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[obaBneHbl HOBbIE BO3MOXHOCTU HACTPONKN nHTepdenca:

- nepewmeLlleHne Habopa naHenewn B cnucke,

— CKpbITMe Habopa naHenen,

- paboTa c nonb3oBaTeNnbCKMMN HabopaMmn NaHenen: gobaeneHue, yoaneHue,
BKITOYEHME NONb30BaTENLCKOro Habopa, cCo3gaHHOro Anst O4HOMO TMNa JOKYMEHTOB, B
cnncok HabopoB Ans ApYroro Tvna JOKYMEHTa,

— [pobGaBneHue B HAbOPbI y>Kke MMEIOLLNXCS, T.€. BXOAALWMX B Apyrne Habopsbl, naHenem
(paHee naHenb gobaensinack B HAGOP TOMNbKO NYTEM CO34aHMSA),

- nepenMeHOBaHMe Mosb30BaTENbCKUX MHCTPYMEHTAlbHbIX NaHenen,

— HacCTpoWnKa KOHTEKCTHbIX NaHenen.

— BbIOOp rpynn HacTpoOeK npu 3arpy3ke u copoce (Mpu CoOXpaHEHUN HACTPOEK BbIGOP
HEBO3MOXEH):

— WHCTPYMEHTarnbHble NaHeNn n NaHenu ynpasneHus,
— KOHTEKCTHble NaHenw,
— KnaBuaTypHble KOMOUHaLMW.

B onanore HacTponku knaemaTypbl TeNepb 0TOOpaXKarTCa CUCTEMHbIE KOMaHAbI,
Hanpumep, komaHaa Co3zdamb o6wekm (<Ctrl> + <Enter>). KombuHaumm knasmLl,
Ha3Ha4YeHHble 3TUM KOMaHAaM, HEBO3MOXHO M3MEHUTb UMW NepeHas3HaunTb OpYyrum
kKomaHgam. CucmemMHblie KoMaHObl OTMeYeHbl creunanbHbiM 3HadkoM. [lobasneH
GpunbTp CUCTEMHBIE KOMaHAbI AN 0TOOpaXKeHUsi B Ananore ToNbKO CUCTEMHbIX KOMaHA,.

PeanunsoBaH Gonee TOYHbIV BapMaHT pacyeTa pa3MepoB CUMBOSIOB WpudTa B TekcTe. MNpu
€ro MCMnonb30BaHUKN pa3Mep CUMBOJSIOB HE 3aBMCUT OT MacLUTabMpOBaHUA, 3agaHHOro Npu
HacTporke Windows, 1 ncnonb3oBaHus ClearType (BNvMsaHWE AaHHbIX NapamMeTpoB Ha
TekcTbl B KOMIMTAC-gokymeHTax Hanbornee 3ameTtHo B Windows 10 1 BbipakaeTcs B TOM,
4YTO paKTMYecKasi BbICOTa CUMBOSIOB HE COOTBETCTBYET 3aZjaHHON).

YnyJlweH npoLecc rpynnoBoro OTKPbITUS OKYMEHTOB (Kak B crlydae Bbibopa HECKOMbKUX
¢annos B guanore OTKPbITUS, TaK U B crydae, Kkoraa npeablaywmnin ceaHc paboTtbl 6bin
3aBepLUEH NPy HanM4ymMm HEeCKOMbKUX OTKPbITbIX JOKYMEHTOB):

— [pynnoBoe OTKpbITUE yCKkOpeHOo. Hanbonbwmn adodekT 3ameTeH Npu OTKPLITUKN TPYNMbI
[OKYMEHTOB HEDOMbLLIOW N CpeaHEn CITIOXHOCTW.

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

YCKOpPEHO NepekroyeHne mexay Bknagkamum gokymeHTtos B okHe KOMIMTAC-3D Home.
HanbonbLumi adhpekT 3ameTeH Npu NepeknioyeHnn Ha BKkNagdky, rae B [lepese JOKYMEHTa
pa3BEpPHYTbl KBETBUY.

Mo npocbbam nonb3oBaTenen ygenuyeHa LWmMpuHa nosiockl NPoKpyTKX Ha MaHenax
ynpasneHus (JdepeBo ookymeHTa, [NaHenbe napameTpoB 1 Ap.), a Takke B HEKOTOPbIX
Avanorax n OKHax.

TpexmepHoe ModenuposaHue

1.

MosiBMNack HoBas KOMaHAa NOCTPOEHUst NoBepXHocTel — lToeepXHOCMb KOHUYECKO20

cedeHusi. OHa co3faeT NoOBEPXHOCTb, KOTopas 0BpasyeTcs NyTem nepemMeLLeHnst KpUBoii

KOHUYECKOro CeYeHus No AByM HanpasMsoWmnM C BO3MOXHOCTLIO M3MEHEHMSI NapaMeTpoB
3TOro ceyeHus.



MosiBUNMCb HOBblE KOMaHAbI TIMCTOBOrO MOAENNPOBAHWS:

- [lpeobpazoeamsb 8 silucmMo8oe meJsio — Co3[aeT NIMCTOBOE TENO Ha OCHOBE
MMeloLenca TBepaoTeNbHON UM NOBEPXHOCTHOM MOAESN.
lMnockne y4acTky Nony4eHHOro SIMCTOBOro Tena COOTBETCTBYIOT NIIOCKMM FpaHaM
NCXOL4HON MOoAenu, a crmbbl — pebpam unu cKpyrneHnsMm mMexay nioCcKMMmn rpaHsamm.
Hennockune rpaHn UCXo4HON MOAENU UrHOpUpPYOTCS. [JOCTyneH aBTOMaTnuyeCcKUi Nonck
CKPYINEeHWU, onpeaensioLmx nonoxeHme crnbos B IMCTOBOM Tene.

[Mony4yeHHOE NUCTOBOE TENO COXPaHSAET acCOLMATUBHYIO CBSA3b C MCXOAHOW MOAENbIO.

- Omb6opmoeka — CTPOUT B NINCTOBOM Tene crnb, pacrnonoXeHHbI BAOSb MIOCKOro
pebpa npon3BonbHOM OPMbI NN LIENOYKM Takux pebep, CoOeaMHALWMXCA MO
KacaTesibHOW.

- LWmamnoeka mesiom — co34aeT B IMCTOBOM Tene LWTamMnoBKy no hopme apyroro, 3a-
paHee co3faHHoro B Mogenu tena. Npu BbINOMHEHUN onepauun Nonb3oBaTeNlb MOXeT
yKasaTb, ABNSETCSA N1 9TO Teno nyaHCOHOM U maTpuuen, 1 (onumMoHanbHo) Bbibpatb
rpaHu Ansi BbIpyOkn — Ha MX MecTe B LUTaMnoBke OyayT oTBepCTUS.

Mcnonb3oBaHHOE B onepaummn Teno MoxeT ObiTb CKpbITO Unn octaerneHo. Co3gaHHas
LUTAaMMNOBKa COXpPaHAET C HAM acCoOLMaTUBHYIO CBA3b.

MosiBunack HoBasi KOMaHAa AnarHoctTukn — Cemka epaghukoe Kpueu3Hbl. OHa paboTaeT

C NOBEPXHOCTLIO N NMO3BONSAET OLEHUTb ee KpMBMU3Hy. Pe3ynbTaT paboTbl KOMaHabl —

rpadoukn KPUBM3HbI NS NMHWIA NepecevYeHnss MOBEPXHOCTU C NIIOCKOCTSMM,

pacnonoXXeHHbIMM:

— nubGo napannenbHO yKasaHHOWM norb3oBaTtenemMm 6a3oBON MIOCKOCTH,

- nmbo pagmanbHO BOKPYr TOYKM, yKa3aHHOW NONb3oBaTenNeM Ha uccneagyemMmon nosep-
XHOCTM (BCE MMOCKOCTM NPOXOAAT Yepe3 HopMarib K MOBEPXHOCTM B YKa3aHHOWM TOYKE).

[lo6aeneHa komaHaa Pasmep dyau. OHa No3BonsieT NPOCTaBUTb pa3Mep AnWHbI Oyru K
pebpam, nmeroLm hbopMy Ayrn OKPYKHOCTU, a TakkKe K NPOCTPAHCTBEHHbIM Ayram.

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

Cekywmmmy obbekTamm MoryT GbITb MAOCKOCTU, MOBEPXHOCTU, NONy4YaeMble
BblAABNUBaAHNEM 3CKM3a, U ApYyrne 06bekTbl. Bo Bpemsi BbINOMHEHNSI KOMaHObl MOXHO
yKasaTtb, Kakme n3 obpa3oBaBLUMXCSA TeN AOMKHbI OCTaTbCs B MOAENMW.

PesynbTaT npymeHeHns koMaHabl Pa3pe3amb K KOMNOHEHTY COOpPKM — nosiBNeHne B
cbopke HoBbIX Ten. KOMNOHEHT nNpy 3TOM nepecTtaeT oTobpaxaTbcs U yuntbiBaTecs B MLX
cbopkn.

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 YO0anume e2paHu Tenepb MOXHO BKITHOUYUTb COXPaAHEHME LIeNoCTHOCTU. B
pesynbTaTe rpaHu, cocegHue ¢ yaanseMmbiMu, MoANMULMPYIOTCA TakuM 06pa3om, YToObI
Terno/noBepXxHOCTb OCTaBarioch LenbiM. JTO NO3BONAET yaanaTb U3 MOgenNu Takve
3ANeMeHThbI, Kak 0TBepCTuUs, dacku, CKpYrneHnsa u T.Mn. B cnyyae oTCyTCTBUSA NCTOPUN
NOCTPOEHUs (HanpuMep, ecnu getarnb — UMNOPTUPOBAHHAS).

B komaHabl CMeweHHas ninockocmb v [Tnockocmb nod ya2nom nobaesneHa
BO3MOXXHOCTb YKa3aHWUsi Konm4ecTBa nnockocten. bnarogaps aTomy 3a 0guH BbI3OB
KOMaHAbl MOXXHO MOCTPOMUTb HE OAHY, @ HECKOSNBbKO MIIOCKOCTEN, PACNONOXEHHbIX C
3a4aHHbIM NIMHENHBIM UMW YINOBbLIM LUAroM.

B komaHae JluHelHbIlU pa3Mmep YyCOBEPLLIEHCTBOBAH BbIOGOP 0OBHEKTOB: NpU yKkasaHUK
OKPY>KHOCTW (Hanpumep, Kpyrnoro pebpa) BbiIOpaHHOM CYMTAETCS TOYKa LieHTpa 3ToN
OKPY>KHOCTW, NPW YKa3aHUN pa3oMKHYTOW KPUBOW — €€ CPeaHsisl TOYKa, Npu yKasaHum
LUMNNHOPUYECKON/KOHNYECKON NOBEPXHOCTN — OCb 3TON NOBEepXHOCTU. Bnarogaps atomy
NpocTaHOBKa pa3mMepoB ynpocTunach.
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Mpwn paboTte co BcnoMoratenbHbIMW MAOCKOCTAMM M NMIIOCKOCTAMM abCONOTHON CUCTEMBI

KoopAuHaT cTanu AOCTYNHbI CneaytoLme BO3MOXHOCTH:

- ABTOMaTMyeckas MOAroHKa pasamepa NpsiMOYrosibHMKa, CMMBOJTM3NPYIOLLIErO NITOCKOCTb,
noa rabaput mogenu. MNoka noaroHka BKIKOYEHA, PyYHOE M3MEHEHME MPSIMOYrofibHMKa
NIIOCKOCTU HEBO3MOXXHO.

- OtobGpaxeHune B rpadmnyeckon obnactv Hagnucu, cogepXallenn HanmeHoBaHNe
nnockocTtu. Nocne nepenMmeHoBaHNsi 00beKkTa MeHsAeTCsl U TeKCT Hagnucu. LLenyok
MbILLbIO MO HAZAMUCK BblAENAET MIOCKOCTb.
3ameyarHue. OTobpakeHne HagnMcn ¢ HaMMeHOBaHNMEM BO3MOXXHO Takke ans
cnenywmx o6bEKTOB:

- BCMomMoraTernbHas ocCb,

— IoKanbHas cucTema KoopauHar,

— KOHTPOINbHasa N NpUCOeaMHUTENBHAA TOYKN.
Mo ymonyaHuto NoAroHkKa pasmMepa nnockocTy 1 oTobpaxeHne Hagnucen o6bekToB
OTKMIOYEHBI.

D,opa60TaHa onepauund BblaBriMBaHUA: Tenepb B Ka4eCTBe ce4eHNAa MOXHO
OQHOBPEMEHHO NCMOJ1b30BaTb HECKOJIbKO Pa3HbIX 00BEKTOB: rpaHeVl, KpuBbIX, 3CKN30B (B
TOM 4uCrie OTAENbHbLIX obnacTen GCKVISOB).

Ecnu kpuBble B ackuse nepecekaroTcsi, TO NOsyvaloLwmecst y4acTku MOXHO UCMOMNb30BaTh
KaK camoCTOsATENbHbIE 0OBbEKTbI B ONepaumsx, KoTopble 4onyckaloT paboTy ¢ COCTaBHbIMU
KpBbIMU. Hanpumep, y4acTku NepecekatoLLMXCst KpUBbIX 3CKM3a MOXKHO MO OTAENbHOCTH
BbIOMpaTh NS BKMIOYEHUS B TDEXMEPHbIA KOHTYP, rPaHuLly 3annaTku, TPaeKTopuio Ans
anemeHTa Nno TPaeKTopuK, KpMBYIO AN MaccvBa BAOMb KPUBOW U Op.

ToukM nepeceyeHns KpMBbIX 3CKM3a MOXHO UCMNOMb30BaTh Kak 0BblYHbIE BEPLUUHBI:

Hanpumep, NpMBSA3Ka K TOYKaM nepeceyeHnst KOHTYPOB B 3CKM3e AOCTYMHa Npu NOCTPOEHUn

TPEXMEPHON NOMaHOR, NSIOCKOCTM MO TPEM TOYKaM 1 Aap.

- PaHee KpuByl0 3CKM3a MOXHO 6bIno BbIOpaTb TOMBKO LIENMKOM, NPUBA3KA K TOYKaM
nepeceYeHnst KpMBbIX 3CKM3a Oblna HEBO3MOXKHA.

- [lpu nOCTpOEHUN KOHTypa BO3MOXHOCTb BblibUpaTb cnocob npoxoda HeBETBALLUUXCA
Y3110B: aBTOMaTU4eCKMN nn Bpy4vHyto. CoOOTBETCTBYIOLLMI NepekovaTenb HaXo0anTCs
Ha NaHenn napameTpos.

HopaboTaHa komaHaa lToeepxHOCMb MO cemu KpuebiXx:

- [losBunacb BO3MOXHOCTb MCMOMb30BaHNA MHOFOCErNMEHTHbIX KpMBbIX (paHee
[ONyCKanuchb NULLb OAHOCErMEHTbIE KpMBble). MHOrocermeHTHas KpuBasi MOXeT BbITb
npegcrasneHa TPEXMEPHbIM KOHTYPOM U KOHTYPOM B 3CKU3eE.
lMocKonbKy KOHTYP/3CKM3 y4acTBYeT B onepauumm Lennkom, aanbHenwee gobasneHuve B
Hero o6GbLEKTOB MK yaaneHme o6bekToB BNNAET Ha hOpMy NOBEPXHOCTMU.

- [losiBunacb BO3MOXHOCTb SIBHOMO yKa3aHUSA TOYEK KPUBLIX, KOTOPblE LOMKHbI ObITb
COeQMHEeHbl APYr C APYroM B pe3ynbTaTe NOCTPOEHUst. DTN TOYKM 06pasyoT Tak
Ha3blBaeMble LIENOYKN coeanHeHust. Llenoykn MoxHO co3aaTth ana obounx HanpaeneHun
U n V nnn Tonbko Ansa ogHoro.

- [o6GasneHa onuua Ommumu3sayus ¢hopMbi, KOTOPasi BKIKOYAET NPUMEHEHne
anroputma, yCcTpaHsitoLero Henpeackasyemble BCNIECKN Ha HeYacTo 3aaHHON, HO
[OCTaTO4YHO UCKPUBMNEHHOWN CETKE KPUBDIX.

- [obGasneH nepekniovaTesnb HanpaBeHUs COMPSKEHNS CO34aBaeMON NOBEPXHOCTU C
OpYyron noBepxHOCTbO. [epekntodarens AOCTYNEH, €Cnu ycnosue conpsikeHns — Mo
kacamenbHoU vnu lNMepneHOUKyYNsIPHO V eCnn He 3adaHbl KpUBble HanpasneHus V.

— CHSTO orpaHu4eHne Ha pacnosioXeHne KpUBOW HanpasneHust V ans cry4asi, korga oHa
TONbLKO OfHa: TeMNepb 3Ta KpMBast MOXET NPOXOAUTL Yepes Modble TOYKN KPUBLIX
HanpasneHnsa U (paHee — TONbKO Yepes KOHLIEBLIE).

B maccue onepauun ynydweHa obpaboTtka onepauun Omeepcmue n Omeepcmue 8
JluCmoeoM mejie; OTBEPCTUE C NOAYNHEHHBIMU 0bbekTaMn Pe3bba n/nnn Ock
BblOMpaeTcsa Npy NOCTPOEHNN MacCUBa Kak eguHbIn 06bekT. Takum obpasom, Bce
aK3eMnnsipbl MaccuBa OyayT 6e3yCrnoBHO MMETL Te e NOAYNHEHHbIE OO BEKTLI, YTO U
NCcXoOHbI anemeHT. PaHee ans konvpoBaHusa pe3bbbl ee Heo6x0aMMO ObIno yKasbiBaTb
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Kak oTaenbHbIA NCXOOHLI OOBEKT MaccuBa; KonnposaHue 0CEBOW NNHUK oTBEepCTUA Obino
HEBO3MOXHO.

,El,opa60TaH PyHKLMOHAN MacCcuBOB:
nosiBMMNacb BO3MOXHOCTb KOMMPOBaHUSA MacCMBOB TeNn U NOBEPXHOCTEN (paHee 3To
ObIN0 OCTYNHO TOMBKO ANA MAaCCMBOB KOMMOHEHTOB, Onepaumni, ToMeK U KpuBbIX),

—  9K3eMNnsipbl MaccmMBa MOryT KONMPOBATLCHA MO OTAENBHOCTU, T.€. UCNOSb30BaThCS B
KayecTBe MCXOOHbIX OO BLEKTOB NPy NOCTPOEHUM APYrMX MAaCCHBOB,

- B MaccuBe Mo To4YKaM B KayecTBe Habopa TOYEK MOXHO MCMOMb30BaTb MMEKOLMNCS B
MOAENN MaccuB ToYek, yKkasas ero B [lepeBe (paHee TOYKM MaccuBa HYXXHO BbIno
yKasblBaTb B rpaduyeckon obnactm — no oTaenbHOCTU UIN pamKon),

- uM3MeHeHune 06o3HaveHusa y nNboro ak3emnnsipa Maccmea Ten pacnpocTpaHaeTcsa Ha
BCE OCTaslbHble 3K3eMMMspbl, BKNOYAS UCXOAHbIN 06 BbEKT; UIBMEHEHNE HaMMEHOBaHWS
OOCTYMHO TOMbKO AN UCXOAHOro 06bekTa, 3T0 U3SMEHEHME ToXe nepefaeTcs BO BCe
3K3eMnIsApbLl Maccuea,

- nosiBMIIacb BO3MOXHOCTb KOMUPOBAHUSA OCEBbIX JIMHWUNA.

PaclumnpeHbl BO3MOXHOCTU CONPSXKEHNSI KOMMOHEHTOB-3K3eMMNNSPOB MacC/BOB:

—  COMPSPKEHUSA MOXHO HakMnaAbiBaTb Ha 3K3EMMNNSAPbl MaccuBa MO KOHLEHTPUYECKOW
ceTke,

= Ha 9K3eMmMnsipbl MaccvBa no napannenorpamMmMHON CETKE COMPSKEHNS MOXHO
HaknagbiBaTb HE3aBMCUMO OT YPOBHS BIIOXXEHHOCTM (paHee — TONbKO Ha 3K3eMNnsipbl
NepBOro ypoBHsi, T.e. Takue, KOTopble He ABMATCA IK3eMnnsgpamMm pyroro Maccmea).

B komaHaoe Pa36bueHue noeepxHOCMU NosiBUNacb BO3MOXHOCTb MCMOMb30BaTb TEMNO UK
NMOBEPXHOCTb B KayecTBe pasbuBaemoro oobekTa (paHee Npu ykasaHUn Tenia/noBepxXHOCTH
dopmmpoBancs UKCUPOBaHHLIA HAbop rpaHen, KOTOPLIN HE MEHSANCs Npu
NnepecTpoeHunn).

HopaboTtaHa komaHaa lMpoeepka konnu3sul: [ob6asneHbl onNuun, ynpaensaowme
0bpaboTkon 06beKToB, 0OTOOpaKeHNe KOTOPLIX BLIKITHOYEHO B AAHHbBIA MOMEHT, U
06BHEKTOB, COCTABMAOLLMX KOMMIOHOBOYHYIO FrEOMETPUIO.

Hopa6oTaH ananor lMapamempbi 3epKasibHO20 ompa)keHUsi KOMMOHeHMOoe8:

- [ns rpynnbl OAMHAKOBbIX KOMMNOHEHTOB MOXHO OHOBPEMEHHO U3MEHUTL NapaMeTp
Cnocob ecmaeku, Pesynbmam, [lonoxxeHue koMrnoHeHmMa wnn Budumocmsb
¢haHmoma nytem BbIGOPA HY>KHOrO 3HAYEHMS MapamMeTpa B CTPOKE 3arofioBka rpynnbl.
PaHee cTpoka 3aronoBka rpynnbl 6bina nycTon, a napameTpbl KOMNOHEHTOB
3aJaBanncb TONbKO MHANBMAYANBHO.

- 3HauveHus napameTpoB Crnocob ecmaeku n Pesynbsmam otobpaxatoTcsa B dopmarte
«MUKTOrpaMmMa + TeKCT». PaHee 3HauyeHns nokasblBanuncb TONbKO B BUAE NUKTOrpamm.

B pexuvme ceyeHusi mogenu otobpaxaroTcs IMHWMK, NO KOTOPbLIM CEKyLLasi NIOCKOCTb
nepecekaeTcs c rpaHamn mogenu. bnarogaps aTomy crano yao6Hee BM3yarbHO
KOHTPONMPOBATb B3aNUMHbIE NEpPECceYeHUst TeN 1 3a30pbl MeXAY HUMM.

MosiBuNack BO3MOXHOCTb BCTABKN KOMMOHEHTOB B COOPKY MyTEM «nepeTackMBaHUs»
pavina mblwbto 13 MNposogHuka B okHo KOMIMAC-3D Home, Ha Bknaaky c6opku. [JaHHbI
cnocob MOXHO NPUMEHSATb ANA BCTaBky B cOopky kak mogenen KOMIMAC-3D Home, Tak un
mogernen n3 obMeHHbIX (hopmaToB.

MNosiBMNacb BO3MOXHOCTL BBOAA NPON3BOSIbLHOW Macchl aAng Ten. PaHee macca Tena
BblYMCAsiNACb HA OCHOBE ero obbema u NIOTHOCTM MaTepmana.

YCKOpPEHO NOCTPOEHME MaccmBa onepaumi B mogenu. Oddekt Hanbonee 3ameTeH Ha
Maccuax ¢ 60MbLUMM KONMYECTBOM 3K3EMIMMSIPOB, a TakkKe Ha reoOMeTpUYEeCKnX MaccmBax.

B 6onbwmnx cbopkax yckopeHo BbINOSIHEHNE onepaunn Omeepcmue ¢ aBTOMaTUYECKUM
onpegeneHnem obnacTn NpUMeHeHus.



26. [na KOMNOHEHTOB COOPKKN 2-r0 1 NOCNeayLLMX YPOBHEN CTano AOCTYNHO U3MEHEHNE
BMAMMOCTM 6e3 nepegayn B chann noacbopkm, cogepallen aHHbIA KOMMOHEHT, a Takke
BO3BpaT KOMMOHEHTAa B UCXOAHOE COCTOsIHME (YCTAHOBIIEHHOE ANnd Hero B dpanne
nogcoopkm). Takum obpasom, Tenepb B [lepeBe NOCTPOEHUS AN KOMMIOHEHTA MOTyT
oTobpaxaTtbCcsa crneayoLlme 3Ha4kn, KOTopble NOKa3biBalOT BUAMMOCTb:

- Hacnedyemcs - audumsbil nnn Hacnedyemcs - CKpbimbIl — €CN BUAMMOCTb
KOMMOHEHTA Takasi e, kak B (hanne cogepxallen ero noacobopku;

-  Budumblil vnn CKpbIMbIl — €Cn BUOMMOCTb KOMMOHEHTa B TekyLeln cbopke
M3MeHeHa No cpaBHEHUIO ¢ chanom noacbopku.

brnarogaps aTomMy B pa3HbiX BCTaBKax O4HOW M TOW e NoAcOopKu MOXHO

BKMIOYMTL/OTKMIOYMTL NOKa3 pasHblX KOMMNOHEHTOB (paHee TakMe BCTaBKW Bbirnsaenu

OAVHAaKOBO).

27. Peanu3oBaH pexuMm n3onsummn BbibpaHHbIX KOMMIOHEHTOB cOopkn. B aToM pexnme
oTOBpaXalTCs TONMbKO YKa3aHHblE NOfb30BaTENEM KOMMOHEHTbI, TeNa UM NOBEPXHOCTH,
a Bce ocTanbHble 00beKTbI CKpbIBatoTCA. [locne Bbixoga u3 pexmma nsonauumn BMguMocTb
06BbEeKTOB BOCCTaHaBNMBaETCA.

28. YnydweHo oTobpaxeHne TEKCTOB B MOAENSIX.

29. YBenuyeHa npoussogutensHocTb pabotel KOMIMAC-3D Home (acbdekT Hanbonee
3ameTeH npu paboTte ¢ 6onbMMN cbopkamu):
- ycKopeHo cpabaTbiBaHMe NOACBETKN OOBHEKTOB NOA KypCOPOM,
— yCTpaHEeHbl 3amMmeasieHnsl Mpu Havane BpalleHus/nepemMeLLeHms Moaenu.

paguyeckue oOKymMeHMbI

1. lMosiunack komaHaa fyzoeas oceeas siuHuUsA. PesynbtaTt paboThl KOMaHabl —
LUTPUXMNYHKTUPHAs gyra 3af4aHHoro paguyca, BbiCTynarLlas 3a ykasaHHble KOHLEeBble
TOYKMN.

2. ,D,opa60TaHa komaHga Aemooceeas:
Mpun yKkazaHuM OBYX KOHLEHTPUYECKMUX OKPYXXKHOCTEN/Qyr CTPOMTCA NPOXOoAsaLWas Ha
paBHbIX PACCTOSIHUAX OT HUX OCEBas OKPYKHOCTbL/ayra.

- (Aansa accoumaTMBHbIX YepTexen) MNpun ykazaHUn TOYKM BHYTPU NPOEKLUN FpaHu,
nmeroLLen opmy NOBEPXHOCTM BpaLLEeHUsl, CO3aaeTcsi 0ceBas NMMHUSA 3TON
NMOBEPXHOCTMU.
3ameyarue 1. [ina paboTbl pyHKUMOHANa TpebyoTcs 3arpy>KeHHbIE U3 MOAENN
[OaHHbIE.

SameyaHue 2. B yepTexax, co3gaHHbIx B npeablayinx sepcuax KOMIMAC-3D Home,
[aHHas BO3MOXHOCTb JOCTYMHA NOCMe NepecTpoeHmst.

3. AccoumaTuBHbIA pasmep Ayr OKPY>KHOCTU MOXET ObITb ynpasnsowmum. Takum obpasom,
Tenepb MOXHO YNpaBnaTb ANVHOW Ayri, 3aaaBas pasmepy HeoOXoAMMOoe 3HadeHuve.

4. CeTka UEHTPOB AN rpynmnbl OKPY)XXHOCTEN B accouMaTMBHOM BUAe Tenepb aBTOMaTUYECKN
co3gaeTcsa U B TOM Crny4vae, ecnv AaHHas rpynna oKpy)XHOCTeln npeacTaBnsieT cobom
NPOEKLMI0 MaccuBa, KOTOPbIN ABMSIETCA 3K3EMMNAPOM APYroro Maccuea (paHee ceTka
co3faBanach TOMbKO ANs KONMMPYeMOro 00bekTa, HO He ANns ero Konuin).
3ameyaHue. B yepTexax, co3gaHHbiX B npeablaywmx sepcusax KOMIMAC-3D Home,
AaHHas BO3MOXXHOCTb AOCTYMNHa Nocrne NnepecTpoeHus.

5. B gwanore CuHxpoHu3ayusi 0aHHbIX OCHOBHOU Hadnucu u ModeJsiu NnosiBunach
BO3MOXXHOCTb BBOJA HYNEBOro KOMMYECTBa 3HAKOB MOCHe 3ansTon B 3HAYEHMN MacChl.

6. W3meHeHa paboTa ¢ aBTOMATUYECKM CO34aBAEMbIMM B aCCOLMATUBHBIX BUAAX OCEBbIMM

NMHMAMMK, 0603HAYEHNSAMM LIEHTPOB M CETKAMW LIEHTPOB:

- Y100bI yOpaTh M3 YepTexa OCEBYHO JIMHUIO, €€ HYXKHO yaanuTb. KoManaa ckpbITust
OonblUe He NPUMEHSETCH K OCEBLIM NUHUSIM.

- BknrodyeHne/oTKNYeHne onuun ynpaeneHns 0CeBbIMU NIMHUAMKU, 0603HaYEHMAMM
LEHTpa 1 CeTKaMu LEHTPOB B MapaMeTpax yXKe CO3[4aHHOro Buaa Tenepb NpuBoauT K
pobaBneHuo/yaaneHno COOTBETCTBYOLLNX 0OBHEKTOB — KPOME TEX, KOTOPbIE ObIK
yAaneHbl/MOCTPOEHbI BPYYHYHO.



B ananore BbiGopa cnost Ans nepeHoca BbiAeNeHHbIX 00HEKTOB CTano AOCTYMNHO
N3MEHeHMe BCEX NapaMeTpOoB CIOEB TeKyLLero Buaa (paHee 6bi10 4OCTYMHO TOSMbKO
nepenmeHoBaHue).

YCKOPEHO BbIMOSTHEHNE CneayrLmnx onepawmn:

— 0YyucTKa obnacTu,

- paspyLLeHMe MakpO3fIeMEHTOB,

- BbIOOp 06bEKTOB B [lepeBe accoLMaTUBHOIO YepTexa,

- nepepucoBKa YepTexa Ha aKpaHe (B HEKOTOPbIX Cny4vasix).

Paboma co ceolicmeamu u om4yemamu

Mpu paboTe ¢ Mogenbio 4OCTYNHa HOBas naHernb ynpasneHns — Cocmae u3sdenusi,
npeaHasHavyeHHas ans paboTbl CO CBOMCTBAMU U3OENNSA U €ro COCTaBHbIX YacTewn.
CocTaBHbIMU YacTAMM ABMASIOTCA KOMMNOHEHTbI NEPBOro YpoBHS U Terna. C noMoLLbio
MaHenu coctaBa n3genusa Nonb3oBaTenb MOXET:

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

- PepaktnpoBatb 3Ha4YeHWUs1 CBOMCTB, B TOM YMCfe NPUBOANTL CBOMCTBA COCTABHbIX
yacTen B COOTBETCTBUE C UCTOYHMKOM. CBONCTBA OAMHAKOBbLIX COCTaBHbIX YacTen
MOXHO M3MEHATb OAHOBPEMEHHO.

- YnpaenaTb BXOXAEHNMEM COCTaBHOM YacTu B CNeLMdpUKaLmIo TEKYLLLEro CTUNS unu B
cocTaB nsgenus (T.e. B cneundumkaLmm Bcex cTunen).

- [obaBnATb B n3genve CocTaBHble YacTW, He NpeacTaBneHHble BU3YyarnbHO, T.€.
co3faBaTtb TakMe COCTaBHblE YacTW, KOTOpble ABMASKTCSA N1 HAabopammn CBOMUCTB U He
CBSA3aHHbIE HY C KaKUMW Tenamn Uinm KOMNOHEHTaMMu.

- YpanaTb cocTaBHble YacTu. [pu 3TOM yaaneHue coCTaBHOM YacTu, COOTBETCTBYIOLLEN
Teny/kOMNOHEHTY, O3Ha4aeT yaaneHne JaHHOro o6bekTa n3 Mmogenu.

MaHenb cocTaBa us3genvsi UMeeT ABa BapyMaHTa OTOOpaXKeHUs:: KOMMAaKTHbIN,

nokasblBaroLLmi Tonbko ceonctBa ObosHaveHue n HaumeHogaHue, N pa3BepHYTbIN,

noKasblBatoLLMIA BCE CBOWCTBA, UCNOMb30BaHME KOTOPbIX BKOYEHO B MOAENMW.

Paboma co cneuudgukayueli

1.

B nogumMHeHHOM pexume paboTbl ¢ 06bekTaMu cneundunkaumum ctana gocTyrnHa koMaHaa
Paccmaeumsb no3uyuu. OHa npucBanBaeT obbekTam nocnegoBateribHble Homepa,
HaumHasda ¢ 1, C y4eTOM pe3epBHbIX CTPOK B KaXA0M pa3sferne (paHee o6beKTbl nonyvanu
HOMepa B nopsgke fobasneHus n 3T Homepa He U3MEHSNUCL A0 CO34aHusA
crneundukaummn no AOKYMEHTY).

Mocne Toro, Kak No AOKyMeHTYy ByaeT co3gaHa cneumdukaums, pacHeT HoMepoB No3NLUi
NMPON3BOANTCS YXKe B HEW M NOMy4YnBLLMECS HOMepa nepeaarTcs B JOKYMEHT. [oaTomy
nocne cosgaHusa no JOKYMEHTY cneuvdukaumm komaHga Paccmasume nosuyuu
nepectaeT ObITb AOCTYMHOMN.

B KOHTEKCTHOE MEHI0 s4erikn obbekTa cneumdurkauumn godasneHa komaHga Omkpbimb
ucmoyHuk ceolicmea. OHa OTKpbIBaeT JOKYMEHT, B KOTOPOM ObIf10 3aa4aHo
oTobpakaemoe B A4enke 3Ha4YeHne CBOWCTBA. Hanpumep, ecnu BbI3aBaTb 3Ty KOMaHAy ANng
a4enkn @opmam, TO OTKPOETCSA NOLKITIOUYEHHbIN K 00BbEKTY cneundumkaumm YepTex, a ecnm
ans a4enkn HaumeHosaHue, To0 — MoAensb.

OnTnMn3npoBaHo co3gaHue 06BLEKTOB B rpynnoBOM cneundmrkaumnm no BapmaHTty A.
Tenepb pasmMeLLeHne HOBOro 06beKTa 3aBMCUT OT TOro, rae bbina BblaeneHa cTpoka nepeg
BbI3OBOM KOMaHAbl A4ob6aBneHns o6bekTa unm pasgena: B NOCTOSHHbIX AaHHbLIX U B
OAHOM U3 UCMOJSTHEHWIA; OOBEKT, CO3AaBaeMbili B MyCTOM cneundunkaumm, pasmeLlaeTcs B
NOCTOSIHHbIX AaHHbIX. PaHee HOBLIM OOBLEKT BCerga co3gaBarnicd B OCHOBHOM UCMONTHEHUN.

Ecnu cBonctBo Obo3HaveHUe unu HaumeHoeaHUe COCTaBHOM YacTu U3aenusa He cBA3aHo
C UCTOYHMKOM, TO COOTBETCTBYIOLLAA A4verika 00bekTa cneundukauumn Belaensercs
KpacHOW paMKol — Kak B NOAYNHEHHOM pexrmMme paboTbl ¢ 06beKTaMm cneumdurkaumumn, Tak
N B cneundukaumm, K KOTOPon NOOKITHOYEH JOKYMEHT Ha nsgenue. lNpu paboTe B
NOOYNHEHHOM PEXUME MOXHO, HE BbIXOAS U3 HEro, BepHyTb cBoncTBy O603HavyeHUe unm



HaumeHosaHue cBsi3b C UCTOYHMKOM. [ns 3TOro CINyXuT KOMaHaa Mo UCMO4YHUKY B
KOHTEKCTHOM MEHIO BblAENEHHON SAYENKMN.

YcoBepLleHCTBOBaHa NPOCTaHOBKA MO3ULMIA B aCCOLMATMBHOM YepTexe:

- CosagaHHoe 0603Ha4YeHne No3nLuK aBTOMaTUYECKN BKIOYAETCH B O0BbEKT
cneundurKkaLmm KOMMNOHEHTA, Ha KOTOPbIV yKasbiBaeT NIMHUS-BbIHOCKA 0003HauYeHUs.

- B cnyvae, korga To4ka Havana BbIHOCKM 3aaHa BHYTPU KOHTYpa NPOEKLMM IpaHu,
cucTema onpegensieT, KakoMy KOMMOHEHTY NPUHAANEXUT rpaHb.
Ecnu ykazaHve ToYkn NpoM3BOANTCS B NApaMeTpUHECKOM peXnme, To Mexay NMHuen-
BbIHOCKOWM 1 MPOEKLMEN rpaHn co3gaeTcs cBA3b «AccoyuamueHOCMby.
3ameyarue. [ins pacno3HaBaHWsa KOMMOHEHTa TPebyloTCAa 3arpyXeHHble U3 MoaeNnu
JaHHbIe.

M3meHeHns KOMMNOHEHTA, 3aTparMealoLLne TONbLKO ero CBOMCTBA, HO HE reOMeTPuto,
Tenepb nepegarTcs B cneumdmrkaunio 6e3 nepectpoeHusi cbopkn. Hanpumep, nameHeHune
0003HauYeHNs N HAaMMEHOBAHNA deTanu, BXogsiwen B cOOpKy, nnn opmarta
AEeTanMpoBOYHOrO YyepTexa oTobpasnTes B cneundmkaumm cpasy nocne coxpaHeHus
danna getanu nUnu YyepTexa.

Ecnn xe nameHeHnsa BAusIIOT Ha rEOMETPUIO KOMMOHEHTA, TO NOCsie BO3BpaLLEHNs B
cneundurkaLmio BelgaeTcs coobLieHne 0 HeOBXOANMOCTU NEPECTPOEHUST COOPKN.
3ameyaHue. OnncaHHble BO3MOXHOCTW AOCTYMNHbI, €CNY BCE LOKYMEHTbI KOMMNIIeKTa
coxpaHeHbl B KOMIMAC-3D Home Bepcum 20.

Umnopm u akcnopm

MosiBunack BO3MOXHOCTb COXpaHeHus mogernen B popmart IFC.
[ob6aBneHa BO3MOXHOCTb HAaCTPOMKM NapaMeTpoB Npu akcrnopte mogdenen B opmat C3D.

Mpwn akcnopTe mogenen B popmaTt STEP 1 umnopTe 13 atoro popmaTta MOXHO ynpaBnsTb
3anNUChbIo U YTEHMEM 3HAYEHUsI MAOTHOCTU MaTepuana. Ecnv ana mogenu 3agaHa He
NNOTHOCTb, @ Macca, TO OHa 3anncbiBaeTCH TONbKO Npu umnopTe B chopmat STEP AP242.

Mpn nmnopTte moaenen popmata JT pasamepbl U 0603HaYeHNs NpeobpasytoTcs B 0OBbEKTI
TMNa «MMNOPTUPOBAHHOE 0603HaYeHMEY, KOTOPbIE ABNATCS 3NeMEHTaMn 0POPMITIEHUS.
bnarogaps atomy ctano yaobHee ynpaensTb 0OTOOpaXeHnem pasMmepoB M 0003HaYEHUN B
UMMOPTUPOBaHHOM Moaenu. Hanpumep, nx MoXHO NePEHECTN Ha OTAESbHbIN CNOW; MOXHO
noracuTb, OTKMIOYMB NOKa3 B MOAENN YCIOBHbIX 0003Ha4YeHUn, n T.n. PaHee pasmepbl n
0603Ha4eHnst npu nmnopte n3 popmarta JT npeobpas3oBbIBanCh B MaKpO3EMEHTHI.

lpunoxeHus

1.

MexaHuka: lNpyXuHbi

- [o6GasneHbl HoBble pacyeTbl NpYyxuH cxaTua no OCT 3-3427-76 «[pyXnHbl BUHTOBbIE
LUNUHOPUYECKUE CXaTUSA U pacTskeHus, paboTatoLme B arpecCrBHbIX cpegax».

- [JopaboTaHa chopma pe3ynbTaToB pacyeToB.

O6opydoeaHue. Tpy6onpogoodsbi
MosiBunack BO3MOXHOCTb fo6aBneHus B Tpyb6onpoBod KOMMOHEHTOB U3
JIOUMAH:PLM.

- B HacTpoiky ctuna Tpybonposoaa aobasneH napameTtp «MnHMManbHbIA y4acTok
TpyObl Mexay anemeHTamuy. Mpu nocTpoeHmmn TpybonposBoga cMcTeMa CpaBHUBaET
OJIMHY NOCTPOEHHOrO yvacTka Tpybbl C BBEAEHHbLIM B CTUNE 3Ha4YeHnem. Ecnu
Nnony4MBLLAACA AfMHA MeHbLle JONYCTUMOWN, TeNo TpyObl HE CTPOUTCS, Ha
npobnemHbIn y4acTok AobaBnsaeTcs 3Hak npeaynpexaeHns.

- [losBunacb BO3MOXHOCTb Ha3Ha4aTb 3a30pbl NOA CBapKy aneMmeHTam, AobaBneHHbIM B
TpyOONpoBOA BPY4YHYO — K3 KaTtanora, CnpaBovHMKa Unm n3 ganna.

Banbi u MexaHu4Yyeckue nepedaqu
- OO6wue ycoBepLLEHCTBOBAHNSA
- lMpoBognnuce paboTbl N0 o6ecnevyeHnto KOPPEKTHOrO PYHKLIMOHNPOBAHUSA
NpuUNoXxeHust Ha MoHuTopax 4K. PaboTbl HE 3aKOHYEHDI.
- [NopaboTtaH moaynb BbiGOpa MaTeprarnos:
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— BBeJeHa rpynnupoBka no Tuny martepuana,
— aKTyanuM3mpoBaHO HanosfnHeHue 6a3bl MaTepuanoB Ang 3ybyaTbixX KONec 1 Apyrux
jgertanemn,
- peanu3oBaHa uHTerpauus c cuctemon NOJIMHOM:MDM.
CospnaHune 4yepTexen
- [obaBneHbl HOBbIE TUMbI pe3b0:
- MeTtpuyeckas (nocagku ¢ Hatarom) FOCT 4608-81,
- AmepukaHckas gronmosasa UN no ctaHgapty ASME B1.1-2003,
- bpuTaHckas gonmoas ButeopTa no ctaHgapty BS 84:1956,
- OxkyngapHas pe3bba FOCT 5359-77.

- [Ona meTpuyecknx pesbb Bcex TMNOB, TPyOHON pe3bbbl, 1 BHOBb BBEAEHHLIX pe3bh
pobasneHa 6a3sa npegenbHbIX OTKMOHEHWIA. Ha BIHOCHOM afieMeHTe npoduns
Tenepb yKasblBalOTCA NpeferibHble OTKIOHEHUS.

- Ha BbIHOCHOM anemeHTe npodunga NpAMoBOoYHbIX WNMLeB 4obGaBneH Aonyck
CUMMETPUYHOCTM.

- [pun NOCTpOEHUN LWKMBA KITMHOPEMEHHOW nepeaayn No reoMeTpuyeckum
napameTpam paspeLleHO N3MEeHEHUE LWMPUHbI LIKMBA.

"eHepauma TpexmepHbIx Moaenemn

- PeanusoBaHa reHepauns mogenen HOBbIX BUAOB pe3bb.

CeapHbie coeQuHeHuUs1

Hob6aeneHa komaHga O6Hoeumb mabnuybl ceapHbiIx weos. CryXut ang

aKkTyanusaumm Tabnuuy, cBapHbIX LWBOB B rpadnyecknx gokymeHTax. Ytobel paboTa

KOMaHAbl Oblfia BO3MOXHA, Tabnuubl CBapHbIX LUBOB AOSMKHbI ObITh CO34aHbl B

KOMIMAC-3D Home Bepcun 20.

Komanpa Tabnuua ceapHbix wieoe paboTaeT He TONbKO B rpaddMyeckoM AOKYMeEHTE,

HO 1 B MoZenu.

HopaboTtaHa komaHaa O6o3HayeHuUe ceapHO20 wea:

— NosiBUNAachb BO3MOXHOCTb CO3AaHUSA YCNOBHbIX 0603Ha4YeHNn CBapHbIX LLUBOB MO
CTO UKTWK 10.003-2007,

— yCroBHble 0603Ha4YeHns ceapHbIX WeoB no NMHAD M-7-009-89 (n3m. 1999 r.)
3aMeHeHbl YCNOBHbIMU 0603HaYeHsAMU cBapHbIX WBoB no HIM-104-18.

B komaHge KoHcmpykmueHbie anneMeHmbl c8apHbIX weoe fobaBneHa

BO3MOXHOCTb Pa3HOCUTb AeTany KOHCTPYKTUBHbLIX 35IEMEHTOB CBapHbIX LLBOB C

HyneBoW BENUYMHON 3a30pa Ha 3aJaHHOEe PaCCTOAHME UMW Ha 3HaYeHne

MaKcMmanbHOro gonycka.

VMcnpaBneHbl HageHHbIe OLWnOKu.

O6opydoeaHue: Pazeepmku

[o6aBneHbl HOBble 3NEeMEHTbI:

- Mampy6ok koHu4yeckul mun 5;

Mampy6ok yunuHopu4eckul mun 4,

Mampy6ok yunuHOpu4veckul mun 5;

Mampy6ok nepexo0HbItU mun 2.

PeannsoBaH ewe oauH BapuaHT HaHeceHusa pa3mepoB anga Mampy6ka nepexodHo20
mun 1 — c ykazaHvem AnvH NHUMI crnba Ha NomnKax BbIHOCOK, YTO NO3BONSET
n3bexartb HanoXXeHusi paamepos.

WcnpaBneHbl oLnMGKK, CBA3aHHbIE C 9KCMOPTOM pasBepTok B popmaT DXF n gpyrumum
acnektamy paboTbl NPUIOXKEHUS.

MexaHuka: AHUmayus

PeannsoBaHa BO3MOXXHOCTb NU3MEHEHUS pasmMepa rnaBHOro okHa nNpunoXXeHus.
KomaHga Bbl3oBa cnpaBquon CunctemMbl pasmMelleHa B rmaBHOM MEHIO.
MCHpaBJ'IeHbI YacTHble OLLNOKMN.

O6opydoeaHue: Kabenu u xa2ymsi

PeannsoBaH BbIGOp kpaTyanwiero nyTn Ans nocTpoeHUsa Tpacchl B criyvae, korga
BO3MOXHbl HECKOSbKO BapUaHTOB NMPOXOXAEHMUS NO TPAEKTOPUSAM.

B gononHeHue k TpexmepHon packnagke xryta/kabensi Ha NNocKoCTb NosiBUNach
KOMaHAa OOHOBMEHMSI TPEXMEPHOWN pa3BepPTKM, €CNK B XryTe/kabene naMeHsnmnchb
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TOMNbKO AMWHbBI BETBEW (HE NOSABNANUCE U HE U3MEHSNNCHL CMIUCKU COeANHUTENEN, He
NoSABMSANNCH HOBblE Pa3BETBEHNS).

BeegeHa komaHga nory4yeHns MHopMaunn o cernekTMpoBaHHOM B Moaenu
coeguHuTene unu Tene BeTBU xryta. B okHe nHdopmauumn noasnseTca mapka
coeanHuTens, ero no3uuMoHHoe o603HayYeHne, No3nUMOoHHOe 0603HaYeHe
BbILLECTOSALLEro U3a4enus (ecnu TakoBoe Ha3Ha4YeHo), CMMCOK KOHTAKTOB COEAUHUTENS U
uenen Ha Hux. NMpu cenekTMpoBaHUN Tena NPoOBOAHMKA NOABNAETCS MHopmauns oo
a[peCHbIX COeANHEHNSIX, peann3yemMblx NPOBOAHUKAMU 3TOM BETBU.

B cBs3n ¢ opMupoBaHMEM TPEXMEPHOW MOLENN pacKnaakyM UCKIoYeHa KomaHaa
dopMmpoBaHus crieumndmkaumm Ha cbopoYHbIn YepTex. Tenepb cneumdmrKaums MOXeT
ObITb BbinyLweHa 6a3oBbiM dyHKuMoHanom KOMIMTAC-3D Home (¢ nomoLLblo koMaHabl
Co3damb cneyugukayuro no GoOKyMeHmy).

[opaboTaH mexaHn3am nMmnopTa npomexyrtodHoro XML-darna ns napTHepCKon
cuctembl CAMNP MAKC. Tenepb npy MNOpTE AaHHbLIX MO COCTABY KOMMOHEHTOB B
cOopoYHY0 eanHuLy XryT/kabenb NPOMCXOANT OAHOBPEMEHHOE 3anosfiHeHne Tabnuupl
COeJUHEHWN XryTa.

McnpaBneHbl YacTHble OLIMOKN.

Hopa6oTtaHa CnpaBoyHas cuctema.

3ameyarue. Nepen NOCTPOEHNEM TPEXMEPHOW pa3BEPTKU XKryToB, co3aaHHbix B KOMIAC-
3D v19 Home, aTu XryTbl Heo6xoaMMo nepecTpounTb. MNopagok nepectpoeHus
cnenyoLwmi:

1.
2.

3.

4.
5.

OTkpbITb COOPKY JKayma Ha pefakTupoBaHue B pexvume Ha mecme.

Yaanutb kpusble ¢ uMeHamu « Tpacca XXX» n « Obwul y4acmok», 3aTeM BbIATK U3
pexnmMa pegakTmpoBaHUSa Ha MecCTe.

3anyctntb koMaHay npunoxeHus «Kabenu n xrytoly Cozdamb Modenb xayma —
Cehopmuposamb mpaccy/xaym.

CdhopmmpoBaTh XKryT U NOCTPOUTb MOAESb XryTa.

3anyctntb koMaHay Co3zdamb/06HOBUMb pa3eepmKy.

O6opydoeaHue: MemannoKoHCMpyKyuu
[lob6aBneHbl kKomaHabl:

Uzonupoeamsb epaHb. MNpegHasHayveHa ansa co3gaHms U3onsaumm niockux n
KPUBOJTMHENHBIX MOBEPXHOCTEN.

U3onuposamb mesio. [NpegHasHavyeHa ona U3onsunn Ten.

U3onuposamsb npoghusnb. JaeT BO3MOXHOCTb MOAENMPOBAHNSA NOMb30BaTENbCKNX
y3r0B M30NAUMM No NpeaBapuUTENbHO NOArOTOBIEHHOMY NapameTpuyYecKkoMy
dparmeHTy.

3azpy3umsb u3 IFC-¢paitina. lNo3sonseT oTKpbITb hann popmarta IFC, cogepxalumi
MEeTannoOKOHCTPYKUUK, AA NOCNeayoLero peaaktmpoBaHns 06 beKToB KOMaHaaMum
NPUIOXEHWS.

Bubnuomeka CmaHOdapmHbie usdenusi

B katanor Kpenex no6asneHsol:

- 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, y3/bl U KOHCMPYKMUBHbIe 3/1IeMeHMbI OGaBNEHbI:

- BuHTbI cTyneHyaTble co wnuuem FOCT 18787-80

- lMpoknagkn TOCT 23358-87



- Tpybbl TOCT 32528-2013
- YnnotHeHuna TOCT 22704-77
- ®naHueBble coeanHeHns ycTbeBoro obopyaoBanus FOCT 28919-91
- [He3pa BBepTHLIX coeagmHeHun FTOCT 19529-74
- YcTponcTBa NogbeMHO-NOBOPOTHBIE ANSA KpblLLeK MOKOB cTanbHbix cocynos OCT 26-
2013-83
- B karanor Qnekmpuyveckue annapamsi u apmamypa 3D nobasneHbi:
- Mnatel FTOCT 28821-90

10. Bubnuomeka Mamepuansi u CopmameHmbI

AKTyaJ'II/I3VIDOBaHbI cnepywouwne JOKYMEHTDI:

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

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

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

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

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

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

N3meHeHUe KoMrisiekma nocmasku

1.

B koMnnekT noctaBku BKNtoYeHO npunoxeHne O6opydoeaHue: KabesnbHble KaHalbl,

npegHa3HavYeHHOEe ANns NOCTPOEHNS pa3BETBIIEHHbIX KAbOENbHbIX KAaHANOoB.

— [locTpoeHne kKabenbHbIX KaHarNoB OCYLLECTBIISAETCS HA OCHOBE CTUNEN.

- C7unb kabenbHOro kaHana — Habop NapameTpoB NPSMOro ydacTka noTka u
3NEMEHTOB BETBNEHUN U NOBOPOTOB, CO34aBaeMbIX aBToMaTudecku. [1rns noBopoToB
YUMTLIBAETCSH OpPUEHTaUMs: ropu3oHTanbHas, BepTukanbHasa BHELWHSAA, BEpTUKalbHAsA
BHYTPEHHSA.

- [podumnb kabenbHOro kaHana onuckiBaeTca bUGNMoTekon. Kaxabin anemMeHT NpsMoro
yyacTka NnoTka co3gaeTcs B BUAe 3aMKHYTOro KOHTypa Ha oTAenbHOM cnoe. B ctunsx
MOXHO BblOUpaTh 3NIEMEHThI 10TKa, KOTOPble HEOHXOAMMO NOCTPOUTL (F1OTOK C
KPbILLKOW, NOTOK 6€3 KPbILLKN 1 T.A4.)

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

- [JocTtynHa napameTpuyeckasi BCTaBka ariemeHToB 13 cpavina. MNpn gobaeneHun Ha
NOTOK anemMeHTa 13 danna ¢ napaMmeTpu3oBaHHOM MOAENbIO NoABMPAaOTCS 3NIEMEHThI
C NapameTpamu, COOTBETCTBYIOLLMMU NapamMeTpam noTka. Ecrnv kK gaHHoMy CcTunio
NoTKa NOAXO4MUT HECKONbKO NapamMeTpOoB 3f1EMEHTOB, TO MOXHO BblGpaTh 3NIEMEHT U3
cnucka.

M3 komnnekTa nocrtaBku uckntoyeHo npunoxeHne KOMIMAC-VDM.

Omnuyus eepcuu 19 om eepcuu 18.1

O6uwee

1.

HoBble BO3MOXHOCTU HacTponkn nHtepdperica KOMMAC-3D Home:
— [losBunca pexnm HacTporku nHTepdenca. B aToM pexmme MOXHO ynpasnsiTb
COCTaBOM KOMaHA Ha MMEILLNXCS MHCTPYMEHTarbHbIX NaHensix n cosgaeaTb
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nonb3oBaTenbCckne naHenun. Takke B JaHHOM pexunme OOCTYMNHbI OCTanbHbIe
BO3MOXXHOCTM HACTPOWKMK: U3BMEHEHME pa3mepa, NONOXEHNA naHenen n ap.
Pexnm HacTporkn nHtepdenca MOXHO 3anycTuTb komaHgon Hacmpoumsb
uHmepagelic N3 KOHTEKCTHOrO MeHI0 MIHCTpyMeHTanbHom obnacTu.

- Paboune npocTpaHcTBa UCKITtOYeHbl. HacTpoiika nHtepderica Tenepb COXpaHAeTCs B
hanin ¢ pacwmpeHunem kset. B Hero BKNOYaTCs CBEAEHUS O pa3MeLLEeHMM U COCTaBe
WHCTPYMEHTanbHbIX NaHeNen, a Takke 0 pacnonoXeHnn naHenen ynpaenenuns. Ans
yrnpaBneHnsi HAaCTPOMKOM MOXHO UCNONb3oBaTh KOMaHabl CoxpaHumb HacmpolUKy,
3azpy3umb Hacmpoliky 1 C6pocumb HacmpoUKy U3 KOHTEKCTHOrO MEHIO
MHcTpymMeHTaneHom obnacru.

2. [naBawollee NonoXxeHne NHCTPYMEHTanbHbIX NaHenen crano HegoCTyNHO. MNMaHenm MoXHoO
pacnonaraTtb Moo B VIHCTpyMeHTanbHoW obnactu, nnbo ¢ npukpenneHnem K
BepTuKanbHon rpaHule okHa KOMIMAC-3D Home.

3. KHonka, pacnonoxeHHas B Ha4arne CTPOKU BKNagoK JOKYMEHTOB, MNO3BONSET B N06ON
MOMEHT nepentn k CtapToBom cTpaHuue (paHee CtapToBas cTpaHuua oTobpaxanach
NULWb B OTCYTCTBME OTKPbITbIX OKYMEHTOB). B CBA3U C 3TUM MKOHKa + Ha KHOMKE 3aMeHeHa
MKOHKOW C n3obpaxeHnem goma.

4. [opabotaHa HacTpoika oTobpaxkaemoro B [lepeBe MeHN JOKYMEHTa Ui o6bekTa: ums
MOXET BKNOYaTh 3Ha4YeHUs NOLIX CBOMCTB 3TOr0 AOKYMEHTa unu obbekta. [JocTynHo
3agaHve nopsigka cnegoBaHuns CBOMCTB B MMEHU W BBOA NpedimKca nepes Kaxabim
CBOWCTBOM.

[aHHas HacTpolrika Nnpon3BoanTcs B ananore ®opmam umeHu e [Jepeee 0oKymeHma, B
CBS3M C YEeM ITOT Aguanor nepepaboTaH.

Kpome Toro, opmaTt MMeHn Tenepb MOXHO HAaCTPOUTb OTAENBLHO ANS KaXK4oro Tmna
AokymeHTa. Moatomy Ha Bknagke Hoeblie 00KyMeHmbI 0OLEero HaCTPOEeYHOro gmanora
NyHKT @opmam umeHu e [epeee OOKyMeHma VCKIoYeH 13 obLiero pasgena v BKIYeH
B pasgenbl, COOTBETCTBYHOLLME TUNAM JOKYMEHTOB.

5. Y cBoKicTBa 3Hak HeyKa3aHHOU wepoxosamocmu NnosiBUNINCbL HOBbIE 3HAYEHUS:
- Cnocob obpabomku He ycmaHaenueaemcsi 07151 Yacmu rnosepxHocmeu,
- C yOaneHuem cnosi Mamepuasa 0Jis1 Yacmu rnosepxHocmedu,
- bBe3 ydaneHus csos mamepuana Osis1 Yacmu noeepxHocmed.
[laHHble 3Ha4YeHUs1 CBOMCTBA COOTBETCTBYIOT 0603HAYEHMIO LLEPOXOBATOCTHU C
pobaBrieHnMeM 3Haka B CKOOKax.

6. B amnanore HacTpoWkn BCNbIBaKOLLNX COOOLLEHNIN BCE OMNLNN 3aMEHEHbl OAHON —
Ucnonb3zoeamb yeHmp yeedomneHul Windows. Ecnv oHa BkrtodYeHa, To Bce
BcnnbiBatowme coobueHns KOMIMAC-3D Home oToGpaxatoTcs B LEHTPE yBEAOMIIEHUI
Windows.

7. Wckno4veHo pasgenbHoe yrpasneHne annapaTHbIM YCKOpeHneM Ansi rpaduyeckmx
AOKYMEHTOB 1 Moaenein. Beibop BapMaHTa OTPUCOBKM M KavyecTBa CriaXXnuBaHus
NPOV3BOANTCS B Ananore YnpaesieHue cucmemMou (Bbl3biBaEMOM KOMaHO0M
Hacmpoiika — lMapamempsbi... — Cucmema — YnpaesieHue cucmemou) v
pacnpocTpaHseTcsl Ha BCe TUMbl JOKYMEHTOB.

8. [Insa Bcex NpunoXeHUn, KpOMe BCTPOEHHbIX, 406aBNeHO HOBOE COCTOsIHME —
lNMpuocmaHoeneHo. NpunoxeHne nepexoguT B 3TO COCTOSAHME, eCriv BO Bpems paboThbl
nepectaeT 6bITb AOCTYNHA NMUEH3NSA UK ann NPUNOXeHNs (paHee B TaKON CUTyaumm
npunoXeHne oTKMNYanock). Komanabl NPYOCTaHOBNIEHHOMO NPUNOXEHUS OCTalTCA
AocTynHbl. Mpu BbI3oBe N06OM U3 HUX NPOU3BOAUTCA MOMbITKA NOAKMIOYEHUS NPUNOXKEHNS.
Ecnv npnynHa npMocTtaHoOBKW yCTpaHeHa, NpUIioXXeHne noAKIoYaeTcs, B NPOTUBHOM
cnyyae BblgaeTcs coobLeHne 0 HEBO3MOXHOCTWN MOAKIMIOYEHMS.

Bo3MOXHbI Takke NnpuocTaHoBKa 1 BO306HOBIEHE paboTbl MPUNOXEHUS BPYYHYIO B
ananore KoHgpuaypamop.

TpexmepHoe ModenuposaHue

1. TMosiBunacb BO3MOXHOCTb BCTaBkM B COOpKY Mogenu 13 danna oomeHHoro popmaTta
(IGES, STEP, Parasolid n gp.) kak KOMNOHEHTa HOBOIoO TuUNna — UMMOPTUPOBAHHOIO
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KOMMOHeHTa. MIMNopTUPOBaHHbLIN KOMMOHEHT COXPaHSeT CBA3b CO CBOUM (pannom-
MCTOYHMKOM, YTO NO3BOMSIET OTCNEXUBATb €ro U3BMEHEHUS U BbINOMHATL OBHOBNEHUS
BCTaBMEHHOro KOMNoHeHTa. [1p1 Heo6Xxo0AMMOCTH CBA3b C MCTOYHUKOM MOXHO pa3opBaTb,
B pe3ynbTaTte 4Yero MMNopTUPOBaHHbIN KOMMOHEHT Npeobpa3syeTcs B foKanbHYy MOAEerb
(mnetanb unun cbopky).

Mosieunack HoBasi komaHaa — lMosiHoe ckpyaneHue. [1ns ee paboThbl 4OMKHbI BbITh
yKasaHbl TPY CMEXHble rpaHn: ABe BOKOoBble U LieHTpanbHas. B pesynbtaTte onepauun
LeHTpanbHas rpaHb ucyesaeT, a 6OKOBbIE rpaHN COEANHAOTCS NOBEPXHOCTBLIO, CEYEHNE
KOTOPOW B KaXXJOW TOYKe ABMSETCA OYroln, KacaTeslbHOM K TPeM M3Ha4vanbHO yKa3aHHbIM
rpaHsam. [JocTynHO aBTOMaTn4eckoe pacnpoCcTpaHeHne NOSIHOMO CKPYrNeHUst Ha rpaHu,
KacaTenbHble K BbibpaHHbIM. KomaHaa HaxoouTces Ha naHenn diemeHmsbl mena.

MosiBunack HoBasi kKomaHaa BoccmaHoesieHHasi NogepxHoCcmb. OTa KOMaHaa co3aaeT
NoBEPXHOCTb B Npefenax TeopeTuyeckon noBepxXHOCTU yKasaHHOW rpaHn. KomaHaa
HaxoguTca Ha naHenu lMoeepxHocmu.

HopaboTaHa komaHaa O6os104Ka:

— [MosiBunacb BO3MOXXHOCTb 3aaHNs MPOM3BOJSIbHON TOMLWUWHbLI 1St CNost MaTepuana,
[obaBnsaemMoro Ha OTAenbHbIE, YKa3aHHble NONb30BaTENEM, rPaHn UCXOQHOro Tena
(paHee Bcst 060M0YKka MMena o4MHaKoOBYH TONLWMHY). [pyn HEOBXOAMMOCTH rpaHun ¢
OTNNYaOLLENCH TOMLLMHON MOXHO FpynnuMpoBaTh, YToObl 3a4aTh AN HUX OA4HY
TOSLLUHY.

- [obGaeneHa onuusa Bblibupamb kacamesbHble 2paHu. Ecnn oHa BkntoveHa, To npu
yKasaHuu rpaHn BbIOUpatTCst Takke BCE rpaHn, rMaako CTbIKYOLWMECs C YKa3aHHOM U
apyr ¢ gpyrom. Onuus OeNCTBYET NpY yKasaHuM rpaHen ans yganeHnss N HasHauveHus
WHOMBUOYaANbHOW TOSLLMHbI.

HopaboTaHa komanga Onepayusi Mo mpaeKmopuu.

— Ecnu pesynbtat onepaunn — BbidyumaHue nnv lNepece4yeHue, TO CTaHOBUTCS
BO3MOXHbIM BbIGOp Tena, ABMXeHne KOTOPOro no Tpaektopum obpasyeT obbem,
BblYMTAEMbIN N3 UCXOOHOrO Tena uUnu nepecekarLmncs ¢ HUM. OTO No3sonseT
cMoenupoBaTh pesynbTaT MexaHuyeckon o6paboTKu 3aroTOBKN PeXyLLMM
WHCTPYMEHTOM (Hanpumep, pesoin) onpeaeneHHon opMmbl.

- Ecnu TpaekTopusa npuHagnexuT NOBEPXHOCTU, TO cedeHmne (Mnn Teno) MoxeT
ABUraTbCsl COrnMacoBaHHO C HOpMarblo K 3Ton noBepxHOCcTU. COOTBETCTBYHOLLASA ONUmMs
OOCTynHa, ecnu BblbpaH TN asmxeHns CoxpaHsime y20J1 HaKJIoOHa Unn
Opmoe2oHasibHO mpaeKmopuu.

B komaHaoe Onepayusi no ceyeHUsIM 0N Cry4vas, KOrga 3CKu3 KpamHero ceveHus
COAEPXMUT TONbKO TOYKY, NOSIBUNCS HOBbIN CNOCO6 MOCTPOEHUSA 3rieMeHTa y 3Toro
ceveHns — Kynon. Pe3ynbTaTt MCnonb3oBaHMst AaHHOro cnocoba — Ttakasa dopma
anemeHTa, NP1 KOTOPOW ero NOBEPXHOCTb BOMM3M KOHEYHOIrO CeYeHnst KacaTenbHa K
NNOCKOCTM acku3a. [ns yTouyHeHUs hopMbl CAYXUT KO3 HDULMEHT, USMEHSAIOLLMIA pagnyc
KPVBU3HbI MOBEPXHOCTU 3NeMeHTa Y KparHen TOYKN: yMeHbLLIEHE 3HaYeHUs
koadppmumeHTa aaeTt 6onee «ocTpyo» opMy (Paanyc KPUBU3HbLI MEHbLLE), a
yBennyeHme — bornee «Tynyo» (paguyc KpnBu3Hbl GonbLue).

MosiBnnnChb KOMaHAbl AN aHanu3a KpyBbIX 1 MOBEPXHOCTEN:

- [Ipaghuk kpuesu3Hbl. KomaHaa paboTaeT ¢ KpUBLIMU U CTPOUT ANt HAX rpadomkm
KpvBU3HbI. ['padnk KpMBM3HLI NpeacTasnseT cobon rpaduydeckoe npeacTaBreHne
3HaYeHUN KPUBU3HLI/PaanyCcoB KPUBU3HLI MO HAbOPy TOYEK BAOMb KPUBOW NOCPEACTBOM
oToBpaXkeHns OTPe3KOB («UrM»), NepneHONKYNAPHbIX K KPMBOW B 3TUX TOYKaXx. AnuHbl
OTPE3KOB MPOMNOPLMOHArbHbl 3HAYEHUSAM KPUBU3HBI: YEM ANNHHEE OTPe30K, TEM
fonbLle 3Ha4YeHe KPUBU3HbBI B AAaHHOW TOYKE KPUBOW.

- [lpoeepka kpusu3Hbl. KomaHaa paboTaeT C KpUBbIMU U NOBEPXHOCTAMMW, HAXOANUT Ha
HUX TOYKN MaKCUManbHON KpUBU3HBbI (MUHMMANbHOMO pagnyca KpMBU3HbI), a Ang
KPMBbIX TaKKe — TOYKM NOKanbHbIX 3KCTPEMYMOB KPUBU3HbI M TOYKM nepermba (ecnm
KpuBas nnockas). Kpome 3T10ro, nonb3oBarerib MOXeT yKa3aTb MPOU3BOSIbHYIO TOYKY
KPVBOW MW NOBEPXHOCTU ANA onpeneneHns B Hel KPUBM3HBDI.

- [lpoeepka HenpepbieHocmu. KomaHga paboTaeT ¢ KpuBbIMU 1 onpeaenseT Tun
HEeNpepbIBHOCTM B TOYKax UX CTbika. CTbIKYOLWMMUCS CUUTAIOTCS KPMBbIE, pacCTOsiHME
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10.

11.

MeXay BepLUMHaMK KOTOPbIX He MpeBblllaeT 3agaHHoro paguyca croika. [ns
HalAeHHbIX CTbIKOB onpeaensaeTcsa TMn HenpepbiBHOCTU: Pa3psbie, CoenadeHue
eepuwuH ¢ 3adaHHolU mo4YHocmbio, KacamenbHocmb ¢ 3a0aHHbIM OMKITOHEHUEM
no yany, Frnadkocmsb ¢ 3a0aHHbIM OMHOCUMesIbHbIM OMK/IOHEHUEeM 0
Kpugu3He.
MepeuncneHHble KOMaHObl HAXOOATCA Ha MHCTPYMeHTanbHoW naHenu JJuazHocmuka.
PeaynbTaTbl paboTbl 3TMX KOMaHg coxpaHsaTca B mogenu. B [lepese mogenu oHm
oTobpaxaroTcs B cneumnansHom pasgene «JuazHocmuka» (BBepxy [epesa).

KomaHga lpoeepka nepece4yeHuli nepemmeHoBaHa B llpoeepka kosnusul v

3HaunTeNbHO gopaboTaHa:

- [Mosiunock aBa cnocoba noucka Konnm3um: Mexay BolopaHHbIMM oObekTamu (ans
Kaxgoro o6bekTa NpoBoaUTCS NpoOBeEpPKa Ha nepeceyeHne C OCTanbHbIMN) U MEXAY
ABYyMS Habopamu 06BbEKTOB (NPOBEpKa Ha NepeceyeHne NpoBOANTCS ANS ABYX
HabopoB, HO HE NPOBOAMTCSA BHYTPM HAbOPOB).

- Ob6bekTamu NPoOBEPKM MOTyT ObiTb NOACOOPKN LEenMKoM. [pr 9TOM MOXKHO BKITHOUUTD
UK OTKITKOYUTE MOUCK KOSNIM3NIA BHYTPU NOACOOPKN.

- [obaBneHa BO3MOXHOCTb KOHTPOMS MMHMManbHOro 3a3opa, T. €. Noucka nap
KOMMOHEHTOB, PacCTOSIHNE MeXAy KOTOPbIMU MeHbLUe 3aaaHHoro. [nga 6eicTpon nnm
npeaBapuTEnbHON NPOBEPKM 3a30P0OB MOXHO BKITHOUUTL YNPOLLEHHbIA pacyeT.

- [obGaBneHa BO3MOXHOCTb NoMcka pe3bboBbIX COEANHEHWI, ANIEMEHTLI KOTOPbIX HE
noaxogAT Apyr Apyry no napameTtpam pesbbbl nnm no pasmepam. Ecnv aHanuns pessb
OTKIOYEH, TO pe3bboBble COEANHEHUS CHATAIOTCA NepeceyeHnsMn Ten getanen.

- [obaBneHa BO3MOXHOCTb CKPbITb OKPY)XEHME, T. €. OCTaBUTb Ha 3KpaHe TONbKO Te
06BbEKTDLI, MEXAY KOTOPbIMU HAMAEHbI KONMN3UW.

- [Jo6GaeneHa BO3MOXHOCTb COXpaHEHUS NapamMeTPOB NPOBEpPKU (BbIOpaHHLIX OOBEKTOB U
3aJaHHbIX NapamMeTpoB) AN NOBTOPHOro 3anycka. CoxpaHeHHble MPOBEPKM KONNN3ni
oTobpakaloTcst B cneumanbHoM pasgene «JuazHocmuka» B BepxHen YacTtu [lepeBa
NOCTPOEHUS.

- YnydweHo npeacTaBneHne pesynbtaToB paboTbl KOMaHAb! Kak Ha [NaHenn
napamMmeTpoB, Tak 1 B rpadouyeckomn obnacTtu okHa.

- YpeamepHO ANUTENbHYK NPOBEPKY MOXHO NpepBaTh, LWENKHYB MO CCbISKe
OmmeHumb B OKHE MHOWKaTopa npolecca.

B mogenu nosisunace pamka BblgeneHus. B uenom oHa aHanornyHa pamke, kotopas
AoCTynHa npu paboTe B rpaduyecknx AOKyMeHTax: 06bEKTbI MOXHO BblAENATb KOMaHAaMm
Pamkoli v Cekyuwieli pamkol 13 MeHio Bbidennumsb (06bekTbl 406aBNSATCA K yxKe
BblAeNeHHbIM) nnu 6e3 Bbi3oBa KoMaHz (npebiayLiee BblAeneHne OTMEHSETCS; ABUXEHNe
Kypcopa crneBa HanpaBo CcO34aeT OXBaTbIBaKOLLYIO paMKy, CripaBa HaneBo — CEKYLLYIO).
OcobeHHOCTb paboTbl koMaHg Pamkol n Cekyuwel pamMkoll B MOAENN — BO3MOXHOCTb
BKIIOYUTb BblerneHne 06bEKTOB, MOMHOCTBIO 3aCNOHEHHbIX APYTMMU 06BbEeKTaMu.

Mpu BbiAENeHn pamKor MOXHO MCNONb30BaTh PUNbLTPLI.

Ecnn TpebyeTcs BbigenMTb KOMNOHEHTbI COOPKK (a He ux rpaHn/pebpa/BepLUmnHbl), Npn
3aJaHnN paMKu HYXXHO yaepxumBaTtb knasuwmn <Ctrl> v <Shift>.

Bce komaHabl MeHio Bbidenumsb, a Takke BblaeNeHNne paMKoM C NOMOLLbI MbILLM MOXHO
McnonbL3oBaTh NOCHE 3anycka KOMaHg, TPeOYLWNX YKasaHUs UCXOOHbIX OO bEKTOB.
Hanpumep, Bbi3BaB KOMaHAy NOCTPOEHUA MaCcCMBa, MOXHO yKka3aTb KONMpyeMble 0ObeKTbI
paMKOn.

MosBnNacb BO3MOXHOCTb HaroXeHUs TEKCTYP Ha rpaHu TpeXMepHon moaenun. [JaHHbIN
PYHKLMOHaN No3BonseT 3aMEHUTb CITOXHble B MOAENMPOBAHMUMN 3fIEMEHTbI (HakaTku,
pudneHus, nepcopaunm n T.1.) BU3yanbHO CONOCTaBUMbIMU N306paKEHUAMU, KOTOPbIE
HaKnagbIBalTCA Ha COOTBETCTBYHOLLME NOBEPXHOCTU. Bnarogapsa aTomy moaenb
CTaHOBUTCS «rieryey», T. €. paboTta C Hen yCKOpSETCs 3a CYeT TOro, 4YTo TpebyeT MeHbLue
pecypcoB KoOMMbloTEpa.

TeKCTypbl MOXHO MPUMEHATb K KOMNOHEHTaM, TeriaMm Unu oTaenbHbIM rpaHaM. BHelwHun
BMA TEKCTYPUPOBAHHOW MOBEPXHOCTU OnpeaensioT Tpy napameTpa:

— COOCTBEHHO TEKCTypa — MMuTauus y3opa,

- penbed — MMnUTauns BbINYKIIOCTEN N BNAAWH,
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12.

13.

14.

15.

16.

17.

18.

- Bblpe3bl — MMUTaLUS OTCYTCTBUS HEKOTOPbIX Y4aCTKOB NOBEPXHOCTM, YTO co3aaeT
UNNIO3MI0 CETKN UK nepdopaLmun.

B komMnnekT noctaBku BXoAUT HAboOp TEKCTYpP ANA CO34aHUs Takux 3 eKToB, Kak HakaTka,

pudneHve, ceTka, KUpNMYHas knagka u ap.

YcnoBHoe nsobpaxeHne pesbbbl, TOMMMO KapKkacHOro LMnNuHApa, Tenepb BkoYaeT
peanucTnyHoe n3obpaxkeHne — PUCYHOK pe3bbbl, HANMOXEHHbIN Ha LUNUHAPUYECKYIO UMK
KOHWYECKYHO rpaHb B Npeaenax AfnHbl pe3bObl.

Mpun HeobxoauMocTK oTobpaxeHne peannucTUYHon pe3bbbl MOXHO OTKIHOYUTL B AMarnore
HACTPOWNKM YCNOBHOro n3obpaxeHnsa pesbvbbl (Hacmpolika — lNapamempesblt... —
Cucmema — Pedakmop modesieli — YcroeHoe usobpaxeHue pe3bbbl).

MosiBnnack BO3MOXHOCTL CO34aHMsSl MacCuMBa TakMUX NIMCTOBbLIX 3/IEMEHTOB, KakK pe6po
ycnneHus, lwTamMmnoBka, 6ypTI/IK, Xanosu.

B komaHoe Omeepcmue 8 ilucmogomM merie cTanu AOCTYMNHbI CNOCOObLI 3aAaHus
nonoxexus Mo cmeweHussM om 2 o6ekmos, [lo koopOuHamam Ha nsiockocmu, 1o
koopduHamam U u V. DcKkn3 ¢ TOYKOM B LIEHTpe oTBepCcTMs Bonblue He co3aaeTcs.

B komaHae YceyeHue noeepxHocmu nosiBUNUCL criegyroLine BO3MOXHOCTH:

- BblboOp pesynbTata onepauumn: HoBasi NOBEPXHOCTb NN yCceYeHne NCXOAHOMN
NMOBEPXHOCTH,

-~ MCMONb30BaHWe Tena/NnoBEpPXHOCTM B KaYECTBE YCEKAaeMOro Unmn cekyliero oobekTa
(paHee npu ykasaHum Tena/noBepxHocTn hopmmpoBancs UKCMpoBaHHbIN Habop
rpaHemn, KOTOPbIA HE MEHANCA NPY NePeCTPOEHUN).

Pamka BblaeneHus npu paboTe ¢ 3CKM30M Tenepb pacrnonaraeTcs B NOCKOCTH,
napannernbHon aKpaHy (paHee NNOCKOCTLI paMKy Gbinia NOCKOCTb 3CKMU3a, U3-3a Yero npu
NoOBOPOTE MOAENM paMKa NpeBpaLllanack B napannenorpamm).

YcoBepLUeHCTBOBaHa MHANKALUSA COCTOSIHUSE — BKIMIOYEHO B pacyeT Unu UCKNIYEHO U3

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

- CTtano JoCTynHO UCKMYEeHWe U3 pacyeTa M BKIOYEHWe B pacyeT KOMNOHEHTOB CHOPKM
2-ro n nocrnegyowmnx ypoBHen (paHee 370 BblfI0 BO3MOXHO TOSMbKO 45151 KOMMIOHEHTOB
1-ro ypoBHS1). DTN N3MEHEHUSA OTPaXKalTCA NULLb Ha TeKyLuen cbopke n He
nepegatoTcs B NoAcbopku, cogepkalime UCKMYEHHbIE/BKITOYEHHbIE KOMMOHEHTHI.
BoaBpaTt kKOMMNOHEHTa B UCXOOHOE COCTOSAHME (YCTaHOBMNEHHOE A5t Hero B chawne
noacbopku, Kyaa OH BXOAMT) NPoM3BOAMTCA komaHaon Hacnedoeamb 13 KOHTEKCTHOIO
MEHI0 KOMNOHeHTa. Takum obpasom, Tenepb B [lepeBe NOCTPOEHUS A1 KOMMOHEHTa
MOryT oTOBpaxaTbCs CnefyroLumne 3Haqk1, NokasbiBaloLLME COCTOSHME BKITIOYEHNS B
pacyert:

- Hacnedyemcs - eknroyveH nnn Hacnedyemcs - 8bIKSIOYE€H — €CN COCTOSIHNE
KOMMOHEHTa TaKoe Xe, Kak B hanne cogepxallen ero nogcoopku;

- BknroveH e pacyem vwnun UcknroyeH u3 pacdyema — eCnn COCTOSAHME KOMMOHEHTA
B TekyLen cbopke N3aMeHeHO No cpaBHEHUIO ¢ harinom nogcbopku.

- Y 06bekToB MOAENN M KOMNOHEHTOB COOPKM 1-r0 YPOBHS, COCTOSIHUE KOTOPbIX 3aBUCUT
OT BbIpaXkeHus1, 3aaHHOro Ansa nepemeHHon Mcknoyums U3 pacdema, B [lepese
NoCcTPOeHUs oTobpaxkaeTcst 3Ha4YoK BkriroyeH @ pacyem o rnnepeMeHHou unm
UcknroveH u3 pacyema no nepemeHHodu. [ocne wenyka MbilWblo HA 3TOM 3Ha4ke
NnosiBNAETCHA MEHIO C kKoMaHaon lMepelimu Kk nepeMeHHOU — OHa aKkTUBU3NpyeT
[MaHenb nepeMeHHbIX 1 BbIENSEeT CTPOKY C NepeMeHHOon Mckroyume U3 pacdema gnsg
OaHHOro obbekTa UM KOMMOHEHTA.

- [losBunacb BO3MOXHOCTb UCKIOYEHNSI U3 pacyeTa 1 BKITOYEHWS B pacyeT OTAeNbHbIX
KOMMOHEHTOB COOPKN, MOMYYEHHbIX C MOMOLLbIO MaccuBa (paHee UCKMYeHne 13
pacyeTa noboro Takoro KOMNOHEHTa 03Ha4ano NUCKNKYEHNe BCEro Maccusa).

B onepaumsix MOXHO UCnonb3oBaTb 06n1acTb 3CKkM3a — 3aMKHYTYHO Urypy, orpaHUYeHHyo
CTbIKYIOLLMMMUCS U/UNW NepecekarLLMMUcs NMHUAMI ackusa. [Ins Bbibopa Takow urypbi
HY)KHO LLIENKHYTb MbIlWbi0 BHYTpY Hee. (PaHee ackn3 3ageiicTBoBarncs B onepaumm
LIeNMKOM, T. €. UCMOMb30BaNuNCb BCE €ro fIMHNUK.)

B onepauusix BbiaaBnuBaHunsi 4OCTYMNEH BbIOOP HECKOMbKMX 06nacTel, HO OHU AOMKHbI
npuHagnexatb O4HOMY 3CKU3Yy.
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19.

20.

21.

22.

23.

24.

25.

26.

27.

[MpOCTPaHCTBEHHbIN KOHTYP, ABMAIOWNACA CEYEHNEM A1 ONepauun Bbl4aBNnMBaHUA nUnm
BpaLLEeHMsi, MOXXHO pedaKTUpoBaTh B MPOLIECCE BbINONHEHUS onepaunn. PegaktupoeaHue
KOHTypa 3arnycKkaeTcsi LeN4YkoM Ha NUKTorpaMmme nepen HaumeHoBaHMEM KOHTYypa B nore
CeyeHue.

KomaHaa PaccmosiHue u y2oi Tenepb paboTaeT ¢ KOMNoOHeHTaMu cOopku 1 ¢ Tenamm —
N3MepsieT PacCTosiHME OT KOMMOHEHTa/Tena Ao ApYroro oGbekTa Unn paccTosiHne Mexay
[BYMS KOMMOHEHTaMu/Tenamu.

B komaHge Konupoeamb 06bekmbI nosiBunach onums Cobpamsb 2paHu no UcXoOHbIM
ob6bexkmam. Ecnv oHa BKIOYEHA, TO NPU KOMMPOBAHUM CMEXHbIX FPaHEeN,
NpUHaAnexalwmx ogHOMY Teny, CO34aeTCsi MHOrorpaHHas noBepxHocTb. Ecnu onums
OTKIOYEHa, TO KOMUs KaXKaoW rpaHun BNsieTCA OTAENbHON NOBEPXHOCTHHO.

MosiBunack BO3MOXXHOCTb MOCTPOEHUSI MIIOCKUX Cnpanel ¢ noMoLLblo komaHabl Cnupanb
KOHM4ecKas. [1ns nonyyYeHust Nrockor cnvpanu crieayeT BblibpaTb cnocob noctpoeHus Mo
yucny eumkoe u ebicome nun6o Mo waay u ebicome V1 3afaTb HYNEBYIO BbLICOTY.

Mpeobpa3oBaHne KOMNOHeHTa COOPKM B NoOKanbHyo Aetans (T. €. pe3ynbTaTt paboTbl
koMaHAbl B3ssmb 8 doKyMeHm) Tenepb MOXHO OTMEHATb 1 NOBTOPATb.

B HwxHen yactn [epeBa mogenu moryT otTobpaxartbcsa Nnbo oTHoLeHMs, NnMbo
napameTpbl 06beKTa, BblAeNeHHOro B BepxHen Yyactu [lepeBa (paHee oTobpaxanuch
TOSNbKO OTHOLWEHUS). MNepekntoveHrne NpomM3BoOgMUTCS KHONKaAMK, PACMOSIOXKEHHbIMU Ha
pasgenurene BepXHen 1 HKHen Yacten [epesa.

B komaHae To4yka nepeHOCcOoM Tenepb MOXHO yKkadaTb TOYEYHbI OObeKT Ans
onpegeneHns pacctosHua nepeHoca. CosgaBaemas Touka OyaeT coBnagaTb C Npoekunen
BbIGpaHHOro obbekTa Ha HanpaBreHne nepeHoca; opMmMpyeTcs accoumaTMBHasi CBA3b
TOYKM C 3TUM OBBLEKTOM.

YBenuyeHa npounssogntenbHocTb pabotel KOMIMAC-3D Home:
- B pexunme oTobpaxeHUsa cevyeHnsa mogenu:
— YCKOPEH Bbl6Op 06BHEKTOB,
— yCTpaHeHbl 3ameieHns Npu Havane BpaweHus/nepemMeLLeHms Mogenu,

- npwv co3gaHum maccuBa (3ddekT Hanbonee sameTeH npu padote ¢ 6onbLMMHK

cbopkamu):
— YCKOpEH BbI6op 06BHEKTOB,
— yCKOpeHO cpabaTbiBaHne NOACBETKN 0O6BLEKTOB NoA KYpCOpOM,
— yCTpaHeHbl 3ameieHns Npu Havane BpaleHus/nepemMeLLeHms Mogenu,

- yCKOpeHa BCTaBka B COOpKy KOMMOHeHTa ¢ pa3melleHnem Mo koopduHamam (3cppekT
Hanboree 3aMeTeH, ECITM KOMIMOHEHT ABNSieTCs cOOpKO ¢ 6ONbLLIMM YMCIIOM
KOMMOHEHTOB NEepBOro YPOBHSA UMK STIOKanbHbIX MoAenen),

— yCKOpeHa BCTaBKa B cbopky MakeTa (addhekT Hanbonee saameTeH npu MCNofb30BaHUN
mogenen, cosgaHHbix B KOMIMAC-3D Home Bepcumn 18 n 6onee no3gHux).

YnyuJweHa coBMecTUMOCTb ¢ Buaeokaptamm AMD B pexnmMe 0ToOpaXKeHUsi ceveHust
Moaenu.

Fpaghuyeckue oKymeHmMbI

1.

2.

B accoumnaTuBHbIX BUAax aBToOMaTUYECKN CO3Lat0TCA:

- OceBble NMNUHUM — A8 NPOEKLNA NOBEPXHOCTEN BpaLLLEHMS, OCU KOTOPbIX HE
nepneHanKynapHbl NIOCKOCTU NPOEKUMNA.

— O06o03Ha4veHNs UeHTpa — AJ1s BCEX OKPY)XXHOCTEN.

- CeTKM LeHTPOB — AN rpynn OKPYXHOCTEWN, eCrnn COOTBETCTBYIOLLME rPYNnbl 0OBHEKTOB
MOZEeNu Nosy4veHbl C NOMOLLbI0 MaccuBa. B crniyyae maccvBa no napannenorpammHomn
ceTke (bopMMpyeTCa NMHEeNHasi ceTka LEHTPOB, a B Cryvyae KOHLEHTPUYECKOro
MaccuBa — KpyroBasi (MM HECKOSbKO KPYroBbIX CETOK, €CN KONMYECTBO 3K3EMMNIISIPOB
no paguanbHoOMy HanpasneHuto 6onbLue 1).

HopaboTtaHa komaHaa lMpoeKkyuoHHbIU eud:
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- KOMaHAa 3auuKreHa, T. €. Nocne co3gaHusa oaHOM Npoekummn (Hanpumep, BUaa cneea)
aBTOMAaTMYECKM 3anyckaeTcs co3gaHne cneaytoLlen Npoekumm Ha OCHOBE TOrO Xe
6asoBoro Buaa,

- pobaBneHa BO3MOXHOCTb MOCTPOEHNSI U3OMETPUYECKUX NPOEKLMI — AN 3TOro Kypcop
HeobxoanmMo nepemMellaTth No guaroHanu ot 6a3oBoro Buaa.

Kpome Toro, komaHaa lNMpoeKkyuoHHbIl 8ud Tenepb aBTOMATUYECKN 3anyckaeTcs nocne

co3gaHusa Buga ¢ Moaenu, npuyemM B kadectse 6a30BOro Buaa asis 3To KOMaHAabl yxke

BblOpaH TONMbKO YTO CO3A4aHHbIN BUA C MOAENN.

PacwwvpeHbl BO3MOXHOCTN paboThbl C pa3pbiBamMun BUAOB:

- B komaHge Pa3pbie euda BBELAEH PEXUM peaaKTMpPOBaHMS, NO3BONAOLWMI YAaNsaTb
y4YacTKu NNHWIA pa3pbiBa, a Takke KOPPEeKTUPOBaTb UX AMVHY.

- BoccTtaHoBUTb NepBOHaYarnbHbIM BUA IMHUA pa3pbiBa MOXHO Kak 4515 BCEX pa3pbliBOB
cpasy (komaHgon BoccmaHoeumsb JIUHUU pa3pbiea B KOHTEKCTHOM MeEHI0 B1aa,
BblaeneHHoro B [lepese), Tak u Ansa BelbpaHHOro paspbia (KHonkon BoccmaHosumb
Ha NaHenn napaMeTpoB B pexunme peaakTMpoBaHUSA paspbiBOB).

MosiBunack BO3MOXHOCTb MHOMBUAYaNbHOMO 3a4aHns TOYHOCTU pa3mepa — Ans 3Toro
cnyxut cnucok Konuyecmeo 3Hakoe nocsie 3ansimoli Ha MNaHenu napaMeTpoB npu
co3faaHun/pefakTMpoBaHnM pasmepa.

HacTpoiika npyMeHrMa TONbKO A4S pa3MepoB C aBTOMATUYECKM onpeaerneHHbIM (a He
BBEeAEHHbIM BPY4YHYH) 3Ha4yeHneM. Ha yrnoBoi pa3mep AaHHas HacTpoika BNuUsieT, ecnm
€ro 3HayeHve BbIpaeHo AeCATUYHONM OPO6bI0.

MosBnnacb BO3MOXHOCTb CO34aHNSA MECTHOIo paspesa B BNge, KOTOprVI ABNnAeTcA
BbIHOCHbIM 3JIEMEHTOM.

MosiBunack BO3MOXHOCTb CUHXPOHU3ALMM HEYKa3aHHOWN LLepOXOBaTOCTU B
accoLMaTUBHOM YepTexe U Modenu: ecnu nepefaHHasa n3 Mmogenu HeykasaHHas
LLIEepPOXOBAaTOCTb Oblfa N3MEeHEHa B YepTexe, TO B €€ KOHTEKCTHOM MEHI0 CTaHOBUTCSA
AOCTynHa komaHga CuHxpoHu3upoeams. [locne Bbl30Ba 3TOW KOMaHAbl BO306HOBMSETCA
nepegava 3HaYeHUn cBONCTB 3Hak Heyka3aHHoU wepoxoeamocmu v Mapamemp
Heyka3aHHOU Wepoxosamocmu N3 MOOENN B YEPTEX.

B komaHgax Aemooceeasi 1 Oceeast JIUHUSI N0 08yM MOYKaM NOsIBUNCS
nepekntovatens OAuHakoeble ebicmyrnbi. OH NO3BONSET OTKA3aTbCA OT OAMHAKOBON
ANVHBI BbICTYNOB Ha 060MX KOHLAX OCEBOM NMMHUU U 3a4aTb AN1S KaX4oro BbiCTyna
COBCTBEHHYIO OJTNHY.

B KOHTEKCTHYIO NaHenb, KOTopas 0TobpaXxaeTca Npu BblAENEHUM B aCCOLMAaTUBHOM
yepTexe NPOEKLUMOHHbIX 0O03HAYEHUI 1 aBTOMATUYECKN CO34aHHbIX OCEBLIX NIMHUN,
pobasneHa kHonka Ckpbimb. OHa OTKIOYAET NOKa3 BblaeneHHbIX 00bekToB. [Ans
BKITHOUYEHMS1 0ObEKTOB crieayeT BOCNoNb30oBaThCsi KomaHaon Bud — lMokazamb
CKpbImbie 0603Ha4YeHuUsl.

Paboma co cneuyugukayueu

B onucaHuu cneumdmkaumm ons YepTexa MOXHO 3a4aTb KONMMYECTBO UCMONMHEHWA. JTa
BO3MOXHOCTb [JOCTYMNHAa, ECN B ON1CaHne BXOAUT CTUIMb rPYMNMnoBoi cneumduKkaLmi.
PaHHee anga Toro, YTobObl M3MEHUTL KONMMYECTBO UCMONHEHUI B YepTexe, Heo6Xxoanumo
OblNO OTpeaaKkTMPOBaTb BXOASALLMIA B ONUCaHUE CTUMb creuudukaumm.

Umnopm u akcnopm

1.

lMosiBUNack BO3MOXHOCTb aKcnopTa 0603Ha4YEeHUN (NMMHUN-BLIHOCKK, 6a3bl, A0MYCKM (DOPMBbI
n pacnonoxeHus n ap.) B popmatbl STEP 1 JT 1 umnopTta nx us atmux popmatos. Npu
nmnopTte 0603HayYeHNsi NpeobpasyoTcsi B MaKpO3ieMEHThbI, COCTOsILLME U3
reoMeTpuyecknx o6 bEeKTOB U TEKCTOB.

Mpy nmnopTe cbopouyHbix Mogenen n3 copmator STEP, IGES, JT moxHoO BbiGpaTh
cnocob co3gaHnsa KOMMOHEHTOB: B BUAE CaMOCTOATENbHbLIX MOAENEN, KOTopble
3anncbiBaloTCA B OTAENbHbIE dannbl, N B BUAE NOKanbHbIX MOAENEN, KOTOpble XPaHATCS
BHYTpY pavina cbopku. Beibop HYXHOro BapmaHTa NpoM3BOAMTCHA C MOMOLLbIO ONuUun
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Co3dasamb halisibl KOMMOHEHMOE, NOSIBUBLLUENCS B AMarnore HacTporKn nmnopTa u3a
nepeyvncneHHbIx opmMaToB.

lpunoxeHus

1. Banbl u MexaHu4eckue nepedayu
— [eHepauus TpexmepHbIX Mogenemn

PeanunsoBaH MexaHn3Mm COXpaHEHNsS] FTEHEPUPYEMbIX TPEXMEPHbIX MOAENEN B
npegonpeneneHHbin dann. Hactponka uMmeHn danna nHamemayanbHa Onsg KaXkaomn
mMoaenu. [JaHHbIn MexaHn3M No3BONNT aBTOMaTU4eCkn 3ameHaTe 3D-monens B
cbopke npu nameHeHnn reomeTtpum 2D-mogenu.

3anncb macchl B wiTamn nocrie reHepaunn 3D-mogenu

O6ecneveHa reHepaums Modenen YepBsUHbIX peek

ObecneyeHa reHepauusi Mogernen YepBsaYHbIX dpes

Mpun reHepaLmm KOHUYECKMX KOMEC C KPYroBbIM N TaHreHUManbHbIM 3yboMm, a Takke
rMnongHbIX Konec obecnevmBaeTcs co3gaHne MOAenu Kofneca ¢ pasmepamu,
MaKCMMasbHO COOTBETCTBYIOLLUMM PACHETHLIM.

— CosgaHune yepTexen

PeanusoBaHo nocTpoeHne HeBUAUMOrO LLNOHOYHOro nasa. PaHee, ecnu LWMNOHOYHLIN
nas pacnonararncs nog yrrom 90°, To ero He 66110 BUOHO HA OCHOBHOM BUAE U HE
6b1N10 BO3MOXHOCTU NPOCTaBUTbL pa3mMepbl €ro PacrnosioXeHus.

PeanunsoeaHo MacluTabrvpoBaHMEe BbIHOCHOMO 3riEMEHTa CEYEHNS 3y04aTon peNKN.
[opaboTaHbl BbIHOCHbIE 3fIEMEHThLI NPAMODOYHbIX LWANLEBLIX coeanHeHn. [1ns Bcex
CcnocoboB LUeHTPpUpoBaHUS U UCMONHEHUn JobaBneHo 0603HavYeHne Hanbonee Yyacto
NPMMEHSEMbIX NapaMeTPOB LLIEPOXOBATOCTH.

[opaboTaHo NocTpoeHue KBagpaTHbIX U LUECTUrPaHHbIX CTyneHen. CaenaHo OKHO
ansa Bbibopa BapnaHTa OTPUCOBKKU CTyneHn B moaenu. CTyneHu moryT ObiTb
NOCTPOEHbI C NOBOPOTOM. Peann3oBaHO NOCTPOEHME BHYTPEHHEN LLeCTUrpaHHON
CTYNeHu N KBagpaTHOM CTYNEHN C hackamu.

LLINOHOYHBIN Na3 Ha BHYTPEHHEM KOHTYpe CTano BO3MOXHO CTPOUTbL C ASIMHOMN
MeHbLUEN, YeM AfIMHA CTYNeHn (NPUMEHSIETCA B IMyXNX OTBEPCTUAX).

Ho6aBneHbl hackn n ckpyrneHms Ha BypTukax LenHbIx 3Be3goydek, TepmoobpaboTka
Ha BbIHOCKE npoduns 3Be34o4kun. [iBa BapnaHTa pacyeTa LenHblX nepegad: Yucno
3BEHbEB M MEXLEHTPOBOE pPacCTOsIHUE.

[obGaeneH OONOMHUTENBHLIN BapuaHT NOCTPOEHUS LLMOHOYHbIX Na3oB no FOCT
9472-90 KpenneHne NHCTPYMEHTOB Ha OnpaBKax.

[obGaBneH NpoBEPOYHbLIN pacyeT Ha NPOYHOCTb LUMLEBLIX NPSAMOBOYHbIX,
SBOJSILBEHTHBIX U TPeyronbHblX coeanHeHun. PacyeTt BoinonHsaeTtcs no FOCT 21425
75. MeToguka pacdeTa yuuMTbiBaeT TUMN nepegayun, CBA3aHHOM CO LUNLEBLIM
CoefHEHNEM, Harpy3kn 1 KO3 MULNEHTBI, AENCTBYIOWME B KaXXO0W nepegade.
PeannsoBaHO NOCTPOEHUE UHCTPYMEHTAaSTbHbIX KOHYCOB Pa3HbIX TUMNOB U
COOTBETCTBYHOLUUX UM LIEHTPOBbLIX OTBEPCTUIN, ECIM OHN C HUMWU NPUMEHSAIOTCS.
[lopaboTaHbl BbIHOCHbIE 3f1IEMEHTLI HAa NpPodunnKn peabb (TpaneuengansHON,
YMOPHOW, MMTYEBON N MOLYNbHOW). [1pocTaHoOBKa AnaMeTpoB TpaneuengansHOn 1
ynopHon pesbb ¢ gonyckamu (B cuctemy BeegeHbl 6a3bl AOMYCKOB Ha 3TW pe3bbbl).

— Pac4yeTbl MEXaHMYECKMX nepegav

PaspaboTtaH Moaynb reoOMeTPUYECKOro pacyeTa U NOCTPOEHNE YEPBAYHO-PEEUHON
nepegauv (QunuHopuyeckuli Yyepesik-3y64amas pelka). [Nepegada aHanornyHa
OpPTOroHanbHOM YepBAYHOW Nepeaaye, TOrbKo BMECTO KOCO3yOoro Koneca B HeW
paboTaeT Koco3ybas pelika.

- Pa3paGoTtaH Moaynb reoMeTpUYeCcKoro pacyeta U NoCTPoeHNe YepBAYHO-PEeeYHOM

nepepauv (QunuHopuyeckuli Yyepesik-HYepesiyHas pelika). YepBa4HO-peeyHble
nepefadn 4acto NPMMEHSAIOTCA B NPUBOAAX TSHKENbIX METANMOPEXYLLNX CTAHKOB.

- B pacueT uenHbix nepeaad BBeAeHbl ABa BapyaHTa no pasHbiM MeToAmKaM (4Mcro

3BEHLEB N MEXLIEHTPOBOE PacCTOsIHME).
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- Ob6ecneyeHa koppekTHaga paboTa npunoxeHus npu Gonblwon 3arpyske KOMIMAC-
3D Home.

- B pacuetax 3yb4yaTtbix nepegady, rae B pesynbrare NpoeKTUPYHTCS LUIIMHOPUYECKNE
LUECTEPHN BHELLHEro U BHYTPEHHErO 3auenneHuns, JonyckaeTcsa BBog AnameTpa
BEPLUMH, 3Ha4YeHNe KOToporo 6onbLue (4N WecTepeH BHELHEro 3auenneHmns) unm
MeHbLUe (4Na Konec BHYTPEHHEro 3auenfieHnst), YemM pacyeTHbIN JuameTp BEpPLUMH
Ha Benn4ymHy 2*(C-0,1)*Mn, rge
- C — koabdpuUumneHT pagmarnbHOro 3asopa,

- Mn — moaynb nepegaum.

Takom Nnpuem MOXET MPUMEHSATLCS, ECNIN HEOBXOANMO YBENNYUTL KOIPULNEHT
nepekpbITUA nepegadn, HoO Npu 3TOM criegyeT BHUMATESbHO cneanTb 3a
NpoBepPOYHbIMUK KpuTepuamm. OcobeHHO — ABMNEHNS 3a0CTPEHNS N NHTepdEPEHLMN.

2. MexaHuka: AHUmMmauyus

MosiBunack komanaa Jo6asumsb uHeepmMupoOB8aHHbIe wWaau.

Komanga npegHasHaveHa ans aybnvpoBaHus BCEX YKe BBELAEHHbIX LLAroB CLeHapus B
obGpaTHOM nopsiake C aBTOMATUYECKUM M3MEHEHNEM HanpaBreHus BCEX OBUXKEHUIN U
obpaTHbIM U3MEHEHNEM NPO3Pa4YHOCTN KOMIMOHEHTOB.

KomaHnagy pekomeHayeTcs MCnonb3oBaTb AN aHMMMPOBaHMS 0bpaTHOM «COOPKN»
nsgenus, ecnu «pasbopka» caenaHa Ha npeablgywmnx warax.

[o6aBneHa komaHaa OTKIIOYEHUSA COMPSPKEHUIA NS KOMMOHEHTOB, BbIOpPaHHbIX Ha
ware cueHapusi. COCTosiHue ConpsiKeHUN 3anoMmMHaeTcs Ha BbIGpaHHOM Luare.

Y KOMMNOHEHTOB, BblOpaHHbIX Ha Llare, aBTOMaTUYECKN OTKIIOYaETCa «pukcauma»
(ecrnv KOMMOHEHTbLI PUKCUPOBAHDI).

Ha ynpaBnsiowyto naHenb Bocnpou3seaeHus gobasneHa onuusa Bosepam e Havasio.
BkntoyeHHas onumsi no3BonseT aBToMaTU4ECKM BEPHYTbL COOPKY B HayanbHoe
COCTOSIHME NOCIEe OKOHYaHUSA BOCNPON3BeaeHUS.

[opa6boTtaHa CnpaBoyHas cucrtema.

KMcnpaeneHbl HekoTopble OWNBKK, BbISIBNEHHbIE B NpoOLecce aKcnnyatauuu.

3. O6opydoeaHue: MemannokoHcmpyKyuu

[opa6boTaHa komaHga Mnacmunxa. JobaBneHa BO3MOXHOCTb NOCTPOEHMS NIIACTUH MO

MMELLMMCS rpaHnLaM, a Takke onuus fl1omHoe npuMbIKaHUE;

JobaBneHbl KoMaHabl:

- Pa36bumb nnacmuHy. KomaHga npegHasHaydeHa ansa pas3dbueHnst nnacTuHbl Ha
4YacTu; B KQ4eCTBe rpaHuL, MOryT BbiCTynaTb pebpa, rpaHu, NPOCTPaHCTBEHHbIE
KpWBbIE, NMITOCKOCTN, MOBEPXHOCTU, SCKN3bI;

- [lpokon. KomaHaa npegHasHavyeHa aAngd co3gaHus Bbipe3oB B NlacTMHax, pebpax
XKECTKOCTU 1 Npohunnsax M3 nonockl. PeannsoBaHbl BbIpe3bl N0 CUMMETPUYHLIE U
HeCUMMETPUYHbIE NONOCOOYNbObI, PABHOMOMIOYHbIE M HEPABHOMOSIOYHbIE YrONKOBbIE
npodounu;

- [Mosicok. KomaHaa npegHasHayeHa ansd NnoCTPOEHNS 3NIEMEHTOB YCUIEHNS
KOHCTpYKUMI. [peaycMoTpeHa BO3MOXHOCTb MOCTPOEHMSI NOACKOB ¢ 06paboTkon
TOPLIOB.

- 3adenka. No3BonsieT NOCTPOUTbL 3aAernKy — NnacTUHy Mo rpaHuLam npokorna.
3apgernka cosgaeTcs, ecnv 3To NpegyCMOTPEHO BO hparmMeHTe Npokona Ansi 4aHHOro
TMna Bblpe3a. PparmMeHTbl NPOKOSIOB BXOAAT B KOMIMEKT NOCTaBKM MpunoxeHus.
Bo3MOXXHO MOCTpOeHME NONb30BaTENLCKON 3a0erku Npu BbIMOMHEHUN TpeboBaHWi K
oparMeHTy NpoKona v 3agernku.

- MnacmuHa no epaHu. [103BoONAET CTPOUTL NNACTUHY, MOBTOPSIIOLLYIO (hOPMY rPaHu.
Ecnn B rpaHu nmetoTcs OTBEPCTUSA, TO NNacTUHA TakkKe CTPOUTCS C OTBEPCTUAMM.
MnacTtuHa pacnonaraeTcs Ha rpaHu.

4. MexaHuka: lNpyXuHbI

Mpn peaakTMpoBaHUKM TPEXMEPHON MOAENN NPYXMHbLI Tenepb oTobpaxaeTtcs MNaHenb
napamMmeTpoB, coaepXalllag 3fieMeHTbl ynpaBneHns NpoLeccoM peakTupoBaHus.
[o6aeneHa uHTerpauus ¢ MNonuHom:MDM.

[opaboTaHa hyHKLUMOHANBLHOCTL BbIBOA4A TEXHUYECKUX TpeboBaHMi.

5. O6opydoeaHue: Pazeepmku
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[lob6aBneHbl kKomaHabl:

TpoliHuk pacmpy6HbIU;
Kpecm pacmpy6Hbiti;
Tpy6a nnockooeasnbHasi;
lpodhurnb npssMOy20s1bHbIU.

O6opydoeaHue: CeapHble COeOUHEHUs

B komaHge O6o3HayeHue ceapHoO20 wea [o6aBneHbl cneayowme BO3MOXHOCTY:

— co3aaHue ycroBHOro obo3HayeHunsa ceapHoro wea no FOCT 14098-2014,

— CO3aHue CCbINKM Ha BbIHOCHOWN 3NIEMEHT.

KomaHpa lMpumeHums ceolicmea o603Ha4vyeHull u3z napamempoe paboTaeT B
Mogenu n rpaonuy4eckoM AOKYMeEHTE.

B onanorax lNMapamempbl ceapHoO20 wea koMaHabl KoHcCmpyKkmueHbie 35ieMeHmbl
ceapHbix weoe, O603HavYeHUe cmaHOapmHo20 ceapHo20 wea no F'OCT n meHio
nonst Tekecm o603Ha4YeHuUs1 NaHENN NapaMeTpoB koMaHabl O603HavYeHuUe ceapHO20
wea fobaBneHa BO3MOXHOCTb MPOCMOTPA CTaHA4APTOB HA KOHCTPYKTUBHbIE 3fIEMEHTbI
cBapHbIX WBoB. NogpobHas nHdopmauusa B danne ...\Libs\WeldConnect\DataWeld\Stan-
dartPdf\StandartPdf.txt.

VMcnpaBneHbl HangeHHbIe OLLIMOKM.

KOHeepmep ECAD-KOMIIAC

JobaBneHa BO3MOXHOCTb aBTOMaTU4YECKOro Nomcka COOTBETCTBUS 3arMcu KOMMOHEHTa
N ero TpeXMepHoOM Mogenn Npy NOCTPOEHNN peanmcTMYHON MOAEeNn nnaTbl.
Mocago4yHoe mecTo B Bubsiuomeke nocadoyHbix mecm ECAD-cucteMbl MOXET ObITb
aBTOMaTUYECKM COMOCTaBSIEHO TPEXMEPHOM MOAESIM KOMMNOHEHTa — UMS doanna
MOAEeNnn AOIMKHO COOTBETCTBOBATb MMEHW NocagodHoro mecrta. ®annel mogenen
MOXHO pasMeCcTUTb Ha CETEBOM pecypce B OQHOWN narke Uim BO BrOXEHHbIX Narnkax.
HopaboTtaHa CnpaBo4Has cuctema.

O6opydoeaHue: Kabenu u xx2ymsol
MpunoxeHune cyLecTBEHHO nepepaboTaHo.

TpaekTopnn-MapLUpyTbl SNEKTPUYECKUX COeAMHEHNI Tenepb AO0MKHbI CO30aBaTbCs He
NTOMaHbIMK1, a cnnanHamu.

[na nocTpoeHuns TpaeKkTopun BBeAeHa cneumanbHas KoMaHaa NpunoXeHus.
[o6aBneHa komaHaa pasgeneHunsa cnnavHa-TpaekTopum Ans Co3gaHnsa OTBETBNEHUN.
Tpacckl npoBodoB, kabenen n obLWMX y4acTKOB Tenepb CO34at0TCA B BUAE «KOHTYPOBY,
a He HOBbIX MPOCTPAHCTBEHHbIX KPUBbLIX, MO3TOMY Nto60e n3MeHeHe TpaekTopum-
MapLUpyTa aBTOMaTM4eCK/M NPUBOAMUT K KOPPEKTHOMY NEPECTPOEHMIO Tpacc.
[o6aBneHo HeCKOMNbKO HOBbIX BapuaHTOB MOAENMPOBAHMWS XryToB, B TOM YucChe
WHTEepaKTMBHasA Npoknaaka npoBoAaHMKa 6e3 npeaBapuTenbHOr0 NOCTPOEHUS KPUBbIX-
TpaekTopumn.

MosiBuNack BO3MOXHOCTb peXuma CoOBMeELLEHUS MEXNPUOOPHBLIX M MOKOHTAKTHbIX
COeQIMHEeHWNI, MPU KOTOPOM BETBb XXryTa MeXnpubopHOro CoOeAMHEHNSA COCTOUT U3
OTAENbHbIX NPOBOAOB NN XU MHOTOXWUIBHOTO Kaberns, MOCTPOEHHbIX MeXay
KOHKPETHbIMM KOHTaKTaMn kabernbHbIX YacTen coeauHUTENen.

M3 cocTtaBa npunoxeHus uckntoveH Koneepmep npoekmoe Cable3D e eepcuro 18.0.
BmecTo Hero B npunoxeHue gobasneHa kKomaHaa KoNnMpoBaHUs/nepemMeLL.eHns
KPVBbIX-TPAEKTOPUIN N3 OCHOBHOW COOPKM n3genusa B nogcbopky BbIGPaHHOrO XryTa,
nnbo 13 nogcbopkn OAHOro Xryta B NogcOOopKy ApYroro »xryta.

B okHe Tabnuya coeduHeHull nobaBneHa koMaHaa NepeMeLLEHNS SNEKTPUYECKNX
COEQVMHEeHWUI N3 O4HOrO XryTa B APYron, a Takke UCKIIYEHUS SNEKTPUYECKNX
COeIMHEeHWU N3 BbIBpaHHOro XryTa.

B aTOM Xe okHe nosiBunacb KoMaHga noCTPOEHUS NUHUIA 3NEKTPUYECKUX CBA3EN ANS
BblEMEHHbIX B CMIUCKE COEQUHEHWIA; MMHUN CBA3EN BbINOMHAOTCS Kak CnianHbl No
OBYM TouKaMm.

PeannsoBaHa komaHga rpynnoBOro U3MeHeHus Tuna nposoda A5 BblAeNeHHbIX B
cnucke coeguHeHui. lNocne nameHeHMs Tuna NPoBOA4a aBTOMATUYECKN
nepecTtpamBaeTcsl U TpEXMEpHasa Moenb Xryta (ecnu oHa yxe 6bina co3gaHa).
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10.

- [losiBunacbk BO3MOXHOCTb HasHaunTb Nobyto Nnoacbopky OCHOBHOM COOPKM n3genus
XKrytom/kabenem. PaHee co3gaHme noacbopkm XKryt/kabenb 6b1110 BO3MOXHO TOMNbKO B
nHTepdemnce «lNMepedeHb aNemMeHTOBY.

- [obaBneHa BO3MOXHOCTb aBTOMaTUYECKOro Bbibopa TpexMepHon mogenu
anekTpoannapata anga 3anvcu B lNMepeyHe asiemeHmoe, ecnv llepe4eHb asieMeHmMoe
chopmupoBaH 13 akcnopTHo-uMmnopTHoro XML-carna ECAD-cuctemsl, u ecnn B XML-
hanrie MmeeTcs cebifika Ha UMa parina moaenu.

- T[losBunacb komaHaa popmupoBaHnsa Cneundurkaunm Ha Xryt HenocpeacTBEHHO Mo
TpexmepHon mogenu nagenus, 6e3 cosgaHma cOOpPoYHOro YepTexa XryTa.

- CyuiecTtBeHHO — npumMmepHo B 10—15 pa3 — yBennyeHa CKOpOCTb NMOCTPOEHMS MOAENN
XryTa, YTO 0OCOBEHHO 3aMETHO Ha XryTax ¢ HECKONbKUMU COTHAMU COEANHEHWMIA.

— CospgaHa HoBas CnpaBoyHasa cuctema ¢ Metogosiormen «belcTporo craptay,
noAroToBMEHbI BUAEOPONMKN NO HOBbIM BO3MOXXHOCTSAM NPUMOXKEHMS.

OGopydoeaHue Tpy6onpoegoodsi
Tenepb Npu yCTaHOBKE 3rIEMEHTA Ha Tpyby ee Tpacca He pa3buBaeTtcs. Teno Tpyobl
npuv YCTAHOBKE Ha Hee anemeHTa pa3buBaeTcs Ha ABa (B cneuudukaumm um
COOTBETCTBYIOT ABe Aetanu). Mpn yaaneHuw/nepemeLLeHmmn aneMmeHTa Ha apyrom
CEermMeHT Teno Tpybbl BocCTaHaBNMBaeTcs (B cneuudgukaumm ein COOTBETCTBYET oaHA
aetanb).

- TlosiBunacb BO3MOXHOCTb pa3MeLLeHNs anieMeHTa B 3epKanbHOM OTpaXXeHuu
(pa3BopOT anemeHTa nNpu BCTaBKeE).

- TosiBUnacb HoBasi komaHaa M3onupoeamb mpy6onpo8od, NO3BOMSAOLWAA CO34aBaTh
TpexMepHble Moaenun nsonsumm Ha Tpybax, otBogax, TPOMHUKAX U APYrmX
NOBEPXHOCTAX NOCTOSIHHOIO KPYINoro ceyeHus, a Takke o6aBnsaTb Mogenm
N30IALMOHHbLIX OOKCOB Ha TpyOHOM apmaType.

- [o6GaeneHna uHterpauus c NOJIMHOM B pexxume pegaktnpoBaHus Tpybonposoaa.

- TlosBunacb BO3MOXHOCTb 3aAaTb HanpaeneHue npornba wnaxra. MNpun nocneagyowem
yBEnMYEeHUM ANVHbI WNaHra Mogernb nepectpanBaeTcs Tak, YToObl LWaHr «npoBucan»
B 3aJaHHOM HanpasIeHuu.

- Ecnu gnuHa Tpy6bl He 3admKcupoBaHa, TO €e MOXXHO U3MEHSTb MbILLIbHO,
«nepeTackmBasi» CBOOOAHYHO TOYKY HA OAHOM M3 KOHLIOB TPYObl UM CPEOHIO TOUKY
TpyObl. TO NO3BONSAET GLICTPO M3MEHATL KOHPUTYPaALIMIO CO34aBaAEMOrO
TpybonpoBoaa, 3agasas AnuHbl Tpyd 6e3 obpalleHns Kk cneymanbHbIM 3fieMeHTam
ynpaBneHus. B ganbHenwem nonyvyeHHble AnvHbl MOXHO YTOYHUTD.

— 3ameHeH meToq oTOOpaxeHus1 cTunen Tpybonporoaa Ha [NaHenu napaMeTpoB: CMMCOK
CTUNEWN CTan MHOFOCTPOYHbBIM, YTO YCKOPSIET BbIOOP CTUMS.

- [obaBneHa BO3MOXHOCTb OKPYIIIEHUS 3Ha4YEeHMI Macchbl U AnnHbI TPyObl Ang
oTobpaxeHusa B cneumdukaumm. Mogenb nNpu BKIOYEHUM OKPYTNEHNSI HE MEHSAETCS.

- BbInn oNTUMU3MPOBaHbI NPOLIECCHI NPUITOXKEHWS, B CBSI3N C YEM YBENMYMIIOCH
ObicTpoaencTaune ero paboTbl.

Bu6nuomeka CmaHdapmHbie usdenus
- B karanor Kpenex no6asneHsol:

— BunTtbl DIN 7500;

- [ankm FOCT ISO 7042-2016, TOCT ISO 7044-2016, TOCT ISO 10511-2016, FTOCT
ISO 10512-2016, FTOCT ISO 10513-2016, FOCT ISO 12126-2016, FOCT ISO 4036-
2014, TOCT ISO 4035-2014, TOCT I1SO 4032-2014;

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

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

— 3aknenku rae4vHble Bralo;

- Wnunbkn TOCT 10494-80.

- B katanor Jemanu, y3/5bl U KOHCMPYKMUBHbIE 35ieMeHmbI [06aBNeHbI:

— ®naHubl FTOCT 9399-81;

— TponHukn NOCT 22822-83;

- KaHaBku nog ynopHble 6bicTpocbemHble wanbbl FTOCT 11648-75;
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- 3arnywku noBopoTHble ATK 26-18-5-9;
- Mpoknagku MOCT 23358-87;
- Tpy6bl TOCT 32528-2013;
- YnnotHeHusa FOCT 22704-77;
— MydpTbl BTynoyHsle FOCT 24246-96.
- B kaTtanor Anekmpuyeckue annapamsi u apmamypa 3D nobaBneHsb!:
- lMnatel n npoknagkn OCT 107.680225.003-86.

11. Bbubnuomeka Mamepuanbi u CopmameHmabl

B kaTtanor Mamepuansl u CopmameHmsi 0o6aBneH.bi:

- TOCT 5189-2018, TOCT P 58272-2018, TOCT 20916-87, TOCT P 55983-2014, TOCT
32096-2013, TOCT 7927-75, TOCT 892-89, TOCT P 54577-2011, TOCT P 55065-2012,
FOCT P 54571-2011, TOCT 34401-2018, FOCT 34400-2018, TOCT 23008-78, TOCT
32464-2013, TOCT 2291-77, TOCT 19700-91, FOCT 28815-2018, TOCT 18215-87, TOCT
32582-2013, TOCT 18102-95, TOCT 4166-76, FTOCT 9574-90, FOCT 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, FOCT 9723-73, FTOCT 10945-74, TOCT 6858-78, TOCT 5556-81,
FOCT 5210-95, TOCT P 58144-2018, TOCT P 55820-2013, TOCT 6823-2017, TOCT P
58064-2018, TOCT 10200-2017, FTOCT 10316-78, TOCT P 58106-2018, TOCT P 52367-
2017, NMHCT 266-2018, TOCT P 527072007, TOCT 27542-87, TOCT P 57517-2017, TOCT
P 57568-2017, TOCT P 57772-2017/EN 611-1:1995, FOCT 25500-82, TOCT P 57658-
2017, TOCT P 57641-2017, TOCT P 57642-2017, TOCT 21444-2016, TOCT P 57774-
2017, TOCT 31378-2009, NOCT 9965-76, TOCT P 57999-2017/EN 301:2013, TOCT P
58007-2017, TOCT 876-73, TOCT 33341-2015, TOCT 19285-73, TOCT 1825187, TOCT
30515-2013, TOCT 19297-2003, TOCT 19281-89, TOCT 21427.2-83, TOCT 19851-74,
FOCT P 53803-2010, TOCT 17152-89, TOCT 34180-2017, FTOCT 26103-84, FOCT 30357-
96, TOCT 30268-95, TOCT 12769-85, TOCT 28580-90, TOCT 16381-77, TOCT 20022.2-
2018, TOCT 25452-2017, TOCT 8673-2018, TOCT 6742-79, TOCT 6445-74, TOCT 1339-
79, TOCT 17626-81, TOCT 5694-77, TOCT 10457-73, TOCT 9442-76, TOCT 9255-76,
FOCT 898075, TOCT 10835-78, TOCT 23174-78;

- TOCT 2677-78, TOCT 3117-78, TOCT 15028-77, TOCT 5860-75, TOCT 1052178, TOCT
19814-74, TOCT 4462-78, TOCT 5861-79, TOCT 11088-75, TOCT 2651-78, TOCT 22280-
76, TOCT 19906-74, TOCT 4172-76, TOCT 5644-75, TOCT 13805-76, FTOCT 10539-74,
FOCT 10275-74, TOCT 1277-75, TOCT P 50418-92, TOCT 6344-73,FOCT 29298-2005,
FOCT 10652-73, TOCT 201-76, TOCT 9976-94, TOCT 20288-74, TOCT 23844-79, TOCT
4471-78, TOCT 510677, TOCT 4174-77, TOCT 7345-78, TOCT 10262-73, TOCT 19710-
2019, TOCT 23343-78, TOCT 15081-78, TOCT 9355-81, FTOCT 10146-74, TOCT 2748-77,
FOCT 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, TOCT 6926-75, TOCT 6418-81, TOCT 28546-2002, TOCT 9307-78, TOCT 11109-90,
FOCT 9412-93, FOCT 4403-91, FTOCT 1899280, NOCT 9262-77, TOCT 5848-73, TOCT
1928-2019, NOCT 25593-83, TOCT 10054-82, TOCT 3647-80, TOCT 4159-79, FOCT
8313-88, TOCT 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, TOCT 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,
FOCT 17575-90, TOCT 17576-97, TOCT 25593-83, TOCT 13624-90, TOCT 5520-2017,
FOCT 13617-97, TOCT 13618-97.

N3meHeHUe KoMrisiekma nocmasku

12. B komnnekT noctaBku BkrtodeH Modynbs onmumu3sayuu I0SO-K. OH cnyxuT ons
aBTOMaTM3auun npoLecca Nomcka onTMMarnbHbIX MPOEKTHLIX NapameTpoB Npu peLleHnm
3agavy B cpege KOMIMAC-3D Home.

Modynb onmumu3sayuu I0SO-K nocTtyneH Tonbko B 64-pa3psigHon Bepcun KOMIMAC-
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3D Home.

13. B Bepcun 19 basoas 4yactb MHcTannsunmoHHoro naketa KOMIMAC-3D Home 6bina
obbeamHeHa ¢ MawwmHocTpoutensHon n MNMpubopocTpontensHom kKoHdUrypaunamu. B
CBSA3M C 3TUM OTAeNbHble dhannbl C MHpopMaumren o KoHpUrypauuax yaaneHsl, a ux
COOEPKMMOE BKITIOYEHO B HACTOSALLNA JOKYMEHT.

Nudopmauma o MalumHocTpouTensHon KoHdurypaumm sepcumnt 13 SP1-18.1

NHdopmaumsa o MpmnbopocTpontenbHom kKoHdurypaumm sepcun 16—18.1

Omnuyusi eepcuu 18.1 om eepcuu 17.1

Ob6uwee

1. TlosiBUnuchL cnegyowme BO3MOXHOCTM HACTPOMKK NHTepdhelca:

- Bbibop pasmepa 3Ha4koOB 1 Hagnucen. [ins aToro Cnyxut komaHga Pa3mep 3Ha4ykoe u
meKcma B MeHI0 KHOMKM Hacmpolika uHmepdgelica, KoTopas HaXOAUTCA B CTPOKe
"MaBHOro MeHto cucTembl. [JOCTYNHO Tpy pasmepa: CTaHA4apTHbIN, CPeaHU, KPYMHBIN.

- W3meHeHusa BepTukanbHOro pasmepa MIHCTpymeHTanbHom obnacTtu, T.e. KonmyecTea
CTPOK B Hel. [ins aToro cnyxaT komaHabl OOHa cmpoka, [Jee cmpoku v Tpu cmpoku,
Haxo4sAWMmMecs: B KOHTEKCTHOM MeH0 MIHCTpyMeHTanbHon obnactu.

2. T[losiBunacb BO3MOXHOCTb BblbupaTb, rae 6yayT pacnonaratbCs 3arofioBKM BKIagokK
OTKPbIBAEMBbIX U CO3[1aBaeMbIX JOKYMEHTOB: CreBa, T.e. B Ha4are CTPOKM 3aronoBKOB
BKMNaAdoK, UM cnpaea, T.e. UM B KOHLIE 3TON CTPOKU. BbIGop Npon3BoanTCSt C MOMOLLIbLO
koMmaHabl Hoeble eknadku B MeHto kHonkn Hacmpotka. KomaHga umeeT NoaMeHHo 13
AByXx komaHA: Crieea n Cnpaea.

3. Pa3swmep rpadunyeckon obnactn B okHe KOMITAC-3D MOXHO yBennymeaTth 3a cHeT

Hencnonb3yemblX B AaHHbIN MOMEHT naHenen. [JocTynHbl cneayroLme BO3MOXHOCTH:

- Jlo6yto MNaHenb ynpaenexus (Mapamempsoi, Jepeso dokymeHma, lepemeHHbIe 1
Op.), ECNM OHa BKIOYEHA COOTBETCTBYIOLLIEN KOMaHAOM M3 MeHo Hacmpolika —
MaHenu, moxHo NnB0o CKpbITb, NGO NokasaTb. MepeknoyeHne NPoON3BOANTCS C
MOMOLLLbIO KHOMKM Yy BEPTUKaNbHOW rpaHuubl okHa. KHonka npucyTcTByeT, koraa MNaHenb
OOCTYynHa.

Mo ymonuyaHuto BCe NaHenNu BKITHOYEHbI.

Mpu 3aTOM B rpadmnyeckmx AOKyMEHTaxX U Modensix nokasbiBaeTcsa naHenb Jepeea
doKyMeHma, a octarnbHble NaHenu ckpbiTbl. [1py BbI3oBE Kakon-nmbo KoMaHabl NaHeNb
Mapamempbi aBTOMaTUYECKN NOABMASETCA U OCTAETCH Ha 9KpaHe A0 3aBepLUeHust
KOMaHAbl.

B TekcToBbIX AOKYMeHTax 1 crneumndukalmax nokasbiBaeTca naHens Mapamempesi.

- WHcTpymeHTanbHble naHenu u MNMaHenu ynpaeBneHnss MOXXHO O4HOBPEMEHHO CKPbITb,
BKIIOYMB PEXUM CKPbITMSA NaHenen. Ha akpaHe octaHyTca [NaBHOE MEHI0, 3aronoBku
BKIafoK JOKyMeHTOB U lNMaHenb 6bicTporo gocTyna.

PexuMm ckpblTUsi naHenewn BKNoYaeTca 1 OTKMNYaeTca kKHonkon OmobpaxkeHue
naHesiel, KOTOpasi HAXOAMTCA B CTpoke ['NaBHOrO MEHI0 CUCTEMBI.

Pexum ckpbiTnsi naHenewn yaobHo Mcnonb30oBaTh Anst NPOCMOTPa AOKYMEHTOB.
Hanpumep, paspabaTbiBasi KOMMNOHEHT, MOXHO B oTAenbHoM okHe KOMIMAC-3D
npocmaTtpvBaTb COAepXxaLlyto ero copKy 1 npu Heob6xoaUMOCTN CHUMATb C Hee
pasmMepbl.

4. «llepeTackmBasy» MbILIbO 3arofoBKN BKNagoK JOKYMEHTOB, MOXHO BbINOSHATD
cnefywouwime OencTeng:

- CosgaBaTb HoBble okHa KOMIMTAC-3D — ans 3Toro 3arofloBOK BKIAAKN OKYMEHTa
HY>KHO «MepeTawmnTby 3a Npeaenbl CTPOKN 3arofioBKOB. Ecnun npu 3ToM HOBOE OKHO
KOMITAC-3D TpebyeTcsa NpuKpenuTb K rpaHnLe 3KpaHa, 3aronoBOK BKNagku cnegyet
NoABECTM K HYXXHOW rpaHuLe.
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- [lepeHocutb AokymeHTbl Mmexay okHamu KOMIMAC-3D — gns aToro 3arofoBOK BKNagku
HY)KHO «MepeTawmnTb» Ha CTPOKY 3arofioBKOB BKAL4OK APYroro OKHa U NOMeCcTUTb
MEXAY YKE NMELMMNCS BKITagkaMmn Unm B NogcBeYEHHy0 06r1acTb BBEPXY OKHA,
€CINN B HEM HET OTKPbITbIX AOKYMEHTOB.

BHyTpeHHue anropmutmbl KOMIMAC-3D nepepaboTaHbl C Liefblo NOBbILLEHMWS
NPoM3BOANTENLHOCTU. [JOCTUIHYTO YCKOPEHUE B pa3HblX acrnekTax: OTpMCOoBKa
nHTepdenca n paboyero okHa moaenu, cosgaHue n NepecTpoeHre accoLmaTUBHbIX BUOOB,
paboTa ¢ TpexmepHbIMn mogenamu. NMoapobHee 06 yckopeHun paboTbl C MOAENAMU CM. B
pasgene «TpexmepHoe MOA4enupoBaHue.

YcoBepLUEeHCTBOBAH MOWCK KOMaHA:

— B CMMCKe pes3ynbTaToB MOMCKa KpOMe Ha3BaHMs KOMaHabl 0OToOpaxaeTcsa codeTaHune
KnasuLL ANS ee BbI30Ba, a Takke «MyTb» K KOMaHae, T.e. Ha3BaHue nyHkTa [naBHoro
MEHI0, BITOXXEHHOro MEHI0 1 T.4.,

- MOWUCK BO3MOXEH MO NtoboMy CroBy U3 «MyTU» K KOMaHae, Hanpumep, pesynbTatoM
noucka no crosy «cann» dyayT Bce koMmaHAbl MeHto Palis1 (Kpome KOMaHA 3arpy3ku
HeJaBHUX AOKYMEHTOB 1 3aJaHUi Ha neyaTb),

- B pesynbTaTax nouvcka otobpaxaeTcs Tekyllee COCTOsTHMe KOMaHA: HeAOCTYMHble
KOMaHAbl NOKa3bIBAKTCS CBETMO-CEPbIM LIBETOM, KOMaHAbI-Nepeknovarten — ¢
WHONKATOPOM COCTOSIHUS (C NMMKTOrPaMMON Ha U3MEHEHHOM unNun 06bl4HOM hoHe, C
«ranoykom» unm 6e3 Hee),

— B CMUCKe pe3ynbTaToB NONCKa Nog4YepKnBaeTca Ha6op CUMBOJIOB, COBNagaoLunmn ¢
BBE€AEHHbIM OJ14 MOUCKa (ﬂ,aHHaﬂ BO3MOXHOCTb AOCTYMNHA TakKKe BO BCeX OpYyrmnx
cny4yasx, Korga oCcywectBnAaeTCcAa nonck, Hanpunmep, npn noncke B )J,epeBe).

HopaboTaH guanor HaCTpoWKK KnaBuaTypbl. Tenepb OH NpefoCTaBnsieET cnepyoLwme

BO3MO)XHOCTU:

— BbIOOp KOHTEKCTA, T.€. rPynnbl KOMaHA ANs HACTPOWKKW; AOCTYMHbI CreayLmne
KOHTEKCTBbI:
- YepyeHue,

Paboma ¢ mekcmom u mabnuuyamu,

Cneyudgpukayus,
- TpexmepHoe mModenupoeaHue,
- Bce KoMaHObI,

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

= TMOWCK B TEKYLLLEM KOHTEKCTE KOMAHZ MO COYETAHUIO KITaBULL,

- NpUMeHeHne n3MeHeHun 6e3 3akpbIiTUs auarnora.

Kpome Toro, B crieayoLmx cny4vasx nosiBnstoTCA COOOLLEHUS:

= MOonbITKa Ha3HAYEeHUs1 KOMaHAE YXKe 3aHATOro COMETaHWUs! KNaBuULL; B 3TOM COOBLLEHUN
MOXXHO MOATBEPAUTL NEpPeHasHavYeHe unm oTkasaTbCs OT HEro,

— nonbiTka Ha3Ha4YeHUss KOMaHAe 3ape3epPBNPOBAHHONO COYETAHMS KNaBuL, KOTOpPoe
HEBO3MOXXHO MCMOSb30BaTb.

MosiBunuch KomaHnabl YnpaesieHue cesi3aHHbIMU crieyugukayusimu v YnpaesneHue
cesizaHHbIMU Yepmexamu. OHY NnpegHasHadyeHbl 4N OPMUPOBAHNST KOMMIEKTOB
CBSI3@HHbIX AOKYMEHTOB U OS5 OTKPbITUS HYXXHOro JOKYMEHTa M3 3TOro kommnnekra. B
KOMMMEKT MOryT BXOAUTb COOPKM, AeTanu, YepTexu u cneumdurkauun.

- KomaHaa YnpaesieHue cesizaHHbIMU crieyughukayusimMu JOCTyNHa npu paboTte ¢
yepTexoM unu cbopkon. OHa 3anyckaeT npoLecc, B KOTOPOM MOXHO NPOCMOTPEThb U
oTpefakTupoBaTh CMNCOK cneundukaunin, BXogawmnx B OAMH KOMMMEKT C TEKYLLMM
OOKYMEHTOM, a Takke OTKPbITb Nobyto cneuundpmnkaumio ns cnucka. Cneuundmkaumm, K
KOTOPbIM MOAKMOYEH TEKYLLUNA AOKYMEHT, BKIOYAKOTCA B CMMCOK aBTOMAaTUYECKMU.

- KomaHga YnpaesnieHue cesizaHHbIMU Yepmexamu OOCTyNnHa npu pabote co cbopkon
unu getaneto. OHa 3anyckaeT Npouecc, B KOTOPOM MOXHO NPOCMOTPETh U
OTpefaKkTUpoBaTh CMNCOK YepTexXen, BXOOALLNX B OOUH KOMMNIIEKT C TeKyLlen Moaensto,
a Takke OTKpbITb MBOM YepTex U3 cnucka. YepTtexu, KoTopble cogepxat
accoumaTuBHbIE BUAbI TEKYLLEN MOLENM, BKNHOYAOTCA B CIMCOK aBTOMATUYECKN.

Takum o6pasom, KOMaHabl YnpaesneHue cesizaHHbIMU crieyughukayusimu v

YnpaeneHue cesizaHHbIMU Yepme)Xamu NO3BONSAT ObICTPO OTKPbITb CBA3AHHYIO C
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16.

TEKYLLMM JOKYMEHTOM crneundukaumio Unm YepTex, He pasbiCKMBas HYXKHbIN doaiin Ha
AINCKe.

Ob6paTnTe BHMMaHWeE: py4YHOE BKIHOYEHME JOKYMEHTa B CMIUCOK He CO34aeT CBA3b MeXAy
HUMW 1 TEKYLLMM JOKYMEHTOM, @ PyYHOE UCKITIOYEHNE U3 CrUCKa He yaansieT cBs3b. To
€CTb, eCnn 406aBUTb B KOMMIIEKT TeKyLLen cOopkM YepTex (Hanpumep, coaepxallui
cxemy), To accoumaTuBHbIE BUAbI COOPKM B HEM OT 3TOrO He MOSIBATCS, a eCNv yAanuTb 13
KomMnekTa cbopku cneumndukaumio, To coopka oT Hee He OTKITIYUTCS.

BBegeHa nHgukaumsa cnegyowmx cnyyaes:

— [OKYMEHT OTKPbIT TONbKO ANS YTEHMS UM BOCCTAHOBMEH — B 3arofioBke BKMagKku
OOKyMeHTa oTobpaxaeTcs cneumanbHbI 3HAYOK; TEKCT «TOSbKO OS5 YTEHUS» UMnn
«BOCCTaHOBINEH» OTOOpaXxaeTcs Hag MMHMATIOPOM AOKYMEHTa, KoTopasi MosiBNsieTcs
npwu HaBEeAEHNN Kypcopa Ha 3aroSfioBOK BKITAAKM;

- KOMIMAC-3D sanyweH ¢ npunoxeHnem KOMIMAC-3awwnta — ambnema KOMIMAC-3D B
BEpPXHEM NEBOM Yriy OKHa MUMeeT KpacHbIN LBET.

HopaboTaH ananor co3gaHma HOBOro JOKYMEHTa: Tenepb MeXay ero Bbi3oBamu
coxpaHsieTca nHopMauusa 0 TOM, kakas cTpaHuua — JokymeHm wnu JJokymeHm o
wabsioHy — vcnonb3oBarnach B nocrneaHun pas. To ecTb, ecnv NocneaHuin AOKYMeHT Obin
co3faH no wabnoHy, TO B CreaylLuin pas gmManor OTKpoeTcst Ha cTpaHuue JokymeHm no
wabrioHy.

To e oTHocuTcs kK CTapTOBOM CTpaHULE: HAa HEN OToGpaXkatoTca 3Ha4yku nmbo ans
co3aHus 0ObIYHbIX AOKYMEHTOB, MO0 AOKYMEHTOB MO WabnoHy B 3aBUCUMOCTU OT TOrO, C
LwabnoHom unu 6e3 Hero 6bin co3gaH NocNeaHN OOKYMEHT.

Hanunune npobena, pasaenstowero o6o3Ha4YeHme 1 Ko AOKYMEHTa, onpeaensieTcs
kntodom DocumentCodeSpaceDelimiterOn B cekummn [Other] baina kompas.ini. 3Ha4yeHus
Knoya:

- Yes — npoGen pobaeBndercs

- No — npobGen He aobaensieTcs

Mo ymonyaHuto, T. €. ecnv OTCYTCTBYET dann kompas.ini nnv Kno4
DocumentCodeSpaceDelimiterOn B Hem, npoben mexgy 0603Ha4YeHMEM U KOOOM
AOKymeHTa gobaensieTcs.

MosiBunachk BO3MOXHOCTb YNpaBnisATh CKOPOCTbIO M3MEHEHNS N306paXKeHUs Ha 3KpaHe

(T. e. cKopoCTbO MacLTabMpoBaHuA, caBura, NOBOpoOTa) NPU ABUMXKEHWUM IXKONCTMKA
mMaHunynsatopa 3Dconnexion. KoadduuneHTbl ons kaxgoro n3 Hanpaenenun X, Y, Z, A, B, C
3apatotca B hanine KOMPAS.ini. NMogpobHee — cM. pa3gen CnpaBovHOM CUCTEMBI O
KOMPAS.ini.

B komnnekT noctaeku BkritoueHo nocobme « KOMIMAC-Ipaduk. Mpuembl paboTtbi». Pann
nocobus KOMPAS-2D_methods.chm v ¢ainbl AOKYMEHTOB 4115 YIPaXXHEHUA HaxoaaTcs B
nognanke Tutorials\lpuemebr pabomesi 8 KOMIAC-Ipaghuk rmaBHOM nanku cuctemsol. na
3anycka nocobus ns KOMIAC-3D cnyxut komaHga Cnpaeka — O6y4yarouwjue
mamepuanbi — lMpuembl pabombl 8 KOMIMAC-Ipaghuk.

MeHto, NosIBRSIOLLEECS MPU HAXaTWUM HEKOTOPbIX KHOMOK [NaHenu ObicTporo gocryna,
nocre Bbl30Ba KOMaHAbl HE NCYE3aET, a OCTAETCS Ha AKpaHe U NO3BONSET BbI3BaTb APYryHO
komaHay. Takum obpas3om, Tenepb Nonb3oBaTtesib 6€3 NOBTOPHOIrO 06paLleHNs K MEHIO
MOXET, HanpuMep, BKITHUYNTL/OTKITIOUUTL HECKOSBLKO MPUBSA30K, HECKOMNBbKO pa3 NOMEHSATb
OpMEHTAaLMIO Mogenn u T.1.

MeHto 3akpbiBaeTCcs Nocrne wenyka BHe ero Unm nocrie Bbl3oBa 13 Hero KoMaHabl,
3anyckatoLen npoLecc.

YMonuaTtenbHbIN nepuon aBTocoxpaHeHns ysenuyeH ¢ 1 0o 10 MUHyT.

AKTyanuaunposaHbl 0OpMNeHNa JOKYMEHTOB: LMdpbl roga B 0603Ha4YeHUsX CTaH4apToB
(B KOMMEHTapUAX K g4erkaMm OCHOBHOW HaANuUcK) Tenepb COOTBETCTBYHOT AENCTBYHOLLUM
pefakunam aTux cTaHaapToB. M3-3a 9TOro Npu OTKPbLITUM YepTexen, cneumdukaunn m
TEKCTOBbIX AOKYMEHTOB MOTYT MOSABNATLCH COOOLLEHMS O HECOOTBETCTBUN OHOPMIIEHNS
AOKYMEHTa UcxogHoMy ocbopmneHmio B bGubnmoreke.

24



TpexmepHoe ModenuposaHue

1.

3HaunTenbHO yBenMyYeHa Npon3BoaMTENbHOCTb PaboTbl CUCTEMBI NPY BbIMNOMHEHUN

crneayrowmx 4encTBun:

- Cpasur, noBOpoT, U3MeHeHWe Macwtaba mogenu B paboyem okHe. B pexunme ceyveHus
MoJenu yckopeHne 0COBeHHO 3aMeTHO, eCrnv UCNOoNb3yeTcs Yay4YuweHHbIU BapuaHT
OTPUCOBKU (O BaprMaHTax OTPUCOBKM CM. HIXKE).

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

- Onepauun, cBsI3aHHbIE C UBMEHEHNEM rpaddMyeCcKMX AaHHbIX, HAaNpUMep,
BKITHOYEHME/OTKINIOYEHNE BUAMMOCTM KOMMNOHEHTA COOpPKM.

- Pacyet MUX 1 3aBucsiLne OT 3TOro pacyeTta onepauuv 1 KomaHabl, Hanpumep:

COXpaHeHne mogenu,

BXOA B NPOLIECC peaaKTMpoOBaHMS CBOWCTB MOAENW UMM KOMMOHEHTA,

nonyyeHue ceefeHni o cbopke C NOMOLLLIO KoMaHabl MHpopmayusi 06 o6bekme,

npoeumpoBaHne MOLENMN B YEPTEX.

- [lepecTpoeHune cobopku:

— C MaccuBamu,
— € 60MbLUOW BIIOXEHHOCTbHO.

- OTkpbITME COOPOK C BONBLUOWN BNOXEHHOCTBIO UK CoAepXaLmnx 6onbLIMe MaccuBbI
KOMMOHEHTOB (Mnn 60nbLUOe KONMYeCTBO MacC1BOB), NOKalNbHblE BCTaBKW.

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

- BcTtaBka koMnoHeHTa (BKNtoYas anemeHTbl n3 bubnuortekn CtaHgapTHbIX M3pgenuii):
— MO3MLMOHNPOBaHNE hbaHTOMa KOMMOHEHTA,

BbIOOpP OOBLEKTOB AS19 COMPSKEHWMN,

NOATBEPXOEHMNE CO34aHNA COMPSKEHUN,

— MNOATBEPXAEHNe BCTaBKMU.
- Co3sgaHuve 3epKkanbHOro UCNOMHEHNs COOPKU.

BBeneHbl BapmaHTbl OTPUCOBKN MOAENN: Yry4yweHHbIU, ba3oesbil, Coemecmumbili 1
Be3 annapamHo20 yckopeHusi. BapuaHT OTPUCOBKN — cTeneHb, B koTopon KOMIMAC-3D
3a0encTByeT BO3MOXHOCTU BUAEOKAPTHI A5 CO30aHNSA N3006paXKeHNss MOAenn Ha aKpaHe.
BapwaHT Yny4yweHHbIl 03Ha4yaeT HanbonbLUyo NPOM3BOAUTENTBHOCTL OTPUCOBKU, HO OIS
3TOro Heobxogumma BugeokapTta ¢ nogaepxkon OpenGL 4.5 n 6onee 4 I'b BugeonamaTy.
Mo ymonyaHuio BapuaHT OTPUCOBKM OnpeaenseTcs aBToMmaTnyeckn B 3aBUCUMOCTU OT
BO3MOXHOCTEN BuaeokapTbl. [Mpyn HE06X0OMMOCTU TEKYLLUIN BapnaHT OTPUCOBKM MOXHO
N3MEeHUTb B Ananore, BbldablBaeMoOM koMmaHgon Hacmpolika — lMapamempsbil... —
Cucmema — Pedakmop modesieli — YnpaesieHue usobpaxeHuem.

MepepaboTaH MexaHW3M HaCTPONKM TOYHOCTM OTOBPaXeHUss Moaenu, Gnarogaps aTomy:

- O YMONYaHuio Tenepb ycTaHoBreHa 6onee Bbicokasi TOMHOCTb OTODPaXeHUs!, Yem
paHbLue,

- [OuanasoH HACTPOMKM TOYHOCTM CMELLIEH B CTOPOHY YBENUYEHNS,

- ynydlWeHo oToGpaXeHne MenKMxX Nno cpaBHEHUIO ¢ rabapuToM Moaeny o6 bLEKTOB.

YcoBepLleHCTBOBaH PyHKLMOHAI TUMOB 3arpy3Ku:

- [ob6asneH Tvn 3arpy3km Yacmu4Hbil. [pn ero ncnonb3oBaHnn 13 ganna KOMMOHEHTa
3arpyxatoTca Tena u noBepxHoctu. bnarogaps atomy Tvn 3arpy3km Yacmu4Hsbil, B
OTNnnYune oT YnpouweHHo20, NO3BONSET HaKkNaabiBaTb HA KOMMNOHEHT CONPSKEHUSA K
NPUMEHATbL K HEMY onepauun, Hanpumep, Bblpe3aHusi, 6€3 CMeHbl TUna 3arpy3km Ha
MonHbit. Ons Toro, 4tobbl NONYYNTE HAMBONbLWINIA 3P EKT OT NCNONb30BaAHNA TMNa
3arpy3ku YacmuyHbiti, cOOpKY 1 BCE €€ KOMMOHEHTbI HEOOXOANMO COXPaHUTL B
KOMIMAC-3D v18.

- Ecnn Bo Bpems paboThl co cbopkon BbIN M3MEHEH TUN 3arpy3kn Kakoro-nmbo us
KOMMOHEHTOB, TO NPU COXpaHeHUn cOOPKM BblAAeTCs 3anpoc Ha Co3AaHMe HOBOro Tuna
3arpy3ku (ecnm B cbopke He Oblfio Nofb30BaTENLCKUX TUMOB 3arpy3kn) UM coXpaHeHne
NU3MEHEHMWI B TEKYLLIEM MOMb30BaTENBCKOM TUMNE 3arpy3Kku.
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11.

- YBenunyeHa a(ppeKkTUBHOCTb MPUMEHEHNS K COOpKe TUMOB 3arpy3kn YrnpoweHHbI,
ra6bapum v Mycmodu. [Ans Toro, 4tobbl NONYy4nTb HaMBoNbLUNN 3PEKT OT
NCNoNb30BaHWA TUNa 3arpy3ku Yrnpouw,eHHbIl, COOPKy 1 BCe €e KOMMOHEHTbI
Heobxoanmo coxpaHutb B KOMIMAC-3D v18.

KoMMnOHEHTbI COOPKM MOXHO 3aMEHSATb X YNPOLLEHHBIMY BapyaHTaMn — MakeTamu.
Pe3ynbTaTom Takon 3aMeHbl SIBNSETCA KOMMNOHEHT, reoMeTpusi KOToporo 6epeTcs 13
darina maketa (bnarogaps aTOMy YCKOPSAOTCA AEUCTBUSI CO COOPKOI), a CBOMCTBA
3aMEHEHHOro MakeToM KOMIMOHEHTa OCTaTCA TaKMMM Xe, Kakme Bbinn y MCXO4HOro
KOMMOHeHTa (bnarogapsa aToMy oT4eT unm cneumdurkaums no coopke, cobpaHHom 13
MakeToB, byaeT akTyanbHON).

dann makeTa Heob6xo0AMMO co3aaTh 3apaHee.

KoMMnoHEHT MoXeT ObITb BCTaBMEH B COOPKY C NPUMEHEHMEM MakKeTa HOBOW KOMaHOOoM
Hobaeumb Mmakem komMnoHeHma u3 ¢halina. [Ins paHee BCTABNEHHOTO KOMMOHEHTA
NpUMeHeHne MakeTa MOXXHO BKITHOMUTb MPU HACTPOWKE ero CBOMCTB C NMOMOLLbI0 KOMaHAbI
Ceolicmea KOMMOHEHMa.

[IpumeyaHue: YBenn4eHus Npon3BoaAnTENbLHOCTU Npu paboTe ¢ 6onbluMn coopkamm
MOXHO Takke OOUTBCS C MOMOLLbIO HEMOSHOW 3arpy3kM KOMNOHEHTOB, Hanpuvep,
NCNorb3ys TUMbI 3arpy3ku YnpouwieHHbIU 1 Yacmu4Hbild. B oTnvyne oT npuMeHeHus
HEenosIHoro TMna 3arpysku, 3ameHa KOMNOHEHTa MakeToM SiBMsieTcs crnocobom He
BPEMEHHOr0, a NOCTOAHHOIO N3MEHeHM 06beMa AaHHbIX, 3arpykaemMbix ans pabdoTbl co
cbopkon. [Mpn HEOBXOOUMOCTN MOXHO COBMECTUTL 06a nogxoaa.

YcoBepLueHcTBOBaHa paboTa ¢ Konnen reoMmeTpumn 13 BHeLLHero dganna: Tenepb MOXHO
BKITHOYUTb py4yHOE OBHOBMEHME KOMUK, a Takke ykasaTb, JOSPKHA NN OHa OTCReXuBaTb
nosiBNeHne N3MeHeHnn B cBOeEM dhanne-ncToYHUKeE.

Bbibop BapnaHTa 06HOBMNEHUS MPU CO34aHUN UM PeAakTUPOBaHUKN KON MPOU3BOAMTCS B
cekuun Mapamempbi o6HoeeHuUs Ha NaHenn napameTpoB. Takke MOXHO BbiOpaTb
BapuaHT OOHOBNEHNSI U3 KOHTEKCTHOrO MEHI0 Konumn reomeTpum B [lepese moaenw.

PyyHoe 0GHOBREHME KONUM reOMETPUN NPON3BOANTCSA C NOMOLLBIO KOMaHabl O6Ho8uUMb B
KOHTEKCTHOM MeHIo B [lepeBe noctpoeHus. OGHOBNEHME cpa3y BCEX MMEIOLLUXCS B
MOZENN KOMUIMn reoMeTpum npomnssoautcsa komaHaon lMpaeka — O6Hoeumb onepayuu
KornuposeaHus.

MosiBunace komaHaa Pe6po ycuseHus , npeaHa3HavyeHHasa ang noctTpoeHust pebpa
KEeCTKOCTU Ha crnbe nuctoBoro Tena. Pebpo moxeT ObiTb NPsiMbIM UK € NPOrMdom, a ero
ceyeHne — V-obpasHbim unu U-obpasHbim. Pebpo ycuneHus He npenarcTeyeT
pa3rnbaHunto crnba n He y4YMTLIBAETCS NPU pacyeTe pasBePTKU.

KomaHga Pebpo ycuseHusi HaxoauTcs Ha NaHenu ds1ieMeHmbl JIUCMO8020 mea.

Ockn3 KomaHabl Bypmuk Tenepb MOXET codepKaTb TOYKN (paHee — TONbKO KOHTYpbI).
Takum 06pa3oM MOXHO CMOAENMPOBaTb CHEPUYECKYHO LLUTAMMOBKY UK NYKNEBKY.

B komaHgax Ceu6, Caub no nuHuu v Modceyka nosiBuncs cnocob pasmelleHnst crnba
IMo nuHuu ca2uba. ITOT cnocob o3Ha4vyaeT Takoe cMelleHne crmda OTHOCUTENBHO
yKa3aHHOW A11s1 ero NOCTPOEHMUS NIMHUK, YTO Nocne pas3rnbaHnsi crmba oHa okaxeTcs
nocepeanHe pasorHyToro yyacTka, T. €. COBMaAET C JNIMHUEN crmba Ha pa3BepTKe NMCTOBON
Aetanu. [laHHbIi cnocob yckopsieT NOCTPOeHUe NUCTOBOKM AeTanu B criyyae, ecnm nmeeTtcs
yepTex ee pasBepTKu.

MosiBunacbk BO3MOXHOCTb CO34aHMs NMHMIA crnboB npu pasrnbaHmm crmbos NMMCTOBOMO
Tena komaHgon Pazoa2Hymsb. BknioueHne/oTknoueHme co3ganns nuHun crnbos
NPOM3BOANTCS C NOMOLLbIO NepekntoyvaTens JIuHuu cauboe Ha MNaHenn napameTpos. [Npu
HeobXxoaAMMOCTH NNUHUK CrMBOB MOTYT UCNONBb30BATLCA B ONepaunsx Tak xe, Kak gpyrue
NPsSIMOSIMHENHbIE OBBEKTLI, HANPUMeEpP, UX MOXHO 3a4eNCTBOBaTL NPU NPOCTaHOBKE
pasmepos.
[lopaboTaH pexnm pa3BepTKU NIMCTOBOM AeTanu. MIaMeHeHMsa KOCHYNNCb Kak HaCTPONKK
pexunma, Tak n paboTbl B HEM.
— [lpu HacTporke napamMeTpoB pa3BePTKN MOXHO:

- BknounTb NOCTPOEHMNE NUHUI CrMDOB — TakK Xe, Kak U B KomaHae Pa3zogHymsb.
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- OTKNoUnTL OTOBPaKeHne 06BHEKTOB, HeaKTyanbHbIX ANs pa3orHyTon geTtanm,
Hanpumep, pa3amepoB 1 0603HaYEHMIN, KOTOPBABLUNXCA» OT CBOMX 6a30BbIX
obbekToB. [locTyneH aBToMaTMyeckuin BbIGop Taknx pasmeposB u o6o3HadeHui. NMpu
HeOoBX0ANMOCTN MOXHO BPYYHYIO BKITHOUYUTL B YUCIIO CKPbIBaeMbIX U Apyrue o6bekTbl:
OCM, NNOCKOCTW, TOYKM M T.M.

— BknounTb ynpolleHme KOHTypa pa3BepTKn NIMCTOBOM AeTanu. YNpoLleHe COCTOUT B
UrHOPMPOBaHMKN CMOXHbIX BbIPE30B B MECTaxX CTbIKOBKM CTMBOB (3T BbIpe3bl, Kak
npaBunio, BO3HMKAIOT NP 3ambikaHnn crmbosB ¢ obpaboTtkon yrnos). daHHas
BO3MOXXHOCTb MO3BOMSIET COKPATUTb BPEMS NOATOTOBKM KOHTYpa pa3BepTku A1
00paboTku Ha cTaHkax ¢ Ylly.

YnpoleHne nepefaeTcs B YepTEX pa3BepTKu.

- B pexume pa3sBepTkM MOXHO co3faBaTb pa3mepbl 1 0603Ha4YeHns. B [lepese mogenu
3T 06bEKTLI (a Takke NUHUKM crmba, ecnmn nx NOCTPOEHNE BKITIOYEHO) OTOOpaXkaloTcs B
crneunanbHOM pa3gerne Pa3zeepmka, KOTOPbIA ABNAETCS CaMbiM NepBbIM pa3geniom
Hepesa.

Mocne BbiIxoda U3 pexvma pa3BepTku pasaen Pazeepmka octaetca B [lepese, HO

CTaHOBUTCS HegoCTyneH; 06beKTbl, CO34aHHbIE B PeXUMe pa3BepTKu, nepectaroT

oTobpaxaTbcs.

Mpu yaaneHun napameTpoB pa3BepTKM ITOT pasaen ncHesaeT; yaansawTca Takke Bce

006BbEKTbI, CO3AaHHbIE B PEXMME Pa3BEPTKMW.

YcoBepLUEeHCTBOBAHO 3aMblkaHue yrnoB B koMaHgax Ceub n Ceub no acku3y: 3aMblkaHue
CMEXHbIX YrnoB CTano BO3MOXHbIM Ans cnyvaes, korga pebpa, Ha KOTopbIX CTPOATCA
Crmbbl, NPMMbIKAKOT C Pa3HbIX CTOPOH K OOHOMY M TOMY e cruby (T.e. COeanHEHbI
nocpencTesom ayroobpasHoro pebpa). PaHee 3aMblkaHUE CMEXHbIX YrioB 6bifio BO3MOXHO
TONMbKO B TEX MecTax, rae pebpa coeanHAnNMCb HEMNOCPEACTBEHHO, T.€. UMenu obLLyto
BEPLUMHY.

Mpwn BbINONHEHUN KOMaHA CoeHymb 1 Pa3zo2Hymb Ha [aHenn napameTpoB Tenepb eCcTb
KHonka Bce caubbi. OHa No3BONSET BKNIOYMTL B CNUCOK crmbaembix (pa3rnbaembix) cpasy
BCE MMetoLmecs B Mmogenn crnboi.

B rpynne komaHa NOCTpOEHUss OTBEPCTUIA BOCCTaHOBNEHa komaHaa Omeepcmue u3
6ubnuomeku; pyHKUMOHAN KOMaHabl pacwmpeH. Popma oTBEPCTUSA, KOTOPOE co3aaeT
AaHHas koMaHda, onpenenaTcs napaMeTpuyeckum pparmeHToM U3 6ubnmnoTekn
anemMeHToB (*.kle).lNo ymonyaHunio ncnonb3yeTcs BXOAsLasi B KOMMNIIEKT NOCTaBKM
omnbnunoteka Hole.kle.

PacwunpeHune dyHKUMOHaNa koMaHabl COCTOMT B CreaytoLeM:

- [Npun NnocTpoeHun oTBEPCTUSA U3 BUBNNOTEKN AOCTYMHbI TE XXE BO3MOXHOCTU, YTO U
AN oCcTanbHbIX OTBEPCTUN rPpynMbl: PAcrofioXKeHWEe Ha rpaHn NPOM3BOSIbHON hOPMbl
(paHee — TonbKO Ha nnockon), pesbba, 0bpaboTka HaBeca 1 Npoyue.

- [NlapameTpbl 0TBEPCTUA MOryT ObITb M3MEHEHbI BHE MpoLlecca: Ha [NaHenu
nepeMeHHbIX Ans onepauun Omeepcmue u3 6ubnuomeku co3natTcs
NepeMeHHbIe U3 UCNONb3YEMOro oparmeHTa.

MosiBunack komanaa Oceeast JIUHUSI, co3fatowas B MOAENM OCeBble NMNHUK. YToObI
NOCTPOUTb OCEBYHO NMHUIO, HY>KHO yKa3aTb N0 LMNMHAPUYECKYIO/KOHUYECKYHO FPaHb,
nmbo aBe ToukW. Todka 3agaeTcs ABHO UM NyTeM ykasaHus pebpa. MoxHo ykasaTtb nmbo
pa3omkHyTOE pebpo nbon hopmbl — ByaeT ncnonb3oBaHa ToYKa B cepeaunHe pebpa,
nnbo 3amkHyTOE pebpo B hopmMe OKpyKHOCTU/annunca — ByaeT ucnornb3oBaHa Tovka B
LeHTpe pebpa.

OceBy0 NMMHNUIO 1 ee BEPLUNHBI MOXXHO 3a4eMCTBOBATb B pasnuyHbIX onepaumsx,
Hanpumep, 4ns NPOCTaHOBKM pPa3mMepoB.

UTtobbl 0OceBas NUHWUS NpoeumpoBanach B acCOUMaTUBHBIN BUA MOLENN, NPU HACTPOMNKe
BMAa AOMmKHa ObITb BKMoYeHa onums Ocu B cnucke O6beKkmbl 0¢hopMIIeHUsT CEKLM
O6BeKkmsbI.

Ecnu npu BbinonHeHun komaHabl Omeepcmue BkntoYeHa onuus Ocbk, TO OCb OTBEPCTUS
co3JaeTcs Kak oceBasi NTMHUS (paHee — Kak BCoMoraTesibHas OChb).
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21.

22.

23.

24.

25.

MosiBUNack BO3MOXHOCTb CO3[aBaTb COOTBETCTBYIOLMNE CTaHAapTaM 0603HaYeHNs
pe3bbbl. [ANs KOHNYECKNX 1 TPYOHbIX LMNnHApUYEecknx pesbb obo3HayveHne opmupyeTcs
B BUAE NUHNN-BBLIHOCKW, AN OCTanbHbIX pe3bb — B BUAEe AnameTparnbHOro pasmepa.
O603HayeHne moxeT bbiTb co3aaHo komaHaamu lMpou3eo0HbIl pa3mep, JIuHus-
ebIHOCKa, [JuamempanbHbIl pa3mep. Kak n octanbHble pa3mepbl U 0603HaYEHNS,
0603Ha4eHne pe3bbbl NnepeaaeTcs U3 MOAENM B €€ aCCOLMATUBHBIN YEPTEX.

MosiBuNack BO3MOXHOCTb BblOOpa HanpaBneHusi pe3bObl: NpaBasa unv neesas — npu
CO3[aHnN YCNOBHOro n306paxkeHnsi pe3bObl (B TOM Yncne BO BPEMS MOCTPOEHUS KPYrIioro
oTBepcTus). Boibop ocyLlecTBNAeTCs ¢ NOMOLWbIO nepeknoyaTens HanpaeneHue Ha
Manenu napameTpos.

YcnoBHble n300paXeHnsa NeBon 1 NpaBor pe3bb He OTNMYal0TCA BHELLHE, HO B
obo3HaueHne neeon pe3bbbl gobaensaTca cumeonbl LH.

MosiBMNack BO3MOXHOCTb NPOELMpoBaTh B 3CKN3 cnegytoLmne obbekThbl:

— JluHnn o4depka rpaHen. MNMpoekuunsa NMHUK oYepka BKITKOYaAETCA B COCTaB NPoeKLumn
rpaHu, ecnv Ans npoeumpoBaHns Obina ykaszaHa rpaHb. Bo3amoxkHa Takke npoekumns
OTAENbHOM, NPOM3BOSIBHO BbIOpaHHOW NHMK ovepka. Mpu n3ameHeHnn opMbl rpaHun
UNKN ee NOOXXEeHUA OTHOCUTENBHO NITOCKOCTU 3CKU3a NPOEKUNS NIMHUKN oYepKa 3TOM
rpaHu nepecrtpavBaeTcs.

- BcnomoraTenbHble 1 KOOpAVHATHbLIE NNIOCKOCTU, NePNeHANKYNSAPHbIE NITOCKOCTH
ackm3a. NpoeKuunmn NocKkocTen — BCNOMOraTesnbHble NPsIMbIE.

[opaboTaH npouecc BCTaBKN KOMMOHEHTa B COOPKy: Tenepb 3a OAUH BbI30B KOMaHAbI
Hob6basumb komMnoHeHmM u3 ¢hbalizia MOXHO BKITHOUYNTb B COOPKY HY>KHOE KONM4YecTBO
9K3EeMNIIAPOB O4HOMO NGO HECKOSbKMX KOMMNOHEHTOB, BbIOMpasi MX MCTOYHMKN B NpoLecce
BCTaBKM No Mepe HagobHoCTW.

B meHto Bbidesiumb nobaBneHbl KOMaHabl AN BbliAENEHNS BUOUMbIX/HEBUAMMbIX TEN, a
Ansa cbopkn — TaKke KOMMNOHEHTOB. OGBHEKT CUMTAETCS HEBUAMMBIM, €CININ BO BCEX LUECTU
CTaHOapTHbIX OPMEHTAUMSAX OH NOSTHOCTBIO 3aKPbIT APYrMMM O6beKTamu.

[laHHbIe BO3MOXHOCTU YCKOPSIOT NOAroTOBKY (banna-maketa KOMMOHEHTA U TUMNOB
3arpysku cbopku.

B komaHpax CnnatiH no moykam, CnnatH no nosrocam n JlomaHasi nosiBunach
BO3MOXXHOCTb OTMEHUTb aCCOLMATMBHYIO CBA3b C TOYEYHbIM OO BEKTOM Cpa3sy BCEX UM
HECKOJTbKMX BblOpaHHbLIX BEPLUUH. [JNs1 3TOro CNyXUT KHOMKa Ydanumsb cesi3b,
pacnonoxeHHasi Hag Tabnuuen napameTpoB Tovek Ha [NaHenu napameTpoB. KHorka
AOCTYMNHa B peXnme peaakTUpoBaHUSA cnnavHa/noMaHon, ecnuv B Tabnvue napameTpoB
TOYeEK BblAeNeHbl CTPOKM, COOTBETCTBYIOLLNE BEPLUMHAM, KOTOPLIE CBSI3aHbl C TOYEYHbIMM
obbekTamum.

Mpy NOCTPOEHWM CKPYINEHUS C NEPEMEHHBIM PaguyCcoM MOXHO yCTaHaBMMBaTb
accoumMaTUBHYIO CBSA3b Mexay Toukon pebpa, B KOTOPOM 3afaHo 3HaYeHue paguyca, u
TOYEYHbIM 06BbEKTOM. Ha3BaHMe ykasaHHOro To4e4YHOro obbekTa oTobpaxkaeTcs Ha
MaHenu napameTpoB B Tabnuue HACTPOVKM paaunyca.

Mpwn HacTpoike CBOWCTB Tena, co3aaHHoro B cbopke, Ha NaHenn napameTpoB
npucyTCTBYET onuusa Brmroyums e cneyugukayuro. Ecnv oHa BknioveHa, To B cbopke
(Mpn HanNnuMM onucaHns cneundgukaumm) cosgaeTca 06bLEKT cneundunkaumm, CBA3aHHbIA C
AaHHbIM Tenom. O6o3HaveHre 1 HaMMmeHoBaHMe 4sis aToro obbekTa 6epyTcs N3 CBOUCTB
Tena; no ymorn4yaHuio o0beKT nomellaeTcs B pasgen cneundukaumm Jemanu.

YKazaHue NnocKocTu nepepn Bbl30BOM kKOMaHabl HopMasnbHO K... (BHE pexnma ackusa)
bonblle He aBnsieTca 06s3aTtenbHbIM. [1nocknii 06beKT MOXKHO BbIOpaTh U NOCIE Bbi30Ba
KOMaHAbl — B MpOLECCe, KOTOPbIV 3anyCcKaeTcsl aBTOMAaTUYECKM, ECINN NPeaBapUTENbHOIO
yKasaHus NiockocTn He Obino.

B KOHTEKCTHOM MEHI0 OOBEKTOB, HAaXOOALMXCA NOA YKasaTenemM OKOHYaHWUsi NOCTPOEHNS,
Tenepb NPUCYTCTBYET KOMaHAa Ykaszamesnb nod ebidesieHHbIU 06bekm. Kpome Toro,
npv BblaeneHmn obbekTa Noa Ykasatenem v npu Bbi30BE HA HEM KOHTEKCTHOIMO MEHI0 Ha
3KpaHe NosIBNAETCS KOHTEKCTHAsA NaHenb — Takasi e, kak B CBOOGOOHOM MecTe
rpacpmyeckon obnactu.
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- MakcumanbHO A0oNyCTMMOE KONTMYECTBO KPMBbIX, KOTOPOE MOXHO MOCTPOUTL 3a OAUH
BbI30B KOMaHAabl pynna uzonapamempu4eckux Kpuebix, ysernmdeHo o 1000 B
Ka)K4OM HarnpasreHuu.

- [Mpwn BblgeNeHMn 3K3eMNIIApoB Maccuea B [lepeBe nnu B rpacdmyeckon obnactu un
HaxkaTum knasuwmn <Delete> yaansaioTca BbibpaHHble ak3eMnnspbl. unanor, B KOTOPOM
TpeboBanock ykasaTtb, YTO creayeT yaanuTb — BblOpaHHbIe 3K3eMNNAPbl Maccusa mnm
BECb MaCcCUB — WUCKIOYEH.

B HoBbIX Mogensax 6yayT No yMON4aHUI UCNONb30BaTbCsA CNeayLmMe CXeMbl OCBELLEHUS:
ansa petanu — [JononHumenbHoe oceewieHue cHU3y, anga coopkn — OceeuwjeHue
mpemMs1 ucmoYyHuUKamu (paHee ans BCcex TUNOB MoAenNen ncnonb3oBanacb cxema
OceeuwjeHue 0OHUM UCMOYHUKOM).

B nmanor Ymo HeeepHO? nobaeneHbl kHoMkn Pedakmuposams v lNepetimu k
o06bekmy. KHonka Pedakmupoeamsb 3anyckaeT peAakTupoBaHne o6bekTa, KOoTopblIi
COLEPXNT OLLINOKY, BblAENEHHYO B Ananore, a kHonka lMepeimu k o6bLekmy
noaceeumBaeT 3TOT 06bekT B [lepeBe mogenu (unu B [lepeBe nepeMeHHbIX, eCnv guanor
Ymo HeeepHO? GbiN BbI3BaH U3 HErO).

M3meHeHa paboTa pexuma ynpoLLeHHOro otobpaxeHunss mogenu. B cBa3u ¢ 9TUM M3MeHeH
Ananor HaCTPOWMKM 3TOro pexunma (Bbli3blBaeMbli KomaHaon Hacmpotka —
Mapamempebl... — Cucmema — Pedakmop modenel — YnpouweHusi — [Ipo4ue).

- W3 pnanora ucknoyeHbl onumu:

- Bbicmpoe omobpaxeHue AuHUU. [JaHHbIN cNocob OTOOpaXXeHNs NUHNIA
NCNONb3yeTCsi NOCTOAHHO, BHE 3aBMCUMOCTW OT TOrO, BKITHOYEH NN PEXUM
YMNPOLLEHHOIo OTOBPaXeHus.

- Omknr4Yumsb ompucoeky oyepkoe. OTpUCOBKa O4EPKOB NP YNPOLLEHHOM
OTOOpaXXeHUn OTKIYEHA.

- Cemy4amas npo3payHocmpb. CeT4yatas Nnpo3pavyHOCTb NpuU YNpOoLLEHHOM
OTOOpaXkeHnn BKIoYeHa.

— CKpbImb cemky.

— CKpbImb nogepxHocmu. [T0OBEPXHOCTN NP YNPOLLEHHOM OTOBpaxeHun
noKasblBatoTCA.

- Onuuun CKkpbimb pa3mepbi 1 CKpbIMb yc/108HbIe 0603Ha4YeHUsI 3aMeHEHbI OOHOW
onumnen CKkpbimb pasmepbl U 0603Ha4YeHusl.

HononHutensHoe [lepeBo Moaenn MOXET MMETb COBCTBEHHbIN (POH, KOTOPbLIN NOABMSIETCA
npv HaBeadeHun Kypcopa Ha [lepeBo. bnarogaps atoMy ynydwaeTcs YATaemMoCTb
Ha3BaHWI 3NEMEHTOB B Crlyyasix, Korga UBeT CMMBOMOB G6IM30K K LBETY M300paxeHus,
noBepx KOToporo pacnonaraetcsa Jepeso. BknioyeHne/oTknoveHme nokasa gpoHa
npousBoanTcs onuuen Omobpaxams ¢hoH OonosTHUMesIbHO20 depeesa npu
HaeedeHuu B guanore, Bbi3abiBAeMOM kKomaHaou Hacmpolka — lNapamempsbl... —
Cucmema — 3kpaH — PoH paboyez20 nossi modesiel.

Y kHonkn Kapkac Ha NaHenu ObiCTporo Bbi3oBa MNOSIBUIIOCH MEHIO, CoAepXaLlme kKoMaHabl
NPYMEHEHUA OCTarbHbIX TUMOB OTOOpaXxkeHnsa moaenu (kpome Tuna losymoHoegoe ¢
kapkacom). KHorka Takke CnyXUT MHOMKaATOPOM TEKYyLLEero Tuna oTobpaxkeHns: Ha Hewn
oTobpaxaeTcs NMKTorpaMmma nocrnegHen Bol3BaHHOW U3 ee MEHI0 KOMaHAbl.

[na npymeHeHus Tuna otobpaxkeHus fosrymoHogoe ¢ KapKkacoM, Kak U paHee, CIYyXUT
oTaenbHas kHonka Ha MNaHenn 6bICTPoro BbI3oBa.

MosiBnnack BO3MOXHOCTL 3a4aHus HyJ'IeBOIZ Maccbl Moaenun Uunn KOMnoHeHTa C60pKI/I.
Ecnu BO BpeM4A peaakTnpoBaHUA KOMNOHEHTa B KOHTEKCTEe CGOpKM B HEM CO3gaeTcA

HOBbI/ KOMMOHEHT, TO A4N1s1 COXpaHeHus ero charna npeanaraeTcs nanka, cogepallas
pegakTupyeMbili KOMMOHEHT (paHee Npeanaranachk nanka coopku).

KomaHaoa OmmeHumsb, Bbi3BaHHasi NMOCHe ceaHca KOHTEKCTHOMO PeAaKTUPOBaHUS
KOMMOHEHTa, OTMEHSIeT cpa3y BCe CAeNaHHble B 3TOM ceaHce U3MEeHeHNs (paHee OHU
OTMEHSINUCh MO OAHOMY, T.€. ANs yAaneHus Bcex nameHeHuin TpeboBanoch Bbi3BaTb
KOMaHAy HECKONbKO pas3).
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34.

35.

MukTOrpaMmMbl conpsikeHuin B [lepeBe NOCTPOEHUsi COBNagatoT ¢ NMKTorpaMmmamy Ha
KHOMKax Bbl30Ba KOMaHZ CO3[1aHNs COOTBETCTBYIOLLMX CONPSKEHWUI (paHee Ansi Bcex
conpsixeHuit B [lepeBe ncnonb3oBanach ogHa U Ta e nukTorpamma).

N3meHeH nopsagok BelgeneHns KOMNoHeHTa B rpacpmyeckon obnactu: Tenepb Ansi 3Toro
HY>KHO LLENKHYTb Ha KOMMOHEHTE, YAEPXXNBasi HaxaTtbiMy knasuwn <Shift> n <Ctrl>
(paHee — Tonbko <Shift>). 31O caenaHo ANs yHUMUKaLMmM npuemoB paboTbl B YepTexe n
MoZenw.

paghuyeckue QOKyMeHMbI

1.

MosiBnnChb HOBblE BO3MOXHOCTM NPOCTAHOBKN 0603Ha4YeHMIN LeHTpa:

- [opaboTaHa komaHOa Aemooceeasi: Tenepb OHa MO3BOMSET NPOCTaBUTb 0603HAYEHNSA
LeHTpa cpasy K HECKOSBbKMM OKPY)XHOCTSIM (a Takke annuncam, ayram oKpy>XKHOCTen u
SNNUNCOB) TeKyLero Buaa. [ns 3Toro Hy>KHO BblAeNUTb OOBEKTbI U Bbi3BaTb KOMaHAY.
BmecTo BblgeneHns 06 bekToOB MOXHO BblAENUTb LIENMKOM OAWH BUA, HE 06s3aTenbHO
TEeKyLLMN.

- [obasneHa komaHga Kpyzoeast cemka yeHmpoe — nsi 06paboTkn OKpYKHOCTEN U
YT, UEHTPbI KOTOPbIX HAXOAATCS HA OOHOW OKPY>KHOCTW.

UTtobbl NOCTPOMTL 0603HAYEHNE, HYXKHO YKa3aTb MO0 Tpu o6bekTa, NMbo oanH 06beKT
n ueHTp ceTkn. OctanbHble 06bEKTbI, LLEHTPbI KOTOPLIX NPUHAANEeXaT TOM e
OKPY>XHOCTW, HaXOAATCS aBTOMAaTMYECKM (MOXHO OTKITHOUNTL aBTOBbIOOP OOBHLEKTOB U
yKasblBaTb X BPYYHYHO).

- [obasneHa komaHga JluHeliHasi cemka yeHmMpoe — Ans o6paboTKnM OKPY>KHOCTEN U
YT, LEHTPbI KOTOPbIX HAXOAATCS B y3nax NIMHENHOW CETKMU.

YTo6bl NOCTPOUTL 0603HAYEHNE, HY)KHO 3a[aTb Yron HakroHa NepBoM OCU CETKM U Yron
pacTBopa oceu, a 3aTeM NMbo ykasaTb BCe 00bEeKThI, MMBO ykasaTb ABa 0ObekTa B
NPOTMBOMOMOXHbIX Yrfax CETKU U BKITHOYNTbL aBTOBbIOOP OGBHEKTOB.

OGBbEKTbI 4NA KPYroBOW U NIMHENHOW CETKM LLEHTPOB MOXHO YKa3aTb U 40 Bbl30Ba
KOMaHzbl.

KomaHabl Kpyeoeasi cemka yueHmpoe v JlTuHeliHasi cemka 4eHmpoe HaxoaaTCs Ha
naHenu O603Ha4YyeHuUs1 B 0QHOW rpynne ¢ komaHaon O6o3HavyeHue yeHmpa. Kak n
Ansa o6o3HaveHnsa ueHTpa, ANs CETOK LLeHTPOB BbIMOMHAKTCA CTaHAAPTHbIE
TpeboBaHMA: NMNHUM NepecekalTCs LUTPUXaMn 1 BbICTYNatoT 3a npeaesnbl 00bEKTOB.

MepepaboTaHo ynpaBneHne CBOWNCTBaMU YepTexa, CoaepX)allero accounaTmBHble BUabI
mogenu. B kayecTBe MCTOYHMKA CBOWCTB ANS 3TOr0 YepTexa MOXHO UCNONb30BaTb
mMogenb. Bknountbe nucnonb3osaHve mogenu v Bbibpatb Mogenb (ecnm B YepTex
cnpoeunpoBaHo 6onee ogHOM MOAENW) MOXHO NpY pefakTUpOBaHUM OCHOBHOW HaANucKm u
npu paboTe co cBOMCTBaMM YepTexa. Kpome Toro, BKNOYMTb MCMONb30BaHNE MOAENN B
KayeCcTBe MCTOYHMKA CBOMCTB YepTexa MOXHO Npy CO34aHMN B HEM NEPBOro
accoumaTuMBHOIO B1aa 3TOW Mogenu.

Ecnu mogenb sBnseTca MCTOYHUMKOM CBOWCTB YepTexa, TO 3Ha4YeHMs onpeaeneHHbIX
CBOKCTB (0003HaYeHNe, HaMMeHoBaHNe, Macca, amunus paspaboTaBLLIEro N HEKOTOPbIX
APYrvX) nepedarTcs B YepTexX U3 Mogenu n asTomatndeckn obHosnawoTcs. Mpu
HeobxoanmocTu Ansa Nboro CBOMCTBa 3Ty CBA3b MOXHO OTMEHWUTb U 3a4aTb
NPOM3BOSIbHOE 3HaYeHME.

Mepepada cBOMCTB B OOpaTHOM HanpaBneHuu, T.e. U3 YepTexa B Mogernb (Obiio 4OCTYNHO
Ang 0603HaYeHNsa N HaMMEHOBaHUA N3Aenns), UCKMNYeHa.

Takke NCKITOYEH NPEXHUIA MEXaHN3M CUHXPOHM3aLMNU OCHOBHOW HaAMNMcK Yyeptexa C
MOZESbIO 1 BCE CBA3aHHbIE C HAM 3NIEMEHTbI YpaBneHnsi, KOTOpble HaXOAUNUCH B
Avanorax HaCTPOMKM HOBbIX U TEKyLLLEero AOKYMEHTOB, Ha [laHenn napameTpoB npu
peaakTUpPOBaHUN OCHOBHOW HaAMMUCK YepTexa.

MosiBMNacb BO3MOXHOCTL BKIHOYEHMS B acCoOUMaTMBHbIE BUAbI I'IpOGKLI,I/IVI 9CKN30B,
NMEIOLLIMXCSA B MOAENN. DCKU3bI npoeLUnpyroTCA B 4epTeX B TOM BMAE, B KAKOM
OT06pa>KaI'OTCFI B peXunmMme TpexMmepHoro MoaenmpoBaHnA.

npOGKLl,VIFI 9CKM3a B Buae co3gaetca BHE 3aBUCUMOCTU OT B3aMMHOI0 pacrnosioXXeHnda
MJTOCKOCTU 3CKM3a 1N NITOCKOCTU I'IpOGKLl,VIVI BMnaa.
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[lns ynpaBneHusi NpoeumMpoBaHMEM 3CKM30B NpW HACTPOKiKe NapaMeTpoB BuAa B CNINCOK
O6Bexkmsi Ha MNaHeny napamMeTpoB AobaBrneHa onuus ACKU3bI.

B komaHgax CmaHdapmHbie audbl, Bud ¢ modenu, lNpoekyuoHHbIlU eud, Bud no
cmpeJsike nosiBuracb BO3MOXHOCTb YepHOBOro npoeumposaHus. Onuns YepHoesoe
npoeyupoesaHue nosiBnseTcsa Ha NaHenn napaMmeTpoB, ecnu B BUAE OTKIHOYEHO
oTobpaXkeHne NMMHUIN HEBUONMMOTO KOHTYpa. Mpn BKNOYEHHbIX NMMHUAX HEBUANMOTO
KOHTypa 4YepHOBOE NPOELMpPOBaHNE HEBO3MOXHO.

UepHoBOe npoeLmpoBaHme NpomsBoanTcsa beicTpee 06bIMHOMO, HO C MOHWKEHHON
TOYHOCTbIO, B pe3yrnbTaTe Yero Ha NPOeKL MU MOryT OTCYTCTBOBaTb MENKME NO CPaBHEHUIO
c rabapuTom Moaernmn SnemMeHThbI.

B [epeBe 4yepTexa BuAbl C HEPHOBOW NPOEKLMEN UMEIOT CrieunarnbHY NUKTOrpaMmmy,
OTSIMYHYIO OT NUKTOrpammbl 06bI4HOrO BUAa. YTobbl NONYYNTL B BUAE HE YEPHOBYIO, a
TOYHYIO MPOEKLMIO, HYXXHO OTPeaakTMpoBaTb NapaMeTpbl 3TOro BUAa, OTKITHYUB ONUUIO
YepHoeoe npoeyuposaHue. OHa JOCTYNHA TaKkke B KOHTEKCTHOM MEHI0 BUAa,
BblgernieHHoro B [lepese noctpoeHus. Nocne oTKNIYeHs YepHOBOIo NPOeLMpoOBaHUSA
yepTex HeobxoaMMO NepecTpounTb.

[ns ynpaBneHusa ymonyatenbHbIM cnocobomM npoeumpoBaHus onuma YepHoeoe
npoeyuposaHue nobasneHa Ha Bknagky JIuHuu gnanora, Bbl3blIBAEMOro KOMaHA0M
Hacmpolika — lNapamempsl... — Tekywuli yepmex — lMapamempbi QoKymeHma —
Bud (ons HoBbIX fOoKyMeHToB — Hacmpolika — lMapamempebl... — Hoeble
dokymeHmbl — [paghuyeckuii dokymeHm — [Nlapamempsbl dokymeHma — Bud). o
YMOYaHMIO ONUUS BKIOYEHa.

B KOHTEKCTHOE MEHIO U KOHTEKCTHYI0 NaHerb OTAENbHOro reoMeTpu4eckoro obbekTa B

accoumaTtMBHOM Buae AobaBneHbl cnegyolme KomaHabl (MX AeNCTBUE pacnpocTpaHAeTCs

Ha KOMMOHEHT, NPOEKLMN KOTOPOro NPUHAANEXMUT BblAENEHHbI OOBHEKT):

- [lokazamb e depese,

- Ceolicmea KOMMOHeHMa,

- Pedakmupoeamb e OKHe,

- Pedakmupoeamb Makem & okHe (ecrnv BblOpaH 06beKT, NpuHaanexalimi npoekumm
MakeTa),

- Paspe3amb/He paspeszamb (ecnv BuA NpeactasnseT cobon paspes nnm ceyeHue).

B KOHTEKCTHOE MEHI0 U KOHTEKCTHYIO MaHenb accounaTMBHOIO BUAa, BblAeNeHHOro B

Hepese nnu B rpadmyeckon obnactu, gobdaeneHsl komaHabl Ceolicmea modenu v

Pedakmupoeamsb 8 okHe. /Ix AeiicTBMe pacnpoCTpaHseTcs Ha BCIO MOAENb, NPOeKLUs

KOTOPOW COOEPXXNTCA B BblAENEHHOM BUAE.

HopaboTaHa koMaHaa Pa3pbie euda:

- [losiBunacbk BO3MOXHOCTb 3a4aBaTb KONUYECTBO MOMYBOSIH UMK N3MNOMOB (4515
BOJSTHUCTOM NMHUKM 06pbIBa M NMNHWUM C U3NTOMaMn COOTBETCTBEHHO).

— CosgaHve n pegaktmpoBaH1e pa3pbiBOB BMAa TEMEPb 3arnyckaeTcsl OAHOM N TOW Xe
KomaHao — Pa3pbie euda. B KOHTEKCTOM MEHI0 BblAeNeHHOro Buaa ata komaHaa
Bcerga AOoCTynHa: ecnu paspbiBOB HET, OHA X CO3AaeT, a eCriM eCTb, OHa UX
penakTupyeT. PaHee KOHTEKCTHOE MeHI0 coaepxano komanay Mapamempsoi paspbiea,
npegHasHadYeHHyo M5 peAakTMPOBaHUS pa3pbiBOB U NO3TOMY AOCTYMHYHO NULWb Nocne
MX CO3aaHus.

MosiBuNnacb BO3MOXHOCTb NEPECTPOeHNst OTAENbHOro accoumaTMBHOMO B1uaa. 9To
yckopsieT paboTy B criyyae, ecnv us-3a CroXXHOCTU MOAENM NepecTpoeHne BCero YyepTtexa
3aHMMaeT 3HayuTernbHoe BpeMsl. YToGbl NepecTponTb Bua, HY)KHO BblAENUTL ero B [lepese
NMOCTPOEHUS UNK B rpacouyeckort 06racTu U Bbi3BaTb U3 KOHTEKCTHOMO MEHI0 KoMaHay
lMepecmpoumsb eud.

[Mpoekuno KOMNOHEHTa B acCcouMaTMBHOM BuAe Tenepb MOXHO BblaenuTb 6e3 Bbi3oBa
KOHTEKCTHOrO MEHI0 — LLEeMNMYKOM MbILLM NPU HaXaTbIX kKnaBuwax <Shift> n <Ctrl>.

Bua yeptexa, KoTopoMy AoMmKHa NpuUHaanexars co3gaBaemas LUTPUXOBKA (3anvBeka),
MOXeT BbITb OnpeaeneH aBToMaTnyeckn. 3T0 BO3MOXKHO, ecrim obnacTb LUTPUXOBKM
(3anuBkn) 3agaeTcy ykasaHMeM TOYKM BHYTPWU Hee U NoCTpOeHNeM fIOMaHoW: BUA, B
rabapMTHOM NPSIMOYrofibHUKE KOTOPOro OKa3blBAETCS yKa3aHHas Touyka Ui Hayano
NoMaHou, CTaHOBUTCS TekywmM. bnarogaps aToMy WITpUXOBKa (3anvBka) nonagaeT B
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10.

11.

12.

13.

14.

15.

Hy)KHbIIZ Bna. Ecnn Touka obnactu nnu HavanbHasi To4ka IoMaHON HaxoauTCA B ra6ap|/|Tax
Cpagdy HeCKOJ1IbKMX BMOOB, TO CME€Ha TeKyllero snaa He nponcxoaunT.

HoBble BO3MOXHOCTM Npu paboTe ¢ pasamepamu:

- KOHTEKCTHOe MeHI0 Npu NPOCTAHOBKE pa3Mepa COAEPXMUT CCbINKy Ans nepexoaa B
npouecc peaakTMpoBaHUs pasMepHoOn HaanucK (paHee Takas CCblfika Gbina TonbKO Ha
MaHenu napameTpos).

- Ecnu He BbIGpaH HM 0anH cumBON ANa oTobGpaXkeHns B none 3Hak pa3amepHOM
HagnMcK, TO B HEr0 MOXXHO BBECTM NPOU3BOSIbHbIN TEKCT (paHee 3To none 6bino
HeJOCTYyNHO AN BBoAA Npu AaHHOM ycroBun). B cBasm ¢ aTum kHonka Hem cumeona
Ha [lononHMTeNbHOM NaHenn napameTpoB NPV NPOCTAaHOBKE pa3Mepa nepenmeHoBaHa
B Hem cumeona/llpou3eosnbHbIU.

- KoHTekcTHas naHenb, NOSIBNAOLLAACA NPy BblAENEeHUM pasmepHOn HaanucKu, CoaepXuT
KHOMKM NS pefakTMpOBaHWUs TekcTa pasMepHon Haanucn: AemoornpedesneHue
3HaveHusi, Bknroyumsb/Bbiknroyumb pabomy ¢ donyckom, KHornkn aobasneHuns
TekcTa «x45°», 3HakoB «Quamemp», «keadpamy» 1 Ap. (paHee pa3MepHas HaanUCb He
nmMena cneunanbHON KOHTEKCTHOWM NaHenn).

B komaHaax nocTpoeHusi NpsiMOYroflbHUKOB M MHOFOYroSfIbHUKOB MOSIBUACh OMnums
Paspywumb 06bekm. Ecnv oHa BKMOYEHA, TO NPSIMOYrOfIbHUK UM MHOTOYTOSbHUK
nocne co3aaHusl He ocTaeTcs eAnHbIM 0OBEKTOM, a NpeobpasyeTcs B HAOOP OTPE3KOB.
PesynbTaTt paboTbl 3TON ONUMKN B NapamMeTpUYECKOM pexmme — Habop 13 OTPe3KoB U
AOMOSTHUTENbHbLIX 0OBHEKTOB, HA KOTOPbIE HANOXeHbl TakMe orpaHnM4eHus, YtTobbl durypa
coxpaHsina cBoto hopmy. [lononHUTENbHLIMU OObEKTaMK A4S NPSIMOYrofbHUKA ABMSOTCS
AVaroHanu n Tovka Ux nepeceyeHus, a A MHOroyrofbHMka — BNUCaHHAas Uu
onucaHHasi OKPY>XHOCTb (3TO 3aBUCUT OT cnocoba NOCTPOEHMS).

MosiBurica cneymnanbHbIA 3HAYOK A5 YKasaHus B rpadmyeckor obnactu Toro afemeHTa
06beKTa, KOTOPbIV 3aBUCUT OT HaXOASALLEroCs nog KypcopoMm arieMeHTa ynpasneHus
MaHenun napameTpoB. Hanpumep, ecnuv BbIgenNUTbL OTPE30K, a 3aTeM Ha lNMaHenu
napameTpoB HaBEeCTU Kypcop Ha norne HayanbHas mo4ka, TO XxapakTepHas Touka B
nepBoOK BepLUMHE OTpe3ka OyaeT oTMeYeHa 3Ha4YkoM B BUAE KBagpaTHON pamMku. [Npu
nepexone Kypcopa K nonto KoHeyHast moyka 3TOT 3HAYOK NEpenaeT Ha XapakTePHYHO
TOYKY BO BTOPOW BEPLUMHE OTpE3Ka.

Takme 3Haukm oTobpaXkatoTCA Takke Npy pegakTMpoBaHum o6bekTa, a Nnpu ero
CO34aHNN — TOMbKO ANA TEX AfIeMEHTOB 0ObEKTa, KOTOPbIE yKe onpeneneHsbl.
OnucaHHbI MexaHn3m paboTaeT ans nonen BBoAa KOOpAMHAT TOYEK, CMUCKOB Bblbopa
TMNa CTPESKM U HEKOTOPbIX APYrMX NapaMmeTpoB OO bEKTOB.

HopaboTaHa komaHaa Bbidenumsb cekyujeli IOMaHOU:

- nosiBunacb BO3MOXHOCTb Ha4yaTb BblAeneHne 3aHOBO — A1 3TOr0 CINYXUT
cneuunanbHas KHonka B 3aronioBke NaHenn napaMeTpos,

— nosiBUNacb BO3MOXHOCTb OTMEHbI BbleneHns obbektos 6e3 npepbiBaHMsS KOMaHabl —
AN 3Toro cnenyeT nepeceyb HyXHble 06beKTbl 3BEHOM FTIOMaHOW, yAEepPXXMBas KnaBuLly
<Ctrl>.

HopaboTaH ananor lNMepeHecmu Ha crol, KOTOPbIV NOABNAETCA NOCNe Bbi30Ba KOMaHAbI
lMepeHecmu Ha cs10l U3 KOHTEKCTHOrO MEeHI0 06bekTa, BblAeNeHHOro B rpadonyeckomM
AOKYMEHTE UNN 3CKM3E:

- [obaBneHa BO3MOXHOCTb CO34aHMsA HOBOro crosi. bnarogaps atomy komaHaa
lMepeHecmu Ha csioli cTana 4OCTYNHOW Bceraa (paHee — TONbKO €Crin B AOKYMEHTE
unu suge 6bino 6onee ogHoro cnos).

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

— C nomoLublo 3aronoBka Tabnmubl MOXHO unNbTPoBaTh crow. [na dunbTpauumn no
HOMeEpY, Ha3BaHWIO UM KOMMEHTaPMIO HYXXHO BBECTU TpebyeMble CUMBOSbI B
3aronoBok cTonbua, a ansa omnbTpaumm No ocTanbHbIM CBOWCTBaM crnegyeT BbiopaTb
Tpebyemoe 3Ha4yeHne CBOMCTBA U3 Cnmncka B 3aronoBke ctonbua. Ytobbl OTMEHUTb
unbTpauuio, crieqyeT HaxaTb B guanore KHonky Oyucmums ¢hunbmp.

B ananore HacTpoWkn ynpoLLeHHOM OTPUCOBKUN rpadhnyeCKMX 4OKYMEHTOB (Bbl3biIBAEMOM
komaHgon Hacmpolika — lNapamempbl — Cucmema — paghuyeckuli pedakmop —
YnpoweHHass ompucoeka) nosisunacb onums Ckpbieamb 06 eKmbl MeHee 2
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16.

17.

18.

19.

20.

nukcenoe. 1o yMoONYaHWiO OHa BKIOYEHa U Menkne 06beKTbl JOKYMEHTOB He
oToGpaxatoTtcs. [pn HeOOBXOAMMOCTM ee MOXHO OTKM4YMTL. Hanpumep, ecnu B YepTexe
€CTb M306pakeHne OTHOCUTENbHO KPYMHOro afieMeHTa Moaenu, obpasoBaHHoe
MHOXXECTBOM MENKMX rpacdnyecknx o6bEeKTOB, TO Npu onpeaeneHHoM maclitabe
YMEHbLLEHUS OHO MepecTaeT NokasbiBaTbCA Ha aKpaHe. TOro He NPou3oaeT, ecnu
OTKIMOYUTb CKPbITUE OBBEKTOB MeHee 2 NUKCErOoB.

HacTtponka coopmaTa nmeHn obvekta B [lepee nokymeHTa (HaumeHoeaHue, nnu
O6o3HayeHue + HaumeHosaHue, vin HaumeHoeaHue + O603HayeHue) Tenepb
pacnpocTpaHsaeTcs Ha Bce 00bekThl [lepeBa accoumaTMBHOIO YepTexa, KoTopble MMEIT
CBOWCTBa (paHee — TONbKO Ha cam YepTex, T.e. KopHeEBON 0O6beKT [depesa).

B oTcyTcTBME 3anyLieHHbIX KOMaHA Ha [NaHenn napameTpoB AOCTYMHA KHOMKa Bbi30Ba
KomaHabl BbiGenums no ceolicmeam.

Komanga Oyucmums (pOH Tenepb OCTYyNHA B KOHTEKCTHOM MEHK HECKOJTbKMX
OAQHOBpPEMEHHO BblAEJ1IeHHbIX 00BbEKTOB.

B onanore BbigeneHns no cBoMcTBam Npu 3agaHnun 3HA4YEHNN TEKCTOBLIX CBONCTB MOXHO
MCNOMNb30BaTb 3HAKN «PaBHO» (=) N «HE paBHO» (<>).

HopaboTaH ananor Jonyck, Bbi3biBaeMblil Npy pefakTMpoBaHUM pa3MepHON Haanucu: 4o
HaxxaTusa KHonku lNMpuMeHuUmMb caenaHHble B HEM U3MEHEHUs coxpaHsaoTca. bnarogaps
3TOMY B Clny4ae OTKIMOYEHUS 1 NOBTOPHOTO BKIKOYEHUS MCMOMb30BaHMSA AoMnycka
(nepeBoga nepekntovatens Jonyck B nonoxexHne 0 n ob6paTtHo) gaHHbIe
BOCCTaHaBNMBalTCs. PaHee aTo AeicTBNE OOHYNSANO 3HAYEHMs B NOMsiX guanora.

lNapamempu3sayus

1.

MosiBUnack BO3MOXHOCTb NapameTpusaunm npsimMoyrofibHUKOB Y MHOFOYrOfTbHUKOB: Ha UX
BEPLUUHbI U LLeHTPanbHY TOYKY MOXHO HaknagbiBaTb OrpaHnYeHns anga Tovek (pukcaums,
coBMafieHne C Apyrov TOYKOM U T.M.), @ HA CTOPOHbI — A1 OTPE3KOB
(ropn3oHTanbHOCTL/BEPTUKANBHOCTbL, NapanienbHOCTb ApyroMy ob6bekTy 1 T.1.). B
napameTpu4ecKoM pexume orpaHMyYeHns HaknaabliBalTCa aBTOMaTUYECKU: HaNpumep, npu
NOCTPOEHUN NPAMOYrofbHMKA, CTOPOHbI KOTOPOro NapanmnernbHbl OCSAM CUCTEMbI
KOOpAMHAT, Ha OAHY M3 CTOPOH, NapannenbHbiX ocu abcunce, HaknaabiBaeTcs
OrpaHV4eHrne ropu3oHTanbHOCTb.

Kpome TOro, K BepLuimHam 1 CTOPOHaM NpPSMOYrofibHUKOB Y MHOMOYrOfbHUKOB Tenepb
NPOCTaBMATCS acCoUMaTUBHbIE pa3Mepbl.

B napameTpuyeckom pexrmMe k ocsiM 0603Ha4YeHNst LEHTPA, a TakkKe K OCAM U
OKPY>HOCTSIM, COCTaB/SIFOLLUM CETKM OCEW, MOTYT OblTb NMPOCTaBMNEHbl acCoLMaTUBHbIE
YrnoBble 1 paguanbHble/aMameTparnbHble pa3Mepbl. AT pasMepbl CBA3bIBAOTCS C
o6bekTaMu, K KOTOPbIM NPOCTaBNEHbI, Grnarogapsa Yemy Ux 3HadyeHus Bceraa
COOTBETCTBYIOT (pakTudeckum. OgHako, NPUCBOUTL TakMM pasmepam nepeMeHHbIe Unu
ynpaenaTb Yepes HUX 06 bekTaMm HeBO3MOXHO.

Paboma co cneuyugukayueu

1.

M3MeHeHbl BHYTpeHHME MexaHn3Mbl paboTbl MOAYyNS cneumdukaLmm:

- O6bekTbl cneuyndukauumn B cbopkax n YyepTexax Tenepb co3qarnTca aBTOMaTUYECKM Ha
OCHOBE MMEILLNXCA B JOKYMEHTE 3HaYE€HUIN CBOMCTB COCTaBHbLIX YacTen usgenus.
Ycnosne aBToMaTndeckoro gopmmpoBaHms obbekTa cneumdukaunm — akTmem3saums
onuun Brnrodums 6 crnieyudghukayuro Npy HaCTPOMKE CBOMCTB COCTaBHOWN YacTu.
CocTtaBHble YacT MoryT 6bITb NpeacTaBneHbl:

- B c6Opke — KOMMNOHEHTaMu NePBOro YPOBHSA U Tenamu,

- B YepTexe — MakpoafieMeHTamu, BCTaBkaMmn hparMeHTOB 1 BUAOB.

Ecnn coctaBHasa 4YacTb He npeacTaBneHa HM OgHUM U3 NepeyncrieHHbIXx 0O6bEKTOB, ee
CBOWCTBa 3a4al0TCsa NyTeM CO3aaHuNs B JOKyMEHTe 06bekTa cneundukauum.
[MpocmoTp BCEX MMELNXCA B AOKYMEHTE 0OBbEKTOB cneumdukaumm nponssoanTcs B
NoAYMHEHHOM pexnme paboTbl ¢ o6bekTamm cneumndurkaumm. B Hem Takke MOXHO
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yKasaTb, JOKHbI 1 CBEAEHUSA O TOW U MHOW COCTaBHOM YacTu oTobpaxaTbes B
cneundurkaLmm TekyLero CTuns.

Mpun nogknoyeHnn JOKyMeHTa K cneumdmkaumm cooTBETCTBYIOLLErO CTUMSA B Hee
nepeaarTcs AaHHbIe O COCTaBHbIX YacTAX U NMPU3HaK X OTOBpakeHns B
cneundukaummn. Ha ocHoBe 3TUX cBeaeHu B cneundumkauumn opMmpyoTcst 06bEKTbI 1
nokasbiBaloTcs B Tabnuue. B cnyyae HeobxoanmocTu nonb3oBaTesib MOXET Cco34aTh B
cneundurkaLmm HoBble 06BEKTLI, HO pefakTupoBaHne 06bEKTOB, CHOPMUPOBAHHLIX Ha
OCHOBE AaHHbIX 13 NOAKMIOYEHHOrO AOKYMEHTa, HEBO3MOXHO.

Takvum obpasom, 4na nonyveHus cneundmrkaumin pasHolix ctunen 6onblie He
TpebyeTca co3gaBaTtb B AOKYMEHTaX 00BbEKTbI cneundmkaumm anga Kaxgoro ctuna —
[OCTaTOYHO 3aJaTb 3HAYEHUS CBOMCTB COCTaBHbIX YacTen.

lNpumeyaHue. B cbopkax, oetansax n oparMeHTax OCTyNHa KoMaHga co3gaHns
BHeLHero obbekTa cneundukaumn. [laHHble, BBOAUMbIE MPU €r0 CO3AaHuM,
aBTOMATMYECKM CTAHOBATCS 3HAYEHUAMWN COOTBETCTBYIOLLMX CBOMCTB M3genus. 3tu
AaHHble 6yayT oToGpaxeHbl B cneumndukaumm n3genus, B KoTopoe AaHHoe nsaenve
BOMAET B Ka4eCTBE COCTaBHOW YacTu. BHewwHnn o6bekT cneundmrkaumm B OKyMEHTE
MOXET ObITb TONbKO OAWH. MNMoAYMHEHHOrO pexnma paboTbl C 06bEKTaMK
crneundurkaLmm B getansx n parmeHTax Her.

- B nogkntoyeHHble K cneundurkaunm AOKyMEHTbI NepeaatoTcs Tenepb TOMNbKO HOMepa
no3uuMn N HavanbHble Homepa 30H. O6o3HaYeHne, HaMMeHoBaHMe U3OenNusa n ero
COCTaBHbIX YacTen 1 npoyas uHopmaums 13 cneundmrkalmm B NOKIHOYEHHbIE
OOKyMeHTbl BorblLUe He nepedaeTcs.

Bnarogaps aToMy 1 ONMCaHHbIM BbILE M3MEHEHWUSIM BCE CBA3aHHbIE CO cneundukaunem

onepaumm yCKopunucb. Takke noBbiCUNAacb HAAEXHOCTb paboTbl, NCKNOYEHA BEPOATHOCTb

PEKYPCUBHOIO U3MEHEHMUS faHHbIX B creumdumKaLm U NOAKMIOYEHHbIX AOKYMEHTaXx.

M3-3a oTMeHbI nepegayn gaHHbIX U3 cneumdmrkaumm B NOKIHOYEHHbIE JOKYMEHTbI
NCKITIOYMEHbI CBA3aHHbIE C 3TON nepefaden anemMeHTbl yrpaBneHns, HaxoaMBLINECS B
ananorax HacTpPoOmMKK CTUNA cneumdurkaumm n Tekylen cneundukaumm, Ha Naxenu
napameTpoB, B Ananore HaCTPOWKN CUCTEMBI.

Kpome aToro, u3 agnanora Ljeem mekcmoebix 3j/ieMeHmo8 UCKIoYeHa HacTponka ans
NMO3NLMOHHBIX NIMHUI-BLIHOCOK, CBSI3aHHbIX C 06bekTaMn cneuudunkauun. Mos3numa Ha
Nnosnke NUHUKN-BLIHOCKKU, KOTOpas MpocTaBrieHa kK 00beKTY, Bceraa otobpaxaeTcst CUHUM
LiBETOM, NMOCKOJTIbKY SBNSAETCA CChIFIKOM Ha 3HayeHne cBoncTBa [1o3uyusi aToro odbekra.

B uepTexe nosiBunacb komanaa Cozdamse crneuyughukayuro no OoKymeHmy. JTa
KOMaHAa co3gaeT JOKyMeHT-creumdmKaumio U NOAKMIYaET K Hen TekyLwmnn yeptex. Ecnu
B UepTexe eCcTb AaHHble Ans cneumdukauum, To OHKM OToBpaXKatoTCcsa B CO34aHHOM
cneundmkaunn.

B cnyyae, ecnu TekyLmMin YepTex — accounaTUBHbIN, TO K CO34aHHON cneundukaumm
noaKn4aeTcst He TONbKO YepTeX, HO N CNpoeunpoBaHHasa B HEro Moaens.

KHonka ans Bbi3oBa KOMaHObl HAXOAMTCA Ha NaHenn YnpaesieHue.

KomaHga Co3damb cneyugbukayuro no c6opke nepemmeHosaHa B Co3damb
crieyugukayuro no GoKymeHmy.

MosiBuNack BO3MOXHOCTb yAaneHus u3 JoKyMeHTa 06BbEKTOB cneumdukaumm, Kotopble
Obinn co3aaHbl B HEM Bpy4YHYt0. OOGbeKTbI yaansaTca 3 Bcex pa3genos cneumgukaumm,
Kpome pasgena [JokymeHmauyus. YaaneHme nponssoantca komaHgon lNpaeka —
YOanumsb nonb3oeamensckue o6bekmsbi. KomaHaa oocTynHa:
- B JOKyMeHTe-crneuudukauumn — yaanaeTt 06bekTbl, KOTopble Oblnn co3naHbl
HEenoCpeACTBEHHO B crieundukauumn, a He NostydeHbl N3 NOAKMHYEHHOro JOKYMEHTA,
- B MNOAYMHEHHOM pexnmMme paboTbl ¢ 06bekTaMmu cneumduKkaumm B YepTexe n B
cbopke — yaansieT o6beKTbI, KOTopble ObinNn co3aaHbl NONb30BaTENEM BPYYHYIO, a He
aBTOMaTM4eckn coopMmnpoBaHbl CUICTEMOIM Ha OCHOBE CBOMCTB OOBbEKTOB.

YepTex ¢ accoumaTMBHbIMM Buaammn cOopku 1 cneumndmrkaums, K KOTOpoi NoaknoyeHa
cbopka, aBTOMaTUYECKN MOAKMHYATCS K BHELUHEMY 0OBbeKTy cneumdumkalmm aTon céopku
Npun ero cosaaHuu.

Mpwv BblAENEHNM B YepTexe MakpoanemMeHTa, BCTaBku chparMeHTa unm n3obpaxeHust 13
BMAa ApYyroro YyepTexa Ha MaHenu napameTpoB oToGpaxkaeTcs CNUCoK Brroyums e
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cneyudpukayuro ¢ oByMs cTpokamu: fJa n Hem. 3ToT cnucok no3songeT
BKITHOUUTL/OTKIIOUNTL Jo6aBneHme B cneumdukaumio CBe4eHUN 0 BbligeNeHHOM obbekTe
(paHee ons BbINOMHEHMS 3TOro AencTBMA TpeboBanocb peaakTupoBaHne CBOMCTB
obbekTa).

Umnopm u akcrnopm

1.  YcoBeplueHCTBOBaH UMMOPT AoKyMeHToB popmaTta DXF/DWG n akcnopT B 9TOT hopmar:

- [Jo6GaeneHna nogaepxka DXF/DWG Bepcumn 2018.

- [MapameTpbl 3KkcnopTa, paHee gocTynHble B dhanne dwgdxfExpAdvanced.ini, Tenepb
MoryT 6bITb 3a4aHbl B Ananore HacTpoviku 3anucu. [Anga atoro cnyxat onuum lMpu
3Kcriopme ycmaHaesiueamsb eceM ob6bekmam cmusib sluHUU “ByLayer”,
Akcnopmupoeamsb 3anueKky ¢poHa dokymeHma o6ekmom WIPEOUT,
3anucbieamb u3zobpaxxeHue 0OKymMmeHma 0515 npednpocmMompa n
Akcnopmupoeamb ecmaesku ghpacmeHmoes 8 BlockReference Ha Bknagke
HononHumenbHO ananora HacTPOWKN.

2. [lpu HacTpoKke MMNopTa LUTPUXOBKM MOXHO BKIHOYMTb ONTMMU3aLMNIO ee KOHTYypa.
PekoMeHayeTcs cnonb3oBaTb 3TOT BapUaHT, eCN pe3ynbTaT MMMopTa LTPUXOBKM
HeygoBneTsoputeneH. Mpu oNnTMMU3aLnM NPON3BOAUTCS aHanu3 KPUBbIX,
OrpaHMyYMBaloLLMX LUTPUXOBKY, M MOMbITKA CO34aTb HA X OCHOBE KOPPEKTHYIO rpaHuLy
LUTPUXOBKM, T.€. 6e3 pa3pblBOB U HANOXEHUI KOHTYPOB.

Omnu4us eepcuu 17.1 om eepcuu 16

O6uwee

1. PaspaboTtaH HoBbIl rpadudecknin nHtepcpenc KOMIMAC-3D Home:
1.1. WHcTpymeHTanbHble naHeny o6beauHeHbl B Habopbl. Kaxapii HAbop crnyxuT ans
BbINOMHEHMSA onpeaeneHHon 3agayn. MNMpu paboTte ¢ pasHbIMK TUNaMX JOKYMEHTOB
Habopsbl pasHble. Hanpumep, B Mogenu ectb Habop And TBEpA0TENbHOro
MOAENMPOBaHUs, AN KapKacHOro 1 NOBEPXHOCTHOrO MoAennpoBaHus, ang paboTtbl ¢
9CKM30M U T. 4.

Onsa ynobctBa HEKOTOPbIE NAHENM BKOYEHbI B HECKONBLKO HAabopoB.
Tekywmnn Habop oTobpaxaeTtcs B VIHCTpyMeHTanbHOM obnacTtun, KoTopast HaXo4uTCA
BBepxy okHa KOMIMAC-3D Home.

[nsa nepekntoyeHnsa mexagy Habopamm CryXuT CnMcok HabopoB, PacnoNOXEHHbIN B
nesoWn vyactn NIHcTpymeHTaneHon obnactu. MNMpu HeobxogumocTu nobyo naHenb
Habopa MOXHO BbIBECTU N3 MHCTpyMEHTanbHon obnactu u NpUKPENUTL K rpaHmLe
OKHa Mnv OCTaBUTb NNaBaloLLEN

HacTtpowka naHenen B IHCTpymMeHTanbHOM o6nacTtn NponsBoANTCS C MOMOLLbIO

KOHTEKCTHOro meHto. OHO coaepXXuT cregylowme KoMaHabl:

- Yeenuyums/YMeHbwWUMb NaHesnb Ha 0OUH cmosibey —
yBenu4yvsaeT/yMeHbLlaeT Ha eQUHNULY KONMYeCTBO KONIOHOK AN oTobpaxeHus
koMaHAa Ha naHenw. Npun gobaBneHnn KONMOHKU LWMPUHA NaHenu yBennymBaeTcs, B
pes3ynbTaTe Yero CTaHOBUTCSA BUAHO BonbLUe KOMaH, a npu yaaneHumn —
HaobopoT.

- Moka3zamb Ha NnaHenu ece KOMaHObI — [OOABNSIET Takoe KONMMYECTBO KOJTOHOK,
NPy KOTOPOM BCE KHOMKWN NaHenu CTaHOBATCS BUAHbI.

- [Jo6basumb KOMaHObI... — BbI3bIBAET ANANOr, B KOTOPOM MOXHO BblbpaTb
KOMaHabl Ana gobasneHus Ha naHens. OgHy U Ty e KOMaHA4y MOXHO BKIIOYMTb B
COCTaB HECKOSbKUX NaHenen.

- YOanumb KkOMaHAy — 1ckntovaeT KoMaHay 13 naHenn. Ecnu KOHTeKCTHOe MeHKo
BbI3BaHO Ha 3arosioBke Mnv Ha cBO6OAHOM MecTe NaHenu, To JaHHas KomaHaa B
HeMm OTCyTCTBYeT.
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1.2.

—_—
> w

1.5.

1.6.

MosiBunack MNaHenb GbICTPOro 4ocTyna, coaepxallas komaHabl Bbibopa pexuma,
ynpasneHusa nsobpaxexHmem u gpyrue. Ee coctaB 3aBUCUT OT KOHTeKCTa. 1o
ymonyaHwuio NaHenb GbIcTporo goctyna HaxoguTtea nod VIHCTpyMeHTanbeHom
obnacTbto.

KomaHapl co cxoxen pyHKLMOHANbHOCTbI0 06 beAMHEHbI B rpynmbl.
lMepekomnoHoOBaHO [MaBHOE MEHIO: U3MEHEHbI HAa3BaHNSA HEKOTOPbIX KOMaHA v
NYHKTOB MEHIO, a Takke Habop 1 cocTaB NyHKTOB.

MaHenb cBOMCTB 1 OkHO CBoncTBa 06beauHeHb! B [NaHens napameTpos. Mpu
BblaeneHnn obbekTa Ha Hen oToGpaXkatoTCA M AOCTYMNHbI ANS pe4aKTMPOBaHMS ero
CBOWNCTBA, a Npu co3aaHnm 06beKTa — ANeMeHTbl, ynpaBngaoLme NocTpoeHnem. ITn
3NEMEHTbI CrpynnMpoBaHbl B CEKLIUN.

MaHenb napameTpoB aBTOMATMYECKN BKIOYaeTcsa (ecnu Gbina oTkNoYeHa) nnm
akTmBu3npyetcsa (ecnu bbina 3akpbiTa Apyrov naHenbto, Hanpumep, [epesom
NOCTPOEHUA) Npu 3anycke nNOOro npouecca, ynpasneHne KoTopbiM
OCyLLEeCTBNSAETCH C NOMoLLbto [NaHenn napaMeTpos.

Bo3moxHO coxpaHeHne paboyero NpoCTpaHCTBa, T. €. CeayLWmMX napameTpoB:
- Tema,

- UBET NoacBeTKM,

— LBET 3HA4KOB,

Habop KomMaHg Ha NaHensXx,

— pacnonoxeHue naHesnen.

Komanapbl coxpaHeHnus, Boibopa 1 yaaneHnst paboumx NnpoCcTpaHCTB HAaXOASTCS B
MEHI0, Bbl3biIBaEMOM KHomnkon Hacmpodika B 3aronoBke okHa KOMIMAC-3D Home.

2. Cuenbto YCKOpEeHUd I'IOCTpOGHI/IVI M3MEeHEHbI NpUHUUnbI paGOTbI KOMaHA:

2.1.

2.2.

2.3.

2.4.

BonbLIMHCTBO KOMaHA AOCTYMNHbI BHE 3aBUCUMOCTM OT TOrO, €CTb NN B JOKYMEHTE
YCNOBWS ANS UX BbIMNOMHEHUSA UM 00 BEKTbI HYXKHOrO TMna. Bo MHOrmMx cnyyasx atm
yCnoBus unun ob6bekTbl MOryT OblTb CO34aHbl yXKe Nocne Bbi30Ba KOMaHAb.
Hanpumep:

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

— B MOAENN MOXHO M3 pexunumMa TpeXMEPHbIX NOCTPOEHUI Bbi3BaTb KOMaHAy
co3gaHusa rpagudeckoro obbekTa — aBToMaTU4eCcKM 3anycTuTcsa npoLecc
pasMeLLeHNs 3CKn3a, NO3BONSIOLNA yKasaTb CYLLECTBYIOLLYIO UK CO34aTb HOBYHO
NNOCKOCTb, 3aTEM B peXMME 3CKM3a 3anycTutca BolbpaHHas komaHaa.

Ecnu B npouecce onepaunn 3agaHo 4OCTAaTOMHO NapaMeTpoB 4SS NOCTPOEeHUS

obbekTa (00 3TOM roBOpUT Hanuune aHToma), TO OH CO34aeTCs aBTOMATUYECKN

npw BbI3oBE NOOOM KOMaHAbl, HE BXOASLLEN B JaHHYo rpynny. Takum obpasom,

NOATBEPXAEHME NOCTPOEHMS He TpebyeTcs.

Hanpumep:

- B rpadpyyeckom JOKyMEHTEe MOXHO Bbi3BaTb KOMaHAy NPOCTAHOBKM pa3mMepa,
Haxo4saCb B pexunme BBoAa TekcTa 0603HayveHnss — obo3HadeHne Gyaet
aBTOMAaTMYECKN CO34aHO C TEKYLLUM TEKCTOM;

- B MOAENN MOXHO BbI3BaTb KOMaHAY NOCTPOEHUs hackn, HaxXoOsaChb B pexmme
pefakTMpoBaHus 3afieMeHTa BblAaBIMBaHUA — eCrniv napamMeTpbl aneMmeHTa bbinm
3a4aHbl, TO OH CO34aeTCsl aBTOMaTUYECKN.

Mpu BbI30BE O4HOM U3 CrPYNNUPOBaHHbLIX KOMaH, HE 3aBepLuast ee, MOXXHO NepenTn

K Ntobon Apyron KomaHge 3Ton rpynmbl, HaxaB KHOMKY Ha MaHenun napameTpos. NMpu

3TOM napameTpbl, 3afaHHble Afs NepBOn KOMaHObl, COXPAHATCS, eCrnn Nx

NCNonb30BaHMe BO3MOXHO BO BTOPOWN KOMaHAe.

Hanpumep:

- B rpapmnyeckoMm JOKYMEHTE MOXHO Bbl3BaTb KOMaHOy NOCTPOEHUS MPOU3BOSIbHOMO
OTpes3kKa, yKasaTb ero Havaro, a 3aTeM Nnepeknio4YUTLCA Ha NOCTPoeHWe
napannenbHOro oTpeska — HavyanbHas ToYka OCTaHeTCs yKasaHHOW,

— B MOAENN MOXHO BbI3BaTb KOMaHAY BblAaBfnBaHWs, Yka3aTb CEYEHNe, a 3aTem
NepeKnNioYMTbCA Ha BpalleHNne — ceyYeHne OCTaHeTCs 3aAaHHbIM.

BonbLIMHCTBO KOMaHA 3auUMKIEHbl, T. €. HE 3aBepLUal0TCA aBTOMaTUYECKM nocrne

NPUMEHEHWUS.
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,D,Opa6OTaHbI AneMeHTbl ynpaBieHna NoCTpoeHneM:

3.1

3.2.

. Ecnu KypCOp yCTaHOBJIEH B YXCIIOBOE MNoJie BBOAa, TO BpalleHne Koneca MblLUn

YBENNYMBAET UM YMEHbLUAET 3Ha4YeHne Ha 1, npu HaxaTon knaeuwe <Ctrl> — Ha
10, <Shift> — na 100.

Bo Bcex npoueccax, npegnonaratowux ykasaHve obbekTos, [aHens napameTpoB
COAEPXMUT perncTpaTtopsbl, rae oTobpaxatoTca CNUCKM YKka3aHHbIX OObEKTOB. YaanaTb
00BbEeKTbl N3 CMNCKOB MOXHO MO O4HOMY UMK rpynnamMu.

Ecnn kakne-nnmbo n3 06beKkToB NOTEPSIHLI (YAaneHbl UM cTann HenpurogHbl s
OAHHOro NOCTPOEHUS), TO COOTBETCTBYIOLLME MM CTPOKU BbIAENAIOTCA B
perncrpatopax KpacHbiM LIBETOM, a Ha3BaHWs 3aMeHATCS TeKCTOM «OObekT
NOTEPSAHY.

BeeneH guanor KoHghueypamop, B KOTOPOM NPOU3BOANTCHA MOAKIIOYEHME U OTKITHOYEHME
moaynen KOMIMAC-3D v KOMITAC-Cnieyugukayus, npunoxeHuin, Gnbnuotek n ytunut. B
ananore Takke BO3MOXHO:

Bkntounte aBTOMaTMYeCKoe NnosnyvyeHne nuueHsmm Ha paboty ¢ mogynem KOMIMAC-3D.
BknounTb aBTOMaTMyeckoe nogknioveHne BolbpaHHbIX NPUIOXEHUA Npu 3anycke
KOMIAC-3D Home. CocTosiHue NpumnoXeH1us Ha MOMEHT OKOHYaHUS ceaHca paboTbl
(nogKknNO4YeHO UK OTKMYEHO) BonbLUle He COXpaHSETCA: NPy CneayoLlem 3anycke
KOMIMAC-3D Home nogkntoyaTcst Te NPUOXeHUs!, AN KOTOPbIX BKITHOYEHO
aBTOMaTUYeCcKoe NOoaKMNHYEHNE.

BbINONHUTL pasfnMyHble OENCTBUS C TEKYLLEN KOHUrypaunen: COXpaHuTb, AOMNONHUTb
Opyron KoHgurypaumemn, BOCCTaHOBUTb YMONYaTeNbHYH KOHUrypauuio, NpUMeHNTb
paHee COXpaHEHHYI0 KOHUrypauuio.

Hantu npunoxeHune nNo Ha3BaHUIO, OTPUNLTPOBATEL NPUMOXEHNUS MO HANUYUIO
nnUeH3nn.

Bbi3oB ananora KoHghuaypamop BO3MOXeEH Kak U3 MeHio Hacmpolika, Tak 1 U3 MEHIO
lMpunoxxeHus.

YcoBepLleHCcTBOBaHO [lepeBo JOKYMEHTa:

5.1

5.2.

5.3.

. D,epeBo Tenepb eCTb B JIOKYMEeHTax BCEX TUMOB. Nms KOPHEBOIo afieMeHTa

HepeBa — 0603HavYeHne n/mnn HammeHoBaHme (CornacHoO HaCTPOMKe) OKYMEHTa.
Hepeso BbinonHaeT pyHKUnn MeHeoxkepa AOKYMeEHTa, a B rpadpuyeckmx
JOoKyMeHTax — Takke MeHemkepa BCTaBOK 1 oparmeHToB. [loaTtomy B [lepese
oTobpaxaloTCs 3HaYKK, NOKasbiBaloLLMeE TEKYLLME 3HAYEHUSA pas3fMYHbIX NapameTpoB
00beKTOB (HanpuMep, BUOMMBIA/CKPbIThIN). LLlenyok no 3Hauky MeHsieT 3Ha4YeHMe Ha
NPOTUBONONOXHOE (€CNKN 3HAYEHWI ABa) UMM pacKpbiBaeT CMUCOK 3HAYEHUN.
[BonHoWM LWen4ok no Ha3BaHWo obbekTa B [lepeBe 3anyckaeT pefakTupoBaHue
aToro obbekTa. Hanpumep, B rpacpmyeckom JOKYMEHTE Takmm cnocobomM MOXHO
nepenTn K pegakTMpoBaHUIO NapameTpoB BUAA, @ B MOAENN — K pe4aKTMPOBaHMUIO
onepauuu.

[BoMHOWM LWLen4oK N0 UMeHN AoKyMeHTa B [JepeBe NoCTpoeHUs 3anyckaeT KoMmaHay
pefakTMpoBaHMSA CBOWCTB ANS AOKYMEHTa OAaHHOro Tuna: MoAernb, YepTex 1 T. 4.

Hob6asneHbl yHKUUN NOMCKa:

6.1

6.2.

. Nownck komaHabl npon3BoanTCA No ee Ha3BaHUIO B cneunaribHOM none B HpaBOVI

yacTu 3aronoeka okHa KOMIMAC-3D Home. Bbibop komaHabl M3 cnvcka HangeHHbIX
3anyckaer ee.

PeanunsoBaH nonck 06bEKTOB No Ha3BaHMIO B [lepeBe AoKymeHTa. [JononHUTENBHO
MOXHO BKIHOUNTE PUMbTP, T. €. YyKa3aTb TUMbl 0OBLEKTOB, Cpeamn KOTOPbIX HYXXHO
nckaTthb.

Mpoyre ycoBepLIEHCTBOBAHUS:

71

. WHTepdeiic MHorMx komaHg nepepaboTaH ¢ Uenbio YHUUKaLMK, YNPOLLEHUS

MPOLIECCOB M YMEHbLLEHMS KONMYeCcTBa HEOOXoaAnMbIX AencTBun. B yacTHocTu:

— 9NeMeHTbl ynpasneHus Ha lMNaHenn napameTpoB neperpynnmpoBaHbl 1
neperMMmeHoBaHbl Mo CpaBHEHUIO C [aHenbl CBOWCTB,

— BneMeHTbl ynpaBneHus u3 amManoros nepeHeceHbl Ha lNaHens napameTpos,

— KOHTEKCTHOEe MEHI0 MMeeT BMA NaHeNN ¢ KHOMKaMMu.
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7.2

7.3.

7.4.

7.5.

7.6.

7.7.

7.8.

7.9.

7.10.

7.11.

7.12.

MoaTBepanTb co3aaHne ob6beKTa — rpadpuyeckoro, TPEXMEPHOro, oobekTa
cneundmkaumm — Tenepb MOXHO HaXXaTUeM cpefHeln KHOMKN NN Koneca MblLUu.
LiBeToBas nHOMKaLUS PEXMMOB: €CNUN BKIMOYEH TOT UM MHOWN PEXUM (ICKM3,
penaktuposaHne ob6beKToB crneumdmkalmm, pasHeceHne c6opkn u 1. n.), To
MEHSIeTCS LBET 3aKnajkv AOKyMeHTa 1 3aronoBka NaHenn napameTtpoB. Hanpumep,
PEeXnMy 3CKM3a COOTBETCTBYET 3€MNEHbIN LBET.

Ecnu B OTKpPbITOM AOKYMEHTE ellie He caenaHbl n3MeHeHus1, komaHaa CoxpaHumb
HeaoCTynHa.

Mocne Bbi3oBa koMaHAbl Nepebopa 06 bEKTOB Ha 3KpaHe OTODpaXKaeTCsl OKHO CO
CMMCKOM OKa3aBLUMXCA Nod KypcopoM ob6bekToB. [pn HaBeaeHnn Kypcopa Ha CTPOKY
Ch1cKa COOTBETCTBYIOLLUNIN OOBHEKT NOACBEYMBaEeTCs B rpadpuyeckon obnactu;
LLIENYOK MbILLLIO HA CTPOKE 03HA4YaeT BbIOOp 0OBLEKTA.

[ns nepeBoga dokyca M3 ogHou obnacTtu OkHa B OPYrylo yxe He TpebyeTcs
LLenKaTb MbIlWb B 3TON 0611acTn — AOCTAaTOYHO HABECTU Ha Hee Kypcop.
Hanpumep, BpalleHne Koneca MbILL N3MEHSIET MacluTab oTobpaxeHust Moaenu,
€Cnn Kypcop HaxoauTcsa Hag rpaduyeckon obnacTbto, 1 NpokpyymBaeT NaHenb
napameTpoB, ECIM KYpCOp HAXO4UTCH Hag HEW.

Mony4nTb MHOPMALMIO O HA3HAYEHUN KOMaHAbl MOXHO, HaBeas Kypcop Ha KHOMKY
BbI30Ba 3TOM KOMaHAbl N 3aepXXaB ero Ha HekoTopoe Bpemsi. Ha skpaHe
NOAABNSAETCS OKHO C ONMcaHneM KoMaHabl, a eCriv KomaHaa HeaoCcTynHa — C
yKa3aHWeM MpUYrHbl HEQOCTYMHOCTMW.

OnTMmn3npoBaHa NpoBepKa HaNMYMa N3MEHEHUIN B OTKPLITbIX OKYMEHTax unu
CBSI3@HHbIX C HAMW (MPOM3BOAMTCS, ECIM NMPU HACTPOWKE BKIMIOYEH KOHTPOSb 3a
namMeHeHuaMun cannos). B pesynbTaTe 3HaUNTENBHO COKpaLLEHbl 3a4EPXKKM MpK
pabote B KOMIMAC-3D Home 1 npu Bo3spaTte B okHo KOMIMAC-3D Home 13 okHa
ApYyroro npunoxeHuns. 3agepxkn 6u1nn ocobeHHO 3ameTHbl Npu paboTe ¢
OOKyMEHTaMu, pacrnosnioXeHHbIMWN Ha CETEBBLIX pecypcax.

HocTtyneH BbIGOp cneunanusauun gns yepTtexen n getanen. Cneunanusauus
OOKYMEHTa yKasblBaeT Ha TUMN ero COAEPXXMMOro, B 3aBUCMMOCTM OT KOTOPOrO B
OOKYMEHTE AOCTYNeH TOT Ui MHON Habop MHCTPYMeHTOB. [pyrumu cnoBamu,
crneynanusaumm oTnM4aTCs COCTaBOM KOMaHA B MEHIO U B VIHCTpyMeHTanbHon
obnactu. Cneunanusaumio BbIGUpaeT Nnonb3oBaTenb NpU CO34aHnn JOKYMEHTA.
Hanpumep, ecnn HoBas AeTanb co3gaHa co crneuvanusaunen Jlucmoesasi demarnb,
TO B HEW NPUCYTCTBYIOT KOMaHAbl FIMCTOBOrO MOAENNPOBAHNS U OTCYTCTBYHOT
KOMaHAbl TBEPAOTENLHOIrO MoaenupoBaHusi. COOTBETCTBEHHO, B «0ObIMHONY AeTanu
(co cneumanunsauven Jemarsb) Ha060POT, €CTb KOMaHAblI TBEPAOTESNBHOMO
MOAENNPOBaHUS U HET KOMaHZA NUCTOBOIO MOAENNPOBAHUSI.

Bo Bpemsi paboTbl C JOKYMEHTOM €ro cneumannsaunio MOXHO MEHSATH C MOMOLLbIO
KoMaHg 13 MmeHto @alin — Cneyuanu3ayusi. 3To He BNUSIET Ha 0ObeKTbI
OOKYMEHTa, CO3[jaHHble OTCYTCTBYHOLMMM B TEKYLLEN Cneumnannsanmm KomaHaamu.
Mpn HeobxoaMMOCTUN 3TN 06 BEKTLI MOXHO peaakTMpoBaTb 06bIYHEIM 06pa3om 6e3
CMeHbl cneumanusaumn.

[oGaeneHo HOBOE CUCTEMHOE CBOMCTBO Paccekamb Ha pa3pe3ax, OHO MOXET
MMeTb 3HaveHue «da» unu «Het». CBOMCTBO NpeaHas3Ha4YeHo Ansl UCMNONb30BaHUS B
MoZensx; oT Hero 3aBMcuT, OyaeT AaHHas MogenNb NoKasblBaTbCA pacce4YeHHON Ha
paspese/cedyeHnn B acCoLMaTUBHOM YepTexe U HeT. Takum o0pasoM MOXHO
3apaHee, T.e. O CO34aHnNd B YepTexe paspesa/ceyeHust, onpeaeniTb
HepaccekaeMble getanu. lNocne co3ganusa Buaa ynpaeneHne paccevyeHmemM getanen
no-npexxHemMy NPoOn3BOAMUTCS C MOMOLLbIO KOMaHAbl He pa3pe3amb U3 KOHTEKCTHOMO
MeHto B [lepeBe, Tak Kak U3MeHeHME 3Ha4YEeHNs CBOMCTBA B YepPTEX He NepeaaeTcs.
B pasgen JononHumenbsHbie koObI ananora Koobl u HaumeHoeaHusi fobaBneH
kog Y — YOocToBepsroLwmin fINCT.

SameyaHue. Ecniv OOKYMEHT JOMKeH uMeTb ABa kofa, Hanpumep, Cb-Y[, To
pasgenutenb U BTOPOWN KOA4 HEOOXOAMMO BBOAUTL BPYUHYHO.

BubnunoTtekn ctanun yHnBepcanbHbIMU, T.€. B HUX OAHOBPEMEHHO MOTYT XpPaHUTbCS
KOMIMAC-dparmeHTbl, KOMMAC-mogenn n KOMINAC-TeKkcToBblE JOKYMEHTHI.
Pacwupenne danna 6udnunotekn kle — Kompas Library of Elements. [1aHHble
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BMbnmnoTekn MoryT Takke BKMoYaTb pacTpoBble nsobpaxeHusa, KOMMAC-Tabnuubl 1
txt-cbannel.

TpexmepHoe MmodenuposaHue

1.

9.

Cposur M306pa)KeHI/IFI B OKHE MoJenn Tenepb Npon3BOoANTCA TakK XKe, Kak U B OKHE
rpad)mquKoro OOKyMeHTa — nepemMeljeHmemMm mMmbillin C HaXxaTomn cpe,u,He|7| KHOMKOW Unu
Konecom. [Ans BpaweHuna Mmoaernn Hy>KHO nepemMellaTtb Mblillb C HaXkaTom I'IpaBOIZ KHOMKOW.

Mpwu ycTtaHoBKe opueHTauum HopmMasibHO K... U NPY NEPEXOEe B PEXMM 3CKM3a
NPOUCXOANT MUHMMAaIbHbIN MOBOPOT MOAENN, NPY KOTOPOM yKasaHHast NIOCKOCTb
CTaHOBMUTCS NaparernbHa aKpaHy.

HoBble BO3MOXHOCTY ynpaBneHna opneHTaunen:

- [ocTtyneH BbIOOp 0AHOM U3 6 NpeaonpeneneHHbIX akCOHOMETPUYECKNX CXEM, B TOM
yncne cooTtBeTcTBYOWMX ISO. AKCOHOMETpPUYECKas CXxeMa — COBOKYMHOCTb
rMaBHOro BMAa M COOTBETCTBYHOLLNX €My OPTOroHanbHbIX BUAOB (CneBa, CBEPXY U
T. 4.), N30MEeTpUN 1 gumeTpmn. Bo3aMOXXHO co3gaHne nonb3oBaTENbCKON CXEMbI
nyTemM YCTaHOBKM FMaBHOroO BUAa Mo TEKYLLEeN opueHTaumm Mogenu.

- [Npn ycTaHOBKEe NONb30BATENLCKOrO BUAA BO3MOXHO OTODpaXeHne cedeHnss Mmogenu,
KoTOopoe 6bINo TeKyLWMM Npy CO34aHUKN 3TOro BMAA.

KoMMOHEHT NepBoro ypoBHS MOXHO nepeasuraTth B c6opke Mblllblo, 63 Bbi3oBa
cneumanbHon komaHabl. [ns 3TOro Hy)kKHO YCTaHOBUTL KYpCOP Ha KOMMOHEHTE, HaXaTb
NeBy KHOMKY MbILIK 1 NepemMellaTh ee. Benen 3a kypcopom 6yaeT asuraTecst oaHToOM
komnoHeHTa. Korga dhaHTOM AOCTUrHET HY)KHOIO MOSIOXKEHWS!, KHOMKY MbILW cneayeT
OTNYCTUTb — KOMMOHEHT ByAeT NnepemMelleH B ykasaHHOe MECTO (€Crn 3TOMY He
npensaTcTBYeT OUKCaLMA UK COMPSKEHNS).

MosiBUNack BO3MOXHOCTb CMEHbI CXxeMbl ocBeLLeHns. ONTManbHbI BapuaHT OCBELLEHMWS
A5 KOHKpETHOW Mofenu onpegensietca ee popmon. Hanpumep, ecnn obwas dopma
Moaenn — kopoO, TO ANns ynyyleHns BUOUMOCTN BHYTPEHHNX SNEMEHTOB KOHCTPYKLMM
pekomeHayeTcs cxema OceeweHUe mpemsi ucmovyHukamu. KomaHabl Bbibopa cxembl
OCBELLEHMSA HaxoaaTcsl B MeHo Bud — Cxema oceeuwjeHusl.

KomaHzabl MOCTPOEHUs1 311EMEHTOB BbIAABMMBAHUSA, BPALLEHWS, MO CEYEHUSIM U MO
TpaekTopuu (bbiBLIAA KMHEMATU4YECKasl) Tenepb MOryT Kak 4ob6aBnaTb maTepuarn, Tak u
yAansitTb €ero — 3TO 3aBUCUT OT BblibpaHHOro pesynbtaTta onepauun: O6LeduHeHue,
Hoeoe meno, BoiyumaHue vnv lNepeceyeHue. Taknum obpasom, yaaneHne obbema
MOXHO npeobpasoBaTb B ero gobasnexHve. OTaenbHble KOMaHAb! BbIPE3aHWNSI COXPAHEHBI,
HO UX OTNMYME OT KOMaHZ MPUKNENBAHUS NULLb B HACTPOWNKE pe3ynbTaTta onepaumm no
YMOSYaHUI0.

KOHTYypbl B 3CKu3e ceveHus ans onepauun BbligaBnMBaHUS, BpaLLeHMs 1 N0 TpaeKkTopun
MOryT nepecekaTbCs. ECNu KOHTYpbl pa3oOMKHYTbI, TO CTPOUTCH TOHKOCTEHHbLIN 3NEeMEHT, a
€CNKN 3aMKHYTbl — CMJIOLWHON, hopMa CeYeHMs1 KOTOPOro nNpeacTaensieT cooomn
ob6beanHeHne obnacTen, orpaHUYEHHbIX KOHTYpaMmu.

MosiBunack BO3MOXHOCTb CO34aHUSi 3ieMeHTa BblAaBNMBaHMS, OTCTOSILLENO OT CBOEro
ceyeHus.

[lns 3TOro BblAABNMBAHME OOMKHO NPOU3BOAUTLCS B ABYX HanpaBreHunsx: B O4HOM Ha
MONOXUTENbHOE paccTosiHWe, a B APYroM Ha oTpuuaTenbHoe. OTpuuaTenbHoe paccTosiHue
MO MOAYMIO AOMKHO ObiTb MEHbLLE NONoXUTENbHOro. B pesynbtaTte nonyynTcs afieMeHT,
CMEeLLeHHbI OTHOCUTENBHO ceveHusi. Takum obpa3oM, 3agaBast pa3nMyHble PacCTOSIHUS
BblAaBMMBaHNS, MOXHO CDOPMUPOBATL HECKONbKO OTAENbHbIX 3NIEMEHTOB OAHOIO U TOro
e ceyeHusi 6e3 NOBTOPHOrO CO3AaHNsA PUrypbl CEYEHNUS.

AHaNOrMYHoO MOXXHO CTPOUTb NMOBEPHYTbIE OTHOCUTENBHO CBOMX CEYEHUIN NIEMEHTHI
BpaLLEeHUs.

Ecnu BbigaBnuBaHme nponssoantca cnocobom Jo o6wekma, To0 HanpasnieHue
BblOaBNMBaHUSA onpeaenseTcs aBToMaTUYecKu.

10. PacwupeH dyHKUMOHaN onepawumm no Ce4eHnaM:
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

- B kauecTtBe ceyeHun MOryT NCNoOMNb30BaTbCS HE TONBbKO 3CKU3bI, HO U Ntobble nnockue
KpuBble 1 pebpa, a Takke NNOCK1e rpaHn Ten u NOBEPXHOCTEN.

- MoxHO 3apaTb OAHY UM HECKONbKO 06pasytoLmnx — KpUBbIX, KOTOPbIE ONpeaensitoT
dopmy anemeHTa mexay ceveHusamn. Obpasytone OMKHbI COeANHATL CEYEeHNs B
NOpsIAKE UX PacrnonoXeHUsi B CrINCKE.

- TMosiBUnacb BO3MOXHOCTb SIBHOFO yKa3aHWUsi TOYEK CEYEHWUIA, KOTOPbIe AOMKHbI ObiTh
COEeAVHEHbI ApYT C AAPYTOM B pe3ynbTaTe NOCTPOeHUsi. T ToUkM oBpasytoT Tak
HasblBaeMble Lenoykn. KonnmyecTBo Lienoyek He orpaHnyeHo.

OTcyTcTBUE NepeceyeHuns ygansemoro obbema ¢ Tenom 6onee He cunTaeTcs OLWMOKOMN.
Bnarogaps aTomy B Moaenu Tenepb He NOsiIBNAOTCA OWNOKM, HanpuMep, B pesynbTtaTe
NepecTpoeHns NOCne M3MEHEHWUSI NEPEMEHHbIX.

Mpun co3gaHum getanu B KOHTEKCTE COOPKM MOXHO BBECTM 0603HAYEHNE N HauMeHoBaHWe
aTon getanu. Kpome Toro, MOXHO ykasaTb, OyaeTt nu umeHem dhanna
0003HauYeHne/HanmeHoBaHne/nx kKoMOGMHaUna nnn nmsi dyageT BBEAEHO BPYUHYIO.

O6beanHeHbl Apyr ¢ APYrom crnefylowme onepaumm:

- cnupanb KOHU4Yeckasi u cnmpanb LunuHapuyeckas, T. €. BO3MOXHO npeobpasoBaHme
OLHOW cnupanu B Apyryto,

— CeyYeHue NoBEPXHOCTbIO U CeYEHME MO ACKN3Y,

— HamnoXeHWUs COMpPsKEeHWUN, T. €. BO3MOXXHO Npeobpa3oBaHmne O4HOro COMpsiKeHUs B
apyroe (B 3aBUCMMOCTM OT TUMOB Y4aCTBYHOLLNX B COMPSKEHUN 0OBEKTOB); Hanpuvep,
CONpsXeHWe napasiesibHoO MOXHO Npeobpa3oBaTh B CONPSKEHME 100 yerioM,
coernadeHue — B Ha paccmosiHUU W T.1.

Bynesa onepauusi Bo3amoxHa 6onee yem Hag AByms Tenamu. Mpu atom:
- obbeauHeHe Npou3BOaAUTCSA A1t BCEX YKasaHHbIX Ter,

- BblMMTaAHME — M3 NEPBOro Tera ocTarnbHbIX Tes,

- nepeceyeHne — NepBoro Tena ¢ ocTasnbHbIMW.

HopaboTaHa kKoMaHaa pasMeLLeHNst 3CKn3a:

- B rpadmueckoin obnactu otobpaxaeTcs anemMeHT 6a3npoBaHns, NO3BOSAHOLLNNA
COBVHYTb M MOBEPHYTb CUCTEMY KOOPAMHAT 3ckm3a 6e3 obpaweHuns Kk MaHenn
napameTpoB.

- MoXHO yKka3aTb 00bEeKThI, 3agatoLLme NosioXKeHMe CUCTEMbl KOOPAMHAT 3CKM3a.
To4yeyHbIn 06BLEKT onpeaenseT nonoxeHne Hadana CK, a NMHENHbIN Unn NIOCKUA —
HanpasneHne ogHon nua ocen, X unn Y.

- Ocb Z MOXHO HanpaBuTb B 0BpaTHYO CTOPOHY — 3TO O3Ha4aeT NepeHoC acknsa Ha
0oOpaTHy CTOPOHY €ro nrocKoCTu.

YnpasneHue Tunamu 3arpyskum cbopkm n ee KOMNOHEHTOB Npou3soauTcs B [lepese
NOCTPOEHUA. YTOObI BKIIOYNTL OTOBpaXXeHNe 3HaYKOB, NMOKa3bIBaOLLMX TUMbI 3arpy3ku,
HY>XHO BbI3BaTb N3 MEHIO HacTponkn [lepeBa komaHay Tun 3a2py3ku. LLlenyok Ha 3Hauyke
pacKpblBaeT MEHIO TUMOB 3arpy3ku; Ans cOOpKM B 3TOM MEHIO NPUCYTCTBYET TaKKe
komaHaa Tunbi 3a2py3ku, NO3BONAKOLWANA CO34aBaTb U PpeJakTUPOBaTh TUMbI 3arpy3Ku.

YnpaBneHue reomeTpmen n BBoA Hagnucem pasamepos 1 0603HAYEHUIN CTann MOEHTUYHBbI
aHanornyHbIM nNpoleccam B rpadmyeckom gokymeHTe. Kak n B rpadhnyeckom JOKyMEHTe,
TEeKCTbl B haHTOMaxX pa3mepoB 1 0603HavYeHuIn 6onblue He 3aMeHsATCs rabapuTHbEIMU
NPSIMOYrofibHUKaMW.

Paamep OT oTpeska 40 TOYKM MOXKHO NPOCTaBUTb C NOMOLLbIO KOMaHAb! JIuHelHbI
pa3mep, yka3aB HyHble 06bekTbl. KomaHaa JluHelHbIlU pa3mep om ompe3ka 00
MOYKU VCKNIOYEHA.

[lepeBo NOCTPOEHMS TEKYLLErO UCMONHEHNS OToBpaXaeTcsi B HUXKHel YacTu [lepeBa
WCMONHEHWI, T.€. NepeKnYeHne Mexay HUMK Gonblue He TpebyeTcs.

Bo Bcex TpexmepHbIX onepaumsx 4OCTYMHbI:

- reoMeTpUYeCcKUn KanbKynaTop, NO3BOMSIOLNA UBMEPUTL PACCTOSIHUE (MUK Yron) Mexay
ob6bekTaMm MOAENM M UCNONb30BaTh €ro B KA4ecTBe 3Ha4YeHUs JIMHENHOro (Mnu
yrnoBoro) napameTpa,

- KOMMPOBaHWE 3HAYEHUIN NapamMeTpa B TEKYLLYIO OnepaLmio U3 Opyron Takon xe
onepauuu.
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

KoMaHabl reomMeTprnyeckoro Kanbkynsitopa v KonMpoBaHUs 3HaYeHUsI NapameTpa
Haxo4siTCA B MEHIO, KOTOPOE PacKpbIBAETCS LLEMYKOM MO CTPESKE CrpaBa OT Ha3BaHUS
nons Ans BBoAa NMHENHOro Unu yrioBoro napameTpa.

Bo Bpems BbINOMHEHUSI TPEXMEPHOW onepauun B Hee MOXHO CKONMpoBaTh NapameTpbl
Apyron Takon xe onepaumn. KHornka BbidoBa koMaHabl Konupoeamb napamempsbl!
HaxoguTcs Ha NaHenn GeicTporo goctyna.

CeovictBamu 06BbEKTOB B [lepeBe MoAeny MOXHO ynpaBensaTh U BO BPEMS BbINOSTHEHUS
onepauun. Hanpumep, MOXHO CKPbITb OOBEKThI, MELLAoLLMe KOHTPONNPOBATb
MOCTPOEHME.

Mpun BCTaBke KOMMOHEHTa B COOPKY MOXHO OTKITHOYUTL NMOKa3 3TOr0 KOMMOHEHTA C
MOMOLLbIO KOMBUHauuK knaeuw <Ctri>+<Shift>+<H>. [locne 3TOro Ha aKpaHe ocTaeTcs
TONbKO aNeMeHT 6a3MpoBaHMsA KOMMOHEHTa. 10 OKOHYaHMU BCTaBKN KOMMOHEHT
CTaHOBUTCA BUOVUMBIM.

CnnanH no To4kam MOXeT conpsiraTbCd ¢ 06bekTamn Mogenu B N0OOM M3 CBOMX TOYEK, a
He TONbKO B KpaMHNX.

NopaboTaH Npouecc HAaCTPOWKN PasHECEHUSI KOMMOHEHTOB COOPKM:

- BCe MapaMeTpbl Lara pa3HeceHns aBTOMaTUYECKN MPUMEHSIIOTCS MOCHe UX 3adaHus,

- Tenepb paccTosiHWE NepeMeLLEHNS KOMMOHEHTa MOXXHO 3a4aBaTh MbILLbHO B
rpaconyeckorn o6nact — Ans 3TOro CRyXuT cneuuanbHas oGbemMHas cTpernka,
oTobpaxatoLlasicss psiioM C KOMMOHEHTOM.

,D,J'IFI noBblLLEeHNA HarmaaHoCTn 1 y,EI,O6CTBa MCMNOMb30BaHUS U3MEHEH BHELLHUIA BUA U
NnoJi1oXeHne XapaKTepHbIX TOYEK TpeXMepHbIX OOBbEKTOB.

HopaboTaHo 0603Ha4eHme gonycka opMbl U PACMONOXKEHUS:

— (O06o3Ha4veHne MOXET ObITb «MPUBSI3AHOY K MONKe pasmepa. [ns 3Toro pa3mep OOMmKeH
ObITb yKa3aH kak 00BLEeKT, onpeaensowmnn 6a3oByro NIOCKOCTb AoNycka dOpMbI, U Kak
0OBbEKT BblpaBHUBaHWSI foNycka hOpPMbI.

- OrtBeTBneHne 0603HayYeHNS MOXKET ObITb «NMPUBA3AHO» K KOHLYY pa3mMepHOn NMHUK
FNIMHENHOTO UK YrOBOro pasmepa. [ns 3Toro Nnpy 3agaHnumn KoHLa OTBETBNEHUST HY)XXHO
ykasaTb pa3mepHyto nuHmo. O6o3HavYeHne SOMKHO NexaTb B NIIOCKOCTU pasmMepa; npu
HeobxoaNMMOCTN aBTOMaTUYeCKM 400aBNAOTCA N3NOMbl OTBETBIEHUS.

- Ecnu npu co3gaHumn oTBETBNEHUS yKa3biBaTb rPpaHb, YAepKMBasi HAXaToln KnasuLly
<Ctrl>, To OTBETBNEHME CTPOUTCS NEPNEHONKYNAPHO 3TON rpaHn. Npn HeobxoammocTu
aBTOMaTM4eCckn 406aBnNATCA N3NOMbl OTBETBIIEHUS.

OTOT Npuem JOCTyneH Takke Npy Ao00aBneHnn OTBETBEHUN K NIMHUM-BbIHOCKE.

YcoBepLUeHCTBOBaHbI KOMaHbl CO30aHUs TMHUM-BBIHOCKM, HOMEPOB MO3ULIUIA,

0603HaYeHUn MapKMPOBKN N KNENMEHUS:

— 0ObEKTbI, K KOTOPbIM OTHOCUTCS 0603HaYeHNEe, MOXHO 00aBnsATL 6e3 [obaBneHus
OTBETBIIEHUS,

- pobGaensieMmble 00bEKTbl He 00513aTeNbHO AOMKHbI MEepeceKkaTbCsi C MNOCKOCThIO
o0b603HaYeHus.

Ecnun 3HauyeHue ceoncTBa lMo3uyus ona Tena unm KOMNOHeHTa 3aflaHo, TO Mpu Co3aaHun
NO3MLMOHHOW NIMHMN-BLIHOCKM, YKa3blBaloLen Ha 3TOT 0ObEKT, B HEN aBTOMaTU4ECKM
dopmMUpyeTCs CChifika Ha COOTBETCTBYIOLLIEE CBOMCTBO.

Mpv NOCTPOEHMUMN NMHENYaTON NOBEPXHOCTU NEPEKITYEHNE MEXAY CnMCKamn 06 bEKTOB, U3
KOTOPbIX COCTaBMNAKTCA HanpasnsaLmne, NPoU3BOANTCA aBTOMATUYECKU: YKa3aHHbIN
06bEKT MonaaaeT B CNUCOK TOW HanpaBnsaoLwen, YbuM NPoaOIHKEHNEM OH SBNSIETCS.
Mocne 3aBepLUeHNs KOMaHAbl BCe 3aaHHble NapameTpbl copacbiBaloTcs, T. €. B
crenyloLwuii pa3 KomaHaa 3anyckaeTcsi C yMmonyaTenbHbIMIU NapameTpamMu.

Mepexon Kk pegakTMpoBaHMio 06beKTa No ABONHOMY LLENYKY Tenepb BO3MOXEH U BO BPeEMS
BbINOSHEHMS KOMaHAbl. TeKkyllas komaHaa npy 3ToM npepbiBaeTcs.

YcoBepLUeHCTBOBAHMS NMMCTOBbLIX OnepaLuii;

- [Ins nocTpoeHusi cruba MOXHO ykasaTb cpa3sy HeCKornbko pebep. B aToMm criydae

OOCTYMHO TaKkke 3aMblkaHMe: And CMeXHbIX CrmboB (ecnv pedbpa obpasyoT Lenoyky) 1
B Hayane/koHue Lenoyek n oTaenbHbIX pebep.
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34.

35.

36.

37.

38.

39.

- [pn nocTpoeHnn nuHenvaTon obevarkmn UMeeTca BO3MOXHOCTb CerMeHTaumm ayr B ee
3CKun3ax.

- Bo Bpems HacTponkn napameTpoB pa3BepTKN oToOpaXkaeTcsl ee haHTOM; TaKkKe
daHTOM nosiBuncs B komaHgax CoeHyms n Pazo2Hyms.

Bo BpemMsi nocTpoeHmsi 06 bEKTOB, 3aBUCSALLMX OT CUCTEMbI KOOPAMHAT, MOXHO BblGMpaTh
CUCTEMY KoopauHar.

MosiBunachk BO3MOXHOCTb CrlaXXMBaHUSA U3obpaxkeHns Ha akpaHe (rpaHen, pebep,
CMMBOJIOB M T. N.). Ka4ecTBO CrnaXmnBaHUsA MOXXHO HacTpPOUTb.

BBeneHa HacTporika OTPMCOBKN YCITOBHOIO U3obpaxeHus pesbbbl. NMonb3oBaTtens MoxeT
BKITHOYUTL/OTKITIOYNTL OTPUCOBKY OYEPKOB LMnMHApa, nsobpaxatowero pessby, n Boibpatb
CTUNb NIMHUW: CNIOLLHAsS UNWN NYHKTMPHas. HacTporika nponssoauTcsa B guanore
Hacmpolika — Mapamempesbl... — Cucmema — Pedakmop modeneli — YcrnoeHoe
u3obpaxkeHue pe3bbbl. N306paxeHne pe3bbbl B BUAE ABYX NMYHKTUPHBIX OKPYXXHOCTEN
cootBetctByeT [OCT 2.056-2014.

Ecnun petanb co3gaHa co cneuvanusauven Jlucmoeasi demasb (a Takke ecnu
cneunanusaums [Jemanb naveHeHa Ha Jlucmoegass demarib), TO B HEV aBTOMATUYECKN
opmupyeTcsa Habop NepemMeHHbIX MMCTOBOro Tena. 3HayeHus nepeMeHHbIX
COOTBETCTBYIOT HACTPOWKe A5s HOBbIX AeTanen. bnarogaps saTomy nepemMeHHble
NINCTOBOrO Tena MOXHO M3MEHUTb A0 ero NoCTPOeHUs B AeTanu.

Ecnu B pexxvme oTobpaxkeHns pasmepoB BblaeneHa onepauusi, 6asmpyroLlascs Ha ackuse,
TO MOKa3bIBaOTCSA He TONbKO pa3Mephbl onepawuum, HO U pa3Mepbl 3TOro ackuaa (npwu
YCNOBMWU, YTO OHM B HEM CO3aaHbl). Hanpumep, ons onepauun BolgasnusaHms 6ygyT
nokasaHbl pa3Mepbl 3CKM3a-ceveHusi, ans pebpa KecTkocTU — pasMepbl 3CKM3a,
onpeaensioLLero BHELHUA KOHTYp pebpa

Komangbl Cozdamb demasib 1 Co30amb sioKanbHy0 demarib NepeMMeHoBaHbl B
lpeobpa3zoeamb e demarnb n lpeobpa3zosamb 6 /IOKanbHYyO demarib, a TakkKe
nepeHeceHbl U3 MeHio Pedakmop B MeHO YnpaeseHue.

Fpaghuyeckue dokymeHmbI

1.

YcoBepLueHCTBOBaHbI koMaHabl CmaHdapmHbie 8audbi ¢ Modesiu  Bud ¢ modenu

(npexxHee Ha3BaHne — lpou3eosibHbIU 8UOD).

- Tpoeunpyemyto MoAeNb MOXHO NPOCMaTpPMBaTh B CNeLmanibHOM OKHE — OKHE MOAEenu-
NCTOYHMKA. B 3TOM OKHE MOXHO YCTAHOBUTb MPON3BOSIbHYI0 OPUEHTALMIO (MbILLBIO,
KnaBmaTypow Mnn C MOMOLLbIO 3NieMeHTa ynpaBrieHNsa opueHTaumnemn) n Ncnonb3oBaTb
ee Ana NpoeumpoBaHus B Bua,.

- Ecnn mogene MHorotenbHas, To MOXHO BblOpaTh npoeuupyemMmoe Teno (tena). Beibop
Npou3BOANTCA NYTEM YKa3aHWUsi TeN B OKHE MOAENM-UCTOYHUKA.
lNpumeyaHue. 3anyCTUTb NPOELMPOBAHNE OTAENBHbLIX TEN MOXHO HEMOCPEACTBEHHO U3
mozenu. [Ins 3Toro Hy)kHO BbIAENUTL Tena B [lepeBe NOCTPOEHUS 1 BbI3BaTb U3
KOHTEKCTHOro MeHto komaHay Cozdamb Yepmex.

MacwTtab co3gaBaeMoro Buaa MOXeT aBToMaTUdeckn o6aBnaTbCa B ero Haanuch, ecnuv
3TOT MacLuTab OTNMYaeTCa OT yKasaHHOro B OCHOBHOW Haanucu. [JaHHas BO3MOXHOCTb
BKIoYaeTcs onuuen Brknroyams @ Hadnuck euda Macwmab, OTNNYHBIN OT YKa3aHHOrO B
OCHOBHOW HaanMUCcY B AMarnore HacTpoKrk/ Buaa (4N HOBOrO YepTea Bbl3blBaeTcs

komaHgon Hacmpolika — lNapamempebl... — Hoeble dokymeHmbl — [paghuyeckuli
dokymeHm — [lapamempbi dokymeHma — Bud, a onsa Tekywero — Hactpomnka —
MapameTpbl... — Tekywmmn yeptexk — lNapameTpbl AOKyMeHTa — Bua).

O6paTtnte BHMMaHMe Ha TO, YTO CpaBHEHME MacLTaboB NPOM3BOOMTCS TOSIBKO NpU
co3gaHum BuaoB. MiameHeHne macwtaba umMeroLerocs Buaa unmn ykasaHue gpyroro
macliTaba B OCHOBHOW HAaANUCK YepTexa He BNUSIET HA COCTaB HaANucen BUOOB.

Bo Bpemsi npocTaHOBKM pasmepa nnv 0603HavYeHnsi cuctema onpeaensieT, kKakomy Buay
OHO [JOJKHO NpUHaanexaTtb, U aBToOMaTUYeCcku AenaeT 3ToT BuA TekywmmM. bnarogaps
3TOMY CcO34aHHbIN pa3mep unm obo3HaveHe nonagaeT B HYXXHbI BUA,.

O6beanHeHbl kKoOMaHabl U3MEPEHWNIA;
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10.

11.

12.

- PaccmosiHue mexdy deymsi moykamu, PaccmosiHue mexady 08yMsi KpuebIMU W
PaccmosiHue om kpueol 0o mo4ku — B koMaHay PaccmosiHue mexdy dsymsi
obbekmamu,

- Yeon mexdy dsymsi npsiMmbiMu/ompe3kamMu 1 Y2011 1o mpemM mo4YykamM — B KOMaHAy
Yeon.

HoBble Bo3MOXHOCTU paboTsl ¢ cuctemamu koopaunHat (CK):

- B cnuncok Bblbopa Tekyuwien CK BkntoyeHa CKO — CK doparmeHTa unum TekyLero suaa
yepTexa,

- Mpu CO30aHMM NOKaNbHON CUCTEMbI KOOpAUHAT MOXHO BbibpaTb CK, B koTOpOn dyaet
3agaHo nonoxeHne Hosou JICK: CKO nnu Tekywas CK.

KomaHabl BbIpoeHsIMb No3uyuu no 20pu3oHmManu v BeipoeHssmbs nosuyuu no
eepmukasnu 3ameHeHbl KOMaHaoW BbipoeHsIMb NosKu 8bIHOCOK. OHa NPUMeHNMa Ko
BCEM 0603HaAYEHUAM 1 pasmepam, UMEeIOLLIMM B COCTaBe NMUHUIO-BbIHOCKY.

Hob6aeneHbl komaHabl JIUHUSI cnoXKHO20 pa3pe3a/cevyeHusi v JTuHUsI CI0)KHO20 pa3pesa
Ans 0003HaYeHUs NONOXEHUS CEKYLLMX MNOCKOCTEN CMOXHOro paspesa B
MaLLMHOCTPOUTENBbHbIX U CTPOUTENbHbLIX YepTexax COOTBETCTBEHHO. [1pexHne KomaHabl
JluHusi paspe3a/cedyeHusi n JIuHusi paspe3a Tenepb NO3BONAIT co3aaBaTb TOMbKO FIMHUK
NPOCTbIX pa3pe30B.

Beoa Hagnucelt B paamepax U 0603HaYeHMsIX Tenepb Npou3BoanTCS B rpadmnyeckon
obnacTtu, HenocpeaCcTBEHHO Ha pa3mepe UM 06o03HaAYEeHUMN.

Avanor Bbi6op keannumema nepenmeHoBaH B Knacc donycka v NofHOCTbIO
nepepaboTtaH. [peacraBneHne KNaccoB Aonycka B guarore crano 6onee HarnsgHbIM: BCe
OHM cBedeHbl B ogHYy Tabnuuy; knaccel o0Lwero u npegnodTuTensHOro NnpUMeHeHUs
BblAeneHbl; Npy HeOBX0OMMOCTU MOXHO COKpaTUTh TabmnuLy, OCTaBMB B HEWN TOMNbKO
Knaccbl 00LLEero npMMeHeHUs.

XapakTepHble TO4YKkK, oTobpaxatoLmecs npyu pegakTmposaHum o603HaveHn u pasmepos,

ctanu 6onee yHKUMOHaNbHbIMK. B yacTHoCTH:

— XapakTepHas ToYKa B Hayarne nosku no3sonseTt 4obaBuTb OTBETBMEHNS,

— KOHTEKCTHOE MEHI0 XapaKTepHOMN TOYKM Y CTPErKN NO3BONSET CMEHUTb ee BuA,

— Ha pa3MepHYo NUHMIO NPOCTOro NIMHENHOro pa3mepa gobasneHa xapakrepHas Touka,
no3BonsLLas HakNnoHUTL ero 6e3 obpalleHus Kk MNaHenu napameTpos,

- K pasmepaMm C BbIHOCHbIMW NUHUAMU AoDOaBneHbl cneunanbHble 3HayYkn (MMKTorpaMmmMa
«rnas»), ynpasnstoLime otobpaxeHnemMm BbIHOCHbIX NIMHUMNA,

- pasmMep c 06pbIBOM MMEET XapaKTEPHYIO TOYKY, COOTBETCTBYIOLLYIO BTOPOW TOYKE
NpuBs3KM pa3mepa (06bIMHO — Ha OCK); UBMEHEHWE NOMNOXEHNSI 3TON TOYKN NO3BONSET
nepecTpouTb pa3Mmep: NpMBs3aTb ero K Apyromy o6beKkTy 1 nepecuntaTb 3HaYeHue
pasmepa.

HopaboTaHa komaHga Jonyck ¢popmMbI u pacrnosioXeHus:

- B yrnax n B cepeguHax CTOPOH paMky 0TobpaxatoTCsl XapakTepHble TOUKN,
nossonstowme 4o6aBNTL OTBETBIEHMS.

- [pn nepemeLLeHnn TOYKN N3NIoMa U KOHLIA OTBETBIIEHMS HA SKpaHe oTobOpaxarTcs
BCMOMOraTesbHble HaNpaBnALMe — JIMHUW, NapanmefbHble OCAM TEKYLLEN CUCTEMBI
KOOpAMHAT 1 NPOXOASALUNE Yepes NpeablayLLyro TOUKy OTBETBNeHuns. Ecnun npu
nepemMeLLeHnn KoHLa OTBETBIEHMS yKa3daH reomeTpuyecknin o6bekT, To oTobpaxaeTcs
TakKke HanpaensawLwas, nepneHankynspHas aToMy 06bekTy. ATo ynpowiaeT
NOCTPOEHME Yy4acTKOB OTBETBMEHMIA, OPTOrOHarbHbIX APYr APYry UMK CyLLEeCTBYOLLINM
obbekTam.

- OO61beKT, K KOTOPOMY OTHOCMTCSA 0603HaYeHME, N TOUKY Havana OTBETBEHUSI HA HEM
MOXHO yKa3aTb A0 3a[aHUs MNONMOXEeHUS paMKK C HaANMUCHIO.

MosiBuNack BO3MOXHOCTb co3aHusA 6onee 0gHOro OTBETBMIEHMS Y LLEPOXOBATOCTH,
pasmeLlaeMon Ha Mosike NMHUK-BBIHOCKN. Ecnn Touka Havana oTBETBEHUS OKa3biBAETCS
3a npegenamu obbekTa, ykazaHHOro 4ssi NPOCTaHOBKM 0603HAYeHUs!, TO 9TOT 00beKT
npoaneBaeTcst TOHKOW NIMHUEN.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

26.
27.

28.

29.

MpsAMONUHENHBIN OOBEKT, BLIMOMHAOLWLNA (PYHKLNIO OCM CUMMETPUM B KOMaHAe
3epkanbHO ompa3umsb (NpexHee Ha3BaHMe — CumMmempusi), Tenepb MoOXeT ObiTb
yKkasaH 6e3 BKIHYEHNS cneunanbHOro pexuma.

C6opka KOHTypa Tenepb COCTOUT B yKa3aHUM He 0OBbEKTOB, YaCcTh KOTOPbIX 0OpasytoT
KOHTYpP, @ CaMUX 3TUX YacTeW, T. €. CErMEHTOB KOHTypa. CermeHTbl MOXHO J06aBNsATL He
TONbKO B KOHEL,, HO 1 B Ha4ano KOHTYypa; KpamHue CerMeHTbl NoAacBeyvmBatoTcs. Mpru3Hakom
TOrO, YTO KOHTYP 3aMKHYICS (T. €. HaYanbHbIA N KOHEYHbIA CErMEHTbI COCTLIKOBANMCh ApYr
C ApYrom) siBNsieTCA 3anmBka LBETOM 06n1acT BHYTPU KOHTYpa.

Ecnu umsa Bnaa BkntovaeT cebiniky Ha o6o3HadeHre (Hanpumep, NuHMo paspesa A-A), TO B
[epeBe yepTexa 3TOT BMA NONy4YaeT COOTBETCTBYHOLWEE Ha3BaHne (Hanpumep, «Pa3pes A-
A»), KOTOpOe HegOCTYMNHO ANna pefakTupoBaHus. IsameHeHne 6ykBbl B 0003Ha4YeHUN 1,
cnegoBaTtenbHO, B Ha3BaHUM Buaa aBTomaTMyeckn nepegaetcs B [lepeso. bnarogaps
3TOMY HaMMeHoBaHWs1 BUOOB B [lepeBe 1 B YepTexe Bceraa coenagatort.
Hepepaktnpyemble Ha3BaHus BMAOB OoToOpaxatoTcs B [lepeBe vepTexa KypCUBOM.

Mpwn BbluncneHn MUX domrypa (unm cedeHne tena), Ybm xapakTepPUCTUKN ONpedensatoTCs,
BblAensdeTcs uBeTom B rpacunyeckon obnacru.

O6nacTb BHYTpW pamMKu BblAeNEHUs BblAenaeTcs LBETOM:
— CWHWW — ONS OXBaTbIBalOLLLEN PaMKN,
— 3eneHbl — ANS cekyLen pamMmku.

MepepaboTaHbl NpoLEecChl BblaeneHns 06bEKTOB U UCKITHOYEHUS U3 YMCNa BblESEHHbIX:

- YpaneHbl Bce KOMaHAbl UCKIMOYEHNSI OOBEKTOB M3 YMCNa BblOENEHHbIX, a Takke
KOMaHapl BbigeneHns O6wbekm, BHe pamku v [pexXHuUll Crnucok.

- KomaHpa MHeepmupoeamb ebidesieHue JOCTyNHa B MeHo Bbidesiums. Kpome Toro,
WHBEPTUPOBATL BblAeneHne MOXHo, yaepxumeas <Ctr/> npu BbigeneHmm o6bekToB
pamMKon.

- BblgeneHune BMOoB, CroOeB 1 rpynn, a Takke BblgeneHne no CTUM0 NUHUK, NO TNy
ob6bekTa 1 no atpnbyTam LOCTYNHO TONBKO B AManore Bbl4eneHns no CBONCTBAM.

B KOHTEKCTHOE MEHIO OOBHEKTOB, KOTOpPblE OTOBpaxatoTcs B [lepese (BMAbl, BCTABKN,
MakpoanemeHTbl) AobaBneHa komaHaa Mokazamb e [epese, KOTOpas BbliAENSAET B
[epeBe BbibpaHHbIN 06BEKT; NpK HEOBXOANMOCTN pacKpbliBaeTCs HYXHbI pasaen [epesa,
a Takxke npounssoauTcsa NpokpyTka [epesa, 4Tobbl 06BHEKT ObIN BUAEH.

Buabl c pas3pbiBaMn N MeCTHbl€ BUObl OTMEYaTCA B )J,epeBe NOoCTpoOeHusa cneunaribHbIMU
3Ha4YKamMu.

Mpy nocTpoeHnn oyru no TpemMm ToYKaM yKasaHMe TOYEK MPOUCXOAUT B CrieaytoLem
nopsiake: HavyanbHasg, KOHeYHas, Touka Ha gyre.

Mpun NoCcTpoeHnn BCnomMoraTesisHon NPsiMon MOXHO BKOYNTb CO34aHne BTOPOM
NpsiMON — NeprneHANKYNApHON NepBoMn.

B komaHnge Wmpuxoeka NoaABMNach KHOMKa, MEHSAIOLWAs Yros HaKnoHa MMHUM Ha
NPOTUBOMNOMOXHbIN.

Ounwaemasa obnacTb B kKomaHae Oyucmka obs1acmu BblAENAETCA LBETOM.

Cnocobbl nocTpoeHus npsiMoyronbHukoB Mo yeHmpy u eepwuHe v o yeHmMpy u osym
moyYkam BbleNneHbl B OTAeNbHbIe KOMaHAbI.

lMocTpoeHue kpnBor Besbe BblgeneHo B OTAESbHYI0 KOMaHay.
Mpn nocTpoeHmun cnnanHa no To4kamMm MOXHO ABHO YNpaBAaTb PaanyCcoM KPUBU3HBI
(cooTBeTCTBYIOLLEE NOSE BBOAA NPUCYTCTBYET Ha [laHenn napameTpos).

B komaHaax, AonyckaroLmx HECKONbKO BapuaHTOB NoCcTpoeHus obbekTa (Hanpumep,
OKpy)XHOCMb, KacamesibHasi K 08yM KpuebiM), 6onbLle HET akTUBHOro paHToMa: BCe
¢aHTOMbI OTOGpaxaTCca 0auHaKoBo. YTobbl 3adoMKCMpOBaTbL OOUH U3 HUX, HYXXHO
LLENKHYTb MO HEMY MbILbHO, A8 PUKCALMM HECKONBKUX (DAHTOMOB HYXKHO LUerfKaTb Ha
HUX, yaepXXueasa HaxaTon knasuwy <Ctri>.

Ons co3gaHust 0603HaYEHNA HEYKa3aHHOM LLEPOXOBATOCTM, NocreaytoLLero ee
peaakTMpoBaHUS U NepeEMELLEHUs CIYyXMT oaHa komaHaa — Heyka3zaHHas

44



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

41.
42.

wepoxoeamocmb — 3adamb/usmeHums. OTaenbHas KomaHaa ans UsMeHeHus
MONOXXEHMS HeYyKa3aHHOMN LLIEPOXOBATOCTU MUCKIOYEHa.

Ecnu o6bekToM A4nst npocTaHoBKN 6a3bl SBNSIETCS BbIHOCHAS NMHNUSA pasmepa, To
0603Ha4YeHne MoXeT ObITb 3ahMKCMPOBAHO B MOMOXEHUU, NMPU KOTOPOM Havarno
OTBETBEHNS COBMagaeT C KOHLOM pasmepHoi nuHun. bnarogaps aTomy B crnyyae
HaKMOHHbIX BbIHOCHbIX NMUHWIA GonblUe He TpebyeTcs AoNONHUTENbHAsA pa3MeTka ans
COBMELLIEHNS YKa3aHHbIX TOYeK.

YcoBepLueHCTBOBaHa NPOCTaHOBKA YriiOBOro pasmepa: ecriv BTOPON CTOPOHOM
obpa3meprnBaeMoro yrrna siBlseTca BepTuKanbHasa unm ropm3oHTanbHasa npsmas, 1o ee
Hanunyue B BuAe obbekTa yxe He obasatenpHo. Nocne ykaszaHns NepBon CTOPOHbI yrna
HY>KHO HaXxaTb KHOMKY Bbi6pamb ecriomMo2amesibHy0 nNpsiMyro Ha NaHenn napameTpos.
3aTtem cnefyeT ykasaTb HYXHbI (DaHTOM — roOpU3OHTasNIbHOW UMW BEPTUKANbHOW MPSMOWN,
npoxoAsiLen Yyepes Havasno unm KoHew, NepBon CTOPOHbI yrna. BelHOCHadA nuHusa pasmepa,
COOTBETCTBYHOLLAsA «OTCYTCTBYIOLLEN» CTOPOHE yrna, byaeT HaunHaTbCA B €ro BepLUMHE.

B komaHae AemonuHus Tenepb MOXHO BblGpaTh, YTO ByaeT yka3aHo Anst NOCTPOEHUS:
06BEKTBI NN TOYKK. N5t 3TOro CnyXut kHonka Boi6op 6a3oeo020 o6bexkma Ha NaHenn
napameTpoB. [10 yMOnyaHuio OHa He HaxaTa, T.€. BKITHOYEHO yKa3aHUe TOYEK.

B komaHgax, koTopble ucnonb3yT 6onee ogHOro onopHoro o6bekTa (Hanpumep,
OKpy)XHOCMb, KacameJsibHasi K mpeM KpuebIM), NosiBUNacb BO3MOXHOCTb OTMEHATb
BbIOOp 00bekTa NOBTOPHLIM €ro yKazaHMeM. OTO NO3BOSIIET OTMEHUTL BbIOOp 06bekTa B
rpadouyeckon obnactu, T7.e. 6e3 obpalleHus k NaHenn napameTtpoB. O6paTuTe BHMMaHue
Ha TO, YTO TakKoW cnNocob OTMEHbI AOCTYMEH TONMbKO 4O OKOHYaHMSA npouecca Bblbopa. Ecnu
BbIOOp yXKe 3aBepLUeH (T.e. BO BpEMS 3aaHNsi MapaMeTpoB OOBbEKTOB), AN OTMEHbDI
yKasaHusi 0ObeKTa HY>KHO yaanuTb ero Ha3BaHWe U3 COOTBETCTBYOLWEro nons MaxHenu
napameTpoB.

YnydweHbl paHTOMbI, NOKa3biBaloLWMECs NP BCTaBKE M NepemMeLLeHnn 06 bekToB:

- Hagnucu B haHToMax Gonblue He 3aMeHATCA rabapuUTHBIMK MPSAMOYrofibHUKaMM,

— YCKOpEeHa OTPMCOBKa «TSKENbIX» paHTOMOB, T. €. (PaHTOMOB, coAepKaLLMX MHOrO
0OBEKTOB.

YnydweHo otobpaxeHne pacTpoBbIX M306pakeHW, BCTaBMNEHHbIX B rpadouyeckune
AOKyMeHTbl. Bo3aMOXXHa HacTponka kayecTBa oTobpaxkeHus pacTtpa.

YcKopeHa OTPUCOBKA HaCILEHHbIX YEPTEXEN.

3HaunTenbHO yny4weHo otobpaxeHue WpudToB ¢ ncnonb3oBaHnem OpenGL (B Tom
ymncre peann3oBaHO OTOOpaXKeHNe BEKTOPHbLIX WPUATOB). DTO NO3BONMIO OTKa3aTbCsi OT
BTOpOro cnocoba chopmMmmnpoBaHus n3obpaxxkeHnsa — nocpencTsom nHtepdenca GDI.

TekcTbl ¢ Ha3BaHUSIMU NPUBS30K, OTOBpakatoLLMEeCs OKONO Kypcopa Mpw BbINOMHEHUN
NPUBSA30K, 3aMEHEHbI 3HaYKaMMm.

KomaHga Pa3vep ebicombi nepenmMeHoBaHa B Ommemka ypoeHsi.

MckntodeHbl nokanbHble parmeHTbl. Bo3MOXHOCTb paboThbl ¢ nokanbHbIMK hparmeHTamm
B YepTexax npegbiayLumnx Bepcuii CoxpaHeHa.

WcknioueH MeHeOxep ecmaeok eudoe u ghpacMeHmoes.
WcknioyeHa komaHga Mapamempbi mekyuje2o euda.

Tekcmoenlili npoueccop

1.
2.

TekcToBble LWAGMIOHbI nepenMMmeHoBaHbl B TUMOBbIE TEKCTbI.

Hnanor Tekcmoesbie wabnoHbl 6onee He ncnonbayeTcs. Mpy BbiI30BE KOMaHAbl BCTaBKM
TMMOBOrO TeKkcTa Ha lNMNaHenn 6ubnnoTek akTuBMpyeTcs Gubnuoteka, HasHa4YeHHas ons
BCTaBKW TUMNOBbLIX TeKCTOB. Ha3HaveHue nponssoantca B KoHghuaypamope. o
yMOn4yaHuio ncnoneb3yetca 6ubnuorteka Tunoesbie mekcmael (kompas_tdp.kle).

CneusHakn — npoberbl, Hepa3pbliBHblE Npobenbl U Aeduchl, 3HaKN Tabynaumum 1 KoHua
ab3aua — oToGpaxatTcs LBETHBIMM, MO YMOMYaHNIO SPKO-PO30BbLIMMU.
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lMycTble 3HakoMecTa ANnsa UHOEKCOoB, YucnuTenen n s3HameHatenen gpoben otobpaxatoTcs
B BUAE LUBETHbIX NOSen, No ymonyaHuto cepbix. OHM BUOHbI, €CNK BKIMIOYEHO OTOOpaxxeHne
CUMBOS0B hopMaTUPOBaHUS.

LiBeT oToBpakeHMs cnewLsHakoB 1 3HaKOMeCT Ansa nHaekcoB apoben MOXHO 3aaaTthb B
danne KOMPAS.ini. [insa atoro cnyxut cekumsa [Colours]. B Hen gomkHbl ObiTb
cnepyloLne KIouu:

- FormattingCharactersColour — ynpaBnseT LBETOM CneL3HaKoB,

- EmptySignPlaceColour — ynpaBnsiet uBeTom 3HaKOMEeCT AN MHAEKCOB Apoben.
3HayeHne Kaxaoro Knya — napameTpbl LiBeTa B OOHOM U3 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. [MTapamempu3auusi

1.

2.

MosiBunack BO3MOXHOCTb NepenMeHoBaHUs Norb30BaTeNbCKMX NepeMeHHbIX. HoBoe nwvis
aBTOMaTUYeECKUN NepenaeTcsl BO BCE BblPaXXeHWs, UCTMOMb3YHOLLME 3Ty NEPEMEHHYIO.

LiBeToBasi MHAMKaUMSI TUNOB NepeMeHHbIX OTMeHeHa. BHelHss 1 nHdopmaumoHHas
NnepeMeHHble OTMeYatoTCs cneumanbHbIMU 3HaYkamu B NIeBor YacTu MNaHeny nepeMeHHbIX.

B ctonbue BbipaxeHue [NaHenn nepeMeHHbIX MOXHO MCMNOMNb30BaTb 3ansaTyo B Ka4ecTBe
aecatudHoro pasgenutens. lNocne noaTeepXXaeHNst BBoga OHa aBTOMATUYECKN
3aMeHseTCsa TOYKON.

MosiBunca nonck Ha NaHenn nepemMeHHbIX:

- Tlouck BegeTcsa No BCeEM KONOHKaM Tabnuubl NepeMeHHbIX, a Takke No Ha3BaHMAM
onepauun. TekcT ans noucka cneagyeT BBOAUTb B CrieymarnbHOE Nosie B BEPXHEN YacTu
MaHenn nepeMeHHbIX.

— B meHto obbekTa, BblaeneHHoro B [lepeBe nocTpoeHus, aobaeneHa komaHaa
lMokazamb e Oepese nepeMeHHbIX. [locrne BbI30Ba 3TOM KOMaHAbl MaHenb
nepeMeHHbIX aKTUBU3MPYETCS, Ha HEW pacKpbiBaeTCcsa pasaern, COOTBETCTBYIOLLMM
BbIGpaHHOMY OB BLEKTY.

- KomaHpa lNMokaszamb 6 [epeae N3 KOHTEKCTHOrO MeHI0 06bekTa, BblAENEHHOIO B
rpadouyeckorn obnactu, nogceeynmBaeT BblOpaHHbIN 00BHEKT Takke Ha [NaHenun
NepeMeHHbIX.

KomaHabl BeipogHsimb moYKu no eepmukasnu, BoipoeHsimb mo4Ku rno 20pu3oHmanu,
BepmukanbHocmb 1 FopuzoHmanbHocms 00beqMHEHbI B KOMaHOy BbipaeHueaHue.
KomaHaa nmeet gBa pexuma:

- Aemomamu4eckuli — V3 [BYX BO3MOXHbIX HanpasreHuin BbipaBHMBaHNS (Mo
rOpU3oHTanu unu rno BepTUKann) BoibupaeTcs TOT, K KOTOPOMY Bnvke Tekyluee
nonoxeHne o6bekToB. Takum 0Bpasom, B 3TOM peXnme OTPEe3oK C YrioM HaknoHa 15°
CTaHeT ropu30HTarnbHbIM, @ C YoM 75° — BepTUKarnbHbIM.

- BbipasHugaHue no nNpsiMbIM — HanpasneHns BblpaBHMBaHWS OTOBpaxaroTcs Ha
3KpaHe B BUAe (haHTOMOB rOpM30HTarlbHOM 1 BepTUKanbHOM npsmbix. Beibpas ogHy u3
HUX, NONb30BaTenb SBHO 3afaeT HanpasneHue BblpaBHUBAHUA.

HaHHasa gopaboTka ynpolaeT HanoXeHne NepeyncrieHHbIX OrpaHUYeHnn B 3Cku3e, Tak

Kak, B OTNiM4Me OT YepTexa u pparmeHTa, nsobpaxxeHne B 3CKM3e YacTo OKa3blBaeTCH

NOBEPHYTO OTHOCUTENBLHO CTOPOH 3KpaHa, YTo 3aTpyaHsaeT onpeferneHme ropusoHTarnbHoOro

N BEPTUKAIbHOrO HanpaBeHWN.

[loGaBneHa komaHaa KoHUeHmpu4YyHoCcmMb, HaknaablBawLLlas Ha 06beKTbl OAHOUMEHHOE
orpaHuyeHne. KomaHaa paboTtaeTt ¢ OKpY)KHOCTAMMU, INnuUncamMu, a Takke gyramu
OKPY>KHOCTEN 1 3NSNMNCOB.
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7.

Komanabl PageHcmeo paduycoe n PaeeHcmeo OnuH 06beanHEHbI B KOMaHAy
PaeseHcmeo.

Paboma co ceolicmeamu u omyemamu

1.

2.

4.
5.

Tenepb BCe U3MEHEHUSI CTUMSA OTYeTa: CTPYKTypa Tabnuubl, NapameTpbl 0TOOpaXKeHus!
[laHHbIX 1 NpoYee — HeMea ieHHO oTobpaxatoTcs B Tabnuue oTyeTa.

MepepaboTaH mexaHn3m punbTpaumMm OaHHbIX B OTYETE.

- Tenepb hunbTpaums AoCTynHa TOMNbKO B OKHE NOArOTOBKM AaHHbIX. PaboTta Begetcsa
BCE Bpems ¢ ogHUM Habopom ycnosui punbTpaumn. [lobaBneHne nnm nameHeHum
YCNOBWI NPUMEHAETCS K MCXOAHOMY Habopy AaHHbIX. MOXHO SiBHO 3a4aBaTtb
ornepartopsbl, ceasbiBatowme ycnosus — U nnu UINA. Ycnosusa dovnetpauum
COXPaHATCA 40 OKOHYaHUA rnpouecca co3aHusa oTyeTa.

-  OunbTpbl, CO3aHHbIE B OTYETE, aBTOMATUYECKN COXPaHSAKTCHA B 9TOM OT4eTe A0
OKOHYaHus paboTbl ¢ HUM. B accoumaTtMBHOM OoTYeTe, BCTaBNEHHOM B rpaduyeckuni
OOKYMEHT, COXpPaHeHHble (pnnNbTpbl MOXHO MPOCMOTPETbL, OTPEaaKTUPOBaTh UNn
OTKIIOYNTb, OTKPLIB OTYET B OKHE MOArOTOBKN JAHHbLIX.

- Ecnn npu pabote ¢ 0TY4ETOM B OKHE MOArOTOBKU AAHHbLIX BKIHOYEH PUNbTP, TO B
npaBoM BeEpXHEM yrny rpadmyeckon obnactn otobpakaeTcst 3Ha4Y0K pexunma
GunbTpauuu. LLenykom Ha 3HayYKe MOXXHO BbIUTU U3 peXnMa, T.€. OTKIHYNTb
dvnbTpaumio.

- [lpun n3ameHeHun coctasa otyeTa (Hanpumep, BKIOYEHNM B OTYET HOBbIX CBOWCTB UK
00beKkToB) hUnbTPbI HE COpackiBalOTCS, @ NPUMEHSIIOTCA K HOBOMY COCTaBy OT4eTa.

MosiBunachk BO3MOXHOCTb MOMyYeHNs B OTYETE KOMOHKM CO CCbINIKOM Ha CBOMCTBO
AOKYMEHTa, No KOTOPOMY COCTaBnsAeTcs oTdeT. Hanpumep, B oT4eT No cbopke MOXKHO
BKMOYMTb 0603HaYeHME N HaMeHoBaHNE 3ToN cOOpKM UK JaHHble O ee macce. [ns
CO3[aHuNsA TakoW KOMOHKWN HY>KHO OTpeaaKkTMpoBaTh CTUIb oT4yeTa: AobaBuTb ctonbew v B
crmcke CBOWCTB ANsi Hero BbibpaTtb CTPOKy «Ccblfika Ha CBOMCTBA AOKYMEHTay.
HacTpowka 3aronoska («Lwankuy) Tabnuubl Tenepb COXpaHaeTca B CTUME oTyeTa.

MepepaboTaH NpoLEece Nnoucka AaHHbIX B oT4eTe.

Paboma co cneuyugukayueu

1.

KomaHgbl co3gaHus pasgena, 6a3oBoro 1 BCroMoratenbHOro 06LexkToB cneundgukaumm
AOCTYMHbI B pEXMMe pefakTUpOBaHWsl TEKCTOBOM YacTn o6bekTa cneundmkaummn. Boeizos
noboN U3 HUX 3aBepLUaeT peaakTupoBaHMe 00beKTa C NOATBEPXKAEHNEM BHECEHHbIX
N3MEHEHUN.

YnpasneHue oKyMeHTaMu, NOAKITHYEHHbIMU K cneumdukaumm, Tenepb NPOM3BOANTCS He
B Avanore, a Ha NaHenn napameTpoB. COOTBETCTBYIOLLME SNIEMEHTLI YNpaBneHus
NosIBMSIOTCA Ha Hel Nocne Bbl30Ba KOMaHabl YnpaesieHue c60pkKol.

MosiBMnack BO3MOXHOCTb OTKMOYEHUS Nepeaadn AaHHbIX B cneumdukanuio, kotopas
BbINOSHSAETCA NPU COXPAHEHUN NOAKMOYEHHOrO K 3TOWN cneumndmrkaumm gokymeHTa. [ns
aToro cnyxut onuus lNMpu coxpaHeHuu 0oKymeHmMa nepedaseamb OaHHbIE 8
cneyugukayuro B ananore Hacmpolika — lNapamempbi — Cucmema — Pedakmop
cneyugukayuli — Mapamempbi 06HoeneHuUsi okymeHmose. OTKNoYeHne nepegaymn
AaHHbIX MOXET NoTpeboBaTbCA, ECNN OHA 3aHUMAEeT MHOTO BpeMeHN (06bIYHO Npu
COXpaHEeHUN HacblWweHHOM COOpKKM, eCriM OHAa N ee acCOLMaTUBHBIN YePTEX NOAKMOYEHbI K
cneundukaumn).

Ecnu nogkntoyeHHbIn K 06bekTy cneundmkaumm JOKYMEHT MHOrONMCTOBOW, TO B
cneundumkaumm (B rpade MNpumeyarHue) MoryT 6bITb yYKasaHbl MO0 dopmaThl 1
KonuyecTtBa NUCToB: 2xA4, 2xA3, ..., nnbo Tonbko dopmathl: A4, A3, ... [inda Beibopa
HY>KHOrO BapuaHTa CrnyxuTt onuus Omo6paxamb Kosnu4ecmeo /iucmoe 00HO20
¢ghopmama B ananore HacTponku cTuns cneundukaummn. Onuusa NpUCyTCTBYET Takke B
ananore HacTPOMKU TekyLlen cneumdukalmm.
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Meyamp

Buabl YepTexen B OKHE NpefBapuUTENibHOrO NPOCMOTpa Tenepb MOryT oTobpaxaTbca
YNpOLEHHO — rabapuUTHbIMU NPSAMOYrOfibHUKaMU. 3TO YCKOPSET OTPUCOBKY YepTexen npu
nepexoae B npeaBapuTenbHbIA MPOCMOTP, OCOGEHHO, eCN KONMYECTBO NMCTOB BEMMWKO
VNN BUAbl HACLILLEHHBI.
BkntoyeHne n HacTponka ynpoLleHnsa npoussoautca B hanne KOMPAS.ini, B cekummn
[PrintPreview]. OHa MOXeT coaepkaTb crieytoLmne Knouu:
- LevelofDetailDrawingView — BkntoyaeT/oTKNo4aeT ynpoLlieHne BMAoB. 3Ha4YeHus
Knwova:
- 0 — ynpoLleHne OTKMYEHO,
- 1 — ynpoLlueHne BKMYEHO AN BUOOB, 3KPaHHbIA pa3mMep KOTOPbIX He NpeBbilaeT
3Ha4veHus, yctaHoBreHHoro B kntoye DisplaySize,
- 2 — ynpoLleHne BKIMOYEHO AN BCEX BUOOB, HE3aBMCUMO OT MX 3KPAHHOro pasmepa.
- DisplaySize — 3agaeT 3Ha4eHuMe 3KpaHHOro pasMmepa Buaa (B nukcensx). Buasl,
MeHbLUasi CTOpoHa rabapuTa KOTOpPbIX He NMpeBbillaeT 4aHHOMO 3Ha4YeHUs!, 3aMEHSIIOTCA
rabapuTHbIMU NPAMOYrofnibHMKaMu. [inanasoH 3HadyeHun knrova: [3; 3000].

Umnopm u akcrnopm

1.

MosiBUNacb BO3MOXHOCTL YTeHust doannos coopmaTta JT n 3anucum B aToT cdbopmar. MNpu
HaCTPOMKe YTEHUSI MOXHO yKa3aTb TUMbl 0OBbEKTOB, KOTOPbIE AOSMKHbI ObiTh
KOHBEPTUPOBAHbI, a TaKKe BKITHUYNTb CLUMBKY MOBEPXHOCTEN N 3a4aTb €€ TOYHOCTb, a Npwu
HaCTpoWnKe 3anncu — ykasaTtb TUMbl OOGBEKTOB, BKMNIOYNUTL 3anNnUCh TONBKO BUAMMbIX
006BbEKTOB, Nepefavy LBeTa 1 BbibpaTb reomeTpuyeckoe npeacraBneHne: TpuaHrynaums,
TOYHas reomeTpus Unm 1 To N Apyroe.

BoamoxHa aBToMaTmnyeckas 3annucb mogenu B popmat JT npu kaxxgom ee coxpaHeHuu.
BkntoyeHne n HacTponka 3anvcu NponsBoaNTCA B Ananore, Bbl3blIBaeMOM KOMaHO 0N
Hacmpoliika —IlMapamempsbi... — Cucmema — ®Palsibl — Aemomamuyeckul
akcropm.

MosiBUNack BO3MOXHOCTb YTeHus pannos popmata STEP AP242 v 3anuncu B aTOT
opmat. Hactpoika akcrnopTa Takas xe, kak ansa popmata STEP AP214: MOXHO ykasaTb,
YTO MMEHHO HY>KHO 3anucblBaTb (Terna, NOBEPXHOCTU, KpMBbIE 1 T.4.), BbibpaTb cuctemy
KoopauHaT, BBECTU MMS aBTopa, Ha3BaHWe opraHmnsauum n KomMmeHTapui. HacTtporika
nMnopTa Takas Xe, kak Ans octanbHbIX Bepcun popmata STEP.

MosiBunacbk BO3MOXHOCTb YTeHUs dannoe popmata STL. PesynbTtaT uteHnss — tBepgoe
Teno C TpeyronbHbIMU FpaHsMN.

MNosaBunnack BO3MOXHOCTbL HACTPONKK akcnopTta B oopmat VRML. HacTtpoeuHblin guanor
BbI3bIBAETCA M3 MEHIO KHOMKM CoxpaHumpb B auarnore coxpaHeHusa danna u
NpeaoCcTaBnsieT Te Ke BO3MOXHOCTU, YTO M Ananor HacTponkn 3anucu B popmat STL.:
BbIOOpP 3KCNOPTUPYEMbIX OOBEKTOB, HACTPOMKY TOYHOCTM annpoKkcumMaummn, ykasaHme
CUCTEMbI KOOPAUHAT U e4MHUL U3MEPEHUS OSTMHbI, BKIIOYEHNE/OTKITIOYEHNE nepenayn
uBeTa.

,D,opa60TaHa 3anuce B popmar pdf:
Ecnn o6bekTbl YepTexka BbIXOOAT 3a rpaHuubl doopmaTta, TO MOXHO yKasaTb, YEM
[OImKHA ObITb OrpaHnYeHa COOTBETCTBYOLAA cTpaHuua pdf-gokymeHTa: rabapuTHbIM
NPAMOYrofibHMKOM OOBEKTOB MNKN BHELLHEN paMKor nucTa. [ns Beibopa HYXHOro
BapuaHTa cnyxuTt onuns O6pezamb no ghpopmamy B guanore HaCTPOMKN 3anucu B
dopmar pdf.

- B pdf-nokymeHT Tenepb 3anucbiBatoTcs criegyowwme ceonctea ncxogHoro KOMIMAC-
nokymeHta: ObosHaveHue, HaumeHosaHue, Mamepuarn, Macca, Aemop.

Mpwn akcnopTe cOOPOK C HEMOSIHOW 3arpy3Kon BCE KOMMOHEHTbI NPUHYANTENBHO
3arpyxatotcs. MNpn HeobxoaNMMOCTK 3anpalumMBaeTCs Naposb TUna 3arpy3ku.
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lpunoxeHus

1.

HopaboTaHo npunoxeHne CepeucHbIe UHCMPYMEHMbI.

MHTepdelic komang nepepaboTaH onst obecneveHns eamHoobpasnsi BHELLHENO BMaa n
npuemoB paboTbl ¢ MHTepdencom KOMIMAC-3D v17 Home: anemeHTbl ynpaBneHns ns
AnanoroB nepeHeceHbl Ha NaHenb napameTpoBs; B KOMaHAax, TpebyoLwmx ykasaHns
06BEKTOB, NOABUMMCH PETNCTPATOPbLI U T.1N.

MoakntoueHHoe npunoxeHne nHrerpmpyetca 8 KOMMAC-3D Home:

- B MIHCTpymMeHTanbHOM o6nactu nossnseTca Habop KomaHg NpUnoXeHus,

— HeKOTOpble KOMaHAbl NPUNOXEHNS BKMOYalOTCA B ApyrMe Habopbl, Hanpumep, npu
paboTe ¢ mogenesio B Habope MHCMpyMeHmMbI 3cKu3a NpucyTCTByeT KOMaHaa
lMpoeepka 3aMKHymocmu v HeKOTopble apyrue.

MosiBuNack BO3MOXHOCTb 3anycka KOMaHg NPUNOXeHNsi B HECKONMbKMX JOKYMEHTax

OLHOBPEMEHHO.

Komanga Annpokcumauyusi Kpueol MoxeT obpabaTbiBaTb Cpa3y HECKOSbKO KPUBbIX;

yKasblBaeMblIi OOBLEKT NpU HaBe4eHUN Ha Hero Kypcopa noacBevvBaeTCs.

B komaHae KoHmyp no d8ym KoHmypam BBELEHO BblAENEHNE LBETOM obnacTy,

KOTOpas orpaHuyeHa co3gaBaeMblM KOHTYPOM.

[ononHeHa n akTyanuampoBaHa 6a3a gaHHbIx onbnuotekn Mamepuanb! u
CopmameHmbl.

OObulee konnyecTBO MaTtepmanoB coctaensieT 6onee 12500 HanmeHoBaHW. B Tom

yucne:

- 1700 oTe4eCTBEHHbIX MApPOK CTanemn u Cnnasos;

— 2279 3apybexHbIX MapoK cTaneun 1 Cniasos,;

- 145 Mapok 4yryHa;

— 1270 MapoK LUBETHbIX METanoB 1 CrnsaBos;

— 270 HauMeHOBaHUN NernpyoLLnX CNnaBos;

- 480 HaMeHOoBaHU Macen U CMas3sok;

— 240 HauMeHOBaHWUK NaKoOB U KPacoK;

— 700 HanmeHoOBaHUM NiacTMacc;

— 475 HaMMeHOBaHWUN KIeeB;

- 1500 HauMeHOBaHUN CBapOYHbIX MaTepuarnos;

- 620 HaumeHOBaHUM NPOBOAOB N Kabenen;

- 580 HanmeHoBaHMIN CTpoOUTENbHLIX MaTepuanos 1 ap.

Bbasa cogepxnt 46258 ak3emMnnapoB copTaMeHTa.

B 6a3y nobaBneHbl crnegyowme JOKYMEHTbI:
FOCT P 56281-2014, TOCT P 56030-2014, TOCT P 52222-2004, TOCT P 54929-
2012, TOCT 8803-89, NOCT 27266-87, TOCT 12766.5-90, TOCT 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, TOCT 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, TOCT 24874- 91, TOCT 11964-81, TOCT 841- 76, TOCT P 51673- 2000, TOCT
8295-73, TOCT 5542-2014, TOCT 14086-68, TOCT 12869-77, TOCT 21234-75,
FOCT 8851-75, TOCT 25851-83, TOCT 20464-75, TOCT 14922-77, TOCT 7885-86,
FOCT 12812-80, FOCT 23619-79, TOCT 20806-86, TOCT 6848-79, TOCT P 52569-
2006, NOCT 30558-98, NOCT 30559-98, TOCT 13145-67, TOCT 17147-80, TOCT
16109-70, TOCT 18376-79, TOCT 14068-79, TOCT 30066-96, TOCT 11311-76,
FOCT 857-95, TOCT 10632-2014, TOCT 16361-87, TOCT 19538-74, TOCT 20458-
89, NOCT 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, TOCT 4415-
75, TOCT P 51761-2013, TOCT 1791-2014, TOCT 10003-90, OCT 6722-75, TOCT
7222-2014, TOCT 10929-76, TOCT P 56030-2014, P 56248-2014, P 56299-2014, P
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56031-2014, TOCT 10396-84, FOCT 3441-88, TOCT 19729-74, TOCT 23497-79,
FOCT 6221-90, NOCT 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, TOCT 10957-74, TOCT 10916-74, TOCT 15975-
70, TOCT 6331-78, TOCT 32870-2014, TOCT P 56249-2014, NMHCT 36-2015, NMHCT
37-2015, NMHCT 19-2015, TOCT 32826-2014, TOCT 10821-2007, TOCT 16862-71,
FOCT 8655-75, TOCT 8986-82, TOCT 742-78, FOCT 596-89, TOCT P 55647-2013,
FOCT 21907-76, TOCT 25823-83, TOCT 21791-76, TOCT 25823-83, TOCT 21791-
76, TOCT 7611-75, TOCT NOCT 29174-91 (UCO 8068-87), TOCT P 51999-2002,
FOCT 1760-2014, TOCT 8736-2014, TOCT 4689-94, TOCT 23735-2014, TOCT
32824-2014, TOCT 32761-2014, TOCT 5742-76, TOCT 9849-86, TOCT 4596-75,
FOCT 11208-82, TOCT 25820-2014, TOCT 8481-75, TOCT 23463-79, TOCT 22982-
78, TOCT 4134-2015, TOCT 4752-2012, TOCT 2-2013, FOCT P 56387-2015, TOCT
12785-87, TOCT 17293-93, OCT 4453-74, TOCT 8595-83, TOCT 3273-75, TOCT
2912-79, FOCT 25515-82, FOCT 20358-78, 10273-79, FOCT 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, TOCT 33131-2014, NMHCT 65-2015, TOCT P 53206-2008, TOCT 15045-78,
OCT 5P.9466-88, TOCT 31622-2012, TOCT P 56358-2015, TOCT 31921-2012,
FOCT 26467-85, TOCT 32730-2014, TOCT 14940-96, OCT P 56357-2015, TOCT
P 56370-2015, TOCT P 56727-2015, TOCT P 56775-2015, TOCT 33212-2014,
FOCT 7481-2013, MHCT 68-2015, MHCT 59-2015, NMHCT 69-2015, FOCT 33065-
2014, F'OCT 111-2014, FTOCT 23671-79, TOCT 23672-79, TOCT 18834-83, TOCT
2488-79, OCT 3677-76, NMHCT 38-2015, TOCT 26624-2016, TOCT 22938-78,
FOCT 22275-90, TOCT P 52739-2007, FOCT 6765-75, TOCT 21988-76, TOCT
4117-78, FOCT P 52035-2003, OCT P 52036-2003, FOCT 12696-77, TOCT 28058-
2015, TOCT 28595-2015, TOCT 33591-2015, TOCT 8904-2014, TOCT P M3K
62004-2014, TOCT 12085-88, TOCT 2918-79, NOCT ISO 9329-4-2013, FOCT
10277-90, NMHCT 64-2015, TOCT 828-77, TOCT 1973-77, TOCT 312-79, TOCT
1571-82, TOCT 10702-78, TOCT 246-76, TOCT 9629-81, FOCT 5789-78, TOCT
7657-84, TOCT 9966-88, FTOCT 7524-2015, FOCT 12865-67, FTOCT 32803-2014,
FOCT 33575-2015, FTOCT P 54301-2011, FOCT 9419-78, TOCT 3226-93, FOCT
2205-2016.

- B 6a3se 3aMeHeHbl U OTKOPPEKTUPOBaHbI CriedytoLine AOKYMEHTbI:
FOCT 5632-72, TOCT 379-95, TOCT 177-88, TOCT P51045-97, TOCT 31366-2008,
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, NOCT 10354-82, TOCT 9784-75, TOCT 16338-85, FOCT 16337-77, TOCT 2214-
78, TOCT 2910-74, TOCT P 52927-2008, TOCT 10277-90, TOCT 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, u gp.

3. [Oopa6otaHa 6ubnuoteka CmaHOapmHbie u3oesnusl.
- B karanor Kpenex no6asneHsol:

— BuHTel TOCT ISO 7051-2014, TOCT ISO 7380-1-2014, FTOCT ISO 7380-2-2014,
FOCT ISO 14579-2015, NOCT 1SO 14583-2015, ISO 7380-1-2011, ISO 7380-2-2011,
DIN EN ISO 7380-1-2011, DIN EN ISO 7380-2-2011, DIN EN I1SO 14583;

- Bontbl TOCT 1SO 4162-2014, TOCT ISO 15071-2014, 1SO 15071-2011, TOCT
32484.3-2013, TOCT 32484.4-2013;

- lankun FOCT ISO 4032-2014, NOCT ISO 4033-2014, FOCT I1SO 4034-2014, TOCT
ISO 4035-2014, TOCT I1SO 4036-2014, TOCT ISO 7040-2014, TOCT I1SO 7041-2014,
FOCT ISO 7043-2014, FOCT I1SO 7719-2014, TOCT ISO 7720-2014, FOCT ISO
8673-2014, TOCT ISO 8674-2014, TOCT I1SO 8675-2014, TOCT ISO 21670-2015,
FOCT 32484.3-2013, FTOCT 32484.4-2013;

- Wanbbl FTOCT 32484.5-2013, TOCT 32484.6-2013.

- B katanor [Jemanu, y35bl U KOHCMPYKMUBHbLIE 351IeMeHmbI [,06aBNEHbI:

- ®naHupl FOCT 33259-2015, ASME B16.47-2006;

- Tpy6bl TOCT 21945-76;
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- Netanu kpenneHus Tpybonposoaos u kabenen NOCT 17020-78, TOCT 28191-89;
YctpoincTea ctponoBble TOCT 13716-73;
Wapwukn FTOCT 3722-2014;
Ponnkn TOCT 22696-2013.
- B kaTtanor Anekmpuyeckue annapamsbi u apmamypa 3D nobaBneHsb!:
- KoHTakT-getanu anektpuyeckme 13 6naropodHblXx MeTanmnoB 1 CNiaBoB Ha UX
ocHoBe OCT 25852-83;
3axumsbl 3asemnsatoLmne n 3Hakm 3asemnenus FOCT 21130-75;
HakoHe4yHunkun kabenbHble meaHble TOCT 7386-80.

N3MeHeHuUe KoMrisieKkma nocmaseku

1.

2.

3 koMnnekTa nocTaBKu UCKINIOYEHO NpunoxeHne KoHcmpykmueHbie anneMmeHmabl
ceapHbix weoe (WeldedSeamConstr.riw).

B komnnekT noctaeku BKMYEHO npunoxeHne PeyeHzeHm dokymeHmoe KOMITAC-3D.
MpunoxeHune nossonseT 400aBNATb K JOKYMEHTY 3aMeYaHusi U COXpaHATb UX B dhanne
AOKyMeHTa.

3amevaHunsi COXpaHaITCA aBTOMaTUYECKU NPU COXPaAHEHUN U 3aKPbITUM JOKYMEHTa, a
TaKkKe Npu OTKMNIOYEHUN NPUNoXeHns. B aanbHenwemM 3ameyaHnss MOXXHO yAansaTb Unu
A006aBnATb K HAM NPU3HaK «McnpaBneHo». Homep 3ameyaHusi, NONyYeHHbIN UM Npu
CO34aHuKN, USMEHUTb HeMb3s.

PeueHauposanne goctynHo ans KOMITAC-4epTexen.

Omnuyus eepcuu 16 om sepcuu 15

O6uwee

1.

MepepaboTtaHbl obyyatowme matepumansl no KOMIMTAC-3D. Tenepb OHM NpeacTaBneHbl

ABYMs1 nocobusmu:

- «Asbyka KOMITAC-3D» — paccuyuTaHa Ha nosib3oBaTens, He MMEIOLLLEro nnu
mmMetowero HebonbLwon onbIT padboTsl B KOMIMAC-3D;

- «[lMpnembl pabotel B KOMITAC-3D» — paccumTaHbl Ha JOCTaTOYHO YBEPEHHOE
BnageHme KOMIAC-3D, cnocobHOCTb NoMnb30oBaTeNsi CaMOCTOATENBHO U3yyaTthb €ro.

K kaxxgomy ypoKy npunaratoTcsa annbl, Heobxoanmble Ans ero BbINOMHEHUS, @ TaKKe

pannbl ¢ 06pa3uom pesynbTarta ypoka.

KomaHgpl, 3anyckatoLme nocobusi, HaxoasaTcsi B MeHo Cnpaeka — A36yKu u npueMsil.

MosiBuNack BO3MOXHOCTb UCNONb30BaHWs KOAOB AOKYMeHTOB JIY (JTucm ymeepx0eHusi) n
YI1 (MHgbopmayuoHHO-ydocmosepsrowut nucm). 3TN KoAbl HAXOOATCS B pasgerne
HdononHumenwsHbie k00bi ananora Kodsbl u HaumMeHo8aHuUusl.

BameyaHue. Ecrnv oOKyMEHT OOMMKEH UMETL ABa Koaa, Hanpumep, Ch-/1Y, To pasgenuTens
N BTOPOW koA HeOBX0OQMMO BBOAUTL BPYUHYIO.

HacTtpoeuHbin ananor Mapamempsbi pe3b6bi nepemelleH 13 pasgena Pedakmop
Modesiel B HOBbIN pasaen O6uwue 05151 O0OKyMeHmMoa.

B rpadouyeckmx AoKyMeHTax U MoAensix Tenepb MOXHO YNpaBnsiTb OTOOpaxKeHnem
gonycka (T. e. BKITOYaTb/OTKOYaTb €ro Nokas 6e3 notepun 3Ha4eHU OTKITOHEHWI) B
pa3MepHbIX HAgMNUCAX YrNOBOro pa3mepa Tak e, Kak B pa3MepHbIX HaAMUCSX NMMHENHbIX
pa3Mepos.

B okHe NnoaroToBKM AaHHbIX AN1S OTYeTa NOABUICA 3HAYOK — MHAMKATOP PeXuMma.

Onsa peanusaumm TpedosaHun NOCT 2.503-2013, BeinyweHHoro B3ameH TOCT 2.503-90,
B 6ubnnoTekn odopmneHun graphic.lyt n vector.lyt BkntoveHbl ohopmneHns ans
rpacmn4eckoro 1 TEKCTOBOrO AOKYMEHTOB M3gewieH. 06 uameHeH. Nepebiti nucm. FOCT
2.503-2013 ®1 v U3zseweH. 06 usameHeH. lNMocn. nucmebi. FTOCT 2.503-2013 ®1.
lMpumeyaHue. OdopmMneHns ansa naseLLeHnin 06 nameHeHusx, cooreetcteytowme FOCT
2.503-90, ocTaBneHbl B yka3aHHbIX OMbnnotekax opopmieHui.
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7. TosiBUNMCb HOBbIE CUCTEMHbIE CBOWCTBA JOKYMEHTOB: 3HaK Heyka3aHHoU
wepoxosamocmu v lMapamemp HeykazaHHOU wepoxosamocmu.

TpexmepHoe MmodenuposaHue

1. lMosiBunacb BO3MOXHOCTb BCTaBKN B COOPKY KOMMOHEHTOB, 3epKalibHO CUMMETPUYHbIX
NMELLMMCS NI CUMMETPUYHO PACNONOXKEeHHbIX OTHOCUTESTbHO MMEIOLLMXCS.
— 3epKanbHO CUMMETPUYHbLINA KOMMOHEHT MOXET NpeacTaBnATb COO0N:
— 3epKanbHOe NCMNOJTHEHNE UCXOOHOro, co34aHHoe B dhanne NCXOL4HOrO,
— 3epKanbHyl Moaesb B OTAeNbHOM haine,
— 3epKanbHO OTPaKEHHY BCTaBKY MCXOLHOIO KOMMOHEHTA.
3epkanbHOe UCNONHEHME 1 3epKarnbHasi MoAeNb MMEKOT JieBble CUCTEMbI KOOPAMHAT.
- CYMMETPMYHO pacnosioXeHHbIA KOMMOHEHT NpeacTaBnsieT cobon HOBYIO BCTABKY
NCXOAHOro, pacrosioXXeHHyo Tak, YTobbl onpeaeneHHas ee Touka UM nnockocTb bbina
CYMMETPUYHA COOTBETCTBYIOLLEN TOYKE/NNOCKOCTU B UCXOAHOM KOMMNOHEHTE. [locTyneH
[OOMNOJSTHUTENbHbBIA BapuMaHT pasMeLLeHNst NS rpynn KOMMNOHEHTOB, KOTOPbIE AOIMKHbI
COXpaHATb B3aMMHOE MOJIOXKEHNE.
[ns co3aaHusa 3epkanbHbIX U1 CUMMETPUYHBIX KOMMNOHEHTOB CIYXXUT KOMaHAa 3epkKasibHoe
ompakeHuUe KOMnoHeHmMoas. [locrne ee BbI30Ba NPOM3BOAUTCS YKadaHWe UCXOAHbIX
KOMMOHEHTOB M MIIOCKOCTN CUMMETPUK, a Takke HacTpolka napameTpoB
OTpaxeHusi/pasMmeLLeHuns.
3epkanbHble N CUMMETPUYHbIE KOMMNOHEHTbI aBTOMAaTUYECKM CBA3bIBAOTCA C UCXOOHBbIMMN
conpspkeHnsiMn Cummempusi n 3agucumoe noJ1oKeHue (ans rpynn KOMMNOHEHTOB,
COXPaHSOLLNX B3anMOPaCMOrioXKeHue).
3ameyaHue 1. 3epkanbHOe OTpaXeHne — OANH N3 cnocoboB [0OAaBNEHMSI KOMIMOHEHTOB B
Mogernb, MO3TOMY NOCINe ero BbinonHeHuns B [lepeBe Moaeny nosiBASIOTCA HOBbIE
KOMMOHEHTLI U CONPSHKEHUN (@ He onepauust 3epkasibHoe ompa)xeHue KOMIMOHEHMOS).
3ameyvaHue 2. Co3gaHune 3epkarbHOro UCMofTHeHNa Moaenu, npeobpasoBaHne npaBom
CUCTEMbI KOOPOWHAT B JIEBYHO M HAnNoOXeHNe Ha KOMMOHEHTLI conpsbkeHni Cummempus
unu 3asucumoe noJIo)KeHue BO3MOXHO Takke BPy4YHYto, T.e. 6e3 Bbl30Ba kKOMaHAabl
3epkanbHOe ompaxkeHue KOMIMOHEHMO8.

2. PacwwupeH dyHKUMoHan paboTbl C MMCTOBBLIMU TENAMU.

- B komaHge O6evyalika nosiBunacb BO3MOXHOCTb CErMEHTaLUN KPpUBOTNMHENHbIX
Y4YaCTKOB KOHTYpa, T.€. 3aMeHbl MX annpoKCUMMMUPYOLLIMMM NToMaHbIMU. B pesynbTtate
Kaxkabl crnb obevaiikn 3ameHsieTcs Habopom crmbos. CermeHTaums 4OCTynHa Ans
OKPY>XHOCTEW, NNnncoB 1 nx ayr. BoamoxeH BbiGop crocoba cermeHTauuu:

- IMo konu4yecmey ceamMeHmMoe8 — 3a4aeTcs KONIMYECTBO CErMEHTOB TOMaHOM,

- lMo dnuHe ceaMeHma — 3afaeTca MakcUMarnbHasa ANnHa cermeHTa NomMmaHoM,

- [Mo yany ceeameHma — 3aaeTcsi MakCUMarbHbI LeHTPanbHbIA yron gyru
CcerMeHTa,

— [T1o nuHeliIHOMYy OMKJ/IOHEHUIO ce2MeHma — 3a4aeTcsi MakcMmarnbHOe paccTosiHMe
MeXay Oyron cerMeHTa u CerMmeHTOM FTOMaHoM.

HacTponka cermeHTaumm npomMsBoanTCs Ha Bknagke NaHenn cBoncTe
CeameHmauyus.

Kpome aToro, npu NOCTpoeHnn obevankm ¢ yKNoHOM Tenepb MOXHO yKasaTb, Kakyto
dopMy OOMKHBI UMETb aBTOMaTMYECKU co34aBaeMble B yrnax KOHTypa crnbbl —
LUUITMHAP MNn KOoHyC. [Ing 3TOoro cnegyeT HaxaTtb HYXHbIA nepeknoyaTens: C
nocmosiHHbIM paduycom unn C nepemMeHHbIM paduycoM B rpynne
nepekntodarenen Tun Ha NaHenn CBONCTB.

- [ob6aeneHa komaHga JluHelivamas obeyalika — aHanor obbl4HOM o6eyvyarku, HO He Mo
OfHOMY, a No ABYM OCHOBaHMAM. OCHOBaHWSI AOMKHbI ObITb 3a4aHbl 3CKM3aMM
NPOV3BONBHON HhOPMbI, NEXALLMMU B Pa3HbIX MNAOCKOCTAX. [JononHuTeneHasa no
CpaBHeHUIO ¢ 06bIYHON 06eYvanko BO3MOXHOCTb — HacTpovika pasbreHuns
NoBePXHOCTM 0bevankn Ha rpaHu, T.e. co3gaHue/yaaneHue/nepemelteHne pedep kak
nNpW NOCTPOEHUM NIMHENYATON NOBEPXHOCTM.

BameyaHue. CermeHTaums crmbos nuHendaTton obevarkm He NpegycMOTpEHa.
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- [HopabotaHa komaHaa Cau6:

- lNosiBMnack BO3MOXHOCTbL BblOOpa cnocoba noctpoeHusi: Ha paccmosiHue, [Jo
eepwuHbl, [Jo noeepxHocmu (NMPeXHUA NOPSIAOK Co3AaHns crmba COOTBETCTBOBAIT
BapuaHTy Ha paccmosiHue).

— CTano BO3MOXHbIM 3afaHNe ANIMHbI OTAENbHO ANSA KaXK4on n3 6GOKOBbIX CTOPOH
npogomxeHus crmba. [Ana nepexoga K 4aHHOMY BapuaHTy NOCTpPOeHUs crieqyeT
BKMOYMTL Ha lMaHenn ceoncTts onuuio Mo 2 cmopoHam.

- [opaboTaHa komaHAa 3amMbikaHue yaros:

- Ha NMaHenn ceoncTtB nosiBunacek onuus EQuHbIe napamempabi, NO3BONAIOLASA
NPUMEHUTb TEKYLLME NapaMeTpbl 3aMblkaHMs KO BCEM 3aMblkaeMbiM crmbam (paHee
CMeHa NapameTpOoB 3aMblKaHUS BbIMOMHANACL AN KaXaoro crnba B OTAENbHOCTH).

- B cnucok O6pabomka yena no6asneH BapnaHt Kpyeoeas. [laHHbIn cnocob
00paboTkn npegycMaTpmBaeT NOCTPOEHME KPYIIOro OTBEPCTUSI B MECTE CThIKa
3aMblkaeMbix crmboB. MNMonb3oBaTenbs MOXET 3a4aTb TOYHOE MOSIOXKEHMNE OTBEPCTUS U
ero gnameTp.

- [losBunacb BO3MOXHOCTb KONMUPOBAHNSA CBONCTB MeXAY OAHOTUMNHBIMU NUCTOBBIMMN
anemMeHTaMu nNpu Nx NOCTpoeHun/pegakTmpoBaHnn. Tak, Hanpumep, B cO3g4aBaeMbli
crnb MOXXHO CKOMMPOBAaTL 3HAYEHUS paauyca 1 yrna u3 Apyroro, yxe CyLleCTBYHOLEro,
crmba. [lna atoro cnyxuT kHonka Konuposamb ceolicmea Ha [NaHenu cneunanbHoro
ynpaBreHus.

- B nonsx BBOAA NMHENHbIX M YrIOBbIX BENUYUH Ha [NaHenn CBOMCTB Npu NOCTPOEHNN
crnboB 1 OTBEPCTUIA B NIMCTOBOM Tere Tenepb AOCTYNMHO MEHIO FTEOMETPUYECKOro
kanbkynatopa. OHO cogepXuT criegyrowme KoMmaHabl:

— NPV BBOAE JIMHENHDBIX BEJTUYNH;

- AnuHa pebpa,
- PaccmosiHue mexdy o6bekmamu,
- AQuamemp,
- Paduyc,
— MpV BBOAE YINOBbIX BEMUNYNH:
- HanpaeneHue o6bexkma,
- Pacmeop dyau,
- Mexdy dsymsi o6ekmamu.

Kpome Toro, B 4aHHOM MeHI0 NpucyTcTByeT KomaHaa Konuposams ceolicmeo,

Nno3BosALLast MPUCBOUTL PeaakTUpyeMOMY NapaMeTpy TaKoe e 3Ha4YeHue, Kak B

OPYrom anemMeHTe.

MosiBunacbk BO3MOXHOCTb ObICTPOro Bbibopa KOMMOHEHTOB B COOpPKE HA OCHOBE UX
pacnonoXeHns OTHOCUTENbHO rabapuToB APYrMx KOMMOHEHTOB. [1n1s Bbibopa KOMMNOHEHTOB
no rabapuTy Hy>KHO CHa4arna Bbl4eNn1UTb KOMMOHEHTLI, onpeaenstowme rabapuT, a 3aTem
BbI3blBaTb KOMaHAy Bbigenutb — Mo rabaputy — KomnoHeHTbI BHYTpU rabapura
nn6o Boigenutb — Mo rabaputy — KomnoHeHTbI BHe rabapuTa.

B cbopke n3amMeHeH cocTaB KOHTEKCTHOIO MEHIO BblAENEeHHOro npumntea — pebpa,
BEPLUUHbI U rpaHy — NpUHaAnexallero BCTaBke KOMMNOHEHTA. 3 MEHIO UCKIMOYEHbI
KOMaHAbl, OTHOcSLWMecs K onepaunn (Pedakmupoeams acku3, PeOakmuposamb
UCXOOHbIU 351IeMeHm v Ap.), a BKNIOYEHbl KOMaHAbl, OTHOCALMNECS K KOMMNOHEHTY
(Pasmecmumb KoMnoHeHm, U3meHums mun 3a2py3ku v Ap.). [Npn aTom KomaHabl
AEVCTBYIOT HA KOMMOHEHT NEPBOro YPOBHSI (HECMOTPSA Ha TO, YTO BblAENEHHbIV NPUMUTUB
MOXET MpuHaanexaTb KOMNOHEHTY 6oniee HM3KOro ypoBHS). Taknm o6pa3om, B OKHe
MoZernun Tenepb MOXHO BbINOMHATL NPaKTUYECKM Te e OeNCTBUS C KOMMNOHEHTaMu
nepBoro ypoBHs, 4To 1 B [lepeBe noctpoeHus. 3To genaet 6onee yoobHom paboTy ¢
Gonbwmnmm cbopkamm.

lMosiBMNack BO3MOXHOCTb HAaCTPOWKM 3anncu mogenen B doopmat getanu (*.m3d). Ans
OTKPbITUSI HACTPOEYHOro Ananora crnegyeT Bbl3BaTb KoMaHay CoxpaHums ¢
napamempamu, KOTopas NoABMAETCS B MEHIO KHOMKN CoxpaHumae fvanora CoXxpaHeHus,
ecnu B cnucke Tun danna soibpaHa ctpoka KOMIMAC-Qemanu (*.m3d).

B ananore HacTpoWkn coxpaHeHus B AeTanb MOXHO BKITHOYUTL/OTKIIOYUTL COXpaHeHne
Macchbl U LeHTpa Macc, yaaneHme NCTopumn NoCTPOEHUs, Y4EeT CKPbITbIX KOMMOHEHTOB,
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npeobpasoBaHe KOMMOHEHTOB B Tena unu aeTanu-3aroToBku, 06begnHeHne
KOMMOHEHTOB B OAHO Tero.

Takol e guanor nosiBrnsieTcs nocre Bbi3oBa KOMaHAbl yaaneHust UICTOPUM NOCTPOEHNS
Moaenu.

HopaboTaH dyHKLMOHAN MacCMBOB.

- Bo Bcex maccuBax, kpome 3epkarnbHOro 1 Maccuaa no obpasuy, Tenepb MOXHO
yKasblBaTb ANS KONMPOBaHWS NPOU3BOSIbHbIN HABop 06BHEKTOB (paHee 3To Obino
OOCTYMNHO NuLWb B Maccmee no tabnuue). [1na nepexoaa k popMmnpoBaHmto
NpPOM3BONbHOIO Habopa KonMpyeMbix OOHEKTOB CIYXXWUT NepekntoyaTenb
lMpou3eonbHbili B rpynne Tun Ha NaHenn CBONCTB.

HaHHbIn cnocob co3gaHns Maccua npegnonaraeT BbiNONHEHWE AN KaXaoro
3K3eMnnsipa TeX e MNOCTPOEHUI, YTO U A1 UICXOAHOro oobekTa (06 bEeKTOB), MO3TOMY
AN KONMPOBaHWUS AOSMKEH ObITb Yka3aH He TONbKO 06BHEKT, KOMMK KOTOPOro TpebyeTcs
Nony4nTb, HO U ero NCXoaHble OOBLEKTbI.

Mpn nocTpoeHmMn maccmBa NPOM3BOSIbHLIX O0OBEKTOB MOXHO U3MEHUTb 3HAYEHUS
nepeMeHHbIX A58 9Kk3eMnnApoB, 6narogaps Yemy konum ByayT umeTb napameTpbl,
OTNINYHbIE OT OpUrKMHana.

Kpome Toro, npu konnpoBaHnn Npon3BosibHbIX 06 bEKTOB €CTb BO3MOXHOCTb
ynpaBneHnsi 06nacTbio NPMMEHEHUs onepaunun, T. €. NoNb3oBaTeNb MOXET yKasaTb
Tena n KOMMNOHEHTbI, KoTopble ByayT MoandUUMPOBaHbI B pedynbTate co3gaHus
maccuBa. Hanpumep, npu KonMpoBaHMM OTBEPCTMS MOXHO BblbpaTb Tena, matepuvan
KOTOPbIX JOSMKEH ObITb yaaneH B pesynbTaTte NOCTPOEHUSI KOMUIA OTBEPCTUS.

- B Tabnuue nameHseMbix NnepeMeHHbIX 3K3EMMASPOB MaccmBa NosiBUNach BO3MOXHOCTb
MEHsSITb MecTamu cTonbupbl. [1na nepemelleHns ctonbua cnegyeTt «nepeTawmTb» ero
3arofloBOK MbILLbIO B HY>XKHOE MECTO.

[opaboTaH npouecc BCTaBKM KOMMOHEHTA B MOAENb.

— Ha lNaHenu cneunanbHOro ynpaeneHnsa nossuiacb KHonka M3MeHUmMb nosioxxeHue
CK komnioHeHma, kotopasi CNy>kuT 4S5 BPEMEHHOTO (40 3aBepLUeHns npouecca
BCTaBKW) U3MEHEHUS NOMOXEHNS TeKyLLen CUCTEMbl KOOPAMHAT BCTaBSIeMOro
KOMMOHEeHTa. OTO NO3BONSAET pa3meLlaTtb KOMMOHEHT B cOOpKe, NCNOMb3ys B KA4eCTBe
©asbl He KaKyt-nNnMbo U3 ero CUCTEM KOOPAUHAT, @ HOBYHO, NPOU3BOSIBHO 3aaHHYIO,
cUCTeMy KOOpAMHar.

- Ha lNanenu ceoncTe nosisunack onuusi CoxpaHsmse MoJsioxeHue, NOo3BoNALWas
yKasaTb, TpebyeTcs N COXPaHATb NMOSIOXKEHNE BCTABMSIEMOro KOMMNOHEHTA Nocre
CMEHbl CUCTEMbI KOOPANHAT COOPKM, OTHOCUTENBHO KOTOPOM NPON3BOAMTCSA BCTaBKa.
Onums gocTynHa, ecnu B Tekyllen cbopke eCTb NnokanbHble CUCTEMbI KOOPAMHAT.

- B npouecce BcTtaBku ctanu gOCTynHbI KOMaHAabl MEPEMELLEHMST U NOBOPOTA
KOMMOHEHTAa.

— [Ecnu BO Bpems BCTaBkM B MOAENb KOMMNOHEHTA BKIOYEH PEXUM CEYEHUS Moaenu, To
BCTaBMNAEMbIlA KOMNOHEHT TEMNEPb HE OTCEKAETCH MIOCKOCTAMMU CEYEHUS.

MosiBUNack BO3MOXHOCTb CO34aHNA B MOAENM 0603HAYEHNS HEYKa3aHHOW LLEPOXOBaTOCTH
noBepxHocTen. BkrtoyeHne/oTknoueHne oTobpaxkeHNa Heyka3aHHOM LepOXoBaToOCTH
npou3BoanTcst komaHaon Bud — Heyka3aHHasi wepoxoeamocme. [locne ABONHOro
LLleNYKa MbILLbO MO 3HAKY 3anyckaeTcs NPoLecc ero pegakTMpoBaHus, B KOTOPOM MOXHO
BblOpaTb TUN 3HaAKa, NapaMeTp LUEPOXOBATOCTU U ero 3HadeHue. O6o3HaveHne
HeykasaHHOW LepoXoBaToCTM NepenaeTcs U3 MoOAeNn B CO34aHHbIA MO HEN
accoLUNaTUBHBIN YepTex.

MosiBunacbk BO3MOXHOCTb 3arnpeTa peaakTupoBaHua noboro obbekta mogenu (paHee
Takow 3anpeT MOXHO ObIfo HANOXUTb NMLb HA KOMMOHEHTLI). COOTBETCTBEHHO BCE
06BbEKTbI TENEPb MMEKT CBONCTBO PedakmuposaHue. YnpaBneHne JOCTYNom K
pefakTMpoBaHUi0 ob6bekTa NPON3BOAUTCS C MOMOLLBIO KOMaHA, OOCTYMNHbIX B KOHTEKCTOM
MEHI0 BblAENEHHOro o6bekTa U Ha NaHenn peaakTMpoBaHNSA MOAENN, a Takke nyTem
N3MEHEHUNN 3Ha4YeHns1 cBoncTBa PedakmuposgaHue. Kpome 3HaveHnin 3anpeu,eHo u
Pa3speweHO fjaHHOe CBONCTBO MOXET MMETb 3HayeHue 1o ¢1010, 03HavaroLee, YTo 4OoCTyn
K pefakTMpoBaHuio 06bEeKTa 3aBUCUT OT 3HaYeHUst cBoncTBa PedakmupyemMocms Criosi, Ha
KOTOPOM 9TOT OOBEKT HAaXO4UTCA.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

HopaboTaHa koMaHAa YcnoeHoe uszobpaxeHue pe3bbbl: Tenepb Npy NoaroHke pesbobl
Ha NOBEPXHOCTU, K KOTOPOWN NpUMbIKAeT COOCHasi C Hel KOHMYecKas unu cgepunyeckas
NMOBEPXHOCTb (Hanpumep, pe3bba Ha cTepkHe ¢ dhackon/ckpyrineHnem, pesbba B
OTBEPCTUM C KOHUYECKUM OHOM M AP.) MOXHO BKIMHOYUTL AONOMHUTENBHYIO NOAroHKy. OHa
NO3BONSAET CMECTUTb BEPXHIOK rpaHnLy pesbbbl Tak, YTOObl COXpaHunach BbicoTa
pacKku/CKpyrneHus, a HWXHIOK — Tak, YTOObl coxpaHunach annHa 6a3oBov MOBEPXHOCTU
pe3bbbl. BkntoyeHne/oTknoueHne AononHUTENBHOW NOATOHKN BbINOSHSAETCS
nepeknovatensmn CmeuwjeHue 1 n CmewjeHue 2 Ha [NaHenn CBOWCTB Npy CO30aHUN Unu
penakTMpoBaHMM YCITOBHOIO M300paXkeHnst pe3bbbl.

YcoBepLUueHCTBOBaHa HacTpoka NnapaMeTpoB peXxmma CeYEHUs: Npu co3aaHum HOBOro
LIara oTceYeHns ¢ ucrnonb3oBaHem crnocoba CMeuwjeHHasi NJ1I0CKOCMb Vnu
MoeepHymasi ny10CKOCMb MOXHO yKa3aTb NIMOCKOCTb OAHOro U3 NpeablayLUIMX LWaros
OTCEYEHUs B Ka4eCTBe MNOCKOCTU, OTHOCUTENBHO KOTOPOW onpeaensieTcsi nonoxeHune
MAOCKOCTW TEKYLLIero wara.

M3meHeHbl KomaHabl NepeMeLLLEHNS U MOBOPOTa KOMMOHEHTOB.

- KomaHgbl lToeepHymb komMroHeHm, [logepHymb KOMMIOHEHM 80KpYy2 ocu,
lTogepHymb KOMMOHEHM 80Kpy2 MOYKU 00beaHEHbI B OOHY KOMaH4y —
lMoeepHymsb komnoHeHm. [ocne ee BbI30Ba NOMb30BaTENb MOXET BpallaTh
KOMMOHEHT 06bl4HbIM 06pa3om (BOKpYr TOYKM rabapuTHOro napannenenvnena) unm
yKa3aTb OCb/TOYKY, BOKPYr KOTOpow TpebyeTcst BpaliaTb KOMMOHEHT.

- B komangax lMoeepHymb komrnoHeHm v [lNepemecmumb KOMIMMOHEHM KHOMKN
Bknroyumb/ebIKnoYumb KOHMPOJIb coydapeHull  BKiroyumb/ebiknoYums
PEXUM aemoconpsiKeHull nepeHeceHbl ¢ [NaHenu cneunanbHOro ynpasreHnst Ha
Bknaaky lNMapamempsi [NaHenn cBOMCTB.

MosiBUICS HOBbIN CNOCOG N3MEHEHUS MONIOXKEHNS MPOU3BOAHBIX Pa3MepoB — Mo
TpaekTopumn. OCHOBHOE Ha3Ha4yeHne 3Toro crnocoba — nepemelLeHme pasmepoB 3CKU30B-
CeYeHuIn B onepaunsx BpalleHusl, BblAaBNnBaHUs U KKHEMaTUYECKOM (MOCTPOEHHON C
COXPaHEHMEM Yriia HaKnoHa ceYeHust) B NIIOCKOCTb, COBMNaatoLLyto C No6bIM
MPOMEXYTOYHBIM UMM KOHEYHBLIM MONOXKEHNEM ceyveHus. [Ina nepemelLeHnst Npon3BOAHOIO
pa3mepa AaHHbIM CNocoboM HEOOXOAMMO yKasaTb NIOCKOCTb U TPAEKTOPUID ABUXKEHUS
pasmepa.

B okHe Ceolicmea Tenepb MOXHO BblbpaTb NCNONTHEHNE KOMMNOHEHTA, BCTABIEHHOIO B
MoZernb, a TakKe UCTMIONHEHNe cCaMOon MOAENMW.

Conctea Obo3HayeHue, HaumeHosaHue, Aeémop v Apyrue (T.e. CBOMCTBA, BKMNoYaemble B
OT4YeT) cTanu OOCTYMHbI AN U3MeHeHUs1 B OkHe Ceolicmea ansd Moaenu B LENOoMm
(kopHeBoro anemeHTa [lepeBa)  KOMNOHEHTOB, B TOM YXCIEe BCTaBMEHHbIX N3 G1bnmoTexk.
BrnbnunoteyHble KOMNOHEHTbI MOTYT TaKke UMEeTb ApYyrve OOCTYMNHble AN peaakTUpOoBaHNUS
B OKHe Ceolicmea napaMeTpbl (eCcnv 3TO NpegyCMOTpeHO BMGnMoTeKon).

MosiBUNack BO3MOXHOCTb 3adaHnsi ONTUYECKNX CBOWCTB ANs CNoeB. T CBONCTBA
nepegaroTca Tem obbekTam Mogenu, y KOTopbiX CBOMCTBO Ha3HadyeHue ygema nmeet
3HauyeHwue [o crioro.

Mpun co3paHun/peaakTMpoBaHnmn Tabnuubl MCMOSTHEHUI B YepTexXe Tenepb MOXHO
BKITHOUUTb MOArOHKY TEKCTa CCbINIOK Ha 3Ty Tabnuuy B OCHOBHOW HAAMUCK K pasmepam
AYeunkKn, cogepallen CCbisky.

B npoueccax BCTaBku KOMMNOHEHTa B MOAESb M HACTPOMKM peXxnumMa cCeveHnss Mogenu
nosiBUNachb BO3MOXHOCTb ynpaBrieHus pa3mepoMm anemeHTa 6asnpoBaHus. [ns aToro
cnenyeT HaxaTtb koMOHaumo knaeuw <Ctrl>+<Alt>+<Shift>, ycTaHOBUTb KypCcop Ha
anemeHTe 6a3nMpoBaHUs 1 BpaLlaTb KONECO MbILW.

HepuyeHue. OghopmMrieHue yepmexeu

1.

MosiBunack koMaHaa KoHu4yeckasi Kpueasi, N03BONSOLLAsA CTPOUTb KOHUYECKNE KPpUBbIE
NnyTeM ykasaHusi KOHeYHbIX ToYek T1 1 T2, kKacaTenbHbIX B HAX U TOYKM Ha KPMBOMN NGO
koachpuumeHTa. KacaTenbHble MOryT ObiTb 3ajaHbl ykazaHMEM TOYKM UX NepeceveHns — B
3TOM Ccrly4ae OHM CTPOSATCA Kak NpsiMble, NPOXoAsLIMe Yepes yKazaHHY TOYKY U ToYkM T1
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6.

N 12. Takke TOYKM T1 1 T2 MOryT ObITb YKasaHbl Ha CYLLECTBYIOLLMX OO beKTax — B 3TOM
crnyyae KacaTenbHON K KOHUYECKOW KPUBOW CTaHOBUTCH KacaTernbHas K 06bekTy B
YKa3aHHOWN TOuKe.

Mpun co3gaHum B YepTexe accoumMaTUBHOIO B1aa MOAENN, ABMSAIOLLENCS 3epKanbHbIM

NCMNONTHEHMEM OPYTrON, YxKe CNpOoeLnpOBaHHOM B 3TOT YepTeX MOAENM, K Buaam

[06aBNATCA HAOQNWUCK CNEeAYIOLEro coaepXXaHus:

- [N BUAa UCXOAHOMO UCMONHEHUS: «[0603HaYeHNe NCXOOHOrO UCTIONHEHNSA]Y,

- 4N BUAa 3epKanbHOro UCMosiHeHus: «[06o3HavYeHne 3epkarnbHOro UCNOMHEHNST] —
3epkanbHoe oTpaxeHune. OcTtanbHoe — CM. [0603HaYeHne NCXOOQHOTO UCMOSTHEHMWA]».

Hanunune Takux Hagnucen — TpeboBaHne cTaHgapTa. [lonb3oBaTtenb MOXeT
BKITHOUUTL/OTKITOYNTL UX CO34aHNE N HAaCTPOUTb UX coaepkaHne Ha Bknagke Hadnucb

ananora, Bbl3blBaeMoro komaHgon Cepeuc — lNapamempesbl... — Tekywjul 4epmex —
Mapamempbi dokymeHma — Bud (ans HOBbIX JOKyMeHTOB — Cepeuc —
Mapamempebl... — Hoeble dokymeHmsbl — Ipaghuyeckuli dokymeHm — [lapamempsbi

dokymeHma — Buo).

JNnHenHble 1 yrnoBble pa3Mepbl Tenepb NPOCTaBASIOTCS B OOHOM U3 ABYX PEXUMOB: B
PeXnMe yKasaHUsi TOYEK UMK B PEXMME YKasaHUs 0OBbEKTOB. [1Ns NepeknioyeHmnst pexrmMa
CNY>XUT KHOMKa Bb16op 6a308020 06ekma Ha MNaHenu cneumansHoro ynpaenexus. Mo
YMOJYaHMIO NUHENHbIE pa3Mepbl CO34al0TCA B PEXMME YKasdaHUsA TOYeK, YTO No3BonseT
yKasblBaTb TOYKM NPUBSA3KM pasMepa, a YrioBble — B PeXUMeE yKa3aHUsi OTPE3KOB, YTO
NO3BOJSISIET YKa3blBaTb CTOPOHbI Yriia.

Cnuncok PasmeuwieHue mekcma, No3BonsAoLWNA BolOpaTbh BapmaHT pacnosioKeHns
pasMepHon Haagnucu, nepeHeceH ¢ Bknagku Mapamempswi NaHenn CBOMCTB Ha BKNagky
Pa3mep.

[ob6aBneH HOBbIM BapuaHT pa3MeLLeHns TeKCTa, NO3BONSAOLLNA PaCNONOXUTL HAAMUCh
nobbiM cnocobom — no cepeanHe/CHapyXu BbIHOCHbLIX NTMHUIA, NPOM3BOSIBHO UNN HA
nonke — 6e3 siBHOro Bolbopa BapraHTa 13 cnmucka. Cnocob pasmelleHus onpegensieTcs
CUCTEMOM MO MOSIOXEHNIO HaANMCK, KOTOPOE NoNb3oBaTerlb 3a4aET MbILbLI0 B OKHE
OOKYMEHTa Npu NpocTaHOBKe pasmepa. OTOT HOBbIN BapuaHT Ha3BaH Aemomamuyeckoe
pasmMmeujeHue.

MpexHuin BapnaHT Aemomamuyeckoe pasmMeujeHue (npegHasHadeHHbIn ans
pasmeLleHnsa HagnucK nocepeanHe Mexay BbIHOCHBIMU JIMHUSIMU U CHAPYXW OT HNX)
nepenmeHoBaH B PukcuposaHHOe pasmMeujeHue.

HoBbI BapnaHT pasmeLleHnsa TeKCTa JOCTYNeH BO BCEX pa3mepax, npeaycMaTpuBaroLLmx
HACTPOWKY MONOXEHUSI HAAMUCK, KPOME JIMHEMHOTO LIEeMHOro, IMHEMHOrO M YrioBOro ¢
0BpbIBOM 1 pagnansHOro ¢ U3fioMoM.

[lopaboTaHbl KOMaHAbl MOCTPOEHUSI 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 NOCTPOeHNs. BO3MOXHO YTeHue
AaHHbIX B Tabnvuy u3 BHeLWHero hanna v 3anMcb KoopavHaTt U3 Tabnuubl B hann.

- KomaHpa Kpueasi be3be 3ameHeHa komaHaow CrnialiH no moykam. [py nocTpoeHun
cnnanHa no To4Kam MOXHO BblOpaTb TN co3gaBaemon kpueon: NURBS-kpueasi no
moykam vnv be3be 1 ykasaTtb cnocob opMmpoBaHUa NapameTpoB TOYEK:
JluHelHblil, Mo OnuHe xopodsbl, eHmpocmpemumenbHbil. Kpome TOro, B pexxume
penakTMpoBaHUs COo3faHHbIX BEPLUMH MOXHO YNpaBnsaTe OPMON crfiarHa B Kaxaomn
BepLMHe, 3agaBas HanpasneHne 1 AnvuHy BeKTopa Npon3BogHON 1 3HaYeHne
KPUBU3HbI.

Ha o6bekt NURBS-kpueast no mo4ykamM MOryT HaknagblBaTbCA NapameTpuieckme
OrpaHNyeHus.

MepepaboTaH hyHKUMOHAN aBTOCOPTUPOBKM BYKBEHHbLIX 00603Ha4YeHUNn. B aBToCOpPTMPOBKE

Tenepb MOryT y4acTBOBaTb IMHUU-BLIHOCKM U pa3mepbl. Kpome Toro, ctano BO3MOXHO:

- MeHATb OykBbl B 0603Ha4YEHMsIX MPOCTON NepecTaHOBKON 0603HaYeHWI B CNUCKe
copTUpyeMbIX 0OBEKTOB (paHee Ansi 3Toro TpeboBanocb OTKMYNTL aBTOCOPTUPOBKY,
ncnpaBuTb OYKBbI M CHOBA BKITHOUUTL aBTOCOPTUPOBKY),
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11.

12.

13.

- npucsavBaTb pa3HbiM 00603HAYEHUAM OOHY U Ty e BYKBY C COXpaHEHNEM
aBTOCOPTMPOBKMU,
- VMCKIYaTb U3 aBTOCOPTUPOBKM OTAENbHbIE 0603HAYEHUS.
3TN BO3MOXHOCTW peanu3oBaHbl 3a CHET UCNONb30BaHWS Ans aBTOCOPTUPOBKM TOMO Xe
MexaHu3ma, YTo 1 Ans Hymepaumn: co3gaHa CUCTEMHas rpynna Hymepaumm
#Asmocopmuposka, BKNOYEeHNE B KOTOPYO OOBEKTOB 03HAYaeT, YTO OHM Y4acTBYIOT B
aBTOCOPTMPOBKE, T. €. Nony4yatoT ByKBbl, onpeaensemMble HaCTPONKOW rpynnbl
#Asmocopmuposka. HacTponka 3Ton rpynnbl NO-NpexHeMy Npon3soauTcs B pasgerne
Aemocopmupoeka HacTpoe4dHoro guarnora. B gnanor po6aeneHbl onuymmn, no3sonstoLwme
BKIHOYATb M OTKIOYAaTb COPTUPOBKY OO6BEKTOB MO YMOMYAHMIO.
Mopsipok paboTel ¢ 06beKTaMn HE N3MEHUSICS: AN TOro, YToObl 06BLEKT y4acTBOBan B
aBTOCOPTMPOBKE, HEOOXOAUMO NpY €ro Co3gaHUN NN PeaakTUPOBAHUN BKIKOYUTL OMLMIO
Aemocopmupoeka Ha [NaHenu cBoncTB. VcknoyeHne cocTaBnsaoT pasMepbl — OHU
aobaensTca B rpynny #Aemocopmupoeka TONbKO BPY4HYIO.

MosiBunack BO3MOXHOCTb accoumMmMpoBaTb 0603HaYeHUst LepoxoBaToCcTu, 6a3bl 1 NUHUIA-
BbIHOCKM (B TOM 4KCrie BXOAsILLME B COCTaB ApYyrMx 0603Ha4eHuin) ¢ BIHOCHBIMU U
pa3MepHbIMU NIMHUAMW Pa3MepoB, a TakKe C OTBETBMNEHUSIMI U NONKaMU NUHUIA-BLIHOCOK
(paHee OHM accoUMMPOBAanUCh NULLbL C FTeOMETPUYECKUMIN OO beKTamu).

MosiBUNack BO3MOXHOCTb CO3[aHUSA TEKCTOBbIX METOK — HaAMnuceun, CBA3aHHbIX C
ob6bekTamun. TekcToBble MeTKM MOryT 6biTb Ao6aBneHbl K 0603Ha4YeHM0 aonycka opmbl,
0603HayveHno 6a3bl U 3HaKy WepoxoBaTtocTn. Co3aaHne TEKCTOBOWM METKM NPOM3BOAUTCA
komaHaon Jo6aeumb meKkcmogyro Memky U3 KOHTEKCTHOTO MEHI0 BblAENEHHOro
06bekTa, yganeHne — KkomaHaon Yoanumbs mekcmoegyro memky. 1o ymonyaHuio HoBast
TEKCTOBas METKa COAEPXMT OAMH CUMBOS «3Be3404Kay. [Mpn Heo6X0AUMOCTM TEKCT METKM
MOXXHO OTpeaaKTUpOBaTh Kak OBbIYHbIN TEKCT Ha YepTexe. HacTponka napameTpoB METKM
(B TOM Yncne 3agaHve ymonyaTenbHOro TeKCTa) Npom3BoanTCcs B pasgene Tekcmoeasi
Memka HacTpoeyHoro gvanora (Ha Bknagke Hoebie doKyMeHmbl — ONS HOBbIX
rpacuyeckmx JOKYMEHTOB, Ha BKNnaake Tekywjuli O0OKyMeHm — A5 TEeKyLLero
AOKYMEHTA).

MosiBunacbk BO3MOXHOCTb pasMeLLeHNs BUAOB YepTexa corfnacHo TpebosaHunsam 1ISO 128-
30 2001 (E). Ons BoibOpa BapraHTa pasMeLleHnst CRyxuT rpynna onuni lNMpoeKkyuoHHbIU
mMemod B ouanore HaCTPONKM NapameTpoB HOBOro Buaa. ATa rpynna cogepxuT onumu: Mo
nepeomy yany v [lo mpembemy yany. 1o ymonyaHuio BknodeH metop Mo nepeomy
yasly — eMmy COOTBETCTBYET CXxema pa3meLleHuns sngos, npuHatas B FOCT 2.305-2008.

KomaHga BcTaBku doparmeHTa B rpadhnyecknini JOKYMEHT (UM 3CKu3) Tenepb no3sonseT
BCTaBNATb oparMeHTbl U3 6nbnunotek pparmeHToB (*/fr). ANs 3TOro Hy>XHO B Ananore
OTKpbITUS harina, NOsIBMSIOLWEMCS NOCIEe Bbi30Ba KOMaHAbl, BbiGpaTb TN daninos
KOMIIAC6ub6nuomeku gppacmeHmos (*.Ifr) n ykasaTb HyxxHyt0 6ubnunoteky. Boibop
dparmeHTa npomnssoauTcsa Ha lNaHenn CBOMCTB B NpoLecce BCTaBKU.

YcoBepLueHCTBOBaH NpoLecc peaakTMpoBaHMs MMMHENHbIX Pa3MepPOB C MOMOLLbIO
XapaKkTepHbIX TOYEK: TeNepb, €CNu pa3MepHas HaanuCb, pasmeLleHHast BpyyHyro nnm
Aesmomamu4ecKu, Haxo0OUTCS CHapYXu OT BbIHOCHbIX MUHWIA, TO Ha KOHLIE pa3MepHOW
NUHWM NOSIBNSIETCS XapaKTepHas To4ka, NPy NepemMeLLeHUn KOTopon hopMupyeTcs Moska.
[nvuHa NUHUN-BLIHOCKM B 3TOM Clly4ae paBHa Hymto, T. €. NOJika HauMHaeTCs OT pa3MepHOW
NVHWK.

Tenepb n3obpaxeHne, nony4yeHHoe B pesyrbTaTe co3aaHns BbIHOCHOMO 3fieMeHTa B
HeaccoLMaTMBHOM YepTexe, CBA3aHO C UCXOAHbIM n3obpaxeHnem. Ecnn ncxogHoe
n3obpaxxeHue (T. e. BUA, B KOTOPOM HaxoauTcsi 0003Ha4YeHne BbIHOCHOIO 3fIEMEHTA)
N3MEHEHO, TO BUA C N306paKeHNEM BbIHOCHOIO af1IeEMEHTa OTMeYaeTCsl KpacHOWM
«rano4kon» B [lepeBe mogenu, a B OKHe YepTexa oTobpaxaeTcs nepevyepkHyTbiM. YTobbl
NPUBECTU BLIHOCHOW 3NIEMEHT B COOTBETCTBME C UCXOOHBLIM BUAOM, CrieayeT Bbi3BaTb
komaHay lMepecmpoumsb 13 meHo Bud unu komaHay lMepecmpoums eud v3
KOHTEKCTHOrO MEHI0 BbIHOCHOTO anemMeHTa B [lepeBe yepTexa.

MosiBUNack BO3MOXHOCTb OTOBpaxeHns pamok (T. e. rabapuTHbIX NPAMOYrONbHMUKOB)
aKTMBHbIX BMAOB YepTexa (paHee pamMku oTobpaxkanucb nuLlb AN BbIKIIOYEHHbIX U
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15.

16.

17.

accoumnaTtmBHbIX BVID,OB). BkritoueHne/oTkntoueHmne n HaCTDOVIKa napameTpoB 0T06pa)KeHI/IFI
pamMOK BMOOB Npon3BoanTCA B anarore HaCTpOI;lKVI OTPUCOBKU BNOOB.

B okHe Ceolicmea Tenepb LOCTYMHbI BHELWHWE NEPEMEHHbIE BCTABNEHHbIX B JOKYMEHT
dparMeHTOB.

Tenepb k pa3amepHOV HaANWUCK NIMHENHOrO pa3Mepa, CUMMETPUYHOTO OTHOCUTENBHO
0OCEBOW NHMMK, aBTOMaTMyeckn gobaensetcs 3Hak gnametTpa. CUMMETPUYHBIA NIMHEVHbIN
pasmep co3gaeTca KomaHaown JIuHelHbIU pa3Mep NyTeM yKazaHUs OCBOM JIMHUMN N TOYKK
nnn komaHgon JluHelHbIU pa3mep ¢ 06pbLIBOM NyTEM yKazaHUs OTpe3ka U
napannenbHon eMy OCEBOW NIMHUN.

MpuBA3ka K cepeanHe KpMBOM Tenepb OCYLLECTBNSAETCA C MOMOLLbIO NpuBa3ku CepeduHa
(paHee ans aToro ucnonb3oBanachk Npuesaska bawkalwas moyka).

MosiBuNack BO3MOXHOCTb 3aflaHusi ANWHbI NPOAOIMKEHNS pa3MepHbIX NTIMHWUIA pa3MepoB: B

[Marnor HaCTPOWK1 NapaMeTpoB OTPUCOBKU pa3MepoB A0GaBreHo none ebixo0
pa3MepHbIX IUHUL 3a 8bIHOCHYIO.

Paboma ¢ mekcmom

1.

MosiBUNacb BO3MOXHOCTL CO3aHMs 3epKanbHO OTPaXeHHOro TeKcTa B rpadonyecKkmnx
AOKYMEHTaxX M ackm3ax. [1ns aToro Cnyxut onuns 3epkasibHoe ompa)KeHue Ha BKIagke
Pa3smewieHue NaHenn cBOMCTB NpU CO34aHUN HAAMUCK.

YnpaBneHue BUOOM TeKCTa NpU BbINONHEHUN KOMaHObl CuMMempusi NPoOn3BOAUTCS C
NMOMOLLIbIO onuun 3epkasibHO ompasumbs mekcmai. [1py BKIKOYEHHON ONUUN TEKCThI
3epKanbHO oTpa)XarTcs, NPU OTKIMIOYEHHON — COXPaHAT BUA.

Tenepb MOXXHO HACTPOUTb KONMYECTBO M PACMONOXEHME XapaKTEPHbIX TOYEK Ans
nepemMeLleHnst Hagnucu (oTobpaxatoTca Npu ee BbiAeNeHNN) B rpaddnyeckom SOKYMEHTE n
ackmse. [JoCTynHO Tpy BapuaHTa, B TOM YMCHE C pacnonoXXeHnem To4ek no yrnam un B
cepefuHax CTOPOH rabapMTHOro NpsIMoyronbHMKa Hagnucu. HacTpoika BbINnonHAeTcs B
awanore, Bbi3biBaemMoM komaHaon Cepeuc —lMapamempbl — Cucmema —
Ipadghuyeckuii pedakmop — XapakmepHbie MOYKU.

Bo Bce ananorn HacTpoviku TeKCTa ANst HOBbIX M TEKyLLEero JOKYMEHTOB (HAcTpovika TekcTa
TEKCTOBOro AIOKYMEHTA, TEKCTA Ha YepTexXe, TEKCTa TEXHNYECKUX TpeboBaHuin) nobasneHa
kHornka lMapamempbl cnucka, NO3BONALAA HACTPOUTb Hymepaumio ab3aues.
OcobeHHOCTbIO HAaCTPOMKM NapamMeTpoB CNUCKa AN TEKCTA Ha YepTexe sIBNAETCS To, YTO
OHa MCNonb3yeTcsa TONbKO B HOBOM TEKCTOBOM 0ObekTe rpadouyeckoro JoOKymeHTa. Ee
N3MeHeHVe Npu paboTe C TEKCTOM He BIMSIET Ha HAaCTPOWKY OOKYMEHTa v apyrue
TeKCToBble 0OBEKTLI. B oCTanbHbIX cryyasx (CNUCKM B TEKCTOBOM AOKYMEHTE U
TeXHMYeCcKMx TpeboBaHMAX) U3MEHEHME NapaMeTPOB Cnuncka npu paboTe ¢ TEKCTOM
N3MEHSIET HACTPOWKY AOKYMEHTa U HaobopOoT.

Tenepb MOXHO U3MEHATb NOPSIAOK CrIeAOBaHNSA pa3feNioB TEKCTOBOrO JOKYMEHTA,
«nepeTackunBasi» UX MbILLbIO BBEPX UMW BHU3 B NNEBOM OkHe MeHeaxepa AOKyMeHTa.
dopmaT 1 opueHTaumst IMCTOB NP NEPEMELLEHUN pa3ferna CoOXpaHsaoTCS.

MNMeyamp

1.

Tenepb AnNs neyaT MHOrONMCTOBOIO AOKYMEHTa U3 rMaBHOro OkHa (T.e. Yepes auanor
Meyamb dokymenma, 6e3 Bxoaa B NpeaBapuTeNbHbIN NPOCMOTP) AOCTATOYHO, YTOObI
NUCTbl UMENn OAIMHaKOBbIN pa3mep. PaHee TpeboBanack Takke oguHaKoBasi opueHTauus.

B pexume npeasaputensHOro NpocMoTpa nepep nevyartbio NosiBUnachk komaHaa
Macwmab no ebidenieHHbIM nucmam. [locne ee Bbl30Ba BblAeNeHHble NUCTbI
oTObOpaXkaloTCs NONMHOCTBLIO B MakCUMarbHO BO3MOXHOM MacLuTabe.

Mpn aBTONOAIOHKE NUCTbI JOKYMEHTOB TENEPb MOryT aBTOMaTU4EeCKM NOBOpPaYMBaThCs Ha
90°, ecnn 310 HEOBXOAMMO AMS BbINONHEHUS NOATOHKM, T.€. ONTMMN3aLNN pa3MeLLeHUs
AOKYMEHTOB Ha Oymare. PaHee aBTONoAroHka BbINOMHSANACh NYLb 3a CHET U3MEHEHUS
mMacLuTaba nucTos.
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4. Tenepb Nnocne BbINONHEHUS B NpeaBapuUTenbHOM NPOCMOTPe onepaLmii, U3MEHSIOLLINX
KONMMYECTBO CTPaHML, NevyaTtu, Ha aKpaHe oToGpakaloTca He BCe NUCTbI, KaK paHblue, a Te
e, YTO ObINN BUOHLI HA MOMEHT 3anycka onepauun.

Paboma co cneyudukayueli

1. Tenepb npu OTKPLITUM cneundmkaLuum He NPON3BOAMNTCA ee aBToMaTMYeckas
akTyanmsaums, a NuLLb BbINOMHAETCH NpoBepKa COOTBETCTBUA MexXay cneundurkaumen n
NOOKIKYEHHBIMN K HEW AOKyMeHTamMu. Ecnn oBHapyxeHo paccornacoBaHue, To
cneundmkaums otobpaxaeTcs NepevYepkHYTON MYHKTUPHBIMU JIMHUSIMU U BbldaeTcs
3anpoc Ha nepecTtpoeHne crneundukaummn. lNonb3oBaTenb MOXET:

- [loaTBepanTb NepecTpoeHne — CBsI3aHHble CO crieumdmrKaLmen YepTexmu n cOopku,
KOTOpbl€ Ha AaHHbIA MOMEHT He aKTyarlbHbl, MEPecTpanBaoTCs, NoCre Yero JaHHble U3
HUX NepegaroTcd B cneundgukaumio.

- OrTkasaTtbCs OT NEPECTPOEHNS — HU cneundmKaumsi, HA NOAKITIOYEHHbIE K HEW
OOKYMEHTbI HE N3MEHAITCSA; cneundmrkauns octaeTcs nepedepkHyTon, HO 3TO He
MeLlaeT ee pefakTMpoBaHuio 1 nedaTu. MNMpn HeobxogmMMoCcTK cneunduKkaLmo MOXHO
NnepecTpouTb NO3)Ke — C NOMOLLbI kKoMaHabl Bud — lMepecmpoums.

3anpoc Ha nepecTpoeHne crneunduKkaLmnm MoxXeT NOABMATLCA HE TOMNBKO NPU OTKPbITUM
cneuundmrkaumm, Ho 1 Npu paboTe ¢ HEW, ecrnv B NOAKIOYMEHHbIX JOKYMEHTAX MPOM30LLIIM
N3MeHeHus1, TpebytoLme nepedayn B cneunukaumio.

2. [obGaBneHbl HACTPOWKKM, yNpaBnstowmne asTomaTM4eckum 06GHOBNEHNEM U COXPaHEHUEM
AOKYMEHTOB, NOAKMYEHHBIX K cneumdukaumm. [JaHHble HACTPOMKM NPOM3BOAATCH Ha
Bknagke Cucmema obLiero HaCTpoOeYHoro avarnora, B pasgene Pedakmop
cneyugukayuli — lMapamempbi 06Ho81eHUss 0OKyMeHmMoe. OTOT pa3gen COAepXuT
ABe onuun (N0 YMOSYaHWUIO BKITOYEHDI):

- [lpu nepecmpoeHuu cneyugukayuu coxpaHsimb MoOGKIIF04YeHHbIe OOKYMeHMbl,
OMKpPbIMbIe 8 «C/IENOM» PEXUMe — eCIN BKIMYEHa, TO NOAKMIOYEHHbIE K
cneunduKkaummn JOKyMeHTbl, KOTOpble NPy ee NepecTpoeHnn Gbinm OTKPbITbI B
«CINenomy» pexvmMme 1 NepecTpoeHbl, 3an1cbiBaOTCS HA AUCK HEMEOSIEHHO U
©e3yCcrnoBHO, a eCNK OTKITKYEHA, TO 3TU JOKYMEHTbI 3anncbiBalOTCSA TONbKO Nocne
COXpaHeHus cneumduKkaumm 1 He 3anucbiBalOTCs B Criyqae 3akpbIiTvs cneundukaumnm
06e3 coxpaHeHus.

- [lpu coxpaHeHuu cneyugukayuu nepedasampb 0aHHbIe 8 MNOOK/IIOYEHHbIe
OOKyMeHmMbI — eCNny BKMOYeEHa, TO NPy COXpaHeHun cneuundmrkaLmm npon3BoanTcs
aBTOMaTMYeCcKas nepefdaya AaHHbIX U3 Hee B NOAKMHOYEHHbIE JOKYMEHTLI, ECINN
OTKIOYEHA, TO Nepeaaya He NPOM3BOAUTCS HU MPU COXPaHEHUU crieumnduKaLmmn, Hu
npv Bbl3oBe kOMaHAbl CUHXPOHU3ayusl.

3. lNosiBUNack BO3MOXHOCTb COPTUPOBKN OOBHEKTOB B pasaenax crneumdukaumm donee yem
no ogHOW KoMnoHke. Nonb3oBaTenb MOXET 3a4aTh CMMCOK KOMTOHOK, MO KOTOPbLIM
NPON3BOANTCS COPTUPOBKA, N TUM COPTUPOBKM B KaXKO0M M3 HUX. COpTMPOBKA MO KONOHKaM
BbIMOJSTHAETCS B TOM NMOpsiAKe, B KOTOPOM OHU NepeyuncrieHbl B cnvncke. [laHHasa HacTponka
Npoun3BOANTCS Ha HOBOW Bknagke Copmupoeka ananora peaakTMpoBaHus CTUNSA pasaena
cneundmkaumm. 3Ta BKNagka coaepXxunt onunto O6bekmsbi 8 pasdesie copmuposamab
(nepeHeceHa ¢ Bknagkun Hacmpolku) i CNNCOK KONMOHOK C YKa3aHNEM TUIMOB COPTUMPOBKN.

4. TlosiBunacb BO3MOXHOCTb yrpaBneHnst NOpsSaKOM COPTUPOBKM OOBEKTOB crneumdukalmm no
koay B pasgene [okymeHmauus. Anga aToro B nognanky \Sys rmaBHOWM Nanku cuctembl
nobaeneH dann GRAPHIC.KDSP, cogepxallmi nepeyeHb KogoB JOKYMEHTOB B TOM
nopsigke, B KOTOPOM OHWM OOSMKHbI CnegoBath B pasgene JokymeHmauyusi CornacHo
ctaHgapty. dopmart panna TEKCTOBbINW, T.€., OTpeLaKkTUpoBaB AaHHbIV carn,
nonb3oBaTeNb MOXET M3BMEHUTb YMON4YaTeNbHY0 COPTUPOBKY, HAaNnpumMep, B cryyae
Ncnonb3oBaHWs HeCTaHO4APTHOrO Koda. PaHee copTmMpoBKa No kogy Nponssoannach
cornacHo nopsiaky cnegosanus kogos B channe GRAPHIC.KDS.

5. Ecnu cBonctBy Pasdesn crieyugbukayuu KOMNOHEHTA NN Tena NPUCBOEHO 3HaYeHne
Mamepuarbi, TO B 94eNKy HaumeHogsaHuUe COOTBETCTBYHOLLErNo 00bekTa cneumdukaumnm
Tenepb aBTOMaTUYECKN 3aHOCUTCA 0003HaAYEHNE MaTepuarna 3Toro KOMMNOHEHTa Unu Tena.
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Kpome Toro, o603Ha4yeHne martepumana CTaHOBMTCA Takke HauMeHOBaHMEM
KOMMOHeHTa/Tena. AHanorm4yHo, ecnvm cBoncTBy Pasden crneyugukayuu Mogenu B Lerom
npucBOMTL 3Ha4YeHne Mamepuarsbl, TO 0003Ha4YeHne maTtepuana mogenu byaeTt nepegaHo
B ee 06bekT cneundmkaumm (ons cbopkn — BO BHELHWIA OOBEKT) N B HAMMEHOBaHMe.

Umnopm u akcnopm

1.

wn

B omanor HacTpoiku YTeHus dannos popmata DXF nnn DWG Ha Bknagky [JaHHbie
pobasneHa onuusi FpaHUYbI 8UQO8bIX 3KpPaHOe8 Mo 2abapumam. Ecnu oHa BKIOYEHa,
TO dhopma BMOOBbIX IKPAHOB MMMOPTMPYEMOro JOKYMEHTa ynpowaeTcsa Ao rabapuTHbIX
NpsIMOYronibHUKOB. B pesynbTaTte, ecrnv BUAOBbIE 3KpaHbl He NpAMoyronbHbl, B KOMITAC-
AOKYMEHTE MOTryT OKa3aTbCA «MULWHNE» 0OBEKTbI, HE OTOOpaXKaBLUMECH B MUCXOOHOM
AOKYMeHTe 13-3a TOro, YTO HaxoAunuch 3a npegenamm BUAOBbIX 3KpaHOB. [Mpu
OTKITHOMEHHOW onuun hopma BUOOBbLIX SKPAHOB He ynpoLlaeTcs, HoO 0bpaboTka JOKyMeHTa
MOXeT 3aHMMaTb 6onblLuee BpeMs.

Tenepb Bo3amoxeH nmnopt dannos Parasolid 4o 25-o1 Bepcun hbopmaTa BKITHOYUTENBHO.

YcoBepLleHCTBOBaAH 3KCMNOPT AOKyMeHTOB B hopmat PDF.

— [lapameTpbl pasHeceHus, ecrniv OHM 3aaHbl B COOpOYHON Mogenu, nepegatotcs B pdf-
dann. MNpu npocmoTpe Takoro ¢arna B Adobe Reader ynpasneHue pasHeceHMeM
NPOU3BOANTCS C MOMOLLIbIO 3N1eMeHTa AN NpocMoTpa aHMMauun Ha naHenu 3D-
WHCTPYMEHTOB.

- B gmanore Hactpowiku 3anvcn B dopmat PDF nosiBunacek onunsa CoxpaHumab
Hacmpoliku. Ecnu oHa BKMoYeHa, TO NnapaMeTphbl, YCTaHOBMEHHbIE AN 3anncu
TeKyLlero AoKkyMeHTa, 6yayT ncnonb3oBaTbCs ANd 3annucu Bcex nocnenyroLmnx
DoKymeHTOB. [1pn coxpaHeHun cneumdmkauum, rpapuyecknx n TEKCTOBbIX JOKYMEHTOB
B HACTPOEYHOM [uMarore NpUCyTCTBYET Takke KHoMka ®@usbmp, No3BonstoLLas
HaCTpouTb (bMNbTPbI BbIBOAA

YcoBepLueHcTBOBaH aKcnopt moaenen B popmat STEP AP214 n nmnopTt u3 atoro

dopmarta.

- [losBunacb BO3MOXHOCTb YTEHUS U 3aNNCKN TEXHUYECKNX TpeboBaHUN.

- Tpu HacTpoiike aKkcnopTa MOXHO BKIIOYNTbL reoMeTpuyeckoe npeacTaBneHne TekcTa
(31O 03Ha4aeT, uTo ByKBbI BYAYT NepenaHsl Habopamm OTPE3KOB) M BbIBpaTh cUCTEMY
KoOpAuMHaT, B KOTOPOM AOIMKHa ObITh 3anMcaHa moaenb. HeBuaumble 06bekTbl Npu
3anmcm COXpaHsT NPU3HaK «CKpPbITbI» (paHee, ecrnv nepegaya CKpblTbIX 0ObEKTOB
Oblna BKIKOYEHA, OHWN 3anUCbIBannCh Kak BUANUMbIE).

- [lpw HacTporKe NMNOpTa MOXHO BKITHOYUTb CLUMBKY NOBEPXHOCTEN U 3a4aTb TOYHOCTb
CLUMBKM (MaKcuMaribHOe pacCcTosdHne Mexay pebpamMu CLUMBaAEMbIX MOBEPXHOCTEN).

YcoBepLueHCTBOBaH aKcrnopT mogernen B popmat IGES u umnopt 13 atoro coopmara.

- [losiBunca gnanor HaCTPOKMKKN 3anncu, B KOTOPOM MOXHO BbIOpaTb SKCMOPTUPYEMbIE
00bekTbl (Tena, NOBEPXHOCTU, KPMBbIE, TOUKWM, 3CKMU3bI), YKa3aTb CUCTEMY KOOPOMHAT, B
KOTOPOW OHW AOMKHbI ObITb 3anMcaHbl, yTOYHUTbL CBeAeHus 06 aBTope 1 opraHusaumu,
BBECTW KOMMeHTapui. [Ins BbI30Ba HACTPOEYHOro Auanora Hy)kHO BblIbpaTb KOMaHay
CoxpaHumsb ¢ napamempamu U3 MeHI0 KHOMkn CoxpaHums nNpu 3annucu ganna.

- [losiBunca guanor HaCTPOMKU YTEHUS, B KOTOPOM MOXHO BblOpaTb MMNOPTUPYEMbIE
06bEKTbI (TeNa, NMOBEPXHOCTU, KPUBbIE, TOYKW), BKIOYUTD UMW OTKIMIOYNTD CLUMBKY
NOBEPXHOCTEN N 3a4aTb TOYHOCTb CLUMBKU (MaKCMMarnbHOE pacCcTosAHUE MEXay
pebpamu clumBaemblx NOBepxXHOCTEN). [INs BbI30OBa HACTPOEYHOIO Ananora Hy)kKHO
BblGpaTh KOMaHaQy OmMKpbIMb ¢ Napamempamu N3 MEHIO KHOMKN OmKpbImb nNpu
YTeHun hanna.

MosiBunca guanor HacTpoKrKKM 3anucu mogernen B oopmat STL. B aTomM Ananore MOXHO

BblOpaTb SKCNOPTMPYEMbIE OOBHEKTBI: TENa NN NOBEPXHOCTU, CUCTEMY KOOPAMHAT U

€4VHWLbI ANWHBI, B KOTOPbIX OyayT 3anucbiBaTbCA pesynbTaTbl TPUAHTYNALMK, a Takke

TOYHOCTb TPUAHIYNALMK:

— MakcumarbHoe fIMHENHOE OTKNOHEHMNE TPEYroSfibHbIX FrPaHen OT MCXOAHON
NOBEPXHOCTH,

- MakcuMManbHOe YrnoBoe OTKNOHEHWEe HopMarnen TpeyronbHbIX rpaHen apyr oT apyra,
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— MaKcumarbHaa arnnHa pe6pa Tpeyroan0|7| rpaHn.

7. TosaBunacb BO3MOXHOCTb AOMOMHUTENBHON HACTPOWKN SKCNopTa rpadpunyeckmx
AokymeHToB B popmaT DXF n DWG — ¢ nomoubto ini-channa. dann JormkeH HasblBaTbCH
dwgdxfExpAdvanced.ini n HaXoaUTBCS TaM Xe, rae KOHPUrypaumMoHHbIA chann 6ubnmoTekm
akcnopTta dwgdxfExp.cfg (no ymonuyaHuto B nanke C:\Users\<User>\AppData\Roaming\As-
con\Kompas3D\[eepcusi]). B banne gomkHa 66Tk cekums [Export], koTopasi MoxeT
coAepxaTb crnegyroLumne Kroun:

- LinestyleBylL ayer — ynpaBngeT napameTpom Tur JIUHUU; 3HAYEHUS KNnioya:

- 0 — TUN NUHWIA 3aBUCUT OT CTUNS,
- 1 — Bce nuHuu umetot Tnn o croro (ByLayer);

- FillingAsWipeout — ynpaBnsieT pe3ynbTaToM 3KcnlopTa 3anuBku ¢ LBETOM (POHa;
3Ha4YeHus Knova:

- 0 — 3anuBka ceporo uBeTa,
- 1 — o6bekT «mackuposka» (Wipeout);

— OneBlockFrglnsert — onpegenseTt, 6yoeT N B AOKYMEHTE CO34aBaTbCs OTAENbHOE
onpedeneHue brioka (Block Definition) onsa kaxgoro n3 exoxdeHud 6s10ka (Block
Reference), o6pasytoLimxca B pedynbTaTe 3KCnopTa BCTaBOK OAHOIO U TOrO Xe
parmMeHTa; 3Ha4YeHNa Kroya:

- 0 — kaxpoe BxoxaeHne 6roka umeeT cobCTBEHHOE onpeneneHme,
- 1 — BCe BxoXaeHusi 6noka, COOTBETCTBYIOLLME BCTaBKaM O4HOMO U TOMO e
parmeHTa, umetoT obLiee onpeaeneHve.

8. WckniouyeHa BoamoxHocTb 3anucn KOMIMAC-gokymeHToB B hopmaTt WMF.

lpunoxeHus

1. [OopabotaHa 6ubnunoteka Cep8ucCHbIe UHCMPYMEHMbI.
— [obGaBneHbl KOMaHAbI:

- [lo6aBneHa komaHaa Cumeosibl 001k Kpueol. OHa NO3BOSSIET PACNoONOXUTb
BBEAEHHbIE CMMBOSbI (OHN AOSMKHbI ObITh pa3geneHsl npobenammn) BOOMb yKazaHHOWM
KpuBon. [1oCTynHbI cregyowmne HacTPOMKM:

- BbIOOp y4acTka KpuBoWn,

- 3ajaHne CMELLEHUS — PacCTOSAHUS MexXay KpMBOW U cCUMBONamu,

- Bbl6Op HanpaBneHus,

- BblIBOp OpMeHTauumn — Kaxagbli CUMBOM Nof onpeaeneHHbIM YriioM K KacaTernbHOon
B COOTBETCTBYHOLLEN TOYKE KPUBOW MM BCE CUMBOJSIbI MO4 O4HUM M TEM XE YrIIOM K
rOpM3oHTanm.

- Bcmaeka ¢puzyp, 3Hakos, 0603Ha4YeHull — NO3BONSIET BCTABNATb B JOKYMEHT
dparmeHTbl U3 6ubnunoTtekn *Ifr, ykazaHHOW NONb30oBaTENEM NPU HACTPONKe
npunoxenus. Mo ymonyaHuo ncnonedyetca bubnuoteka Shapes_and_signs.Ifr,
copepxaliasa cnegyromne n3obpaxeHus:

— KOHTYpbI (S-KpuBble, Ayrn, CKoObI)
- 0603HavYeHMsa cneynanbHbIX ONTUYECKUX MOKPLITUN,
— YCMOBHbIE 3HaKMW,

durypsl (KOHyC, TOp, Na3 u ap.),

LlEHTPOBbIE OTBEPCTUS,

3NEMEHTbI KNHEMATMYECKMX CXeM (KMHEMaTu4eckme napbl, Kynadku, MyqTbl,

nepegayv, NOALWNMHUKN, TOnKaTenu n ap.).

- Omeepcmue no wabrioHy — NO3BONSiET BCTaBUTb B AOKYMEHT M3o0paxeHne
OTBEPCTMSA, NapaMeTpbl KOTOPOro 3anncaHbl B ykazaHHOM Lwabnoxe. LWabnoH
OoKeH BbiTb cO3aaH 3apaHee B nNpoLecce NOCTPOEHUSA ApYrnx OTBEPCTUN.

- Aemomamud4eckoe npeobpasosaHue 3a/1u80K 8 WMPUX08KU (U Haobopom) —
NO3BONSAET 3aMEHUTb YKa3aHHble 3arnvBKN LUTPUXOBKAMM C yMon4YaTenbHbIMU
napameTpamun n Ha06opOT, 3aMEHNTb LUTPUXOBKM 3aNMBKaMMU.

- lMpeobpa3oeaHue 3a1u80K 8 WMpPUX0BKU (U HAo6opom) no obpa3uy —
NO3BONSAET 3aMEHUTb YKa3aHHble 3ariMBKM LUTPUXOBKaMKM C NapameTpamm, B3ATbIMU C
yXXe CyLLeCTBYILeNn B JIOKYMEHTe LWTPUXOBKM (obpasua) n HaobopoT, 3aMeHUTb
LUTPUXOBKM 3anuBkamm ¢ napameTpammn obpasua.
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2.

- Modobue o6bLekma — NO3BONSET NOCTPOUTL IKBUANCTAHTY YKa3aHHOW KPUBOW;
BO3MOXXHO CO34aHne OAHOWN 9KBUANCTaHTbl — C BbIOPaAHHON CTOPOHbI OT O6beKTa
Unn aByx — ¢ 00enx CTOPOH.

- HapyxHasi peab6a — no3BonsieT co3aatb B JOKYMEHTE N300paxeHne CTepxHs
3afaHHOro gnameTpa c pe3bboit (Bua cBepxy); BOSMOXHO NMOCTPOEHWE CTaHAapTHOW
W HecTaHOapTHOW pe3bl, a Takke BbI6Op CTUNEN NUHNIA.

- lMepecmpoums omeepcmusi u usobpaxeHusi pe3b6 — NO3BONSET BOCCTAHOBUTb
B3aUMHOE MOMOXeHMe KPMBOWN N CBA3AHHbIX C Her n3o0bpaxeHun oTBEPCTUIN U pe3bh.
CBA3b co3gaeTcsa nyTeM ykaszaHus KpMBOW Mpu CO34aHUN OTBEPCTUN N pe3bb;
nepectpoeHune TpebyeTcs, ecnu B pesynbTaTe peAakTMpOBaHNSA N3MEHMUITOCh
nonoxexue, hopma nnm pasmep Kp1MBOW.

- KomaHgpbl noBopoTa 06bEKTOB — MO3BOMSAOT NOBOPAYMBaTh OTAENbHbIE OOBHEKTLI U
rpynnbl Ha 90° nnun 180°; LEHTPOM NOBOPOTA ABNSETCS LEHTP rabapuTHOro
NPSAIMOYroribHMKa o6beKTa Unn rpynnsl 06 bEKTOB.

— KomaHgpl 3epkanbHOro otpaxxeHnst 06 bekToB — MO3BOMSAT OTpaxaTb OTAESNbHbIE
0GBEKTBI U rpynnbl OTHOCUTENBHO BEPTMKANBHON U FOPU3OHTANbHON OCEBOW
nuHun. OceBas NPOXOAUT Yepes LEHTP rabapMTHOIroO NPSMOYrosibHMKa o6bekTa nnm
rpynnbl 06beKToB.

- KomaHgp! BblpaBHMBaHNA 06bEKTOB — MNO3BONSAIOT BbIPOBHSTL MO 3a4aHHOW TOYKE
Kpasi unu ueHTpbl rabapuTHbIX NPSIMOYrONbHUKOB YKa3aHHbIX 06bekToB NMbo
COBMECTUTb LIEHTPbI 3TUX NPSAMOYrOfbHUKOB.

- Hacmpoliku npunoxeHusi — No3BonsieT 3adaThb:

- Ans komaHabl Bcmaeka ¢gpueyp, 3Hakoe, 0603HayeHuUll — nonHoe umsi ana
6mbnmnoTtekn oparmMeHToOB, pasaen 6ubnMoTeKM 1 BCTABMSAEMbINA MO YMOJTYAHUIO
dparmeHr,

- Ans komaHg Omeepcmue n Omeepcmue no wabsoHy — NyTb K Narnke
XpaHeHunsa annos WabrnoHOB OTBEPCTUMN.

MHcTpymMeHTanbHasa naHenb 6ubnmnoTekn Tenepb BKIOYaeT B cebsa cnegyowme

naHenu: MucmpymeHnmsi, Onepayuu ¢ koHmypamu, Omeepcmusi u pe3bb6bl,

loeopom o6Bexkmoes, BbipasHusaHue o6 bekmoes. [pyn nogkniodeHHon GrnbnuoTeke
ee naHenb aBTOMaTU4ECKN NMOKa3bIBAeTCs, ECNN TUN AOKYMEHTa npeanonaraet
npuMeHeHne komaHa 6ubnuoTtekn (Hanpumep, YepTex) N CKpbIBAeTCA B MPOTUBHOM
cny4vae (Hanpumep, Mogens).

Mpn NOCTPOEHMN OTBEPCTUS, CBA3AHHOIO C KPUBOM, NOSABUITACb BO3MOXHOCTb 3afaHus

yrrna HaknoHa OCy OTBEPCTUSI K TOPU3OHTaNM (paHee CBSI3aHHOE C KPUBOM OTBEPCTME

pacrnonarasnocb No Hopmanu K Hei). [Ins BBoda 3Ha4vyeHus yrna Ha [NaHenb CBONCTB

pobaeneHo none Yeos, a Anga Bo3sBpara K opyeHTaumm oTBepCTUs No HopManu K

KpnBon — onums Mo Hopmanu.

KomaHnga ocHoBHoro dyHkumoHana KOMIMAC-3D Co3damb no obpa3syy Tenepb

MOXET MCMNONb30BaTbCA ANsl CO34aHNSA HOBbIX N300paxeHuin otBepcTuin. MNMocne BbizoBa

3TOM KOMaHAbl U YKa3aHWUs MMEIOLLLErOCs B JOKYMEHTE n3006pakeHnss OTBEPCTUS

3anyckaeTcsl KOMaH4a co34aHns HOBOrO OTBEPCTUS C TaKUMM Xe NapameTpamu.

HopaboTtaHa 6ubnunoteka CmaHOapmHbie u3loenus.

MosiBunacb BO3MOXHOCTb BCTABMNATb B YEPTEXK KOHCTPYKTUBHbBIE 3NTIEMEHThLI C
pasmepamu.

[ob6aBneHa BO3MOXHOCTb NPeobpasoBaHNsa MMEHOLLMXCH B JOKYMEHTE 00BHEKTOB
KoHcTpykTopckon 6ubnuotekn B obbektbl Bubnmotekn CtaHgapTtHele 3penua. Ons
3TOr0 HY>KHO ABOMHbBIM LLETYKOM MO OOBLEKTY 3anyCTUTb AMANor ero peaakTMpoBaHUs u
nocne BHeCEeHUs1 UsMeHeHU (M 6e3 HUX) 3aKpbITb Ananor KHomnkon MpumMeHuMb.
MpeobpasoBaHne AOCTYNHO AN 06BHEKTOB, BCTaBNEHHbIX U3 KOHCTPYKTOPCKOM
onbnunotekn, Bxoguslien B coctaB KOMIMAC-3D Bsepcumn 9 nnn 6onee nosgHew;
HeKkoTopble 00beKTbl Npeobpa3oBaTb HEBO3MOXHO — B 3TUX ClyyasXx BblgaeTcs
coobuleHue.

MosiBunacb BO3MOXXHOCTb UCMONb30BaHUS XapaKTEPHbIX TOYEK ANt UIBMEHEHMS
pa3mepoB KpenexHblx nsgenui B rpacdpuyecknx KOMIMAC-gokymeHTax.

B kaTanor Kpenex noGaBneHsbl:
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MpyxuHbl FOCT 13766-86, TOCT 13767-86, TOCT 13768-86, TOCT 13769-86,
MOCT 13770-86, TOCT 13771-86, TOCT 13772-86, FOCT 13773-86, (OCT 13774-
86, TOCT 13775-86, TOCT 13776-86.

BonTtel ISO 15072, TOCT 7787-81, TOCT P NCO 8765-2013, TOCT P NCO 4016-
2013, TOCT P NCO 4014-2013, TOCT P NCO 15072-2013, TOCT P 55739-2013;
BuHTb ISO 12474, TOCT P NCO 4026-2013, TOCT P NCO 4027-2013, TOCT P
NCO 4028-2013, TOCT P NCO 4029-2013, TOCT P NCO 4766-2013, TOCT P NCO
1580-2013, FOCT P UCO 1207-2013, TOCT P NCO 2010-2013, TOCT P NCO 7047-
2013, TOCT P NCO 7046-1-2013, TOCT P MCO 2009-2013, TOCT P NCO 4762-
2012, TOCT P NCO 7045-2013, TOCT P UCO 7046-2-2013, TOCT P NCO 7048-
2013, TOCT P NCO 14580-2012, TOCT P NCO 14584-2012, TOCT P NCO 12474-
2012, TOCT P 55742-2013, TOCT P NCO 14585-2012, TOCT P NCO 14586-2012,
OCT P MCO 14587-2012, TOCT P UCO 1479-2013, TOCT P MCO 1481-2013,
FOCT P MCO 1482-2013, TOCT P NCO 1483-2013, TOCT P NCO 10509-2013,
FOCT P UCO 7049-2012, TOCT P NCO 7050-2012, TOCT P NCO 4018-2013, TOCT
P NCO 4017-2013, FTOCT P UCO 8676-2013;

lrankn FOCT P CO 4161-2013;

Mpocpunu NOCT 8239-89, NOCT 8240-97, TOCT 8509-93, TOCT 8510-86, FTOCT
19771-93, TOCT 19772-93.

- B karanor ,Elemanu, y3J71bl U KOHCMPYKMUBHbIe 3JIeMeHMbI nob6aBneHsbl:

dnaHubl ASME B 16.5,

dutnHrn Tpybonposogos ASME B 16.9,

dutnHrm ASME B 16.11,

®naHubl FTOCT P 54432-2011,

Mpoknagkmn MOCT P 53561-2009, NOCT P 52376—2005.

- B katanor KoncmpykmueHbie anemeHmbI fobasneHbl otBepctua ASME B1.1.

3. Cucmema pacnosHaeaHusi 3D-mo0desnel nepenmeHoBaHa B Pacrno3HasaHue 3D-
modesel. B npunoxeHne nobaeneHbl KOMaHabl, NO3BONSAKOLWME Nepes pacno3HaBaHNEM
Moenu yaanuTb HEKOTOpble ee 3reMeHTbl (HanpumMmep, ddackn, CKpyrieHus, Menkue
OTBEPCTUSA):

- YOaneHue epaHel — CNyXuT Ansa yaaneHus nponsBosibHbIX rpaHen. Nepen BbI30BOM
KOoMaHabl He06X0AUMO BbIAENUTL OAHY UM HECKONMbKO CMEXHbLIX FPaHen.

- YOaneHue MesiKux 3sieMeHmMoe8 — CNyXuT Ans aBToMaTU4ecKoro noucka n yaaneHus
MENKNX aneMeHToB. Menknum cuntTaeTcst aNeMeHT, pasMep KOTOPOro He npeBbilaeT
3a4aHHbIN NP HACTPONKE NMPUIOXXEHNS (B NPOLEHTax OT AvaroHanun rabapuTHoOro
napannenenunega Mmogenw).

Ecnu yonaneHue 4actn mogenu, cogepkallen ykasaHHble rpaHun, Unn HaunaeHHbIX MenKnx

anemMeHToB 6e3 HapyLeHNs LLeNOCTHOCTM MOAENM BO3MOXHO (T.e. Npunexaliune rpaHu

MOryT 6bITb MOONULMPOBaHBI Tak, 4TOBbl TENO OCTaBanocCh LerbiM), TO OHU yaansTCs.

OcHOBHOE HasHauyeHve KoMaHg YOaneHue 2paHel 1 YOaneHue MesKux 3jieMeHmoe —
ynpoLLeHe reoMeTpu1 Moaenuv ans nocneayoLwero pacno3HaBaH1s NN aHanuaa c
MOMOLLbIO pacyeTHbIX NPOrpamMm.

4. [ononHeHa n akTyanuanpoBaHa 6a3a gaHHbIx Gubnuotekn Mamepuanbi u
CopmameHmbl.
- O06wee KonmyecTBo Matepuranos coctaenset 6onee 10800 HaMmeHoBaHMI. B Tom
yucne:

1470 oTe4yeCTBEHHbIX MapoK cTanen n cnnasos,
2393 3apybexHble Mapku cTanen n CniasBos.;
145 mapok YyryHa;

1145 mapok LBeTHbIX METasnsoB 1 CNiaBoB.,;
263 HauMeHOBaHWUS NErnpyoLLINX CNaBos,

449 mapok Mmacen n cMasok;

225 mMapoK nakoB U Kpacok;

602 mapkm nnacTtmacc;

474 mapku Kknees;

1400 HaMmeHOBaHWIA CBAPOYHbIX MaTepnanos;
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612 HanmeHoBaHUI NPOBOAOB U Kabenew;

346 HaUMeHOBaHUN CTPOUTENBHbLIX MaTepmnasnos;

132 Bnga ranbBaHNYECKMUX NOKPbITUN;

196 HanMeHoBaHNN KOMMNO3ULIMOHHbBIX MaTepuaros.

MponsseneHa 3aMeHa ycTapeBLUNX AOKYMEHTOB:

— pokymeHT FOCT 1050-88 lNpokaT copToBOM KanubpoBaHHbIN, CO cneLmanbHOn
OTAESIKOM NOBEPXHOCTU U3 YrNepoancTon KadeCTBEHHON KOHCTPYKLWMOHHOW CTanu.
O6wwme TexHn4yeckme ycrnoemus 3ameHeH gokymeHtom FOCT 1050-2013
MeTannonpoayKkumns n3 HenermpoBaHHbIX KOHCTPYKLMOHHBIX KAYECTBEHHbIX U
crneuunanbHbix ctanen. Obwue TeXHNYECKNE YCIOBUS;

— pokymeHT NOCT 19281-89 lNpokaT 13 cTanu NoBbILLEHHOW MPOYHOCTU 3aMEHEH
nokymeHToMm FOCT 19281-2014 MNpokaT NoBbILLEHHOW NPOYHOCTHK (NPU 3amMeHe
pokymeHTa gobaBneHo 48 HaMMeHOBaHUIN MaTepuarnos).

B 6a3y gaHHbIx gob6aBneHbl HOBblIE JOKYMEHTbI U Matepuansl, TpeboBaHMs K KOTOPbIM

pernameHTUpytTca MMNU. ATO cnegyowmne JOKYMEHThI:

- [OCT 28378-89 MaTtepuanbl KOHCTPYKLMOHHbIE MOPOLLKOBbLIE HA OCHOBE Xernesa.
Mapku (36 HaumeHOBaHUN MaTepuanos);

- [OCT 26802—-86 MaTtepuanbl aHTUOPUKLMOHHbIE NOPOLLKOBbIE HA OCHOBE Xerne3sa.
Mapku (33 HaMMeHoBaHWA MaTepuanos);

- FOCT 1415-93 ®deppocunuumin. TexHnveckne TpeboBaHNs U YCNOBMSA NOCTaBKN
(21 HaumeHOBaHWe maTepuanos);

- [OCT 4756-91 ®eppocunmkomapraHeL,. TexHudeckme TpeboBaHma U1 ycrnosus
nocTtaeku (18 HauMeHOBaHUI MaTepuarnos);

- [OCT 4757-91 ®eppoxpoM. TexHnyeckme TpeboBaHUS U YCNOBUSI MOCTABKM

(42 HanmeHOBaHUA maTepuaros).

5. Makem 6u6nuomek CeapHbie webl nepeumeHosaH 8 Kamanoz:CeapHbie webl.

Omnuyus eepcuu 15 om sepcuu 14

O6uwee

1. B okHe OOKyMeHTa NoABUNNCE 3HAYKN — NHOUKATOPbl PEXNMOB.

3Ha4oK TeKyLLEero pexxuma paboTbl (3CKN3, KOHTEKCTHOE pedakTUpoBaHNE MOLENN,
pefakTMpoBaHue TEXHUYECKUX TpeboBaHUIN, peaakTMpoBaHNE MaKpo3aneMeHTa U T. n.)
oTobpakaeTcsi B NpaBOM BEPXHEM Yriy OKHa.

LLlen4yok no 3Ha4yKy No3BOSISIET BbIMTU N3 pexnma. [Nonb3oBaTtenb MOXET UBMEHUTb
nosnoXeHue 3Hayka B OKHe. BknioyeHne/oTKnoYeHne oTobpaxeHnsi 3Ha4YKOB PEXMMOB
npoun3BoanTcs KomaHaon Bud — lNokazamb 3Ha4YKU Pexumos.

3HayoKk gemopexmma oTobpaxkaeTcsi B NpaBoM HWXXHEM yrny okHa. LLlenykom no atomy
3HA4YKy MOXHO MOMy4nTb NMueH3no Ha paboty ¢ KOMIMAC-3D. Ecnu Bo Bpems paboTbl
nuueH3usa byageT notepsiHa, TO B MPABOM HWKHEM Yriy BO3HUKAET 3HAYOK,
npeaynpexaarLwmnn o HeobXoANMOCTN COXPaHEHUS JOKYMEHTOB B TEYEHNE 5 MUHYT.
Mo ncrteveHmn aToro BpeEMEHM JaHHbIM 3HAYOK 3aMEHSETCA 3HAaYKOM AemMopexnma.

PacLumpeHbl BO3MOXXHOCTM HAaCTPOMKM pasMepoB B rpaddnyecknx JOKyMEHTax U Moaensix,

Kak HOBbIX, Tak 1 TekyLmnx. BeeaeH HacTpoeyHbln avanor Jonycku no ymos4YaHuro, B
KOTOPOM MOXHO:

[nsa rpacduyeckmx JOKYMEHTOB U MOAEeNen — yCTaHOBUTb YMOn4YaTenbHble 3Ha4YeHUs
[OMNYCKOB pa3MepoB pasHbIX TUMOB: NINHEWHbIX, YTNOBbLIX, AnaMeTparbHbIX,
pagunanbHbIX. 3HaYeHre Jonycka MOXHO 3a4aThb yKkazaHWeM KBanuteTa unm BBOOAOM
npeaenbHbIX OTKMOHEHWI (AN YrNOBbIX pa3MepoB — TONbKO BBOAOM OTKIOHEHWI).
[na mogenen — ykasaTb TUMbl 0GBHEKTOB, pasmMepbl KOTOPbIX AOMKHbI MO YMOMYaHUIO
NUMEeTb JOMYCKW.

MmeBLuniics paHee HacTpoeyHbin guanor Jonycku u npedesibHble 3Ha4YeHUus!
nepenmeHoBaH B lMapamempsbi donyckoe u rnpedesnbHbix 3HaYeHul. OH BMecTe C
HOBbIM ananorom Jonycku no ymon4aHuro BXOAUT B NyHKT Jonycku u npedesibHbie
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3Ha4eHus obLLero HacTpOeYHoro gmarnora.

B cuctemHyto 6ubnmoTeky cBoncTB AobaBneHbl HOBLIE CBOWCTBA: 3ameHumerib
mamepuana 1-10 ana 3agaHus maTepuanos-3ameHutenen un lNokpsimue 1-10 ans
3agaHus nokpbiTni. Ecnn maTtepunan BbibpaH n3 6ubnuotekn Mamepuansi u
copmamMeHmbl, TO 3aMEHUTENN ONPEeaensAnTCa aBTOMaTUYECKN.

Mpu BBOAE TEKCTA (B TEKCTOBOM JOKYMEHTE, B TEKCTE HA YEPTEXKE, B TEXHUYECKNX
TpeboBaHMsAX U T.N.) MOXHO BCTaBNSATb Hepa3pbIiBHbIe NpoGensbl 1 aeducekl. [Ans atoro
cnyxat komaHabl Hepa3pbieHbit npobesn n HepaspbieHbil deghuc B MeHio Bcmaeka —
Cumeosnibl ghopmamupoeaHusi.

TpexmepHoe modesniuposaHue

1.

Mogenb Tenepb MOXET CoAepXKaTb KOMMNOHOBOYHY reOMeTPU0 — 0O BbEKTDI,
onpegensoLmne OCHOBHbIE reoOMeTpUYecKne napameTpbl Mogenu (MecTa Kkpenexa,
obnacTtu, orpaHMYMBaloLLNE KOMMNOHEHTLI COOPKM 1 T.N.). KOMNOHOBOYHas reomeTpus
npeacTaBnsieT cobon OAMH UM HECKONbKO KOMMOHEHTOB — AeTanen u/vunvm noacbopok.
OTW KOMMOHEHTbI MOTYT MCMOMb30BaTLCH NPY CO34aHNM 0O BEKTOB MOAENM (MX MOXHO
npoeunpoBaTh B 3CKM3bl, C HUMU MOXHO COMNpsiraTb KOMMNOHEHTbI 1 T.M.), HO He
YyYUTbIBAOTCA B crieymdmkaumm n B oT4eTax no Moaenw.

KOMMOHEHTbI KOMMOHOBOYHOW FEOMETPUUN MOXKHO BCTABNSATb B MOAENb U3 BHELLUHENO
pavina (c nomoLlbto kKomaHabl Onepayuu — fJo6aeumsb u3 ¢hatina — KoMrnoHo804YHyr0
2eomMempuro) Unu co3gasaTtb B KOHTEKCTE (C MOMOLLbIO KOMaHAbl Onepayuu —
Co3zdamb — KomnoHoeo4YHyro 2eomempuro). Kpome Toro, MoxHo npeobpasoBatb B
KOMMOHOBOYHY reOMETPU0 OObIYHBIA KOMMOHEHT NEPEHOCOM B COOTBETCTBYHOLLNIA
pa3gen [epeBa noctpoeHns n — B cbopke — co3gaTb KOMMNOHEHT KOMMNOHOBOYHOMN
reomMeTpumn u3 umeroLLmxcs obbektos (komaHga Pedakmop — Co3damb demarib).

B mMoaenu Tenepb MOXHO co3gaBaTb KONUKM reoMeTpumn — obbekTbl 6e3 uctopum,
KOMMpPYHOLLME reoMeTpuYeckne oo bekTbl (TOYKW, KpMBbIE, MOBEPXHOCTU, TeNa) TEKYLLEN UK
Apyron mogenu. Konvpyemble 06bekTbl MOXXHO YKasbiBaTb BPYYHYHO UK UCMOMb30BaTb
KONMeKun reomeTpmm — 3apaHee NOAroTOBMEHHbIE B MOAENW IPynnbl FEOMETPUYECKMX
00bekToB. [MpK KONMPOBaHNN NPOM3BOSILHONO Habopa 06HLEKTOB U3 ApYron Moaenu Bolbop
0OBbEKTOB NMPON3BOANTCS B CreumanbHOM OKHE, CoaepalleM 3Ty Moaernb 1 [lepeso ee
NOCTPOEHUS.

Konun reomeTpun COXpaHsIOT CBA3b CO CBOMMW UCXOLHbIMU O6bEeKTaMM, T. €. UBMEHSATCA
npu nx nameHeHmn. PegaktmpoBaTb KONUM rEOMETPUN HEMb3S, HO X MOXHO MCNONb30BaTh
NpU NOCTPOEHUSX, a TaKke MOANDULMPOBATL C MOMOLLLIO ONepauuin pegakTMpoBaHus Ten,
KPMBbIX, MOBEPXHOCTEMN.

Mpn BCTaBke KOMNOHEHTa B MOAEMb TeNepb AOCTYNHO ABa cnocoba ero pasmMeLleHms:

- [lo koopOuHamam — NorioXXeHne KOMNOHEeHTa B MOAENV 3agaeTcs nyTem ykaszaHus
no3uLMm N OpUEHTaLUN ero CUCTEMbI KOOPANHAT OTHOCUTENBHO CUCTEMbI KOOPAMHAT
mogenwu. MNMo3nuns 3agaetca KoopanHaTamu, a OpMeHTaums — yrinamu dunepa.
KoMnoHeHT MoXxeT BbITb pasMeLLeH B NPOCTPAHCTBE MOAENM NMPOU3BOSIbHO C NOMOLLbIO
crneynanbHOro aneMeHTa ynpasneHus, KOopAuHaThl U yribl Qunepa B 3TOM Cry4vae
OyayT onpefeneHbl aBTOMaTUYECKUN; BO3MOXEH TakKe SBHbIN BBOA, 3HAYEHWUI
KoopauHaT U yrros.

— [llo conpspkeHUsIM — NONOXeHWe KOMMOHEHTa B MOAENN 3a0aeTcs NyTEM HaNoXeHUs
Ha Hero conpsbkeHUn. MNpouecchl HanoXeHUs CONpPS)KEHUN 3anycKatoTcs
HenocpeaCTBEHHO M3 npouecca BCTaBku. Taknum obpasoM, Bce Heobxoanmble
CONPSYKEHNS MOXXHO HANOXWUTb HA KOMMOHEHT elle A0 3aBepLueHnsa BcTaBku. OObeKThbl
KOMMOHEHTA, y4acTBYOLLME B CONPSXKEHUAX, MOXHO YKa3bliBaTb Kak B OCHOBHOM OKHe
mMoZenu, Tak u cneuynanbHOM AOMOSTHUTENBHOM OKHe, codepXalleM TOSbKO
BCTaBNAEMbIN KOMNOHEHT 1 [lepeBo ero NoCTPoeHus.

B panbHenwem cnocob pasmeLleHnsa BCTaBNEHHOIO KOMMOHEHTA MOXHO U3MEHUTD,

Bbl3BaB N3 KOHTEKCTHOIO MEH0 KOMNoHeHTa B [lepeBe komaHay Pasmecmumsb

KomMmnoHeHm. Kpome Toro, NofnoXeHne BCTaBNEHHOrO KOMMOHEHTA MOXHO M3MEHSTb

06bI4yHBIM 0Bpa3oM: casuraTb, NOBOpaYMBaThb, HaKNaAbIBaTh/yaanaTh CONPSKEHNS.
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KOMMOHEHT, Co34aHHbI B KOHTEKCTE TEKyLLLen Moaenn, Tenepb aBTOMaTUYECKN
CBA3bIBAETCA C 3TOM Moaenbio conpsixeHnem CoesrnadeHue. ConpsikeHne HaknagbliBaeTcs
Ha abCOMTHYIO CUCTEMY KOOPAMHAT KOMMOHEHTA U TEKYLLYI0 CUCTEMY KOOPAMHAT MOOENMN.
ConpsikeHne Ha mecme, paHee co3gaBaBLUEECs NP NOCTPOEHUN OETanM B KOHTEKCTE
cbopKn, NMKBMANPOBAHO.

PaclumpeHbl BO3MOXXHOCTM paboThbl CO CITOSIMMW.

— [losiBuUnucb BO3MOXHOCTN hOPMUMPOBAHNA TPy CrOeB U (OUIbTPOB CIIOEB B MOAENN.

- [ob6aeneHbl cBoncTBa crnoeB Leem, lNpoeyupoeaHue 8 Yepmex v
PedakmupoeaHue.

— Takue cBolicTBa 0O0bEKTOB MoAenu, kKak Budumocms, HazHayeHue ysema,
PedakmupoeaHue, lpoeyupoeaHue 8 Yepmex MOryT UMeTb 3Ha4eHue 1o croro.
Bbi6op aTOro 3HayeHns cBs3biBaeT CBOMCTBO OOBbEKTA C COOTBETCTBYHOLLMM CBONCTBOM
cnosl, cogepkallero oObekT, T. €. UIBMEHEHME CBOWCTBA Criosi 6yaeT BNUATb Ha 0OBLEKT.
Ecnn xe gnsi ceBorcTBa o6bekTa BbIOpaHO 3Ha4YeHue, oTnMyYHoe oT 3HaveHus Mo croro,
TO U3MEHEHME CBONCTBA CNOSA Ha 3TOT OOBEKT HE BNUSET, N B OOLLEM CriyYae 3HayYeHus
CBOWNCTB 0ObEKTa M Crost MOryT ObITb pa3HbIMMU.

— Cnowu co corcTBoM lpoeyupoeams 8 Yepmexx MOryT ObITb NepegaHbl U3 MOAENN B
yepTex NPU co3gaHMm B HEM CTaHOAPTHbLIX UM MPOM3BOSIbLHOMO BMAOB. [1ns aTOro npu
HacTpoKKe NnapamMeTpoB Buaa Ha MaHenn CBONCTB OOMKEH ObITb akTUBEH
nepekntodartens Csou. 3HavyeHne cBovicTBa BudumMocmb — CKPbIT W NOrawieH — y
CNoeB Npu Nepegaye B YepTex coxpaHseTcs. B uepTex Takke nepegatotcd rpynnbl 1
dumnbTpbI cnoes 13 mogenu. Ha kaxkaom crnoe pasmeLLaroTcsl NPoeKUnmn TeX 00 bEKTOB,
KOTOpble HaxXoOAaTCs Ha COOTBETCTBYIOLLEM Crioe Mogenu. B uepTexxe MOXHO U3MEHATb
CBOWCTBA MOSy4YEeHHbIX N3 MOLENN CITOEB, MOXXHO MEPEHOCUTb MEXAY HUMKN OO BHEKTHI,
HO Hesnb3s NepevMeHoBbIBaTb N yaandatb 3Tn crnou. Crnor aBToMaTnyecky ygansercs
U3 YyepTexa npu yganeHum COOTBETCTBYIOLLLErO Crosi U3 MoAenu.

— T[losiBUnacb BO3MOXHOCTb COXPaHEHUS B NOMb30BaTENbCKOW OpUEHTaLMN COCTOSAHUI
CNOEB, T. €. 3HaYEHUN CBONCTB, KOTOPbIE NMENN CNTION MOAENN HA MOMEHT Ao6aBneHus
3TON opueHTaumun. [1nsa kaxagon co3gaBaemMon OpueHTaunm MoXKHO BKITHOYUTL UNK
OTKITIOUYUTb COXpPaAHEHUE COCTOSHWUSA CIOEB B Ananore co3gaHns 1 Bbibopa opueHTauum
MOJenu.

MosiBunack BO3MOXHOCTb ObICTPOro Bbibopa 00 bEKTOB MOAENN HA OCHOBE NX
pacnonoXeHnst OTHOCUTESTbHO 30Hbl — HEKOTOPOro BblAENEHHOIO B MPOCTPAHCTBE MOAEN
ob6bema. Tak, MOXHO BblOpaTb KOMMOHEHTLI BHYTPY UM CHapYXu 30HbI Un
nepecekaroLmecs ¢ 30HOMN.

[ns co3aaHns HOBOW 30HbI CNYXUT koMaHaa Pedakmop — 30HbI Modenu — Co3damb
30HY.

Mwmetowytocst B Mogenu 3o0Hy MOXHO pa3buTb Ha HECKOSbKO HOBbIX 30H. [INA 3TOro CnyxuT
koMmaHaa Pedakmop — 30HbI Modenu — Pa3z6umb 30HY.

KHOMKM BbI3oBa KOMaHS, co34aHnst  pa3bmneHnst 30H Mo YMOSTYaHUI0 HAaXOASTCA Ha naHenm
BcnomozamenbHasi 2eoMempusi.

Cnuncok nmeromxcsa B Moaenu 30H otobpaxarotcs Ha Bknagke 3oHbI [epesa
nocTtpoeHus. Ecnu ata Bknagka akTMBHA, TO BCE 30Hbl BUAHbI HA 3KpaHe — OHW UMEKOT BUA
nonynpo3payvHbiX MHOrorpaHHMKoB. OToOpaKeHNeM 30H MOXXHO YNpaBnsaTb C MOMOLLbIO
komaHg Ckpbimb 1 [NTokazamb 13 KOHTEKCTHOIO MeHHKO B [lepeBe.

lMoka3oM 30H Npu HeakTUBHOW BKNagke 30HbI ynpaBnsaeT kHonka Omo6paxeHue 30H Ha
naHenun Bud. Ecnn oHa HaxaTa, TO BCe 30Hbl, KPOME CKPbITbIX, BUAHbI HA 3KpaHe.

UToOb!I BbIAENUTL OOBEKTLI C MOMOLLIBIO 30HbI, HY>KHO BbibpaTb 30HY B [lepeBe NOCTpOeHns
1 Bbi3BaTb M3 KOHTEKCTHOrO MEH0 KoMaHay Bbi6pamb e Hympu 30HbI, Bbibpamb eHe
30HbI N Bbi6pamb cekyuieli 30HOU.

OpHa 13 nMetoLmMxXca B MOAENM 30H ABMAETCA TEKYLLEWN.

B rmaBHOM MeHto nosiBuncs nyHKT Boidesiums. OH COAEPXXUT KOMaHAb! BblAENeHUs
0GBEKTOB MO CIO M MO 30HE, a Takke KOMaHabl pUnbTpaLun 0GBbEKTOB.

MosiBunack BO3MOXHOCTb OTODpaXeHNs ceveHnss Moaenv 6e3 cosgaHusa onepauuun. Ons
3TOr0 CNYXXWUT CrieumnanbHbI PEXUM — PEXUM cedeHust mogenu. OH He oTnmyaeTcs oT
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10.
11.

06bIYHOro pexmma paboTbl — AOCTYMHbI BCE KOMaHAbl CO3AaHNst OOBbEKTOB,
penakTupoBaHus 1 ap.

B mogenu moxeT 6bITb CO34aHO HECKONBbKO ceveHnin. Kaxgoe ceveHune npencraBnsieT
cobon pesynbTaT ycevyeHus Mogenun OgHOM Ui HECKONbKMMK nnockoctsamn. CosgaHne
CeYeHust 3aKnoyaeTcs B onpeaeneHnm NonoXXeHns CeKyLnX NIIoCKOCTEN N HanpaBneHus
OTCeYEeHUs AN KaxXaom n3 Hnx. BoaMoXXHO Takke cedeHve napannenenunegom unm
30HOWN.

O[QHO U3 NMEIOLLMXCS B MOLENM CEYEHNI ABNAETCS TEKYLLMM.

[nsa nepexoga B peXuM ceveHns CnyxuT kHonka CeyeHue modesiu Ha naHenv Bud.
Mocne ee HaxaTtns oTobpaXxeHne MoaenyM COOTBETCTBYET TEKYLLEMY CeYeHM0. YUTOObI
caenartb TEKYLLMM APYroe CeYeHne, HYyXXHO BblOpaTb ero B MeHo kHomnkn CevyeHue
mModernu.

HaxaTtue kHonkn CeyeHue Modesiu B OTCYTCTBME CEYEHUI 3anyckaeT NpoLecc co3aaHus
B MOENN NEPBOro CEYEHMUS.

YnpaBneHue ceveHmsamMun — cosgaHue, yaaneHve, nepeMMmeHoBaHme, HasHavyeHne
TeKyLMM — NPOn3BOAMTCA B CreumanbHOM guanore, Bbi3biIBAEMOM KOMaHAOM
YnpaeneHue ceyeHusiMU... U3 MeHI0 kKHONkn CeyeHuss Mmodenu.

HopaboTaHa onepauns CKpyrneHus: nosiBUnacb BO3MOXHOCTb OCTAHOBKU CKPYrNEeHNst B
NPOM3BOSIbHOM MecTe ckpyrnsemoro pebpa. OctaHoBKa AOCTYMHa, ecnv Ans CKpyrrneHus
yKasaHa ogHa Lenoyka pebep (a He Heckonbko). MakcumanbHOEe KONM4ecTBO TOYeK
OCTaHOBKN — 2. BKNioYeHne OCTaHOBKN M HACTPOKKa ero napaMmeTpoB Nponu3BoaNTCS Mpu
CO3[aHuUN N peaakTUpOBaHUN CKPYrneHns Ha Bkragke OcmaHoeka NaHenn CBOWCTB.
CKpyrneHue ycekaeTcs NIOCKOCTbIO, NEPNEHONKYNAPHON CKpyrngemMomMy pebpy B ToUke
OCTaHOBKW CKpyrrieHusi. TOYKY OCTaHOBKM MOXHO 3a4aTb Ha pebpe Npon3BOMbHO Unn
accoummpoBaTtb C TO4eYHbIM 06bEeKTOM. MOXHO Takke yKasaTb NNOCKUA OOBHEKT,
nepecekawLmmn ckpyrnsemoe pebpo. B 3ToM cnyyae To4yka OCTaHOBKU onpeaensieTcs Kak
TO4YKa nepeceyeHns pedbpa ¢ ykasaHHbIM OGBHEKTOM; KPOME TOro, Npu BKIHOYEHHOW OMNLmm
YceuyeHue no o6LeKkmy ckpyrneHune ycekaeTcsi NNOCKOCTbIO obbekTa.

[lopaGoTaHbl onepaunn co3aHns YCIOBHOMO M306paxeHus pe3bbbl U KPYrioro oTBEpPCTUS

HopaboTaHa onepauuns co3gaHus YCIOBHOMO U3obpakeHuns peabbbl.

11.1. Tenepb Npy NOCTPOEHMUM MOXHO YKa3aTb CTaHAapPT pe3bbbl M BbiOpaTh HYXHbIE
CTaHOapTHble NapameTpbl — HOMUHAIbHbBIN AMamMeTp u war. [na Beibopa AOCTYMNHbI
crnegyoLwime ctaHaapThl:

- MeTpunyeckas pesbba ¢ kpynHbiM warom MOCT 8724-2002 (ncnonb3yeTtcd no
YMOYaHUIo),

- MeTpunyeckas pesbba ¢ menkum warom FOCT 8724-2002,

- MeTpunyeckas pesbba ¢ menkum warom ISO 724 (DIN 13, BS 3643, ANSI/ASME
B1.13M) (MF),

- MeTpunyeckas pesbba c kpynHbiM warom ISO 724 (DIN 13, BS 3643, ANSI/ASME
B1.13M) (M),

- Mertpuueckas pesbba NOCT 24705-2004 (ISO 724:1993),

- MerTtpuueckasa koHn4eckas pesbba FTOCT 25229-82,

- Pesbba ynopHasa TOCT 10177-82,

- Pe3sbba ynopHas DIN 513,

- Pe3bba TpybHasa umnuHapunyeckas FTOCT 6357-81,

- Pe3bba TpybHasa koHndyeckas FOCT 6211-81,

- Pesbba TpybHasa umunuHapunyeckas YutsopTta ISO 228 - DIN 259,

- Pe3bba TpaneuengansHas ogHo3axogHasa FOCT 24737-81.

- Pesbba TpaneuengansHaa ogHo3zaxogHas 1SO 2904:1977,

- Pesbba YuteopTta gionmosas menkasa BS 84, DIN 477 (BSF),

- Pes3bba YutBopta gronmoas kpynHasa BS 84, DIN 477 (BSW),

- TpybHas koHn4yeckasa pe3bba YutsopTa c yrnom npocunsa 55 rpagycos DIN ISO
7/1 (BSPT),

- TpybHasa koHMyeckas grormoBasi pesbba ¢ yrnom npoduns 60 rpagycos,
MOCT 6111-52,
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- TpybHaga koHMYeckas grormoBas pesbba ¢ yrnom npoduns 60 rpagycos ANSI B
1.20.1 (NPT).

BkntoyeHne/oTkNoYeHe JOCTYNHbIX NPU NOCTPOEHUM CTaH4apToOB NPON3BOAUTCS B

ananore 3agaHusa napameTpoB pe3bObl, Bbl3biBaeMOM komaHaon Cepeuc —

Mapamempebl... — Cucmema — Pedakmop modenel — lNapamempsbi pe3bO6bil.

. MNosiBUNacb BO3MOXHOCTb U3MEHEHUS (*)aKTI/I‘-IeCKI/IX pa3mepoB CTEPXKHA U

OTBEPCTUA AJ11 COOTBETCTBUS CTaHAAPTY pe3bObl. [1na 3TOro Cnyxut onums
IModzoHka Ha MaHenu ceoncTs. Ecnu oHa BkntoveHa, To reomeTpus 6a3oBoro
ob6bekTa pe3bbbl aBTOMATUYECKN N3MEHSIETCA TaK, YTOOblI OTBEYaTb BblOpaHHOMY
HOMWHaNbHOMY AnaMeTpy 1 wary pe3bbbl. Nocne co3gaHus pe3bbbl onepaums
lNodzoHKka oTobpaxaeTtcs B [lepeBe NOCTPOEHUS Kak NOAYMHEHHbI OOBHEKT pe3bbbl.

. MNosiBUNnacb BO3MOXHOCTb KOnnpoBaHUA B TeKyllee yClioBHOe |/|306pa>|<eH|/|e pesb6bl

napameTpoB pe3bbbl-06pasLa ¢ NoMoLLbo kKoMaHabl Pe3s6a no o6pa3syy. KHornka
Bbl30Ba KOMaH/bl HAXoAMTCS Ha MaHenu cneumansHOro ynpasneHus.

12. Tlpu NOCTPOEHMM KPYriioro oTBEPCTUA NOABUNIUCE CreayoLmne BO3MOXKHOCTH:

- CospgaHune pe3bboBoro otBepcTus. [JOCTYMNHbI T€ XXe CTaHO4apTHbIe pe3bObl, YTO U Npu
NOCTPOEHUUN YCNOBHOrO n306paxkeHns pesbbbl. Kpome Toro, MOXHO co3aatb
HecTaHAapTHYO pe3b0y — C NPOU3BOSIbHBIM ANAMETPOM U LLAroMm.

- KonuposaHue B TekyLlee OTBEPCTUE NapaMeTpPOB OTBEPCTUA-00pasLia ¢ NOMOLLbIO
komaHabl Omeepcmue no obpa3yy. KHonka Bbl3oBa kKOMaHAbl HaxoanTca Ha MNaHenn
crneunanbHOro ynpasneHus.

- [locTpoeHwne ocu otBepcTus. s 3Toro HeobxoaAnmMo BKNOUUTL onumio Ockb Ha MNaHenu
CBOWCTB.

13. [opaboTaH dyHKLMOHA MaCCUBOB:

13.1.

13.2.

Komanga Maccue no mabnuue tenepb No3BonisieT 0AHOBPEMEHHO KONMMPOBaTb
006BbEKTbI pasHbIx TUMNOB. Pasznnuusa mexay aksemnnsipamu (B NonoXeHuu, paamepax
n 1. n.) obecneunBaroTCa NyTEM NPUCBOEHNS HOBbIX 3HAYEHWI NEPEMEHHbIM
006BEKTOB, BXOAALUMX B IK3EMMNNAp, T. €. NyTeM 3anofiHeHns Tabnuubl U3MeHSEMbIX
nepeMeHHbIX. Ecnn o6bekT He MMeeT AOCTYMHbIX A5 UBMEHEHUSI NEPEMEHHbIX UK
€CNnNKn nepemMeHHble 06bekTa ocTaBneHbl 6€3 N3MEHEHUs, TO 3TOT 0OBLEKT coBnagaeT
C konupyembiM. Hanpumep, KONMpyoTCa NNOCKOCTb 3CKN3a, Cam 3CKU3,
BasvpytoLascsa Ha HeM onepauusi Bbl4aBnmBaHWs 1 Tovka, 40 KOTOPOW NpoM3BeaeHO
BblgaBnmBaHue. Nytem n3amMeHeHus 3Ha4eHun NePEMEHHbIX MOXHO NOMNY4YUTb
3K3eMMNNAPbI, pasnuyatoLLMecs NornoXKeHnem NrNocKOCTU U 3CKn3a B HEW, pasMepamu
3CKM3a 1 onepauuun BbldaBNMBaHUS, a Takke KoopaMHaTamMn orpaHMYMBaoLLEen
BblaBNMBaHNE TOYKW.

MaccuB pasHOTUMHbIX OOBEKTOB MOXHO paspyLlwmnTb. B pesynbTate 06bekThl,
COCTaBNSABLUME 3K3EMMNNSAPbI MAacCcuBa, CTAHOBATCS CAMOCTOSITENbHBIMU O0bekTamm
mogenu. MNMpn 3TOM OHM COXPaHAT 3HAYEHMS NEPEMEHHbIX, 3adaHHble B MaccuBe.

PacluvpeHbl BO3MOXHOCTW yrnpaBneHns nepemMeHHbIMU 3K3eMIMIspoB:

- lNMosiBUNackL BO3MOXHOCTb U3MEHEHUS 3HAYEHU NEePEMEHHbIX CNeaYOLLNX
06BEKTOB, Y4aCTBYIOLLMX B MOCTPOEHNUM KONMMPYEMOro obbekTa: KpuBbIX (Kpome
CnnavHOB M NIOMaHbIX), TOYEK U BCeX NnockocTten. PaHee MOXHO 6bIno ynpaenaThb
NVLWb NepeMeHHbIMU 3CKM30B KONUpPyeMblX O6BbEKTOB 1 NIOCKOCTEN 3TUX ICKU30B.

- Pa3mepbl ak3eMnnsapoB Maccusa Tenepb MOXHO U3MEHSITb He TONbKO B Tabnuvue
N3MEHSIEMbIX NePEMEHHbIX, HO N HEMOCPEACTBEHHO B OKHE MOAENY BO BpeMS
cosfaHusa/pefakTmpoBaHua maccuea. [nsa Beibopa ak3emnnapa u ykasaHus
KOHKpeTHOro obbekTa, pasmep KoToporo TpebyeTcs U3MeHUTb, CRY>XUT BKNazka
Sk3emnnsapbi [laHenn cBONCTB.

- lNepemeHHble 3K3eMnnApoB Tenepb OTOBpaxarTCa U 4OCTYMNHbI AN
pepaktmpoBaHusi B OKHe nepeMeHHbIX.

- Pa3smepbl 5k3eMnnapoB Tenepb MOXHO NPeACTaBUTb B BUAE NIEMEHTOB
ohopmMneHus, T. e. co3aaTb NPOU3BOAHbIE pa3mepbl. barogaps 3ToMy BO3MOXHO
N3MeHeHVe pa3MepoB 3K3eMMNAPOB CO3AaHHOr0 MaccuBa 6e3 nepexoaa B pexum
ero pefakTMpoBaHuS.
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14.

15.

16.

17.

18.

— B a4yenkn Tabnuubl 3MeHseMbIX nepemMeHHbIX Tenepb MOXXHO BBOOUTb
BbIpaXeHusA.

13.3. lNMosBMNacb BO3MOXHOCTb KOMMPOBaHWS BCNOMOraTenNbHbIX MIOCKOCTEN U OCEN.

HopaboTaHa komaHaa Touka:

= NpuV NOCTPOEHMU TOYKM cnocobom Ha noeepxHocmu NosiBUNUCL BapuaHTbl yKasaHus
nonoxeHus To4kn Mo koopAuHamam Ha yunuHope v 1o koopduHamam Ha cepepe,

- Npu NOCTpOoeHun To4kn cnocobammn Ha noeepxHocmu v Ha kpueoli nosisunach
BO3MOXHOCTb CO3aHNsi TOYKN NyTEM NPOeLMpPOBaHMS CyLLEeCTBYIOLEN TOYKM Ha
NMOBEPXHOCTb UIN KPUBYIO.

3HaYyoK CUCTEMbI KOOPANHAT B NNEBOM HWDKHEM Yriy OKHa MOAENMN 3aMEHEH 311IeMEHTOM

ynpaBneHus opueHtaumen mogenu. OH npeactaBnseT cobon Tpn OpTOroHarnbHbIE OCK C

o6LWMM HaYanom 1 gyru, nexatwyue B NIOCKOCTAX, onpeaensembix ocamu. Ocu

CoHarnpaBreHbl ¢ 0CAMM abCONTHON CUCTEMBbI KoopauHaT mogenn. OCHOBHbIE AENCTBUS,

BbINOSHSIEMbIE C NMOMOLLIbIO 3fIEMEHTa ynpaBrieHus OpueHTaumnen:

- BbIbop opreHTauun, Npm KOTOPOW HanpaBneHne B3rngga nepneHankynsapHo
KOOpAWHATHOW NNOCKOCTU. [INA 9TOro HYXHO LWENKHYTb MbILLLIO HA OCU UMK Ha
nrnockocTu. Ytobbl Npy aToM ocb BbiNa HanpaeneHa oT HabnoaaTens, BO BPeMs
LLlenyKa cnegyeT yaepxuBatb knasuwly <Shift>.

- Bbibop opueHTaunn Usomempusi YZX. Ina 3TOr0 HYXKHO LLENKHYTb MbILbIO B LIEHTPe
anemeHTa.

- [loBopoT BOKpyr ocn Ha 90°. [INa 3TOro HY>KHO LLENKHYTb MbILbLIO Ha OCU, YAEpPXMBas
knasuwy <Alt> unm kombnHauuto <Alt>+<Shift>.

- [loBOPOT BOKPYr OCU C LIAroM, 3afaHHbIM Mpu HacTpovike. [1n1a 9Toro HyXHO LwernkaTb
MbILLLIO Ha Ayre, NNOCKOCTb KOTOPOW NeprneHAMKynapHa HYXXHOW OCU, YAepXuBasi
knasuwy <Ctrl> nnn kombunauuio <Ctrl>+<Shift> .

— [lpoun3BonbHbIA NOBOPOT BOKPYr OCU. [1N1S1 9TOro HYXKHO NepemeLLatb MbIlbO Oyry,
NMOCKOCTb KOTOPOW NeprneHauKynspHa HY>XHON OCMK.

lMonb3oBaTenb MOXET yBeNuYMBaTb UMK YMEHbLUATb pasmep anemMeHTa yrnpaBneHus

opueHTauumen mogernu. [Ina aToro HyXHO YCTaHOBUTL KypCcop Ha SnemMeHTe 1 BpallaTtb

KONMeCo MbIlWn, HaXaB 1 yaepxunsas KombuHaumio knasuw <Alt>+<Ctrl>+<Shift>.

[lob6aBneHa BO3MOXHOCTb 3afaHus koga npu BBoge 0603Ha4YeHMs JOKYyMeHTa-MOAEenNw.
[ns nogaepXkn aneKTPOHHOro AOKYMeHToo6opoTa B dhaiii KO4OoB 1 HaMMEHOBaHWM
BKItodeHbl koabl M (OnekTpoHHas mogens aetanu) n MC (OnekTpoHHas mogenb
cbopoyHoi eanHULbI).

Tenepb Npu NOAKMOYEHNM AOKYMEHTA-MOAENN K 00BEKTY cneumdukaumm B pasaene
LokymeHmauus ko otobpaxkaeTca B 0603Ha4YE€HUN OOKYMEHTA U YYUTbIBAETCS NpU
POpMUPOBAHUN EFO HAUMEHOBaHUSI.

BkntoueHne/oTkno4eHne otobpaxxeHus KOAOB B pa3aerie Npou3BoanTcs onumen
lMoka3bieamb KOO AOKyMeHmMa B Juanore HacTporKu pasaena cneumdukaumm.
lMpumeyaHue: Kog MoLenu He NnepefaeTcs B OCHOBHYIO HAAMMUCh YepTexa npu co3aaHum B
HeMm accouuaTUBHbLIX BUOOB 3TOW MOAENM.

[leTanb-3arotoBka Tenepb ABMNAETCA KOMMNOHEHTOM Moaenu. K Hell npMMeHnMbl Bce
[AENCTBUSA Haf KOMMOHEHTaAMW: COBUI, MOBOPOT, CONPSHXKEHNE, peAakTUpoBaHUE B OKHE U Ha
MecTe 1 ap.

YcoBepLUeHCTBOBaHO BpaLleHe MOAeny ¢ MOMOLLbIO MblWn U KoMaHabl lloeepHymsb.
Tenepb, ecnu LueHTp rabapuTHOro Napannenenuneaa Mogenu okasbiBaeTcs 3a npegenamu
9KpaHa (06bIYHO 3TO NPOMCXOAUT NPU 3HAYMTENBHOM yBENMYEHM MacliTaba
oTobpaxeHus), B Ka4eCTBe LieHTpa BpaLleHUsi Mcnonb3yeTcs bnvxkaniwas K Kypcopy Touka
mogenu. Korga ueHTp rabaputHoro napannenenunega He BbIXOOUT 3a 3KpaH, To
BpaLleHMe, Kak 1 paHbLle, NPOUCXOANT BOKPYr 3TOro LeHTpa. B atom cnyvae ans
BpaLLEeHs MOAENM BOKPYr BrvkanLen K Kypcopy TOUKE HYXKHO yOepXKUBaTb HaXXaTon
knaBuwy <Ctrl>.

B komaHge MoeepHymb nosiBunacbk BO3MOXHOCTb BpaLLeHUa MOLEenn BOKPYr NPsiMOW,
nepneHanKYNApHON K rpaHn Npon3BOSIbHON hOPMbI B TOUKE YKa3aHUSA, a Takke BOKPYr
NPSAMON, KacaTenbHOW K KpUBOW NPOM3BOSIbHON hOPMbl B TOUKE yKazaHus. PaHToM
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19.

20.

21.

22.

NPSIMO, BOKPYr KOTOPOW NPOMCXOAUT BpalleHre, NoKkasbiBaeTcs Ha aKpaHe B BUAE
LLUTPUXOBOro OTpe3Ka.

PaclwmpeHbl BO3MOXHOCTU KOMaHAbl PazmMecmumb npou3e800Hble pa3Mephbil.

- Pasmepbl hbacok u ckpyrneHui Tenepb MOryT pasmeLlaTtbcs B Moo NIockocTy,
neprneHanKynsapHon ncxogHomy pebpy, a pasmepsbl onepaumm YKi1oH — B nodon
NSIOCKOCTN, NEPNEHANKYNAPHON NIMHUKN NepeceyeHns yKINOHAEeMOM rpaHn U OCHOBaHMS
YKIOHa.

- [lpn pasmeLeHnn gnameTpanbHOro pasmepa Ha nioCcKOCTU, NeprneHanKynapHOn ero
cobCTBEHHOW, pasmep NPUHUMAaET BUA NIMHENHOrO (3HaK JuamMeTpa CoxXpaHsaeTcs).

MosiBunack BO3MOXHOCTb pedaKTUPOBaHMS NPOEKLUNOHHBIX KPUBLIX B 3CKU3e NyTEM
nepeMeLLLeHnst XapaKTepHbIX TOYEK 3TUX KPUBbIX.

Ha naHenb Tekyuwiee cocmosiHue Jo6aBneH CMCcoK UCMONTHEHUI MOAENN, U3 KOTOPOro
MOXHO BbIbpaTb TekyLLee NCNOSNTHEHNE.

OtaenbHbi gnanor MeHepkepa nepecyeTa ynpasgHeH. YnpaBneHne pexmmom
nepecyeTta Tenepb NpounssBoanTca B pasgene lMepecyem pasmepos MeHexepa
OOKYMeHTa.

Mpaghuyeckue dokymeHmbI

1.

HopaboTaHbl KOMaHObl CO34aHMs MMHENHBIX Ppa3MepPOB:
— [lpocmoli nuHelHbId pa3mep:

- lMosiBnnack BO3MOXHOCTb NPOCTAHOBKM NIMHEMHOTO pasMmepa AMaMeTpa OKPYXHOCTMU.
[nsa aToro nocne BbI30Ba KOMaHAbl crieAyeT yka3aTb OKPYKHOCTb. AHaNOMYHbIM
0o6pa3om Ha annunce MOXHO NPOCTaBUTb pa3mepbl OCEN.

- YKkasaB ABEe OKPY)XHOCTU (Mnun ayrn), MOXXHO NOCTPOUTb UK pasMep Mexay ux
LEeHTpaMu, Unum pasmep, BbIHOCHbIE JIMHUN KOTOPOrO KacaTeNbHbl K OKPY>KHOCTAM
(3TO 3@aBUCUT OT TOrO, B KaKMX TOYKax Bblnn ykasaHbl OKpYXHOCTH). PasmepHas
NVHKUS B 000UX Criyyasx napannensHa NpsiMon, COeQUHSIIOLLEN LEHTPbI
OKPY>XKHOCTEN.

- [nsa ykasaHua obpasmepmBaemoro otTpeska 6ormbLue He HYXXHO HaXXMMaTb KHOMKY
Bbi6pamb 6a30ebili 06eKkm Ha [laHenn cneumanbHOro ynpasreHus.

— JluHeliHbIl pa3mep om ompe3ka G0 MOYKU:

- [Ina nocTpoeHusa pasmepa MOXHO yKasaTb ABa napannenbHblX oTpeska. B
pesynbTaTe co3gaeTcs pa3Mmep OT NepBoro oTpeska A0 OAHOW U3 BEPLUMH BTOPOro —
9TO 3aBUCUT OT NONOXEHWSA pa3mepa OTHOCUTENBHO BTOPOro oTpeska.

- [Ina nocTpoeHnsa pasmepa MOXHO yKa3aTb OTPE30K U OKPY>KHOCTb (unu ayry). B
pesynbTaTe co3gaeTcs pa3Mep, ogHa BbIHOCHASA NMHUSA KOTOPOro SBMSeTCH
NpoAOSPKEHMEM OTPE3Ka, a BTOpas KacaeTCcs OKPY>KHOCTU (ayri).

MosiBUNack BO3MOXHOCTb NPOCTAHOBKM pa3Mepa, CUMMETPUYHOroO OTHOCUTENbHO OCEBOM

NMHMK. OTO MOXHO CcAenaTtb C MOMOLLbIO CreayoLWmMX KOMaHa;:

- [lpocmoli nuHelHbIU pa3mep. [INs co34aHnsa pa3Mepa HYXXHO yKa3aTb OCEBYIO NINHUIO
1 TOYKy B NobOoN nocnegoBaTensHocTU. PopmmupyeTcs pasmep, 3Ha4eHNe KOTOPOro
paBHO YABOEHHOMY PaCCTOSAHMIO OT OCEBOM A0 TOYKM, @ TOMKaMM NPUBSA3KN ABMAIOTCA
yKasaHHasi Touka 1 To4Ka, CMMMETPUYHasi e OTHOCUTENbHO oceBon. [pocTaHoBKa
TaKoro pa3mepa B NapameTpU4EeCKOM PEXUME AAET CreayoLwmn pesynbTaT: To4Ka
BCerga pacrnonaraeTcs Tak, YToObl pacCTosiHME OT HEE 40 OCEBOWN PABHSNOCH
NofIoBMHE 3HAYeHWs1 pa3mepa.

- JluHelHbIU pa3mep ¢ 06pbI8OM. [INsi CO34aHMA pa3Mepa HYXXHO yKasaTb
napannenbHble apyr Apyry OTPEe30K 1 OCEBYHO B N0OON NOcnefoBaTeNbHOCTW.
dopmupyeTcsa pa3mep, 3Ha4eHMe KOTOPOro paBHO yABOEHHOMY PacCTOSHUIO MEXay
0CeBON 1 O0Tpe3koM. NpocTaHoBKa Takoro pasmMepa B NnapameTpU4eckoM pexxmme aaet
cnepyrowmi pesyrnbTaT: OTPEe30K BCEraa pacnonaraeTcs Tak, YTobbl paccTosiHne
MeXay HUM M OCEBOW PaBHSINIOCh NOMOBMHE 3HAYEHNS pa3mMepa (eCnmn Ha OTPE3OK U
0CeBY0 He ObINo HanoXeHo orpaHuveHune lMaparnnensHocme, TO OHO HaKNaabiBaeTCs ).

OcHoBHOE Ha3Ha4YeHne ONMCcaHHbIX pasMepoB — obpasmMeprBaHME 0OBHLEKTOB,

CYMMETPUYHBIX OTHOCUTENBHO HEMOABWXHON OCU, B 3CKMN3aX.
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HopaboTaHa komaHaa KacamesibHbIU OmMpe3oK Yepe3 MoyYKy Kpueoul: Tenepb TOUKY
KacaHMsa MOXHO 3afaTb SBHO, T. €. NyTEM BBOAA €€ KOOpPAMHAT U C MOMOLLbIO MPUBSA3KN
(K TOUKe, MOCTPOEHHOM Ha KPMBOW, K TOUKE NepeceyeHns KpMBon ¢ ApyruM o6 beKTOM 1
T.M.)

MosiBunuch crieytoLime BO3MOXHOCTU peaakTUpoBaHMS NPOEKLMOHHOIo pa3mepa:

- OTKII0YEHME aBTOMATMYECKOro onpeaerneHunst 3Ha4eHns pa3Mmepa; OTKIoYMB

aBTooONnpeaerneHne, MoOXHO, HanpuMep, BBECTU GYKBY BMECTO YMCIOBOrO 3Ha4YeHus,

- OTKM4YeHue Jonycka pasmepa; npu nocrneayroLLem BKIYeHUM Jonycka pa3Mep CHoBa
nony4aeT KBanuTeT U/Unu OTKIIOHEHUS, YCTAHOBIEHHbIE AN HEr0 B MOAENM.

Mpn NnpocTaHOBKe YrrioBoro pasmepa — Kak 0bbl4HOro, Tak 1 napameTpu4eckoro —
nosiBUNachb BO3MOXHOCTb yKka3aTb B Ka4eCTBE CTOPOHbI yria BCNoOMOraTesnbHy NpsMyto
NN ocb abCOMOTHON CUCTEMbI KOOPAMHAT (B YepTexe — Takke OCb CUCTEMbI KOOPAMHAT
BMAa).

MosiBUNack BO3MOXHOCTb aBTOMAaTMYECKOM HyMepaLumm Tabnuy B rpadonyeckom
AOKYMEHTEe NyTeM BKITOYEHUS X B rpynnbl Hymepauun. [Inga BknovYeHnsa cosgaBaemMomn
Tabnuvubl B rpynny Hymepauuu criegyeT BblbpaTb HyXHyto rpynny B cnucke Hymepayus Ha
Manenu ceoncTB. Ecnn Tabnuua yxe cosgaHa, To ee MOXHO BKIIOYUTb B rpynny
Hymepauun ¢ NOMOLLbI0 KHOMNKK [Jobasumb 8bidesieHHble 06 beKkmbl B OKHE
Hymepauus.

PacwupeHbl BO3MOXHOCTIN paboTbl CO CBOMCTBaMM BCTABOK U MaKpO3INIEMEHTOB:

- CsouictBa Obo3sHayeHue, HaumeHosaHue, Macca v gpyrue (T. e. CBOUCTBa,
BKIOMaeMble B OTYET) cTanu AOCTYMHbI ANs u3MeHeHus B okHe Ceolicmea nns
cnenywmx o6bEKTOB:

— BCTaBKK (pparMeHTOB,
— BCTaBK/ BUOOB U3 APYIMX YepTEXEN,
— MaKpO3/1EMEHTbI, B TOM Yncne 6MbnmoTeyHble.

- [MapameTpbl GMGNMOTEYHBIX MAKpPOISIEMEHTOB (E€CNN OHU NPEaYCMOTPEHDI
onbnunoTtekon) otobpaxatoTcs B okHe Ceolicmea 1 MoryT ObiTb UBMEHEHbI B 3TOM
OKHe.

- CTano BO3MOXHbIM KONMPOBaHNE NapaMeTpoB M3 O4HOIO MaKpO3fieMeHTa B APYron
(npu ycnosuwm, 4yto oba cosgaHbl O4HON N TOM e BUBMOTEKOM) C MOMOLLbIO KOMaHAbI
Konupoeams ceolicmea.

- CT1an BO3MOX€EH NoncK BMBNMOTEYHbIX MaKpO3NIEMEHTOB MO UX CBONCTBAM.

YacTb KHONOK KOHTEKCTHOM NaHenn 6ubnnoTeyHoro MakpoaneMeHTa MoXeT ObITb
3aMeHeHa KHoMKamu Bbl3oBa koMaHa 6ubnvoTekn (ecrnv aTo NpeaycMoTPeHO
ombnnoTtekon).

Tekcmoenbli npoueccop

1.

TeKCTOBbIM AOKYMEHT TENepb MOXET coAepXaTb NMUCTbI pa3HbIX dOPMaTOB U pa3HOn
opueHTaummn. 1o obecnevmBaeTcsa co3gaHMeEM B OKYMEHTE pa3fgenoB — rpynn JIMCTOB C
OANHaKoBbIMK (bopMaToOM M OpueHTaumen. YnpasneHne pasgenamm — cosgaHume,
yaaneHue, nepeumMeHoBaHue pasnenos, 3agaHve coopmarta, opueHTaumm n opopmneHms
nuctos — npouseoauTtcsa B MeHemkepe fokyMmeHTa. BO3MOXHO HasHaveHme pasHbiX
ohopMNEeHNI NEPBOMY JIUCTY, YETHLIM U HEYETHBIM NUCTaM pasaena.

[nsa co3gaHva B AOKYMeEHTE HOBOro pasfena MOXHO TakkKe UCNonNb3oBaTb KOMaHAy
Bcmaeka — Pa3pbie pa3dena.

Hymepaums nMcToB JOKYyMEHTa MOXET HauMHaTbCA 3aHOBO B KaXkAOM pasaene nnm obiTb
CKBO3HOW. BO3MOXHO TakKe UCKITloYeHe pasfenos U3 Hymepauuu.

VMcnonb3oBaHne AONOMHUTENBHbIX JIMCTOB B TEKCTOBOM [LOKYMEHTE ynpasgHEeHo.

B meHio Bcmaeka fo6aeneHa komaHaa Paspbie cmpaHuybl. PaHee HavaTb ab3al ¢
HOBOW CTPaHWLbl MOXXHO BbINO TOMBKO C MOMOLLBIO KIaBnaTypHON KOMBuHaumm
<Ctrl>+<Enter>.

MosiBUNack BO3MOXHOCTb MCNONb30BaHMS B KAYECTBE MCTOYHMKA CCbINIKM OTYET (B TOM
yucre no MaccmBy C TabnMLEN N3MEHSEMbIX MEPEMEHHbBIX) 1 Tabnuuy MCNONHEHUR. YToGbI
co3aHune CCbifikM Oblfio BO3MOXHO, OTYET (Tabnmua) 4ormkeH ObiTb accoLMaTUBHBIM.
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CoaepXMMbIM CCbINIKM MOXET ObITb: Ha3BaHWe Tabnuubl, 3arofoBok ctonbua,
0603HaYeHmne 30HbI, HOMEp NUCTa UK TEKCT SYenkKM (B Cryvae CCbinkn Ha Tabnuuy
NCNOJTHEHWN).

Paboma co cneyudukayueli

1.

MosiBnack BO3MOXHOCTb 3aMeHbl OAHUM ONMMCaHMEM crneundurKkaumm HeCKOMNbKMUX
aHanorMyHbIX Apyr opyry onncaHum B 0OQHOM U TOM Xe JOKyMeHTe. Hanpumep, Takas
cuUTyauust MOXXET BO3HUMKHYTb, ecriin B COOpKy BCTaBNEHbI AeTanu, Co3daHHble B BEPCUSX
KOMIAC-3D, cogepxaBLmnx pasHble BapMaHTbl OAHOrO M TOro Xe CTuns cneumdukaumn.
[Ansa o6beguHeHns onucaHui CNyXuT kHonka O6bLeUHUMBb 8apuaHmbI, KOTOpas
nosiBNseTCH B Avarnore ynpasneHns onMcaHnamm cneumdukaumm npu Hanmyuum s
AOKYMEHTE HECKONbKNX BAapUaHTOB OAHOMO 1 TOro Xe onncaHus. lNocne ee HaxaTtus Bce
006bekTbl cneundukaLmm, UCNOMb3yroLmMe 3TN BapuaHThbl, (Kak B JOKYMEHTE-KOHTENHEpE,
Tak 1 B JOKYMEHTaX-UCTOYHUKAX) NPUBOOATCS K CTUMIO, XPaHSLLEMYCS B TEKYLLEN
ounbnmnoTteke cTunen.

B ouanor HacTpowikn pasgena crneumdukaumm gobasneHa onuns lNMokasbieamb KOO
doKyMeHma, AOCTynHas Npu HaCTPOMKe Kak CTUMS cneumdukaumm, Tak n TeKyLlero
AOKyMeHTa-cneumdukauumn. Onums BkNoYaeT/oTKAOYaeT 0ToOpaXXeHne N BO3MOXHOCTb
pefakTMpoBaHus KO4OB OKYMEHTOB B HAacTpaMBaeMOM pasfene cneuudukaumn. B ctunsx
cneundmkaumm, BXOAALWMX B KOMMMNEKT MOCTaBKKW, ONUUS BKIOYEHA TONbKO ANsl pasgena
LlokymeHmauusi.

Mpwn pegakTMpoBaHuKM Havana 6roka (CTpokn ¢ 0003HaYEHNEM MCMONHEHNS) B rPYMNnoBOW
crneundukaummn no BapnaHTty A Tenepb MOXHO NOMEHSTb HE TONTbKO HOMEP UCNOSHEHNS,
HO 1 3HaK, OTAEeNALNA ero oT 6a3oBoro 06o03HauYeHusd. Hanpmumep, MOXHO 3aMeEHNTb
Aedunc TOUKON.

B rpynnoBbix cneumdukaumax no BapmaHTy A nosiBunacb BO3MOXHOCTb 0OpaboTkm

NCNOSTHEHWIA ©6e3 NepeMEHHbIX OaHHbIX:

- NPV HanNM4Yumn B cneumduKkaLmm Takmx NCNOMHEHUI ANs HUX co3aatoTcs 6nokM ¢ OgHON
cTtpokon Omcymemeytom,

— €eCnv NepeMeHHbIe AaHHbIE HE NMPUMEHSIIOTCA HU B OAHOM U3 UCMOJSTHEHWIA, TO ONOKM He
co3fatoTcs, a B KoHel, cneuundunkauumn gobaenseTcst CTpoka Pasiuyusi ucrnosHeHul rno
c60pOYHOMY Yepmexy.

BkntoyeHne/oTknoveHne 00paboTkm MCNONHEHU 6e3 NnepeMeHHbIX AaHHbIX MPOU3BOANTCS

onuuen MNMokasbieamb UCMOIHEHUSI, He UMeroujue rnepeMeHHbIX OaHHbIX B ananore

HacTpoWKn crneundukalmm.

Paboma c ucnosiHeHUsIMu

1.

MosiBUNack BO3MOXHOCTb NepeaaBaTb MeXay UCNONHEHUSAMU U3MEHEHUST CReayoLLNX

CBOWCTB:

- Mamepuan, lnom+Hocmb, Macca (B criy4ae py4HOro BBoAa 3Ha4Y€HMS Macchl),
Paspaboman, lNposepun, Ymeepdun, T. KoHMp., H. KOHMpP. N CBOWCTB, CO3A4aHHbIX N3
NepeMeHHbIX, — U3MEHEHNS CBONCTB UCMOSIHEHMS NepeaatTcs BO BCE €ro 3aBUCMMbIE
NCMOMHEHNS,

- Aemop n OpeaHusayusi — N3MEHEHMNs1 CBOMCTB UCMONHEHNS NepeaarTcs BO BCe
WCMOMHEHNS] MOOENN.

Mpun co3gaHum Tabnuubl MCMONTHEHUA MOAENN TENepb MO YMONYaHWUo NpegnararTcs Te
cTtonbubl, oTobpaxeHune KOTopbIx ObINo BKNoYeHO B MeHeokepe JOKyMeHTa npu paboTe ¢
NCNOSTHEHMAMM 3To Moaenu (kpome ctonbua HanveHoBaHme). PaHee ymonyaTenbHbl
Habop cTtonbuos Tabnuubl ucnonHeHu Bbin UKCMpoBaH 1 BKNYan Tpu ctonébua:
O6o3HayeHue, MaTepuan, Macca.
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Umnopm u akcrnopm

1. TlosiBMnacb BO3MOXHOCTW 3annUcu U YTEHUS pasmMepoB Mpu aKCnopTe Mogenu B popmart
STEP n umnopTe 13 aT0ro popmara.

2. [Mosiunack Bo3MOXHOCTb nmnopTta dannos DXF n DWG, co3gaHHbix B cucteme AutoCAD
Bepcumn 2013, 1 akcrnopTta B 3Ty Bepcuto. [na akcnopTa Bepcusa 2013 ncnonbsyeTcs no
YMOIYaHuIio.

3. Tenepb npu nmnopTe rpadumyecknx gokymeHtos popmatos DXF n DWG B AoKymMeHT
KOMMAC nepepatotca npsimble.

4. TlosiBunack Bo3aMoxHoCTb 3anmcn KOMIMAC-gokymeHToB B hopmaT PDF (c nomoLubto
koMaHabl Palisn — CoxpaHumb Kak...).

lMpuknadrHbie 6ubnuomeku

1. lepepaboTtaHa lNpuknagHas 6ubnuoteka KOMIMAC.
- bwubnnoteka nepenmeHoBaHa B CepeuUCHbIe UHCMPYMeHMbI.
- [ob6aBneHbl KOMaHAb!:

Co3damb KOHMyp Mo d8yM KOHMypam — CNY>XUT A58 NOCTPOEHUS 3aMKHYTOro
KOHTypa nyTem o6beanHEHUS, BbIYMTaAHUS UK NepeceveHnst ABYX yKaszaHHbIX
KOHTYpOB,

Co3damb KOHMYyp o epaHuye obracmu — CNyXUT ANA NOCTPOEHNST 3aMKHYTOro
KOHTYypa no nepecekarLmMMcs KpUBbIM, BvXanwmnm K ykasaHHOW TOYKeE.
Annpokcumayusi KOHmypa — CNy>XuT Ans annpoKCuMaunm yKasaHHOro KOHTypa
NURBS-kpuBoW nnun niomaHou (B nocrnegHem criydae MOXHO 3agaTb TOYHOCTb
annpoKkcuMaLMmn); KpoMe TOro, MOXXHO BKIOYUTL/BBIKITIOYNTL YAaneHne UCXO4HOro
obbekTa (annpoKCUMMPYEMOro KOHTypa) 1 BbiOpaTh, rae AOSMKEH pa3MeLlaTbes
annpoOKCUMMPYHOLLNIA OOBEKT: Ha TEKYLLLEM CIOEe U Ha CNoe UCXOOHOro o6bekTa.

- KomaHgabl Fnadkue omeepcmusi n Peab6oebie omeepcmusi 3aMeHeHbl KOMaHaaMm
noctpoeHus oteepcTuin: lMpocmoe, C 3eHkoekoll, C yekoekoll, C 3eHKoekou u
uekoekol, KoHu4yeckoe.

- WcknioveHbl: koMaHga dkeuducmaHma Kpueol, rpynnbl KomaHg Feomempu4veckue
¢hucypbi 1 Ycr108HblIe 3HaKU.

2. [opaboTaHa 6ubnunoteka Mamepuanbsi u CopmameHmbil.
- basa gaHHbIX MaTepuarnoB 1 COPTaMEHTOB

O6bLwee konnyecTso MaTepuanoB cocTtaenseT 6onee 9500 HanmeHoBaHM. B Tom
yucne:

— 1300 oTeyecTBEHHbIX MapoK cTanemn n cnnasos;

— 2393 3apybexHble MapKu cTanemn v Crnnaeos;

— 145 mapok 4yryHa;

— 951 mapka LUBeTHbIX METasNOB 1 CMNiaBoB,;

— 433 mapkn macen n cmasok;

— 224 mapku nakoB U Kpacok;

— 521 mapka nnacrmacc;

— 474 mapku knees;

— 1267 HaumeHOBaHUI CBAPOYHbIX MaTepumaros;

— 611 HaMMeHOBaHMI NPOBOAOB 1 Kabenewu;

— 275 HaMeHOBaHUI CTPOUTENbHbBIX MaTepPManos;

— 131 Bug ranbBaHN4YECKUX NOKPbITUN;

— 121 HaMMeHoBaHMe KOMMNO3ULIMOHHLIX MaTepmanos.
Basza cogepxut 6onee 47000 ak3emMnnsAPOB COPTAMEHTOB.

- Bsaumopewnctsue ¢ cuctemon KOMIMAC-3D:

PeanunsoBaHa pa6oTta co cnegyowmmm ceorcteamm KOMIMAC-gokymeHTa:
3ameHumenb mamepuana v lNMokpbimue.

PeannsoBaHa BO3MOXHOCTb A00aBNeHNss MaTepuanos nNpy NOMOLLM OCHOBHbIX
KomaHa 6nbnunoTtekun B 610KM JOMNOMNHUTENbHbLIX pa3fenos cneundmkaumm.

3. [HopabortaHa 6ubnmoteka CmaHOapmHbie u3desnusi.
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- [pwn coBmecTHoM paboTte CnpasoyvHuka n KOMIMAC-3D:

MosiBUNack BO3MOXHOCTb KOHTEKCTHOrO pefakTUpOBaHNSt KOHCTPYKTUBHbIX
3NeMeHTOB n3genuns (C NoMoLLblo KomaHabl Pedakmupoeamb Ha mecme).

CTtano Bo3MOXHbIM MPUMEHSATL CTaHAapTHble n3genus B Komnac-getanax (*.m3d).
M3meHeHa TepMmnHONOrus: « QKCNopTHbIE aTpubyThbl» NepeumMeHoBaHbl B
«lMepenaBaemble cBoncTBay». BHeceHbl COOTBETCTBYIOLLME NONpaBkn B MHTepdenc n
NONb30BaTENbCKY AOKYMEHTALMIO.

B Mopgensax ctaHgapTHBIX M34enui OTKpbITa NokanbHasi Cuctema KoopauHar,
KOTOPYH MOXHO UCNONb30BaTh A5 HANOXEHUsI CONPSXXeHW. DTO No3BonseT
NpaBUIbHO COPUEHTMPOBATbL KOMMOHEHTbI B MoAenu. Ecnv paHee BCTaBneHHbIN B
MoAeNb KOMMOHEHT 3aMeHSAeTCs APYrMM KOMMOHEHTOM cpeacTBaMu 6ubnunoTteku, To
HarnoXeHHble Ha KOMMOHEHT CONPSXXEHMST COXPaAHAIOTCS.

3HayKM Ha KHOMKax MHCTPYMEHTanbHOW NaHenu Tenepb KOPPEKTHO oToBpaxatoTcs B
pasmepax 24x24, 32x32 n 48x48 nukcenos.

- B katanor Kpenex no6aBneHsbl:

BuHTtbl 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, 1SO 14584, DIN EN I1SO 14584, DIN EN ISO 14585, DIN EN ISO 14586, ISO
14587, DIN EN ISO 14587, DIN 318, TOCT P 50403-92, TOCT P 50404-92, TOCT P
50405-92, TOCT P 50406-92;

BonTil DIN 609, DIN 7968, DIN 7990, DIN EN 1662, DIN EN 14219, TOCT P 50274-
92, 'OCT 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;

Mankm DIN 2510-5, DIN 2510-6, DIN 80705, DIN EN 14218, TOCT P 50272-92,
OCT P 50273-92, TOCT P 50592-93, ISO 21670, DIN EN I1SO 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, 1ISO 15978, DIN EN I1SO
15978, 1SO 15979, DIN EN ISO 15979, 1ISO 15980, DIN EN ISO 15980, ISO 15981,
DIN EN 1SO 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, ISO 16583, DIN EN
ISO 16583, ISO 16584, DIN EN ISO 16584, ISO 16585, DIN EN ISO 16585, TOCT P
NCO 15973-2005, TOCT P CO 15974-2005;

Mpoknaakn DIN 2510-7;

Tanpensl DIN 1478, DIN 1480;

LWanbel TOCT P 52646-2006;

Wnunbkn DIN 976-1, DIN 976-2, DIN 949-1, DIN 949-2, TOCT 11447-80;

Wrndptel FOCT P UCO 8741-93, TOCT P NCO 8742-93, TOCT P NCO 8743-93,
MOCT P NCO 8745-93, TOCT P NCO 8746-93, TOCT P NCO 8747-93.

- B katanor [Jemanu, y3/1bl U KOHCMPYKMUBHbIE 351ieMeHMbI [,0OaBNEHbI:

MogwwnnHukmn TOCT 20531-75, TOCT 24850-81, TOCT 3635-78;

Brynkn TOCT 24208-80, TOCT 13014-80, TOCT NCO 2795-2001, FTOCT NCO 3547-
1-2006, TOCT NCO 4379-2006;

MpyxunHbl Tapenbyatblie FTOCT 3057-90;

"ankun, wandsbl, ckobbl TOCT 8530-90;

Macnenku TOCT 20905-75;

Ponnk TOCT 25255-82;

LLUnoHkn TOCT P 50536-93;

TpyObl ctanbHble FTOCT 8732-78, TOCT 10704-91, TOCT 3262-75.

N3meHeHUe KoMmnsiekma nocmaeku

3 komnnekTa noctaeku ncknoyeHa bnbnnoteka nocTpoeHns rpadmnkoB PyHKLNIA
(FTDraw.rtw).
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Omnuyusi eepcuu 14 om sepcuu 13 SP2

O6uwee

1.

MosiBuNack BO3MOXHOCTb 3aKpeneHNs MOSTIOXKEHNSA OKOH M MHCTPYMEHTAaIbHbIX NaHenen.
[ns aToro cnyxut komaHaa Bud — lMaHenu uHcmpymeHmoe — 3akpenumeb
nosioxxeHue. Ee nogMeH0 CooepXXmMT KoMaHabl 3aKpenneHns nosioxXeHus
nnaearLLmx/3adpnKcMpoBaHHbIX NaHenen/okoH. NMocne 3akpenneHns NonoXeHus
CT@HOBUTCS HEBO3MOXHbIM M3MEHEHNE Pa3MepoB U NepemeLLieHne OKOH, MU3MEHeHNe
cocTaBsa 1 nepeMeLleHne naHenen.

[opaboTaHbl 3aknagkv AOKYMEHTOB:

- [BOWHOW LUENYOK Ha 3aknaake 3akpblBaeT AOKYMEHT,

- [OBOMWHOW LWEeNn4yoK Ha cBOGOAHOM MecCTe CTPOKW 3aKnafdok OTKpblBaeT ANanor co3aaHus
OOKYMEHTa,

— B KOHTEKCTHOE MEHI0 3aknaaku gobaBneHbl HOBble KOMaHAbl, B TOM Yucne: Omkpbimb
nanky c ¢ghatisiom v Konupoeams nosiHoe umsi ¢hatina.

- NOSABUIICS AManor Ansi HACTPOWKM 3aKnafokK, OH Bbi3biBaeTca komaHaon Cepeuc —
Mapamempbi — Cucmema — 3kpaH — 3aknadku OOKyMeHmoe); Npu HacTpownke
MOXHO BblbpaTb ymMonyaTenbHoe pasMelleHne 3aknaaok, caenatb 3aknaaku
pas3HoLBETHbIMM, BbIOpaTh, Kakoe MM OKyMEeHTa — NOJSIHOE UMK KpaTkoe —
oTobpaxaTb Ha 3aknagke, 3afaTb LUMPUHY 3aKnagok.

[lobaBneHbl CUCTEMHbIE KOMOMHALIMK KNaBULL:

- <Ctrl> + <W> — 3aKkpbITue OOKYMEHTA,

- <Shift> +<Enter> — BbI30B Ananora pefakTUpoBaHUs pasMepHOn Hagnucwu,
BblE€NEHHOro pasmepa (B rpacmyecknx JOKYMEHTax U Moaensx, B rpadpnyeckmnx
OOKyMEHTax Takke MOXET MCMNOofb30BaTbCA KOMOUHaumsa <Shift> +<[lpobesr>),

- <Enter> wnu <lNpoben> — 3anyck npouecca peaakTMpoBaH1s BblAENEHHOMO B
rpacdmyeckoM AOKyMeHTe 0ObeKTa (Kypcop He JOSKeH pacnonaratbCsa Hag 00 beKkToMm),

- <Ctrl> + <Shift> + <P> — BbI30B KOMaHAbl 3aMOMHUMbL COCMOSsIHUE,

— <Ctrl> + <Shift> + <Enter> — Bbl30B KOMaHAbl Aemoco30aHue,

— <Ctrl> + <Shift> + <Z> — BbI30B KOMaHAbl YKazamb 3aH080,

— <Esc>— oTMeHa BblaeneHnsa o0beKToB.

B coobueHunsa 06 otcytcTBMM dhanna («He npounTtaH dann KOMNOHEHTa...» 1 T.M.)
pobasnena onuus lNMpumeHumsb Ans1 ecex, NO3BONALLAA NPUMEHNUTb BbIbpaHHOE
AEencTBME KO BCEM HEHaMAEHHbIM (hannam.

MNosiBunacb BO3MOXHOCTb 00beanHeHus okHa Ceoticmea v [aHenu cBOMCTB B OAHO OKHO.
[nsa atoro cnyxat komaHgbl O6beanHUTL ¢ NaHenbl CBOMCTB B KOHTEKCTHOM MEHIO
3aronoBka okHa CeowncTtBa 1 PasmelweHne — O6bLeanHUTL ¢ okHoMm CBoMcCTBA B
KOHTEKCTHOM MeHIo [NaHenn cBoicTB. Mpy co3gaHumn U peaakTMpoBaHUM OObEKTOB B
obbeamHeHHOM okHe oTobpaxaeTtcs MaHenb CBOMCTB, B OCTaNbHbIX Cy4asiXx — OKHO
Ceolicmea.

YcoBepLueHCTBOBaH (PyHKLMOHAN pa3MeLLeHNs OKOH:

— BO BpeMsi NepeMeLLIeHNsI OKHA Ha SKpaHe NOSABMSTCS cneunanbHble 3NeMeHTbI
yrnpaBneHusi aAnsi Bbldbopa HOBOro MOJIOXKEHWS1 OKHA; NPW YCTAHOBKE yKasaTens MbllKn Ha
no6on na Hux B okHe KOMIMAC-3D uBeToMm Bhigensetca obnactb, KOTOpyHo 3aMMeT
nepemMeLlaeMoe OKHO,

-~ nosiBMIiacb BO3MOXHOCTb COBMELLEHNSA OKOH; OOCTYMNHbI CneaytoLne BapnaHThbl
COBMELLIEHUS:

— HanoxeHue ¢ o6pa3oBaHMEM BKNaaoK,
- pasgeneHue nnoLlaan okHa no BepTUKanu Unm ropMsoHTanm.

M3meHeH Habop 1 cocTaB MHCTPYMEHTarNbHbIX NaHeneu:
— nosiBUnacbh naHenb PexuMbli, cogepXallada crieaytolme KHOMKK:
- B Moaensax — Pexum npoesepku 2nadkocmu, lMepcnekmuesa, PazHecmu
komnoHeHmbI, Pazeepmka, Pa3mepbl ebibpaHHO20 anemeHma, lepecyumameb
pa3mepbi ¢ y4yemom AoryckKos,
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10.

11.

12.

- B rpadnyeckmx AokymeHTax — Pedakmupoeamb MaKpoasieMeHm,
— B TEKCTOBbIX JOKYMEHTax 1 cneundukaunsx — HopmanbHbIl pexxum n Pazamemka
cmpaHuy,.

— MOKa3 HEKOTOPbIX KHOMOK Ha NaHessix No yMoN4aHuio OTKIYEH (Hanpumep, Ha naHenm
Bud oTknto4eHa kHomnka komaHabl CO8UHYMb 1 HEKOTOPLIE ApYyrue); Nnpu
HEOBXOAMMOCTM UX MOXHO BKITHOUYUTL C MOMOLLIbIO NOAMEHI0 KOMaHbI
Hob6asumb/ydanumeb KHOMNKU.

MosiBuNack BO3MOXHOCTb COXpaHeHuns cannos B popmate sapa (*.c3d).

MosiBuNack BO3MOXHOCTb BCTABKN M300paXXeHUn n3 apyrnx NpunoxXeHun B rpadmnyeckue mn
TekctoBble KOMIMAC-gokyMeHThl Yepes bydep obmeHa. B TEKCTOBbIN AOKYMEHT U B
Tabnuuy Yyepes Gydep MOXKHO BCTaBNATb Takke rpadmyeckne obbektel KOMIAC. (PaHee
ON51 BbINOMHEHWsI BCTaBkn TpeboBanoch Bbi3BaTb CreuunarnbHy0 KOMaHay 1 ykasaTb dain,
cogepxawun pucyHok nnn KOMMAC-dparmeHT.)

BcTaBku pucyHkoB 13 rpadumdeckmx KOMIMTAC-gokymeHTOB Tenepb MOXHO Yepes bydep
obGMeHa NepeHoCUTb B OKYMEHTbI APYrUX NPUIOXKEHWUNA.

MosiBunacb BO3MOXHOCTb HACTPOWMKM LiBETA U CTEMEHU MPO3payHOCTM dOHa Hagnucen y
Kypcopa. [Ina aToro co3gaH HacTpoeYHbl Ananor, Bbl3blBaeMbI KomaHaon Cepeuc —
Mapamempbl — Cucmema — 3kpaH — PoH Hadnucell.

BBeneHa HacTpovika, MHBepTUpYtoLLas HanpaBneHne, B KOTOpoMm TpebyeTcsa Bpawatb
KOMNeco Mbiln sl UsSMeHeHnsa maclutaba otobpaxeHus. [ng 3Toro co3gaH HacTPOEeYHbIN
ananor, Bbl3blBaeMblt komaHaon Cepeuc — Mapamempsl — Cucmema — O6uwue —
Mbiwb ¢ egMHCTBEHHON onunen M3mMeHUMBb HanpaeJsieHuUe epaujeHusi Kosieca MbiWu.

B dhanne nonb3oBatenbsckux MeHto (Graphic.pmn) ONONHEHbI MEHIO:
— TekcT nepeq pasmepHon Hagnucoto (Ne 20),

— TekcT nocne pasamepHon Hagnuen (Ne 22),

- TekcT nog pa3amepHoun Hagnuceto (Ne 23).

TpexmepHoe modenuposaHue

1.

Yncnosble napameTpbl onepauuii, BblpaXXeHHbIe B JIMHEWHbIX U YITIOBbIX BENNYNHAX,
Tenepb 0TOBpaXaloTCsi Ha 3KpaHe NpY Co34aHUM U pedakTMpOBaHUK ornepauuin B Buae
NMHENHBIX U YTNOBbIX pa3MepoB. [INa N3MeHeHNs 3Ha4YeHUsl napameTpa MOXHO U3MEHUTb
3HaYeHWe COOTBETCTBYIOLLErO pasmepa onepaumm.

Paamepbl onepauun, a Takke pasmMepbl 3CKM30B (€CMN OHM CO34aHbl B 3CKM3aXx) MOTyT
ObITb JOCTYNHbI M BHE onepauun. [Ing 3Toro CNy>XuT cneunanbHbI pexmuM, B KOTOPOM Npu
BblaeneHnn obbekTa (onepaumm unm acknaa) Ha aKpaHe NosBMASIOTCA ero pasmMepsbl.
Monb3oBaTenb MOXET N3MEHUTb 3HaYeHne nobdoro n3 HUx. BknoveHne pexnma
Npou3BOANTCS KOMaHOon Bud — Pa3mepbl 8 bI6pPaHHO20 351eMeHma.

Kpome Toro, pasmepbl onepawuin 1 3CKM30B MOXXHO MPEACTaBUTb B BUAE 3/IEMEHTOB
ocopmMneHus. MNMocne 3Toro pasmepbl onepaumin U 3CKU30B, Kak U OObIYHbIE 3NIEMEHTbI
ocopMeHns, MoryT BbITb NepeaaHbl B accounaTuBHblE BUAbI MOAenn. 3Ha4eHus
pa3mMepoB, NPeACTaBMeHHbIX B BUAE 31eMeHTOB 0(QOPMIIEHMUS, MOTyT OblTb M3MEHEHbI
nonb3oBaTenem.

MosiBMNacb BO3MOXHOCTb paboTbl C gonyckamu B Mogenu. [onycku MoryT ObiTb
Ha3Ha4YeHbl Ha pa3Mepbl B 3CKM13E W Ha pasMepbl onepaumii (T. . YUCNoBbIe NapaMeTpsbl
onepauui, Takue, Kak rnybuHa BblAaBnMBaHUS U T. M.).

2.1. HasHauyeHvie nHaMBMAOYanNbHOro Aonycka Ha pa3Mmep 3CKu3a NpousBoaUTCS, Kak U B
rpacdouyeckom JOKyMEHTE — B Auarnore BBoAa pa3mMepHOn Haamnmcu.
HasHauyeHne nHaMBMayanbHOro Jonycka Ha pa3Mep onepawmmu npovM3BoanuTcs B
avanore, Bbi3biIBae@MOM KHOMNkon HazHayumb donyck psnoM ¢ nonem
COOTBETCTBYIOLLErO NapameTpa Ha lMaHenu ceolicme.

MOXHO BKMOUNTE OTOBpakeHne MHAnBMAYanbHbIX 4ONYCKOB (B BUAE NpeaernbHbIX
3HAYEHUN NN OTKITOHEHWUI) B pa3MepHbIX HAZMUCSX pa3MepoB 3CKM30B U onepauuni.
Kpome Toro, npocmMoTp 4ONYCKOB BO3MOXeH B OkHe nepeMeHHbIX. [Jonycku
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oTobpaxaroTca B cneyunansHon konoHke fJonyck atoro OkHa. [Ana BKAOYEHUS 3TOM
KONOHKM crieayeT Bbl3aBaTb kKOMaHay Jonyck n3 KOHTEKCTHOrO MEHI0 3arofoBKOB
cTon6buoB. [JBOMHBIM LLENTYKOM Ha S4verike Oonycka MOXHO Bbi3BaTb AManor 3agaHus
ponycka.

2.2. B mogenu moryT ucnonb3doBartbcsi obwme gonycku B cootsetctaumn ¢ F[OCT 30893.1-
2002.

BkntoueHne ncnonb3oBaHUsa obLLMX 40MYCKOB B MOAENW N yCTaAHOBKA Knacca
TOYHOCTM M3Oenusa NpomM3BoaNTCA B pasgene O6uwue donycku ananora HacTPonkm
napameTpoB (Ha Bknagke Hoebie Q0KyMeHmbl — [Nsi HOBbIX AeTanen n cbopok, Ha
Bknagke Tekywasi 0emanb/c60pka — OnNs TeKywen moaenm).

Ecnn ncnonb3oBaHune obLuero gonycka BKNIOYEHO, TO pa3mepaM 3CKU30B U
onepauuin, KOTOpbIM He 3afaH MHAUBMAYaIbHbIA AONYCK, aBTOMaTU4eCKu
Ha3Ha4valTCcsa OTKNoHeHust cornacHo Tabnunuam FOCT 30893.1-2002 ong
YCTaHOBMEHHOro Knacca TOYHOCTM U Tuna pa3mepa (yrrnoBon, NMUHENHbIN).

OTKNOHEeHUs1, Ha3HaA4YEHHbIE NO 06LL|,VIM aonyckam, OTO6pa)Ka|'OTCF| Tonbko B OKHe
nepemMeHHbIX 1 UCNOJNb3YOTCA TOJIbKO A4 nepecyeTa Mmoaern.

Knacc To4HoCTH XpaHUTCA B MOAENTN KaK CBOWCTBO, 6naro,qap;| 4YemMy B TEXHUYECKUE
Tpe6OBaHVIFI MoAelin MOXHO BCTaBUTb CCbIJTKY Ha €€ Krnacc TOYHOCTU.

2.3. Tlpn HEOBXOAMMOCTM MOXKHO OTKMNIOUUTL Y pasmepa NpusHaKk Hannums gonycka —
Torga pasmep He ByaeTt MMeTb Hy 0bLwero, HU MHOMBMAYANbHOro gonycka. [ng atoro
crneayeT BbIKMOYUTD B Auanore HazHavyeHus gonycka onuuio Jonyck.

BoamoxkeH nepecyeT pa3aMepoB MoAeny B npeaenax nons gonycka: no BepxHemy
npeaeny, nNo HWKHeMy npeaeny, B cepeaunHy nons gonycka u ¢ koaddguumeHToMm. MNepsble
TPY 13 NEPEYUCTIEHHbIX NEPECYETOB — CUCTEMHbIE, OHWN BCErAa AOCTYMNHbI B MOAENN.
MepecyeT ¢ k0adhPULUMEHTOM BO3MOXKEH B NepecyeTe, co3gaBaeMoM nonb3oBartenem. B
Moyib30BaTENIbCKOM NepecyeTe AN KaXK4oro pasmepa MOXHO ykasaTb, Kak MIMEHHO ero
crnegyeT nepecynTbIBaTh.

MepecyeT Moaenn NpoM3BOANTCS aBTOMATUYECKN B CrieLManbHOM pexnMme paboTbl, Tak

Ha3blBAEMOM pexnme nepecyeTa. [Ins ero BKIHOYEHUA/OTKITOYEHNS CNYXUT KOMaHaa

Cepeuc — lMepecyem pa3mepoe — [lepecqyumamb pa3mepbi ¢ y4yemom dornycka. B

pexunme nepecyeTa pegakTMpoBaHue Moaenn HeaoCTynHO. BO3MOXHbI TOMbLKO:

— CMeHa TeKyLLlero nepecyeTa ¢ NoMoLLblo kKomaHa noameHto Cepesuc — lMepecyem
pa3mepos,

- MpPOCMOTP, NevaTtb, MIBMEPEHUsT 1 CO3aHNe OTYETOB.

PasmepHble HaanMcy pasMepoB 3CKU30B B PeXMMeE nepecyeTa cogepkaT nepecyntaHHbIe
3HayeHus pa3mepoB. [POCMOTP NepecUnTaHHbIX 3HaYEeHNIn pa3MepoB BO3MOXKEH TaKKe B
OkHe nepeMeHHbIX, B KoroHke lTepecyumaHHoe 3Ha4YeHue .

Mpn Heo6XxoANMMOCTN NEepecUMTaHHY MoLeSlb MOXHO COXPaHUTbL B OTAENbLHOM dhanrne ¢
nomoLLbio komaHabl Cepeuc — lNepecyem pazmepog — Co30amb KOMuio.

Mocne BbIxoga u3 pexunma nepecyeTa moaesnb NnpuHMMaeT HOMUHalbHbIEe pa3Mepbl,
CTaHOBATCA AOCTYNMHbIMW KOMaHAbl peaakTupoBaHUA.

KOMMOHEHT, BCTABMNEHHbIN B COOPKY, MOXET UMETb HOMMUHAJbHbIE UIN NEPECUYNTAHHbIE
pasmepsbl. [ns Boibopa BapnaHTa BCTaBKU crnyxaT kHonka lMepecyumamb pasmepbi U
CMMCOK NepecyeToB, OOCTYMNHbIE BO BpeMsi BCTaBKM Ha Bkragke dals-ucmoyHuk NaHenu
CBOWCTB.

MosiBNacb BO3MOXHOCTb pa6OTbI C UCnoJiHeHnaMun Mmogenu.

Bce ncnonHeHusa mogenu xpaHaTcsa B panne aton mogenu. Pabota ¢ ucnonHeHnsiMmm
BeJeTcs Ha HoBoW Bkraake McnonHeHust NepeBa noctpoeHus unu B MeHeopxepe
OOKYMeHTa.

Homepa npucesanBaloTCa UCMOMHEHMUSM aBTOMAaTUYECKK, HO NMPU HEOBXOANMOCTUN MOTYT
ObITb OTpeaakTMpoBaHbl. HacTpoika HomepoB NponssoanTcA B pasgene Homepa HoebIx
ucrosiIHeHul Jnanora HacTpPovku napameTpoB (Ha Bkrnagke Hoeble QoKyMeHmMbI — ONns
HOBbIX AeTanen n cbopok, Ha Bknagke Tekywast demasib/c60pka — NS TEKyLEN
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mogaenu). MNpu HacTporike MOXHO 3a4aTb CUMBOSbI-pasaenvTeny nepea HoMepom
NCMOSHEHMS U OOMONHUTENbHLIM HOMEPOM, 3a4aTb Pa3PSAHOCTb 3TUX HOMEPOB, BKITHYUTb
fobaeneHne Hynew, a Takke ykasaTb, C KaKOro HoMepa HaunHaTb Hymepauuto. Kpome
TOr0, MOXXHO OTKIIOYUTL aBTOMaTU4eckoe (POPMUPOBaHNE HOMEPOB.

McnonHeHus MOryT ObITb 3aBUCUMbIMU 1 HE3ABUCMMbIMW OT OCHOBHOrO. B 3aBncuMbie
MCNOJTHEHNA MOryT aBTOMaTU4ECKMN nepenaBaTbCA NSAIMEeHeHNA N3 OCHOBHOIO, a B
He3aBUCUMblE€ — HET. Flp|/| co3aaHnn HOBOIo UCNOJTHEeHUA HY>KHO yKa3aTb, 3aBUCMMOE OHO
nnn HeT, 1 3agaTb 0003Ha4YeHNEe UCNOSTHEHMS.

OAaHo n3 ncnonHeHun sBnsaeTcsa Tekywnm. Ero coctas otobparkaeTcs Ha BKnagke
lMocmpoeHue [lepeBa NOCTPOEHNS MOAENN.

M3meHeHns B OCHOBHOM MCMOMHEHUN MOTYT nepefaBaTbCs B 3aBUCUMblE aBTOMaTUYECKU
N Bpy4YHyto. [1na aBTomaTtn4eckon nepegayn namMeHeHmn Heobxoammo, Ytobbl Gbinm
BKNtoYeHbl onumun Co3zdaeamb 06bEKM 8 3a8UCUMbBIX UCIOsIHeHUsix 1 Co30asamb
rnepeMeHHy0 8 3a8UCUMbIX UCIMOJIHEHUSIX B fuarnore HacTPOWKN UCNOMNHEHWI
(BbI3bIBAaEMOM komaHaon Cepeuc — lMapamempsl... — Cucmema — Pedakmop
modesel — UcnonHeHust). PydHaa nepegadya o6beKTOB NPON3BOAUTCS C MOMOLLbIO
komaHabl Pedakmop — lMepedamb 8 ucnosiHeHuUsi (OHa NO3BONAET Takke nepegaBatb
06BbEKTbI B HE3AaBUCKMMbIE UCMOSNHEHNST), @ py4YHas nepegava nosnb30oBaTenbCKuX
NepPeMEHHbIX — C MOMOLLbIO KOMaHAbl [IpuMeHUMb 8 3a8UCUMbIX UCMOJ/THEHUSIX N3
KOHTEKCTHOro MeHI0 nepeMeHHon B OKHe NepeMeHHbIX.

Mo ymon4yaHuio pegakTupoBaHne 06 LEKTOB 3aBUCUMbIX UCMONTHEHWUIA HEBO3MOXKHO, TaK Kak
OHM CBSAI3aHbl C COOTBETCTBYIOLUMI 06 beKTaMy OCHOBHOMO UCMONHeHUs. Mpu
Heo6XoaNMOCTM OGBEKT MOXHO caenaTtb AOCTYMNHbIM ANS PEeAaKTUPOBaHUS, Bbi3BaB
koMaHOgy OmMeHuUmb cesi3b N3 KOHTEKCTHOrO MeHto o6bekTa B [lepeBe. BoamoxkHa u
obpaTtHas onepauns — ¢ NOMOLLbI0 koMaHabl BoccmaHoeums cef3b. [locne aToro Bce
N3MEHeHUs1 0ObEKTA TEPSAIDTCH, Tak Kak OH CTaHOBUTCH Konuel o6bekta B OCHOBHOM
NCMOMHEHUMN.

B pesynbTaTte npumeHeHusa k cbopke ¢ UCNONHEHUAMM HOBOM KoMaHabl Co3daHue
cneyughukayuu no c6opke No yMONyaHuio co3gaeTcs rpynnosas cneumndukaums (no
BapuaHTy A, ecnn KONM4eCcTBO UCMONHEHNA He NpeBLILIAET TPEX, ecrnn NpeBbILWaeT, TO Mo
BapuaHTy b). Beibop ctunsa cneundurkaumm nponssoauTcs B pasgene Cneyugukayus —
Mo c6opke ¢ ucnosHeHUssMU Ha Bknagke Hoeblie OOKyMeHmMbI HaCTPOEYHOro Anarnora.

B0o3MOXHO yka3aHne KOMNOHEHTOB (MM UCMOSTHEHNA KOMMNOHEHTOB), KOTOPbIE BXOASAT B
pa3sHble NCMOMHEHNSA COOPKM, HO OOSMKHbI UMETb OAHY U Ty XKe NO31LUI0 B cneumdukaumm.
[ns aTOro cnyxut komaHaa Ipynnbl KOMIMOHEHMOo8, KHOMKa Bbl30Ba KOTOPOW HAXOA4MTCA
Ha naHenu Crneyugukayusi.

BoamoxxHO co3gaHue Tabnumubl UCNONMHEHUIA N pa3MeLLEHME ee B rpadhniyeCcKoM Unu
TEKCTOBOM AOKyMeHTe. [1na aToro cnyxut komaHaa Cepeuc — Omyembi — Co30amb
mabnuyy ucnonHeHud. KomaHaoy MOXHO MCNONb30BaThb TakKe B YepTexe, coaepxallem
accoumaTtuBHble BUAbI MOAENW C UCMIONHEHMSMMN.

YkasaHue KOHKPETHOro UCMOMHEHNsT MoAeny BO3MOXHO B CneayoLwmnx cnydasax: oTKpbiTve
(pavina, BCTaBKa KOMMNOHeEHTa B COOpKY, BCTaBKa 3aroTOBKM B MOAESb, CO3A4aHMe
accouMaTUBHOIO BMAa, NoAKNYeHNe MOL4ENN K AOKYMEHTY-crieumdmKaumm unm K o0bexTy
cneumndmkaumnm.

MosiBunachk BO3MOXHOCTb aBTOMATUYECKOro co3ganus cneumdukauum no coopke. ng
aToro cnyxut komaHga CosdaHue cneyudgpukayuu no céopke. locrne Bbi3oBa KOMaHAbI
B TeKyLLen cbopke hopMmpyoTCS BHYTPEHHME 0OBEKTLI creumndukaumm,
COOTBETCTBYHOLLME KOMMOHEHTAM NEPBOro YPOBHSA (4aHHbIE O KOMMOHEHTax 6epyTcsa ns nx
CBOWCTB) U cO34aeTcsa JOKYMEHT-crneumdmkanms, K KOTOpor NOAKMYaeTCs TekyLas
cbopka.

[obaBneHbl KOMaHabl As1 NOCTPOEHUS1 OTBEPCTUN:

- [lpocmoe omeepcmue,

- Omeepcmue c 3eHKoegKoll,

- Omeepcmue c yekoekoll,
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10.

11.

- Omeepcmue ¢ 3eHKO8KOll U UeKoekou,
- KoHu4yeckoe omeepcmue.

BoamoxxeH BbIGOp hopMbl TOpL@ OTBEPCTUS: NITOCKAs!, KOHUYECKast unm cdepudeckasl.
OTBepcTME MOXET pacnonaratbCa Ha NOBEPXHOCTM Ntobon bopMbl. YMonyaTensHoe
NOMOXeHNe OCN OTBEPCTUSA — NEePNEHAMKYINSAPHO MOBEPXHOCTU B TOUKE yKa3aHUs, HO
nonb3oBaTeNb MOXET UBMEHUTb 3TO MOSOXEHUe, 3a[iaB HaKMOH 1 NOBOPOT OcK NNBo
HanpaBnsLWmi 0O bEKT.

KHOMKW BbI30Ba KOMaH/ NOCTPOEHUSI OTBEPCTUIA COCTABMSIOT rpynny Ha naHenu
PedakmupoeaHue modesnu. B 3Ty xe rpynny BxoauT NpexHssi komaHaa Omeepcmue,
nepemmMmeHoBaHHaa B Omeepcmue u3 6ubsuomeku.

MosiBUNCS HOBbIN MHCTPYMEHT ANs rpynnUMpoBKM 06 bEKTOB MOAENN — Crou. YnpasrneHue
CNosiMM NPON3BOANTCS C NoMoLLbI0 MeHeakepa gokyMeHTa. [ns ero Bbl3oBa CIyXuUT
komaHaa Cepeuc — MeHed)ep OOKymMeHmMa.

Ha ogHom cnoe moryT pasmMellaTbcsi 0GbeKTbl PasfMYHbIX TUMOB, HO OMH OGBHEKT MOXET
npuHagnexaTb TONbKO OAHOMY Crioto. Bce HoBble 06BEKTLI aBTOMATUYECKM pasMeLLatoTes
Ha TekyLiem crnoe. BoamoxeH nepeHoc 0GbekToB Mexay crosmn. Bce o6bekTbl 0ogHOro
CNosi MOXHO OZIHOBPEMEHHO caenaTb HEBUAMMbBIMU, OTKIMOYMB OTOGPaXeHe 3TOro Cros.

Ha naHenb Tekyuwee cocmosiHue foGaBneHo none Ans BbiGopa TEKYLLEro criosi n
ynpaBneHust BUAMMOCTbLIO CIOEB.

MosiBunack BO3MOXHOCTb BBOAA TEXHUYECKMX TpeboBaHMi B Mogenu. TexHmnyeckue
TpeboBaHus BBOAATCS B cneluanbHOM OKHE, BKIOYEHME U OTKITIOYEHUE KOTOPOro
npounssoanTcsa kKomanaon Bud — TexHu4Yeckue mpeboesaHusi. [1pyu He06Xo0ANMOCTHU
TexHn4eckmne TpeboBaHms MOryT ObiTb NepedaHbl U3 MOAENN B YEPTEXK, CoAepXKaLLmin
accoumaTuBHbIe BUAbI 3TOW Moaenn.

B pe3ynbTaTe npoeumpoBaHusi KpuBbIx 1 pebep Moaenu B 3ckM3 B HEM co3gatoTcs ocobble
06bEKTbl — MPOEKLUNOHHbIE KPUBBIE.

OCHOBHO€E CBOWCTBO MPOEKLMOHHOWN KPUBOWM — MOCTOSIHHASA CBSA3b C UCXOAHLIM 0O BbEKTOM
(pebpom, Npoekumnen KOTOPOro oHa sABMsieTCs). ATO CBOMCTBO obecneynBaeTcs
orpaHnyYeHneM rnpoeKyuoHHas ces3b. CoBnageHns KpamHMX BEPLUMH NPOEKLNOHHOM
KPUBOW C NPOEKLMAMM KPaHUX BEPLLMH MCXOAHOrO obbekTa obecneunBaroTcs
OrpaHUYEeHNEM MPOEKUUST KOHEYHOU 8EPUIUHbI.

N3meHeHne bopMbl NPOEKLNOHHOM KPUBON HEBO3MOXHO, MOXHO NULLb yOANUTb €€ YacTu
(Hanpumep, yceub OpyrMm o6bEKTOM). BEpHYTb MPOEKLUMOHHYO KPMBYHO B UCXOOQHOE
COCTOSIHME MOXHO C NMOMOLLIbIO KOMaHAbl BoccmaHoeumb Kpugyro B KOHTEKCTHOM MEHIO.

MPOEKUNOHHYIO KPUBYH MOXHO «NPEBPATUTL» B 0ObIYHBIN reOMETPUYECKUn OO BEKT — AN
3TOr0 HY>KHO CHSITb C HEE OrpaHUYEHNE MPOEKYUOHHAs C853b UIN NPUMEHUTL K HEn
KomaHay Paspywums.

OrpaHquHme rpoeKUUOHHas €853b HaKnaablBaeTCA TakKXe Ha TOYKU — NpOoeKunn
TOYEYHbIX OOBLEKTOB U Ha BCNoOMOraTeribHble npAamMblie — npoeKkuunn ocen.

MosiBuNack BO3MOXHOCTb BapuaLMOHHOIO NPAMOro MOAENNPOBaHNSA C MOMOLLbIO
reoMeTpuUYEeCcKUX N pasMepHbIX OrpaHUYeHnn. TeXHONorMa BapmaunoHHOro NPsiMoro
MoOEenMpoBaHUA NO3BONAET MoAMPUUMPOBaTL Ntobyto, B TOM YNCEe UMNOPTUPOBAHHYHO U3
apyron CAD-cuctembl, TpEXMEPHYHO Mogernb 6e3 NCTopUM NOCTPOEHNS TakK XKe MPOCTO U
rMbKo, Kak 1 Mogenb, n3Ha4vanbHo cnpoektupoBaHHyto B KOMIMAC-3D n nmetoulyto
nHdopmauuio o cnocobax n NocnegoBaTeNbHOCTM CO3AaHMsA ee 06bEKTOB (MCTOPUIO
noctpoeHus). OcobeHHOCTbIO HOBOW (DYHKLMOHANBbHOCTU ABNSAETCA BO3MOXHOCTb
KOMOMHMPOBATL MOAENMPOBAHNE HA OCHOBE MCTOPUM MOCTPOEHUS N BapuaLMOHHOE
npsimoe MmogenuposaHne. BHOCUTb n3ameHeHus B geTanb 6€3 NCTopum NOCTPOEHMS MOXHO
NOCPEACTBOM reOMETPUYECKNX U pa3MepHbIX orpaHndeHnin: PaccmosiHue, Yeon, Paduyc,
lMapannensHocms, lNeprneHdukynapHocms, MIHuudeHmHocmes (coBnageHue), Kacaxue,
KoHueHmpudHocmb, @ukcauyusi. KHONKn Bbl3oBa KOMaH, pasMeLLatoTca Ha HOBOM
WHCTPYMEHTanbHON NnaHenu BapuayuoHHoe ModenupoeaHue.

[opaboTaHbl MaccuBbl.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

Bo Bcex maccrBax BO3MOXHO co3faHue Tabnuubl M3MEHAEMbIX NEPEMEHHbIX,
npeaHasHa4YeHHOM ANa N3SMEHEHUSA 3Ha4YeHMI NePEMEHHbIX B 9K3eMnsipax Maccusa. B
pe3ynbTaTe BO3MOXHO MONyYeHMe OTNMYAOLNXCA APYr OT Apyra ak3emnnsapos. Tabnuua
N3MEHSAEMbIX NEPEMEHHbIX CO34aeTCA BO BPpEMS CO3LaHMS UNN pefaKTUPOBaHMS MacCcuBa;
ANS 3TOro CNyXuT kKHonka Tabnuya usMeHsieMbIx nepeMeHHbIX Ha [aHenu
cneumanbHOro ynpasnenus. o Tabnuue n3MeHsieMbIX MEPEMEHHbBIX MOXHO CO34aTb OTYeT
C nomoLLbto kKomaHabl Cepeuc — Omyembl — Co30amb mabnuyy napamempoe
3K3eMr/isspoe Maccuea.

B maccuBe no TGGJ’IVILI,G N NO TOYKaM MOSABMIICS HOBbIN BapunaHT opueHTauunn
3K3eMnnAaApoB — No yka3aHHOMY 06'beKTy. 3ToT BapnaHT NOo3BOJIAET OPUEHTUNPOBATb
aK3eMnnAapbl N0 HOpMalin K KpI/IBOIZ N1 NoOBepPXHOCTW.

B maccuse no tabnuue nosisunacb BO3MOXHOCTb PYYHOrO BBOAA KOOPAUHAT TOYEK,
3a4aloLLMX NONOXEHMEe IK3EMMNNAPOB MaccuBa (paHee 6bio BO3MOXHO TOMbKO YTeHne
KoopauHat n3 cpamna).

[lopaGoTaH crnocob nocTpoeHns Toukn Ha moeepxHocmu:

- BapwaHT Mo paccmosiHusiMm om nIocKux o6bLekmoe rnepenmeHoBaH B 1o
cMeweHUsIM om deyx 06LeKmMoe, Tak Kak Tenepb OH NO3BOMNAET TAKKe CTPOUTb TOYKY
Ha NOBEPXHOCTU BpaLLEHUs, 3afaBasi ee YrioBoe CMeLLEeHNe OT NIOCKOCTH,
npoxoasiLen Yepes oCb NOBEPXHOCTHU,

- pobasneH BapuaHT Mo koopAuHamam Ha NJI0CKOCMuU, NO3BONALLMIA NOCTPOUTL
TOYKY Ha NIOCKOW NOBEPXHOCTU, 3a4aB €€ NPSAMOYrofibHbIE UMW MONSIPHbIE
KOOpAMHATBI.

MosiBunachk BO3MOXHOCTb YCTAHOBKM Napons Ha AOCTyN K geTanu. [1ns aToro crnyxut
kKomaHaa fJocmyn B KOHTEKCTHOM MEHIO AeTanu, BblaeneHHou B [lepeBe NOCTPOEeHuS.
Maponb 3anpalumBaeTcs B CrneayroLmx cnyyasx:
— OTKpbITWe dhanna getanu;
- BCTaBKa feTanu B COOpKy B Ka4eCTBE KOMMNOHEHTA;
— nepexopn K pedakTUpoBaHMWIO AeTanu, ABnsoLWLENcs:

— KOMIMOHEHTOM COOpKMU;

— 3aroTOBKOM;

— WCTOYHUKOM M300paXkeHusi B acCoLUMaTUBHOM BUOE YepTexa.

MosiBMNCcA HOBLIM TUN JOKYMEHTa — TexHonornyeckas coopka (*.t3d). ToT TMN JOKyMeHTa
npegHasHa4veH Anst NoAroToBKM MOAENU K pa3paboTke TEXHONOMMYECKOro npowecca ee
N3roTOBNEHUS.

CTtano Bo3mMOXxHbIM OTOOpaXkeHne 1 pegakTMpoBaHMe CBOUCTB TPEXMEPHLIX OOBbEKTOB B
okHe Ceolicmea. Kak n B rpadou4eckom JOKYMEHTE, 3TO OKHO BbI3bIBAETCA KOMaHLOM
Pedakmop — Ceolicmea.

MosiBunack BO3MOXHOCTb yaaneHus U3 Moaenu nigpopmauum o cnocobax u
nocnenoBaTenbHOCTN CO3AaHusl ee 06bekToB. [Ins aToro cnyxuT komaHaa Pedakmop —
Ydanumb ucmopuro nocmpoeHus.

BhlpaxkeHne Ans BblMUCNEHMs 3HaYeHUsl napameTpa onepauun Tenepb MOXHO BBOAUTb
HernocpeaACTBEHHO B Nose 3Toro napameTtpa Ha lNaHenu cBOMCTB Npy CO34aHUM UK
penakTupoBaHumn onepauuun. Ecnv none coaepkuT BbipaXkeHne, TO NPy HaBeAeHUN Ha 3TO
none Kypcopa psiaoM C HAM MNOSIBASAETCA APIbIK C BbIYUCTNIEHHBIM 3HAYEHMEM BblpaXXeHUS.

HopaboTaHa komaHoa KoHmyp:

- TlosiBunacb BO3MOXHOCTb 3aaHus pasfnnyHbIX paanycoB CKPYrieHus BEPLUNH KOHTYpa.
Onsa aToro cnyxuT Bknagka lMepemeHHbIU paduyc Ha [laHenn CBOMCTB.

- [losiBunacbk BO3MOXHOCTb CO34aHUS KOHTYpa, HEe COBMagaroLero ¢ MICXo4HbIMM
obGbeKkTamm, a OTCTOSALLEro OT HUX. [1Na 9TOro CnyXuT KHonka dkeuducmaHma Kpueou
Ha MNaHenu cneumanbHOro ynpaBneHus.

HopaboTaHa komaHga 3keuducmaHma Kpueol: NosiBuacb BO3MOXHOCTb YKa3aHWUs
TOYKM, Onpeaensowen NornoxXeHme aKBUANCTaHTbl OTHOCUTENBbHO ee 6a30BOro KOHTypa.

HopaboTtaHa komaHaa JlomaHas:
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— paguyc cKpyrreHusi Tenepb MOXXHO BBECTU HE TOSbKO B Tabnuue napameTposB BEPLUMH,
HO 1 B none Ha [1aHenu cBOWCTB,

— B OKHe nepeMeHHbIX Tenepb AOCTYMNHbI MEPEMEHHbIE, YNpaBsoLWmMe napaMmeTpamm
BEPLUNH FTIOMaHOMN.

pagpudeckue AoKymeHMbI

1. Tpu cosgaHuun unu pegakTMpoBaHUKM BOMbLUMHCTBA reoMeTpuYecknx 00LeKToB, pasmepoB
1 0603Ha4YEHUIN B HUX MOXHO KONMMPOBaTb CBOWCTBA APYIuX, YXKe CyLLEeCTBYIOLLMX
obbekToB. [Insa aToro cnyxut kHonka Konupoeamse ceolicmea Ha [NaHenn cneunanbHOro
ynpaeneHus. locne HaxaTtusa 3TON KHOMKM cneayeT ykasaTb 00 beKT — UCTOYHUK CBOWCTB.

2. TlosiBunacb BO3MOXHOCTb CO34aHUs rpadpnyecknx o6beKkToB no obpasyy. [ns atoro
CNyXuT koMaHga MHecmpymeHnmbl — O6Bexkm o ob6pa3syy. O6bekT-06pasel, MOXXHO
BblOENNTb KakK A0 Bbl30Ba KOMaHAbl Tak 1 nocrne. Hoebii 06bekT OyaeT nMeTb CBOMCTBA
obpasua.

3. [opa6otaHa komaHaa lMpssMoy20/bHUK:
- pobaBneHa BO3MOXHOCTb 3a[iaHusl yrra noBopoTa NpsAMOYrornbHuKa (paHee CTOPOHbI
NpsiMOYyronbHWKa ObINK BCeraa napannenbHbl OCAM TeKyLLE CUCTEMbI KOOPANHAT),
- pobaeneHa BO3MOXHOCTb Bblibopa cnocoba NocTpoeHus: mo 0eymM mo4vkam Vnn no
UeHmMpy u eepwuHe; B CBA3N C NOsIBNIEHNEM NOCNeAHEro U3 NepeyncrieHHbIX
cnocoboB oTaenbHasa komaHaa [IpsiMoy20/1bHUK M0 UeHmMpy U eepuwuHe NCKIoYeHa.

4. [o6GaeneHna komaHaa lMpsiMoy20nbHUK N0 mpem moYkam. [JOCTynHO gBa cnocoba
NOCTPOEHUSA: MO MPeM 8epwuUHaM 1 1o yeHmpy u 08yM eepuwuHam.

5. YcoeplleHcTBOBaHa paboTa ¢ xapakTepHbIMU TOUYKaMMU:

-~ €Cnu XapakTepHble TOYKN HECKONbKMX OOBLEKTOB COBMAAatoT, OHM OTOOpaXKatoTCA Kak
OlHa TOYKa, NpY NepemMeLLeHnn KOTOPOKr NepemMeLLanTCa COOTBETCTBYIOLLNE TOYKM
BCEX 0OBEKTOB; MPU HACTPONKE MOXHO BKNIOYNTE OTOOpPaXXeHme TOMNbKO 00LLMX
XapaKTepHbIX TOYEK BblAeNeHHbIX 0OBHEKTOB,

— XapakTepHble TOYKM AYr1 OKPY>KHOCTU LOMNOMHEHbI 3HAYKaMu, NO3BOMSOLLNMM
N3MEHSATb paanyc Oyrm oTAenbHO OT OCTaNbHbIX NapamMeTpoB,

- NpV NepeMELLEHNN MbILLBI XapaKTePHON TOYKM 06bekTa Tenepb PSAOM C KYpCOpOM
oTobBpaxarTcs TeKylmMe 3Ha4YeHUs napaMeTpoB 00beKTa,

- Npu NnepemMeLleHnn XxapakTepHON TOYKN MbILLbIO MOXHO UCMOMb30BaTb
BCMOMOraTeribHble TPaeKTOPUN — OHW NOSBNSAIOTCS, €CNK, BblAENNB XapaKTepHyLo
TOYKy 0ObEeKTa, 3agepKaTb Ha HEW Kypcop; Npy NepeMeLLEHMN XapaKTEPHOWN TOYKM
BAOSb BCMOMOraTenibHOW TPAeKTOPUN U3MEHSAETCS TONbKO OOUH NapaMeTp obbekTa.

6. YcoBeplleHCTBOBaAH (PyHKLMOHAN accounaTUBHbBIX BUOOB:

- B MNPOEKUNOHHOM BUAE, BUAE MO CTPESKE U pa3pese/ceyeHnn aBToMaTnyeckn
co34aloTcsa paspbliBbl, €CMM OHU BbINN Ha ONOPHOM BUAE U €CK HanpaBneHne
npoeunpoBaHns NepneHaMKYNapHO HanpaBneHuto casura n3obpakeHns B ONOPHOM
BMAE;

- Tenepb HOBbIN BMA, CO34AKOLWMNNCA HA OCHOBE CyLLecTBytoLlero (OnopHoro), no
YMOJSTYaHNIO UMEET TaKylo XKe HAaCTPONKY OTPUCOBKN N 0TOBpaXkeHUs1 OOGBHEKTOB, YTO U
€ro ONOpPHbIN BUA.

7. Tenepb B HOBbIV BMA, hopMUPYHOLLMICS NOcne co3gaHns 0603HaYeHUs BbIHOCHOMO
3MNeMeHTa Unu ysna, aBToMaTUYeCKN KONMPYETCA YacTb N306paXkeHnss ONopHOro Bnaa,
OrpaHnyeHHast KOHTYpPOM 0603Ha4veHus1. Taknum obpa3om, eCriv ONMOPHbLIN BN Obi
HeaccoumnaTMBHbBIM, TO CO34aeTCs «3aroToBKa» BbIHOCHOMO 3rieMeHTa Unn y3na, a ecnm
ONOpHbIN BMA OblN accoumaTMBHbIM, TO NPOEKUUSA MOAENWN OOMOMHSAETCA KOMMSMU
06BbEKTOB, A06ABMEHHbBIX B OMOPHbIN BUA BPY4HYHO.

8. [lMosiBMNacb BO3MOXHOCTb NPUBA3KM K JIMHUSAM, COCTaBASOLWUM OhOpMIeHME YepTexa
(pamMKy, OCHOBHYO Haanuck U T.n.). HoBasi npuBsska — rnobansbHas; ee
BKMOYEHME/OTKNIYEHNE NPON3BOANTCH B MEHIO KHOMKK lMpuesisku komaHaon lpuesizka Kk
asieMeHmMam oghopmIiIeHUs1 Yepmexa unn OgHOMMEHHOW onumen B ananore yCTaHOBKM
rno6anbHbIX NPUBA3OK.
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9. LTpuxoBka B accoumaTtMBHOM Buae Pa3pes/cedeHue Tenepb 3aBUCUT OT MaTtepuana
moaenu. Mpn HeobxoaMMOCTU CTUMb LUTPUXOBKN MaTepuana Moaenym MoXXHO U3MEHUTb,
OTpedaKkTMpOBaB CBOWCTBA MOAENN.

®dann nnoTtHocTen (Graphic.dns) AONONHEH AaHHBIMU O CTUME LWTPUXOBKM ANSA KaXaoro
MaTepuana.

Paboma c nepemMeHHbIMU

1. [Moa pasmepHOn HagNUCbO pasMepPOoB C NEPEMEHHON (B rpadony4eCcKoM SJOKYMEHTE UMK
3cKM3e) Tenepb oTobpakaeTcst He TONbKO UMS NEPEMEHHON, HO U BblpaXXeHne ansa ee
BblYMCMEHWS, €CNN OHO 3aJaHo.

2. TosiBUNacb BO3MOXHOCTb CO3[1aHNs NePEMEHHbIX A4S NPeAeNbHbIX OTKIIOHEHMI
pa3mepoB.

3. PacwupeHbl BO3MOXHOCTM HAacTpoikn OKHa NepeMeHHbIX: Tenepb MOXHO U3MEHUTb Habop
M NopsifokK criegoBaHms cTonbuoB. VicknioyeHme — ctonbel Mmsi, oH Bceraa npucyTcTByeT

B OkHe nepemMeHHbIX 1 BCerga naet nepBbiM. ﬂmanor HaCTpOVIKM CTONOLIOB BbI3blBaETCS
KomMaHaom ,qononHumeano... N3 KOHTEKCTHOrO MEHI0 3arornoBkoB cTonb6uoB B OkHe
nepemMeHHbIX.

Paboma co ceolicmeamu u om4yemamu

1.  OTt4eT Tenepb MOXET ObITb accoUMaTUBHO CBSI3aH C JOKYMEHTOM, MO KOTOPOMY OH CO34aH.

Bce nsmeHeHns B JOKYyMEHTE — N3MeHeHne Habopa 00BHLEKTOB M X CBONCTB —
aBTOMaTMYECKN NepenarTcs B acCoUMaTUBHbBIA OTYET. AccolaTrBHAA CBSA3b OT4eTa C
AOKYMEHTOM-UCTOYHUKOM DOPMUPYETCS NPU ero co3gaHnm ¢ NOMOLLbIO Onumn
AccouyuamueHbIli omy4yem Ha [laHenu CBOWCTB.

2. [aHHble B 0TYeTE Tenepb MOryT OblTb NpeacTaBneHbl B BUAE CChINIOK Ha CBONCTBA
0ObEKTOB B JOKYMEHTE-UCTOYHUKE. [Py UBMEHEHUM 3HAYEHUIA CBONCTB, KOTOpbIE
ABMSITCA MCTOMHMKAMM CCbINOK, AaHHble B OTYeTe M3MeHsitoTcs. [ns dhopmmupoBaHus B

OoT4yeTe CCbIJ10K criegyeT npu ero co3gaHnn BKIKOYUTb Ha MaHenu cBoNCTB ONUUIo ,anHbIe

8 saude CChIJIOK.

3. [ogknounTb CTUMb OTYETA TENEepPb MOXHO B NpoLecce co3gaHusa otyeTa. [Ans atoro
CNYXUT CTpoKa [pyeaol B cnucke ctunen Ha NaHenn CBONCTB.

4. ,El,opa60TaH PepakTop cBONCTB:
BBEAEHbl cneumarnbHble NMMKTOrpamMmmbl 45151 0TOOpaXxeHUs CrpynnmMpoBaHHbIX OOBHEKTOB,
— CcTana BO3MOXHa rpynnMpoBka OOHLEKTOB YepTexa Nno B1uaam, KOTOpbIM OHU
npuvHagnexart — Ans 3Toro cnegyeT Bbi3aBaTb koMaHay Mpynnupoeamsb no eudam n3
MEH0 KHOMKK Ipynnupoeka Ha MHCTpyYMeHTanbHou naHenn Pegakropa,
— nosiBUnacb BO3MOXHOCTb pedaKTUPOBaHUS TakKMX CUCTEMHbIX CBOWCTB, Kak asmop,
opzaHu3auusi, KoMmMeHmapult, macca, Mamepuari, MI0MHOCMb.

MMeyamp

1. TlMosiBunacbk BO3MOXHOCTb NeYaTu BblAENEHHOro parmeHTa JOKyMeHTa. [ns aToro Cnyxmt

onuus BbideneHue B guanore HacTponku nevatn. OHa A4OCTynNHa, ecnv nepes BbI30BOM
KOMaHbl NeYyaTu B IOKyMeHTe Gblno YTo-nNnbo BblAENEHO.

Kpome Toro, B MeHto kHomnku lMpedeapumenbHbili npocmomp AoGaBrneHa koMaHaa
lNepedamsb ebidesieHHOe 8 npedeapumersibHbIU MPOCMOomp.

2. Onuusa AnbmepHamueHbIl cnocob ebieo0a 3a/lUBOK B ANarore HacTPOWKM
napameTpoB BbiBOAA NepeuMeHoBaHa B AjlbmepHamueHbill crnocob ebieoda 3a/1ueoK
U pacmpoe, TaK Kak ee JelCTBNe Tenepb pacnpocTpaHAeTCsl N Ha BCTaBIEHHbIE B
AOKYMEHT pacTpoBble N306paXeHns ¢ Npo3payHbiMu obnacTamu.
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Umnopm u akcrnopm

1. [NopaboTaH skcnopT mogernen B opmat STEP: Tenepb BO3MOXHaA 3anncb UMEHW aBTopa,
KOMMeEHTapueB, CBOMCTB N UCMONHeHM moaenu. Kpome Toro, crana BO3MOXHa 3anuch B
dopmat STEP AP214 — gna atoro criegyeT BbldbpaTb COOTBETCTBYIOLLYIO CTPOKY M3
cnvcka Tun ¢patna guanora coxpaHeHus annos.

2. [opa6boTtaH nmnopT n3 oopmatoB DXF n DWG: nosiBunacb BO3MOXHOCTb YTEHUSA Oyr
3NMMNCOB M NOMUANHUIA B MOLENSX, a TakKe NMUHNN-BLIHOCOK C HECKOMNbKUMM
OTBETBNEHNSIMU B YepTexax.

3. B guanore HacTpouku BbiBoAda B opmatel DXF n DWG peanusoBaHa Bknagka
KomnoHoeka cneyugukayuu. OHa 3ameHsieT guanor KomnoHoeka cneyughukayuu,
NOABNSABLUMIACS NMPU 3KCNOPTE MHOTOCTPaHUYHbIX cneundukaumi.

lMpuknadrHbie 6ubnuomeku

1. [HopabotaHa 6ubnunoteka Mamepuansi u CopmameHmsbli:
- O06wee Konu4yecTBo MmaTepuanos coctasndaeT 6onee 93500 HaumeHOBaHUN.
B Tom uncne:
- 1300 oTe4ecTBEHHbIX MApPOK CTaneun u cniaBos.,;
— 2393 3apybexxHbIX MapoK CTaneun 1 CnnasoB.,
— 145 mapok 4yryHa;
- 951 MapokK LBETHbIX METarmnoB 1 CniaBoB;
- 432 MapoK macesi U1 CMasok,;
— 216 MapoK nakoB 1 Kpacok;
- 501 mapok nnacTtmacc;
— 474 mapoK Krees;
- 1267 HauMeHOBaHWI CBApPOYHbIX MaTepManos;
- 567 HaumeHOBaHUM NPOBOAOB N Kabenen;
— 271 HaMMEeHOBaHUS CTPOUTENbHbIX MaTepPUarnos;
- 131 Bug ranbBaHN4YECKNX NOKPbLITUN;
46 HanMeHOBaHUN KOMMO3ULMOHHBLIX MaTepunanos.
- ba3sa cogepxut 6onee 47000 ak3emMnNspoOB COPTAMEHTOB.
- [obaBneHbl cneyowme BO3MOXHOCTN B3aumogenctans ¢ cuctemon KOMIMAC-3D:
- BbI6Op MaTepuana ans UCMNosiHeHWs,
— BKMtOYeHMEe AaHHbIX N3 BUONMOTEKN B TEXHUYECKNE TPeDOBaHNS TPEXMEPHbIX
Moaenen,
— aBTOMATU4YECKNA BbIOOP CTUNSA LUTPUXOBKK NMpu Bbibope MaTepuana,
- NpwW NPOCMOTPE CBOMNCTB MaTepuarna Tenepb oTKkpbiBaeTcs guanor MHghopmayus,
coeprkalluin NosiHyto nHopmauuio o matepuarne,
— HacTpoyika, N03BONAKLLANA yKa3aTb, TpebyeTca v ucnonb3oBaTtb ANs AeTanu uBeT
MaTepuana, ykasaHHbIn B bubnmoreke.

2. B 6ubnuoteky KOMITAC-Makpo no6aBneHbl BO3MOXHOCTU 3anMcy MakpocoB AN
Cco3aHunsd crieayoLmnx 00 bLEKToB:
- rpaduyeckme obbeKTbI:
— BOIHMCTas NUHUS,
= JNINHWS C N3NOMaMu,
- MyNbTUNNHKS,
- Tabnuua Ha 4yepTexe,
— TpexMepHble 0OBLEKTHI:
— OTpEes3oK,
- TOYKa,
— IMHUSA-BbIHOCKA,
- o0603HavyeHVe LWepoxoBaToCTy,
— ob6o3HavyeHne basbl,
- o6o3HaveHne gonycka opmbl,
- 3annarka,
— InvMHen4yaTas NoBepXHOCTb,
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— 9KBUOMCTaHTa KPMBOQ,

— 9KBUOMCTAHTa NOBEPXHOCTY,

— KpuBasi Mo 3aKOHY,

— MOBEPXHOCTb MO CETU TOYEK,

— NOBEPXHOCTb MO NNacTy TOYeK,

— crnnaviH Ha NOBEepPXHOCT!,

— KOHTYp,

- Ayra,

— onepauusi COeANHEHNS KPUBBIX,

— onepauusi CKpyrieHusi KpUBbIX,

- onepauus NpuaaHnsa TONLWKUHbI MOBEPXHOCTH,
- NWHEeWHbIN pasmep,

- pagwvanbHbIi pa3mep,

- AnameTparnbHbIn pasmep,

- YrrnoBou pasmep,

— roKarbHaga cuctema KoopauHar,

— MaccuB onepauuin no Toykam,

— MaccuB NPOCTPAHCTBEHHbIX KPUBBLIX MO TOYKaM.

HopaboTtaHa Cucmema pacno3HaeaHusi 3D-modenell.

Tenepb BO BpeMs pacrno3HaBaHUsa c6opku npu Bbigavye MHpopmaumm o6 owmbke
pacno3HaBaHWs UM HEKOPPEKTHOCTN NCXOAHON Modenu B cbopke BblaenseTcs
COOTBETCTBYHOLLMIA KOMMOHEHT.

B nHTepakTMBHOM pexnme pacnos3HaBaHMs HOMepa B CIUCKE rpaHen, onpeaenstowmnx
pacno3HaBaemMyto ornepaLmio, COOTBETCTBYIOT HOMepaMm rpaHen Moaenu
pacrno3HaBaHus.

BeegeHo pacno3HasaHue onepaumm opM1MpoBaHUSA LMMMHOPUYECKOrO YepBsiKa.
YTOYHEHO NOCTPOEHNe pacno3HaHHbIX onepauni CKPyrineHnsa Mexay rnriockon n
LUUNUHOPUYECKON rpaHAaMM, a Takke Mexay ABYMS LUNUHAPUYECKUMN TPAHAMMU.
[ns yckopeHusi pacno3HaBaHWsi B MIHTEPaAKTUBHOM peXunMe BblaeneHue rpaHen
onpegenseT Tenepb NOpPSAA40K NOMCKa ovepeHOn onepauun.

Yny4leHo Ka4yeCcTBO pacno3HaBaHUSA MOAENN; YTOYHEHbI (DYHKLMU YyNopsa0YeH s
[epeBa nocTpoeHus.

HopaboTaHa 6ubnunoteka CmaHOapmHbie usdenusi.

MosiBUNack BO3MOXHOCTb HACTPOMKM OrPaHNYUTENBHOIO NepeYHs — Cnuncka
TMNOPa3MepoB 1 NapamMeTpoB CTaHAAPTHLIX U3AENUI, paspeLleHHbIX K MPUMEHEHUIO Ha
npeanpusaTun.

PeanunsoBaHa BO3MOXXHOCTb MPUCBOEHWUS U3AENNI0 YHUKANbHOrO UHAMBUAYaNbHOIO

Koga Anst ero OgHO3HAYHOW naeHTUguKaLmn.

Kaxxgomy nsgenuio B cootBetcTBum ¢ OBLLEPOCCMNCKNM KriacCMdUKaTopoM NpoayKumm

npucBoeH kog. Heobxognmas nHpopmauns B3aTa M3 HOPMaTUBHOIO AOKYMEHTA, MO

KOoTopoMy paspaboTaHo usgenve.

[obaeneHa BO3MOXHOCTb Noucka B Aepese n3genui no nepsbiv 6yksam nx Ha3BaHUS.

MosiBuNack BO3MOXHOCTb NPOCMOTPA CNMCKa NOCNeaHNX MPUMEHEHHbIX U3aenun, a

TakKe BO3MOXHOCTb NOBTOPHOIO MCMONb30BaHWUS U3AENNA U3 3TOrO Crmcka.

Mpun ucnonssosaHuun 6ubnuotekn 8 KOMIMAC-3D:

— pobasneHa BO3MOXHOCTb MMMNOPTa M 3KcrnopTa WwabrnoHoB HacTpoek 06 LEKTOB
cneundurkaunu;

— Mpu BCTaBKe B COOPKY NOTaMHbLIX W MONYyNOTarkHbIX BUHTOB NOSIBUNACh BO3MOXHOCTb
conpshkeHus getanemn No KOHMYECKOM NOBEPXHOCTH;

— Mpw BCTaBKe m3genusa B COOPKY NosiBUNachk BO3MOXHOCTb CONPSPKEHNS getanem no
HEMnoCKOM NOBEPXHOCTN (paHee Bblria BO3MOXHOCTb COMPSKEHUS TOMBKO C MITOCKON
rpaHbHo);

— NPV NOCTPOEHUM OTBEPCTUSA TeNepb B KAYECTBE HaYanbHON NOBEPXHOCTM MOXHO
yKa3blBaTb MIIOCKOCTb, KacatLycs BbIGpaHHOW rpaHn B 3a4aHHON TOYKe; B
KayecTBe KOHEYHOW NMOBEPXHOCTU Tenepb MOXHO yKasbiBaTb Mobyto rpaHb (B TOM
yncne HenmnocKyk), Npy YCNoBMK, YTO OCb OTBEPCTUSA NepeceyeT 3Ty rpaHb Unn ee
NpoJoImKeHne;
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- komaHga Co3damb 06Bekm crneyugukayuu ctana OocTynHa npy paboTe B
OOKYMeHTe Tuna creyugukayus;

— npu paboTe ¢ rpadnyeckumMm JOKyMeHTaMn NosiBUnacb BO3MOXHOCTb YNpaBrieHns
OTPVICOBKOW Y4aCTKOB KPEMNEeXHOro CoeAUHEHUs Ha cKpennseMbiMu geTansiMu,
BHYTPU CKpennsieMblX AeTanewn, nog ckpennseMbiMu geTansiMu.

- [Ons n3genui naketoB KOoHcmpykmueHbie aniemeHmbl, KpenexHbie usdenus,
KpenexHbie uzdenusi OCT92, Qemanu u y35bl cocydoe u annapamoe co3aaHbl
HoBble, 6onee nHopmaTnBHLIE, N30BPaAXKEHMS.

- B karanor Kpenex nobasneHbi:

- 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;

- WTtudptel DIN 1469.

- B katanor dnekmpuyeckue annapamsbi U apmamypa Jo6aBneHbl KPbILWKK ANg
umnuHapudecknx coegmnHutenen NOCT 25930-83.

A3meHeHUe KOMMiekma nocmasku

M3 komnnekTa nocTtaBku uckntoveHa bubnmnorteka nogaepxkn popmata model (CATIA)
(CATIAread.rtw).

Omnuyus eepcuu 13 SP2 om eepcuu 13 SP1

paghuyeckue OKyMeHMbI

1.

PaclumnpeHbl BO3MOXHOCTW ynpaBneHnst cTpenkamu B3rnsiaa (B TOM Yncne B cocTaBe

0603HaYvYeHNI NMHUK pa3pesa Anst MaWMHOCTPOEHNS U CTPOUTENLCTBA):

-~ nosIBMIacb BO3MOXXHOCTb BKITHOUYEHMA/OTKMIOYEHNST 3a4EPHEHNST CTPENOK,

- pobaBneHbl HOBbIE TUMbI CTPENOK: 3aKpblimasi, omKpbimasi, 6e3 cmpesiku; Bbi6op
HY>XHOrO TMna Npomn3BoAMTCA U3 cnucka Cmpernka Ha MNaHeny CBOWCTB Npu
BbINOMHEHUN KoMaHabl JIuHusi pa3pe3a unn Cmpernka e32ss0a.

HacTporika 3a4yepHeHUsi CTPENOK U cocTaBa CrMcka CTPESoK BbINOSHAETCS,

COOTBETCTBEHHO, B Noapa3aenax Cmpenku v dunbmp cmpesiok pa3genos Cmpeska

e3as1510a v JluHus pa3pe3a HacTpoevHoro guanora (Ha Bknagke Hoeblie OOKyMeHmbl —

ANS HOBbIX rpadpnyecknx 4OKYMEHTOB, Ha Bknagke Tekywjuli OOKyMeHm — Ans TEeKyLero

AOKYMEHTA).

2. KomaHpa Yanoeoli pasmep c obuwieli pasmepHol nuHuel nopaboTaHa: Tenepb Hynesas
OTMeTKa obo3HavaeTcs kak 0° (paHee o6o3Havanack kak 0). Ob6o3HaveHume 0°
cootBetcTByeT FOCT 2.307-2011, 3ameHuBwemy FOCT 2.307-68.

leyamb

MosiBunacek komaHaa CneyuasbHasi ne4ams, NpeHasHavYeHHasa Ans BbiBOAA Ha
neyataroLime yCTponcTea, NO3BONLAOLLNE HEMOCPEACTBEHHO B NpoLiecce nevyaTn MeHATb
pasmepbl CTpaHuLbl NeYaT No4 pasmep BbIBOAMMOrO Niucta AoKymeHTa. bnarogapsa atomy
Tenepb MOXHO, HaNpUMep, BbIBECTU Ha BUPTYanbHbIN XPS-NPUHTEP MHOMOMMCTOBOW
AOKYMEHT C NiMctamu pasHoro coopmata un B pesyrnbTate nosyvyntb 0auH Xps-goann,
pa3Mepbl IMCTOB B KOTOPOM OyayT COOTBETCTBOBaTbL pa3Mepam fMCTOB B BbIBE4EHHOM
OOKYMEHTe.
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3kcropm

MosiBunack BO3MOXHOCTb Nepegaym atpmbyToB MakpoobbEKTOB NPM IKCNopTe
rpacpmnyeckoro gokymeHTa B popmaTt DXF nnn DWG. ATpnbyTbl MakpoobbekToB
CTaHOBATCS aTpMbyTamu COOTBETCTBYHOLLMX GIIOKOB.

lNMpuknadHbie 6ubnuomeku

HopaboTaHa 6ubnuoteka CmaHdapmHbie u3desnusi.

- [lpu nocTtpoeHun otBepcTnsa gobasreHa BO3MOXHOCTb yka3aHua [1i1ockocmu,
KacamesbHOU K 2paHuU 8 moYKe B Ka4eCTBe HavarnbHOM rpaHn. B kayecTBe KOHEYHOM
rpaHyu MOXHO yKa3aTb Ntobyto, B TOM YMCe HEMNMOCKYH0, rPaHb C YCIIOBMEM, YTO OCb
OTBEPCTUS NepecekaeT KOHEYHYIO rpaHb (UNn ee NPoaoITKEHNE).

- [lpn noCTpoeHnn KpenexHoro anemeHTa B rpadoM4eckoM AOKYMeHTe nosiBunach
BO3MOXXHOCTb yKa3aTb, Kakne y4acTKu KpenexxHoro anemeHta dyayT OTpMCcOBaHbI:
BEPXHUN, CPEOHUNIA NN HDKHUIA YYaCTOK.

Omnuyus eepcuu 13 SP1 om eepcuu 13

Ob6uwee

1.

4.

PaspaboTaHa Bepcus KOMIAC-3D gns 64-paspsiaHblX onepaunoHHbIX cuctem. Bepens
KOMIMAC-3D ans 32-pa3psiaHbiX ONepaumoHHbIX CUCTEM NO-NPEXHEMY AOCTYMHa.
64-paspsagHas Bepcna KOMIMAC-3D moxeT 3agencTeoBaTb 60nblUe onepaTUBHOM NaMATh
no cpaBHeHuto ¢ 32-paspsagHon sepcmen KOMIMAC-3D, 6narogaps 4emy BO3MOXHa
pabota ¢ 6onee cnoxHbiMu cbopkamu.

N3meHeH cnocob nmeHoBaHWsA hannos pe3epBHbIX KonNui 4okymeHToB (bak-gannos):
pacwupeHne «bak» gobaBnsaeTcsa Kk NONHOMY MMeHU harina AoOKyMeHTa (paHee
paclimpeHne «bak» 3ameHANo pacwmpeHne nmeHu danna). Takum obpasom, pesepBHas
konusa canna, Hanpumep, model.m3d Tenepb 6yaeT umeTb UM model.m3d.bak.
Bbnarogaps aTomy B cnydyae Hanuyng B OAHOM nanke ogHOUMEHHbIX hainoB pasHbIX TUMOB
(Hanpumep, YepTexa 1 Moaenn) UCKNIYaETCa 3aMeHa Konum ogHoro danna
(coxpaHeHHOoro paHbLUe) Konmen apyroro danna (CoOXpaHeHHOro nosxe).

Paamepbl 3Ha4koB B okHe Ceolicmea Tenepb NOAYNHAIOTCS HAaCTPOKKe, caeflaHHON s
[MaHenun cBONCTB. OTOM e HacTPorKe NOOYNHSIOTCA pasMepbl 3HAYKOB B HOBOM 3fIEMEHTE
nHTepenca — okHe Hymepauyusi. B cBA3n ¢ 3TMM uMetoLLascs B Ananore HacTPOnKn
pasmepa 3Ha4koB rpynna lMaHesnb ceolicme nepevMmeHoBaHa B [laHesib ceolicme, OKHa
“Ceoticmea” u “Hymepayus’”.

Mpun BBOAE BhIpaXXeHUn B nons NaHenu CBONCTB MOXHO UCMOMb30BaTh KOHCTAHThI.

TpexmepHoe modenupoeaHue

1.

MosiBunack BO3MOXHOCTb MPOM3BOSIbLHOIO peaakTnpoBaHmust opMbl rpaHu Tena unm
noBepxHocTU. [ins aToro cnyxuTt komaHaa CnnalHoeas ghopma. Nocrne ee BbI3oOBa
BblOpaHHas rpaHb NpeobpasyeTcs B CNfaiHOBYO NOBEPXHOCTb, 8 CUCTEMA NepexoauT B
crneyunanbHbIn pexnm paboTbl. B 3ToM pexxrume BO3MOXHO NPON3BOSIbHOE NepemelleHme
NOMOCOB NOBEPXHOCTU MbILLbLIO, @ TaKKe AOCTYMNHbI CneayoLlme KoMaHabl:

- JluHelUHoOe nepemeuwjeHuUe — CIryXvT Ans nepemeLLeHns BbiGpaHHbIX NOMOCOB Ha
O[HO W TO e 3aJaHHOe PacCTOsiIHWE B 3ajaHHOM HarnpaBrieHum,

- [lepemeuwjeHue co cenaxueaHueM — CIyXvUT Ans nepemeLleHms BolopaHHOro
nosntoca B 3aaHHOM HarnpaerieHMM Ha 3agaHHOe PacCTOSIHNE Y O4HOBPEMEHHOIO
nepeMeLLeHNs HECKOIbKMX COCeaHMNX MOSIOCOB TaknuM 0b6pa3oM, 4Tobbl rpaHb
npuobpena BbiNyKNy, BOTHYTYIO UK NAaBHO M3MEHSIOLLYOCA hopmy,

- BpaweHue — CnyxXuT ans noBopoTa BblIOpaHHbIX NOMOCOB BOKPYr 3a4aHHOM OCH,
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- MacwmabuposaHue — CnyXuT AN Takoro nepemMeLleHns BblbpaHHbIX NOMCOB, NPy
KOTOPOM MX paccTOsiHue OT 3aAaHHOM TOYKM (LeHTpa MacTabnupoBaHus) U3MeHsieTCs
COrfiacHo 3agaHHOMY KO3IPULMEHTY,

- BbipagHugaHue — CnyXuT anga nepemeLleHns BblbpaHHbIX MNOMOCOB Ha 3a4aHHY0
NPsIMYIO UMW MIOCKOCTb.

— [JononHuTernbHble KOMaHAab!:

— CemkKa — CNy>UT AN CryLeHNs1 Unn paspexeHus CeTKM MOoStCcoB CniianHoOBON
noBepxHOCTWN NyTeM AobaBrneHnsa unn yganeHnsa psaaos, a Takke Ans sanucu B pann
KoopauHaT NositCoB CETKMU,

— lMopsidok — cryxuT AN U3MEHEHUS Nopsiaka NOBEPXHOCTM NO HanpaeneHusam U n
vV,

— Q@ukcupoeamb MosIFOCbl — CNYXUT ANSA yKasdaHUs MOSIOCOB NOBEPXHOCTU, KOTOPbIe
OOJTKHbI OCTaBaTbCA HENOABWXKHLIMU NPU NepeMeLLeHnn ApYrnx NosiocoB.

paHun, cocegHne C pegakTMpyeMon rpaHblo, M3MEHSAT CBOU rpaHuLbl TakK, YTOBbI TeNo

OCTaBarnochb LerbiM.

MponsBonbHOE peaakTMpoBaHUE MOXET BbiTb NPUMEHEHO HE K CaMOW rpaHu, a K

NOBTOPSAIOLLEN €€ IKBUANCTAHTHOM NOBEPXHOCTU. B aTOM criyyae rpaHb ocTaeTcs

Hen3MeHHoW, a B MmoAenn opmupyeTcst HoBasi NMOBEPXHOCTb.

MepepaboTaHa n gononHeHa yHKUNMOHANBLHOCTb Anst paboThl ¢ 6onbLLIMMN cCOOpKaMMu.

- KomaHabl Co30amb mun 3a2py3ku v Bbi6pamb mun 3a2py3Ku B KOHTEKCTHOM MEHHO
KOopHeBOro o6bekta cOopKky 3aMeHeHbl 0AHOM KomaHaow — Tunbl 3a2py3ku. Nocne ee
Bbl30Ba Ha [laHenu CBONCTB NOSABNSAETCS CMUCOK TUMOB 3arpy3kun, Hag KOTOPbIM
pacnonoxeHbl kHonkn Co3damb, Pedakmupoeamb 1 YOanums.

Mpun co3gaHum 1 peaakTMpOBaHUM TUNa 3arpy3kn Ha dKpaHe NosIBNsieTCa ananor ¢
nonsMu Ang BBoAa Ha3BaHWs, KOMMEHTapUsa U Napons Tuna 3arpy3ku 1 onuuen,
BKIIHOYaloLLEen NnpyMeHeHne K cbopke cosgaBaemoro/pegaktmpyemMoro Tmna 3arpysku.
Mpun pegakTMpoBaHMM TUNA 3arpy3ky 3ATOT AManor COAEPXKUT TakKe Onuuto,
NO3BONAOLLYI0 NUBMEHUTb PeAakTUPYEMbIV TN 3arpy3kn COrNacHoO TEKyLLeMy
COCTOSIHUIO Mogenu.

[nsa npumeHeHns k cobopke BbIGPAHHOIO B CNMCKE TUMNA 3arpy3ku cnegyeT HaxaTtb
kHONKy MpumeHumse Ha NaHenu cneumanbHOro ynpasneHus, a Ansa Bbixo4da u3
KOoMaHabl paboTbl C TUNamK 3arpy3kn — KHOMKy lpepeamb komaHAy.

- [obaBneH HOBbIN CUCTEMHBIV TUN 3arpy3kn — «Fabaputy». B pesynbtate npyumMeHeHus
K KOMNOHEHTY 3TOro TMNa 3arpy3kn oH oTobpaXkaeTcs B OKHe MOAenNu B BUAE
rabapuTHoro napannenenuneaa. B [lepese mogenu K nukTorpaMmmMme KOMMOHEHTa C
TMNom 3arpysku «lfabaput» gobaBnseTca NMKTorpamMmma «napannenenunen», NpocMoTp
cocTaBa KOMMOHEHTa CTaHOBUTCHA HEBO3MOXKEH.

- [losBunacb BO3MOXHOCTb NPMMEHEHUSA K NoACOOpKe HE TONbKO CUCTEMHbIX TUMOB
3arpysku, HO 1 No6Oro U3 co3gaHHbIX B HEN NOMb30BaTENbCKMX TUMOB 3arpy3ku. [ns
BblGOpa NoMb30BaTENLCKOro TUMNA 3arpy3ku CNYXUT KomaHaa Tunbl 3a2py3KuU -
Bbi6pamb B KOHTEKCTHOM MEHIO KOMMOHEHTA.

- KomaHaa [Jocmyn B KOHTEKCTHOM MEHIO KOMMOHEHTA NepeMMeHoBaHa B
PedakmupoeaHue, a kKOMaHAbl BbI3bIBAEMOr0O €€ NOAMEHI0 NepeMMeHoBaHbl U3
PedakmupoeaHue n Tosibko ymeHue B Pa3peweHo n 3anpeujeHo COOTBETCTBEHHO.

- KomaHabl npyMeHeHMs K KOMMNOHEHTY CUCTEMHbIX TUMOB 3arpy3kn 1 KOMaHgbl
HanNoOXeHWs/CHATUS 3anpeTa Ha peakTMPOBaHUSA KOMMOHEHTa Tenepb AOCTYMHbI He
TONbKO B €0 KOHTEKCTHOM MEHI0, HO 1 Ha UHCTPYMEHTanbHON naHenm
PedakmupoesaHue c60pKu.

- Ha naHenun Tekyujee cocmosiHue NosiBUNOCh Mosie Co CnMckoM lpumMeHeHHbIU K
c6opke mun 3azpy3ku. B none otobpaxaeTcsa Ha3BaHWE NPMMEHEHHOTO Kk cOopke
TMNa 3arpysku, a U3 cnmcka MOXHO BblibpaTb U NPUMEHUTbL K COOpKe OpYron Tun
3arpys3ku. Ecnn caktnyeckoe coctosiHme cOOpKM OTnMYaeTcs OT 3anMcaHHOro B
NPYMEHEHHOM TUMe 3arpy3ku, To Nnepea Ha3BaHWeM Tuna 3arpysku gobasnseTcs
cvMBOn «3Be3goydkar» ().

- B agmanore BBOAa naponsi, NOABMSIOWEMCSA NPU OTKPbITUN COOPKM C TUNOM 3arpy3sku,
UMELLMM Naporb, NoABUCSA cnncok JJocmyn, no3sonsoLwmi BblbpaTb BapnaHT
OTKpbITUA cbopkn — PedakmupoeaHue vnn TosibKO YmeHue.
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- Ecnn Ha momeHT gobaBneHns KOMNOHeHTa B COOPKY K Hel Bbln MpUMEHEH Tun
3arpysku, 3aluLLleHHbI Naponem, To B ApPYrMx Nonb3oBaTeNbCKUX TUMax 3arpysku
penakTMpoBaHME 3TOro KOMMOHEHTa ByadeT 3anpeLyeHo.

- bBnokupoBky 3anpeTta peaakTMpoBaHUSA KOMMOHEHTA TeENepb MOXHO CHATb. [1pn 3TOM K
KOMMOHEHTY aBTOMaTUYECKN NPUMEHSETCS CUCTEMHbIN TUN 3arpy3kn «lMonHein». Ecnu
CUCTEMHbIE TUMbI 3arpy3kun 3aLLmLleHbl Naponem, To NOSBUTCS 3anpoc BBoAA Naposnsi.

- [losiBunack BO3MOXHOCTb 0TOOpaxeHus B [lepeBe mogenu cneumnanbHoro 3Hadka (B
BMOE NepeyvyepkHyToOn ANCKETbI), NOKa3bIiBaKOLLEro Hanmumne y danna KOMnoHeHTa
aTpmnbyta TosibkO YmeHue. BkniodeHne 1 OTKIYEHME NoKasa 3TUX 3HAYKOB
Npon3BOANTCA C NOMOLLbO onumn Omobpaxkamb y komrnoHeHmMoe docmyn TonbKo
YmeHue B Anarnore ycTaHOBKM nNpas AoCcTyna.

HopaboTaHbl kKOMaHObl MOCTPOEHNA MAaCCUBOB:

— MaccuB No KOHLEHTPUYECKOWN ceTKe: NosBNNacb BO3MOXHOCTb paBHOMEPHOrO
cOBWra 3K3eMnrsipoB BAONb OCM MaccuBa B NPsSIMOM MM obpaTHoM HanpaBneHun. [0ns
3TOro criegyeT BBECTUM LUAr CMELLEeHUs ak3emnnspos B none a2 no ocu Ha MNaHenu
CBOWCTB.

— MaccuBbl N0 KOHLEHTPUYECKOW 1 NO napannenorpamMmMHOMN ceTKaM: NosiBUnach
BO3MOXHOCTb pa3MeLLeHNs 3K3EMMMSPOB B LUAXMaTHOM nopsgke. 3ToT pesynbTat
[OCTUraeTcsl NyTeM CABUra 3K3eMnasipoB Ha nosiara B 04HOM 13 HanpaBfeHWn CETKN.
[na BKNtoYEHMs LLAaXMaTHOro pacnosioKeHMs cnegyeT BblibpaTh HY>KHYH CTPOKY U3
cnucka Cxema pa3mMeweHusi (B Maccuse No napannenorpaMmMHON CETKe 3TOT CMMUCOK
3amMeHun cobon rpynny nepekntovatenen Konuu eHympu).

- MaccuB no TouyKaMm: NosiBUiacb BO3MOXHOCTb YNpaBieHNs opueHTaumnemn
3K3eMNApoB AN cny4vas, Koraa no3numm 3afaHbl TOMKaMu, nexawimmMmm Ha KpMBom nnm
Ha NOBEPXHOCTU (B TOM YMCIEe B COCTABE rpynmn Toyek). YnpaBneHne nponsBoanTcs ¢
NomMoLLbI0 NepeknovaTenen rpynnel OpueHmauyus Ha NaHenn ceoncte: CoxpaHsimb
ucxo0dHyr opueHmauyuro n [Jogopadueameb 00 HOpMasu K Kpueou unu
noeepxHocmu.

- MaccuBbl N0 KOHLEHTPUYECKON CeTKe, MO ToOYKaMm, No Tabnuue n BAONb KPUBON: B
cnyyae KonMpoBaHus Terna/noBepxHOCTM BpaLLeHUs MOXHO MCMNONb30BaTh B Ka4ecTBe
©a30BON TOYKM €€ MPOEKUUIO HAa OCb BpallleHUs. BknoveHne 3Ton BO3MOXKHOCTM
NpPoM3BOANTCS C NOMOLLbIO onuun Ha ocu epawjeHusi Ha [NaHenn cBOMCTB.

HopaboTaHa komaHga pynna mo4Yek rno nogepxHocmu:

- Tenepb MOXHO OTKNIOYUTb NOCTPOEHNE TOYEK, NeXalunx 3a npeaenamm rpaHun (ToYKm
CTPOSITCA Ha TEOPETMYECKON NOBEPXHOCTU rpaHu, a oHa B obLieM cnyyae MoXeT
BbIXOOUTb 3a rpaHuLbl rpadu). [ns aToro cnyxuT onuusa Yyumbieamb 2paHUUbl.

- TlosiBUncst HoBbIN cnocob pa3melLeHus Todek — 1o cemke 80Kpy2 3a0aHHOU MOYKU.
OT10T cnocob npegnonaraeT co3fgaHne TOYeEK B y3riax CeTKUM OOQHOro U3 Tpex TUMOB:

- lMpamoyronbHas (Ha noBepxHOCTM nNtoboro Tnna),
- KoHueHTpuyeckas (Ha cpepmnyeckomr 1 NnocKon NoBEPXHOCTAX),
- [ekcaroHanbHas (Ha NIOCKOM M LMNNHOPUYECKON NOBEPXHOCTSAX).

CeTka noboro Tvna, NOCTPOEHHas Ha MITOCKOWM NOBEPXHOCTU, @ TaKKe KOHLEHTpUYecKas
ceTka Ha cdepe MoXeT OblTb NOBEPHYTa BOKPYr HOPManu K MOBEPXHOCTY B 3ajaHHOM
TOuKe.

Mosieunack komaHga UmnopmupoeaHHast kpueasi. OHa NO3BONSET UMMNOPTMPOBATL
KpuBble, 3anncaHHble B hannax *.igs, *.stp n *.step, a Takke CTPOUTb IOMaHbIe MO TOYKaM,
KoopAunHaTbhl KOTOPbLIX 3anucaHbl B dpannax *.ixt, *.csv, *.xls, unu *.ods.

MosiBnnack komaHaa Ompe30K. OHa nossonsiet NOCTPOUTb B MOAENTN OTPE3O0K, YKa3aB
nonoXeHwme OByx ero BepLUnH.

B komaHge lMpucoeduHumernbHasi mo4ka nosiBUnacb BO3MOXHOCTb pa3meLLeHms 1
opueHTaumm no obbvekTy. [1na aToro cnegyet BoiopaTh M3 cnucka Cnoco6b BapuaHT 1o
ob6BeKkmy, a 3aTeM yka3aTb OOBLEKT, onpeaensitoLLMin MECTOMOSOXEHME TOYKUN 1
HanpaBneHue ocen. Hanpumep, npu BblIbope B KayecTBe 06BHEKTA JTOKArIbHON CUCTEMDI
KoopauHaT npucoeauMHUTENbHasa Todka byaeT coBnagaTh C ee Havanom, a ocu byayT
coHarnpasrneHbl ¢ ocamu Y 1 Z. (Btopon cnocob pasmeLleHns NpucoeanHUTENbHOM TOYKH,
Py4yHoe 3adaHue HanpaeJsieHuUsi ocel, COOTBETCTBYET NpeXHEMY Nopsaky paboTbl.)
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10.

11.

12.

13.

14.

15.

B komaHge npoeKuUOHHaﬂ Kpueas nodsunacb BOSMOXHOCTb npoeLnpoBaHnA
Bbl6paHHOIZ KpVIBOIZ Ha BCromMoraTteribHyr UM KOoOpAnHaTHYH MNOCKOCTb.

Mpun nocTpoeHmmn Toukn cnocobom Ha noeepxHocmu (komaHga Toyvka) nosiBunach
BO3MOXHOCTb YNpaBneHUs NosiIoKeHMEM TOUKU C MOMOLLLIO ONUUK Y4umbieamb
epaHuybl. Ecnv oHa BKnioYeHa, TO co3gaBaemMas Touka MOXeT pacnonaraTbCs Nvllb B
npeaenax BbIbpaHHOW rpaHn, a ecnv OTKMNYeHa, TO U 3a npegenamu, T.e. Ha
NPOAOIMKEHNMN FPAHMW.

B komaHge MmMnopmupoeaHHasi mMogepxHOCMb NOSBUIIACh BO3MOXHOCTb YTEHUSA
NMOBEPXHOCTEN, 3anncaHHbIX B dpannax dopmata STEP.

MosiBunack anarHocTuka nepeonpeneneHHoCcTH ackusa. Tenepb, eCNn 3CKU3 COaePXUT
M30bITOYHbIE CBSI3UN M/UINW OrpaHnYeHus, nepen ero HassaHmeM B [lepeBe Mmogenu
oToOpaxxaeTcs BOCKNULATENbHbIM 3HAK B KPYriblX CKOGKaXx.

MosiBUNMCb HOBbIE BO3MOXHOCTM HAacTPOWKM oToOpaxeHna [lepeea mogenu.

- [ns Tena, KOMMNOHEHTa 1 CaMOoW MOAENN MOXHO BblibpaTb BapMaHT OTOBpakeHns
nmeHn B [lepeBe: HaUMeHOBaHWe, HaMMeHoBaHNe 1 0603HaYeHne nnm obo3HaveHne n
HanmeHoBaHue. (UTobbl 0603HaYeHne obbekTa oTobpaanocb, OHO OOIMKHO ObITb
3aaHO NMpu HaACTPOKKe ero CBOMCTB.)

- MoxHo oTKntounNTL 0TOOpaxxeHue B [lepeBe Takux pa3genos, kak Tena, KomnoHeHmb! v
ConpsixeHus (paHee 3T pasgensl 6e3ycnoBHO NpucyTcTBoBanu B [lepese npu
HanNn4Mn COOTBETCTBYHOLLNX OOBEKTOB).

- [pwn paboTte co cOopkon MOXHO BKMOYMTL pasbueHne KOMNOHEHTOB B [lepeBe mogenu
Ha rpynnbl B 3aBUCMMOCTK OT Tuna — C6opoyHblie eOuHuUbl, [Jemanu,
BbubnuomeyHbie KOMMOHeHMbI U T.4. [Ina 3TOro cnegyeT Bbl3BaTb KOMaHAy
Ipynnupoeamb KOMMOHeHMbI N3 KOHTEKCTHOrO MeHI0 kHoMkn Cocmae [epeesa
modesnu Ha NHCTpYMeHTanbHom naHenu [epesa.

- B cBA3n c yBennyeHnem KonuyecTtsa HacTpoek [lepeBa mogenu npexHui pasgen
Hepeeo modenu B HacTpoe4YHOM auarnore pasgeneH Ha Tpu: O6bwue Hacmpouku
omobpaxeHusi, Cmpykmypa n ®opmam omobpaxkeHusi UMeHU.

B kauectBe ¢annoB koopamHaT ToYeK (NpUMeHseMbix B komaHaax JlomaHas,
MosepxHocmb no cemu mo4ek, Maccuse no mabnuye v ap.) Tenepb MoryT
MCNonb30BaTbCA (hannbl TEKCTOBLIX TabnuL, *.csv.

[opaboTaHa komaHOa Pukcayusi KomrnoHeHmos. Ecnu dukcmpyeTtcs napa KOMNOHEHTOB,
y4acTBYIOLLMX B COMPSKEHNM, TO 3TO COMPSHXKEHNE aBTOMaTUYECKN UCKIOYaeTCs U3
pacyerTa.

MosiBMNacb BO3MOXHOCTL KriaBMaTypHOM NPUBA3KM K Ha4any TeKyLwen CUCTEMbl KooOpANHaT
npu BCTaBke KOMMOHEHTa B cOOpKy. [ns 3TOro Hy)XHO HakaTb KOMOMHALMIO KNaBuLL
<Ctrl> + <0>.

pagpuyeckue oKymeHmMbI

1.

MosiBUNack BO3MOXHOCTb ynpaBrneHus Homepamu 0603Ha4YeHIn M3MEHEHWIA: MpU
CO3[4aHuun Unun pegakTupoBaHun ob6o3HayeHns cneayeT BblibpaTb HY>KHYHO rpynny
Hymepauun ns cnucka Hymepauyus Ha NaHenu ceonctB. O6o3HaveHne byaet gobaBneHo
B BbIOpPaHHYO rpynny 1 nonyynT nepsblid CBOOOAHbLI HOMEP U3 Hee. Takum obpasom,
CO3aB HECKOMbKO rpynn Hymepaunm, MOXHO HauMHaTb Hymepaumo 0603Ha4YeHUn
N3MEHEHUIN 3aHOBO, HaNpPUMep, Ha KaXX4O0M NUCTE YepTexa.

Mpn ncnonb3oBaHMM KOMMNbIOTEPA, OCHALLEHHOrO NPOLECCOPOM C HECKOSTbKMMM SapamMm 1
A0CTaTOYHbIM KONMYECTBOM onepatusHoin namstu (oT 8 'b), MOXHO yckopuTb co3gaHne n
nepecTpoeHne accoumnaTmMBHbIX BUOOB 3a CHET UX napannensHon obpaboTku. Beibop
cnocoba o6paboTkm Npomn3BOANTCA B AManore ynpasneHus CUCTEMON.

MosiBNacb BO3MOXHOCTb napameTpulauunn cpenHeVl TOYKM OTpPE3Ka (paHee 3Ty TOYKY
MOXHO ObIfI0 NCNONb30BaTb TOMBKO ana l'IpVIBﬂ3KI/1).
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Paboma c nepeMeHHbIMU

MosiBUNach BO3MOXHOCTb COXPaHEeHUs! BbIpaXXeHUI B baln 1 YTEHUSA BblpaXKEHWI U3 3TOro
danna. ®ann gns xpaHeHus Bbipa)keHU HasbiBaeTca collection.law n HaxoauTca B TOM Xe
nanke, rae koHdurypaumoHHble dannesl (KOMPAS.cfg, KOMPAS.dsk, KOMPAS.prj).
3anucb BbIpaKeHUs NPON3BOANTCS C MOMOLLLIO KOMaHabl CoxpaHumb ebipaxeHue. OHa
AoctyrnHa B MeHto Cepeuc OkHa NnepeMeHHbIX, a Takke B KOHTEKCTHOM MEHHO 3TOro OKHa U
B KOHTEKCTHOM MEHIO MOSs BBOAA BblpaXeHus B Ananore Bcmaeka MamemMamu4yecKo20
8bipaeHus.

UTeHune BbipaxxeHns Npon3BOAMTCS NyTeM Bblbopa ero ns rpynnel M3 ¢halina konnekyuu B
Avanore Bcmaeka MamemMamu4ecKo20 8bIpPa)KeHUsl.

Tekcmoebie Q0KyMeHmMbI U crieyugukayuu

1.

MosiBunack BO3MOXHOCTb Ha3HaYeHMs1 NPOM3BOSIbLHOIO hopMaTa SOMONHUTENbHbIM
nMcTaMm TEKCTOBOIO AOKYMEHTa Unu cneumdukaumum (paHee 3T NUCTblI UMENU Takon xe
dopmar, Kak OCHOBHbIE NUCTLI). B CBSA3M C 3TMM B AMarnore HacTPOWKN AOMONMHUTENbHbIX
NMCTOB MosiBUnack kHornka ®opmam.

Mpun paboTe ¢ TEKCTOBBIMM AOKYMEHTaMM 1 cneuudumkaunammn ctan goctyneH MeHedxxep
doKkyMeHma. B HeM MOXXHO MPOCMOTPETb U CMEHWUTb UCMONb3yeMblE B JOKYMEHTE
0hOpPMIEHNST OCHOBHbIX M AONONTHUTENbHbIX IMCTOB (4Ns cneundukauun — CTunb,
MCNonb3yemMbli 4151 OCHOBHbIX JIMCTOB cneundukaumm), ona OnonHUTENbHbIX NIMCTOB
BO3MOXXHO TaKXe BbIMOSIHEHME CneayoLwWwmx 4eNCTBUA: Jo0aBneHne, yaaneHue,
n3MeHeHve popmaTta, KpaTHOCTU U OpUEHTaLMN.

Mpun paboTe ¢ TEKCTOBLIMM AOKYMEHTAMM M cneunduKkaunsamMmm Ha MHCTPYMEHTarbHOW
naHenn MeHed)xepa OoKyMeHma LOCTYMHA KHOMKa Bbl30Ba HAaCTPOEYHOro amanora (oH
OTKpbIBaeTCs Ha Bknagke Tekywiuli 0OKymeHm), a npu pabdoTe co cneyndumkaunamm —
Takke KHoMKa Bbi3oBa KOMaHabl Hacmpolka cneyugukayuu.

Umnopm u akcnopm

1.

2.

MosiBunack BO3MOXHOCTb MMMNOpTa Ayr U NomaHbIX 13 channos copmata STEP, a Takke
aKkcnopTta aTux obbekToB B thannbl dopmarta STEP.

MosiBNacb BO3MOXHOCTbL HACTPONKK MMnopTa moaenen n3 oopmarta STEP m akcnopTta B
aT0T hopmart. [1ns1 HACTPOMKM MMMNOPTa BbIGPaAHHOIO hanna HYXXHO Bbi3BaTb KOMaHAay
OmkKpbImb ¢ napamempamu N3 KOHTEKCTHOIO MEeH0 KHONkM OmKpbImb ananora
OTKpbITUSA (hbarnoB, a ANg HAaCTPOWKN aKcrnopTa — KomaHay CoxpaHums ¢ napamempamu
N3 KOHTEKCTHOro MeHIo KHornku CoxpaHumsb uanora coxpaHeHus dannos. B
NosiIBMBLLEMCS AManore MOXHO yka3aTb, Kakme TuMbl 00 bEKTOB cneagyeT MMNopTupoBaTth
NN 3KCMOPTUPOBATL: KPMBbIE, TOUKM, MOBEPXHOCTM UMK TENa, a Takke BKIYUTb UMK
OTKNOUYMTL Nepeady useTa. Npu 3anMcm MOXHO TakkKe OTKITHYNUTb IKCNOPT HEBUANMbIX
006BEKTOB 1 OTpeaaKkTMpoBaTb MHPOPMaLMIO O JOKYMEHTE: MS aBTopa, Ha3BaHue
opraHmsaumm, KOMMeHTapui.

lNpuknadHbie 6ubnuomeku

[opaboTtaHa BnbnnoTteka n3obpaxkeHn CBapHbIX LBOB: Tenepb napaMmeTpb! WBOB
3agalTcd He B Amanorax, a Ha [NaHenu ceoncTte. KomaHabl Cmbikoeoli ceapHoU woe,
ToyeuyHbIli ceapHoOU woe v Yanoeol (maepoesll, Haxs1eCMo4YHbIlU) ceapHOU Woe
obbeanHeHbl B ogHy — CeapHol woe. [NepepaboTaH ananor HaCTPOMKN N300paXKeHWI
CBapHbIX LUBOB.
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UHdopmaumnsa o koHdurypaumax KOMIMAC-3D Home
Bepcuu 18.1 n 6onee paHHUX

B Bepcum 19 basoas yactb nHctannsumoHHoro naketa KOMIMAC-3D Home 6bina
obbeanHeHa ¢ MawwmHocTpoutenobHon n MNMpmnbopocTpontensHom KoHdurypaumnamu. B cessm ¢
3TUM OTAenbHble hansrbl ¢ MHOPMaUnen o KOHUrypaumnax yaaneHsl, a ux cCoaepxmmoe
BKITHOYEHO B HACTOSILLNIA OOKYMEHT.

NHdopmauna o MalimHocTponTensHon koHdurypaumm sepcun 13 SP1-18.1
NHudopmaumsa o MpubopocTpontenbHom koHdburypaumm sepcun 16—18.1

NHdopmauus
o MawwuHocTpouTenbHon koHpurypauum sepcumn 13 SP1-18.1

Omnu4us eepcuu 18.1 om eepcuu 17.1

MexaHuka: lpyXuHbI

1. B mopyne lMMocmpoeHue 6e3 pacyema O NPYXUH CKaTUSE U KOHUYECKUX MPYXKUH
pobaBreH aBToMaTUYECKMIN pacyeT 3HAa4YeHNA MakcumanbHom gedopmaunn. Ina npyxuH
pacTshkeHms obaBneH aBToMaTUYeCckuin pacyeT AMNnHbI NPYXWHbI B CBOBOAHOM
COCTOSHUN.

2. ,D,o6aBneHa BO3MOXXHOCTb MPOEKTUPOBaAHUA NPYXNH PpaCTAXEHUA C 3alenamu,
pacnonoXeHHbiM B nNepneHOuKynAapHbIX NITOCKOCTAX.

3. [obaeneHa napameTtpusauunsa TpexmepH0|7| MoAeNnn NPyXXnHbl pacTAaXXeHUA no Ynucny
BUTKOB.

4. ,El,o6aBneHa BO3MOXXHOCTb YKa3aHUA B TEXHUYECKUX Tpe6OBaHI/IFIX ONTNHbI passepHyToVI
NPY>XUHbI.

5. [obGaBneHa BO3MOXHOCTb Bbl30Ba KpaTKOMN CMPaBKW.
6. WcnpaBneHa owunbka BbiBoAa pe3ynbTaTa pacyeta Ans NPYXUH pacTsKeHUs.

O6opydoesaHue: CeapHbie cOeOUHEeHUSs

1. HoBble BO3MOXHOCTK Npu paboTe C YepTexamu:
- B komange O6o3HavYeHue ceapHO20 wea NosiBUNMCh CrieayroLime BO3MOXHOCTU:

- BbiGop cnocoba cBapkun U3 MeHIo B gmanore Beoga 0003HayeHnsa HeCTaHgapTHOMO
wea.

- N3meHeHue cykeHusi Tekcta 0603HavYeHNI cBapHOro wea. [JocTynHo ans
0603Ha4YeHn, co3aaHHbIX HEMNOCPEACTBEHHO B rpadhnyeckom OOKYMEHTE, HO He Ans
0603Ha4YeHn B MOAENn Unum B rpaddMyeckoM AOKYMEHTE, CO34aHHOM MO MOAENW.

— Co3aaHue CCbIflkn Ha TEKCT U CBOMCTBA co3aaBaeMoro 0603Ha4veHus n/mnm Ha
0003HauYeHne NMHUK paspesa/ceyveHns B TEXHUYECKNX TpeBOoBaHUAX YepTexa.

- B cnucke Mocnedrue fobaBneHa BO3MOXHOCTb OTOOpaXaTb CO34aHHbIE
0603Ha4YeHNs1 TeKyLLIero 4OKyMeHTa.

- PyuHoln BBOO Macchl HannaeneHHOro Matepuana CBapHoro LBa.

- PacyeT AnvHbl 1 Maccbl HaNNaBNeHHOro MaTepmarna LBea anst CTaH4apPTHbIX U
HeCTaHA4apPTHbIX LWBOB C TEKYLUMM Homepom Ne.

Kpome aToro, komaHga O60o3Ha4yeHue ceapHo20 wea fopaboTaHa B YacTu co3aaHns

0603HaueHun ceapHbix coegnHeHnin no ISO (DIN) 2553:2013 n TOCT P CO 2553-

2017.
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5.

Mpwn HacTpovike kKomaHabl O603HaYeHuUe ceapHO20 wiea NOSIBUNUCH criefyoume

BO3MOXXHOCTM AOMNOSIHNTENBHOMO yNpaBfeHns COCTaBOM TeKCTa 0003Ha4YeHNsA CBApHOro

wea no NOCT 2.312-72:

- B 0603Ha4YeHMM CTaHOAPTHOrO (HeCTaHO4APTHOrO) Wea — BBOA, ANWHbI LWBa 6e3
yKasaHusa pasmepa LBa;

- B 0603HaYeHNM OQNHAKOBbIX LLUBOB — BBOJ KATEropun KOHTPOSS LWBa W ANVHbI LWBA;

— oTOOpakeHne KaTeropmm KOHTPOns LWBa nog nonkon o6o3HaveHus LWwea.

B komaHpax O603HavyeHue ceapHo20 wea u KoHcmpyKmueHbie 351eMeHmbI

ceapHbIX Weo0e Npu Co3aaHUN N peaakTMPOBaHUN 0O03HAYEHUIN N KOHCTPYKTUBHBIX

3MEMEHTOB B JOKYMEHTE MOXHO Bbl3BaTb KOHTEKCTHbIE MEHIO — LLETYKOM MpPaBon

KHOMKM MbIlWN. DTN MEHI0 coaepKaT YacTo UCMONb3yeMble 3fIEMEHTbI yNpaBneHus ¢

MaHenu napameTpoB, KOMaHAbI NPUNOXEHUS.

B komaHgy KoHcmpykmueHble anemMmeHmbI ceapHbix weoe [obaBneHbl

rpadounyeckmne nsobpaxennsa gnsa NOCT 16037-80.

Basbl 4aHHbIX MacCbl MOrOHHOrO MeTpa HanmaBfeHHOro MaTtepuana ans ctTaH4apTHbIX

LUBOB B 3aBUCMMOCTM OT CTaHZapTa, TMna LwBa M TOMLWWH CBapMBaeMbIX AeTanemn

cogepxaT uHdopmaumio B cooteetcTBum ¢ OCT 24.940.02 nameHenne Neft.

Mpn NnepBoM BbI30BE KOMaHAbl NPUIOXEHMS 3anycKkaeTcs MacTep HaCTPOWKM

napameTpoB NpunoxeHnsi. OH NO3BONSIET OLICTPO HACTPOUTL NPUITOXKEHME

onTuMarbHbIM 06pa3om.

HoBble BO3MOXXHOCTM Npu paboTe ¢ MoaensmMu:

Mpn co3gaHumM cBapHbIX LUBOB MOXHO 3agaBaTb CTUMb JIMHUKU, KOTOPbIM OyaeT
oTOOpaxkaTbCsl NMMHNS CBApPKM Ha accoLMaTUBHbBIX BUAax Moaenu B Yeptexe. UTobbl
NUHUN CBapPKM NOKasbiBanuch, B napameTpax Buaa Heo0XoauMO BKITHOUUTb OMLMIO
Kpuesbie B cnucke O6BekmbI cekum O6bekmbil.
PeanunsoBaHa paboTa ¢ 0gnHaKOBbIMM LWBaMU. [JOCTYNHO CO34aHNE HECKOSbKMX NyTeENn
[ns ogHoro LwBa.
B komaHoe O603HayYeHuUe ceapHO20 wea npu co3aaHnm 0603Ha4YeHnst MOXXHO
BbI3blBaTb KOMaHAbl N3 MEHIO 3IEMEHTOB ynpaBneHus Ha lNaHenn napameTpos:
- MeHIo arniemeHTa Tekcm 0603Ha4YeHust:

- lMposepumb ob60o3HayeHusi no FOCT
— MeHto anemeHTa Ne:

- YcmaHoeumb nocniedHull Ne wea

- YcmaHoeumb HoebIll N° wea

- YcmaHoeumb Ne wea ebi6opom
— MEeHIo anemeHTa Bcero:

- Modcyumamsb webl ¢ mekyw,um Ne
M3meHeHo oTobpakeHne cBapHbIX LIBOB B [lepeBe NOCTPOEHMS1 MOAENW: CBapHbIe LUBbI
CrpynnMpoBaHbl B cneuunansHoM pa3sgene [epesa.

KomaHabl lMposepka o60o3HayeHuli no F'OCT, lMpumeHumb mekcmbi 0603HavyeHul TLU
u3 napamempoe, lNpumeHumb ceolicmea 0603Ha4yeHuUll U3 NnapaMmempos u
Pedakmop ceolicme paboTaloT u B MogeNu, 1 B rpacpm4eckom JOKYMEHTE.

Paamepbl

avanoroe komaHg Pepaktop HomepoB wBoB no [OCT, Pedakmop

Kosiudyecmea oOuHakoebix weoe no F'OCT v [lpoeepka o603HayeHuli weoe no FOCT
MOXHO MeHSITb. Pa3mMepbl OManoroB COXpPaHATCA W Npyu MOBTOPHOM BbI30BE KOMaHA
BOCCTaHaBNMBAOTCS.

VMcnpaBneHbl HangeHHbIe OLMOKU.

Banbi u MexaHu4eckue nepeda4u

1.

"eHepauna TpexmepHbIX Mogenemn

PaspaboTaH MoAynb reHepauunm reoMeTpPUYECKM KOPPEKTHbIX TPEeXMEPHbIX Moaenen
3ybyaTbIX KONec rmnouaHon nepeaadu.

Peanu3oBaH HOBbIN MexaHU3M foKanuM3auum 3auenneHnsl B KOHUYECKUX nepepjavax c
KpyroBbiM 3y6OM M B TMMOWAHLIX Mepefavax — BapuaHT «XonMuK». [MapameTpbl
nokanu3auum HarnsagHo 3aJaloTces B Avanore nocTPOeHUs LeCTepHU (B rpaduyeckom
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OOKYMEHTE).

Mpn dopMUPOBaAHUN TPEXMEPHBLIX MOAENEN LIECTEPEH B KOHUYECKUX nepefadvax c
KpyrosbiM 3y6OM 1 B rMnonaHbIx nepegadax opmmpyeTcs Takke Mogenb NOBEPXHOCTU
BrnaguHbl 3yba C cepmert pacHeTHbIX MTHOBEHHbIX NIIOLWAA0K KOHTAKTa, B COBOKYMHOCTU
npeacTaBnaoWmMx cobon NATHO KOHTakTa. M3aMeHeHwe napameTpoB nokanusauum
(MYHKT 2) No3BONSET N3MEHATL NOSOXEHNE NATHA KOHTaKTa.

PaspaboTtaH mMoaynb reHepaumy reoMeTpu4eckn KOPPEKTHbIX TPEXMEPHbIX Moaenemn
3ybyaTbix konec nepegayn Hoeukosa.

"eHepauns 3BONMbBEHTHbIX LUMMLEB OCYLLECTBMSETCA C y4€TOM LOMNYCKOB.

PaspaboTaH mogynb reHepauumn reoMmeTpuyeckn KOPPEKTHbIX Mogernen 3ybyaTbix Konec
LMnMHapuyeckon 3ybyaton nepegaym ¢ apoyHbiMu 3y6bsimu.

B aTom mogyne cdhopmupytoTca 3ybyaTthle Koreca ¢ TEOpeTU4EeCKM TOYHON reoMeTpren
apOYHbIX 3yObLEB C 9BOJSIbBEHTHOW hopMON 3yDa BO BCEX CEYEHUSIX,
nepneHauKkynsapHbIX ocu koneca. Kpome Toro, B pac4ete reomeTpum npegycMoTpeHo
3agaHve napameTpa 604KO0OpPa3HOCTH (OTKNOHEHME NOBEPXHOCTEN 3yba Ha
AennTenbHOM LMnuMHApe Ha Topuax konec). Bsog 6o4koobpasHoCcTM no3sonsieT
YMEHbLUNTb KPOMOYHOE BbIKpalLMBaHWE 1 U3HOC 3yObeB, a Takke HUBENMPOBAaTb
NOrpeLLUHOCTUN N3rOTOBMEHUST U MOHTaxa. OgHako o6paboTka nogobHbIX Moaenemn
BO3MOXXHa TOSIbKO HA MHOrOKOOpAMHATHOM cTaHke ¢ Yly.

PaspaboTaH mogynb reHepaummn reoMmeTpuyeckn KOPPEKTHbIX TPEXMEPHBIX Moaenem
3ybyaTbiX KOnec KOHMYECKOM nepeaaym ¢ TaHreHumManbHbIMM 3ybbamu.

Mpu chopmmnpoBaHnn Moaenemn koneca 1 LeCTEPHU UCNONb30BaHbl Te Xe
MaTemMaTuyeckne MexaHusMbl, YTO U ANst KOHUYECKOW nepeaaym ¢ KpyroblM 3y6oMm.
Bnarogaps atomy moxeT 6bITb 06ecneyeHa nokanusaums 3auenneHns, Npn KOTopom
OyaeT MMeTb MecTo HekoTopasi 604k006Pa3HOCTL 3yObEB LLECTEPHU U ANMAUMNCOBUAHbIE
MrHOBEHHbIE NMOLLAAKM KOHTaKTa, YTO CNocobCTBYET CHUXKEHMIO BNNSHMUS
NorpeLLHOCTEN MOHTaxa.

PaspaboTaHbl MOAyNu reHepaumnm LWeBPOHHbIX 3yB4aTbiX KOsiec, peannucTUdHbIX
KOHMYECKMX pe3bb, reoMeTpu4eckm KOPPEKTHOM MOoAEeNn 3aTbINOBOK (604ko06pa3Hom 1
dopLUTEBEHDB) 3yGYaThIX UMAMHAPUYECKUX KOMEC.

CospaHue YepTtexen

B 6a3y BHeceHbl 4ONONHUTENbHbIE (YMEHbLUEHHbIE) pe3b00BbIe XBOCTOBUKMN A5
NOCTPOEHUS MecTa Mo YCTaHOBKY KPYriion WAMLEBOWN rankn U MHoOronan4aTomn
CTONOPHOM Wanbbl (kak nocne NoALWMMHMKA, TaK 1 MPOCTO Ha Bany).

PaclwunpeH nepeyeHb cTaHAapToB, AOCTYMHbIX MPU CO34aHUN KaHaBOK MO CTOMOPHbIE
konbua. Kpome oteuectBeHHbIX Korney, no FTOCT moryT ObiTb BeiGpaHbl konbua no DIN
471:2011-04 (BHewHwue konbua) n DIN 472:2011-10 (BHyTpeHHUe Konbua).
PeanunsoBaH pyHKUMOHaN NOCTPOEHUS LLNOHOYHbLIX Ma30B Mof HecTaHOapTHbIE
npu3maTuyeckue N CerMeHTHbIE LLUMOHKM.

Mpwn NOCTPOEHUM LUINOHOYHOrO Nasa Nof NPU3MaTUYECKYHO LUMOHKY CTano BO3MOXHbIM
BbIbpaTh TN dpesbl (Nanbuesas unu guckosas). B cnyyae Bbibopa anckoson pesbl
MOXHO BblbpaTb anameTp dpesbl (M3 6a3bl no FOCT 3964-69. Ppesbl ANCKOBbIE
nasosble 1 [OCT 8543-71 ®pe3bl Na3oBble 3aTbINIOBaHHLIE).

PeannsoBaH (pyHKUMOHaN NOCTPOEHUA HECUMMETPUYHBIX LLUNOHOYHbIX Na30B.
PeannsoBaH BLIHOCHOW 3N1eMEHT C BUAOM Ha apKy 3yba — ang yepTtexen nepenad ¢
apOYHbIMU 3yObSMM.

PeannsoBaH BLIHOCHOW 3N1eMEHT C NpodunemM KaHaBOK-pyyYbeB KITMHOPEMEHHOIO
LUKMBA — C LeNbio ONTUMU3aumm pasmMeLLeHnsi pasmepoB Ha vYepTexe.

Peanun3oBaH BbIHOCHOW 3NEMEHT C CEYEHMEM KIIMHOBOIO PEMHS.

MNMepepaboTaH Agnanor NOCTPOEHMS KIMHOPEMEHHOIO LLKMBA — C LieNblo ONTMMU3aumm
pa3MeLLeHnsa pa3sMepoB Ha YepTexe.

MepepaboTaH Ananor NOCTPOEHUs KOHUYeCKon cTyneHn. [lobaBneHbl BapuaHThbl
NOCTPOEHUS KOHNYECKMX CTyneHen ¢ pe3bboi. Beibop BapmaHTa ynpowaet
nocnegyoLlyto paboTty B Ananore noctpoeHus ctyneHn. [lobasneHa BO3MOXHOCTb
3a4aHuns CKpYrneHun.
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Mpn bopmupoBaHMM ceveHni BanoB, a Takke BbIHOCHbIX 3N1eMEHTOB C Npodunem
BHELLHEro LWNOHOYHOro nNasa B criydyae Hanmyms oTBeEpCTUS BHYTpU Bana dopmMmupyeTtcs
ero pearbHasi reomeTpus.

Mpy 3agaHnn NnapameTpoB LMNNLEBOro COEQUHEHUA Ha Bany peanv3oBaHa
BO3MOXHOCTb PYYHOro BBOAA AnameTtpa dpesbl.

Pa3paboTaH HOBbIV AOMOMHUTENBHbIN ANIEMEHT LUNTMHOPUYECKON CTYNeHn —
lMonepey4yHble omeepcmusi. OTBEPCTUSI MOTYT OblTb CKBO3HLIE, TIyXue, ¢ hackoun, ¢
LUMAMHAPUYECKOM N KOHMYECKON LIEKOBKOM, C pe3bboi 1 NOA KOHUYECKUI WTUMGT no
FOCT 3129-70. Mpn nocTpoeHnn OTBEPCTUSA MOXKHO 3adaTh AN HEro Kak yron
HaKnoHa, Tak 1 yron noBopoTa.

PeanunsoBaHo peanuctnyHoe oTobpaxkeHne B YepTexke KaHaBoK Ans BbIxoAa
LWnncpoBanebHOro Kpyra.

PeanusoBaHo NocTpoeHWe KaHaBOK Nof, CanbHUKOBLIE BOMMOYHbIE KOMbLaA

BBeaeHa BO3MOXHOCTb BblOOpa BapuaHTa KOHTPOMS LMIMHAPUYECKMX LWeCTepeH No
NOCTOsIHHOW XopAe (BBOA BapumaHTa B Tabnuubl napameTpos). O6ecneyeHa npoBepka
OOCTYMHOCTWN NPUMEHEHUS MeTOAa KOHTPOrs Ha OCHOBaHMM NPOBEEHHOro pacyeTa
nepegauu.

MonHocTbo NepepaboTaH Mogynb 3aTbifoBKM 3yObeB. PekomeHayeTcs ncnonb3oBaTh
TUNbI 3aTbINIOBKN 604YKO006pa3HbIl 1 ghopwmeseHsb. Tvn 3aTbiNTIOBKM ghopuimeseHb
pekoMeHAyeTCs ANng TsKenoHarpyXeHHbIX nepegad. 3a cyeT 3a0CTPEHHOro yrna topua
Yyron gaerneHus npu nepekniodeHnn 6onblue yrna TpeHNsa 1 NepekntoyeHne NponcxoanT
nerye v nnaeHee. [laHHbIN BUA 3aTbINTIOBKM MOXHO BbIMOMHUTE TOMBKO HA CTaHKax ¢
yny.

PeanunsoBaH BbLIHOCHOW 9N1EMEHT € Npodunem cpepunyeckon KaHaBKMy.

Peanun3oBaHoO NoCTpoOeHUe TPeyronbHbIX KAHABOK Ha BHELUHEM U BHYTPEHHEM KOHTYpe
N BbIHOCHbIX 3NIEMEHTOB C ee Npodusem.

[MosiBunacb BO3MOXHOCTb 3alaHNS YLLIUPEHWUS KaHaBKW MO CTOMOPHOE KOMbLLO.
Mcnonb3yeTca ang criyyaes, Korga HEBO3MOXHO 3apaHee BblYUCIUTL MOroXeHne
KaHaBKM — TOr4a OHa fenaeTcs 3aBeoMO wmpe, Yem TpebyeTcsi, a n3bbITOK LUMPUHDI
BblGMpaeTca npocTaBkaMu M3 WNNEOBaHHbIX Wand npu cbopke nagenus.
PeannsoBaHo NOCTpOeHUe CTyneHen ¢ KoHNnYecknumn pesbbamm (metpudeckasa FOCT
25229-82, pronmosasa NOCT 6211-52, tpybHaa TOCT 6211-81, 6anoHHaa TOCT 9909-
81 1 koHu4eckme pe3bbbl Ana 6ypunbHbIX KonoHH FTOCT 28487-90 n TOCT P 50864-
96). [1nst Bcex pe3bb MOryT ObITb CO30aHbl BbIHOCHbBIE 3NTIEMEHTLI C Npodmnem pe3bobl
N ¢ HeOBXO0aMMbIMW JOMNOSTHUTENBHBIMU 3NIEMEHTaMM COrfacHoO CTaHgapTam
(Hanpumep, ons pesbb ons 6ypunbHbIX KONOHH — Npodunn 3ape3bboBbIX
pasrpy304HbIX KaHaABOK U T.M.).

PeanunsoBaHbl HOBble BapvaHTbl MOCTPOEHUS MPOCTbIX KaHABOK: NpsiMasa ¢ hackamu u
TpaneuengansHas. UMeHHO 3Tu BapnaHTbl AOCTYMNHbI NPV NOCTPOEHUN MEXBEHLIOBbIX
KaHaBOK Yy 3y64aTbIX KOMEC C LWEBPOHHbIMU 3yObsMMU.

PeannsoBaHo NOCTpoeHne XBOCTOBUKOB W1 BTYSOK Banos oT6opa MOLLHOCTU MO

FOCT 33032-2014 (paHee NOCT 3480-76)

PaspeLueHo nocTpoeHre nonepeyHbix OTBEPCTUM Ha BeHLax 3yb4yaTbIx Konec,
YepBSKOB N YepBAYHbIX KOMecC.

PacuyeTbl MeEXaHNYECKMX nepenad

PaspaboTaH Moayrb reOMETPUYECKOrO pacyeTa UUIMHAPUYECKON 3ybyaTton nepegaym
C apOYHbIMMK 3yBbsMn. ApoUHbIe 3yObsa NO CPaBHEHUIO C TPAAULNOHHBIMU NPAMbIMU
3y6baAMU NpU NOEHTUYHBIX KOHCTPYKTUBHO-TEXHOSOMMYECKUX NapaMmeTpax no3songoT B

nepegade nonyuntb Gonbumnm KoaddpuumeHT nepekpbitis (c €=1...1,2 0o €=2,5...3) n
TEeM CaMbIM MOBbLICUTb HECYLLYIO CNOCOBHOCTb M CYLLIECTBEHHO CHU3UTb CKOPOCTb
OTHOCUTESBHOTO CKOSMbXEeHUA 3yObeB B 3aLenfieHuMm.

B pacueTe uunuHgpuyeckon 3ybyaTton nepegayn BHELWHEro 3auensieHns
npegycMOTPEH pacyeT LWEBPOHHLIX Nepeaav.

Pa3paboTaH Mogynb reoMeTprMyeCKOro pacyeTa KOHMYECKON nepenaydm ¢
TaHreHumanbHbIMK 3y6bamu.

B pacueTe 4epBsUHbIX LMNMHAPUYECKNX Nepeaad Ha TenoCTONKOCTbL peann3oBaHa
BO3MOXXHOCTb MONb30BaTENbCKOro Macna.
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- PaspaboTtaH Moaynb reoMeTpUYecKoro U NPOYHOCTHOrO pacyeTa rMnouaHoN nepeaayn.

- PaspaboTtaH Mogynb reoMeTpuUYecKkoro U NpoOYHOCTHOro pacyeTa nepeaaym Hosukosa.

- B pacyeT BMHTOBbLIX 3BOMbBEHTHbIX Nepegady fobaBrneH BapuaHT pacyeTa YrioB
HakrnoHa 3yO6beB 13 YCNOBMS NPUMEPHOrO PaBEHCTBA AeNUTENbHbIX AMAaMETPOB.

- WcnpaBneHa owmnbka B NPOYHOCTHOM pacyeTe UUMMHAPUYECKON 3yGuyaTon nepepayu
(BO3HMKanNa B HEKOTOPbIX Cryyasix).

PacueTbl KpenexHbIx CoeaAnHEHUN

- PaspabotaH mogynb NPOBEPOYHOro pacyeTa LUNOHOYHOIo COeANHEHMS
(NpuamaTnyeckne n CerMeHTHbIE LLINOHKM).

- PaspabotaHa meToguka onpeneneHns AonyckaeMblX HanpshHkeHUn CMATUS 1 cpesa B
LLUNOHOYHOM COEAMHEHUMN.

O6opydoeaHue: Tpybonpoeoosn!

1.

Hob6aeneHa komaHga Mocmpoums wnaHa. OHa NO3BOMSIET CTPOUTL TMOKME LUNAHMN.
LLnaHrn cTposATcs Ha ocHoBE LLABNOHOB, KOTOPbIE KaXaoe NpeanpuaTne HacTpamBaeT nog,
cebd. NMocne Bbibopa WwabnoHa HeobxoaMMo 3agaTh TOYKM NOOKITHOHYEHUS U, ECIN
TpebyeTcs, NPOMEXYTOUHbIE TOUKM, YEPE3 KOTOPbIE AOIKEH MPOWTU WNAHT (Hanpumep,
NpUCOeaMHUTENbHbIE TOYKM XOMYTOB). Takke, Ans 6onee TOYHOro pasmeLLeHns WaHra,
MOXHO ynpaBnaTb NonoxeHnem JornosHumernbHbiX mo4eKk — Npou3BOSIbHO BblGPaHHbIX
TOYEK Ha LUNaHre.

Mpn NOCTPOEHUN MOXHO 3agaBaTh ANUHY WnaHra. Ecnv 3agaHHas anvHa okaxeTtcs
HeAOCTaTOYHOM, TO NOSIBUTCA COOTBETCTBYIOLLEE NpeaynpexaeHne oKono Kypcopa u
coobLLeHEe B MPABOM HWDKHEM YTy KpaHa.

No6asneHa komaHga lMpumeHums waHe noemopHo. KomaHaa no3BonsieT NoOBTOPHO
NMPUMEHSTb YXKe CO3[aHHble LWaHr. Mpy NPUMEHEHNM CYLLLEECTBYHOLLENO LUSIaHra B HOBOM
MeCTe N3MEHSAETCS TOMNbKO ero TPaeKTopusi B COOTBETCTBUW C 3aAaHHbIMU TOYKaMK, a
ocTarnbHble NnapameTpsbl (OnMHa, 0603HaYeHne, NPUMEHEHHbIN LWAaGoH) ocTalTCs
HEU3MEHHBIMU.

MepepaboTtaH anropntm paboTbl KoMmaHabl [Tocmpoums mpy6onpoeod. Tenepb MOXHO
NOCTPOUTb TPYOONPOBOA C Pa3nMYHbIMU CTUMNSMWA.

Ctunb TpybonpoBoga — Habop napameTpoB TpyObl 1 31IEMEHTOB BETBIEHUN U
NMOBOPOTOB, CO3JaBaeMblX aBTOMaTUYECKU, a TakKe NapamMeTpOoB TOYKU
npucoeanHeHns K 06opyaoBaHuIo.

Bce ctunun, Haxogswmecs BHYTpU AOKYMeEHTa, NpuHagnexaT TONbKO 9TOMY
AOKYMEHTY. MIX MOXHO peaakTnpoBatb, yaansTtb, 4obaBnaTtb. Ctunm TpybonpoBoaoB
MOXHO cO34aTh B TekyLlem dpanne, MOXHO 3arpy3nTb U3 yXKe UMEIOLLNXCa dhalnos.

Ecnu ctunu Tpy6onpoBoaoB B MeCTax UX CTbIKOBKM HE COBMAAaloT, TO NOSABMASETCA
npegynpexaarLLmi 3Ha4okK.

[lo6aBneHa komaHaa Co3damb mo4yky nodknroyeHusi. KomaHga no3BonseT 3agatb
napameTpbl NogknyeHns Tpybonposoaos. MoxHO ykasaTb yCcnoBHbIn npoxos (Dy),
TONLLMHY CTEHKUN TPYObI, HAPY>XHbIN AuameTp TpyObl, cpeay, B KOTOPOW paboTaeT AaHHbIN
Tpybonposoa, n ycnosHoe gasnexue (Py). Ecnn npu noctpoeHun Tpybonposoaa B
Ka4yecTBe HavanbHOW yka3aHa ToYKa C 3aJaHHbIMU NapaMeTpamMu, TO CTUMb TpybonpoBoaa
Oynet BbiOpaH aBTOMaTU4eckn. Ecnn B dhavine 3anncaHo HECKOSbKO CTUNEN C
noaxoadawmMmMy napameTpaMmm ana AaHHOW TOYKM NOAKIMYEHWs, ByaeT npeanoxeHo
BPY4YHYIO BbiOpaTb CTUMb 13 CNUCKa NOAXOAALMX. Takke Ha TOUKe NOAKMYEHUSA MOXHO
yKasaTb OTBETHbIN anemeHT. [pu nocTpoeHun TpybonpoBoaa OT TOUKN NOAKIOYEHMS STOT
anemMeHT OygeT nobaBnsaTbLCA B TPyOONpOBO4, aBTOMaTUYECKU.

Mpwv nogkntodeHUn TPybONPOBOAA ¢ HENOAXOAALMMM NapamMeTpamMmn NosiBUTCS
npegynpexaeHve.

CneumanbHas Bpe3ka Tenepb MOXET BbINOMHATLCA U B Cnyvae, Korga oceBble NIMHUK
TpyObl M NaTpybKa He nexar B O4HOW NIIOCKOCTMU.

N3meHeHo OT06pa)KeHVIe OTCTYNOB, BbIMNOJIHEHHbIX Ha TOpLUax pr6bl npn nomMmoLin
KomaHabl M3mMeHUmMb dﬂUHyZ €CJIn K pr6e npunMeHsanacb onepauns N3meHUMBb dnuuy,
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TO Ha ee KOHLUaXx OTO6pa)Ka|'OTCF| cneunanbHble 3Ha4YK1, BblAENNB KOTOPbIE, MOXXHO
oTpeaakTnpoBaTb YNCIOBbIE 3HAYEHUA OTCTYMNOB.

Mpw HacTpolike NapameTpoB TPyGONPOBOAa MOXHO Ha3Ha4YaTb 3a30p MO CBAPKY ANsi BCeX
Tpy6, BXOAALMX B peAakTupyeMblii TpyGonposoa,.

O6opydoeaHue: Pazesepmku

1.

o

9.

[lo6aBneHbl HOBbIE 3IEMEHTbI:
— 0TBOJ COCTaBHOWM TN 2,

— 0TBOA COCTaBHOM TUN 3,

- Tpyba npsiMOyronbHasi,

- Tpyba MHOroyronbHasl.

Ons Mampy6ka koHU4Yecko20, mun 3 BBe4eHO aBTOMaTUYEeCKoe YBENNYEHNE TOYHOCTHU
pacyeTa pasBepTKu.

B komaHnge Mampy6ok yunuHdpudeckul, mun 1 nossmnack BO3MOXHOCTb CO34aHUS
natpybka B Buge obbl4HOM Tpybbl (6€3 ckocoB).

[lns Bcex TMNoB oTBoAOB Ao6aBneH A40OMNorHUTENbHbIA BapuaHT pacyeTa.
Bce TpexmepHble 3neMeHThbl Tenepb CO34at0TCA Kak MaKpO3/IEMEHTbI.

[obaeneHa HacTporika Ocmaensimb mosibko 3D c6opky. Ecnu onums BKItOYeEHa, TO
rnocre co3gaHus NpUNoXKeHNeM COCTaBHbIX TPEXMEPHbIX 3IEMEHTOB OTKPbLITbIM OCTaAHETCS
TONbKo hann cbopkn,a hbannel getanen 6yayT aBToOMaTUYECKN 3aKPbIThI.

Hob6aeneHa HacTporika 3agpy3ka no Kypcopy. [laHHasa HacTpoWnKa BUSIET Ha KONMYECTBO
OEeNCTBUIN NpK 3arpyske NpUnoXeHus.

Bo Bpems paboTbl NpUNoXxeHns Tenepb 3anucbiBatoTCs nor-gannsl. MIx Heobxogumo
npeaocTaBnNATb Npy obpalleHnn B TEXNOAAEPXKKY AN pelleHns npobnem ¢ npunoxeHmem
O6opydoeaHue: Pazsepmku.

VlCﬂpaBJ'IeHbl 3aMeYEHHbIE OLLUNBKMN.

O6opydoesaHue: MemannokoHcmpykuyuu

1.

HobaeneHa komaHaa Bonnmoeoe coeduHeHue. OHa no3sonsieT 4ob6aBUTbL Kpenex B
rpynny otBepctuit. KpenexHoe coegmHeHne MoXeT BkIoYaTb: 60nTbl, Wwanbbl, B TOM
yucne NpPyXuMHHbIE, N ranku.

HobaeneHa komaHaa CoxpaHumb murnoegoe coeduHeHue. OHa NO3BONSET COXPaHUTb
TUMNOBOE COEAUHEHNE METANNIMYECKNX KOHCTPYKLUIA B BUBNNOTEKY COeaUHEHMN
(o6bekToB), nogkntoveHHyto B KoHdurypauumn npunoxeHus. TunoBoe coeguHeHne — a1o
MECTO COeaUHEHNS AeTanen meTannn4yeckon KOHCTPYKLMK, MHOTOKpaTHO BCTpeYvatoLeecs
B pamMKax OQHOW MeTansIoKOHCTPYKLNN.

No6asneHa komaHga JJo6asumb munoeoe coeduHeHue. TUNOBOE COeANHEHNE
BblOMpaeTcs U3 GUBNMOTEKM TUMOBLIX COEAVHEHMWI 1 BCTPaMBaETCsl MeXay
CYLLIECTBYHOLUMMMN B MOZENMN ONOPHbIMU AeTansamu. OnopHas aetanbs — npoduss 1nm
nracTuHa, BbINOMTHEHHAs C UCNONb30oBaHWEM npunoxeHns O6opydoeaHue:
MemannokoHcmpykyuu. Ecnv B pe3ynbtaTte BCTaBKM TUMOBOIO COEAMHEHUS BO3HMKAIOT
KOHIMKTbI 1 OLLUMOKKN, aBTOMATUYECKM 3arnycKaeTcsl MPOoLece, NO3BONSHOLLMA UX
NCnpaBuTb.

B komnnekT noctaBku npunoxeHnss O6opydoeaHue: MemarioKOHCMpPyKyuU BKIlOYEHa
OmbnmnoTteka TMNOBbLIX COEANHEHN O AEMOHCTpaLMM paboTbl NPUOXEHNST 1 BbICTPOro
crapTa.
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Omnuyusi eepcuu 17.1 om eepcuu 16

MexaHuka: lNpyXuHbi

1.

2.

11.

12.

13.

14.

15.

16.

MHTepdelic npunoxeHus nepepabotaH ans obecnevyeHns egqmHoodbpasmns BHELLHEro BUaa
¢ nHrepcgericom KOMIMAC-3D v17.1 Home.

ONTUMM3NPOBaAHO NOCTPOEHME TPeXMEPHbIX Moaenen NpyxuH. B pesynbtaTte ckopocTb
NOCTPOEHUs MoEeNen No peaynbTaTtaMm TECTOB YBenM4YMnach B Ba pasa.

[ns NpyXMH cXaTust n pacTskeHns 4obaBneH NpoBEPOYHbIA pacyeT Mo reoMeTpPUYHeCcKUM
napamMeTpam.

B npoBepoyHOM pacyeTe Mo CUMOBbLIM XapakTepPUCTMKaM MPYXUH CXKaTUsS U PacTsXKeHNs
Ao06aBneH KOHTPOsb BBOAUMBIX Nomnb3oBaTenem cun: Fy < F, < Fa.

[lo6aBneH pacyeT CUMOBLIX XapaKTEPUCTUK NO reOMETPUYECKUM NapameTpam Ans NpYXuH
Kpy4YeHMsI.

fo6asneH pacyet no OCT 3-2561-91 «[MpyXnHbl BUHTOBbIE LUIMHOPUYECKME KPYYEHUS.
TexHnyeckne ycrioBusi».

Mpv NOCTPOEHMMN TPEXMEPHOIN MOAENMN MPYXUHbI Ge3 pacyeTa NosiBUNach BO3MOXHOCTb
3afaBaTb npeaonpeaeneHHble COCTOSHUSI MPYKUHbBI. VX MOXHO BblGpaTh 13 Tabnuubl
NnepeMeHHbIX.

[ob6aeneHa BO3MOXHOCTb NOCTPOEHMS NEBLIX MPYXNH B cooTBeTCcTBMM ¢ N. 2.1 TOCT
2.401-68 EgnHas cuctema KOHCTPYKTOPCKOW AOKyMeHTaumu. lNpasuna BbiNOHEHUS
yepTexen NPYXuH.

[lo6aBneHa nHTerpauusi co cnpaBoyHMkoM Matepuarnsl n CopTaMeHTbI.

B cbopouHon mogenu nosiuiacb BO3MOXHOCTL BblOOpa COCTOSAHUS NPY>KUHbI:
npegeaputensHas gedopmauus, pabovas gedopmaums, MakcumanbHasa gedpopmaums.
[na aToro cneayet BbibpaTb HY>KHYHO CTPOKY U3 Tabnuubl NEpEMEHHbIX.

Tenepb B YepTeXe NPYKUHbI A1 KAXKA0W ee NPoeKLmMmM co3gaeTcs COOCTBEHHbIN BUL,.
HasBaHue Buaa 3agaetcs B cootBeTcTBUM ¢ . 5.1 TOCT 2.305-2008 EanHas cuctema
KOHCTPYKTOPCKOM AoKyMeHTauun. 3obpaxeHnss — BUAbI, pa3pesbl, CEYEHUS.

B npyxumHax cxxaTusi, pacTsKeHUs, Kpy4eHUs!, KOHUYECKMX NPYXMHaX M3MEeHWUNCcs crnocob
onpeaeneHns rpaHUYHOro YCnoBus ANs OMYyCKaeMoro KacaTenbHOro HanpskeHus [t).
Tenepb Npu pacyeTe AONYCKAEMOro KacaTenbHOro HanpsKeHus [t], Koraa OHO 3aBUCUT OT

Rm (BpemeHHOEe conpoTuBeHne paspbiBy), 3HaYeHne Ry, npuHumaeTcs paBHbiM Ry, max, a
paHee NpuHUManoch paBHbiM Ry, cpedH.

B npoBepoyHOM pacyeTe npyxuH AobGaBrneHa BO3MOXHOCTb NOCTPOEHUSI NMPYKUHbI A5s
cnyyasi, Korga npyxuHa He NpoxoauT no npodHocTu. Mpu aTom Ha popme Pe3dynibmamesi
pacyema B none Cmamyc pacyema nosiBrsieTcs npeaynpexneHue.

,D,Opa6OTaHbI CKpyrneHund B 3auenax TpexMepHbIX Moaenemn NPYXUH pacTAaXeHnd n
Kpy4eHus.

NameHuncs cnocob 3agaHus AnuHbI 3auena npyXuHbl KpYYeHWUs: pacronoXeHue
pa3MepHbIX NIMHUIA B OKHE 3afjaHns NapamMeTpoB 3aLlenoB CTano aHanormyHo
pacrnonoXeHUto pasMepHbIX NMHUIA B YepTexe.

CTvnu NnHMM gruarpamMmmbl UCMbITAHUA NPYXMHbI NPUBELEHBI B COOTBETCTBUE C
pekomeHgaumsamn P 50-77-88. EQuHasi cucmema KOHCMpPyKmopckol OoKyMeHmauuu.
lNpasuna ebinonHeHus1 duagpamm.

B rpace «Macwtab» 0CHOBHON HaANMCK YepTexa NpyXuHbl TeNepb CO34aeTCs CCbIfka Ha

17.
18.

MacLiTab rmaBHoro snaa.
McnpaBneH oTyeT, co3gaBaemMbll C NPYXUHOW KpyYeHus:.
M3aMeHeH uBeT TpexMepHOn Mogenn NpyXuHol.
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MexaHuka: AHuUmauyus

1.

MosiBuNack BO3MOXHOCTb 3aaBaTb KOHEYHOE MOSI0XKEHWE KOMMOHEHTA Ha ware
nepemelleHns 6e3 cosgaHusi Uy Belbopa TpaekTopumn. KOMNOHEHT MOXeET ObITb
nepemeLLeH B KOHEYHYH TOYKY NtobbiM BO3MOXHbIM B KOMIMAC-3D Home cnocobom. B
meHto Mapamempsbi nob6asneHa komanaa lMepemeweHusi — U3 Ha4aslbHO20
noJsioXKeHus1 8 mekyujee.

MosiBUNack BO3MOXHOCTb COXPaHATb B CLEHApWM Ha Lware aHnmauum pasnmyHble
COCTOSIHUA «CLEHbI» (M300paXkeHne MOAENN Ha SKpPaHe) N OCYLLECTBASATL NI1aBHbIE
nepexoabl Mexay CLueHamu, BKoYas NoBopoT, NepeMeLleHne u MaclutabupoBaHue.
lMepexopn OT CLEeHbl K CLieHe MOXET NPOMCXOANTb OOHOBPEMEHHO C 0ObIYHBIMM
ABWKEHNAMWN KOMMOHEHTOB.

HobGaeneH BbIOOP KOAEKOB ANl CKaTUA BUAEOMOTOKA.

MosiBUNach BO3MOXHOCTb COXpaHEeHUs NocrneaoBaTeNbHbIX PACTPOBbLIX M300paeHu
NOMOXEHNA MexaHn3ma (KMHorpaMMmbl) B NpoLecce BbINOSTHEHUS.

[opabotaHa CnpaBo4Has cucrema.

PeweHa npobnema c 3anuceio Bugeoponunkos ana KOMITAC-3D V16 Home B
onepaumoHHbIx cuctemax Windows 8 n 10. cnpaBneHbl gpyrme owmoku.

O6opydoeaHue: CeapHble cOeOUHEeHUs

1.

2.

WHTepdelic npunoxeHus nepepabotaH ans obecnevyeHns egqMHoodbpasns BHELIHEro Buaa
¢ nntepgericom KOMIMAC-3D v17.

HopaboTaHa komaHga O603Ha4YeHuUe ceapHO20 Wea:

- B rpadmuyeckom gokymeHTe gobaBrneHa BO3MOXHOCTb pacyeTa MacChl HanaBneHHOro
mMaTepuana cBapHOro LuBa.

- B mogenwu, npu BBoge Tekcta 0603HaYeHns, oTobpaxaeTcs nHdopmauns o onvHe
CBapHOro LWBa U Macce HannaeneHHOro MaTepmana cBapHoro LUBa.

- [obaBneHa BO3MOXHOCTb CO34aHMsA 0603HaYeHNs1 HECTaHA4APTHOrO LWBa C NyCTON
MOSIKOM N C BBOAOM MPOU3BOSIbHOIO TeKCTa BMECTO napameTpoB 0603HaYeHus LWBa.

- [o6GasneHa BO3MOXHOCTb (DOPMUPOBAHMS OTCTYMNOB B Havane u KoHue wea. OTcTynbl
3a4aloTCs NpY NOMOLLM XapakTepHbIX ToveK. OTCTyNbl y4UTbIBAIOTCA NPU pacyeTe
OJMHbI LWBA W, COOTBETCTBEHHO, BNUAIOT HA pacyeT MaccChl HanmaBneHHoOro maTepmana.
Bo3Bpat k MICXoQHOMY COCTOSAAHMIO (T. €. COPOC OTCTYNOB) OCYLLECTBNAETCA KOMaHAOM
KOHTEKCTHOro MeHio BoccmaHoeumb cOCmMosiHUe.

- [obGasneH cneumanbHbIN PEXUM CO34aHMs 0003HaYeHUn CBapHOro LWBa. B aTom
pexume Ha ctagum paboTbl ¢ paHTOMOM 0603HAYEHNsT CBApHOTO LBa aBTOMaTUYECKN
noabupaeTcs HoMep LWBa W onpeaenseTca KoM4ecTBO LUBOB.

[ob6aeneHa komaHaa lMpeobpa3osaHue o603HavYeHul u3 3D e 2D. KomaHaa
npeaHasHayeHa Ans npeobpasoBaHUS B pa3pyLUEHHbIX acCoLuMaTUBHbIX BUAAX
0603HayeHunn, nepenaHHbix U3 mogenu (3D), B 0603HauveHns 2D. MNMpeobpa3oBaHHbIe
0603HayeHnss 6yayT OOCTYNHbI ANA peAakTUpOoBaHUs B rpacouyeckoM AOKYMEHTE.

[ob6asneHa komaHaa KoHcmpykmueHblie afieMeHmbl c8apHbIX We08 ANs CO34aHus
n3obpakeHnn cTaHAAPTHbLIX KOHCTPYKTUBHLIX 3JIEMEHTOB LLBOB CBAPHbLIX COEAMHEHWN B
rpacpmnyeckmx JOKyMeHTax u ackmsax TpexmepHbix mogenen KOMIMAC-3D.
OcHOBHOM (PbyHKUMOHAN KOMaHAabl:
— KOHCTpYKTMBHbIE 3MEMEHTBI LLBOB CBAPHbIX COEANHEHN CO30aKTCA COMMacHO
cnegywowmm ctaHgapTam:
- [OCT 5264-80 Py4yHas gyroBas cBapka. CoegmHeHus ceapHble. OCHOBHbIE TUMbI,
KOHCTPYKTUBHbIE 3NIEMEHTbI U pasmepbl
- [OCT 8713-79 Ceapka nog dntocom. CoeanHeHusi cBapHble. OCHOBHbIE TUMbI,
KOHCTPYKTUBHbIE 3NIEMEHTbI U pasmepbl
- [OCT 14771-76 OdyroBas cBapka B 3allnTHOM rase. CoeanHeHNsa cBapHbIe.
OCHOBHbI€ TUMbl, KOHCTPYKTUBHbIE ANEMEHTbI U pasMepbl
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- [OCT 14806-80 [yroBasi cBapka antOMUHUA 1 anNtOMUHUEBLIX CMNaBOB B UHEPTHbIX
rasax. CoegnHeHnsi ceapHble. OCHOBHbIE TUMbI, KOHCTPYKTUBHbIE 3NEMEHTbI U
pasmepbl

- CosgaHve KOHCTPYKTMBHOIO afieMeHTa LWBa U pa3genkv KpoMok AeTanemn.
- YnpaBneHue co3gaHueM KOHCTPYKTUBHOMO 3fieMeHTa LUBaA.

- OTob6paxeHne pa3mepoB, B TOM YMCNE C HYNEBbIM 3HAYEHUEM.

— 3epkanbHoe OTpaXxeHne KOHCTPYKTUBHOMO arieMeHTa LuBa.

— Bbibop 6a30BOM TOYKM BCTABKM MPU CO30aHUN KOHCTPYKTUBHOMO 3rieMeHTa LBa.

- YnpasneHue co3gaHneM KOHCTPYKTUBHOTMO drieMeHTa pasfenkun KpOMOK AeTanen.
- OTob6paxeHue oTaeNbHbIX AeTanen KOHCTPYKTUBHOIO afeMeHTa.
OTobpakeHne KpOMOK AeTanemn KOHCTPYKTUBHOIO drieMeHTa.
OTobpakeHue LTPUXOBKM AeTanemn KOHCTPYKTUBHOMO afieMeHTa.
OTobpaxeHne pa3amepoB, B TOM YNCIIE C HYyJIEBbIM 3HAYEHNEM.
3epkanbHoe oTpaXeHue KOHCTPYKTUBHOIO 3fieMeHTa pasgenikm KpoMok AeTanemn.
Bbibop 623080 TOYKM BCTABKU NPU CO3A4AHUN KOHCTPYKTUBHOIO 31eMeHTa pasaenku
KpPOMOK feTanen.
- 3ajaHve pa3mepoB B COOTBETCTBUM CO CTaHAAPTaMM Ha KOHCTPYKTUBHbIE 3NIEMEHTbI

LLIBOB.

- @dopmMMpoBaHME CBONCTB KOHCTPYKTMBHOIO 3fieMeHTa LWBa AN UCNOMb30BaHUA B
oT4yeTax.
- Co3sgaHve KOHCTPYKTMBHOIO anemMeHTa pasgerikun KpOMOK AeTanen B ackuse

TPEXMEPHON MOAeNn ¢ aBTOMaTUYECKMM HamNoXeHNeM CBA3EN U OrpaHnYeHnn.

- PepaktnpoBaHune napameTpoB KOHCTPYKTMBHOIO 3f1EMEHTA.
- PepaktnpoBaHune pasMepoB KOHCTPYKTUBHOIO afieMeHTa.

MosiBunack BO3MOXHOCTb CO3[laBaTh Ycs108HOe 0603HaYeHUe ceapHO20 wea B MOLENM.
CospaHHoe ycnoBHoe 0603HavYeHne CBapHOro LWBa MOXET ObiTb NepenaHo B YEPTEXK.
Tarke B YepTex MoxeT OblTb NepefaHa AnvHa CBapHOro LWBa.

focTynHel criegyrowime cnocobbl Co3aaHns YyCNoBHOro 0603HavYeHNst B MOAENMN:

- [Ilo 2paHsiM — noo4epeiHO yKa3bIBaKOTCA rpaHn NepBoro 1 BTOPoro obbekra Ans
NMOCTPOEHUA MeXAy HAMWN CBAPHOrO LLIBA;

- [Ilo pebpam — LLIOB CTPOUTCS NO yKa3aHHbIM B Mogenu pebpawm;

- [lo moykam — B yka3aHHOW TOYKe rpaHu co3faeTcs yCroBHoe obo3HaveHve
KOHTaKTHOW CBapKu.

O6o3Ha4veHne cBapHOroO LLUBa, TaK Xe Kak 1 npu paboTe B YepTexe, 3agaeTcd B guanore
napameTpoB WwBea. [loCcTynHbl cneayoLwme TUnbl LBOB:

- CmaHOapmHbIl Wos;

- HecmaHOapmHbIl wos.

B paspen Pedakmop pnobaeneHa komaHaa MHghopmayusi o weax. OHa nossonseT
nony41Tb CBEAEHUS O ANMHE LBa M Macce HannaeneHHoro metanna. KomaHga
NPMMEHMMa K TPEXMEPHbIMU MOAENSM, coAepKaLlMM CBapHble LWBbI, U YepTexam C
accounaTUBHBIMU BUOAMW Takux MoAenen.

Macca HannaBrneHHOro MeTanna paccynTbiBaeTcs MO NAOTHOCTU 1 NNOLLL AN NonepeYyHoro
ceyeHus WwBea nMbo No 3agaHHOM Macce NOroHHOro MeTpa LWBa.

MNoTHOCTbL HannaBnNseMoro MeTanna MoXeT ObiTb BblOpaHa 13 cnpaBoYHUKa
Mamepuanbl u CopmameHmbI U BBeAEHa BPYYHYH0. [nowaab nonepevyHoro ceveHms
LuBa MOXeT ObITb paccunTaHa B avanore lMapamempsb! ceapHO20 wea vunv BBedeHa
BPYYHYIO.

B komaHay KoHcmpykmueHbie aneMeHmbI ceapHbIX weoe AobaBrneHa BO3MOXHOCTb
BbiOOpa NapamMeTpoB KOHCTPYKTMBHOIO 3f1iEMEHTa No ykazaHHOMY B JOKYMEHTE
0603HaYeHN0 CBapHOrO LLBA.

B komaHae Pedakmop KOHCMpPYKMuUeHbIX 35ieMeHmoe fo6asneHa BO3MOXHOCTb
OYMCTKM 06NACTM BHYTPU KOHTYpa HeCTaHOapTHOro ceapHoro wea B cootBeTcTBum ¢ FOCT
2.312-72.

,D,J'IFI NpepbIBACTOrO LBa NoABUITaCb BO3MOXHOCTb N3SMEeHEeHUA HanpaBneHnA NOCTPOEHUA.
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10.

11.

12.

13.

14.

B cTpoky cocTosiHusi guanora Beoaa napameTpoB CTaHAapTHOro Wea gobaeneHa
MHcpopmaLms o TUMe LWBa u cnocobe cBapku.

B aonanorax Beoga napameTpoB CTaH}J,apTHOFO 7 HeCTaHD,apTHOFO LBa Ha Cnnckax tuna
wiBa I'IpaBOI7I KHOMKOW MbILLM BbI3bIBAKOTCHA KOHTEKCTHbIE NaHeNun Bbl60pa TUna LwBa.

B ananorax NnpuNoXXeHna Ha Cnnckax napameTpoB ABOWHbLIM LLIENTYKOM I'IpaBOIZ KHOMKK
MbILLW Bbl3bIBAKOTCA KOHTEKCTHbIE MEHIO Bbl60pa 3Ha4YeHNA napameTpa.

B Ha6op nepemMeHHbIX obbekTa 0603HavYeHUs CBapKu B mMoaesin no6aBneHa nepemMeHHad
MaccChbil.

VMcnpaBneHbl HangeHHbIe OLOKU.

O6opydoeaHue: Pazesepmku

1.

3.
4.

B npunoxeHne gobasneHsbi:

— TPOWHWK, TVN 4;

—  TPOWHUWK, TUN 5.

B komaHoe Omeod cocmaeHoU nosisunachk onuua Coszdasamb JlUCMO8LIM MEJIOM.
Ecnu oHa BknoYeHa, To Modenb 0TBOAa CO30aeTcsl C UCMONb30BaHNEM JNTIUCTOBBIX
orepauun, a ecnm HeT, TO C UCMONb30BaHNEM NOBEPXHOCTEN. Pa3BepTka O0TBOAA CTPOUTCS
Takum obpasom, 4YTobbl NepeceyveHmnst Npu CTbIKOBKE Obln NCKMHOYEHbI.

MosBMNacb BO3MOXHOCTL SKCNOPTa AaHHbIX B doopmaTt Anisi ctaHkos ¢ UMY,
VcnpaBneHbl HanaeHHbIe OLLNOKMN.

O6opydoesaHue: MemannokoHcmpykuyuu

1.

2.

B komaHgax lNMnacmuHa v pynna omeepcmut NosiBUnack BO3MOXHOCTb 3a4aBaThb
hopmoobpasyoLLyo reoMeTpuio NPy NOMOLLM MOSIb30BaTENbCKOro 3CK13a.

MosiBunack komaHaa Cozdame yepmexxu ons Mpodgpuned, NMnacmuH u Peb6ep

)ecmkocmu. OCHOBHbIE BO3MOXHOCTM KOMaHAbI:

— OOBbeKTbl 4Nga co3gaHus YyepTexen MoryT 6biTb BblibpaHbl kak B [lepese mogenu, Tak u
B rpacmyeckon obnacru.

— HanpasneHune anemeHTa B KOHCTPYKLMM MOXET He coBMagaTh C HXU C OAQHON U3 Ocen
CUCTEMbI KOOpAMHAT. HecMoTpst Ha 3TO, BUAbI 3NIEMEHTa B YepTexe byayT KOPPEKTHbI.

- Tlpwu co3gaHnm YyepTexa maclwTab Buaa BblIbMpaeTca aBTOMaTU4eCKM B 3aBUCMMOCTH OT
rabapuTtoB cedeHus anemeHTa. Npn HeobxogmmocTn oOaBnATCA paspbiBbl BUAA.

— 3a oavH ceaHc paboTbl KOMaHAbl MOXET ObITb CO34aHO HECKOMNBbKO YepTexen.

Co3aaHHble YepTeXM ANEMEHTOB aBTOMAaTMYECKM NOOKNIOHAKTCA K COOTBETCTBYIOLLMM

ob6bekTam crneundukaumn B TpEXMEPHON MOAENMN KOHCTPYKLMW.

MosiBnnacek komaHaa CkpyasieHue. [103BONSET CTPOUTL CKPYINEeHUs Ha npodunsix,

nnacTnHax n pebpax >XecTKoCTW.

MosiBunack KomaHaa CneyuanbHas pa3desika, npegHasHavyeHHas Ans BbINONIHEHUS

pasgernku getanemn, NpUMbIKaloLWmMX K cTanbHbIM ropsayekaTtaHbiMm yronkam no FOCT 8509—-

93 n rOCT 8510-86, asytaspoBbiM 6arnkam no NOCT 8239-89 n weennepam no NOCT

8240-97. Pasgernka BbINOMHSAETCA B COOTBETCTBMM C TpeOOBaHMAMM K Npohnnsam

Aetanen, NPUMbIKaIOLWMX K NPOKaTHBbIM NPOdUIISAM B CBAPHbIX KOHCTPYKLMAX.

B napameTpax o6beKTOB NosiBMIacbk BO3MOXHOCTb YNpaBnaTh CO3A4aHMeM OOBHEKTOB

crneundukauum, a Takke BO3MOXHOCTb CMEHbI pasgena crneumdukaumn.

B koMaHgax nocTpoeHust NacTuH 1 Npodunen noseBunacb BO3MOXHOCTb Bblbopa LeHTpa

TSDKECTU CeYEHMS B KAYECTBE MO3NLMOHNPYIOLLIEN TOUKM.

B accoumnaTtnBHOM Buae ¢ MO4enu Tenepb MOXHO CO34aTh NPOEKLMIO HE BCEW

KOHCTPYKLUK, a MPON3BOJSIbHO BbIOPAHHOIO Tena UM KOMNOHEHTA.

KomaHgbl ®acka v IMa3 Tenepb MOTryT NPUMEHATHCA K pebpam KeCTKOCTU, MOCTPOEHHbLIM

Npv NOMOLLM cneumarnbHbiX KoMaHg npunoxexHns O6opyanoBaHue:

MeTasNNMOKOHCTPYKLUMK.

HopaboTaHa komaHaa Cmbikoeasi pa3dersika:
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10.

11.

12.

13.

14.

15.

- peanu3oBaHO aBTOMaTM4eCcKoe OO0TArMBaHWe pegakTupyemoro npoduns oo
¢dopmoobpasytoLLero,

- B KayeCTBE Kak pedaKTUpyeMoro, Tak 1 oopmoobpasyrolero oobekTa Tenepb MoryT
MCNONb30BaTbLCS NNACTVHbI U pebpa KEeCTKOCTU.

[ns nonen BBoga NnapamMeTpoB Tenepb MOXET UCMNOSb30BaTbLCS reOMeTPUYeCKUn
KanbKynsaTop.

Mpu BbINONHEHUM KOMaHAbl Pebpo xecmkocmu Tenepb MOXHO yKasblBaTb OObEKTbI
MOAenn, onpegensiowne pasmepbl pebpa.

B kauecTBe rpaHuLbl B KOMaHae YceyeHue/yOnuHeHue Tenepb MOXET UCNONb30BaTbCSA
NMOBEPXHOCTb MPOM3BOSIbHON hOPMbI (paHee rpaHuua Morna OblTb TONBKO NITOCKON).

K npounsam KOHCTPYKUMM Tenepb BO3MOXHO NpuMeHeHne koMaHabl Packa.

Ecnn B komaHgax, rae ncnonb3yetcs MexaHnam [No3nunoHnpyoWmMx TOHEK, HaXaTb U
yaepxusaTtb knasuwy <[Ipobes>, 70 MNo3MumoHnpyoLmne To4kn BblibpaHHOro 0b6bekTa
OCTalTCA aKTMBHLIMU AaXe B CriyYae, Korga Kypcop nepexoauT Ha Opyron ob6bekT.

B kauecTtBe hopmoobpasytoLero cedeHms Nnpodunsa Tenepb MOryT NCNONb30BaTbCA
oparMeHTbl U3 NONb30BaTENBCKON BMBNMOTEKM IaNEMEHTOB (chbann ¢ pacumpeHmem kie).

lNpunoxeHue Tpy6onpoeodnb! 3D

MpunoxeHne NonHocTbio NepepaboTaHo. HoBas Bepcusi NpunoXeHns Ha3blBaeTcs
O6opydoeaHue: Tpybonpoeodni; ms harna npunoxennss — Pipeline.rtw.

BHaumanue!!! MNpexHsa Bepcus npunoxexus, Tpy6onpoeods! 3D (nvs danna —
Piping.rtw), ocTaeTcsl B KOMMMeKTe noctaBkn. Ee pekomeHayeTcsa ncnonb3oBaTth TOMBKO
ANs nogaepxkn mogenen Tpyéonposogos, BbinofiHeHHbIX B KOMIMAC-3D Home Bepcum
16 n 6onee paHHUX.

MpunoxeHne O6opydoeaHue: Tpybonpoeodbi NpeaHa3Ha4YeHO Asi NPOEKTUPOBaHUSA
pa3BeTBMEHHbIX cMcTeM TpybonpoBooB. OCHOBHbLIE OTNNYMSA HOBOW BEPCUM MPUIOXKEHNUS
OT NpPEXHeMN:

- B npouecce NocTpoeHusi TpaekTopumn Tenepb aBTOMaTUYECKN CTPOUTCH M cam
TpyOONpoBOA; ero napaMeTpbl 3a4alTCs Ha cneynanbHon naHenu. B npunoxeHunn
Tpy6onpoeods! 3D TpeboBanock OTAENbHO CTPOUTL TPAEKTOPUIO, a 3aTeM — TPYObl
Ha Hen.

- B 3aBncMMOCTM OT KOH(UIypaLMmn TPAaeKTOpMM BbINOSHAETCS aBTOMATUYECKMI No400p
aetanen Tpybonposoga. Hanpumep, B MecTe NOBOpOTa TPAEKTOPUN aBTOMaTUYECKM
pasmeLlaeTca oTBog unum crmb Tpyobl, a B MecTe nepeceveHus Tpyb nossnseTcs
TPOVIHUK Unn Bpeska. bnarogaps aTomy BpeMs nocTpoeHus Tpybonposoaa
3HAUYUTENbHO COKpaLlaeTcs.

- TpybonpoBog otobpaxaeTcsa B [lepeBe mogenu otaenbHbIM 0OGBbEKTOM, YTO AenaeT
HaBurayuto no npoekty 6onee ynobHon. Beibop Tpyb 1 anemMeHTOB He OrpaHUYeH
Tpemsa Tunopasmepamu (Dy 20, 50 n 150), kak 9TO ObINO B NPUNOXEHUN
Tpy6onpoeodn! 3D.

- [nsa pa3meLLeHnsi 3NeMeHTOB B NPOLECCe NOCTPOEHMS TpyOONpoBoAa MCNONb3oBaHMe
KOomMaHA conpsikeHun ns 6asosoro gyHkumoHana cuctembl KOMIMAC-3D 6onblue He
TpebyeTca. QnNemMeHThbl pa3MeLLanTcs NPy MOMOLLN «MarHUTHBIX COMPSDKEHNNY
OpUEHTaLMsA aneMeHTa onpeaenseTcs aBToMaTuyeckm Npu NoaBeaeHUN ero K TO4Ke
BCTaBKM.

Banbl u MexaHu4Yyeckue nepedaqyu

"eHepauna TpexmMepHbIX Mogenen

- [lepepaboTaH moaynb reHepaumm 3yb4aTtbix BEHLOB, bnarogapsa yemy 3ybyaTble
BEHLbI Tenepb cTposTcst 6onee yem B 10 pas ObicTpee.

- PaspabotaH Mmoaynb reHepaunm reoMeTpu4eckn KOPPEeKTHbIX Mogenen 3ybyaTbix
BEHLIOB YepBsYHbIX konec. Moaynb peannayeT yHUKanbHyt0 MEeTOANKY NOCTPOEHUS,
nMUTUpYIoLLYto 3y6odpesepoBaHue.
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PaspaboTaH moaynb reHepaumm reoMmeTpuyYeckn KOPPEKTHbIX MOAENeNn KOHUYECKMX
KPYroBbIX KONec ¢ KpyrobiM 3ybom. Moaynb peanuayeT yHUKanbHyt METOAMKY
NOCTPOEHUS, rapaHTUpytoLLyto cobupaemocTb nepegayn — 6e3 B3avMmonepeceyeHnn u,
Kak NnpaBuIio, yaoBNeTBOPUTENbHOE pacrnofioXeHne MrHOBEHHOW NMOLLAAKN KOHTaKTa.
PaspaboTaH mogynb reHepauumn peannuctnyHon pesbbbl BCex TMNoB, obecnevmBatoLLmi
NOCTPOEHME He TONbKO Npodunen, HO 1 Bbixofa pesbo.

B Moayne reHepaumm Mmogenemn KoOHMYECKNX Kosec C KpyroebiM 3yOOM BBeAEHA
BO3MOXXHOCTb YMNpaBfieHNs NONOXEHNEM CYMMaPHOro NATHa KOHTaKTa 3a cyeT
N3MEHeHMs NapaMeTpoB Nokanuaauun. 3HavyeHns KO3 PULNEHTOB NoKanMsaumm
YyCTaHaBNMBAOTCS BPYYHYHO B NONb3oBaTenbCckoM danne Shaft3D.ini.

MepepaboTaH MexaHM3M reHepaumMm MoAenen YepBAKOB: TeNepb A1 BCEX BapUaHTOB
dopmupyeTca oceBorn Npodunb N reHepaunst OCyLLLECTBIAETCA N0 O4HOMY MPUHLMMNY.
ObGecneveHa reHepaums Mogernen YepBsiyHbIx konec TunoB ZI, ZN1, ZN2, ZN3, ZT1,
ZT2 (paHee — TonbkO TMna ZA).

B mogensax obecneveHa reHepauunsa BbIXO40B Npodunnen 4epBskoB (BCEX TUMOB) NPU NX
Hapes3aHuu Ha Bany.

PaspaboTtaH mogynb reHepaLlmn reoMmeTpuyeckn KOPPEKTHbIX MoAernen 3ybyaTtbix
BEHLIOB rNMobonaHbIX YEPBSKOB U YePBSIYHbIX KOSlec.

PaspaboTaH moaynb reHepaumm reoMmeTpuyYeckn KOPPEKTHbIX MOAENEN 3Be3004€EK U
LEBOYHbIX KONEeC LIeBOYHON nepeaayu.

Pa3paboTaHbl MOAyNu reHepaLmm reoMeTpuHeckn KOPPEKTHbIX TPEXMEPHbLIX MOAENEN:
— LUeCTepeH umnuHapruyeckon 3ybyaTon nepegaydm ¢ 4acoBbiM Npodunem,

— 3BE3404€EK M LIEBOYHbBIX TPUOOB LIEBOYHOWM YAaCOBOWN nepenayn.

PaspaboTaH dyHKUMoHan dopMmnpoBaHms pe3bboBbiX XBOCTOBUKOB C BHELLHEN
MeTpudeckon pe3bbon HeNoCpeaCTBEHHO B TpexmMepHon Mmogenu. MNpuHumn Beibopa
pe3bbbl 1 ee NnapamMeTpoB NOSHOCTLIO 3aMMCTBOBaH U3 Ananora co3fgaHusa pessobl B
npunoxexHun Basbl u MexaHu4Yeckue nepedayu 2D.

PaspaboTtaH mogynb reHepaumn reoMmeTpuyeckn KOPPEKTHbIX MoAernen NoCcKnxX Konec
nnockouMnMHapuyeckon 3ybyaTon nepegayn.

HopaboTtaH Moaynb reHepaumm reomeTpuYeckn KOPPEKTHbIX MOAENEN LeCTepPeH
KOHMYECKOM nepeaayn ¢ KpyroBbiM 3y6oM. N3MeHeH NpUHUMN Ha3HaYeHUs
KO3(pPMLMEHTOB foKanmnaaumm n nx U3NYECKnin CMbICI: TeNepb OHW COOTBETCTBYHOT
yrnam KayaHus ngeanbHoro obkaTtHoro Bblpesa wectepHu. Kpome Toro, paspaboTaH
MEeXaHW3M COXpaHeHWsi ngeanbHOro o6kaTHOro Belpesa wectepHu. CoxpaHeHHble
AaHHble aBTOMaTUYECKN UCNONb3YTCS NPU NOCNEAYIOWNX NEPECTPOEHNSX LLUECTEPHN
(non6ope koathdUUMEHTOB Nokanuaaumm Npu peryrmpoBKe MOMOXEHUSA 1 pa3mepa
NsATHa KOHTakTa), bnarogaps 4emy nepecTpoeHns 3Ha4YUTENbHO YCKOPSIHOTCS.

CosgaHune yepTexen

BBegeHo [oNonHMTENbHOE NOCTPOEHWEe ANA KOHMYECKON nepenayn ¢ KpyroBbiMu
3yObSAMN — M3MEpPUTENbHOE CeYeHme.

Tenepb 3agaHve gnameTpa pe3bbbl BO3MOXHO HENOCPEOCTBEHHO B Ananorax
penakTupoBaHusi napaMeTpoB pe3bobl.

YcoBepLUEHCTBOBaAH NpOLEeCC NOCTPOeHNs npodunen pesbbbl: fopaboTaHbl BIHOCHbIE
3NeMeHTbl ¢ Npocmnsamu pe3bobl.

PaspaboTaH dyyHKUMOHaN nocTpoeHnst npotodek ansa ynopHon (FOCT) n kpyrnon

(DIN 405) pesbb.

MosiBunack BO3MOXHOCTb CO30aHUSA BbIHOCHbBIX 3N1IEMEHTOB C NPOMUNSMN NPOTOYEK
noAa BbIxon pe3bboobpasytoLlero MHCTPYMeEHTa, B TOM Yncrie Ans MecTa nog yCTaHOBKY
KPYrron LWMLUEeBON ramkn u CTONOPHON MHOronanyaTon wanbsl.

MosiBunack BO3MOXHOCTb CO30aHUS BbIHOCHbBIX 9fIEMEHTOB C NpoduiieM KaHaBku o
A3bIYOK CTOMOPHON Wanbbl 4ns MecTa nNog YCTaHOBKY KPYIfon LWSNLEBOW Frankn u
CTOMOPHOM MHOronan4yaTomn wanobl.

MosiBunacbk BO3MOXHOCTb MOCTPOEHUS MPSAMOYrONbHOW BHELLHEN U BHYTPEHHEN
pe3bbbl. [JaHHbIN BUA pe3bbbl He cTaHAapTM30BaH; 6a3a AaHHbIX AN Hee Gbina
paspaboTaHa ucxogs ua npaktmyeckoro onbita. Bece BbibpaHHble 13 6a3bl napameTpbl
OaHHON pe3b0bl MOTyT ObITb M3MEHEHbI NOMb3oBaTenem (guameTp, war, paboyas
BblCOTa Npoduns), a cama pe3bba MoXeT OblTb Kak MPAMOYrofnbHas, Tak U KBagpaTHas.
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MosiBunachk BO3MOXHOCTb MOCTPOEHNS MOOYMNBHOW U MUTYEBOW BHELUHEN U BHYTPEHHEN
pe3bbbl 4NA X040BbIX BUHTOB. [laHHble BUAbI pe3bb He CTaHO4apTM30BaHbI;
NPUMEHSIOTCA B y3Mnax meTannopexyliero obopynosaHus. JONONHATENBHO A5A 3TUX
pe3bb obecneyeHo NOCTPOEHMNE BbIHOCHbBIX 31IEMEHTOB C Npodunem pe3sbobl.
MosiBunacbk BO3MOXHOCTb MOCTPOEHNSA HECTAHOAPTHON METPUYECKON U
TpanewuenaanbHOW BHELHEN U BHYTPEHHeW pe3bbbl. HecTaHaapTHbIMKU s
MEeTpUYecKon pesbbbl MOryT ObiTb AMAMETP U LWar, a Ans TpaneuengansHon — nobble
napameTpbl (aameTp, war, paboyas BblcoTa Npodunsa 1 yron npodunsa pessonl).
PaspaboTaHbl 1 4OCTYMHbI 4NA NPOCMOTpa B Ananorax cosgaHus pesbbbl criegyouime
CCbINIOYHbIE LOKYMEHTHI :

MBC 001-2015. Pasamepbl NpOTOYEK OS5 HAPY>KHOW U BHYTPEHHEN YNOPHOM pe3b0bl,
MBC 002-2015. Pasmepbl NpOTOYEK AS151 HAPY>KHOW 1 BHYTPEHHEN KPYrion pe3bobl,
BC 003-2015. MNpsamoyronbHasa v kBagpaTHasi pe3bba. Pasmepbl,

BC 004-2015. O603Ha4eHus pe3bbbl Ha YepTexax.

Mpy NOCTPOEHNN KaHaBOK MO CTONOPHOE KONbLIO AnaMeTp LMNNHOPUYECKON CTYNeHN
fonbLue He NPMBOANTCA aBTOMATUYECKU K YCITOBHOMY AnameTpy CTOMOPHOro Konbua. B
6a3bl AaHHbIX 415 CTONOPHbIX KONeL, BKIHYEHbl MUHUMAarbHbIE U MakCUMarnbHble
OnameTpbl LUANHOPUYECKOW CTYNEHUN, Ha KOTOPbIE OHM MOTYT yYCTaHaBNMBaTbLCS.
MosiBuNack BO3MOXHOCTb NOCTPOEHMS BHELUHUX W BHYTPEHHWX 3BOSIbBEHTHbIX LUMNLIEB
no OCT 1.00086-73 (aBMaunoHHas NpOMbILLNEHHOCTL). cnonb3yemble nons OonyCcKOB
n o603HavYeHMs WNMUEB Ha YepTexe 1 B Tabnuue napameTpoB — no atomy xe OCT.
MosiBunacbk BO3MOXHOCTb pasfaenbHOro 3agaHnsa pacok y YepBaYHOro koneca u
oTpaboTkn cMTyauun BbIXOAa Bbipe3a YepBAYHOrO Koreca Ha coceiHme CTYNeHwu.
MosaBmnnack BO3MOXHOCTbL NOCTPOEHUS BLIHOCHOMO 3fiEMEHTa ¢ npodunem yepssika ZA.
lMocTpoeHme BbINOMHAETCH AN OBYX BapUaHTOB CEYEHUIN: OCEBOE U HOPMarbHOe.
YcoBepLUEHCTBOBAHO NOCTPOEHNE KOHUYECKMX LeCTepeH: 400aBnNeHo CKpyrneHve B
CTyneHbKe nepexoaa Ha LMIMHOPUYECKYHO CTyneHb Ha 0BpaTHOM KOHyce u hacka Ha
CTyneHbKe nepexoaa, a Takke BO3MOXHOCTb 3afaHUs BENMYMHbI cpesa 3ybbeB Ha
BHYTPEHHEM TopLie 1 6a3oBor noBepxHOCTH (ba3oBasa NOBEPXHOCTb Npw Bbibope
BblaenseTcsa usetom). MNMpu narotoBneHnn wectepHn 6azoBasi NOBEPXHOCTb
Heobxoanma Ans yCTaHOBKM 3aroTOBKM Ha onpaBke 3ybope3Horo craHka u ans otcyeta
Hanagku yCTaHOBKM 3yb6ope3Hom rofoBku, a npu cbopke 6asoBasi MOBEPXHOCTb CAYXUT
6ason onsa perynupoBKy 3aLensieHuns.

PeanunsoBaH dyHKLUMOHAN NOCTPOEHMUS Bbixoda 3yb6ope3Horo MHCTpyMeHTa (dpes) Ha
Ban-WeCTepHSX Ans umnuHapudecknx 3ybyatbix nepegad. [JaHHoe nocTpoeHne
OOCTYMHO Takke B Modenu.

KaHaBka nof BbIxOA LWndoBanbHOMo Kpyra Tenepb MOXeT ObiTb MPOM3BOSIbHOM
WwnpuHbl (310 gonyckaet FOCT 8820-69).

MosiBunack BO3MOXHOCTb M3MEHEHUA (hopmaTa nnmcTa YepTexa HeNnocpeaCcTBEHHO U3
MEHI0 NpunoxxeHnsa Basnbl u MexaHu4vyeckue nepedayu 2D.

[lopaboTaHbl BbIHOCHbBIE 3NIEMEHTLI OCHOBHOM M YNPOLLEHHOW 3aThbISTOBKM 3yba:

— BbIHOCHbIE 3fIEMEHTbI caenaHbl 6onee KOMNAKTHLIMU;

- wpundT 060o3HaveHns BMaa n paspesa npmeeneH B cootsetctame ¢ FOCT 2.316-68;
— Ons yrnoBbiX pa3mepoB AobaBrneHbl npeaeribHble 3HaYeHus.

[oGaBneH BbIHOCHON 3IEMEHT C CEYEHMEM KaHaBKWM Nog cTonopHble konbua no FOCT
13940-86 n TOCT 13942-86.

Cnyuyawm, Korga Ha KOHUYECKUX LLECTEPHAX Marnoro guameTpa LUNOHOYHbIN nas
npopesaeT KOHYC NOAHYTPEHUS UK Aaxe 3y0 LecTepHU Tenepb UCNPaBsoTCA
aBTOMaTMYECKU U He TPeBYIOT py4yHOM AopaboTKn YepTexa u Mogenu.

B cuTyauun, korga Ha KOHUYECKMX LLIECTEPHSX OuaMeTp crieaytoLlen 3a KOHYCoOM
NOAHYTPEHUSA LUNNHOPUYECKOWN CTyneHu Obin BonbLue guameTpa OCHOBaHWUS
NOAHYTPEHUS, Nony4vanacb HECTbIKOBKA CTyneHen. [Inga ncknoyeHns atoro gobasneH
ellle OAVH BapuaHT OTPUCOBKKU. B 3TOM BapraHTe ykasblBaeTcsi He rnybuHa KOHYCHOro
noaHyTpeHus, a obwas rnybuHa BMecTe C LMNMHAPUYECKOW CTYMNEHBIO N ee AuaMeTp.
ConpsikeHne KoHyca CO CTYNEeHb CTPOUTCA aBTOMaTUYECKU.

[na koHnvecknx npamodyobix nepegay gobasneHbl 4ONONHUTESbHBIE 3NTIEMEHTDI:

- BuA 3yba c ykasaHuem pasmepa A0 U3MEPUTENBHOIO CeYeHus,
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- npodunb 3y6a B U3MEPUTENBHOM CEYEHMMN C YKa3aHNEM KOHTPOSIbHbIX pa3mMepoB
3yba.
OnTuMM3npoBaHbl pa3mMepbl Tabnuy napameTpoB, 6narogaps Yemy Tabnuubl ctanm
Bornee KOMNaKTHbIMMU.
lMocTpoeHmne BLIHOCHOIO aNieMeHTa C Npodunem YepBska B OCEBOM CeYEHUN
BbINoNHAeTcs Ans Yepsskos Tuna Zl, ZN1, ZN2, ZN3, ZT1, ZT2 (paHee — TONbKO ANg
Tuna ZA).
MocTpoeHne rmobonaHoro Yepsska ¢ anemeHTamm odopmreHus (tabnuua
napameTpoB, MECTHbIN pa3pes C NPodunemM, BLIHOCHOW 3fIEMEHT € Npodunem
YyepBsika, CXxema pa3BepTKU BUTKA Ha pacyeTHOM rnobovae yepsska). [Mpu aTtom
KOHTpONupyemble NnapaMeTpbl B Tabnuue napaMmeTpoB (AenuTenbHas TonwmHa no
XOpAe BUTKA, BbICOTa A0 XOPAbl BUTKA) aBTOMATUYECKN YTOYHAKOTCA nocne
dopMUpOBaHUS TPEXMEPHON MOAENMN.
[MocTpoeHne rnobomaHoro YepBAYHOro Kosieca ¢ anemeHTamm odopmnenus (tabnuua
napameTpoB, BbIHOCHOM 3N1IEMEHT C Npodunem 3yobeB YEPBAYHOIO KOneca B OCEBOM U
HOpManbHOM ceyeHun). Mpr 3TOM KOHTPONMpPyeMble nNapameTpbl B Tabnuue
napameTpoB (aenutenbHaga TonwmHa 3yba no xopae, BbicoTa 40 XopAbl) yTOUHSOTCA
nocne popMmMpoBaHua TPEXMEPHOW MOAENN.
Mpn NOCTPOEHMUN LUNMHOPUYECKOTO YEPBSYHOrO Kofieca OCTYNHO NOCTPOeHne
BbIHOCHOTO 3fieMeHTa ¢ npodunem 3ybbeB YEPBAYHOIO Koreca B OCEBOM U
HOpMarnbHOM ceyeHun). Mpu 3TOM KOHTpoNMpyemble napameTpbl B Tabnvue
napameTpoB (genuTenbHas TonwmHa 3yba no xopae, BbicoTa 40 XOpAbl) YTOUHSOTCA
nocne opMuUpoBaHns TPEXMEPHON MOAESN.
Peanun3soBaHa aBTomaTnyeckas nepegaya o603Ha4yeHNsa 1 HaMMEHOBaHUA U3 YyepTexa B
TPEXMEPHYIO MOAENb NPU ee reHepaunn.
PeannsoBaHo nocTpoeHne n3obpaxeHnsi 3Be3404KM LIEBOYHON Nepeaayn ¢
anemeHTamm ocopmrieHms (Tabnuua napaMmeTpoB, BLIHOCHOW 3fIEMEHT C MPodUem
3ybbeB).
PeannsoBaHo nocTpoeHne n3obpaxeHns LLeBOYHOro Koreca LieBOYHOWN nepenaydm ¢
anemeHTaMmm 0opMIieHUs (BbIHOCHON 3NIEMEHT C OTBEPCTUSIMU MO, LEBKK).
O6ecneveHO NOCTPOEHME pPa3MepoB Ha BbIHOCKE C MPOdIMIEM 3BE3404KUN LIENHON
nepegauu.
Mpn NoCTpoEeHMN HeCTaHAAPTHBIX NPSIMOOOYHBIX LWNMLEB TENEPb MOXHO
pegaktupoBaTb Ntobble napameTpbl, ONpeaensioLne Nx reoMeTpuio.
BBeneH dyHKUMOHAN NOCTPOEHMS KaHaBOK M NOCAA04HbIX MECT nog, KonbLa
pe3nHoBbIE YNNOTHUTENBHbIE Kpyrnoro cedeHnst no FOCT 9833-73.
dyHKkUMoHan noctpoeHus Konbyeebix omeepcmut nepepaboTaH B pyHKUMOHAN
Bbipe3bl no kpy2oeomy maccuegy. [ToOMUMO KpyribIX OTBEPCTUIN, AOCTYMHbI
CEerMeHTHble Bblpe3sbl. [1pn 3TOM Kpyrnble OTBEPCTUSE MOTYT OblTb NOCTPOEHLI B Pa3HbIX
BapuaHTax (c backamu, ¢ pe3bboMn, rnyxme, ¢ LEKOBKOM — Bcero 32 kombuHaumm), a
TaKke C HEHYNeBbIM 3HA4YEHUEM Yrria OCv NepBOro OTBEPCTUS.
[o6aBneHa BO3MOXXHOCTb NMOCTPOEHUS HAPYXKHbIX M BHYTPEHHUX 3BOSIbBEHTHbIX LML,
cornacHo DIN 5480-2006.
Pa3mepbl Bana Tenepb CO34al0TCA B TOM Xe BUae 4yeprexa, Yto u nsobpaxeHue Bana.
CneumanbHble BUAbl ¢ pasmepamm 6onbLie He OPMUPYHOTCA.
Ecnu pa3mepbl, aBTOMaTMyeCcKkn NpocTaBreHHbIE NPU CO34aHUN CTYNEHN C pa3Mepamu,
ObINN OTpeaakTMpOBaHbl BPY4YHYHO (HanpyumMep, Nonb3oBaTenb U3MEHNN
MEeCTOMNOOXeHWe pa3mMepHON HaANUCKU, TOYKU MPUBA3KN 1 MPOY.), TO 3TN N3MEHEHUS
COXpaHATCA NpU NEPECTPOEHUN N300paxxeHns Bana, B TOM Y1crne nocrne
pedakTMpoBaHusa Opyrux ctyneHen n gobaesneHnsa HoBbIX. [oTepsa Nonb3oBaTENbCKOM
HaCTPOVIKN pa3MepoB MOXET NPOU3ONTUN TOMBKO B pe3ynbTaTe 3HaYMTENbHbIX
M3MEHEHUI NapamMeTpPoB TOW CTYMNEHU, K KOTOPOWM OHU NPOCTaBSIEHbI.

Pac4yeTbl MexaHn4eCcKumx nepenav

B pacyeT KOHMYecKol nepepaym ¢ KpyrobiMu 3ybbsiMmn BBEAEH PacyET yria HaknoHa
3yObeB Anst pagmnanbHO-CnMpanbHbIX KONec.

M3meHeH anropuTm pacyeTa yrnoB HaknoHa 3yObeB B BUHTOBOW 3BOSIbBEHTHOMN
3ybuyaTton nepegave.
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MonHocTbo NepepaboTaH MoayNb pacyeTa 3ybyaTo-peMeHHON nepeaaym:
AKTyanuanpoBaHa MeToauKa pacyeTta nepegay n NPOEKTUPOBAHNS LUKMBOB. AKLEHT
cAenaH Ha peLleHUn 3a4a4n KOHCTPYKTOPCKOro NPOEKTUPOBaHUA — OT
MEXLEHTPOBOro pacCcTosHUA nepefaydv 1 yncrna 3ybbeB LKMBOB K NOAB0OPY peMHS.

- Bbibop 3ybuaToro pemHs moxeT 6biTb ocywecTBneH kak no OCT 38 05114—76, Tak u
no katanory cdpupmbl Optibelt (FTepmanusa; www.optibelt.com). JoctynHo 10 Tunos
pemMHel (U3 XroponpeHa u nonvypeTaHa, pasHon NPOYHOCTM U pa3HOW reoMeTpum —
C TpaneuenaanbHbIM U NONYKPYrnbIM Npodunem).

- 3apaHue yncna 3ybbeB peMHsi B reOMETPUYECKOM pacyeTe MOXET OCYLLECTBATLCA
KaK nytem Bblbopa no HopmaTuBHOMY AokymeHTy (katanor Optibelt unn OCT), Tak n
nyTeMm BBOAA NPOM3BOMBbHOrO («NoA3aKka3HOro») 3Ha4eHMs1 C COXpaHeHneM B
nonb3oBaTeNbCKON Oa3e AaHHbIX.

- [o6aBneHbl NPOYHOCTHON NPOBEPOYHbIA U NPOEKTHLIN PaCYeThI.

- WMcxogHbiMy gaHHbIMKM 515 NPOEKTHOro pacyeTa SBNSATCA: 3HavyeHne Tpebyemon
MOLLIHOCTM, YacToTa BpaLLeHUsA Masnoro LWKMBa, NpeaBapuTenbHble 3Ha4YeHUs
MEXLEHTPOBOrO pacCTOsiHUA 1 NepeaaToyHOro yncna, KoaduumMeHT JUHAMUYHOCTU
Harpy3kum n HopmaTUBHbIA UCTOYHMK nogdopa pemHen: OCT 38 05114—-76 nnn
KaTanor Optibelt.

— [Mpu BbINONIHEHNM NPOEKTHOIO pacyeTa UMeEeTCA BO3MOXHOCTb OrpaHNYyeHns
obnacTtu noucka, a Takke Bbloop cnocoba hopMMPOBaHUS CrMCKa ONTUMAarIbHbIX
nepenav:

* 0b6wWwnin cnucok anga Bcex npodunen, 4Tobbl MOXHO ObINO HanWTK Hanbonee
ONTUManbHbIN BapuaHT,

* nnbOo cnMCoK oNTMMarbHbIX Nepeaad Ans Kaxaoro npoduns, YToobl MOXHO
ObI1N0 BLINOMHUTL CPaBHEHNE Nepefad C pasHbIMU NPOPUIIAMM.

- PesynbtaTtom noucka siBNSETCS pa3BepHyTbIN CNNUCOK Nepeaay ¢ pacyeTHbIMU
XapakTepucTmkamm (reoMeTpudeckme napameTpbl, Jonyckaemasi MOLWHOCTb U
obbem, 3aHMmaembIn nepegaden). CnUcok MoXeT BbITb COXpaHeH B BUAE OTYeTa.

= [Mpu BbINONIHEHUM NPOYHOCTHOIO NPOBEPOYHOrO M NPOEKTHOrO PacyeToB ANs PEMHEN,
BblIbpaHHbIX 13 kaTanoros Optibelt, ncnonb3yloTca AaHHbIE U METOAMKN, U3MOXEHHbIE
B MaTepuanax coupmsl Optibelt.

PacwwupeH BbiGop TMNoB 3y6ope3Horo MHCTPYMEHTa Npu pacyeTe UUNINHOPUYECKNX

LUECTEPEH (B pa3HbIX TUMaxX pacyeToB): YepBAYHas dpesa, 4onbsk, auckoeas dpesa,

nanbuesas opesa, 3ybopesHas rpeberka, Ylry. JaHHble 06 MHCTPpYyMEHTE MOryT ObiTb

BblGpaHbl M3 6a3bl MW BBEAEHbI BPYYHYIO ANs1 HECTaHA4APTHbLIX NapamMeTpoB nepeaau.

OTa vHdopmaunsa 3aTem UCNONb3YETCs NPU NOCTPOEHUN BbIXO40B 3y6Ope3Horo

WHCTPYMEHTa B reomeTpun getanen npm obpaboTke.

B pacueT KoHn4eckon npsamo3ybon nepefaym BBeOeH pacyeT yria CXOANMOCTU NINHUIA

OCHOBaHuA 3yba 1 yTOYHEHO Ha3BaHMe KOHTPObHbIX NapamMmeTpoB. [locne pacyeTta

napameTp BbIBOAUTCHA B OTHET M B Tabnuvuy napaMeTpoB Ha YepTexe.

PeanunsoBaH BOCCTaHOBUTESNbHbIM pacyeT LNNMHAPUYECKon 3ybyaTon nepegadun

BHeLUHero 3auenneHns. akTudeckn Takom pacyeT npeacrasnsdeT cobon noagbop

napamMmeTpoB 3yGuaTon napbl NpU BbIXOAE €€ U3 CTPoS (T.€. NPU PEMOHTE y3na) u

BbINOJSIHAETCS HA OCHOBaHUN 3aMepOB OOCTYMNHbIX Pa3MepOB LWEeCTEPEH Napbl.

lMocne BBOAA OCHOBHbIX MCXOOHbIX AAHHbBIX U onpeaeneHms cnocobos 3amepa

dopmupyeTca kapTa 3amepoB (Habop NMCTOB KapTbl 3aMEPOB U UX coaepKaHne

MEHSIETCS B 3aBUCUMOCTM OT U3BECTHbIX NCXOAHbIX AAaHHbIX U U3GpaHHbIX cnocoboB

3amepa).

Mocne nonyyeHnst AaHHbIX NO KapTe 3aMepa Nofb3oBaTellb MOXET BHECTU JaHHbIE B

COOTBETCTBYHOLUMX AManorax BBOAA.

B pesynbTupytowem guanore nonb3oBaTenb, OPUEHTUPYACH HA pacHeTHOE 3HaYeHne

OCHOBHOTrO LUara 3auenseHus, MoXeT BblbpaTb Hanbonee NoaxoAsLLNA BapuaHT

coyeTaHusa CTaHdapTa Ha nepegady, Moayns, yrna npoduna n UCXOAHOro KOHTYpa.

[Mocne okoHYaTeENbHOro pacyeTa Nonb3oBaTenb NEPEXOANT B CTaHA4APTHbIN Ananor

reoMeTpuUYEecKoro pacyeTa nepefaydu, rae u 3akaH4nMBaeT ee pacyer.

[aHHbIn MOoaynb B HAcTosILLEe Bpems npowlen anpobauunio B cnyxbe rnaBHoro

mMexaHunka OCKOMbCKOro aneKkTpomMeTannyprnieckoro kombuHara, rge nony4umn
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NONoXNTENbHbIE OT3bIBbI U Y)XKe Hallen nNpakTuyeckoe npumeHeHune. Mcnonb3oBaHme
MOAYns NO3BOSUIIO 3HAYMTENBHO CHU3UTb BPEMEHHbIE 3aTpaTbl Ha
BOCCTaHOBUTENbHbIE pacyeTbl NOAO0OHLIX Nepeaay 1 NOBbICUTb UX TOYHOCTb.

Ecnu npu pacueTte 3ybyaTbix Nnepegayd co cCTaH4apTHbIM UCXOAHBIM KOHTYPOM Y
CTaHOapTHbIM MoayremM n 06paboTke 4ONBSKOM BbIACHAETCS, YTO CTaHAAPTHOrO
aonbska HeT, TO Ha 3KpaHe NOSABMAETCH OKHO ANs Bblbopa HeCTaHAapTHbIX J0NOAKOB
13 nonb3oBaTenNbCckon 6asbl. B 3TOM OKHE MOXHO BbliGpaTh HYXHbIN AONBSAK UM BBECTU
B 6a3y HOBbIN OONOSsK.

PaspaboTtaH mogynb reomeTpuyeckoro pacyeta rnobomgHbix nepegad. Mpu atom
Kpome cTaHaapTu3oBaHHbIX TUNoB (GB u GAU), gocTtyneH HecTaHOapTM30BaHHbIA TUM
GAUT — B 4UepBSAKOM, Y KOTOPOro B kKayecTBe Npodunsisi BOrHyTON HENMHENYaTomn
NOBEPXHOCTU NPUMEHSIETCA Ayra OKPY)XHOCTU. BOrHyTbin npodunb YyepBska
obecneynBaeT Goree paBHOMEPHOE pacnpeneneHne Harpysku mexay 3yobsmum
Koneca, KOHTaKTUPYIOLWMMK C BUTKaMKN YepBsika Ha Bxode. Kpome Toro, cKkpmerieHue
npogunsa Yepssika NOMOXNUTENbHO BIMSAET Ha HECYLLY CNOCOBHOCTL rnobonaHomn
nepegauu.

PaspaboTaH mogyrnb reoMeTprMyecKoro pacyeTta LeBOYHbIX Nepeaay Ha OCHOBe

PTM 31.4005-76.

B BbIHOCHOW anemMeHT ¢ NpodunemM 3Be3404KM LienHon nepegayn aobasneHbl
pasmepbl.

Ob6ecneveH aBTonoabop 3y60ope3HOro MHCTPYMEHTa NpyM CMEHe MOAyrs B pacyeTe
crneayLwmx nepegad: UMNMHAPUYECKNE BHELLHErO Y BHYTPEHHErO 3aLuenneHus,
peeyHas, BUHTOBas, NnaHeTapHas, opToroHanbHas, 3ybyartas rnyxas mydra.

CHSATO orpaHu4eHne Ha 3Ha4YeHe MEeX0CEeBOro yria B pacyeTe KOHNYECKON
npsimo3ybon nepegayn. Tenepb MOXHO NPOEKTUPOBATbL Takne nepenadn ¢ MexoceBbiM
yrnom ot 0° go 85° (paHee ot 15° oo 85°). NpoBepeHO Ha peanbHON KOHUYECKOM
nepegade c yrriom 4,5°.

Bo Bce Tunbl nepenay BBeAeHa KpaTkas AMarHoCTUKa xoaa pacyeT reoMeTpuun.

My Tbl 3ybuaTble coeanHuTenbHble: AopaboTaH anropuTm pacdeTta KoadpLneHToB
CMELLEHUSA NCXOOHOr0 KOHTYpa. NMoMMMO nonyyYeHns pacyeTHOro 3HadveHuns fobasneHa
BO3MOXXHOCTb Py4HOro BBOAA.

PaspaboTaH MOAaynb reOMETPMYECKOro pacyeTa UuIMHAPUYECKon 3ybyaTton nepegaym
C YyacoBbIM npodgunem Ha ocHoee TOCT 13678-73.

PaspaboTaH Moayrb reOMETPUYECKOrO pacyeTa LeBOYHOM YacOBOW nepenayn Ha
ocHoBe PTM 31.4005-76 n TOCT 13678-73.

B pacueTtax umnmHapu4eckmx 3BONbBEHTHbIX 3yb4aTbiX Nepeaay BBegeH aBToBbIOOP
3ybOpe3HOro MHCTPYMeHTa Npy CMeHe Moayrns.

lMpoBegeHa aganTaums Moaynen pac4yeToB LNNNHAPUYECKNX 3BOSNIbBEHTHbIX 3yOyaThbiX
nepegay B cesA3n ¢ BBogom B gencteme ¢ 01.01.2017 TOCT 13755-2015 OcHoBHble
HOpMbI B3anMo3ameHsieMocTu. [Nepegaun 3ybuatble LMNMHAPUYECKNE 3BONBbBEHTHBIE.
B pacuyeTax Bcex TMNOB nepeaay BBeAeH BbIGOp CTENEHM TOYHOCTU U3 MEHIO U
COrnacoBaHHbI BBO, CTEMEHM TOYHOCTM ANS NapHOro Koneca.

CHATO orpaHuM4eHne Ha Marsbli MEXXOCEBOWN Yron B pacyeTe KOHMYeCKon npsimo3ybon
nepegayn. Tenepb MOXHO NPOEKTUPOBATL TakMe nepeaayn ¢ MexoceBbiM yrriom ot 0
0o 85 rpagycos. NMpoBepeHo Ha peanbHOM U34EeNuN.

PaspaboTaH MOAyrb reOMeTPMYECKOro pacyeTa niiocKoLMnnMHapuyeckon sybyaTom
nepegauyw.

Mpun BbIGOpE BapraHTa NOCTPOEHUS KITMHOPEMEHHbIX LWKMBOB «[loabop
reoMeTpUYECKNX NapaMeTPOB LLKMBOB» CTanu AOCTYMNHbI A8 Bblbopa peMHM No
crangapty FOCT 5813-2015 (PeMHU BEHTUNATOPHbIE KNNHOBLIE U LUKUBLI ANK
apurartenen aBTomobunen, TpakTopoB U KOMOAMHOB) M PEMHU MO 3apybeXXHbIM
crangaptam DIN/ISO/ARPM/MPTA u3 katanora gupmbl Optibelt (FTepmanus). B
NPOEKTHOM M1 MPOBEPOYHOM pacyeTe KNMHOPEMEHHOW Nepefaydn Takke ctanm
AOCTYNHbI peMHU no 3apybexHbim ctaHgaptam DIN/ISO/ARPM/MPTA u3 kaTanora
dupmebl Optibelt (TepmaHns).
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- Peanu3oBaH yHKLMOHaN NOCTPOEHUst Tabnuupbl NapaMeTpoB Ha KNMHOPEMEHHbIE
WKuBbl. [JaHHble Tabnuubl He NPeayCMOTPEHbI CTaHAAPTOM, HO HYacTO MUCMOMb3YyTCA Ha
NnpaKkTUKe.

— Cran goctyneH BbIGop TMna 3ybopesHoro MHCTpyMeHTa ang obpaboTkm anuumkna npu
reoMeTpuUYECKNX pacHeTax LMIMHOPUYECKON 3yG4aTomn nepeaayn BHyTPEHHETO
3auenneHua u nnaHeTapHoun 3ybuyaTton nepegaym [xerimca. B kayecTBe MHCTpyMEHTa,
Kpome dosibsika, MoryT ObITb yKasaHbl ¢hpe3a-ysiumka, uckoeas ¢hpesa,
nanbyeesasi ppesa v YIy. NogobHbI MHCTPYMEHT NPUMEHSAETCS Ha BblNyCKaBLUNXCA
B CCCP 3yb6odpesepHbix cTaHkax ans 06paboTku annumnKnoB, B YAaCTHOCTH,
WHCTPYMEHT TUNa ¢hpesa-yumea Ucrnonb3yetcs npn obpaboTke KOco3yobix
anuumknos. [laHHoe HOBOBBEAEHME B pacyeTax No3BONISAET CHATb OrpaHUYeHne Ha
3Ha4YeHune yrna HaknoHa 3ybbeB y NogobHbIX KOCO3YObIX Nepeaay, HaknaabiBaemoe
ncrnonb3oBaHnem gonbskoB 1 3y6000n06exHbIX CTAHKOB (paHee OonyCKanmncb 3Ha4YeHns
okorno 15° n 23°).

N3meHeHUe KoMmsiekma nocmaeku

B koMnnekT nocTtaBku BKOYEHO npunoxexue Wmamnbi 3D.

MpunoxeHne NO3BONSET BbINOMHATL NPOEKTUPOBAHNE pa3fenmTeNibHbIX LWTamnoB (C
XKECTKMM CbEMHMKOM, C BEPXHUM MPUKMMOM, COBMELLEHHOIO AENCTBMS), LUTAMMOB
nocnegoBaTenbHOro 4eNCTBUSI C COBMELLEHNEM OnepaLuin — Kak pasgenuTenbHbIX, Tak U
dopmoobpasyoLmnx, rMbOYHbIX LUITAMNOB.

OcHoOBHbIE PYHKLMM NMPUIOXKEHUS:

- Pa3sBopauuBaHne ncxogHowm getanuy B 3aroToBKy (pa3BepTKy) M co3gaHue LwaroB
TpaHcdopmaumn aeTanb—3aroToBka.

- [poektupoeaHune nonockl. [lnsa obecneveHns: BbICOKON NPON3BOANTENBHOCTU U
3KOHOMUW MaTepurarna npuroXeHne aBTomaTU4eckn chopMmpyeT onTUMarnbHbIn
packpon — pabo4yto 30HY LUTamMmna.

- [lpoekTupoBaHmne NyaHCOHOB. 3aJaeTcs Warosoe pasMeLLeHme 1 KoHdurypawms
pasaenuTenbHbIX 1 hopMooGpasyoLLMX NyaHCOHOB.

- [poektupoBaHune naketa wramna. LieHTp gaBneHus wramna onpegensiercs
aBToOMaTMyecku. B 3aBUCMMOCTU OT Mapku 1 TOMLWMHbLI Mateprana popmupyeTcst 3a3op
MexXay NyaHCOHOM M MaTpuUuen. Y TOHYHAITCA KOHUrypaums 1 NonoXeHne nyaHCOHOB.
Mpecc BbIbUpaeTcs Ha OCHOBE €ro XxapakTepPUCTMK U rabapuToB LWUTaMna 13 cnucka
obopynoBaHus, Hanbonee YacTo UCNONb3YEMOro Ha NPeanpUATUSX.

- AsTomaTu4eckoe hopmupoaHune cootsetcTaytoero ECKL komnnekta
OOKyMeHTaumm, HeobxoaMmowm ansi Bbinycka wramna (TPEXMEPHbIX Moderen,
cbopoYHLIX YepTexen, cneundnkaumin, geTanmpoBok).

B cocTtaB npunoxeHnsa BXxoaar:

- basa pgaHHbIX npeccoBoro obopyaoBaHus,

— basa 3HaHWN KOHCTPYKLUUIA LITaMMoB,

— bubnuoTtekn napameTpuieckun Mmogenen n YepTexen aeMeHToB LUTaMMOB.

Omnuyusi eepcuu 16 om sepcuu 15

Banbi u MexaHu4eckue nepeda4u

1.
2.

PacluvpeH nepeyeHb nepeaad, Ans KOTOPbIX BbIMOSHAOTCA pacyeThbl.

PeannsoBaH reomeTpuyeckmin pacdeT 3ybyaTon rnyxon mydTbl (B OTAMYME OT
coeauHUTENBHOW He JOoMyCcKaeT NepekocoB Mexay coeanHsaemMbiMu Banamm). Paktmyecku
3TO LWECTEPHS C BHELWHUMU 3yObsiMu 1 koneco (06o1Ma) ¢ BHYTPEHHUMM 3yObsMK, MprUYem
4yncno 3ybbeB OQNHAKOBO.

PeanunsoBaHo Takke NOCTPOEHUE rpahmnieckoro n3odpaxeHns 3ydbuaTom rmyxom mydThl,
co3gaHve Tabnuubl ee napameTpoB, BbIHOCHBIX 3MIEMEHTOB U reHepaLmnsa TpexMepHON
mMogenu.
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Ansa umnuHapuyeckmx 3ybyaTbix Nnepeaad BHELIHEro 3auenieHms peannsoBaH NpoeKTHbIN
pacyeT. Ecnu paHee cHavana BbINOMHANCA reOMETPUYECKMI pacyeT, a 3aTem
NMPOBEPOYHbIE pacyeTbl HA NPOYHOCTb U AONTOBEYHOCTb, TO TENEPb C MOMOLLbIO
NPUNOXEHNS MOXHO peLLnTb 0bpaTHYH0 3agadvy — nogobpartb napameTpbl 3ybyaTon
nepegayv B 3aBMCMMOCTW OT yCnoBui ee paboTbl. [pn 3TOM, B OTNIMYME OT CTaHO4APTHOIO
«CTY[AEHYECKOro» KypCOBOro NpoekTa, npeanaraeMoro Kypcom «[etanu MawimHy,
MEeTOA0M OUCKPETHOrO NMoucka ocyLLecTBNAeTCa Nog0op onTuMarbHbIX BApMaHTOB
napamMeTpoB nepegayum, obecnevmBaroLLmx NPOYHOCTb U NaHMPYyeMbIN pecypc paboTbl
NpW 3aaHHONM LUKNOrpaMMe HarpyXeHusi, MCNosb3yeMbIX Matepuanax 1 reoMeTpuyeckmx
OrpPaHUYEHUSIX.

[MpoeKTHbIN pacyeT BO3MOXEH KakK Mo 3a4aHHOMY MEXOCEBOMY PaCCTOSHUIO U
nepeaaTtovyHOMYy OTHOLLEHUIO, TaK U No 6onee cBO6OAHOMY YCINOBUIO — MO YMcram 3yobes
nepegayn. MNpu 3ToM MOXHO NogobpaTtb BapuaHT nepeaadv ¢ MUHUManbHbIMU
rabaputamm.

B pesynbTaTe pacuyeta 6ygeT npeanoxeHo Ao 15 BapmaHToB nepegayun. [ns kaxagoro 3
HUX MOXHO MPOCMOTpEeTb pe3ynbTaThl pacdeToB. Cneayet OTMETUTb, YTO KOI(PPULNEHTDI
CMeLLeHNs LWeCTepPHU 1 Koreca cpasy noabuparoTcs onTuManbHbIMU MO COBOKYMHOCTH
KpUTEpMEB NPOYHOCTU U UBHOCOCTOMKOCTHU, C COBNIOAEHNEM BCEX TEOMETPUYECKMX
orpaHmyeHnn (mnapaMeTpoB KadecTBa 3auenneHuns).

npOBeD,eHbl pa6OTbI no peanun3aunn reHepaunmn BeHU OB 3y6‘-IaTbIX Konec B TPEXMEPHbIX
Moaenax ¢ yd4eTom OOMnyCcKoB.

Takke Npu BU3yanusauum 3auenneHms npeaocTaBneHa BO3MOXHOCTb NpocMoTpa
CreHMPOBaHHbIX BEHLIOB MO BbIGOPY OAHOMO U3 TUMOB reHepaunn ¢ BO3MOXHOCTbIO
[0BOpOTa 3yGYaTbIX BEHLIOB [0 X KOHTaKTa, a Takke JaHa BO3MOXHOCTb «Py4YHOro —
KraBMaTypHOro» BpalleHus 3aLenneHus.

UepTexu n mogenu:

— PeanusoBaHO nocTpoeHne chepnyeckon KaHaBku Ha BHELLIHEM U BHYTPEHHEM
KOHTYpax.

- Peanu3oBaHO NOCTpOEHME 3aBMCMMOW OT NOALIMMNHUKA KaHaBKM NoL CTONOPHOE KOMbLIO
Ha BHELLUHEM KOHTYpe.

- [opaboTaHO NOCTPOEHNE KOHUYECKMX LECTEPEH: CTyNeHbKa nepexoaa Ha
UUNMHOPUYECKYIO CTYNEeHb Ha 06paTHOM KOHYCE M CKPYrfieHUe Ha NOgHYTPEHUN.

- [opaboTaHo NOCTpOeHME MbICOK: Tenepb MOXHO CO34aBaTb roOpU30oHTaNbHbIE U
BEpTUKarbHbIE NbICKK, @ TaKKe NbICKN TUNa «KBagpaT NoA4 PYKOATKY» (B TOM Yucrne
NoBEepHyTbIE).

- [JopaboTaHo noctpoeHue cTyneHn Tnna «Keagpart»: gobaBneHa BO3MOXHOCTb
co3agHus (hacok.

- [opaboTaH ananor noCcTPoeHUs LLEHTPOBbLIX OTBEPCTUN.

[nsa s3ybyaTopeMeHHON nepegayn peanumsoBaHo criefyloLlee:

- TlonHocTblo nepepaboTaH reoMeTpuyeckmin pacyeT. AKLEHT caenaH Ha pelleHne
3a4a4M NPOEKTUPOBaHUSA NPU KOHCTPYKTOPCKOM NoAXo4e: OT MEXOCEBOro pacCTOSAHNS
nepegayn n yncna 3ybbeB LIKMBOB K NoA60py peMHs.

- BbIbop 3ybuaToro pemHs BoamoxxkeH kak no OCT 38 05114—76, Tak u no katanory
dupwmbl Optibelt (MTepmanns) www.optibelt.com. octynHo 10 TMNoB pemHen (13
XrnopornpeHa v nonvypeTaHa, pa3Hon MPOYHOCTU U pa3HOW reoMeTpun — C
TpaneuenaanbHbIM U NOAYKPYrnbiM Npounem).

- Peanu3oBaHO NocTpoeHme rpacmyecknx n3odpaxxeHnn n mogenen WKNBOB A11S BCEX
TMNOB peMHen. MNMocTpoeHne WKNBOB MOXET BbiTb BbINOMHEHO Kak C pacCYMTaHHbIMM
pebopaamu, Tak n 6e3 Hux.

Mpy NOCTPOEHNM BHELLHMX U BHYTPEHHNX HECTaHOAPTHbIX 3BONbBEHTHbIX LWINMLUEB 6e3
NpOTOTUMNa MOXET ObIThb BbINOMHEH pacyeT ux napameTtpos no metoamke MOCT 6033-80.

PeanunsoBaH pacyeT (reoMmeTpnieckmini, NPOYHOCTHOM M NPOEKTHbIN) 3ybyaTon
coeiHUTENBHON MY TbI C NPSAMbIMU U 6OYKOOBPa3HLIMU 3yObsIMU BTYITKU C
nocneayroLwmMM NOCTPOEHNEM YepTexa U MOLeNn BEHLIOB BTYNK/ 1 0601MbI, reHepauunem
Tabnuubl NnapamMeTpoB, NOCTPOEHNEM BbIHOCHbLIX 3f1IEMEHTOB — Npodusnb 3ybbes U T. 4.
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10.

11.

12.

PacuyeTbl npon3BoaATCcs cornacHo Metoaukam, paspaboTaHHbivM A.P. AnekcaHOpoBbIM Y
H.B MonoBuHkuHoOM no 3akasy komnaHum ACKOH u konnektuBom non pPyKOBOLCTBOM
3.J1. AilpaneToBa no 3akasy occtangapta CCCP.

Ons UMNMHAPUYECKON 3BONMbBEHTHON 3yGYaTon Nepeaayn BHeLLHero 3auenseHns
peanu3oBaHo criegytoliiee:

MocTpoeHa maTemaTunyeckas Mogernb 3yb4yaTon nepegayn ¢ CUCTEMOW OrpaHNYeHni,
npurogHas Ans UCNonb3oBaHUA B MeTodax onTUMusauuu.

BbinonHeHa nporpammHas peanu3auusa NOCTPOEHNSA MHTEPAKTUBHOIO GroKMpyoLLero
KOHTYypa.

PeannsoBaHa meToavka MHOrOKpuTEpranbHOW onTumMu3auun 3yb4aToro sauenneHus,
No3BoNALLIAst KOHCTPYKTOPY ¢ Ntobon kBanudurkaumen ObiCTpo peLwmnTb 3agady
noabopa onTMManbHbIX 3HAYEHU KOIPPULNEHTOB CMELLEHNS, ICXOAS U3 KpUTEPUEB
PYHKLMOHMPOBaHUA NPOEKTUPYEMOW nepenaydun, npu 3ToM O4HOBPEMEHHO peLlas
3a4a4v NOBbILLEHNS NPOYHOCTU N AONTOBEYHOCTH 3yByaTthbix nepenay 6e3 nameHeHus
TEXHONOornn NPon3BoACTBa.

BBefeHbl HoBble NMHWUM BIIOKUPYIOLLIErO KOHTYPA: IMHUSA PaBHOMPOYHOCTH MO M3rnby
3y6beB BeayLLero n Be4oMOro Konec n NMMHUA MUHUMAarbHbIX KOHTaKTHbIX HAanPsXeHUN.

B reomeTpunyeckom pacueTte nnaHeTapHoun 3ybuaton nepegayu [xenmca c
O[HOBEHLIOBbIMW caTennutaMmm peanu3oBaH yHKLMOHAN pacyeT-KOHTPONs YCNOBMM
COOCHOCTM, COBMpPaemMOoCTN U COCEACTBa CaTENNMTOB Nepeaayun, YTo 3Ha4YUTENbHO
ynpowiaeT nogoop reomeTpuiecknx napameTpoB nepegadu.

O6wme nHTepdEeNCHbIE YNYyYLLIEHUS:

B pacyeTax 3ybuyaTbix nepegad Hadata peanusauusa 6onee nHdpopmMaTMBHON
BM3yaribHOW OMarHOCTMKU Xo4a pac4yeTa.

3ameHeHa 6onbluasa YacTb MKOHOK Ha KHOMKaxX OCHOBHOM dhopMbl NocTpoeHus 2D-Bana,
a Takke BBefeHa «[llaHenb ynpaBneHus cTyneHbto». [NaHenb ynpasrneHus CTyneHbto
COOEPKUT KHOMKM BbI30BA KOMaHA, NpefHasHavYeHHbIX 418 ynpaBneHus CTyneHbo unm
3NeMeHTOM, BblAeneHHbIM B AepeBe NOCTPOeHNs Mmoaenu. AKTUBHOCTb TOW UIM MHOM
KOMaHAbl 3aBUCUT OT BO3MOXHOCTU BbIMOSTHEHNS aCCOLMNPOBAHHOIO C HEN OeNCTBUS
Ha JaHHOM aTane paboTbl. YacTb KHOMOK NaHenu npogybnuposaHa KOMaHgaMu
KOHTEKCTHOrO MEHIO BblAENEHHON CTYMEHMU.

lMocTpoeHune yepTexen n mogenemn

PeannsoBaHoO NOCTPOEHNE CEMMEHTHbIX LUMOHOYHbIX NA30B HA KOHNUYECKNX
NOBEPXHOCTSAX.

[Mpn NOCTPOEHMN 3BONBLBEHTHBIX LUNULEB peanvM3oBaHa BO3MOXHOCTb Bblbopa Tuna
KOHTPONSA: N0 pa3mepy, No ponvkam unm no anuHe obwen Hopmanw.

[Mpn NOCTpOEeHMM WNMLEB Ha Bany y4uTbiBaeTCs BEPOATHOCTb Bbixoaa cdpesbl B 0be
CTOPOHbI Ha Bany — Cny4au, korga Hayano LwnvueB npeasapseT y4acTok Bana ¢
AnameTpoM Mexay AMaMeTpoM BnaavH LWNULEB Ha Bany U AnameTpoB BbICTYNOB
LUNMLEBOW BTYIIKN.

M3meHeHo nonoxeHne NpssMOBOYHbIX WWNULEB Ha Bany U B OTBEPCTUM NPU reHepauun ¢
Lenbio ynpoLleHns npoueaypbl COOpKM LWANLEBOro Banvka n BTYSKK.

Mpn NOCTPOEHMN OOHOBEHLOBOWM 3BE340UKM LIEMHON Nepeaayn No BapuaHTy «C
BypTukom» gobaBneHa BO3MOXHOCTb BBOAA AnameTpa no «BypTukam»
(pepakTnpoBaHWe pacyeTHOro 3Ha4YeHuns),

PeannsoBaHo nocTpoeHre Npon3BosibHOM KaHABKW Ha BHYTPEHHEN LUITMHOPUYECKON
CTYNeHu, a TaKkke Ha BeHUEe UMNNHAPUYECKOW LLECTEPHN BHELLHErO 3auensieHuns.
PeannsoBaHo NocTpoeHne 1 reHepaums B Mogenn Mecta Ha Bany nof yCTaHOBKY
kpyrnou wnuuesou ranku (FTOCT 11871-88) n MHoronanyaTom CTOMOPHOW LLanbbl
(FOCT 11871-89). daHHbIN nakeT ycTaHaBNMBaEeTCs Ha Bany 451 OCEBOro KpenneHus
NOALLMNHUKOB MW Apyrnx getanemn (3ybyartbix wecTtepeH 1 T. n.). [Mpn atom B cny4vae
YCTaHOBKM NnakeTa nocrie NoAwunHuka npu nepectpoeHnm (CMeHe noaLwmnnHuKa,
N3MeHeHuUM vaMeTpa Bana) XBOCTOBUK Baria v nakeT aBToOMaTU4eCKu
nepecTtpauBatoTCcs.

[o6aBrneHa BO3MOXHOCTb NMOCTPOEHUSA MUTYEBbLIX 9BOSIbBEHTHBIX LUNLEB MO CTaHOApTy
ANSI B92.1-1996.
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13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24,

25.

26.

- [JoGaBneHa BO3MOXHOCTb BeAEeHMS MONb30BaTeNbCKON 6a3bl M3MepUTENbHBLIX
(HecTaHOapPTHbLIX) LLUAPVKOB M POSTMKOB.

PeanusoBaH pacyeT (reoMeTpnyeckmi, MPOYHOCTHOW NPU AENCTBMM MaKCUManbHON
Harpysku, n pacyeT Ha AONTOBEYHOCTb) PeeYHON LMnMHapUYEeckon 3ybyarton nepeaaym ¢
nocrneaywoLmnmM NOCTPOEHMEM YepTexa n Mogenun, ¢ reHepaumen Tabnuubl napameTpos, C
NMOCTPOEHNEM CEYEHMNS PENKN U CXEMbI KOHTPOSIS.

Ob6ecneunBaeTcs pacyeT M NOCTPoOeHME NPAMO3YDObIX U KOCO3YObIX peek C UCXOOHbIM
KOHTYPOM MO OTEeYECTBEHHbLIM M 3anadHbiM CTaHAapTaMm, a Takke C HeCcTaHA4apTHbIM
NCXOOHbIM KOHTYpOM. [pochunb peek (B ceveHnmn): NpsaMoyronbHbii, -06pasHbii, Kpyribiw,
KpYribii C NbICKOMN.

PeannsoBaH reoMeTprMyecKkuin pacyeT opToroHanbHon nepedayn (LMnmMHapu4ecKnii
9BOJSIbBEHTHbIN YepPBSAK — LUNUHAPUYEeckoe Koco3yboe Koneco) C MOCTPOEHUEM HepTexen
N MoAenen Yepssika 1 Koneca, BXoAsLWMX B AaHHY0 nepegady. B metoguke pacdeta
ncnornb3oBaHbl pesynbtathl uccriegosaHui C.A. JlarytnHa n E.A. N'ygosa.

lMpumeyaHue: B Taknx nepegadyax BMECTO YEPBAYHOro Koneca npuMeHsoT 0bbl4HOe
koco3yboe, YTO 3HaYUTENbHO MPOLLE C TOYKM 3PEHUSA TEXHOMOMMN U3roToBNEHNs. [aHHbIv
Knacc nepegad npMMeHsieTcs B npubopoCTpOeHUN U MaLLMHOCTPOEHUMN.

Peanun3oBaH reomeTpuyecknin pacyeT nNnaHeTapHon o4HOBEHLOBOW nepenayn [xenmca c
NOCTPOEHUEM YepTexen n mogenen sybuaTbix Konec, BXOASALWMNX B AaHHY0 nepegady.

NameHeHa meToaMKa pacyeTa MexaHMYeckux nepeday Ha gonroBevyHocTb. MNpu BBOaE
peXnMoB paboTbl BMECTO KONMYecTBa LMKIIOB Tenepb 3anpalumBaeTcs
NPOAOIKUTENBHOCTL PaboThl HA JAHHOM peXxrMe B NPOoLeHTax OT NiaHMpyemMoro pecypca.
COOTBETCTBEHHO U3MEHEHbI 1 OTYETHbIE (DOPMBI.

B pacyeT Ha NpoYHOCTb YepBAYHbIX Nepeaay BHECEHbI NonpaBku, obecnednBatoLme yyeT
Bonee BbICOKON Harpy304HOM CnoCOBHOCTU Nnepefady Cc HenmMHenYaTbliM TUNOM KoHTakTa (ZK
nZT).

Mpu pacyeTe TENNOCTOMKOCTU YepBSAYHbIX Nepeaay Tenepb MoryT ObiTb 3a4aHbl

KO3h(PULIMEHTBI:

- W — koadhdULMEHT, yunThbIBaOLLMIA TENSIOOTBOA B paMy Uinn NMTy oyHOaMeHTa,

- [1B — koapPu1UMEHT, y4UTbIBAOLNA YMEHbLUEHWE TENNOoBbIAENEeHNA B eANHNULY LIMKIa
paboTbl YepBAYHOW Nepenaydn 3a CHET NEPEPLIBOB U CHDKEHUS HArpy3ku.

Peann3oBaH MexaH13m ONTUManbHOro pasmeLleHns Tabnuy napaMmeTpoB Ha none
yepTexa. 1o ymonyaHuio pasmelleHne Tabnul nocrne ux co3gaHust Unu peaakTMpoBaHus
NpPOM3BOANTCS aBTOMATUYECKN.

[loGaBneHbl TabnuLbl NapameTpoB Ans MHOFOBEHLOBbIX 3BE€304€EK LieNHbIX nepeaau.

Mpun co3gaHum Tabnuy NnapameTpoB peann3oBaH yHKLMOHAN BBoAa 0603HAYeHNs
conpshKeHHOro koreca (Mnu Yyepeska). O6o3HayeHne oTobpaxxaeTcs B Tabnvue m
COXpaHsieTca B MOAENW Bana Ans NocrneayLero peaakTupoBaHus.

B TpexmepHoOn Mmogenun, cosgaBaeMon Nno YepTexy Bana, Tenepb co3garnTcs
BCMOMOraTesibHbl€ MIOCKOCTM M OCWU, YNPOLLAIOLLNE CONPSHKEHUS S1EMEHTOB
MeXaHW4ecKkux nepegay npw nocreayoLem nocTpoeHnn cOopku.

BBegeHbl noHATUA «[lanka coxpaHeHHbIX pacyeToB» U «[locrneaHui BbINONHEHHbLIN

pacyeT». JTO NO3BONAET:

- 6e3 NoBTOpeHUss ogHax bl BbINOMHEHHOMO pacyeTa LWeCcTePHU NOBTOPUTb NOCTPOEHUE
ee yepTexa u MoAenu urm noCcTpouTb AN Hee NapHYyHo LWECTEPHIO,

- ynopsiao4YMTb XpaHeHUe BbINOSTHEHHbLIX pacyeToB (NyTb K «[lanke coxpaHeHHbIX
pacyeToB» MOXHO 3afaTb NPU HACTPOWKE KOHAUrypauum NpunoxXeHns),

— BbINOSNHATL NpeanpocmMoTp (Preview) dpannoe pacyeToB nepea nx 3arpy3kom u3s
creunanuanpoBaHHOro )annoBoro MeHemxepa.

B ananorax n otyeTax Tenepb oTobpaxarTcs 0603HaYEHUSs BBOOUMbIX U
paccUnTbiBaeMbIX AaHHbIX, MPUHATBIE B HOPMaTUBHO-TEXHUYECKOW U CrieLmann3vpoBaHHOM
nuTepaTtype, CBA3aHHOW C pacyeTamn MexaHU4eckux nepeaau.

McnpaeneHbl 3aMeYeHHbIe OLLINOKM.
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Cucmema npoekmupogaHusi NPY>XUH

PoODbd-~

10.

11.

12.

13.
14.

MpunoxeHue nepenmeHoBaHo B MexaHuka: l1py)XUHbI.
Ana npyxuH oxaTtna n pactskeHus gobasneH «YHUBepcarnbHbIny pacyer.
Ansa npyxuH cxaTtna gobasneHa BO3MOXHOCTb KOPPEKTUPOBKM LLara nNpy>xuHbl.

M3meHeH Nopsigok CopTUPOBKM OOBEKTOB cneundunkaumm TapenbyaTtbiX NpyxuH. MpuHumn
COpPTUPOBKN 0O6BEKTOB crieundukaummn Tenepb aHanormyeH Ucnosib3yemomy B
CnpaBo4yHuke CtaHgapTHbIX 3genvi.

[lo6aBneHa BO3MOXHOCTb NMOCTPOEHMS NPYXMH 6e3 NpoBeaeHns pacyeTa.

MNepepaboTaH cnocob peaakTMpoBaHUsi NapamMeTPOB NPYXKWMH Nocre pacyeTa (Bknaaka
HononHumensHo B OkHe pe3ynbTaToB pacyeTa). [NpoLecc KOpPeKTUPOBKN pe3yrbTaToB
pacuyeTa Tenepb MOXXHO KOHTPONMPOBATbL BM3yarnbHO: U3MEHSA OAUH NapameTp,
nonb3oBaTternb BUONUT, Kak U3MEHSIIOTCS 3aBUCKMbIE NapamMeTpbl, YTO NO3BONSAET ObICTPO
HalTK onTUMarnbHoOe peLleHue.

Ons Tapenb4aTbiX NMPYXUH nobaBneHa anarpamMma, ¢ nomMoLlblo KOTOpOIZ MOXHO
onpeaennTb NPoOMeXxyTo4dHoe MNMoJ1IoXeHNEe NPYXUHbI.

MepepaboTtaHa meToamMKa pacyeTa KOHUYECKMX MPYXUH B COOTBETCTBUN C METOANKOWN,
nsnoxeHHon C.[. NoHoMapeBbIM B KHUre «PacyeT ynpyrux afieMeHToB MallvH U
npnbopoB».

[o6aBneHa BO3MOXHOCTb AecbopMaLMm TpEXMEPHON MOAENN KOHUYECKOM NPY>KUHbI B
cbopke, 4TO NO3BONSAET NPeACTaBUTb B COOPKE MPYXnHy B pabodem mMnm NpoOMeXXyTOHHOM
COCTOSIHUM.

MocTpoeHne yepTexa KOHNYECKON NPYXMHbI NepepaboTaHO B COOTBETCTBUN C
pekomeHgaumamm FOCT 2.401-68.

[nsa KoHn4eckni npyxnH gobaeneHa guarpamMmma, ¢ MOMOLLbIO KOTOPON MOXHO onpeaenuTb
NPOMEXYTOYHOE MOSTOXKEHNE NPYXKMHbI.

Ona NnpyxuH oxkaTna n pacTskeHus, paccumTbiBaemblx no metoanke NOCT 13765-86, B

TEXHNYECKNE Tpe6OBaHVIF| pobaBneH BbIBOA HOMepa Nno3nunn BUTKa U COOTBeTCTByPOLLI,VIIZ
rOCT.

[lo6aBneHo ykaszaHue eanHuL, TBEPAOCTU B TEXHUYECKUX TPEBOBaHNAX YepTEKEN NPYXKUH.

I/IcnpaBneHa owmnbka 0603HaAYEHNST € ANHWLY n3amepeHnsa MOMeHTOB CUI1 B NPOEKTHOM
pac4yeTe NPpyxXuH KpyyYeHns.

Bu6bnuomeka nocmpoeHusi pa3eepmok

= W N -

MpunoxeHne nepenmeHoBaHo B O6opydoeaHue: Pazeepmku.
[ob6aBneHbl BO3MOXHOCTM pa3BepTKM TopomaanbHbIX 1 CEPUHECKNX MOBEPXHOCTEN.
[obaeneHa pyHKUMA aBTOMaTU4ECKON NPOBEPKM OBGHOBMNEHMSA BUBIMOTEKN.

[obaeneHa BO3MOXHOCTb BBOAA MONb30BaTENTbCKOro KO3MULIMEHTA NONOXEHMS
HenTpanbHoro cnos B gnanasoHe 0,001...1.

Tenepb B NOKYMEHTbI, CO3jaBaeMble O6mbnunoTtekon, 3an1cbiBaeTcs VIHCbOpMaLl,I/IFI 00
anemeHTe. B ganbHenwem oHa ncnonb3yeTcd nNpun peaktnpoBaHUN aneMeHTa nnéo and
npoToTuna HOBOIro nsgennA.

WcnpaBneHbl HangeHHbIe OWMOKN, B YAaCTHOCTH, OLUMOKM NOCTPOEHMS pa3BepPTOK:

— noBepxHoCcTen,

— KOHMYeckoro naTpybka 3-ro tmna,

— TPOWHWKOB 1-ro 1 3-ro TMNOB B UCMONHEHUN 2 (Tenepb NONIHOE NpuneraHne naTpyoka
obecneymBaeTcsa 6e3 4OMNOMHUTENBHON MeXaHN4YecKkom obpaboTkn).

lNpunoxeHue Tpy6onpoeods! 3D

1.

MpunoxeHne nepenmeHoBaHo B O6opydoeaHue: Tpy6onpoeodsbil.
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2. [opaboTtaHa komaHaa CneyuasbHast mpy6a: Tenepb BO3MOXHO NOCTpPoeHMe no pedpam
13 BCTABOK M KOMMOHOBOYHOW reOMeTpun.

Bubnuomeka pacyema pa3MepHbIx yeneu

1. TlpunoxeHne nepenMeHoBaHo B Pa3MepHbie uenu.

2. [lepepaboTtaH nonb3oBaTeNbCKNn MHTEPdENC. DNEMEHTLI YpaBreHns U3 ananora
nepeHeceHsbl Ha NaHenb CBONCTB.

3. 3amblkaouee 3BeHO Tenepb onpeaenseTcs aBToMaTUYeckn npu ykasaHum nocrnegHero
obbekTa uenu.

4. [obaBrneHa BO3MOXHOCTb y4eTa YrfoBbIX U pagnanbHbiX pa3MepoB B LiENW.

Bubnuomeka pedykmopoe

1. TpunoxeHne nepenmeHoBaHo B Kamasioza: PeQykmopabil.
2. PaspabotaHa 64-pa3psgHasi Bepcusi NPUITOXEHUSI.

Bubnuomeka anekmpodeuzamernel

1. lpunoxeHue nepevmeHoBaHo B Kamasoz: Anekmpodsuzamernu.
2. PaspaboTtaHa 64-pa3psigHas BepCcusi NPUNOXeHUs.

Bbu6bnuomeka myc¢hm

MpunoxeHue nepenmeHoBaHo B Kamasio2: My¢gpmebi.

Bubnuomeka aHumMayuu

MpunoxeHne nepenmeHoBaHo B MexaHuka: AHUMayusl.

lpunoxenue MemannokoHcmpykyuu 3D

1. TlosiBunacb BO3MOXHOCTb MPUMEHEHNSI HECKOSbKMX KOMaHA, pasaernky K ogHOMYy npodousto.

2. [obaeneHa koMaHaa CneyuasnbHasi pa3dersika, NO3BONSAKLAs BbINOMHUTL pasgenky
Aetanen, NpUMbIKaoLWMX K ABYTaBPOBbIM Gankam, Weennepam u ctanbHbIM
ropsidekaTaHblM yronkam B COOTBETCTBUM C TpeboBaHUsIMU, NPUBEAEHHBIMW B pa3gene
«lMpodunb geTanen, NPUMbIKAKOLLNX K MPOKATHbIM NPOGUAAM B CBAPHbIX KOHCTPYKLNAX»
CnpaBo4HKMKa KOHCTpyKTOpa-maiumHoctpontens (B. N. AHypbeB, CnpaBOYHUK
KOHCTpYKTOpa-malumHoctTpoutend, Tom 1).

3. B komaHgax gopMupoBaHus CTbIKOBOW pa3gesiku nosiBunacb BO3MOXHOCTb 3aJaBaTb
3a30p Mexay obpabartbiBaeMon n hopmoobpasyrowen getansamu.

BHumaHue! MpunoxeHne MemannokoHecmpykuyuu 3D pekomeHayeTcs UCNONb30BaTb
TONbKO ANSA NOAAEPXKKN MOAENen METANNOKOHCTPYKUUIA, BbINONHEHHbIX B KOMITAC-
3D Home Bepcun 15 n 6onee paHHux. B 16 n nocnegyowmx Bepcrsx Mogenm
MeTannoKOHCTPYKUUIA cneayeT co3aaBaTh C MOMOLLbIO NpunoxeHnss Ob6opydosaHue:
MemannokoHcmpykuyuu.

N3MeHeHuUe KoMrsieKma nocmasku

1. B KOMMNNEKT nocTaBKku BKItoYeHa bubnmoteka O6opydoeaHue: CeapHbie COeOUHEHUs,
npegHasHaveHHas gnga cosgaHus B rpacduyeckmx KOMIMAC-gokymeHTax o6o3HaveHuin
cBapHbIx weos (no NOCT 2.312-72 n ISO 2553:1992 (DIN 22553-1997)) n Tabnuy
CBapHbIX LUBOB.

1.1 KomaHga O6o3HayeHue ceapHoO20 wea
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— CosgaHue u pegaktupoBaHme 06o3HayveHuin ceapHoro wea no NOCT 2.312-72 n ISO
2553:1992 (DIN 22553-1997) B rpadhn4ecknx JOKYMEHTax.

- [oGaeneHwe, yoaneHne n uaMeHeHne KoHUrypawumm OTBETBNEHUIA Npu
penaktupoBaHum 0603Ha4YEHMA NO BONHOMY LLEMYKY MbILLIN.

- YnpaeneHue aBToMaTU4ECKMM CO34aHMeM 0603HAYeHNs Npu 3agaHnum Bcex
napamMmeTpoB.

- OnepaTnBHOE ynpaBreHne BUAMMOCTbIO B 0603Ha4YEHMN CTaHOAPTHOIO LWBa —
cTtaHgapTa, cnocoba cBapku 1 Bcero 06o3HayeHus, B 0603Ha4€HUN HeCTaHAapPTHOroO
LBa — Bcero obo3HaveHus. BolaeneHne Taknx o603Ha4YeHUIA LIBETOM.

- BBog TexHuueckux TpebosaHun no wabnony. [Nepexoq B pegakTtmpoBaHme
TeXHMYecknx TpeboBaHnn.

— CosgaHne 1 HacTporka CBOMCTB 0603HaA4YeHUs1 CBApHOro LWBa AN co3aaHusa Tabnuu
LLBOB.

- Hactpowka coctaBa 0603Ha4eHMsI WBa 45151 0TOOpaxeHusi B Tabnvue LLBOB.

- ABTOMaTMYeECKOE yBENMYEHNE HOMEpA LBa Npy BBOAE HOBOro 0603HaYeHNs LwBa B
TeKyLLeM JOKYMEHTE.

- OTobGpaxeHne pssaoM C KypCopom napamMeTpoB 0603HaAYEHMs LWBa NpY HAaBEAEHUN Ha
Hero Kypcopa.

- TlpoBepka 0603Ha4YeHUN NO crnegyrLnMM napaMmeTpam:

- Hannune o603Ha4eHnn n ynpoLeHHbIx 0603Ha4YeHnn;

- Hanuune o6osHaveHun no NOCT un ISO (DIN);

- Bwnp BHe nucta yepTtexa;

- O6o03Ha4yeHne BHe NUCTa YepTexa;

- O6o3HauyeHne 1 BUA Ha pasHbIX NIUCTax YepTexa;

- OpunHakoBble CTaHAapTHbIE U HECTaHA4ApPTHble 0603HaYeHMs C pa3HbIMM HOMEpamu;

- OpunHakoBble CTaHAapTHbIE U HECTaHA4ApPTHble 0603HaYeHMs C O4MHAKOBbIMMN
HOMEepaMmu;

- PasHble cTaHgapTHblE U HECTaHAApTHble 0003HaYeHNs ¢ OAMHAKOBBIMU HOMEpPaMu;

- Hanwnune o603HavyeHnn ognHaKoBbIX LWBOB 6€3 OCHOBHOIO 0603Ha4YeHuns;

- Hannune ocHoBHOro 0603Ha4YeHns ¢ HOMEPOM W1 OTCYTCTBME 0B03HAYEHNS
OAMHAaKOBBbIX LUBOB;

- Hanwnune nponyLeHHbIX HOMEPOB (B 3TOM Criyyae BblaaeTcsa npeaynpexaeHune);

- CocraB 0603HayeHus B TLU n3 o603HavyeHnsa He COOTBETCTBYET COCTaBy M3
napameTpoB;

- CocTaB CBOMCTB 0603Ha4YeHNs1 HE COOTBETCTBYET COCTaBy U3 NapaMeTpOB;

- OO6LLEee KONMYECTBO LWBOB HE COOTBETCTBYET KONMYECTBY 0603HAYEHUIA.

1.2 KomaHabl rpynnoBoro pegakTupoBaHnst 0603Ha4YeHUI CBapHOro LWBA TEKYLLLEro AOKYMEHTa.
- PepakTtop Homepoe weoe no NOCT.

- PepakTop obuiero konuyectsa weoB no NOCT.

- [poBepuTb 0603Ha4eHus no NOCT.

- [MpnmeHnTb TEKCTLI 0603Ha4YeHn TLL 13 napameTpos.

- [pumeHnTbL CBOMCTBA 0603HAYEHW N3 NapameTpoB.

1.3 KomaHpa Tabnuuya ceapHbIx Weos.

- ABTOMaTU4ecKoe co3gaHue Tabnumubl WBOB CBAPHbLIX COEAMHEHWIA B COOTBETCTBUM C
BblOpaHHbIM CTUNEM TabnunLbl LUBOB B rpadpnyecknx JOKyMeHTax.

- OnepaTuBHasi HacCTponka napameTpoB CToN6LOB Tabnuubl (BUOUMOCTb, LUMPUHA,
BblpaBHMBAHNE TEKCTA).

— CospgaHHas Tabnuua cBapHbIX LWBOB pegaktTupyeTcsa komanHgamm cuctembl KOMIAC-
3D.

— Ctunn Tabnuubl WBOB co3aatoTcs cpeacteamu cnuctemsl KOMIMAC-3D u coxpaHsoTcs
B Gbubnmoteke ctmunen Tabnuy LWBOB (OTYETOB).

1.4 KomaHga TexHu4yeckue mpeboeaHus: hopMmpoBaHMe TekCTa 0003HaAYEHUI CBAPHbIX
LUBOB B TEXHMYECKNX TpeboBaHusx yepTexa 6e3 cozaaHmsa rpadguyeckoro o603HayeHus
CBapHOro LIBa B YepTexe.

1.5 CepBucHble kKOMaHAbI:
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2.1

2.2

23

24

2.5

2.6

2.7
2.8

- KomaHga Pedakmop ceolicme (pa3gen Pedakmop) — Bbi3biBaeT OKHO Pedakmop
ceoticme cuctembl KOMIMAC-3D ans pegaktnpoBaHust AaHHbIX Tabnuupl LWBOB B
ctonbuax (CBOMCTBAXx) C pyyYHbIM BBOAOM.

- KOHTEeKCTHble MEeHI0 NapaMeTpoB B Auanorax BBoAa TeKCTa 0003HAYEHU CBAPHOrO
wea:
- koMaHaa Pedakmupoeamb CMUCOK — OTKPbIBAET CMUCOK NapamMeTpoB B TEKCTOBOM
pefakTope Ans pegakTMpoBaHus.
- komaHga O6Hoeumb crnucok — 0B6HOBNAET CNNCOK U3 dhanna nocne ero
peaakTMpoBaHus.

B komMnnekT noctaeku BKMOYEHO npunoxeHne O6opydoeaHue: MemannokoHcmpyKkyuu,

3amMeHsowee npunoxeHne MemannokoHecmpykuyuu 3D.

MpunoxeHne O6opydoeaHue: MemasnoOKOHCMPyKyUU UMeeT Crneayolme OCHOBHbIE

npeumMyLlecTsa nepeg npunoxeHnem MemarsnnokoHcmpykuyuu 3D:.

— [lpodunnn KOHCTPYKUMKM co3gatoTcs B Buae Ten mogenu. bnarogaps atomy [Jepeso
nocTpoeHus ctano 6onee kKOMNakTHbIM U NpocTbiM. O6BEKTLI U oNepauun B HeM
oTobpaxalTcs cneunanbHbIMU 3HAYKaMM.

- Het HeobxogmmocTu B co3gaHmm WwWabnoHoB Npodunien, YTo 3HaYMTENBHO YNpoLlaeT u
yckopsieT paboty. CopTameHT npodhuns MOXeT BblbMpaTbecs u3 HoBoro Kamasnoeza
npodgpunel, BXogsALEro B COCTaB npunoxeHusi, nnbéo n3 CnpaBoyHnka Matepuansl n
CopTameHTbl.

- bonee rMbk1i N MHTEpPaKTUBHbLIN NpoLEeCcC NPoeKkTMpoBaHusa. Hanpumep, B komaHae
lMnacmuna nepenTn OT pefakTUPOBaHWUS NapameTpoB NNAacTUHbLI K U3MEHEHMIO ee
NOMOXEHMS MOXHO C NMOMOLLbIO CNeLmanbHOro nepeknioyaTens, otobpaxatoLerocs
pSA0OM ¢ PaHTOMOM MAACTUHBbI.

- PeanusoBaH MexaHU3M xapakmepHbIX MOoYeK AN YNpaBneHns ONIMHOW 1 Yriiom
noBopoTa Npoduns, 4To genaet 6onee yaobHbIM NOCTPOEHNE U peaakTMpoBaHUe
MeTansoKOHCTPYKUMK. 3aaaBaTh 3Ha4YeHNs NapaMeTpoB TeENepb MOXHO
HenocpeacTBEHHO B OKHE MOJEernu.

- bonee pa3BuTbIi MEXAHWU3M MO3UYUOHUPYOWUX MOYEK: 3TN TOYKA MOXHO
MCnomnb30oBaTh HE TOMBKO ANs1 OpMeHTaLMm Npodmns B NPOCTPaHCTBE MOAENMN, HO U
AN NpuBA3KN 06 bEKTOB ApYr K APYry.

Cnocobbl nocTpoeHus npodunen B npunoxeHnn O6opydoeaHue:

MemannokoHcmpykuyuu:.

= 1O TOYKE M HanpaBreHUo C 3agaHnemM ANnHbl Npoduns;

- No OBYM TOYKaM;

— HenpepbIBHbIN NPpOoduUIib MO Lenoyke rmagko ConpsKeHHbIX HanpaBnsAoLWwmX;

— HECKONbKO npodunen no BblibpaHHbIM HanpaBnsioLWMM.

PeannsoBaHbl OCHOBHbIE BUAbI pefakTupoBaHust Npounen: 3aMeHeHne AnuHbl, cedeHme

NSIOCKOCTSIMW, YINOBbIE U CThIKOBbIE pa3feriku.

Komangpl MnacmuHa v Pebpo xecmkocmu No3BonsioT co3gaBaTb aNieMeHTbl Ansg

YCUNEHNSA KOHCTPYKLMM; K 3TUM 3fIEMEHTaM MOryT NPUMEHATLCS cneunanbHble onepauun

penaktpoBaHusa ®Packa v las.

KomaHga Mpynna omeepcmulti NO3BONSET 3a OOHY Onepaumio Nony4nTb

napamMeTpU4ecKkyto rpynny oTBEPCTUIN AN AanbHENLWEro no3numMoHMpPOBaHMS B HUX

KpenexHbix aetanen. BaxHon 0co6eHHOCTbI0O KOMaHAbl ABNSETCA BO3MOXHOCTb

00paboTkM nakeTa geTanen, T.e. rpynna oTBepCTUIA MOXeT ObITb BbINOSIHEHA KaK B OQHOM,

Tak 1 cpasy B HECKONbKUX, Nexalux Apyr Ha gpyre, getansx.

Komanga Konuposamb 8 moy4Ku CnyXvuT Ansi KONMPOBaHMSA OOHOW NNBO HECKONbKMX

Aetanen B yKkaszaHHble NO3nLnN.

PeanunsoBaHa BO3MOXHOCTb NOCTPOEHMUS pebep XecTkocTn ans Tpyo.

[Ns OAHOTUMHBLIX 3N1EMEHTOB KOHCTPYKLMM B KOMaHAax NOCTPOEHUsI NpeaycMoTpeHa

BO3MOXHOCTb KOMMPOBAHUS CBOMCTB — «KUCTOYKa». C ee NOMOLLLI0 MOXHO, Hanpumep,

caenatb pa3mepbl U hopMy pebpa KeCTKOCTU TakMMM Xe KaK y apyroro pebpa.
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Ominuyus eepcuu 15 om eepcuu 14

Banbl u MexaHu4YecKue nepeda4u

1.

2.

10.

11.

12.

13.

Tenepb No YepTeXy CO3haeTcsa peanucTnyHas TpexmepHasa Mogenb npsaMo3sybon
KOHNYECKON LLUECTEPHM.

MosiBNacb BO3MOXHOCTbL NOCTPOEHUS TOPLIEBLIX MNA30B M KaHaBKM Mo Bbixoa Aonbsika B
yepTexe C nocrnenyLlen nepegaden B Mogens.

MosiBunack BO3MOXHOCTb MOCTPOEHUSI HA OCHOBHOM BMAE MECTHOro paspesa,
nokasblBatoLLero npodusb Yepssika.

MosiBMNack BO3MOXHOCTb CO3[laH1s B TPEXMEPHON MOAENN LUNOHOYHOro nasa,
PaCMooXeHHOro naparnsensHo o6pasytoLLet KoHyca.

O6GecneveHa BO3MOXHOCTb pacyeTa JONYyCKOB ANng 3ybyaTbiX, YepBAYHbIX KONec 1
YepBSIKOB C HECTaHAAPTHBIM UCXOOHBbIM KOHTYPOM UM UCXOAHBIM KOHTYPOM,
BbIMOSTHEHHbLIM MO 3apybexHbIM cTaHaapTam. [Jonyck aToM criydyae paccymtbiBaeTcsi No
MeToaukam, npmBeaeHHbIM B TOCT. BkntoyeHne gaHHOM BO3MOXHOCTM MPOM3BOAMUTCS MpuU
HacTpouke GUbnMoTeku.

MepepabotaH moaynb Bbibopa MmaTepuanos. BeegeH yHkumMoHan onpeaenexmns
MPOYHOCTHbIX XapaKTEPUCTUK, MPUMEHSEMbIX MPU pacyeTax 3yb4yaTtbix KOnec B
cootBeTcTBMM C «[OCT 21354-87 MNepenaym 3ybuatble LNNUHOPUYECKME IBOSNbBEHTHbIE
BHeLLHero 3auenneHus. PacyeT Ha NPOYHOCTbLY.

Bce 6a3bl gaHHbIX NepeBefeHbl Ha HoBylo CYB[ — Absolute DataBase.

OTyeTbl co3gatotcs B HoBol Bepcum FastReport 4.1.

B komnnekT noctaBku 6MGNMoOTEKN BKMOYEH MOAYIb MPOCMOTPa OTYETOB B hopmaTe
FastReport (*7p3).

OT14eThbl, chopMmnpoBaHHbIE NO pe3ynbTataM pacvyeToB, MOryT BbiTb COXpaHeHbI B dpannax
dopmaTtos PDF, RTF, JPEG.

OdbopmneHune vepTtexen (Tabnuubl NapameTpoB MEXaHMYECKUX Nepeaad, pasmephbl 1
0603Ha4YeHns Ha BbIHOCHbIX 3rieMeHTax) NpMBeAEeHO B COOTBETCTBME CO cTaHgapTamu Po.

MonHocTbo nepepaboTtaH Moaynb Bbibopa Matepuna, UHTErpupoBaHHbIv CO
crnpaBoYHUKOM (bubnuotekon) MuC.

B reomeTpunyeckom pacyeTe UMnNuHapuYeckon sybyaTon nepegadn BHELIHEro 3auenneHuns
npegycmoTpeH BbI6Op MOAYNSA U UCXOOHOMO KOHTYpa U3 crneayrowmnx 6as gaHHbIX :

— 0bblyHble (kpynHble) Mmoaynu anga nepegad no NOCT 13655-81;

- menkue modynu ansa nepegad no FOCT 9587-81;

- MeTpudeckme Moaynu no ctaHgapTtam 3apybexHbix ctpaH (DIN, I1ISO, JIS);

- nuT4YeBble MOAYNN MO cTaHAapTam 3apybexHblx cTpaH (AGMA, ASA);

Kpome TOro, BO3MOXeH BBOA HECTaHAApPTHOro MoAyns.

Mpu bopmmnpoBaHum Tabnuu, NapameTpoB Ha YepTexe AOoMYCKU Ha CTaHAapTHbIE
(BbINOMHEHHbIE No poccuncknum FOCTam) ncxogHble KOHTYPbl paccynTbIBalOTCS B
3aBMCMMOCTM OT TEKYLLLEero 3Ha4eHna Mogyns U cTaHgapTa Ha UCXOAHbIN KOHTYp. [Ans
3apybexxHbIX NCXOAHbIX KOHTYPOB AOMYCKU HE PacCYUTbIBAKOTCS.

PeanunsoBaH dyHkumnoHan SID (Shaft Internal Dependences). Npu nocTpoeHun cTyneHemn

Bana MoryT ObiTb YCTaHOBMNEHbI BHYTPEHHME 3aBUCMMOCTU MeXAY XapaKTepHbIMU

pasMmepamMmu 04HOM CTYNEHN Bana OT pa3MepoB Apyron. Hanpumep, gnameTp unm grnvHa

OHOW CTyneHu Bara MoryT 3aBMCeTb OT AnaMeTpa U AnvHbl PpYron CTyneHu; AnvHa

pe3bObl NNy WNMUeB Ha UMNMHAPUYECKOM yyacTKe Bana MOXeT 3aBMCeTb OT ANWHbI 3TOro

yyacTka u T. 4.

3aBUCMMOCTU Mexay pasMepamn yCTaHaBMMBaKOTCA MPU BbI30BE KarnbKynsTopa B rnone

BBOJA YMCMNOBbIX 3HAYEHWUN.

JocTynHbl cnegylouime BblpaXKeHus :

- Len()-x — BblMUCIISAET yCTaHaBNMBaEMbIN pasMep Kak pasHuLy Mexay ASIMHOW CTYMNeHN
1 BENUYNHOW X, Hanpumep, BBog Len()-20 B none onuHel Wnuy, npusegeT K TOMY, YTO
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Npv U3MEHEeHUW ANWHbI LUNMHAPUYECKOro y4acTka AnvHa Wwnuuy, Bcerga oyaet
nepecy1TbIBaTbLCA MO AAHHOW hopmyne;

- Diam()-x — aHanornyHoe BblpaxeHue Ans gnameTtpa CTyneHu;

- LenOut(n) — BbluMCASET yCTaHaBNMBaAEMbIN pa3Mep Kak AfMHY ydacTka nog HOMepoMm
n (OTCYeT BegeTCA crieBa Hanpaso NoO BHELUHEMY KOHTYpY Bana);

- DiamOut(n) — aHanornyHoe BblpaxeHne Ans AnameTpa yvacTka;

- LenShaft() — BblumncnseT obuyo aAnnHy Bana.

BblipaxxeHusa moryT 6biTb 60nee CnoXxHeiMy U cogepxatb nobble hopmyribl, Hanpumep:

LenOut(2)-(Len()+15)/2 nnn Sqgrt(Diam()).

M3meHeHbl ananorn Bbibopa napameTpoB LWNMLEB (paclumpeH o6bem BBOOUMOM U
oTobpaxaemon nHdopmMaummn).

lMpoBeaeHa npoBepka Bcex 6a3 AaHHbIX Ha cooTBeTCcTBUE cTaHaapTam (FTOCT, OCT un
T.4.).

[obaeneHa BO3MOXHOCTb NOCTPOEHMS! LUMOHOYHLIX NAa30B AS1st HU3KUX LUMOHOK Mo
FOCT 29175-91.

Ho6aBneHa BO3MOXHOCTb Bblibopa menkomoaynbHbix gonbsikos no FOCT 10059-80 B
pacyeTax LMnnHapuiecknx dybyaTbix nepegau.

[obaeneHa 6a3a WNUUEBbLIX pe3 Ans UCNOoMb30BaHUSA NPY NOCTPOEHMM NPAMOBOYHbBIX
wnuues FOCT 8027-86.

BeegeHa 6a3a HecTaHAapTHbLIX JONBGSKOB U peanu3oBaH pac4eT OCHOBHbIX NapaMeTpoB
Aon6sKoB AN Hapes3aHus LeCTepeH ¢ HecTaH4AapPTHbIM UCXOAHBIM KOHTYPOM Unu
Moayrnem (OTe4eCTBEHHbIM UMK 3apyDeXxHbIM).

MpeaycmoTpeHa BO3MOXHOCTb NOCTPOEHUS HEOrPaHUYEHHOrO MHOXECTBa NPOTOTUMOB
Tabnuy napameTpoB MexaHndeckux nepegad. OguH U3 NPOTOTUMNOB SABMSETCS
ymonyaTenbHbIM, NP1 3TOM B 1060 MOMEHT BO3MOXHO MOCTPOEHNe Tabnuubl, OTIINYHOW
OT yMofn4aTesibHOW, HanpumMmep, ynpoLLEHHON.

Ons umnnHgpuny4ecknx nepegay BHeLWWHero n BHyTpeHHero 3auenieHna peanm3oBaHa
BO3MOXXHOCTb NMOCTPOEHUA Tabnuy, napameTpoB A1 MHOroBeHLOBbIX 3y6anb|x Konec.

B 6a3bl gonbsikoB BBeAeHbl 0003Ha4YeHUd, NponsBegeHa NpoBepka BCeX NapaMeTpoB Ha
COOTBETCTBUE CTaHAAPTY.

B npoyHoCTHOM pac4yeT 3ybuaTtbix nepenady BBegeH pacyeT koadduumeHTa dopmbl 3yba
no metoguke O.b. BynrakoBa. B pesynbtate nonyvaetcs 6onee peanuctnyHas kapTuHa
N3MEHEHMSA NPOYHOCTHBIX XapakTepUCTMK Nnepeaad npy nameHeHun napameTpos UK (B
YaCTHOCTK, yrna npodunsa n BoicoTbl 3yba).

B reomeTpunyeckom pacyeTe KOHMYECKOM nepefaydv ¢ NpsiMbiMmn 3y6bsM nNpegycMOTpeH
BbIBOP MOAYNA Y UCXOAHOTO KOHTYpa M3 criefyrolmx 6a3 gaHHbIX :

— 00bl4HbIe (KpynHble) Moaynu Ana nepegad no NOCT 13754-81;

- Menkue moaynu ansa nepegad no FOCT 9587-81;

- wncxogHoro koHTypa no NOCT P 50531-93;

- MeTpudeckne Mogynu no ctaHgaptam 3apybexHbix ctpaH (DIN, 1ISO, JIS);

- nWTYeBble MOZYNW NO cTaHAapTaMm 3apybexHbix cTpaH (AGMA, ASA).

Kpome TOro, BO3MOXeH BBOA HECTaHAAPTHOrO MOAYIS.

B reomeTpunyeckoM pacyeTe KOHUYECKON nepeaayn ¢ KpyroBbiMn 3ybbsamMu npegycMoTpeH
BbIGOP MOOYNS M UCXOAHOrO KOHTYpa u3 criegytowmnx 6a3 gaHHbIX :

— 00bl4HbIe (KpynHble) moaynu Ana nepegad no NOCT 16202-81;

- MeTpudeckne Moaynu no ctaHgaptam 3apybexHbix ctpaH (DIN, 1ISO, JIS);

- MWTYeBble MOOYNN NO CTaHAapTaM 3apybexHbix cTpaH (AGMA, ASA).

Kpome TOro, BO3MOXeH BBOA HECTaHAAPTHOrO MoAyns.

B reomeTpuryeckom pacueTe YepBAYHON LMINHOPUYECKOW Nepeaaym npeaycMoTpeH Beibop
MOZYMS U UCXOAHOro KOHTYpa 13 criegytowmx 6a3 AaHHbIX:

- 06bl4Hble (kpynHble) moaynu ansa nepegad no FOCT 19036-94;

- Menkue moaynu ansa nepegad no FOCT 20184-81.

Kpome TOro, BO3MOXeH BBOA HECTaH4apPTHOro Moayns.

B pacueT BkntoyeHbl YepBsakn ZT1, ZT2, ZN3, ZK4.
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28.

20.
30.

31.

32.

33.
34.
35.
36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

B pacuyeTe knMHopeMeHHoOM nepegayvn NnpeayCMOTPEH pacyeT LUKMBOB «BPYYHYO» (TOYHee,
OH BblHECEH M3 Broka NocTpoeHus B B0k pacyeTa U oNTMMU3MPOBaH, B TOM YMChe C
Lienbio NCMOoNb30BaHUS aHHOIo METoAa pacyeTa B NpunoxeHun Banbl n mexaHnyeckmne
nepegayn 3D).

PeanunsoBaH reoMeTpmMyeckuin pacyeT 3ybyaTo-peMEHHON nepegayn.

npeﬂ,yCMOTpeH Bbl60p nocagok Ha BCe BUAbl LWWINLEB (I'IpFIMO60‘-IHbIe, OBOJIbBEHTHbLIE U
Tpeyroanble). B cootBeTCTBUK C Bbl6paHHbIMI/I nocagkamMmum paccymTbiBaOTCA OOMYCKU.

PeannsoBaHo NOCTPOEHNE CXEM KOHTPOSISt BHELUHUX U BHYTPEHHUX 3BOSIbBEHTHbIX LUNNLIEB
1 Tabnuy napameTpoB Ha HUX.

PeanunsoBaHo nocTpoeHne npodunen 3ydbes TPeyrosibHbIX WANLER U Tabnuu
napameTpoB Ha HUX.

MepepaboTaHo NOCTpoeHne NPodmisa 3BOSNIbBEHTHbLIX LUITMLEB.
B pacueT uenHon nepegaym ¢ ponmkoBbiMu Lensamu gobasneHsl uenu no 1ISO 606-94.
Ob6ecneyeHO KOppeKkTHOe NoCcTpoeHne 3Be3aoyek ans uenen tuna MNPLO FTOCT 13568-75.

Peanu3oBaHa nHTerpaums co cnpaBoyHuMKoM (6ubnuotekon) CtaHgapTHBIX U30enuii npu
NMOCTPOEHUN NOALUUMHUKOB U MaHXET.

MapameTpbl 3aTbINOBKU Tenepb onpeaensanTcs AN WMNUHOPUYECKUX LLecTepeH BHELIHero
3auennexus ¢ nobbiM Moaynem (B TOM Yucne, C NUTYEBLIMU U HECTAHAAPTHBLIMU
Moayrnsamm).

PeannsoBaHo peanucTtMyHoe NocTpoeHne YepBsakoB Bcex TMNoB (ZA, ZI, ZK, ZN1, ZN2,
ZN3, ZT1, ZT2) npu reHepaunmn TpexMmepHbIX MOAenemn.

Peanun3oBaHo NOCTPOEHME YEPBAYHOro Kofeca Tuna ZA npu reHepaunm TpeXMepHbIX
Moaenen.

M3meHeH hopmaT oTobpakeHMst CTyNeHe B AepeBe MogeNn NpunoxerHnst Banol n
MexaHunyeckue nepegaum 2D.

B nepeyeHb Tabnuy, napameTpoB Ha LUMNUHAPUYECKME LUECTEPHN BBEAEHbI TAabNMubl Ha
3ybyaTtble cekTopa.

Mpw pacyeTe UMNUHAPUYECKMX 3yByaTbix nepeaay BHELLHErO U BHYTPEHHErO 3aueneHuns
peanusoBaHa BM3yanu3auus 3auenneHns B cTaTuke 1 guHamuke.

|_|pl/l NOCTPOEHUN LULNOHOYHOIO Na3a npenoctaBiieHa BO3IMOXHOCTb «nocaanTb» Ha Ban Unm
B OTBEpCTUNE J'IIO6le noaxogdulyro rno ArnHe LWMNOHKY, be3 orpaHn4eHua no anameTpy
coegnHeHua, yCTaHOBJIEHHOIoO CTaHAapTOM.

PeannsoBaH reomeTpu4eckmin pacyeT 1 NOCTPOEHNE BUHTOBOW 3y64aTon 3BOSNIbBEHTHON
nepegauw.

Mpn NOCTPOEHMN IBONBBEHTHBIX LWNLEB peanvM3oBaHa BO3MOXHOCTb NOCTPOEHUS
HeCcTaHA4apTHbIX WMLUEeB No npoToTuny. B kayecTBe npoToTuna MoryT ObiTb BblOpaHb!
Wnuupbl n3 3apybexHblx cTaHgapTos, Hanpumep, DIN 5482.

HanonHeHune 6a3bl 3MepUTENbHBIX PONTMKOB 1 NMPOBOSIOYEK NMPUBEAEHO B COOTBETCTBUE C
FOCT 2475-88.

Mpn nocTpoeHnn NpsiMoBOYHbIX LUMNLIEB peann3oBaHa BO3MOXHOCTb MOCTPOEHUS
HecTaHA4apTHbIX WMLEB No NpoToTuny. B kayecTBe npoToTmna MoryT ObiTb BblOpaHbI
WnMubl n3 3apybexHbix cTaHgapToB, Hanpumep, DIN 5471, DIN 5472, SAE J499a n 1. 4.

PeanunsoBaHo NOCTPOEHNE HepBAKa C pasmepamMn.

OTKOppPEKTUPOBaAH MEXaHM3M pPacLLUMPOBKN NapameTpoB CTENEHM TOYHOCTU
MexaHW4YeCcKunx nepegau.

PeanunsoBaHa KOppEeKTHaA reHepaumna OTKpbITbIX LLUMOHOYHbIX MAa30B Ha LNNNHAPUYECKNX
y4dyacCcTKax Bana.

Peann3soBaHa BO3MOXHOCTb NnpUMEHEeHNA NPoOnN3BOJIbHOIo 40NyCTUMOro 3Ha4eHusa
AnamMeTpa pofinka ana KOHTPOJA 3BOJIbBEHTHbIX LUNULEB.

WMcnpaBneHbl HangeHHble OWMOKN, B TOM Ynche OWmnbKn npu paboTe ¢ NCNOSNTHEHMAMM
mogenn KOMMAC-3D n npu pabote co cnpaBovHnkoM Matepuanbl 1 CopTaMeHThl.
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Cucmema npoekmupoegaHusi npyxuH KOMIAC-Spring

ﬂpmnomeHme nepenmeHoBaHO B Cucmemy NMPOeKMuUpPoB8aHUsi NMPYxuH.

1. Pacyetnbl

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

1.8.

1.9.

M3meHeHa meToamka NPOEKTHOro M NPOBEPOYHOIO Pac4eTOB MPYXMH CXKaThsa U
pacTskeHus. PacyeT NpyXunH cxxaTusi U pacTsKEHMS OCYLLECTBNAETCS N0 METOAUKE
rOCT 13765-86.

®YHKUMOHAMNBHOCTL MO 3arpy3Ke COXPaHEeHHbIX AaHHbIX pacyeTa NpyXuUH nepeHeceHa
¢ hOpM NPOEKTHOrO M NPOBEPOYHOrO pacyeTa Ha rmasHy oOpMy, YTO No3BonsAeT
OCYLLIECTBUTb NOCTPOEHME, HE NPOBOASA 3aHOBO pacyerT.

[oGaeneHa BO3MOXHOCTb 3KCMOpTa AaHHbIX pe3ynbTaToOB pacyeTa B crieayolimne
dopmaThbl:

- pokymeHT PDF;

- pokymeHT MS Excel;

- pokymeHT MS Word;

- pwucyHok JPEG.

MckniodeH BbIGOp MaTtepmana us cnpaBovHMka MaTepuanbl U copTaMmeHTbl Npu
pacyeTe NPY>XMH CXaTusa 1 pacTsKeHUs, BCreAcTBme Toro, 4to B Tabnuue 2 FOCT
13764 onsa kaXxxgoro Knacca v paspsiaa ornpeneneH cBon Habop matepuanos.

M3meHeHa meToauKa NPOEKTMPOBaHWS TapernbyaThiX NPYXuMH. B 0CHOBY MeToauku
nonoxeH nogdop TapeneyaTtbix NpyxuH no NOCT 3057-90 B 3aBUCUMOCTHN OT
pabouen Harpysku. B npeabigywen sepcum nogbop NpyXmH OCYLLLECTBANCS TONbKO
no AvameTpy, a BBoaMMble napameTpbl F, n F1 npun Boibope NpyxuH He
YYUTBIBANMUCh.

Mpw pacyeTe TapenbyaTbiX NPYXMH NOSBUNACh BO3MOXHOCTb aHanManpoBaTb cpasy
HECKOSbKO CXxeM COOpKW.

B pesynbTupytowen bopme pacyeTa TapenbvaTbiX NPYKUH NosiBUIack BO3MOXHOCTb
COPTUPOBKKU NO OOHOMY UITM HECKOMBKUM MOMSM JAaHHbIX.

B pesynbTupytoLLen popme pacyeta TapenbyaTbiX MPYXnH NosiBMnach BO3MOXHOCTb
ncnonb3oBaHuns punetpa. [JaHHyto dyHKLMOHANBLHOCTb YA0OHO NCNonb3oBaTh, ecim
Ha pasmepbl NPYKMHbI HaKNaAblBaeT OrpaHNYeHne KOHCTpYKUmMs yana. Nocne
NpoBeAEeHNsI pacyeTa BbIBOOATCA BCEe pe3ynbTaTthl, YAOBNETBOPSAIOLNE YCITOBUIO
NpoYHOoCTU. Hanpumep, TpebyeTca HaNnoXnTb orpaHMyYeHne Ha BHELUHWUI AMaMeTp
D1. [ina atoro Heo6xXxoauUMO LLENKHYTb Ha 3HaYKe, NOSBMAOLLEMCH B NPaBOM
BEPXHEM Yriy 3arofioBka rnons, n B OTKPbIBLLEMCS CNUCKE 3HAYeHU BblIOpaTh Te,
KOTOpble YOAOBNETBOPSIIOT OrPaHUYEHUAM KOHCTPYKLIMW.

McknioueHa BO3MOXHOCTL Bblibopa Mmatepuana us cnpasovHuka Matepuansl
COpTaMeHTbI NpU pacyeTe TapenbyaTbiX NPYXUH. Tenepb BbIGOp MaTepmnana
OCYLLEeCTBNAETCA TONbLKO U3 BbiNagaloLero cnucka, T.k. B nyHkTe 2.2.1 FTOCT 3057-
90 onpeneneH Habop MaTepranos, N3 KOTOPLIX N3rOTaBNMBAOTCA TapenbyaTtble
NPY>KUHBI.

1.10. Jo6aBneHa pyHKLMOHANBHOCTb MO KOPPEKTUPOBAHUIO pacYETHbIX NapaMeTpoB

1.11.

TapenbyaTbIX MPYXWUH:
— cuna npuv npegsaputensHon gedopmaunu;
- npegpapuTenbHas gedopmauns;

—  XOA MNPY>XMWHbI.

N3meHeH pexxvMm NpoeKkTMpOoBaHUS NPYXWH KpydYeHUsi: Tenepb BMecTo «Mactepa
NPOEKTUPOBAHNA» UCNONb3yeTCs Ananor.

1.12. o6aBneHa yHKLNOHANBbHOCTb MO KOPPEKTUPOBAHMIO pacyYeTHbIX NapameTpoB

NPY>KUH KpYYEeHUS:
- yron mexay Topuamu npyXxuHol B CBO6OJHOM COCTOSIHUW;
- yron mexngy 3auenamu npyxuHbl B CBOGO4HOM COCTOSIHMM;
- MOMEHT cuibl NPpU NpeaBapuUTenbHON Aedopmannu;

- yron paboyero xoaa;

= war npyxwuHbl.
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1.13. B pe3ynbTupyowmin Habop gaHHbIX pacyeTa NpyXMH Kpy4yeHns gobaBneH BbiBOA

MHOEKCa NPYyXUHbl 1 WWara.

1.14. NcnpaBneHbl oWmMBKN 3arpy3kn AaHHbIX U3 hannoB paHee NpoBeAEeHHbIX PacyeToB.

TpexmepHoe mopgennposaHue

2.1.

2.2.

2.3.

2.4.

2.5.

2.6.

2.7.
2.8.

2.9.

PesynbTaT NnOCTpoeHUs nakeTa TapenbyaTtbiX NPYXWH Tenepb NpeacTaBnsieT codom
cbopky (*.a3d). B npeabiayLien Bepcun kaxgas Tapesika, BXo4sLwas B Naker,
co3gaBarnach kak oTgenbHoe Teno B getanu (*.m3d).

MosiBuNack BO3MOXHOCTb M3MEHEHMUS BbICOTbI Tapenb4yaTomn NpYXuHbl (Naketa
TapenbyaTbIX NPYXWH) Nocne BCTaBkU B COOPKY NyTeM U3MEHEHUSI 3HaYeHUs
BHelHen nepemeHHon L (ana naketa — Lpak). Takum o6pa3om MOXHO nonyynTb
MOZAENb NPYXMHbI (NakeTa) B paboyeM Unm npoMexxyTo4HOM COCTOSTHUM.

MosiBUNack BO3MOXHOCTb AeopMaunm NpyXunHbl KpyYeHs nocre BCTaBku B COOPKY
nyTeM M3MEHEHUS 3HAYEHMSI BHELLIHEN nepeMeHHon fi (yrnoBasa gedopmauns). Takm
06pasom MOXHO NoMy4MTb Mogesb NPYXMHbI B pabovemM nnv npoMeXxxyTO4HOM
COCTOSIHUM.

Mopaenu npyxuH Tenepb NONHOCTbIO NapamMeTpu3oBaHbl, YTO No3BonseT nogobpatb
pasmepbl 3aLenoB Unu Apyrne napameTpbl Npu 3CKM3HON npopaboTke y3na.

[o6aBneHa BO3MOXHOCTb co3aaHust 06bEKTOB crieuundmkaumnm npu NocTPOEHUN
TapenbyaTbIX NPYXUH.

Ons NPYXWH KpydeHUA U TapernbYaTblX NMPY>XWUH nobaeneHo obbeanHeHne
COCTaBNAOLNX UX OOBEKTOB B MaKpO3/1ieEMEHThI.

MosiBUnack BO3MOXHOCTb MOCTPOEHUSI TPEXMEPHOW MOAENM NPYXUHBbI PACTSHKEHMS.

Ons obneryeHus BOCIMPUATUA TpexmepHoﬁl mMoaenu npyxuHbl B Hen aBToOMaTUYeCKU
OTKITHO4aeTCA OTO6pa)KeHVIe 3CKM30B U MPOCTPaHCTBEHHbIX KPUBbIX.

McnpaBneHbl OLMOKN NOCTPOEHMS TPEXMEPHOWN MOAENN MPYKUHbI KpYYEHUS C NTIEBON
HaBUBKOMN.

padunyeckne JOKYMEHTbI

3.1.

3.2.

3.3.

3.4.

3.5.
3.6.

3.7.

3.8.

3.9.

M3meHunncsa nopsaok co3gaHus YepTexen NpYXnH CKaTus, pacTsXKEHUs!, KpYYEHUs 1
TapenbyaTbIX NPYXUH. YepTex NpyXuHbl TeNepb CTPOUTCA B HOBOM JOKYMEHTE.
Mepen BcTaBKOM N306paXkeHNst OTPUCOBLIBAETCS (DAHTOM, YTO MNO3BONSET
NOMb30BaTENO KOHTPONMPOBATb PasMeLLeHne NPY>XnHbI. Bua, B KOTOpbIN BCTaBNsieTCS
n3obpaxeHne, AenaeTcst akTUBHbIM.

[Na Npy>XuH CxaTus, pacTshKeHus, KpyHeHUs 1 TapenbvatbiX NPYXuMH gobasunach
BO3MOXHOCTb Bblibopa napameTpa wepoxoBatoctn Rz unu Ra.

[Nsa Npy>XuH cxaTus, pacTshkeHus n KpydyeHusa gobaBneHo orpaHnyeHne Ha Bbibop
rpynnbl TOYHOCTK NO cunam u gedopmaumsam, a Takke Ha BbIBop rpynnbl TOYHOCTU
Nno reoMeTpuUyYeCcKNM NapamMmeTpam, ecnun guameTp NpoBOSIOKN MeHbLle 1,6 mm. B
cootBetcTBUM ¢ TOCT 16118 — 70 (NnpyXuHbl cxatusi n pactshkeHus) n OCT 92-
8847-77 (NpyXuWHbI KPyYEHNH) NPy AnameTpe NPOBOSIOKM MeHbLLe 1,6 MM Ans
NPYXMHbI MOXXHO Ha3Ha4YUTb TOSbKO 2-10 UK 3-10 rpynny TOYHOCTH.

McnpaeneHo hopMrpoBaHne pasMepHbIX HaanMcen B YepTexax NPY>KMH oxaTus un
pacTsXeHus.

McnpaBneHo o6o3HaveHre LepoxoBaToCTHU.

[nsa yepTexen NPYXuH cXaTusi, PacTSXKEHUSA, KPYYEHUSA N TapenbYaTbiX NPY>KWH
nobaBneHo 0603HaYeHNe HeyKa3aHHON LLIEPOXOBATOCTH.

[Nsa Npy>XuH cxaTusa 1 pacTshkeHnsa ncnpasrneHa owmnbka hopMmnpoBaHmsa Jonycka
Ha ANWHY NPY>XWHblI B CBOGOAHOM COCTOSIHMM: €CIN KOHTPOSMPYHOTCA ABE Harpysku
(F1 n F2), TO npegenbHble OTKMOHEHMS ANWHBI MPY>KWUHBLI HE YCTaHaBnuBaloT (n. 2.6
FOCT 2.401-68).

McnpaeneHbl olwmnbKn NOCTPOEHNS cnupanen NPY>XMH KPYYEHUST U MPYXUH
pacTsKeHUs; NOCTPOEHNA 3aL,enoB NPYXNHbI PaCTSXKEHMS; MOCTPOEHUS KOHLIOB
NpYyXuHbl cxatna npu n2=0,75 n n3=0,75.

[ns NnpyXuH cxxaTusi ucnpaeneHbl oWnbKkn Npu dopMnpoBaHMmn 4OMYCKOB
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OTKMOHEHMS NepneHANKYNSPHOCTU TOPLEB.

3.10. ns npyXuH pacTsiKeHUs UaMeHWUscs BbiIbop HanpaBneHus oTrmba 3auenos:
Tenepb HanpasneHne onpegensaeTcs aBToMaTuyeckn B 3aBUCMMOCTU OT
KonuyecTtea pabo4ymx BUTKOB.

3.11. Ona nakeTa TapenbyaTtbiX NPYXUH Ao06aBUNack BO3MOXHOCTb OTPUCOBKM
anarpammbl B cooTBeTCcTBUM ¢ pekomeHpaumsammn FOCT 2.401 — 68 (4epT 16, 17).

3.12. [ina TapenbyatbiX NPYXMH UCMpPaBNeHo 3Ha4YeHne TBEPAOCTH, ykasbiBaeMoe B
TEXHMYECKNX TpeboBaHusIX, B cooTBeTcTBMM C M. 2.2.2 TOCT 3057 — 90.

3.13. [Ins TapenbyaTtbix Npy}uH gobaBrneHa BO3MOXHOCTb BbiOOpa nonb3oBaTtenem
onpegensoLero HanpskeHs B COOTBETCTBYIOLLEN KPOMKe, KOTopoe byaeT ykasaHo
B TEXHUYECKMX TpeboBaHuaX. [10 ymonyaHuio npeanaraeTcst HanpsbkeHne B KPOMKe
ONSA NPYXVHbI, UCMNbITbIBAIOLLEN 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 Krnacc NPY>XuHbl (BUA HAarpy>XeHnst MOXeT ObiTb Kak CTaTUYeCcKnM, Tak
N LMKINYECKNM), MOXHO BblbpaTb onpeaensioLiee HanpskeHme, COOTBETCTBYHOLLEE
CTaTM4YeCKOMY BUAY HarpyXeHus.

3.14. [Ins npy>XUH KpYYeHUsi ucnpasreHbl OTKIOHEHUSI HA MOMEHTbI CUS U YrIoBble
nedopmaunn B cooteetcteue c n. 2.12 OCT 92-8847-77:
- nepsas rpynna + 5%;
- BTopas rpynna = 10%;
- TpeTtbsa rpynna + 20%.

3.15. NcnpasneHo pacnonoxeHne TEXHUYECKUX TpeboBaHUn Ha YepTexe KOHUYECKOM
NPYXXWHbI.

lNpunoxeHue Tpy6onpoeodnbi 3D

1.

[ob6asneHa komaHaa lMapamempuyeckasi mpaekmopusi, NO3BONSOLLAA CO34aTb
napameTpudecKyo TPAeKTOPUIO NyTEM NOCTPOEHUS B MPOCTPAHCTBE OTPE3KOB U Ayr U
nocreayoLero opueHTUPOBaHUS UX NPU NOMOLLM NPOCTPAHCTBEHHbIX OrPaHNUYeHUn
(coBnageHue, COOCHOCTb, NapanfenbHOCTb, NePNeHANKYNSPHOCTb U T. A.) U pa3MepHbIX
orpaHn4yeHni.

[lobaBneHa komaHga 3amMeHUmMb 3;1eMeHm, No3BONALLLAS 3aMEHUTbL OAUH NMbo
HECKONbKO 3N1eMEeHTOB TpybonpoBoaa yKka3aHHbIM 31EMEHTOM.

Tenepb B 06beKT cneundurkaumm Tpybbl onumoHanbHO MOryT 6biTb NpeaaHsbl AnNnHa u
mMacca getanu Tpybbl. BkroyeHne nepegaym aTux AaHHbIX, @ TakKe HacTponka eauHuL,
n3MepeHusa nponssoasaTcsa B Avanore KoHghuaypayusi npusioXxeHusi Ha BKNagke
Omyemsl.

[lopaboTaHbl kOMaHAbl NOCTPOEHNS TPYOONPOBOAOB: TENEPb OTBOAbI U TPOMHUKM,
ncnosb3yemMble Npu NOCTPoOeHUn TpybonpoBoga, MoryT BbITb BbIGpaHbl HENOCPeACTBEHHO
n3 cnpaBoYHuka CTaHOapTHbIe U3genus.

No6GaeneHa komaHaa Konupoeams mpaekmopuro, NO3BONAOLLAS KONMMPOBaTb
TPaEKTOPUIO U TOYEYHbIE 0BBEKTBI B JOKYMEHTE.

,Elopa60TaHa komaHaa CneyuanbHass mpy6a:
B AOKyMeHTe-AeTanu gobasneHa BO3MOXHOCTb CO34aHnsi 0OGBbEKTOB cneumdpukaumm
ansa Tpybbl-Tena, a B criydyae peaaktupoBaHua Tpybbl — aBTOMaTUYECKOro OBGHOBNEHNS
AaHHbIX B cneundukaumm;

- pobaeneHa onuusa TosibKO MO KacamesibHbIM, BKIIOYEHNE KOTOPOW NO3BONSET
yKa3blBaTb B Lenoyke 0O bEKTOB NOCNEAYIOLLYIO KPMBYHO, TONIbKO €CIM OHa COoMpsihKeHa
no KacaTesibHOM C npeablayLLen;

- Tenepb B NpoLecce NOCTPOEeHNs TPYObl B AeTanu onumoHanbHO MOryT ObiTb CO34aHbI
npucoeguHUTENbHbIE TOYKN.

HopaboTtaHa komaHga Co3damb akcOoHOMempu4yecKyro cxemy. nobasneHa onunsi He
y4yumbigeamb macwmab cxemsbi. OHa No3BonseT ynpaenAtb pasmepamu YO npu
BCTaBKe B CXeMYy — C y4eTOM Maclutaba cxeMbl unu 6e3 Hero.
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lNpunoxeHue MemannokoHcmpykyuu 3D

1.

Hob6aeneHa komaHoa TpexmepHbIl KapKkac, NO3BONsLWasi co3garb NapaMeTpUHecKni
TPEeXMepHbIN Kapkac nyTeM NOCTPOEHUSA B NPOCTPAHCTBE OTPE3KOB M AYyr U NocreayoLwero
OPVEHTMPOBAHNA X NPU NOMOLLU NPOCTPAHCTBEHHbIX OrpaHMYeHnin (CoBnageHue,
COOCHOCTb, NapanmnenbHOCTb, NePNEHANKYNSAPHOCTb U T. A.) U pa3MepHbIX OrpaHUYeHuii.

MepepaboTtaH n gononHeH ananor KoHghuaypayusi NpunoXXeHust:

- [loaBunucb aNeMeHTbl ynpaBneHns, No3BonstoLmne 3aaatb npasuna MMeHOBaHNS
HOBbIX KOHCTPYKLMI, CO34aBaeMblX KOMaHAaMu NpUNoXeHus;

- Bknagka Habop copmameHmoe 3ameHeHa Bknagkon @alsbl. Bknagka cogepxut
cnucok ¢annos HabopoB WabnoHoB Npodunen, NOAKMHOYEHHbIX K MPUITOXKEHNIO.
Habop wabnoHoB npodunen npeactaenset cobon mogerns cOopku, B KOTOPOW
cofepxartca napameTpu3oBaHHble MOAENU Npodunen ogHOro coptameHTa (Hanpumep,
Habop yronkos).

[obaBneHa koMaHaa Yoanumb KOHCMPYKUUIO, NO3BOSAIOLLAA NO3BONAIOLLAA YAANUTb
13 cOOPKN OOHY UITN HECKOSBKO KOHCTPYKLNIA C OOHOBPEMEHHbBIM yaaneHnem ¢ gucka
dannos mogenen getanen, BXogsawmx B yaansemMble KOHCTPYKLUUMN.

[o6aBneHa komaHaa Yodasiumsb pa3dersnKy, No3BonsaoLwas yaanuTb YrnoByo nmbo
CTbIKOBYIO pasgenky Mexzay napou BblOpaHHbIX AeTanen KOHCTPYKLUUN.

HopaboTaHa komanaa lMpoghusib Mo Kpueol: TeNepb OHA NO3BONSAET CTPOUTL AeTanb No
HECKONMbKMM rNaako conpsiKeHHbIM 00pa3yoLLmM.

HopaboTaHbl KOMaHAbl MOCTPOEHUST AeTanen KOHCTPYKLMK:

- B MHTepdencbl komaHa Jo6aBeH pacKpbIBaOLWMNCSA CMMCOK, COAEPKALLUN nepeveHb
HabopOB COPTAMEHTOB, NOAKIMOYEHHbIX B KOHbUrypawumm npunoxeHuns;

— B npouecchl kKomaHg gobasneHbl aHTOMbl HanpaeneHUN OTCTYNOB 3NIEMEHTOB
METAaNOKOHCTPYKLUN OT Y3r10B 00pasyoLnXx.

HopaboTtaHa komaHga O6HoeumMb OaHHbIe 0 MOOesIU: Tenepb BbINONHAETCS 06GHOBMNEHMEe
ANVHbI Npodnna, ToNwmHbl acoHKM 1 pebpa XKecTKOCTU B cneuudukauun. Takke, ecnv B
ananore KoHguaypayusi npunoxeHus BknioveHa onuns JJobaensmb 3HavyeHue
OJIUHBI/WUPUHBLI K UMeHU demarsu, TO No pe3ynbTataM paboTbl KOMaHAb! BbINOSHSAETCA
oOHOBEHME MMeHN geTtanu B [lepeBe NoCTpoeHus.

Ll,opa60TaH Moayrb KoHBepTauuu B DSTV-copmar:
AobasrieHa BO3MOXHOCTb NakeTHOW KOHBEpTaLuu;

- popaboTaHa KOHBepTauus KOCbIX CPe30B AN npodunen, He MerLLnX acok B
MaLUNHHBIX NNOCKOCTAX;

— nosiBuriacb BO3MOXHOCTb KOHBEPTaUMUK Npodmnen Co CTbIKOBOW pasgesikon.

PeanunsoBaHa nogaepka YeTblpex pa3smMepoB 351EMEHTOB yrnpaBreHnsa uHTepdenca
(nepekntoyaTenemn, KHOMOK, MMKTOrpaMm U T.1.).

Bubnuomeka nocmpoeHusi pa3eepmok

1.

w

[lob6aeneHa HoBas kKomaHAa Pa3eepmka noeepxHocmu, KOTopas no3sonseT
pa3BopaymBaTb UNMMHAPUYECKME N KOHNYECKME MOBEPXHOCTU (MOBEPXHOCTU OCTaNbHbIX
TMNoB He obpabaTbiBatoTCs).

HobGaeneH anemeHT TponHMK Tmn 3.
MosiBunachk BO3MOXHOCTb MOCTPOEHUS TPEXMEPHBIX MOAENEN 3NEeMEHTOB BMBNnoTeKkw.

ONTUMM3NPOBAH IKCNOPT B TEKCTOBLIN hopMaT (B YAaCTHOCTU, B criydae paboThbl C
GOoNbLINM KONMYECTBOM IKCMOPTUPYEMbIX 0ObEKTOB); f0OaBNeHa BO3MOXHOCTb
ynpaBneHnsi O4UCTKON CrmcKa aKcrnopTa.

CospnaBaemble YepTexu Tenepb 0popMMATCA COrMacHO HAacTPOKKe AN HOBbIX
[OKYMEHTOB.

MosiBuNack BO3MOXHOCTb BbIOOpa T1na CTPEriok y NpOCTaBsieMbIX pa3mepoB.
OTKkoppekTnpoBaHa paboTa ¢ anemeHToM TpPonHUK Tmn 1.
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8. Tenepb npn HOPMUPOBaAHUM YepTexa U MOAENN dNeMeHTa aBTOMaTUYECKUN 3arnoNHAITCS
cBolicTBa HaumeHogsaHue n Obo3HayvyeHue.

9. PasbnoknpoBaHO nepekritoyeHne A3blkoB HTepdeca.
10. WcnpaBneHbl HageHHbIE OLLINGKN.

3ameyaHue. BubnuoTteka NOCTpoeHUs pa3BepToK NnepeHeceHa B MalMHOCTPOUTENBHYIO
KOHurypaumio n3 CTpomTensHOM KOHUrypauum.

lNpunoxeHue lNpecc-gpopmbi 3D

1. [JobGaBneHo aBTomMaTnyeckoe pas3bueHne rpaHen no nMHumM ovepka.
2. ONTUMU3NPOBAH W1 YCKOPEH anropuTtM NOCTPOEHUSA MOBEPXHOCTUN pPacKpbIBaHUS.

3. [Hob6aBneHa BO3MOXHOCTb UHTEPAKTMBHOIO NOCTPOEHMS YaCTU NOBEPXHOCTU pacKpbiBaHNSA
KomaHgamun mogenupoBaHusa nosepxHoctenn KOMITAC-3D.

4. YnydweHo NocTpoeHne NMMTHUKOBOW CUCTEMbI U YMPOLLEH Nepexon OT aHanus3a getanu K
NMOCTPOEHNIO MOLENWN OTINBKN.

Bu6nuomeka pac4yema pa3MepHbIx yenel

B komnnekT noctaekm 6ubnmoTtekn BknoveHo PykoBoaCcTBO nonb3oBatens (dann
Pykosodcmeo_rnonb3ogamens.pdf).

N3MeHeHuUe KoMrisiekma nocmaeku

M3 KomnnekTa NnocTaBKM UCKITHOYEHDI:
— bubnuoTteka 3NemMeHTOB KMHEMATUYECKNX CXEM,
- bwubnunoteka anemeHTOB rmapaBiiM4eCknx N NHEBMaTUYECKNX CXEM.

Omnuyus eepcuu 14 om eepcuu 13 SP1

lNpunoxeHue Tpy6onpoeodnbi 3D

1. W3 npunoxeHus UCKMoYeH KoHTenHep wabnoHos. [lJobaBneH HOBbLIN TMNOBOW HAbop
Tpy6bi.

2. [opa6oTtaH guanor KoHgbuaypauyusi npusioxeHus:
— [pobaBneHbl anemMeHTbl ynpasneHud, nossonstowme 3agasats YO Tmnosomy Habopy;
- pobGaeneHa Bknagka Tpaekmopuu Ans HACTPONKN TPAEKTOPUIA, CO30aBaEMbIX
komaHgamum MpunoxeHus, n nogkniodeHns danna GubnmoTekn TpaeKkTopui.

3. [HopaboTtaHa komaHga Tpacchbil:
- Tpaccbl Tenepb MOTyT COAEPXaTb OTPE3KU, AYrM U KOHTYpbI;
- nosiBMNacb BO3MOXHOCTb 3a4aBaTb LBET U CTUMb IMHUKN A58 TPAeKTOpUA, BXOLALLNX B
Tpaccy.
4. [opabotaHa komaHaa Becmpoumb 06x00: nobasneH HOBbIN cnocob BcTpamBaHua obxona
— lMapannensbHo ocam.

5. B komaHgax lMocmpoumb mpaekmoputo 1 CoeQuHUMb mpaekmopuel B3aMeH
BPEMEHHbIX OOBLEKTOB TEMEPb UCMNOMb3yeTcst haHTOM Napannenenunesa.

6. [HopabotaHa komaHgoa Pazamecmumsb 3/1eMeHm:
— pobGaBneH aBTomMaTUYECKUA CNOCOO pasmeLleHNS 3NTIEMEHTOB;
- npu gobaBneHun anemeHTa Ha Tpyby Tpyba MOXeT ObITb pasaeneHa Ha 4YacTu.

7. [Oopa6oTtaHa komaHaa lMMocmpoeHue mpy6:

—~  M3MEHEH MeXaHW3M NPOXOXAEHMS NPsiMbIX y4acTkoB OOHoU mpy6ou: Tenepb
uenbHasa Tpyba moxeT ObiTb MOCTPOEHA MO HECKONBbKUM KPUBbLIM, NPy
HeobxoanmocTn — ¢ 06X040M YrioB pagnycoMm;

- nosiBuncsi gaHTomM TpyObl;
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- Tpyba MOXeT ObITb NOCTPOEHA B AOKYMEHTE-AeTanu;

- Tenepb Tpyba Ona NnocTpoeHus MoxeT ObiTb BbibpaHa nyTem KONMpPOBaHWS CBOWCTB
Tpybbl n3 cbopku, na TMnosoro Habopa Tpy6, n3a KopnopaTMBHOro cnpaBoYHUKA
Matepuanbl n CopTaMeHThbl.

8. [obGaBneHa HoBasi kKomaHaa M3MeHUMb mpaekmopuro mpy6bl.

9. [HopabotaHa komaHoa CoedQuHUmMb y4acmKu: Tenepb B KA4eCTBE UCXOAHbIX 0ObEKTOB
MOryT MCNOSb30BaTbCA KPUBONUHENHbIE pebpa.

Cucmema npoekmupoeaHusi npyxuH KOMIIAC-Spring

1. TlosiBunacb BO3MOXHOCTb U3MEHEHWSI ANWHBI NMPY>XUHbBI CXaTusi B paboyemM COCTOsTHUM
nocne BCTaBK1 MOAENM NpYXuHbl B COOPKY. PeanuayeTcs 3a cyeT 3agaHns 3HaYeHns
BHeLUHen nepemMeHHon L.

2. TMosiBunacb BO3MOXHOCTb UCNOMNb30BaTb OAHY U Ty Xe MOAENb MPYXWHbI CXXaTusi, No-
pasHoMy nogkaTomn B cOopke.

3. [MosBunacb BO3MOXHOCTb M3MEHEHWS HANpPaBieHNA HaBUBKM B MOLENMN NPYXMHbI CKaTUSA.
[na nameHeHnst HanpaeneHUsl HaBUBKN HEOBXOANMO MOMEHSTb 3HAYEHNE NePEMEHHON
Direction (1 — HanpaBneHue HaBuBkM NpaBoe, 0 — HanpaBneHne HaBUBKN NEBOE).

4. TlosiBunacb BO3MOXHOCTb peaKkTUpOBaHNSA yXXe NOCTPOEHHOW Moaernu 3a cHeT Habopa
nepemeHHbIX [L, Direction, D1, d, n, n2, n3]. 3agaBas 3Ha4eHUs NepeMEHHbIX, MOXXHO
NOMHOCTbIO NEPECTPOUTb MOAESb, B TOM YNCIE MOMEHSTb YMCIO NOAXKATbIX U
06paboTaHHbIX BUTKOB, 1 Aa)ke MOCTPOUTb Takyto MOAENb NPYXWHbI, KOTOPYIO
HEBO3MOXHO paccymuTaTtb ¢ nomowbio KOMIMTAC-Spring.

5. WcnpasneHa owmnbka NOCTPOEHUSA MOLENN NPYXKMHbI CKaTUA C YACIIOM NoAXaTblX BUTKOB
n2 = 1 1 yncnom obpaboTaHHbix BUTKOB N3=0,75 (B npeablayLlen Bepcun npyxuHa
cTpounack ¢ napameTpamm n2 =1 n n3 =0,5).

6. [Mpu NOCTPOEHMMN NPYKUHBI CXKATUS C YUCIIOM NOAXKaTbIX BUTKOB N2=1 1 Yyncrom
o6paboTaHHbIx BUTKOB N3=0 noGaBneHo NocTpoeHne kacaTerlbHON MNIOCKOCTU K TOpLYy
MPY>XUHbI — A1 BO3MOXHOCTM CO34aHUsi B COOpKE CONPsiKEeHWN.

7. W3 Habopa 06beKTOB, COCTABMSALWMX MOAETb MPYXKUHbI CXXaTus, ncknodeHa «Ocb
nepeceyeHus aByx nnockocten:1». [ina noctpoeHns conpskeHnsa « COOCHOCTb» Tenepb
ncnonesyetcsa «Ocb Z» abCONOTHOW CUCTEMbI KOOPAMHAT MOAENU NPYXUHbI.

UnmeepupoeaHHasi cucmema
npoekmupoeaHusi men epaweHusi KOMIAC-Shaft 2D

1.  OdpopmnieHne YepTexen (Tabnuubl NapamMeTpoB MeXaHUYeCKNX nepeaad, pasmepbl u
0603HaYeHns1 Ha BbIHOCHbIX 3fieMeHTax) NpMBeaeHO B COOTBETCTBME CO cTaHaapTamun PO.

2. WaMeHeH npuHuMN NPOBEPOYHOro pacyeTa KIMHOPEMEHHON nepeaayn.
3. YcTpaHeH psag owmnbok, 0BHapYKeHHbIX B NpeablayLnX BEPCUSIX.

N3MeHeHuUe KoMrisieKma nocmasku

N3 komnnekTa noctaBku uUckntoveHa KoHcTpykTopckas bubnuoteka.

Omnuyus eepcuu 13 SP1 om eepcuu 13

lNpunoxeHue Tpy6ornpoeodnbi 3D

HopaboTaHa komaHaa CneyuanbHasi mpyba:

- TloBOpoTbl TPAaeKTopun Tenepb NpoxoanTcsa pagnycom. Ytobbl 3agatb pagnyc
noBopoTa, MOXHO BBECTM €ro abCcomnTHOE 3Ha4YeHne Unm KoadpurumeHT ans ero
BblYMCINEHNSI HA OCHOBE AMameTpa Tpybbl.
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- TlosiBunacb BO3MOXHOCTb pa3feneHus cneumansHon Tpybbl B npoLecce NOCTPOEeHUs
Ha HECKONbKO TPYO B Criyyae, eCnun Ha TPAeKTOPUK YxKe YCTaHOBMNEHbI 3fIEMEHTHI
TpybonpoBoaa.

NHdpopmauus
o [NpubopocTponTensHon KoHdpUrypauum sepcumn 16—18.1

Omnuyusi eepcuu 18.1 om eepcuu 17.1

KoHeepmop eCAD-KOMITAC

1. lMosiBunacb BO3MOXHOCTb CO34aBaTb MCMOMIHEHNA B TPEXMEPHON MOAENN COOPKM
neyatHomn nnathbl, ecnn B eCAD-cucteme Cxema anekTpuyeckas npyHumMnuaneHas umeet
BapuaHTbl No cocTaBy KOMMoHeHToB (Variants).

2. [Onsa getanu neyaTHOM NNaTbl NOSIBUNAacb BO3MOXHOCTb 3aaaBaTb Cgolicmea cOopKuU v
Ceolticmea komnoHeHma (O6o3Ha4YeHe n HanmeHoBaHMEe) HEMNOCPEACTBEHHO B
cTapToBOM OKHe 3D-koHBepTepa.

[ob6aBneHa BO3MOXHOCTb KOPPEKTHOrO 3anosiHeHmMs CBOMCTB KOMMOHEHTOB TPEXMEPHOW
mMogenu neyaTHoun nnatel 3 BOM-canos B cnyyae coctaBHoro Mos3nynoHHoro
0603HaYeHNSA KOMMNOHEHTOB.

Mpumepsbl o6o3HaveHun: A1_R2, A4.DD1. lNopaepxusatoTca pasgenutenuy B Buae
HWXHEro noayepkmanns (_) 1 ToYKu (.).

3. [opabotaHa CnpaBo4Has cuctema.

O6opydoeaHue: Kabenu u xxaymsol

1. M3MeHeH NpUHLUMN NOCTPOEHUSI NPOCTPAHCTBEHHbIX KPUBbLIX-TPAEKTOPUIA: Tenepb X
HeobxoaMmo co3gaBaTh B NoAcOOpkax COOTBETCTBYOLLNX XKryToB/kabenewn, a He B
rofIoBHOM cOOpKe n3genusi.

2. TMosiBunacb yHKUMSA HENOCPEACTBEHHOIO MOCTPOEHUS TPpacc 1 Ten NpoOBOAHMKOB, 6e3
npeaBapuTenbHOro NOCTPOEHUS KPUBBIX-TPAeKTopun (B TEKyLLEN peanusaunm JOcTynHa
dYHKLMSA NOCTPOEHMS TpacC B BUAE NPOCTPAHCTBEHHbIX JIOMaHbIX);

3. MNosiBunack hyHKUUA HENOCPELCTBEHHOIO YKa3aHMs CyLLLECTBYHOLLUX KPMBbLIX Kak Tpacc
AN NOCTPOEHUs NPOBOAHUKOB.

4. KpuBble-Tpacchl Tenepb CTPOATCS acCCOLMATUBHO K KPUBbIM-TPAEKTOPUAM. ITO NO3BONSAET
aBTOMaTMYeCcKU nepectpamBaTb MOOENU XKIYTOB NPU N3MEHEHUN NONOXEHUS TPaekTopuin B
npocTpaHcTBe cOOpKU.

5. TMosBunacb yHKUNS KONMPOBAHNS CYLLLECTBYIOLLNX NPOCTPAHCTBEHHbIX KPUBbIX,
BblOpaHHLIX B KA4eCTBE OCHOBbI ANS CO34aHMs Tpacc NPOBOAHUKOB.

6. [nsa obecneyeHns eguHCTBa NPUHLUKUNOB paboTbl ¢ Moaensamu, pa3paboTaHHbIMK B
KOMIMAC-3D Bepcun 17.1 n 6onee paHHUX, B COCTaB NPUMNOXEHUSA BKMOYEH CrieumnanbHbIn
cnyxebHbIn KOHBEPTEP, KOTOPLIN NepeMeLLaeT KpMBble-TPaekTopmmM U3 rofioBHON COOpPKM B
noacOOpKM KOHKPETHbIX XryToB/Kabenen.

7. [opaboTtaHa CnpaBo4yHas cuctema.
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8.

VicnpaBneH psg YacTHbIX OLLIMOOK.

Omnu4usi eepcuu 17.1 om eepcuu 16

KoHneepmop PdiF-KOMITAC

1.

2.

MosiBunacbk BO3MOXHOCTb MOCTPOEHNS TPEXMEPHOM MOogenu cbopkm neyaTHOW nnaTbl.
McxoaHble gaHHble — channbl B popmatax PDF n PCB.

PeanunsoBaHa nogaepxka 6nbnuotek anemeHtos KOMIMAC-3D (dpopmaT dhanna
onbnunotekn — *.kle).

O6opydoeaHue: Kabenu u xxaymbi

1.

10.

11.

12.
13.

[lo6aBneHa BO3MOXXHOCTb NPy NOCTPOEHMUM TPACC XKryTa y4uTbiBaTh HE BCE KPUBbLIE,
NOCTPOEHHbIE B COOPKE, a TOMbKO T€ NMOMaHble, KOTOpble ABMASKOTCA TPAEKTOPUAMU 3TOrO
XryTa.

MosiBUnack BO3MOXHOCTb CTPOUTL NMOKOHTAKTHbIE COEAMHEHWUSI BHYTPU MEXNPUGOPHOro
XryTa.

MosiBunack BO3MOXHOCTb NoAbvpaTh BCromMoraTesnbHble MaTtepuanbl (TPYOKMW, onneTky u
T.M.) C y4ETOM BHELLUHErO AnameTpa NPOBOAHUKA UMK BETBU XKryTa, ¢ hunbTpaumen cnucka
maTtepuarioB Mo COOTBETCTBYHOLLEN BENNYNHE.

[lo6aBneHa BO3MOXXHOCTb aBTOMATUYECKM (hOPMMPOBATL CMIMCOK YacTO UCMONb3yeMbIX
maTepuanoB (M36paHHbIU Habop) 1 BbIONUpaTb MaTepuanbl U3 3TOro Crucka.

N3 naHenun NHCTpYMEHTOB NMPUIOXEHNs NCkNoyeHa komanaa lepecmpoums mpaccbi
JKeyma, TaK Kak oHa AybnuvpoBarna aHanornyHble onepaumu B komaHge Pedakmuposamb
mpaccbl/Co30amb MoOesib Kayma.

PeanunsoBaHo aBTOMaTU4ECKOE Ha3Ha4YeHne CBOMCTBa HaumeHogaHue onsi Ten, KOTOPbIMU
MOAENUPYHOTCS MPOBOOHUKMN:

- Npu MOAENUPOBAHUN NOKOHTaKTHLIX COeANHEHNN B HauMeHo8aHUU yKa3blBaeTCs
Mapka npoBoda unu kabens; y4acTku XryTta, rae npoxoguT My4yok NpoBOAOB,
nonyyatT HaumeHosaHue «OBLUN y4acToKy,

-  MpY MOAENVPOBAHNN MEXMPUOOPHBLIX COEOMHEHWI BETBU XryTa Nnosny4aroT
HaumeHosaHue, cocToslee U3 Cnncka MapoK NPOBOAOB N UX KONUYECTBA.

MosiBUNachk BO3MOXHOCTb co3aBaTh B COOPKE XryTa MOAEeNb 3alMTHON TPYOKM mnu
onneTku, HageBaeMor Ha OBLLMIA y4aCTOK XryTa Haubonbllero gnameTtpa. B pesynbtate
co3gaeTcs Terno C HaMMEeHOBaHNEM, COOTBETCTBYHOLLMM Mapke TPYOKM Ui onneTKu.
MosiBUNack BO3MOXHOCTb [06aBNATb K COeANHEHUAM XryTa HakoHe4YHUKuU (KnemMmbl,
3aXMMbl) U3 TEKCTOBOro ¢havina unm n3 CnpaBoyHuka CtaHgapTHbIE N3genus.
Hobaensemble getanu He oTobpaxatoTcs B cOOpke, HO YYMTbIBAKOTCA B crieundukaumm K
cOopoYHOMY HepTeXy, a TakKe B ANeKTpOHHON cTpykType nsgenms B JIOLUMAH:PLM.
MepepaboTaH MHTepdenc komanabl Tabnuya coeduHeHul. [1ns BBoaa AaHHbLIX MO
MEXO6T04YHbIM M MOKOHTAKTHBbIM CBA3SM NPeaYyCMOTPEHbI OTAENbHbIE MHTEP(ENCHI.

B okHe Tabnuuya coeduHeHull NosiBMNacbk BO3MOXHOCTb B NPOLECCe CO34aHUsA HOBbIX
Tpacc npuv BeIGOpe Ha4anbHOro N KOHEYHOrO aJpPECOB yKa3biBaTb KOMMOHEHTbI
HenocpeaCcTBEHHO B OKHE MOAENMW.

B cbopoyHOM YepTexe XryTta ¢ MOKOHTaKTHLIMU CBA3SIMU MOXET ObITb ONUWOHANBHO
oTobpakeHa ynpolleHHas Tabnuua coeauHeHnn ans KOHTPOrs.

HopaboTtaHa CnpaBo4yHas cuctema.

|/|CI'IpaBJ'IeHbI 3aMeyYeHHble OLLINOKK, B TOM Yuchne pPan ownbok npun pa60Te NPUNoXeHnA C
MoaenAamMmn, B KOTOPbIX NCNOJb3YHOTCA MacCUBbI.
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KoHeepmop eCAD-KOMITAC

1.

2.

B uncno nogaepxuneaembix eCAD-cuctem BkntoveHa CATP Delta Design komnaHum
Eremex (ProSoft).

MosiBunack BO3MOXHOCTb NPOCTAHOBKM NO3MLMOHHbLIX 0603HAYEHMIN KOMMOHEHTOB Ha
accoUMaTMBHOM YepTexe, NONy4eHHOM C TPEXMEPHOM MOZENN NevYaTHOW nnatbl.

Mpn co3gaHum TpeXmMepHON MOAENN NevaTHOM nnathbl Jo6aBneHa BO3MOXHOCTb
3anosIHEHMS CBOMCTB KOMMOHEHTOB COOPKU AaHHbIMMK, XpaHawmmuca 8 BOM-dainne.
HacTpoiika wabrnoHoB 3anonHeHNst CBOMCTB aHarornm4yHa HacTpolike abroHoB
3anosnHeHus rpad TEKCTOBOW KOHCTPYKTOPCKOM AOKYMeHTauun B TEKCTOBOM KOHBEPTOPE.

Llo6aBneHa BO3MOXHOCTb USMEHEHNA MECTOHAXOXOEHNA Nankmn ¢ MoaenamMm
SHGKTpOpaﬂ,MOMS,D,eﬂMVI Nnpu NOCTPOEHNN peanmnCTUYHbIX Mogernen nevyaTHbIX nnart.

MosiBUnack BO3MOXHOCTb 3aNOMUHATL M YCTaHABNMBAaTb «MO YMOMYaHWUO» NyTb K KaTanory
C TpexmepHbIMu Mogensimu PW, ucnonb3yembiMu Npu NOCTPOEHUN PearUCTUYHbIX
MoZenel neyaTHbIx nnar.

Mpwn co3gaHum ycrioBHon rabapuTHOM MOAENN NeYaTHOM NnaTthbl BCE MOOENIM KOMMOHEHTOB
Tenepb 3anncbiBaloTCa B COOPKY Kak nokanbHble getanun. CosgaHne 6ubnmotekn mogenen
* 13d nckntoveHo.

|/|CI'IpaBJ'IeHbI 06Hapy>|<eHHb|e OLUNGKN.

Omnuyus eepcuu 16 om sepcuu 15

Bubnuomeka Kabenu u xa2ymbi

1.
2.

10.

Bubnunoteka nepemmeHoBaHa B O6opydoeaHue:Kabenu u xaymsbil.

Bpems nony4eHnsa TpexmepHon MOgenNn Xryta yMeHbLnoch B 3—5 pa3 B 3aBUCUMOCTM OT
CMNOXHOCTM XryTa.

Papuycbl n3rnba Betsei BHyTPU OOLLMX Y4aCTKOB TeNepb TOYHO COOTBETCTBYHOT paaunycam
n3rnba obLUMX y4acTKOB, YTO YNyyLLMIIO BU3yaribHOe npeacTaBneHue.

Bpems nepebopa Tpacc B okHe komaHabl PeGakmupoeamb mpaccbi/Co30amb Moodesib
JK2yma yMeHbLUNINOCh B HECKOMbKO pas. Takke CyLeCTBEHHO YMEHbLUNIIOCH BpeMS
paboTbl C Tpaccon npu NoMoLLM KoMaHabl PeGakmupogamb mpaccy.

CyuwlecTtBeHHO nepepaboTaH umMnopT cnmcka coeguHeHun na CAMNP KOMIMAC-3nekTpuk
(komaHga Umnopmupoeams u3 ECAD) B ananore Tabnuya coeduHeHul. [ns 3T0ro
ncrnonb3yetcd ToT xxe XML-awnn, KoTopbln paHee NpUMEHSANCS Ans nepegadn coctasa
anekTpuyeckux annapatos n3 KOMIMAC-3nekTpuk B mogynb O6opydoeaHue. Kabenu u
Keymbil.

PeanunsoBaHa BO3MOXHOCTb NEPEMECTUTb B BbIOPaHHbIN XXIYT OOHO UM HECKOSbKO
COoeUHEeHUn n3 cnucka, umnopTuposaHHoro 3 KOMITAC-3nekTpuk.

Peanun3oBaHa BO3MOXHOCTb yaaneHus cpasy HECKOMbKMX Tpacc U3 cnucka B guvarore
Tabnuuya coeduHeHull.

B okHe Pedakmupoeamb mpaccbl/Co30amb MoOesib 2yma peanu3oBaHa
BO3MOXXHOCTb BU3yaribHOro onpeaeneHns Tex Tpacc, Anst KOTOPbIX N0 Kaknm-nmbo
NPUYMHAM He yKa3aHbl HavanbHbIE UM KOHEYHbIE CErMEHTbI TGO He BbibpaHa Mapka
nposoga. Pagom ¢ Takon Tpaccon otobpaxaeTtcs 3Hak "#".

[obasneHa komaHaa Konupoeamsb ceolicmea («Kucmoyka») 4na NOCTPOEHUS
pa3BeTBMNEHUSA NPOBOAOB K OTAENbHBIM KOHTAKTHbIM TOYKaM Ha MOAENsAX
aneKTpoannapaToB.

[lobaBneHo aBToOMaTU4eCKoe NOCTPOEHNE KKOHTAKTHbLIX TOYEK» C aApPECHbLIMU CCbIJTIKaMM
Ha KOHLUax npoBoAoB Ha C60p0‘~IHOM yepTexe XKryTta npu NoKOHTakKTHbIX COeANHEHUNAX.
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11.

12.

13.

14.

15.

MosiBMNack BO3MOXHOCTb Ucnonb3oBaHus 3D-kapkaca Anst NOCTPOEHUS TPAeKTOPUI Xryta
(Hapsgy ¢ NpoCTpaHCTBEHHBLIMW NTIOMaHbLIMU U crinanHamm). B TekyLuen sepcum
MCMOMb3YITCA TOMLKO NPAMOSIMHENHBbIE 3ANIEMEHTbI KapKaca.

MosiBUNack BO3MOXHOCTb pefdaKkTUpOBaHUs NPoBoAa UK Kabens Ans NOKOHTaKTHbIX
coeauHeHuin. PaHee coeauHeHne HeobxoamMmo GbIno yaanaTb U co34aBaTb 3aHOBO.

[lo6aBneHa komaHAa aKkcnopTa ANNH aApeCHbIX COeQUHEHUIA MPU MOKOHTAKTHbIX
coeavHeHunsax obpatHo B XML-dann, dopmupyemsbin cuctemamm KOMIMAC-3nekTpuk un
E3series (Mcnonb3yetca Ana nHTerpaumum npunoxXeHun).

HobasneHa yHKUNA cosgaHms Tabnumubl NnpoBoaos (B Buae Tabrnuubl obwux coeOuHeHul
no MOCT 2.702). B Tabnuvue pasmeltaetcs MHopMaumsi No BCEM COeaUHEHNAM
(o603HaveHmne XryTa, HavarbHbIN U KOHEYHLIN agpeca, MapkKMpoOBKa COEANHEHUS: NMST
uenu/curHana/noTeHuManbHoOro yana, Tmn npoBoga/HoMep Xunbl kabens, Tmn kabens.

[aHHble DYHKUMM CYLLEeCTBEHHO NOBbIWAKT cTteneHb MHTerpauun ECAD- n MCAD-cuctem.
KHOMKun HOBbIX PyHKLMI 0BaBNeHbl HA UHCTPYMEHTarnbHYO NaHens 6MbnuoTekw.

WcnpaeneH psag ownbok, BbISIBNEHHbIX B XOA€E OMNbITHbIX 3KcnnyaTauui u beta-
TECTUPOBaHUS.

Bubnuomeka koHeepmopoe daHHbIx eCAD-KOMITAC

bubnnoteka nepenmeHoBaHa B KoHeepmop eCAD-KOMIIAC.

[lo6aBneHa BO3MOXHOCTb aBTOMAaTUYECKOro (oOpMMPOBaHUSA TabnuLbl COOTBETCTBUIA
MeXay KOMMNOHEeHTaMu Nnatbl U X TPEXMEPHbIMU MOAENAMU, XPaHALNMANCS B
CnpaBoyHuke CtaHgapTHele M3genus. [nsa storo Heobxoanmo Hannyme ID PartLib B
aTpunbyTe KOMMNoHeHTa (1, cooTBeTCcTBEHHO, B BOM-(harne).

Mpy nony4YeHnn peannucTuyHbiX COOPOYHbLIX MOLENEN NeYaTHbIX NaT NosBMIach
BO3MOXHOCTb BblOOpa Moaenen KOMNOHEHTOB M3 KoprnopaTUBHOro cnpaBoYHMKa
CrangapTHble N3genua (unu us bubnmnotekn CtangaptHble M3penus). B ceoricTBa
KOMMOHeHTOB gobasndeTcsa ngeHtudumnkatop obbekta n3 ombnmnortekn.

Peanun3oBaH BbIGop Mogenen anekTpopaamoKOMNOHEHTOB U3 bubnuoteku
(KopnopaTtusHoro cnpasoyHuka) CtaHaapTHble N3genus.

CywecTBeHHO yBennyeHa CKoOpoCTb NOCTPOEHNS YCNOBHO-rabapuTHbIX COOPOYHbIX
mMogeren neyaTHbIX NraT 3a CHET U3MEeHeHUs CTPYKTypbl Bubnunotekn mogenen (13d), B
KOTOPOW pasmMeLlalnTcs Mogenu KoMnoHeHToB. OAHOBPEMEHHO N3MEHNNOCH OTOBpaxeHne
[epeBa cO0pPKN: KOMMNOHEHTbI C OANHAKOBLIMU KOopnycamu o6beanHAITCS B rpynnbl.

K cBomncTBam KOMMOHEHTOB B cOOpKe nevaTtHon nnatbl 4o6aBneHo cBOMCTBO [103UlLIOHHOE
0603HayeHue, Kyaa aBTOMaTtn4ecku 3aHocuTCa nHdopmMaumsa ns atpubyra 1o3uyuoHHoe
obo3Ha4YeHue KoMrnoHeHma, npuceanBaemoro emy B eCAD-cucteme. CoBMECTHO C
N3MeHeHMaAMM No nn.1,2 370 NO3BONSIET CTAaH4APTU30BaATL NPOLEAYPY NONy4YeHUs
nHdgopmauumn o coctase magenus B JIOLUMAH:PLM n3 TpexmepHon mogenu coopku
neyaTHOro yana.

Bub6nuomeka noddepxku ¢popmama PDF

bubnnoteka nepenmeHoBaHa B KoHeepmop PdiF-KOMIIAC.

N3MeHeHuUe KoMrsieKma nocmasku

3 komnnekTa noctaekun koHurypaumm mckntodeH KOMIMAC-3nekTpuk.

Odomc ACKOH:

CankT-lNeTepbypr, yn. Ogoesckoro, oM 5, nutepa «Ax»
Ten. (812) 703-39-34

E-mail: info@ascon.ru
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ACKOH B cetn UHTepHeT:
http://www.ascon.ru

Appec Cnyx6bl TeXHU4YECKOWN NoAAepPKKU:
E-mail: support@ascon.ru

Cant Cnyx6bl TexHun4eckon nogaepxku B UHTepHeT:
http://support.ascon.ru

© O00 «ACKOH-Cuctembl npoektupoBaHusy, 2021. Bce npaea 3aluLLEHbI.
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