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1.

MapameTpbl HOBbIX AOKYMEHTOB TEMEPb XPAHATCA B LWABMOHAX JOKYMEHTOB
COOTBETCTBYHOLMNX TUNOB. Bknagka HoBble 4OKYMEHTbI HaCTPOEYHOro guanora
ynpasgHeHa. [Ins naMeHeHust kakoro-nnbo napameTtpa ob6bekTa UM AoOKyMeHTa B LierioM
HeobXoAMMO N3MEHUTb 3TOT NapamMeTp B dpanne wabnoHa JOKyMeHTa COOTBETCTBYHOLLIErO
TMna.

B meHio ®@ann gobasneHa KomaHaa coxpaHeHus JOKyMeHTa B Buae wabnoHa. BeegeHa
LBeTOBas MHAMKaLmMsa paboTkl ¢ dharnom wabnoHa.

Cnucok HabopoB MHCTPYMEHTAaNbHbIX NaHenen MoXeT pacrnonaraTbCa He TOMNbKO B Havane
NHcTpymeHTanbHOM 06nactu, HO Takxe y neson unu npasoin rpaHuusl okHa KOMIMAC-3D.
MpeumyLecTBa Takoro NONOXeHus: ocBoboXxaeHne mecta B IHCTpyMeHTansHon obnactu
N oToBGpaXkeHne NOSTHOro cnncka HabopoB MHCTPYMEHTAsbHbIX NaHenewn (B
NHcTpymeHTanbHon obnactu ymeLaeTcs NyLlb HECKOMNbKO NepBbIX MYHKTOB CnvcKa U Ans
A0CTyna K ocTarnbHbIM NyHKTAM ero Heo6xo4MMO pacKpbIBaTh).

[ob6aeneHa BO3MOXHOCTb BbiOOpa pasgenuTens uenon n gpobHom YyacTu B 4ECATUYHbBIX
Apobsax: 3anaTtasa unu Tovka. Hactporika npumMeHsieTcst K pa3MepHbIM HaANUCSM, a Takke
CCbIfIkaM Ha 3Ha4YeHus1 CBONCTB (B OTYETaXx, TEXHUYECKNX TpeboBaHusax n ap.).

[o6aBneHa BO3MOXHOCTb aBTomaTnyeckon cmeHbl TeMbl KOMIMAC-3D npu cmeHe Tembl
Windows ¢ TemHow Ha ceeTnyto 1 HaobopoT (ana Windows 10 n 11).

N3ameHeH dhopmaT crpaBoOYHOM CUCTEMbI: TEMEPL €€ pasaernbl OTKpbIBatoTCs B Gpaysepe.

OrpaHnyeHa BO3MOXHOCTb Mcnonb3oBaHusa texHonormn OLE (Object Linking and
Embedding): ctano HegocTtynHo co3gaHune OLE-BctaBok B KOMIMAC-gokymeHTax.
KOMIAC-gokymeHTbl ¢ OLE-BCTaBkamu, co3gaHHble B NpeablayLnx BEPCUsix,
OTKpbIBaOTCH, OTOBpaXxaloTCs, nevaTanTCa U SKCMOPTMPYOTCA 0ObIYHBEIM 06pasom.
BcTaBku MOXHO BblgensaTb, KOMMPOBaThb, NepemMeLlaTb, YAansiTb, HO KOMaH4bl OTKPLITUA K
peaakTUpPOBaHUA BCTaBNEHHbIX AOKYMEHTOB OTCYTCTBYIOT. [Ina BCTaBOK, MMEBLLMX CBA3b C
NCTOYHMKOM, NOUCK (panna-ucTouHnKa He Npomn3BOAUTCS.

TpexmepHoe modenuposaHue

1.

PaclunpeHa dhyHKUMOHANBHOCTb NIMHENYaTbIX NOBEPXHOCTEMN:
- HoBble KOMaHAbl NOCTPOEHUS NIMHENYaTbIX NOBEPXHOCTEN:

- JInHen4yaTass NOBEPXHOCTb NO KPMBOW M HanpaBJfieHNIO — CO34aeT NOBEPXHOCTb,
nonyyaemyto ABmKeHUeM nNpsaMonunHenHon obpasyroLen Boob 3a4aHHON KPUBOWA.
OpueHTaums obpasytoLLen B KaXXO0M ToUKe KPUBOKW onpeaensdeTcs ykasaHHbIM
NPSAMONMHENHBIM 06 BLEKTOM.

- JlnHenyaTas NOBEPXHOCTb NO KPMBOW U NOBEPXHOCTU — CO34aeT NMOBEPXHOCTb,
nony4yaemyto ABMKEHNEM NPSIMONIMHENHON 0bpasytoLen BAONb 3a4aHHOM KPUBOM.
OpueHTaumsa obpasytoLLen B Kaxaon ToUKe KpMBOW onpenenseTca HanpaBneHnem
HOpManu K yka3zaHHON NOBEPXHOCTH.

- JlIuHen4yaTas NOBEepPXHOCTb NO KPUBOM C KacaHUEM K NOBEPXHOCTU — co3gaeT
NOBEPXHOCTb, NOTyYaeMyto ABVKEHUEM NMPAMONIMHENHOW 06pa3sytoLLen BAOSb
3agaHHou kpuBon. OpureHTaums 00pasyloLLEen B KO0 TOYKe KpUBOW onpeaenseTrcs
HanpasreHMeM KacaTerbHOW K yKa3aHHOW MOBEePXHOCTU.

- JluHen4yaTas NOBEPXHOCTb NO ABYM NOBEPXHOCTAM — CO3[aET NOBEPXHOCTb,
nonyyaemyto gBvXeHNeM npsaMosiMHenHon obpasytoLen, KacaTenbHOW K ABYM
yKa3aHHbIM MOBEPXHOCTSM.



- YcoBepLueHCcTBOBaHWE koMaHb! JInHen4yaTass NOBEPXHOCTb MO ABYM KPUBbIM:
- [lo6aBneHa BO3MOXHOCTb yNpaBnsaTb NOMIOXEHNEM OTpeska, ABMXKEHNE KOTOPOro no

HanpasnswwnmM obpasyeT NOBEPXHOCTb:

- No ANMHe HanpaBnAKLWMUX — OTPE30K ABMXKETCS TaK, YTO B KaXXOOM MOSOXeHUM
€ro KOHLbl OTCEKaloT OT HanpaBMsoLNX Y4acTKK, NPOMNOpLMOHanbHbIe ANMHAM
HanpaBnsaLWuX,

- napannesnbHO caMoOMy ceb6e — B NepBOHaYarbHOM NOSIOXKEHUN OTPE30K
pacnoriaraeTcs B NIIOCKOCTW, NepreHanKynAapHoOn s3agaHHoOMY NpsiMONIMHENHOMY
00BbEKTY, M BO BpEMS OBMXKEHMS OCTAETCH napansiesieH 3ToMy MOSTIOXKEHUIO,

— N0 0OCEeBOM NIMHUN — B KaXXAOM MOMOXEHNUN OTPE30K HAXOAUTCH B NIOCKOCTY,
nepneHanKynNsapHoOn 3agaHHON OCEBOMW NMNHUK (KPUBOW MPOM3BOSTbHON hOPMbI).

- BkntoveHue/oTkrnoyeHre pa3bneHns NoBepXHOCTU Ha rpaHn pebpamu, BbIXOAALLUMMN

13 BEPLUMH HanpaBnsoLLMX.

Ho6aBneHa BO3MOXHOCTb CO34aHNsi B MOLENN KPUBbIX KOHUYECKOro cedeHmns. [JocTynHbl
cnefywowme cnocodbl NOCTPoeHUs (peann3oBaHbl OTAENbHbIMM KOMaH4aMM):

= NO TpeM BepLUMHaM TPeyrosibHMKa U QUCKPUMUHAHTY,

— 0 TPeM BepLUMHAaM TPeYyrofibH1Ka N TOYKE Ha KPUBOM,

= 1O HayanbHOMW M KOHEYHOW TOYKaM, KacaTenbHbIM B HUX U AUCKPUMUHAHTY,

— N0 HayarnbHOM N KOHEYHOW TOYKaM, KacaTernbHbIM B HUX TOYKE Ha KPUBOW.

B cbopke MoxHO caenatb noacbopky noboro ypoBHA NOABWXKHOW, T.€. pa3peLunTb
B3aMMHOE NnepemeLleHne ee KOMNOHEHTOB. PaHee B cbopke MOXHO ObINo nepemelyatb
NoAcbopKy LIEeNMKOM, HO HE KOMMOHEHTbI BHYTPU Hee.

Mpn nepemeLLeHnn KOMMOHEHTOB NOABMKHON NOACOOPKM YUNTLIBAOTCA HE TOSTbKO
COMNpsXXeHWs1, CBA3bIBAOLLME KOMMOHEHTbI NOACO0PKM ApYr C OPYroM, HO 1 COMPSKEHUS,
CBA3bIBaOLLME UX C OCTaNbHBbIMW KOMMNOHEHTaMu cO6opku. TO ecTb, C MOMOLLbIO
conpsikeHn noacbopkmn MoryT 6biTb pasMeLleHbl Tak, YTO MX KOHCTPYKTUBHO NOABWXKHbIE
yacTu 3arMMyT B COOpKe NOSIOXEHME, OTIIMYHOE OT MOJIOXEHMS B (hanne-ncTouHmke
nogcoopku.

3a cyeT NoABMXKHOCTN KOMMOHEHTOB BHYTPM NOACOOPOK ynpoLlaeTcs Npouecc co3aaHms
cbopoyHor Moagenu (NpuaaH1sa ee YacTsM HY>KHOMO MOSIOXKEHMUS, CONPSKEHUSA CO
CMEXHbIMM KOMMOHEHTaMK), a Takke NosBNSIETCA BO3MOXHOCTb UMUTUPOBaTL paboTy
NPOEKTUPYEMOro MexaHu3Ma C Liefbio KOHTPOA U AEMOHCTPaLUN.

MosiBUNack BO3MOXHOCTb BBOA4A HAANMCeNn 1 Tabnuy B TPEXMEPHbIX MOAENSX.
Hapnucb/Tabnuua pacnonaraetca napannenbHO yKadaHHOW MOCKOCTU U MOXeET ObITb
COOTHEeCeHa C NPoM3BOJIbHO BbiOpaHHbIMM 06 bEKTAaMM MOAENMN.

HopaboTaHbl TexHU4eckme TpeboBaHNsA B MOAENMN: TeNepb OHWM OTOGpaXatoTca 1 MoryT
penakTMpoBaTbCsl HEMOCPEACTBEHHO B rpadunyeckon obnactu. MNMonb3oBaTenb MOXET
3agatb WNpHY 06racTn TEXHUYECKNX TpeboBaHUIN 1 BbIOpaTh MX pasmeLleHne: B
BEPXHEM WM HWKHEM NPaBOM Yrny okHa. Kpome Toro, TexHuveckme TpeboBaHns
npeacTaBneHbl kak 06bekT B [lepeBe Moaenu, Y4To NO3BOMSET yNpaBnsTb NX
oToOpaxeHnem B OkHe. BO3MOXHOCTL paboTbl C TEXHMYeCKkuMn TpeboBaHMaMN Ha
OTOENbHOWM BKNaake No-npexHemy OOCTymnHa.

Mpwn HacTpoike BCTaBkM Nogcbopkm B cOOPKY MOXHO BbibpaTh, kKak nogcbopka AomkHa

oTobpaxaTtbcs B cneumdpukaumm cbopku:

- Kak cbopoyHas eguHuua — B cneundmkauyum cbopkm 6yaet oamH o6BbEKT,
COOTBETCTBYHOLLMI NoacOopke,

— WK Kak Habop COoCTaBHbIX YacTen — BMEeCTO 00bekTa, COOTBETCTBYHOLLEro noacbopke,
cneundurkauma cbopkm byaget cogepxaTb 06bEKTLI, COOTBETCTBYIOLLME KOMMOHEHTaM,
KOTOpble HaxoasaTcs B noacbopke Ha NepBOM ypOBHE.

PeannsoBaHa HOBas koOMaH4a NOCTPOEHUSA NPOCTPAHCTBEHHbIX KpMBbIX — MemacnnalH.

OHa co3gaeT KpuBYHO C BbICOKMM NOPSAKOM MMafAKoCTU 1 NAaBHbIM N3MEHEHNEM KPUBU3HbI.

MeTtacnnanH ctponTtce Ha 6a3e xapakTepuUCTUHECKON JTOMaHOM 1 MOXET NPOXOAnTb Nnbo

yepes ee BEpLUMHbI, TMBO KacaTenbHO K ee cermeHTam.

Onsa npenctaenenms B8 KOMIAC-3D ncxogHblX TpUaHrynsLMOHHbIX/TECCENSLMOHHBIX
AaHHbIX (CKaHMpOBaHWe U T.4.) Tenepb UCMOMb3yeTCca cneunanbHbIi MosIu20HabHbIU

2



10.

11.

12.

13.

14.

15.

16.

17.

obbekm. PaboTa ¢ Takum ob6bektoM TpebyeT HaMHOro MeHbLLE PeCcypCoB KOMMbKOTEPA NO

CPaBHEHMIO C TOMHOW reOMETPUEN, NPUMEHSIBLLENCS ANS NpeAcTaBreHns 3TUX AaHHbIX

paHee:

- unmnopT u3 dannos opmatoB STL n JT nponcxognt GeicTpee n NnoTpebnseTr MeHbLue
onepaTtuMBHON NamaATy,

- YCKOpPSIIOTCHA COABUI M NOBOPOT Npu paboTe ¢ Mogernbto,

- (hann mogenun nMeeT MeHbLINA 06BEM.

Taknm ob6pasom, Tenepb MOXHO BbICTPO MMNOPTUPOBATL Pe3yrbTaTbl CKAHMPOBAHUS,

xpaHswmecs B STL-cpanne, n ncnonb3oBaTtb MNOMy4YEHHbLIE NOSNMroHarnbHble 0ObEKTLI Kak

OKpY>XEHMEe Mpu co3agaHnun HoBow moaenu. [1ocTynHa np1Bsi3ka K BepLuMHam

nonmMroHanbHoro 06bekTa Npu BbINONTHEHUN N3MEPEHUIN M MPOCTAaHOBKE pa3MepoB.

MonuroHanbHbI O6BEKT MOXHO MOMYYUTb HE TONbKO NyTeM YTeHunsa ns popmatoB STL 1

JT, HO 1 nyTeM NpeobpasoBaHMsa Tena U NOBEPXHOCTH.

Mpy HeOBXOOMMOCTIN NONMIoHarNbHbIN O6BEKT MOXHO Npeobpas3oBaTh B TOYHYHO

reoMeTpuo — Teno 1Unn NOBEPXHOCTb.

HopaboTaHa komaHga MacwmabupoeaHue. B Hel NosiBUNUCH cneayoLime BO3MOXHOCTH:

- MacwwTabupoBaHue KpMBbIX 1 TOYEK, B TOM Yncne pebep n BeplumvH (paHee
MacLTabrMpoBanunch TOMbKO Tena u NOBEPXHOCTH),

- 3ajaHue pasHbix Ko3ahPULMEHTOB MaclLuTabnpoBaHNs NO OCAAM CUCTEMbI KOOPAMHAT,

- AN Ten v NoBepxXHOCTeN — COXpaHeHUe KOMuN NCXOLHbIX OOBbEKTOB, ANS KPUBbIX U
TOYEK — CKpbITUE NCXOOHbIX OO BbEKTOB;

— MacwTabrpoBaHNe HECKOITbKNX 0OBHEKTOB (B TOM YMCIE Pa3HOTUMHBIX) 3a OAUH BbI3OB
KOMaHAbl.

Mpwn BbINONHEHUKM ByNEBOW onepaunn JOCTYMHO CO34aHNE KOMUA y4acTBYIOLNX B HEN Ter.
Taknum obpas3om, B MOAESNM MOXHO NONYyYnTb pesynstaTt GyneBon onepauum n CoOXpaHuTb
reoMeTpUIo UCXOOHbIX Ten.

MosiBnnca HOBbIM CNOCOO NOCTPOEHUSI CKPYTNEHUSA C NEPEMEHHbIM pagnycomMm — Mo
rpaHn4HoOn KpusBow. lNocrne ykasaHusa rpaHUYHOM KPUBOW paguyC CKPYrieHNs B KaXKaoun
To4yke pebpa paccumTbiBaeTCs Tak, YTOObl yka3aHHas KpMBas SBNAnach rpaHuuen
NMOBEPXHOCTU CKPYIIEHUS.

Ecnn mogenb meeT HECKOMBbKO UCMOSMTHEHUN, TO B npouecce anaeneHue C8s3aHHbIMU
Yepmexxamu MOXHO yKa3aTb A5d KaXXgoro 4eprtexa, ¢ KakuMmn MMeéHHO UCNMOJNTHEHNUAMW OH
cBa3saH. o YMOI4YaHUIO 4ePTEX CBA3bIBA€TCA CO BCEMU UCMOJTHEHNAMN MOoLenNwn.

[opaboTtaHo conpsixkeHne Ha paccmosiHuU: npu ero HanoXeHUn MOXHO 3a4aTb HE TOMNbKO
KOHKPETHOE 3Ha4YeHne pacCTosiHUSA Mexay oObekTamu, HO 1 AnanasoH, B KOTOPOM 3TO
3HaYeHNe MOXEeT HaxXOAUTbCS.

HoBbIn cnocob 3agaHus opmbl KpUBOKM B CEYEHUN A58 MOBEPXHOCTUN KOHUYECKOTO
ceyeHns — MuHumMmym HanpsixeHusi. [1py ncnonb3oBaHUKM 3TOro cnocoba Ans KOHNYECKNX
KPMBbIX B CEYEHMSX MOBEPXHOCTM aBTOMATMYECKN NOAOMPaEeTCA Takon NHXEHEPHbIV
ONCKPUMMHAHT, NPU KOTOPOM MHTEerpasibHoe 3Ha4yeHue KPUBU3HbI KPMBOWN MUHUMAIBHO.

YnyJweHa komaHaa lpodneHue nogepxHoCcmu: NosiBUNAch BO3MOXHOCTb NPOASIEHUS
MHOrOrpaHHoN NOBEPXHOCTU 3a ee rpaHuLy, COCTOSILLYIO M3 pebep coceqHNxX rpaHeit.
PaHee 3a oaVH BbI30B KOMaHbl MOXHO GbINO NPOANUTL NULLL OAHY rPaHb, a rpaHuua
MOrJ1a COCTOSITb TOJIbKO M3 pebep 3ToN rpaHu.

,D,opa60TaH npouecc co3gaHms acku:
nosiBUnacb BO3MOXHOCTb SIBHOrO BKIOYEHUSI cpesa yrna, T.e. 00pa3oBaHus Ha ero
MECTE MII0CKOWN TPEeYroribHOWM rpanHn (paHee cnocob obpaboTku yrna — co Cpe3oM Unm
6e3 — BblbMpanca aBToMaTU4eckn B 3aBUCUMOCTH OT COCTOSIHUSI onumm Mo
KacamesibHbIM pebpam);

-~ nosiBMnacb BO3MOXHOCTb OCTAHOBKM (Packu B 3afjaHHbIX TOYKax, T.€. NOCTPOEHMUS
dacku Ha BbIGpaHHOW Nonb3oBaTeENEM YyacTn pebpa — aHanormyHo Tomy, Kak 3To
MOXHO caenaTtb B komaHae CkpyaneHue.

OTBepcTHne/BbIpEe3 B NINCTOBOM TEre MOXHO CO34aBaTb C NEpPneHANKYNsSpHON KPOMKOW, T.€.
¢ GOKOBbIMM rpaHsiMU Takon POPMbI, YTOOLI Ha pa3BepTke OHY BbInNK NepneHaNKYNsapHbI
MIOCKOCTW NucTa.



18. lMpu BblgeneHun 0603HaYeHUS (NMUHUN-BLIHOCKK, 0603HAYEHNS LLEPOXOBATOCTU U T.1.)
Tenepb NoACBeYNBAOTCH, KPOMEe caMoro 0603Ha4YeHus1, Takke 0OBbEKTbI, K KOTOPbIM OHO
oTHocuTcA. PaHee T 06bekTbl NOACBEYMBANMCD NULLBL NPU CO34aHUN UMK
pegakTnpoBaHmst 0003HauYeHus.

19. lMocne npocTaHOBKM NEPBOro accoumaTUBHOIO pasmepa (Nrboro, Kpome yrioBoro) B
NEepBOM U3 NMEIOLLMXCH B MOLENM 3CKN30B BCE KOHTYPbI B 3TOM 3CKM3€e aBTOMAaTUYECKM
MacLTabupyoTcs ¢ KOIPPULNEHTOM, PaBHbIM OTHOLLEHWUIO 3a4aHHOMO 3Ha4YeHWs pasmepa
K ncxogHomy. bnarogapsi 3ToMy MOXHO CTPOUTL 3CKU3 NPUONM3NTENBHO, a 3aTEM
YMEHbLUWTb NN YBENUYUTL €ro LeNMKOM, NpoCTaBMB OOUH pa3mep (paHee pasmep
BO34ENCTBOBAS N1Lb HAa «CBOM» OOBEKT UM OOBLEKTDI, M3-3a YErO 3CKN3 MOT CUMBbHO
aedopmmpoBaTbcs).

Mpwn npocTaHOBKE NOCNEAYLWMX Pa3MeEPOB B NEPBOM 3CKM3E, a Takke pasMepoB B
ocTarnbHbIX 3CKM3ax MaclTabmpoBaHme He NPOM3BOANTCS.

20. [opaboTaH npouecc NpoBEPKN KPUBU3HLI MOBEPXHOCTU: B HEM MOXHO BKIIOUUTb
oTobpaXkeHne LBETOBOW KapTbl KPUBM3HbI, T.€. OKPACKy y4acTKOB MOBEPXHOCTU B pasHble
LuBeTa B 3aBUCMMOCTU OT KPUBU3HbI 3TUX Y4aCTKOB.

21. B komaHge lMpoeepka HenpepbI8HOCMU MOSIBANACh BO3MOXHOCTb paboThl €
NOBEPXHOCTAMMU: onpeaenseTcsa TMn HeNPEepPbIBHOCTM Ha NINHUW CTbiKa MOBEPXHOCTEWN.

22. Wwmetowmecs B NIMCTOBOM Tene n3obpaxeHus pe3b0Obl, ocu, 0603Ha4YeHNst U pasmepbl
(kpome Npor3BOAHbIX) TEMEPL CreayrT 3a CBOMMM OMOPHbIMKM 0ObekTaMu nocne
N3MEHEHMS NX NOSIOXKEHMS B pedynbTaTe co3aaHus crmboB pasnmyHbiMM KOMaHgamMuU,
crnbaHus/pasrmbanHnst crmboB., a Takke Nocne nepexona B PeXnm pasBepTKu.

Paamepbl (kpome Npon3BoAHbIX) 1 0003HAYEeHUs1, NPOCTaBNEHHbIE B MOOENMN,
nepecTpanBaroTCs nocre macltabpoBaHusi Tena MoAaenu; 3Ha4eHuss pa3mepoB Npu 3TOM
nepecyYnTbIBatoOTCS.

23. B komaHge lMoeepxHOCMb 1Mo cemu KpuebIX MOXHO BblOpaTh BapuaHT CONPSKEHNS
nadko (7. €. C paBHOW KPUBM3HOWN) MEXAY CO30aBaEMON NOBEPXHOCTLIO U MPUMbIKAOLLEN
K Hen. PaHee Obinn JOCTyNHbI BapuaHTbl conpsixeHns Mo kacamenbHOU 1
lMepneHAuKynsipHo.

24. 3HaunTenbHO YCKOPEHHO CO34aHNe N pedakTMpoBaHME MacCcMBOB onepaumi. dddexT
Hanbonee 3aMeTeH Ha MaccmBax C BOMbLUNM KONIMYECTBOM 3K3EMMIISIPOB, B KOTOPbIX HE
ncnornb3yeTcs Tabnuua naMeHsieMbIX NEPEMEHHbIX.

25. [opaboTaHo BpalleHne TPEXMEPHON MOSENM C MOMOLLbIO MaHunynaTopos 3Dconnexion.
Tenepb LEHTPOM BpaLleHus aBnseTca bnvkanwas K ueHTpy okHa KOMIMAC-3D Touka
mMogenu. Nocne ocTaHOBKM BpalLleHUs LIEHTP BpalleHusi nepeHasHadvaeTcs. Npn HaxaTomn
knasuwe <Ctr/> Moaenb BpallaeTcsa BOKPYr LieHTpa CBoero rabaputHoro
napannenenuvneaa.

26. CBsA3b 0O6BbEKTOB C BEPLUMHAMM 3CKN30B cTana bornee yCTon4unBon 1 npeackasyemMon:
noTeps BEPLUMHbI-MCTOYHMKA CBA3M NPOUCXOAMUT TOMNbKO NpU yAareHum u3 acknu3a obbekTa,
KOTOPOMY NpUHaanexana BepLuvHa; Npyu pegakTMpoBaHUM 3CK13a CoxpaHseTcs
NHGOPMaLUSA O TOM, C Kakov U3 BEPLUUH NNHUM 3CKM3a ObiN CBA3aH 06bEKT — C
HavasibHOM NN KOHEYHOM.

paghuyeckue OKyMeHMbI

1. PaboTta c orpaHmyeHamMmM B rpadouyeckmx AOKYMEHTaxX M 3ckmu3ax ctana 6onee yaobHom:

- MHdopmauns 06 orpaHNYEHNsIX, HAaNOXeHHbIX Ha 00BbEKTLI, Tenepb NpeacTaBneHa B
rpacmyeckon obractTM HaMHOro HarnsgHee, Yem paHblue, 0COBEHHO B CriyHasix CBSA3M
ob6bekTa ¢ gpyrumum o6bekTamm (Hanpumep, NnapannenbHOCTb, PABEHCTBO AJIMH) U
HanNnunsa y obbekTa HECKOMbKUX OAHOTUMHBIX OrpaHNYeHNUN,

— cBefeHus 06 umeromxcs y o6bekta orpaHM4eHnsix asToMaTnyeckm otobpaxarorcs B
rpadhuyeckor obnacTtu npu BblgeneHun aToro obvekTa,

- BblGOp OrpaHvyeHn anga yaaneHust 1 camo yaaneHue BO3MOXHbl HENOCPeACTBEHHO B
rpacduyeckorn obnactu, 6e3 obpalleHus k MNaHenn napameTpos,



- KomaHga OezpaHu4yeHusi 06 beKkma rno3BonsaeT He TONbKO NPOCMOTPETh U yaanuTb
orpaHuyeHns o6bekTa, HO U HaNOXUTb HA HErO HOBblE OrPaHNYEHNs], NPU 3TOM
AOCTYMHbI MNLLb TaKNe OrpaHNYeHNs!, KOTOPble MOTYT ObiTb HAaNOXeHbl HA OOBbEKT
AaHHOro Tuna.

[lo6aBneHa BO3MOXHOCTb CMEHbI CTOPOHbI PACMONOXEHNS IKBUANCTAHTbI OTHOCUTENBHOTO

6a3oBoro obbekTa npu ee peaakTMpoBaHUN.

Hagnucn B 0603Ha4YeHun, pasmeLLaemble Hag Uy Noa BbIHOCKOM, Tenepb MOXHO ABUraTb

BAOSb 3TON BbIHOCKU (paHee HaanuCb Morna HaxoaMTbCsa TOMbKO Haa/noa cepeavHom

BbIHOCKM).

Tekcmoesbili pedakmop

YnyJdleHo yrnpasneHue cTunem siyeek Tabnuy;: Ha MNaHenb napameTpoB fo6aBneHb!
anemMeHTbl Ans Bbibopa rpaHul 1 ux ctuns. Micnonb3osasLumiica paHee auanor paHuybl
yrnpasgHeH.

Paboma co ceolicmeamu u om4yemamu

1.

YnyJweHnus MNaHenu coctaBa nsgenus:

- BknrodeHne/oTKNoYeHne oTobpaKeHNst KONOHOK Tenepb NPOM3BOAUTCS NyTem Bblbopa
N3 Cr1cka COOTBETCTBYIOLLIMX CBOMCTB (paHee Ansi 3Toro TpeboBanoch Bbi3biBaTb
awnaror). B cnucke Takke 4OCTyNeH NOUCK No MMEHU CBOMCTBA M NEPEXO K CO3LaHUI0
HOBOrO CBOMCTBA B TEKYLLEM LOKYMEHTE.

- [JobGaeneHna obnacTb Ans paboTbl C AOKYMEHTAMU, NOAKITHOYEHHBIMUY K U3OENUI0 U ero
COCTaBHbIM YacTam. B aTon ob6nactv MOXHO NpoCcMaTpmBaTh YXKE MNOAKMOYEHHbIE
OOKYMeHTbl M 406aBnsATL HOBbIE.

- [MosiBunack MHAMKaUMS HEAKTyanbHOCTM MacChl U3AENUS N ero COCTaBHbIX YacTen —
p0o30BbIN OOH Y COOTBETCTBYIOLMNX A4eekK. [Mpn aToMm Ha [NaHenu cTaHOBUTCS JOCTYNHA
KHonka anga nepecyeta MUX mogenu. lNocne ee HaxaTusi 3Ha4YeHNe Maccehbl
akTyanumsmpyeTcsl.

Ceoncteo Kosiuyecmeso Tenepb MOXET UMeTb ApOOHble 3Ha4YeHMs, 3an1cbiBaeMble B BUAE
AECATUYHOM UM 06bIKHOBEHHON Apobu (paHee — TONbKO Lernblie). ATo obecnevmBaeT
BO3MOXXHOCTb BBOJA KONMMYECTBA B €AMHULAX ANMHbI, MacChl N obbema Ansi COCTaBHbIX
Yyacten nsgenusa B pasgene Mamepuarsi, a Takke KONMYecTBa KOMMNEKTOB YNAKOBKN B
pasnene Komrnekmai.

Paboma co cneuugukayueli

1.

HoBble BO3MOXHOCTM paboThl C JOKYMEHTAMM, NOOKITHOUYEHHBIMUN K OO BbEKTY

cneundmkaunm:

- (ansa obbekTa cneumdpukaumm, CO34aHHOro BPYyYHY0) NoNb3oBaTeNb MOXET
NPOM3BONbHO BbIOMpaTh AOKYMEHT, U3 KOTOPOro B 06bEKT cneundmkaumm nepegaerca
3HayeHne ceoncTea @opmam, N JOKYMEHT, N3 KOTOPOro NnepenarTcs 3HaYeHus
OCTanbHbIX CBOWCTB (paHee BCe CBOMCTBA U3BMEKaNMCb N3 NepPBOro 4OKYMEHTa B
CMMCKe NOAKMIOYEHHbLIX, 4SS ero CMeHbl TpebOBanoch N3MEHUTL NOPSAOK CrieqoBaHNS
[OKYMEHTOB),

— B CMMCKe nosiBunachb MHAMKaUUS OOKYMEHTOB, U3 KOTOPbIX B 06bEKT crneumdmkaumm
nepepaeTcs popmat n/unu octarnbHble CBOMCTBA.

B KOHTEKCTHOM MEHI 00BHEKTOB B OKYMEHTE-Cneumdukaumm nosasunacb KomaHaa
CKpbITb, OTKNOYaloLLlas nokas oobekta B Tabnuue. OTMeHa Npu3Haka «CKPbITbIAY»
NPOM3BOANTCS KOMaHOOW KOHTEKCTHOro MeHio MokasaTb B crneumanbHOM pexnve, B
KOTOPOM OTOBpakatoTCsl TONbKO CKPbITble OOBbEKTHI.

Onuus lMokasbieamb 8 mabnuye B CBONCTBax 00beKTa UCKMOYEHa.



Umnopm u akcrnopm

1. [Mpwn nmnopTe rpadunyeckmx gokymeHToB dpopmata DXF n DWG Tenepb MOXHO BbIOpaThb
TN oObekTa, Nosly4aemMoro B pesynbTtaTte YteHns Tadnuy; Tabnmua KOMIMAC-3D mnnn
MakpoanemeHT. PaHee Tabnuubl UMNOPTUPOBANChL B BUAE MAKPOINEMEHTOB.

2. [lpu nmnopTte cannos gopmata JT Npon3BoguMTCAa TakKe YTEHNE 3annUcaHHbIX B HEM
aTpmnbyToB. 3Ha4YeHnst aTpnbyTOB CTAHOBATCS 3HAYEHUAMUN CBOWCTB Pe3yrbTUPYHOLLEN
mogenu. ATpubyTbl SourselD, SourseName, SourseDescription, SourseAuthor,
SourseOrganization, SourseMass u SourseDensity npeobpasyloTcsa B CBOUCTBA
ObosHa4yeHue, HaumeHosaHue, KommeHmaputi, Aemop, OpzaHu3ayusi, Macca w
[TnomHocmb COOTBETCTBEHHO, @ OCTasbHble aTpMbyThl — B NONb30BaTENbCKNE CBOMCTBA,
aBTOMAaTMYECKM co3aaBaemble B Mogenu. [pn HeobXxoanMoCTN MOXHO YyCTaHOBUTb
COOTBETCTBME aTpMOYTOB U CBOWCTB, B TOM YMcre OMBnmMoTeYHbIX; 4OCTYMHbI TaKKe 3anucb
COOTBETCTBMI B hansn un YyteHne ns panna.

3. [pwu akcnopte moaenu B dopmaT JT nossBMNnacb BO3MOXHOCTb Nepeaayvv napameTpoB
MLUX un ceoncTte. CBOMCTBa 3anuCbIBalOTCA B BUAe aTpmbyToB.

4. TlosiBUnacb BO3MOXHOCTb COXpaHeHns B dann n YtTeHnsa u3 cdanna napameTpoB 3KcrnopTa
B cbopmatbl STL, JT, STEP 1 napameTpos nmnopta u3 oopmartoB JT, STEP. Takum
obpa3om, ogHaxabl COENaHHY HACTPOWMKY SKCMOpTa Ui MMnopTa MOXHO UCMOJSIb30BaTb
NMOBTOPHO MK NepeaaTtb Ha gpyroe paboyee mecTo.

5. TNosiBUNack BO3MOXHOCTb MMMopTa mogernen dopmarta OBJ.

6. MakcumanbHoe NMHeHoe OTKIOHEHNE, KOTOPOE MOXHO 3a4aTb MPU HACTPOKKe aKcnopTa B
dopmatbl STL, JT, VRML, ysennyeHo go 30 mm.

lpunoxeHus

1. O6opydoeaHue. Tpy6onpogoodsbi
MosiBUNack BO3MOXHOCTb YCTAaHOBKM 31EMEHTOB (OOHKM, LITyLepa) Ha NOBEPXHOCTb
Tpy6bl. Mpn yCTaHOBKE MOXHO 3a4aTb NOSIOXEHME aNeMeHTa Ha Tpybe (cmelleHune,
OTCTYMN, HaKMoH), 4o6aBWTb NogpPEe3Ky No AMaMeTpy, Npu HEOBXOAMMOCTUN USMEHNTD
napameTpbl anemeHTa. Ecnv B Mmogenu anemeHTa yka3aHo OTBEPCTME, KOTOpoe
Heobxoanmo fobaBuTb NpK yCTaHOBKE Ha Tpyby, TO OHO 4obaBnAeTCs aBTOMaTUYECKN.

- [NobGasneHa BO3MOXHOCTb NOCTPOeHMs Tpybonposoaa B cbopke 6e3 cosgaHmsa danna
Ha aucke.

- [losBunacb BO3MOXHOCTb 3a4aHus LuBeTa Tpybonposogam no Tekywemy Crow. 3To
no3sondaeT 6onee HarnsagHO oTobpaxaTb pa3Hble CUCTEMbI B COOPKe C nocrenyroLen
nepegaven UBeTa Crnos B YepTex.

- [losBMnacb BO3MOXHOCTb B KQ4eCTBE aBTO3MIEMEHTOB B CTUNE A00aBNATb KPECTOBUHBI.

2. O6opyodoeaHue: MemannoKkoHCmMpyKyuu
- B koHurypauumn npunoxeHumsa gobaBneHa HacTponka pasmeLleHns BHOBb
CO37aBaeMblIX 3NIEMEHTOB MPUITOXEHNS Ha CMOsX C 3a4aHHbIM LIBETOM.
- B Katanor npunoxeHusa gobaBneHbl COpTaMeHThbI:

- FOCT 13622-91 Npocmnum npeccoBaHHblE NPSIMOYrofbHbIE PABHOMONIOYHOIO
TaBpPOBOro CEYEHUS N3 antOMUHUEBBIX N MarHMeBbIX CMaBoOB.

- [OCT 29296-92 lNpodunu npeccoBaHHbIE NPAMOYrofibHblE HEPABHOMOSIOYHOIO
TaBpPOBOro CeYeHNs 13 antoMMHUEBLIX U MarHNEBLIX CMaBOB.

- [OCT P 56043-2014 MNpodunu npeccoBaHHble Oynbb6006pa3Hble MONOCOBOro
CYMMETPUYHOIO M NOSTIOCOBOr0 HECUMMMETPUYHOIO CeYEeHUI C TpaneuneBngHom
rONIOBKOM M3 antoMUHUEBBIX CMMaBoB.

- [o6aBneHbl KOMaHab!:

— KHuya — co3gaeT aneMeHT KOHCTPYKUMK Kopryca Afis COeQUHEHUs OTAeNbHbIX
Yyacteun Habopa, pacnonararowmxcsa nog yrnom. NMpegycmMoTpeHa BO3MOXHOCTb
NOCTPOEHUSA KHULbI C OTOTHYTbIM hnaHLeM.

- KHuya mopuyeeasi — co3faeT NUCTOBYIO AeTarnb AN NOAKpenneHns cBoboaHbIX
TopuoB pebep KeCcTKoCTu.



— Ha3sHayumb npunyck — Ha3Ha4aeT Npunyck Ha KPOMKM NUCTOBbLIX AeTanen ans
KOMNeHcaummn HeTo4HoCTeln npy cOopke 1 cBapHbIX AedopMauusix.

- Bblepy3umb koHmyp e DXF — co3sgaeTt dpann ¢ KOHTYpOM NIMCTOBOW AeTanu B
dopmate DXF ans nepegaymn Ha nasepHbin cTaHok ¢ YlY.

Mpun NOCTPOEHUN U30NSALMU FPaHN B Ka4eCTBe rpaHunL, Tenepb MOXHO BbIOMpaTb

NMOCKOCTW.

[Mpn NOCTPOEHMN U30NALMU FPaHN N U30MNALUN Tena NosBMIack BO3MOXHOCTb

aBTOMaTMYecku BblIbMpaTb KacaTerbHble rpaHu ¢ HaxaTton knasuwen <Ctrl>.

[o6aBneHa BO3MOXHOCTb 3arpykatb MOLENN METaNMOKOHCTPYKLUMIA, MOCTPOEHHbIX B

Aveva 1 coxpaHeHHbIX B doopmate xml.

Banbi u MmexaHu4eckue nepedayu

3akoH4YeHa peanusaumsa noaaepXkm paboTol NPUNOXEHUs ¢ MoHUTOpamun 4K n nv
noaobHbIM, ¢ MacwTabuposaHueM wpudTos 6onee 100%, 3aBepLueH Nepexoq Ha
mMacLTabmpyemMble NMKTOrpaMmmbl.

PeannsoBaHa BapMaTMBHOCTb KOHUrypaLumi KOHCTPYKLWIA LLECTEPEH, LLKMBOB,
3Be3404YeK U T. 4. (pasHoobpasHble BUAbl NOAHYTPEHUN, BbIGOPOK, BLIHOCOB 3y0uaTbIX
BEHL0B), 4TO 0becneynno BbiCTpoe 1 NPOCToe NOCTPOEHME MHOXECTBA AeTanemn Takoro
TMna .

PeannsoBaH pacyeT 1 NpoeKkTMpoBaHMe KOHUYECKOW NpsiMo3ybon nepeaayn
BHYTPEHHErO 3aLensieHns.

[o6asneH HoBbIN BUA cTyneHn — LinnnHapuyeckas 6006biwika.

B moagyne pacyeta uMnMHapuyeckMx nepefad BHELWHEero 3auenneHnsa peanvsoBaHa
WHTerpauusa ¢ Mmogynem MHorokputepuansHon ontummaaumm I0S0O, yTo obecneunno
BO3MOXHOCTb noabopa napameTpoB nepeaad, obecneynsatonx boree pecypcoemMkyto
N HagexHyto paboTy nepenay B Tex xe rabapuTHbIX napameTpax.

Ona 3ybyaTbix yunuHgpuyeckux nepeday gobaeneH BapnaHT dpackm No BoicoTe 3yba
(NnpumeHsieTcs Ha 3apybexHbIX KOHCTPYKLUMNSAX 3ybyaTbiX Konec).

O6opydoeaHue: KabenbHble KaHanbl

MosiBUNack BO3MOXHOCTb f06aBnNeHns matepuana Ha afeMeHTbl NPAMOro yyacTka
notka un3 cnpaBoyHukoB CtaHgapTHble nagenusa unm NMNOJIMHOM:MDM.

B kauecTBe aBTO9MEMEHTOB B CTUSIE MOXHO J00aBNATb BEpTMKalbHbIE TPOVHUKA U
KPECTOBWHbI.

MosiBunack BO3MOXHOCTb BblOOpa BapmaHTa BKNOYEHMS KabenbHOro kaHana B
ronoBHyto cO6opKy: B BUAE COOPKM unu B BUAE OTAENbHbIX AeTanewn.

MosiBunack BO3MOXHOCTb 3aaHns LiBeTa kabenbHbIM KaHanam no TekyLemy Croto.
3710 no3sonseT 6onee HarnNagHO oToOGpaXaTb pasHble cUcTeEMbl B COOpke C
nocneaywoLen nepegadyen LBeTa crnosi B YEPTEX.

CeapHble coeQuHeHusi

AnroputMm co3aaHusi CBapHbIX LUBOB B TPEXMEPHbIX MOAENSIX NOSIHOCTbO NepepaboTaH ¢
Lenbto obecneyeHnst GbICTPOro Co3aaHUsi MHOXXECTBA CBapHbIX LLUBOB; OCYLLECTBIEH
nepexopn OT NOCTPOEHMST OTAENbHbIX LUBOB K MOCTPOEHNIO CBapHbIX COeaUHEHUI, B
KOTOPbIX XPaHUTCS MHGOPMALMS HE TOMBKO O LIBaXx, MX 0603Ha4YeHUn, HO U O
cBapuBaeMbIX Tenax 1 KOMNoHeHTax. OTo NO3BONSET B NocneayollemM paboTaTb Co
CBapHbIM COeAUHEHNEM Kak C eanHbIM MHPOPMAaLMOHHLIM OGBEKTOM, MPOBOANTL aHanmn3
Ha NpUBaAPEeHHOCTb KOMMOHEHTOB CBAPHOW KOHCTPYKLIUN.

LLiBbI cBApHOro coeanHeHNs NpeacTaBnsaoT cobor MHPOPMALNOHHBIE (T. €. He
uMetroLme peanbHon reomeTpum) oobekTbl. [na cosgaHns MHGHOPMAaLNOHHbBIX CBApPHbIX
LWBOB B cOOpKe nNpeaycMoTpeHbl KomaHabl Tagpoenil woe, Yanoeol wos,
Cmbikoeol woe, HaxnecmoyHsbil woe. B komaHgax peann3oBaHbl pa3fiMyHble
cnocobbl 3agaHns TPAeKTOPUIA U CEYEHUI CBAPHbIX LLUBOB, BO3MOXHOCTM pa3MeLLEeHNs]
N N3MEHEHMSA NOMOXEHMS KaK rpynnbl LWBOB, Tak M OTAENbHOrO LWBa BHYTPW rpynnbl.
llposepka ceapHbIx coeQUHeHUll — HOBas KOMaHaa, NpeaHasHavYeHHas aAns
aHanmsa Mogenv Ha Hann4yme npuBapeHHbIX/HeNpMBapEeHHbIX KOMMNOHEHTOB,
BM3YyanbHOro KOHTPOMSI NPUHAANEXHOCTM CBapHbIX LWBOB. [1peaycMoTpeHbl
cnepytowwme cnocobbl aHanusa:

— nokasaTb HENPUBAPEHHbLIE KOMMOHEHTLI;



— nokasaTb NpuMBapPEHHbIE KOMMOHEHTHI;

— MoKasaTb LUBbl KOMMNOHEHTOB.

lMpeobpa3oeaHue ceapHbix weoe 8 meepdbie mesia — HOBas KOMaHAa,
nossonsLas npeodbpasoBatb MHPOPMALMOHHbIE CBAapHbIE LWIBbLI B TBEpAbIE TeNa,
4yTOObI 3aTEM C HUMKN MOXHO BbINO paboTaTh Kak ¢ Tenamu (genaTb Bbipesbl,
OTBEPCTUS, UBMEHSTb CBOMCTBA OTOBPaXXEHUSA N TEKCTYPY U T.M.). DTO HYXKHO B
cnyyasix, Koraa nocrne cBapku ocyLLecTBrnsieTc MexaHoobpaboTka, a LWBbl NonagatT B
obpaboTky. MpeaycmoTpeHbl criegytoLme cnocobbl Boibopa LWBOB A
npeobpas3oBaHus:

- BCE LUBbI;

— TONbKO Te, KOTOpble NpMHaAnexaT BblopaHHbIM KOMMNOHEHTaM;

— WBbI 00Wwme Ansa BbIGPaHHLIX KOMMNOHEHTOB.

HoBble BO3MOXXHOCTM Npu paboTe ¢ YepTexxamu:

[na pegakTnpoBaHns 0003HAYEHUIN N KOHCTPYKTUBHbIX 3IEMEHTOB CBApPHbIX LLUBOB
[o0aBneHbl BCMiblBalOLLNE KOHTEKCTHbIE NaHenw.

HopaboTaHbl Ananory BBoaa Tekcta ob6o3HaveHun B komaHae O6o3HavyeHue
ceapHO20 wea.

[obGaeneHa komaHaa Ycs108Hoe usobpaxeHue ceapHO20 wea, No3BoNsALLLas
co3gaTb B rpachmyeckom JOKYMEHTE crneayoLlme ycrioBHble 0603Ha4YeHnsi CBapHbIX
weos no NOCT 21.502:

— LLloB BHaxnecTKy, KOHTaKTHbINA, TOYEYHbIN,

- LWoB anekTpo3aknenoyHbli BHAXeCcTKy,

- CeapHasi Touka.

B komaHge KoHcmpykmueHbie 3ieMeHmbl c8apHbIX We08 OTKOPPEKTMPOBaHbI
dopmyrnbl pacyeTa nnoLlaam NonepeyHoro CeYeHnst HannaeBneHHoro maTepvana
CBapHbIX LUBOB.

B HacTpolikax komaHaa O6o3HavyeHue ceapHo20 wea u KoHcmpykmueHbie
as1eMeHmMbI ceapHbIX weoe fobaBneHa BO3MOXHOCTb yCTaHaBNMBaTb COCTaB
CBOWCTB B COOTBETCTBUE CO CBOMCTBAMM, CO34aHHbIMWN B TEKYLLIEM JOKYMEHTE.
VMcnpaBneHbl HageHHbIe OLWnOKu.

MexaHuka: MpyXuHbI

[o6asneHbl HoBble pacyeTbl NpyxmH no OCT 5.9539-80 MNpyXnHbl BUHTOBbIE
uunuuapuydeckue. Hacrtoawmm ctaHaapT pacnpocTpaHsaeTcs Ha NPYXUHbI,
npUMeHsieMble B CyJOBOM MaLLUMHOCTPOEHMMU, Cy40BOM NMPUBOPOCTPOEHMM 1
9NEKTPOTEXHNYECKNX YCTPONCTBAX.

Mpun NnocTpoeHMn YepTexa NpyxunHol 6€3 NpoBeaeHnst pacyeTta, nosiBMnach
BO3MOXHOCTb BblbOpa cTaHAapTa Ha TeXHUYeckne TpeboBaHus.

[oGaeneHa aHrnuinckas nokanmsaums NpUroXeHus.

CepBUCHbI€ UHCTPYMEHTbI
YnyJdweHa n nepepaboTaHa kKomaHAa 3amMeHa mekcma:.

aobasrneHa BO3MOXHOCTb MPOCMOTPa TEKCTOBbIX hparMeHTOB, coaepKaLlx NCKOMbIN
TEKCT, B CBA3W C YeM KOMaHAa nepemMmeHoBaHa B lTouck u 3amMeHa mekcma,
AobaBneHa BO3MOXHOCTb BbIGOpa OAHOrO Ui HECKONbKNX TEKCTOBLIX (hparMeHTOB, B
KOTOpbIX OydeT npom3BefeHa 3aMeHa TEKCTa (paHee 3aMEHSINNCb BCE BXOXOAEHMS),

B UepTexax u pparmeHTax gobasneHa nogceeTtka o6beKTOB B rpacdmyeckon obnactu,
KOTOpble coaepXaT MCKOMbIN TEKCT,

yrnpasneHve npoLeccoM noncka n 3aMmeHbl Tenepb NPOU3BOAMTCSA Ha cneumnanbHOn
naHenu y BepTukanbHOM rpaHuLbl OKHa (a He B guarnore, kak paHee) — 3TO No3sonsieT
0 HOBPEMEHHO paboTaTb C KOMaHAOM M OTKPbITLIMU AOKYMEHTaMMU,

B Habop 0OBLEKTOB, rae AOCTYMHbI MOUCK N 3amMeHa, o0aBeHbl MaKpO3NIEMEHTLI U
cTpouTenbHble 0603HaYeHUs,

B NepeyveHb 0ObEKTOB, KOTOPbIMW MOXHO OrpaHn4MTb 06nacTb noucka, AoOaBneHbl:
CKpPbITblE CITON U BMAbI, MAKPO3NIEMEHTbI, pa3mMepbl, MaLUMHOCTPOUTESbHbIE U
cTpouTenbHble 0003Ha4YeHns, Tabnuupl,

MOXHO BKINIOYUTb y4eT pernctpa B6ykB 1 MOUCK CroBa LeSIMKoMm,



10.

11.

12.

13.

— TeKCTbl, BBOAMBLUMECS AN NOUCKA U 3aMEHbI, COXPAaHSOTCA 0 KOHLA ceaHca paboTbl
B KOMIMAC-3D 1 MoryT ncnons3oBaTtbCsi NOBTOPHO.

KoHneeptep ECAD-KOMIIAC

MonHocTbio nepepaboTaHa TexHoNornst «kobpaTHoro» koHsepTupoBaHus M3 KOMIMAC-3D B

ECAD-cuctembl yepes popmart IDF.

PeanunsoBaHbl ABa cLeHapus:

- co3gaHue B KOMIMAC-3D HoBoW nycTon nnaTtbl U3 3apaHee co3aaHHOro wabnoHa,
AopaboTka KOHTypa nnaTtbl, yCTaHOBKA Ha NnaTy Modenen KnoyYeBbiX KOMMNOHEHTOB,
cosganue IDF-cpannos gna umnopta B8 ECAD-cucteme;

- popabotka B KOMIMAC-3D mogenu cbopku neyaTHOWM nnaTtbl, NONYyYEHHON C NOMOLLbIO
3D-koHBepTepa 3 IDF-gainos, UaMeHeHWe KoOHTYpa nnatbl, U3MEHEHNE MOMOXKEHMUS
KOMMOHEHTOB, YCTAHOBKA HOBLIX KOMMOHEHTOB, OOHOBNEHNE ucxogHbix IDF-dannos
ans umnopta B ECAD-cucteme.

Mopgpo6Hoe onvcaHme npyBeaeHo B CNpaBovHON CUCTEME NPUNOXKEHNS.

O6opynoBaHue. Kabenu n xrytbl

- [lepepaboTaHa BHYTPEHHAS TEXHONOMMSA NOCTPOEHNS Ten NPOBOLHWNKOB M 06LLMX
y4yacTkoB Ha 6ase «MnarMHHOM» TEXHONOrMN. ATO NO3BONSIET YCKOPUTL
mMogenuposaHue B 3—5 pas.

- Tlpwn pabote c kabenamu n xrytamum, paspabotaHHbimu B 19 n 20 Bepcuax KOMIAC-
3D, Heobxoammo B noacbopkax XryToB yaanuTb BCEe KPUMBbLIE-TPACCHI U KpUBbLIE OOLLNX
y4acTKoB (C OQHOBPEMEHHbIM yaaneHuem Ten), U 3aHOBO BbINOMHUTL KOMaHay
Co30amb modernb x2yma/kabessi.

— BaepgeHa onums noucka kpatyanwen anmHbl Tpacebl. 1o yMonyaHuio oHa OTKAYEHa.
PekomeHayeTcs BKtoYaTh OMLMIO TONMBKO B TOM CIlydae, eCnin Tpacca CoeanHEHNs
MOXET NPOXOAUTb MO HECKOMNMbKUM BapuaHTam Lenovek TpaekTopui.

- [opaboTaHa yHKLMSI NOCTPOEHNS Pa3BEePTKM XKryTa Ha NioCKOCTb: Tenepb BCe
OTBETBIIEHNA U3 y3Na «KUCTOYKM» yKnagbiBatoTca B cektop -90...+90 rpagycos.

- Peann3oBaHO NOCTPOEHMNE TEN OMMETKN Ha OTAENbHbIX CEerMEHTax KpMBOW TpaccChl
XryTa unu KpvMBou obLuero yqacTka (paHee Teno onmneTku CTPOoMIoch BOOMNb BCEN
KpVBOW).

- Peann3oBaHO NOCTpOEHWNE TeN ONMeTkn B MOAENN pa3BepPTKU.

- [JopaboTtaHa CnpaBo4Hasa cuctema.

MexaHuka. AHMMmaums
Ha NMaHenb Bocnpou3BeaeHus 0obaBneHbl KOMaHabl NOKaApPOBOro BOCNPOM3BEAEHMS
Bneped n Hasao.

ABTOopaccTaHOBKa No3uuumn

Hob6aeneHa komaHaa O6beduHUMBb 0603HaYeHUs1 NO3uyul, NpegHa3Ha4YeHHas ons
3aMeHbl HECKOTbKMX YKa3aHHbIX 0603Ha4YeHU NO3NLMM OOHUM MHOTOMOSIOYHBIM
0603Ha4yeHnem. Komanaa paboTtaeT Tonbko ¢ 0603HaYEHUSIMU, KOTOPbIE CBSI3aHbl C
ob6bekTamu cneuunduKkauumn.

Bu6nuomeka Mamepuansi u CopmameHmabl
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FOCT 6267-2021(74), TOCT 8581-2021(78), TOCT 8551-2021(74), TOCT 5775-2021(85),
FOCT 5546-2021(86), TOCT 9433-2021(80), TOCT 2712-2021(75), FTOCT 1180-2021(91),
FOCT 1595-2021(90), TOCT 7030-2021(75), FTOCT 13078-2021(81), FOCT 32274-
2021(2013), TOCT 23683-2021(89), FOCT 6617-2021(78), TOCT 6713-2021(91),

FOCT 9412-2021(93).

Bubnuomeka CmaHOlapmHbie u3denusi

B katanor Kpenex noGasneHsol:

- Bbontbl OCT 1 31102-80, OCT 1 31103-80, OCT 1 31104-80, OCT 1 31105-80,
OCT 1 31106-80, OCT 1 31107-80, OCT 1 31108-80, OCT 1 31109-80, OCT 1 31110-
80, OCT 1 31111-80, OCT 1 31112-80, OCT 1 31113-80, OCT 1 31114-80,
OCT 1 31115-80, OCT 1 31116-80, OCT 1 31117-80, OCT 1 31118-80, OCT 1 31125-
80, OCT 1 31126-80, OCT 1 31127-80, OCT 1 31128-80, OCT 1 31133-80,
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OCT 1 31134-80, OCT 1 31135-80, OCT 1 31136-80, OCT 1 31139-80, OCT 1 31140-
80, OCT 1 31141-80, OCT 1 31142-80, OCT 1 31143-80, OCT 1 31144-80,
OCT 1 31145-80, OCT 1 31146-80, OCT 1 31147-80, OCT 1 31240-80, OCT 1 31241-
80;

— BwuHTEI OCT 1 31501-80, OCT 1 31502-80, OCT 1 31503-80, OCT 1 31504-80,
OCT 1 31505-80, OCT 1 31506-80, OCT 1 31507-80, OCT 1 31508-80, OCT 1 31509-
80, OCT 1 31510-80, OCT 1 31511-80, OCT 1 31512-80, OCT 1 31513-80,
OCT 1 31514-80, OCT 1 31515-80, OCT 1 31516-80, OCT 1 31517-80, OCT 1 31518-
80, OCT 1 31519-80, OCT 1 31520-80, OCT 1 31521-80, OCT 1 31522-80,
OCT 1 31523-80, OCT 1 31524-80, OCT 1 31525-80, OCT 1 31526-80, OCT 1 31527-
80, OCT 1 31528-80, OCT 1 31529-80, OCT 1 31530-80, OCT 1 31531-80,
OCT 1 31532-80, OCT 1 31533-80, OCT 1 31534-80, OCT 1 31535-80, OCT 1 31536-
80, OCT 1 31537-80, OCT 1 31538-80, OCT 1 31539-80, OCT 1 31540-80,
OCT 1 31541-80, OCT 1 31542-80, OCT 1 31543-80, OCT 1 31544-80, OCT 1 31545-
80, OCT 1 31546-80, OCT 1 31547-80, OCT 1 31548-80, OCT 1 31549-80,
OCT 1 31550-80, OCT 1 31573-80, OCT 1 31574-80, OCT 1 31575-80;

- lnuneku OCT 1 31801-80, OCT 1 31802-80, OCT 1 31803-80, OCT 1 31808-80,
OCT 1 31809-80, OCT 1 31813-80, OCT 1 31814-80, OCT 1 31815-80.

N3MeHeHuUe KoMrisieKkma nocmaeku

1.

M3 KomnnekTa NnocTaBKmM UCKOYEHbI CReayoLme NpUNoXeHus:
- ObopynosaHue: PasBepTku,

- MeHegxep TUMNOBbIX 3NIEMEHTOB,

- KoneepTtep PdiF-KOMIIAC.

B komnnekT noctaBku BkntoYeH nporpammMHbin nakeT Cepercel ACKOH, npeaHasHavyeHHbIn

Aans:

- obHoBneHuna NMNO ACKOH yepes NHTepHeT;

— aBTOMAaTU4YeCKOro coctasneHus otyeta o cboe B pabote MO ACKOH;

- 3anycka npunoxeHun ACKOH n3 eguHon paboden obnactu;

— nNpeaocTaBfeHns Nosib30BaTENO0 akTyanbHOW BaXXHOW MHGOPMaLMKN OT KOMMaHUn
ACKOH.

dyHKumnoHaneHocTb Cepauca cbopa anarHoctudeckon nHpopmaumm NO ACKOH
MOSIHOCTLIO NepeHeceHa B NporpammHbin naket Cepsucekl ACKOH, noatomy Cepsuc cbopa
ANarHoCTU4EeCKON MHOpMaLMKM Kak CaMOCTOSITENTbHOE NPUIOXKEHNE U3 KOMMSEKTa
MOCTaBKM UCKIIOYEH.

Omnu4us eepcuu 20 om eepcuu 19

O6uwee

1.

[o6aBneHbl HOBblE BO3MOXHOCTM HAaCTPONKM nHTepdperica:

- nepewmeLlleHne Habopa naHenewn B cnucke,

- CKpbITMe Habopa naHenewn,

- paboTa c nonb3oBaTenbCKMMU Habopamn naHenen: gobasneHune, yoaneHue,
BKITOYEHME NONb30BaTENbCKOro Habopa, co3gaHHOro Ansi O4HOMo TMna JOKYMEHTOB, B
Ccnncok HabopoB Ans APYroro Tvna OKYMEHTa,

- pobaBneHne B HAbOpbI yXKe MMELLUXCS, T.€. BXOAALNX B Apyrne Habopsbl, naHenemn
(paHee naHenb gobaenanacb B HAGOP TONBLKO NyTEM CO34aHus),

- nepenMeHoBaHMe Morb30BaTeNbCKUX MHCTPYMEHTalbHbIX NaHenen,

— HacCTpoWnKa KOHTEKCTHbIX NaHenen.

- BbIGOp rpynn HacTpoek npu 3arpyske n copoce (Npy COXpaHEHUN HACTPOEK BbIGOP
HEBO3MOXEH):

— WHCTPYMEHTanbHble NaHenn n naHenu ynpasneHus,
— KOHTEKCTHble NaHenwu,
— KnaBuaTypHble KOMBUHaLMW.
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B onanore HacTponku knasmaTtypbl TeNepb 0TOOpPaXKaKTCA CUCTEMHbIE KOMaHAbI,
Hanpumep, komaHaa Co3damb o6wekm (<Ctrl> + <Enter>). KombuHaumm knasmLu,
Ha3Ha4YeHHble 3TUM KOMaHAaM, HEBO3MOXHO M3MEHUTb UMW NepeHas3HaunTb OPYrum
kKomaHgam. CucmemMHblie KoMaHObl OTMeYeHbl creunanbHbiM 3HadkoM. [lobasneH
dunbTp CUcTEMHbIE KOMaHAbl AN 0TObpaXKeHUs B Ananore ToNbKO CUCTEMHbIX KOMaHL,.

PeanunsoBaH Gonee TOYHbIV BapMaHT pacyeTa pa3MepoB CUMBOSIOB WpudTa B TekcTe. MNpu
€ro 1crnonb3oBaHMM pa3mep CUMBOJSIOB HE 3aBUCUT OT MacLuTabmupoBaHus, 3a4aHHOro npu
HacTporke Windows, 1 ncnonb3oBaHus ClearType (BnvsHWe gaHHbIX NapameTpoB Ha
TekcTbl B KOMIMAC-gokymeHTax Hanbonee 3ametHo B Windows 10 u Bbipakaetcsa B TOM,
YTO (pakTMyeckasa BbICOTA CUMBOSIOB HE COOTBETCTBYET 3a4aHHON).

YnyJleH npouecc rpynnoBoro OTKPbITUA JOKYMEHTOB (Kak B criydae BblGopa HECKOMbKUX
¢annos B guanore OTKPbITUS, TaK U B crydae, koraa npeablaywmnn ceaHc paboTtbl 6bin
3aBEpPLLEH MPY HaNM4mMm HECKOSIbKUX OTKPbITbIX JOKYMEHTOB):

- [pynnoBoe OTKpbITUE yCKkOpeHO. Hanbonbwmnn addekT 3ameTeH Npu OTKPLITUKN TPYNMbI
OOKYMEHTOB HEBOMbLUOW 1 CpeaHEN COXHOCTMW.

- Bo Bpems rpynnoBoro oTKpbITUSE AOKYMEHTOB Ha 3KpaHe oTobpaXkaeTcs OKHO
nHamkaTopa npouecca. OHO CoOAEepPKUT UMST OTKPbIBAEMOIO B AAHHbLIA MOMEHT
OOKyMeHTa 1 ccbiniky [NpepBaTth AN NpekpalweHus 3arpy3km BCeX OCTaBLUNXCH
OOKYMEHTOB rpynnbl.

YCKOpPEHO NepekroyeHne mexay Bknagkamum gokymeHTtos B okHe KOMIMAC-3D Home.
HaunbonbLimn addekT 3ameTeH Npu NepeknioYeHn Ha BKNagky, rae B [lepese AOKyMeHTa
pa3BEpPHYTbl KBETBUY.

Mo npocbbam nonb3oBaTenen yBennyeHa W1prHa nosiockl NPoKpyTKK Ha MaHensax
ynpasneHus (JdepeBo ookymeHTa, [NaHenb napameTpoB 1 Ap.), a Takke B HEKOTOPbIX
ananorax n OKHax.

TpexmepHoe ModenuposaHue

1.

MosBunnacb HoBasd KOMaH4a NOCTPOEHUS1 NOBEPXHOCTEN — [To@epXHOCMb KOHUYECKO20

ceyeHusi. OHa co3gaeT NOBEPXHOCTb, KOTopasa obpasyeTcs nyTem nepemeLLeHns KpuBom

KOHMYECKOro CeYeHus No AByM HanpasnsoWwmMM C BO3MOXHOCTbIH U3BMEHEHNSI NapaMeTpoB
3TOro CeuveHus.

MosiBUNMCh HOBbIE KOMaHAbI TIMCTOBOrO MOAENNPOBAHWS:

- [lpeobpazoeamsb 8 silucmMogoe meJsio — Co3gaeT NIMCTOBOE TENO Ha OCHOBE
MMeloLenca TBepaoTeNbHON UM NOBEPXHOCTHOM MOAESN.
lMnockme y4acTku Nony4eHHOro SIMCTOBOro Tena COOTBETCTBYIOT NIIOCKMM FpaHaM
NCXOL4HON MOAenu, a crmbbl — pebpam unu cKpyrneHnsMm mMexagy nioCKMMmn rpaHsamm.
Hennockune rpaHn UCXo4HON MOAENW UrHOPUPYHOTCS. [JOCTyneH aBTOMaTnuyeCcKMi Nonck
CKPYINEeHU, onpeaensioLmx nomnoxeHme crnbos B IMCTOBOM Tene.

[Mony4yeHHOE NUCTOBOE TENO COXPaHSAET acCoLMATUBHYIO CBSA3b C MCXOAHOW MOAENbIO.

- Omé6opmoeka — CTPOUT B NINCTOBOM Tene crnb, pacrnonoXeHHbI BAOSb MIOCKOro
pebpa npon3BonbHOM POPMbI NN LIENOYKM Takmx pebep, CoeaMHALWMXCA MO
KacaTesibHOW.

- LWmamnoeka mesioMm — cO34aeT B IMCTOBOM Tene LWTamnoBKy no hopme apyroro, 3a-
paHee co3fgaHHoro B Mogenu tena. Npu BbINOMHEHUN onepauun Nonb3oBaTeNlb MOXeT
yKasaTb, ABNSETCS N1 9TO Teno nyaHCOHOM Unn maTpuuen, 1 (onumMoHansHo) Bbibpatb
rpaHu Anst BbIpyOkn — Ha MX MecTe B LUTaMnoBke OyayT oTBepCTUS.

Mcnonb3oBaHHOE B onepaummn Teno MoxeT ObiTb CKpbITO Unn octaerneHo. Co3gaHHas
LUTAaMNOBKa COXpPaHAET C HAM acCOLMATUBHYIO CBA3b.

MosiBunacek HoBasi KOMaHAa AnarHoctTukn — Cemka epaghukoe Kpueu3Hbl. OHa paboTaeT

C NOBEPXHOCTLIO U MO3BONSAET OLEHUTb ee KpMBMU3HY. Pe3ynbTaT paboThl KOMaHabl —

rpadoukn KPUBM3HbI NS NUHUIA NepecevYeHnss MOBEPXHOCTU C NIIOCKOCTSMM,

pacnonoXXeHHbIMM:

— nubGo napannenbHO yKkaszaHHOWM nosb3oBaTenemMm 6a3oBON MIOCKOCTH,

- nmbo pagmanbHO BOKPYr TOYKM, YyKa3aHHOW NONb3oBaTeneM Ha uccnegyemMmon nosep-
XHOCTM (BCE MMOCKOCTM NPOXOAAT Yepe3 HopMarb K MOBEPXHOCTM B YKa3aHHOWM TOYKE).
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10.

11.

12.

13.

[lo6aeneHa komaHaa Pasmep dyau. OHa No3BonsieT NPOCTaBUTb pa3Mep ANWHbI Oyru K
pebpam, nmeroLm hbopMy Ayrn OKPY>KHOCTU, a TakkKe K NPOCTPAHCTBEHHbIM Ayram.

MosiBunace KomaHaa Pa3pe3amsb, NO3BOMSIOLWLAA pacceyb TENO UMM KOMMNOHEHT Ha
HECKOINbKO YacTen, Kaxaasa U3 KOTOpbIX CTAHOBUTCS CaMOCTOSITENbHbIM TESOM.

Cekywnmmy obbekTamm MoryT GbiTb MAOCKOCTU, MOBEPXHOCTU, NONy4YaeMble
BblAABNUBaAHNEM 3CKM3a, U Apyrne 06bekTbl. Bo Bpemsi BbINOMHEHNSI KOMaHObl MOXHO
yKasaTtb, Kakme n3 obpa3oBaBLUMXCA TeN AOMKHbI OCTaTbCs B MOAENMW.

PesynbTaT npymeHeHnsa koMaHabl Pa3pe3amb K KOMNOHEHTY COOPKM — nosiBNeHne B
cbopke HoBbIX Ten. KOMNOHEHT nNpy 3TOM nepecTtaeT oTobpaxaTbcs U yuntbiBaTecs B MLX
cbopku.

MosiBunack HoBas komaHaa peaakTuposaHus — lMepemecmums 2paHu. OHa 3aMeHseT
yKasaHHble rpaHy 9KBUAMCTAHTHLIMU Ha 3a4aHHOM PaCCTOSIHUM U B 3aaHHOM
HanpasreHun, MoanduLmpys coceaHve rpaHu TakuMm obpasoM, YTobbl TeNo/NOBEPXHOCTb
oCTaBarnoch LenbiM.

B komaHae YO0anumsb e2paHu Tenepb MOXHO BKITHOUYUTb COXPaAHEHME LIeNoCTHOCTU. B
pesynbTaTe rpaHu, cocegHue ¢ yaanseMmbiMu, MoANMULMPYIOTCA TakuM 06pa3om, YTOoObI
Terno/noBepxXHOCTb OCTaBarioch LenbiM. JTO NO3BONAET yaanaTe U3 MOgenu Takve
3ANeMeHThbI, Kak 0TBepCTus, dacku, CKpYrneHnsa u T.Mn. B cnyyae oTCyTCTBUS NCTOPUN
NOCTPOEHUs (HanpuMep, ecnu getarnb — UMNOPTUPOBAHHAS).

B komaHabl CMeweHHas ninockocmb v [Tnockocmb nod ya2nom fobasneHa
BO3MOXXHOCTb YKa3aHWUsi KorimdecTBa nnockocten. bnarogaps aTomy 3a ogvH BbI30B
KOMaHAbl MOXXHO MOCTPOUTb HE OfHY, @ HECKOSNbKO MIIOCKOCTEN, PACNONOXEHHbIX C
3a4aHHbIM NIMHENHBIM UMW YINOBbLIM LUAroM.

B komaHae JluHelHbIlU pa3Mmep YyCOBEPLLIEHCTBOBAH BbIGOp 0OBHEKTOB: NpU yKkasaHUK
OKPY>KHOCTW (Hanpumep, Kpyrnoro pebpa) BblOpaHHOM CYMTAETCs TOYKa LieHTpa 3ToN
OKPY>KHOCTW, NPW YKa3aHUN pa3oMKHYTOW KPUBOW — €€ CPeaHsisl TOYKa, Npu yKasaHum
LUMNNHAPUYECKON/KOHNYECKON NOBEPXHOCTN — OCb 3TON NOBEepXHOCTU. Bnarogaps atomy
NpoCTaHOBKa pa3mMepoB ynpocTunach.

Mpwn paboTte co BcnomMoratenbHbIMU MAOCKOCTAMM M NMITOCKOCTAMM abCONOTHON CUCTEMBI

KOOpAMHAaT CTanu OOCTYMHbI Creayowme BO3MOXHOCTH:

- ABTOMaTMyeckasi MOAroHKa pasamepa NpsiMOYrosibHMKa, CMMBOJSTM3NPYIOLLIErO NITOCKOCTb,
noa rabaput mogenu. MNoka noaroHka BKIKOYEHA, PYYHOE M3MEHEHME MPSMOYrofibHMKa
MITOCKOCTU HEBO3MOXHO.

- OtoGpaxeHune B rpadmnyeckon obnactv Hagnucu, cogepallen HanmeHoBaHNe
nnockocTtun. lNMocne nepenmeHoBaHNA obbekTa MeEHSIETCH U TEKCT Haanucu. LLlenyok
MbILLbIO NO HAAMUCK BblAENSAET NIOCKOCTb.
3ameyarnue. OTobpaXkeHne HagnMcn ¢ HaMMeHOBaAHUEM BO3MOXHO Takke ans
cnegywmx o6bEKTOB:

— BCMomoraTernbHas ocCb,

— IoKanbHas cucTema KoopauHar,

— KOHTPOINbHasa 1 NPUCOeaMHUTENBHANA TOYKN.
Mo ymonyaHuto NOAroHKa pasmMepa nnockocTy 1 oTobpaxeHne Hagnucen o6beKToB
OTKIMIOYEHbI.

[opaboTaHa onepauns BbiAaBNMBaHUS: TENEPb B KAYECTBE CEYEHMS MOXKHO
OOHOBPEMEHHO MCMONb30BaTh HECKOSLKO Pa3HbiX OOBEKTOB: rpaHel, KpMBbIX, 3CKM30B (B
TOM YMCIe OTAENbHbIX OONacTen SCKn3oB).

Ecnu kpuBble B 3ckn3e nepecekaroTcsi, TO NosyvaroLmecst y4acTkm MOXHO MCMONb30BaTh
Kak camoCTosiTENbHblIE 0OBbEKTbI B Onepaumsix, KoTopble fonyckatoT paboTy ¢ COCTaBHbIMU
KpBbIMU. Hanprmep, y4acTku NepeceKkatoLLmMXCsl KpUBbIX 3CKM3a MOXKHO MO OTAENbHOCTH
BbIOMpPaTh NS BKIHOYEHMS B TPEXMEPHbIA KOHTYP, rPaHuLy 3annaTku, TpaeKTopuio Ans
anemeHTa No TPaeKkTopuK, KPUBYIO ASi MaccvBa BAOMb KPUMBOW U Ap.

ToukM NepeceyeHst KpMBbIX 3CKM3a MOXKHO UCMOSIb30BaTh Kak OObIYHbIE BEPLUMHDI:
Hanpumep, NpUBsI3Ka kK ToYKaM nepeceyeHnst KOHTYPOB B 3CKU3e JOCTYMNHA Npu NOCTPOEHUN
TPexXMepHOW NMOMaHoOM, NNOCKOCTH NO TPEM ToYKaM 1 Ap.
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14.

15.

16.

17.

18.

- PaHee KpuBYyl 3CKM3a MOXHO ObINO BbIGPAaTh TOMLKO LIENTUKOM, NPUBSI3Ka K TOYKaM
nepeceveHns KpUBbIX 3CKN3a Oblna HEBO3MOXHA.

- Tpwv NoCcTpoeHnn KOHTYpa BO3MOXHOCTb BblGMpaTh cnocob npoxoaa HEBETBSALLMXCS
y3I10B: aBTOMaTM4YeCKM UNn BpyyHyto. COOTBETCTBYIOLLMIA NEpeKntovaTeb HaX04NTCs
Ha MaHenu napameTpoB.

HopaboTaHa komaHaa lMoeepxHOCMb MO cemu KpuebiXx:

- TlosBunacb BO3MOXHOCTb MCMOMb30BaHNA MHOFOCErNMEHTHbIX KPMBbIX (paHee
A0MycKanucb NyWb O4HOCErMeHTbIE KpuBble). MHOrocermeHTHas KpuBasi MOXET ObITb
npegcraBneHa TPEXMEPHbIM KOHTYPOM WU KOHTYPOM B 3CKU3E.
lMocKonbKy KOHTYP/3CKM3 y4acTBYET B onepawumm Lennukom, ganbHenwee gobasneHuve B
Hero o6GbEKTOB MK yaaneHne o6bekToB BNNAET Ha hOopMy NOBEPXHOCTMU.

- [losiBunacb BO3MOXHOCTb SIBHOMO yKa3aHUSA TOYEK KPUBLIX, KOTOPbIE OOMKHbI ObITb
COeVHeHbI ApYr ¢ APYroM B pe3yrnbTaTe NOCTPOeHUs. 3TN TOUKM 0BpasytoT Tak
Ha3blBaeMble LIeNoYKN coeanHeHust. Llenoykn MoxHO co3aaTth ansa obomnx HanpaeneHumn
U n V vnmn Tonbko Ansg 04HOro.

- [Jo6GaeneHa onuua Ommumu3sayus ¢hopMbi, KOTOPAsi BKIHOYAET NPUMEHEHne
anropuTMa, ycTpaHsoLwero Henpeackasyemble BCNECKM Ha HeYacTo 3agaHHOW, HO
[OCTaTO4YHO UCKPUBMNEHHOWN CETKE KPUBbIX.

- [o6GaeneH nepekniovaTesnb HanpaBeHUs COMPSKEHMS CO34aBaEMON NOBEPXHOCTU C
OpYron noBepxHoCTbHO. [epekntodartens AOCTYNEH, €Cnu ycnosue conpsikeHns — o
kacamesnbHoU vnv lNepneHOUKYIsIPHO M eCny He 3aaHbl KpMBble HanpasneHus V.

— CHSTO orpaHu4eHne Ha pacnosioxXeHe KpUBOW HanpasneHust V ans crny4vasi, korga oHa
TONbLKO OfHa: TeMnepb 3Ta KpMBass MOXET NPOXOAUTL Yepes MNodble TOYKN KPUBLIX
HanpasneHnsa U (paHee — TOMNbKO Yepes KOHLIEBLIE).

B maccuBe onepauun ynydiieHa obpaboTtka onepauuin Omeepcmue n Omeepcmue 8
JluCmMoeoM mejie; OTBEPCTME C NoAYNHEHHbIMUN 0bbekTaMn Pe3bba n/nnn Ock
BblOMpaeTcsa Npy NOCTPOEHNN MACCUBa Kak eguHbIn 06bekT. Takum obpasom, Bce
aK3emnnsapbl maccma 6yayT 6e3yCcroBHO MMETh T€ Xe NOAYMHEHHbIE OOBEKTLI, YTO U
NcxogHbI anemeHT. PaHee gns konvpoBaHusa pe3bbbl ee Heo6x0AMMO ObINo yKasbiBaTb
Kak OTAEmNbHbIN UCXOOHbIN OOBEKT MaccmMBa; KOMMPOBAHNE OCEBOW NTIMHUK OTBEPCTUS BbINIO
HEBO3MOXHO.

HopaboTaH (pyHKLMOHaN MacCcuBOB:

— MosiBUracb BO3MOXHOCTb KONMPOBAHNA MAacCUBOB TEM N MOBEPXHOCTEN (paHee 3To
ObINO AOCTYMHO TOMBKO 4151 MAacCMBOB KOMMOHEHTOB, OnepaLmmn, TOYeK 1 KpUBbIX),

- 3K3eMnnspbl MaccuBa MOryT KONMPOBaTbCS NO OTAENbHOCTH, T.€. UCMONb30BaTbCH B
KayecTBe MCXOAHbIX OO BLEKTOB NpW NOCTPOEHUN APYrMX MacCUBOB,

— B MaccuBe Mo ToYkaM B KayecTBe Habopa To4YEeK MOXHO UCNOSb30BaTh MMEIOLLNACA B
MOOEeNnn MaccmB ToYek, ykasaB ero B [lepeBe (paHee TOYKM MaccmBa HY>XHO 6bino
yKasbiBaTb B rpadonyeckon obractm — rno OTAENbHOCTU U PaMKOM),

- uM3MeHeHune 06o3Ha4veHus y Nboro ak3emnnspa Maccmea Ten pacnpocTpaHaeTcsa Ha
BCE OCTaslbHble 3K3EMMNSPbI, BKNOYAA UCXOL4HbIN OOBEKT; UIBMEHEHNE HAMMEHOBAHWS
OOCTYMNHO TOMbKO ANsi UICXOAHOro 06bEeKTa, 3TO U3MEHEHME TOXe NepefaeTcs BO Bce
3K3eMMnNspbl MaccmBea,

- MosiIBUNacb BO3MOXHOCTb KONMUPOBAHNS OCEBbIX JIMHUNA.

PacLumpeHbl BO3MOXHOCTM COMPSHKEHUS KOMMOHEHTOB-3K3EeMMAPOB MacCUBOB:

—  COMPSPKEHUS MOXHO HakmnaablBaTb Ha 3K3EMMNNSPbl MaccuBa Mo KOHLEHTPUYECKOW
ceTke,

- Ha 3K3eMnnsipbl MaccvBa Mo napannenorpammMHON CETKE COMPSKEHNUST MOXHO
HaknagblBaTb HE3aBMCUMO OT YPOBHS BIIOXXEHHOCTM (paHee — TONbKO Ha 3K3eMNnsipbl
NepBOro YpOBHS, T.€. TaKMe, KOTOPbIE HE ABMSATCS 3K3eMNsipaMu ApYroro Maccuea).

B komaHpe Pa3bueHue nogepxHocmu nosiBunach BO3MOXHOCTb UCMOMb30BaTh TEO Unu
NOBEPXHOCTb B KayecTBe pa3bmeaemMoro obbekTa (paHee npu ykasaHum Tena/noBepxHOCTU
dopmMmpoBarnca puUKCMpoBaHHLIN HA0OP rpaHen, KOTOPbIA HE MEHSANCS Npu
nepecTpoeHunn).
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19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

HopaboTaHa komaHaa lpoeepka kosnusul: fobasneHsl onumm, ynpasngioLwimne
00paboTko 00bEKTOB, OTOOpaKeHNe KOTOPbIX BbIKITHOYEHO B AaHHbLIA MOMEHT, U
06BEKTOB, COCTABMAOLLMX KOMMIOHOBOYHYIO FrEOMETPUIO.

HopaboTaH ananor Mapamempsbl 3epkasibHO20 OMpaKeHuUsi KOMMOHEHMOS8:

- [nsa rpynnbl 0OAMHAKOBbLIX KOMMOHEHTOB MOXHO OLHOBPEMEHHO N3MEHUTL NapameTp
Cnocob ecmaeku, Peaynbmam, [lonoxeHue komMnoHeHma wnn Budumocmsb
¢ghaHmoma nytem BbiGOpa HY>KHOrO 3Ha4YEeHMA NapaMeTpa B CTPOKE 3arofioBka rpynneol.
PaHee cTpoka 3aronoBka rpynnbl 6bi1a NycTon, a napameTpbl KOMNOHEHTOB
3agaBanncb TONbKO MHOUBMAYANBHO.

- 3HauveHusi napameTpoB Crnocob ecmaeku n Pesynbsmam otoGpaxatoTcsa B popmarte
«MUKTOrpaMmMa + TeKCT». PaHee 3HauyeHns nokasbiBanuchb TONbKO B BUAE NUKTOrpamm.

B pexume ceyeHus modenu otobpaxarTcs IMHWK, MO KOTOPbLIM CEKYyLLasi NNOCKOCTb
nepecekaeTcs C rpaHamu moaenu. bnarogaps aTomy crano yao6Hee BM3yarbHO
KOHTPONMPOBaTb B3aUMHbIE NepeceyeHust Ten 1 3a3opbl MeXay HUMM.

MosiBunacb BO3MOXXHOCTb BCTAaBKN KOMMOHEHTOB B COOPKY NyTEM «MEPETACKMBAHUNAY
danna mbiwbio n3 MNposoaHuka B okHo KOMIMAC-3D Home, Ha Bknagky cb6opku. [JaHHbIN
cnocob MOXXHO NPUMEHSTb ANA BCTaBky B cOopky kak mogenen KOMIMAC-3D Home, Tak un
Moaenen n3 obMeHHbIX OpMaToB.

MosiBMNacb BO3MOXHOCTL BBOAA I'IpOI/l3BOJ'IbHOI7I mMaccbl ons Ten. PaHee macca Tena
BblYMCSINAacb HA OCHOBE ero o6bema 1 NNOTHOCTU MaTtepunana.

YCKOpPEHO NOCTPOEHME MaccmBa onepaumnii B Mogenu. 9ddekt Hambonee 3ameTeH Ha
MaccmBax ¢ 60MbLUIMM KONMYECTBOM 3K3EMMNIIAPOB, a TakKe Ha reoOMeTPUYECKNX MacCcuBax.

B 6onbwmnx cbopkax yckopeHo BbINOMHEHNE onepaunn Omeepcmue ¢ aBTOMaTUYECKUM
onpegeneHvem obnacTv NpUMeEHeHus.

[ns KOMNOHEHTOB COOPKM 2-Tr0 M NOCNeayLMX YPOBHEN CTano AOCTYMHO U3MEHEHNE

BuanmocTn 6e3 nepedaym B doann noacbopkn, cogepkallen JaHHbI KOMMOHEHT, a Takke

BO3BpAaT KOMMOHEHTA B UCXOAHOE COCTOsIHME (YCTAHOBIIEHHOE ANd Hero B panne

noacbopkm). Takum obpasom, Tenepb B [lepeBe NOCTPOEHUSA ANA KOMNOHEHTa MOTyT

oTobpaxaTtbcs crieayoLme 3Ha4kn, KOTopble NoKa3biBaloT BUAUMMOCTb:

- Hacnedyemcs - eudumsbil nnn Hacnedyemcs - CKpbiMbIl — €CN BUAMMOCTb
KOMMOHEHTa Takasl Xe, Kak B (harine cogepxawien ero nogcbopku;

-  Budumbil vnn CKpbIMbIl — €CnN BUOMMOCTb KOMMOHEHTa B TekyLen cbopke
N3MeHeHa No cpaBHEHWUIO C dhannioM NoACcOOPKM.

Bnarogaps aToMy B pa3HbiX BCTaBKax OAHOM M TOW e NoACOOopKN MOXHO

BKITHOYUTL/OTKITOYNTL NOKa3 pasHbIX KOMMOHEHTOB (paHee Takne BCTaBKU BbIrnsgenm

OAMHAKOBO).

PeanusoBaH pexvmm nsonsumm BbibpaHHbIX KOMNOHEHTOB cbopku. B aTom pexnmve
OTOOpaxatoTCsa TONBbKO YKasaHHbIe NoNb3oBaTeieM KOMMNOHEHTbI, Tena UM NnoBepxXHOCTH,
a Bce ocTarnbHble 06beKTbl ckpbiBatoTcs. [locne BbiIxoga 13 pexuma 13onsumm BuauMocTb
06bEKTOB BOCCTaHaBNMBAaETCS.

yJ'Iy‘-ILIJeHO 0To6pa>KeH|/|e TEKCTOB B MOAeENAX.

YBenuyeHa npounssogntenbHocTb pabotel KOMIMAC-3D Home (achdhekT Hanbonee
3ameTeH npu paboTte ¢ 6onbLMMN cbopkamm):

- YCKOpEeHO cpabaTbiBaHME NOACBETKN OOBHEKTOB MO KypCOPOM,

— YCTpaHeHbl 3aMearneHns Npu Hayane BpalleHus/nepeMeLLeHnsa Mogenu.

Fpaghuyeckue OoKymeHmMbI

1.

2.

MosiBunace komanaa Jyzoeas oceeast siuHus. Pe3ynbTtaT paboTbl KOMaHabl —
LUTPUXNYHKTMPHAsA ayra 3afaHHOro paguyca, BbiCTynaroLas 3a yka3aHHble KOHLEBbIE
TOYKM.

HopaboTaHa komaHga Aemoocesast:
- [pwn ykasaHum OBYX KOHLEHTPUYECKNX OKPY>KHOCTEN/Oyr CTPOUTCH NpoxoasLlas Ha
paBHbIX PACCTOSIHUAX OT HUX OCeBas OKPY)XHOCTbL/ayra.
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- (ansa accoumaTMBHbIX YepTexen) Npun yKkazaHUn TOYKM BHYTPU NPOEKLUN FpaHu,
umetoLern opmMy NOBEPXHOCTU BpaLLeHUd, co3faeTcs oceBas NUHNA 3TON
NMOBEPXHOCTM.
3ameyarue 1. [ina paboTbl pyHKLMOHaNa TpebyoTcs 3arpy>KeHHbIe U3 MOAeNu
OaHHbIe.
3ameyaHue 2. B yepTexax, co3fgaHHbIx B npeaplaywmx sepcmax KOMIMAC-3D Home,
[aHHas BO3MOXHOCTb JOCTYMHA NOCre NepecTpoeHmst.

AccoumaTvBHBIA pa3mep Ayrn OKPYXHOCTM MOXEeT ObITb ynpaBnstowmm. Takum o6pasom,
Tenepb MOXHO YNpaBnaTb ANVHOW Ayri, 3aaaBas pasmepy HeoOXoAMMOe 3HadeHue.

CeTka LUEHTPOB A4NA rpynnbl OKPY>XHOCTEN B acCCOLMATMBHOM BUAE TeNepb aBTOMAaTUYECKM
co3gaeTcsa U B TOM crnydae, ecnv gaHHas rpynna OKpyXHoCTen npeacrasnseT cobon
NPOEKLMI0 MacCcuBa, KOTOPbIN SBNAETCA 9K3EMMASPOM OPYroro Maccmaa (paHee ceTka
cosfaBanach TOMbKO ANg Konupyemoro o6bekta, HO He ANg ero Konun).

3ameyaHue. B yepTtexax, cosgaHHbix B npegblaywmx sepcusax KOMIMAC-3D Home,
AaHHas BO3MOXXHOCTb JOCTYrMHa nocne nepectpoeHus.

B ananore CuHxpoHu3ayusi 0aHHbIX OCHOBHOLU Hadnucu u Modesu NnosiBunach
BO3MOXHOCTb BBOJA HYINEBOro KOMIMYECTBa 3HAKOB MOCIEe 3ansATON B 3HAYEHMN MaCCh.

M3meHeHa paboTa c aBTOMaTMYECKN CO34aBaeMbIMU B aCCOLMATUBHbBIX BUAAX OCEBbLIMU

NMHMAMMK, 0603HAYEHNSIMU LIEHTPOB M CETKAMW LIEHTPOB:

- Y100bI yOpaThb M3 YepTexa OCEBYHO JIMHUIO, €€ HYXKHO yaanuTb. KoManaa ckpbITus
BonblUe He NPUMEHSETCH K OCEBbIM NTNHUSIM.

- BknrodyeHne/oTKNYeHne onumun ynpaeneHns 0CeBbIMU IMHUAMKU, 0603HAYEHMAMM
LEeHTpa 1 ceTkamun LEHTPOB B NapameTpax yXKe co34aHHOro Buaa Tenepb NPUBOAMUT K
pobaBneHuo/yaaneHno COOTBETCTBYOLLNX OOBHEKTOB — KPOME TEX, KOTOpPbIE ObIK
yAaneHbl/NOCTPOEHbI BPYYHYHO.

B ananore Bbibopa cnos Ansa nepeHoca BblAeNeHHbIX 06bEKTOB CTano A4OCTYNHO
M3MeHeHne BCeX NapaMeTpoB CroeB TekyLlero Buaa (paHee 6b110 4OCTYNHO TONbKO
nepeMmMeHoBaHue).

YCcKOpeHO BbINOMHEHUE cneayowmux onepaumn:

- ouucTka obnactu,

- paspyLUeHne MakpO3NieMEHTOB,

- Bblbop 06BbEKTOB B [lepeBe accoumaTMBHOINO YepTexa,

- nepepucoBKa YepTexa Ha aKpaHe (B HEKOTOPbIX Cny4vasix).

Paboma co ceolicmeamMu u omyemamu

Mpun paboTe ¢ mogenbo AOCTyNHa HOBasi NaHenb ynpasneHms — Cocmae u3denus,
npegHasHavyeHHas ans paboTbl CO CBOMCTBAMM U3AENNSA N €0 COCTaBHbIX YacTeun.
CocTaBHbIMU YacTAMM ABMASIOTCA KOMMNOHEHTbI NEPBOro YpoBHS U Terna. C noMoLLbio
NMaHenu cocTaBa n3genus nornb3oBaTenb MOXET:

- T[lpocmaTpmBaTb TEKyLUMEe 3Ha4YEeHMS CBOWCTB U3OENNSA U ero COCTaBHbIX YacTen.

— PepaktupoBaTb 3Ha4YeHMsi CBONCTB, B TOM YUCIe NPUBOANTL CBOMCTBA COCTaBHbIX
yacTeln B COOTBETCTBME C UCTOYHNKOM. CBOMCTBA OAMHAKOBbLIX COCTaBHbIX YacTen
MOXXHO M3MEHSATb OQHOBPEMEHHO.

- YnpaensaTb BXOXOEHMEM COCTAaBHOWM YacTu B crneumduKauuio TEKYLLEro CTUMs Unn B
cocTaB mnsgenus (T.e. B cneundumkaumm Bcex CTunen).

- [obaBnATb B n3genve CocTaBHble YacTu, He NpeacTaBneHHble BU3YyarbHO, T.€.
co3faBaTth Takme COCTaBHble YacTK, KOTOPbIE SIBMSAKOTCS NNLLb HAbopamMu CBOUCTB U He
CBSA3aHHbIE HM C KakKUMU TernamMmmn Unmn KOMMOHEHTaMU.

— Ypanatb cocTaBHble YacTu. [pyn aToOM yaaneHne coCTaBHOM 4YacTu, COOTBETCTBYOLLEN
Teny/kOMNOHEHTY, O3Ha4aeT yaaneHne JaHHOro o6bekTa n3 Mmogenu.

[MaHenb cocTaBa u3genvsi UMeeT ABa BapMaHTa OTOOpaXKeHUs: KOMMAaKTHbIN,

nokasblBatoLLmi Tonbko ceonctea ObosHaveHue n HaumeHogaHue, N pa3BepHYTbIN,

nokasblBatoLLWIA BCE CBOMCTBA, UCMOSb30BaHNE KOTOPbLIX BKMHOYEHO B MOAENMN.
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Paboma co cneyugukayueu

1.

B nogunHeHHOM pexunme paboTbl ¢ 06beKkTamm cneumdurkauum ctana gocTynHa komaHaa
Paccmaeumsb no3uyuu. OHa npucBanBaeT oObekTam nocnegoBartenbHbie HOMepa,
HaumMHas ¢ 1, C y4eTOM pe3epBHbIX CTPOK B KaXXOoM pasgene (paHee 06bekTbl nonyyanu
Homepa B nopsake AobaBneHus n 3T HoMepa He N3MEHSANUCH A0 CO3aaHus
cneundmkaLmm no AOKYMEHTY).

Mocne Toro, Kak No AOKyMeHTY OyaeT co3daHa cneumdukauus, pacyieT HOMePOB NO3NLNIA
NPON3BOANTCA Y>Ke B HEW M NONyYMBLUMECH HOMEpPa NepenalTcda B AOKYMEHT. [NoaTomy
nocrie cosgaHunda no AoKyMeHTy cneuudukauum komaHga Paccmaeums no3uyuu
nepectaeT 6bITb JOCTYNHOW.

B KOHTEKCTHOE MEHI0 s4elikn o0bekTa cneumdurkauumn godasneHa komanHga Omkpbime
ucmo4Huk ceoticmea. OHa OTKpbIBAeT JOKYMEHT, B KOTOPOM ObIfo 3agaHo
oTobpaxkaemoe B f4elke 3Ha4YeHMe CBOWCTBA. Hanpumep, ecnu Bbi3aBaTb 3Ty KOMaHAy Ans
a4yenkn @opmam, TO OTKPOETCS NMOAKITIOUYEHHbIN K 0OBEKTY cneundukaumm YepTex, a ecnm
ana ayenkn HaumeHosaHue, TO — MOAEb.

OnTMMMN3npoBaHoO co3daHne oOBHLEKTOB B rPyNnoBov cneuudunkaumm no BapmaHTy A.
Tenepb pasmeLlyeHne HOBOro 06beKTa 3aBMCUT OT TOro, rae Obina BblgerneHa cTpoka nepes
BbI30BOM KOMaHAbl Ao6aBneHnsa obbekTa unu pasgena: B NOCTOAHHBLIX AaHHbIX NN B
OLHOM M3 UCMNOSIHEHWI; OOBEKT, CO30aBaeMbIN B MYCTOM cneumdukaumm, pasmeLlaeTcs B
MOCTOSIHHbIX AaHHbIX. PaHee HOBbIM O6BHEKT BCerga co3gaBancsd B OCHOBHOM UCMOMHEHUN.

Ecnun ceonictBo Ob0o3HayeHUe nnu HaumeHosaHue COCTaBHOM YacTu U3Oennsl He CBS3aHO
C NCTOYHMKOM, TO COOTBETCTBYIOLLAA A4verika o0bekTa cneundukaunmn Belaensercs
KpacHOW pamKou — Kak B MOAYNMHEHHOM pexume paboTbl ¢ 06bekTaMu crneumdukalmm, Tak
N B cneuundukaumm, K KOTOpon NoaKItoYeH JOKYMEHT Ha usgenue. lNpu paboTe B
NOAYNHEHHOM PEXMME MOXHO, HE BbIXOAS U3 HEro, BEpHYTb CBOMCTBY Ob603HayYeHue unm
HaumeHosaHue CBA3b C UICTOYHMKOM. [1119 3TOro Crnyxmut komanga 1o ucmo4YHuKky B
KOHTEKCTHOM MEHI0 BbIOENIEHHON SYENKN.

YcoBepLUeHCTBOBaHa NpOCTaHOBKa MO3ULMIA B aCCOLMATUBHOM YepTexe:

- Co3pgaHHoe 0603Ha4YeHMe NO3NLMM aBTOMATUYECKN BKNOYAETCS B OOBbEKT
crneunduKkauum KOMMNOHEHTa, Ha KOTOPbIA yKa3blBaeT NIMHUSA-BbIHOCKA 0603HayYeHus.

- B cny4ae, korga Touka Havana BbIHOCKM 3aflaHa BHYTPU KOHTYpa MPOeKLMmn rpaHu,
cuctema oripeensieT, KakoMy KOMMOHEHTY NPUHaAEXNUT rpaHb.
Ecnun ykasaHvne Toukn NponsBoanTCSA B MapamMeTpUIecKoM pexmme, TO MeXay NMHuen-
BbIHOCKOM W1 NpoeKumen rpaHn co3gaeTtcs cBssb «AccoyuamueHocmby.
3ameyarue. [ins pacno3HaBaHNs KOMMOHEHTa TPeOyTCA 3arpyXeHHble U3 MO4EeNK
OaHHble.

M3mMeHeHna KOMMNOHEHTA, 3aTparmeatoLLne TONbKO ero CBOMCTBA, HO HE FEOMETPUIO,
Tenepb nepegarTcs B cneumdurkaumnio 6e3 nepectpoeHusi cbopkn. Hanpumep, nameHeHune
0003HauYeHNs N HaMMEHOBAHNA AeTanu, BXoaswen B cOOpKy, nnu opmara
AeTanupoBOYHOro YepTexa oTobpasuTcs B cneumdmkalmm cpasy nocrne coxpaHeHus
danna getanu nUnu YyepTexa.

Ecnn xe nameHeHnsa BAuSIIOT HA rEOMETPUIO KOMMOHEHTA, TO NOCse BO3BpaLLEHNS B
cneundurkaumio BelgaeTcs coobLieHne 0 HeOBXOANMOCTM NEPECTPOEHNST COOPKN.
3ameyaHue. OnncaHHble BO3MOXHOCTU AOCTYMHbI, €Crnn BCe JOKYMEHThLI KOMMIeKTa
coxpaHeHbl B KOMIMAC-3D Home Bepcum 20.

Umnopm u akcnopm

MosiBunack BO3MOXHOCTb COXpaHeHus mogernen B popmart IFC.
[ob6aBneHa BO3MOXHOCTb HAaCTPOMKM NapaMeTpoB Npu akcriopte mogdenen B dopmat C3D.

Mpwn akcnopTe moaenen B popmat STEP 1 umnopte 13 atoro popmaTta MOXHO ynpaBnsTb
3anncblo M YTEHMEeM 3HavYeHnsa NNOoTHOCTU MaTepuana. Ecnu ana mogenu sagaHa He
NNOTHOCTb, @ Macca, TO OHa 3anncbiBaeTCH TONbKO Npu umnopte B choopmat STEP AP242.
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4. Tpu nmnopTte mogenen popmaTta JT pasmepbl U 0603HaYeHNs1 NpeobpasytoTcs B 06bEKTI
TMNa «MMNOPTUPOBAHHOE 0603HaYeHMEY, KOTOPbIE ABNAOTCS ANIEMEHTaMN 0POPMITEHUS.
brnarogaps atomy ctano yaobHee ynpaensaTb oToOpaXxeHnem pasMmepoB M 0003HaYEHUN B
UMMOPTUPOBaHHOM MoZenun. Hanpumep, nx MoXXHO NepeHecTn Ha OTAESbHbIN CNOW; MOXHO
noracuTb, OTKMIOYMB NOKa3 B MOAENN YCIOBHbIX 0003Ha4YeHun, n 1.n. PaHee pasmepbl
0603HayeHns npu nmnopte n3 popmarta JT npeobpas3oBbIBanvCh B MaKpO3INEMEHTHI.

lpunoxeHus

1. MexaHuka: lIpy>XuHbI
- [ob6aBneHbl HoBble pacdeTbl NpyxuH cxatns no OCT 3-3427-76 «[MpyXunHbl BUHTOBbIE
UMNUHAPUYECKME CXaTUS U PacTsKeHus, paboTatoLume B arpeCCuBHbIX cpeaax».
- [JopaboTaHa chopma pe3ynbTaToB pacyeToB.

2. OGopydoeaHue. Tpy6onpogoodsbi

MosiBunacb BO3MOXHOCTb Ao6aBneHus B TpybonpoBod KOMNOHEHTOB U3
JIOLUMAH:PLM.

- B HacTpoiky ctunga Tpybonposoaa aobasneH napameTtp «MuHMManbHbIA y4acTok
TpyObl Mexay anemeHTamuy. NMpu nocTpoeHmmn TpybonposBoga cMcTeMa CpaBHUBaET
OIMHY NOCTPOEHHOro y4acTka Tpybbl ¢ BBEAEHHbIM B CTUIE 3Ha4YeHnem. Ecnu
NosyYnBLLIAACH ASIMHA MEeHbLUE JONYCTUMON, Teno Tpybbl He CTPoOUTCS, Ha
npobnemHbIn y4acTok AobaBnsaeTcs 3Hak npeaynpexaeHns.

- [losBunacb BO3MOXHOCTb Ha3Ha4aTb 3a30pbl NOA CBapKy anemeHTam, 4obaBneHHbIM B
TpyOONpoBOA BPY4YHYO — K3 KaTanora, CnpaBovHMKa Unm n3 ganna.

3. Banbl u MexaHu4eckue nepedayu
- O6wume ycoBepLUEHCTBOBAHNA

- lNMpoBognnuce paboTbl N0 06ecnevyeHnto KOPPEKTHOrO PYHKLIMOHNPOBAHUSA
npunoxeHusa Ha MoHuTopax 4K. PaboTbl He 3aKOHYEHbI.

- [opa6oTtaH moaynb BbibOpa MaTepmnanos:

- BBeJeHa rpynnupoBka no Tuny matepuana,
— aKTyanusmpoBaHO HanonHeHue 6a3bl MaTepuanoB Anga 3ybyaTbix KONec u Apyrux
petanen,
— peanusoBaHa nHterpaums ¢ cuctemon NMNOJIMHOM:MDM.
— CosgaHue yepTtexen
- [lo6aBneHbl HOBblE TUMbI pe3b0:
- MeTpudeckas (nocagku ¢ HaTtarom) TOCT 4608-81,
- AmepukaHckas aronmosada UN no ctaHaapty ASME B1.1-2003,
- bpuTaHckas giormoas ButeopTa no ctaHgapty BS 84:1956,
- OkyngapHas pesbba NOCT 5359-77.

- [na meTpnyecknx pesbb Bcex TMNOB, TPyOHOW pe3bbbl, 1 BHOBb BBEAEHHbIX pe3bb
pobGaeneHa 6a3a npeaenbHbIX OTKITOHEHWIA. Ha BBIHOCHOM anieMeHTe npodouns
Tenepb ykasbiBalOTCA NpeaesibHble OTKITOHEHMS.

- Ha BbIHOCHOM anemeHTe npodunsa NpssMoBoYHbIX WnLeB gobaBneH gonyck
CYMMETPUYHOCTW.

— [Mpn NoCTpoeHMM LWKMBa KIMHOPEMEHHOW Nepeaayun no reoMeTpu4eckum
napameTpam paspeLleHo U3MeHEHME LUMPUHBI LLIKUBA.

— [eHepaunsa TpexmepHbIX Moaenen
- PeannsoBaHa reHepauus Mogenen HoBbixX BUAOB pe3b0.

4. CeapHble coeQuHeHus
- [obaeneHa komaHga O6Hoeumb mabnuybl ceapHbIx weoe. CNnyxuT ons
aKkTyanusaumm Tabnuu, cBapHbIX LLUBOB B rpadynyecknx gokymeHTax. Ytobbl paboTa
KOMaHAbl Oblna BO3MOXHa, Tabnuubl CBapHbIX LUBOB AOMKHbI ObITb CO3aHbI B
KOMIMAC-3D Home Bepcum 20.
- KomaHpa Tabnuuya ceapHbix weoe paboTaeT He TONbKO B rpadpuyeckomM SOKYMEHTe,
HO 1 B MoAenu.
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HopaboTaHa komaHaa O603HaYeHuUe ceapHOR20 Wea:.

— NosiBUNAachb BO3MOXHOCTb CO3[aHUsA YCrNOBHbIX 0603HA4YEeHMI CBaPHbIX LUBOB MO
CTO UKTW 10.003-2007,

— ycnoBHble 0603Ha4YeHns ceapHbix WwWeoB no NMHAD M-7-009-89 (nam. 1999 r.)
3aMeHeHbl YCNOBHbIMU 0603Ha4YeHNsiMM CBapHbIX WBoB no HIM-104-18.

B komaHge KoHcmpykmueHbie anneMeHmbI c8apHbIX weoe fobaBneHa

BO3MOXHOCTb PA3HOCUTL 4EeTann KOHCTPYKTUBHbIX 3/IEMEHTOB CBapHbIX LUBOB C

HyneBoW BENUYMHON 3a30pa Ha 3aJaHHOEe PaCcCTOSHME UK Ha 3HaYeHne

MaKcumanbHOro gonycka.

VMcnpaBneHbl HageHHbIe OLNOKH.

O6opydoeaHue: Pazeepmku

[ob6aBneHbl HOBbIE 3NEMEHTbI:

- Mampy6ok koHu4yeckuli mun 5;

Mampy6ok yunuHOpu4veckuli mun 4,

Mampy6ok yunuHOpu4eckul mun 5;

Mampy6ok nepexodHbItd mun 2.

Peanu3oBaH elue oauH BapuaHT HaHeceHus pa3mvepoB Ans lMNampy6ka nepexodHO20
mun 1 — c yka3aHueM AJVH NMHWIA crba Ha Monkax BbIHOCOK, YTO NO3BONSET
n3bexaTb HarnoXeHnsi pa3aMepos.

KcnpaeneHbl owmnbku, CBA3aHHbIE C 3KCMOPTOM pa3BepTok B popmat DXF v apyrumum
acnekTtamu paboTbl NPUINOXEHNS.

MexaHuka: AHUmayus

PeanunsoBaHa BO3MOXHOCTb U3MEHEHMS pa3Mepa [MaBHOIO OKHa NPUITOXEHMS.
KomaHaa Bbi3oBa CnpaBOYHOM CUCTEMbI pa3MeLLiEHa B IMaBHOM MEHIO.
McnpaBneHbl YacTHbIE OLLMOKN.

O6opydoeaHue: Kabenu u xa2ymsi

PeannsoBaH BbIGOp kpaTyanwiero nyTn Ans NnoCcTpoeHnsa Tpacchl B criyvae, korga
BO3MO>XHbl HECKOITbKO BapMaHTOB NPOXOXAEHUS MO TPaeKTOPUAM.

B gononHeHue Kk TpexmepHon packnagke xryta/kabenst Ha NNoCcKOCTb NosiBUNach
KOMaHAa OOHOBMEHMSI TPEXMEPHOWN pa3BepPTKM, €CNK B XryTe/kabene n3aMeHsnmnchb
TONbKO ANVHbI BETBEW (HE NOSABNANNCH U HE U3MEHSNNCH CMIUCKN COeQUHUTENEN, He
NosIBNANNCH HOBbIE PA3BETBMEHNS).

BeegeHa komaHga nony4yeHms MHopMaumm 0 CENeKTMPOBaAHHOM B MOZenun
coeguHuTene unu Tene BeTBU xryta. B okHe nHdopmauumn noasnseTca mapka
coevHUTenNs, ero No3vUMoHHoe o6o3HaveHne, No3nLMoHHOe 0603HavYeHne
BbILLECTOSALLEro U3aenus (ecnu TakoBoe Ha3Ha4YeHo), CMNCOK KOHTAKTOB COEAUHUTENS U
uenen Ha HUX. Npu cenekTMpoBaHUKU Tena NPoBoAHUKA nosenseTcs nHgopmauunsa ob
aflpeCHbIX COeANHEHNSIX, peanunayemMblx NPOBOAHUKAMU 3TOM BETBU.

B cBs3n ¢ hopMmupoBaHMeM TpeXMEPHOW MOLENN pacKknaakyM UCKIoYeHa KomaHaa
dopMmpoBaHus crneumdmkalmm Ha cbopoyHbIn YepTex. Tenepb cneumdmKaums MOXeT
ObITb BbinyLweHa 6a3oBbiM pyHkumoHanom KOMIMAC-3D Home (c nomMoLLblo KOMaHabl
Co3d0amb cneyugukayuro no GoKyMeHmy).

HopaboTtaH mexaHu3m umnopTta npomexytovHoro XML-anna ns naptHepckon
cuctembl CAINP MAKC. Tenepb npu nmnopTe AaHHbIX MO COCTaBy KOMMOHEHTOB B
cbopoyHy0 eanHuLy XryT/kabenb NPoOMCXOANT OAHOBPEMEHHOE 3anosfiHeHne Tabnuupl
COEMHEHUN XryTa.

WcnpaBneHbl YacTHbIE OLINBKN.

[HopaboTtaHa CnpaBoyHas cucrtema.

3ameyarue. lNepen NOCTPOEHNEM TPEXMEPHOW pa3BEPTKU XKryToB, co3gaHHbix B KOMIAC-
3D v19 Home, aTtn xryTbl Heo6x0aMMO nepecTpouTb. MNopsaaok nepecTpoeHmns
crneayroummn:

1.
2.

OTkpbITb COOPKY Keyma Ha pegaktupoBaHue B pexvnve Ha mecme.

Yaanutb kpusble ¢ uMeHamn « Tpacca XXX» n «Obwul y4acmok», 3aTem BbIATU U3
pexumMma pedakTMpoBaHus Ha MecCTe.
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10.

3. 3anyctutb komaHay npunoxeHusa «Kabenu u xrytel» Co30amb Modesib Kayma —
Coopmuposamb mpaccy/xaym.

4. CdopmmpoBaTth XKryT U NOCTPOUTb MOLEMb XryTa.

5. 3anyctutb komaHay Cozdamb/06HOUMb pa3eepmKy.

O6opydoeaHue: MemannoKoHCmMpyKyuu

[lob6aBneHbl kKoMmaHabl:

- MW3onupoeams epaHb. [NpeaHasHavyeHa Ang co3gaHust U30nsiLmMm MIOCKNX U
KPUBOJTIMHENHBIX MOBEPXHOCTEN.

- MW3onupoeamb meno. [pegHasHadeHa ons M3onsumm Ten.

- MWU3onupoeamsb npoghusib. [laeT BOSMOXHOCTb MOAENUPOBAHNS MOMNb30BaTENbCKNX
Y3I0B U30MNUuKn No NpeasapuTesibHO NOAroTOBIEHHOMY NapaMeTpPUYECKOMY
dparmeHTy.

- 3azpy3ums u3 IFC-¢haiina. lNo3sonseT oTkpbITb hann opmata IFC, cogepxalumin
MEeTanNoOKOHCTPYKUUK, AA NOCNeayroLero peaaktmpoBaHns 06 beKToB KOMaHaaMum
NPUIOXEHMS.

Bubnuomeka CmaHdapmHbie u3denust
- B karanor Kpenex no6asneHsbl:
- 3aknenku OCT 1 34026-77, OCT 1 34027-77, OCT 1 34028-77, OCT 1 34029-77,
OCT 1 34030-77, OCT 1 34031-77, OCT 1 34032-77, OCT 1 34033-77,
OCT 1 34034-77, OCT 1 34073-85, OCT 1 34074-85, OCT 1 34075-85,
OCT 1 34076-85, OCT 1 34077-85, OCT 1 34078-85, OCT 1 34079-85,
OCT 1 34080-85, OCT 1 34081-85, OCT 1 34082-85, OCT 1 34083-85,
OCT 1 34084-80, OCT 1 34085-80, OCT 1 34086-80, OCT 1 34087-80,
OCT 1 34088-80, OCT 1 34089-80, OCT 1 34090-80, OCT 1 34091-80,
OCT 1 34093-80, OCT 1 34094-80, OCT 1 34095-80, OCT 1 34096-80,
OCT 1 34097-80, OCT 1 34098-80, OCT 1 34099-80, OCT 1 34100-80,
OCT 1 34101-80, OCT 1 34105-86, OCT 1 34106-86, OCT 1 34107-86,
OCT 1 34108-86, OCT 1 34109-86, OCT 1 34110-86.
- B katanor [Jemanu, y35bl U KOHCMPYKMUBHbIE 351eMeHmbI [,06aBNEHbI:
— BuHTbI cTyneHyatble co wnuuem FOCT 18787-80
- lMpoknagkn TOCT 23358-87
Tpybbl FTOCT 32528-2013
YnnotHenuna FOCT 22704-77
dnaHueBble coeguHeHns yctbeBoro obopyaoaHms FTOCT 28919-91
MHe3na BBepTHbIX coeamHeHnn FTOCT 19529-74
YcTponcTBa NoAbEMHO-MOBOPOTHbIE A8 KPbILLEK JIHOKOB cTanbHbIX cocygos OCT 26-
2013-83
- B karanor 9nekmpuyeckue annapamsi u apmamypa 3D nobaBneHbi:
- Mnatol TOCT 28821-90

Bu6nuomeka Mamepuanbs! u CopmameHmabl

AKTyanuauposaHbl crieayoLlmne JOKYMEHTbI:

FOCT 23671-2020(79), FOCT 23672-2020(79), TOCT 8935-2020(77),

FOCT 31108-2020(2016), FOCT 598-2020(90), FOCT 767-2020(91),

FOCT 6235-2020(91), FTOCT 12338-2020(81), TOCT P 51572-2020(2000),
FOCT 550-2020(77), TOCT 51858-2020(2000), FOCT 9972-2020(74),

FOCT P 55224-2020(2012), FOCT 6360-2020(83), TOCT 10541-2020(78),
FOCT 12337-2020(84), TOCT P 52050-2020(2006), TOCT P 51105-2020(97),
FOCT 23886-2020(91), FTOCT 18188-2020(72), TOCT 9754-2020(76),

FOCT 25129-2020(82), FTOCT 12034-2020(77), TOCT 839-2019(80),

FOCT 21631-2019(76), TOCT 901-2017, FOCT 1150-2018, FOCT 89-2018,
FOCT 1791-2014, TOCT 1790-2016, TOCT 1049-2015, TOCT 529-2015,
MOCT 1789-2013, NOCT 1628-2019, TOCT 1066-2015, TOCT 1018-2015,
FOCT 1208-2014, TOCT 494-2014, TOCT 1625-2016, TOCT 193-2015, TOCT 618-2014,
FOCT 1760-2014, TOCT 6034-2014, TOCT 617-2006, TOCT 193-2015,
FOCT 28595-2015, TOCT 28058-2015, FOCT 10585-2013, FOCT 2-2013,
FOCT 1460-2013, TOCT 125-2018. FOCT 13843-2019, TOCT 8617-2018,
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MOCT 21227-2021(93).

N3meHeHUe KoMrisiekma nocmasku

1. B KOMNNEKT NOCTaBKWU BKIOYEHO NpunoxeHne O6opydoeaHue: KabernbHbie kaHanbl,
npeaHa3HavyeHHoe AN NOCTPOEHNsT pa3BETBNEHHbIX KabenbHbIX KaHamnos.

— [locTpoeHune kabenbHbIX KaHamnoB OCYLLECTBSAETCS Ha OCHOBE CTUNEN.

- C7unb kabenbHOro kaHana — Habop NapameTpoB NPSMOro ydacTka noTka u
9N1eMEHTOB BETBNEHWI 1 NOBOPOTOB, CO34aBaeMbIX aBTOMaTu4eckn. [1ns noBopoToB
YYUTbIBAETCH OpUEHTaUNS: ropu3oHTanbHas, BepTukanbHas BHELUHSAS, BEpTUKanbHas
BHYTPEHHSAS.

- [Mpodumnb kabenbHOro kaHana onuckiBaeTca bUbnMoTekon. Kaxapin anemMeHT NpsMoro
yyacTka noTka co3gaeTcs B Buae 3aMKHYTOro KOHTypa Ha oTaenbHOM crnoe. B ctunsx
MOXHO BblOUpaTh 3NIEMEHThI 10TKa, KOTOPble HEOHXOAMMO NOCTPOUTL (F1OTOK C
KPbILLKOR, NOTOK 6€3 KPbILKN 1 T.4.)

- KabGenbHbIn kKaHan otobpaxkaeTcs B [JepeBe MOAENN Kak CaMOCTOSITENbHbIN OOBHEKT.

- [JocTtynHa napameTpuyeckas BCTaBka arnemeHToB un3 ¢pavna. MNpn gobasneHun Ha
NOTOK anemMeHTa 3 ¢arna ¢ napameTpu3oBaHHOW MOAENbIO NOABUPAOTCA ANEMEHTHI
C napameTpamu, COOTBETCTBYIOLLMMY NapameTpam noTka. Ecnv k gaHHoMy cTurnto
noTKa NOAXOAUT HECKOSTbKO NapameTpoB 3fIEMEHTOB, TO MOXHO BblOpaTb 3NeMeHT 13
cnucka.

2. W13 komnnekTa noctaBkm UckrtoyeHo npunoxeHne KOMIMAC-VDM.

Omnuyus eepcuu 19 om eepcuu 18.1

O6uwee

1.  HoBble Bo3amoxHOCTM HacTponkn nHrepderica KOMMAC-3D Home:

— [losBunca pexnm HacTporku nHTepdenca. B aToM pexmme MOXHO ynpasnsiTb
COCTaBOM KOMaH[, Ha UMEIOLLIMXCA UHCTPYMEHTanbHbIX NaHensx n co3gaBaTb
nonb3oBarenibckne naHenu. Takke B 4aHHOM pexunme OOCTYMNHblI OCTarnbHbIe
BO3MOXHOCTM HACTPOWMKMN: M3MEHEHME pa3Mepa, NONOXEHMS NaHenemn n ap.

Pexnm HacTporkn nHtepdenca MoxHoO 3anyctutb koMaHgon Hacmpoums
uHmepgelc N3 KOHTEKCTHOIO MeHto VIHCTpyMeHTanbHoM obnacTu.

- Paboune npocTpaHcTBa UCKItoYeHbl. HacTpoka nHtepdgerica Tenepb COXpaHAeTCs B
dann ¢ pacwmpeHnem kset. B Hero BkntovaroTCa cBegeHUS O pa3MeLLeHMM U CoCTaBe
WHCTPYMEHTanbHbIX NAHeNemn, a Takke 0 pacnonoXeHnn naHenen ynpaenenuns. Ans
yrnpaBneHnsi HAaCTPOMKON MOXHO UCNONb30BaTb KOMaHAbl CoxpaHumb HacmpoUKy,
3azpy3umb Hacmpoliky n C6pocumb HacmMpOLUKy U3 KOHTEKCTHOrO MEHHO
WNHcTpymeHTanbHom obnacTu.

2. [naBatoLlee NnonoXxeHne NHCTPYMEHTanbHbIX NaHenen crano HegoCTyNHO. MNMaHenM MoXHO
pacnonaratb 6o B VIHCTpymeHTanbHom obnacTtn, nnbo ¢ NnpukpenneHmem K
BepTUKanbHom rpaHuye okHa KOMIMAC-3D Home.

3. KHonka, pacnonoxeHHas B Ha4ane CTPOKW BKNAAOK AOKYMEHTOB, NO3BONSAET B Ntobown
MOMEHT nepentn k CtapToBou cTpaHuue (paHee CtapToBas cTpaHuua oTobpaxanach
NMLWb B OTCYTCTBME OTKPbITbIX LOKYMEHTOB). B CBSI3M C 3TMM MKOHKa + Ha KHOMKe 3aMeHeHa
NMKOHKOW C n3obpaxeHnem goma.

4. [opaboTaHa HacTpolka oTobpaxkaemoro B [lepeBe MMeHn JOKyMeHTa unm obbekTa: nms
MOXET BKNIOYaTb 3Ha4YeHMs NoObIX CBONCTB 3TOro AOKyMeHTa unun obvekta. [JoctynHo
3agaHve nopsiaka crnegoBaHns CBOWICTB B MMEHU M BBOA NpedmKca nepes Kaxabim
CBOWCTBOM.

[aHHasa HacTporka Nnpon3BoanTcs B gnanore dopmam umeHu e [jepeee 0oKymeHma, B
CBS13M C YEM 3TOT Aumarnor nepepaboTaH.

Kpome Toro, dopmaTt MMeHn Tenepb MOXXHO HACTPOUTb OTAENbHO AN1S KaKA4oro Tmna
AokymeHTa. [Moatomy Ha Bknagke Hoeble 00KymMeHmbI 06LLEro HACTPOEYHOro ananora
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MYHKT ®opmam umeHu 8 [epeese GOKymeHma WCKMNtOYeH 13 obLLero pasaena v BKOYEH
B pa3ferlibl, COOTBETCTBYHOLMNE TUMNaM OOKYMEHTOB.

5. Y cBoKcTBa 3Hak HeyKa3aHHOU wepoxosamocmu NosiBUNUCbL HOBbIE 3HAYEHUS:
- Cnocob obpabomku He ycmaHaenueaemcsi 07151 Yacmu rnosepxHocmeu,
- C yOaneHuem cnosi Mamepuana 05151 Hacmu nosepxHocmell,
- bBe3 ydaneHus csos mamepuana Osis1 Yacmu noeepxHocmed.
[laHHble 3Ha4YeHUs1 CBOMCTBA COOTBETCTBYOT 0603HAYEHMIO LLEPOXOBATOCTH C
pobaBrieHnMeM 3Haka B CKOOKax.

6. B gwanore HacTpOWKK BCMIIbIBAOLLMX COOBLLEHMIA BCE ONUMN 3aMEHEHBI OOHON —
Ucnonb3zoeamb yeHmp yeedomneHul Windows. Ecnv oHa BKkItodeHa, To Bce
BcnnbiBatowme coobueHna KOMIMAC-3D Home oTobpaxaloTca B LLEeHTpe yBeAOMMAEHUI
Windows.

7. WcknoyeHo pasgenbHoe yrnpaBneHne annapaTtHbIM YCKOPEHMEM ANSA rpaddnyeckmx
AOKYMEHTOB 1 Moaenein. Beibop BapMaHTa OTPUCOBKM M KavyecTBa CriaXXnuBaHus
Npou3BOANTCA B Avarnore YnpaesneHue cucmemou (Bbi3biIBAEMOM KOMaHAoN
Hacmpoiika — lMapamempsbi... — Cucmema — YnpaesieHue cucmemou) v
pacnpoCTpaHAEeTCsa Ha BCE TUMbl JOKYMEHTOB.

8. [Insa Bcex NpunoXeHUn, KpOMe BCTPOEHHbIX, 406aBNeHO HOBOE COCTOsIHME —
lMpuocmaHoesneHo. NpunoxeHne nepexoanT B 3TO COCTOSIHWE, eCrin BO Bpems paboThbl
nepectaeT 6bITb 4OCTYNHA NMUEH3NSA UK ann NPUNOXeHNs (paHee B TaKON CUTyaumm
NPpUnNoXeHue oTKIYanock). KomaHabl NpMOCTaHOBNEHHOMO NPUMOXEHUS OCTalTCA
AocTynHbl. Mpu BbI3oBe NM06OM U3 HUX NPOU3BOAUTCA MOMbITKA NOAKMIOYEHUS NPUNOXKEHNS.
Ecnv npnynHa npMocTtaHOBKW yCTpaHeHa, MpUIioXXeHne rNoAKIoYaeTcs, B MPOTUBHOM
cnyyae BblgaeTcs coobLeHne 0 HEBO3MOXHOCTU MOAKIMIOYEHMS.

Bo3moXHbI Takke npuoctaHoBka 1 BO306HOBEHNe paboTbl NPUMOXEHUSA BPYYHYIO B
ananore KoHgpuaypamop.

TpexmepHoe ModenuposaHue

1. TMosiBunacb BO3MOXHOCTb BCTaBkM B COOpKY Mogenu 13 danna oomeHHoro popmaTta
(IGES, STEP, Parasolid n gap.) kak KOMNOHEHTa HOBOro TMna — UMMNOPTUPOBAHHOIO
KOMMOHeHTa. IMNOPTUPOBAHHLIN KOMMNOHEHT COXPaHSET CBS3b CO CBOMM (hannom-
MCTOYHUKOM, YTO MO3BONSAET OTCMEXMBATb €ro U3MEHEHUS U BbINOMHATbL OOHOBNEHMUS
BCTaBJIEHHOro KOMMNoHeHTa. Npn HeobxoaMMOCTM CBA3b C UICTOYHMKOM MOXHO pas3opBaTb,
B pe3ynbTaTe Yero MMNOPTUPOBaHHbIN KOMMNOHEHT NpeobpasyeTcs B flOKanbHYy0 Mogesb
(mnetanb unun cbopky).

2. TosiBunacb HoBas koMaHaa — lMosiHoe ckpyaneHue. ns ee paboTbl 4OMKHbI ObITb
yKasaHbl TPU CMEXHble rpaHn: ABe BOKOBbIE U LieHTpanbHas. B pesynbtaTte onepauun
LeHTpanbHas rpaHb ucyesaeT, a GOKOBbIE rPaHN COEANHAOTCS NOBEPXHOCTLIO, CEYEHNne
KOTOPOW B KaXXJOW TOYKe ABMSETCA OYroln, KacaTesflbHOM K TPeM M3Ha4vanbHO yKa3aHHbIM
rpaHam. JJocTynHO aBTOMaTnyeckoe pacnpocTpaHeHne NonHOro CKPYrieHust Ha rpaHu,
KacaTternbHble K BbibpaHHbIM. KOMaHaa HaxoguTca Ha naHenu 3seMeHmsbl mena.

3. TlosiBUnack HoBasa koMaHda BoccmaHoesieHHast moeepxHOCcmb. OTa KOMaH4a co3gaeT
NoBEPXHOCTb B Npefenax TeopeTuyeckon noBepxXHOCTU yKasaHHOW rpaHn. KomaHaa
HaxoauTcs Ha naHenn loeepxHocmu.

4. [opaboTaHa komaHaa O6os104Ka:

- [MlosiBunacb BO3MOXHOCTb 3a4aHns MPOM3BOJSIbHON TOSWUWHbLI 5151 CNos MaTepuana,
[ob6aBnsaemMoro Ha OTAenbHbIE, YKa3aHHble NONb30BaTENEM, rPaHN NCXOQHOro Tena
(paHee Bcst 060M04YKa MMena o4MHaKOBYHO TOMLWMHY). [py HEOBXOAMMOCTH rpaHun ¢
OTNNYaOLLENCH TOMLLMHON MOXHO FpynnupoBaTh, YToObl 3a4aTh ANSA HUX OA4HY
TOSLLMHY.

- [ob6aeneHa onuusa Bblibupamb kacamesbHble 2paHu. Ecnv oHa BkntoveHa, To npu
yKa3aHuu rpaHun BbIGUpaKoTCs Takke BCE rpaHn, rMaako CTbIKYOLWMECS C YKa3aHHOM U
apyr ¢ gpyrom. Onuus OeNCTBYET NpY yKasaHuM rpaHei ans yoaneHnss N HasHauveHus
NHANBMAYANbHOWN TOMLLMHBbI.

5. [Hopa6botaHa komanga Onepayusi Mo mpaeKmopuu:.
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- Ecnn pesynbtat onepaunn — BbiqumaHue wnv lNepeceyeHue, TO CTaHOBUTCSA
BO3MOXHbIM BbIOOp Tena, ABMXEHME KOTOPOro no Tpaektopun obpasyeTt o6bem,
BblYMTAEeMbIN U3 UCXOOHOTO Tena Unu nepecekaroLnincs ¢ HUM. JTO NO3BonseT
cMoenupoBaTh pesynbTaT MexaHuyeckon o6paboTKu 3aroTOBKN PeXyLLMM
WHCTPYMEHTOM (Hanpumep, dpeson) onpegeneHHon hopmbl.

- Ecnu TpaekTopusa npuHagnexuT NOBEPXHOCTU, TO cedeHmne (Mnn Teno) MoxeT
OBUraTbCsl COrNacoBaHHO C HOPMasbio K 3ToN noBepxHOCcTU. CooTBETCTBYOLLAS onuus
[OCTynHa, ecnu BblbpaH Tnn AsmxkeHna CoxpaHsamb y20Js1 HaKJIOHa Unu
OpmozoHanibHO mpaeKmopuu.

B komaHaoe Onepayusi no ceyeHUsIM 0ns Cry4as, KOrga 3CKuM3 KpamHero ceveHus
COAEPXMUT TONbKO TOUKY, NOSIBUINCSA HOBbIN CNOCO6 MOCTPOEHUSA arieMeHTa y 9Toro
ceveHns — Kynon. Pe3ynbTaTt MCnonb3oBaHMs AaHHOro cnocoba — Ttakasa dopma
aneMeHTa, Npy KOTOPOW €ro MOBEPXHOCTb BOMM3N KOHEYHOrO CeYEeHUst KacaTernbHa K
NNOCKOCTM acku3a. [ns yTouyHeHUs hopMbl CAYXUT KO3 HDULMEHT, USMEHSAIOLLMIA pagnyc
KPMBM3HbI MOBEPXHOCTUN 3NeMeHTa Y KpavHen TOYKN: yMEeHbLUEHE 3Ha4YeHUs
koadppmumeHTa aaeTt 6onee «ocTpyo» opMy (Paanyc KPUBU3HbLI MEHbLLE), a
yBenuyeHme — 6onee «Tynyo» (pagnmyc KpMBu3HbI GonbLue).

MosiBnnnChb KOMaHAbl ANSA aHanm3a KpyBbIX U MOBEPXHOCTEWN:

- [paduk kpueu3Hbi. KomaHga paboTaeT ¢ KpUBLIMU U CTPOUT ANIS1 HUX rpadouku
KpvBU3HbI. ['padnk KpMBM3HLI NpeacTasnseT cobon rpadudeckoe npeacTaBrneHne
3HAYEHUN KPMBU3HBI/PaanyCcoB KPMBU3HbI MO HABOPY TOYEK BAOSb KPUBOW NOCPEACTBOM
oToBpaXkeHns OTPe3KOB («UrM»), NePNeHONKYNAPHbIX K KPMBOW B 3TUX TOYKaXx. AnuHbl
OTPE3KOB MPOMNOPLIMOHArbHbI 3HAYEHUSAM KPUBU3HbI: YEM ANMHHEE OTPE30K, TEM
fonblue 3HaYeHNe KPUBM3HbI B aHHOW TOYKE KPUBOM.

- [lpoeepka kpueu3Hbl. KomaHaa paboTaeT C KpMBbIMU Y MOBEPXHOCTSIMU, HAXOAMUT Ha
HUX TOYKN MaKCUManbHON KpUBU3HBbI (MUHMMANbHOMO pagnyca KpMBU3HbI), a Ang
KPMBbIX TaKKe — TOYKM NOKanbHbIX 3KCTPEMYMOB KPUBM3HbI M TOYKK nepermba (ecnm
KpvBas nnockas). Kpome aToro, nonb3oBaTtenb MOXET yKa3aTb MPON3BOSbHYIO TOUKY
KpVBOW MW MOBEPXHOCTU ANSA onpefeneHns B Hell KpUBU3HBDI.

- [lpoeepka HenpepbiesHocmu. KomaHga paboTaeT ¢ KpuBbIMU 1 onpeaenseT Tun
HENpepbIBHOCTU B TOYKaX MX CTbiKa. CTbIKYOLWMMUCS CYNTAIOTCS KPUBbIE, PacCTOAHME
MexXay BepLUMHaAMKM KOTOPbIX HE MpeBblllaeT 3a4aHHOro paguyca croika. [ns
HalAEeHHbIX CTbIKOB onpeaensaeTcsa Tun HenpepbiBHOCTU: Pa3psbie, CoenadeHue
eepuwuH ¢ 3adaHHol mo4YHocmbio, KacamesnbHocmb ¢ 3a0aHHbIM OMKJTOHEHUEM
no yany, Frnadkocmsb ¢ 3a0aHHbIM OMHOCUMeSIbHbIM OMK/TOHEHUEM 10
Kpugu3He.

lMepeyvncneHHble KOMaHabl HAXOAATCA Ha MHCTPYMEHTanbHOW naHenu JuazHocmuka.

PesynbTaTbl paboTbl 3TUX KOMaHA coxpaHaTcs B mogenu. B [lepese moaenu oHu

oTobpaxaroTcs B cneunansHom pasgene «JuasHocmukax (BBepxy [epesa).

KomaHngaa lpoeepka nepeceyeHuli nepemMmeHoBaHa B lIpoeepka Kosnnusui n

3HaunTENbHO AgopaboTaHa:

- T[losBunocb aga cnocoba noncka KonnuMann: Mexay BbibpaHHbIMK obbekTamu (ans
Kakgoro o6bekTa NpoBOAUTCSA NPOBEPKa Ha NepeceyeHne ¢ OCTanbHbIMN) U MEXAY
AByms Habopamum 06BEKTOB (NPOBEpPKa Ha NepeceyveHne NpoBoANTCA AN ABYX
HabopoB, HO HE MPOBOANTCHA BHYTPY HAbOPOB).

- OO6bekTamun NPoOBEPKM MOTYT ObITb NOACOOPKN LEenMKoM. [Npr 3TOM MOXKHO BKITHOUYUTD
WITN OTKITIOUUTB MOMCK KONMMN3NIA BHYTPY NoAcOopKu.

- [oGaeneHa BO3MOXHOCTb KOHTPOJSI MMHMMAIbHOIO 3a3opa, T. €. MoMcKa nap
KOMMOHEHTOB, pacCTOSIHUE MeXAy KOTOPbIMU MeHbLUe 3aaaHHoro. [ns 6eicTpon nnm
npegBapuTensHON NPOBEPKU 3a30POB MOXKHO BKIMIOYNUTE YMPOLLEHHBIN pacyeT.

- [oGaeneHa BO3MOXHOCTb NMoMcka pe3bboBbIX COEANHEHWIA, ANIEMEHTLI KOTOPbIX HE
noaxoadaT Apyr Apyry no napameTpam pe3bbbl unv no pasmepam. Ecnun aHanus peabb
OTKITHOYEH, TO pe3b00Bble COEANHEHUSI CHUTAOTCA NepecevYeHnsiMn Ten aeTanen.

- [obaBneHa BO3MOXHOCTb CKPbITb OKPY)XEHME, T. €. OCTaBUTb Ha 3KPaHe TOMbKO Te
006BbEKTDbI, MEXAY KOTOPbIMU HAaMAEHbI KONMN3UW.

- [JobaBneHa BO3MOXHOCTb COXpPaHEHMs1 NapaMeTpoB NPOBEPKU (BbIBpaHHbLIX 0OGBLEKTOB U
3aJaHHbIX NapamMeTpoB) AN NOBTOPHOro 3anycka. CoxpaHeHHble NPOBEPKM KONNN3NIA
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10.

11.

12.

13.

14.

15.

16.

oTobpaxaroTca B cneyunansHoMm pasgene «[JuasHocmuka» B BepxHen YacTun Jepesa
NOCTPOEHMS.

- YnydweHo npeacTaBneHne pesynbTaToB paboTbl KOMaHAb! Kak Ha [NaHenn
napamMeTpoB, Tak 1 B rpadouyeckon obnacTtu okHa.

- UpesmepHo ANUTENbHYI0 NPOBEPKY MOXHO NpepBaTh, LENKHYB MO CCbIfKe
OmMmeHUMBb B OKHE MHAMKaTOpa npoLecca.

B moaenu nosiBunacbk pamka Bblaenenusi. B Lenom oHa aHanorvyHa pamke, kotopas
AOCTyNHa npu paboTte B rpacpmyecknx JOKyMeHTax: 00bEKTbI MOXHO BbIAENATL KOMaH4aMM
Pamkoti n Cekywieli pamkoli n3 meHto Bbidesiums (06bekTbl 400aBNAOTCA K yKe
BblAeNeHHbIM) unu 6e3 Bbi3oBa KoMaHz (npeablayLiee BblaeneHne OTMEHAETCS; ABUXKEHNE
Kypcopa crieBa HanpaBo CO3[4aeT OXBaTbIBAOLLYIO pamKy, ClpaBa HareBo — CEKYLLYHO).
OcobeHHOCTb paboTbl koMaHg Pamkol n Cekyuwel pamMkoll B MOAENN — BO3MOXHOCTb
BKITHOYNTb BblaenieHne 06beKkToB, NOSMIHOCTLIO 3aCNOHEHHbLIX APYrMMY OObEKTaMMU.

[Mpun BbIAENEHUN PaMKO MOXHO MCNONb30BaTh OUNbTPLI.

Ecnun TpebyeTcs BbigenMTb KOMMNOHEHTbI COOPKK (a He ux rpaHn/pebpa/BepLUmnHbl), Npn
3aaHnM paMKn HY>KHO yaepxxuaTtb knasuwm <Ctrl> n <Shift>.

Bce komaHabl MeHio Bbidennumsb, a Takke BblaeNeHNne paMKor C NOMOLLbH MbILLM MOXHO
ncnonbL3oBaTh NOCHe 3anycka KoOMaHg, TPeOYLWNX YKkasaHUs UCXOOHbIX OO bEKTOB.
Hanpumep, Bbi3BaB KOMaHAy NOCTPOEHUA MacCMBa, MOXHO yKka3aTb KOnMpyeMble 0ObeKTbI
paMKOn.

MosiBunachk BO3MOXHOCTb HaNoXXeHUs TEKCTYP Ha rpaHu TpexmepHon moaenn. JaHHbIn

YHKLUMOHAN NO3BONIAET 3aMEHUTL CIIOXKHbIE B MOOETTMPOBAHUN 3NIEMEHTLI (HaKaTKu,

pucneHus, nepcopaumm n 1.1.) BU3yanbHO CONOCTaBUMbIMU N306paKEHNAMMU, KOTOPbIE

HaKnagbIBalTCA Ha COOTBETCTBYHOLLME NOBEPXHOCTU. Bnarogapsa aTtomy moaenb

CTaHOBUTCS «feryex», T. €. paboTa € Hel yckopsieTcs 3a CYET TOro, UTo TpebyeT MeHbLUe

pecypcoB KOMMNbIoTEPA.

TeKCTypbl MOXXHO MPUMEHATb K KOMMOHEHTaM, TefiaMm Unu oTaenbHbIM rpaHaM. BHewHuI

BUJ TEKCTYPUPOBAHHOW NOBEPXHOCTU ONpeaenstoT Tpu napameTpa:

— COOCTBEHHO TEKCTypa — MMUTauus y3opa,

— penbet — nmmTauusa BbINYKNOCTEN N BNaOVH,

- Bblpe3bl — MMUTaLUSA OTCYTCTBUSA HEKOTOPbLIX Y4aCTKOB NOBEPXHOCTU, YTO co3faeT
WNNI3KI0 CETKM N nepdopauunun.

B KomnnekT noctaBkm BXOAUT HAbOp TEKCTYp AN co3faHus Takmx a¢hdekToB, Kak HakaTka,

pudneHune, ceTka, KUpnNudHasa Knaaka un ap.

YcnoBHoe n3obpaxeHne pe3bbbl, TOMUMO KapkacHOro UunuHapa, Tenepb BKYaeT
peanucTnyHoe n3obpaxkeHne — PUCYHOK pe3bbbl, HANOXEHHbIN Ha LUNUHAPUYECKYIO UMK
KOHWYECKYHO rpaHb B npegenax AfnHbl pe3b0bl.

Mpn HeobxooMMOCTK OTOOpaXXeHne peanmnucTUYHONM pe3bObl MOXHO OTKIIOYMUTL B guarnore
HaCTPOWKN YCNOBHOro n3obpaxeHusi pe3bbbl (Hacmpolika — lNapamempesblt... —
Cucmema — Pedakmop modesieli — YcroeHoe usobpaxeHue pe3bbbl).

MosiBMNacb BO3MOXHOCTL CO34aHMsl MaccuMBa TakuUX JIMCTOBbLIX 35IEMEHTOB, KakK pe6po
ycnneHua, lwtamnoBka, 6ypTVIK, Xank3u.

B komaHoe Omeepcmue 8 iucmogom merne ctanu AOCTYMNHbI CNOcoObl 3aaaHns
nonoxeHus o cmeweHusim om 2 o6ekmos, llo koopduHamam Ha nnockocmu, 1o
koopduHamam U u V. DcKkn3 ¢ TOYKOM B LIEHTpe oTBepCTMs Bonblle He co3aaeTcs.

B komaHae YceyeHue noeepxHocmu nosiBUNNCh CriegyroLine BO3MOXHOCTH:

— BbIOOp pesynbTaTta onepaumm: HoBasi NOBEPXHOCTb UMK yCeYEHNE NCXOQHOMN
NOBEPXHOCTH,

= MCMOoNb30BaHWe Tena/NoBepPXHOCTM B Ka4eCTBE YCEeKaeMoro Unmn cekyliero obbekTa
(paHee npun ykasaHuM Tena/nmoBepxHOCTN popmmupoBancs GUKCMpPOBaHHbIN Habop
rpaHen, KOTOpbI HE MEHSNCA NpW NepecTpoeHnn).

Pamka BblaeneHus npu paboTe ¢ 3CKM30M Tenepb pacnonaraeTcs B NOCKOCTH,
napannenbHon aKpaHy (paHee NNOCKOCTbIO paMky Gbinia NOCKOCTb 3CKM3a, U3-3a Yero npu
NoOBOPOTE MOAENM paMKa NpeBpaLllanack B napannenorpamm).
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17.

18.

19.

20.

21.

22.

23.

24.

25.

YcoBepLUeHCTBOBaHA MHANKALUSA COCTOSIHUSE — BKIMIOYEHO B pacyeT Unu UCKNIYEHO 3

pacyeTa — KOMMNOHEHTOB 1 OOBLEKTOB MOAENM, a TaKKe ynpaBrneHne 3TUM COCTOSTHUEM.

- CTtano JoCTynHO UCKMYeHWe U3 pacyeTa M BKIOYEHWE B pacyeT KOMNOHEHTOB CHOPKM
2-ro 1 nocrnegyowmnx ypoBHen (paHee 370 BblfI0 BO3MOXHO TOMbKO 45151 KOMMIOHEHTOB
1-ro ypoBHS). DTN N3BMEHEHUSA OTPaXKalTCA NULLb Ha TeKyLuen cbopke n He
nepegatoTcs B NoAcbopku, cogepkalime UCKMYEHHbIE/BKITOYEHHbIE KOMMOHEHTHI.
BoaBpaTt kKOMMNOHEHTa B UCXOOHOE COCTOSAHME (YCTaHOBMNEHHOE 4151 Hero B chawne
noacbopku, Kyaa OH BXOAMT) NPOM3BOAMTCA komaHaon Hacnedoeamb 13 KOHTEKCTHOIO
MEHI0 KOMNOHeHTa. Takum obpasom, Tenepb B [lepeBe NOCTPOEHMS A1 KOMMOHEHTa
MOryT oTOOpaxaTbCs CnefyroLumne 3Haqku1, NokasbiBaKoLLME COCTOSHME BKITOYEHNS B
pacyert:

- Hacnedyemcs - eknroyeH nnn Hacnedyemcs - 8bIKSIOYE€H — €Cn COCTOsIHNE
KOMMOHEHTa TaKoe Xe, Kak B panne cogepxallen ero nogcoopku;

- BknroveH e pacyem vwnun UcknroyeH u3 pacyema — eCnn COCTOSAHME KOMMOHEHTa
B TeKyLen cbopke N3MeHeHO No cpaBHEHUIO C harinom noacbopku.

- Y 06bekToB MOAENM 1 KOMNOHEHTOB COOPKM 1-r0 YPOBHS, COCTOSIHUE KOTOPbIX 3aBUCUT
OT BbIpaXkeHus1, 3ajaHHOro Ansa nepemeHHon Mcknoyums U3 pacdema, B [lepese
NoCTPOEHUs oTobparkaeTcst 3Ha4YoK BkriroyeH @ pacyem o rnnepeMeHHol unm
UcknroveH u3 pacyema no nepemeHHodu. [ocne wenyka MbilWblo HA 3TOM 3Ha4ke
NnosiBNAETCH MEHIO C kKoMaHaon lMepelimu Kk nepeMeHHOU — OHa aKkTUBU3NpyeT
[MaHenb nepeMeHHbIX 1 BbIENSET CTPOKY C NepeMeHHon Mckroyume U3 pacdema gns
OaHHOro obbekTa UM KOMMOHEHTA.

- TlosBunacb BO3MOXHOCTb UCKIIOYEHNSI U3 pacdeTa 1 BKITOYEHWS B pacyeT OTAeNbHbIX
KOMMOHEHTOB COOPKN, MOMYYEHHbIX C MOMOLLbIO MaccuBa (paHee UCKMYeHne 13
pacyeTa noboro Takoro KOMNOHEHTa 03Ha4ano NUCKNKYEHNe BCEro Maccuaa).

B onepaumsix MOXHO UCnonb3oBaTb 061acTb 3CKkM3a — 3aMKHYTYHO Urypy, orpaHUYeHHYo
CTbIKYIOLLMMMUCS U/UNW NepecekarLLMMUcs NMHUAMI ackusa. [ns Bbibopa Takow urypbi
HY)KHO LLIENKHYTb MbIlWbi0 BHYTpY Hee. (PaHee ackn3 3ageinicTBoBarncs B onepaumm
LIeNMKOM, T. €. UCMOMb30BaNuNCb BCE €ro fIMHNUK.)

B onepauusix BbiaaBnuBaHunst 4OCTYMNEH BbIOOP HECKOMbKMX 06nacTel, HO OHU AOMKHbI
npuHagnexatb O4HOMY 3CKU3Yy.

MpOCTPaHCTBEHHbIVN KOHTYP, ABMAIOLWNACA CEYEHNEM AN1S ONepauun Bbl4aBNnMBaHUSA nUnm
BpaLLEeHnsi, MOXXHO pedakTMpoBaTb B NpoLiecce BbiNONHEHUs onepaumn. PegaktuposaHve
KOHTypa 3arnycKkaeTcsi LeN4YkoM Ha NUKTorpaMme nepen HaumMeHoBaHMEM KOHTYypa B rnore
CeyeHue.

KomaHga PaccmosiHue u y2os1 Tenepb paboTaeT ¢ KOMNOHEeHTamu COOpKM U € Tenamm —
N3MepseT PaccTosiHME OT KOMMOHeHTa/Tena Ao APYroro 06bekTa Unu paccTostHne mexay
[BYMS KOMMOHEHTaMu/Tenamu.

B komaHne Konupoeams 06bekmbi nosiBunack onuus Cobpams 2paHu rno UcxoOHbIM
ob6wexkmam. Ecnv oHa BKMoYeHa, TO NPU KOMMPOBaHUM CMEXHbIX FpaHen,
NpUHaanexalumx ogHoMy Teny, co3gaeTcsi MHororpaHHasi noBepxHocTb. Ecnn onums
OTKIOYEHA, TO KOMUS KaXA0W rpaHun ABNAeTCA OTAeNbHON NOBEPXHOCTLIO.

MosiBunack BO3MOXHOCTb MOCTPOEHUS MITOCKUX Cnvpanen ¢ NoOMOoLLbo KoMaHabl Cnupanb
KOHM4ecKas. [Ina nonyyeHnst nrockon cnupanu cnegyet BolbpaTe cnocob noctpoeHus Mo
qyucny eumkoe u ebicome nnbo Mo waay u ebicome v 3a4aTb HYNEBYIO BbICOTY.

lMpeobpasoBaHne KOMNOHeHTa cOOPKN B NOKanbHyO Aetans (T. €. pe3ynstaT paboThbl
komaHabl B3smb 8 doKyMeHm) Tenepb MOXXHO OTMEHSATb U NMOBTOPATh.

B HwkHen yacTu [epeBa mogenu MorytT otobpaxkaTbCsa SiMbO OTHOLLEHUS, NMBo
napameTpbl 06beKTa, BblOENIEHHOIO B BEPXHEW YacTu [lepesa (paHee oTobpaxanucb
TOJbKO OTHOLWEHUS). NepekntoveHne NpoM3BogUTCS KHOMKaAMK, PACMOSIOXKEHHbIMUN Ha
pasgenuTene BepxHen n HKHen Yacten [epesa.

B komaHae To4yka nepeHoCcOoM Tenepb MOXHO yKka3aTb TOYEYHbIA OObeKT Ans
onpegeneHns pacctosHus nepeHoca. Co3gaBaemas Touka 6ygeT coBnagaTb C Npoekumnen
BbiGpaHHOro o6bekTa Ha HanpaBreHne nepeHoca; opMmMpyeTcst accoumaTmBHasi CBA3b
TOYKM C 3TUM OOBHEKTOM.
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26.

27.

YBenudeHa npoussogntensHocTb pabotel KOMITAC-3D Home:
— B pexunme oToOpaxeHusi ceveHnst Modenu:
— YCKOpEH BbIGOp 00HEKTOB,
— yCTpaHeHbl 3aMeafieHns Npu Havane BpalleHus/nepeMeLLeHms Mogenu,

- npwu co3gaHnm maccuea (3dpdekt Hanbonee 3ameTeH nNpu paboTe ¢ GonbLLNMM

cbopkamn):
— YCKOpEH BbIGOp 06HEKTOB,
— YCKOpPEHO cpabaTbiBaHNe NOACBETKN 0OBLEKTOB No4 KYpCOpOM,
— yCTpaHeHbl 3aMeasieHnst NpU Havane BpalleHus/nepeMeLLeHs Modenu,

- yCcKOopeHa BCTaBka B cOOpKy KOMMOHeHTa ¢ pa3melleHnem Mo koopluHamam (acppekT
Hanbonee 3amMeTeH, ecrnn KOMMOHEHT ABnsieTca cOopkom ¢ 6ONbLUNM YMCIIOM
KOMMOHEHTOB NEPBOro YPOBHSA UMK JTIOKanbHbIX MOAENen),

— yCKopeHa BCTaBKa B cbopKy MakeTa (adpdekT Hanbonee 3ameTeH NMpu UCMNOfb30BaHUN
mogenewn, cosgaHHbix B KOMITAC-3D Home Bepcun 18 n 6onee no3gHux).

YnyJdweHa COBMECTUMOCTb C Bugeokaptamm AMD B pexunme oTobpaxeHusi ceveHuns
mMogenu.

Ipaghudeckue QokymMeHMbI

1.

B accoumaTuBHbIX Buaax aBToMaTU4eCcKky CO3aloTCs:

- OceBble NMMHUM — AN NPOEKLUIA NOBEPXHOCTEN BPALLEHUS, OCU KOTOPbIX HE
neprneHanKynsapHbl MITOCKOCTU NPOEKLUNA.

- O6o3Ha4eHns LeHTpa — AN1S BCeX OKPYXXHOCTEN.

- CeTkM LeHTpoB — Ans rpynn OKPY>KHOCTEW, eCrivu COOTBETCTBYOLLME Ipynnbl 06beKToB
MOZEenu nonyyeHbl C NOMOLLbIO Maccusa. B crniyyae maccvBa no napannenorpammHon
ceTke hopMupyeTCsi NIMHENHAs CeTKa LIeHTPOB, a B CryYyae KOHLLEHTPUYECKOro
mMaccuBa — Kpyrosasi (MM HECKOSbKO KPYroBbIX CETOK, €CMNU KONMYECTBO 3K3eMMNNSpoB
no pagvanbHOMy HanpasneHuto 6onbLlue 1).

HopaboTaHa komaHnaa lMpoeKyUoOHHbIU 8Ud.

- KOMaHAa 3auuKreHa, T. e. Nocne co3daHusa oAHOW Npoekummn (Hanpumep, BUaa cnesa)
aBTOMAaTMYECKM 3anyckaeTcs co3aaHne cneayroLlen Npoekumm Ha OCHOBE TOrO Xe
6asoBoro Buaa,

- pobaBneHa BO3MOXHOCTb MOCTPOEHNSI U3OMETPUYECKUX NPOEKLMI — AN 3TOro Kypcop
Heobxoanmo nepemMeLLaTtb No guaroHanu ot 6as3oBoro Buga.

Kpome Toro, komaHaa lNMpoekyuoHHbIl 8ud Tenepb aBTOMATUYECKN 3anyckaeTcsa nocne

co34aHuga Buga ¢ Moaenu, npudemM B kadectse 6a30BOro Buaa anis 9To KOMaHabl yxxe

BblOpaH TONMbKO YTO CO3A4aHHbIN BUA C MOAENN.

PaclmpeHbl BO3MOXHOCTH paboTbl C pa3pbiBaMun BULOB:

- B komaHae Pa3pbie euda BBELEH PEXUM peaaKTMpOBaHMs, NO3BONSAOLWMIA YAansTb
y4acCTKM NUHUIA pa3pbiBa, a Takke KOPPEKTUPOBATb UX ANUHY.

- BoccTtaHoBUTb NepBOHaYarnbHbIM BUA IMHUA pa3pbiBa MOXHO Kak 45151 BCEX pa3pbliBOB
cpasy (komaHgon BoccmaHoeumsb JluHUU pa3pbiea B KOHTEKCTHOM MEHIO BMAa,
BblaeneHHoro B [lepese), Tak n Ans BbibpaHHOro paspbiBa (kHonkon BoccmaHoeumb
Ha MaHenu napameTpoB B pexnme peaakTupoBaHnsa paspbiBOB).

MosBMNack BO3MOXHOCTb MHAMBUAYaNbHOIO 3aaHnsa TOYHOCTU pa3Mepa — A 3Toro
cnyxuT cnucok Konuyecmeo 3Hakoe nocJsie 3ansmol Ha [NaHenv napaMmeTpoB npu
co3gaHun/pegakTMpoBaHMmM pasmMepa.

HacTpoika npymeHnMa ToNbKO Ans pa3MepoB C aBTOMaTUYECKM onpeaeneHHbIM (a He
BBEEHHbIM BPYYHYI0) 3HaYeHMeM. Ha yrnoeon pasmep gaHHas HacTpoika BnusieT, ecnu
€ro 3Ha4yeHue BblPaXeHO AEeCATUYHOW OPOObIo.

MosiBUNacb BO3MOXHOCTb CO34aHNSA MECTHOIO pa3pesa B Bnge, KOTOprVI ABIAeTCA
BbIHOCHbIM 3JTIEMEHTOM.

MosiBMNacb BO3MOXHOCTb CUHXPOHM3ALIMI HeyKasaHHOW LLIEPOXOBATOCTH B
accoumaTBHOM YepTexe 1 MOAENN: eCrn NnepeaaHHas 13 Modenv HeykasaHHas
LLIEPOXOBATOCTb BbiNa N3MEeHeHa B YepTexe, TO B €€ KOHTEKCTHOM MEHI0 CTaHOBUTCS
[0CTyMHa koMaHaa CuHXpoHu3upoeams. MNocrne Bbi30Ba 3TOW KOMaHbl BO30GHOBMSETCS
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nepenava 3HaYeHUn CBOUCTB SHak Heyka3aHHoU wepoxoeamocmu v Mapamemp
HeyKa3aHHOU wepoxo8amocmu U3 MOAENN B YepTeX.

B komaHgax Aemooceesasi 1 Oceeast JIuHUSI N0 08yM MoOYKaM NOSIBUNCSA
nepekntovatens OQuHakoeble ebicmyrnbi. OH NO3BONSET OTKA3aTbCA OT OAMHAKOBON
ANVHBI BbICTYNOB HA 000MX KOHLL@X OCEBOM NMMHMKN U 3a4aTb AS1S KaX4oro BbiCTyna
COBCTBEHHYIO OSTNHY.

B KOHTEKCTHYIO NaHenb, koTopas oTobpaxaeTcs Npu BbiAeNeHnn B acCoLMaTUBHOM
yepTexe NPOEKLUMNOHHbIX 0003HAYEHUI N aBTOMATUYECKN CO3OaHHbBIX OCEBbIX JIMHUNA,
aobaeneHa kHomnka Ckpbimb. OHa OTKMOYAET Noka3s BblAeNeHHbIX 00bekToB. [N
BKITHOUYEHMS1 0ObEKTOB crieayeT BOCNoNb3oBaThCsi kKomaHaon Bud — lMokazamb
CKpbimbie 0603Ha4YeHuUsl.

Paboma co cneyugukayueu

B onucaHuu cneumdmkaumm gns Yeptexa MOXHO 3a4aTb KONMYECTBO UCMOMHEHUA. JTa
BO3MO)XHOCTb AOCTYMHAa, €CfK B ONMcaHne BXOAUT CTUMb FPYNMnoBON cneundukauum.
PaHHee ons Toro, 4Tobbl UAMEHUTb KONNYECTBO UCMONHEHWI B YepTexe, Heobxoammo
ObINo oTpenakTUpoBaTh BXOASLLMIA B ONMCaHMe CTUMb creumndukaumm.

Umnopm u akcriopm

1.

MosiBuNack BO3MOXHOCTb aKcnopTa 0603Ha4YeHUN (NMHUK-BLIHOCKK, 6a3bl, A0MYCKM (DOPMBbI
n pacnonoxenusa n ap.) B opmatel STEP n JT n nmnopta ux us atux dpopmatos. Mpu
nmnopTte 0603HayYeHNsi NpeobpasyoTcsi B MaKpO3NieMEHThI, COCTOsILLME U3
reoMeTpruyecknx 06 beKTOB U TEKCTOB.

Mpn nmnopTe cbopoudHbIX Mogenen us copmator STEP, IGES, JT moxHo BbiGpaTh
cnocob co34aHnsa KOMMOHEHTOB: B BUAE CaMOCTOATENbHbLIX MOAENEN, KOTopble
3anncbiBaloTCA B OTAENbHbIE haliribl, N B BUAE NOKanNbHbIX MOAENEN, KOTOPbIE XPaHSTCS
BHYTpY dpanna cbopkun. Beibop HYy)KHOro BapuaHTa NpoM3BOAMTCS C MOMOLLbIO ONLUN
Co3dasamb ¢halisibli KOMMIOHEHMOE, NOSIBUBLLENCS B AMarnore HacTporkn nmnopTa u3s
nepeyvncneHHbix opmMaToB.

lpunoxeHus

1.

Banbi u mexaHu4eckue nepedayu

— [eHepauus TpexmepHbIX Mogenemn

- PeannsoBaH MexaHn3M COXpaHeHUs reHepupyeMblxX TPEXMEPHLIX Moaenen B
npegonpeneneHHbin dann. Hactponka umeHn danna nHamemayanbHa Onsa KaXkaomn
Moaenu. [JaHHbIN MexaHu3m No3BONUT aBTOMATUYECKMN 3aMeHsATb 3D-mogenb B
cbopke npu nameHeHun reomeTtpum 2D-mogenu.

- 3anucb macchl B WTamMn nocne reHepaumn 3D-moagenu

- Ob6ecneveHa reHepaumsi ModerNnen YepBsUYHbIX peek

- Ob6ecneyeHa reHepaumsi Mogernemn YepBsaYHbIX pes

— [Mpun reHepaLmm KOHUYECKMX KONEC C KPYroBbIM U TaHreHumanbHbIM 3yboMm, a Takke
rMNonaHbIX Konec obecneyvmBaeTcs co3gaHne MOAENN Koneca ¢ pasamepamu,
MaKCMMasbHO COOTBETCTBYIOLLUMM PACUETHLIM.

— CosgaHune yepTexen

- PeanunsoBaHoO nNocTpoeHne HEBNOANMOTO LLUNOHOYHOrO nasa. PaHee, ecnv LUNOHOYHbIN
nas pacnonararncs nog yrrnom 90°, To ero He 66110 BUOHO HA OCHOBHOM BUAE U HE
ObIN0 BO3MOXHOCTUN NPOCTaBUTL pa3mepbl €ro pacrnosioXeHus.

- PeannsoBaHo MacwtabupoBaHMe BLIHOCHOIO SNIEMEHTA CeYEeHUs 3yD4HaToOn penku.

— [NopaboTaHbl BLIHOCHbBIE 3NEMEHTbI NPSIMOBOYHbIX LUNMLEBbLIX CoeanHeHnn. [nsa Bcex
CcnocoboB LeHTPUpoBaHUS U UCMONHEHUn JobaBneHo 0603HaYeHne Hanbonee Yyacto
NPMMEHSIEMbIX NapaMeTPOB LLUEPOXOBATOCTH.

- [NopaboTaHo nocTpoeHne KBagpaTHbIX U LWECTUTPaHHbIX CTyneHen. CaenaHo OKHO
Ans Bblbopa BapmaHTa OTPMCOBKM CTyMNeHn B mogenu. CTyneHn MoryT ObiTb
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MOCTPOEHBI C MOBOPOTOM. Peanv3oBaHO NOCTPOEHWE BHYTPEHHEN LLIECTUrpaHHOM
CTYNeHW 1 KBagpaTHOW CTYNeHn ¢ hackamu.

— LLUINOHOYHBIN Na3 Ha BHYTPEHHEM KOHTYpe CTaro BO3MOXHO CTPOUTb C ANMHOMN
MeHbLUeN, Yem AfIMHa CTyneHn (NPUMEHSIETCA B IMyXnX OTBEPCTUAX).

- [obaBneHbl dhackm 1 cKpyrneHnst Ha BypTukax LenHbiX 3Be3goyek, TepmoobpaboTka
Ha BbIHOCKe Npodunsa 3Be3004kK. [1Ba BapnaHTa pacyeTta LenHbiX nepegad: Yncrno
3BEHLEB M MEXLIEHTPOBOE PaCCTOSHUE.

— [o6aBneH 4ONONHUTENBHbLIA BAapUaHT NOCTPOEHUS LWNOHOYHLIX nasos no FOCT
9472-90 KpenneHne NHCTPYMEHTOB Ha OnpaBKax.

- [Jo6aBneH NpoBepOYHbIN pacHeT Ha NPOYHOCTb LWANLEBLIX NPSIMOBOYHbIX,
SBOJSILBEHTHbIX U TpeyronbHblX coeanHeHun. PacyeT BoinonHsaeTtcs no FOCT 21425
75. MeToguka pacyeTa yuuTbIBaeT TUM nepefayun, CBA3aHHOW CO LUMNULIEBLIM
coefHEHNEM, Harpy3km 1 KO ULNEHTLI, AENCTBYIOWME B KaXO0W nepegaye.

- PeanunsoBaHO NOCTpoOEHWe MHCTPYMEHTarbHbIX KOHYCOB pa3HbIX TUMOB U
COOTBETCTBYHOLUUX UM LIEHTPOBLIX OTBEPCTUIN, €CIIM OHN C HUMW NMPUMEHSAIOTCS.

- [opaboTaHbl BbIHOCHbIE 3NieMeHTbI Ha Npodunu pe3bb (TpaneuenaansHon,
YNOPHOW, MNTYEBOWN U MOAYNbHOW). [pocTaHOBKa AMaMeTpPOB TpaneuenaansHon n
yrnopHou pe3bb ¢ gonyckamu (B cMcTemy BBeAeHbl 6a3bl JONYCKOB Ha 9TW pe3bbbl).

PacuyeTbl MexaHn4eckux nepegad

- PaspaboTtaH Mogynb reomeTpmuyecKkoro pacyeta 1 nocTpoeHne YepBAYHO-PEEYHOM
nepegayv (QunuHopuyeckuli yepesik-3yb64amas pelka). [lepegada aHanornyHa
OPTOroHanbLHON YepBAYHOWN Nepeaaye, TONbKO BMECTO KOCO3yboro koneca B Hewn
paboTaeT Kocodybas perika.

- PaspaboTtaH Mogynb reomeTpmuyecKkoro pacyeta 1 nocTpoeHne YepBAYHO-PEEYHOM
nepepauv (QunuHopuyeckuli Yyepesik-HYepesiuHas pelika). YepBa4HO-peeyHble
nepefadn 4acto NPMMEHSIOTCA B NPUBOAAX TSHKENbIX METANMOPEXYLLNX CTAHKOB.

- B pacuet uenHbix nepeaay BBeAeHbI ABa BapmMaHTa no pasHbiM MeToamnkam (4YnMcno
3BEHbEB M MEXLIEHTPOBOE pacCTOsSHME).

- Ob6ecneyeHa koppekTHasa paboTa npunoxeHus npu 6onbLwon 3arpyske KOMIMAC-
3D Home.

- B pacuetax 3ybuaTtbix nepenay, rae B pesynbTaTe NPOEKTUPYOTCS UMNMHAPUYECKME
LLECTEepPHN BHELLUHEro U BHYTPEHHEro 3auenneHunsi, 4onyckaeTcs BBOA4 AnameTpa
BEPLUMH, 3Ha4YEeHNe KOTOporo 6onbLue (4N WecTepeH BHELIHEro 3auenneHmns) unm
MeHbLUe (4N8 Konec BHYTPEHHEro 3auenfieHnst), YemM pacyeTHbIN guameTp BEpPLUMH
Ha Benn4imHy 2*(C-0,1)*Mn, roe
- C — koahhmumeHT pagnanbHOro 3asopa,

- Mn — moaynb nepegaun.

Takom Nnpuem MOXET MPUMEHATLCS, ECNN HEOBX0ANMO YBENNYUTL KOIDPULNEHT
nepekpbITUA nepegadn, Ho Npu 3TOM crneayeT BHUMAaTENbHO CneanTb 3a
NpoBepOYHbIMU KpuTepnsiMn. OCOBEHHO — ABMEHUSA 3a0CTPEHUSA N MHTepepeHunn.

MexaHuka: AHuUmauyus

MosiBunack komanaa Jo6asums uHeepmupo8aHHbIe waau.

KomaHga npegHasHayeHa ang aybnmpoBaHusi BCEX Y»Ke BBEOEHHbIX LIAroB cueHapus B
obGpaTHOM nopsiake C aBTOMATUYECKUM M3MEHEHNEM HanpaBreHus BCEX OBUXXEHUIN U
o6paTHbIM U3MEHEHNEM NPO3PAYHOCTN KOMMOHEHTOB.

KomaHay pekomeHayeTcs ucnonb3oBaTh 418 aHUMMPOBaHUSA obpaTHON «COOPKM»
nagenus, ecnu «pasbopkay caenaHa Ha NpeablayLwunx Lwarax.

[o6aBneHa koMaHAa OTKIIOYEHUSA COMPSKEHUA ANA KOMMNOHEHTOB, BbIOpaHHbIX Ha
ware cueHapus. CoCTosiHue CONpsiKeHUN 3anoMmMHaeTcs Ha BbIbpaHHOM Liare.

Y KOMMOHEHTOB, BbIOpaHHLIX Ha Llare, aBTOMaTUYECKN OTKMNoYaeTca «pukcaumna»
(ecrnv KOMMNOHEHTLI PUKCUPOBAHDI).

Ha ynpaBnstowyto naHenb Bocnpou3eeaeHus gobaeneHa onuusa Bosepam e Hayvasio.
BknoyeHHas onums no3sonseT aBToMaTU4eCckn BEpHYTb COOPKY B HayarnbHoe
COCTOSIHME MOCIe OKOHYaHUS BOCMPOM3BEEHUS.

HopaboTtaHa CnpaBoyHasi cucrema.

McnpaBneHbl HEKOTOpble OLWMOKM, BbISIBMIEHHbIE B NPOLECCe aKcnnyaTauuu.
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3. O6opydoeaHue: MemannokoHcmpyKyuu
- [JHopabotaHa komaHaa lMnacmuHa. Job6aBneHa BO3MOXHOCTb NOCTPOEHMUS NIIACTUH MO
UMeLLMMCcs rpaHuuam, a Takke onuns Ninomyoe npuMbiKaHue;
— [JobGaBneHbl KOMaHAbI:

- Pa36bumb nnacmuHy. KomaHaa npegHasHaydeHa anga pas3bueHnst nnacTuHbl Ha
4YacTu; B KA4eCTBe rpaHuL, MOryT BbiCTynaTb pebpa, rpaHu, NPOCTPAHCTBEHHbIE
KpvBbI€, NITOCKOCTUN, MOBEPXHOCTW, 3CKU3bI;

- [lMpokon. KomaHaa npegHasHavyeHa ang co3gaHus Bblpes3oB B nNniacTuHax, pebpax
XKECTKOCTN U Npodunsax u3 nonockl. Peann3oBaHbl Bbipe3bl N04 CUMMETPUYHBIE U
HeCUMMETPUYHbIE NONOCOBYNbObI, PABHOMOMOYHbIE M HEPABHOMOSIOYHbIE YrOMKOBbIE
npocwmnu;

- Mosicok. KomaHaa npegHasHayveHa a4ns NoCTPOEeHUS 3N1IeMEHTOB YCUMNEHNS
KOHCTPYKUMIA. [NpegycMoTpeHa BO3MOXHOCTb MOCTPOEHNSA MOSICKOB ¢ 06paboTkomn
TOPLOB.

- 3adesnka. No3BonsieT NOCTPOUTL 3aAernKy — NacTUHy Mo rpaHuLam npokona.
3apenka co3gaeTcs, ecnv 3To NPeaycMOTPEHO BO doparMeHTe Npokona Anst 4aHHOro
Tuna Bblpe3a. dPparMeHTbl NPOKOMOB BXOAAT B KOMMEKT NocTaBku NpunoxeHus.
B0o3MOXHO nocTpoeHre nosnb30oBaTenbCKON 3a4enku Npu BolNONHEHUM TpeboBaHU K
oparMeHTy NpPoKona v 3a8ernku.

- lnacmuHa no e2paHu. No3BoNseT CTPOUTb NMACTUHY, NOBTOPSIOLLYIO (POPMY rpaHMu.
Ecnu B rpaHn nmeroTcs 0TBEPCTUS, TO NIACTUHA Takke CTPOUTCHA C OTBEPCTUAMMN.
lMnacTtnHa pacnonaraeTcsi Ha rpaHu.

4. MexaHuka: lpy>XuHbi
- [pu pegakTMpoBaHUU TpeXMeEPHON MOAENN NPYKUHbI Tenepb oTobpaxaeTtca NaHenb
napamMeTpoB, COAepXalllasa 3fIEMEHTbI yNpaBreHnsi MPOLIECCOM peaaKTUPOBaHMS.
- [JoGaeneHa uHTerpauus c MNonvHom:MDM.
- [opaboTaHa yHKLUMOHANbHOCTb BbIBOAA TEXHUYECKMX TpeboBaHUN.

5. O6opydoeaHue: Pazeepmku
[lo6aBneHbl KOMaHAbI:
- TpoliHuk pacmpy6HbIU;
- Kpecm pacmpy6HbIU;
- Tpyb6a nnockooeasnbHasi;
lMpoghunb npsimoy20sbHbIL.

6. O6opydoeaHue: CeapHble COeOUHEHUsI

- B komaHae O603Ha4YeHuUe ceapHO20 wea AobaBrneHbl cneayroLllmne BO3MOXHOCTH:

— co3gaHue ycrioBHoro o6o3HaueHunsa ceapHoro wea no FOCT 14098-2014,
— CO3[aHue CCbINKM Ha BbIHOCHOWN 3NIEMEHT.

- KomaHpa lMpumeHums ceolicmea o603Ha4YeHull u3 napamempoe paboTaeT B
MoZenun n rpacpnyeckoMm JOKyMEHTE.

— B gwanorax lMapamempsb! ceapHo20 wea komaHabl KoHecmpykmueHbie ajieMeHmbl
ceapHbix weoe, O603HavYeHUe cmaHOapmHo20 ceapHo20 wea no F'OCT n MeHio
nonsi Tekcm o603HavyeHuUs1 NaHENV napaMeTpoB kKomaHabl O603HayYeHuUe ceapHO20
wea fobaBneHa BO3MOXHOCTb MPOCMOTPA CTaHA4APTOB HAa KOHCTPYKTUBHbIE 3NIEMEHTbI
cBapHbIx WeoB. NMogpobHasa nHpopmaumsa B danne ...\Libs\WeldConnect\DataWeld\Stan-
dartPdf\StandartPdf.txt.

- WcnpaBneHbl HaaeHHbIE OLUNOKN.

7. Ko:-:eepmep ECAD-KOMIIAC
[o6aBneHa BO3MOXHOCTb aBTOMaTU4ECKOro Nomcka COOTBETCTBUSA 3anncu KOMMOHEHTa
N ero TpeXMepHoOn Moaenu Npu NOCTPOEHNN peanucTMYHOM MOAEeNW nnaTbl.
Mocago4yHoe mecTo B Bubsiuomeke nocado4yHbix mecm ECAD-cucteMbl MOXET ObITb
aBTOMaTUYECKM COMOCTaBSIEHO TPEXMEPHOM MOAESIM KOMMOHEHTa — MMS doanna
Moenu JOSMKHO COOTBETCTBOBATb MMEHM NocagoyHoro Mmecta. annsl mogenen
MOXHO pa3MeCTUTb Ha CETEBOM pPecypce B OOHOW Marnke unm BO BIIOXEHHbIX Nankax.

- [Jopab6otaHa CnpaBo4yHas cuctema.

8. 0O6opydoeaHue: Kabenu u xa2ymsoi
MpunoxeHue cyLlecTBeHHO nepepaboTaHo.
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TpaekTopnn-MapLUIpyThbl 3NEKTPUYECKUX COEAMHEHUI Tenepb AO0MKHbI CO30aBaTbCA He
noMaHbIMK, a cnianHamm.

[na nocTpoeHns TpaeKkTopun BBeAeHa cneunanbHas KoMaHaa npunoXeHus.
[oGaeneHa KkomaHaa pasgeneHus cnnaHa-TpaeKkTopun Ans co3gaHnst OTBETBIIEHUN.
Tpaccbl npoBoAoB, kabenen n obLwmMx y4acTKOB TeNepb CO34at0TCA B BUAE «KOHTYPOBY,
a He HOBbIX MPOCTPAHCTBEHHbIX KPUBbLIX, MO3TOMY Nto60e n3MeHeHe TpaekTopum-
MapLUpyTa aBTOMaTM4YeCKM NPUBOANT K KOPPEKTHOMY NEPECTPOEHMIO Tpacc.
[o6aBneHo HECKOMNbKO HOBbIX BapMaHTOB MOLENMPOBAHMS XryTOB, B TOM YMcne
WHTEepaKTMBHaA Npoknagka npoBoaHvKa 6e3 npegBapuUTenibHOro NOCTPOEHUS KPUBbIX-
TpaeKkTopun.

MosiBUNack BO3MOXHOCTb peXnuma COBMELLLEHUA MEXNPUOOPHBLIX M MOKOHTAKTHbIX
COELMHEHWI, MPU KOTOPOM BETBb XXryTa MeXnpubopHOro CoOeaAMHEHNA COCTOUT U3
OTAENbHbIX NPOBOAOB NN XU MHOTOXWUIBHOTO Kaberns, MOCTPOEHHbIX MexXay
KOHKPETHbIMM KOHTaKTaMn kaberbHbIX YacTen coeauHUTENen.

M3 cocTtaBa npunoxeHust ucknovyeH KoHeepmep npoekmoe Cable3D e eepcuro 18.0.
BmecTo Hero B npunoxeHue gobasneHa kKomaHaa KONMpoBaHUSA/nepemMeLLeHns
KPWBbIX-TPAEKTOPUIN N3 OCHOBHOW COOPKM M3gennsa B Nnoacbopky BbIGpaHHOIo XryTa,
nnbo 13 noacbopkM OAHOro XryTa B Nogcbopky ApYroro xryTa.

B okHe Tabnuya coeduHeHuli [obGaBneHa kKOMaHaa NepPeEMELLEHNS ANEKTPUYECKMX
COEQVHEHU N3 O4HOrO XryTa B APYrom, a TakKe UCKITHYEHUS dNeKTPUYECKNX
COeVHEeHWU N3 BbIOpaHHOro XryTa.

B aTOM Xe OkHe nosiBunacb koMaHga NOCTPOEHMS NIMHUIA 3NEKTPUYECKNX CBA3EN AN
BblENMEHHbIX B CIMCKE COEOUHEHWIA; MMHUN CBA3EN BbINOSNHAOTCH KakK CnnanHbl No
ABYM TouKaMm.

PeannsoBaHa komaHga rpynnoBOro U3MeHeHUs Tuna npoBoAa AN BblAeNEeHHbIX B
cnucke coeguHeHui. lNocne nameHeHus Tna NPoBOA4a aBTOMATUYECKN
nepecTtpavBaeTcs U TpeXMepHasa MOAEerb XryTa (ecnu oHa yxe bbina cosgaHa).
MosiBunacbk BO3MOXHOCTb Ha3HaunTb Nobyo NoacbopKy OCHOBHOM COOpKM nsgenus
XKrytom/kabenem. PaHee co3gaHme noacbopkm XKryt/kabenb 661110 BO3MOXHO TOMNbKO B
nHTepdemnce «lMepeveHb 3rIEMEHTOBY.

Ho6aBneHa BO3MOXXHOCTb aBTOMaTU4ECKOro Bbibopa TpexmMepHOn Moaenu
anekTpoannaparta ansa 3anucu B lMepeyHe asiemeHmoe, ecnv llepeyeHb 3nemMeHmMos
cchopmmpoBaH 13 akcnopTHo-umnoptHoro XML-darnna ECAD-cuctemsl, u ecnn B XML-
danne nmeeTcs ccblfika Ha UMA panna Moaenu.

MosiBunack komanaa popmmpoBaHma Cneumdpukaumm Ha XryT HENOCPEACTBEHHO MO
TpexmepHon mogenu nagenus, 6e3 cosgaHma cOOpPOYHOro YepTexa XryTa.
CyuwectBeHHO — npumepHo B 10—15 pa3s — yBennyeHa CKOpOCTb MOCTPOEHUST MOOENN
XryTa, 4To 0COBEHHO 3aMETHO Ha XryTaxX C HECKOSTIbKUMU COTHAMU COEQUHEHWUA.
CospgaHa HoBas CnpaBoyHasi cuctema ¢ metogonorunen «bbicTporo craprtay,
NnoAroToBMNEHbI BUOAEOPONMKN NO HOBbIM BO3MOXHOCTSAM MPUSOXKEHMS.

OGopydoeaHue. Tpy6onpogoodsbi

Tenepb Npu ycTaHOBKE anemeHTa Ha Tpyby ee Tpacca He pa3buBaeTcs. Teno Tpy6bl
npv yCTaHOBKe Ha Hee arnemMeHTa pas3buBaeTcs Ha ABa (B cneundukaumm nm
COOTBETCTBYIOT ABe aetanu). MNpn yganeHni/nepemeLleHnn anemeHTa Ha gpyrom
cerMeHT Teno Tpybbl BocCTaHaBnmBaeTcs (B cneundurkaumm e CoOoTBETCTBYET OA4HA
aeTtanb).

MosiBuNack BO3MOXHOCTb pa3MeLLEeHNst aNeMeHTa B 3epKanbHOM OTPaXeHun
(pa3BopoT anemMeHTa Npu BCTaBKe).

MosiBunack HoBas komaHaa U3onuposamb mpy6onpoeod, NO3BONAOLAA CO34aBaTh
TpexMepHble Mogenu nsonsaumm Ha Tpybax, otBogax, TPONHUKaX U ApYyrux
NOBEPXHOCTAX MOCTOSHHOIO KPYroro ceveHus, a Takke o6aBnaTbs Moaenu
N30MAUMOHHBIX BOKCOB Ha TpyGHOW apmarype.

[o6aeneHna nHterpauus c NOJIMHOM B pexxume pegaktnpoBaHus Tpybonposoaa.
MosiBunack BO3MOXHOCTb 3afaTb HanpasneHue npormba wnawxra. Mpu nocnegyrowem
yBENnMYEeHUM ANVHbI WNaHra Mmogernb nepectpanBaeTcs Tak, YToObl LWaHr «npoBucan»
B 3a[jlaHHOM HanpaBfeHUN.
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10.

11.

- Ecnun gnuHa Tpy6bl He 3acmKcupoBaHa, TO €€ MOXXHO U3MEHATb MbILLIbIO,
«nepeTackmas» CBOOOAHYO TOYKY Ha O4HOM M3 KOHLOB TPYObl MM CPEAHIOK TOYKY
Tpybbl. ATO NO3BONSAET OLICTPO M3MEHSATL KOH(OUIYpaLUo CO34aBaeMoro
TpybonpoBoaa, 3agasas AnuHbl Tpyd 6e3 obpalleHuns kK cneumanbHbIM 3fIEMEHTaMm
ynpasneHus. B ganbHenwem nonyyYeHHble ANIMHBbI MOXHO YTOYHUTD.

- 3ameHeH meTopg oTobpaxeHus ctunen Tpybonposoaa Ha NaHenn napaMeTpoB: CUCOK
CTUNEeNn cTan MHOroCTPOYHbIM, YTO YCKOPSIET BbIOOP CTUNS.

- [obaBneHa BO3MOXHOCTb OKPYIIIEHUS 3Ha4YeHMI Macchbl U AnnHbl TPyObl Ans
oToOpaxeHus B cneumndukauumn. Mogenbs npu BKIKOYEHUM OKPYTNEHUSI HE MEHSIETCS.

- BbINK ONTMMMU3MPOBaHbI NPOLIECCHI NPUNOXEHNS, B CBSI3W C YEM YBENUYMUITIOCH
ObicTpoaencTeme ero paboThbl.

Bu6nuomeka CmaHdapmHbie usdenus
- B katanor Kpenex nobasneHsol:

- BuHTbl DIN 7500;

- lankun FOCT ISO 7042-2016, TOCT ISO 7044-2016, TOCT ISO 10511-2016, FOCT
ISO 10512-2016, OCT ISO 10513-2016, OCT ISO 12126-2016, FOCT ISO 4036-
2014, TOCT ISO 4035-2014, TOCT I1SO 4032-2014;

- Wanbel FTOCT ISO 7092-2016, FOCT ISO 7093-1-2016, FOCT ISO 7093-2-2016,
OCT P NCO 10669-2017, TOCT P UCO 10673-2017, TOCT 19115-91;

- 3aknenkn FOCT P UCO 15977-2017, TOCT P NCO 15978-2017, FTOCT P NCO
15979-2017, TOCT P MCO 15980-2017, TOCT P NCO 15981-2017, TOCT P NCO
15982-2017;

— 3aknenku rae4vHblie Bralo;

- Wnunekmn FTOCT 10494-80.

- B katanor [Jemanu, y35bl U KOHCMPYKMUBHbIE 35ieMeHmbI [OOaBNeHb!:

— dnaHubl FTOCT 9399-81;

— TponHukn TOCT 22822-83;

- KaHaBku nog ynopHble 6bicTpocbemHble wanbbl FTOCT 11648-75;

- 3arnywkn nosopoTHble ATK 26-18-5-9;

- lMpoknagkn MOCT 23358-87;

- Tpy6bl TOCT 32528-2013;

- YnnotHeHunsa FTOCT 22704-77;

- MydTbl BTynoyHsle FOCT 24246-96.

- B karanor 9nekmpuyeckue annapamsi u apmamypa 3D nobasneHbl:

- IMnatel n npoknagkn OCT 107.680225.003-86.

Bu6nuomeka Mamepuansi u CopmameHmabl

B katanor Mamepuanb! u CopmameHmbi OOaBEHbI:

- TOCT 5189-2018, TOCT P 58272-2018, TOCT 20916-87, FOCT P 55983-2014, TOCT
32096-2013, FTOCT 7927-75, TOCT 892-89, TOCT P 54577-2011, FOCT P 55065-2012,
FOCT P 54571-2011, TOCT 34401-2018, TOCT 34400-2018, TOCT 23008-78, TOCT
32464-2013, TOCT 2291-77, TOCT 19700-91, TOCT 28815-2018, TOCT 18215-87, FTOCT
32582-2013, FTOCT 18102-95, TOCT 4166-76, TOCT 9574-90, TOCT 9574-2018, TOCT
4214-78, TOCT 5949-75, TOCT 10091-75, FTOCT 28874-2004, TOCT 34470-2018;

- TOCT P 57837-2017, TOCT P 58019-2017, TOCT P 54568-2011, TOCT 326142012,
FOCT P 52381-2005, TOCT 9723-73, TOCT 10945-74, TOCT 6858-78, TOCT 5556-81,
FOCT 5210-95, TOCT P 58144-2018, TOCT P 55820-2013, FOCT 6823-2017, FOCT P
58064-2018, TOCT 10200-2017, TOCT 10316-78, TOCT P 58106-2018, TOCT P 52367-
2017, MHCT 266-2018, TOCT P 527072007, TOCT 27542-87, TOCT P 57517-2017, TOCT
P 57568-2017, TOCT P 57772-2017/EN 611-1:1995, TOCT 25500-82, TOCT P 57658-
2017, FTOCT P 57641-2017, TOCT P 57642-2017, TOCT 21444-2016, TOCT P 57774-
2017, TOCT 31378-2009, TOCT 9965-76, TOCT P 57999-2017/EN 301:2013, TOCT P
58007-2017, FTOCT 876-73, TOCT 33341-2015, TOCT 19285-73, FOCT 1825187, TOCT
30515-2013, TOCT 19297-2003, TOCT 19281-89, TOCT 21427.2-83, TOCT 19851-74,
FOCT P 53803-2010, FOCT 17152-89, TOCT 34180-2017, TOCT 26103-84, TOCT 30357-
96, NOCT 30268-95, TOCT 12769-85, TOCT 28580-90, FOCT 16381-77, TOCT 20022.2-
2018, TOCT 25452-2017, TOCT 8673-2018, TOCT 6742-79, TOCT 6445-74, TOCT 1339-
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79, IOCT 17626-81, TOCT 5694-77, TOCT 10457-73, TOCT 9442-76, FOCT 9255-76,
FOCT 898075, TOCT 10835-78, TOCT 23174-78;

- TOCT 2677-78, TOCT 3117-78, TOCT 15028-77, FOCT 5860-75, TOCT 1052178, TOCT
19814-74, TOCT 4462-78, TOCT 5861-79, FTOCT 11088-75, FOCT 2651-78, TOCT 22280-
76, TOCT 19906-74, TOCT 4172-76, TOCT 5644-75, TOCT 13805-76, TOCT 10539-74,
FOCT 10275-74, TOCT 1277-75, TOCT P 50418-92, TOCT 6344-73,IOCT 29298-2005,
FOCT 10652-73, TOCT 201-76, FOCT 9976-94, TOCT 20288-74, FOCT 23844-79, TOCT
4471-78, TOCT 510677, TOCT 4174-77, TOCT 7345-78, TOCT 10262-73, TOCT 19710-
2019, FOCT 23343-78, TOCT 15081-78, FOCT 9355-81, TOCT 10146-74, TOCT 2748-77,
rOCT 6419-78, TOCT 12026-76, FTOCT 332-91, TOCT 2156-76, TOCT 1433278, TOCT
6691-77, TOCT 4041-2017, TOCT 6102-94, TOCT 11025-78, TOCT 13913-78, TOCT 645-
89, NOCT 6926-75, TOCT 6418-81, TOCT 28546-2002, TOCT 9307-78, TOCT 11109-90,
FOCT 9412-93, TOCT 4403-91, TOCT 1899280, FOCT 9262-77, TOCT 5848-73, TOCT
1928-2019, NOCT 25593-83, TOCT 10054-82, TOCT 3647-80, FOCT 4159-79, TOCT
8313-88, NOCT 9882-77, TOCT 13303-86, TOCT 20298-74, TOCT 10163-76, TOCT
24615-81, TOCT 5728-76, TOCT 10455-80, TOCT 25664-83, TOCT 24595-81, TOCT
3776-78, TOCT 8677-76, TOCT 4529-78, TOCT 4142-77, TOCT 12162-77, TOCT
1747895, TOCT 20301-74, TOCT 18289-78, TOCT 23519-93, TOCT 4466-78, TOCT P
54331-2011, FTOCT 1089-82, TOCT P 55475-2013, TOCT 16762-82, TOCT 9968-86,
FOCT 19240-73, TOCT 13622-91, TOCT 13738-91, FOCT 13616-97, OCT 6-19-510-80,
MOCT 17575-90, FOCT 17576-97, TOCT 25593-83, TOCT 13624-90, TOCT 5520-2017,
rOCT 13617-97, TOCT 13618-97.

N3MeHeHuUe KoMniekma nocmaekxku

12.

13.

B komnnekT noctaeku BknodeH Modynb onmumu3ayuu I0SO-K. OH cnyxuTt ans
aBToOMaTtuM3auun npouecca nomcka onTMMarnbHbIX MPOEKTHLIX NapameTpoB Npy peLleHnum
3agav B cpege KOMIAC-3D Home.

Mooynb onmumu3sayuu I0SO-K nocTtyneH Tonbko B 64-paspsgHon Bepcun KOMIAC-
3D Home.

B Bepcumn 19 basosasd 4yactb MHcTannsumoHHoro naketa KOMIMAC-3D Home Gbina
ob6beanHeHa ¢ MawwmHocTpoutensHon n MNMpubopocTponTenbHOM KOHUrypaumamu. B
CBS3M C 3TUM OTAeNbHble dhannbl C MHpopMaumnen o KoHpUrypauuax yaaneHsl, a ux
COAEPXXMMOE BKIMIOYEHO B HACTOALLMIN LOKYMEHT.

NHdopmaumnsa o MalimHocTponTenbHom koHdurypaumm Bepenn 13 SP1-18.1

NHdopmauma o MNpmnbopocTpoutenbHOM KoHdurypaumm sepcumn 16—18.1

Omnuyusi eepcuu 18.1 om eepcuu 17.1

Obuiee

1.

Mosasunuck crnegyoLlme BO3MOXKHOCTU HAaCTPOWKKN HTepdenca:

- Bblbop pasmepa 3Ha4KkoOB U Hagnucen. [ina aToro CNyxmnt komaHga Pa3mep 3Ha4ykoe u
mekcma B MeHI0 KHomnkn Hacmpolika uHmepgbetica, kKOTopas HaxXoauUTCA B CTPOKE
[(MaBHOro MeHto cuctembl. [IOCTYNHO Tpy pasmMepa: CTaHgapTHbIA, CPeAHUIN, KPYMHbIN.

- W3meHeHusa BepTukanbHOro pasmepa MIHCTpymeHTanbHom obnacTtu, T.e. KonmMyecTea
CTPOK B Hen. [insa aToro cnyxaT komaHabl OOHa cmpoka, [Jee cmpoku v Tpu cmpoku,
Haxo4sAWmMecs: B KOHTEKCTHOM MeH0 MIHCTpyMeHTanbHon obnactu.

MosiBunack BO3MOXHOCTb BblbupaTh, rae OyayT pacnonaraTbCs 3arofloBKM BKNAAokK
OTKpbIBAEMbIX U CO34aBaeMbIX OKYMEHTOB: CMEBa, T.€. B Ha4Yane CTPOKMN 3arofloBKOB
BKI1AQoK, Uin crnpaea, T.€. UK B KOHLe 3TON CTPOKX. BbiGop Npon3BOAMTCS C MOMOLLbIO
komaHabl Hoeble eknadku B MeHto KHonkn Hacmpotka. KomaHga umeeT NoaMEHHo 13
AByx koMaHa: Crieea n Cnpaea.
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3. Pasmep rpaduyeckorn obnactn B okHe KOMIMAC-3D MOXHO yBenuyusaTth 3a cHeT
Hencnornb3yeMblX B AaHHbIA MOMEHT naHesnen. [JocTynHbl crieayloLmne BO3MOXHOCTU:

Jlio6yto Manenb ynpaenexus (Mapamempsoi, Jepeeo dokymeHma, llepemeHHbIe 1
Op.), ECINM OHa BKIHOYEHA COOTBETCTBYIOLLLEN KOMAHAOM U3 MeHo Hacmpolika —
TMaHenu, MOXHO NGO CKpbITb, MO0 NokasaTb. [epekntoyeHne Nnpon3BoanTCA C
NMOMOLLLIO KHOMKKU Y BEPTUKaNbLHOM rpaHnLbl okHa. KHonka npucyTcTeyeT, koraa MaHenb
OOCTYynHa.

Mo ymonuyaHuto BCe NaHenNu BKITHOYEHbI.

Mpn aTOM B rpadpn4ecknx JOKYMeHTax U Moaensax nokasbiBaeTcs naHenbs fjepesa
doKyMeHma, a octarnbHble NaHenu ckpbiTbl. [1py BbI3oBE Kakon-nnbo KoMaHabl NaHeNb
lMapamempbl aBTOMaTUYECKM MOSBSIETCA U OCTAETCH Ha 3KpaHe [0 3aBepLUEHMS
KOMaHAbl.

B TekcToBbIX AOKYMeHTax v crneundukaumax nokasbiBaeTca naHens Mapamempesi.
UHCcTpyMeHTanbHble naHenu u MNaHenu ynpaeneHus MOXXHO OQHOBPEMEHHO CKPbITb,
BKIMIOYMB PEXMM CKPbITUS NaHenen. Ha akpaHe ocTaHyTcs [MaBHOe MEHI0, 3arofoBKu
BKIafoK JOKyMeHTOB U lNMaHenb 6bicTporo goctyna.

Pexxurm cKpbITUst NaHenen BKNIYaeTCs U OTKNo4aeTca KHonkon Omob6bpaxkeHue
naHesiel, KOTOpasi HAXOAMTCA B CTpoke ['NaBHOrO MEHI0 CUCTEMBI.

Pexum ckpbITusa naHenen yqobHO ncnonb3oBaTth 4515 NPOCMOTPa AOKYMEHTOB.
Hanpumep, paspabaTbiBas KOMNOHEHT, MOXHO B oTAenbHoM okHe KOMIMAC-3D
npocMmaTpmBaTb CoOAepXalLlyto ero cOopky 1 npy Heo6xogMMOCTU CHUMATDL C Hee
pasmepbl.

«nepeTaCKVlBaﬂ» MbILUbI 3aroyioBKM BKNaAOK OKYMEHTOB, MOXXHO BbIMOJTHATb

cnegywowme 0encTBus:

CospaeaTtb HoBble okHa KOMIMAC-3D — ansi 3Toro 3arofioBOK BKNagku OKYMeEHTa
HY>KHO «MepeTawunTby 3a Npeaenbl CTPOKN 3arofnoBkoB. Ecnu npu 3ToM HOBOE OKHO
KOMIAC-3D TpebyeTca npukpennThb K rpaHuLe akpaHa, 3arofioBoK BKMaaku cnegyet
NoaBECTU K HY>KHOW rpaHumLe.

MepeHocutb gokymeHTbl Mexay okHamm KOMIMAC-3D — gnst 3Toro 3arofioBOK BKNagku
HY)KHO «MepeTawmnTb» Ha CTPOKY 3arofioBKOB BKAL4OK APYroro OKHa U NOMeCcTUTb
Mexay yxe MMerLMMUCS BKNaakaMu Unv B NOACBEYEHHYO 06n1acTb BBEPXY OKHa,
€CNN B HEM HET OTKPbITbIX AOKYMEHTOB.

BHyTpeHHue anroputmbl KOMIMAC-3D nepepaboTtaHbl C Lenbio NoBblLEHUS

NPoOM3BOANTENBLHOCTU. [JOCTUIHYTO YCKOPEHUE B pasHblX acrnekTax: OTPMCOoBKa
nHTepdenca n paboyero okHa mogenu, co3gaHve 1 nepecTpoeHre accoumaTUBHbIX BUOOB,
paboTa c TpexmepHbIMn mogenamu. NMoapobHee 06 yckopeHun paboTbl C MOAENAMU CM. B
pasgene «TpexmepHoe MOLAENUPOBAHMEY.

yCOBepLIJeHCTBOBaH MONUCK KOMaHA:

B CMMCKe pe3ynbTaToB NMOMCKa KpOMe Ha3BaHWs KoMaHabl oTobpaxaeTcsi coyeTaHve
KnaBuLW ONSA ee BbI30Ba, a Takke «MyTb» K KOMaHAe, T.e. Ha3BaHue nyHkTa [(naBHOro
MEHI0, BMOXEHHOIo MEHIO U T.4.,

MOMCK BO3MOXEH MO NoOOMY CrOBY M3 «MyTU» K KOMaHAe, HanpuMmep, pesynbTaTtom
noucka no cnosy «dann» 6yayT Bce KOmaHObl MeH0 Palist (KpomMe KOMaHA 3arpysku
HeAaBHMX OKYMEHTOB M 3a4aHUi Ha neyatb),

B pe3ynbTaTax novcka otTobpaxaeTcs TeKyliee COCTOSAHNE KOMaHA: He4OCTYMNHbIe
KOMaHAbl NOKa3blBAOTCA CBETNO-CEPbIM LIBETOM, KOMaHAbI-Nepeknyarenn — c
WHONKATOPOM COCTOSIHWS (C MMKTOrPaMMOWN Ha U3SMEHEHHOM Unun obbl4HOM (hoHe, C
«ranoykom» unm 6e3s Hee),

B CMNWCKe pe3ynbTaToB Noucka noaYyepknsaeTcs Habop CUMBOIIOB, COBNaaatoLLMii C
BBEAEHHbIM A4S Noucka (AaHHas BO3MOXHOCTb JOCTYMNHA Takke BO BCEX APYruX
cryyasix, Korga ocyLlecTBsieTCs NMouck, Hanpyumep, Npu noucke B [lepese).

HopaboTaH gmanor HaCTpoWKK KnaBuaTypbl. Tenepb OH NpegoCTaBnsieET cnepyoLwmne

BO3MOXXHOCTWU:

Bbl60p KOHTEKCTa, T.e. rpynnbl KOMaHg Aand HaCTpOVIKM; OOCTynHbI crnegywoune
KOHTEKCTbI:
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10.

11.

- YepuyeHue,

Paboma ¢ mekcmom u mabnuuamu,

Cneyudgpukayus,
- TpexmepHoe mModenupoeaHue,
— Bce KkoMaHObI,

- nevyaTtb CrMcKa KOMaHZ TEKYLLEro KOHTEKCTa U Ha3HAYEHHbIX UM COMETAHWUIA KNaBULL,

— TOWCK B TEKYLLLEM KOHTEKCTE KOMAHZ MO COMETaHUIO KIaBuLL,

- NpVMeHeHne n3MeHeHun 6e3 3akpbIiTUs auarnora.

Kpome TOro, B cnegyroLmx cnyvasx nosiBnstoTCA COOOLEHUS:

- nomnbiTKa Ha3Ha4YeHUs KOMaHAE Y)Xe 3aHSATOro COMeTaHUs KnaBuLL; B 3TOM COOOLLEeHNN
MOXHO MOATBEPAUTL NEpPeHa3Ha4YeHne Unm oTkasaTbCs OT HEero,

- nomnbiTKa Ha3HaYeHUs KOMaHAe 3ape3epPBNUPOBAHHOIO COMETaHMs KnaBuLL, KOTOpoe
HEBO3MOXHO UCMONb30BaTb.

MosiBunucb kKOMaHabl YnpaesieHue cesi3aHHbIMU crieyugbukauyusimu v YnpaesieHue
cesizaHHbIMU Yepmexamu. OHY NpegHasHayeHbl 4ns OPMUPOBAHUS KOMMITEKTOB
CBSI3@HHbIX AOKYMEHTOB U AJ151 OTKPbITUS HYXXHOrO JOKYMEHTa M3 3TOro kommnnekra. B
KOMMMEKT MOryT BXOAUTb COOPKW, AeTanu, YepTexu n cneyndumkauyun.

- KomaHpa YnpaesieHue cesizaHHbIMU crneyughukayusiMu JOCTyNHa npu paboTte ¢
yepTexom munm coopkon. OHa 3anyckaeT NpoLecc, B KOTOPOM MOXHO NMPOCMOTPETb U
oTpefakTupoBaTh CMNCOK cneumdukaunin, BXogawmx B O4MH KOMMMEKT C TEKYLLMM
OOKYMEHTOM, a TakKe OTKPbITb N0OY0 cneundmnkaumio n3 cnucka. Cneundukaumm, K
KOTOPbIM MOAKMIOYEH TEKYLLIMIA AOKYMEHT, BKIHOYAKOTCS B CMIUCOK aBTOMAaTUYECKN.

- KomaHpa YnpaesieHue cesi3aHHbIMU YepmexaMu JOCTynHa npu paboTte co cbopkon
unu getaneto. OHa 3anyckaeT Npouecc, B KOTOPOM MOXHO NPOCMOTPETh U
OTpefaKkTUpOBaTb CMNCOK YEPTEXKEN, BXOAALLNX B OOUH KOMMIIEKT C TEKYLLEN MOAENbIO,
a TaKke OTKpbITb N0OOM YepTex M3 cnmcka. Yeptexu, KoTopble cogepxat
accoumaTuBHbIe BUAbI TEKYLLEN MOOENM, BKNHYAOTCA B CMIUCOK aBTOMaTUYECKN.

Taknm o6pasoM, koMaHObl YnpaesieHue cesizaHHbIMU crieyughukauusimu n

YnpaeneHue cesizaHHbIMU YepmeKamMu NO3BONST ObICTPO OTKPbLITb CBA3AHHYIO C

TEKYLLUM JOKYMEHTOM crheunduKaLmio unm YepTex, He pasbiCKuBas HYyXXHbIW ¢oann Ha

aucke.

O6GpaTnTe BHUMaHWNE: pyYHOE BKITHOYEHME JOKYMEHTa B CMIMCOK HE CO34aeT CBA3b MeXay

HAMM 1 TEKYLLUM OOKYMEHTOM, a py4YHOE UCKMNIOYEHNE N3 CNUCKa He yaansaeT CBA3b. 10

€CTb, ecnn [obaBUTb B KOMMMEKT TeKkyLen cOopkm yepTex (Hanpumep, coaepxaLini

CcXemy), TO accoumaTMBHbIE BUAbI COOPKN B HEM OT 3TOr0O HE NOSIBATCA, a €CINX yaanuTb U3

Komnnekra coopku crneumdmkaumio, To cbopka OT Hee He OTKITHUUTCS.

BBeaeHa nHaukaumsa cnegyowmx cnyyaes:

= [OOKYMEHT OTKPbIT TOMbKO ANSA YTEHUS UM BOCCTAHOBIIEH — B 3arofioBKe BKNagku
OOKyMeHTa oTobpakaeTcs cneumanbHbIi 3HAYOK; TEKCT «TOMbKO AN YTEHUSI» UMK
«BOCCTaHOBMNEH» OTOOpaaeTcsa Ha MUHMATIOPOW AOKYMEHTA, KOTOpas NosiBNAETCS
npv HaBedeHUM Kypcopa Ha 3arofloBOK BKMaaKu;

- KOMIMAC-3D sanyweH ¢ npunoxeHnem KOMIMAC-3awwnta — ambnema KOMIMAC-3D B
BEPXHEM FIEBOM Yriy OKHa UMEET KpacCHbIN LiBET.

HopaboTaH gmanor co3gaHusa HOBOro AOKYMEHTA: Tenepb Mexay ero BblaoBamu
coxpaHsaeTcsa UHopMaums O TOM, Kakasa cTpaHuua — fJokymeHm vnv [JokymeHm rno
wabsioHy — vcnonb3oBarnach B nocrneaHun pas. To ecTb, ecnv NocrneaHuin AOKYMEHT Obin
co3faH no wabnoHy, To B CneaylLWuin pas gmManor oTKpoeTcs Ha cTpaHuue JokymeHm no
wabrioHy.

To e oTHocuTcs kK CTapTOBOM CTpPaHULE: Ha HEN OToGpaXkatoTcH 3Ha4ku nmbo ans
co3faHus 0bblYHbIX AOKYMEHTOB, NMMBO AOKYMEHTOB MO WabfnoHy B 3aBUCUMOCTU OT TOrO, C
WwabnoHom mnu 6e3 Hero GbiN co3gaH NoCNeaHUA OOKYMEHT.

Hanuuune npobena, pasgenstowiero ob6o3HadeHne 1 Kog AOKYMEHTa, onpeaenseTcs
kntodom DocumentCodeSpaceDelimiterOn B cekumu [Other] dbaina kompas.ini. 3Ha4yeHus
Knova:

- Yes — npo6en pobasndercs

- No — npo6en He gobaenseTtcs
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12.

13.

14.

15.
16.

Mo ymonyaHuto, T. €. ecnu OTCYTCTBYET dhann kompas.ini nnv Kno4
DocumentCodeSpaceDelimiterOn B Hem, npoben mexay o603Ha4YeHnem 1 Kogom
AOKymeHTa gobaensieTcs.

MosiBUNack BO3MOXHOCTb YNPaBnsiTb CKOPOCTbIO M3MEHEHMS N300paXXeHUs Ha IKpaHe

(T. e. cKOpoCTbIO MacLTabmpoBaHUA, cABMra, NOBOpoTa) NPU ABMXKEHWUM IXKONCTMKA
mMaHunynstopa 3Dconnexion. KoadhduuneHTsl 4ns kaxkgoro u3 Hanpasnenun X, Y, Z, A, B, C
3apatoTca B panne KOMPAS.ini. NMogpobHee — cMm. pa3gen CnpaBoYyHON CUCTEMbI O
KOMPAS.ini.

B komnnekT noctaeku BkItoueHo nocobme « KOMIAC-Ipaduk. Mprembl paboTtbi». Pann
nocobus KOMPAS-2D _methods.chm v dainbl AOKYMEHTOB AS1s1 YIIPaXXHEHUIA HaxoaaTcs B
noananke Tutorials\lNpuembr pabombsl 8 KOMIAC-Ipaghuk rmaBHOM nanku cuctemsol. na
3anycka nocobus ns KOMIAC-3D cnyxut komaHga Cnpaeka — O6y4yarouwjue
mamepuanbi — lMpuembl pabombi 8 KOMIMAC-Ipaghuk.

MeHto, nosiBNSAOLEECs Npy HaXXaTum HeKOTopbIX KHOMNOK MaHenu GeicTporo goctyna,
nocne Bbi30Ba KOMaHAbl HE UCHe3aeT, a OCTAEeTCs Ha AKpaHe M NO3BONSeT Bbi3BaTb APYryto
kKomaHgy. Takum obpasom, Tenepb nornb3oBaTtesib 6€3 NOBTOPHOIO 06paLLEHNS K MEHIO
MOXET, HanpuMep, BKNIOYNTL/OTKIHOYNTb HECKOSBKO NPUBA30K, HECKONBKO pa3 NMOMEHSATb
OpWEHTaLMIO MOAENU U T.N.

MeHt0 3aKpblBaeTCs nocre Lenyka BHe ero unm nocne BbiI30Ba U3 HEro KOMaHabl,
3anyckatroLlen npoLecc.

YMonyaTtenbHbI nepuog aBTocoxpaHeHus ysenuyeH ¢ 1 o 10 MuHyT.

AKTyanunanpoBaHbl 00OPMIIEHMS AOKYMEHTOB: LMdpPbl roaa B 0003HaYeHUAX CTaH4APTOB
(B KOMMEHTapUAX K A4eiikaM OCHOBHOW HaanucuK) Tenepb COOTBETCTBYIOT AEACTBYHOLLNM
pefakumam 3TUX CTaHAapToB. M3-3a 3TOro Npy OTKPbITUKN YepTexen, cneundukaumi n
TEKCTOBbIX LJOKYMEHTOB MOTYT NOSABMAATLCA COOOLLEHNA O HECOOTBETCTBUM OHOPMIIEHUS
AOKYMEHTa ncxogHoMy odhopMiieHnto B GnbnuoTteke.

TpexmepHoe ModenuposaHue

1.

3HaunTenbHO yBENUYEeHa NPoM3BOANTENBHOCTbL PaboThbl CUCTEMBI MPU BbIMONIHEHUN

cneayrouwmx 4encTBuin:

— CpaBur, NOBOPOT, U3MeHeHMe MacwTaba mogenu B paboyvem okHe. B pexunme ceveHuns
MoJenu yckopeHue oCobeHHO 3aMeTHO, eCrnv UCNoNb3yeTcsl Yay4YuweHHbIU BapuaHT
OTPUCOBKM (O BapuaHTax OTPUCOBKN CM. HUXE).

- Bbibop ob6bekToB (rpaHen, pebep, Ten), Hanpumep, BbIOOp rpaHel ans co3gaHus
CONPSKEHUN.

- Onepauun, cBA3aHHbIE C N3MEHEHEM rpaddUYecKnX AaHHbIX, Hanpumep,
BKITHOYEHME/OTKIMIOYEHNE BUAMMOCTM KOMMNOHEHTA COOPKM.

- Pacuet MUX u 3aBucswwme oT 3TOro pacyeTa onepauun n KomaHabl, Hanpumep:

— COXpaHeHue moaenwu,
— BXOA B NPOLIECC peaaKkTMpoBaHMS CBOWCTB MOAENN UM KOMMOHEHTA,
- nony4eHue ceegeHui o cbopke ¢ NOMOLLLI0 KoMmaHabl MHgpopmayust 06 o6bekme,
— MpoeLMpoBaHNE MOLENN B YEPTEX.
— [lepecTtpoeHune cOopKM:
— C MaccuBamu,
— C 60NbLUON BMOXEHHOCTbLIO.

- OTKpbITME COOPOK C 6OMbLLON BOXEHHOCTBIO UNW coaepXallmx 6onbLure MaccuBbl
KOMMNOHEHTOB (M1 60MbLLOe KONMYECTBO MacC/BOB), NOKanbHbIe BCTaBKU.

- Bxoa B pexum pegaktMpoBaHMs KOMMOHEHTA Ha MeCTe M BbIXOA U3 3TOro pexuma npu
paboTe co cbopkamu ¢ 6ONbLLON BIIOXKEHHOCTLIO.

- BcraBka koMnoHeHTa (BKMto4asn anemeHTbl n3 bubnuotekn CtaHaapTHbIX M3penun):

NO3MUNOHNPOBaHNE paHTOMa KOMIMOHEHTA,

BbIGOp 06HLEKTOB A1151 CONPSHKEHUN,

NOATBEPXKAEHME CO3AaHNSA COMPSKEHUN,

— MNOATBEPXAEHNe BCTaBKMU.
— CosgaHue 3epkarnbHOro UCMosIHEHNST COOPKN.
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BBeeHbl BapmMaHTbl OTPUCOBKN MOAeNW: Yry4yweHHbIU, ba3zoesbil, Coemecmumbili
Be3 annapamHo20 yckopeHusi. BapuaHT OTPUCOBKN — cTeneHb, B koTopon KOMIMAC-3D
3ag0encTByeT BO3MOXHOCTU BUAEOKAPThI A5 CO30aHNSA N300paKeHNss MoAenu Ha aKpaHe.
BapvaHT ¥Yny4yweHHbIl 03Ha4YaeT HanbonbLUy NPOM3BOAUTENBHOCTE OTPUCOBKKU, HO ANS
aToro Heobxoamma Buaeokapta ¢ nogaepxkon OpenGL 4.5 u 6onee 4 'b BugeonamaTu.
Mo ymonyaHuio BapuaHT OTPUCOBKM onpeaenseTcs aBToMaTUYeCckn B 3aBUCUMOCTU OT
BO3MOXHOCTeN BuaeokapThl. [1py He0BX0AMMOCTU TEKYLLUNA BAapUaHT OTPUCOBKN MOXHO
N3MEHUTb B Ananore, BbldabiIBaeMoOM koMmaHgon Hacmpolika — lMapamempsbil... —
Cucmema — Pedakmop modesieli — YnpaesieHue usobpaxxeHuem.

MepepaboTaH MexaHW3M HaCTPONKM TOYHOCTM OTOBPaXeHUss Moaenu, Gnarogaps aTomy:

- M0 YMONYyaHuIo Tenepb ycTaHoBreHa b6oree BbiCOKasi TOMHOCTb OTODpPaXXeHUs!, Yem
paHbLue,

- [AvanasoH HaCTPONKM TOYHOCTU CMELLLEH B CTOPOHY YBENNYEHUS,

- ynydleHo oToGpaXKeHne MenKMX No cpaBHEHNIO ¢ rabapuToM Moaeny o6 bLEKTOB.

YcoBepLUeHCTBOBaAH (PyHKLMOHAN TUNOB 3arpy3Ku:

- [ob6asneH Tvn 3arpy3km Yacmu4Hbil. [pyn ero ncnonb3oBaHnn 13 ganna KOMMOHeHTa
3arpyxatoTca Tena u noBepxHoctu. bnarogaps atomy Tmn 3arpy3kv Yacmu4Hsbil, B
OTnnyune oT Ynpouw,eHHo20, NO3BONSET HaKkNaabiBaTb HA KOMMNOHEHT CONPSKEHUSA K
NPUMEHATb K HEMY Oonepaumu, HanpuMmep, Bbipe3aHusi, 6e3 CMeHbl TUna 3arpysku Ha
MonHbit. Ons Toro, 4tobbl NONYYNTE HAMBONBbLWINIA 3P EKT OT NCNONL30BaAHNA TMNa
3arpyskun YacmuyHbit, COOpKy 1 BCe €€ KOMMOHEHTbI HEOOXOANMO COXPaHUTL B
KOMIMAC-3D v18.

- Ecnn Bo Bpemsi paboThl co cOopKom BbIN M3MEHEH TUN 3arpy3kn Kakoro-rnmbo 13
KOMMOHEHTOB, TO NMPU COXpaHeHUn cOOPKM BblAAeTCs 3anpoc Ha Co3AaHMe HOBOro Tuna
3arpysku (ecnu B cbopke He BbIno Nonb30BaTENLCKUX TUMOB 3arpy3kn) UM coxpaHeHue
NM3MEHEHMWI B TEKYLLLEM MOMb30BaTENBCKOM TUMNE 3arpy3Ku.

- YBennyeHa a¢pHeKTUBHOCTb NPUMEHEHNS K COOPKE TUMOB 3arpy3kn YnpoweHHbI,
ra6apum v Mycmod. Ans Toro, 4toObl NONY4YnTb HaMboNbLUNA 3 EKT OT
NCNoNb30BaHMA TUNa 3arpy3ku Ynpouw,eHHbIl, CO0pKy 1 BCE €€ KOMMOHEHTbI
Heobxoanmo coxpaHnte B KOMITAC-3D v18.

KoMnoHeHTbl COOPKM MOXKHO 3aMEHSATb MX YNPOLLEHHBbIMW BapuaHTaMy — MakeTaMu.
Pe3ynbTaTom Takon 3aMeHbl IBNAETCA KOMMNOHEHT, reoMeTpusi KoToporo 6epetcs 13
danna makeTta (bnarogaps aToMy YCKOPSAKTCS AencTBusa co cbopkon), a CBOMCTBA
3aMEHEeHHOro MakeToM KOMMOHEHTa OCTaTCA TaKMMM Xe, Kakme Obinn y MCXOLHOro
KOMMOHeHTa (bnarogaps aToMy OT4eT Unm cneumdurkaumus no cbopke, cobpaHHom 13
MakeToB, OyOeT akTyanbHON).

dann makeTa HeobxoanMMo co3aaThb 3apaHee.

KoMnoHeHT MOXeT ObITb BCTaBrieH B COOPKY C NpMMEHEHNEM MakeTa HOBOW KOMaHOO0M
Hob6asumb makem KomMnoHeHma u3 ¢hatisa. ins paHee BCTaBNEHHOTO KOMMOHEHTA
NPYMEHEHNe MakeTa MOXHO BKITHOUUTb NPU HACTPOMKE ero CBOMCTB C MOMOLLbIO KOMaHAb!
Ceolicmea KOMMOHeHMa.

[TpumeyaHue: YBennyeHns npons3sogmTenbHOCTH npu pabote ¢ 6onbwmmn cbopkamm
MOXHO Takke OOUTHLCS C MOMOLLbIO HEMOSHOWM 3arpy3kyM KOMNOHEHTOB, Hanpumep,
NCcnonb3ys TUNbl 3arpy3kn YnpouwieHHbIU  Yacmu4Hbid. B oTnvyne ot npuMeHeHus
HernosiHoro TmMna 3arpysku, 3ameHa KOMNOHEHTa MakeToM SBsieTCA cnocobom He
BPEMEHHOr0, @ NOCTOAHHOIO U3MeHeHMs obbeMa AaHHbIX, 3arpykaembix ang paboTbl co
c6opkon. Mpn He0BXO0AMMOCTN MOXXHO COBMECTUTL 00a noaxoaa.

YcoBepLleHCTBOBaHa paboTa ¢ Konnewm reoMeTpumn 13 BHELLHEro dhanna: Tenepb MOXHO
BKMIOUYMTb pydHOE OOHOBMNEHME KOMWKU, a TakkKe yKkasaTb, JOMKHA N OHa OTCREXnBaThb
nosiBNeHMe N3MeHeEHNn B CBOEM dbanne-ncTo4YHMKeE.

Bbibop BapraHTa 06HOBREHUSA NpU CO30aHUN NN PeaakTUPOBaHUN KON NPON3BOAUTCS B
cekuun Mapamempbi 06HoeeHUs Ha NaHenn napaMmeTpoB. Takke MOXHO BblOpaTb
BapuaHT OOHOBNEHNSI U3 KOHTEKCTHOrO MEHHK0 Konumu reomeTpum B [lepese mogenmu.

Py4Hoe oGHOBREHME KOMUU reoMeTpmm NPOn3BoaUTCS C NOMOLLIbIO KoMaHabl O6Hosumb B
KOHTEKCTHOM MeHio B [lepeBe noctpoeHusi. OBGHOBMEHME cpasy BCEX NMEHOLLUXCH B
MOZENN KOMUI reoMeTpmm NnpomnsBoantcs komaHgon lNpaeka — O6Hoeumb onepayuu
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KOIMnupoeaHusi.

MosiBunace KomaHaa Pebpo ycuneHusi, npefHa3HavYeHHas ons noctpoeHunsi pebpa
XXEeCTKOCTU Ha crnbe nuctosoro Tena. Pebpo MoxeT GbiTb NPSIMbIM UK € Npornbom, a ero
ceyeHne — V-06pasHbiMm nnun U-obpasHbim. Pebpo ycunenns He npenaTcTeyeT
pasrnbaHunto crnba n He y4YMTbIBAETCS NP pacyeTe pasBepPTKU.

KomaHga Pebpo ycusneHusi HaxoauTcs Ha NaHenu 3s1ieMeHmbl JIuCmMogo20 meria.

Ockn3 komaHabl Bypmuk Tenepb MOXeT coaepaTb TOYKM (paHee — TOMbKO KOHTYpbI).
Takum 06pa3om MOXHO CMOAENUPOBAaTL CAHEPUYECKYIO LLUTAMMOBKY UMW MYKIEBKY.

B komaHgax Ceu6, Caub no nuHuu v Modceyka nosBunics cnocob pasmeLleHnst crnba
Mo nuruu cauba. 3ToT cnocob o3HavyaeT Takoe cMeLLleHne crmba OTHOCUTENBHO
yKa3aHHOW Ans ero nocTpoeHus NMMHUK, Y4TO nocne pasrnbaHus crnba oHa okaxeTcs
nocepeavHe pas3orHyToro y4dactka, T. e. coBrnageT C NMHuen crmba Ha pa3BepTKe NUMCTOBON
Aetanu. [laHHbI cnocob yckopsieT NOCTPOeHUe NMCTOBOM AeTanu B criyyae, ecnm nmeeTcs
yepTexX ee pasBepTKu.

MosiBunacb BO3MOXHOCTb CO34aHMs NMHWIA CTMBoB Npu pasrnbaHmum crmboB NMUCTOBOIO
Tena KomaHaon Paszo2Hymsb. BkntoyeHne/oTknio4eHme co3gaHus nnuHmui crnbos
NPOM3BOANTCS C NOMOLbIO nepekntovaTens JIuHuu cauboe Ha NaHenn napameTpos. [Npu
Heob6Xx0AMMOCTM NNHUKN CTMBOB MOTYT UCMONb30BaTLCS B OMNepaumsax Tak xe, Kak gpyrne
NPSIMOSIMHENHbIE OOBEKTLI, HANPUMEP, UX MOXHO 3aeNCTBOBaTL NPU NPOCTAaHOBKE
pa3mepoB.

[lopaboTaH pexvm pasBepTKU IMCTOBOW AeTanu. MIaMeHeHMsa KOCHYNNCb Kak HaCTPONKK

pexuma, Tak u paboTbl B HEM.

- [pwn HacTpoWke napamMeTpoB pasBepTKN MOXHO:

— BKnounTb NOCTPOEHNE NUHUIM CrMBOB — TakK Xe, Kak U B KomaHae Pa3zoa2Hyms.

- OTknounTb OTOBpaKeHNe 06BHLEKTOB, HeaKTyarbHbIX AN pa3orHyTon geTanu,
Hanpumep, pa3amepoB 1 0603Ha4YeHMI, «KOTOPBABLUNXCA» OT CBOMX 6a30BbIX
06bekToB. [loCTyneH aBToMaTuyecknii BbIGop Taknx pasamepos u o6o3HaveHuni. Mpu
HeOoBX0AMMOCTN MOXHO BPYYHYIO BKITHOUYUTL B YNCIIO CKPbIBAEMbIX U ApYyrne o6bekTbl:
OCM, NNOCKOCTW, TOYKM M T.M.

— BkniounTb ynpoLLeHne KoOHTypa pa3BepTku NMCTOBOM AeTanu. YnpoLleHne coCToUT B
UFHOPMPOBaHMN CMOXHbIX BbIPE30B B MECTaX CTbIKOBKM Cr1MBOB (3T BbIpE3bl, Kak
nNpaBuno, BO3HWKAIOT Npy 3aMblkaHuM crnbos ¢ obpaboTkon yrnos). JaHHas
BO3MOXXHOCTb MO3BOSISIET COKPATUTb BPEMSsI NOATOTOBKM KOHTYpa pa3BepTKU 411
0b6paboTkM Ha cTaHkax ¢ YllY.

YnpolieHne nepefaeTcs B YepTEX pa3BepTKu.

- B pexume pasBepTkn MOXHO co3gaBaTtb pasMmepbl n 0603Ha4veHust. B [lepese mogenu
3TN 06BbEKTEI (a Takke NUHUKU crba, ecnu nx NOCTPOEHNE BKITOYEHO) OTOBpaxaloTcs B
crneumansHOM pasferne Paszeepmka, KOTOPbIA SBMASETCH CaMblM NEPBbIM pa3fenom
Hepesa.

Nocne BbIxoada U3 pexunma pasBepTkn pasgen Pazeepmka octaetca B [lepese, HO

CTaHOBUWTCS HeQOCTyNeH; 06beKTbl, CO34aHHbIE B PEXNME pa3BepPTKU, NepecTaroT

oToOpaxaTbcs.

Mpy yoaneHun napameTpoB pasBepTKN STOT pasnen ncdesaeT; yoansoTca Takke Bce

00beKTbl, CO30aHHbIE B PEXUME Pa3BEPTKN.

YcoBepLUEeHCTBOBAHO 3aMblkaHue yrinoB B koMaHgax Ceub n Caub no acku3y: 3aMblkaHve
CMEXHbIX YrfoB CTano BO3MOXHbIM Ans cnyvaes, korga pebpa, Ha KOTopbIX CTPoATCA
crnbbl, MPUMBIKAIOT C pa3HbIX CTOPOH K OOHOMY U TOMY Xe Cruby (T.e. COeANHEHbI
nocpencTBomM gyroobpasHoro pebpa). PaHee 3aMblkaHNE CMEXHbIX YrioB Obiflo BO3MOXHO
TONbKO B TEX MecTax, rae pebpa coeanHanmMcb HENOCPEACTBEHHO, T.€. UMenu obLLyto
BEPLUMHY.

Mpu BbINONHEHUM KOMaHA, Co2Hymb n Pa3zo2Hymb Ha [NaHenn napameTpoB Tenepb eCcTb
KHOMNka Bce caubbl. OHa NO3BONSAET BKNIOYMTbL B CNUCOK crmbaembix (pasrnbaembix) cpasy
BCE UmetoLwmnecst B moaenu cruboi.

B rpynne komaHA NocTpoeHusi OTBEPCTUIA BOCCTAHOBNEHa koMaHaa Omeepcmue u3
6ubnuomeku; dyHKUMOHAN KOMaHAbl paclumpeH. ®opma oTBEpCTUsi, KOTOPOE CO3aeT
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AaHHas kKoMaHga, onpenenaTcs napaMmeTpuyeckum pparmMeHTomM U3 6ubnunoteku
anemMeHToB (*.kle).lNo ymonyaHunio ncnosb3yeTcs BXoAdLast B KOMMNIIEKT NOCTaBKK
GubnuoTteka Hole.kle.

PacwwupeHune yHKuMoHana koMaHabl COCTOUT B CReayoLLeMm:

— [Mpun nocTpoeHnmn oTBEPCTMA U3 BUOBNNOTEKN JOCTYNHBI TE X€ BO3MOXHOCTU, YTO U
AN oCTanbHbIX OTBEPCTUN rPpynMbl: PACcrofioXKeHWe Ha rpaHn NPOM3BOSIbHON hOPMbl
(paHee — TonbKO Ha nnockon), pes3bba, 06paboTka HaBeca n Npoune.

- [NapameTpbl oTBEPCTUA MOryT ObITb M3MEHEHbI BHE npoLlecca: Ha [aHenu
nepemMeHHbIX ans onepaumm Omeepcmue u3 6ubnuomeku co3galTcs
nepeMeHHbIe U3 UCNONb3YEMOro oparmeHTa.

MosBunack komaHaa Oceeast IUHUS, cO3aatoLlas B MOAeNn oceBble NUHUK. YTOObI
MOCTPOUTb OCEBYIO JIMHUIO, HY>KHO YKa3daTb NGO LMINHOPUYECKYH/KOHNYECKYIO rPaHb,
nnbo aBe Toukn. Tovka 3aaeTcs sIBHO Unu nyTem ykasaHuda pebpa. MoxHo ykasaTb nubo
pa3oMkHyTOe pebpo nbon opmbl — ByAeT Mcnonb3oBaHa ToYKa B cepeanHe pebpa,
nnbo 3amMmkHyTOE pebpo B hopMe OKpYKHOCTU/annunca — OygeT ucnosb3oBaHa To4vka B
LeHTpe pebpa.

OceByto NMHUIO 1 ee BepLUNHbI MOXHO 3a4eMCTBOBaTb B Pa3fuyHbIX onepawmsx,
Hanpumep, Ansl NPOCTaHOBKN pa3MeEpPOB.

Yto0bl 0CceBasi NMHWS NpoeLmpoBanach B acCounaTUBHbBIA BUA MOLENW, MPU HACTPONKE
BMAa AOMkHa ObITb BKMoYeHa onumsa Ocu B cnucke O6beKkmbl 0ghopMIIeHUsT CEKLM
O6BbeKkmsbl.

Ecnn npn BeinonHeHun komaHasl Omeepcmue BkNntoydeHa onumnsa Ocbk, TO OCb OTBEPCTUS
co3faeTcs Kak oceBasi NMMHNA (paHee — Kak BcrioMoraTtesibHas ocb).

MosiBuNack BO3MOXHOCTb CO3[aBaTb COOTBETCTBYIOLNE CTaHAapTaM 0603HaYeHNs
pe3bbbl. [ANg KOHMYECKUX N TPYOHbIX LMnnHapudecknx pesbd obosHaveHne opmmpyeTcs
B BUAE NMHUMN-BBIHOCKW, AN OCTarnbHbIX pe3bb — B BUAE AnameTparnbHOro pasmepa.
O6o03HayeHne moxeT bbiTb co3aaHo komaHaamu lMpou3eo0HbIl pa3mep, JIuHus-
eblHOCKa, [JuamemparnbHbIl pa3mep. Kak n octanbHble pasmepbl 1 0603HavYeHus,
0603HayeHne pe3bbbl NnepeaaeTcsi U3 MOAENM B €€ aCCOLMATUBHBIN YEPTEXK.

MosiBunacbk BO3MOXHOCTb BbiOOpa HanpaeneHus pesbObl: Npasas unu neesas — npu
CO3[aHnN YCrNOBHOro n3o6paxeHnsi pe3bObl (B TOM Yncne BO BPEMS MOCTPOEHUS KPYrIioro
oTBepcTuA). Beibop ocyliecTBnNaeTcs ¢ nOMOLWblo nepekntovatens HanpaeneHue Ha
MaHenu napameTpos.

YcnoBHble n306pakeHnsa neson 1 NnpaeBon pe3bd He OTNMYAaTCSA BHELLHE, HO B
obo3HaueHne neeon pe3bbbl gobaensaTca cumeonbl LH.

MosiBunachk BO3MOXHOCTb NPOELMpOBaTh B 3CKM3 cneayoLlime obbekTbl:

— JluHnn odepka rpaHen. MNMpoekuuns NMHUK oYepKa BKITKOYaAEeTCa B COCTaB NPOeKLmn
rpaHu, ecnv Ang npoeunpoBaHns bbina ykasaHa rpaHb. Bo3amoxkHa Takke npoekumns
OTAENbHOM, NPOM3BOSIBHO BbIOPaHHOM NMHMK ovepka. Mpu n3ameHeHnn opMbl rpaHun
UIn ee NonoXeHns OTHOCUTENBLHO MIOCKOCTU 3CKM3a NPOEKLMS NTMHUM OYepKa STOM
rpaHu nepecTpavBaeTcs.

- BcnomorartenbHble 1 KOOpAUHATHBIE MAIOCKOCTU, NEPNEHOUKYIISIPHBLIE NITOCKOCTU
ackusa. lNpoekumm NnockocTen — BCrnomMoraTerbHble NPsMbIE.

[lopaboTaH npoLecc BCTaBKkM KOMMNOHEHTa B COOPKY: Tenepb 3a 0AWH BbI30B KOMaHAbI
Hobasumb komMnoHeHM u3 ¢halisia MOXHO BKIHOUNTb B COOPKY HY>XHOE KONMYeCcTBO
9K3EMMNAPOB OAHOrO NMMOO HECKONBKNUX KOMMOHEHTOB, BbIOMpas X UCTOYHUKM B NpoLiecce
BCTaBKM No Mepe HagobHoCTW.

B meHto Bbidenumpb 0o6aBneHbl KOMaHAbl ANS BblAENEHNS BUAMMbIX/HEBUAMMBIX Ten, a
ans cbopkn — Takke KOMNOHEHTOB. OBBbEKT cUMTaeTCs HEBUAMMBIM, €CMN BO BCEX LLUECTH
CTaHOAPTHbLIX OPMEHTALMSIX OH NOSTHOCTLIO 3aKPbIT APYrMMM OObEKTaMMU.

[laHHbIE BO3MOXXHOCTU YCKOPSAIOT NOAroTOBKY (banna-maketa KOMMOHEHTA U TUMNOB
3arpysku cbopku.

B komaHpax CnnatiH no moykam, CnnatiH no nosrocam v JlomaHasi nosiBunach
BO3MOXXHOCTb OTMEHMUTb aCCOLMATMBHYIO CBSA3b C TOYEYHbIM 0OBLEKTOM Cpa3sy BCEX UK
HECKOMNMbKMX BblIOpaHHbIX BEPLUUH. [1NA 3TOro CNYXMT KHOMNKa Ydanumb cesi3b,
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23.
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27.

28.

pacnonoXxeHHasa Hag Tabnvuen napameTpoB Toyek Ha [NaHenu napameTpoB. KHonka
AOCTYMNHa B peXnme peaakTUpoBaHUA cnnanHa/noMaHon, ecnuv B Tabnvue napameTpoB
TOYEK BblAeneHbl CTPOKM, COOTBETCTBYIOLLNE BEPLUMHAM, KOTOPLIE CBS3aHbI C TOYEYHbIMMU
obbekTamm.

Mpn NOCTPOEHMUN CKPYINEHNs C NepeMeHHbIM paanyCcoM MOXHO YCTaHaBnMBaTb
accoumaTuBHYIO CBSI3b MexXay Toukon pebpa, B KOTOPOW 3a4aHO 3HaYeHne paguyca, u
TO4YeYHbIM 06beKTOM. Ha3BaHume yka3aHHOro ToMevHoro obbekTa oTobpaxaeTtcs Ha
MaHenn napameTpoB B Tabnuue HacTpOMKu paguyca.

Mpwn HacTpoiKke CBOWCTB Tena, co3gaHHoro B cbopke, Ha NaHenn napameTpoB
NpUCyTCTBYET onuunsa Bknroyums e cneyugukayuro. Ecnn oHa BKoYeHa, TO B cOopke
(Npn HanNnuMM onucaHns cneundgukaumm) cosgaeTca o0bLEKT cneundukaunm, CBA3aHHbIA C
AaHHbIM TenoM. O6o3HaveHre 1 HaMMeHoBaHMe Afis aToro obbekTa 6epyTcs N3 CBOUCTB
Tena; no ymon4yaHuio o0bekT nomellaeTcs B pasgen cneundukaumm Jemarnu.

YKasaHue nNnocKocTu nepen Bbl30BOM KOMaHabl HopmMarnbHO K... (BHE pexnma ackusa)
bonblle He aBnsieTca obs3aTenbHbIM. [1NocKknii 06bEKT MOXHO BbIOpaTh 1 NOCHE BbI30Ba
KOMaHAbl — B NpoLecce, KOTOPbIV 3anyCcKaeTcsl aBTOMAaTUYECKM, CNN NpeaBapUTENbHOro
yKasaHus NiockocT He Obino.

B KOHTEKCTHOM MeHI0 06bEKTOB, HaxoaALWMXCA Nog YKaszaTternem OKOH4YaHusi MOCTPOEHMS,
Tenepb NPUCYTCTBYET KOMaHAa Ykaszamesnb nod ebidesieHHbIU 06Bekm. Kpome Toro,
npv BblaeneHmn obbekTa Noa Ykasatenem v Npu Bbi30BE HA HEM KOHTEKCTHOIMO MEHIO Ha
3KpaHe NosIBNSeTCA KOHTEKCTHAs NaHesnb — Takas Xe, Kak B CBOOO4HOM MecTe
rpadgoumyeckon obnacTum.

- MakcumanbsHO 40onyCTUMOE KONTMYECTBO KPMBbIX, KOTOPOE MOXHO MOCTPOUTL 3a OOUH
BbI30B KOMaHAbl I'pynna usonapamempu4yeckux Kpuebix, ysenndeHo 0o 1000 B
KaX4oM HarnpaseHuu.

- [lpwu BbligeNeHnn 3K3eMnnsapoB maccuea B [lepese unu B rpadmyeckorn obnactu u
HaxaTtum knasuwmn <Delete> yaansatoTca BbibpaHHble ak3eMnnspbl. Quanor, B KOTOpom
TpeboBanock ykasaTtb, YTO credyeT yaanuTb — BblOpaHHbIe 3K3eMNNApbl Maccusa unm
BECb MAacCUB — UCKIMIOYEH.

B HOBbIX Mogensx 6yayT No yMONYaHWIO UCMONb30BaTLCS CreAyLLMe CXEMbl OCBELLEHMS:
ana netanm — fJononHumenbHoe oceeuwjeHue cHU3y, ons cbopkn — OceewjeHue
mpems1 ucmoYyHuUkamu (paHee Ansi BCeX TUMNOB MOAENEN UCronb3oBanacb cxema
OceeweHUe OOHUM UCMOYHUKOM).

B ananor Ymo HeeepHO? noGaeneHbl kHoMkn Pedakmupoeamsb v lMepelimu K
o6bekmy. KHonka Pedakmupoeamsb 3anyckaeT peAakTupoBaHne obbekTa, KOTopbIn
COAEPXMUT OLIMOKY, BblAENEHHYIO B Ananore, a kHornka lMepetimu Kk o6 bekmy
noaceeunBaeT 3TOT 06bekT B [lepeBe mogenu (unu B [lepeBe nepeMeHHbIX, eCnu ananor
Ymo HeeepHO? Obin BbI3BaH N3 HEFO).

M3meHeHa paboTa pexuma ynpoLLeHHOro otobpaxeHns mogenu. B cBs3u ¢ 9TUM U3MeEHeH
Ananor HaCTPOMKKN 3TOro pexnma (Bbi3biBaeMbli KomaHgon Hacmpolika —
Mapamempebl... — Cucmema — Pedakmop modesnel — YnpouwieHusi — [Ipo4ue).

- W3 gnanora vcKmnoYeHbl onuum:

- Bbicmpoe omob6paxeHue nuHul. [JaHHbIA cnocob 0TobpaXeHUs NTIMHUIA
NCNoNb3yeTcst NOCTOAHHO, BHE 3aBUCUMOCTW OT TOTO, BKITHOYEH NN PEXUM
YMPOLLEHHOIO OTOBpaXXeHUs.

- OmknroYumb ompucoeky oyepkog. OTpUCOBKa OYEPKOB MNP YNPOLLEHHOM
oTobpakeHnn oTKIToYeHa.

- Cemy4amas npo3pa4yHocmb. CeT4yatas Nnpo3pavyHOCTb NpPU YNpPOLLEHHOM
OTOOpaXkeHnn BKITOYEHa.

- CKpbimb cemky.

— CKpbImb noeepxHocmu. [OBEPXHOCTN NpU YNPOLLEHHOM OTOBpaxeHnn
NnoKa3bIBalOTCA.

- Onumu CKkpbIimb pa3mepbi 1 CKpbIMb ycr108Hble 0603Ha4YeHUs1 3aMeHeHbl OOHOW

onuunen CKpbimb pa3mepbl U 0603Ha4YeHuUs .
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[ononHutensHoe [epeBo Moaenn MoXeT MMeTb COBCTBEHHbLIN POH, KOTOPLIN NOSABMAETCS
npv HaBeadeHun Kypcopa Ha [lepeBo. bnarogaps atomy ynydwaeTca YATaemMocCTb
Ha3BaHWI 3NIEMEHTOB B Clly4dasix, Korga LUBeT CMMBOJSIOB OfIN30K K LBETY M300paXkeHus,
noBepx KOToporo pacnonaraetcsa [JepeBo. BknioyeHne/oTknoveHme nokasa goHa
npounssoanTcs onunen Omobpaxamb ¢hoH onosIHUMebLHo20 depesa npu
HaeedeHuuU B ananore, Bbl3abilBaeMoM komaHaon Hacmpoltika — lMapamempsbl... —
Cucmema — 3kpaH — PoH paboyezo nosisi modenedu.

Y kHonkn Kapkac Ha NaHenu ObiCTporo Bbi3oBa MNOSIBUIIOCH MEHIO, coAepXallmMe koMaHabl
NPUMEHEHNs OCTarnbHbIX TUNOB 0TOBpaxeHna mogenu (kpome Tuna MosymoHoeoe ¢
Kapkacom). KHonka Takke CrnyXut MHOUKaATOpOM TEKyLLEero Tmna otobpaxeHus: Ha Hewn
oTobpaxkaeTcsi NUKTOrpammMa nocregHen Bobl3BaHHON U3 ee MEHIO KOMaHAbl.

[nga npumeHeHns Tuna otobpaxeHusi llosrymoHo8oe ¢ KapKacoM, Kak U paHee, CRyXuTt
oTAenbHas KHornka Ha NaHenu 6bICTporo BbI3oBa.

MosBnnack BO3MOXHOCTL 3a4aHuUs HyﬂeBOVI Maccbl Moaesin Unm KOMNOHEHTa C60pKVI.

Ecnn Bo BpemMsi peaakTMpoBaHUS KOMMOHEHTA B KOHTEKCTE COOpKM B HEM CO34aeTcs
HOBbIN KOMMOHEHT, TO ANA COXpaHeHWs ero gpanna npegnaraeTcd nanka, cogepxatlas
pefakTUpyembIi KOMMOHEHT (paHee npeanaranack nanka coéopku).

Komanga OmmeHumsb, Bbi3aBaHHasi NOCNe ceaHca KOHTEKCTHOrO peAakTUpOBaHNUS
KOMMOHEHTa, OTMEHSIET Cpa3y BCe CAenaHHble B 3TOM CeaHCe N3MEHEHUS (paHee OHM
OTMEHANUCH NO O4HOMY, T.€. ANA yaaneHus Bcex M3aMeHeHu TpeboBanock Bbi3BaTb
KOMaHAy HECKOSbKO pas).

MukTorpammebl conpsixkeHun B [lepee NOCTPOEHNS coBnagaroT C NMMKTorpaMmaMmn Ha
KHOMKax Bbl30Ba KOMaH CO34aHnsi COOTBETCTBYIOLLNX COMPSPKEHUI (paHee Ans BCex
conpsbkeHu B [lepeBe Mcnonb3oBanachk O4Ha v Ta e nukTorpaMmma).

M3meHeH nopsagok BbliaeneHns KOMNoHeHTa B rpaduyeckon obnacTtu: Tenepb Anst 3T0ro
HY>HO LLESTKHYTb Ha KOMMOHEHTe, yaepXusasa HaxartbiMu knasuwmn <Shift> n <Ctrl>
(paHee — TonbKo <Shift>). TO caenaHo Anga yHUduUKaumm npnemos paboTbl B UepTexe u
mMozaenu.

pagpuyeckue QoKymMeHMbI

1.

2.

MosBUNNCH HOBbIE BO3MOXHOCTM NPOCTaHOBKM 0603Ha4YeHWUI LieHTpa:

- [JopaboTaHa komaHOa Aemooceeasi: Tenepb OHa NO3BOMSET NPOCTaBUTb 0603HAYEHUSA
LeHTpa cpasy K HECKOMbKNM OKPYXXHOCTSM (a Takke annuncam, gyram OKpyXHOCTeun u
3NNUNCOoB) TekyLuero Buaa. [4na aToro HyXXHO BblAENUTbL OOBEKTHI U BbI3BaTb KOMaHAY.
BmecTo BblgeneHns o6 beKTOB MOXHO BblAENUTb LENVKOM OAVH BUA, HEe 06a3aTenbHo
TEKYLLWNN.

- [JobasneHa komaHaa Kpyzoeasi cemka yeHmpoe — s 06paboTkn OKpYXHOCTEN U
YT, LEHTPbI KOTOPbIX HAXOASATCS HA OOHOWM OKPY>KHOCTW.

YTtoObl nocTponTb 0603HAYEHNE, HYXKHO YKa3aTb NMO0 Tpu o6bekTa, NGO oanH OObEKT
N UeHTp ceTkn. OcTanbHble 06BbEKThI, LEHTPbI KOTOPbIX NPUHaANexar Ton xe
OKPY>KHOCTW, HAXOOATCA aBTOMATUYECKN (MOXHO OTKMIOYNTL aBTOBbIOOP 06 HLEKTOB 1
YKa3blBaTb X BPYYHYIO).

- [Jo6GaeneHa komaHaa JluHeliHasi cemka ueHmpoe — s 06paboTkm OKpPYKHOCTEN U
YT, LEHTPbl KOTOPbIX HAXOAATCS B y3nax NIMHENHOW CETKMU.

Y7106l NOCTPOUTL 0B03HAYEHNE, HYXXHO 3a[aTb Yrofn HaknoHa nepBon OCU CETKU U Yron
pacTBopa ocel, a 3aTeM NnMbo ykasaTb Bce 00bEKThI, MO0 ykasaTb ABa 0ObekTa B
NPOTMBOMONOXHbIX Yrrax CETKU U BKITHOYNTbL aBTOBLIOOP OGBLEKTOB.

O6beKTbl ANSA KPYroBOW M NIMHENHOW CETKM LIeHTPOB MOXHO yKa3aTb 1 A0 Bbl30Ba
KOMaHAabl.

Komangbl Kpyz2oeasi cemka yeHmpoe v JluHeliHasi cemkKa yeHmpoe8 HaxoaaTcs Ha
naHenu O60o3HaYyeHuUs1 B OQHOW rpynne ¢ komaHaon O6o3HavyeHue yeHmpa. Kak n
ansa o6o3HavYeHnsa UeHTpa, ANsi CETOK LLeHTPOB BbIMOMHAKTCA CTaHAAPTHbIE
TpeboBaHMA: NMUHUM NepeceKkaloTCs WTPUXaMn 1 BbICTYNatoT 3a npeaenbl 00 beKTOoB.

MepepaboTaHo ynpasrieHne CBOMCTBAMM YepTexa, COAepKalllero accoumaTuBHbIe BUAbI
mMogenu. B kauecTBe UCTOYHMKA CBOWCTB ANsi 9TOM0 YepTexa MOXHO UCMOoNb30BaTh
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mMogens. Bkrountb ucnons3osaHve Moaenu 1 Bblbpatb Mogens (ecrv B YepTex
cnpoeumpoBaHo 6onee 04HOW MOAENN) MOXHO MPU peAakTMpPOBaHUM OCHOBHOW HagMUCH 1
npu paboTe co ceoncTBamn yepTtexa. Kpome Toro, BKNIOYUTL UCMONb30BaHME MOAEN B
Ka4yecTBe MCTOYHMKA CBOMCTB YepTexa MOXHO Npu CO34aHUN B HEM MepBOro
accoumaTuMBHOro Buaa 3Ton Moaenu.

Ecnun mogenb gBnseTca NCTOYHMKOM CBOWCTB YepTexa, TO 3Ha4YeHus onpeaeneHHbIX
cBoncTB (0603HaYeHe, HauMeHoBaHue, Macca, amunusa paspaboTaBLUEro U HEKOTOPbIX
APYrux) nepefarTcs B YepTex U3 Mogenu n astomaTtndeckn obHosnawoTcs. Mpu
HeobxoanmocTn Ans Noboro CBOMCTBA 3Ty CBA3b MOXHO OTMEHUTb U 3afaTb
NMPOU3BOSIbHOE 3HAYeHe.

lMepenada cBOMCTB B 0OpaTHOM HarnpasneHuu, T.e. U3 Yeptexa B MoAerb (Oblio 4OCTYNHO
Ans 0003HaYeHNs 1 HAMMEHOBAaHUA N3AENns), UCKMNYeHa.

Takke NCKITOYEH NPEXHUIA MEXaHN3M CMHXPOHM3aLMNU OCHOBHOW HaaMNMCK Yeptexa C
MOZenbio U BCE CBA3AHHbIE C HUM 3NIEMEHTbI YNpaBreHns, KOTopble HaxoauNNCL B
Avanorax HaCTPOMKM HOBbIX U TeKyLLLero IOKYMeHToB, Ha [aHenu napameTpos npu
pefakTMpoBaHUN OCHOBHOW HaAMUCK YepTexa.

MosiBNacb BO3MOXHOCTbL BKIHOYEHMS B aCCOLMATMBHLIE BUAbI NPOEKLMIA 3CKN30B,
NMEILLMXCA B MoAEeNN. DCKU3bl NPOELMPYOTCA B YepTeX B TOM BUAE, B KAKOM
oToOpaxarTcsa B peXnme TpexmMepHoro MoAenmpoBaHms.

lMpoekums ackusa B BUAE CO3LAETCH BHE 3aBUCMMOCTU OT B3aMMHOMO PacrnonoXeHns
MMOCKOCTM 3CKM3a N NITOCKOCTM NPOEKLMIA BUAa.

[nsa ynpaBneHus npoeunpoBaHNeEM 3CKM30B MpU HACTPOMKE NapaMeTpoB BuOa B CMMCOK
O6BLexkmebi Ha [NaHenn napaMmeTpoB aAobaBneHa onuns AcKu3bl.

B komaHgax CmaHOAapmHbie eudbl, Bud ¢ modenu, lNMpoekyuoHHbIl eud, Bud no
cmpeJsike nosiBMnacb BO3MOXHOCTb YePHOBOro npoeumpoBaHus. Onuns YepHoeoe
npoeyupoesaHue nosensieTca Ha lNaHenu napameTpoBs, ecnu B BUAE OTKITHOYEHO
oTobpaxkeHue NMMHUIN HEBUOUMOTO KOHTYpa. Mpu BKNHOYEHHbIX NMHUAX HEBUANMOTO
KOHTypa 4YepHOBOE NpoeLnpoBaHne HEBO3MOXHO.

UepHoBOe npoeLmpoBaHme NpomsBoanTca boeicTtpee 06bIMHOMO, HO C MOHWKEHHOM
TOYHOCTbIO, B pe3yrnbTaTe Yero Ha NPOEKL MU MOryT OTCYTCTBOBaTb MESNKME NO CPABHEHWIO
c rabaputom Modenun aNeMeHThI.

B [lepeBe 4epTexa BMAbI C YHEPHOBOW NPOEKUME MMEIOT crneuunanbHyo NMKTorpaMmy,
OTIIMYHYIO OT NUKTOrpammbl 06bI4HOrO BuAa. Ytobbl NONy4YNThL B BUAE HE YEPHOBYIO, a
TOYHYIO MPOEKLMIO, HYXXHO OTpPeaaKTMpoBaTb NapaMeTpbl 3TOro BUAa, OTKIIYMB ONUUIO
YepHoeoe npoeyupoeaHue. OHa JOCTYNHA TaKkke B KOHTEKCTHOM MEHKO Buaa,
BblaeneHHoro B [lepeBe noctpoeHus. Mocne oTKNIYeHMs YepHOBOIo NPOeLMpoBaHm1S
YyepTex HeobxoaMMOo NepecTpounTb.

[ns ynpaBneHus ymonyaTtenbHbIM CNOCOB0M npoeunpoBanns onuns YepHoesoe
npoeyupoesaHue nobaeneHa Ha Bknagky JIuHuu gnanora, Bbl3biIBAEMOro KOMaHA0M
Hacmpolika — Mapamempesl... — Tekywuti yepmex — lMapamempbl 0OKyMeHma —
Bud (ons HoBbIX fOoKyMeHToB — Hacmpoltika — lMapamempbl... — Hoeble
dokymeHmsbl — pachudeckuli dokymeHm — [Mapamempbi dokymeHma — Bud). o
YMOSYaHUIO OMUMS BKITHOYEHA.

B KOHTEKCTHOE MEHIO U KOHTEKCTHYIO NaHerb OTAENbHOro reoMeTpu4eckoro obbekTa B

accounaTtMBHOM Buae fobaBneHbl cnegyrolme KoMmaHabl (X 4EUCTBUE pacnpoCTpaHAETCs

Ha KOMMOHEHT, NPOEKLMN KOTOPOro NPUHAONEXMUT BblAENEeHHbI 0OBHEKT):

- [lNokazamb e depese,

- Ceolicmea KOMIMOHEeHMa,

- Pedakmupoeamb e OKHe,

- Pedakmupoeamb Makem & oKkHe (ecrnv BblOpaH 06bekT, MpuHaanexaluni NpoeKkumm
MakeTa),

- Pa3pe3amsb/He paspe3zamsb (ecnv Bua npeacrasnset cobon paspes unm ceveHue).

B KOHTEKCTHOE MEHI0 U KOHTEKCTHYIO MaHenb accoLnaTMBHOMO BUAa, BblAeNeHHOro B

Hepese nnu B rpachmyeckon obnactu, godaeneHsl komaHabl Ceolicmea modenu v

Pedakmupoeamsb 8 okHe. /X AeiicTBMEe pacnpoCTpaHseTCcs Ha BCIO MOAENb, NPOeKLUs

KOTOPOW COOEepXXNTCHA B BblAeNeHHOM Buae.
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10.

11.

12.

HopaboTaHa komaHaa Pa3pble suda:

- TlosBunacb BO3MOXHOCTb 3a4aBaTb KONMMYECTBO NOSYyBOSH UMW U3NTIOMOB (ans
BOJTHUCTOM NMHUKM 0BpbIBa N NNHUM C U3ITOMaMn COOTBETCTBEHHO).

- CosgaHuve 1 pegakTMpoBaHve paspbiBOB Buaa Tenepb 3anyckaeTcs O4HOW U TON xe
KomaHaon — Pa3pbie suda. B KOHTEKCTOM MeEHIO BblAEMNEHHOrO BMaa 3Ta KomaHaa
BCerga AOoCTyMHa: ecnv pa3pbiBOB HET, OHA UX CO3[4aeT, a eCrin eCcTb, OHA UX
penaktupyeT. PaHee KOHTEKCTHOE MeHI0 cogepano komaHay lMapamempsbi pa3pbiea,
npeaHasHa4YeHHyo ANs pegakTMpoBaHMSA paspbiBOB M NO3TOMY AOCTYMHYHO NULb Nocne
MX co3faHus.

MosiBUNack BO3MOXHOCTb NEPECTPOEHUS OTAEMNBHOIO accoLnaTMBHOMO Buaa. 3to
yckopsieT paboTy B criyyae, ecrv u3-3a CroXHOCTU MOAENV NepecTpoeHne BCero YyepTtexa
3aHMMaeT 3HayuTernbHoe BpeMsi. YToGbl nepecTponTb Bua, HY)KHO BblAeNUTb ero B [lepese
NOCTPOEHUS UK B rpadonuyeckort 06r1acTu 1 Bbi3BaTb M3 KOHTEKCTHOrO MEHIO KOMaHay
lMepecmpoumsb eud.

Mpoekumo KOMMNOHEHTA B accoLMaTUBHOM BUAe Tenepb MOXHO BblaenuTb 6e3 Bbi3oBa
KOHTEKCTHOroO MEHI0 — LLIENTYKOM MbILLUKW NPU HaXaTblX knasuwax <Shift> n <Ctrl>.

Bua yepTexa, KOTOpoMy AOIKHa NpUHaAnexaTh co3gaBaemas WTPUXOBKA (3anveka),
MOXeT ObITb onpeAeneH aBToMaTu4eckn. ATo BO3MOXHO, eCrin 06nacTb LUTPUXOBKM
(3anumBkM) 3agaeTcs ykazaHWEM TOYKU BHYTPY HEe U NocTPOEHNEM JIOMaHOW: BU, B
rabapyTHOM MPSIMOYTONbHUKE KOTOPOro OKa3blBaeTCs yka3aHHasi Touka Unv Havarno
nomaHoMn, cTaHOBMTCS Tekylw M. bnarogapsi sTomy WUTPUXOBKA (3anvBeka) nornagaeT B
HY>XHbIN BuA. Ecnn Touka ob6nacti nunu HavanbHasi Todka foMaHol HaxoamTcs B rabaputax
cpasy HEeCKOSbKUX BUAOB, TO CMeHa TeKyLLero Buaa He MpoUCXOauT.

HoBble BO3MOXHOCTM Mpun paboTe ¢ pasamepamu:

- KoHTeKCTHOe MeHI0 Npu NPOCTaHOBKE pa3Mepa COAEPKUT CCbINKY A4S nepexoaa B
npouecc peaakTupoBaHUs pa3smepHoOW Hagnucy (paHee Takas ccbifika bbina TONbKO Ha
MaHenun napameTpos).

- Ecnun He BbIGpaH HM ognH cumBon Ang otobpaxkeHus B none 3Hak pa3mepHon
HaanMCcK, TO B HErO MOXXHO BBECTM NPOU3BOSIbHLIN TEKCT (paHee 3To none 6bino
HeJOCTYyNHO ANga BBOAA Npu AaHHOM ycrnoBun). B cBa3n ¢ atum kHonka Hem cumeona
Ha [lononHMTenbHOM NaHenu napameTpoB Npu NPOCTaHOBKE pa3mepa NepeumeHoBaHa
B Hem cumeona/llpou3eonbHbill.

- KoHTekcTHas naHenb, NOSIBNAOLWAACA Npy BblAENEHUM pa3mMepHOn HagNUCK, COOePXnT
KHOMKW AN peaakTUpoBaHWS TEKCTa pa3MepHon Hagnucu: AemoonpedesieHue
3Ha4eHusi, Bknroyums/Bbiknodyumb pabomy ¢ AornyckoM, KHOMKN AobaBneHns
TekcTa «x45°», 3HakoB «Quamemp», «keadpam» 1 Ap. (paHee pa3MepHas HaAnuUcCb He
nMena cneuyanbHON KOHTEKCTHOWM NaHenn).

B komaHaax nocTpoeHunsi NpsiMOYroflbHUKOB M MHOFOYrofibHUKOB MOSIBUNACh Onums
Paspywumb 06ekm. Ecniv oHa BKIHOYEHA, TO NPSAMOYrONbHUK UM MHOTOYrONbHUK
nocre co3gaHunsa He ocTaeTcsa eanHbiM 06bEeKTOM, a NpeobpasyeTcsa B HAGOp OTPE3KOB.
PesynbtaTt paboTbl 3TON ONUUKN B NapamMeTpu4eckom pexmme — Habop n3 OTpesKkoB U
AOMNONHUTENBHbIX 0GBHEKTOB, Ha KOTOPbLIE HANOXEHbI TakMe orpaHM4eHnst, YTobbl urypa
coxpaHsina cBot opmy. [JlononHUTENbHBIMU O6bEKTaMU AN NPSIMOYTrofibHUKA SABMSOTCS
AVaroHanu n Tovka Ux nepeceyeHuns, a Ans MHOroyrofnbHMka — BNUCaHHasA Unu
ONMCaHHas OKPYXXHOCTb (3TO 3aBUCUT OT cnocoba NOCTPOEHNS).

MosiBunca cneuunanbHbIA 3HAYOK s YKasaHus B rpacmuyeckorn obnactu Toro anemeHTa
o0beKTa, KOTOPbI 3aBUCUMT OT HaxoAsLerocsd nogd KypcopoMm arieMeHTa ynpaeneHus
MaHenn napameTpoB. Hanpumep, ecnu BuIGENUTL OTPE3OK, a 3aTeM Ha [NaHenu
napameTpoB HaBeCTU Kypcop Ha norne HavanbHass mo4ka, TO XxapakTepHasi ToJka B
nepBoW BepLUMHe oTpeska bygeT oTMeveHa 3Ha4YkKoM B BUAE KBagpaTHOM pamku. Mpu
nepexone Kypcopa K nosnto KoHe4yHast moyka 3TOT 3HA4YOK NEPENOET Ha XapaKTEPHYHO
TOYKY BO BTOPOW BEPLUMHE OTpE3Ka.

Takne 3Ha4kn oTobpakaroTCsl Takke NpU pedakTMpoBaHNM 0ObEKTa, a Npu ero
CO3[aHUN — TONbKO ANs TeX 3NeMEHTOB 0ObeKTa, KOTOpbIE YXXe onpeaeneHobi.
OnucaHHbI MexaHn3am paboTaeT ans nonen BBoAa KOOPAMHAT TOYEK, CMUCKOB Bblbopa
TMna CTPENKN N HEKOTOPLIX APYrMx napameTpoB OOHLEKTOB.
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13.

14.

15.

16.

17.

18.

19.

20.

HopaboTaHa komaHaa Bbidenumsb cekyujeli JIOMaHOU:

- nosiBMnacb BO3MOXHOCTb Ha4yaTb BblAeNeHne 3aHOBO — A1 3TOr0 CNYXUT
cneuunanbHas KHonka B 3aronioBke NaHenn napaMeTpos,

- nosiBunacb BO3MOXHOCTb OTMEHbI BblaeneHms 06bekToB 6e3 npepbiBaHMs KOMaHabl —
AN 3Toro cnenyeT nepeceyb HyXHble 06beKTbl 3BEHOM FTIOMaHOW, YAEpPXXMBas KnaBuLLy
<Ctrl>.

HopaboTaH ananor lNMepeHecmu Ha col, KOTOPbLIA NOABNAETCA NOCNe Bbi30Ba KOMaHAbI
MepeHecmu Ha cnol 13 KOHTEKCTHOTO MEHI0 06bEKTA, BblAENEHHOIO B rpacdhnyeckom
AOKYMEHTE UIN 3CKM3e:

- [obaBneHa BO3MOXHOCTb CO34aHMsA HOBOro crosi. bnarogaps atomy komaHaa
MepeHecmu Ha cnol ctana AOCTYNHOW Beeraa (paHee — TOMNbKO ECNN B JOKYMEHTE
unu Buae 6bino 6onee ogHoro cnos).

- [obaBneHa BO3MOXHOCTb M3MEHEHUS Ha3BaHWSA CrOsi U KOMMEHTapUS K HEMY.

- C nomoubto 3aronoBka Tabnumubl MOXHO hmunbTpoBaTh cnow. Anga dounbTpaumm no
HOMEpY, HAa3BaHMIO UM KOMMEHTAPUIO HY>KHO BBECTU Tpebyemble CMMBOIbI B
3aronoBok cTonbua, a ans punbTpaummn No ocTanbHbIM CBOWCTBaM crieayeT BblopaTb
Tpebyemoe 3Ha4yeHne CBOMCTBA U3 Cnmncka B 3aronoske ctonbua. Ytobbl OTMEHUTb
unbTpauuio, crnegyeT HaxaTb B guanore KHonky Oyucmums ¢hunbmp.

B ananore HacTpoWkn ynpoLLeHHOM OTPUCOBKU rpadhnyeCcKmMX 4OKYMEHTOB (Bbl3biIBAEMOM
komaHgon Hacmpoiika — lMapamempobi — Cucmema — pachuyeckuli pedakmop —
YnpoweHHass ompucoeka) nosisunacb onums Ckpbieamb 06 eKmbl MeHee 2
nukcesnoes. 1o yMon4yaHuo oHa BKIOYEHa N MenkMe o6beKTbl JOKYMEHTOB He
oTobpaxatoTtcs. MNpu HeoBXOANMOCTM ee MOXHO OTKIoUnTL. Hanprmep, ecnu B yepTtexe
€CTb M300paxKeHne OTHOCUTENBHO KPYMHOro afieMeHTa Moaenu, obpa3oBaHHoe
MHOXECTBOM MENKMX rpadnyecknx 06BbEKTOB, TO NpKU onpeaeneHHom Mmacitabe
YMEHbLLEHNSA OHO NepecTaeT NoKasblBaTbCA Ha 3KpaHe. ATOro He NPON3oMAEeT, ecnu
OTKITHOYUTb CKPbITUE OOBEKTOB MEHEE 2 MUKCENOB.

HacTtponka copmaTa nmeHn obvekta B [lepee nokymeHTa (HaumeHosaHue, nnu
O6o3HayeHue + HaumeHoeaHue, nnn HaumeHoeaHue + O603HayYyeHue) Tenepb
pacnpocTpaHsieTcs Ha Bce 06bekThl [lepeBa accoumaTMBHONO YepTexa, KOTopble UMeT
CBOWCTBaA (paHee — TOJbKO Ha caM YepTeXx, T.e. KOPHEBOW 06bEKT [lepeBa).

B oTcyTcTBME 3anyLieHHbIX KOMaHA Ha [NaHenn napameTpoB AOCTYMHA KHOMKa Bbi30Ba
KoMaHAabl Bbidenums no ceolicmeam.

Komanga OYucmums (pOH Tenepb AOCTyNHA B KOHTEKCTHOM MEHK HECKOJTbKMX
OJHOBpPEeMEeHHO BblAeN1eHHbIX 00BEKTOB.

B omanore BbligeneHusi No CBOMCTBaM MNpu 3aaHnn 3Ha4YEHUI TEKCTOBBIX CBOMCTB MOXHO
MCNONb30BaTb 3HAKN «PaBHO» (=) N «HE paBHO» (<>).

HopaboTaH ananor Jonyck, Bbi3biBaeMblil Npy pefakTMpoBaHUM pa3MepHON Haanucu: 4o
HaxxaTusa KHOMkn MpumMeHumMb caenaHHble B HEM U3MEHEHMS CcoxpaHaTcsa. bnarogaps
3TOMY B Clny4ae OTKIIHOYEHNS U MOBTOPHOIO BKIHOYEHMS UCMONb30BaHUA Aonycka
(nepeBopa nepekntovatens fJonyck B nonoxeHne 0 n obpaTHO) AaHHbIe
BOCCTaHaBnNuBaoTcs. PaHee 310 AencTBme 0BHYNANO 3HaYeHUs B NoNax ananora.

Mapamempu3sayus

1.

MosiBunack BO3MOXHOCTb NapameTpusaLmmn npsiMoyrofibHUKOB U MHOTOYTOSIbHUKOB: Ha UX
BEPLUMHbI U LEHTParbHY0 TOYKY MOXHO HaKnagblBaTb OrpaHM4eHmns Ans Toyvek (ukcaums,
coBnageHne ¢ Apyron TOYKOM U T.M.), @ HA CTOPOHbI — 41151 OTPE3KOB
(ropm3oHTanbHOCTL/BEPTUKANBHOCTD, NapannenbHOCTb ApyroMy o6bekTy 1 T.n.). B
napaMeTpU4eCcKkoM pexmMe orpaHnYeHnst HaknaablBatoTCA aBTOMaTUYECKU: HAanpumep, npu
MOCTPOEHUN NPSIMOYrOfibHMKA, CTOPOHbI KOTOPOro NapansenbHbl OCSM CUCTEMbI
KOOpAMHaT, Ha O4HY M3 CTOPOH, NapannenbHbiX ocu abcunce, HaknaabiBaeTcs
OorpaHnyeHne ropu3oHTanbHOCTb.

Kpome ToOro, Kk BepmHam 1 CTOpoHam NpsiMOyroflbHUKOB U MHOFOYroflbHUKOB Tenepb
NPOCTaBMATCS aCCOLNATUBHbIE pa3Mepbl.
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2. B napameTpuyeckoM pexumme K ocsiM 0603HaYeHMs LIeHTpa, a Takke K OCSM U
OKPY>KHOCTSIM, COCTaB/SIFOLLUM CETKM OCEW, MOTYT OblTb MPOCTaBMNEHbl acCoOLMaTUBHbIE
YrnoBble 1 paguanbHble/aMameTparnbHble pa3Mepbl. AT pasMepbl CBA3bIBAOTCS C
obbekTamu, K KOTOpPbIM NPOCTaBEHbI, Grnarogaps Yemy 1x 3HauyeHus Bcerga
COOTBETCTBYIOT (pakTndecknum. OgHako, NPUCBOUTL TaKMM pasmepam nepeMeHHbIe Unu
ynpaenaTb Yepes HUX 06 bekTaMn HEBO3MOXHO.

Paboma co cneyucukayueli

1.  M3MeHeHbl BHYTPEHHME MeXaHu3Mbl paboTbl MoAyns cneundukaumm:

- O6bekTbl cneuyndukauumn B cbopkax n YyepTexax Tenepb co3qarnTca aBTOMaTUYECKM Ha
OCHOBE MMEILLNXCA B JOKYMEHTE 3HAYE€HUIN CBOMCTB COCTaBHbLIX YacTen usgenus.
Ycnosne aBToMaTndeckoro gopMmmpoBaHms obbekTa cneumdukaunm — akTmem3aums
onuun Brnrodums 6 crneyughukayuro Npy HaCTPOMKE CBOMCTB COCTaBHOWN YacTu.
CocTtaBHble YacT MoryT 6bITb NpeacTaBneHbl:

- B cOOpke — KOMMNOHEHTaMM NEPBOro YPOBHA U Tenamu,

- B YepTexXe — MakKpo3afieMeHTamu, BCTaBkamn hparMeHTOB 1 BUAOB.

Ecnn coctaBHasa 4YacTb He NpeacTaBneHa H1M 0OgHUM U3 NepeYncreHHbIX OObEKTOB, ee
CBOWCTBA 3a4al0TCsA NyTeM CO3aaHuNs B JOKyMEHTe 06bekTa cneundukauun.
lMpocmoTp BCEX MMEKLLNXCA B AOKYMEHTE 0OBbEKTOB cneumdukaumm npons3soanTcs B
NogYMHEHHOM pexxume paboTbl ¢ o6bekTamu cneumdmrkauumn. B Hem Takke MOXHO
yKasaTb, JOJDKHbI NN CBEAEHMS O TOW UM MHOW COCTaABHOM YacTu oTobpaXKaTbCs B
crneundurkaLmm TekyLero CTuns.

Mpy noagknoYeHnn JOKYMeHTa K cneumdukauum cooTBETCTBYIOLEro CTUNA B Hee
nepeaarTcsi JaHHbIE O COCTaBHbIX YacTAX U NMPU3HaK X OTODpaXkeHns B
cneundukauumn. Ha ocHoBe 3TUX cBeAeHU B cneundumkauumn opMmpyoTcst 06bEKTbI 1
nokasbiBatoTcs B Tabnumue. B cnydyae Heo6xoaumMocTu nonb3oBaTenb MOXET co3faTh B
cneundmrkaLmm HoBble 06BEKTLI, HO pefakTupoBaHne 06bEKTOB, CHOPMUPOBAHHLIX Ha
OCHOBE [aHHbIX N3 NOAKMIOYEHHOro AOKYMEHTa, HEBO3MOXHO.

Takum obpasom, ans nony4vyeHus cneundmrkaumin pasHbix CTunen Gonblue He
TpebyeTca co3gaBaTth B JOKYMEHTax 06bekThbl cneundmkaLmm ana Kaxgoro ctmng —
[OCTaTOYHO 3aJaTb 3HAYEHUS1 CBOMCTB COCTaBHbIX YacTen.

lpumeyaHue. B cbopkax, getansax u dparMeHTax OCTyNHA KOMaHga co3gaHns
BHeLHero obbekTa cneundukaumn. [laHHble, BBOANUMbIE MPU €r0 CO34aHuM,
aBTOMaTUYECKN CTAHOBATCS 3HAYEHUSIMU COOTBETCTBYIOLLUX CBOMCTB M3genus. 9tm
AaHHble 6yayT oToGpaxeHbl B cneumdukaumm n3genus, B KoTopoe AaHHoe nusaenve
BOMAET B KAYeCTBE COCTaBHOM YacTu. BHelWwHMI 00bekT cneumdukauum B JOKyMEHTE
MOXET ObITb TONbKO OAWH. MOAYMHEHHOrO pexnma paboTbl C 06bEKTaMK
crneundurkaLmm B getansx u parmeHTax Her.

- B nogkntoyeHHble k cneundurkaLmm OKYMEHTbI NepefatoTcs Tenepb TONbKO HoMepa
No3NUUIN N HavanbHble HoMepa 30H. O6o3HavyeHne, HaMMeHoOBaHME N3AENUA U ero
COCTaBHbIX YacTen 1 npoyas UHopmMaums M3 cneundmrkarmm B NOSKIOYEHHbIE
OOKYMeHTbI 6onbLue He nepeaaeTcs.

Bnarogaps aToMy 1 OrMMcaHHbIM Bbllle U3MEHEHUAM BCE CBA3aHHbIE CO crneuundukaumnemn

onepawmm yckopunucbk. Takke NoBbICMNACh HAAEXHOCTb PaboThbl, UCKITOYEHA BEPOATHOCTb

PEKYPCUBHOIO U3MEHEHMUS faHHbIX B crneumdmKaLm U NOAKMIYEHHbIX AOKYMEHTaXx.

2. W3-3a oTMeHbl Nnepefaydn gaHHbIX U3 crneumdurkaumm B NOKNHYEHHbIE JOKYMEHTHI
NCKITIOYEHbI CBA3aHHbIE C 3TON nepefadent anemMeHTbl yrpaBneHus, HaxoaMBLUNECS B
ananorax HacTPOMKK CTUNA crneungukaumm n Tekywen cneumdukauum, Ha lNMadenu
napameTpoB, B Ananore HaCTPOWKN CUCTEMBI.

Kpome aToro, u3 gnanora Ljeem mekcmoebix 357ieMeHmoe8 UCKIoYeHa HacTponka ans
NO3NLMOHHBIX JIMHUI-BLIHOCOK, CBSI3aHHbIX C 06bekTaMn cneuudmnkauun. MNMos3numa Ha

NosnKe NMMHUKN-BLIHOCKKN, KOTOpas NpocTaBreHa Kk 06bekTy, Bcerga otobpaxaeTcs CUHUM
LiBETOM, NMOCKOJbKY SABNSAETCA CChIFIKOM Ha 3HayYeHne cBoncTBa [1o3ulyusi aToro odbekTa.

3. B ueptexe nosiBunacb komanga Cozdamb cneyughukayuro no okymeHmy. dta
KOMaHOa co3faeT JOKyMeHT-creumdumKaumnio 1 NOAKMIYaET K Hen TekyLwnn Yeptex. Ecnu
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B UepTexe eCcTb AaHHble Ans cneumdukauum, To OHKM OToBpaXKatoTcs B CO34aHHOM
cneundmkaunn.

B cnyyae, ecnu TekyLmMin YepTex — accounaTUBHbIN, TO K CO34aHHON cneundukaumm
NoaKNIYaEeTCs He TONbKO YepTex, HO U CpoeLMpoBaHHas B HEr0 MOAESb.

KHonka ans Bbi3oBa KOMaHObl HAXOAMTCA Ha NaHenn YnpaesieHue.

Komanga Coszdamsb cneuyughukayuro no c6opke nepenmeHoBaHa B Cozdamb
cneyugbukayuro No AoKyMeHmy.

MosiBUNack BO3MOXHOCTb YAaneHus u3 AoKyMeHTa 06bEeKTOB cneumdukaumm, Kotopble
Obinn co3gaHbl B HEM Bpy4YHYt0. OObeKTbI yaansaTca 3 Bcex pa3genos cneumgukaumm,
Kpome pasgena [okymeHmauyus. YaaneHue nponssoantca komaHaon MNpaeka —
YO0anumsb nonb3oeamensckue o6bekmsbi. KomaHaa aocTynHa:
- B JOKyMeHTe-cneuudukauumn — yaansaeTt 00beKTbl, KOTOpble Obln co3aaHbl
HEenoCpeACTBEHHO B crieundukauumn, a He NostydeHbl N3 NOAKMHYEHHOIO JOKYMEHTA,
= B NOAYMHEHHOM pexumMme paboTbl C 06bekTaMmu cneumduKkaumm B YepTexe n B
cbopke — yaansieT 06beKTbI, KOTOopble Obinn co3aaHbl NONb30BaTENEM BPYYHYIO, a He
aBTOMaTM4eCcKkn chopMmMpoBaHbl CUCTEMOM HA OCHOBE CBOWCTB OOBHEKTOB.

YepTex ¢ accoumaTMBHbIMU BuaamMmn cOOpkm 1 cneumndukaums, K KOTOpon nodknoveHa
cbopka, aBTOMaTUYECKN NOAKMOYAOTCA K BHELLUHEMY OOBbEKTY crneumdukaumm aTon coopku
npw ero cosgaHuu.

Mpun BblAENEHUN B YepTEXe MaKpoareMeHTa, BCTaBkun pparmeHTa nnm nsobpaxeHuns n3
BMAa Opyroro yepTexa Ha [laHenu napameTpoB oTobpa)kaeTcsi CNNCoK Bkirovyums e
cneyudghukayuro ¢ oByMs ctpokamu: fJa n Hem. DTOT cnnUcok No3eonseT
BKMNIOYNTL/OTKNIOUNTL AobaBneHne B cneumndukauuio ceegeHnin o BbloeneHHoOM o0bekTe
(paHee ans BbINOMHEHUS 3TOrO AeNcTBUA TpeboBanoch pefakTMpoBaHNe CBONCTB
obbekTa).

Umnopm u akcriopm

1.

YcoBepLueHcTBOBaH UMNopT AokyMeHToB popmaTta DXF/DWG n akcnopT B 3TOT bopmar:

- [ob6aeneHa nogaepxka DXF/DWG Bepcun 2018.

- [lapameTpbl 3KkcnopTa, paHee gocTynHble B dhanne dwgdxfExpAdvanced.ini, Tenepb
MOryT ObITb 3a4aHbl B Ananore HacTporku 3anucu. [nsa storo cnyxat onuuu lMpu
3Kcriopme ycmaHaesiueamsb eceM o6bekmam cmusb JluHuu “BylLayer”,
Akcnopmuposamsb 3anueky ghoHa dokymeHma o6ekmom WIPEOUT,
3anucbieamb u3zobpaxeHue 0OKymMmeHma 055 npednpocmompa n
Akcnopmupoeamb ecmaeku ghpacmeHmoe 8 BlockReference Ha Bknagke
HononHumenbHO onanora HaCTPOWKMU.

Mpw HacTporike MMMOPTa LUTPUXOBKM MOXHO BKIMIOYNTbL ONTUMMU3ALMNIO €€ KOHTYpa.
PekomeHayeTcs ncnonb3oBaTb 9TOT BapyaHT, ECNY pe3ynbTaT MMMNopPTa LUTPUXOBKA
HeygosneTBoputeneH. Mpu onTumMmn3aunm NPON3BOANTCS aHanu3 KpUBbIX,
OrPpaHNYMBAIOLLMX LUTPMXOBKY, U MOMbITKA CO34aTb Ha X OCHOBE KOPPEKTHYIO rpaHnLy
LUTPUXOBKM, T.e. 6€3 pa3pbIiBOB 1 HANOXEHUIN KOHTYPOB.

Omnuyusi eepcuu 17.1 om eepcuu 16

O6uwee

1.

PaspaboTaH HoBbI rpadunyeckuin nHtepdenc KOMIMAC-3D Home:

1.1. WHcTpymeHTanbHble naHeny obbeauHeHbl B Habopbl. Kaxapli Habop criyxuT ans
BbINONIHEHMA onpeaeneHHon 3agayn. [Npu paboTte ¢ pasHbIMY TUNaMu JOKYMEHTOB
Habopbl pasHble. Hanpumep, B Moaenu ectb Habop AN TBEPAOTENbHOro
MoOenupoBaHus, AN KapkacHOro 1 NOBEPXHOCTHOrO MoAeNNPoBaHus, Ang paboTsbl C
3CKM30M 1 T. 4.
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1.2.

—_—
> w

1.5.

1.6.

Onsa ynobctBa HEKOTOPbIE MaHENM BKOYEHbI B HECKONBbKO HabopoB.
Tekywmn Habop oTobpaxaeTcs B VIHCTpyMeHTanbHOM obnacTtun, KoTopast HaXo4uTCA
BBepxy okHa KOMIMAC-3D Home.

Ona nepekntoyeHnsa mexagy Habopamm CryxuT cnmcok HabopoB, PacnoONOXEHHbIN B
neson Yactn NIHcTpymeHTanbHon obnactu. MNMpu HeobxoaumocTu nobyto naHenb
Habopa MOXHO BbIBECTU U3 VIHCTpYMEHTanNbHOM 061acTh 1 NPUKPENnTb K rpaHuLe
OKHa 1N oCTaBUTb NnaBatoLLen

HacTtpoiika naHenen B IHCTpymMeHTanbHOM o6nacTtn Npon3BoANTCS C MOMOLLbIO

KOHTEKCTHOro meHto. OHO coaepXXuT cregyowme KoMaHabl:

- Yeenuyums/YMeHbW UMb NaHesnb Ha 0OUH cmosibey —
yBenu4ysaeT/yMeHbLlaeT Ha eOUHULY KONMYeCTBO KONTOHOK AN oTobpaxeHus
koMaHAa Ha naHenu. Npun gobaBneHnn KOMOHKU LWMPUHA NaHenn yBennymBaeTcs, B
pesynbTaTe Yero CTaHOBMTCA BUAHO OOnbLUe KOMaHZ, a Npu yaaneHumn —
HaobopoT.

- lMokazamb Ha naHesnu ece KOMaHObI — [06aBNAET Takoe KONMMYECTBO KOMOHOK,
NPy KOTOPOM BCE KHOMKWN NaHenu CTaHOBATCS BUAHbI.

- [Jo6asumb KoMaHObI... — BbI3blBAET AManor, B KOTOPOM MOXHO BblibpaTb
KOMaHabl Ana gobasneHvsa Ha naHens. OgHy U Ty Ke KOMaHA4y MOXHO BKIOYMTb B
COCTaB HECKOITbKUX NaHesien.

- YO0anumb KkOMaHAy — nckntoyaeT KoMaHay 13 naHenun. Ecnm KOHTeKCTHOe MeHHo
BbI3BaHO Ha 3arosfioBke Mnm Ha cBO6OAHOM MecTe nNaHenu, To JaHHasi KomaHaa B
HeM OTCyTCTBYeT.

MosiBunack MNaHenb GbICTPOro 4ocTyna, coaepXxalasa komaHabl Bbibopa pexuma,

ynpaBneHusa nsobpaxexHmem u gpyrue. Ee coctaB 3aBUCUT OT KOHTeKCTa. 1o

ymonyaHuio NaHenb GbIcTporo goctyna HaxoguTtea nod VIHCTpyMeHTanbHom

obnacTtblo.

KomaHapl co cxoxen pyHKLMOHANbHOCTbI0 06 beAMHEHbI B rpynnbl.

lMepekomnoHoOBaHO [MaBHOE MEHIO: U3MEHEHbI HAa3BaHNSA HEKOTOPbIX KOMaHA v

NYHKTOB MEHIO, a Takke Habop 1 cocTaB NMyHKTOB.

MaHenb cBOMCTB 1 OkHO CBoncTBa 06beauHeHb! B [NaHens napameTpos. Mpu

BblaeneHnn obbekTa Ha Hen oToGpaXkatoTCA M AOCTYMNHbI ANS pe4aKTMPOBaHUS ero

CBOWNCTBA, a Npu co3aaHnm 06beKTa — AneMeHTbl, ynpaBnaoLwme NocTpoeHnem. ITn

3NEMEHTbI CrpynnMpPOBaHbl B CEKLIUN.

MaHenb napameTpoB aBTOMATMYECKN BKIOYaeTcsa (ecnu Gbina oTkNoYeHa) nnm

akTmBu3npyetcsa (ecnu bbina 3akpbiTa Apyrov naHenbto, Hanpumep, [epesom

NOCTPOEHUA) Npu 3anycke nNBOro npouecca, ynpasneHne KoTopbiM

OCyLLEeCTBNSAETCH C NOMOLLbto NaHenn napaMeTpos.

Bo3moxHO coxpaHeHune paboyero NpoCcTpaHCTBa, T. €. CNeayLmMX napameTpoB:

- Tema,

- UBET NoacBeTKM,

— LUBET 3HA4KOB,

— Habop KoMaHAa Ha naHensx,

— pacnonoxeHue naHesnen.

KomaHapbl coxpaHeHus, Bbibopa 1 yaaneHnst paboumx NnpoCcTpaHCTB HAaXOASTCS B

MEHI0, Bbl3biIBaEMOM KHomnkon Hacmpolika B 3aronoBke okHa KOMIMAC-3D Home.

2. Cuenbto YCKOpEHUA I'IOCTpOGHI/IVI N3MEHEHbI NpUHUUNbI paGOTbI KOMaHA:

2.1.

BonbLMHCTBO KOMaHA AOCTYMNHbI BHE 3aBUCUMOCTM OT TOrO, €CTb NN B JOKYMEHTE
YCNOBUS ANS UX BbIMNOMHEHUSA UM OO BEKTbI HYXKHOrO Tuna. Bo MHOrMx cnyyasx atm
yCnoBus unun ob6bekTbl MOryT OblTb CO3[aHbl yXKe Nocne Bbi30Ba KOMaHAb.
Hanpuwmep:

- B rpadmyeckom JOKyMEHTEe MOXHO CHayarna Bbl3BaTb KOMaHAy peAakTUpoBaHuS, a
3aTeM yKasaTb pefakTupyemMbli OO beKT;

— B MOAENN MOXHO M3 pexunmMa TpeXMEPHbIX NOCTPOEHUI Bbi3BaTb KOMaHAy
co3gaHusa rpagudeckoro obbekTa — aBToMaTU4eCcKM 3anycTuTcsa npouecc
pasMeLLeHNs 3CKn3a, NO3BONSIOLNA yKasaTb CYLLECTBYIOLLYIO UK CO34aTb HOBYHO
NNOCKOCTb, 3aTEM B pEXMME 3CKM3a 3anycTutca BolbpaHHast komaHaa.
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2.2.

2.3.

2.4.

Ecnu B npouecce onepaunn 3agaHo 4OCTaTOYHO NapameTpoB At MOCTPOEHUS
o6bekTa (06 3TOM roBopuT Hanuumne haHToma), TO OH CO34aeTCsl aBTOMATUYECKM
npwv BbI3oBE NOOOM KOMaHAbl, HE BXOASALLEN B AaHHY0 rpynny. Takum ob6pasom,
noaTBepX4eHne NnocTpoeHus He TpebyeTcs.

Hanpumep:

- B rpadpmyeckom JOKyMEHTE MOXHO Bbi3BaTb KOMaHAy NPOCTAHOBKM pa3Mmepa,
Haxo4sCb B pexmMme BBofa TekcTa 0603HayeHns — obosHaveHme dygeT
aBTOMaTMYEeCKN CO34aHO C TEKYLLUM TEKCTOM;

= B MOAENN MOXHO BbI3BaTb KOMaHAY NOCTPOEHMS hacKu, HAXOOACh B pexume
penakTMpoBaHMs ANIEMEHTAa BblOABIMBAHUSA — €CIv NapaMeTpbl anieMeHTa bbinn
3afaHbl, TO OH CO3aeTCsl aBTOMAaTUYECKN.

Mpwn BbI30BE OOHON U3 CrpyNNMPOBaHHbIX KOMaHA, He 3aBepLuast ee, MOXHO NepenTu

K ntobor apyron KomaHge 3ToW rpynmbl, HAaXaB KHOMKY Ha MaHenn napameTpos. Mpu

3TOM NnapameTpbl, 3afaHHble sl MEPBON KOMaHObl, COXPAHATCS, eCin NX

MCMONb30BaHNE BO3MOXHO BO BTOPOW KOMaHAe.

Hanpumep:

- B rpacnyeckoM JOKYMEHTE MOXHO Bbl3BaTb KOMaHAY MOCTPOEHUSI MPOM3BOSIbHOMO
oTpeska, ykasaTb ero Havyarno, a 3aTemM NepPeKYnUTbLCA Ha NOCTPOEHUE
napannenbHOro oTpeska — HavyanbHas To4YKa OCTaHeTCs yKa3aHHOWN,

- B MOAEN MOXHO Bbi3BaTb KOMaHAY BblAaBNMBaHWS, yka3aTb Ce4YeHne, a 3aTemM
NepeKntoYMTLCA Ha BpaLLleHNne — cevyeHne OCTaHeTCH 3aJaHHbIM.

BonbLIMHCTBO KOMaHA 3aUMKIEHbI, T. €. HE 3aBepLUaOTCA aBTOMaTUYECKN nocne

NPUMEHEHUS.

,D,Opa6OTaHbI AneMeHTbl ynpaBieHna NoCTpoeHneM:

3.1.

3.2.

Ecnu kypcop ycTaHOBMEH B 4MCoBoe nose BBoAa, TO BpalleHne Koneca Mbiln
yBENNYMBAET MM YMEHbLUAET 3Ha4YeHne Ha 1, npu HaxaTon knaeuwe <Ctrl> — Ha
10, <Shift> — Ha 100.

Bo Bcex npoueccax, npegnonaratowux ykasaHve obbekTos, [aHens napameTpoB
COAEPXMUT perncTpartopsl, rae oTobpaxarTca CNUCKM YKka3aHHbIX OOBbEKTOB. YaansaTb
00BbeKTbl N3 CMNCKOB MOXHO MO O4HOMY UIK rpynnamMu.

Ecnu kakne-nnbo n3 o6bEKTOB NOTEPSIHBI (YAAneHbl UK CTanun HeNpUrogHbl Ans
OAHHOro NOCTPOEHUS), TO COOTBETCTBYIOLLME MM CTPOKU BbIAENAIOTCA B
perncrpatopax KpacHbIM LIBETOM, a Ha3BaHUS 3aMeHSATCH TeKCTOM «OObekT
NOTEPSAHY.

BeeneH gmanor KoHgbuzypamop, B KOTOPOM NPOU3BOANTCS NOLKITHOMEHUE U OTKNIOYEHNE
moaynen KOMIMAC-3D n KOMITAC-Crieyugukayus, npunoxeHun, Gnbnuotek n ytunut. B
Avanore Takke BO3MOXHO:

Bkntounte aBTOMaTMYeCcKoe nosnyvyeHne nuueHsmnm Ha paboty ¢ mogynem KOMIMAC-3D.
BkntounTb aBTOMaTMyecKoe noaknoveHne BolGpaHHbIX NPUOXKEHWU NpKU 3anycke
KOMITAC-3D Home. CocTosiHue npumoXeHnus Ha MOMEHT OKOHYaHUS ceaHca paboTbl

(MOAKMOYEHO MM OTKOYEHO) BorbLLE HE COXPaHAETCS: NpU CrieayrLwweM 3anycke

KOMIMAC-3D Home nogkntoyaTcst Te NPUoXeHUs!, AN KOTOPbIX BKITHOYEHO

aBTOMaTu4eCKoe NnoakKro4eHne.

BbINOMHUTL pasfnMyHble OENCTBUS C TEKYLLEN KOHUrypauunen: CoOXpaHuTb, 4OMNONHUTb

ApYroi KoHdurypaumen, BOCCTaHOBUTb yMoNYaTenbHY0 KOHUIypaLmio, NpUMEHNUTb
paHee CoOXpaHEeHHY KOHUrypauumio.

HainTtu npunoxeHne nNo Ha3BaHUO, OTPUNLTPOBATL NPUIIOXKEHUS MO HANUYUIO

NNLIEH3UN.
BbizoB agnanora KoHghuaypamop BO3MOXEH Kak U3 MeHto Hacmpolika, Tak 1 U3 MeHIo
lMpunoxeHus.

YcoBepLleHcTBOBaHO [lepeBo JOKYMeEHTa:

5.1.

5.2.

[epeBo Tenepb ecTb B AOKYMEHTaX BCeX TUMNOB. VIMA KOPHEBOro anemeHTa

[epeBa — 0603Ha4eHne n/mnm HammeHoBaHMe (COrfacHoO HacTPOKMKe) OKYMEHTa.
HepeBo BbinonHaeT pyHKUnn MeHexkepa AOKYMeEHTa, a B rpadpuyeckmx
OOKyMeHTax — Takke MeHeaxepa BCTaBOK U dparmeHToB. [MosTomy B [lepese
oTobpaxarTcs 3HauKu, NoKasbiBaloLme TekyLme 3Ha4eHns pasnuyHbiX napaMeTpos
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5.3.

006beKkToB (Hanpumep, BUAMMBIA/CKPbIThIN). LLlenyok no 3Hauky MeHsieT 3HavyeHre Ha
NMPOTUBOINOJSIOXHOE (€CNW 3HAa4YEHUIN Ba) UM PacKpbIBaET CMUCOK 3HAYEHWUNA.
[lBonHOWM LWen4ok no Ha3BaHMo obbekTa B [lepeBe 3anyckaeT pegakTupoBaHmne
aToro obbekTa. Hanpumep, B rpacpmyeckom JOKYMEHTE Takmm cnocobomM MOXHO
nepenTn K pefakTMpoBaHUIO NapameTpoB BUAA, 8 B MOLENN — K peJaKkTMPOBaHMUIO
onepauuu.

[BonHOWM LWen4oKk No MeHn JoKymMeHTa B [lepeBe NocTpoeHus 3anyckaeT KomaHay
pefakTMpoBaHUSA CBOWCTB ANs AOKYMEHTa AaHHOro Tuna: MoAernb, YepTex 1 T. 4.

[ob6asneHbl yHKUUN NonCKa:

6.1.

6.2.

Mownck komMaHabl NPON3BOAUTCS MO €€ Ha3BaHMIO B creLmanbHOM rnone B NpaBoMn
yacTu 3aronoBka okHa KOMIMAC-3D Home. Bbibop koMaHabl U3 CnMcKa HangeHHbIX
3anyckaer ee.

PeannsoBaH nonck o6bekToB No Ha3BaHuo B [lepeBe AokyMeHTa. [JononHUTensHo
MOXHO BKIIOYUTb (PUnbTp, T. €. yKaszaTb TUMbl 0OGbEKTOB, CPeaAn KOTOPbIX HY>XXHO
ncKaTb.

Mpoyre ycoBepLIEHCTBOBAHUS:

7.1.

7.2.

7.3.

7.4.

7.5.

7.6.

7.7.

7.8.

7.9.

UHTepdenc MHOrMx koMaHa nepepaboTaH ¢ uenbio yHudurkauum, ynpoLeHms
NpOLIECCOB M YMEHbLLEHMS KONMYecTBa HeObXoanmMbIX AencTeuin. B yacTHocTu:
— 9neMeHTbl ynpasneHunsa Ha NaHeny napameTpoB neperpynnmpoBaHbl U
neperMMeHoBaHbl Mo CpaBHEHUIO C [1aHenbl CBOWCTB,
— 9NeMEeHTbI YNpaBneHns U3 gManoroB nepeHeceHsl Ha MNaHenb napameTpos,
— KOHTEKCTHOE MEHI0 MMEET BUA NaHemnn ¢ KHOMKaMu.
MoatBepanTb co3gaHne obbekTa — rpadnuyeckoro, TPEXMEPHOro, obbekTa
crneundukauumn — tenepb MOXHO HaXaTueM cpedHer KHOMKU UK Koneca MbiLln.
LiBeToBas nHAMKaLMA PEXUMOB: €CIn BKIIOYEH TOT UM MHON PEXNUM (3CKN3,
pefakTMpoBaHme 06bEeKTOB crneumdukaumm, pasHeceHme cOopkn n 1. n.), To
MeHsieTCs LBeT 3aknagkv AoKyMeHTa 1 3aronoska NaHenun napameTtpos. Hanpumep,
pPeXunmy 3CKM3a COOTBETCTBYET 3eNeHbIn LBeT.
Ecnn B OTKpbITOM JOKYMEHTE ellle He caenaHbl UaMeHeHus, komaHaa CoxpaHums
HeaoCTynHa.
Mocne Bbi3oBa koMaHAbl Nepebopa 06HLEKTOB HA aKpaHe OTOBpaXKaeTCsl OKHO CO
CMMCKOM OKasaBLUMXCA No4 KypcopoM ob6bekToB. [Npn HaBeaeHnn Kypcopa Ha CTPOKY
crnMcKka COOTBETCTBYIOLLNI OOBHEKT NoAcBeYMBaEeTCs B rpadpuyeckon obnactu;
LLIENYOK MbILLbIO HA CTPOKE 03HA4YaEeT BbIOOp 06BLEKTA.
[ns nepeBoga dhokyca M3 ogHoM 0bnacTtu OkHa B PYryto yke He TpebyeTtca
LenKaTb MbILWbIO B 3TON 0611acTn — AOCTaTOYMHO HABECTU Ha Hee Kypcop.
Hanpumep, BpalleHre Koneca Mbilin U3MeHaeT Macltab otobpaxeHnsa mogenu,
€CINN Kypcop HaxoauTcs Hag rpaduyeckon obnacTeto, 1 NpokpyymsaeT MaHenb
napameTpoB, eCIM KypCop HaxXoouUTCH Hag HEW.
MonyynTb MHOPMALMIO O HA3HAYEHUN KOMaHAbl MOXHO, HaBeas KypCcop Ha KHOMKY
Bbl30Ba 3TON KOMaHAbl U 3agepXxaB ero Ha HekoTopoe Bpems. Ha akpaHe
MOSIBMSIETCS OKHO C ONMMCaHNEM KOMaHAbl, a8 eCinv KoMaHga HeJoCTyrnHa — ¢
yKa3aHneM npuynHbl HEOOCTYNHOCTH.
OnTMunsnpoBaHa NpoBepka HaNM4YMsa N3MEHEHUIN B OTKPLITbIX OKYMEHTax unm
CBSI3@HHbIX C HAMW (MPOM3BOAMTCS, ECIIM NMPU HACTPOKKE BKMNIOYEH KOHTPOIb 3a
nameHeHuamMmu ¢panos). B pesynbTaTe 3HaUNTENBHO COKpaLLEeHbl 3a4ePXKKM Mpu
pa6ote B KOMIMAC-3D Home u npu Bo3eparte B okHo KOMIMTAC-3D Home n3 okHa
Opyroro npunoXxeHusi. 3agepxku oblim 0cobeHHO 3amMeTHbI Npu paboTe ¢
OOKyMeHTaMu, pacrnonoXeHHbIMN Ha CeTeBbIX pecypcax.
HocTyneH BbIGOp cneumanusauumn ona yeptexen n getanen. Cneunanmsauyus
OOKYMEHTa yKasblBaeT Ha TUMN ero COAepXXMMOoro, B 3aBUCMMOCTU OT KOTOPOro B
OOKYMEHTEe AOCTYNeH TOT U MHON Habop MHCTpyMeHTOB. [pyrumu cnosamu,
cneumanusayumn oTrmMyalTCs COCTaBOM KOMaHA4 B MEHIO 1 B VIHCTpyMeHTanbLHom
obnactu. Cneumanusauutio BeibupaeT nonb3oBaTenb NpU co3gaHnyM AOKYMeEHTa.
Hanpumep, ecnu HoBas AeTanb co3faHa co cneunanusauven Jlucmoeasi demarns,
TO B HEW NPUCYTCTBYIOT KOMaHAbl IMCTOBOrO MOAENNPOBAHNSA U OTCYTCTBYHOT
KOMaHabl TBEPAOTENBbHOrO MoaenupoBaHus. COOTBETCTBEHHO, B «OObIMHONY AeTanu
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(co cneumanusauven emarsb) Ha060POT, €CTb KOMaHAblI TBEPAOTESNBHOMO
MOOENMUPOBAHUA N HET KOMaHZA NMMCTOBOrO MOLENMPOBaHUS.

Bo Bpems paboTbl ¢ AOKYMEHTOM ero cneumanmsaumio MOXHO MEHATb C MOMOLLbIO
KomaHa u3 meHo Patin — Cneyuanusayusi. OTo He BNUSET Ha 0ObeKThI
OOKYMEHTa, CO3[jaHHble OTCYTCTBYHOLMMM B TEKYLLEN Cneumnannsalmm KomaHaamu.
Mpn Heo6X0AUMOCTM 3T OOBEKTLI MOXHO pefakTupoBaTh 06bI4HLIM 0bpa3om 6e3
CMeHbI crneynanusaumm.

7.10. JobaBneHo HOBOE CUCTEMHOE CBOMCTBO Paccekamb Ha pa3pe3ax, OHO MOXET
MMeTb 3HaveHue «da» unu «Het». CBOMCTBO NpeaHas3Ha4YeHo Ansl UCMNONb30BaHUS B
MoAensx; oT Hero 3aBucuT, OyaeT AaHHasA MogesNb NoKasblBaTbCA pacCce4YeHHON Ha
paspese/cedeHnn B acCoUMaTMBHOM YepTexe unn HeT. Takum oBpasom MOXHO
3apaHee, T.e. [0 CO3aHuNA B YepTexe paspesa/ceyeHus, onpenenmrb
Hepaccekaemble aeTtanu. [Nocne co3gaHusa BMAa ynpaereHue pacceyeHnem getanem
no-npexxHemMy NPON3BOAUTCS C MOMOLLbIO KOMaHAabl He pa3pe3amb N3 KOHTEKCTHOMO
MeHio B [lepeBe, Tak Kak UaMeHeHe 3Ha4YeHnsa CBOMCTBA B YepPTEX He nepedaeTcs.

7.11. B pa3sgen [JononHumenbHbie K00kl ananora Koobl u HaumeHoeaHusi fo06aBneH
kog Y — YgocToBepsroLwmin fINCT.
3ameyaHue. Ecnv gOKyMeEHT JOMMKEH UMETb ABa koga, Hanpuvep, Cb-Y[, 1o
pasgenutenb U BTOPOWN KOA4 HEOOXOAMMO BBOAUTL BPYUHYIHO.

7.12. bubnnoTekn ctanu yHuBepcarbHbIMU, T.€. B HUX OAHOBPEMEHHO MOTYT XpPaHUTbCS
KOMIAC-dparmeHTsl, KOMMAC-mogenun n KOMIAC-TeKkcToBblE JOKYMEHTHI.
PacwupeHnune danna 6ubnunotekn kle — Kompas Library of Elements. [JaHHble
6MbnMoTekn MOryT Takke BKoYaTb pacTpoBble nsobpaxeHus, KOMMAC-Tabnuvubl 1
txt-channoi.

TpexmepHoe modenupoesaHue

1.

Cposur nsobpakeHns B OKHE Mogenu Tenepb NPON3BOANTCH TakK XKe, Kak U B OKHE
rpadonMyeckoro JOKyMeHTa — nepemMeLLeHNEM MbILLN C HAaXKaTon cpeaHen KHONKOW MUnm
Kosniecom. [1ns BpalleHna Mogenn HYXXHO nepemelaTb Mblllb C HAXKaTOM NpaBOW KHOMKOW.

Mpw ycTtaHoBKe opueHTaunv HopmMarsbHO K... U NpU Nepexoae B pexmm ackusa
NPOUCXOANT MUHMMAIbHLIN MOBOPOT MOAENN, NPY KOTOPOM yKka3aHHasi NIOCKOCTb
CTaAHOBMUTCS NaparnnenbHa 3KpaHy.

HoBble BO3MOXHOCTM ynNpaBreHnsa opueHTaumnen:

- [ocTyneH BbIGOp oaHOM M3 6 NpegonpeaeneHHbiX akCOHOMETPUYECKNX CXEM, B TOM
yncne cootBeTcTBYOWMX ISO. AKCOHOMETpUYECKas cxema — COBOKYMHOCTb
rMaBHOMo BMAa M COOTBETCTBYIOLLMX €My OPTOroHanbHbIX BUAOB (Cnesa, CBepxy U
T. A4.), MI30MEeTpUU N AUMETPUM. BO3MOXKHO co3aaHMe Nofb30BaTENbCKON CXEMbI
NyTeM yCTAHOBKW FMaBHOMo BMAA NO TEKYLLEN OpueHTauum mogenu.

- [Mpmn ycTaHOBKE NONb30BATENBLCKOrO BMAA BO3MOXHO OTOBpakeHne ceveHns Moaenwu,
KOTopoe BbINo TEKYLLMM NPpU CO34aHnM 3TOro Buaa.

KoMnoHeHT nepBoro ypoBHS MOXHO nepeasuraTth B cbopke Mbllblo, 63 Bbi3oBa
cneumnanbHon komaHapbl. [ns 3TOro Hy)KHO YCTaHOBUTL KYPCOP Ha KOMMOHEHTE, HaXaTb
NEeBYI0 KHOMKY MbILLK 1 NepemMellaTh ee. Benea 3a kypcopom byaeT asuraTbest haHToOM
komnoHeHTa. Korga dhaHTOM JOCTUrHET HY)KHOO MOSOXKEHUS!, KHOMKY MbILW cneayeT
OTNYCTUTb — KOMMOHEHT ByaeT nepemMelleH B ykasaHHOe MECTO (€Crnn 3TOMY He
npensaTcTBYeT dUKCaLMS UK COMNPSKEHUS).

MosiBUNack BO3MOXHOCTb CMEHbI CXeMbl ocBeLLeHMs. ONTMarnbHbIi BapuaHT OCBELLLEHMS
ANt KOHKpETHOM Moaenu onpeaensieTca ee hopmoin. Hanpumep, ecnm obuiasa dopma
mMogenu — kopob, To Ang yny4yleHns BUOUMOCTM BHYTPEHHUX 3NIEMEHTOB KOHCTPYKLMM
pekomeHayeTcs cxema OceeweHue mpemsi ucmovHukamu. KomaHabl Bbibopa cxembl
ocBelleHust HaxoaaTcs B MeHio Bud — Cxema oceeuleHusl.

KomaHgbl NOCTPOEHNSI 3NIEMEHTOB Bbi4ABNNBAHNSA, BpaLLEHMsl, NO CEYEHUAM 1 No
TpaekTopuu (bbiBLLAA KMHEMATUYECKas ) Tenepb MOryT Kak obaBnaTe maTepuan, Tak u
yAansaTb ero — 3TO 3aBMCUT OT BblOpaHHOro pesynbTarta onepaumm: O6beduHeHue,
Hoeoe meno, BoivumaHue vnv lNepeceveHue. Takum obpasom, yaaneHne obbLema

48



10.

11.

12.

13.

14.

15.

MOXHO npeobpa3soBaTh B ero gobaeneHne. OTaenbHble KOMaHAbl Bblpe3aHus COXpaHeHbI,
HO UX OTNMYME OT KOMaHZ NPVKINenBaHus NyLLb B HACTPOMKe pesyrnbTaTta ornepaumm no
YMOJYaHWIO.

KoHTypbl B 9CKM3e ceveHus aAng onepaunn BblAaBrvMBaHUs, BpaLLEHUs 1 Mo TpaekTopum
MOryT nepecekaTbCs. Ecnv KOHTYpbl pa3OMKHYTbI, TO CTPOUTCH TOHKOCTEHHbIN 3NIEMEHT, a
€CNN 3aMKHYTbl — CMIIOLWHON, hopMa CevYeHMs KOTOPOro npeacrasnsieT cobon
o6beanHeHne obnacTten, orpaHUYEHHbIX KOHTYpaMMu.

MosiBunack BO3MOXHOCTb CO34aHUSA SNeMeHTa BblAaBNmMBaHWUS, OTCTOSALLErO OT CBOEro
ceyeHus.

[lns aTOro BblgaBnMBaHMe OOIMKHO NPOM3BOAUTLCS B ABYX HANpaBreHNsX: B OAHOM Ha
NONOXMTENbHOE paccTosiHME, a B APYroM Ha oTpuuaTensHoe. OTpuuaTensHoe paccTosiHue
MO MOAYMIO AOMKHO GbiTb MEHbLLE MONOXUTENbHOro. B pesynbtaTte nonyynTcs anemMeHT,
CMELLEHHbIA OTHOCUTENBHO ceyeHusi. Takum obpasom, 3agaBasi pasfnyHble PacCTOSHUS
BblAABNIMBaHNS, MOXXHO CDOPMMNPOBATL HECKOMBLKO OTAENbHbLIX 31IEMEHTOB OOHOIO U TOrO
e ceyeHusi 6e3 NoOBTOPHOrO CO3AaHNsA PUrypbl CEYEHUS.

AHanNoOrM4yHo MOXXHO CTPOUTb NMOBEPHYTbIE OTHOCUTENIBHO CBOMX CEYEHUI NEMEHThI
BpaLLeHus.

Ecnu BblgaBnuBaHue npon3BoaAnNTCA crnocobom ,Elo obvekma, 10O HanpasieHne
BblAaBliMBaHUA onpeaendaeTca aBToMmaTu4ecKu.

PaclwupeH dyHKUnoHan onepawmm no ce4eHUaMm:

- B kauectBe ceueHmIn MOryT ncnonb3oBaTbCs HE TOMBbKO 3CKM3bl, HO M MNtobble Nnockue
KpuBble 1 pebpa, a Takke NIOCKMe rpaHu Ten N NOBEPXHOCTEN.

- MoxHO 3agaTb OOHY UM HECKONMbKO 0OpasyroLLmnX — KPUBBIX, KOTOPbIE ONpeaensioT
dopmy anemeHTa Mexay cedeHmamu. Obpasyowme AOMKHbI COeANHATL CeYEHUS B
nopsake Nx pacrnonoXeHust B CrMCKe.

- TlosBunacb BO3MOXHOCTb SSBHOMO YKa3aHWsi TOYEK CEYEHUI, KOTOPbIE AOSMKHbI ObiTb
COefiMHeHbl ApYr C APYrom B pe3ynbTaTe NOCTPOeHUs. 3TN TOYKM 06pasytoT Tak
HasblBaeMble Lienoykn. Konnyectso Lenoyek He orpaHnuyeHo.

OTcyTcTBUME NepeceyeHuns ygansaemoro obbema ¢ Tenom dornee He cunTaeTcs OLWMOKOMN.
Bnarogaps aToMy B Moaenu Tenepb He NosiIBNATCSA OWNOKM, HanpuMep, B pesynbTtaTe
NepecTpoeHnst Nocrne M3MEHEHUSI NEPEMEHHbIX.

Mpwn cosgaHum getann B KOHTEKCTE COOPKM MOXKHO BBECTN 0603HAYEHE N HaMMEeHOBaHMe
aTomn getanu. Kpome Toro, MOXHO ykasaTtb, OyaeT nv umeHem ganna
0003HauYeHne/HanmeHoBaHNe/nx KOMOMHaUNA NN nmsi 0yageT BBEAEHO BPY4HYIO.

O6beanHeHbl Apyr ¢ APYrom crnenywme onepaumm:

- cnupanb KOHMYeCcKas 1 cnuparnb LUANMHOPUYECKast, T. €. BO3MOXHO npeobpasoBaHmne
OLHOW cnupanu B 4pyryto,

— CeueHue NOBEepPXHOCTbIO U CeYeHne Nno aCKnay,

— HaroXeHusi CONPSPKEHWI, T. €. BO3MOXHO Npeobpa3oBaHNe OJHOMO COMPSHKEHNST B
apyroe (B 3aBUCMMOCTM OT TUMOB Y4aCTBYHLLNX B CONPsikeHUM 06 bEKTOB); Hanpumep,
conpsikeHue naparsnesibHoO MOXHO npeobpasoBaTb B CONpsiKEHUe o0 yasioMm,
cosnadeHue — B Ha paccmosiHuUU v T.n.

ByneBa onepauna BO3MOXHa bonee uem Hag OBYMA TellaMn. I'IpV| 3TOM!
- O6be,D,VIHeHVIe npon3BoANTCA ONA BCEX YKAa3aHHbIX Ten,

— BblHUTAHNE — N3 NEepPBOro Tesia oCTalibHbIX Terl,

— nepece4yeHne — nepBoro tesfia ¢ octarnbHbIMN.

[opaboTaHa koMaHOa pasmMeLLeHns 3cKnsa:

- B rpaduyeckon obnactn otobparkaetcsa aneMeHT 6asnpoBaHnsl, NO3BONSOLLINIA
COBVHYTb N MOBEPHYTbL CUCTEMY KOOPAMHAT 3CcKM3a 6e3 obpaweHuns k MaHenn
napameTpoB.

- MoXHO yKkasaTb 00bEeKTbI, 3agatoLme NnosioXKeHne CUCTEMbl KOOPAMHAT 3CKM3a.
To4yeuHbIn 06BLEKT onpeaenseT nonoxeHne Hadana CK, a NMHENHbIN Unn NNOCKUi —
HanpasneHne ogHon u3 ocen, X unn'yY.

- Ocb Z MOXHO HanpaBuTb B 0OpaTHYK CTOPOHY — 3TO O3HaYaeT NepeHoC acknsa Ha
oBpaTHY0 CTOPOHY €ro nioCKOCTW.

49



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

YnpasneHue Tunamu 3arpyskum cbopkm n ee KOMNOHEHTOB Npou3soauTcs B [lepese
NOCTPOEHUA. YTOObI BKIHOUYNTL OTOOpaXKeHNe 3HaYKOB, NMOKa3bIBAOLLMX TUMbI 3arpy3ku,
HY>XHO BbI3BaTb N3 MEHIO HacTponkn [lepeBa komaHay Tun 3a2py3ku. LLlenyok Ha 3Hauyke
pacKkpblBaeT MEHIO TUMOB 3arpy3ku; Ars COOPKM B 3TOM MEHIO NPUCYTCTBYET TaKxKe
komaHaa Tunbi 3a2py3ku, NO3BONAKOLWANA CO34aBaTb U PpeJakTUPOBaTh TUMbI 3arpy3Ku.

YnpasneHne reoMeTpren 1 BBOS, HAaANMCEN pa3mepoB 1 0603HaYEHWI CTann OEHTUYHbI
aHanornyHbIM nNpoueccam B rpadmyeckom gokymeHTe. Kak n B rpadhnyeckom JOKyMeEHTe,
TEKCThbl B paHTOMaX pasmepoB 1 0603Ha4YeHnIn bonblue He 3aMeHSAIOTCHA rabapuUTHLIMU
NPSAMOYrofbHUKaMMU.

Pa3mep oT oTpeska 40 TOYKM MOXHO MPOCTaBUTb C NOMOLLIbIO KOMaHabl JIuHeUHbIU
pa3mep, yka3aB HyXHble 06bekTbl. KomaHaa JluHelHbIlU pa3mep om ompe3ka 00
MOYKU NCKIIOYEHA.

,ElepeBo NOCTPOEHUA TEKYLLEro MCnofmHeHuns 0To6pa>|<aeTc;| B HUXKHEWN YacTun ,D,epeBa
NCMONHEHUN, T.e. nepexkni4YeHne mexagy HMmm bonblue He Tpe6yeTC;|.

Bo Bcex TpexmepHbIx onepaumax 4OCTYMHbI:

-~ reoMeTPUYECKU KanbKynaTop, NO3BOMAOLWNA UBMEPUTL PACCTOSIHUE (MK Yron) Mexay
obbekTaMm MogeNM 1 UCNOMb30BaTh €ro B KAYECTBE 3HAYEHUS NMUHENHOTO (MNn
yrnoBoro) napameTpa,

— KOMUpOBaHMWE 3HAYeHWU NapaMeTpa B TEKYLLYI Onepauuto U3 Opyron Takon xe
onepauuu.

KomaHabl reoMeTpu4eckoro KanbKynsatopa u KonMpoBaHus 3Ha4YeHust napameTpa

HaxoOsaTCsl B MEHI0, KOTOPOE PacKpbIBaeTCs LLEMYKOM MO CTPerke cnpasa OT Ha3BaHUS

nons Ans BBoga JIMHENHOro Unu yrinoBoro napameTpa.

Bo Bpems BbINOMHEHWSI TPEXMEPHOW onepauun B HEe MOXHO CKONUpoBaTh NapameTpbl
Apyron Takon xe onepaumn. KHornka BbidoBa koMaHabl Konnupoeamb napamempbl!
HaxoauTtca Ha NaHenn GbicTporo gocTyna.

CaoucTBamn 06beKkTOB B [lepeBe MoAenu MOXHO ynpaBnaTb ¥ BO BPeMS BbINONTHEHUS]
onepauun. Hanpumep, MOXHO CKpbITb 06BEKTLI, MELLIaKLLME KOHTPONUPOBaTb
MOCTPOEHME.

Mpn BCTaBke KOMMNOHEHTA B COOPKY MOXHO OTKMOYMTL NMOKa3 3TOr0 KOMMOHEHTa C
MOMOLLbIO KOMBUHaUuK knaeul <Ctrl>+<Shift>+<H>. [locne 3TOro Ha aKpaHe ocTaeTcs
TOJbKO 3NeMEHT 6a3nMpoBaHNA KOMMNOHEHTA. 10 OKOHYaHMM BCTAaBKU KOMMOHEHT
CTaHOBUTCH BUANUMBIM.

CnnanH no Toykam MOXeT conpsiraTbCa ¢ 06bekTamu Modenu B NtoboM U3 CBOMX TOYEK, a
He TONbKO B KpamHNX.

NopaboTaH NpoLecc HAaCTPOWKN PasHECEHUSI KOMMOHEHTOB COOPKM:

- BCe MapaMeTpbl Llara pasHeceHUss aBToMaTU4Yecky NPUMEHSIIOTCA Nocrne ux 3agaHus,

- Tenepb paccTosiHUE NepeMeLLEHNs KOMMOHEHTa MOXHO 3a4aBaTh MbILLbIO B
rpacouyeckorn o6nact — Ans 3TOro CryXuT cneuuanbHas oGbemMHas CTpernka,
oTobpaxatoLlasicss psiaoM C KOMMNOHEHTOM.

[ns noBbILWEHWs HarNAgHOCTU U y,D,O6CTBa NCMNONb30BaHUSA U3MEHEH BHELLHUI BN U
NONOXeHNEe XapakKTepPHbIX TOYEK TPpexXMepPHbIX OOBEKTOB.

HopaboTtaHo o6o3HaveHue gonycka opMbl U PpaCnONOXEHUS:

- O603Ha4yeHne MOXET ObITb «MPMBSA3AHO» K Nosike pasmepa. [ns aToro pasmep AomKeH
ObITb yKa3aH Kak 06beKT, onpeaenstolwmn 6a3oByo NIOCKOCTb Aonycka hopmbl, U Kak
06BEKT BblpaBHMBaHNUS Jonycka hopMmbl.

- OtBeTBnNEeHne 0603Ha4YeHNss MOXET OblTb «MPUBA3AHO» K KOHLLY pa3mMepHON NHUN
NVHENHOro MUnun yrnoBoro pasmepa. [na atoro npu 3agaHny KoHUa OTBETBIIEHUS HYXXHO
yKasaTb pa3mepHyto nuHuio. OBo3HaveHne JOMKHO nexaTb B NIIOCKOCTU pa3mepa; npu
HeobXoAMMOCTM aBTOMaTUYEeCKN 406aBNATCH 3NOMbl OTBETBIIEHUS.

- Ecnu npu co3gaHumn oTBeTBNEHUS yKka3biBaTb rpaHb, yaepKMBasi HAXaTon KnasuLly
<Ctrl>, To oTBeTBNEHME CTPOMTCHA NepneHANKYNApHO 3Ton rpaHn. [Npn HeobxoammocTu
aBTOMaTnyeckn J06aBNATCA N3NOMbl OTBETBIEHUS.

OTOT Npuem JOCTyneH Takke Npyu Ao6aBNeHNN OTBETBNEHUI K JIMHUN-BbIHOCKE.
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28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

YcoBepLUeHCTBOBaHbI KOMaHbl CO30aHUs IMHUM-BLIHOCKM, HOMEPOB MO3ULIUIA,

0603HaYeHN MapPKUPOBKN N KNENMEHUS:

— 0ObBEKTbI, K KOTOPbIM OTHOCUTCS 0603HaYeHne, MOXHO o0aBnsATbL 6e3 gobaBneHus
OTBETBIEHUS,

- pobGaensieMble 00bEKTbI HE 00513aTENbHO AOMKHbI MEPeceKkaTbCsi C MNOCKOCThIO
0b603Ha4YeHus.

Ecnu sHayeHune coiicTBa MMo3uyus ona Tena unv KOMNoHeHTa 3agaHo, To Npu Co3aaHnm
NO3ULMOHHON NMUHUM-BLIHOCKM, YKa3blBaloLLEN Ha 3TOT 0OLEKT, B HE aBTOMAaTUYECKU
dhopmupyeTcs cebinika Ha COOTBETCTBYHOLLLEE CBOWMCTBO.

Mpy NOCTPOEHNN NUHENYATOM NMOBEPXHOCTN NEPEKIIOYEHNE MEXOY CNUCKamMn 00bEKTOB, N3
KOTOpPbIX COCTaBMAKTCS HanpaenawLwue, NPon3BoOANTCA aBTOMATUYECKN: YKa3aHHbIN
0bbeKkT nonagaeT B CNMCOK TOW HaNpaBnstoLen, YsMM NPOSOITIKEHNEM OH ABNAETCS.

Mocne 3aBepLlieHna KoMaHabl BCE 3aJaHHble NapaMeTpbl C6paCbIBaPOTC$|, T.€.B
CJ'Ie,EI,yIOLLI,I/Iﬂ pa3 KoMmaHOa 3anyckaeTcd C ymon4yartesribHbIMU NMNapamMeTpamMu.

ﬂepexop, K peaakTtnpoBaHUIo obbekTa no ,EI,BOI7IHOMy LLEeJTYKY Ternepb BO3IMOXEH 1 BO BpeMA
BbIMNOJIHEHNA KOMaHAbI. TeKyLU,aFl KOMaHAa rnpu 3ToOM npepbiBaeTCA.

YcoBepLUEHCTBOBaHNS NMUCTOBbLIX OnepaLumn:

- [ns noctpoeHus crnba MOXHO yKasaTb cpa3y Heckonbko pebep. B atom cnyyae
OOCTYMNHO TaKxke 3aMblkaHWe: AN CMeXHbIx crnbos (ecnu pebpa obpasytoT LenoyKky) 1
B Hayane/koHLe Lienoyek n otaenbHblx pebep.

- [lpn nocTpoeHnn nnuHenyaTon obevarkn MeeTca BO3MOXHOCTb CErMEHTaL N Oyr B ee
9CKM3ax.

- Bo Bpemsa HacTponkun napameTpoB pasBepTkn oTobpaxkaeTcs ee baHTOM; TakKe
daHTOM nosiBuncs B komaHgax CoeHyms n Pazo2Hyms.

Bo Bpemsi NocTpoeHnst 0GBbEKTOB, 3aBUCALLIMX OT CUCTEMbI KOOPANHAT, MOXHO BblOMpPaTh
CUCTEMY KoopAuHarT.

MosiBUnach BO3MOXHOCTb CriaXmnBaHUsi M300paxeHust Ha akpaHe (rpaHen, pebep,
CMMBOIIOB U T. N.). KayecTBo crraxunBaHnsi MOXXHO HaCTPOUTD.

BBeneHa HacTporika OTPUCOBKN YCIOBHOIO M3obpaxeHusi pe3bbbl. Monb3oBaTens MoXeT
BKITIOUNTL/OTKIIOUNTE OTPUCOBKY OYEPKOB LIMNMHAPA, M3obpaxatowwero pe3bby, 1 BbiopaTb
CTUINb NIMHUW: CNIOLWHAsA UK NYHKTUPHas. HacTponka nponssoauTcs B gnanore
Hacmpolika — Mapamempesbl... — Cucmema — Pedakmop modesneli — YcrnoeHoe
usobpaxeHue pe3bbbi. 1306paxeHne pe3bdbl B BUAE ABYX MYHKTUPHBLIX OKPYKHOCTEN
cootBetcTBYeT FOCT 2.056-2014.

Ecnu geTtanb co3aaHa co cneuvanusaunei Jlucmoeast demansb (a Takke ecnm
cneunanusauus Jemanbs naveHeHa Ha Jlucmoeasi demarb), TO B HE aBTOMATUYECKN
dopmMumpyeTcs Habop NepeMeHHbIX MMCTOBOro Tena. 3HavyeHUs nepemMeHHbIX
COOTBETCTBYIOT HACTPOWNKe ANsi HOBbIX AeTanen. bnarogaps atomy nepeMeHHble
NINCTOBOIO TeNna MOXHO M3MEHUTb A0 ero NoCTPOeHUs B AeTanu.

Ecnu B pexxvme oToGpakeHusi pa3MepoB BbideNieHa onepaumsi, 6a3npytoLlascs Ha ackuse,
TO NOKa3bIBaOTCH HE TONbKO pa3Mephbl ornepauum, HO U pa3Mmepbl 3TOro 3ckM3a (Npu
YCINOBUW, YTO OHM B HEM CO3[aHbl). Hanpumep, Ans onepaunu BbigasnveaHus 6yayt
nokasaHbl pasmepbl 9CKM3a-ceveHusi, Ans pebpa XecTkocT — pa3Mepbl 3CKU3a,
onpeaensioLLero BHELLHUIA KOHTYp pebpa

Komangel Cozdamb demasib 1 Co3damb sioKanbHy0 demarib NepeMMeHoBaHbl B
lMpeobpa3zoeamb e demanb n lpeobpaszoeamb 6 NIOKanbHYy demarib, a TakkKe
nepeHeceHbl U3 MeHlo Pedakmop B MeHIO YnpaesieHue.

pagpuyeckue AoKymeHMbI

1.

YcoBepLueHCTBOBaHbl kKOMaHAbl CmaHOapmHbie sudbl ¢ Modesiu  Bud ¢ modenu

(npexxHee Ha3BaHne — lpou3eosibHbIU 8UOD).

- T[poeunpyemyto Mogenb MOXHO NpocMaTpMBaTh B CneLmanbHOM OKHE — OKHEe MOoAenu-
NCTOYHMKA. B 3TOM OKHE MOXHO YCTaHOBUTb MPON3BOSIbHYI0 OPUEHTaLMIO (MbILLbIO,
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10.

KnaBmaTypow Mnn ¢ MOMOLLLbIO 3fieMeHTa ynpaBrieHnsa opueHTaumnemn) n Ncnonb3oBaTb
ee Ona NnpoeumpoBaHus B BuAa.

- Ecnn mogenb mHorotenbHas, To MOXHO BbliOpaTh npoeuupyemoe Teno (tena). Beibop
NPOn3BOANTCS NYTEM yKa3aHUS TeN B OKHE MOAENN-UCTOYHUKA.
lMpumeyaHue. 3anycTUTb NPOELMPOBaHNE OTAENbHbIX TEN MOXHO HENOCPEACTBEHHO U3
mogenu. [1na aToro HyXkHO BbiAeNUTb Tena B [lepeBe NOCTPOEeHUs 1 Bbi3BaTb M3
KOHTEKCTHOro MeHto komaHay Cozdamb Yepmex.

MacLitab co3gaBaeMoro Buaa MoXxeT aBToMaTUYeCcKn J06aBNATLCA B €ro Haanuch, ecnm
3TOT MacluTab OTNMYaeTCa OT yKasaHHOro B OCHOBHOW Haanucu. [JaHHas BO3MOXHOCTb
BKIoYaeTcs onuuen Brknroyams 6 Hadnuck euda Macwmab, OTNNYHBIN OT YKa3aHHOrO B
OCHOBHOW HaANMUCY B AMarnore HacTpoOWK/ Buaa (Ons HOBOrO YepTeXa Bbl3blBaeTCs

koMmaHgon Hacmpolika — lNapamempsbl... — Hoeble dokymeHmbl — [paghuyeckuli
dokymeHm — [lapamempbi dokymeHma — Bud, a onsa Tekywero — Hactpomnka —
MapameTpbl... — Tekywun yeptexxk — lNMapameTpbl AOKymeHTa — Bup).

O6paTtnTe BHMMaHME Ha TO, YTO CpaBHEHME MacLITaboB NMPOM3BOOMTCS TOSBKO Npu
co3gaHuun BMOOB. VIameHeHre macwtaba nMeroLlerocs Buaa unm ykasaHue gpyroro
mMacwTaba B OCHOBHOW HaAMMCK YepTexa He BNUSET Ha COCTaB Haanucen B1aoBs.

Bo Bpemsi npocTaHOBKM pasMepa 1M 0603HavYeHnsi cuctema onpeaensieT, kakomy Buay
OHO [OIMKHO MpUHaZnexaTb, U aBTOMaTUYeCKM AenaeT 3ToT BMA Tekywmm. bnarogaps
3TOMY CO34aHHbI pa3Mep Unn ob03HayYeHne NonagaeT B HYXKHbIN BUA,.

O6beanHeHbl KoMaHabl UBMEPEHWNIA;

- PaccmosiHue mexdy deymsi moYykamu, PaccmosiHue mexady 0eyMsi KpuebiMu \
PaccmosiHue om Kpueoli 30 mo4ku — B kKoMaHay PaccmosiHue mexdy 0eymsi
obbekmamu,

- Yeon mexdy deymsi npsiMbiMu/ompe3kamMu 1 Y2011 N0 mpemM mo4kaM — B KOMaHAy
Yeon.

HoBkle Bo3amMoxxHOCTU paboTel ¢ cuctemamm koopamHart (CK):

- B cnucok Bblbopa Tekywen CK skntodeHa CKO — CK chparmeHTa nnu TekyLiero snga
yepTexa,

- Npw co3gaHunM NoKanbHOM CUCTEMbI KOOpAMHAT MOXHO BbibpaTb CK, B koTOopon ByaeT
3agaHo nonoxeHne Hosou JICK: CKO nnu Tekywas CK.

KomaHabl BeIpo8HsIMb no3uyuu rno 20pu3oHmarnu n BoipoeHsamb no3uyuu rno
eepmukasiu 3aMeHeHbl KOMaHAoW BbIpoeHsIMb nonku ebiHOCOK. OHa NpUMeHMMa Ko
BCeM 0B03HaYeHUAM 1M pasmepam, UMEOLLMM B COCTaBe JIMHUIO-BbIHOCKY.

[lo6aeneHbl kKoMaHabl JITUHUSI C/TI0XKHO20 pa3pe3a/ceveHusi v JIUHUSI C/I0)KHO20 pa3pe3a
Ans 0603HaYEeHNA NONOXEHUA CEKYLLUX NIIOCKOCTEN CNoXHOro paspesa B
MaLUMHOCTPOUTENBHBIX U CTPOUTENbHBIX YepTEXaxX COOTBETCTBEHHO. [pexHue KomaHabl
JluHus paspe3a/ceyeHusi v JluHusi pa3pe3a Tenepb NO3BONAT CO34aBaTh TOMNbKO NNHUN
MPOCTbIX Pa3pe3oB.

Beog Hagnucen B paamepax n 0603Ha4YeHMsIX Tenepb NPON3BOAUTCSA B rpadpnveckomn
obnactu, HenocpeaCTBEHHO Ha pa3mepe U o6o3HaYeHUN.

Hnanor Bbi6op keanumema nepenmeHoBaH B Knacc donycka v nNonHOCTbIO
nepepaboTtaH. [peacraBneHme KNaccoB Aonycka B guarore ctano 6onee HarnsgHbIM: BCe
OHW CBeAeHbl B 0aHY Tabnumuy; knaccbl 06wero n npegnovTuTensHoOro NpUMMeHeHns
BblAeneHbl; Npy HEOOX0OMMOCTN MOXHO COKpaTUTh Tabnuuy, OCTaBMB B HEWN TONbKO
Knaccbl obLLero npuMeHeHus.

XapakTepHble To4Kku, oTobpakaroLmecsa Npu peaakTMpoBaHUM 0603HaYEHUN 1 pa3MepOB,

ctanu 6onee yHKUMOHaNbHbIMKU. B YacTHOCTY:

— XapaKTepHasi TouKka B Hayare nosku no3sonset 4o6aBuTb OTBETBIIEHUS,

— KOHTEKCTHOE MEHI0 XapaKTEPHOW TOYKUN Y CTPENKN NO3BONSIET CMEHUTbL €€ BUA,

=~ Ha pasMepHYI0 NIMHMIO NPOCTOro NMMHENHOro pasMmepa fobaBneHa xapakTepHas Touka,
Nno3BonsALLast HaKMOHUTL ero 6e3 obpalleHus k NaHeny napameTpos,

- K pasmepam C BbIHOCHbIMW NMHUAMKU SOOaBNEHbl cneumanbHble 3HadkK (MMKTorpaMmma
«rnasy), ynpaenstoLime otobpaxeHnem BbIHOCHbIX IMHUIA,
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

- pasmep c 06pbIBOM UMEET XapakTEPHYIO TOYKY, COOTBETCTBYIOLLYH BTOPO TOYKE
npuBsA3KMN pasMmepa (06bIMHO — Ha OCWU); UBMEHEHME MOIOXKEHMS 3TON TOYKM NO3BONSET
nepecTpouTb pasmep: NpuBsi3aTb €ro k Apyromy ob6bekTy 1 nepecuntaTb 3HayeHue
pa3mepa.

HopaboTaHa komaHga JJonyck ¢hopmMbI U pacrosiOXeHUst.

- B yrnax n B cepeguHax CTOPOH paMKy 0TOBpaxatoTCsl XapakTepHble TOUKN,
nossonswwme o06aBUTbL OTBETBIEHUS.

- Tpun nepemeLLeHnn TOUKM U3NIoMa UK KOHLLA OTBETBIIEHMS Ha 9KpaHe oTobpaxatoTcs
BCMOMoOraTesbHble HanpaBnawLwme — NMHWUK, NapannenbHble OCAM TEKYLLEN CUCTEMDI
KOOpAMHAT 1 NPOXOASALLNE Yepes NpeablayLLyo TOUKY OTBETBNeHns. Ecnn npu
nepemeLLeHnn KOHLA OTBETBIIEHMS yKa3aH reOMeTPUYECKNii 06BbEKT, TO OTobOpaxaeTcs
TaKkKe HanpaensawLwwas, nepneHankynsapHas aToMy o6bekTy. ATo ynpowjaeT
NOCTPOEHME Yy4aCTKOB OTBETBMEHMWI, OPTOrOHarNbHbIX APYr APYry UK CyLLeCTBYOLWNM
obGbekTam.

- OObBbEKT, K KOTOPOMY OTHOCUTCSt 0D03HaYEeHNe, N TOUKY Hayana OTBETBINEHUS HA HEM
MOXXHO yKa3aTb [0 3a[aHusi NONOXEHNsI PAMKN C HAAMUCHIO.

MosiBunack BO3MOXHOCTb co3faHusa 6onee ogHOro OTBETBMEHMS Y LLEPOXOBATOCTH,
pasmeLlaemMon Ha norke NMHUK-BbIHOCKWU. Ecnn Touka Havana oTBETBEHMS OKa3biBAETCS
3a npegenamu obbekTa, ykasaHHOro As NpoCTaHOBKM 0603HAYEHUs1, TO 3TOT OObEKT
npoaneBaeTcst TOHKOW NIMHUEN.

MpsSIMONUHENHBIN OOBEKT, BbIMONMHALLNA PYHKLUNIO OCM CUMMETPUM B KOMaHAe
3epkanbHO ompa3umsb (NpexHee Ha3BaHe — Cummempusi), Tenepb MOXET ObITb
yKkasaH 6e3 BKNIYEeHNs cneunanbHOro pexuma.

C6opka kKOHTypa Tenepb COCTOUT B yKazaHUM He OOBbEKTOB, YacTu KOTOPLIX 0OpasytoT
KOHTYp, @ CaMuX 3TUX YacTen, T. €. CErMEHTOB KOHTypa. CermeHTbl MOXHO 406aBnaTb He
TONMbKO B KOHEL,, HO 1 B HA4ano KOHTYypa; KpamHue CerMeHTbl noacBe4vmBatoTcs. MNpru3Hakom
TOrO, YTO KOHTYP 3aMKHYJCA (T. €. HaYanbHbIA N KOHEYHbINA CErMEHTbI COCTLIKOBANMCh Apyr
C ApYrom) siBNsieTCA 3anmBka LBETOM 06n1acTu BHYTPU KOHTYpa.

Ecnn nmsa Bnga BknovaeT Cebiiky Ha 0603HauYeHne (Hanpumep, NMHUIo paspesa A-A), TO0 B
[epeBe yepTexa 3TOT BMA NONyyYaeT COOTBETCTBYHOLEE Ha3BaHune (Hanpumep, «Paspes A-
A»), KOTOPOE HeAOCTYNMHO AN peaakTupoBaHus. iameHeHne 6ykBbl B 0603Ha4YeHUU 1,
crnepoBaTenbHO, B Ha3BaHWM Buaa aBTomaTudeckn nepegaetcs B [lepeso. bnarogaps
3TOMY HaMMeHOBaHWsi BUAOB B [lepeBe 1 B YepTexe Bcerga coBnagator.
Hepepaktnpyemble Ha3BaHUsA BUAOB OTOOpaxatoTcs B [lepeBe vepTexa KypCUBOM.

Mpwu BbluncneHmn MUX curypa (unm cedeHne tena), Yo XapakTepUCTUKN ONpeaensatoTes,
BblAensdeTcsa uBeToM B rpacuyeckorn obnactu.

O6nacTb BHYTpW pamMKu BblAeneHns BolAenaeTcs LBeToMm:
— CUHWA — ONs OXBaTbIBaOLLLEN PaMKW,
— 3enfeHbl — ONA CeKyLLEN pamKu.

MepepaboTaHbl NpoLuecchl BblAeNeHNss OOBbEKTOB M UCKITHOYEHMSA U3 YMCNa BblOAENEHHbIX:

- YpaneHbl Bce KOMaHAbl UCKIMOYEHNS OOBEKTOB M3 YMcNa BblOENEHHbIX, a Takke
KomaHabl BblaeneHms O6wexkm, BHe pamku v pexHull cnucok.

- KomaHpa MHeepmupoeamb ebidesieHue JOCTyNHa B MeH0 Bbidenums. Kpowme Toro,
WHBEPTUPOBAaTb BblAENeHNE MOXHO, yaepxmsas <Ctr/> npu BbigeneHnn o6 beKkToB
pamkon.

- BblgeneHune BMAOB, CrOEB M rpynn, a Takke BblAeNeHne No CTUMO IMHMK, NO TNy
obbekTa 1 no atpubyTam SOCTYNHO TONBKO B Avarnore BblAeneHns no CBONCTBAM.

B KOHTEKCTHOE MeHI0 06BbEKTOB, KOTOpble OTOOpaxatoTcsa B [lepeBe (B1abl, BCTABKM,

MakpoanemeHTbl) fobasneHa komaHaa lMokazamb 6 [epese, KoTOpas BbliaenNseT B

[epeBe BbIOpaHHbIN 0OBLEKT; NpM HEOOXOOUMOCTI packpbIBaeTCA HyXKHbIN pasgen [epesa,

a Takke npomnsBoauTcsa NpokpyTka [epesa, 4Tobbl 0OBHEKT OblN BUAEH.

Buabl ¢ pas3pbiBaMn N MeCTHblE BUObl OTMEYalTCA B D,epeBe NOoCTpOeHua cneunaribHbIMU
3Ha4YKaMu.
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22.

23.

24.
25.

26.
27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

an/l NOCTpPOEeHUN Ayrn no Tpem To4KaM yKka3aHne ToOHEeK NponcxoamT B crneayroulem
nopdake: Ha4daribHasda, KOHe4YHad, TO4Ka Ha ayre.

Mpy nocTpoeHnn BCcrnomoraTeribHOM NPSMON MOXHO BKITHOUUTL CO3[aHMe BTOPOW
NpsiMoON — neprneHANKYNApHON NepBoMn.

B komaHae Lmpuxoeka nosiBunach KHOMKa, MEHSIOLLAs Yron HaknoHa NUHUA Ha
NPOTUBOMNOSIOXKHbIN.

quu_l,aemaﬂ obnactb B KoMmaHge Oyucmka obnacmu BblOENTAETCA LIBETOM.

Cnocobbl NOCTPOeHMs NpsiMoyronbHWkoB 1o yeHmpy u eepwute v Mo yeHmpy u deym
moYKaMm BbiAeNeHbl B OTAENbHbIE KOMaHAbI.

FIOCTpoeHme KpI/lBOIZ besbe BblAENEHO B OTAOENbHYIO KOMaHAy.

Mpy NOCTPOEHWM cnnaiHa No ToYKaMy MOXHO SIBHO YNpaBnsATb paauycoM KPUBU3HbI
(cooTBeTcTBYlOLLEE MONE BBOAA NPUCYTCTBYET Ha [aHenu napameTpos).

B komaHaax, gonyckaroLwmx HECKONbKO BapuaHTOB NOCTpoeHus obbekTa (Hanpumep,
OkpyxHOoCcmb, KacamesibHasi K 08yM KpuebIM), borbLue HET akTUBHOro haHToMa: Bce
daHTOMbI 0TOGpaxaTCcs 0guHaKoBo. YTobbl 3adoMKCMpOBaTL OOUH U3 HUX, HYXKHO
LLEMKHYTb MO HEMY MbILWbIO, A58 PUKCALMM HECKONBKUX (PAHTOMOB HYXKHO LUerKaTb Ha
HUX, yaepxusasa Haxatoun knasuwy <Cirl>.

[ns co3aaHmsa 0603HauYeHns HeyKa3aHHOW LLEepPOXOBATOCTM, NOCNEaYLWEero ee
peaakTUPOBaHUA N NepeMeLLEHNA CNYXUT oaHa KomaHaa — HeykasaHHas
wepoxosamocmb — 3adamb/uzmeHumsb. OTaoenbHas KOMaHga ana UsMeHeHns
NONOXEHUSA HeyKa3aHHOM LLEPOXOBATOCTUN UCKIOYEHa.

Ecnn o6bekToM Ans npocTaHoBKK 6a3sbl SBNSIETCS BbIHOCHAS NMHUA pa3mepa, To
0603HaYeHne MoXeT ObITb 3aPMKCUPOBAHO B MOMOXEHUW, NMPU KOTOPOM Havano
OTBETBEHNS COBMagaeT C KOHLIOM pasmepHol NuHuKn. Bnarogaps aToMy B crnyyae
HaKMOHHbIX BbIHOCHbIX NMMHWIA Gonblue He TpebyeTcst 4ONONHUTENbHAs pa3MeTka Ass
COBMELLIEHNS YKa3aHHbIX TOYeK.

YcoBepLleHCTBOBaHa NPOCTaHOBKA YrioBOro pasMmepa: ecriv BTOpon CTOPOHOWN
obpa3smepunBaeMoro yrrna siBnseTcs BepTukanbHas unm ropusoHTanbHasa npsmas, 1o ee
Hanuyue B BuAe obbekTa yxe He obasatenbHo. Mocne ykasaHns nepBon CTOPOHbI yrna
HY>XHO HaXXaTb KHOMKY Bbi6bpamb ecrioMmo2amesibHyr0 npsiMyro Ha NaHenu napameTpos.
3atem cnegyeT ykasaTb HYXHbI (DAaHTOM — rOPU3OHTaNIbHOW UK BEPTUKANbHOW MPSMOWN,
npoxogsaLlen Yepes Ha4yano U KOHeL, NepBor CTOPOHbI yrina. BelHOCHasA nuHma pasmepa,
COOTBETCTBYHOLLAA «OTCYTCTBYIOLEN» CTOPOHE yrna, OyaeT HaunHaTbCA B €ro BEpLUMHE.

B komaHae AemosiuHus Tenepb MOXHO BblGpaThb, YTO OyAeT ykasaHo Ansi MOCTPOEHUS:
006BEKTBI NN TOYKW. [INsi 3TOro CnyXut kHonka Boi6op 6a3o0e8020 o6ekma Ha NaHenun
napameTpoB. 1o yMonyYaHuio oHa He HaxaTa, T.e. BKIMYeHO ykasaHue TOYeK.

B komaHgax, koTopble ucnonb3yoT 6onee ogHOro onopHOro o6bLEKTa (Hanpumep,
OKpy)XHOCMb, KacamesibHasi K mpeM KpuebIM), NOsiBUNAaCb BO3MOXHOCTb OTMEHATb
BbIGOp 06bekTa NOBTOPHLIM €ro yka3aHmeMm. JTO NO3BONSeT OTMEHUTb BbiIGOp 06bekTa B
rpaguyeckon obnactu, T7.e. 6e3 obpaileHms k NaHenn napameTtpoB. O6paTuTe BHMMaHue
Ha TO, YTO Takon cnocob OTMEeHbI AOCTYMNEH TOMbKO A0 OKOHYaHWUs npouecca Bolbopa. Ecnu
BbIOOp yKe 3aBeplueH (T.e. BO BpeMs 3adaHns napameTpoB 06bekToB), ANS OTMEHbI
yKa3aHus oObeKkTa Hy>KHO yaanuTb ero HasBaHwe 13 COOTBETCTBYOLWEero nons MNanenu
napameTpoB.

YnydweHbl paHTOMbI, NOKa3biBalOLWMECs NP BCTaBKe M NepemMeLLeHnn o6 bekToB:

- Hagnucu B dpaHToMax Gonblue He 3aMeHsATCA rabapuUTHBIMU MPSAMOYTONIbHUKaMMU,

— YCKOpEeHa OTPMCOBKA «TSKENbIX» paHTOMOB, T. €. (PaHTOMOB, coAepKalLMX MHOrO
06BHEKTOB.

Yny4yweHo otobpaxeHne pacTpoBbIX M306pakeHWI, BCTaBMNEHHbIX B rpaduyeckme

AOKYMeHTbl. Bo3amoXHa HacTpolka kavyecTBa oToOpaxeHus pacrtpa.

YcKopeHa OTPUCOBKa HACbILEHHbIX YEPTEXEN.
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37.

38.

39.
40.

41.
42.

3HaunTenbHO yny4leHo otobpaxeHue WwpnudToB ¢ ucnons3oaHnem OpenGL (B ToM
yucne peanns3oBaHo OTOGpaXKeHNe BEKTOPHbIX LWPUATOB). ATO NO3BONNIO OTKA3aTbCs OT
BTOpOro crnocoba goopMmpoBaHus n3obpaxkeHms — nocpeactsom uHTepdenca GDI.

TeKkcTbl C Ha3BaHUAMMN NMPUBAIOK, 0To6pa>|<a+ou_|,1/|ec;| OKOIO Kypcopa npu BbIMOJIHEHNN
NPUBA3OK, 3aMeHeHbl 3Ha4YKaMu.

KomaHnga Pasmep eblicombl nepenMeHoBaHa B Ommemka YPOBHHI.

WckntoyeHbl nokarnbHble parMeHTbl. Bo3MOXXHOCTb paboThbl ¢ NoKanbHbIMU oparmeHTamm
B UepTexax npeablayLumnx Bepcuin coxpaHeHa.

UcknioueH MeHedxxep ecmasok eudos u ghpazcMeHmoas.
WcknioveHa komaHaa Mapamempbi mekyuw,e2o euda.

Tekcmoesnblil npouyeccop

1.
2.

TekcToBble LIAGMOHbI nepenmMeHoBaHbl B TUMNOBbIE TEKCTHI.

Hnanor Tekcmoesbie wabsioHbl 6onee He ncnonb3yeTcs. MNpu BbI30BE KOMaHAbl BCTaBKM
TMNOBOro TekcTa Ha lMaHenu 6ubnnoTek akTnBMpyeTca GubnmoTeka, Ha3Ha4YeHHas Ans
BCTaBKM TMNOBLIX TEKCTOB. HaszHayeHne nponssoautcs B KoHghuaypamope. No
yMonyaHuto ucnonedyetca bubnmorteka Tunoebie mekembi (kompas_tdp.kle).

CneusHakm — npobenbl, Hepa3pbiBHbIE NPobenbl 1 aeducel, 3HakM Tabynauum 1 KoHua
absaua — otobpaxarTcs UBeTHbIMU, NO YMOMYaHUIO SPKO-PO30BbLIMMU.

lMycTble 3HakoMecTa Ansa UHOEKCOoB, YucnuTenen n s3HameHatenen gpoben otobpaxatoTcs
B BUAE LUBETHbIX NOSewn, No ymonyaHuo cepbix. OHM BUOHbI, €CNW BKNIOYEHO OTOOpakeHne
CUMBOSOB hopMaTUPOBaHUS.

LiBeT oToBpakeHMs cneLsHakoB U 3HaKOMeCT Ans nHaekcoB apober MOXHO 3aaaTthb B
danne KOMPAS.ini. [insa atoro cnyxut cekumsa [Colours]. B Hen gomkHbl ObiTb
cnepyloLme KIooyu:

- FormattingCharactersColour — ynpaBnseT LBETOM CneL3HaKoB,

- EmptySignPlaceColour — ynpaBnsiet uBeTom 3HaKOMEeCT AN MHAEKCOB Apoben.
3HayeHne Kaxaoro Knya — napameTpsbl LiBeTa B 04HOM M3 criegytoLmx (opMaTos:
- "255127 39"

- "255, 127, 39" (npoben nocne 3ansiton obsisaTeneH)

- "Ox00 OxFF OxFF"

- "Ox00, OxFF, OxFF" (npo6en nocne 3anaTton obasaTteneH)

Mpumep:

[Colours]

FormattingCharactersColour="255 127 39"

EmptySignPlaceColour="220 220 220"

Paboma c nepemeHHbIMU. [Tapamempu3ayus

1.

2.

MosiBunack BO3MOXHOCTb NepenMeHoBaHUs Nofb30BaTeNbCKMX NepeMeHHbIX. HoBoe nwvis
aBTOMaTUYeECKU NepenaeTcsl BO BCE BblPaXXeHWs, UCTMOMNb3YHOLLME 3Ty NEPEMEHHYIO.

LiBeToBasi MHAMKaUMUSI TUNOB NepeMeHHbIX OTMeHeHa. BHeLHss 1 nHdopmaumoHHas
nepeMeHHble OTMeYatoTCs crneumanbHbIMU 3HaYkamu B NIeBor YacTu MNaHeny nepeMeHHbIX.

B ctonbue BbipaxeHue [NaHenn nepeMeHHbIX MOXHO MCMNOMNb30BaTb 3ansaTyo B Ka4ecTBe
aecatuyHoro pasgenutens. lNocne noaTeepXxaeHnst BBoga OHa aBTOMATUYECKN
3aMeHSeTCa TOYKON.

MosiBunca nonck Ha NaHenn nepemMeHHbIX:

— [lownck BegeTcd No BCEM KOJTOHKaM Tabnunubl MEPEMEHHbBIX, @ TakKe N0 Ha3BaHUSAM
onepauun. TekcT ans noucka cneagyeT BBOAUTb B CrieymanbHOE Nosie B BEPXHEN YacTu
MaHenn nepemMeHHbIX.

— B meHto obbekTa, BblaeneHHoro B [lepeBe NnocTpoeHus, aobaerneHa komaHaa
lMokazamb e Oepeese nepeMeHHbIX. [locrne Bbi30Ba 3TOM KOMaHAbl MaHenb
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NepeMeHHbIX aKTUBU3MPYETCS, Ha HEWN pacKpbiBaeTCsa pasaern, COOTBETCTBYOLLMN
BbIGpaHHOMY OB BLEKTY.

- KomaHga lMokazamb e [Jepeae 13 KOHTEKCTHOIO MEHIO 00bEKTA, BblAENIEHHOIO B
rpadhuyeckorn obnactu, nogceeynmBaeT BblOpaHHbIN 00BHEKT Takke Ha [NaHenun
NepeMEHHbIX.

KomaHabl BeipogHsimb mo4Ku no eepmukasu, BoipoeHsimb mo4Ku rno 20pu3oHmanu,
BepmukanbHocmb 1 FlopuzoHmasnbHocmb 06beMHeHbl B KOMaHay BbipasHueaHue.
KomaHaa nmeet gBa pexuma:

- Aemomamu4eckuli — V3 [ByX BO3MOXHbIX HanpasrneHuin BblpaBHUBaHUs (Mo
ropu3oHTann unun nNo BepTukanu) BblIbnpaeTcsa ToT, K KOTOpoMy Bnvxe TekyLlee
nonoxeHne o0bLEeKToB. Takum 06pa3om, B 3TOM PEXMME OTPE3OK C YIIOM HakmnoHa 15°
CTaHeT ropu30oHTarnbHbIM, a C YoM 75° — BepTUKarnbHbIM.

- BbipasHugaHue no nNpsiMbIM — HanpasfeHns BblpaBHMBaHWUA O0TOBpaxaroTcs Ha
3KpaHe B Buae aHTOMOB ropn3oHTanbLHON 1 BepTMKanbHOW NpsiMbixX. Beibpas ogHy 13
HWUX, NOMNb30BaTesNb SBHO 3a4aeT HanpaBfieHNe BblpaBHUBaHUA.

HaHHasa gopaboTka ynpolaeT HanoXeHne NepeyvncrieHHbIX OrpaHUYeHnn B 3Ckuse, Tak

Kak, B OTNM4Me OT YyepTexa u dparmeHTa, nsobpaxeHue B 3CKU3e YaCcTO OKa3blBaeTCA

NMOBEPHYTO OTHOCUTENBHO CTOPOH 3KpaHa, YTO 3aTpyaHAET onpeaerieHne ropu3oHTanbHOro

N BEPTUKaIbHOro HanpasfeHni.

[loGaBneHa komaHaa KoHUeHmpu4YyHoCcmMb, HaknaablBarLLlas Ha 06bEeKTbl OAHOUMEHHOE
orpaHuyeHve. KomaHaa paboTtaeT ¢ OKpY)KHOCTAMW, aNnuncamMu, a Takke gyramu
OKPY>KHOCTEW W 3MMMMNCOB.

Komanabl PaeeHcmeo paduycoe n PaeeHcmeo OnuH 06beanHEHbI B KOMaHAY
PaeseHcmeo.

Paboma co ceolicmeamu u omyemamu

1.

2.

Tenepb BCce U3MEHEHNS CTUNSI OTYETA: CTPYKTYpa Tabnumubl, napameTpbl 0TOOpaxeHus
AaHHbIX N NpoYyee — HeMeaneHHo oTobpakaroTcs B Tabnvue oTyeTa.

MepepaboTaH MexaHM3M punbTpauMm AaHHbIX B OTYETE.

- Tenepb hunbTpaums AoCTynHa TOMNbKO B OKHE NOArOTOBKM AaHHbIX. PaboTta Begetcsa
BCE Bpemsl C O4HUM HabopoMm ycrnosuin ounbTpaumn. JobaBneHne nnm nsmMeHeHumn
YCNOBWI NPUMEHAETCS K MCXoAHOMY Habopy AaHHbIX. MOXHO SiBHO 3a4aBaTthb
ornepartopsbl, ceasbiBatowme ycnosus — U nnun UINA. Ycnosusa dovnbtpauum
COXpaHATCA 4O OKOHYaHWS npoLecca co3faHng oTyeTa.

-  OunbTpbl, CO3aaHHbIE B OTYETE, aBTOMATUYECKN COXPaHSAKTCHA B 3TOM OT4eTe A0
OKOH4YaHust paboTkl ¢ HAM. B accounaTuBHOM OTYETE, BCTABEHHOM B rpachmnyeckmi
OOKYMEHT, COXpPaHeHHble (pnNbTpbl MOXHO MPOCMOTPETL, OTPEaaKTUPOBaTh UNn
OTKIMOUYNTb, OTKPbIB OTYET B OKHE NOATOTOBKM AAHHbIX.

- Ecnun npu paboTe ¢ 0TY4ETOM B OKHE MOArOTOBKU AAHHbLIX BKOYEH PUNbTP, TO B
npaBoM BEpPXHEM yrny rpadmyeckon obnactn otobpaxkaeTcsi 3Ha40K pexunma
GunbTpauuu. LLlenykom Ha 3HayYKe MOXXHO BbINTU N3 PEXUMA, T.€. OTKIHYUNTD
dunbTpaumio.

- [lpw n3ameHeHun coctaBa otyeTa (Hanpumep, BKIOYEHUM B OTYET HOBbIX CBOWCTB UK
00BbeKToB) hUNbLTPbLI HE COpackiBalOTCS, @ NPUMEHSIIOTCA K HOBOMY COCTaBy OTYeTa.

MosiBunack BO3MOXHOCTb MOMyYeHNs B OTYETE KOFMOHKM CO CCbISNIKOM Ha CBOMCTBO
AOKYMEHTa, No KOTOPOMY COCTaBnsAeTcs oTdeT. Hanpumep, B oT4eT No cObopke MOXKHO
BKIHOYNTb 0603Ha4YeHMe N HanMeHOBaHWe 3To COOPKM UK JaHHbIe O ee macce. [ns
CO3[aHuNsA Takon KONMOHKN HY)KHO OTpeaaKkTMpoBaTh CTUIb oT4yeTa: AobasuTb ctonbel 1 B
Crucke CBOWCTB ANsi HEero BbibpaTtb CTPOKy «Ccblfika Ha CBOMCTBA AOKYMEHTay.
HacTpoika 3aronoska («Lwankuy) Tabnuubl Tenepb COXpaHseTca B CTUNe oTyeTa.

MepepaboTaH NPoLEece NMouncka AaHHbIX B oT4eTe.
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Paboma co cneyugukayueu

1.

KomaHgbl co3gaHus pasgerna, 6a3oBoro 1 BCnoMoratefbHOro 06LekToB cneundukaumm
AOCTYIMHbI B PEXUME pedakTMpPOBaHUSA TEKCTOBOW YacTh obbekTa crneumndmkaumn. Boizos
nodon n3 HUX 3aBepLUaeT peaakTupoBaHMe obbekTa ¢ NoATBEPXKAEHNEM BHECEHHbLIX
U3MEHEeHUN.

YnpaBneHue 4OKyMeHTaMu, NOAKMHYEHHBIMM K cneuudukaumm, Tenepb NPOU3BOAUTCS He
B Amnarnore, a Ha MNaHenu napameTpoB. COOTBETCTBYIOLLIME SNIEMEHTbI yrpaBneHus
NOSIBNSIOTCS HA HEl Nocre Bbi3oBa KOMaHAabl YnpaeneHue c60opkodll.

MosiBuNack BO3MOXHOCTb OTKMOYEHUSI Nepeaayn AaHHbIX B cneundukaumnio, Kotopas
BbINOMHSETCA NPU COXPAHEHUMN NOAKMOYEHHOro K 3TON cneumndurkaumm gokymeHTa. [ns
aToro cnyxut onuus lNMpu coxpaHeHuu 0oKymeHma rnepedasamb OaHHbIE 8
cneyudghukayuro B gnanore Hacmpoika — lNapamempbl — Cucmema — Pedakmop
cneyugukauyuli — Mapamempbi 06HoeneHUs1 00KymeHmoe. OTKINIYeHMe nepeaayn
AaHHbIX MOXET NoTpeboBaTbCs, ECNIN OHA 3aHMMaEeT MHOTO BpeMeHM (06bIYHO Npu
COXpaHEeHUN HacblWweHHOM COOPKKM, eCriM OHA N ee acCOUMaTUBHBIN YEPTEX NOAKIMIOYEHbI K
cneundukaumn).

Ecnu nogkntoyeHHbIn K 06bekTy cneundmkaumm 4OKYMEHT MHOrONIMCTOBOW, TO B
cneundmkaumm (B rpade MNpumeyarHue) MmoryT GbiTb YKkadaHbl IMGO dopmMaThl 1
KonuyecTtBa nNUCToB: 2xA4, 2xA3, ..., nnbo Tonbko dopmaTthl: A4, A3, ... [inga Beibopa
HY>KHOrO BapmaHTa cnyxuT onuua Omo6pakamb Kos1u4ecmeo /iucmoe 00HO20
¢ghopmama B ananore HaCTPoOnKK cTuns cneundukaummn. Onuusa NpUCyTCTBYET Takke B
ananore HaCcTpOWKKN TekyLLen crneundukaumm.

MMeyamp

Buabl yepTexen B OkHe NpeaBapuTenibHOro NpocMoTpa Tenepb MOryT oTobpaxaTbCs
yNpoLLEeHHO — rabapuTHbIMK NPAMOYrofibHUKaMKU. OTO YCKOPSET OTPUCOBKY YepTexen npu
nepexoe B NpeABapuTenbHbIA MPOCMOTP, OCOGEHHO, €CNMN KONMYECTBO NTMCTOB BEMMKO
VNN BUAbl HACBILLEHHBI.
BkntodeHne n HacTpoika ynpoLlueHnsa npomssogutca B anne KOMPAS.ini, B cekummn
[PrintPreview]. OHa MoxeT cogepkaTb CreaytoLmne Knoum:
- LevelofDetailDrawingView — Bknio4aeT/oTkno4aeT ynpoLeHne BugoB. 3Ha4eHns
Kntoya:
— 0 — ynpoLleHne OTKMYEHO,
- 1 — ynpoLleHne BKMYEHO AN BUOOB, 3KPaHHbIA pa3mMep KOTOPbIX He NpeBbillaeT
3Ha4YeHus, yCTaHOBINEHHOro B Kntove DisplaySize,
— 2 — ynpoLleHne BKIMYEHO ANng BCeX BUOOB, HE3aBMCMMO OT UX 3KPaHHOro pasmMepa.
- DisplaySize — 3agaeT 3Ha4eHue 3KpaHHOro pasMmepa suaa (B nukcensx). Buael,
MeHbLUasi CTOpoHa rabapuTa KOTOpPbIX HE MpeBbILIAeT 4aHHOMO 3HAa4YEHMUS!, 3aMEHSIIOTCA
raGapuTHbIMK NPAMOYrofibHMkaMu. [nanasoH 3HadeHun kntova: [3; 3000].

Umnopm u akcnopm

1.

MosiBunack BO3MOXHOCTb YTeHUs dannos dpopmata JT u 3anucu B aToT chopmar. Npu
HaCTpoWKe YTEHMS MOXHO yKa3aTb TUMbl OGBEKTOB, KOTOPbIE AOMKHbI ObITb
KOHBEPTUPOBAHbI, @ TAKXKe BKIMHOUYNTL CLUMBKY MOBEPXHOCTEN N 3aaTb €€ TOYHOCTb, a Npwu
HaCTpOKKe 3annucu — yKasaTb TUMbl 06 bEKTOB, BKITHYNTL 3anvCb TONbKO BUAMMbIX
06bekToB, Nepeaadvy LBeTa 1 BbibpaTb reomeTpudeckoe npeacTaBneHne: TpuaHrynaums,
TOYHasA reoMeTpus UM U To 1 Apyroe.

BoamoxHa aBToMatuyeckasn sannucb mogenu B oopmat JT npu kaxxgom ee coxpaHeHun.
BknoyeHne 1 HacTpoika 3anncu NpomM3BOAUTCS B Auanore, Bbi3biIBAEMOM KOMaHAOM
Hacmpoliika —IlNapamempsbi... — Cucmema — ®Palisibl — Aemomamuyeckul
akcriopm.

MosiBunack BO3MOXHOCTb YTeHUs dpannoe opmata STEP AP242 v 3anucu B 3TOT
dopmart. Hactporika akcnopTa Takasi xe, kak onst dopmata STEP AP214: moxHO ykasaTb,
YTO UMEHHO HYXXHO 3anucbiBaTh (Tena, MOBEPXHOCTU, KpMBbIe U T.4.), BblbpaTb cUCTEMY
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KoopAuHaT, BBECTU MMSA aBTOpa, Ha3BaHUe opraHu3auun u KomMmeHTapui. Hactponka
nMnopTa Takas Xe, Kak Ang octanbHbIX Bepcun popmata STEP.

MosiBunacbk BO3MOXHOCTb YTeHUs dannos popmata STL. PesynbTaT YteHns — tBepgoe
Teno ¢ TpeyronbHbIMU rpaHsMu.

MosiBMNnacb BO3MOXHOCTbL HACTponkKn akcnopTta B oopmat VRML. HactpoeuHbln guanor
BbI3bIBAETCH M3 MEHIO KHOMKM CoxpaHumpb B guarnore coxpaHeHusa ganna u
NpenocTaBnsieT Te e BO3MOXHOCTU, YTO U AManor HacTponkn 3anncu B opmat STL:
BbIOOP 3KCNOpTUPYEMbIX OOBEKTOB, HACTPOKMKY TOMHOCTM annpoKkcumMaumm, ykasaHme
CUCTEMbI KOOPAWHAT U eAMHUL N3MEPEHUS OJTMHbI, BKIIOYEHME/OTKITIOMEHNE Nepenayn
LBeTa.

HopaboTaHa 3anunce B doopmart pdf.

- Ecnn obbekTbl YepTexa BbIXOAAT 3a rpaHuubl opMaTta, TO MOXHO yKasaTb, YeM
JorkHa 6bITb orpaHu4yeHa CooTBETCTBYOLWAadA cTpaHuua pdf-gokymeHTa: rabaputHbIM
NPsIMOYrofIbHUKOM OOBLEKTOB UMK BHELUHEN pamMKon nucTa. [nsa Beibopa Hy)KHOro
BapuaHTa cnyxuT onunss O6pezams no ghopmamy B guanore HaCTPOMKN 3anucu B
dopmar pdf.

- B pdf-nokymeHT Tenepb 3anucbiBaloTcs criegyowme ceonctaea ucxogHoro KOMIAC-
aokymeHTta: ObosHavyeHue, HaumeHosaHue, Mamepuan, Macca, Aemop.

Mpw aKkcnopTe cOOPOK C HEMNOSTHOW 3arpy3Ko BCE KOMMOHEHTbI NPUHYAUTENBHO
3arpyxatotcs. Mpu Heo6xoanMOCTH 3anpalunBaeTcs Naposb TUna 3arpysku.

lpunoxeHus

1.

HopaboTaHo npunoxeHne CepeuUCHbIe UHCMPYMEHMbI.

- WHTepdenc komaHa nepepabotaH ans obecneveHms eauHoobpasnsa BHELHEro B1aa u
npuemoB paboTbl ¢ MHTepdencom KOMIAC-3D v17 Home: anemeHTbl ynpaBneHus ns
Ananoroe nepeHeceHbl Ha NaHenb napameTpoB; B KOMaHAax, TPebyoLwmx ykasaHns
006BbEKTOB, NOABMIMCHL PETUCTPATOPbLI U T.MN.

- TlogkntoyeHHoe npunoxenne nuterpmpyetcsa B8 KOMIMAC-3D Home:

- B MIHCTpymMeHTanbHOM o6nactu nossnseTca Habop KomaHa NpuUnoXeHus,

— HeKoTOpble KOMaHAbl NPUNOXEHNST BKIOYaloTCA B ApyrMe Habopbl, Hanpumep, npu
paboTe ¢ moaeneio B Habope MHCMpyMeHmMbI 3cKku3a NpucyTCcTByeT KOMaHaa
lMpoeepka 3aMKHymocmu v HeKoTopble apyrue.

- [losiBuUnacb BO3MOXHOCTb 3anycka KOMaHzg NPUIOXeHUS B HECKONbKUX JOKYMEHTax
OLHOBPEMEHHO.

- KomaHga Annpokcumayusi kpueoli MOXeT obpabaTbiBaTb Cpady HECKONBbKO KPUBBIX;
yKasblBaeMbli O6bEKT NpU HaBe4EeHUN Ha HEero Kypcopa noacBevMBaeTCcs.

- B komange KoHmyp no deym KoHmypam BBeOEHO BblaeNeHne LBeTom obnactu,
KOTOpas orpaHuyeHa co3gaBaeMblM KOHTYPOM.

[ononHeHa n akTyanuanposaHa 6a3a AaHHbIX bubnuotekn Mamepuansi u

CopmameHmbil.

- Ob6uwee KonmyecTBo MaTepuranoB cocTaenseTt 6onee 12500 HaMmeHoBaHWIA. B Tom
yucne:

1700 oTe4yeCcTBEHHbIX MapOK CTanen n cnnaBos.;

2279 3apy0exHbIX MapoK cTarien 1 CrniaBoB.;

145 mapok 4yryHa;

1270 mapok LBETHbLIX METaNOB M CNaBoB;

270 HaMMeHOBaHu1I NernpyoLLmnx Cnnasos;

480 HanmeHOBaHUI Maces U CMa30Kk;

240 HaMMeHOBaHWI NakoB U KPaCOK;

700 HanmMeHOoBaHMN NNacTMacc;

475 HaMuMmeHOoBaHWN KIeeB;

1500 HanmeHoBaHWI CBapOYHbIX MaTepunanos;

620 HanmeHoBaHUN NPOBOAOB N Kabenew;

580 HanmeHoBaHUIN CTPOUTENBHbLIX MaTepuanos n ap.

— basa cogepxut 46258 aKk3emMnnapoB copTameHTa.
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B 6asy nobaeneHbl criegyolmne JOKYMEHThI:

FOCT P 56281-2014, FOCT P 56030-2014, TOCT P 52222-2004, TOCT P 54929-
2012, OCT 8803-89, OCT 27266-87, TOCT 12766.5-90, FOCT 33133-2014,
FOCT 32528-2013, TOCT 32872-2014, TOCT 32598-2013, TOCT 32872-2014,
FOCT 32598-2013, TOCT 21007-2014, TOCT 33228-2015, TOCT 30565-98, TOCT
P 56594-2015, TOCT P 54864-2016, TOCT P 56854-2016, TOCT 13236-83, TOCT
32482-2013, TOCT 11125-84, TOCT 907-72, TOCT 478-80, TOCT 14261-77, TOCT
740-76, TOCT P 56304-2014, TOCT P 52803-2007, FOCT 10127-75, TOCT 18277-
90, NOCT 6501-82, TOCT 12765-88, TOCT 13937-86, TOCT P 56211-2014, TOCT
22234-76, TOCT 24147-80, TOCT 1709-75, TOCT 1347-77, TOCT 4-86, TOCT P
56196-2014, TOCT 6662-73, TOCT 10459-87, TOCT P 55041- 2014, TOCT 1028-
79, FOCT 24874- 91, TOCT 11964-81, TOCT 841- 76, TOCT P 51673- 2000, FOCT
8295-73, TOCT 5542-2014, TOCT 14086-68, TOCT 12869-77, TOCT 21234-75,
FOCT 8851-75, TOCT 25851-83, FTOCT 20464-75, TOCT 14922-77, TOCT 7885-86,
FOCT 12812-80, TOCT 23619-79, TOCT 20806-86, FOCT 6848-79, TOCT P 52569-
2006, NOCT 30558-98, TOCT 30559-98, TOCT 13145-67, TOCT 17147-80, TOCT
16109-70, FOCT 18376-79, FOCT 14068-79, TOCT 30066-96, FTOCT 11311-76,
FOCT 857-95, TOCT 10632-2014, TOCT 16361-87, TOCT 19538-74, TOCT 20458-
89, OCT 11122-84, TOCT 127.4-93, TOCT 127.1-93, TOCT 10360-85, FOCT 6659-
83, TOCT 8740-85, TOCT 20080-74, TOCT 19607-74, TOCT 10437-80, FOCT 4415-
75,TOCT P 51761-2013, TOCT 1791-2014, TOCT 10003-90, NOCT 6722-75, TOCT
7222-2014, FTOCT 10929-76, TOCT P 56030-2014, P 56248-2014, P 56299-2014, P
56031-2014, TOCT 10396-84, TOCT 3441-88, TOCT 19729-74, TOCT 23497-79,
FOCT 6221-90, FOCT 8463-76, TOCT 33118-2014, TOCT 21427.4-78, TOCT
16135-70, TOCT 14361-78, TOCT 19783-74, TOCT 21427.1-83, TOCT 24626-81,
FOCT 15866-70, TOCT 9850-72, FTOCT 10957-74, TOCT 10916-74, TOCT 15975-
70, FOCT 6331-78, TOCT 32870-2014, TOCT P 56249-2014, MHCT 36-2015, MHCT
37-2015, MHCT 19-2015, TOCT 32826-2014, TOCT 10821-2007, FOCT 16862-71,
FOCT 8655-75, TOCT 8986-82, TOCT 742-78, TOCT 596-89, TOCT P 55647-2013,
FOCT 21907-76, TOCT 25823-83, TOCT 21791-76, TOCT 25823-83, TOCT 21791-
76, FOCT 7611-75, TOCT NOCT 29174-91 (MCO 8068-87), TOCT P 51999-2002,
OCT 1760-2014, TOCT 8736-2014, TOCT 4689-94, TOCT 23735-2014, FOCT
32824-2014, TOCT 32761-2014, FOCT 5742-76, TOCT 9849-86, TOCT 4596-75,
FOCT 11208-82, TOCT 25820-2014, FOCT 8481-75, TOCT 23463-79, TOCT 22982-
78, TOCT 4134-2015, TOCT 4752-2012, FOCT 2-2013, TOCT P 56387-2015, TOCT
12785-87, TOCT 17293-93, TOCT 4453-74, TOCT 8595-83, TOCT 3273-75, TOCT
2912-79, FOCT 25515-82, TOCT 20358-78, 10273-79, TOCT 9077-82, TOCT
10274-79, TOCT 23482-84, TOCT 6990-75, TOCT P 56594-2015, TOCT 16711-84,
FOCT 16711-84, TOCT 20015-88, TOCT 17432-72, TOCT 32389-2013, TOCT 193-
2015, NOCT 33131-2014, NHCT 65-2015, TOCT P 53206-2008, TOCT 15045-78,
OCT 5P.9466-88, TOCT 31622-2012, FOCT P 56358-2015, TOCT 31921-2012,
FOCT 26467-85, TOCT 32730-2014, TOCT 14940-96, TOCT P 56357-2015, FTOCT
P 56370-2015, TOCT P 56727-2015, TOCT P 56775-2015, TOCT 33212-2014,
FOCT 7481-2013, NMHCT 68-2015, NMHCT 59-2015, NMHCT 69-2015, TOCT 33065-
2014, TOCT 111-2014, TOCT 23671-79, TOCT 23672-79, TOCT 18834-83, TOCT
2488-79, OCT 3677-76, NMHCT 38-2015, FOCT 26624-2016, FOCT 22938-78,
FOCT 22275-90, FOCT P 52739-2007, TOCT 6765-75, TOCT 21988-76, TOCT
4117-78, TOCT P 52035-2003, TOCT P 52036-2003, TOCT 12696-77, TOCT 28058-
2015, FOCT 28595-2015, TOCT 33591-2015, TOCT 8904-2014, TOCT P M3K
62004-2014, TOCT 12085-88, TOCT 2918-79, TOCT ISO 9329-4-2013, TOCT
10277-90, MHCT 64-2015, TOCT 828-77, TOCT 1973-77, TOCT 312-79, TOCT
1571-82, TOCT 10702-78, FTOCT 246-76, TOCT 9629-81, FOCT 5789-78, TOCT
7657-84, TOCT 9966-88, TOCT 7524-2015, TOCT 12865-67, TOCT 32803-2014,
FOCT 33575-2015, TOCT P 54301-2011, FOCT 9419-78, TOCT 3226-93, TOCT
2205-2016.

B 6a3e 3aMeHeHbl U OTKOPPEKTMPOBAHbI CrieaytoLmne JOKYMEHTHI:

MOCT 5632-72, TOCT 379-95, TOCT 177-88, TOCT P51045-97, TOCT 31366-2008,
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FOCT 4204-77, TOCT 9293-74, TOCT 6137-97, TOCT 4784-97, TOCT 5040-96,
FOCT 24704-94, TOCT 24704-94, TOCT 14906-77, TOCT 12652-74, TOCT 10667-
90, FOCT 10354-82, TOCT 9784-75, TOCT 16338-85, TOCT 16337-77, FOCT 2214-
78, TOCT 2910-74, TOCT P 52927-2008, TOCT 10277-90, FOCT 5971-78, TOCT
17479.2-85, TOCT 17479.1-85, TOCT 27772-88, TOCT P 52246-2004, TOCT 6457-
66, TOCT 8325-93, TOCT 9808-84, TOCT P 53932-2010, FOCT 9045-93, n ap.

3. [Oopa6otaHa 6ubnuoteka CmaHOapmHbie u3oesnusl.
- B karanor Kpenex no6aneHsbl:
- BuHTel TOCT ISO 7051-2014, TOCT I1SO 7380-1-2014, TOCT ISO 7380-2-2014,
FOCT ISO 14579-2015, TOCT 1SO 14583-2015, ISO 7380-1-2011, 1ISO 7380-2-2011,
DIN EN ISO 7380-1-2011, DIN EN ISO 7380-2-2011, DIN EN ISO 14583;
- bontel TOCT ISO 4162-2014, TOCT ISO 15071-2014, ISO 15071-2011, TOCT
32484.3-2013, TOCT 32484.4-2013;
- lankmn TOCT I1SO 4032-2014, TOCT I1SO 4033-2014, TOCT ISO 4034-2014, TOCT
ISO 4035-2014, TOCT I1SO 4036-2014, OCT ISO 7040-2014, TOCT ISO 7041-2014,
FOCT ISO 7043-2014, TOCT I1SO 7719-2014, TOCT ISO 7720-2014, TOCT ISO
8673-2014, TOCT ISO 8674-2014, TOCT I1SO 8675-2014, TOCT I1SO 21670-2015,
FOCT 32484.3-2013, TOCT 32484.4-2013;
- Wan6el FTOCT 32484.5-2013, TOCT 32484.6-2013.
- B karanor emanu, y3nb1 u KOHCMpPYyKMueHble 3r1eMeHmbI oOaBneHbl:
dnaHupl FTOCT 33259-2015, ASME B16.47-2006;
Tpyosl FTOCT 21945-76;
Hetanu kpenneHus Tpydonposogos u kabenen MOCT 17020-78, TOCT 28191-89;
YctponcTea ctponosble FOCT 13716-73;
Wapwukn FTOCT 3722-2014;
- Ponunkn TOCT 22696-2013.
- B kaTtanor dnekmpuyeckue annapamsbi u apmamypa 3D nobaBneHsbl:
- KoHTakT-getanu anektpuyeckme M3 6naropodHbiX METanMoB U CNiiaBoB Ha UX
ocHoBe TOCT 25852-83;
3axumbl 3asemnstoLmne n 3Hakm 3asemnenus FOCT 21130-75;
HakoHeuHukn kabenbHble meaHble TOCT 7386-80.

N3MeHeHuUe KoMrisieKkma nocmaesku

1. W3 koMmnnekTa NocTaBKM UCKOYEHO npunoxeHne KoHcmpykmueHbie asieMeHmbl
ceapHbix weoe (WeldedSeamConstr.riw).

2. B KOMNNEKT NocTaBKu BKIHOYEHO NpunoxeHne PeyeHzeHm dokymeHmoe KOMITAC-3D.
MpunoxeHune nossondeT Ao6aBNATb K AOKYMEHTY 3aMeyaHus U COXpaHATb UX B dhanne
AOKYMEHTa.
3ameyvaHnsi COXpaHATCA aBTOMATUYECKN NMPY COXPAHEHUN N 3aKPbITUM LOKYMEHTa, a
TaKKe npu OTKIHYEHUN NpUNoXeHus. B ganeHenwem 3amevyaHms MOXHO yaoansiTb UMn
A006aBnATb K HAM NPU3HaK «McnpaBneHo». Homep 3amevaHusi, NONyYeHHbIN UM Npu
CO3[aHUN, N3MEHUTb HENMb3S.

PeueHauposarne goctynHo ans KOMITAC-4yepTexei.

Omnuyusi eepcuu 16 om sepcuu 15

O6uwee

1. TllepepaboTaHbl ob6yyatowme matepuansl no KOMIMAC-3D. Tenepb OHY NpeacTaBneHbl
ABYMs1 nocobunsamu:
- «Asbyka KOMITAC-3D» — paccunTaHa Ha nosib3oBaTensi, He MMEIOLLLEro NNK
mmetowero HebonbLon onbIT paboTsl B KOMIMAC-3D;
- «[lMpnembl pabotel B KOMITAC-3D» — paccunTaHbl Ha JOCTaTOYHO YBEPEHHOE
BnageHme KOMIAC-3D, cnocobHOCTb NoNb30oBaTeNsi CAMOCTOATENBHO U3y4aTthb €ro.

60



K kaxxgoMy ypoky npunaratotca dainbl, He0GXoAMMble AN €ro BbINOMHEHUs, a Takke
dhannbl ¢ obpasLom pesynbTaTta ypoka.
KomaHabl, 3anyckarolime nocobusi, HaxoaaTcs B MeHio Cnpaeka — A36yKu U npuemsi.

MosiBUNack BO3MOXHOCTb UCNONb30BaHWUSA KOAO0B AOKYMeHTOB JIY (/lucm ymeepxOeHus) n
YI1 (MHgbopmayuoHHO-ydocmosepsrowut nucm). 3TN Kogbl HAXOOATCS B pasgerne
HononHumensbHbie k0ObI ananora Koobl u HAaUMEHOBaHUsI.

SameyvaHue. Ecrniv OOKYMEHT JOMmKeH UMeTb ABa kofa, Hanpumep, Ch-/1Y, To pasgenurens
1 BTOPOW Kog, He06X0aMMO BBOAMUTbL BPYYHYHO.

HacTpoeuHbii ananor Mapamempsbi pe3b6bi NepemelleH U3 pasgena Pedakmop
MoOdesiel B HOBbIN pasaen O6uwue 05151 O0OKyMeHmMoa.

B rpachmyeckux gokymeHTax n MoAensax Tenepb MOXHO YNpaBnsATb OTOOpaXxeHNnem
gonycka (T. e. BKITOYaTb/OTKOYaTb €ro Nokas 6e3 notepun 3Ha4eHU OTKITOHEHWI) B
pa3MepHbIX HAZMNUCAX YrNOBOro pa3mepa Tak Xe, Kak B padMepHbIX HaAMUCSX NMHENHbIX
pa3mepos.

B okHe noAroToBKM AaHHbIX AN oT4eTa NOosiBUNCS 3HAYOK — MHOUNKaATOP pexnma.

Onsa peanusaumm Tpedosanun NOCT 2.503-2013, BbinyweHHoro B3ameH TOCT 2.503-90,
B Gubnunotekn opopmneHun graphic.lyt v vector.lyt BkntodeHbl ohopMneHns Ans
rpadnu4eckoro n TEKCTOBOro AOKYMEHTOB M3geujeH. 06 uameHeH. Mepabit nucm. FOCT
2.503-2013 ®1 v UzseweH. 06 usameHeH. lNMocn. nucmebi. FOCT 2.503-2013 ®1.
lMpumeyaHue. OdopmneHns ansa n3seLleHni 06 nameHeHusx, coorsetcteytowme FOCT
2.503-90, ocTaBneHbl B ykasaHHbIX 6Gubnunotekax oopmneHun.

MoABUNMCHL HOBbIE CUCTEMHbIE CBOWCTBA AOKYMEHTOB: 3HaK HeyKa3aHHOU
wepoxogamocmu v Mapamemp HeykazaHHOU Wepoxo8amocmu.

TpexmepHoe modesniuposaHue

1.

MosiBUNachk BO3MOXHOCTb BCTaBKN B COOPKY KOMMNOHEHTOB, 3epPKaribHO CUMMETPUUHbIX
NMELLMMCS NI CUMMETPUYHO PACNOSIOXKEeHHbIX OTHOCUTENTbHO MMEIOLLMXCS.
- 3epkanbHO CUMMETPUYHbBIA KOMNOHEHT MOXET NpeacTaBnaTe COO0M:
— 3epkanbHOe UCMOSTHEHNE UCXOAHOro, CO34aHHoe B dpanne ncxogHoro,
— 3epkanbHyl MoAenb B OTAENbHOM dainne,
— 3epKanbHO OTPaXEHHY BCTaBKy MCXOL4HOIO KOMMOHEHTA.
3epkanbHoe UCMNOMHEeHME U 3epkanbHas MOAENb UMEIT NiEBble CUCTEMbI KOOPAMHAT.
-  CUMMETPUYHO pacnonoXeHHbIN KOMMOHEHT npeacTaBnseT cobon HOBYHO BCTaBKy
NCXOAHOrO, pacrosioXXeHHY Tak, YTobbl onpeaeneHHas ee Touka UM NnockocTb bbina
CYMMETPUYHA COOTBETCTBYIOLLEN TOYKE/NMOCKOCTUN B UCXOAHOM KOMMNOHEHTE. [locTyneH
OOMOMHUTENbHBLIN BapuaHT pasMeLLeHns Ang rpynn KOMMOHEHTOB, KOTOPble AOMKHbI
COXpaHATb B3aMMHOE MOJIOXKEHUNE.
[nsa co3paHusa 3epkanbHbIX U CUMMETPUYHbBIX KOMMNOHEHTOB CIYXXWUT KOMaH4a 3epkasibHoe
ompakeHue KoMrnoHeHmMoas. locne ee BbI30Ba NPON3BOANTCS YKa3aHWe UCXOOHbIX
KOMMOHEHTOB U NSIOCKOCTM CUMMETPUM, a Takke HacTpolka napameTpoB
OTpaxeHusi/pasmeLLeHus.
3epkanbHble 1 CUMMETPUYHbIE KOMMNOHEHTbI aBTOMAaTUYECKM CBA3bIBAOTCHA C UCXOOHBIMM
conpsbkeHnsiMn Cummempusi 1 3agucumMoe oJ1oKeHue (ans rpynn KOMMNOHEHTOB,
COXPaHSIoLLNX B3aNMOPACMONoXeHneE).
3ameyaHue 1. 3epkanbHoe OTpaXxeHne — OANH N3 cnocoboB [0OAaBNEHNSI KOMIMOHEHTOB B
mMogerb, MO3TOMY NOCIe ero BbinosiHeHns B [lepeBe Moaeny nosiBAsOTCA HOBblE
KOMMOHEHTbI U COMpsiXeHUs1 (a He onepauuns 3epkasibHoe ompa)eHUe KOMIOHEHMOS).
3ameyaHue 2. Co3gaHue 3epkanbHOro UCNONHEHNss Moaenu, npeobpasoBaHme NpaBou
CUCTEMbI KOOPAMHAT B NIEBYIO U HAINOXEHNE Ha KOMMOHEHTbI conpskeHnn Cummempusi
nnn 3asucumoe noJIoKeHue BO3MOXHO TakKe BPy4YHYH, T.e. 6e3 Bbi3oBa KOMaHAbl
3epkanbHOEe ompaxkeHue KOMIMNOHEHMO8.

PacwunpeH dyHKunoHan paboTbl C NMMCTOBbIMM TENaMu.

- B komaHge O6eyalika nosiBunacb BO3MOXHOCTb CEerMeHTaLun KpUBOTNMHENHbIX
y4acTKOB KOHTYpa, T.€. 3aMeHbI X anmnpoKCUMUPYIOLLMMMK NTIOMaHbIMU. B pesynbTtate
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KaxabIn crnd obevankn sameHseTcss Habopom crmbos. CermeHTauus OCTyNHA Ans

OKPY>XHOCTEW, 3aNnmncoB n ux ayr. BoamoxeH BbIGop cnocoba cermeHTauum:

- [lo koniuyecmey ceaMeHmMoe8 — 3aaeTCcHa KONIMYEeCTBO CErMEHTOB JTIOMaHON,

- [lo dnuHe ce2ameHmMa — 3afaeTca MakcMmarnbHas AfMHa cermeHTa IoMaHom,

- [lo yany ceeameHma — 3ajaeTca MakCcMMarbHbI LLeHTpanbHbIN yron gyru
CermeHTa,

- [lo luHeliIHOMY OMKJIOHEHUI ceaMeHma — 3a4aeTCsa MakCMManbHOe pacCcTosiHUe
Mexay Oyron cermeHTa n CermeHTOM JTIOMaHOoMN.

HacTpoika cermeHTaumm npomsBoanTCcs Ha Bknagke NaHenu cBoncTe
CeameHmauusi.

Kpome aToro, npm NOCTpoeHnn obevankm ¢ yKINoHOM Tenepb MOXHO yKasaTb, Kakyto
dopMy OOMKHBI UMETb aBTOMaTMYECKU cO34aBaeMble B yrnax KOHTypa Crnbbl —
LUUITMHAP UNn KOHYC. [Ing 3TOro cnegyeT HaxkaTtb HYXHbIA nepeknoyaTens: C
nocmosiHHbIM paduycom unn C nepeMeHHbIM paduycoM B rpynne
nepekntodarenen Tun Ha NaHenn CBOWCTB.

JobaBneHa komaHga JluHeliyamast obeyvalika — aHanor oobl4HOM 06eYvankn, HO He Mo
OfHOMY, a No ABYM OCHOBaHMAM. OCHOBaHWSI AOMKHbI ObITb 3a4aHbl 3CKM3aMM
NPOV3BOSbLHON HOPMbI, NEXALLMMU B Pa3HbIX MNAOCKOCTAX. [lononHUTeneHasa no
CpaBHEHMIO ¢ 06bI4YHOM 0BevanKkom BO3MOXHOCTb — HACTpoWKa pasbueHns
NoBEPXHOCTM 0bevankn Ha rpaHu, T.e. co3gaHue/yaaneHue/nepemelleHne pedep kak
npv NOCTPOEHUM NMMHENYATON NOBEPXHOCTH.

3ameyvaHue. CermeHTaumsa crmboB nuHen4aTon obevarkm He npegycMoTpeHa.

HopaboTtaHa komaHaa Ceub:

- [NosiBMnacb BO3MOXXHOCTb Bblbopa cnocoba noctpoeHus: Ha paccmosiHue, o
eepwuHbl, [lo noeepxHocmu (NpexXHUn NOPSAA0K co3aaHmsa crmba cooTBeTCTBOBAI
BapuaHTy Ha paccmosiHue).

— CTano BO3MOXHbIM 3afaHNe ANIMHbI OTAENbHO ANS KaXK4on u3 6GOKOBbIX CTOPOH
npogomkeHus crmba. [Ana nepexofa K 4aHHOMY BapuaHTy NOCTpOeHUs crieqyeT
BKNIOYNTb Ha NaHenn ceoncTB onumto 1o 2 cmopoHam.

[opaboTaHa komaHaa 3amMbikaHue yaroe:

- Ha lNaHenn ceoncTte nosisunack onuusa EQuHbIe napamempsbl, NO3BONAIOLLASNA
NPMMEHUTb TeKyLLMe napameTpbl 3aMblKaHMs KO BCEM 3aMblkaeMblM crubam (paHee
CMeHa napameTpOoB 3aMblkaHUS BbIMOMHANACL AN KaXaoro crnba B OTAENbHOCTH).

- B cnucok O6pabomka yena nobasneH BapnaHt Kpyeoeas. [laHHbIn cnocob
06paboTkm npegycMmaTpuBaeT NOCTPOEHME KPYroro OTBEPCTUSI B MECTE CTbIKa
3amblkaeMbix crmboB. MNMonb3oBaTenb MOXeT 3a4aTb TOYHOE NONOXKEHNE OTBEPCTUS U
ero gnamerTp.

MosiBUNack BO3MOXHOCTb KOMMPOBaHUSA CBOMCTB MEXAY OAHOTUMHBIMW NINCTOBbLIMU

anemMeHTaMu npu nx NOCTpoeHmn/peaakTupoBaHmmn. Tak, HanpuMmep, B co3aaBaeMbli

crnb MOXHO CKONMMPOBaTb 3HAYEHUS paguyca v yrna nu3 Apyroro, yxe CyLecTByoLero,
crmba. [lna aToro cnyxuT kHonka Konupoeamb ceolicmea Ha [MaHenu cneuynanbHoro
yrnpasneHus.

B nonsx BBoga NUHENHbIX U YrnoBbIX BENUYMH Ha [aHenn CBOMCTB Npu NOCTPOEHUU

crnboB 1 OTBEPCTUIA B NIMCTOBOM Tere Tenepb AOCTYNMHO MEHIO FTEOMETPUYECKOro

kanbkynatopa. OHO COAepPXMUT crneayoLme KomaHabl:

— MNPV BBOAE NMHENHbIX BESNYMH:

- AnuHa pebpa,

- PaccmosiHue mexdy o6bekmamu,

- AQuamemp,

- Paduyc,
— Npv BBOAE YINOBbIX BEMUYNH:

- HanpaeneHue o6bexkma,

- Pacmeop dyau,

- Mexdy dsymsi o6ekmamu.
Kpome Toro, B 4/aHHOM MeHI0 npucyTcTByeT kKomaHaa Konupoeams ceolicmeo,
Nno3BoNALLaa NPUCBOUTL pefakTUpyeMOMy NapameTpy Takoe e 3HadYeHue, Kak B
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OPpYyromMm anemMeHTe.

3. TlNosiBUNack BO3MOXHOCTb ObICTPOro Bbibopa KOMMNOHEHTOB B COOPKE Ha OCHOBE UX
pacnonoXeHns OTHOCUTENbHO rabapuToB ApPYrMx KOMMNOHEHTOB. [1ns Bbibopa KOMMNOHEHTOB
no rabapuTy Hy>KHO CHayarna Bbl4eNUTb KOMMOHEHTLI, onpeaenstowme rabapuT, a 3aTem
Bbl3blBaTb KOMaH4y Bbiaenutb — Mo rabaputy — KoMmnoHeHTbI BHYTpU rabaputa
nn6o Boigenutb — Mo rabaputy — KomnoHeHTbI BHe rabapuTa.

4. B cbopke n3amMeHeH cocTtaB KOHTEKCTHOrO MEHH0 Bbl4ENeHHOro npumMmMTnBa — pebpa,
BEPLUMHbI UNN FPaHn — NpUHaAIeXallero BCTaBke KOMMOHEHTa. 3 MeHI0 NCKMoYeHbl
KOMaHAabl, OTHOcALWMecs K onepaunn (Pedakmupoeams acku3, Pedakmuposamb
UCXOOHbIU 3/1eMeHm vi ip.), @ BKIIIOYEHbI KOMaHAbl, OTHOCALLMECS K KOMMOHEHTY
(Pasmecmumb KoMnoHeHm, UameHumb mun 3a2py3ku v Ap.). [Npn 3ToM KOmMaHabl
AENCTBYIOT HA KOMMOHEHT NEePBOro YPOBHSI (HECMOTPSA Ha TO, YTO BblAENEHHbIV NPUMUTUB
MOXET MpuHaanexaTb KOMNOHEHTY 6oriee HM3KOro ypoBHs). Taknm o6pa3om, B OKHe
MOZEenu Tenepb MOXHO BbINOSHATL NPAKTUYECKM TE XXe OENCTBUSA C KOMMOHEHTaMM
NepBOro ypoBHS, 4TO 1 B [lepeBe nocTpoeHus. 1o genaet 6onee ygqobHon paboTy ¢
Gonbwmnmm cbopkamm.

5. [MosBunack BO3MOXHOCTb HAaCTPOWKK 3annucu mogernen B doopmat getanu (*.m3d). Ans
OTKPbITUSA HACTPOEYHOro Ananora cnegyeT Bbl3aBaTb komaHay CoxpaHumsb ¢
napaMempamu, KoTopas NosiBNAeTCA B MEHIO KHONKN CoxpaHumb Ananora CoOXpaHeHus,
ecnu B cnucke Tun danna soibpaHa ctpoka KOMIMAC-Qemanu (*.m3d).

B ananore HacTpowkun coxpaHeHus B AeTanb MOXHO BKITHOYUTL/OTKIIOYUTL COXpaHEeHne
Macchbl U LeHTpa mMacc, yaaneHme UCTtopumn NoCTPOEHUs, Y4eT CKPbITbIX KOMMOHEHTOB,
npeobpa3oBaHNe KOMMOHEHTOB B Tera unu geTtanun-3arotoBkun, obbegmHeHne
KOMIMOHEHTOB B OAIHO Teno.

Takow e gnanor nosenseTcsa nocre BbiI30Ba KOMaHAbl yaaneHns NCTopun NoCTPOeHNs
mMoaenu.

6. [HopaboTtaH hyHKUMOHAN MacCcuBOB.

- Bo Bcex maccuBax, Kpome 3epkarnbHOro n Maccusa no obpasuy, Tenepb MOXHO
yKa3blBaTb ANs KONMPOBaHWS NPOU3BOSIbHBIN HABop 06BHEKTOB (paHee 3To Obino
OOCTYMNHO NuLWb B Maccmee no tabnuue). [1na nepexoaa k hopMmnpoBaHmto
NpPOn3BOSIbHOrO Habopa KoNMpyeMbiX 06 BEKTOB CNYXWUT NepeknoyaTens
lMpou3eonsHsili B rpynne Tun Ha MNaHenn cBONCTB.

[aHHbIn cnocob co3gaHns Maccua npegnonaraeT BbiNONIHEHWE ANS KaXaoro
3K3eMnnsipa TeX e MNOCTPOEHUI, YTO U AN UCXOAHOro oobekTa (06 bEKTOB), MO3TOMY
AN KONUPOBaHWUS AOMKEH ObITb Yka3aH He TONbKO 06BHEKT, KOMMK KOTOPOro TpebyeTcs
Nony4nTb, HO U ero NCXoaHble OOBLEKTbI.

Mpn nocTpoeHmMn maccmBa NPOU3BOSIbHLIX 0OBEKTOB MOXHO U3MEHUTb 3HAYEHUS
nepeMeHHbIX 4518 9Kk3eMnNApoB, 6narogaps Yemy konuu ByayT umeTb napameTpbl,
OTNINYHbIE OT OpUrKMHana.

Kpome Toro, npu konnpoBaHnn Npon3BosibHbIX 06 bEKTOB €CTb BO3MOXHOCTb
yrnpasneHus 06nacTbio NPUMEHEHUs onepaunn, T. €. NoNb3oBaTeNb MOXET yKasaTb
Tena n KOMMNOHEHTbI, KoTopble ByayT MoaAndUUMPOBaHbI B pe3ynbTate co3gaHus
maccuBa. Hanpumep, npu KonMpoBaHMM OTBEPCTUS MOXHO BblbpaTb Tena, matepuvan
KOTOPbIX JOSMKEH BbITb yaaneH B pesynbTaTte NOCTPOEHUSI KOMUIA OTBEPCTUS.

- B Tabnuue nameHssieMbix NnepeMeHHbIX 3K3EMMMSiPOB MaccuBa NosiBUIach BO3MOXHOCTb
MEHsSITb MecTammn cTonbubl. [1na nepemelleHnst ctonbua cnegyeTt «nepeTawmTb» ero
3arofloBOK MbILLbIO B HY>KHOE MECTO.

7. [opaboTaH npouecc BCTaBKM KOMMNOHEHTa B MOAENb.

— Ha lNaHenu cneunanebHOro ynpaeneHnsa nossunachk KHonka M3MeHUmMb nosioxxeHue
CK komnoHeHma, kotopasi CNy>kuT 4J19 BPEMEHHOTO (40 3aBepLleHns npouecca
BCTaBKW) U3MEHEHMS MOMOXEHNS TEKYLLEeN CUCTEMbI KOOPAMHAT BCTaBSIEMOro
KOMMOHEeHTa. OTO NO3BONSAET pa3mellaTtb KOMMOHEHT B cOOpKe, NCNOMb3ys B KA4eCTBe
©asbl He KaKyt-nNnMbo U3 ero CUCTEM KOOpAUHAT, a HOBYHO, NPOU3BOSIBHO 3a4aHHYIO,
cUCcTeMy KOOpAMHar.

— Ha lNaHenu ceoncTe nosiBunack onuusi CoxpaHsame rosioxeHue, no3BonsaoLlas
ykasaTb, TpebyeTcs N cCoxpaHATb NOMoXeHe BCTaBNSAEMOro KOMMOHeHTa nocne
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10.

11.

12.

13.

14.

CMeHbI CUCTEMbI KOOpOUHAT C60pKI/I, OTHOCUTEJ1IbHO KOTOpOIZ npon3BOANTCA BCTaBKa.
Onuunsa OOCTynHa, ecnn B TeKyLLI,eI;l 060pKe €CTb J1OKalibHbl€ CUCTEMbI KOOPAMHAT.

- B npouecce BCTaBKu CTaJin AOCTYMNHbI KOMaHAbl NepemMeLlleHna 1 NnoBOpoTa
KOMMNOHEHTAa.

- EcnuBo BpeM4A BCTaBKM B MOAESIb KOMMNOHEHTA BKIMIOYEH peXnm ceveHna moaesim, 1o
BCTaBMNSAEMbIA KOMMNOHEHT Tenepb He OTCeKaeTCA NIOCKOCTAMU CEYEHNA.

MosiBuNack BO3MOXHOCTb CO30aHNA B MOAENM 0603HaYEeHNS HEYKa3aHHOW LLePOX0BaTOCTH
noBepxHocTeN. BkrtoueHne/oTkNo4eHne oTobpaKeHNs Heyka3aHHOW LLIEPOXOBATOCTH
npou3BoanTcst komaHaon Bud — Heyka3aHHasi wepoxoeamocme. [locne ABONHOro
LLIeNYKa MbILWbLO NO 3HaKy 3anyckaeTcsi MPOLEeCcC ero peaakTMpoBaHusl, B KOTOPOM MOXHO
BblOpaTb TUN 3HaAKa, NapaMeTp LUEPOXOBATOCTM U ero 3HadeHne. O6o3HayveHune
HeykasaHHOW LepoXoBaToCTU NepenaeTcs U3 MOAENU B CO34aHHbIA MO HEN
accounaTUBHBIN YepTex.

MosiBunack BO3MOXHOCTb 3anpeTa peaaktupoBaHud noboro obbekta mogenu (paHee
Takow 3anpeT MOXHO ObIfI0 HANOXUTb NMLb HA KOMMOHEHTLI). COOTBETCTBEHHO BCE
006BbEKTbI TENEPb MMEKT CBONCTBO PedakmuposaHue. YnpaBneHne JOCTYNom K
pefakTMpoBaHUi0 ob6bekTa MPON3BOAUTCS C MOMOLLBIO KOMaHL, OOCTYMNHbIX B KOHTEKCTOM
MEHI0 BblAENEHHOro 00bLEeKTa 1 Ha NaHenn peakTMpoBaHMs MOGENM, a Takke NyTemM
N3MeHeHns 3HayYeHnst ceoncTBa PedakmuposaHue. Kpome 3HaveHun 3anpeweHo n
Pa3speweHO faHHOe CBONCTBO MOXET MMETb 3HayeHwue 1o ¢1010, 03HavaroLee, YTo 4OCTyn
K pedakTMpOBaHUIO 00bekTa 3aBMCUT OT 3HAYEHUS CBOMCTBA Pedakmupyemocms Cnos, Ha
KOTOPOM 9TOT OOBbEKT HAaXO4UTCA.

HopaboTaHa koMaHAa YcnoeHoe usobpaxeHue pe3bbbl: Tenepb Npy NoaroHke pesbobl
Ha NOBEPXHOCTM, K KOTOPOW NPMMbIKAeT COOCHasi C Hel KOHMYecKas unu cepuyeckas
NMOBEPXHOCTb (Hanpumep, pe3bba Ha cTepkHe ¢ dhackon/ckpyrineHnem, pesbba B
OTBEPCTUM C KOHUYECKUM OHOM U AP.) MOXHO BKITHOUUTL AOMNOSHUTENBHYI0 NOAroHKy. OHa
NO3BONSAET CMECTUTb BEPXHIOK rpaHnLy pesbbbl Tak, YTOObl COXpaHunach BbicoTa
pacKku/CKpyrneHus, a HAXKHIOK — Tak, YTOObl coxpaHunachb annHa 6a3oBov NOBEPXHOCTH
pe3b0Obl. BknioveHne/oTknoueHne AONONHUTENBHOW NOATOHKN BbINOSHAETCH
nepeknovatensmn CmeuwjeHue 1 n CmewjeHue 2 Ha NaHenn CBOWCTB Npy CO34aHUN Unm
peaaKkTMpPOBaHUM YCNOBHOIO N306paxeHnst pe3bobl.

YcoBeplueHCTBOBaHa HacTpoka NapaMeTpoB peXxmma CeYeHUs: Npu co3aaHum HOBOro
Liara OTCceYeHus ¢ Ucrnonb3oBaHnem cnocoba CmewieHHas MI0OCKOCMb N
MoeepHymasi nnockocmse MOXHO yKa3aTb NMIOCKOCTb OAHOIO M3 NpeablayLmnx waros
OTCeYeHNs B Ka4ecTBe NNOCKOCTU, OTHOCUTENBHO KOTOPOW onpeaensieTcsi nonoxeHue
MMOCKOCTU TEKYLLIero wara.

M3MeHeHbl komaHabl nepeMeLleHnst 1 NOBOpPOTa KOMMOHEHTOB.

- KomaHgbl lToeepHymb komMnoHeHm, [logepHymb KOMMIOHEHM 80Kpye2 ocu,
lMoeepHymb KOMMOHEHM 80KPY2 MOYKU OObeANHEHbI B OOHY KOMaHOy —
lloeepHymb koMmrnioHeHm. [locre ee BbI30Ba Morb3oBaTeNb MOXET BpallaTb
KOMMNOHEHT 0Bbl4HbIM 06pa3oM (BOKpYr TOYkM rabapuTHOro napannenenunega) unu
yKa3aTb OCb/TOYKY, BOKPYr KOTOpow TpebyeTcst BpaliaTb KOMMNOHEHT.

- B komaHpax lNoeepHymb komrnoHeHm v [lepemecmumb KOMIMOHEHM KHOMKN
Bknroyumb/ebIKnoYumb KOHMPOJIb coydapeHull  BKioyumb/ebiknoYums
PexXum aemoconpsixeHul nepeHeceHbl ¢ [NaHenn cneunanbHOro ynpaBneHnst Ha
Bknaaky lNMapamempsi [NaHenn cBOMCTB.

MosiBUNCS HOBbIN CNOCOG N3MEHEHUS MONOXEHWUSA MPOU3BOAHBIX Pa3MepPOB — Mo
TpaekTopumn. OCHOBHOE Ha3Ha4yeHne aToro crnocoba — nepemelLeHme pasmepoB 3CKU30B-
CeYeHuIn B onepaunsx BpalleHusl, BblAaBNnBaHUS U KKHEMATUYECKOM (MOCTPOEHHOM C
COXPaHEHMEM Yriia HaKnoHa CeYeHunst) B NIIOCKOCTb, COBMNaatoLLyto C NoGbIM
MPOMEXYTOYHBIM UM KOHEYHBLIM MONOXEHNEM ceveHus. [Ina nepemelLeHnst Npon3BOAHOIO
pa3Mepa AaHHbIM CrocoboM HEOGXOAMMO YKa3aTb MIOCKOCTb U TPAEKTOPUIO ABWKEHUS
pasmMepa.

B okHe Ceolicmea Tenepb MOXHO BblbpaTb MCNONTHEHNE KOMMNOHEHTA, BCTABIIEHHOIO B
MoZernb, a TakKe UCTIONHEHNe caMon MoaenM.
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15.

16.

17.

18.

Conctea Obo3HayeHue, HaumeHosaHue, Aeémop v Apyrue (T.e. CBONCTBA, BKINoYaemble B
OTYeT) CTanu AOCTYNHbI ANsi UBMEeHEHUs1 B OkHe Ceolicmea ansa Moaenu B LIenom
(kopHeBoro anemeHTa [lepeBa) n KOMNOHEHTOB, B TOM YXCIE BCTaBMEHHbIX N3 GnbnmoTexk.
BnbnmoTeyHble KOMNOHEHTLI MOTYT TaKKe UMETb ApyrMe OOCTYNHbIe ANst peAakTUPOBaHUS
B OKHe Ceolicmea napaMeTpbl (eCcnv 3TO NpegyCMOTpeHO BMbnmMoTekon).

MNosiBunacb BO3MOXHOCTb 3aaHMNS ONTUYECKNX CBOWCTB A5 CroeB. 3T CBOMCTBA
nepegaroTca Tem obbekTam Mogenu, y KOTopbiX CBONCTBO Ha3HayeHue ygema nmeet
3HadeHwue [1o croro.

Mpun cosgaHun/pegakTMpoBaHnmn Tabnuubl MCMOSTHEHUIA B YepTexXe Tenepb MOXHO
BKITHOYUTb MOAFOHKY TEKCTa CCbISIOK Ha 3Ty Tabnuvuy B OCHOBHOW HAAMUCK K pa3mepam
AYENKU, coaepiKallen CCbIfKy.

B npoueccax BCTaBkv KOMMNOHEHTa B MOAESNb M HACTPONKM pexnuma cedeHns Moaenu
nosiBunacb BO3MOXHOCTb yNpaBneHnsa pasmepom arnemeHTa 6asnposaHus. [nga aToro
cnegyet HaxaTb kKoMOvHauuio knaeuw <Ctrl>+<Alt>+<Shift>, ycTaHOBUTb Kypcop Ha
anemeHTe 6a3nMpoBaHUs 1 BpallaTb KONECO MbiLW.

YepyeHue. O¢hopmrneHue yepmexeu

1.

Mosisunack koMmaHaa KoHu4Yeckas kpueasi, N03BONSOLWLas CTPOUTbL KOHNYECKME KPUBbIE
nyTeM yKasaHus KOHEeYHbIX ToYek T1 1 T2, KacaTenbHbIX B HAX N TOYKU Ha KpUBOM nNnbo
koappuumneHTa. KacatenbHble MOryT ObiTb 3a4aHbl yKa3aHUEM TOYKM UX NepeceyeHns — B
9TOM Cly4dae OHM CTPOATCH Kak NpsiMble, MPOXoAsLne Yepes YKa3aHHY TOYKY 1 TOYKM T1
n 12. Takke ToYkM T1 1 T2 MOryT ObITb YKa3aHbl HA CYLLECTBYOLLMX OO bEKTaxX — B 3TOM
crny4vae KacaTesnlbHON K KOHMY4ECKOW KPMBOW CTaHOBUTCA KacaTeNbHas K OObekTy B
YKa3aHHOW TOuKe.

Mpun co3gaHum B YepTexe accoumMaTUBHOIO B1aa MOAENN, ABMSAIOLLENCS 3epKanbHbIM

NCNOSNTHEHMEM OPYIon, YKe CNpoeLMpoOBaHHON B 3TOT YepTeX MOAENn, K BMaam

A06aBnaTCA HaANUCK cneayoLLero CoaepXXaHus:

- ANS BUAa UCXo4HOro UCMosnHeHus: «[06o3Ha4YeHne NCXo4HOro NCMOMNHEHUA]Y,

- [ANS BUAa 3epkanbHOro UCNonHeHus: «[obo3HayeHre 3epKkanbHOro NCNOMHEHUS] —
3epkanbHoe oTpaxeHune. OctanbHoOe — CM. [0603HaYeHne CXOOQHOTO UCMNOSTHEHMWA]».

Hanunune Takux Hagnucen — TpeboBaHne cTtanHgapTa. [onb3oBaTtenb MOXeT
BKMIOYMTL/OTKMIOYNTL UX CO3aHNE U HAaCTPOUTb UX coepkaHue Ha Bknaake Hadnuck

ananora, Bbl3blBaemMoro komaHgon Cepeuc — lNapamempesbl... — Tekywui 4epmex —
Mapamempbi dokymeHma — Bud (ans HOBbIX JOKyMeHTOB — Cepeuc —
Mapamempebl... — Hoeble dokymeHmsbl — Ipaghuyeckuli dokymeHm — [lapamempsbi

dokymeHma — Buo).

JInHelHbIE 1 yrNoBbIe pa3Mepbl Tenepb NPOCTaBNATCA B O4HOM U3 OBYX PEXMMOB: B
peXunMe yKasaHusi TOYEK UMK B PEXMME yKa3aHus 0OBbEKTOB. [N nepeknioyeHmns pexvmMa
CNyXuUT KHoNKa Bbi6op 6a308020 o6bekma Ha [NaHenu cneumansHoro ynpasnexus. Mo
YMOSYaHUIO NNHENHbIE pa3mMepbl CO34alTCA B PEXMME YKaszaHUst TOYEK, YTO No3BonseT
yKasblBaTb TOYKM NPUBA3KN pa3mepa, a yrioBble — B PEXMME yKa3aHWsi OTPE3KOB, YTO
MO3BONSET YKa3biBaTb CTOPOHbI Yrma.

Cnucok PasmMeuweHue mekcma, No3BOSSOLLMIA BbiIOpaTb BapuaHT pacnosioKeHns
pasMepHon Haanucu, nepeHeceH ¢ Bknagku Mapamempsbi NaHenn cBOMCTB Ha BKagky
Pasmep.

[lo6aBneH HOBbIN BapuaHT pasMeLleHnNst TeKCTa, NO3BOMSOLWMNIA pacnonoXnTb HaANUCb
nobbiM cnocobom — no cepeanHe/CHapyXu BbIHOCHBLIX NMHUIA, NPOM3BOSIBHO UNN HA
nonke — 6e3 siBHoro Bolbopa BapmaHTa M3 cnmucka. Cnocob pasmelleHus onpegensercs
CUCTEMOW MO NOMOXEHUIO HAANNCKU, KOTOPOE MOorb3oBaTeNb 3a4aeT MbILLbLIO B OKHE
AOKYMEHTa Npu NpOCTaHOBKe pa3Mepa. OTOT HOBbIM BapuaHT Ha3BaH AemomMamu4yeckoe
pa3mMeuwjeHue.

MpexHuin BapnaHT Aemomamuyeckoe pasmMeuwjeHue (npegHasHadeHHbIn ans
pas3MeLLeHnsa Hagnucu nocepeanHe Mexay BblIHOCHbIMU JIMHUSIMU U CHapYXu OT HUX)
nepemmMmeHoBaH B PukcupoeaHHOe pa3meuwjeHue.

HoBbIVi BapmaHT pa3smeLlleHns TeKCcTa OCTYNEeH BO BCeX pa3Mmepax, npeaycMaTpuBaroLLmx
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HaCTpOIZKy nonoXxeHuna Haanmcu, Kpome NNHENHOro LUenHoro, NMMHENHOro K yrnoBoro c
O6prBOM n pagnaribHoro ¢ n3JioMOoM.

[opaboTaHbl KOMaHAbl NOCTPOEHUS TOMAHON U KPUBbIX.

- KomaHga NURBS nepevmveHoBaHa B CriraliH no nosrocam. B a1y komaHay v B
komaHay JlomaHasi po6asneHa Tabnuua KoopauHaT BEPLUMH, B KOTOPOW
oTOBpaxarTCs KOOpANHATLI TOYEK, 3afaHHbIX AN NOCTPOeHUs. BO3MOXHO YTeHue
AaHHbIX B Tabnuuy n3 BHeLHero arnna n 3anucb KoopamHaT u3 Tabnuubl B hann.

- KomaHpa Kpueast be3be 3ameHeHa komaHaow CnnaliH no moykam. [py NoCcTpoeHnn
crnranHa no TodkamMm MOXHO BblbpaTb Tvn co3gasaemon kpuson: NURBS-kpueasi no
moykam vnv be3be 1 ykasaTb cnocob opMmMpoBaHUa NapameTpoB TOYEK:
JluHeliHblil, Mo dnuHe xopdbi, eHmpocmpemumenbHbil. Kpome Toro, B pexunme
pefakTMpoBaHUs Co3haHHbIX BEPLUMH MOXHO YNpaBnsaTe OPMON crfiarHa B Kaxaomn
BepLnHe, 3agaBas HanpasneHne 1 AnnuHy BeKTopa Npon3BogHON N 3HaYeHne
KPVBU3HbI.

Ha o6bvekt NURBS-Kkpueast no mo4ykam MOryT HaknagblBaTbCA NapameTpuieckme
OrpaHNyeHus.

MepepaboTaH hyHKUMOHAN aBTOCOPTUPOBKM BYKBEHHbLIX 0603Ha4YeHUn. B aBTOCOPTMPOBKE

Tenepb MOryT y4acTBOBaTb JIMHUU-BLIHOCKM M pa3mepbl. Kpome Toro, ctano BO3MOXHO:

- MeHATb OykBbl B 0603Ha4YEHMsIX MPOCTON NepecTaHOBKON 0603HaYeHMI B CNUCKe
copTupyembIXx 06BbEKTOB (paHee Ansi 3Toro TpeboBanocb OTKIYNTL aBTOCOPTUPOBKY,
ncnpaesuTb OYKBbI M CHOBA BKITHOUUTbL aBTOCOPTUPOBKY),

- npuceavBaTb pa3HbIM 00603HAYEHUAM OOHY U Ty e OYKBY C COXpaHEHNEM
aBTOCOPTMPOBKM,

=~ VWCKIYaTb U3 aBTOCOPTUPOBKM OTAENbHbIE 0603HAYEHUS.

3TN BO3MOXHOCTW peann3oBaHbl 3a CHET UCNONb30BaHWS Anst aBTOCOPTMPOBKM TOTO XKe

MexaHu3ma, YTo 1 Ans Hymepaumn: co3gaHa CUCTEMHasi rpynna Hymepaumm

#Asmocopmuposka, BKINOYEeHNe B KOTOPYO OObEKTOB 03HAYaeT, YTO OHM Y4acTBYIOT B

aBTOCOPTMPOBKE, T. €. nony4yatoT BykBbl, onpeaensemMbie HAaCTPONKOW rpynnbl

#Aemocopmupoeka. HacTporka 3Tow rpynnbl NO-NpexXHeMy Npon3BoanTCsa B pasgerne

Aemocopmupoeka HacTpoe4dHoro guarnora. B gnanor po6aeneHbl onuumm, no3sonstoLme

BKIHOYATb M OTKIHOYATb COPTUPOBKY OOBHEKTOB MO YMOYaAHMIO.

Mopsipok paboTbl ¢ 06bEKTaMN HE N3MEHUSICS: AN TOro, YToObl 06BLEKT y4acTBOBan B

aBTOCOPTMPOBKE, HEOHXOAUMO NpY €ro CO3qaHNN NN PeaakTUPOBAHUN BKIHOYUTb OMLUMIO

Aemocopmupoeka Ha NaHenn cBoiCTB. VIcknoveHne cocTaBnsaloT pasMepbl — OHU

pobaensaTca B rpynny #Aemocopmupogka TONbKO BPYYHYHO.

MosiBunack BO3MOXHOCTb accoLmMmMpoBaTh 0603HAYEHNS LWEPOXOBATOCTH, 6asbl N NUHWUIA-
BbIHOCKM (B TOM YMCre BXoAsLmMe B COCTaB Apyrnx 0603HayeHnin) ¢ BbIHOCHBIMU U
pa3MepHbIMU JIMHUAMW pa3MepoB, a TakkKe C OTBETBNEHUAMM U NOSNIKaMU NNHUIA-BLIHOCOK
(paHee oHM accouMMpPOBANMCh NULLL C FEOMETPUYECKUMUN OO BEKTaMM).

MosiBUNack BO3MOXHOCTb CO3AaHUSA TEKCTOBbIX METOK — HaAMNuceun, CBA3aHHbIX C
obbekTamun. TeKCTOBbIE METKM MOTYT ObiTb A06aBNeHbl K 0603Ha4YeHUI0 gonycka hopmbl,
0603HayveHno 6a3bl U 3HaKy WepoxoBaTtocTn. Co3aaHne TEKCTOBOM METKM NPOM3BOAUTCA
komaHgon Jo6asumb meKkcmogyro Memky U3 KOHTEKCTHOIO MEHIO BblAENEHHOro
o6bekTa, yganeHne — KkomaHgon Yoanumes mekcmogyro memky. [10 ymonyaHuio HoBas
TEeKCTOBasi MeTKa COAEPXXUT OAMH CMMBOI «3Be304kay. [1pn HeoBX04MMOCTM TEKCT METKU
MOXXHO OTpeaaKTUpOBaTh Kak OObIYHbIN TEKCT Ha YepTexe. HacTponka napameTpoB METKM
(B TOM 4Mcne 3agaHme ymonyaTenbHOro TeKCTa) Npou3BoanTCs B pasaene Tekcmoeasi
Memka HacTpoeyHoro ananora (Ha Bknagke Hoeblie OOKyMeHmbI — [N HOBbIX
rpadmyeckmx JOKYMEHTOB, Ha Bknaake TeKyuwjuli OOKyMeHm — [N TEKYLLEero
AOKYMEHTa).

MosiBunack BO3MOXHOCTb pasMeLLLeHNs BUAOB YepTexa cornacHo TpebosaHunsam 1ISO 128-
30 2001 (E). Ons Boibopa BapuaHTa pasMeLleHnst CnyxuT rpynna onuni lNMpoeKkyuoHHbIU
Memod B anarnore HacTPOWVK1 NapamMeTpoB HOBOTroO B1aa. dta rpynna cogepxut onuun: Mo
nepesomy yany v llo mpembemy yany. 1o ymonyaHuto BkntodeH metop Mo nepeomy
yasly — eMy COOTBETCTBYEeT cXxema pa3melleHns Buaos, npuHsaTtas B FOCT 2.305-2008.
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10.

11.

12.

13.

14.

15.

16.

17.

KomaHaa BcTaBku oparmeHTa B rpadhnyecknini JOKYMEHT (UM 3CKu3) Tenepb no3sonseT
BCTaBNATb parMeHTbl N3 6ubnunotek dparmeHToB (*./fr). Ona aTOro HyXHO B Ananore
OTKpbITUS harina, NOsIBASIOLWEMCS NOCIEe Bbi30Ba KOMaHAbl, BbiOpaTh TMM dannos
KOMIIAC6ub6nuomeku gppacmeHmos (*.Ifr) n ykasaTb HyxHyt0 6ubnunoteky. Boibop
dparmeHTa nponssoanTcsa Ha lNaHenn CBOMCTB B NPoLEecce BCTaBKU.

YcoBepLUEeHCTBOBAH NPOLIECC PeAaKTUPOBAHUS JIMHENHbLIX Pa3MepPOB C NMOMOLLbIO
XapaKTepHbIX ToYekK: Tenepb, €CNU pasMepHas Haanucb, pasMmeLleHHas Bpy4yHyro nnu
AemomMamu4yecKu, HaxXoOUTCHA CHaPYXW OT BbIHOCHbIX NIMHWUIA, TO Ha KOHLIE pasMepHOW
NNHUN NOSBASIETCA XapaKTepHasi ToYKa, Mpy NepeMeLLeHNN KOTopor opMmnpyeTcs norka.
[nNuHa NMHMM-BBIHOCKM B 3TOM Crydae paBHa HyIo, T. €. NOSika Ha4YMHAeTCa OT pa3smMepHOn
nHUK.

Tenepb n3obpaxeHne, NonyyeHHoe B pesyrbTaTe co3aaHns BbIHOCHOMO 3fieMeHTa B
HeaccoLMaTMBHOM YepTexe, CBA3aHO C MCXOAHbIM n3obpaxeHuem. Ecnn ncxogHoe
nsobpaxeHue (T. €. BUA, B KOTOPOM HaxoguTcst 0003Ha4YeHne BbIHOCHOIO 3fIEMEHTA)
N3MEHEHO, TO BUA C N306paKeHNEM BbIHOCHOIO af1IeEMEHTa OTMEeYaeTCsl KpacHOWM
«ranoykon» B [lepeBe mogenu, a B OKHe YepTexa oTobpaxaeTcs nepevyepkHyTbiM. YTobbl
NPUBECTU BLIHOCHOW 3NIEMEHT B COOTBETCTBME C UCXOAHBIM BUAOM, CrieayeT Bbi3BaTb
komaHay lMepecmpoums 13 meHo Bud unu komaHay lMepecmpoums eud 13
KOHTEKCTHOro MEHI0 BbIHOCHOTO anemMeHTa B [lepeBe yepTexa.

MosiBUNack BO3MOXHOCTb 0TOBpaxeHns pamok (T. e. rabapuTHbIX NPAMOYIONbHMUKOB)
aKTMBHbIX BUAOB YepTexa (paHee paMkm oTobpaxanucb Nyb ANs BbIKIOYEHHbIX U
accoumaTuBHbBIX BUOOB). BkoueHMe/oTKIIOYEHNE N HACTPOWKa napameTpoB oTobpaKeHus
paMoK BUOOB NPOM3BOAUTCH B AManore HaCTPOWKN OTPUCOBKM BUAOB.

B okHe Ceolicmea Tenepb AOCTYMHbI BHELUHWE NEPEMEHHbBIE BCTaBMEHHbIX B JOKYMEHT
dparMeHTOB.

Tenepb K pasamepHOn HagNUCK SIMHENHOMO pasmepa, CUMMETPUYHOIO OTHOCUTESTbHO
OCEBOW NHNN, aBTOMaTN4eckn AobaenseTcs 3Hak AnameTpa. CUMMETPUYHLIN NUHERHLIN
pasmep cosgaetcsa KomaHaoou JIuHelHbIU pa3Mmep rnyTeM yKkasaHUa OCBOW JIMHUU U TOYKK
nnun komaHgon JluHelHbIU pa3mep ¢ 06pbLIBOM NyTEM yKazaHUs OTpeska U
napannernbHon eMy OCEBOW ITIUHUM.

MpuBsi3Ka K cepeanHe KpMBOW Tenepb OCYLLIECTBAETCA C NOMOLLLIO NpuBsa3ku CepeduHa
(paHee ans atoro ucnonb3oBanack NpuedAska bauwkalwas moyka).

MosiBUNachk BO3MOXHOCTb 3agaHust ANWHbI NPOAOIMKEHNUST pa3MePHbIX NIMHUIA pa3MepoB: B
Ananor HacTPOWKM NapameTpoOB OTPUCOBKN pa3MmepoB AobaBneHo none ebixod
Pa3MepHbIX JIUHUU 3a 8 bIHOCHYO.

Paboma ¢ mekcmom

1.

MosiBunacbk BO3MOXHOCTb CO30aHMs 3epKanibHO OTPaXXEHHOro TeKCTa B rpadomyecknx
AOKYMEHTax M ackm3ax. [1ns aToro Cnyxmt onuns 3epkasibHoe ompa)KeHue Ha BKIagke
Pa3smeweHue NaHenn cBONCTB NpW CO34aHUN HAAMNUCHK.

YnpaBneHue BUOOM TEKCTa Npu BbINONHEHUU kKoMaHabl CuMmMempusi NPON3BOAUTCS C
MOMOLLbIO ONuUMK 3epkasribHO ompa3ums mekcmai. [1pn BKIOYEHHON OMNUUKN TEKCTbI
3epKarnbHO OTPaXaloTCs, NPU OTKIIIOYEHHON — COXPaHSIIOT BUA,.

Tenepb MOXHO HAaCTPOUTb KONMMYECTBO 1 PacnonoXeHne XxapakTepHbIX TOYEeK Ans
nepemMeLleHnst Hagnucu (oTobpakatoTcsa Npu ee BbiAeNeHnn) B rpadpnyeckom LOKyMEHTe n
ackmse. [JoCcTynHO Tpu BapuaHTa, B TOM YMCIE C pacnonoXXeHnem To4ek no yrnam un B
cepefuHax CTOPOH rabapuMTHOro NPAMOYrofibHMKa HagnMcu. HacTpoika BbINnonHAETCS B
awnanore, Bbl3biBaeMoM komaHgon Cepeuc —IlMapamempbi — Cucmema —
Ipagpuveckuli pedakmop — XapakmepHble MOYKU.

Bo Bce ananorn HacTpoviku TEKCTa ANst HOBbIX U TEKYLLLero JOKYMEHTOB (HacTpovika TekcTa
TEKCTOBOro AOKYMEHTA, TEKCTA Ha YepTexe, TeKCTa TEXHNYeCcknx TpeboBaHunin) nobasneHa
kHornka MapamempbI cnucka, NO3BONALWAsA HAaCTPOUTb Hymepaumio ab3aues.
Oco6eHHOCTBIO HACTPOMKM NapamMeTPOB CMCKa Arst TEKCTA Ha YepTexe ABMNSETCs To, YTO
OHa MCnonb3yeTcs TONbKO B HOBOM TEKCTOBOM 0ObekTe rpadouyeckoro JoKymeHTa. Ee
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n3meHeHne nNpu paboTe C TEKCTOM He BNUSAET HA HAaCTPOWKY AOKYMEHTa U apyrue
TeKkcToBble 06beKTbl. B ocTanbHbIX cnydasix (CNMCKU B TEKCTOBOM AOKYMEHTE U
TEXHNYECKMX TPeOOBaAHNSX) N3MEHEHNE NAapaMETPOB Cnncka Npu paboTe ¢ TEKCTOM
N3MEHSAET HAaCTPOWKY AOKYMEHTA N HA0bopOT.

Tenepb MOXHO U3MEHATb NOPSIAOK CrieqoBaHNs pasfaerioB TEKCTOBOro JOKYMEHTa,
«nepeTackmnBas» MX MblLLbO BBEPX UMW BHU3 B NIEBOM OkHe MeHempkepa AOKyMeHTa.
dopmart 1 opreHTauusa NMCTOB NPU NepeMeLLeHN pasaena CoXpaHsaTCS.

Meyamp

1.

Tenepb 4N neyaT MHOrONMCTOBOIO JOKYMEHTA M3 rMaBHOro OkHa (T.e. Yepes avanor
Meyamb 0dokymeHma, 6e3 Bxofa B NpeABapuUTENbHbIA MPOCMOTP) AOCTATOYHO, YTOObI
NNCTbl UMENU OA4MHaKoBbIV pa3mep. PaHee TpeboBanack Takke oaMHaKoBasi OpueHTauus.

B pexunme npeasapuUTeribHOro NpocMoTpa nepen nevyatbio noasuiiacb KomaHaa
Macwma6b no ebideneHHbIM nucmam. Ilocne ee BbI3oBa BblOEJNI€HHbIE JIUCTbI
OT06pa)Ka}OTCﬂ MONTHOCTbLI0 B MaKCHMMarnbHO BO3MOXHOM MacLuTabe.

lMpn aBTONOAIOHKE NMCTbI JOKYMEHTOB TeNepb MOryT aBTOMaTU4eCKM NOBOpaYMBaTbCs Ha
90°, ecrnn 310 HEO6XOAMMO A1 BLINOSIHEHUS NOATOHKM, T.€. ONTMMMN3aLNN pa3MeLLEHUS
AOKYMeHTOB Ha Bymare. PaHee aBTONOArOHKa BbIMNOMHANACH NMLWb 3@ CHET UBMEHEHNS
mMacliTaba nucTos.

Tenepb nocne BbINOMHEHNS B NPpeABapUTENbHOM NPOCMOTPE onepaLuii, MU3MEHSOLLIMX
KONMYECTBO CTPaHML, NevyaTtu, Ha aKkpaHe oToGpakaloTca He BCe NUCTbI, KaK paHblue, a Te
e, YTO ObINN BUOHLI HA MOMEHT 3anycka onepauun.

Paboma co cneyudgukayueli

1.

Tenepb Npu OTKPbITUM cneundukaumm He NPON3BOAMNTCSA ee aBTOMaTMYeckas
akTyanmsaums, a NuLLb BbINOMHAETCHA NpoBepKa COOTBETCTBUA MexXay cneundurkaumen n
NOOKIKYEHHBIMN K HEW AOKyMeHTamu. Ecnn oBHapykeHo paccornacoBaHue, To
cneundmkaums otobpaxaeTcs NepevYepkHYTON MYHKTUPHBIMU IMHUSIMU U BbldaeTcs
3anpoc Ha nepecTtpoeHne crneundukaummn. lNonb3oBaTenb MOXET:

- [loaTBepanTb NepecTpoeHne — CBsI3aHHble CO crieumdmrKaLmen YepTexmu n cOopku,
KOTOpbl€ Ha AaHHbIA MOMEHT He aKTyarlbHbl, MEpPecTpanBaoTCs, NoCre Yero JaHHble U3
HUX NepegaroTcd B cneundgukaumio.

- OrTkasaTtbCs OT NEPECTPOEHNST — HU cneundmKkaumsi, HA NOAKITIOYEHHbIE K HEl
OOKYMEHTbI HE N3MEHAITCSA; cneundmrKauns octaeTcs nepedepkHyTon, HO 3TO He
MeLlaeT ee pefakTMpoBaHuio 1 nedaTu. MNMpn HeobxogmMMoCcTK cneundukaLmo MOXHO
NnepecTpouTb NO3)Ke — C NOMOLLbI kKoMaHabl Bud — lMepecmpoums.

3anpoc Ha nepecTpoeHne crneunduKkaLmnm MoxXeT NOABMAATLCA HE TOMNBKO NPU OTKPbITUM
cneuundmrkaumm, Ho 1 Npu paboTe ¢ HEW, ecrnv B NOAKIOYEHHbLIX JOKYMEHTAX MPOM30LLIIM
N3MeHeHus1, TpebytoLme nepedayn B cneumukaumio.

[lo6aBneHbl HACTPONKKM, yNpaBnAlLMe aBTOMaTU4YeCKMM OOHOBNEHNEM N COXPAHEHMEM
AOKYMEHTOB, NOAKMYEHHBIX K cneumdukaumm. [JaHHble HACTPOMKM NPOM3BOAATCA Ha
Bknagke Cucmema obLiero HaCTpoOeYHoro avarnora, B pasgene Pedakmop
cneyugukayuli — lMapamempbi 06Ho81eHUss 0OKyMeHmMoe. OTOT pa3gen COAepXuT
ABe onuun (N0 YMOSYaHWUIO BKITOYEHDI):

- [lpu nepecmpoeHuu crneyugukayuu coxpaHsimb MoOKIIF04YeHHbIe OOKYMeHMbl,
OMKpPbIMbIE 8 «C/IENOM» PEeXUMe — eCIN BKIOYEeHa, TO NOAKMIOYEHHbIe K
cneundukaunmn JOKyMeHTbl, KOTOpblE NPy ee NepecTpoeHnn Gbinm OTKPbITbI B
«CINenomy» pexvmMme 1 NepecTpoeHbl, 3an1cbiBalOTCS HA AUCK HEMEOSIEHHO 1
©e3yCcrnoBHO, a eCNK OTKITKYEHA, TO 3TU JOKYMEHTbI 3anncbiBalOTCA TOMbKO Nocne
COXpaHeHus cneumduKkaumm 1 He 3anucbiBalOTCs B Criyqae 3akpbIiTvs cneundumkaumnm
06e3 coxpaHeHus.

- [lpu coxpaHeHuu cneyugukayuu nepedasampb 0aHHbIe 8 MNOOK/IIOYEHHbIe
OOKyMeHmMbI — eCny BKMOYEHa, TO NPy COXpaHeHun cneuundmrkaLmm npon3BoanTcs
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aBToMaTun4yecKasa nepenada AaHHbIX U3 HEe B NOAKMKYEeHHbIe JOKYMEHTbI, €CIn
OTKIMKOYEHa, TO nepefada He Nnpon3soanTcAa HU Npu COXpaHEHUN CI'IeLI,I/I(bI/IKaLI,I/IVI, HU
npu BbI3OBE KOMaHAbI CUprOHu3auu;1.

MosiBMNack BO3MOXHOCTb COPTUPOBKN 0O6BLEKTOB B pasaenax cneumdukaumm donee 4em
Nno oHoON KonoHke. Monb3oBaTenb MOXET 3a4aTh CMMCOK KOMOHOK, MO KOTOPbIM
NPOU3BOANTCS COPTMPOBKA, U TUM COPTUPOBKU B KaXaon n3 HUX. CopTMpOBKa MO KONOHKaM
BbIMOITHSAETCA B TOM MOPSAKE, B KOTOPOM OHU NMepeydncreHbl B cnucke. [JaHHasa HacTporika
Npon3BOANTCA Ha HOBOW Bknagke Copmupoeka avanora pegakTupoBaHusa CTUNsS pasaena
cneundukaummn. 3ta BKNagka cogepxuT onumio O6bekmbl 8 pa3zdesie copmuposamb
(nepeHeceHa ¢ Bknagkn Hacmpolku) 1 CMCOK KONOHOK C yKa3aHMEM TUMOB COPTUPOBKM.

MosiBunachk BO3MOXHOCTb yrnpaBreHnsa NopsiAKOM COPTUPOBKM 06bEKTOB cneumdukauum no
kody B pasgene [JokymeHmauyus. Ona atoro B nognanky \Sys rmaBHON nanku CUCTEMBI
pobaeneH dann GRAPHIC.KDSP, cogepxalimin nepeyeHb KogoB JOKYMEHTOB B TOM
nopsiake, B KOTOPOM OHM OOSMKHbI CrieaoBath B pasgene JokymeHmauyusi COrnacHo
ctaHgapty. dopmart panna TEKCTOBbINW, T.€., OTpe4aKkTUpoBaB AaHHbIV cann,
nonb3oBaTeslb MOXET N3MEHUTb YMONYaTerbHY0 COPTUPOBKY, HAaNpUMep, B criyyae
ncnonbL3oBaHWsl HeCTaHO4apTHOro koda. PaHee copTMpoBKa No kogy NponsBoannach
cornacHo nopsgky cnegosaHuns kogos B dpanne GRAPHIC.KDS.

Ecnun ceowncTtBy Pa3desn crneyugukayuu KOMMOHEHTA UK Tena NPMCBOEHO 3HAYeHne
Mamepuaribi, TO B 94enky HaumeHosaHuUe COOTBETCTBYHOLLEro obbekTa cneumdukaumnm
Tenepb aBTOMaTUYECKN 3aHOCUTCA 0003HaAYEHNEe MaTepuara 3Toro KOMMNOHEHTa Unun Tena.
Kpome Toro, 0603Ha4yeHne marepuarna CTaHOBUTCS Takke HaMMEHOBaHUEM
KOMMOHeHTa/Tena. AHanorm4Ho, ecnvm cBoUCTBY Pasden cneyugukayuu Mogenu B Lenom
npucBouTb 3HavYeHne Mamepuaribl, To 0603Ha4YeHNe maTtepuana mogenu 6yaeTt nepeaaHo
B ee 06bekT cneundurkaumm (onst c6opkn — BO BHELLHUIA OOBEKT) 1 B HAMMEHOBaHME.

Umnopm u akcnopm

1.

B ananor HacTponkn yteHns dannos coopmata DXF nnn DWG Ha Bknagky [JaHHble
pobasneHa onuust FpaHUYybl 8UOOBLIX 3KPaHOE8 Mo 2abapumam. Ecnu oHa BKNOYEHa,
TO dhopma BMAOBbIX IKPAHOB MMMOPTMPYEMOro JOKYMEHTa ynpowaeTcsa Ao rabapuTHbIX
NpsIMOYrosfibHUKOB. B pesynbTaTte, ecnv BUAOBLIE 3KpaHbl HEe NpAMoyronbHbl, B KOMIMAC-
OOKYMEHTEe MOryT oKasaTbCs «fuHMe» 00bekTbl, He oToBpaxaBLumecss B UICXOOHOM
AOKYMEHTe 13-3a TOro, YTO0 HaxoAunuch 3a npegenammn BUAOBbLIX 3KpaHoB. [Mpu
OTKIMOYEHHOW onuuun hopma BUOOBbIX 3KPaHOB He ynpoluaeTcs, Ho obpaboTka JOKYMeEHTa
MOXeT 3aHuMaTb 6onbluee Bpems.

Tenepb BoO3aMOXXeH nmnopT cannos Parasolid o 25-omn Bepcun chopmaTta BKNHOUYUTENBHO.

YcoBepLleHCTBOBaAH 3KCMNOPT AOKYMeHTOB B hopmat PDF.

- [lapameTpbl pa3HeceHus, eCriv oHM 3agaHbl B c6opoyHOr Mmoaenu, nepenatotca B pdf-
dann. MNpu npocmoTpe Takoro danna B Adobe Reader ynpaBneHune pasHeceHneM
NPON3BOANTCS C MOMOLLbIO 3NIeMeHTa ANsa NpocMOoTpa aHMMauumn Ha naHenu 3D-
WHCTPYMEHTOB.

- B guanore Hactpowiku 3anvcn B dopmat PDF nosiBunacek onunsa CoxpaHumab
Hacmpoliku. Ecnv oHa BKknioYeHa, TO NapaMeTpbl, yCTaHOBMEHHbIE ANS 3anncu
TekyLlero AoKyMeHTa, 6yayT Mcnonb3oBaTbCa A9 3anncu Bcex NocreayoLmnx
OOKyMeHTOB. pu coxpaHeHunn cneundunkaumin, rpapuyeckmx n TEKCTOBbIX JOKYMEHTOB
B HACTpPOEYHOM Juarore NpUCyTCTBYET TaKkke KHoMNka ®@usibmp, No3BongoLas
HacTpouTb PUNLTPLI BbIBOAA

YcoBepLueHCTBOBaH akcrnopT mogdenen B popmat STEP AP214 n nmnopT u3 atoro

dopmara.

- [losBunacb BO3MOXHOCTb YTEHUS U 3aNNCKU TEXHUYECKNX TpeboBaHUN.

- [lpu HacTporKe aKCnopTa MOXHO BKITOYNTL reOMeTprUYecKoe npeacTaBneHne TekcTa
(31O 03Ha4aeT, 4To OyKBbI BYAYT NepenaHbl Habopamm OTPE3KOB) M BbIbpaTh cUCTEMY
KOOpAMHaT, B KOTOPOM AOIMKHA ObITh 3anMcaHa moaens. HeBunaumble 06bekTbl Npu
3anMcy COXpaHsItoT NPU3HaK «CKpPbITbI» (paHee, ecrnv nepegaya CKpbiTbIX 0ObEKTOB
Oblna BKIKOYEHa, OHWN 3anUCbIBanuCh Kak BUanNMbIE).
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- I'Ipvl HaCTpOVIKe nMmnopTa MOXHO BKIMHOYUTb CLUUBKY I'IOBerHOCTeIZ M 3agatb TOYHOCTb
CLUMBKA (Machmaanoe paccTtodaHne Mmexay pe6paMV| ClUnBaeMbIX I'IOBerHOCTeIZ).

5. YcoBeplueHCcTBOBaH aKcnopT moaenen B gopmat IGES n umnopt ns atoro copmarta.

- TlosaBuncs guanor HaCTPOWKKU 3anucu, B KOTOPOM MOXHO BblGpaTh 3KCMOPTUPYEMbIE
00bekTbl (Tena, MOBEPXHOCTU, KPMBbIE, TOYKU, 3CKU3bI), YKa3aTb CUCTEMY KOOPAMHAT, B
KOTOPOW OHW OOIMKHbI ObITb 3anMcaHbl, yTOYHUTL CBe4eHMst 00 aBTope 1 opraHu3auuu,
BBECTW KOMMeHTapui. [ins BbI30Ba HACTPOEYHOro Auanora Hy)kHO BblIbpaTb KOMaHay
CoxpaHums ¢ napamempamu 13 MeH0 KHomkun CoxpaHumsb npu 3anucu danna.

- [MosiBunca gnanor HaCTPOMKN YTEHUS, B KOTOPOM MOXHO BblOpaTb MMNOPTUPYEMbIE
00bekTbl (Tena, NOBEPXHOCTU, KPMBbLIE, TOYKWN), BKITHOUUTb UINN OTKMIOYNUTE CLUMBKY
NMOBEPXHOCTEN M 3aaTb TOYHOCTb CLUMBKU (MakCMMarnbHOE pacCcTOsiHUE Mexay
pebpamu clumBaeMbix NoBepxHocTen). [1ns BbI30Ba HACTPOEYHOro Anarnora Hy>KHO
BbI6paTb KoMaHay OmKpbIMb ¢ NnapaMempamu U3 MEHIO KHONKN OmKpbImb Npu
yTeHun panna.

6. [osBuncs ananor HacCTpPoOnKKM sanucu mogenen B popmat STL. B atom guanore MoxHo
BblIOpaTh aKCNOPTUPYEMbIE OOBHEKTLI: TEMNA UM NOBEPXHOCTU, CUCTEMY KOOPAMHAT U
eVHULbBI ANWHBI, B KOTOPbIX ByayT 3anucbiBaTbCs pesynbTaThl TPUAHIYNaummn, a Takke
TOYHOCTb TPUAHTYIIALMM:

- MakCuMMarnbHO€e NMMHENHOE OTKIMOHEHNE TPEYrofbHbIX rpaHen OT UCXOOHOM
NOBEPXHOCTH,

— MakcuMMarsnbHOe YrnioBOe OTKINOHEHNE HOpMarnen TPeYronbHbIX FpaHen apyr oT gpyra,

- MakcumanbHasi AnuHa pebpa TpeyronbHON rpaHu.

7. TMosiBUNacb BO3MOXHOCTb AOMNOSIHUTENBHON HACTPOMKKN 3KCNopTa rpadpmnyeckmnx
AokymeHToB B popmaT DXF n DWG — ¢ nomoubto ini-channa. dann JormkeH HasbliBaTbCH
dwgdxfExpAdvanced.ini n HaxoguUTbCA TaM Xe, rae KOHUIrypaunoHHbli dain bubnmoTteku
akcnopTta dwgdxfExp.cfg (no ymonuanuto B nanke C:\Users\<User>\AppData\Roaming\As-
con\Kompas3D\[eepcusi]). B cbanne gomkHa 6biTb cekuns [Export], koTopast MoxeT
coaepxaTb crnegyroLumne Kroun:

— LinestyleByl ayer — ynpaBndaeT napameTpoM Tur fIUHUU; 3HAYEHNS KIoya:

- 0 — TUN NUHWIA 3aBUCUT OT CTUNS,
- 1 — Bce nuHum nmetoT Tun o cnoro (ByLayer);

- FillingAsWipeout — ynpaBngaeT pe3ynbTaTtom akcnlopta 3anmBku C LBETOM (POHa;
3HaYeHUs Knova:

- 0 — 3anuBka ceporo LBeTa,
- 1 — obbeKkT «mackuposkay (Wipeout);

— OneBlockFrglnsert — onpegenseTt, 6yoeT N B AOKYMEHTE CO34aBaTbCs OTAENbHOE
onpedeneHue brioka (Block Definition) ona kaxnoro u3 exoxdeHul 6510ka (Block
Reference), o6pasytoLmxcsa B pedynbTare 3KCnopTa BCTaBOK OAHOIO U TOro Xe
bparmMeHTa; 3HaYeHUa Krova:

- 0 — kaxpoe BxoxaeHne 6rioka umeeT cobCTBEHHOE onpeneneHme,
- 1 — Bce BXoXaeHus 6noka, COOTBETCTBYOLLME BCTAaBKAM OAHOIO U TOrO e
parmeHTa, umetoT obLee onpeaeneHve.

8. WckntoueHa Bo3amoxxHocTb 3anncu KOMIMAC-gokymeHToB B hopmat WMF.

lpunoxeHus

1. [Nopa6GoTaHa 6ubnnoteka CepeuUCHbI€ UHCMPYMEHMbI.
— [JobGaBneHbl KOMaHAbI:
- [obaBneHa komaHaa Cumeosibi 83016 Kpueol. OHa NO3BOMSIET PACMONOXUTb
BBEAEHHbIE CMMBOSbI (OHU AOMMKHbI ObITh pa3geneHsl npobenammn) BOOMb yYKazaHHOWM
KpuBou. [loCTyrHbI cnegytoLwmMe HacTPOMKK:
- BbIOOp y4acTka KpuBoW,
- 3ajaHve CMELLEHUS — PacCTOSAHNSA MexXay KpMBOW 1 cCUMBONamu,
- BbI6Op HanpaBneHus,
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- BbIOOP OpMeHTaUUN — Kaxabli CUMBOM NMog, onpeaeneHHbIM YriioM K KacaTerlbHON
B COOTBETCTBYHOLLEN TOYKE KPUBOW MM BCE CUMBOSbI MOA OAHUM M TEM XE YrIIOM K
rOpU3OHTanu.

Bcmaeka ¢puayp, 3Hakoe, 0603Ha4eHull — No3BONSAET BCTaBNATb B JOKYMEHT

dparmeHTbl U3 Gubnunotekn *Ifr, ykazaHHOM Nonb3oBaTENEM NPU HACTPONKE

npunoxenus. Mo ymonyanuo ncnonedyetca bubnuoteka Shapes_and_signs.Ifr,
cofepxawas cnegywoLimne n3obpaxeHus:

KOHTYpbI (S-KpuBble, Ayrn, CKOObI)

0603HauYeHns cneumarnbHbIX ONTUYECKMNX MOKPbITUNA,

— YCNOBHbIE 3HaKMW,

durypsl (KOHyc, Top, nas v ap.),

LlEeHTpOBbIE OTBEPCTMSA,

3NeMEHTbl KNHEMATMYECKMX CXeM (KMHEMaTu4eckme napbl, Kynadku, MyqTbl,

nepegayv, NOALWNMHUKN, TOnKaTenu n ap.).

Omeepcmue no wabsioHy — NO3BONSAET BCTaBUTb B JOKYMEHT n3obpaxeHne

OTBEPCTMSA, NapaMeTpbl KOTOPOro 3anncaHbl B ykazaHHOM LwabnoHe. LWabnoH

AorKeH BbiTb co34aH 3apaHee B npoLuecce NOCTPOEHUSA ApYrnx OTBEPCTUN.

Aemomamuyeckoe npeobpa3osaHue 3a/1u80K 8 WMpPUX0BKU (U Haobopom) —

NO3BONAET 3aMEHUTb YKa3aHHblE 3arnvBKN LUTPUXOBKAMM C yMON4YaTernbHbIMU

napameTpamun n Ha06opOT, 3aMEHNTb LUTPUXOBKMN 3aNMBKaMMU.

lNpeobpa3oeaHue 3a5u80K 8 WMpuUxoeku (u Hao6opom) no obpasyy —

NO3BONSAET 3aMEHUTb YKa3aHHble 3ariMBKM LUTPUXOBKaMM C NapameTpamm, B3ATbIMU C

yXKe CYLLLECTBYIOLLEN B JOKYMEHTE LUTPUXOBKKN (0Bpasua) n HaobopoT, 3aMeHNTb

LUTPUXOBKM 3anuBkamm ¢ napameTpammn obpasua.

Modobue o6Bekma — nNo3BoONsieT NOCTPOUTb IKBUAUCTAHTY YKa3aHHOW KPUBOW;

BO3MOXHO CO3[aHNE OOHOW 3KBUOANCTAHTbI — C BbIOPaAHHOM CTOPOHbI OT 06BbEKTa

Unn aByx — ¢ 00enx CTOPOH.

HapyxHas pe3bb6a — No3BonseT co3faTb B AOKYMEHTE U300pakeHne CTEPXHSA

3afaHHOro gnameTpa c pe3bbont (Bua ceepxy); BOSMOXHO NMOCTPOEHNE CTaHAapTHOW

W HecTaHOapTHOW pe3bl, a Takke BbIGOp CTUNEN NUHNIA.

Mepecmpoumb omeepcmusi u uzobpaxeHusi pe3b6 — NO3BONAET BOCCTAHOBUTL

B3aUMHOE MOMOXeHMe KPMBOWN N CBA3AHHbIX C Her n306paxeHun oTBEPCTUIN U pe3bh.

CBA3b co3gaeTcsa nyTeM ykaszaHus KpMBOW MpU CO34aHUN OTBEPCTUIN N pe3bb;

nepecTpoeHune TpebyeTcs, ecnuv B pesynbTaTe peAakTMpOBaHNSA N3MEHMUITOCh

nonoxexue, hopma nnm pasmep KpMBOW.

KomaHnapbl noBopoTa 06bEKTOB — MO3BONSAOT NOBOPaYMBaTh OTAENbHbIE OOBHEKTLI U

rpynnbl Ha 90° nnun 180°; LEHTPOM NOBOPOTA ABNSAETCS LEHTP rabapuTHOro

NPSAIMOYroribHMKa 06beKTa Unn rpynnsl 06 bEKTOB.

KomaHapl 3epkanbHOro oTpaxxeHnsa 06 bekToB — MO3BOMSAT OTpaXaTb OTAESNbHbIE

0GBEKTBI U rpynnbl OTHOCUTENBHO BEPTMKANBHON U FOPU3OHTaNIbHON OCEBOW

nuHun. OceBas NPOXOAUT Yepes LEHTP rabapMTHOroO NPSIMOYrosibHMKa 06bekTa nnm
rpynnbl 06beKToB.

KomaHapl BblpaBHMBaHUA 06 bEKTOB — MO3BONSAIOT BbIPOBHSTL MO 3a4aHHOW TOYKE

Kpasi unun ueHTpbl rabapuUTHbIX NPSIMOYrONbHUKOB YKa3aHHbIX 06bekToB NMbo

COBMECTUTb LIEHTPbI 3TUX NPSAMOYTrOSfTbHUKOB.

Hacmpoliku npunoxeHust — no3BonseT 3agarb:

- Ans komaHabl Bcmaeka ¢gpucyp, 3Hakoe, 0603HayeHuUll — nonHoe umst ana
6mbnnoTtekn doparmMeHToOB, pasaen 6ubnMoTeKM U BCTABIMSAEMbINA MO YMOJTYAHUIO
dparmeHr,

- Ans komaHg Omeepcmue n Omeepcmue no wabsioHy — NyTb K Narnke
XpaHeHnsa annos WabrnoHOB OTBEPCTUMN.

MHcTpymMeHTanbHasa naHenb 6ubnnoTekn Tenepb BKIOYaeT B cebsa cnegyowme

naHenu: MucmpymeHnmsi, Onepayuu ¢ koHmypamu, Omeepcmusi u pe3bb6bl,

loeopom o6Bexkmoes, BbipasHusaHue o6 bekmos. [py nogknioyeHHon GnbnuoTeke

€e naHesnb aBToOMaTnu4eCKn NnokasbiBaeTCAd, eCiin TN OOKYMEHTa npeanonaraeTt

npuMeHeHne komaHa 6ubnuoTtekn (Hanpumep, YepTex) N CKpbIBaeTCs B MPOTUBHOM
cny4vae (Hanpumep, Mogens).
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— [lpn NOCTpOEHNN OTBEPCTUS, CBA3AHHOIO C KPMBOW, NOSBMIACL BO3MOXHOCTL 3a4aHuUsA
yrrna HakrnoHa ocu 0TBEPCTUS K FOPU3OHTanm (paHee CBsA3aHHOE C KPMBOW OTBEpPCTUE
pacrnonarasnocb No Hopmanu K Hei). [Ins BBoga 3Ha4yeHus yrna Ha [aHenb cBoncTB
nobasrneHo none Yeousl, a 4ns Bo3BpaTa K opyueHTaumm oTBepCTUs No HopMarnu K
KpmBon — onuus o Hopmanu.

- KomaHga ocHoBHoro gyHkumoHana KOMIAC-3D Co3zdamb no obpa3yy tenepb
MOXET MCMNONb30BaTbCA ANsl CO34aHNS HOBbIX N300paxeHuin otBepcTuin. MNMocne BobizoBa
3TOM KOMaHAbl 1 yKa3aHNa MMEHLLErocsi B JOKYMEHTE N3obpaxxeHns oTBEpCTUS
3anyckaeTcd KoMaHga co3jaHNs HOBOro OTBEPCTUS C TaKUMU Xe napameTpamu.

2. [NopaboTaHa 6ubnnoteka CmaHOapmHbie usdenusl.

- [losBunacb BO3MOXHOCTb BCTaBMATb B YEPTEX KOHCTPYKTUBHbBIE 3fIEMEHTLI C
pasmepamu.

- [obGaBneHa BO3MOXHOCTb NPeobpa3oBaHNsa MMEOLLMXCHA B JOKYMEHTE 00BHEKTOB
KoHcTpykTOopckon 6ubnuotekn B 06bektbl Bubnuortekn CtangapTtHele N3genua. Ans
9TOr0 HY>KHO JBOVHbIM LLENYKOM N0 06BbEKTY 3anyCTUTb ANarnor ero pegakTMpoBaHus v
nocne BHECEHUsI UBMEHEHUN (M 6e3 HNX) 3aKpbITb Ananor KHonkon MNMpumMeHuMb.
MpeobpasoBaHne AOCTYNHO AN 06BHEKTOB, BCTaBNEHHbIX U3 KOHCTPYKTOPCKOM
onbnunotekn, Bxoamelien B coctaB KOMIMAC-3D Bepcumn 9 unm 6onee nosgHew;
HeKoTopble 06BbEKTLI Npeobpa3oBaTh HEBO3MOXHO — B 3TUX CIlyyasix BblgaeTcs
cooOLLeHne.

- [losBunacb BO3MOXHOCTb UCMOMb30BaHNA XapaKTepPHbIX TOYEK AN UBMEHEHNS
pa3MepoB KpenexHblx nagenui B rpadgpudecknx KOMIAC-gokymeHTax.

- B karanor Kpenex nobasneHsol:

- MpyxunHbl FTOCT 13766-86, FTOCT 13767-86, TOCT 13768-86, TOCT 13769-86,
FOCT 13770-86, TOCT 13771-86, TOCT 13772-86, TOCT 13773-86, TOCT 13774-
86, TOCT 13775-86, TOCT 13776-86.

- bonTtbl ISO 15072, TOCT 7787-81, TOCT P NCO 8765-2013, TOCT P UCO 4016-
2013, TOCT P NCO 4014-2013, TOCT P NCO 15072-2013, TOCT P 55739-2013;

— BuHTbI ISO 12474, TOCT P NCO 4026-2013, TOCT P NCO 4027-2013, TOCT P
NCO 4028-2013, TOCT P NCO 4029-2013, FTOCT P NCO 4766-2013, TOCT P NCO
1580-2013, TOCT P UCO 1207-2013, TOCT P NCO 2010-2013, TOCT P NCO 7047-
2013, TOCT P NCO 7046-1-2013, TOCT P UCO 2009-2013, TOCT P NCO 4762-
2012, TOCT P NCO 7045-2013, TOCT P NCO 7046-2-2013, TOCT P NCO 7048-
2013, TOCT P NCO 14580-2012, TOCT P NCO 14584-2012, TOCT P UCO 12474-
2012, FOCT P 55742-2013, TOCT P NCO 14585-2012, TOCT P NCO 14586-2012,
FOCT P NCO 14587-2012, TOCT P NCO 1479-2013, TOCT P NCO 1481-2013,
FOCT P NCO 1482-2013, TOCT P NCO 1483-2013, TOCT P NCO 10509-2013,
FOCT P NCO 7049-2012, TOCT P NCO 7050-2012, TOCT P NCO 4018-2013, TOCT
P NCO 4017-2013, TOCT P NCO 8676-2013;

- lankn TOCT P NCO 4161-2013;

= Mpodpunu TOCT 8239-89, NOCT 8240-97, TOCT 8509-93, NOCT 8510-86, TOCT
19771-93, TOCT 19772-93.

- B karanor emanu, y3nb1 u KOHCMpyKmMueHble 3r1ieMeHmbI oOaBneHbl:

— ®naHubl ASME B 16.5,

- ®utuHru Tpybonposogos ASME B 16.9,

- dutmHrm ASME B 16.11,

dnaHubl FOCT P 54432-2011,
- Mpoknagku NOCT P 53561-2009, NOCT P 52376-2005.
- B kartanor KoHcmpykmueHbie annemeHmsbi nobaeneHol otBepctnst ASME B1.1.

3. Cucmema pacnosHaeaHusi 3D-mo0esnel nepenmeHoBaHa B Pacrno3HasaHue 3D-
modenel. B npunoxeHne gobasneHbl KOMaHAbl, NO3BONALNE NEPeL pacno3HaBaHEM
MoZenu yaanuTb HEKOTOpble ee 3reMeHTbl (HanpuMmep, ackn, CKpyrieHus, Menkue
OTBEPCTUSA):

- YOaneHue epaHel — CNyXuT Ansa yaaneHus nponsBosibHbIX rpaHen. Nepen BbI30BOM
KoMaHabl He06X0AUMO BbIAENWUTL OAHY UMM HECKONBbKO CMEXHbLIX FpaHen.

- YOaneHue mMenkux 3sieMeHMO8 — CNyXuT ANs aBTOMAaTU4EeCKOro Noucka v yaaneHus
MENKNX 3rneMeHToB. Menknum cuntTaeTcs aNemMeHT, pasMmep KOTOPOro He npeBbilaeT
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3aflaHHbIV NPY HAaCTPOIKe NPUNOXeHUs (B NpoLEHTax OT AvaroHanu rabapuTHOro
napannenenunena Moaenu).
Ecnu yoaneHue yactn Mmoaenu, cogepaller ykasaHHble rpaHn, U HalgeHHbIX MENKMX
3reMeHToB 6e3 HapyLleHWs LLeNOCTHOCTU MOAENM BO3MOXHO (T.€. npunexaiwue rpaHu
MOryT ObITb MOANMULMPOBAHBI TaK, YTOObLI TENO OCTaBanoch LenbiM), TO OHW YOAnsTCS.

OcHOBHOE HasHaueHve KoMaHg YOaneHue epaHel n YOaneHue MesiKux 351eMeHmoe —
yrnpoLleHne reoMmeTpun Moaenu Ans nocneayrLero pacno3HaBaHua Unu aHanmsa ¢
MOMOLLbIO PacYeTHbIX MNPOrpamMm.

4. [ononHeHa u akTyanusnpoBaHa 6a3a faHHbIx 6Gubnuotekn Mamepuanbsi u
CopmameHmbl.
- Ob6uwee KonuyecTBo MatepuranoB cocTaenset 6onee 10800 HaMmeHoBaHMIA. B Tom
yucne:

1470 oTe4yeCTBEHHbIX MapOK CTanen u crnnasos,
2393 3apybexHble MapKku CcTanemn 1 CniaBos.;
145 mapok 4yryHa;

1145 mapok LBETHbLIX METaNIOB 1 CNaBoOB;

263 HaMMeHOBaHMS NermpyoLLmx CrnnaBos;

449 mapok Mmacen n cMasok;

225 MapoK nakoB U1 Kpacok,;

602 mapkm nnacTmacc;

474 mapku Knees;

1400 HanmeHOBaHWI CBapOYHbIX MaTepunanos;
612 HaMMmeHOBaHMI NPOBOJOB U Kabenen;

346 HanMeHOBaHNN CTPOUTESNbHLIX MaTepuaros;
132 Bnaa ranbBaHNUYECKMUX NOKPbITUN;

196 HaMMeHOBaHMIN KOMMNO3ULIMOHHbIX MaTepManos.

- I'Ipomsse/:leHa 3aMeHa yCTapeBLUNX OOKYMEHTOB:

pokymeHT FOCT 1050-88 lNpokaT copToBOM KanMbpoBaHHLIN, CO crieunarnbHOM
OTAESIKOM NOBEPXHOCTU U3 YrNEePOANCTON Ka4eCTBEHHOM KOHCTPYKLMOHHOW CTanu.
O6wue TexHnyeckne ycnosums 3ameHeH gokymeHtom MOCT 1050-2013
MeTannonpoaykumns n3 HenermpoBaHHbIX KOHCTPYKLMOHHbIX KAYECTBEHHbIX U
crneuunanbHbix ctanen. Obwue TeXHUYecKkne ycroBus;

AokymeHT TOCT 19281-89 lNpokaT u3 cTanu NoBbILLEHHOW NPOYHOCTU 3aMeHeH
aokymeHToMm FOCT 19281-2014 lNpokaT NOBbILLEHHOW MPOYHOCTM (NPU 3amMeHe
AokymeHTa gobasneHo 48 HaumeHOBaHUM MaTepuarnos).

- B 6a3y gaHHbIX JobaBneHbl HOBblE JOKYMEHTLI U MaTepuarnbl, TpeboBaHUSA K KOTOPbIM
pernameHTUpyoTcs MMU. ITO cnegyrowmne JOKYMEHTbI:

FOCT 28378—-89 MaTepmanbl KOHCTPYKUMOHHbIE MOPOLLKOBLIE HA OCHOBE XXerlesa.
Mapku (36 HauMeHOBaHUN MaTepuanoB);

FOCT 26802—-86 MaTepuansl aHTUPUKLMOHHBLIE NOPOLLKOBbLIE HA OCHOBE Xenesa.
Mapku (33 HameHOBaHWsE MaTepuarnos);

FOCT 1415-93 deppocunumumin. TexHnyeckme TpeboBaHUSA U YCNOBUSI MOCTaBKK
(21 HanmeHoBaHE MaTepuarnos);

FOCT 4756-91 deppocunukomapraHel. TexHu4eckme TpeboBaHNSA 1 yCnoBus
noctasku (18 HaumeHOBaHUI MaTepunanos);

FOCT 4757-91 deppoxpom. TexHuyeckne TpeboBaHNS N yCHOBUS NOCTABKN

(42 HanmeHOBaHUA MaTepuaros).

5. Makem 6ub6nuomek CeapHbie webl nepeumeHosaH 8 Kamanoza:CeapHbie webl.

Omnu4us eepcuu 15 om eepcuu 14

O6uwee

1. B okHe OOKYMeHTa NnoAaABUIminCb 3Ha4YKN — MHOUKATOPbI PEXNMOB.
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— 3HayoK TekyLLlero pexuma paboTbl (3CKU3, KOHTEKCTHOE pefaKkTMpoBaHMe MOAENM,
pefakTMpoBaHue TeXHUYeckux TpeboBaHuin, peaakTMpoBaHNue MakpoaneMeHTa u T. n.)
oTobpaxkaeTcsi B NpaBOM BEPXHEM Yriy OKHa.

LLlen4yok no 3Ha4yky NO3BOSISIET BbINTU N3 pexnma. [onb3oBaTtens MOXET U3BMEHUTb
nonoXeHve 3Hayka B okHe. BkntoyeHune/oTknoyeHne oTobpaxeHns 3Ha4KOB PEXMMOB
npou3soanTcs KomaHaon Bud — lMokazamb 3Ha4YKu pexxumos.

- 3Hayok gemopexuma oTobpaxaeTcsl B NpaBoOM HUXHEM Yrny okHa. LLlenykom no atomy
3Ha4YKy MOXXHO NONy4UTb NUueHsuto Ha paboty ¢ KOMIAC-3D. Ecnn Bo Bpemsi paboTbl
nuueH3una 6yageT notepsHa, TO B MPABOM HWXKHEM Yriy BO3HUKAET 3HAYOK,
npeaynpexaarwmnin o HeobXoANMOCTN COXPaHEHNS LOKYMEHTOB B TEYEHNE 5 MUHYT.
Mo ncrtedeHmMn aToro BpeMeHM JaHHbIM 3HAYOK 3aMeHSeTCa 3HaYKOM AeMopexnma.

PaclumpeHbl BO3MOXXHOCTU HAaCTPONKN pasmepoB B rpadonyecknx AoKyMeHTax n Mogensix,
Kak HOBbIX, Tak 1 Tekylinx. BBegeH HacTpoeyHbin guanor fJonycku no ymondaHuro, B
KOTOPOM MOXHO:

- [Ans rpadmnyecknx JOKYMEHTOB U MOAENeN — YyCTaHOBUTb yMON4YaTerbHble 3Ha4YeHUS
OO0MYCKOB pa3mMepoB pasHbIX TUMOB: NIMHENHbIX, YIMOBbIX, AuamMeTpanbHbIX,
paguvaneHbIX. 3Ha4YeHue Jonycka MOXHO 3aaTh ykasaHMeM KBanuteTa Unu BBOAOM
npeaenbHbIX OTKIOHEHWU (4N YrNOBbIX pa3MepoOB — TOSIbKO BBOAOM OTKITOHEHWI).

- [na mogenen — ykasaTb TUMbl OOGBHEKTOB, pasMepbl KOTOPbIX AOSMKHbI MO YMOMYaHUIO
UMETb JOMYCKMW.

MmeBLniics paHee HacTpoedHbin guanor Jonycku u npedesibHble 3Ha4YeHUus!

nepenMeHoBaH B [Tapamempbi 0onyckoe u npedesibHbix 3Ha4yeHul. OH BMeCTe C

HOBbIM Ananorom Jonycku no yMosn4aHuro BXOAUT B NyHKT Jonycku u npedesibHbie

3HayeHus1 obLLEro HaCTPoOeYHoro Ananora.

B cuctemHyto 6ubnmoTeky cBoncTs fobaBneHbl HOBble CBOWCTBA: 3amMeHumeris
mamepuana 1-10 ana 3agaHus maTepuanos-3ameHutenen un lNokpsimue 1-10 ans
3agaHus nokpbiTnii. Ecnn matepuan BbibpaH ns 6ubnuotekn Mamepuansi u
copmameHmbl, TO 3aMeHUTENN ONpeaensatTCa aBTOMaTUYECKN.

Mpu BBOAE TEKCTa (B TEKCTOBOM AOKYMEHTE, B TEKCTE HA YepTexe, B TEXHNYECKUX
TpeboBaHMAX U T.M.) MOXXHO BCTaBMSATb Hepa3pbiBHblE Npobenbl n geduckl. [Ana atoro
cnyxat komaHabl Hepa3pbieHbit npobesn n Hepa3spbieHbit deghuc B MeHi0o Bcmaeka —
Cumeosibl hopmamupoeaHusi.

TpexmepHoe modenupoeaHue

1.

Mogenb Tenepb MOXET CoaepXXaTb KOMMNOHOBOYHYH reOMEeTPU0 — 0O BHEKTDI,
onpegensaLume OCHOBHbIE reOMeTpUYecKkMe napameTpbl MoAenu (MecTa Kpenexa,
obnacTu, orpaHM4MBaloLLMe KOMMOHEHTbI COOPKM 1 T.M.). KOMNOHOBOYHas reomMeTpus
npegcrtaenseT cobom oAnH UM HECKOMbKO KOMMOHEHTOB — geTtanen n/mnun nogcbopok.
3TN KOMNOHEHTbLI MOTYT UCMONBb30BATLCA NPY CO34aHNUN 0OBEKTOB MOAeNn (MX MOXHO
NpoeunpoBaTh B 3CKMN3bl, C HAMU MOXHO COMNpsiratb KOMMOHEHTLI U T.M.), HO He
YYUTbIBaAOTCA B crieumdmkaumm n B oT4eTax No Moaenw.

KOMNOHEHTbI KOMMOHOBOYHOM rEOMETPUN MOXHO BCTaBNATb B MOAENb M3 BHELUHErO
panna (c nomoLlbto kKomaHabl Onepayuu — fJo6aeumsb u3 ¢hatina — KoMrnoHoe04YHy0
2eomMempuro) Ui co3gaBaTb B KOHTEKCTE (C MOMOLLbIO KOMaHabl Onepayuu —
Co3zdamb — KomnoHoeo4YHyr0 2eomempuro). Kpome Toro, MoxHo npeobpasoBaTh B
KOMMOHOBOYHYIO reOMETPUIO OObIYHbIA KOMMNOHEHT NEPEHOCOM B COOTBETCTBYHOLLUN
pasgen [epeBa nocTpoeHusa n — B cbopke — co3aatb KOMMNOHEHT KOMMOHOBOYHOM
reoMeTpumn u3 nMmetoLmxca o0bLekToB (komaHaa Pedakmop — Co3damb Oemarb).

B mMoaenu Tenepb MOXHO co3gaBaTb KONUKM reoMeTpumn — obbekTbl 6e3 uctopum,
KonupytoLLme reomeTpudeckne oobekTbl (TOYKN, KPUBLIE, MOBEPXHOCTU, TeNa) TEKyLLEn Unu
Apyron mogenu. Konvpyemble 06bekTbl MOXXHO YKasbiBaTb BPYYHYH UM UCMOMb30BaTb
KONNEeKUMN reoMeTpmm — 3apaHee NoaroTOBMNEHHbIE B MOAENW IPynbl reOMETPUYECKMX
00bekToB. [Mpn KONMPOBaHNN NPOMN3BOSILHONO Habopa 06BHLEKTOB U3 ApYron Moaenu Bolbop
06BbEKTOB NPON3BOANTCA B CreumnanbHOM OKHe, coaepallemM aTy Mmoaens v [lepeBo ee
NOCTPOEHUS.
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Konuu reomeTpum CoXpaHsaoT CBA3b CO CBOMMMU UCXOOHbIMU OBbEKTaMU, T. €. USMEHAIOTCA
npu nx nameHeHun. PegaktmpoBaTb KOMUM reoMeTpun HeNb3sl, HO UX MOXHO UCMONb30BaTb
MpY NOCTPOEHMUAX, a TakKe MOANMULMPOBaTL C NMOMOLLLIO ONepauuin peaakTupoBaHus Ten,
KpWBbIX, NOBEPXHOCTEN.

3. [lpu BCTaBKe KOMMOHEHTA B MOAeNb TeNEpb AOCTYMNHO ABa crnocoba ero pasmeLleHuns:

- [lo koopOuHamam — NosioXeHne KOMNOoHeHTa B MOAeNn 3agaeTcs NyTem ykasaHus
NO3NLUN N OPUEHTaLUKN ero CUCTEMbI KOOPAUHAT OTHOCUTENbHO CUCTEMbI KOOpAUHAT
moaenwu. MNMo3nuns 3agaeTcsa KoopanHaTamu, a OpMeHTaUmMs — yrnammu dnnepa.
KoMnoHeHT MoxeT BbITb pasMeLLeH B NPOCTPAHCTBE MOAENM NMPOM3BOSIbHO C NOMOLLbIO
cneumanbHOro aneMeHTa ynpasneHns, KOOpAMHaThl U Yrnbl Jinepa B 3TOM chnyyae
OyayT onpeaeneHbl aBTOMAaTMYECKN; BO3MOXEH TaKKe SIBHbIV BBOL, 3HAYEHUI
KOOpOWHaT W yrios.

— [llo conpspkeHUsIM — NONOXeHWe KOMMOHEHTa B MOAENN 3a0aeTcs NyTEM HaNoXeHUs
Ha Hero conpsikeHun. MNpouecchl HaNoXeHUsa CONPSXKEHUIN 3anycKaloTCH
HenocpeaCcTBEHHO M3 nMpoLecca BCTaBkn. Takum o6pa3om, Bce HeoOxoanmble
COMPSPKEHUST MOXXHO HAaNOXMWTb HA KOMMOHEHT eLle A0 3aBeplueHns BcTaBki. OObeKThI
KOMMOHEHTA, y4acTBYHOLLME B CONPSPKEHUAX, MOXHO yKa3blBaTb Kak B OCHOBHOM OKHE
MOAENN, Tak U cneymnanbHOM OOMOMHUTENBHOM OKHE, CoAepKalleM TOMbKO
BCTaBNAeMbIN KOMNOHEHT 1 [lepeBo ero nocTpoeHus.

B nanbHenwem cnocob pasmeLleHms BCTaBNEHHOMO KOMMNOHEHTa MOXHO U3MEHUTD,

Bbl3BaB N3 KOHTEKCTHOIO MEH0 KOMNoHeHTa B [lepese komaHay Pasmecmumsb

KommnoHeHm. Kpome Toro, NosioXXeHne BCTaBNEHHOrO KOMMOHEHTA MOXHO U3MEHSITb

00bI4yHBIM 0Bpa3oM: casuraTb, NOBOpaYMBaThb, HaKNaAbIBaTh/yaanaTh CONPSKEHWS.

4. KOMNOHEHT, CO34aHHbIN B KOHTEKCTE TEKYLLEN MOAENN, Tenepb aBTOMaTUYECKH
CBA3bIBAETCA C 3TOM Moaenbio conpsixeHnem CoesrnadeHue. ConpsikeHne HaknagblBaeTcs
Ha abCOMTHY CUCTEMY KOOPAMHAT KOMMOHEHTA U TEKYLLYI0 CUCTEMY KOOPAUHAT MOAENW.
ConpsikeHne Ha mecme, paHee co3gaBaBLUEECS NPU NMOCTPOEHUN OETANM B KOHTEKCTE
cbopKM, NMKBMANPOBAHO.

5. PacwmnpeHbl BO3MOXHOCTN paboTbl CO CNOSIMM.

- [loaBuUnMcb BO3MOXHOCTM (hOPMUPOBAHUS TPyNn CrioeB 1 UNbLTPOB CrOEB B MOAENMN.

- [oGasneHbl cBoncTBa crnoes Ljeem, lNpoeyupoeaHue 8 Yepmex v
PedakmupoeaHue.

- Takue cBoncTBa 00bekToB Modenun, kKak Budumocms, HasHaYeHue ysema,
PedakmupoeaHue, lpoeyupoesaHue 8 Yepmex MOryT UMeTb 3Ha4eHue 1o croro.
Bbib6op aTOro 3HayeHns CBs3biBaeT CBOMCTBO OOBbEKTa C COOTBETCTBYHOLLMM CBONCTBOM
cnos, cogepxatlero o6bekT, T. €. UBMeHeHMe CBOMCTBA Cros ByaeT BNUATb Ha 00BLEKT.
Ecnn xe gnsi ceBorcTBa 06bekTa BbIOpaHoO 3Ha4YeHue, OTNMYHoe OT 3Ha4veHus Mo croro,
TO U3MEHEHME CBOWCTBA Cr0sl HA 3TOT OOBEKT HE BrMSET, U B 06LIEM crnyyYae 3Ha4YeHus
CBOWNCTB 0ObEeKTa M Crost MOryT ObITb pa3HbIMMU.

- Cnowu co concTteoM lpoeyuposamb 8 Yepmexx MOryT ObITb NepefaHbl N3 Moaenu B
yepTex NPU co3gaHMM B HEM CTaHOAPTHbLIX UM MPOM3BOSIbHOIO BMAOB. [1ns aTOro npu
HacTpoKrKe NnapamMeTpoB Buaa Ha MaHenn CBONCTB JOMKEH ObITb akTUBEH
nepekntodartens Csou. 3HavyeHne cBoicTBa BudumMocmb — CKPbIT UMW NOrawieH — y
CNoEeB Npu Nepegaye B YepTexX coxpaHseTcs. B uepTex Takke nepegatotca rpynnbl 1
GuUnbTPbI CIIOEB U3 MOAENN. Ha Kaxkgom crnoe pasmMeLLatoTcs NpoekumMm Tex 06 bekTos,
KOTOpbl€ HaxXoOATCs Ha COOTBETCTBYIOLLEM Crioe Mmogenu. B ueptexe MOXHO U3MEHATb
CBOWCTBA MOSy4YEHHbIX N3 MOLENN CITOEB, MOXXHO NMEPEHOCUTb MEXAY HUMKN OO BHEKTHI,
HO Hernb3s NepeMMeHOoBbIBaTb UNK yaandaTb 3Tn crnou. Crnon aBToMaTn4eckn ygansercs
U3 YyepTexa npu yganeHum COOTBETCTBYIOLLLENO CrOsi U3 MoAenu.

— T[losiBUnacb BO3MOXHOCTb COXPaHEHUS1 B NOMb30BaTENbCKOW OpUEHTaLMN COCTOSAHWI
CNOEB, T. €. 3HAYEHUN CBONCTB, KOTOPbIE NMENM CNTION MOAENN HA MOMEHT o6aBneHus
3TON opueHTaumun. [1nsa kaxaon co3gaBaemMon opueHTaunm MoXKHO BKIIOYNUTL UK
OTKITIOYUTb COXpPaAHEHUe COCTOSIHUS CNOEB B Anarnore co3aaHns 1 Bbibopa opueHTauum
Moenu.

6. [llosBnnacb BO3MOXHOCTb 6bICTpOFO Bbl60pa 0OBbEKTOB MOAENN HA OCHOBE X
pacnonoXxeHmnAa oTHOCUTEsIbHO 30Hbl — HEKOTOPOro Bbiges1ieHHOro B NpoCTpaHCTBe Moaesrnmn
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10.
11.

obbema. Tak, MOXXHO BblOpaTb KOMMNOHEHTLI BHYTPU UMM CHAPYXXW 30HbI UK
nepecekaroLLMecs ¢ 30HOMN.

[ns co3aaHms HOBOW 30HbI CNYXUT koMaHaa Pedakmop — 30HbI Modenu — Co3damb
30HY.

Mmetowytocst B Mogenu 3o0Hy MOXHO pa3buTb Ha HECKOSbKO HOBbIX 30H. [INA 3TOro CnyxuT
komaHaa Pedakmop — 30HbI Modesiu — Pa3bumb 30HY.

KHonku BblI3oBa KOMaH/, co3aaHnsi U pa3breHns 30H N0 YMOMYaHUI0 HaxXOAsaTCs Ha NaHenm
BcnomozamenbHass 2eomempusi.

Cnuncok nmetromxca B Mogenu 3o0H otobpaxaroTcs Ha Bknagke 3oHbI [epesa
nocTtpoeHus. Ecnu aTa Bknagka akTMBHA, TO BCE 30Hbl BUAHbI HA 3KpaHe — OHW MMEKT BUA
Nonynpo3payvHbiX MHOrorpaHHMKoB. OTobpaKeHeM 30H MOXKHO YNpaBnsaTb C MOMOLLbIO
komaHa Ckpbimb 1 [Tokazamb 13 KOHTEKCTHOIO MeHIo B [lepeBe.

lMoka3oMm 30H Npu HeaKTUBHOW BKragke 30HbI ynpaBnsaeT kHonka Omo6paxeHue 30H Ha
naHenu Bud. Ecnu oHa HaxaTa, TO BCe 30Hbl, KPOME CKPbITbIX, BUOHbI HA SKpaHe.

UT06bI BbIAENNTL OOBEKTHI C MOMOLLBLIO 30HbI, HY)XKHO BblOpaTb 30HY B [lepeBe NoCTpOeHUs
1 BbI3BaTb M3 KOHTEKCTHOrO MEHIO KOMaHAy Bbi6pamb e Hympu 30HbI, Bbibpamb eHe
30HbI N Bbi6pamb cekyuiel 30HOU.

OpHa 13 NMetoLLMXCa B MOAENM 30H SAABMAETCH TEKYLLEWN.

B rmaBHOM MeHto nosiBunca nyHKT Boidesiums. OH COAEPXUT KOMaHAbI BblAENeHUst
0O6BLEKTOB MO CMOK M NO 30HE, a TakKe KoMaHabl unbTpaLmm o6bLEKTOB.

MosiBunacbk BO3MOXHOCTb OTOOpaxeHnsa cedeHnsa mogenu 6e3 cosgaHusa onepauuun. Ang
3TOro CNYXWUT cneumanbHbIi PEXUM — pexnm ceveHnsa mogenun. OH He oTnmMyaeTcs oT
0ObIYHOrO pexxuma paboTbl — OOCTYMNHBI BCE KOMaHAbl CO30aHNst 00OBLEKTOB,
peaakTMpoBaHus 1 ap.

B mogenu moxeT 6bITb CO34aHO HECKOMNBbKO cevyeHnin. Kaxaoe ceveHne npeacraBnsieT
cobon pesynbTaT yceuyeHnss Moaenn OgHOM Unu HECKONbKUMK nnockocTamn. CosgaHne
CeYeHust 3aKrnoyaeTcs B onpeaeneHnm nosoXXeHns CeKyLnX NiiockoCTen 1 HanpaBneHus
oTCeYeHMs Onsa Kaxaon n3 HuX. BoaMoxHO Takke cedeHve napannenenunegom mnm
30HOMN.

OfQHO U3 NMEIOLLMXCHA B MOAENM CEYEHNI ABNAETCS TEKYLLMM.

[ns nepexona B peXvMM ceveHnst CnyxuT kHonka CevyeHue modesiu Ha naHenu Bud.
lMocne ee HaxaTus oTobpaxeHne Moaeny COOTBETCTBYET TeKyLLeMy ceyeHuto. YTobbl
caenaTb TEKYLLMM OpYroe CeYeHue, Hy>KHO BblOpaTb ero B MEHIO KHOMkN CeyeHue
modesnu.

HaxaTtune kHonkn CeyeHue Modesiu B OTCYyTCTBME CEYEHUI 3anyckaeT NpoLecc co3aaHus
B MOJENM NePBOro CeYeHusl.

YnpaBneHue cedeHusiMuM — co3aaHue, yaaneHve, nepeMMmeHoBaHne, HasHavyeHne
TeKyLMM — NPon3BOAMTCSA B CrieumanbHOM guarnore, Bbi3biIBAEMOM KOMaHOOM
YnpaeneHue ce4eHUsIMU... N3 MEHIO KHOMkM CeyeHus1 modenu.

[opaboTaHa onepauns CKpyrneHus: nosiBUnacb BO3MOXHOCTb OCTAHOBKW CKPYrNeHnsi B
NPOM3BOSIbBHOM MecTe ckpyrnsiemoro pebpa. OctaHOBKa A4OCTYMNHA, €Cnv ANns CKPYrneHus
ykasaHa ofHa uenoyka pebep (a He Heckonbko). MakcumanbHOe KONMYECTBO TOYEK
OCTaHOBKN — 2. BkntovyeHne oCTaHOBKM M HACTPOWKa ero napamMeTpoB NPOM3BOAUTCS Npu
CO3[aHuUN N peaakTUpOBaHUN CKPYrneHns Ha Bkragke OcmaHoeka NaHenn CBOWCTB.
CkpyrneHue ycekaeTcsi NIIOCKOCTbIO, NEPNEHAMKYIISPHON CKpyrnsieMomMy pebpy B TOUke
OCTaHOBKW CKpYyrneHusi. ToYky OCTaHOBKM MOXHO 3aaTb Ha pebpe Npon3BONbHO NN
accoummpoBaTtb C TO4YE€YHbIM 00BbEKTOM. MOXHO Takke ykasaTb NNOCKUA OOBHEKT,
nepecekatoLLnin ckpyrrnsemoe pebpo. B aTom crniydyae Touka OCTaHOBKM onpeaenseTcs Kak
TO4YKa nepeceyeHns pedpa ¢ ykasaHHbIM 0OBEKTOM; KPOME TOro, Npw BKIMHOYEHHOW OnLumm
YcedyeHue no o6 bLekmy ckpyrreHne ycekaeTcsi NITOCKOCTbI0 00beKTa.

HopaboTaHbl onepaunm co3gaHms YCIoBHOMO n3obpakeHust pe3bObl 1 KPYriioro 0TBEPCTUS

HopaboTaHa onepaunsa co3aaHus YCroBHOMO N300paxkeHns pe3bobl.

11.1. Tenepb Npu NOCTPOEHUN MOXKHO yKasaTb CTaHA4APT pe3bObl U BbIOpaTh HYXXHbIE
CTaHOapTHble NapameTpbl — HOMUHaIbHbLIA AuamMeTp u war. [ns Boibopa AOCTYMNHbI
crnepyolime ctaHgapTbl:
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- MeTpunueckas pesbba ¢ kpynHbiM warom FOCT 8724-2002 (ncnonb3yeTtca no
YMOSN4YaHuio),

- MeTpunueckas pesbba ¢ menkum warom FOCT 8724-2002,

- MeTpunueckas pesbba ¢ menkum warom ISO 724 (DIN 13, BS 3643, ANSI/ASME
B1.13M) (MF),

- Mertpuueckas pesbba ¢ kpynHbim warom ISO 724 (DIN 13, BS 3643, ANSI/ASME
B1.13M) (M),

- Mertpunueckas pesbba NOCT 24705-2004 (ISO 724:1993),

- MeTpunyeckasn koHu4eckas pesbba FOCT 25229-82,

- Pe3bba ynopHaa TOCT 10177-82,

- Pesbba ynopHasa DIN 513,

— Pe3bba TpybHasa umnungpuyeckaa FOCT 6357-81,

- Pe3bba TpybHasa koHndyeckas FOCT 6211-81,

- Pesbba TpybHasa uunmHapnyeckas YutsopTta ISO 228 - DIN 259,

- Pesbba TpaneuengansHas ogHo3axogHas FTOCT 24737-81.

- Pesbba TpaneuengansHaa ogHo3zaxoaHas 1SO 2904:1977,

- Pesbba YuteopTta gionmosas menkada BS 84, DIN 477 (BSF),

- Pe3sbba YutBopTa glonmoBas kpynHas BS 84, DIN 477 (BSW),

- TpybHas koHn4yeckasa pe3bba YutsopTa ¢ yrnom npodunsa 55 rpagycos DIN ISO
7/1 (BSPT),

- TpybHasa koHM4eckas grormoBasi pesbba ¢ yrnom npoduns 60 rpagycos,
rOCT 6111-52,

- TpybHasa koHM4eckas grormoBasi pesbba ¢ yrnom npoduns 60 rpagycoe ANSI B
1.20.1 (NPT).

BkntoueHne/oTknNo4eHne JOCTYNHbIX NPY NOCTPOEHMM CTaH4apPTOB NPON3BOAUTCS B

ananore 3agaHusa napameTpoB pe3bObl, Bbi3biBaeMOM komaHaon Cepeuc —

Mapamempebl... — Cucmema — Pedakmop modenel — lNapamempbi pe3bO6bil.

11.2. MNosiBUNack BO3MOXHOCTb M3MEHEHUST aKTUYECKNX pa3MepOB CTEPXKHS Uin

OTBEPCTUA AN COOTBETCTBUS CTaHAAPTY pe3bObl. [1na aToro cnyxut onums

IModzoHka Ha MaHenu ceoncTs. Ecnu oHa BkNtoveHa, To reomeTpusa 6a3oBoro

obbekTa pe3bbbl aBTOMATUYECKN N3MEHSIETCA TaK, YTOObl OTBeYaTb BblOpaHHOMY

HOMWHaNbHOMY AnaMeTpy 1 wary pesbbbl. [locne co3gaHusa pesbbbl onepaums

lNodzoHKa oTobOpaxaeTca B [lepeBe NOCTPOEHUS Kak NOAYMHEHHLIN 00BEKT pe3bobl.

11.3. lNosiBUNacbk BO3MOXHOCTb KOMUPOBAHWS B TEKYLLEE YCITOBHOE n3obparkeHne pe3bbbl
napameTpoB pe3bbbl-o6pa3ua ¢ NomMoLLbo kKomaHabl Pe3b6a no obpa3yy. KHonka
Bbl30Ba KOMaHAbl HaxoauTcsa Ha lMaHenu cneunanbHOro ynpaeneHus.

12. Tlpy NOCTPOEHWUM KPYrNoro OTBEPCTUSA NOABUNCH CeaytoLme BO3MOXKXHOCTH:

- CosgaHune pe3bboBoro otBepcTus. [JOCTyMHbI Te XXe CTaHAapTHbIe pe3bObl, YTO U Npu
NOCTPOEHMU YCITOBHOTO M300bpaxkeHns pe3bbbl. Kpome Toro, MoXHO co3natb
HecTaHOapTHYI pe3b0y — C NPOU3BOSIbHBIM AAaMETPOM M LLATOM.

- KonupoBaHue B Tekylliee OTBepCTME NapameTpoB O0TBEPCTUsi-obpasua C NOMOLLbIO
kKomaHabl Omeepcmue no obpa3yy. KHonka Bbl3oBa KOMaHAbl HaxoanTca Ha MNaHenu
crneunanbHOro ynpasneHus.

- [locTtpoeHwne ocu otBepcTus. [ns aToro Heob6xoaAnmMo BKNOUNTL onumio Ock Ha MNaHenu
CBOWCTB.

13. [HopaboTaH dhyHKLNOHAN MacCMBOB:

13.1. Komanga Maccue no mabsiuye Tenepb NO3BONSET OHOBPEMEHHO KONMMPOBAaTb
06BbEKTbI pasHbIx TMMNOB. Pasznnuuna mexay aksemnnsapamu (B NonoXeHUU, pasmepax
1 T. n.) obecneynBatoTCs NyTEM NPUCBOEHUS HOBbIX 3HAYEHWIA NEPEMEHHbIM
006BEKTOB, BXOAALLUMX B 3K3EeMMNsAp, T. €. NyTeM 3anofiHeHns Tabnuubl U3MeHsIeMbIX
nepeMeHHbIX. Ecnn o6bekT He MeeT JOCTYMHbIX A5 U3MEHEHUSA NEPEMEHHbIX UK
€CNUN NepeMeHHble 00beKTa ocTaBreHbl 6€3 N3MEHEHNS, TO 3TOT OOBLEKT coBMNagaeT
C konupyembiM. Hanpumep, KonnpyoTcsa NAOCKOCTb 3CKM3a, Cam 3CKK3,
GasnpytoLiasca Ha HeM onepauns BbiAaBnvMBaHNsS U TOYKa, O KOTOPOW NPOM3BEAEHO
BblAaBNUBaHue. [yTeM M3MEHEHUS 3HAYEHUIA NEPEMEHHBLIX MOXHO NOMY4nTb
3K3EeMNNIAPbI, pa3nnyaroLLMecs NOMoXeHNEeM NIOCKOCTU U 3CKN3a B HEW, pa3mepamu
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14.

15.

16.

3CKU3a 1 onepauun BblgaBnNuBaHWs, a Takke KOopAMHaTaMy orpaHUYMBatoLLen
BblAaBNMBaHNE TOYKMU.

MaccuB pasHOTUMHbLIX 06 BEKTOB MOXHO paspywnTb. B pesynbtate 06bekThl,
COCTaBnsiBLUME 3K3eMMMISPbl MAacCcKBa, CTAHOBSATCA CAMOCTOSITENbHLIMU OObeKTaMm
mozenu. Mpu 3TOM OHM COXPaHSIIOT 3HAYEHNSI NePEMEHHbIX, 3aJaHHble B MaccuBe.

13.2. PaclumpeHbl BO3MOXHOCTW ynpaBneHns nepemMeHHbIMY 3K3eMMspoB:

- lMosiBUNacb BO3MOXHOCTb N3MEHEHMWS 3HAYEHUI NEePEeMEHHbIX CNeaYLLNX
06beKTOB, Y4aCTBYIOLUMX B MOCTPOEHUU KONMPYEMOro obbeKkTa: KpuBbIX (KpoMe
CNIIanHoOB M NTOMaHbIX), TOYEK M BCEX NOCcKocTen. PaHee MOXHO BbIno ynpaBnaTb
NYWb NepemMeHHbIMU 3CKN30B KONUPYyeMbIX OOBEKTOB U NITOCKOCTEN 3TUX SCKU30B.

- Pasmepbl 3k3eMnnapoB MaccuBa Tenepb MOXHO U3MEHSTb He TONbKO B Tabnuue
N3MeHsAeMbIX NepeMeHHbIX, HO U HENOCPEACTBEHHO B OKHE MOLENN BO BPEMS
co3faHusi/pegakTnposaHns maccusa. [Ans sbibopa ak3emnnspa n ykasaHus
KOHKpeTHOro obbekTa, pasmep KOToporo TpebyeTcs M3MeHUTb, CNY>XUT BKNaaka
Ak3emnnsapsbi NaHenn CBONCTB.

- lNepemeHHble 3K3eMnnApoB Tenepb 0TobpaxarTca U AOCTYMNHbLI AN
penaktupoBaHusa B OKHe NepeMeHHbIX.

- Pa3mepbl 3k3eMnnispoB Tenepb MOXHO NPeACTaBUTb B BUAE 3NEMEHTOB
ohopmMneHus, T. e. co3gaTb NPOMU3BOAHbIE pa3mepbl. bnarogaps aToMy BO3MOXHO
N3MeHeHVe pa3mMepoB 3K3EMMNIIAPOB CO34aHHOro Maccma 6e3 nepexoa B peXum
ero pegakTMpoBaHus.

- B a4erikn Tabnuubl naMeHseMbiX NepeMeHHbIX Tenepb MOXHO BBOAUTb
Bblpa)KeHusl.

13.3. lNMosaBmnack BO3MOXHOCTb KONMMPOBaHUS BCOMOraTeNbHbIX MIOCKOCTEN U OCEWN.
HopaboTaHa komaHaa Touka:

npv NOCTPOEHMUN TOYKM cnocoboM Ha noeepxHocmu NoOsiIBANMUCb BapuaHThbl YKasaHWs
nonoxeHust Todkn Mo koopOuHamam Ha yunuHope v lNMo koopduHamam Ha cghepe,
npv NOCTPOEHMM TOYKM cnocobamu Ha noeepxHocmu v Ha kpueol nosiBunach
BO3MOXHOCTb CO3[,aHWNsI TOYKM NyTEM MPOELIMPOBAHNS CYLLECTBYHIOLLEN TOYKM Ha
NOBEPXHOCTb UM KPUBYIO.

3Ha4oK CUCTEMbI KOOPAMHAT B NTEBOM HUDKHEM YTy OKHa MOAENN 3aMEHEH 311eMEHTOM
ynpasneHus opueHTaumnein mogenu. OH npeacTaenseT coboi Tpy OPTOroHarnbHbIe OCK C
o6LWMM Havanom u ayru, nexatime B nrockocTsiX, onpeaensieMbix ocsamu. Ocu
coHarnpaBreHbl C OCAMU abComMTHONM cucTeMbl koopauHaTt moaenn. OCHOBHbIE IENCTBUSA,
BbINOSHAEMbIE C NMOMOLLbIO 3fIEMEHTa YNpaBneHns opueHTaumnen:

Bbibop opuneHTaummn, npy KOTOPOW HanpasrieHue B3rnaga neprneHankynsapHo
KOOPAMHATHOM MIOCKOCTU. [1n8 3TOro HYXXHO LLENKHYTb MbILUbIO HAa OCU UK Ha
nnockocTn. Ytobbl Npm 3TOM OCb Obina HanpaeneHa OT HabngaTens, Bo BpeMs
Lenyka cnegyeT yaepxuBatb knasuwy <Shift>.

Bbibop opueHTaunmn Usomempusi YZX. Ns 3TOro Hy>KHO LLENKHYTb MbILWbIO B LEHTPE
anemeHTa.

MoBopoT Bokpyr ocu Ha 90°. [1ns 3TOro HY»XKHO LLENKHYTb MbILbI HAa OCU, yOepXuBas
knasuwy <A/t> unun kombuHaumio <Alt>+<Shift>.

[MoBOPOT BOKPYr OCY C LWarom, 3agaHHbIM Npu HacTporke. [Ing 3Toro HyXHO LenkaTb
MbILLBIO Ha Ayre, NOCKOCTb KOTOPOMW NeprneHAMKYNApHa HYXXHOM OCU, YaepXuBasi
knasuwy <Ctrl> nnn kombuHauuo <Ctri>+<Shift> .

IMpon3BObHLINM MOBOPOT BOKPYr OCU. [1N8 9TOr0 HYXXHO nepemMellaTb MbllLbIO Ayry,
NSIOCKOCTb KOTOPOW NepneHanKynsipHa HYy>XHOW OCW.

Monb3oBaTenb MOXET yBENMUMBaATb UM YMEHbLUIATbL pa3Mep aNemMeHTa ynpaBneHust
opueHTaumen mogenu. [ins 3Toro Hy>KHO YCTaHOBUTb KypCOp Ha 3feMeHTe 1 BpawaTb
KOMNeco MbIlK, HaXKaB 1 yaepxmnBasi koMounHauuto knaeuw <Alt>+<Ctrl>+<Shift>.

[obaBneHa BO3MOXHOCTb 3afaHus koga npu BBoge 0603Ha4YeHMs JOKYyMEHTa-MOAENw.
[na nogaepXkm anNeKTpoOHHOro AoKymMeHToobopoTa B dhaisi KogoB U HAMMEHOBaHWUNI
BKMoYeHbl kogbl M (3nekTtpoHHas mogens getanu) n MC (OnekTpoHHast Mmogernb
cbopoyHOM eguHULbI).

Tenepb Npu NOAKMOYEHNM AOKYMEHTA-MOAENN K OOBEKTY cneumdukaumm B pasagene
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17.

18.

19.

20.

21.

22.

HokymeHmauyus kog otobpaxaeTcs B 0603Ha4YEHUM JOKYMEHTA U y4UTbIBAETCA Npu
dopmMMpoBaHUN €ro HaMMEHOBaHWA.

BkntodeHne/oTknoueHne 0TobpaXXeHnst KO4OB B pasgerie NponM3BoauTcst onumen
lMoka3bieamb k0O AOKyMeHmMa B guanore HacTpOrKn pasaena cneumdukaumm.
lMpumeyaHue: ko4 Mogenun He NepedaeTcs B OCHOBHYIO HAAMMCh YepTexa nNpu co3gaHum B
HEeM accouMaTMBHbIX BUOOB 3TOW MOAENMW.

[eTanb-3arotoBka Tenepb ABNAETCA KOMNOHEHTOM Moaenu. K Hei npuMeHnMbI Bee
[IeNCTBUA Haj KOMMOHEHTaMuU: COBUT, NOBOPOT, COMPsXeHWe, peaakTupoBaHue B OKHE U Ha
mMecTe U ap.

YcoBepLUEHCTBOBAHO BpaLleHe MOAENM C MOMOLLbIO MbIWN N KoMaHabl lToeepHymsb.
Tenepb, ecnu LueHTp rabapuTHOro Napannenenuneaa Mogenu okasbiBaeTcs 3a npegenamu
3KpaHa (06bIYHO 3TO NPOUCXOAUT MPU 3HAYMTENBHOM yBENMYeH Mmaclutaba
oTobpaxeHus), B Ka4eCTBe LieHTpa BpaLleHWst ucnonb3yeTcsa bnvxkaniwas K Kypcopy Touka
mogenu. Korga ueHTp rabaputHoOro napannenenunena He BbIXOOUT 3a 3KpaH, TO
BpaLleHve, Kak 1 paHbLUe, MPOUCXOAUT BOKPYr 3TOro LeHTpa. B atom cnyyae ans
BpaLLeHs MOAENY BOKPYr brnvxanien K Kypcopy TOUKE HYXXHO yaepXuBaTb HaXaTon
knasuwy <Ctrl>.

B komaHge lNMosepHymb nosiBunacb BO3MOXHOCTb BpaLleHUss MOAESM BOKPYr NPSIMOWN,
nepneHanKynspHon K rpaHn nNnpou3BofbHON POpPMbl B TOYKE YKa3aHWs, a Takke BOKPYr
NPsSIMON, KacaTenbHOW K KpMBOW NPOn3BONbHOM dOpMbl B TOUKE YKa3aHus. daHToM
NPSIMOK, BOKPYr KOTOPOW NPOUCXOANT BpalleHue, Noka3biBaeTCs Ha dKpaHe B Buae
LUTPUXOBOrO OTpe3Ka.

PaclumpeHbl BO3MOXHOCTU KOMaHabl PaamMecmumab npou3e00Hble pa3Mepbil.

- Pa3smepbl hacok u ckpyrneHuii Tenepb MOryT pasmellaTbcs B fobon NnockocTy,
nepneHauKkynapHom ncxogHomy pebpy, a paamepbl onepauun Yks1oH — B ntobon
NAOCKOCTW, NEPNEHANKYNSAPHON NNHUM NepeceveHns yKNoHAEeMON rpaHn 1 OCHOBaHMUSA
YKIOHa.

- [lpw pasmeLleHnn gnameTpanbHOro pasmepa Ha ninocKoCTU, NeprneHanKynapHoOn ero
cobCTBEHHOW, pa3mep NPUHUMAET BUL IMHENHOrO (3HaK guamMeTpa CoxXpaHseTcs).

MosiBUnack BO3MOXHOCTb peAakTMPOBaHUS NPOEKLMNOHHBLIX KPUBbLIX B 3CKM3€E NyTem
nepeMeLLeHns XapakTepHbIX TOHYEK 3TUX KPUBbIX.

Ha naHenb Tekywjee cocmosiHue [o6aBrneH CrnMcok UCNONHEHUIA MOAENM, N3 KOTOPOro
MOXHO BblOpaTb TeKyLlee UCTONMHEHNE.

OtaenbHbIV avanor MeHemxkepa nepecyeTa ynpasgHeH. YnpaBneHue pexmmom
nepecyeTa Tenepb NpousBoanTcs B pasaene lMepecyem pasmepoe MeHenxepa
[IOKyMeHTa.

paghuyeckue OKyMeHMbI

1.

HopaboTaHbl KOMaHAbl CO3AaHMSA JIMHENHBIX PA3MEPOB:
- [lpocmoli nuHelHbIl pa3mep:

- lMosiBUNacb BO3MOXHOCTb NPOCTAHOBKM NIMHEMHOTO pasMmepa AMaMeTpa OKPYXHOCTMU.
[ns 3TOro nocre BbiI30Ba KOMaHAbI CreayeT yka3aTb OKPY)KHOCTb. AHANOMMYHbIM
06pa3om Ha aNNMUNce MOXHO NPOCTaBUTb Pa3Mepbl OCEN.

- YkasaB ABe OKPY)XHOCTM (MNn ayrn), MOXXHO NOCTPOUTL UK pasMep Mexay ux
LeHTpamMu, Unu pasmep, BbIHOCHbIE JIMHUN KOTOPOroO KacaTeNbHbl K OKPY>KHOCTAM
(3TO 3aBUCUT OT TOrO, B KAKUX TOYKaxX ObINM YKa3aHbl OKPY>KHOCTU). PasmepHas
NHKUS B 000UX Criydasx naparnnenbHa NpsiMon, COeQUHSIIOLLEN LEHTPbI
OKPY>KHOCTEMN.

- [nsa ykasaHua obpasmepmBaemMoro otTpeska 6onbLue He HY)KHO HaXXMMaTb KHOMKY
Bbi6pamb 6a3086bili 06 bekm Ha [MaHenu cneunanbHOro ynpasneHust.

- JluHelHbIl pa3mep om ompe3ka 00 MOYKU:

- [Ina nocTpoeHusa pasmepa MOXHO yKasaTb ABa NapannenbHbiX oTpeska. B
pesynbTaTte co3gaeTcs pa3mep OT NepPBOro oTpeska 40 O4HOW U3 BEPLUMH BTOPOro —
9TO 3aBUCUT OT NONOXEHMSA pa3mepa OTHOCUTENBHO BTOPOro OTpeska.
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- [Ins nocTpoeHnsa pasmepa MOXHO yKasaTb OTPE30K U OKPY>KHOCTb (unu ayry). B
pesynbTaTe co3gaeTcs pa3Mmep, o4Ha BbIHOCHAA NIMHUA KOTOPOro SABMSieTCA
NpOOOINKEHNEM OTPE3Ka, a BTOpas KacaeTcsl OKPY>KHOCTU (ayri).

MosiBUNack BO3MOXHOCTb MPOCTAHOBKN pas3Mepa, CUMMETPUYHOr0 OTHOCUMTENBbHO OCEBOM

NMHWK, 3TO MOXHO cAenaTb C MOMOLLBIO CNeAYLMX KOMaHA:

- [lpocmolii nuHelHbIU pa3mep. [INs co34aHnsa pasMepa HYXXHO yKa3aTb OCEBYIO NINHUIO
1 ToYKy B nobon nocnegosaTensHocTU. PopMmUpyeTca pasmep, 3Ha4YeHNe KOTOpPoro
paBHO yABOEHHOMY PaCCTOSIHMIO OT OCEBOWN A0 TOYKM, @ TOYKaMM NPUBSI3KN ABNSHOTCS
yKa3aHHasi TO4Ka 1 TOYKa, CUMMETpUYHas el OTHOCUMTeNbHO oceBou. MpocTaHoBKa
TaKoro pasmepa B napameTpu4eckoM pexume AaeT CrieayloLmn pesynbTar: Touka
BCerga pacrnonaraeTcs Tak, 4Tobbl pacCTOsiHME OT Hee 40 OCEBOW PaBHANOCH
MOSIOBUHE 3HaYeHWs pa3mepa.

- JluHelHbIlU pa3mep ¢ 06pbIeoM. [INsi CO34aHMA pa3Mepa HYXXHO yKasaTb
napannenbHble Apyr Apyry OTPe3oK 1 OCeByo B N0OON NocnefoBaTeNbHOCTW.
dopmupyeTcsa pasmep, 3HaYEHNe KOTOPOro PaBHO YABOEHHOMY PACCTOSIHUIO MEXAY
OCeBOM 1 OTpe3koM. MNpocTaHoBKa Takoro pasmepa B NapameTpuyeckoM pexvmMe aaeT
cnepylowmn pe3ynbTaT: OTPEe30K BCeraa pacnonaraeTcs Tak, YTobbl paccTosiHue
MeXay HMM 1 OCEeBOW PaBHAMNOCH NMOMOBMHE 3Ha4YeHNs pa3mepa (ecnu Ha OTpe3oK u
OCEBYI0 He ObINo HanoXeHo orpaHuyeHue lNapannensHoCmb, TO OHO HaknaabiBaeTcs).

OcHOBHO€e Ha3Ha4yeHne OnMcaHHbIX pa3mepoB — obpa3mepuBaHme 06bLEKTOB,

CUMMETPUYHBIX OTHOCUTENbHO HEMOABWKHOW OCH, B 3CKM3aX.

HopaboTaHa komaHaa KacamesibHbIU ompe3oK Yepe3 MoYKy Kpueou: Tenepb TOUKY
KacaHus MOXXHO 3a[aThb SIBHO, T. €. MyTEM BBOAA €€ KOOpAWHAT UMK C MOMOLLIbIO NPUBA3KM
(K TOUKe, MOCTPOEHHOW Ha KPMBOW, K TOUKE NepeceyeHns KpMBon ¢ ApyruM o6 beKToM 1
T.N.)

MosiBunuch criegytoLime BO3MOXHOCTU peaakTUpoBaHMs MPOEKLMOHHOIo pa3mepa:

- OTKM4YeHVe aBTOMAaTUYECKOro onpeaeneHunst 3HauyeHns pasmepa; OTKIH4YnB

aBToONpeaerneHne, MoOXHO, HanpuMep, BBECTU GYKBY BMECTO YMCIOBOrO 3Ha4YeHus,

— OTKMK4YeHVe Jonycka pasmepa; npu NocrneayrLLem BKIYEHUM Jonycka pa3Mep CHOBa
nony4aeT KBanuTeT U/Unu OTKIIOHEHUS, YCTAHOBIEHHbIE AN HEr0 B MOAENM.

Mpn NnpocTaHOBKe YrnoBoro pasmepa — Kak 0bbl4HOro, Tak 1 napameTpuy4eckoro —
nosiBUNachb BO3MOXHOCTb YKka3aTb B Ka4eCTBE CTOPOHbI yria BCNOMOraTesnbHy NpsMyto
NN ocb abCOMOTHON CUCTEMbI KOOPAMHAT (B YepTexe — Takke OCb CUCTEMbI KOOpAMHAT
BMaa).

MosiBunacbk BO3MOXHOCTb aBTOMATUYECKOW Hymepaumm Tabnuy, B rpadmnyeckom

AOKYMEHTE NYTEM BKITHOYEHUS UX B rPynnbl HyMepaunn. [1nsi BKNOYEHNs1 CO3gaBaeMon

Tabnuubl B rpynny Hymepauuun crnegyeT BblbpaTb HyXHyto rpynny B cnucke Hymepayus Ha

Manenu ceoncTB. Ecnn Tabnuua yxe cosgaHa, To ee MOXHO BKIIOYUTb B rpynny

Hymepauun ¢ NoMoLLbio KHoMNku JJobasumb ebidesieHHble 06 beKmbl B OKHE

Hymepauyus.

PacLumnpeHbl BO3MOXXHOCTM paboThl CO CBOMCTBaAMUW BCTABOK M MAaKpPO3NEMEHTOB:

- CsouictBa Obo3sHayeHue, HaumeHosaHue, Macca v apyrue (T. e. CBOUCTBA,
BKIOYaeMble B OTYET) CTanu AOCTYMHbI AN u3MeHeHus B okHe Ceolicmea nns
crneayoLwmx o6 beKkToB:

— BCTaBKu (bparMeHTOB,
— BCTaBK/ BUOOB U3 APYIMX YEepTEXEN,
— MaKpO3JIEMEHTLI, B TOM Yncne 6nbnuoTteyHsbie.

- [MapameTpbl GUBGNMOTEYHBIX MAKPOISIEMEHTOB (E€CNN OHU NPEaYCMOTPEHDI
bubnmoTekomn) otobpaxatoTcs B okHe Ceolicmea  MOryT ObITb U3MEHEHBI B 3TOM
OKHe.

— CTano BO3MOXHbIM KONMMPOBaHME NapaMeTpoB M3 O4HOrO Makpo3afieMeHTa B ApYyromn
(mpwn ycnosuu, 4To 06a cosgaHbl OAHOM U TOW e BUBIMOTEKON) C NOMOLLbIO KOMaHA4bI
Konupoeamb ceolicmea.

— Crtan BO3MOXeH NoUCcK BUBNMOTEYHBIX MAKPO3NIEMEHTOB MO UX CBOMCTBAM.
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8. YacTb KHOMOK KOHTEKCTHOW NaHenu 6nbnmoTe4YHoro MakpoanemMeHTa MoXeT ObITb
3aMeHeHa KHoMKamMu Bbl30Ba KOMaHg, 6ubnmoTekn (ecnm aTo NpeaycMOoTPEHO
ombnnoTtekon).

Tekcmoenblil npoyeccop

1. TeKcTOBbIV JOKYMEHT Tenepb MOXET CoaepXaTb JIMCThl pasHbiX OPMaToB U pasHoOM
opueHTauuun. 3To obecneynBaeTcs co3gaHMeM B JOKYMEHTe pasfgenoB — rpynn nncTos ¢
OANHaKoBbIMK (hopMaToOM M OpUeHTaLMeEN. YnpaBreHne pasgenaMmm — cosgaHume,
yaaneHue, nepeuMeHoBaHue pas3genos, 3agaHme oopmara, opueHTaumm n opopmeHms
nuctos — npoussoauTtca B MeHemxkepe nokyMmeHTa. BO3MOXHO HasHaveHme pasHbIX
0opMMEHNiA NEPBOMY MUCTY, YETHBIM U HEYETHLIM NUCTaM pasgena.

[nsa co3gaHnst B JOKYMEHTE HOBOro pasgena MOXHO Takke MCMNOoSb30BaTb KOMaHAy
Bcmaeka — Pa3pbie pa3dena.

Hymepaums nMcToB JOKYMEHTa MOXET HauMHaTbCA 3aHOBO B KaXkAOM pasaene unm bbiTb
CKBO3HOW. BO3MOXHO TakKe UCKITloYeHME pas3aenos U3 Hymepauuu.

Mcnonb3oBaHne AONOMHUTENBHBLIX JIMCTOB B TEKCTOBOM [JOKYMEHTE ynpasgHEHo.

2. B meHio Bcmaeka nobaeneHa komaHaa Paspbie cmpaHuubi. PaHee HavaTb ab3al ¢
HOBOW CTPaHMLbl MOXXHO ObIfO TOMNBKO C MOMOLLBIO KraBuaTypHONU kKoMbuHaLmm
<CtrI>+<Enter>.

3. lMosBnnacb BO3MOXHOCTb MCMOSb30BaHNSI B KAYECTBE MCTOYHMKA CCbISKN OTYET (B TOM
yucne No MaccmBy C TabNMLIEN N3MEHSIEMbIX MEPEMEHHbIX) U TabnuLy MCNONHEeHUA. YTobbI
co3aHune CCbifikn Oblfo BO3MOXHO, OTYET (Tabnmua) gormkeH 6biTb accoLMaTUBHbBIM.
CooepxMMbIM CCbISIKM MOXET ObITb: Ha3BaHWe Tabnumubl, 3aronoBok ctonbua,
0603HaYeHmne 30HbI, HOMEpP NUCTa UMK TEKCT S4YENKKM (B Criydae CCbifkn Ha Tabnuuy
WCMNOMNHEHWI).

Paboma co cneyudukayueli

1. TMosiBunacb BO3MOXHOCTb 3aMeHbl OAHNM ONUCaHMEM cneunduKaLmnm HECKOIbKNX
aHanornyHbIX Apyr opyry onnucaHum B 0OQHOM U TOM Xe JOKyMeHTe. Hanpumep, Takas
CUTyaLmsa MOXET BO3HUKHYTb, €Criv B COOPKY BCTaBMNeHbl AeTanu, CO30aHHbIE B BEPCUAX
KOMIMAC-3D, cogepxaBLmnx pasHble BapMaHTbl OAHOrO M TOro Xe CTuns cneumdurkaumn.
[ns o6beguHeHns onucaHui CnyxuT kHonka O6bLeUHUMBb eapuaHmbI, KOTOpas
NnosBNSAETCS B Ananore yrnpasneHns ONUCaHNSMn cneumdukaumi npn Hanmium B
AOKYMEHTE HECKOSbKNX BapMaHTOB OA4HOMO M TOro e onucaHus. lNocne ee HaxaTns Bce
0b6bekTbl cneundukaLmm, UCNOMb3yroLmMe 3TN BapuaHThbl, (Kak B JOKYMEHTE-KOHTENHEpE,
TaK U B JOKYMEHTaxX-UCTOYHMKAX) NPUBOOATCS K CTUIIO, XPaHALLEMYCSH B TEKYLLEN
onbnmnoTteke cTunen.

2. B pwanor HacTpowiku pasaena cneumdukauum aobasneHa onuns lNMokassieamb KOO
doKyMeHma, AOCTynHas Npu HaCTPOMKe Kak CTUMS cneumdukaumm, Tak u TeKkyLero
AOKyMeHTa-cneumdukauumn. Onumsi BKNIOYaeT/oTKAOYaeT 0ToOpaXxeHne n BO3MOXHOCTb
pefakTMpoBaHus KO4OB OKYMEHTOB B HAacTpaMBaeMoOM pasfene cneuundukaumn. B ctunsx
cneundurKkaunmn, BXOAALWNX B KOMMNIIEKT MOCTaBKK, ONUMS BKOYEHA TONbKO ANS pasgena
LlokymeHmauusi.

3. [pv pepaktupoBaHum Havana 6noka (CTpokn ¢ 0603HaYEHNEM NCNOMNHEHWS) B rPyNMnoOBOW
cneundurkalmm no BapuaHTy A Tenepb MOXHO MOMEHSITb HE TONTIbKO HOMEP UCMOSTHEHWS,
HO 1 3HaK, oTAendLwmn ero ot 6asoBoro 0603HayeHnd. Hanpmumep, MOXXHO 3aMEHNTb
Aedunc TOYKON.

4. B rpynnoBbix cneundukauusax no BapnaHTy A nosiBunacb BO3MOXHOCTb 06paboTku
ncnonHeHun 6e3 nepeMeHHbIX AaHHbIX:
= NPV HanNM4Mmn B cneuuduKkaumm Taknx UCNONMHEHUIA A4S HUX CO3[atoTcsa BMOKM C OAHOWM
cTtpokon Omcymecmeytom,
- €eCnu NepeMeHHble JaHHble HE NPUMEHSIIOTCH HU B O4HOM U3 UCNOMHEHUA, TO 6rnokn He
CO34aloTcs, a B KOHel, cneundmkaummn gobasnseTcs cTpoka Pasnuyusi ucronHeHul no
cb0poYHOMY Yepmexy.

81



BkrnitoueHne/oTkntoueHmne o06paboTkn ncnonHeHmin 6e3 nepemMeHHbIX AaHHbIX NPOU3BOANTCS
onumuen MNMoka3bieameb UCMONIHEHUS, HEe uMelouwjue rnepeMeHHbIX 0aHHbIX B auanore
HacCTpoOWKn crneundukalmm.

Paboma ¢ ucnonHeHusimu

1.

MosiBunack BO3MOXHOCTb NepefaBaTbh MeXAy UCMONMHEHNAMU U3MEHEHUS CReayoLLmX

CBOWCTB:

- Mamepuan, lNnom+Hocms, Macca (B criy4ae py4yHOro BBoAa 3Ha4€HMS Macchl),
Paspabomarn, lNposepusn, Ymeepdun, T. KOHMp., H. KOHMP. N CBOWCTB, CO34aHHbIX N3
NnepeMeHHbIX, — N3MEHEHNSA CBOMCTB UCMONTHEHMSI MepeaatoTcsl BO BCE €ro 3aBUCUMbIE
WCMNOMHEHNs,

- Aemop n OpeaHusauusi — N3MEHEHMNS1 CBOMCTB UCMONTHEHNA NepeaarTcs BO BCe
MCNOMNHEeHNsa Moaenu.

Mpu cozgaHnm Tabnuubl UCNOMHEHWUIA MOENW TeMnepb N0 YMOMNYaHWIO NpeanaratTes Te
cTonbubl, oTobpakeHMe KoTopbIX ObINO BKNOYEHO B MeHemxkepe fokyMeHTa npu paboTe ¢
MCMNONHEHMAMM 3TON Mogenu (kpome ctonbua HanmeHoBaHue). PaHee ymonyaTenbHbIv
Habop cTonbuoB Tabnuubl NCNonHeHW 6bin UKCMpoBaH 1 BKNoYan Tpu ctonbua:
O6o3HaveHune, MaTepuan, Macca.

Umnopm u akcnopm

1.

2.

MosiBunacb BO3MOXHOCTU 3anncu U YTEHNS pasMepoB Mpu aKcnopTe moaenu B oopmat
STEP v umnopTe 13 3T0ro popmara.
MosiBunack BO3MOXHOCTb nmnopTta dannoe DXF n DWG, cosgaHHbix B cucteme AutoCAD

Bepcumn 2013, 1 akcnopTa B 3Ty Bepcuto. [nga akcnopTa Bepcusa 2013 ncnonb3yeTcs No
YMOIYaHuIo.

Tenepb npu uMmnopTe rpaguryecknx gokymeHToB popmaTtoB DXF 1 DWG B AOKYMEHT
KOMMAC nepepatotca npsimble.

MosiBunack Bo3amMoxxHocTb 3anmcn KOMIMAC-gokymeHToB B popmaT PDF (c nomoLubto
KomaHabl Palnn — CoxpaHumb Kak...).

lNpuknadHbie 6ubnuomeku

1.

2.

MepepaboTtaHa lMNMpuknagHas 6ubnuoteka KOMIMAC.
- bwubnmoteka nepenmeHoBaHa B CepeuUCHbIe UHCMPYMeHMbI.
— [obGaBneHbl KOMaHAbI:

- Co30amb KOHMYypP Mo 08yM KOHMypam — CIYXWUT ANsi NOCTPOEHMSA 3aMKHYTOro
KOHTypa nyteM 06 beANHEHNS, BIYNTAHUS UM NEPECEYEHNsT ABYX YKa3aHHbIX
KOHTYPOB,

- Co3damb KOHMYpP No epaHuye obsracmu — CNYyXUT AN NOCTPOEHUA 3aMKHYTOrO
KOHTYypa Nno nepecekarLMMCcs KpUBbIM, BXKanLWnM K yKka3aHHOW TOYKeE.

- Annpokcumauyusi KOHmMypa — CNy>XuT A51s annpoKCUMaunm yKasaHHOro KOHTypa
NURBS-kpvBOWM nnun niomaHou (B nocrnegHem criydae MOXHO 3agaTb TOYHOCTb
annpoKcMMaLMmn); KpoMe TOro, MOXXHO BKIOUNTL/BBIKITIOYNTL YAaneHne NCXO4HOro
obbekTa (annpoKCUMMPYEMOTro KOHTYpa) 1 BbiOpaTh, rae AOIMKEH pa3MeLlaTbes
annpoKCUMMPYHOLLNIA OOBEKT: Ha TEKYLLLEM CIOEe U Ha CNoe UCXOOHOro o6bekTa.

- KomaHabl Fnadkue omeepcmusi n Peab6oeblie omeepcmusi 3aMeHeHbl KOMaHaaMm

noctpoeHust oteepcTuin: lfpocmoe, C 3eHkoekoll, C yekoekoll, C 3eHKoeKkou u

uekoekoll, KoHu4yeckoe.

- WcknioveHbl: koMaHga dkeuducmaHma Kpueol, rpynnbl KomaHg Feomempu4veckue
¢huaypbl N Ycr108HbIe 3HaKU.

HopaboTaHa bubnmnoteka Mamepuansl u CopmameHmbil.
- basa gaHHbIX MaTepuarnoB 1 COPTaMEHTOB
- OO6uiee konnyecTBO MaTepuanoB coctasnseT 6onee 9500 HaMmeHoBaHW. B Tom
yncne:
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— 1300 oTeueCTBEHHbIX MapOK cTanemn n cnnaBos.;
— 2393 3apybexHble Mapku cTanen n cnnaeos;
— 145 mapok 4vyryHa;
— 951 mapka UBETHbIX METasoB 1 CNaBoB.;
— 433 mapkn macen n cmasok;
— 224 mapKu NakoB 1 Kpacok;
— 521 mapka nnacTmacc;
— 474 mapku knees;
— 1267 HaMMeHOBaHWIN CBapOYHbIX MaTeEpPManos;
— 611 HaMmeHoOBaHMI NPOBOAOB U Kabenen;
— 275 HaMMeHOBaHUI CTPOUTENbHbIX MaTepManos.;
— 131 Bug ranbBaHN4YECKUX NOKPLITUN;
— 121 HaMMeHoBaHME KOMMNO3ULIMOHHbIX MaTepmanos.

- basa copepxut 6onee 47000 3K3eMnNsapoB COPTAMEHTOB.

- Bsaumopenctsue ¢ cuctemon KOMIMAC-3D:

- PeanusoBaHa pabota co cneaytowmmn ceorictBamm KOMIMAC-gokymeHTa:
3ameHumenb mamepuana v lNokpbimue.

- PeannsoBaHa BO3MOXHOCTb Aob6aBneHnsa matepuanoB npu NOMOLLU OCHOBHbIX
KomMaHa onbnuoTekn B 6GNOKM OONONHUTENBHbBIX pa3aenoB cneundukaumm.

3. [Nopa6oTtaHa 6ubnuoteka CmaHOapmHbie u3oesnusl.
- [Mpwn coBmecTHol paboTte CnpaBo4vHuka n KOMIMAC-3D:

- lNosiBMNacb BO3MOXHOCTb KOHTEKCTHOIO PeAaKTUPOBAHUS KOHCTPYKTUBHbIX
3NEMEHTOB n3genus (C NOMoLLbIo KoMaHabl Pedakmupoeamb Ha mecme).

- CT1ano Bo3MOXHbIM MPUMeEHATb cTaHAapTHble ugenua B Komnac-getansx (*.m3d).

- MameHeHa TepMMHONOrns: « AKCMopTHbIE aTpUbyYThI» NEPEeMMEHOBaHbI B
«lMNepenaBaemble cBoncTBa». BHECEHBI COOTBETCTBYIOLLIME MONPaBku B MHTEPenc n
NoNb30BaTESbCKY AOKYMEHTALMIO.

- B mMoaensax ctaHAapTHbIX N30eNUn OTKPbITa NokanbHas cuctema KoopauHar,
KOTOPYIO MOXXHO MCNONb30BaTh 47151 HAarNOXEeHUs CONPSXXeHUN. OTO NO3BONSET
npaBuibHO COPUEHTUPOBATL KOMMOHEHTLI B ModeNnn. Ecnu paHee BCTaBNEHHbIN B
MoAeNb KOMMOHEHT 3aMeHSAEeTCs APYrMM KOMMOHEHTOM cpeacTBaMu 6ubnunortekn, To
HaNOXEHHbIE HA KOMMOHEHT COMNPSXXEHNA COXPaHSATCS.

— 3HauKM Ha KHOMKax MHCTPYMEHTarnbHOW NaHenu Tenepb KOPPEKTHO OToOpaxatoTcH B
pasmepax 24x24, 32x32 n 48x48 nukcenos.

- B karanor Kpenex nobaeneHbl:

- BuHTbl DIN 561, DIN 564, DIN 653, DIN 7995, DIN 7996, DIN 7997, DIN 8243, DIN
8245, 1ISO 10509, ISO 7053, ISO 7048, DIN EN I1SO 7048, ISO 14580, DIN EN ISO
14580, ISO 14584, DIN EN I1SO 14584, DIN EN ISO 14585, DIN EN ISO 14586, 1ISO
14587, DIN EN I1SO 14587, DIN 318, TOCT P 50403-92, FOCT P 50404-92, TOCT P
50405-92, TOCT P 50406-92;

- BbonTtbl DIN 609, DIN 7968, DIN 7990, DIN EN 1662, DIN EN 14219, TOCT P 50274-
92, TOCT P 50790-95, TOCT P 50791-95, TOCT P 50792-95, TOCT P 50793-95,
FOCT P 50794-95, TOCT P 50795-95, TOCT P 50796-95, TOCT P 52854-2007,
FOCT P 52855-2007;

- Tankm DIN 2510-5, DIN 2510-6, DIN 80705, DIN EN 14218, TOCT P 50272-92,
FOCT P 50273-92, TOCT P 50592-93, ISO 21670, DIN EN ISO 21670;

- 3aknenku DIN 7331, DIN 7338, DIN 7339, ISO 15975, DIN EN ISO 15975, ISO
15976, DIN EN ISO 15976, ISO 15977, DIN EN ISO 15977, ISO 15978, DIN EN ISO
15978, ISO 15979, DIN EN ISO 15979, ISO 15980, DIN EN ISO 15980, ISO 15981,
DIN EN ISO 15981, ISO 15982, ISO 15983, DIN EN ISO 15983, DIN EN ISO 15982,
ISO 15984, DIN EN ISO 15984, ISO 16582, DIN EN ISO 16582, 1ISO 16583, DIN EN
ISO 16583, ISO 16584, DIN EN ISO 16584, ISO 16585, DIN EN I1SO 16585, TOCT P
NCO 15973-2005, TOCT P NCO 15974-2005;

- lMpoknagkn DIN 2510-7;

- Tanpenbl DIN 1478, DIN 1480;

- Wan6el FTOCT P 52646-2006;

- Wnunekn DIN 976-1, DIN 976-2, DIN 949-1, DIN 949-2, TOCT 11447-80;
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Wtndptel TOCT P NCO 8741-93, TOCT P NCO 8742-93, TOCT P NCO 8743-93,

FOCT P NCO 8745-93, TOCT P NCO 8746-93, TOCT P UCO 8747-93.

B katanor Jemanu, y351bl u KOHCMPYKMU8HbIe 35IeMeHMbI LOOABMEHbI:

- MoawwunHukmn MOCT 20531-75, TOCT 24850-81, TOCT 3635-78;

- Btynkn TOCT 24208-80, TOCT 13014-80, FTOCT MUCO 2795-2001, TOCT NCO 3547-
1-2006, TOCT NCO 4379-2006;

— MpyxwuHbl Tapenbyatblie FTOCT 3057-90;

— [Manku, wandbl, ckobbl FTOCT 8530-90;

— MacneHku TOCT 20905-75;

- Ponnk TOCT 25255-82;

— LWnoHkn TOCT P 50536-93;

- Tpy6bl ctanbHble FTOCT 8732-78, TOCT 10704-91, TOCT 3262-75.

N3MeHeHuUe KoMrsieKma nocmasku

3 komnnekTa noctaeku ncknoyeHa bnbnnoteka nocTpoeHns rpadmnkoB PyHKLNIA
(FTDraw.rtw).

Omnuyus eepcuu 14 om eepcuu 13 SP2

O6uwee

1. TlosiBunacb BO3MOXHOCTb 3aKpEmnneHUs NosIoXKeHMs1 OKOH U UHCTPYMEHTarbHbIX NaHenen.
[na atoro cnyxut komaHaa Bud — lNaHenu uHcmpymeHmoe — 3akpenumsb
nosioxeHue. Ee nogMeH0 cooepXXmMT KOMaHabl 3aKpenneHns NooXeHUs
nnaeaoLLMx/3adNKCUPOBaHHbIX NaHenen/okoH. MNMocne 3akpenneHms NonoXeHus
CTaHOBUTCSI HEBO3MOXXHbIM M3MEHEHNE Pa3MepPOoB U NepeMeLLLEHNE OKOH, M3MEHEHNE
cocTaBa U nepeMeLleHne naHenemn.

HopaboTaHbl 3aKknagky JOKYMEHTOB:

OBOWHOM LLIENYOK Ha 3aKnagke 3akpbiBaeT AOKYMEHT,

OBOVIHOWM LLIENYOK HA CBOOOAHOM MeCTe CTPOKU 3aKnagok OTKpbIBaeT AManor co3gaHus
OOKYMEHTa,

B KOHTEKCTHOE MEHI0 3aknaakn obGaBneHbl HOBble KOMaHabl, B TOM Yucne: Omkpbimb
nanky c ¢ghaiinom v Konupoeams nosiHoe ums ¢haliina.

NosBMIICS AManor 4ns HaCTPOWKKN 3aKnagok, OH Bbi3biBaeTcs KomaHaon Cepeuc —
MNMapamempsbl — Cucmema — JKkpaH — 3aksiaOku OOKYMeHmoe8); Npn HaCTpomKe
MOXHO BbIOpaTb yMonyaTenbHoe pa3MeLLeHne 3aknagok, caenaTb 3aknagkm
pa3HOLBETHLIMM, BbIOpaTb, KAaKoe MMsi OKYMEeHTa — MOJTHOE UK KpaTkoe —
oTobpaxaTb Ha 3aknagke, 3agaTb LUMPUHY 3aKnagok.

[lo6aBneHbl CUCTEMHbIE KOMOMHALIMK KNaBULL:

<Ctrl> + <W> — 3aKpblTue JOKYMEHTa,

<Shift> +<Enter> — BbI30B Anarnora pegakTmpoBaH1s pasMepHOn Haanucu,
BblAENEHHOro pasmepa (B rpadmyecknx JOKyMEHTaxX N Mogensix, B rpadomyeckux
OOKyMEHTax Takke MOXET UCMOMb30BaTbCa KOMBUHaumsa <Shift> +<lMpobesr>),

<Enter> wnu <[Ipoben> — 3anyck npouecca pefakTMpoBaHus BblAeNeHHOro B
rpacdhnyeckom gOoKyMeHTe obbekTa (Kypcop HE OOMMKEH pacnonaratbCcsi Hag 0O bekTom),
<Ctrl> + <Shift> + <P> — Bbl30B KOMaHAbl 3anmoOMHUMb COCMOSHUe,

<CtrlI> + <Shift> + <Enter> — Bbl30B KOMaHAbl Aemoco30aHue,

<Ctrl> + <Shift> + <Z> — BbI30B KOMaHObl YKazamp 3aHOE0,

<Esc> — oTMeHa BblaeneHns oObekToB.

B coobuwieHunsa 06 otcytcTBMM dpanna («He npounTtaH dan KOMNOHEHTA...» U T.M.)

pobaeneHa onuusa MpumeHumsb 05151 8cex, NO3BONAOLLAA NPUMEHUTL BbIOpaHHOE
AEencTBME KO BCEM HEHaMAEHHbIM hannam.
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10.

11.

12.

NossBMNacb BO3MOXHOCTb 00beanHeHust okHa Ceoticmea v [laHenn cBOMCTB B OAHO OKHO.
[nsa atoro cnyxat komaHabl O6beAMHUTL ¢ MaHenblo CBONCTB B KOHTEKCTHOM MEHIO
3aronoBka okHa CBomncTtBa 1 PasmeweHne — O6beanMHUTL ¢ oKkHOM CBoncTBa B
KOHTEKCTHOM MeHto [aHenu cBoicTB. Npu co3gaHnm n pegaktnpoBaHnm 06 bEKTOB B
o6beanHeHHOM OkHe oTobpaxkaeTcs [laHenb CBOMCTB, B OCTaNbHbIX Cly4asX — OKHO
Ceolicmea.

YcoBepLUeHCTBOBaAH (PyHKLMOHAN pa3MeLLeHNs OKOH:

— BO BpeMsi NEPEMELLEHMSI OKHA Ha KpaHe NOSABMSATCS cneunarnbHble 3M1EMEHTbI
ynpaBneHnst 4ns Beldopa HOBOro NOSIOXKEHMST OKHA; NMPW YCTaHOBKE yKasaTens Mbiln Ha
nobon na Hux B okHe KOMIMAC-3D uBeToM BhigenseTca obnactb, KOTOpYH 3anMeT
nepemMeLlaemMoe OKHO,

- MosiBUNacb BO3MOXHOCTb COBMELLEHUS OKOH; AOCTYMHbI Crieaylowme BapuaHTbl
COBMELLEHUS:

— HanoxeHue ¢ obpasoBaHMeM BKNaaok,
- pasgeneHue nioLwagn okHa no BepTUKanu uim ropmsoHTanm.

M3meHeH Habop 1 cocTaB MHCTPYMEHTasbHbIX NaHeNeu:
- nosiBunacb naHenb Pexumbl, cogepxallas cnegyoLlime KHOMKN:

- B Moaensx — Pexxum npoeepku enadkocmu, lMepcnekmuea, PazaHecmu
koMmrnoHeHmbI, Pazeepmka, Pa3amepbi ebibpaHHO20 anemeHma, lMepecyumamsb
pa3mepbl ¢ y4emom AorycKoe,

- B rpadpmyecknx gokymeHTax — Pedakmupoeamb MakpoasieMeHm,

— B TEKCTOBbIX JOKYMeEHTax u cneundukaumnax — HopmanbHbIl pexxum u Paamemeka
cmpaHuy,.

= NOKa3 HEeKOTOPbIX KHOMOK Ha NaHensix No yMOMYaHUo OTKIKOYEH (HanpuMep, Ha naHenu

Bud oTkntoyeHa KHomnka komaHabl CO8UHYmMb N HEKOTOpPbIE ApYrue); npu

HEeoB6X0aNMOCTN UX MOXKHO BKIMHOYUTL C MOMOLLIbIO NOAMEHIO KOMaHAbI

Hobasumb/ydanumeb KHOMNKuU.

MosiBunack BO3MOXHOCTb coXpaHeHus dhanrnos B popmaTte aapa (*.¢3d).

MosiBUNachb BO3MOXHOCTb BCTABKN M306paxXeHn U3 Opyrux NpunoXeHun B rpadpmuyeckme un
TekctoBble KOMIMAC-gokymeHTbl Yepes Bydep obmeHa. B TeKCTOBbIN JOKYMEHT 1 B
Tabnuuy yepes Gydep MOXKHO BCTaBNATb Takke rpadmyeckne oobektel KOMIAC. (PaHee
AN BbINOMHEHUA BCTaBkM TpeboBanock Bbi3BaTb crneunanbHyo KoMaHay v ykasatb dann,
copgepxawun pncyHok unu KOMIMAC-dparmeHT.)

BcTtaekn pucyHkoB u3 rpadgpmudecknx KOMIMAC-0oKkyMeHTOB Tenepb MOXHO Yepes bydep
obmeHa nepeHoCUTb B AOKYMEHTbI APYrUX NPUNOXKEHUN.

MosiBunacbk BO3MOXHOCTb HAaCTPOWMKM LiBETA U CTEMEHM MPO3PaYHOCTM hOHA Hagnucen y
Kypcopa. [Ina aToro cosgaH HacTpoeYHbI Ananor, BbldblBaeMbIn KomaHaon Cepeuc —
Mapamempbl — Cucmema — kpaH — PoH Hadnucell.

BBeneHa HacTpovika, MHBEpTUpYtoLLas HanpaBneHne, B KOTOpoM TpebyeTcsa Bpawatb
KONeco MbilWwn Ans nsmMeHeHus macwrtaba otobpaxeHus. [1ns aToro cosgaH HaCTPOEYHbIN
Avanor, Bbi3biBaeMblit komaHgov Cepeuc — lMapamempobl — Cucmema — Obujue —
Mbiwb c eQUHCTBEHHOW onuuen M3MeHUmMb HarnpaeJsieHue epauleHusi Kosieca MbIWuU.

B dpanne nonbsoBatenbckux MmeHto (Graphic.pmn) [ONONHEHbLI MEHHO:
- TekcT nepen pasmepHon Hagnuckto (Ne 20),

— TekcT nocne pa3mepHon Haanuecy (Ne 22),

- TekcT nog pa3mepHon Hagnuceto (Ne 23).

TpexmepHoe modenupoesaHue

1.

Yncnosble napameTpbl onepauuii, BblpaXKeHHbIe B JIMHEWMHbIX U YITOBbIX BENNYNHAX,
Tenepb 0TOBpaXarTCst Ha 3KpaHe NpY Co34aHUM U pedakTMpOBaHUK ornepauuin B Buae
NMHENHBIX U YTINOBbIX pa3MepoB. [INa n3aMeHeHns 3Ha4eHUss napameTpa MOXHO U3MEHUTb
3HaYeHWe COOTBETCTBYIOLLENO pasmepa onepaumm.

Pa3smepbl onepaumii, a Takke pasMepbl 9CKM30B (ECNN OHU CO3AaHbl B 3CKMU3aX) MOTyT
ObITb OCTYMNHbI U BHE onepauun. [Ina 3Toro CnyxuT cneuuanbHbli PeXnmM, B KOTOPOM Npu
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BblAeNneHnn obbekTa (onepaumm Unn acknsa) Ha aKpaHe NosIBMSOTCA ero pa3Mepsb.
Monb3oBaTenb MOXET U3MEHUTL 3HAaYeHMe Nboro n3 HUX. BknoyeHne pexuma
Npou3BOANTCS KOMaHaon Bud — Pa3mepbl 8 bI6paHHO20 351eMeHma.

Kpome Toro, pasmepbl ornepaumii 1 3CKU30B MOXHO NPeACcTaBuUTb B BUAE SNIEMEHTOB
odpopmneHus. INocne aToro pasmepsbl onepaumii U 3CKM30B, Kak U OObIYHbIE ANTIEMEHTbI
ochopmMneHnsi, MoryT ObITb NepeaaHbl B accounaTMBHbIE BUAbI Mogenu. 3HavyeHus
pa3MepoB, NPeACTaBIEHHbIX B BUAE 3N1IEMEHTOB OPOPMITEHUS, MOTYT OblTb M3MEHEHbI
rnonb3oBaTesieM.

MosBMNack BO3MOXHOCTb paboThl C gonyckamu B Mogenu. Jonycku MoryT 6biTb
Ha3Ha4YeHbl Ha pa3Mepbl B 3CKM13e W Ha pasMepbl orepaumii (T. . YUCNoBbIE NapaMeTpbl
onepauun, Takue, Kak rnyouHa BblAaBnMBaHUs U T. M.).

2.1. HasHa4deHve nHamBmayanbHOro Aonycka Ha pasmep 3ckm3a Npon3BOaUTCS, Kak 1 B
rpacpmnyeckom JOKyMeHTE — B guariore BBoAa pasMepHOn Haanmcu.

HasHauyeHne nHaMBMAYyanbHOro Aonycka Ha pa3Mep ornepawmm npovM3BoanuTcs B
avanore, Bbl3biIBaeMOM KHOMNko HazHayumsb donyck psgoM ¢ nonem
COOTBETCTBYOLLErO NapameTpa Ha lMaHenu ceolicme.

MOXXHO BKMOUYNTL OTOBpakeHne MHABMAYanbHbIX 4ONYCKOB (B BUAE NpeAenbHbIX
3HAYEHUN NN OTKITOHEHWIA) B pa3MepPHbIX HAAMUCSX pa3MepoB 3CKU30B U onepaLmin.
Kpome Toro, npocMoTp AonyckoB Bo3MOXeH B OKHe nepeMeHHbIX. [lonycku
oTobpaxaroTca B cneuunansHom konoHke Jonyck atoro OkHa. [Ansa BKAOYEHMS 3TOM
KOMOHKW criefyeT Bbi3aBaTb KOMaHAy Jonyck N3 KOHTEKCTHONO MEHIO 3arofioBKOB
cTon6uoB. [1BONHLIM LLENMYKOM Ha si4elike A0onycka MOXHO Bbi3BaTb ANANor 3agaHus
aornycka.

2.2. B mogenu moryT ucnonbs3doartbcsi obwme gonycku B cootsetcteum ¢ FOCT 30893.1-
2002.

BkntoueHne ncnonb3oBaHUs obLLMX 40MYCKOB B MOAENW N yCTaHOBKA Kracca
TOYHOCTM M3Oenusa Npov3BoanTCS B pasgene O6uwue donycku ananora HacTponkm
napameTpoB (Ha Bknagke Hoebie Q0KyMeHmMbl — [si HOBbIX AeTanen n cbopok, Ha
Bknagke Tekywasi 0emasnb/c60pka — AN TEKyLENn Mogenm).

Ecnu ncnonb3soBaHune obLuero gonycka BKNIOYEHO, TO pa3mepaM 3CKU30B U
onepauuin, KOTOpbIM He 3afaH MHAUBMAYalbHbIA AONYCK, aBTOMaTU4eCKu
Ha3Ha4alTcs oTKNoHeHus cornacHo Tadbnuuam FOCT 30893.1-2002 ans
YyCTaHOBMEHHOro Knacca TOYHOCTM U Tuna pa3mepa (yrinoBon, NMUHENHbIN).

OTKNOHEHUs1, Ha3HaA4YEeHHbIe NO OOLWNM aonyckam, 0To6pa>|<a+0T09| Tonbko B OKHe
nepemMeHHbIX 1 UCNOJNb3YKOTCA TOJNIbKO A4 nepecyeTa Moaersn.

Knacc To4HoCTHM XpaHUTCA B MOAeNin Kak CBOWCTBO, 6naro,qap9| 4yemMy B TEXHUYECKUE
Tpe6OBaHI/IFI MoAeN T MOXHO BCTaBUTb CCbIJTKY Ha €€ Krnacc TOYHOCTU.

2.3. Tlpn HeOB6XOAMMOCTM MOXKHO OTKMNIOUNTL Y pa3Mmepa NpusHaKk Hannums gonycka —
Torga pasmep He ByaeTt MMeTb Hy 0bLwero, HU MHAMBMAYANbHOro gonycka. [Ansa aToro
cnefyeT BbIKNIOYUTE B AManore HasHadyeHusa gonycka onuuto Jonyck.

Bo3moxeH nepecyeT pa3aMepoB MoAeny B Npeaenax nons gonycka: no BepxHemy
npegeny, No HWKHeMy npeaeny, B cepeaunHy nons gonycka u ¢ koaddguumeHToMm. MNepsble
TPV U3 NepeYnCrieHHbIX NepecyeToB — CUCTEMHbIE, OHM BCeraa AOCTYMNHbI B MOAENM.
MepecyeT ¢ kK03ahPULUMEHTOM BO3MOXKEH B NepecyeTe, co3gaBaeMoM nonb3oBartenem. B
NoNb30BaTeNbCKOM NepecyeTe AN Kaxaoro pasmepa MOXHO yKasaTb, Kak UMEHHO ero
crnenyeT NepecynTbLIBaTh.

lMepecyeT Mogenun NpoM3BOANTCS aBTOMATUYECKN B CrieumanbHOM pexume paboTbl, Tak

Ha3blBaeMOM pexunme nepecyeta. [Ins ero BKIHOYEHUA/OTKITOYEHNS CRYXXUT KOMaHaa

Cepeuc — lMepecyem pa3zmepoe — [lepecyumamb pa3mepbi ¢ y4yemom dornycka. B

pexume nepecyeTa pedakTupoBaHue MoAenu HegoCTynHO. BO3MOXHbI TOMbKO:

— CMeHa TekyLlero nepecyeTa ¢ NOMOLLbIO KoMaHa noameHio Cepsuc — lMepecyem
pa3mepos,

- MpOCMOTP, NevaTtb, MI3MEPEHUS 1 CO34aHNE OTYETOB.
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Pa3amepHble HaanMcu pa3mMepoB 3CKM30B B PEXMME NepecyeTa coaepkaT nepecuntaHHble
3Ha4eHus pa3amepoB. NMPoCMOTp NepecyMTaHHbIX 3HAYEHMIN Pa3MePOB BO3MOXEH TaKKe B
OKHe nepeMeHHbIX, B KONoHke lMepecyumaHHOe 3Ha4YeHue .

Mpy HEOGXOAMMOCTM NEPECYUTaHHYIO MOAENb MOXHO COXPaHWUTbL B OTAENbHOM dhaiine ¢
nomoLlbto komaHabl Cepeuc — lMepecyem pazmepoe — Co3damb Konuio.

Mocne BbIxoga u3 pexunma nepecyeTa moaesnb NnpuHMMaeT HOMUHalbHbIEe pa3Mepbl,
CTaHOBATCA OOCTYNHbIMU KOMaHAbl peaakTUupoBaHUA.

KOMMOHEHT, BCTaBMEHHbIN B COOPKY, MOXET UMETb HOMUHANbHbIE NN NEPEeCYUTaHHbIE
pasmepsbl. [ns Boibopa BapnaHTa BCTaBKU crnyaT kHonka lMepecyumamb pasmepbi U
CMMCOK NepecyeToB, OCTYMNHbIE BO BpEMsI BCTABKW Ha Bkragke Palsr-ucmoyHuk MNaHenn
CBOWCTB.

MosBnnacb BO3MOXHOCTb pa60Tb| C UCMNOJTHEHNAMWU MOoaeNN.

Bce ncnonHeHns mogenu xpaHaTcs B dpanne aton mogenu. Pabota ¢ McnomnHeHnsiMm
BeOeTCcH Ha HoBOW BKragke UcnosiHeHust [lepeBa noctpoeHus unm B MeHegxepe
AOKYMeHTa.

Homepa npuceamBaloTCa NCNOMHEHUAM aBTOMaTUYECKM, HO NPy HE06X0AMMOCTM MOTyT
ObITb OTpeaakTMpoBaHbl. HacTponka HomepoB NponssoanTcA B pasgene Homepa Hoebix
ucnosiHeHul guanora HacTporkn NnapaMeTpoB (Ha Bknagke Hoeblie oKyMeHmbl — s
HOBbIX AeTanewn n cbopok, Ha Bknagke Tekywast demasib/c60pka — ONA TEKyLLEN
mogenu). Npun HacTporke MOXHO 3a4aTb CUMBOSbI-pa3aenuTeny nepes HoMepom
MCMNOMNHEHMS 1 AOMNOMHUTENbHBIM HOMEPOM, 3a4aTb Pa3psAHOCTb 3TUX HOMEPOB, BKIMOYNTb
pobaerneHne Hynewn, a Takke ykasaTb, C KaKOro HoMepa HauyMHaTb Hymepaumio. Kpome
TOro, MOXHO OTKNIOYUTbL aBTOMaTMyeckoe hopMMpoBaHNE HOMEPOB.

NcnonHeHus MoryT GbiTb 3aBUCMMbIMU U HE3aBUCMMbIMU OT OCHOBHOTO. B 3aBUcUMble
MCMOJTHEHMS1 MOTYT aBTOMaTUYECKM NnepeaaBaTbCsl UISMEHEHMS U3 OCHOBHOIO, a B
He3aBuCcHMMble — HeT. [Npy co3aaHnM HOBOTO UCMOMHEHMS! HYXHO YKa3aTb, 3aBUCMMOE OHO
UKW HeT, U 3agaTb 0603HaYEeHNE UCTIONHEHUS.

OpHo 13 ncnonHeHun aBnsieTca Tekywmum. Ero coctas otobpaxkaeTcs Ha BKnagke
lMocmpoeHrue [lepeBa NOCTPOEHNS MOAESN.

M3meHeHnsa B OCHOBHOM MCMOMHEHUN MOTYT NepefaBaTbCs B 3aBUCMMblE aBTOMAaTUYECKM
nnu Bpy4YHyto. [1na asTomatuyeckon nepegayn namMeHeHnn Heobxoammo, 4Tobbl 6binu
BKJTIOYEHbI onuuu Co3dasamb 06 beKm 8 3asUcCUMbIX UcrosIHeHuUsix 1 Cozdasamb
nepeMeHHyr 8 3a8UCUMbIX UCMOJIHeHUSIX B Ananore HaCTPOWMKN UCNOSNTHEHNIA
(BbI3bIBAEMOM KOMaHaou Cepeuc — lMapamempsbl... — Cucmema — Pedakmop
modesnel — UcnonHeHust). PydHasn nepegaya o6bekToB NPON3BOAUTCS C MOMOLLbIO
koMmaHabl Pedakmop — lMepedamb 8 ucnosiHeHuUs1 (OHa NO3BONSAET Takke NepegaBatb
006BbEKTbI B HE3aBUCMMbIE UCMOSTHEHWST), @ pyYHasa nepegada nosnib3oBaTenbCKuX
nepeMeHHbIX — C MOMOLLbIO KOMaHAbl [IpuMeHUMb 8 3a8UCUMbIX UCIMOJTHeHUSIX N3
KOHTEKCTHOro MeHI0 nepeMeHHon B OKHe NepeMEeHHbIX.

Mo ymMonyaHuio peaakTupoBaHne 06bEeKTOB 3aBUCHMbIX UCMOMHEHU HEBO3MOXKHO, TaK Kak
OHM CBsA3aHbl C COOTBETCTBYIOLLIMMU 06 bEKTaMI OCHOBHOIO MUCMonHeHus. Mpu
HEoBGX0AMMOCTN 0BLEKT MOXKHO cAenaTb AOCTYNHbLIM AN PeAAKTUPOBaHWSA, Bbi3BaB
komMaHay OmMeHuUmb cesi3b U3 KOHTEKCTHOTO MeHIo 06bekTa B [lepeBe. BoamoxHa u
obpaTtHasa onepauua — ¢ NomoLLbio KomaHabl BoccmaHoeums cesi3bk. MNocne 3Toro Bce
N3MEHeHNs 0GbeKTa TEPATCA, TaK Kak OH CTAHOBUTCSH Konuen o6bekta B OCHOBHOM
NCMOSTHEHUMN.

B pesynbTtate npuMmeHeHus kK cbopke ¢ MCNONHEHNAMY HOBOW koMaHabl Co30aHue
cneyugukayuu no c6opke No yMON4YaHUO co3gaeTcs rpynnosas cneyundukaumns (no
BapuaHTy A, ecnu KonmyecTBoO UCNOMHEHUIN He MpeBbILIaeT TPeX, eCnv NpeBbIWaeT, TO No
BapuaHTy b). Beibop cTunsa cneumndurkaumm nponssogutcs B pasgene Cneyugukayus —
Mo c6opke ¢ ucnosHeHUsiMU Ha Bknagke Hoeblie Q0OKyMeHmMbI HaCTPOEYHOro guanora.

Bo3MOXHO ykazaHMe KOMMOHEHTOB (UM UCMONTHEHUI KOMIMOHEHTOB), KOTOPbIE BXOOAT B
pasHble UCMONMHEHNS1 COOPKK, HO AOIMKHbI UMETb OAHY M TY e No3uLMI0 B cneumndukauum.
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[ns aToro cnyxut komaHga Ipynnsi KOMMOHeHMoe8, KHoMKa Bbi30Ba KOTOPOW HaxoauTcs
Ha naHenun Creyugukayusi.

BoamoxHO co3gaHue Tabnumubl NCMONHEHUI N pa3MeLLeHme ee B rpadpniyeckom nnm
TEKCTOBOM AOKYMeHTe. [1na aToro cnyxut komaHaa Cepeuc — Omyembi — Co30amb
mab6nuyy ucnosHeHul. KomaHay MOXHO MCMONb30BaTh TakKe B YepTexe, CoaepKallem
accoumaTtuBHble BUAbI MOAENN C UCMIONHEHUSIMMU.

YKa3aHne KOHKPETHOro UCMOSTHEHMS MOLENM BO3MOXHO B CMEeAyoLMX Crydasx: OTKpbITUe
danna, BcTaBka KOMMNOHEHTa B COOpPKY, BCTaBKa 3aroTOBKM B MOAESb, CO3AaHne
accouMaTUBHOroO B1aa, NogknioyeHne mogenm K AoKyMeHTy-crneumdmkaumm mnm K o6bekTy
cneundmkaunn.

lMosiBunack BO3MOXHOCTb aBTOMAaTUYECKOro co3faHua cneumdukauum no céopke. Ang
3TOro cnyxut komaHaa CosdaHue cneyugukayuu no cbopke. [locne BbIZ0OBA KOMaHAbI
B TeKyLlen cbopke hopmmupytoTca BHYTPEHHME 0OBbEKTbI cneumdurkauum,
COOTBETCTBYHOLLME KOMMOHEHTaM NepPBOro YpoBHSA (4aHHbIe O KOMMOHEeHTax bepyTcsa ns nx
CBOWCTB) U co3aeTcsa JOKYMEHT-creumdurkaLms, K KOTOpor NOAKNYaeTcs TekyLlas
cbopka.

[obaeneHbl kKOMaHObl AN NOCTPOEHNSs OTBEPCTUIA:
- [Tlpocmoe omeepcmue,

— Omeepcmue ¢ 3eHKOBKOll,

- Omeepcmue c yekoekoll,

Omeepcmue ¢ 3eHKO8KOLI U UeKoeKol,

- KoHu4yeckoe omeepcmue.

Bo3amoxeH BbIGop hopmbl TOpL@ OTBEPCTUSA: NocKasi, KOHMYecKast unum cepuyeckas.
OTBepcTMe MOXET pacnonaratbCsi Ha NOBEPXHOCTU Ntobon hopmbl. YMonyaTenbHoe
NOMOXeHNe OCU OTBEPCTUSA — NeprneHAMKYNSAPHO MOBEPXHOCTU B TOYKE yKasaHUs, HO
nonb3oBaTeNlb MOXET UBMEHUTb 3TO MOMOXEHUE, 3aaB HAKMOH U NOBOPOT OocK Nnbo
HanpaBnsaLWnn 06 beKT.

KHonku BblI3oBa KOMaH, NOCTPOEHUS OTBEPCTUIA COCTaBMSOT rpynny Ha naHenm
PedakmupoeaHue modesnu. B 3Ty e rpynny BXxoauT nNpexHas komaHaa Omeepcmue,
nepemmMmeHoBaHHas B Omeepcmue u3 6ubnuomexu.

MosiBUNCSA HOBbIN MHCTPYMEHT Ans rpynnuMpoBKM 0O bEKTOB MOAENU — Crou. YnpasrneHue
CNosIMN NPON3BOAUTCS C NMoMoLLbo MeHeakepa ookyMeHTa. [Ins ero Bbi3oBa CIyXuUT
komaHaa Cepeuc — MeHedxep OOKymMeHma.

Ha ogHom cnoe moryT pasmellaTtbcsi 00bEKTbI PasfMyHbIX TUNOB, HO OOUH OOBLEKT MOXeT
npvHagnexaTb TONbKO 04HOMY crnoto. Bce HoBble 00HEKTLI aBTOMaTUYECKM pa3MeLLatoTcs
Ha TekyLiem crnoe. Bo3amoxeH nepeHoc 06beKTOB Mexay crnosimu. Bce o6bekTbl 0aHOro
CNosi MOXXHO OAHOBPEMEHHO cAenaTb HEBUOUMBLIMU, OTKIIOYMB OTOOpaXkeHne 3TOro Crosi.

Ha naHenb Tekywiee cocmosiHue no6asneHo none angd Beibopa TeKyLLEro cnos u
ynpaBneHusi BUANMOCTbLIO CIIOEB.

MosiBNack BO3MOXHOCTL BBOAA TEXHMYECKNX TpeboBaHun B Mogenn. TexHndeckne
TpeboBaHMsa BBOAATCS B CneynanbHOM OKHE, BKIHOYEHME U OTKITHOYEHNE KOTOPOro
npou3BoanTCs kKomaHaon Bud — TexHu4Yeckue mpeboesaHusi. Npn HeobxoanmMocTu
TexHnyeckme TpeboBaHMs MOryT BbITh NepeaaHsbl U3 MOAENU B YepTEX, coaepxallmmn
accouuaTUBHblE BUAbI 3TON MOOENN.

B pesynbTaTe npoeumpoBaHusi KpuBbIX 1 pebep Moaenu B 3CKM3 B HEM CO34atoTcs ocobble
06bEKTbI — MPOEKLMOHHbIE KPUBbIE.

OcHOBHOE CBOMCTBO MPOEKLMOHHOW KPUBOW — MOCTOsIHHAs CBA3b C UCXOOHbIM OO BbEKTOM
(pebpoM, NpoekLmen KOTOPOro oHa ABNSETCS). ATO CBOMCTBO obecnevmBaeTcs
orpaHvyYeHneM rnpoeKkyuoHHas ces3b. CoBnageHns KpamHUX BEPLUMH NPOEKLNOHHOM
KPMBOM C NPOEKLMAMU KparHMUX BEPLUNH UCXOOHOro o6bekTa obecnevnBatoTcs
OrpaHnyeHnem rnPoeKUyUss KOHeYHOU 8ePUIUHbI.
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10.

11.

12.

13.

N3meHeHre hopMbl MPOEKLMOHHONM KPUBOIN HEBO3MOXXHO, MOXHO NULLb YAANUTb e YacTu
(Hanpumep, yceub apyruM 06LeKTOM). BepHyTb NPOEKLMOHHYIO KPUBYHO B UCXOAHOE
COCTOSIHME MOXHO C MOMOLLbIO KOMaHAbl BoccmaHoeumb Kpugyro B KOHTEKCTHOM MEHHO.

IMPOEKUMOHHYIO KPUBYO MOXHO «NPEBPaATUTb» B OObIYHBLIN reOMEeTPUYECKUIA OO BEKT — Ans
3TOr0 HYXXHO CHATb C HEe OrpaHUYeHne MPOEeKYUOHHas C853b U NPUMEHUTbL K HEN
KomaHay Paspywums.

OrpaqueHme rpoeKyUOHHas €8s3b HaKnaablBaeTCA TakXe Ha TOYKN — NpOoeKunn
TOYEYHbIX OOBEKTOB U HA BCMOMOraTesbHble npsAmMblie — npoekunmn ocen.

MosiBunacb BO3MOXHOCTb BapMaLMOHHOIO NPsIMOro MOAENTMPOBAHUSA C MOMOLLbIO
reoMeTpUYECKNX U pasMepHbIX OrpaHNYeHnin. TeXHONOrMst BapuauuoHHOIo NpsiMoro
MOoAEenMpoBaHUsA No3BoNseT MoaAMUUMPOBaTh Ntobyto, B TOM YNCEe UMNOPTUPOBAHHYHO M3
apyron CAD-cucTeMbl, TpEXMEPHYIO MOAenNb 6e3 NCTOPMM NOCTPOEHMS TaK e NPOCTO U
rMbKo, Kak 1 MoAenb, n3Ha4vanbHo cnpoektupoBaHHyto B KOMIMAC-3D n nmetoulyto
nHpopmaumio 0 cnocobax 1 nocnegoBaTeNlbHOCTU CO34aHNA ee 0O bEKTOB (MCTOPUIO
noctpoeHus). OcobeHHOCTbIO HOBOW (DYHKLMOHANBbHOCTU ABNAETCA BO3MOXHOCTb
KOMOMHMPOBATb MOAENMPOBAHNE HA OCHOBE UCTOPUM MOCTPOEHNS N BapuaLMOHHOE
npsiMoe MogenvpoBaHue. BHOCUTb n3MeHeHus B aeTanb 6e3 MCTopum NOCTPOEHUS MOXHO
nocpeacTBOM reOMEeTPUYECKNX U pas3MepHbIX orpaHnyeHun: PaccmosiHue, Yeor, Paduyc,
lMapannensHocms, lNeprneHduKynsapHocms, MHyudeHmHocms (coBnageHue), KacaHue,
KoHueHmpuyHocmb, @ukcayusi. KHOMKM Bbi30Ba KOMaHA pa3MeLLaoTcsl Ha HOBOW
WHCTPYMEHTanbHON naHenu BapuayuoHHoe mModenupoeaHue.

HopaboTaHbl MaccuBbl.

Bo Bcex maccrBax BO3MOXHO co3faHue Tabnuubl M3MEHAEMbIX NEPEMEHHbIX,
npegHasHa4YeHHON ANa U3MEHeHUs 3Ha4YeHN NepeMEHHbIX B 9K3eMnndpax maccuea. B
pesynbTaTe BO3MOXHO MOMy4YeHne oTnnyalrLmnxca apyr oT gpyra aksemnnsapos. Tabnuua
N3MeHsIeMbIX MepeMeEHHbIX CO30aeTCs BO BpeMsi CO34aHnda Unu pefakTupoBaHNs MaccuBea;
ANS 3TOro CNyXuT kKHonka Tabnuya usMeHsieMbIx nepeMeHHbIX Ha [aHenu
cneumanbHOro ynpaeneHus. o Tabnuue nameHseMbix NEPEMEHHbBIX MOXHO CO3aTb OTYET
C nomoLLbto kKomaHabl Cepeuc — Omyembl — Co30amb mabnuyy napamempoe
3K3eMrisipo8 Maccuea.

B maccuBe no Tabnuue 1 no To4kam nosiBUICS HOBbI BapyaHT opueHTaumm
3K3eMMNISIPOB — MO yKa3aHHOMY 0ObEKTY. OTOT BapuaHT NO3BOSSET OPUEHTUMPOBATL
3K3eMNnsipbl MO HOpMaru K KpYBOW UK NMOBEPXHOCTW.

B maccuBe no tabnuue nosisunacb BO3MOXHOCTb PYYHOrO BBOAA KOOPAVHAT TOYEK,
3a4aloLLMX NONOXEHME IK3EMNNAPOB MaccuBa (paHee 6bio BO3MOXHO TOMbKO YTeHMe
KoopauHat n3 cpanna).

[NlopaGoTaH crnocob nocTpoeHns Toukn Ha moeepxHocmu:

- BapwaHT Mo paccmosiHusiM om nockKux o6bLekmoe rnepenmeHoBaH B 1o
cMeuweHUsIM om deyx 06eKmMoe, Tak Kak Tenepb OH NO3BOMNAET TAKKE CTPOUTb TOYKY
Ha NMOBEPXHOCTU BpaLLEHUs], 3aaBasi ee YrroBoe CMeLLEeHNe OT NIIOCKOCTH,
NPOXOAsLLEeN Yepe3 OCb NOBEPXHOCTH,

- pobGasneH BapuaHT Mo koopduHamam Ha NI0CKOCmu, NO3BONSALLMIA NOCTPOUTb
TOYKY Ha NIIOCKOW NOBEPXHOCTU, 3a4aB €€ NPSIMOYrofbHbIE UN MONSIPHbIE
KOOpAMHATI.

MosiBunachk BO3MOXHOCTb YCTAHOBKM Mapons Ha JOCTyN K geTanu. [ns aToro crnyxut
KomaHga fJocmyn B KOHTEKCTHOM MEHIO eTanu, BblaeneHHon B [lepese NOCTPOEHUS.
Maponb 3anpalwmnBaeTcs B CrEAYLWNX Cnyyasx:
- OTKpbITWe dhanna getanu;
- BCTaBKa geTanu B COOpKy B KAQ4eCTBE KOMMNOHEHTA;
- nepexog K pegakTupoBaHuIo AeTanu, SBnsoLLencs:

— KOMIMOHEHTOM COOpKMU;

— 3aroTOBKOW;

— WCTOYHUKOM M300pakeHusi B acCOLUMaTUBHOM BUOE YepTexa.
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14.

15.

16.

17.

18.

19.

20.

MosiBMNCcA HOBLIM TUN JOKYMEHTa — TexHonornyeckas cobopka (*.t3d). ToT TMN JOKyMeHTa
npeaHasHayveH Ans NoAroToBKN MOAENM K pa3paboTke TEXHOMNOMMYeCcKoro npoLecca ee
N3roToBMNEHUS.

CTtano Bo3MOXHbIM OTOOpaXkeHne 1 pegakTMpoBaHME CBOUCTB TPEXMEPHLIX OObEKTOB B
okHe Ceolicmea. Kak 1 B rpadou4eckom JOKYMEHTE, 3TO OKHO BbI3blBAETCH KOMaHAOM
Pedakmop — Ceolicmea.

MosiBUNack BO3MOXHOCTb yAaneHus us mogenu nHdpopmaumm o cnocobax u
nocnenoBaTeNbHOCTM CO3A4aHusA ee 00bEeKTOB. [1ns 3TOro cnyxuTt komaHga Pedakmop —
Yoanumb ucmopuro nocmpoeHusi.

BblpaxxeHue Ansa BbIMUCNEHUS 3HAYeHUs NnapameTpa onepauumn Tenepb MOXHO BBOOUTb
HernocpeaCTBEHHO B Nose 3Toro napameTtpa Ha NMaHenu cBoOMCTB Npy CO34aHUM UMK
penakTupoBaHumn onepauuun. Ecnv none coaepXuT BbipaXeHne, TO NpU HaBeAeHUN Ha 3TO
none Kypcopa psiaioM C HAM MNOSIBASIETCS APSbIK C BbIYUCIIEHHBIM 3HAYEHMEM BblpaXXeHUS.

HopaboTaHa komaHga KoHmmyp:

- [losiBunacb BO3MOXHOCTb 3a[laH1s PasnnyHbIX PagnycoB CKPYrneHus BEPLUNH KOHTYpa.
[ns atoro cnyxut Bknagka lMepemeHHbIlt paduyc Ha [1aHenn CBOMCTB.

- TMosiBMnack BO3MOXHOCTb CO3aHNsA KOHTYpa, He COBMaAaroLLero ¢ UCXOAHbIMN
obbekTamu, a OTCTOALWEro OT HMX. [1NsA 3TOro Cny>uT kHonka AkeuducmaHma Kpusou
Ha NaHenu cneumanbHOro ynpasneHus.

[opaboTaHa koMmaHga dkeuducmaHma Kpueol: NosiBunacb BO3MOXHOCTb YKa3aHWUst
TOYKW, ONPeAEnsoLEen NONoXeHNe 3KBUANCTAHTbI OTHOCUTENBHO ee 6a30BOro KOHTYpa.

[opaboTtaHa komaHaa JlomaHas:

— paguyc CKpyrreHusi Tenepb MOXHO BBECTU HE TOJbLKO B Tabnuue napameTpoB BEPLUMH,
HO 1 B nNone Ha [laHenn CBONCTB,

- B OkHe nepemeHHbIX Tenepb AOCTYMNHbI NEPEMEHHbIE, YNpaBnsoLwmne napaMmeTpamm
BEPLUNH FTOMaHOMN.

Ipaghuyeckue dokymeHMbI

1.

Mpn co3gaHum Mny peaakTMpoBaHUKM DOSbLUMHCTBA FTEOMETPUYECKMX OO BEKTOB, pa3mMepoB
1 0603HAYEHMI B HUX MOXHO KOMMPOBaTb CBONCTBA APYIUX, YKe CYLLEeCTBYIOLLNX
obbekToB. [Insa aToro cnyxut kHonka Konupogams ceolicmea Ha [NaHenn cneynanbHOro
ynpasneHus. [locne HaxaTnsa 3TON KHOMKK cnefyeT ykaszaTb 00bekT — UCTOYHMK CBOWCTB.

MosiBUNack BO3MOXHOCTb CO3AaHus rpacumyeckux obbektoB no obpasuy. [Ans atoro

CNyXuT komaHga MHcmpymeHmbl — O6ekm no o6pasyy. O6bekT-06pasel, MOXXHO

BbIAENNTb KaK O Bbl30Ba KOMaHAbl Tak 1 nocrne. HoBbin 06bekT 6yaeT nmeTb CBOMCTBA

obpasua.

HopaboTaHa komaHaa lIpsiMoy20sIbHUK:

- pobaBrneHa BO3MOXHOCTb 3aaHus yrrna noBopoTta NpsMoyronbHuKa (paHee CTOPOHbI
npsIMOyronbHWKa 6binn Bceraa napannernbHbl OCAM TEKYLLEN CUCTEMbl KOOPAMHAT),

- pobaBneHa BO3MOXHOCTb Bbibopa cnocoba NnocTpoeHus: mo deyM moykam vnv rno
UeHmpy u eepwuHe; B CBA3M1 C NOSABNEHNEM NOCNeaHEro U3 nepeyncreHHbIx
cnoco6boB oTaenbHas komaHaa lIpsiMoy20/1bHUK 1Mo UeHmpYy U 8epuiuHe VCKIMoYeHa.

HobaeneHa komaHga lMpsmoyz2o0s1bHUK MO mpeM moykaMm. [1ocTyrnHO ABa cnocoba
NOCTPOEHUS: MO MpeM eepuwiuHaM v Mo yeHmpy u 0eym eepliuHaM.

YcoBepLueHCTBOBaHa paboTa ¢ XxapakTepHbIMU TOUKaAMM:

= €eCInu XapaKTepHble TOYKM HECKONbKNX OOBEKTOB COBMAAAlT, OHN OTOBpaXKaloTCs Kak
oHa Touka, Npy NepeMeLL.eHMN KOTOPON NepPEMELLAIOTCS COOTBETCTBYHOLLME TOUKM
BCEX OOBEKTOB; NP HACTPOMKE MOXHO BKINIOYMUTL OTOOGpaXKeHne TONMbKO 00LLmnx
XapaKTepHbIX TOYEK BblAENEHHbIX OOHEKTOB,

— XapakTepHble TOYKM OYr1 OKPY>KHOCTU LOMNOSMHEHbI 3HAYKaMu, NO3BOSSOLLUMM
N3MEHSITb paanyc oyrm oTAenbHO OT OCTalNbHbIX NapaMeTpoB,

- NpV NepeMELLEHNN MbILLIbIO XapaKTEPHOWN TOYKM 0ObEKTa Tenepb PsiAOM C KypCOPOM
OoTOOpaxarTcsa TEKYLLUME 3HAYEHUS NapaMeTPOB OOBHEKTA,
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- MpW NEPEeMELLEHUN XapaKTEPHON TOYKMN MbILLbI MOXHO MUCMOMb30BaTh
BCromMoraTtesbHble TPAeKToOpUM — OHU NOSIBNSIIOTCS, ECINU, BbIAENUB XapaKTepHYHo
TOUKY 0ObekTa, 3aepXaTb Ha HeW Kypcop; Npy NepeMeLLeHNN XapaKTePHOWM TOYKM
BA,OJNb BCOMOraTesnibHOM TPaekTopun M3MeHSIETCS TONbKO OAMH napameTp obbekTa.

YcoBepLUeHCTBOBAH (PyHKLMOHAN accounmaTUBHbBIX BUOOB:

— B MPOEKUMOHHOM BMAE, BMAE MO CTPENKE 1 paspese/ceveHnn aBToMaTnieckm
co34atloTCs pa3pbiBbl, ECNN OHU ObINM HA ONOPHOM BUAE M €CNUN HanpaBrieHne
nNpoeLMpoBaHMsa NepneHanKynapHO HanpaBreHno casura n3obpaxxeHnsi B ONOPHOM
BUAE;

— Tenepb HOBbIV BMA, CO30AOLMNCA Ha OCHOBE CyLLeCTBYHOLLEro (ONOpPHOro), no
YMOJITYaHUIO UMEET TaKYIO K€ HAaCTPOMKY OTPUCOBKM N OTOOpaXXeHUs OObEKTOB, YTO U
€ro OMNopHbIN BUA,.

Tenepb B HOBbIV BUA, OPMUPYIOLLUINCS NOcne co3gaHusi 0003Ha4YeHns BbIHOCHOIO
anemMeHTa Unu ysna, aBToMaTUyeCcKkn KONMpyeTcsa YacTb N306pakeHnss ONnopHOro snaa,
orpaHnyeHHas KOHTYpoM 0603HaveHus. Taknum obpa3om, ecrnv onopHbIn Bua Gbin
HeaccoUMaTUBHbLIM, TO CO3aeTCa «3aroToBKa» BbLIHOCHOIO aNeMeHTa UM y3na, a ecnu
OMNOpHbIN BMA BbIn accoumaTMBHbBIM, TO NPOEKLUUSA MOAENN OOMNOMHAETCA KONMaMU
06bekToB, A06aBNEHHbIX B ONOPHLINA BUA, BPYYHYIO.

MosiBuNack BO3MOXHOCTb NPUBA3KM K IMHUSIM, COCTaBASIOLUM OhOpMIeHne YyepTexa
(pamMKy, OCHOBHY Haanvckb U T.M.). HoBasi npuBaska — rnobansHas; ee
BKIIOYEHME/OTKINIOYEHE NPOM3BOANTCA B MEHIO KHOMNKKM lMpuesizku komaHaon lMpuesi3ka kK
anemMeHmMam ogopMsieHUs1 Yepmexka v OOQHOMMEHHOM onumen B auanore yCTaHOBKM
rno6anbHbIX NPUBA3OK.

LLTpuxoBka B accoumaTBHoOM Buae Pa3pes/cedyeHue Ternepb 3aBUCUT OT MaTepuana
moaenu. Mpu HeoBXOAMMOCTU CTUMb LUTPUXOBKM MaTepuana Moaen MoOXHO U3MEHUTD,
OTpedaKkTUpOBaB CBOMCTBA MOAENN.

dann nnoTtHocTen (Graphic.dns) 4ONONHEH OAHHBIMUK O CTUME LWTPUXOBKM ANS KaX4oro
mMaTtepuana.

Paboma c nepeMeHHbIMU

1.

Moa pa3amepHOn HAAMMUCbIO pasMepoB C NEPEMEHHON (B rpadonyecKoM OOKYMEHTE UMK
3cKM3e) Tenepb oTobpakaeTcsl He TONbKO UMS MEPEMEHHON, HO 1 BblpaXXeHne ang ee
BblYUCMEHWS, €CNIN OHO 3a4aHo.

MosiBnacb BO3MOXHOCTb CO3AaHNsA NepeMeHHbIX AN NpeaerbHbIX OTKIIOHEeHW
pasmMepoB.

PacLumpeHbl BO3MOXHOCTM HacTporkm OKHa NepeMeHHbIX: Tenepb MOXHO U3MeHUTbL Habop
1 NopsiAoK cnefoBaHus ctonbuoB. VicknioueHne — ctonbel Mmsi, oH Bcerga npucyTcTByeT
B OKHe nepemeHHbIX 1 Bceraa naet nepsbiM. Ouanor HacTpoviku cTonbLoB Bbi3biBAETCS
komaHaov JononHuUmesibHo... N3 KOHTEKCTHOrO MEHIO 3aronoBkoB cTonbuos B OkHe
NnepeMeHHbIX.

Paboma co ceolicmeamMu u omyemamu

1.

OTt4eT Tenepb MOXeT ObITb acCOLMATUBHO CBA3aH C OKYMEHTOM, NO KOTOPOMY OH CO3[aH.
Bce nsmeHeHns B AOKYyMEHTE — N3MeHeHne Habopa 00BHLEKTOB U UX CBONCTB —
aBTOMaTMYEeCKN NepenarnTcs B acCouMaTUBHbBIN OTYeT. AccoLumaTMBHaASA CBA3b OT4YeTa C
AOKYMEHTOM-UCTOYHUKOM (hOpMUMpPYyETCS NPW ero CO34aHUN C NOMOLLIbIO OnumMmn
AccouyuamueHbIli om4yem Ha [laHenu CBOWCTB.

[aHHble B oT4eTe Tenepb MoryT 6biTb NpeAcTaBneHbl B BUAE CCbINIOK HA CBOWCTBA
00BEKTOB B AOKYMEHTE-UCTOUHMKE. [1pU N3MEHEHMM 3HAYEHNIN CBONCTB, KOTOpbIE
ABMAIOTCS MCTOYHUKAMM CChINIOK, JaHHbIEe B OTYETE U3MeHsTCA. [Ana dhopmMmpoBaHus B
OTYeTe CChIfOoK cneayeT Npu ero cosgaHumn BkNoYMTL Ha MNaHenu ceoncts onuuio fJaHHble
e saude CCbIJIOK.
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3. lNogknounTb CTUNb OTYETa TeNepb MOXHO B NpoLlecce co3aaHusa otyeTa. [Ans atoro
CNYXUT CTpoka [pyaou B cnucke ctunen Ha lNaHenn CBONCTB.

4. [opaboTaH Pegaktop CBOWCTB:
- BBeAEHbl cneunanbHble NMKTOrpaMmMbl Anst 0ToO6paeHms crpynnMpoBaHHbIX OOHLEKTOB,
- CcTana BO3MOXHa rpynnupoBka 06beKkToB YepTexa no Buaam, KOTOpbIM OHU
npuHagnexar — Ansa 3Toro cneayeT Bbi3aBaTb koMaHay Mpynnupoeamb no eudam n3
MEHI0 KHOMKK pynnupoeka Ha MHCTpyMeHTanbHou naHenn Pegakropa,
- nosiBuMnacb BO3MOXHOCTb PeAaKkTUPOBaHUSA TakMX CUCTEMHBIX CBOMCTB, Kak asmop,
opzaHu3ayusi, KoMmMeHmaput, macca, Mamepuari, MI0MHOCMb.

MNMeyamp

1. TlosiBunacb BO3MOXHOCTb NMevaTt BblAeneHHoro pparmeHTa AOKyMeHTa. [nst 3Toro cnyxut
onuusa BbidesieHue B avanore HacTpoviku nevyatn. OHa AOCTynHa, ecnv nepes Bbl30BOM
KOMaHAbl NeyaTn B 4OKyMeHTe 6bino 4To-nmMbo BblgeneHo.

Kpome TOro, B MeHto kHonku lMpedeapumenbHbil npocmomp nobasneHa komaHaa
lNepedamb ebidenieHHOe @ npedeapumersibHbIlU MPOcMomp.

2. Onuusa AnbmepHamueHbIl cnocob ebieo0a 3a/luBOK B ANarnore HacTPOWKM
napameTpoB BblBOAA NEpeuMeHoBaHa B AJslbmepHamueHbIl crnocob ebieoda 3a/lu8oK
u pacmpoes, TaK Kak ee eNCTBMNe Tenepb PacnpoCcTpaHAeTCa 1 Ha BCTaBMNEHHbIE B
OOKYMEHT pacTpoBble U3obpakeHns ¢ Npo3payHbiMu obrnactamu.

Umnopm u akcnopm

1. [HDopaboTtaH skcnopT mogernen B oopmat STEP: Tenepb BO3MOXHA 3anncb UMEHW aBTopa,
KOMMEHTapueB, CBONCTB U UCMONHeHnn moaenn. Kpome Toro, ctana BO3MOXHa 3annch B
dopmat STEP AP214 — pna atoro criegyeT BbldpaTb COOTBETCTBYHIOLLYIO CTPOKY M3
cnucka Tun ¢patina guanora coxpaHeHus annos.

2. [Oopa6otaH umnopt 1n3 chopmato DXF n DWG: nogsmnacb BO3MOXHOCTb YTEHUS Oyr
3NIMMNCOB M NOMUANHUIA B MOLENSX, a TakKe NMNUHNN-BLIHOCOK C HECKOMNbKUMM
OTBETBNEHNSMU B YepTexax.

3. B guanore HacTporku BbiBoAa B opmatel DXF n DWG peanusoBaHa Bknagka
KomnoHoeka cneyugukayuu. OHa 3ameHsieT guanor KomnoHoeka cneyughukayuu,
NOSIBIABLUNACA NPWU IKCMOPTE MHOrOCTPaHUYHbIX creungukaumi.

lMpuknadrHbie 6ubnuomeku

1. [HopabotaHa 6ubnunoteka Mamepuansi u CopmameHmsbli:
- O06wee konu4yecTBo MaTepuarnos coctaBndaeT 6onee 93500 HaumeHOBaHUN.
B Tom uncne:
- 1300 oTe4ecTBEHHbLIX MApPOK CTaneun u Cniasos.,;
— 2393 3apybexxHbIX MapoK CTaneun 1 CniasoB.;
- 145 mapok 4yryHa;
- 951 mapokK LBETHbIX METasnoB 1 CNIaBoB;
- 432 MapoK macesi U1 CMasok,;
- 216 MapoK nakoB 1 Kpacok;
- 501 mapok nnactmacc;
— 474 mapoK Krees.;
- 1267 HauMeHOBaHWI CBapPOYHbIX MaTepManos;
- 567 HaumeHOBaHUM NPOBOAOB N Kabenen;
— 271 HaMMEeHOBaHUSA CTPOMUTESNbHbIX MaTepPUaros;
- 131 Bng ranbBaHN4YECKNX NOKPbLITUN;
46 HaMMeHOBaHW KOMMNO3ULMOHHbBIX MaTepuanos.
- ba3sa cogepxut 6onee 47000 ak3emMnNspoOB COPTAMEHTOB.
- [obaBneHbl cneyowme BO3MOXHOCTN B3aumogenctans ¢ cuctemon KOMIMAC-3D:
- BbI6Op MaTepuana ans UCMnosiHeHUs,
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— BKITHOMEHME [aHHbIX N3 OMOBNMOTEKM B TEXHUYECKME TpeboBaHNsSI TPEXMEPHbIX
Moaenen,

— aBTOMaTU4YeCKMIN BbIOOP CTUNS LWITPUXOBKM Npu Bbibope maTepuana,

— Mpv NPOCMOTPE CBOWCTB MaTepunana tenepb OTKpblBaeTcs avanor MHgpopmayus,
coeprkallun NosiHy NHopmauuio o matepuarne,

— HacTpoyika, N03BONAKLANA yKkasaTb, TpebyeTca N ucnonb3oBaTth ANs AeTanu uBeT
MaTepuana, ykasaHHbln B 6ubnmoreke.

2. B 6ubnuoteky KOMITAC-Makpo no6aBneHbl BO3MOXHOCTU 3anMcy MakpocoB AN
Cco34aHund crieayoLmnx 00 bEKToB:

rpadmyeckme o6bEKTDI:

— BOJIHUCTAas! JINHWUS,

- IVHKWS C N3NomMamm,

— MyNbTUNNHKSA,

- Tabnuua Ha YyepTexe,
TPEXMepHble OOBEKTbI:

- OTPEe3oK,

- TOYKa,

— IMHXSA-BbIHOCKA,

- o603HavyeHure LWepoxoBaToCTy,
— 0603HavyeHne basbl,

- o6o3HaveHne gonycka opmbl,
- 3annaTtka,

— NUHenyaTasi NOBEPXHOCTb,

— 9KBMOMCTAHTa KPUBOW,

— 9KBMOMCTAHTa MOBEPXHOCTH,

— KpuBasi Mo 3aKOHY,

— NOBEPXHOCTb MO CETU TOYEK,

— MOBEPXHOCTb MO NNacTy TOYek,
— CnarH Ha NoOBEPXHOCTH,

— KOHTYp,

— payra,

— onepauusi COeANHEHNS KPUBBIX,
— onepauus CKpyrneHus KpuBbIX,
- onepauusi NpPUaAaHUS TONLLUWHbI NOBEPXHOCTH,
- NINHEeWHbIN pasmep,

- pagwvanbHbIi pa3mep,

- OQnameTparbHbl pa3mep,

- YrrnoBou pasmep,

— rokarnbHas cuctema KoopauHar,
— MaccuB onepauuin no Toykam,

— MaccuB NPOCTPAHCTBEHHbIX KPUBBLIX MO TOYKaM.

3. [Nopa6botaHa Cucmema pacno3HaeaHusi 3D-modenel.

Tenepb BO BpeMs pacrno3HaBaHUs cOopku npu Bolgaye nHgopmMaumm ob olmnbke
pacrno3HaBaHUA NN HEKOPPEKTHOCTMN NCXOAHOM Moaenn B cOopke BbliaensaeTcs
COOTBETCTBYIOLUIA KOMMOHEHT.

B MHTepakTMBHOM pexumMme pacno3HaBaHUS HOMepa B CANCKE rpaHein, onpeaensowmx
pacno3HaBaeMylo ornepauuto, COOTBETCTBYHOT HOMeEpaM rpaHen mogenm
pacno3HaBaHusl.

BeeneHo pacno3HaBaHue onepaunn dopMrUpoBaHnsS LUITMHOPUYECKOro YepBsika.
YTOYHEHO NOCTPOEHNE pacno3HaHHbIX onepauuin CKpyrineHns Mexay nnockon u
LMIMHOPUYECKON rpaHaMK, a Takke Mexay ABYMS LMNUHAPUYECKUMW rPaHsMM.
[ns yckopeHnsa pacno3HaBaHUs B UHTEPAKTUBHOM peXuMe BblaesnieHne rpaHen
onpenensieT Tenepb NOPsSOOK NOMCKa o4epeHOn onepaunn.

Yny4leHo Ka4eCcTBO pacno3HaBaHUs Moesn; YTOYHEHbI (PYHKLMK ynopagoyYeHns
Hepesa noctpoeHus.

4. [opabGoTaHa 6ubnunoreka CmaHOapmHbie usodenusi.
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- TlosiBunacb BO3MOXHOCTb HAaCTPOWKM OrpaHNYMTENBLHOrO NepeYHst — crnmcka
TMNOPa3MepPOB 1 NapamMeTpoB CTaHAAPTHbIX U3AENUIN, pas3peLleHHbIX K MPUMEHEHUIO Ha
npeanpusaTum.

- PeanusoBaHa BO3MOXHOCTb NPUCBOEHNS U3OENUI0 YHUKaNbHOrO MHANBUAYaNbHOMO
Koda Ansi ero OAHO3HAYHOW naeHTUUKaumn.

- Kaxgomy nsgenuio B cootBeTcTBUM ¢ OBLLEepOCCMNCKUM KnaccndukaTtopom NpoayKumm
npucBoeH kog. Heobxogmmas nHpopmaums B3sTa N3 HOPMaTUBHOTO AOKYMEHTA, MO
KOTOpOMY pa3paboTaHo usgenue.

- [obaBneHa BO3MOXHOCTb MOMCKa B AepeBe u3aenui no nepsbiM GykBam nx Ha3BaHUA.

- [logBunacb BO3MOXHOCTb MPOCMOTPA CnMcKa NOCNeAHNX NPUMEHEHHbIX U3genuin, a
Takke BO3MOXHOCTb MOBTOPHOIO MCMNOMb30BaHUSA U3OeNnii N3 3TOro Cnmcka.

— [pwn ncnonssoBaHun 6udnuotekm 8 KOMIMAC-3D:

- pgobaBneHa BO3MOXHOCTb MMMoOpTa 1 3KcropTa WabnoHOB HAaCTPOeK 0OBLEKTOB
cneundurkauuu,

— npwv BCTaBke B COOPKY NOTarHbIX U NONynoTanHbIX BUHTOB NOSIBUSIACb BO3MOXHOCTb
conpshXeHus aetanemn No KOHMYECKOM NOBEPXHOCTH;

— Mpv BCTaBke nsgenusa B COOpKy NosiBMriacb BO3MOXHOCTb COMPSXKEHUs AeTanemn no
HenmoCKON NOBEPXHOCTU (paHee Obinia BO3MOXHOCTb COMPSPKEHUSA TONbKO C NITOCKON
rpaHbio);

— MpY NOCTPOEHMM OTBEPCTUSA TEMNEPb B KAYECTBE HaYanbHOM NOBEPXHOCTMN MOXHO
yKasblBaTb NIIOCKOCTb, KacaloLLytoCcs BbiIOpaHHOM rpaHn B 3aaHHON TOYKe; B
KayecTBe KOHEYHOW NMOBEPXHOCTM TeNepb MOXHO yKasbiBaTb MtoOyto rpaHb (B TOM
yucne HenmnocCKyk), Npy YCNOBMMU, YTO OCb OTBEPCTUSA NepeceyeT 3Ty rpaHb Unn ee
NPOAOMKeHMe;

- komaHga Co3damb 06Bekm cneyugukayuu ctana OoCTynHa npy paboTe B
OOKYMeHTe Tuna creyugukayus;

— npuv paboTe ¢ rpadmnyeckumMm JOKyMeHTaMn NosiBUnacb BO3MOXHOCTb YNpaBrieHns
OTPVICOBKOW Y4aCTKOB KPEMNeXHOro CoeAUHEHUs Ha CKpennseMbiMu geTansiMu,
BHYTPU CKpennsieMblX AeTanewn, nog ckpennseMbiMu geTansiMu.

- [Ons n3genui naketoB KoHcmpykmueHbie aniemeHmsbl, KpenexHbie usdenus,
KpenexHbie uzdenust OCT92, Qemanu u y3bl cocydoe u annapamoe co3aaHbl
HoBble, 6onee nHdopmaTnBHLIE, N30BPAXKEHMS.

- B karanor Kpenex nobaeneHbl:

- WnoHkn DIN 268, DIN 271, DIN 6881, DIN 6883, DIN 6884, DIN 6885, DIN 6886,
DIN 6887, DIN 6888, DIN 6889;

- BonTtbl DIN 478, DIN 479, DIN 480, DIN 607, DIN 608, DIN 7992;

— BunHTbl DIN 95, DIN 96, DIN 97, DIN 571, DIN 924, DIN 925, DIN 967, DIN 968, DIN
6332, DIN 6912, DIN 6928, DIN 7984, DIN 34819;

- 'Bo3gu DIN 1143-1, DIN 1157, DIN 1158, DIN 1163, DIN 68163;

- Konbua DIN 471, DIN 472, DIN 983, DIN 984, DIN 7993;

- Wanbbl DIN 988, DIN 6799;

- Wnunbkm DIN 835, DIN 525, DIN 938, DIN 939, DIN 940, DIN 2509;

- WTudptel DIN 1469.

- B katanor dnekmpuyeckue annapamsbi U apmamypa Jo6aBneHbl KPbILWKK ANg
umnuHapudecknx coegmHmtenen NOCT 25930-83.

A3meHeHUe KOMMiekKma nocmaeku

M3 komnnekTa nocTtaBku uckntoveHa bubnmnorteka nogaepxkn popmata model (CATIA)
(CATIAread.rtw).
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Omnuyus eepcuu 13 SP2 om eepcuu 13 SP1

pagpuyeckue oKymMeHMbI

1.

PacwwvpeHbl BO3MOXHOCTW ynpaBneHnsa cTpenkamu B3rnsiaa (B TOM Yncrie B coctaBe

0603HaYeHn NHUM paspesa AN MaWNHOCTPOEHUSA N CTPOUTENBLCTBA):

-  nosiBMUriacb BO3MOXHOCTb BKITHOYEHUA/OTKIMIOYEHNST 3a4E€PHEHNST CTPENOK,

- pobaBneHbl HOBbIE TUMbI CTPESIOK: 3aKpblmasi, omkpbimas, 6e3 cmpenku; BbI60p
HY>KHOFO TMna NpoM3BOAUTCSH U3 crnucka Cmpersnka Ha NaHenu CBOMCTB Npwu
BbINOMHEHUN KoMaHabl JIuHusi pa3pe3a unn Cmpersnka e32nsoa.

HacTtponka 3a4epHeHnss CTpernoK 1 coctaBa Crvcka CTPErioK BbINOMHAETCS,

COOTBETCTBEHHO, B nogpasaenax Cmpenku v @unbmp cmpesiok pasgenos Cmperska

e32n1510a v JluHusi pa3pe3a HacTpoeyHoro ananora (Ha Bknagke Hoeble 00OKyMeHmbI —

ANsi HOBbIX rpacpnyecknx JOKYMEHTOB, Ha Bknaake Tekywuti QOKyMeHm — ANS TeKyLwero

AOKYMEHTA).

KomaHnga Yesioeolu pa3mep ¢ obwel pasmepHou uHuel nopabotaHa: Tenepb Hynesas

oTmMeTKa obo3HavaeTcs kak 0° (paHee ob6o3Havanack kak 0). O6o3HayeHne 0°
cootBetcTByeT FOCT 2.307-2011, 3ameHuswemy FOCT 2.307-68.

MNMeyamp

MosiBunack koMaHAa CneyuasibHasi me4ams, NpeHa3HavYeHHas 4ns BbIBOAA Ha
neyaTatoLime yCTPoMCTBa, NO3BOMNSIOLLME HEMNOCPEACTBEHHO B NPOLIECCE NEeYaTh MEHSTb
pa3mepbl CTPaHWLbl MeYaTh nog pasmep BbIBOAMMOrO fiMcTa AokyMeHTa. brnarogaps sTomy
Tenepb MOXHO, HaNpUMep, BbIBECTU Ha BUPTYarbHbIA XPS-NPUHTEP MHOIONMCTOBOM
[IOKYMEHT C NTMCTaMmn pa3Horo oopmara u B pesyrnbTaTe NonyyYnTb oauH Xps-goann,
pa3mepbl TIMCTOB B KOTOPOM OyAyT COOTBETCTBOBATL pa3MepaM fICTOB B BbIBEAEHHOM
[LOKyMeHTe.

Akcrniopm

MosiBuNack BO3MOXHOCTb Nepeaayn atpubyToB MakpoOOBLEKTOB Npu IKCMopTe
rpacmnyeckoro gokymeHTa B popmaTt DXF nnn DWG. ATprbyTbl MakpoobbekToB
CTaHOBATCS aTpMbyTamu COOTBETCTBYHOLLMX BIOKOB.

lNMpuknadHbie 6ubnuomeku

HopaboTaHa 6ubnunoteka CmaHOapmHbie u3oenus.

- Tlpw nocTpoeHun oTBepcTus aobasneHa BO3MOXHOCTb yKka3aHus [11ockocmu,
KacamesibHOU K 2paHuU 8 MOoYKe B Ka4eCTBe HayarnbHOM rpaHn. B kayecTBe KOHEYHOM
rpaHu MOXHO yKa3aTb Jto0yto, B TOM YMCre HEMNMOCKYH0, rPaHb C YCIIOBMEM, YTO OCb
OTBEPCTUS NepecekaeT KOHEYHYIO rpaHb (MK ee NPoaoIKeEHNE).

- Tlpn NOCTPOEHUN KpenexHoro anemeHTa B rpadoMy4eckoM AOKYMEHTE NnosiBunach
BO3MOXHOCTb yKa3aTb, Kakne y4acTKun KpenexHoro anemeHta 6yayT oTpMCcoBaHbl:
BEPXHUIN, CPEOHUIA NN HXKHUI Y4aCTOK.

Omnuyus eepcuu 13 SP1 om eepcuu 13

O6uwee

1.

PaspaboTaHna Bepcus KOMIMTAC-3D ans 64-pa3psigHblx onepaunoHHbIX cuctem. Bepens
KOMITAC-3D ans 32-pa3psgHbix onepaumoHHbIX CUCTEM MO-MPEeXHeMy AOCTYMNHa.
64-paspsgHasn Bepcna KOMIMAC-3D moxeT 3agenctBoBaTth Oonblle onepaTMBHOM NaMATH
no cpaBHeHMo ¢ 32-paspsgHon sepcnen KOMITAC-3D, 6rnarogapsi 4eMy BO3MOXHa
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4.

paboTa c 6onee crnoxHeiMu cbopkamu.

M3meHeH cnocob nveHoBaHnst baninoB pe3epBHbIX Konun gokymeHToB (bak-cannos):
paclwmpeHne «bak» gobaBnsaeTca kK NONHOMY MMeHU harina AoOKyMeHTa (paHee
paclwmpeHne «bak» 3ameHANo pacwmpeHne nmexHn ganna). Takum o6pasom, pesepBHas
Konus dpanna, Hanpumep, model.m3d Tenepb OygeTt umete uMst model.m3d.bak.
bnarogaps aToMy B cnyyae HanuMyus B O4HOW nanke OgHOUMEHHbIX 0annoB pasHbiX TUNOB
(Hanpumep, YepTexa 1 MoaenNn) UCKNIYaETCa 3aMeHa Konun ogHoro danna
(coxpaHeHHOro paHbLLe) Konnen apyroro ganna (CoOXpaHeHHOro noaxe).

Paamepbl 3Ha4koB B OkHe Ceolicmea Tenepb NOAYMHAIOTCS HACTPOKKe, caenaHHoON ans
[MaHenun cBONCTB. DTOWM XXe HACTPOMKe NOAYNHSIOTCSH pa3mepbl 3HAYKOB B HOBOM 3JIEMEHTE
nHTepenca — okHe Hymepauyus. B cBA3n ¢ 3TMM umetoLascs B ananore HacTpPonku
pa3mepa 3Ha4koB rpynna lMaHesnb ceolicme nepevMmeHoBaHa B [laHesnb ceolicmea, OKHa
“Ceoticmea” u “Hymepayus”.

Mpn BBOAE BbIpaeHun B nong MNaHenn cBOMCTB MOXHO MCMOMNb30BaTb KOHCTAHTHI.

TpexmepHoe MmodenupoesaHue

1.

MosiBuNack BO3MOXHOCTb NPOU3BOSIbHOIO peaakTMpoBaHMsA hOpMbl rpaHy Tena unm
noBepxHocTU. [ns aToro cnyxut komaHaa CnnailiHogas ghopma. Nocne ee BbI3oBa
BbiOpaHHas rpaHb NpeobpasyeTcsa B CNfaiHOBYO NMOBEPXHOCTb, @ CUCTEMA NepexoauT B
crneyunanbHbIn pexnm paboTbl. B aToM pexnme BO3MOXHO NPOU3BOSIbHOE NepemelleHme
MOMCOB NOBEPXHOCTU MbILLbLIO, @ TaKKe AOCTYNHbI Crneaylolme KoMaHabl:

- JluHelHoOe nepemeuwjeHuUe — CryXvuT Ans nepemeLLeHns BbibpaHHbIX NOMOCOB Ha
OOHO 1 TO Xe 3aaHHOe pacCcTosiHMe B 3ajlaHHOM HanpaBneHuw,

- [lepemeuwjeHue co cenaxusaHueM — CIyXWUT ANg nepemeLleHns BblbpaHHOro
nontoca B 3a4aHHOM HanpasrieHUM Ha 3a4aHHOe PacCTOsHME U OAHOBPEMEHHOrO
nepemMeLLeHns HECKOSbKMX COCEaHMNX MOSOCOB TaknuMm 06pa3oM, 4Tobbl rpaHb
npvobpena BbiNyKNy, BOTHYTYIO UK NAaBHO M3MEHSIOLLYIOCA hopMmy,

- BpaweHue — cnyxuTt ansi NoBopoTa BbIOpaHHbIX NOMOCOB BOKPYr 3a4aHHOW OCMH,

- MacwmabupogaHue — CNyXuT AN Takoro nepemeLleHns BblopaHHbIX MNOCOB, Npu
KOTOPOM UX pacCcTosiHME OT 3a4aHHON TOYKM (LEeHTpa MacluTabnpoBaHUs) U3MeHSIeTCs
COrfacHo 3agaHHOMY KO3 MPULMEHTY,

- BblIpagHuUgaHue — CNyXuT anga nepemMeLleHns BblOpaHHbIX NOMOCOB Ha 3a4aHHYo
NPsIMY0 UM NAOCKOCTb.

- [JononHutenbHble KOMaHAab!:

— CemkKa — CNy>XUT AN CryLeHNs1 Unu paspexeHus CeTKM MosCcoB CniianHOBON
NOBEPXHOCTN NyTeM AobaBneHnsa nnn yganeHnsa psgos, a Takke Ansa sanucu B pann
KOOpAMHAT MOSCOB CETKM,

— MopsiGok — Ccny>XuT Ans U3MeHeHWs nopsigka NoBepXHOCTN No HanpaeneHusm U n
vV,

- Q@ukcupoeamb MoOsIOCbI — CAYXUT ANSA yKadaHUS MOMCOB NOBEPXHOCTU, KOTOPbIE
OOJMKHbI OCTaBaTbCA HEMOABWKHBIMW MPU NEPEMELLEHUN OPYTNX NOSNIOCOB.

"paHu, cocegHue C pegakTMpyeMon rpaHblo, M3MEHSIIOT CBOM rpaHuLbl TaK, YTOObI TENO

OCTaBasnochb LenbIM.

lMpoun3BonbHOE peaakTUpoBaHne MoXeT OblTb MPUMEHEHO HE K CaMOW rpaHu, a K

NOBTOPSAIOLLEN €€ IKBUANCTAHTHOM NOBEPXHOCTU. B 9TOM criyyae rpaHb ocTaeTcs

HEeM3MeHHON, a B Mo4env oopMmupyeTcs HoBas MOBEPXHOCTb.

MepepaboTaHa n gononHeHa yHKUNMOHANbLHOCTL ANsi paboThbl ¢ 6onbLLMMN cOopKkamu.

- KomaHabl Co30amb mun 3a2py3ku v Bbibpamb mun 3a2py3Ku B KOHTEKCTHOM MEHIO
KOpPHEBOro o6bekTa COOPKM 3aMeHEHbI OAHOM KoMaHaow — Tunbl 3a2py3ku. Mocne ee
Bbl30Ba Ha aHenu CBONCTB NOSIBNSETCSI CNUCOK TUMOB 3arpy3kun, Hag KOTOPbIM
pacnonoxeHbl kHonkn Cozdamb, PeGakmupoeamb 1 YOanumeb.

Mpw co3gaHny 1 peaakTUpoBaHUM TUNA 3arpy3kn Ha SKpaHe NOSIBMSETCS guarnor ¢
nonsamu Ans BBoAa Ha3BaHUsl, KOMMEHTaPUSA U Maponst TMMa 3arpy3ku 1 Onuuen,
BKIIOYAIOLLLEN NPUMEHEHNE K COOpKe co3AaBaeMoro/pefakTmpyemMoro Tuna 3arpysku.
Mpu pegakTMpoBaHMKM TUNA 3arpy3ky 3TOT AManor COAEPKUT TakKe Onuuto,
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NMO3BOMNSAIOLLYI0 U3MEHUTb PeAaKTUPYEeMbI TUMN 3arpy3ku COrnacHoO TeKyLuemy
COCTOSIHUIO MOoZenu.

[nsa npumeHeHns k cbopke BbIBPAHHOIO B CNMCKE TUMNA 3arpy3ku cnegyeT HaxaTtb
kHonky lMpumeHumse Ha NaHenu cneumanbHOro ynpasneHus, a Ans Bbixoaa u3
KOMaHApbl paboTbl C TUNaMu 3arpy3kn — KHOMKy lfpepeampb KoMaHOy .

[loGaBneH HOBbIM CUCTEMHBIN TWN 3arpy3kn — «Fabaput». B pesynbTate npumMeHeHus
K KOMNOHEHTY 3TOro TMNa 3arpy3ku oH oTobpaxaeTcs B OKHe MOAenu B BUAe
rabapuTtHoro napannenenvnega. B [lepese mogenu K nMkrorpaMmme KOMMOHEHTa C
TMNom 3arpysku «FabapuTt» gobaBnseTca NUMKTorpamMmma «napannenenuneg», NpocMoTp
cocTaBa KOMMOHEHTa CTaHOBUTCHA HEBO3MOXEH.

MosiBuNack BO3MOXHOCTb MPUMEHEHUS K NOACOOPKE HE TONBKO CUCTEMHbIX TUMNOB
3arpysku, HO 1 NBOro U3 Co3AaHHbIX B HEN NOMb30BaTENbCKMX TUMOB 3arpy3ku. [ns
BblGOpa NOMb30BaTENLCKOro TUNA 3arpy3ku CNYXUT KomaHaa Tunbl 3a2py3KuU -
Bbi6pamb B KOHTEKCTHOM MEHIO KOMMOHEHTA.

Komanga fJocmyn B KOHTEKCTHOM MEHIO KOMMOHEHTa NeperMeHoBaHa B
PedakmupoegaHue, a KOMaHAbl BbI3bIBAEMOr0O €€ NOAMEHI0 NepeMMeHOBaHbl U3
PedakmupoeaHue n Tonbko ymeHue B PaspeweHo v 3anpeuwjeHo COOTBETCTBEHHO.
KomaHnabl npuMeHeHNst K KOMMOHEHTY CUCTEMHbIX TUMOB 3arpy3kn U KOMaHAabl
HaNoOXeHWs/CHATUS 3anpeTa Ha peaakTMPOBaHUSA KOMMOHEHTa Tenepb AOCTYMHbI He
TONbKO B €0 KOHTEKCTHOM MEHIO, HO Y HA UHCTPYMEHTanbHON naHenu
PedakmupoeaHue c60pKu.

Ha naHenn Tekyuwee cocmosiHue NosiBUNOCH Nnosie co CNUckom fpumMeHeHHbIU K
c6opke mun 3azpy3ku. B none otobpaxaeTcsa Ha3BaHWE NPMMEHEHHOTO Kk cOopke
TMNa 3arpysku, a U3 Cnmcka MOXHO BblibpaTb U NPUMEHUTb K COopKe OpYron Tun
3arpysku. Ecnn caktnyeckoe coctosiHme cOopkn OTnmMyaeTcst OT 3anMcaHHOro B
NPUMMEHEHHOM Tune 3arpy3ku, To nepes HasBaHMeM Tvna 3arpysku gobasnsercs
CUMBOS «3Be3goukay (*).

B onanore BBoaga napons, NOABNSAOWEMCS NPWY OTKPbITUK COOPKN C TUMOM 3arpy3Kku,
nUMeroLWnM Napornb, NoABUICA cnucok JJocmyn, no3sonsaowuin BbibpaTe BapuaHT
OTKpbITUSI cbopkn — PedakmupoeaHue nnn Tosibko YmeHue.

Ecnu Ha MmomeHT gobaBrneHns KOMMoHeHTa B COOPKY K HEN ObiN MPUMEHEH Tun
3arpysku, 3allyLLeHHbIM naponem, To B ApYrMx Nonb3oBaTenbCKUX TUNAax 3arpysku
pedakTMpoBaHMe 3TOro KOMMoHeHTa ByaeT 3anpeLueHo.

BnokmpoBky 3anpeTta pefakTMpoBaHWs KOMMNOHEHTa Tenepb MOXHO CHATb. [1pn aToM K
KOMMOHEHTY aBTOMaTU4EeCKMN NPUMEHSETCS CUCTEMHBIN TUN 3arpy3kn «lonHbii». Ecnn
CUCTEMHbIE TUMNbl 3arpy3kn 3aluuLleHbl naponem, To NOSABMTCA 3anpoc BBOAA Napons.
MosiBunack BO3MOXHOCTb 0ToBpaxeHus B [lepeBe mogenu cneunansHoro 3Hadka (8
BMOE NEepevYepkHyTON ANCKETbI), MOKA3bIBAKOLWErO Hanuumne y anna KoMnoHeHTa
aTpubyTa TosibKO YmeHue. BknoyeHne 1 oTKMIYeHNe nokasa 3TMxX 3HauKoB
Npou3BOANTCS C NOMOLLbIO onumMn Omo6bpaxkamb y KOMIMoHeHmMos docmyn TosibKo
YmeHue B Juarnore yCTaHOBKW Npas JocTyna.

ﬂ,Opa6OTaHbI KOMaHAbl NOCTPOEHNA MaCCUBOB:

MaccuB No KOHLEHTPUYECKOM CeTKe: NOosiBUIiacb BO3MOXHOCTb paBHOMEPHOIO
cOBura aK3emnrsipoB BAOJSIb OCM MaccuBa B NpsiMOM MM obpaTtHOM HanpasneHun. [ns
9TOro criegyeT BBECTUM LLAr CMeLLeHnst ak3emnnsapos B none Waa no ocu Ha NaHenn
CBOWCTB.

MaccuBbl N0 KOHLEHTPUYECKOWN U NO napannenorpamMmHON ceTkam: NosiBunach
BO3MOXHOCTb pa3MeLLeH1st 9K3EMMNNAPOB B LLAXMaTHOM nopsake. ATOT pesynbTtar
AOoCTUraeTcs nyTem CABUra 9K3eMnrspoB Ha nosara B O4HOM M3 HanpaBfeHUN CEeTKN.
[nsa BKNIOYEHUSA WaXMaTHOIO pacnonoXeHus crieqyeT BblbpaTb HYXXHYI CTPOKY U3
cnucka Cxema pasmMeweHuUs (B Maccuee No napannenorpammMmHoOn ceTke 3TOT CNUCOK
3ameHun cobon rpynny nepekntoyatenen Konuu eHympu).

MaccuB no Toukam: NosiBUNack BO3MOXHOCTb YNpaBreHus opueHTaumnemn
3K3eMMNNAPOB ANs cryyasi, korga no3uumm 3agaHbl TOYKaMu, NexalMMm Ha KpMBON Unm
Ha NOBEPXHOCTM (B TOM YMCre B COCTaBe rpynn To4ek). YnpaBneHne nponssognTcs
NoMOLLbI0 NepeknovaTenen rpynnsl OpueHmauyus Ha NaHenn ceoncte: CoxpaHsimb
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10.

11.

12.

ucxo0Hyro opueHmauyuro n [Jogopadueames 00 HOpMasu K Kpueou unu
nosepxHocmu.

- MaccuBbl N0 KOHLEHTPUYECKON CeTKe, MO TOYKaM, No Tabnuue n BAONb KPUBON: B
crny4vae KonvpoBaHus Tena/noBepXHOCTM BpaLLEHNSI MOXXHO UCMONb30BaTh B KA4YECTBE
©a30BON TOYKM €€ MPOEKLUIO HA OCb BpallleHUs. BknovyeHne 3Ton BO3MOXKHOCTM
NPON3BOANTCS C MOMOLLILIO onumn Ha ocu epauwieHust Ha NaHenn CBONCTB.

HopaboTtaHa komaHga pynna mo4Yek rno nogepxHocmu:

- Tenepb MOXHO OTKNIOYUTb NOCTPOEHNE TOYEK, NeXalmnx 3a Nnpeaenamm rpaHn (ToYKm
CTPOATCHA Ha TEOPETUYECKOW MOBEPXHOCTU rpaHn, a oHa B obLLeM crnyvae MOXeT
BbIXOOUTb 3a rpaHuLbl rpadun). [ns aToro cAyxuT onuusa Yyumbsieamb 2paHUybl.

- TosiBUncst HoBbIN cnocob pasmelleHus Todek — 1o cemke 80Kpy2 3a0aHHOU MOYKU.
OT10T cnocob npegnonaraeT co3fgaHne TOYEK B y3riax CeTKUM OOHOro U3 Tpex TUMOB:

- lNMpamoyronbHas (Ha noBepxHocTK foboro Tnna),
- KoHueHTpuyeckas (Ha chepmnyeckomr 1 NocKom NoBEPXHOCTAX),
- [ekcaroHarnbHas (Ha NIIOCKOM U LNNNHOPUYECKON NOBEPXHOCTSAX).

CeTka ntoboro Tvna, NOCTPOEHHas! Ha MIOCKOM NOBEPXHOCTM, a TaKKe KOHLEHTpMYeckas
ceTka Ha cdhepe MoXeT ObiTb MOBEPHYTa BOKPYr HOpManu K NOBEPXHOCTM B 3a4aHHON
TOYKE.

MosiBunace KomaHga UMnopmupoeaHHasi kpueasi. OHa NO3BONSET MMNOPTMPOBATb
KpuBble, 3anucaHHble B pannax *.igs, *.stp n *.step, a Takke CTPOUTb NTIOMaHbIE NO TOYKaM,
KoopAnHaThl KOTOPbIX 3anucaHbl B dpannax *.ixt, *.csv, *.xls, unu *.ods.

MosBunack komaHaa Ompesok. OHa nossonsiet NOCTPOUTb B MOAENTN OTPE3O0K, yKa3aB
nonoXxeHwme OByx ero BepLunH.

B komaHge lMpucoeduHumernbsHasi mo4ka nosiBUnacb BO3MOXHOCTb pa3MmeLLeHms
opueHTaumm no obbvekTy. [1na aToro cnegyet BoiopaTh M3 cnucka Crnoco6b BapuaHT Mo
o6BeKkmy, a 3aTeM yka3aTb OOBEKT, OnpeaensitoLLmMin MECTOMOSOXKEHME TOYKUN 1
HanpasneHue ocen. Hanpumep, npu BblIbope B KayecTBe 06BHEKTA JTOKArIbHON CUCTEMDI
KoopAuHaT NpucoeamMHUTENbHasa Todka OyaeT coBnagaTh C ee Havanom, a ocu byayT
coHanpasrneHbl ¢ ocamun Y n Z. (Btopon cnocob pasmeLleHns NpucoeanHNTENbHOM TOYKM,
Py4yHoe 3adaHue HanpaeJsieHusi ocel, COOTBETCTBYET MpEXHEMY NopsaKy paboTbl.)

B komaHae lMpoekyuoHHas Kpueasi NosiBUnacb BO3MOXHOCTb NPOeLMpOBaHus
BbIGpaHHOM KPMBOW Ha BCMOMOraTenbHy UM KOOPAUHATHYIO MNAOCKOCTb.

Mpun nocTpoeHmmn Toukn cnocobom Ha noeepxHocmu (komaHaa Toyka) nosiBunach
BO3MOXXHOCTb yNpaBneHnsi NoSTIOXXEHNEM TOYKN C MOMOLLbIO OnuMn Yyumsieamse
epaHuysbl. Ecnn oHa BKNtoYeHa, To co3faBaemMas To4Ka MOXET pacnonaratbCs fuilb B
npegenax BbIGpaHHOW rpaHn, a ecriv OTKNIoYeHa, To 1 3a npegenaMu, T.e. Ha
NPOAOIKEHUN TPAHMW.

B komaHae MMnopmupoeaHHasi mnoeepxHOCmMb NosiBUNACb BO3MOXHOCTb YTEHUS
NoBEePXHOCTEN, 3anncaHHbIX B dpannax popmata STEP.

MosiBMNack AnarHoCcTMKa nepeonpeneneHHoCT ackusa. Tenepb, eCrnv 3CKM3 COAePXUT
N3BbITOYHbIE CBA3WN U/UNW OrpaHnYeHns, nepen ero HassaHMeM B [lepese Moaenu
oTobpakaeTcsi BOCKNMLUATENbHBIN 3HaK B KPYrMblX CKOGKaX.

MosiBMNMCb HOBbIE BO3MOXHOCTM HAacTponku oTobpaxeHus [epesa mogenw.

- [ns Tena, KOMMNOHEHTa 1 CaMOoW MOAENN MOXHO BblibpaTb BapMaHT OTOOpaXkeHns
nmeHn B [lepeBe: HaUMeHoBaHWe, HaMMeHoBaHNe 1 0603HaYeHne nnm obo3HavYeHne n
HaumeHoBaHue. (UTobbl 0603HavYeHne obbekTa oTobpaXkanocb, OHO AOSMKHO ObITb
3a1aHO NMpu HaCTPOWKe ero CBOMCTB.)

- MoxHo oTKNo4nTL 0TOGpaxxeHne B [lepeBe Takux pa3genos, kak Tesa, KomnoHeHmb! v
ConpsixeHus (paHee 3T pasaensl 6e3ycnoBHO NpucyTcTBOBanu B [lepese npu
HaNM4Mn COOTBETCTBYHOLLNX OOBHEKTOB).

- [pwn paboTte co cOopkon MOXHO BKMOYMTL pasbueHne KOMNOHEHTOB B [lepeBe mogenu
Ha rpynnbl B 3aBUCMMOCTK OT Tuna — C6opoyHbie eOuHuUbl, [Jemanu,
bubnuomey4Hbie KOMMNOHeHMbI U T.4. [1Ina 3TOro cnegyeT Bbi3BaTb KOMaHAy
Ipynnupoeamb KOMMOHeHMbI N3 KOHTEKCTHOrO MeHI0 kHoMkn Cocmae [epeesa
mModesnu Ha NHCTpYMeHTanbHom naHenu [epesa.
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13.

14.

15.

- B cBs3u c yBenuueHnemM KonnyecTBa HacTpoek [lepeBa MoAenu NpexHuii pasaen
Hepeeo modenu B HacTpoeYHOM Auanore pasgeneH Ha Tpu: Obuwjue HacmpoUuku
omobpaxeHusi, Cmpykmypa n @opmam omobpaxkeHusi UMeHU.

B kayecTtBe ¢hannoB koopauHaT ToYeK (NpuMeHseMblx B koMaHaax JlomaHas,
MoeepxHocmb no cemu moyek, Maccue no mabnuue v op.) Tenepb MoryT
ncnonb3oBaTbCs hannbl TEKCTOBLIX Tabnuy, *.csv.

[opaboTaHa komaHOa Pukcayusi KomrnoHeHmos. Ecnu dukcmpyeTtcs napa KOMNOHEHTOB,
y4acCTBYHOLUNX B COMPAXEHNN, TO 3TO COMNMpAXeHNe aBTOMaTU4YEeCKMN UCKINoYaeTCcAa U3
pacyera.

NMogBunacb BO3MOXHOCTb KJ'IaBI/IaTypHOVI NPUBA3KN K Ha4any TeKyLLI,eI?I CUCTeMbl KoopauHat
npy BCTaBKke KOMMOHEHTa B cOOpPKyY. [ns 3TOro Hy)XkHO HakaTb KOMOMHALMIO KNaBuLL

<Ctrl> + <0>.

pagpuyeckue oKymeHMbI

1.

MosiBunacb BO3MOXHOCTb yrpaBreHnsa Homepamm 0603Ha4YeHUIN U3MEHEHWIA: MPU
CO34aHun unun pegakTupoBaHun ob6o3HayeHns cneayeT BblbpaTb HY>KHYHO rpynny
Hymepauun n3 cnucka Hymepauus Ha NaHenu ceorictB. O603HaveHne byaeT gobaBneHo
B BbIOpPaHHYO rpynny 1 nonyynT nepsbiid CBOOOAHbLIM HOMEP U3 Hee. Takum obpasom,
CO3aB HECKONbKO rpynn Hymepauumn, MOXHO HauyMHaTb HyMepaunio 0603Ha4YeHNI
N3MEHEHNIN 3aHOBO, HaNpPUMep, Ha KaXK4O0M NUCTE YepTexa.

Mpn ncnonb3oBaHMM KOMMNbIOTEPA, OCHALLEHHOrO NPOLECCOPOM C HECKOSTbKMMM AapamMm 1
A0CTaTOYHbIM KONMMYECTBOM onepatnBHon namstu (oT 8 'b), MOXHO yckopuTb co3gaHne n
nepecTpoeHne accounaTnBHbIX BUAOB 3a CHET MX NapannensHon o6paboTku. Beibop
cnocoba o6paboTkm Npomn3BOANTCA B AManore ynpasnieHus CUCTEMON.

MosiBUnack BO3MOXHOCTb NapamMeTpusaunm cpeaiHe ToUKM oTpeska (paHee 3Ty TOYKY
MOXXHO GbIN1I0 UCMONBb30BAaTb TONLKO ANS NMPUBA3KN).

Paboma c nepeMeHHbIMU

MosiBunachk BO3MOXHOCTb COXpaHEHUS BbIpaXXeHnin B (hanin n YTEHUS BblpaXXeHUn N3 3TOro
danna. ®ann ons xpaHeHUs BblpaxkeHUn HasbiBaeTca collection.law n HaxoanTca B TOM Xe
nanke, rage koHdurypaumoHHble dannbsl (KOMPAS.cfg, KOMPAS.dsk, KOMPAS.prj).
3anncb BhlpaXkeHMs1 NPON3BOAUTCS C MOMOLLbIO koMaHabl CoxpaHumsb ebipaxkeHue. OHa
AocTynHa B MeHto Cepeuc OkHa NepeMEHHbIX, a TakkKe B KOHTEKCTHOM MEHIO 3TOro OKHa U
B KOHTEKCTHOM MEHIO MONs BBOAA BblpaXeHus B Ananore Bcmaeka MamemMamu4yecKo20
8bIPa)KeHUsl.

UTeHune BblpakeHnsa NpomsBoauTca nytem Bblibopa ero us rpynnbel M3 ¢hatina kosnekyuu B
Avanore Bcmaeka MamemMamu4yecKo20 8bIPaKeHUsl.

Tekcmoeble OOKyMeHMbI U crieyughukayuu

1.

lNosiBMNacb BO3MOXHOCTb Ha3Ha4YeHUs npon3BOJiIbHOIo (*)OpMaTa OONOJNTHNUTEIbHbIM
JINCTaM TEeKCTOBOIro AOKyMeHTa Unn cneu,mcbmxau,mm (paHee 3TW NUCTbI UMENU TaKoW Xe
cbopmaT, KaK OCHOBHbIe J'IVICTbI). B cBa3n ¢ 3TuM B guarnore HaCTpOVIKM OONONMHUTENbHbIX
JINCTOB NodBuUI1aCb KHOMKa ¢opmam.

MNpw paboTe ¢ TEKCTOBBIMU AOKYMEHTaMM 1 cneumdmrkauusmm ctan goctyneH MeHedxep
dokymeHma. B Hem MOXHO NPOCMOTPETb ¥ CMEHWUTb UCMONb3yeMble B JOKYyMEHTE
0hopMIEHNS OCHOBHbIX U OOMONHUTENbBHbLIX IMCTOB (ANS cneumMdukauni — CTUMb,
MCNONb3yeMbli ANsi OCHOBHbIX NMUCTOB cneundukauumn), ons A0NONHUTENbHbIX NUCTOB
BO3MOXHO TaKXe BbINONHEHME crneayoLwmnx AencTBuin: fobasneHune, yaaneHue,
n3MeHeHve popmaTta, KpaTHOCTU U OpUEHTaLUN.

Mpu paboTe ¢ TEKCTOBLIMU JOKYMEHTaMM U cneundukaunusMm Ha MHCTPYMEHTarnbLHON
naHenu MeHedxepa GoKymMeHmMa JOCTYNHAa KHOMKa BbI30Ba HAaCTPOEYHOro avariora (oH
OTKpbIBaeTcA Ha Bknaake Tekywjuli dokymeHm), a npu paboTe co cneunukauuamm —
Takke KHoMKa Bbl3oBa KOMaHabl Hacmpolka cneyugukayuu.

99



Umnopm u akcrnopm

1. lMosiBunacb BO3MOXHOCTb MMMNoOpTa Ayr U flomaHbIx 13 dannoe dopmata STEP, a Takke
aKkcnopTta aTux obvekToB B thannbl dopmarta STEP.

2. T[losiBunacb BO3MOXHOCTb HaCTpOWKM nmnopTta mogenen ns dpopmata STEP un skcnopta B
aT0T hopmart. [1nst HACTPOVKM MMMNOPTa BbIGPaAHHOIO hanna HYXXHO Bbi3BaTb KOMaHay
OmkpbIimb ¢ napamempamu N3 KOHTEKCTHOMO MEHI0 KHONKN OmKpbImb fuanora
OTKpbITUSA (hbarnoB, a ANa HAaCTPOWKN aKcrnopTa — KomaHay CoxpaHums ¢ napamempamu
N3 KOHTEKCTHOro MEHI0 KHoMkn CoxpaHums guanora coxpaHeHus cannos. B
NosiIBMBLLEMCS AManore MOXHO yka3aTb, KakMe TuMbl 00 BbEKTOB cneayeT MMNopTnpoBaTth
NN 3KCNOPTUPOBATL: KpMBblE, TOYKM, MOBEPXHOCTU UMK TENa, a Takke BKMYUTb UMK
OTKMNOUYMTL Nepeady useTa. Npu 3anMcym MOXHO Takke OTKITHYNUTb IKCNOPT HEBUANMbIX
00BbEKTOB 1 OTPeAaKTMpPOBaTb MHOPMALMIO O AOKYMEHTE: UMS aBTOpa, Ha3BaHWe
opraHumsaumm, KOMMeHTapui.

lMpuknadHbie 6ubnuomeku

[opaboTtaHa BnbnnoTteka nsobpaxkeHni CBapHbIX LLBOB: Tenepb napaMmeTpb! WBOB
3agjalTcd He B Amanorax, a Ha NaHenu ceoncTte. KomaHabl Cmbikoeoll ceapHol wioe,
ToyeuyHbIli ceapHoOU woe v Yanoeol (maepoesil, Haxs1eCMo4YHbIlU) ceapHOU Woe
obbeamHeHbl B ogHy — CeapHou woe. [NepepaboTaH gnanor HaCTPOMKN N30BpakeHnI
CBapHbIX LUBOB.

UHdopmaumsa o koHdpurypaumsax KOMIAC-3D Home
Bepcuun 18.1 n 6onee paHHUX

B Bepcumn 19 basoas yactb nHctannsiumMoHHoro naketa KOMIMAC-3D Home 6kina
06beauHeHa ¢ MawwunHocTpouTensHom 1 MNpubopocTpontensHoOM KoHdUrypaumsmn. B ceasm ¢
3TUM OTAenNbHble hannbl ¢ MHOpPMaUnen o KoOHUrypauuax yaaneHsl, a ux Cogepxmmoe
BKITHOYEHO B HACTOSALLNIA OOKYMEHT.

NHdopmauma o MalumHocTponTenbHOW KoHdurypauumm sepcunr 13 SP1-18.1

NHudopmaumsa o MpubopocTpontenbHom koHdburypaumm sepcun 16—18.1

NHdbopmauus
o MawwuHocTpouTenbHon KoHpurypauum sepcumn 13 SP1-18.1

Omnu4us eepcuu 18.1 om eepcuu 17.1

MexanHuka: lNpyXuHbi

1. B mopyne lMMocmpoeHue 6e3 pacyema L5 NPYXUH CKaTUSE U KOHUYECKUX MPYXUH
AobaBneH aBTOMaTUYECKUIA pacdeT 3HaYeHU MakcmarbHonm gedopmMaumn. [ns npyxuH
pacTshkeHus gobaBneH aBTOMaTUYECKUIA pacyeT ANUHbI NPYKUHbI B CBOBGOAHOM
COCTOSIHUM.

2. [OobaBneHa BO3MOXHOCTb MPOEKTUPOBAHUSA MPYXXUH PACTXKEHUS C 3auenamu,
pacnonoXeHHbIMU B NePneHANKYNAPHbIX MITOCKOCTSIX.

3. [obaeneHa napameTtpusauunsa TpexmepHoM MoAenn NpyXmHbl pacTtAaXXeHnA no Ynmcny
BUTKOB.

4. [obaBrneHa BO3MOXHOCTb YKa3aHWUsi B TEXHUYECKMX TPeBOoBaHUSIX ANUHBbI pa3BepPHYTOM
MPY>XWHBbI.
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5. [obaBneHa BO3MOXHOCTb Bbl30Ba KPaTKOWN CrpaBKu.
6. VcnpaeneHa owunbka BbiIBoAa pedynbTata pacdeTa Ans NPYXUH pacTsKeHus.

O6opydoesaHue: CeapHble cOeOUHEeHUSs

1.  HoBble BO3MOXHOCTM Npu paboTe ¢ YepTexamu:

- B kxomaHaoe O603Ha4YeHUe ceapHO20 wWea NosiBUNUCH CreayoLme BO3MOXHOCTH:

- BbiGop cnocoba cBapkn u3 MeHI0 B gmanore BBoga 0003HauyeHnsa HeCTaHgapTHOMO
LIBA.

- W3meHeHune cyxxeHnsa Tekcta 0603HayeHun cBapHoro wea. [JocTynHo ons
0003HauYeHnn, co3gaHHbIX HEMOCPEACTBEHHO B rpadhnyeckoM OOKYMEHTE, HO He Angd
0603HayeHnn B Mogenu nnu B rpadomyeckoM JOKyMEHTE, CO34aHHOM Mo MOAENM.

— Co3pgaHue CCbINKM Ha TEKCT U CBOMCTBA CO34aBaeMoro o603Ha4veHnst /unm Ha
0003HauYeHne NMHUK paspesa/cedeHuns B TEXHUYECKNX TpeboBaHUSAX YepTexa.

- B cnucke MocnedHue fobasneHa BO3MOXHOCTb OTOOpaXaTb CO34aHHbIe
0003HayYeHNd TeKyLLero JOKyMeHTa.

- Py4HoM BBOA MaccChl HannaBneHHOro Matepuana CBapHoOro LiBa.

- PacueT anuHbl 1 Macchl HannaeneHHOoro Mmatepmana wsa ans ctTaHgapTHbIX U
HeCTaHA4apTHbIX LUBOB C TEKYLUMM Homepom Ne.

Kpome aToro, komaHga O60o3HayeHue ceapHo20 wea fopaboTaHa B YacTu co3gaHus

0603HaueHun ceapHbix coeguHeHnin no ISO (DIN) 2553:2013 n TOCT P CO 2553-

2017.

- [lpw HacTporke koMaHabl O603Ha4YeHUe ceapHO20 wWea NosIBUNMCh creayoLime
BO3MOXXHOCTM AOMNOSIHNTENBbHOMO yNpaBfeHnsi COCTaBOM TeKCTa 00603Ha4YeHUsA CBApHOro
wea no NOCT 2.312-72:

- B 0603Ha4YeHMM CTaHOAPTHOrO (HeCTaH4AapTHOrO) WBea — BBOZA, ANWUHBI LWBa 6e3
yKa3aHusi pa3mepa LBa;

- B 0003HAa4Y€HMM OANHAKOBbLIX LUBOB — BBO/ KATErOpMM KOHTPOIS LWWBA U AJMHbI LLBA;

— oTOOpakeHne KaTeropmm KOHTPOns LWBa nog nonkon o6o3HaveHus wea.

- B komaHgax O6o3HayeHue ceapHo20 wea n KoHcmpykmueHble 3sieMeHmbl
ceapHbIX Weoe Npu co3gaHum Unn pegakTmpoBaHMmM 0603HAYEHUIN U KOHCTPYKTUBHBIX
3J1IEMEHTOB B JOKYMEHTE MOXHO Bbl3BaTb KOHTEKCTHbIE MEHIO — LLEITYKOM NpaBow
KHOMKM MbIlWN. TN MEHI0 coaepKaT YacTo UCMONb3yeMble 3fIEMEHTbI yNpaBneHus ¢
MaHenu napameTpoB, KOMaHAbI MPUNOXEHUS.

- B komangoy KoHcmpykmueHbie aniemeHmMbI c8apHbIX weoe AobaBrneHbl
rpadhunyeckmne nsobpaxenunsa gna NOCT 16037-80.

- Ba3sbl AaHHbIX Maccbl NOrOHHOIrO MeTpa HanmaBnNeHHOro MaTepmana anga cTaHaAapTHbIX
LLUBOB B 3aBMCMMOCTM OT CTaHAapTa, TUna LiBa 1 TOMWMH CBapMBaeMbIX AeTanen
cogepxaT uHdopmaumio B cooteetcTBum ¢ OCT 24.940.02 nameHeHune Neft.

- [lpw nepBoM BbI30BE KOMaHAbl NPUNOXEHNST 3anycKaeTCss MacTep HaCTPONKM
napameTpoB npunoxeHusi. OH NO3BONSET OLICTPO HACTPOUTL NPUITOXEHNE
onTumMaribHbIM 06pasom.

2. HoBble BO3MOXHOCTM Mpu paboTte ¢ Moaensamu:

- [lpw co3gaHnm CBapHbIX LLUBOB MOXHO 3aJaBaTb CTWUIb IMHUK, KOTOPbIM ByaeT
oToOpaxaTbCs NMMHUS CBapKM Ha accouMaTUBHbBIX BUAaxX Moaenu B Yeptexe. UTobbl
NIMHMK CBapKK NOKa3biBanuchb, B NapameTpax Buaa Heo6Xo4MMO BKIOYMTb ONUMIO
Kpuesbie B cnucke O6BekmbI cekum O6bekmbil.

- PeanusosaHa paboTa ¢ ognHakoBbIMU LWWBaMK. [JOCTYNMHO cO34aHME HECKOMbKUX MyTen
Ons o4HOro LBea.

- B komaHpe O603Ha4YeHuUe ceapHO20 wea rnpu co3gaHnm o603Ha4YeHMs MOXHO
BbI3blBaTb KOMaHAbl N3 MEHIO 3IEMEHTOB ynpasneHus Ha lNaHenn napameTpos:

— MeHto anemeHTa Tekcm 0603Ha4YeHus:
- lMpoeepumb ob6o3Ha4eHusi no FOCT
— MeHI0 anemeHTa Ne:
- YcmaHoeumb nocnedHul Ne wea
- YecmaHoeumb Hoebili Ne wea
- YcmaHoeumb Ne wea ebi6opom
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— MeHIo anemMmeHTa Bcero:
- Modcyumamsb webl ¢ mekyw,um Ne
- W3meHeHo oTobpaxeHne cBapHbIX LWBOB B [lepeBe NOCTPOEHMS MOAENN: CBApHbIE LUBbI
CrpynnMpoBaHbl B cneuunansHoMm pasgene [epesa.

3. Komangpb! lMpoeepka o6o3HayvyeHuli no FOCT, lMpumeHumb mekcmsbl 0603HaqYeHul TLUI
u3 napamempos, lpumeHums ceoticmea 0603HayvyeHul u3 nNapaMmempos un
Pedakmop ceolicme paboTaloT n B Moaenu, u B rpadou4eckoM AOKYMEHTE.

4. Pasmepbl agunanoroB komaHg Pepaktop HomepoB wBoB no [OCT, Pedakmop
Konuyecmea oduHakoebix weoe no F'OCT v [Ipoeepka o60o3HayeHuli weoe no FOCT
MOXHO MeHSTb. Pa3mMepbl OnanoroB COXpPaHSLOTCA U NPy NMOBTOPHOM BbI30BE KOMaHA
BOCCTaHaBNUBAOTCS.

5. WcnpaeneHbl HangeHHbIE OLINOKN.

Banbl u MexaHu4YecKue nepeda4u

1. TeHepauusa TpexmepHbIX Mogenewn
- PaspabotaH mMoaynb reHepauuMn reomMeTpu4eckn KOPPEKTHbIX TPEXMEpPHbIX Mopernewn
3ybyaTbIX KONec rmMnovaHoON nepeaaydn.
- Peanu3oBaH HOBbI MeXaHW3M foKanusaumm 3auenseHns B KOHUYECKUX nepegadax c

KpyroBbiM 3y6OoM M B rMNOMAHbLIX Nepedadax — BapuaHT «XonMmukx». [MapameTpbl
nokanusauumm HarnsigHo 3afaktnTcsa B guarnore noCTPOEHMUS LWECTEPHU (B rpadhmnyeckom
OOKyMeHTE).

- Tlpn copmmpoBaHMM TpexXMepHbIX MOAENen LecTepeH B KOHWYECKUX nepedadax C
KpyroBbIM 3y6OM 1 B rMnongHblxX nepegadax opMmpyeTcst Takke Moaenb NOBEPXHOCTU
BrnaguHbl 3yba C cepmernt pacHeTHbIX MTHOBEHHbIX NIOLWAA0K KOHTaKTa, B COBOKYMHOCTU
npeacTaBnawLWmMX cobo NATHO KOHTakTa. WM3meHeHue napameTpoB nokanusauuu
(MYHKT 2) No3BONSAET N3MEHATL NOSOXKEHNE NATHA KOHTaKTa.

- PaspabotaH Moaynb reHepauuMm reomMeTpuyeckn KOPPEKTHbIX TPEXMEpPHbIX Mogenen
3ybuaTbIx Konec nepegayn Hosumkosa.

- [eHepaumsa 3BONbBEHTHbIX LUNNLEB OCYLLIECTBAETCSA C Y4ETOM JOMYCKOB.

- PaspabotaH moaynb reHepaumnm reoMeTpudeckn KOppeKTHbIX Moaenen 3ybyaTbix konec
uunuHgpuyeckon sybyaTon nepegayn ¢ apoyHbIMU 3yBbsamu.

B atom moayne copmupytoTcs 3yGyaTble Korneca ¢ TeopeTUYecku TOYHOW reoMmeTpuen
apOyHbIX 3yObeB C 9BONMbBEHTHOWN (hopMoW 3yGa BO BCEX CEYEHMSX,
nepneHauKkynsapHbIX ocu koneca. Kpome Toro, B pac4ete reomeTpum npegycMoTpeHo
3agaHue napameTtpa 604koob6pasHOCTM (OTKIIOHEHNE NOBEPXHOCTEN 3yDa Ha
AenuTenbHOM unnuHape Ha Topuax konec). BBog 604koobpasHocTy no3sonseT
YMEHbLUNTb KPOMOYHOE BbIKpalLMBaHWE 1 U3HOC 3yObeB, a Takke HUBENMPOBATb
NOrpeLLUHOCTUN N3roTOBMEHUST U MOHTaxa. OgHako o6paboTka nogobHbIX Mogenemn
BO3MOXHa TOMbKO HA MHOrOKOOpANHATHOM cTaHke ¢ YlY.

- PaspabotaH moaynb reHepaunm reoMeTpu4eckn KOPPEKTHbIX TPEXMEPHBIX MOAENEN
3ybyaTblX KOnec KOHMYECKOM nepeaaym ¢ TaHreHumanbHbIMn 3ybbamu.

Mpun bopmMmnpoBaHUM Modenen Koneca n LWecTepHN NCMONb30BaHbI Te Xe
MaTemMaTUyeckne MexaHn3Mbl, YTO U ANst KOHUYECKOW nepeaaym ¢ KpyrobiM 3yOoMm.
Bnarogaps atomy moxeT 6bITb 06ecneyeHa nokanusaums 3auenneHns, Npn KOTopom
OyoeT uMeTb MeCcTo HekoTopasi 6OUYKOOBPa3HOCTb 3yObEB LLECTEPHM U ANNIUMCOBUAHBIE
MrHOBEHHbIE NMOLLAAKM KOHTaKTa, YTO CNocobCTBYET CHUXKEHMIO BNNSHUSA
NOrpeLLHOCTEN MOHTaXa.

- PaspaboTaHbl MOA4YNY reHepaunn LWEBPOHHbIX 3yB4aTbIX Konec, peanucTnyHbIX
KOHNYECKMX pe3bb, reoMeTpuieCcKkn KOPPEKTHON MOAENN 3aTbINOBOK (6o4koobpasHom 1
dopLUTEBEHDB) 3yGYaThIX LMAMHAPUYECKUX KOMEC.

2. CospgaHue yepTexen

- B 6a3y BHeceHbl 4ONONHUTENbHbIE (YMEHbLUEHHbIE) pe3b60Bble XBOCTOBUKM AN
NOCTPOEHUS MecTa Mo YCTaHOBKY KPYriion LWMLEBOW rankn U MHoronan4aTom
CTOMNOPHOM Wawnbsbl (kak nocne NoALWMMHMKA, TaK 1 MPOCTO Ha Bany).
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PaclupeH nepevyeHb cTaHAApPTOB, AOCTYNHLIX NPU CO34aHUN KaHABOK Mo CTOMOPHbIE
konbua. Kpome oteyectBeHHbIX kKonew no FTOCT moryT 6biTb BbiOpaHbl konbua no DIN
471:2011-04 (BHewHwue konbua) 1 DIN 472:2011-10 (BHyTpEeHHME KOoMbLA).
PeanunsoBaH (pyHKUMOHaN NOCTPOEHUS LUNOHOYHbIX Na30B Nof HecTaHOapTHbIE
Npu3MaTnyecKme N CErMEHTHbIE LUMOHKMW.

[Mpn NOCTPOEHMU LMNOHOYHOMO Na3a NoA NPM3MaTUYECKYHO LUMOHKY CTano BO3MOXHbIM
BblGpaTb TUN (ppesbl (NanbLeBas unu amckosas). B crniyyae Boibopa anckoson gpesbl
MOXHO BbIbpaTb anameTp ppesbl (M3 6a3bl no FOCT 3964-69. dpesbl AUCKOBbIE
nasosble 1 TOCT 8543-71 ®pe3bl Nna3oBble 3aTbINIOBAHHbIE).

PeannsoBaH (pyHKUMOHaN NOCTPOEHUA HECUMMETPUYHBIX LLUMOHOYHbIX Na30B.
PeanunsoBaH BbIHOCHOW 3fIEMEHT C BUOOM Ha apky 3yba — Ons yepTexen nepenad c
apPOYHbIMU 3yObAMM.

PeannsoBaH BbLIHOCHOW 3NEMEHT C NPOdUIEM KaHaBOK-PyYbEB KITMHOPEMEHHOIO
LIKMBA — C LeNblo ONTUMU3aUnM pa3MeLLeHNst pasmepoB Ha YepTexe.

PeanunsoBaH BbIHOCHOW 3f1IEMEHT C CEYEHUEM KIMHOBOIO PEMHS.

MepepaboTaH gmManor NOCTPOEHUS KNMMHOPEMEHHOIO LIKMBA — C LeNblo ONTUMmnsaumm
pasMeLLeHnsa pasMepoB Ha YepTexe.

MepepaboTaH gnanor NOCTPOEHMS KOHUYECKoM cTyneHun. [lobaBneHbl BapuaHTbl
NOCTPOEHUSA KOHUYECKMX CTyrneHen ¢ pe3bbon. Beibop BapuaHTa ynpowiaet
nocneayoLlyto paboTty B Ananore noctpoeHus ctyneHn. [lobasneHa BO3MOXHOCTb
3a[aHusa CKpYrneHumn.

Mpn bopmupoBaHM ceveHnii BanoB, a Takke BbIHOCHbIX 3N1EMEHTOB C Npodunem
BHELUHEro LUMNOHOYHOro na3sa B Criydae Hanvums OTBEPCTUSI BHYTpY Bana hopMmmnpyeTcs
ero peanbHasi reomeTpus.

Mpy 3agaHnn NapameTpoB LUMANLIEBOrO COEAUHEHUSA Ha Bany peanusoBaHa
BO3MOXHOCTb PYYHOro BBOAA AnameTtpa dpesbl.

PaspaboTaH HOBbI AOMNOMHUTENBHbLIA 3NIEMEHT LNNMHOPUYECKON CTYNEHN —
lMonepe4Hbie omeepcmusi. OTBEPCTUSI MOTYT OblTb CKBO3HbIE, TIyXue, ¢ hackown, ¢
LUMNMHAPUYECKOM N KOHUYECKON LIEKOBKOW, C pe3b00ii 1 NOA KOHUYECKUI WTUMT no
FOCT 3129-70. Npun NOCTpOEHUN OTBEPCTUSA MOXHO 3a4aTb ANSA HEro Kak yron
HaKroHa, TaK 1 yrosn nosoporTa.

PeanunsoBaHo peanuctnyHoe oTobOpaXKeHne B YepTexe KaHaBoK Ans BbiIxoga
LUNUdoBarnbHOro Kpyra.

PeannsoBaHo NOCTpoeHMe kKaHaABOK NOA CanlbHUKOBbIE BOMSIOYHbIE KOMbLA

BBegeHa BO3MOXHOCTb Bbl6Opa BapaHTa KOHTPOMSA LMANHOAPUYECKNX LLECTEPEH NO
NOCTOSIHHOW XopAe (BBoA BapuaHTa B Tabnuubl napameTpoB). ObecneveHa npoBepka
OOCTYNHOCTU MPUMEHEHNS MeTOAa KOHTPOIS HA OCHOBaHUKM NPOBEAEHHOrO pacyeTa
nepegauyw.

MonHocTbo NnepepaboTaH MoAynb 3aTbINOBKN 3ybbeB. PekomeHayeTcst ncnonb3oBaThb
TUNbI 3aTbINIOBKN 604K006pa3HbIl 1 ghopwmeseHb. Tvn 3aTbiNTIOBKM ghopuimeseHb
pekoMeHayeTCs AN TsKenoHarpyXeHHbIX nepegad. 3a cyeT 3a0CTPEHHOro yrna topua
yron gaereHus npu nepekniodeHnn 6onblue yrna TPeHnsa 1 NepekntoyeHne NponcxoanT
nerye v nnaBHee. [laHHbIV BUA, 3aTbINOBKM MOXHO BbIMOMHUTb TOSMbKO HA CTaHKax C
ury.

PeannsoBaH BLIHOCHOW anieMeHT ¢ npodunem chepnyeckon KaHaBKu.

PeannsoBaHoO NOCTPOEHUE TPEYronbHbIX KAHABOK Ha BHELUHEM U BHYTPEHHEM KOHTYpe
1 BbIHOCHbIX 3NIEMEHTOB C ee npodunem.

MosiBuNack BO3MOXHOCTb 3a4aHns YLLMPEHUS KaHABKM MOA CTONOPHOE KOSMbLIO.
Wcnonb3yeTcsa ang criyyaes, Korga HEBO3MOXHO 3apaHee BblYUCNTb MOMOoXeHne
KaHaBKM — TOr4a OHa JenaeTcs 3aBeJoMo Wwupe, Yem TpebyeTcsi, a u3bbITOK LLUMPUHDI
BblOMpaeTcsa npoctaBkamm u3 WnngoBaHHbIX WwWanb npu cbopke ngenus.
PeannsoBaHo NOCTPOEHUE CTyNEeHEN C KOHNYeCKMMn pesbbamm (metpudeckasa FTOCT
25229-82, arovimoBas TOCT 6211-52, TpybHaa TOCT 6211-81, 6anoHHaa FTOCT 9909-
81 n koHu4eckme pesbbbl Ana 6ypunbHbIX KonoHH FOCT 28487-90 n TOCT P 50864-
96). [ins Bcex pe3bb MoryT 6biTb CO3AaHbI BbIHOCHbIE 3f1IEMEHThI C Npodunem pesbbbl
N ¢ HeOBXO0aMMbIMW JONOSTHUTENBbHBIMUW 3N1IEMEHTaMM COrfacHoO CTaHgapTam
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(Hanpumep, ons pe3bb ons 6ypunbHbIX KONOHH — Npodunn 3ape3bboBbIX
pas3rpy304HbIX KAHABOK U T.M.).

- Peanu3oBaHbl HOBble BapnaHTbl MOCTPOEHUS NPOCTbIX KAHABOK: Npsmas ¢ packamu un
TpaneuevganbHasa. UIMeHHO 3Tu BapuaHTbl AOCTYMHbI NPU NOCTPOEHUMN MEXBEHLIOBbIX
KaHaBOK Yy 3y64aTbIX KOMEC C LWEBPOHHbIMU 3yObsMMU.

- Peanu3oBaHO NOCTpOEHME XBOCTOBMKOB M BTYNOK BarioB oT6opa MOLLHOCTU MO
FOCT 33032-2014 (paHee NOCT 3480-76)

- PaspelueHo nocTpoeHne nonepeyHbiX OTBEPCTUIN Ha BEHLAX 3yb4yaTbiX Konec,
YepBSAKOB N YEePBSYHbIX KOrec.

PacueTbl MexaHnyeckmx nepegay

— PaspaboTtaH Moayrnb reoMETPUYECKOro pacyeTa UUIMHAPUYECKON 3ybyaTton nepegaym
C apoYHbIMM 3yObsiMU. APOYHbIE 3yObs MO CPaBHEHMIO C TPAOULNOHHBIMU NPAMbBIMA
3y6baAMU NpU NOEHTUYHBIX KOHCTPYKTUBHO-TEXHOSOMMYECKUX NapameTpax no3songoT B

nepegaye nony4nTb 60nbLWMA KOIPPUUMEHT NnepekpblTha (¢ €=1...1,2 0o £€=2,5...3) n
TEeM CaMbIM MOBbICUTb HECYLLYYIO CNOCOBHOCTb U CyLLECTBEHHO CHU3UTb CKOPOCTb
OTHOCMUTENBHOrO CKOMbXEHUS 3yObeB B 3aLenneHun.

- B pacyeTte uunuHapuyeckon 3ybyaton nepegayn BHELLHEro 3auenneHus
npeaycMOTPEH pacyeT LWEBPOHHbIX Nepeaad.

- PaspabotaH Moaynb reoMeTpu4eckoro pac4yeta KOHMYEeCKOM nepeaaym ¢
TaHreHumanbHbIMK 3y6bamu.

- B pacyeTte 4yepBAYHbIX LMIMHOPUYECKMX Nepeaay Ha TeNSIOCTOMKOCTb peanv3oBaHa
BO3MOXHOCTb MOfb30BaTeNbCKOro Macna.

- PaspabotaH Mmoaynb reoMeTpu4eckoro 1 MPOYHOCTHOIO pacyeTa rmnovaHoON nepeaayu.

- PaspabotaH Mmoaynb reoMeTpu4eckoro n NPOYHOCTHOrO pacyeTa nepegayn Hosukosa.

- B pacyeT BMHTOBbIX 9BOSIbBEHTHbIX nepedady AobaBneH BapuaHT pacyeTa Yrnos
HakKrnoHa 3ybbeB 13 YCroBUSA MPUMEPHOrO paBeHCTBa AeNUTeNbHbIX ANaMeTpoB.

- MWcnpaBneHa owunbka B NPOYHOCTHOM pacyeTe LUNUHAPUYECKOW 3ybG4aTon nepepaydv
(BO3HMKana B HEKOTOPLIX Criy4asx).

Pac4eTbl KpenexHblx coeanHeHnN

- PaspabotaH Mmoaynb NPOBEPOYHOro pacyeTa LUNOHOYHOr0 COeANHEHNS
(npuamaTnyeckne n CerMeHTHbIE LLINOHKM).

- PaspabotaHa meToguka onpeneneHnsa AonyckaeMblX HanpsikKeHUn CMATUA 1 cpesa B
LUNOHOYHOM COEOUHEHUMN.

O6opydoeaHue: Tpybonpoeoon!

1.

Hob6aeneHa komaHga Mocmpoums wnaHa. OHa NO3BOMSIET CTPOUTL TMOKME LUNaHIN.
LWnaHrn ctpoATcsa Ha ocHoBe LWAaBNOHOB, KOTOPbIE KaXaoe NpeanpuaTne HactpamBaeT nog,
cebs. MNMocne Bbibopa WwabnoHa HeobxoaANMO 3a4aTb TOUKM MOAKITHYEHMS U, ECIN
TpebyeTcs, NPOMEXYTOUHbIE TOUKM, YepPEe3 KOTOpbIe AOSMKEH MPONTU LWNAHT (Hanpumep,
npucoeuHUTENbHbIE TOYKM XOMYTOB). Takke, Ans 6onee TOYHOro pasMeLLeHuns LWaHra,
MOXHO ynpaBnaTb NonoxeHnem JonosHumernbHbiX mo4yeK — Npou3BOSbHO BblOPaHHbIX
TOYEK Ha LunaHre.

Mpn NOCTpPOEHNN MOXHO 3adaBaTth ANWHY WnaHra. Ecnn 3agaHHasa anvHa okaxeTcs
HeJOoCTaTOYHOW, TO NOSIBUTCHA COOTBETCTBYIOLLEE NpeaynpexaeHne oKono Kypcopa u
coobLeHne B NpaBoOM HUXKHEM YTy 3KpaHa.

[ob6aeneHa komaHga lMpumMeHumsb winaHe noemopHo. KomaHga no3BonseT NoBTOPHO
NPUMEHATb YXXe CO3AaHHble WwraHrn. MNpu npMMeHeHnn CyLecTBYOLLEro LWiaHra B HOBOM
MECTe N3MEHAETCH TONbKO ero TpaekTopusa B COOTBETCTBUM C 3afaHHbIMU TOYKaMu, a
ocTarnbHble NapameTpbl (AnnHa, 0603HaYeHne, NPUMEHEHHbIN WabnoH) ocTaTcs
HEeU3MEHHbIMWN.

MepepaboTtaH anroputm paboTbl KoMmaHabl [Tocmpoums mpy6onpoeod. Tenepb MOXHO
nocTpouTb TPyb6oNpoBo4 C pasnnyHbIMU CTUNSMM.

Ctnnb TpybonpoBoga — Habop napameTpoB TPyObl M 3NEMEHTOB BETBIEHNIA U
NOBOPOTOB, CO34aBaeMbIX aBTOMATUYECKN, a TaKke napameTpoB TOYKU
npucoeanHeHnsa K 060pyaoBaHMIo.
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Bce ctunun, Haxogsimecs BHYTpU AOKYMeEHTa, NpuHagnexaT TONbKO 9TOMY
AOKYMEHTY. MIX MOXHO peaakTupoBatb, yaansTtb, 4obaenaTtb. Ctunm TpybonpoBogos
MOXHO co3aTb B TekyLeM harine, MOXHO 3arpy3nTb U3 yXKe UMEIOLLMXCA (hannos.

Ecnu ctunu Tpy6onpoBoaoB B MeCTax UX CTbIKOBKM HE COBMAAAlOT, TO NOABMASETCA
npegynpexaatoLwmin 3Ha4oK.

HobasneHa komaHaa Co3zdamb mo4Ky nodknroveHusi. KomaHaa no3sonsieT 3agatb
napameTpbl nogkniodeHnst TpybonposogoB. MoXHO ykasaTb yCroBHbIv npoxog, (Dy),
TONLWMWHY CTEHKM TPYObl, HAPYXHbIA AMaMeTp Tpybbl, cpeay, B KOTOpOM paboTaeT AaHHbIN
Tpybonposoga, un ycnosHoe gasnexue (Py). Ecnv npu noctpoenunn Tpybonposoaa B
KayecTBe HavanbHOW yKka3aHa TOYKa C 3aAaHHbIMU NapameTpamu, TO CTUnb Tpybonposoaa
Oyaet BbiOpaH aBTOMatmnyeckn. Ecnu B hanne sanncaHo HECKOMbKO CTUMENn C
noAaxoAsawmMMy napameTpamm ansa AaHHOW TOYKU NOAKMYEHNs, OyaeT npeanoXxeHo
BPYYHYIO BbIOpaTb CTWUIb M3 cnMcka Noaxoasiwmx. Takke Ha TOYKE NOAKITHYEHUS MOXHO
yKa3aTb OTBETHbLIN aneMeHT. [1pu nocTpoeHun TpyoonpoBoaa OT TOUKM NOAKMIOYEHNST 3TOT
anemeHT byaet nobaenaTbCs B Tpy6ONpoBOg aBTOMAaTUYECKM.

Mpwv nogknoyeHUn TpybonpoBoAa ¢ HENOAXOAALMMM NapamMeTpamMmn NosABUTCS
npenynpexaeHue.

CneunanbHas Bpeska Ternepb MOXET BbIMOSHATLCS U B Crlyvae, Korga OCEBbIE NIMHUM
Tpybbl 1 NaTpybka He nexaT B O4HOW NITOCKOCTW.

N3meHeHOo oToBpaxkeHne OTCTYNOB, BbINOMHEHHbIX HA TopLax TpyObl NpM NOMOLLM
komaHabl M3MeHumb OnuHy: ecnu K TpyGe npumeHsinachk onepauus M3mMeHUmMb OJIUHY,
TO Ha ee KOoHLax oTobpaxatoTcsl crneumarnbHble 3Ha4YKK1, BblAeNNB KOTOPbIe, MOXHO
OTpeaaKkTMpPOBaTb YNCNOBbIE 3HAYEHWNSI OTCTYMOB.

Mpw HacTpolrike NnapameTpoB TpybonpoBoaa MOXHO HasHa4yaTb 3a30p Nog CBapKy A/ BCEX
Tpyb, BXOOALWMX B peAakTMpyeMbI TpybonpoBoa,.

O6opydoeaHue: Pazsepmku

1.

o

9.

[lo6aBneHbl HOBbIE 3NTEMEHTHI:
— 0OTBOJ COCTaBHOWM TwM 2,

— 0TBOJ COCTaBHOM TuM 3,
Tpyba npsmMoyronbHas,

- Tpyba MHOroyronbHas.

Ons Mampy6ka KoHUYecKko20, mun 3 BBeEHO aBTOMaTUYecKoe yBenmyeHme TOYHOCTH
pacuyeTa pa3BepTKu.

B komaHae Mampy6ok yunuHopuyeckut, mun 1 nosBunacb BO3MOXHOCTb CO34aHus
naTpybka B Buae o6bl4HOM TpyObl (6€3 ckocoB).

[lns Bcex TMNOB O0TBOAOB A0GaBneH AOMOMHUTENbHbIV BapuaHT pacyeTa.
Bce TpexmepHble anemMeHThbl Tenepb CO34aTCs Kak MaKpO3NIEMEHTbI.

[ob6aeneHa HacTporika Ocmaensimb mosibko 3D c6opky. Ecnu onums BKItoYeHa, TO
rocrne co3gaHuns NpuNoXKeHNemM COCTaBHbIX TPEXMEPHbLIX 3fIEMEHTOB OTKPbITbIM OCTaHETCSA
TOonbKO Gpann cbopkn,a annel aetanen 6yayT aBToOMaTUYECKN 3aKPbIThl.

Hob6aeneHa HacTporika 3agpy3ka no Kypcopy. [laHHasa HacTpoWnKa BNUSIET Ha KONMYECTBO
OEeNCcTBUIN Npu 3arpyske NpUnoXeHns.

Bo Bpems paboTbl NpUnoxXeHns Tenepb 3anucbiBatoTCs nor-gannel. Mx Heobxoaumo
npeaocTaBnNATb Npy obpalleHnn B TeXNoAaepKKy AN peweHns npobnem ¢ npunoxeHmem
O6opydoeaHue: Pazeepmku.

WNcnpasneHbl 3ameyeHHble OLMGKM.

O6opydoeaHue: MemannokoHcmpykuyuu

1.

HobaeneHa komaHga Bonnmoeoe coeduHeHue. OHa no3sonseT ob6aBUTb Kpenex B
rpynny otBepctui. KpenexHoe coeguHeHne MOXeT BkoYaTb: 60nThl, Wwanbbl, B TOM
yncne NpPYXUHHbIE, N ranku.
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HobaeneHa komaHaa CoxpaHumb munoeoe coeduHeHue. OHa NO3BONSIET COXPAHUTb
TMNOBOE COeAMHEHNE MEeTaNIMYeCcKnX KOHCTPYKLUMIA B BUBNNMoTeKy coeanHeHumn
(o6bekToB), noagknoveHHyo B KoHdurypauumn npunoxeHusi. Tunosoe coeguHeHne — a1o
MEeCTO CoeaUHEHUs AeTanen meTannn4yeckon KOHCTPYKLIMK, MHOTOKpaTHO BCTpeYatoLeecs
B pamMKax OQHOW MEeTanIoKOHCTPYKLNN.

[obaeneHa komaHaa [Jobasumb munoeoe coeduHeHue. TUNoBoe coeguHeHne
BbiGUpaeTcst U3 GUBNMOTEKM TUMOBBLIX COEAMHEHU 1 BCTPanBaeTCa MexXay
CYLLECTBYHOLLUMUN B MOAENN ONOPHbIMK AeTansaMmu. OnopHasa aetanb — npodunb unm
nnacTuHa, BbINOSTHEHHAs! C UCMONb30BaHNEM NpunoxeHns O6opydoeaHue:
MemannokoHcmpykyuu. Ecnn B pesynbtaTte BCTaBKU TUNOBOrO COeAMHEHUS BO3HUKAIOT
KOHGMUKTBI U OLNGKM, aBTOMaTUYECKM 3anycKaeTcs NpoLece, NO3BONSHOWUA X
NCnpaBuTb.

B komnnekT noctaeku npunoxeHns O6opydoeaHue: MemannoKoHCMpPyKyuuU BKIlOMeHa
O6mbnmnoTeka TMNOBbLIX COEANHEHN OS5 AEMOHCTPAaLMM paboTbl NPUITOXEHNST U BbICTPOro
crapTa.

Omnuyus eepcuu 17.1 om eepcuu 16

MexanHuka: lNpyxXuHbi

1.

2.

11.

12.

WHTepdelic npunoxeHus nepepabotaH ans obecnevyeHns egqMHoodbpasns BHELIHEro Buaa
¢ nntepdericom KOMIMAC-3D v17.1 Home.

ONTUMM3NPOBaAHO NOCTPOEHME TPeXMEPHbIX Moaenen NpyxuH. B pesynbtaTte ckopocTb
NOCTPOEHUs MoAEeNen No peaynbTaTtaMm TECTOB YBeNM4YMnach B ABa pasa.

[ns NpyXuH cxaTtust n pacTsikeHns 4obaBneH NpoBEPOYHbIN pacyeT Mo reoMeTpPUYeCcKUM
napameTpam.

B npoBepoyHOM pacyeTe Mo CUMOBbLIM XapakTEPUCTMKaM MPYXUH CXKaTUs U PaCTsXKEHNSs
fo6GaBneH KOHTPOsb BBOAUMBIX Nofnb3oBaTenem cun: Fy < F, < Fa.

No6aBreH pacyeT CUINOBbIX XapakTEPUCTMK MO reOMEeTPUYECKUM NapaMeTpam Ans NpyXuH
Kpy4YeHuUs.

[ob6asneH pacyet no OCT 3-2561-91 «[MpyXnHbl BUHTOBbIE LUITMHOPUYECKME KPYYEHUS.
TexHunyeckue ycnosmus».

Mpy NOCTPOEHNN TPEXMEPHOM MOLENY NPYXUHbI 6e3 pacdeTa NosiBunach BO3MOXHOCTb
3agaBatb npegonpeneneHHble COCTOSAHNUS NPYXUHbI. X MOXHO BbIBpaTb 13 Tabnuupl
NepeMeHHbIX.

[ob6aeneHa BO3MOXHOCTb NOCTPOEHMS NEBLIX MPYXNH B cooTBeTCcTBMM ¢ N. 2.1 TOCT
2.401-68 EgnHas cuctema KOHCTPYKTOPCKOW AOKyMeHTaumu. Npasuna BbiNOAHEHUS
yepTexen NPYxXuH.

[ob6asneHa nHterpauns co cnpasovHMkoMm Matepuansl n CopTameHThbl.

B cbopoyHon mogenu nosisunacb BO3MOXHOCTb BbibOpa COCTOSIHUSA NPYXXUHbI:
npegsaputensHas gedopmauus, paboyvas geopmaums, MakcumanbHasa gedpopmaums.
[ns atoro cneayet BbIbpaTb HY>KHYHO CTPOKY U3 Tabnuubl NEpEMEHHbIX.

Tenepb B YepTexXe NPYKUHbI AN KAXKA0W ee NPoeKLmm co3gaeTcs COOCTBEHHbIN BUL,.
HasBaHue Buaa 3apaetcsa B cootBeTcTBUM ¢ N. 5.1 TOCT 2.305-2008 EanHas cuctema
KOHCTPYKTOPCKOM AoKyMeHTauun. 3obpaxeHns — BUAbI, pa3pesbl, CEYEHUS.

B npyxuHax cxaTusi, pacTsSXeHUs!, Kpy4eHUS, KOHUYECKNX NPY>KMHaX M3MeHUncs cnocob
onpeaeneHns rpaHNYHOro yCnoBms Ansi 4ONYCKAEMOro KacaTesnibHOro HanpsbkeHus [T).
Tenepb Npu pacyeTe JONYCKAEMOro KacaTernbHOro HanpskeHus [T], korga oHO 3aBUCUT OT

R (BpeMeHHOe conpoTMBIEHNE pa3pbiBY), 3Ha4YeHne Ry, npMHMMaeTcs paBHbiM R, max, a
paHee NpUHUMAanoch paBHbIM Ry, cpedH.
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13.

14.

15.

16.

B npoBepoyHOM pacuyeTe npyxuH gobaBneHa BO3MOXHOCTb MOCTPOEHUS NPYXMHbI 4115
crny4as, Korga npyxmHa He npoxoguT no NpoYHocTu. MNpn aTom Ha bopme Pe3ynibmambi
pacyema B none Cmamyc pac4yema nosiBNsieTca npeaynpexaeHve.

[opaboTaHbl CKPYrneHnsa B 3auenax TpeXMepHbIX MOAENen NPYXMH pacTSXKeHUs KU
KpyYeHus.

N3ameHnncst cnocob 3agaHvsa AnuHbI 3auena NpyXmnHbl KpYYEeHUsT: pacrnonoXeHne
pa3MepHbIX JIMHUI B OKHE 3afaHus NapaMeTpoB 3aLenoB CTano aHanorm4yHo
PacnonoXEeHWIO pa3MepPHbIX NTMHUIN B YepTEXeE.

CTvnu NMHUMI gruarpamMmmbl UCMbITAHUA NPYXMHbI NPUBEAEHbI B COOTBETCTBUE C
pekomeHpaumamn P 50-77-88. EQuHas cucmema KOHCMpPYKmopcKkol OoKymMeHmauuu.
lNpasuna ebinonHeHuss duazpamm.

B rpadhe «MacwTtab» OCHOBHOWM HAANUCK YepTexa NPYyXnHbl Tenepb CO34aeTCH CCblflka Ha

17.
18.

mMacLiTab rmaBHOro BmMaa.
McnpaBneH oT4yeT, co3aaBaemblvi C NPYXMHON KPyYEHUS.
M3meHeH uBeT TpeXMepHON MogenNun NpyXuHbl.

MexaHuka: AHuUmauyus

1.

MosiBuNack BO3MOXHOCTb 3aaBaTb KOHEYHOE MOSI0XKEHNE KOMMOHEHTA Ha ware
nepemelleHns 6e3 cosgaHusi Unu Belbopa TpaekTopumn. KOMNOHEHT MOXET ObITb
nepemeLLeH B KOHEYHYH TOYKY NtobbiM BO3MOXHbIM B KOMIMAC-3D Home cnocobom. B
meHto Mapamempsbi nob6asneHa komaHaa lMepemeweHuss — U3 Ha4aslbHO20
rnoJsioXKeHus1 8 mekyujee.

MosiBUNack BO3MOXHOCTb COXPaHATb B CLEHApWM Ha Lare aHnmauum pasnmyHbie
COCTOSIHUA «CLEHbI» (M300pakeHne MOAENN Ha SKpPaHe) N OCYLLECTBASATL NS1aBHbIE
nepexoabl Mexay cLueHamu, BKoYas NoBopoT, NepeMeLleHne n MaclutabupoBaHue.
lMepexopn OT CLEeHbl K CLieHe MOXET NPOMCXOANTb OOHOBPEMEHHO C 0ObIYHBIMM
ABWKEHNAMWN KOMMOHEHTOB.

HobGaeneH BbIOOP KOAEKOB ANl CXKaTUA BUAEOMOTOKA.

MosiBUNach BO3MOXHOCTb COXpaHEeHUs nocrneaoBaTeNbHbIX PACTPOBLIX M300paeHun
NOMOXEHNA MexaHu3ma (KMHOrpaMMbl) B NpoLecce BbINOSTHEHWS.

[opabotaHa CnpaBo4Has cucrema.

PeweHa npobnema c 3anuceio Bugeoponunkos ana KOMIMAC-3D V16 Home B
onepaumoHHbIx cuctemax Windows 8 n 10. cnpaeneHbl gpyrme owmoku.

O6opydoeaHue: CeapHble cOeOUHEHUSs

1.

2.

NHTepdelic npunoxeHus nepepabotaH ans obecnevyeHus egqMHoodbpasns BHELLHEro Buaa
¢ nntepdgericom KOMIMAC-3D v17.

HopaboTaHa komaHga O603Ha4YeHuUe ceapHO20 Wea:

- B rpadhmnuyeckom gokymeHTe gobaBrneHa BO3MOXHOCTb pacyeTa MaccChl HanaBneHHOro
mMaTepuana CBapHOro LUBa.

- B mogenwu, npu BBoge Tekcta 0603HaYeHns, oTobpaxaeTcs nHdopmauns o gnvHe
CBapHOro LWBa U Macce HannasneHHOro Matepmana cBapHoro LUBa.

- [obaBneHa BO3MOXHOCTb CO34aHMsA 0603HaYeHNs1 HECTaHA4APTHOrO LWBa C NyCTON
MOSIKOM N C BBOAOM MPOU3BOSIbHOIO TeKCTa BMECTO nNapameTpoB 0603HaYeHus LWBa.

- [o6GasneHa BO3MOXHOCTb DOPMUPOBAHMS OTCTYMNOB B Ha4ane u KoHue wea. OTCcTynbl
3a4aloTCsA NpY NOMOLLM XapakTepHbIX ToveK. OTCTyNbl y4UTLIBAKOTCA NpU pacyeTe
OJMHbI LWBA W, COOTBETCTBEHHO, BNUAIOT HA pacyeT MaccChl HanmaBneHHoOro MmaTepmana.
BosBpat k MICXxoQHOMY COCTOSAAHMIO (T. €. COpPOC OTCTYNOB) OCYLLIECTBNAETCA KOMaHAOM
KOHTEKCTHOro MeHio BoccmaHoeumb cocmosiHue.

- [obGasneH cneumanbHbIN PEXUM CO34aHMs 0003HaYeHUn CBapHOro WBa. B aTom
pexume Ha ctagum paboTbl ¢ paHTOMOM 0603HAYEHNsT CBApHOrO LBa aBTOMaTUYECKN
noabupaeTcs HoMep LWBa W onpeaenseTca Kom4ecTBO LUBOB.
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[obaeneHa komaHaa lMpeobpa3zoeaHue o603HayvyeHul u3s 3D e 2D. KomaHaa
npeaHasHayeHa Ans npeobpas3oBaHUA B pa3pyLUEHHbIX acCoLMaTUBHbIX BUAAX
obo3HaueHun, nepegaHHbix 3 mogenu (3D), B 0603HaveHus 2D. NpeobpasoBaHHbie
0603Ha4YeHunss OyayT OOCTYNHbI AN peAakTUpOoBaHUs B rpaddMyeckoM AOKYMEHTE.

[ob6asneHa komaHaa KoHcmpykmueHble arieMeHmbl c8apHbIX We08 ANs CO34aHus
N300paxeHNn CTaHAAPTHbIX KOHCTPYKTUBHBLIX 31IEMEHTOB LLUBOB CBapHbIX COeAUHEHUI B
rpadouyeckmx AOKYMeHTax M ackmsax TpexmepHbix mogenen KOMIMAC-3D.
OcHoBHOW yHKUMOHAN KoMmaHabl:
— KOHCTPYKTUBHbIE 3rIEMEHTBI LLUBOB CBAPHbIX COEANHEHUI CO30al0TCA COrfacHo
crneaywoLwmm cTaHaapTam:
- OCT 5264-80 Py4Has gyroBasi cBapka. CoegmHeHus cBapHble. OCHOBHbIE TUMbI,
KOHCTPYKTUBHbIE 3NEMEHTbI 1 pasMepbl
- [OCT 8713-79 Ceapka noa cdpntocom. CoeaunHeHusa ceapHble. OCHOBHbIE TUMBbI,
KOHCTPYKTUBHbIE 3NEMEHTbI N pasmepbl
- [OCT 14771-76 [yroBasi cBapka B 3allMTHOM rase. CoeanHeHnsa cBapHbIe.
OcCHOBHbIe TUMbl, KOHCTPYKTUBHbIE 3EMEHTbI 1 pasMepsbl
- [OCT 14806-80 OyroBasi cBapka antOMUHUA 1 antOMUHUEBLIX CNNAaBOB B UHEPTHbIX
razax. CoegnHeHus ceapHble. OCHOBHbIE TUMbl, KOHCTPYKTUBHbIE 3NTIEMEHTbI U
pasmepbl
- Co3sgaHne KOHCTPYKTMBHOIO afieMeHTa LWBa U pa3genkm KpoMokK AeTarnen.
- YnpaBsneHue co3gaHneM KOHCTPYKTUBHOMO 3fieMeHTa LBa.
- OTobpaxeHne pa3amepoB, B TOM YNCIIE C HYNIEBbIM 3HAYEHNEM.
- 3epkanbHoe oTpaXxeHNe KOHCTPYKTUBHOIO afieMeHTa LUBa.
— Bbibop 6a30BOM TOYKM BCTABKM MPU CO30AHUN KOHCTPYKTUBHOMO 3fieMEHTa LUBa.
- YnpasneHue co3gaHneM KOHCTPYKTUBHOMO arieMeHTa pasfenku KpOMOK AeTanen.
- OTob6paxeHue oTaeNbHbIX AeTanen KOHCTPYKTUBHOIO afeMeHTa.
- OTob6paxeHne KpOMOK AeTanen KOHCTPYKTUBHOMO feMeHTa.
OTobGpaxeHne LUITPUXOBKN AeTanen KOHCTPYKTMBHOIO afiEMEHTA.
OTobpaxeHne pasamepoBs, B TOM YNCIIE C HYyIEBbIM 3HAYEHNEM.
3epkanbHoe oTpaXkeHne KOHCTPYKTMBHOIO 3fieMEHTa pas3genkm KpoMok AeTanen.
Bbibop 6a30B0OM TOYKM BCTABKM MPU CO30AHUN KOHCTPYKTUBHOMO 3fieMeHTa pasaenku
KPOMOK geTarnen.
- 3agaHve pa3mepoB B COOTBETCTBUM CO CTaHAAPTaMM Ha KOHCTPYKTUBHbIE 3NTIEMEHTbI
LLIBOB.
- @dopMMpoBaHME CBONCTB KOHCTPYKTMBHOIO 3fieMeHTa LWBa AN UCNONb30BaHUA B
oT4yeTax.
- Co3sgaHne KOHCTPYKTMBHOIO afieMeHTa pa3geriku KpOMOK AeTanen B ackuse
TPEXMEPHON MOLENN C aBTOMATUYECKMM HANOXEHWEM CBA3EN N OrpaHUYEHUNA.
- PepaktnpoBaHune napameTpoB KOHCTPYKTMBHOIO 3f1IEMEHTA.
- PepaktnpoBaHune pasMmepoB KOHCTPYKTUBHOIO afieMeHTa.

MosiBMNacb BO3MOXHOCTb CO3[laBaTb Ycsio8Hoe 0603Ha4YeHuUe ceapHO20 wea B MOAENM.
CosfaHHoe ycroBHOe 0603HaYeHe CBapHOrO LUBA MOXET ObITb NepefaHo B YepTeX.
Takke B 4epTeX MOXET ObITb NepeAaHa AnvHa CBapHOro LBa.

[locTynHbl cnegyrowwme cnocobbl Co3aaHnsA YCNOBHOrO 0603HaYeHNst B MOAENMN:

- [lo epaHsaAM — noo4yepeaHo yKasbiBalOTCs rpaHyn NepBoro U BTOporo obbekra ans
NMOCTPOEHUS MEXAY HAMUN CBapHOrO LLBA;

- [lo pebpam — LLIOB CTPOUTCS NO yKaszaHHbIM B Moaenu pebpawm;

- [Mo moykam — B yka3aHHOW TOYKe rpaHn co3gaeTcsi yCrnoBHoe 0b60o3HaveHne
KOHTaKTHOW CBapKM.

O6o03Ha4eHne CBapHOro LWBA, TakK Xe Kak 1 Npu paboTte B YepTexe, 3aQaeTcs B Avarnore
napameTpoB WwBa. [JoCTynHbl crneayowme TUnbl LIBOB:

- CmaHOapmHbIlU Wos;

- HecmaHOapmHbIl wos.

B paspen Pedakmop pnobaeneHa komaHaa MHghopmayusi o weax. OHa nossonseT
nony4nTb CBEAEHUS O ANIMHE LWBa M Macce HannaeneHHoro metanna. KomaHga
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11.

12.

13.

14.

npUMeHUMa K TpeXMepPHbIMU MOAENAM, CoAep>KalluM CBapHbIe LUBbI, U YepTexam C
accoumMaTUBHbIMU BUOAMU Takux MOAenen.

Macca HannaBneHHOro MeTanna paccynTbiBaeTCcs No NIIOTHOCTU W NoLwaan nonepeyvyHoro
ceyeHus WwBa nmMbo No 3agaHHOW Macce NOroHHOro MeTpa LWBaA.

MNoTHOCTbL HannaBNAEMoro MeTanna MoXeT ObITb BoibpaHa 13 cnpaBoYHUKa
Mamepuanbl u CopmameHmbI U BBeAEHa BPYYHYH0. [noLwaab nonepevyHoro ceveHmns
LWBa MoXeT bbITb paccunTaHa B gunanore lMapamempbl ceapHO20 wea v BBeAeHa
BPYYHYIO.

B komaHgy KoHcmpykmueHble asieMeHmbl c8apHbIx wieoe gobasneHa BO3MOXHOCTb
BblOOpa napaMeTpoB KOHCTPYKTMBHOMO afieMeHTa No yKkasaHHOMY B AOKYMEHTE
0003Ha4YeHNI0 CBApHOrO LWBA.

B komaHge Pedakmop KOHCMPYKMUEHbIX 35ieMeHmoe fobaBneHa BO3MOXHOCTb
O4UCTKM 06IacT BHYTPU KOHTYpa HECTAH4APTHOro ceBapHoro wea B cootBeTcTBMM ¢ FTOCT
2.312-72.

Ons NnpepbIBUCTOIO WBa noAasuiacb BO3MOXXHOCTb USMEHEHUA HanpaBneHNA NOCTPOEHNA.

B cTpoky cocTosiHusi guanora Beoga napameTpoB CTaHAapTHOro Wwea gobaeneHa
MHcpopmaLms o TUne Wea n cnocobe cBapku.

B onanorax Beoga napameTpoB CTaH,EI,apTHOFO n HeCTaHD,apTHOFO wBa Ha Crnnckax tuna
iBa npaBoﬁ KHOMKOM MbILLW BbI3bIBAOTCH KOHTEKCTHbIE NaHenu BbI60pa TUnNa Lwea.

B amanorax npunoxeHust Ha cnnckax napaMeTpoB ABONHBLIM LLENYKOM NPaBoi KHOMKK
MbILLX BbI3bIBAOTCSA KOHTEKCTHbIE MEHIO BbIOOpa 3Ha4YeHusa napameTpa.

B Habop nepemMeHHbIX 00bekTa 0603Ha4YEHNs] CBapKM B MOAeNu gobasneHa nepeMeHHas
Macchl.

VcnpaBneHbl HangeHHbIe OOk,

O6opydoeaHue: Pazsepmku

1.

3.
4.

B npunoxeHue gobasneHs!:

—  TPOWHWK, TUN 4;

—  TPOWHWK, TMN 5.

B komanoe Omeod cocmaeHol nosasunachk onuusa Cosdaseame JIUCMOSbIM MEJIOM.
Ecnu oHa BknoYeHa, To Modenb 0TBOAAa CO30aeTCsl C UCMONb30BaHNEM JTUCTOBBIX
onepawui, a ecnu HeT, TO C UCMOSb30BaHNEM NOBEPXHOCTEN. Pa3BepTka 0TBoAA CTPOUTCS
Takum obpasom, 4YTobbl NepeceyveHmns Npu CTbIKOBKE Obln NCKIHYEHbI.

MosBnnack BO3MOXHOCTbL 9KCNOPTa AaHHbIX B oopmaTt Anis ctaHkos ¢ UITY.
VMcnpaBneHbl HangeHHbIe OOk,

O6opydoeaHue: MemannokoHCcCmpyKuuu

1.

2.

B komaHgax lMnacmura v 'pynna omeepcmuii nosiBunack BO3MOXHOCTb 3afaBaTb
dopMoobpasyioLLyo reoMeTpuio NPy NOMOLLN NOSNb30BAaTENbCKOro 3CKU3a.

MosiBunack komaHaa Cozdameb yepmexxu ons lpogpuned, NMnacmuH u Pebep

xxecmkocmu. OCHOBHble BO3MOXXHOCTW KOMaHbl:

— OO0BbekTbl 4N co3gaHus YepTexen moryT 6biTe BbibpaHbl kak B [lepeBe mogenu, Tak u
B rpacmyeckon obnactu.

- HanpaBneHue anemeHTa B KOHCTPYKLMM MOXET HE COBMNadaThb C HN C OOHOW U3 OCen
CUCTEMbI KOOpAMHAT. HecMoTps Ha 3To, BUAbI ANeMeHTa B YepTexe 6yayT KOPPEKTHbI.

- Tlpw co3gaHnm YyepTexa MacliTab Bnaa BbibnpaeTcs aBTOMaTU4YEeCKM B 3aBUCMMOCTH OT
rabapuTtoB cedeHus anemeHTa. Npn HeobxogmmocTn obaBnATCA paspbiBbl BUaA.

— 3a oavH ceaHc paboTbl KOMaHAbl MOXET ObITb CO34aHO HECKOMNBbKO YepTEXEN.

Co3aaHHble YepTeXn aNeMeHTOB aBTOMaTMYECKM NOAKINIOYATCA K COOTBETCTBYOLLMM

ob6bekTam crneunukaummn B TPEXMEPHON MOLENMN KOHCTPYKLIMW.

MosiBunack komaHaa CkpyarieHue. [103BONAET CTPOUTL CKPYIIIEHMs Ha Nnpodunsx,
nnactuHax n pebpax >XeCTKOCTW.
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10.

11.

12.

13.

14.

15.

MosiBunacek komaHaa CneyuanbHasi pa3desika, npeaHasHavYeHHasa Ans BbINOMHEHUSA
pasgernku getanemn, NpUMbIKaoLLMX K cTanbHbIM ropayekaTaHbiM yronkam no FOCT 8509—
93 n F'OCT 8510-86, oeyTaBpoBbiMm Gankam no NOCT 8239-89 un weennepam no NOCT
8240-97. Pasgenka BbINOMHAETCS B COOTBETCTBUM C TpeboBaHMAMU K Npodunnism
Aetanen, NPUMbIKaIOLLMX K NPOKaTHBbIM NPOdUNIAM B CBapHbIX KOHCTPYKLMAX.

B napamMeTpax 0OBbEKTOB NosiBMNAch BO3MOXHOCTb ynpaBnaTb co3gaHneEM obbekToB
CI'IeLl,VI(*)I/lKaLI,VIVI, a TakKXXe BO3MOXHOCTb CMEHbI pa3aena CI'IeLI,I/I(*)VIKaU,VII/I.

B koMaHaax nocTpoeHust NrnacTuH 1 Nnpodunen nossunack BO3MOXHOCTb Bblbopa LeHTpa
TSXKECTU CeYeHNs B Ka4eCTBe NO3MLNOHMPYIOLLLEN TOYKM.

B accounaTBHOM Buae ¢ MoAeNM TeNepb MOXHO Co3faTb NPOEKLMIO He BCe
KOHCTPYKLMW, a MPOU3BOSIbHO BbIGPAHHOIO Tena Mnm KOMMNoHeHTa.

KomaHabl @acka v IMa3 Tenepb MOryT NPUMEHSITLCS K pebpaM KeCTKOCTU, MOCTPOEHHbIM
npu NOMOLLY crieumanbHbIX KoMaHa npunoxeHus O6opyaoBaHue:
MeTarnfIOKOHCTPYKLUN.

HopaboTaHa komaHga Cmbikoeasi pa3derika:

- peanu3oBaHO aBTOMaTU4ecKoe OOTArMBaHWE peaakTupyeMmoro npocpumnsa oo
dopmoobpasytoLuero,

- B KayecTBe KaK pefakTupyemoro, Tak n oopmoobpasytoLiero oobekta Tenepb MoryT
NCNonb3oBaTbCsA NNacTUHbI U pebpa KeCcTKOCTU.

[ns nonen BBoga NapameTpoB TEMEPb MOXET UCMONb30BaTbLCA rTEOMETPUHECKUN
KanbKynaTop.

Mpu BbINONHEHUM KOMaHObl Pe6po xecmkocmu Tenepb MOXHO yka3blBaTb OObEKTbI
mMoaenu, onpegensoume pasmepbl pebpa.

B kauecTBe rpaHuubl B kOMaHae YceyeHue/yOnuHeHuUe Tenepb MOXeT UCNONb30BaTbCs
NOBEPXHOCTb MPOU3BOSIbHON hOPMbI (paHee rpaHuua Morna OblTb TONBKO MITOCKON).

K npocnnam KOHCTPYKLMK Ternepb BO3MOXHO NPUMEHEHNEe KoMaHabl Packa.

Ecnu B kOMaHAax, rae ncnonb3yeTcst MexaHnam Mo3numoHnpyoLwmx TOYEK, HaxaTb U
yaepxuaTtb knasuwy <[lpobesn>, 10 No3mumoHmpyoLwwmne Toukm BbibpaHHOro ob6bekTa
OCTalTCA aKTMBHBIMU AaXe B Criyvae, Korga Kypcop nepexoauT Ha Apyron ob6bekT.

B kauectBe hopmoobpasytoLlero ceveHns npomng Tenepb MOryT MCNOSb30BaTLCS
dparMeHTbl U3 NONb30BaTENBCKON BMBNIMOTEKM IaNEeMEHTOB (chann ¢ pacumpeHmem kie).

lNpunoxeHue Tpy6onpoeodns! 3D

MpunoxeHne NonHocTbio NepepaboTaHo. HoBasi Bepcusi NpunoXeHns HasblBaeTcs
O6opydoeaHue: Tpybonpoeodnl; ms harna npunoxennss — Pipeline.rtw.

Baumanue!!! MNpexHsa Bepcus npunoxexus, Tpy6onpoeods! 3D (nvs danna —
Piping.rtw), ocTaeTcsi B KOMNeKkTe NocTtaBkn. Ee pekomeHayeTca ncnonb3oBaTb TOMbKO
Ana nogaepxkm mogenen Tpyéonpoesogos, BobinofiHeHHbIX B KOMIMAC-3D Home Bepcum
16 n 6onee paHHUX.

MpunoxeHne O6opydoeaHue: Tpybonpoeodbi NpeaHa3HAYEHO ANs NPOEKTUPOBaHUSA
pa3BEeTBMEHHbIX cucTeM TpybonpoBooB. OCHOBHbLIE OTNNYMSA HOBOW BEPCUM MPUITOXKEHNUS
OT NPEXHEMN:

- B npouecce nocTpoeHns TpaekTopum Tenepb aBTOMaTu4ecku CTPOMTCA U cam
TpybonpoBoA; ero napameTpbl 3a4al0TCH Ha cneynanbHoOn naHenu. B npunoxeHun
Tpy6onpoeods! 3D TpeboBanock 0TAENbHO CTPOUTL TPAEKTOPUIO, a 3aTeM — TPYObl
Ha Hen.

- B 3aBMCUMOCTU OT KOH(PUIypaLmm TPAaeKTOPUN BbINOSHAETCA aBTOMaTn4eckmi nogoop
aetaneun Tpybonposoga. Hanpumep, B MecTe NoBOpOTa TPAeKTOpUN aBToMaTUYECKU
pasmeLLaeTca oTBog unu crmb Tpyobl, a B MecTe nepeceveHus Tpyb nossnseTcs
TPOMHWK 1Unu Bpeska. bnarogaps atomy Bpems noctpoeHus Tpybonposoaa
3HaA4YMTENbHO COoKpalLaeTcs.

- Tpybonpoeoa otobpaxaeTca B [lepeBe mogenu otaeribHbIM 00BHLEKTOM, UTO AenaeT
HaBurauuo no npoekty 6onee ynobHon. Buibop Tpyd 1 351EMEHTOB HE OrpaHuYeH
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Tpema Tunopasmepamu (Dy 20, 50 n 150), kak aTo BbINO B NPUNOXEHUN
Tpy6onpoeodni 3D.

[nsa pasmelleHns anemMeHToB B NpoLecce NOCTPoeHnst TpybonpoBoaa UCnosib3oBaHmne
KOMaHA conpsikeHunn ns 6asosoro gyHkumoHana cuctemol KOMIMAC-3D 6onblue He
TpebyeTca. QnNemMeHTbl pa3MeLLaTcs NPy MOMOLLN «MArHUTHBIX COMPSDKEHNNY
OpUEHTaLMA aNeMeHTa onpeaensieTcs aBToMaTuyeckm Npu NoaABeaeHUN ero K TOUKe
BCTaBKW.

Banbil u MmexaHu4Yyeckue nepedaqyu

1. TeHepauus TpexmepHbIX Moaenen

MepepabotaH moaynb reHepaumm 3ybyaTbix BEeHUOB, bnarogapsa yemy 3ybyaTble
BeHLUbl Tenepb cTposTca 6onee yem B 10 pas BbicTpee.

PaspaboTaH MOAynb reHepauumn reoMeTpmyeckn KOPPEKTHbIX Moaenen 3ybuaTtbix
BEHLIOB YepBsYHbIX kKorec. Moaynb peanuayeT yHUKarnbHYt0 METOANKY MOCTPOEHUS,
nmMuTUpytoLyto 3ybocpesepoBaHue.

PaspaboTaH MOAyrb reHepauumn reoMeTpruyYeckn KOPPEKTHLIX MoAENen KOHUYECKNX
KpYroBbIX KOMnec ¢ KpyroBbiM 3y6omM. Moayrnb peanuayeT YHUKanbHy0 METOAUKY
NOCTPOEHUS, rapaHTUpytoLLyto cobupaemocTb nepegayn — 6e3 B3amMmonepeceyeHnn u,
Kak NnpaBuIio, yooBNeTBOPUTENbHOE PacrnofioXeHne MrHOBEHHOWN NMOLLAAKN KOHTaKTa.
PaspaboTtaH moaynb reHepaumm peanucTu4Hon pe3bbbl BCex TUMNOoB, obecneynBaroLwmin
NOCTPOEHME He TONbKO Npodunen, Ho 1 Bbixoga pesbb.

B moagyne reHepaumv mogenen KOHNYeCKnx Kornec ¢ KpyrosbiM 3ybom BBeaeHa
BO3MOXHOCTb YrNpaBrieHUs NOMOXeHNeM CYMMapHOro NATHa KOHTakKTa 3a cyeT
N3MEHeHMa NapaMeTpoB Nokanusauun. 3HavyeHns K03 PULNEHTOB NoKanmMaaumm
yCTaHaBNMBAOTCSA BPYYHYHO B NONb3oBaTenbckoM dpanne Shaft3D.ini.

MepepaboTaH MexaHM3M reHepaumMm Moaenen YepBsKOB: Tenepb ANA BCEX BapuaHTOB
dopmmpyeTcsa oceBor Npodusib 1 reHepaumnsa ocyLeCcTBASETCA N0 OAHOMY NPUHLMMY.
ObGecneveHa reHepaums Mogernen YepBsiyHbIx konec TunoB ZI, ZN1, ZN2, ZN3, ZT1,
ZT2 (paHee — TonbkO TMNa ZA).

B Mogensax obecneyeHa reHepauus BbIXo4oB nNpodunen 4epBsakoB (BCeX TUMOB) MNpU UX
HapesaHun Ha Bany.

PaspaboTtaH mogynb reHepaumn reoMmeTpuyeckn KOPPEKTHbIX MoAernen 3ybyaTtbixX
BEHLO0B rMobonaHbIX YEPBSAKOB U YEPBSAYHbIX KOSlec.

PaspaboTtaH Mmoaynb reHepaumm reoMeTpuyeckm KOpPeKTHbIX MOAenen 3Be3foyek n
LEBOYHbIX KONEeC LIeBOYHON nepeaayu.

PaspaboTaHbl MOAYNN reHepaLumn reoMeTPUYECKN KOPPEKTHBIX TPEXMEPHLIX MOLENEN:
— LecTepeH unnuHapuyeckon 3ybyaTon nepegaydm ¢ 4acoBbiM nNpodunem,

— 3B€3004€eK U LEeBOYHbIX TPMOOB LIEBOYHOW YaCOBOW nNepeaaydu.

PaspaboTaH dyHKLUMoHan dopMmnpoBaHns pe3bboBbiX XBOCTOBUKOB C BHELLHEN
MeTpudeckon pe3bbon HeENOCPEeACTBEHHO B TpexmepHon mogenu. MNpuHumn Beibopa
pe3bbbl 1 ee napameTpoB MOMHOCTLIO 3aMMCTBOBaH U3 Anarora co3fgaHus pe3sobl B
npunoxexHun Banbl u MexaHu4Yeckue nepeda4qu 2D.

PaspaboTaH mogynb reHepaumn reoMmeTpuyeckn KOPPEKTHbIX MoAENen NNOCKNX Konec
nnocKouMnMHApMYeckon 3ybyaTon nepegayn.

HopaboTtaH Mmoaynb reHepauunm reoMmeTpuyeckn KOPPeKTHbIX MOAenen WwecTepeH
KOHMYeCKOM nepefayn ¢ KpyroBbiM 3y6oM. M3MeHeH NpuHUMN HasHavYeHns

KO3 PULMEHTOB NoKanuaauum n ux pusanyeckmin CMbICH: Ternepb OHNM COOTBETCTBYIOT
yrnam kadaHus ngeanbHoro obkaTtHoro Bblpesa wecTtepHu. Kpome Toro, paspaboTaH
MEeXaHW3M COXpaHeHUsi ngearnbHOro o6kaTHOro Belpesa wectepHn. CoxpaHeHHble
AaHHble aBTOMaTUYECKN UCNONb3YITCH NPU NOCNEaYILWNX NEPEeCTPOEHNSX LECTEPHN
(nonbope koapdMLMEHTOB fokanuaaumm Npu peryrnmupoBKe MONIOXEHUA 1 pa3mepa
NsATHa KOHTakTa), bnarogaps 4emy nepecTpoeHns 3HaYUTENbHO YCKOPSIHOTCS.

2. CosgaHue YepTexen

BeeneHo gononHuTensHoe NnoCcTpoeHne and KOHWYeCKoMn nepenayun ¢ KpyroBbiMu
3y6b9|MI/I — U3MepPUTESIbHOE CeYveHne.
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Tenepb 3agaHne guameTtpa pesbbbl BO3MOXHO HENOCPEACTBEHHO B Ananorax
pedakTMpoBaHUs NapaMeTpoB pe3bObl.

YcoBepLIEHCTBOBAH NPOLIECC MOCTPOEHUs Npodunen pesbbbl: 4opaboTaHbl BEIHOCHbIE
3MneMeHTbl ¢ Npomnsamu pessobl.

PaspaboTaH dyHKUMOHaN nocTpoeHus npotoyek aAns ynopHon (FTOCT) n kpyrnown

(DIN 405) pesbb.

MosiBunacbk BO3MOXHOCTb CO34aHUS BbIHOCHbBIX 9IEMEHTOB C NPOUNISAMM NPOTOYEK
nop, BbIxoq, pe3bboobpasytoLero MHCTPyMEHTa, B TOM YuChe NS MecTa nog yCTaHOBKY
KPYrmnow LnnueBor rankm 1 CTONOPHOM MHOronanyaTon wanobsol.

MosiBMNack BO3MOXHOCTb CO30aHUSA BbIHOCHbBIX 3f1IEMEHTOB C NPOomnem KaHaBku Noj
A3bIYOK CTOMOPHON Wanbbl Ans MecTa nNog YCTaHOBKY KPYriow LWANLEBOW rankn u
CTOMNOPHOM MHOronan4yaTon wanobi.

MosaBunnack BO3MOXHOCTb NOCTPOEHUS MPSIMOYTrOfiIbHOW BHELUHEN U BHYTPEHHEN
pe3bbbl. [laHHbI BUA pe3bbbl He CTaHA4apTM30BaH; 6a3a gaHHbIX 4N Hee Obina
pa3paboTaHa ncxogsa n3 npakTuyeckoro onbita. Bece BbiOpaHHble M3 6a3bl NnapameTpbl
AaHHOM pe3bbbl MOryT 6bITb M3MEHEHBI Nofb3oBaTeneM (guameTp, war, paboyas
BbicOTa npocung), a cama pe3bba MoOXeT ObITb Kak NPSAMOYrofnbHasi, Tak U KBagpaTHasi.
[MosiBunacb BO3MOXHOCTb MOCTPOEHNS MOOYMNBHOW U MUTYEBOW BHELUHEN N BHYTPEHHEN
pe3bbbl AN X040BbIX BUHTOB. [laHHble BUAbI pe3bb He CTaHO4apTM30BaHbI;
NPUMEHSAIOTCA B y3Mnax MmeTannopexyliero obopynosaHus. JONONHUTENBHO ANA 9TUX
pe3bb obecnedyeHo NOCTPOEHNE BbIHOCHbLIX 3IEMEHTOB C Npodunem pesbonbl.
MosiBunacbk BO3MOXHOCTb MOCTPOEHNSA HECTAHOAPTHON METPUYECKON U
TpaneuenaanbHOM BHELLHEN U BHYTPEHHEN pe3bObl. HecTaHaapTHEIMK ONis
METPUYECKON pe3bObl MOryT ObITb AMAMETP U1 War, a Ans TpaneuenganbHon — nobble
napameTpbl (quameTp, war, paboyvasi BbicoTa Npounsa u yron npoduns pesbobl).
Pa3paboTaHbl 1 4OCTYMHbI 418 NPOCMOTpa B Ananorax co3gaHus pesbbbl criegyouime
CCbINOYHbIE JOKYMEHTHI :

BC 001-2015. Pasamepbl NpOTOYEK OS5 HAPY>KHOW 1 BHYTPEHHEN YNOPHOW pe3b0bl,
MBC 002-2015. Pa3mepbl NpOTOYEK ANs1 HAPY>KHOW N BHYTPEHHEN KPYrion pe3bbsl,
MBC 003-2015. NMpsamoyronbHasa u kBagpaTHas pe3bba. Pasmepsl,

MBC 004-2015. O603HayeHUs1 pe3bbbl Ha YepTexax.

Mpy NOCTPOEHNN KaHABOK MO CTONOPHOE KONbLIO AnaMeTp LUMNNHOPUYECKON CTYNEHN
fornbLue He NPMBOANTCA aBTOMATUYECKMN K YCITOBHOMY AnameTpy CTOMOPHOro Konbua. B
6a3bl AaHHbIX 4NS CTONOPHbIX KOMNeL, BKIHYEHbl MUHUMAarbHbIE U MaKCUMarnbHble
anameTpbl LUANHAPUYECKOM CTYNEHU, Ha KOTOPbIE OHM MOTYT YCTaHaBNMBaTbLCS.
MosiBuNack BO3MOXHOCTb NOCTPOEHMS BHELUHUX W BHYTPEHHWX 3BOSIbBEHTHbIX LUNALIEB
no OCT 1.00086-73 (aBMaumMoHHasi MPOMbILLIIEHHOCTL). icnonb3yemble Nons 4OMyCcKoB
1 0603HaYEHNS LWNMLEB Ha YepTexe 1 B Tabnuue napametTpoB — no atomy xe OCT.
MosiBunack BO3MOXHOCTb pasfaenbHOro 3agaHna pacok y 4YepBaYHOro koneca u
oTpaboTKn CcMTyauun BbIXOAa Bbipe3a YepPBAYHOroO Koreca Ha CoceiHme CTYNeHw.
MosaBmnack BO3MOXHOCTbL NOCTPOEHUS BLIHOCHOMO afieMeHTa ¢ npodunem yepssika ZA.
lMocTpoeHme BbINOMHAETCS ANS ABYX BApUAHTOB CEYEHUIN: OCEBOE U HOPMarbHOE.
YcoBepLUEHCTBOBAHO NOCTPOEHNE KOHUYECKMX LecTepeH: A00aBNeHo CKpyrneHve B
CTyNneHbKke nepexoaa Ha LMIMMHOPUYECKYHO CTyneHb Ha 0BpaTHOM KOHyce u chacka Ha
CTyneHbKe nepexoaa, a Takke BO3MOXHOCTb 3a4aHns BeNn4mMHbl cpesa 3ybbeB Ha
BHYyTpeHHeM TopLe 1 6a3oBor noBepxHOCTM (BaszoBas NOBEPXHOCTbL Npu Bbibope
BblaenseTcsa usetom). MNMpu narotoBneHnn wectepHn 6azoBasi NOBEPXHOCTb
Heobxoanma Ans yCTaHOBKM 3arOTOBKM Ha onpaBke 3yBOope3Horo craHka u ans otcyeTa
Harnagku yCTaHOBKM 3yb6ope3HoM ronosku, a npu cbopke 6asoBas NOBEPXHOCTb CAYXUT
6ason onsa perynupoBKM 3aLensieHuns.

PeanunsoBaH dyHKUMOHAN NOCTPOEHMS Bbixofa 3ybope3Horo MHCTpyMeHTa (dpes) Ha
Ban-wecTepHAX ANg uMnuHapudeckmx 3ybuyaTbix nepegad. [laHHoe noctpoeHve
OOCTYMHO Takke B Modenu.

KaHaBka nog BbIXo4 WMGOBanbHOro Kpyra Tenepb MoXeT ObiTb MPON3BOSIbHOM
wnpwuHbl (3To gonyckaet NOCT 8820-69).

MosiBunack BO3MOXHOCTb M3MEHEHNS hopmaTa nmcTa YepTexa HENOCPEeACTBEHHO 13
MEHIO NPUIoXeHnst Banbl u MexaHu4Yeckue nepedayu 2D.
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[opaboTaHbl BbIHOCHbIE 3fIEMEHTbI OCHOBHOM M YNPOLLLEHHOW 3aThISTOBKN 3yba:

— BbIHOCHbIE 3N1EMEHTbI cAenaHbl 6onee KOMMNaKkTHbIMMU;

- wpndT 0603HaveHnsa Buga v paspesa npusegeH B coorsetctane ¢ FOCT 2.316-68;

— O YrnoBbIX pa3mepoB fobaBneHbl npegenbHble 3Ha4YeHs!.

[oGaeneH BLIHOCHON 3MIEMEHT C CEYEHMEM KaHaBKWu Noa cTonopHble konbua no FOCT

13940-86 n TOCT 13942-86.

Cnyu4awm, Korga Ha KOHUYECKUX LLECTEPHAX Manoro guameTpa LUNOHOYHbIN nas

npopesaeT KOHYC NOAHYTPEHMS Unn gaxke 3y0 LWecTepHu Tenepb UCMPaBSOTCS

aBTOMATMYECKM M He TpebytoT py4yHOn JopaboTKu YepTexa n Mmogenu.

B cutyauun, korga Ha KOHUYECKMX LLUECTEPHSIX OMaMEeTp CreaytoLLeN 3a KOHYCOM

NOAHYTPEHUSA LUNNHOPUYECKON CTyrneHn Obin Gonblue gnameTpa OCHOBaHWUS

NoAHYTPEHUS, Nofy4vanacb HECTbIKOBKA CTyneHewn. [Insa ncknoyeHns atoro gobasneH

elje ogvH BapuaHT OTPUCOBKN. B aTOM BapnaHTe ykasbiBaeTcs He riybuHa KOHYCHOro

NnogHyTpeHus, a obwas rmybnHa BMecTe ¢ LUIMHOAPUYECKON CTYNEHBIO U €e AnameTp.

ConpsikeHne KoHyca CO CTyNeHbl CTPOUTCS aBTOMaTUYEeCKU.

[nsa koHn4ecknx npamo3ybbix nepefad AobaBneHbl AONONHUTENbHbLIE ANIEMEHTbI:

- Bug 3yba c ykasaHnem pasmepa g0 U3MEPUTENBHOIO CeYeHus,

- npocunb 3yba B U3MEPUTENTBHOM CEYEHMM C yKa3aHNEM KOHTPOSIbHbIX pa3mMepoB
3yba.

OnTMn3npoBaHbl pasmepbl Tabnuy napameTpos, 6rnarogaps Yemy Tabnuupsl ctanm

bonee KOMNaKTHbLIMU.

[MocTpoeHmne BbIHOCHOIO arieMeHTa ¢ npodunemM YyepBsaka B OCEBOM CEYEHUN

BbINOMHseTCA Aans vYepBsakoB Tuna Zl, ZN1, ZN2, ZN3, ZT1, ZT2 (paHee — TONnbko Ang

Tmna ZA).

MocTpoeHme rnobomaHOro YepBska ¢ anemMmeHTamu odopmneHns (Tabnuua

napameTpoB, MECTHbIN pa3pes ¢ Npodunem, BbIHOCHOW 3rieMeHT ¢ npodunem

yepBsika, CXema pa3BepTKM BUTKa Ha pacyeTHOM rnobonge vepssika). [1pu aTom

KOHTpONupyemMble napaMmeTpbl B Tabnvue napameTpoB (AenutenbHasi TonwmHa no

XOpAe BUTKA, BbICOTa A0 XOPAbl BUTKA) aBTOMATUYECKN YTOYHAOTCA nocne

dopMMPOBaHUSA TPEXMEPHOWM MOAENMN.

MocTpoeHne rmobomaHOro YepBAYHOro Koneca ¢ anemeHTammn ocopmneHus (tabnuua

napamMmeTpoB, BbIHOCHOW 3fIEMEHT C npodunemM 3ybbeB YEPBSAYHOIO Kosleca B OCEBOM U

HOpManbHOM ceyeHun). Mpr 3TOM KOHTPONMpyeMble napameTpbl B Tabnvue

napamMmeTpoB (genuTenbHasa TonwmHa 3yba no xopae, BbicoTa 40 XopAbl) YTOUHSIIOTCA

nocne popMmMpoBaHMa TPEXMEPHOW MOAENN.

Mpn NOCTPOEHMUN LUNMHOPUYECKOTO YEPBSYHOrO Kofeca AOCTYNHO NOCTPOEHne

BbIHOCHOIO 3fieMeHTa ¢ npodunem 3ybbeB YEPBAYHOIO Kosieca B OCEBOM U

HOopMarsibHOM ceveHnn). [pn 3TOM KOHTpONMpyeMble napaMmeTpbl B Tabnvue

napameTpoB (genuTenbHas TonwmHa 3yba no xopae, BbicOTa 40 XOpAbl) YTOUHAKOTCA

nocne bopMmMpoBaH1a TPEXMEPHOW MOAENN.

PeanunsoBaHa aBTomatnyeckasi nepegada o603HauyeHns n HaMmMeHoOBaHNS U3 YepTexa B

TPEXMEPHYIO Modenb Npu ee reHepauuu.

PeannsoBaHo NocTpoeHne n3obpaxxeHust 3Be3004KM LIEBOYHON nepegayn ¢

anemeHTamu ogopmreHusa (Tabnuua napaMeTpoB, BbIHOCHOM 3NIEMEHT C Npodunnem

3y0beB).

PeanunsoBaHo nocTpoeHne nsobparkeHuns LLeBOYHOro Koneca LeBoYHOM nepegaym ¢

anemMmeHTaMmn opopmrieHns (BLIHOCHOW 3NIEMEHT C OTBEPCTUAMM MOA LIEBKN).

ObGecneveHO NOCTPOEHME Pa3MepPOB Ha BbIHOCKE C MPOdUIIEM 3BE3404KN LIEMHON

nepegaun.

Mpn NOCTPOEHMN HECTAHAAPTHBIX NPSIMOOOYHBIX LUNMLEB TENEPb MOXHO

penakTupoBaTtb fnobble napameTpbl, ONpeaensoLme Nx reoMeTpuio.

BeegeH dyHKLMOHAN NOCTPOEHMS KAHABOK M MOCAA04YHbIX MECT Nog KonbLua

pe3nHoBbIe YNNOTHUTENBHbIE Kpyrnoro cedeHns no FOCT 9833-73.

dyHKkumnoHan noctpoeHuns Konbyeebix omeepcmut nepepaboTaH B hyHKLUMOHAN

Bbipe3bi no kpy2oeomy maccuegy. [ToMMMO KpyriibiX OTBEPCTUI, OCTYMHbI

CErMeHTHble Bblpe3sbl. [1pn 3TOM Kpyrible OTBEPCTUSE MOTYT OblTb NOCTPOEHLI B Pa3HbIX
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BapmaHTax (¢ dpackamu, ¢ pe3bbon, rnyxme, ¢ LeKoBkon — Bcero 32 KomomHaumm), a
TaKKe C HEHYNEeBbIM 3HAa4YEeHNEM yria Ocu NepBOro OTBEPCTUS.

[o6aBneHa BO3MOXHOCTb MOCTPOEHUSA HAPYXHbIX M BHYTPEHHUX 3BOSIbBEHTHbIX LML,
cornacHo DIN 5480-2006.

Pa3mepbl Bana Tenepb CO34al0TCA B TOM Xe BUae 4YepTtexa, Yto u nsobpaxeHue Bana.
CneumanbHble BAAbI C pa3mepammn 6onblue He hopMupyOTCS.

Ecnn pasmepsbl, aBTOMaTn4eCkn NpOCTaBfEHHbIE MPU CO34aHNN CTYNEHN C pasmepamu,
OblNn OTpeaakTMPOBaHbI BPY4YHYHO (Hanpumep, Nofnb3oBaTeslb U3MEHUN
MEeCTOMNOSOXeHNEe pa3MepHON HAaANUCKU, TOYKN MPUBSA3KN 1 MPOY.), TO 3TN N3MEHEHMS
COXpaHATCA NpU NepecTpoeHnn n3obpaxeHus Bana, B TOM Yucrne nocre
penakTupoBaHus apyrux cTyneHen n godaeneHus HOBbIX. [1oTeps Nonb3oBaTeNbCKON
HaCTPOMKN pa3MepoB MOXET MPOU3OMNTM TOMBKO B pe3yfibTaTe 3HaYMTENbHbIX
M3MEHEHUI NapamMeTPOB TOW CTYMNEHU, K KOTOPOW OHU NPOCTaBIIEHbI.

PacueTbl MexaHNn4eCcKmx nepepav

B pacyeT KoHM4YecKkon nepegaym ¢ KpyroblMu 3y6bsmMmn BBEAEH pacyeT yrra HaknoHa
3yObeB Ans pagnanbHO-CNUpanbHbIX KOrec.

M3ameHeH anropuTm pacyeTa YrioB HakrnoHa 3ybbeB B BUHTOBOW 3BOSNIbBEHTHOM
3ybyarton nepegadve.

MonHocTbo NepepaboTaH MogyNb pacyeTa 3ybyaTo-peMeHHON nepegayn:

- AKTyanusmpoBaHa MeToAuKa pacyeTa nepenad n NpoeKTMPOBaHUSA LLKMBOB. AKLEHT
cAenaH Ha peLLeHnn 3a4ayn KOHCTPYKTOPCKOro NPOEKTUPOBaHUA — OT
MEXLEHTPOBOro pacCTosiHUA nepefaydn 1 Yncrna 3ybbeB LKMBOB K NOABOPY pEMHS.

- BbiGop 3ybuaToro peMHst MoxeT 6bITb ocyulecTBreH kak no OCT 38 05114—76, Tak u
no katanory dpupmbl Optibelt (MFrepmannga; www.optibelt.com). JoctynHo 10 TMnos
pemMHel (U3 XxroporpeHa 1 nonuypeTaHa, pa3Hon NPOYHOCTM U pa3HON reoMeTpum —
C TpaneuenaanbHbIM 1 NOAYKPYrAbIM Npodunem).

- 3apaHue yncna 3ybbeB peMHsi B reOMETPUYECKOM pacyeTe MOXET OCYLLECTBATLCA
Kak nyTem Bblibopa no HopmaTueHOMY AoKyMmeHTY (kaTanor Optibelt nnu OCT), Tak 1
nyTem BBOAA NPOM3BOMbHOrO («NoA3aka3HOro») 3Ha4eHMs1 C COXpaHeHneM B
nonb3oBaTeNbCKON Oa3e AaHHbIX.

- [obaBneHbl NPOYHOCTHON NPOBEPOYHbIA U NPOEKTHLIN pacyeThl.

- WcxogHbiMy gaHHbIMKM 115 NPOEKTHOro pacyeTta sSBNSATCA: 3HavyeHne Tpebyemon
MOLLIHOCTM, YacToTa BpaLLeHUs Masnoro LWKMBa, NpeaBapuTesnbHble 3Ha4YeHus
MEXLEHTPOBOrO pacCTosiHUA 1 nepeaaToYHOro Yncna, KoaduumMeHT QUHAMUYHOCTU
Harpy3kn n HopmaTUBHbIA UCTOYHMK nogdopa pemHen: OCT 38 05114—-76 nnn
KaTanor Optibelt.

— [Mpu BbINONIHEHNM NPOEKTHOIO pacyeTa UMEETCA BO3MOXHOCTb OrpaHNYeHns
obnacTtu noucka, a Takke BblIbop cnocoba opMUPOBaAHUA CNMCKa ONTUMArbHbIX
nepepau:

* 0b6wwmn cnucok angd Bcex npodunen, 4Tobbl MOXHO ObINTO HaWTK Hamnbornee
ONTUManbHbIN BapuaHT,

* nnbOo CNMCOK ONTUMarnbHbIX Nepeaad Ansa Kaxagoro npoduns, YTo6bl MOXHO
ObIN0 BbLINOMHUTL CPaBHEHUE Nepefad C pasHbIMU NPOPUIIAMMU.

- PesynbTaTtom noucka siBNAETCS pa3BepHYTbIN CNUCOK Nepeaay ¢ pacyeTHbIMU
XapakTepucTmkammn (reoMmeTpudeckme napameTpbl, JonyckaemMasi MOLWHOCTb U
obbem, 3aHMmaembIn nepegaden). Cnucok MoxeT BbITb COXpaHEH B BMAE OTYeTa.

- [Mpu BbINONIHEHUM MPOYHOCTHOIO NPOBEPOYHOrO M NPOEKTHOrO PacyYeToOB ANsi PEMHEN,
BblIOpaHHbIX 13 kaTanoros Optibelt, ncnonb3ayoTca gaHHbIE U METOAMKN, U3NOXEHHbIE
B MaTepuanax dpupmsl Optibelt.

PaclupeH Bbi6op TMNoB 3y60pe3HOro MHCTpyMEHTa npu pacyeTe LMnnMHOAPUIECKNX

LecTepeH (B pasHbIX TUMNax pacyeToB): YepBsiyHas pesa, Aonbsik, auckoeas gpesa,

nansueasl dpesa, 3ydbopesHas rpedeHka, Ylry. JaHHble 06 MHCTPYMEHTE MOryT ObITb

BblOpaHbl M3 6asbl MK BBEAEHbI BPYYHYIO ANs1 HECTaHA4APTHbLIX NapamMeTpoB nepeaau.

OT1a nHdopmauns 3aTem UCNONb3YEeTCs NPU NOCTPOEHUN BbIXOL40B 3y60pe3Horo

WHCTPYMEHTa B reomeTpun getanen npm obpaboTke.
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B pacueT KoHM4eckon npssmo3ybon nepenayv BBeAEeH pacyeT yrna CXoaAMMOCTU NUHUN
OCHOBaHus 3y6a 1 yTOYHEHO Ha3BaHMe KOHTPOIbHbLIX NapameTpoB. [locne pacyeTa
napameTp BbIBOAUTCHA B OTHET M B Tabnvuy napaMeTpoB Ha YepTexe.

PeannsoBaH BOCCTaHOBUTESbHbIV pacyeT LMNMHAPUYECKON 3ybyaTon nepegaydn
BHeLLHero 3auenneHus. ®akTnyeckn Takon pacyeT npeacrasnseT cobon nogbop
napameTpoB 3y6yaTon napbl Npu BbIXOAE €€ U3 CTPOoS (T.€. MPU PEMOHTE y3na) u
BbINOSIHAETCS HA OCHOBaHUN 3aMepOB OOCTYMNHbIX Pa3MepOoB LWEeCTEPEH napbl.

lMocne BBOAA OCHOBHbIX MCXOOHbIX OAHHBIX U onpeaeneHus cnocobos 3amepa
dopmupyeTcs kapTa 3amepoB (Habop NMCTOB KapTbl 3aMEPOB U UX coaepKaHne
MEHSIETCS B 3aBUCUMOCTM OT U3BECTHbIX NCXOAHbIX AAaHHbIX N U3GpaHHbIX cnocoboB
3amepa).

lMocne nonyyeHnst AaHHbLIX NO KapTe 3aMepa nosnb3oBaTerlb MOXET BHECTU JaHHbIE B
COOTBETCTBYHOLIUX AManorax BBOAA.

B pesynbTupytowem guanore nonb3oBaTesNlb, OPUEHTUPYACH HA pacHeTHOE 3HadYeHue
OCHOBHOrO LUara 3auenneHuns, MoxeT BbibpaTb Havbonee noaxoasaLnii BapuaHT
coyeTaHusa cTaHdapTa Ha nepegady, Moayns, yrna npodunsa U UCXOOHOro KOHTYpa.
[Mocne okoHYaTeNbHOro pacyeTa Nonb3oBaTeNb NEPEXOANT B CTaHO4APTHbLIN Ananor
reoMeTpuyeCcKoro pacyeTta nepegayu, rage u 3akaH4ymMBaeT ee pacyer.

[aHHbIn MOaynb B HAcTosILLEe BpeMs npowlen anpobauuio B cnyxbe rnaBHoOro
mMexaHunka OCKOMMbCKOro anekTpomMeTanypruieckoro kKombuHara, rge nony4ymn
NOMNOXUTENbHbIE OT3bIBbI U YXXe Hallen npakTuyeckoe npumeHeHune. Micnonb3oBaHve
MOAYNA NO3BOMNMNO 3HAYUTESNBHO CHU3UTL BPEMEHHbIE 3aTpaThl Ha
BOCCTaHOBUTENbHbIE pacyeTbl NOAO0OHbLIX Nepeaay n NOBbICUTb UX TOYHOCTb.

Ecnu npu pacyeTte 3ybuyaTbix Nnepegad co CTaHAapTHLIM UCXOAHBIM KOHTYPOM Wt
cTaHgapTHbIM MoayremM 1 o6paboTke A0NBSKOM BbIACHAETCS, YTO CTaHAAPTHOrO
ponbsika HeT, TO Ha KpaHe NOABMAETCS OKHO ANs Bblibopa HecTaHAapTHbIX A40N6AKoB
13 nonb3oBaTeNbCckon 6a3bl. B 3TOM OKHE MOXXHO BbliGpaTh HYXHbIN AONOSAK UM BBECTU
B 6a3y HOBbIN ONOsK.

PaspaboTtaH Mmoaynb reomeTpuyeckoro pacyeta rnobomaHbix nepegad. MNpu atom
Kpome cTaHaapTm3oBaHHbIX TUNoB (GB n GAU), gocTyneH HecTaH4apTU30BaHHbIN TUN
GAUT — B 4epBsIKOM, Y KOTOPOro B kKa4ecTBe Npodunris BOrHyTON HENUHeYaTomn
NOBEPXHOCTU NPUMEHSIETCA Ayra OKPY)XHOCTW. BOrHyTbin npodunb YyepBska
obecneumBaeT 6onee paBHOMepHOE pacnpeaeneHe Harpy3km mexay 3yobsmu
Koneca, KOHTaKTUPYIOLWMMK C BUTKAMKN YepBsika Ha Bxogde. Kpome Toro, uckpmereHue
npodunsa Yepssika NONOXUTENbHO BIMSET Ha HECYLLYy CNOCOBHOCTL rnobonaHomn
nepegayu.

PaspaboTaH mogynb reoMeTprMyecKoro pacyeTa LeBOYHbIX Nepeaay Ha OCHOBE

PTM 31.4005-76.

B BbIHOCHOW aneMeHT ¢ npodunem 3Be3404KM LenHon nepeaayn gobasneHsl
pasmepbl.

O6ecneveH aBTonogbop 3y60pe3HOro MHCTPYMEHTa NPy CMEHE MOAyrs B pacyeTe
crneayoLwmx nepegad: UMNMHAPUYECKUE BHELLHEro Y BHYTPEHHEro 3auenneHus,
peeyHas, BUHTOBas, NnaHeTapHas, opToroHanbHas, 3ybyartas rnyxas mydra.

CHSATO orpaHu4eHme Ha 3Ha4YeHe MEeXOCEBOrO yria B pacyeTe KOHNYECKON
npsimo3ybon nepegayn. Tenepb MOXHO NPOEKTUPOBAaTL Takne nepegadn ¢ MexoceBbliM
yrnom ot 0° go 85° (paHee ot 15° oo 85°). NMpoBepeHO Ha peanbHON KOHNUYECKOM
nepegade c yrriom 4,5°.

Bo Bce Tunbl nepenay BBeAeHa KpaTkas AMarHoCTuKa xoaa pacyeT reoMeTpuun.
MydhTbl 3ybuaTble coeguHUTENbHbIE: JOPAbOoTaH anropmMTM pacdeta KoaduUneHToB
CMeLLeHNS NCXOAHOrO KOHTYypa. NMoMuMOo nonyyYeHusa pacyeTHOro 3HadeHus gobaeneHa
BO3MOXHOCTb Py4HOro BBOAA.

PaspaboTaH MOAaynb reOMETPMUYECKOro pacyeTa UuMHApUYECKon 3ybyaTton nepegaym
C YacoBbIM npodunem Ha ocHoee TOCT 13678-73.

PaspaboTaH moaynb reoMeTprMyecKoro pacyeTta LLeBOYHON YacoBOW nNepeaayn Ha
ocHoBe PTM 31.4005-76 n TOCT 13678-73.

B pacuyeTtax umnmHapu4eckmx 3BONbBEHTHbIX 3yb4aThbiX nepeaay BBeeH aBToBbIOOp
3yOOpEe3HOro MHCTPYMEHTa Npy CMeHe Moayns.
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lMpoBeaeHa aganTaumst Moaynen pac4yeToB LNNNHAPUYECKNX SBOSNIbBEHTHbIX 3y0yaThbiX
nepeaay B cesA3n ¢ BBogom B gencteme ¢ 01.01.2017 TOCT 13755-2015 OcHoBHble
HOpPMbI B3aMo3aMeHsieMocTu. [Nepegaun 3ybyaTble LMNMHAPUYECKNE 3BONbBEHTHBIE.
B pacuyeTax Bcex TMNOB nepeaay BBeAeH BbIGOp CTENEHM TOYHOCTU U3 MEHIO U
COrnacoBaHHbIN BBOA, CTENEHN TOYHOCTM AN NapHOro Koneca.

CHATO orpaHn4eHne Ha Marsnbli MEXXOCEBOWN Yron B pacyeTe KOHMYEeCKOn npsimo3ybom
nepegayn. Tenepb MOXHO NPOEKTUPOBATL Takne nepegayn ¢ MexoceBbiM yrriom ot 0
0o 85 rpagycos. NpoBepeHo Ha peanbHOM U34EeNuN.

PaspaboTtaH Mogynb reoMeTprMyecKoro pacyeTa nioCKOUUIMHAPUYECKON 3yb4aTon
nepegauyw.

Mpun BbIGOPE BapraHTa NOCTPOEHUSI KITMHOPEMEHHbIX LUKMBOB «lMoabop
reoMeTprUYECKNX NapaMeTPOB LLKMBOB» CTanu AOCTYMNHbI A8 Bblbopa peMHM No
crangapty FOCT 5813-2015 (PeMHM BEHTUNATOPHbIE KINMHOBLIE U LUKUBLI A5
apurartenen aBTomobunen, TpakTopoB U KOMOAMHOB) M PEMHU MO 3apybeEXXHbIM
crangaptam DIN/ISO/ARPM/MPTA u3 katanora gupmel Optibelt (FTepmanus). B
NPOEKTHOM M1 MPOBEPOYHOM pacyeTe KNMHOPEMEHHOW nepefaydn Takke ctanm
[OCTYMHbI peMHM No 3apybexHbim ctaHgapTam DIN/ISO/ARPM/MPTA 13 kaTanora
dupmebl Optibelt (FTepmaHns).

PeannsoBaH cyHKUMOHaN NocTpoeHnsa Tabnumubl NnapamMeTpoB Ha KITMHOPEMEHHbIE
WwkuBbl. [JaHHble Tabnuubl He NPeayCMOTPEHbl CTaHAAPTOM, HO HYacTO MUCMOSMb3YTCA Ha
npakTuke.

Crtan poctyneH Bblbop Tuna 3yb6ope3Horo MHCTpyMeHTa Anst 06paboTky anvumkna npu
reoMeTpuYEeCKnNX pacyeTax LMnMHOPUYECKON 3yb4aTomn nepeaayn BHyTPEHHErO
3aLenneHns U NnaHeTapHon 3yoyaTton nepegayun [xenmca. B kauectBe MHCTPYMEHTA,
Kpome dosibsika, MoryT ObITb yKasaHbl ¢hpe3a-ynnumka, duckoeas ¢ppesa,
nanbyeesasi gppesa n YIMY. MogobHBIN NHCTPYMEHT NPUMEHSETCS Ha BbIMYCKaBLUUXCS
B CCCP 3ybodpesepHbix cTaHKax gnst 00paboTkM 3anNNUMKIOB, B YAaCTHOCTMN,
WHCTPYMEHT TUNa ¢hpesa-ynumea crnonb3yetcs npn obpaboTke KOCo3yobix
anuumknoB. [laHHoe HOBOBBEAEHNE B pacyeTax MNO3BOMSET CHATb OrpaHnYeHne Ha
3Ha4veHune yrna HakrnoHa 3ybbeB y NogobHbIX KOCO3YObIX Nepeaay, HaknaabiBaemoe
ncnonb3oBaHveM gonbskos 1 3yb6oaonbexHbIX CTaHKOB (paHee JonycKanuchb 3HayYeHus
okono 15° n 23°).

N3MeHeHuUe KoMrisieKkma nocmaseku

B koMnnekT nocTtaBku BKOYEHO npunoxeHue Wmamnbi 3D.

MpunoxeHne NO3BONSET BbINOMHATL NPOEKTUPOBAHNE pa3fenmTenbHbIX LWTaMnoB (C
KECTKUM CbEeMHUKOM, C BEPXHMM MPUKMMOM, COBMELLEHHOIO AEeNCTBUS), LUTAaMMNOB
nocnegoBaTenbHOro 4eNCTBUSI C COBMELLEHNEM ONepaLuin — Kak pasgenuTenbHbIX, Tak U
dpopmoobpasyomnx, rmMéoYHbIX LUTaMMOB.

OCHOBHblEe (PYHKLIMN MPUIOXKEHMS:

PasBopaumBaHue MCcxoaHOW AeTanu B 3aroToBky (pasBepTKy) U co3gaHue waros
TpaHcopmaLmm geTanb—3aroToBka.

MpoekTnpoBaHme nonocol. [Ana obecneyeHns BbICOKON NPOM3BOANTENBHOCTA U
3KOHOMWUW MaTepuana npuroXeHne aBTomaTnieckn chopmMmpyeT onTuMarnbHbIn
packpon — pabouyto 30HY LUTamMna.

lMpoekTMpoBaHMe NyaHCOHOB. 3a4aeTcs LaroBoe pasMeLleHne 1 koHurypaums
pasgenuTenbHbIX 1 PopMooBpasyoLLMX NyaHCOHOB.

lMpoekTupoBaHue nakeTa wramna. LieHTp gaBneHus wramna onpegensercs
aBTOMaTMyecku. B 3aBUCMMOCTU OT Mapku 1 TOMLWMHbLI MaTteprana popmupyeTcs 3a3op
MexXay NyaHCOHOM M MaTpuuen. YTOYHAITCA KOHAUrypaums 1 NooXeHne nyaHCOHOB.
Mpecc BbIGUpaeTcs Ha OCHOBE ero XxapakTepUCTUK U rabapuToB LWTammna u3 cnmcka
o6opynoBaHus, Hanbonee 4YacTo UCMONb3YEMOro Ha NPeAnpPUATHSX.

ABTOMaTnyeckoe opmmpoBaHue cooteeTcTByowero ECKI komnnekta
AOKyMeHTaLmmn, HeobxoauMon AN Bbinycka WTamMna (TpexMepHbIX MOAenen,
cbopoUHLIX YepTexen, cneundukaumin, eTanmpoBok).

B coctas NPUNOXeHNA BXOOAT:
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- ba3sa gaHHbIX npeccoBoro obopyaosaHus,
- basa 3HaHMN KOHCTPYKLMI LITaMMoB,
- bBubnmoTtekn napameTpuyecKknin MoOgenen n YepTexXen 3rIEMEHTOB LUTAaMIMOB.

Omnu4us eepcuu 16 om eepcuu 15

Banbl u mexaHu4YyecKue nepeda4u

1.
2.

PacmmpeH nepedyeHb nepenad, anda KoOTopbiX BbIMONMHAKTCA pacyeThl.

PeanunsoBaH reomeTpuyecknin pacyeT 3ybyaTon rnyxon mydTel (B oTnnume ot
COeAVHUTENBHON He AoMNyCcKaeT NepPEKOCOB MEXAY CoeanHsieMbiMM Banamm). daktnyeckn
3TO LLUECTEPHS C BHELLUHMMU 3yObsiMK 1 Koneco (06ormMa) ¢ BHYTPEHHUMU 3yObSMU, MPUYEM
yncno 3ybbeB OANHAKOBO.

PeanunsoBaHo Takke NOCTpOeHUe rpadonyeckoro n3obpaxeHunsa ybyaTon rnyxon MygTsl,
co3faHue Tabnuubl ee NnapaMeTpoB, BbIHOCHbBIX 3NIEMEHTOB U reHepaLmsa TpeXMepPHOM
mogenu.

Ans umnuHgpuyeckux 3ybyaTbix nepefad BHELHEro 3aUeneHnst peann3oBaH NpPoeKTHbIN
pacueT. Ecnu paHee cHayana BbIMOSHSANCA reOMeTPUYECKUI pacyeT, a 3aTem
NPOBEPOYHbIE pacyeTbl Ha NPOYHOCTb M AONTOBEYHOCTb, TO TEMEPb C MOMOLLbHO
NPUINOXEHMS MOXHO peLunTb obpaTHyto 3agadvy — nogobpaTtb napameTpbl 3ybyaTon
nepefayun B 3aBUCMMOCTM OT YCIOBUI ee paboTbl. [pu 3TOM, B OTNIMYME OT CTaHAApPTHOrO
«CTyAEeHYEeCKoro» KypcoBOro NpoekTa, npeasiaraemoro Kypcom «[etanv malumHy,
MEeTOAOM AUCKPETHOro NOUCKa OCYLLECTBNSIETCS NOAGOP ONTUMAanbHbIX BAPUAHTOB
napameTpoB nepeaayn, obecneunBatoLLmx NPOYHOCTb M NNaHUPYyEMBbIN pecypc paboTbl
Npu 3aaHHON LMKIIOrpaMMe HarpyXeHusi, UCnosib3yeMblX MaTepuanax u reoMeTpUyeckmnx
OrpaHuUYeHnsX.

MpOEKTHBIN pacyeT BO3MOXEH Kak Mo 3a4aHHOMY MEXOCEBOMY PACCTOSTHUIO U
nepenaTovyHOMy OTHOLLEHMIO, TaK 1 No 6onee cBo6O4HOMY YCITOBUIO — MO YMcnam 3yobeB
nepegayn. Npun 3TOM MOXHO NogobpaTb BapmaHT nepegadv ¢ MUHUMaNbHbIMU
rabaputamu.

B pesynbTaTe pacuyeta 6ygeT npennioxeHo 4o 15 BapmaHToB nepegayn. [nsi kaxxgoro s
HUX MOXHO MPOCMOTPETbL pesyrnbTaTbl pacdeToB. CrnieayeT OTMETUTb, YTO KO3(PPULNEHTDI
CMeELLEHUNS LWeCTEePHN 1 Koneca cpady noabuparoTcs onTumanbHbIMU MO COBOKYNMHOCTM
KpuTepmeB NPOYHOCTU N N3HOCOCTOMKOCTU, C COBIIOAEHNEM BCEX FTEOMETPUYECKNX
orpaHmyeHnn (napaMeTpoB kadecTBa 3auenneHuns).

MpoBeaeHbl paboThl NO peanv3auun reHepalmmn BeHL0B 3yb4yaTbiX KONec B TPEXMEPHbIX
MOZEnNsaX C y4eTOM [OMYCKOB.

Tarke npun su3dyanu3aunn 3auenneHna npegocrtasjieHa BO3MOXHOCTb NPOCMOTpa
CreHnpoBaHHbIX BEHLOB MO Bbl60py OOHOro n3 TMnoB reHepaunn ¢ BOSMOXXHOCTbHO
AOBOpPOTa 3y6anb|x BEHLIOB OO X KOHTAKTa, a Takke AaHa BO3SMOXHOCTb «Py4YHOIo —
KnaBunaTypHOro» BpalleHua 3auenneHuns.

UepTexn n mogenu:

— PeanusoBaHO nocTpoeHne chepn4eckon KaHaBku Ha BHELLHEM U BHYTPEHHEM
KOHTypax.

- Peanu3oBaHOo NocTpoeHne 3aBMCMMOM OT NOALIMNHUKA KaHaBKW Mof CTONOPHOE KONbLIO
Ha BHELLHEM KOHTYpe.

- [opaboTaHO NOCTPOEHNE KOHNYECKUX LeCTepPEH: CTyNeHbka nepexoaa Ha
UUNUHOPUYECKYIO CTYNEeHb Ha 06paTHOM KOHYCE U CKPYrfieHUe Ha NogHYTPEHUN.

- [opaboTaHo NOCTpOEeHME NbICOK: Tenepb MOXHO CO3[4aBaTb rOPU3OHTamNbHbIE U
BepTUKarbHbIE NbICKK, @ TAKKe JbICKM TUNa «KBagpaTt Nof PYKOATKY» (B TOM yucne
NoBEepHyTbIE).

- [opaboTaHo nocTpoeHne cTyneHn Tuna «Keagpat»: gobaeneHa BO3MOXHOCTb
co3agHusa acok.
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10.

11.

12.

- [NopaGoTaH gnanor NocTpoeHns LEeHTPOBbIX OTBEPCTUN.

ﬂ,]‘lﬂ 3ybyaTopeMeHHON nepeaayn peanv3oBaHo criegytoLlee:

MonHocTblo NnepepaboTaH reomeTpuyecknin pacyeT. AKLUEHT cAenaH Ha peLleHne
3a4a4M NPOEKTUPOBaHUSA NPU KOHCTPYKTOPCKOM NOAXo4e: OT MEXOCEBOro pacCTOAHUS
nepegaym n ymicna 3yobes LWKMBOB K NOAGOPY pEMHSI.

- Bblbop 3ybyaToro pemHsi Bo3amoxeH kak no OCT 38 05114—76, Tak 1 no katanory
dupwmbl Optibelt (MTepmanns) www.optibelt.com. JoctynHo 10 TMNoB pemHen (13
XrnoponpeHa v nonvypeTaHa, pasHon NPOYHOCTU U Pa3HOW reoMeTpum — C
TpaneuenaanbHbIM U NOMAYKPYrnbiM Npodunem).

— Peanu3oBaHO NoCTpoeHMe rpadonyeckmx n3odpakeHnn n Moaenemn LWKNBOB AN1sl BCEX
TMNOB peMHeNn. MNMocTpoeHne WKNBOB MOXKET BbiTb BbIMOMHEHO KakK C pacCYMTaHHbIMM
peGopaamu, Tak n 6e3 Hux.

Mpun NOCTPOEHUN BHELUHMX U BHYTPEHHUX HECTAHAAPTHBIX 3BOSTbBEHTHbIX LWNULEB 6e3
npoToTMNa MOXET ObITb BbINOMHEH pacyeT ux napameTtpos no metoanke NOCT 6033-80.

PeanunsoBaH pacyeT (reoMeTpniecknii, NPOYHOCTHOM M NPOEKTHbIN) 3yb4yaTon
coeMHUTENBHON MY TbI C NPSAMbIMU U 6O4YKOOBPa3HLIMU 3yObsIMU BTYIIKU C
nocneayroLwmm NnoCTpoOeHNEM YepTexa U MOAENN BEHLIOB BTYNKM U 060NMbI, reHepaunem
Tabnuvubl NapaMeTpoB, MOCTPOEHNEM BbIHOCHbBIX ANIEMEHTOB — Npodusib 3ybbeB U T. A.
Pac4yeTbl nponsBogdATcs cornacHo Metoaukam, paspabotaHHbiM A.P. AnekcaHOpoBbIM Y
H.B MonoBuHkuHon no 3akasy komnaHum ACKOH u konnektmBom non pPyKOBOLCTBOM
3.J1. AvpaneTtoBa no 3aka3sy NocctaHgapta CCCP.

Ana umnuHapUYeCcKon 3BONbBEHTHON 3yB4yaTon Nnepefayn BHELLHErO 3aLenneHmns

peanu3oBaHo criegyloLiee:

- [locTpoeHa maTemMaTtnyeckas Mogenb 3ybyaTon nepegaym ¢ CUCTEMON OrpaHNYEHI,
npurogHas ansa ucrnonb3oBaHWsa B METoAax oNnTUMmM3aumm.

- BbInonHeHa nporpaMmHasi peanusaumsi NOCTPOEHNUS MHTEPAKTUBHOIO BNOKMpYOLLEro
KOHTypa.

- PeanusoBaHa meToaMka MHOroKpuTEpUarnbHON onTumMm3aumm 3ybyaTtoro 3auenneHus,
No3BONAOLLAA KOHCTPYKTOPY C Ntobon kBanudukaumen 6bICTpo pewnTb 3agadvy
nogbopa onTUMarnbHbIX 3HAYEHUN KO3MULNEHTOB CMELLIEHMS, UCXOOs U3 KPUTEPUEB
YHKLMOHMPOBaHUSA NPOEKTMPYEMON Nepenayn, Npu 3TOM 0OGHOBPEMEHHO peLuas
3a[a4u NOBbILLEHUSA MPOYHOCTM N OONTOBEYHOCTU 3ybyaTthix nepenay 6e3 nsmeHeHus
TEXHOMNOrMn NPON3BOACTBA.

— DBBegeHbl HOBLIE NMHMM ONOKMPYIOLLIETO KOHTYpA: JIMHUS PaBHOMPOYHOCTM MO U3rmby
3ybbeB BegyLLero 1 Be4OMOro Komnec 1 iU MUHUMarbHbIX KOHTAKTHbIX HanpsiKeHUn.

B reomeTpunyeckom pacueTe nnaHeTapHoun 3ybuaton nepegayum [xenmca c
OAHOBEHLIOBbLIMM caTennMtaMmu peannsoBaH (OyHKUMOHAN pacyeT-KOHTPOS YCNoBuin
COOCHOCTH, COBUPaeMoCTH 1 COCeACTBa CaTENNNTOB Nepeaayn, YTo 3HaYUTENbHO
ynpoLuaeT nogbop reoMeTpu4eckmx napameTpoB nepegayu.

O6Lwme nHTepdencHole ynyyeHus:

- B pacueTtax 3ybuaTbix nepegay Hadata peanusauuns 6onee MHGHoOpMaTUBHON
BM3yalibHOW OMAarHOCTMKN X04a pacyeTa.

— 3ameHeHa 6onbluas YacTb MKOHOK Ha KHOMKax OCHOBHOW chopMbl nocTpoeHnsa 2D-eana,
a Takke BBefeHa «[lMaHenb ynpaBneHus cTyneHbto». MNaHenb ynpasneHus CTyneHbto
COOEPKUT KHOMKM BbI30BA KOMaHZ, NpefHa3HavYeHHbIX 451 ynpaBneHus CTyNeHb unm
3MEMEHTOM, BblAENEHHbLIM B AepeBe NOCTPOeHUss Moaenu. AKTUBHOCTb TOW UMW MHOW
KOMaHAbl 3aBUCUT OT BO3MOXXHOCTW BbINMOJTHEHMSI aCCOLUUPOBAHHOIO C HEW OENCTBUS
Ha JaHHOM aTane paboTbl. YacTb KHOMOK NaHenu npoaybnupoeaHa KOMaHgaMu
KOHTEKCTHOrO MEHIO BblAENEHHON CTYMEHMU.

lMocTpoeHue YepTexen n mogenen

- PeanusoBaHoO NOCTpoOeHUEe CErMeHTHbIX LLUMOHOYHbLIX NA30B Ha KOHUYECKNX
NOBEPXHOCTAX.

- [lpu NOCTpOEHNN 3BOMBbBEHTHbIX LUMMLIEB peann3oBaHa BO3MOXHOCTb Bblibopa Tuna
KOHTpONS: Mo pasmepy, No ponvkam Unun no gnvHe oduien Hopmanu.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

- [lpu NOCTpOEHUN LINNLEB Ha Bany y4nTbiBaeTCSA BEPOSITHOCTb Bbixoaa dpesbl B 06e
CTOPOHbI Ha Bany — Crny4yan, korga Havarno LWnuueB npeaBapsieT y4acTok Bana
AnameTpoMm Mexagy AMaMeTpoM BnaavH LWNULUEB Ha Bany U AnameTpoB BbICTYMNOB
LUNULLEBOW BTYIIKN.

- M3meHeHO nonoxeHne NpAMoBOYHbIX LWIMLIEB HA Bany 1 B OTBEPCTUUN NpY reHepaunm ¢
Lenblo ynpoLLeHns npoueaypbl COOPKM LINULEBOrO Banvka u BTYSKW.

- [lpu NoCTpOEHMN OAHOBEHLOBON 3BE3I04KM LLEMHOWN Nepeaayn no BapuaHTy «C
BypTukom» gobasneHa BO3MOXHOCTb BBOAA AMamMeTpa no «BypTukam»
(pemakTpoBaHMe pacyeTHOro 3Ha4YeHns),

— Peanu3oBaHO NOCTPOEHME NPOM3BOSIbHON KaHaBKN Ha BHYTPEHHEN LIMNUHAPUYECKON
CTYMEeHU, a TaKkke Ha BEHLUEe LNNNHOPUYECKOW LLECTEPHN BHELLHErO 3auenneHuns.

- Peanu3oBaHO NocTpoeHue 1 reHepaums B MOAENN MeCTa Ha Bany nof yCTaHOBKY
kpyrnon wnuueson ravkun (FOCT 11871-88) 1 MHoronan4yaTon CTOMOPHOM LWantbl
(FOCT 11871-89). aHHbIN nakeT ycTaHaBNMBAETCs Ha Bany 4S5 OCEBOro KpenneHus
NOALLMNHUKOB MW Apyrnx getanen (3ybyartbix wecTtepeH u T. n.). [Mpn atom B cnyyae
YCTaHOBKM MakeTa nocre nogwmvnHuka npyu nepectpoeHnm (CMeHe NoaLmnnHmKa,
NU3MeHeHuM AMaMeTpa Bana) XBOCTOBUK Bara v nakeT aBToMaTU4ecKu
nepecTpavBaroTCs.

- [obaBneHa BO3MOXHOCTb MOCTPOEHUSI MUTYEBbLIX 3BOSIbBEHTHbIX LUAMLIEB NO CTaHAAPTY
ANSI B92.1-1996.

- [obaBneHa BO3MOXHOCTb BeeHNs1 NONb30BaTENbCKON H6asbl U3MepUTENbHbIX
(HecTaHOaPTHbIX) LLAPMKOB M POSIMKOB.

PeanunsoBaH pacyeT (reoMeTpn4eckmii, MPOYHOCTHOW NPU AENCTBMM MaKCUMarbHON
Harpysku, n pacdeT Ha JOSITOBEYHOCTb) peevHon LnMnuHapruyeckon aybyaton nepegadm c
nocneayloLmm NnoCTpOEHNEM YepTexa U Mogenu, ¢ reHepaumen Tabnuusl napameTpos, C
MOCTPOEHNEM CEeYEHUS PEVKN U CXEMbl KOHTPOSS.

Ob6ecneuynBaeTcst pacyeT M NOCTPOEHME MPAMO3YDObIX U KOCO3YObIX peEK C UCXOOHbIM
KOHTYPOM MO OTEYECTBEHHbIM U 3anafHbIM CTaHAapTaMm, a Takke C HeCTaHAapPTHbIM
NCXOOHbIM KOHTYpOM. [pocunb peek (B ceveHnmn): NpsaMoyronbHbii, -00pasHbii, Kpyribiw,
KPYrNbIA C NbICKON.

PeannsoBaH reomeTpuyeckmin pacyeT OpToroHanbHOW nepegayn (LUNMHapUYeCcKun
9BOJSIbBEHTHbIN YEPBSAK — LUNUHOPUYECKOEe KOCO3yBoe Koneco) C MOCTPOEHNEM HYepTeXeNn
N MOAEeNen YepBsika 1 Korneca, BXOASLWMX B AaHHY0 nepegady. B metoguke pacderta
ncnonb3oBaHbl pesynbtathl uccriegosanui C.A. JlarytnHa n E.A. MN'ygosa.

lMpumeyaHue: B Taknx nepegadyax BMECTO YEPBSAYHOro Koneca npuMeHsoT 0bbl4HOe
koco3yboe, YTO 3HAYUTENbHO MPOLLE C TOYKM 3PEHUSA TEXHOMOMMN U3roToBNEHNs. [aHHbIv
Knacc nepegay npuMeHsieTcs B NpUBopoCTPOEHUM 1 MALLMHOCTPOEHUN.

PeannsoBaH reomeTprMyecknin pacyeT nnaHeTapHon o4HOBEHLOBOW nepenayn [hxenmca c
NOCTPOEHNEM YepTexXen n mogenen sybuaTbix Konec, BXOASALWMX B AaHHY0 nepeaady.

MameHeHa meToauKa pacyeTa MexaHU4eckux nepegad Ha gonroseyHocTb. [pu BBoAE
peXxnmoB paboTbl BMECTO KONMYeCcTBa LIMKIOB TeNepb 3anpallnBaeTcs
NPOAOIMKUTENBHOCTL PaboThl HA JAHHOM peXxrMe B NPOoLeHTax OT NiaHMpyemMoro pecypca.
CoO0TBETCTBEHHO U3MEHEHbI U OTYETHLIE POPMBbI.

B pacueT Ha NpoYHOCTb YepBSYHbIX Nepeaad BHECEHbI MOnpaekn, obecneunsarome yvet

bonee BbICOKON Harpy304HOM cnocobHOCTU Nnepesad ¢ HenmMHenYaTbliM TUNOM KoHTakTa (ZK

nZT).

Mpwn pacyeTe TENNOCTONKOCTN YepBAYHbBIX Nepeday Tenepb MoryT 6biTh 3afaHbl

KO3dh(pULMEHTBI:

- W — koapdULMEHT, yYMThbIBaIOLLMIA TENSIOOTBOA B paMy Uin NAMTY oyHOaMEHTa,

= [1B — ko3aphDULMEHT, YYMTbIBAIOLLMA YMEHbLLUEHNE TENMNOBLIAENEHNSA B €OMHMLY LMKNa
paboThbl YepBAYHOW Nepenayn 3a CHET NEPEPLIBOB U CHDKEHUSA HArpy3ku.

PeanunsoBaH MexaHn3m ONTUManbsHOro pas3meLleHna Tabnuy, napamMmeTpoB Ha none
yeprTexa. Mo yMOn4yaHn pasMeLlleHne Tabnuu nocne nx co3gaHus unm penakTnpoBaHuns
npon3BoaAnNTCA aBTOMaTUYECKN.

ﬂ,06aBJ'IeHbI Ta6J'IVILI,bI napameTpoB Ajl1id MHOroBEeHLUOBbIX 3BE304EK LEMHbIX Nepena-.
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22.

23.

24,

25.

26.

Mpwn cosgaHumn Tabnuy, NapameTpoB peanu3oBaH (PyHKUMOHaN BBoAa 0603HavYeHns
conpshkeHHoro koneca (unu vyepsska). Obo3HayeHne oTobpaxaeTcs B Tabnvue n
COXpaHsieTca B MOAenu Bana Ans nocnegyroLwero peaakTupoBaHus.

B TpexmepHoit Mogenu, cosgasaemon No YepTexy Bana, Tenepb co3aalTcs
BCNoMoraTerbHble MIIOCKOCTM U OCK, YNPOLLAIOLLIME COMPSHKEHUS S1EMEHTOB
MexaHU4YeCcKUX nepegad npu nocrneayroLemM nocTpoeHn coopKu.

BBegeHbl noHATUA «[lanka coxpaHeHHbIX pacyeToB» U «llocrneaHuii BbINONHEHHbLIN

pacyeT». JTO NO3BONSET:

- ©e3 NoBTOpPEHMS OQHaXAbl BbINOSIHEHHOMO pacyeTa LWeCTEPHN NOBTOPUTb NOCTPOEHUE
ee yepTexa u MoAenu urnu noCTponUTb AN Hee NapHYyHo LWECTEPHIO,

- ynopsiao4YMTb XpaHeHUe BbINOSTHEHHbLIX pacyeToB (NyTb K «[lanke coxpaHeHHbIX
pac4eToB» MOXHO 3a4aTb MPU HACTPOMKE KOHMUTypaLUn MPUITOXEHNS),

— BbINOSNHATL NpeanpocmMoTp (Preview) dpannoe pacyeToB nepea nx 3arpy3kom u3s
cneunannanpoBaHHOro hannoBoro MeHeoxkepa.

B ananorax n otyeTtax Tenepb oTobpaxarTcs 0603HaYEHUSs BBOOUMbIX U
paccunTbiBa€MbIX AaHHbIX, MPUHATHIE B HOPMATUBHO-TEXHUYECKOWM U CrieLMann3vpoBaHHOM
nuTepaTtype, CBA3aHHOW C pacyeTamn MexaHU4eckux nepeaau.

McnpaeneHbl 3aMeYeHHbIe OLLIOKN.

Cucmema rnpoeKmupoeaHusi NMnPyxuH

onh =

10.

11.

12.

13.
14.

MpunoxeHue nepenmeHoBaHo B MexaHuka: lpyXuHbI.
ANsa npyXuH cxatusa n pactskeHusa gobasneH «YHMBepcanbHbINy pacyerT.
Ana npyxuH cxatua gobaBneHa BO3MOXHOCTb KOPPEKTUPOBKM LIAra npy>xuHbl.

M3meHeH nopsagok COpTUPOBKM OOBHEKTOB creumdurkaumm TapenbyaTbiX NpyXuH. MNpuHumn
COPTUPOBKN 0O6BEKTOB crieundukaummn Tenepb aHanorm4eH Ucnosb3yemomy B
CnpaBoyHuke CtaHgapTHbix M3genun.

[lo6aBneHa BO3MOXHOCTb NMOCTPOEHMSI NPYXMH 6e3 NpoBeaeHns pacyeTa.

MepepaboTaH cnocob pegakTMpoBaHWs NapameTpoB NPYXWMH Nocne pacyeTta (BKnaaka
HononHumenbHO B OKHE pe3ynbTaToB pac4yeTa). [pouecc KOPPEKTUPOBKM pe3ynbTaToB
pacyeTa Tenepb MOXHO KOHTPONMPOBAaTL BU3YyarnbHO: N3MEHSS OANH NapameTp,
nonb3oBaTeNb BUAUT, Kak U3MEHSIIOTCS 3aBMCMMbIE NapameTpbl, YTO NO3BoNsSeT OGbICTPO
HanTN ONTMMarnbHOE peLUeHME.

[lna TapenbyaTbix NPYXWH goGasneHa anarpaMmma, ¢ NOMOLLbH KOTOPO MOXHO
onpeaenuTb NPOMEXYTOYHOE MOSIOXKEHME MPYXKMHBI.

MepepaboTaHa MeToauKa pacyeTa KOHUYECKUX NPY>KUH B COOTBETCTBMM C METOAMKON,
nanoxeHHon C.[0. NoHoMapeBbIM B KHUre «PacyeT ynpyrmx afieMeHTOB MaLlVH 1
npubopoB.y.

[obasneHa BO3MOXHOCTb AeopMaLmm TpeXMepPHON MoAENN KOHUYECKOW NPY>XUHbI B
cbopke, 4YTO NO3BONAET NpeacTaBuUTb B COOPKE NPYXnHy B pabodem nnm npoMexyTo4HOM
COCTOSAHUMN.

lMocTpoeHne yepTexa KOHNYECKON NPYXMHbI NepepaboTaHO B COOTBETCTBUN C
pekomergaumsamm FOCT 2.401-68.

[lns KOHWMYecKnn NpyxXnH aobasneHa auarpaMmMa, ¢ MOMOLLBH KOTOPOI MOXKHO onpeaenvTb
MPOMEXKYTOYHOE MOSIOKEHME NMPYXKMHBI.

Ana NnpyxuH cxaTtna n pacTsakeHus, paccumTbiBaemblx no metoanke NOCT 13765-86, B
TexHn4yeckme TpeboBaHus 4o6aBneH BbIBOL HOMEpa NO3NLMM BUTKA U COOTBETCTBYHOLLMIA
rOCT.

[lo6aBneHo ykaszaHvue eanHuL, TBEPAOCTU B TEXHUYECKUX TPEBOBaAHNAX YepTEXKEN NPYXKMH.

WcnpaeneHa owmnbka 0603Ha4YeHUs1 eaUHNL, M3MEPEHUSI MOMEHTOB CUI B MPOEKTHOM
pacyeTe NpPYXuWH KpyyYeHus.
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Bu6nuomeka nocmpoeHusi pa3eepmok

= W N -

MpunoxeHne nepenmeHoBaHo B O6opydoeaHue: Pazeepmku.
[o6aBneHbl BO3MOXHOCTW pa3BepTKM TOPOMAAsbHbIX U CHEPUYECKNX NMOBEPXHOCTEN.
HobasneHa yHKUNA aBTOMATUYECKOMN NPOBEPKN OBHOBNEHUA BUBNNOTEKN.

[ob6aBneHa BO3MOXHOCTb BBOAA MOSIb30BATENLCKONO KO3 MULIMEHTA NOJTOXEHMS
HenTpanbHoro cnos B guanasoHe 0,001...1.

Tenepb B LOKYMEHTbI, CO34aBaemble 6MONMOTEKON, 3anucbiBaeTcs MHdopMaumsi 0o
anemeHTe. B ganbHenwemM oHa Ncnosnb3yeTcsa Npy pegakTMpoBaHum anemeHTa nnbo ang
NpOoTOTUMNA HOBOIO M3Oenus.

McnpaBneHbl HangeHHble OWMOKN, B YHAaCTHOCTH, OWNMOKM NOCTPOEHUS pa3BepPTOK:

— NOBEpXHOCTEN,

— KOHMYeckoro naTpybka 3-ro tmna,

— TPOWHWKOB 1-ro 1 3-ro TUNOB B UCMOMNHEHUN 2 (Tenepb NOIHoe nNpuneraHne naTpyodka
obecneynBaeTcsa 6€3 AOMOMHUTENBHON MEXaHNYeCKom o06paboTkn).

lMpunoxeHue Tpy6onpoeodnb! 3D

1.
2.

MpunoxeHne nepenmeHoBaHo B O6opydoeaHue: Tpy6onpoeodsbil.

HopaboTtaHa komaHaa CneyuanbHasi mpyb6a: Tenepb BO3MOXHO NOCTpoeHme no pebpam
N3 BCTABOK M KOMMOHOBOYHOW reOMETPUN.

Bu6bnuomeka pacyema pa3mMepHbIx uerneu

1.
2.

3.

4.

ﬂpmnomeHme nepenmeHoBaHoO B Pasmeprle uernu.

MepepaboTaH Nonb3oBaTENLCKUIN UHTEPENC. DNEMEHThI YNpaBneHns 13 guanora
nepeHeceHsbl Ha NaHenb CBONCTB.

3amblkatoLLiee 3BEHO Tenepb onpeaenseTcs asToMaTU4eckn Npy ykasaHum nocneaHero
obbekTa uenu.

[obGaBneHa BO3MOXXHOCTb ydyeTa yrnosbiX U paanarnbHbIX pa3MepoB B LiEnun.

Bub6nuomeka pedykmopos

1.
2.

MpunoxeHne nepenmeHoBaHo B Kamasnoz: Pedykmopsbi.
PaspaboTaHa 64-pa3psgHasn Bepcus NpUoXeHus.

Bubnuomeka anekmpodeuz2ameneu

1.
2.

MpunoxeHne nepenmeHoBaHo B Kamanoa: Anekmpodeuzamernu.
PaspaboTtaHa 64-pa3psgHas Bepcus NpUnoXeHus.

Bu6nuomeka myc¢hm

MpunoxeHune nepenmeHoBaHo B Kamanoe: Mygmebi.

Bubnuomeka aHUMauyuu

MpunoxeHne nepenmeHoBaHo B MexaHuka: AHUMayusi.

lpunoxeHnue MemannokoHcmpykyuu 3D

1.
2.

MosiBNacb BO3MOXHOCTb NPUMEHEHUA HECKOJIbKMX KOMaHA pa3fesikm K OqHOMY I'IpO(bI/IJ'II'O.

Nob6asneHa komaHaa CreyuasibHas pa3desika, No3BonsAioLLas BbIMONHUTL pasnernky
aetanen, NpUMbIKaLWMX K ABYTaBpOBbLIM 6arnkam, weennepam 1 ctanbHbIM
ropsayekataHbIM yrornkam B COOTBETCTBUM C TPeBGoBaHNAMMU, NPUBEAEHHbIMU B pasaene
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«lMpochunb getanen, NPUMbIKAIOLLNX K NPOKaTHLIM MPOMUIIAM B CBapPHbIX KOHCTPYKLINAXY
CnpaBoyHUKa KOHCTpyKTOpa-malumHoctpoutensa (B. N. AHypbeB, CnpaBOYHUK
KOHCTpyKTOpa-malumHoctpoutens, Tom 1).

3. B komaHgax hopMMpoBaHMSA CTbIKOBOW pa3aernku nosiBunacb BO3MOXHOCTb 3a4aBaTb
3a3op mexay obpabaTtbiBaemon n oopmoobpasytoLLen getansamu.

BHumaHue! MNMpunoxenne MemannokoHecmpykyuu 3D pekoMeHOyeTCsl UCNOSb30BaTh
TONbKO ANS NOAAEPKKN MOAEeNen MeTannoKOHCTPYKUUI, BbiNonHeHHbIX B KOMIAC-
3D Home Bepcun 15 n 6onee paHHux. B 16 n nocnegyowwmx Bepcmsax mogenu
MeTannoKOHCTPYKUUIA crneayeT co3aaBaTb C MOMOLLbIO NpunoxeHnss Ob6opydoeaHue:
MemannokoHcmpykuyuu.

N3meHeHuUe KoMmsiekma nocmaeku

1. B KOMNNEKT nocTaBku BktodeHa 6ubnmoteka O6opydoeaHue: CeapHblie COeOUHEHUs,
npegHasHaveHHas ana cosganus B rpadmyecknx KOMIMAC-gokymeHTax 0603HaveHun
cBapHbix WweoB (no NOCT 2.312-72 n ISO 2553:1992 (DIN 22553-1997)) n tabnuy,
CBapHbIX LLUBOB.

1.1 KomaHpa O6o03Ha4YyeHue ceapHO20 wea
- CosgaHve n pegaktnpoBaHme 06o3Ha4veHun ceapHoro wea no NOCT 2.312-72 n ISO

2553:1992 (DIN 22553-1997) B rpacdhnyecknx JOKYMEHTaXx.

- [obaBnenwue, yaaneHne n naMeHeHne KoHurypaumm oTBETBNEHN MpK
peaakTMpoBaHun 0603HaYeHNs NO ABOMHOMY LLENYKY MbILUW.

- YnpaeneHue aBToMaTU4ECKMM CO34aHMeM 0603HAYeHNs Npu 3agaHum Bcex
napameTpoB.

- OnepaTnBHOE ynpasneHne BUAMMOCTbIO B 0603Ha4YEHMN CTaHOAPTHOrO LWBa —
cTaHgapTa, cnocoba cBapku U Bcero o6o3HayeHusl, B 0603Ha4eHnUM HeCTaHaapTHOro
LwBa — Bcero 06o3HaveHuns. BoigeneHmne Taknx o603HauYeHn LIBETOM.

- BBog TexHuyeckux TpebosaHun no wabnoHy. Nepexoq B pegaktnposaHme
TeXHN4ecknx TpeboBaHu.

— CosgaHne n HacTpolKka CBONCTB 0603Ha4YeHMs1 CBAPHOrO LWBa Af1si co3aaHns Tabnuy,
LLIBOB.

- Hactpoika coctaBa 0603Ha4eHMs WBa Ansi OToOpaxeHusi B TabnuLe LLBOB.

- ABTOMaTU4EeCKOE YBENUYEHNE HOMEpPA LIBA NpX BBOAE HOBOro 0603Ha4YeHus WwBea B
TeKyLLEeM JOKYMEHTE.

- OtobpaxeHune pssiAoM C KypCopoM napaMeTpoB 0003HaYeHUS LWBa NpU HaBe4EHUN Ha
Hero Kypcopa.

- [poeepka 0603Ha4YeHMI MO CriegyoLWmMmM napameTpam:

- Hanuune o603HaveHnin 1 ynpoLLeHHbIX 0603HaYeHUN;

- Hanuune o6o3HaveHnii no FOCT un ISO (DIN);

- Bunp BHe nucta yepTtexa;

- O6Go3Ha4yeHne BHe NUCTa YepTexa;

— O6o3Ha4YeHne 1 BUA Ha pasHbIX NIUCTaX YepTexa,;

- OagunHakoBble CTaHAapTHbIE U HECTaHAApPTHbIE 0003HaYeHUs C pasHbIMWM HOMEpamu;

- OgunHakoBble CTaHAapTHbIE M HeCTaHAApTHbIE 0003HaYeHUs C OANHAKOBbIMU
HOMepamu;

- PasHble cTaHOapTHbIE U HECTaHAAPTHbIE 0003HaYEeHNA ¢ OAMHAKOBBLIMU HOMEpPaMK;

- Hanuymne o603Ha4YeHM 0ONHAKOBbIX LLBOB 6€3 OCHOBHOIO 0003HaYEeHUS;

- Hanuune ocHoBHOro 0603Ha4YeHns C HOMEPOM M OTCYTCTBUE 0B03HAYEHNS
OOMHAaKOBbIX LUBOB;

- Hanwuune nponyLieHHbIX HOMEPOB (B 3TOM Crlydae BblOaeTcs NpeaynpexneHmne);

— CoctaB 0603HayeHus B TLU n3 o6o3HavyeHnss He COOTBETCTBYET COCTaBy M3
napamMmeTpoB;

- CoctaB cBoncTB 0603HaA4YEHNs1 HE COOTBETCTBYET COCTaBY 13 NapaMeTpoOB;

- OO6Lee KONMYEeCTBO LUBOB HE COOTBETCTBYET KONMNYECTBY 0603HAYEHWIA.

1.2 KomaHabl rpynnoBoro pegaktupoBaHnst 0603HAYE€HN CBAPHOTO LUBA TEKYLLErO AOKYMEHTA.
— Pepaktop Homepos weoB no NOCT.
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1.3

1.4

1.5

2.1

2.2

2.3

— PepakTop obuiero konnyectea weos no NOCT.

- [poBepuTb 0603Ha4eHus no NOCT.

- [MpnmeHnTb TEKCTLI 0603Ha4YeHnn TLL 13 napameTpoB.

- [MpumennTb cBOKCTBA 0603HAYEHUI 13 NAapaMETPOB.

KomaHaa Tabnuua ceapHbIx Weos.

- ABTOMaTMyecKkoe cosgaHve Tabnuupl WBOB CBAPHbLIX COEANHEHMI B COOTBETCTBUM C
BblOpaHHbIM CTUNEM Tabnuubl LUBOB B rpadhnyecknx JOKyMeHTax.

- OnepaTnBHasa HacTpomrka napameTpoB cTonbuos Tabnuubl (BUANMOCTb, LUMPUHA,
BblpaBHMBaAHWE TEKCTA).

- CospgaHHas Tabnuua cBapHbIX LWBOB peaakTupyeTcsa komaHgamm cuctembl KOMIMAC-
3D.

— Ctunun Tabnuupl weoB co3gatoTtca cpeactsamu cuctemol KOMIMAC-3D 1 coxpaHatoTcs
B Gubnmoteke ctunen Tabnuy LWBOB (OTYETOB).

Komanga TexHu4yeckue mpeboeaHusi: HopMUPOBaHNE TEKCTA 0603HAYEHNI CBApPHbIX

LLUBOB B TEXHMYECKNX TpeboBaHusx yepTexa 6e3 cozaaHmsa rpadguyeckoro o603HayveHms

CBApPHOro LUBa B YepTexe.

CepBuWCHblE KOMaHAbI:

- KomaHga Pedakmop ceolicme (pa3gen Pedakmop) — Bbi3blBaeT OKHO Pedakmop
ceoticme cuctembl KOMIMAC-3D ansa pegaktnpoBaHus AaHHbIX Tabnuupbl WBOB B
cTtonbuax (cBoncTBax) C Py4HbIM BBOAOM.

— KOHTEeKCTHble MeHI0 NapaMeTpoB B Auanorax BBoga TeKCTa 0003HAYEHUIN CBAPHOIO
wBa:
- koMaHaa Pedakmupoeamb cnMUCOK — OTKPbIBAET CMUCOK NapamMeTpoB B TEKCTOBOM
pedakTope Ans peaakTMpoBaHUS.
- komaHaa O6Hoeumb cnucok — OBHOBNSAET CNUCOK U3 dharna nocne ero
penakTUpoBaHus.

B komnnekT noctaBku BKkNtoYeHO npunoxeHne O6opydoeaHue: MemasnnokoHCmpyKuyuu,

3aMeHstolLee npunoxeHne MemannokoHecmpykuyuu 3D.

MpunoxeHne O6opydoeaHue: MemannoKOHCMPyKyUuu UMeeT crneaylowme OCHOBHbIE

npenmyLlecTBa nepeg npunoxeHnem MemannokoHcmpykyuu 3D:

- Tlpocmnun KOHCTPYKUMKM co3aatoTcs B BUae Ten mogenu. bnarogaps atomy lepeso
NocTpoeHus ctano 6onee KOMNaKTHbIM 1 NPOCTbiM. OObEKTbI 1 onepaunn B HEM
oTobpaxarTcs crneunanbHbIMU 3HAYKaMM.

- Het HeobxogmMmocTu B co3gaHmm WwWabnoHoB Npodunen, YTo 3HaYUTENBHO yNpoLlaeT u
yckopsieT paboty. CoptameHT npoduns MOXeT BbibrpaTbes u3 HoBoro Kamasoeza
npodgbunell, BXOASALLEro B COCTaB NpuroxeHud, nnbo n3 CnpaBoyHuka Matepuansl n
CopTaMeHThl.

- bBbonee rmbkun n HTEPaAKTMBHBLIN NpoLECC NPOeKTUpoBaHud. Hanprumep, B komaHae
IMnacmuHa nepenTn OT peaakTUpOBaHNS NapamMeTpoB NNACTUHbI K U3MEHEHMIO ee
NOMNOXeHMA MOXXHO C NMOMOLLIbIO CreunansHoro nepekniovaTens, otobpaxaroLerocs
psooM ¢ paHTOMOM MAACTUHBI.

- PeanusoBaH MexaHU3M xapakmepHbIX MOYeK 0N YNpaBneHns OSIMHOW 1 Yriiom
noBopoTa Npoduns, 4To genaet 6onee yaobHbIM NOCTPOEHNE U peaakTMpoBaHue
METansIoKOHCTPYKUMK. 3adaBaTh 3Ha4YeHNs NapaMeTpPoB TENepb MOXHO
HenocpeaCcTBEHHO B OKHE MoZernu.

- bonee pasBUTbI MEXAHU3M MO3ULUOHUPYOWUX MOYEK: 3TN TOYKM MOXHO
NCMNoNb30BaThb HE TOMbKO 4SS OpMeHTauumM Npoduns B NpOCTPaHCTBE MOAENW, HO U
AN NpuBSA3kM 06 LEKTOB APYT K APYrY.

Cnocobbl nocTpoeHus npodunen B npunoxeHnn Ob6opydoeaHue:

MemannokoHcmpykyuu:

- 1O TOYKE M HanpaBrieHWIO C 3aJaHNeM ANUHbI NPOUNS;

- MO ABYM TOYKaM;

— HenpepbIBHbIA NPOGUIL MO LernoYKe rmaako ConpsiKEHHbIX HanpaBnsoLWmX;

HEeCKONbKO Npogunen no BblIGpaHHbIM HaNpPaBnsoLWUM.

PeannsoBaHbl OCHOBHbIE BUAbLI pefakTUpoBaHUs NPogunen: U3SMeHeHne AnvHbl, ceYeHne

MIOCKOCTSIMU, YITNOBbIE U CTbIKOBbIE Pa3ferku.
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24

2.5

26

2.7
2.8

Komangpl MnacmuHa v Pebpo xecmkocmu No3BonsaioT co3aaBaTb fieMeHTbl Ang
YCUIEHMNS KOHCTPYKLMU; K 3TUM dNeMeHTaM MOryT NPUMEHSTLCS creumanbHble onepawmm
penaktpoBaHusa ®acka v las.

KomaHga Fpynna omeepcmulii N03BONSET 3a OOHY Onepaumio Nony4nTb
napameTpu4eckyto rpynny oTBepcTui Ansa AanbHenwero no3svunMoHNpoOBaHUs B HUX
KpenexHbix aetanen. BaxxHon 0co6eHHOCTbI0O KOMaHAbl ABNSETCA BO3MOXHOCTb
0bpaboTkn nakeTa getanen, T.e. rpynna oTBEPCTUI MOXeT ObITb BbINOSIHEHA KakK B OQHOM,
TakK 1 cpasy B HECKONbKMX, Nexallmx gpyr Ha gpyre, getansx.

Komanga Konuposamb 8 mo4ku CnyXvuT Ansi KONMPOBaHMSA OOHOW NGO HECKOSbKMX
aetanen B ykasaHHble MO3ULMW.

PeanunsoBaHa BO3MOXHOCTb NOCTPOEHUS pebep XecTKkocTn ans Tpyo.

[ns oQHOTUNHBIX 3NEMEHTOB KOHCTPYKUUKM B KOMaHAaxX NOCTPOEHNS NpeaycMoTpeHa
BO3MOXXHOCTb KONMMPOBAHNS CBONCTB — «KUCTOYKa». C ee NOMOLLbI0 MOXHO, Hanpuvep,
caenatb pasmepbl U opMy pebpa KeCTKOCTU TakMMU Xe KaK y apyroro pebpa.

Ominuyus eepcuu 15 om eepcuu 14

Banbl u MexaHu4YecKue nepeoda4u

1.

2.

10.

11.

Tenepb Mo YepTexy co3gaeTcs peanucTUiHasa TpexMmepHas Moaernb NPsAMo3yoon
KOHWYECKOWN LLIECTEPHMU.

MosiBMnack BO3MOXHOCTb MOCTPOEHUSI TOPLIEBbLIX Na3oB U KaHaBKW MoJ BbIXo Aon6sika B
yepTexe C nocrneaywlle nepegader B Mogernb.

MosiBUnack BO3MOXHOCTb MOCTPOEHUSI HA OCHOBHOM BMAE MECTHOro paspesa,
nokasblBatoLero npodusbs Yepssika.

MosiBNacb BO3MOXHOCTbL CO34aHus B TpexmepHoﬁ Mogesin LUMNOHOYHOIo nasa,
pacnonoXxXeHHoro napanieribHo o6pa3y+ou.|,e|7| KOHYyCa.

O6GecneveHa BO3MOXHOCTb pacyeTa JOMNYyCKOB ANng 3ybyaTbiX, YepBAYHbIX KONec 1
YepBSKOB C HECTAHAAPTHbLIM UCXOAHBIM KOHTYPOM UMM UCXOOHBIM KOHTYPOM,
BbIMOSTHEHHBLIM MO 3apybexHbIM cTaHaapTam. [Jonyck aToM criydyae paccymtbiBaeTcsi No
mMeToamkam, npmeegeHHbiM B TOCT. BkntodeHne gaHHON BO3MOXHOCTM MPOM3BOAMUTCS NpuU
HacTpouke 6UbnmnoTeku.

MepepaboTaH moaynb Bbibopa MaTepuanoB. BeegeH yHkUMoHanN onpeaeneHus
MPOYHOCTHBIX XapaKTepPUCTUK, MPUMEHSIEMbIX NPU pacyeTax 3yb4aTbix Konec B
cootBeTcTBMM € «OCT 21354-87 MNepenayum 3ybyartbie LNNUHOPUYECKME SBOSNTbBEHTHbIE
BHELLHero 3auenneHusi. PacyeT Ha NPOYHOCTbY.

Bce 6a3bl gaHHbIX NepeBefeHbl Ha HoByto CYB[] — Absolute DataBase.

OTyeTbl co3gatotcs B HoBol Bepcum FastReport 4.1.

B komnnekT noctaBku 6MbnmnoTekn BKNIOYEH MOAYNb NPOCMOTPa OTYETOB B hopmate
FastReport (*7p3).

OT4eThbl, chopMmMpOBaHHbIE NO pe3ynbTaTaMm pac4yeToB, MOryT BbiTb COXpaHeHbI B dpannax
dopmaTtos PDF, RTF, JPEG.

OdopmneHne yeptexen (Tabnuubl NapameTpoB MEXaHUYECKUX Nepenay, pasmepbl
0603Ha4YeHns Ha BbIHOCHbIX 3rieMeHTax) NpMBeAEeHO B COOTBETCTBME CO cTaHgapTamu Po.

MonHocTbio NepepaboTaH Modynb Bblibopa Matepuna, UHTErPUPOBaHHbLIN CO
crnpaBoYHUKOM (bubnuotekon) MuC.

B reomeTpunyeckom pacyeTe UMNMHOPUYECKON 3ybyaTon nepegadn BHELIHEro 3auenneHus
npeaycMoTpeH BbIGOp MOAyNs U MCXOQHOMO KOHTypa 13 cnegyrowmnx 6a3 gaHHbIX :

- 06bl4yHble (KpynHble) moaynu ansa nepegad no FOCT 13655-81;

- mMenkue modynu ansa nepegad no FOCT 9587-81;

- MeTpudeckne Mogynu no ctaHgaptam 3apybexHbix ctpaH (DIN, 1ISO, JIS);

- nuT4YeBble MOAYNN NO cTaHAapTam 3apybexHblx cTpaH (AGMA, ASA);

Kpome TOro, BoO3mMoXXeH BBOA HECTaHAAPTHOro MoAyns.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Mpn bopmupoBaHum Tabnuu, NnapaMmeTpoB Ha YepTexe JONYCKM Ha CTaHdapTHbIe
(BbINOSTHEHHBIE NO poccuiickum FTOCTam) NCXOaHbIE KOHTYPbl pacCyYNTbIBaAKOTCS B
3aBUCMMOCTU OT TEKYLLLEro 3Ha4YEeHMs MOAYNsl U CTaHgapTa Ha UCXOOHbIA KOHTYp. [ns
3apyB6exHbIX UCXOOHbIX KOHTYPOB OOMYCKM HE PacCyYNTbIBAOTCS.

PeanunsoBaH dyHkumnoHan SID (Shaft Internal Dependences). Npu nocTpoeHun cTyneHemn
Bana MoryT ObiTb YCTaHOBMEHbI BHYTPEHHME 3aBUCMMOCTU MEXAY XapaKTepHbIMU
pasMepamMu O4HOWN CTyNeHun Bana oT pa3MepoB Apyron. Hanpumep, gnameTp nnv anuHa
OLHOW CTyneHu Barna MOoryT 3aBMCETb OT AnaMeTpa Unu AAvHbl PYron CTyneHu; AnvHa
pe3bObl AN WAMLEB Ha UMNNHOPUYECKOM YYacTKe Bana MOXeT 3aBMCEeTb OT ANUHbI 3TOro
yyactka u T. 4.

3aBncUMOCTM MeXay pasMmepamMu yCTaHaBNUBAKOTCS NPU BbI30BE KanbKynsaTopa B none

BBOJA YMCIOBbIX 3HAYEHUNA.

JocTynHbl cnegylouime BblpaXKeHus! :

- Len()-x — BblMUCIIAET yCTaHaBNMBaEMbIN pa3Mep Kak pasHuLy Mexay ASIMHOW CTYMNeHN
1 BENUYMHOWM X, Hanpumep, BBog Len()-20 B none AnNuHbI WAnL, NpUBEAET K TOMY, YTO
npy USMEHEHUWN ANUHBI LUITMHOPUYECKOro y4acTka AnvHa Wwnvy Bcerga byaet
nepecynTbiBaTbLCA NO JaHHOW hopMyne;

- Diam()-x — aHanorn4yHoe BblpaxxeHne Ans AnameTpa CTyneHu;

- LenOut(n) — BbluUCHISET yCTaHaBNMBaEMbIA pasMep Kak AnvHy ydyactka nod HOMepom
n (OTCYeT BE4ETCA CreBa HanpaBo MO BHELWHEMY KOHTYpY Bana);

- DiamOut(n) — aHanorn4yHoe BblpaxeHne Anga AnameTpa yy4acTka;

- LenShaft() — BblumncnsieT obuwyo onvHy Bana.

BbipaxeHusa moryT 6bITb 6onee CnoXxHbiMu 1 cogepxatb Ntodblie opMynbl, HaNpUvep:

LenOut(2)-(Len()+15)/2 nnun Sqrt(Diam()).

M3meHeHbl ananoru Bbibopa NnapameTpoB LMMLEB (pacluupeH obbemMm BBOOUMOM U

oTobpakaemon nHhopmauun).

lMpoBeaeHa npoBepka Bcex 6a3 AaHHbIX Ha cooTBeTcTBME cTaHgapTam (FTOCT, OCT un

T.4.).

[o6aBneHa BO3MOXXHOCTb MOCTPOEHMS LUMOHOYHBIX NA30B ANst HU3KMX LUMOHOK MO

FOCT 29175-91.

[o6aBneHa BO3MOXHOCTb Bblibopa menkomoaynbHbix gonbsikos no FOCT 10059-80 B
pacyeTax UMnMHOpu4eckmx 3ybyaTbix nepenau.

[obaeneHa 6a3a WNUUEBbIX pe3 Ans NCNOMb30BaHUSA NPU NOCTPOEHMU NPAMOBOYHbBIX
wnuues TOCT 8027-86.

BBeneHa 6a3a HecTaHOapTHbIX AONGAKOB 1 peanv3oBaH pacyeT OCHOBHbIX NapaMeTpoB
Aon6sKoB ANSA Hape3aHus LeCTepeH ¢ HeCTaH4apPTHbIM UCXOAHBIM KOHTYPOM UNu
Moaynem (oTedecTBEHHbIM NN 3apyOeXkHbIM).

MpenycmoTpeHa BO3MOXHOCTb NOCTPOEHMS HEOrPaHUYEHHOTO MHOXeCTBa NPOTOTUMNOB
Tabnuy napameTpoB MexaHu4eckmx nepegay. OanH M3 NPOTOTUMNOB ABMSIETCA
yMonyaTenbHbIM, NPY 3TOM B 11060 MOMEHT BO3MOXHO MOCTPOEHNE Tabnuubl, OTIINYHOWN
OT yMofn4yaTesibHOW, HanpumMmep, ynpoLLEHHON.

ﬂ,]'lﬂ umnnHgpuny4ecknx nepenay BHelWHero n BHyTpeHHero 3auenreHna pearnm3oBaHa
BO3MOXXHOCTb NMOCTPOEHUA Tabnuy napameTpoB Ajid MHOroBeHLOBbIX 3y6anb|x Konec.

B 6a3bl 4on6GsikoB BBeAeHbI 0603HaYeHMs1, NpoM3BeaeHa NpoBepKa BCeX napamMeTpoB Ha
COOTBETCTBUE CTaHAapTY.

B npoyHOCTHOM pac4yeT 3yb4uaTtbix nepegady BBegeH pacyeT koadduumeHTa gopmbl 3yba
no metoguke O.b. BynrakoBa. B pesynbTate nonyvaetcs 6onee peanuctnyHas kapTuHa
N3MEHEeHUs1 NPOYHOCTHBIX XapakTepuCcTUK nepesad npy nsmeHeHun napametpos UK (B
YacTHOCTK, yrna npodunsa n BeicoTbl 3yba).

B reomeTpunyeckom pacuyeTe KOHUYECKON Nepeaayn ¢ NpsiMbiMu 3yObsM NpeayCcMOTpPeEH
BbIOOP MOAOYNSt U UCXOAHOIO KOHTYpa U3 crieqytowmnx 6a3 gaHHbIX :

— 0bblyHble (KpynHble) Mmoaynu anga nepegad no NOCT 13754-81;

- Menkue moaynu ansa nepegad no FOCT 9587-81;

- uncxogHoro koHTypa no NOCT P 50531-93;
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25.

26.

27.
28.

29.
30.

31.

32.

33.
34.
35.
36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

- MeTpudeckne Moaynu no ctaHgaptam 3apydexHbix ctpaH (DIN, 1ISO, JIS);
- nWTYeBble MOZYNW NO cTaHAapTam 3apybexHbix cTpaH (AGMA, ASA).
Kpome TOro, BO3MOXXeH BBOA HECTaHAAPTHOro MOAyns.

B reomeTpunyeckom pacyeTe KOHUYECKOW nepeaaydum ¢ KpyroBbiMu 3y6bamMu npegycMoTpeH
BbIOOP MOAYNSA M UCXOAHOIO KOHTYpa M3 cneayrowmx 6a3 gaHHbIX :

- 00blyHble (KpynHble) moaynu Ana nepegad no NOCT 16202-81;

- MeTpudeckue Moaynu no ctaHgaptam 3apybexHsix ctpaH (DIN, ISO, JIS);

- nuT4YeBble MOAYNN No cTaHAapTam 3apybexHblx cTpaH (AGMA, ASA).

Kpome TOro, BO3MoXeH BBOA HECTaHOAPTHOrO MOAYIs.

B reomeTpuryeckomM pacyeTe YepBAYHON LMINHOPUYECKOW Nepeaayn npeaycMoTpeH BbIoop
MOAYNS U UCXOOHOr0 KOHTYpa M3 criegyoLmx 6a3 AaHHbIX:

— 00blyHbIe (KpynHble) moaynu ana nepeaad no FOCT 19036-94;

- menkue moaynu ansa nepegad no FOCT 20184-81.

Kpome TOro, BO3MOXeH BBOA HECTaHAAPTHOrO MOAyns.

B pacueT BkntoyeHbl YepBakn ZT1, ZT2, ZN3, ZK4.

B pacueTe knnHopemMeHHOW nepefayv npegyCMOTPEH pacyeT LWKMBOB «BPY4YHYO» (TOYHee,
OH BblHECEH 13 Broka NnocTpoeHns B 6110k pac4eta u oNnTMMU3MPOBaH, B TOM YUCHE C
Lenblo MCNonb30BaHWs AaHHOIO MeToAa pacyeTa B NpunoxeHun Banbl n mexaHnyeckue
nepegayn 3D).

PeanunsoBaH reoMeTpmMyeckuin pacyeT 3ybyaTo-peMeHHON nepenayn.

MpeaycmoTpeH BbIOOP NOCagok Ha BCe BUAbI LWNMUEB (NPAMOBOYHbIE, 3BOSIbBEHTHLIE U
TpeyronbHble). B cOOTBETCTBMM C BbIOPaHHLIMM NOCaAKaMU pacCUMThLIBAOTCA SOMYCKN.

PeanunsoBaHo NOCTPOEHME CXeM KOHTPOIA BHELWWHUX N BHYTPEHHUX 3BOJIbBEHTHbIX LWIULIEB
n Tabnuy, napamMeTpoB Ha HUX.

PeanusoBaHo nocTpoeHue npogunen 3ydbbes TpeyrosbHbIX WANLEB 1 Tabnuy
napamMmeTpoB Ha HUX.

MepepaboTaHo NoCcTpoeHne Nponnsa 3BONIbBEHTHbLIX LUNMLEB.
B pacueT uenHon nepegaym ¢ ponmkoBbiMu Lensamu gobasneHsl Lenu no 1ISO 606-94.
O6ecneveHO KOppeKTHOE NOCTpoeHune 3Be3govek ans uenen tuna MNPL FOCT 13568-75.

PeanusoBaHa UHTerpaumsi Co cnpaBo4YHUKOM (6ubnmoTtekon) CTaHAapTHLIX M3AENuii Npu
NOCTPOEHUN NOALINMHUKOB U MaHXeT.

[MapameTpbl 3aTbINOBKN TeNepb ONpeaensoTcs Ans WMNUHOPUYECKUX LUECTEPEH BHELLHETO
3auenneHus ¢ nbbiM Mogynem (B TOM YMcne, € NMTYEBbIMU N HECTAHOAPTHBLIMM
Moayrnamm).

PeanunsoBaHo peanucTnyHoe NocTpoeHme YepBsakoB Bcex TMNoB (ZA, ZI, ZK, ZN1, ZN2,
ZN3, ZT1, ZT2) npu reHepaunn TpexmMepHbIX Moaenen.

Peann3oBaHo NOCTpPoeHME YepBAYHOro koneca tuna ZA npu reHepauum TpeXMepHbIX
Moaenen.

N3meHeH popmat oTobpaxkeHns CcTyneHen B Aepese Moaenun npunoxexunsa Banbl n
MexaHunyeckme nepegaym 2D.

B nepeYvyeHb Ta6J'IVILl, napameTpoB Ha unnmHgpmnyeckmne ectepHn seeeHbl Ta6J'II/ILI,bI Ha
3y6‘-IaTbIe CEeKTOpa.

I'Ipm pacyeTe unnHapun4eckmnx 3y6‘-IaTbIX nepenad BHewWHero n BHyTpeHHero 3auenneHnd
peann3oBaHa Bu3yannsauna 3aulenneHna B CtTatuke n AuHamMuke.

Mpy NOCTPOEHMM LLNOHOYHOrO Nasa NpeaocTaBneHa BO3MOXHOCTb «MOcaanTby» Ha Ban Unm
B OTBEpCTME Ntobyto NoaXoasiLLyo Mo ANNHE LUMNOHKY, 6e3 orpaHMYeHust No AMameTpy
COEIMHEHUS], YCTAaHOBIEHHOrO CTaHAAPTOM.

PeannsoBaH reoMeTprMyeckuin pacyeT U NOCTPOEHNE BUHTOBOW 3y64aTon 3BONIbBEHTHON
nepegayu.

[Mpn NOCTPOEHMN IBONBBEHTHBIX LWNLEB peanv3oBaHa BO3MOXHOCTb NOCTPOEHUS
HeCcTaHA4apTHbIX WMLEB No npoToTuny. B kayecTBe npoToTna MoryT ObiTb BbIOpaHbI
LWNMUbl U3 3apybexHbIX cTaHgapToB, Hanpumep, DIN 5482.

126



46.

47.

48.

49.

50.

51.

52.

HanonHeHve 6a3bl M3MepUTenbHbIX POSIMKOB M NMPOBOSIOYEK NPUBEOEHO B COOTBETCTBUE C
FOCT 2475-88.

Mpn nocTpoeHnn NpsiMOBOYHbIX LLMULIEB peann3oBaHa BO3MOXHOCTb MOCTPOEHUS
HeCcTaHA4apTHbIX WMLEB No NpoToTuny. B kayecTBe npoToTna MoryT ObiTb BblOpaHbI
LWnnupbl 13 3apybexHbix ctaHgapTos, Hanpumep, DIN 5471, DIN 5472, SAE J499a u 1. 4.

PeanunsoBaHo NOCTPOEHNE HepBAKa C pasmepaMn.

OTKOppeKTUPOBAH MexaHW3M paclLUMPOBKM NapaMeTpoB CTEMNEHN TOYHOCTU
MexaHUYeCcKnx nepeaau.

PeanunsoBaHa KOpPpPEeKTHaaA reHepaumna OTKPbITbIX LLUMOHOYHbLIX Na3oB Ha LMIMNHOPUNYECKNX
y4dyacCTKax Bana.

Peanun3soBaHa BO3MOXHOCTb npuMeHeHna Npon3BOJSIbHOIo AonycTtuMoro 3Ha4eHusa
AnamMeTpa porinka ana KOHTPOJA 3BOJIbBEHTHbIX LUNULEB.

McnpaeneHbl HageHHbIE OWNOKKU, B TOM Yncie oWwmbKn npu paboTe ¢ MCNOSNTHEHUAMU
mogenun KOMIMAC-3D n npu pabote co cnpaBovHukoM Matepuanbl 1 CopTaMeHThbl.

Cucmema npoekmuposgaHusi npyxuH KOMIAC-Spring

MpunoxeHne neperiMeHoBaHo B CucmemMy npoeKkmupoeaHusi NPYXXuH.

PacueTbl

1.1. MN3meHeHa meToAMKa NPOEKTHOro M NPOBEPOYHOrO PACHETOB MPYXXUH CXATUS U
pacTshkeHus. PacyeT NpyXuH CKaTus U pacTsSKEHUS! OCYLLLECTBISETCA N0 MeToAuKe
OCT 13765-86.

1.2. ®YHKLUMOHANbHOCTb MO 3arpy3ke COXPaHEHHbIX JaHHbIX pacyeTa MpyXvuH nepeHeceHa
C hOpM NPOEKTHOrO 1 NPOBEPOYHOrO pacyeTa Ha rmaBHy0 opMy, YTO No3BONSET
OCYLLLeCTBUTb NMOCTPOEHNE, HEe NPOBOAS 3aHOBO pacyeT.

1.3. [obaBneHa BO3MOXHOCTb 3KCMopTa AaHHbLIX pe3ynbTaToB pacyeTa B criegyrowme
dopmaThl:
- pokymeHT PDF;
- pokymeHT MS Excel;
- pokymeHT MS Word;
- pucyHok JPEG.

1.4. WckntoueH BbIbop MaTepumana n3 cnpaBoyHnka MaTtepuansl U COpTaMeHTbl Npu
pacyeTe NPYXWH CKaTusi U PacTsKEHUs, BCreacTeme Toro, 4to B Tabnuue 2 FTOCT
13764 gnsa kaxgoro Knacca u paspsga onpegeneH csov Habop maTepunanos.

1.5. MN3meHeHa MeToaMKa NPpOEeKTUPOBaHUS TapenbyaTbiX NPYXuH. B ocHOBY MeToaukm
nonoxeH nogodop Tapeneyartbix NpyxuH no NOCT 3057-90 B 3aBUCUMOCTHN OT
pabouen Harpy3kn. B npegbigylien Bepcmum nogbop Npy>KUH OCYLLLECTBNSANCS TOMBbKO
no AvameTpy, a BBogMMble napameTpbl F, n F1 npun BoiGope NpyxuH He
YYUTbIBANUCD.

1.6. [Npu pacyeTe Tapenb4aTbIX NPYXUH NOSBUNACL BO3MOXHOCTb aHanmanposaTb cpasy
HEeCKOmMbKO cxem cOopKu.

1.7. B pesynbTupytowen doopme pacdeTta TapenbyaTtbixX NPYXUH NosiBMack BO3MOXHOCTb
COPTUPOBKKN MO OAHOMY WM HECKOSbKUM MOMAM AaHHbIX.

1.8. B pesynbTupytoLLen popme pacyeTa TapenbyaTbiX NPYXUH NoSBMIacb BO3MOXHOCTb
ncnonb3oBaHua punbTpa. JaHHyo PyHKLMOHANBHOCTb YA06HO NCNONb30BaTh, ECNN
Ha pa3mepbl MPYXWHbI HAKNaAblBaeT OrpaHUyeHne KOHCTpyKums yana. Nocne
NpoBeAEHNsI pacyeTa BbIBOAATCS BCe pe3ynbTaTbl, YAOBETBOPSIOLLNE YCIOBUIO
NpoYHOCTU. Hanpumep, TpebyeTca HaNoXnTb orpaHMyYeHne Ha BHELUHWUI AMaMeTp
D1. [ins aToro Heo6XxoANMO LLENKHYTb Ha 3Ha4YKe, NOSIBNSAOLLEMCH B NPaBOM
BEPXHEM Yriy 3arofioBka rnons, n B OTKPbIBLLEMCS CNUCKE 3HAYeHWUN BblIOpaTh Te,
KOTOpble YAOBNETBOPSIOT OrpaHUYEHNAM KOHCTPYKLMW.

1.9. WcknoueHa BO3MOXHOCTb BbiOOpa Matepuana 13 cnpaBodHuka Matepuans! n
COpTaMeHTbl MpuU pacyeTe TapenbyaTbiX NPYXUH. Tenepb BbIGOp MaTepmnana
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OCYLLECTBNSAETCS TONLKO U3 BbiNagaroLwero cnucka, T.K. B nyHkTe 2.2.1 FTOCT 3057-
90 onpeneneH Habop MaTepunanos, U3 KOTOPbIX N3roTaBMMBalOTCA TapenbyaTble
MPY>XWHbI.

1.10. Jo6aBneHa pyHKLMOHANBHOCTb MO KOPPEKTUPOBAHUIO pacHYETHbIX NapaMeTpoB
TapenbyaTbiX MPYXWUH:
- cuna npuv npegeapuTenbHon gedgopmMaunm;
- npegBapuTenbHas gedopmauus;
—  XOA MPYXMWHbI.

1.11. VIameHeH pexmrm NpOoeKTMPOBaHMSA NPYXNH KpydeHns: Tenepb BMecTo «MacTtepa
NPOEKTUPOBAHUSA» UCMNONb3yeTCst AMarnor.

1.12. Jo6aBneHa pyHKLMOHANBHOCTb MO KOPPEKTUPOBAHUIO pacYETHbIX NapaMeTpoB
NPY>XUH KpYYEeHUS:
- yron mexgy TopLamu NpyxunHbl B CBOOOQHOM COCTOSIHUY;
- yron mexgy 3auenamMmm npy>xvHbl B CBOGOAHOM COCTOSAHUN;
- MOMEHT cusbl Npu NnpegeapuTenbHon gedopmauunu;
- yron paboyero xoaa;
= Luar Npy>XuHbl.

1.13. B pe3ynbTupyowmin Habop gaHHbIX pacdeTa NpY>XMH KpyvyeHust 4obaBneH BbiBOA
WHOEKCa NPYXWHbI U LWara.

1.14. VicnpaeneHbl oWMOKM 3arpy3ku 4aHHbIX 13 haifoB paHee NpoBEAEHHbIX PACcYETOB.

TpexmepHoe mogennpoBaHue

2.1. PesynbTaTr NOCTPOEHMS NakeTa TapenbyaTthiX NPYXMH TENepb NpeacTaBnsaeT cobon
coopky (*.a3d). B npeabiaylwien Bepcun kaxaas Taperika, BXOAsLWas B Naker,
co3fgaBanach kak otgeneHoe Teno B getanu (*.m3d).

2.2. TlogBmMnacb BO3MOXHOCTb U3BMEHEHWNS BbICOThI TapenbyaTon NpyXuHbl (Naketa
Tapenb4vaTbiX NPY>XWH) Nocne BCTaBkM B COOPKY NyTEM M3MEHEHUS 3HAYEHUS
BHellHen nepemeHHown L (ansa naketa — Lpak). Takum o6pazom MOXHO NOMy4YnTb
MOAENDb NPYXMHbI (NakeTa) B paboyeM unm npoMexxyToO4HOM COCTOSTHUM.

2.3. TlMosiBMnacb BO3MOXHOCTb AedhopMaLMm NPy uHbl KpyYeHUs nocne BCTaBkn B C6OpKY
nyTeM U3MEHEHNSA 3HAYeHUs BHeLLHen nepemeHHom fi (yrnoeas gedopmauns). Takm
06pasom MOXHO NoMy4MTb Mogerb NPYXMHbI B pabovemM nnmv npomMexxyToO4HOM
COCTOSIHUM.

2.4. Mopgenu npy>vH Tenepb MOSHOCTbIO NapaMeTpMU30BaHkbl, YTO NO3BoONSeT nogobpaTtb
pasmepbl 3aLenoB Uy Apyrne napameTpbl Npu 3CKU3HOW npopaboTke y3na.

2.5. [JobaBneHa BO3MOXHOCTb CO34aHUs 0OBbEKTOB cneundukaLnum npu NoCTpoeHnm
TapenbyaTbiX MPYXWUH.

2.6. [ns npyXuH Kpy4yeHust n TapenbyaTbiX NPYyXMH gobaBneHo obbeguHeHue
COCTaBNALLNX MX OOBEKTOB B MAKPOINEMEHTHI.

2.7. TlosBmMnacbk BO3MOXHOCTb NOCTPOEHUS TPEXMEPHON MOLENN NPYXUHbI PACTIKEHMS.

2.8. [ns obnervyeHusi BOCNpUATUS TPEXMEPHOWN MOLENN NPYXUHbI B HE aBTOMaTUYECKM
OTKIII0YaeTCcs oTobpaxKeHne 3CKU30B 1 MPOCTPAHCTBEHHbLIX KPUBbIX.

2.9. VcnpaeneHbl OLIMOKM NOCTPOEHUS TPEXMEPHON MOAENN NPY>KUHbI KPYHEHUS C NTIEBON
HaBMBKOW.

padunyeckne JOKYMEHTbI

3.1. V3meHuUnca nopsiook cosfaHnst YepTexXemn NpYXUH cxxaTus, pacTaXeHUs, KpydeHUs n
TapenbyaTbIX NPYXUH. YepTex NpyXunHbl TENepb CTPOUTCA B HOBOM OKYMEHTE.
Mepen BcTaBKOM N306paXkeHMst OTPUCOBLIBAETCSt PAHTOM, YTO NMNO3BONSET
nonb30BaTento KOHTPONMPOBaTh pa3MeLLieHne NpyXuHel. Bua, B KOTOPbI BCTaBngeTcs
n3obpaxeHune, AenaeTcs akTUBHbIM.

3.2. [Ans npyxuH cxkaTusl, pacTsKEeHUs!, KpYYEHUS 1 TapenbyaTbiX NpYXuUH Aobasunack
BO3MOXHOCTb Bbl6Opa napameTpa wepoxoBatocTn Rz unu Ra.

3.3. [nsa npyXuH cxaTus, pacTskeHust U KpyvyeHus gobaBneHo orpaHudeHne Ha Bblbop
rpynnbl TOYHOCTM MO cunam u gedopManmnsam, a Takke Ha BblGop rpynnbl TOYHOCTH
Nno reomeTpuyeckuM napameTpam, ecnu guameTp nNpPoBONOKN MeHbLue 1,6 mm. B
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3.4.

3.5.
3.6.

3.7.

3.8.

3.9.

3.10.

3.11.

3.12.

3.13.

3.14.

3.15.

cootBetcTBUM ¢ TOCT 16118 — 70 (NpyXuHbl cxatmsa u pactsxenus) n OCT 92-
8847-77 (NPY>XMHbI KPY4YEeHUS) NpU AuameTpe NPOBOMOKN MeHbLue 1,6 MM ang
NPYXMHblI MOXXHO Ha3HAYUTb TOSLKO 2-10 UMK 3-10 rPpynMny TOYHOCTH.

WNcnpaBneHo hopMrpoBaHmne pa3MepHbIX HAAMMCEN B YepTexax NPYXWH CxaTus u
pacTshkeHus.

NcnpaBneHo 0603Ha4YeHne LepPOXOBaTOCT!.

[ns YyepTexen NPYXKUH CKaTUS, PaCTSPKEHUS, KPYYEHUS U TapenbyaTbiX NPYXUH
nob6aBrneHo 0603HayYeHNe HeykasaHHON LLepPOXOBaTOCTH.

NS NPpYXXMH CxXaTust U pacTskeHus1 ucrnpaenieHa owmnbka hopMmMpoBaHns Jonycka
Ha OJIMHY NPYXUHbI B CBOGOAHOM COCTOSIHUM: €CINU KOHTPONUPYHOTCS BE Harpysku

(F1 n F2), To npegenbHble OTKIOHEHUS ANWHBI NPYXXMHbI HE yCTaHaBnMBatoT (. 2.6
FOCT 2.401-68).

WcnpaBneHbl owmbkn NOCTPOEHUst cnupanem NPY>XuUH KpyYeHUs 1 NPYXuH
pacTsXKeHUs; MOCTPOEHUS 3aLenoB MPYXWHbI PacTSHXKEHUS; NOCTPOEHUS KOHLIOB
NPY>XUHbI oxaTtna npu n2=0,75 n n3=0,75.

[ns npyXuH cxxaTusi ucnpaeneHbl owWmnbkn Npu opMmnpoBaHMmn JOMYCKOB
OTKMOHEHMS NepneHANKYNSPHOCTU TOPLEB.
[ns NpyXunH pacTsikeHUss U3MeHUIcst BbIGop HanpaBneHus otTrmba 3auenos:

Tenepb HanpaBneHne onpeagendaeTcd aBToMmaTn4eckm B 3aBUCUMOCTHU OT
KoJinyecrtBa pa6oq|/1x BUTKOB.

[na naketa TapenbyaTbiX NPYXMH go6aBnnacb BO3MOXHOCTb OTPUCOBKM
anarpammbl B cooTBeTCcTBUM ¢ pekomeHpaumsammn FOCT 2.401 — 68 (4epT 16, 17).
[na TapenbyaTtbiX NPYXUH UCNPaBEHO 3Ha4YeHne TBEpAOCTH, YKasbiBaeMoe B
TEXHMYECKNX TpeboBaHusIX, B cooTBeTcTBMM C M. 2.2.2 TOCT 3057 — 90.

[na TapenbyaTbix NpyXunH gobasneHa BO3MOXHOCTb Bbibopa nonb3oBaTenem
onpeaensLwero HanpsXkeHns B COOTBETCTBYIOLLEN KPOMKE, KOTopoe ByAeT yka3aHo
B TEXHUYECKMX TpeboBaHuaX. [10 ymonyaHuio npeanaraeTcst HanpsbkeHne B KPOMKe
ONSA NPYXVHbI, NCMNbITbIBAIOLLEN LIMKITMYECKOE Harpy>XeHune, B 3aBUCUMOCTU OT
cooTHoweHust napameTpos D1/D2 n ss/t (n. 1.2 FTOCT 3057-90). B Tom cnyyae, ecnu
BbiGpaH BTOPOW Knacc NPY>XuHbl (BUA HAarpy>XeHnst MOXXeT ObITb Kak CTaTUYeCcKnM, Tak
N LMKINYECKNM), MOXHO BblbpaTb onpeaensioLee HanpskeHme, COOTBETCTBYHOLLEE
CTaTM4YeCKOMY BUAY HarpyXeHus.

[nsa Npy>XuH KpyvyeHusa ncnpasneHbl OTKINOHEHUSA Ha MOMEHTbI CUM U YroBble
nedopmaunn B cootBetctBue c n. 2.12 OCT 92-8847-77:

- nepsas rpynna + 5%;

- BTopas rpynna = 10%;

- TpeTtbsa rpynna + 20%.

WcnpasneHo pacnonoxeHne TEXHUYECKMX TpeboBaHUn Ha YepTexe KOHNYECKOM
NPYXWHbI.

lNpunoxeHue Tpybonpoeodnbi 3D

1.

[ob6asneHa komaHaa lMapamempuyeckasi mpaekmopusi, NO3BONSOLLAa Co34aTb
napameTpudecKyo TPAEeKTOPUIO NYTEM NOCTPOEHUS B MPOCTPAHCTBE OTPE3KOB U Ayr U
nocrneayoLero opueHTUPOBaHUS UX NPU MOMOLLM NPOCTPAHCTBEHHbIX OrPaHN4YeHun
(coBnageHue, COOCHOCTb, NapanfenbHOCTb, NePNeHANKYNSPHOCTb U T. A.) U pa3MepHbIX
orpaHn4yeHni.

[lobaBneHna komaHga 3amMeHUmMb 371eMeHm, No3BONALLLAS 3aMEHUTbL OAUH NMbo
HECKONbKO 3N1eMEeHTOB TpybonpoBoaa yKka3aHHbIM 31EMEHTOM.

Tenepb B 06beKT cneundurkaumm Tpybbl onumoHanbHO MOryT 6biTb NpeaaHbl AnNnHa u
mMacca getanu Tpybbl. BkrioyeHne nepegaym aTMx AaHHbIX, @ TaKkKe HacTponka eauHuL,
n3MepeHusa nponssoasaTcsa B Avanore KoHghuaypayusi npusoXXeHusi Ha BKNagke
Omyemsl.
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,D,Opa6OTaHbl KOMaHAbl NOCTPOEHUA prGOHPOBOLI,OBZ Tenepb OTBOAbI U TpOIZHI/IKVI,
ncnomnb3dyemblie npmn NnoCTpoeHnn pr60ﬂp080ﬂ,a, MOryT ObITb Bbl6paHbI HenocpeacTtBeHHO
M3 CcrnpaBoOYHMKa CTaH,D,apTHbIe n3genusa.

No6GaeneHa komaHaa Konupoeams mpaekmoputo, NO3BOSISOLLAsA KOMMPOBaTb
TPaEKTOPUIO U TOYEYHbIE OOBEKTHI B JOKYMEHTE.

HopaboTtaHa komaHaa CneyuanbHasi mpyba:

- B AOKyMeHTe-geTanu gobasneHa BO3MOXHOCTb CO34aHMs 00bEKTOB crneundukaumm
ans Tpybbi-Tena, a B criydyae pegaktmpoBaHus TpyObl — aBTOMaTUYECKOro OBHOBNEHUSA
OaHHbIX B cneuudunkauum;

— pobGaeneHa onuusi To/ILKO MO KacameJibHbIM, BKIIOYEHNE KOTOPOK MO3BONSET
yKasblBaTb B Llenovke 00 beKTOB MNOCNEAYIOLLYIO KPUBYIO, TOMBLKO €CRM OHa COMpsiXeHa
no KacaTenbHOW C npeablayLLen;

— Tenepb B npouecce noctpoeHud pr6bl B AeTtann onunMoHarbHO MOryT ObITb CO3aaHbI
npuncoeanHnTesibHbl€ TOYKN.

NopaboTaHa komaHaa Co3zdame akcoHOMempu4yeckyro cxemy: nobasneHa onuusa He

y4Yyumbieamb Macwmab cxemsbi. OHa no3sonseT ynpaenaTb pasmepamum YO npu
BCTaBKE B CXEMY — C y4eTOM MacluTaba cxembl nnmn 6e3 Hero.

lpunoxenue MemannokoHcmpykyuu 3D

1.

[o6aBneHa komaHaa TpexmMepHbIU KapKac, N03BONsLan co3gaTe NapaMmeTpudeckmi
TPEXMEpPHbIN KapKkac nyTeM NOCTPOEHUSA B NPOCTPAHCTBE OTPE3KOB M AYyr M NOCneayoLero
OPUEHTMPOBAHMS UX NPW MOMOLLMN NPOCTPaAHCTBEHHbLIX OrpaHNYeHnii (CoBnaaeHmue,
COOCHOCTb, NapannenbHOCTb, NepneHANKYNSAPHOCTb U T. 4.) U pa3MepHbIX OrpaHUYeHUN.

MepepaboTtaH n gononHeH guanor KoHguaypayusi NpusioxeHus:

- TlosiBUNMCb 3NeMeHTbI ynpaBneHns, No3BonstoLmne 3aaatb npaBuna MMeHoBaHUS
HOBbIX KOHCTPYKLMI, CO34aBaeMbIX KOMaHAaMu NPUNOXeEHNs;

- Bknagka Habop copmameHmoe 3ameHeHa Bknagkon ®dalsbi. Bknagka cogepxuT
cnucok ¢harnos HabopoB LWabnoHOB Npodunen, NOSKITHYEHHbIX K MPUNOXEHUIO.
Habop wabnoHoB npodunen npeacrasndet cobon moaenb cOOpKkn, B KOTOPOW
coaepxaTcsi napaMeTpM3oBaHHble MOAeNn Npodunen ogHOro copTameHTa (Hanpumep,
Habop yrosnkos).

[loGaBneHa komaHaa Yodasumb KOHCMPYKUURO, NO3BONSAOLLAS NO3BOMSOLLAA yaanuTb
13 cOOPKM OOHY UMM HECKONbKO KOHCTPYKLMI C OAHOBPEMEHHbIM yaaneHneM ¢ avcka
dainoe mogenen getaneun, BXoasWwmxX B yaansieMble KOHCTPYKLNN.

[lo6aBneHa komaHaa Yoanumse pa3desiky, No3sonsiowasi yaanuTb yrioByto nmbo
CTbIKOBYIO pasfernky Mexay napoi BbiGpaHHbIX AeTanen KOHCTPYKLUMK.

HopaboTaHa komaHaa lMpoghusib Mo KpueoU: TeNepb OHA NO3BONSAET CTPOUTL AeTanb No
HECKOMNMbKMM rMaaKko ConpsXeHHbIM 06pasyoLmMm.

HopaboTaHbl kKOMaHObl MOCTPOEHNS aeTanen KOHCTPYKLMM:

- B MHTepdencbl koMaHa o6aBneH pacKpbIBALNACSA CMMCOK, COOAEPXKaLUUN NnepeveHb
HabopoB copTaMeEHTOB, NOAKMOYEHHbIX B KOHbMrypaumm npunoxexus;

— B npouecchl KomaHg gobasneHbl haHTOMbl HanpaBfieHUN OTCTYNOB 3NIEMEHTOB
METanNOKOHCTPYKLUN OT y3roB obpasyoLnx.

HopaboTaHa komaHaa O6Hoe8umMb OaHHbIe 0 MOdesiu: TeNepb BbINOMHAETCA 0OHOBMNEHME
ANHBbI NPodUns, TONLLMHBLI PacoHKN 1 pebpa XecTKoCTH B cneundukauumn. Takke, ecnu B
avanore KoHghuaypayusi npunoxeHus BknoveHa onunst Jobaensme 3Ha4eHue
ONIUHBbI/WUPUHBI K UMeHU demanu, To o pesyrnbTataM paboTbl KOMaHAb! BbINOMHAETCS
0oGHOBMNEHME UMeHU aeTann B [lepeBe NOCTPOEHNS.

HopaboTtaH moaynb koHBepTauum B DSTV-copmar:

- pobaBneHa BO3MOXHOCTb MAaKeTHOW KOHBEpPTaLuu;

— popaboTaHa KOHBepTaUuMsi KOCbIX CPE30B AS1st NPoduUnen, He UMeLLMX acok B
MaLLVHHbIX NIIOCKOCTSX;

- nosiBuriacb BO3MOXHOCTb KOHBepTaLun Nnpodurien co CTLIKOBOW pa3ferikon.
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9. PeanusoBaHa noggeprkka YeTbipex pa3smMepoB 3NEMEHTOB yrnpaBreHus nHrepderica
(nepekntoyaTenemn, KHONOK, MUKTOrpaMm U T.1.).

Bu6nuomeka nocmpoeHusi pa3eepmok

1. [NoGaeneHa HoBad koMaHOa Pa3eepmka noeepxHocmu, kKoTopas no3BossieT
pasBopaynBaTh LUNNUHOPUYECKME U KOHNYECKME MOBEPXHOCTU (MOBEPXHOCTM OCTaNbHbIX
TUMNOB He obpabaTbiBalOTCA).

2. [Jo6GasneH anemeHT TponHuK Tmn 3.
MosiBuNack BO3MOXHOCTb NOCTPOEHMS TPEXMEPHBIX MOAENen anieMeHToB BMbnmoTekw.

4. OnNTUMM3MPOBAH IKCMOPT B TEKCTOBLIM bopmaT (B YaCTHOCTU, B ciydae paboTbl C
BonbLIMM KONMYECTBOM 3KCNOPTUPYEMBIX OOBEKTOB); A0GaBNEHa BO3MOXHOCTb
ynpaBreH1s O4YMCTKOWM CnMcKa aKcnopTa.

5. CospgaBaemble YepTexu Tenepb 0POPMIISIOTCA COrNacHO HACTPOWiKe ANst HOBbIX
[I0KYMEHTOB.

6. [MosBunacb BO3MOXHOCTb BblbOpa TMNa CTPErokK y NpoCTaBsieMbIX pa3smepos.
7. OTkoppekTMpoBaHa paboTa ¢ aneMeHToM TponHuK Tun 1.

8. Tenepb Npun opMUPOBaHUM YeEPTEXKA U MOLENN NIEMEHTA aBTOMATMUYECKM 3anoSTHATCSA
ceoncTBa HaumeHogaHue n O6o3Ha4vyeHue.

9. Pas3bnoknpoBaHO NepekritoyeHne A3blkoB HTepdenca.
10. WcnpaBneHbl HaAeHHbIE OLUINOKN.

3ameyaHue. BubnmoTeka NOCTPOEHMS pa3BepPTOK NepeHeceHa B MalMHOCTpOUTENbHYO
KoHdurypaumo n3 CTpontenbHOM KOHUrypaumm.

w

lNpunoxeHue lNpecc-gpopmbi 3D

1. [HobaeneHo aBToMaTmn4yeckoe pasdbneHune rpaHen no NMHUN odepka.
2. OnNTUMU3NPOBAH N YCKOPEH anropuTMm NOCTPOEHUS MOBEPXHOCTU pPacKpbIBaHUS.

3. [obGaBneHa BO3MOXHOCTb MHTEPAKTUBHOIO NMOCTPOEHUS YacTN NOBEPXHOCTUN pacKpbliBaHMS
KomMaHgamu mogenumpoBaHus nosepxHoctern KOMIMAC-3D.

4. Yny4yweHo NocTpoeHne NIMTHUKOBOW CUCTEMbI 1 YNPOLLEH Nepexo OT aHanuaa getanu K
MOCTPOEHUIO MOAENU OTINBKMW.

Bubnuomeka pacyema pa3MepHbIX yeneu
B komnnekT noctaeku 6ubnunoTtekn BrkNo4eHo PykoBoACTBO nonb3osatens (pamn

Pykosodcmeo_nonb3osamens.pdf).

N3MeHeHuUe KoMrsieKma nocmasku

M3 KomnnekTa nocTtaBKu UCKITHOYEHDI:
- bubnmoTteka anemMeHTOB KMHEMATUYECKUX CXEM,
- bubnuoTteka anemeHTOB rmapaBiiM4eCcknx N NHEBMaTU4YECKNX CXEM.

Omnuyus eepcuu 14 om sepcuu 13 SP1

lNpunoxeHue Tpyb6onpoeodnsi 3D

1. W3 npMnoXeHnsa NCKNioYeH KOHTeHep WwabnoHos. [Jo6aBneH HOBLIV TMNOBOM Habop
Tpy6bi.

2. [opa6botaH ananor KoHghucypayusi npusioxXeHusi:
— [pobaBneHbl anemMeHTbl ynpasneHund, nossonstowme 3agasats YO Tnnosomy Habopy;
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- pobGasneHa Bknagka Tpaekmopuu ANS HACTPONKN TPAEKTOPUI, CO30aBaeMbIX
KomaHgamu MNpunoxenuns, 1 nogkntoveHns danna GubnnmoTekn TpaekTopun.

HopaboTaHa komaHaa Tpacchl:

- Tpaccbl Tenepb MOryT cogep)XaTb OTPE3KU, OYrN U KOHTYPbI;

- nosiBMnacb BO3MOXHOCTb 3a4aBaTb LBET U CTUMb TIMHUK OIS TPAaeKkTOpUA, BXOOALNX B
Tpaccy.

HopaboTtaHa komaHga Bempoumb 06x00: obaBneH HOBbIM cnocob BCTpanBaHus o6xoaa

— MNMapannensbHo ocsm.

B komaHaax lMocmpoums mpaekmopuro n CoeGuHUMBb mpaeKkmopuell B3aMeH
BPEMEHHbIX 06bEKTOB Tenepb Ncnonb3yeTca haHToOM napannenenvnesa.

[opaboTtaHa komaHga Pasmecmumsb 35ieMeHm:.
- [pobGaBneH aBTomMaTUYECKUA CNOCO6 pasmeLleHNs 3eMEHTOB;
- npwv gobaBneHun anemeHTa Ha TpyOy TpybGa MoXeT ObiTb pasgeneHa Ha 4acTu.

Hopa6oTtaHa komaHaa lMocmpoeHue mpye6:

- M3MEHEeH MeXaHW3M NPOXOXAeHMs NPsiMbIX y4acTkoB OOHOU mpy6ou: Tenepb
uenbHasa Tpyba moxeT BblTb MOCTPOEHA MO HECKONBbKUM KPUBbLIM, NpuU
HeobxoaumMocTn — ¢ 06X0A0M YrioB pagnycom;

- nosBuncst aHTom Tpy6bl;

- Tpyba MoxeT 6bITb NOCTPOEHa B 4OKYMEHTe-AeTanu;

- Tenepb Tpyba Ons NocTpoeHust MoxeT ObiTb BbibpaHa nyTem KONMpoOBaHMS CBOWCTB
TpyObl U3 c6opkm, M3 TMNOBOro Habopa Tpy6, N3 KopnopaTtMBHOro cnpaBoYHUKa
Matepuanbl 1 CopTaMeHTbl.

[obaeneHa HoBasi koMaHAa M3MeHUMBb mMpaeKmopuro mpy6bi.

HopaboTtaHa komaHga CoeQuHUMBb y4acmKu: Tenepb B KA4eCTBE UCXOAHbIX 0OBHEKTOB
MOTYT MCMNOSb30BaTbLCA KPUBOSMHENHbIE pebpa.

Cucmema npoekmupoesaHusi npyxuH KOMIAC-Spring

1.

MosiBMnacb BO3MOXHOCTb MBMEHEHNS OSTMHbI MPYXUHbI CKaTusa B pabovem coCTOoAHUN
nocre BCTaBKW MOAENM NPYKuHbI B COOPKY. PeannayeTcsa 3a c4eT 3agaHns 3Ha4YeHus
BHELUHen nepemMeHHon L.

MosiBUNacb BO3MOXHOCTb MCMOMb30BaTh OOHY M TY XXe MOoAENb NPYXWHbI CXaTus, no-
pasHOMYy nogkaTomn B cOopke.

MosiBUNacb BO3MOXHOCTb M3MEHEHMSA HAaNPaBiEHNA HaBUBKM B MOLENMN NPYXMHbI CKaTUSA.
[nst 3aMeHeHus1 HanpaereHMs HaBUBKN HEOOXOOUMO MOMEHSITb 3HAYEHNE NEPEMEHHOM
Direction (1 — HanpaBneHue HaBuBKM NpaBoe, 0 — HanpaBneHne HaBUBKN NEBOE).

MosiBMnacb BO3MOXHOCTb PEAAKTUPOBAHMUS YXKe NOCTPOEHHOW MOoAenu 3a cHeT Habopa
nepemeHHbIX [L, Direction, D1, d, n, n2, n3]. 3agaBasi 3Ha4eHUs NepeMEHHbIX, MOXXHO
MONHOCTLIO NEPECTPOUTb MOAESb, B TOM YNCIIE MOMEHSTb YNCMO NOAXaTbIX U
06paboTaHHbIX BUTKOB, 1 Aa)Ke MOCTPOUTb Takyto MOAENb NPYXWHbI, KOTOPYIO
HEeBO3MOXHO paccymuTaTtb ¢ nomowbo KOMITAC-Spring.

McnpaeneHa owmnbka NOCTPOEHUS MOAENWN NPYXUHbI CKaTUs C YACITIOM MOAXKATbIX BUTKOB
n2 = 1 1 yncnom obpaboTaHHbIX BUTKOB N3=0,75 (B NpeablayLien Bepcum npy>xmHa
cTpounack ¢ napameTtpamu n2 =1 1 n3 = 0,5).

Mpy NOCTPOEHUUN NPYXUHBI CKaTUSA C YUCNIOM NOAXKaTbIX BUTKOB N2=1 1 YnCriOM

o6paboTaHHbIX BUTKOB N3=0 noGaBneHo NoCcTPOeHNe KacaTenbHON MNIOCKOCTU K TOpLYy
MPY>XUHbI — A1 BO3MOXXHOCTU CO34aHUsi B COOpKe CONpPsiKEHWN.

N3 HaBopa 06beKkToB, COCTaBNALLMX MOAENb NPYXUHbI CXaTus, nckntodeHa «Ocb
nepeceveHuns AByx nnockocten:1». na noctpoeHus conpsikeHmns « COOCHOCTb» Tenepb
ncnonesyetcsa «Ocb Z» abCONOTHON CUCTEMBI KOOPAUHAT MOAENN MPYXUHbI.
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UnmezpupoeaHHasi cucmema
npoekmupoeaHusi men epauweHusi KOMIAC-Shaft 2D

1.  OdopmneHune yepTexen (Tabnuubl napameTpoB MEXaHMYECKMX nepeaad, pasmepbl
00603Ha4YeHNs1 Ha BbIHOCHbBIX 3NIEMEHTAaX) NPUBEAEHO B COOTBETCTBME CO CTaHaapTamu PO.

2. W3aMeHeH npuHuMN NPOBEPOYHOro pacyeTa KIMHOPEMEHHON nepeaayn.
3. YcTpaHeH psg owmboK, 0BHapyXeHHbIX B NpeablayLnX BEPCUsiX.

N3MeHeHuUe KoMrsieKma nocmasku

N3 komnnekTa noctaBku UckntoveHa KoHcTpykTopckas GubnuoTeka.

Omnuyus eepcuu 13 SP1 om eepcuu 13

lNpunoxeHue Tpyb6onpoeodnbi 3D

HopaboTaHa komaHaa CneyuanbHasi mpyba:

- [loBOpOTbI TPAEKTOpPUKN TENEPb NPOXOAATCA paanycoM. Ytobbl 3apatb pagunyc
noBopoTa, MOXXHO BBECTM €ro abCcomnTHOE 3Ha4YeHe Unm KoadpurLMeHT ans ero
BblYMCINEHNSI HA OCHOBE AMamMeTpa Tpyobl.

- TosiBUnacb BO3MOXHOCTb pasfeneHns cneumanbHon Tpyobl B NpoLecce NoCTPoeHUS
Ha HeCKOnbKo Tpyb B criydae, ecnu Ha TPaekToOpUn yXXe YCTaHOBIEHbI 3NTIEMEHTHI
TpybonpoBoaa.

NHdbopmauus
o [NpubopocTponTensHoOn KoOHpUrypauum sepcun 16—18.1

Omnuyusi eepcuu 18.1 om eepcuu 17.1

Korneepmop eCAD-KOMIIAC

1. TMosiBunacb BO3MOXHOCTb CO34aBaTh MCMOMHEHNS B TPEXMEPHON MOAeNN cOOpKM
nevatHon nnatbl, ecnn B eCAD-cucteme Cxema anekrpuyeckasa npuHumMnmansHas umeeT
BapuaHTbl N0 cocTaBy KOMMoHeHTOB (Variants).

2. [na getanu neyaTHOW nNnaTbl NOsIBMAach BO3MOXHOCTb 3adaBaTtb Ceolicmea cOopKuU W
Ceoticmea komrnoHeHma (O6o3HauveHne n HanmeHoBaHne) HEMNOCPEACTBEHHO B
cTapToBOM OKHe 3D-koHBepTepa.

HobaBneHa BO3MOXHOCTb KOPPEKTHOrO 3anoniHeHmus CBOMCTB KOMMOHEHTOB TPEXMEPHOW
MoAenu ne4vatHou nnatbl n3 BOM-dannoe B crniyvyae coctaBHoOro MosmumoHHoro
0003HauYeHNs KOMMNOHEHTOB.

Mpumepbl o6o3HaveHnn: A1_R2, A4.DD1. lNopaepxvBatoTca pasgenuteny B Buae
HWXHEro noayvepkmsanns (_) 1 TOYKH (.).

3. [HopabotaHa CnpaBo4yHas cuctema.

O6opydoesaHue: Kabenu u xxaymbi

1. M3ameHeH NpuHLUMN NOCTPOEHUSI NPOCTPAHCTBEHHbIX KPUBLIX-TPAEKTOPUIA: Tenepb X
HeobxoaMmo co3gaBaTh B NoAcOOpkax COOTBETCTBYOLLNX XKryToB/kabenen, a He B
rofIoBHOM cOOpKe u3nenusi.
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MosiBunack oyHKUMS HENOCPEACTBEHHOrO NOCTPOEHNSA Tpacc U Ten NPOBOAHMKOB, 6e3
npegBapuTensHOro NOCTPOEHUS KPUBBIX-TPAeKTopun (B TEKyLLen peanusaunm JOcTynHa
PYHKUMS NOCTPOEHMS Tpacc B BUAE NPOCTPAHCTBEHHbIX NTIOMaHbIX);

MosiBunack oyHKLMS HENOCPEACTBEHHONO yKasaHNs CyLLEeCTBYIOLLMX KPUBBIX KakK Tpacc
ANS NOCTPOEHWS NPOBOLHUKOB.

KpuBble-Tpacchl Ternepb CTPOATCH aCCOLMaTUBHO K KPUBBLIM-TPAEKTOpUsIM. OTO MO3BONSeT
aBTOMaTMYEeCKN nepecTpamBaTb MOLENM XKIYTOB NP N3MEHEHUN NOSNOXEHNS TPAEKTOPUIA B
npocTpaHcTBe cOopKU.

MosiBunack oyHKLMS KONMPOBAHUS CYLLECTBYIOLLMX NPOCTPAHCTBEHHbIX KPUBbIX,
BblOpaHHbIX B KA4eCTBE OCHOBbI ANSA CO34aHMs Tpacc NPOBOAHUKOB.

[nsa obecneyeHnsa eguHCTBa NPUHUKMNOB paboTbl C MoAenaMu, pa3paboTaHHbIMU B
KOMIMAC-3D Bepcun 17.1 n 6onee paHHUX, B COCTaB NPUMNOXKEHUSA BKMOYEH CrieunanbHbIn
Cny>xeOHbI KOHBEPTEP, KOTOPLIN NEpPEMELLAET KPUBbIE-TPAEKTOPUM N3 FONTOBHOM COOPKN B
noacOopKM KOHKPETHbIX XryToB/Kabenen.

HopaboTtaHa CnpaBo4yHas cuctema.

WcnpasneH psig YacTHbIX OLNOOK.

Omnu4us eepcuu 17.1 om eepcuu 16

KoHneepmop PdiF-KOMITAC

1.

2.

MosiBunacbk BO3MOXHOCTb MOCTPOEHNS TPEXMEPHON Moaenu cbopkm nevyaTHON nnaTol.
WcxoaHble gaHHble — channbl B popmaTtax PDF n PCB.

PeanusoBaHa nogaepxka 6ubnuotek anemeHtos KOMIMAC-3D (dpopmaT dhanna
6ubnunortekm — *.kle).

O6opydoeaHue: Kabenu u xeymbli

1.

[lo6aBneHa BO3MOXHOCTb NPU MOCTPOEHUN TPACC XryTa y4UTbIBATb HE BCE KPUBbIE,
NOCTPOEHHbIE B COOPKE, a TOMNbKO T€ NTOMaHble, KOTOPbIe SBMNSITCA TPAEKTOPUSAMU 3TOTO
XryTa.

MosiBUNack BO3MOXHOCTb CTPOUTb NMOKOHTAKTHbIE COEAUHEHNSI BHYTPU MEXNPUBOPHOro
XryTa.

MosiBMNack BO3MOXHOCTb NoaGupaTth BCoMoraTenbHble MaTtepuansbl (TPyoKku, onneTku u
T.M.) C y4ETOM BHELUHETO AMaMeTpa NPOBOAHMKA UMK BETBU XKryTa, C ounbTpaumein cnucka
mMaTepuarnoB No COOTBETCTBYIOLLEN BENMYMHE.

[obaBneHa BO3MOXXHOCTb aBTOMaTUYECKN (hOPMMUPOBATL CMUCOK YAacTO UCNOSNb3yeMbIX
maTepuanoB (M36paHHbIU Habop) 1 BbIONUpaTbL MaTepmanbl U3 3TOro Crmcka.

3 naHenun MHCTpPYMEHTOB NPUIOXEHNS UCKNoYeHa komaHaa lepecmpoumbs mpacchbi
JKeyma, TaK Kak oHa aybnupoBana aHanormyHble onepaumu B komaHae Pedakmuposamb
mpaccbl/Co30amb Modesib Kayma.

PeanunsoBaHo aBTOMaTM4YeCKoe Ha3Ha4YeHne CBONCTBa HaumeHogaHue ANnst Ten, KOTOpbIMM
MOZENUPYTCSt NPOBOOHMKN:

- NPV MOAENUPOBaHWUM NMOKOHTAKTHbIX COEAMHEHUI B HauMeHo8aHUU yKa3blBaeTCs
Mapka npoBofa unu kabens; y4acTKu XryTa, rae npoxXoauT Ny4oK NpoBOAOB,
nony4yatoT HaumeHosaHue «OBLWNIN y4aCTOKy,

- NPV MOAENUPOBaHNM MEXNPUOOPHBIX COEAVHEHNI BETBY XryTa nony4vatT
HaumerosaHue, cocTosiLLee U3 cnmcka Mapok NPOBOAOB M UX KONWYeCcTBa.

MosiBUnack BO3MOXHOCTb CO34aBaTth B COOpKe XryTa MoAenb 3awuTHOM TPYOKM unm
onneTkun, HageBaeMow Ha OBLLMIA y4acToK XryTa HambonbLuero agnameTpa. B pesynbTate
co3faeTcs TeNno C HAaMEHOBaHMEM, COOTBETCTBYHOLLIMM MapKe TPYOKu Unu OnneTku.
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8. TlosiBnnack BO3MOXHOCTb 406aBNSATb K COeANHEHUAM XryTa HakoHeYHUKU (KnemMmbl,
3aXMMbl) U3 TEKCTOBOro (hanna unu n3 CnpasoyHuka CtaHaapTHbIE U3genus.
Hobaensemble getanu He oTobpaxatoTcs B cOOpke, HO yUMTbIBAKOTCA B cneuudukaumm K
cbopoyHOMY YepTeXY, a Takke B ANIEKTPOHHOM CTpyKType uagenms B JIOLIMAH:PLM.

9. lepepaboTtaH nHTepdelic komanabl Tabnuuya coeduHeHul. [1ns BBoAa AaHHbLIX MO
MEXOMNOYHLIM N MOKOHTAKTHBIM CBA35IM NPeayCMOTPEHbI OTAENbHbIE NHTEPEENCHI.

10. B okHe Tabnuya coeduHeHul NosiBUNAch BO3MOXHOCTb B MPOLECCE CO34aHMUs HOBbIX
Tpacc npu Bblbope Ha4anbHOro N KOHEYHOro aapPecoB yKa3biBaTb KOMMOHEHTbI
HenocpeaCcTBEHHO B OKHE MOAENMW.

11. B cbopoyHOM yepTexe Xryta ¢ NOKOHTAKTHbIMM CBA3AMU MOXET OblTb ONUMOHANbHO
oToOpaxeHa ynpolleHHasl Tabnuua coeanHeHN Onst KOHTPONS.
12. Hopab6oTtaHa CnpaBo4yHasa cuctema.

13. WcnpaBneHbl 3aMeveHHble OLNOKK, B TOM Yncne psaa owmbok npu pabote NpUnoXeHus ¢
MOAENAMU, B KOTOPbIX MCNOSb3YHTCSH MacCUBbI.

KoHeepmop eCAD-KOMITAC

1. B uncno nogaepxunBaembix eCAD-cuctem BkritoveHa CAIMP Delta Design komnaHum
Eremex (ProSoft).

2. TlosiBunacb BO3MOXHOCTb NPOCTAHOBKU MO3NLIMOHHbIX 0003Ha4YEeHNN KOMMOHEHTOB Ha
accounaTtmBHOM 4epTexe, nosily4eHHOM C TpexmepHon MoAenu nevyaTtHom nnarbl.

3. [pu co3gaHnm TpexMepHOM Mogenn neyaTHoON nnaTbl JOGaBNeHa BO3MOXHOCTb
3anosfiHeEHMS CBOMCTB KOMMOHEHTOB COOpKM JaHHbIMU, XpaHAawmmncs 8 BOM-danine.
HacTtponka wabnoHoB 3anofnHeHMs CBOMCTB aHanornyHa HacTporike wabnoHoB
3anonHeHus rpac TEKCTOBOM KOHCTPYKTOPCKOW AOKYMEHTaLmMm B TeKCTOBOM KOHBEPTOPE.

4. [obaBneHa BO3MOXHOCTb M3MEHEHMSI MECTOHAXOXAEHUS NaMNKN C MOAENSIMM
3NeKTpopaanon3aennii Npu NOCTPOEHUN peannCcTUYHbIX Mogenen neyaTHbIX nnar.

5. TlNosiBunacb BO3MOXHOCTb 3anoMuHaTh U yCTaHaBNMBATbL «MO YMOMYaHUIO» NyTb K KaTtanory
C TpexmepHbIMK Mogenamn SPU, ncnonbdyembiMu Npy NOCTPOEHUN PeanmCTUYHbIX
mMoJenen neyaTtHbIX nnart.

6. [pu coszgaHnm ycnoBHOW rabapuTtHOM Mogeny nevyaTHON nNnaTbl BCe MOAENN KOMMNOHEHTOB
Tenepb 3anncbiBaloTCa B COOPKY Kak nokanbHble getanun. CosgaHne 6ubnmotekn mogenen
* 13d vickntoveHo.

7. WcnpaeneHbl 06HapyXeHHble OLLINBKN.

Omnuyus eepcuu 16 om eepcuu 15

Bubnuomeka Kabenu u xa2ymbi

1. bubnuoTeka nepenmeHoBaHa B O6opydoeaHue:Kabenu u xeymbil.

2. Bpewms nonyyeHust TpeEXMEPHON MOLENN XryTa YMEHbLUINIIOCL B 3—5 pa3 B 3aBUCUMOCTU OT
CNOXHOCTM XryTa.

3. Paguychbl n3rnba BeTBern BHYTPM OBLLMX Y4aCTKOB Tenepb TOYHO COOTBETCTBYIOT paguycam
n3rnba obLUMX Y4acTKOB, YTO YNyYLLUIO BU3yanbHOe NpeacTaBneHue.

4. Bpewmsi nepebopa Tpacc B OkHe koMaHabl Pedakmuposamb mpaccbl/Co30amb mooesb
JK2yma yMeHbLUNINOCh B HECKOSbKO pa3. Takke CyLeCcTBEHHO YMEHbLUUIOCH BpeMst
paboTbl C Tpaccon npu NoMoLLM kKoMaHabl PeGakmupogamb mpaccy.

5. CywecTtBeHHO nepepabotaH umnopt cnucka coegmHennn n3 CANP KOMIMAC-3nekTpuk
(komanga Umnopmupoeams u3z ECAD) B ananore Tabnuya coeduHeHul. [nsi 3T0ro
ncnorbayetcs ToT xe XML-dann, KoTopbin paHee NpUMeHANcs Ana nepegady cocrasa
anekTpuyeckux annapato n3 KOMIMAC-3nekTpuk B Mmoaynb O6opydoeaHue. Kabenu u
Keymbil.
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10.

11.

12.

13.

14.

15.

PeanunsoBaHa BO3MOXHOCTb NEPEMECTUTb B BbIOPaHHbIN XXIYT OOHO UM HECKOSBbKO
COeUHEeHUn n3 cnucka, umnopTuposaHHoro 3 KOMITAC-3nekTpuKk.

Peanun3oBaHa BO3MOXHOCTb yaaneHus cpasy HECKOMbKMX Tpacc 13 cnucka B gvarore
Tabnuua coeduHeHuUll.

B okHe Pedakmuposamb mpaccbl/Co30amb MOOesib 2yma peanu3oBaHa
BO3MOXXHOCTb BM3YyarbHOro onpeaeneHunst Tex Tpacc, Anst KOTOpbIX MO Kakum-1nbo
NpMYMHaM He ykasaHbl HavanbHble UM KOHEYHbIe CerMeHTbl NMMbo He BbiOpaHa Mapka
nposoga. Pagom ¢ Takon Tpaccon otobpaxaeTtcd 3Hak "#".

[obasnena komaHaa Konupoeamsb ceolicmea («Kucmoyka») ons NOCTPOEHUS
pa3BeTBMNEHUSA NPOBOAOB K OTAENbHBIM KOHTaKTHbIM TOYKaM Ha MOAENsAX
aneKTpoannapaToB.

[loGaBneHo aBTOMaTU4eCKOE NOCTPOEHNE KKOHTAaKTHbIX TOYEK» C aApPECHbIMU CCbIJTIKaMM
Ha KOHUaXx npoBoAoB Ha CGOpO‘-IHOM yepTexe XryTta npu NOKOHTakKTHbIX COeANHEHUNAX.

MosiBunack BO3MOXHOCTb UCNoNb3oBaHMa 3D-kapkaca Ans NoCTPOEHUS TPaeKToOpuI XryTa
(Hapsiay ¢ NPOCTPaHCTBEHHLIMU NTOMaHbLIMK U CinanHamm). B Tekywien sepcun
NCMNOMb3YHTCA TONBKO NPSMOMMHENHbIE 3NIEMEHTbI Kapkaca.

MosiBuNnack BO3MOXHOCTb peAaKkTUpOBaHWsi NPOBOAa UK Kabens Ansi MOKOHTaKTHbIX
coeavHeHuin. PaHee coeanHeHne Heobxoaumo GbiNo yaanaTb U co3aaBaTh 3aHOBO.

[obasneHa koMaHaa aKkcrnopTa ANUH aapecHbIX COeANHEHUIN NPU MOKOHTaKTHbLIX
coeavHeHunsax obpatHo B XML-dann, dopmupyemsbin cuctemamm KOMIMAC-3nekTpuk un
E3series (Mcnonb3yetca Ana nHTerpaumnm nNpunoxXeHun).

HobasneHa dyHKUNA cosgaHms Tabnuvubl NnpoBoaos (B Buae Tabrnuubl obuwux coeOQuHeHul
no FOCT 2.702). B Tabnuue pasmellaetcs MHopMaumsi Mo BCEM COeAMHEHNSM
(o603HauveHne XryTa, HavarnbHbIN U KOHEYHLIN agpeca, MapkKMpoBKa COEANHEHUS: NMS
uenwu/curHana/noTeHUmManbHoOro yana, Tmn npoBoga/HomMmep xunbl kabens, Tmn kabeng.

[aHHble DYHKUMM CYLLEeCTBEHHO NOBbIWAKT cteneHb uHTerpauun ECAD- n MCAD-cuctem.
KHOMKM HOBbIX OyHKLMIA AobaBneHbl Ha MHCTPYMEHTarnbHy0 naHens 6ubnuoTeku.

I/IcnpaBneH pan OLUMOOK, BbISIBIEHHbIX B X04€ OMbITHLIX 3|<cnnyaTaL|,|/||7| n beta-
TECTUPOBAHUA.

Bubnuomeka koHeepmopoe daHHbix eCAD-KOMITAC

bubnnoteka nepenmeHoBaHa B KoHeepmop eCAD-KOMIIAC.

[ob6aBneHa BO3MOXHOCTb aBTOMaTMYECKOro hOpMMpPOBaHUSA Tabnumubl COOTBETCTBUN
MexXay KOMMOHEeHTaMM nnaTtbl U X TPEXMEPHBIMW MOLENAMUN, XPAHALLMMUCS B
CnpaBo4yHuke CtaHgapTHble M3genus. [Ans atoro Heobxoanmo Hanuuue ID PartLib B
aTpubyTe koMnoHeHTa (1, cooTBEeTCTBEHHO, B BOM-(barine).

Mpun nony4eHmMn peannucTUYHbIX COOPOYHbLIX MOAENEN NevaTHbIX NnaT nosBMIach
BO3MOXHOCTb BblOOpa Moaenen KOMNOHEHTOB M3 KopnopaTUBHOIO cnpaBo4HMKa
CrangapTtHble N3genua (nnn ns bubnuotekn CtangapTHble M3genus). B ceoncTea
KOMMOHEeHTOB gobaBnseTca ngeHTnudukaTop obbekta us Gubnuorteku.

PeanunsoBaH BbIGOp Mogenen anekTpopagMoKoMnOHEHTOB U3 bubnuoTteku
(KopnopatusHoro cnpasoyHuka) CtaHaapTHele N3genus.

CyLLeCTBEHHO yBernuyeHa CKOpOCTb MOCTPOEHNST YCNOBHO-rabapuUTHbIX COOPOYHbIX
mMoJernen neyaTHbIX NraT 3a CHET U3MEHeHUs CTPYKTypbl Bubnuotekn mogenen (13d), B
KOTOpOW pa3meLlalnTca Moaenu KoMnoHeHToB. OQHOBPEMEHHO U3MEHNNOCL OTOBpaxeHne
[epeBa cO0OpPKN: KOMMNOHEHTBI C OANHAKOBLIMU Kopnycamu o6beanHAI0TCS B rpynnbl.

K cBorcTBam KOMMOHEHTOB B cOOpKe nevaTHOW nnaTtbl 4o6aBneHo CBOWCTBO [T03UUUOHHOE
obos3HavYeHue, Kyaa aBTOMaTUYECKN 3aHOCUTCS MHAGopMauns u3 atpmbyTta 1o3uyuoHHoe
o0bo3Ha4YeHue KoMrnoHeHma, npucsansaemoro emy B eCAD-cucteme. COBMECTHO C
N3MeHeHMaAMM No nn.1,2 370 NO3BONSET CTaH4APTU30BaTb NPOLIEAYPY NONy4YeHUs
nHpopmaumm o coctase nsgenusa B JIOLUMAH:PLM n3 TpexmepHon mogenu co6opkum
reyaTHoro yana.
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bu6nuomeka noddepixku ¢popmama PDF
bubnuoteka nepenmeHoBaHa B KoHeepmop PdiF-KOMIIAC.

U3MmeHeHuUe KoMniekma nocmasku
M3 komnnekta noctaBku KoHdurypauum uckntoveH KOMIMAC-3nekTpuk.

Odomc ACKOH:

CaHkr-lNeTepbypr, yn. Ogoesckoro, gom 5, nutepa «A»
Ten. (812) 703-39-34

E-mail: info@ascon.ru

ACKOH B ceTn UHTepHeT:
http://www.ascon.ru

Appec Cnyx6bl TeXHNYECKOWN NOA#EPXKKM:
E-mail: support@ascon.ru

Cant Cnyx6bl TexHUn4Yeckon nogaepxku B UHTepHeT:
http://support.ascon.ru

© 000 «ACKOH-Cuctembl npoektupoBaHusi», 2022. Bce npasa 3alUULLEHbI.
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