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MHUHUCTEPCTBO OBPA30OBAHUA U HAYKHA
XABAPOBCKOI'O KPASA

KpaeBoe rocyrapcreeHHOe aBTOHOMHOE
npogeccHoHAIbHOE 00pa30BaTe/IbHOE YUpeKAeHne
"I'yOepHATOPCKHUI aBHACTPOUTEIbHBIN KOJJIEIK
r. Komcomosibcka-nHa-Amype
(MexpernoHaIbHbIH HEHTP KOMIeTeHuuin)"

Hudposoii yueOHO-METOANYECCKUN KOMILJIEKC 10
IIM.01 Co3nanue u KOPppEeKTHPOBKA
KOMIILIOTEPHOU (U poBOM MOIEIH) A5
CIEHUAJIBHOCTH CPeIHero npodeccuoHaIbLHOr0

oOpasoBanusn 15.02.09

Agstop: Hockosa E./I.

Komcomonbck — Ha — Amype, 2022




[MudpoBoit yuebHo-meroanueckuii komiuiekc mo I[IM.01 Cozpanume u
KOPPEKTUPOBKA KOMITBIOTEpHOU (IU(pOBOM MOJEIN) IS CHEUATbHOCTH
cpenHero npodeccuoHambHOr0 00pazoanus 15.02.09.

[MudpoBoit y4eOHO-METOAMYECKUN KOMIUIEKC COCTOMT: KypC JICKIIH,
MIPE3eHTAaIlNN, BUICOKIUIIOB 10 mpodeccrnoHanbHoMy Moy o [IM.01 Co3nanue
U  KOPPEKTHUPOBKA KOMIBIOTEpHOM (LUGPOBOM MOAENHU) sl CTYJIEHTOB,
oOyuarommxcst 1o crnenuaiabHocTM 15.02.09 AnauTuBHBIE TEXHOJIOTHH,
BBUIOYKEHHBIX Ha IIU(POBOI 00pazoBaTeIbHOU MIaThopMe «AKaIEMUD.

E.Jl.HockoBa. — I'yOepHAaTOpCKHI aBHACTPOMUTEIBHBIM KOJUICK T.
Komcomornbcka —Ha — Amype, 2022-91 c.
[IpencraBieHHBIN udpoBoil  y4eOHO-METOJAMYECKUH  KOMILIEKC

MpeACTaBIsAeT co00M COOpHUK HMUGPOBBIX 00pa30BaTEIbHBIX MATEPUATIOB IO
npodeccuoHanbHoMmy  monyiato  I[IM.01  Co3manne W KOPpPEKTUPOBKA
KoMmmbloTepHoU (uudpoBoit moxaenn). IlpodeccuoHanbHbIil MOIYJb SBISETCS
CIIEUAIBHBIM MOIYJIEM, POPMUPYIOIINX CHIEIUATIbHBIC 3HAHUSI, YMEHUSI, HABBIKU
cuneranbHOCTH 15.02.09. YunTeiBas BBICOKOTEXHOJOTHYHOCTDh CHEIHAIILHOCTH,
[IM.01 saBnsierca oOs3atenbHOM K u3ydeHuro. W 1mudpoBoit  yueOHO-
METOJUYECKUI KOMILUIEKC JACT MPEACTaBICHUE O TOM, KaKUe MEXaHU3MBbI JICKAT
B OCHOBe pabotbl 3]J| medyatu ¥ aBTOMATH3WPOBAHHOTO  IPOU3BOCTBA,
¢dbu3MYecKue OCHOBBI CKaHUPOBAHHS (PU3NYECKUX OOBEKTOB, METONUKY 3]]
neyatu. Crnemgyer no00aBUTh, YTO JOCTYNl K 0Opa3oBaTelbHBIM pecypcam
oOpa3oBarenbHON TUIATPOPMBI  «AKaaeMus» BO3MOXKEH Kak JJIsi CTYJCHTOB
0uHOM (OopMBbI OOYyUEHHS, TaK U 3209HON (HOPMBI 00yUIEHU S

[udpopoit yuebHO-MeToamueckuii komiiekc mo I[IM.01 Co3ganue u
KOPPEKTUPOBKA KOMMBIOTEpHOU (LUppPOBON MOJEIU) sl CHEUUATbHOCTH
cpeadero npodeccuoHanbHOro  oOpaszoBanus  15.02.09 pazpabotan B
cootBeTcTBUM ¢ pekoMeHaauusamMu OI'OC u @I «IIpodeccrnonanurer»



BBEJIEHUE

OpnHoii m3 Hambojee aKkTyadbHBIX MpoOJieM B o0jacTH 0oOpa3oBaHHS B
COBPEMEHHBIX YCIIOBUSAX SBIISICTCS IOBBINICHHUE €ro KadecTBa, KOTOpPOe
OIpeeNIieT KOHKYPEHTOCIMOCOOHOCTh, KaK OTIEIFHOTO CIICUAINCTA, TaK U
y4eOHBIX 3aBelleHui B 1enoM. i Toro, 9ToObl 00eCnednTh Ka4eCTBEHHYIO,
WHANBUIYAIBHYIO TIOJATOTOBKY OTIEIBHOTO O0ydaeMoro, KOMIIETCHTHOTO B
cdepe cBoeil TpodeCCHOHATBHON NEATEeIHPHOCTH HEOOXOIMMO pa3pabaThiBaTh
TEXHOJIOTHH, TIO3BOJISIOMMN TNPUONM3UTh 00pa3oBaTEeNbHBIA CTaHAAPT K
po(heCCHOHATLHOMY CTAHOBJICHHIO CTY/ICHTOB.

[TpodeccnonanbHOe  CTAaHOBJICHHWE  CICIIMAIMCTa  CTPOUTCS  Ha
MOCJICI0BATEILHOM U3YYCHUH a30B CIICIUAIBHOCTH, TOHUMAHHS TOTO, HA KAKUX
NPUHIONINAX,  (QU3HYSCKUX  WIM  TCOPETHYCCKHX,  CTPOUTCA  padoTa
npodecCUOHAIBHOTO 000pyAoBaHusa. W mpencTaBiICHHBIM KOMIUIEKC JaeTcs
JIOCTaTOYHO BEPHOE TMPEJACTaBICHHE O TEOPETUYeCKOM Oazuce  pabOThI
obopynoBanus. [IpakThyeckue pabOTHI IMO3BOJISIIOT OCBOUTH KOMITBIOTEPHOE
MOJICJTUPOBAHUE, YTO TAKXKE SABJISICTCS OCHOBOM paOOTHI aJTUTHBINKA.

[{udporoii oOpa3oBaTeNbHBI MaTepHall BBUIOKEH Ha 00pa3oBaTEIHbHOM
caiiTe «AKaJleMHUsD» COTJIACHO KaJICHApHOTO TUIaHa IO MPHUHIIUITY «OT MPOCTOTO
K CIIOKHOMY.

[Ipodeccuonanbupii  momynp [IM.01 Co3manne u  KOPPEKTHPOBKA
KOMIIbIOTepHOH (1(poBoOi Moienn) Ha crieruanbHocTh 15.02.09 3aTparuBaet 2
u 3 kypc oO0yuenust. [IpuHIIUIT TOCTPOCHUS «OT MPOCTOTO K CIONKHOMY». Takum
oOpa3oMm, MaTepuan Ha oOpa3oBaTCIBLHOM CalTe BBIJIOKEH MMEHHO TaKUM
obOpazom.

MK 01.01 CpeacrBa oniu(ppoBKH peaibHbIX 00bEKTOB

BBenenue

[enu 1 3agaun oUPPOBKU peaTbHBIX OOBEKTOB

1 «AnautuBHbIe TeXHOJOTHH (3D-1euars) - poBoe Mporu3BOACTBO
2 becKOHTaKTHOE CKaHUPOBaHME JIa3epHbIM 3D-ckaHepoM
3becKOHTaKTHOE CKAaHUPOBAHKUE BPEMSIPOIETHRIM 3D-CKaHEpOM.



4 beCKOHTaKTHOE CKaHUPOBAHHUE TPUAHTYISIUMOHHBIM 3D-ckaHepoM
SbeckoHTakTHOE CKaHUpPOBaHUE (HOTOrPaMMETPUUYECKON YCTaHOBKOM.
6 beckonTaktHOe ckanupoBanue 3D ckanepom ¢ LED noacseTkoi

7 beckoHTakTHOE ckaHupoBaHue 3D SL ckanepom

8 beckonTtakTHOE ckaHupoBanue MPT ckanepom

9 CpaBHeHue cucTeM 0€CKOHTAKTHOU OIU(POBKU

ACADEMA / Cucrema 3NIEKTPOHHOTO 0by4YeHus / s | | .E';
Beixon,

Enena fiMmurpuesHa

rMABHAHA K¥YPChl KYPHAN OTYETHI KANMEHAAPB CMNMPABKA

’”‘- KTN MAK 01.01 Cpeactea oumdpoEKM peantHbix o6bekTos 15_02_09 «AaanTUBHbIEe TexHonormm= AT-18, 3
kypc, IV cemectp

,"": Pabouana nporpamma no Nk 01,

TexHONOrMM oNTUYeckoro 3/, CkaHMpoBaHWA
beckoHTaKTHOE CKaHMpoBaue nasepHbiMm 3/l ckaHepom
beckoHTaKTHOE CKaHWMpOBaHWe BPeMANpPOAeTHbIM 3D
MpakTtyeckan paboTa NO BPEMANPONETHLIM CKaHEpam
BeCcKOHTAKTHOE CKaHWpPOBaHWE TPUaHMyNALMOHHbIM 3D

s PaboTa Ha TpMaHrynaunoHHom ckaHepe3D-ckanep VI-930 Konica Minolta

MK 01.01 Cpeacrsa ouu(ppoBKH peajibHbIX 00bEKTOB
(TeopernyecKuii MaTepHUaJ)

BeckorTakTHo®

[
nasepbine 3D- /- / F
cKatepoM O W W

OcobeHHOCTH
paboThl
TPHAHTYAREMOHHO BPTMQHPOHGTHOFO

AasepHoe ~1C
CKaHMpOBaKHe CKaHepa
MIK ov.01




MJIK 01.01 CpeacrBa oniu(p)poBKH peajibHbIX 00bEeKTOB
(mpakTUYecKnil MaTepua)

Kamepa ,

Jlasepaas
TPHARTYISIER
OCYIIECTBISIETCH
myTeM
IPOEKTHPOBAHHS
nazenHol THHAR

Vi
s g

MIK.01.02 MeTtoabl co31aHMS U KOPPEKTHPOBKH KOMIIbHTEPHBIX
Mojaes1eHd

1.OcHOBBI OBICTPOTO MPOTOTUITUPOBAHUS

2.Knaccugukauus Meto10B, cpeacts b1

[IpakTnueckue 3ansaTue | 3HaKOMCTBO ¢ BUPTYalbHbIM MUPOM B 3/ MAX

3.0cHoBEBI aBTOMaTH3amu bI1

[IpakTrueckoe 3aHgaTue 2

Nutepdeiic mporpammel. ['1aBHas maHe b HHCTPYMEHTOB.

4.0600mmenHas cxema onepaiuii mpu bI1

[Ipaktuueckoe 3anstue 3 CraHgapTHbIE NPUMHUTHUBBL. Y JIYUIlICHHBIE

IIPUMUTHUBBI
5.Cnemuduka paboTsl Ha pa3HbIX MamuHax bI1
[Ipaktnueckoe 3anarue 4 - Beinenenne, ynanenue OOBEKTOB U

MaHHUIyJupoBanue umu 26.02.2022
6.CAJl CAM CAE pns cuctem bBII 26.02.2022



[Tpaktrueckoe 3anstue 5 Pabora ¢ okHamu mpoekiuii. McmonbzoBanue
KHOIIOK YIIPABJICHHUS] OKHAMH MPOEKIIHIA

7.duzaiin B BII (opueHTanuu, noAAep>KKU, BEIPE3bl U BKIIOUCHUS )

[Tpaktrnueckoe 3ansitue 6 CpenctBo View Cube. CriocoObl 0TOOpakeHus
O00BEKTOB

8.Pabora skcniepuMeHTaibHOTO cTeHaa aist bI1

[Ipaktruueckoe 3anstre 7 Cucremsl koopauHat. KonupoBaHue 00bEKTOB

AHaJIN3 TOBPEKIAEHHBIX SUEEK U BO3MOKHOCTH UX UCIPABICHUS

[IpakTueckue 3aHATUS 8

['pynmbl U KIMEHHBIE CIUCKU BbIJEeHHs. PaboTa ¢ MMEHHBIMU CIICKAMU.

10. MHoro3nayHocTh pabotsl ¢ STL daitnamu

OcymiecTBiieHHE MPOBEPKM W HUcCHOpaBieHue omuook mocie 3D
CKaHUPOBAHUS-

[IpakTueckue 3anatus 9 [locTtpoeHne CIOPTUBHOTO YroyKa

11. STL-popmat nanusix ans bI1

[Ipaktnueckoe 3anstre 10 3epkanbHoe 0TOOpakeHNEe 0OBEKTOB

12. Ocobennoctu STL ¢opmara B paznuunsix CAD mnporpammax

M/IK.01.02 MeTtoabl co34aHMA U KOPPEKTHPOBKH KOMIbIOTEPHBIX
Mojae1ed

(TeopeTHYeCKHMii MaTepHUAaI)




M/IK.01.02 Mertoasl cOo31aHUSI U KOPPEKTHPOBKHM KOMIbIOTEPHBIX
Mo/eleH
(mpakTHYecKUH MaTepuaJ)

IpakTunyeckas padora 3DS MAX
Co3aaHue TaHKa

Coznanue nostHoro 3D mpoekTa cocTOUT U3 5 3TanoB
Ortan 1 MopaenupoBanue

Otan 2 TekCcTypUpOBaHHE

Otan 3 Co3aHue OCBEIICHUS

Otan 4 AgnManusa

Oran 5 Busyanuzanus

MopaenupoBanue- MpoOLECC CO3AaHUSI MOJAEIEH, OTPAKAKIIUX HEKOTOPHIE
OOBEKTHl PEATbHOTO WM BBIMBIIUICHHOTO MHpa B Kakol OO mporpamme
TpexmMepHoro wmozenupoBanusi. Bce 3D max sBISIIOTCS CETOYHBIMHU, T.€.
COCTOSIIIIUMU M3 OOJBIIOTO YHCIa OTACJIbHBIX CBA3AHHBIX JPYr C JAPYroM
MHOTOYTOJIbHUKOB.

TekcTypupoBanue — co3ganue MarepuaioB. JlJis npuganus cieHe OobIeit
PEaTUCTUYHOCTHU UCIIOJIB3YIOT MaTEPHANIbI M KAPTHI TEKCTYP. Y MEHUE MPABUIIBHO
MOJIb30BAaThCS MATEPUATIOM MPUBOIUT YACTO K YJIYUIIEHUIO BCEH CLICHBI.

Co3pnanue ocBeleHUs] — IJId TPUAAHUs KOMIIBIOTEPHOM CIIEHE peaau3aiin
Ba)KHO MPABWIBHO OCBETUTH ClieHy. O0I1Iee KOJTNYECTBO HCTOYHIUKOB OCBEIIICHHUS
B cyMMe MOKeT ObITh 10 u Oosnee.

Anumanus (JIMHEWHas W HeJIWHEWHas)- JIBH)KEHUE BHYTPU HEKOTOPOIO
uHTepBasia BpemeHu. CyliecTByeT aHuMalus 00beKTa v ero aedopMarius.

Busyanuzamus (rendering)- mporecc co3gaHHs TPOCKIUH H300paXKCHHUS
CIIEHBI C 33JITAHHOW TOYKW HAOJIOJEHHUS C YYETOM MaJaroliero Ha OOBEKT CLICHbI
CBETa, HA3HAYEHHBIX 00BEKTAM MATEpPUAJIOB, a TaKkKe (POHOBOTO U300paKEHUs U
7 PeKTOB BHEITHEN CPEIbI.

I'padpuyecknii uarepdeiic mojb30BaTeIs.

PaGouee oxHO rpaduueckoro pemaktopa 3dS MaxX COACPKHUT MEHIO,
cocrosimee u3 komanz File (aiin), Edit (ITpaska), Tools (Cepsuz), Group,Views,
Great (Co3nath), Modifiers, Animation, GrafEditor, Rendering (Busyanu3zarus),
Customize, MAXScript, Help(ITomorp)

KBaapynoJjbHOe MEHI0 — HACTPauBaeMOE MEHIO, BO3HHMKAOIIEE BOKPYT
Kypcopa IpH IIeUKe MPaBOi KHOMKON MBIIIN, MOXET COJEPIKaTh OT OJJHOTO JI0
YeThIPEX pasJiesioB ¢ HabopamMu KOMaH/I.

CrangapTbl HMEHOBaHUS 00bEKTOB



Crangapr WMeHOBAaHUSI O00BEKTOB HEOOXOAUM, 4YTOOBI  JApyrue
MOJIb30BATEIM  MOTJIM  IOJIb30BAaThCA  CO3/JAHHBIM  BaMU  JOKYMEHTOM.
Co3nanHoMy OOBEKTy aBTOMATMYECKHM TPUCBAUBACTCS CTAaHAAPTHOE WM,
cocTosIIIIee U3 Ha3BaHMsI TUIAa 00BEKTa U IOPSAKOBOTO HOMepa 00beKTa, JTaHHOTO
TUIIA B CLEHE, HAIIPUMED.

Box 01, Line 43 wu T.1.

OObekThl (COCTaBHBIE) MOTYT IEPEUMEHOBBIBATHCA B COOTBETCTBHHM C
BBITIOTHSAEMOM UMH (QYyHKITUEH.

OcHoBHBbIE 00beKThI. VX NMeHa BBIJEISIOTCS OOJIBITUMU OYKBAMHU.

Hampumep: LEV_STENA, PRAV_STENA, POTOLOK

P.S. B okue muanora Select Objects (BoimencHune 0O0OBEKTOB) IOCTaBUTH
¢dmaxxok Case Sensitive (y4uTheIBaTh PErUCTp), TO TPU COPTHPOBKE, MMEHA
OCHOBHBIX OOBEKTOB OKaXKYyTCSl HABEPXY CITHCKA.

Bropocrenennbie 00beKTBI. B MX MMEHaxX 3aryiaBHOM SBIISIETCS TOJIBKO
nepBasi OykBa.

Hanpumep: Stol, Stakan.

Takum 00pazoM, Mbl OTIEISIEM BTOPOCTENEHHBIE OOBEKTHI OT OCHOBHBIX,
IIOTYEPKUBAs], UTO OHU SIBIIIFOTCS TPEXMEPHBIMH.

JIBymepHbIe 00beKThI M opMbl. HazBaHue nByMepHBIX 00BEKTOB U (HOpM,
UCIOJB3YEMBIX B CLEHaX Juid OOO3HA4YeHHs] TPaeKTOpPUN  JIBUXKEHUS,
3aIMChIBAIOTCS] CTPOUYHBIMH OyKBaMHU.

Hanpumep: ramka 01, traektoria 02

P.S. Ecnu B okne auanora Select Objects (BbiaencHre 00bEKTOB) MOCTABUTh
¢daxxok Case Sensitive (y4uThIBaTh PErUCTp), TO TPU COPTHPOBKE, MMEHA
OCHOBHBIX OOBEKTOB OKaXKyTCsSl BHU3Y CIHUCKA.

CocraBuble ¢opmbl__ 11 [IBYXMEpHBIX OOBEKTOB HCIHOJIb3YIOTCS
cooupaTenpHble HazBaHus (opmbl (Shapes). Dopmbl COCTOSAT W3 BEpIIHH,
CErMEHTOB M CIUIailHOB.  BepIinMHBI CcerMeHThl SBISAIOTCS NOA00bEKTaMU
CILJIAHOB.

CnnaiiHn — HaOoOp BEpIIMH, COCIMHEHHBIX CETMEHTaMH, W3 KOTOPHIX
dopmupyercss nuHUA. (OT0 NUHUA, (HopMa KOTOPOW OIpenessieTcss TUIIOM
BEPLINH, Y€PE3 KOTOPHIE OHA MPOXOIMT)

@opmbl SBISIOTCS KOMOMHAIUSMU CIUTAHOB.

Hanpumep: Circle (OxpyskHocTb)- (hopma, cOCTOSIIIAs U3 OAHOTO CIIIaiHa

Donut (Koasmo) - ¢opma, cocrosmas w3 JABYyX CIUITAWHOB —
KOHLIEHTPUYECKUX KPYTOB, HE NEPECEKAIOIINXCS U HE KacaroIMXCcs
ApYT ApyTa.

[Mpumenenne wmomudukatopa Extrude (BbiaaBiuBaHUE) K JBYX

KOHILIEHTPUYECKUM OKPY>KHOCTSM NPHUBOJIUT K TMOSIBICHUIO JBYX LMIUHAPOB
OJIMHAKOBOW BBICOTHI, OJAMH M3 KOTOPBIX HaXOAUTCS BHYTpH npyroro. Eciu xe
NPUMEHUTH TAKON e MOAU(PUKATOP K KOJBILY. ITO Aa€T B Pe3yibTaTe [MUIMHIP
C OTBEPCTHEM B LIEHTPE.



B 3D max umerorcs koMmaHabl © HHCTPYMEHTBHI, 00J1aat01e BO3MOKHOCTBIO
JTyOJIMPOBAHMSL.

e Mirror (OTpa3uThb) — KOMaH 1a TOCTPOSHHMSI 3ePKATLHOTO OTPAXKCHUS W
3epKaJIbHOM KOMUU 00BEKTa OTHOCUTENILHO 33JJaHHOM OCH.

e Snapshot (CHHUMOK) — KOMaH/1a cO31aHus Habopa ayOIMKaTOB 0OBEKTa,
nepeMeNIaroIerocs B Mpoliecce aHMMaIllK BAOJIb ONPEIeICHHOW TPACKTOPHH.

e Array (MaccuB) —KOMaHJia CO3/IaHHSI COBOKYIHOCTH JyOJMKAaTOB
BBIJICJICHHOTO  OOBEKTa, PABHOMEPHO  pACIpEACNIEHHbIX B  Ipenaenax
oTpeeNeHHON 00JacT MPOCTPAHCTBA.

e Clone Virtual Frame Buffer ( lyoaupoBaTh BHpPTyaJbHbIil Oydep
KajJpa) — WHCTPYMEHT CO3JIaHUS KOMHMH OKHA BHUPTyaJibHOro Oydepa Kaapos
BMECTE C U300paKEHUEM, COACPKAILEMCS B UCXOAHOM OKHE

e Clone (AyoiupoBaTh)- KOMaH/a TyOJIMPOBAaHUS OOBEKTOB, UMEIOIIIUXCS
B myHkrax Edit (IIlpaBka) 0CHOBHOTO MEHIO

e Slice (Cpe3)- MogudukaTop, HCIOIB3YEMbIH IS pa3pe3aHusl CeTYaTOu
000JIOYKH Ha JBE YacTH

IIpumenenue MoanpuUKaTOPOB

[TocTopennue 006bekTOB 3D Max — AByXCTyNEeHYAThIN MPOIIECC

e (Co3pmaercst IBYMEpHBIN WM TPEXMEPHBII 0OBEKT

e li3mMeHsercs ero CTpyKkTypa npy NOMOIIHM MoauduKaTopa

Monudukaropsl pa3zaMyarOT MO THUIIAM TE€OMETPUYECKMX MOJENe Ha
KOTOPBIE OHHM OKa3bIBAIOT BO3/ICHCTBHE

o Moaudukatopsl Jyisi IByMEPHBIX 00bEKTOB

e Moaudukatopsl 1isi TPEXMEPHBIX 00BEKTOB

e Moaudukaropsl, BO3IEHUCTBYIOIIME HA MPOCTPAHCTBO, 3aHMMAEMOE
oobekToM (Moaudukaropel,  rimobaigpHOro mpoctpanctea World Space
Modifiers)

e Moaudukaropsl mpocTpancTBa o0bekTa (Object Space Modifiers).

Monudukaropsl TpocTpaHCTBA O0BEKTa OTIMYAIOTCS OT MOJIU(PHUKATOPOB
r7100aJpHOTO0 TPOCTPAHCTBA TEM, YTO MMEIOT MPUBSA3KY K INI0OATbHOM, a HE K
JIOKAJIbHOM cucTeMe KOOpAUHAT.

Koneunslil pe3yabTar paboThl ¢ MOAU(HUKATOPAMH 3aBUCUT OT MOPSAIKA UX
IPUMEHCHUS.

[Topsimox  mpuMeHEeHHUs  MOAU(PUKATOPOB  3alHCHIBAETCS B CTEK
moauduxaropos (Modifier Stack), uTo mokaspiBaeT HCTOPHUIO PEIAKTHPOBAHMS
oOBeKTa.

CymiecTByeT BO3MOXKHOCTb BbIOpaTh J000H MOAUPHUKATOpP B CTEKE U
U3MEHUTh €Tr0 WM BOOOIIE YAAIUTh €ro. JTa onepanus HUKaK He CKaKeTcs Ha
Ipyrux Moau(pUKaTOpax, HAXOIAUIMNXCS BbIIIE WM HUXKE 110 CIHCKY.

[Tpu ncnonb30BaHUY TyHKTa MEHIO
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Collaps To (CepHyTb 110)
Collaps ALL (CsepnyThb Bce)

Yupas/ieHue OKHaAMH NMPOEKIUIA.

VYpaBieHne OKHAMU MPOEKIUN JICJIUTCS HA IBE YACTH

- KOMIIOHOBKA OKOH ITPOEKIIHIA

- UI3MEHEHUE THUIIA IPOEKIINU B OKHE.

1. /1151 u3MeHeHust KOHGUTYpauy OKHA MPOEKIIUU HEOOXOUMO HIEIKHYTh Ha
ero Ha3BaHUM MPABOI KHOIKOW MBIIIXA M BbIOpaTh B MeHIO koManay Configure
(Kondurypuposatn). B oTkpriBIIeMcs okHe auaiora Viewport Configuration
(Kondurypauus oxoH mnpoeknuM) IIETKHUTE Ha BKiIaake Layot
(KommoHoBKa), yTOObI YBUIETh BCE BO3MOXHBIE BapHAHThl KOMIIOHOBKH (16
Pa3JIMYHBIX BAPUAHTOB).

2. JIns TOEepeKNOYeHHUs] TUIOB MPOCKIMH B AKTUBHOM OKHE MOHO
MCIIOJIb30BaTh KJIaBUaTypHbIE KOMOWHAIIUH.

Hamnpumep, ecniu B akTUBHOM OKHE HaXOoJuTCsa OKHO mpoekuuu Front (Bun
crepeau) U Bbl HAXKMETE KJIaBUILY | , TO B 3TOM OKHE MPOU30MIET CMEHA THUIIA
npoeknuy Ha TOp (Bua cBepxy), B- Botton (Bua can3y), K-Back (Bua c3agn)

3.lns1 pa3BopoTa OKHA MPOEKIMU Ha BECh KPaH, HEOOXOAMMO IIEITKHYTh
NPaBOil KHOMKON MBIIIM Ha Ha3BaHWM OKHA MpOCKIH, Hanpumep, Left (Bux
cjaeBa), 4TOObl AKTUBU3UPOBATH €r0, W 3aTeM HaxaTh kiaBuiry W, 9ToOBI
pa3BEpPHYTh 3TO OKHO Ha BECh JKpaH. (TO K€ MOBTOPUTH C APYTMMH OKHAMH
npoekiuit). [Ipu moBropHoM Haskatuu W OKHO MTPOEKITUU IPUMET TY ke popMy.

JAyO0sampoBanune 00beKTOB

Co3nanue  HOBBIX  OOBEKTOB  NyTeM  KOMUPOBAHUS  Ha3bIBACTCS
nyonupoBanueM. CyliecTByeT TpH TUIA TyOJIUKATOB:

-KOTIMH

Copy(konust)-TouHbIH TyOnuKaT oObekTa. Moaudukanus KOMuu oObEKTa
HUKAK HE CKa3bIBACTCS HA IPYTUX KOMHUAX U OPUTHHAJIAX.

-00pa3ubl

Instance(o6pa3en) — yOnWMKaT OpUTHHANA, COXPAHSIONIMNA C HUAM
HEpa3phIBHYIO CBsi3b. Moaudukamus mg000ro  o0pa3na MPUBOAUT K
Moau(UKAIMKA BCEX 00pa3IioB OpUTHUHATA.

-3IK3eMILISPbI

Reference (Jx3emmiasip) — oriaumyaceTcs OT oOpaslia TE€M, YTO HMEET
OJIHOCTOPOHHIOK CBsi3b C opuruHajioMm. Ilpu Moaudukanuu opuruHaia
MIPOUCXOIUT MOIU(PHUKAINS BCEX DK3EMIUISPOB, HO MPUMEHEHHE MOIH(PUKATOPOB
K JTI000MY 3K3EMIUISIPY € CKa3bIBAETCsl HA OpUTHHAJIE.

IIpakTH4eckas 4acre.
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[enb paboter: [TomyueHrne MpakTUYECKIX HABBIKOB CO3TAHUS TPadUICCKUX
M300paXCHHI U IPEIMETOB B rpadrueckoM pemakrope 3ds max.
3amava: Cosnath rpaduyeckuii 00bekT - Tank . Ipumep: (pucyHok 1)
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Pucynox 1- MonenupoBanue «Tanky»

3anyctute rpaduyeckuii pemakrop 3ds max. IMosiBurcs padouee okHo 3DS
MAX, nokazaHHO€ Ha PUCYHKE 2.
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Pucynok 2- PaGouee okHO
1. Co3nanne ryceHuil.

B pabouyem oxHe rpaduueckoro perakropa 30S Max, mokasaHHOE Ha
PHUCYHKe 2. cripaBa HaxoauTcs naHensb “Object Type”.
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BriGepute snemenT BOX m co3maiiTe €ro B BBIICICHHOM OKHE TPOEKITHA
Perspective (cnpaBa BHH3Y). [Ipu co3manum uMeeTcsT BO3MOXKHOCTD
pelakTUpOBaHuUs pa3mepa diemeHTa Box.

Ha pucynke 3 nokasas pe3yJibTaT, KOTOPbIA HYXHO IOy 9HTb.

e e sl c e e
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r‘_‘u-uan B i 2[00 [eadsfon -«| - QFE G
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Pucynoxk 3- 9J1eMeHT Box
Breienure snement BOX, Ha)kMHUTe Ha HEro MPaBO KHOMKOW MBIIIA U
BbIOEpeTe B cBoicTBax “Convert to” , 3arem BeiOepuTe dieMeHT “Poly”, kak
MOKa3aHO Ha PUCYHKE 4.

restor Armation GrephEdkors Rerderng Cistomes MAISTEt Hep
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Pucynoxk 4- Onement “Poly”,

CripaBa MOSIBUTCSI MEHIO, B KOTOPOM B KOJIoHKe “Selection” Heobxoaumo
BBIOpaTh eMeHT “Polygon” (pucyHok 5).
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Pucynok 5- Dnement “Polygon”

ITocne wero nmpu BeIOOpEe Ha dnemMeHTa BOX C Takum BHoMm “BrimencHus
(Selection)” TOT MOMMrOH HA KOTOPBIA BBl YKAKHUTE BBIICIUTHCS KPACHBIM
IBETOM. (PUCYHOK 6).
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Pucynok 6- [lonuron

Haxxmute Ha BBIIEICHHBIA MOJWTOH MPABOM KHOMKOW MBIIIN JJIs
TIOSIBJICHHSI €0 CBOMCTB. BriOepere cBoiictBo “Extrude”, (oHo mo3Bossier
BBITSIHYTh W3 JIAHHOTO TIOJIMTOHA TOJMTOH TaKoro e pa3Mepa). HampaebTe
KypCOp C 3TUM CBOMCTBOM Ha 3TOT MOJHUIOH M, 32)KaB JIEBYIO KHOMKY MbIIIN
BEITsSHETE ero. Haxmure kHomky F3 mis Gonee yaoOHOTO MpPOCMOTpA.
Pe3ynpraTr noka3zan Ha pUCYHOK 7.
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Pucynoxk 7- IIpocmotp
Ha BepxHell mnaHenu HaxXOAATCS DJIEMEHTBI, KOHTPOJIUPYIOIIUE
KOOPAMHATHI, pa3Mep, yros IOBOpoTa mnoysmroHa u T.4. [loBepHeM »TOT
MOJIUTOH TaK, 9TOOBI OH HAXOIMJICS TOJ] YTIIOM K OCHOBHOW YacTH 3JI€MEHTa
KaK TIOKa3aHO Ha pUCYHKE 8.
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[ Rendering Tive 00001 (A Tme Tog l-h _ Keybhen. |0 ELIb-A ¥

Pucynoxk 8 — I[lonuron mop yriiom

K »TomMy ’ke TOJWUTOHYy MNPUMEHSIEM aHAJOTHYHBIM 00pa3oM CBOWCTBO
“Extrude”,monyumnm cienyromiee. (PucyHok 9.)
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PncyHOK 9- “Extrude”
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Jli1st TOro, 4TOOBI COCAMHUTDL Pa30pPBAaHHBIC KOHIIBI T'YCEHHUIIBI, IIOJTUTOHBI,
HAXOJIAIIMECS B MECTAaxX pa3pbiBa HCOOXOIUMO YIaIUTh, IIOCIIE YEro BEIOEPEM B
“Selection” tun Beimenenus “Vertex”. BpimennMm Bce TOYKM Ha KOHIAX,
BHIOMpaeM CBOWCTBO W3 MpaBoi manenu “Target weld”, koropoe Bocipon3BoauT
coeaunenne Touek. CoequHute TOYKH. OKOHUATCIBHBIA PE3yJbTAT I'yCEHHUIIBI
npenacrasiieH Ha (Pucynok 10)
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Pucynok 10 - Pe3ynpTar rycenunna
B CaoiicTBax anmemeHTa BoiOepuTe CBOMCTBO “ClONe” u co3maiTe KOMMIO
TyCEHUIIBI.

2. Co3nanue KoJsec AJs1 TyCeHHUIL.

B “Object Type” naxmute Ha Cylinder (muiuMHap) ¥ co37aiiTe ero Ha
BBIJICJICHHOM 3KpaHe. AHaJOTHYHO KOHBEpTUpYyeM KoJjieco B “Poly”. B “Selection
object” BwiOmpaem Polygon, BeizenseM OJHO W3 OCHOBAHWN IMWJIMHApPA H
pUMeHsieM CBOMCTBO “EXtrude”, moy4eHHbIN MOJUTOH YMEHBIIIAEM B pa3Mepax,
TOCJIe Yero MpuMeHsieM elie pa3 “Extrude” u BnaBivBacM BbIICICHHBIN ITOJUTOH.
(pucynok 11)
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Pucynox 11- Cylinder (tunuszp)

AHanoru4HbIM 00pa3oM mpeobdpaszyeM IWIMHAP 0 CIEAYIOIIeH CTaauu
(pucyHok 12)
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Pucynok 12- IIpeoOpa3zoBanue nuuinHapa

B npaBom BepXHEM yIily HallIUTE KHOIIKY 3€PKAJIbHOTO OTPAKEHUS C KONTUEN
(pucyHok12.).Otpasure ¢ KOIUPOBaHUEM KoJieco. Pe3ynbpTaT (pucyHOK

13)
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Pucynok 13-KOHI/IpOBaHI/IC KoJieca

Brigenute 06a sinemeHTa U Ha BEpXHEW NaHEIN BbIOEpETe B TJIABHOM MEHIO
group. B Hem BbIOepuTe Qroup mocie 4ero MOSBUTCS JUAIOrOBOE OKHO IS
BBIOOpA HA3BaHUs TPyIIbl, Ha3oBUTe groupl.Ilocne vero atu 2 sneMenTta OyayT

BOCIIPUHUMATBLCA KaK OJHO IEJI0C.
COBMCIIIaeM ryceauny ¢ KoOJICCaMH, II0JIydacM KOJICCHO-TYCCHUYHYIO

cucremy. (PucyHnok 14.)
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Pucynok 14- KonecHo-ryceHn4Has cucrema

3. C03)1aHne OCHOBHOI'O T¢)1a TAHKA.

B paboueM okHe rpaguueckoro pegakropa BbIOEpPUTE OTAEN CO3JaHUS
dbopm  “Shapes” (a maHenmn cmpaBa) , W BBIOCpUTE  DJIEMEHT
“Line”(;uams ). BeiOepure nns yaoOCTBa COOTBETCTBYIONIMI BUI 10P WM

Perspective. Jluaueli BBIpHCYHTE COOTBETCTBYIOIINI KOHTYpP KapKaca Tejla TaHKa
(Pucynok 15.)

S T S i e
F__—r—_um A
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Pucynok 15- Kapkac Ttena taHka
B cBoiictBax nunuu Beidoepute “Convert to editable Poly” ,a B mosiBuBIiemcs
crpaBa MEHIO BbiOepuTe B KojioHke “Selection” Polygon, mociie yero npumMeHuTe
corictBo “Extrude”. [Tonyuunace nogoduas ¢purypa. Pucynok 16.
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Pucynox 16- coiicteo “Extrude”

[Tpumensis cBoiicTBo “Extrude” x BepxHeMy U GOOKOBOMY IOJIUTOHY TOTYYHM
PUCYHOK, IOKa3aHHBII Ha

DUCYHOK 17.
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Pucynok 17- Tun Beiaencuus “Edge”

B xononke “Selection” Beioupaem tun BeiaeneHus “Edge” T.e. BbaenstoTcs

JUHUM MEXIy ToukaMu. Bwimensem [Be HYXXHbIC JMHUM W HaXXUMaeM B
cBoricTBax muHUH “CONNECt”, mocie 4ero Mex Iy IBYMs BBICIICHHBIMU JIMHUSIMH
MOSIBUTBCA TPEThs, COeAuHAIONIAs uX. PaboTas Haj JIUHUAMH, CO3]IaeM
CIIEYIOLIY0 TPAQHICCKYIO MHTEPNPETALIIO 00bEKTa PHCYHOK 18.
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Pucynok 18- I'padmyeckas untepnperanus o0bekTa



C momomnipio “Line” co3gaeM OIMTOK M pacIioiaraéM €ro OKOJIO Tejla TaHKa
(pucynok 19)

e it Sgh . R Guome

[~ 2% B m 'QEbl:lDwuuF:_jnwlc!a&@l_N—-hmm@

,:nmr— . 4—,,

Rerdesn Time 00000 [ Ada Tme Tag

Pucynok 19- Pa6ora ¢ “Line”
@duHanpHBIA pe3ysbTaT NpU MpPopadOTKe Oojiee MENKHUX JAeTajeil TaHka
NOJIly4ynM Takou kak Ha pucyHke 20.
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Pucynok 21- CoBmMmenieHue Tena TaHKa ¢ KOJIECaMH U TYCEHULIAMU

20



4, Co3nanne KpbIIIKA TAHKA.

B “Object Type” naxxmure Ha “Plane” co3maiitTe ero Ha BbIICJICHHOM dKPaHe.
AHaJIOTMYHO KOHBEpTHPYEM KoJjieco B “Poly”, B “Selection” Beroupaem “Vertex”.
B Bune cBepxy, 1.e. “TOpP” mepemernnaeM TOYKHA 00bEKTa MO paanycy. [lomyanm
pUCYHOK 22.
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Pucynok 22- Ilepemenienre Touku 00beKTa

[To ananornu kouBeptupyeM B “Editable Poly” u pabotaeM kak ¢ 0OBIYHBIM
aneMeHToM “B0oX”. duHambHBINA pe3yabTaT KPHIIIKH Ha PUCYHKE 23.
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Pucynok 24-O06mmmii pe3yabTaT
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5.  Co3zanme qyJia u ee Jep:KaTelisl TAHKA.

CoznmaauMm 31eMeHT nysio Tanka. B “Object Type” naxxmure Ha “Cylinder”
CO3/1aliTe ero Ha BBIJACJICHHOM 3KpaHe. AHAIOTHYHO KOHBEPTHPYEM KOJIECO B
“Poly”, B “Selection” Beioupaem “Polygon”, Ha ocHOBaHUM ITWIIMH/IPA BhIICISIEM
TIOJIMTOH Y BJIaBJIMBACM €0 B IIHJIUHJIP, MTOCJIC YETO KOHEIT IyJIa CYKaeM.

Coznmanum aepxkarens ayia. B “Object Type” naxxmute Ha “B0X” co3marite
€ro Ha BBIJICIICHHOM 3KpaHe. AHAJIOTUYHO KOHBEPTUPYEM KoJjieco B “Poly” u T.m.

6. OxoHYaTeJBHBIH pe3yabTaT
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