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BBegeHue

BBEOEHUE

DopMHUpPOBAHUE TPEXMEPHBIX MOJIEICH OOBEKTOB OCHOBBIBACTCS HA HCIIOJIB30BAHUHM YETHIPEX OCHOBHBIX
OTIepaIHii JJOTMYECKOTO KOHCTPYHUPOBAHWS:

O6nemunenne (CIUAHIE), TO3BOJISIONICE 00BETHHATE HECKOIBKO TPEXMEPHBIX T B OJIHO

BBIYUTAHHUE, B PE3yJIbTaT€ KOTOPOTO B MOJYy4yaeMOM MOJENH COXPaHSAETCs TOJIBKO Ta 4YacTh, KOTOpas HeE

COBIMAJAET B TPEXMEPHOM MPOCTPAHCTBE C BHIYUTAEMBIM

nepeceyeHre, B pe3ysibTare KOTOPOro COXPaHAEeTCsl TOJIBKO Ta 4acTh, KOTOPAs SABJSIETCS OOILEH ISl BCeX Tel,

YYacTBYIOIIMX B OMEpaIiiu

B3aMMOJCHCTBUE, B PE3YNbTaTe KOTOPOTO OCYIIECTBISIETCS MEepecedeHre MOIeNel, HO C COXpaHEeHHEM BCEX

CBOWCTB UCXOJHBIX OOBEKTOB

Hcnonp3oBaHue CpeaCTB TPEXMEPHOTO MOAETHPOBAHHS MO3BOJIsET 3(P()EKTHBHO BBIMOIHATH HMPOEKTHO-
KOHCTPYKTOPCKHE PAa0OTHI M TIO3BOJSIET KOHCTPYKTOPY HPUMEHSTh €CTECTBEHHBIM NPUHIMUIT MPOSKTUPOBAHUS
U3MIEIIHS OT MMPOCTPAHCTBEHHOM MOJIENH K €€ IBYMEPHOMY IIPE/ICTABIICHUIO B BHJIE OOBITHOTO YEPTEKA.

Hannume TpexmepHO#W MoJIeny IMO3BONSET KOHCTPYKTOPY Ha CTaaud pa3paboTKu u3nenus OOCYIUTh C
TEXHOJIOTOM M M3TOTOBUTENIEM OCTOMHCTBA M HEIOCTATKH MPOCKTUPYEMOTO H3AETHUS JI0 €r0 H3TOTOBJICHUS,
paccMOTpeTh pa3inyHble KOHCTPYKTUBHBIE BapHaHTHl , YCTPAHWUTh BO3MOXKHBIE HEIOCTATKH, YTO 3HAYUTEIHHO
COKPaTHUT CPOKU U3TOTOBIICHUS U3ICIUS.

TpexmepHoe mpeacTaBiIeHHEe OO0BEKTa OOECIEYMBAIOT JIOTHYECKYIO CBSI3aHHOCTh HMHMOpPMAIUU O
KOHCTPYKIIMH U3JIeHs U (PU3MYECKUX CBONCTB MaTepuaja U3 KOTOPOro oH OyJer u3rotosjieH. [Ipu pabote B cpene
AutoCAD mob30BaTenh MOXKET CO3/aBaTh U MPOCMATPUBATH MPOCTPAHCTBEHHBIC MOJICTH PEATbHBIX TPEXMEPHBIX
00OBEKTOB C JIOOOW TOYKH, CO3/1aBaTh ()OTOPCATHCTUYCCKHE M300paXKCHHUS, YIUTHIBAIONIUE ONTHYECKUE CBOMCTBA
MaTepuala, U3 KOTOporo OyeT CIeNaHo peajbHOe H3/ENHe, a TAK)Ke CBOWCTBA OKPYJKAIOIIeH Cpeibl — HAIHINe U
XapakTep UCTOYHUKOB OCBEIIeHuUs, (JOH U T.N. biaromapst 3ToMy MOXHO MPEICTABUTh HE TOJIBKO PEATHCTUYCCKHIA
BHEIIHUN BHJ M3ACIHUS [0 TEKCType, (aKkType M IBETY, HO U PacCUMTaTh MaCCOMHEPIIMOHHBIC XapaKTePUCTUKH
o0bekTa (Macca, 00beM, ICHTP HHEPIMU | IP.)

W3 craTrueckux TpexMepHbBIX Mojenei pa3padoranHbix B AULOCAD ¢ moMmoIipo CHCTEM aHUMAIlUUd MOTYT
OBITh CO3/IaHBI C PEKIAMHBIMH IIENISIMU BUICOPOIMKH M (PHIBMBI ISl TPE3CHTAIMH €Il HE H3TOTOBJICHHON

IIPOYKLIUU.
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3agaHue TpexMepHbIX KoopaAuHaT

3AO0AHUE TPEXMEPHbIX KOOPOUHAT

Ucnons3zoBanre AUIOCAD nmast co3gaHus TpPEeXMEPHBIX MOJEICH TpeOyeT HMHOro MOoAXoja, 4eM IIpu
UCTIONIb30BAHUM €r0 B JBYXMEpPHOM IpoekTupoBaHud. Co3laHWe TpPEeXMEPHOH MOJENH HE BO3MOXHO 0e3
TPaMOTHOT'O MCIIOJIb30BAHMUS BUIOB M BHIOBBIX DKPAHOB, &, CIIEAOBATEIHHO, HEOOXOIUMO MPABIIHHO MOJIB30BATHCS
TPEXMEPHBIMH CUCTEMaMU KOOPJIMHAT, MPABUIILHO 32/1aBaTh IT0JIb30BATEIbCKUE CUCTEMBI KOOPMHAT.

[lepexon ot paboTsl B cucTeMax IJIOCKOTO YEPUEHHUS K CUCTEMax MPOCTPAHCTBEHHOTO NMPOEKTHPOBAHUS HE
BBI3BIBAET OCOOBIX TpyaHocTed. Ecnm mpu paboTe B XOpOIIO M3YYEHHBIX CHUCTEMax MPHUXOIWIOCH MPHUMEHSTH
TOJIBKO JIBE OCH KoopAauHAT X U Y, TO IJIs pabOTHI B TPEX M3MEPEHUIX TPEOYeTCsl NCIIOIB30BaHuE eie u ocu Z.

B TpexmepHOM mpocTpaHCTBE MOKHO HCHOJB30BaTh aOCONIOTHBIE M OTHOCHTEIBbHBIE KOOPIAMHATHI. BBOI
TpeTeil KOOPAMHATHI HE W3MEHSIET MPHUHIMUIOB PabOThl ¢ aOCOMIOTHBIMH W OTHOCHUTENIFHBIMH KOOpJAWHATAMH, HO
3aTO BO3HHKAET JIOTIOJTHUTENbHAS BO3MOKHOCTh HCIONIF30BaTh JIBA HOBBIX THIIA KOOPIWHAT — YUAUHOPUUECKUE T
chepuueckue, KOTOpbIE CXOXH C TOJSIPHBIMM KOOpPAMHAaTaMHU B JIBYXMEPHOM IIPOCTPAHCTBE, T.€. SBIISIOTCA
TPEXMEPHBIMH aHAJIOTaMH TTOJISIPHBIX KOOPAHWHAT.

®dopmupoBanust cucrembl koopauHaT B AUIOCAD mpou3BouTCS HAa OCHOBaHWUM MpPaBHJIA NMPABOH PYKH,

COIJIACHO KOTOPOMY MOJKHO ONPEACIUTH MOJOXHUTEIBLHOE HaIpaBieHHEe OCH Z, a TaKKe MOJO0XKHUTENFHOE

HaIpaBJICHUE BPaIICHUS BOKPYT JI000M U3 OCEH KOOPIUHAT:

lna onpedenenus noroHCUMENbHbIX HANPABGIEHUL Ocell He0OX00UMO NOOHECU MbLILHYIO CHOPOHY

Kucmu npasou pyKu K 9Kpamy MOHUmMopa, 60abuiol nauey Hanpasums napaiienbHo ocu X, a yKazamenbHbuli

—no ocu Y. Cochymulii cpeOHull naney nepneHOUKYIAPHO H1A0OHU NOKANXCEM NONONCUMENbHOE HANpAsieHUe

ocu Z.

THonoscumenvHoe Hanpasierue 8pawjeHus onpeoesemcs COZHYMblMU NAAbYAMU PYKU NPU OPUEHMAYUU
00BLUI020 NATLYA NPABOTL PYKU 8 NOTOICUMETLHOM HANPABLEHUU mpedyemotl ocU

AOGCOIOTHBIE KOOPAMHATHI IPH pabOTe C TPEXMEPHBIMU YepTe)KaMU HCITONIB3YIOTCS 3HAYUTENFHO peXke, 4eM
B IBYMEPHBIX, OTHAKO YMEHHE MOJIb30BATHCS a0COMIOTHBIMU KOOPIMHATAMU MO3BOJIAET Hconb30BaTh B AUtOCAD
MPSIMOYTOJIEHYIO CHCTEMY KOOPAHWHAT [T OTPEeNICHIs TOUEK YepTexa.

OTHOCHTENBHBIE KOOPAWHATHI UCTIONB3YIOTCSA B TPEXMEPHOM MPOCKTUPOBAHUN a0COIIOTHO aHAJOIMYHO, KaK
U B IBYMEPHOM.

[Ipu nzyuennn rpaduueckoro nakera AUtOCAD anst AByMEepHOTO MPOEKTHPOBAaHHS YKa3blBajJOCh, YTO U B
stoM cinydae B AUIOCAD He cymiecTByeT ABYMEpHBIX KOOPAWHAT, MPOCTO OTCYTCTBYIOIIAs KOOpAHWHATa Z
CUHTANACh PABHOW HYNMO. B TpexMepHOM MpOCTpaHCTBE BBOJI JEKAPTOBBIX TPEXMEPHBIX KOOPJMHAT C KIABUATYPHI
npeACTaBIsieT cO00H BBOJ Tpex uHcen depe3 3amsaTyio. [lepexoa oT paboOThl B CHCTEMax IUIOCKOTO YepUYCHUS K
CUCTEMax MPOCTPAHCTBEHHOTO IMPOSKTUPOBAHUS HE BHI3BIBAET OCOOBIX TPYIAHOCTEM.

Huauaapruyeckne KOOPAMHATHI IPUMEHSIOTCS MPH BBOJAE TOUEK TPEXMEPHOTO MPOCTPAHCTBA pexXe, YeM
JIeKapTOBBl. MOTYT OBITH a0COTFOTHBIMH HITH OTHOCHUTENBHBIMH.

[lpu 3amanum B aOCONIOTHBIX KOOPAHMHATAX LMIMHAPUYECKHE KOOPAUHATHI OMUCHIBAIOT PACCTOSIHHE OT
Hayajga CHCTEMBI OpAMHAT MO0 TOYKK Ha MIIOCKOCTH XY, yroll OTHOCHUTEIHHO OCH X W PAaCCTOSHHUE OT TOYKHU JI0
wiockoctu XY . OHE UMEOT Gopmar:

paccTosinne<yroJi, pacCTosiHue
I7ie TOJ MEPBBIM PACCTOSIHWEM IMOHMMAETCS JUIMHA MPOEKIWU Ha IIOCKOCTh XY BEKTOpa, HAYMHAIOMIErOCs B
Hadasje KOOpAWHAT.

JJis OTHOCHTENLHBIX KOOPJMHAT BCE BHINICTIEPEUUCIICHHBIC H3MEPsAEMble BEIUYHUHBI OIKCHIBAIOTCA OT

NpEeABIIYIIeH TOYKH MOACTUpYyeMOoTo o0bekTa. Dopmar umeer BHL:

@paccTosiHHe<yroJi, paccTosiHue
I7ie TOJ MEPBBIM pAacCTOSIHUEM IMOHMMAETCs JUIMHA MPOEKIMH Ha MIOCKOCTh XY BEKTOpa, HAYMHAIOLIErocs B
HOCJIEIHEN BBEIECHHOM TOUKE.

U B TOM 1 npyrom ciydae yros orcuuthiBaetcs ot ocu X B miockoctu XY. B oboux ¢popmarom mon BTopeM
paccTosiHIE MMOHUMAETCS YNCIIO eIUHUI] THHBI BIOIb OCH Z.

Hunmunapudeckne KOOPAMHATHI HanOoJee 4acTo HMCIOJB3YIOTCS Ul MOCTPOSHHS CIUPAIbHBIX OOBEKTOB,
HapUMep TPYKHH, Pa3IMIHBIX BUAOB PE3B0 U APYTUX aHATIOTUYHBIX OOBEKTOB.

Cdepuyeckue KOOPAMHATHI TAKXKE MOTYT OBITh a0COTIOTHBIMHU MM OTHOCUTEIIbHBIMH.

[pwu 3amannu B chepruiecknx abCOIIOTHRIX KOOPAWHATAX TOJIOKEHHE TOUKH OINPEEIsIeTCsl €€ PacCTOSHUEM
ot Hayasia koopauHat tekymeil [ICK, yriaom x ocu X B mnockoctd XY u yriaom K miockoctd XY. OHH UMEIOT
(dopwmar:

paccTosHHe<yroJi<yroJi
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rac noa MEPBBIM PACCTOAHUEM IMMOHUMACTCA IJIMHA MPOCKIUMKU HAa IJIOCKOCTH XY BCKTOpA, HAYMHAIOMICTOCSA B
Hadase KOOpIWHAT.

Hnst chepryecknx OTHOCHTENBLHBIX KOOPAWHAT (POPMAT UMEET BUJ:

@paccTossHHe<yroJ<yroJj

rac noa MEPBbBIM PACCTOAHUEM IMMOHUMACTCA IJIMHA MPOCKIUMKU HAa IJIOCKOCTH XY BCKTOpA, HAYMHAIOMIECTOCSA B
MOCJIEAHEN BBEICHHOU TOUKE.

W B TOM 1 Ipyrom cityyae moj| IepBbIM Yo OTCUUTHIBaeTCS OT ocu X B miockoct XY. B 06oux dopmarom
IOJT BTOPBIM YTJIOM TIOHUMAETCS YTOJI MeXAY II0cKocThio XY B HalpaBJIeHUH OCH Z.

Cdepudeckre KOOpPAWHATHI HWCHOJB3YIOTCS JUIS TOAYYCHHS TOYEK Ha CQEepUYecKold IOBEPXHOCTH,
MOCTPOCHUHM TPYOOIPOBOJOB U APYrdX OOBEKTOB, KOIJa ONPEACISAIOIICH SBISCTCS JJIHHA MOJICIUPYEMOI0
00BEKTa, a HE €r0 OPUEHTAINS B IPOCTPAHCTBE.

CUCTEMbI KOOPOUHAT NPU TPEXMEPHOM MOJEJIMPOBAHUU

Muposasi cuctema koopaunat (MCK, WCS) wucrmons3yer 0CH KOOPIUHAT HAMPAaBICHHBIE TOPU30HTAIBHO
(ock X), Beptukanbao och (Y) 1 0ch Z,lIPOXOIAILYIO TIepreHUKyIspHO tockocti XY . Ilepeceuenne oceit X u Y
oTpeenseT TOYKY Havaja KOOPJIWHAT, KOTOpas OOBIYHO COBMEIIACTCS C JICBBIM HIDKHUM YIJOM 4epTexka. B
OTIIMYXH OT JIOOBIX pYTrux cucteM koopauHat MCK asst Ka)moro mpocTpaHCTBa MOJENU U JINCTa OBIBAET TOIBKO
onua, u MCK Bcerna HemoaBrkHA.

Texymas cucreMa KOOPAMHAT — 3TO TOJIBKO OJTHA CHICTEMa KOOPIHMHAT, KOTOpast akTHBHA B JTFOO0H MOMEHT
PpaboThI C MOJIENTBI0 OOBEKTA.

IMoab3oBaTenbekas cucrema koopauHat (IICK, UCS) co3maercs mojb3oBaresieM M HE MMEET HHUKAKHX
orpannueHui. [lonp30BaTeNs UMeEET BO3MOXKHOCTE OMPEEINATh, COXPAaHATh U BOCCTAHABIMBATh HEOTPaHUYECHHOE
kommyectBo TICK. TICK mosxer ObITh pacrosioskeHa B 1f000i1 TOUKe MpOCTpaHCTBa U Mo Jo0bM yriom k MCK.
[To ymomuanuto IICK coBnamaer ¢ MCK. Haubonee yacto 3TOT BHI CHCTEMbl KOOPIMHAT HCIOJBL3YETCS NPHU
paboTe ¢ pa3IMYHBIMU (PparMEHTaMU MOJCIH PEabHOTO OOBEKTa, PACIOJOKEHHBIMU B PA3JIMYHBIX YaCTAX
yepTeka M HCIOJBb3YeTCs JUIs MEpeMEIIeH s Hadyajia CHCTEMbl KOOPAMHAT W/WIIM HM3MEHEHHS OCEH CHCTEMBI
KOOPJIMHAT B IPOCTPAHCTBE.

C momompio m3MeHeHust [ICK Bcerma MOXKHO OTpHCOBaTh JIIOOOW JByMEpPHBIH OOBEKT B ILIOCKOCTH
HenapamensHoit XY B MCK. C momomipto [ICK MokHO 3amarh J000€ TOJIOXKEHHE M JIHOOYI0 OPUCHTAIUIO
Tekymiei rockocTu XY,

B npocrpancte nonoxenne [ICK MoxeT ObITh HI3MEHEHO OJHUM U3 CICAYIONUX CIOCOOO0B!

3ama”ue HoBo mIockoctu XY unu ocu Z

3aJjaHre HOBOTO Havajia KOOPIWHAT

comenienne [ICK ¢ nmeronmmMces 00beKTOM

cosMmerienne [ICK ¢ HampaBienuem B3riisiia

noBopoT IICK Bokpyr ogHOM U3 oceit

BBIOOpP 0fHOM U3 paHee onpeneneHHbx [ICK

[Tonoxxenne u opuentaus oceit I[ICK mHaxoawTcs B 3aBHCHMOCTH OT TOXEJIAHWH ITOJIH30BATENSI, MPUIEM
KOOPJMHATHI €€ TIOJII0Ca W HAIpaBJIeHHUs Oceld MOXXHO 3anmoMHUTH B BJ] Mozeny mox opurnHaIbHEIM UMEHEM H B
MOCJICJICTBUU BOCCTAHOBHTD, HE TTOBTOPSISI MPOIecca HACTPONKHU

Komanny UCS MOKHO BbI3BaTh U3 KOMaHIHOW CTPOKH, u3 majgaromero menio TOOLS (CEPBUC), wiu
skpantoro MeHio TOOLS2 (CEPBHUC 2), a Ttaxxe Hanboyee ymoOHBIM CIIOCOOOM W3 CTaHIAPTHON MaHe u
uHCTpyMeHTOB. KoMaHaa mMeeT OOJbIoe KOJMYIECTBO OIMIUM, CaMOM MPOCTON M3 KOTOPHIX SBJSAETCS KOMaHIa
TOOLS/INEW UCS/FACE. Tlo 3T0ii kOMaHe MOKHO COBMECTUTH TTOCKOCTh XY dopmupyemoit TICK ¢ moboit
TJIOCKOM TPaHbIO BRIOPAHHOTO TPEXMEPHOTO 00BekTa, moBepHYTH 3Ty 1ICK oTHOCHTENEHO OCH Z M COBMECTHTH
HarnpaBiieHne oceil X 1 Y ¢ peOpamu BEIOpaHHOHN TpaHu.

Tabauma. Onmun komauasl UCS (IICK)

onuust | BBIITOJIHAEMOE I[EﬁCTBI/IE
Onuuu 3apanus IICK mo xomange TOOLSNEW UCS
5
= =
g ; [Mepexon B MupoByo cucremy koopauaar WCS (MCK)
% - 3 £ BbipaBHUBaHHE CHCTEMBI KOOPJMHAT [0 CYIIECTByIOIIEeMy o00bekTy. ObecreynBact
e C @ | mpuBssky K miockocTd XY. JIus pasau4HbIX 00BEKTOB (IPUMHUTHBOB), BHIOMPAEMBIX B
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O

BBIIIOJIHSIEMOE JEVCTBHUE

KauecTBe JICWCTBUS ATOW ONIMK MMeeT pa3Hoe neiictBue. HoBas miuockocts XY ocraercs
napaensHoit npeasiaymeit IICK (kpome 00beKTOB, co3aanubix mo komanae 3DFACE)

FACE

BripapauBanne IICK Broonms rTpanm TBephoTenbHOTO 0OBekTa. (OOecnieumBaeTcs
copmemnenrne IMockoctu XY co3maBaemodt IICK ¢ mnockoidl TpaHpi0 BBIOPaHHOTO
oonekra. [Ipu mocnenyromem moBopore IICK otHocuTensHOo ocu Z obecrnednBaeTCs
coBMeleHne HanpasieHns oceit X u Y ¢ peOpaMu BEIOpaHHOH rpaHu

Wie
W

BrIpaBHMBaHNE CHCTEMBI KOOPAVHAT B HAIIpaBJICHUH TEKyLIEero Buaa. Havano koopauHat
0CTaeTCsl HEM3MEHHBIM, a IOCKOCTh XY OylleT NepneHINKYISIPHON HAPaBICHUIO BHIA.

Cwmemenne Hauanga koopaunHart mo ocu Z. Homas IICK mapamnenbHa Tekymiei, HO Ha
npyrom ypoBHe. Ilo3Bossier paboTaTh Ha HOBOM YpOBHE, 0e3 W3MCHEHHS TEKYINETO
YPOBHS

[ToBopoT cucTeMBbl KOOPAUHAT BOKPYT ocH X. DukcupyeTcs TeKylee Hauyano KOOpIuHAaT,
a ochb Y ¥ och Z MOBOPAYMBAIOTCS] OTHOCUTENIBHO TeKyIel ocu X Ha 331aHHbII yToJL.

Zaxi
S
vect

3amaHue HOBOTO Hayayla KOOpAMHAT M HampasieHus ocu Z. DUKCHpyeTcs TeKylee
Havasio koopaunart, a [ICK Bparjaercs BOKpYT Hadajga KOOpJMHAT Ha 3aJaHHBIA yroJ

3Point

X | Origin
3roukn |Zoch| X |Havamo Bua| I'paunp

3amaHve HOBOTO Hayaia KOOPAMHAT U HarpasjieHus oceit X u Y 1o TpeM Toukam. [lepBas
TOYKAa — Ha4yallo KOOPAWHAT, BTOpas — IMOJIOKUTENFHOE HANpaBleHHEe OCH X, TPEThsI —
MIOJIOKUTENIbHOE HampaBiieHHne ocu Y. HampaBnenue ocu Z ompenensercs Mo NpaBHily
MpaBoOM pyKH.

<

IToBopoT cucTeMbl KOOpAUHAT BOKPYT ocH Y (DHUKCHpYeTCs TeKyllee Hadyalo KOOpAMHAT,
a ocb X ¥ 0ch Z MOBOPAYMBAIOTCS] OTHOCHTENBFHO TeKYIIeH ocu Y Ha 3aaHHbBIN yroJ

[ToBopoT cucteMbl KOOpAMHAT BOKpYr Z. DHUKCHpYyeTCs TEKyIlee Hadajao KOOPIHMHAT, a
och X ¥ 0Ch Y TTOBOPAYMBAIOTCS OTHOCHUTENHHO TEKYIIEH och Z Ha 3aIaHHBIN yroJI

Onuuu 3apanusi [ICK Ha naneau uacrpymentros UCS

Previou
S
Ipenni

Ay i

Boccranosienue (Bo3Bpaienue) npeapyaymei [ICK

Onmun komanabl UCS 3aganns IICK B koMaHIHOM CTpOKe

re

HH

Boccranosnenue (Bo3sparienne) IICK, panee coxpaHeHHO# M0JT HEKOTOPBHIM HMEHEM

HH

CoxpaHeHue TeKyIIei CHCTEMbl KOOPIUHAT MO HEKOTOPhIM uMeHeM (10 31 cumBoJIa)

De | Save Resto

JIH

Uckmouenne ykazannoi IICK n3 crucka coxpaHeHHBIX

?
Cunuc| Yaa |Coxpa|3ame

OK

BriBon Ha 3xpan cBoicTB 3ananHoi [ICK: ums, koopauHATHI Hauaga ¥ HapaBiIeHUE OCe
oTHOocuTenbHO Tekytieit [ICK

B muanorosom okHo UCS CONTROL, BeBeiBaecmoe komannoi TOOLS/NAMED/UCS/DDUCS moxHO
3agath [ICK yHukanpHOoe nMsa. C MOMOIIBIO 3TOIO JUAJIOrOBOrO OKHA IIpU paboTe ¢ MOAEIbI0 MOXKHO IO 3apaHee
3a/laHHOMY UMEHHU BOCCTaHOBUTH UMeHOoBaHHYy10 [ICK.

Nwmenosannsie [ICK wucmomp3ytorcs B Tex ciydasx, korjga ycranoBneHHas IICK ne coBmamaer co
CTaHAAPTHOM, 1 ee He0OX0ANMO HEOAHOKPATHO MCIOJIb30BaTh B JajbHEHIIEM

B nuanorosom oxxe UCS Orientation sei3siBacmoe komanaoii TOOLS/NAMED/UCS/Preset UCS moxHO
u3MenuTh opueHtanuio Tekyuen [ICK B 3aBucumoctu ot MCK, npeasiaymeit IICK wnu texymeit [ICK

Muxrorpamma IICK Bcerma mzobpaxaercst B tuockoctn XY tekymed [ICK u mosBossier moiryduTth
nHpopMario o nonoxennn W opumeHTanuu Tekymed IICK, T.e. o tekymem momoxkennn mnomroca [ICK wu
opueHTanuu ee oceil. O6o3nauenns Ha nukTorpamme I[1CK:

eciu IICK coBnanaer ¢ MCK, 1o Ha nukrorpamme I1ICK npucyrcrByer cumsoa W(M)

€CIM B JICBOM HIDKHEM YIJIy MUKTOIPaMMbl HMMEETCS CHMBOJI +, TO 3TO O3HAa4yaeT, YTO NHUKTOrpaMma
pacmonoxena B Hauasue [ICK

€CIIM Ha JKpaHe MMeeTcsd MUKTOrpaMMma B BHJAE CIOMaHHOTO KapaHjalla, TO 3TO O3HAuyaeT, YTO HaIpaBJICHUE
B3[VIAZA MOYTH NapayjieabHO IockocTd XY TeKylled CHUCTeMbl KOOpAMHAT. Jpyrumu cinoBaMu 3TOT 3HAK
YKa3bIBAET, UTO INIOCKOCTH XY BBIPOXKIAETCS B MPAMYIO.
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PABOTA C KAPKACHbIMU MOAENAMMU

B oOmem cnydae mmoJ TEPMHHOM <«KapKacHbIE MOJENW» MOJPa3yMeBalOTCs JBYMEpHbIE OOBEKTHI,
MOMEILECHHBIE B TPEXMEPHOE IPOCTPAHCTBO. TaKue KapKacHble MOAETIN He HMEIOT HU TOBEPXHOCTH, HU 00BbeMa.

B AutoCAD TepMmuH «xapxachas Mooenb» OTHOCUTCS K TPEXMEPHBIM 00BEKTaM, KOTOPBIE CO3AAI0TCSI TOJIBKO
C TMIOMOIIIBIO JIMHUH U TPEXMEPHBIX HOJIMIMHUIH, 7151 pENaKTUPOBAHUS KOTOPBIX MOKHO MCIIOIb30BATh PAKTUIECKU
BCE M3YyYEHHbIE paHee KOMaHIbl pegakTupoBaHus. Takke B AUIOCAD mpumeHsieTcss TEPMHUH «u3006padicenue 6
su0e KapKacHot Mooenu». ITOT TEPMHUH OTHOCHUTCS K TIOBEPXHOCTSIM M TeJaM, KOTOPhIE N300pakatoTcs Ha dKpaHe
TakuM 00pazoM, OyaTo Obl OHM CO3AaHBI C MOMOIIBIO JIMHUH M TPEXMEPHBIX MOJHIMHUN, UHBIMUA CJIOBAaMH OHHU
TOJIBKO KAXKYTCS KapKaCHBIMH MOJICIISIMH.

KapxacHsle MOZieH, TIO CPAaBHEHHIO C TBEPAOTEIbHBIMHI MOJIEIISIMH, UMEIOT CIIEIYIOIIUE HEAOCTATKH:

HET BO3MOXHOCTHU YAAJCHUS HEBUAUMBIX JIMHUAHN

YCIIOXKHEHHas JIeTajlbHasi MPOPUCOBKA PEaIbHOTO 00BbEKTa MOCPEJCTBOM OTIEIBHBIX JIMHUI WIH TPEXMEPHBIX

MOJIIUHUI

OTCYTCTBHE Yy KapKacCHBIX MOJeJiell CBONCTB, HNPUCYIIUX MOBEPXHOCTHBIM HJIM TBEPIOTEIBHBIM MOZAEISIM

(ToHMpOBaHuUE, ONpEICICHIE MACCOMHEPIIMOHHBIX XapaKTEPUCTHK U 1IP.)

PEOAKTUPOBAHUE TPEXMEPHBbIX KAPKACHbIX MOOENEWN

[TpakTHdyeckn Bce KOMaHABI PEAAKTHPOBAHNS, HCTIONIb3YEMbIE B IBYXMEPHOM YEpUYEHHH, JOCTATOYHO XOPOIIO
paboTaloT M ¢ TpexMepHBIMH MonemsMH. OIHAaKO CyIIECTBYET HECKOJNBKO KOMaHJ, KOTOpPBIE MMEIOT OCOObIe
BEPCUH ISl pabOThI C TPEXMEPHBIMH 00BEKTAMH.

Hnst penaktupoBaHust Mojeneil Haubojee yJoOHO mpuMeHATh BD, HCmoib30BaTh OOBEKTHBIC MPUBS3KH,
KOOPJIMHATHBIE (QUIBTPHI H PYUKH.

Bunossie 3xpansl. [Ipu paboTe ¢ TpeXxMEpHBIMU YEpTEKaMH TIOJIE3HO UMETh HECKOJIBKO BUAOBBIX SKPAHOB
(BD), mo3Boussitolye MPEeICTaBUTh MOJENb 1O/ Pa3HbIMH YIJIaMH 3pEHHS, T.K. NpU paboTe ¢ TPEeXMEpHBIMU
YepTe)kaMH HHOT/Ia TPYTHO CKa3aTh, KAKOW MPUMHUTHUB BEIOMPACTCS U PEAAKTHPOBAHMS.

Oo0bexTHBIE IPUBA3KU. Kak U B ciydae JByMEpHOTO YepueHHs MpelHa3HAuCHbI Il BHIOOpAa HIMEHHO TOH
TOYKH, KOTOpasi TpeOyercs /Ui JajbHEeHIero MoaenupoBanus. [Ipy Mcnonb30BaHNM OOBEKTHBIX TPHBA30K IMPU
TPEXMEPHOM MOJAEIHPOBAHHU HEOOXOIMMO, YTOOBI BHIBI MOZAEIH OBUIM OPTaHU30BaHbBI T.0., YTO ObI MPUMHUTHBBI
MOTJIH OBITH XOpOIIO BUAWMEI. B cilydae MpHUBS3KM K TOYKAaM CKPEUIMBAHUS HENEPECEKAIOUIUXCS TPEXMEPHBIX
rpadguyeckux 00BEKTOB UCTIONB3yeTcs omuust Apparent Inter section

Koopannatubie GpuIbTPBI — 3TO cHOCO0 CO3MaHHMS HOBBIX TOYEK B IPOCTPAHCTBE C HCIOIb30BaHUEM
OTIENbHBIX KOOPAMHAT OOBEKTOB, yXKE HMEIOLUIMXCS Ha Mojend. Vcronbp3oBaHue TakuX (UIBTPOB IO3BOJISIET
3aJaBaTh 3HAYEHUE TOJBKO OJHOW KOOPAMHATHI, BPEMEHHO HTHOPHPYS 3HA4YCHUsS APYrux. YacTo KOOpIWUHATHBIE
(UIBTPHL ABJIAIOTCS €AUHCTBEHHBIM CIHOCOOOM OIpEIeNieHUs] TPEXMEPHON TOUKH, JISKAIIeH BHE CYIIECTBYIOIIETO
00BeKTa.

CymiecTByeT 1mects GUIBTPOB .X, .Y, .Z, .XY, .XZ, yZ. KoopauHatHble GMIBTPHI MOKHO BBOJUTH B KOMaHIHON
CTpPOKE B OTBET Ha 3alpoc O BBOJAE TOYKU WM BBIOMpPATh C MOMOIIBIO KOMaHIbl KypcopHoro Mmento POINT
FILTERS.

[pu yka3anuu puiIbTpa B KOMaHAHOW CTPOKE UCIIONB3yeTcs GopMaT 3aIucH:

.<KOOpAMHATA>
rae <KOOpPAMHATA> - OJIUH U3 CUMBOJIOB X,Y,Z UM HEKOTOPOE UX COYETAHHE.

JUi1st 3a1aHusl KOOPAMHATHBIX (DHIIBTPOB MOYKHO HCIOJIb30BaTh KOHTEKCTHOE MEHIO (IIEITYOK MPaBOil KHOMKOI
MBIILH M0 TIOJIF0 YepTexa MpH Haxkaron knasuiie SHIFT)

OunbTphl yI00OHO KCHONB30BaTh B TOM cllydae, €Clid M3BecTHa (Gopmylia, IO KOTOPOH MOYKHO BBIYHCIHUTH
KOOpAMHATHI (hopMHUpyeMoi TOukH. DOpMyIIbI MOKHO BBECTH:

B opmare s3bika AUtoL I SP, nanpumep (+230.0(/12.5(SQRT 3/0)))

B (hopMare KanmbKyisTopa, Hanpumep 230+12.5/SQRT (3.0)

Koopaunataeie ¢uibTpel Hanbosiee NPEeANOYTUTENBHO HCIOIB30BATE COBMECTHO C OOBEKTHOW MPUBSZKOH,
YTO TO3BOJISIET UCIIOJIL30BATh UMEIONINECs HEOOXOJUMbIC KOOPAWHATHI XapaKTEPHBIX TOUEK y YK CYIIECTBYIOIINX
00BbeKTOB. B 3TOM cityuae mocie BbIOOpa KOOPIMHATHOTO (HIBTPAa HEOOXOAMMO C MOMOIIBIO COOTBETCTBYIOILIEH
00BEKTHOM TPUBSI3KY YKa3aTh TOUKY, IBE KOOPAWHATHI KOTOPOH OYAyT UCIIOJIB30BaHbI IS TOCTPOCHUSI.

Pyuku ucmons3yroTcs Al peJakTHPOBAaHHS TPEXMEPHBIX MOJAENEH, TOYHO TaKUM K€ CII0COO0M, Kak H
JIBYXMEPHBIX 00BEKTOB. OJJHAKO CYIIECTBYET OTPAHUYUCHHE. C HOMOWBIO PYYEK HEb3s NPOU3BOOUMb GbINACUBAHUE
mein.
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CO30AHUE NOBEPXHOCTEW C BbICOTOW U YPOBHEM

CO3OAHUE NMOBEPXHOCTEN C BbICOTOM

[ToBepxHOCTH, TIONyYaeMble IMPHUIAHUEM BBICOTHI, OINPENENAIOTCS Kak 2,5 MepHble monenn. XOTS OHU U
UMCIOT TPH HM3MEPEHHs, HO TPEThsl Pa3MEPHOCTH SBIISETCS TOJLKO MOBEPXHOCTHIO, HOPMAIBHOW K TUIOCKOCTH
MOCTPOCHUS IBYMEPHOTO 00BEKTA.

[MoBepxHOCTHAsE KapKacHasi MOJIENIb MOKET OBITh CO3/IaHa MyTeM BRIJIABJ M BAH U S - PUIAHUS BBICOTHI
IByMEepHOMY 00bekTy. HampuMep, Kpyr CTAaHOBUTCS IUIHHIPOM, IPSMOYTOIBHUK — TTapalIeIIeTHITE0M.

BricoT L EKTAa —O3TO PACCTOSIHHE, HA KOTOPOE OOBEKT BBIAABIICH BBIIIC MIJIM HUKE CBOETO YPOBHS.

BenmurHa BEICOTHI BBIJABIMBAHUS BBOJAUTCS:

JUTS TIOJIO’KUTENNBHOTO YHCIIOBOTO 3HAYEHHS — B TIOJIOKHUTEITHHOM HAIIPaBIEHUH OCH Z,

JUTSL OTPHULIATEIBHOTO - O0BEKTHI OyIyT BBIABIMBATHCS B OTPUIIATENILHO HAIIPABICHUU OCH Z.

3amaHue BBICOTHI M3MEHSET BHEITHUH BUJ Psia TEOMETPHUYECKUX OOBEKTOB. J|BymMepHOMY O0OBEKTY BHICOTA
MOJKET OBITh MpUAaHa CIACAYIOUIMMHU CIIOCOOaMu:

¢ momoipto cucteMHoi nepementnoir THIKNESS

JUTT MMEIOIIErocsl IByMepHOro oO0bekTa myteM Imemyka no kHonke PROPERTIES  na mnanenmn

uncrpymentos OBJECT PROPERTIES. B oTkpbiBmieMcss IUaloroBOM OKHE HEOOXOIUMO B TIOJe

Thickness ykasaTh BEITHYHHY BBICOTHI.

IUIE UMerorierocs 2,5 MepHoro oobekra mo komasae B komauaHoi crpoke CHANGE ¢ ucnonb3oBanuem

ommu cpoiictB win no komanne CHPROP u Beibopa omuu Thickness. Ha 3ampoc AutoCAD BBectn

CUMBOJI t /17151 BEIOOpa OMIIMY 3a/JaHHS BBICOTHI BBIIABIMBAHHS. 3aTEM BBECTH YHUCIOBOE 3HAUCHNUE BHICOTHI

MO>XHO HM3MEHHUTh TEKYIIyIO BBHICOTY BBIJIABIMBAHMS MO BBOJUMON B KOMaHAHYIO CTpoKy komanae ELEV.

Ecmm 3HaueHme Tekymiell BBHICOTHI OBLIO M3MEHEHO, TO IUIsl BCEX BHOBH BBHIAaBIMBACMBIX OOBEKTOB BHICOTA

BBIJIABJIMBAHUS TI0 YMOJTYaHHIO OYJIeT COOTBETCTBOBATh YKa3aHHOMY 3HAYEHUIO.

Komanma ELEV obecnieunBaeT M3MEHEHHE TEKYIIETO YPOBHS JJIT BCEX BHOBBL CO3JaBACMBIX OOBEKTOB,
MOATOMY TOCTI€ CO3JaHUSI TPEXMEPHBIX 0OBEKTOB HEOOXOOMMO 0053aTeAbHO 3a/JaTh 3HAUEHHE TEKYIIEH BBHICOTHI
paBHBIM HYJIIO.

OOBEKTHl ¢ BBICOTOH YK€ OTHOCATCS K KJIAacCy MOBEPXHOCTHBIX MOJENel, MOITOMY MMEIOT CIEeAYIOLIe
O0COOEHHOCTH:

no komangae HIDE (Ckpoif)nosBisiercss BO3MOXHOCTh CKpPBITh T€ JIMHHH, KOTOpbIE HAa peajbHOM

n300pakeHnu o0bekTa OyayT He BUAHBL. [lpn mcmonb3oBannu komanapl HIDE He mMeromuii BRICOTBI TEKCT

OyJeT UTHOpUPOBAThCSA

nojiyyaemble U3 AByMepHoro wusooOpaxenuss no komanae SOLID wnmun REGION o6namator ToprioBeiMu

(BepxHeit n HWwKHel) rpaHsMu. [Ipu HEOOXOAMMOCTH TOJIL30BATEIb MOXKET C/EIaTh TAKHE TOPU3OHTAIbHBIC

TPaHU HETIPO3PaYHBIMHU

00BEKT C BBICOTOM, MONyYEHHBINH W3 JBYMEPHOW 3aMKHYTOM MOJNMIMHAN WITH 3aMKHYTOUW (UTYPHI, TOPIIEBBIX

IPaHEN HE UMEIOT

NMPUOAHUE OB BEKTAM YPOBHA

WHoraa co3manHyo MOJIellb HEOOXOIMMO Pa3MECTUTh Ha KAKOM-TO PACCTOSIHUU BBIIIE WM HUXKE TIOCKOCTH
XY, T.e. U3MEHHUTh BBHICOTY DPACIIOJIOKEHUS OCHOBaHHMA Mojenu. Iy 3Toro Momenu mpugaercs YPOBEHE,
KOTOPBIA CTAHOBUTCSA KOOpAMHATOW Z. 3ajaHue YPOBHS TPEXMEPHOMY OOBEKTY MPOU3BOAMWTCA OJHHM U3
CIICIYIOIIUX CIOCOO0B

IUTS CYLIECTBYIOIIMX OO0OBEKTOB MO KoManae B komaHaHou ctpoke CHANGE, a 3atem mocnenoBareibHO

onmu PROPERTIES u onimiuu ELEV

o komanae M OVE nepemecTuTh 00BEKT Ha 3aIaHHYIO BEITUYHHY BIIOJIb OCU Z

o komanae EL EV ycraHoBUTE HOBBIN TEKYIIHKM YPOBEHD 1T BCEX BHOBB CO3/1aBaCMBIX OOBEKTOB

JUIS. BCEX NPUMHUTHBOB, KpOME IOJIMJIMHHA, MOXKHO HM3MEHHTh KOOPJAUHATY Z C IIOMOIIBIO MaHEIH

unctpymentoB Object Properties

[Ipu mocTpoeHUH TPEXMEPHONH MOJEIH MPUXOIUTCS padoTaTh OoJiee YeM C OJHUM BHUIOM OOBEKTa, Kak
MOKAa3bIBACT OMBIT, IPU paboTe ¢ TPEXMEPHBIMU OOBEKTAMH CIIEyeT YCTAHOBUTH MO KpaifHeil Mepe Ba BHIOBBIX
skpana. OjHa W3 TJIaBHBIX 33Ja4 MpH PabOTe C TPEXMEPHBIMH MOJACISIMH — (popMHUpOBaHHE H300paKECHUS B
Pa3IMYHBIX HATPABJICHUSX MPOCIUPOBAHUSI.
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3agaHue TOUYKU 3peHus

3AOAHUE TOYKU 3PEHUA

CdhopMupoBaHHEIE TpEXMEPHBIE O0BEKTHI MOTYT paccMaTpuBarbcs ¢ 000l Touku 3penust (Buma). U3
Pa3IUYHBIX TOYEK 3PEHUS pacCUMThIBatOTCs BUABI Mojenu B Tekymiel [ICK. M3MeHenue Touku 3peHUs] He MEHSET
OpYEHTAIINH TN Ha4aJI0 KOOPAMHATHBIX OCeH

[o4yKa 3pDEeHHA — HanpaBleHHE B3MIIAA, 33/JaBAEMOE U3 TPEXMEPHON TOYKH MPOCTPAHCTBA HA HAYAJIO
cucrembl koopauHat. AUtOCAD mo3BosIsieT B3MISIHYTh HA PUCYHOK M3 JIFOOOH TOYKH MPOCTPAHCTBA, B T.4. JaXe
U3HYTpU u300pakaeMoro o0beKkTa. V3MEHsssT MeCTOpacloJIOKEHUS TOYKH 3pPEHHUS TI0Jb30BaTellb IOIydaeT
BO3MOXHOCTh yZ0OHee (GOopMaTHpOBAaTh M PEJAKTHPOBaTh OOBEKTHI, MOJYy4aTh H300pPAKEHHS CO CKPBITHIMH
JUHWSAMY, TOHHPOBAaHHBIE W 3aKpalleHHble. Hanmmume crnenuanbHBIX BHIOB TO3BOJSET IIOJNyYaTh BUABI B
OpPTOTOHAJILHOM U MEePCIIEKTUBHOM MPOEKIHSIX, HE00X0AUMBIE [T (POPMHUPOBAHHS KaUeCTBEHHOTO YepTekKa.

dopMHpOBaTh W PENAKTUPOBATH IO0OW TpeXMEpHBIH OOBEKT Hamboyee yaoOHO TIPH TPABHIBLHOM
komOuHauu [ICK u BeIOOpa TOUKH 3peHusl.

3amaHne TOYKM 3pEHUS aleKBaTHO yCTAHOBKE HOBOTO BHJA B IPOCTPAHCTBE MOJEIH, KOTOPOE MOXHO
NPOU3BECTH C TIOMOLIBIO CIEAYIOMINX KOMaHI!

U VPOINT (T3penus) — 3aganne TOYKA 3pEHUS WIK YTIIa IOBOPOTA BHIA U3 KOMAHIHOM CTPOKH
DDVPOINT (dmanT3pen) — 3a1aHue TOYKH 3PSHUSI C TOMOIIBIO AUAIOTOBOIO OKHA
PLAN (ILnan) — orobpakenune Buna B iane B [ICK wiin MCK
DVIEW (/IBun) — 3amanue napaieabHON MPOSKIMK HITH MEPCIICKTHBHOTO BHUIA

3AO0AHUE TOYKU 3PEHUSA B TEKYLLEN NMCK

ccc

Komanga VIEW/3D VIEWPOINT/VPOINT 3amaer Touky 3peHHUs B TEKyIlIeHd CHCTEME KOOPIMHAT W
No3BOJIAET 3ahUKCUPOBaTh TpexMepHblil BUI oTHOcuTeNbHO [ICK. C mOMOINIBI0 KOMaH/IbI OJIb30BATENb MOXKET
CaMOCTOSITEIBHO YCTAHOBUTH TOUKY 3peHus. KomaHma ompesenseT HarmpaBlieHHE MPOCIMPOBAHUS C MOMOIIBIO
KOMITOHEHT BEeKTOpa X, Y, Z. KomaHa nmeet crienyromue Omiuu:

Rotate, mmeer ABE MOIOIIINAN:

0 Enter anglein XY planefrom axis—yroun B miockoctt XY OTHOCHTENBHO OCcH X
o Enter anglefrom XY plane — yron otaocutensHo miockoctu XY BBepx (o ocu Z)
Viewpoint — mepexoj] B CHCTEMY 3aIaHHsI TOYKH 3PEHHS C MOMOIIBI0 KOMITAca U TPEX OCeH KOOPIUHAT

3AOAHUE TOYKU 3PEHMA C NOMOLLbIO MAHENM UHCTPYMEHTOB VIEW

Bpi0op cTaHmapTHOW TOYKHU 3peHHs] ¢ MOMOIIbI MAHEJIH HHCTPYMeHTOB. [l BeIOOpa CTaHmApPTHBIX
TOYEK 3PEHHs UMEETCsI CIeNUalbHAs M1aBaroIas manenb HHCTpyMeHToB View (Bua), Ha KOTOPOU pacrmoiOKEeHEI
JIECSITh THITOBBIX HATPABJICHUI MPOCIMPOBaHUS (BUIOB), KOTOpbIe GOPMHUPYIOTCs TOJbKO oTHOcuTeapHo MCK, a
He tekymed I[ICK. TumoBbie HampaBiieHHs NPOCHMPOBAHUS MOXKHO TaKXe BHIOpaTh W3 JOMOJHUTEIHLHOTO
OJMEHI0, OTKphIBaeMoro mo komanae VIEWPOINT/3D VIEWPOINT

Tab6aura. OCHOBHBIE BUIEI

BexkTopHbIii
Bun 9KBHMBAJIEHT Kpartkoe onucanue Bujga
X Y Z

D70 BHI B IUIAHE, 337aBacMblii BHIOOPOM KHOTKH TOP View, win 1o
komange VIEWPOINT/3D VIEWPOINT/TOP VIEW. Dtor xe
BUJ MOXHO TIONYYUTh TOCNIE BBEJCHUS B KOMAHIHYIO CTPOKY

Crepxy. 0 0 1 IéOMaHZ[LI PLAN, umeronieid Tpu Oniuu: §

urrent UCS — mokaspIBacT BHJI B IUIAHE OTHOCHTEIBHO TEKYIICH

I[ICK
UCS - BriOOp panee co3ganHo# moumenoBanHou [ICK
World — otobpaxkenue Buaa B iane oTHocutenbsHo MCK

Cruzy 0 0 1 D70 BUJ B TUIaHE, 3a/aBacMblii BEIOOpOM KHOMKH Bottom View, wiu
o komanze VIEWPOINT/3D VIEWPOINT/BOTTOM VIEW.
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CieBa

D10 BHI B IUIaHE, 3a1aBaeMblii BbiOopom kHomku Left View, win o
koManne VIEWPOINT/3D VIEWPOINT/LEFT VIEW.

Cnpasa

DTo BH[ B IUIaHe, 3a1aBaeMblii BeIOopoM kHomku Right View, wiu 1o
komange VIEWPOINT/3D VIEWPOINT/RIGHT  VIEW.
ITukTOrpaMMa Ha 3TOM BHJAE HMEET H300paXKEHHE CIOMaHHOTO
KapaHjamia, a Ipd HaIMYAHd TEKCTa OH Oyaer u300paXkeH B
3epKaLHOM BH/IE (€CITH TEKCT BBOAMIICS Ha BHJIE CIIEBA)

Cunepenn

D10 BUJ B TUIaHE, 3a1aBaeMblii BEIOOpOM KHOMKH Front View, nin mo
komange VIEWPOINT/3D VIEWPOINT/FRONT  VIEW.
[MukrorpaMma Ha 3TOM BHJIE WMEET H300paKCHUE CIOMAHHOTO
KapaHjanra

C3aan

DTO BHI B IUIaHE, 3aJaBaeMbIii BEIOOpoM KHOMIKH Back View, wiu 1o
komaune  VIEWPOINT/3D  VIEWPOINT/BACK VIEW.
IMukTorpaMmMa Ha 3TOM BHUJIE HMEET HU300paKCHUE CIOMAaHHOTO
KapaHaIia

HN3omeTpuyeckue BUABI

0T0-
3anaJaHbIi

D70 BUA B IIIaHe, 3a/1aBaeMblii BbIoopom kuorku SW Isometric View,
1581051 o KOMaH/Ie VIEWPOINT/3D VIEWPOINT/SW
ISOMETRIC VIEW. Tloka3piBaeT MOJeNb MO JUArOHaIM B TPeX
u3MepeHusx. Haubosiee MOAXOMAIIMHA JUISI OLIGHKA B3aUMHOIO
PAacCIIONI0KEHUSI TPEXMEPHBIX 00BEKTOB Ha YEPTEXKE

0ro-
BOCTOYHBI

[y

n

OTo BHUI B IUIaHe, 33JaBaeMblil BbIOopoM kHomkH SE |sometric View,
wm 1o komanzae VIEWPOINT/3D VIEWPOINT/SE ISOMETRIC
VIEW. IToka3pIiBaeT MOJIeIb IO AMATOHAIN B TPEX U3MEPEHUSX.

ceBepo-
BOCTOYHBI

71

Oto BUJ B TUIaHe, 3a1aBaeMbiil Beioopom kHomku NE Isometric View,
581051 110 KOMaHJIe VIEWPOINT/3D VIEWPOINT/NE
ISOMETRIC VIEW. Iloka3piBaeT MOJeNb MO JUAroHaIM B TPeX
WU3MEPCHHUSX.

ceBepo-
3anaaHbIi

DT0 BUJ B IUIaHe, 3a1aBaeMbIil Beibopom kuomku NW [sometric View,
1581051 o KOMaHJie VIEWPOINT/3D VIEWPOINT/NW
ISOMETRIC VIEW. Iloka3piBaeT MOJEIb MO JHArOHAIM B TPeX
W3MEpPEHUSIX.

3AOAHUE TOYKU 3PEHUSA C MOMOLLbIO OUANOIrOBOIrO OKHA VIEWPOINT PRESETS

3ajanue TOYKHM 3peHus, oTkpeiBaetcs mo komanae VIEW/3D VIEWPOINT/SELECT/DDVPOINT. B

JaHHOM OKHE MOJXXHO.

nepekiroyarens Absolute to WCS — ycranapiuBaet Touky 3penust otHocutesibHo MCK

nepexmoyarens Relativeto UCS — no3Bossiet yBuaeTh Mojeib oTHocuTensHo [ICK

B JICBOM IIOJIC - HICTYKOM MBIIIH BHE CETMEHTA, B KOTOPOM HAXOIUTCS CTPESIKa WHIMKATOpPA MK TOYHO IO
YHCITY 3a/Ia€TCs YroJl asuMyTa (yroJl MexIy MPOEKIHel BEKTOpa HAIPABJICHHS TIPOSIUPOBAHUS HA TUIOCKOCTh

XY u ockio X)

B MIPaBOM TIOJI€ — IIETYKOM MBIIIH BHE CETMEHTa, B KOTOPOM HAaXOJUTCS CTpelka MHIWKATOpa WM TOYHO IO
YHUCITy 33a€TCs YToJl OT IockocT XY B HampapieHUU Z

nrerukom o kaomke Set to Plan BoccranaBnuBaercs By cBepxy (B miaHe)

B TEKCTOBOM mojie From X AXiS oTpakaercst TeKylllee 3HAYCHUE Yyria a3uMyTa. 37eCh MOXKHO TAKXKE BBECTH

Tpedyemoe 3HaYeHHUE yria

B TekctoBoM mosie XY Plane otpaxaercs Tekyliee 3HaYCHUE yria MEXIY TIOCKOCThI0O XY W HalpaBicHUEM
ocH Z. 31ech MOKHO Tak)Ke BBECTH TpeOyeMoe 3HAUCHHE yTiIa

3AOAHUE TOYKU 3PEHUSA C MOMOLLbIO TPEXTPAHHUKA OCEN M KOMMACA

Tpexrpannuk oceit u kommac otkpsiBarorcs o komanae VIEW/3D VIEWPOINT/TRIPOD. Ilepensuras ¢
MIOMOILBIO MBIIIKA MaJEHbKUN KPECTUK BHYTPH KOMIIACA W KOHTPOJUPYS IOJYYMBIIHKCS BHUJ IO TPOMKE OCEH
CHCTEMBI KOOPJMHAT MOKHO JOCTaTOYHO OBICTPO YCTAaHOBUTDH TPEOYEMBbIH BUA.

Kommnac npencrasmnsier co00# Kpyr, B KOTOPOM:
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IIEHTP KOMIIaca COOTBETCTBYET CEBEPHOMY IOJIOCYy. HaxoxIeHne Kypcopa TOYHO HajJ CEBEPHBIM MOJIOCOM
COOTBETCTBYET BHIY CBEpXY (B IIaHE)

BHYTPEHHHI KPYT COOTBETCTBYyeT 3KBaropy. C TOYEK 3peHHs IKBaTropa 3aJatoTcs OOKOBBIC BHBI MOJIEIIH,
COOTBETCTBYET HaOJIIO/ICHUIO MOJICIIH C YPOBHS Hauaja KOOPAWHAT

BHCIIHUI KPYr COOTBETCTBYET FOXKHOMY TOJIFOCY. HaxokJeHHe HaJ FOXKHBIM MOJKOCOM COOTBETCTBYET BHUIY

CHH3Y
MepeKpecTrs Kommaca —ocu X u Y.
TMOJIOXKUTCJIBHOC 3HAYCHHUE OPAWHATHL X - TMOJB30BaTeib moJry4acT BUIBI CIIpaBa IPU Pa3JINMYHBIX YIrjiax

BO3BbINICHUS (YIiIax a3uMyTa)

MTOJIOJKHUTEIIbHOE 3HAaUeHUE a0CIUCCHl Y — BHJI C3aIH

OTpHIaTeIbHOE 3HaUeHUE X — BUJI CJICBA

OTpHIATEebHOE 3HaUeHHEe Y — BUJI CHIepeIn

yroJl HampaBJICHUs] B3MIAZA B MIOCKOCTH XY OMpEAesieTcs MECTOM PAacIOJOXKEHHUS YKa3bIBAEMON TOUYKU
BHYTPH KOMIIaca

YTOJT MEX/Ty HAlpaBJIEHHEM B3IUIAAA U MIIOCKOCTHI0 XY — pacCTOsSHKE OT IEHTPa KOMIIaca 0 TOUKH

YCTAHOBKA BUOA B NNAHE.

IIAH — »>t10 Bun B 3amanHoi [ICK w3 Toukm 3peHus, HaXOIAIICHCS TOYHO HAJ HAYaJIOM KOOpIUHAT
TUIOCKOCTHU TOCTPOCHUH. B IIaHe MIoCKOCTh MOCTPOEHH MapajuiesibHa 3Kpany. Haunbonee mpocToit U OBICTpHIi
croco0 yCTaHOBKHM BHJa B IUIaHe — BBecTH KomaHay PLAN B KOMaHIHYIO CTPOKY, WIHM BBIIOJHUTH KOMAaHIY
VIEW/3D VIEWPOINT/ PLANVIEW.

Komannma m3MeHsieT HampaBlieHUE B3MJISAIa M OTKIIOYAET MEePCHEKTUBY, HO HEe MeHseT tekymen [ICK. Bcee
KOOPJMHATHI, UCTIOJIb3yEeMBIi TTOCIIe 3aITycka KOMaHIbl OepyTcst oTHOcuTenbHO Tekymieit [ICK.

Komanna umeet Tpu onmmu:

Current UCS — co3aanue Buzia B TiiaHe OTHOCUTENBHO oceid Texyinei [ICK. Dto onmwms mo ymom4anuio

UCS — Bribop noumenosanHoi [ICK mo 3amaHHOMY MMEHU WM IyTeM BhIOOpA M3 CIIMCKA ITOCIE BBEIEHUS
CHUMBOJIa ?

World —3ananue Buaa B miane otHocurenbao oceit MCK

JlocTaTogHO YacTo MOJh30BaTeIh MPOCMaTpUBaeT BUA B IniaHe mociie m3MmeHeHus 11ICK. Jlis toro, 9To ObI
MIPOUCXOAUIO aBTOMATHYECKOE BKIIFOUCHHUE BUa B TuiaHe mociie 3aMeHbl [ICK HeoO0Xx01MMo yCTaHOBUTH 3HAYCHUE
cucremHuoi nepemennoir UCSFOL L OW pasnoe 1

Mcnonb30BAHUE ®YHKLUUK 3D ORBIT

3amyck pexxuma mnpocMorpa ycraHoBku Touku 3peHust AUOCAD 3D Orbit npoucxomur nocne menyka mno
kHornke 3D Orbit Ha cranmapTHOIN NMaHeNIn MHCTPYMEHTOB U MO3BOJISET MOJb30BATENI0 MPOCMOTPETh CO3aHHYIO
IPOCTPAHCTBEHHYIO MOJIEb C PA3IMYHBIX TOYEK 3peHHsA. B 3TOM pexume MOXKHO NPOCMAaTpHBATh KaK MOJIEIIH,
Npe/CTaBICHHBIC B KAPKACHOM BUJIE, TAKW M PacKpallleHHbIE C YAaJeHUEM HEBHIIUMBIX pedep.

IToce mepexoma B pexum 3D Orbit Ha sKkpaHe BOKPYr BBIOPAHHOTO H300pPAKCHUS TMOSBISAETCSA T.H.
KoopauHaTHbIH miap (arcball). Bece Buaumoe nose pa3ouTo syieMeHTaMHu KOOPAMHATHOTO IIapa Ha MIeCTh o0nacteit
W TpH TIEepPeXoje W3 OMHOM obmacth B Apyryro ¢opma Kypcopa m3MeHsiercs (deTwipe m300paxkenws). [lpu
nepeMelIeHUH Kypcopa ¢ HasKaToH JIEBOH KHOIIKOW MBIIIN P €ro M300pakeHHH:

Kpyzoeasn cmpenka — BpallleHHE KpydeHueM. Kypcop HaxoguTcsi BO BHEIIHEH IO OTHOLICHUIO K KOHTYpPY
KOOpJIMHATHOTO mapa obsactu. [lepemenieHne Kypcopa ¢ HaXaToi JICBOW KHONKOW MPUBOAUT K BPAIICHHIO
00BEKTOB BOKPYT OCH, KOTOPasi BEIXOAUT U3 IIEHTPA IIapa MepHeHANKYISIPHO IIOCKOCTH SKpaHa

cghepa ¢ 06yma nunuamMuU — Kypcop HAXOJHUTCS BO BHYTPEHHEH IO OTHOLIEHHIO K KOHTYPY KOOPAMHATHOTO
miapa obnactu. [Ipu nepeMerieHny Kypcopa NpOMCXOIHUT BpalleHue 00bEKTOB BOKPYT OCH, KOTOpasi MPOXOAHUT
gepe3 HeHTp [Iapa U JISKUT B IUIOCKOCTH, MapaJUIeIbHOHN INIOCKOCTH KpaHa, M HalpaBJeHa ePIeHINKYIIPHO
HaIlpaBJICHHUIO NIEPEMELCHUS Kypcopa

20pU3OHMANbHBIL IAAUNC - KypcOp HAXOAWTCS B TPAaBOW WIIM JIEBOW KPYroBOM OOJAacTH Ha KOHTYpe
KoopauHaTHOro mapa. [Ipu nmepemenieHnn Kypcopa MpOUCXOIUT BpalleHne 00BbEKTOB BOKPYT BEPTHKATBLHOMN
0CH, KOTOpast MPOXOUT Yepe3 HEHTP [Iapa M JICKUT B TUNIOCKOCTH, MAPAIUIEITEHON IIIOCKOCTH SKpaHa
6EPMUKAILHBLIL INIUNC — KYPCOP HAXOJUTCS B BEPXHEW WMIIM HW)KHEH 00JIacTH Ha KOHTYpE KOOPIUHATHOTO
mapa. [Ipm mepemenieHnu Kypcopa BpalleHHE OOBEKTOB IPOUCXOIUT BOKPYr TOPH3OHTaJbHOM ocH,
MIPOXOJIAIIEH Yepe3 IEHTP KOOPAWHATHOTO Iapa, U JISKUT B INTOCKOCTH MapalieIbHOM MII0CKOCTH dKpaHa.
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BCINOMOIATENIbHbIE CPEOCTBA PEXWMA 3D ORBIT.

Jnst obyeryeHusi OpPUCHTUPOBAHUS B TMPOCTPAHCTBE IOJIL30BATENbh MOXET HCIOJIb30BaTh OJHO W3 TpeX
BcriomorarenbHbelii  cpenctB AUtOCAD, BbI3BaTh KOTOpPBIE MOXKHO C TOMOIIBIO YCTAaHOBKU (Uakka y
COOTBETCTBYIOIIEH onmuu kKoMauael Visual AidS KOHTEKCTHOTO MEHIO:

Compass — Ha u300paKeHWH KOOPJMHATHOTO INapa TMOSIBISIOTCS TPU KPYroBbIE MITPUXOBHIC JIHMHUH,
COOTBETCTBYIOIIHE KOOPAUHATHBIM ocsaM X, Y, Z

Grid — BBIBOA Ha JKpaH CETKH, MOKa3bIBAMOIICH TEKyllee MojoxeHne miockoctd XY. BiiodeHue ceTku
SIBIISIETCS.  €JMHCTBEHHBIM CIIOCOOOM BH3YaJlbHOTO ONpENENeHHs TEKYIIero 3Ha4YeHUs YpPOBHSA, T.K.
KOOPJIMHATA Z CETKHM COOTBETCTBYET TEKYVIIIEMY 3HAYEHHWIO YPOBHSJL. [TapameTpbl CETKM HaCTpauBarOTCs
B auanoroBomM okue Drafting settings.

3D UCS icon — BbIBOJI Ha 3KpaH TpeXMEpHOU 1BeTHOM nukTorpamMmbl [ICK

NPEOCTABJIEHUE TPEXMEPHOI'O OB BEKTA C NMOMOLLBbIO KOHTEKCTHOIO MEHIO

B pexume 3D Orbit umerorcst omnmuuy, MOMOTarOIKME HACTPOUTH MPEACTaBJICHHE 00BEKTA, 3amycKaeMbie C
MOMOIIBI0 KOHTEKCTHOT'O MEHIO WITH MaHEeTd HHCTPYMEHTOB.

B sTOM ciyuae y monb30BaTeNsl UMeeTCsl Kak Obl BHCOKaMepa, KOTOpasi MO3BOJISICT U3MEHSATh HAPaBIICHHUE
BU3UPOBAHUS WM TOYKY BU3UPOBAHUS, CAMOMY CMEIAThCsl BMECTE C KaMepol U M3MEHATh (DOKYCHOE PaCCTOSHHE
00beKTHBA KaMmephl. [10b30BaTeh MOXKET MEPEKITFOUaThCS MEXIY PeKHUMAMU MapaIebHON U MEpCHeKTHBHOM
NPOEKIMK, OPTaHM30BBIBATH OTCEUCHHE IO TIyOHWHE, HCIIOJIb30BATH OIMLWH PACKPALIMBAHUS W HCIIOJIL30BATh
XapaKTePUCTUKU MaTepuaia NMOBEPXHOCTH Mojenu. Cleayromue ONiud MOTYT ObITh PEaM30BaHBI C MOMOIIBIO
KOHTEKCTHOTO MEHIO M/HIIH C TOMOIIBIO CIIEIHaIbHOM nmaHeau nucrpymentos 3D Orbit:

V/ naunopamuposanue — npousBogutcs no komanae PAN u3 xoHTekcTHOro MeHro. [Iponienypa BBITONHSAETCS
TOYHO TaK)KE KakK B PSKUME IMaHOPAMHUPOBAHUS B peallbHOM BpeMeHH. [Ipekparaercs aeicTBUe KOMaHIbI 1O
KOMaH/1e KOHTeKcTHOTO MeHro Orbit

V' 3ymmuposanue — npousBogurcs mo komanae ZOOM wu3 koHTekcTHOTO MeH0. Ilpoueaypa BbINONHsETCS
TOYHO TaKkXKe Kak B PEKUME 3yMHPOBaHHS B peallbHOM BpemeHHW. I[Ipekpaimmaercsi neiicTBUE KOMaHIbI 110
KoMane KoHTekctaoro Mexro Orbit

V' Mmacwmabuposéanue — TPOU3BOANUTCS C TOMOIBI0 pamkd mo komange MORE/ZOOM WINDOW w3
KOHTEKCTHOT'O MEHIO. BBIBECTH Ha DKpaH BCIO MOJIEIb, Pa3Mepbl KOTOPOH OMPECSIOTCS TPaHUI[aMU 00IacTH
BBIUCPUMBAHKS, MOXHO 10 KoMaH e KouTekctHoro Mmento MORE/ZOOM EXTENTS

\/ ¢pokycnoe paccmosanue (Camera distance) — mo3BosisieT W3MEHUTHh (POKYCHOE PacCTOSHHE OOBEKTHBA, T.C.
U3MEHHTh MacmTad W/WiM mapaMeTpbl NEePCHEKTHBHOTO MpeoOpa3oBaHusl u300pakeHus. l3MeHeHHe
dokycHoro paccrosiaus nmpousBoautcs mo komanae MORE/ADJUST DISTANCE. Ilepemernienue Kypcopa B
BHJIC TOPU3OHTAIBHOW YEPTHI C JBYMsSI CTpPEIKaMHM BBEPX C Ha)XaTOW KHOIKOH NPUBOJHUT K YBEIUYCHUIO
(hOKyCHOTO pacCTOSIHMS W YBEIWYCHHIO MacmTaba. llepememeHne Kypcopa BHHU3 € HaKaTOH KHOIKOU
MIPUBOJIUT K YMEHBIIEHUIO (JOKYCHOT'O PACCTOSHHUS U YMEHBIIICHHIO MacIiTada

V' mouKka eu3upoeanus — HACTPOUKA TOJOXKEHUS KaMepbl M TOYKH BH3HPOBAHHS BBITIOIHACTCS O KOMAaHJE
CAMERA 1o Bxona B pexxum 3D Orbit. [To ymorganuio cuuraercs, 4To TOUYKa BU3SHPOBAHUS pacIiojaraercs B
LEHTPE TEKYIIero BUaa

\/ HenpepuvléHOe epauieHue — TEPEMEIICHUE KaMephl 10 KPYry BOKPYT MOJENH OCYIIECTBISICTCS [0 KOMAaHJIE
koHTekcTHOro MeHro MORE/CONTINUOUS ORBIT. Tlpekpatienue neicTBHsS KOMaH/bI BBITIOJHIETCS T10
0001 3 komang kourekctaoro merro PAN, ZOOM, ORBIT

\/ nepcneKmugHoe npoeuuposanue — TO3BONSET CPOPMHUPOBATH HM300pakeHHe, B KOTOPOM JIMHUH,
napaiebHble HA MOJIENTH, CXOIATCS, T.€. MPOU3BECTH UMHTAIMIO TIyOHHBI. DOopMUpyeTCcsl MepCHeKTUBHBIN
BUA 1o Komanme kouTekctHoro MeHio PROJECTION/PERSPECTIVE. BospaiieHne B PeKdM
MapaIeIbHOTO MPOSKTUPOBAHUS, KOTJA JHHUHM MapayielbHble B MOJENH, OCTAlOTCS MNapallieIbHBIMA B
nu3zobpaxkenuu, ocyectsisiercs mo komauae PROJECTION/PARALLEL.

\/ naockocmu omceuenus — no xomanae MORE/ADJUST CLIPPING PLANES MOXHO ¢ MOMOIIBIO
OJTHOMMEHHOT'0 TUaJOrOBOTO OKHA 3a/aTh IJIOCKOCTH, OTCEKAIOUIME OT BHJA MEPEIHIOI M 3aJHIOI0 YacTH, B
pe3ybpTaTe 4ero 9acTu 00beKTa Tepel] MepeIHel CeKyIel MI0CKOCTRIO U 33 3aIHECH CeKyIIel MIOCKOCThIO, He
orobpaxarotcsa. Cekyias IIOCKOCTh BCEraa mapayjiesibHa MIOCKOCTH MPOCIMpoBaHus (dKkpaHa). YTpaBieHHe
KaXIO0M W3 CEKyIIMX IUIOCKOCTeH wmmm obemMmu cpasy ocymectBimsiercs mo komaume MORE/FRONT
CLIPPING ON u/umu MORE/BACK CLIPPING ON
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NEPCMNEKTUBHbLIE U ANUHAMWYECKUE BUAObI

Pabota B pexuMme MEPCIEKTUBHOW MNPOEKIMU IO3BOJISIET NPEIACTaBUTh pa3padarbiBacMble B AULOCAD
MOJICIH B MaKCUMAaJIbHO €CTECTBEHHOM BHJE, 0€3 KaKuX-TH00 MCKaxeHHui (opMbl 00bekTOB. B mapamienbHOU
MIPOEKIINH JTMHIH, TTapaJuIeIbHbIE B MOJIEITH, OCTAIOTCA MapaJuIeIbHBIMHU B H300PayKESHHH.

Pexxum mepcnekTUBHOW MPOEKIMK OOBIYHO BKJIFOYAETCS Iepel] MOTyYeHHEeM TOHHPOBAHHBIX H300pa)KeHUH,
0COOCHHO ISl TeX MOjeJield, KOTOPhle MUMEIOT JIOCTATOYHO OOJIBINYI0 YIJIOBYIO NMPOTSHKEHHOCTh OTHOCHTEIBHO
BEIOpaHHO# TOuYkM 3peHus. Hambounbiee pacnpocTpaHeHUEe MEPCHEKTHUBHBIE BUIBI MOJYYHIN B apXUTEKTYPHOM
MIPOEKTUPOBAHUH

[lepcriekTHBHBIN BHJ 00ECTIEUHBAET:

peaTMCTHYHOE TIPECTABIIEHHE MOJEIH C YIE€TOM TIyOUHBI TIEPCIEKTHBBI

3aJiaHKe JF0O0r0 HaMpaBICHUs IPOCIMPOBAHMS C JIFOOOH TOUKOW BU3UPOBAHUS, B T.4. U U3HYTPHU MOJICIH

MOJIyYeHUE KPYIHBIX IJIAHOB MM OOIIUX MAHOPAMHBIX MPH UCTIOIh30BAaHUH UHCTPYMEHTA KKaMepa» U TOYKH

BHU3MPOBAHUS

dopMHUpoBaHHE MEPCICKTUBHBIX BHUJIOB MPOM3BOJUTCS IPH BBIOJHCHUH KOMAaHIbI KOHTEKCTHOTO MEHIO
Projection/Per spective, BosBpaleHre B PEKUAM MMApaLIENBFHOTO IPOEIUPOBAHUS BBHIMOIHASTCA II0 KOMaHJIE
KOHTEKCTHOTo MeHto Projection/Parallel

PeanpHOe mepcriekTuBHOE H300pakeHWE i1 HAOMIOACHHWS MOJENW MO JIOOBIM YIJIOM M C JII0OOTO
paccrosaus mosrydaercs B AUtOCAD ¢ moMomibio CrieruaibHOTO HHCTPYMEHTA — «IHHAMHYECKOTO BUIAY.

Jlmst co3maHmst MEPCIEKTHBHOTO BHa Heobxoammo BeIONMHATE kKoManmy VIEW/3D DYNAMIC VIEW.
Komanpna mpenHa3sHadeHa AJs MONYYEHUS TPEXMEPHBIX JMHAMUYECKUX, MMEPCIIEKTUBHBIX U aKCOHOMETPHYECKUX
(mapasensHBIX) BHAOB. 110 2TOM KOMaHIEe MOYKHO Takyke 3yMMHpPOBATh, MAHOPAMHPOBATH M BPAIaTh BHIHI,
YAAJIATh C dKpaHa OOBEKTHI PACIIONOKEHHBIE TIepe]] CEKyIIel IMIOCKOCThIO MM 10331y Hee, yNalsITbh CKPBITHIE
JIMHWUU TIPU JUHAMHUYECKOM MTPOCMOTPE 0OBEKTOB.

Komanpma neiicTByeT mo MpWHIUITY KaMmephl, HANpPaBIEHHOH B CTOpOHY menw. JIuHUS Mexmy xamepoill u
IEJIbIO HA3hIBACTCA JMHU €l B3TASIIA , WM HANDABJAEHNE B3TASIA

ITocrie BBIMOSHEHHUsST KOMaHIbI HEOOXOAUMO B OTBET Ha 3ampoc Select objects BriOparh J0ObIM H3BECTHBIM
Ccroco00M OOBEKTHI, KOTOPhIC IODKHBI OBITh BKJIIOYEHBI B MEpCHeKTUBHBIN Bui. I[locime BbIOOpa OOBEKTOB
MOSIBJISIETCS 3aIIpOC, COoIep KA ciuenyronue ommun koManasl DVIEW:

@ Camera — 3amaroTcs yIibl, XapaKTEPU3YIOIIHE HAMpaBieHHE TJaBHOTO jyda. OOecrmedrBaeTCst yrou
MOBOPOTa KaMepPbl OTHOCHUTEJILHO M. 3HAUEHHE yIjla MOXHO BBOJHWTH B KOMAHIHYIO CTPOKY, WIH
3a/1aBaTh IMyTeM JBMKCHUS Kypcopa MBI, ViMeeT qBe moaomnum:

§ Enter angle from XY plane - usmenenue yria ot miockoctd XY. IIpu ABMKEHHH Kypcopa MbIIIN
BBEpX WIM BHU3 OylIeT HW3MEHAThCA YyroJ B HamNpaBlIeHHMd OCU Z, TpU JBWKEHHH Kypcopa
TOPHU30HTAIBHO - Ocu Z

§ Toggleanglefrom - orpaHuuMBacT ABIKCHUE KypCOpa H3MEHEHHEM TOJBKO yIila OTHOCHTEIHLHO OCH
X B miockoctu XY. T.o. 3amaeTcs BpaleHue MOICTH Ha OJHOM BBICOTE

@ Target — oOecrieurBaeT BpalieHUE IIEU OTHOCUTEIBHO HEMOJBIKHOW KaMepbl. MMeer momomiuu
aHanornyseie ompu Camera

@ Distance — ycraHaBIMBaeT pPacCTOSHHE OT KaMephbl 10 IEIH, BKIIOYACT PEKUM IMEepCIeKTHBbL. [Ipu
BKIIFOYCHUHM JTOW OIIMU B BEPXHEH 4YacTW 3KpaHa s 3aJaHus PACCTOSHHUS OT KaMmephl JO Leln
MOSIBJISIETCS  JIMHEWHBIN perynsarop, a mnumkrorpamma I[ICK 3aMeHseTcs Ha WHKTOTpaMMYy peXnMa
NepCreKTUBLL. ViMeeT nBe moaomuu:

§ Target distance - qis 3agaHus pacCTOSHUS B €IMHUIAX YEPTEKa OT KaMepsl 0 MEIN B KOMaHIHON
CTpOKe

§ New camera —3aiaHnue HOBOTO PACIIOIOKEHHSI KaMEphI

@ Points — 3ajaHre TOYKH PACIIONIOXKEHHUsT KaMmepbl U Ieau. [Ipu BHIOOpE TOUYCK PACIOJIOKEHHS IETH |
KaMepbl HEOOXOMMO TMOJIb30BaThCsl 0OBEKTHBIMY MPUBSI3KAMU M KOOPIUHATHBIME (priibTpaMu. Mmeer nBe
OTIIINH:

§ Enter target points — BBeneHne KOOPAMHAT TOYKH PACIONOKEHHs Lenu. [Ipu mepeMenieHul TOYKu
uenu AUtOCAD npoBOAUT «PE3MHOBYIO HHUTH», MO3BOJIIOIIYIO OTCIIEKHBATh IEPEMEIICHHE TOUYKH
LeTH

§ Enter camera point — BBeJeHHE KOOPIHHAT PACIIOIONKEHUsT Kamepbl. [Ipu mepemenieHn: Kamephbl
«PE3MHOBAas HUTH» COCAUHSET TOYKH IIeIM W Kamephbl, YTO TMO3BOJSET OICHUTh WX B3aMMHOC
pacrosioxenne
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s BHIOOpA TMO3UIUKM KaMepbl PEKOMEHAYeTCs A0 BhIoJHeHHsT koMauabsl DVIEW  BeimonHUTE KOMaHy
Format/POINT STYLE wu 3axath ctiib oToOpaskeHust Touek Ha geptexe. C momoinsio komanasl ELEV 3anats
IIPUEMIIEMBIN YPOBEHb.

JLsist oTipesiesieHust TIOJIOKEHUsI KaMephl CIIEAYET TM0JIb30BaThesl 00BeKTHOM mpuBsizkoit Node (V3en)

@ Pan—sepcust OMINH TAHOPAMUPOBAHUS JIJIsI TPEXMEPHBIX U300paKeHHIMA
J Zoom - BepcHs OMNIMK 3YMHPOBAaHUS JJIsi TPEXMEPHBIX H300pakeHHH. 3yMHPOBaHHE TPOHU3BOIMTCS C

MOMOIIIBIO JIMHEHHOTO peryistopa. Mmeer mogonuuu:

§ npu BKIOYEHHOM pexume mnepcrekTuBbl Ha 3ampoc AUOCAD Adjust lenslength moxso ykasath
(doxycHoe paccTosiHre oObekTHBa (d4eM MeHbIe (OKYCHOE PacCTOSHHE, TeM MEHbIe MacmTad u
6osbI1Ie 0630D)

§ eciam pexHM NEpCIeKTHBBI He BKIoYeH, TO Ha 3ampoc AUtOCAD Adjust zoom scale factor mosxHO
BBECTH TpeOyeMbIii MaciiTad n300pakeHUs

@ TWist — mo3BonsieT MNPOU3BOMUTH BpalllcHWE MOJCIH BOKPYr TJABHOTO Jiyda BH3HPOBaHHS, T.C.
MPOU3BOJNUTCA Kak Obl BpallleHUE KaMephl BOKPYI OCH OOBCKTHBA. BBINONHATH 3Ty ONEpaIMi0 H
KOHTPOJIMPOBATH YTOJI BPAILICHUS TIOMOTAET «PE3HMHOBAsI HUThH» OT IICHTPa BHUJIA

@ Clip —3amaer MIOCKOCTH, OTCEKAOMIME OT BHIA MEPEIHIOI WITH 33 HIO0 YacTh. B 3TOM ciiyyae 0OBEKTHI

HaXOJSIIUecs] Tiepe]] TepeqHell CeKylleld IUIOCKOCTRI0 WM TM03aJH 3aJHEel CeKyIed IUIOCKOCTH, He

otoOpaxaroTca. Cekylue IMI0CKOCTH BCerla MEePIeHIUKYISPHBI TJIIABHOMY Jy4y BH3HPOBAHHUS, MMOITOMY

U UX 3a1aHusl TpedyeTcs yKazaTh TOJIBKO PacCTOSHUE OT TOYKH nend. Mimeer Tpu mogonmmu:

§ Off —oTkiroueHue Bcex paHee 3aaHHBIX CEKYIIUX MIOCKOCTEH

§ Back — ycraHoBKa 3ajHeil ceKyIei IoCKOCTH. DTa MOIOMIIHS UMEET TPH MO IOTIIIHS:

ON — BrJIFOUCHHE 3a]IHEH CEKYIICH MII0CKOCTH
OFF — oTkitoueHme 3aHEH CEKyIIeH MI0CKOCTH
Distance from target —3ananue paccTosiHUS 3aHEH CEeKyIIeH MIOCKOCTH OT IeTH
§ Front - ycranoBka mepeaHeit CeKkyIei MmIOCKOCTH. DTa IMOOIIINS UMEET EIIle IBE IOIOTIINH:
Eye —3ajaeT cekyIiyro IoCKOCTh B TOUKE YCTAHOBKH KaMephI
Distance from target — mo3BosisieT 3a1aTh CEKYIYIO MIOCKOCTh HA OTPEICICHHOM PACCTOSIHUU OT
Henu

@ Hide — mns Oosiee HArASAHOTO MPEACTABICHHMS MOJCIH W TOBBIINICHUAS HH()OPMATHBHOCTH MPOCSKIIHIA
yOupaeT HEBUIMMBIC JIMHHH, 4YTO IIO3BOJSCT IOJAY4YUTh Oojiee peanbHoe wu3o0pakenue. Ilocie

WCTIOJIB30BAHMS OIIWU TIPOWCXOIUT pereHepanvs pucyHka. Omius, B OCHOBHOM, TpPUMEHSETCS IS

KOHTPOJIS IPABMIIBHOCTH PE3YyJIBTAaTOB pabOTHl OCTANBHBIX omimii komau sl DVIEW.

@ Off — oTkTIOUeHKE pexXKUMa MEPCIIEKTHBbI U BO3BPAT HA SKpaH MapayuiebHOro Buaa. O0ecrnednBaeT BbIXO/

u3 DVIEW B pexxum 00BIYHOTO TPOCMOTpPA
Undo — oTtMeHa Bcex n3MeHeHHH, BHECEHHBIX MPEIIIECTBYOMmER komar o DVIEW
Exit — 3aBepiienne komannsl DVIEW

QQ
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NOCTPOEHUE MPOCTPAHCTBEHHbLIX MOOENEN

[TpocTpaHcTBEHHBIE MOJENH MPUHSTO MOAPA3IETATh HA. KapKacHbIe, oBepXxHOCTHBIE U Tena. B AutoCAD
NPUMEHSIIOTCS. TPU THIAa TPEXMEPHBIX MOJENeil: KapKacHble, IOBEPXHOCTHBIE U TBEpAOTeNbHbIE. Kakaplil THIl
MoJenel o0nagaer JOCTOMHCTBAMU M HEIOCTaTKaMH, a TaKXKe CBOCHM TEXHOJOIMEH CO3JaHus M PeNaKTHUPOBAHUS.
[TosTOMy HE peKOMEHIyeTCsl CMEIIMBATh HECKOJIBKO THIIOB MOJICNICH B OTHOM PUCYHKE.

MopnenupoBaHrue € TIOMOIIBIO TOBEPXHOCTEH — Oojiee CIOXKHBIA MPOIECC, YeM IMOCTPOCHHE KapKaCHBIX
MOJENeH, T.K. IPUXOANUTCS CO3/1aBaTh HE TOJIBKO pedpa TPEXMEPHOIro 00bEKTa, HO M €r0 IpaHH.

TeepaoTenbHblii 00beKT (TENO) mpeacTaBisieT co00i H300pakeHHEe 00BEKTa, XpaHsiiee UHOOPMAIHIO O
CBOMX OOBEeMHBIX cBoiicTBax. Tema Hambojiee MOJHO M3 BCEX THUIOB TPEXMEPHBIX MOAENeH O0TOOpa)karoT
MOJIeTUpyeMble OOBEKTHI, T.K. HanboJiee MOJHO OTPaKaroT (HU3NYECKHE CBOIMCTBAa MOJICTHPYEMBIX OOBEKTOB:
Macca, LEHTP THKECTH U Ap. MoJenupoBaHue ¢ IOMOIIbIO Tel 00ECIIeYNBACT CaMblii MPOCTON B MCHOJIb30BAHUH
BHJ, TPEXMEPHOTO MOJIEIUPOBAHHS.

B AutoCAD wuMeroTcs BO3MOYKHOCTH, XOTS W OrpaHHYEHHBIC, MMPEOOpPa30BaHUS TEJI B IOBEPXHOCTH H
MOBEpXHOCTe B KapkacHble Tena. OOpaTHoe mpeoOpazoBaHHME KapKacHBIX MoJIENIeH B TOBEPXHOCTH H
MOBEPXHOCTEH B Tea roka 4to B AULOCAD He 10myCTHMBI.

POPMUPOBAHUE KAPKACHbIX MOLENEN

KaprKacHadg MoJeJp -9T0 CKEIETHOE OMKMCAHHE TPEXMEPHOTO OObekTa (MHOTAA TaKkue MOJCTH
Ha3BIBAIOT CETEBBIMHU). MOJIENb HE UMEET TPaHEH U COCTOUT M3 TOYEK, OTPE3KOB M KPUBBIX, OMUCHIBAIONINX pebpa

00bekTa. OCHOBHBIM HEIOCTATKOM HCIIOJIB30BAHUS KapKacHBIX MOJENCH SBISETCS TO, YTO CO3JaHHE KaKIOTO
00BEKTa, COCTABISIOMIEIO TaKyl0 MOJAENb, NOHKHO MPOHMCXOAUTH HE3aBHCUMO OT APYTHX , YTO 3aHHUMaeT OYCHb
MHOTO BPEMEHH.
AutoCAD mnpenocraBisieT BO3MOXKHOCTH CO37aBaTh KapKacHble MOJENU MyTeM pa3MEIleHHs IUIOCKUX
00BEKTOB B JIFOOOM MECTE TPEXMEPHOTO IIPOCTPAHCTBA OJHUM K3 CIECIYIONIIX CITIOCOOOB!
V/ 3aJaHueM TOYeK C TPEXMEPHBIMU KOOPAMHATAMH MIPH NOCTPOCHUH MOJIEIN
\V/ 3aJaHueM IUIOCKOCTH ITOCTPOEHUH ISl OTPUCOBKHU IByMEpHOT0 00beKkTa ImyTeM ycranoBku [ICK
V/ TepeMelleHHeM U 3alaHieM POCTPaHCTBEHHON OPHEHTALUH CO3IaHHOTO paHee MJIOCKOTo 00beKTa
Tpexmepnas mouxa imeert 3anaercs no komanage DRAW/POINT (Pucyii/Touka)u uMeeT TPy KOOPIUHATHI
B COOTBETCTBHHU CTPEMS OCAMH. TOPU30HTANIbHAs OCh X, BEPTHKaJbHAs Ocb Y M HOpMalibHas K miiockoctu XY och
Z.

Jist monmy4yeHns: MPOEKLUMHM TOYKH HA IUIOCKOCTH MPOSKIHMK He0OXOAUMO OIHY M3 KOOPAWHAT HPUPABHATH K
Hymo. Hanmpumep, 1uist moay4eHus] MPOeKIMK TOYKK Ha TUIOCKOCTh XY HEe0OX0AMMO KOOpAMHATY Z TIPUPABHSITH K
HYJIIO.

Tpexmepuwrit_ompesok co3naercs no komanae DRAW/LINE (Pucyii/Otpe3ok). [lis 3agaHus Takoro
OTpe3Ka He0OXOJMMO BBECTH TPEXMEpHbBIE KOOPAWHATH 000MX KOHIIOB OTpPE3Ka.

Tpexmepnasn nOaUAUHUA CO3ACTCI IO KOMaH/E:

DRAW/3DPOLY - anst MOJHIHHAHN, COCTOSIIECH TONBKO M3 MPSIMOJIMHEHHBIX CETMEHTOB

DRAW/3D POLYLYNE - mis co3maHuss 3aMKHYTOTO KOHTYpa, BKIIFOYAIONIETO HEMPSMOJIMHEHHbIE

CETMEHTHI.

Co3nanne M peJakTUPOBAaHHE TPEXMEPHBIX MOJMIMHAN HUYEM HE OTINYACTCS OT ACHCTBHUII C TBYMEPHBIMU
noauIHUAME. OCOOEHHOCTD 3aKII0YaeTCs B TOM, YTO €CJIH PEAAKTUPOBAHHE IIPOUCXOAUT C IOMOIIBIO OTIINU:

MODIFY/POLYLINE/PEDIT/SPLINE CURVE, T0 monyd4eHHBIC NpH CrJIQ)KUBAHUH KPHBBIC SBILSIFOTCS
TpEeXMEpPHBIMH. TOYHOCTh TOCTPOCHHOTO 10 KOHTPOJBHHBIM TOYKAM CrIaXHBAIOUIEro B-cruraiiHa, Kak W s
JIIBYMEPHBIX CIUIAiHOB, ompenensercs cuctemMHod nepemenHod SPLINEGES, ognako mis anmpokcumaruu
UCTIONIB3YETCSl TOJBKO OJMH JIMHEHHBIM cermMeHT. J[yroBas anmpokcumamnwus, HoJydaeMmas TyTeM 3alaHus
OTpHIATENhHOHN BeNMnIrHEI cucTeMHoN niepeMeHHoi SPLINEGES neBo3MoxHa

EDIT VERTEX, To K HW3BECTHbIM omepaiusM penaktupoBanus noGamisercs eme ase. TANGENT m
WIDTH

POPMUPOBAHUE NPOCTPAHCTBEHHbLIX TPAHEN

MeTo/bl MOBEPXHOCTHOT'O MOJICIMPOBAHUS MO3BOJISIFOT CO3/1aBaTh BIIOJNIHE PEATHCTHYECKUE H300pasKeHHS
00BEKTOB CNOXHOH (opmbl. [loBepxHOCTHBIE MOAEIM 007a7ar0T OOJBIIMM NPEUMYLIECTBOM B CPaBHEHUH C
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KapKacHbIMH, KOTOpPOE€ 3aKI04aeTcs B TOM, YTO TaKHE€ MOJEIH MOTYT 3aKphIBaTh OOBEKTHI Mo3amu cebs u
0TOpackIBaTh TEHb.

AutoCAD co3maeT TpexMeEpHbBIC MOBEPXHOCTH HAa OCHOBE MHOTOYTOJIBHBIX ceTei. [IpuHImMIOM co3naHus
HOBEPXHOCTHOW MOJICNH SBJISETCS TO, YTO KPUBU3HA JIF000I MOBEPXHOCTH MOJTydaeTcs MyTeM arpOKCUMHUPOBAHUS
CO3/1aBacMO# CeThI0 HJIM HAaOOpOM IUIOCKHMX TpaHed, pacroJOKEHHBIX MOJ Pa3IMuHbIMU yriamu. Takas ceTb
3ajaercs HabopoMm Bep i U H (Y3/10B) — TOuKaMH, rae pedpa rpaHeil mepecekaroTcsl.

[IpencraBnenne KpUBOJMHEHHBIX IMOBEPXHOCTEH W3 IUIOCKMX TpaHed MPOU3BOIUTCA IyTEM HX
aNmpOKCUMAINH, TI0O3TOMY TIOBEPXHOCTH, MOJTyYSHHBIE N3 TUIOCKUX YYaCTKOB IOJTyYHIN Ha3BaHUe ceTu. CeTb —3To
MOJIEJIb TIOBEPXHOCTH O0BEKTa, COCTOSMIAs U3 IUIOCKHX TpaHel, YMCI0 KOTOphIX 3amaercs marpuueir MXN (M —
guciao ctpok, N - gucio cronbuos). CiaenoBarenbHO AUCKpeTHOE 3HaueHne M u N ompenenstor psa u cronberr
Ka)KI0# BEpIINHEI.

B AutoCAD mpenycMOTPEHO HECKOJIBKO CIIOCOOOB CO3MaHMS MHOTOYTOJIbHBIX ceTeil. C MOMOIIBIO BEPIIUH
MOYKHO CTPOUTB IIOCKHE TIOBEPXHOCTHU M alllIPOKCUMUPOBATh KPUBOJIMHEWHBIE, IPHYEM TOYHOCTD arpOKCUMALTH
YIpaBIseTCs MyTeM 3aJaHusl TJIOTHOCTH CETH.

K HemocraTkamMu MOBEPXHOCTHBIX MOJeJeld MOXHO OTHECTH TO, YTO M3 TaKUX MOJeled HEBO3MOXKHO
NOJYYUTh CBEJCHHS O (U3MUCCKUX CBOWCTBaxX OOBEKTa, TAKHX Kak Macca, IEeHTp TshkecTH W Ap. [losTomy
MOJICTIUPOBAaHNE pPEANbHBIX OOBEKTOB C TMOMOIIBIO CETEH NPHMEHSeTcs B CilydasX, KOrja KOHCTPYKTOpY He
0COOEHHO BayKHO M3Y4aTh BIUSHHUE PU3NUECKUX CBOMCTB MaTepHaia U3 KOTOPOTO BBHIIIOJIHEH OOBEKT.

[Tpy co3maHuM dIIEMEHTApPHBIX MOBEPXHOCTEH MCIONB3yeTCs IUIaBaloInas MaHelb WHCTpyMeHToB Surface
(IToBepxHOCTH), KOTOpas. COACPKUT 16 KHOMOK, MO3BOJAIONIMX MOCTPOUTH IOBEPXHOCTU psijia CTaHIAPTHBIX
TeOMETPUYECKUX TEI.

Jiist co3ganusi MoJiesiell TUTIOBOTO TeJla YacTO UCIOJIB3YIOTCS IByMEPHbIE OOBEKTHI CO3/1aHHbIE C MOMOIIBIO
muagorosoro okaa 3D Object, kotopoe Bbi3siBacTes u3 magarorero meato DRAW/SURFACE/3D SURFACE
(PucoBanue/IloBepxHocTi/3M MOBEPXHOCTH).

AHanornyHbIe JCHCTBUS MOYKHO IIPOU3BECTH C ITOMOIIBI0O KoMaHa MeHio DRAW

DRAW/SOL IDS nmytem npuganusi JByMEpHO# (PUrype BHICOTHI
DRAW/REGION nyrem npeoOpa3oBaHus 001aCTH B TOBEPXHOCTH ITPHU BbIOIHeHNH KoMaH s HIDE
DRAW/3DFACE nytem co3/aHust TOBEPXHOCTH M3 TUIOCKUX TPAHEH C HECKOJIBKUMHU pPeOpamH.

Oco6eHHOoCTH PabOTHI C MPOCTPAHCTBEHHBIMHU TPAHSMHU:

NPOCTPAHCTBEHHBIE TPaHW HHUKOI/Ia HE 3aKpalldBalOT, MOTOMY OHHM OTOOpaXKaloTcsd KakK MPOBOJIOYHBIE
KapKachbl

NPOCTPAHCTBEHHBIE IPAHU HENb3S BHIIABINBATH

€CITM BCE YTJIbl MPOCTPAHCTBEHHOW I'paHHM JIe)KaT B OJHON INIOCKOCTH, TO 3Ta IPaHb CTAHOBUTCS HEMPO3payHOI
s komaunsl HIDE

CO3OAHUE TPEXMEPHbIX MlPAHEN NO KOMAHAE 3DFACE

MHoroyroipHass TPOCTPAHCTBEHHAs TpPaHb CO3/aeTCs aHAIOTHYHO JABYMEpHOH ¢urype mo KomanIie
DRAW/SURFACES 3DFACE.

[To sTO¥ KOMaHzE co3laeTcsi MOBEPXHOCTh U3 IIOCKUX TpaHEed ¢ TpeMsl WM YeTBIPbMs pedpamu, mpudeM
Ka)XJ1asl TPaHb MOKET UMETh COOCTBEHHYIO OPHEHTALUIO. | paHi MOXHO CTBIKOBATH, & pa3Aessiollie IPaHu JINHUH
MOJKHO JIelaTh HEBHUAVMBIMH, CO3[aBasi TakuM OOpa3oM TpaHEHHBIE MOBEPXHOCTH ¢ 3((PEeKToOM CIUTOImHON’
MOBEPXHOCTH.

3anmaBasi pa3nuYHbIE KOOPAMHATHI MO OCH Z YTIOBBIX TOYEK I'PAaHW, MOXKHO CO3/1aBaTh HEIUIOCKHE T'PaHHU.
KoMOunHpys Takue rpaHd MOKHO MOJAEITHUPOBATH CJIOXKHBIE IPOCTPAHCTBEHHBIE OO BEKTHI.

AJITOPHUTM TIOCTPOCHUS TPEXMEPHOU T'paHH:

1. lenknyts no kHonke 3DFACE Ha nanenu nunctpymentos Surfaces

2. TlocnemoBaTelIbHO BBECTH KOOPJMHATHI BEpIIMH TpaHd. KOOpIWHATHI TOYEK JOJKHBI BBOJHUTCS TOJBKO IO
YaCOBOM HJIM IPOTHUB YaCOBOW CTPEIKU

3. Jlns co3maHus TpeXCTOPOHHEW I'paHM HEOOXOAMMO B OTBET Ha 3alpoC YETBEPTOM TOUKM JBaKABI Ha)KaTbh
knasumry ENTER

4. Jlns co3gaHus YETHIPEXCTOPOHHEW I'paH| MOcie BBOJA KOOPAMHAT YETBEPTOH TOUKH Ha MOCIEAYIOMNH 3a1poc
0 BBOJIC TPEThEel TOUKH HeoOXxoanMo HakaTh kinapuiry ENTER

5. Jlnsa co3zmaHus MHOTOTPaHHOHM MOJENM HEOOXOAMMO IOCIIEAOBATEIbHO BBOAWTH KOOPAMHATHL TpPETbed U
YeTBEPTOH TOYKH. B 3TOM cimyuae pebpo TpaHH 00pa3oBaHHOE IOCIEIHEH IMapoil TpeTheld W UYeTBEPTOM
TOYKaMH CTAHOBHUTCS MEPBBIM peOpPOM HOBOW IpaHu
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OnbBITHBIE TOJNB30BATENM TPH TOCTPOCHUH CIOXKHBIX TPEXMEPHBIX MHOTOIPAaHHBIX —IOBEPXHOCTEH
MOJITOTABJIMBAIOT HECKOJIFKO JBYMEPHBIX OOBEKTOB, OMUCHIBAIONINX HECKOJBKO WM JaKe€ BCE TPaHU. 3aTeM, C
MOMOIIbI0 OOBEKTHOM MPHUBA3KH MO KOHEYHBIM TOYKaM, CIEAYeT BBHIOMPATh TOYKH TPEXMEPHOH MHOTOTPaHHOM
MTOBEPXHOCTH.

Ecnu cocennue rpaHu npuHAIIeKAT OJAHOW IUIOCKOCTH, TO PEOpO MEXIY HUMHU MOKET OBITH H3JIUIIHUM,
MO3TOMY:

V/ mo0oW Kpail NMPOCTPAaHCTBEHHOM TpaHM MOXHO CIelaTh HEBUAMMBIM, €CIM IepBas TOYKa 3TOro pedpa
BBOAMIACK ¢ ipusHakoM |nvisible (Hesumumetii). Ecin Bce kpast rpanu OyAyT HEBUAUMBIMH, TO TaKas TPaHb HE
OyzeT BuAHA B KapKacHBIX MOJENSX, HO CMOXKET CKpBIBaTh HAaXOJIIMecs 3a Hel OOBEKTHl B UepTexax C
yIAIEHHBIMH CKPBITBIMU JIMHUSIMA. HO ecii mpoBecTH TOHUPOBAHUE TAKON MPU3PAYHON TpaHd, TO OHA CTAHET
BUIUMOU

\/ caMblif IPOCTOM CHOCOO YHpaBIICHUS BUIUMOCTBIO pedep IMOCie CO3MaHus MOJETH — MPUMEHECHUE KOMAaH]IbI
DRAW/ SURFACES/EDGE. [na co3nganusi HEBUIAMMOW TpaHH MOXHO IIENKHYTh Mo kHomke EDGE u
MOCNIEI0BATENbHO yKa3aTh pedpa, KOTOphIe JOJDKHBI OBITh HEBHIWMBIMH. BTOpas ommust 3TOM KOMaHBI
DISPLAY mo3BossieT craenath HEBHIMMbIC peOpa BHAMMBIME (OTOOPaKAIOTCS MITPUXOBBIMH JIMHHSIMH) U
3aTeM BBIOpAaB COOTBETCTBYIONIMII oTBeT Ha 3ampoc AULOCAD yka3aTh HECKOJNBKO WM Bce pedpa, KOTOpbIS
JIOJDKHBI CTAaTh BUIUMBIMH

\/ eCIi UMEIOTCS MOJHOCThIO COPMHUPOBAHHBIE TPEXMEPHBIE TPaHU, TO YHPABIATh UX BUAMMOCTBIO MOXKHO C
momoIneio auajgorosoro okua Modify 3D Face, oTkpbiBaeMoro ¢ IOMOIIBIO IIETYKa 0 KHOIKe Properties na
nanenu uacrpymenro Object Properties

PenaktupoBaHre HEBUJIMMBIX TpaHEed MOXKHO TMPOU3BOJUTH C TIOMOIIBID CHCTEMHON TepeMEeHHOU
SPLFRAME, 3anaBas eii He HyneBoe 3HaueHue, Hanpumep 1. B aToMm ciydae Bce rpaHU-TIpU3pakd U HEBUANMBIC
Kpasi CTaHyT BUJUMBIMH, ¥ FIX MOKHO OyZIeT pedakTupoBarth. [IpicBoeHe 3TOM CHCTEMHOM TIepeMEHHOMN 3HAaYeHUS
0 BepHeT peOpa B HCXOJHOE COCTOSIHUE.

C nmomompio komauas DRAW/3DFACE co3aaroTcs moBEepXHOCTH, KOTOPBIM HEJIb3sl TIPHIATh BBICOTY U U3
HUX HE MOryT ObITh mosydensl. OmHako ¢ momomipio komauasl MODIFY/SOLIDS EDITING/EXTRUDE
FACES u3 TpexMepHOii MHOTOTPAaHHOM MOBEPXHOCTH MOYKHO CO3aTh TPEXMEPHOE TEJO.

CO30AHUE TPEXMEPHbIX TPAHEN MO KOMAHLE PFACE

JaHHas KOMaHJa OpHEHTHPOBaHAa Ha aBTOMATH3MPOBAaHHOE IIOCTPOCHHE IIOBEPXHOCTEH, HampuMep ¢
MOMOIIBIO IporpaMM Ha si3bike AULOL|SP. Hanbonee yacto komana UCHONIB3yETCsl AJsl HOCTPOCHUS TPEXMEPHOU
MHOTOYTOJIBHOW CETH TPOU3BOJNILHOW TOMOJOTMM OOMIEr0 BUJAA, KOTOpas MOXKET TPEICTaBIsATh COOOU
COBOKYITHOCTh HECKOJIbKHX HECBSI3aHHBIX OOBEKTOB. IIpOM3BONBHYIO CETh MOXKHO CO3[aBaTh, 3a/JaBas KaKIYIO
BEPLIMHY W 3aT€M KaKAYIO 'PaHb CETH.

[IpenmyiiecTBa NCIONB30BaHNUS KOMAHIbL.

MHOT'OI'PaHHas! IOBEPXHOCTh MOXKET CO31aBaThCs U3 TPaHeil ¢ M0O0BIM KOJIMYECTBOM pedep

BCS CETh PacCMaTpHBAETCS KaK OJMH OOBEKT

CTBIKH TPaHel He TOKa3bIBAIOTCSI, TIO3TOMY HE BO3HUKACT MPOOJIEM ¢ BUIMMOCTHIO/HEBHIMMOCTBIO pedep
MHOTOYTOJIbHBIE CETH MOTYT OBITh PacuJICHEHBI Ha TPEXMEPHbIE TPaHH

IpU PACIIOJIOKEHUH MHOT'OYTOJBHON CEeTH B HECKOJBKHX IUIOCKOCTAX KaKIOH M3 IJIOCKOCTEH MOTYT OBITH
NPUCBOEHBI COOCTBEHHBIN CIIOM M COOCTBEHHBIH IBET, UTO 00JIeryaeT Mpoecc TOHUPOBAHHUS

ITo xomanne PFACE MOXHO CTpOMTH MOBEPXHOCTU B BHAE CETH C NPOU3BOJIHON TOIMOJIOTHEH, KOTOpPbIE
ynoOHee BCEro peJakTHpOBaTh C MOMOIIBIO py4ek. ['paHM MPOM3BOJBHBIX CETed MOXHO pacrnojaratb B ClO€,
OTIMYHOM OT CJIOSI OCHOBHOT'O IIPUMHUTHBA.

ANTOPHUTM MOCTPOEHHS IOBEPXHOCTH:
Beectu B komaHaHy0 cTpoky komanny PFACE
B otser Ha 3anpoc Vertex 1 (Bepwiuna 1) cnemyer BBECTH KOOPAWHATHI IEPBO BEPILHHBI
B otBer Ha 3anpoc Vertex 2 (Bepwuna 2) ciemyer BBECTH KOOPAUHATHI IIEPBOM BEPILIHHBI
B oTBer Ha nocieayomue 3anpocsl 0 BEpLUIMHAX CIEAYET MOCIeA0BaTeIbHO BBECTH KOOPAMHATHI BEPIIMH
Jna okoHUaHUS BBOJA BEPIIMH clieAyeT HaxaTh kinaBuiry ENTER
B otser Ha 3anpoc Face 1, Vertex 1 (I pans 1, Bepwuna 1) BBecTH HOMEp BEPIIMHBI, KOTOPAs SBJISIETCS TEPBOi
B CETH
B oTBer Ha 3ampochl MOCIEZOBATEIbHO BBECTH HOMEPA BEPIUMH IMOCICAYIOIMX I'paHed. s 3aBeplLIeHus
MOCTPOEHUS CJIEYeT IBaXAbl HaxaTh KiaaBuiry ENTER
8. Ilpu HeoOXOaUMOCTH yaleHNnsT HEBUANMBIX JIMHUN BBITOJHUTH KoMaHay HIDE

oukrwNE

~
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Kaxnas rpanb 3amaeTcs BBOJIOM HOMEPOB BCEX BEPIIMH, KOTOphIE ee oOpa3yror. [locie BBoma mocienHei
BEPIIMHBI CIEyeT BBECTH ITyCTYIO CTPOKY, 3TO o3HadaeT, 4yro AUIOCAD 3ampocuT mHpOpMAIHIO O Cleayromen
T'paHu. ITocne 3aJaHus BCEX FpaHeﬁ CHOBa BBOJUTCA IIyCTasA CTPOKaA, U HA SKpaHE MOABIACTCA CETh.

CO30AHUE TPEXMEPHbIX TPAHENA NO KOMAHAE 3DMESH

ITo xomanne 3DMESH M0OHO CTpOHTH MOBEPXHOCTH B BHJE CETH C PETYJISPHON TOIOJOTHEH Ha OCHOBE
JBYXIIapaMeTPUUECKOoro MaccuBa BepluuH. [lo 3TOH KomMaHOe CTpOMTCS TpeXMEpHas MHOTIOYrojbHAas CEThb W3
NPOCTPAHCTBEHHBIX YETHIPEXYTONBHBIX siueeK. CeTh CTPOUTCS Kak OTKphITas B oOoumx HampaBineHusx M u N.
[IpeobpasoBaHue OTKPHITON CETH B 3aKPBITYIO pou3BoAuTcs 1o komanae PEDIT.

Takue cetn paccmarpuBatorcst B AUtOCAD kak ocoOble TOJHIMHUM U MOTYT PEIaKTUPOBATHCS MO KOMaHAe
PEDIT

AJTOPHUTM TOCTPOEHHS TIOBEPXHOCTH:

1. Hlenkuyts mo kaorke 3D MESH (3M ceth) Ha manenu nHcTpyMeHToB Surfaces

2. Ha 3anpoc pa3mepe certu:
2.1. Mesh M size (Pazmep cemu M) - He0GXOAUMO BBECTH YUCIO M BEPIIUH B OJJHOM HAIPaBIECHUH
2.2. Mesh N size (Pasmep cemu N) - HeoOxoanmo BBecTH yrciio N BepILMH B JPYroM HapaBiIeHUH

3. 3apnarorcs AByMEpHBIE KOOPAWHATHI KaXI0H BEPIIMHEL. BBOJ KOOpIMHAT HAYMHAETCS ¢ BEPIINHEI ¢ HOMepoM O
u xoopaunatamu (0,0). Hukakux orpaHudeHuid Ha BHIOOp KOHKPETHOTO HAIpPABICHUS OTCYETa DJIEMCHTOB
MaccuBa BeprmrH MXN He Hamaraetcs

[ToBepxHocTn cosmanubie Mo komanae 3DMESH moxxHO pemaktupoBars mo komanne PEDIT, umeromas
CIIC/TYIOIINE OTIIIHH:

Vv EDIT VERTEX — mo3BonsieT M3MEHATh MECTOTOJOXEHHS MapKepa, OTMEYAoIIero TEeKYIIyI0 BEpIINHY.
NmeeTr nogonmmu:
Next — nepemernieHne Mapkepa K ClIeAyIoliel BepIinHe B COOTBETCTBHUH C HOPSIIKOM HUX 3aJaHUs
Previous— nepemMertienre Mapkepa K IpeAbIIyIICH BEPIITMHE
L eft — mepemernieHne MapKepa K COCeJHEH clieBa BEpIINHE
Right — nepemerieHre Mapkepa K coce/iHel crpaBa BepIIHMHE
UP —niepememnienne Mapkepar K COCETHEH CBEpXy BEPITHHE
Down — nepemenieHre Mapkepa K coceTHel CHU3Y BEpILUHE
M ove — nepeHeceHre OTMEUEHHOI BEPIIUHBI B IPYTO€ MECTO
Regen — nepeuepunBaHye TpEXMEPHOH CETH
EXit — Bo3Bpar K HCXOIHOMY 3aIIPOCY
Smooth — obGecnieunBaercs criiaxuBaHue MOBEPXHOCTU. BrIOOp Kitacca criiakuBaromieid NOBEPXHOCTH 3aBUCHT
ot 3HauyeHus cuctemHoit mepemenHoit SURFTYPE (5- kBagparuunslii B-crnaiin, 6 — kyOudeckuii B-crnaiiy,
8 — noBepxHocTh besbe
Desmooth — BO3BpaT K COCTOSIHMIO CETH JI0 BBIIIOJIHCHHUSI KOMaHbl CTJIaKUBaHUS
M close — 3ambIkaHne TOBEPXHOCTH B HAampaBJieHUH M (COeTHHEHHUE TTOCIIEAHEr0 CTONOA BEPILIHH)
Nclose — 3ambikanue nmoBepxHocT B HanpaieHnu N (coearHeHne NocieIHel CTPOKU BEPIINH)
Undo — otMeHa pe3yibTaTa BEIOIHEHHS TOCIEAHEH OMIHN
eXit — 3aBepiieHue BbIOTHEHUs: KomaH sl PEDIT
ToYHOCTH ANMPOKCHUMAIIMK CETH MOBEPXHOCTHIO ompenenstercsa mo komanae SETVAR, kotopas mo3Bosser
3anaTh 3HaueHue cucteMHbIX nepemMeHHbIXx SURFU ( mioTHocTh moBepxHoctw B HampasieHun )u SURFV
(TUTOTHOCTH TIOBEPXHOCTHU B HampasieHuu N.

CO30AHUE NOBEPXHOCTEN BPALLEHUSA MO KOMAHOE REVSURF

<
[SECENECRCRORCRORN

<<<KKK

ITocTpoeHue Tena BpallleHHUS C OCEBOM CHMMETpHel obecrmeuuBaeTcs ¢ momoinpio koMauabl REVSURF
HEOOXOMUMO Haau4yue oOpasyiomieil KpuBOW - JABYMEpHOro KOHTypa (mpodwuis), Bpamias KOTOPBIH BOKPYT
3a/IaHHON OCH MOJKHO TIOJIYYHUTh TOBEPXHOCTH, OTMHCHIBAEMYIO TpPEXMepHOH ceThio. OCHOBHOe TpeOoBaHME I
MIOJTyYSHUsI TIOBEPXHOCTH — o0Opa3yromas KpuBas JOJDKHA ObITh OJHUM 00BekTOM. Eciiu B mporiecce ee co3gaHus
HCTIOJTE30BAIIMCH PA3IMIHBIC OTPE3KH W IYTH, TO W3 HUX mpu momommu koMmaHmel PEDIT momwkHa ObITH co3mana
TIOJIMIIMHUS, TIPEICTaBIsIIoNIast co0oit oauH 00bekT AULOCAD.

Bpamenune obOpasyromeld KpUBOH MOXKET MPOHUCXOJUTH HA JIFOOOW Yrosl KaKk B IOJIOXKHUTEIHHOM, TaK W B
OTPUIATEIHHOM HAlPaBJICHUU OTCYETA YIJIOB.

s BbIOOpa JIMHUM OCH BpalllCHUS HEOOXOJMMO yKa3aTh B NMPOCTPAHCTBE MOJICNIM 3apaHee CO3JIaHHbIH
BCIIOMOTaTEIbHBIN OTPE3OK.
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Ocpi0 BpalleHUs MOXKET SBISITHCS JFO00M CO3MAHHBIM B TPOCTPAaHCTBE MOJENH OTpe3ok. [lpu 3amanum
KaKoro-mubO OTpe3Ka B KadecTBE OCH BpalleHHWs CcleayeT oOpamarh BHuUMaHue Ha 1O, 4ro AUtoCAD
BOCIIPHHUMAET MEPBYIO YKa3aHHYIO KOHEUHYIO TOUKY OTpe3Ka Kak Havyajo OCH BpAIlleHHs, a BTOPYIO — KaK KOHEIl.
T.o. 3amaeTcs MOJOXUTEIBHOE HATPABICHHE OCH BPAIICHMS, YTO B CBOIO OUYEpPENb ONPEACISET IOJIOKHTEIBHOE
HaIpaBJIeHUE MPUPAILCHUS YITIA. ¢ KOHYA OCU NOJOANCUMENbHBIN NOBOPOM 8UOEH 8 HANPABIEHUU NPOMUE HACOBOT
cmpenku.

ANTOPHUTM MOCTPOEHHS OBEPXHOCTH BpaLICHUS:
Co31aTh 2 OTAENBHBIX CJIOSI CO CBOMM IIBETOM JUIS IIOCTPOEHHS 00pa3yIomeil KpuBOi 1 OCH
[TocTponTth 00pa3yOIIYI0 KPUBYIO HA CBOEM CJIO€, IPEACTABISIONIYI0 cO00H eANHBIN 0OBEKT
[TocTpouTh OTPE30K Ha CBOEM CJI0€ KOTOPBIH OYyAeT MpelCTaBIsATh COOOW OCh BpallleHHS
HlenxuyTts mo kHONIKe Revolved Surfac. B oTBeT Ha 3ampochl 3TOH KOMaH/IbL:
4.1.  select path curve — ykasarb 06pa3yroIiyto JTHHAIO
4.2.  select axisof revolution — yka3zats och BpaleHus
4.3. dart angle - BBecTH 3HaueHHME HayalbHOro yria ( MO yMOJYAHWIO HayalbHbIH yron pasen O0).
HavanpHbIit yrod onpenesnseT OTCTYN Hadalla OBEPXHOCTH BPAICHUS OT OTIPEIEIIIONIe KPHBOM
4.4, included angle (+=ccw, -=cw) - 3amats yros BpamieHus (IEHTPAJIbHBIA YTOJ), T.€. YIOJ TOBOPOTA
KPHBOi BOKPYT oc Bpamenus. I1o ymomuanuo AUtOCAD mpexnaraer mommsiit yron spamenns (360°).
[Ipu 3amaHuu OIpeneNeHHOro Yrja BpallleHWs CleAyeT yKa3aThb HalpaBleHWE BpalleHus. +=CCW —
MOJIOXKHUTENBHOE (IT0 9.C.), = CW —OoTpHIareIbHoe (IIPOTHUB U.C.)
[InoTHOCTH M30MMHMHI TTPU HOPMUPOBAHUU CETH, alllIPOKCUMHUPYIOIIEH OBEPXHOCTD, 3aaeTCsl CHCTEMHBIMU
HIepEeMEHHBIMH:
SURFTABL1 omnpenensier 3HaueHne napamerpa M — IUIOTHOCTh CETH BJIOJb HampaBistomei (myru
OKPYKHOCTH)
SURFTAB2 onpenenset 3HaueHue nmapamerpa N — IIIOTHOCTD CETH BJ0JIb 00pa3yroiie

CO3[OAHUE BbIOABJIEHHbIX MOBEPXHOCTEW NO KOMAHJE TUBSURE

pODE

[lo xomamme TUBSURE mpoucxomur co3manme TpexMepHOro OO0BEKTa W3 JBYMEPHOTO IyTEM
BBIJIABJIMBAHUS, T.C. CO3/aHHBI C MOMOIIBI O0Opasyomiell KprBoi mpoduib (KOHTYp) BBIIABIMBACTCS BIOJb
3aaHHOTO BEKTOPAa, KOTOPBI OMpeessieT HalpaBieHUE W pacCTOSHWE BbIMaBIuBaHUs. IIpu 3amanum oOBeKTa,
KOTOPBI OyAeT SIBISATHCS HANPABIAIONIMM BEKTOPOM, CIEeIyeT MOMHHTh O TOM, YTO IEepBas BHIOpaHHAS TOYKa
OIIpeZeNsAeT HAIpaBJICHUE BBIIABIMBAHUS, T.K. BBIIABIMBAHUE HAYMHACTCS OT KOHIA BEKTOpa, OMIKAHIIEro K
BBIOpaHHOH TOUYKE Ha OTpE3Ke.

[Tpu co3maHny TpeXMEepHOH MOZIENIN METOJOM BBIIABIMBAHUS HEOOXOAMMO HCHONIB30BATH CO3AHHOE paHee
JBYXMEPHOE NpEACTaBJICHHE €ro MPOEKLUUH Ha HEKOTOPYIO IUIOCKOCTh. [Ipoekuus momKHa MpeacTaBisaTh coOoi
3aMKHYTYIO MOJMIMHUIO, JTH00 00sacTh ( 10 00JaCThi0 MOHMMAETCS YacTh TNIOCKOCTH, OTPAaHUYCHHAs 3aMKHYTON
JIMHHUEH U XapakTepuzyeMasi MaccoradapuTHBIMU ITapaMeTpaMH: BECOM, IOJIOKEHHEM LIEHTPA TSHKECTH H T.I1.)

OO6pazoBaHHas TaKUM CTIOCOOOM TpPEXMEpHAs CETh M3 MOJMIMHUNA HAa3bIBAETCH NMOBEPXHOCTLIO
CABHMIA W TpeacraBisier co0oil HabOp MHOTOYTOJILHHKOB C MapajulelIbHBIMU HAIPaBISIOIIEMY BEKTOPY
CTOpPOHAMH.

ANTOPUTM CO3/1aHHS BBIIABICHHOW TIOBEPXHOCTH!
Co31ath 2 OTAEIBHBIX CJI0Sl CO CBOMM LIBETOM JUISI IOCTPOCHUSI KOHTYpPa M BEKTOPA BBIIABIHBAHUS
Co3narh UCX0HbINH KOHTYD (PO uIIb) 1UIsl BBIAABIHBAHUS
Co3aathk 0Tpe30K, KOTOPBIA OyAET UCHOIb30BaThCA KaK BEKTOP BbIAABIMBAHUS
enkayts no kaonke TABULATED SURFACE. Ha 3ampocsl KoMaHIbI:
4.1.  select path curve — ykazaTb 00beKT, KOTOPBIi ABISETCS 00pa3yOLIMM TOBEPXHOCTH MPOQHIeM
4.2.  select direction vector — ykaszars 0Tpe30K, KOTOPBIi OYIeT HCIOIb30BaTECS B KAYECTBE BEKTOPA
Otanune MOBEPXHOCTH IMOJIYYEHHOW METOJOM CIBHIA OT MOBEPXHOCTEH, MOIYyYSHHBIX 33/IaHUEM BBICOTHI B
TOM, YTO TpPW BBIJABIMBAHWUM HAMpPABISIONIMNA BEKTOpP MOXKET HMETh JI000OE HampaBlieHHE, a HE TOJBbKO
HEpIEHIUKYIIPHOE K IDIOCKOCTH XY, Ha KOTOPOH HaXOAUTCS UCXOIHBIH KOHTYD.

CO30AHUE NOBEPXHOCTEN COEQUHEHUA NO KOMAHOE RULSURF

AODOPR

Jis cBSI3W JBYMEPHBIX WIM TPEXMEPHBIX OOBEKTOB B CIUHYIO IOBEPXHOCTh NPUMEHSETCS KOMaHJa
RUL SURF. Drta koManaa mpeaHasHaveHa JI CO3JaHUS MHOIOYIOJBHOH CEeTH, M300pakKaroliei MOBEPXHOCTH,
HATSIHYTYIO Ha JIBE 33JJaHHbBIC INHUHU.

AHI‘OpI/ITM CO31aHNA COCAUHCHHBIX HOBerHOCTeﬁ:

1. Tloctpouts nBa 00BEKTA, KOTOPHIE OYIyT COCTUHATHCS MOBEPXHOCTHIO
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2. Menknyts 1o kHOMIKe RUL ED SURFACE. Ha 3anpockl kKoMaHIbI:
2.1,  sdectfirst defining curve — ykaszarth mepByro Onpenessonyo KpuByo (00beKT)
2.2.  sdlect second defining curve — ykazats BTOPYIO OTIPEACIISIONIYI0 KpUBYIO (0OBEKT)
Oc0OEHHOCTD HCIOIb30BAHHS 3TON KOMaH/IbI 3aKITF0YAETCS B TOM, YTO:
€CJIM OJTHA JIMHUS SBISIETCS 3AMKHYTOM, TO M BTOpasi TOXKE J0/DKHA OBITh 3aMKHYTOM
€CIIU OJTHA JIMHHSI SBISIETCS 3AMKHYTOMU, TO BMECTO BTOPOI JIMHMU MOXET HUCIIOIb30BATHCS TOUKA
HOPSIOK BBIOOpA TOUEK Ha OOBEKTaX BIUSET HA BUJ COCIHUHSIONICH MOBEPXHOCTH: €CIHM TOYKH BHIOPAHBI 1O
pa3HbIe CTOPOHBI, TO MOJIyYaeTCsi IOBEPXHOCT, KOTOPasi caMa ce0st IepeceKaert.

CO3OAHUE NMOBEPXHOCTEN COMPUKACAIOLLUXCSA OB BEKTOB (EDGESURE)

[Ipn coenmHEHWH dYETHIPEX COMPHUKACAIONUXCA OOBEKTOB CO3MIAETCSI MHOTOYTOJBbHAs CETh, Ha3bIBaeMas
noepxHocTerw Kyvnca. [lo komanne EDGESURE co3gaercs moBepxHOCTh, onpe/ienseMas 1mo 4eTbipeM
TpaHsM, pedpa KOTOPBIX JOJDKHBI ITOTIAPHO CMBIKATHCS B KOHEYHBIX TOYKAX.

AnroputM noctpoenus nopepxnoctu Kynca:

1. Tloctpouts yetbipe 00BEKTa, KOTOPBIE CTAHYT IPAHSIMHU TOBEPXHOCTH

2. Jlng TouHoro moctpoeHus noBepxHocTH KyHca HE0OX0AUMO € MTOMONIbI0 OOBEKTHOW MPUBSA3KH 10 KOHEUHBIM
TOYKaM 00ECTIEUNTh WX CONPUKOCHOBeHHUE. JIJia o0erdeHus paboThI ¢ MPOMEXYTOIHBIMU TpexMepHbIMHU [TCK
PEKOMEHTyeTCs CIIOJIb30BaTh OMOPHBIN MapaJuIesenuIies], KOTOphIi ctpoutcs o komanae Al_BOX

3. Hlenkuyts no kHonke EDGE SURFACE

4. B n1r060M MOpsiIKe MOCIeI0BaTeNILHO YKa3aTh BCE TPAHU C IIEPBOM MO YETBEPTYIO
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CO30AHUE TBEPAOTENbHbIX MOOENEN

Hcronb30BaHne TBEPAOTENbHBIX MOJENeH OOBEMHBIX TeN IIO3BOJSET CO3/aBaTh Oojee peaCTHYHBIC
MOJIEIH [0 CPABHEHHUIO C IIIOCKUMH.

Tena, HECMOTpPS HAa MX KaXKYIIYIOCS CI0KHOCTD, JIETde CTPOUTH U PEAAKTUPOBATH, YeM KapKacHbBIE MOAETH 1
ceru. Kak u ceru, Tena UMEIOT BHELIHUN BHJ, aHAJOTMYHBIM IPOBOJIOYHBIM MOJAEIAM JI0 TE€X HOp, IIOKA K HUM HE
NPUMEHEHBI Olepallii TOAaBICHUS CKPBITHIX JIMHWH, pacKpalmMBaHUs M TOHHUpPOBaHWs. Hamuunme BO3MOXKHOCTH
aHaJIn3a MAacCOBBIX CBOWCTB (00beMa, MOMEHTA MHEPIMH, IIEHTPA MACCHI U T.I1.) O3BOJISIET SKCIIOPTHPOBATH TAKUE
JAHHBIC B Pa3JIMYHbIC IPUIIOKEHHS, JIJISI JATbHEWIIET0 UX UCIIOH30BaAHUSI.

Tpexmepnubie 00bpekTh B AULOCAD co3nmatorcst Ha OCHOBe 0a30BBIX MPOCTPAHCTBEHHBIX (DOPM, HA3BIBAEMBIX
IBEPIOTEJLHBLIMY NPUMUTHBAMU: NapajUleieIUIeOB, KOHYCOB, IHJIMHAPOB, cdep, KIUHOB U
topoB (koxner). Ha ocHoBe omeparuii OynieBoit anreOpbl U3 3TUX HOpPM MyTeM UX OOBEAWHEHHUS, BBHIYHTAHHUS H
HIEpPECEUCHHUS CO3/1AI0TCS CII0KHBIE IPOCTPAHCTBEHHBIE TENIA.

BonpmmHCTBO KOMaHI (OPMUPOBAHHSA MOJENEH MPOCTPAHCTBEHHBIX TEJ 3aIlyCKAeTCSl Ha BBHINOJHEHHE C
noMouisio nanenu nHcrpyMentoB SOL IDS. Ha 3Toit maHenn MMEIOTCs KHOIKH, TIO3BOJIIOLINE CO3/1aBaTh MOJACIN
THIIOBBIX TEJ. Tapajuleenuresa, Iapa, nupamuzabl, KoHyca. Ilomp3oBarenb MOXKET cO374aBaTh COOCTBEHHBIE
TUIIOBBIC TENA, UCTIONB3Ys B KauecTBe IabjoHa AByMepHbIE OOBEKTHI THIA MOJWIMHUMA WM 00NacTH, KOTOpBIE
3aTeM BBIJIABIMBAIOTCS B HY)KHOM HATPaBJICHUM

TBepmoTenbHBIE IPUMHUTUBEI MOYKHO TaKKe CO3/1aBaTh U3 ABYMEPHBIX ITyTE€M BBIAABIMBAHUS MJIM BPAILLCHUS.

CO30AHUE BbIOABINEHHbIX TEN NO KOMAHOE EXTRUDE

Komannma DRAW/SOLIDS/EXTRUDE o6ecnieunBaer co3nanue Tea U3 3aMKHYTBIX JIBYMEPHBIX OOBEKTOB
(mpodueit) MeTonOM BBHIIABIMBAHHS, T.€. JOOABICHHEM BBICOTHL. ECIM MpoQuib COCTOMT W3 HECKOJIBKHX
NPUMUTHBOB, TO clienyeT ¢ nomormibio kKoManasl REGION co3maTh 3aMKHYTYO MOJHIMHUIO (QHATOTHYHBIH
pesyibTar JocTHTaeTcs Tpu wucnoib3oBanmn  komaHasl POLRED/JOIN. HampaieHne BbIIaBIABAHS
OTpeeNsieTcsl TPACKTOPHEH WK 3aJaHueM TITyOHHBI U YTila KOHYCHOCTH.

Komannma ouenp ymoOHa mpu co37aHWU OOBEKTOB, MMEIOIINX CONPSDKEHUS, (acku M aHAIOTUYHOTO poja
9JIEMEHTBI, KOTOPbIE TPYIHO BOCIIPOM3BECTH, HE UCIIONB3Ysl BBIIABIMBaHHE cedeHUH. OCOOEHHO 4acTO KOHYCHOE
BBIJIaBIIMBAHNE TIPUMEHSETCS TIPU CO3JaHUH JTUTEHHBIX (opM. [Ipy BeIIaBIMBaHUN:

M0 YMOJYaHHIO OOKOBBIE TPaHU BBHIJABICHHOTO Tesla (POPMUPYIOTCS MEPICHANKYISIPHO IIOCKOCTH UCXOTHOTO
rpodums
111 GOPMHUPOBAHUS CYXKAIOIIET0Cs Tena He0OXOIMMO 331aTh YIOJI CY>KEHHS TTOJI0KUTEIbHBIM
NpY 33JIaHUH OTPHLATEIIBHOTO YTJiIa CY)KEHHUS BBIAABIIMBAEMOE TEJI0 OyIET pacuIupsITCs
Uil 00pa3oBaHMs CIOXHOTO TBEPAOTO Tejla BBIAABIMBAHUE O0BEKTa MOMKET MPOUCXOAUTH BAOJIE HEKOTOPOH
HAIPaBJIAIOIEH, MMEIOIIYI0 HEOOJBIIYI0 CIOXHOCTh M JIEKAIIyI0 B IUIOCKOCTH, OTIMYHOW OT IUIOCKOCTH
HCXOIHOTO 00BEKTa
ANTOpPUTM CO3/1aHMS BBIIABICHHOTO TeJa!
Co3aate UCXOAHBIE TPOPHIH
Pa3MecTHTh HCXOHBIE 00BEKTHI HA OTIIEIILHOM CIIOE
YcraHoBuTh cucreMHyo nepemennyio DELOBJ=0, uro obecmeunBaeT coxpaHEHHE HCXOIHBIX OOBEKTOB
NOCJIe TIPOBEJICHNUS OTICPAIIH BbIJABINBAHHS
Ecnn BemaBmBanue OyeT NpONCXOUTH BJIOJIb HANIPABIISIONICH, TO CO3aTh ee
[lenxuyTs o kHOTIKE EXTRUDE
VYkazaTb 00beKT/00BEKTHI ISl BBIIABIHBAHUS
B otrBer Ha npurnameHue
7.1.  height of extrusion - mo ymoruaHnio yka3aTh BBICOTY BbImaBiuBanus. Ha mpurmamrerue extrusion taper
angle - BBeCTH 3Ha4YCHHE yTJia CYy)KECHHs
7.2. path — BeimaBmuBaHume 1Mo Hampasistomieil. Ha mpurmamenwe sSelect path — cimemyer ykasars

HaIpaBIISIOMNN OOBEKT
8. Illenkuyts no kaonke SE ISOMETRIC VIEWPOINT st npocMoTpa pe3yibTaToB MOCTPOSHHS
9. Ilpu HEOOXOIUMOCTH YAAIUTH HEBUAUMBIC JTUHUH

wph
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CO30AHUE TEN BPALLEHUSA

ITo xomanae DRAW/SOLIDS/REVSURYV co3matorcst Tenma, 00pa3oBaHHbIE BpaIleHHEM CYIIECTBYIOMIETO
JIBYMEPHOTO 3aMKHYTOTO KOHTypa Ha 3aJaHHBIA yrox Bokpyr ocu X wmu Y tekymieit [ICK. B kaxmpiit MOMEHT
BpPEMEHH MOKHO BpaIllaTh TOJBKO OAWH MPOQGHIL BOKPYT OTPe3Ka, MOJMIMHUN UK ABYX 3aJaHHBIX TOYEK.

Komanga umcnonb3yercst Uid CO3MaHHS TeJ, MMEMOLIMX COMNPSDKEHUS W JIPYTHe aHAJIOTHYHBIE 3JIEMEHTHI,
KOTOpBIE TPYIHO BOCIIPOM3BECTH, HE UCTIONB3YS BpallleHHE CeUCHHH.

ANTOpUTM CO3JaHUs TeNa BPAIEHHS:

1. Co3gare ucXoaHbBIE TPOPUIH

2. Pa3smMecTuTh HCXOAHBIE OOBEKTHI HA OTJEIHLHOM CIIOE

3. VYcranoBuths cuctemHyro nepemeHnyio DELOBJ=0, uyro obecneunBaeT COXpaHEHHE HMCXOAHBIX OOBEKTOB
NoCJIe TIPOBEJICHUS OTIepaIliH BPALCHUS

4. HlenxknyTs o kHonke REVOLVE

5. B orser Ha npurnamienue Select object - yka3ars 3aMKHYTHII 00BEKT [UIsl €T0 BpAICHUSI

6. B otBer Ha mpuriamnieHue axis of revolution ciemyer:

6.1. mo ommmu Start point of axis - mo ymonauaHuio yKa3aTh HaYadbHYIO TOYKY OCH, a 3aTeM B OTBET Ha
COOTBETCTBYIOIIUH 3aIIpOC YKa3aTh KOHEYHYIO TOUKY OCH

6.2.  mo omuuu X — Kak ock BpamieHus Beioupaercs ock X texymeid [ICK

6.3.  mo ommuu Y —Kak OCh BpalieHus BeiOupaercs ock Y Tekyiien [ICK

6.4. mo ommmu Object — cremyer yka3aTh OTPE30K WIM MPSIMOJIMHEHHBIH CErMEHT IOJHJIHHUH,

UCIIOJIb3YEeMbIi B KAY€CTBE OCH
7. B otBer Ha npuriameHue angle of revolution cnenyer:
7.1.  mo ymomaanmio cormacuo omuun full circle —saxars Bpamenue na 360°
7.2.  3agarh yroJ BpalICHUS MOJOKHUTEIbHBIH WM OTPULATETbHBIN

CO30AHUE CINOXHbIX TEN

Mopenb 1H000TO PEaNbHOTO Tela MOXKET PacCMaTPUBATHCSA KaK KOMOWHAIIMS THUIOBBIX TEJI CO3IaHHBIX Ha
OCHOBE OyIIEBBIX (JIOTHUYECKMX) OIEpallHii. BHIYNTAHHE, OOBEAMHEHHE M IepecedeHre. BBI3BIBAIOTCS KOMAHIBI
OyneBbix onepauuii u3 nmagatomero Meato MODIFY/BOOLEAN win myTeM HaXaTusi COOTBETCTBYIOLIMX KHOIIOK
Ha maHesm uactpymentos M ODIFY |1

C nmomomnipio komanasl UNION MO0KHO co37aTh CIOKHBIH O0OBEKT, 3aHUMAIOIINNA CyMMapHBIH 00bEM BCEX
ero cocrapysromux. OObEIUHATE MOKHO KaK MEPECEKAIOIUECs, TaK U HE MEPECEKAOIIUecs INIOCKUE 00JIaCTH HIIN
tena. [Tocre co3manus CI0KHOTO Tella UCXOTHBIE OOBEKTHI HE COXPAHSIOTCS.

C nomoripo komauasl SUBTRACT M0XHO co31aTh CIIOKHBIH OOBEKT IMyTeM yIAJICHUS M3 MHOXKECTBA TEJ
TeX vacTell oObema, KOTOpbIe MPUHAICKATh APYroMy MHOXecTBY. Hanboiiee yacto KOMaH/a UCMONIB3YyeTCs JIIs
MOJIy4EHHsI OTBEPCTHUI.

C momornpro koMauasl INTERSECT MoHO c034aTh HOBOE CIOXKHOE TEJIO, 3aHMMAroIee 00BeM, OOINHA
JUIS IByX WK OoJiee miepecekaromuxcs Tena. Hemepecekarommecs 4acTH OOBEMOB IMPHU ATOM YAAISIOTCS U3
pHCYHKA.

C nomomsto koMauael |INTERFERE co3naroTcs ciioxHbie Tena 3aHUMarOIMe 00beM, 00U I IBYX WU
Oosee mepecekaronuxcs Ten. Hemepecekarompecs 4acTd 00beMOB IIPH 3TOM W3 PUCYHKA HE yIalstoTCs. B aToM
ciryyae AUtOCAD cozpmaer Tperhe Teno W3 OOLIEro MNpOCTpaHCTBa IBYX Tein. Hawmbornee wacto komanzaa
UCIIOJIb3YETCS JJIS HATJISIIHOTO MPEACTABICHUS CI0KHOIO YePTeKa

Anropurm pabotsl ¢ komanaoii INTERFERE:

1. HlenxuyTts mo kaonke INTERFERE

2. B otBer na npurmnanienue Select thefirst set of solids— BeaenuTh 00BEKTHI, BXOSIIUE B IEPBOC MHOMKECTBO

3. B orser na mpurmamenne Select the second set of solids — BeimennTs O0OBEKTHI, BXOMASAIIME BO BTOPOE
MHOK€ECTBO

4. B oteer Ha mpuriamenue Create interference solids? — neodxoaumo otBeTuTh Y, eciu TpebyeTcst co3aarh
TEJIO U3 TIepeceUCHNUS

5. B otser Ha npurnamenue highlight pairs of interfering solids? — neo6xoaumo oTBeTHTh Y, €ClTU HEOOXOIUMO
BBIJICITUTh TIEPBYIO Mapy MEPeCceKarONUXCs Tel

6. B oteer Ha mpurnamenue eXit/Next pair - ans BeIIeICHHS HOBBIX Mapbl MEPECEKAIONIMXCS TET CIEIyeT
MOCJIeIOBaTENIbHO HakuMarh kiraBuiry ENTER 3akanumBaeTcst mpocMOTp TOCIIe HaKATHS KITaBHIIHA X
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PEOAKTUPOBAHUE NPOCTPAHCTBEHHbBIX OB BLEKTOB U TEN

st perakTUpOBaHMUS IPOCTPAHCTBEHHBIX 00BEKTOB MPUMEHSIOTCS:
KOMaHZbl penaktupoBanus B aBymepHoM npoctpanctee MOVE, COPY, ROTATE, MIRROR, ARRAY,
ERASE, SCALE, STRETCH, LENGTHEN, TRIM, EXTEND, BREAK, EXPLODE
KOMaHIpl peJaKTUPOBaHMs TOJbKO Ut TpexmepHoro npoctpanctBa ROTATE3D, 3D ARRAY, MIRROR,
CHAMFER, FILLET, OFFSET, ALLIGN

KOMAHOA ROTATE3D

[Tpu nomoun xkomanael ROTATE mis nBymepHOro mpocTpaHCTBa MOKHO BpallaTh TPEXMEPHBIE OOBEKTHI
tosibko B mtockoctu XY. C nmomonisio komanasl ROTATE3D BpaitieHre MOIEIN MOXKET IPOUCXOAUTh B APYTUX
IUIOCKOCTSIX BOKPYT YKa3aHHBIX IBYX TOYEK, 33JaHHOM OCHM WM TEKYyILero HampasieHusi Bi3siga. Komanpa
MODIFY/3D OPERATION/ ROTATE3D umeer omiuu:

Object— BbibOp 00BeKTa (OTPE30K, OKPYKHOCTH, Iyra, CErMEHT MOJWIMHHM) BOKPYT KOTOpPOro Oyner
OCYILECTBIIATHCS BpallleHUE

L ast — moBopoT BOKpYT OCH, HCIOJIB30BABIICHCS B IPEABLIYIIEH KOMaH e TOBOPOTA

View — moBOpOT BOKpPYI OCH, BBIPOBHCHHOW BJIOJIb HANpPAaBJICHUS BHUIA TEKYIIETO BHIOBOTO JKpaHa H
IIPOXOAIINI Yepe3 3aAaHHYI0 TOUKY

Xaxis, Yaxis, ZaxiS — moBopoT BOKpPYI OCH MapawieibHoi ocsm X, Y, Z U mpoxojsmiell depe3 3aJaHHYIo
TOYKY

2point — omus MO yMOTYaHHs, 00ECIICUUBACT TIOBOPOT OOBEKTa BOKPYT OCH 3aaHHOW JBYMsI TPEXMEPHBIMH
TOYKaAMH

ITocne 3amanust tpeOyembix omiuii AUIOCAD 3anpocuT BBECTH II0 YMOJYAHHIO IOJIOKUTCIBHBIA HIIN
OTpHLATEbHBIN yroi moBopoTa. [lonbp30BaTens MOKET 3aaTh OTHOCUTENBHBIN YIOJl MOBOPOTA B BUIIE CCHUIKH

KOMAHOA MIRROR3D

3epkaibHOE  OTOOpaKeHHE OOBEKTa OCYHICCTBISIETCS OTHOCHUTENBHO IUIOCKOCTH, KOTOpass MOMXKET
NPECTABIIATH COOOI:
TUIOCKOCTD YK€ CYNIECTBYIOIIETO TBYMEPHOTO 00hEKTa
TUIOCKOCTh MapaJlIeTbHYIO OJHOM U3 TUIOCKOCTEH KOOPIMHAT U IPOXO/IAINYI0 Yepe3 3a/IaHHYI0 TOUKY
TUIOCKOCTD, 33JJaHHYI0 TPEMS TPEXMEPHBIMU TOYKAMHU
IIpu nomomu komauael MIRROR nmias aAByMepHOIro MPOCTPAaHCTBA MOXHO 3€pPKajgbHO OTOOpakaTh
TPEXMEpPHBIE OOBEKTHI, €CIIH JMHHS 3epKATbHOTO O0TOOpaXkeHus JeKUT B tiockoctu XY. Komanga ROTATES3D
obecrieynBaeT MOJyICHUE 3epPKATHLHOTO OTOOPKEHNS B TFO00H IPYTOH IMIIOCKOCTH
Komanma numeer cieqyromue onuu:
Object — BpIOOp TWIOCKOTO 00BEKTa (OTPE30K, OKPYKHOCTH, Ayra, CErMEHT IOJMJIHHUHM) OTHOCHTEIHHO
IIOCKOCTH KOTOPOTO OYZET MOJyYeHO 3epKaIbHOE 0TOOpaKeHUE
Last — momyueHue 3epKaILHOTO OTOOPAXKEHHUSI OTHOCUTEIBHO TUIOCKOCTH, UCTIOIH30BABIICHCS B MPEIbITYIIEH
komange ROTATE3D
Zaxis — oTtobpakeHre OTHOCHTEIHHO IUIOCKOCTH, 3aaHHON JABYMS TOYKAMH, OJHA W3 KOTOPBIX JIEKHT Ha
IUIOCKOCTH, @ BTOpasi ONPEACNSICT BEKTOP HOPMAIH K TIIOCKOCTH
View — oToOpakeHne OTHOCUTEIBHO IIOCKOCTH, BRIPOBHEHHOW C TIOCKOCTBIO TEKYIIETO BHIOBOTO IKpaHa M
MIPOXOJISIINHN Yepe3 3aJaHHYI0 TOUKY
XY, YZ, ZX — otoOpakeHre OTHOCHTEIBHO TIOCKOCTH, BRIPOBHEHHON C YKa3aHHOH B OMITUAX TUIOCKOCTBIO H
NpOXoJIsIei Yepe3 3aJaHHyI0 TOUKY
3point — onmus MO yMmouaHus, o0ecreunBaeT 0TOOpaXKeHHEe 0O0BEKTa BOKPYT TUIOCKOCTH 3aJaHHON TpeMs
TPEXMEPHBIMH TOYKAMHU

KOMAHOA 3D ARRAY

Komanga ARRAY MoXeT HCIONb30BaThCsl B TOM CIIydae, €CJIM MAacCUB OINpENeNeH B TeKyLIeH IIOCKOCTH
XY. Komanma 3DARRAY mno3BosseT co3aaBaTh NpSMOYTOJIBHBIN U KPYTOBOM MacCHBBI OOBEKTOB B TPEXMEPHOM
HPOCTPAHCTBE C OOBIYHBIMU CTPOKAMH U CTOJIOAMH, HO JOTIOJHUTEIEHO 00ECIIEYNBACTCSI BOZMOKHOCTD CO3/1aBaTh
YPOBHHU 110 ocH Z.

AJNTOPUTM CO3JaHUs TPEXMEPHOTI'O MACCHBA!
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1. Bomonnuts komanay MODIFY/3D OPERATION/ 3DARRAY
2. YxazaTh 00BEKTHI, KOTOPBIE OYAYT OPraHU30BaHbI B MACCUB
3. B oter Ha npurnamenust AUtOCAD nociieioBaTenbHO 3a1aTh:

3.1.  mpSAMOYTOJILHBIN WM KPYTOBOW MAacCHB.
Jlis mpsiMOyToJIbHOTO MaccuBa cienyet Ha 3anpockl AUTOCAD 3anaBath
3.2.  umcio ctpok. CTpoKu mapajieabHbl OcH X
3.3.  umciao cron6uos. CTondupl napaienabHbl ocu Y
3.4. YUCIIO YPOBHEH. YPOBHH MapayljieIbHBI OcH Z
3.5.  paccrosHEe MeXIy cTpoKaMU. MOXHO yKa3aTh pacCTOSHHE WM YKa3aTh HA KpaHe ABE TOUKU
3.6.  paccrosHHE Mexay cTonbuamu. MOXKHO yKa3aTh pacCTOSIHHUE HIIM yKa3aTh Ha SKpPaHe JIBE TOUKH
3.7.  paccTosiHEE MEXIY YPOBHSAMH. MOXKHO yKa3aTh PACCTOSHUE WM yKa3aTh HA SKPAHE IBE TOUKH

Ecnu BeIOpan kpyroeoii Maccus, To Ha 3anpockl AULOCAD crenyeT 3a1aBath.
3.2. BBeCTH 00IIee KOIUIECTBO JIEMEHTOB
3.3. ykazaTh yroJ 3amnoJiHeHUs
3.4. ecnu 0OBEKTHI TOJKHBI TIOBOpauuBaThes, TO Ha 3anpoc AULOCAD naxats knaBumry ENTER
3.5. yka3zaTh UEHTp KpPyroBOTO MacCHBa, ONPEICIAIONIYIO TIEPBYIO TOYKY OCH BpaIICHHS
3.6. yka3zaTh BTOPYIO TOUKY, IPUHAJICKAIYIO OCH BPAIICHUS

OBPE3KA U YOJNIMHEHUE TPEXMEPHbIX OB bEKTOB

JIro00ii TpexMepHbIii 0OBEKT MOKET OBITh 00pE3aH MM YIJIUHEH A0 APYroro o0beKTa, He3aBUCHMO OT TOTO,
Je)KaT OHU B OJJHOM IJIOCKOCTH W MapajuieNIbHBI JIM PEXYIIMM WU IPaHHYHBIM KpOMKaM. JIJist 9TOr0 ¢ IOMOIIBIO
cucteMHbIX niepeMeHHpIXx PROJM ODE nnmn EXTEDGE moxHO BEIOpaTh 01HY U3 TpeX MPOEKITHiA: II0CKOCTh XY
rekyiei [ICK, miockocTs Tekyiero Buia win peaibHoe 3M NpoCTpaHCTBO.

UroObl omepauuy 0Ope3KH W YAJUHEHUsS OBbLIM BBIIIOJHEHBI YCIIEIIHO, OOBEKTHl JAOJDKHBI MEPECEKaThCs C
IrpaHUYHBIME KPOMKaMH B MpocTpaHcTBe. MHaue B pe3yibraTe OOpe3KH WM YAJMHEHUs ¢ MPOCHUPOBAaHUEM Ha
miockocTh XY tekymiedt [ICK MokeT MmosyduThCs, 9TO HOBBIC TPAHUIIBI OOBEKTOB HE OYIyT COOTBETCTBOBATH
yKa3aHHBIM KPOMKaM B IIPOCTPAHCTBE.

Komanger STRETCH, TRIM, EXTEND, BREAK mnpuMeHSIOTCS TOJBKO I IUIOCKMX 00BeKTOB. Jlis
00pe3KH yacTH 0OBbEeKTa 10 3aJaHHOM rpaHune 1o komanae TRIM u ams BRITATMBaHMS [0 TPaHULBI IO KOMaHIE
EXTEND wucnons3yercss omimss PROJECT, koropas ompenensieT peXdM OTCeueHHUs/BbITArMBaHus. Ormius
PROJECT conepxwut mo1omniuu:

None — o0pe3atoTcst U yAIMHAIOTCS TOJIBKO T€ OOBEKTHI, KOTOPBIE MEPECEKAIOTCs], WIIM MOTYT IepeceKaTbes B
TPEXMEPHOM MPOCTPAHCTBE

UCS — onuus no ymMoiIyaHHIo, obecrnednBaeT npoenupoBaHue 00bekToB Ha miockocTh XY Tekymeit TICK.
Vcronb30BaHue TOM OMIMK MO3BOJISIET 00pe3aTh/yAIMHATh OJJHY U3 JBYX CKPCIIMBAIOIIUXCS B TPEXMEPHOM
MIPOCTPAHCTBE JIMHUI CO CCHUIKON Ha APYI'YI0 KOOPAMHATH KOTOPBIX 10 OcH Z Pa3IHYHbI

View — 00beKThI MPOCLMPYIOTCS MapaiiebHO TEKyLIeMy BUIY U 00pe3aroTcst/yUTHHSIIOTCS B COOTBETCTBHH C
TEM, KaK OHHU BBITJISIISAT HA SKpaHe

CO30AHUE CEYEHWUN TEN

Komanmga SECTION npumensieTcs ajis CO3IaHMS IUIOCKUX 00JacTel M3 MOIEPEYHBIX CCUCHHH 00BbeMHOMN
MOJIEJIH TIO 33/IaHHOM TUIOCKOCTH, OCTaBIIsAsI UCXOJHBIE 00BheKThl Hen3MeHHbIMH. JloTlepedHOoe CeYyeHH e
SIBJISICTCSI IEPECEYCHUEM TUIOCKOCTH U BBIOPAHHOTO TEJa.

B cBsi3u ¢ Tem, 4TO co3aBaeMble CEUSHHs PACIIONAraloTcs Ha TEKYIIEM CJIO€, TO PEKOMEHAYeTCS TeKYIIHi
CJIOM NIJI TAKUX CEUEHHI JeaTh MHOTO LBETA, UEM IIBET 00BEKTA, YTO OBI CEUeHHE OBIIO OTYETINBO BHUIHO.

Komanma DRAW/SOLIDS/SECTION umeer cieayrol#e Omiuu:

Obj ect— Be160p 00BeKTa (OKPYKHOCTD, IyTa, IUIAIIC, CILIAWH, TIOJTHAIHHII)

Zaxis — ykazaHue ocd Z 1O JIByM TOYKaM, IepBas M3 KOTOPBIX ONpeeiseT Hadano koopauHat. CedeHue
co3maercs miockocTeio XY, MepIeHauKyIIpHOHN 3a1aHHOMi ocH Z.

View — cedenme ompeneaseTcs KakK IIOCKOCTh, IapajulelibHas TEKYIIEMY BHIAY W IPOXOIAIINA depes
3aJIaHHYIO TOYK

XY, YZ, ZX — nnocKoCTh CeueHHs OMpeeNnseTcss Kak MIOCKOCTh, MaparielibHas YKa3aHHBIM TUIOCKOCTSM U
MPOXOJISAIIAs Yepe3 3aJaHHYI0 TOUKY

3point — omiust MO yMOTYaHHs, 00eCIIEUnBALCT 3aaHUE TPEX TPEXMEPHBIX TOUEK, OMPEACISIONINX IOCKOCTh
CeueHus
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CO3OAHUE PA3PE30B TEN

Cosznanrie HOBOTO Teja IyTeM pa3pe3aHusl Y)Ke CYIIECTBYIOIIET0 Ha JBE YaCTH MPOU3BOAMTCS MO KOMAaHIIE

SLICE. IlomyueHHbIE 4acTH MOTYT OCTaBaThCS HA 4YEpTeXe, WM OJHA M3 HUX MOXeT ObITh yganeHa. [lpu
HEOOXOIMMOCTH MCXOMHBIN 00BEKT MOXKeT ObITh BoccTaHOBIeH KomMaHmoit UNION. PaspesanHbie Tena SBIAIOTCSA
HOBBIMH COCTaBHBIMH T€JIaMH, HO COXPAHSIOT LBET U CJIOH HCXOAHOTO TEJA.

Komanga DRAW/SOL IDS/SLICE umeeT cieayroliue OmuH:
Object— BsIOOp MIOCKOCTH CEUEHHS C MOMOINBIO TJIOCKOTO 00BeKTa (OTPE30K, OKPYKHOCTh, IyTa, IUIHIIC,
CILIAMH, TIOJIAIHHS)
Zaxis — ykazanne ocd Z MO ABYM TOYKaM, IepBas M3 KOTOPBIX OMpeaenseT Hadano koopawHaT. CedeHue
co3pmaercs miockocThio XY, MepneHauKyIIpHOHN 3a1aHHoM ocH Z.
View — cedeHme ompenessieTcsi Kak IUIOCKOCTh, MapajuiejibHas TEKYIIEMY BHAY M HPOXOISNIAN depes
3aJIaHHYIO TOUKY
XY, YZ, ZX — mnocKkoCTh CeueHHs ONpeensieTcsl KaK IIOCKOCTh, MapajlielibHas YKa3aHHBIM IUIOCKOCTSM U
MIPOXOJIAIIAs YePe3 3aJaHHYI0 TOUKY
3point — omust MO yMOMYaHHs, 00eCIEUNBACT 3aaHHE TPEX TPEXMEPHBIX TOUEK, OTPEACISIONIMX MIOCKOCTh
ceyeHus

CONPAXEHUE TPEXMEPHbIX TEN

[1naBHOE compsbKEHUE MOXKET BBITIOHATCS TOJIBKO JIJIS TBEPAOTENBHBIX Mojenel o komanae FILLET. Tena

MOTYT CKPYTIIATHCS TaKXKe, KaK U IUIOCKHE 0OBEKTHI, 3a/1aBas PaANyC CKPYTICHHUS U 3aTEM OMpPEIeIisisi pedpa.

=

ANTOpUTM CO3/1aHMs CONPSKEHUM!
[lenxuyTs o kHOTKe FILLET
B otser Ha 3anpoc AUtOCAD wcrons30Bath TOJIBKO OMITHIO MO yMouanuio Select first object — ykasate rpanb
00BeKTa, K KOTOPOi Oy/IeT MPUMEHEHO COTIPSKEHHE
BeecTn paguyc conpspkeHuUst
B otBer na 3anpoc AutoCAD:
4.1. chain (yenouxa) — MpUMeHEHHE CONPSHKEHUS K HAOOPY CONPHKACAIOIINXCSA TpaHel, 3aTeM CIeayeT
HpUrialeHue, ooecneyrBarolee:
4.1.1. edge- ykasanue OTHeIBHOMN rpaHu
4.1.2. radius— u3mMeHeHne BETMIUHBI PAANYCa MEXK/Y OTACIbHBIMH IPAHIMHU
4.1.3. sdlect edge chain — onmus o ymMoIgannio, 06eceunBaroIas mocieI0BaTelbHbIN BEIOOP rpaHei
4.2.  radius— u3MeHeHNEe BEIMYUHBI Paiyca MEX/Ty OTASIbHBIMU IPAHIMH
4.3. select edge — ommust M0 yMOTYaHHIO, 00ECTIEUHBAIOIIAs CONMPSHKECHUE BBIICIICHHBIX IPaHEH

CO3A0AHUE ®ACOK HA TBEPAOOTEJIbHbIX MOAENAX

CHatue (hacox MOXHO MPOW3BOJIUTH TOJBKO B TBEPAOTENHHBIX MOJEISIX Ha IMEPECEUEHMSIX CMEXHBIX TpaHeit

o xomanne CHAMFER

1
2.
3

SRS

AnropuTtM nocTpoeHus (hacku:

enknyts o kHonike CHAMFER

B otser Ha npurnamienne AUtOCAD crienyeT ykazath pedpo, ¢ KOTOPOro He0OOX0UMO CHATH (hacky

B oTBer Ha crenyrommii 3arpoc MOKHO:

3.1 Hakatb kiaaBuiry ENTER u noacBeuenHast moBepXHOCTh CTaHET 0a30BOM

3.2.  ecnu 1Ba katera (packu He paBHbI (yrox packu He paBeH 45°), TO HEOOXOIMMO OMPEICTHTE GAa30BYIO
MOBEPXHOCTh IyTEM BBEICHHWS CHMBOJA N B KOMAaHAHYIO CTpOKy. bymer mojacBeueHa cuemyromast
HOBEPXHOCTb

B oTBer Ha cneayrommii 3anpoc ClieAyeT BBECTH ATUHY (acku Il IEpBOi MOBEPXHOCTH

B otBer Ha crnemyrommuii 3anpoc CIeayeT BBECTH INHY (acKu ISl IPYTOi IIOBEPXHOCTH

B oTBer Ha cneayronmil 3anpoc ciaeayer

6.1.  ykasath peOpo, ¢ KOTOPOro OyAeT CHUMAThCS (acKka

6.2.  MoxHO ucronb3oBaTh onuuio L OOP, mo3Bosomnyio BEIOHpaTh pedpo 1Mo nepumMerpy

ITo oxoHuaHuM BEIOOpaA IpaHeH Wi LUKIOB rpaHeil HaxkaTh knasuiry ENTER

PACYJIEHEHUE TPEXMEPHbIX OB BEKTOB

Komanger EXPL ODE nmMeer HekoTOpbIe 0COOCHHOCTH TIpH paboTe ¢ TpEXMEPHBIMU OOBEKTAMHU:
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y TeJa IIOCKHE TIOBEPXHOCTH CTAHOBATCS 00IACTIMHU

Yy TPOU3BOJIBHBIX Te€JI KPHUBOJMHEWHBIE TOBEPXHOCTH CTAHOBSTCA OJHOMOBEPXHOCTHBIMH MPOU3BOIBHBIMH
TeNnaMu

y IPOU3BOIIFHOTO TENa TUIOCKUE 3aII0THEHHBIE TeJIa CTAHOBATCS O0JIACTSIMH HITH KPUBBIMHU

CETH C TIPOU3BOJIEHOM TOTIOIOTHEN PEBPAINAIOTCs B TPEXMEPHBIE TPaHH

CEeTH C PETyJIIPHOM TOMOJIOTHeN MpeBpallalTcs B TpeXMEepHbIe TpaHu

TIOJIMJIMHUY C TOJIIIIMHOM MpeBpaIiaroTcs B OTPE3KU

IIpDOM3BOJELHEIE TeJga — dTO Tela NMPOU3BOIBHON (OPMBI, KOTOPBIE HCHOIB3YETCS KOTAa OOBEKT
TPEXMEPHOHN MOJIEITU HE TIOJIXOUT HU MO KaKy JIPYTYI0 KaTErOPHI0 OOBEKTOB.

BU3YANU3ALMNA TPEXMEPHbIX MOOENEN

J1ist psina TEXHUYECKUX W HAYYHBIX 33/1a4 KOHEYHOH LIENBI0 TPEXMEPHOTO MOACIMPOBAHHS SBISICTCS UMEHHO
CO3/IaHME MOJIENTH M WCCIEOBAHUE €€ CBOWCTB, YTO IMO3BOJISIET M30aBUTHCSA OT HEOOXOAMMOCTH W3TOTaBJIMBATH
peanbHOE n3aenue. s Takux 1elei BIoJHe JOCTaTOYHO ObIBAaeT MOJyYeHNe TBEPIOTEIbHON MOJISITH.

B mporiecce pa3pabOTKH HOBOTO H3IENIHSA KOHCTPYKTOp, padotaromuii B AUTOCAD, crapaercs padborarh ¢
KapKacHBIMHU MOBEPXHOCTSIMH, HE3aBHUCUMO OT TUIA 00BEKTa. ITO MO3BOJISIET 00eCHeYnTh OBICTPOE OTOOpaKEHHE
00OBEKTOB Ha JKpaHE B peallbHOM BpeMeHH. I TONBKO B KOHIIE MPOEKTHPOBAHHS BO3HHUKAET HEOOXOIMMOCTH
MOJIy4aTh PEAJMCTUYHOEC H300paXKeHHe, T.€. MPUMEHATh TOHHUPOBAHUE, pPACKpalllMBaHWE B peajibHBIC IIBETA,
HAHOCHTH TEKCTYPhI Ha TIOBEPXHOCTh M peaIbHBIE CBETOTEHH, JeNaTh OOBEKTHI MPO3PAYHBIMH, JIENIaTh HAIOKECHHUS
u JIp.

Uem BbllIe TpeOOBaHUS K PEATUCTHYHOCTH H300paKeHHs, TeM IO OoJiee CIIOKHOMY AITOPUTMY OHO
tdopmupyetcsi.  [IpocTpaHcTBeHHBIE  W300pakeHHS C  DJEMEHTAMH  PEATMCTUYHOCTH  MOTYT  OBITh
KJIACCU(QUIIMPOBAHEI IO CIIOKHOCTH:

KapKacHasi MOJICTIb

C YIaJICHHBIMU CKPBITHIMHU JIMHUSMU

C pacKpaleHHbIMHU TIOBEPXHOCTSIMU

TOHUPOBAHHEIE H300paKEHUS C TEKCTYPOU, OTpaXkaromielt (u3ndeckre CBOMCTBA MaTePHAIOB
n300paXeHus ¢ 33JaHHBIM OCBEILICHHEM OT OJHOTO UCTOYHHKA CBETa

M300paKEHUS C 3aJIaHHBIM OCBEIIICHHEM OT HECKOJIbKMX UCTOYHUKOB CBETA

M300paKEHUS CO CBETOTEHBIO

M300paKEeHUS C 3a/IaHHBIM OCBEIIIEHHEM U TPACCHPOBKOM BCEX CBETOBBIX JIydei

B mponecce packpammBanust 1 Tonupoanust AUtOCAD BHauasie BcerJa ynanseT CKphIThie JIUHUH. B xone
OTeparuy YAAJIEHUS CKPBITBIX JIMHWAN, DPACKpAllMBaHWS W TOHHPOBAHHS Pa3lIMYHbIE THIBI TIOBEPXHOCTEH
o0pa0aThIBalOTCsS 1O pa3HOMY. Ecnu Monenbs c(OpMHUPOBaHA TOJNBKO U3 TBEPAOTEILHBIX OOBEKTOB, TO OHA
TOHHMPYETCS C HAMBBICIIIMM KadeCTBOM 3a KpaTdalliee BpeMsl 10 CPaBHEHHIO CO BCEMH APYTMMHU BapuaHTamu. Ha
OCHOBE HE BCSKOM MOJETN MOKHO IOCTPOUTH peaTICTUIECKOE N300paXKeHHeE.

\/ ormepaiys Mo yJaJleHHI0 HEBUIUMBIX JIMHUIA MPOBOJUTCS HaJ BceMH 00BEKTaMH, 0TOOpakaeMbIMU Ha JKpaHE
(B mpocCTpaHCTBE MOJIEITH) WIIM B TEKYIIIEM BUOBOM SKpaHe (B MPOCTPAHCTBE JINCTA)

\/ 3aKpalieHHble (QUryphbl, IOJIOCHI, KPYrd U IIMPOKUE TMOJUJIMHMMA [P HA3HAYCHHUH UM  BBICOTHI
paccMaTpHUBarOTCs TOJBKO KaK MOBEPXHOCTH, UMEIOIIME OCHOBaHME W BEPXHIOK 4acTh. [IpuMeHeHne KoMaH[
CHANGE u CHROP T01BKO TIpH2ET TBYMEPHBIM O0BEKTaM BUJI TPEXMEPHBIX. DUTYDHI U MTOJIOCHI, TIOJTY4HB
BBICOTY, CTAHOBSTCS MPU3MaMH C TPeMs WIH YETHIPbMsI OOKOBBIMH TpaHsAMH. OKPY>KHOCTh MPUHUMAET BUJ
BEPTUKAIBLHOTO CTOJIOA, a IPU pacKpalluBaHUK MPHOOpeTacT BU M CBOWCTBA TBEPIOTEIHLHOTO IIHHIPA

\/ MHOTOYTOJIbHBIE CETH W TPEXMEpHbIE TpPaHH HE MOTyT OBITH BBIJABIEHBI, OJHAKO OHH OIPEIENIIOT

MTOBEPXHOCTH ISl ONICpaIiil yIaNeHHs CKPBITHIX JTMHUH, paCKpaluBaHUsI 1 TOHUPOBAHUS

MOJIETIh TTOJTydYeHHAas IyTeM BBIAABIMBAHUS IBYMEPHOH (PUTypHI pacCMaTpUBAETCS KaK TBEPIOTEIbHBIN 00BEKT

3aMKHYTBIC TIOJMJIMHUKM HYJICBOM IIUPUHBI MPH HA3HAYCHWW MM BBICOTHI BBIIABIMBAHHS 00pabaThIBAIOTCS

00br9HBIM 00pa3zoM. T.H. 06macTh, orpaHUYeHHas 3aMKHYTON MOJMIMHAEH HE pacCMaTpUBAETCs TPU yIaJeHUN

CKPBITHIX JINHUH, pacKpalllMBaHUY U TOHUPOBAHUH HU KaK BEPXHsS, HA KaK HIXKHsIS IOBEPXHOCTh

V/ TEKCT SBISIETCS OCOOBIM OOBEKTOM IPU OINEPALMU YIAICHHS HEBHIMMBIX JIMHUH. TEKCT HrHOpUpYeTCs
komannoi HIDE, ecniu o He oOnamaer XOoTs Obl MUHUMAIBHOW BBICOTOH BhIIaBivBaHusA. Orepanus
BBIJIABIIUBAHUSI TI03BOJISIET TOHHUPOBATH CTPOKM TEKCTa. Eciy BBIJABIMBAaHWE HE NMPUMEHSIIOCH, TO CTPOKH
TEKCTa IMPU TOHUPOBAHUH HE OTOOpaKaroTCs

V/ B TIpolecce YAAICHUsS CKPBITBIX JIMHAH MOTYT BO3HUKATh 3aTpPyAHEHHs], €CIIM HapHCOBAaHHBIE OOBEKTHI
MIPUMBIKAIOT APYT K JIPYTY WIIH MEPECEeKaroTCsl B MPOCTPAHCTBE, TIOATOMY M30€XKaTh MHOTHX MPOOIIeM MOXKHO,
MIPUMEHSIS K PEaIbHBIM TPEXMEPHBIM 00BheKTaM OYJICBBI OTICPAIIHH.

<K<
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Co3gaHue TBepOoTeNbHbIX Mogenen

\/ OOBEKTHI, PACTIOJIOKCHHBIC B BBIKIIOYCHHBIX CIIOSX, T.€. HE OTOOpakaeMble Ha SKpaHe, MOTYT MOBIUSATH Ha
KOHEYHBIH pe3ynpTar 0ToOpakeHHus. Ecii 00beKThl HaXOATCS Ha 3aMOPOKEHHBIX CIIOSIX, OHHM HE BIUSIOT HA
MPOLECC YIAJICHUS] HEBUIUMBIX JTUHUN
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HACTPOMKA CUCTEMbl TPEXMEPHON BU3YAITU3ALIUN

Cucrema TtpexmepHoro otoOpaxenuss B AUIOCAD mo3BoiseT y4YuTHIBaTH CBOMCTBA MaTepuaia IpH
BBITIOJIHEHUH pacKpaiiuBaHus. [l HACTPOMKHM CHCTEMbl BH3yalu3allid HEOOXOJMMO Ha BKIagke System
muasgorosoro okna Options B criucke Current 3D graphics display Beibpars TpeOyemyro rpaduuecKyro CHCTEMY
U INeJKHYTh 1O KHomke Properties. B 3ome Materials cunenyer ycranoButh ¢uaxkok Enable materials,
TI03BOJISONIMI IPHUMEHATh MaTEPUAIbI.

YOANEHVE HEBUOUMbBIX NTUHUWA

CrHoXHBIE TpeXMEpHbIC MOJICTM YacTO OKa3bIBAIOTCS MEPErPYyKEHHBIMH, UTO 3aTPYAHSIET WX UYTEHHE U
NPOCMOTP PE3YNbTATOB BHIMOJHEHUS! KaKoi-mO0 KoMaHIbel Ha o0ObekTe. Hambomnee mpoctoit cmocod momyueHue
PEATMCTHUECKOW MOBEPXHOCTH MOJICNM B Mpolecce pa3pabOTKM — yJallcHHe HEBWAWMBIX JIMHUH, T.e. JIMHUMH,
HAXOSIIUXCS 0331 TIOBEPXHOCTH MIPH TEKYIIEH HACTPOHKE MOJIOKEHUS KAMEPhI U HATIPABICHUN BU3UPOBAHUSI.

Jliist ynaneHus CKpHITHIX THHMI ucrons3yercs komanna VIEW/HIDE, cooTBeTcTByromas KHOMKA Ha MTAHEIH
unctpymenToB RENDER mu6o skpannoro mento VIEW 2.

Jlo ynaneHuss HEBHJUMBIX JIMHUI Tena OTOOpaXkaroTcs B BHIE Kapkaca. [Ipw TakoM mpejcTaBICHUH
MOBEPXHOCTh TeJa AMMPOKCUMUPYETCs peOdpamu rpaHeil 1 00pa3yOIUMH THHASIMH UCKPUBICHHBIX MTOBEPXHOCTEH.
[l BU3yasM3aluyi KPUBOJIMHEHHBIX 3JICMEHTOB MOJICIH UCIIOJIb3YOTCS JIMHUM UCKPUBJICHHS, IFIOTHOCTh KOTOPBIX
onpexnenserca cucremHol nepemennoit | SOL INES B MoMmeHT co3manust o0bekTa

[Ipu ynaneHUH HEBUAMMBIX JMHHHA TBEPIOTEIBHOTO OOBEKTa TI'€HEPHUPYIOTCS M YIAJIAIOTCS HEBUIUMbIC
JWHUH 00BEKTa, TMPEICTABICHHOTO CEThIO. YMPABIsEeT yAalCHUEM HEBUAMMBIX JIMHUA CHCTEMHAs TepeMEHHAs
DISPSILH. ITpu ee 3nauenun paBubiM O, 00BEKT C yAaJCHHBIMU JTUHUSIMH OTOOpPaXKaeTCs B BUJIE CETH, eciu =1,
TO B BUJIC CHIYITHBIX JIUHUU.

PACKPALUMBAHUE TPEXMEPHbIX MOLENEN

VYnpaneHue CKpBITHIX JHHUI TOJNBKO YIy4IIAeT BOCHPUSITHE PUCYHKA, OoJjiee pealMCTUYHOE HpEACTaBIICHHE
JlaeT METOJ €€ pacKpaminBaHus. PacKpamuBaHue — 9T0 YIpoOIIeHHas Bepcus ToHupoBanus B AUOCAD.
[IpumensieTcst packpaniuBaHue MPU HEOOXOJUMOCTH OBICTPOrO TOMYUYSHHS HATJISTHOTO TPEACTABICHUS O MOJICIH,
0COOEHHO €CJIH 9Ta MOJIENb COCTOUT M3 MPOCTPAHCTBEHHBIX 00BEKTOB C MOBEPXHOCTSMH. [Ipu packpalvBaHHU 1O
YMOJYaHUIO IPUHUMAETCS, YTO B HAJIMYUU UMEETCS OJJUH UCTOYHHUK OCBEIICHHS, Pa3MEIIEHHBIN 32 TOYKO# 0030pa.

Komanma SHADE oOecnieunBaer ynmajieHue HEBHIMMBIX JHHMA M HAaHECEHHWE MOHOTOHHBIX CBETOB Ha
BUMIMBIE TIOBEPXHOCTH Ha TEKYIIIEM BHIOBOM dKpaHe. [Ipu packpammBanuy mpeanoaaraeTcs, 4To CTOYHHUK CBETa
OJIMH U PacIoJIOKEH 3a CIIMHOM MOJIb30BaTeNs, T.H. «CBET U3-3a IIJIeU».

[Ipu BEIUKCIIEHNHN OTTEHKA [BETA KaKJOW TPaHH YUUTHIBAIOTCS YTOJI HAKIIOHA TIOBEPXHOCTH K HAIPaBIECHUIO
B3MUIsIAa W 3HadeHusi cuctemHoi mnepemenHoir SHADEDIF. Yem kpyde yrom HakjoOHa IOBEPXHOCTH IIO
OTHOIIECHUIO K HAPABJICHUIO B3TJIA/1a, TEM TEMHEE OTTEHOK €€ PacKpacKu

st momyueHus pacKpaleHHbIX HOBEPXHOCTEH HEOOXOOMMO NMPaBHILHO YCTaHOBHTH 3HAUEHMS CHCTEMHBIX
TIepEeMEHHBIX
Vv SHADEDIF - ompenenser KOHTPAacTHOCTb U SIPKOCTb M300pakeHUs 4eM OoJbllle 3HAYeHWE CUCTEMHOMN

MIEPEMEHHOM, TE€M BHIIIE KOHTPACTHOCTh OTOOpaKCHUs. DTa NepeMeHHasi KOHTPOJIHUPYET CTeNeHb AU Py3HO
OTPaXEHHOTO CBETa, T.€. MPOIEHT CBETOBOTO IOTOKA, KOTOPBIA OTpaxkaercs or Mmoxaenu. Ilo ymomdanuro
3HauyeHue paHo 70, uro o3xayaer 70 % cBeTa, OTpaKaeMOIo MOBEPXHOCTHIO MpecTaBisaeT co0oit nuddysHoe
OTpaXKEHUE CBETa, MOCTYIAIONIEr0 OT UCTOYHUKA, a octaimbHble 30 % - 3T0 OoTpakeHHBIN cBer. Ecnu 3amath
3HaYeHUE CHCTEMHOM MepeMeHHON OUeHb MaJICHbKUM, TO MOJIENb Ha YepTexke OyIeT CIUIIKOM OCBEUICHHON U
HEJIOCTaTOYHO KOHTPACTHOM
v SHADEDGE - o0ecrneuynBaeT BBIOOP OJHOTO W3 YETBHIPEX METOJOB pPacKpallMBaHUs. JTa TepeMeHHasI

IMO3BOJIIET KOHTPOJMPOBATh YPOBEHb OCBEUNICHHOCTH TrpaHeld. B 3aBUCMMOCTH OT 3HaueHHWS CHCTEMHOM
MEpEMEHHON

0 — rpanu packpammBaioTcs 0e3 BbIICTICHUS UX pedep

1 - rpaHu pacKpamuBalOTCs C BBIACTICHHEM UX pedep

2 — MOBEPXHOCTH MPUHUMAIOT I[BET (P)OHA, a BUAUMBIC peOpa — IIBET 00BEKTOB

3 — ommys MO0 YMOJIYaHHIO, MO3BOJISIIONIAs PacKpalluBaTh I'PaHH [BETaMH OOBEKTOB, IPH 3TOM pebpa

BBIJIETISIFOTCS IBeTOM (poHA, 3(pPeKT MoACBETKH OTCYTCTBYET
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v FACETRES - peryaupyer miaBHOCTb, T.e. CTCNEHb CIIIQ)KWBAaHWS TOHHPOBAaHHBIX H300paKeHUH, NpH
pacKpalMBaHUU OOBEKTOB € TOAABICHUEM CKPBITBHIX JTMHUM
Vv FACETRATIO — ompezaenser MmIOTHOCTh CETH, CO3JaBacMOMN JJii KOHHUCCKUX M IMJIHHIPUYECKUX TEJl.
3navyenue nepemeHHoN =0 obecneunBaeT 0OBIYHYIO IVIOTHOCTh, 3HaU€HHE =1 IUIOTHOCTh CETH yBETMYUBAETCS,
YTO TMO3BOJSIET IMOBBICHTH KAayecTBO TOHUPOBAHWS W pacKpallMBaHHUA TPH OOpabOTKE KPUBOJIMHEHHBIX
MOBEPXHOCTEN
Vv HIDEPRECISION — mpu 3nauenun =0 BbIUKCICHHMS B TpoOLEcCe YAAICHUS HEBUIAMMBIX JHMHUA H
pacKpalBaHUs BBIIOJIHAIOTCA C OAWHAPHOW TOYHOCThIO. llpu 3Ha4YeHuMM mnepemeHHON =1 BeIYMCIEHUS
MPOBOJATCA C YABOGHHOW TOYHOCTBIO, HA YTO NOTpedyeTcst O0JIblIe BpeMeH! U 0OJIbIIe MaMsITH
IIpu packpammBanun ¢ momomibio koMaHnsl SHADE — HeBO3MOXKHO TONYyYuTh OJNHKH, IEepeMelaTh
MMCIOLINICS UCTOYHHK CBETa U 100aBJIATh HOBBIE HCTOYHHUKHU CBETA.
OcgemeHHble 00BEKTHI HEJB3S COXPAHATh WM Ie€4aTaTh, OHU MOTYT OBITh HCIIOJB30BAaHBI TOJBKO Kak
CIIAMIBI.
J1ist 3aMeHbI pacKpalIeHHOT0 N300pakeHHs Ha TIepBOHAYaIbHBIN PUCYHOK HcIonb3yeTcst komanaa REGEN.
Ota Xe KOMaHIa MpUMEHseTcsl npu padoTe ¢ TeMH BUAAMH MOJENeH, KOTOpBId ObUIM CO3AaHBl C IOMOIIBIO
(yHKUIMH HANOXKEHWsI TeHEeH MM TOHUPOBaHHA.

TOHUPOBAHUE U30BPAXEHUNA TPEXMEPHbIX OB BbEKTOB

[onupopanme (peHIEpHHT) — 3TO CJIOKHOE CPEICTBO BHU3YAIH3AlUH YEPTEKEH, MO3BOJSIOIICE
co3/1aBaTh a0CONIOTHO PeaMCTUYECKUE M300paKeHHsT TPEXMEPHBIX MOBEPXHOCTEH M TBEPAOTEIBHBIX MOJENEH ¢
YUETOM Ppa3jM4YHBIX ONTHUYECKUX IPQPEKTOB, B T.4. MPO3PAYHOCTH M HAIOXKEHHS. TOHHUPOBAHHBIE H300paKEHUS
BBITJIAAAT 00JIee PeaTrCTUYHO TI0 CPABHEHUIO C KapKACHBIMH N300paXKeHUSIMU.

B AutoCAD umeercst Tpu BU1a TOHUPOBAHMSL:

Render — ymporieHHOe TOHHUpPOBaHHE, KOTOpPOE O0JagaeT HAaMMEHBIIMMHU BO3MOYKHOCTSIMH HACTPOWKH M
MOJISITUPOBAHUS PA3INIHBIX (G ()EKTOB BU3YAIN3AINH, HO SBJISCTCS Hanbosee OBICTPBIM

Photo Real — ¢oropeanicTiuunoe, kotopoe (GopMupyercss Ha dKpaHe MOCTpO4HO. [T03BOJSIET BKIIOYATH
(bparMeHTBI PacTPOBBIX PHUCYHKOB, CO37aBaTh MPO3payHble MaTepUallbl M MOJEIUPOBaTh A(deKThl mpu
OTOOpaXKCHUH TeHEH

Photo Raytrace - obecrniedrBaeT TOHHPOBaHKE HA OCHOBE AJITOPUTMa 0OPAaTHOI TPaCCUPOBKH CBETOBOTO JIy4da
IUTA TeHEepaIuy OTPAXKEHUS, IPEIIOMIICHHUS i TOYHOTO OTIPEIeNIEHHs OCBEIIEHHOCTH

TonupoBanue npeacrasisieT co00i OTAENBHBIN MpOLecC MPH CO3JaHUU MPOeKTa HOBOro m3zaenus. [Ipouecc
TOHHMPOBAHHUS Pa3AeIsIeTCs HA HECKOJIBKO ITAIOB!

1. TloaroroBka Moaenei Ui TOHUPOBAHUSI.

1.1 obecrieunBaeTCsl KOHTPOJIb 3a criocodamMu (HOPMUPOBAHUS OOBEKTOB
1.2.  3amaeTcs HacCTpPOHKa TOUHOCTH OTOOpaXKeHUS
2. CosznaHue oCBEUICHUE MOJICIN
21.  co3maHWe WCTOYHHMKOB CBETa HA OCHOBE YCTHIPEX THIIOB HCTOYHHKOB. PACCESHHBIN, YAATCHHBIN,
TOYECYHBIH, HAPABICHHBIH UCTOYHHUK CBeTa (IPOYKEKTOP)
2.2.  HacTpoiika MCTOYHHMKOB CBETa MO TEKyl[ylo 3anady. HeoOxomumo co3nath CIL€HEBL — BHIBI C

MCTOYHUKOM CBETa
3. Beibop matepuasioB Ui MOBEpXHOCTH OOBekTa. MATEPHMAJ — 3TO COBOKYIHOCTh IOBEPXHOCTHBIX
XapaKTEePUCTUK, B COCTaB KOTOPBIX BXOJHUT LBET W/WIM 00pasell TeKCTypbl MOBEPXHOCTH, pPAacCesHHE,
OTpakeHHE, IIEPOXOBATOCTH, IIPO3PAYHOCTD, IPEIOMIIEHHE U KapTa MUKpOpebeda
3.1.  BoIOOp U3 UMeroLIeicS ONOIMOTEKN OTpAKATENBHBIX XapaKTEPUCTHK MaTepHaioB
3.2.  NIpUCBOCHHE PA3IMYHBIX BUIOB MAaTEPHAJIOB BUIUMBIM IIOBEPXHOCTIM
4. HenocpencTBeHHOE NMPOBEACHUE TOHUPOBAHMA. B CBS3M €O CIOXHOCTBIO NPOBEICHUS AAHHOTO Ipolecca
00BIYHO TpeOyercsi JOCTATOYHO OOJNBIIOE KOJMYECTBO TMPOOHBIX JCUCTBHHA JUIs IOJNYYCHUS HYKHOTO
pesyJsibTaTa
4.1. mepBas TOMNBITKA TOHUPOBAHUS TIPOBOJMTCS COTJACHO YCTAHOBKaM IO ymomdaHuio. OrleHka
HOJTy4EHHOTO pe3yibTaTa MO3BOJISIET ONPEISTUTh HACTPOHKH, TPEOYIOIINe N3MEHEHUIT
4.2.  ecnv HEOOXOAMMO YCTAaHOBUTH HOBBIEC MTApaMeTPhl TOHUPOBAHUSI
4.3.  MoxHO 100aBuTh (HoH mwin 3 (deKkT TymaHa (paccesiHue CBETa B BO3AYIIHON Cpee)

TonupoBaHue kenaTeTbHO HAYMHATH C TIPEABAPUTENFHOTO BapUaHTa, KOTOPBIH BBIMOJIHACTCS Ha Oa3e O
TOHHPOBAHMUS TI0 YMOJTYAHUIO, YTO TTO3BOJISIET ONPENEINTh, KaKHe MaTepralbl M HICTOYHHKH CBETA HY)KHO CO3/IaTh.
Jns mpoBeleHHsT NpeIBapUTEILHOIO TOHHUPOBAHMS JIOCTATOYHO BOCIIOJB30BAThCS KHOMKOM Render mnanemn
nactpymenToB RENDER.
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[Ipomecc TOHUpPOBaHMS MOXKET OBITh 3HAYMTEIBHO COKPAIICH MO BpPEMEHH, €CM 00padaThiBaTh TOJILKO
HEKOTOpBIe 00BeKTH Mosenn. st aToro ncnons3yrores onmun ot RENDERING PROCEDURE nuanorosoro
okHa Render.

noaAroToBKA MOAEU ANA TOHUPOBAHUA

Hagnume 3aKkpbIThIX rpaseii. [lepen HayajqoM TOHUPOBaHHS HEOOXOIUMO YIAIUTh BCE CKPBITHIC
MOBEPXHOCTH, T.K. MPOIECC UX TOHUPOBAHHUS SBISCTCSA OSCCMBICICHHBIM M TOJILKO TPeOYET 3HAUMTEIbHBIX 3aTpar
BpeMeHHU. J{st Toro, uto Obl ONPECIUTh Kakas M3 HMOBEPXHOCTEH SABJSCTCS MEPeIHEH Wiu 3aJHeH UCIOJb3yeTCs
HOpMaJlb K Kaxaoil u3 rpaHeid. [Iporecc yaageHus 3aJHUX TpaHel 3aKi0YaeTcsl B TOM, YTO MPH TOHUPOBAHHH
AutoCAD BbIuuCIIIET BCe HOPMaJIH, HANPABJICHHBIC OT TOYKHU 3PCHHS, M YJAJSET U3 CIICHBI CBA3aHHBIC C HUMHU
MHOTOYTOJBHUKH.

[Tocne Toro, kak 3agHue rpanu OyayT yaaneHsl, AULOCAD cpaBHHBaEeT OTHOCHUTEIIBHBIC PACCTOSIHHS TI0 OCH
Z. Ecnu ontHa U3 TpaHei nepekpsiBaeT apyryro, To AUtOCAD ynanser HeBUANMYIO TpaHb.

Y TBepHOTENbHBIX OOBEKTOB BEKTOPHI HOPMaliell BCerja NpPaBHIBLHO OPHEHTUpOBaHBI I[IpoOneMbr ¢
TIPaBIWIIBHON OpHEHTANel BEKTOPOB HOPMAJICH MMOBEPXHOCTEH BOZHUKAIOT TOJHKO ITPU TOHUPOBAHUH OOHEKTOB, HE
UMEIOIINX TOJIIUHBI. JABYMEPHBIX M TPEXMEPHBIX TpaHed, CeTYaThlX MOBEPXHOCTEH W BBIAABICHHBIX AYT H
OTPE3KOB.

Hus Brmouenus xomanasl RPREF ymanenus HeBuaumbeIx rpaHeli HEOOXOIMMO B JTUATIOTOBOM OKHE
RENDERING PREFERENC, otkpsBaecmoro mo komaume VIEW/RENDER/PREFERENCE B o6mactu
Rendering option menkuyTh 1o kHOMKe M oOre options. B otkpsiBiiemMcs auagorosom okue Render options, B
obactu Face control ycranosuts ranouky y omun Discard back faces.

Ecmu mporniecc TOHMPOBaHUsI MPOBOJUTCS C MOJIENBIO, KOTOpas co3iaHa 6e3 yvera TpeOOBaHHI K BEKTOpam
HOpManel moBepxHocrei, To omuu Discard Back Faces u omius Back face normal is negative nomkHsl ObITH
OoTKIFOUeHBl. OTKITIOYEHHE STHX OIMIHA 3HAYUTENHLHO 3aMEIISICT MOJMYYCHHE TOHHPOBAHHOTO W300pa)KeHHs, HO
MO3BOJIAET 00ECIIEUUTh KOPPEKTHOE N300pakeHNE 00BEKTA.

KoanvectBo rpaseii u BepmmH. OT MX KOJIMYECTBA 3aBUCUT BpeMs, TpeOyeMoe Uil TMOCTPOSHHUS
TOHHPOBAHHOTO M300pakeHus. [Ipy ynpouieHnu CTpyKTypbl IOBEPXHOCTA U MUHHMHU3AIUY YKCIIa TPaHel poIece
TOHHUPOBAHHUS 3HAYUTENHHO YIPOINASTCS U MEHbBIIE BPEMEHHU TPATUTLCS Ha ONpeJeNieHHe 1BeTa KaXI0T0 TTHKCEs
TpaHH.

Ecnu npu TOHMPOBaHHMH T'€OMETPUYECCKMX OOBEKTOB BO3HHMKAIOT TPYAHOCTH, MOXHO PEKOMEHI0BATh
pabotathb ¢ Takumu o0vekTamu B pexkumax PHOTO REAL u PHOTO RAYTRACE.

Iepecexawnuecss U NepekpbiBawme rpauu. [Ipu ynpoiineHuu mpoiecca GOpMUPOBAHKS MOJICITH MOXKET
BO3HHMKATh CUTYallUsi, IPX KOTOPOH OJIHA TpaHb MPOXOAUT uepe3 Apyryto. [Ipu BO3HUKHOBEHHUHU TAKUX CHUTYAIlHs
pexomenyercs Tonupoarh pexxumax PHOTO REAL u PHOTO RAYTRACE.

Ecmu  mpow3BOAMTCS TOHUPOBAHME TEPEKPHIBAIONIMX JPYr Jpyra TpaHedl ¢ MPOTHBOMOJNOXKHO
HANpPAaBJICHHBIMU HOPMAJISIMU HEOOXOJMMO KOHTPOJIMPOBATh, YTO Obl JIMHUU KOHTypa TpaHed HUTIC He
MepECEeKAIHCh.

TpexmepHsbie cetu. OcCHOBHAs mMpoOjIeMa PH TOHUPOBAHWUHU TaKUX OOBEKTOB ATO UX CriaKuBaHUe. Pexum
IUTABHOT'O TOHHUPOBAHHUS IMepexoja depe3 KpoMky rpadu Bkmouaercs omnmuedr SMOOTH SHADE mo komanme
RPREF/RENDERING PREFERENCES/RENDERING OPTIONS. CraaxuBaHue HE MOXET MPOUCXOIUTH,
€CITU YTOJI MEeXJTy COCEIHUMH I'PaHsIMHU MPEBBIMIACT ONPEACICHHYIO BETHIHNHY .

TouyHocTh M paspemienne otroOpaskenusi. Omnpexpensercs komangod VIEWRES. Tounocts
anmnpoKCUMallMY, yCTaHaBJIMBaeMas JaHHOW KOMaHOHM, yHpaBiseT IJIABHOCTBHIO IMPEJCTABJICHUS KPYroB, Ayr U
9JITMIICOB. YEM BBIIIE TOYHOCTh ANMMPOKCUMAIIMH, TeM TUIaBHEe AYTH U OKPYXKHOCTH, HO JUTMTEIbHEE U3 MPOIECC
pereHepanuu.

J171s1 IOBBIMICHUS TPOU3BOIUTEIBHOCTH PEKOMEHIYETCSI B XO/I¢ MPOCKTHPOBAHUS YCTAHABIIMBATH KAK MOYKHO
MEHBIIYI0 TOYHOCTH AMMPOKCUMAIIUH, a TIepe]] TOHUPOBAHUEM YBEIUUUTE €€ JUIS MOJIydeHHUsI TpeOyeMOoro KauecTBa

NMAPAMETPbl TOHUPOBAHUA

TorupoBanue 0OBEKTOB TMOIYUEHHBIX W3 KPUBOJMHEHWHBIX IMOBEPXHOCTEH B OOJBIION Mepe 3aBHUCHUT OT
3aJIaHHBIX ITAPaMETPOB ITOTO Tpoliecca. Takas KPUBOJIMHEIHAS IOBEPXHOCTh MOXKET TOHUPOBATHCS KaK I'paHEHHAS
(6BICTpBIIT CITOCOO) MM KaK TJIaaKast.

3arpy3ka CHCTEMBl TOHUPOBaHHUS MPOWCXOIUT aBTOMATHYECKH TPU TIEPBOM 3amycke 000N KOMaHIbI
touupoBanus (RENDER, SCENE, LIGHT, RMAT, MATLIB, BACKGROUND wu ap). Kpome Toro, cucremy
TOHHPOBAHUS MOKHO 3arpy3HTh/BBITPY3HTh € TIOMOIIBIO KoMaHabl ARX, nmeroriieit cieyromnme omium:

? - BBIBOJIUT CIIMCOK 3arpyKeHHbIX ARX-npuiioKeHui
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LOAD - zarpyxaer ARX-npunoskenue. st 3arpy3kud TOHHPOBAHUS B OTBET Ha JOMOJIHUTEIILHBIA 3aIpoc
crenyer BBectu render
UNL OAD - Boirpyxaer ARX-npusnoxkenue. [[ys BIrpy3Ky TOHUPOBAHHS B OTBET Ha JOMIOJHUTENIBLHBIN 3apOC
crenyer BBecTu render
OPTIONS - ycranaBnuBaeT mapameTphbl, CBsI3aHHbIE ¢ KOHKpeTHBIM ARX-nipuiiosxeHreM
[TapameTpsl TOHHpOBaHWSA ycTaHaBiauBaroTcs B guanoroBoM okHe RENDER, koropoe oTkpwiBaeTcs 1o
xomanne VIEW/RENDER/RENDER. OkHO colep KuT Clienyonnue KOMIIOHEHTBI:
Vv coucok RENDERING TYPE, B KoTopoM BEIOHpAETCs PEXKUM TOHUPOBAHHMS
/] Render — no3Bossier 3agath ocHOBHO# Tl ToHupoBanus B AULOCAD. TonupoBanue 6€3 BO3MOKHOCTH
JNO0aBIICHHUsT MCTOYHHKOB CBETa, IPHCBOCHUS MAaTEepHaliOB M OIpENeNIeHUs CIeH. EJIMHCTBEHHBIN
MCTOYHHUK CBETa pacrojaraercsi Kak Obl 3a CIHMHOW Yy HaOJoAarens, U He MOXKET OBbITh M3MEHEH HIIU
nepeMeIiceH.
1] Photo real — peanucTuyHoe TOHMPOBaHUE C BO3MOYKHOCTBIO OTOOpa)KEHUs PacTPOBBIX U MPO3payHbBIX
MaTepHaloB, a TAKXKE C yIyUIICHHBIM 0TOOpaXKeHnEM TeHel. MIcToOYHMK cBeTa
1] Photo raytrace — wnambonee peanMCTHYHOE TOHHMpPOBaHME, obOecreunBaromiee 3PPEKT OTpaxeHus,
pedpakIiyu, TOYHBIX TCHEH
Cmcox SCENE TO RENDER mno3Bonsier BEIOpaTh ClieHY U3 IEPEYHCISHHBIX B CITUCKE
obmacte RENDERING PROCEDURE, B koTOpoM UMEIOTCS (PIIAKKH:
1] Query for selection obecrieunBaeT TOHHPOBAHKE TOJIHKO MPEIBAPUTEIHLHO BHIOpaHHbBIE 00BbEKThI. OmIus
UCTIOJNIB3YETCS U MPOBEPKU HACTPOMKH OTIEpallii TOHUPOBAHUS Ha OJHOM HMJIM HECKOJIBKHX 00BEKTax
@  Crop windows mno3BoJisieT 3a1aBaTh B TEKyILEM dKpaHe 00JacTh TOHUPOBAHUS B BHAE NPSIMOYTOJIBHOTO
¢parmenTa
7] Skip render dialog mo3BonseT OTMEHHUTH MMOSIBICHHE aHANOTOBOro okHa komauabsl RENDER, dgto
MO3BOJIIET B CICOYIOUIMHA CEaHC PEAAKTUPOBAHMS HAa4yaTh TOHUPOBAaHHME HEMEIJIEHHO IOCJe BBOJA
KOMaH/IbI
V/ 1one LIGHT ICON SCALE mozBomser 3agaTh 3HaueHHEe KOdPQHUIMEHTa MaclTaOupoBaHUs
0JI0KOB/MTUKTOTPaMM UCTOYHUKOB CBeTa. J{JIs 3TOro Mucnob3yercst Ko3(hGUIUSHT MacITabupOBaHus YepTeKa
Vv more SMOOTHING ANGLE mo3Bomser ompemenuTs yroia MEXAy TpaHsAMH, MPH KOTOPOM HAdWHAET
paboTaTh peXHM CTIaXHBAaHWS. YTOJN CIIIaXHBaHUS — MaKCHMAJBHBIH Yroll MEXAY CONpPUKACAFOIUMHUCS
TPaHsAMH, JUII KOTOPBIX B TPOIECCe TOHUPOBAHUS BBIMOJHSACTCS CTIIQKMBAHUE MOBEPXHOCTH. 110 ymMomrdanuio
rpaHH C OpUCHTaIMel, mpeBbimaromei 45°, paccMaTpUBalOTCsA Kak HMEIOIIHEe MEKay coboir pedpo. Uem
MEHBIIIE YTOJI CTVIAKUBAHUS, TEM OOJIBITIE peOep Ha TPaHEHHOM OOBEKTE
Vv obmacte RENDERING OPTIONS, B kOTOpoM BKIIOYEHHE HIDKE MEPEUHCICHHBIX (IAKKOB W KHOIKH
o0ecrieunBaerT:
@  Smooth shade — BkiroueHHME peXHMa IUIABHOTO OTOOPAKEHHS KPUBOJIMHEWHBIX ITOBEPXHOCTEH.
Hcnonb3yercst Al CrIIa)KWBaHUS MHOTOIPaHHBIX OOBEKTOB, MPHUYEM Ha TIpaHWIlE CMEXKHBIX TIpaHel
NPOMCXOJHUT CMELICHHUE [[BETOB

<<

@ Apply materials — BriodeHHe pexuma OTOOpakeHHMs MarepuaioB. Mcmome3yercs —mpu
MMIIOPTUPOBAHHBIX U MPUBA3aHHBIX MATCPHAIIOB
@  Shadows - BkIIOYeHHE pEKUMa HaIU4YMs TEHEHl y o00BekTOB. PaboTaeT TONBKO B pEKHME

doropeamucTruanoctu Photo Real win B pesxime Tpaccuposku yda Photo Raytrace.

@  Render cache — BkiroueHHEe peMMa COXPaHECHHS PE3yJbTaTOB OTOOPAKCHUS HAa KECTKOM JIMCKE.
Hcnone3yercs mpud HEOOXOIMMOCTH TOHHPOBAHHMS OJIHOM CIIEHBI HECKOJNbKO pa3, T.K. AUIOCAD
UCTIONIB3YET COXPAaHEHHBIE NaHHBIE [UIS MOCIENYIOUINX ONEepalui, coKpamas BpeMs HeoOXoaumoe Ui
HOBTOPHOTO aHAJIM3a MOJEIN

@  xHomka More options - BbI3BaTh pa3iIMYHbIC JUAJIOrOBBHIC OKHA B 3aBUCUMOCTH OT YCT@HOBJICHHOTO
pexxuma ToHHpoBaHUs. [Ipu BEIOOpE PEKUMOB TPACCUPOBKHU Jy4a W (POTOPEATUCTUIHOCTH B OOJIACTH
Anti-aliasng MOXHO BKIIOYUTH NEPEKIIOYATENb pa3pelialoieil  CIOCOOHOCTH — CrIIaXKMBAaHUS
Min/L ow/M edium/High

Vv obmacte DESTINATION — comepXuT pacKpbIBAIOILMICA CHMCOK BhIOOpa HaNpaBiIeHHUs, B KOTOpoe Oyner

NOMEIIIEHO TOHUPOBAaHHOE N300pakeHHe

@ Viewport — omuys Mo yMOT4aH IO, 00eCIeunBaeT OMEIICHHE H300paKeHHUsI B BUIOBO dKpaH

(0] Render window - momerienne u3o0pakeHHWs B OTAEIbHOC OKHO TOHMpoBaHus Render, kotopoe
npejcTaBiser co0oit 00braHOe okHO Windows, mo3Bossitoliee KOMUPOBATh Pe3yNIbTaT TOHUPOBAHUS B
Oydep oOMeHa WM COXpaHUTH ero Kak ¢ain .bmp. Pabota ¢ 3TUM OKHOM MO3BOJISIET HCIOJIB30BATH
nmpokue Bo3moxkHocTd AULOCAD st nanbHednei 00paboTku H300pakeHNUs.

(/] File - momemenne nzobpaxeHus B aiin
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Vv obmacte SUB SAMPLING — comepXuT pacKphIBAlOIINICS CIIMCOK PEXHMOB 00pabOTKH 3P (EeKTOB THIA
«TeHp». [l03BOJISIET YCTAaHOBHTH OTHOCHTEIBHOE KOJMYECTBO TOHHPYEMBIX NHKcenei. Ilo ymomrdanuio
ycTaHOBJIEHO oTHomeHue 1:1, T.e. TOHUpYeTCs KaXIIblii MUKCeNb. Ecny ycTaHOBUTH MEHBIIIEE OTHOIIEHHE, TO
3HAYUTEIFHO YCKOPUTCS MPOIECC TOHUPBOAHHMS

Vv xHomka BACKGROUND BbI3bIBacT Ha 5KpaH IWAIOTOBOE OKHO OJHOMMEHHOW KOMAaHIBI, COJEpIKaliee

CIIeTyIOIINe KOMITOHEHTHI:

(/] SOLID — omHouserHwli (hoH, BBIOpaHHBIA W3 HamuTpbl LBeTOB. llpeacraBiser coOoil CIIOMIHYIO

3aJIMBKY OIPEAEICHHBIM I[BETOM

@  GRADIENT — rpaguentHsiit (mmaBHbIi) nepexoq Mexay tpems neramu T OP/MIDDLE/BOTTOM.

Hacrpoiika nepexo/a onpeessercs B MpaBoil HkHe# obnactu nsmwkkoB Horizon/Height/Rotation

1] IMAGE — B Buze ¢oHa HCHIONB3YETCs PacTpoOBOE M300pakeHHEe, KOTOPOE MOKET UMETh ONpPEAEICHHbIC

pasMepsl, WM MOXKET OBITh PAa3MHOKEHO TI0 MPSIMOYTOJIBHOM CETKe, 3aroIIHsIsl BECh OH

1] MERGE - B kauecTBe oHa UCHONIB3yeTCcs TeKyllee n3oopaxkenue Ha skpane AUOCAD. Ilpumensiercs

B TOM CcClly4ae, KOTJa TOHHUPOBAHWE BBITIONHACTCS TOJBKO MO OTHOIICHWIO K YacTH SKpaHa, YTo
obecnieunBaeT (HOPMHUPOBAHME COBMEIICHHOTO HW300PKCHUS TOHHPOBAHHOTO OOBEKTa M HE
TOHUPOBaHHOTO (hOHA

1] nogse ENVIRONMENT mno3Bosmser BbIOpaTh AONONHUTENbHBIM (aiin s co3maHus sddexra

orpakenusi. AULOCAD nHakiagpiBaeT 3TO H300pakeHHe Ha cepy, OKPYKAIOIIYIO CLEHY.

kaonka FOG/DEPTH BrI3sIBaeT Ha dKpaH AMAIOTOBOE OKHO OJHOMMEHHONH KOMaH IbI

kaonka RENDER mno3BonsieT mpoBecT MPOCMOTP pe3yabTaTOB TOHUPOBAHUS

COXPAHEHME, PACIMEYATKA U 3KCMOPT TOHUPOBAHHbIX U30EPAXEHUA

<K<

Co3anHOe TOHUPOBAHHOE N300paKEHNE MOXKET OBITH MEPEeIaHo:
B BuaoBoe okHO Ha 3kpaHe AUtOCAD. B sToMm ciydae HMCHOJIB3YIOTCS HACTPOWKH MO YMOJYaHHIO, a caM
mporecc HauboJiee YacTO WCIONIB3yeTcs NMPH OTIaAKe — BhIOOpE BUIa M HAabOpa MCTOYHHKOB OCBEICHUS.
Coxpanenue npousBoautcs mo komanae TOOL S/DISPLAY IMAGE/SAVE, 3ateM HEOOXOIHUMO YKa3aTh THUIT
(aiina. Ilocne menuka mo kHonke OK B OTKpBIBIIEMCS AMAJIOrOBOM OKHE CJIEIyeT 3a1aTh uMs s ¢aiia u
MECTO €r0 XpaHEeHUS
B crientmanibHOe 0kHO RENDER. TlpuMmensiercs rmpu coxpaHeHHH OKOHYATENFHOTO Pe3yNbTaTa TOHHPOBAHUS H
BBIBOJIA Ha meuaTh. [locne TonupoBanus B otaensHoe okHo RENDER (B cnincke Destination BeiOpana ormimst
Render Window) reo6xoaumo BeimoanTs KoMauay FILE/SAVE u 3amars uMs mis ¢aiina ¢ pacumpeHremM
.bmp
B aiist. [Ipumensiercs Ui coXpaHeHHs pe3yIbTaTOB TOHUPOBAHHS B AJIEKTPOHHOM BHIE Ha OyyIiee.

BbIBO/I COXpaHEHHOTO W300paKCHHUsI HAa dKpaH MOHHTOpa mpousBoautcs o komanme TOOLS/DISPLAY

IMAGE/VIEW. I BO3BpAIIeHHs K YE€PTEKY HEOOXOJMMO BBITIOJHUTH PEreHEPAIIHIO.

NCMNONb30BAHUE UCTOYHUKOB CBETA U TEHEMX

3amaBas UCTOYHUKM CBETAa M MaTepUal MOBEPXHOCTH TPEXMEPHBIX OOBEKTOB IMPU TOHHPOBAHUU MOXKHO

o0OecrieuynBaTh IIOJHOE MCIIOJIb30BaHUE 3(PQPEKTOB IIBETOBOW TIaMMbI, OCOOCHHOCTEH OTpPaKCHUS CBETa U

cBeToTeHel. CBET OT UCTOYHHUKOB MMO3BOJISICT CO3/IaBaTh TEHb TOJBKO B pexkuMax Bmsyannsanuu PHOTO REAL u

PHOTO RAYTRACE

B AutoCAD umeercs yeTbIpe BUla HICTOYHUKOB CBETA, OJIUH PACCESIHHBIN U TPU HAIPaBJICHHBIX:

1. paccesunviii — 310 (HOHOBBIN CBET, PAaBHOMEPHO OCBEHIAIOIIMN BCE TMOBEPXHOCTU OOBEKTA, HE HMEHOIIUI
UCTOYHHKA CBETAa W HE WMCIONIMI HampaBieHHs ocBenicHUs. OOBIYHO HCHONB3YeTCsS NS TOJCBETKH
MOBEPXHOCTEH, HA KOTOphIE HE IMOMaJacT HampaBlieHHBbIH cBeT. [loyb30BareNib MOXKET YCTAaHABJIMBATH
BEJIMYMHY UHTEHCUBHOCTH PACCESHHOTO CBETa MM COBCEM OTKITIOUHTH €ro.

2. yoaneuHblii — JIy4u CBETa PACIPOCTPAHSIOTCS OECKOHEYHO, MCXOJAT MapalieIbHO U B OJIHOM HAlpaBJICHUU.
W HTEHCHMBHOCTh CBETa OT YJAJICHHOTO HCTOYHHKA HE YMEHBIIACTCS C paccTosHHeM. lcmonb3yercs s
PaBHOMEPHOTO OCBEIEHHS 00BEKTOB MU 33/IHETO TUIaHa CIICHBI, & TAKKE JJI1 UMUTAIMK COJTHEYHOTO CBETa

3. moueynblil - Ty4d CBETA PACHPOCTPAHSIIOTCS BO BCEX HANPABICHHUSIX, a HHTCHCHUBHOCTDh CBETA YMEHBIIIACTCS C

pacCTOAHHUCM. HCHOHB3yeTCH AJid AMUTAllMU  CBCTA DJJICKTPUYCCKUX JlaMIl OCOOCHHO B KaudecTBe
BCIIOMOTI'aTCJIbHBIX HCTOYHHUKOB CBECTA AJIA IIOACBCTKU OTACIBbHBIX HOBerHOCTeﬁ
4. npoosicekmop — JIyd CBCTa PaCIpOCTPaHACTCd B BHUAC KOHYCA, HAIIPABJICHUC W pa3MCp KOTOPOro 3a4acTCs

MoJIb30BaTesleM. IHTEHCHBHOCTE CBETA MIPOXKEKTOPOB YMEHBIITAETCS C pacCcTOsTHUEM. IIpoKeKTOp mpuMeHseTCs
JUTS BEIOOPOYHOH MOACBETKH OT/IENBHBIX 0071acTel 1 SIIEMEHTOB MOJEIIH.
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Cosznianue 1 peJakTUPOBAaHHUE UCTOYHHUKOB CBETA OCYIIECTRIIETCS ¢ MIOMOIIIBIO Auaioroporo okHa LIGHTS
otkpbiBaemoro o komanzae VIEW/RENDER/LIGHT u umeroriero cieayromnme KOMIOHEHTHI:

Vv o6nacte LIGHTS, B KOTOpPOM C TOMOIIBIO KHOIOK MOXHO H3MEHSTH Y€ CO3JaHHbIC UCTOYHHUKH CBETA.

JIroOast KHOTIKA MpeHa3HaYeHa ISl PEaKTHPOBAHUS TOJLKO OJHOTO MCTOYHHKA CBETA, BBIICIICHHOTO B STOU

o0J1acTH:

@  Maodify
(%) Delete
%] Select

Vv obmacte AMBIENT LIGHTS, B koTopoM peryiupyroTcs mapaMeTphl paccessHHOTO CBeTa
@  perymsatop Intensity - mo3BosiseT HM3MEHHTh WHTEHCHBHOCTh cBeta B auamazone or 0 mo 1.
WHTEeHCUBHOCTh 1O YMOJYAHHMIO YCTAQHABJIMBACTCS B 3aBUCHMOCTH OT 3aJIaHHOTO 3aKOHa cHajga M
FE€OMETPUUYECKUX Pa3MEPOB MOJICITH:
§ 1pH JMHEHHONH MHBEPCHM WHTCHCUBHOCTH 110 YMOJIYaHHMIO PaBHA IMOJOBHHE PACCTOSHHS OT JICBOTO
HIDKHETO yIJIa JI0 TIPAaBOTO BEPXHETO yIiia MPOCTPAHCTBA MOJICIN
§ 1pH KBaJpaTHYHOW MHBEPCHH — OyIeT paBHA KBaJpary IMOJIOBUHBI PACCTOSHHS OT JIEBOTO HHKHETO
yrJia 10 TIPaBOTO BEPXHETO yriia MPOCTPAaHCTBA MOICIN
§ TpH MOCTOSIHHON WHTEHCHBHOCTH CBETOBOT'O MOTOKA — paBHa 1
nosie Color — o3BOJISIET € TIOMOILBIO TPEX PEryJSTOPOB PEryIMpOBaTh CIEKTPAIBHBIC XapaKTePUCTUKU
paccestHHOTO CBeTa
kuonka Select Custom Color otkpriBaet muanoroBoe okHa COLOR B KOTOPOM paccessHHOMY CBETY
MOJKHO 3a71aTh IIBET TI0 ABYM BapuaHTtaMm: 1o cucteme RGB (red/green/blue — kpacusriit/3enensrit/cunmii),
wm o cucreme HLS (hue/lightness/saturation — oTTeHOK/IpKOCTH/HACKIIIIEHHOCTS)
@ xwomka Select From ACI orkpeiBaer amanoroBoe okHa SELECT COLOR B KOTOpOM paccesHHOMY
CBETY MOKHO 3aJ1aTh IIBET COrMIacHO WHAEKCY 1BeToB AUtOCAD
v kHonka NEW 1mi03BosisieT 3a/1aTh HOBbIC MCTOYHUKH CBETa (TOYCUHBIH, ylaleHHBIH WK mpoxektop). Ilepen
(GbopMHpOBaHHEM HOBOTO WCTOYHHMKA CBETa HEOOXOAMMO BBIOpaTh BUJA HCTOYHHKA C  TIOMOIIBIO
PaCKpBIBAIOIEIOCS MEHIO, PaclojIOKEHHOTO CIpaBa OT KHOIKH, INEIKHYTh MO 3TOH KHOMKE M C TOMOIIBIO
BCIIOMOTATEJIBHOTO JTHAJIOrOBOT0 OKHA, COOTBETCTBYIOIIETO BHIOPAHHOMY HMCTOYHHKY cBeTa. J[Jsl ToYeuHOro
MCTOYHHUKA CBETA!
@ Buose Light name 3agaercs ero yHukaisHOE UMsI
@ B mome Intensity ¢ mOMOIIbIO YHCIOBOTO 3HAYCHHS MM C TIOMOINBIO DEryIsTOpa 3aaaeTcs
WHTEHCUBHOCTh HCTOYHHKA CBETa
@ B obmactm PoOStion ¢ mNOMOLIBIO COOTBETCTBYIOLIMX KHOMOK MOYKHO 3agaTh M HPOBEPUTH
MECTOIIOJIOKCHUE UCTOYHHKA CBETa
@ B obnactu Color ¢ moMOLIbI0 COOTBETCTBYIOIINX PETYIIATOPOB MIIM KHOIOK BBIOOpa n3 mamutpsl (Select
custom color) wu u3 criekrpa ACI (select from ACI) MoxHO 3a1aTh ClIeKTpaIbHbIC XapaKTEPUCTUKH
1] B obOmactu Attenuation ¢ momoIp0 COOTBETCTBYIOIUX Mepekiouareneii None, Inverse Square wnun
Inverselinear MOXKHO yCTaHOBHTH OCIa0JICHHUE CBETA B 3aBUCHMOCTH OT PACCTOSIHUS 10 HCTOYHUKOB
@ B obOmacti Shadows ykassiBaercsi, OyIeT JIM TaHHBIN UCTOYHKUK CBETA OTOPACHIBATH TCHb
B nuanoroBom oKkHe Uil peIaKTUPOBAHMs yJAICHHOIO HCTOYHUKA CBETA B CPABHEHHH C JAUAJIOTOBOM OKHOM
JUTS TOYEYHOTO UCTOYHUKA CBETA:
@  obGmacte Attenuation otcyrcTByer
@ MecTomoJI0KeHHEe HCTOYHUKA CBETa BMECTO KHOTIOK obnacTu Position 3amaercst:
@ B obnmactu Light source vector 3agaercs Touka BEKTOpa, U3 KOTOPOH YHaleHHBIH HMCTOYHHK CBETa
«CMOTPUT» Ha HAYAJIO CHCTEMbI KOOPAWHAT
@  napamerpamu Azimuth u Altitude 3agaercs a3uMyT M yroja HakJIOHa HCTOYHHMKA OTHOCHTEIBHO
«CceBepa» U «IMHUU FOPU30HTA»
@  ksomkoit Sun angle calculator B apXuWTEKTypHO-JM3alHEPCKUX MPOEKTaxX 3aJaceTcsl IOJIOKECHHE
HCTOYHHUKA TSl JIFOOOW TOYKU 36MHOT'O 1Iapa, JF000ro IHS B TOLY, TF0O0r0 BPEMEHU CYTOK
B nuanoroBoM OKHe AUl peIaKTUPOBAHKS UCTOYHHKA CBETA B BHJE MPOKEKTOPA B CPABHEHUH C THATOTOBOM
OKHOM JIJIsl TOYEYHOTO MCTOYHHKA CBETa UIMEETCS JIBS JIONOJIHUTEIILHBIC 00JIaCTH:
@  Falloff, onpenensromias yro MoJHOTO CBETOBOIO KOHYyca
(0] Hotspot, ompenenstomnias yroyi KOHyca cBeTa
Vv kHomka NORTH LOCATION mno3BossieT BRIOpaTh HaNpaBiIeHNE Ha CEBEP OTHOCUTEIHHO MHUPOBOM CHCTEMBI
KOOp/IMHAT
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ITocne BBIOOpAa MCTOYHHKA CBETA ITOJIB30BATEIh MOXET HCIOIb30BaTh TEHH. TEeHH OBIBAIOT TPEX BHJIOB:
00veMuble, Kapma meHel U meHu mpaccuposKku 1yyd, U HACTPOWKA THUTIA TCHU OCYIICCTBISETCS B JHAJIOTOBOM
OKHE JIF000T0 THIa UICTOYHUKA CBETA.

Jlnst 3amanus 10000 BUIa TeHH HeoOxoammo B oGmact Shadows ycranoButh (iaxok Shadows On wu
Haxath kHONKY Shadows Option u B OTKpPHIBIIEMCS OJJHOMMEHHOM JTHAJIOTOBOM OKHE BKJIIOUHTH (biaxok Shadow
Volumes/Raytrace Shadows. Kapra Teneii reHepupyeTcs I peKHMOB (DOTOPEATUCTHYHOCTH M TPACCHPOBKH
JIy4a BO BpeMs NIPEABAPUTEILHOTO TOHUPOBAHHSL.

Jlis KaXIoro MCTOYHHKA MOYKHO 3aJaTh pa3Mep IeHepUpyeMoil KapThl TeHeW B mpeaenax oT 64 mo 4096
KBaJ[PATHBIX MUKCEI0B. YeM OoJbliie pa3Mep KapThl TeHEl, TeM BbIlIe UX TOYHOCTH. Ilocie Imemdka Mo KHOTIKE
SHADOW BOUNDING OBJECTS mnpoucxoauT BpEMEHHBIH BO3BpaT K 4YepTexKy sl BbiOopa OOBEKT,
OTPaHUYHMBAIOIIUI €ro mapasuieNenunesa OyaeT UCIOB30BaH s 00pe3aHus KapThl TCHEH.

Msrkocts Tehn SHADOW SOFTNESS usmensiercs ot 1 1o 10 nukceseid. 3HaueHHUE MJIABHOCTH MEPEX0.1a
— YHCIIO THUKCENeH Ha TPaHHUIe TCHU, KOTOPBIC SBISIOTCS TMEPEXOJHBIMH MEXIY TCHBIO W H300paKEHHEM U
co3aaoT 3G (eKT IIaBHOTO nepexoaa. PexoMenayembie 3HaueHus ot 2 110 4.

NUCMOJNIb3OBAHUE ONTUYECKMX CBOUCTB MATEPUAIOB

JUis npupaHus. peanucTUYHOCTH TOHHPOBAHHOM H300PAXKEHUSIM HCIIONIb3YIOTCS ONTHYECKUE CBONCTBA
marepuanoB. Ilog matepuanom B AUtOCAD monumaercsi ONTHYECKOE CBOWCTBO OTAEIBHOIO OOBEKTa MOACIH —
[BET, IIEPOXOBATOCTh, TEKCTYPa TIOBEPXHOCTH, CIOCOOHOCTH K MOTJIOIICHHIO M OTPAKEHHIO CBETA.

Marepuanbl, UCIOJIb3yeMble Al TOHHUPOBAHUS OOBIYHO OOBEOMHSIOTCS B OMONMOTEKM M MOTYT OBITH
CBSI3aHBl C KOHKPETHBIMH OOBEKTaMH, WHJIEKCAMH IBETOB, OJOKaMU M cHOsMHU. [lonb3oBaTrenb MOKET
UCTIONIb30BaTh UMEIOLIHecs OMOMMOTEKH WM CO3[aBaTh MaTepuall caMocTosTenbHo. MHpopmanus o Marepuanax
xpanutcs B (aitne ¢ pacmmperuem .mli

3anars marepuan nosepxHocty Tena B AUTOCAD 3T1o 03HavaeT 3a1ath ClieAyIoIue napaMmeTphl.

OCHOBHOH LIBET/TEKCTYPY MOBEPXHOCTH

[[BET PACCESTHHOTO OCBEICHHS OT OCBELICHUS PacCEsTHHBIM CBETOM
OTpa)KEHHBIN LBET/TEKCTYpY OJIMKOB

IIEPOXOBATOCTh OBEPXHOCTH MaTepuaa

NPO3pavHOCTh MaTepHala, KOTopas 3aaeTcs TEKCTypOl IPO3PavHOCTH
HPENIOMIICHHE IPO3PAdHOro MaTepuana

TEKCTYPY BBIIaBIIUBAHUS MIOBEPXHOCTH, ONPELIAIONTYI0 3 ekt penbeda

B kadecTBe TEKCTYpBl MOTYT HCHOJB30BaThCs LBETHBIC W YEPHO-OeNble PUCYHKH MpeAcTaBisionme coOoi
pacTpoBbie n300pakeHUs ¢ pacmupeHusmMu .bmp, .tga, .tif, .gif, .jpg u .pcx. TekcTypbl pa3HbIX THUIIOB MOXXHO
KOMOWHHMPOBAaTh, HAIPHUMEP LIBETOBYIO TEKCTYPY U TEKCTYPY BBIIABINBAHUS.

[Mpumensiembie B8 AULOCAD matepuainsl MOTYT OBITH pa3zielICHbI Ha JBE TPYIIIIBL:

pacTpoBble M300paKEHUsT — Ha IOBEPXHOCTh JETald HakjiaibiBacTca ¢aill m300pakeHUus: B OJHOM H3
pacTpoBBIX popMaToB

nporenypubie  Matepuansl — AUtOCAD Ha oCHOBaHMM 3aJlaHHOTO Habopa ONTUYECKHX CBOWCTB
CaMOCTOSITENIbHO OIpeneNnsieT, Kak IOBEPXHOCTh M3 JTOr0 Marepuana OyJeT B3aHMMOJACHCTBOBATh C
HUCTOYHUKAMHM CBETA M JPYTUMH OBEPXHOCTSIMH, BKIIOUYSHHBIMH B CIICHY.

Ilonp3oBaTesne MOKET HMMIIOPTHPOBATh, MOAKIOYATh MaTepuanbl K OOBEKTaM, CO3/4aBaTh HOBBIE WIIH

MOIU(PHUIMPOBATh UMetoLrecs: MaTtepuaisl. Co3iaHue HOBOTO MaTepHaia OCyLIECTBISIETCS IIyTeM:
MOIU(PHULIMPOBAHUS CYILIECTBYIOIIEI0 MaTepuaa
OyOJIMpOBaHUS CYIIECTBYIOIIETO MaTepuaia U MOJU(PHUKALUY €r0 KOITUH
CO3JIaHHE HOBOTO MaTepHaia ¢ KHyJIsD»»

3amarb MaTepual MOBEPXHOCTH OOBEKTa MOXXKHO B OJHOMMEHHOM JHMAJIOTOBOM OKHE OTKPHIBAEMOM IIO

xomanzne VIEW/RENDER/MATERIAL u comepskaiiem Cieayromre KOMITOHEHTHI:

Vv noine MATERIALS — conepXuT CIUCOK UMEH BCEX ONPEAEICHHBIX B KOHKPETHOM YEpTEKe MaTepHajIoB

Vv kHomka PREVIEW — no3BosisieT OTKpPHITH OKHO JIJIS IPOCMOTpa MaTrepuralia Ha ChepuIecKoi Wid KyOM4ecKo
MIOBEPXHOCTH

v/ kHomka Materials library —mo3Bosisier oCyliecTBUTh MEPEXo]] B TUAJIOrOBOE OKHO OMOJIMOTEKH MaTepUalioB,

KOTOpO€ MOKHO TaK)Ke OTKPHITh TIo komanne MATLIB

kaonka SELECT — ucnosnb3yercs A onpeaeseHns] IMEHH MaTepHaia, IPUCBOEHHOTO 0OBEKTY

kHorika M ODIFY —1103BoJIsIeT peIakTHPOBATh YIKE CYIIECTBYIOIINE MaTePHAIbI.

kHorka Duplicate —o3BoJisieT KonupoBaTh yKe CYIIECTBYIONINE MaTePHAIIbI
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v xnornka NEW - mosBossier oTkpbiTh auamorooe okno New standard material, Buag KoToporo 3aBHCHT OT
THIIAa MaTepuasa, BBIOPAHHOTO B PACKPHIBAIOIIEMCS CITMCKE MOJA ATOW KHOMKOH. B oOmem ciygae Takoe
JIAJIOTOBOE OKHO COJIEPYKUT KOMITOHEHTHI:

@  obnacte Material name npenHazHadeHa i BBOJIa YHHUKAJIFHOTO UMEHH MaTepHaa
@  obnacth Attributes npeannasznadena 1uis 3aJaHus BCEX XapaKTEPUCTUK MaTepHaa;

Color/Pattern — ocHOBHOIA I[BET TIOBEPXHOCTH

Ambient — nBeT paccessHHOTO OCBEIICHHUS

Reflection — oTpakeHHBII IIBET OJIHMKOB

Roughness — mepoxoBaTocTs MOBEpXHOCTH

Transparency — npo3pa4HocTh MaTeprana

Refraction — npenomieHue npo3payHoro Marepuaia

Bump map — tekcTypa BbIAaBINBaAHUS

1] cincok STANDARD MATERIALS conepxut ueTsipe NpeaonpeesIeHHbIX THIIA MATEPUAIOB!

§ Standard — cooTBeTCTBYeT CTaHAAPTHOMY MaTepHAITy
§ Marble- cooTBercTByeT MaTepuaty, IMUTUPYIOIIEMY MpaMop. [Ipu HCTIOIb30BaHUH ATOTO MaTepUaa
B IMAJIOTOBOM OKHE 3a/1aeTcsl TypOyJIE€HTHOCTh W PE3KOCTh MPOXKHUIIOK, a TAK)Ke MacIITad MpPOKUIIOK
JUTSL Bcero 00beKTa U3 MpaMopa
§ Granite - cooTBeTCTBYeT MaTepually, IMUTHPYIOIIEMY IpaHuT. [Ipu UCHonp30BaHUK 3TOTO MaTrepuaia
B MAJIOTOBOM OKHE 33/1aeTCsl OAMH M3 YETHIpeX IBETOB MW HMX PE3KOCTh, MAacmTad TEKCTypHI
OTHOCHTENILHO BCETO 00BEKTA U3 IPAaHUTA
§ Wood - cooTBEeTCTBYEeT MaTepuaty, HIMHTHPYOLeMy MpaMop. [Ipu UCHONB30BaHUH 3TOr0 MaTepuaia
B JMaJOTOBOM OKHE 33/1aeTCsi COOTHOLIGHHE CBETJBIX M TEMHBIX BOJIOKOH, IUIOTHOCTH M IIMPHHA
TOJIOBBIX KOJICII IPEBECUHBI, a TAK)Ke MaciuTad KoJiell OTHOCUTEIHLHO BCEro 00bhEeKTa U3 JiepeBa

obsacts Value npeaHa3zHayeHa Ui K3MEHEHHsI 3HAYCHUS COCTABIISIIOLINX JTF000H XapaKTePUCTUKH

obmacts Color mpeaHasHadeHa Ui [BETOBOTO ONPECICHHS XapaKTEPUCTHK, C (iiakkamu-

BBIKJTFOYATEIISIMH

By ACI — npumMeHenue nBeta umeromnerocst oorekra AutoCAD
L ock — mpumeHeHrne OCHOBHOTO 1IBETa MaTepHala
Mirror — mpuMeHeHne 1BeTa, 3epKaJIbHOTO 10 OTHOILICHHS K OCHOBHOMY

@  obmacte Bitmap blend npennasnauena misi ompeeneHUs MPOTOPIMU TPHCYTCTBUS TEKCTYphl B

XapaKTEepUCTHKE. JTO MO3BOJIIET 3ahaTh CTENCHb BIMSHHUS HAa OCHOBHOM MaTepHal B Ipolecce

TOHHpOBaHMs. [Ipy 3HaYeHUH MOIM MeHbIe 1 CKBO3b HAIOKEHHYIO TEKCTYpPY B OIPEIEICHHOW Mepe

OyIeT mporJsiAbIBaTh OCHOBHOI MaTepuan

obnacth File name npennaszxadena 1uist 3aJaHUsl HIMEHH TEKCTYPhI

kaonka Adjust bitmap mnpennasnauena s BbI3oBa Auaiorosoro okna Adjust Material Bitmap

Placement mo3BossOIEro MPOU3BOAUTh PEIAKTUPOBAHHE TEKCTYPhl C IMOMOIIBIO  CIICAYHOIIMX

9JIEMEHTOB OKHA!

obnacts OffSet ¢ COOTBETCTBYIONIMMU MOJISIMHU TTO3BOJISIET 33/1aTh MECTOIIOIOKEHUE TEKCTYPhI
o6nacTh Scale ¢ COOTBETCTBYIOIIMMHU MOJISIMU TTO3BOJISIET 331aTh MacliTab TeKCTYpbI
obnacth Tiling mo3BossieT 3a1aTh COCOO HAIOKECHUS TEKCTYPBbI:
Tile— s HalmoXKEHUsI TEKCTYPbl CBOCOOpPa3HBIMU IIUTKAMHU
Crop — 1u1st npuMeHeHuUsl Coco0a OMHOYHOTO HAJIOKESHUS
§ ¢naxok Maintain aspect ratio— Bxmouenne (haaxka MO3BOIIET 00ECIEUHUTE MPOMOPIUOHATEHOCTE
HAaKJIaJJbIBAEMON TEKCTYpHI

@  xnomnka Find file npenqnaznauena uis norcka ¢aisioB TEKCTyp

kHorka AT TACH — nmo3BomnsieT prcBOUTH MaTeprall BCeMY OOBEeKTY

kaonka DETACH — no3BossieT cHATh MIPUCBOCHHBIN MaTepual 00bEKTY

kHomnka BY ACI — mo3BoiiseT NprUCBOUTEL MaTeprai BceMy 00BEeKTY ¢ 3aaanHbiM 1iBeToM AUtOCAD

kaonka BY LAY ER — no3Bossier IpUCBOUTH MaTepHal BCeMy OOBEKTY C 3aJaHHBIM CIIOEM

OOBIYHO B CBOEH paboTe KOHCTPYKTOp WM MHU3aHEp IMPH BBIOOpE Marephaia ero MOIuGUITMPOBAHHH H

nobaBneHU B OMOJIMOTEKY BHOBB CO3JAaHHOTO HCIIOJIB3YET HMEIOLIYIOCS OMOIMOTEKY MarepuayioB, padora c

KOTOPOH OCYIIECTBISACTCS C MOMOIIbI0 jauanoroBoro okua Materials Library, orkpeiBaemMoro mo xomange B

koMmaHaHo# crpoke MATLIB wmn mo womanme VIEW/RENDER/ MATERIALS LIBRARY. OcHoBHbie

KOMITOHCHTBI THAJIOTOBOTO OKHA!

Vv moime MATERIAL LIST mpencraBnser nmepedeHh MaTepHAIOB, UCTIOIB3YyEMbIX M3 OTKPBITON OHOIHOTEKH B
JAHHOM YepTexe

Vv kHomka PURGE mo3BoIsieT yaanuTh U3 4epTeka HEUCTIONb3yeMbIe MaTepHaIIbl
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Vv xHomka SAVE mo3BonsieT coXpaHsITh BCe MaTephalibl HCIONB30BAHHBIE B UYEPTEXE B BUAC OTACIHHOU
OnOIMOTEKN
kaonka PREVIEW mno3BosiseT mpocMoTpeTh Kak OyAET BBINIAIACTh BhIOPaHHBIN MaTepuan Ha chepudecKoi
(kpuBOJTHHEITHOM) WK KyOrdecKol (MPSMOIMHEHHOM) TOBEPXHOCTH. BHT MOBEPXHOCTH BBIOMPACTCS U3 HIKE
PacIoIOKEHHOTO CIHCKA
kHomnka |MPORT mo3BosisieT 100aBUTh BBIOPAHHBIN U3 OMOJIMOTEKH MaTepHaj B 4€PTEXK
kaonka EXPORT no3Bossier 1o6aBuTh MaTepual B OUOIHOTEKY
kHomka DEL ETE mo3BoseT yaanuTs U3 4epTeka U U3 OMOIHOTEKH JIF00bIe MaTepHaIIbI
nosie L IBRARY LIST no3BonseT BEIOpaTh NOAXOIAMINIA MaTepruai U3 UIMEIOLIUXCs B OMOInoTeKe
kHorka Open mo3BosisieT OTKPHITh HOBYIO OHOIHOTEKY
KHOTIKa Save 1o3BoJIsieT COXPAaHUTh BCE M3MEHEHHS C/I€JIaHHbIE B OTKPBITON OMOIMOTeKe
st moGaBiieHNss HOBOTO MaTepualia K YepTeKy MOJIENH HE0OXOIMMO BBITIOJTHUTH JICHCTBUS 110 aJTOPUTMY:
Bri6patpe Marepuai u3 criucka OMOIMOTEKH B IPaBOH YaCTH AUAIOTOBOIO OKHA
HenKHyTh 1o kHonke |MPORT
N3 ciucka MATERIALS LIST BeIOpaTh HCXOAHBIN MaTeprat
B packpsiBaromemcs cnucke PREVIEW B 3aBucHMOCTH OT TUIa TOBEPXHOCTH O00BEKTA JISI KOTOPOTrO OyIeT
UCTIONIb30BATHCS] MaTepuall BIOPATh THII IPEABAPUTEILHOTO IPOCMOTpa
HenknyTts o kHONIKe PREVIEW nm71s1t mpocMmoTpa gparmMenTa BBIOpaHHOTO MaTepHraia
[Tocne BbIOOpa Beex HyKHBIX MaTepUaioB MIEIKHYTh 110 kHonke OK
B AutoCAD mo3KHO HCIIONB30BaTh TPH CHOCO0a MPUBSA3KH MaTepHajia K MOJEIH:
NpUBsI3Ka MaTepuaia K KOHKPETHOMY 0OBEKTY (Telo, IIOBEpXHOCTh, OJIOK)
TIpUBsI3Ka MaTeprayia K mBeTy. Bce 00beKTHI, KOTOPHIM OyIeT Ha3HAUYCH MAaHHBIN IBET, OyAyT 00JIa1aTh
OJIMHAKOBBIMU ONTUYECKUMH CBOWCTBAMHU
NpUBs3Ka Marepuana K cioio. Bece oOBeKTHI, KOTOpble OyAyT NPHHAIEKATh AAHHOMY CIOIO OYyAyT
00JaaTh OJIMHAKOBBIMU ONTHYECKUMU CBOMCTBaMU. [IpuBsi3ka Takoro THIia sBIsETCS dPPEKTHBHOW B
TOM CIIy4yae, €Clii OHa IUIAHUPYETCSI 3apaHee
JAnst mpoenupoBaHMsl TUIOCKHX HW300paKeHWH Ha IOBEPXHOCTh TPEXMEPHBIX OOBEKTOB MPUMEHSETCS
HaJIOXKEHUE [EKOJeH Ha KPHUBOJIMHEWHYIO HMOBEPXHOCTh. lIpu HaOKEHMH YKa3bIBa€TCSI MECTO Pa3MELICHUS U
pa3Mep HamaraeMol TekcTypsl. [Iporiece HamoKeHUs MPOU3BOIUTCS C MOMOIIBIO auanoroporo okHa MAPPING |,
OTKpPBIBAEMOT0 MOCJIE LIETYKA 110 OJJHOMMEHHO! KHOIIKE Ha TMaHeln HHCTpyMeHToB Render .
JnanoroBoe OKHO UMEET CIEIYIOLIIE OCHOBHBIE KOMIIOHEHTHI:
Vv o6macte PROJECTION mno3BosseT BoIOpaTh OJUH M3 YETHIPEX PEKUMOB HAJIOXKCHHS, COOTBETCTBEHHO THITY
MOBEPXHOCTH, HA KOTOPYIO HAaKJIabIBAETCSA TEKCTYpa.
1] Planar - npoexiust Ha MIIOCKYO OBEPXHOCTD HJIM MMOBEPXHOCTh MaJIOil KPUBH3HBI
@  Cylindrical — npoekiys Ha IJIMHIPUYIECKYIO TOBEPXHOCTD
@  Spherical — npoekuus Ha cheprUUECKYIO TOBEPXHOCTh
@  Solid —npoekims Ha OOBEKT C HECKOJIBKUMH IUIOCKMMU I'PaHSIMH
v kHonka ADJUST COORDINATES orkpbiBaeT JUaIOrOBOE OKHO, B KOTOPOM JUIA KaXKJIOTO M3 YEThIPEX
BapHAHTOB NPOEKTUPOBAHUS TEKCTYPHI ONPEAEISIOTCS ONIMK Pa3MEIIEHHs TEKCTYPHI
COBOKYIMHOCTH HACTPOEK, BBIMIOJHEHHBIX B MPOIIECCe TOHUPOBAHMS MPECTAaBIsIET OO0 ClLIeHyY, COXpaHeHHe
KOTOpOi n30aBisieT KOHCTPYKTOPA WM Ju3aiiHepa OT He0OXOAMMOCTH ITOBTOPHOTO BBIIIOJIHEHHS HACTPOEK.
st co3ganust clieHbl He0OX0AUMO BBIMTOJIHHUTE ISHCTBUS 1O CICAYIONIEMY alrOPUTMY:
1. lenkuyre mo kHomke SCENES na manenu unctpymentoB RENDER. B orTkpsiBiIeMCS OJHOMMEHHOM
JMaJIOrOBOM OKHE MOYKHO BBIOpATh JIIOOYIO M3 paHee CO3AaHHbIX CLEH, MM CO3/1aTh HOBYIO CLIEHY
J1s1 co3maHnst HOBO#H CIIEHBI Heo0X0aMMO TIeTKHYTh TIo kHorke NEW B 3TOM AmpamoroBoM okHE
3agaTh OpUTHHAIBHOE M HH(POPMATUBHOE UMs AJIs1 HOBOH cueHbl B TekcToBoM mmojie SCENE NAME
Br16paTs HyXHBII BHI MOJENH
Bribpate HeoOXoauMBble HCTOYHHKHM cBeTa. BpiOop Oosee 4yeM OJHOIO HCTOYHMKA OCYLIECTBISIETCS NpHU
Hakaroi knasume CTRL
IHenknyTh o kHONKE OK

KOMNOHOBKA YEPTEXEWN TPEXMEPHbIX MOOENEWN

<

<< <K<KKK

PONPE

ou

g wd

o

JInsi KOMIIOHOBKM B TPOCTPAHCTBE JIMCTa YEPTEXKEH TPEXMEPHOW MOJICIH pealbHOrO 00beKTa
npeaHasHadensl komadasl SOLVIEW, SOLDRAW, SOLPROOF, cooTBEeTCTBYIONINE MUKTOIPAMMBI KOTOPBIX
HPENICTaBJICHbI Ha MTAaHEeIn HHCTpyMeHToB Solids.
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HacTtpoiika cuctembl Busyanusaumu

CO3[0AHUA BUOAOBbIX 3KPAHOB U OPTOIOHAJIbHbIX MPOEKLMWA (SOLVIEW)

Komana aBroMaTH3HpyeT TPOLECC CO3MaHUS BUIOBBIX 9KPAHOB M OPTOTOHAIBHBIX TPOEKINH (BUIOB) U IS
ee 3amycka HeoOxoaumo mienkHyTh o kHomnke SETUP VIEW. [ocne BhinosHeHUs KOMaHIbI B 0a3e depTexa
CO31aeTcs Leblii Habop HOBBIX CJIOEB, B T.4. W CIELHANIbHBIC CIOM I HAHCCEHHs Pa3MEPOB B IPOCTPAHCTBE
JIKCTA — MO OJHOMY JUTS K&K0TO BU/IA
Komania uMeeT IATh OILIMN:

@ UCS - Beibop tekymieit [ICK. 3arem HeoOXoaumo 3a7ath Maciitad 0TOOpPaXKEHUST MOJICIH, BBECTH TOUKY
onpenesronyto mentp Buaa. [locie maxkarus xiapum ENTER Heob6xoanMo yka3zaTh yribl paMKH OTCEUCHU,
OTIPEIEIAIONINE Pa3Mephl BHIOBOTO 3KpaHa U Ha 3armpoc View name BBECTH OPUTHHAIBHOE UM TSl TAHHOTO
BHIOBOTO 3KpaHa (MMs He JOJDKHO UMETh MPOOEIOB U JKeaTeIbHO TOHKHO HECTH ONPEAETICHHYIO CMBICIIOBYIO
HarpysKy).

@ Ortho — co3nanue opToroHanbHbIX mpoeknuii. Ha 3anmpoc AutoCAD Pick side of viewport to project

HEOOXOMMO yKa3aTh IEPBYIO CTOPOHY BHIOBOTO SKpaHa I MPOCKIUH, U 3aTEM MOCIEA0BATEILHO BEIOPATh
[EHTP W YTJIbI PAMKH BHA /T CO3JaHUS HOBOTO BHIOBOTO 3KpaHa. [[pUCBOUTH UMsI HOBOMY BH/TY.
Jiis 00J1eryeHus BU3yaln3alliid MO/ B BEIOPAHHOM HAIPAaBJICHUH ITPOCIUPOBAHUS PEKOMEHIYE€TCS
BBIOUPATH BUIOBOM DKPaH B MPOCTPAHCTBE MOJIENH NMPH OTKIII0UeHHOM HHAukarope TILE (Henepekp) B ctpoke
COCTOSHMS U 3a/1aBaTh HanboJjiee yaoOHbIe pa3Mep U PacloIoKeHHe OKHA

@ Auxiliary — co3manue HaKJIOHHBIX BUAOB. I10AOMIHKM KOMAaH/IbL:

§ Inclined plan€'s 1st point — BeIOOp MepBOii TOUKK HAKIIOHHOTO BH/A Ha BHOBOM dKpaHe
§ Inclined plane' s 2nd point — BEIOOP BTOPO# TOYKK HAKIIOHHOTO BHA B TOM K€ BHIOBOM KpaHe
§ Sideto view from —3amanue TOYKH, ONPENENSIONICH ¢ KaKOW CTOPOHBI PACHIOJIOKEH BH/T
[Mocre onmpenencHus pacioyioKEHHUs HAKIIOHHOTO BUIA CIIEAYET 33/1aTh IIEHTP, YTJIbl PAMKHU U UMs BUJIA
@ Section — popmMupoBaHKe TONEPEUHBIX CeUeHUMH. MIMeeT Mo IoMmInH:
§ Cutting plan€' s 1st point — 3agaHue nepBoi TOUKU CEKYIIEH MTOCKOCTH Ha BUIOBOM KpaHe
§ Cutting plane' s 2nd point — 3aganue BTOPOii TOUKH CEKyLIEH MIOCKOCTU C APYrod CTOPOHBI MOJEIH
3areM yKa3bIBae€TCs CTOPOHA ¢ KOTOPOH CIIeAYeT MOKa3aTh CEUeHUE, MacITad n300pasKeH s, LIEHTP BUAA, YIJIbI
PaMKH U UM BUIA
@ EXit —3aBepmienue BoimonHeHust komanasl SOLVIEW

HAHECEHMUE LUTPUXOBKN N ®OPMUPOBAHUSA CKPbITbIX IMHUNA (SOLPROOF)

3T0 KOMaH/]a HAaHECEHHSI ITPUXOBKU ¥ (POPMUPOBAHHUS CKPBITHIX JHHUA. Ha OCHOBaHMM MONYYEHHBIX BHIOB
MO 3TOH KOMaHJE MOXHO CO3]IaBaTh IUIOCKHUE CEYCHHUS, B KOTOPBIX KOHTYPHI BBIUCPUMUBAIOTCS CIUIOUIHBIMU U
MYHKTHUPHBIMU JIMHUSIMH, @ B pa3pe3e HCIOJb3YeTCs INTPUXOBKA. J[js 3amycka KOMaHAbl MCIIOJB3YETCS KHOIKA
SETUP DRAWING. 3arem mocie mepexoja B MPOCTPAHCTBO JIMCTa CIEAYET 3alpoc Ha BBHIOOP OOBEKTOB —
IUTABAIOLIUX BUIOBBIX SKpaHOB. [Tocie 3Toro BUIBI C pa3pe3aMu CO3aI0TCsS aBTOMATHICCKU

[Tocrne BBIMOJMHEHUS] KOMaH/IbI BCE UCXOAHBIE cod, co3ianHble o komanae SOLVIEW 3amopaxuBarores,
BUJMMBIMH OCTAIOTCS TOJIBKO T€, KOTOPbIE HEOOXOIUMBI JIJIsi OTOOPaKEHHs pa3pe3a B JaHHOM BHJIOBOM SKpaHE B
NPOCTPAHCTBE JIUCTA.

CO3[AHUE CEYEHWUMN (SOLPROOF)

3Ot0 KOMaHa 6e3 IpenBapuTeNbHOro BeimoaHeHus komanasl SOLVIEW. 3anyck koMaHABl OCYIIECTBISETCS
¢ nomoinpto kHomku SETUP PROFILE mnocne co3ganus MjiaBaroIiero BHIOBOTO JKpaHa MPH HAaXOXKICHHUU
YyepTexa B IPOCTPaHCTBe JIMcTa. MiMeeT onuuu:

v Display hidden profile lines on separate layer — mo3BossieT BKIIOYATh M OTKJIIOYATH CJIOHM, COMEPIKAIIHA
CKPBITBIE JIEMEHTBI MOJICTIH M TPEXMEPHbIE MOJIENHN, KOTOPBIE HAXOSITCS M033/IM TEKYIIEro 00BbeKTa

\4 Project profile lines onto a plane — mo3Bossier co3aaBaTh IByMEpHBIC OOBEKTHI MYTEM MPOCIUPOBAHHS
JIMHUI CEYEeHUsI Ha TUIOCKOCTh

v Delete tangential edges - mosBomseT yaansaTh KacaTeNbHBIE TPaHM, T.€. JMHHM CTBIKOBKH JBYX

CJIMBAIOIUXCA ITOBCPXHO cTen
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NMPAKTUYECKUE 3AHATUA

3AHATUE 1

Heaw 3ansiTusi - mo3Hakomurcs ¢ uHTepdeiicom AUtOCAD (auanoroBoe okno OPTIONS), ommusmu
HacTpoiikun u mapamerpoB udeprexxa DRAFTING SETTINGS, SNAP, GRID, POINT STYLE u nanemsamun
MHCTPYMEHTOB JJIsl CO3JaHus TPEXMEPHBIX Mojenel, ocHOBHbIMU KoMaHnamu AUtOCAD ms:

3aJaHus TPEXMEPHBIX KOOPANHAT M UCIIOJIb30BaHNS KOOPAUHATHBIX (DUIBTPOB
BBIOOpA CTAHAAPTHOW TOYKH 3PEHHUSI C MOMOIIBIO TTaHEIN HHCTPYMEHTOB View
3a/laHUE BBICOTHI C TIOMOIIBIO THAIOrOBOr0 OKHa Properties
BBIZIaBIMBaHue no komanae EL EV
CO3JIaHMs HEeTIepEeKPBIBAIOIINXCS U IUTaBaromux BO
paboTHI ¢ BUIOBBIMU SKpaHaMu (BD), 3anaHus TOUKM 3peHUs B IUIaHE, OPTOrOHAIBHBINA U EPCIIEKTHBHON
TPOEKIHN
Pe3yabTart 3ansiTus:
IMopsinok nmpoBeneHus 3aHATHS:
1. Otkperre AUtOCAD nr00bIM H3BECTHBIM CITIOCOOOM:
1.1. ¢ momomsio kHomku Start. Beiopars Programs/AutoCAD
1.2. c nomompkto sipieika AUOCAD nHa Pabouem crorne
1.3. ¢ nomompio kHOmKK Start. Beibpare myHkT RUN..., menkayTs no kHomke Browse..., na nucke C Haiftu
nanky Programsg/AutoCAD

2. Cosnanue HOBOTO (haiiyia MpOU3BOAUTCS ¢ TOMOIIbIO quanorosoro okaa STURTUP
3. Jlias HACTPOWKH BCIOMOTATENBbHBIX Tpaduuecknx cpeacTB BeIMONHUTE KoMaumy TOOLS/DRAFTING
SETTINGS. Ananornuselii pe3yjibTaT MOXKHO MONy4duT mocie BaeneHus komaael DSETTINGS B
KOMaHJHYI0 CTpPOKY. J[s HACTpOWKHM CHCTEMHBIX INEpeMEHHbIX U Tpaduueckoro uHtepdetica AutoCAD,
oTkpbITh auanorooe okHe OPTIONS mo komanae TOOL S/OPTIONS.
3.1. 3arpy3uts TpeOyembie Turbl JguHuii 1o komanae FORMAT/LINETYPE cornacHo Tabmmie
Onucanue Tun JuHUU
JIMHUY HEBUAMMOIO KOHTYpa hidden
OceBble JIMHUH center2
Junun BCIIOMOTaTEeNIbHBIX ACAD_ISO02W100
MOCTPOEHUM
3.2. Coznate Tpebyembie cioun mo komanae FORMAT/LAYERS. ¢ usetoMm, THIIOM JHHHU W TOJIHHOM
COTJIacHO TabmuIle
HmMms ciios [BeT TMHNM Tun TnHuN ToamuHA JUHAK
Ocu KpacHbIN CTaHAAPTHBIN Center 2 0,3
BcromorarensHbIi CUHUH CTaHIapTHBIN ACAD SO 02wW100 0,2
Hesunnmele 3€JICHBIN CTaHIAPTHBIN hidden 0,5
Pa3zmepHsbie JKENTBIN CTaHJAPTHBIH continuous 0,3
Pamka YEpHBIN CTAHAAPTHBIN continuous 0,7
OcuoBnas_naamucs | @uonerossrit 200 continuous 0,3
ITpuxoBka roxy0oi CTaHAapTHBIN continuous 0,3
Tekct (bHOJICTOBBIH CTaHIAPTHBIN continuous 0,3
OcHoBHble_ToHKHE | YepHblii 248 continuous 0,3
Dcku3 3enensiit 100 continuous 0,3
Jomycku XKenrsiii 50 continuous 0,3
bioku Koprunessrii 245 continuous 0,5

3.3. B yueOHbBIX Iie/siX pekoMeHayeTcss B mpoiecce ocBoeHuss AULOCAD BKIIOYHTH PEXUM OTOOpaKEHHUS
TOYKH Ha dKpaHe MoHuTopa nmo komanage FORMAT/POINT STYLE. Ecnu B mpouecce paboThl Hajx
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CO3JIaHHEM MOJIEJIN HE0OXO0AUMO OyIeT OTKIIOYHUTH BBIBOJ M300pa)KeHWS TOYKU HA DKpaH, TO CIEAYeT
BEIOpaTh MUKTOTPAaMMY B BHE TOYKH WIIM BOOOIIE 6€3 0TOOpaKeHHS.
4. BBOJ KOOPAWHAT B TPEXMEPHOM MPOCTPAHCTBE JKeJATeJIbHO MPOU3BOJUTH C BHIBEJCHHBIM HA DKPaH MOHUTOPA
3HakoM [ICK
4.1.1. 10151 BBIBOZIA HA 3KpaH MoHuTopa 3Haka [ICK cnenyer Boimonuuts komanay VIEW/DISPLAY/UCS
ICON/ON
4.1.2.ny1s yno6crea padotsl ¢ IICK moxHO ncnons3oBars oniwn koMmanasl UCSICON, kotopast BBogutcst
B KOMaHIHYIO CTPOKY
4.1.2.1.  nus OTKIIOYEHHS BBIBOJA Ha dKpaH MoHuTOpa 3Haka [ICK HeoOXxommmo BHIOpaTh OMIHIO
Off
4.1.2.2.  omuus Noorigin (besnayana) obecneunBaer pasmerieHue 3Haka [ICK B ieBoM HIbKHEM
yriay BD HezaBucumo ot nonoxenuns Hadana [ICK
4.1.23. omuus Origin (Hauamo) obecrmeunBaeT pasmerieHue 3naka [ICK B HayanbHO#M Touke
tekymeit [ICK
5. Jlns m3ydeHus: mpaBmiI pabOTHI C TPEXMEPHBIMH KOOPAWHATAMH, KOOPIMHATHBIMH (DMIIBTPAMH U ONIMSMH
HPUBSI3KH OYyJIET BBIIIOJHEHO CO3[JAHUE TPEXMEPHOU KapKacHO#M MoJeln KpoHiTeitHa (prucyHok 1). Anroputm
HIOCTPOCHUS:
5.1. co3nmatsb cnoii ¢ umeneM «Kopmyc_KpOHIUTeHHa» cO BCeMU HEOOXOAUMBIMU HACTPOMKAMH, U CENaTh €ro
TEKYIIUM
5.2. nepenectu [ICK B Touky ¢ xoopaunaramu 70,90,0
5.3. menkHyTe 1o mukrorpamme Rectangle manennm mHcTpymeHTOB Draw u BBECTH KOOpDAMHATHI JIEBOTO
HIDKHETo yrita ocHoBaHus kponureitna 0,0,20. [l mpaBoro BepxHero yria 3agats koopaunarst 200,110.
5.4. nns 3amaHMs TONIIMHBI OCHOBAaHUS KPOHIITEHHa 5 MM ciefyer co3Jarh KOMHIO TIEPBOHAYAIBHOTO
NPSIMOYTOJIHHKA, PACIIONIOKEHHOTO Ha 5 MM BbIIIe HCXOIHOTO. [ljis1 3TOTr0:
5.4.1.seimonuanTh KoManay COPY
5.4.2na 3anmpoc AUIOCAD o BreiOOpe o0O0BekTa, yKa3aTh WCXOIHBIN
IPSIMOYTOJILHUK
5.4.3.1a 3anpoc AUtoCAD o 6a30Boii Touke BBecTu koopauHatsl 0,0,5 e
5.4.4.1a 3anpoc AUtOCAD o BTopoii Touke menkayTh 1o kiasuiie ENTER “
5.4.5.Terteps MMeeTcs ABa MPSIMOYTOJIBHUKA, HO BHACH TOJIBKO ONWH, T.K. Ha
9KpaHe MOHHTOpa TpeACTaBleH BHI cBepxy. /Jma obecneuenus
BUIMMOCTH OOOMX IIPSIMOYTOJBHUKOB CIEIyeT BKIIOYHTh OJWH W3 | Pucynok 1. Kponmreiin
M30METPUYECKUX BHIOB. [ 3TOro ciegyer HMCMONB30BaTh OAHY U3
KHOTIOK MaHeau HHCTpyMenToB View, Hanpumep SE |sometric view
5.4.6.111 co3maHus Kapkaca OCHOBaHHWS KpOHINTeHHA ucmnonb3yercs komanaa LINE u onmms mpussizku
Inter section. CoeanHsieM JUHKUEH JIEBbIC HIKHUE YTIIbI IBYX MPSIMOYTOJIbHUKOB
5.4.7.c momomrpio komanasl COPY mocTpouTh KOIMMU TOJILKO YTO co3jaHHOro orpes3ka. Ilocie BbIOOpa
oTpe3ka i konupoBanus Ha 3anpoc AUtOCAD o 06a30Boil TOUKe BBECTH KOOPJMHATHI ISt
ememmenns (umuHy ocnoBanus 200 mm) o ocu X 200,0,0. Ha 3ampoc o BTOpo#i TOUKE IIETKHYTh 110
knasuie ENTER
5.4.8.c momompo komaHael COPY mocTpouTh KONMMU TOJMBKO YTO IBYX CO3MAaHHBIX OTpe3koB. [locie
BBIOOpa JUIs1 KOMMUPOBaHUs 3TUX 0Tpe3KoB Ha 3anpoc AUtOCAD o 6a30Boii TOUKe BBECTH KOOPIWHATHI
it cMemiennst o ocu Y (mmpuHa ocHoBamms 110 mm) 0,110,0. Ha 3ampoc o BTOpoii TouKe
menkHyTh 1o kiaasume ENTER
5.5. mocTpoeHre BEePTUKAILHON CTOWKH KpPOHINTEHHA TMPOW3BOAUTCSI B HOBOM cioe «Croiika» ¢
UCTIOJIb30BAaHUEM KOOPAMHATHBIX (UIBTPOB
5.5.1.BBectr komanny L INE, nocnenoBarensHo oTBevas Ha 3ampocskl AUtOCAD
5.5.2.0 nepBoii TOUKe - yKa3aTh JIE€BbIA HIPKHUHA YroJl BEPXHETO NPSAMOYTOJIbHUKA
5.5.3.cnenytoriieit Touku — BBECTH .yZ (YKa3bIBACTCsl CMEILICHUE 110 OCH X, TIPH COXPAHEHUH KOOPAUHAT T10
ocsam Y u Z)
55.4.na 3ampoc Of omsTe yka3aTb JEBBIi HW)KHHH YroJl BEPXHEro
IPSIMOYTOJIBHHKA
5.5.5.1a 3anpoc (need X) BBecTr Benu4IMHy cMeleHus mo ocu X 95
5.5.6.BBecTH .XZ
5.5.7.ykazate 1100y10 TOUKY Ha HW)KHEH JTMHUU MPSMOYTOJIbHUKA
5.5.8.c momomsio mpuBs3skn Normal ykasarh TOYKY Ha BEPXHEH JTHHHAA
pSIMOYTOJIEHUKA

o

Pucynox 2. Kponmreitn

PDF c&RedAMiASdfeashy PlotrefiRAsrassA%Rvw. pdffactory.com



http://www.pdffactory.com

KoHueBu4 B.I'. TpexmepHoe MogenupoBaHue B AutoCAD

5.5.9.BBecTH Xy
5.5.10. yka3aTb TOYKY Ha BEpXHeil TMHUH MTPSMOYTOJIbHUKA
5.5.11. na 3anpoc (need Z) BBecTr BeqMuMHY cMelieHus 1o ocu Z 50
5.5.12. OKOHYHUTH TOCTPOCHHE MOXKHO ITyTEeM BBEACHUS B KOMaHAHYIO CTpoKy cuMBoia C (3aMKHYTh
MHOTOYTOJIbHUK)
5.6. IlpaBslii KOHTYp CTOHKH IMOCTPOUTH IMyTeM KOIHUPOBAHMS MPUMUTHBOB JICBOH CTOMKH M MX CMEIICHHUS 110
ocu X Ha 10 MM
5.7. 3aKOHYUTH TOCTPOEHHE CIIEAYET MOCTPOSHHEM OTPEe3Ka COEIMHSIOUIET0 BEPIIMHBI JIEBOTO M IIPABOTO
KOHTYypa CTOMKH
5.8. CoxpaHuth vepTex moJ uMeHeM «KpOoHIITEiH KapKacHBIN»

6. C NOMOIIBIO MUKTOrPaMM, PAaCIOJIOKEHHBIX Ha ITaHEN HHCTPYMEHTOB ViEW IpOCMOTpPEeTh KapKacCHYI0 MOJIEb
KpOHIIITEHA KaK BHJ CBEpXY, CHH3Y, CJIeBa, cnpasa, cnepenu u c3aau. Cosnate npeanaraemeie AUtOCAD
MU30METPUYECKUE BUIBI

7. TlocTpoeHue KpOHIITEHHA MyTEeM BBIAABIMBAHUS - MPUAAHHS BBICOTHI JTBYXMEPHOMY OOBEKTY (PHCYHOK 2).
AJITOPUTM TTOCTPOCHHUS:

7.1. co3nmarb cioii ¢ umeHeM «Kopiyc_KpoHIITelHa» co BCEMU HEOOXOIMMBIMHI HACTPOMKAMH, U CHIENIaTh €ro
TEKYIIUM
7.2. nepenectu [ICK B Touky ¢ koopaunaramu 70,90,0
7.3. menkHyTh 1o nukrtorpaMmme Rectangle manennm mHcTpymeHTOB Draw u BBECTH KOOpPAMHATHI JICBOTO
HIDKHero yriia ocHoBaHus kKpoHiureitna 0,0,20. /s mpaBoro BepxHero yria 3agats koopauHatsl 200,110
7.4. oTKpEITH AMANOTOBOE OKHO Properties B crpoke cpoiictBa Thickness samare BBICOTY OCHOBaHMS
KPOHIITEHHA 5 MM
7.5. menkHyTh N0 IMKTOrpamMme Rectangular u Ha BepxHe# MJIOCKOCTH OCHOBAHHUS KPOHIITEHHA HApPUCOBAThH
NPSIMOYTOJIBHHK, SBJISIFOLIMICA MPOEKIMEH CTOMKK Ha OCHOBaHME, TonumHOW 10 MM M pacmosiosKeHHbIH
0 cepelnHe OCHOBAHUSI.
7.6. BBIOpaTh CO3JAaHHBIA MPSIMOYTONBHUK, OTKPHITH JAWAJIOrOBOE OKHO Properties B crpoke cBoiicTBa
Thickness 3anath BeicoTy cTOlKHM KpoHITeliHa 50 MM
7.7. ¢ TOMOIIBIO MUKTOIPAMM, PACIOJIOKEHHBIX HAa IaHENId HHCTPYMEHTOB VIEW MpOCMOTpeTh MOJEIb
KpOHIITeWHa Kak BUJ CBEpXy, CHHU3Y, CleBa, ClpaBa, crepeau M c3aau. OCTaBUTh A AajbHeMmeit
paboter Bung SE |sometric view, obecrieunts ymoOHOE MOJI0KEHHE KpPOHINTEHHA IS TPOCMOTPa C
nomolueko mukTorpammsl 3D Orbit, pacnonokenHoit Ha nanenu uHcTpymentoB Standard Toolbar
7.8. st co3naanus OOOBIIIEK MO KPEIEKHbIC BUHTHI:
7.8.1.8 cmoe "Ocu" mo komange LINE mpoBectn oceBbie nuHuMM Ha paccrossHud 10 MM OT KpaeB
OCHOBaHMsI KPOHIUTEHA
7.8.2.8Bect koMmanny ELEV u na 3anpoc AUtOCAD o HOBOM TekyIeMm ypoBHe oTBeTUTH O, a Ha 3ampoc o
HOBOM TEKyIIeH BbicOTE OTBETUTH 20
7.8.3.mo xomanne CIRCL E BeraepTuTh OTBEpCTHE B LIGHTPE MEPECEUECHUs OCEBBIX JMHUI 1 aAuameTpom 20
MM
7.9. Ui co3/1aHNs OTBEPCTHH IO KPEIIe)KHBIE BUHTHI CIIE/TyeT:
7.9.1.BBecTH B KOMaH/IHYIO CTpoKy komanny EL EV u 3amate Texyuryro BeicoTy O u yposenb —25 (20 mm
BBICOTA OOOBIIIKK U 5 MM TOJIIIIMHA OCHOBAHHSI)
7.9.2.m0 xomanzne CIRCL E BeruepTuTh OTBEpCTHE B LIGHTPE MEpECcEUeHUs OCEBBIX JUHUI 1 AuameTpom 10

MM

7.10. CKOMUPOBaTh OOOBIMIKK C OTBEPCTUSAMH U IOMECTHTh KONHMH B LIEHTpPax IMEPEecedeHHsl OCEBBIX
JIMHHAN

7.11. ¢ mnomompto nukTorpamMmbl FILLET BBIIONHUTE compsbKeHHS NPSAMOYIOJBHBIX —YYacTKOB

OCHOBaHUsI KpOHIITeHHA paguycoMm 10 Mm
8. Jlns co3maHusi OTBEPCTHSA B CTOMKE KPOHINTEHHA HEOOXOAMMO BBITIOJHHUTH IMOCTPOCHUS MO OOBEKTa He

napamaenbHoro ocu XY. JlJis BBEIIOJHEHHUS TaKOTO IMOCTPOCHUS HEOOXOAUMO, 9TO OBl TIOCKOCTh XY Oblia

napasienbHa II0CKOCTH MOPOXKAAIIIET0 Kpyra. M3ameneHune nonoxxeHus miockoctu XY obecrieunBaeTcs Ipu

U3MEHEHHUH opueHTanuu u nonoxenus [ICK

8.1. B cioe «Ocu» 3a/1aTh IIEHTP OTBEPCTHS, PACIIONOKECHHBIA Ha JIEBOM TpaHU CTOWKH, 1O ee 1eHTpy U Ha 20
MM HUXKE BEPXHEH TUIOCKOCTU

8.2. ¢ momompio kHOmkK Locate Point manenu MHCTpYMEHTOB INQUIry ompenenuTh KOOPIMHATHI [EHTPA
OTBEPCTUS

8.3. meperectu IICK B 1utockocTh, MapaljIeibHYK TEKyIIed W KOTOpoW ,0yzder MIPUHAJJIEKATh
TOPU30HTANbHAS OCEBAsl JIMHMUS:
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10.

\V4
\V4

8.4.

8.5.

8.3.1.Bemosnuuts koManay TOOLS/NEW UCS/OBJECT
8.3.2.B otBet Ha 3anpoc AUtOCAD o BeiOope 00BheKTa yKa3aTh Ha JEBYIO 4acTh TOPU3OHTAIBHON OCEBOI
JIMHUU
8.3.3.1m0 komanze TOOLS/INEW UCS/X Beectn yron mosopora ITICK 90°
8.3.4.mnockocts XY crana coBnajarh C JIEBOW IpaHbl0 CTOWKH KPOHINTEWHA, a HarpaBleHne 0cu Z MOKHO
OIIPENENIUTh CaMOCTOSITEIBHO 110 IPABUITY IPABO PyKH
8.3.5.c momompto mukrorpamMmel New na maHenu uHcTtpymeHToB UCS mepenectu IICK B TOuUKy
MepeCceUeHUs OCEBBIX JUHUN Ha JIEBOW TUIOCKOCTH CTOMKHU KPOHIITEHHA
B cioe «Kopryc KpoHIITeiHa» BEIYEPTHTH OTBEPCTHE C LIEHTPOM B TOUKE MEPECeUCHUN OCEBBIX JIMHUMA U
010 MM
C MOMOIIIBIO JHATOTOBOr0 OKHA Properties sagars Tekyiyro Toamuay —10 (mo ocu Z)

IIpousBecTu packpalinBaHue MOJEIN KPOHIITEHHA

9.1.
9.2.
9.3.

JUTS pacKkpariMBaHus 6e3 TeHH HeoOxouMo BeIonHUTh KoMauay VIEW/SHADE/FLAT SHADED

JUTs packparuBanust mo I'ypo Heo6xoaumo BeimoaHuTh komanay VIEW/SHADE/GOURAUD SHADED
JUISL packpammBaHus 1O ['ypo ¢ KpoMKamu HeoOXoaumo BeIMONHHTH kKoMmanay VIEW/SHADE/
GOURAUD SHADED EDGES ON

CoxpaHUTbh YepTex

3AHSITHE 2

]_le.]'[l) 3aHATHUA IIO3HAKOMUTCA: C:

komannamu AutoCAD:

@ co3naHus HOBEPXHOCTEH MyTeM MpPUAaHKs TOJIIIHHBL 0 koManae SOL 1D

@ coznaHus 00JacTel MyTeM MpeoOpa3oBaHUs B TMOBEPXHOCTH MO KOMAaHJIC
REGION

J 3anmaHus pexxuMa HEBUAMMOCTH pedpam cocennux rpaneit INVISIBLE

HaHeNIbIo HHCTpyMeHTOB Surfaces:

@ co3maHusi MOBEPXHOCTEH U3 TIOCKUX rpaHeit o komanae 3DFACE ?

@ ynpaBieHus BUIUMOCTBIO pedep EDGE

nuanorossiM okHoM M ODIFY 3D FACE

cucremHoi nepemennoir CPLFRAME

Pe3yabTar 3aHATHS. CO3JaHHE TPEXMEPHOM IOBEPXHOCTHOM  MOJENH
MHCTPYMEHTAIIBLHOTO IKaduuka (pucyHok 3)

IMopsinok mpoBeneHust 3aHATHSL: |
1. OTkpeITh HOBBIM YepTex Ha 6a3e madioHa ¢popmara A4 co BceMH HACTpOHKaMu

TS
1.1.
1.2.
1.3.

14.

Jdns  co3maHus MHOTOTPaHHOM TpexMmepHoil moBepxHocTH (pucyHok 3) | mkaduuka
HEO0XOMMO B HOBOM cJjioe ¢ uMeHeM «Illkad»:

2.1

2.2.

JIBYX- U TPEXMEPHOI'0 IPOEKTUPOBAHMUSL: 4\1

yctaHoBUTH [ICK B 1eBOM HUMKHEM YTy BHYTPEHHEW paMKH
HOMECTHTh Ha 9KpaHe MOHHTOPA MaHeIb HHCTpyMeHTOB Surfaces
faTh 4epTexy HasBaHue «IloBepXHOCTHAs MOJENE HMHCTPYMEHTANBHOTO | Pycynok 3

mkapa» IloBepxHOCTHAsI MOJE/Ib
COXpaHuTh (aiin moa nMeHeM «MHCTpYMEHTABHBIN TTKad» HHCTPYMEHTAILHOI0

JUISL TIOCTPOSHMS HIDKHEH MoJiku mkada menkHyTs mo nukrorpamme 3DFACE maHenu MHCTpYMEHTOB

Surfaces

2.1.1.1a 3ampoc o BBOJIE TIepBOI TOUKH yKazaTs kKoopauHaTs! 20,110

2.1.2.1a 3anpoc Specify second point or [Invisible]: BBectu mmpuny mkada @60,0

2.1.3.1a 3anpoc Specify third point or [Invisible] <exit>: BBectn mmuny mkapa @O0,60

2.1.4.1a 3anpoc Specify fourth point or [Invisible] <create three-sided face>: BBectu mmpuny mkagpa @-
60,0

2.1.5.1a 3anpoc Specify third point or [Invisible] <exit>: mis momydeHus 3aMKHYTOrO KOHTYpa BBECTH
CHMBOJ € B KOMAaHIHYIO CTPOKY

2.1.6.3akoH4HTh TOCTpOoeHHe HaxkatueM knasumn ENTER

JUIS TIOCTPOCHHUs cpenHell W BepxHe# monku inkada npumensercs komanga COPY. B orser Ha

HPUTJIAIICHHUS

2.2.1.Select objects: ykazars co3maHHbIi KBagpar

2.2.2.Select objects: 3akoHUNTH BBIOOP 0OBEKTOB

2.2.3.Specify base point or displacement, or [Multipl€]: BBecTH CMMBOJI MHOTOKPAaTHOTO KOITUPOBAHUS M
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2.2.4.Specify base point: yka3ars 100y TOYKY Ha KOHTYpe
2.2.5.5pecify second point of displacement or <use first point as displacement>:yka3ath BbICOTY
pacnionoskenus cpeaueit moaku @0,0,60
2.2.6.Specify second point of displacement or <use first point as displacement>: ykasare BbICOTY
pacronoxkenus Bepxueit moaku @0,0,120
2.2.7.5pecify second point of displacement or <use first point as displacement>: 3aKOHYNTH KOIMPOBAHHE
2.3. st ynoOcTBa nanbHeiIed paboTel HEOOXO0AUMO CO3/IaTh OJIUH M3 U30METPUUSCKUX BUIIOB, HarpuMep SE
| sometric view
2.4. pemonnuth komaHay 3DFACE. Jlamee B COOTBETCTBHM C 3alpocaMd C IOMOIIBIO IMPHBSI30K
MOCIIEI0BATENbHO YKa3aTh JIEBYIO 33/IHIOI0 TOUKY HIKHEH TMOJIKH, JIEBYIO 33 JHIOI0 TOUKY BEPXHEU MOJIKH,
IpaByIO 33JHIOI0 TOYKY BEPXHEH IIOJIKM, NMPaBYIO 3aHIOI0 TOYKY HIDKHEH IOJKH, NPaBYI NEPEIHION0
TOYKY HW)KHEH IOJIKH, MPaBYI0 MEPEIHIO TOYKY BEpPXHEW MOJKH, JEBYIO MEPEIHIOI0 TOYKY BEpXHEH
HOJIKU | JIEBYIO TIEPEIHIOI0 TOYKY HIKHEH MOJIKH
2.5. ang noctpoenus nBeplbl mKada He0OOXOAUMO MEPEHTH B CIIOW «BCIIOMOTATENBHBIN» MOCTPOUTH OTPE3KH
JumHOM 60 MM O[T yTITOM 2250 ot neBoii 3a/IHel TOYKHU HIKHEH U BEpXHEH MOJIOK
2.6. manpHelmme moctpoeHus ynobHee npomsBoauTh B HOBoi [ICK, B koTopoii mnockocts XY coBmagaer c
IUTOCKOCTBIO JIBEpPIBI, @ Hayajo KOOPIMHAT COBIAIAET C JICBHIM KOHIIOM HIWJKHEW BCIIOMOTAaTENILHOM
JMHUA
2.6.1.ermonauts kKoMauay TOOLS/NEW UCS/ 3 POINT
2.6.2.1a 3anpoc Specify new origin point <0,0,0>: yka3arts Touky Hauana HoBoi [ICK
2.6.3.Specify point on positive portion of X-axis <-21,68,0>: mst 3agaHust IOJIOKUTETHHOTO HAIIPaBIEHUSL
ocH X yKka3zarh JII00YyI0 TOUKY Ha HYKHEH BCIIOMOTaTeNIbHOM JINHUU
2.6.4.Specify point on positive-Y portion of the UCS XY plane <-23,68,0>: a5t 3a1aHust OJI0KUATEIEHOTO
HanpaBiieHHs: ocl H ykas3arh JIeByr0 KOHEUHYIO TOUKY Ha BEPXHEH BCIIOMOTATEIbHON JTMHUH
2.7. B BCIIOMOTaTeJIbHOM CJIO€ MPOM3BECTH MOCTPOCHUE BHYTPEHHEr0 KOHTypa ABEpIlbl (IPOEM IO CTEKJIO).
Bxorounts pexnm ORTO u Bemmonants koMaaay L INE. Ha 3ampocsr oTBewars:
2.7.1. Specify first point: ¢ nomoriso 00bekTHOH mpuBs3kn FROM 0T j1eBoi KOHEYHO# TOYKM BepXHEH
BCIIOMOTATENIBHOM JTHHUN
2.7.2.Base point: <Offset>: BBecTH OTHOCHTENIbHBIC KOOPIMHATHI JICBOW BEpPXHEW TOYKH PAaMKH OKHA
@10,-10
2.7.3.Specify next point or [Undo]: nepemectuts Kypcop Brpaso u BBecTr 40
2.7.4.Specify next point or [Undo]: mepemectuts kypcop Bau3 u BBectr 100
2.7.5.Specify next point or [Close/Undo]: nepemectuts Kypcop BiieBo u BBecTH 40
2.7.6.Specify next point or [Close/Undo]: 3akoHYHTH MOCTPOCHHS KOHTYpa PaMKH OKHA BBEICHHEM
CHMBOJIA C B KOMaHAHYIO CTPOKY
2.8. cnenarp cnoit «Illkad» Texymmm. [locTpoeHne BHEIIHEH paMKW JBEpIBI MPOU3BOAUTCS 10 KOMAaHJE
3DFACE. Ha 3anpocsl 0 BBoJE TOUYEK IJIsl IOCTPOCHHS MHOT'OI'PAaHHOM MMOBEPXHOCTH MOCIIEI0BATEIBHO
yKa3arhb:
2.8.1.1eBy10 HIDKHIOKO 33/IHIOI0 TOUKY HIDKHEH ITOJIKI
2.8.2.mpaBy1o HIXKHIOIO TOYKY PAMKH OKHa
2.8.3.1eBy10 HIKHIOI TOYKY PaMKH OKHA
2.8.4.1eBy10 TOUKY HIDKHEH BCIIOMOTaTeIbHON TUHUN
2.8.5.u3 koHTeKCTHOro MeHio BbIOpaTh KoMmaHay INVISIBLE wu ykasarh Ha JIEBYHO TOYKY BEpXHeEH
BCIIOMOTATEIbHON JTMHUH
2.8.6.71€ByI0 BEPXHIOIO TOUKY PaMKH OKHa
2.8.7.13 xoHTeKcTHOro MeHio BblOpate komanay INVISIBLE u ykasare Ha mpaByi0 BEpXHIOIO TOUKY
PaMKH OKHa
2.8.8.1mpaBy1o TOUKY BepXHeEil MOJKHU mKada
2.8.9.11eBy10 HIKHIOIO 3aTHIOI0 TOYKY HWKHEH MOJIKH
2.8.10. npaBy10 HIKHIOIO TOUKY PAaMKH OKHA
2.9. ¢ nomoreio koManapl EDGE (nmukrorpamMa Ha maHenn MHCTpyMeHTOB Surface) cienath HEBUAMMBIMH
JBa pedpa Mex Iy paMKOH OKHA M BCTIOMOTATEIbHBIMU JINHASMH
3. nmns panbHeidmedl pa0oOTBl ¢ TPOCTPAaHCTBEHHOH MOJENBIO JKEeNaTelIbHO MEPEHTH B MHPOBYIO CHCTEMY
koopauHart o komange TOOLS/NEW UCS/WORLD
3.1. 11 W3MEHEHHS TOYKM 3pEHHS Ha HMHCTPYMEHTAJbHBIA mKad BbeMOAHUTE Komanay VIEW/3D
VIEWS/VIEWPOINT PRESETS
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3.2. B otkpeiBiieMcst gauanoroBom okae VIEWPOINT PRESETS B mone From ykazate yron or ocu X
paBHBIM , a yrou ¢ miockoctsio XY 3amats 30°. IllenkuyTs 1m0 KHOMKE OK

3.3. i1 mpocMOTpa TPOCTPAaHCTBEHHOH MOJENM MOXXHO CKPBITh HEBUIUMEBIE JIMHUU 10 KOMAaHJE
VIEW/HIDE

4. Jlns toro, 4to OBI cienaTh Bce pedpa TPEeXMEPHOH MOBEPXHOCTH CTANHM BUAMMBIMH HEOOXOJMMO CHCTEMHON

nepemenHoir SPLFRAME 3anare 3Hauenue 1, a 3aTeM BBINOJHHUTH PEreHEPAIIMI0 YEepPTEkKa MO KOMaHJe

VIEW/REGEN. Ecnu stoii cucreMHol mepeMeHHOU 3amath 3Hadenue 0, To pebpa mproOpPEeTyT COCTOSIHUE

HEBHJUMOCTHU

3AHSITHE 3

Hean 3anaTus - mo3Hakomurcs ¢ komangamu AUIOCAD s mocTpoeHust TpexMepHBIX 4
HIOBEPXHOCTEH B BUJIE CETH:
¢ npou3BoJibHOM Tonosorueit PFACE
¢ perynspHoii Toroyiorueit 3DMESH
Pe3yabTaT 3aHATHS TOCTPOCHHUE TPEXMEPHBIX OBEPXHOCTEH B BUJIE CETH
IMopsaok nmpoBeneHust 3aHATHS:
1. IlocTpoeHme MISCTUTPAHHOW TIPU3MBI KaK MHOTOYTOJIBHOW CETH TPOW3BOIAUTCS 10
AITOPUTMY:
1.1. mocTpouTh JBa IIECTUYTOJIbHHKA PACIOJIOKEHHBIX APYr Haa ApyroM mo ocu Z Ha 100
MM
1.2. BBecTH B KOMaHIHYIO cTpoKy komanny PFACE
1.3. B orBer Ha mpurnameHus AUtOCAD B KOMaHIHOH CTpOKe IMOCienoBaTesbHO (10 4acOBOIl CTpEKe)
yKa3aTh BCE BEPIIMHBI BEPXHErO IIECTUYrOJbHHKA, a 3aTeM He MNpeKpamas AeWCTBHE KOMaHIbI, BCe
BEPLIMHBI HIJKHETO LIECTHYTOJIbHUKA.
1.4. nocne onpexenenus Beex BepuinH Ha 3anpoc AUtOCAD specify location for vertex 13 or <define faces>
HaxkaTh Knasunry ENTER
1.5. B otBer Ha npuriamienne Face 1, vertex 1. Enter a vertex number or [Color/Layer]: BBecTn HOMEp
BEPIIUHEI, KOTOPast SBISIETCS EPBOH B CeTH, T.e. 1
1.6. B oTBeT Ha MOCIEAYIOIIME MNpPUTJAIICHHUS IOCIEI0BATEIbHO BBECTH HOMEpa BEPIUUH, OOpa3yrOIINX
MIEPBYIO TpaHb (BEPXHUI MIECTUYTONBHUK), T.€. 2...6
1.7. wna 3ampoc Face 1, vertex 7: Enter a vertex number or [Color/Layer] <next face>: 3akoHYHTbH
oTpeJIeNIeHre TTepBoit rpanu HakatreM kimaumy ENTER
1.8. nmanee onpenensercs cneayromas rpans. Ha 3anmpoc AUtoCAD Face 2, vertex 1. Enter a vertex number
or [Color/Layer]: MmoxHO mocae0BaTeI-HO BBECTH HOMepa BepunH 12, 6, 5, 11
1.9. aHanoOrM4YHO OMNpPENENsIIOTCd BCE OCTalbHbIE OOKOBBIE TpaHM IIECTUTPAHHOW MPHU3MBI U HIKHHUN
HIECTHYTOJLHUK
1.10. IloctpoeHus 3aKaHYMBAIOTCS NBOHHBIM HaxkaTueM kmaBum ENTER
1.11. o xomanzae VIEW/HIDE Mo0xHO ynanuTh JMHHM HEBHIUMOTO KOHTypa. T.k. Ha rpanb 1-6-12-7 npu
HIOCTPOCHUH He OblTa ChOPMHUPOBaHA, TO OHA BOCIIPHHUMAETCS KaK OTCYTCTBYIOIIAsl CTEHKa
2. Jlnsg TmoCTpoeHHs THIOBBIX TPEXMEpHBIX ¢Guryp Ha ocHoBe kKomanasl 3DMESH wmoxhHo
MCIIOJIb30BaTh MUKTOIPAMMBbI Ha IIaHeNIn HHCTpyMeHToB Surface
2.1. nng mocTpoeHWs mapainjenenunena HeoOXOAMMO INENKHYTh IO COOTBETCTBYIOIICH
KHOTIKE
21.1.B oTBeT Ha TpU MNpPHUIVIALICHUS IMOCIEAOBATENBHO 3a1aTh KOOPIMHATHI JIEBOTO ~
HIDKHETO yIjla OCHOBaHHUs Tapajuiefienunena; 3aaath ero amHy (pasmep mo ocu X), meHHy
(pa3mep 1o ocu Y) u BeICOTY (pazmep 1o ocu Z)
2.1.2.8 otBer Ha npuriamenue Specify rotation angle of box about the Z axis or [Reference]: tpedyercs
3a1aTh J1I000€ 3HAUCHHE YTIia IOBOpoTa BOKpYr ocu Z (B T.4. 0)
2.2. nns IOCTPOEHUS TIOBEPXHOCTH B BHJE KJIMHA HEOOXOJMMO HIECNKHYThH 10 COOTBETCTBYIOIICH
KHOIIKE Ha MaHeJIn HHCTpyMeHToB Surface
2.2.1.B otBet Ha Tpu npurnamenus AUtoCAD mocnenoBarenbHO 3a/1aTh KOOPAUHATHI JIEBOTO
HIDKHETO yriia OCHOBaHHS KIMHA; 331aTh ero uuHy (pasmep mo ocu X), HIUPHHY
(pa3mep 1o ocu Y) u BBICOTY (pa3mep 1o ocu Z)
2.2.2.8 orBer Ha mpurinamenne Specify rotation angle of box about the Z axis or
[Reference]: Tpebyercs 3anaTh nmr000€ 3HAYCHUE YIila MOBOPOTA KIIMHA B TIOCKOCTH XY BOKDYT OCH
Z (pa3pemaercs BBeCTH 3HaueHne pasHoe 0)
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2.3. Ans MOCTPOCHUS TMOBEPXHOCTH B BHJEC MUPAMHUIBI MOXKHO HCIOJB30BaTh TPEYroJbHOE
WM YEeTHIPEXyrojbHOE OCHOBAHHUE, M 3aBEPLIATHCS MUPAMHUIa MOXKET TOUKON MU OBITH
ycedueHHOH. ITocTpoeHre MPOBOAUTCS IO AITOPUTMY:
2.3.1.1menKHyTh 10 COOTBETCTBYOIIEH KHOTIKE Ha TTaHeH HHCTpyMeHToB Surface
2.3.2.8 otBer Ha Tpu npurnamenus AUtOCAD mocnenoBaTesibHO 3a1aTh KOOPIWHATHI

MIEpBOM, BTOPOH U TPEThEN TOUEK OCHOBAHUS
2.3.3.B otBer Ha mpurnamenue Specify fourth corner point for base of pyramid or

[Tetrahedron]:
2.3.3.1. ans mUpaMuAbl C YETBIPEXYTOJBbHBIM OCHOBAaHHMEM BBECTH YETBEPTYIO TOUYKY OCHOBAHHUS

HpaMHIBI
2.3.3.2. 11 MOCTpPOCHUSI THPaMHIBI C TPEYroJbHBIM OCHOBaHMEM BbIOpaTh omnumro T etrahedron

(Terpasap)

2.3.4. ecnu co3aeTcs TeTpadap, To Ha npuramieHue Specify apex point of Tetrahedron or [Top]:
2.3.4.1. s nupaMuIbl 3aBepIIaeMoil TOYKOW HEOOXO0IMMO yKa3aTh BEPIIMHY (TOYKY cX0Ja OOKOBBIX
pebep)
2.3.4.2. nns ycedeHHOH MUpaMuIbl HEOOXOAWMO yKa3aTh BBHIOpATh OMIUIO T OP M BBECTU TPH TOUYKU
BEpPXHEH rpaHu
2.3.5.ecnu co3maeTcs mUpaMpaa C YEThIPEXYTroJIbHBIM OCHOBAaHHMEM, TO Ha mpuriamenue Specify apex
point of pyramid or [Ridge/Top]:
2.3.5.1. s nupaMubl 3aBepIIaeMoil TOYKOW HEOOXO0IMMO yKa3aTh BEpUIMHY (TOYKY cX0Ja OOKOBBIX
pebep)
2.35.2. nng yceueHHOH mUpamMuasl HEOOXOAMMO YKa3aTh BBIOpaTh OMIMIO |OP M yKa3aTb 4YEThIPE
TOYKHU BEPXHEU I'paHu
2.3.5.3. BeiOop ommu Ridge tpebyer BBeeHUS IBYX AMArOHAIBHBIX TOUEK BEPXHEH IpaHu
[Tpu mocTpoeHHH NMUpaMHIbl HE pa3peliacTcss M3MEHSITh HAIlPaBICHUE MPOCIUPOBAHMSA. JTO O3HAYAET, YTO
€CJIM TIOJb30BATENI0 HE W3BECTHHI a0CONIOTHBIE 3HAUEHHs KOOPIMHAT, TO MOJYKHO HCIHOJIB30BATh Pa3INYHBIC
CIOCOOBI IIOCTPOCHHMS, HITH 33JaTh UX «HA IJIa3», a TOTOM OTPEAaKTUPOBATh C TOMOIIBIO PyYeK.
2.4. Ui TOCTPOEHHS IOBEPXHOCTH B BHJIE TIOJTHOTO MIIM YCEYEHHOTO KOHYyca
2.4.1. HeoOXOIUMO IIETKHYTh MO COOTBETCTBYIOIICH KHOIKE Ha TMaHEIH HHCTPYMEHTOB
Surface
2428 oreer Ha nBa npurnameHus AUtOCAD mocnemnoBaTelbHO 3a7aTh KOOPIUHATHI
1eHTpa Kpyra (OCHOBaHMs KOHycCa), 3a1aTh paauyc (IramMerp) OCHOBaHHS
2.4.3.8 otet Ha npuriamenue Specify radius for top of cone or [Diameter] <0>: 3amaercs
pamiyc BepIIMHBI yCEYEHHOTo KOHyca (MpH 3aJaHUU HYJCBOTO pajuyca (HOpMHPYETCs MOTHBIN
KOHYC)
2.4.4.8 otBet Ha npurnanienne Specify height of cone 3agaercs BbicoTa KOHyca
2458 orteer nHa mpurnamenue Enter number of segments for surface of cone <16>:BBomgurtcs
KOJINYECTBO CETMEHTOB alNpOKCUMHpYomei cetn. Uem OoJbllie CErMeHTOB, TeM 0oJiee TIaJKHM
BBITJISTUT KOHYC
2.5. ans moctpoeHus: OBEPXHOCTH B BUJE chepbl
2.5.1. He0OXOMMO IIETKHYTh TI0 COOTBETCTBYIOIICH KHOIKE Ha IAHEIH MHCTPYMEHTOB
Surface
2.5.2.8 otBer Ha apa mpuriameHus AUIOCAD mociemoBaTelbHO 3a1aTh KOOPIHUHATHI
HeHTpa cepsl U 3a1aTh paauyc (auamerp)
25.3.8 orBer ma mpurmamenue Enter number of longitudinal segments for surface of sphere
<16>:BBOJMTCS KOJMYECTBO JIMHUI ceBep-IOT (MEPHUANAHOB).
2.5.4.8 oteer Ha npurnamenue. Enter number of latitudinal segments for surface of sphere <16>:
BBOJIMTCSI KOJIMYECTBO JINHUH 3ama-BOCTOK (Mapaieneil).
2.6. a8 mocTpOSHUsI IOBEPXHOCTH B BUJIE KYIIOJIa WM Yallln
2.6.1. He0OXOIMMO ICNKHYTH [0 COOTBETCTBYIOLICH KHOIIKE Ha TIaHENI HHCTpyMeHToB Surface
2.6.2.8 otBet Ha nBa mpuriamenus AUtOCAD nocnenoBarenbHO 3a7aTh KOOPJIWHATHI IICHTPA OCHOBAHUS
KymoJjia (BEpXHEro cpesa yailiu) U 3a1aTh paanyc (aumamerp)
2.6.3.B otBet Ha npuriamenue Enter number of longitudinal segments for surface of ... <16>:BBoauTtcs
KOJIMYECTBO JIMHUHU CeBep-tor (MEPUIHAHOB).
2.6.4.8 otBet Ha npuriamenue. Enter number of latitudinal segments for surface of ... <16>: BBomutcs
KOJIMYECTBO JINHUH 3aI1aa-BOCTOK (Mapajuiereii).
2.7. ans mocTpOoeHHUsl IOBEPXHOCTH B BHIIE TOpa
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2.7.1. HeoOXOIMMO IIENKHYTh TI0 COOTBETCTBYIONIEH KHOTIKE Ha MaHe I HHCTpyMeHToB Surface

2.7.2. B otBer Ha mpurianienne Specify center point of torus. BBomuTcst TOUKa, SBISIOMIASNCS IIEHTPOM

TOpa

2.7.3.8 otBet Ha npurnanienne Specify radius of torus or [Diameter]: 3amgaercs pamuyc (quamerp) Topa
2.7.4.8 oter Ha npurnamenune Specify radius of tube or [Diameter]: 3amaercs paauyc (quamerp) TpyOKH

Topa

2.7.5.B oTBeT Ha MOCJICAYIOIIUC ABA MTPUTIALICHHUA 3a4aCTCA KOJINMYICCTBO CCTMCHTOB IO CEYCHUIO Tp}I6KI/I n

KOJIMYECTBO CErMEHTOB I10 OKPYKHOCTHU TOpa

3. HOCTpOGHI/Ie HOBerHOCTeﬁ TCJI BpalllCHUA IMPOBOJUTCSA HA OCHOBC CO3JaHHOT'O Ha OCHOBEC IMOJIMJIMHHUU KOHTYpa

MyTeM BpalleHus ero BoKpyr ocu. OOpasylomias KpuBas I0JDKHA MPEACTaBISTh COOOU

OJIMH 00BEKT. ANITOPUTM MTOCTPOCHUS TIOBEPXHOCTH:

3.1. mo komange PLINE nocTpouTs TOMaHyI0 JTMHHIO U3 HECKOJILKUX OTPE3KOB U JIyT

3.2. mo xomasnze L INE moctpouts ock BpaieHus

3.3. ¢ momomrpio cucremubix mnepemenHeix SURFTABL u SURFTAB2 3anare
IUIOTHOCTh ~ W30JMHMHA 1pu  (HOPMHUPOBAHMM  CETH, AaNNPOKCUMHPYIOLIEH
HOBEPXHOCTb, B/IOJIb HAMIPABJISIOIICH (yrH OKPYKHOCTH) U BJIOJIb 00pa3yomieii TMHUH

3.4. menkuyTh 10 KHOTKE Revolved surface na manenu uncrpymentos SURFACE

\\\\ \\\\\\\\\‘\
\\\\\\\ \\\\ ‘\\ N
\v

\

\N l‘ ‘
\\\\\\\“v

\

3.5. B otBer Ha nBa mpurnamenus AUIOCAD mnocnemoBaTenbHO yKa3aTh OOpa3yIOIIyH0 KPUBYK) U OCh

BpAIICHHS
3.6. B oTBeT Ha npuriameHue Specify start angle <0>: BBecTr 3HaYCHUE HAYATBHOTO yIiia

3.7. B otBet Ha npuriamenne Specify included angle (+=ccw, -=cw) <360>: BBecTH 3HaUEHHE YTJIa BPAIIECHS
3.8. Jliis mpocMoTpa MOJIy9eHHOM IMOBEPXHOCTH MOKHO HCIIOJB30BaTh JIIOObIE M3 CTaHIAPTHBIX BHJIOB, a

TaKXKe YIAAIUTh HCBUIAUMbIC THHHH
4. TloctpoeHue BBIAABICHHOM MIOBEPXHOCTU MIPOU3BOHUTCS 110 ATOPUTMY:

4.1. MOCTPOUTH UCXOIHBINA KOHTYD JIJIsl BbIIABIHBAHHUS

4.2. TIOCTPOHTH BEKTOP BBIIABIHBAHUS

4.3. 3amarek TpeOyemoe 3HaueHHE Jisi cucTeMHo# nepemennoin SURFTABL

4.4. menkuyTh 10 kHOTKe Tabulated surface na nmanenu uncrpymenros SURFACE

4.5. B otBeT Ha nBa 3anpoca AUtOCAD mocienoBarensHO yKa3aTh 00pa3yIoOIyl0 KpUBYIO M OTPE30K, KOTOPBIH

6y,HCT HCIIOJIB30BAaThHCA B KAYECTBE BEKTOPaA

3AHSITHUE 4

Hean 3aHATHS — TO3HAKOMUTCS:
Vv ¢ xomaanamu AUtOCAD tst co3ganus TBEpIOTENBHBIX MOEIIEH
napajienenunena, Kyoa, mapa, HHIMHIPa, KOHYyca, KIHHA, TOpa
BBIJIABJICHHBIX TEJ
ten Bpamenust REVOLVE
co3nanHbIx oovenuHerrneM UNION
noiydeHHbIX BeruutanneM SUBTRACT
co3nanubix nepeceueHueM aByx Tej INTERSECT u INTERFERE
V/ C MUKTOrpaMMaMH TTaHEeId HHCTPYMEHTOR!
@ Solids- BOX, SPHERE, CYLINDER, CONE, WEDGW, TORUS
@ SolidsEditing—UNION, SUBTRACT, INTERSECT, EXTRUDE FACES, MOVE FACES,
\/ CHCTEMHBIMH IIE€PEMEHHBIMH
@ ompeneneHus KOIMYECTBA BBIBOIMMBIX JIMHUH KpHBoIHHEWHBIX ToBepxHOcTei | SOLINES
@ ompexaensomeil 0TOOpa)KCHUE KPHUBOJIMHEHHOW TMOBEPXHOCTH MOCIE NPUMEHEHUS KOMAaH]
SHADE, RENDER
J HanuuMs KOHTYPHOTO MpeacTaBiaeHns oobemuoi moaenu DISPSILH

[SEOEORORORN

@ coxpaneHus (He COXpPaHCHHUS) UCXOIHBIX 00BEKTOB MCIIOJIb3yeMbIX TpH BbiAaBuBanuu teq DEL OBJ

Pe3ynbTaT 3aHATHA: IOCTPOCHUE TBEPIAOTEIBHBIX MOJICICH
IMopsinok mpoBeaeHHs 3aHATHS:
1. Jlng mOCTPOCHHS THUIOBBIX TPEXMEPHBIX (UIYp MOXKHO HCIOJb30BaTh MHKTOIPaMMbI Ha
naHenu uactpymenToB SOLIDS
1.1. 3amaTe HaubGoJIee MpeanoUYTHTEIbHOE 3HaUeHre cucTeMHor nepemenHor | SOLINES
1.2. nis mocTpoeHMs Mapajuleenuiea HEO0OXOAUMO INEIKHYTh [0 COOTBETCTBYIOLICH
kHomke. B otBet Ha npurnamenus AUtOCAD Specify corner of box or [CEnter] <0,0,0>:
ClIeZlyeT yKa3aTh
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1.2.1.mpu BEIOOpE OMIIUK IO YMOTYAHHIO
1.21.1. oxHy U3 BepIINH MapajuIeenuena
1.2.1.2. ueHTp OCHOBaHUs MapaieNnenuIeaa
1.2.1.3. B otBer Ha npurnanenus Specify corner or [Cube/Length]: crenyer ykaszars
1.2.1.4. npoTHUBOMOJIOKHBII yroi Ha TOcKocTH XY U 3a/aTh BHICOTY 10 ocH Z
1.2.1.5. npu Beibope onmmu Length - 3apates pammy mapamnenenumnena (mo ocu X), mupuny (o ocu
Y) u BeIcOTY (110 OCH Z)
1.2.1.6. npu Beoope ommu Cube - BBecTn mmHy pebpa Kyba
1.2.2.mpu BeIOOpe onumu Center :
1.221. B oteer Ha npurnamenns AUtOCAD Specify corner or [Cube/Length]: cremyer ykaszars
12211 BepmuHy napaieienumnena
1.2.2.1.2. upwu Beibope onumu Length - 3axats mupuny (o ocu Y) u BbicoTy (110 ocu Z)
1.222. npu BeOOpe onumu Cube - BBectn mmnHy pedpa kyba

1.3. 1715t mOCTpOCHHUS TIOBEPXHOCTHU B BHJE LIapa
1.3.1. menkuyTth o kaonke SPHERE na nanenu uncrpymentos Surface
1.3.2.8 otBer Ha aBa npuriamieHus AUtOCAD mocienoBaTeNIbHO 337aTh KOOPAMHATHI

nientpa LIIAPA u 3anath paauyc (quamerp)

1.4. TBepAOTENBHYIO MOJENb IWIMHAPA MOXXKHO CO3JaTh Ha OCHOBE KPYIJIOrO WM
JJUIUNTHYECKOTO OCHOBaHMSA. CMECTHB IIEHTP BEPXHETO OCHOBAHMS IWJIMHIPA MOXKHO CO3/1aTh MOJEINb
HAKJIOHHOTO IIMJIMH/IPA:
1.4.1.meo6xoaumo mmenkuyTh mo kaonke CYLINDER nHa manenu mucTpymMentoB Surface m B oTBer Ha

sanpoc Specify center point for base of cylinder or [Elliptical] <0,0,0>:
1.4.2.1m0 ymMoT9aHuIO
1421 yka3aTh UEHTP OCHOBAHHMSA AJISI KPYrOBOTO LIMIMHAPA
1422, B OTBeT Ha cieAyIOlIee MPUIIIANICHUE 33]aTh PAINyC UIUHIPA WK TUAMETD
1.4.3.mpu 3amanuu ommmu Elliptical B xadectBe ocHOBaHHS HEOOXOJMMO OTBETHTh HA CTaHIApTHbIC
npurnamenns AUtOCAD nai1st mocTpoeHus 3urca
1.4.4.8 otBeT Ha 3anpoc Specify height of cylinder or [Center of other end]:
1.44.1. 110 YMOJIYAHHUIO 33]1aTh BBICOTY LMJIMHIpPA
1.44.2. npu Beibope omuu Center of other end crmemyer ykasaTh LEHTpP BEPXHETO OCHOBAHUS
HAKJIOHHOTO IMJINHIPA

1.5. TBepmOTENBHYIO MOJIENIb KOHYCa MOXKHO CO3/aTh Ha OCHOBE KPYIJIOTO WM SJUIUITHYECKOTO OCHOBAHHS.
Ilpu 3agaHuM KOOpIWHAT BEPIIMHBI MOYKHO CO3[aTh MOJIECIb HAKJIOHHOTO KoHyca. [lpu 3amaHuu
OTPHUIATEIIHHOM BETMYMHBI BHICOTHI MOYKHO MOJTYYHTh MIEPEBEPHYTHIA [IHIHH/IP:

1.5.1. menxuyTh no kHonke CONE nHa manenu unctpymentoB Surfaceu B orBet Ha 3ampoc Specify center
point for base of cone or [Elliptical] <0,0,0>:
1.5.2.1m0 ymon4anuto
15.2.1. yKa3aTh LIEHTP OCHOBAHMS AJI1 KPYTOBOTO KOHYyca
15.22. B oTBer Ha ciienyolIee MPUTIIANICHHE 33/1aTh PAANYC WM IUAMETpP OCHOBAHHS KOHYyCa
1.5.3.mpu 3amanuu ommmu Elliptical B xauecTBe ocHOBaHHs HEOOXOMWMO OTBETHTH Ha CTaHIAPTHHIC
npurnamenns AUtOCAD s moctpoenus smmmrica
1.5.4.8 otBet Ha 3anpoc Specify height of cone or [Apex]:

154.1. 10 YMOJIYaHHUIO 3a/1aTh BEICOTY KOHYyCa
154.2. npu BeIOOpe omuu APEX cleayeT ykazaTh 3aJaTh KOOPAMHATHI BEPIIMHBI HAKIOHHOTO
KOHYCa

1.6. 1 MOCTPOCHUS MOBEPXHOCTH B BUJIE KIIMHA HEOOXOMMO LICIKHYTh 10 COOTBETCTBYIOIICH
KHOMKe Ha manesnu nHerpyMmeHtoB SOlid. B orser Ha mpurnamenue Specify first corner of
wedge or [CEnter] <0,0,0>: HE0OX0aMMO yKa3aTh:
1.6.1.m0 ymo4aHuio ykas3aTh 0Oy BEpIIMHY KJIMHA M B OTBET Ha mpuriamieHue Specify
corner or [Cube/Length]:
1611 no yMmom4aHWIO 3aaTh JIPYroil yroa B IUIOCKOCTH XY W Ha CIEAYIOUIHHA
3ampoc cIeayeT BBECTH BBICOTY KJIMHA IO OcH Z
16.1.2. npu BeiOOpe onumu Length na Tpu 3ampoca AUtOCAD HEo0X0aMMO MOCIeA0BATEILHO
3a1aTh JUTMHY KJIMHA, €0 IMUPUHY U BBICOTY
1.6.1.3.  npu BeOOpe onuuu Cube cnenyer BBECTH TOIBKO JUTHHY
1.6.2.mocie BeIOOpa onmuu Center B oTBeT Ha npuriamenne SPecify opposite corner or [Cube/Length]:
1621 1o ymonuaHHIO 334aTh IPYroil yroia B miockoctd XY
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16.2.2. npu BeIOOpe ommu Length na nBa 3ampoca AUtOCAD HeoOXoaMMo MOCien0BaTeIbHO
3a]aTh IIUPUHY U BBICOTY KJIMHA
1.6.2.3.  npu BeIOOpe onumu Cube cnenyer BBECTH TOIBKO JUTHHY

1.7. nist mOCTpOCHHUS TIOBEPXHOCTH B BHJIE TOpa

1.7.1. HeoO6X0oAMMO IIEAKHYTh IO COOTBETCTBYIONIEH KHONKE Ha MaHETu
uHcTpymMenTos Solid

1.7.2. B otBer Ha mpurnamienue Specify center point of torus. BBomuTcs TOUKa,
SIBIISIFOIASICSI [IEHTPOM TOPa

1.7.3.8 orBer Ha mpurnamenue Specify radius of torus or [Diameter]: 3amaercs
panuyc (muamerp) Topa

1.7.4.8 otBer Ha npurnamenue Specify radius of tube or [Diameter]: 3anaercs paxuyc (nuamerp) TpyOKu
Topa

2. ITloctpoeHue BBITABICHHBIX TEJ MPOBOJMTCS W3 CO3JaHHBIX HAa OCHOBE MOJMJIMHHNA 3aMKHYTBIX IUIOCKHX
00beKkTOB (poduiieit). AITOPUTM MOCTPOCHHSI BBIABICHHOTO Tea:
2.1. mo xomanme PLINE mocTpouth noMaHyr JNHHWIO W3 HECKOJBKUX OTPE3KOB W Iyr. Ecmm mpodwib
CO37IaeTCsi U3 OTPE3KOB M Jyr, HE COCTaBISIONIMX KOHTYpP, TO JJIs 3aMEHBI MOCIIEI0BATEIBHOCTH
NPUMHTHBOB HEOOXOIUMO:
2.1.1.BBecTH B KOMaHAHYIO cTpoKy komanay PEDIT
2.1.2.B otBet Ha npurnamenne Select polyline or [Multipl€e]: ykasars Ha 11000# U3 IPUMHTHBOB
2.1.3.8 otBet Ha mpurnamenue Object selected is not a polyline. Do you want to turn it into one? <Y>
BBIOPATH OMIIMIO TI0 YMOTYAHHIO

2.1.4.8 oteer Ha mpuriamenue Enter an option [Close/ Join/ Width /Edit vertex/ Fit /Spline/ Decurve/
Ltype gen / Undo]: Beibpars omwio g00aBicHHsS MPUMHTHBOB B Ha0Op J ¥ JMOOBIM H3BECTHBIM
croco0oM co3/1aTh BBIOOpP IPUMUTHBOB

2.1.5.8 otBet Ha mpurnamenue Enter an option [Open/Join/Width/Edit vertex/Fit/Spline/Decurve/Ltype
gen/Undo]: B KOHTEKCTHOM MEHIO BBIOpaTh oo Enter

2.2. o xomanze L INE noctpouts och BpamieHus

2.3. ¢ momometo cucteMHbx nepeMeHHBIXx SURFTABL1 u SURFTAB2 3aaarh mioTHOCTh M3OJUHHNA TpU
(GOpMHUPOBAHHU CETH, aNMPOKCUMHUPYIONICH MOBEPXHOCTh, BIOJb HAMPABISIONICH (Iyrd OKPYKHOCTH) H
BIIOJTb 00Opa3yroIIeH JTMHIH

2.4. menkHyTh 0 kHOTKe Revolved surface na manenu nacrpymentoB SURFACE

2.5. B orBer Ha nBa npuriamenus AUIOCAD mnocrienoBaTenbHO yKa3aTh OOpasyioOIIyl0 KPHBYIO H OCh
BpAIlICHHS

2.6. B oTBeT Ha npuramenne Specify start angle <0>: BBecTu 3HaUeHHE HAYAIBHOTO YTJia

2.7. B otBet Ha npuriamenue Specify included angle (+=ccw, -=cw) <360>: BBecTH 3HAUYCHHUE YTJIa BPAICHUS

2.8. [yt mpocMOTpa TMOJYYEHHOW MOBEPXHOCTH MOYKHO HCIIOJB30BaTh JIFOOBIC M3 CTaHIAPTHBIX BHUIOB, a
TAKXe yJATUTh HeBUIUMbIC TMHUU

3. TlocTpoeHue BBIIABICHHOMN MOBEPXHOCTH MPOU3BOIUTCS 0 AJITOPUTMY:

3.1. Ha OTAENBHOM CJIO€ MOCTPOUTH UCXOTHBIN KOHTYP JJISl BBIIABITHBAHUS

3.2. ecniu  BBA@BNMBaHME OyJeT MNPOU3BOIUTHCS BIOJb HAmpapisomied  (0Tpe3ok,
OKPYXXHOCTb, JTyTa, JUTHIIC, HOJUIMHHS U TIP.), TO CIICAYET MOCTPOUTDH HAIIPABJISIOILYIO

3.3. 3amark 3HaueHue Ui cucteMHol nepemennoit DEL OBJ=0, uro mo3BosiseT coxpaHsTh
UCXOJHBIE OOBEKTHI

3.4. wenkHyTh N0 KHOMKe EXtrude na manenu nncrpymento SOLIDS

3.5. ykazatrb 00BEKT JJIs1 BBIJABINBAHHUS

3.6. mocie okoHYaHMs BBIOOpA OOBEKTOB ISl BBIIABIMBAHUS HEOOXOJMMO HA TPHIJIAIICHUE
Specify height of extrusion or [Path]: ykazats
3.6.1.n0 ymonuaHHIO BBICOTY BBIIABIMBaHUs W Ha 3ampoc Specify angle of taper for

extrusion <0>: BBeCTH 3Ha4YCHHE YIiia CY)KCHHs TPODUIIS IPU BBIIABINBAHUH
3.6.2.npu BeIOOpe ommu Path na 3ampoc Select extrusion path cnemyer ykasarb
00BEKT, KOTOPBI 33/1aCT HANPABIISIOILYIO

3.7. BbIOpATh OJIMH M3 CTAHJAPTHBIX H30METPUUCCKUX BUIOB U YIATUTh HEBUIUMbIC THHUU

4. TlocTpoeHue Tena BpalleH s POU3BOIUTCS MO AITOPUTMY:

4.1. co3nath 3aMKHYTBIN KOHTYP W3 TUIOCKOW MOJNUIMHHUH, OKPY>KHOCTH, DJUIHIICA, 3aMKHYTOTO CIUIaliHa HIIH
obnacti. MOKHO HCIIOJIb30BaTh KOHTYP, CO3aHHBIH 1m0 1. 3.1

4.2. 3amarh 3HaUYeHHE I cucTeMHoM nepemenHoi DEL OBJ=0, 4To mo3BOJIET COXPaHSIThH
UCXO/HBIE 00BEKTHI
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4.3. wenkHyTh 10 KHOTIKe Revolve Ha nanenu nacTpymenToB SOL 1D
4.4. B otBet Ha npurianienne Select objects: ykaszarb Ha 3aMKHYTBI 00BEKT
4.5. B otBeT Ha mpuramenue Specify start point for axis of revolution or define axis by [Object/X (axis)/Y
(axis)]: moxwHo:
4.5.1.m0 yMOTYaHHUIO TMOCIIEIOBATENBHO yKa3aTh JIBE TOYKHU, OMPEACISIONINE OCh

BpAIICHHS
4.5.2.mpu BeiObope omuu Object B kadecTBe OCH BpalleHHS MOXXHO YKa3aThb
OTPE30K WM OTMH U3 CETMEHTOB TTOJIMIIHHAH
4.5.3.mpu BeIOOpE onmmu X (8xis) mwim Y (axis) BparieHus: 00beKTa MPOU3BOAUTCS
BOKPYT OCH X WK OCH Y COOTBETCTBEHHO
4.6. B otBer Ha mpuriaiienue Specify angle of revolution <360>: 3amaercs yron
BpaieHus (MOJHBIN WK HETOJIHBIH, TOJIOKUTEIBHBIH MK OTPUIATEIIHHBI)

5. Co3panue cnoXHOTO Tejla Ha OCHOBE OOBEIMHEHHS IPOU3BOIUTCS TI0 AJITOPUTMY:

5.1. mocTpouTk ABE CcTaHAapTHBIE QUTYPHI KAKAYIO B CBOEM CJIO€, HApUMEp KyO U IHIUHID T.0., YTOOBI OHU
Kak Obl crosui Ipyr Ha Apyre. /s ymoOcTBa MpOBEAEHHs TAKOTO IOCTPOCHUS MOCIE CO3JaHus KyOa
cnenyet m3menuth [ICK (mo xomanne FACE uimm 3D POINT), BbiOpaB 3a TEKYIIYIO IUIOCKOCTh OJTHY U3
rpaHei Kkyba

5.2. menkHyTh mo kHomke Union Ha manenu mHctpymentoB Solid Editing u B oTBeT Ha mpurianieHue
BBIOOpa 00BEKTOB BEIOPATH KyO M IIMJIMHIP
Solids Editing
5.3.1.B otBer Ha 3anpoc AUtOCAD Select faces or [Undo/Remove]: ykaszats BepxHHI
Topel IUINHApa 1 HaxaTh Kiasury ENTER
5.3.2.8 otBer Ha 3ampoc Specify height of extrusion or [Path]: BBecTn Benuumny
yIUTHHEHHS
5.3.3.8 otBer Ha 3ampoc Specify angle of taper for extrusion <0>: npu BBOme O
chopmupyercss IMIMHAPUYECKAas TOBEPXHOCTh, IMPH BBOJEC 3HAYCHHS yriia
otnmuaHOoTO OT 0, Oymer copMupoBaH KOHYC
5.4. ynanuTh HEBUIUMBIC JTUHUY, ¢ TOMOIILI0 nHCTpyMeHTa 3D ORBIT noBepHyTh MOIENB
B HanboJee ynoOHOe I MPOCMOTpa MOJIOKEHNUS, 1 HAHECTH TOHUPOBAHUE C TIOMOIIBIO
6. Jlnst BEIYMTAHUS OHOTO Tella U3 IPYroro He0OXOJUMO BBIIOIHUTE JEUCTBHS 110 alTOPUTMY .
6.1. mepemectuth [ICK B HaubGonee ynoOHOe i nanbHEIIeH pabOThl MECTO, HAIPUMEP B LIEHTP OCHOBaHHMS
Ky0a
6.2. co3marh UIMHApHYECKOoe Teao ¢ ueHTpoM B Hadane [ICK u quamerpoM, MEHBIIUM YeM IHAMETP
IJIHH/IPA
6.3. menkayTh o kHonke SUBSTRACT na nanenu uactpymentos Solid Editing u B oTBet Ha npuriamnieHue
6.3.1.Select solids and regions to subtract from: BeiOparts ky0, T.e. TeNO, U3 KOTOPOTrO OyIET BHIYUTATHCS
IWJTHHIIP
6.3.2.Select solids and regionsto subtract: BeiOpars HUIXHAP, T.€. TENO, KOTOPOE OYyIET
BBIYHUTATHCS
HPOCTpaHCTBa, obuiero mist AByX Ten (Hampumep, Kyba M LUIMHIpA) 0e3 coOXpaHeHUs
HCXOJIHBIX 00bEKTOB, IPOU3BOIUTCS MO AITOPUTMY:
7.1. mepemectuts I[ICK B Hambonee ymoOHOe My JabHEHIEH pabOTHl MECTO, HaIpuMep B
LICHTP OCHOBaHUA Ky0a
7.2. co3maTh IWIMHApPUYECKOe Teno ¢ meHTpoM B Havane [ICK u amamMeTpoM, HEMHOTO MEHBIIMM, 4YeM
JIMaMEeTp OIMCAHHOW OKPY>KHOCTH Ul OCHOBaHUs Ky0a M BBICOTOH, paBHO BBICOTE KyOa
7.3. menkuyth mo kHonke INTERSECT na nanenu unctpymentoB Solid Editing u B
OTBET Ha MPHIJIAIICHUE
7.3.1.Select solids and regionsto subtract from: Beibpats ky0, T.€. T€I0, U3 KOTOPOTO
OyzeT BBIYUTATHCS IIHIHH/P

5.3. g yBenwueHMs ITUHBI [UJIMHIPA IIENKHYTh Mo KHomke Extrude Faces Ha manenn WHCTPYMEHTOB
omiuu KoHTeKcTHOTrO MeHio Gouraud Shaded
7. Co3maHue CIIOKHOTO Tella TIePEeCeYCHHEM Ha OCHOBE CO3JaHUsA  TBEPOTEIHHOTO
7.3.2.1a 3anpoc AUtOCAD yxkasath 1Ba oObekTa (KyO W IUIHHIP) B MPOM3BOIHHOM

TIOPSIKE
8. Cozmanue CIIOKHOTO Tela IIEPEeCeYCHMEM Ha OCHOBE CO3JaHHS TBEPJOTEIHHOTO
HPOCTPAHCTBA, OOIIEro isl AByX Ten (Hampumep, Hiapa W IMWIKHIPA) € COXPAHEHHEM
HCXOJHBIX 00bEKTOB, IPUMEHSICTCS IJIs aHAIN3a B3aUMOJICHCTBUS ABYX TN U MPOU3BOAUTCS M0 AITOPUTMY':

PDF created with pdfFactory Pro trial version www.pdffactory {Qseud B.I'. YueGroe nocobue CTp. 49 n3 59



http://www.pdffactory.com

MpakTuyeckue 3aHATUA

8.1. mepemectuth IICK B Hambosee yao0HOe i JanbHele#r paboTsl MecTO, HampuMep B cepeauny (mo
BBICOTE) BEPXHETO IMIHHIpPA
8.2. B HOBOM cJioe co3parh map ¢ 1eHrpom B Hauane [ICK, nuamerpom, mnpuUMEpHO
paBHbIM 0,7 BRICOTHI IWJIMHIPA
8.3. menkuyTh 1o kHonke INTERFERE na nanenu unctpymentoB SolidS u B oTBeT Ha
npuUrianieHue
8.3.1.Select first set of solids: Beigenuts 1Ba 00BEKTA - AP U MUTHH/P
8.3.2.Select second set of solids. 1.x. Gospmie map OOBEKTOB paccMaTpUBATLCS
3aKOHYHUTH BBIOOD
8.3.3.Createinterference solids? [Yes/No] <N>:
8.3.3.1. ecnu HOBOE Teno He OyneT co3maBaThes, TO clenyeT HaxaTh kiapuiry ENTER
8.3.3.2. s co3aHusi HOBOTO Tella BBECTH B KOMAaHIHYIO CTPOKY CUMBOI Y
8.4. myia mpocMOTpa pe3ysbTATOB MEPECEUCHUS CIEIYET OTKIIOYHTh BCE CIIOM, HE HY)KHBIC ISl MPOCMOTPA
pe3yJIbTaToB

3AHSITHE 5

Leap 3aHATHA — TO3HAKOMUTCSL:
v/ ¢ komaggamMu AutoCAD mid co3manus
@ co3maHud IVIOCKUX 00J1acTell U3 ceyeHuil 00beMHOM Moenu 1o 3ananHoi wiockoctd SECTION
J paspesa Tena Ha JBE YaCTH 3aMaHHOM mockocThio SLICE
Vv ¢ xomaagamu AUtOCAD mns pemaktupoBanus B TpexmepHoMm mpoctpanctBe MIRROR 3D, 3D ARRAY,
MOVE, FILLET, CHAMPHER
V/ ¢ MHKTOrpaMMaMy MaHeu HHCTpyMenToB: Solids— Section, Slice; Solids Editing — Union
Pe3yabTaT 3aHATHA: IOCTPOCHUE CCUSHUS U pa3pe3a, Co3anue Pacok U COMPSIKEHUN
Iopsinoxk mpoBeAeHNs 3aHATHS:
1. Jlns mocTpoeHus CeueHUs TBEPAOTENBHON MOJAETH HEOOXO0IUMO:
1.1. co3narh HOBBIU CIIOW C IBETOM, OTIMYHBIM OT [IBETA MOJIEITH
1.2. menknyts no kHorke SECTION na nanenu uacrpymenToB Solids
1.3. B OTBET Ha MpUIJAllICHUE O BLIOOPE TeJia BHIOPATh BCIO MO/ICIIb
1.4. B otBet Ha mpurnamenue Specify first point on Section plane by [Object/Zaxis/View/XY/YZ/ZX/3points]
<3points>: cienyer yka3zaTh, COTIIACHO KaKOM OMIMHU OYAET CO3MaBaThCs CEKYIIask INIOCKOCTh:
1.4.1.3points— 3aianue cexkyIel MIOCKOCTH M0 3 TOUKAM €€ OTPEIeAtoIei
1.4.2.0bject — 3amanme cekyIeil TMIOCKOCTH KaKUM-THO00 OOBEKTOM (KPyrom, JIIIHIICOM, IyTOMH,
CILIAHOM, TUTOCKOM ITOTMIHHIEHN)
1.4.3.ZaxiS — 3agaHue IUIOCKOCTH MapajuieiabHoi tuiockoct XY. [ 3agaHus IUIOCKOCTH CIEIyeT
yKa3aTh TOUKY, JIOKAIIYIO Ha TNIOCKOCTH CEUCHHS, a 3aTeM yKa3aTh TOUKY, Ha OcH Z
1l.44View — 3amaHue TJIOCKOCTH CEUCHHS MApaICIbHYI0 TEKYIIEeMy BHIY W MPOXOMISIIyI0 Uepes
OTIpeJIeNICHHY IO 33JIAHHYIO TOUKY
1.4.5.XY — 3afaHne IJIOCKOCTH CEYCHHMS MapayuieNibHON miockocT XY U mpoXojsinas 4epe3 3aJaHHYHo
TOUKY
1.4.6.YZ — 3ajaHue TUIOCKOCTH CEUCHHS MapajlIeIbHOM TUIOCKOCTH Y Z W MPOXOAsIas 4epe3 3aJaHHYI0
TOYKY
1.4.7.ZX - 3ajaHue IUIOCKOCTH CEUEHHs MapauledbHON IIIOCKOCTH ZX W MPOXOAAIas 4epe3 3aJaHHYI0
TOYKY
1.5. n71st mpocMoTpa ceUeHHsI MOKHO 3aMOPO3UTh BCE HE HYKHBIC CIIOM U OCTABUTh TOJBKO CJIOH ¢ CEYCHUEM
2. Jlns mocTpoeHus pa3pe3a TBepIOTENbHON MOJETH HEOOX0IUMO:
2.1. menkuyTth no kaonke SLICE Ha manenu nuuactpymentos Solids
2.2. B OTBET Ha MpHIJIAIEHHE O BBIOOpE Tella BHIOpATh BCIO MOJECIH WM KaKOH-1M00
KOHKPETHBIN 00BEKT
2.3. B otBer Ha 3ampoc Specify first point on dicing plane by [Object/Zaxis/View/
XY/IYZIZX 3points] <3points>: BEIGpaTh OMIKIO 3a1aHHs IIOCKOCTH pa3pesa
2.4. B otBeT Ha 3anpoc Specify a point on desired side of the plane or [keep Both sides]:
HEOOXOMMO 33/1aTh TOYKY Ha HYXXHOW CTOPOHE IUIOCKOCTH (KOTOpyrO Tpelyercs
OCTaBHTh HA YEPTEKE).
3. C noMoIipi0 KOMaHI TPEXMEPHOI0 PEIAKTHPOBAHHMS MOXKHO IPOU3BECTH J0pPabOTKY
MOJICITH
3.1. neHTpanbHOE OTBEPCTHE CACIATh CKBO3HBIM. [[j1st aTOTO:
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3.1.1nmo xomanne CIRCLE BblHepTUTH OKpPYXHOCTH JMAMETPOM paBHBIM JIWAMETPy OTBEPCTHS U
PAcCIONOXKEHHYIO Ha BEPXHEM TOPIIC IHIHHIPA
3.1.2.Bemonnuts komManay EXTRUDE, BeIienuTh HOBBIM KPYT U 33aTh BHICOTY BBIJIaBJIMBAHUS PaBHYIO
BBICOTE MOJICTIH
3.1.3.menkuyTh To mHMKTOrpamme Subtract wa mamenn unactpymentoB Solids Editing u mpoussectn
BBIYUTAHHUE TOJBKO YTO CO3JIAHHOTO MWJIMHIPA U3 MOJICIH.
3.1.4.BITepeTh UCXOTHBIN KPYT M YIATUTH HEBHUIUMBIC JIHHUU
3.2. u3 pa3pesa MOJIENHU CO31aTh MOJIHYO MOJEIIb MOXKHO ¢ roMoinbio koManasl MIRROR3D
3.2.1.semonnauth koMangy MODIFY/3D OPERATION/ MIRROR 3D
3.2.2.yka3zaTh OOBEKTHI U 3ePKATLHOTO OTOOPAKEHHS — BCIO MOJICTIb
3.2.3.8 otBeT Ha mpurnamieHue Specify first point of mirror plane (3 points) or [Object/Last/Zaxis/View/
XYIYZ/ZX/3points|<3points>: 3aaaTh IIOCKOCTh, OTHOCHUTEILHO KOTOPOW OyJeT CO31aBaThCs
3epKaibHOe oToOpaxkeHue. JlanmbHellne AeiCTBUS aHATOTUYHBI MpU paboTe ¢ JaHHOW KOMaHAOMN
TIPU IBYMEPHBIX TIOCTPOCHHSIX
3.3. g TOro, 4TOOBI M3 MOJICNH, COCTOSIICH W3 JIBYX IMOJIOBHH CO3/aTh CIUIONIHYIO MOJENb HEOOXOIUMO
BeIOTHUTE kKoMaHy UNION u BeIOpaTh 00BEKTHI I 00beTMHEHUS
4. TloctpoeHue opeOpeHUs Ha MOJICTTH MTPOU3BOIUTCS 110 AJTOPUTMY:
4.1. moObiM u3BecTHBIM criocoO0oM nepeHectr [ICK B ieHTp HUKHEr0 OCHOBaHHS KyOa
4.2. mOCTPOUTh NPSIMOYTOJBHUK C BBICOTOH 2 MM ¢ IeHTpOoM ocHoBauus B lieHTpe IICK, miuHON CTOPOHSI,
OosbLIell IIMHBI CTOPOHBI KyOa Ha 15-20 MM
4.3. mo komange MOVE mogHare co3gaHHBIN MPAMOYTOABHUK Ha 1 MM BBepxX mo och Z (OTHOCHTEIHHBIE
koopauHatel @0,0,1)
4.4, nns co3maHus MacCUBa M3 Tpex pedep opeOpeHus ucnonb3yercs komanaa 3D ARRAY
4.4.1. B otBeT Ha 3anpoc Select objects: ykaszars coznanHoe pedbpo
4.4.2.B otBer Ha 3anpoc Enter the type of array [Rectangular/Polar] <R>: ykasars,
YTO CO3/1aeTCsI MPSIMOYTOJILHBIN MAcCHB, T.€. BBECTH CUMBOI R
4.43.8 otBer Ha 3ampoc Enter the number of rows (---) <1>: ykasath, 4TO
KOJIMYECTBO CTPOK (1o ocu X) paBHo 1
4.44.8 oreer Ha 3ampoc Enter the number of columns (||) <1>: ykasarts, 4to
KOJIMYECTBO KOIOHOK (110 ocu Y) pasHo 1
4.45.B otBer Ha 3ampoc Enter the number of levels (...) <1>: yka3zare KoIM4eCTBO
yposHeii (1o ocu Z) 3
4.4.6.1.k. co3naerca MaccuB Tobko 1o ocu Z, To AUtOCAD He co3maeT 3ampockl Ha BBOJ] PAaCCTOSHHUS TIO
ocu X o ocu Y
4.4.7.8 otBet Ha 3anpoc Specify the distance between levels (...): BBectn paccrosHre Mexay pedpamu 1o
ocu Z
5. TlepeMecTHuTh TBEPAOTENBHYIO MOJENIb MOXHO C MOMOINBI0 KoMaHasl MOVE mno felicTBHAM, aHATOTHYHBIM
HEPEMEIICHHUIO IBYMEPHOTO 00BEKTA
6. JIyis BBIMOTHEHUSI COMPSDKEHHUS CIIEAYET BBIMONHUTE JICHCTBHS 110 allTOPUTMY
6.1. menkuyTh no mukrorpamme Fillet Ha nanenu nactpymenror M odify
6.2. B otBer Ha mpurnanienne Select first object or [Polyline/Radius/Trim]: ykasats \
OJIHO H3 pebdep
6.3. B otBet Ha mpurnamenue Enter fillet radius <0.50000>: BBecTr 3HaYeHHE paanyca
CONPSDKCHUS
6.4. B orBer Ha mpuriamenne Select an edge or [Chain/Radius]: eciau Heobxommmo
IPUMEHHUTH COMPSDKEHHE K HAaOOpy CONPHUKACAIOIIMXCS T'PaHei, TO HEOOXOIMMO BBECTH B KOMaHIHYIO
cTpoky cumBos C
6.5. U1 OKOHYAaHMs MOCIIENOBAaTEIBHOTO BhIOOpa pedep CONPHKACAIOMIMXCS TpaHeld HEOOXOIMMO HaKaTh
knasumy ENTER
7. Jlns BeimonaHeHUs packu HA TPEXMEPHOH MOBEPXHOCTH CIEAYET BBITIONHUTD JCHCTBUS 1O
AITOPUTMY:
7.1. menkuyth no nmukrorpamme CHAMPHER Ha nanenu uncrpymentos M odify
7.2. 8 omBer wna mnpurmamenue Select first line or [Polyline/Distance/
Angle/Trim/Method]: ykaszate umMeHHO TO pedep, ¢ KOTOPOTO CIIeMyeT CHATh (hacKy
7.3. B oTBer Ha mpuriamienne Base surface selection...Enter surface selection option
[Next/OK (current)] <OK>:
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7.31.ecnu B KadecTBe 0a30BOI TMOBEPXHOCTH NPHHUMAETCS TMOBEPXHOCTH, BBIICIICHHAS MYHKTHPHON
JMHHEH, TO clieayeT HaxaTh kinaBuiry ENTER
7.3.2.ecniu n1Ba kateTta (haCKU HE PABHBI, TO HEOOXOIMMO OMPEACIIUTh 0Aa30BYIO MOBEPXHOCTH, JUIS YEro
HeoOXoauMo 1o KomaHae KoHTekcTHoro MeHro NEXT ykazare criemyromyro MTOBEPXHOCTH,
KacaroIylocs JaHHOTO pedpa
7.4. B otBer Ha mpuriamenne Specify base surface chamfer distance <2.0000>: BBectn mauHy (acku s
MEPBO TOBEPXHOCTH
7.5. B otBet Ha npurnamenne Specify other surface chamfer distance <2.0000>: BBecTr minHY (hacK ISt
JPYTO¥ TOBEPXHOCTH
7.6. B otBeT Ha mpuriamenne Select an edge or [Loop]: ykazate pebpo, ¢ KOTOPOrO HEOOXOIMMO CHSATH
¢acky. Ecnu BeIOpats onuto L oop, To Tpedyercs BeIOMpaTh pedpa 1o nepumerpy

8. i1t OKOHUYAHHS MTOCIIEI0BaTENFHOTO BEIOOpa pebep CONMPUKACAIONIMXCS TpaHell He0OXO0JMMO HaXKaTh KIIABHUIIY
ENTER

3AHSITHE 6

Ileab 3aHATHA — TO3HAKOMUTCS:
Vv ¢ xomaagamu AUtOCAD s paboTsl ¢ rpansmu, pedbpamu u tenamu SOLIDEDIT
V/ ¢ nukTorpammamu manenu uactpymentos Solids Editing — Extrude Faces, M ove Faces, Offset Faces, Delete
Faces, Rotated Faces, Taper Faces, Copy Faces, Imprint, Clean, Separate, Shell, Check
Pe3yabTaT 3aHATHSA: 10pabOTKA TPEXMEPHOM TBEPIOTEIBHOM MOACIN
Iopsinoxk NpoBeAeHN s 3aHATHS:
1. ¢ nomompto omuit koMauabel SOLIDEDIT MOXHO BBIMOJHUTH CASTYIONIHE MOIU(DUKAIIN:
1.1. BeimaBiIMBaHue TpaHeil mo komaune Extrude Faces. s yunHeHus MuIMHIApPa HEOOXOIUMO BHITIONIHUTD
cleAyroume JeUCTBUS:
1.1.1.menkHyTh O OHOUMEHHO# KHOIKe Ha naHeu Solids Editing
1.1.2.8 orBer na npuriamenue Select faces or [Undo/Remove/ALL]: cremyer ykazatsb
OJIHY WIN HECKOJIBbKO T'paHel, T.€. BEpXHUUA LUIUHIP
1.1.3.B oteer Ha mpuriarieHue Specify height of extrusion or [Path]: BBectu Benuunny
BBIJIABJIMBAHUS WIH 110 onuuu Path is BeiaBIMBaHus BIOJb HATPABIISIOLICH
1.1.4.8 otBet Ha npuriamexue Specify angle of taper for extrusion <0> cieayer 3agath yroi CyKeHus
1.2. nepenoc rpanu no komanae Move Faces. /Iy nepeHoca 0TBepCTHSI HEOOXOIMMO BBITIOJIHUTD CIICTYOIINE
IEUCTBUSL.
1.2.1.BBIMONHUTE OTBEPCTHE B peOpax OXJIaKICHUS
1.2.2.mienKHyTH 110 OJHOMMEHHOM KHOMKe Ha maHenu Solids Editing
1.2.3.8 otBer Ha mpurnamenue Select faces or [Undo/Remove]: crexyer yka3zatb
UMEHHO OTBEPCTHUE
1.2.4.B otBer Ha mpurnameHue SpPecify a base point or displacement: ¢ momorikto
HPUBSI3KK CeN Of yKa3aThb HIEHTP OTBEPCTHS &
1.2.5.8 otBer Ha mpurnamenue Specify a second point of displacement: Beectn
KOOP/IMHATBHI HOBOT'O MECTa PACIIOJIOKECHUSI OTBEPCTHS
1.3. 5KBHIUCTAHTHOE CMEIIEHUE TPaHEH MO3BOJISET YMEHBIATD WITH YBEJIHMYMBATh TUTOMIA b [paHu (Tena). s
U3MEHCHUSI THaMeTpa OTBEPCTHS B HIHKHEM PeOpe OXJIaKICHHS:
1.3.1.BemonHuTs KOManay OFFSET
1.3.2.8 otBer Ha npuriamenue Select faces or [Undo/Remove]: ykasats oTBepcTre
1.3.3.B orBer Ha mpuriamenne Select faces or [Undo/Remove/ALL]: 3akoHunTth
BBIOOp rpaHeit
1.3.4.B orBer Ha mpurnamenne Specify the offset distance: BBectn 3Hauenue, Ha
KOTOpOE CJEIyeT yBEIMYHTh pamuyc. T.K. yBEeIMYEHHE paauyca NPUBEACT K .«
YMEHBIICHHIO O0beMa Tela, TO MPHUPAIICHHE paauyca [IOJDKHO OBITh
OTpHILIATEIbHBIM
1.3.5. 1Bk bl HaxKaTh KinaBuiy ENTER
1.4. ynanute rpaHe (OTBepcTHE, NPWIMB, OKHO) MokHO mno komanae DELETE FACES. Jlns srtoro
HEOOXOTUMO YKa3aTh yIAIsEeMYIO TpaHb U HaxaTh kiaBuiry ENTER

o

e

«
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1.5. GOJNBIIMHCTBO TpaHe MOXKET OBITh IOBEPHYTO BOKPYT 3a/JIaHHOM OCH Ha OTpefeNieHHbIH yroi. s toro
9TOOBI TIOBEPHYTH CPEHEE PEOPO OXIIAXKICHHS CICIYeT:
1.5.1.menxHyTh N0 nuKTOrpamMmme Rotated Faces
1.5.2.8 otBer Ha npuriamenue Select faces or [Undo/Remove/ALL]: Heobxomamumo
BBIOpaTh I'PaHb — CpesiHee peOpo : &
1538 orBer Ha npuriamenne Specify an axis point or [Axis by WS
object/View/Xaxis'Yaxis/Zaxis| <2points>: ciemyer 3amaTh TOYKY Ha OCH,
Boxpyr koTopoii OyIeT npou3BOAUTHCS TIOBOPOT, HIIM BEIOPATH APYTYIO OO 331aHHUS OCH
1.5.4.8 oter Ha npuriameHue Specify a rotation angle or [Reference]: cnenyer ykasare yron noBopora
rpaHu WK JIeiicTBOBaTh 1o omnuuu Reference
1.5.5. 1Bk b1 HaxkaTh KinaBunry ENTER e -
1.6. g 3aocTpeHus] rpaHel HUCHOJb3yeTcs komanaa Taper Face. OcoOeHHoCTh / ‘
BBINIOJIHCHUS JIaHHOW KOMaH/Ibl 3aKJIFOYAeTCsl B TOM, YTO IPHU €€ BBIOJIHCHUU i
NPOUCXOJNUT U3MECHEHHE YIila HAKJIOHA BCEH rpaHu. AJNTOPUTM BBITOJHEHHUS: 2
1.6.1.1llenkHYTH 1O OJTHOMMEHHOHN KHOTIKE . *L
1.6.2.8 otBer Ha mpurnamienue Select faces or [Undo/Remove]: ykazate onHy m ~ :;E‘S‘;,
WM HECKOJIBKO TpaHei, KOTOpble HEOOXOAMMO 3a0CTPUTh. 3aKOHYHTH
BbIOOp HaxxatueM kiaBuin ENTER.
1.6.3.B oteer Ha mpuriamenne Specify the base point: ykaszats 6azoByro Touxy. Ilpu BEIOOpe Ga3oBoit
TOYKH CJIeAyeT 00paTUTh BHUMAaHKE Ha TO, YTO Ta CTOPOHA 00BEKTa, HAa KOTOPOH HaxoguTcsl 6azoBast
TOYKA, HE HAKJIOHACTCS.
1.6.4.8 oTBet Ha mpuriamenue Specify another point along the axis of tapering: ykasars apyryro TOUKY,
KOTOpast 33/1a€T HAKJIOH TPaHH
1.6.5.8 oTBer Ha npuramenne Specify the taper angle: 3amats yron 3aoctpenus B auanaszone ot —90° 1o
+90°
Hns moeo, umo 0wl necue OblIO NPOU3BOOUMD OaNbHEUUUe NOCMPOCHUS HCENAMENbHO OMKIIOYUMb HEHYIHCHbIE
cou.
1.7. nna  panpHelimelr AopaOOTKM MoJenud TpeOyeTcss TPOU3BECTH W3MEHEHHe IBeTa TpaHu KyoOa,
PacIoio)KEHHOTO B OCHOBaHUH
1.7.1.menkuyTs 10 KHOIKE COpy Faces
1.7.2.BbIOpath rpaHs, SBISIONLYIOCS OCHOBaHUE Ky0a
1.7.3.nocne BeiOOpa Tpedyemoi rpanu U Hakatus kiaBuind ENTER B oTKpbIBIIEMCS IHATIOTOBOM OKHE
Select Color BeiOpaTh jxenaeMblii BT U METKHYTh 10 OK
1.7.4. nBaxxapt Haxath KnaBunry ENTER
1.7.5.c momompio wuHcTpymenta 3D Continuous orbit mpocMoTpers NPaBHIBHOCTH BBIOJHEHHS
pacKpalMBaHus
1.8. nns manpHelinied JOpabOTKH MO TPeOyeTCsl IPOU3BECTH KOIMPOBAHUE I'PaHU Ky0a, pacloIoKEeHHOTO
B OCHOBaHUH.
1.8.1.mo6sM n3BecTHBIM criocobom niepeHectr [ICK B meHTp ocHOBaHMS KyOa
1.8.2.co31aTh HOBBIII CIO¥ JUIst pa3MeleHHs Ha HEM KOITUHM KOHTYpa M CHIeNIaTh €ro TEKYIIUM
1.8.3.menxuyTh TIO0 KHOTIKE COpYy Faces
1.8.4.Bb1Opath rpaH, 00pa3yIolIyI0 OCHOBaHHE KyOa
1.8.5.mocie BBIGOpa TpebyeMoit rpanu n Haxarus knasuimmn ENTER B orBer Ha mpurnamenune Specify a
base point or displacement: BBecTi KOOpIMHATHI IEHTPa OCHOBaHHS KyOa
1.8.6.B otBer Ha mpurmamenue Specify a second point of displacement: ykasate m00y0 TOYKY IS
HiepeMelIeHuUs KOTIMY I'paHeii Kyoa
1.8.7.nBaxkapl HaxkaTh KiaBuiy ENTER
2. JlopaboTka Mozenu OyleT 3aKII04aThCs B BBINOJHEHHH OTBEPCTHS IO KOHTYPY Ky0a B peOpax OXJIaKIeHHUs
2.1. 3aMOpO3HUTh BCe HEHY)KHBIE CIIOM, KPOME CJIOSi HA KOTOPOM PAacIoJIORKEHBI pedpa OXJIaxIeHHS, OCEBbBIC
JIMHUY | CJIOW Ha KOTOPOM PAacIIoIOKeHa KOs KOHTYpa Ky0a
2.2. o xomange OFFSET HeoO0X0oauMo yMEHBIIUTE IUAMETP BHYTPEHHETO OTBEPCTHSI IO HYJIS
2.3. xenarenbHO B cioe «Ocu» MPOBECTH OCEBBIC JTMHUH, ONPEEISIONINE IICHTP OCHOBAHUS KOMHUS KOHTYpa
Ky0a
2.4. o xomanne M OVE nepenectu koHTyp Kyda T.0., 9TOOBI 1IeHTp ocHOBaHus Komuu coBmnai ¢ [ICK
2.5. mo komange EXTRUDE npousBecTy BbIIaBIMBaHHE KOHTYPa Ha TPEOYEMYIO BBICOTY
2.6. mo xomange SUBTRACK npou3BecTd BEIMUTAHHE CO3IaHHOIO KOHTYpa U3 pedep OXJIaKICHHS
2.7. pa3MOpO3UThH BCE 3aMOPOKEHHBIE CIION
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3. PeOpo rpanu MoxeT OBITH CKOITUPOBAHO € eMY MOXKET ObITh IPUCBOCH APYTOW IIBET
3.1. nns mpucBOEHUIO pedpy MHAWBUAYAIHHOTO I[BETA HEOOXOIMMO:
3.1.1.0TKJIFOYUTH TOHUPOBAHKE
3.1.2.menknyth mo kHonke Color Edges na manenu uncrpymentos Solids Editing
3.2. BbIOpaTh pedpo/pedpa, KOTOPHIM HEOOXOTUMO U3MEHUTH IIBET
3.3. B quanorosoMm okue Select Color BuIOpaTh jKelaeMblii IIBET U MIENKHYTH 110 KHOMKe OK
3.4. nBaxnawel HaxaTh Kiapumy ENTER
3.5. ns konupoBaHus pedpa HEOOXOAUMO:
3.5.1.0TKIIOYNTH TOHUPOBAHHUE
3.5.2.menknyTh Mo kHotike Copy Edges na manenu unctpymentos Solids Editing
3.5.3.BeI0path pedpo/pedpa, KOTOpBIE MOUISKAT KOTMPOBAHUIO
3.5.4.8 otBer Ha npurnamenne Specify a base point or displacement: ¢ momorpO 06BEKTHON TPUBIIKH
yKa3aTb 0a30BYI0 TOUKY
3.5.5.8 oter Ha mpuramnenue Specify a second point of displacement: ¢ moMorbI0 0OBEKTHOM MPUBIZKH
yKa3aTh TOUKY IepeMeIIeHHs KOMuii pedep
4. JInsg popMupoBaHus Ha IOBEPXHOCTHU TeJa OTTUCKA MPUMHUTHBOB AUtOCAD mpon3BOANTCS MO AITOPUTMY:
4.1. co3naTth HOBBIH CJIOH, HA KOTOPOM OYAyT pa3MeaThCs ITEMIIETH
4.2. chopmupoBaTh 00BEKT (Iyra, OKPYKHOCTb, HOJWIIMHHUS, OSJUIMIC, O0JIacTh, TENO), KOTOPBIA OyaeTr
MCTIOJTE30BATHCS B KQUECTBE MITEMITEIIS T.0., YTO OBl OH MepeceKa KaKkylo-Iu0o rpaHs Tena
4.3. yka3aTb Tello, Ha KOTOpOM OyZAeT chopMUPOBaH OTTHCK
4.4, yxazaTh MITEMIICTh, OTTUCK KOTOPOT'O TPEOYETCs MOIYIUTh Ha TPaHU
4.5. ykazaTb CleyeT J1 YAAJIATh WK He YAAIATh IITEMIIC)b
4.6. nBaxapl HakaTh KinaBuiy ENTER
4.7. ynanuth OTTHCK MOXHO MOce mieauka no kHomke Clean
5. s nomydeHus Tel B BHIE 000JI0UEK
5.1. menkuyTh o kHOMKE Shell
5.2. ykazartp Ha Teno u3 KoToporo OyaeT popMHupoBaTHCS 000I0UKa ¢ A
5.3. B oTBeT Ha mpuriamnienne Remove faces or ykasath Te rpaHy, _‘ . V )
KOTOpBIE He OYAyT BKIIOUYEHBI B 000JIOUKY '
5.4. B otBer Ha mpurnamenue Enter the shell offset distance: s
KOMaHIHYI0 CTPOKY BBECTH 3HAau€HHE TOJNLIMHBI CTEHKH
o6oouku. Ecii 3HaYeHne TOMIIUHBI BBOANUTCS MOJIOKUTEIBHOE, TO 000JI0YKa CO3/1aeTCS BOBHYTPh TEIa,
€CIT BBOAMTCS OTPHULIATEILHOE 3HAUYCHHE TONILIMHBL, TO 000JI0YKa CO3/1aeTCsl CHAPYKU 00BEKTa
6. Ilocne 3aBepiieHMs1 BCeX OMEpanUil M0 MOJU(PHUIMPOBAHUIO TeJa CIIEAYET POBECTH MPOBEPKY KOPPEKTHOCTH
omucaHus Tena-odbekrta. [y 3Toro HeodOxomuMo meNkHYTh o kHomke Check u ykasaTh Teno, CTpyKTypa
OIMCaHUsl KOTOPOro OyneT aHaau3upoBaThcs. [IpM HOPMaNbHOM CTPYKType B KOMaHIHOM CTPOKE MOSBUTCS
coobmenne Thisobjectisavalid ACIS solid

3AHSTHUE 7

Leyab 3aHATHA — MO3HAKOMHUTCS C IPOLIECCOM TOHHUPOBAHMS TPEXMEPHBIX OOBEKTOB, CO3JAHUS TEHEH, CLEH,
3aJaHUsl MaTepUaIOB, UCIIOJIb30BaHUs (POHA
Vv ¢ komangamu AUtoOCAD it paboThl ¢ TOHUPOBAHHBIMY U300paKCHUSIMU
V ¢ numkrorpamvmamu nanenu uHctpymeHToB RENDER: Hide, Render, Scenes,
Lights, Materials, Materials Library, Background, Landscape, Fog, Render
Preferences,
Pe3yabTar 3aHATUSA. CO3JaHUE TOHUPOBAHHON TPEXMEPHOM TBEPAOTEIBLHON MOJEIU C
3aJaHHBIMU MaTepuallaMH, TeHIMH U (POHOM.
IMopsinok mpoBeneHust 3aHATHSL
1. TIpoBeneHne TOHHPOBAHUS C ONIHMAMH 10 YMOJYAHHUIO (OJMH MCTOYHMK CBETa I03aM TOYKH HAOIIOICHUS)
NPOU3BOJUTHCS 110 AITOPUTMY:
1.1. HlenxuyTs mo kuonke Render va manenu nacrpymerros RENDER.
1.2. B oTkphIBIIEMCS OJHOMMEHHOM JHajOroBOM OKHE ycTaHoBUTh (iaxku: Query for selection, Crop
window, Render cache u menkuyTh mo kHonke Render
1.3. B otBer Ha npuriamenue Pick crop window to render: ¢ nomorpio paMku BEIOpaTh (parMeHT MOJICIH,
KOTOPBIH TOHUPOBATHCS
1.4. B otBer Ha npurinamenue Select objects: BrIOpaTh 00BEKTHI I TOHUPOBAHUS
2. J1ns TOHMPOBAHUSI C OJJHUM M3 YEThIpEX THIIOB HCTOYHHKA CBETA!
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2.1. menkuyTh Mo nukrorpamme L ights na nanenu nnctpymenro Render
2.2. menkHyTh 1o kHomke Select custom color wmu no kuomke Select from ACI. 13 uBeToBO# HaauTpshl
BBIOpATh IIBET Ul MCTOYHUKA CBETa. B OOJBIIMHCTBE CIy4aeB XOPOIIO MOJIXOIUT OCINbIil 1BET, HO MPH
UCIOJIb30BAHUU [IBETHBIX HWCTOYHUKOB I[BETA HA IBETHBIX OOBEKTAX MOXKHO IONYYHTh XOPOIIHUMA
pe3ynbTar
2.3. ecnmu B majbHEWINEM UL CO3MAHMS TEHEHM mpeanojaraeTcs MCIojb3oBaTh cpeiactBo AUtoCAD Sun
Angle Calculator, To cnemyeT yTOYHHTH OPHEHTAIMIO MOJENM MO CTOpOoHaM cBera. st 3TOro
HeoOxomuMo mienkHyTh 1o kHomke North location u u3MeHNTh HACTPONKY C MOMOIIBIO MIKAJIBI, WIIH
3a71aTh HOBBIH yroi B moje Angle
2.4. i1 HACTPOWKM (HOHOBOTO OCBEIICHUS CIICAYET YCTAHOBUTh  HMHTCHCHBHOCTh HCTOYHHKA CBETa C
HIOMOIIIBIO MoJNI3yHKa | ntensity
3. Co3manue TOYCYHOTO UCTOYHHKA CBETA MPOU3BOIUTCS MO aJITOPUTMY:
3.1. B nuanoroBom okHe Lights B packpsiBarorieMcsi CIiUcKe psiioM ¢ KHOMKOMH
New BeiOpath TN HCTOYHKKA cBeTa Point light
3.2. menkHyTh N0 KHOTIKe New
3.3. B aumanoroBom okne New Point Light B TekctoBom moie Light name
BBECTH MMl JJI1 HOBOTO UCTOYHHUKA CBETA =
3.4. B 30He Attention 3amarh 3aKOH W3MECHEHHS WHTCHCHBHOCTH CBETOBOTO |
MOTOKA OT PACCTOSHUS:
3.4.1.None— He u3MeHsieTcs
3.4.2.Inverselinear — o JMHEHHO# 3aBUCHMOCTH
3.4.3.Inver se sguare — no KBagpaTuIHON 3aBUCHMOCTH
3.5. HHTEHCHBHOCTDH (APKOCTH) CBETa yCTaHaBIWBaeTCsA auOO B mone |ntensity, nmbo mpu MOMOIIH IIKAJIBL.
HHTEeHCHUBHOCTD paBHAs €MHUIC COOTBETCTBYET OTKIIIOYCHHOMY HCTOYHHUKY CBETA
3.6. MPOBEpUTh KOOPAMHATHI PACIIONOKEHHS MCTOYHHMKA CBETA MOXKHO IOCNIE INEeNYKa Mo KHomke Show, a
U3MEHUTh €r0 MECTO PACIOJIOKEHHS HEMOCPEJACTBCHHO Ha MMOJie YepTerka MOXKHO TOCHEe IIEeYKa Mo
kHonke M odify
3.7. ecnu B JanmpHEHIIEM MPEANoIaracTcs HAaHOCUTh TEHH, TO
3.7.1.He00x0auMO ycTaHOBHTH (hiaxxox Shadows on
3.7.2.menkuyth mo kHomke Shadows Options u ycTaHOBHTH HEOOXOIMMBIM THII OCBEIIEHHUS, pa3Mep
0TOOpaKaeMO¥ TeH! ¥ TUTABHOCTH MEPexo1a
3.8. mocre okoH4aHus (OPMUPOBAHUS HOBOT'O HCTOYHHKA CBETA IIENKHYTh 10 KHOMKe OK
3.9. wenkHyTh N0 KHOTKEe Render Ha nanenu nactpymenroB RENDER.
3.10. B OTKpBIBIIEMCSI OJHOMMEHHOM IHAIOTOBOM OKHe ycraHoBuTh (maxkku: Query for selection, Crop
window, Render cache u mienkuyTh mo kHonke Render
3.11. B oTBer Ha mpuriamienne Pick crop window to render: ¢ momorpio paMKi BEIOpaTh (pparMeHT MOJIEIH,
KOTOPBI TOHUPOBATHCS
3.12. B otBeT Ha npuriamenne Select 0bjects. BIOpaTh 0OBEKTHI AJIsl TOHUPOBAHUS
4. JIns co3JaHWs UCTOYHHMKA PACCESTHHOTO CBETA B PACKPBIBAIONIEMCS CIHMCKE PsIOM ¢ KHOMKoW New BhiOpath
TUn uctounnka ceera Distant light
4.1. menxHyTh IO KHOTIKE New
4.2. B nuanoroBom okne New Distant light B TekctoBom mosne Light name BBect umsi aisi HOBOTO
WCTOYHHUKA CBETA
4.3. B mosie Intensity ycranaBiuBaeTcss HHTEHCUBHOCTD (IPKOCTH) CBETA
4.4, pacrionoXXeHne HCTOYHHUKA YIaICHHOTO CBETa HACTPAWBACTCS OJJHAM M3 CIIECIYIONIMX METOJIOB:
4.4.1.3ananuem azumyta (yros B rutockocTd XY) M yriia BO3BBIIICHHUS (Yrosl HAKIOHA O OTHONICHUIO K
wiockoctr XY)
4.4.2.3a1aneM BEKTOpa CBETOBOrO MoToka. J[ys sToro cieayer mienkHyTh no kaomnke Modify u 3agath
KOOP/IMHATHI IByX TOYCK, 3a/IAfOLUX HAMPABJICHHE CBETOBOTO TIOTOKA
4.4 3.xanpkynaropom mnonoxeHus Connna. [locme menmuka mo kHomke Sun angle calculator B
OJTHOMMEHHOM JIMAJIOTOBOM OKHE MOJYKHO paccuuTaTh mnojoxkeHne COJHIA B 3aBUCUMOCTH OT
HIMPOTHl U JIOJTOTHl MECTA PACIOJIOKEHHUST MOJCTH W BpeMeHH JHs. [locienoBaTesbHO BBOIATCS
CICIYIOIINE JaHHBIC: JaTa, BPEMsi, BPEMEHHas 30Ha, IIUPOTa M JOJTOTa, Moiymiapue. Bmecto
3aaHusl MUPOTHI U JIOJTOTHI MOXHO BOCIIONb30BaThesi KHOMKON Geographic location u BeiOpatsh
MECTO Ha KapTe
5. Jlng co3maHus MCTOYHHKA CBETa B BHJE MPOXKEKTOPa B PACKPBHIBAIOLIEMCS] CIIUCKE PSAAOM C KHOMKOW New
BBIOpATh TUI UCTOYHUKA cBeTa Spotlight
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5.1. menkHyTh N0 KHOTIKE New
5.2. B nuamorosom okue New Spotlight B Tekcrosom mose Light name Beectn uMs a1 HOBOrO MCTOYHHMKA
cBeTa
5.3. ¢ momorikio nomyHka HotSpot ycTaHOBUTE Yroi MaKCHMATbHOW HHTEHCHBHOCTH
5.4. ¢ nomorkto non3ynka Falloff ycTaHOBUTE yros MoJHOro CBETOBOTroO KOHYyca
5.5. B 30me Attention 3agars 3aK0H U3MEHEHNS HHTEHCHBHOCTH CBETOBOT'O IIOTOKA OT PACCTOSHUS:
5.5.1.None— He u3meHnsiercs
5.5.2.Inverselinear — no nuHeNHHO 3aBUCUMOCTH
5.5.3.Inver se squar e — mo KBagpaTUYHON 3aBUCUMOCTH
5.6. MHTEHCHBHOCTh HCTOYHHKA CBETA YCTAHABIMBACTCS C TIOMOIIBIO OJTHOMMEHHOTO TOJI3yHKa
5.7. mpoBepUTH KOOPAMHATHI PACIIONOKEHHS MCTOYHHMKA CBETa MOXKHO IOCNE INEeNYKa Mo KHomke Show, a
WU3MEHUTh €r0 MECTO PACIHOJIOKEHHS HEIMOCPEJACTBEHHO Ha IOJie YepTeKa MOXKHO TOCHEe IIEeYKa Mo
kaonke M odify
5.8. mienkuyTh mo kHomke Select custom color u u3 1BeTOBO MANIUTPhI BEIOPATH BET I HCTOYHHKA CBETA
5.9. ecnu B nanbHEHIIEM MpeaonaracTcsi HAaHOCUTh TCHH, TO
5.9.1.Heo0x0auMO ycTaHOBHTH (hiaxxok Shadows on
5.9.2.menkuyTh mo kHomke Shadows Options u ycTaHOBUTH HEOOXOMUMBINA THI OCBEIICHHS, pa3Mmep
0TOOpakaeMoii TEHH M TUIABHOCTH Mepexo/ia
5.10. mocne okoHuyaHus (HOPMHUPOBAHKS HOBOI'O HCTOYHHKA CBETA MIEIKHYTh 10 KHOmKe OK
5.11. menkHyTh N0 KHOTKEe Render na manenu nnctpymentoB RENDER.
5.12. B OTKpBIBIIEMCS OJHOMMEHHOM IHAJIOTOBOM OKHE ycTaHOBHTH (raxku: Query for selection, Crop
window, Render cache u mienkuyTh no kHonke Render
5.13. B otBer Ha mpurnamrenre Pick crop window to render: ¢ momormpio paMKi BeIOpaTh (hparMeHT MOJIEIIH,
KOTOPBIA TOHUPOBATHCS
5.14. B otBeT Ha npuriamenne Select objects. BbiOpaTh 00BEKTHI /15l TOHUPOBAHHUS
6. Co3zmanune TeHell He00X0IUMO:
6.1. menkayTh o kHomke LightS, B OTKpBIBIIEMCSI ITUaJOrOBOM OKHE BBIOpATh
HCTOYHUK CBETA U MIEIKHYTH 10 kHonke M odify
6.2. B OTKPBIBIIEMCS OJHOMMEHHOM JHMAJIOTOBOM OKHE WICIKHYTh YCTAaHOBHTH
¢hraxox Shadow on u menkHyTh 110 KHomke Shadow Option |
6.3. B OTHOMMEHHOM JINAJIOTOBOM OKHE YCTaHOBHTH:
6.3.1.mpu ycramoBke Shadow volumesRay traces Shadows dmaxkka |
napaMeTpbl TCHU CTAHOBSITCSI HEOCTYITHBI
6.3.2.pa3mep kapThl TeHel B crircke Shadow map Size MOKHO M3MEHSTh MPU OTCYTCTBYIOIIEM (IIasKKe
Shadow volumes/Ray traces Shadows
6.3.3.mmaBHOCTH rpanuil (MATKOCTh TeHH) B crircke Shadow softness
6.3.4.xnonka Shadow boundary object mo3BoiseTr BepHYTbCS B 4YEpTEK H BBHIOpaTh OOBEKTHI,
OTPaHUYMBAIOIINI MapaieNenue KOTOPbIX OyIeT UCTIONB30BaH AJisl 00pe3aHus KapThl
6.4. 3aKpBITh BCE TUATIOTOBBIC OKHA U BEPHYTHCS B UEPTEXK
6.5. menkuyTh Mo kHOTIKEe Render
6.5.1.B OTKpBIBIIEMCSI OJHOMMEHHOM JHAIOTOBOM OKHe B crrcke Rendering
type BeIOpaTh OMH U3 aIrOPUTMOB MOJICIIUPOBAHHUS TEHEH
6.5.2.ycranosuth duakox Shadows
7. Jlns ynpaBieHHs UCTOYHMKAMHM CBETa M BUJIAMH NPUMEHSIOTCS CLeHbL. J[i1s co3manust
CIICHBI CIIC/YET:
7.1. WENKHYTH 110 KHOTIKE SCENES Ha naHesnm nHerpymeHtoB Render
7.2. B OTHOMMEHHOM JIHAJIOTOBOM OKHE JIJIsl CO3/IaHMUS CIICHBI HEOOXOAMMO MICTIKHYTh
no kHonke New. B oTKpbIBIIEMCS AUATIOTOBOM OKHE MOYKHO BHIOPATh OJIMH M3 PaHee CO3IaHHbBIX BHIOB
HCTOYHHUKOB CBeTa. BHIOOpP O0Jiee 0/HOTO NCTOYHMKA CBETA ITPOU3BOIUTCS NPU HaxkaToi kinaBuire CTRL
7.3. BBECTH MMl JIJI1 HOBOU CIIEHBI C BEIOPAHHBIMU UCTOYHUKAMH CBETA U BHIOM
7.4. nBaxknpl meAKHYTH o kHotke OK 1 Bo3Bpara K 4epTexy
7.5. menkuyTh M0 kHOTIKEe Render
7.6. B okHe Sceneto render BeIOpaTh TOJBKO CO3MAHHYIO CIICHY, TPOU3BECTH TOHUPOBAHHE TI0 CIIEHE
8. Jlns npuMeHeHus MaTepHana B YepTexax HeoOX0auMo:
8.1. noGaButhk MaTepuan B (aiin yeprexa:
8.1.1.menkuyTh 10 KHOTIKe M aterialslibrary
8.1.2.Bp10paTh MaTepHai U3 CIHUCKa OMOIMOTEKH B MPABOH YaCTH AMAJIOTOBOTO OKHA
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8.1.3.1llenxHyTh M0 KHOTIKE | Mport
8.1.4.BeiOparh Marepuan u3 criicka Material list
8.1.5.u3 packpeIBaromierocs crucka Preview BeiOpars T mpeaBapuTeapHOro mpocmorpa Cube wmmm
Sphere
8.1.6.memok mo kHomKe Preview mo3sosser mpocMoTpeTh (hparMeHT BEIOPAHHOTO MaTepraa
8.1.7.undopMaluio 0 MaTepraIax MOXHO:
8.1.7.1. oy coxpaHeHUsI MaTepUaioB U3 JaHHOK OMOIMOTEKH B APYroM (aiiyie HEOOX0IUMO IIEIKHYTh
10 KHOTIKE Save B MpaBoi 4acTH AMAIOTOBOTO OKHA M yKa3aTh IyTh K MECTY XPaHEHHUS ITOTO
(hatina
8.1.7.2. i1 coxpaHeHHsI BbIOpaHHBIX MAaTEpUAIOB U JaHHOTO YepTeXKa B aBTOHOMHOM (aiiie
CIIeyeT MICNKHYTH [0 KHOIIKE Save B JICBOI 4acTH INaJIOrOBOIO OKHA
8.1.7.3. y1s1 BBIOOpA MaTepHAaOB U3 JPYroi OMOIMOTEKN HEOOX0AUMO HIEIKHYTh 10 KHonke Open
8.1.8.mocrne BrIOOpa MaTepuana MWeakHyTh 1o KHonke OK
8.2. mpuBs3Ka MaTepHalioB K OMPEACICHHBIM 00BhEKTaM, MOCIE UX BBHIOOPA, MPOU3BOIUTCS
0 AJTOPUTMY:
8.2.1.menknyTh Mo nukrorpamme Materials
8.2.2.113 mpeIoKEeHHOTO CTIMCKA BEIOpaTh TpeOyeMblil MaTepuan
8.2.3. 17151 npuBSA3KH MaTepuana:
8.2.3.1. x BBIOpaHHOMY OOBEKTY MOKHO IIEJIKHYTH M0 KHOIKe Attach, BepHyThes B
YEepPTeX U YKa3aThb OOBEKT MPUBI3KU
8.2.3.2. mo ero uBery meiakHyTh o KHonke By ACI u B mmamorosom oxue Attach by AutoCAD
color index BeIOpaTh LBET WM HECKOJIBKO [IBETOB JJISI IPUBSI3KH
8.2.3.3. mo cinoro — mienKkHyTh 10 KHOoTke By layer u B nuamoroBom oxkxe Attach by layer BeiOpars
cioit/cnon
8.3. menkHyTh 10 KHOTKe Render Ha nanenu nacrpymearo RENDER.
8.4. B OTKpBIBIIEMCSI OJJHOMMEHHOM JHAJIOTOBOM OKHe ycraHoBHThH ¢uaxkku: Query for selection, Crop
window, Render cache u mienkuyTh o kHonke Render
8.5. B otBer Ha mpurnamenue Pick crop window to render: ¢ moMomnpio paMKe BeIOpaTh (hparMeHT MOJICITH,
KOTOpOMY OyJIeT MPUCBaMBaTHCS MaTepHal
8.6. B orBeT Ha mpuramenne Select objects. BeIOpaTs 0OBEKTHI I IPUMEHEHUS MaTepHaia
9. Jlns coznanus poHa HEOOXOAMMO LIECTKHYTH 10 KHonke Background v B 0AHOMMEHHOM JJMAJIOTOBOM OKHE:
9.1. s 3amaHusl CIUIOIIHOTO OJHOIBETHOro (hOHA YCTAaHOBUTH mepekiaodarens Solid, wucmonp3oBaTh
tekymuii ¢pon AUtOCAD (Genbrit wmu
YepHBIN) WK 33/1aTh BT (hOHA
9.2. s 3aaHUs TPEXLBETHOTO I'PAMEHTHOTO
(dhona
9.2.1. ycraHOBUTH MEPEKITI0YaTENh
Gradient
9.2.2.3amaTh TO OTIENHFHOCTH BEPXHHIA,
CpEAHUN U HUKHUM 1IBETA
9.2.3.c momoripto mostst HOrizon ycraHoBUTb IIEHTP TEpexoia
9.2.4.8 mone Height yka3arh (B MpOILIGHTHOM OTHOLICHUH), T/I¢ HAYMHACTCS] BTOPOM LIBET
9.3. ms 3amanus GoHa B BHIE H300paKEHUS
9.3.1. ycraHOBUTH Nepekirouarens | mage
9.3.2.HaiiTu TpebyeMblii (haitn n3o0paxkenus (¢ pacmmpenneM .tga)
9.4. nna 3apanus >ddexra orpakeHHs Ha cdepy, OKPYKAIOLIyI0 CIEHY, HEOOXOIMMO B HWXKHEH dacTu
JIMAJIOTOBOTO OKHA B 30HE ENVironment BeiOpaTh A0MOIHUTEIbHBIN (aiii
9.5. s co3manus maHamadTa CleayeT INENKHYTh MO KHomke Landscape new Ha maHenu MHCTPYMEHTOB
Render u BeiOpath (aiin ¢ TpedyembiM n3oOparkeHueM. Y craHoBka duaxka View aligned obecreunBaer
YCTaHOBKY M300pa)KeHHsI MTapajlIeIbHO NPUMEHIEMOMY BUILY
10. Ans  moOMHOW HACTPOWKHM TIpollecca TOHHPOBAHUS HEOOXOAMMO HCIONB30BaTh JTHAJIOTOBOE  OKHO
HpeIBapUTENIbHON YCTaHOBKHY MapaMeTpoB ToHupoBanus Render preferences
10.1. Bcnucke Renderingtype ykasbiBaeTcsi HEOOXOIUMBII TUI TOHUPOBAHHUS
10.2. Bcrnucke Scenetorender ykasbpiBacTcs TpeOyeMasi il TOHUPOBAHHS CIIEHA
10.3. Bpaznmene Rendering process ycraHaBiIMBaeTCs OJHA U3 TPEX OMLUI TOHUPOBAHUS:
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10.3.1. Query for sdlection — nepen TonmpoBanue opranusyercs 3anpoc AUtOCAD mHa BEIOOp 0OBEKTOB.
Ommus ucronb3yeTcss 0OBIYHO UIS TIPOBEPKU HACTPONKH TOHHPOBAHMS HA OJHOM WM HECKOJBKHX
o0BeKTax

10.3.2. Crop window — oGecrieunBaeT 3ajaHue, C MOMOIIBIO PAMKH, MPSIMOYTOJBHOTO (parMeHTa
yepTexa

10.3.3. ycranoska ¢maxkka SKip render dialog mosBonseT mpoM3BOAMTE MPOIECC PEHAEPA HEMEIJIEHHO
MOCJIe BBOJIa KOMaH/IbI 0€3 TOTIOTHUTENBHBIX 3armpocoB AUtOCAD

10.4. ycranoBka mapamerpa Light icon scale mo3Bomster H3MeHNTh MaciuTab CMMBOJIAa HCTOYHHKA CBETA

10.5. ycranoBka mapamerpa Smoothing angle no3BosseT U3MEHUTH YroJl CrilaKMBaHUs MOBEpXHOCTEH (yrou
MEX]y COIPHKACAIOIIMMHUCS TPAHAMHK). Y MEHbBIICHHE YIJIa IPUBOAUT K YBEIUYCHHIO KOJIMIECTBa pedep

10.6. s cria)KMBaHUSI MHOTOTPaHHBIX 0OBEKTOB ycTaHaBiHMBaeTcs (iaaxoxk Smooth shade

10.7. i UWCHONBb30BaHMS MAaTepUaloB MNP TOHUPOBAHHUHM HEOOXOIMMO yCTaHOBUTH (uaxkok Apply
materials

10.8. s popMupoBaHus TeHEH HEOOXOIMMO, uTO ObI ObLT ycTaHOBIEH (uaxkok Shadows

10.9. ngns coxpaHeHus WHPOpPMAIH TOHUPOBaHUS B (haiie depTexxa He0OX0IUMO, 9TO OBl OBIIT YCTaHOBIICH
¢dnaxox Render Cache

10.10. B 3one Destination 3amgaercs Mecto XxpaHeHus cHOPMUPOBAHHOTO TOHHPOBAHHOTO H300PaKEHHUS:

10.10.1. mo ymoJyYaHHUIO yCTaHOBICHA omuus ViewpOort — TOHMpOBaHKE B aKTUBHOM BHIOBOM JKpaHe

10.10.2. mpum BBIBOJE pe3yabTaTOB TOHHMPOBaHMS B OKHO ToHupoBanus (Render Window)
obecnieynBaeTcsi KONMMpoBaHWE B Oydep oOMeHa, coxpaHsTh B Buae ¢aiina .omp, wmm B BHIe
oTAensHOTO (haiina

10.11. ¢ momomp0 packpbBaroLIerocss crnucka — SUb sampling MoXHO yCTaHOBUTH OTHOCHTEIBHOE

KOJIMYECTBO TOHUPYEMBIX MTHKCEeH

11. TonupoBanHbIe H300paXkeHus coxpansitores o komanae TOOL S/DISPLAY IMAGE/SAVE
11.1. B guanoroBoM OKHe Saveimage ykaswiBaercs Tum (aiina
11.2. B guanoroBom okHe Image file ykaspiBaeTcs uMs Qaiiia 1 MECTO €ro XpaHeHHs
12. OTKpBITh TOHUPOBaHHOE H300pakeHMe MOXHO ¢ momonibio komanasl TOOLS/DISPLAY IMAGE/VIEW.
Jnst mepexofia OT H300pakeHHs K YepTexkKy HEOOXOJMMO BBIIOIHUTE PETCHEPALUIO
13. BrIrpy3ka u3 maMsTH NpOrpaMMbl TOHUPOBAHUSI TPOU3BOTUTCS 110 aJITOPUTMY
13.1. Bemonuuts komauay TOOLS/LOAD APPLICATION
13.2. B mmanoroBom okne Load/Unload Application B HmkHe# yacTh JMAIOrOBOrO OKHA, B CIHCKE
JIOTIOJTHUTEIIbHBIX KOMIIOHEHTOB BbiOpath mpuiokearne ACRENDER
13.3. menxHyTh N0 kHOMKEe Unload
13.4. 3aKphITh AUAIOTOBOE OKHO

3AHSITHE 8

Leab 3aHATHS — TO3HAKOMUTCS C TPOIIECCOM KOMIIOHOBKH M300pa)KCHUH TBEPAOTEILHON MOACTH
Vv ¢ xomanzamu AUtOCAD 1t mepeHoca pe3yibraTa MPOSKTUPOBAHUS Ha TBEPAbI HOCUTEIb
V/ ¢ IUKTOrpaMMaMU TIaHEIH UHCTPYMEHTOB
PesyabTat 3aHATHS: CO37aHNE HECKOJIBKUX BUJIOB, PA3pE30B U CEYEHUIN TPEXMEPHOM TBEPAOTENLHON MOJIEIN
Mopsanok mpoBeaeHHN 3AHATHS:
1. C nomomrsto komauasl SLICE co3nars (kakaplii Ha OTISIBHOM CIIO€) CIIEAYIOIIHE pa3pe3bl: PPOHTAIBHBIH, 1O
LEHTPY Iapa ¥ MO/ MPOU3BOIBHBIM YTIIOM
2. C nomomsto komanael SECTION Ha oTaesHOM ciioe co37aTh GpoHTalbHOE ceucHHe. [loaydeHHOe ceueHue
TOXE COXPAHUTH KaK aBTOHOMHBIH OJIOK.
3. Cosnath yeThipe HenepekpbiBatonmxcs BO
3.1. BemosauTh KOoManay VIEW/VIEWPORTS
3.2. B AMANIOTOBOM OKHE BEIOpATh OMITHIO CO3aHMs YeThIpex paBHEIX BD Four: Equal
3.3. 1 coxpaHeHus MOAy4YeHHOH KoHpuUrypanmu BD ¢ nmenem:
3.3.1.semonnauth komaugy VIEW/NVIEWPORTS/NEW VIEWPORTS
3.3.2. mostie New name BeecTr uMs 1Jis1 HOBOM KoH(purypamuu BD
4. ]Jlng KOMIIOHOBKH 4YepTeka C MOMOIIbI0 MacTtepa KOMIIOHOBKHU BBIMOJIHUTH KOMaHIY
TOOLSWIZARDS/CREATE LAYOUT
4.1. B mepBom okHe Mactepa Begin B TekcroBom mone Name cremyeT 3amaTh YHUKAIBHOC HMS IS
co3maBaeMoit KoMoHOBKH. Ll{enkayTh mo kHOTIKE Next
4.2. Bo BropoM okHe Printer HeoOxo1uMo yka3aTh yCTPOMCTBO JUIS BBIBOJA uepTeka Ha iotTep. LenkHyTh
o kHomke Next
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4.3. B tpetbeM okHe Paper size HyxHO 33/1aTh pa3mMep OyMa)KHOTO JIMCTA, Ha KOTOPOM OY/IET BbIUCPUYHUBATHCS
nokymeHT. LlenkHyTh o kHOTIKEe Next
4.4, B ugetBepToMm okne Orientation HeoOXoauMO yKa3aTh OPUEHTAIMIO YEPTEKa Ha JIUCTE — KHIDKHAS, WITH
anpoomHas. [lenkayTh mo kHOTIKE NeExt
4.5. B nsarom okue Title block HyxHO BBIOpaTh 00K OCHOBHOM HaJNMCH U3 UMEIOIIMXCs. Eciu moip3oBaTesb
UCIIOJIb3YeT COOCTBEHHBIH OJIOK OCHOBHOM HAJIIMCH, TO OH JOJDKEH XPAaHUTHCS TOJBKO B manke Templates
4.5.1.B mectom okHe Define viewports st 3aganus BUTOBBIX 3KPaHOB ClIeyeT BHIOpaTh omiuio Array u
3a1aTh 2 KOJIOHKHU 1 2 cToJ0ma
4.6. B 3TOM € OKHE yCTAaHOBUTH MacIITad MpenCTaBIeHHs YepTexa B BUAOBBIX dKpaHax. LllenkHyTb mo
kHomKe Next
4.7. B cenpmom oxHe Pick Location 3agate o6sacth, KoTopas OyJaeT 3aHsATa BCEMH BUIAOBBIMH dKpaHAMU
(bopmar Al)
4.8. llenkuyTs o kHomke Finish
5. Co3paTbh HOBYIO KOMIIOHOBKY MOYHO BPY4YHYIO, 03 momomy MacTtepa KOMIIOHOBKH:
5.1. menKHYTh NMpaBOW KHONKOW MBIIIM TI0 KOPEHIKY BKIAIKH CYIIECTBYIOUIEH TI000H KOMIIOHOBKH, U B
KOHTEKCTHOM MEHIO BBIOpaTh om0 New layout
5.2. B OTKPBIBIIEMCS JHAJIOTOBOM OKHE IPOU3BECTH TpeOyeMble HACTPOUKH:
5.2.1.3agaTh UM HOBOIl KOMIIOHOBKE
5.2.2.110 jXxemaHuI0 MOYKHO 33aTh UMSI IJIS IEPEYHsT HACTPOEK I KOMIIOHOBKH
5.2.3.ycTaHOBHUTH pa3Mep U eMHULBI U3MEPEHUS JTUCTa
5.2.4.BbI0paTh OPHEHTALIMIO YEPTEIKA HA JIUCTE
5.2.5.Bp10paTh yCcTpOICTBO 115 BBIBOJIA HA II€YATh
5.3. coznaHue TUIaBaPOIIUMX BD mpou3BOAUTCS MO aNropuTMy Ha OCHOBE paHee CO3JaHHOW HMMEHOBAaHHOW
KOH(UTypaluK HenepekpoiBatomuxcst BO:
5.3.1.Bemonuuts komauay VIEW/VIEWPORTS
5.3.2.8 moamento BeiOpaTh om0 Named Viewports
5.3.3.Bp10paTh TpeOyeMyro MOMMEHOBAHHYIO
KOH(QUTYPALIHIO
5348 orBer Ha 3ampoc AUOCAD ¢
IOMOIIBI0 PAaMKH yKa3aTb pPa3Mepsl
rpaduuecKkoil  30HBI  UepTexa A
pasmemenus B
6. [nsa ycraHoBkn B KaxkaoM BD HyxkHOro Buaa
TpeOyeTcs MepeiTH B MPOCTPAHCTBO MOJICIH, HE
BBIXOJSl M3 aKTUBHOIO BD BKIagkW KOMIIOHOBKH
— MEeJKHyTh 10 KHOmKe Paper B cTpoke
COCTOSIHUSL (Ha KHONKE MOSBUTCS HAJIHCh
Model). Metoauka pabOThl C TUTABAOIIAMHM
PKpaHaMH B TIPOCTPAHCTBE MOJEIN HUYEM HE
oTanyaercsi oT paboThl C TEPEKPHIBAIOIIMMHUCS
IKpaHaMH
6.1. a1 HACTPOMKM  TOYHOrO  3HAYCHUS
MacmTaba B KaKAOM BHIOBOM DKpaHE
cllelyeT Ha TaHeNd HHCTPYMEHTOB ZOOM
IIEJKHYTh 110 KHOMKeZ 0om Scale u BBecTH
MaciTaOHbI#i ko3 unment ¢ onnueit XP
6.2. ¢ MOMOIIBI0 MAHOPAMHUPOBAHHUS B KaXJOM BD HACTpOHTH TpaHUIBI OTOOpaKaeMOro B HEM ydYacTKa
yepTexa
6.3. u3MeHnTHh pazmepbl BD MOXKHO B MPOCTpaHCTBE JIUCTa C MOMOINBIO pydek, koMaHasl STRETSH wnm
MOVE
7. C moMoImpI0 MaHOPaMUPOBAHUSI U 3yMMHPOBaHHS Pa3MECTHTh B KaXI0M BD oaMH W3 CO3JaHHBIX BUIOB H
pa3pe3oB
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