KOMITAC-3D v24 Home
NHudopmaumsa o Bepcum

Omnu4us eepcuu 24 om eepcuu 23

Obuiee

1. B nanky \Sys go6asneHna 6ubnunoteka Graphic_2023.lyt, 3ameHstowas 6ubnmnoTteky
Graphic.lyt. Bce nokymeHTbl, co3gasaemble B KOMIMAC-3D v24 Home, ncnonb3sytoT
6ubnuoteky Graphic_2023.lyt; Gubnuoteka Graphic.lyt He ncnonb3yeTcs, HO NPUCYTCTBYET
B nanke
\Sys A4nsa nogaepXkm paHee co3gaHHbIX JOKYMEHTOB.
bubnuoteka Graphic_2023.lyt conepXxuT:

— HOBbI€ 3MIEMEHTbI:

- BapuaHTbl opopMmneHuni ¢ rpadon «Bepcuay, Hanpumep, Yepmex koHecmp. ep.
Bepcus. lNepebiti nucm. FTOCT P 2.104-2023 n 1.4.;

— BapuaHTbl (OPM U3BELLEHMI 06 N3MEHEHMSX C rpaddamun 4ns NPeanoXeHus,
nognexawero nepeodopmMieHnto, Hanpuvep, M3seuw. 06 usmeHeH. ¢ P. lNepssbit
nucm. FTOCT P 2.503-2023 @1 v T.4.;

— BapuaHTbl (4NA pasnuyHbix POPMaToOB M OpUEHTaLuMi nucta) hopm n3BeLLeHnn 06
N3MEHEHVAX ANs aBTOMATU3MPOBaHHbIX CUCTEM ANIEKTPOHHOrO AOKYMEHTO060pOoTa,
Hanpumep, M3sew. 06 usmeHeH. 0nss AC3/. lNepsbiti nucm. FOCT P 2.503-2023 ®2
um.o.;

— CTUNWN JOKYMEHTOB Tuna Bedomocms ¢ rpacdhamv Anga npeacTtaBUTEnNs 3akasduka, a
Takke Heobxoanmble AN HUX OPOPMITEHNS;

— obHoBneHHble B cooTBeTcTBMM ¢ TOCT P 2.104-2023 n MTOCT P 2.503-2023:

— OCHOBHble HagnNUcK;

— 0OpPMIEHNSA YepTEXEN;

— 0(bOPMMEHNSA TEKCTOBbLIX AOKYMEHTOB;

=~ HEe U3MEHMBLUNECH OCHOBHbIE HagnNucu, ohopmMmneHma n cTunu ns Gubnmnortekn
Graphic.lyt, xpome npefHa3HayYeHHbIX ANs CTpoOUTENbLCTBA (NPU CO34aHNN JOKYMEHTOB
Ons cTpouTenbCcTBa ucnonb3ynte 6ubnmoteky SPDS _GR _2022.1yt).

2. YnydweH guanor HacTpOWKN NapaMeTpPOB CUCTEMbI U TEKYLLLEro JOKYMEHTa (Bbl3blBaEMbIl
komaHgon Hacmpolika — lNapamempeil...):

- Hactpowkn npeactaBneHbl 06LWMM CIMCKOM, NMPOKPYYMBas KOTOPbIA, MOXHO
NPOCMOTPETb BCE AOCTYMNHbIE A8 U3MeHeHUs napameTpbl. Kpome Toro, MOXXHO
BblOpaTb OTAENbHLIN pa3gen n NnpocMaTpuBaTh HACTPOWKK, HAXOOSLNECS B HEM U B
ero nogpasgenax. PaHee ansa goctyna K KOHKPETHOMY napameTpy HYXHO Bbino
BblOpaTh BKNagky, a Ha Hern — pasgen (M nogpasgen).

- B gunanor gpo6aBneHa BO3MOXXHOCTb NMOUCKA NO HA3BaHMUSM pa3dersioB U 3f1IEMEHTOB
ynpaBnieHnst (ONuun, CAMCKOB 1 T.M.).

- [nsa yactu napameTpoB U3MEHEHbI 3NeMEHThI YNPaBfeHUs!, C MOMOLLIO KOTOPbIX
NPOn3BOANTCA HACTpOKKa, Hanpumep, rpyrnna onuun 3aMmeHeHa CrnMcKoM BapuaHTOB.
HekoTopble napameTpbl NEpPEHECEHDbI B Apyrue pasgensl angd 6onee normyHon
rpynnNUPOBKM HacTpoeK; Habop pasaenoB B LIENOM TOT Xe, Y4To Obin paHee.

- B agmanore ctana gocTtynHa Takke obLiasi HacTponka nHTepdenca: Bbidop LBETOB,
A3blka U pa3Mepa 3Ha4YKoB, HACTPOWNKa KraBmaTypbl, MOMOXEHUS BKIALOK U
3anomMuHaHus nocrnegHen komaHabl. PaHee atn napameTpbl MOXHO Obifio U3MEHUTb
TONbKO B MeHI0 kKHomnkn HacTponka nHrepdenca B 3aronoske okHa KOMIAC-
3D Home.

3. WNameHeHa ymonuaTenbHasa HacTponka KOMITAC-3D, nomeHanuck cneaytowime
napameTpbl:
- nmsa danna KOMIAC-gokymeHTa no ymonyaHuio: 6eino HaumeHoeaHue +
O6o3Ha4yeHue, ctano ObosHavyeHue + HaumeHoegaHue;



— yMon4yartelibHaa cxXxemMa CtaHOapTHbIX BUOOB!: Obina Z-aKCOHOMeTpI/ISI, ctana Y-
aKCOHOMEeTpUA.

N3meHeH wpncpT KOMIMAC-40KyMEHTOB BCEX TUMNOB: TENEpPb BO BHOBb CO34aBaeMbIX
AOKyMeHTax ncnonb3yeTcs toHukoaHbIn Wwpndt GOST type AU. B gokymeHTax
npeabigyLmx BEpCUin NpuMeHsncs HetoHmkogHein wpndt GOST type A. [lns obecneveHmns
yKasaHHOW 3aMeHbl Obinn OTKOPPEKTUPOBaAHbI HACTPOMKM HOBbIX 4OKYMEHTOB, LLUAOMOHbI,
OCHOBHbIE HaAnMcy n opopmMIeHunst, ucxoaHeln pann cneusHakos GRAPHIC.SSS n
ABOWYHbIN chann crneusHakoB GRAPHIC.BSS, wpud el GOST type AU n GOST type BU.

HoBble BO3MOXXHOCTM MpW CO34aHUM U peakTUpoBaHUK CCbINoK B gnanore Ccbiska:

- [nsi CCbINKM Ha CBOWCTBO CTarno AOCTYMNHO OKpYrieHne A0 YKka3aHHOro 3Haka — npu
YCMNOBUW, YTO 3HAYEHMEM CBOWCTBA ABMSAETCS YACNO (paHee oKpyrneHue 6bino
[AOCTYMHO TONbKO A1 CChINIOK Ha NepPeEMEHHbIE);

- ecnv pegaktupyeTcst Hepaboyas ccbinka, To B Auarnore oTobpaxaeTcs TEKCT, KOTOpPbIN
OHa cofepxana B nocrnegHvin pas, a Takke npeaynpexaeHne o ToM, YTO UCTOYHUK
CCbINKN He HalaeH.

[lo6aBneHa BO3MOXHOCTb BKITIOYEHUSI IMHENKN NPOKPYTKM B AoMNonHUTENbHOM Jepese
AokymeHTa. CooTBeTCTBYOLAs onuus HaxoauTces B pasgene Cucmema — 3KpaH —
Ljeem ¢hoHa HacTpoeyHoro auanora.

[o6aBneHa BO3MOXHOCTb yaaneHus knasuwen <Delete> CTpok B cnnckax 1 Tabnuuax Ha
MaHenn napameTpoB, a Takke Ha lNaHenu coctaBa nsgenus.

®annbl Graphic.kds v Graphic.kdsp, onpegenstowme Habop AOCTYNHbIX KOAOB AOKYMEHTOB
N NOPSIAOK COPTUPOBKM AOKYMEHTOB MO KOAY, OTKOPPEKTMpoBaHbl cornacHo FOCT P 2.102-
2023. dannbl HaxogaTcsa B nanke \Sys.

PeanunsoBaHo coxpaHeHne pa3smepa u pacnonoxeHust okHa KOMIMTAC-3D Home mexay
ceaHcamu paboTbl. PaHee B HoBoM ceaHce okHO KOMITAC-3D Home oTkpbiBanoch
pasBepHYTbHIM Ha BECb 3KPaH.

TpexmepHoe MmodenuposaHue

1.

Mpwu paboTe co c6opKoi NosiIBUNACL BO3MOXHOCTb M3MEHEHUS1 DOPMbl KOMMOHEHTOB MO

MECTYy pa3MeLleHus, T.e. 6e3 moandukaumm pannoB-UCTOMHUKOB. I3MeHEHME BbINOSHAETCS
c nomoLubto onepauumn fJegpopmayusi, B npoLiecce KOTOPON MOXKHO OTpedaKTMpoBaTb
BbINOSIHEHHbIE B KOMMOHEHTE onepauun (BblAaBNMBaHWs, BpaLeHUs, Mo Ce4eHnaM, Nno
TpaekTopun, TpyoOUaTbIN SIEMEHT, a Takke onepaunmn NOCTPOEHUS KPUBLIX HEKOTOPbIX
TMNOB), 3aMEHMB NX OMNOPHbIE 0O BLEKTbI HOBLIMU — MOCTPOEHHBIMU B COOPKE Mnun B Apyrmx
KOMMOHeHTax. [ns cnnamHoB 1 NTOMaHbIX MOXHO OTpedaKTUpOBaTh KOOpAMHATLI BEPLUUH;
YMCIOBLIE NAapaMeTpbl APYrMX onepauun HeAOCTYMNHbI A1 UIBMEHEHMUS.

MapameTpbl 1 pesynbTaT gedopMaunm KOMNOHEHTa XpaHATCcA B cOopke, rae ata
aedopmaLma Obina BeINONHEHa, T.e. hann KOMNOHEHTa 1 ero BCTaBkU B Apyrux cbopkax He
N3MEHSIOTCS.

[lo6aBneHbl KOMaHAbl MOCTPOEHUS reOMETPUYECKOro Tena B Buae NpsmMoro KpyroBoro
KOHyca:

- KoHyc no yenmpy ocHoeaHusi, duamempam u ebicome,

- KoHyc no yenmpy ocHoeaHusi, duamempam u yaiy,

- KoHyc no dsym dyzam.

[o6aeneHbl komaHabl Tpy64Yyamsbil anemeHm v Bbipezamb mpy64ambiM 351eMEHMOM.
OHU BbINOMHSAOT ONepaumio No TpaekTopmm ¢ aBTomaTnyeckn hopMmpyembiM CEYEHNEM B
BMAE OKPY>XHOCTM 3aaHHOro agnameTpa. TpaeKkTopuio yKasbiBaeT Nosib3oBaTtenb. Tpyoka
MOXET ObITb CNIIOLIHON UM TOHKOCTEHHON. B nocnegHem cnyyae HyXHO BBeCTM nNnbo
TOMLWMHY CTEHKK, MO0 3HaYeHne BTOPOro AgnameTpa.

[ob6aeneHa komaHaa CpedHsisi MoeepxHOCMb, NpeaHa3HavYeHHas aAns NoCTPOeHNs
NOBEPXHOCTN, KOTOPasi ABNAETCS reoMeTPUYEeCKUM MECTOM TOYEK, PaBHOYAANEHHbIX OT
ABYX yKa3aHHbIX MOBEPXHOCTEN.

[o6aBneHa HoBas kOMaHAa NPSIMOro pefakTMpoBaHus — M3MeHumb rnosloxeHue
epaHel. OHa No3BONAET CABUHYTb BblOpaHHbIE rPaHN B 3aaHHOM HanpaBneHun Ha
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onpeaerneHHoe paccTosiHUE UMM NOBEPHYTb MX BOKPYF 3a4aHHON OCU Ha OnpeaeneHHbIN
yron.

6. [HobaeneHa komaHaoa CoemeuweHue, NnpegHasHayYeHHas a5isl COBMELLEHMS
NMONUroHanbLHOro o6bekTa C UMEKLLUMCH B 3TOW K€ MOAENN TENOM, MOBEPXHOCTBIO UMK
APYrMM NonmnroHanbHelM 06bekToM. PesynbTaT paboTbl KOMaHObl — N3MEHEHUNE
NMONOXKEHUSA NONIMroHanbHOro ob6bekTa (MM O4HOrO M3 NONUIOHaNbHbIX 00HLEKTOB) TaKNM
o6pa3om, YTOObI OTKIIOHEHME MEXAY HUM U BTOPbIM O6BEKTOM CTano MUHUMAIbHbIM.

7. [HobaeneHa komaHga llpoeepka ceomempuu, npegHasHauveHHasa ons AMarHoCTukK Ten,
NOBEPXHOCTEN U rpaHen Ha KOPPEKTHOCTb MaTeMaTU4eCcKoro onucaHus. BeinonHaerca ans
OTAENbHLIX BbIOpaHHbIX 00BLEKTOB NGO Onsi Bcex 06beKTOB, BXOAALWMX B COOPKY unu B
YKa3aHHbIN KOMMOHEHT.

MpounsBogaTca cneayoLme NPoBEpPKK:

— [lMepeceyeHusi epaHeli — BbIsIBIIEHWE TpaHen Tena (UM NoBepXHOCTH),
nepecekarLmnx gpyrue ero rpaHn 6e3 obpasosaHus obuiero pebpa,

-  Omkpbimbie pebpa — BbISIBNEHNE OTKPbITbIX pebep, a Takke HanoXeHHbIX ApYyr Ha
Apyra OTKpbITbIX pebep 04HOro 1 Toro e Tena/noBepxXHoCTU/rpaHu,

- [eomempuyeckasi mMOYHOCMb — BbISIBIIEHNE FEOMETPUYECKM HETOYHbIX BEPLUVH U
pebep (qonycTMmMoe OTKIOHEHUE NOSoXeHMs1 06 bEKTOB OT TEOPETUYECKM TOYHOTIO
3agaeTcd nonb3oBaTenem),

- Camonepece4yeHue — BbiSIBIEHNE CaMONepPeCEKaOLLNXCA rpaHem 1 rpaHnL, rpaHen,

- Bbicmynbi/ebipe3bl — BbISIBNIEHWE rPaHen, y KOTOPbIX yron mexay pedbpamu (npu
obLen BepLInHE) MeHbLLE 3a4aHHOTO.

- Menkul pa3mep — BbisiBNeHVE 06BHEKTOB C pa3MepPOM MeHbLLE 3a4aHHOrO,

- HenapannenbHocmb — BbisiBNeHne pebep, pacnonoXeHHbIX OTHOCUTENBbHO Ocen
yKa3aHHOW CUCTEMbI KOOPAMHAT NoA YrioM MeHbLLE 3a4aHHOro,

- [lpoeepka eabapuma — BbisiBNeHNe 00HLEKTOB, HaXoaaLWMXCs 3a npeaenamm kyba
3aJaHHbIX pa3MepoB C LEHTPOM B Hayarne abCconTHON CUCTEMbI KOOpPAMHAT.

MmeeTcst BO3MOXHOCTb UCKINIOYEHUS 13 MPOBEPKN KOMMOHOBOYHOW reOMeTpun,

CTaHOapPTHbIX U3L4ENWIA, CKPbITbIX OOHEKTOB.

8. [HobaeneHa komaHga lpoeepka 3Ha4YeHuUl, NO3BONAKOLWANA 3a4aTb AMANA30H JONYCTUMbIX
(nMbo HegonyCTUMBbIX) 3HAYEHWUI ANst BbIOPAHHbIX MEPEMEHHbIX, a TaKkkKe Arst Macchbl
mozenu. B crniyyae Bbixoga 3Ha4yeHUs 3a rpaHuLbl AnanasoHa (Mnu Bxoga B 3TU rpaHuLbl)
nosiensieTcsa cooblieHne o6 ownbdke.

9. [HobaeneHa komaHOa YnpaeneHue konuposaHuem. OHa No3BONsieT HANTU onepauun
KOMMPOBaHUA — B CaMOM MOAESIM U ee KOMMOHEHTaX 40 yKa3aHHOro YPOBHS UMW TOMNbKO B
BblOpaHHbIX KOMMOHEHTax. [nsa kaxgon onepaumm otobpaxaeTca ee Tekylllee COCTOsiHME
N MeeTCs BO3MOXHOCTb YrpaBneHus napametTpamu. Hanpumep, nonb3oBaTenb MOXET
BKITHOYUTb OTCNEXNBaHNE U3MEHEHUI UCTOYHMKA AN1S TEX Oonepauuin KONMPOBaHUS, y
KOTOPbIX OHO OTKIOYEHO, Ui 0B6HOBUTL BCe NGO BbibpaHHbIE onepauun KONMPOBaHUA.
Kpome TOro, nmeeTcs BO3MOXHOCTb NEPENTN K pefakTupoBaHuto nobor onepaumm
KONUPOBaHWUS.

10. JopabotaHa komaHnaa lpodneHue noeepxHocmu:

- [1na npogneHust TOM XXe NOBEPXHOCTbI MOXHO BKIOYUTL YNPOLLEHNE KPOMKN — 3TO
No3BONAET YBENUYUTb ANVHY NPOAMEHNS B Clyyae, Korga oHa orpaHnyeHa
BbIPOXAEHNEM IKBUANCTAHTbI KPOMKN UCXOAHON NOBEPXHOCTU NGO TEM, YTO
9KBMAMCTAHTa nepecTana nepecekarbcs ¢ NPogosmkeHnaMmn 6okoBbix pebep.
YnpoLleHHasa KpoMKa He SIBMSeTCS TOYHOW SKBUONCTAHTOM KPOMKM MCXOOHOM
NOBEPXHOCTU (T. €. He NpeanonaraeT cobnoaeHUs B KaXO0W CBOEN Touke 3a4aHHOro
nonb3oBaTtenieM 3HavYeHus YanMHeHns).

- [losBunacb BO3MOXHOCTb BblbpaTb pe3ynbTaT NpoAneHuns, T.e. ykasaTb, AOIKEH Nn
006aBnNeHHbIV y4acTOK NOBEPXHOCTN ObiTb HOBOW MOBEPXHOCTLIO UMM YacTbio
ucxogHon. B cnyyae noctpoeHus npoaneHns Kak HoOBOM NOBEPXHOCTU MOXHO 3a4aTh B
KayecTBe KPOMKM pebpo, He ABnsoLLEeecs OTKPbITbIM, 1 BbIbpaTh, Kakyto 13
NPUMbIKAIOLLNX K HEMY FPaHen HY>XHO NpoaSinTb.



Crano OOCTYyNHO npoasfieHne HeCKOJTbKUX pa3HbIX HOBerHOCTeVI 3a O1H Bbl30B
KOMaHObl.

11. JopaboTaHa komaHaa lloeepxHOCMb CKpya/eHUst:

AobasneH cnocob NOCTpoeHus, AN KOTOPOro He TpebyeTcs ykasaHue OpueHTUpYoLLen

MIMHWK, @ JOCTATOYHO YKa3aHUs CKPYrnseMbIX MOBEPXHOCTEN (MOBEPXHOCTb CKPYrMeHus

B 9TOM Cnyyae npeacraBnseT cobor pesynbTaTt «NpoKaTbiBaHWUS LWApUKa» NOCTOSHHOIO

paguyca Mexay CKpyrnsemMbIMy NOBEPXHOCTSMM; rpaHuLbl MOBEPXHOCTU 06pasyroTcs

TOYKaMU, B KOTOPbIX «LLAPUK» KacaeTCs MCXOOHbIX MOBEPXHOCTEN),

nobasrieHa BO3MOXHOCTb Bblibopa pesyrnbTaTa onepauum:

— MOBEPXHOCTb CKPYrMEHUS N UCXOOHbIE FPaHn B HEM3MEHHOM BUAE,

— MOBEPXHOCTb CKPYTIMEHNS N yCeYeHNe NCXOAHbIX TPaHer no ee rpaHunuam,

— yCeyeHue UCXOAHbIX TPaHew 1 CLUMBKa UX C MOBEPXHOCTbIO CKPYIMEHWs B €ANHYIO
NOBEPXHOCTb.

12. [opabGoTaHa komaHaa 3amMeHumb 2paHu: 0obaBneHa BO3MOXHOCTb 3aMeHbl OOHON
rpynnbl rpaHen gpyron rpynnon rpaHen. MNpu aTom 3ameHsowas rpynna obssaTensHo
AOMMKHa NpeacTaBnsaATb COOON CBA3HYK COBOKYMHOCTb rpaHen, a 3aMeHsieMasl — HeT.

13. JopaboTtaHbl komaHabl CeepHymas kpusasi u PazeepHymasi Kpueas:

o6e KomaHabl Tenepb paboTaroT C NOBEPXHOCTAMM BblAaBNMBaHMA U pa3BepTbiBAeMOW
NMHEeN4YaTon NOBEPXHOCTbLIO: MOXHO CBEPHYTb KPUBLIE U TOYKM Ha 3TV NOBEPXHOCTM U
pa3BepHyTb C HUX,

B komaHae CeepHymas Kpueasi NosiBuniacb BO3MOXHOCTb 0OpE3KM CBEPHYTOW KPUBOWA
pebpamu, orpaHMYMBaOLLIMMK MOBEPXHOCTL, T.€. rPaHN4YHbIMKN pebpamun 1 pedpamum
BbIPE30B, €CN OHN UMETCH,

B kOMaHAe Pa3eepHymasi Kpueasi NosiBUiacb BO3MOXHOCTb yNpaBrneHus NnosiokeHmem
NVHUM pa3pes3a — JIMHMM Ha 3aMKHYTON NOBEPXHOCTU (UMNUHAP, KOHYC U T.M.), B TOYKaX
nepeceyveHnsi C KOTOpou KpmBasi byaeT pasgeneHa nepen passopavmBaHEM.

14. [opaboTaHa komaHaa Cemelicmeo modenel:.

PeanunsoBaHa BO3MOXHOCTb CO34aHNs 3aroTOBKM Tabnumubl CEMENCTBA: NoSib3oBaTENb
BblGMpaeT CBOMCTBA N NepeMeHHble, KoTopble TpebyeTcs BKNounTb B Tabnuuy, 3agaet
napameTpbl danna Tabnuubl, a 3aTeM, OTKpbIB 3TOT dharn B TabnM4yHOM pedakTope,
3anonHsieT ee. B pesynbTate nonyyaetcsa Tabnvua, 3arofioBku CToN6LOB KOTOPOW
COBMagarT C MUMEHaMM CBOMCTB 1 NEPEMEHHbIX, YTO SBMsieTC He06X0ANMbIM
ycrnoBmeM paboTocnocobHOCTU Tabnmubl CEMENCTBA.

[o6GaeneHbl cnegytowme cnocobbl 3a4aHns CBOMCTB MOAENEN-3K3EMMNIISIPOB

cemencTea:

- OnpegeneHve NNOTHOCTM MaTepuana no ero HAaMMeHoOBaHWUO (4OCTYMHO Npu
ycnoBuu, 4To cnocob pacdeta MUX wabnoHa cemenctea — Mo nsiomHocmu): ecnu
B Tabnuue cemMencTBa ykasaH Matepuvarn, HaMMeHoOBaHNE KOTOPOro MMEETCS B
cnpaso4vHoM danrne nnotHocTen (Graphic.dns), TO ak3eMnngapy HasHavaeTcs
NIOTHOCTb, COOTBETCTBYIOLLAA 3TOMY MaTepuany.

- [NpuceoeHne ak3eMnnispy Npomn3BOSIbHOrO 3Ha4YEHNs1 Macchl U3 Tabnuupbl ceMencTea
(gocTtynHo npu ycnoeum, 4to cnocob pacveta MUX wabnoHa cemerictBa — [M1o
Macce).

3ameyaHue: AHaNoOrM4Hble BO3MOXHOCTW 3aaHNSA CBONCTB NOABMINCH NPU CO34aHUN B

MOZENN UCMONHEHWI NYTEM YTEHMSA AaHHbIX U3 Tabnuubl, NX 4OCTYNHOCTb 3aBUCUT OT

cnocoba pacyeta MLIX 6a30BOro MCnonHeHus.

15. [opaboTaHa KomaHOa M3MeHuUmb rnosioXKeHue:

pebpa, rpaHn 1 BepLUMHbI NOCME BbINOMHEHUS ONepauumn COXPaHAT CBON CUCTEMHbIE
nMeHa, bnarogaps Yemy 6asmpyolmnecs Ha HUX 00bEKTbI (HanpumMep, pasmepbl UNn
COMNPSKEHNS) KOPPEKTHO NEPECTPaANBAIOTCS, @ IMCTOBOE TENO B pesynbraTe
nepemMeLLeHns He TepsieT CBOUX CBOWCTB,

nobaBneHa BO3MOXHOCTb MPUMEHEHUSA KOMaHAb! K KPUBbLIM U TOYKaM, a HE TOSbKO K
Tenam v NoBEpPXHOCTAM, KpOME TOro, Tenepb ANst UBMEHEHUS NMONOXEHNST MOXHO
OHOBPEMEHHO BblOpaTh HECKONbKO OOBEKTOB, B TOM YMCIE Pa3HbIX TUMOB,



16.

17.

18.

19.

— onuusa Ydasumb ucxoO0HbIlU 06 beKm uckrodeHa; nobasneHbl onuun CKpbimb
ucxo0Hble Kpuebie n CoxpaHumb Konuu mes u nosepxHocmed,

- npwu cnocobe nepemMeLleHns OTHOCUTENbHO CUCTEMbI KOOPAMHAT CTanu OOCTYMHbI
pa3mepbl onepaumMm — paccTosiHUS CMELLEHUs 1 Yribl NOBOPOTA; Takum obpasom,
Tenepb 3TV 3HAYEHNA MOXHO peflakTUpoBaTh B rpadudeckon obnactu: npu
BbIMNOMHEHNN/PeAaKTMPOBaHWM onepaumm, Unn B peXxnme oTobpaxxeHust pasMmepoB
BbIOPaAHHOro aNemMeHTa, Unu Kak NPON3BOAHbIE pa3Mepbl onepaLum.

HopaboTaHa KomaHOa AHaslu3 OMKI/IOHeHU:.

— CTano AOCTYMNHO M3MepeHMNE OTKIIOHEHMS HE TOMBbKO MeXady TeNOoM/NOBEPXHOCTbIO U
NonuMroHarnbHbIM 0OHLEKTOM, HO U MeXAay ABYMS
Tenamu/noBepxXHOCTAMU/MONUIOHaNbHbIMU 06 bEKTAaMN B pa3HbiX KOMOUHaLMSAX,

- nosiBMIiacb HaAcCTporKa TOYHOCTU U3MEPEHMS, YNpaBnstoLLas KONIMYECTBOM To4ek, B
KOTOPbIX N3MEPSIOTCA OTKNOHEHUSA MexXay oObekTamu,

- pobaBneHa BO3MOXHOCTb 3afjaHUsA AOMYCTUMOro Anana3oHa OTKIIOHEHWI U 0COBOoro
BbleneHns Ha LUBeTOBON KapTe Tex obnacten aHanMampyeMbix OObLEKTOB, rae
OTKINOHEHUS He BbIXOAAT 3a Npeaenbl 3TOro AvanasoHa; ecnv avanasoH 3agaH, To
KONMYeCcTBO NnonajaroLLmx B HEro Todek oTobpaxaeTcs B Tabnvue pe3ynbTaTos,

— CcoBCTBEHHO NpOoLEeCcC aHanM3a 3anyckaeTcs Nonb3oBaTeneM rnocre 3aBepLUeHuns
HaCTPOWMKN N OTODOpaxkaeTcs B BUAE UHAMKATOPA B JIEBOM HWXKHEM YNy SKpaHa; npu
HeobXxoaNMMOCTUN NPOLIECC MOXXHO NpepBaTh (paHee 3arnyck BbIMOMHANCS aBTOMaTUYEeCKM
nocne Bblibopa 06bEKTOB, a NpepbiBaHne HbINI0 HEBO3MOXHO),

- NpW HaBegeHUn Kypcopa Mbilun Ha LBETOBYH KapTy OKOJI0 HEro oTobpakaeTcs
3HaYeHNe OTKITOHEHUSI B TOYKE, HAXOASALLENCS NOL KypCcopoM,

— WN3MEeHEeHbl Ha3BaHUs1 TOYEK, B KOTOPbIX OTODpaXKatoTcs NpeaenbHble 3HaYeHNs
OTKINOHEHUN: 6bino «L_min» n «L_max», ctano, cooTBeTCTBEHHO, «El» 1 «ES».

CraHgapTHOe usgenve, BCTaBlieHHOE B AeTanb, Tenepb MOXET OblTb Npeobpa3oBaHo B
3arotoBky. Co3gaHHasa TakuMm obpa3om 3aroToBka yuMThIBAETCS B YEPTEXE AeTanu u B
cneundmkaumm c6opkn, cogepkallen geTtanb ¢ 3aroToBkon. Bo3amoxxHOCTb
pefoakTMpoBaHUA CTaHOApPTHOro U3genusa-3aroToBkn cpeacreamm CrnipaBoYHMKa
CTaHgapTHble U3genus coxpaHaeTcs.

Peanun3oBaHa BO3MOXHOCTb KONMPOBaHUSA KOMMNOHEHTOB Yepe3 b6ydep obmeHa 1 BCcTaBku
NX B 3TY XXe Unu ApYryro MoAernb, B TOM Yucrie B NpoLecce KOHTEKCTHOrO peaakTUpoOBaHUS.
Ans konupoBaHWs MOXHO BblBpaTb NMo6OM KOMMNOHEHT Ha NIOOBOM YPOBHE BIIOXEHHOCTW;
BCTaBKa Npou3BoaMTCSA Ha NepBbi YpoBeHb. [1pyn HeobxoaMMOCTM BO BpeMs KOMMPOBaHUSA
MOXHO BKITHOYUTb COXPaHEHNE CONPSHKEHUA MeXAy KOnMpyembiMyU KOMMOHEHTaMN U Mexay
HUMW N CUCTEMOWN KOOPAMHAT cogepXallen nx Mogenu.

YnyuyweHus n HoBble BO3MOXHOCTW paboTbl CO CrOsIMU:

- Ecnun noacbopka pasmelyeHa B coopke cnocobom Ha crosix-ucmo4Hukax, To nodon
KOMMOHEHT 3ToM NoACcOOopKM MOXET ObITb NEpEeHECeH Ha NPOU3BOSIbHO BblIGpaHHbIN
cnou cbopku. Taknm o6pazoM MOXHO, HaNpPUMepP, PacnoNOX1Tb KpenexXHble n3aenus
13 Bcex Noacbopok Ha 0gHOM crioe cOOpKM — 3TO MO3BOMMT NPM HEOOXOOUMOCTH
ObICTPO CKpbITb BECb KpENeX.

- [lpw HacTporke cBOMCTB 06bekTa NOsIBUNACh BO3MOXHOCTb BblOOpa Crnosi, Ha KOTOPOM
OH JOJSKEH HaXoAUTbCA: TEKYLLMIA COW UK CNOW C 3aA4aHHbIM HOMEPOM (B OTCYTCTBUE
CNnos ¢ 3TMM HOMEPOM OH aBTOMAaTUYECKM co3haeTcsa Npu cosgaHnm obbekTa). Boibop
Cnos JocTyneH ans 06BbEKTOB, KOTOPbIE MOMYT pasMeLLaTbCs Ha CNosax:
BCMOMOraTebHbIX NMITOCKOCTEN N OCEN, TOYEK, KPpMBbLIX U T.N. CAenaHHy HacTPOWKY
CBOWCTB OOBEKTOB MOXHO COXpaHUTb B dharn un npountatb 13 darnna — Hanpumep, Ha
apyrom pabodem mecTe.

- Ecnn B mogenn 6onbLue ogHoro cros, To:

- 06beKTbl, BUANMOCTb KOTOpbIX onpegensetca Mo csioro, MMeloT crneumarnbHyo
nMKTOrpaMmmy BUanMMocTu B [lepese Mmogenu (paHee OHU UMENU NUKTorpammy
Budumbiii),

— BKIIOYUTb Ana obbekTa onpegeneHne BMaMMocTi cnocodom Mo cs1or MOXHO B
[epese mogenu (paHee — Tonbko Ha lMaHenu napameTpos).
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[epeBo crnoeB Tenepb pasMelllaeTcsl Ha OTAeNbHON NaHenu, oTobpaXxeHne KOTOPon
BKMNtoYaeTcsa komaHaon Hacmpoltika — MaHenu — Criou ynn KOMOUHALMEN KIaBULL
<CtrI>+<L>. Panee gnsi paboTbl co criosamu TpeboBanocb nepekntounTb [lepeso
NOCTPOEHUS B COOTBETCTBYIOLLUIN PEXMM.

BblaeneHne o6bEKTOB NyTeM yKka3aHWsi CoAepXXaLlero nx crios NpomM3BOANTCS Ha
MaHenu napameTpoB, a He B Ananore, kak paHee. bnarogaps atomy BbigeneHune
06BbEKTOB YKa3aHHbIM CNocoboM MoXeT ObiTb 3anyLLeHO kak No4npoLecc Apyroro
npotecca, Hanpumep, co3gaHnst oT4eTa no coopke.

JJobaBneHa koMaHaa co3aaHus cnoes, NO3BoNALLLAas OAHOMOMEHTHO CO34aTh B
moaenu go 999 HoBbIX CITOEB.

HoBble BO3MOXHOCTM BbiGOpa 06BHEKTOB:

Ha
yka

Hob6aeneHa komaHaa Bbi6op no ucmo4Huky. OHa oToOpaXkaeT CNMCOoK BCex
KOMMOHEHTOB TeKyLLe MOAenu, KoTopble ABMASKTCA BCTaBKaMn BHELLUHWX hannos,
Ha3BaHWUs 3TUX parnoB 1 NyTH K HUM. [JocTyneH omnbTp NO TUMNY KOMMOHEHTA,
Hanpumep, MOXHO OCTaBUTb B CMIUCKE TONBbKO COOPKM UK TONbKO CTaHAapPTHbIE
nsgenus. OgnHaKkoBble BCTABKU, B TOM YMCIE HAXOAALMECS Ha pasHbIX YPOBHSIX,
oTobpakaloTcst B CNMCKe OAHOM CTPOKOW. BblaeneHne CTpoku BblAenseT BCe BCTABKM
COOTBETCTBYHOLLETO KOMMOHEHTA M HAOOOPOT, BblAENEHNE KOMMNOHEHTA BblAenseT
CTPOKY U, criefoBaTenbHO, BCE OCTallbHble BCTABKM 3TOMO XXe KOMMOHEHTA, €CNv OHU
ecTb. BblgeneHne KOMNOHeHTa No UCTOYHMKY MOXET ObITb NonesHo, ecnv TpebyeTca
3aMeHUTb BCE BCTaBKW ONpPeAerieHHON MoAeNny ApYro MOAENbIO.

Ecnu npu BbINONHEHMN onepaummn ykasaH HENOAXOAALMIA AN1S aKkTUBHOIO permctparopa
0OBEKT, TO — NPU YCNOBUW, YTO BKIKOYEH XOTSA Obl 0OAMH PUNBLTP — NPOM3BOAUTCS
NMoucK yaoBnNeTBOPSOLNX hunbTpy 06BHEKTOB B COCTaBe ykazaHHoOro. Ecnu atu
0ObeKTbl NOAXOAAT ANst perucTpaTopa, To OHM 3aHOCATCA B Hero. Hanpumep, 4Tobbl B
koMmaHae lMposepka HenpepbIeHOCMU BbIOpaTh BCE MMEIOLLMECH B MOLENN KPUBbIE,
MOXHO BKNOUMTbL bunbTp Kpuebie v ykasaTtb B [lepeBe KOPHEBOW SfIEMEHT.

Ha KOHTEeKCTHYI0 naHenb, BO3HUKAOLLYO Npu BblaeneHnn obbekta B CO0OPOYHON
moaenu, [obaBneH nepapxmyeckuin CNMCOK OO LEKTOB, BKITKOYAKOLLMX BblAENEHHbIA: OT
onepaumm 4o KOpHEBOro anemeHTa [lepeBa. BbibpaB Hy>KHYHO CTPOKY B 3TOM CrUCKe,
MOXXHO yKa3aTb TOT UIN MHOWN N3 06bEKTOB, COAEPXKaLLUX BblAENEHHbIN.

B £ONONHWTENBHOM OKHE MOAENM MOXHO BbICTPO yKasaTb Tena U NOBEPXHOCTH,
BMAMMbIE NMMOO HEBMAMMbBIE B MPOEKLMSIX Ha OCHOBHbIE NIIOCKOCTU. JTO ynpoLLaeT,
HanpuMep, co3gaHne Moaenu-makeTa: Ans ee NonyYeHnss MOXXKHO CKOnNMpoBaThb B
HOBYIO MOZENb TONMbKO BUAMMbIE TENA NCXOAHOW MOAENMW.

MaHenb 6bicTporo goctyna aobasneHbl afeMeHTbl, ynpasnsoLwme npoLeccom

3aHUS KPUBbIX:

KHonka Bbl6bupamb Yacmu Kpuebix — Ansi 3agaHus cnocoba Bbibopa KpUBbIX:

LeNIMKOM WM MO YacTsiM, KOTopble 06pa3ytoTCcsa Npu NepeceveHnn KpUBOW C Apyrmmm

KpvBbIMn. KHornka npucyTcTByeT Ha MaHenu 6bicTporo goctyna npu paborte co

cneaylowmMmn obbekTamu:

— KOHTYP W 9KBUOWCTaHTA;

- Tpyb4aTbIi ANEMEHT, ANIEMEHT NO TPAEKTOPUU U NOBEPXHOCTb MO TPAEKTOPUN;

— MOBEPXHOCTb KOHNYECKOrO CEYEHUSA U NMMHENYaTble MOBEPXHOCTU, KpOME NIMHEeNYaTon
NMOBEPXHOCTU NO ABYM MOBEPXHOCTAM;

— TOYKa Ha KPUBOW;

— 3CKU3 — B MpoLeCcCe ero pasmeLLeHns Ha TpaeKkTopuu.

Cnimcok BapmaHTOB BblbOpa KpMBbIX, COCTABMNSAOLWMNX HEBETBALLYIOCA LIEMOYKY:

OduHo4YHasi — BblIOOP KaXXaow KpUBOKM No oTAenbHOCTN U CoeQUHeHHbIe — BbiOop

Bcew ueno4vkn. Cnmcok npucyTcTByeT Ha [NaHenn BbicTporo gocTyna npu paboTte ¢

KomaHao KoHmyp v 3aMeHsieT MMEBLUMIACS B HeW nepekntoydaTens Cnocob npoxoda

HesemesiuWjuxcsi y3J108.

22. HoBble BO3MOXHOCTM MpK CO34aHUN KOMUIA FreOMETPUYECKMX OOBEKTOB 1 paboTe C HUMU:

ecnv Ans KonupoBaHusi BbiopaHa onepauus, TO B CMUCOK KONUPYEMbIX BKITHOYAKOTCH He
rpaHu aToM onepaumm, a O6bEKT, KOTOPOMY OHA NPUHALMEXMUT (TENO UK
NOBEPXHOCTb);
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- 00bEeKTbl-pe3ynbTaTbl KOMMPOBAHMSA UMEIOT Takue e CBOMCTBA U NapaMeTpsbl, Kak y
NCXOAHbIX OOBEKTOB: KOMMM NOBEPXHOCTEN — OMTUYECKME CBONCTBA, KONUK Ten —
onTunyeckne ceorcTea 1 napameTpbl MLIX, Konuu ToYek 1 KpMBbLIX — LBeTa U CTUNK;

- haHTOM KOnMpyembix 0O BEKTOB OTOBpaXkaeTcs Nonynpo3padHbim (paHee 6bin
KapKacHbIn);

= €CNnv NCTOYHNKOM KOMUK SIBNSAETCS BHELLHAS MOAENb, TO €€ MOXHO ObICTPO OTKPbITb —
C NOMOLLIbKO KOMaHbl KOHTEKCTHOIO MEeH0 00bekTa-konumn B [lepese Moaenu.

B komaHae lModz2oHKka noeepxHOCMuU NOSIBANOCHL aBTOMaTUYECKOE onpeaenexHme Tuna
NOBEPXHOCTW, annpPOKCUMUPYIOLLIEN BblAENEHHbIN Y4aCcTOK NONUroHanbHoro o6bekTa. Mpu
HeobXoaAMMOCTI pe3ynbTaT aBTOOMNPeAENeHNs MOXHO NOMEHSTb BPY4YHYI0, BbiOpaB
HY>KHbI TN MOBEPXHOCTM M3 CMMCKa.

YnyJlleH npoLecc YTeHNs: UCMONHEHUI, 3anncaHHbIX B dpanne *.ods unu *.xIs: oCHoBHoe
UCronHeHne n3 panna yxxe He CTaHOBUTCS OAHUM M3 UCMONHEHUI TEKYLLEN MOAENN, KaK
paHblUe. BMecTo aTOro 3Ha4yeHnsa CBOMCTB OCHOBHOMO UCMOSTHEHUS N3 (paina nepenaroTcs
B CBOMCTBA OCHOBHOIO UCMOJSTHEHUS TEKYLLLEeNn MOAENn, a BCe ocTarbHble UCNOSNTHEHUS U3
danna pasmewlatotcs B [lepeBe ¢ COXpaHEHMEM Uepapxmum OTHOCUTENBHO OCHOBHOIO
ncnonHeHus. Takum obpasom NyTem YTEHUst UICMOMNHEHN 13 hanna MOXHO MOMHOCTbIO
ckornupoBaTb CTPYKTypy [lepeBa ncnonHeHnn apyron Mogenu.

B komaHaax nocTpoeHns MacCcMBOB CTarn A0CTYNeH BblGoOp rpaHeit U, COOTBETCTBEHHO,
NOCTPOEHUE UX Konui. MOXHO yka3aTb Kak OfHY, Tak U HECKObKO CTbIKYHOLLMXCS APYr C
APYrom rpaHew O4HOro 1 TOro e Tena/noBepXHOCTW.

B komangoax dnemenm epauwieHusi, lloeepxHocmb epauwjeHusi u lloeepxHocmb
ebl0aesniueaHusi cTano OOCTYNHO yKa3aHne He OQHOro, a HeCKOJ1bKnx 00bEeKTOB Ans
ncnonb3oBaHNA B Ka4eCTBe Ce4YeHns.

B cnyyae, korga onsi UaMepeHusi B3aUMHOMO OTKITOHEHMS! yka3aHbl MOBEPXHOCTb U pebpo
APYrovi NoOBEPXHOCTU, MOMMMO PacCTOSIHUIA MeXAy ToYkamu pebpa 1 NoBEpPXHOCTH,
BbIYMCNAOTCA TaKKe Yribl MEXAy KacaTeNbHbIMM NIOCKOCTAMU K NOBEPXHOCTAM B 9TUX
TOYKax.

B komaHaoe CeveHue B KayecTBe cekyLlero obbekTa Tenepb MOXHO UCNONb30BaTh TENO,
NOBEPXHOCTb, CBA3HYIO COBOKYNHOCTb rpaHen Tena/noBepxHoCTu, a Takke Habop
HeCBA3aHHbIX, HO CTbIKYIOLNXCS Mexay cobon rpaHen.

B komaHay 3epkanbHbIl Mmaccue 0obaBrneHa BO3MOXHOCTb MOCTPOEHNSA MNIOCKOCTU
cummeTpum 6e3 Bbixoda U3 npoecca.

Mpwn cosgaHun/pegakTMpoBaHun 0603HaYEHMS LLEPOXOBATOCTU NOSABMNACh BO3MOXHOCTb
BblOOpa HeCKOMNbkUX 06BLEKTOB (paHee MOXHO 6bIno BbiIGpaTh TONbKO oauH). Ecnn
0b03HayeHne WepoxoBaTOCTN pa3MeLLaeTcs Ha Nomnke NMHUKU-BBIHOCKN, TO AOCTYMHO
co3[aHne OTBETBMEHMWIN JIMHU-BLIHOCKM, YKa3blBalOLLMX Ha 3TV OOBEKTLI — MpU YCroBuun,
YTO OHW NepeceKkalTCs C NNOCKOCTbI0 0603HaYeHS.

Ecnu npyn macwtabmupoBaHum Tena nnm NoBEPXHOCTU BKITKOYEHO COXPaHEHWe Konun, To B
[epeBe onepauus maclwTabmMpoBaHusa UMeeT ABa NOAYMHEHHbIX 0ObeKTa: Konuto
ncxogHoro obvekTa u npomacLuTabmpoBaHHoe TENO NN NOBEPXHOCTb (paHee — TOMbKO
KONWUI0 ncxogHoro obbekTa).

[o6aBneHa BO3MOXHOCTb OTOOpaxkeHns B [JlepeBe Mmoaeny nopsakoBbIX HOMEPOB
onepauun. Homepa onepauui Takke nokasblBatoTCs NPY NPOCMOTPE OTHOLLEHWUN
00BbeKTOB, yunTbIBAKOTCA Npu noucke B [lepese MOAenn, BKAOYAKOTCA B CBEAEHNS,
reHepupyemble komaHaon MHgpopmayusi 06 o6nexkme.

Hymepaums onepauumin Npon3sBoaMTcsa B Nopsiake nx crnegosaHuns B [lepese, UMetoLeM B
NCTOPUKM NOCTPOEHMS, NOSTOMY nocrne gobaeneHus/yaaneHnsa/nepemeLleHns onepauni
HuKenexalime onepawlmm HyMepyTCca 3aHOBO.

HoBble BO3MOXHOCTU YTEHUS U 3annucK annoB AaHHbIX (MCNonb3yoTcs nNpu paboTe ¢
NCNONTHEHUAMU, CEMENCTBaMN, KPUBLIMU, TOMKaAMK, NOBEPXHOCTAMU, MacCuBamu u T.n.):
— CTano JocTynHo YteHne popmata Excel 2007-365 (*.x/sx) n 3anuck B 3TOT popmar,



34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

- Ana JteHns copmata Calc (*.0ds) u 3anucu B aToT hopmat bonbLue He TpebyeTtca
Hanuyme Ha paboyem MecTe YCTaHOBMNEHHOIO cpeacTea Ansa paboTbl ¢ hannamm
AaHHoro dopmaTta (Hanpumep, OpenOffice nnun LibreOffice).

B komaHae Mpaghuk Kpueu3HbI NOSIBUNACh BO3MOXHOCTb pacyeTa HanpsiKeHUsi KpUBOWA.
BbluncneHHoe 3HaveHne oTobpaxaeTcsi pSAOM C KPUBOW U U3MEHSIETCS NpY ee
penakTUpoBaHUM.

[ob6asneH HoBbI cnocob pacyeta MLX komnoHeHTa cbopku: Mo macce ucmoyHuka. Npu
aTom crnocobe macca KOMMNOHeHTa Bcerga bepetca ns ero anna-mcTovHmKa, a LeHTp
MaccC U MOMEHTbI MHEPLMM PacCUNTbIBAOTCA MO haKTUHECKON reomeTpum (Mnmn moryT 6biTb
3agaHbl BPy4YHY0). [laHHbIM cnocob aBTOMaTUYECKN MPUMEHAETCHA K KOMMOHEHTY,
N3MEHEHHOMY C NOMOLLLIO onepauuun [Jegphopmayus.

Nopa6oTtaHa komaHga lMepe6op 06bLekmoe: Tenepb OHa NO3BONSAET BblAENATb LENUKOM
COCTaBHble 06BLEKTLI, TakMe Kak 3CKU3bl, MHOTOCErMEHTHbIE KpUBbIE, MOBEPXHOCTU, Tena,
KOMMOHeHTbI. KpoMe Toro, nepe6op 06LEKTOB CTan AOCTYNeH B AONOMHUTENBHOM OKHE
Mogenu.

HoBble BO3MOXHOCTU Mpu paboTe € TMnamu 3arpysku:

- Bbibop Tvna 3arpy3ku KOMMNOHEHTa Nepes ero BCTaBkon B cOOpKy. ITO Nno3sonseT
ycKopuTb npouecc aobasneHnsa B cOopKy «Tsxenbix» nogcbopok: npu Belbope
BCTaBMSI€MON MOLENMN MOXHO YCTaHOBUTbL A11S1 HEe TUn 3arpysku, Hanpumep, lMycmod,
a 3aTem pasMecTuTb, 3aaB KOOPAMHATHI.

- TlpocMoTp cocTaea, T.e. cnmcka BXoAALWmMX KOMMNOHEHTOB, ANA Noacbopok ¢ TMnamm
3arpysku lycmolt n Nabapum Ha Bcex YPOBHAX BIOXEHHOCTU. IHdopmaums o
COCTaBe 3arpy>xaetcsi B MOMEHT packpbiTusi BETBU noacbopku B [lepese — npu
LLIeNYKe MbIWbIO NO 3HAYKY «TPEYroSbHUKY.

PenakTupoBaHune B OKHe CTano AOCTYMHO AN KOMMOHEHTA, KOTOPbIV ABMNSETCSA NoKarbHOM
AeTanblo. ATO pacmMpsieT BO3MOXHOCTM HAacTPOWKM OTOBpaXkeHUst KOMMOHEHTA: AaHHbIN
cnocob pegakTUpoBaHUs NO3BONSET YNPaBnaTb, Hanpumep, ONTUYECKUMU CBOMCTBAMU
OTAeNbHbIX 0GHEKTOB.

MNosiBNacb BO3MOXHOCTbL BCTaBKM KOMMNOHEHTA B C60pKy C BKJTFOMEHHbIM NMapaMeTpoM
CocmaeHbie yacmu. PaHee ero Bknio4veHne 6bino OOCTYNHO TOJIbKO MOCI1€ BCTaBKN.

Mpv peaakTMpoBaHUM KOHTYpa CTano AOCTYMNHO CO3[aHne C COOTBETCTBMEM. TO ecTb,
BblGpaB A5 KOHTYpa HOBblE MCXOAHbIE KPUBbIE, NMOMb30BaTElb MOXET YCTaHOBUTb
COOTBETCTBUE MeXOy UCXOAHbIMU 1 HOBbIMU CErMEHTaMu KoHTypa. Bnarogaps atomy
06beKTbl, 6asnpoBaBLUMECS HA 3aMEHEHHbIX CErMEHTaxX KOHTypa, He NoTepsloT ux, a oyayT
ncnosnb3oBaTh HOBblE. Hanprmep, ecrnn HeKoTopble CErMeHTbI KOHTypa Obinu
CNpOoeLMpOBaHbl B 3CKM3, TO peakTMpoBaHME KOHTYpa C YCTAHOBKOW COOTBETCTBUS
NO3BOSIUT MNONYYUTb B SCKM3E MPOEKLIMN HOBbIX CErMeHToB. PegakTupoBaHue 6e3
YCTaHOBKM COOTBETCTBUS NPUBEAET K OLLIMOKaM B 3CKU3E.

Ans ynydweHnsa HaBuraumm no mogenu obasneHbl KOMaHabl:

- CeepHymb — B KOHTEKCTHOM MEHIO KOPHEBOrO anemeHTa [lepeBa Mogenu, a Takke
BeTBel [lepeBa. Pe3ynbTat paboTbl KOMaHAbI:

— OIS KOPHEBOro 3fIeMEHTa — CBOpaYMBaHUE BCEX Pa3BEepPHYTLIX BETBEN Ha BCEX
YPOBHSX; NPV 3TOM CaM KOPHEBOW 3NIEMEHT OCTaeTCsl Pa3BEPHYThIM;
- [ONS BETBU — CBOpAYMBaHUE BCEX €€ NOAYMHEHHLIX BETBEN U CaMOW BETBM.

- [lokazamb e depese — B KOHTEKCTHOM MEHIO KOMMNOHEHTA, Bbl4ENEHHOro B
rpadmyeckon obnactn. Komanga passopadneaeT [JepeBo moaenu n noaceBevynBacT B
HeM BblOENEHHLIN KOMMNOHEHT. PaHee KkoMaHaa nNpucyTCcTBOBasa TONbKO B KOHTEKCTHOM
MEHIO BblAENTIEHHOIo NPUMUTMBA UITM FEOMETPUYECKOro O0beKTa.

[o6aeneHa BO3MOXHOCTb 0TOGpaXeHUst cocTaBa CTaHAapTHOro usnenvs B lepese moaenu.

B Habop nepemMeHHbIX aeMeHTa 1 NOBEPXHOCTU MO TpaekTopun aobasneHa
MHpOPMAaLMOHHAA NepeMeHHast AMHbI TPAeKToOPUM.
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Cnegytowmne o6bEeKTbI 3CKM3a cTanu BUAHbI U JOCTYMNHbI 45151 UCMOMb30BaHNA BHE peXxnma

pefakTMpoBaHus ackusa:

- kpwmBble co ctunammu OcHosHas n Ocesasi, cogepxalumecsa Bo BCTaBKax
MaKpO3/1EMEHTOB,

— TEeKCTbl, cogepxalimecs BO BCTaBKax hparMeHTOB.

Mpy n3amepeHnn nnowiagm MoXHoO ykasblBaTb, MOMUMO rpaHen, Tena n NoBEPXHOCTN —

OyayT BblUMCMEHbI NOLWAAN BCEX UX FPaHeNn.

VcnonHeHusa n BapMaHTbl MoAenu, 3aBucsLLne oT OQHOro TOro e UCMOMHEHNS U

Haxogdawmecs Ha OAHOM YPOBHE, MOXXHO MEHSATb MecTamu apyr ¢ Apyrom B [lepese,

nepemeLlas nx Mbillbto.

O603Ha4YeHne Heyka3aHHON LEpOXOBATOCTU Tenepb oTobpaxkaeTca kak 00bekT B [lepese

Moaenun. JTo ynpoLlaeT ynpasneHne BUANMOCTbIO 0003HaYeHNs 1 Nepexon, K ero

peAakTUPOBAHMIO.

3Ha4kK, Ona KOTOpbIX BKIOYEHO oToOpaxeHue B [lepeBe (BUAMMOCTb, TUM 3arpy3Ku,

npoeunpoBaHne, NOPsAKOBbIE HOMEpa U T.4.), Noka3biBaloTCcsa Takke B [lepese

OTHOLLUEHWI, HAXO4ALWEMCH B HUXHEN YyacTu [lepeBa mogenw.

3HauuTenbHO yBenuyeHa npoussoauTenbHoCcTb cuctembl KOMIMAC-3D Home npu

oTobpakeHnn haHTOMOB BO BpeMsi paboTbl ¢ 6onbLummMm cbopkamu.

YnyuweHa nponssogutensHocts KOMIMAC-3D Home npu ncnonb3oBaHMn TUNOB 3arpy3ku:
CHWXEHO BpeMs, a Takke notpebneHne onepaTtMBHOM NamMATN NPU OTKPbITUKM COOPKM C
nonb3oBaTeNbCKMM Crnocobom 3arpysku, B KOTOPOM KOMMOHEHTbI BTOPOro U NOCNeayroLnX
YPOBHEW BIIOXXEHHOCTWN UMEIT TUN 3arpysku lMycmod.

OnNTMMN3NpPoBaHO XpaHeHne JaHHbIX B MOAENSX, KOTOpble codepaT ornepauun,
6asupyroLumecs Ha ogHOM M TOM Xe 06bekTe, Hanpumep, MHOXECTBO TOYEK Ha OOHOM
nosepxHocTU. bnarogaps onTMMM3aummn yBenuyeHa ckopocTb NEPECTPOEHUSA N YMEHbLUEH
pasmep annoB NogobHbIX Mogenen.

OkcnepumeHTanbHas dyHKUMoHanbHocTb «MeTacnnaiH» nckntoveHa ns KOMIMAC-
3D Home. MeTacnnanHbl, nmeroLmecss B MOAenNsx, KoTopble co3faHbl B NpeablayLmx
Bepcuax KOMIMAC-3D Home, 6yayT koppekTHO obpabaTbiBaTbCH, HO CO34aHNE HOBbIX
mMeTacnnanHoB 6onee HEBO3MOXHO.

Fpaghuyeckue OoKymeHmMbI

1.

PeannsoBaHa BO3MOXHOCTb CO34aHMNsi MacCMBOB rpadnyecknx o6bektoB. Maccus
npeacrasnaeT cobon rpynny ynopsagovyeHHO pacrnonoXeHHbIX 06bekToB — 3K3eMNNsSpoB
maccusa. [pu cosgaHun/peaakTmpoBaHnUn Maccmsa JOCTYNHO ynpasrieHNe KOMyYecTBOM U
NOMNOXEHNEM 3K3EMMNIIAPOB, a TAKKE UCKINIOYEHME U3 MaccuBa BbIbpaHHbIX 3K3eMMNISPOB.
Kpome Toro, MOXXHO BKIHOUNTL CO3[aHNE B MaccuBe yrnpaBnsaoLwmx pasmepoB — C UX
NMOMOLLIbIO BO3MOXHa MoanduKaLmus yxxe cosgaHHoro maccuea. Npun HeobxoanmocTu
MacCUB MOXXHO pa3pyLUnTb, T.e. yAanuTb CBA3M 3K3eMNNApoB Apyr ¢ ApYroM, npespaTus
NX B CAMOCTOSATENbHbIE OOBHEKTDI.

[locTynHO co3gaHne MaccmMBOB criegytowmnx TUMNoB:

- MaccuB Mo CceTKe,

=~ MacCuB MO KOHLIEHTPUYECKON CeTKe.

MaccuBbl oTobpaxatotca B [lepeBe rpadmyeckoro JokyMeHTa, o6pasys OTAenbHyo
rpynny — Maccuesbil.

MaccuBbl rpadhnyecknx o6BbEKTOB MOTYT Takke CO34aBaTbCs B 3CKM3ax TPEXMEPHbIX
Moaenen.

B o603Ha4eHme gonycka hopMbl U pacrnonoXeHns Tenepb MOryT BKIHOYATLCA
AOMOSTHUTENbHbIE 3HAKN AN yKas3aHUA nepecekaroen 1 OpUEeHTUPYIOLLLEN MITOCKOCTEN
cornacHo FOCT P 2.308-2023.

Bo3MOXHOCTb [OCTYNHa Takke Npu NpoCcTaHOBKe Aonycka hopMbl B MOAENN.

YckopeHo gobaBneHne oTBETBEHMI Yy 0603HAYEHWIA, BKITHOYAIOLWNX FNHUIO-BBIHOCKY:
npouecc gobaBneHns OTBETBEHMS 3anyCKaeTCs, KaK U paHbLUe, LLENYKOM No TOYKe
Hayana nosku, HO Tenepb OH 3auWKIeH, T. . AN Co3AaHusa CneayoLlero OTBETBNEHNS He



Tpe6yeTc;| I'IOBTOprIIZ 3anyck npouecca — A0CTaToO4YHO 3adaTb TOYKY, HAa KOTOPYH 3TO
OTBETBJ1IEHME YyKa3blBaerT. [ns Bbixoga n3 npouecca Hy>XHO Ha)aTb KnaBuLly <Esc>.

YcoBepLUeHCTBOBaH NpoLecc Bbibopa KpUBBLIX ANA U3BMEPEHUS C MOMOLLbIO KOMaHAbI

AnuHa kpueol:

- pobaBneHa BO3MOXHOCTb BblAENEHNs KPUBbIX Nepes BbI30BOM KOMaHAbI,

— Mocre Bbl30Ba KOMaHAbl KPUBbIE MOXHO BblAENATb OXBATbIBAOLLEN UITN CEKYLLEN
pamkon, yaepxusag knaesuwy <Ctrl> ona nHBepTnpoBaHus BbigeneHmsa unu <Shift>
ansa nobaeneHuns K yxxe BblAeNeHHbIM; LEeN4YoK Ha cCBOGOAHOM Nosie OTMEHSIET
BblOEeNeHne BCeX KPUBbIX.

MosiBuNack BO3MOXHOCTb CBA3bIBAHWSA S4€eK OCHOBHOW HaZAMMUCK YepTexa C NPOn3BOSIbHO
BblOMpaemMbiMu cBOMCTBaMU N3 GUGIMOTEK CBOMCTB. [laHHast HaCTpoMKa NPoOU3BOaUTCS Mpu
pefakTMpoBaHMM OCHOBHOW HaaMnMcK, BXOASLWEN B opopMIieHme YepTexa, U No3BondeT
OTpasnTb B HEM 3HAYE€HUSA NONb30BaTENbCKMX CBOMNCTB, B TOM YnUCIe OTpa3nTb B
accoumaTMBHOM YepTexe 3HayYeHUs Nofb30BaTeNbCKMX CBOWCTB, 3afaHHbIX B MOAENM,
KOTOopasi CnpoeunpoBaHa B 3TOT YEepTEX.

MosiBunack BO3MOXHOCTb f06aBneHns B YepTex nucTta no obpasuy yxe nMmeroLerocs.
[Mpn aTOM HOBBIM NUCT pa3meLlaeTcs nocne nucra-obpasua n umeeT Takue xe opmar,
oopMMeHne, KpaTHOCTb U OPUEHTAaLMIO.

Paboma co ceolicmeamu u omyemamu

Ha MaHenu coctaBa n3genusi nosiBunack BO3MOXHOCTb BblAENEHNsI HECKObKNUX
MPOM3BOSIbHO BbIOPaHHbIX COCTABHbLIX YacTel U OA4HOBPEMEHHOIO eAMHO0OPa3HOro
N3MEHEHNS X CBOWCTB.

Paboma co cneyugukayueu

1.

Peann3oBaHo aBTOMaTU4eCKOe Cco3daHue 1 pasmeLlleHne B pasgene [JokymeHmauus
06BHEKTOB, COOTBETCTBYIOLLMX AOKYMEHTAM, KOTOPbIE CBSA3aHbl C MOAKMYEHHbIM K
cneundurkaLmm JOKyMeHTOM. ITO YCKopHeT 3anonHeHne pasgena JokymeHmauyusi B
cneundmkaumn. Hanpumep, B pesynbTaTte NOAKMYEeHUs K cneundomnkaumnm coopku, ¢
KOTOPOW CBsi3aHbl COOPOYHbLIN U rabapuUTHbIN YepTEXK, B cneundmkalmm, noOMMmo
pas3genos, OTpaxatowmux cocTaB aTon cbopku, ByaeT Takke co3gaH pasgen
LokymeHmauyus, BKIoYaoLwmn c6opoYHbIn 1 rabapuTHbIN YepTeXMN.

MosiBunack BO3MOXHOCTb aBTOMAaTU4ECKOro NepeHoca TEKCTa B ’YENKe CO CTPOKU Ha
CTPOKY. ABTOMEPEHOC MOXET ObITb BKIMOYEH/OTKIIOUEH Anst Mobown rpadhbl Npy HacTpolike
CTUNSA cneundukaunmn nnn Npy pegakTupoBaHum cneumdukanmm, npyu pegakTmpoBaHnm
crneunuKkaummn Takke MOXHO BKMOYUTL/OTKMOYUTE aBTONEPEHOC B NPON3BOSTbHO
BbIOpaHHOM si4elke.

MosiBunacbk BO3MOXHOCTb BblaeneHus rpadbl cneumdmkaumm — LWennykom no 3arofioBky
aTon rpadobl. [1ns BblAeNneHHoM rpadibl MOXXHO NPOCMOTPETHL MMSI, KOTOPOE 3a4aHo eN B
CTUre, a Takke BKIMYUTb MUIM OTKIMIOYUTL aBTOMNEPEHOC CTPOK.

[ob6aeneHa BO3MOXHOCTb COXpaHeHus cneuundukauunm B popmatbl Excel 2007-365 (*.x/sx)
n Calc (*.o0ds). ina coxpaHeHus B popmart xIsx He TpebyeTcsa (a Npy COXpaHEHUU B
dopmaT xls — nepecrano TpeboBaTbCs) HaNUUMe Ha paboyem MecTe yCTaHOBIEHHOW
nporpammbl Microsoft Excel.

MosiBunacb BO3MOXHOCTb PYYHOro pedakTMpOBaHUS 3arofioBKOB Ans 6I10KoB

AOMNONMHUTENBbHBIX U BMOXEHHbIX pa3aenoB. 3ag4aHHbIv TEKCT NOACTABMNSAETCA B 3arofloBOK

BMECTO KOHCTPYKUMM Buaa #XXX#, BBOOAUMOM Npu HAaCTpOMKe CTUNA cneumdukauum.

PaHee crnocob pefaktnpoBaHus 3aronioBka 6bis1 TONbKO OAUH — NOAKMNI0YEHNEe JOKYMEHTa,

0003Ha4YeHne KOTOPOro 3aMeHSNO YKa3aHHY KOHCTPYKLMIO.

CTunu npocTton 1 rpynnoBbIX cneundurkaumi npmeneHsl B cootsetctane ¢ FOCT P 2.106-

2019:

— pobGaeneH pasgen lNpozpammHbie u3desnus u 6asbl OaHHbIX;

- B CTUNU rpynnoBbIx cneundukaumi, B pasgen Kommnnekmesl, no6asneHsl 61oku
BITOXXEHHbIX pPa3aeroB.;
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9.

— B pasgen Komnnekmsi pobaeneH 610Kk BMOXEHHbIX pa3fnenoB Ynakoska;

-~ M3MEHEeHO HanosnHeHne 6roka BNOXeHHbIX pasaenoB Komrnekm uHcmpymeHma u
rnpuHadnexHocmel: Tenepb OH COAEPXUT TONbKO pasgensl MHcmpymeHm,
lpunadnexHocmu, MNpucnocobneHus, Mamepuarsi.

Komanga Pedakmupoeamb 06 bekm crneyughukayuu B KOHTEKCTHOM MEHHO
BblOEIIeHHOro rpacmyeckoro 06beKTa, BXOASALLEro B HECKOSIbKO 0OBbEKTOB creLmdukaLmm,
Tenepb UMeeT NoAMEHI0 Ang Bbibopa Hy)kHOro obbekTa cneundurkaumm (paHee KomaHaa
Bbl3blBasia guasnor co CrmnckoM 06 bEeKTOB).

KomaHga Croxumb 3Ha4eHUsi 8 KOJIOHKax... NepemMeHoBaHa B C/10)Kumb 3Ha4yeHusl...
PeaynbTaT ee paboTbl oTobOpaxaeTcsi B MHPOPMAaLUMOHHOM OKHe (paHee — B gunarnore).

WcknioyeHa BO3MOXHOCTb CO31aHUS B JOKYMEHTaxX BHELLHero obbekta cneumdukaumm.

Umnopm u akcnopm

1.

[lo6aBneHa komaHaa MmMnopm e mekyuwyro modesnb. OHa NO3BONSET MMMOPTMPOBATL B
TEKYLLYIO MOAENb TPEXMEPHbIE 00BEKTLI M3 dhannioB 0dmeHHbIx (STEP, JT, IGES, ACIS n
7.4.) v nponpueTapHblx (UGS/NX, ProE/Creo, SolidWorks 1.4.) bopmaTtos. mnopT n3
dopmaTtos, NpegycMaTpmBaloLLMX HAaCTPONKY, NPOU3BOANTCA C TEKYLLE HACTPOMKOM; Npu
HeobXxoaANMOCTN ee MOXHO U3MEHUTD.

Mpwn 3anucn mogenen B oopmat JT 1 uteHum U3 aToro popmaTta crana gocTyrnHa
nepenava ceonictea Pasdesn crieyughukayuu. Nepegaya BbINOMHAETCA KOPPEKTHO ANg
00beKkToB, NpMHaaneXxawmnx cTaHgapTHbIM pasgenam cneumdmkaumm (LJokymeHmauyus,
Komnnekcbi, C6opoyHbie eduHuupl, Jemanu v 1.4.).

Mpy nmnopTte coopku n3 chopmato STEP u JT umeHa cannos koMnoHEHTOB 06pasytoTca
CornacHoO HacTpovike ymonyaTenbHbix uMeH gannos B KOMIMAC-3D Home.

Mpun umnopTe darna copmaTta STEP nepepatoTca cMcTeMbl KOOPAWHAT, a Takke MMeHa
00BbEKTOB.

MosiBunack BO3MOXHOCTb YTeHua mogenen CAD-cuctem Creo, Inventor, Catia n SolidEdge
6e3 ycTaHOBKM KOMMNOHEHTa PacwupeHHble cpedcmea YmeHusi npornpuemapHbix
¢gopmamoe.

lpunoxeHus

1.

KOHeepmop ECAD — KOMIIAC
[oGaeneHa BO3MOXHOCTb Bblibopa nokanbHOro nnu yaaneHHoro cepeepa NOJIMHOM.

- B psage cnyyaes, korga oAnMHaKoBble KOMMOHEHTbI C pa3HbiMy [MO3UMLNOHHBIMM
0603Ha4YeHns M1 nmenu pasHole 3d-mogenu B 3aBUCUMOCTU OT BapuaHTa NocagoyHoro
mecTa (Footprint), KoHBepTop 3anomuHan nepeoe yCTaHOBNEHHOE COOTBETCTBUE
MoeNnn U UMEeHN KOMNOHEHTa, BCneacTane yero Job6aensn B COOPKY OOHY U Ty Xe
MOAenb He3aBucMMo oT ee NMosnumoHHoro o6o3HaveHus. Tenepb gobaBneHa npoBepka
YHUKaNbHOCTM BCTaBKM, U NOMb30BaTESlb MOXET CaMOCTOATENbHO 3a4aTh B
KoHBepTope HanmeHoBaHue Toro nonsa B BOM-garine, koTopoe oTBeYaeT 3a
MNo3numoHHoe obo3HayeHue.

- Ecnn nonb3oBaTtens BoibMpan NocTpoeHne peanuctuyHon mogenu no BOM-channy,
cogepxawemy ngeHtudunkatopbl komrnoHeHToB B NMNOJIMHOM:MDM, Ho B 6a3e gaHHbIX
MOJIMHOM 3TnX KOMMNOHEHTOB He ObINo, cUcTeMa 3aBucana. Tenepb B 3TON CUTyauun
KoHBepTOp nepexoauT K NOCTPOEHUIO YCIIOBHOW rabapuTHON Moaenu.

- WcnpaBneHbl HEKOTOpbIE OLWMOKN, BbIABMEHHbIE B NPOLIECCE JKCNyaTaumm.

- [Jopa6boTtaHa CnpaBo4Has cuctema.

O6opydoeaHue. Kabenu u x2ymbi

- [locTpoeHne «obLMX y4acTKOB», KOTOPblE MOAENVPYIOT MyYKV NPOBOAHWUKOB, 3aHNUMaIo
OYeHb MHOTO BPEMEHM BO BCEM MPOLECCE CO3aaHNA MOoAenM xryTta/kabensi. Tenepb
BpPEMSsi MOCTPOEHUSA «OBLLUX YHACTKOBY CYLLIECTBEHHO YMEHbLLUINOCH 3a cYeT
ONTUMK3ALIMN Y UBMEHEHUSI METOAUKN NOCTPOEHMS.
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Mo npuymnHe, ykazaHHOW B NpeablayLeM NyHKTe, Takke 3HAYUTENbHO YMEHbLUMIOCH
BPEMsi NOCTPOEHMSA pa3BepTKM, Tak Kak obLume y4acTkM Ha pa3BepTke oTobpaxaTbcsa He
OyoyT. Ha dopmmpoBaHue nna3oBon pasMeTkn 3TO MPaKTUYECKN HE BINAET, MOCKOSbKY
TOYKM OTBETBMNEHUI OCTAOTCH Ha MecTe.

Ecnu Ha kakom-nnbo obuiem yyacTtke Bbina cdoopmmpoBaHa onfneTka Unn BHELLHSSA
Tpy6ka, oHn ByayT oTo6paxeHbl B pa3BepTke.

[o6aBneHa BO3MOXHOCTb He OTPUCOBbIBATb NIMHUKN-BbIHOCKK ¢ BLIO npwu ero
NPUCBOEHUN KOMMOHEHTaM COOpPKM.

[o6aeneHa Bo3amoxxHocTb umnopTta ns CAMNP MAKC HabopoB BcriomoraTenbHbIX
MaTepuarnoB K Xrytam 1 CoeanHUTENAM.

B nmnopTte aaHHbix 13 CAMNP MAKC nobaeneHa BO3MOXHOCTb MMMNOPTUPOBATL TONBbKO
CMUCOK KOMMOHEHTOB, UNN TOMNBbKO CMNCOK COEANHEHWUI, NN TOMBbKO CMNCOK
MaTepuarnosB K XryTy.

PeanunsoBaHa Bo3amoxxHoCTb Bbi6opa B NOJIMHOM:MDM 1 aBTOmMaTnyecKkoro
pa3MeLLeHns B ronoBHOM cbopke nnm B noacbopkax XryToB TeX KOMMNOHEHTOB, ANs
KoTopbix B 06meHHOM XML-cbanne ns CAMNP MAKC nnn KOMIMAC-3nekTpuk
onpegeneH yHukanbHbI rnobanbHbeii naeHtndukatop ID PartLib (location).
KoMnoHeHTbl pa3melaroTcst B cOopke kak bUbnmoTeyHble SieMEHTbI C pa3genom
cneuundukauum, yctaHosneHHsim B NMOJIMHOM.

Ho6aBneHa BO3MOXHOCTb Bbibopa nokanbHoro unu yaaneHHoro cepsepa MNOJIMHOM.
McnpaBneHbl HEKOTOpble OLNOKKM, BbiISIBNEHHbIE B NPOLIECCE 3KCnyaTauuu.
[HopaboTtaHa CnpaBo4Has cucrema.

Banb! u MexaHu4Yeckue nepedaqu

PeannsoBaH MexaHn3M co3faHns U pegakTMpoBaHUS MeXaHU4eckmx nepenay
HenocpeacTBEHHO B cbopoyHonm mogenun. COopKu LEenHbIX U peMeHHbIX nepeaad
(kpome nepegaun C Kpyrno3BeHHOM Lienbio) cpady nocrie NocTpoeHus cogepxat
MOZenu uenen n pemHen. Takon noaxon K NPOEKTUPOBaHUIO Nepeaad obneryaeT
npaBunbHOE NO3NLMOHMPOBAHUE 3NEMEHTOB Nepeaayn OTHOCUTENbLHO Apyr Apyra.
Mogenb KaXxgoro anemMeHTa XpaHuTca B OTAENbHOM dhainne u JOCTynHa Ans
pefakTMpoBaHuS WTATHBIMY CpeacTBaMuy NpunoxeHus. locne pegaktmpoBaHus
npoucxoauT nepereHepalms N3MEeHEHHOro arneMeHTa, 1 cbopka NPoeKTUpyemMon
nepegayn nepecrpanBaeTcs.

[na anemeHTOB nepeay, CNpoeKkTMPOBaHHbIX B COOpKe, cpeacTBamMmn NPUNOXKEHUS
MOXHO co3faBaTb YepTexu, KoTopble ByayT CBA3aHbl C MOAENSMU COOTBETCTBYIOLLMX
getanen.

M3 cocTaBa npunoxeHus UcknodeHa omonmnoteka Shaft3D.Rtw.

[o6aBneHa BO3MOXHOCTb NPOEKTUPOBAHNS U pacyeTa HOBbIX TUMNOB MEXaHUYECKNX
nepenau:

- LlenHasa nepegava ¢ Kpyrno3BeHHOW Lienblo,

- lNnaHeTapHo-LeBOYHas nepegaya,

- LllecTepeHHbI HAacOC BHELIHEro 3aLenneHus.

[opaboTaH pacyeT KOHNYECKOM nNepeaayn ¢ KpyrosbiMu 3ybbsamn. JuameTtp
3y6ope3HOoM ronoBkM MOXeT BbITb BbIbpaH 13 pacLUMPEHHOro AuanasoHa 3Ha4YeHun unm
3aJaH Npon3BOSbHO.

Mpwn pacyeTe nepepay (Besae, rae ecTb LMIMHAPUYECKas WecTepHs) gobaeneHa
BO3MOXXHOCTb BblbOpa CTENEHM TOYHOCTU, BUAA COMPSKEHUS U BUAA Aonycka Ha
6okoBon 3a30p M3 Tabnuubl Co cnMckamm 6a3oBbIX M NONb30BaTENbCKUX BAPUAHTOB.
[nsa aBonbBeHTHbIX wnuues no OCT 1.00086-73 pa3speLueH BbIGOp 3aKpyrieHHON
dopMbl AHa BNaguHbl, a Takke Jo0OaBneH pacyeT AOMYCKOB C y4eToMm unm 6e3 ydeTta
XUMMUKO-TEPMUYECKOM 0OpaboTKu.

B pacueTax KnMHOpEMEHHOM 1 NNOCKOPEMEHHONM Nepeaayn npu nogbope
reoMeTprMyeckux napaMmeTpoB peann3oBaHa BO3MOXHOCTb Ha3Ha4YeHus
HecTaHA4apTHOro pac4yeTHOro AnameTpa LWKKMBaA, a Takke BBOAA HECTAHOAPTHON
(3akasHon) ONMHbI PEMHS.

[opa6boTaHa reomeTpus 2D-NOCTPOEHN B MECTAX COMNPSXKEHWUIA LLIMOHOYHOrO Nasa u
KaHaBKM NopA BbIXOA LUNMAOBANbHOro Kpyra.
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— [lpu BBOAE NAapamMeTpoB pe3bbbl NOSIBUNIAacb BO3MOXHOCTb OTKMIOUNTL NOCTPOEHME
cbera pe3b0bl.

- B 2D-gokymeHTax nosiBunacb BO3MOXHOCTb 400aBUTb BbIHOCKY C 0003Ha4YeHnem
LUNULEB.

- [Mpn npoekTupoBaHnN HeCTaHOAPTHLIX NPSIMOOOYHbLIX UNULER A0OaBneHa
BO3MOXHOCTb 3aaBaTb NPON3BOsibHbIE (M3 6a3bl Monen 4ONyCKOB) UMW YUCNOBbIE NOMS
[OMNyCKOB.

- YBenn4yeHo KonM4ecTBO Mnonen BBoga (anameTp u AnvHa), npu BBOAE 3HAYEHUN B
KOTOpbIE MOXHO CHMMAaTb pasMepbl C YepTexa.

- [lns BCcex TMMNOB WUNUUEBR peanv3oBaH Bblbop Tuna nHctpymeHTa. [Npu Bbibope
nHcTpymeHTa Jonbsk Bbixoaa pesbl He Oyaer.

- Bo Bcex gnanorax, rae npeaycMoTpeH BBOA NapaMeTpoB CKpyrneHus, yopaH Bbibop
HanpaBsfeHns cKpyrreHus. Tenepb HanpaeneHne onpeaensieTcss aBToMaTu4YecKul.

- [ns umnnHagpuvecknx WecTepeH NosBmiacb BO3MOXHOCTb NPOEKTMPOBAHUS OYpTMKOB
ONSA BblAENEHNSI HATPOLLEMEHTMPYEMOW (LEMEHTUPYEMOWN) 30HbI 3yObEB LLECTEPHMW.

- [ns umnnHapu4ecknx LWecTepeH BHELLHEro 3auenneHms gobasneHa tabnuua
napamMeTpoB CO BCEMW BapuaHTaMmn KOHTpons. Takad Tabnuua obbl4HO NCNoNb3yeTcs
npu paspaboTke YepTexen nof 3akas, T. K. 3apaHee HEN3BECTHO, Kakon cnocob
KOHTpons 6yaeT ncnonb3oBaTth 3aka34uk.

- [Ans kaHaBOK NOA BbIX04 WMGOBanbHOro Kpyra gob6asneHa BO3MOXHOCTb NOCTPOEHMS
BCex BMaoB, npegycMmotpeHHbix FTOCT 8820-69 n TOCT 18430-73.

— [ns BbIpe30oB nNo Kpyrosomy maccusy godasneHsbi:

— BO3MOXHOCTb HEPABHOMEPHOTO YITI0OBOro pacnpeneneHns oTBEpCTUN (3agaeTcs B
BMae Tabnumubl);

— BO3MOXHOCTb MPON3BOSbHOrO 3aaHusA rnyouHbl A4nst CKBO3HbLIX OTBEPCTUM
(Hanpumep, korga TpebyeTca npopesath eLle 1M CreayoLLyo CTyneHb); B Nose BBoAa
3Ha4eHus rMyOunHblI OTBEPCTUSA OOCTYNEH BBOL (DOPMYIST reOMETPUYECKOTO
KanbKynaTopa npunoXxeHus;

— HOBbI€ TUMbl OTBEPCTUI: KOHNYECKOE, C LIEKOBKON 1 thackon;

- BbIGOp TMNa pe3bbbl Ans pe3bboBOro OTBEPCTUS.

- Ha peikax (Kpyrnow un Kpyrnon co cpesom) gobasneHa BO3MOXHOCTb MOCTPOEHMS
LLINOHOYHOro nasa.

— PeanusoBaHO nocTpoeHne npodung yepsska ZK1.

— PeanusoBaH HOBbI B CTYNEHW — MONb30BaTeNibCcKkasi CTyneHb. MNonb3oBaTernb Mno
onpegeneHHbIM NpaBmMnaMm MOXET co3aaTb (pparMeHT C reoMeTpuen CTyneHu
(BHELLHen unn BHYTPEHHeW) 1 3arpysnTb ee B Moferb Bana.

— [lo aHanorn4HbIM NpaBuiaMm BO3MOXHO CO3[aHne MoJib30BaTENIbCKOro KOMbLIEBOIO
Bblpe3a Ans CTYMNeHM 1 Nofb30BaTENbCKOro Bbipe3a (Hanpuvep, Ansi Co3gaHus
3ybyartoro cekTopa).

CepeucHble UHCMmpyMeHmMbI

JKcnopT cneumdurKauumn UCKOYEH M3 Habopa onepauun co cneundunkaumnen. Takum
obpa3som, KoHBepTaums cneumdukauumn B dopmaTtsl dBase Il DOS v dBase Il Windows
bonee HepocTynHa. KoHeepTaumsa B dhopmaT Excel npoMsBogmTCs C NOMOLLLIO KOMaHAbI
®dann — CoxpaHUTb Kak.

O6opydoeaHue: Pazeepmku

- [obaBneHbl HOBbIE 3IEMEHTbI:
- TpoWHKK TV 4,
- TpoWHuk T1n 5.

- [ob6aBneH HoBbIv TMN MaTpybka NnepexoaHoro ¢ kpyra Ha NPSAMOYroSibHUK — Tun 2.
MpexHun MaTpybok NepexoaHbIn TUN 2 NnepeMMeHOBaH B «YTKY».

MexaHuka: MpyxuHbi
NopaboTaHo NOCTpOEHNEe BUAOB 3aLENOB NPYXUHbI PACTSKEHUSI.

O6opynoBaHue: Tpyb6onpoBoabl
- TosiBMNacb BO3MOXHOCTb NOCTPOEHME TpybonpoBoaa OT TOUKM 4O TOYKM.
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— B nHTepdence Bbibopa maTepmana/aneMeHTa 13 cnpaBoYHUKa NosiBUNach
BO3MOXHOCTb paboTaTb C n3bpaHHbIMN 06 bekTamu.

O6opynoBaHue: MeTannoKoOHCTPYKLUMN
B nHTepderice Boibopa maTtepumana u3 cnpaBovHMKa NOSBMUNAck BO3MOXHOCTb paboTaTthb C
n36paHHbIMK OObEKTaMM.

N3MeHeHuUe KoMrsieKkma nocmaesku

1.

B KoMNneKkT NoCTaBKM BKITIOMEHO NpunoxeHue Packpol, NpegHasHavyeHHoe ANng peLleHuns

3agad packposi matepuanos. [punoxeHne npegocTaBnsaeT crenywme BO3MOXHOCTH:

- Wmnopt cbopok B popmate KOMIMAC-3D Home ¢ aBTomaTu4eckum hoopmMmpoBaHuem
KOHTYpOB AeTanewn anga packpos.

- 3arpyska B NpuUsioXeHne OTCOPTUPOBAHHbIX MO Matepuany v TONWMHaM KOHTYpoB
petanen B popmatax FRW n DXF.

- YyeT HanpaBneHusa BOMNOKOH (CTPYKTYpbl) MaTtepmana.

- ABTOMaTMyecKoe co3faHve U pegakTMpoBaHWe KapTbl Packposi B COOTBETCTBUM C
BblGpaHHbIMY NapameTpamu.

- HasHayeHune genoBbIX OCTATKOB B PyYHOM M aBTOMAaTUYECKOM peXMMaXx.

— Pac4eTt athbheKkTMBHOCTM packpos MmaTepuana.

-  ®dopMMpoBaHME OTHETHbIX JOKYMEHTOB.

B kOMnnekT nocTaBKu BKNOYEHO NpunoxeHne Pomopeasiucmuka, npeaHasHa4YeHHoe aAng
co3faHuns poTopeanmncTudHbIX N306pakeHnn Ha OCHOBE TPEXMEPHbIX MoAenen,
noctpoeHHbix B KOMIMAC-3D Home.

MpunoxeHne NO3BONSET:

- WmnoptnpoBatb TBEepAoTenbHyto Mmogens n3 KOMIMAC-3D Home B npunoxeHue
domopeasiucmuka B OBYX pexmmax:

- opHa getanb KOMIMAC-3D Home — ogHa getanb (MoBEPXHOCTL) B
domopeasniucmuke,

- opHa getanb KOMIAC-3D Home — Habop noBepxHocTen B Pomopeasiucmuke,
KaXaomn M3 KOTOPbIX MOXXHO HasHayaTb MaTepuasn co CBOMMU CBOMCTBaMU.

- HasHavaTb NoBepXxHOCTAM MaTtepuanbl omopeariucmuku N3 BCTPOEHHOM
onbnunotekn — Habop TekcTyp n aTpnbyToB, cosgaroLmx hoTopeannucTuyHoe
n3obpaxkeHme mogenmu.

- CoxpaHsTb (hoTopeanncTnyHble n3obpaxkeHnst B pasnunyHblx popmartax: png, tiff, jpeg.

doTopeanncTnyHoe n3obpaxkeHne co3gaeTcs B peXnme pearibHOro BpeMeEHM.

MpunoxeHune 3anyckaeTcs n paboTaeT kak oTaenbHasa nporpamma. [Ana paboTbl

HeobXxoaAnMo Hanmune Ha KomnbtoTepe yctaHoBnieHHoro KOMIMTAC-3D Home Bepcun 24.

Omnuyus eepcuu 23 om sepcuu 22

O6uwee

1.

PaspaboTaHbl 0hOpMIIEHNS AOKYMEHTOB — C AONOSTHUTESNBbHbIMKU rpadamm 4ns
npeacTtaBUTenNs 3akasyuka; gns cneundukaumi tTakke paspabdboTaHbl COOTBETCTBYIOLLNE
CcTUNK (CNMCoK opopmMIeHn 1 cTunen npueedeH Hwxe). Kpome toro, Ha OCHoBe 3TUX
odopMMeHNn U CTUNEN co3aaHbl U pasmelleHbl B nanke \Templates\[JornonHumernsHeie
epagpbi 0ns 13 wabnoHbl 4OKYMEHTOB:

- [pyn. cneyugpukayus (eapuaHm A) ¢ I3 NOCT 2.113-75.spt;

- [Tpyn. cneyugpukayus (eapuaHm b) ¢ 13 FOCT 2.113-75 @.1, 1a.spt;
- [Tpyn. cneuugukayus (eapuaHm b) c 13 FOCT 2.113-75 ®.1, 18.spt;
- [Tpyn. cneuugukayus (eapuaHm b) ¢ 13 FOCT 2.113-75 ®.16, 1a.spt;
- [pyn. cneyugpukayus (eapuaHm b) ¢ 13 FOCT 2.113-75 ®.16, 18.spt;
- [Tpyn. cneyugpukayus (meHee 3 ucronH.) ¢ N3 FOCT 2.113-75.spt;

- [llpocmas cneuugpukayus c N3 NOCT P 2.106-2019.spt;

- Tekcm. koHecmp. okym. ¢ 3. Nepesiti niucm. FOCT 2.104-2006.kdft;
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- Yepmex koHcmp. ¢ 3. [epesbiti nucm. FTOCT 2.104-2006.cdt.

Od)opMHeva n cTunu cneundmkaumn, nobaeneHHole B hann \Sys\GRAPHIC.Iyt:
odhopMieHns (M COOTBETCTBYIOLLIME OCHOBHbIE HAAMUCH):
- Yeptex koHcTp. ¢ M3. Mepsbi nnct. FTOCT 2.104-2006 (Homep 101);
— TekcT. KOHCTp. fokyM. ¢ M3. Mepebi nnct. FTOCT 2.104-2006 (Homep 103);
- Cneuudmkauus c NM3. Mepsbint nuct. FTOCT P 2.106-2019 ®1. (Homep 1017);
- pyn. cneumndwmk. ¢ MN3. MNepsbit nuct. FTOCT 2.113-75 ®1. (Homep 1020);
- pyn. cneumndwmk. c M3. MNepbint nuct. FOCT 2.113-75 ®16. (Homep 1022);
- pyn. cneumndmk. ¢ MN3. MNepbit nuct. FOCT 2.113-75 ©.5. (Homep 1051);

- cTunu cneumdukaunin:
- lMpocTtas cneundmkaumsa ¢ N3 TOCT P 2.106-2019. (Homep 101);
- 'pyn. cneundukaums (BapmaHt A) ¢ N3 NOCT 2.113-75. (Homep 1015);
- pyn. cneundukaums (BapmaHt B) ¢ M3 TOCT 2.113-75 ®.1, 1a. (Homep 1017);
- 'pyn. cneundmkaums (BapmaHt B) ¢ M3 TOCT 2.113-75 ®.1, 1B. (Homep 102);
- pyn. cneundmkaums (Bapmant b) ¢ M3 TOCT 2.113-75 .16, 1a. (Homep 103);
- pyn. cneumndmkaums (Bapmant b) ¢ M3 TOCT 2.113-75 .16, 1B. (Homep 1018);
- 'pyn. cneundukaumsa (meHee 3 ucnonH.) ¢ N3 FOCT 2.113-75. (Homep 104).

Mpn co3gaHumM CCbINKM HA CBOMCTBO OOBbEKTa CTan AOCTYNEH BbIOOP COCTAaBHOWM YacTu
n3genus, Kotopas He nNpefcTaBfieHa BU3yaribHO, a ABNSeTCs b Habopom CBOWCTB.
PaHee BbIGpaTb Takylo COCTaBHYH YacTb 1, criegoBaTenbHO, CO34aTh CChIfIKY Ha ee
CBOWNCTBO ObIfT0 HEBO3MOXHO.

Mopsaok cnefoBaHns M3GpaHHbIX WAaBNIOHOB AOKYMEHTOB Tenepb MOXHO U3MEHUTb
BPYYHYO NPOU3BOSIbHLIM 0Gpa3oMm.

B onanor O npozpamme nobaerneHa kHonka lTodpobHee, No3BonsoLLast MPOCMOTPETb
cnmcok yctaHoBrneHHbix mogynen KOMIMAC-3D Home (Banbl 1 MexaHn4eckne nepegayu,
MaTepunansl u CoptameHThl, CTaHaapTHble N3penusa ans KOMIMAC, PaclumpeHHble
CpeAcTBa YTeHUs nponpueTapHbix popmatos, KoHBepTep eamHuy, nameperusi, Cpeacrtea
pa3paboTKM NPUNOXEHU) n nx Bepcun. Ecnn mogynu He ycTaHOBMEHbI, TO KHOMKM
ModpobHee B ananore Her.

Ona KOMIMAC-gokymeHTOB, coxpaHeHHbix B KOMIMAC-3D Home v23, Homep Bepcun B
MpoeogHuke Windows oTobpakaeTcst He ABYMS, @ YeTbIpbMs rpynnaMmu uudp, Hanpumep:
23.0.0.1929.

KomnoHeHT Microsoft Access Database Engine 6onee He ycTaHaBnmMBaeTcs BMecTe C
KOMIAC-3D Home — Hu npu NOnHOW, HX Npu BbIGOPOYHOM ycTaHoBkKe. [Npu
HeobXoaANMMOCTN OH MOXeT ObITb YCTAHOBMEH BPYYHYHO NyTEM 3arnycka COOTBETCTBYIOLLErO
danna ns nankun \Support ycTaHOBOYHOrO KOMMIEKTA.

TpexmepHoe ModenupoeaHue

1.

HobaeneHa HoBasi koMaHaa — loeepxHOCMb CKpyarieHus, co3gatoLlasi MOBEPXHOCTb
nepexona mMexnay AByMsi YKaszaHHbIMU NoBepxXHOCTSAMU. [TOBEPXHOCTb Nepexoa KacaeTcs
9TUX ABYX NOBEPXHOCTEWN BAOSMb CBOMX rPaHuUL, KOTOpblE NpUHaAnexaT aTUM Xe
noBepxHOCTAM. [OCTynHbI pa3sHoobpa3Hbie BO3MOXHOCTU HACTPOWKM (dOPMbl MOBEPXHOCTH
nepexona un obpeskn ee DOKOBbIX CTOPOH.

[obaBneHa HoBas koMaHaa — YO0anumb meno/noeepxHocms. OHa yaansieT n3 Mmoaenm
BbliOpaHHbIEe Tena n/mnu noBepxHocT. C MOMOLLbIO 3TOW KOMaHAbl MOXHO ybpaThb,
HanpumMep, pe3ynbTaTbl MPOMEXYTOYHbIX MOCTPOEHUI, KOTOPbIe BonblLle HEe MOHaZ00ATCS.
Kpome Toro, gaHHasi komaHga no3BonseT yaanutb He Tpedytowmecs ans paboThbl
Tena/noBepxHOCTU U3 UMMNOPTMPOBAHHOIO KOMIMOHEHTA.

[lo6aBneHbl KOMaHAbl pefakTMPOBaHWS Pa3MepPOB rpaHen Ten 1 NOBEPXHOCTEN:

- WU3meHumb pa3mep ckpyaneHusi, NO3BONSAOLLAA 0TPeaaKTUPOBaTb CKPYrNeHUst ¢
MOCTOSIHHLIM PaAuyCcoM, YBENUYMB UK YMEHbLUMB 3HaYeHne paauyca. [ocTyneH
aBTOMaTUYeCKUii BbIGOP U COOTBETCTBYHOLLIEE U3MEHEHWE APYTMX CKPYTNEHWUIA, rpaHu
KOTOPbIX MO KacaTeslbHOWM COEAMHSAIOTCS C rpaHblo peaakTUPYeMOoro CKpyrieHus.
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10.

- W3meHumb pasmep 2paHu, NO3BONAOLLAA OTPeAaKkTUpoBaTb AnameTp
LUMAVHOPUYECKOM NN ChepudecKon rpaHun.

B ocHOBHOM 371 KOMaHAbl NpegHa3HayYeHbl AN MOANMULMPOBAHUSA MMNOPTUPOBAHHbIX

mogernen, T.e. 6e3 UCTOpUMN NOCTPOEHNS, HO TaKKe MOTyT NPUMEHATLCA U K MOAENsM C

ncropuen.

Komangpl M3mMeHumb pa3mep ckpyasieHusi u UsMeHUmMb pa3mep 2paHu pacrnosfioXeHbl

Ha HoBoW naHenu lMpsimoe modenupoeaHue B Habope TeepdomesnbHoe

modenupoeaHue. Ha 3Ty naHenb Takke nepeHeceHbl KOMaHabl YO0anume epaHu v

lepemecmumsb 2paHu.

HobaeneHa HoBasi kOMaHAa — 3aMeHumsb 2paHu. OHa No3BoNseT 3aMeHUTb BblOpaHHYyo
rpaHb Tena unm 3amkKHyTON NOBEPXHOCTM HOBOW rpaHbio. HoBas rpaHb npeacraBndeT
coboi y4acTok NOBEPXHOCTU 00BHEKTA, YKA3aHHOIO Kak 3aMEHSOLWNA. 3aMeHS0LWLNM
06BHEKTOM MOXET ObITb rpaHb UMK NIIOCKOCTb; HOBas rpaHb MOXET coBnagaTb C HAM Unn
OTCTOATb HA 3aflaHHOE PacCTOAHME B Ty UM OPYryro CTOPOHY. 'paHn, CMeXHble C
3aMeHsieMou, NpoaieBatoTCs UM obpesarTcsa Ang COXpaHeHUs LenocTHOCTU Tena
(noBepxHOCTH).

Komanga 3amMeHumb e2paHu TOXe HaxoguTcs Ha HOBOW naHenu lpsimoe
ModesiuposaHue.

[ob6aBneHa HoBas kOMaHAa — 3amMeHUMb KoMnoHeHmMbI. OHa NO3BONSET 3a4aTb HOBbIV
ann-ncTo4HMK AN OOHOrO UM HECKOSBKMX (B TOM YMCIE PasfinyHbIX) KOMMOHEHTOB
cbopku. Mpun ykazaHMM KOMNOHEHTOB, NOAEXALLUNX 3aMEHE, MOXXHO BKIMOUYUTL NOUCK B
cbopke KOMMOHEHTOB C TEM K€ UCTOYHMKOM, Kako MMEIOT yXKe yKa3aHHble. BoamoxxHa
3aMeHa C y4eTOM UCMONHEHWIA/BapuaHTOB MOAENEN: Ansi 3TOr0 B HOBOM UCTOYHUKE
AOIMKHbI ObITb NCNONMHEHMSA/BApPUaHTLI C TEMW )Xe HOMEPaMMU, YTO U B MPEXHEM.

Bo Bpemsa 3ameHbl 04MHAKOBbIX KOMMOHEHTOB MOXHO YCTaHOBUTbL COOTBETCTBUSI MeXAY
MCXOLHBbIMU N HOBbIMW 3neMeHTamun. brnarogapst aTomy nocrne 3ameHbl He HapyLUMTCA
paboTa nmeBLUMNXCSI B cOOpKe COMPSPKEHWIA, a BbINOJSTHEHHbIE B COOPKE onepaunn He
noTepsitoT 00BEKTLI, HA KOTOPLIX OHM ©a3npoBanmce.

[ob6aeneHa HoBasi koOMaHAa — AHasiu3 omksIoHeHul. OHa CNyXNUT AN OLEHKN
OTKINOHEHUS NONUroHanbHOro oobekTa OT Tena, NOBEPXHOCTU UNK rpaHn. Peaynbtat
aHanusa otobpaxkaeTcs B BUAE LIBETOBOM KapTbl. Takke NnokasbiBaloTCA MaKCUManbHoe U
MUHUMAarbHOE OTKITOHEHUS.

PeannsoBaHa BO3MOXHOCTb aBTOMATMYECKOrO CO34aHMsA HOBbIX MOAENEN Ha OCHOBE
mMogenu-wabnoHa nyTeM N3MeHeHUs 3HayeHu 3aaHHbIX B LWabrnoHe nepemMeHHbIX 1
cBOKMCTB. Habopkl 3Ha4YeHnn MOryT n3BnekaTbca n3 tabnuy, *.ods unm *.xis.

PeanunsoBaHa BO3MOXHOCTb NOCTPOEHWS TEN B BUAE napannenenunena, uunuHapa nnm
chbepbl No 3agaHHLIM NapameTpam, T.e. 6e3 UCnonb30BaHUA UCXOOHbIX OOBHEKTOB
(ackn30B, ocen, KpUBbIX U T.M.).

[lo6aBneHa HoBasi KOMaH4a U3MEeHEeHUsi opueHTaumMmn mogenn HopmanbHo ¢
eblpasHUBaHUEM — YCOBEPLLUEHCTBOBAHHAsA Bapuaums komaHabl HopmarsbHO K...
KomaHaa HopmanbHo ¢ ebipagHUgaHuUeM yCTaHaBNMBaeT OpUeHTaLmio B ABa npvema:
CHavyana moaernb NPMBOAUTCS B NOMOXEHUE, NPU KOTOPOM YKasaHHasi NNOCKOCTb
CTaHOBMUTCS NapannenbHa akpaHy, a 3aTemM NoBopayMBaeTCcsl BOKPYr Hopmaru K 3Tow
MAOCKOCTU TaK, YTOObl NpMHaanexallasi 3ToM e NOCKOCTU NpsiMast 3aHana
ropu3oHTanbHoe 1nu BepTuKanbHoe nonoxeHue. MpuHaanexatlyo NNOCKOCTU NPSIMYHO
MOXHO 3aJaTb, yKa3aB NepeceKkaroLLyocs C Hel NOCKOCTb NMMBO NpoeumpyoLLYyOCs Ha
Hee NUHWUI.

MepepaboTaHbl NpoLecchl MOCTPOEHUS LUIMHOPUYECKON U KOHUYECKOW cnupanen:

- [Ina pasmMeLleHns cnvpanm Hy>KHO 3afaTb TOYKY B MPOCTPAHCTBE M OPUEHTALMIO.
3agaHune opueHTauumn cnvpany pakTudeckn SBndeTcs 3agaHnemM OpMeHTaumMm CUCTEMBI
KOOpAMHAT C Ha4yanoM B yKka3aHHOW TOYKe; cnocobbl 3agaHns — Takue xe, Kak npu
noctpoeHuun JICK. HanpasneHune cnupanu onpegenaeTca ocbio Z, a HayarbHbI Yron
oTcumTbiBaeTcHa ot ocu X. Takum ob6pasom, ykazaHme nrockoro obbekta bonee He
TpebyeTcs, Takke He (POPMUPYETCH ACKN3 C TOYKOM NPUBA3KM crivpani.
[ononHUTenbHbIMU BO3MOXHOCTAMU NPU pasMeLLeHUn cnmpanm SBnsitoTCA:
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11.

12.

13.

— UCMOomb30BaHWe anemeHTa 6asupoBaHna AN 3agaHus 6a30BON TOYKM U OpUeHTaL MK
cnupanu B rpadmnyeckon ob6nacT ¢ NOMOLLbIO MbILLIK,

— YKasaHue rpaHu B MpOM3BOJIbHON TOUke — Torga 6a3oBon TOYKOM cnvpanm
CTaHOBMWTCS TOYKA yKasaHusl, a 0Cb Z HanpaenseTcs No HopMarnu K rpaHu,

— yKasaHue OKpYyXHocTu/ayrn — Toraa 6a3oBOM TOYKOM CiMpanu CTaHOBUTCSA LEHTP,
OCb Z HanpaBnseTca N0 HOpPManu K NIIOCKOCTU OKPY)XHOCTW/Ayrn, a AuameTp
cnvpanu genaeTtcsl paBeH gnameTpy OKPYXHOCTU/gyru.

- [No6GasneHa BO3MOXHOCTb MOCTPOEHMSA OCK CnNnpanu — nNpu yCnoBum, 4YTo BbiCOTa
cnvpanu 3agaHa siBHO, T.e. cnocobom Mo paccmosiHuro. Ocb co3naeTcs kak 06bekT
Ocesas nuHus; B [lepeBe mogenu ocb cnvpany otobpaxaeTcsl kKak ee NoOgYMHEHHbIN
00BbexKT.

- [obGaBneHa BO3MOXHOCTb Bblibopa CUCTEMbI KOOPAUHAT, OTHOCUTESTbHO KOTOPOW
3agaloTca NnapaMeTpbl pasMeLleHnst cnvpanu (KoopanHatbl 6a30BON TOYKN W YTIbl
Ounepa B cny4vae Bbibopa 3Toro cnocoba 3agaHnsa opueHTaumn).

- [obaBneHbl nepemMeHHble, ynpasnsaioLmne koopanHatamm 6a3oBov TOUKM cnvpanu un
yrnamun 3rnepa, ecnv opueHTaumsa 3agaHa aTmm cnocobom.

Bo Bpems OTKpbITMS 4OKYMEHTOB, CO34aHHbIX B npeablaymx sepceusx KOMIMAC-

3D Home, nmetowmecs B HUX cnivpanu aBToMatudecky npeobpasyoTcs B popmaTt HOBOM

BEPCUM, T.€. MPU UX peaKTMPOBaHWUM CTAHOBSATCA AOCTYMHbI NEPEYNCEHHbIE BbilLE

BO3MOXXHOCTH.

KomaHga CnnaliH no o6bekmam Tenepb NO3BONSET CO3a4aTh ChanH, accoumMaTuBHO
CBSI3@HHbIN C UCXoO4HLIMU 0ObekTaMu, Gnarogapst Yemy OH NepecTpamBaeTcs Npu
N3MEHEeHUN 3TNX 06BEKTOB. B cnyyae HEOBXOAMMOCTMN MOXHO NOMYyYMTb cnnarH u 6e3
CBA3N (Kak paHee) — ANns 3TOro HYXXHO BKMOYNTL onumio Paccbiname npu ero
NMOCTPOEHUN UMK BbI3BaTb KOMaHAY Paspywumsb ONs y>Ke NOCTPOEHHOro crjanHa no
obbekTam.

Momnmo accoumnaTMBHOM CBA3KN, B kOMaHAy CnualiH no o6bekmam nobasneH
aBTOMAaTMYECKMI BbIGOP KPUBLIX, KOTOPbIE MO KacaTeNbHON COEQUHAIOTCA C KPUBLIMU, YXKe
yKa3aHHbIMW ANs NOCTPOEHUS.

HopaboTtaHa komaHaa Kpueasi nepeceyeHusi: Tenepb 06BbEKTOM B HEM MOXET ObITb TENO
NN NOBEPXHOCTL LenukoM. bnarogaps aTomy kpusasi nepeceveHmnsi KOpPEKTHO
nepecTpanBaeTcs nNpyv 3MeHeHUN KonndecTea rpaHen Tena/noBepxHoOCT (paHee npu
BbiGOpe Tena/noBepxXHOCTU B CNMNCOK OOBbEKTOB 3aHOCUINCH IPaHn, n3-3a Yero HoBble
rpaHn He yYuTbIBan1Cb, a UCHE3HOBEHME rPaHert MOrfo NPUBECTU K OLLUMOKE B KPUBON
nepeceveHus).

AHanornyHbim obpa3om gopabotaHa komaHaa O6bLeKkmbl nepece4yeHusi, co3garoLas
NIMHWIO NepeceYeHns NIOCKOCTN ACKM3a C 06 bEKTaMM MOAENMN.

HoBble BO3MOXXHOCTU MPU NCMONb30BaHUN OnepaLun KoNnMpoBaHNs 06 bEKTOB:

- Bo Bpems pegaktupoBaHus paHee BbIMONIHEHHOW B MOAENN onepaummn KonMpoBaHNs
06EKTOB MOSABUMIACH BO3MOXHOCTb YCTAaHOBKN COOTBETCTBUIA MEXAY SneMeHTamu
NCXOQHOro 1 HOBOrO pe3yrnbTaToB onepaunun. MicxoaHblin pesynbtaT — 3T0 TOT Habop
06BEKTOB, KOTOPLIN ObiN B MOAENN HA MOMEHT Hayarna pegakTupoBaHuWsl, a HOBbIA —
TOT, KOTOPbIV NOSIBNSIETCA B pe3ynbTaTe pefakTupoBaHusi. bnarogapsi ycraHoBke
COOTBETCTBUI Apyrve o6bekTbl Moaenu, 6asmpoBaBLUMECs HAa UCXOLHOM pesynbTaTe,
He TepslT CBOW ONOPHblE 0OBEKTHI.

Hanpumep, Ha konun BcnomMoraTenbHON MITOCKOCTH Gbin CO34aH 3CKM3, HO
BnocneacTsmun hann-mcTovHUK kKonmm notpeboBanocb 3amMeHnTb. B npouecce
peaakTMpoBaHUs onepauuy KonMpoBaHUS MOXHO YCTaHOBUTb COOTBETCTBUE MEXAY
MMOCKOCTbI, CKOMMPOBAHHON N3 NMPEXHEro UCTOYHUKA, U NIIOCKOCTbIO, CKOMMPOBAHHOM
13 HOBOIO NCTOYHKKA. B pedynbTaTte ackm3 He MoTepsieT CBOK NIOCKOCTb, a
«nepengeT» Ha HOBYIO.

B npouecce yctaHOBKM COOTBETCTBMIN MOXHO NpOCMaTtpuBaTh TEKYLUWUA pe3ynbTar, T.e.
nepectpavBaTb MOAEMb C Y4ETOM yXXe 3afaHHbIX COOTBETCTBMIN. DTO NO3BONSAET
BM3yanlbHO KOHTPONUPOBATb N3MEHEHME MOLENN, @ TaKkKe NonyyaTb MHopmMauuo 06
OCTaloLLMXCS B HEW oLInbKax.

Taknm obpa3om, ycTaHaBnuBasi COOTBETCTBUS, MOXXHO YMEHbLUUTb KONTMYECTBO
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14.

15.

16.

17.

OLWMOOK, BO3HMKAKOLWMX B MOAENMN NOCIe peakTMpoBaHMA onepauumn KonmpoBaHus (a B
NPOCTbIX CNy4asix — coBcem n3bexartb ux), U, cnegoBaTesibHO, CHU3UTL 3aTpaThl
BpeMeHu Ha JopaboTky Moaenu nocne Takoro pefakTMpoBaHus.

3ameyaHue. BO3MOXHOCTb YCTAHOBKM COOTBETCTBUM AOCTYMNHA Takke npu
pefakTMpoBaHMKM onepalmin Bbl4aBNnMBaHWS, BpalleHusi, N0 TPaekTopum, N0 CE4YEHUAM.

- YpaneHue/ncknoyeHne n3 pacyeta 06bEKTOB-MCTOYHMKOB Onepauum KONMpoBaHNS He
NPUBOANT K y4aneHMO/UCKINKYEHNI0 caMoin onepaunn. Bmecto atoro onepauus
KonmMpoBaHusa oTMevaeTcs B [lepeBe kak owmnboyHada. PesynbTaT KonMpoBaHus no-
npexHeMy OCTaeTcsl B MOAENM U JOCTYNEH ANS UCNONb30BaHMS 3aBUCMMbIMU
ob6bekTamun. PaHee yaaneHne/vcknioyeHe m3 pacdeta MCTOYHMKOB KOMMPOBAHUSA
BNeKno 3a cobon yganeHue/ucknioveHne onepaumm KonmpoBaHus.

- Tlpw KONMPOBaHUN KPUBLIX, OCEN, NMOBEPXHOCTEN U NNOCKOCTEN NOSABMIACH
BO3MOXHOCTb 3a4aTb Mofly4aeMoun Konmm obpaTHOE No CPaBHEHUIO C OPUTMHANIOM
HanpassieHne (B criydae NOBEPXHOCTU/MNOCKOCTU — HamnpaBlieHNEe HopManm).

- CT1ano goCTynHO KONMpPOBaHWME LIENNKOM Taknx 06 bekToB, Kak
KOHTPOSbHbIE/NPUCOEANHUTENBHBIE TOYKN N 3CKU3bl. B pesynbTaTte konus
npeactaenseT cobon 06beKT TOro xe Tuna, KOTOPbIN MOXHO MCMOMb30BaThb
COOTBETCTBYHOLWMM 06pa3om. Hanpumep, ecnv ckonmpoBaTb O4HY UITM HECKOSBbKO
KpVBbIX 3CKM3a, TO Konuu ByayT ABNATLCSA KPUBLIMM, @ €CINIM CKOMUPOBAaTh 3CKU3
LeNIMKOM, TO Konusi ByaeT 3CKN30M.

NopaboTaHa komaHaa lMod20HKa NoeepxHOCMU: TENEPb B NPOLIECCE NOCTPOEHUS
MOBEPXHOCTM, annpPOKCUMMUPYHOLLIEW Y4aCTOK NONUroHansHoOro o6bekTa, OCTYMNHO 3afaHve
HanpaBnsoLLEro 0GbeKkTa 1 KOPPEKTMPOBKA YMCIOBbLIX NapamMeTpoB (ECIM OHU UMEHTCS).
Hanpumep, npy co3gaHnm LUNMHOPUYECKO NOBEPXHOCTN MOXHO yKasaTb NIOCKOCTb,
KOTOPOWA AOMMKHa OblTb NEPNEHAMKYSPHa OCb LMNMHAPA, U BBECTU 3HAYEeHWe paguyca
umMnuHapa.

[lnst KOMNOHEHTa cTana JOCTyMNHA HAaCTPOMKa pasMeLLeHNs ero 0O bEKTOB Ha CrosiX
cbopKn: NGO KOMMOHEHT LEeNMKOM (T.€. BCe ero 06beKTbl HE3aBUCMMO OT YPOBHS)
pacnonaraeTcsa Ha 0gHOM cnoe, NMBo 06beKTbl KOMNOHEHTa pacrnonaratTCs Ha TeX Xe
CnosiX, YTO 1 B CBOMX (harnax-uctodHukax. [Mpu atom, ecnu B cbopke HeT
COOTBETCTBYHOLLMX COEB, OHM aBTOMaTU4eCKkn co3gatTcs. PasmelleHre Ha cnosix-
MCTOYHUKAX MOXeET ObiTb MONE3HO AN ynNpaBleHNs BUOAMMOCTbI0O OObEKTOB MM UX LLBETOM
C NOMOLLbKO COOTBETCTBYHOLLMX MAPAMETPOB COsi, KOTOPOMY OHW NpUHAaAexar.

YcoBepLleHCcTBOBaHa paboTta co CrosiMu:

- PeanusoeaHo [epeo crnoes. [nd ero otobpaxeHusa crnyxut kHonka Crou Ha NMNaHenn
nepeea. B [lepeBe crnoeB gocTynHa Bcs OyHKLMOHANBbHOCTbL paboTbl CO CIOAMMU
MoAenu, npefocTasnsasLLascy paHee B MeHeakepe JOKYMEHTA.

B acknse [lepeBo cnoes oTobpaxkaeT Cnov 3Toro acknsa u no3sossieT paboTtatb C HUMW.

- [o6GaBneHbl HOBbIE BO3MOXHOCTH:

— [MosiBMNOCL CBOMCTBO Crnost AKmueHoOCmMb, UMEIOLLEE 1Ba 3HAYEHNSA. aKMUBHbIU U
¢hoHo8bIl. OcoOeHHOCTHIO (DOHOBOIO Cros SABMSAETCS TO, YTO NEXalwme Ha HEM
006BbEKTbI HEAOCTYNHbI A48 Bbibopa B OKHe Mmoaenu. VcknoyeHre cocTaBnsaioT
onepaumm n3mepeHnin n anarHoctTukn. C obbekTamm Ha akTUBHbIX CIOSIX MOXHO
paboTtaTb 06bI4HLIM O6pa3oMm.

- CTano JoCTynHO OTKIMOYeHWe nokasa B CNUCKe MyCTbIX COEB.

- Homep cnos Tenepb MoxeT 6bITb M3MEHEH NONb30BaTENEM.

PacLumpeHbl BO3MOXXHOCTM KOMaHAbl B3auMHoe omkiioHeHue dgyx noeepxHocmedu:

— pobGaeneHa BO3MOXHOCTb n3mepeHunsa paCCTOFIHVII7I MeXAy TOYKaMun OByX KPUBbIX U
MeXay ToO4KamMu KpVIBOVI M NMOBEpPXHOCTU, B CBA3N C 4EM KOMaHda nepenmMmeHoBaHa BO
B3aumMHOe OMKJIOHeHUe; UCMNOIb30BaHMe NNOCKOCTU Kak 00bekTa n3MepeHuna
NCKIKO4YEeHOo,

- un3mepeHus B criocobe Mo Hopmanu kK 06beKkmy Tenepb NPOU3BOAATCS MO HOpMaru KO
BTOPOMY M3 yka3aHHbIX 0O LEKTOB, a He K NEPBOMY,

- [pobGaBrneHo nsmepeHne abcontoTHOrO MUHUMYMa,

- MosiBUNachb BO3MOXHOCTb M3MEHUTb NOPSIA0OK 06 LEKTOB Npu pacyeTe,

18



18.

19.

20.

21.

22.

pe3ynbTaTbl U3MepeHun otobpaxatotca B Tabnmue Ha lNaHenu napameTpoB u B
rpacdbuyeckon obnactu,

CTano AOCTYMHO COXpaHeHne B LOKYMeHTe NapaMeTpoB n3MepeHus (cnmucka o6bekToB
N HaCTpOEK); COOTBETCTBYIOLLMIN OOBbEKT pasmeLLaeTcs B [lepeBe mogenu B pasgene
HAuazHocmuka — [poeepku omkIoOHeHull,

KOMaHZa BbiBeAEHa U3 rpynnbl UaMmeputenbHbix KomaHg (PacecmosiHue u yeon, [JnuHa
pebpa, lNMnowadsk) v pasmelleHa Ha naHenu JuaeHocmuka OTAENbHO.

PeanusoBaHbl Tpy cnocoba pasmelleHns B komaHae PasmeweHue acku3a:

Ha nnockocmu — cooTBeTCTBYET OCHOBHOMY CNOCOBY pas3MeLLeHNs 3CKun3a,
MCNoNb30BaBLUEMYCS paHee, T.e. pa3MeLLeHne 3Ckn3a Ha ykasaHHOM NIIOCKOCTN Unn
MSIOCKOM rpaHu.

Ha mpaekmopuu — HOBbIN cnocob, 3aknoyaeTcsi B pa3MeLLeHnn ackusa Ha
NSIOCKOCTU, NEPNEHANKYNAPHON yKa3aHHOM KPMBOW B BbIOpaHHOM TOYKE. JTa XKe Touka
SABMSETCH HayanoM KOoOpAMHaT acku3aa.

®PukcupoeaHHbIU — COOTBETCTBYET 3a(PMKCMPOBAHHOMY COCTOSIHUIO 9CKM3a B
npeabiayLLmMx BepCUsX, T.e. OTMEHSIET CBA3b 3CKM3a C ONOPHbIMU 06 bEKTaMn n
hUKCUpyeT ero TekyLee NonoXeHve B NpOCTpaHCTBe.

[opaboTaH npouecc NOCTPOEHNS aneMeHTa No TpaekTopun:

PeannsoBaHa BO3MOXHOCTb M3MEHEHUS (DOPMbI CEYEHUSI MPU ero ABMXKEHUWN BOOSb
TpaekTopumn. Popma ceYeHUss MOXET U3MEHSATLCS 3a CYET rEOMETPUYECKMX CBA3E
3CKMU3a C APYrMMU KPMBBIMW UIN NOBEPXHOCTAMM (Yepe3 0OBEKTbI UX NepeceyeHuns ¢
NIOCKOCTbIO 3CKM3a), a Takke MyTeM U3MEHEHUSI NEPEMEHHbBIX 3CKI3a, BbIOMpaeMbIxX
nonb3oBaTenieM, No 3agaHHbIM 3aKOHaM.

B noanpouecce co3aaHusi ackusa, 3anyLeHHOM M3 npoLlecca NOCTPOEHNUs arieMeHTa no
TpaeKkTopuKn, aBToMaTu4eckn BblibrpaeTcs cnocob co3gaHus Ha mpaekmopuu v B
KayecTBe TpaeKkTopun BbIGMpaeTCs KpuBasi, UCNOMb3yeMasi B 3TOM XKe KayecTBe B
npoLecce NocTpoeHus ariemeHTa. Takon noaxon ynpoLiaeT u yckopsieT paboTy,
MOCKOMbKY He TpebyeT co3aHns oTAeNbHON NIOCKOCTU AN 3CK13a.

[lo6aBneHa BO3MOXXHOCTb 3arnycka — HernocpeacTBEHHO U3 NpoLecca NoCTPOeHMs
aneMeHTa Mo TpaekTopum — komaHabl JJoMaHass ANa co3aHWs TPAeKTOPUMN SNEMEHTA.
WckntoyeHo TpeGoBaHue, YTOObI pa3oMKHYTasi TPAeKTopUs HauMHarnach B NOCKOCTM
3CKM3a — [0CTaToO4HO, YTODObI OHa nepecekana 3Ty NIoCKOCTb.

[lopaboTaHa koMaHaa M3mMepumb paccmosiHue U y20JT:

[o6GasneHo oTobGpaxeHune B rpadnyeckon 061acTv NSMepEHHOro Mexay obbekTamm
yrna.

PesynbTaTbl U3MEpPEHU TeNepb NokasbiBatoTCs B Tabnuue Ha MNMaHeny napaMeTpos.
BbioeneHHoe B Tabnvue namepeHne otobpakaeTcs B rpaduyeckon obnacti B Buae
oTpeska (Mnu yrna) n YMCnoBoro 3Ha4YeHus.

YnydweHa nHpopMaTMBHOCTb NpeAcTaBneHus pesynbtaTta B cny4yae, korga ans
N3MepeHns 3aaHo HanpaeneHue: B rpaduyeckon obnacTtu, Kpome coO6CTBEHHO
pesynbTata n3MepeHusi, oTobpaxarTca AONONHUTENBbHbIE 0OBEKTbI, MOACHALME, KaK
3TOT pe3ynbTaT Obln NoyYeH.

HopaboTaHbl koMaHabl PazeepHymas kpueasi n CeepHymas Kpueast.

B kOMaHe Pa3zeepHymasi Kpueasi MOXHO YKa3blBaTb HE TONbKO KPUBbLIE, HO U TOYKMU,
npuHagnexalume NnoBepxHOCTN — B pe3yribTaTe pa3BopaynmBaHust TOUKM OyayT
nepeHeceHbl Ha NOCKOCTb,

B komaHae CeepHymas kpueasi [obaBrneHa BO3MOXHOCTb YKa3aHUs/MOCTPOEHUS
MIOCKOCTU, kKacaTenbHOWM K MOBEPXHOCTH, Griarogaps Yemy Ha NOBEPXHOCTb MOFyT OblTb
CBEPHYTbI OTPE3KM, TOYKU, @ Takke HeMnnockue Kpueble: cHavana aTm o6bekTbl
NPOeLMpPYIOTCS Ha yKa3aHHYH NIIOCKOCTb, a 3aTeM C HEe CBOpaYMBaloTCs Ha
NOBEPXHOCTb.

[opaboTtaHo [epeBo moaenu:

KHonka Cocmae depesa, ynpasnstoLlas otobpaxeHnem pasgenos [lepesa moaenu B
€ro CTPyKTYpHOM NpPeACTaBNeHnn, ctana MHAMKATOPOM Hann4ms OTKITIOYEHHbIX
pa3genoB: eCnNn OHKU eCTb, TO KHOMKa OToOpa)kaeTcsl HeHaxXaTom (CO CBETIbIM OOHOM).
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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

LLlenyok no KHOMKe B TaKOM COCTOSIHUW BKMOYAET BCE OTKITHOYEHHbIE pasaesibl U KHOMKa

CT@HOBUWTCS HaXkaTow (C TeMHbIM pOHOM). Kpome Toro, B MEH0 KHOMKM fo6aBneHbl

KOMaHAabl:

- Pa3eepmka,

- TexHu4Yeckue mpeboeaHus,

- Konnekyuu,

- Konuu,

- Onepayuu eHe pa3desnoe (ynpaBnsieT oTobpaxeHnem onepaumni, BbIMOSTHEHHbIX B
cbopke n Haxoaswmxcs B koHue [Jepesa),

- UcknrovyeHHbIe u3 pacyema.

- [losiBunacbk BO3MOXHOCTb yaaneHus oTAernbHbIX Nogpasaenos pasgena JuasHocmuka
W BCEro pasgena LefnukoMm, T.e. BbICTPOro yaaneHms u3 Moaenu pesynbtaTos
N3MEpPEHMI BbIDpaAHHOMO TUMNa 1 cpasdy BCEX pe3ynbTaToB U3MepeHun. PaHee MOXHO
ObIN0 yaanaTh TONbKO 06BbEKTLI B Nogpasaenax pasgena JuazHocmuka.

MNpwv BbINONHEHUW onepauuii B cbopke cTano AOCTYMNHO NCMOfb30BaHNE 3CKN30B,
npuHagnexatmx KOMNoHeHTaMm, a NP KOHTEKCTHOM peaakTMPOBaHMN KOMMOHEHTOB —
9CKM30B, NpuHaanexawmx cbopke unm gpyrum komnoHeHtam. Pabota ¢ Takumm
«BHELLHUMMY 3CKM3aMM UMEET HEKOTOPbIE OrPaHUYEHUS: HEBO3MOXHO U3MEHUTb pa3mepbl
3CKM3a ¥ 3anyCcTUTb ero peaakTMpoBaHue BHYTPW npouecca, rae 3agencTBoBaH 3TOT 3CKU3,
TaKke Henb3si UCNoNb30BaTh OTAENbHbIEe 06MacT 3ckn3a (MOXHO TOMbKO BECH ICKN3
LEeNnKoMm).

PaHee ackns onepaunmn gormkeH Obin 0683aTenbHO NpYHaaneXxaTb TOW Xe MOAEenw, B
KOTOPOW 3Ta onepauus BbiNOSHAETCS.

MosiBunacb BO3MOXHOCTb 0COB0ro oTobpaxkeHus «rnagkmx» pebep — pebep mexay
rpaHsMK, KOTOpble CThIKYKTCA APYr C APYrOM Mo KacaTenbHOW. 3To no3sonseTt bonee
Harnsi4HO NPeAcTaBnATb MOAENN C NOBEPXHOCTAMM, NNABHO NEPEXoasaLMMM OgHa B
Apyryto. [lJocTynHa HacTponka CTUst U uBeTa Ans «rnagkux» pebep, a Takke 3agaHue
MaKCMMarbHOro yrna Mexay KacaTenbHbIMY rpaHen B Toukax pebpa, npyu KOTOPOM 3TO
pebpo cuntaetcs «rnagkumy». Kpome Toro, MOXXHO OTKMIOUUTb OTOBPaKEHNE «rragKnux»
pebep B Mmogenu. No ymonyaHuio «rnagkue» pebpa He OTNM4arTCs OT OCTarbHbIX.

B komaHae Bbi6op 6nuxatiwe20 MOXHO BKIOYUTL PEXMM, MPU KOTOPOM OHa ByaeT
paboTaTb TONbKO C KOMMNOHEHTaMW NEPBOrO YPOBHS, T.€. BCTABNEHHbIMW HEMOCPEACTBEHHO
B TEKyLLYyt cOopKy. B aTOM pexxume BblAenaTCS He OTAeNbHble AeTanu, Anst KOTOpbIX
BbIMOSHSATCS 3afaHHble B KOMaHAe YCroBusi, a LLeSIMKOM KOMMOHEHTbI MEPBOro YPOBHS,
Kyda aTv getanu BXoasT.

,Elopa60TaH npouecc nNocTpoeHund arnemMmeHTa no ce4eHnAM: U3 Hero MOXXHO 3anyCTuUTb
nocTpoeHne cnnarHa no Toukam Ans cosgaHus HanpaBARLWNX KPUBbIX.

B nuctoBon getanu gobasneHa BO3MOXHOCTb COXpaHEHUSA OTBEPCTUIA, 0OpasyroLLmnxcs
npw KpyroBon 06paboTke yrna, Ha pa3BepTKe C YNPOLLEHHBbIMW KOHTYpamu (paHee 3ToT
BapuaHT pa3BepTKn co3gaBarica 6e3 ykasaHHbIX OTBEPCTUR).

Nlo6aBneH cnocob onpeneneHns MaccoLeHTPOBOYHBIX XapaKTEPUCTUK BapyaHTa MOAenw,
Mpu KOTOPOM BCE 3TV NapameTpbl GepyTcs U3 OCHOBHOIO MCNOMHeHMs Moaenu. Beibop
cnocoba AOCTyNeH Npu cCo3aaHnM BapuaHTa, a Takke Npu HacTPOIKe ero CBOMCTB.

B onepauusx, ncnonb3yoLwmx Kpmeble, NOSBMIAck BO3MOXHOCTb BbiOpaTb B KayecTBe
OMOpHOro o6bekTa KpMBYHO, KOTOpasi NPeACTaBneHa (MM NOTEHUMANbHO MOXET ObITb
npeacTaBrieHa) HECKONbKMMU OTAENBbHBIMU KOHTYpaMu, Hanpumep, JTUHUS o4epka unm
Kpusas nepeceyeHusi. nsi 3Toro o6bekT HYy>KHO yKka3aTb B [lepeBe noctpoeHusi. Ecnn
onepaumsi MOXXeT UCNONb30BaTb HECKOSIbKO KOHTYPOB OAHOBPEMEHHO, TO 3a4ENCTBYIOTCS
BCE KOHTYpbl KpMBOW. PaHee B Nogo6HbIX Criydasx MOXHO Obinio BbIOpaTh TOMLKO KOHTYP
(KOHTYpbI), HO HE KPUBYIO LIESTUKOM.

Mpwn 3agaHnn cBOMCTB MOAEeNn ctan 4OCTYMNEH PyYHOM BBOA 3HAYEHUIN OCEBbIX U
LEeHTPOBEXHBIX MOMEHTOB MHEPLUUK (B LIEHTParibHOM CUCTEME KOOPAMHAT).

B komaHay MHgpopmauyust 06 o6 ekme nobaBneHa BO3MOXHOCTb OTOBpakeHus
napameTpoB pe3b0.

YcoBepLueHcTBOBaHa paboTa C CeYeHnsaMM Moaenu:
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33.

34.

35.

36.

37.

38.

39.

- ynpaBneHne ceyveHnsiMm Tenepb NPOU3BOAUTCA He B Auanore, a B npouecce Ha NaHenn
napameTpos,

- KHonka Omo6paxamb ceyeHue modesu Ha NaHenu GbICTPOro AocTtyna cHabxeHa
MEHI0, COAEPXKALLMM CMMCOK CEYEHMIN 1 KOMaHAY Ans 3anycka npouecca ynpasreHus
CeYEHNAMM.

Ecnn pe3ynbTaTt NOCTPOEHUA NMOBEPXHOCTU BblAaBITIMBAHUA, BpalleHUsA, No TpaekTtopumn
WIK N0 CEYEHMSIM COCTOUT U3 HECKOSIbKMX YacTen, TO Kaxkaasa vYacTb Tenepb Co34aeTCA Kak
oTAaesibHasdA NoBEPXHOCTD.

Yny4yweHo nepeTackmBaHne 06BHEKTOB MbILWbIO B [lepeBe Modenu, B 4acTHOCTH,
obpaboTka cutyauun, korga nepeTackupaemble 06BHEKTEI TPEDOYETCH pacnonoXnTb
HenocpeaCTBEHHO HaA UM NoA4 UMEKOLLMMCSA MaKPO3IEMEHTOM.

Mpwn paboTte B acku3e cTanm AOCTYMHbI HACTPOMKU TekyLen mogenu (paHee 6binu
AOCTYMHbI TONbKO HACTPOMKN CUCTEMBI).

WcknioyeHo aBToMaTUYECKOE CO34aHMe B 3CKM3€E BCTIOMOraTenbHbIX NPOeKUMiA 06 beKToB
MOAenu.

YnyuJleHa B13yanu3aums 3cku3a npu ero capure/nepeHoce Ha Apyryto nrnockocTb: Ha
oToGpaxatoLemecst B 3TOM npouecce paHToMe CTanu nokasbliBaTbCs TakMe 06beKTbI, Kak
TEKCTbl, BCTABKM PUCYHKOB U (hparMeHTOB, €CINN OHW UMetoTcs. PaHee chaHToM Bkntovar
NULLb NOCTPOEHHbLIE B 3CKM3€E reOMEeTPUYECKUE OOBEKTDI.

YckopeHa OTpucoBka Mogenu npu Tunax otobpaxeHus lMosymoHoeoe ¢ kapkacom n be3s
Heeudumbix JluHUl. B obuiem crnyyae 4OCTUrHYTO yckopeHue B 1,5 pasa, Ha OTAeNbHbIX
mMoaenax — o 4 pas. Hanbonblwmin achdhekt 3ameTeH npu pabote ¢ MOAENAMM, Y KOTOPbIX
BonbLUoe KONMMYECTBO KOMMOHEHTOB LIENIMKOM HaXOA4ATCA BHYTPU APYrMX KOMMNOHEHTOB
(BHYTpY KOpPMyCOB peayKTOPOB, Ky30BOB 1 T.4.).

YckopeHa oTpucoBka (1 nepepucoBka) oaHTOMa Npu CO34aHun 1 peaakTMpoBaHUn
NOBEPXHOCTEMN.

pagpuyeckue AoKymMeHMbI

1.

[o6aBneHbl kKoMaHAbl CO34aHNs Na3oB:

- [IMa3 — cTtpouT dhurypy n3 Asyx napannenbHblX OTPE3KOB OAMHAKOBOW ASUHbI,
CONpPSHKEHHbIX AyraMu C pagnycoM, paBHbIM NOSIOBMHE PACCTOSAHUS MeXay OTpe3kamu,

- [Hdyaoeol naz — cTpouT hurypy m3 aAByx KOHUEHTpUYECcKnx (6onbLumx) ayr,
COMPSPKEHHBIX ManbiMy gyramu ¢ paguycom, paBHbIM NOSIOBUHE PACCTOSHUS MeXAay
SonbwnMm gyramum.

[ocTynHbl pa3nuyHble cnocobbl CO34aHUA Nasa, a Takke aBToMaTu4eckas NnpoCTaHOBKa

€ro OCEBbIX NIMHWUIA N pa3MepoB.

KomaHgbl Ma3 n fyzoeol na3 ooCTynHbI Kak Npy paboTte ¢ rpadpnyeckummn JOKyMeHTamu,

Tak 1 B pexume 3ckm3a npy TpeXMepHOM MOAENMPOBAHUMN.

Takne 06bekTbl rpadhnyeckoro AOKYMeHTa, Kak Havano abCcontTHON CUCTEMbI KOOpAMHAT U
Hayano KoopauHaT BMAA NPU HANOXEHUN OrPaHNYEHNIA UCNONb3YHTCH Kak OObIYHbIE
TOYKWN. Hanpumep, Havyano KoopanHaT MOXHO CBA3aTb C OTPE3KOM OrpaHnyeHnem Touka
Ha cepeduHe Kpugol. Pe3ynbTaT NpuBA3KN XapakTepHOM TOYKN OObeKTa K Havany
koopauHaT (Npu paboTe B napaMeTpUyYecKoM peXrnMe) — aBTOMATUYECKOE HamnoXeHne Ha
06bekT orpaHnyeHus CosrnadeHue moyek. PaHee HaknagbiBanocb orpaHuyeHve
QukcuposaHHas mo4ka.

«MNoBegeHne» napameTpu3oBaHHOIO M306paXkeHns Nocne ero pegakTMpoBaHus Tenepb
COXpaHsieTcs B 3Ha4UMTeNbHO Oonbluen cteneHn. Hanpumep, pesynbtaTt pa3dueHns
OTpe3Ka — HOBbIE OTPE3KN, CBA3AHHbIE APYT C APYrOM OorpaHudeHnsmu KosuHeapHoCmb
n CoernadeHue moyek (paHee nony4vanncb oTpeskn 6e3 orpaHMyeHnn); pesynbrart
yCceuyeHUs ABYMSA TOYKaMM OKPY>KHOCTU C aCCOLMMPOBAHHbLIM AMaMeTpanbHbIM

pasmepoMm — Ayra ¢ acCoUMMpPOBaHHbLIM AnaMeTpanbHbiM pa3mepoM (paHee pasmep
yaanancs) u 1.4. Kpome Toro, COXpaHsTCA OrpaHUyeHuns], HanoXXeHHbIe Ha KOHEYHbIe
TOYKM OOBEKTOB, ECNN 3TU TOYKM HE yaarneHbl B pe3ynbTate peaakTupoBaHust (paHee
orpaHvyeHnst nponaganu).
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Paboma co ceolicmeamu u om4yemamu

1.

HopaboTaHa MNaHenb cocTaBa U3nenusi:

- [losiBunacb BO3MOXHOCTb Nepeaayun 3HadeHunn ceoncte Obo3HayeHue, HaumeHogaHue
n lNpumeyaHue N3 n3genus B ero coctaBHble YacTu. lNepeaaTtb BbIbpaHHOE CBONCTBO
MOXHO Kak Anga oTAeNbHOW COCTaBHOM YacTu, Tak U cpasy af1s BCEX COCTaBHbIX YacTen.
[nsa aToro HyXHO BbI3BaTb KOMaHAy [Tepedamb 8 UCMOYHUK N3 KOHTEKCTHOTO MEHIO
OTOEenbHOM A4YEenKn Unu 3aronosBka ctonbua Ha MaHenu coctaBa nsgenusa. Komadga
NPUCYTCTBYET B MEHIO, €CITM CBONCTBO B AYenke (unu ayenkax cronbua) He umeet
CBS13U C UICTOYHNKOM.

- [ob6aBneHa BO3MOXHOCTb MPOCTAaHOBKM HOMEPOB NO3MumMiA B cOopoydHor mogenu. [ns
dhopmMmnpoBaHMaA/06HOBNEHNST HOMEPOB MO3MLMIA CIYXUT KHOMKa Paccmaeumb no3uyuu
Ha lMaHenu coctaea uagenusa. OHa NpuCyTCTBYET, ecnu Ha [NaHenn BKOYEHO
oTobpaxeHune ctonbua 1o3uyusi, a cBA3aHHbIX CO COOPKO cneundmrKaLnin HeT.

- Ecnn k nsgenuo unm coctaBHoOM Yactu NoaknovaeTca cneundunkaums (dann *.spw),
TO chopmart 3Toro JoKyMmeHTa (00bl4HO A4) aBTOMaTMYECKM NepefaeTcs B
nsgenune/cocTaBHyto YacTb. [lepeaaya dpopmarta M3 gpyroro NOAKIHYEHHOIO
OOKYMEHTa, ecnv oHa Gbina BKNOYEHa, OTKIIYaeTCs, KpOMe criyyas, korga
nagenue/coctaBHas YacTb nonyvaet oopmat ns gpyromn cneumndukaumm,
NOAKMIOYEHHOW paHee.

- Yny4yweHa koMmnoHoBka okHa KOMIMAC-3D Home npu pa3meleHum NaHenu coctaBa
nagenusi cnocobom CHU3y Ha ecro WuUpuUHYy: [NaHernb 6orblle HE 3aKpbIBAET HUXKHIOK
YyacTb OKHa, rae oTobpaxaloTcs aNeMeHT ynpaBreHusl opueHTaumen mogenu (cneesa) u
BCM/biBatoLme coobueHns (cnpaea). Tenepb 3TU aNeMeHTbl nHTepdenca
nokasbiBatoTcsi Hag NaHenbto coctaBa nsgenus. Kpome toro, MNMaHenb 6onblie He
nepekpbiBaeT AONONHMUTENbHOE [lepeBo JOKYMEHTA (ECNM OHO BKIHOYEHO), TaK Kak
Tenepb gononHutensbHoe [lepeBo 3akaH4MBaeTcs Hag lMaHenbio.

MaHenb cocTaBa n3genus ctana AocTynHa npu paboTe ¢ rpacdmyeckumm OKyMeHTaMu.
- B ueptexe NaHenb cocTaBa nsgenus no3BonseT:
- npocmaTpuBaTh U peaakTMpoBaTb CBOWCTBA CaMOro JOKYMEHTa, a Takke CBOMCTBa
MaKpO3NeEMEHTOB, BCTaBOK (hparMeHTOB 1 BUAOB,
- co3[aBaTb HOBblE COCTaBHblE YacTu 6e3 BM3yarnbHOro NpeacTaBneHns U 3agaBatb
X CBOMCTBA,
— npocmaTpuBaTb CBONCTBA CNpOeLNpOBaHHOW B YepTEX MOAENN N ee KOMMNOHEHTOB.
- Bo cparmenTe MNaHenb coctaBa n3genusi NO3BonsieT NpocMaTpuBaTth U peaakTMpoBaTh
CBOWCTBa CamMoro IOKyMeHTa.

[obaBneHo HOBOE CUCTEMHOE CBONCTBO Mms usdenus. OHO npegHasHadeHo 4sis BBoOAA
Ha3BaHMs COBCTBEHHO M3OeNnsa U UCMOSb3yeTCH, ecrnv CBOUCTBO HauMeHo8aHue AOIMKHO,
KpoMe 3TOro HaseaHus, cogepxartb 4To-nnbo eule. Hanpumep, B HaMmeHoBaHWe aetanm
0e3 yepTexa BKOYAOT Takke 0003Ha4YeHne Mmatepvana n gpyrue gaHHble, Heobxogumblie
ONs ee N3roToBMNeHns.

3HayeHune cBoncTBa HaumeHogaHuUe Tenepb MOXET BKIoYaTb CCbISIKY Y MPOCTON TEKCT
WITN HECKOJNbKO CCbINOK (paHee — nNnBo NpocTon TeKCT, NMnbo ogHy cceinky). CosgaHune
HECKOMbKMX CCbISTOK B HAMMEHOBaHUN MoXeT noTpeboBaTbCs, Hanpumep, Npu BBoAe
nHdopmauumn o aetanm 6e3 YyepTexa: ee HaMMeHoBaHMe 0ObIYHO JOMNOSHSETCA
0603HaYeHnem maTepmana u pasmepamu, Heo6XoaNMbIMIU NS N3rOTOBMNEHUS (Hanpumep,
ANVHA). 3TU JaHHbIE MOXHO BKMOYUTb B HAVMEHOBaHWE AeTanm Kak CCbIfkM Ha
COOTBETCTBYIOLLME CBONCTBA TOW e AeTanu.

3HayeHneM cBolcTBa 0ObekTa Tenepb MOXET ObITb CCbiNika Ha Apyroe CBOMCTBO 3TOrO e
obbekTa.

Paboma co cneuugukayueli

1.

MosiBuNack BO3MOXHOCTb OQHOBPEMEHHOMO OTKITHOYEHUSA/BKIIOYEHNS TPYNNMPOBKM ANg
BCEX MMetoLLmxcs B crneumdmkaumm obbekToB. [Ana aToro cnyxat kKoMaHabl
Paszpynnupoeams ece 1 Cepynnuposamse ece U3 MeHI0 YrnpaesneHue —
I'pynnupoeka. [Nocne Bbi3oBa kOMaHabl Pa3zzpynnupoeamb ece y BceX OObeKTOB
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OTKIoYaeTcsa onuus IFpynnupoeams, B pe3ynbTaTe Yero Bce MMeBLUNECS B
crneundukaummn o6 beKTbI-«4BOVHMKNY NepecTalnT 06beanHATLCA U oTobpaxatoTcs
Kakgbln Ha ceBoewn cTpoke. Komanga Cepynnupoeamb ece BbINOSHAET obpaTHoe
Jencrteue.

2. Ecnun k 06bekTy cneundumkaummn nogknoyaeTcs AoKyMeHT-cneundmkaums (dpamn *.spw), 1o
dopmat aToro AokymeHta (06bluHO A4) aBTOMATUYECKN NepedaeTcs B 0ObeKT
cneundmkaummn. MNepegayva popmarta U3 Apyroro NOSKMKYEHHOro JOKYMEHTa, €CNN OHa
Oblna BKNOYEHA, OTKMOYAETCS, KpOME criydast, korga o0bekT nonyyaet popmaTt u3 gpyrom
cneundmrkaunmn, NOAKNIOYEHHON paHee.

3. [lepepaboTaHo ynpaBneHne HoMepamm UCNOSTHEHNA N3genvs B cneumdukauun; B
HaCTPOMKN TekyLen cneundmrkaumm gobaeneH pasgen Ansa ynpaesneHna HoMepamMm HOBbIX
WCMNOMHEHMIN, aHaNOrMYHbIA TOMY, KaKOM MCMONb3yeTcs Npu HacTporike coopkn. Kpome
TOro, B HAaCTPOMKM crneumdukaumm gobasneHo ynpasneHne nonyyeHnemM Homepos
NCNOSTHEHWI U34ennsa 13 NOAKMIOYEHHOro AOKYMEHTA, @ BO3MOXHOCTb A06aBMneHnst Hynen
K HOMepam uckniodeHa (gobaBneHne Hynen BKIYaeTCsl Tenepb Npyv HAaCTPOMKE TeKyLLEen
crneuundukauun).

Pasgen ons ynpaeneHns HOMepamMu HOBbIX MCMONMHEHU N3Aennst BBEAEH Takke B
HaCTPOMKKN YepTexa.

PesynbTaTtoM 3TUX M3MeHeHU aBnsieTca 6onee yctonumeas paboTta KOMMIiekTa
CBSI3@HHbIX AOKYMEHTOB (CObopKa, COOPOUHbIN YepTex 1 cneumdmrkaums), BO3MOXHOCTb
HaCTPOMKN pas3psagHOCTU HOMEPOB UCMNOSNTHEHWI U3LENUA B YepTexe 1 cneumdukaumm, a
TaKkKe KOppeKkTHasa nepefada B cneyundmkaumnio paspsagHoCTM HOMEPOB, 3a4aHHON B
cbopke (paHee B OTAENbHbBIX Clyyasax TpeboBanack py4yHasi KOPPEKTMPOBKA HOMEPOB
NCNorTHEHMI B crneumdmkaumn).

4. TllepepaboTaHbl gnanorn HaCTPOMKN CTUNS cneundukaLmm n HaCTPOMKK TEKyLLEen
cneuundmkaumn. B ananore HacTponkn cneuundukalmm ctana JOCTyrnHa CMeHa CTUns
TekyLen cneumdukaumm. PaHee Bbibop cTung 6bin Bo3moxeH B [JepeBe 1 B gnanore
HACTPOWKN NapameTpoB JOKYMEHTA.

5. lMepepaboTaH ananor ynpaeneHus onucaHnsiMy cneumdukaummn, B pesynbtaTe 4ero oH
cran 6onee MHPOPMATUBHBLIM U YOOOHLIM.

Umnopm u akcriopm

1. lepepaboTaH 1 ycoBepLUEHCTBOBAH 3KCNOPT MOAENEN:

- [Ans HacTpOWKM NapameTpoB IKCNopTa Tenepb UCNONb3YTCS He Auanoru, a npouecc,
3anyckaembli KOMmaHgon @ain — Skcriopm.

- PeanusoBaHa BO3MOXHOCTL BblIOOpa 06 bEKTOB MOAENN, KOTOPbIE AOIMKHbI ObITh
3KCMOPTUPOBaHbI (paHee Gbin 4OCTYNEH BbIOOP TUNa 3KCNOPTUPYEMbIX OOBEKTOB, HO HE
camnx o6bekToB). O6beKTbI MOXHO YKasbiBaTb B [lepeBe unu B rpaduydeckon obnactu,
B TOM YUCIIE PaMKOW.

— 3KCnopT € NOMOLLbIO KOMaHAbl Palinn — CoxpaHUumMb Kak... NO-NPeXHEMY AOCTYMEH,
HO HacCTpoKKa NapamMeTpoB 3KCMOpTa NpM 3TOM HEBO3MOXHA (KomaHaa CoxpaHumsb ¢
napamempamu VICKIoYeHa).

2. [pun coxpaHeHun mogenu B popmaTtbl C3D, JT n STEP nosiBunace BO3MOXHOCTb 3anucu
Tabnuu.

3. [Mpwu coxpaHeHun mogenu B popmatsl C3D, STEP 1 VRML nosiBunacb BO3MOXHOCTb
BKIMIOYEHUSA/OTKINIOYEHNS 3anmcn pesbo.

4. TosBunacb BO3MOXHOCTb YTeHus mogenen CAD-cuctem NX n SolidWorks 6e3 yctaHoBku
KOMMOHeHTa PacwupeHHble cpedcmea YmeHusi npornpuemapHbiXx ¢hopmMamos.

lpunoxeHus

1. Pa3beMHble cOeOUHEeHUs!

- [oGaBneH HOBbIV BUA, Pa3beMHOro COeAMHEHNsT — LUNUIEYHOe, CO34aBaeMbIN
komaHgow WWinuneyHoe coeduHeHue. KomaHaa no3BonsieT BCTaBNATb B COOpKy (*.a3d)
LUNMIbKN ¢ HAOOPOM KpeneXHbIX 3r1eMeHToB (wanb u raek). KpenexHble aneMeHThbl
MOryT ObITb 0OaBneHbl ¢ 06enx CTOPOH WNUIbKK NMMB0O TONBKO C OQHOW, eCnn
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LUNUNbKA C BBMHYMBAEMbIM KOHLIOM. [1031LMOHMPOBaHME LWNUIbKM OCYLLIECTBISETCA
Tak Xe, Kak 1 3N1EMEHTOB APYrMX pasbeMHbIX COEANHEHNIN —C NOMOLLbI0 OOHLEKTOB
pasmeLLeHuns.

- PacwumpeHn cnucok 061eKkToB pasmeLLeHns, KoTopble obpabaTbiBalOTCA KOMaH4aMn
npunoxexus. na ncnonb3oBaHusa cTtanu OCTYNHbI BCNOMOraTesibHble MIOCKOCTU, OCH,
KOHMYECKME M KPUBOSTMHEWNHBbIE NOBEpPXHOCTU. [lJobaBneHa BO3MOXHOCTb 3agaHns
CMELLEHUS N0 TPEM OCAM U NOBOPOTA Pa3beEMHOro COeAHEHUS Kak Yepes anarnor, Tak
N C NOMOLLbIO MaHWUMNyNATopa.

- Bo Bce coeguHeHns gobasneH astonoabop pe3bbbl N0 ykazaHHOMY OTBEPCTUIO.

- [opaboTaHbl guanorn Belbopa aK3eMnisipoB KpenexHbiX 31IEMEHTOB: CBOWCTBA
3NeMEeHTOB Tenepb NPeACcTaBrieHbl B BUAe Tabnuubl, HAbop oTobpaXkaemblX CBOMCTB W,
COOTBETCTBEHHO, OUIbTPOB PACLLMPEH.

- [MosBunack komaHaa BecTtaBka u3 wadnoHa coeamHeHus. ICTOYHMKOM LLabnoHa
MOryT 6bITb HeAaBHNE BCTaBMNEHHbIE B AOKYMEHT pa3beMHble COeaUHEHUS (OHU
CrpynnupoBaHbl MO BUAAM CoeauHeHu), NMbo n3bpaHHble pasbeMHbIe COeQUHEHNS.
Ho6aBneHune B n3bpaHHble COeqUHEHNSI NPONUCXOAUT U3 HEAABHUX.

Hepa3bemMHble coeQuHeHuUs1

- B komaHge Tabsiuya ceapHbix weoe fobaBneHa BO3MOXHOCTb BCTaBnATb B Tabnuuy
CBapHbIX LWBOB hparMeHTbl KOHCTPYKTUBHbIX 311IEMEHTOB CBapPHbIX LUBOB.

- B komaHgax O6o3HayeHue ceapHo20 wea n KoHcmpyKkmueHble 3s1ieMeHmbl
ceapHbIx weoe 0o0aBneH ounbTp TMNa WBa, NO3BONSAIOLWNA PUNbLTPOBATL TUMLI
LWBOB Kak npoune (Mp). 3To HeOOX0AUMO AN CTaHAAPTOB, B KOTOPLIX TUM LUBA He
cooTBeTCTBYET nepeon Oykse 0bo3HayeHuna wea (C, Y, T, H). Hanpumep, o6o3HayeHuns
wea mMoryT 6bITb criegyowmmm: «L», «K» u 1.n.

- WcnpaBneHbl HaaeHHbIE OLUNGKN.

Koneepmep ECAD — KOMIIAC

- [obGaBneHa BO3MOXHOCTb BblibOpa TpEXMEpPHbIX MOAENen KOMNOHEHTOB 13
MOJIMHOM:MDM. B npouecce obpatuerus k NOJIMHOM:MDM Heobxoanmo oavH pas
BBECTWN UMS1 XpaHUMLLA, KOTOpoe 3aTeM 3arnoMNHAETCS.

- WcnpaBneHbl HEKOTOpbIE OLWMOKN, BbISABIEHHbIE B NPOLIECCe JKCNyaTauum.

- [JopabotaHa CnpaBo4Has cuctema.

O6opydoeaHue: Kabenu u xa2ymsi

- B okHe lMo3uyuoHHbIe 0603Ha4YeHusi. KoHmakmbI u yenu nosBunack BO3MOXHOCTb
OTChMNbTpOBaTb BBEAEHHbIE 3anMcy No 3HaYeHnssM HanmeHoBaHusa nnn O603HayYeHns
KOMMOHEHTOB.

- B 3TOM Xe OkHe nosiBUnachk BO3MOXHOCTb BbICTPOro noncka B CriMcke KOMMOHEHTa no
ero BLO (Mo3numoHHOMY 0603HaYeHMI0).

- [pn nmnopte obmeHHoro XML-canna na cuctem npoektuposaHna KOMIMAC-3nekTpuk
n CAINP MAKC nosiBunacb BO3MOXHOCTbL BblGOpa A4t uMnopTa OTAENbHbIX
coeavHeHU 13 nx obero cnucka. 3Tta PyHKUUSA NO3BOMSET, Hanpumep,
MMMNOPTMPOBATbL B OTKPbITYIO COOPKY TONBbKO T€ COEAUHEHMS, KOTOPbIE €CTb B 3TOM
cbopke, a He NOSHbIN CMUCOK COEQUHEHUI BCErO 3NEeKTPUYECKOro NpoeKTa.

- [lpun nmnopte obmeHHoro XML-canna ua cuctem npoektuposaHna KOMIMAC-3nekTpuk
n CAMNP MAKC nosiBunacb BO3MOXHOCTb B MUHTEPAKTMBHOM peXnme cosgaBaTb B
roflIoBHOM M34enumn noacbopkm XryToB ¢ 3agaHnem nx O6o3HaveHns n HanmeHoBaHums.
OT0 BO3MOXHO B TeX cny4yasx, korga B obmeHHoMm XML-darne nveetcs nHdopmaums
06 atux xrytax (ux bLJO, O6o3sHaveHne n HanmeHoBaHuKe), a Takke 0 pacnpeneneHmm
COEUHEHNI NO XryTam.

- B okHe Tabnuua coeduHeHuUl NosiBUNacb BO3MOXHOCTb ounbTpaLmm no
HanmeHoBaHuMo npoBoga/kabensi.

- B aTom e okHe nosiBMnachb BO3MOXHOCTb BbICTPOro noncka agpecoB COeAMHEHUI MO
BLO komnoHeHTOB 1 No BLIO xrytos/kabenen.

- [losiBMnacb BO3MOXHOCTb MOOENUPOBaHUSA YCMOBHbLIX MPOBOAHMKOB MPU OTCYTCTBUN
MapokK nNpoBoaoB/kabenen B coeauHeHusX. B psge criyyaeB CXeMOTEXHUK HE MOXET
Ccpa3y — Ha aTane co3[4aHUsA CXeMbl ANEKTPUYECKON NPUHUMNManbHON — 3agaTb
KOHKpETHbIE TUMNbI MPOBOAOB W Kabernen ans coeanHeHui. PaHee nNpunoxeHne He
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co3gaBano mogenb Xryta/kabens B OTCyTCTBME Ha3Ha4YeHHbIX MPOBOAHWUKOB, HO
TPacCUPOBLLMKAM HyXXHa Takasi MoAenb, NyCTb Aaxe yCroBHas, YTOObl onpeaenuTb
Tpacchl NPOXOXAEHUS OyayLLMX XryToB. Tenepb NPUNOXeHNe MOXET co3faTb
YCINOBHYI0 MOA€eNb, ANsl Yero B HACTPOMKE MOXHO 3a4aThb YCIOBHbIE AMAMETPbI
NPOBOAOB 1 UX LBET. YCMNOBHbIV AnaMeTp npoBoAa 1 ero UBeT 6yayT eAnHbl Ansi BCeX
NPOBOAHUKOB, Y KOTOPbIX HE 3aaH peanbHbI NpoBoa. B aanbHelwem — nocne
3a4aHus peanbHbIX MPOBOAHNKOB — Heobxoanmo OyaeT 3aHOBO BbINOMHUTL KOMaHay
Co30amb modernb x2yma/kabesnsi.

- VcnpaBneHbl HEKOTOpbIE OLUMOKM, BbISIBNEHHbIE B NPOLECCE IKCMyaTauumn.

- [JopaboTtaHa CnpaBo4Has cuctema.

Banbi u MexaHu4Yyeckue nepedayqu

— PeanusoBaHa BO3MOXHOCTb NOCTpoeHus 3D-moaenu getann nytem asBToMaTUYeCcKom
reHepauuun no 2D-mofenu, coxpaHaemon B dpanne aton 3D-moaenu. Mopsaok
noctpoenus 2D-mogenn — Takow Xxe, kak npu paboTte ¢ NpUNoXeHNem B rpadpnyeckmnx
pokymeHTax cuctembl KOMIMAC-3D (4epTexe nnu dparmeHTe).

- PeanusoBaHbl pacyeTbl 1 MOCTPOEHME 3BE304EK LieNHOM nepedaym ¢ 3ybyaTon
LenbHo.

- [lpu NpoeKkTMpoBaHMM YepBAYHbIX Ppe3 AN LMNMHAPUYECKMX 3ybyaTbiX KOnec u
9BOJIbBEHTHbIX LUNULEB NO 3anpocam nornb3oBatenen godasneHo NOCTpoeHne
npocunsa 3yba B 0CEBOM CEYEHUM C SOMOMHUTENBHON Tabnuuen napameTpoB.

— [pn noCcTpoeHnn MecT AN yCTaHOBKWU KPYINOW LUNULEBOW rankm 1 CTONOPHOWN
MHoronanyaTown wanbbl fobaBneHa BO3MOXHOCTL BblOOpa BapraHTa NpPoOTOYKM NMoA
Bbixoa pe3bbbl no FTOCT 10549-80.

- [opaboTaHo NocTpoeHne LINOHOYHOro Nasa Ha BHELUHEN KOHUYECKOW CTYNeHuU.

- [Ans 3BOMbBEHTHbIX LWNMLEB Npu Bbibope gnameTpa N3MepuUTenbHOro ponvka
peann3oBaHa BO3MOXHOCTb A06aBneHns HectaH4apTHbIX pa3MepoB POSMKOB.

- BbInonHeHbl 4opaboTkK, Kacarowmecs NoCTPOEHUS N pacyeTa A0MyCKOB 3BOSIbBEHTHbIX
wnuues no ctaHaapTy ANSI B92.1-1996.

— [opaboTaH pacyeT KOHUYECKOM nepedaym ¢ KpyroBbiMu 3ybbsmu. Mpu pacdeTte no
BHELLIHEMY OKPY>XHOMY MOZAYM0 peann3oBaH Noabop-pacyeT MCXOLHbIX AaHHbIX Nog
3aJaHHbIN pa3Bog pe3uoB.

O6opydoeaHue: MemasnnoKkoHCmpyKyuu

MepepaboTtaH nHTepdelic Boibopa npoduns matepmana us MNMpunoxeHus MaTtepuans! u
CopTtameHTbl. Bce copTameHTbl MaTeprana, KoTopbiIMU MOXHO NOCTPOUTb
METanMOKOHCTPYKUUK, CrpynnMpoBaHbl B 0AHOM OkHe. Ctan 6onee ygobHbIM BbIGop
TMnopasmMmepa matepuana. Cnucok matepuarnos, C KOTOpbiMK paboTaeT nonb3oBaTerb,
HacTpavBaeTcs.

O6opydoeaHue: KabenbHble KaHasbl

MosiBunack BO3MOXHOCTb OOHOBWUTbL HAaCTPOWKM ANst Y>Ke CO3AaHHbIX kKabenbHbIX KaHamoB.
OGHOBNATL HACTPOMKN MOXHO KaK BCEX BXOAALLMX B COOPKY KaberbHbIX KaHanos
OLHOBPEMEHHO, TaK 1 BblOpPaHHbIX.

OGopydoeaHue. Tpy6onpoeoodsbi
MosiBunacb BO3MOXHOCTb OOHOBUTbL HAaCTPOWKM ANS YXKe CO3[AaHHbIX TPyO6OonpoBOaoB.
OGBHOBNATL HACTPOMKN MOXHO Kak BCEX BXOAALMX B cOopKy TpybonpoBoaos
O[HOBPEMEHHO, TaK 1 BblOpPaHHbIX.

- [lepepaboTtaH nHTepdenc Belbopa ak3emnnsapa coptameHTa Tpybbl 1 3NemMeHToB
Tpybonposoaa un3 MNMpunoxenunn Matepunansl n CoptameHTbl, CTaHaapTHble N3genns
ans KOMIMAC. Ctan 6onee yaoo6bHbiM BbIOOp TMNopasmMepa Tpyobl. Bugbl anemeHToB
TpybonpoBoaa, ¢ KoTopbiMM paboTaeT nonb3oBaTenb, CrPyNNUPOBaHbI B O4HOM OKHE.
Cnmncok JOCTYNHbIX A4S NPYMMEHEHUS 3NIeMEHTOB HacTpanBaeTcs.

O6opydoeaHue: CucmemMbl eHMunssyuu

MosiBuNack BO3MOXHOCTb OBGHOBUTL HACTPOMKN ANSA yXKe CO3aaHHbIX CUCTEM BEHTUNALUN.

OBHOBNATbL HACTPOWKN MOXHO Kak BCEX BXOASILLUMX B COOPKY CUCTEM BEHTUNALUN

O[HOBPEMEHHO, TaK 1 BblOpPaHHbIX.
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10.

11.

O6opydoeaHue: Pazeepmku
[ob6aBneHbl HOBbIE 9NEMEHTbI:

- naTpyboK KOHMYeCkun — Tun 6,
- TPOWHWK — Tun 1,

—  TPOWHUK — TWN 2,

—  TPOWHUK — TuN 3,

- oTtBog — Tun 4.

MexaHuka: lNpyxuHbil
[o6aBsneHbl HOBbIE 3auenbl AN NPY>XUHbI PACTSXKEHUS.

Omnuyus eepcuu 22 om gepcuu 21

O6uwee

1.

HoBble BO3MOXXHOCTU Mpu paboTe CO CMUCKOM HeJaBHO OTKPbIBABLUMXCS AOKYMEHTOB:

— y[aneHue oTAenbHOro AJOKYMeHTa M3 cnncka — npoussoautcsa Ha CTapToBOM
CTpaHu1Le KHOMKoW X cnpaBa OT Ha3BaHWs JOKYMEHTa UM KoMaHaow Yoasaums u3
Heda8HUX N3 KOHTEKCTHOIO MEHI0 JOKYMEHTa;

— ofiHas o4McTKa cnmcka — NPou3BOAUTCS KOMaHao O4Yucmumsb cnucoK HedasHuUX
N3 KOHTEKCTHOrO MEHI0 AOKyMeHTa Ha CTapToBOW CTpaHULE Unu U3 MeH dainn —
HedaeHue.

YcoBepLIeHCTBOBaAH avanor Bcmaeka MmamemMamu4ecKko20 ebipaxkeHusi. [JoGaBneHsbl

crneayoLme BO3MOXHOCTH:

— COXpaHeHue nocnegHuUX NCNosib30BaHHbIX OYHKLMIA, 3aKOHOB, KOHCTaHT, NepPeMEHHbIX
AN 6bICTPON BCTaBKN B HOBbIE BblpaXXeHUs,

=~ MOWUCK Cpeam 3reMeHTOB, AOCTYMHbIX ANS BCTABKN B BblpaXXeHus,

- oTobBpaxeHve MMEeLUXCSH B TEKYLLEeM JOKYMEHTEe NepeMeHHbIX AN nx Belbopa n
BCTaBKM B BblpaXkeHue (paHee AO0CTYN K CMUCKY NepeMeHHbIX JOKYMEHTa
OCYLLEeCTBNANCA Yepe3 KOMaHAy KOHTEKCTHOrO MEHH0),

— [Jwnarnor nepeumMeHoBaH B BbipakeHue.

Mopckaska, NOSIBNALASACA NPU HAaBEAEHUUN Kypcopa Ha KOMaHay, Tenepb, MOMUMO
Ha3BaHWsi KOMaHbl, COAEPXMUT KOMOMHALMIO KNaBuLL A5 ee Bbi3oBa (ecnu aTa
KOMOMHaLumMsa 3agaHa).

CnpaBou4Has cuctema KOMIMAC-3D pa3melieHa B ceTu IHTEpHET U MOXET ObITb Bbi3BaHa
oTTYAa npu obpalleHun Kk Hel Bo Bpems paboTsl ¢ KOMIMAC-3D. [ns 3TOoro B MeH0
Cnpaeka 0omkeH OblTb OTMeYeH NYHKT Mcnosib3oeamb OHJ1alH-CIIPAaeKY.

Ecnn gaHHbIM NYHKT HE OTMEYEH, TO MCMOSb3YeTCH NokanbHas Bepcusi cnpasku. dannel,
Heobxoanmble Ans ee paboTbl, NPUCYTCTBYIOT Ha KOMMNbIOTEPE, ECNN NPU YCTAHOBKE
KOMIMAC-3D 6bina BkntoveHa yctaHoBka CnpaBoYHOM CUCTEMBI.

Crana goctynHa npoBepka Hanuuns obHosnexHnn KOMIMAC-3D ¢ nomoLLbio KoMaHAabl

Cnpaeska — lMpocMmomp crnucka o6HoeseHull... [Ina oTobpaxeHns cnucka Heobxoaumo,
4TOObI Ha KOMMbIOTEPE BbIN YCTaHOBMNEH NporpaMmHbIv nakeT Cepsucbl ACKOH.

TpexmepHoe MmodenupoeaHue

1.

[obaeneHa HoBas komaHaa — lMpodneHue Kpueol. [poaneHne BO3MOXHO B O4HY MUK B
06e CTOpOHbI; AnMHa MOXeT ObITb 3a4aHa Kak OTAeNbHO ANsl HOBbIX Y4acTKOB, Tak U AN
BCEN KpMBOW BMECTE C HAMW; ONISt OYT OKPY>KHOCTEN M 3MNTUMCOB BO3MOXHO 3aMblKaHMeE.
HocTynHbl cnegyowme cnocobbl NpoanieHus:

— TOW Xe KpuBown,

— MO KacaTenbHoW,

— [yrom OKpyXHOCTH.

Kpuyto, npuHagnexatlyto NoBEPXHOCTU (HanpuMep, CrnanH Ha NOBEPXHOCTN), MOXXHO
nNpoaniMTb Tak, YTOObI NPOASIEHME NPUHAATEXAIO TOW XXe MOBEPXHOCTU.
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MosiBunack HoBasi KOMaHAa YKIOH oT 6a3oBoun nUHUN. OHa 3aMeHSIET rpaHb, CMEXHYI0 C
BbiOpaHHOM 6a30BOM NMHUEN, Y4AaCTKOM NMIMHENYATON NOBEPXHOCTU, MOCTPOEHHOWN
ABWXXEHNEM NPSAMON 3a4aHHOro HanpaeneHus Baosb 6azoBon nuHUK. OcTanbHbIE rPaHK
Tena/noBepXHOCTU NepecTpanBatoTCs Tak, YTOObl «4OTArMBaTbCA» 4O 3aMEHEHHOM rpaHu.

MosiBunuce HoBble KOMaHabl CBepHyTas KpuBasa 1 PasBepHyTas kpuBas. CBopaymBaHve
KPMBOM — 3TO NEPEHOC (C COXpaHEHMEM AfIMHbI U KOHUrypaLmm) BolOpaHHOM MI0CKOm
KPMBOW Ha LMIMHOPUYECKYIO UMM KOHNYECKYHO NOBEPXHOCTb, a pa3BopaynBaHne —
o6paTHbIn npouecc. KomaHaa CBepHyTasa KpuBas NO3BOSSET pellaTb 3a4aym HaHeceHus
Ha rpaHb MOAEeNV TPAEKTOPUN OBMKEHUA UHCTPYMEHTA, UMW KOHTYpa nasa, unm
Hagnucu/norotuna. Komanga Pa3BepHyTasa KpMBas NO3BOMSET Nonyvyatb pa3BepTKu
KpMBbIX, B TOM 4ncne pebep rpaHu, Ha NiockocTb. Pa3sepTky pebep rpaHn MOXHO
MCNonb30BaThb, HAaNpPUMep, A4S yTOYHEHUS PacnosiOKEeHN KPUBOKW, KOTOpas B
AanbHenwem byaeTt cBepHyTa Ha 9Ty rpaHb.

[obaeneHa HoBasi koOMaHAa BblaeneHus o6bekToB B cObopke — Bbi6op 6nuxaliwez0.
lMo3BonsieT BblAENUTb KOMMOHEHTLI, PACNONOXEHHbIE NOBAN30CTM OT YXKe YKa3aHHOrO.
Mownck Gnukainx KOMMNOHEHTOB MOXKET BhINONHATLCHA TPEMs cnocobamu:

- [Ilo conps»keHUrO — BbIOENAKTCS KOMMOHEHTbI, CBA3aHHbIE APYr C APYromM
conpsbkeHnamu. «[nMHa uenoyek» ConpsiKeHun onpeaenseTcsl ypoBHEM GnM30CTU: Ha
ypoBHe 1 BbIAENATCA KOMMNOHEHTbI, HEMOCPEACTBEHHO COMPSKEHHbIE C YKa3aHHbIM,
Ha ypPOBHE 2 — KOMMOHEHTbI, COMNPS>KEHHbIE C KOMNOHEHTaMM, BblAENEHHbIMW Ha
ypoBHe 1, n Tak ganee.

- [lo 2abapumy — BbI4ENAKTCA KOMMOHEHTbI, KOTOPblE NonagatT B rabapuTHbIN
napannenenunes ykasaHHOro KOMMOHEHTa, OTMAacLITabnpoBaHHLIN C HEKOTOPbLIM
aBTOMaTUYeCKN onpegensemMbiM KoadduumneHTom. OTHOCUTENBHAsS! BENMYMHA
KoadhdhuumeHTa onpenenseTcs yposHem 6rmM3ocTu: yem bornblue ypoBeHb, TeM 6onbLue
KoacppmumeHT. MNMonb3oBaTenb MOXET BblOpaTh, ABNAETCS Ny rabaput CeKyLwmMM nnm
OXBaTbIBAOLLMM.

- [Ilo paccmosiHuro — BbIOENSATCA KOMMOHEHTLI, PACCTOAHNE A0 KOTOPbIX OT
yKa3aHHOro KOMMoOHeHTa He npeBbillaeT 3a4aHHoro.

[ob6aeneHa HoBasi kOMaHAa co3faHus ToUkM — Touvka mexay BeplumHamu. o
YMOIYaHUIO TOYKa CTPOUTCA Ha OTpe3Ke NPsMON, coeuHALWeM ABe 3aaHHble BEPLUNHBI.
Bo3MOXHO Takke yKkaszaHue npoxoasilien Yepes BEPLUMHbI KPUBOW AN pa3MeLLeHNst TOYKK
Ha y4acCTKe KpuBOW MeXay BepLUMHaMu.

Hob6aeneHa HoBasi koMaHaa Ob6bekTbl nepecevyeHnsA. Komanga gocTynHa npu paboTe B
3CKM3€e U CNYXWUT ANS CO34aHMsA B HEM TOYEK U NIMHWUIA NepeceveHmns ero NiockocTn ¢
yKa3aHHbIMWU 06bekTamun mogenu. Nonyyaemble TOUKU U NIMHUM COXPAHSIIOT
accoumnaTMBHYH CBSI3b C OObEKTAMMN MOAENM U NEPECTPAUBAKOTCA NOCIE X N3MEHEHUS
NN NepeMeLLeHNs NITOCKOCTN 3CKN3a.

MosiBUNack BO3MOXHOCTb CO3[iaHNS B MOJENV BapuaHToOB ee reoMeTprUyeCcKoro
npeacTasneHns. BapmaHT reomeTpuyeckoro npeacTaBrneHnss — 370 accoumaTMBHas Konms
MoZernu, oTNnyarLLascs OT Hee reoMeTpuen N/Mnu oNTUYECKUMN CBONCTBaMMU.
Mcnonb3oBaHve BapMaHTOB NO3BONSAET, HanpuMmep, NpeacTaBuTb COOPOYHYI0 MOAenb B
pasnuyHbIX pabounx COCTOAHUSX (C NOABMXHBIMU KOMNOHEHTaMM1, HAaXo4AWMMAUCS B
KpanHUX NonoXeHusx, 1 T.Mn.) unu 6e3 HeKoTopbIX KOPMYCHbIX AeTanen — Ans ob63opa
ycTponcTea nsgenus. Npu pabote ¢ geTanbio 3ta PYHKLMOHANbHOCTb AaeT BO3MOXHOCTb
XpaHUTb B 0OHOM dhawine pasHble COCTOAHMSA AeTanun: UCXOAHOEe N OTIIMYHOE OT Hero
COCTOSIHME B cOCTaBe COOPOYHON eanHWLbI, AeTanb U3 IMCTOBOro Martepuana MoxeT
MMeTb BapuaHTbl C COTHYTbIMU U Pa3orHyTbiMu crubamu 1 T. n.

PaboTta ¢ BapnaHTamy Mofenu B Lienom aHanornyHa paborte ¢ 3aBUCUMbIMU
ncnonHeHuamn. OCHOBHbIM OTNMYMEM BapuaHTa OT 3aBMCUMOrO UCMOSTHEHUSA SBNSAETCA TO,
4yTO 3Ha4eHusa ceorcTB Obo3HaveHUe n HaumeHosaHUe y BapuaHTa BCeraa Takue xe, Kak y
ncxogHom mogenu. bnarogapsa aToMmy BapuaHTbl OQHOIO M TOrO XXe KOMMOHeHTa B cOopke
CUNTalOTCH OAUHAKOBbLIMW BCTaBKaMu, T.e. B cneumdukaumm aTon cbopkn otobpaxarorcs
O[HOW CTPOKOW C yKasaHMeM Konn4yecTsa.

Mpun nocTpoeHnmn MoeepxHOCMuU MO cemu Kpuebix NOSIBUIIAaCb BO3MOXHOCTb YNpaBnaTb
aBTOMAaTMYECKMM pacnpeneneHmemM CoeauHAEMbIX TOYEK MO KPUBLIM CETH:
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10.

11.

12.

13.

14.

15.

— NO napamMmeTpy HanpasnAaAnwnx — 6y,EI,yT coegunHeHbl TOYKW, pacnoJjioXXeHHbIE Ha
KPMBbIX C paBHbIM LLArom rno napameTpy 3TuX KpUBbIX,

— O AnunHe HanpasnArnwnx — 6y;|,yT coeIMHEeHbl TOYKK, pacCnoJyioXeHHbI€ Ha KPpUBbIX C
paBHbIM Warom no ArinHe 3Tux KpuBbIX.

[opaboTaHa koMaHAa namepeHust pacctosHus u yrna. [lobaeneHol cnegyowimne
BO3MOXHOCTH:
- YKa3aHue HanpasfieHUs N3MepeHUs, Npu 3TOM AOCTYMNHbI ABa BapuaHTa U3MepPEeHUs:
- lMpoekyuss — onpegensaeTca AnNnHa NPoeKUMM pacCToaHUA Mexay BblOpaHHbIMK
0O6beKTaMM Ha yKazaHHOE HanpaBsrieHue;
- 3a3op — onpegenseTcss MMHMMarnbHOE PaccTosiHMe MeXay NpoeKkumnsiMm
BblOpaHHbLIX OO BEKTOB Ha yKa3aHHOE HanpaBrieHME;
- M3MepeHune pacCTosHMA OT LieHTpa yKa3aHHOW OKPYXXHOCTW/OQyrn — AN 9TOro AoSMKHa
ObITb OTKMOYeHa onums KpaTko.

B komaHay Cnnatih no moyvkam [oOaBneHbl cnegyowme BO3MOXHOCTU:

- YnpaeneHune nopsiakom kpueon. MakcumarnsHoe 3HavyeHmne nopsigka — 10.

- CrnaxuBaHue — O0CTWXeHne 6ornee NNaBHOrO N3MEHEHUSI KPUBU3HbI CMNanHa 3a cyeT
€ro OTKIMOHEHUS OT yKa3aHHbIX Tovek. MakcnmanbHO gonyctnmasl BefMynHa OTKIOHEHNS
onpegensertcsd napametTpoM TOYHOCTb crnaxuBaHus. [1py HeobxoanmocTu B
BblOpaHHbIX BEPLUMHAX MOXHO 3aKpenuTb No3uuuio, T.e. noTpeboBaTh, YTOObI
CrNaXkeHHbIN CnfanH He OTKNOHANCSA OT 3TUX BEPLUMH. B 3akpenneHHon BepLUmHe
OOMOMHUTENBHO MOXHO 3aKpenuTb HanpaBfeHne KacaTenbHOro BeKTopa.

3ameyaHue. Bo3amMOXHOCTb crnaxusaHnga gobasneHa Takke B komaHgoy MemacnnalH,

3aKpenseHne B HEN JOCTYMHO TONbKO AN NO3ULUNA.

HopaboTaHa komaHaa YceyeHue noBepxHocTU. [lobaBneHsbl creayrolme BO3MOXHOCTU:
- 00paboTka 3a 0QUH BbI30B KOMaHAbl HECKOIbKMX Terl, MOBEPXHOCTEN, rpaHel pasHbixX
00beKkToB (paHee MOXHO ObINo yceyb TONbKO OAHO TENO/MOBEPXHOCTL UM HAabop

rpaHen ogHoro obbekTa),
- ONuUUWOHarnbHOe yaaneHue cekyllero obbekta ns Mmoaenu.

YnydweHa anarHocTuka 3ckuaa:

- BsepeHa uBeToBas MHAUKaLMA cneayowmx o6 beKkToB:

— NH(OPMAaLMOHHBIX U U3BbLITOYHBIX Pa3MepPoB — CepPbIN N OpaHXeBbln LBET
COOTBETCTBEHHO,

— reoMeTpuyecKknx 06 bEKTOB, HE NMEIOLLMX HU OQHOWN cTeneHn cBoboabl — TEMHO-
3eneHbI M OUoNeToBLIN LBET (3aBUCUT OT TEKyLLEN TeMbl — CBeTnasa unm
TeMHas, MOXeT Takke ObITb HACTPOEH Nonb3oBaTenem),

— 06BbEKTOB M OrpaHUyeHui, NOTEPSBLUMX CBA3b — KPacHbIN LBET.

- B npouecce pegaktMpoBaHus 3CKM3a COCTOSIHWE ero onpeaeneHHoCcTn oTobpaxaeTcs
Ha 3Ha4yKe pexuma 3CKM3a B BUOE CMMBONA «-», «+» unu «!». PaHee CoCTosiHME 3CKM3a
oTobpaxanock B [lepeBe moaenv nocne 3aBepLUeHNss pegakTMpoBaHUS 3TOro ackusa.

B cBA3K c TeM, UTO KpacHbIN LUBET Ternepb NPUMEHAETCH ANSA BblAeNeHNs B 3CKu3e

06BbEKTOB 1 OrpaHUYeHN, NOTEPSBLLNX CBA3b, MU3BMEHEH YMON4YaTenbHbIN LBET NOACBETKU

006BHEKTOB, YKa3blBaeMbIX BO BpEMS BbINOSIHEHWS onepaumun. Tenepb 3TM 00bEKTbI
noAcBeYnBaloTCs GUPHO30BLIM LBETOM (paHee — KpacHbIM).

Ecnu B komanae Lmamnoeka mesiom co3gaeTcs Bbipybka, TO Nonb3oBaTeNb MOXET

BbIGpaTh, JOMKHA NN KPOMKa MOsyyatoLLerocs npn aToM oTBepcTns BbiTb NepneHanKynsapHa

MOBEPXHOCTU fMCTa UMK NOBTOPATL (DOPMY yKa3aHHOW Ansi BbIPYOKM rpaHu.

Ecnu B getanb BCTaBreHa 3aroToBka M A5 Hee BKINIOYEH yyeT B creundukauum, 1o

Hanuyne 3aroToBKW aBTOMaTU4eCKM OTpaXaeTcs:

— B accouuaTMBHOM YepTexe aTon getanu,

- B cneundukaumm cOopku, cogepxallen aty getanb.

TeKkcTbl ykazaHUM Ha 3aroToBKY COOTBETCTBYIOT CTaHAapTy.
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16.

17.

18.

19.

20.

21.

KoHTeKkcTHas cBsA3b — CBA3b Mexay COOpKON U ee KOMMNOHEHTOM, BO3HMKatoLLas, eCriv npwm
peaakTUPOBaHUN KOMMOHEHTa B KOHTEKCTE COOpPKM Mcnonb3oBascs ee 06bekT, — Tenepb
oToOpaxaeTcs Kak anemMeHT [lepeBa mogenu. OTOT aNeMeHT NpuHagnexmnt coopke n gaet
BO3MOXXHOCTb yNpaBnaTe 06GHOBNEHMeM onepauuu, B pesynbtaTe KoTopon obpasoBanach
CBAA3b:

- W3meHeHne nonoxeHns KoHmekcmHou cesa3u B [lepeBe OTHOCUTENBHO APYrnX
cbopoYHbIX onepauuii No3BonseT BolOpaTh, B KAKOWM MOMEHT MPU NepecTpoeHnn cOopkm
06HOBUTCS CBA3b. PaHee 0OHOBNEHME KOHTEKCTHbIX CBSA3€M BbINOMHANOCH B KOHLE
NnepecTpoeHns 1 NO3TOMY y4MTbIBaNo Bce COOPOYHbIE onepauun.

- YpaneHue unu nckniodeHne KoHmekcmHoUl ces3u U3 pacyeTa oTknovaeT obHoBNeHme,
T. €. onepauus pmkcMpyeTcsa B TEKyLLEM BUAOE U NepecTaeT 3aBnCeTb OT U3MEHEHMI
cbopku.

3ameyaHue. MNpu YTeHU cOOPOK, NMOCTPOEHHbIX B NPeablayLUNX BEPCUSX, B HUX

aBTOMaTMYECKN CO34atTCs arieMeHTbl KOHMeKcmHas €es3b (B Criydae Hann4uusi CBs3en).

HopaboTaHo [epeso mogenu. [JobaeneHbl cnegyowme BO3MOXHOCTH:

- CopTupoBKa KOMNOHEHTOB 1 Ten. BapnaHTbl COpTUPOBKU: B NOpsiaKe
nobaeneHus/cosganns unm no Bo3pacTtaHuio/ybbiBaHMO B andaBUTHO-LMAPOBOM
nopsiake no cTpokam, oTobpaxkaeMbiM B [lepeBe kak MMeHa OObEKTOB.

- [lepemelleHne B [lepeBe He OQHOrO, a HECKOMbKMX BblgeneHHbIX 0ObEKTOB (onepaumi
NN KOMMOHEHTOB); MPU 3TOM PSAOM C KypCOpoM OToBpaXkaeTcst KONIMYECTBO
nepemMellaemMbix 06 bEKTOB.

- [lpocMOTp 1 peaakTMpoBaHUE NEPEMEHHbBIX BblOENTIEHHOIO 06BHEKTA B HMXKHEN YacTuh
Hepesa.

— Hactpoika otobpaxeHusi kopHeBoro anemeHTta [epesa mogenu. OHa onpenenser,
[aHHbIE O KONNYECTBE Kaknx 00ObEKTOB MOLENN U B KAKOM nopsigke oyayT
nokasbiBaTbCHA B KOPHEBOM 3nieMeHTe. Bo3amoxHO oToGpaxxeHne nHdopmauum o:

- Tenax,

cbopoYHLIX eanHMLax,

- peTtansix,

— WCMOMHEHUSsIX,

- BapuaHTax.

PaHee B geTtansx Bcerga otobpaxarnoch KONMYECTBO Tesl, a B cOOpkax — KonmMyecTea

Ten, cOOPOYHbIX eauHuL, AeTanen.

NlopaboTtaHo conpsikeHve MoA yrnom: npu ero HanoXeHUn MOXHO 3afaTb He TOMNbKO
KOHKPETHOE 3Ha4YeHue yrra mexay obbekTaMu, HO 1 AnanasoH, B KOTOPOM 3TO 3HAYeHUe
MOXET HaXOA4UTbCS.

Ecnun HanpaBneHus ocen nokanbHOM cUCTEMbl KOOpAMHAT 3afaloTcs nyTem Bbibopa
006BHEKTOB, TO MOXHO YKa3aTb, Kakasa u3 ocen 6yaeT BeayLuen. ATo nos3sBonaeT 6onee rmbko
ynpaenatb ocsimu JICK B cniyyae, korga 3afjaHHble NSt HUX HanpaBreHns He
nepneHauKynsipHel gpyr apyry. PaHee BeayLiasa ocb onpegensinacb UCxoast M3 nopsaka ux
yKazaHus.

3ameyaHue. Bbibop BegyLLen ocu OCTYNEH Takke B APYrnx npoueccax, npeanonararoLmx
3aJaHne CUCTEMbl KOOPAMHAT: N3MEHEHME NOMOXEHWS Tena/MoBEPXHOCTU N pa3MeLLeHne
KOMMOHeHTa B cOopke.

Mpu BolgeneHun B [lepeBe mogenu onepauuun YkioH unu lNepemecmums epaHu B
rpadomyeckon obnacti Tenepb BbIAENAKTCA rpaHn, MOANMULIMPOBaAHHbIE 3TOWN onepaunen.
[1BOMHOW LLENYOK MbILUX HA MOANMPULMPOBAHHON rpaHn 3anyckaeT pedakTupoBaHue
COOTBETCTBYIOLWEN onepaumn — YkroH unu lNepemecmums epaHu. PaHee aaHHble
ornepauumn HUKaK He Bblaensnuck B rpadmyeckon obnactu, a ABOMHOWN LLENYOoK Ha
MOANULNPOBAHHOW rpaHun 3anyckan pegaktupoBaHve TOW onepauumu, B pesynbtaTte
KOTOpOW 3Ta rpaHb nosisunach.

Kpusble, asnstolimecs pesynstatom onepauuun (Hanpumep, onepauna JIuHUs oyepka nnm
Kpueas nepeceveHus), oTobpaxatotcs B [lepeBe Mogenum Kak CaMOCTOATESbHbIE O0BHEKTHI,
nogYMHeHHbIE COOTBETCTBYIOLLEN onepaunn. bnarogaps atomy k nobon n3 H1X
NPUMEHUMO CKPbITUE, UCKIMIOYEHME U3 pacyeTa, NepeHoc Ha Cnon 1 T.n. aencTeus. PaHee
OTAenbHbIE KPUBbLIE B cOCTaBe NOAOOHbLIX onepauunin He NokasbiBanuchb.
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22. [o6GasneHbl criegyroLine BO3MOXHOCTU paboThl C NONUrOHaNbHBIM OBBHEKTOM:

- [lonyyeHne NMHUKN NepeceYeHnst NONUIroHaNbHOro 06bEKTa C NIOCKOCTLIO UK APYTUM
nonuroHanbHbIM 06bEKTOM. [N NOCTPOEHUS NIMHUN NpeceYeHnst UCMorb3yeTcs
KomaHga Kpueasi nepece4eHus.

- CosgaHue y4yacTka NoBEPXHOCTU — MMOCKON, UMIMHAPUYECKOKN, Chepnyeckon nnm
KOHMYECKOM — C NOArOHKOW ee nop, BblIOpaHHbIA CErMEHT NOIMIOHaNbHOro 06bEKTa.
Takum 06pa3om, NOCTPOUB MOBEPXHOCTU A151 BCEX CETMEHTOB MOJSIUIOHANbHOMO
o6beKTa, MOXXHO BOCCO3A4aTb U3 HEro Teno Unn NoBepxHocCTb. [ocTpoeHue
NOBEPXHOCTEN C NOATOHKOW NOA MONMIroHasnbHbI OO LEKT BbIMOMTHAETCHA C MOMOLLbIO
HoBOW KoMaHabl [To020HKa nosepxHocmu.

23. B kayecTBe ceyeHus A4S afeMeHTa Unm noBEPXHOCTN NO TPAEKTOPUN MOXHO

MCNosb30BaTh NIOCKYH0 KPMBYHO UK IPpaHb (paHee — TONbKO 3CKU3).

24. TlosiBunacb BO3MOXHOCTb CO34aHUS CCbINIOK Ha 0003Ha4YeHns pe3bobl.

Ipaghuyeckue dokymeHMbI

1.

[obaBneHa HoBasi kOMaHAa BblaeneHus — Bbidesiumb 3aMKHymol s1omaHol. KomaHga
BblaensieT 00beKTbl, MONHOCTLIO NOMaBLUME BHYTPb 3aMKHYTOM TOMaHOW JIMHUN, BEPLUMHDI
KOTOPOW MPON3BONbHO 3aaeT Nonb3oBaTerb.

[ns noBbilweHnsa yaobctea paboTbl ¢ komaHaon OepaHu4YeHUss o6bekma B Hee
aobaeneHa cneumanbHasa naHenb. OHa aBTOMaTUYECKN BO3HMKAET OKOJIO Kypcopa nocne
yKkasaHus obbekTa 1 no3sonsieT — 6e3 obpawieHms k lNaHenn napameTpos nnu
WHCTPYMEHTAarbHbIM NaHeNsM — HanoXuTb Ha 3TOT OOBLEKT HOBbIE OrpaHUYeHUst 6o
CHATb C HEro OOHO UM HECKOJTbKO MMEIOLLUXCS OrPaHUYEHNA.

lMosiBMNack BO3MOXHOCTb NapameTpusaunmn KoapduumeHTa KOHNYEeCKON KpUBOW: eCnun rnpu
ee co3faHuv/pegakTMpoBaHMK Bbin BKITKOYEH NapameTpu4ecknii pexnm, To B JOKyMeHTe
aBTOMaTMYECKM CO3aeTcs NepemMeHHas, CoOOTBETCTBYHOLLAsA KOIPPULMEHTY, a Ha camy
KPMBYIO HaKnaablBaeTcs orpaHnyeHne QukcuposaHHbIl KoaghguyueHm. JanbHenwas
paboTa BegeTca 0bbl4HLIM 06pa3oM: NepeMeHHON MOXHO 3aJaBaTb 3HaYeHUe SABHO UNn C
MOMOLLIbIO BbIpaXXeHWS; MpU pefakTMpoBaHUM KpMBas nepectpamBaeTcs Tak, YTobbl
3afaHHOEe 3Ha4YeHne KoaduumeHTa CoOXpaHanoch.

MosiBunack BO3MOXHOCTb Bblibopa WwabnoHa npy co3gaHnMm accoumaTUBHOMO YepTexa
mozenu. [ins aToro crnyxuT cneyunansHas komaHaa — Co3gaartb YepTex no wabnoHxy.
KHonka Bbi3oBa koMaHAbl pa3MelleHa B MIHCTpyMeHTarbHOM 06nacT Ha MecTe KHOMKM
koMmaHabl Co30amb Yepmexx no modesiu (KoTopas co3gaBana Yeptex 6e3 Boldbopa
wabnoHa). KomaHaa Co3zdamb yepmex no modesnu nepemmeHosaHa B Cozdamsb
Yepmeix 1 JOCTyNHa B MEHIO YripaesieHue.

lMpocTaHoBKa pasMmepa OT OoTpeska 40 TOYKU B NapaMeTPUYECKOM PEXUME K OBYM
napannenbHbIM OTpe3kamM aBToMaTMYeCcKn HaknaablBaeT Ha 3TWU OTPE3KN orpaHnveHme
lNapannensHoCMb.

O6o3HayeHns LeHTpa B accoumaTMBHOM BUAE Tenepb hOPMUPYIOTCA N ANSA OKPY>KHOCTEN,
BO3HUKLWINX B pe3yrbTaTe NpoeuupoBaHNsa MaccmBa — €Cnv Npu HacTporke Buaa
co3gaHve 0603HauYeHn LeHTpa BKIIOYEHO, a CO3[1aHNe CeTOK LIeHTPOB OTKIMoYeHo. PaHee
NPV AaHHOW HAaCTPOMKE OKPYXXHOCTU, NOSyYEHHbIE MACCMBOM, HE MMeNN 0603Ha4YEeHUI
LeHTpa.

[Mpn NpocTaHOBKE NMMHENHOrO pa3mMepa MeXay OKPY>KHOCTAMU/gyramu 4OCTYyneH
AOMNONHUTENbHBIA cnocob Bbibopa BapmaHTa pasmepa — C NOMOLLbIO KHOMOK nepebopa Ha
MaHenn napameTpoB.

KHonkun nepebopa nosBnawTcs Takke B KomaHae Aemopa3smep, eCinv B Ka4ecTse
0OGBHEKTOB yKa3aHbl OKPY>KHOCTU/Ayru.

YcrnoBHoe nepeceyeHne Tenepb MOXeT ObITb CO34aHO ANs NPSIMbIX U AYrOBbIX OCEBbIX
NUHWIA (paHee — TONbKO AN OTPE3KOB, AYr U UX SKBUAUCTAHT).
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Paboma co ceolicmeamu u om4yemamu

[opaboTtaHa NaHenb coctaBa nsgenus:

— TlosiBUNack BO3MOXHOCTb CBSA3bIBaHUS COCTaABHOW YacTu ¢ 0603HaYEeHNeM nNo3uumn,
KOMMOHEHTaM 1 Tenamu.

- [Jo6GaeneH crneumanbHbIN pexum oTobpaxeHus MaHenn coctaBsa n3genua — ans
paboTbl co COOPKOM, MMEKLLEN UCMONMHEHUS. DTOT PEXKUM MOXKHO BKIMIOYUTbL, TOJBLKO
ecnu B cbopke Gonee oaHOro ncnonHeHusi. B pexxmme ncnonHeHun Ha MNaHenu coctaBa
n3genns nokasbiBaloTCs JaHHbIE O COCTaBHbIX YaCcTAX BCEX UCMONMHEHWUNM, a HE TOJbKO
Tekywiero. [1nst uaMeHeHnst 4OCTYMHbl CBOMCTBA COCTaBHbIX YacTen He3aBUCUMbIX
VCMOJTHEHUN.

- [MosiBunacb BO3MOXHOCTb BbliOOpa CTUMA cneundukaumm, CoracHo KOTOPOM AOIMKEH
oTobpaxaTtbcsa coctas nsgenus. OT ctuna cneundurkauumn sasucut Habop pasgernos, B
KOTOpble 0ObEANHSAOTCH COCTaBHbIE YacTy, a Takke NOPSIAOK X COPTUPOBKM.

— T[losiBUnacb BO3MOXHOCTb CO34aHNA CCbISIKU B Ka4ecTBe 3Ha4yeHUsa cBorcTBa. [JOCTynHO
OIS Taknx CBOWCTB, kak Ob6o3HayveHue, HaumeHosaHue, Kod npodykuuu, dammnnm
(paspaboTaBLuero, NPOBEPUBLLETO U MP.) U HEKOTOPbLIX APYIUX.

- [MosiBunacb BO3MOXHOCTb peaakTupoBaHus Ha MNaHenu coctaBa n3genus 3Ha4YeHun
CBOWCTB, KOTOpble ObINK co34aHbl U3 NEPEMEHHbIX.

- [loGaBneHo KOHTEKCTHOE MeHI0 Anga obnactu paboTtel ¢ AokymeHTamn. OHO
BbI3bIBAETCHA Ha AOKYMEHTAX CMMCKa U COAEPXUT KOMaHabl JobaBneHusa/yganeHus
OOKYMEHTa, nepexoa K ero pe4akTMpoBaHUIO, BKITIOYEHUS/OTKIOYEHNST NPOCMOTpa
AOKYMEHTa, a Takke KoOMaHAbl NOoNy4YeHns U3 OKyMeHTa CBOMCTB M dhopmara.

Paboma co cneyugukayueu

1.

CTpoka c obLeln YacTblo HaMMEeHOBaHWS AN rpynbl CTaHAAPTHbLIX U3AENWI Unn
maTtepuarnos, NPUMEHEHHbIX MO OAHOMY U TOMY e AOKYMEHTY, Tenepb MOXeT ObITb
cosnaHa B crneuudmkaLmMm aBToMaTuyeckn — ¢ NoMoLLbo koMaHabl JJo6aeums obuwee
HaumMeHoeaHue. JTa KoMaHAa Takke UCKMYaeT obLLyto YacTb U3 HaMMEeHOBaHWN
06beKTOB rpynnbl. Monb3oBaTenb MOXET HACTPOUTbL OTODpaXKeHNe 3NeMEHTOB,
COCTaBMALLMX TEKCT 06LLIEero HauMeHoBaHus. YaaneHue CTpoku ¢ obLwmum
HauMeHOBaHMEM K3 creunduKaLmMm BOCCTaHaBNMBAET HAMMEHOBAHMS 0GBHEKTOB rpynmbl.

MosiBuNachk BO3MOXHOCTb CO30aHUSA B cneuudukauumn cneumnanbHbiX 0ObekToB Ans 3anucu
AaHHbIX 0 3aroToBkax. OGBbEKT-3aroToBKa CBsI3aH C TEM OOBEKTOM, 3aroTOBKON KOTOPOro
ABNSETCS, U BCeraa pacnonaraetca nocrne Hero. MoaToMy KomMaHay co3faHusi 3aroToBKM
MOXHO BbI3BaTb TOJTbKO M3 KOHTEKCTHONO MEHIO yXKe CyLLlecTByloLero 6a3oBoro obbekTa (B
nobom pasgene, kpome pasgena JokymeHmauyusi).

PenaktupoBaHue o06bekToB crneumdunkanmm ¢ 3anofiHEHHON No wabnoHy TEKCTOBOW
yacTblo — B pasgenax CmaHOapmHbie usdenus n Mamepuanbi — ctano donee
HarnsiaHbIM 1 yaoOHbIM. B pexnme peaakTupoBaHus Takoro o0bekTa nons wabnoHa
oTobpakaloTcs M 4OCTYMHbI AN BBOAA HEMNOCPeACTBEHHO Ha NaHenn napameTpoB. PaHee
N3MEeHeHne 3Ha4YeHu B NoNAX LWabrioHa BbIMOMNHANOCH B crieuManbsHoOM guanore,
Bbl3blBaBLLEMCS ABOVHbLIM LLENYKOM Ha 0ObekTe cneumndmkaumm.

Umnopm u akcnopm

MosaBmMnack BO3MOXHOCTbL UMNopTa Mogenen copmata 3D XML.

lpunoxeHus

1.

O6opydoeaHue: CeapHble COeOUHEHUs!
- TpunoxeHne CeapHble coeQuHeHUs1 NnepenmeHoBaHo B HepasbeMHbie
COeOUHEHUs.
- [obaBneHbl criegytoLimMe BO3MOXHOCTU:
— CO3[aHune B TPEXMEPHOM MOAENN NPEPBLIBUCTLIX LWAXMATHbLIX CBAPHbIX LUBOB,
- BblpaBHMBaAHWE Y4aCTKOB NPEPbLIBUCTbIX CBAPHbIX LLBOB PaBHOMEPHO MO ASIMHE,
— MOCTPOEHNE CBapHbIX LUBOB MO ABYM Habopam rpaHen.
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[opaboTaH npouecc NOCTPOEHUSA CBapHbIX LLUBOB:

- peanu3oBaH aBTOBbLIOOP cBapMBaeMbIX KOMMOHEHTOB B cnocobe Mo
mpaeKkmopuu: Tenepb BblbmpatoTca 06a KOMNOHEHTA, a He TOMbKO TOT, KOTOPOMY
NpUHaANexuT ykazaHHoe pebpo,

- peanu3oBaHO aBTOMPOANEHNE OOQHOUMEHHBIX rPaHen Npu py4HOM yKkasaHum pebpa
NpoaneHns O4HON M3 rpaHen,

— peanu3oBaH pexuM aBTOMPOANEHUS NPY YKka3aHuy rpaHei B cnocobax Mexxady
nosepxHocmsimu n Mexdy Habopamu noeepxHocmeu 6e3 py4HOro ykasaHus
KPOMOK NPOANEHWs; NPOANeHne OCYLLIECTBIAETCA Npu BENNYMHe 3a3opa He 6onee
ANVHBI KaTeTa CBapHOro LUBA,

— peanusoBaH aBTOBLIOOP yMon4yaTerbHON 6a30BOWM NOCKOCTM AN pasMeLleHns
NIMHWI-BLIHOCOK C 0603Ha4YeHMAMMN CBapHbIX LUBOB (BblOMpaeTca ogHa u3
NNockocTen abCcomnoTHOM CUCTEMBI KOOPAMHAT MOAENN).

Hob6aeneHa komaHaa O6pabomka ceapHbix demadsiel. KomaHaa CTpouT pasgenky no
nmeroLwmmcsa B moagenu cbopkm ceapHbiM WwBaM. Pasgenka co3gaetca B geTansx.
Komanga HaxoauTt B cOopke LWBbI, KOTOPbIE cogepXaT MHGOpMaLuio O pasgernke, n
Aetanu, cBapuBaeMble 3TMMM LWIBaMu, 3aTeM B MOAXOAALMNX AeTansax co3fgaeTcs
pasgernka.

Ho6aeneHa komaHaa Pacyem cymMmapHOU OnuHbl U MacCbl Harnsiaaes1eHHO20
Mamepuana ceapHbix weoes ¢ Nex. KomaHaa paboTaeT B rpapmyecknx JOKyMEHTax:
BbINOJSIHAET pacyeT CyMMapHOWN AJIMHbI 1 MacCbl HanmaBneHHOro Matepmnana cBapHbIX
WwBoB ¢ Nex, a Takke No3BoNnsieT MPOCMOTPETb BCe 3aAaHHble NapaMeTpbl, BIUSHOLLNE
Ha 3TOT pacyerT.

Hob6aeneHa komaHaa Kneeeoe coeduHeHue. KomaHaa paboTaeT B Mogensx:
HeobxoanMO yKasaTb CKNenBaeMble rpaHn U KOMMNOHEHTbI U 3aaaTh KNnesawmn
maTepuan u3 npunoxexuusa Mamepuanbi u CopmameHmabi 05151 KOMITAC, nocne yero
OyayT onpeferneHbl KOHTaKTHbIE NoWaakM (Mecta npuneraHus, nNo KOTOpPbIM
Npou3BOANTCA CKINenBaHWe KOMMNOHEHTOB), NoACYMTaHa NoLaab CKrensaHmsa n macca
mMaTepuana. 9T AaHHblE COXPaHAIOTCS B JOKYMEHTE KakK CBOMCTBA, MX MOXHO
MCcnonb3oBaTh B OTYETaX U NepeaaBaTb B ApYrMe CUCTEMBI.

VMcnpaBneHbl HageHHbIe OLnGKH.

Banbi u mexaHu4eckue nepedayu

[ob6asrneH pacyeT Ha NPOYHOCTb M AONTOBEYHOCTb ANS NriaHeTapHOW nepeaayu.

Mpy NOCTPOEHNN KOMbLIEBLIX OTBEPCTUI A06aBMNeH BbIOOP AnameTpoB OTBEPCTUN U3
psgoB OTBEPCTUI Nog KpenexHole getanu no FOCT 11284-75.

B umMnuHapmnyeckux cTyneHsx paclumpeHbl BO3MOXHOCTU MO NOCTPOEHUIO 3NeMEHTOB C
TopuoB. PaHee 6binn AoCTyNHbI «dacka» n «rantenb» (pakTnyeckn asnssLuascs
«CKpyrneHvemy), tenepb — «acka», «CKpyrneHme» u «rantenb». [antenb
NPUMEHSETCS Kak CKpyrreHme, NocTpoeHHoe paanycoM nepexona ¢ guameTtpa CTyneHu
Ha Opyrovn gnameTp U COCeaHI CTYrMeHb.

[ns Bcex pe3bb onTMMMU3MPOBAHO NOCTPOeHME PacCoK.

Ons meTpryecknx pe3bb naMeHeH anropMtm Belbopa NPOToYKK. [pyn HEBO3MOXHOCTU
MOCTPOEHMS NONTHOPa3MeEPHON NPOTOYKN CTPOUTCH y3Kast.

[nsa pe3bboBbiX LEHTPOBLIX OTBEPCTUI NPeayCMOTPEH BbIOOp BapuaHTa ¢ nesou
pe3bLbon.

[ins BapraHTOB KOHUrypaumm «LLEeCTEPEH» peanv3oBaHa BO3MOXHOCTb 3afaHus
«CTEHKU» OOMHAKOBOW TOSLLMHbI.

Ona kaxgon 2D-mogeny moryT 6biTb 3afaHbl CBOM NapameTpbl LUTPUXOBKU: CTUMb
(meTann, HemeTann), yron u war.

B anemeHTe «MecCTO nog yCTaHOBKY KPYrfion LUSIMLEBOM FAnkm U CTONOPHON
MHOronanyarton wanbbl» gobasneH BbIGOP CTaHAAPTOB Ha KPYrible WNLEBBIE rankn 1
CTONOpHbIe MHOronanyaton wanbebl. MoxeT npumenaTecs kak FOCT, Tak u DIN.

Peann3oBaHsbl pac4eTbl 1 NOCTPOEHUE LLUKNBOB I'IJ'IOCKOpeMeHHOI7I nepenavu.
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B ieBpoHHbIX 3yG4aThix Nepegavyax peannsoBaHa BO3MOXHOCTb 3a4aTb
OTHOCUTENbHOE YITI0BOE CMELLEHUE NOSOXEHUS 3yObEeB MNOMyLIEBPOHOB Ha MOMOBUHY
OKPY>KHOTO Lara. To NO3BOMNAET NOBLICUTb MMABHOCTb paboThl Taknx nepeaau.

Mpw pacyeTe UMNUHAPUYECKMX 3yByaTbix nepeaay BHELLHEro 3auenneHnst MOXHO
3afaTb NapaMeTpbl YePHOBLIX YepBSYHbIX hpes nog 3yboLueBMHroBaHne unu
3ybownudgosaHue. Mpn 3agaHnm NnapameTpoB BbINOMHAETCH aBTOMaTUYECKUIA
BM3yarnbHbI KOHTPOSb FEOMETPUN MHCTPYMEHTA. B ganbHenwem 3agaHHble
napameTpbl YePHOBbLIX Ppe3 YYUTHLIBAIOTCS B reOMEeTPUYECKOM pacyeTe U pacyeTe
nepefayn Ha NPOYHOCTb W AONTOBEYHOCTb.

MexaHuka: AHumayusi

MosiBunack BO3MOXHOCTb BbiOOpa MecTa cCoXpaHeHusi Buaeodarna BOCNPON3BEAEHNS;
paHee NpuUNoXxeHne aBTOMaTUYECKUN NbITanocb COXpaHnTb Buaeodann B katanor ¢ 3D-
MoZEenNbto, YTO NPUBOANIIO K cbosM B criyyae, Korga MoAenb pacnonaranach B
Katanore, 3anpeLleHHOM s 3anucu (Hanpumep, nognanka \Samples rnasHon nanku
KOMIAC-3D).

HopaboTtaHa CnpaBo4Has cuctema.

McnpaBneHbl HEKOTOpbIe OLWNBKM, BbISIBAEHHbIE B NPOLLECCe AKCnyaTtauuu.

KOHeepmep ECAD — KOMIIAC

[oGaBneHa BO3MOXHOCTb HanosHATb cBoncTBamu 13 BOM-garina komnoHeHTbl 3D-
cbopkM nevyaTHOW NnaTbl, CKOHBEPTMPOBaHHON U3 hopmaTta STEP 6azoBbim
dyHkumoHanom KOMITAC-3D. Mocne koHBepTaumm ns popmata STEP Heobxoanmo
3anyctntb TekcTtoBbii koHBepTep ECAD — KOMIAC, BbINOMHWTL CTaHAAPTHLIN HAabop
OENCTBUN C HAM, ucnonb3dyembli npu paboTte ¢ 3D-koHBEpTEpPOM, 1 co3gaTe CBoMcTBaA
KoMnoHeHToB. Oba3aTtensHoe TpeboBaHMe K KOMMNOHEHTaM COOPKM, NONTYYEHHON 13
dopmaTta STEP: 3HayeHnem ceoricTBa «O603Ha4YeHne» nnm «HanveHoBaHne»
KOMMOHEHTa JOJIKHO ObITb [To3uuroHHoe ob6o3Ha4vyeHne komnoHeHTa B ECAD-cucteme
(Hanpumep, XT2 nnn R12).

HopaboTtaHa CnpaBo4Has cuctema.

McnpaBneHbl HEKOTOpbIe OLWNBKM, BbISIBNEHHbIE B NPOLIECCE KCnyaTtauuu.

O6opydoeaHue: Kabenu u xa2ymsi

[loGaBneHa BO3MOXHOCTb pas3MeLLaTh SNIEKTPUYECKME KOMIMOHEHTLI n3genus (Kpome
HenocpeaCTBEHHO KOMMOHEHTOB XryTos/kabernen) Ha ntoboM ypOBHE BNOXEHHOCTHU
cbopkun. PaHee anekTpuyeckne KOMMOHEHTbI MOIMN HAXOAUTLCS TONLKO Ha NEPBOM
YPOBHE BIIOXXEHHOCTH.

[opaboTaHa BO3MOXHOCTb noucka ganna 3D-moaenn KOMMNoHEHTa, eCrii B 0OOMEHHOM
XML-gpanne B none Path3Dmodel BBegeH nomnHbIN NyThb K harny ¢ NCNofb30BaHNEM
cumBona «/».

[oGaBneHa BO3MOXHOCTb aBTOMaTMYECKN COMOCTAaBMATL LBET NPOBOAA, yKa3aHHbIV B
obmeHHom XML-dhanne, ¢ LBETOM NpoBoAa B dhanne LBETOB NPUITOXEHMS
(cable3D_colours.loa), 4TO NO3BONSAET aBTOMATUYECKN Ha3HavyaTb LBEeT Teny Nposoja B
cbopke xryTa.

[obaBneHa BO3MOXHOCTb aBTOMATUYECKM 3anonHATb none HakoHeyHuku B « Tabnuue
coeaVHEHNN» aaHHbIMU N3 B obMeHHoro XML-danna, ecnn B KOMIMAC-3nekTpuk ang
COeANHEHNS yrxe Obln HasHayYeHbl HakoHeYHMKM; 3TO NO3BOMSIET aBTOMAaTUYECKU
nob6aenaTb HakoHeuHMKM B cnieumdmrKkaumio Ha XryT/kabens.

PeanunsoBaH aBToMaTU4eCKnin nogbop «Bnvkanwmxy CnrianHOB-TPAEKTOPUI Npu
MoaenupoBaHun xryTta/kabens ¢ ncnonb3oBaHMEM KOMaHabl Ykazamb mapwipym.
Mpwn ykazaHum kprBbIx «CBA3bY» NpUIioXXeHne nogbmupaeT Lenoyky CrnianHoB-
TpaekTopun, Hanbonee G6NU3KNX K HaYanbHbIM M KOHEYHbBIM TOYKaM YKa3aHHbIX
«CBaseny». CNNcok TpaeKkTopui MOXHO OTpeaakTUpOBaThb BPYYHYIHO.

B «Tabnuue coeanHerunn» no komaHae fJobaeums — [NToKOHMaKmMHbie coeQUHeHUsl
pobasneHa onuus aBTomaTU4ecKoro obaBneHns coeanHeHnn Mexay oByMsi
KOMMOHEHTaMM NO O4MHAKOBbIM HOMEPaM KOHTaKTOB; paHee 3TO ObISI0 BO3MOXHO
TONbKO AN OJHOMMEHHbIX Lienen.

MosiBunack cneumnanbHasi KOMaHga ansi NOBOpoTa 3BEHLEB Pa3BEPTKU XxryTa/kabena —
lMoeepHymb eemku pa3eepmku B MEHIO NpuUnoxeHnss Paboma co xaymamu.
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CHavana Hy>HO BblGpaTb TOUKY, BOKPYr KOTOPON HEOOXOANMMO NOBEPHYTH 3BEHO, 3aTEM
BbiOpaTb CaMo 3BEHO, BBECTM Yron NOBOPOTa B rpagycax U HaxaTb KHOMKY
lMoeepHymsb.

- [JopabotaHa CnpaBoyHas cuctema.

- WcnpaBneHbl HEKOTOpbIE OLWMOKN, BbIABMEHHbIE B NPOLIECCE IKCNyaTaunm.

N3MeHeHue KoMrisieKkma nocmaeku

1.

B koMnnekT nocTaBku BKMNoYeHbl NpunoxeHns CmaHlapmHbie U3denus dnsi KOMITAC v
Mamepuanbi u CopmameHmsi 05151 KOMIAC. OHn 3aMeHSAI0T NPUNOXEHUS
CmaHdapmHbie uzdenusi u Mamepuanbl u CopmamMeHmabl, B CBS3W C YEM YKa3aHHble
MPUNOXEHUS U3 KOMMNJSIEKTA MOCTABKM UCKITHOYEHbI.

B KoMnnekT NnocTaBky BKITOYEHO NpunoxeHue Mokpbimusi.

MpunoxeHwe npegHasHa4YeHo ANt MOAENUPOBAHNA NOKPLITUSA B AeTann unm cobopke.
MaTepuanbl NOKpbITUSA BbiOUpatoTes U3 npunoxeHns Mamepuanbl u CopmameHmbl Onsi
KOMIIAC.

MpenycmoTpeHo aBa cnocoba HaHeCeHUs NMOKPbITUA: YKka3aHWe NOKPbIBaeMbIX rpaHen/Ten
nnbo, HaobopoT, 06 BHLEKTOB, KOTOPbIE HE MOKPbIBAOTCSA. KOHTaKTHbIE Miowaakm (MecTa,
roe Aetanu kacarTcsa Apyr Apyra U He NoKpbIBaOTCs) MOryT ObITb aBTOMaTUYECKM
WCKITHOYEHBI.

Mocne 3agaHus TONWMHbI NOKPLITUS PacCYUTLIBAKOTCS MoWaab M Macca NoKpbITUS. ITK
AaHHbIE COXPaHAITCS B CBONCTBax obbekTa [Tokpbimue (4OCTYNHO And nepedayv B
ApYyrue CUCTEMBI).

B komnnekT noctaBku BKMYeHO npunoxeHme O6opydoeaHue: CucmemMbl eHmMunsiyuu,
npegHasHavyeHHoe ANnd NOCTPOEHNS pPa3BETBEHHbIX BEHTUNALNOHHBIX CUCTEM.
lMocTpoeHne cucTtem BEHTUINALUN OCYLLECTBNSAETCS HA OCHOBE CTUMEMN.

CTunb cuctembl BEHTMASUMM — Habop napameTpoB NPSIMOro y4acTka BO34yXOBOAOB U
351IEMEHTOB BETBJIEHN N MOBOPOTOB, CO34aBaeMbIX aBToMaTnu4eckn. [1ns noBopoToB
NPSAMOYTOfbHbBIX CEYEHUIN YYNTLIBAETCS OPUEHTALMSA: TOPU3OHTanNbHasa 1 BepTukanbHas. B
CTUIE MOXHO YKa3aTb MakCuMarbHyl OSIMHY NPSAMOro yyacTtka Bo3gyxosoga. pu
HanM4Ynmn 3Ha4YeHnst MakCMManbHOW ANUHbI AMVHHbIA BO34YyX0BOA pa3buBaeTcs Ha y4acTKu
B cTune BO3MOXHO ykaszaTb 06paboTky Topua dnaHuem. MNpu Beibope "C obpaboTkon”
dnaHew BM3yanuanpyeTcsa B MOAeNN.

B cTune MoxHo ykasaTb KpenexHble 3rieMeHTbl AN COeQUHEHUS BO34YXOBOAOB MeXay
cobor 1 ¢ anemeHTaMmn BeHTUNsAUMK. KonmyectBo HeobxoamMMoro Kpenexa Ha cuctemy
OyneTt noacynTaHoO aBTOMAaTUYECKM.

Mpodunb Bo3gyxoBoga MOXeT 6bITk BbIOpaH 13 npunoxeHns Mamepuanb! u
CopmameHmsbi 0nisi KOMITAC. 3nemeHTbl BO34yx0BoAaA BbIOMPAOTCS U3 NPUNOXKEHUS
CmarndapmHbie N3denus dns KOMIIAC.

Cuncrtema BeHTUNAUMM MOXeET oTobpaxaTtbes B [lepeBe Mogenu Kak CaMoCTOATENbHbIN
0OBEKT UK Kak Habop ar1eMEHTOB.

[ocTynHa BcTaBka anemMeHToB 3 channa.

B koMNneKkT nocTaBku BKIOYEHO NpunoxeHne Pa3beMHble coeduHeHUs, No3Bonsiolee
dopMmpoBaTh U pasmelLaTb B cOopke Habop KpenexHbIX 3NeMEeHTOB 13 NPUNOXEHNS
CmandapmHbie N3denus dnss KOMIIAC.

MpunoxeHne Pa3beMHble coeQUHeHUs BKIOYaeT TpU KoMaHabl, fobaBnsowme
pasnuyHble Habopbl 3NEMEHTOB:

- bBonmoeoe coeduHeHue — Habop 13 bonTa, Wwarb u raek.

- BuHmoeoe coeduHeHue — Habop 13 BUHTA, LWanb n raek.

- LUWau6bbi/2aliku Onsi coeQuHeHUs1 — Habop u3 LWanb u raex.

34



Omnuyus eepcuu 21 om sepcuu 20

O6uwee

1.

MapameTpbl HOBbIX AOKYMEHTOB Tenepb XpaHATCA B WabnoHax JOKYMEHTOB
COOTBETCTBYOLWMNX TUNOB. Bknagka HoBble AOKYMEHTbI HAaCTPOeYHOro gnasnora
ynpasgHeHa. [1ns nameHeHus Kkakoro-nmbo napametpa obbekTa unm JOKyMeHTa B LenoMm
HeobXx0ANMO U3MEHUTL 3TOT NapamMeTp B dpanne wabnoHa AOKYyMEeHTa COOTBETCTBYIOLLIENO
TMna.

B meHio ®ann gobasneHa koMaH4a cCOXpaHeHUsl AOKYMeHTa B Buae wabnoHa. BeegeHa
LBeTOBas MHAMKALMSA paboThl ¢ cdharnom wabnoHa.

Cnucok HabopoB MHCTPYMEHTAaNbHbIX NaHenen MoOXeT pacrnonaraTbCa He TOMNbKO B Havane
MHcTpymeHTanbHOM 06nacTu, HO Takke y neBon unu npasoin rpaHuuybl okHa KOMIMAC-3D.
MpenmyLecTBa Takoro NonoXeHus: ocBobOXaeHNe mecta B MIHCTpyMeHTanbHom obnactu
N oToBpakeHne MoSTHOro cnncka HabopoB MHCTPYMEHTarbHbIX NaHenewn (B
MHcTpymeHTanbHOM 06nacTv ymellaeTcs NyLlb HECKONbKO NepBbIX MYHKTOB CNMCKa U ANs
AOCTyNa K oCTanbHbIM NYHKTaM ero HeobxoaMMo packpbiBaTb).

[loGaBneHa BO3MOXXHOCTb BbiGOpa pasaenuTens Lernon u ApobHON YacTu B AeCATUYHbIX
Apo0sixX: 3ansaTas unu Todka. Hactporika npuMmeHsieTcs K pasmepHbIM HaANUCAM, a Takke
CCbINIKaM Ha 3HAYeHUs1 CBOMCTB (B OTYETaX, TEXHUYECKMX TpeboBaHUsX 1 ap.).

[ob6aeneHa BO3MOXHOCTb aBTomMaTudeckon cmeHbl TeMbl KOMIMAC-3D npu cmeHe Tembl
Windows ¢ TeMHon Ha ceeTnyto 1 HaobopoT (ana Windows 10 n 11).

M3ameHeH hopmaT cnpaBoYHOM CUCTEMBI: TEMEPL ee pasgeribl OTKpbIBAKOTCA B Opay3sepe.

OrpaHunyeHa BO3MOXHOCTb ucnonb3oBaHuda texHonormm OLE (Object Linking and
Embedding): ctano HegocTynHo co3gaHne OLE-BcTtaBok B KOMIMAC-gokymeHTax.
KOMMAC-gokymeHTbl ¢ OLE-BCTaBkamMu, co3fgaHHble B NpeablayLinX BepPCUsix,
OTKpbIBaKOTCS, 0TOBpaXatoTcs, nevaTarnTCsa 1 AKCNOPTUPYHTCA 06bI4HBIM 06pa3oMm.
BcTaBku MOXHO BblAenaTb, KONMPOBaTb, NepemMeLaThb, YAansaTb, HO KOMaHObl OTKPLITUS U
peaakTMpOBaHUSA BCTaBMEHHbIX AOKYMEHTOB OTCYTCTBYIOT. [INs BCTAaBOK, MMEBLUMX CBSI3b C
MCTOYHUKOM, MOUCK harna-ucTtovHmKa He NPpon3BoamnTCS.

TpexmepHoe modesniuposaHue

1.

PaclmpeHa yHKUNOHANBbHOCTb IMHENYATbIX MOBEPXHOCTEN:
— HoBble KOMaHObl NOCTPOEHUA NIMHENYaTbIX NOBEPXHOCTEN:

- JInHen4yaTas NOBEPXHOCTb NO KPMBOW M HanpaBfieHUIO — CO34aeT NOBEPXHOCTb,
nony4yaemMyto ABMKEHNEM NPSIMONMHENHOW obpa3ytoLen BaoNb 3agaHHOM KPUBOM.
OpureHTaums obpasytoLLen B KaXX4om TOUKe KPUBOW ONpeaenseTcs ykasaHHbIM
NPSIMOSIMHENHBIM OO BHLEKTOM.

- JlnHen4yaTas NOBEPXHOCTb NO KPMBOW M NOBEPXHOCTU — CO34aeT NOBEPXHOCTb,
nonyyaemMyo OBMKEHNEM MPSMONTMHENHON 0bpa3sytoLeln BOOMb 3a4aHHOM KPUBOWA.
OpueHTaums obpasytoLLen B KaXXaom ToUKe KpUBOKW onpeaensdeTcsa HanpasneHnem
HOpManu K ykazaHHON NOBEPXHOCTMU.

- JlnHenyaTas NOBEPXHOCTb NO KPMBOW C KacaHMEM K MOBEPXHOCTU — co3JaeT
NMOBEPXHOCTb, NOMy4Yaemyto ABMKEHNEM NMPSAMOSIMHENHOW obpasytoLen BOoSb
3agaHHoun kpuor. OpueHTaums obGpasyioLLen B KaxXaon ToUKe KpMBOWM onpeaenseTcs
HanpasreHueM KacaTerbHOW K yKa3aHHOW MOBEPXHOCTU.

- JluHen4yaTas NOBEepPXHOCTb NO ABYM NOBEPXHOCTAM — CO34aET NOBEPXHOCTh,
nony4yaemMyto ABMKEHUEM NPSIMONMHENHon obpasytoLlen, KacaTenbHOW K ABYM
yKa3aHHbIM MOBEPXHOCTAM.

- YcoBeplleHCcTBOBaHMEe komaHabl JInHenvaTas NOBEePXHOCTL NO ABYM KPUBbIM:
- [loGaBneHa BO3MOXHOCTb YNpaBnsaTb NOMOXeHNeM oTpeska, ABMKEHNE KOTOPOro no
HanpasnsioLwmMM obpasyeT NoBepXHOCTb:
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— No ANVHe HanpaBnAKLWMX — OTPE3OK ABWMXKETCS TaK, YTO B KaXOOM MOMNOXeHUM
€ro KOHLbl OTCEKaloT OT HanpaBnsoLMNX Y4acTKM, NPOMNOPLMOHarbHbIe ANUHAM
HanpasnALLWNX,

— napannenbHO caMoMy cebe — B NepBoHavyanbHOM MOMOXEHUN OTPE3OK
pacrnonaraeTcs B MIOCKOCTU, NEPNeHanKynApHON 3agaHHOMY NPsIMONMHENHOMY
06beKTy, 1 BO BPEMS OBWKEHUS OCTaeTcsa napanfeneH 3ToMy MofoXeHWHo,

— N0 0CEeBOM NIMHUN — B KaXXAOM MOMOXEHUN OTPE3OK HAXOAUTCH B NNOCKOCTY,
nepneHankynapHon 3agaHHOM O0CEBOW NHUM (KPMBOW MPOU3BOSTbHOM (DOPMBbI).

- BkntoyeHune/oTknoyeHne pas3bueHnsa NnoBEPXHOCTU Ha rpaHn pebpamu, BbIXOAALLMMM

13 BEPLUMH HanpaBnsoLmX.

[o6aBrneHa BO3MOXHOCTb CO34aHNsi B MOOENN KPUBbIX KOHUYECKOro cedeHmns. [JocTynHbl
cnefyoLme cnocobbl NOCTpoeHus (peann3oBaHbl OTAENbHLIMM KOMaHO4aMM):

- MO TPEeM BepLUMHaM TPeyrosibHMKa U AUCKPUMUHAHTY,

=~ 1O TPeM BepLUMHaM TPeyrosibHMKa U TOYKe Ha Kp1BOWN,

= 1O HayanbHOM M KOHEYHOW TOYKaM, KacaTeNbHbIM B HUX U AUCKPUMUHAHTY,

— MO HayarnbHOM N KOHEYHOW TOYKaM, KacaTesnbHbIM B HUX TOYKE Ha KPUBOW.

B cbopke MoxHO caenatb noacbopky noboro ypoBHA NOABWMXKHOWN, T.€. paspeLlmnTb
B3aMMHOE NnepemeLleHne ee KOMNOHEHTOB. PaHee B cbopke MOXHO ObINo nepemeLyatb
noacbopKy LienMKoM, HO HE KOMMOHEHTbI BHYTPU Hee.

Mpn nepemeLLeHnn KOMMOHEHTOB NOABMKHON NOACOOPKM YUNTBIBAOTCA HE TOSTBbKO
CONpsiXKEHWs1, CBA3bIBAOLLME KOMMOHEHTbI NOACOOPKM ApYr C OPYrOM, HO U COMPSKEHUS,
CBA3bIBaOLLME UX C OCTaNbHbIMW KOMMNOHEHTaMu c6opkun. TO ecTb, C MOMOLLbIO
conpskeHn noacbopkmn MoryT 6biTb pasMeLleHbl Tak, YTO MX KOHCTPYKTUBHO NOABWXHbIE
YyacTu 3arMyT B COOpKe NOJIOXKEHME, OTIIMYHOE OT NOJIOXEHMS B hanne-ncTouHmke
noacobopku.

3a cyeT NoABMXKHOCTN KOMMOHEHTOB BHYTPM NOACOOPOK ynpoLaeTcsa npouecc co3aaHms
cbopoyHor Mogenu (NpuaaHUsa ee YacTsM HYXXHOMO MOSIOXKEHUS, CONPSKEHUS CO
CMEXHbIMU KOMMOHEHTaMK), @ Takke NoABNSETCA BO3MOXHOCTb UMUTUPOBaTL paboTy
NPOEKTUPYEMOro MexaHn3Ma C Liefblo KOHTPOSA U 4EMOHCTPaLUN.

MosiBMNnacb BO3MOXHOCTbL BBOAA Haagnucen u tabnuu B TPeEXMEPHbIX MoaensAx.
HaD,I'IVICb/Ta6J'IVILI,a pacnonaraeTca napansjeribHoO yKaSaHHOIZ NMOCKOCTM U MOXET ObITb
COOTHeCeHa C Npon3BoJibHO Bbl6paHHbIMVI obbekTamm moaenn.

[opaboTaHbl TexHu4eckme TpeboBaHNA B MOAENU: TeNepb OHN OTOGpaXKatoTCA 1 MOryT
penakTMpoBaTbCsl HEMOCPEACTBEHHO B rpadnyeckon obnactu. MNMonb3oBaTenb MOXET
3agaThb WMpKHY 06nacTn TexHMYecknx TpedoBaHui 1 BbiIOpaTb NX pasMeLleHne: B
BEPXHEM WM HWXKHEM NPaBOM Yriy okHa. Kpome Toro, TexHudeckme TpeboBaHns
npeacTasrieHbl kak 06bekT B [lepeBe Moaenu, Y4To NO3BONSET YyNpaBnsTb UX
oToOpaxeHnem B OKHE. BO3MOXHOCTL paboTbl C TEXHUYECKMMU TpeboBaHMAMN Ha
OTOENbHOM BKNaake No-npexHemy AOCTyrnHa.

Mpwn HacTpoike BCTaBku Nogcbopkm B COOPKY MOXHO BbibpaTh, kak nogcbopka AormkHa

oToOpaxaTtbcs B crneumdmkanmm cbopKu:

- Kak cbopoyHas eguHuua — B cneundmkauum cbopkm 6yaet oamH 06BbEKT,
COOTBETCTBYOLWMI Noacbopke,

-~ WM KaKk Habop COCTaBHbIX YacTen — BMECTO 0O6bekTa, COOTBETCTBYHOLLEro noacbopke,
cneundukaunst cbopkm byaeT cogepxaTb 06beKTbl, COOTBETCTBYHOLLNE KOMMOHEHTAM,
KoTopble HaxoasaTcsi B noacbopke Ha NepBOM YPOBHE.

PeanunsoBaHa HoBasi koMaH4a NOCTPOEHUSA NPOCTPAHCTBEHHBLIX KpnBLIX — MemacnnalH.
OHa co3gaeT KpMBYHO C BbICOKUMM NOPSAKOM rMagKkoCcTu U NNTaBHbIM U3MEHEHWEM KPUBU3HBI.
MeTacnnaiH cTpouTcsa Ha Ba3e XxapakTepucTUYeCKon ToMaHoM N MOXET NPoOXoauTb Nnbo
yepes ee BePLUMHbI, MO0 KacaTernbHO K ee CerMeHTaMm.

Onsa npegctaenenms B8 KOMITAC-3D ncxogHblx TpUaHrynsuMOHHbIX/TeCCENSALNOHHBIX
AaHHbIX (CKaHMpOBaHWe 1 T.4.) Tenepb UCNONb3yeTca cneunanbHbli Mo1u20HanbHbIU
obbekm. PaboTa ¢ Takum ob6bekToM TpebyeT HaMHOIro MeHbLLE PECYPCOB KOMMbKOTEPA MO
CpaBHEHMIO C TOYHOM reoMeTpUeEN, MPUMEHSBLLENCS ANSA NPeAcTaBNeHns 3TUX AaHHbIX
paHee:
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10.

11.

12.

13.

14.

15.

16.

17.

18.

- uMmnopT u3 dannos popmaTtos STL n JT nponcxoant BeicTpee n noTpebnsaeT MeHbLue
ornepaTtuBHON NamaATy,

— YCKOPSIKOTCS COBUT 1 MOBOPOT Npu paboTe ¢ Mogenbio,

- hann mogenun nMeeT MeHbLINA 0OBEM.

Takum o6pasom, Tenepb MOXHO BbICTPO UMMNOPTMPOBATL pPe3ynbTaTbhl CKAHMPOBAHUSA,

xpaHsawmeca B STL-davine, 1 ncnonb3oBaTb NOMyYEHHbIE NONUroOHanNbHblE 06bEKTbI Kak

OKpY>XeHue npu co3gaHumn HoBow mogenu. [locTynHa npuBsa3ka K BepLumHam

NONUroHasnbHOro o6bekTa NP BbIMOMHEHUN N3MEPEHNI N MPOCTAHOBKE Pa3MepOB.

MonuroHanbHbIN 06 BEKT MOXHO MOMYYNTb HE TONBbKO NyTeM YTeHus u3 popmartos STL n

JT, HO 1 nyTeM NpeobpasoBaHMsa Tena Unn NOBEPXHOCTH.

Mpy HeO6XOAMMOCTIN NONMIOHANbHbIN 06BEKT MOXHO Npeobpas3oBaTb B TOUHYIO

reoMeTpuo — Teno Unn NOBepPXHOCTb.

HopaboTaHa komaHga MacwmabupoeaHue. B Heln NosBMAUCH cneayoLmne BO3MOXHOCTH:

- MaclwTabupoBaHue KpMBbIX N TOYEK, B TOM Yncne pebep n BeplumH (paHee
MacLUTabnpoBanmch TOMbKO Tena u NOBEPXHOCTK),

- 3ajaHue pasHbIX KO3aMLMEeHTOB MaclLuTabnpoBaHNs N0 OCAM CUCTEMbI KOOPAUHAT,

- AN Ten v NnoBepxXHOCTEN — COXPaHEHME KOMUN UCXOAHbIX OOBEKTOB, AN KPUBbIX U
TOYEK — CKPbITUE NCXOOHbIX OO BbEKTOB;

- MacwwTabupoBaHne HeCKONbKkMX 06 LEKTOB (B TOM YMChe pasHOTUMHBLIX) 32 OAVH Bbl30B
KOMaHzbl.

Mpw BbINONHEHMKN ByneBon onepalmn JOCTYMHO CO3AaHNe KOMUIN y4acTBYOLWUX B HEWN Ten.
Takum obpasom, B Mmogeny MOXHO Nony4uTb pesynbTtat OyrneBon onepauum u COXpaHuTb
reomMeTpuIo NCXOAHbIX Ten.

MosiBUncA HOBLIN CNOCO6 NOCTPOEHUSA CKPYIrieHNs C NepeEMEHHbIM PaanycoM — Mo
rpaHMYHON KpmBOW. lNocne ykaszaHnsa rpaHUYHON KPUBOKW Paguyc CKPYrieHns B KaXKaomn
To4yke pebpa paccumTbiBaeTCs Tak, YTobbl yka3aHHas KpMBas siBNAnach rpaHuuUen
NMOBEPXHOCTU CKPYrNeHns.

Ecnu mogenb nMeeT HECKOMBKO UCNOSHEHUI, TO B npouecce YnpaessieHue cesi3aHHbIMU
YepmexxaMu MOXHO YKa3aTb A58 KaXK4oro yepTexa, ¢ KakuMm UMEHHO UCNOSTHEHUAMU OH
cBsA3aH. [1o ymonyaHuio YepTex CBA3bIBAETCA CO BCEMU UCMOMHEHUAMUN MOLENN.

Ll,opa60TaHo corpsxeHune Ha paccmosiHuu: rpu ero HarioxxeHnMn MOoXXHO 3alaTb HE TOJIbKO
KOHKpeTHOEe 3Ha4yeHne pacCToaHnAa Mexay ob0beKkTamu, HO U Onana3oH, B KOTOPOM 3TO
3Ha4YeHne MoXeT HaxoaAnTbCA.

HoBbiln cnocob 3agaHns opmbl KPUBOM B CEYEHUN A58 MOBEPXHOCTU KOHUYECKOrO
ceveHnas — MuHumym HanpsixeHus. [py Ncnonb3oBaHMM 3TOro cnocoba Ans KOHNYECKMX
KPMBbIX B CEYEHUSAX MOBEPXHOCTM aBTOMATUYECKM NoAbnpaeTcsa Takom NHXEHEPHbIN
ANCKPUMUHAHT, NPU KOTOPOM MHTErpanbHOe 3HayeHne KPUBU3HbI KPUBOWM MUHUMArbHO.

YnyuweHa komaHaa lpodneHue nogepxHoCcmMu: NosiBUNAcb BO3MOXHOCTb NPOASIEHUS
MHOrOrpaHHo NOBEPXHOCTU 3a ee rpaHuLy, COCTOSALLYIO M3 pebep CoceaHNX rpaHeit.
PaHee 3a oaVH BbI30B KOMaHbl MOXHO GbINO NPOANUTL NULLL OAHY rPaHb, a rpaHuua
MOrTa COCTOSATb TONBbKO U3 pebep aToW rpaHu.

,El,opa60TaH npouecc co3aaHus acku:
nosiBMIiacb BO3MOXHOCTb SIBHOMO BKITHOYEHUSI cpesa yrna, T.e. 0bpa3oBaHus Ha ero
MecTe NS0CKOW TpeyronbHOM rpaHu (paHee cnocob o6paboTkM yrna — co Cpe3om unu
6e3 — BbIGupancs aBToMmaTMyeckn B 3aBUCUMOCTU OT COCTOSIHMSA onuun 1o
KacamesibHbIM pebpam);

- nosiBUNacb BO3MOXHOCTb OCTAHOBKM (hackm B 3aaHHbIX TOYKaX, T.€. MOCTPOEHUS
dackun Ha BbIGpaHHOW Nonb3oBaTeENEM YyacTn pebpa — aHanormyHo ToMy, Kak 310
MOXHO caenaTtb B komaHae CkpyareHue.

OTBepcTUE/BLIPE3 B NIMCTOBOM TESE MOXHO CO34aBaTh C NepneHanKyNsipHON KPOMKOW, T.€.
¢ GOKOBbIMM rpaHsIMU Takon POPMbI, YTOOLI Ha pa3BepTKe OHU GbINK NepneHaNKYNApPHbI
MAOCKOCTW NncTa.

an/l BblOENEHNN 0003HavYeHus (J'II/IHI/IVI-BbIHOCKI/I, 0003Ha4eHus LLHepoxXoBaToCTU U T.I'I.)
Tenepb noagcBe4vmnBaroTcAa, Kpome camoro 0003HaueHus1, Takke 0OBbEKThLI, K KOTOPbIM OHO
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19.

20.

21.

22.

23.

24.

25.

26.

oTHocuTCA. PaHee 3T 06bekThbl NOACBEeYMBanuUCh Nyllb NPY CO3AaHUN Unu
penakTMpoBaHNs 0603HaYeHNs.

MNMocne npocTaHOBKM NEPBOro accouMaTMBHOIO pasmepa (noboro, KpoMe yrioBoro) B
NepBOM 13 UMEIOLLNXCH B MOAENM 3CKM30B BCE KOHTYPbI B 9TOM 3CKM3€ aBTOMAaTUYECKN
MacLTabupyroTcsi ¢ KO3OULMEHTOM, PaBHbIM OTHOLLEHUIO 3aA4aHHOMO 3Ha4YeHNs pa3mepa
K ncxogHomy. bnarogapsi 3ToMy MOXHO CTPOUTL 3CKU3 NPUBNM3NTENBHO, a 3aTeM
YMEHbLUUTb UNU YBENUYNTB €ro LENMKOM, NPOCTaBMB OAUH pa3mMep (paHee pa3mep
BO3[eNCTBOBan NMuLLb Ha «CBONY» OOBEKT NN 06 bEKThI, N3-3a YEro ICKM3 MOT CUINbHO
AedopMmpoBaThCs).

Mpw npocTaHoBKe NocneayrLwmnx pasmepos B NEPBOM ICKM3E, a TakKe pasmepos B
OCTarbHbIX 3CKM3ax MacluTabupoBaHne He NPON3BOAUTCS.

[lopaGoTaH npoLecc NpoBEPKN KPUBU3HLI MOBEPXHOCTU: B HEM MOXHO BKITHOUUTb
oTOOpaxxeHWe LIBETOBOW KapTbl KPUBU3HbI, T.€. OKPACKy y4acTKOB NMOBEPXHOCTU B pa3Hble
LBeTa B 3aBUCMMOCTU OT KPMBM3HbI 3TUX Y4aCTKOB.

B komaHge lMpoeepka HenpepbIeHOCMU MNOSIBUNACL BO3MOXHOCTb paboThl ¢
NOBEPXHOCTAMU: ONpeaenseTcs TUM HENPepPbIBHOCTY Ha NIMHUK CTbIKa NOBEPXHOCTEN.

Mmetowmecs B NMCTOBOM Tene nsobpaxkeHus pe3bbbl, ocn, 0603Ha4YeHNsT 1 pas3mepbl
(kpome Npon3BOAHbIX) TENepb CrieayoT 3a CBOMMM OMOPHbIMKU 06bekTaMmu nocne
N3MEHEHMA NX NONOXEHUS B pe3ynbTaTte co3AaHus CrmboB pasnmyHbiMM KOMaHg4amMuM,
crnbanuns/pasrndbaHnst crmboe, a Takke Nocne Nepexoaa B PEXUM pa3BePTKU.

Paamepbl (kpome NponsBoAHbIX) 1 0603Ha4YeHUs, NPOCTaBNEHHbIE B MOAENMN,
nepecTpanBaloTca nocrie MacwtabupoBaHns Terna MOAEenNu; 3Ha4eHUsa pasMepoB Npu 3TOM
nepecyYnTbiBalOTCS.

B komaHge MoeepxHOCcMb Mo cemu KpuebiX MOXHO BblbpaTbh BapuUaHT CONPSKEHUS
Inadko (1. e. C paBHOW KPUBM3HOWN) MeXaAy CO30aBaeMOo NOBEPXHOCTLIO U NPMMbIKAOLLEN
K Hel. PaHee Gbinn gOCTyNHbI BapuaHTbl conpsikeHus IlTo kacamesibHOU 1
lMepneHAukynspHo.

3HauMTENbHO YCKOPEHHO CO34aHUE U pedakTMpoBaHMe MaccuBoB onepaumi. ddekT
Hanbonee 3ameTeH Ha MaccuBax ¢ 6ONbLUNM KONMYECTBOM IK3EMMNNAPOB, B KOTOPbIX HE
ncnonb3yetca Tabnuua n3amMeHsieMbIX NEPEMEHHbIX.

[opaboTaHo BpalleHre TpEXMEPHON MOAENN C NOMOLLBbIO MaHunynaTopos 3Dconnexion.
Tenepb LeHTpOM BpaweHna ssnaeTcs bnmxkanwas k ueHTpy okHa KOMIMAC-3D Touka
mogenu. lNocne ocTaHOBKN BpaLLEeHUs LLEHTP BpaLleHnsa nepeHasHavaeTcs. [1pu HaxkaTon
knasuwe <Ctr/> mogenb BpallaeTcs BOKPYr LeHTpa CBoero rabaputHoro
napannenenunega.

CBs3b 06BLEKTOB C BEpLUMHAMM 3CKU30B CTana bonee ycTonynBom 1 npeackasyemMom:
noTepsi BEPLUNHbI-MCTOYHUKA CBA3M MPOUCXOAUT TOSBbKO NPU yAaneHum n3 ackmsa oobekTa,
KOTOpPOMY NMpuHagfexana BepluvMHa; Npyu peaakTMpoBaHUN 3CKN3a COXpaHaeTCs
NMHopmaLMsa O TOM, C KaKor M3 BEPLUMH NMUHUN 3CKMn3a Obin cBsA3aH 0O0beKT — C
Ha4arbHOM UMM KOHEYHOMN.

Fpaghuyeckue OOKyMeHmMbI

1.

Pa6GoTta ¢ orpaHMyeHnsiMu B rpadpnvecknx JOKYMeHTax 1 acknsax ctana 6onee ygobHom:

- MHopmaumsi 06 orpaHNYEHNsIX, HaNOXEHHbIX Ha 00BEKTLI, TENepb NpeacTaBneHa B
rpacmyeckor o6racTM HaMHOro HarnagHee, Yem paHblue, 0COH6EHHO B CriyYasx CBS3M
obbekTa ¢ gpyrmmm obbektamu (Hanpumep, napanienbHOCTb, PABEHCTBO AH) U
HanMumsa y o6bekTa HECKONbKUX OOAHOTUMHbBIX OrpaHUYeHnn,

- cBefeHusa o6 nverowmxcs y o6bektTa orpaHnyYeHnsix asTomaTnyeckn otobpaxatoTcs B
rpacumyeckon obnacti npu BbligeNEeHNN 3TOro 06BbEKTA,

- BblOOp orpaHnyeHuni ansa yaaneHnst 1 camo yaaneHue BoO3MOXHbI HENoCpeACTBEHHO B
rpadhmnyeckorn obnactu, 6e3 obpalieHus k MNaHenn napameTpos,

- KoMmaHga OzpaHu4yeHusi 06 beKkma rno3BosISIET HE TONbKO MPOCMOTPETL U yaanNuUTb
OorpaHuyeHns 06 bEKTa, HO U HANOXUTb HA HEFO HOBbIE OrPAHUYEHWUS], NPU 3TOM
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OOCTYNHbI NULIb Takne orpaHn4YeHuns, KOTopblie MOryT ObITb HaNOXeHbl HA 0O BLEKT
AOaHHOro Tuna.

[lo6aBneHa BO3MOXXHOCTb CMEHbI CTOPOHbI PacnoSOXKeHUS SKBUANCTAHTbI OTHOCUTENBbHOIO
6a3oBoro obbekTa Npu ee peaakTUpOBaHUN.

Hagnvcy B 0603Ha4YeHun, pasmellaemble Hag v NoA BbIHOCKOM, Tenepb MOXHO ABUraTb
BAOSb 3TON BbIHOCKU (paHee HaanuCb Mormna HaxoAMTbCa TONbKO Haa/nog cepeavHom
BbIHOCKW).

Tekcmoenblili peGakmop

YnyuleHo ynpaeneHve ctunem syeek Tabnuuy;: Ha MNaHenb napameTpoB AoGaBneHbl
anemeHTbl Ans Belbopa rpaHuy 1 ux ctunsi. Micnonb3oBaBLuniics paHee auanor IpaHuybl
yrnpasgHeH.

Paboma co ceolicmeamMu u omyemamu

1.

YnyyweHus NaHenu coctaea nsgenvs:

- BkntodeHne/oTknoueHne oToOpaXKeHMs1 KONTOHOK Tenepb NPOM3BOAUTCS NyTeM Bbibopa
N3 CnmcKa COOTBETCTBYIOLLMX CBOMNCTB (paHee ans aToro TpeboBanoch BbI3bliBaTb
ananor). B cnucke Takke JOCTYNeH NOUCK NO MMEHM CBONCTBA M Nepexo K CO34aHuIo
HOBOrO CBOWCTBA B TEKyLLEM JOKYMEHTe.

- [o6GasneHa obnactb A4ns paboTbl C JOKYMEHTaMU, NOAKITHOYEHHBIMU K U3LENNI0 N €ro
COCTaBHbIM YacTaM. B aTon obnactn MOXXHO NpocMaTpuBaTh YKe NOAKMIOYEHHbIE
OOKYMEHTbI U O6aBNsATb HOBbIE.

- TlosiBUnacb MHAMKaLMA HeakTyanbHOCTM MacCbl U3AENNSI U €ro COCTaBHbIX YacTen —
pO30BbI OOH Y COOTBETCTBYHOLMX sveek. [Mpu aToM Ha MaHenu cTtaHOBUTCS AOCTYNHA
KHonka gnga nepecyeta MUX mogenu. lNocne ee HaxaTusi 3Ha4YeHNEe Maccehbl
aKkTyanusnpyeTcs.

CeowicTtBo Konuyecmeo Tenepb MOXET MMETb APOOHbIE 3HAYEHWs!, 3anUCbiBaeMble B BUAE
AECATUYHOM NN 0ObIKHOBEHHOWN Apobu (paHee — TONbKO Lenble). 3To obecneyunBaeT
BO3MOXXHOCTb BBOAA KONMMYECTBA B eANHMLAX ANIMHbBI, Maccbl Unn obbema Ans COCTaBHbIX
yacTen nsgenuvsa B pasgene Mamepuaribi, a Takke KonNmyecTsa KOMMIEKTOB YNaKOBKN B
pasgene Komrnekmei.

Paboma co cneyudukayueli

1.

HoBble BO3MOXHOCTU paboTbl C JOKYMEHTaMM, MOAKITHYEHHbIMU K OO BEKTY

cneundmkaunn:

- (anga obbekTa cneundmkaLmm, CoO3gaHHOIO BPY4YHYH0) NOfb30BaTENlb MOXET
NPOV3BOSbHO BbiBMpaTh AOKYMEHT, U3 KOTOPOro B 06bEKT cneundmrkaumm nepegaerca
3Ha4veHune ceorcTBa @opmam, N [OKYMEHT, N3 KOTOPOro nepeaarTcs 3HaYeHNs
ocCTarnbHbIX CBONCTB (paHee BCe CBONCTBA M3BMEKaNMCb U3 NepBOro AOKYMeEHTa B
cnucke NOAKIMYEHHbIX, ANsi ero CMeHbl TpeboBanoch M3MEeHUTbL NOPSAOK CrieAoBaHNS
OOKYMEHTOB),

- B CMUCKe NOSIBMNAacCh MHOUKaUMA JOKYMEHTOB, U3 KOTOPbIX B 0OBEKT cneumdpukaumm
nepegaetcs opmMat U/Mnm octarnbHble CBONCTBA.

B KOHTEKCTHOM MEeHI0 06BEKTOB B JOKYMEHTE-CceundmkaLmm nossmnack komaHaa
CKpbITb, OTKMNtOYaoLasi nokas obbekTa B Tabnvue. OTMeHa Npu3Haka «CKpbITbIN»
NPOM3BOANTCS KOMAHAOW KOHTEKCTHOro MeHio MokasaTb B cneymanbHOM pexuve, B
KOTOPOM OTOBpaxatoTcsl TONbKO CKPbITble 0O BEKTHI.

Onuus lMoka3bieamb 6 mabnuye B CBOMCTBax 0ObeKTa UCKMOYeHa.

Umnopm u akcnopm

1.

MosiBUNack BO3MOXHOCTb YTEHMSA MogeNnen u3 nponpueTapHbix opmatos, T.e. opmaToB
mogenen gpyrux CAD-cuctem: NX, Creo, SolidWorks, Inventor, Catia, SolidEdge. B Tom
ymncre Takme Mogenu MoxHo Bctaensatb B c6opky KOMIMAC-3D B ka4ecTBe KOMMNOHEHTOB.
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2. [pu nmnopTe rpacuyeckux gokymeHtoB dpopmata DXF n DWG Tenepb MOXHO BbibpaTth
TN 06bekTa, Nonyvyaemoro B pedynbrate YyteHus tabnuu: tabnuua KOMIMAC-3D wnu
MakpoanemeHT. PaHee Tabnuubl MMNOPTUPOBANUCL B BUAE MaKpO3NIEMEHTOB.

3. pun umnopTte dannoe copmaTta JT Npomn3BoAUTCA TaKKe YTEHME 3arnnCaHHbIX B HEM
aTpnbyToB. 3Ha4yeHns1 aTpMOyTOB CTAHOBSATCH 3HAYEHUSAMM CBOMCTB Pe3yNbTUPYIOLLEN
mogenu. ATpubyTel SourselD, SourseName, SourseDescription, SourseAuthor,
SourseOrganization, SourseMass u SourseDensity npeobpasyoTcs B CBOWCTBa
ObosHayvyeHue, HaumeHosaHue, KommeHnmaput, Aemop, OpeaHu3ayusi, Macca v
[1lnomHocmbe COOTBETCTBEHHO, a OCTarnbHble aTpnbyTbl — B NOMb30BaTENbCKNE CBONCTBA,
aBToOMaTM4eckn cosgaBaemMble B Mogenu. [pn HeobxoauMoCT! MOXHO YCTaHOBUTb
COOTBETCTBME aTpMOYTOB 1 CBOWCTB, B TOM YMCIie BMONMOTEYHbIX; AOCTYMHbI TaKkKe 3anncb
COOTBETCTBMI B (pann n yteHne ua danna.

4. Tlpu akcnopTte mogenu B doopmat JT nosdBmnack BO3MOXHOCTb Nepegayv napaMmeTpos
MUX n ceoncTte. CBoncTBa 3anMcbiBalOTCA B BUAE aTpmOyTOB.

5. TlosBunacb BO3MOXHOCTb COXpaHeEHUsA B dparn 1 YTEHNA 13 dhanna napameTpoB aKcnopTa
B bopmatbl STL, JT, STEP 1 napameTtpoB nmnopta n3 oopmartoB JT, STEP. Takum
o6pasom, ogHaxabl caenaHHy HaCTPOKMKY aKCnopTa UM MMNopTa MOXHO UCMOSb30BaTb
NOBTOPHO MK NepeaaTtb Ha Apyroe paboyee mecTo.

6. [MosiBMNacb BO3MOXHOCTbL MMnopTa moaenen popmarta OBJ.

7. MakcmmanbHoOe NMMHENHOE OTKIMOHEHME, KOTOPOE MOXHO 3a4aTb NPy HACTPOWMKE aKcnopTa B
dopmatbl STL, JT, VRML, yBennyeHo go 30 mm.

lpunoxeHus

1. OGopydoeaHue. Tpy6onpoeoodsi
MosiBunacb BO3MOXHOCTb YCTAHOBKM 311IeMEHTOB (OOHKK, WTyLepa) Ha NOBEPXHOCTb
TpyObl. Mpn ycTaHOBKE MOXHO 3a4aTb NOSOXEHWE anemMeHTa Ha Tpybe (cmeLleHue,
OTCTYN, HAKMOH), Ao6aBnTb NogpesKy No AMamMeTpy, Npn HEOBXOANMOCTN N3MEHUTL
napameTpbl anemMmeHTa. Ecnv B Mmogenu anemeHTa ykasaHo OTBEPCTME, KOTOpoe
Heobxoaumo [obaBuTb NpK YCTaHOBKE Ha Tpyby, TO OHO A4obaBNsAeTCs aBTOMaTUYECKN.

- [JobGaeneHa BO3MOXHOCTb NOCTpoeHus Tpybonposoaa B cbopke 6e3 cosnaHusa danna
Ha aucke.

- TlosiBMnacb BO3MOXHOCTb 3aaHus LuBeTa TpybonpoBogam no TeKyLeMy Crot. 3To
nossonseTt 6onee HarnNAAQHO oTobGpaxaTb pasHble CMCTEMbI B COOpKe ¢ nocneayoLLen
nepegadven LBeTa Crosi B YepTex.

- [losiBMnacb BO3MOXHOCTb B Ka4eCTBE aBTO3MEMEHTOB B CTUNe 406aBnNATb KPEeCTOBUHbI.

2. O6opydoeaHue: MemannoKoHCMpyKyuu
- B koHurypauuu npunoxeHusa gobasneHa HacTpoika pasmelleHUs BHOBb
CO3[aBaeMbIX NIEMEHTOB MPUITOXEHNS Ha CMOsX C 3aAaHHbIM LIBETOM.
- B Katanor npunoxexusa gobaBneHbl COpTaMeHThbI:

- [OCT 13622-91 lNpodunun npeccoBaHHbIE NPAMOYrOfibHbIE PABHOMONOYHOIO
TaBpPOBOro CEYEHUN N3 antOMUHUEBBIX N MarHMeBbIX CMaBoB.

- [OCT 29296-92 lNpodunu npeccoBaHHbIE NPAMOYIOfibHbIE HEPABHOMOSIOYHOIO
TaBpPOBOro CeYEHUS 13 antOMUHUEBBIX N MarHMeBbIX CMaBoOB.

- [OCT P 56043-2014 MNpodunu npeccoBaHHble Bynbboo06pasHbie MON0COBOro
CMMMETPUYHOIO M NOSIOCOBOr0 HECUMMMETPUYHOIO CEYEHUI C TpaneumneBnaHom
rOrfioBKOW M3 antoMUHMEBBIX CM1aBOB.

— [JobGaBneHbl KOMaHAbI:

— KHuya — co3gaeT aneMeHT KOHCTPYKLUMK Kopryca Afs COeQUHEHNST OTAENbHbIX
yacten Habopa, pacnonararowmxca nog yrnom. NMpegycMoTpeHa BO3MOXHOCTb
NOCTPOEHUS KHULbI C OTOTHYTbIM hnaHLeM.

- KHuua mopueeass — co3gaeT NUCTOBYIO AeTanb 4S8 nogkpenneHns cBoboHbIX
TOpLOB pebep KeCTKOCTH.

- Ha3sHayumb npunyck — Ha3Ha4aeT NpunycK Ha KPOMKM NMCTOBbIX AeTanen ang
KOMMeHcaumm HeTOYHOCTEeN Npu cbopke 1 cBapHbIX Aedopmaumsix.
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- Bbiepy3umb koHmyp e DXF — co3gaeT hbaiin ¢ KOHTYpOM NMCTOBOW AeTanu B
dopmate DXF ans nepenaymn Ha nasepHbin ctaHok ¢ YlY.

[Mpn NOCTPOEHMN U30NALMM FPaHN B KAYeCTBE rpaHuL, Tenepb MOXHO BbiIGupaTb

NMOCKOCTW.

Mpy NOCTPOEHNN N30NALUN FPaHU U U30NALMK Terna NosBUIack BO3MOXHOCTb

aBTOMAaTMYeCKM BbIOMpaThb KacaTenbHble rpaHn ¢ HaxxaTon knasuwen <Ctrl>.

[oGaBneHa BO3MOXHOCTb 3arpykatb MOAENWN MEeTanIOKOHCTPYKLUMIA, MOCTPOEHHbIX B

Aveva n coxpaHeHHbIX B (pbopmaTe xml.

Bansbi u MexaHu4eckue nepedaydu

3akoH4YeHa peanusaumsa noaaepXkkm paboTbl NPUNOXEHUsT ¢ MoHUTOpamMun 4K n nv
noao6HeiM, ¢ MacwTabuposaHuem wpudgToB 6onee 100%, 3aBepLueH nepexon Ha
mMacLTabvpyemMble MMKTOrpamMmmbl.

PeannsoBaHa BapnaTtMBHOCTb KOH(UIrypaLmm KOHCTPYKLMIA LLUECTEPEH, LLKUBOB,
3BE3404eK 1 T. 4. (pasHoobpasHble BMAbl NOAHYTPEHMI, BbIGOPOK, BLIHOCOB 3y0G4aThbiX
BEHLOB), 4TO o6ecneunno GLICTpoE M NPOCTOE NOCTPOEHNE MHOXECTBA AeTarlen Takoro
TMna .

Peanu3oBaH pacyeT 1 NpoekTMpoBaHMe KOHNYeCKon npsimo3ybor nepegaym
BHYTPEHHErO 3aLensieHuns.

[o6asneH HoBbIN BUA cTyneHn — LinnnHapuyeckas 6o6biLwka.

B moayne pacyeTta umnMHapuyeckMx nepefad BHELLHEro 3auenneHns peanv3oBaHa
WHTErpauusa ¢ mogyrnem MHorokputepuansHon ontummusaumm I0SO, yto obecneuunno
BO3MOXHOCTb nogbopa napaMeTpoB nepeaad, obecneymsaroLmnx 6ornee pecypcoemMkyto
1 HagexHyto paboTy nepeaad B Tex e rabapuTHbIX napameTpax.

Ona 3ybuaTbix yunuHapuyYeckux nepegay nobasneH BapnaHT goackm No BbicoTe 3yba
(MprMeHseTcsa Ha 3apyBeXXHbIX KOHCTPYKUMSX 3yOuaTbIX KOSec).

O6opydoeaHue: KabenbHble KaHasbl

MosiBUNack BO3MOXHOCTb fo6aBneHns Matepuana Ha anemMeHTbl NPSMOro yvyacTka
noTtka u3 cnpaBoyHukoB CtaHgapTHble nagenus unm NMNOJIMHOM:MDM.

B kayecTBe aBTO3MEMEHTOB B CTUIE MOXHO A00AaBNATb BEPTUKAIIbHbIE TPOVHUKA U
KPECTOBWHbI.

MosiBUNack BO3MOXHOCTb BblOOpa BapuaHTa BKHOYEHUS kabenbHOro kaHana B
ronoBHyto cbopKy: B BUAe COOpKM unu B BUAE OTAENbHbIX AeTanewn.

MosiBunack BO3MOXHOCTb 3afjaHusi LiBeTa KabenbHbIM kKaHanam no TeKyLemy Crot.
3710 no3BonseT 6onee HarnagHO oTobGpaxaTb pa3Hble cUCTeEMbI B COOpKe C
nocrneayroLen nepegayen Lseta crnosi B YepTex.

CeapHble coeOUHeHuUs!

ANropuT™M CO34aHMs CBapHbIX LUBOB B TPEXMEPHbLIX MOAENSAX MONTHOCTLIO NepepaboTaH ¢
Lenbto obecneyeHns BbICTPOro co3aaHMs MHOXECTBA CBaPHbIX LUBOB; OCYLLECTBIEH
nepexopn OT NOCTPOEHMUST OTAENbHbIX LUBOB K MOCTPOEHMIO CBapHbIX COeaUHEHWI, B
KOTOPbIX XPaHUTCSt MHPOPMALIMS HE TOSBbKO O LIBaXx, MX 0603Ha4YeHnn, HO U O
CBapMBaeMbIX Tenax U KOMMNOHeHTax. ATO NO3BOSSET B Nocneayouem paboTtatb co
CBapHbIM COeANHEHNEM Kak C eanHbIM MHPOPMaLUMOHHLIM OGBHEKTOM, MPOBOAMTL aHaNn3
Ha NPMBapPEeHHOCTb KOMMOHEHTOB CBApHO KOHCTPYKLIMM.

LLiBblI cBApHOro coeanHeHns npeacTaBnsaT cobor MHPOPMALUNOHHbIE (T. €. He
nmeroLLme peanbHoOn reomeTpum) obbekTbl. [ns co3gaHnsa MHPOPMaLMOHHbBIX CBapHbIX
LIBOB B cOOpKe NpeaycMOTpeHbl KomaHabl Taepoesbil woe, Yanoeol wos,
Cmbikoeol woe, HaxnecmoyHbil woe. B komaHgax peannsoBaHbl pa3finyHble
cnocobbl 3ag4aHna TPAEKTOPUIA N CEYEHWUI CBAPHbIX LLIBOB, BO3MOXHOCTW pasMeLLeHns
N N3MEHEHMS MOMOXEHMS KaK rpynmbl LWBOB, Tak U OTAENbHOrO LWBa BHYTPW rpynnbl.
lMpoeepka ceapHbix coeQUHeHUU — HOBasi KOMaHAa, NpegHasHavyeHHasa ans
aHanusa Modenun Ha Hanuyme npuBapeHHbIX/HENPUBAPEHHbBIX KOMMOHEHTOB,
BM3YyarbHOro KOHTPOMS NPUHAANEXHOCTU CBapHbIX LWBOB. [1peaycMoTpeHb!
cnegyoLwme cnocodbl aHanmaa:

— nokasaTb HENpMBapeHHbIE KOMMOHEHTbI;

— MnokasaTb NpUBaPEHHbIE KOMMOHEHTHI;

— MoKa3aTb LUBbl KOMMNOHEHTOB.
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lMpeobpa3zoeaHue ceapHbix wWeoe 8 meepdbie mesia — HOBas KOMaHAa,
nossonstoLian npeobpasoBaTtb MHGPOPMALNOHHBIE CBapHbIE LWBLI B TBEPAbLIE Tena,
4YTObbI 3aTEM C HAMWN MOXHO ObIfo paboTaTth kak ¢ Ternamm (genaTb Bblpesbl,
OTBEPCTUS, UBMEHSTb CBOMCTBA OTOOPaXKEHMS U TEKCTYPY U T.M.). DTO HYXKHO B
crny4asx, Koraa nocrne CBapku OCyLLecTBNsieTca MexaHoobpaboTka, a WBbl nonagatT B
o6paboTky. [NpegycmoTpeHsbl criegytowme cnocobbl Beibopa WBOB ANs
npeobpasoBaHus:

- BCE LUBbI;

— TONbKO Te, KOTOpble NpUHAANexaT BbIOpaHHbIM KOMMOHEHTaM;

— WBbl 00WMe Ans BblIOpaHHbLIX KOMMOHEHTOB.

HoBble BO3MOXHOCTU Mpu paboTe ¢ yepTexamu:

[na pegaktnpoBaHns 0603HAYEHUIN N KOHCTPYKTUBHbBIX 9NIEMEHTOB CBApPHbIX LLUBOB
JobaBneHbl BCnbiBaloLMe KOHTEKCTHbIE NaHernu.

[opaboTaHbl Ananory BBoaa Tekcta 0603HadYeHnn B komaHae O6o3HavYeHuUe
ceapHo20 wea.

HobaBneHa komaHaa YcsoeHoe u3zobpaxeHue ceapHO20 wea, No3BossioLLas
cosfgaTtb B rpadhn4ecKoM OOKYMEHTE crieayroLlme yCrioBHble 0603HAaYEHMS CBApPHbIX
weoB no NOCT 21.502:

- LLloB BHaxnecTKky, KOHTaKTHbIA, TOYEYHbIN,

- LLloB aneKkTpo3aknenoYyHblin BHaxXnNecTKy,

- CaapHas Touka.

B komaHge KoHcmpykmueHbie 3srieMeHmbl c8apHbIX W08 OTKOPPEKTMPOBAHbI
dopMyInbl pacyeTa nnowiagn NonepevyHoro Ce4YEHMs HannaBneHHoOro Marepmana
CBapHbIX LUBOB.

B HacTporikax komaHaa O6o3HavyeHue ceapHo20 wea n KoHcmpykmueHbie
asleMeHMbI ceapHbIX weoe obaBrneHa BO3MOXHOCTb yCTaHaBNMBaTb COCTaB
CBOWCTB B COOTBETCTBME CO CBOWCTBAMM, CO3A4AHHBIMUN B TEKYLLIEM OOKYMEHTE.
VcnpaeneHbl HangeHHbIE OLINGBKN.

MexaHuka: NpyXUHbI

Ho6aeneHbl HoBble pacyeTbl NpyxuH No OCT 5.9539-80 lNpy>XnMHbI BUHTOBbIE
umnuHapuyeckme. Hactoqwmin ctaHgapT pacnpocTpaHsaeTcs Ha MPYXUHBbI,
npyMeHsieMble B Cy4OBOM MaLLMHOCTPOEHUU, CyAOBOM MPUBOPOCTPOEHMM 1
3NEKTPOTEXHUYECKNX YCTPONCTBAX.

lMpn nocTpoeHnn YepTexa NpyxuHbl 6€3 NpoBeaeHnss pacyeTta, NosiBMIacb
BO3MOXHOCTb BblbOpa cTaHAapTa Ha TeXHU4Yeckne TpeboBaHus.

[obGaBneHa aHrnunckas nokanusaumst NPUNoXeHns.

CepBUCHbIE€ UHCTPYMEHTbI
YnydweHa n nepepaboTtaHa komaHaa 3ameHa mekcma:

nobaeneHa BO3MOXHOCTb MPOCMOTPa TEKCTOBbIX (hparMeHTOB, coaepKaLlmx NCKOMbIN
TEKCT, B CBA3M C YEM KOMaHAa nepeumeHoBaHa B lTouck u 3ameHa mekcma,
[obaBneHa BO3MOXHOCTb BblIOOpa OAHOMO MUIM HECKOJSBbKUX TEKCTOBbLIX (oparMeHTOB, B
KOTOpbIX OyAeT nponsBedeHa 3aMeHa TeKCTa (paHee 3aMeHANNCL BCE BXOXAEHUS),

B YepTexax n oparmeHTax gobasneHa nogcseTka o6bEKTOB B rpadouyeckomn obnactu,
KOTOpble coaepXaT NCKOMbIN TEKCT,

yrnpaBneHne npoLeccoM noucka n 3aMeHbl Tenepb NPON3BOAMTCS Ha cneumnansHOn
naHenu y BepTuKanbHOW rpaHnLbl OKHa (a He B guarore, Kak paHee) — 3TO No3sonseT
OOHOBPEMEHHO paboTaTb C KOMAHAOW N OTKPbLITbIMU JOKYMEHTAMMU,

B Habop 0ObEKTOB, rae AOCTYMHbI MOMCK U 3amMeHa, A00aBnNeHbl MaKpO31EMEHTbI U
cTpouTenbHble 0603HaYeHUs,

B NepeyeHb 06BEKTOB, KOTOPLIMW MOXHO OrpaHNYnTbL 00nacTb Noucka, 4oOaBNEHbI:
CKPbITbIE€ CITOU 1 BUAbI, MAKPO3NEMEHTbI, pa3mMepbl, MALLMHOCTPOUTESNbHbIE U
cTpouTenbHble 0603Ha4YeHus, Tabnuubl,

MOXHO BKIIOYUTb y4eT pernctpa 6ykB 1 NomCK Crosa LeIMKoMm,

TEKCTbl, BBOAMBLUMECS NS MOMCKA U 3aMEHbI, COXPaHAKTCA 0 KOHLA ceaHca paboThbl
B KOMMAC-3D 1 moryT ncnosnb3oBaTbCH NOBTOPHO.

KonBeptep ECAD-KOMIAC
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10.

11.

12.

13.

MonHocTbo NepepaboTaHa TeXHONOrMa «obpaTHoro» KoHesepTMposaHusa na KOMITAC-3D B

ECAD-cuctembl Yyepes popmart IDF.

PeanunsoBaHbl ABa cLeHapus:

- cosgaHue B KOMITAC-3D HoBoW nycTon nnaTbl U3 3apaHee co3gaHHoro wabroHa,
AopaboTka KOHTypa nnaTbl, yCTaHOBKA Ha NnaTy Modenen KnoyYeBbiX KOMMNOHEHTOB,
cosfgaHue IDF-cpannos ana umnopta B ECAD-cucteme;

- popa6otka B KOMIMAC-3D mogenu cbopku neyaTHOWM nnaTtbl, NOy4YEHHOW C NOMOLLbIO
3D-koHBepTepa u3 IDF-annos, nsmeHeHne KOHTypa nnaTtbl, U3AMEHEHUE NOSTOXKEHMNS
KOMMOHEHTOB, YCTaHOBKA HOBbIX KOMNOHEHTOB, OOHOBNEHME UcxoaHbix IDF-dannos
ans umnopta B ECAD-cucteme.

MoapobHoe onuncaHue npuseneHo B CnpaBoYHOM cUCTEME MPUNOKEHUS.

O6opynoBaHue. Kabenu n Xxrytbl

- [lepepaboTaHa BHYTPEHHAS TEXHONOMMSA NOCTPOEHNS Ten NPOBOOHWUKOB M 06LLMX
y4acTKoB Ha 6a3e «nnarmHHOM» TEXHONOrMKU. ATO NO3BONSIET YCKOPUTL
mMogenupoBaHue B 3—5 pas.

- [pwn pabote ¢ kabenamu n xrytamu, paspadotaHHbimMu B 19 1 20 Bepcuax KOMIAC-
3D, Heobxoaumo B noacbopkax XryToB yaanuTb BCE KpUBbIE-TPaCChl N KpUBbIE 0BLLMX
Yy4acTKOB (C OQHOBPEMEHHbIM yAaneHnem Ten), U 3aHOBO BbINONTHUTE KOMaHA4y
Co3damb modernb x2yma/kabessi.

- BBepgeHa onumsa novcka kpatyanien AnnHbl Tpaccbl. 10 yMOnYaHuio oHa OTKIOYEHa.
PekomeHgyeTcs BKoyaTb ONUUIO TOMBKO B TOM Cry4vae, ecriv Tpacca coeguHeHust
MOXeT MPOXOAMUTb MO HECKONbKUM BapyaHTam Lernoyek TpaeKTopun.

- [opaboTaHa yHKUNSI NOCTPOEHNS pa3BEPTKM XKryTa Ha NIOCKOCTb: Tenepb BCe
OTBETBNEHUS U3 Y3ra «KUCTOYKM» yknaabiBatoTcs B cektop -90...+90 rpagycos.

- Peanu3oBaHO NocTpoeHne Ten onfneTkn Ha OTAENbHbIX CEerMeHTax KpMBOW Tpaccehbl
XryTa unum Kpmeon obLuero yyacTka (paHee Teno onfneTkn CTPoOuUnoch BOOSb BCEW
KpvBOW).

- Peanu3oBaHO NocTpoeHune Ten onneTkn B MOAENN pa3BepTKu.

- [JopaboTtaHa CnpaBoyHas cuctema.

MexaHuka. AHUMaUunA
Ha NMaHenb BocnpousseneHus obaeneHbl KOMaH4bl NOKagpPOBOro BOCNPOM3BELAEHMS
Bneped n Hasao.

ABTOpaccTaHOBKa NO3nLMn

[obaeneHa komaHaa O6beduHUMBb 0603HaYeHUs1 No3uyull, npegHasHadYeHHas ans
3aMeHbl HECKOJTbKMX YKa3aHHbIX 0003Ha4YeHU NO3MLMN OOHUM MHOTOMOMOYHbLIM
obo3HaueHnem. KomaHga paboTtaeT Tonbko ¢ 0003Ha4YeHUAMM, KOTOPblE CBA3aHbI C
obbekTamu cneundukaumm.

Bu6nuomeka Mamepuansi u CopmameHmabl

AKTyanuanposaHbl crieaylowmne JOKYMEHThI:

FOCT 25820-2021(2014), TOCT 21046-2021(2015), FOCT 4748-2021(92), TOCT 32687-
2021(2014), TOCT 21743-2021(76), FTOCT 9559-2021(98), FOCT 2665-2021(86),

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

FOCT 9412-2021(93).

Bubnuomeka CmaHdapmHbie u3denus

B kaTanor Kpenex noGaBneHsbl:

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

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

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

N3meHeHUe KoMiriekma nocmaeku

1.

3 KomnnekTa NnocTaBkmn UCKMOYEHbl CreayroLme NpUnoXeHus:
- MeHepxep TUNOBbIX 9NIEMEHTOB,
- KonsepTtep PdiF-KOMIMAC.

B komnnekT noctasku BKItoMeH nporpamMHbii naket Cepeucel ACKOH, npegHasHavyeHHbIN

Aans:

- obHoBneHuna NMNO ACKOH yepes NHTepHeT;

— aBTOMAaTU4YeCKOro coctaBneHus otyeTta o cboe B pabote MO ACKOH;

- 3anycka npunoxeHmn ACKOH n3 eguHon pabouen obnactu;

- npegocTaBneHus Nonb3oBaTeNo akTyanbHON BaXXHOW MHpOpMaLMM OT KOMMNaHWK
ACKOH.

dyHKunoHaneHocTb Cepauca cbopa anarHoctudeckon nHpopmaumm NO ACKOH
NOMHOCTbLIO NepeHeceHa B nporpaMmHbin nakeT Cepsucsl ACKOH, noatomy Cepsuc cbopa
ANarHoCTU4EeCKON MHopMaLMmM Kak CaMOCTOSITENbHOE NPUIOXKEHNE U3 KOMMSEKTa
MOCTaBKM UCKIIOYEH.

Omnuyus eepcuu 20 om gepcuu 19

O6uwee

1.

[o6aBneHbl HOBblE BO3MOXHOCTM HAaCTPONKM nHTepdperica:

- nepewmeLlleHne Habopa naHenewn B cnucke,

- CKpbITMe Habopa naHenen,

- paboTta c nonb3oBaTenbCKUMKN Habopamu naHenen: fobasneHne, yaaneHue,
BKITOYEHME NONb30BaTENbCKOro Habopa, co3gaHHOro Ansi O4HOMo TMna JOKYMEHTOB, B
cnucok HabopoB Ansa Apyroro Tuna AOKYMEHTa,

- pobaBneHve B HAbOPbI yXKe NMEIOLLMXCS, T.e. BXOAALWMNX B Apyrne Habopbl, naHenen
(paHee naHenb gobaenanacb B HABOP TONBKO NyTEM CO34aHus),

- nepevMeHOBaHMe Morb30BaTENbCKMX MHCTPYMEHTArbHbIX NaHenen,

— HaCTpOWMKa KOHTEKCTHbIX NaHenen.

- BbIGOp rpynn HacTpoek npwu 3arpyske 1 cobpoce (Npy COXpaHEeHUN HacTpoek BbIGop
HEBO3MOXEH):

— WHCTPYMEHTarbHble NaHenn n naHenu ynpasneHus,
— KOHTEKCTHble naHenu,
— KnaBuaTypHble KOMOUHaLMW.

B onanore HacTponku knasmaTtypbl TeNepb 0OTOOPaXKaKTCA CUCTEMHbIE KOMaHAbI,
Hanpumep, komaHaa Co3damb o6ekm (<Ctrl> + <Enter>). KombuHauumm knasmLl,
Ha3Ha4YeHHble 3TUM KOMaHAaM, HEBO3MOXXHO M3MEHUTb UMK NepeHasHaunTb ApYrum
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KomaHgam. CucmemHble KOMaHObI OTMEYEHDI cneunanbHbIM 3HA4YKOM. ,D,OGGBJ'IGH
(*)VIJ'Ipr CuctemHble kOmMaHabl Ans 0To6pa>|<eH|/|;| B Ananore ToJibKO CUCTEMHbIX KOMaHA.

PeanunsoBaH Gonee TOYHbIV BapmMaHT pacyeTa pasMepoB CUMBOIOB LipudTa B TekcTe. MNpn
€ro MCMNoNb30BaHUN pa3Mep CUMBOJIOB HE 3aBMCUT OT MacLLUTabMpOBaHUS, 3a4aHHOro Npu
HacTponke Windows, n ncnonosoBanus ClearType (BNusiHue AaHHbIX NapameTpoB Ha
TekcTbl B KOMIMTAC-gokymeHTax Hanbonee 3ametHo B Windows 10 u BbipakaeTcs B TOM,
4YTO paKTMYeCcKasi BbICOTa CUMBOSIOB HE COOTBETCTBYET 3ajaHHON).

Yny4lweH npoLecc rpynnoBoro OTKPbITUSA OKYMEHTOB (Kak B criydae BblOOpa HECKOMbKNX
hannoB B gnanore OTKPbITUSA, TaK U B Cnyvae, Koraa npegbiayLwunn ceaHc paboTbl 6bin
3aBepLUEeH MPU HANUYMN HECKONBbKNX OTKPbITbIX AOKYMEHTOB):

- [pynnoBoe OTKpbITUE yCKOpPEeHO. Hanbonbwmnin adodekT 3ameTeH Npu OTKPLITUKX TPYMbI
OOKYMEHTOB HEDOMbLLOW 1 CpeHEN CIIOXHOCTW.

- Bo Bpems rpynnoBOro oTKpbITUSE AOKYMEHTOB Ha 3KpaHe oTobpaxkaeTcs OKHO
nHankaTopa npouecca. OHO COAEPXUT MMS OTKPbIBAEMOrO B AAHHbLIN MOMEHT
OOKyMeHTa 1 ccbiniky [NpepBaTh ANa npekpalleHns 3arpysku Bcex OCTaBLUMXCA
OOKYMEHTOB rpynnbl.

YcKopeHo nepeknoyeHne Mmexay Bkrnagkamm okymeHToB B okHe KOMITAC-3D Home.
HaunbonbLimn addekT 3ameTeH Npu NepexknioyeHn Ha BKnagky, rae B [lepese AOKYMeHTa
pa3BepHYTbl KBETBUY.

Mo npocbbam nonb3oBaTenen ysenuyeHa WmpuHa nonockl NPOKPYTKN Ha NaHensax
ynpaeneHus (JepeBo gokymeHTa, MNaHenb napaMmeTpoB 1 Ap.), @ TakkKe B HEKOTOPbIX
ananorax M OKHax.

TpexmepHoe modenuposaHue

1.

MosiBMNack HoBasi KOMaHAAa NOCTPOEHUsI NOBEPXHOCTeN — [ToeepxXHOCMb KOHUYECKO20

ceydeHusi. OHa co3faeT NOBEPXHOCTb, koTopas 0bpa3syeTcst NyTeM NepeMeLLeHNst KPUBOWA

KOHWUYECKOro CeYeHUs Mo ABYM HaMpaBnsitoLLMM C BO3MOXHOCTbIO M3MEHEHMWSI NapaMeTpoB
3TOro ceyeHus.

[MosiBUNMCH HOBbIE KOMaHAbl IMCTOBOrO MOAENIMPOBaHNUS:

- [lpeobpa3zoeamb 8 1UCMOBOE Mesio — CO34aET JIMCTOBOE TENO HA OCHOBE
MMeloLenca TBepaoTeNbHON UM NOBEPXHOCTHOM MOAESN.
lMnockue y4acTku nostly4eHHOro fIMCTOBOro Tena COOTBETCTBYIOT NSIOCKMM FPaHsM
NCXOAHON MOAENM, a Crmbbl — pebpam unu cKpyrineHnsM Mexay niocKMMmn rpaHsamm.
Hennockne rpaHn ncxogHom mogenu nrHopupyoTcs. [JoctyneH asTomaTUyeCcKknin NOUCK
CKpYINeHU, onpeaensiowmx nonoxeHme crnbos B IMCTOBOM Terne.

[MonyyeHHOE NUCTOBOE TENO COXPaHAEeT acCoLMaTUBHYIO CBA3b C UCXOAHOW MOAENbIO.

- Om6opmoegka — CTPOUT B NINCTOBOM Terne crub, pacnofnoXeHHbIN BAOSb NIIOCKOro
pebpa Npon3BonbHOM POPMbI MNK LENOYKM Takux pedep, coeqmMHAILWMNXCH No
KacaTtensHown.

- lmamnoeka mesioM — cO30aeT B IMCTOBOM Tene WTamMnoBKy no doopme apyroro, 3a-
paHee co3fgaHHOro B Moenu tena. Npu BbINONHEHUN onepaunn nonb3oBaTeslb MOXeT
yKasaTb, ABNSETCH NN 3TO TENo NyaHCOHOM U MaTtpuuen, 1 (ONuMoHanbHo) BbIOpaThb
rpaHun ons BbIpyOKM — Ha UX MecTe B LUTaMnoBke OyayT OTBEPCTUS.

Mcnonb3oBaHHOe B onepaummn Teno MoxeT 6biTb CKpbITO Unn octasrneHo. Co3gaHHas
LUTaMMNOBKa COXPaHAET C HUM acCoLMaTUBHYIO CBA3b.

MosiBunack HOBasi KOMaH4a AnarHocTnkn — Cemka epaghukoe kpueusHbi. OHa paboTaeT

C NOBEPXHOCTbLIO U MO3BOMNSAET OLEHUTb ee KpMBU3Hy. PesynbTtaT paboTbl KOMaHabl —

rpadovkn KpUBU3HBLI ANA NUHUIA NepeceyeHns NOBEPXHOCTU C NITOCKOCTAMM,

PacnonOXeHHbIMMN:

- nubBo napannenbHO ykasaHHOW nosfb3oBaTenemMm 6a3oBoK MOCKOCTH,

- nmbo pagmanbHO BOKPYr TOYKM, YKa3aHHOW Nonb3oBaTenemM Ha uccnegyemMomn nosep-
XHOCTM (BCE MMOCKOCTM NPOXOAAT Yepe3 HOpMarib K MOBEPXHOCTU B YKa3aHHOWN TOYKE).

[lo6aeneHa komaHaa Pasmep dyau. OHa No3BonseT NPoCTaBUTb pa3Mep ANWHbI Oyru K
pebpam, nveroLmm hbopmMy Ayrn OKPYKHOCTH, a TakkKe K MPOCTPAHCTBEHHbIM Ayram.
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10.

11.

12.

13.

MosiBunack komaHaa Pa3pe3amsb, NO3BOMAIOLLASA pacceyb TEro UM KOMMOHEHT Ha
HECKOIbKO YacTen, Kaxxaas n3 KOTOpbIX CTAHOBUTCH CaMOCTOSATENbHBIM TEMOM.

Cekywnmm obbekTamm MoryT GbiTb MAOCKOCTU, MOBEPXHOCTU, NONy4YaeMble
BblJaBNMBaHNEM 3CKM3a, 1 Apyrne obbekTbl. Bo BpeMsi BbINONIHEHNST KOMaHObl MOXHO
ykasaTb, Kakne 13 obpa3oBaBLUMXCHA TN OOMKHbI OCTaTbCA B MOAENMN.

PesynbTaTt npuMeHeHns komaHabl Pa3pe3amb K KOMNOHEHTY COOpPKM — NOsSIBMEHNE B
cbopke HoBbIX Ten. KOMNOHEHT nNpy 3TOM nepectaeT oTobpaxaTbcs U yunTbiBaTbcs B MLIX
cbopku.

MosiBUNack HoBasi koMaHAa pefakTupoBaHus — lMepemecmums 2paHu. OHa 3aMeHsieT
yKa3aHHble rpaHn 3KBUAMCTAHTHbIMWU HA 3ajaHHOM PacCTOSIHUM U B 3a4aHHOM
HanpasreHun, MoanduLmpys coceaHve rpaHu TakuMm ob6pasoM, YTobbl TeNo/NoBEPXHOCTb
oCTaBarnoch LenbIM.

B komaHaoe YO0anume 2paHu Tenepb MOXHO BKITHOYUTb COXPaHEHMe LienocTHOCTU. B
pesynbTaTe rpaHu, cocegHve ¢ yaanaeMmbiMy, MOANMULMPYIOTCA TakuMm 06pa3om, YTOoObI
Teno/noBepxHOCTb OCTaBanoch LenbiM. 3TO NO3BONSAET yAandTb U3 MOAeNn Takue
3NEMEHTbI, Kak OTBEPCTUSA, hackun, CKPYrneHns 1 T.n. B Criy4ae OTCYTCTBUSA UCTOPUM
NOCTPOEHUs (Hanpumep, ecnu getanb — UMMNOPTMPOBaHHas).

B komaHabl CMeweHHast niockocmb v [riockocmb nod ya2nom fobaeneHa
BO3MOXHOCTb YKa3aHusl KonmyecTsa nrockocTel. bnarogapsi aTomy 3a 0[IMH BbI30OB
KOMaHAbl MOXHO MOCTPOUTb HE OAHY, 8 HECKOIBKO NIOCKOCTEN, PACNONOXEHHbIX C
3a[laHHbIM JIMHENHbLIM UMK YITIOBbLIM LLAroM.

B komaHae JluHelHbIlU pa3mep YyCOBEPLLUEHCTBOBaH BbIOOP OOBHEKTOB: NPU YKasaHUK
OKPYXXHOCTU (Hanpumep, Kpyrnoro pebpa) BblopaHHOM CYMTAETCS TOYKA LieHTpa 3TON
OKPY)XHOCTW, NPW YKa3aHMN pa3oMKHYTOWN KPUBOWN — ee CpeaHsisi TOYKa, NPy yKasaHum
LUMNNHAPUYECKON/KOHNYECKON NOBEPXHOCTN — OCb 3TON NOBEepXHOCTU. Bnarogaps atomy
NpocTaHOBKa pa3mMepoB ynpocTunach.

Mpwn paboTte co BcnomMoratenbHbIMU MIOCKOCTAMM U NITOCKOCTAMM aBCONOTHON CUCTEMBI

KoopAuHaT cTanu AOCTYMNHbI CneayoLmne BO3MOXHOCTH:

- ABTOMaTMyeckas MOAroHKa pasamepa NpsiMOYrofbHNKa, CUMBOJSTM3NPYIOLLIErO NITOCKOCTb,
noa rabaput mogenu. MNoka noaroHka BKIKOYEHA, PyYHOE M3MEHEHME MPSIMOYrofibHMKa
MITIOCKOCTU HEBO3MOXHO.

- OtobGpaxeHune B rpadmnyeckon obnactv Hagnucu, cogepkallen HanmeHoBaHNe
nnockocTtu. Nocne nepenMmeHoBaHNsi 00beKTa MeHSAETCS U TeKCT Hagnucu. LLenyok
MbILLIbIO MO HAAMUCK BblAEMNSET MNMOCKOCTb.
3ameyarHue. OTobpakeHne HagnMcn ¢ HaMMeHOBaAHNEM BO3MOXXHO Takke Ans
cnenyowmx o6bEKTOB:

— BcnomorarerbHasi oCb,

— noKanbHas cuctema KoopauHar,

— KOHTPOINbHas 1 NPUCOeaMHUTENBHAA TOYKN.
Mo ymonyaHuto NOAroHkKa pasmMepa nnockocTy 1 oTobpaxeHne Hagnucen o6beKToB
OTKITHOYEHDI.

[opaboTaHa onepauus Bbl4aBnNMBaHWs: TENEpPb B KAYECTBE CEYEHUS MOXHO
OOHOBPEMEHHO MCMONb30BaTb HECKOILKO Pa3HbIX OOGBEKTOB: rpaHen, KpMBbIX, 3CKU30B (B
TOM Yucre oTaeNbHbIX 06r1acTen ackM3oB).

Ecnu kpuBble B 3ckn3e nepecekaroTcsi, TO NoslyyaroLmecst y4acTku MOXHO MCMONb30BaTh
Kak camoCTosiTENbHblIE 0OBbEKTbI B Ornepaumsix, KoTopble 4onyckatoT paboTy ¢ COCTaBHbIMU
KpMBbIMU. HanprmMep, y4acTku NepeceKkatoLLmnXcst KpUBbIX 3CKM3a MOXKHO MO OTAENbHOCTU
BbIOMpPaTh NS BKIHOYEHMS B TPEXMEPHbIN KOHTYP, rPaHuLy 3annaTku, TpaeKTopuio Ans
anemeHTa No TPaeKkTopuK, KPUBYIO As MaccvBa BAOMb KPUMBOW 1 Ap.

Toukm nepeceveHmns KpMBbIX 3CKM3a MOXHO MCMONb30BaThb Kak 0OblYHbIE BEPLUMHbI:

Hanpumep, NpMBsA3Ka K TOYKaM nepeceyeHnst KOHTYPOB B 3CKM3e AOCTYMHa Npu NOCTPOEHUn

TpEXMepPHON NOMaHOR, NIIOCKOCTM MO TPEM TOYKaMm 1 Aap.

- PaHee KpuBy0 3cKM3a MOXHO 6bIno BbIGpaTb TOMBKO LIENMKOM, NPUBA3Ka K TOYKaM
nepeceYeHnst KpUBbIX 3CKM3a Oblna HEBO3MOXKHA.
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14.

15.

16.

17.

18.

19.

- [pn NOCTpOEHNN KOHTYpa BO3MOXHOCTb BblOMpaTh cnocob npoxona HeBEeTBSALMXCA
Y3MNOB: aBTOMaTU4YeCKM Unn Bpy4yHyto. COOTBETCTBYIOLLMI NepekrntoyaTerb HaXo0anTCa
Ha NaHenun napameTpos.

HopaboTaHa komaHaa lMoeepxHOCMb MO cemu Kpuebix:

- [losiBunacb BO3MOXHOCTb MCMONb30BaHMNS MHOIFOCErMEHTHbIX KPUBBIX (paHee
Aonyckanucb Nyb OgHOCErMeHTble KpuBble). MHOrocermeHTHasi KpuBasi MOXET ObITb
npeacTaBrieHa TPeXMEPHbIM KOHTYPOM U KOHTYPOM B 3CKU3E.
lMocKonbKy KOHTYP/3CKM3 Y4acTBYET B Onepaumm Lenukom, ganbHenwee gobaeneHue B
Hero o0BbEKTOB UM yaaneHne o0bLEKTOB BNMsieT Ha oopMy MOBEPXHOCTMW.

- TlosiBunacb BO3MOXHOCTb SIBHOIO yKa3aHWsi TOUYEK KPMBbIX, KOTOPbIE AO0MKHbI ObITb
COEeNHEHBI APYr C APYroM B pe3ynbTaTe MNOCTPOEHUs. DTU TOUKM 00pasyioT Tak
Ha3blBaeMble LIEMOYKN coeanHeHust. Llenoykn MoxHO co3gaTth ana obomnx HanpaeneHun
U n V nnu Tonbko Anst 04HOro.

- [JHo6GaeneHa onuus Ommumu3ayusi ghopMbi, KOTOPAsi BKITHOYAET NPUMEHEHne
anropuTMa, yCTpaHsIloLWero Henpeackasyemble BCNIIECKM HA HEYACTO 3agaHHON, HO
[OCTaTO4YHO UCKPUBMEHHOW CETKE KPUBbIX.

- [JobGaeneH nepekntovaTtenb HanpaBneHUs COMNPsKEHNsS1 CO34aBaeMON NOBEPXHOCTU C
OpYron NoBepxHOCThbHO. MNepekniovaTtens OCTYNEH, ecnn ycnosue conpsbkeHns — Mo
kacamesnbHoU vnn lNMepneHOUKYIsIPHO U eCn He 3aaHbl KpUBble HanpasneHus V.

— CHSATO orpaHnyeHne Ha pacrnosoXeHne KpMBon HanpasneHnst V ans crny4as, Koraa oHa
TOJbKO OfHa: TeENEPb 3Ta KpMBasi MOXET NPOXOAUTL Yepes Nobble TOYKN KPUBLIX
HanpaBneHnsa U (paHee — TONbKO Yepes3 KOHLEBLIE).

B maccuee onepauun ynydweHa obpaboTtka onepaunin Omeepcmue n Omeepcmue 8
Jlucmoeom mere: 0OTBEPCTUE C NOAYMHEHHBIMU 06bekTamu Pe3b6ba n/unu Ocb
BblBMpaeTca Npy NOCTPOEHNN MacCcuBa Kak eauHbIn 06bekT. Takum obpasom, Bce
ak3emnnsipbl Maccusa OyayT 6€3yCcnoBHO MMETH Te XKe NOAYNHEHHbIE OO BEKTLI, YTO U
NcxodHbIN anemeHT. PaHee ans konvpoBaHus pe3bbbl ee He06x0aAMMO BbINo ykasbiBaTb
KaK OTAenbHbI NCXOOHbI OOBEKT MaccuBa; KonMpoBaHWe OCEBOW NMHUM OTBEPCTUS BbINo
HEBO3MOXHO.

HopaboTaH dyHKLMOHAN MacCMBOB:

- nosiBMracb BO3MOXHOCTb KOMMPOBAaHUSA MAaCCMBOB TeN U NOBEPXHOCTEN (paHee 3To
ObIN10 4OCTYNHO TOMBKO AN MAacCMBOB KOMMOHEHTOB, Onepauni, ToYeK U KpUBbIX),

- 9K3eMnnsipbl Maccmea MOryT KONMPOBATLCHA MO OTAENBHOCTU, T.€. UCNOMb30BaThCS B
KayecTBe UCXOAHbIX OO BEKTOB NpY MOCTPOEHUN OPYIMX MacCUBOB,

- B MaccuBe Mo To4YKaM B KayecTBe Habopa TOYEK MOXHO MCMOMb30BaTh MMEKOLMNCS B
MoOenn MaccmB ToYek, ykasas ero B [lepeBe (paHee TOYKM MaccmBa HY>KHO 6bIno
yKasblBaTb B rpadpuyeckon obnactm — no oTAenbHOCTU NN PaMKon),

- u3MeHeHne o603HaYveHns y nboro ak3emnnspa Maccvea Ten pacnpocTpaHaeTcs Ha
BCe OCTaslbHble 3K3eMMMspbl, BKNOYaAS UCXOAHbIN 06 BbEKT; UIBMEHEHNE HAaMMEHOBaHWS
OOCTYMNHO TOMbKO ANs UCXOAHOro 06beKTa, 9TO U3MEHEHME ToXe nepefaeTcs BO Bce
3K3eMnNApbl MaccuBea,

-~  NosIBMIIacb BO3MOXHOCTb KOMUPOBAHUSA OCEBbIX JIMHUNA.

PacLumpeHbl BO3MOXHOCTM COMPSKEHMSI KOMMOHEHTOB-3K3EMMISAPOB MacCUBOB:

—  COMPSPKEHUS MOXHO HakrnaablBaTb Ha 3K3EMMNNSPbl MAccuBa Mo KOHLEHTPUYECKOW
ceTke,

- Ha 9K3eMnnsipbl MaccvBa Mo napannenorpammHON CETKE COMPSHKEHNUS MOXHO
HaknagblBaTb HE3aBMCUMO OT YPOBHS BIIOXXEHHOCTM (paHee — TONbKO Ha 3K3eMMusipbl
NMepBOro YpPOBHS, T.€. Tak1e, KOTOpble HEe ABMSTCS 3K3eMNspaMu Apyroro Maccuea).

B komaHaoe Pa36bueHue noeepxHOCMuU NosiBUiacb BO3MOXHOCTb MCMOMb30BaTh TEMNO U
NMOBEPXHOCTb B kKadecTBe pasbuBaemoro o6bekTa (paHee nNpu ykasaHun Terna/noBepxHOCTH
dopmMmpoBancsa pUKCUpoBaHHLIN HA0OP rpaHen, KOTOPbIA He MEHSANCs nNpu
nepecTpoeHun).

HopaboTtaHa komaHaa lMpoeepka konnu3sul: [ob6aBneHbl oNuun, ynpaensaoLwme
00paboTkor 00bEKTOB, OTOOpaKeHNe KOTOPLIX BbIKITHOYEHO B AAHHbLIA MOMEHT, U
06BHEKTOB, COCTABMAOLLMX KOMMIOHOBOYHYHO FrEOMETPUIO.
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20.

21.

22.

23.

24,

25.

26.

27.

28.
29.

[opaboTtaH ananor lMapamMempbi 3epKasibHO20 OmpaXkeHuUsi KOMIMOHEeHMOoe:

- [ns rpynnbl OAMHAKOBbIX KOMMNOHEHTOB MOXHO O4HOBPEMEHHO U3MEHUTL NapaMeTp
Cnocob ecmaeku, Pesynbmam, [lonoxeHue komMnoHeHma wnn Budumocmsb
¢ghaHmoma nytem BbibGOpa HY>KHOrO 3Ha4YeHMs NapaMeTpa B CTPOKE 3arofioBKa rpynnbil.
PaHee cTpoka 3aronoska rpynnbl 6bina NycTon, a napameTpbl KOMIOHEHTOB
3aJaBanncb TOMNbKO MHAMBUAYANbHO.

- 3HaueHus napameTpoB Crnocob ecmaeku n Pesynbsmam otobpaxatoTcsa B popmarte
«MNMKTOrpamma + TekcT». PaHee 3Ha4YeHuMs nokasbiBanucb TOMbKO B BUAE MUKTOrpamMm.

B pexnme cevdeHna mogenun 0T06pa>|<ar0Tc;| JINHUN, NO KOTOPbIM CeKyLlasa NioCKOCTb
nepeceKkaeTcd C rpaHAMnN Mmoaenu. Enaro,qap;l 3TOMY CTano y,1:|,o6Hee BM3yalbHO
KOHTpOJ1IMpOBAaTb B3aMHbIE NnepecevyeHna Ten n 3a3opbl Mexay HUMN.

MosiBUNack BO3MOXHOCTb BCTABKN KOMMOHEHTOB B COOPKY MyTEM «NepeTackMBaHNs»
danna mbiwbio n3 MNMposoaHuka B okHo KOMIMAC-3D Home, Ha Bknagky c6opku. [JaHHbIN
€cnoco6b MOXXHO NMPUMEHATb And BcTaBku B coopky kak mogenen KOMIMAC-3D Home, Tak
mogernen n3 obmMeHHbIX (opmaToB.

MNosBunack BO3MOXHOCTL BBOAA MPON3BOSILHOW Macchl Ang Ten. PaHee macca Tena
BblYMCNSINAch HA OCHOBE ero obbema 1 NNOTHOCTM MaTepuana.

YCKOpEHO NOCTPOEHME MaccmBa onepaumii B Mmogenu. Oddekt Hanbonee 3ameTeH Ha
mMaccmBax ¢ 60MbLUMM KONMYECTBOM 3K3EMMIIAPOB, a TakkKe Ha reoMeTpUYECKNX MacCuBax.

B 6onbwmnx cbopkax yckopeHo BbINOMNHEHWE onepaunn Omeepcmue ¢ aBTOMaTUYECKUM
onpepenexHnem obnacTv NpUMeEHEHs.

[ns KOMNOHEHTOB COOPKM 2-r0 U NocNeayLLMX YPOBHEN CTano AOCTYMHO U3MEHEHNE

BuanmocTn 6e3 nepegayum B doann noacbopku, cogepkallen JaHHbI KOMMOHEHT, a Takke

BO3BpaT KOMMOHEHTA B UCXOOHOE COCTOsIHME (YCTaHOBIIEHHOE ANnd Hero B dpanne

noacbopku). Takum obpasom, Tenepb B [lepeBe NOCTPOEHUS AN KOMMIOHEHTa MOTyT

oTobpaxaTtbcsa crnegyowme 3Ha4kn, KOTopble NOKa3biBalOT BUAMMOCTb:

- Hacnedyemcs - eudumbili nnn Hacnedyemcs - CKpbiMbIli — €CN BUAMMOCTb
KOMMOHEHTAa TaKkasi e, kak B hanne cogepxallen ero noacbopku;

-  Budumblil vnn CKpbIMbIl — €CnN BUOMMOCTb KOMMOHEHTa B TeKyLen cbopke
N3MeHeHa No cpaBHEHUIO ¢ dharirioMm NoacbopKM.

brnarogaps aToMy B pa3sHbIX BCTaBKax O4HOM M TOM e NOACOOPKN MOXHO

BKMIOYMTL/OTKMIOYMTL NOKa3 pasHblX KOMMNOHEHTOB (paHee TakMe BCTaBKW BbIrnsaenm

OLMHaKOBO).

PeanusosaH pPeEXnM nsonaumm Bbl6paHHbIX KOMMOHEHTOB C60pKVI. B atom pexunme
OT06pa)KaIOTCﬂ TOJIbKO YKa3aHHbl€ MoJsib3oBaTesieM KOMMNOHEHThbI, Tela Ui NoBEepPXHOCTH,
a Bce ocTalbHble 00bEKTDI CKpbIBaAKOTCA. Mocne BbIxoaa u3 pexunma n3ondaumm BMuguMocCTb
0b6beKTOB BOCCTaHABNNBaETCA.

YnyuweHo oTobpaxkeHne TEKCTOB B MOAENSAX.

YBenuueHa npounssogntenbHocTb pabotel KOMIMAC-3D Home (acdbdbekT Hanbonee
3aMeTeH npu paboTe ¢ 6onbwmmn cbopkamm):

- ycKopeHo cpabaTbiBaHMe NOACBETKN OOBHEKTOB NOA KyPCOPOM,

— yCTpaHeHbl 3aMeaneHns Npyu Havyane BpalleHus/nepeMeLLeHnsa mogenu.

Fpaghuyeckue dokymeHmbI

1.

Mosisunack komaHga fyzoeast oceeas nnuHuUsA. PesynbtaTt paboThl KOMaHabl —
LWITPUXAYHKTUPHAsA Ayra 3afaHHoro paguvyca, BbICTynaroLwas 3a ykasaHHble KOHLEeBble
TOYKN.

HopaboTaHa komaHoa Aemooceegast:

- [lpu ykaszaHun OBYX KOHLIEHTPUYECKNX OKPY>KHOCTEN/Oyr CTPOUTCA NPOXOAsLLasa Ha
paBHbIX PACCTOSIHUAX OT HUX OCEeBas OKPY>KHOCTbL/ayra.

- (onsa accoumaTMBHbIX YepTexen) Npun ykazaHUn TOYKM BHYTPU NPOEKLUN FpaHu,
umetoLLern opmMy NOBEPXHOCTU BpaLLeHUs, co3gaeTcs oceBas NUHNA 3TON
NOBEPXHOCTH.
3ameyarue 1. Ana paboTbl hyHKUMOHaNa TpebyTcs 3arpyXeHHble U3 Moaenu
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JaHHbIE.
SameyaHue 2. B yepTexax, co3gaHHbiX B npeablaywmnx sepcusax KOMIMAC-3D Home,
[aHHas BO3MOXHOCTb JOCTYMHA NOCIe NepecTpoeHmst.

AccounaTuBHBIN pa3Mep Ayrn OKPY>KHOCTM MOXKET ObITb yrnpaBnstowmm. Takum o6pasom,
Tenepb MOXHO YNpaBnsaTb ANMHOW AyrK, 3adaBas pasmepy HeobxoaMmoe 3HadeHwve.

CeTka LUEHTPOB A4NA rpynnbl OKPY)XXHOCTEN B acCOLMATMBHOM BUAE TENepb aBTOMATUYECKM
co3gaeTcsa U B TOM crny4vae, ecnv AaHHasi rpynna OKpy>KHOCTen npeacTasnset cobon
NPOEKLM0 MaccuBa, KOTOPbIN ABMNSIETCA 3K3EMMNIAPOM APYroro Maccuea (paHee ceTka
co3gaBanach TOMbKO Anst KonMpyemoro ob6bekTa, HO He Arsi ero Konun).

3ameyaHue. B yepTexax, co3gaHHbix B npeablaywmx sepcusax KOMIMAC-3D Home,
AaHHas BO3MOXXHOCTb AOCTYMNHa Nocne NepecTpoeHus.

B ananore CuHxpoHu3ayusi 0aHHbIX OCHOBHOLU Hadnucu u Modesu NnosiBunach
BO3MOXXHOCTb BBOJA HYNIEBOrO KOMNMYECTBA 3HAKOB MOCHe 3ansiTon B 3HAYEHWUM MacChl.

N3meHeHa paboTa ¢ aBTOMaTUYECKM CO30aBaEMbIMM B aCCOLIMATUBHBIX BUAAX OCEBbIMM

NMHMAMMK, 0603HAYEHNSAMM LIEHTPOB M CETKAMWN LIEHTPOB:

- UYto6bl yOpaTb 13 YepTexa OCEBYIO NNHUIO, €€ HY>XHO yaanuTb. KomaHaa cKpbiTust
GonbLUe He MPUMEHSETCS K OCEBBIM NMHUSIM.

- BkntodyeHne/oTKNYeHne onuun ynpasneHns 0CeBbIMU IMHUAMKU, 0603HAYEHMAMM
LEHTpa 1 CeTkaMu LEHTPOB B MapaMeTpax y»Ke CO3[4aHHOro Buaa Tenepb NpuBoauT K
aobaBneHunio/yganeHunio CoOoTBETCTBYOLLNX OOBEKTOB — KpOMe TeX, KoTopble 6binu
yaaneHbl/nocTpoeHbl BPY4HYIHO.

B ananore Bbibopa cnos Ansa nepeHoca BblAeNeHHbIX 00BbEKTOB CTano A0CTYNHO
N3MeHeHne BCex napaMeTpoB CroeB TekyLlero suaa (paHee 6bi10 AOCTYMHO TOSLKO
nepeMmMeHoBaHue).

YCKOPEHO BbIMOMTHEHNE CreayoLwmnx onepawmn:

- o4ncTKa obnactu,

- paspyLleHne MakpO3fIEMEHTOB,

- Bblbop 00bekTOB B [lepeBe accoLMaTMBHOMO YepTexa,

- nepepucoBKa YepTexa Ha aKpaHe (B HEKOTOPbIX Cny4vasix).

Paboma co ceolicmeamMu u omyemamu

Mpun paboTe ¢ Mogenbo AOCTyNHa HOBasi NaHesb ynpasneHus — Cocmae u3sodenus,
npegHasHavyeHHas ans paboTbl CO CBONCTBAMM U3AENNSA N €0 COCTaBHbIX YacTeun.
CocTaBHbIMU YacTAMM SABMISAKOTCS KOMMOHEHTbI NEPBOro YpoBHS 1 Terna. C noMoLLbio
lNaHenu cocTaBa n3genusi NonNb3oBaTerib MOXET:

- [lpocmaTpuBaTh TeKyLLMe 3HaYEHNA CBONCTB U3OeNus U ero COCTaBHbIX YacTen.

— PepaktupoBaTb 3Ha4eHMsi CBONCTB, B TOM YUCIe NPUBOANTb CBOMCTBA COCTaBHbIX
yacTel B COOTBETCTBME C UCTOYHMKOM. CBOMCTBA OAMHAKOBbLIX COCTaBHbIX YacTemn
MOXXHO U3MEHSATb OLHOBPEMEHHO.

- YnpaenaTb BXOXOEHWEM COCTaBHOW YacTu B cneumduKauuio TekyLwero CTung unm B
cocTaB nsgenus (T.e. B cneundmkaumm BCex CTUnen).

- [obGaBnaTb B M3genune cocTaBHble YacTu, He NpeacTaBeHHbIe BU3yaribHO, T.€.
co3gaBaThb TakMe COCTaBHbIE YacTu, KOTOpble ABNAIOTCA NULLb HAbopamu CBOMCTB U He
CBSI3aHHbIE HU C KAKUMW Tenamu Uimn KOMMNOHEHTaMW.

— YpanaTtb cocTaBHble YacTu. [pn 9TOM yaaneHne CocTaBHOM 4YacTu, COOTBETCTBYHOLLEN
Teny/kOMNOHEHTY, O3Ha4YaeT yaaneHne JaHHOro o6bekTa u3 Mogenu.

lMaHenb cocTaBa u3genusi UMeeT ABa BapuaHTa OTOOpaXXeHNs:: KOMMAaKTHbIN,

noKasblBatoLLMn TONbKO cBorcTBa Obo3HavyeHue n HaumeHogaHue, n pa3BepPHYTbIN,

MoKasblBatoLLMiA BCE CBONCTBA, UCMOSb30BaHNE KOTOPbIX BKIHOYEHO B MOAENN.

Paboma co cneuughukayueli

B nogunHeHHOM pexnme paboTbl ¢ 0O6bekTamu cneumdukalymm ctana gocTynHa komaHaa
Paccmaeumsb nosuyuu. OHa npucBavBaeT obbekTam nocnegoBaTternbHble HOMEpa,
HaumHas ¢ 1, C y4eTOM pe3epBHbIX CTPOK B KaXkgoM pasgene (paHee 06bekTbl nonyyanm
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HoMepa B nopsake AobaBneHns u 3T HoMepa He N3MEHSNUCL A0 CO34aHus
crneundukauumn no AOKYMeEHTY).

Mocne Toro, Kak No AOKYMeHTY OyaeT co3daHa cneumdurkaumusi, pacieT HOMEPOB NO3NLNIA
NPOMN3BOANTCSH YXKE B HEW M NOMYYMBLLUMECH HOMEpPA NepefatTCca B AOKYMEHT. [1oaTomy
nocrie cosgaHuda no AoKyMeHTy cneuudukauum komaHga Paccmaeums no3uyuu
nepectaeT 6bITb JOCTYNHOWN.

2. B KOHTeKcTHOe MeHIo A4elikn obbekTa cneundunkaumm gobaeneHa komaHaa OmKpbImb
ucmo4Huk ceoticmea. OHa OTKpbIBAET JOKYMEHT, B KOTOPOM ObIfio 3agaHo
oTobOpaxaemoe B fg4enke 3HavyeHne CBoMCTBa. Hanpumep, ecnuv Bbi3BaTb 3Ty KOMaHAy 4SS
a4enikn @opmam, TO OTKPOETCA NOAKITIOYEHHbIN K 0O bEKTY cneundurkanmm YepTex, a ecnu
ans a4enkn HaumeHosaHue, TO — MoAenb.

3.  OnTumMM3MpoBaHO co3aaHne oObLEKTOB B rpyNMnoBOM cneumndukaumm no sapmaHTy A.
Tenepb pasmelleHne HoOBOro obbekTa 3aBUCUT OT TOro, rae 6bina BolaeneHa cTpoka nepes
BbI30OBOM KOMaHAbl 4o6aBneHns obbekTa unu pasgena: B NOCTOSHHbIX AaHHbIX UK B
OOHOM U3 UCMONHEHWIA; OBBEKT, Co3AaBaeMblit B MyCTON crieumndukalmmn, pasMmeLLaeTcs B
MOCTOSIHHBIX AaHHbIX. PaHee HOBbIV 0OBEKT BCerga cosgaBarics B OCHOBHOM UCMONHEHUN.

4. Ecnu cBonctBo Obo3HavyeHue nnm HaumeHosaHuUe COCTaBHOM YacTu U3OeNNSA He CBA3aHO
C VCTOYHMKOM, TO COOTBETCTBYHOLLAA siuerika obbekTa cneundmkaumm BbiaenaeTcs
KpacHOW pamKou — Kak B MOAYUMHEHHOM pexume paboTbl ¢ 06bekTaMu crneumdukalmm, Tak
N B cneumndukaumm, K KOTOPon NOOKIHYEH JOKYMEHT Ha nsgenue. MNpu paboTe B
NOAYNHEHHOM PEXMME MOXHO, HE BbIXOASA U3 HEro, BEpHYTb CBOMCTBY O603HayYeHue nnm
HaumeHogaHue cBsi3b C UCTOYHMKOM. [N 9TOro cnyXut komanga lo ucmo4Huky B
KOHTEKCTHOM MEHIO BbIAENTIEHHON AYENKM.

5. YcoseplueHCTBOBaHa NpoOCTaHOBKA NO3ULMIA B aCCOLMATUBHOM YepTexe:

- CospgaHHoe 0603HaYeHme No3numMmn aBToMaTUYECKN BKITOYAETCs B 0ObeKT
cneunduKkaumum KOMMNOHEHTa, Ha KOTOPbIA yKa3blBaeT NIMHUA-BbIHOCKA 0603HayYeHus.

- B cny4ae, Korga To4ka Havana BbIHOCKM 3aaHa BHYTPWU KOHTypa NPOeKUUn rpaHu,
cucTemMa onpegensieT, KaKoMy KOMMOHEHTY NPUHaANEXUT rpaHb.
Ecnn ykasaHne Touku NponsBoamnTCSa B MapamMeTpUIecKoM pexmme, TO MeXay NMHuen-
BbIHOCKOWM M MpOeKLMen rpaHn cos3gaeTcs cBaA3b «AccoyuamueHoCmby.
3ameyarue. [Ins pacno3HaBaHWs KOMMOHEHTa TPeOyTCA 3arpyXeHHbIE U3 MOAENN
OaHHble.

6. W3meHeHMs1 KOMMOHEHTA, 3aTparnBatoLLmMe TONbKO ero CBOMCTBA, HO HE rTEOMETPUIO,
Tenepb NepegarTcs B cneundukaumio 6e3 nepectpoenHuns cbopkun. Hanpmumep, nameHeHmne
0003Ha4YeHNs N HaMMEHOBAHNA AeTanu, BXoasiwen B cOOpKy, nnu dopmarta
AeTannmpoBOYHOIo YepTexa oTobpasuTcs B creumdmkalmm cpasy nocrie CoxpaHeHus
danna getanu unu YyepTexa.

Ecnn e nameHeHus BNUSIIOT HA rTEOMETPUIO KOMIMOHEHTA, TO NOCcre BO3BPaLLEeHUs B
cneundurkaumio BelgaeTcs coobLieHne 0 HeoBX0ANMOCTM NEPECTPOEHNST COOPKN.
3ameyaHue. OnNncaHHble BO3MOXXHOCTM AOCTYMHbI, €CIN BCE JOKYMEHTbI KOMMEeKTa
coxpaHeHbl B KOMIAC-3D Home Bepcuu 20.

Umnopm u akcnopm

1. lMosiBunacb BO3MOXHOCTb COXpaHeHus mogenen B popmart IFC.
2. [obGaeneHa BO3MOXHOCTb HACTPOWKM NapaMeTpoB Npu akcnopte moaenen B gopmat C3D.

3. MMpwu akcnopTte mogenen B dopmat STEP n nmnopte u3 atoro doopmata MOXKHO YrpaBnaTb
3anucbio U YTEHWEM 3HaYeHUs MNOTHOCTU MaTepuana. Ecnv ana mogenu 3agaHa He
MNOTHOCTb, @ Macca, TO OHa 3anncbiBaeTCH TONbKO Npu umnopTe B coopmat STEP AP242.

4. Tlpn nmnopte mogenen popmata JT paamepbl n 0603Ha4YeHMs NpeobpasyoTcs B 00bEKThI
TMNa «MMNOPTUPOBaAHHOE 0603Ha4YeHMe», KOTOPbIE ABNATCS dNeMeHTaMn 0POPMIIEHUS.
bnarogaps atomy ctano ygobHee ynpasnsaTb oTobpaxeHnem pasmepoB 1 0603HaYeHUN B
UMMOPTUPOBaHHOW Moaenun. Hanpnumep, nx MoXHO NepPeHECTN Ha OTAESbHbIN CNOW; MOXHO
noracuTb, OTKMIOYMB NOKa3 B MOAENN YCNOBHbIX 0603Ha4YeHun, n 1.n. PaHee pasmepsbl
0603Ha4veHns npu nmnopte n3 popmarta JT npeobpas3oBbiBaNCb B MaKpOINIEMEHTLI.
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lpunoxeHus

1.

MexaHuka: lNpyXuHbi

[o6GaeneHbl HoBble pacyeTbl NpyxuH cxaTusa no OCT 3-3427-76 «[pyXuHbl BUHTOBbIE
LUUNUHOPUYECKUE CKaTUSA U pacTskeHus, paboTatowme B arpecCuBHbIX cpeaax».
HopaboTtaHa hopma pe3ynbTaToB pac4eToB.

O6opydoeaHue. Tpy6onpogoodsbi

MosiBuNack BO3MOXHOCTb Aob6aBneHns B Tpyb6onpoBog KOMMNOHEHTOB U3
NOUMAH:PLM.

B HacTpouky ctuna Tpybonposoga gobasneH napameTp « MUHUMAarbHBIN y4acTOK
Tpybbl Mexay anemeHTammy. [Npu NnocTpoeHun TpybonpoBoaa cucteMa cpaBHUBaeT
ANVHY MOCTPOEHHOrOo yyacTka TpybObl C BBEAEHHbIM B CTUIE 3Ha4YeHneM. Ecnu
nony4YmnBLIasCsa ANvHa MeHbLUe JONYCTUMON, Teno Tpybbl He CTpoUTCs, Ha
Npo6nemMHbIN y4acToK 406aBnaeTCs 3HaK NpeaynpexaeHus.

MosiBUnacb BO3MOXHOCTb Ha3HayaTb 3a30pbl MO, CBApKy ariemeHTaMm, Job6aBneHHbIM B
TpybonpoBoa Bpy4HYIO — M3 KaTarnora, CripaBoYHMKa U n3 canna.

Banbi u mexaHu4eckue nepedayu

OOLwme ycoBepLLUEHCTBOBAHUS

- lMpoBognnuce paboTbl N0 o6ecneveHnto KOPPEKTHOrO PYHKLMOHNPOBAHUSA
npunoxeHusa Ha MoHmTopax 4K. PaboTbl He 3aKOHYEHBI.

- [NopaboTtaH mogynb BbiGOpa MaTepurarnos:

— BBeJeHa rpynnupoBka no Tuny matepuana,
— aKTyanuM3MpoBaHO HanonHeHue 6a3bl MaTepuanoB Anga 3ybyaTbix KONec n Apyrnx
gertanen,
- peanusoBaHa uHTerpauusa c cuctemon NMNOJIMHOM:MDM.
CosnaHue yepTexen
- [ob6aBneHbl HOBblE TUMbI pe3b0:
- MeTtpudeckas (nocagku ¢ HaTtdrom) FTOCT 4608-81,
- AmepukaHckas aronmosasa UN no ctaHaapty ASME B1.1-2003,
- bpuTaHckas grormoas ButeopTa no ctaHgapty BS 84:1956,
- OkynspHas pesbba NOCT 5359-77.

- [nsa meTpuyecknx pesbb Bcex TMNoB, TPyOHOW pe3bbbl, 1 BHOBb BBEAEHHLIX pe3bb
nobaeneHa 6a3a npenernbHbIX OTKNOHEHWI. Ha BLIHOCHOM anemeHTe npoduns
Tenepb yKasbliBaOTCA NpeferibHble OTKIOHEHUS.

- Ha BbIHOCHOM 3anemeHTe npoduns NPAMOBOYHbIX WMLEB obaBneH Aonyck
CYMMETPUYHOCTW.

— [Mpn NOCTPOEHMM LLIKMBA KIMHOPEMEHHOW Nepeaayn no reoMeTpu4eckum
napameTpam paspeLleHO N3MEHEHUE LLUMPUHbI LUKMBA.

"eHepauma TpexmepHbIX Moaenemn

- PeanusoBaHa reHepauns Mmogenen HoBbIX BUAOB pe3bb.

CeapHble coeQuHeHusl

Ho6aeneHa komaHga O6Hoeumb mabnuybl ceapHbIx weos. CrnyXut ans

aKkTyanusaumm Tabnuuy, ceapHbIX LWBOB B rpadynyecknx gokyMmeHTax. Ytobel paboTa

KOoMaHabl 6blna BO3MOXHa, Tabnuubl CBapHbIX LWBOB AOMXHbI ObITb CO34aHbI B

KOMIMAC-3D Home Bepcun 20.

Komanpa Tabnuya ceapHbix weoe paboTaeT He TONMbKO B rpadoMy4eckoM AOKYMEHTE,

HO U B MOAenn.

HopaboTtaHa komaHaa O6o3HaYeHue ceapHO20 wea:.

— NosiBUNAch BO3MOXHOCTb CO3[4aHNSA YCNOBHbIX 0603HA4YEeHMIN CBAPHbIX LUBOB MO
CTO UKTWK 10.003-2007,

— yCrnoBHble 0603Ha4YeHns ceapHbIX WBoB no NMHAD M-7-009-89 (n3m. 1999 r.)
3aMeHeHb! YCIMOBHbIMM 0003Ha4YeHNAMU cBapHbIX WBoB no HIM-104-18.

B komaHoe KoHcmpykmueHbie annemMeHmbI ceapHbIX weoe nobaBreHa

BO3MOXHOCTb Pa3HOCUTb AeTann KOHCTPYKTUBHbIX 3NIEMEHTOB CBapHbIX LLBOB C

HYNeBOMW BENIMYUHON 3a30pa Ha 3afjaHHOe pacCTOsHUE UMW Ha 3HaYeHne

MaKkcMMarnbHOro gonycka.
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VcnpaeneHbl HangeHHbIE OLINGBKMN.

O6opydoeaHue: Pazeepmku

,D,06aBJ'|eHbI HOBbIE 3JIEMEHTbI:

- Mampy6ok koHu4yeckul mun 5;

Mampy6ok yunuHOpu4veckuli mun 4,

Mampy6ok yunuHopu4veckut mun 5;

Mampy6ok nepexoOHbItU mun 2.

Peanu3oBaH elle oauH BapuaHT HaHeceHUs pa3mepoB anst lampy6ka nepexodHO20
mun 1 — c ykasaHvneM AfMH NMHUIM crnba Ha Nonkax BbIHOCOK, YTO NO3BONSET
n3bexaTb HanoXeHnsi pa3aMepoB.

McnpaBneHbl owmnbKK, CBA3aHHbIE C SKCMOPTOM pasBepTok B hopmaT DXF n gpyrumm
acnekTamy paboTbl MPUNOXKEHUS.

MexaHuka: AHumayusi

PeannsoBaHa BO3MOXXHOCTb N3MEHEHUSA pasmMepa rnaBHOro OkHa nNpunoXXeHuA.
KomaHaa Bbl3oBa CI'IpBBO‘-IHOVI CUCTEeMbl pa3MelleHa B rnmaBHOM MEHIO.
MCHpaBJ'IeHbI YacTHble OLLNOKMN.

O6opydoeaHue: Kabenu u xxaymsol

PeannsoBaH BbIGOp kpaTyanwiero nyTu Ans noCcTpoeHusa Tpacchl B criyyae, korga
BO3MO>XHbl HECKOJTbKO BapMaHTOB NPOXOXAEHUS MO TPAEKTOPUSAM.

B gononHeHue kK TpexmepHon packnagke xryta/kabens Ha NNocKoCTb NosiBUNach
KomMaHaa OOHOBNEHWSI TPEXMEPHOW pa3BeEPTKU, €CIK B XryTe/kabene nameHanucb
TONbKO ANVHbI BETBEW (HE NOSABNANNCH U HE U3MEHSNNCH CMIUCKN COeQUHUTENEN, He
NoSABMSNNCL HOBbIE PA3BETBIEHNUS).

BBegeHa komaHaa nony4vyeHus MHopMaLnn 0 CENEKTUPOBAHHOM B MoAenn
coeavHUTeEnNe unun Tene BeTBM Xryta. B okHe nHpopmaumm noasnseTca mapka
coeavHUTeNs, ero No3vuUMoHHoe o6o3HavyeHne, No3nLMoHHOe 0603HavYeHne
BbILLECTOSALLEro n3genus (ecnm TakoBoe HasHa4yeHO), CMMCOK KOHTaAKTOB COEQUHUTENS U
uenen Ha Hux. MNMpu cenekTMpoBaHUN Tena NPOBOAHMKA NOABNAETCS MHopmaunst 06
afpecHbIX COeJUHEHUSIX, peanu3yeMblX NPOBOAHMKAMWN 3TON BETBW.

B cBsA3n ¢ popmMmpoBaHmemM TpexMepHOM MoLeny packnagkn UCKIoyeHa KomaHaa
dopMmpoBaHus crneumndmkaumm Ha cbopoYHbIn YepTex. Tenepb cneumdmrKaums MoXeT
ObITb BbinyweHa 6a3oBbiM pyHKumoHanom KOMIMAC-3D Home (c nomMoLLbto KoMmaHabl
Co3damb cneyugukayuro no GoKyMeHmy).

[opaboTaH mexaHn3m nMmnopTa npomexyTtodHoro XML-carnna ns napTHePCKoM
cuctembl CAIMNP MAKC. Tenepb npy MMNOPTE AAHHbLIX MO COCTaBYy KOMMOHEHTOB B
cbopoyHyto eguHULY XryT/kabenb NPONCXoanT OOQHOBPEMEHHOE 3anosIHEHME Tabnmubl
COEUHEHU XryTa.

WcnpaBneHbl YacTHble OLWMOKN.

[opa6boTtaHa CnpaBoyHas cucrtema.

3ameyaHue. Nepen NOCTPOEHNEM TPEXMEPHOW Pa3BePTKM XKryToB, co3fgaHHbix B KOMIMAC-
3D v19 Home, aTu XryTbl Heob6xoamMmo nepecTpounTb. [Nopsagok nepectpoeHus
cnenyoLwmi:

1.
2.

4.
5.

OTkpbITb cOOpKy YKeyma Ha pegakTupoBaHue B pexxume Ha mecme.

Yaanutb kpuble ¢ uMeHamu « Tpacca XXX» n « Obwul y4acmok», 3aTem BbIATU U3
pexuma peaakTupoBaHUSa Ha MecTe.

3anyctutb koMaHay npunoxeHusa «Kadenu v xrytoly Co3damb Modenb xayma —
Coopmuposamb mpaccy/xaym.

CdopmmpoBaTh XryT U MOCTPOUTb MOAENb XryTa.

3anyctntb koMaHay Co3damb/06HO8UMBb pa3eepmKy.

O6opydoeaHue: MemasnnoKoHCmpyKyuu
[loGaBneHbl KoMaHab!:

Uzonupoeamb epaHb. [NpegHasHavyeHa ansa co3gaHms U3onsumm niocKnx u
KPUBONMHENHBIX NOBEPXHOCTEN.
UN3onuposamsb mesio. lNpegHasHavyeHa ona U3onsaunn Ten.
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- MW3onupoeamsb npoghusib. [laeT BOSMOXHOCTb MOAENUPOBAHUS MOMNb30BaTENbCKNX
y3M0B U30M5uM1 No NpeaBapuTeNlbHO NOArOTOBNIEHHOMY NapaMeTpU4ecKoMy
dparmeHTy.

- 3aepy3ums u3 IFC-ghaiina. lNo3sonsieT oTkpbITb ann dopmarta IFC, cogepxalunin
MEeTanMoOKOHCTPYKUUK, ANA NOCneayoLwero peaaktmpoBaHns 06 beKToB KoMaHaaMum
NPUINOXEHWS.

9. bBu6bnuomeka CmaHOapmHbie uzdenusi
- B karanor Kpenex no6aneHsbl:
- 3aknenkun 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 karanor emanu, y3nb1 u KOHCMpPYyKMueHble 31eMeHmbI oOaBneHbl:
BuHTbI cTynenyaTble co wnuuem FOCT 18787-80
- lMpoknagkn FOCT 23358-87
Tpyobl FTOCT 32528-2013
YnnotHenua FOCT 22704-77
dnaHueBble coeguHeHns ycTbeBoro obopyaoaHms FTOCT 28919-91
- [He3pa BBepTHbIX coegmHeHun FTOCT 19529-74
- YcTponcTBa NnogbeMHO-NOBOPOTHBIE ANSA KpbiLEeK MOKOB cTanbHbix cocynos OCT 26-
2013-83
- B karanor 9nekmpuyveckue annapamsi u apmamypa 3D nobasneHbi:
- Mnatol TOCT 28821-90

10. Bubnuomeka Mamepuasnsi u CopmameHmsbl
AKTyanuampoBaHbl crieqyroLime JOKYMEHTbI:
FOCT 23671-2020(79), TOCT 23672-2020(79), TOCT 8935-2020(77),
FOCT 31108-2020(2016), FTOCT 598-2020(90), FOCT 767-2020(91),
MOCT 6235-2020(91), FOCT 12338-2020(81), FOCT P 51572-2020(2000),
FOCT 550-2020(77), FTOCT 51858-2020(2000), FTOCT 9972-2020(74),
FOCT P 55224-2020(2012), TOCT 6360-2020(83), TOCT 10541-2020(78),
FOCT 12337-2020(84), TOCT P 52050-2020(2006), TOCT P 51105-2020(97),
MOCT 23886-2020(91), TOCT 18188-2020(72), TOCT 9754-2020(76),
FOCT 25129-2020(82), TOCT 12034-2020(77), FTOCT 839-2019(80),
MOCT 21631-2019(76), TOCT 901-2017, TOCT 1150-2018, TOCT 89-2018,
FOCT 1791-2014, TOCT 1790-2016, TOCT 1049-2015, TOCT 529-2015,
FOCT 1789-2013, TOCT 1628-2019, TOCT 1066-2015, TOCT 1018-2015,
FOCT 1208-2014, TOCT 494-2014, TOCT 1625-2016, TOCT 193-2015, TOCT 618-2014,
FOCT 1760-2014, FOCT 6034-2014, TOCT 617-2006, TOCT 193-2015,
FOCT 28595-2015, TOCT 28058-2015, TOCT 10585-2013, TOCT 2-2013,
FOCT 1460-2013, FTOCT 125-2018. TOCT 13843-2019, FOCT 8617-2018,
FOCT 21227-2021(93).

N3meHeHUe KoMrisiekma nocmasku

1. B KOMNNEKT NOCTaBKWN BKIOYEHO NpunoxeHne O6opydoeaHue: KabenbHble KaHanbl,
npeaHasHaYeHHoe AN NOCTPOEeHNS pa3BeTBINEHHbIX KabernbHbIX KaHanoB.
- TMocTpoeHune kabenbHbIX KaHaNoB OCYLLECTBIISIETCS HA OCHOBE CTUIEN.
- Ctunb kabenbHOro kaHana — Habop napaMeTpOB NPSIMOrO y4YacTka noTka u
3N1EMEHTOB BETBIEHUI 1 NOBOPOTOB, CO34aBaeMblX aBTOMaTU4eckn. [ns noBopoToB
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2.

YUMTbIBAETCHA OpMEHTaUMS: TOpU3oHTanbHasi, BepTukanbHas BHELUHSS, BEpTUKanbHas
BHYTPEHHSAS.

- [podunnb kabenbHOro KaHana onucbiBaeTcs 6ubnMoTekon. Kaxgbin snemMeHT NpsaMoro
yyacTka NnoTka co3gaeTcs B Buae 3aMKHYTOro KOHTypa Ha oTaenbHoM cnoe. B ctunsx
MOXHO BbIOMpaTb 3N1IEMEHTbI 10TKa, KOTOpble HEOOXOAMMO NOCTPOUTL (NOTOK C
KPbILLKOR, NOTOK 6€3 KPbILKN 1 T.4.)

- KabGenbHbin kKaHan oTobpaxaeTcsa B [JepeBe MOAENN Kak CaMOCTOSATENbHbIN OOBHEKT.

- [JocTtynHa napameTpuyeckasi BcTaBka arnemeHToB n3 ¢pavna. MNpu gobasneHun Ha
NOTOK anieMeHTa 13 darna ¢ napameTpu3oBaHHOW MOAENbIO NOAGUPaoTCa SNEMEHTDI
C napameTpamu, COOTBETCTBYIOLLMMY NapameTpam noTka. Ecnv k gaHHoMy cTurnto
noTKa NOAXOANT HECKOSbKO NapamMeTpOB 3N1IEMEHTOB, TO MOXHO BblOpaTb 3NeMeHT 13
cnucka.

M3 koMnnekTa nocTtaBku uckntoyeHo npunoxeHne KOMIAC-VDM.

Omnuyus eepcuu 19 om eepcuu 18.1

O6uwee

1.

HoBble Bo3amMoXxxHOCTU HacTponkn nHrtepderica KOMIMAC-3D Home:

- [losiBUnca pexunm HacTporkn nHTepdenca. B aToM pexnme MOXHO ynpaBndaTb
COCTaBOM KOMaHZ Ha MMEKLLNXCS MHCTPYMEHTaNbHbIX NaHENAX 1 co3aaBaTb
nonb3oBarternibckne naHenun. Takke B JaHHOM pexume OOCTYMNHbI OCTarnbHbIe
BO3MOXHOCTM HAaCTPOWKN: N3MEHEHNE pa3mMepa, NONOXEHUS NaHenen u ap.

Pexxnum HacTponkn nHtepdenca MoXHO 3anycTnuts komaHgon Hacmpoums
uHmepgelc N3 KOHTEKCTHOIO MeHto VHCTpymeHTanbHoM obnacTw.

- Paboune npocTtpaHcTBa UCKIOYeHbl. HacTponka nHtepdgernca Tenepb COXpaHAeTCs B
dann ¢ pacwmpeHnem kset. B Hero BkntovaroTCa CBegeHUS O pa3MeLLEeHMM U COCTaBe
WMHCTPYMEHTarbHbIX NaHENEen, a Takke O pacnonoXeHUn naHenen ynpaenexus. Ans
yrnpaBneHnsi HAaCTPOMKON MOXHO UCNONb30BaTbh KOMaHAbl CoxpaHumb HacmpoUKy,
3azpy3umb Hacmpoliky n C6pocumb HacmpoUKy U3 KOHTEKCTHOrO MEHHO
NHcTpymeHTanbHon obnacTu.

lMnaBatoLee NONOXEHNE MHCTPYMEHTArbHbLIX NaHenen ctano HeaocTynHo. NaHenn MoXHoO
pacnonaratb 6o B VIHCTpymMeHTanbHom obnacTtn, nnbo ¢ NnpukpenneHmem K
BepTMKanbHon rpaHule okHa KOMIMTAC-3D Home.

KHonka, pacnonoxeHHasa B Havane CTPOKW BKNagoK AOKYMEHTOB, NO3BONSAET B Nobown
MOMEHT nepenTtun k CtapToBon cTpaHuue (paHee CtapToBas CTpaHuua oTobpaxanach
NWLWb B OTCYTCTBME OTKPbITbIX OKYMEHTOB). B CBSI3M C 3TMM MKOHKa + Ha KHOMKe 3aMeHeHa
MKOHKOW C n306paxxeHnem goma.

HopaboTaHa HacTponka oTobpaxkaemoro B [lepeBe MMeHn JOKyMeHTa uinn obbekTa: nms
MOXET BKIOYaTb 3Ha4YEHUS NIOOLIX CBOMCTB 3TOrM0 AOKYMEHTa unu obbekra. [JocTynHo
3agaHve nopsiaka crnegoBaHns CBOWICTB B MMEHU M BBOA NpedrKca nepes Kaxabim
CBOWCTBOM.

[aHHasa HacTporka Nnpon3BoanTcs B gnanore dopmam umeHu e [jepeee 0oKymeHma, B
CBSI3M C YEM ITOT guarnor nepepaboTaH.

Kpome Toro, dopmaTt MMeHn Tenepb MOXXHO HACTPOUTb OTAENbHO 4SS KaK4oro Tmna
AokymeHTa. [Noatomy Ha Bknagke Hoeble 0oKymMeHmbI 06LLEero HaCTPOEYHOro ananora
NyHKT @opmam umeHu e [lepeee GOKyMeHmMa CKNoYeH 13 obLiero pasgena v BKOYEH
B pasgenbl, COOTBETCTBYIOLLME TUNAM JOKYMEHTOB.

Y cBorcTBa 3HaK HeyKa3zaHHOU wepoxoeamocmu NOSIBUNUCH HOBbIE 3HAYEHWS:
- Cnocob obpabomku He ycmaHaenueaemcsi 0/151 Yacmu rnoeepxHocmeu,
- C yOaneHuem csios1 Mamepuasna 07151 Yacmu noeepxHocmeu,

- bBe3 yOaneHus csos Mamepuana Ossi Yacmu noeepxHocmedl.

[laHHble 3Ha4YeHUs1 CBOMCTBA COOTBETCTBYIOT 0603HAYEHMIO LLEPOXOBATOCTH C
nobasneHnem 3Haka B ckobkax.
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B ananore HacTponkn BCNbIiBaKOLLNX COOOLLEHMIN BCE ONLUNN 3aMEeHEeHbl OAHON —
Ucnonb3zoeamb yeHmp yeedomsneHuti Windows. Ecnn oHa BknoveHa, To BCce
BcnnbiBatowme coobuenns KOMIMAC-3D Home oTtobGpaxaloTcs B LEHTPE yBEAOMIIEHUI
Windows.

WcknioyeHo pasgenbHoe ynpasneHve annapaTHbIM YCKOPEHUEM Anst rpadonyeckmnx
AOKYMEHTOB 1 Moaenei. Boibop BapMaHTa OTPUCOBKM M KavyecTBa CriaXKmBaHus
NpoM3BOANTCS B Ananore YnpaesieHue cucmemMol (Bbl3bIBaEMOM KOMaHOO0M
Hacmpoliika — lMapamempesl... — Cucmema — YnpaesneHue cucmemou) v
pacnpoCTpaHsAeTCs Ha BCE TUMbl JOKYMEHTOB.

[ns Bcex NpunoXeHuin, KpoMe BCTPOEHHbIX, 4OOaBNEHO HOBOE COCTOSIHUE —
lpuocmanoeneHo. MNpnnoxeHne nepexoamT B 3TO COCTOAHNE, eCnKn BO BpeMs paboThbl
nepectaeT ObITb AOCTYMHA NULEH3US UK hann NPUNOXeHUS (paHee B Takon cuTyaumum
NpUNoXeHne oTkN4Yanock). KomaHabl NpMOCTaHOBIEHHOIO MPUIOXKEHNA OCTalOTCS
AocTynHbl. [Npn Bei3oBe nMobo N3 HUX NPON3BOANTCH MOMbITKA NOAKIHOYEHNS MPUIOXKEHNS.
Ecnn npnynHa npuocTaHoOBKM yCTpaHeHa, NpUnoXeHne Nogknio4aeTcd, B MPOTUBHOM
crny4ae BblgaeTcs coobLeHne 0 HEBO3MOXHOCTM NOAKIIOYEHUS.

Bo3MOXHbI Takke NPUOCTaHOBKA 1 BO30OHOBEHME paboThl NPUOXEHNUST BPYYHYIO B
ananore KoHghueypamop.

TpexmepHoe modesniupogaHue

1.

MosiBuNack BO3MOXHOCTb BCTaBKN B COOPKY Moaenu n3 gana obmeHHoro popmara
(IGES, STEP, Parasolid n gp.) kak KOMNOHEHTa HOBOro TuUna — UMMOPTUPOBAHHOIO
KOMMoHeHTa. MIMNopTUPOBaHHbLIN KOMMOHEHT COXpaHseT CBA3b CO CBOUM (hbansiom-
MCTOYHUKOM, YTO NO3BONSAET OTCNEXMBATb €ro U3BMEHEHUS U BbINOMHATL OOHOBNEHMWSA
BCTaBIEHHOro KOMMNOHeHTa. NMpn Heob6xoaMMOCTHM CBA3b C UCTOYHMKOM MOXHO pa3opBaTb,
B pe3ynbTaTe Yero MMMNOpPTUPOBaHHLIA KOMMNOHEHT NpeobpasyeTcs B floKanbHYy0 Moaesb
(oetanb unu cOopky).

MosiBunace HoBas komaHaa — lMonHoe ckpyaneHue. [Ana ee paboTbl AOMKHbI ObITh
yKasaHbl TpY CMEeXHble rpaHun: ABe BoKoBble 1 LeHTpanbHas. B pesynstaTte onepaumu
LeHTparnbHas rpaHb ncyesaeT, a GOKOBbIE rpaHN COEQUHSOTCS NOBEPXHOCTbIO, CEYEHNE
KOTOPOW B KaXXOOW TOYKE SBMSETCA OYroNn, KacaTerbHOM K TPEM M3HaYasnbHO YKa3aHHbIM
rpaHam. [JocTyrnHo aBToMaTtu4eckoe pacnpocTpaHeHne nofHOoro CKPYrieHns Ha rpaHu,
kacaTenbHble K BblbpaHHbIM. KOMaHaa HaxoauTca Ha naHenu dsemMeHmsbl mena.

MNosiBunack HoBas KomaHaa BoccmaHoesieHHas1i nogepxHOCcmMb. JTa KOMaH4a co3gaet
NMOBEPXHOCTb B Npeaenax TeopeTUYeckon NoBepxXHOCTN yKazaHHoW rpaHn. KomaHaa
Haxoautca Ha naHenu lNoeepxHocmu.

HopaboTaHa komaHga O6os1o4ka:

- TlosiBMnacb BO3MOXHOCTb 3a4aHus NPOM3BOSIbHON TOMLWMHbI AN1A Cros maTepuana,
nob6aBnsemMoro Ha OTAenbHbIE, YKa3aHHble NOoMb30oBaTeNeM, rpaHn NCXOQHOro Tena
(paHee Bcst 060oOYKa MMerna o4MHaKOBYHO TOMLWMHY). [py HEOBXOAMMOCTH rpaHun ¢
oTNUYaloLencs TonWMHON MOXHO rpynnuMpoBaTh, YTobbl 3a4aTh ANSA HUX OAHY
TONLUUHY.

- [obGaeneHa onuus Bbibupamb kacamenbHble 2paHu. Ecnv oHa BkntoveHa, To npu
yKasaHuv rpaHun BbIBUparTCs Takke BCE rpaHn, rMaako CTbIKYOLWMECS C YKa3aHHOMW U
apyr ¢ gpyrom. Onumsa gencTeyeT npu yKkasaHuu rpaHen Ans yaaneHus n HasHayeHus
NHANBMAYaNbHOWN TOMLWMHBbI.

HopaboTtaHa komaHaa Onepayusi N0 mpaekmopuu:

— Ecnu pesynbTtat onepaumn — BbiyumaHue vnv lNepece4yeHue, TO CTaHOBUTCS
BO3MOXHbIM BbIOOp Tena, ABMXeHMe KOTOPOoro no Tpaektopun obpasyet o6bem,
BblYMTAEMbIN N3 UCXOOQHOrO Tena uUnu nepecekarLmMncsa ¢ HUM. OTo nNo3sonseT
cMoenupoBaTb pesyrnbTaT MexaHu4eckon obpaboTkmn 3aroTOBKM pPexyLLm
WHCTPYMEHTOM (Hanpumep, pesoin) onpeaeneHHon opMmbl.

- Ecnu TpaekTtopus npuHaanexuT noBepxHOCTU, TO ceveHne (Mnu Teno) MoxeT
ABUraTbCs COrnacoBaHHO C HOPMarbio K 3ToN noBepxHocTU. CoOTBETCTBYOLWAA ONUUS
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OOCTynHa, ecnun Bbl6paH TUN ABUXEHUA COXpaHHMb yao0J1 HaKI/ToOHa Unn
OpmonHaano mpaeKkmopuu.

B komaHaoe Onepayusi no ceyeHUsIM s Cry4vas, KOrga 3CKu3 KpamHero ceveHus
COLEPXUT TOMNbKO TOYKY, MOABUIICA HOBbIN CNOCO6 NOCTPOEHUS 3remMeHTa y 3Toro
ceveHna — Kynon. Pe3ynbTat ncnonb3oBaHMst 4aHHOro cnocoba — Takasa opma
anemeHTa, NP1 KOTOPOW ero NOBEPXHOCTb BOMM3M KOHEYHOrO CeYeHns KacaTernbHa K
NNOCKOCTM acku3a. [ns yTouHeHMS OpMbl CRYXUT KOIMULMEHT, USMEHSAIOLLNIA pagnyc
KPMBM3HbI MOBEPXHOCTU 3NEMEHTA Y KpavHeN TOYKN: YMEHbLUEHNE 3HA4YEeHUS
koadbpuumneHTa gaet 6onee «ocTpyo» popmMy (pagnyc KpUBM3HbI MEHbLLE), a
yBennyeHme — bonee «Tynyo» (paguyc KpnBM3Hbl BornbLUe).

MosiBMnMCb KOMaHAbl AN aHanm3a KpyBbIX Y MOBEPXHOCTEMN:

- [Ipaghuk kpueu3Hbl. KomaHaa paboTaeT ¢ KpUBLIMU U CTPOUT ANs1 HAX rpadomkm
KpmBU3HbI. ['padnk KpMBU3HBI NpeacTaBnseT coboun rpacduyeckoe npeacraBsneHmne
3HAYEHUN KPUBU3HbI/PaanycoB KpMBU3HbI NO HAbOPy TOYEK BAOMb KPMBOW NOCPEACTBOM
oTOoBpaXkeHus OTPe3KOB («UrM»), NepneHaNKYNAPHbIX K KPMBOW B 3TUX TOYKaXx. AnuHbl
OTPE3KOB MPONOPLMOHAarbHbl 3HAYEHUSAM KPUBU3HBI: YEM ANNMHHEE OTPe30K, TEM
fonblue 3HaYeHNe KPUBM3HbI B @HHOW TOYKE KPUBOMW.

- [lpoeepka Kpueu3Hbl. KomaHaa paboTaeT ¢ KpMBbIMU Y MOBEPXHOCTSIMU, HAXOAMUT Ha
HUX TOYKN MaKCUManbHOM KPUBWU3HbI (MUHMMAIbHOMO paguyca KpMBU3HbI), a 4ns
KPMBBIX TaKKe — TOYKM NOKasnbHbIX 9KCTPEMYMOB KPUBM3HbLI U TOYKM nepermba (ecnum
KpvBag nnockas). Kpome aToro, nonb3oBaTtesnib MOXET yKasaTb MPON3BOSbHYHO TOYKY
KpVBOW MW NOBEPXHOCTU ANSA onpeneneHns B Hel KPUBM3HBDI.

- [Ipoeepka HenpepbieHocmu. KomaHaa paboTaeT ¢ KpuBbIMU M onpeaensieT Tun
HenpepbIBHOCTU B TOYKax UX CTbika. CTbIKYIOLWMMUCS CHUUTAIOTCS KPUBbIE, pacCcTOsiHME
Mexay BepLUMHaMK KOTOPbIX He MpeBblllaeT 3a4aHHoro paguyca croika. [ns
HalEHHbIX CTbIKOB OnpeaensaeTcsa Tun HenpepbiBHOCTU: Pa3pbie, CoenadeHue
eepwuH ¢ 3adaHHol mo4YHocmbio, KacamenbHocmb ¢ 3a0aHHbIM OMKITOHEHUEM
no yany, Frnadkocms ¢ 3a0aHHbIM OMHOCUMESIbHbIM OMK/IOHEHUEM 10
Kpusu3sHe.

lMepeyncneHHble KOMaHabl HAXOOATCA Ha MHCTPYMeHTanbHou naHenn JuazHocmuka.

PesynbTaTbl paboTbl 3TUX KOMaHA coXpaHaTcs B mogenu. B [Jlepese moaenv oHu

oTobpaxaloTcs B cneumanbHom pasgene «JuazHocmuka» (BBepxy [depesa).

KomaHga lMpoeepka nepeceyeHuli nepemMmeHoBaHa B [lpoeepka Konnusui v

3HauNTENbHO AopaboTaHa:

- T[losBunocb aBa cnocoba noncka Konnuann: Mexay BbibpaHHbIMK obbekTamu (ans
Kaxxgoro o6bekTa NpoBoAUTCS NpOBepKa Ha nepeceyeHne ¢ ocTanbHbIMU) U MexXay
OByMs1 Habopamm 06BbEKTOB (MpoBEpKa Ha NepeceyeHne NPOBOANTCA ANS ABYX
HabopoB, HO HE MPOBOANTCHA BHYTPY HAbOpOB).

- O6bekTamu NpoBepKn MOryT BbITb NOACOOPKU LienrKoM. [1py 3TOM MOXHO BKMOYNTL
WM OTKMOYNUTL MOUCK KONNMU3NI BHYTPY NOACOOPKMU.

- [obaBneHa BO3MOXHOCTb KOHTPOMS MUHMManbHOro 3a3opa, T. €. Noucka nap
KOMMOHEHTOB, pacCTOsIHME MeXAy KOTOPbIMU MeHbLUE 3adaHHoro. [inga 6bicTpon nnm
npeaBapuUTENbHON NPOBEPKM 3a30P0OB MOXHO BKITHOUUTL YNPOLLEHHbIV pacyeT.

- [obaBneHa BO3MOXHOCTb Noucka pe3bboBbIX COEAMHEHWUN, ANIEMEHTbI KOTOPbIX HE
NOAXOAAT Apyr Apyry nNo napameTpam pe3bbbl unu no pasmepam. Ecnu aHanus pe3bb
OTKITIOYEH, TO pe3bboBble COeANHEHNSI CYNTAIOTCH NepeceyeHnsaMn Ten aeTanen.

- [obaBneHa BO3MOXHOCTb CKPbITb OKPY>XEHWE, T. €. OCTaBUTb Ha 3KPaHe TOMbKO Te
006BbEKTDbI, MeXAy KOTOPbIMU HaAEeHbl KONMU3UK.

- [o6aBneHa BO3MOXHOCTb COXpPaHEHWsi NapamMeTpoB NPOBEPKM (BblIGpaHHbLIX OO LEKTOB U
3a4aHHbIX NapaMeTpoB) Ansi NOBTOPHOro 3anycka. CoxpaHeHHbIe NPOBEPKM KONNU3nin
oTobpaxalTcs B cneunanbHoM pasgene «JuasHocmuka» B BepxHel YacTtu [lepeBa
NOCTPOEHUS.

- YnyJweHo npeacTasneHve pesynbTatoB paboTbl KOMaHAbl Kak Ha [NaHenu
napameTpoB, Tak 1 B rpacpmyeckor obnacTtu okHa.

- YpesmepHO AnMTENbHYI0 MPOBEPKY MOXHO NpepBaTh, LLENKHYB NO CCbinke
OmmeHuUmMb B OKHE MHAMKATOpa npoLecca.
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17.

B mogenu nosieunack pamka BblgeneHusi. B uenom oHa aHanornyHa pamke, kotopas
AOCTynHa npu paboTe B rpadnyecknx AOKyMeHTax: 00 BbEKTbI MOXHO BblAENATb KOMaHAaMM
Pamkoti n Cekywiel pamkoli n3 meHo Bbidennumb (00bekTbl 400aBNAOTCA K yXKe
BblAerieHHbIM) unu 6e3 BbidoBa KoMaHz (Npeablayliee BblaeneHne OTMEHAETCS; ABUXKEHNe
Kypcopa crneBa HanpaBo CcO34aeT OXBaTbIBAKOLLYIO paMKy, CripaBa HaneBo — CEKYLLYIO).
OcobeHHocTb paboTbl koMaHg Pamkol n Cekywiel paMKoUl B MOOENN — BO3MOXHOCTb
BKITHOUNTb BblaenieHne 006beKkToB, NOSMIHOCTLIO 3aCNOHEHHbLIX APYrMMU 00bEeKTaMMu.

Mpu BblAENEHUN PaMKOA MOXHO MCNONb30BaTh OUNbTPLI.

Ecnu TpebyeTca BbigenuTb KOMNOHEHTbLI COOPKM (a He ux rpaHu/pebpa/BepLUnHbl), Npu
3alaHnM PaMKN HY>KHO yaepkuBaTtb knasuwm <Ctrl> n <Shift>.

Bce komaHabl MeHio Bbidenums, a Takke BblAeNeHNne paMKoi C NOMOLLbH MbILLWM MOXHO
McnornbL30BaTh NOCHE 3anycka KomaHg, TPEOYLWNX YKasaHUs UCXOOHbIX 0O HEKTOB.
Hanpumep, Bbi3BaB KOMaHOy MNOCTPOEHUS MaccmBa, MOXHO yKka3aTb KONuMpyemble OObEKTbI
paMKOW.

MosiBunack BO3MOXHOCTb HaNoXeHUs TEKCTYP Ha rpaHn TpexmepHon mogenu. JaHHbIn

dyHKLMOHAaN NO3BONSET 3aMEHUTb CIOXHbIE B MOOENMPOBAHUN 3NEeMEHTLI (HakaTKu,

pudnenus, nepdopaumm n T.1.) BU3yarnbHO CONOCTaBUMbIMU N306paKEHNAMMU, KOTOPbIE

HaKnagblBalTCA HAa COOTBETCTBYHOLLME NOBEPXHOCTU. Bbnarogapsa aTtomy mogenb

CT@HOBUTCS «ferdye», T. €. paboTta ¢ Hen yCKOpPSAETCs 3a CYET TOro, 4YTo TpebyeT MeHbLUe

PECYPCOB KOMMbIOTEPA.

TeKCTypbl MOXXHO MPUMEHATb K KOMMOHEHTaM, TefiaMm Unun oTaenbHbIM rpaHam. BHeLwHWI

BU TEKCTYPUPOBAHHOW NOBEPXHOCTU ONpeaenstoT Tpu napameTpa:

— COOCTBEHHO TEKCTypa — MMmUTauma y3opa,

- penbet — nmmtauus BobINyKNOCTEN N BNaguH,

- Bblpe3bl — MMUTaLUS OTCYTCTBUSA HEKOTOPbLIX Y4aCTKOB NOBEPXHOCTU, YTO co3gaeT
WMNNI3K0 CETKM N nepdopauunmn.

B KomnnekT noctaBky BXoAUT HAbop TEKCTyp ANs co3faHus Takmx a¢pdekToB, Kak HakaTKa,

pudneHune, cetka, KMpNM4Hasa Knagka v gap.

YcnoBHoe nsobpaxeHne pe3bbbl, TOMMMO KapKkacHOro LMnNuHAapa, Tenepb BKoYaeT
peanucTnyHoe n3obpaxkeHne — pUCYHOK pe3bbbl, HAMOXEHHbIN Ha LUNUHAPUYECKYIO UK
KOHWYECKYIO rpaHb B Npeaenax AfnHbl pe3b0obl.

Mpun HeobxoauMocTK oTobpaxeHne peannucTUYHon pe3bbbl MOXHO OTKNIOYUTL B Avanore
HACTPOWKN YCNOBHOIro n3obpaxeHnsa pesvbbl (Hacmpotika — lNapamempesbl... —
Cucmema — Pedakmop modesieli — YcroeHoe usobpaxeHue pe3bbbl).

MosiBnnacb BO3MOXHOCTL CO34aHMsl MacCuMBa TakuUX NIMCTOBbLIX 3/1EMEHTOB, KakK pe6po
ycuneHusa, WtTamMmnoBka, 6ypT|/||<, Xantkos3u.

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

B komaHae YceyeHue noeepxHocmu nosiBUNUCL criegyone BO3MOXHOCTH:

- Bblbop pesynbTata onepauun: HoBasi NOBEPXHOCTb NN yCeYeHne CXOOHOM
NMOBEPXHOCTH,

- MCMONb30BaHWMe Tena/NnoBepPXHOCTM B Ka4eCTBE YCEKAaeMOro Unmn cekyLero oobekTa
(paHee npu ykasaHuu Tena/noBepxHocTn hopmmnpoBanca nKCMpoBaHHbIN Habop
rpaHemn, KOTOPbIA HE MEHANCA NPY NEePeCTPOEHUN).

Pawmka BblaeneHus npu paboTe ¢ 3CKM30M Tenepb pacrnonaraeTcs B NOCKOCTH,
napannenbHoi aKpaHy (paHee NNOCKOCTLI paMKy Obinia NOCKOCTb 3CKM3a, U3-3a Yero npu
NoOBOPOTE MOAENM paMKa NpeBpallanack B napannenorpamm).

YcoBepLueHCTBOBaHa MHAUKALNSA COCTOSIHUSE — BKIMIOYEHO B pacyeT Unu UCKNIYEHO U3

pacyeTa — KOMMNOHEHTOB 1 OOBHLEKTOB MOAENM, a TaKKe yrnpaBrneHne 3TUM COCTOSTHUEM.

- CT1ano JoCTynHO UCKMYEHWe U3 pacyeTa 1 BKIOYEHWE B pacyeT KOMMNOHEHTOB COOPKM
2-ro 1 nocriegywmnx ypoBHen (paHee 370 Oblfio BO3MOXHO TOSbKO A5 KOMNOHEHTOB
1-ro ypoBHS1). 3TN N3BMEHEHUSA OTPaXKaTCA NULLb Ha TeKyLlen cbopke n He
nepegatoTcs B Noacbopku, cogepkalime UCKMYEHHbIE/BKITOYEHHbIE KOMMOHEHTHI.
BosBpaTt kOMMNoHeHTa B UCXo4HOE COCTOsAHME (YCTaHOBMEHHOE AN Hero B (hanne
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26.

noacbopku, Kyfa OH BXOAUT) Npom3BoanTcsa komaHaon Hacnedoeamb 13 KOHTEKCTHOMO

MEHI0 KOMNOHeHTa. Takum obpasom, Tenepb B [lepeBe NOCTPOEHMSA 115 KOMIMOHEHTa

MOryT oToBpaxaTbCs cneyloLmne 3Hayk1, NokasbiBaloLLMe COCTOSHME BKITOYEHNS B

pacyert:

- Hacnedyemcs - eknroyeH unn Hacredyemcs - 8bIKIIIOYEH — €CInN COCTOsIHNE
KOMMOHEHTa Takoe Xe, Kak B dhavine cogepxawen ero nogcbopku;

- BknrodeH e pacyem vnun UcknroyeH u3 pacyema — eCnn COCTOAHME KOMMOHEHTa
B TekyLLen cbopke N3MEHEHO NO CpaBHEHUIO ¢ harnom nogcbopku.

- Y 06bekToB MOAENM M KOMNOHEHTOB COOPKM 1-r0 YPOBHS, COCTOSIHUE KOTOPbIX 3aBUCUT
OT BblpaXkeHus1, 3agaHHOro Ans nepemeHHon Mcknwovyums U3 pacdema, B [lepese
NoCcTpoeHns oTobpaxaeTcsa 3Ha4YoK BK1royeH @ pacyem no nepeMeHHouU vnv
UcknroydeH u3 pacyema no nepemeHHol. [locne wenyka MbilWblo Ha 3TOM 3Ha4Ke
NnosiBNAETCH MEHIO C kKoMaHaon lMepelimu Kk nepeMeHHOU — OHa aKkTUBM3UpyeT
[MaHernb nepemMeHHbIX 1 BblOeNSeT CTPOKY C NepeMeHHON MCKmrYums U3 pacyema ans
AaHHOro o6bekTa NN KOMMOHEHTA.

- [losiBunacb BO3MOXHOCTb UCKMIOYEHUS U3 pacyeTa U BKIIYEHNS B pacyeT OTAeNbHbIX
KOMMOHEHTOB COOPKN, MOMYYEHHbIX C MOMOLLbI0 MaccuBa (paHee UCKMYeHe 13
pac4yeTa ntoboro Takoro KOMMOHEHTa 03HaYaro UCKNIYeHne BCEro Maccuea).

B onepauusax MoxHoO ncnonb3oBatb 061acTb 3CKM3a — 3aMKHYTYIO Urypy, OorpaHUYeHHyYo
CTbIKYIOLLMMUCH UMK NepecekarLnmMmncsa NMHNSMn acknsa. [Ans sbibopa Takon durypeol
HY>XHO LLIeNKHYTb MbIlWbi0 BHYTPY Hee. (PaHee acku3 3agencTeoBarncs B onepaumm
LilenMKOM, T. €. UCMOoNb30Banuchb BCe ero NIHWK.)

B onepauusax BblgaBnnBaHnsa JOCTYNEH BbIBOP HECKOMbKMX 0BnacTten, HO OHWN OOMKHbI
npuvHagnexaTtb OAHOMY 3CKU3y.

MpOCTPaHCTBEHHbIN KOHTYP, ABMAIOWNACA CEYEHNEM AN1S ONepauun Bbl4aBNnMBaHUA nUnm
BpaLLEeHMsi, MOXXHO pedaKkTMpoBaTh B NPOLIECCE BbINONHEHUS onepaunn. PegaktupoeaHue
KOHTypa 3arnycKaeTcsi LeN4YkoM Ha NUKTorpaMmme nepen HaumeHoBaHMEM KOHTypa B nore
CeyeHue.

KomaHaa PaccmosiHue u y2oin Tenepb paboTaeT ¢ KOMNoHeHTaMu cOopku 1 ¢ Tenamm —
N3MepsIeT PacCTosiHME OT KOMMOHEHTa/Tena Ao ApYyroro 0GbekTa Unn paccTosiHne Mexay
[BYMS KOMMOHEHTaMW/Tenamu.

B komaHge Konupoeamb 06bekmbi nosiBunach onumsa Cobpamsb 2paHu no UcxXxoOHbIM
ob6bexkmam. Ecnv oHa BKIOYEHA, TO NPU KOMMPOBAHUM CMEXHbIX FPaHeN,
NPUHaAnexawmx oOgHOMY Teny, CO34aeTCsi MHOrorpaHHas NnoBepxHocCTb. Ecnn onums
OTKIOYEHa, TO KOMUs KaXaoW rpaHun ABNsieTCA OTAENbHON NOBEPXHOCTHIO.

MosBnnacb BO3MOXHOCTb NOCTPOEHUA NIOCKNX cnmpanem C NMOMOLLbIO KOMaHObI anpanb
KOHu4Yeckasa. [Ans nony4yeHusa NyIoCKom cnupanu cnenyet Bbl6paTb cnocob NOCTPOEHUA IMo
qYucislty eumkoe u ebicome nnéo IMo waey u ebicome 1 3aaaTtb HyNeBYIO BbICOTY.

MNMpeobpa3oBaHne KOMNOHeHTa COOPKM B NOKanbHyto Aetans (T. €. pe3ynbTaTt paboTbl
koMaHAbl B3ssmb 8 oKyMeHm) Tenepb MOXHO OTMEHATb 1 NOBTOPATb.

B HwxHen yactn [lepeBa mogenu moryT oTobpaxartbcsa Nnbo oTHoLeHMs, NnMbo
napameTpbl 06beKTa, BblAeNeHHOro B BepxHen Yyactu [lepeBa (paHee oTobpaxanuch
TONbKO OTHOLEHUS ). MNepekntoveHne NpomM3BoOgMUTCS KHONMKaMKM, PACMOSIOXKEHHbIMU Ha
pasgenurene BepXHen n HKHen Yacten [epesa.

B komaHae To4yka nepeHOCcOoM Tenepb MOXHO YKa3aTb TOYEYHbI OObeKT Ang
onpegeneHns pacctosHua nepeHoca. CosgaBaemas Touka OyaeT coBnagaTb C Npoekunen
BbiGpaHHOro o6bekTa Ha HanpaBsreHne nepeHoca; PopMmMpyeTcs accoumaTMBHasi CBA3b
TOYKM C 3TUM OBBLEKTOM.

YBenuyeHa npounssogntenbHocTb pabotel KOMIMAC-3D Home:
- B pexume OoToOpaKeHns ce4YeHNst MogENW:
— YCKOPEH Bbl6Op 06BHEKTOB,
— yCTpaHeHbl 3amefieHns Npu Havane BpalweHnsa/nepemMeLLeHms Mogenu,
- npwv co3gaHum maccuBa (3ddekT Hanbonee sameTeH npu padote ¢ 6onbLMMHK
cbopkamu):
— YCKOpPEH Bbl6op 06BHEKTOB,
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— yCKOpeHO cpabaTbiBaHNe NOACBETKN 0OBEKTOB NoA KypCOpoM,
— yCTpaHeHbl 3ameieHnsa Npu Havane BpaleHus/nepemMeLLeHms Mogenu,

- yCKopeHa BCTaBka B cOOpKy KOMMOHEHTa ¢ pa3meLlLeHnem Mo koopluHamam (acppekT
Hanbornee 3aMeTeH, ECIM KOMMOHEHT ABNsieTcs cOopkor ¢ 6OMbLLIMM YACNIOM
KOMMOHEHTOB NEPBOro YPOBHS UNK NTIOKanbHbIX MOAENen),

- yCKOpeHa BCTaBka B cOOpKy MakeTa (adpdekT Hanbornee 3aMeTeH Npu UCMNONb30BaHUN
mogenewn, cosgaHHbix B KOMITAC-3D Home Bepcun 18 n 6onee no3gHux).

27. YnydlweHa COBMECTMMOCTb ¢ Bugeokaptamm AMD B pexxume oToOpaXeHnsa cedeHns

MoZenu.

Fpaghuyeckue GokymMeHmMbI

1.

B accoumnaTuBHbIX BUAax aBToMaTU4ECKN CO3L4a0TCA:

- OceBble NMUHUM — A8 NPOEKLUNA NOBEPXHOCTEN BpaLLLEHMS, OCU KOTOPbIX HE
nepneHanKynspHbl NIOCKOCTU NPOEKLNA.

— O0603Ha4veHNs LUeHTpa — AN BCEX OKPYKHOCTEN.

— CeTKM LeHTPOB — Ans rpynn OKPY>XHOCTEWN, ECNN COOTBETCTBYOLLME IPynnbl 06beKToB
MOZEenu Nosy4YeHbl C MOMOLLbIO MaccuBa. B crnyyae maccvBa no napannenorpaMmmHon
ceTke bopMuMpyeTcs NMHeNHasi ceTka LeHTPOB, a B Criy4yae KOHLEHTPUYECKOro
MaccmBa — KpyroBas (MM HECKOSbKO KPYrOBbIX CETOK, €CIN KONMYECTBO 3K3EMMNIISIPOB
no paguanbHoOMy HanpasneHuto 6onbLue 1).

HopaboTaHa komaHaa lMpoeKyUOHHbIU 8UO:

- KOMaHAa 3auuKreHa, T. e. Nocne co3gaHusa o4HoM Npoekummn (Hanpumep, BMaa cnesa)
aBTOMAaTM4YECKM 3anyckaeTcsl co3agaHne cneayroLlen NpoekumMm Ha OCHOBE TOrO e
©asoBoro Buaa,

- pobaBneHa BO3MOXXHOCTb NMOCTPOEHMS U3OMETPUYECKUX NPOEKLMIA — OIS 3TOro Kypcop
HeobOxoAnMOo nepemMeLLaTtb No guaroHanu ot 6asoBoro Buaa.

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

co3gaHus Buaa ¢ Moaenu, npuyeM B kadecTese 6a30BOro Buaa ans 3Tol KoMaHabl yxxe

BblOpaH TONbKO YTO CO3AaHHbIN BMA C MOAENN.

PacLumnpeHbl BO3MOXHOCTM paboThl C pa3pbiBaMy BUOOB:

- B komaHae Pa3spbie euda BBELEH PEXUM peaaKTMpoBaHMs, NO3BONSAOLWMIA YAANSaTb
y4YacTKu NMHUIA paspbiBa, a TakKe KOPPEKTMPOBATL UX AJMHY.

- BoccraHoBUTb NepBoOHavanbHbI BUA NUHUIA pa3pbiBa MOXHO Kak AN BCEX pa3pbiBOB
cpasy (komaHgon BoccmaHoeumsb JIUHUU pa3pbieéa B KOHTEKCTHOM MEHIO BMaa,
BblaeneHHoro B [lepese), Tak n Ansi BbiIbpaHHOro paspbiBa (kHonkon BoccmaHoeumb
Ha NaHenn napaMeTpoB B pexnme peaakTMpoBaHUSA paspbiBOB).

MosiBuNnack BO3MOXHOCTb MHAMBUAYANbHOIO 3aaHnsi TOYHOCTM pa3Mepa — A5 9TOro
cnyxut cnucok Kosmudvecmeo 3Hakoe rocrsie 3anssmot Ha [MNaHenn napameTpoB npu
co3faHun/pegakTMpoBaHnM pasmepa.

HacTpolika npymeHMMa TONbKO 4SS pasMepoB C aBTOMaTUYeCKU onpeaeneHHbiM (a He
BBEAEHHbIM BPYYHY0) 3Ha4YeHeM. Ha yrnoBoi pasmep AaHHasi HacTpolka BrusieT, ecnm
€ro 3HayeHve BbipaeHo AeCATUYHON Apobblo.

MosiBNacb BO3MOXHOCTbL CO30aHUSA MECTHOIO pa3pesa B Bnge, KOTOprI7I ABlAeTcA
BbIHOCHbIM 3JTEMEHTOM.

MosiBunacbk BO3MOXHOCTb CUHXPOHM3ALMW HEeYyKa3aHHOM LLepoXoBaToOCTH B
accoumaTMBHOM YepTexe 1 Modenu: ecnu nepefaHHas U3 MO4enu HeykasaHHas
LLIepPOXOBaTOCTb OblfNa N3MeHeHa B YepTexe, TO B €€ KOHTEKCTHOM MEHI0 CTaHOBUTCSA
AOCTyNHa komaHaa CuHxpoHu3upoeams. [locne Bbl30Ba 3TOM KOMaHAbl BO30OHOBNSETCA
nepefava sHaYeHUn CBONUCTB 3Hak Heyka3aHHOoU wepoxoeamocmu v NMapamemp
HeyKa3aHHOU Wwepoxoeamocmu N3 MOAENN B YEPTEX.

B komaHgax Aemoocesasi 1 Oceegast JIUHUSI MO 08yM MoOYKaM NOSIBUCSA
nepekntovatens OduHakoesble ebicmyrnbl. OH NO3BOMNSET O0TKA3aTbCA OT OANHAKOBOM
ANViHbI BBICTYNOB Ha 060MX KOHLAX OCEBOW NMMHUW 1 3a4aTb AN KaXAoro BbICTyna
COBCTBEHHYHO ANUHY.
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B KOHTEKCTHYIO NaHenb, koTopas oTobpaxaeTcs Npu BbiAeNEeHN B acCOLMaTUBHOM
yepTexe NPOEKUNOHHbIX 0603HAYEHMIA 1 aBTOMATMYECKM CO3aHHbIX OCEBbIX NTMHUIA,
AobaeneHa kHomnka Ckpbimb. OHa OTKMOYAET Nokas BblAeNeHHbIX 00bekToB. s
BKIHOYEHMS 0OBbEKTOB crnedyeT BOCNonb3oBaThbCsl kKoMaHaon Bud — lMokazamb
CKpbimbie 0603Ha4YeHuUsl.

Paboma co cneuudgbukayuel

B onucaHuu cneumdmkaumm ona Yeprexa MOXHO 3a4aTb KONMYECTBO UCMONMHEHW. JTa
BO3MOXHOCTb JOCTYMHA, ECN B ONUCaHNe BXOAUT CTUIb FPYNMNoBOM crneumduKaLmi.
PaHHee ans Toro, YTobbl M3MEHUTL KONMMYECTBO MUCMONHEHUI B YepTexe, Heo6Xxoaumo
OblNo OTpeaaKkTMPOBaTh BXOASALLMIA B ONUCAHUE CTUMb crieuudurkaumm.

Umnopm u akcnopm

1.

MosiBunacbk BO3MOXHOCTb aKcnopTa 0603Ha4YeHU (MMHUK-BBIHOCKN, 6a3sbl, AOMYCKU (hOpMbI
1 pacnonoxeHusi n ap.) B popmatbl STEP 1 JT 1 nmnopTa nx ns atux opmatos. Npun
nmMnopTe 0603Ha4YeHNs1 MPeobpasyoTCs B MaKPOISIEMEHTbI, COCTOSILLME 13
reomMeTpU4ecknx 00 bEKTOB N TEKCTOB.

Mpy nmnopTe cbopoyHbIX Mogenen ns chopmator STEP, IGES, JT moxHO BbiGpaTh
cnocob co3gaHnsi KOMMOHEHTOB: B BUAE CaMOCTOATENbHbLIX MOAernen, KoTopble
3anucbiBaloTCH B OTAENbHbIE (havinbl, UK B BUAE rokanbHbIX MOAENen, KOTOpble XpaHSaTCs
BHYTpU dpavina cbopkun. Beibop HyXHOro BapmaHTa Npon3BOAUTCS C MOMOLLbIO ONuUn
Co30asamb ¢halisibl KOMITOHEHMO8, NOSBUBLLENCS B AManore HaCTPONKM umnopTa n3
nepeyYncrieHHbIX hopmaToB.

lpunoxeHus

1.

Banbi u MmexaHu4eckue nepedayvyu

— [eHepaunsa TpexmepHbIX Mogenen

- PeannsoBaH MexaHU3M COXpaHEeHUs reHepupyeMblX TpEXMeEpPHbIX Moaenen B
npegonpeneneHHsin ann. Hactponka umeHn danna nHamBmayanbHa Onsa KaXkaomn
Moaenu. [JaHHbIN MexaHn3M NO3BONUT aBToOMaTUYeckn 3ameHATb 3D-moaens B
cbopke npu n3ameHeHnn reomeTpun 2D-mogenm.

- 3anuck maccbl B Wwtamn nocrie reHepauum 3D-moaenn

— ObGecneveHa reHepauusa mogenen YepBsiYHbIX peek

- ObecneyeHa reHepaumst Mogernemn YepBsaYHbIX pes

- [Npu reHepaUnmn KOHNYECKMX KOMEC C KPYrOBbIM M TaHreHuMarnbHbIM 3y0oM, a Takke
rMnongHbIX Konec obecnevmBaeTcs co3gaHne MOAenu Komneca ¢ pasmepamu,
MaKkcMMasnbHO COOTBETCTBYIOLNUMM PACHETHLIM.

— CospgaHue yepTexen

- PeannsoBaHO NoCTpoeHMe HEBUOMMOrO LLMNOHOYHOrO nasa. PaHee, ecrniv LWNOHOYHLIN
nas pacnonararscs nog yrrom 90°, To ero He 6b1N10 BUOHO HA OCHOBHOM BUAE U HE
Ob1N10 BO3MOXHOCTU NPOCTaBUTbL pa3mMepbl €ro PacrnosioXeHus.

- PeannsoBaHo macwtabnpoBaHMe BLIHOCHOIO 3NIEMEHTA CeYeHUs 3yo4aTon penkun.

— [opaboTaHbl BLIHOCHbBIE 3NeMEHTbI NPSIMOBOYHbIX LWMLEBbLIX cCoeanHeHnn. [nsa Bcex
cnocoboB LEHTPMPOBaHUA 1 UCNOMHeHMN obaBneHo 0603HaYeHne Hambonee 4acTo
NPMMEHSEMbIX NapaMeTPOB LLIEPOXOBATOCTM.

- [opaboTaHo NOCTpoeHMEe KBagpaTHbIX M LLECTUIPAHHbIX CTyneHen. CaenaHo OkHO
Ansa Bbibopa BapnaHTa OTPUCOBKKU CTyneHn B Mogenu. CTyneHun moryT 6biTb
NMOCTPOEHbI C MOBOPOTOM. Peann3oBaHO NOCTPOEHNE BHYTPEHHEN LLECTUrPaHHOM
CTYMEHN N KBagpaTHOM CTYMNEHU C hackamu.

— LUNOHOYHbIN Na3 Ha BHYTPEHHEM KOHTYype CTario BO3MOXXHO CTPOUTL C ANTMHOM
MEHbLUEN, YeM AfIMHaA CTyNneHn (NPUMEHSIETCA B IMyXUX OTBEPCTUAX).

- [lo6aBneHbl hackn 1 CKpyrneHus Ha BypTrkax LenHbIX 3Be3noyek, TepmoobpaboTka
Ha BbIHOCKe Npodunsa 3Be3004kn. [1Ba BapnaHTa pacyeTta LenHbix nepegad: Yncro
3BEHbEB M MEXLEHTPOBOE pacCcTosIHUE.
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- No6asneH AONONHUTENbHbLIM BapuaHT NOCTPOEHMUS LINOHOYHbIX Na3os no FOCT
9472-90 KpenneHne NHCTPYMEHTOB Ha OnpaBKax.

- [ob6aBneH NpoBepOYHbIN pacHeT Ha MPOYHOCTb LWANLEBLIX NPSAMOBOYHBbIX,
3BOJIbBEHTHbIX U TPEYrofbHbIX coeguHeHun. PacyeT BoinonHaetcsa no FOCT 21425
75. MeToguka pacyeTa yumTbIBaeT TMN nepeaayum, CBA3aHHON CO LWNLIEBbIM
COeQIHEHNEM, Harpy3ku n KoacbPUUNEHTbI, 4ENCTBYIOLME B KaXA0W nepeaade.

- PeannsoBaHoO NOCTpOEHNE MHCTPYMEHTarbHbIX KOHYCOB pa3HbIX TUMOB U
COOTBETCTBYHOLUNX UM LIEHTPOBbLIX OTBEPCTUI, ECIM OHU C HUMW NPUMEHSAIOTCS.

— [opaboTaHbl BLIHOCHbIE 3N1EMEHTbI Ha Npodunnn pesbb (TpaneuenaansbHONn,
YNOPHOW, MUTYEBOWM N MOAYIbHON). [pocTaHOBKa AMaMeTpPOB TpaneuenaansHom n
ynopHou pe3bb ¢ gonyckamu (B cMctemy BBeAeHbl 6a3bl JONYCKOB Ha 3TW pe3bbbl).

PacuyeTbl MexaHn4eckux nepegav

- PaspaboTtaH Moaynb reoMeTpUYecKoro pacyeTa u NnoCTPOeHNe YepBAYHO-pPeeHHON
nepepauv (QunuHopuyeckull yepesik-3y64amas pelika). lNepegadya aHanornyHa
OpTOroHarbHOWN YepBAYHOM Nepedaye, TONbKO BMECTO KOCO3yboro Koneca B HEN
paboTtaeT Koco3ybas penka.

- PaspaboTtaH Moaynb reoMeTpuyYecKoro pacyeta u NoCcTpoeHne YepBAYHO-pPeeYHON
nepepauv (QunuHopuyeckuli Yyepesik-HYepesiyHas pelika). YepBa4HO-peeyHble
nepefayn 4acto NPMMEHSIOTCA B NPUBOAAX TSHKENbIX METaNNMoPEeXyLnX CTaHKOB.

- B pacuet uenHbix nepeaay BBeAeHbI ABa BapMaHTa no pasHbiM MeToankam (4YnMcno
3BEHLEB M MEXLIEHTPOBOE PaCCTOSIHME).

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

- B pacuetax 3ybuatbix nepefay, rae B pesyrnbTaTe NPOEKTUPYIOTCS LMNMHAPUYECKME
LLEeCTEePHN BHELLUHEro U BHYTPEHHEro 3auenneHuns, 4onyckaeTca BBO4 AnameTpa
BEPLUMH, 3HA4YeHNe KOToporo 6onbLue (4N WecTepeH BHELHEro 3auenneHmns) unm
MeHbLUe (4Na Konec BHYTPEHHEro 3auenfieHnst), YemM pacyeTHbIN guameTp BEepPLUMH
Ha BennumHy 2*(C-0,1)*Mn, rge
- C — ko03hmumeHT pagnanbHoro 3asopa,

- Mn — moaynb nepegaun.

Takon npuem MoXeT NPUMEHATLCS, eCrM He0H6X0AMMO YBENUYUTL KOIPPULUNEHT
nepekpbITUSA Nepeaayn, Ho Npu 3TOM crnegyeT BHMMAaTENbHO CneanTb 3a
NpoBepoYHbIMU KpuTepnsiMn. OCobeHHO — ABMEHUSA 3a0CTPEHUSA U MHTepepeHunn.

MexaHuka: AHuUmayus

MosiBunack komanaa Jo6asums uHeepmMupoOB8aHHbIe waau.

KomaHaa npegHasHavyeHa ang aybnmpoBaHus BCEX YXKe BBEOEHHbIX LIaroB CLueHapus B
obpaTHOM nopsiAke ¢ aBTOMaTUYECKUM U3MEHEHMEM HaMNpaBreHUst BCEX OBWKEHUNA U
o6paTHbIM U3MEHEHNEM NPO3Pa4YHOCTN KOMIMOHEHTOB.

KomaHnay pekomeHayeTcsa MCnonb3oBaTb ANd aHMMUPOBaHMSA oBpaTHON «COOPKN»
nsgenus, ecnn «pasbopka» caenaHa Ha npeablayLmx warax.

[o6aBneHa kKoMaHaa OTKIIOYEHUSA COMPSPKEHUIA NS KOMMOHEHTOB, BbIOPaHHbIX Ha
ware cueHapus. CoCcTosiHue ConpsikeHn 3anoMmHaeTcs Ha BbIbpaHHOM Liare.

Y KOMMOHEHTOB, BbIOpaHHLIX Ha Llare, aBTOMaTUYECKN OTKoYaeTca «pukcaumsa»
(ecnun KOMMNOHEHTbI PUKCUPOBAHDI).

Ha ynpaenstowyto naHenb Bocnpou3seaeHus gobaeneHa onuusa Bosepam e Havasio.
BkntodeHHast onumsi No3BonNseT aBToMaTU4eCKn BEPHYTb COOPKY B HaYarnbHoe
COCTOSIHME MOCIIE OKOHYaHWsI BOCMPOM3BESEHUS.

[opa6boTtaHa CnpaBo4Has cucrtema.

McnpaBneHbl HekoTopble OLWNBKM, BbISIBAIEHHbIE B NPOLLECCce aKCnyaTauuu.

O6opydoeaHue: MemannoKkoHCmMpyKyuu

[opa6boTaHa komaHga Mnacmuxa. JobaBneHa BO3MOXHOCTb MOCTPOEHMS NIIACTUH MO

UMeEIOLLMMCS rpaHuLaMm, a Takke onumsa fnomHoe npumMsbiKaHue;

[o6aBneHbl KOMaHAb!:

- Pa36umb nnacmuHy. Komanga npegHasHadyeHa ansa pa3bueHuns nnacTuHbl Ha
YyacTu; B KQ4eCTBE rpaHuL, MOryT BbICTynaTb pebpa, rpaHn, NpoCTPaHCTBEHHbIE
KpuBble, NITOCKOCTN, MOBEPXHOCTU, SCKN3bI;
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- [lMpokon. KomaHaa npegHasHavyeHa aAng co3gaHus Bblpes3oB B nfiacTuHax, pebpax
XKECTKOCTU 1 Npounax M3 nonockl. PeanusoBaHbl BbIpe3bl NO4 CUMMETPUYHBIE U
HecMMMeETPUYHbIE NONOCOBYNbObI, PABHOMOMOYHbIE M HEPABHOMOSOYHbIE YrOMKOBbIE
npodounu;

- [Mosicok. KomaHaa npegHasHayeHa aAngd NOCTPOEHNSA 3MIEMEHTOB YCUMEHUS
KOHCTPYKLMI. [MpeaycMoTpeHa BO3MOXHOCTb MOCTPOEHMSI NOACKOB C 06paboTkon
TOPLIOB.

- 3adenka. [No3BonsieT NOCTPOUTL 334Ky — NAacTUHy MO rpaHuLamM npokona.
3apenka co3gaeTtcs, ecnun 3To NPpeaycMOTPEHO BO hparMeHTe npokona Ans 4aHHOro
TMna Bblpe3a. dPparMeHTbl NPOKONOB BXOAAT B KOMMSEKT NOCTaBku MNpunoxeHus.
Bo3MOXHO NOCTpOEHME NONb30BaTENbLCKON 3a4erku Npu BbINOMAHEHUN TpeboBaHWi K
dparMeHTy Npokona v 3agenku.

- lMnacmuHa no epaHu. o3BoNsgeT CTPOUTb NNACTUHY, MOBTOPSIOLLYIO (POPMY rpaHu.
Ecnu B rpaHn nmetloTca oTBEpCTUS, TO NIIAaCTUHA Takke CTPOUTCH C OTBEPCTUAMMN.
lMnacTtuHa pacnonaraeTcy Ha rpaHu.

MexaHuka: lNpy>xuHbi

- [lpw pegakTMpoBaHUN TPEXMEPHOM MOAENM NMPYXMHbI Tenepb oTobpaxaeTcs MNaHenb
napameTpoB, coaepKallas 3reMeHTbl ynpaBreHnsa NpoLeccoM peaakTUpOBaHUS.

- [Jo6GaeneHa uHTerpauus ¢ MNonuHom:MDM.

- [opaboTaHa hyHKLUMOHANBLHOCTL BbIBO4A TEXHUYECKMX TpeboBaHmi.

O6opydoeaHue: Pazeepmku
[ob6aBneHbl kKomaHabl:

- TpoliHuk pacmpy6HbIU;

- Kpecm pacmpy6HbIl;

- Tpyb6a nnockooeasbHasi;
lMpoghunb npsimMoy20sibHbIU.

O6opydoeaHue: CeapHble COeOUHEHUs!

- B komaHge O603Ha4YeHue ceapHo20 wea nobaBrneHbl cneayowme BO3MOXHOCTHU:
- co3gaHue ycnoBHoro o6o3HaueHunsa ceapHoro wea no FOCT 14098-2014,

— CO34aHue CCbINKM Ha BbIHOCHOWM 3NIEMEHT.

- KomaHpa lNMpumeHumsb ceolicmea 0603Ha4YeHull u3 napamempos paboTaeT B
MoAenun n rpacmnyeckoM OOKyMEHTE.

- B pgunanorax lMapamempsbi ceapHo20 wea komaHabl KoHecmpykmueHbie 3rieMeHmabl
ceapHbix weoe, O603HavYeHUe cmaHOapmHo20 ceapHo20 wea no F'OCT n MeHio
nonss Tekcm o603Ha4YeHuUs1 NaHENN NapaMeTpPoB koMaHabl O603Ha4YeHUe ceapHO20
wea nobaereHa BO3MOXHOCTb MPOCMOTpa CTaHAAPTOB HAa KOHCTPYKTUBHbBIE 31IEMEHTHI
cBapHbIX WBoB. NoapobHas nHgopmauua B canne ...\Libs\WeldConnect\DataWeld\Stan-
dartPdf\StandartPdf.txt.

- WcnpaeneHbl HageHHbIE OLINGKN.

K OHeepmep ECAD-KOMIIAC
[obaBneHa BO3MOXHOCTb aBTOMaTUYECKOro Nomucka COOTBETCTBUS 3arnMCu KOMMNOHEHTa
N ero TpexMepHon Mogenu Npy NOCTPOEHUN peanmnCTMYHON MOAENN nNnaTbl.
Mocago4vHoe mecTto B Bubnuomeke nocado4yHbix mecm ECAD-cucteMbl MOXET ObITb
aBTOMaTUYECKM COMOCTaBSIEHO TPEXMEPHOM MOAESIM KOMMNOHEHTa — UMS doanna
MOAenn OOMKHO COOTBETCTBOBATbL MMEHM Nocago4yHoro mecta. dannsl mogenemn
MOXXHO pPasMeCcTUTb Ha CETEBOM pecypce B OQHOWN narnke uim BO BROXEHHbIX Narnkax.

- [JopaboTtaHa CnpaBo4Has cucrtema.

O6opydoeaHue: Kabenu u xxaymsol

MpunoxeHune cyLecTBEHHO NepepaboTaHo.

— TpaekTopun-mapLlpyTbl S3IEKTPUHECKUX COEQUHEHUN TeNepb AOIMKHbI CO34aBaTbCs HE
NIoMaHbIMM, a crnnanHamu.

— [Insa nocTpoeHus TpaekTopuin BBEAEHA cneumanbHas KoMaHaa npunoXeHus.

- [Jo6GaeneHa komaHaa pasgeneHus cnnarHa-TpaekTopun Ans co3gaHnst OTBETBIIEHUN.

— Tpaccbl NpoBoOAoB, kabenen n obLMX y4acTKoB Tenepb CO34al0TCs B BUAE KKOHTYPOBY,
a He HOBbIX MPOCTPAHCTBEHHbIX KPUBbLIX, MO3TOMY Nto60e n3MeHeHe TpaekTopum-
MapLUpyTa aBTOMaTM4eCKM NPUBOAMUT K KOPPEKTHOMY NEPECTPOEHMIO Tpacc.
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- [obaBneHo HeCKObKO HOBbIX BapMaHTOB MOAENNPOBAHUSA XXIYTOB, B TOM Yncne
WHTEepaKTMBHaA Npoknagka npoBoAaHMKa 6e3 npeaBapuTenibHOro NOCTPOEHUS KPUBbIX-
TpaeKTopun.

- [losBUnacb BO3MOXHOCTb peXrMMa COBMELLEHNSA MEeXMPUOOPHbLIX Y MOKOHTaKTHbIX
COELMHEHWI, MPU KOTOPOM BETBb XXryTa MeXnpubopHOro CoOeAMHEHNA COCTOUT U3
OTAENbHbIX NPOBOAOB UMM XU MHOTOXWUIBHOTO Kaberns, MOCTPOEHHbIX MexXay
KOHKPETHbLIMM KOHTaKTaMm kabernbHbIX YacTen coeauHUTenen.

- W3 cocTtaBa npunoxeHusa ucknoveH Koneepmep npoekmoe Cable3D e eepcuro 18.0.
BmecTo Hero B npunoxeHne gobasneHa KomaHga KONMpoBaHUSA/nepemMeLLeHns
KPWBLIX-TPAEKTOPUIA N3 OCHOBHOW COOPKM M3gennsa B NnoacbopKy BbIGpaHHOIo XryTa,
nnbo 13 noacbopkM OQHOrO XryTa B NoacOopKy ApYroro xryTa.

- B okHe Tabnuya coeduHeHull nobaBneHa koMaHaa NepeMeLLEeHNs 3NEKTPUYECKNX
COeQIMHEeHWN N3 OL4HOrO XryTa B APYron, a TakkKe UCKIIYEHNS ANEeKTPUYECKNX
coeaVHEeHn 13 BbIBpaHHOro XryTa.

- B 3TOM Xe OkHe nosiBunachk KoMaHga NoCTPOEHUS NNHUIA ANEKTPUYECKMX CBA3EN AN
BblEEHHbIX B CMIUCKE COEQUHEHWIA; MMHUN CBA3EN BbINOSHAOTCS Kak CnnanHbl No
ABYM TouKaMm.

- PeanusoBaHa kKomaHAa rpynnoBoro M3MeHeHusi Tuna NpoBoAa ANs BblAENEHHbIX B
cnucke coeguHeHun. locne nameHeHus Tuna NPoBOA4a aBTOMATUYECKU
nepecTtpamBaeTCs U TpeXMepHasa Modenb XryTa (ecnv oHa yxxe 6bina co3gaHa).

- [losiBUnacb BO3MOXHOCTb HaszHa41Tb Nobyto NoacbopKy OCHOBHOW COOPKM M3aenus
Krytom/kabenem. PaHee cosgaHue noacbopku XKryt/kabenb 66110 BO3MOXHO TOMBKO B
nHTepdeince «lMepeveHb afIeMEHTOBY.

- [obaBneHa BO3MOXHOCTb aBTOMaTUYECKOro Bbibopa TpeXxMepHon mogenu
anekTpoannapaTa ans 3anucu B lMepevyHe anemeHmos, ecnu lNMepevyeHb aneMmeHMoes
cchopmumpoBaH 13 akcnopTHo-mmnopTHoro XML-cdbanna ECAD-cuctemsl, n ecnu B XML-
danne nmeeTcs ccblfika Ha UMA hanna Moaesnmu.

- [Mosiunack komaHga popmupoaHms Cneumdmkaunumn Ha XryT HENOCPEACTBEHHO MO
TpexmepHon mogenu nagenus, 6e3 cosgaHma cOOpPoOYHOro YepTexa XryTa.

- CyuwecTtBeHHO — npumepHo B 10—15 pa3 — yBenunyeHa CKOPOCTb NOCTPOEHMS MOAENU
XKryTa, 4To 0COOEHHO 3aMETHO Ha XryTaxX C HECKOSTIbKUMMU COTHSIMU COeQUHEHU.

- CospgaHa HoBast CnpaBoYyHasa cuctema ¢ metogorornen «beictporo ctaptar,
noAroToBMNEHbI BUAEOPONMKN NO HOBbIM BO3MOXHOCTSAM NPUSIOXKEHMS.

06opyaoeaHue. Tpy6onpoegoodsbi
Tenepb Npu YCTAaHOBKE 3IrIEMEHTA Ha TpyOy ee Tpacca He pa3bueaeTtcs. Teno Tpyobl
npu yCTaHOBKE Ha Hee anemMeHTa pa3buBaeTcs Ha ABa (B cneundurkaumm nm
COOTBETCTBYIOT ABe Aetanu). MNpn yaaneHni/nepemeLLeHmmn aneMmeHTa Ha apyromn
cerMeHT Teno Tpybbl BoccTaHaBnmBaeTcs (B cneundmkaunm e CoOoTBETCTBYET OA4HA
nertanb).

- TlosiBunacb BO3MOXHOCTb pa3MeLLeHNs anieMeHTa B 3epKanibHOM OTpaXXeHUK
(pa3BopOT anemeHTa nNpu BCTaBKE).

- TlogBunacb HoBasi koMaHaa M3osuposamb mpy6onpoeod, No3BoNALAaA CoO30aBaTb
TpexmMepHble MoAeNn n3onsumm Ha Tpybax, oTBogax, TPONHUKAX U APYrnX
NOBEPXHOCTAX NOCTOSTHHOIO KPYrforo ceyeHus!, a Takke ob6aBnsaTb Mogenm
N30Nn5UMOHHbIX BOKCOB Ha TpybHOM apmaTtype.

- [Jo6aeneHna uHterpauus c NOJIMHOM B pexume pegaktnpoBaHus Tpybonposoaa.

- TlosiBunacb BO3MOXHOCTb 3aAaTb HanpasneHue npornba wnaxra. MNpun nocneayroLlem
yBENUYEHUN MHbI LWNaHra Mogenb nepectpamBaeTcs Tak, YTOObI WaHr «NpoBucany»
B 3a[laHHOM HarnpaBneHuN.

- Ecnu gnunHa Tpy6bl He 3admKcuMpoBaHa, TO €€ MOXXHO U3MEHSITb MbILLIbHO,
«nepeTackmBas» cBOOOAHY TOYKY Ha O4HOM M3 KOHLOB TPYObl MM CPEAHIO TOYKY
TpyObl. TO NO3BONSAET GLICTPO M3MEHATL KOHUTYpaLMIO CO34aBaEMOrO
TpybonpoBoaa, 3agasas AnuvHbl Tpyd 6e3 obpalleHuns Kk cneumanbHbIM 3fIEMEHTaMm
ynpaBneHus. B ganbHenwem nonyyeHHble ANIMHbI MOXXHO YTOUHUTD.

- 3ameHeH meToa oTobpaxeHus cTunen Tpybonposoaa Ha MNaHenn napameTpoB: CNCOK
CTUNEW CTan MHOFOCTPOYHbIM, YTO YCKOPSIET BbIOOP CTUNS.
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- [obaBneHa BO3MOXHOCTb OKPYINEHUs 3Ha4YeHMI Macchbl U AnnHbl TPyObl Ang
oTobpaxeHusa B cneundukaumm. Mogenb nNpu BKIOYEHUM OKPYTNIEHUSI HE MEHSIETCS.

- BbInn oNTUMU3MPOBaHbI NPOLIECCHI NMPUITOXKEHWS, B CBSI3N C YEM YBENUYMIOCH
ObicTpoaencTaune ero paboTbl.

10. Bu6nuomeka CmaHOlapmHbie usdenus
- B karanor Kpenex no6asneHsol:

— BunTtbl DIN 7500;

- lankun TOCT ISO 7042-2016, TOCT ISO 7044-2016, TOCT ISO 10511-2016, TOCT
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, FOCT ISO 7093-1-2016, FOCT ISO 7093-2-2016,
FOCT P NCO 10669-2017, FTOCT P NCO 10673-2017, TOCT 19115-91;

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

— 3aknenku raeyvHble Bralo;

- Wnunbkn TOCT 10494-80.

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

— dnaHubl FTOCT 9399-81;

— TponHukn NOCT 22822-83;

KaHaBku nog ynopHble 6bicTpocbemHble wanbbl FTOCT 11648-75;
- 3arnywkn noBopoTHble ATK 26-18-5-9;
- Mpoknagku MOCT 23358-87;
- Tpy6bl TOCT 32528-2013;
- YnnotHeHunsa TOCT 22704-77;
- MydTbl BTynouHble FTOCT 24246-96.
- B kaTtanor dnekmpuyeckue annapamsbi u apmamypa 3D nobaBneHsb!:
- lMnaTel 1 npoknagkn OCT 107.680225.003-86.

11. Bbub6nuomeka Mamepuanbi u CopmameHmabl

B katanor Mamepuansi u CopmameHmsbi [o6aBNEHbI:

- 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, TOCT 28815-2018, TOCT 18215-87, TOCT
32582-2013, TOCT 18102-95, TOCT 4166-76, TOCT 9574-90, TOCT 9574-2018, TOCT
4214-78, TOCT 5949-75, TOCT 10091-75, FOCT 28874-2004, TOCT 34470-2018;

- [OCT P 57837-2017, TOCT P 58019-2017, TOCT P 54568-2011, FOCT 326142012,
FOCT P 52381-2005, TOCT 9723-73, TOCT 10945-74, TOCT 6858-78, TOCT 5556-81,
FOCT 5210-95, TOCT P 58144-2018, TOCT P 55820-2013, TOCT 6823-2017, TOCT P
58064-2018, TOCT 10200-2017, TOCT 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, TOCT 25500-82, FOCT 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, FOCT 33341-2015, FOCT 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, TOCT 26103-84, TOCT 30357-
96, TOCT 30268-95, TOCT 12769-85, TOCT 28580-90, TOCT 16381-77, TOCT 20022.2-
2018, FOCT 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;

- [OCT 2677-78, TOCT 3117-78, TOCT 15028-77, FOCT 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, FTOCT 19710-
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2019, TOCT 23343-78, TOCT 15081-78, TOCT 9355-81, FOCT 10146-74, TOCT 2748-77,
FOCT 6419-78, TOCT 12026-76, FOCT 332-91, TOCT 2156-76, TOCT 1433278, TOCT
6691-77, TOCT 4041-2017, TOCT 6102-94, TOCT 11025-78, FOCT 13913-78, FOCT 645-
89, TOCT 6926-75, TOCT 6418-81, TOCT 28546-2002, FOCT 9307-78, TOCT 11109-90,
FOCT 9412-93, TOCT 4403-91, TOCT 1899280, (OCT 9262-77, TOCT 5848-73, TOCT
1928-2019, FOCT 25593-83, TOCT 10054-82, TOCT 3647-80, FOCT 4159-79, TOCT
8313-88, NOCT 9882-77, TOCT 13303-86, FOCT 20298-74, TOCT 10163-76, FOCT
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, FOCT 9968-86,
FOCT 19240-73, TOCT 13622-91, TOCT 13738-91, TOCT 13616-97, OCT 6-19-510-80,
FOCT 17575-90, TOCT 17576-97, FOCT 25593-83, FOCT 13624-90, FOCT 5520-2017,
rOCT 13617-97, TOCT 13618-97.

N3meHeHUe KoMrisiekma nocmasku

12.

13.

B komnnekT noctaeku BkntodeH Modynb onmumu3sayuu 10SO-K. OH cnyxuTt ans
aBTOMaTM3auuM npoLecca nomcka onTUMarnbHbIX NPOEKTHbLIX NapameTpoB NpY peLLeHnm
3agavy B cpege KOMIAC-3D Home.

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

B Bepcumn 19 basosag yacTtb nHctannsuymoHHoro naketa KOMIMAC-3D Home 6bina
ob6beanHeHa ¢ MawwuHocTpoutensHon n MNMpnbopocTponTenbHOM KOHpUrypaumsamu. B
CBSA3U C 3TUM OTAeNbHbIE (harnnbl ¢ MHopMaumen o KOHUrypaumusax yaaneHsl, a ux
COAEPXXMMOE BKIIOYEHO B HACTOALLMIN JOKYMEHT.

NHdopmaumsa o MawmHocTpoutensbHom koHdurypauum sepcun 13 SP1-18.1

Nudopmauma o MNpubopocTpoutenbHon KoHdurypaumm sepcumn 16—18.1

Omnu4us eepcuu 18.1 om eepcuu 17.1

O6uwee

1.

MosiBunuCh criegytoLime BO3MOXHOCTM HAaCTPOMKK nHTepdenca:

- Bblbop pasmepa 3Ha4koB 1 Hagnucen. [ina aToro Cnyxmt komaHga Pa3mep 3Havykoe u
meKcma B MeHI0 KHOMkM Hacmpolika uHmepdgelica, kKoTopas HAXOAUTCH B CTPOKe
"MaBHOro MeHto cucTembl. [JOCTyNHO Tpy pasmepa: cTaHA4apTHbIN, CPEHUN, KPYMHbIN.

- W3meHeHuns BepTuKanbHoOro pasmepa MIHCTpymeHTanbHon obnacTu, T.e. konuyecTea
CTPOK B Hel. [ins aToro cnyxat komaHabl OOHa cmpoka, [Jee cmpoku v Tpu cmpoku,
HaxoasLMecsa B KOHTEKCTHOM MeHo HCTpyMeHTaneHon obnacTu.

MosiBunacbk BO3MOXHOCTb BblIOMpaTh, rae OyayT pacnonaratbCs 3arofoBKU BKNagok
OTKpbIBaEMbIX U CO34aBaeMbIX JOKYMEHTOB: CMNeBa, T.€. B Ha4yane CTpOoKU 3arofioBKOB
BKMadoK, UM cnpaea, T.e. UK B KOHLLIE 3TON CTPOKU. BbIGop Npon3BoanTCst C MOMOLLIbLO
koMmaHabl Hoeble eknadku B MeHto kHonkn Hacmpolika. KomaHga umeeT NoaMeHHo 13
AByx komaHA: Crieea n Cnpaea.

Paamep rpadudeckon obnactm B okHe KOMIMTAC-3D MOXHO yBennumMBaTb 3a CUET

Hencnonb3yemblX B AaHHbIN MOMEHT naHenen. [JocTynHbl cnegyowmne BO3MOXHOCTH:

- Jlo6yto NaHenb ynpaenexus (Mapamempsoi, Jepeso dokymeHma, lepemeHHbIe 1
Op.), ECNM OHa BKINOYEHA COOTBETCTBYIOLLEN KOMAHAOM M3 MeHo Hacmpolika —
Manenu, MoxHO NMBO CKpbITb, MO0 NokasaTtb. [NepeknoyeHne NPon3BoANTCH C
MOMOLLLbIO KHOMKM Y BEPTUKAINbHOW rpaHunubl okHa. KHonka npucyTcTByeT, koraa MNaHenb
AOCTynHa.

Mo ymonyaHuto BCe NaHenNu BKITHOYEHbI.
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Mpun aTOM B rpadmyeckmx AOKYMEHTax U MOAEnNsiX nokasbliBaeTcst naHenb [Jepeea
doKyMeHma, a octarnbHble NaHenu ckpbiTbl. [1pn BbI3oBE Kakon-nmbo KoMaHabl NaHeNb
Mapamempbi aBTOMATUYECKN NOSBMASAETCS M OCTAETCA Ha 9KpaHe [0 3aBEpPLUEHUSI
KOMaHzpbl.

B TeKkcTOBbIX AOKYMEHTaX U cneumgurKkaumax nokassiBaeTcs naHens Mapamempai.

-  WHcTpyMeHTanbHble naHenu u MNMaHenu ynpaBneHus MOXXHO OOHOBPEMEHHO CKpbITb,
BKITHOUMB PEXUM CKPbITMA naHenen. Ha akpaHe ocTaHyTca [NaBHOE MEHI0, 3aronoBKu
BKITAJOK JOKYMEHTOB U NMaHenb GbicTporo gocTyna.

Pexnm ckpbITUA naHenen BKIYaeTCs U OTKMoYaeTca KHonkon OmobpakeHue
naHesiel, KOTOpasi HAXOAMTCA B CTpoke ['NaBHOrO MEHI0 CUCTEMBI.

Pexum ckpbiTusa naHenen ygobHo ncnonb3oBaTth 4515 NPOCMOTPa AOKYMEHTOB.
Hanpumep, paspabaTbiBasi KOMMNOHEHT, MOXHO B oTAenbHoM okHe KOMIMAC-3D
npocMaTpmBaTh CoAEPXKaLLyto ero cbopky 1 npu He06XoaUMOCTU CHUMATbL C Hee
pasmMepbl.

«lMepeTacknBas» MbiLbO 3arofloBKM BKNALOK JOKYMEHTOB, MOXHO BbIMOSHATb

cnefyowine aencTeung:

- CosgaBaTb HoBble okHa KOMIMTAC-3D — ang 3Toro 3arofoBOK BKIAAKN JOKYMEHTa
HY)XXHO «MepeTawunTby 3a Npeaenbl CTPOKN 3arofiloBKOB. Ecnun npu 3ToM HOBOE OKHO
KOMMAC-3D TpebyeTca npukpennThb K rpaHuLe aKkpaHa, 3arofioBOK BKIagaku cnegyet
NoaBECTU K HY>XHOW rpaHuLe.

- [epeHocutb aokymeHTbl Mexay okHamu KOMIMAC-3D — anst 3Toro 3arofioBOK BKNagku
HY)XXHO «MepeTaLwmnTby Ha CTPOKY 3arofioBKOB BKIAA4OK APYroro OKHa U NOMeCTUTb
MEXAY YXXe UMeLUMUCA BKINagkaMn unu B nogcBedeHHyo obrnactb BBEPXY OKHa,
€CINN B HEM HET OTKPbITbIX AOKYMEHTOB.

BHyTpeHHue anroputmbl KOMIMAC-3D nepepaboTtaHbl C Lenbio NoBbiEeHWS
NPOM3BOANTENBHOCTU. [IOCTUIHYTO YCKOPEHUE B pa3HblX acrnekTax: OTpMCcoBKa
nHTepdenca n paboyero okHa Mogenu, cosgaHue u nepecTpoeHne accoumaTBHbIX BUAOB,
paboTa ¢ TpexmepHbiMn mogenamu. NMoapobHee 06 yckopeHun paboTbl C MOAENAMU CM. B
pasgene « TpexmepHoe MoaenNMpoBaHmNE».

YcoBepLUEHCTBOBAH NMOWCK KOMaHA;:

- B CMUCKe pe3ynbTaToB MOMCKa KPOME Ha3BaHMS KOMaHAbl OTOOpaXaeTcs coyeTaHue
KnaBuL ONS ee Bbl30Ba, a TakkKe «MyTby» K KOMaHAe, T.e. Ha3BaHue nyHkTa [naBHoOro
MEHI0, BITOXXEHHOro MEHI0 1 T.4.,

- MOWCK BO3MOXEH MO NMoGOMY CrOBY U3 «MyTWU» K KOMaHae, HanpuMmep, pesynbTaTtom
noucka no crnosy «dann» byayT Bce KOMmaHabl MeH0 Palis1 (Kpome KOMaHA 3arpy3sku
HeJaBHUX OKYMEHTOB M 3aaHWU Ha nevaTb),

- B pesynbTaTax noucka otobpaxkaeTcs TekylLlee COCTOSHME KOMaHA: HeAOCTYNHbIe
KOMaHAbl NOKa3bIBATCA CBETIO-CEPbIM LIBETOM, KOMaHAbI-Nepeknyarenn — c
WHAMKATOPOM COCTOSIHUS (C MUKTOrPaMMOM Ha U3MEHEHHOM Mnn 06bIYHOM hOHE, C
«ranoykom» unu 6es Hee),

- B CMMCKe pe3ynbTaToB Noucka noayepkmneaeTcs Habop CMMBOMOB, COBMNagatoLLuii ¢
BBEAEHHbIM ANs Noucka (AaHHas BO3MOXHOCTb JOCTYMHA Takke BO BCEX APYruX
cryyasix, Korga ocyLecTBsieTCs NMouck, Hanpyumep, Npu noucke B [lepese).

HopaboTaH gmanor HacTpoWKK KnasuaTypbl. Tenepb OH NpeaoCTaBnsaeT crieayoLlmne

BO3MOXXHOCTH:

— BbIOOp KOHTEKCTa, T.e. rPynnbl KOMaHA A5 HACTPOWKK; AOCTYMHbI creaytowme
KOHTEKCTbI:
- YepyeHue,

Paboma ¢ mekcmom u mabnuuyamu,

Cneuudpukauus,

TpexmepHoe modenupoegaHue,

Bce komaHO®bI,

— MevyaTb CNUCKa KOMaHA TEKYLLEro KOHTEKCTa U Ha3HaYEeHHbIX MM COMEeTaHUN KnaBuLL,

= TMOWUCK B TEKYLLEM KOHTEKCTE KOMaHZ MO COYETaHMIO KNaBuLL,

- nNpuUMeHeHne n3meHeHun 6e3 3akpblTus ananora.

Kpome Toro, B cnegyoLwmx cryvasix nosiBfsitoTCsA COObLEeHNS:
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10.

11.

12.

— NONbITKa Ha3Ha4YeHNA KOMaHOe yXe 3aHATOro Co4eTaHuA KnasuLl; B 3TOM coobLeHnn
MOXXHO noaTBepanTb nepeHa3HavYyeHne nnm oTka3aTbCA OT HErO,

— NonblTKa Ha3Ha4YeHn4a KoMmaHge 3ape3epBNpoBaHHONo codeTaHunA KnaBull, KOTOpoe
HEBO3MOXHO UCMNOJ1b30BaATb.

MosiBnunuce Komanabl YnpaesieHue cesi3aHHbIMU crieyugukayusimu v YnpaeneHue
cesizaHHbIMU Yepmexamu. OHn NpeaHasHayeHbl Ans OPMUPOBaHNST KOMMIIEKTOB
CBSA3aHHbIX [OKYMEHTOB M ANs1 OTKPbITUSI HY)KHOrO JOKyMEHTa 13 3Toro Komnnekra. B
KOMMMEKT MOryT BXOAUTb COOPKW, AeTanu, YepTexu u cneyndukauum.

- KomaHga YnpaesieHue cesi3aHHbIMU crieyughukayussmMu JocTynHa npu paboTe ¢
yepTexxoM munu cbopkon. OHa 3anyckaeT NpoLecc, B KOTOPOM MOXHO NPOCMOTPEThL U
OTpeaakTMpoBaThb CMMUCOK crneLmdukaLmn, BXogawmx B OOQUH KOMMNEKT C TEKYLLMM
OOKYMEHTOM, a Takke OTKpbITb Ntobyto cneuundurkauunio n3 cnmucka. Cneumdukaumm, K
KOTOPbIM MOAKMYEH TEKYLLNIA AOKYMEHT, BKOYAKTCA B CMMCOK aBTOMAaTUYECKMN.

- KomaHpa YnpaesieHue cesi3aHHbIMU Yepme)Xamu [OCTynHa npu paboTte co cbopkow
unu getanbto. OHa 3anyckaeT Npouecc, B KOTOPOM MOXHO MPOCMOTPETb U
OTpedakTMpoBaThb CMNCOK YepTexen, BXOOALWMX B OOMH KOMMMEKT C TEKyLLen MOAenbio,
a Takke OTKpbITb N0OOM YepTex M3 cnucka. YepTtexu, KoTopble cogepxar
accoumaTtuBHble BUAbI TEKYLLIE MOAENW, BKOYAKTCA B CMMCOK aBTOMaTUYECKM.

Takum obpasom, komaHabl YrpaesieHue cesi3aHHbIMU crieyugukayussmu v

YnpaeneHue cesi3aHHbIMU YepmeaMu NO3BOMNAT ObICTPO OTKPbITb CBA3AHHYIO C

TEKYLLMM JOKYMEHTOM cneLmduKauuio unm YepTex, He pasbiCKUBas HY>KHbIN dhann Ha

AnCKe.

O6GpaTnTe BHUMaHWUE: pyYHOE BKITHOYEHME JOKYMEHTa B CMIMCOK HE CO34aeT CBA3b MexXay

HAMW N TEKYLLIMM JOKYMEHTOM, a Py4YHOE UCKIIOYEHNE N3 CMMCKa He yaanseT cBasb. To

€CTb, ecnun JobaBuTb B KOMIMIEKT TEKyLLEN COOpKM YepTex (Hanpumep, coaepXxaLlni

cxemy), TO accoumaTtmBHble BUAbI COOPKM B HEM OT 3TOrO He MOSIBATCS, a eCnu yaanuTb 13

koMnnekTa cbopku crneundukaumio, To cbopka OT Hee HE OTKIOUYUTCS.

BBegeHa nHaukaums crnegyowmx cnyyaes:

=~ [AOKYMEHT OTKPbIT TOMbKO ANSA YTEHWS UM BOCCTAHOBIIEH — B 3arofloBKe BKaOKu
OOKYMeHTa oTobpaxaeTcs crieumanbHbl 3HAYOK; TEKCT «TOSbKO AN YTEHUS» UMK
«BOCCTaHOBNEH» O0TOOpaXkaeTcs Hag MUHMATIOPOW AOKYMEHTa, KOTopas NosiBNAETCs
npv HaBeAEeHMM Kypcopa Ha 3arofloBOK BKNaaKu;

-  KOMMAC-3D 3anyuweH ¢ npunoxenmem KOMIMAC-3awmta — am6nema KOMIMAC-3D B
BEPXHEM NIEBOM YITly OKHa UMEeT KpacHbI LiBET.

[opaboTaH gnanor co3gaHms HOBOro JOKyMEHTa: Tenepb MeXay ero Bbi30Bamu
coxpaHdaeTcs nHopMaunsa o ToMm, Kakasa ctpaHuua — Jokymenm vnuv [JokymeHm rno
wabsioHy — vcnonb3oBarnacbh B nocneaHun pas. To ecTb, ecnv NocrneaHnin AOKYMEHT Obin
co3gaH no wabnoHy, To B criegyroLwmi pas guanor oTKpoeTcst Ha cTpaHuue JokymeHm o
wabsioHy.

To e oTHocuTcs kK CTapTOBOM CTpaHULE: Ha Hen oTobpaxxatoTcd 3Ha4vku nmbo ans
co3aHusA 0bblYHbIX AOKYMEHTOB, MO0 AOKYMEHTOB MO WabnoHy B 3aBUCUMOCTU OT TOrO, C
WwabnoHom unu 6e3 Hero 6bIN co3gaH NoCNeaHNA OOKYMEHT.

Hanuune npobena, pasgenstowero o6o3Ha4YeHme 1 Ko4 AOKYMEHTa, onpeaensieTcs
kntodom DocumentCodeSpaceDelimiterOn B cekummn [Other] doaina kompas.ini. 3Ha4yeHus
Kntoya:

- Yes — npoben pnobaensetca

- No — npoben He gobaenseTtcs

Mo ymonyaHuio, T. €. ecniv OTCYTCTBYET (hann kompas.ini unn Koy
DocumentCodeSpaceDelimiterOn B Hem, npo6en mexay o603Ha4YeHMeM 1 KogoM
AOKyMeHTa fobasnsaeTcs.

MosiBUNack BO3MOXHOCTb YNpaBnsiTb CKOPOCTbIO M3MEHEHMS N300paXeHNs Ha IKpaHe

(T. e. ckopocCTbiO MacwTabnpoBaHus, casura, NOBOpPOTa) NPY ABMKEHUN JXKONCTUKA
mMaHunynatopa 3Dconnexion. KoadhduuneHTbl ons kaxkgoro n3 Hanpasnenun X, Y, Z, A B, C
3apatotcd B charine KOMPAS.ini. MoapobHee — cm. pasgen CnpaBovHOM CUCTEMBI O
KOMPAS.ini.
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13.

14.

15.
16.

B komnnekT noctasku BkrtoyeHo nocobme « KOMIAC-Ipaduk. Mpuembl paboTtbi». dawn
nocobuns KOMPAS-2D_methods.chm v cannbl JOKYMEHTOB 4118 yNpaXXHEHUI HaxoaaTCcs B
nognanke Tutorials\lpuembi pabombi 8 KOMIMAC-Ipaghuk rnaBHOM nankum cuctemol. [ns
3anycka nocobus ns KOMIMAC-3D cnyxuT komaHga Cnpaeka — O6y4yaroujue
mamepuanbi — lMpuembl pabombl 6 KOMITAC-Ipaghuk.

MeHto, NosiBRsitOLLEECs MPU HaXaTUM HEKOTOPbIX KHOMOK [NaHenu GbicTporo goctyna,
nocrie BbI30Ba KOMaHbl He NCYEe3aeT, a OCTAeTCs Ha aKpaHe U NO3BONAET Bbl3BaTb APYryto
komaHay. Takmum obpa3om, Tenepb Nonb3oBaTtesnib 6€3 NOBTOPHOIrO 06paLleHNs K MEHIO
MOXET, HanpuMep, BKITHUYNTL/OTKIIOYNTL HECKOSIbKO MPUBA30K, HECKOMNBbKO pa3 NOMEHATb
OpMWEeHTaLM0 Mogenu u T..

MeHt0 3aKpblBaeTCs Nocre Lwenyka BHe ero uiv nocne Bbi30Ba U3 HEro KOMaHabl,
3anyckatoLen npoLiecc.

YMonyatenbHblin nepruos aBTocoxpaHeHns yeenndeHd ¢ 1 o 10 MuHyT.

AKTyanu3npoBaHbl 0pOpMIEHNSA AOKYMEHTOB: Lndpbl roga B 0603Ha4YeHNsIX CTaHa4apTOB
(B KOMMEHTapUAX K A4erikaM OCHOBHOW HaanMcK) Tenepb COOTBETCTBYIOT AENCTBYHOLUM
pefakunam aTux ctTaHaapToB. M3-3a 9TOro Npu OTKPbLITUM YepTexen, cneumdukaunn m
TEKCTOBbIX JIOKYMEHTOB MOIyT NOABMASATLCA COOOLLEHMA O HECOOTBETCTBMU OCPOPMIEHNS
AOKYMeHTa UcxoaHoMy ocbopmneHmio B Gubnmoreke.

TpexmepHoe modenupoeaHue

1.

3HaunTenbHO yBenMyYeHa Npon3BoaMTENbHOCTb PaboTbl CUCTEMBI NPY BbIMNOMHEHUN

cnegyowmnx 0enCTBUN:

- Cpsur, NnoBOPOT, U3MeHeHne Macwtaba mogenu B paboyem okHe. B pexnme ceveHus
MoZenun yckopeHne ocobeHHO 3aMeTHO, eCnv UCMOoNb3yeTca Yny4YuweHHbIl BapuaHT
OTPUCOBKK (O BapMaHTax OTPUCOBKM CM. HIXKE).

- Bbibop o6bekToB (rpaHen, pebep, Ten), Hanpumep, BbIGOp rpaHen Ansa cosgaHus
CONPSKEHUN.

- Onepauun, cBsi3aHHbIE C UBMEHEHNEM rpaddMyeCcKMX AaHHbIX, HANPUMeEp,
BKITHOYEHME/OTKIMIOYEHNE BUAMMOCTM KOMMNOHEHTA COOPKM.

- Pacdet MUX 1 3aBucsLLmMe OT 3TOro pacyeTa onepaumm n KomaHabl, Hanpumep:

COXpaHeHue mogenu,

— BXOZ B NPOLIECC peaaKTMpPOBaHMSA CBOWCTB MOAENN UM KOMMOHEHTA,
— nony4eHue cBeaeHu o cbopke ¢ NomoLLbio koMaHabl MHgbopmayust 06 o6bekme,
— npoeumpoBaHMe MOLENMN B YepTeX.
- [epecTpoeHune coopku:
- C MaccumBamu,
— C 60ONbLUON BMOXEHHOCTbLIO.

— OTKpbITME COOPOK C BOMBLIOWN BNOXEHHOCTLIO UK coaeprKaLinx 6onbLLmMe MaccuBbl
KOMMOHEHTOB (Mnn 6onbLUOe KONIMYECTBO MacCUBOB), NTOKalbHbIE BCTABKM.

- Bxoa B pexum pegaktMpoBaHMs KOMMOHEHTa Ha MEeCTe M BbIXO4 U3 3TOro pexuma npu
paboTe co cbopkamu ¢ 6ONbLLON BITOXXEHHOCTLIO.

- BctaBka komnoHeHTa (Bkntovasi anemeHThbl u3 bubnunotekn CtaHgapTHbiX N3genuin):

NO3MLMOHNPOBaHNE haHTOMa KOMIMOHEHTA,

BbIOOp OOBLEKTOB OS5 COMPSKEHWN,

— MNOATBEpPXAEeHWe Co34aHuUs CONPSKEHUN,
— MNOATBEPXAEHNE BCTaBKMU.
— CosaaHue 3epkanbHOro UCMNosIHEHNST COOPKN.

BBeeHbl BapmaHTbl OTPUCOBKN MoAenu: Yny4yweHHbIU, ba3zoebili, Coemecmumbili
Be3 annapamHo20 yckopeHusi. BapnaHT oTpucoBku — creneHb, B kotoponn KOMIMAC-3D
3a4eicTByeT BO3MOXHOCTM BMAEOKAPTLI A5l CO34aHns n3obpakeHns MOAENN Ha SKpaHe.
BapuwaHT Yny4yweHHbIU 03Ha4yaeT HanbonbLUy NPOM3BOAUTENBHOCTL OTPUCOBKU, HO OIS
aToro Heobxoamma eugeokapta ¢ nogaepxkonm OpenGL 4.5 n 6onee 4 'b BugeonamaTu.
Mo ymonyaHuio BapuaHT OTPUCOBKM OnpeaenseTca aBToMmaTnyeckn B 3aBUCUMOCTU OT
BO3MOXHOCTEN BuaeokapTbl. [Mpyn HEO6X04MMOCTU TEKYLLMIN BapuaHT OTPUCOBKM MOXHO
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N3MeHUTb B Anarnore, BbidbiBaeMOM koMaHaon Hacmpolika — lNapamempesbl... —
Cucmema — Pedakmop modesieli — YnpaesieHue usobpaxeHuem.

MepepaboTaH MexaHW3M HACTPONKM TOYHOCTM OTODpaXkeHus mogenu, 6rnarogaps aTomy:

— 10 YMONYaHuio Tenepb ycTaHOBMEHa b6oree BbiCOKasi TOMHOCTb OTOBpaXXeHUs1, Yem
paHbLue,

- [OuanasoH HaCTPONKM TOYHOCTM CMELLIEH B CTOPOHY YBENUYEHNS,

- yNny4leHo oTobpaxeHne MenkMxX Nno cpaBHEHUIO ¢ rabapuToM Moaeny o6 LEKTOB.

YcoBepLUeHCTBOBaH (PyHKLMOHAN TUMOB 3arpy3Ku:

- [ob6asneH Tvn 3arpy3km Yacmu4Hbil. [Npn ero ncnonb3oBaHnn 13 ganna KOMMOHEHTa
3arpyxatoTcs Tena u noBepxHoctu. bnarogaps atomy Tvn 3arpy3kv Yacmu4Hsbil, B
oTnu4ve oT Ynpouw,eHHo20, NO3BONSET HaKNaablBaTb HA KOMMNOHEHT COMPSKEHUS U
NPUMEHATbL K HEMY onepauuu, HanpuMmep, Bblpe3aHusi, 6e3 cMeHbl Tuna 3arpysku Ha
IMonubIt. Anga TOro, YtoObl NONY4YMTb HANBONbLLUMIA 3PPEKT OT MCNONBb30BaHUS TUNA
3arpyskun YacmuyHbiti, cOGOpKy 1 BCE €€ KOMMOHEHTbI HEOOX0ANMO COXPaHUTL B
KOMMAC-3D v18.

- Ecnu Bo Bpems paboTbl co c6opkon Bbln M3MEHEH TUMN 3arpy3kn Kakoro-nmbo uns
KOMMOHEHTOB, TO NPU COXpaHeHUn COOPKM BblAAEeTCH 3anpoc Ha Cco3AaHue HOBOro Tuna
3arpy3sku (ecnu B cbopke He Bbino Nonb3oBaTenbCKUX TUMOB 3arpy3ku) UM coxpaHeHue
N3MEHEHWI B TEKYLLEM NOMb30BATENbLCKOM TUME 3arpy3Ku.

- YBennyeHa a(pHeKTUBHOCTb NPUMEHEHNS K COOPKE TUMOB 3arpy3kn YnpouweHHsbI,
Fa6apum v lMycmod. [ins Toro, 4tobbl Nony4nTb HanbonbLwnii 3PdeKT oT
NCNonNb30BaHWA TUNa 3arpy3ku Yrnpouw,eHHbIlU, COOPKY 1 BCe €e KOMMOHEHTbI
Heobxoanmo coxpaHuTb B KOMIMAC-3D v18.

KoMnoHeHTbI COOpKM MOXKHO 3aMEHSITb MX YNPOLLEHHBIMX BapuaHTaMy — MakeTaMu.
PeaynbTaToM Takon 3aMeHbl ABNSIETCA KOMMOHEHT, reoMeTpust Kotoporo 6epeTtcs us
danna makeTta (bnarogaps 3ToMy YCKOPSIOTCA AencTBusA co c6opkoi), a CBOMCTBA
3aMEHEHHOro MakeToM KOMIMOHEHTa OCTaKTCA TaKMMM Xe, Kakme Obinn y MCXO4HOro
KOMMoHeHTa (bnarogapsi aToMy oTyeT unm cneumdmrkaums no cbopke, cobpaHHon n3
MakeToB, OygeT akTyanbHON).

danin makeTa Heo6xo0ANMO co3aaTh 3apaHee.

KoMnoHeHT MOXeT ObITb BCTaBrieH B COOPKY C NpMMEHEHNEM MakeTa HOBOW KOMaHOOoM
Hob6asumb makem KomnoHeHmMa u3 ¢paina. [Ina paHee BCTaBNEHHOIO KOMMOHEHTA
NPYMEHEHNE MaKeTa MOXHO BKITHOUUTL NPY HACTPOWMKE €ro CBOMCTB C MOMOLLbIO KOMaHAb!
Ceolicmea KOMNoHeHMa.

[lpumeyaHue: YBeNMYeHns NPON3BOANTENBHOCTU NpKu paboTe ¢ GonbMn coopkamm
MOXHO TaKke 4OOUTBLCS C MOMOLLbIO HEMOSHOW 3arpy3Kn KOMMNOHEHTOB, Hanpumep,
NCNornb3ys TUMbI 3arpy3kn YnpouwieHHbIU  Yacmu4Hblld. B oTnvyne ot npuMeHeHus
HernosiHoro TMna 3arpysku, 3ameHa KOMNOHEHTa MakeToM SABMsieTCA cnocobom He
BPEMEHHOr0, a MOCTOAHHOIO N3MEHeHUs obbema gaHHbIX, 3arpykaembix ang paboTtbl co
cbopkon. NMpn HeOBXOOMMOCTN MOXHO COBMECTUTL 06a nogxoaa.

YcoBepLueHcTBOBaHa paboTa ¢ Konnewm reoMeTpumn M3 BHELLHEro danna: Tenepb MOXHO
BKMOYMTb Py4HOE OBHOBMNEHME KOMWKW, a TaKkkKe yKasaTb, JOMKHA NN OHa OTCreXmnBaTtb
nosiBNeHne N3MeHEHNN B CBOEM dhanne-ncTo4YHMKeE.

Bbibop BapuaHTa 06HOBMNEHNS MPY CO3O4aHUN UMM PEAAKTUPOBAHUN KOMUM MPOM3BOAMTCS B
cekummn Mapamempsbi o6Ho8s1eHUs Ha MaHenn napameTpoB. Takke MOXHO BbiOpaThb
BapnaHT OOGHOBNEHMS N3 KOHTEKCTHOrO MEHIO Konumn reomeTpumn B [lepese mogenu.

Py4Hoe 0GHOBREHME KOMUU reoMeTpmm NPON3BoaUTCS C NMOMOLLIbIO kKoMaHabl O6Hoeumb B
KOHTEKCTHOM MeHio B [JepeBe noctpoeHusi. OOGHOBEHME cpasy BCEX MMEILLNXCH B
MOZENN KOMuiA reoMeTpun nponssoamTcsa komanaon lNpaeka — O6Ho8UMBb onepauuu
KonupoeaHusi.

MosiBunace KomaHaa Pebpo ycuneHusi, npefHa3HavYeHHas Ansg noctpoeHunst pebpa
XKeCTKOCTU Ha crnbe nuctoBoro Tena. Pebpo MoXeT GbITb NPSIMbIM UK € Npornbom, a ero
ceveHne — V-obpasHbimv unm U-obpasHbim. Pebpo ycuneHust He npenaTtcTeyeT
pasrmbaHunto crnba 1 He y4YMThiBAeTCS Npu pacyeTe pasBepTKU.

KomaHnaa Pebpo ycuneHusi Haxoantca Ha NaHenn 3neMeHmMbI lUuCmMo8o20 merna.
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3ckn3 koMaHabl Bypmuk Tenepb MOXET CcoaepXKaTb TOUKM (paHEE — TOSbKO KOHTYpbI).
Takum 06pa3om MOXHO CMOAENMPOBATbL CHEPUYECKYHD LUTAMMOBKY MIW MYKIEBKY.

B komaHgax Ceu6b, Caub no nuHuu v lNModceyvka nosiBuncst cnocob pasmeLleHus cruda
Mo nuHuu cezuba. AToT cNocob 03HaYaeT Takoe CMeLLEHNE crnba OTHOCUTENBbHO
yKa3aHHOW 4111 ero NoCTPOEHMS NMHUK, YTO Nocne pasrnbaHusi crnba oHa oKaxeTcs
nocepeavHe pasorHyToro yyacTka, T. €. COBNaAeT C fNMHUel crnba Ha pasBepTke fMCTOBOM
pAetanu. [laHHbIi cnocob yckopsieT MOCTPOEHUE NMCTOBOW AeTanu B criyyae, ecnv MMeeTcst
yepTex ee pasBepTKu.

MosiBunacbk BO3MOXHOCTb CO34aHMs NIMHWIA CcTnMboB Npu pasrnbaHmum crmboB NIMCTOBOIO
Tena komangon PazoaHymsb. BknioueHne/oTKNoYeHe Co3aanns NMHUIA crnboB
Npon3BoOaANTCS C NOMOLLbI0 Nnepekntodatens JIuHuu caub6oe Ha NaHenn napameTpoB. [Npu
Heo6X0ANMOCTU NMNHUKN CTMBOB MOTYT UCMONBb30BaTLCS B ONepaumnsax Tak xe, Kak gpyrue
NPSIMOSIMHENHbIE OOBEKTLI, HANPUMEP, UX MOXHO 3a4eNCTBOBaTL NPU NPOCTAaHOBKE
pa3mepoB.

HopaboTaH pexxrum pasBepTKn NTMCTOBOW AeTann. MIaMeHeHns KOCHYNNCb Kak HacTPOWKK

pexuma, Tak u paboTbl B HEM.

- [lpu HacTporke NnapaMeTpoB Pa3BEPTKN MOXHO:

- BknounTb nocTpoeHne NuHUM crmboB — TakK Xe, Kak U B KoMaHae Pa3o2Hymb.

- OTKNOUnTb OTOBpaXKeHNe 06BHLEKTOB, HeaKTyanbHbIX AN pa3orHyTon getanu,
Hanpumep, pa3amepoB 1 0603Ha4YEeHMIN, KOTOPBABLUNXCA» OT CBOMX 6a30BbIX
00bekToB. [locTyrneH aBToMaTM4eckuin BbIGOp Taknx pasmepoB u o6o3HadeHni. Mpu
HeobX0aANMOCTN MOXHO BPYYHYIO BKITHOUUTb B YNCIIO CKPbIBAEMbIX U Apyrne o6bekTbl:
OCM, NNOCKOCTW, TOYKM M T.M.

- BkntounTb ynpolleHre KOHTypa pa3BepTKu NIMCTOBOM AeTanu. YNpoLleHne COCTOUT B
UrHOPMPOBaHUKN CMOXHbIX BbIPE30B B MECTaX CTbIKOBKM CrnMBOB (3T BbIpe3bl, Kak
npaBuio, BO3HMKAIOT NP 3amMbikKaHnn crmboB ¢ obpaboTtkon yrnos). [daHHas
BO3MOXXHOCTb MO3BOSISIET COKPATUTbL BPEMSI NOATOTOBKM KOHTYpa pa3BepTkuU 411
00paboTkun Ha cTaHkax ¢ Ylly.

YnpolieHue nepefaeTcs B YepTeEX pa3BepTKu.

- B pexume pa3sBepTkM MOXHO co3faBaTb pa3mepbl 1 0603Ha4YeHus. B [lepeBe mogenu
9TV 0O6BEKTBLI (@ Takke NMHUKU crmba, ecrnm ux NOCTPOeHWE BKOYEHO) oTobpaxatoTcs B
crneunanbHOM pasgerne Pa3zeepmka, KOTOPbIA ABNAETCS CaMbiM NePBbIM pa3geniom
Hepesa.

Mocne BbIxoaa U3 pexxMma pa3BepTkn pa3gen Pazeepmka octaetca B [lepese, HO

CT@HOBUWTCS HeOOCTyrneH; 06beKTbl, CO30aHHbIE B PEXMME pa3BepTKU, nepectarT

oToOpaxaTbcs.

Mpu yaaneHun napameTpoB pa3BepTKM ITOT pasaen ncuesaeT; yaansaTca Takke Bce

006BbEKTbI, CO3AaHHbIE B PEXMME Pa3BEPTKN.

YcoBepLUeHCTBOBaHO 3aMblkaHne yrnoB B koMaHgax Ceub n Caub rno acku3y: 3amblkaHue
CMEXHbIX YrfioB CTano BO3MOXHbIM AN cnyvaes, Korga pebpa, Ha KOTopbIX CTPoATCA
Crnbbl, MPUMBIKAIOT C pa3HbIX CTOPOH K OOHOMY U TOMY Xe Cruby (T.e. COeaNHEHbI
nocpencTesom gyroobpasHoro pebpa). PaHee 3aMblkaHWE CMEXHbIX YrioB Obif10 BO3MOXHO
TONbKO B TEX MecTax, rae pebpa coeanHanMcb HEMNOCPEACTBEHHO, T.€. UMenun obLLYyIo
BEPLUMHY.

Mpu BbINONHEHWUM KOMaHA, Co2Hymb 1 Pa3zo2Hymb Ha [NaHenn napameTpoB Tenepb eCTb
KHoMnka Bce caubbi. OHa No3BONSAET BKMIOYMTL B CNUCOK crmbaemblx (pa3rnbaembix) cpasy
BCE MMetoLmecs B Mmoaenn crnboi.

B rpynne komaHg NoCcTpoeHMs OTBEPCTUIN BOCCTAHOBINIEHA KOMaHaa Omeepcmue u3
6ubnruomeku; pyHKLMOHAN KOMaHabl paclmpeH. Popma 0TBEPCTUSA, KOTOPOE co3aaeT
AaHHas KoMaH4a, onpeaensTcs napameTpuyeckum pparMeHTom u3 GubnmnoTtekn
anemMeHToB (*.kle).lNo ymonyaHunio ncnonb3yeTcsi BXxoasdLlasi B KOMMIIEKT NOCTaBKM
6ubnuoTteka Hole.kle.
PacwvpeHune yHKLMOHaNa KOMaHabl COCTOUT B CNeAyHLEM:
— Mpw nocTpoeHnn oTBEePCTUst 3 BUBNMOTEKN OOCTYMHbI TE KE BO3MOXHOCTU, YTO U
AN ocTanbHbIX OTBEPCTUN rPpynnbl: PacrofioXeHWe Ha rpaHu NPoM3BOSIbHON hOpPMbl
(paHee — ToONbKO Ha nnockon), pes3bba, 06paboTka HaBeca n Npouyne.
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- MapameTpbl OTBEPCTUA MOTYT BbiTb M3MEHeHbl BHe npolecca: Ha MNaHenu
nepeMeHHbIX ANns onepaumn Omeepcmue u3 6u6uomeku co3narTcs
NnepemMeHHbIe 13 UCMONb3yeMOro dpparmeHTa.

MosiBMnack komaHaa Oceeast IUHUSA, co3fatoLLLas B MOAENnN oceBble NUHUN. YToObI
NMOCTPOUTb OCEBYIO JIMHUIO, HY>KHO YKa3daTb MO0 LMNMHAPUYECKYH/KOHNYECKYIO rpaHb,
nnbo gBe Toukn. Touka 3agaeTcs sIBHO UInu nNyTem ykasaHusa pebpa. MoxHo ykasaTb nubo
pa3oMkHyTOe pebpo nbor opmbl — ByaeT Mcnonb3oBaHa TOYKa B cepeanHe pebpa,
nnbo 3aMKHYTOE pedpo B opMe OKpYXHOCTU/annunca — OyaeT ucnosrb3oBaHa ToYka B
LeHTpe pebpa.

OceByto NMHUIO N €€ BEPLLMHbI MOXHO 3a€MCTBOBaTb B Pa3fNNYHbIX onepaumsx,
Hanpumep, Ansi MPOCTaHOBKN pa3MepOB.

YTtoObl 0CceBasi NMMHMS NpoeLMpoBanach B acCounaTUBHbLIA BUA MOOENW, MPU HACTPONKE
BMAa A0OMKHa ObITb BKMoYeHa onumsa Ocu B cnucke O6beKkmbl 0ghopMIIeHUsT CEKLMM
O6BbeKkmsbl.

Ecnn npn BeinonHeHun komaHasl Omeepcmue BkntoydeHa onunsa Ocbk, TO OCb OTBEPCTUS
cos3faeTcs Kak oceBasi NMMHNA (paHee — Kak BcrioMoraTesibHasi ocb).

MosiBUNackL BO3MOXHOCTb CO3/laBaTb COOTBETCTBYIOLIME CTaHAapTaM 0603HavYeHns
pe3bbbl. [ANs KOHNYECKNX 1 TPYBHbIX LMNNHAPUYECKNX pe3bb obo3HayveHne opmupyeTcs
B BUAE NMHUU-BLIHOCKW, ANsi OCTanbHbIX pe3bb — B BUAe AnameTparnbHOro pasmepa.
O60o3Ha4yeHne MoxXeT BbITb co3agaHo komaHaamu lNpou3eodHbil pa3mep, JluHus-
eblHOCKa, [JuamempanbHbIl pa3mep. Kak n octanbHble pasmepbl 1 0603HavYeHus,
0603HayeHne pe3bbbl NnepefaeTcs U3 MOAENU B €€ aCCOUMATUBHBIN YepTEX.

MosiBUNachk BO3MOXHOCTb BblOOpa HanpaBneHust pe3bObl: NpaBas unu neesas — npu
CO3[aHnK YCrIOBHOTO n306paxeHnsi pe3bObl (B TOM Yncne BO BPEMS MOCTPOEHUST KPYroro
oTBepcTus). Beibop ocylectBnaeTcs ¢ NOMOLWbIo nepekntovatens HanpaeneHue Ha
MaHenn napameTpoB.

YCnoBHble N306paxeHnsi NeBOM 1 NpaBon pe3bb He OTNINYAKTCA BHELUHE, HO B
0603HayeHne neson pe3bbbl JobaBnsTCA cumBonbl LH.

MosiBuNack BO3MOXHOCTb NPOELMPOBaTh B 9CKU3 crneayoLmne o6bekTbl:

— JlvHun oyepka rpaHen. [poekumsa NIMHUN OYepKa BKIOYAETCH B COCTaB NpPOoeKunn
rpaHu, ecnu Ans npoeunpoBaHns bbina ykasaHa rpaHb. Bo3amoxHa Takke npoekumns
OTAeNbHOMW, NPOM3BOSNBLHO BblOpaHHOW NHWMK ovepka. Mpu nameHeHnn opmbl rpaHu
UNN ee NOMOXEHNUS OTHOCUTESBHO NNTOCKOCTU 3CKM3a NPOEKLMSA NMHUN OYepKa 3TOM
rpaHu nepecTpanBaeTcs.

- BcnomoraTenbHble 1 KoopAuHATHbIE NNOCKOCTU, NepneHANKYSapHbIE NITOCKOCTH
ackm3a. [poekuun NnockocTen — BCroMoraTernbHble npsiMble.

[opaboTaH npouecc BCTaBKM KOMMNOHEHTa B COOpKy: Tenepb 3a OAUH BbI30B KOMaHAbI
Hob6asumb koMnoHeHmM u3 ghalizia MOXHO BKINIOYNTb B COOPKY HYXXHOE KONMYECTBO
9K3eMNsiPOB OAHOro NMMBO HECKONbKNX KOMMOHEHTOB, BblIbMpasi X NCTOYHMKW B MpoLecce
BCTaBKM MO Mepe HagobHocTw.

B meHto Bbidenumpb o6aBneHbl KOMaHabl ANS BblAeNeHNs BUAMMbIX/HEBUAMMBIX Ten, a
ans cOopkn — Takke KOMNOHEHTOB. OBbEKT CUMTAETCS HEBUMAMMbIM, ECIN BO BCEX LLUECTU
CTaHOAPTHbBIX OPMEHTALMSIX OH NOSTHOCTLIO 3aKPbIT APYrMMM OGbEKTaMMU.

[aHHble BO3MOXXHOCTU YCKOPAIOT NOArOTOBKY dhavna-MakeTa KOMNOHEHTa U TUMOB
3arpysku cbopku.

B komaHpax CnnatiH no moykam, CnnalH no nosirocam n JlomaHast nosisunach
BO3MOXXHOCTb OTMEHUTb aCCOLMATMBHYHO CBSA3b C TOYEYHbIM 0OBLEKTOM Cpa3y BCEX UK
HECKONMbKMX BblIOpaHHbIX BEPLUUH. [1NS 3TOro CNyXUT KHOMNKa Y0anumsb cesi3b,
pacnonoXxeHHasi Hag Tabnuuen napaMmeTpoB Tovek Ha [laHenu napameTpoB. KHorka
AOCTYIMHa B PEXMME pedaKkTUpOoBaHMA chfanHa/noMaHomn, ecnu B Tabnuue napameTpoB
TOYeEK BblAeneHbl CTPOKM, COOTBETCTBYHOLLME BEPLUMHAM, KOTOPbIE CBA3aHbI C TOYEYHbIMU
obbekTamum.

an/l NOCTPOEHUN CKpyrneHnd ¢ nepeMeHHbIM pagnycomMm MOXKHO yCTaHaBITMBATb
adCCoOUMaTUBHYIO CBA3b MeXOy TOYKOM pe6pa, B KOTOpOI?I 3ajaHO 3Ha4YeHune pagunyca, 1
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TOYEYHbIM 06BbEKTOM. Ha3BaHMe ykasaHHOro To4e4YHOro obbekTa oTobpaxkaeTcs Ha
MaHenu napameTpoB B Tabnuue HACTPOVKM paaunyca.

Mpwn HacTpoiike CBOWCTB Tena, co3aaHHoro B cbopke, Ha NaHenn napameTpoB
npucyTCcTBYET onuusa Brmroyums e cneyugukayuro. Ecnv oHa BknioveHa, To B cbopke
(Mpn HanNnuMM onucaHns cneundukaumm) cosgaeTca o6bLEKT cneundunkaummn, CBA3aHHbIA C
AaHHbIM Tenom. O6o3HavYeHe n HaMMeHoBaHMe 4SS 3Toro oobekTa 6epyTca N3 CBONCTB
Tena; No ymonyaHuio o6bEKT NnomeLlaeTcsa B pa3gen cneuvdukaumm Jemanu.

YkasaHue nNnockocTu Nepes Bbi30BOM KOMaHabl HopmarsibHO K... (BHE pexnma 3CKu3a)
bonblle He aBnsieTca 0bsa3aTtenbHbIM. [1nocknii 06beKT MOXHO BbIOpaTh 1 NOCIE Bbi30Ba
KOMaHObl — B MpoOLeCcce, KOTOPbIV 3anyckaeTcsl aBTOMaTUYECKN, eCN NMPeaBapUTENbHOMO
yKasaHusi NIIOCKOCTN He ObIno.

B KOHTEKCTHOM MeHI0 06BEKTOB, HaxoasaLWMXCs nog YkasaTenem oKOHYaHWUs NOCTPOeHMS,
Tenepb NPUCYTCTBYET KOMaHAa Ykaszamesnb nod ebidesieHHbIU 06bekm. Kpome Toro,
npv BblaeneHmn obbekTa Noa Ykasatenem v npu Bbi30BE Ha HEM KOHTEKCTHOMO MEHI0 Ha
9KpaHe NosABMNSAETCH KOHTEKCTHAas NaHenb — Takas Xe, kak B cBO6ogHOM mecTe
rpacpmyeckon obnactu.

- MakcumanbHO JONYyCTUMOE KONMYECTBO KPUBLIX, KOTOPOE MOXHO NOCTPOUTL 3a OAMH
BbI30B KOMaHAbl Ipynna uzonapaMmempu4eckux Kpuebix, yBernmdeHo go 1000 B
KaXK4OM HanpasfeHuMm.

- [pwn BblgeneHnn ak3emMnnsapoB maccuea B [lepese nnu B rpacdmyeckon obnactu u
HaxkaTum knasuwmn <Delete> ypansatoTca BbibpaHHble ak3eMnnspbl. unanor, B KOTOpOM
TpeboBanock yka3aTtb, YTO crieayeT yaanuTb — BbliGpaHHbIE aK3eMMNNAPbI MaccmBa uUnu
BECb MACCUB — UCKIIOYEH.

B HoBbIX Mogensx 6yayT No yMOnYaHWio UCMONb30BaTLCS CrieaytoLine CXeMbl OCBELLEHMS:
ana netanm — fJononHumenbHoe oceeuwjeHue cHU3y, nns cbopkn — OceewjeHue
mpemsi ucmoyYHUKamu (paHee Ansi BCex TUNOB MoAeNel ucnosb3oBanach cxema
OceeuwjeHuUe 0OHUM UCMOYHUKOM).

B omnanor Ymo HeeepHO? nobaeneHbl kKHOMkM Pedakmupoeams v lNepetimu k
o6bekmy. KHonka Pedakmupoeamsb 3anyckaeT peAakTupoBaHne obbekTa, KoTopblii
COAEPXMT OLLUMOKY, BblAENEeHHY0 B Ananore, a kHornka lMepetimu Kk o6 bekmy
noaceeunBaeT 3TOT 06bekT B [lepeBe mogenu (unu B [lepeBe nepeMeHHbIX, eCnv guanor
Umo HeeepHO? Gbin BbI3BaH 13 HETO).

M3meHeHa paboTa pexuma ynpoLLeHHOro otobpaxeHnss mogenu. B cBs3u ¢ 9TUM M3MeHeH
Ananor HaCcTPOWMKKN 3TOro pexnma (Bbi3biBaeMbli KOmaHaon Hacmpolika —
Mapamempsbl... — Cucmema — Pedakmop modenel — YnpouwieHusi — [Ipo4ue).

- W3 gnanora vcknoYeHbl onuum:

- Bbicmpoe omob6paxeHue nuHul. [JaHHbIA cnocob 0TobpaKeHUs NTMHUIA
NCNoNb3yeTcs NOCTOAHHO, BHE 3aBMCUMOCTW OT TOrO, BKITHOYEH N PEXUM
YNPOLLEHHOIO OTOOpaXXeHUs.

- Omknro4ums ompucogKy oyepkog. OTPUCOBKa OYEPKOB NPW YNPOLLEHHOM
OTOOpaXXeHnn OTKMYEHa.

- Cemyamas npo3payHocmb. CeTyaTas Npo3payvyHOCTb NPU YNPOLLEHHOM
oTobpaXkeHun BKoYeHa.

- CKpbImb cemky.

— CKkpbImb nogepxHocmu. [T0OBEpPXHOCTN NP YNPOLLEHHOM OTOBpaxeHun
noKa3sbIBalTCS.

- Onuuu CKpbIimb pa3mepbi 1 CKpbIMb ycr108Hble 0603Ha4YeHUs1 3aMeHeHbI OHOW
onuven CKpbImb pa3mepbl U 0603Ha4YeHus.

HononHutensHoe [lepeBo Moaenn MOXeT MMeTb COBCTBEHHbIN (POH, KOTOPbLIN NOABMASIETCA
npv HaBedeHun Kypcopa Ha [lepeBo. bnarogaps atoMy yny4dwaeTcs Y TaemMocCTb
Ha3BaHW 3NEeMEHTOB B CNy4asx, Korga LBeT CMMBOSIOB 6NN30K K LBETY n3obpaxeHus,
nosepx KoToporo pacnonaraetcsa [lepeso. BknioveHne/oTknoyeHre nokasa doHa
npousBoanTcs onuuen Omobpaxamsb ¢hoH OonosTHUMesIbHO20 depeesa npu
HaeedeHuu B gnarore, Bbl3biBaeMOM komaHaon Hacmpolika — lMapamempsbl... —
Cucmema — 3kpaH — PoH paboyezo nosisi modesneu.
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Y kHonku Kapkac Ha MNaHenu GbICTporo Bbi3oBa MNOSIBUNOCH MEHI0, CoAiepKalliue KomaHabl
NPUMEHEHUSI OCTarbHbIX TUMOB 0TOGPaXxeHus moaenu (kpome Tvna MosymoHoegoe ¢
KapkacoMm). KHorka Takke CMyXUT MHOMKATOPOM TeKyLLEero Tuna oTobpaxeHus: Ha Hel
oToOpaxaeTcs NUKTorpaMma nocrneaHen BbiI3BaHHON U3 ee MEHIO KOMaHAbI.

[na npyMeHeHust Tuna oTobpaxeHus lMosymoHoeoe ¢ KapKacoM, Kak 1 paHee, CIyXuT
oTAenbHasi KHorka Ha MaHenu GbicTporo BbI3oBa.

MosiBNacb BO3MOXHOCTL 3a4aHus HyﬂeBOVI Maccbl Moaenn Uinn KOMNoHeHTa C60pKI/I.

Ecnn BO BpemMsi peaakTMpoBaHUSA KOMMNOHEHTA B KOHTEKCTE COOpKM B HEM CO3gaeTcs
HOBbI KOMIMOHEHT, TO AN COXpaHeHNa ero dpanna npeanaraeTcd nanka, cogepxatlas
penakTMpyeMbili KOMMOHEHT (paHee Npeanaranachk nanka coopkmn).

KomaHga OmmeHumsb, Bbi3BaHHas MOCne ceaHca KOHTEKCTHOIO penakTtnpoBaHUA
KOMMOHEeHTa, OTMEeHAET Cpady BCe cAeJlaHHble B 3TOM CeaHCe U3MEeHEHUA (paHee OHUN
OTMEHANNCb NO OAHOMY, T.e. ANA yaaneHna Bcex N3MEHEHUN TpeGOBaJ'IOCb BbI3BaATb
KOMaHAYy HECKOJ1bKO p83).

MukTOrpaMmbl conpsikeHuin B [lepeBe NOCTPOEHUsI COBNAaZatoT ¢ NMKTOrpaMmmamy Ha
KHOMKax Bbl30Ba KOMaHZ CO3[1aHNs COOTBETCTBYIOLLNX CONPSKEHUI (paHee Ansi Bcex
conpsixeHui B [lepeBe 1cnonb3oBanach oaHa 1 Ta e nukTorpamma).

N3meHeH nopagok BblgeneHns KOMNoHeHTa B rpacpmyeckon obnactu: Tenepb Ansi 3Toro
HY>KHO LLIeNTKHYTb Ha KOMMOHEHTe, yaepXusas HaxartblMu knasuwn <Shift> n <Ctrl>
(paHee — Tonbko <Shift>). 310 caenaHo Ans yHUdUKaumMm npuemoB paboTbl B YepTexe n
mMogenu.

pagpuyeckue QOKymMeHMbI

1.

MosiBnnchb HOBble BO3MOXHOCTU NPOCTAHOBKN 0603Ha4YeHUIN LeHTpa:

- [opaboTaHa komaHga Aemooceegast: Tenepb OHa NO3BONSIET NPOCTaBUTb 0603HAYEHUS
LeHTpa cpasy K HECKOSBbKMM OKPY)XXHOCTSIM (a Takke annuncam, gyram OKpy>KHOCTen 1
SNNUNCOB) TekyLwero Buaa. [ns aToro Hy>KHO BblAeNUTb O0BHEKTHI 1 Bbi3BaTb KOMaHAY.
BmecTo BblgeneHns o6 bekToB MOXHO BblAENUTb LIENMKOM OAWH BUA, HE 06s3aTenbHO
TeKyLLWN.

- [Jo6GaeneHa komaHaa Kpyzoeasi cemka yeHmpoe — ansi 06paboTKn OKPY>KHOCTEN 1
YT, UEHTPbI KOTOPbIX HAXOAATCH HA OOHOW OKPY>XHOCTH.

UTtobbl NOCTPOUTL 0603HAYEHNE, HYXKHO YKa3aTb MO0 Tpu o6bekTa, NMbo oanH 06beKT
n ueHTp ceTkn. OctanbHble 06bEKTbI, LLEHTPbI KOTOPLIX NPUHAANEeXaT TOM e
OKPY>XHOCTW, HAXOASATCS aBTOMAaTMYECKM (MOXHO OTKITHOYNTL aBTOBbIOOP OGHLEKTOB U
yKasblBaTb UX BPYYHYIO).

- [obaBneHa komaHaa JluHeliHasi cemka yeHmMpoe8 — Ans o6paboTKM OKPY>KHOCTEN U
YT, UEHTPbI KOTOPbIX HAXOAATCH B y3riaxX NMMHENHOW CETKMU.

UTtoObl noCcTpoMTL 0603HAYEHNE, HY)KHO 3a4aTb Yrof HaknoHa NepPBON OCK CETKM U Yron
pacTBopa ocen, a 3aTeM NMbo ykasaTb BCe 00beKThI, MMBO ykasaTb ABa 0O6bekTa B
NPOTMBOMONOXHbIX YrNax CETKN U BKITHOYNTbL aBTOBbIOOP OGBHEKTOB.

OObeKTbI ANs KPYroBOW U JIMHENHOW CETKM LIEHTPOB MOXHO yKa3aTb M A0 Bbi30Ba
KOMaHAbl.

Komangbl Kpyz2oeasi cemka yeHmpoe v JluHeliHasi cemkKa yeHmpoe8 HaxoaaTcs Ha
naHenu O603Ha4YyeHuUs1 B 0QHOW rpynne ¢ komaHaon O6o3HavyeHue yeHmpa. Kak n
Ansa o6o3HavYeHnsa ueHTpa, ANs CEeTOK LLeHTPOB BbIMOMHAKTCA CTaHAApPTHbIE
TpeboBaHMA: NMNHUM NepecekatoTCs LTPUXaMn 1 BbICTyNatoT 3a Nnpeaenbl 00 bEKTOB.

MepepaboTaHo ynpaBneHne CBONCTBAMU YepTexa, CoaepKaLlero accoumaTnBHbIe BUAbI
mogenu. B kayecTBe MCTOYHMKA CBOWCTB ANS 3TOro YepTexxa MOXHO UCNONb30BaTb
mMoaenb. BknounTb ncnonb3oBaHne Mogenu 1 Belbpatb MoAenb (€Cnu B YepTex
crnpoeunpoBaHo 6onee ogHOM MOAENN) MOXHO NPY pefakTUPOBaHUM OCHOBHOW HaZNucKy u
npu paboTe co cBoMCTBamMM YepTexa. Kpome Toro, BKNOYMTb MCMOMb30BaHNE MOAENN B
Ka4yeCTBE MCTOYHMKA CBOMCTB YepTexa MOXHO NpU CO34aHUN B HEM MEPBOTO
accounaTMBHOMO BUAa 3TON MOOENMW.

Ecnu mogenb aBnseTca MCTOYHMKOM CBOMCTB YepTexxa, TO 3Ha4YeHMs onpeaeneHHbIX
CBOWCTB (0003HaYeHNe, HaMMeHoBaHWe, Macca, hamunus paspaboTaBLLEro N HEKOTOPbIX
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APYrnx) nepenaroTcs B YEpTEX U3 Moaenn n asTomaTndeckn obHosnatoTcs. Mpu
HeobxoanmocTn Ansa Nboro CBOMCTBa 3Ty CBA3b MOXHO OTMEHUTb U 3a4aTb
NPOU3BOJIBHOE 3HAYEHNE.

Mepenava ceoncTB B 0OpaTHOM HanpaBfeHuu, T.e. U3 YepTexa B Moaenb (ObIf1o AOCTYNHO
Ansa 0603HaYeHNa N HAMMEHOBAHMUA N3AENNst), UCKMoYeHa.

Takke UCKINIOYEH NPEXHUI MEXaHU3M CUHXPOHM3aLMN OCHOBHOWM HaAMUCK YepTexa C
MOZENNbIO N BCE CBSAI3aHHbIE C HAM 3NIEMEHTbI YNpaBneHusi, KOTopble Haxoaunuch B
Ananorax HaCTPOMKM HOBbIX M TEKYLLLEro AOKYMEHTOB, Ha [laHenn napameTpoB npwm
pPeAaKTMPOBaHNM OCHOBHOW HagMMcK YepTexa.

MosiBMnack BO3MOXXHOCTb BKITHOMEHUS B aCCOLIMATMBHbIE BUObI MPOEKLINIA 3CKMU30B,
NMELLIMXCHA B MOAENN. DCKN3bl NPOELIMPYIOTCS B YepTeX B TOM BUAE, B KAKOM
oTObpaxatTcs B pexnme TpeXmMepHOro MoAenMpoBaHus.

Mpoekumns acknsa B BUAE CO30aETCH BHE 3aBUCMMOCTU OT B3aMMHOIO PacnonoXeHns
MNOCKOCTM 3CKM3a U NNOCKOCTM NPOEKLMIA BUAa.

[ns ynpaBneHusi NpoeunpoBaHNeM 3CKU30B NpW HAaCTPOMKe NapameTpoB Buaa B CIMCOK
O61bekmsbi Ha MNaHenn napameTpoB gobasneHa onuusa AcKu3bl.

B komaHgax CmaHdapmHbie eudbl, Bud ¢ modenu, lNpoekyuoHHbIl eud, Bud no
cmperike NosiBUNacb BO3MOXHOCTb YEPHOBOIO npoeunpoBaHus. Onuns YepHoeoe
npoeyupoeaHue nosenseTca Ha MNaHenn napameTpoB, ecnv B BUAE OTKITIOYEHO
oTOOpaXeHue NNHUI HEBUOMMOTO KOHTYpa. [pu BKIMHOYEHHbIX IMHUAX HEBUOUMOIO
KOHTYpa YepHOBOE MPOELIMPOBaHNE HEBO3MOXHO.

YepHoBOE NpoeunpoBaHue Npon3BoanTCs HBbicTpee 06bIMHOIO, HO C NMOHMKEHHOMN
TOYHOCTbIO, B pe3yrnbTaTe Yero Ha NpoeKUMM MOryT OTCYTCTBOBaTb MESIKME MO CPABHEHMIO
¢ rabapuTom Moaenu aNeMeHThbl.

B [epeBe 4yepTexa BUAbI C YEPHOBOW NPOEKLUMEN UMEIOT CneumanbHyo NMMKTorpammy,
OTNNYHYIO OT NUKTOrpammbl 06bIMHOTO BMAa. YTo6LI NONYyYMThL B BUAE HE YEPHOBYIO, a
TOYHYIO NMPOEKLMIO, HY)KHO OTPEeaaKTUpOBaTb NapameTpbl 3TOro BMAA, OTKITHOYUB ONUMIO
YepHoeoe npoeyuposaHue. OHa JOCTYyNHA TakKe B KOHTEKCTHOM MEHI0 B1Aa,
BblAeneHHoro B [lepeBe nocTpoeHus. [locne OTKNYeHs YepHOBOIo NPoeLpoBaHns
yepTex HeobXxoanMo NEPECTPOUT.

[ns ynpaBneHus ymonyaTtensHbIM cnocobom npoeunposaHns onuns YepHoeoe
npoeyupoesaHue nobasneHa Ha Bknaaky JIuHuu avanora, Bbi3biIBAEMOro KOMaHAomM
Hacmpoliika — lMapamempesl... — Tekywuti yepmexx — lMapamempbl 0OKyMeHma —
Bud (ons HoBbIX fOoKyMeHTOB — Hacmpolika — lMapamempbl... — Hoeble
dokymeHmbl — paghudeckuli dokymeHm — [Mapamempbi dokymeHma — Bud). Mo
YMOMYaHUIO ONuUUS BKIOYEHA.

B KOHTEKCTHOE MEHIO U KOHTEKCTHYO NaHerb OTAENbHOro reoMeTpu4eckoro obbekTa B

accoumaTtMBHOM Buae AobaBneHbl cneayrolme kKomaHapl (MX 4eNCTBUE pacnpoCcTpaHAeTCs

Ha KOMMOHEHT, NPOEKLMM KOTOPOro NPUHAAIEXNT BblAENEHHbIA 00BbEeKT):

- [lokazamb e depese,

- Ceolicmea KOMIMOHeHMa,

- Pedakmuposamb e OKHe,

- Pedakmupoeamb Makem & okHe (ecrnv BblOpaH 06beKT, MpuMHaanexalumi NpoekLmm
MakeTa),

- Pa3pe3amsb/He paspe3amsb (ecnv Bua npeacraBnset cobon paspes nunm ceveHue).

B KOHTEKCTHOE MEHIO U KOHTEKCTHYIO MaHesb accoLunaTMBHOIO BMAA, BblAENEHHOIO B

Hepese nnu B rpadumyeckont obnacTtun, nobaeneHsbl komaHabl Ceolicmea modenu v

Pedakmupoeamb 8 okHe. VX oecTBNE pacnpoCTpaHseTCsl Ha BCO MoAerb, NPOeKLns

KOTOPOW COOEPXMNTCS B BblOENIEHHOM BUAE.

HopaboTaHa komaHaa Pa3pble suda:

- TMosiBMnacb BO3MOXHOCTb 3a4aBaTb KONIMYECTBO NOMYBOJSH UK M3NOMOB (Ans
BOTHUCTOW NMHUM 0OpbIBa M NIMHUM C U3TIOMaMu COOTBETCTBEHHO).

- Co3spaHuve u pegakTMpoBaHue paspbiBOB BUAA TeMNepb 3anyckaeTcs O4HOWM U TOW xe
KomaHao — Pa3pbie euda. B KOHTEKCTOM MEHI0 BblAENEeHHOro Buaa ata komaHaa
BCerga AoCTynHa: ecnv pa3pbiBOB HET, OHA UX CO34aeT, a eCNin eCTb, OHa UX
penakTupyeT. PaHee KOHTEKCTHOE MEHI0 coaepkano komanay Mapamempsbi pa3pbiea,
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10.

11.

12.

13.

npegHasHavYeHHy ana pegaktmpoBaHUA pa3pbiBOB U MO3TOMY AOCTYMNHYHO JNULWIb nocne
MX Co3aaHnA.

MosiBUNack BO3MOXHOCTb NEPECTPOEHUS OTAENBbHOIO accoLnaTMBHOMO Buaa. 3to
yckopsieT paboTy B criyyae, ecnv us-3a CrioXXHOCTU MOAENN NePECTPOEHNE BCErO YepTexa
3aHMMaeT 3HauuTernbHoe BpeMsi. YToObl nepecTponTb BMA, HYXXKHO BblAeNUTb ero B [lepese
NOCTPOEHUS UNK B rpadonuyeckort 06r1acTi U Bbi3BaTb M3 KOHTEKCTHOrO MEHI0 KOMaHay
lMepecmpoumsb eud.

MpoeKunto KOMNOHEHTA B accoLMaTMBHOM BUAE Tenepb MOXHO BblaenuTb 6e3 Bbi3oBa
KOHTEKCTHOIO MEHI0 — LLIEMYKOM MbILLM NPU HaXaTbIX knaBuwax <Shift> n <Ctrl>.

Bug uepTexa, KOTOpOMy LOMKHA NpUHAaANeXaTb co3gaBaeMas LUTPUMXOBKa (3anuneka),
MOXET ObITb onpeaeneH aBToMaTUYeCKn. ATO BO3MOXHO, eciiv 06n1acTb LUTPUXOBKU
(3anuBKK) 3agaeTcs ykasaHWEM TOYKM BHYTPU HEE UMW NOCTPOEHMEM FIOMaHOW: BU, B
rabapMTHOM NPSIMOYrofIbHUKE KOTOPOro OKa3blBaeTCs YKka3aHHas Touyka Uinm Hayano
NIOMaHOW, CTaHOBMUTCS TeKywwmM. bnarogaps aTomy WITpUXOBKA (3anvBka) nonagaeT B
HY>XHbI BUA. Ecnv Touka obnacTtn nnm HavanbHas To4yka floMaHon HaxoauTcs B rabaputax
Cpasy HeCKoNbKUX BUOOB, TO CMEHA TEKYLLEero B1uaa He NpomucxoauT.

HoBble BO3MOXHOCTM Mpun paboTe ¢ pasmepamu:

— KOHTeKCTHOe MEeHIO Npu NPOCTaHOBKE pasmepa COAEPXKUT CChISIKY Ansi nepexoaa B
npoLecc peaakTMpoBaHUs pasMepHoOn HaanucK (paHee Takasi Ceblfika Gbina ToNbKO Ha
MaHenu napameTpoB).

- Ecnun He BbIGpaH HM ognH cumBos Ang otobpaxkeHns B none 3Hak pa3mepHon
HagnucK, TO B HEro MOXXHO BBECTM MPOM3BOSIbHbLIV TEKCT (paHee 3To none 6bIno
HeJOCTYyNHO AN BBoAA Npu AaHHOM ycroBun). B cBa3n ¢ aTum kHonka Hem cumeona
Ha [lononHuMTenbHOM NaHenu napameTpoB Npu NPOCTaHOBKE pa3Mepa nepenMmeHoBaHa
B Hem cumeona/llpou3eosnbHbill.

— KoHTekcTHada naHenb, NOSABASAIOLWAACA NPU BblAeNeHnn pasMepHon Haanmcu, CoaepXxuT
KHOMKW NS pegakTUpoBaHWS TEKCTa pa3mMepHon Hagnucu: AemoornpedesieHue
3Ha4eHusi, Bknroyums/Bbiknodyumb pabomy ¢ AornyckoM, KHOMKN AobaBneHuns
TekcTa «x45°», 3HakoB «Quamempy», «keadpam» 1 Ap. (paHee pasMepHas HaAnucCb He
nmerna cneynanbHON KOHTEKCTHOW NaHenn).

B komaHgax nocTpoeHunst NPAMOYrofibHUKOB M MHOTOYTOSIbHUKOB NOSIBUNACh Onumst
Paspywumb o6bekm. Ecnv oHa BKMOYEHA, TO NPSIMOYTOfIbHUK UM MHOTOYTOSbHUK
nocrne co3gaHusa He ocTaeTcs eAuHbIM 06bekToM, a NpeobpasyeTca B HABOp OTPE3KOB.
PesynbTtaT paboThl 9TOM ONuMM B NapaMeTPUYEeCKOM pexnme — Habop M3 OTPE3KOB U
AOMNONMHUTENbHBIX OOBEKTOB, HA KOTOPbIE HANOXeHbl TaKMe OrpaHudeHns, YTobbl durypa
coxpaHsinia ceoto opMy. [ononHUTENbHBbIMKM 00beKkTamMun AN NPSIMOYrofibHUKA ABMSIKOTCA
AnaroHanu n To4ka Ux nepeceveHuns, a ans MHOroyrosibHMKa — BnMcaHHas unm
ONMcaHHas OKPY>XHOCTb (3TO 3aBUCUT OT cnocoba NOCTPOEHNS).

MosiBunca cneumanbHbii 3HAYOK AN yKaszaHusa B rpachmyeckor 0bnactm Toro aneMmeHTa
006beKTa, KOTOPbIV 3aBUCUT OT HaXOASLLErOCH Nof KypcopoM 3rieMeHTa yrnpaBneHus
MaHenn napameTpoB. Hanpumep, ecnu BbIGENUTL OTPE30K, a 3ateM Ha [NaHenu
napameTpoB HaBECTU Kypcop Ha none HavanbHass mo4ka, TO XxapakTepHasi Touka B
nepBoW BepLUMHe oTpeska byaeT oTMeveHa 3Ha4YkKoM B BUAE KBagpaTHOM pamku. Mpu
nepexoae Kypcopa K nonto KoHe4yHass moyka 3TOT 3HAYOK NepengeT Ha XxapakTepHyto
TOYKY BO BTOPOM BEPLUMHE OTpE3Ka.

Takne 3Haukm oTobpakaroTCs Takke Npu pegakTupoBaHum obbekTa, a npu ero
CO3[aHUN — TONbKO AN TeX 3NeMEHTOB 0ObekTa, KOTopbIe yXXe onpeaeneHobi.
OnmcaHHbI MexaHn3M paboTaeT ans nonen BBoAa KOOPAMHAT TOYEK, CMMCKOB Bblbopa
TMNa CTPENKM U HEKOTOPbIX APYrMX NapameTpoB 0O bEKTOB.

HopaboTaHa koMmaHaa Bbidenumsb cekyujeli TOMaHOU:

- nosiBMnacb BO3MOXHOCTb Ha4aTb BblAeNeHne 3aHOBO — A1 3TOr0 CNYXMUT
cneunanbHas KHonka B 3aronoske NaHenn napameTpos,

-~ NosIBUNacb BO3MOXHOCTb OTMEHbI BblAeneHns 06bekToB 6e3 npepbiBaHMSA KOMaH4bl —
ANs 3TOro cnenyeT nepeceydb HyXXHble 06beKTbl 3BEHOM NTIOMaHOW, yaepXnBas KnaBuLLy
<Ctrl>.
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14. [OopaboTtaH guanor lMepeHecmu Ha criol, KOTOPbIA NOSBNAETCS NOcre Bbi30Ba KOMaHAbI
lMepeHecmu Ha cs10l 13 KOHTEKCTHOrO MEHI0 0ObekTa, BblAENEHHOro B rpadomyeckomM
AOKYMEHTE UIN 3CKn3e:

- [JobaBneHa BO3MOXHOCTb CO34aHMUsA HOBOro crosi. bnarogaps atomy komaHaa
llepeHecmu Ha csiolU cTana AOCTynHOW Bcerga (paHee — TOMNbKO €CnNu B JOKYMEHTEe
unu Buae 6bino 6onee ogHoro cnos).

- [obGaBneHa BO3MOXHOCTb M3MEHEHUS Ha3BaHWS Crosi U KOMMEHTapUs K HEMY.

- C nomoLubto 3arorioBka Tabnumubl MOXHO hunbTpoBaTh cnow. [Anga dounbTpaumm no
HOMEpY, Ha3BaHMIO UM KOMMEHTaPMIO HY>KHO BBECTU TpebyeMble CUMBOSbI B
3aronoBok ctonbua, a ansa pmnbTpaumm No ocTanbHbIM CBOWCTBaM crnegyeT BoibpaTb
Tpebyemoe 3HayeHne CBOMCTBaA U3 CNMCKa B 3arofnioBke ctonbua. Ytobbl OTMEHUTb
dunbTpauuio, crnegyeT HaxaTb B Aguanore kHonky Oyucmums ¢hunbmp.

15. B gmanore HacTpomKkK ynpoLLEHHOM OTPUCOBKU rpadhnyecknx JOKYMEHTOB (Bbl3biIBAEMOM
komaHaon Hacmpoliika — Mapamempsi — Cucmema — pachuyeckuli pedakmop —
YnpouweHHasi ompucoeka) nosisunace onums Ckpbieames 06eKmbl MeHee 2
nukcesnoas. [1o yMOnyaHuio OHa BKIOYeHa U Menkue o6bekTbl AOKYMEHTOB He
oTobpaxatotcs. [pn He0BXOAMMOCTH ee MOXHO OTKMNUYUTL. Hanpumep, ecnu B YepTexe
€CTb N3006pakeHne OTHOCUTENBHO KPYNHOro anemeHTa moaenu, obpasoBaHHoOe
MHOXXECTBOM MESKMX rpacdmyecknx o6beKkToB, TO Npu onpedeneHHoM maclTabe
YMEHbLLEHMS OHO NepecTaeT NokasbiBaTbCHA Ha AKpaHe. JTOro He NPOM30MAET, €CNK
OTKIMIOYNTb CKPbITUE OOBHLEKTOB MEHEE 2 NUKCENOB.

16. Hactpowka cbopmaTa nmeHmn obbvekta B [lepese gokymeHTa (HaumeHogaHue, unm
O6o3HayeHue + HaumeHoeaHue, nnn HaumeHoeaHue + O603HayYyeHue) Tenepb
pacnpocTpaHsaeTcs Ha Bce 0b6bekThl [lepeBa accoumaTMBHONO YepTexa, KoTopble UMeT
CBOWCTBa (paHee — TONbKO Ha caM YepTex, T.e. KopHeEBON 0O6beKT [depesa).

17. B oTcyTCcTBME 3anyLWeHHbIX KOMaHg Ha [NaHenn napameTpoB AOCTYMNHA KHOMKa Bbl30Ba
KomaHabl Bbidenums no ceolicmeam.

18. KomaHga Oyucmums ¢hoH Tenepb JOCTYMNHA B KOHTEKCTHOM MEHIO HECKOJSTbKNX
O[HOBPEMEHHO BblAENEHHbIX 0O bEKTOB.

19. B gumanore BblgeneHnsi No CBOMCTBAM Npy 3a4aHnm 3HAYEHWI TEKCTOBbIX CBOMCTB MOXHO
MCMNONb30BaThb 3HAKN «PaBHO» (=) N «HE paBHO» (<>).

20. [OopaboTtaH ananor Jonyck, Bbi3biBaeMbIVi NPU peJakTMpOBaHUN pa3sMepHON Hagnueu: oo
HaxxaTusi KHonkun lMpuMeHUMb caenaHHbIe B HEM M3MEHEHWS coxpaHstoTes. bnarogaps
9TOMYy B Cry4ae OTKITHOYEHMS U MOBTOPHOIO BKITIOYEHWUSI UCMONb30BaHUS AOMycKa
(nepeBopa nepekntovatens Jonyck B nonoxeHne 0 n o6paTtHO) gaHHbIe
BOCCTaHaBnuBaloTcs. PaHee 310 AencTBrE 0BHYNAMNO 3Ha4YeHus B NOMsix guanora.

lNapamempu3sayus

1. TMosiBuNnacb BO3MOXHOCTb NapameTpu3aummn npsiMoyroslbHUKOB M MHOFOYTOSIbHUKOB: Ha UX
BEPLUMHbI U LEHTParbHYI0 TOYKY MOXHO HaKnagblBaTb OrpaHM4eHms ans Toyvek (dukcaums,
coBMnageHne ¢ Apyron TOYKOM U T.M.), @ HA CTOPOHbI — 41151 OTPE3KOB
(ropm3oHTanbHOCTL/BEPTUKANBHOCTL, NapannenbHOCTb ApyroMy o6bekTy 1 T.n.). B
napameTpuU4eCcKoOM PEXUME OrpaHMYEeHNs HaKNaabIBalTCA aBTOMATUYECKU: HANpUmep, Npu
NOCTPOEHUN NPAMOYrOfbHUKA, CTOPOHbLI KOTOPOro NapansesnbHbl OCAM CUCTEMBI
KoopauHaT, Ha Of4HY M3 CTOPOH, NapannenbHbix 0cun abcumnce, HaknaabiBaeTcs
OrpaHUYeHNe ropn3oHTarnbHOCTb.

Kpome TOro, K BepLumHam 1 CTOPOHaM NpPsSiMOYroSibHUKOB Y MHOTOYrONbHUKOB Tenepb
NPOCTaBNATCA accounaTMBHbIE pa3mMepbl.

2. B napameTpu4eckoM pexume K ocsiM 0603HaYeHMs LIeHTpa, a Takke K OCSM U
OKPY>KHOCTSIM, COCTaBIISIFOLLUM CETKM OCEWN, MOTYT OblTb MPOCTaBMNEHbl acCoLMaTUBHbIE
YInoBble 1 paguanbHble/aMameTparnbHble pa3Mmepbl. T pasMepbl CBA3bIBAOTCS C
obbekTamu, K KOTOpPbIM NPOCTaBIEHbI, Grnarogaps Yemy vx 3HauyeHus Bceraa
COOTBETCTBYIOT (hakTndeckum. OgHaKko, MPUCBOUTL TakUM pasmMepaM NepemMeHHbIe Unm
ynpaensTb Yepes HMX 06 bekTaMm HEBO3MOXHO.
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Paboma co cneyugukayueu

1.  W3MeHeHbl BHYTpEHHME MeXaHM3Mbl paboTkl Moayns cneundukaumm:

- OO6bekTbl cneundrkaumm B cbopkax u YepTexax Tenepb co3qarTcsl aBTOMaTUYeCKM Ha
OCHOBE MMEILLNXCS B JOKYMEHTE 3HaYEHUIN CBOMCTB COCTaBHbIX YacTen nsgenus.
Ycnoene aBToMaTn4eckoro dopMmnpoBaHms oobekTa cneumdukaLum — akTMBu3aLms
onuun Brnro4Yums 6 crneyughukayuro Npy HaCTPOMKE CBOMCTB COCTAaBHOWM YacTu.
CocTaBHble YacTh MOryT OblTb NPEeACTaBNEHbI:

- B cbOpke — KOMMNOHEHTaMM NEPBOro YPOBHSA U TeNamu,

— B YEepTEXe — MaKpOo3afieMeHTaMu, BCTaBkaMn pparMeHTOB 1 BUAOB.

Ecnn coctaBHas 4YacTb He NpeacTaBneHa HM OgHUM U3 NepPeYnCcreHHbIX OObEKTOB, ee
CBOWCTBa 3agalTcs NyTeM CO30aHUs B JOKyMeHTe obbekTa crneumdumkaumn.
MpocMOTp BCEX MMELLMXCSA B AOKYMEHTE 00BEKTOB creundukaumnm Nnpons3BoanTcs B
nogyYnMHEHHOM pexunme paboTbl ¢ 06bekTamu cneumdmrkaummn. B Hem Takke MOXHO
yKasaTb, JOKHbI 1 CBEOEHUSA O TOW UM MHOW COCTaBHOM YacTu oTobpaxaTbCs B
cneundurkaLmm TekyLero CTuns.

Mpy NoAKNOYEHNM OOKYMEHTA K cneumdukauum COOTBETCTBYHOLLEINO CTUNS B HEe
nepenarnTcsl AaHHbIE O COCTaBHbIX YacTaAX U NPU3HAK X OTOOpaXkeHWs B
cneundumkaumn. Ha ocHoBe 3TUX cBeaeHW B cneundumkaunmn opMmpyoTcs 06bEKTbI 1
nokasbiBaloTcsa B Tabnuue. B cnyyae Heob6xoanmMocTu nonb3oBaTtesib MOXET co3aaTth B
cneundurkalmm HoBble 0OBEKTLI, HO pefakTupoBaHne 06bEKTOB, CHOPMUPOBAHHLIX Ha
OCHOBE AaHHbIX 13 NOAKMIOYEHHOrO AOKYMEHTA, HEBO3MOXHO.

Takum obpasom, 4na nonyveHus cneundurkaunin pasHoix ctunen 6onblie He
TpebyeTca co3gaBaTtb B AOKYMEHTaX 00BbEKTbI cneundmkaumm anga Kaxgoro ctuna —
[OCTaTovHO 3a4aTb 3HAa4YEeHNA CBONCTB COCTaBHbIX YacTen.

lNpumeyaHue. B cbopkax, getanax n oparMeHTax OCTYNHA KOMaH4a co3gaHns
BHeLLHero obbekTa cneuudukauun. [JaHHble, BBOANMbIE NPU €0 CO3a0aHUU,
aBTOMAaTUYECKN CTAHOBATCS 3HAYEHMUSIMN COOTBETCTBYHOLLMX CBOUCTB M3genus. 9tn
OaHHble ByayT oTobpakeHbl B cneundgukaumm nsgenus, B KOTopoe AaHHoe nsgenve
BOVAET B Ka4eCTBe COCTaBHOM YacTu. BHeWwHUn 06bekT cneumdukaumm B JOKYMEHTE
MOXET ObITb TONbKO OAWH. MNMogYMHEHHOrO pexnma paboTbl C 06bEKTaMK
cneundmkaummn B getansax n oparmMeHTax Her.

- B nogkntoyeHHble k cneundurkaLmm OKYMEHTbI NnepeaatnTcs Tenepb TONbKo HoMepa
No3nLUUN 1 HavanbHble HoMepa 30H. Ob6o3HavYeHne, HaMMeHOBaHNE U3AENUS U ero
COCTaBHbIX YacTen 1 npodasa nHdopmaums 13 cneumukaunm B NOAKNIOYEHHLIE
[OKyMeHThI OorblLUe He nepedaeTcs.

bnarogapsi 3ToMy 1 onMcaHHbIM Bbille N3MEHEHUSAIM BCE CBA3aHHLIE CO crnieuundukaumnem

onepaumm ycKopunucb. Takke NoBbICMIACh HAOEXHOCTb paboTbl, UCKITOYEHA BEPOATHOCTb

PEKYPCMBHOIO U3MEHEHMUS AaHHbIX B cneundukaLmm n noaKnioYEeHHbIX AOKYMEHTaX.

2. W3-3a oTMeHbl Nnepegayn gaHHbIX U3 crneumdurkaumm B NogKIHYEHHbIE JOKYMEHTDI
NCKITIOYEHbI CBA3aHHbIE C 3TON nepefadent anemMeHTbl ynpaBneHus, HaxoaMBLINECS B
ananorax HacTpPomMKK CTUNA cneumdurkaumm n Tekyen cneundukaumm, Ha MNaxenu
napameTpoB, B Ananore HacTPOWKN CUCTEMBI.

Kpome aToro, U3 agnanora Ljeem mekcmoebix 3/ieMeHmo8 UCKIoYeHa HacTponka ans
NO3NLIMOHHBIX NTIMHUI-BLIHOCOK, CBSI3aHHbIX C 0bbekTaMu cneuudunkauun. Mos3numa Ha

noske NIMHUN-BBIHOCKK, KOTOpasa NpocTaBreHa k 06bekTy, Bceraa otobpaxkaeTca CUHUM
LiIBETOM, NMOCKOJbKY SIBNSAETCS CChISIKOM Ha 3HayYeHne cBoncTBa [1o3uuusi aToro oobekra.

3. B ueptexe nosBunacek komaHga Cozdamb cneyughukayuro no okKyMmeHmy. 3ta
KOMaHAa co3faeT OOKYMEeHT-cneumdukaLmio 1 NoakoYaeT K Hen TekyLwmnn yepTex. Ecnu
B YepTexe eCcTb AaHHble And cneuudukaummn, To oOHM oTobpakaroTcsl B CO3aaHHOM
cneumndmkaunn.
B cnyyae, ecnu TekyLMn YepTEX — accoLUnaTUBHbLIN, TO K CO34aHHON cneundukaumm
NoaKNYaeTCs He TOMNbKO YepTeX, HO U CpoeLMpoBaHHas B HEFO MOAENb.
KHonka ans Bbl3oBa KOMaHAbl HAXOAUTCSA Ha NaHeNu YnpaeneHue.

4. KomaHga Co3damb cneyudgbukayuro no cb6opke nepenmeHosaHa B Cozdamsb
creyugukayuro no GoOKymeHmy.
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MosiBuNack BO3MOXHOCTb yAaneHus u3 OKyMeHTa 06beKTOB cneumdukaumm, Kotopble
Obinn co3aaHbl B HEM BpyYHYH0. OObEKTbI yaansatTca U3 Bcex pa3genos cneumgukaumm,
Kpome pasgena [okymeHmauyus. YoaneHue nponssogutca komaHgon MNMpaeka —
YO0anumsb nonb3oeamenbckue o6bekmsbi. KomaHaa AocTynHa:
- B JOKyMeHTe-crneuudukauumn — yaanseTt 00beKTbl, KOTOpble Obln co3aaHbl
HENOCPeACTBEHHO B crieundukaumm, a He nosyyYeHbl U3 NOAKMYEHHOro JOKYMEHTa,
- B MNOAYMHEHHOM pexrmMme paboTbl ¢ 06bekTaMmu cneumdukaumm B YepTexe 1 B
cbopke — yaansieT o6beKTbI, KOTopble BbiNn co3aaHbl NONb30BATENEM BPYYHYIO, @ He
aBTOMaTu4eckn cdoopMmnpoBaHbl CUCTEMOI Ha OCHOBE CBOMCTB OOBbEKTOB.

YepTex ¢ accoumaTuBHbIMK BuaaMm cOOpKM 1 cneumdurkaums, K KOTOpor NoaKoYeHa
cbopka, aBTOMaTU4YeCKN MOAKITHOYATCA K BHELUHEMY OOBbEKTY crneumdurKalmm 3aTon cbopku
Mpu ero co3gaHuu.

Mpu BbiAENeHUn B YepTexe MakpoanemMeHTa, BCTaBkM pparmeHTa nnm nsobpaxeHus ns
BMAa Apyroro yeptexa Ha [NaHenu napameTpoB oTobpaxaeTcs cnnucok Brmroyums e
cneyudpukayuro c aByms ctpokamu: fa n Hem. 31oT cnncok nossonset
BKMOYMTL/OTKMNIOUMTE o6aBneHne B cneumndmrkaumnio CBeAeHW O BbliAeNeHHOM 0bbekTe
(paHee ons BbINONHEHMA 3TOro AencTeus TpeboBanock peaakTMpoBaHne CBONCTB
o6bekTa).

Umnopm u akcnopm

1.

YcoBepLueHcTBOBaH MMNopT gokymeHToB doopmata DXF/DWG n akcnopT B 3TOT hopmar:

- [JHo6aeneHna nogaepxka DXF/DWG Bsepcum 2018.

- [MapameTpbl 3kcnopTa, paHee gocTtynHele B hanne dwgdxfExpAdvanced.ini, Tenepb
MOryT ObITb 3a4aHbl B Ananore HacTporku 3anucu. [nsa atoro cnyxart onuumu Mpu
3Kcriopme ycmaHaesiueamsb eceM o6bekmam cmusb JluHuu “BylLayer”,
Akcrnopmuposamsb 3anueKy ghoHa dokymeHma ob6ekmom WIPEOUT,
3anucbieamb u3zobpaxxeHue 0oKymMmeHma 0ns npednpocmMompa v
Akcnopmupoeamb ecmaeku ghpacmeHmoes e BlockReference Ha Bknagke
HononHumenbHoO ananora HaCTPONKMW.

Mpw HacTporike MMMNOPTa LUTPUXOBKM MOXKHO BKIOYMTL ONTUMM3ALIMIO €€ KOHTYpa.
PekoMeHayeTcsl Ucnonb3oBaTb 3TOT BapyaHT, eCNv pe3ynbTaT MMMopTa LTPUXOBKHU
HeypoBneTBoputeneH. Mpu onTMmMmnsaunm NPON3BOAUTCS aHanu3 KpUBbIX,
OrpaHMYMBaOLLMX LUTPUXOBKY, M MOMbITKA CO34aTb HA X OCHOBE KOPPEKTHYIO rpaHuLy
LUTPUXOBKM, T.€. 63 pa3pbIBOB 1 HAMNOXEHWIN KOHTYPOB.

Omnuyusi eepcuu 17.1 om eepcuu 16

O6uwee

1.

PaspaboTaH HoBbIi rpadunyeckun nHtepdenc KOMIMAC-3D Home:

1.1. WHcTpymeHTanbHble NaHenun obbeanHeHbl B Habopbl. Kaxabin Habop crnyxuT gns
BbINOSTHEHMS onpefeneHHon 3agayn. [Npu paboTe ¢ pasHbIMK TUNaMn JOKYMEHTOB
Habopbl pasHble. Hanpumep, B Mogenu ectb Habop Ans TBEPAOTENbHOro
MOOEeNMPOBaHUs, AN KapKacHOro 1 NOBEPXHOCTHOrO MOAENNPOBaHNS, Ang paboTbl C
3CKU30M U1 T. 4.

[nsa ynobctBa HEKOTOPbIE NaHenu BKOYEHbl B HECKOMBbKO HabopoB.
Tekywnn Habop oTobpaxkaeTcst B IHCTpyMeHTanbHom obnactu, kKoTopas HaXoAnuTCA
BBepxy okHa KOMIMTAC-3D Home.

[nsa nepekntodeHns mexagy Habopamu CRNyXUT CNMCoK HAbopOoB, PACNONIOXEHHbIN B
nesou yactn NHcTpymeHTanbHon obnactu. MNMpn HeobxogmMmocTu nobyro naHesnb
Habopa MOXHO BbIBECTU N3 MIHCTpyMeHTanbHON o6r1actu u NpUKPEnUTL K rpaHmLe
OKHa MUnu OCTaBUTb NNaBaloLLen
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1.2.

—_—
il

1.5.

1.6.

HacTpoika naHenen B UHCTpyMeHTanbHoON o6rnacTtn NponsBoANTCSA C NOMOLLBIO

KOHTEKCTHOro meHto. OHO cogepXXuT criegytowme KoMmaHabl:

- Yeenuyums/YMeHbwWUmMb naHesnb Ha 0OUH cmosibey —
yBennyMBaeT/yMeHbLUaeT Ha equMHMLY KONMYECTBO KOMOHOK Ans oTobpaxeHus
kOoMaHAa Ha naHenwu. Npun gobaBneHnn KOMOHKUN LWMPUHA NaHenu yBenuymBaeTcs, B
pes3ynbTaTe Yero CTaHOBMTCSA BUAHO OOnbLUe KOMaHA, a Npu yaaneHum —
HaobopoT.

- lMoka3zampb Ha NaHesnu ece KOMaHObI — [00aBNAET Takoe KONMMYECTBO KOMOHOK,
Mpy KOTOPOM BCE KHOIMKU NaHeNn CTaHOBATCSA BUOHBDI.

- Jo6asumb KOMaHObI... — BbI3blBAET AMANor, B KOTOPOM MOXHO BblOpaTb
kKOoMaHabl Ana gobasneHna Ha naHensb. OgHy U Ty Ke KOMaHAy MOXHO BKIIOYUTb B
COCTaB HECKONbKUX NaHenen.

- YO0anumsb koMmaHOy — nckntoYaeT KoMaHay 13 naHenu. Ecnu KOHTeKCTHoe MeHHo
BbI3BaHO Ha 3arorioBke UM Ha cBOOOJHOM MecTe naHenu, To AaHHas KoMaHga B
HEeM OTCyTCTBYeT.

MosiBunack MNaHenb GbICTPOro 4ocTyna, coaepxallas kKoMmaHabl Bbibopa pexuma,

ynpasneHns nsobpaxenunem n gpyrue. Ee coctaB 3aBMCUT OT KOHTEKCTaA. 1o

ymonyaHuto MaHenb GbiCTporo goctyna Haxoautca nog MHCTpyMeHTanbHon

obnacTtblo.

KomaHapl co cxoxen pyHKUMOHANbHOCTbI0 06beAMHEHbI B rpynnbl.

lMepekomnoHoBaHO [MaBHOE MEHIO: U3MEHEHbI HAa3BaHUSA HEKOTOPbIX KOMaHA U

NYHKTOB MEHIO, a Takke Habop 1 cocTaB NMyHKTOB.

MaHenb cBOWCTB 1 OkHO CBoncTBa 06beauHEHbI B [NaHenb napameTpoB. Npu

BblAeNeHnn o6beKTa Ha Hel 0TODOpaxatTcsa U OOCTYMNHbI AN pegakTMpoBaHUs ero

CBOWNCTBA, a Npu co3aaHnm 00bEKTa — 3NeMeHTbI, ynpaBnsoLwme nocTpoeHmem. 9Tn

3NEMEHTbI CrpynnNMpPOBaHbl B CEKLIUN.

[MaHenb napaMeTpoB aBTOMAaTMYECKUN BKINOYAETCH (ecnu Obina OTKITYEeHa) nnm

akTusmanpyeTca (ecnu Gbina 3akpbiTa 4pYyron NaHenbto, Hanpumep, epesom

NOCTPOEHUN) Npu 3anycke NBOro npouecca, ynpasneHne KoTopbiM

OCyLLEeCTBNSAETCH C NoMoLLbto NaHenn napaMeTpos.

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

- Tema,

— UBEeT NoaCBeTKM,

LBET 3HA4KOB,

— Habop KoMaHg Ha NaHensix,

— pacnonoxeHue naHernen.

KomaHabl coxpaHeHusi, Bbibopa n yganeHust pabo4ymx NpoCTpaHCTB HAXOASATCA B

MEHI0, Bbl3biIBAaeMOM KHonkon Hacmpolika B 3aronoBke okHa KOMIMAC-3D Home.

2. C uenblo yCKOPEHUsi MOCTPOEHUI N3MEHEHbI MPUHLMMbI paboTbl KOMaHA:

2.1.

2.2.

BonbLWMHCTBO KOMaHA OCTYMHbI BHE 3aBUCUMOCTW OT TOrO, €CTb JIN B JOKYMEHTE
YCNOBMSA A5 UX BbINOSTHEHNUST UM OOBEKTBI HYXKHOro TUna. Bo MHOrMx cny4vasx atu
YCroBusi UnM 06BbEKTbI MOTYT BbITb CO34aHbI YXXe NOCre Bbl30Ba KOMaHAbI.
Hanpumep:

- B rpacmyeckom JOKyMEHTE MOXHO CHayarna Bbl3BaTb KOMaHAy peAakTUpOBaHUS, a
3aTeM yKasaTb peaakTupyemblin 06 bekT;

— B MOAENN MOXHO M3 peXnma TpeEXMEPHbIX MOCTPOEHUN BbI3BaTb KOMaHOY
co3faHusa rpaguveckoro obbekTa — aBToMaTU4eCKM 3anycTUTCsa NpoLecc
pa3MeLLeHNs 3CK13a, NO3BONSAIOLLNIA yKa3aTb CYLLECTBYHOLLYO UK CO34aTb HOBYHO
MMOCKOCTL, 3aTEM B PEXMME 3CKM3a 3anycTuTcs BolOpaHHasi komaHaa.

Ecnn B npouecce onepauumn 3agaHo 4OCTaTOMHO NapaMeTpoB ANns NOCTPOEHNS

o6bekTa (06 3TOM roBopuUT Hanuumne aHToma), TO OH CO34aeTCst aBTOMATUYECKM

npv BbI3oBe Nto6OM KOMaHAbI, HE BXOoAsLLEN B AaHHY0 rpynny. Takum obpasom,
noaTBepX4eHne NnocTpoeHus He TpebyeTcs.

Hanpumep:

- B rpadpmyeckom JOKYyMEHTE MOXHO Bbi3BaTb KOMaHAy NPOCTAHOBKM pa3mMmepa,
Haxo4sachb B pexunme BBoAa TekcTa 0603HayveHnss — obo3HadeHne Gyaet
aBTOMAaTMYECKN CO34aHO C TEKYLLUM TEKCTOM;
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2.3.

2.4.

- B MOAENN MOXHO BbI3BaTb KOMaHAY NOCTPOEHUs hackun, HaXo4saCh B pexume
peaakTUpPOBaHUA arieMeHTa BblOaBNMBaHUA — eCnv napameTpbl 3fieMeHTa Obinn
3aJaHbl, TO OH CO34aeTCs aBTOMaTUYECKN.

Mpu BbI3OBE O4HOM U3 CrPYyNNUPOBaHHbBIX KOMaHL, He 3aBepLuas ee, MOXHO NepenTun

K ntobor Apyron kKomaHge 3TON rpynnbl, HaXaB KHOMNKy Ha MNaHenn napameTpos. [Npu

39TOM napameTpbl, 3afaHHble An5 NepBon KOMaHObl, COXPaHATCS, eCrnn Nx

MCNonb3oBaHMe BO3MOXHO BO BTOPOW KOMaHAe.

Hanpumep:

- B rpadpmyeckom JOKYMEHTE MOXHO Bbi3BaTb KOMaHAY NOCTPOEHMS NPOU3BOSIbHOMO
OTpes3ka, yKkasaTb ero Hadaro, a 3aTeM NepeknioYMTbLCA Ha NOCTPOeHMEe
napannenbHOro oTpeska — HavarnbHas ToYka OCTaHeTCsl yKa3aHHOM,

— B MOAENN MOXHO BbI3BaTb KOMaHAy BblAaBnMBaHWS, YkasaTb CeYeHune, a 3aTem
NepeknioYnMTbCA Ha BpalleHne — ceyYeHre OCTaHeTCs 3aAaHHbIM.

BonbLIMHCTBO KOMaHA 3auUMKIieHbl, T. €. He 3aBepLualnTCa aBTOMaTU4EeCKM nocrne

NPUMEHEHUS.

NlopaboTaHbl anemMeHTbl ynpaBneHus NOCTPOEHNEM:

3.1

3.2.

. Ecnu KypCOp yCTaHOBJIEH B HXCIIOBOE MNoJie BBOAa, TO BpalleHNe Koneca MblLUKn

yBENnMUMBaET NN yMeHbLUAeT 3HadeHne Ha 1, npu HaxaTton knasuwe <Ctrl> — Ha
10, <Shift> — na 100.

Bo Bcex npoueccax, npegnonaratmLlmx ykazaHme oobekToB, NaHens napameTpos
COLEPXUT PErMCTpaTopbl, rae oTobpaxarTcs CNUCKN YKa3aHHbIX OOBbEKTOB. YaanaTb
0OBbEKTbI N3 CMUCKOB MOXXHO MO OAHOMY MK rpynnamu.

Ecnu kakne-nnbo n3 o6bEKTOB NOTEPSIHBI (yAaneHbl Unv cTanu HenpurogHbl Ans
AAHHOro NOCTPOEHUS), TO COOTBETCTBYIOLLME UM CTPOKU BbIAENAIOTCA B
permcTpaTopax KpacHbIM LIBETOM, @ Ha3BaHWsi 3aMeHAITCS TEKCTOM «OObekT
NOTEPSAHY.

BeeneH guanor KoHgbuzypamop, B KOTOPOM NPOV3BOANTCH MOAKIHOYEHME U OTKITHOYEHME
moaynen KOMIMAC-3D v KOMITAC-Cneuugukayusi, NpUNoxeHnn, onbnuotek n ytunut. B
Juanore TaKkKke BO3MOXHO:

BkntounTb aBTOMaTUYECKOE NOMyyYeHne nuueH3um Ha paboTty ¢ mogynem KOMIMAC-3D.
BknounTb aBTOMaTMyeckoe nogknioveHne BolbpaHHbIX NPUOXEHUA Npu 3anycke
KOMITAC-3D Home. CocTosiHue npunoXeHust HaA MOMEHT OKOHYaHUS ceaHca paboTbl
(NogKNI4YEHO UNKU OTKMOYEHO) BonbLUe HE COXPaHSIETCA: NPy CneayroLem 3anycke
KOMMAC-3D Home noaknto4yaTcst Te NPUIOXEHUs], NS KOTOPbIX BKITHOYEHO
aBTOMaTtMyeckoe NoaKntYeHune.

BbinonHWTb pasnuyHble AENCTBUSA C TeKyLLen KOHUrypaumnemn: coxpaHuTb, 4ONOMHUTb
OpYyron KoHgurypaumemn, BOCCTaHOBUTb YMONYaTesnbHY KOHUrypauuio, NpUMeHUTb
paHee COXpaHEeHHYI KOHdUrypaumio.

Hantu npunoxeHvne no Ha3BaHWO, OTOUNBLTPOBATL NPUIOXKEHUS MO HANWUYUIO
nULEH3NN.

Bbi3oB ananora KoHghuaypamop BO3MOXEH Kak U3 MeHio Hacmpolika, Tak U U3 MEHIO
lpunoxxeHus.

YcoBepLueHcTBoBaHO [lepeBo JOKYMeHTa:

5.1

5.2.

5.3.

. [epeBo Tenepb eCTb B JOKYMEHTax BCeX TUMOB. VIMA KOPHEBOro anemMeHTa

HepeBa — 0603HaYeHne n/mnn HammeHoBaHme (CornacHoO HaCTPOMKE) OKyMEHTa.
[epeBo BbINONHAET yHKUMKM MeHeakepa OOKYMEHTA, a B rpadpnyeckmx
OOKyMeHTax — Takke MeHegkepa BCTaBoOK U dpparmeHToB. MoaTtomy B [lepese
oTobpakaloTcst 3HaYKK, NOKa3biBaloLLME TEKYLLME 3HAYEHUSA Pa3fMYHbIX NapameTpoB
00beKkToB (HanpuMep, BUOMMBbIA/CKPbIThIN). LLlenyok no 3Hauky MeHsieT 3Ha4YeHne Ha
NPOTUBOMOSIOXHOE (€CNW 3Ha4YeHUN ABa) UK pacKpbiBaeT CMMCOK 3HAYEHWUNA.
[lBOMHOM LWen4yoK no Ha3BaHUo obbekTa B [lepeBe 3anyckaeT pefakTtupoBaHue
aToro obbekTa. Hanpumep, B rpacdhmyeckom JOKYMEHTE Takmm cnocobomM MOXHO
nepenTn K pegakTMpoBaHUIO NapameTpoB BUAA, @ B MOAENN — K peJaKTMPOBaHMUIO
onepauumu.

[BOMHOWN LLEeNYOK N0 UMEeHN JOKyMeHTa B [JepeBe NOCTPOEHMS 3anyckaeT KoMaHay
pefakTMpoBaHMA CBOMCTB ANsl AOKYMEHTa AAaHHOro Tuna: MoAernb, YepTex 1 T. 4.
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HobasneHbl pyHKUUKM noncka:

6.1.

6.2.

Mownck komaHabl NPON3BOAUTCS MO €€ HAa3BaHMIO B crieLmarnbHOM rnone B NpaBoMn
yacTu 3aronoBka okHa KOMIMAC-3D Home. BbiGop koMaHabl U3 CnMcKa HangeHHbIX
3anyckaeT ee.

PeannsoBaH nonck o6bekToB No Ha3BaHuo B [lepeBe AokyMeHTa. [JononHuTensHo
MOXHO BKIIOYUTb (PUnbTp, T. €. yKa3aTb TUMbl 0OGbEKTOB, CPean KOTOPbIX HYXXHO
uckaTb.

Mpoyre ycoBepLUEHCTBOBAHUS:

71,

7.2.

7.3.

7.4.

7.5.

7.6.

7.7.

7.8.

7.9.

NHTepdenc MHormx komaHg nepepaboTaH ¢ uenbio yHUdukaumm, ynpoLleHus
NPOLLECCOB M YMEHbLLEHNSA KONMYecTBa HeobxoaMMbIX 4eNCTBUA. B yacTHOCTH:
— 9neMeHTbl ynpasrneHunsa Ha NaHeny napameTpoB neperpynnupoBaHbl U
neperMMeHoBaHbl Mo CpaBHEHUIO ¢ [1aHenbl CBOWCTB,
— 3NeMeHTbl yNpaBreHnsa 13 AManoros nepeHeceHbl Ha MNMaHenb napameTpos,
— KOHTEKCTHOE MEHI0 MMeeT BUA NaHEeNn ¢ KHOMKamu.
MoatBepanTb co3gaHne obbekTa — rpadpnuyeckoro, TPEXMEpPHOro, obbekTa
crneundukauumn — tenepb MOXXHO HaXaTueM cpedHer KHOMKU UK Koneca Mblwn.
LiBeToBas nHAMKaLMA PEXUMOB: €CIU BKITKOYEH TOT UM MHON PEXUM (3CKN3,
pefakTmpoBaHme 06bEKTOB crneumdpukaumm, pasHeceHme cOopkn n 1. n.), To
MeHsieTCs LiBET 3aKknagkvm AOKyMeHTa 1 3aronoBka NaHenn napameTtpoB. Hanpumep,
PEeXNMY 3CKM3a COOTBETCTBYET 3ENEHbIN LBET.
Ecnu B OTKpbITOM AOKYMEHTE elle He caenaHbl n3MeHeHus1, komaHaa CoxpaHumb
HeaoCTynHa.
Mocne BbI3oBa kKOMaHAbl Nnepebopa 06BHEKTOB Ha 3KpaHe OTOOpaXkaeTCcs OKHO CO
CMMUCKOM OKa3aBLUMXCA Mof Kypcopom 06bekToB. [pu HaBegeHUn Kypcopa Ha CTPOKY
crnMcKa COOTBETCTBYHOLMIN OOBHEKT NoAcBeYvMBaeTCs B rpadpuyeckon obnactu;
LLIENYOK MbILLbIO HA CTPOKE 03HA4YaeT BbIbop o6BbeKTa.
[nsa nepeBoaa okyca u3 ogHom obnacty okHa B ApYyryto yke He TpebyeTcsa
LienkaTb MbiLbIO B 3TOW 06n1acTn — [OCTAaTOYHO HABECTM Ha HEe Kypcop.
Hanpumep, BpalleHre Koneca Mbilin u3mMeHseT Macltab otobpaxeHnsa mogenu,
€Cnn Kypcop HaxoauTcsa Hag rpaduyeckon obnacTbto, 1 npokpyymBaeT NaHenb
napamMeTpoB, €CNn KypCcop HaXOAMTCA Hag HEW.
MonyynTb MHOPMAaLMIO O HA3HAYEHUN KOMaHAbl MOXHO, HaBeas Kypcop Ha KHOMKY
Bbl30Ba 3TOW KOMaHAbl U 3agepkaB ero Ha HekoTopoe Bpems. Ha akpaHe
NOAABNSAETCS OKHO C ONMCcCaHMeM KOMaHabl, a ecriv KomaHaa HeaocTynHa — C
yKasaHneM NpuynHbl HE4OCTYMHOCTW.
OnTMun3npoBaHa NpoBepka HaNMYnMsa N3MEHEHUIN B OTKPbITbIX OKYMEHTax unu
CBS3aHHbIX C HUMM (MPON3BOANTCS, €CNK NPU HACTPOWKE BKITHOYEH KOHTPOSb 3a
n3meHeHamMu cannos). B pesynbTaTte 3Ha4YNTENbHO COKpaLLEHbl 3a4epKKu npu
pa6ote B KOMIMAC-3D Home u npu Bo3Bpate B okHo KOMIMTAC-3D Home n3 okHa
Opyroro npunoxeHusi. 3agepxku oblm 0cobeHHO 3ameTHbI Npu paboTe ¢
OOKYMEHTaMu, pacrnosioXeHHbIMU Ha CeTEBbIX pecypcax.
HocTyneH BbIGOp cneumanusauun onsa yeptexen n getanen. Cneunanmsayus
OOKYMEHTa yKasblBaeT Ha TUMN ero CoAepXMMOoro, B 3aBUCMMOCTM OT KOTOPOrO B
OOKYMEHTE AOCTYNeH TOT U MHOW Habop MHCTPYMEHTOB. [pyrumu crnoBamu,
crneynanusaumm oTnMYaTCa COCTaBOM KOMaHA B MEHIO U B IHCTpyMeHTanbHon
obnactu. Cneunanusaumio BbIGUpaeT Nonb3oBaTemb NPU CO34aHNN JOKYMEHTA.
Hanpumep, ecnu HoBas AeTanb co3faHa co cneunanusauven Jlucmoeasi 0demarns,
TO B HEM NPUCYTCTBYIOT KOMaHAbl IMCTOBOrO MOAENMPOBAHUS U OTCYTCTBYHOT
KOMaHabl TBEpAOTENbHOrO MoaenvpoBaHus. COOTBETCTBEHHO, B «OObIMHONY AeTanu
(co cneumanunsauven Jemarsb) Ha060pPOT, €CTb KOMaHAblI TBEPLOTENTBHOMO
MOOENUPOBAHUA N HET KOMaHZA NMMCTOBOIO MOLENMPOBaHUS.
Bo Bpemsa paboTbl ¢ AOKYMEHTOM €ro cneumanm3aumio MOXHO MEHATbL C NOMOLLbIO
KomaHa u3 meHo Patin — Cneyuanusayusi. OTo He BNUSAET Ha OObeKThI
AOKYMEHTa, CO3[jaHHble OTCYTCTBYHOLMMM B TEKYLLEN cneunannsaumm KomaHgamu.
Mpn Heo6X0OUMOCTM 3T OOBEKTLI MOXHO pefakTupoBaTh 06bIMHLIM 0b6pa3om 6e3
CMeHbI cneynanusaumm.
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7.10. JobaBneHo HOBOE CUCTEMHOE CBOMCTBO Paccekamb Ha pa3pe3ax, OHO MOXET
MMeTb 3HadeHne «da» unm «Het». CBOMCTBO NpeaHa3Ha4YeHo Ansa UCnonb3oBaHNA B
MOAENSX; OT Hero 3aBMCKUT, OyaeT AaHHaA MOAerb NoKasbiBaTbCS pacCevYeHHOM Ha
paspese/cedeHnn B acCoUMaTMBHOM YepTexXe Uin HeT. Taknum obpasom MOXHO
3apaHee, T.e. 40 CO34aHu1s B YepTexe pa3pesa/ceyeHusi, onpeaenntb
Hepaccekaemble aetanu. [Nocne co3gaHusa BMAa ynpaBneHne paccevyeHnem getanem
no-nNpexxHeMy NPOn3BOANTCS C MOMOLLbIO KoMaHabl He pa3pe3amb 13 KOHTEKCTHOMO
MeHI0 B [lepeBe, Tak Kak M3MeHEeHME 3Ha4YeHNs CBONCTBA B YEPTEX HE nepegaeTcs.

7.11. B pasgen JononHumenbHbie kKoOb! ananora Koobl u HaumeHoeaHus1 [O6aBneH
kog Y — YoocToBepsioLwmin NINCT.
3ameyaHue. Ecnv oOKyMEHT JOMMKeH UMeTb ABa koga, Hanpumep, Cb-Y[, To
pasgenuTtens U BTOPON Kog HeobXoanMOo BBOOUTbL BPYUHYIO.

7.12. bubnnoTtekn ctanu yHMBepcarnbHbIMU, T.€. B HUX OAHOBPEMEHHO MOTYT XPaHUTLCS
KOMMNAC-dparmeHnTbl, KOMIMAC-mogenn n KOMIMNAC-TeKCTOBbIE LOKYMEHTHI.
Pacwwpenune cdanna 6ubnmotekn kle — Kompas Library of Elements. [JaHHble
BuBMoTEKM MOryT Takke BKNOYaTb pacTpoBble n3obpaxerns, KOMIMAC-Tabnuupl n
txt-channoi.

TpexmepHoe ModenupoeaHue

1.

Cosur nsobpakeHns B OKHe Moaernuv Tenepb NPON3BOANTCH TaK XKe, Kak U B OKHe
rpacpmnyeckoro AOKyMeHTa — nepemeLleHneM Mblln C HaXkaTon cpefHen KHOMKOM nnu
KosiecoMm. [1ns BpalleHna Mogenn HyXHO nepemelaTb Mblllb C HaXKaToOM NpaBOW KHOMKOWN.

an/I yCTaHOBKE OpueHTauunn Hopmaano K... N TIpU nepexoae B PEXUM 3CKMN3a
npoucxoanTt MWHUManbHbIN NnoBOPOT MoAenn, Npn KOTOPOM yKa3aHHasA niioCKOCTb
CTaHOBUTCA napanineiibHa 3KpaHy.

HoBble BO3MOXHOCTY ynpaBneHns opneHTaumnen:

— [ocTyneH BbIGOp oaHOM M3 6 NpegonpeaeneHHbIX akCOHOMETPUYECKNX CXEM, B TOM
yucne cooTeTcTBYOWMX ISO. AKCOHOMETpUYeckas cxema — COBOKYMHOCTb
rMaBHOro BMAa 1 COOTBETCTBYIOLLMX MY OPTOrOHanbHbIX BUOOB (Cnesa, CBEpXy U
T. 4.), N3oMeTpun n gumeTpmn. BoaMOXXHO co3gaHune norb3oBaTeNbCKON CXeMb
NnyTeMm yCTaHOBKW rMaBHOMo BMAA NO TEKyLLen opueHTauumn mogenu.

— [Npwn ycTaHoBKe NONb30BaTENBLCKOro BAa BO3MOXHO OTOBpaxeHne cevyeHnss Moaenu,
KoTopoe 6bINo TEKYLLMM MPpU CO34aHNM 3TOro BUAA.

KOMMOHEeHT NepBOro ypoBHS MOXHO nepeasuratb B cOopke Mbilwbio, 6e3 Bbi3oBa
cneumanbHOn KoMaHabl. [1na 3TOro HyXHO YCTaHOBUTL KYpPCOP Ha KOMMOHEHTE, HaxaTb
NeBy0 KHOMKY MbIWN U NepemellaTb ee. Bcnea 3a kypcopom 6yaet asuratbcst haHToOM
KOMMNoHeHTa. Koraa haHTOM JOCTUrHET HYXXHOTO NOMOXEHWUS, KHOMKY MblLUK criegyeT
OTNYCTUTb — KOMMOHEHT ByaeT nepemMeLleH B ykazaHHOe MeCTO (ecnu aToMy He
NPenATCTBYET (OUKCALUS U CONPSIKEHNS).

MosiBUNach BO3MOXHOCTb CMEHbI CXeMbl ocBeLLeHMs. ONTUMarnbHbI BapuaHT OCBELLEHNS
Ansi KOHKPETHOM MoAdenu onpenenseTcs ee popmoin. Hanpumep, ecnu obuiasa cdopma
mMoaenu — kopob, To Ans ynyyweHns BUOUMOCTU BHYTPEHHUX SNIEMEHTOB KOHCTPYKLMK
pekomMeHayeTcsi cxema OceeweHue mpemsi ucmovyHukamu. KomaHabl Bbibopa cxembl
OCBeLLeHUs HaxoaaTcsa B MeHio Bud — Cxema oceeujeHusl.

KomaHgbl MOCTPOEHNST 3NIEMEHTOB Bbl4ABNUBAHNSA, BpaLLEHMsl, MO CEYEHUAM 1 No
TpaekTopun (ObiBLLAA KMHEMATUYECKas) Tenepb MOryT Kak 406aBNATL MaTepuan, Tak n
yAansaTb ero — 3TO 3aBUCUT OT BbIbpaHHOro pesynbtaTta onepauun: O6LeduHeHue,
Hoeoe meno, BbivumaHue vnv lNepeceveHue. Takum obpasom, yaaneHme odobema
MOXHO npeobpasoBaTb B ero gobasneHne. OTaenbHblIe KOMaHAbl Bblpe3aHusi COXPaHEHbI,
HO VX OTNMYME OT KOMaHA NPUKIENBaHMA NULLb B HACTPONKe pesynbTaTa onepauum no
YMOJTYaHUIO.

KoHTYpbl B 3CKM3e ceveHus ansi onepauny BblAaBnMBaHUs, BpaLlleHusl U No TpaekTopum
MOryT nepecekaTbcsl. ECrn KOHTYpbl pa3oMKHYTbI, TO CTPOUTCS TOHKOCTEHHbIV 3MeMEHT, a
€CINN 3aMKHYTbl — CMIOLLHOM, (hopMa CeYeHUss KOTOPOro npeacTaenseT coboi
o6beanHeHne obnacTei, orpaHUYEeHHbIX KOHTYpPaMu.
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10.

11.

12.

13.

14.

15.

16.

17.

MosiBMNack BO3MOXHOCTb CO3[laHUs 3fieMeHTa BblaaBMMBaHWs, OTCTOSILLENO OT CBOEro
ceyeHus.

[lns 3TOro BhlAABNMBAHME OOMKHO NPOU3BOAMTLCS B ABYX HAaNpaBrneHusx: B O4HOM Ha
MONOXMTENbHOE paccTosiHWE, a B APYroM Ha oTpuuaTenbHoe. OTpuuaTenbHoe paccTosiHue
Mo MOAYI0 AOMKHO BbITb MEHbLLE NOMNOXUTENBHOrO. B pe3ynbtate NonyyYmTcs 3NeMeHT,
CMeLLeHHbI OTHOCUTENBHO ceveHunsi. Takum ob6pa3oM, 3aaBast pas3nmyHble PacCTOSHUS
BblAABNMBaHNS, MOXHO CHOPMMPOBaTh HECKOSbKO OTAENbHbIX 31IEMEHTOB OAHOMO U TOro
e cevyeHus: 6e3 MOBTOPHOro co3aaHns Urypbl CeYeHus.

AHanNorM4yHo MOXXHO CTPOUTb MOBEPHYTbIE OTHOCUTENBHO CBOMX CEYEHWI 3NIEMEHTbI
BpaLLEeHus.

Ecnu BbigaBnuBaHne nponssoamTcs cnocobom o o6bekma, TO HanpaereHne
BblAaBNMBaHNSA onpeaenseTcs aBToMaTUYecku.

PaclumpeH gyHKLMOHanN onepawmm no ceYeHusiMm:

- B kayecTBe cevyeHUn MOryT UCNoNb30BaTbCA HE TOMbKO 3CKMU3bl, HO U Ntobble nnockne
KpvBble 1 pebpa, a Takke NrocKkMe rpaHn Ten n NOBEePXHOCTEN.

- MOoXHO 3a4aTtb OOHY UM HECKONMbKO 0OpasyoLLNX — KPUBBIX, KOTOPbIE ONpPeaenstoT
opmy anemeHTa Mexay cedeHmamu. ObpasyroLme JOMKHbI COeANHATL CeYEHNs B
nopsake Nx pacrnonoXeHusi B CrIUCKeE.

- TlosBunacb BO3MOXHOCTb SIBHOMO YKa3aHWsl TOYEK CEYEHUI, KOTOPbIE OOSMKHbI ObiThb
COeQMHEeHbl ApYr C OPYroM B pe3ynbTaTe NOCTPOEHUs. OTN TOYKM 06pasyoT Tak
Ha3blBaeMble Lienoykn. KonmyecTso Lienoyek He orpaHnyeHo.

OTcyTcTBUE NepeceyeHns yaandemoro obbema ¢ Tenom dornee He cunTaeTcs OLWMOKON.
Bnarogaps aToMy B Moaenu Tenepb He NOsIBNAOTCH OWNOKM, HanNpuMep, B pesynbTtaTe
NepecTpoeHnsi Nocne N3MeHeHNs1 NePEMEHHbIX.

Mpun co3gaHmMm geTtann B KOHTEKCTE COOPKM MOXHO BBECTM 0O603HaAYEHME N HAaMMEHOBaHNE
aTon getanu. Kpome Toro, MOXHo ykasatb, OyaeT nu umeHem davina
0b03HauYeHne/HanmeHoBaHne/nx kKoOMOMHaUNa nnu nmst bygeT BBEAEHO BPYUHYIO.

O6beamnHeHbl Apyr ¢ APYrom criegylolime onepaumm:

— cnuparnb KOHUYecKas U cnuparb LUMnMHApUYeckas, T. e. BO3MOXHO npeobpasoBaHue
O[IHOW cnupanu B Apyryto,

— CeYeHne NoBEepPXHOCTbIO N CeYEeHNE MO ICKU3Y,

= HamnoXeHWsi COMNPS>KEHWN, T. €. BO3MOXHO NpeobpasoBaHne OHOIO CONPSHKEHNUs B
Apyroe (B 3aBUCUMOCTM OT TUMOB Y4aCTBYOLLUX B COMPSXKEHUN O6BLEKTOB); Hanpuvep,
conpshkeHue raparsiesibHo MOXHO NpeobpasoBaTh B CONpsiXeHue 100 yariom,
cosnadeHue — B Ha paccmosiHUU v T.M.

Bynesa onepauusi Bo3amoxHa 6onee 4yem Hag AByms Tenamu. Mpu aTom:
- 00beauHeHne NPou3BOANTCS AN BCEX yKasaHHbIX Ten,

- BblYMTaHME — U3 NEPBOro Tena ocTanbHbIX TEN,

- nepeceyeHne — nepBoro Tena ¢ ocTanbHbIMMU.

HopaboTaHa KomMaHOa pasMeLLeHNs 3CKn3a:

- B rpadmueckoin obnactu otobpaxaeTcsa anemMeHT 6a3npoBaHnsl, NO3BOSAHOLLNNA
CABUWHYTb 1 MOBEPHYTb CUCTEMY KOOPANHAT ackmn3a 6e3 obpalyeHus k MNaHenu
napameTpoB.

- MoxHo yka3aTb 00beKTbI, 3a4atoLmne NosIoKEHNE CUCTEMbI KOOPAUHAT 3CKM3a.
To4deuHbIn 06BLEKT onpeaenseT nonoxeHne Hadana CK, a NMHENHbIN Uy NIOCKUA —
HanpasneHne ogHon n3 ocen, X unn'y.

- Ocb Z MOXHO HanpaBuTb B 0BpaTHYO CTOPOHY — 3TO O3HaYaeT NepeHoC acknsa Ha
obpaTHyo CTOPOHY ero nrocKoCcTu.

YnpasneHue Tunamu 3arpyskm cbopkm n ee KOMNOHEHTOB Npou3soauTcs B [lepese
NOCTPOEHUA. YTOObI BKIHOUNTL OTOOpaXeHNe 3Ha4YKOB, NMOKa3bIBAOLLMX TUMbI 3arpy3ku,
HY>XHO BbI3BaTb N3 MEHIO HacTponkn [lepeBa komaHay Tun 3a2py3ku. LLlenyok Ha 3Hauyke
pacKpblBaeT MEHIO TUMOB 3arpy3ku; s COOPKM B 3TOM MEHIO NPUCYTCTBYET TakKe
komaHaa Tunbi 3a2py3ku, NO3BONAKOLWANA cO34aBaTb U peJakTUPOBaTh TUMbI 3arpy3Ku.

YnpasneHue reoMeTpren 1 BBOS, HaANMCEN pa3mepoB 1 0603HaAYEHWI CTann OEHTUYHbI
aHanornyHbIM nNpoueccam B rpadmyeckom gokymeHTe. Kak n B rpadhnmyeckom JOKyMeHTe,
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

TEKCTbl B paHTOMax pa3mepoB 1 0603Ha4eHnn bonblle He 3aMeHslTCs rabapuTHbIMK
NPSIMOYrofbHUKaMU.

Pa3mep oT oTpeska [0 TOYKM MOXHO MPOCTaBUTb C NOMOLLbIO KOMaHabl JITUHeUHbIU
pa3mep, yka3aB HyXHble 06bekTbl. KomaHaa JluHelUHbIlU pa3mep om ompe3ka 00
MOYKU VCKIOYEHA.

[lepeBo NOCTPOEHMS TEKYLLEro UCMONHEHN oTobpaxaeTcsi B HUXHeW YacTu [lepeBa
WCMNONHEHWN, T.€. NepeKnYeHne Mmexay HumMmu 6onblue He TpebyeTcs.

Bo Bcex TpexmepHbIX onepaumsax 4OCTYMNHbI:

- TEeOMETPUYECKNI KanbKynaTop, NO3BOMSOWMIA UBMEPUTL PACCTOAHME (UMK Yron) Mexay
obbekTamm Modenu 1 UCNoNb30BaThb €ro B KAYECTBE 3HAYEHUSA SIMHENHOMO (MNK
YrNOBOro) napameTpa,

— KOMUpOBaHME 3HaAYEHUIN NapameTpa B TEKYLLYIO ornepaLumio U3 Apyron Takom xe
onepauuu.

KomMaHabl reoMeTpn4ecKoro Kanbkynstopa 1 KonupoBaHUs 3Ha4yeHnsa napameTpa

HaxoOATCH B MEHI0, KOTOPOE pacKpbiBaeTCs LEeNYKOM MO CTPerike cnpasa OT Ha3BaHWS

nons Ans BBOAA NMMHENHOro MUnu yrinoBoro napameTpa.

Bo Bpems BbINONMHEHMA TPEXMEPHOW Orepauun B Hee MOXXHO CKOMMpoBaTh napamMeTpbl
Apyron Takom e onepauun. KHonka Bbi3oBa komaHabl Konupoeams napamempabl
HaxoauTca Ha lMaHenwu BbicTporo goctyna.

CeonctBamn 06bekToB B [lepeBe Mogenn MOXHO ynpasnsTb U BO BPEMS BbINONTHEHUS
onepaunn. Hanpumep, MOXHO CKPbITb 06BEKTbI, MeLLaloLLMe KOHTPONNPOBATb
NOCTPOEHME.

Mpun BCTaBke KOMMOHEHTA B COOPKY MOXHO OTKITHOUUTL MOKa3 3TOr0 KOMMOHEHTA C
NMoMOoLLbIO KOMBUHauuK knasuw <Ctr/>+<Shift>+<H>. [locne 3TOro Ha aKpaHe ocTaeTcs
TONbKO aNeMeHT 6a3nMpoBaHNSA KOMMNOHeHTA. 10 OKOHYaHMM BCTaBKU KOMMOHEHT
CTaHOBUTCH BUAUMBIM.

CnnanH no To4ukam MoXeT conpsaraTtbCd C obbekTamu mMmopenn B nobon U3 cBOUX TOYEK, a
HE TOJIbKO B Kpal?IHI/IX.

HopaboTaH Npouecc HAaCTPONKN pa3HECEHUSI KOMMOHEHTOB COOPKN:

- BCe NnapamMmeTpbl Wara pa3HeceHns aBTOMaTU4ECKM NPUMEHSIIOTCS NOCcrne ux 3agaHus,

- Tenepb paccTosiHMe NepemMeLLeHMs KOMMOHEHTa MOXXHO 3a4aBaTb MbILLbIO B
rpadhnyeckon obnactm — Ang 3Toro CNyXxuT cneumansHas obbemMHas CTpenka,
oToOpaaroLwascst pSAoM C KOMMOHEHTOM.

1N NOBbILEHNS HArMSAHOCTM U yA0GCTBA NCMNOMNb30BaHUS U3MEHEH BHELLHUIA BUA 1
NONOXXeHMe XapaKTePHbIX TOYEK TPEXMEPHbLIX OO HEKTOB.

HopaboTaHo 0603Ha4eHme gonycka OpMbl U PACONOXEHUSN:

— O6o3Ha4veHne MOXET ObITb «MPUBA3AHO» K MOJIKe pasmepa. [nsi 3Toro pasmep OOMmKeH
ObITb yKa3aH kak 00bEeKT, onpeaensiowmnin 6a3oByro NITOCKOCTb Aonycka opMbl, U Kak
0OBbEKT BblpaBHMBaHWS Aonycka hopmbl.

- OrtBeTBneHne 0603HayYeHN MOXKET ObITb «NMPUBA3AHO» K KOHLYY pa3mMepHON NMHUK
FNIMHENHOTO UMK YrNoBoro pasmepa. [ns aToro npy 3agaHun KOHLA OTBETBIEHUS HYXXHO
yKasaTb pa3mepHyto nuHmo. O6o3HavYeHne OOMKHO NexaTb B NIIOCKOCTM pasMepa; npu
Heo6xoanMMOCTN aBTOMaTn4eckn 400aBNATCA N3NOMbl OTBETBIEHMUS.

- Ecnu npu co3gaHumn oTBeTBNEHMS YKasbiBaTb rpaHb, YAEPKMBAs HAXXaTOW KnaBuLLy
<Ctrl>, TO OTBETBNEHNE CTPOUTCA NEPNEHANKYIIAPHO 3TOKM rpaHun. [pu HeobxoanmocTu
aBTOMaTMyeckn 4o6aBnATCA N3NOMbl OTBETBIIEHUS.

OTOT Nnpuem JOCTyneH Takke Npy Ao6aBneHnn OTBETBIEHUN K NMNHUN-BbIHOCKE.

YcoBepLUeHCTBOBaHbI KOMaHbl CO30aHUs IMHUM-BLIHOCKM, HOMEPOB MO3ULIUIA,

0003HauYEHNN MapKUPOBKN U KNENMEHUS:

— 0ObEKTbI, K KOTOPbIM OTHOCUTCS 0603HaYeHne, MOXHO o0aBnsATL 6e3 gobaBneHus
OTBETBIIEHUS,

- pobGaensieMble 00bEKTbI HE 00513aTENbHO AOMKHbI MEPeceKkaTbCsi C MNOCKOCThIO
0603Ha4YeHus.
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Ecnun 3HauyeHue ceoncTBa lMo3uyus onsa Tena unm KOMNOHeHTa 3aaHo, TO NMpU Co3aaHun
NO3MLMOHHOW NMMHMN-BLIHOCKM, YKa3blBatoLLEen Ha 3TOT OObEKT, B HEN aBTOMATUYECKU
dopmMmMpyeTCs CCbifika Ha COOTBETCTBYIOLLEE CBONCTBO.

[Mpn NOCTPOEHMN NIMHENYATON NOBEPXHOCTWN NEPEKIIOYEHNE MEXOY CNMCKaMu OOBbEKTOB, U3
KOTOPbIX COCTaBMSTCS HanpaBnsoLwme, NPOM3BOANTCA aBTOMATUYECKUN: yKa3aHHbIV
06BbEKT NnonagaeT B CNMCOK TOW HanpaBnsitoLWwen, YbMM NPOAOIHKEHMEM OH SABNSIETCS.

Mocne 3aBepLUeHUss KOMaHabl BCe 3afaHHble napameTpbl copackiBatoTcs, T. €. B
creaytoLLmMii pa3 komaHza 3anyckaeTcsl C ymonyaTternbHbIMU napaMeTpamu.

Mepexoa k peaakTMpoBaHnNio 06beKTa No ABOWMHOMY LLENYKY Tenepb BO3MOXEH 1 BO BPEMS
BbIMNONTHEHMSA KOMaHAbl. TekyLlas komaHaa Npy 3TOM NpepbiBaeTCs.

YcoBepLUEHCTBOBaHNS NMUCTOBbLIX OnepaLyi:

- [ns noctpoeHusa crnba MOXHO yKasaTb cpa3sy Heckornbko pebep. B atom cny4vae
OOCTYMHO TaKkke 3aMblkaHMe: ANa CMeXHbIX CrMboB (ecriv pebpa o6pasyloT Lenoyky) 1
B Hayane/koHLe Lienoyek n otaenbHbix pebep.

- [lpu nocTpoeHnn nnuHenyaTon obevanmkmn MeeTca BO3MOXHOCTb CErMEHTaL MM Oyr B ee
3CKM3ax.

- Bo Bpems HacTponkn napameTpoB pas3BepTkN oTobpaxkaeTcsl ee haHTOM; TaKkKe
haHTOM nosBuncs B kKomaHaax CoeHymbe 1 Pa3zo2Hymsb.

Bo Bpems nocTpoeHusi 06beKkToB, 3aBUCALLNX OT CUCTEMbI KOOPAMHAT, MOXHO BblGMpaThb
CUCTEMY KOOpAMHaT.

MosiBunacbk BO3MOXHOCTb CrliaXXMBaHUA U3obpaxkeHns Ha akpaHe (rpaHen, pebep,
CMMBOJIOB M T. N.). KayecTBO crnaXmnBaHUsA MOXXHO HacTpPOUTb.

BBegeHa HacTponka OTPMCOBKM YCITOBHOMO M306paxeHns pesbbbl. Monb3oBaTens MoXeT
BKIMIOUNTL/OTKNIOUNTE OTPMCOBKY OYEPKOB LIMIMHAPA, n3obpaxatowwero pesbby, 1 BbibpaTb
CTUIMb NINHUW: CAMOLWWHAgA UK NyHKTUpHasa. HacTtponka npon3soavTcs B gnanore
Hacmpolika — Mapamempsbl... — Cucmema — Pedakmop modesieli — YcrnoeHoe
u3obpaxkeHue pe3bbbl. N306paxeHne pe3bbbl B BUAE ABYX NYHKTUPHBIX OKPY>KHOCTEN
cootBeTtctByeT [OCT 2.056-2014.

Ecnun petanb co3gaHa co cneuvanusauven Jlucmoeasi demasb (a Takke ecnu
cneunanu3auus Jemans naveHeHa Ha Jlucmoeasi demarb), TO B HEV aBTOMaTUYECKU
dopmMupyeTcs Habop NEpPEMEHHbIX IMCTOBOrO Tena. 3HayeHUs NepeMeHHbIX
COOTBETCTBYIOT HacTpoWike AN HOBbIX AeTanen. bnarogaps aTomy nepemeHHble
NMCTOBOrO Tena MOXHO U3MEHWTb 40 ero NOCTPOEHUst B AeTarnu.

Ecnu B pexxvme oTobpaxkeHUs pasmepoB BblAeneHa onepauusi, 6asmpytoLlascs Ha ackuse,
TO NOKa3bIBalOTCH HE TONbKO pa3Mephbl ornepauum, HO U pa3Mepbl 3TOro 3ckM3a (Npu
YCIOBWM, YTO OHM B HEM CO3AaaHbl). Hanpumep, ons onepauuv BbigaBnneBaHus oyayTt
nokasaHbl pasmMepbl 3CKM3a-cedveHusi, ans pebpa KecTkocTU — pasMepbl 9CKM3a,
onpeaensaoLLIero BHELHWUIA KOHTYp pebpa

Komangbl Cozdamb demasib 1 Co30amb si0KanbHy0 demarib NepeMMeHoBaHbl B
lpeobpa3zoeamb e demarnb v lpeobpa3zosamb 8 /IOKanbHYyO 0emarib, a TakKe
nepeHeceHbl U3 MeHio Pedakmop B MeHO YnpaesieHue.

Fpaghuyeckue dokymeHmbI

1.

YcoBeplLleHCTBOBaHbI koMaHAbl CmaHdapmHbie saudbi ¢ Modesiu n Bud ¢ modenu

(npexxHee Ha3BaHne — lpou3eosibHbIU 8UOD).

- T[poeunpyemMyo MOAeNb MOXHO NPOCMaTpMBaTh B CNeLmanibHOM OKHE — OKHE MOAEenu-
NCTOYHMKA. B 3TOM OKHE MOXHO YCTAHOBUTb MPON3BOSIbHYIO OPMEHTALMIO (MbILLbBIO,
KnaBmaTypown Mnm ¢ NOMOLLLbIO 3NiEMEHTa ynpaBfieHns OpMeHTaumnemn) n Ncnonb3oBaTb
ee ansi NpoeunpoBaHus B BUA.

- Ecnn mogenb MHorotenbHas, To MOXHO BblOpaTh npoeuunpyemoe teno (tena). Beibop
NpoV3BOANTCA MYTEM YKa3aHUS TeN B OKHE MOLENM-UCTOYHUKA.
lMpumeyvaHue. 3anycTUTb NPOELMPOBAHNE OTAENbHbIX TENT MOXHO HEMOCPEACTBEHHO U3
mMozenu. [Ins 3Toro Hy)kHO BbIAENUTL Tena B [lepeBe NOCTPOEHUS 1 BbI3BaTb U3
KOHTEKCTHOro MeHto komaHay Cozdamb Yepmeix.
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10.

11.

Maclutab co3gaBaemMoro Buga MoXeT aBToMaTU4ecku 406aBnsaTbCa B €ro Haanuch, ecnu
3TOT MacwTab oTnnyaeTcst OT yKkasaHHOrO B OCHOBHOW Hagnucu. [laHHasi BO3MOXHOCTb
BKIHOYaeTCs onunen Brmroyams @ Hadnucbk euda Macwmab, OTNNYHbBIA OT YKa3aHHOro B
OCHOBHOW HaAnMCK B AMarnore HacTpoKrk/ Buaa (4ns HOBOTO YepTeka Bbl3blBaeTCs

komaHgon Hacmpolika — lNapamempebl... — Hoeble dokymeHmbl — [paghuyeckuli
dokymeHm — [Mapamempbi dokymeHma — Bud, a ons tekywero — Hactponka —
MapameTpsbl... — Tekywumn yeptexxk — lNMapameTpbl AOKyMeHTa — Bua).

O6paTtnte BHMMaHMe Ha TO, YTO CpaBHEHMEe MaclTaboB NPOM3BOAMTCS TOMBKO Npu
co3gaHum BuaoB. MiameHeHne macwtaba nmetoerocs Buga unu ykasaHue gpyroro
MacluTaba B OCHOBHOWM HAAMMUCU YepTEXa HE BIIMSIET HA COCTaB HaaNMcen BuaoB.

Bo Bpems npocTaHOBKM pasMepa nnv 0603HavYeHnsi cuctema onpeaensieT, kakomy Buay
OHO [IOIMKHO NpUHaAnexaTb, U aBTOMaTUYeCK/ AenaeT 3ToT BMA Tekywum. Bnarogaps
3TOMY CcO34aHHbIN pa3mep unm obosHavyeHe nonagaeT B HYXKHbIV BUA,.

O6beanHeHbl KoOMaHabl U3MEPEHWIA;

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

- Yaon mexdy deymsi npssMbIMu/ompe3kamu 1 Y2071 o mpeM mo4ykKkam — B KOMaHay
Yeon.

HoBble Bo3MOXHOCTU paboTsl ¢ cuctemamu koopaunHat (CK):

- B cnuncok Bblbopa Tekywen CK BkntoyeHa CKO — CK doparmeHTa nnum Tekyuiero snga
yepTexa,

- MpW CO30aHUKM NOKanbHON CUCTEMbI KOOpaAUHAT MOXHO BbibpaTh CK, B koTOpon Byaet
3agaHo nonoxeHue Hosou JICK: CKO nnu Tekywasa CK.

KomaHabl BbIpo@HsIMb no3uyuu no 20puU3oHmMasnu v BeipoeHssmbs nosuyuu no
eepmukasnu 3ameHeHbl KOMaHaoW BbipoeHsIMb Nosku 8bIHOCOK. OHa NPUMeHNMa Ko
BCEM 0603HaAYEHUAM 1 pasmepam, UMEIOLLIMM B COCTaBe NMUHUIO-BbIHOCKY.

No6asneHbl komaHabl JIuHUST coXHO20 pa3pe3a/cevyeHusi v JIuHUSI C/I0)KHO20 pa3pe3a
Ans 0603HAYEHUS NONIOXEHMUS CEKYLLMX MITOCKOCTEN CIOXHOro pa3pesa B
MaLUMHOCTPOUTENBHBIX U CTPOUTENbHBIX YePTEXaX COOTBETCTBEHHO. [pexHue KomaHabl
JluHusi paspe3sa/ceyeHusi v JluHus1 pa3pe3a Tenepb NO3BOSSIOT CO34aBaTb TONbKO NMHUM
MPOCTbIX pa3pe3oB.

Beog Hagnucer B pasMmepax n 0603Ha4YeHMsIX Tenepb NPON3BoANTCSA B rpadpnieckomn
obnacTtu, HenocpeACTBEHHO Ha pasMepe unu o6o3HavYeHnN.

Hnanor Bbi6op keanumema nepenmeHoBaH B Knacc donycka v NONHOCTbIO
nepepaboTtaH. [peacraBneHne KNnaccoB Aonycka B guarore ctano 6onee HarnsgHbIM: BCe
OHM cBefeHbl B ogHy Tabnuuy; knaccel obLwero u npeanodTUTensHOro NpUMeHeHUs
BblAEeNeHbl; NPU HEOOXOANMOCTN MOXHO COKpaTUTb Tabnuuy, OCTaBUB B HEWN TONbKO
Knaccbl 00LLero npMMeHeHMs.

XapakTepHble TO4YKK, oToBpaxatoLmecs npyu pegakTmposaHum o603Ha4YeH u pasmepos,

ctanu 6onee yHKUMOHaNbHLIMK. B yacTHOCTH:

- XapakTepHas Touka B Hayarne nosku no3sonset 4o6aBuUTb OTBETBNEHUS,

— KOHTEKCTHOE MEHI0 XapaKTepHOMN TOYKM Y CTPErKN NO3BOMSET CMEHUTb ee BUA,

— Ha pa3MepHYHo NIMHMIO NPOCTOro NIMHEHOro pa3mepa gobasneHa xapakrepHas Touka,
no3BonsALLas HakNoHUTL ero 6e3 obpalleHus Kk MNaHenn napameTpos,

- K pasmepaMm C BbIHOCHbIMU NUHUAMU Aob6aBneHbl cneuunanbHble 3HadYkn (MMKTorpaMmmMa
«rnas»), ynpasnsioLime otobpaxeHnemM BbIHOCHbIX NMHUMN,

- pasmMep c 06pbIBOM MMEET XapaKTEePHYH TOYKY, COOTBETCTBYIOLLYIO BTOPOW TOYKe
NpuBs3KM pasmepa (06bIMHO — Ha 0CK); U3MEHEHWE NOMNOXEHNsI 3TON TOYKN NO3BONSET
nepecTpouTb pa3Mmep: NpuBs3aTb €ro K Apyromy o6beKkTy 1 nepecuntaTb 3HaYeHue
pasmepa.

HopaboTaHa komaHga Jonyck ¢hopMbi u pacrnosioXeHus:
- B yrnax n B cepegnHax CTOPOH pamMku 0TOBpaXkatoTCa XxapaKTepHbIE TOUKN,
nossonsioLne Jo6aBUTb OTBETBIEHUS.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

— [pn nepemeLLeHnn TOYKN N3NOMa UM KOHLIA OTBETBIIEHMS HA 9KpaHe oToOpaxarTcs
BCMOMOraTesbHble HanpaBnAwLwme — NMHUK, NapannenbHble OCAM TEKYLLEeNn CUCTEMbI
KOOpAMHAT 1 NPOXOAsLUne Yepes npeablayLlyto ToUKy oTBeTBNeHus. Ecnu npu
nepeMeLLeHnn KoHLA OTBETBIEHMS YKa3aH reomeTpuyecknin o6bekT, To oTobpaxaeTcs
Takke HanpasnswLaga, nepneHamKynsapHas aToMmy oobekTy. OTo ynpowaeT
NOCTPOEHNE Yy4aCTKOB OTBETBMEHMIN, OPTOrOHaNbHbIX APYr APYry UK CyLLECTBYOLMM
obbekTam.

- OO61beKT, kK KOTOPOMY OTHOCUTCSA 0603Ha4YeHMEe, M TOYKY Havana OTBETBIEHWUSI HA HEM
MOXHO yKa3aTb [0 3a[aHUsl MONOXEHUS paMKX C HAANMUCHIO.

MosiBuNack BO3MOXHOCTb co3faHnsA 6onee ogHOro OTBETBIEHMS Y LLEPOXOBATOCTH,
pa3mMeLlaeMon Ha Morike NMMHUK-BBIHOCKN. Ecnn Touka Havana oTBETBIEHUS OKa3biBAETCS
3a npegenamu obbekTa, ykasaHHOro A4sst NPOCTaHOBKM 00603HAYeHUs1, TO 9TOT O0bEKT
npoaneBaeTcst TOHKOW NMHUEN.

MpsSIMONUHENHDBIN OOBEKT, BbIMOMHAOLLNA PYHKLNIO OCM CUMMETPUM B KOMaHAe
3epkanbHO ompa3umsb (NpexHee Ha3BaHne — CumMmempusi), Tenepb MOXeT ObITb
ykasaH 6e3 BKMYeHNs1 cneumanbHOro pexuma.

C6opka KOHTypa Tenepb COCTOUT B YKka3aHUM HEe OOBbEKTOB, YaCTh KOTOpPbIX 0OpasyoT
KOHTYp, @ CaMuX 3TUX YacTen, T. €. CErMEHTOB KOHTypa. CermeHTbl MOXHO A06aBnaTb He
TONbKO B KOHEL,, HO 1 B Ha4ano KOHTYpa; kpamHue CerMeHTbl noacBe4vnBatoTcs. MNMpru3Hakom
TOro, YTO KOHTYpP 3aMKHyIICs (T. €. Ha4anbHbIA U KOHEYHbI CErMEHTbI COCTbIKOBaNMCh Apyr
C ApYrom) siBNSieTCA 3anvBka LBETOM 061acTy BHYTPU KOHTYpa.

Ecnu uma Bnaa BkntovaeT cebiniky Ha 06o3HadeHre (Hanpumep, NuHMO pa3spesa A-A), TO B
[lepeBe yepTexa 3TOT BUA NOSy4aeT COOTBETCTBYOLLEE Ha3BaHUe (Hanpumvep, «Paspes A-
A»), KOTOpOe HegOCTYMNHO Ans pegakTupoBaHus. IameHeHne 6ykebl B 0603Ha4YeHNN 1,
crnepoBaTenbHO, B Ha3BaHWM Buaa aBToMaTudeckn nepeaaetcs B [lepeso. bnarogaps
3TOMY HaMMeHOBaHWsi BUAOB B [lepeBe 1 B YepTexe Bcerga coBnagator.
Hepepaktnpyemble Ha3BaHus BUAOB OoToOpaxatoTcs B [lepeBe yepTexa KypCuUBOM.

Mpwn BbliuncnieHnn MUX curypa (Mnn cedeHne Tena), Ybn XxapakTepuCTUKN onpeaensatoTes,
BblAensdeTcs uBeTom B rpacuyeckon obnacru.

O6nacTb BHYTPM pamMKun BbiAENEHNS BblAENSAETCS LBETOM:
— CWHWW — ONS OXBaTbIBalOLLLEN PaMKW,
— 3eneHbll — ONA CeKyLen pamMKku.

MepepaboTaHbl NpoLecchl BblaeneHns 06bEKTOB U UCKITHOYEHUS U3 YNCIA BbIOENEHHbIX:

- YpganeHsbl BCe KOMaHObl UCKITHOYEHUSI OOBHEKTOB M3 YNCra BblAENEHHbIX, a TakKe
KOMaHapl BbigeneHns O6wbekm, BHe pamku v pexXHuUll Crucok.

- KomaHpa MHeepmupoeamb ebidesieHue OOCTyNHa B MeHo Bbidenums. Kpowme Toro,
WHBEPTUPOBATL BblAeneHne MOXHo, yaepxueas <Ctr/> npu BbigeneHmm o6bekToB
paMKon.

- BblgeneHune BMaoB, CrOEB 1 rpynn, a Takke BblgeNeHne no CTUM NUHMK, NO TNy
obbekTa 1 no atpnbyTam SOCTYMHO TOMBKO B Avarnore BblAeneHns no CBONCTBaM.

B KOHTEKCTHOE MEHIO OOBHEKTOB, KOTOpPblE OTOBpaxatTcs B [lepese (BMAbl, BCTABKN,
MakpoanemeHTbl) fobaBneHa komaHaa Mokazamsb e Jepese, KOTOpas BbliOENseT B
[epeBe BbIOpaHHbIN 0OBEKT; NMPUM HEOOXOAMMOCTU packpbiBaeTCs HYXHbI pasaen [epesa,
a TaKke nponssoanTcs NpokpyTka [epea, YToObl 0OBLEKT ObIN BUOEH.

Buabl c pas3pbiBaMn N MeCTHbl€ BUObl OTMEYaTCA B )J,epeBe NOoCTpoOeHusa cneunaribHbIMU
3Ha4YKamMn.

Mpv NnocTpoeHnn ayrv No TpeM ToYKaM yKa3aHWe TOMeK NMPOUCXOAUT B CrieayroLlem
nopsiake: HavanbHas, KoHeYHasi, Touka Ha ayre.

Mpun NoCTpoeHnn BCNOMOraTesisHoM MPsiMoOnN MOXHO BKOYNTL CO34aHne BTOPOM
NpPAMON — NepneHanKynsapHON NepBon.

B komange LWmpuxoeka nNoaABMNach KHOMKa, MEHSAOLWAs Yyron HaknoHa fMnMHUM Ha
NPOTUBOMNOSIOXKHBLIN.

Ounwaemasa obnacTb B kKomaHae Oyucmka obs1acmu BblAENAETCA LBETOM.
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25.

26.
27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

41.

Cnocobbl nocTpoeHus npsaMoyronbHnkos Mo yeHmpy u eepwuHe v Mo yeHmpy u d8ym
mo4Kam BblaereHbl B OTAeNbHbIE KOMaHabI.

HOCTpoeHme KpI/lBOIZ besbe BblAENEHO B OTAOENIbHYHO KOMaHOy.

Mpv NoCcTpoeHunn cnnanHa no ToYKaMyu MOXHO SIBHO YNPaBnsiTb paguyCcoM KPUBU3HbI
(cooTBeTcTBYlOLLEE MONE BBOAA NPUCYTCTBYET Ha [aHenu napameTpos).

B komaHaax, gonyckaroLmx HeCKOMNbKO BapuaHTOB NoCTpoeHusa obbekTa (Hanpumep,
OkpyxHOoCmb, KacamesibHasi K 08yM KpuebIM), borbLue HET akTUBHOro haHToMa: Bce
aHTOMbI OTOBpaxarTcs oanHakoBo. YTobbl 3anKCpoBaTb OANH U3 HUX, HYXXHO
LLENKHYTb MO HEMY MbILbIO, 4518 PUKCALMM HECKONBKUX (PAHTOMOB HYXXHO LLenKaTb Ha
HUX, yaepxusas HaxaTtoun knasuwy <Ctrl>.

[nsa co3paHma 0603HayYeHns HeyKa3aHHOW LLIEepPOXOBATOCTM, NOCNEAYIOLEro ee
peaakTUPOBaHUA N NepeMeLLEHNA CNYXXUT oaHa KomaHaa — HeykasaHHas
wepoxosamocmb — 3adamb/usmeHumsb. OToenbHasi KOMaH4a Ans U3MeHeHus
NOMOXEeHUS HeyKa3aHHOW LLEPOX0BATOCTN UCKIOYEHa.

Ecnn o6bekToM Ansi npocTaHoBKK 6a3bl SSBNSIETCS BbIHOCHAS NMHNUA pa3mepa, To
0603HauYeHne MOXeT BbITb 3ahMKCMPOBAHO B MOMOXEHUU, NMPU KOTOPOM Havano
OTBETBMEHNS COBMagaeT C KOHLOM pasmepHol NuHuKn. bnarogaps aToMy B criyyae
HaKMOHHbIX BbIHOCHbIX NTMHWIA GonblUue He TpebyeTcst 4ONONHUTENbHAsA pa3MeTka Ans
COBMELLIEHNS! YKa3aHHbIX TOYeK.

YcoBepLleHCTBOBaHa NPOCTaHOBKA YrioBOro pasMmepa: ecriv BTOpon CTOPOHON
obpasmepmnBaemMoro yrina siBnseTcs BepTukanbHasi Unm ropusoHTanbHas npsimasi, To ee
Hanuune B Buae obbekTa yxe He obda3aTenbHo. [locne ykasaHnsa nepBon CTOPOHbI yrna
HY>KHO HaXkaTb KHOMKY BbI6pamb ecriomo2amesibHY npsiMyro Ha MNaHeny napameTpoB.
3aTem crneayeT yka3aTb HY>XHbI (PaHTOM — ropU3OHTaNbHOWM U BEPTUKANIbHOW MPSIMOWN,
npoxogsLen Yepes Havyano Unmn KoHeL, NepBoKr CTOPOHbI yrna. BelHOCHas nuHMa pasmepa,
COOTBETCTBYIOLLANA «OTCYTCTBYIOLLEN» CTOPOHE yrna, OyaeT HaunHaTbCA B €ro BEpPLUMHE.

B komaHge AemonuHusi Tenepb MOXHO BblbpaTh, YTO ByAeT yka3aHo AN NOCTPOEHUS:
006BEKTBI NN TOYKK. [INst 3TOro Cnyut KHonka Boi6op 6a3oe8020 o6bexkma Ha NaHenn
napamMmeTpoB. [10 yMOn4yaHMo OHa He HaxaTa, T.e. BKIIOYEHO yKasdaHue ToYek.

B komaHaax, KoTopble Ucnonb3yT 6onee ogHOro onopHoro obwekTa (Hanpumep,
OKpyXHOCMb, KacameJsibHasi K mpeM KpuebIM), NOSiBUNacbk BO3MOXHOCTb OTMEHSITb
BbIGOp 06beKTa NOBTOPHLIM €ro ykaszaHnem. JTO No3BosisieT OTMEHUTL BbIbop o6bekTa B
rpacmnyeckorn obnactu, T.e. 6e3 obpauweHus kK lNMaHenn napameTpo. ObpaTUTe BHUMaHWE
Ha TO, YTO TaKoW cnocob OTMeEHbI AOCTYMEH TONMbKO A0 OKOHYaHMA npouecca Bbibopa. Ecnu
BbIGOP yxxe 3aBepLueH (T.e. BO BpeMs 3agaHus napameTpoB 06BEKTOB), AS OTMEHbI
yKka3aHusi 06beKTa Hy>KHO yaanuTb ero HassaHue 13 CooTBETCTBYIoLWero nons MNanenu
napameTpoB.

YnyJuweHbl haHTOMbI, MOKa3biBaOLWMECS NPU BCTABKE M NepeMeLLeHN 0O bEKTOB:

- Hagnucu B paHToMax 6orblue He 3aMeHSAITCS rabapUTHBIMU NPSAMOYTONbHUKaMMU,

— YyCKOpEeHa OTpPUCOBKa «TshKenbIX» PaHTOMOB, T. €. (PaHTOMOB, CoAepKaLnx MHOro
OOBEKTOB.

YnyJdweHo oTobpaxeHne pacTpoBbiX N306paKeHUn, BCTaBNEHHbIX B rpaduyeckme
AOKYMeHTbl. Bo3aMoXHa HacTpolka kavyecTBa oTobpaxeHus pacrpa.

YcKopeHa OTPUCOBKa HACBILLIEHHBIX YEPTEXEN.

3HauMTenbHO yny4yweHo otobpaxeHue wpndToB ¢ ncnonb3oaHnem OpenGL (B TOM
yucne peanns3oBaHo OTOOpaXKeHNe BEKTOPHbIX LWPMATOB). ATO NO3BOMNIO OTKA3aTbCs OT
BTOpOro crnocoba oopMmpoBaHus n3obpaxkeHns — nocpeacTBom uHTepdenca GDI.

TekcTbl C Ha3BaHMSMMU NMPUBAIOK, 0To6pa>|<a+ou_|,|/|ec;| OKOJ1O Kypcopa npu BbINMOJTHEHNN
NPUBA3OK, 3aMeHeHbI 3Ha4YKamMu.

KomaHnga Pasmep eblcombl nepenmMmeHoBaHa B Ommemka YPOBHH.

MckntoveHbl nokarnbHble d)paFMeHTbl. Bo3MoXHOCTb pa6OTbI C J1OKalribHbIMU (bpaFMeHTaMVI
B HepTeXax npeablayumnx Bepcvu7| COoXpaHeHa.

UcknioueH MeHedxep ecmasok eudos u ghpazcMeHmoa.
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42. VickntoveHa komaHaa lMapamempbl meKyuwe20 euoa.

Tekcmoenblil npouyeccop

1.
2.

TekcToBble LWAGMOHbI nepenmMmeHoBaHbl B TUMNOBbIE TEKCThI.

Hnanor Tekcmoesbie wabsioHbl 6onee He ncnonbayeTcs. Mpu BbI30oBE KOMaHAbl BCTaBKM
TUMOBOrO TeKkcTa Ha lNMaHenn 6ubnunoTek akTuBMpyeTcs OMbnuoTeka, Ha3Ha4YeHHas ans
BCTaBKM TMNOBbIX TEKCTOB. HasHaueHne npounssoantcs B KoHghuaypamope. Mo
yMornyaHuio ucnonedyetca bubnuorteka Tunoeblie mekembl (kompas_tdp.kle).

CneusHakm — npobenbl, Hepa3pbiBHbIE NPobenbl 1 geducol, 3HaKM Tabynauum 1 KoHUa
ab3aua — oTobpaxatoTcsl LBETHbIMU, NO YMOMYAHMIO APKO-PO30BbIMN.

MMycTble 3HakomecTa Ans UHOEKCOB, YNCNUTENEN N 3HaMmeHaTenen gpoben otobpaxatoTcs
B BUAE LUBETHbIX NOfewn, No ymonyaHuto cepbix. OHM BUOHbI, €CNY BKNIOYEHO OTOOpaxkeHue
CUMBOJIOB hOpMaTUPOBAHUS.

LiBeT oTOOpaxkeHus cneLsHakoB U 3HAaKOMECT Ans MHAEKCOB Apobert MOXHO 3aaaTthb B
danne KOMPAS.ini. ins atoro cnyxut cekums [Colours]. B Hen JomkHbl ObiTb
cnefyoLIne KIoyu:

- FormattingCharactersColour — ynpaBnseT LBETOM CrneL3HaKoB,

- EmptySignPlaceColour — ynpaBnsieT uBeTOM 3HaKOMECT Af1s1 MHAEKCOB Apoben.
3HauyeHne Kaxgoro Knva — napamMeTpbl LBeTa B OQHOM M3 crieayowmx oopMaToB:
- "255127 39"

- "255, 127, 39" (npob6en nocne 3anATon obas3areneH)

- "Ox00 OxFF OxFF"

- "Ox00, OxFF, OxFF" (npoben nocne 3anaton oba3aTtenex)

Mpumep:

[Colours]

FormattingCharactersColour="255 127 39"

EmptySignPlaceColour="220 220 220"

Paboma c nepemeHHbIMU. [Tapamempu3ayus

1.

2.

MosiBunack BO3MOXHOCTb NepenMeHOBaHUS NONb30BaTeNbCKMX NepeMeHHbIX. HoBoe nwvis
aBTOMaTUYECKU NepeaaeTcsl BO BCE BblPaXXeHWs!, UCMOMb3YHOLME 3Ty NEPEMEHHYIO.

LlBeTOBaH MHOWKaUnNA TUMNOB NnepemMeHHbIX OTMEHEHA. BHeLwHAA 1 I/IHCbOpMaU,VIOHHaFl
nepemMeHHble OTMe4arTCA cneunanbHbIMMN 3HA4YKaMn B nesoun vYactu NaHenun nepemMeHHbIX.

B cTton6bue BbipaxeHue [NaHeny nepemMeHHbIX MOXXHO MCMOMb30BaTh 3andATy0 B KA4ecTBe
aecaTudHoro pasgenutens. lNocne noaTeepXXaeHNs BBoga OHa aBTOMATUYECKN
3aMeHseTCs TOYKOMN.

MosiBunca nouck Ha NMaHenn nepemMeHHbIX:

— [lownck BegeTtca No BCEM KOSIOHKaM Tabnuubl NEPEMEHHbBIX, a Takke MO Ha3BaHUAM
ornepauun. TekcT onsi noncka cneayeT BBOAUTb B cneumanbHOe Nnorne B BEpXHEN YacTu
MaHenu nepemMeHHbIX.

- B meHlo o6bekTa, BbigeneHHoro B [lepeBe noctpoeHus, jobaBneHa KomaHaa
lNoka3zamb e depeese nepemeHHbIX. [locne Bbi3oBa 3TON KOMaHAabl [aHernb
nepeMeHHbIX akTUBU3NPYETCS, Ha HEW pacKpbiBaeTCs pasgern, COOTBETCTBYIOLLNI
BblOpaHHOMY OOBEKTY.

- KomaHpa lMokazamb e [Jepese 13 KOHTEKCTHOIO MEHIO 0ObEKTA, BblAENEHHOIO B
rpacdouyeckor obnacTtu, noagceBeuYmBaeT BblOpaHHLIN 00BLEKT Takke Ha [NaHenn
nepeMeHHbIX.

KomaHabl BbIipo8HsIMb moyYKU 1o eepmukasu, BbipogHsImb moyKu rno 20pU3oHmaiiu,

BepmukanbHocmb 1 FlopuzoHmanbHocmb 06beMHeHbI B KOMaHay BbipasHueaHue.

KomaHnga nmeet aBa pexuma:

- Aemomamu4eckull — 3 ByX BO3MOXHbIX HanpasneHui BblpaBHMBaHNSA (No
roOpu3oHTanu unm rno BepTUKann) BbiIbUpaeTcst TOT, K KOTOPOMY Onvke Tekyllee
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nonoxeHuwe o6bekToB. Taknum 0Bpasom, B 3TOM peXnme OTPE3oK C Yriom HaknoHa 15°
CTaHeT ropu30HTanbHbIM, a C YoM 75° — BepTUKamnbHbIM.

- BbIipagHueaHue no npsiMbIM — HanpaeBleHNsa BbipaBHUBaHWNSI OTOOpaxatoTcs Ha
3KpaHe B BUge oaHTOMOB ropu3oHTanbHOM 1 BEPTMKaNbHON NpsambIX. BeibpaB ogHy un3
HUKX, NOb3oBaTeNb SIBHO 3a4aeT HanpaBneHne BblpaBHMBAHUA.

HaHHasa gopaboTka ynpoLwiaeT HanoXeHne NepevnCcrieHHbIX OrpaHUYeHnI B 9CKU3e, Tak

Kak, B OTNiMdmMe oT vyepTexa un oparmeHTa, n3obpaxxeHne B 3CKM3e 4acTo OKasblBaETCS

NOBEPHYTO OTHOCUTENBHO CTOPOH 3KpaHa, YTo 3aTpygHsaeT onpeneneHme ropmsoHTanbHoro

N BEPTUKAIbHOIO HanpaBreHUN.

6. [HobaeneHa komaHoa KoHueHmMpu4yHOCMb, HakNaablBaoLWwas Ha 06 bEKTbl OAHONMEHHOE
orpaHunyeHvne. KomaHaa paboTaeT C OKPYXXHOCTAMM, INAMNcaMun, a Takke gyramu
OKPY>KHOCTEWN 1 3MSINMNCOB.

7. KomaHabl PaeeHcmeo paduycoe n PageHcmeo OnuH ob6beuHeHbl B KOMaHay
PaseHcmeo.

Paboma co ceolicmeamu u omyemamu

1.  Tenepb BCe U3MEHEHUSI CTUNS OTYeTa: CTPYKTypa Tabnuubl, napaMeTpbl 0ToGpaxeHus
[laHHbIX 1 NpoYee — HeMearieHHO oTobpaxalTcs B Tabnuvue oTyeTa.

2. TllepepabotaH MexaHu3M (punbTpaumMm AaHHbIX B OTYETE.

- Tenepb mnbTpaumsa 4OCTYNHA TONbKO B OKHEe NOAroTOBKWN AaHHbIX. PaboTa Beagetcs
BCE Bpemsi C 0OgH1M Habopom ycnosui dounbTpaumn. JobaBneHne nnm namMeHeHumn
YCNOBUWI NPUMEHSIETCA K UCXOQHOMY Habopy AaHHbIX. MOXHO SIBHO 3agaBaTb
onepaTopsl, cBa3biBatowme ycnosna — N unn UJMA. Yecnosusa dunbTpauuu
COXpPaHATCA A0 OKOHYaHUSA npouecca co3aaHusa oTyeTa.

-  OunbTpbl, CO340aHHbIE B OTYETE, aBTOMATUYECKN COXPAHSIOTCA B 3TOM OTYeTE 40
OKOHYaHusi paboTbl ¢ HUM. B accoumaTtMBHOM OTYETE, BCTABNEHHOM B rpachmnyeckuii
OOKYMEHT, COXpaHEHHbIe PUINbTPbI MOXXHO NPOCMOTPETb, OTPEeAAKTUPOBATb UK
OTKITHOUYNTb, OTKPbIB OTYET B OKHE MOArOTOBKN OAHHbIX.

- Ecnn npu pabote ¢ oT4eTOM B OKHE NOArOTOBKM OAHHbIX BKMNOYEH (OUbTp, TO B
npaBoOM BEPXHEM yrny rpacumyeckor obnactn otobpaxaeTcs 3Ha4OK pexnma
dumnbTpauuu. LLenykom Ha 3HayYke MOXHO BbINTU U3 peXMMa, T.€. OTKIIOYNTD
dunbTpaumio.

- TMpw n3meHeHun coctaea oTyeTa (HanpUmMep, BKIMHOYEHUN B OTYET HOBbLIX CBOWCTB MK
06bEKTOB) pUNbTPLI HE cOpacbIBaOTCS, a MPUMEHSIOTCS K HOBOMY COCTaBY OTYeTa.

3. [NosiBUNacb BO3MOXHOCTb NOJSTYYEHUSA B OTYETE KOSTOHKN CO CCbISTIKON HA CBONCTBO
AOKYMEHTa, No KOTOPOMY COCTaBnsAeTcst OT4eT. Hanpumep, B oT4eT No cOopKe MOXKHO
BKIHOYNTb 0603Ha4YEHME N HAMMEHOBaHME 3TOW COOPKM UK JaHHbIEe O ee macce. [ns
CO3aHNSA TaKOM KOSNTOHKN HY)XXHO OTpeAaKkTMpOBaTb CTUMb oTveTa: AobaButb cTonbew, 1 B
Crucke CBOWCTB ANs Hero BbibpaTtb CTPOKY «Ccblfika Ha CBONCTBA AOKYMEHTa».

4. Hactpovika 3aronoBka («Lwanku») Tabnuubl Tenepb COXpaHAETCs B CTUNe oTyeTa.

5. TlMepepaboTaH npoLecc nonucka gaHHbIX B OTYETE.

Paboma co cneuugukayueli

1. KomaHgbl co3gaHus pasgena, 6a3oBoro 1 BCnoMoratenbHoOro 06LeKkToB cneundukaumm
AOCTYMHbI B pEXUME peaakTMpOBaHUSA TEKCTOBOW YacTh obbekTa cneundmkaumn. Boizos
nobon 13 HUX 3aBepLUaeT pefakTMpoBaHme obbekTa ¢ NOATBEPXKAEHNEM BHECEHHbIX
U3MEHEHUMN.

2. YnpaeneHue AOKYMeHTaMu, NOAKMHYEHHBIMU K crieuudukanmm, Tenepb NPOU3BOAUTCS He
B Amarore, a Ha NaHenu napameTpoB. COOTBETCTBYIOLLME SNIEMEHThI yNpaBreHus
NOSIBNSIOTCS HA HEl nocre Bbi3oBa KOMaHAabl YnpaeneHue c6opkoll.

3. TMosiBunacb BO3MOXHOCTb OTKIOYEHNUS Nepefayn AaHHbIX B cneuudurkaumio, kotopas
BbINOSIHAETCS NPY COXPAaHEHMWN NOAKIIOYEHHOIO K 3TOW cneuudukaumm gokymeHTa. [Ans
aToro cnyxut onuus lNMpu coxpaHeHuu doKymMeHma rnepedasamb OaHHbIE 8
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cneyugukayuro B ananore Hacmpolika — lNapamempbl — Cucmema — Pedakmop
cneyugukayuli — Mapamempbi 06HoeneHuUss okymeHmose. OTKNoYeHe nepegaymn
AaHHbBIX MOXET NoTpeboBaTbCH, eCin OHa 3aHMMaeT MHOIo BpeMeHU (06bIYHO npu
COXpaHEeHUN HacbILEeHHON COOPKM, ECNN OHA U ee acCoUnaTUBHBINA YepPTEX NOLKITHOYEHDI K
cneundukaumn).

Ecnn nogkntoveHHbIN K 06BbeKTy cneumdmkauum GOKYMEHT MHOTONMCTOBOW, TO B
cneuundmkauum (B rpade lMpumeyaHue) MoryT BbiTb YkadaHbl W60 hopmaTbl U
KonuyectBa NUCToB: 2xA4, 2xA3, ..., nnbo Tonbko dopmathl: A4, A3, ... [inga Beibopa
HY>XKHOrO BapuaHTa CnyxuT onums Omobpaxxamb Konu4yecmeo 1ucmoe oGHO20
¢ghopmama B ananore HacTponku cTuns cneundukaummn. Onunsa NpUCyTCTBYET Takke B
ananore HaCTPOMKKN TekyLlen cneundukaumm.

Meyamp

Buabl yepTexen B OkHe NpeaBapuTenbHOrO NPOCMOTpa Tenepb MOryT oTobpaxaTbCca
yNpoLLEeHHO — rabapuTHbIMK NPAMOYrofibHUKaMKN. OTO YCKOPSET OTPUCOBKY YepTexen npu
nepexone B npegBapuTenbHbli MPOCMOTP, 0COBEHHO, €CIM KONIMYECTBO JIMCTOB BESTMKO
NN BUObl HACBILLEHHbI.
BkntodeHne n HacTpoka ynpoLlleHusa npomssoautcs B danne KOMPAS.ini, B cekumm
[PrintPreview]. OHa MoXxeT cogepkaTb CreaytoLmne KIouun:
- LevelofDetailDrawingView — BkntoyaeT/oTKnNo4aeT ynpoLleHne BMaoB. 3HaveHus
Knwova:
- 0 — ynpouieHne OTKIHYEHO,
- 1 — ynpoLlleHne BKMYEHO AN BUOOB, 3KPaHHbIM pa3mMep KOTOPbIX He npeBbiaeT
3HayeHud, ycTaHoOBIeHHOro B knto4ve DisplaySize,
- 2 — ynpoLleHne BKMYEHO AN BCeX BUOO0B, HE3aBMCUMO OT MUX 3KPAHHOro pasmepa.
- DisplaySize — 3agaeTt 3HaueHune 3KpaHHOro pasmepa Buaa (B nukcensax). Buabl,
MEeHbLUas CTOpoHa rabaputa KOTOPbIX HE MPEBbILAET AaHHOrO 3HaYEHUs, 3aMEHATCA
raGapuTHbIMK NPSAMOYronbHMKaMn. [lnanasoH 3Ha4vyeHun krtoya: [3; 3000].

Umnopm u akcnopm

1.

MNosaBunnack BO3MOXHOCTL YTeHus dhannos cpopmaTta JT n 3anucm B aToT chopmar. Npu
HACTPOWMKE YTEHUS MOXHO yKasaTb TUMbl 0OGBEKTOB, KOTOPbIE AOMKHbI ObITb
KOHBEPTMPOBAHbI, @ TaKKe BKITOYNTb CLUMBKY NOBEPXHOCTEN U 3a4aTb €e TOYHOCTb, a Npu
HaCTpOMKe 3annucy — yKasaTb TUMbl OO bEKTOB, BKITOYNTL 3anvCb TONbKO BUAMMbBIX
obbekToB, Nnepegayy UBeTa 1 BbiOpaTb reomeTpudeckoe npeactaBneHne: TPMaHrynaums,
TOYHasA reomMeTpus Unn U To 1 Apyroe.

Bo3amoxxHa aBTomMaTmnyeckasa 3anucb moaenu B goopmat JT Npy KaXXaoM ee COXpaHEHUMN.
BkritoueHne n HacTponka 3anMcu NpomMsBOANTCSH B Anarnore, Bbi3bIBAEMOM KOMaHOOM
Hacmpoiika —IlMapamempsbi... — Cucmema — ®Palisibl — Aemomamuydeckul
akcriopm.

MosiBunacbk BO3MOXHOCTb YTeHUs dannos popmata STEP AP242 v 3anucu B aTOT
dopmaTt. HacTporika akcnopTta Takas xe, kak ans gopmarta STEP AP214: MOXHO yKkasaTb,
4YTO MMEHHO HY>KHO 3anucblBaTb (Tera, NoBepPXHOCTU, KpMBbIe 1 T.4.), BbIbpaTb cuctemy
KoopauHaT, BBECTU UMS aBTopa, Ha3BaHWe opraHmsauum n KommeHTapumn. Hactporika
nMnopTa Takas Xe, Kak Ang ocTanbHbIx Bepcuin popmaTta STEP.

[MosiBunacbk BO3MOXHOCTb YTeHUA dannos popmata STL. PesynbTaT UteHns — tBepgoe
Teno C TPeyrosibHbIMU rPaHAMM.

MosiBMNack BO3MOXHOCTbL HAcTponku akcnopta B oopmat VRML. HactpoeuHbin gnanor
BbI3bIBAETCH U3 MEHIO KHOMKN CoxpaHUmMb B anarnore coxpaHeHus danna u
NpenocTaBnsieT Te e BO3MOXHOCTU, YTO U ANanor HacTponkn 3anncu B opmat STL:
BbIBOpP 3KCNOPTUPYEMbIX OBGBEKTOB, HACTPOMKY TOYHOCTM annpoKcMMaunn, ykasaHue
CUCTEMbI KOOPAUHAT U e4uMHUL N3MEPEHNS ONMHbI, BKNIOYEHUE/OTKITIOYeHNe nepenadn
uBeTa.

HopaboTaHa 3anucb B oopmart pdf:
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Ecnn o6bekThbl YepTexka BbIXOAAT 3a rpaHuLbl oopmaTta, TO MOXHO yKasaTb, YeM
AOMMKHa ObiTb OrpaHnYeHa cCooTBeTCTBYLWas cTpaHuua pdf-qgokymeHTa: rabapuTHbIM
NPAMOYroflbHUKOM OOBEKTOB MW BHELLHEN paMKon nucta. [nsa Beibopa HY»KHOro
BapuaHTa cnyxut onuuss O6pezams no ghopmamy B guanore HaCTPOMKN 3anucu B
dopmar pdf.

B pdf-gokymeHT Tenepb 3anucbiBaloTCcs criegytowme csonctea nucxogHoro KOMIAC-
nokymeHTta: ObosHayeHue, HaumeHosaHue, Mamepuars, Macca, Aemop.

6. [pwu akcnopTe c6OPOK C HENOMHOW 3arpy3Kom BCE KOMMNOHEHTbI MPUHYAUTENBHO
3arpyxatotcs. [Npu HeobxoanMMOCTK 3anpalumBaeTCcs Naposib TUna 3arpysku.

lpunoxeHus

1. [OopaboTaHo npunoxeHne Cep8uCHble UHCMPYMEHMbI.

NHTepderic komaHg nepepaboTaH ansa obecneyeHns egmHoobpasma BHELIHEro Buaa m
npuemos paboTbl ¢ MHTepdencom KOMITAC-3D v17 Home: anemeHTbl ynpaBneHus n3
AnarnoroB nepeHeceHbl Ha MNMaHenb NnapameTpoB; B KOMaHAax, TPeOyLWMX yKazaHNs
06BbEKTOB, NOABUMIMCH PETUCTPATOPbLI U T.1.

MoakntoveHHoe npunoxeHne nHrerpmpyetca B KOMIMAC-3D Home:

- B MIHCTpyMeHTanbHOM obnactu nosensieTca Habop KoMaHa NPUNOXeHus,

— HEeKOTOpble KOMaHAbl NPUMOXEHNSA BKNIOYAOTCS B Apyrve Habopsbl, Hanpumep, npu
paboTte ¢ mogenbto B Habope MHCMpymMeHmMbI 3cKu3a NpUCyTCTBYET KOMaHaa
lMpoeepka 3aMKHymocmu v HeKoTopble apyrue.

MosiBuNack BO3MOXHOCTb 3anycka KOMaHz4 NPUNOXeHUst B HECKOMbKMX AOKYMEHTaxX

OOHOBPEMEHHO.

KomaHga Annpokcumayusi Kpueoll MoxeT obpabaTbiBaTb Cpa3y HECKOSIbKO KPUBbIX;

yKa3blBaeMbIi OOBEKT NpU HaBeAEHUN Ha HEero Kypcopa noACcBeYnBaeTCs.

B komaHge KoHmyp no deym koHmypam BBEAEHO BblAeneHne uBeToM obnactu,

KOTOpas orpaHu4eHa co3gaBaeMbiM KOHTYPOM.

2. [ononHeHa u akTyanuanpoBaHa 6a3a gaHHbIx Gubnuotekn Mamepuanbi u
CopmameHmbl.

O6Lwee konnyecTBo MaTtepuanoB coctaensieT 6onee 12500 HaumeHoBaHM. B Tom

yucne:

— 1700 oTe4eCcTBEHHbIX MapPOK CTaneun u Cnrasos.,

2279 3apyb6exHbIX MapoK CcTarien 1 CrniiaBoB.;

145 mapok 4yryHa;

1270 Mapok LBETHbLIX METaNOB M CNiaBoB.;

270 HaMMEeHOBaHUIN NErNPYOLLINX CMNS1aBoB;

— 480 HanmeHOBaHUI Macen U cMa3ok;

— 240 HaMMeHOBaHWUI NaKoB W KPacoK;

— 700 HameHoOBaHUM NflacTMacc;

— 475 HauMeHOBaHWUI KNees;

- 1500 HauMeHOBaHUIN CBapPOYHbIX MaTepPMarnos;

- 620 HaumeHOBaHUM NPOBOAOB N Kabenen;

— 580 HanMmeHoOBaHUN CTPOUTENBHbLIX MaTepuanos 1 ap.

basa cogepxnt 46258 ak3emMnnsapoB copTaMeHTa.

B 6a3y nobaBneHbl crnegytolime JOKYMEHTI:
FOCT P 56281-2014, TOCT P 56030-2014, TOCT P 52222-2004, TOCT P 54929-
2012, TOCT 8803-89, TOCT 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, TOCT 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
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8295-73, TOCT 5542-2014, TOCT 14086-68, TOCT 12869-77, TOCT 21234-75,
FOCT 8851-75, TOCT 25851-83, FTOCT 20464-75, TOCT 14922-77, TOCT 7885-86,
MOCT 12812-80, TOCT 23619-79, TOCT 20806-86, TOCT 6848-79, TOCT P 52569-
2006, TOCT 30558-98, TOCT 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, FOCT 4415-
75,TOCT P 51761-2013, TOCT 1791-2014, TOCT 10003-90, OCT 6722-75, TOCT
7222-2014, TOCT 10929-76, FTOCT P 56030-2014, P 56248-2014, P 56299-2014, P
56031-2014, TOCT 10396-84, TOCT 3441-88, TOCT 19729-74, TOCT 23497-79,
MOCT 6221-90, FOCT 8463-76, TOCT 33118-2014, TOCT 21427.4-78, TOCT
16135-70, FTOCT 14361-78, TOCT 19783-74, TOCT 21427.1-83, TOCT 24626-81,
FOCT 15866-70, TOCT 9850-72, TOCT 10957-74, TOCT 10916-74, FTOCT 15975-
70, MOCT 6331-78, TOCT 32870-2014, TOCT P 56249-2014, NHCT 36-2015, MHCT
37-2015, NMHCT 19-2015, TOCT 32826-2014, TOCT 10821-2007, FOCT 16862-71,
FOCT 8655-75, TOCT 8986-82, TOCT 742-78, TOCT 596-89, TOCT P 55647-2013,
FOCT 21907-76, TOCT 25823-83, TOCT 21791-76, TOCT 25823-83, TOCT 21791-
76, TOCT 7611-75, TOCT N'OCT 29174-91 (MCO 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, (OCT 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, TOCT P 56387-2015, TOCT
12785-87, TOCT 17293-93, TOCT 4453-74, TOCT 8595-83, TOCT 3273-75, TOCT
2912-79, TOCT 25515-82, TOCT 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, OCT 33131-2014, NMHCT 65-2015, FOCT 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, TOCT P 56357-2015, TOCT
P 56370-2015, TOCT P 56727-2015, TOCT P 56775-2015, TOCT 33212-2014,
FOCT 7481-2013, NMHCT 68-2015, NMHCT 59-2015, NMHCT 69-2015, FOCT 33065-
2014, TOCT 111-2014, TOCT 23671-79, TOCT 23672-79, TOCT 18834-83, TOCT
2488-79, OCT 3677-76, MHCT 38-2015, TOCT 26624-2016, TOCT 22938-78,
MOCT 22275-90, TOCT P 52739-2007, TOCT 6765-75, TOCT 21988-76, FOCT
4117-78, TOCT P 52035-2003, TOCT P 52036-2003, NOCT 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, TOCT I1SO 9329-4-2013, TOCT
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, FOCT 7524-2015, TOCT 12865-67, TOCT 32803-2014,
FOCT 33575-2015, TOCT P 54301-2011, TOCT 9419-78, FOCT 3226-93, TOCT
2205-2016.

- B 6a3se 3aMeHeHbl 1 OTKOPPEKTUPOBaHbI CrieyoLmne JOKYMEHTbI:
MOCT 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, FOCT 10354-82, TOCT 9784-75, TOCT 16338-85, TOCT 16337-77, TOCT 2214-
78, FOCT 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, n ap.

3. [HopabotaHa 6ubnuoteka CmaHOapmHbie u3desnusi.
- B karanor Kpenex no6asneHsol:
- BuHTbl FOCT ISO 7051-2014, FOCT ISO 7380-1-2014, FOCT ISO 7380-2-2014,
FOCT ISO 14579-2015, TOCT 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;

93



- bontbl TOCT ISO 4162-2014, TOCT ISO 15071-2014, ISO 15071-2011, TOCT
32484.3-2013, TOCT 32484.4-2013;

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

- Wan6el FTOCT 32484.5-2013, TOCT 32484.6-2013.

- B katanor [Jemanu, y35bl U KOHCMPYKMUBHbIE 351IeMeHmbI [,06aBNEHbI:
- ®naHubl FOCT 33259-2015, ASME B16.47-2006;
Tpy6bl FTOCT 21945-76;
HeTanu kpenneHus Tpydonposogos u kabenen MOCT 17020-78, TOCT 28191-89;
Ycrtpowctea ctponosble [OCT 13716-73;
Wapwukn FTOCT 3722-2014;
- Ponuku FOCT 22696-2013.
- B kaTtanor Anekmpuyeckue annapamsi u apmamypa 3D nobaBneHsb!:
- KoHTakT-getanu anekrpuyeckme 13 6naropodHbiXx METansmoB U CNiaBoB Ha UX
ocHoBe OCT 25852-83;
3axuMsbl 3asemnsoLLmne n 3Hakm 3asemnenus FTOCT 21130-75;
HakoHe4yHunkun kabenbHble MeaHble TOCT 7386-80.

A3meHeHUe KOMiekma nocmaeku

1.

2.

M3 komnnekTa nocTaBKu UCKMOYEHO npunoxeHne KoHCmpykmueHbie asieMeHmbl
ceapHbix weos (WeldedSeamConstr.rtw).

B komnnekT noctaBku BKMYEHO npunoxeHne PeyeHzeHm dokymeHmoe KOMITAC-3D.
MpunoxeHue nossonsaeT [o6aBNATb K JOKYMEHTY 3amMeyaHns U COXpaHATb UX B hanne
AOKyMEHTa.

3amMeyaHnst COXpaHSITCA aBTOMaTUYECKM NPY COXPaHEHUM U 3aKpbITUWM AOKYMEHTa, a
TaKkKe Npu OTKMNIYEHUN NpUNoXxeHns. B aanbHenwemM 3aMmeyaHnss MOXHO yAansiTb Unu
A06aBnATb K HAM NPU3HAK «McnpaBneHo». Homep 3ameyaHusi, NONyYeHHbIN UM Npu
CO34aHuKN, USMEHWUTb HEMb3s.

PeueHauposaHune goctynHo ansa KOMIAC-4epTexei.

Omnuyusi eepcuu 16 om eepcuu 15

O6uwee

1.

MepepaboTtaHbl oby4vatowme matepumansl no KOMIMTAC-3D. Tenepb OHM NpeacTaBneHbl

ABYMS nocobuamu:

- «Asbyka KOMIAC-3D» — paccuyuTaHa Ha nofnib3oBaTens, He MMEIOLLLEro 1nu
umetolero Hebonbwon onbiT pabotel B KOMITAC-3D;

- «[lMpnembl pabotel B KOMITAC-3D» — paccunTaHbl Ha OCTAaTOYHO YBEPEHHOE
BnageHme KOMIMAC-3D, cnocobHOCTb Nonb3oBaTeNisl CaMoOCTOATENbHO U3yyaTthb €ro.

K kaxxgomy ypoky npunaratoTcsa annbl, Heobxoaumble AN ero BbINOSIHEHUS, @ TakKe

dannbl ¢ obpasuom pesynbTaTta ypoka.

KomaHgpbl, 3anyckatowme nocobusi, Haxogatcsi B MeHio Cripaska — A36yKu u rnpuemail.

MosiBunacbk BO3MOXHOCTb UCMOSNb30BaHMSA KOOOB OOKYMEHTOB JIY (Jlucm ymeepxdeHus ) n
YI1 (MHbopmayuoHHO-ydocmoesepsrowut nucm). 3TN KoAbl HAXOAATCS B pasgerne
HononHumenbHbie k0ObI ananora Koobl u HauMeHOB8aHUsI.

SameyaHue. Ecnv oOKYMEHT OOMMKEH UMETL ABa Koaa, Hanpumep, Ch-/1Y, To pasgenurens
1 BTOPOW kof, Heo6XoaMMO BBOAUTL BPYUHYIO.

HacTtpoeuHbin gnanor Mapamempsbi pe3b6bi NnepemMelleH 13 pasgena Pedakmop
modeJsiel B HOBbIN pasaen O6uwue 015 Q0OKyMeHmoas.
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B rpadpuueckmnx gOKyMeHTax U MOAENAX Tenepb MOXHO YNpaBnsaTb OTOBpaxeHnem
ponycka (T. e. BKoYaTb/0TKNoYaTh ero nokas 6e3 notepu 3HadeHun OTKIIOHEHUI) B
pasMepHbIX HAAMMCAX YIIOBOro pasMepa TakK Xe, Kak B pa3MepHbIX HagMUCSX NMUHENHbIX
pa3mepoB.

B okHe noaroToBKuM faHHbIX ANS oT4eTa NosiBUACSA 3HAYOK — MHOUKATOP peXunma.

Ana peanu3sauun Tpebosanni FTOCT 2.503-2013, BbinyweHHoro B3ameH [OCT 2.503-90,
B Gubnumotekn opopmneHuii graphic.lyt n vector.lyt BkntoyeHbl opopmnieHnst ans
rpacpmnyeckoro 1 TEKCTOBOrO JOKYMEHTOB M3gewieH. 06 usmeHeH. Nepesbit nucm. FOCT
2.503-2013 ®1 n UN3seuweH. 06 usmeHeH. lNocn. nucmsbl. FTOCT 2.503-2013 ®@1.
lMpumeyaHue. OdopMneHns ans n3eeLleHnin 06 nameHeHusx, cooteetctaytowmne FOCT
2.503-90, ocTtaBneHbl B yka3aHHbIX bMbnunotekax opopmneHui.

[MosiBUNMCb HOBbIE CUCTEMHbIE CBOWCTBA OOKYMEHTOB: 3HaK HeyKa3aHHOU
wepoxosamocmu v lNapamemp HeykazaHHOU wepoxogamocmu.

TpexmepHoe modenupoesaHue

1.

MosiBunacb BO3MOXXHOCTb BCTaBKW B COOPKY KOMMOHEHTOB, 3epKalibHO CUMMETPUUHbIX
UMEKLLMMCS UM CAMMETPUYHO PaCNoONOXeHHbIX OTHOCUTENbHO MMEHLLMXCS.
— 3epKanbHO CUMMETPUYHbLINA KOMMOHEHT MOXET NpeacTtaBnATb COOON:
— 3epKanbHOe NCMNONHEeHNEe UCXOQHOro, co3aaHHoe B doaline NCXOAHOrO,
— 3epKanbHyl Moaesb B oTAeNbHOM haine,
— 3epKanbHO OTPaXXEHHYH BCTABKY MCXOOHOIO KOMMOHEHTA.
3epkarnbHoe UCMNOMHEHNe N 3epKkarnbHas MoAeNb NUMEKOT NEeBbIE CUCTEMbI KOOPAMHAT.
-  CUMMETPUYHO pacnonoXeHHbIN KOMMOHEHT npeacTaBnsaeT cobon HOBYIO BCTaBKy
NCXOOHOro, pacrnonoXeHHyH Tak, YToObl onpefeneHHasi ee To4Kka Unn NII0CKOCTb Obina
CYMMETPUYHA COOTBETCTBYIOLLIEN TOUKE/NNOCKOCTU B UCXOAHOM KOMMOHEHTe. [locTyneH
OOMNOMHUTENbHbIN BapuaHT pasMeLLeHnsa ang rpynn KOMMNOHEHTOB, KOTOPble AOMKHbI
COXpaHATb B3aUMHOE MONOXEHNE.
[ns co3aaHnsa 3epkanbHbIX U1 CUMMETPUYHBIX KOMMNOHEHTOB CIYXXUT KOMaHAa 3epkKasibHoe
ompakeHue KoMrnoHeHmMoes. locne ee BbI30Ba NPON3BOANTCS YKa3aHNE MCXOOHbIX
KOMMOHEHTOB M MIIOCKOCTN CUMMETPUK, a TakkKe HacTpolka NapamMmeTpoB
OTpaXeHusi/pasMeLLEHNS.
3epkarnbHble U CUMMETPUYHbIE KOMMOHEHTbI aBTOMAaTUYECKUN CBA3bIBAOTCA C UCXOAHBLIMM
conpsixxeHnamm Cummempusi 1 3agucumoe rnosioxkeHue (4Na rpynn KOMNOHEHTOB,
COXPaHSIIOLLNX B3aNMOPACMOIOXKEHNE).
3ameyaHue 1. 3epkanbHoe OTpakeHne — oAuH u3 cnocoboB gobaBneHNss KOMMNOHEHTOB B
Mogernb, MO3TOMY NOCHe ero BbinonHeHns B [lepeBe Moaeny nosiBAsitOTCA HOBbIE
KOMMOHEHTbI U CONPSKEHUSA (@ He onepauus 3epkasibHoOe ompa)XeHue KOMIOHEHMO8).
3ameyvaHue 2. Co3gaHune 3epkarnbHOro UCMOofHeHNa Moaenu, npeobpasoBaHne npaBow
CUCTEMbI KOOPAMHAT B NIEBYIO N HANOXEHNE Ha KOMMOHEHTbI CONpsbkeHnn Cummempusi
nnn 3asucumoe noJIoKeHue BO3MOXHO TakKe BPy4Hyto, T.e. 6e3 Bbi30Ba KOMaHAbl
3epkanbHOe ompakeHue KOMITOHEHMO08.

PacwupeH dyHKumoHan paboTbl C MMCTOBbIMUK TENAMMU.

- B komaHae O6evalika nosiBunacb BO3MOXHOCTb CErMEHTaLMN KPUBOTTUHENHbIX
Y4aCTKOB KOHTYpa, T.€. 3aMeHbl MX anMpOKCUMUPYOLLMMN NoMaHbiMU. B pesynbTaTe
Kaxabin crnd obevariku sameHsieTcst Habopom crmboB. CermeHTauusa OCTYNHA 4SS
OKPY>KHOCTEWN, 3NNMNCcoB 1 ux ayr. BoamoxeH BblGop cnocoba cermeHTauum:

- [lo kosluyecmey ceaMeHMO8 — 3aaeTCs KONMYECTBO CErMEHTOB NTIOMaHoON,

- Mo dnuHe ceameHma — 3agaeTcs MakcumarnbHas grnvHa cermeHTa noMaHowu,

- [lo yany ceemeHma — 3ajaeTca MakCcMMaribHbIA LeHTpanbHbIA yron gyru
cermMeHTa,

— IMo nuHellHOMYy OMK/IOHEHU ceaMeHma — 3aJaeTCsl MakCMMaribHOe paccTosiHue
Mexay Oyron cermeHTa n CermeHTOM JTIOMaHOoMN.

HacTponka cermeHTaumm npomsBoanTCcs Ha Bknagke NaHenn cBoncTe
CeaMeHmayus.
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Kpome aToro, npuv NoCTpoeHnn obevankm ¢ yKIoHOM Tenepb MOXHO yKasaTb, Kakyto
opMy LOMKHbI UMETH aBTOMATMYECKM CO3AaBaeMble B yriax KOHTypa crmbbl —
LUUITMHAP Mnn KOHyC. [Ing 3TOoro cnegyeT HaxkaTtb HYXXHbIA nepeknoyaTens: C
nocmosiHHbIM paduycom unn C nepemMeHHbIM paduycoM B rpynne
nepekntodarenen Tun Ha NaHenn CBONCTB.

JobaBneHa komaHga JluHeliyamas obeyvalika — aHanor ooblYHOM 0beYvankn, HO He Mo
OfHOMY, a No ABYM OCHOBaHMAM. OCHOBaHWS1 AOMKHbI ObITb 3a4aHbl 3CKM3aMM
NPOV3BONbHON POPMbI, NEXALUMMU B Pa3HbIX MNAOCKOCTAX. [JononHuTeneHasa no
CpaBHEHUIO C 00bIYHON 0BeYvanKko BO3MOXHOCTb — HACTporika pasbrneHuns
noBepxXHOCTM 0bevankn Ha rpaHu, T.e. co3gaHue/yaaneHue/nepemelteHne pedep kak
Npu NOCTPOEHUN NIMHENYATON NOBEPXHOCTM.

BameyarHue. CermeHTaums crmbos nuHendaTton obevarkm He NpegycMOTpEHa.

HopaboTtaHa komaHaa Cau6:

- lNosiBMnack BO3MOXHOCTbL BblOOpa cnocoba noctpoeHusi: Ha paccmosiHue, [Jo
eepwuHbl, [lo noeepxHocmu (NpexxHUn NOPSAL0K co3aaHms crmba cooTBeTCTBOBAI
BapuaHTy Ha paccmosiHue).

— CTano BO3MOXHbIM 3aaHNe ANIMHbI OTAENbHO ANSA KaX4on n3 6G0KOBbIX CTOPOH
npogomxeHus crmba. [Ana nepexoga K 4aHHOMY BapuaHTy NOCTpOeHus crieqyeT
BKMOYMTb Ha lNMaHenn ceoncTts onuuio Mo 2 cmopoHam.

[opaboTaHa komaHAa 3amMbikaHue yarnos:

- Ha NMaHenn ceoncTB nosiBunaceb onuns EQuHbIe napamempabl, NO3BONAIOLW AN
NPMMEHUTb TeKyLLMe napameTpbl 3aMblKaHMS KO BCeM 3aMblkaeMbiM crnbam (paHee
CMeHa NapameTpOoB 3aMblKaHUS BbIMOMHANACL AN KaXaoro crnba B OTAENbHOCTH).

- B cnucok O6pabomka yena no6asneH BapnaHt Kpyeoeas. [laHHbIn cnocob
06paboTkm NnpegycMmaTpmBaeT NOCTPOEHME KPYrNoro OTBEPCTUS B MECTE CThIKa
3amblkaeMblx crnboB. NMonb3oBaTenb MOXeT 3a4aTb TOYHOE NONOXKEHNE OTBEPCTUS U
ero gnamerTp.

MosiBUNack BO3MOXHOCTb KOMMPOBaHUSA CBOMCTB MeXAY OAHOTUMHBIMW NINCTOBbLIMU

aneMeHTaMu nNpu nx NoCTpoeHun/peaakTupoBaHmmn. Tak, HanpuMmep, B co3gaBaeMbli

crnb MOXXHO CKOMMPOBATL 3HAYEHUS paauyca W yrna u3 Apyroro, yxe CyLLeCTBYHOLEro,
crmba. [lna atoro cnyxuT kHonka Konuposamb ceolicmea Ha [NaHenu cneunanbHOro
yrnpaBneHus.

B nonsix BBOAa NMHENHbIX U YrNOBbIX BENUYMH Ha MaHenn CBOWCTB Npu NOCTPOEHUN

crnboB 1 OTBEPCTUI B NIMCTOBOM Tere Tenepb AOCTYMHO MEHIO FTEOMETPUYECKOro

KanbkynaTopa. OHO COAepPXUT crneaytoLime KomaHabl:

— Mpv BBOAE NMHENHbIX BESNYWH:

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

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

no3BonsAoLLas NPUCBOUTL pefakTupyeMoMy napameTpy Takoe e 3HayYeHue, Kak B

OPYrom anemMmeHTe.

MosiBunack BO3MOXHOCTb ObICTPOro Bbibopa KOMMOHEHTOB B COOpPKE HA OCHOBE UX
pacnonoXeHns OTHOCUTENbHO rabapuToB APYrMX KOMMOHEHTOB. [1ns BbiGopa KOMMOHEHTOB
no rabapuTy Hy>KHO CHa4yarna Bbl4eNnUTb KOMMOHEHTLI, onpeaenstowmne rabapuT, a 3aTem
BbI3blBaTb KOMaHAy Bbigenutb — Mo rabaputy — KomnoHeHTbI BHYTpUY rabapura
nn6o Boigenutb — Mo rabaputy — KomnoHeHTbI BHe rabapuTa.

B cbopke n3mMeHeH cocTaB KOHTEKCTHOTO MEHI0 BblAENeHHOro npumuTea — pebpa,
BEPLUMHbI UMW FPaHN — NpUHaanexallero BCTaBke KOMMNOHEHTA. V13 MEHI0 UCKIOYEHbI
komaHAbl, OTHOcsILMeCs K onepauumn (Pedakmupoeamb acku3, Pedakmupoeamb
UCXOOHBIU 371eMeHm v Op.), a BKIOYEHbl KOMaHAbl, OTHOCSALLMECS K KOMMOHEHTY
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(Pazmecmumb KoMnoHeHm, U3meHumb mun 3a2py3ku v ap.). Npu 3ToM kKomaHabl
AENCTBYIOT HA KOMMOHEHT NEPBOro0 YPOBHS (HECMOTPS Ha TO, YTO BblAENEHHbIA NPUMUTUB
MOXET NMpuHaanexaTb KOMNOHEHTY 6oniee HM3KOro ypoBHS). Takum o6pasom, B OKHE
MoZenu Tenepb MOXHO BbINOSMHATL NPAKTUYECKM TE XXe OEeNCTBUSA C KOMMOHEHTaMM
NepBOro ypoBHS, 4To 1 B [lepeBe nocTpoeHus. 1o genaet 6onee ygobHon paboTy ¢
6onbwnmmn cbopkamu.

MosiBUNack BO3MOXHOCTb HAaCTPOWKM 3anncu mogenen B opmat getanu (*.m3d). Ans
OTKPbITUS HACTPOEYHOro Ananora cregyeT Bbi3aBaTb KoMaHay CoxpaHums ¢
napamempamu, KOTopasi NOSABISAETCH B MEHIO KHOMKN CoxpaHume Ananora CoOXpaHeHus,
ecnu B cnucke Tun danna soibpaHa ctpoka KOMIMAC-Qemanu (*.m3d).

B onanore HacTponky coxpaHeHus B AeTarb MOXHO BKIHOYUTL/OTKIHOYNTL COXPaHEHNEe
Maccbl U LeHTpa Macc, yaaneHne Nctopmm NoCTPOEHUS, YYEeT CKPbITbIX KOMMNOHEHTOB,
npeobpa3oBaHNe KOMMOHEHTOB B Terna unu geTtanun-3arotoBkun, obbeamHeHne
KOMIMOHEHTOB B OAHO Teno.

Takon ke guanor NosABNSETCS Nocrne Bbi30Ba KOMaHAbl yaaneHns UCTopumn NnocTpoeHus
mMogenu.

D,opa60TaH ¢yHKLMOHaN MaccunBoB.
Bo Bcex maccuBax, KpoMe 3epKarnbHOro 1 Mmaccuea no obpasuy, Tenepb MOXHO
yKasblBaTb ANS KONMPOBaHWS NPOU3BOSIbHbLIN HAbop 06BHEKTOB (paHee 3TO Obino
OOCTYMNHO NuLWb B Maccmee no tabnuue). [1na nepexoaa k hopMmnpoBaHmto
NpPOM3BONbHOIO Habopa KonMpyeMbix OOHLEKTOB CIYXUT NepekntoyaTenb
lMpou3seonbHbili B rpynne Tun Ha NaHenn cCBONCTB.
HaHHbIn cnocob co3gaHns Maccua npegnonaraeT BbiNONIHEHWE ANS KaXao0ro
3K3eMnnsipa TeX e MNOCTPOEHUI, YTO U A1 UICXOAHOro oobekTa (06 bEeKTOB), MO3TOMY
AN KONMPOBaHWUS AOSMKEH OblTb Yka3aH He TONbKO 06BHEKT, KOMMK KOTOpPOro TpebyeTcs
Nony4nTb, HO U ero UCXoAHble OO BEKTbI.
Mpn nocTpoeHmMn maccmBa NPOM3BOSIbHLIX 0OBEKTOB MOXHO U3MEHUTb 3HAYEHUS
nepeMeHHbIX 4518 9K3eMnnApoB, 6narogaps Yyemy konuu ByayT umeTb napameTpbl,
OTNINYHbIE OT OpUrKMHana.
Kpome Toro, npu konnpoBaHnn Npon3BosibHbIX OO bEKTOB €CTb BO3MOXHOCTb
ynpaBneHnsi 06nacTbio NPMMEHEHUs onepauun, T. €. NoNb3oBaTeNb MOXET yKasaTb
Tena n KOMMNOHEHTbI, KoTopble ByayT MoandUUMPOBaHbI B pedynbTate co3gaHus
maccuBa. Hanpumep, npu KonMpoBaHMM OTBEPCTMS MOXHO BbibpaTb Tena, matepuvan
KOTOPbIX JOSMKEH ObITb yaaneH B pesynbTaTte NOCTPOEHUSI KOMUIA OTBEPCTUS.

- B Tabnuue nameHsseMbix NnepeMeHHbIX 3K3EMMASPOB MaccmBa NosiBUNach BO3MOXHOCTb
MEHSITb MecTammn cTonbubl. [1na nepemelleHns ctonbua cnegyeT «nepeTawmTb» ero
3arofloBOK MbILLbIO B HY>XHOE MEeCTO.

[opaboTaH npoLecc BCTaBKM KOMMOHEHTA B MOAENb.

— Ha lNaHenu cneunanbHOro ynpaeneHnsa nosasusiacb KHonka M3MeHUmMb nosioxxeHue
CK komnoHeHma, kotopasi Cny>uT 4S9 BPEMEHHOTO (40 3aBepLUeHnd npouecca
BCTaBKW) U3MEHEHUS NOMOXEHNS TeKyLLe CUCTEMbI KOOPAMHAT BCTaBSIeMOro
KOMMOHEeHTa. OTO NO3BONSAET pa3meLlaTtb KOMMOHEHT B cOOpKe, NCNOMb3ys B KA4eCTBe
6asbl He Kakyto-NnMbo M3 ero CMCTeEM KOOpAUHaT, a HOBYH, NPOU3BOSIbHO 3a4aHHYI0,
CcUCTEeMY KOOpAMHaT.

- Ha lNaxenu ceoncTe nosiBunack onuusi CoxpaHsmse MoJioxeHue, NOo3BoNALWas
yKasaTtb, TpebyeTcs N COXPaHATb NONIOXXEHNE BCTABMSIEMOro KOMMNOHEHTA Nocre
CMEHbl CUCTEMbI KOOPANHAT COOPKM, OTHOCUTENBHO KOTOPOM NPON3BOAMTCSA BCTaBKa.
Onums gocTynHa, ecnn B TekyLlen cbopke eCTb NnokanbHble CUCTEMbI KOOPAMHAT.

- B npouecce BcTtaBku ctanu gOCTynHbl KOMaHAabl MEPEMELLIEHMST U NOBOPOTA
KOMMOHEHTAa.

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

MosiBUNack BO3MOXHOCTb CO34aHNA B MOAeny 0603Ha4YeHNA HeYyKa3aHHOM LLepOX0BaTOCTH
noBepxHocTen. BkntoyeHne/oTknoueHne oTobpaxkeHna Heyka3aHHOM LepOXoBaToOCTH
npou3BoanTcst kKomaHaon Bud — Heyka3zaHHasi wepoxoeamocme. [locne ABONHOro
LLleNnYKa MbILLbO MO 3HAKY 3anyckaeTcs NPoLecC ero pegakTMpoBaHus, B KOTOPOM MOXHO
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10.

11.

12.

13.

14.

15.

16.

BblOpaTb TUN 3HaKa, NnapamMeTp LLepoXoBaTOCTN 1 ero 3HaveHne. Obo3HauyeHne
HeyKasaHHOW LLIEePOXOBaTOCTU NepedaeTcs U3 MOAENN B CO30aHHbIN NO HEWN
accounaTUBHbBIN YepTex.

MosiBuNack BO3MOXHOCTb 3anpeTa peaaktupoBaHusa nioboro obbekta mogenu (paHee
Takown 3anpeT MOXHO Oblfio HANOXUTb NULLb HA KOMMNOHEHTbI). COOTBETCTBEHHO BCE
00beKTbl TENEPb UMEKT CBOMCTBO PedakmuposaHue. YnpaBneHme JOCTYNOM K
peaaKkTMpPOBaHMNO 06beKTa NPOM3BOAUTCS C MOMOLLbIO KOMaHA, AOCTYMNHbLIX B KOHTEKCTOM
MEHIO BblAENEHHOrO 06bEKTa M HA NaHenNV peaakTUPoOBaHUS MOAENN, a Takke NyTeM
N3MEeHeHus 3HavyeHus cBorcTBa PedakmuposaHue. Kpome 3HaveHuin 3anpeuweHo n
Pa3peweHO faHHOE CBOWCTBO MOXET UMeTb 3HaveHune 1o c/1or0, 03HavarlLee, YTo AOoCTyn
K pedakTMpoBaHUI0 OObEKTA 3aBUCUT OT 3HAYEHMS CBOMCTBA PedakmupyemMocms Crnosi, Ha
KOTOPOM 3TOT OOBEKT HAXOAMTCS.

[opaboTtaHa komaHaa YcsioeHoe uzobpaxeHue pe3b6bi: Tenepb Npu NOArOHKE pe3bObl
Ha NOBEPXHOCTU, K KOTOPOWN NPUMbIKAET COOCHAasi C HEW KOHMYecKasa unu cdepuyeckas
NOBEPXHOCTb (Hanpumep, pe3bba Ha CTepkHe ¢ backon/ckpyrneHnem, pesnba B
OTBEPCTUM C KOHUYECKUM AHOM U AP.) MOXHO BKITHOUYUTL JOMNOMHUTENbHYIO NOAroHKy. OHa
NO3BONSAET CMECTUTb BEPXHIOKO rpaHnLy pesbbbl Tak, YTOObl COXpaHunach BbicoTa
dacKn/CKpyrneHuns, a HWKHIOK — Tak, YToObl coxpaHunach gnvHa 6a3oBoK NOBEPXHOCTU
pe3bbbl. BkntoyeHne/oTknoYeHne AoNONHUTENBHON NOATOHKN BbINOSHAETCS
nepeknovatensmn CmeuwieHue 1 n CmeweHue 2 Ha [NaHenn CBOWCTB Npy CO30aHUN Unn
pefakTMpoBaHMM YCIOBHOIO M300paxeHns pe3bbbl.

YcoBepLUEHCTBOBaHA HACTPOWMKa NapaMeTpoB PeXMMa CevyeHUs: Npu co3aaHnm HoBOro
Luara OTCeYeHUs C UCMonb3oBaHMeEM criocoba CMeujeHHasi MI0CKOCMb VNN
MoeepHymas NyI0CKOCMb MOXHO yKa3aTb MMOCKOCTb OZIHOMO M3 NpeablayLuX Laros
OTCEeYeHMs1 B Ka4ecTBe MNMOCKOCTU, OTHOCMTENbHO KOTOPOI onpeaensieTcs nosioxkeHve
MMOCKOCTM TEKYLLEro Lara.

M3MeHeHbl komaHabl NnepeMeLleHnst 1 NOBOPOTa KOMMOHEHTOB.

- KomaHabl lToeepHymb komroHeHm, [loeepHymb KOMIMTOHeHM 80Kpye ocu,
lNloeepHymb KOMIMOHEHM 80KpPYy2 MOYKU O6beANHEHbI B OOHY KOMaHay —
lMoeepHymb komMnoHeHm. [locne ee BbI30Ba NOMb30BaTENb MOXET BpallaTb
KOMMOHEHT 06bl4HbIM 06pa3om (BOKpPYr TOYKM rabapuTtHOro napannenenunena) unv
yKasaTb OCb/TOYKY, BOKPYr KOTOpoW TpebyeTcsi BpalliaTb KOMMOHEHT.

- B komaHpax lMoeepHymb komroHeHm v [lepemecmumb KOMIMOHEHM KHOMKN
Bknoyumb/ebiKno4Yumb KOHMPOJIb coydapeHull  BKnoYyums/ebIkno4Yums
PexXum aemoconpsixeHuU rnepeHeceHbl ¢ [NaHenn cneunanbHOro ynpasneHns Ha
Bknaaky MNMapamempsi NaHenn CBONCTB.

MosBUNCA HOBbIN CNOCOG N3MEHEHNS NONOXEHNS NPOU3BOAHbLIX pa3MepoB — Mo
TpaekTopuun. OCHOBHOE Ha3HaYyeHne 3Toro cnocoba — nepemelleHne paamepoB 3CKU30B-
CeYeHuin B onepaumsix BpalleHUs, BblgaBnvMBaHMs 1 KNHEMaTUYECKON (MOCTPOEHHOM C
COXpaHEHWEM Yyrna HaKrnoHa CeYeHust) B MIOCKOCTb, COBMaaatoLLyto C Mobbiv
MPOMEXKYTOYHbIM U KOHEYHBIM MOMOXEHNEM ceveHus. [N nepemMeLleHnst NPOM3BOAHOMO
pa3mepa AaHHbIM cnocobomM HeOBXOAMMO ykasaTb NIOCKOCTb U TPAEKTOPUID ABUKEHUS
pasmepa.

B okHe Ceolicmea Tenepb MOXHO BblIOpaTh MCMONMHEHNE KOMIMOHEHTA, BCTABINEHHOIO B
MoZesb, a Takke UCMOoMHeHne caMo Moaernu.

CeonictBa ObosHavyeHue, HaumeHosaHue, Aemop n gpyrue (T.e. CBOWCTBA, BKIIIOYAEMbIE B
OTYeT) CTanu AOCTYNHbI ANsi U3MEeHEeHUs1 B okHe Ceolicmea ans Moaenu B LIENoM
(kopHeBoro anemeHTa [lepeBa)  KOMNOHEHTOB, B TOM YMCE BCTaBIEHHbIX 13 OMONMOTEK.
BrbnmoTeyHble KOMNOHEHTLI MOTYT TaKKe UMETb ApYyrne OOCTYMNHbIE ANsi peAaKkTUPOBaHUS
B okHe Ceolicmea napameTpbl (€CNKN 3TO NPeayCMOTPEHO BUbIMoTeKoN).

MNosiBuNacb BO3MOXHOCTb 3aaHUNSA ONTUYECKUX CBOWCTB A5 CroeB. 9T CBONCTBA
nepenalrTcs TeM ob6bekTaM Mogenu, y KOTOpbIX CBOWCTBO Ha3zHadyeHue usema nmeet
3HadeHue [o croro.
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17. Tpun cosgaHnn/penakTMpoBaHnUM Tabnuubl UCMOSMIHEHUI B YepTexe Tenepb MOXXHO
BKITHOUUTb MOArOHKY TEKCTa CCbISIOK Ha 3Ty Tabnumuy B OCHOBHOW HAAMUCK K pa3mepam
AYenkun, cogepallen CCbisky.

18. B npoueccax BCTaBKM KOMMOHEHTa B MOAESb U HACTPOMKN pexmnma CedeHns moaenm
nosiBunacb BO3MOXHOCTb ynpaBneHnsa pasmepom anemeHTa 6asnposaHus. [ng aToro
cnenyet HaxaTtb komOuHaumo knaesuw <Ctri>+<Alt>+<Shift>, ycTaHOBUTb KypCcop Ha
anemMmeHTe 0a3MpoBaHusA 1 BpaLLlaTb KONECO MbILLIN.

HepueHue. OghopmrieHue Yyepmexeu

1. lMosiBunace KomaHaa KoHuyeckas Kpueasi, No3BONALWAs CTPOUTb KOHNYECKME KPUBbIE
nyTem yKasaHWsi KOHEeYHbIX To4eK T1 1 T2, KacaTernbHbIX B HAX U TOYKM Ha KprBon nNnbo
koadppuumneHTa. KacatenbHble MOryT 6biTb 3aA4aHbl yKasdaHMeM TOYKM UX NepecevyeHns — B
3TOM CInyyae OHM CTPOATCH KakK MpsiMble, MPOXOASALLNE Yepesd YKasdaHHYH TOYKY U ToYku T1
1 12. Takke TOYKM T1 U T2 MOryT BbITb YKa3aHbl Ha CyLLECTBYOLWMX OO beKTax — B 3TOM
crny4vae KacaTernbHOW K KOHNY4ECKOW KPMBOW CTaHOBUTCSH KacaTenbHas K 06bekTy B
yKa3aHHOW TOYKe.

2. [pu co3gaHum B YepTexe accouMaTMBHOMO BUAa MOAENN, ABMSIOLLENCS 3epKanbHbIM
MCMNONHEHNEM [PYroN, YXKe CNpOeLMpOBaHHON B 3TOT YepTex MoAenu, K Buaam
[06aBnsATCS HAaANUCK CreayoLWEero coaepXKaHns:

- Ans BMOa UCXOOHOrO MUCMOMHEHUs: «[0603HaYeHNE NCXOOQHOIO UCTIONHEHUSI]»,
- Ans BMAa 3epKanbHOro UCMoNHeHUs: «[0603HaYeHne 3epKanbHOro UCNONHEHUST] —
3epkarnbHoe oTpaxeHue. OcTanbHoe — cM. [0603HaYeHNEe NCXOAHOTO UCTIONHEHWS]».

Hanuuue Takmx Hagnucem — Tpe6OBaHVIe CTaHaapTa. Monb3oBaTenb MOXET
BKMIOYNTL/OTKIIOYNTE MX CO3OaHME U HaCTpOUTb NX coaepXaHne Ha BKnagke Hadnucb

Avanora, Bbi3biBaeMoro komaHaon Cepeuc — lMapamempsbl... — Tekywjuli yepmex —
Mapamempbi dokymeHma — Bud (ans HOBbIX AOKYMeEHTOB — Cep8uc —
Mapamempebl... — Hoebie dokymeHmbl — [paghuyeckuii dokymeHm — [lapamempsbi

dokymeHma — Buo0).

3. InHeliHble u yrroBble pasmepbl Tenepb NPOCTaBNAAIOTCA B OAHOM U3 ABYX PEXMMOB: B
peXunmMe ykasaHusi TOYEK UMK B PEXMME YKasaHUs 06BbEKTOB. [N NepeknioyeHmst pexumMa
CNYXXWT KHOMKa Bb16op 6a308020 06ekma Ha MNaHenu cneumansHoro ynpaenexus. Mo
YMOSYaHMIO NIMHENHbIE pa3Mepbl CO34a0TCS B PEXMME YKkaszaHWUs TOYeK, YTO No3BonseT
yKasblBaTb TOYKM NPUBSI3KM pa3Mepa, a YrioBble — B peXrMe yKa3aHUsi OTPE3KOB, YTO
NO3BONSIET YKa3blBaTb CTOPOHbI yria.

4. Cnucok PaameweHue mekcma, No3BoMsOWMIiA BbiOpaTb BapMaHT pacnofoXeHus
pasmMepHOn Hagnucu, nepeHeceH ¢ Bknagkn NMapamempsi NaHeny CBOMCTB Ha BKaaKy
Pa3mep.

[ob6aBneH HOBbIV BapuaHT pa3MeLLeHMs TEKCTa, NO3BONSAIOLLNA paCNoONOXUTbL HAL4MUCh
nobbiM cnocobom — no cepeanHe/CHapyXn BbIHOCHbIX NTIMHUIA, NPOU3BOSBHO UK Ha
nonke — 6e3 aBHOro Bblbopa BapuaHTa 13 cnmcka. Cnocob pasmelleHns onpegensieTcs
CUCTEMOW MO NOMOXEHMIO HAANNCKU, KOTOPOE NOMNb30BaTeNb 3a4aeT MbILLbIO B OKHE
AOKyMEeHTa Npu NpoCcTaHOBKe pasmepa. OTOT HOBLIN BapuaHT Ha3BaH Aemomamuyeckoe
pa3mMeuwjeHue.

MpexHun BapnaHT Aemomamuyeckoe pasmMeujeHue (npegHasHadeHHbIn ans
pasMeLLeHnsa Haanucy nocepeanHe Mexay BblIHOCHBIMU JIMHUSMW U CHapPYXn OT HUX)
nepenmeHoBaH B PukcuposaHHOe pasMmeujeHue.

HoBbI BapnaHT pasmeLleHnsa TeKCTa JOCTYMNEeH BO BCEX pasmepax, npeaycMmaTpuBaroLLmx
HaCTPOWKY MOMOXEHNS HagNUCK, KpoOMe SIMHEMHOrO LLerHOro, SIMHENHOro U YriioBOro ¢
00pbIBOM 1 pagnanbHOro ¢ 3fioMomMm.

5. [OopaboTaHbl KOMaHAbl NOCTPOEHUS JTOMaHOWN N KPUBBIX.

- KomaHga NURBS nepevmMeHoBaHa B CrinaliH no nosrocam. B 3Ty komaHay v B
komaHay JlomaHasi po6aeneHa Tabnuua KOopauHaT BEPLUMH, B KOTOPOW
oTobBpaxalTCst KOOpANHATLI TOYEK, 3afaHHbIX AN NOCTPOEHNs. BO3MOXHO YTeHue
OaHHbIX B Tabnuuy 13 BHELLHero dpanna n 3anucb KoopanHat ns Tabnuubl B dann.
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10.

11.

- KomaHpga Kpueasi be3abe 3ameHeHa komaHaon CrinaliH no mo4vkam. [pn NOCTPOEHUK
chnnavHa no To4Kam MOXHO BblOpaTh TUN co3gaBaemMon kpueon: NURBS-kpueasi no
moykam vnn be3be 1 ykasaTb cnocob dopMmnpoBaHns NapaMeTpoB TOYEK:
JlureliHblil, Mo dnuHe xopdbi, enmpocmpemumenbHbil. Kpome TOro, B pexnme
penakTMpoBaHUS CO30aHHbIX BEPLUMH MOXHO YNpaBnsaTb (POPMON crinanHa B KaXKaomn
BepLMHe, 3a4aBasi HaNpaBneHne N AnNvHy BEKTopa NPOn3BOLHON N 3HaYeHne
KPVBU3HbI.

Ha o6bekt NURBS-kpuegasi o mo4kam MOryT HaknaablBaTbCA napameTpuyeckme
OrpaHuUYeHusl.

MepepaboTaH hyHKUMOHaN aBTOCOPTUPOBKM ByKBEHHLIX 0603Ha4YeHUN. B aBToCOpPTMPOBKE

Tenepb MOIyT y4acTBOBaTb JIMHMU-BLIHOCKM U pa3Mmepbl. Kpome Toro, ctano BO3MOXHO:

— MeHATb OyKkBbl B 0603HAYEHMSIX MPOCTON NepecTaHOBKOM 0603HAYEHWI B CMINCKE
copTUpyembix 06bEKTOB (paHee Ansi 3Toro TpeboBanocb OTKYNTL aBTOCOPTUPOBKY,
ncnpaeuTb OYKBbI M CHOBA BKITHOUUTbL aBTOCOPTUPOBKY),

— npuceamBaTb pa3HbIM 0603HAYEHNSIM OOHY U Ty ke OYKBY C COXpaHEHUEM
aBTOCOPTUPOBKMY,

=~ MCKIKYaTb U3 aBTOCOPTUPOBKM OTAENbHbIE 0603HAYEHUS.

OTN BO3MOXHOCTM peann3oBaHbl 3a CHET UCMOSb30BaHUSA A5 aBTOCOPTMPOBKM TOrO Xe

MexaHu3ma, YTo 1 Ans Hymepauun: co3gaHa CUCTEMHasi rpynna Hymepaumm

#Aemocopmupoeka, BKIHOYEHNE B KOTOPYO OOBEKTOB O3HAYAET, YTO OHU Yy4aCTBYIOT B

aBTOCOPTMPOBKE, T. €. NonyyatoT ByKBbl, onpeaensemMble HAaCTPONKOW rpynnbl

#Asmocopmupoeka. HacTponka aTon rpynnbl No-NpexxHeMy NpPon3BOANTCS B pasdene

Aemocopmupoeka HacTpoe4dHoro guarnora. B gnanor no6aeneHbl onuumu, no3sonstowme

BKIHOYATb M OTKIHOYATb COPTUPOBKY OOBEKTOB NO YMOSYaAHMIO.

Mopsigok paboTkl ¢ 06beEKTaMN HE N3MEHUIICS: AN TOro, YToOblI 0OBLEKT y4acTBOBas B

aBTOCOPTMPOBKE, HEO6XOAMMO NPW ero co3gaHum U pegakTMpoBaHMM BKITHOUNTD OMUMIO

Aemocopmupoeka Ha [NaHenun cBOMCTB. VcknoyeHne cocTaBnsitoT pa3amepbl — OHU

pobaensatoTca B rpynny #Aemocopmuposka TONbKO BPYYHYHO.

MosiBUNack BO3MOXHOCTb accoumMmpoBaTb 0603Ha4YeHMs LepOoXoBaToCTH, 6asbl U NNHWIA-
BbIHOCKM (B TOM YMCIe BXoAsLLMe B COCTaB Apyrnx o603HayeHnin) ¢ BbIHOCHbIMU 1
pasMepHbIMU AIMHUSIMX Pa3MEPOB, a Takke C OTBETBMEHUSIMU U NOSIKAMUN FIMHUIA-BBIHOCOK
(paHee oHM accouMMpPOBanNMCh NULLL C FEOMETPUYECKMMUN OO BEKTaMM).

MosiBunachk BO3MOXHOCTb CO30aHMS TEKCTOBbIX METOK — HagNUCEN, CBSA3aHHbIX C
obbekTamun. TekCcToBble METKM MOTyT ObiTb Ao06aBnNeHbl K 0603Ha4YeHUo gonycka hopmbl,
0003HaueHnto 6asbl 1 3HaAKy LWepoxoBaTocTu. Co3gaHne TEKCTOBOWM METKMN NPOM3BOAUTCA
koMmaHngon Jo6aeumb meKkcmoegyro MemkKy U3 KOHTEKCTHOTO MEHIO BblAENEHHOrO
obbekTa, yaaneHne — komaHaon Y0anume mekcmosyro Memky. [10 ymMonyaHuio HoBas
TEeKCTOBas MeTKa COAEPXKUT OAMH CMMBOI «3Be304kay. [1pn He06XOAMMOCTU TEKCT METKM
MOXHO OTpedaKTMPOBaTb Kak OObIYHbIN TEKCT Ha YepTexe. HacTponka napameTpoB METKU
(B TOM Yncne 3agaHme ymonyaTenbHOro TekcTa) NMpou3BoanTCs B pasgene Tekecmoseasi
Memka HacTpoevHoro guanora (Ha Bknagke Hoeble 0OKyMeHmbl — ANS HOBbIX
rpadu4eckmx AOKYMEHTOB, Ha BKnaake Tekywjuli Q0OKyMeHm — O TEKYLLEero
AOKYMEHTA).

MosiBunacbk BO3MOXHOCTb pa3MeLLEHNSA BMAOOB YepTexa corrnacHo TpebosaHnam 1ISO 128-
30 2001 (E). Ansa Boibopa BapuaHTa pa3MeLLeHns CnyxuT rpynna onuumi MNpoekyuoHHbIU
Memo0 B Anariore HaCTPOWMKM NapameTpoB HOBOro BMAa. OTa rpynna cogepXxut onuuu: Mo
nepeomy yany v lMo mpembemy yany. 1o ymonyaHuio BkntodeH metoq lNMo nepeomy
yarny — eMy COOTBETCTBYET CXema pa3meLleHms Bngos, npuHsaTtas B FOCT 2.305-2008.

KomaHga BcTaBku oparmeHTa B rpadonyecknin JOKYMEHT (UIn 3CKu3) Tenepb Nno3BonsieT
BCTaBNATb oparMeHThbl U3 6ubnnotek dparmeHToB (*/fr). [Ins aToro HyXkHO B Ananore
OTKpbITUS hbanna, NosiIBNAOLLEMCS NOCNe Bbl30Ba KOMaHAbl, BbibpaThk TMN annos
KOMITAC6ub6nuomeku ghpaecmeHmos (*.Ifr) n ykasaTb HyxHyto 6ubnunoteky. Boibop
¢dparmeHTa Nnpon3BoamTCcAa Ha [NaHenn cBOMCTB B NpoLIECCEe BCTaBKM.

YcoBepLUeHCTBOBaH NpoLecc peaakTMpoBaHUs NMMHENHbIX Pa3MEPOB C NMOMOLLbIO
XapaKTepHbIX TOYEK: Tenepb, ecnv pasmMepHas Haanucb, pa3meLLeHHas Bpy4YHyro vnu
Aemomamu4eckKu, HaXO4NTCHA CHapY>un OT BbIHOCHbIX JIMHWIA, TO HA KOHLE pa3mepHOn
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12.

13.

14.

15.

16.

17.

JINHUN NOABINAETCA XapakTepHad TO4Ka, npun nepemMeLlleHnm KOTOpOI7I q)OpMMpyeTCFI noJika.
,El,nlea JINHUN-BbIHOCKN B 3TOM Clly4ae paBHa HYyIKo, T. €. NoJiKa Ha4YnHaeTcd OT p83MepHOIZ
JINHNW.

Tenepb n3obpaxeHune, Nony4yeHHoe B pe3dynbTaTte Co3aaHus BbIHOCHOMO 3fieMeHTa B
HeaccoLMaTMBHOM YepTexe, CBA3aHO C UCXOAHbIM n3obpaxeHnem. Ecnu ncxogHoe
nsobpaxeHue (T. e. BUA, B KOTOPOM HaxoauTcs 06o3HayeHe BbIHOCHOMO 3rieMeHTa)
N3MEHEHO, TO BN C N306paxeHNneM BbIHOCHOrO 31ieMeHTa OTMeYaeTCsl KpacHoM
«ranoykon» B [lepeBe mogenu, a B OKHe YepTexa oTobpaxaeTca nepevyepkHyTbiM. YTobbl
NPUBECTU BLIHOCHOW 3NIEMEHT B COOTBETCTBME C UCXOAHBIM BUAOM, CrieayeT Bbi3BaTb
komaHay lNMepecmpoumsb 13 meHo Bud unu komaHay lMepecmpoums eud 3
KOHTEKCTHOro MEeHI0 BbIHOCHOMO anemeHTa B [lepeBe yepTtexa.

MosiBunacbk BO3MOXHOCTb OTOBpaeHnsa pamok (T. €. rabapuUTHbIX NPSIMOYTOSTIbHUKOB)
aKTUBHbIX BUOOB YepTexa (paHee pamku oTobpakanvcb NULLb A5 BbIKMKOYEHHbIX U
accoumaTuBHbBIX BUOOB). BkoueHMe/oTKIIoUYEHNE 1 HACTPOWKa napameTpoB oTobpaXKeHus
paMoK BMAOB NPOM3BOANTCS B Anarnore HacTpOWMKN OTPUCOBKM BUOOB.

B okHe Ceolicmea Tenepb AOCTYMHbI BHELUHWE NEPEMEHHbBIE BCTABMEHHbIX B JOKYMEHT
dparMeHTOB.

Tenepb Kk pasMepHOM HaANUCKU NIMHEWHOrO pa3Mepa, CUMMETPUYHOITO OTHOCUTENBHO
OCEBOW NHWMK, aBTOMaTnyeckn gobaensetcs 3Hak agnametTpa. CUMMETPUYHBIA NIMHENHbIN
pa3mep co3gaeTca KomaHaow JIuHelHbIU pa3Mep NyTeEM yKazaHUA OCBOM JIMHUKN N TOYKM
nnn komaHgon JluHelHbIU pa3mep ¢ 06pbIBOM NyTEM YKazaHUs OTpeska U
napansiefnibHon eMy 0CeBOW JIMHUM.

MpuBsi3Ka K cepeanHe KpMBOW Tenepb OCYLLECTBSETCA C NOMOLLLIO NpuBsA3kn CepeduHa
(paHee aonsa atoro ucnonb3oBanack npuedaska bauwkalwas moyka).
MosiBNacb BO3MOXHOCTL 3aaHNsA ANUHbLI NPOAOIHKEHNSA pa3MepPHbIX NMUHUIA pa3MepoB: B

Amarnor HacTPONKM NapaMeTpoB OTPUCOBKM pasmMepoB A06aBNEHO Mone ebixod
pa3mMepHbIX TUHUU 32 8bIHOCHYHO.

Paboma ¢ mekcmom

1.

MosiBMNacb BO3MOXHOCTL CO34aHMs 3epKarnbHO OTPaXeHHOro TeKcTa B rpadonyeckmnx
AOKYMeHTax M ackm3ax. [1ns aToro cnyxmt onunsa 3epkasibHoe ompa)eHue Ha BKragke
Pa3smewieHue NaHenn cBONCTB NpU CO3gaHUN HAAMUCHK.

YnpaBneHue BUOOM TeKcTa Npu BbINONHEHUN koMaHabl CuMMempusi Npon3BOAUTCS C
NMOMOLLIbIO onuun 3epkasibHO ompasumbs mekcmal. [py BKIOYEHHON ONUUN TEKCThI
3epKanbHO OTpaXkalTcs, MPU OTKIMIOYEHHON — COXPaHSOT BUA.

Tenepb MOXHO HACTPOUTL KONMYECTBO M PACMONOXEHNEe XapaKTepHbIX TOYeK Ans
nepeMeLleHns Hagnucu (oTobpaxarTcsa Npu ee BbiAeNeHnn) B rpadpnyeckom JOKYMEHTe v
acku3e. [loCTynHO Tpy BapuaHTa, B TOM YMCMe C pacrnonoXeHneM ToYeK No yrnam v B
cepeamHax CTOPOH rabapuTHOro NPSMOYroribHMKa Hagnucu. Hactporika BbINONHSAETCA B
awnanore, BbidbiBaeMoMm komaHgon Cepeuc —lMapamempbl — Cucmema —
Ipagpuveckuli pedakmop — XapakmepHblie MOYKuU.

Bo Bce ananory HacTporikM TEKCTa AN HOBbIX M TEKYLLEro JOKYMEHTOB (HacTpolika TekcTa
TEKCTOBOIo JOKYMEHTA, TEKCTA Ha YepTexe, TeKCTa TeXHUYECKUX TpeboBaHuin) gobaeneHa
kHormka lMapamMempsbi cnucka, No3BoNsoLWas HacTPOUTb HymepaLmio ab3aLes.
OcoGEHHOCTLI0 HACTPOMKN NapaMeTPOoB CrMCKa A TEKCTa Ha YepTexe SABMNSeTCs To, YTo
OHa UCMOoNb3yeTcs TONbKO B HOBOM TEKCTOBOM 06beKTe rpachmyeckoro AokymeHTa. Ee
n3MeHeHve nNpu paboTe C TEKCTOM He BNUSIET HA HACTPOWKY AOKYMEHTa U apyrme
TEKCTOBble 06beKTbl. B ocTanbHbIX criyyasix (CNMcku B TEKCTOBOM LOKYMEHTE U
TEXHUYECKMX TpebGoBaHMSAX) U3MEHeHe NapaMmeTpoB crincka npu paboTe ¢ TEKCTOM
M3MEHSIET HAaCTPOIKY OKYMEHTa 1 HaoGopoT.

Tenepb MOXXHO U3MEHATb NOPAAOK CNEeAoBaHNA pa3aenoB TEKCTOBOIO AOKYMEHTA,
«nepeTackmMBas» MX MblLbO BBEPX MW BHKU3 B NIEBOM OkHe MeHempkepa AoKyMeHTa.
dopmaT 1 opueHTaLmMs NTMCTOB NpU NepeMeLLeHN pasaena CoXpaHaoTCs.
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Meyamp

1.

Tenepb AN neyaT MHOTOMMCTOBOIO JOKYMEHTA M3 IMaBHOro OkHa (T.e. Yepes avanor
Meyamb dokymeHma, 6e3 Bxofa B NpeaBapuTesbHbIA MPOCMOTP) AOCTATOYHO, YTOObI
NNCTbl UMENU Of4MHaKOBbIV pa3mep. PaHee TpeboBanack Takke oaMHaKoBasi opueHTauus.

B pexvmMe npeaBapuTenbHOro NpocMoTpa nepes nevatbio nosiBunack komaHga
Macwma6 no ebideneHHbIM nucmam. locne ee BbI30Ba BblAENEHHbIE NNCTbI
0oTOGpaxatoTCs MONHOCTLI0 B MAaKCUMarnbHO BO3MOXHOM MacLuTabe.

Mpn aBTONOAIOHKE NUCTLI JOKYMEHTOB TENepb MOryT aBTOMaTU4eCKM NOBOpaYMBaTbCs Ha
90°, ecnn 310 HEOBXOAMMO AN BLINONIHEHUS NOATOHKM, T.€. ONTMMMN3aLNN pa3MeLLeHns
AOKYMEHTOB Ha Oymare. PaHee aBTONoAroHka BbINOMHSANACh NWLb 3a CYET U3MEHEHUS
mMacLuiTaba nucTos.

Tenepb nocne BbINOMHEHUS B NpeABapUTENIbHOM NPOCMOTPE onepauunin, U3MEHSHOLLNX
KONMUYeCTBO CTPaHUL, NeYyaTu, Ha aKkpaHe oTobpaxkatoTcsl He BCe NUCTbI, KaK paHblLe, a Te
e, YTO ObINM BUAHLI HA MOMEHT 3anycka onepauuu.

Paboma co cneyudgukayueli

1.

Tenepb Npu OTKPLITUM CnieundukaLm He NPON3BOLAUTCH €€ aBTOMaTN4YeCcKas
aKkTyanusaums, a NuLLb BbINOMHAETCH NpoBepKa COOTBETCTBUA MexXay cneundukaumen n
NOAKIMOYEHHBIMM K HEW fOKyMeHTamun. Ecnv oGHapyxeHo paccornacoBaHme, To
cneundmkaums oTtobpaxaeTcsa NepevYepkHyTON MYHKTUPHBIMU NIMHUSIMU U BblaaeTcs
3anpoc Ha nepecTtpoeHne cneundukaummn. lNonb3oBaTenb MOXET:

- [loaTBepanTb NepecTpoeHne — CBA3aHHble Co crieumdmrKaumen YepTexmn n cbopku,
KOTOpbl€ Ha AaHHbIN MOMEHT He aKkTyasbHbl, NepecTpanBatoTCs, Nocne Yero gaHHble 13
HUX NepegarTcs B cneundurkaumio.

- OTkasaTbCs OT NePecTpoeHnNss — HU cneundurkaLms, HA NOAKIMOYEHHbIE K HEel
OOKYMEHTbI He U3MEHSIOTCH; cneundukaung octaeTcs nepevyepkHyTon, HO 3TO He
MeLlaeT ee pefakTupoBaHuio 1 neyaTu. MNMpn HeobxoamMmocTn cneundrkaumo MOXHO
nepecTpouTb NO3Xe — C NOMOLLbI KOMaHabl Bud — lMepecmpoums.

3anpoc Ha nepecTpoeHne cneumnduKkauum MoXeT NosIBAATLCA HE TONbKO NP OTKPbITUM
cneundukauumn, Ho 1 Npu paboTe ¢ HeRn, ecnv B NOAKMYEHHbIX AOKYMEHTaX NpPOoM30LLIN
N3MeHeHus, TpebytoLme nepeaayn B cneumpukaumio.

[lo6aBneHbl HACTPONKK, yNpaBnALLMe aBTOMaTU4eCKMM OOHOBNEHNEM N COXPAHEHMEM
AOKYMEHTOB, MOAKITIYEHHbIX K cneumndukaumm. [JaHHble HaCTPONKM NPon3BOAATCS Ha
Bkragke Cucmema obLiero HacTpoeyHoro gvarnora, B pasgene Pedakmop
cneyugukayuli — Mapamempbi 06HO81IeHUSI O0KyMeHmMoe. OTOT pa3fen COAepXuT
ABe onumn (Mo yMONYaHMUIO BKIKOYEHbI):

- [lpu nepecmpoeHuu cneyugukKayuu coxpaHsimb MoOKIF04YeHHbIe OOKYMeHMbl,
OMKpPbIMbIe 8 «C/IENOM» PEXUME — €CIN BKIOYEHA, TO NOAKMIOYEHHbIE K
cneundukauumn JOKyMeHTbl, KOTOpble NPy ee NepecTpoeHnn Gbinm OTKPbITbI B
«CINenomy» pexvMme 1 NepecTpoeHbl, 3an1cbiBalOTCs Ha AUCK HEMEOIEHHO U
6e3yCcrnoBHO, a eCnn OTKIKYEHA, TO 3TU JOKYMEHTbI 3anncbiBalOTCA TOMbKO Nocne
COXpaHeHus cneumMduKkaumm 1 He 3anucbiBalOTCs B CriyYae 3akpbITvs cneundukaumnm
©e3 coxpaHeHus.

- [lpu coxpaHeHuu cneyugukayuu nepedasampb 0aHHbIe 8 MNOOK/IIOYEHHbIe
OOKyMeHmMbI — eCny BKMOYEHa, TO NPy COXpaHeHUn cneumndmkaLmm npon3BoanTcs
aBTOMaTMYeckasl nepefaya AaHHbIX U3 Hee B NOAKMHOYEHHbIE JOKYMEHTbI, ECIN
OTKItOYEHA, TO Nepeaaya He NPOM3BOAUTCS HU MPU COXpPaHEHUU crnieumduKaLmmn, Hu
npu Bbl3oBe koMaHabl CUHXPOHU3ayusl.

MosiBunack BO3MOXHOCTb COPTMPOBKM OOBEKTOB B pasaenax creuudukaumm bonee 4yem
Mo OfHOW KornoHke. [MNonb3oBaTenb MOXeT 3aAaTb CMMCOK KONOHOK, MO KOTOPbIM
NPOM3BOANTCA COPTUPOBKA, U TUM COPTUPOBKM B Kaxaon U3 HUX. CopTUpOBKa Mo KONOHKaM
BbINOJIHAETCS B TOM NOPSIAKE, B KOTOPOM OHW MepeymncrieHbl B cnvcke. [laHHas HacTpoika
NPOM3BOAUTCS Ha HOBOW BKraake Copmupoeka anarnora pefakTupoBaHus CTUNs pasgena
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cneuundmrkaumm. 3ta BKNagka coaepxut onunto O6bekmsi 6 pa3desie copmupogams
(nepeHeceHa c Bknagku Hacmpoliku) 1 CrcoK KONMOHOK C YKa3aHWeM TUMOB COPTUPOBKM.

MosiBuNack BO3MOXHOCTb yrpaBrneHus NopsiAikoM COPTUPOBKN 06BbEKTOB cneuundumkauumn no
koay B pasgene [JokymeHmauus. Ona atoro B nognanky \Sys rmaBHON nanku CUCTEMb
nobaeneH dann GRAPHIC.KDSP, cogepxallmi nepeyeHb KogoB JOKYMEHTOB B TOM
nopsiake, B KOTOPOM OHM AOSMKHbI CrieaoBath B pasgene [JokymeHmauus CornacHo
ctaHgapTty. dopmart panna TEKCTOBbINW, T.€., OTpedaKkTUpoBaB AaHHbIV cann,
nonb3oBaTeNlb MOXET UBMEHUTb YMONYaTENbHYIO COPTUPOBKY, HAaNnpuMep, B cryyae
ncnonb3oBaHWs HeCTaHO4apPTHOro koda. PaHee copTmMpoBKa no kogy Nnponssoannach
cornacHo nopsagky cnegosaHuna kogos B dpanne GRAPHIC.KDS.

Ecnun ceowncTtBy Pa3desn crneyugukayuu KOMMOHEHTA UK Tena NPMCBOEHO 3HaYeHne
Mamepuarbsi, TO B 94enky HaumeHosaHuUe COOTBETCTBYHOLEro o6bekTa cneumdukaumum
Tenepb aBTOMaTM4eCKM 3aHOCUTCA 0603Ha4YeHe MaTepuana 3Toro KOMNOHEHTa Unu Tena.
Kpome Toro, o60o3Ha4yeHne martepumana CTaHOBMTCS Takke HauMeHOBaHUEeM
KOMMOHeHTa/Tena. AHanorm4Ho, ecnv cBoncTBy Pasden crneyugukayuu Mogenu B Lerom
npucBouTb 3HavyeHne Mamepuarsbl, To 0603Ha4YeHNe maTtepuana mogenu 6yaeTt nepeaaHo
B ee 06bekT cneundmkaumm (onss cbopkn — BO BHELIHUIA OOBEKT) N B HAMMEHOBaHMe.

Umnopm u akcnopm

1.

wn

B omanor HacTpoiku YTeHus dannos popmata DXF nnn DWG Ha Bknagky [JaHHbie
pobasneHa onuus paHuybl 8UO0BbLIX 3KpPaHO8 o 2abapumam. Ecnu oHa BKNoYeHa,
TO dhopma BMAOBbIX IKPAHOB MMMOPTMPYEMOro JOKyMEHTa ynpowaeTcsa Ao rabapuTHbIxX
NpsiIMOYronbHUKOB. B pesynbTaTte, ecnv BMAOBbIE 3KPaHbl He NpsimoyronbHbl, B KOMITAC-
AOKYMEHTE MOTyT OKa3aTbCA «NULWHNE» 0OBEKThI, HE OTOOpaXKaBLUMECS B MCXOOHOM
OOKYMEHTe 13-3a TOro, YTo HaxoAunNuch 3a npegenamu BUaoBbIX aKpaHoB. [Mpu
OTKITHOYEHHOW onuun hopma BUOOBbLIX IKPAHOB He ynpoLlaeTcs, Ho 06paboTka OKYMEHTa
MOXET 3aHMMaTb borbLlee Bpems.

Tenepb Bo3amoxxeH nmnopt dannos Parasolid 4o 25-o1 Bepcun pbopmaTa BKITHOYUTENBHO.

YcoBepLUeHCTBOBaAH 3KCNOpT AOKYMeHToB B oopmat PDF.

— [lapameTpbl pasHeceHus, ecrniv OHM 3afaHbl B COOpOYHON Mogdenu, nepegatotcs B pdf-
dann. MNpu npocmoTpe Takoro danna B Adobe Reader ynpaBneHue pasHeceHnem
NPOV3BOANTCH C MOMOLLLIO 3NieMeHTa Ana npocMoTpa aHnmauum Ha naHenn 3D-
WHCTPYMEHTOB.

- B guwanore Hactpowiku 3anucn B dopmat PDF nosiBunacek onuna CoxpaHumsb
Hacmpoliku. Ecnv oHa BKnioYeHa, To napaMeTpbl, yCTaHOBIEHHbIE AN 3anncu
TeKyLero AoKyMeHTa, 6yayT NCnonb30BaTbCA ANs 3anucu BCex NocneayoLmx
OOKYMeHTOB. [Mpun coxpaHeHun cneumndmrkaumi, rpadnyecknx N TEKCTOBbIX JOKYMEHTOB
B HACTPOEYHOM Ananore NpucyTcTByeT Takke KHonka ®@usmbmp, No3BonsoLLas
HacTpOMTb PMNbTPLI BbIBOAA

YcoBepLueHcTBOBaH aKcnopT moaenen B popmat STEP AP214 n nmnopTt u3 atoro

dopmarTa.

- [losBunacb BO3MOXHOCTb YTEHUS U 3aNnCKN TEXHUYECKNX TpeboBaHMN.

- [lpw HacTpoKrKe aKCnopTa MOXHO BKITOUYNTbL reOMeTpruyeckoe npeacraBneHne TekcTa
(31O 03Ha4aeT, uTo BYyKBbI BYAYT NepenaHbl Habopamm OTPE3KOB) M BbIBpaTh CUCTEMY
KoopAauHaT, B KOTOPOM AOSMKHA ObITb 3anncaHa mogens. HeBnaMmMble 06beKTHI Npy
3anmcm CoOXpaHaoT NPU3HaK «CKpbITbI» (paHee, ecrniv nepegaya CKpbITbIX 0ObEKTOB
Oblna BKIKOYEHa, OHW 3anuCbIBanucCh Kak BUANUMbIE).

- [lpu HacTporke nMnopTa MOXHO BKITHOYUTL CLUMBKY NOBEPXHOCTEN N 3aaTb TOYHOCTb
CLUMBKW (MaKCMManbHoe pacctosHue Mexay pebpamu clumBaeMbiX MOBEPXHOCTEN).

YcoBepLUueHCTBOBaH akcrnopT mogaenen B popmat IGES n umnopT 13 atoro coopmara.

- [losaBuncs guanor HaCTPOWKKU 3anucu, B KOTOPOM MOXHO BbliGpaTb 3KCMOpPTUPYyEMbIE
00bekTbl (Tena, NOBEPXHOCTU, KPMBbIE, TOUKU, 3CKU3bI), YKa3aTb CUCTEMY KOOPAMHAT, B
KOTOPOW OHW OOSMKHbI ObITb 3anucaHbl, yTOYHUTL CBeAeHMs 00 aBTope 1 opraHu3auuu,
BBECTW KOMMeHTapui. [Ins BbI30Ba HACTPOEYHOro Anarnora HyXXHO BblbpaTb KoMaHay
CoxpaHumb ¢ napaMmempamu U3 MeHI0 KHONkn CoxpaHume nNpu 3anucu danna.
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- [losiBunca guanor HaCTPOMKU YTEHUS, B KOTOPOM MOXHO BblBpaTb MNOPTUPYEMbIE
06beKTbI (TeNna, NOBEPXHOCTU, KPMBbLIE, TOYKK), BKIOYUTD UM OTKIMIOYNTD CLUMBKY
NOBEPXHOCTEN N 3a4aTb TOYHOCTb CLUMBKU (MaKCMMarnbHOE pacCcTosHUE MeXay
pebpamu clumBaemblx NoBepxHoCcTen). [1ns Bbl30Ba HACTPOEYHOro Ananora Hy»Ho
BblGpaTh KOMaHaQy OMKpbIMb ¢ NapaMmempamu N3 MEHIO KHOMKN OmMKpbImb Npu
YTeHun hanna.

6. [NosBuncsa ananor HacCTpPonkn sannucu mogenen B popmat STL. B aToM gnanore MoxHO
BblibpaTh aKCNOPTUPYEMbIE OOBHEKTLI: TEMNA UMM NOBEPXHOCTU, CUCTEMY KOOPAMHAT U
€4VHWLbI ANWHBI, B KOTOPbIX OyayT 3anmcbiBaTbCA pesynbTaTbl TPUAHTYIIALMMK, @ TakkKe
TOYHOCTb TPUAHTYNALMM:

— MakcuMmarbHOe fIMHENHOE OTKNOHEHME TPEYIrOSbHbIX FPaHen OT MCXOAHOM
NOBEPXHOCTH,

— MakcuMMarnbHOe YrfioBoe OTKNOHEHWE HOpMarnen TpeyronbHbIX rpaHen apyr oT apyra,

- MakcuMmarnbHasa anuHa pebpa TpeyrofibHOWM rpaHu.

7. TMosiBMNacb BO3MOXHOCTb AOMNOSTHUTENBHON HACTPOMKKN 3KCNopTa rpacpmnyeckmnx
nokymeHToB B popmaT DXF n DWG — ¢ nomoLusto ini-channa. dann JormKkeH Ha3blBaTbCH
dwgdxfExpAdvanced.ini n HaxogMTbCA TaM Xe, rae KOHUrypaunoHHbli ann ubnmoTteku
akcnopTa dwgdxfExp.cfg (no ymonyaHutio B nanke C:\Users\<User>\AppData\Roaming\As-
con\Kompas3D\[eepcus]). B banne gomkHa 6biTb cekums [Export], koTopasi MoxeT
cogepxaTb crnegytoLmne Krouun:

- LinestyleByl. ayer — ynpaBnsieT napameTpoM Tum fUHUU; 3HAYEHNS KIoYa:
= 0 — T\N NUHUIA 3aBUCUT OT CTUNS,

- 1 — Bce nuHum umetot tnn o crnoro (ByLayer);

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

3HaYeHUs Knova:
- 0 — 3anuBka ceporo LBeTa,
- 1 — obbekT «mackuposkay (Wipeout);

— OneBlockFrglnsert — onpegenseTt, 6ygeT N B AOKYMEHTE cO34aBaTbCsa OTAENbHOE
onpederneHue brioka (Block Definition) ona kaxnoro U3 exoxdeHut 65oka (Block
Reference), o6pasyomxcsa B pedynbTare 3KCnopTa BCTaBOK OAHOIO U TOro Xe
dparmMeHTa; 3Ha4YeHUs Krtova:

- 0 — kaxpoe BxoxaeHune 6roka umeeT cobCTBEHHOE onpeaeneHme,
- 1 — Bce BXxoXaeHusi brnoka, COOTBETCTBYIOLLME BCTAaBKaM OAHOIO U TOrO e
parmeHTa, umetoT obLiee onpeaeneHve.

8. WcknoveHa Bo3amoxHocTb 3anucn KOMIMAC-gokymeHToB B hopmaTt WMF.

lpunoxeHus

1. [OopabotaHa 6ubnuoTteka Cep8ucHble UHCMPYMEHMbI.
— [JobGaBneHbl KOMaHAbI:

- [obaeneHa komaHga Cumeosibi 830s1b Kpueol. OHa NO3BOMSIET PACMONOXUTb
BBEAEHHbLIE CUMBOJbI (OHM AOIMKHbI ObITb pasaeneHsl Npodenamm) BOOSb YKa3aHHOW
KpvBoW. [1oCTynHbI cneayroLme HacTPONKK:

— BbIOOP y4acTka KpuBoOWn,

- 3ajaHue CMeLLEHUS — pacCTOSHUSA MexXay KpMBOW 1 cuMBONamu,

- Bbl6Op HanpaBneHus,

- BbIGOP OpMEHTaLMN — KaxXablil CUMBOIN NOA onpeAeneHHbIM YriioM K KacaTenbHou
B COOTBETCTBYHOLLLEN TOYKE KPMBOW MU BCE CUMBOSbI MO OOHUM U TEM Xe YrNoM K
rOpU3OHTanu.

- Bcmaeka ¢hueyp, 3Hakoe, 0603Ha"4eHull — NO3BOSSIET BCTABNATb B JOKYMEHT
dparmeHTbl U3 Gubnunotekn *Ifr, ykazaHHOM Nonb3oBaTeNeM Npu HaCTPonKe
npunoxenus. Mo ymonyanuo ncnonedyetca bubnuoteka Shapes_and_signs.Ifr,
coAepxalyas cnegytowime n3obpaxeHus:

— KOHTYpBbI (S-KpuBble, Ayrn, CKOObI)
- 0603HavYeHnsa cneynanbHbIX ONTUYECKUX MOKPLITUN,
= YCIOBHbIE 3HaKW,
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2.

— (purypsl (kOHyC, TOp, Nas u Aap.),

— LEHTpOBbIE OTBEPCTMSA,

— 3NEeMeHTbl KUHEMaTUYEeCKNUX CXeM (KMHeMaTU4eckue napbl, Kynadku, mydThbl,
nepegayv, NOALMMHUKW, TonKaTenu n ap.).

- Omeepcmue no wabroHy — No3BONsieT BCTaBUTb B AJOKYMEHT n3obpaxeHue
OTBEPCTMSA, NapaMeTpbl KOTOPOro 3anncaHbl B ykazaHHOM LwabnoHe. LWabnoH
[OMmKeH ObiTb CO3aaH 3apaHee B NpoLecce NOCTPOEHUS APYrMX OTBEPCTUN.

- Aemomamu4eckoe rnpeobpasoeaHue 3a/1u80K 8 WMpPuUxoe8Ku (u Haobopom) —
NO3BONAET 3aMEHUTb YKa3aHHbIE 3arMBKN LUTPUXOBKAMM C yMon4yaTernbHbIMU
napaMmeTpamun n Ha0bopOT, 3aMEHNTb LUTPUXOBKM 3aNMBKaMMU.

- lMpeobpa3oesaHue 3a51u80kKk 8 WMpPUxXo8KU (u Haobopom) no obpasyy —
NO3BONSAET 3aMEHUTb YKa3aHHble 3ariMBKM LUTPUXOBKaMM C NapameTpamm, B3ATbIMU C
y)Ke CYLLIECTBYHOLLEN B JOKYMEHTE LUTPUXOBKKN (0bpasua) n HaobopoT, 3aMeHNTb
LUTPUXOBKM 3anuBkamm ¢ napameTpammn obpasua.

- lModobue o6bLekma — NO3BONSAET NOCTPOUTL IKBUANCTAHTY YKa3aHHOW KPUBOW;
BO3MOXXHO CO3[aHNEe OAHOW 3KBUOANCTAHTbI — C BbIOPaAHHOM CTOPOHbI OT 06BbEKTa
Unn aByx — ¢ 00enx CTOPOH.

- HapyxHasi peabb6a — no3BonseT co3aatb B JOKYMEHTE N300paxeHne CTepXHS
3afaHHOro anameTpa c pe3bbont (Bua ceepxy); BOSMOXHO NMOCTPOEHWE CTaHAapTHOW
W HecTaHOapTHOW pe3bb, a Takke BbI6Op CTUNEN NUHNIA.

- lMepecmpoums omeepcmusi u usobpaxeHusi pe3b6 — No3BoONsET BOCCTAHOBUTb
B3aMMHOE MONOXeHMe KPUBOW N CBA3AHHBIX C HEN N306paxkeHnin OTBEPCTUI U pe3bh.
CBA3b co3gaeTcsa nyTem ykasaHus KpMBOW MpU CO34aHUM OTBEPCTUN N pe3bb;
nepecTpoeHune TpebyeTcs, ecnu B pesynbTaTe peAakTMpoBaHUA N3MEHMUITOCh
nonoxexue, hopma nnm pasmep KpMBOW.

- KomaHgpbl noBopoTa 06bEKTOB — MO3BOSSAOT MOBOPAYNBaTh OTAENbHbIE OOBHEKTLI U
rpynnbl Ha 90° nnun 180°; LEHTPOM NOBOPOTA ABNSETCS LEHTP rabapuTHOro
NPSAMOYrorbHWKa 06beKTa UNn rpynmnbl 06 bEKTOB.

- KomaHgpl 3epkanbHOro otpaxxeHust 06 bekToB — MO3BOMSAT OTpaXaTb OTAESNbHbIE
0GBEKTBI U rpynnbl OTHOCUTENBHO BEPTUKANBHON UM FOPU3OHTaNbHON OCEBOW
nvHuKn. OceBas NPOXoAMUT Yepes LeHTp rabapuTHOro NPSMOyrofibHuKa obbekTa munm
rpynnbl 06bEKTOoB.

- KomaHgp! BblpaBHMBaHNSA 06 bEKTOB — MO3BONSAIOT BbIPOBHSATL MO 3a4aHHOW TOYKE
Kpas unu ueHTpbl rabapuTHbIX NPSIMOYrOfIbHUKOB YKa3aHHbIX 06bekToB NMbo
COBMECTUTb LIEHTPbI 3TUX NPSAMOYTrONbHUKOB.

- Hacmpoliku npunoxeHusi — No3BoONsieT 3adaThb:

- Ans komaHabl Bcmaeka ¢pueyp, 3Hakoe, 0603HayeHuUll — nonHoe uMsi ana
6mbnmnoTtekn oparmMeHToB, pasgen 6ubnmMoTekn 1 BCTABMSAEMbINA MO YMOITYaHUIO
dparmeHr,

- Aans komaHg Omeepcmue n Omeepcmue no wabrnoHy — nyTb K Nanke
XpaHeHusi hannoB WabrioHOB OTBEPCTUN.

MHcTpymeHTanbHas naHenb 6ubnvoTeku Tenepb BKOYaeT B cebs criegyolme

naHenu: MHcmpymeHmebl, Onepayuu ¢ KOoHmypamu, Omeepcmus u pe3bbbl,

lToeopom o6Bexkmoes, BbipasHusaHue o6 bekmoes. [py nogkniodeHHon GrnbnuoTeke
ee naHenb aBToMaTU4eCKM NokasbiBaeTCcs, eCnu Tun 4oOKyMeHTa npeanonaraet
npuMeHeHne KomaHa 6mbnmnoTekn (HanpuMmep, YepTeX) N CKPbIBAETCA B NPOTUBHOM
cny4yae (Hanpumep, MOAenb).

Mpn NOCTPOEHMN OTBEPCTUS, CBA3AHHOIO C KPUBOM, NOSABUITACL BO3MOXHOCTb 3aaHus

yrna HakrfoHa OCu OTBEPCTUS K TOPU3OHTaNn (paHee CBS3aHHOE C KPUBOM OTBEPCTME

pacrnonarasnocb No Hopmanu K Hen). [Ins BBoda 3Ha4yeHus yrna Ha [aHenb CcBONCTB

nobaeneHo none Yeousl, a ons Bo3BpaTa K opyueHTaumm oTBepCTUs Mo HopManm K

KpmBon — onuus o Hopmanu.

KomaHnga ocHoBHoro dyHkumoHana KOMIMAC-3D Co3damb no obpa3syy Tenepb

MOXET MCMNONb30BaTbCA ANsl CO34aHNS HOBbIX N300paxeHuin otBepcTuin. MNMocne BbizoBa

3TOM KOMaHAbl U YKa3aHWUs UMEIOLLLErOCs B JOKYMEHTE N3006pakeHnss OTBEPCTUS

3anyckaeTcs KoMaH4a co34aHns HOBOrO OTBEPCTUS C TaKUMM XKe NapameTpamu.

HopaboTaHa 6ubnmnoteka CmaHdapmHbie u3desnus.
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- TlosiBunacb BO3MOXHOCTb BCTaBMATb B YEPTEX KOHCTPYKTUBHbLIE 3fIEMEHTLI C
pasmepamu.

- [obGaeneHa BO3MOXHOCTb NPeobpa3oBaHNSA MMEHOLLMXCS B JOKYMEHTE 00BHEKTOB
KoHcTpykTopckon 6ubnmotekn B ob6bekTbl Bubnmotekn CtangaptHele M3genud. [Ons
3TOr0 HY>XHO ABOVHbIM LLENYKOM N0 OOBEKTY 3anyCTUTb ANanor ero peaakTMpoBaHus U
rnocne BHeCEHUS N3MeHeHun (Mnm 6e3 HMX) 3aKpbiTb Ananor KHonkon MpumMeHumMsb.
MpeobpasoBaHne AOCTYNHO AN 06BHEKTOB, BCTaBNEHHbIX U3 KOHCTPYKTOPCKOM
onbnunotekn, BxogusLuen B coctas KOMIMAC-3D Bepcum 9 nnn 6onee nosgHewn;
HekoTopble 06BbEKTLI Mpeobpas3oBaTb HEBO3MOXHO — B 3TUX CIlyYasax BblgaeTcs
cooOLLeHue.

- TlosiBunacb BO3MOXHOCTb UCMOSb30BaHUA XapaKTePHbIX TOYEK AN U3BMEHEHUS
pa3mMepoB KpenexHblx nsgenui B rpacudecknx KOMIMAC-gokymeHTax.

- B karanor Kpenex no6asneHsbl:

- MpyxwmHbl TOCT 13766-86, FTOCT 13767-86, TOCT 13768-86, TOCT 13769-86,
FOCT 13770-86, TOCT 13771-86, TOCT 13772-86, FOCT 13773-86, TOCT 13774-
86, TOCT 13775-86, TOCT 13776-86.

- bonTtbl ISO 15072, TOCT 7787-81, TOCT P NCO 8765-2013, TOCT P UCO 4016-
2013, TOCT P NCO 4014-2013, TOCT P NCO 15072-2013, TOCT P 55739-2013;

- BuHTbI ISO 12474, TOCT P NCO 4026-2013, TOCT P NCO 4027-2013, TOCT P
NCO 4028-2013, TOCT P NCO 4029-2013, TOCT P NCO 4766-2013, TOCT P NCO
1580-2013, FOCT P UCO 1207-2013, TOCT P CO 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 NCO 7046-2-2013, TOCT P NCO 7048-
2013, TOCT P NCO 14580-2012, TOCT P NCO 14584-2012, TOCT P UCO 12474-
2012, TOCT P 55742-2013, TOCT P MCO 14585-2012, TOCT P NCO 14586-2012,
FOCT P NCO 14587-2012, TOCT P NCO 1479-2013, TOCT P NCO 1481-2013,
FOCT P NCO 1482-2013, TOCT P NCO 1483-2013, TOCT P NCO 10509-2013,
FOCT P NCO 7049-2012, TOCT P NCO 7050-2012, TOCT P NCO 4018-2013, TOCT
P NCO 4017-2013, TOCT P NCO 8676-2013;

- lMankn TOCT P NCO 4161-2013;

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

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

- ®naHubl ASME B 16.5,

dutnHrn Tpybonposogos ASME B 16.9,

dutnHrm ASME B 16.11,

®naHubl FTOCT P 54432-2011,

- Mpoknagkm MOCT P 53561-2009, NOCT P 52376-2005.

- B katanor KoncmpykmueHbie anemeHmbI obasneHbl otBepctua ASME B1.1.

3. Cucmema pacno3HaeaHusi 3D-mo0deneli nepenmeHoBaHa B Pacno3HaeaHue 3D-
modesel. B npunoxeHne nobaeneHbl KOMaHabl, NO3BONSAKOLWME Nepes pacno3HaBaHNEM
MOZENN yAanuTb HEKOTOpbIE ee 3NeMeHTbI (HanpuMmep, ackn, CKpyrieHus, Menkue
OTBEPCTUSA):

- YOaneHue epaHel — CNyXuT AN yganeHns nponsBosbHbIX rpaHei. MNepen BbI30BOM
KOoMaHabl He06X0AUMO BbIAENUTL OAHY UMM HECKONMBbKO CMEXHbBIX FPaHen.

- YOaneHue mMenkux 3sieMeHMoO8 — CNYXWUT NS aBTOMaTU4eCKOro Noucka v yaaneHus
MENKMX 3reMeHToB. Menkum cuntaeTcsa anemMeHT, pasMep KOTOPOro He npeBbillaeT
3aflaHHbIN NPU HACTPOKMKe NPUNOXeHUs (B NpoLeHTax oT guaroHanu rabaputHoro
napannenenunega mogenw).

Ecnu yoaneHue 4actn mogenu, cogepXallen ykasaHHble rpaHu, Unn HaunaeHHbIX MerKnx

anemMeHTOB 6€e3 HapyLLeHNs LLeNOCTHOCTM MOAENM BO3MOXHO (T.e. Npunexaliune rpaHu

MOryT 6bITb MOANULMPOBAHBI Tak, YTOObI TENO OCTaBanocCh LenbiM), TO OHU y4ansaTCs.

OcHOBHOE HasHayeHve KoMaHg YOaneHue epaHel n YOaneHue MesiKux 351eMeHmoe —
yrnpoLleHne reomeTpun Moaenu Ans nocneayoLero pacno3HaBaHusa Unu aHanuaa ¢
MOMOLLIbIO PacYeTHbIX MNPOrpamMm.
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4. [ononHeHa u akTyanuampoBaHa 6a3sa gaHHbix 6ubnuotekn Mamepuanbs! u
CopmameHmbI.

OOwee konnyecTBo MatepuanoB coctaenseT 6onee 10800 HanmeHoBaHW. B Tom

yucne:

— 1470 oTe4eCTBEHHbIX MapPOK CTaneun u CniaBos.,;

— 2393 3apyb6exHble Mapku cTanen n cnnasos;

— 145 mapok 4YyryHa;

- 1145 mapokK LBETHbIX METasnsIoB 1 CNaBos;

- 263 HauMeHOBaHUSA NermpyLLInX Crnrnasos;

- 449 mapok macesi U1 CMasok,;

- 225 MapoK NakoB U Kpacok;

- 602 mapkm nnacTmacc;

- 474 mapku Krnees;

- 1400 HauMeHOBaHWI CBApPOYHbIX MaTepPManos;

- 612 HauMeHOBaHUI NPOBOAOB N Kabenen;

- 346 HauMeHOBaHUN CTPOUTENBHbLIX MaTepnanos;

- 132 Bnaga ranbBaHN4YECKMX NMOKPbLITUN;

- 196 HaMMeHOBaHMN KOMMO3MLMOHHbBIX MaTepuaros.

lMpousBeneHa 3ameHa ycTapeBLUNX JOKYMEHTOB:

- pokymeHT FTOCT 1050-88 lNpokaT copToBOW KannbpoBaHHbIA, CO cneumansHON
OTAESIKOM NOBEPXHOCTU U3 YINepoaNCTON KadeCTBEHHOMN KOHCTPYKLUWMOHHOM CTanu.
O6wme TexHnyeckme ycnosus 3ameHeH gokymeHtom NOCT 1050-2013
MeTannonpoayKunsa n3 HenermpoBaHHbIX KOHCTPYKLUMOHHBLIX KAYEeCTBEHHbIX U1
crneuunanbHbix ctanen. Obwue TeXHNYECKne yCroBus;

- gokymeHT FOCT 19281-89 lNpokaTt 13 ctanu noBbILLEHHON NPOYHOCTN 3aMEHEH
nokymeHToMm FOCT 19281-2014 MNpokaT NoBbILLEHHOW NPOYHOCTH (NPU 3amMeHe
nokymeHTa gobasneHo 48 HaMMeHOBaHUIN MaTepuarnos).

B 6a3y aaHHbIx gob6aBneHbl HOBblE JOKYMEHTbI U Matepuansl, TpeboBaHMs K KOTOPbIM

pernameHTUpylTcs UMNU. JTO crnegyolmne JOKYMEHThI:

- FOCT 28378-89 Matepuanbl KOHCTPYKLMOHHbIE MOPOLLKOBbLIE HA OCHOBE Xere3sa.
Mapku (36 HanmeHoBaHWUA MaTepuanos);

- [OCT 26802—-86 MaTtepuanbl aHTUOPUKLMOHHbIE NOPOLLKOBbIE HA OCHOBE Xernesa.
Mapku (33 HanmeHOBaHWUsE MaTepuanos);

- [OCT 1415-93 deppocunmumin. TexHn4eckme TpeboBaHMs 1 YCITIOBUS NOCTaBKU
(21 HanmeHOBaHWe maTepuanos);

- [OCT 4756-91 deppocunmkomapraHeL,. TexHudeckme TpeboBaHMsa 1 yCrnoBus
nocTtaeku (18 HauMeHOBaHUN MaTepuarnos);

- [OCT 4757-91 ®eppoxpoM. TexHnyeckme TpeboBaHUS U YCIOBUA NOCTABKM
(42 HanmeHOBaHUA maTepuaros).

5. Makem 6ub6nuomek CeapHble webl nepeumeHosaH 8 Kamanoz:CeapHbie webl.

Omnuyus eepcuu 15 om eepcuu 14

Ob6uwee

1. B OkHe fOKYMeHTa NosIBUIUCb 3HAaYKN — WHAUKATOPbLI PEXMMOB.

3Ha4yoK TeKyLlero pexumMma paboTbl (3CKN3, KOHTEKCTHOE pefakTUpoBaHNE MOLENN,
pefakTupoBaHne TEXHUYECKNX TPeOOBaHUN, pefakTUpoBaHNE MakpoafiemMeHTa U T. n.)
oTobpaxaeTcs B NPaBOM BEPXHEM Yriy OKHa.

LLlen4yok no 3Ha4yky No3BOSISIET BbITU N3 pexnma. [Nonb3oBaTtenb MOXET UBMEHUTb
nosnoXeHue 3Hayka B OkHe. BknioyeHne/oTKnoYeHne oTobpaxeHnst 3Ha4YKOB PEXMMOB
npoun3BoanTcs Komanaon Bud — lMokazamb 3Ha4YKU pPexumos.

3HayoKk gemopexmma oTobpaxkaeTcsi B NpaBoM HUXHEM yriy okHa. LLlenykom no atomy
3Ha4YKy MOXXHO NONy4YUTb NUueHsuto Ha paboty ¢ KOMIAC-3D. Ecnun Bo Bpems paboTbl
nuueHsna bygeTt noTepsiHa, TO B MPaBOM HVKHEM YIiy BO3HWKAET 3HAYOK,
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npeaynpexaaroLwmii o0 He06XOANMOCTU COXPaHEHWUSI JOKYMEHTOB B TEYEHNE 5 MUHYT.
Mo ncTeyeHUn 3Toro BpeMeHu AaHHbIN 3Ha4Y0K 3aMeHSIeTC 3Ha4YKOM JeMOopeXnmva.

PaclumpeHbl BO3MOXHOCTN HACTPOMKN pa3MepoB B rpaddnyecknx 4OKyMeHTax u MO4ensx,
KaK HOBbIX, TaK 1 TeKyLMx. BBegeH HacTpoeyHbin guanor Jonycku no ymosn4aHuro, B
KOTOPOM MOXHO:

- [ns rpadmnyecknx 4OKyMEHTOB U MOAENen — yCTaHOBUTb yMonyaTesbHble 3Ha4YeHUs
OOMYCKOB pa3mMepoB pasHblX TUMOB: NIMHENHbIX, YINOBbIX, AMaMeTpanbHbIX,
pagnanbHbIX. 3Ha4YeHne Jonycka MOXHO 3a4aTb yKazaHMeM KBanuTteTa unm BBOAOM
npeaenbHbIX OTKIMOHEHWI (4Ns YINOBbIX pa3MepoOB — TOSTbKO BBOLOM OTKITOHEHWIA).

- [ns moaenen — ykasaTtb TUMbl 06bEKTOB, pa3mepbl KOTOPbIX AOMKHbI MO YMOMYaHMIO
UMeTb AONYCKM.

MmeBLuniics paHee HacTpoeyHbin guanor Jonycku u npedesibHble 3Ha4YeHUs!

nepenmeHoBaH B lMapamempsbi donyckoe u rnpedesnbHbix 3Ha4yeHul. OH BMecTe C

HOBbIM ananorom Jonycku no ymosn4aHuro BXOAUT B NyHKT Jonycku u npedesibHbie

3HayeHus1 obLLero HaCTPoOeYHoro Ananora.

B cuctemHyto 6MbnmoTeky cBoncTB fob6aBneHbl HOBbIE CBOWCTBA: 3amMeHumersis
mamepuana 1-10 gna 3agaHua matepuanoB-3ameHutenen n MNokpsimue 1-10 ans
3agaHuns nokpblTun. Ecnn matepman BoibpaH 13 6ubnuotekn Mamepuansbi u
copmamMeHmbl, TO 3aMEHUTENN ONPeaensaTCs aBTOMaTUYECKN.

Mpun BBOAE TEKCTA (B TEKCTOBOM JOKYMEHTE, B TEKCTE HA YepTexe, B TEXHNUYECKNX
TpeboBaHMAX U T.M.) MOXHO BCTaBNATb HEpa3pbIBHbIE Npobensl 1 geduckl. [Ans atoro
cnyxaT koMmaHabl Hepa3pbieHbil npoben v Hepa3pbieHbill deghuc B MeHio Bcmaeka —
Cumeornbl hopmamupoeaHus.

TpexmepHoe modenupoesaHue

1.

Mogenb Tenepb MOXeT cogepXaTb KOMMNOHOBOYHYHO reOMeTpuo — OOBbEKTHI,
onpegensoLlme OCHOBHbIE reOMeTpu4eckme napameTpbl MOAenu (MecTa Kpenexa,
obrnacTtu, orpaHMyYnBaloLLnEe KOMMNOHEHTLI COOPKK 1 T.N.). KOMNOHOBOYHas reomeTpus
npegcrasnseT cobon 0AnH UM HECKOMbKO KOMMOHEHTOB — feTtanen n/mnun nogcbopok.
OTW KOMMNOHEHTbI MOTYT MCMOMb30BaTbCA NPU Co34aHUN 06 bEKTOB MoAeny (X MOXHO
nNpoeLmpoBaTh B 3CKM3bl, C HUMW MOXHO conpsiraTe KOMMOHEHTbI U T.M.), HO He
yu4nTbiBalOTCA B cneuudmkauum n B oT4eTax no Mogenu.

KOMNOHEHTbI KOMMOHOBOYHOM rEOMETPUN MOXXHO BCTaBNATb B MOAENb M3 BHELUHErO
(panna (c nomoLlbto kKomaHabl Onepayuu — [Jo6aeumsb u3 ¢hatina — KoMnoHo8o4YHy0
2eomMempuro) Ui co3gaBaTb B KOHTEKCTE (C NOMOLLbIO KOMaHabl Onepayuu —
Co3zdamb — KomMnoHoeo4YHyro 2eomempuro). Kpome Toro, MOXXHO npeobpasoBatb B
KOMMOHOBOYHYIO reOMeTPUIO OObIYHbI KOMMNOHEHT NEPEHOCOM B COOTBETCTBYHOLLUN
pasgen [lepeBa nocTpoeHnsi U — B cbopke — co3gaTb KOMMNOHEHT KOMMOHOBOYHOM
reoMeTpumn u3 nMmetoLmxca oobLekToB (komaHaa Pedakmop — Co3damb demarb).

B Mmogenu Tenepb MOXHO co3gaBaTbh KOMMM reoMeTpumn — ob6bekTbl 6e3 MCTopuM,
KonupytoLime reomeTpudeckne o6bekThbl (TOYKKU, KpUBLIE, NOBEPXHOCTU, TENA) TEKyLLEen nnm
apyrov mogenu. Konvpyemble 06beKTbl MOXHO YKa3bliBaTb BPYYHYIO UK UCMONb30BaTb
KOnnekuun reoMmeTpum — 3apaHee nogroToBMeHHbIe B MOAENMU rpynrbl reoMeTpuyecKux
06bekToB. [pK KONUPoBaHUN NPOM3BOSILHOMO HAabopa 06BHLEKTOB U3 Apyron Moaenu Bolb6op
06BHEKTOB NPON3BOAMTCS B CneumarnibHOM OKHe, coaepKallem 3Ty moaens v [lepeso ee
NOCTPOEHUS.

Konuu reomeTpun COXpaHSOT CBA3b CO CBOMMW MCXOAHbIMU OB6beKTaMu, T. €. UBMEHSATCH
npu nx nameHeHuu. PegaktnpoBaTb KOMUU reoMeTpun HenNb3s, HO UX MOXHO UCMNONb30BaTb
npu NOCTPOEHNSAX, a Takke MOANPULNPOBATL C MOMOLLILIO Onepauun peaakTupoBaHua Ten,
KPVBbIX, MOBEPXHOCTEN.

Mpw BCTaBKe KOMMOHEHTa B MOAerNb Tenepb AOCTYMNHO ABa crnocoba ero pasmeLleHus:

- [IMo koopAuHamam — NonoXeHne KOMMNOHEHTa B MOAENW 3aaaeTcs NyTeM ykasaHus
NO3ULMN 1 OPUEHTALIMMN EIO CUCTEMbI KOOPAMHAT OTHOCUTENBHO CUCTEMbBI KOOpAMHAT
mogenu. Mo3nums 3agaeTcs koopaMHaTamu, a opueHTauus — yrnamm dunepa.
KoMnoHeHT MoxeT ObiTb pa3MelLeH B NPOCTPaHCTBE MOAENMN NMPOU3BOSIEHO C MOMOLLIbO
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crneumanbHOro aneMeHTa ynpasneHns, KOOpAMHaThl U Yrnbl Jinepa B 3TOM clnyyae
OyayT onpefeneHbl aBTOMaTUYECKUN; BO3MOXEH TakKe SBHbIN BBOA, 3HAYEHWUI
KOOpAMHaT W YrnoB..

- [lo conpsieHusiM — NonoXeHne KOMMOHEHTa B MOAeNu 3afaeTcs nyTem HanoXeHus
Ha Hero conpsikeHun. MNpouecchl HaNOXeHUa CONPSXKEHUN 3anycKalTCa
HEenoCcpeaCTBEHHO M3 npouecca BCTaBku. Taknm obpasom, Bce Heobxoanumble
COMPSPKEHUST MOXXHO HANOXWTb HA KOMMOHEHT eLle A0 3aBepLueHns BcTaBku. OObeKThI
KOMMOHEHTA, y4acTBYHOLLME B CONPSPKEHUAX, MOXHO YKa3blBaTb Kak B OCHOBHOM OKHE
Mogenu, Tak u cneuynanbHOM AOMOSTHUTENBHOM OKHE, coaepKalleM TOSbKO
BCTaBMAEMbIA KOMNOHEHT 1 [lepeBo ero NoCTPOEHUS.

B nanbHenwem cnocob pasmeLleHns BCTaBNEHHOMO KOMMNOHEHTa MOXHO U3MEHUTD,

BbI3BaB N3 KOHTEKCTHOIO MEHI0 KOMMOHeHTa B [lepeBe komaHay Pazmecmumsb

komrnoHeHm. Kpome TOro, nonoxeHne BCTaBNEHHONO0 KOMMOHEHTa MOXHO U3MEHATb

06bI4HbIM 06pasoM: capuraTb, NOBOpayMBaTh, HaknagbiBaTb/yAansaTb CONPSHKEHUS.

KOMMNOHEHT, co3faHHbIN B KOHTEKCTE TEKYyLLEen MoLenn, Tenepb aBToMaTUyYeCcku
CBSA3bIBAETCH C 3TOM Moferbto conpsikeHnem CosnadeHue. ConpsXeHne HaknagbiBaeTcs
Ha abCoMTHYO CUCTEMY KOOPAMHAT KOMMOHEHTA U TEKYLLYIO CUCTEMY KOOPAUHAT MOAENN.
ConpsixeHne Ha mecme, paHee co3faBaBLUEECH NMPU NOCTPOEHMUN AeTann B KOHTEKCTe
cbopKM, NMKBMANPOBAHO.

PaclvpeHbl BO3MOXHOCTIN paboTbl CO CrOSMM.

- [loaBunucb BO3MOXHOCTM (hOPMUPOBAHUS TPy CrioeB 1 UNbLTPOB CrIOEB B MOAENMW.

- [Jo6GaeneHbl cBONCTBa crnoeB Ljeem, lpoeyupoeaHue 8 Yepmex v
PedakmupoeaHue.

— Takune cBolicTBa 00bEKTOB Moaenu, kak Budumocmsb, HazHavyeHue ysema,
PedakmupoeaHue, lpoeyupoesaHue 8 Yepmex MOryT UMeTb 3Ha4eHue 1o cnoro.
Bbibop aTOro 3HayeHuns cBsA3biBaeT CBOMCTBO OOBHEKTA C COOTBETCTBYHOLLMM CBONCTBOM
crnosi, cogepxallero o0beKT, T. €. U3BMEHEHMEe CBOWCTBa cnosi OyaeT BnuaTb Ha 0O beKT.
Ecnu xxe gnsa ceoncTBa 06bekTa BbiIOpaHO 3Ha4YeHne, OTNnYHoe OT 3HadeHus Mo croro,
TO U3MEHeHVe CBONCTBA CNOSA Ha 3TOT OOBLEKT He BMUSET, N B 06LLEM criyyae 3HayYeHus
CBOWNCTB 06beKTa 1 crnost MOryT ObITb pa3HbIMU.

- Cnowu co ceoncteoM lMpoeyuposamb 8 Yepmexx MOryT ObITb NepefaHbl U3 Moaenu B
YyepTex Npu co3gaHnm B HEM CTaHAAPTHbIX UNW NPOU3BOSBHOIO BMAOB. [na 3TOro npu
HacTpoKrKe napamMeTpoB Buaa Ha lMaHenn CBONCTB LOMKEH ObITb akTUBEH
nepekntoyartens Csiou. 3HayeHne ceoncTBa BudumMocmb — CKPbIT UMW NOrawleH — y
CrnoeB npuv nepegave B YepTex coxpaHsaeTcs. B yepTex Takke nepegatoTca rpynnbl U
UNbTPLI CrIOEB U3 MoAenu. Ha kaxxaom cnoe pasMmeLlarnTcs Npoekunn Tex 06 bEeKTOoB,
KOTOpble HaxXoOATCs Ha COOTBETCTBYHIOLLEM Crioe Mogenu. B yepTexe MOXHO U3MEHATb
CBOWNCTBA MOJSTyYEHHbIX U3 MOAENMW CNOEB, MOXXHO NEPEHOCUTb MeXAy HUMU OO BbEKTHI,
HO Hemnb34 NepenMeHoBbIBaTb W yaanaTe 3Ty cnov. Cnon asToMmaTU4eCckn yaanseTcs
13 yepTexa npu yaaneHmn cooTBETCTBYIOLLErO COS U3 MOAENMW.

- [losiBunacb BO3MOXHOCTb COXpaHeHUs B MOMNb30BaTENbCKON OpUeHTauum COCTOAHNIA
Crnoes, T. €. 3HAa4YE€HUN CBOWCTB, KOTOPbIE MMENN CITON MOAENMN HAa MOMEHT fobaBneHus
3TON opueHTauuun. [Insa kaxxaon co3gaBaemMon OpueHTaunm MOXKHO BKITHOYNUTE UK
OTKITHOUYNTb COXPaHEHMe COCTOSAHNSA COEB B Ananore co3gaHns 1 Bbibopa opueHTaumm
mogenu.

MosiBNnack BO3MOXHOCTL ObICTPOro Beibopa 06BHEKTOB MOAENN HA OCHOBE NX
pacnonoXeHnst OTHOCUTENTbHO 30Hbl — HEKOTOPOrO BblAENEHHOro B MPOCTPaHCTBE MoAdenu
ob6bema. Tak, MOXHO BblOpaTb KOMMOHEHTLI BHYTPY UM CHapYXu 30HbI U
nepecekaroLLmMecs ¢ 30HOM.

[nsa co3aaHmsa HOBOWM 30HbI CAYXXUT kKoMaHaa Pedakmop — 30HbI Modenu — Co30amb
30HY.

Mmetowytocst B Mogenu 30Hy MOXHO pa3buTb Ha HECKONBbKO HOBbIX 30H. NSt 3TOro CnyxuT
komaHaa Pedakmop — 30HbI Modesiu — Pa36umb 30HY.

KHoMKM BbI30Ba KOMaH CO34aHNsi U pa3bueHMs 30H N0 YMOYaHUI0 HaXoaATCs Ha NaHenm
BcnomozamenbHasi 2eomempusi.

Cnuncok nmetromxca B Mmogenu 3oH otobpaxaroTcs Ha Bknagke 3oHbI [Jepesa
nocTtpoeHus. Ecnu ata Bknagka akTMBHA, TO BCE 30Hbl BUAHbI HA 3KpaHe — OHU MMEKT BUA
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10.
11.

nonynpo3payHbix MHOrorpaHHMKoB. OTobpaxeHneM 30H MOXHO YnpaBnsATb C MOMOLLbHO
komaHg CkpbIimb 1 lTokazamb 13 KOHTEKCTHOrO MeHto B [lepese.

MNMoka3om 30H Mpu HeaKTMBHOW BKagke 30HbI ynpaBnseT kKHonka OmobpakeHue 30H Ha
naHenu Bud. Ecnn oHa HaxaTa, TO BCe 30Hbl, KPOME CKPbITbIX, BUOHbI HA 3KpaHe.

YT106bI BbIAENUTL O6BEKTHI C MOMOLLBIO 30HbI, HYXXHO BblbpaTh 30HY B [lepeBe nocTpoeHus
1 BbI3BaTb U3 KOHTEKCTHOrO MeH0 KoMaHay Bbei6pamb eHympu 30Hbl1, Bbibpamb eHe
30HbI UNN Bbi6pamb cekyujeli 30HOU.

OpHa 13 nmeroLwmnxcsa B MOGENN 30H SIBNSIETCA TEKyLLEN.

B rmaBHOM MeHI0 nosiBuncsa nyHKT Boidesnums. OH cCOAepXUT KOMaHAbl BblaeneHus
00BEKTOB MO CMOK U NO 30HE, a Takke KOMaHabl PUNbLTPaLNN OOBHLEKTOB.

MosiBMnack BO3MOXHOCTb OTOOpaXeHus cedeHns moaenu 6e3 cosnaHus onepauuun. Ons
3TOro CNYXWUT cneumanbHbIi PEXUM — pexnm ceveHns mogenun. OH He oTnmyaeTcs oT
0ObIYHOrO pexxuma paboTbl — LOCTYMNHbI BCE KOMaHAbl CO34aHNsi 0OBLEKTOB,
penakTMpoBaHus 1 ap.

B Mmogenu moxeT ObITb CO3A4aHO HECKONBbKO ceveHunin. Kaxaoe ceveHne npeacraBnsieT
cobon pesynbTaTt yceuyeHnsa Moaenn 0aHOM Uy HECKONbKUMK nnockocTamn. CosgaHne
CeYeHMs 3akn4yaeTcsa B onpeaeneHnn NosioXKeHUs1 CEKYLLIMX NSTOCKOCTEN N HanpaBeHus
OoTCeYeHMs Onsa Kaxaonm n3 HuX. BoamMoxHo Takke cedeHve napannenenvnegom mnm
30HOWN.

OAHO 13 NMEKLNXCA B MOOENM CEYEHUI ABNSETCA TEKYLLUM.

[ns nepexona B peXuM CeYeHunst CnyxuT kHonka CevyeHue modesiu Ha naHenu Bud.
lMocne ee HaxaTusi oTOOpaXKeHne MoAenyn COOTBETCTBYET TEKYyLLEMY CeYeHnto. YTobbI
coenaTb TEKYLLMM APYroe CeYeHmne, Hy>kHO BblbpaTb ero B MeHto kHornkn CeyeHue
modernu.

HaxaTtune kHonkn CeyeHue Modesiu B OTCYTCTBME CEYEHUI 3anyckaeT NpoLecc co3aaHus
B MOAENM NePBOro CEYeHUs.

YnpaBneHue cevyeHussMmM — co3faHue, ygareHne, nepeMmeHoBaHmne, HasHa4vyeHne
TEKyLLMM — NPOM3BOAMUTCA B CneumnanbHOM guanore, Bbi3biIBAEMOM KOMaHAoM
YnpaeneHue ce4eHUsIMU... N3 MEHIO KHOMKM CeyeHus1 modernu.

[opaboTaHa onepauns CKpyrneHus: nosiBunach BO3MOXHOCTb OCTAHOBKU CKPYrNEeHNs B
NPOM3BOSIbHOM MecTe ckpyrnsemoro pebpa. OctaHOBKa A4OCTYNHA, eCnuv ANs CKpyrneHus
yKa3aHa ogHa uenoyka pebep (a He Heckonbko). MakcumanbHoe KONM4ecTBo TOYEK
OCTaHOBKN — 2. BknioveHme 0CTaHOBKM M HACTPOWKa ero napamMeTpoB NPOM3BOAUTCS Npu
CO3[aHuUN N peaakTUpOBaHUN CKPYrneHnst Ha Bkragke OcmaHoeka NaHenn CBOWCTB.
CkpyrneHue ycekaeTcs NIOCKOCTbIO, NEPNEHAMKYIIAPHON CKPYrnisieMoMy pebpy B TOUKe
OCTaHOBKMN CKpPYrneHusi. ToYKy OCTaHOBKM MOXHO 3aaTb Ha pebpe Npon3BOoNbHO Unn
accoummpoBaTtb C TO4YE€YHbIM 00BLEKTOM. MOXHO Takke ykasaTb NNOCKUA OOBHEKT,
nepecekawLwmn ckpyrnsemoe pebpo. B aTom cnyvae Touka OCTaHOBKU onpeaensieTcs Kak
TouKa nepeceyeHuss pebpa ¢ ykasaHHbIM OOBHEKTOM; KPOME TOrO, NPW BKITHOYEHHOW ONLMM
YceyeHue no o6eKkmy CKpyrneHue ycekaeTcsi NNOCKOCTbI 0ObekTa.

HopaboTaHbl onepaunm co3gaHns YCroBHOMO n3obpakeHus pe3bObl 1 KpYrnoro 0TBEPCTUS

HopaboTaHa onepaunsa co3aaHus YCrnoBHOMO N306paxkeHns pe3bobl.

11.1. Tenepb Npy NOCTPOEHUM MOXHO YKa3aTb CTaHOapT pe3bbbl U BblbpaTb HYXHble
cTaHdapTHble napameTpbl — HOMUHanNbHbIM AnameTp u war. [Ansa seidopa AOCTYMHbI
crneaywowme ctaHgapTbl:

- MeTtpunyeckas pesbba c kpynHbiM warom FOCT 8724-2002 (ncnonb3yeTtcs no
YMONYaHUIo),

- MeTpunueckas pesbba ¢ menkum warom NOCT 8724-2002,

- MeTtpunyeckas pesbba ¢ menkum warom ISO 724 (DIN 13, BS 3643, ANSI/ASME
B1.13M) (MF),

- MerTtpuueckas pesbba ¢ kpynHbim warom ISO 724 (DIN 13, BS 3643, ANSI/ASME
B1.13M) (M),

- MeTpunueckas pesbba FTOCT 24705-2004 (ISO 724:1993),

- MeTpunyeckasn koHu4eckasi pesbba FOCT 25229-82,

- Pe3sbba ynopHasa FTOCT 10177-82,

- Pe3sbba ynopHas DIN 513,
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- Pesbba TpybHasa umnuHapunyeckas NOCT 6357-81,

- Pe3bba TpybHas koHndyeckas FTOCT 6211-81,

- Pesbba TpybHasa uunmHapnyeckas YutsopTta ISO 228 - DIN 259,

- Pesbba TpaneuengansHasa ogHosaxogHas FOCT 24737-81.

- Pesbba TpaneuengansHaa ogHo3zaxoaHas 1SO 2904:1977,

- Pesbba YutBopta gronmosas menkas BS 84, DIN 477 (BSF),

- Pe3sbba YutBopTa gtlommoBas kpynHas BS 84, DIN 477 (BSW),

- Tpy6bHasa koHnyeckas pesbba YuteopTa ¢ yrnom npoduns 55 rpagycos DIN ISO
7/1 (BSPT),

- TpybHasa koHM4eckas grormoBasi pesbba ¢ yrnom npodpunst 60 rpagycos,
rOCT 6111-52,

- TpybHaa koHMYeckas grormoBas pesbba ¢ yrnom npoduns 60 rpagycos ANSI B
1.20.1 (NPT).

BkntoyeHne/oTknNoYeHNe JOCTYNHbIX MPY NOCTPOEHMU CTaH4AaPTOB NPOU3BOAUTCS B

ananore 3agaHusa napameTpoB pe3bObl, Bbi3biBaeMOM KoMaHaon Cepsuc —

Mapamempebl... — Cucmema — Pedakmop modenel — [Napamempsbi pe3b6bl.

. MosiBuNacb BO3MOXHOCTb U3MEHEHUsT haKTUYECKMX Pa3MEPOB CTEPXKHS UMK

OTBEPCTUA A1 COOTBETCTBUS CTaHAAPTY pe3bObl. [1ns 3TOro Cnyxut onuus
lNodzoHka Ha NaHenu ceoncTB. Ecnn oHa BkNtoyeHa, To reomeTpust 6a3oBoro
ob6bekTa pe3bbbl aBTOMATUYECKN NBMEHSIETCA TaK, YTOOblI OTBEYaTb BblOpaHHOMY
HOMWHaNbHOMY AnaMeTpy 1 wary pesbbbl. [locne co3gaHusa pesbbbl onepaums
lNodzoHKa oTobpaxaeTcs B [lepeBe NOCTPOEHUS Kak NOAYMHEHHbI OOBLEKT pe3bbbl.

. MosiBMNacb BO3MOXHOCTb KONMMPOBaHMWS B TEKYLLEE YCNOBHOE M306paxeHne pesbibl

napameTpoB pe3bbbl-06pasLa ¢ NoMoLLbo kKoMaHabl Pe3s6a no o6pa3syy. KHornka
BbI30Ba KOMaHObl HaxoaMTca Ha MNaHenu cneunansHOro ynpasneHus.

12. Tlpu NOCTPOEHMM KPYrioro oTBEPCTUA NOABUNIUCE CreayoLmne BO3MOXKHOCTH:

- CosgaHune pe3bboBoro otBepcTus. [JOCTyNHbI Te XXe CTaHAapTHbIE pe3bObl, YTO 1 Npu
NOCTPOEHUUN YCNOBHOIO n306paxkeHns pesbbbl. Kpome Toro, MOXHO co3aatb
HecTaHAapTHYO pe3bby — C NPOU3BOSIbHBIM ANAaMETPOM U LLAroMm.

- KonupoBaHue B Tekylliee OTBEPCTUE NapamMeTpoB O0TBEPCTMA-obpa3ua ¢ NOMOLLbIO
komaHabl Omeepcmue no obpa3yy. KHonka Bbl3oBa KOMaHAbl HaxoanTca Ha MNaHenu
crneunanbHOro ynpasneHus.

- [locTtpoeHwne ocu otBepcTus. [ns aToro Heob6xoaAnmo BKNOUNTL onumio Ock Ha MNaHenu
CBOWCTB.

13. [HopaboTaH dhyHKLUNOHAN MacCMBOB:

13.1.

13.2.

KomaHga Maccue no ma6nuuye tenepb No3BonseT 0AHOBPEMEHHO KONMMpPoBaTh
06bEeKTbI pasHbIX TUMOB. Pasnuumsa mexay ak3emnnspamMu (B NONOXeHUN, pasMmepax
N T. N.) o6ecrneynBatoTcs NyTEM NPUCBOEHUS HOBbIX 3HAYEHU NEPEMEHHbIM
00bEeKTOB, BXOOALMX B IKIEMMNSAP, T. €. MyTEM 3anofHEHUS TabnuLbl U3MEHSIEMbIX
nepemeHHbIX. Ecnv o6bekT He MMeeT AOCTYMHbIX AN U3MEHEHUSI NEPEMEHHbIX UNn
€crnu nepemMeHHble 06bekTa ocTaBreHbl 6e3 U3MEHEHUs, TO 3TOT 0ObEKT coBnagaeT
C KonupyembiM. Hanpumep, KONMpYOTCS NIOCKOCTb 3CKM3a, CaM 3CKMU3,
GasupyloLLasncs Ha HeM onepauus BblAaBnNMBaHUS U ToYKa, 0 KOTOPOW NPou3BeaeHo
BblAaBnmBaHue. MyTemM n3amMeHeHUs1 3HaYEeHNIA NePEMEHHBIX MOXHO NONyYnUTb
3K3eMMNAPbI, pasnMyaloLLMecs NonoXeHNeM NIOCKOCTU 1 3CKM3a B HEW, pa3Mepami
3CKM3a 1 onepauuv BblgaBNMBaHUS, a Takke KoopanHaTaMmy orpaHM4mMBatoLLEem
BblJaBMNMBaHNE TOYKW.

MaccuB pasHOTUMHbLIX 06 LEKTOB MOXHO paspyLunTb. B pesynbtaTte 06beKThI,
COCTaBMABLUME IK3EMMIAPbI MAcCKBa, CTAHOBATCS CaMOCTOSTENbHBIMU 0GbekTaMm
mogenu. [Mpn 3TOM OHM COXPaHSAIT 3HAYEHMS NEPEMEHHbIX, 3aAaHHble B MaccuBe.

PacLumpeHbl BO3MOXXHOCTM yrNpaBreHns nepeMeHHbIMU 3K3eMMIISIPOB:

- MNosiBMNack BO3MOXHOCTb M3MEHEHUS 3HAUYEHWIA NEPEMEHHBIX CIEeAYOLLMX
0OBEKTOB, Y4aCTBYIOLLUMX B MOCTPOEHUN KONUPyeMoro obbekTa: KpuBbIx (kpome
CMNIaiHOB M NTOMaHbIX), TOYEK U BCEX MIIOCKOCTEN. PaHee MOXHO Bbifio ynpasnsaThb
NMULLb NEPEMEHHBIMUN 3CKM30B KOMUPYEMbIX OGBEKTOB U MITOCKOCTEN 3TUX 3CKU30B.
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14.

15.

16.

17.

— Pa3mepbl 3Kk3eMNNsipOB MaccuBa TeNepb MOXHO N3MEHSATb HE TONbLKO B Tabnuue
M3MEHSIEMbIX NEPEMEHHbIX, HO N HEMOCPEACTBEHHO B OKHE MOAENWU BO BpeEMS
co3faaHung/pedakTmpoBaHmsa MaccuBa. [1ns Beibopa ak3eMnngpa n ykasaHus
KOHKpEeTHOro oobekTa, pasmep KOToporo TpebyeTcsi USMEHUTb, CIYXUT BKagka
Sk3emnnspbi [laHenn cBONCTB.

- lNepemMeHHble 3K3eMnApPoOB Tenepb 0TOBpaxXatTcs U JOCTYNHbI ANg
penaktnpoBaHusi B OkHe NepeMeHHbIX.

— Pasmepbl 3K3eMNspoB TeNepb MOXHO NPeACcTaBuTb B BUOE 9N1IEMEHTOB
ochopmneHus, T. e. co3gatb NPOM3BOAHbIE pa3mepbl. bnarogaps 3ToMy BO3MOXHO
N3MEHEHME Pa3MepPOB 3K3EMMIAPOB CO34aHHOINO Maccuea 6e3 nepexoda B pEXUM
€ro pegakTmpoBaHuA.

— B a4yenkn Tabnuubl N3MeHSIEMbIX NEPEMEHHbLIX Tenepb MOXHO BBOOUTb
BblpaXXeHWs.

13.3. lNMosBMNacb BO3MOXHOCTb KOMMPOBaHWS BCNOMOraTenNbHbIX MIOCKOCTEN U OCEN.

HopaboTaHa komaHaa Touka:

— MpW NOCTPOEHUM TOYKM cnocobom Ha nmoeepxHocmu NosiBUNUCH BapuaHTbl yka3aHus
nonoxexus To4kn Mo koopduHamam Ha yunuHope v llo koopOuHamam Ha cghepe,

- Npu NOCTpOeHun To4kn cnocobammn Ha noeepxHocmu v Ha kpueoli nosisunach
BO3MOXHOCTb CO3[jaHNsi TOYKM NyTEM MPOELMPOBAHNS CYLLECTBYHOLLENA TOYKM Ha
NMOBEPXHOCTb MUITN KPUBYIHO.

3Ha4yoK CMCTEMbI KOOPAMHAT B FIEBOM HWKHEM YIIy OKHA MOAENN 3aMEHEH INIEMEHTOM

ynpasneHusi opueHtaumen mogenu. OH npeacraBnsieT co60on Tpyu OPTOroHanbHbIE OCK C

obLwmMM Havyanom u gyrm, nexatwme B nNnocKocTax, onpeaensembix ocamu. Ocu

CoHarnpaBreHbl ¢ 0CAMM abCONTHON CUCTEMBbI KoopauHaT moaenn. OCHOBHbIE AENCTBUS,

BbINOSHSAEMbIE C NOMOLLIbIO 3ieMeHTa ynpaBreHus opueHTaumnen:

- Bblbop opreHTauun, Npm KOTOPOW HanpaBneHne B3rngga nepneHankynsapHo
KOOpAUHATHOW NAOCKOCTU. [N 9TOro HYXXHO LLENKHYTb MbILLLI HA OCY UMK Ha
nnockocTn. Ytobbl Npu 3TOM OCb Gbina HanpaeneHa oT HabnogaTens, BO BpeMs
Lenyka cnenyeT yaepxmeaTb knasuwy <Shift>.

- Bbibop opueHTaunn Usomempusi YZX. INa 3TOr0 HYXXHO LLENKHYTb MbILbIO B LIEHTPe
anemMeHTa.

- [loBopoT BOKpyr ocn Ha 90°. [Ina 3TOro HyXXHO LLENKHYTb MbILLIbLIO Ha OCY, YyAEepXnBas
knaeuwy <A/t> nnu kombuHaumo <Alt>+<Shift>.

— [1oBOPOT BOKPYr OCM C LLIArom, 3agaHHbIM nNpu HAacTponke. [ns 3TOro Hy>kHO LernkaTb
MbILLbIO Ha Ayre, NNIOCKOCTb KOTOPOMW NEPNEHAMKYNSAPHA HY)XHOW OCU, YAepXnBas
knasuwy <Ctrl> nnn kombunauuio <Ctrl>+<Shift> .

— [Mpon3sBOsbHbIN NOBOPOT BOKPYr OCU. [N 3TOro Hy)XHO nepemeLlaTb Mbllbio Oyry,
NSIOCKOCTb KOTOPOW NeprneHanKyNspHa HY>XHOM OCW.

lMonb3oBaTenb MOXeT yBenMuMBaTb UM YMEHbLUATb pa3Mep afieMeHTa ynpaBneHns

opueHTaumen mogenu. [lns aToro Hy>XHO YCTaHOBUTbL KYpCOp Ha 3feMeHTe 1 BpawaTb

KONeCo MbIln, HaXaB 1 yaepxunsas KomobuHaumio knasuw <Alt>+<Ctrl>+<Shift>.

[ob6aBneHa BO3MOXHOCTb 3afaHus koga npu BBoge 0603HayYeHMs JOKyMeHTa-MOAEenNw.
[nsa nogaepkn aneKTPOHHOro AOKYMEHTO060poTa B dhaiii KO4OB 1 HAaMMEHOBaHWM
BKItodeHbl koabl M (OnekTpoHHas mogens aetanu) n MC (OnekTpoHHas mogenb
cbopoyHoOM eanHnLbI).

Tenepb Npu NOAKMOYEHNM AOKYMEHTA-MOAENN K O0BEKTY cneumdukaumm B pasaene
Lokymenmauus kop otobpaxaeTcs B 0603HAYEHMM JOKYMEHTA U YYUTbIBAETCS Npw
(POpMUPOBAHUN EFO HAUMEHOBaHUS.

BkntoyeHne/oTknoueHme oTobpaxeHnst KOGOB B pasgerne npomM3BoguTcs onumen
lMoka3bieamb KOO AOKyMeHmMa B Juanore HacTporkun pasaena cneumdunkaumm.
lMpumeyaHue: ko MoAenu He nepefaeTcsl B OCHOBHYH HaAMWUCh YepTexa npu co3aaHum B
HeM accouuaTUBHbLIX BUOOB 3TOW MOAENM.

[leTanb-3arotoBKka Tenepb sIBASETCA KOMMNOHEHTOM MoAenu. K Heln NnpuMeHnMbl Bce
AENCTBUA Hag KOMMOHEHTaMU: COBUI, MOBOPOT, COMPSKEHNE, PpEeAAKTUPOBAaHNE B OKHE M Ha
MecTe 1 ap.
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18.

19.

20.

21.

22.

YcoBepLUEHCTBOBAHO BpaLLleHe MOAENM C MOMOLLbIO MbIWN N kKoMaHabl lToeepHymb.
Tenepb, ecnu LueHTp rabapuTHOro Napannenenuneaa Mogenu okasbiBaeTcsa 3a npegenamm
3KpaHa (00bIYHO 3TO NPOUCXOANT NPU 3HAYMTESNTBLHOM YBENUYEHMM MacLuTaba
OTOOpaxeHust), B KAYECTBE LieHTpa BpaLLeHNs NCNonb3yeTcs bnvkanwas K Kypcopy Touka
mogenu. Korga ueHTp rabaputHOro napannenenvnega He BbIXOoOUT 3a 3KpaH, TO
BpaLLleHne, Kak U paHbLUe, MPOUCXOANT BOKPYr 3TOro LeHTpa. B atom cnyyae ans
BpaLLEeHNsi MOAENM BOKPYr OnvkanLen K Kypcopy TOUKE HY>KHO yAEepXMBaTb HaXXaTon
knasuwy <Ctr/>.

B komaHae MoeepHymb nosiBunacb BO3MOXHOCTb BpaLLeHNa Moaenn BOKPYr nNpsiMown,
nepneHanKynapHON K rpaHn Npou3BOSbHON POPMbl B TOYKE YKa3aHWsi, a TakKe BOKPYr
NPsSIMON, KacaTeNbHOW K KPMBOW NPOn3BONbHOM dOPMbl B TOUKE YKasaHus. daHTom
NPSIMOK, BOKPYT KOTOPOWM NPOMCXOANUT BpaLleHne, NoKasbiBaeTCa Ha dKpaHe B BUAe
LUTPUXOBOrO OTpe3Ka.

PaclwmpeHbl BO3MOXHOCTU KOMaHabl PazamMecmumab npou3e800Hble pa3Mephbil.

- Pa3smepbl hacok u ckpyrineHui Tenepb MOryT pasmellaTbea B fobon NIocKkocTy,
neprneHanKynapHon ncxogHomMmy pebpy, a pasmepsbl onepaumm YKi1oH — B nodon
NSOCKOCTN, NeprneHaAnKYNAPHON NUHUKN NnepeceyeHns YKNoHAeMOM rpaHn 1 OCHOBaHUS
YKMOHa.

- [pwn pasmeLLeHnn gnameTpanbHOro pasMmepa Ha MioCKOCTU, NePNeHanKynsipHON ero
cobCTBEHHOW, pasmep NPUHUMAET BUA NIMHENHOrO (3HaK JuamMeTpa CoxXpaHseTcs).

MosiBunacb BO3MOXHOCTb penakTnpoBaHuA NPOEKUMOHHbIX KPUBbIX B 3CKMU3€ NyTEM
nepemMeLleHnA XapakTepHbIX TOYEK 3TUX KPUBDbIX.

Ha nanenb Tekyl.uee cocmosiHue 0o6aBneH CrMcoK UCNONMHEHN MOAENN, N3 KOTOporo
MOXXHO Bbl6paTb TeKyliee ncnosfiHeHne.

OtpenbHbIA gnanor MeHe,J:pKepa nepecyeTa ynpasgHeH. YHpaBneHme peXnmom

nepecyeTa Tenepb NpousBoauTcs B pasaene lMepecyem pazmepoe MeHenxepa
[OKyMEHTA.

Fpaghuyeckue OOKymMeHmMbI

1.

2.

[lopaboTaHbl KOMaHAbl CO34aHNS NIMHENHbIX Pa3MepOB:
— [lpocmoli nuHelHbId pa3mep:

- lMosiBnnacb BO3MOXHOCTb NPOCTAHOBKM NIMHEMHOMO pasMmepa AvaMeTpa OKPYXHOCTMU.
[nsa aToro nocne BbI30Ba KOMaHAbl CrieayeT yka3aTb OKPY>KHOCTb. AHANOMMYHbIM
0o6pas3om Ha aNnmMnce MOXHO NPOCTaBUTb pa3mepbl OCEN.

— YKasaB [ABEe OKPY>XHOCTM (MK Ayrun), MOXHO NOCTPOUTb UMW pa3mep Mexay nux
LeHTpamMu, Unm pasmep, BbIHOCHbIE JIMHUN KOTOPOro KacaTeNbHbl K OKPY>KHOCTAM
(3TO 3aBUCUT OT TOrO, B KaKMX TOYKax Bblnn ykasaHbl OKpYXHOCTW). PasamepHas
nnHMA B 060MX cny4vasix napannenbHa NPSAMon, COEANHSIIOLLEN LEHTPbI
OKPY>KHOCTEN.

- [ns ykasaHust ob6pasmepmBaemoro oTpeska 60onbLue He HYXXHO HaXXMmaTb KHOMKY
Bbi6pamb 6a30ebil 06bekm Ha [aHenu cneunanbHOro ynpasneHus.

- JluHelHbIlU pa3mep om ompe3ka 00 MOYKU:

- [Ina nocTpoeHusa pasmepa MOXHO ykasaTb ABa napannenbHblX oTpeska. B
pesynbTaTe co3aaeTcs pa3mep OT NepBOro oTpeska 40 OAHOW U3 BEPLUWH BTOPOro —
9TO 3aBUCUT OT NONOXEHMUSA pa3mepa OTHOCUTENBHO BTOPOro OoTpeska.

- [Ina nocTpoeHnsa pasmepa MOXHO yKa3aTb OTPE30K U OKPYXXHOCTb (unun ayry). B
pes3ynbTaTe co3gaeTcs pa3Mmep, ogHa BbIHOCHASA NMHUSA KOTOPOro SBMSieTCH
NpoJomKeHMeM oTpeska, a BTopas KacaeTCsl OKPYXXHOCTU (8yru).

MosiBUNacb BO3MOXHOCTb NPOCTAHOBKM pa3mMepa, CUMMETPUYHOIO OTHOCUTENbHO OCEeBOM

NMHUK. OTO MOXHO cAenaTtb C NOMOLLbIO CreAyoLWmMX KOMaHA;:

- [lpocmoli nuHelHbIU pa3mep. [INs co3aaHnsa pa3Mepa HYXXHO yKka3aTb OCEBYIO NINHUIO
1 TOYKy B nobon nocrnegosaTtenbHocTU. PopmupyeTcsa pasmep, 3Ha4eHne KOToporo
paBHO YABOEHHOMY PaCCTOSAHMIO OT OCEBOM A0 TOYKM, @ TOMKaMM NPUBSA3KN ABMAIOTCA
yKasaHHasi ToYka U ToYKa, CUMMETPUYHast e OTHOCUTESTBHO OCEBOW. [pocTaHOBKa
Takoro pasmepa B napameTpuyeckoM pexnme gaeT cnegyrowmnn pesynbTaT: Touka
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BCerga pacnonaraeTcs Tak, YTobbl pacCTosiHMe OT Hee A0 OCEBOWN PaBHSNOCH
NofIoBMHE 3HAYeHUs1 pa3mepa.

- JluHelHbIl pa3mep ¢ 06pbIeOM. [1Nsi CO34aHMsA pa3Mepa HY)XXHO ykasaTb
napannenbHble apyr Apyry OTPE30K 1 OCEBYIO B N0OON NOCnefoBaTeNbHOCTW.
dopmupyeTcsa pasmep, 3Ha4YeHe KOTOPOro paBHO YABOEHHOMY PACCTOSHUIO MEXAY
0CeBOWN 1 O0Tpe3koM. MNpocTaHoBKa Takoro pasmMepa B napameTpu4eckoM pexxmme aaet
cnepylowni pesynbTaT: OTPEe30K BCeraa pacnonaraeTtcs Tak, YUTobbl paccTosiHne
MeXay HUM 1N OCEBOW PaBHANOCH NOMIOBUHE 3HAYeHMs pa3mepa (ecnm Ha OTPe3oK U
OCEBYIO He ObINo HanNoXeHo orpaHuyeHne apannensHocms, TO OHO HaknaabiBaeTcs).

OcHoBHOE Ha3Ha4YeHne ONMCaHHbIX pasMepoB — obpasmMeprBaHME OOBHLEKTOB,

CYMMETPUYHbBIX OTHOCUTENbHO HENOABWXXHOW OCU, B 3CKU3aX.

HopaboTaHa komaHga KacamesnibHbIU Ompe30oK Yyepe3 MoYKy Kpueoul: Tenepb TOUKY
KacaHMs MOXHO 3aJaTb SBHO, T. €. NyTeM BBOAA €€ KOOpPAMHAT U C MOMOLLbIO MPUBSA3KN
(k TOYKEe, NOCTPOEHHOW Ha KPMBOW, K TOUKE NEpPeCceYeHnst KpUBON C APYrMM OOBLEKTOM U
T.M.)

MosiBunnch cneayolme BO3MOXHOCTU peaakTUpOBaHNSA NPOEKUMOHHOIO pasmMepa:

- OTKNOYEHNEe aBTOMATUYECKOro onpeaeneHns 3HadeHms pa3mepa; OTKIoYMB

aBToonpeaeneHne, MoXxHo, HanpuMmep, BBECTM OYKBY BMECTO YMCIOBOrO 3Ha4YeHus,

- OTKIIOYEHMEe JonycKa pa3Mepa; Npu NocrneayLeM BKIOYEHMMN JOMYyCKka pasMep CHOBa
nony4yaeT KBanUTeT U/Mnn OTKIMOHEHUS], YCTAHOBIEHHbIE AN HETO B MOAENMW.

Mpn NnpocTaHOBKe YrnoBoro pasmepa — kKak 0bbI4HOro, Tak 1 napameTpuyecKoro —
nosiBunacb BO3MOXHOCTb yKa3aTb B KAYECTBE CTOPOHbBI yriia BCMOMOraTenbHY0 NpsiMyto
NN oCb abCOMOTHON CUCTEMbI KOOPAMHAT (B YepTexe — Takke OCb CUCTEMbI KOOPAMHAT
BMAa).

MosiBUNack BO3MOXHOCTb aBTOMAaTMYECKOM HyMepaumm Tabnuy, B rpadonyeckom

AOKYMEHTE NyTeM BKITOYEHMS X B rpynnbl Hymepauun. [nsa BKNOYEHNA co3gaBaeMon

Tabnuupbl B rpynny Hymepauum criegyeT BbibpaTb HYXHy0 rpynny B cnucke Hymepayus Ha

MaHenu ceoncTte. Ecnun Tabnmua yxxke cosgaHa, To €e MOXHO BKINIOYATL B rpynny

Hymepauun ¢ NOMOLLbI0 KHOMNKK [Jobasumb 8bidesieHHble 06 beKkmbl B OKHE

Hymepauyus.

PaclumnpeHbl BO3MOXXHOCTM paboThl CO CBOMCTBAMU BCTABOK Y MaKPO3NEMEHTOB:

- CsovictBa ObosHayeHue, HaumeHosaHue, Macca v gpyrue (T. €. CBONCTBA,
BKMtOYaeMble B OTYET) CTanu SOCTYNHbI 4Ns U3MeHeHus B okHe Ceolicmea s
cnenyowmx o6bLEKTOB:

— BCTaBKW (pparMeHTOB,
— BCTaBKM BMAOB M3 APYINX YepTexen,
— MaKkpOaNeMEeHThI, B TOM 4Yncne 6ubnmoTteyHsbie.

- [lapameTpbl BUBNNOTEYHBIX MAKPO3INEMEHTOB (ECNN OHM NPEAYCMOTPEHDI
onbnunoTtekon) otobpaxatotcs B okHe Ceolicmea n MoryT ObiTb U3BMEHEHbI B 3TOM
OKHe.

- CTano BO3MOXHbIM KONMPOBaHNE NapaMeTpoB U3 O4HOIO MaKpO3fieMeHTa B ApYron
(npu ycnosuum, 4yto oba co3gaHbl O4HON N TOM e BMBNMOTEKOM) C MOMOLLbIO KOMaHAbI
Konupoeamsb ceolicmea.

- CTtan BO3MOXeH NoncK BMBrnmMoTeYHbIX Makpo3fIEMEHTOB MO UX CBONCTBAM.

YacTb KHOMOK KOHTEKCTHOW NaHenn 6GubnmoTe4yHoro MakpoanemeHTa MOXeT ObITb
3aMeHeHa KHoMKaMu Bbl30Ba KOMaHg, bubnmoTeku (ecnm aTo NnpeaycMoTpeHo
6mbnmnoTtekon).

Tekcmoenblil npoyeccop

1.

TeKcToBbIN AOKYMEHT Tenepb MOXET coepXaTb NMUCTbI pa3HbIX (OPMaTOB U pa3HON
opueHTaummn. JTo obecneyvmBaeTcsa co3gaHMeM B JOKYMEHTe pasfaenoB — rpynn JIMCTOB C
OAWHaKoBbIMK (bopMaToM M OpUeHTaumen. YnpaeneHne pasgenamm — cosgaHume,
yoaneHuve, nepeMMeHoBaHue pa3fenos, 3ajaHne opmaTa, opueHTauumn n odhopmMneHns
nncTtos — npoussoauTcs B MeHempxkepe JokyMeHTa. BO3MOXHO HasHayeHne pasHbIx
ohopMneHN NepBOMy NIUCTY, YETHLIM U HEYETHLIM NUCTaM pasaena.
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[nsa cosgaHns B JOKYMEHTEe HOBOro pasgena MOXHO Takke UCMNob30BaTb KOMaHOy
Bcmaeka — Pa3pbie pa3dena.

Hymepaums nMcToB OOKYyMEHTa MOXeT HaunHaTbCA 3aHOBO B KakAoOM pasaene unm bbiTb
CKBO3HOW. BO3MOXHO TakKe UCKITloYeHe pasfenos U3 Hymepauuu.

Vcnonb3oBaHue AOMNOMHUTENBHBLIX JIMCTOB B TEKCTOBOM [JOKYMEHTE ynpasgHeHo.

2. B meHio Bcmaeka nobasneHa komaHaa Pa3spbie cmpaHuybi. PaHee HavaTb ab3al ¢
HOBOW CTPaHWLbl MOXXHO ObINIO TOMBKO C MOMOLLBIO KIaBMaTypHOM KOMBUHaLmm
<Ctrl>+<Enter>.

3. [MosiBMNnacb BO3MOXHOCTb MCMOSNb30BaHNS B KAYECTBE MCTOYHMKA CChISTKU OTYET (B TOM
yucre no MaccmBy C TabnMUEN N3MEHSEMbIX MEPEMEHHbBIX) U Tabnuuy MCNONHEHUR. YToGbI
co3faHune cCbifikm BbIno BO3MOXHO, OTYET (Tabnvua) 4ormkeH 6biTb accoLMaTUBHbBIM.
CoaepXMMbIM CCbINIKM MOXET ObITb: Ha3BaHWe Tabnuubl, 3arofioBok ctonbua,
0003Ha4YeHne 30HbI, HOMEP NMCTa NN TEKCT AYelikK (B CIlyYae CCbINKM Ha Tabnuuy
NCNOJTHEHWN).

Paboma co cneyugukayueu

1. TlosiBUNacb BO3MOXHOCTb 3aMeHbl OAHUM OnmncaHnem crneumdukaumnm HeCKOSbKNX
aHanorMyHbIX Apyr Apyry onncaHum B OOQHOM M TOM Xe OOKyMeHTe. Hanpumep, Takas
cUTyauust MOXXET BO3HUKHYTb, eciin B COOpKy BCTaBNEHbI AeTanu, Co3AaHHble B BEPCUSIX
KOMIMAC-3D, cogepxaBLuMX pa3Hble BapnaHTbl OAHOrO U TOro Xe CTUNSA cneuudukaummn.
[nsa o6beguHeHns onucaHui Cny>xuT kHonka O6bLeUHUMBb 8apuaHmbI, KOTOpas
NosIBNSIETCS B Anariore ynpaeneHnsa onncaHnamm cneumdmkaumn npu Hanmyunm B
AOKYMEHTE HECKONbKNX BapUaHTOB OAHOMO 1 TOro Xe onncanus. lNocne ee HaxaTtus Bce
06BbeKTbI cneundmrKkaumm, UCNOMb3yoLWne 3TN BapuaHTbl, (Kak B JOKYMEHTEe-KOHTENHEpE,
Tak 1 B JOKYMEHTaX-UCTOYHUKAX) NPUBOOATCS K CTUMIO, XPaHSALLEMYCS B TEKYLLEN
onbnuorteke cTunen.

2. B pwanor Hactpoviku pasgena cneumdukauumn gobasneHa onuns lNMokasbieamb k0O
doKyMeHma, JOCTyMNHas Npyu HaCTPOMKe Kak CTUNs cneumdukaumm, Tak u TeKyLLero
AOKyMeHTa-cneumdukauumn. Onums BkNoYaeT/oTKAoYaeT oToOpaxeHne N BO3MOXHOCTb
penakTMpoBaHMs KOOOB OOKYMEHTOB B HacTpaMBaeMoM pa3saene cneundukauun. B ctunsx
cneundmkaLmm, BXogALWmMX B KOMMNNEKT NOCTaBKKW, ONUMS BKIOYEHA TONBKO ANl pasgena
LHokymeHmauyusi.

3. [pu pegaktupoBaHnn Havana 6roka (CTpokM ¢ 0603Ha4YEHNEM UCTONHEHWST) B FPYMNMOBOM
crneundukaummn no BapnaHTy A Tenepb MOXHO NOMEHSATb HE TONTbKO HOMEP UCNOSTHEHNS,
HO 1 3HaK, OTAeNALNA ero oT 6a3oBoro 06o03HauYeHnsd. Hanpmumep, MOXHO 3aMeHNTb
Aedunc TOYKON.

4. B rpynnoBbIx cneundurkaumnsax no BapmaHTy A nosBuniacb BO3MOXHOCTb 06paboTku

NCNONHEHMI 6e3 NepeMeHHbIX AaHHbIX:

- NPV HaNM4uKn B cneumdukaLmm TakMx NCNOMHEHUI ANs HUX co3aatoTcs 6nokM ¢ OgHON
cTtpokon Omcymcemeytom,

- €Cnv NepeMeHHble JaHHble HEe NPUMEHSIIOTCA HXN B O4HOM U3 UCNONHEHWI, TO 6NOKM He
co34aloTcs, a B KOHeL cneumdukaumm gobaensaeTtcs cTpoka Paanuyusi ucronHeHud rno
c60pOYHOMY Yepmexy.

BkntodeHne/oTknoueHme o6paboTkm MCNONHEHUn 6e3 NepeMEHHbIX AaHHbIX MPOU3BOANTCS

onuuen lNMoka3bieamb UCMOJIHEHUSI, HE UMerwue nepemMeHHbIX 0aHHbIX B anarnore

HaCTPOWKN crneundurkaumm.

Paboma c ucnosiHeHUsIMu

1. lMosiBunacb BO3MOXHOCTb NepeaaBaTb MEXAY UCMOMHEHNSIMU N3MEHEHUS Creay oL mX

CBOWCTB:

- Mamepuan, lNnomHocms, Macca (B criydae py4yHOro BBoAa 3Ha4yeHMs Macchl),
Paspaboman, lNposepun, Ymeepdun, T. koHmp., H. KOHMp. n CBOMCTB, CO3AaHHbIX U3
nepeMeHHbIX, — U3MEHEHMSI CBOMCTB MCMNOMTHEHNSA NepeaatoTcsl BO BCE €ro 3aBMCUMbIE
WCMOMHEHNS,
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- Aemop n Op88HU3aL(UFI — N3MEHEHNSA CBOMCTB UCMOSTHEHUSA nepepnarTcA BO BCe
NCMNOJTHEHNA MOdenn.

Mpu cozgaHny Tabnuubl NCNOMHEHWU MOGENW Tenepb NO YMOMNYaHWIO NpeanaratTes Te
ctonbupl, oTobpaxeHne KOTopbIX 6bINo BKNOYeHO B MeHeaxepe fokymeHTa npu paboTe ¢
NCNorHEHMAMM 3Ton Mmogenu (kpome ctonbua HanveHoBaHme). PaHee ymonyaTenbHbln
Habop cTonbuos Tabnuubl UCNOMHEHU BbiN OMKCUPOBaH U BKIKOYan Tpu ctonbua:
O6o3HaveHune, MaTtepunan, Macca.

Umnopm u akcnopm

1.

2.

MosiBunack BO3MOXHOCTM 3aMMCcu U YTEHMS pa3MepPOB NpU IKCNopTe Mogenu B oopmaTt
STEP v umnopTe 13 atoro popmara.

MosiBunack BO3MOXHOCTb nmnopTta dannos DXF n DWG, cosgaHHbix B cucteme AutoCAD
Bepcumn 2013, n akcnopTa B 3Ty Bepcuto. [ins akcnopTa Bepcusa 2013 ncnonb3yetcs no
YMOSYaHUI0.

Tenepb npu umnopTe rpadmyecknx gokymeHTo popmaTtoB DXF n DWG B 4OKYMEHT
KOMMAC nepepnatotca npsimble.

Mosisunack Bo3aMoxHoCTb 3anmcn KOMIMAC-gokymeHToB B ¢hopmaT PDF (¢ nomoLubto
KomaHabl Patinn — CoxpaHumb Kak...).

lMpuknadHbie 6ubnuomeku

1.

2.

MepepaboTtaHa lNMpuknagHas Gubnuoteka KOMIMAC.
- bwubnunoteka nepenmeHoBaHa B CepeuUCHbI€ UHCMPYMeHMbI.
- [obaBneHbl KOMaHAb!:

- Co30amb KOHmMyp Mo 08yM KOHmMypam — CINY>XWUT AN NOCTPOEHUS 3aMKHYTOrO
KOHTypa nyTem o6beanHEHUs, BbIYMTaAHUS UK NepeceveHnst ABYX yKaszaHHbIX
KOHTYpPOB,

- Co30amb KOHMyp Mo epaHuye obracmu — CIy>XuT ANns NOCTPOEHNS 3aMKHYTOro
KOHTYypa Nno nepecekarLmMMCcs KpUBbIM, BvxXanLwmnm K yKazaHHOM TOYKe.

- Annpokcumauyusi KOHmypa — CNy>XuT A58 annpokCUMauumn yKazaHHOro KOHTypa
NURBS-kpuBoWM nnun riomaHom (B nocregHem criydae MOXHO 3aaTb TOMHOCTb
annpoKkcuMaLmMmn); KpoMe TOro, MOXXHO BKIMIOUYUTL/BBIKITIOYNTL YAaneHne UCXOAHOro
obbekTa (annpokCMMMpPyeMOoro KoHTypa) u BelbpaTh, rae AOIMKeH pasMeLLaThbes
annpoKCUMMPYHOLLNIN OOBEKT: Ha TEKYLLIEM CIOEe UM Ha CNoe NCXOOHOro 06beKTa.

- KomaHgbl MFnadkue omeepcmusi 1 Peabb6oeble omeepcmusi 3aMeHeHbI KOMaHaamm

noctpoeHus otsepcTuin: NMpocmoe, C 3eHkoekol, C yekoekoli, C 3eHKoeKoU u

uekoekol, KoHu4yeckoe.

- WckntoveHbl: KoMaHga keuducmaHma Kpueou, rpynnbl komana F'eomempuyeckue
¢huaypbl n Ycr108HbIe 3HaKU.

HopaboTaHa 6ubnmnoteka Mamepuansl u CopmameHmbl.
- basa pgaHHbIX MaTepranoB 1 COpTamMeHTOB
- O6ulee konn4yecTBo MatepuarnoB coctaensieT bonee 9500 HaMmeHoBaHuiA. B Tom

yucne:

— 1300 oTe4vecTBEHHbLIX MApPOK CTanemn 1 CnaBoB.;

— 2393 3apybexHble Mapku cTanemn v Crnnasos,

— 145 mapok 4yryHa;

— 951 mapka LBeTHbIX METasoB 1 CMNiaBoB.,;

— 433 mapku macen n cmasok;

— 224 mapku NakoB 1 Kpacok;

— 521 mapka nnacrmacc;

— 474 mapku knees;

— 1267 HaMMeHOBaHMI CBapOYHbIX MaTepuaros;

— 611 HaMmeHoOBaHMIN NPOBOAOB U Kabenen;

— 275 HaMMeHOBaHUI CTPOUTENbHbIX MaTepManos;

— 131 Bupg ranbBaHNYECKMNX NMOKPLITUN;
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— 121 HaMMmeHoBaHMe KOMMNO3ULIMOHHLIX MaTepuanos.
Basa cogepxut 6onee 47000 ak3eMNnsApPOB COPTAMEHTOB.

B3aumopencTtaue ¢ cuctemonn KOMIMAC-3D:

PeanunsoBaHa pa6boTta co cnegytowmmm ceorcteamm KOMIMAC-gokymeHTa:
3ameHumenb mamepuana v lNMNokpbimue.

PeannsoBaHa BO3MOXHOCTb A00aBNeHNss MaTepuanos nNpu NOMOLLM OCHOBHbIX
KomaHz 6nbnunoTtekun B 6roKM JONOMNHUTENbHBLIX pa3fenos cneundmkaumm.

3. [HopabortaHa 6ubnmoteka CmaHOapmHbie u3desnusi.
Mpwn coBmecTHOM paboTte CnpasoyvHnka n KOMIMAC-3D:

MosiBUNack BO3MOXHOCTb KOHTEKCTHOrO pefakTUpPOBaHMUSt KOHCTPYKTUBHbIX
3NEeMEHTOB n3genus (C NoOMoLLbIo KoMmaHabl Pedakmupoeamb Ha mecme).

CTtano Bo3MOXHbIM MPUMEHSATL CTaHAapTHbIE n3genus B Komnac-getanax (*.m3d).
M3meHeHa TepMmnHONOrus: « AKCNopTHbIE aTpubyThbl» NepeMmMeHoBaHbl B
«lMepenaBaemble cBoncTBay». BHeceHbl COOTBETCTBYIOLLME NONpaBkn B MHTEpdEnC n
NOMb30BaTENbCKY0 JOKYMEHTALMIO.

B mMogenax ctaHgapTHbIX U34enui OTKpbITa NokarnbHas cuctemMa KoopauHar,
KOTOPYK MOXHO UCNONb30BaTh A5 HANOXEHUSI CONPSXXeHW. DTO No3BonseT
NpaBUNbHO COPUEHTMPOBATL KOMMOHEHTbI B MoAenu. Ecnvn paHee BCTaBneHHbIN B
MoAenb KOMMOHEHT 3aMeHsIeTCS APYrMM KOMMOHEHTOM cpeacTBaMu 6ubnunoTtekn, To
HarnoXeHHble Ha KOMMOHEHT COMNMPSXXEHMSI COXPaAHAOTCS.

3Ha4kM Ha KHOMKax MHCTPYMEHTaNbHOW NaHenu Tenepb KOPPEKTHO OTOBpaxatoTcs B
pasmepax 24x24, 32x32 n 48x48 nukcenos.

B katanor Kpenex no6aeneHbi:

BuHTtbl DIN 561, DIN 564, DIN 653, DIN 7995, DIN 7996, DIN 7997, DIN 8243, DIN
8245, ISO 10509, ISO 7053, ISO 7048, DIN EN I1SO 7048, ISO 14580, DIN EN ISO
14580, 1SO 14584, DIN EN I1SO 14584, DIN EN I1SO 14585, DIN EN I1SO 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;

BonTel 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;

Mankn DIN 2510-5, DIN 2510-6, DIN 80705, DIN EN 14218, TOCT P 50272-92,
FOCT P 50273-92, TOCT P 50592-93, ISO 21670, DIN EN I1SO 21670;

3aknenku DIN 7331, DIN 7338, DIN 7339, ISO 15975, DIN EN I1SO 15975, ISO
15976, DIN EN ISO 15976, 1ISO 15977, DIN EN ISO 15977, 1ISO 15978, DIN EN ISO
15978, 1SO 15979, DIN EN ISO 15979, ISO 15980, DIN EN ISO 15980, ISO 15981,
DIN EN ISO 15981, ISO 15982, ISO 15983, DIN EN ISO 15983, DIN EN ISO 15982,
ISO 15984, DIN EN ISO 15984, ISO 16582, DIN EN ISO 16582, 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 NCO 15974-2005;

Mpoknaakn DIN 2510-7;

Tanpenobl DIN 1478, DIN 1480;

Llanbel FTOCT P 52646-2006;

LWnunbkn 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,
TOCT P NCO 8745-93, TOCT P NCO 8746-93, TOCT P NCO 8747-93.

B kaTanor ,ﬂemanu, Y3/1bl U KOHCMPYKMUEBHbIe 3J/1IeMeHMbI nobaBneHbl:

Mogwwunuumkn FTOCT 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;

MpyxuHbl Tapensyatblie FTOCT 3057-90;

Manku, wanbsl, ckobbl FTOCT 8530-90;

Macnenku FTOCT 20905-75;

Ponuk TOCT 25255-82;

LUnoHkn TOCT P 50536-93;

Tpy6bl ctanbHble TOCT 8732-78, TOCT 10704-91, TOCT 3262-75.
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N3MeHeHuUe KoMrisiekma nocmaeku

M3 koMnnekTa nocTaBku UckntoyeHa bnbnmnoteka nocTpoeHust rpadomkoB pyHKLMIA
(FTDraw.rtw).

Omnuyus eepcuu 14 om eepcuu 13 SP2

O6uwee

1.

6.

MosiBunacb BO3MOXHOCTb 3aKpENnSIEHMs NONOXEHUS] OKOH U MHCTPYMEHTANbHbIX NaHenen.
[ns atoro cnyxuT komaHga Bud — lNaHenu uHcmpymeHmoes — 3akpenumab
nonoxeHue. Ee nogMeHIo coaepXXUT KOMaHAbl 3aKkpenneHnsi NONOXKeHNs
nnaearLLmx/3aduKCUpoBaHHbIX NaHenen/okoH. Nocne 3akpenneHnsa NonoXeHus
CTaHOBMUTCS HEBO3MOXHbBIM U3MEHEHUE PAa3MeEpPOB 1 NepeMeLLEHNE OKOH, U3MEHeHne
cocTaBsa 1 nepeMeLleHne naHenen.

HopaboTaHbl 3aKknagky JOKYMEHTOB:

— [BOMWHOW LUENYoK Ha 3aKknagke 3akpblBaeT JOKYMEHT,

- [ABOWHOW LLEenyoK Ha cBOBGOAHOM MeCTe CTPOKM 3aKnadoK OTKpbIBAET AManor co3gaHns
OOKYMEHTa,

— B KOHTEKCTHOE MeHI0 3aknagkm gobasneHbl HOBble KOMaHAbl, B TOM Yucne: Omkpbimb
nanky c ¢ghatisiom v Konupoeams nosiHoe umsi ¢hatina.

- MNOSAABMNCS Auanor Ans HaCTPOWKKU 3aknaaok, OH Bbi3biBaeTcs koMaHaon Cepeuc —
Mapamempbi — Cucmema — JkpaH — 3aknadku OKyMeHmMoe8); Npy HacTponke
MOXHO BbIOpaTb yMonyaTenbHoe pasMeLleHne 3aknagok, caenaTb 3aknagkm
pasHoLBETHbIMM, BbIOpaTh, Kakoe MM OKyMeHTa — NOJSIHOE UMK KpaTkoe —
oTobpaxaTb Ha 3aknajke, 3agatb LUMPUHY 3aknagok.

[lobaBneHbl CUCTEMHbIE KOMOMHALIMK KNaBULL:

- <Ctrl> + <W> — 3aKkpbITUe OOKYMEHTA,

- <Shift> +<Enter> — BbI30B Ananora pefakTMpoBaHUs pasmMepHOn Hagnucu,
BblAENEHHOro pasmepa (B rpadmyecknx JOKYMEHTax N Mogensix, B rpadomyeckux
OOKyMEHTax Takke MOXET MCNOoNb30BaTbCA KOMOUHauma <Shift> +<[Ipobesr>),

- <Enter> wnu <[pobesr> — 3anyck npouecca pegakTMpoBaH1s Bbl4ENEHHOrO B
rpacdmyeckoM AOKYMeHTE 06beKTa (Kypcop He JOSMKeH pacnonaratbCs Hag 00 bekTom),

— <Ctrl> + <Shift> + <P> — BbI30B KOMaHabl 3anmoMHUMb COCMOsIHUe,

— <Ctrl> + <Shift> + <Enter> — BbI30B KOMaHabl Aemoco30aHue,

— <Ctrl> + <Shift> + <Z> — BbI30B KOMaHabl YKka3amb 3aHOE0,

— <Esc>— oTMeHa BblaeneHnsa o0beKToB.

B coobuieHuns 06 otcyTcTBUM dhanna («He npounTaH dann KOMMOHEHTa...» U T.M.)
pobasneHa onuus lMpumMeHumsb On1s1 8cex, NO3BONAOLLAA NPUMEHUTL BblOpaHHOE
AencTBMe KO BCEM HEHaMAEHHbIM hannam.

MNosiBunacb BO3MOXHOCTb 00beanHeHus okHa Ceoticmea v [aHenu cBOMCTB B OAHO OKHO.
[nsa atoro cnyxaT komaHabl O6beAnHUTL ¢ MaHenblo CBONCTB B KOHTEKCTHOM MEHIO
3aronoBka okHa CBoncTtBa 1 PasmeweHne — O6beaguHUTL ¢ okHoOM CBoncTBa B
KOHTEKCTHOM MeHto [aHenu cBoicTB. [Npu co3gaHnm n pegaktnpoBaHnm 06 bEKTOB B
obbeamHeHHOM okHe oTobpaxaeTtcs MaHenb CBOMCTB, B OCTasNbHbIX Cy4asiXx — OKHO
Ceolicmea.

YcoBepLueHCTBOBaH (pyHKLUMOHAN pasMeLLEeHNsT OKOH:

— BO BpeMsi NepEMELLEHNSI OKHA Ha SKpaHe NOSABMSATCS cneunarnbHble 3M1EMEHTbI
ynpaBneHnsi 4ns Bbldopa HOBOrO MOJIOXKEHMST OKHA; NPW YCTaHOBKE yKa3aTens Mbiln Ha
no6on na Hux B okHe KOMIMAC-3D uBeToMm BhigenseTca obnactb, KOTOpyH 3anmMeT
nepemeLlaemMoe OKHo,

-~ MosiBUNacb BO3MOXHOCTb COBMELLEHUS OKOH; AOCTYMHbI Criedyloume BapuaHThl
COBMeLLEeHNS:

— HanoxeHue ¢ obpasoBaHMeM BKNaaok,
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10.

11.

12.

— pasgeneHune nnowann okHa no BepTukanu nin ropu3oHTanun.

M3meHeH Habop n cocTaB MHCTPYMEHTAarbHbIX MaHenewn:

- nosiBunacbh naHenb Pexumbli, cogepXallaga crieaytoLmne KHOMKK:

- B Mogensx — Pexum npoeepku eanadkocmu, lNepcnekmuea, PazHecmu
KoMmnoHeHmbI, Pazeepmka, Pa3amepbi ebibpaHHO20 anemeHma, lMepecyumamsb
pa3smepbi ¢ y4yemom AoryckKos,

- B rpadpmyecknx gokymeHTax — Pedakmupoeamb Makpo3sieMeHm,

— B TEKCTOBLIX AOKYMEHTax u cneundukaunax — HopmanbHbIl pexum v Paamemeka
cmpaHuy,.

— TOKa3 HEKOTOPbIX KHOMOK Ha NaHesisiX N0 YMOMYaHUIO OTKIKYEH (HanpumMep, Ha naHenu
Bud oTknto4eHa kHomnka komaHabl CO8UHYMb 1 HEKOTOpPLIE ApYrue); Npu
Heob6X0aUMOCTN UX MOXKHO BKIMHOYUTE C MOMOLLIbIO NOAMEHIO KOMaHAbI
Hobasumb/ydanumb KHOMNKU.

MosiBunacbk BO3MOXHOCTb COXpaHeHust pannoB B dpopmaTte agpa (*.c3d).

MosiBunachk BO3MOXXHOCTb BCTaBKN M300PaXXEHWI U3 APYruX MPUOoKeHUn B rpadonyeckue u
TekcTtoBble KOMIMTAC-gokyMeHThbl Yepes 6ydep obmeHa. B TEKCTOBbIN AOKYMEHT U B
Tabnuuy yepes Bydep MOXHO BCTaBnATb Takke rpadgudeckme oovektol KOMIAC. (PaHee
AN BbINOMHEHUSA BCTaBkM TpeboBanock Bbi3BaTb CneunanbHyo KOMaHay v ykasatb dann,
copgepxawun pucyHok unu KOMMAC-cparmeHT.)

BcTaBku pucyHkoB 13 rpagudeckmx KOMIMTAC-gokymeHTOB Tenepb MOXHO Yepes Bydep
oOMeHa NepeHOCUTb B JOKYMEHTbI APYrnX NPUITOXKEHUNA.

MosBnnacb BO3MOXHOCTbL HACTPOWKKM LIBETA U CTEMEHN NPO3PaYHOCTN oOHa HaanNuUcen y
Kypcopa. [Insa 3Toro co3gaH HacTpOeYHbIN AMarnor, BbidbiBaeMbli Komangon Cepeuc —
Mapamempbl — Cucmema — JkpaH — POH Hadnucel.

BBeneHa HacTpolika, UHBEPTMPYIOLLAsa HanpaereHne, B KOTOPoM TpebyeTcsa BpallaTb
Koneco MbllK Ans UsSMeHeHnsa macluTaba otobpaxeHus. [Ing 3Toro co3gaH HacTPOEYHbIN
awnanor, Bbl3blBaeMbi komaHao Cepeuc — lMapamempbl — Cucmema — Obwue —
Mbiwb ¢ eguHCTBEHHON onunen M3mMeHUMb HanpaesieHuUe epauwjeHusi Kosieca MbiWu.

B dpanne nonb3oBatenbckux meHto (Graphic.pmn) [ONOMHEHbI MEHIO:
- TekcT nepen pasmepHon Hagnucbto (Ne 20),

- TekcT nocne pasmepHon Hagnucu (Ne 22),

- TekcT nog pasmepHon Hagnuceto (Ne 23).

TpexmepHoe modesniuposaHue

1.

Yncnosble napameTpbl onepaunii, BbIpaXKeHHbIE B NIMHEWHbIX U YITOBbIX BENUYMHAX,
Tenepb 0TOOpaXalTcs Ha aKpaHe Npu Co3aHUM U peaakTMpOBaHUK onepauuin B Buae
NMHENHBIX U YTIOBbIX pa3MepoB. [1Na n3sMeHeHns 3Ha4eHUsl napameTpa MOXHO U3MEHUTb
3Ha4eHne COOTBETCTBYIOLLErO pasmepa onepaumu.

Pa3mepbl onepauumi, a Takke pasmepbl 3CKM30B (€CNM OHM CO34aHbl B 3CKM3axX) MOTyT
ObITb JOCTYNHbI M BHE onepauun. [Ing 3Toro Cny>xuT cneumanbHbIi PEXMM, B KOTOPOM Npw
BblAeneHnn obbekTa (onepauumn UM ackusa) Ha aKkpaHe NosIBIISIOTCH ero pasMmepbl.
Monb3oBaTenb MOXET U3BMEHUTb 3Ha4YeHne Nboro N3 HUX. BknoveHne pexnma
Nnpoun3BoanNTCSA KoMaHaon Bud — Pa3mepbl 8biI6paHHO20 3/1eMeHma.

Kpome Toro, paamepbl onepauuii U 3CKM30B MOXHO NPEeACTaBUTb B BUOE NIEMEHTOB
ocopmnenus. MNocne 3Toro pasmepbl onepaumin U 3CKU30B, Kak M OObIYHbIE NIEMEHTbI
ocopMreHusi, MoryT BbITb NepeaaHbl B accounaTuBHbIE BUAbI MoAenn. 3HaveHus
pa3mepoB, NPeAcTaBMeHHbIX B BUAE 31eMEHTOB 0DOPMIIEHMS, MOTYT GbiTb U3MEHEHbI
nonb3oBaTenem.

MosiBunack BO3MOXHOCTb paboTbl ¢ Aonyckamu B MmoAenu. [Jonycku MoryT ObITb

HasHa4eHbl Ha pa3Mepbl B 3CKM3e U Ha pa3Mepbl onepaunii (T. e. YMCrnoBble napameTpbl

onepauuw, Takue, Kak rnybvHa BblaaBnMBaHusa u T. n.).

2.1. HasHayeHve vHaMBMayarnbLHOro Aonycka Ha pasMmep 3CKkvu3a Npou3BOANTCSH, Kak U B
rpaduyeckomM JOKYMeHTe — B Avarnore BBOAA pasMepHON Haanucuy.

119



HasHaueHue MHAMBUaOYanbHOro Aonycka Ha pa3Mep onepawmmn NponssoanTcs B
avanore, Bbi3blIBAEMOM KHOMKOW HazHayumes domnyck psanoM C nonem
COOTBeTCTBYlOLLEro napameTtpa Ha lMaHenu ceoiicme.

MOXHO BKMOUYNTL OTOBpakeHne nHanBMAYanbHbIX 4ONYCKOB (B BUAE NpeAernbHbIX
3HAYEHUN NN OTKITOHEHWUI) B pa3MepHbIX HAgMUCAX pa3mMepoB 3CKM30B U onepauui.
Kpome Toro, npocmoTp 4ONYCKOB BO3MOXeEH B OkHe nepeMeHHbIX. [Jonycku
oTobpaxaroTcs B cneumansHon konoHke fJonyck atoro OkHa. [Insa BKNOYEHMSA 3TON
KOMOHKW criefyeT Bbi3aBaTb KOMaHAy Jonyck N3 KOHTEKCTHONO MEHIO 3arosioBKOB
cTon6buoB. [JBOMHBIM LLENYKOM Ha A4verike Jonycka MOXHO Bbi3BaTb AManor 3agaHus
gonycka.

2.2. B mogenu moryT ucnonb3oatbcs obime gonycku B cootsetctaumn ¢ FOCT 30893.1-
2002.

BkntoueHne ncnonb3oBaHus obLLMX AOMYCKOB B MOOENW M YCTaHOBKA knacca
TOYHOCTW M3Oenusi Npom3BoauTcs B pasgene O6wue donycku ananora HacTPONKK
napameTpoB (Ha Bkrnagke Hoeble AoKyMeHmMbI — Ansi HOBbIX AeTanen n cbopok, Ha
Bknagke Tekywasi 0emanb/c60pka — NS TEKyLWen Moaenm).

Ecnn ncnonb3soBaHne obLLero gonycka BKNOYEHO, TO pasMmepam 3CKU30B U
onepawumn, KOTopbIM He 3af4aH MHAMBUAYASbHbLIA OOMYCK, aBTOMAaTUYECKN
Ha3HayvalTCcs OTKIoHeHUs cornacHo Tabnuuam FOCT 30893.1-2002 ans
YCTaAHOBIIEHHOIO Kriacca TOYHOCTM M Tuna pasmepa (yrnoBou, JIMHENHbIN).

OTKNOHEHMUSs1, HAa3Ha4YeHHbIE NO 00LWKUM AgonyckaMm, oTobpaxatoTcs Tonbko B OkHe
NepeMeHHbIX 1 UCMOMb3YHTCA TONbKO ANs nepecyeTa Moaenu.

Knacc ToO4HOCTU XpaHUTCS B MOAENM Kak CBOWCTBO, Gnarofaps Yemy B TEXHUYECKMEe
TpebGoBaHMsA MOAENN MOXHO BCTABUTL CChINKY Ha €e Kracc TOYHOCTMU.

2.3. [lpn HEOBXOAMMOCTM MOXKHO OTKMHOYMTL Yy pa3Mmepa NpuU3HaKk Hanuyumns gonycka —
Torga pasmep He 6ydeT MMeTb HM 06LLEero, HM MHAMBUAYanbHOro gonycka. [ns atoro
crnepfyeT BbIKMIOYUTL B Ananore HasHayeHust gonycka onuuo Jonyck.

BoamoxeH nepecyeT pasMmepoB Moernuv B npegerax nonsa Jonycka: no BepxHemy
npegeny, No HAXHeMY rnpegeny, B cepeavHy nonsa gonycka un ¢ koadduuneHTom. lNepsble
TPY U3 NepeYncreHHbIX Nepec4yeToB — CUCTEMHbIE, OHW BCerga AOCTYMNHbI B MOAEeNU.
MepecyeT ¢ KoahpnumMeHTOM BO3MOXEH B NepecyeTe, co3gaBaeMoM nosb3oBaTtenem. B
nonb3oBaTeNbCKOM NepecyeTe AN Ka4oro pasmepa MOXHO yKasaTb, Kak UMEHHO ero
cnepyeT nepecynTbiBaThb.

MepecyeT Mogenun NpoM3BOANTCS aBTOMATUYECKN B CrieLmanbHOM pexxnMme paboTbl, Tak

Ha3blBaEMOM pexnme nepecdeTa. [ins ero BKIOYEHUA/OTKIOYEHNS CYXXUT KOMaH4a

Cepesuc — lMepecyem pa3mepoe — [lepecqyumamb pa3mepsbi ¢ y4yemom dornycka. B

pexunme nepecyeTa pefakTMpoBaHue Mogenn HeaoCTynHO. BO3MOXHbI TOMbKO:

- CMeHa TeKyLLero nepecyeTa ¢ NoMoLLblo KomaHa noameHto Cepeuc — lMepecyem
pa3mepos,

- MNpPOCMOTP, NeyaTb, U3MEPEHNS U CO30aHNE OTHETOB.

Pasmeprle Haanncum pasmepoB 3CKU30B B peXxXnmMe nepecyeTa cogepXxat nepecyHmTaHHbIe

3Ha4yeHus pa3mepoB. NMPoCMOTp NepecymMTaHHbIX 3HAYEHMI pa3MepPOB BO3MOXEH TaKkKe B
OKHe nepeMeHHbIX, B KOroHke lMepecyumaHHoOe 3Ha4YeHue .

Mpn Heo6Xx0aAMMOCTU NEPECUUTaHHYIO MOAENb MOXHO COXPaHWUTbL B OTAENbHOM (haiirne ¢
nomMoLlbio komaHasl Cepeuc — lMepecyem paamepoe — Co3d0amb KOMUIO.

Mocne Bbixoga 13 pexunmMma nepecyeTa moaesib rnpMHMMaeT HOMUHarbHbIE pa3Mepbl,
CTaHOBATCA OOCTYNHbIMWN KOMaHAbl peaakTupoBaHUA.

KOMMOHEHT, BCTABMEHHbIN B COOPKY, MOXET UMETb HOMUHASbHbIE UIN NEPECUYNTaHHbIE
pa3mMepbl. [1na Boibopa BapnaHTa BCTaBKM CcryXaTt KHomnka lMepecyumamsb pa3mepbi U
CMMCOK NepecyeToB, OOCTYMNHbIE BO BPpEMSI BCTABKW Ha Bkagke Pals-ucmoyHuk NaHenn
CBOWCTB.

MosBnnacb BO3MOXHOCTb pa6OTbI C UCMNOJTHEHNAMWU MOoJenn.

120



Bce ucnonHenns mogenun xpaHatcs B doanne aton mogenn. PaboTta ¢ MCNONHEeHUAMN
BeOeTcH Ha HOBOW Bkaake McnosiHeHust [epeBa noctpoeHusa unm B Menegxepe
AOKYMEHTa.

Homepa npuceamBaloTCa NCNOMHEHUAM aBTOMaTUYECKM, HO NPy He06XoAMMOCTM MOryT
ObITb OTpeaakTMpoBaHbl. HacTpoika Homepoe NponssoanTcA B pasgene Homepa HoebIx
ucnosiHeHul guanora HacTporkn NnapaMeTpoB (Ha Bknagke Hoeblie Q0KyMeHmMbI — Onis
HOBbIX geTanewn n cbopok, Ha Bknagke Tekywast demasnb/c60pka — NS TEKyLLEen
moaenu). MNpu HacTporike MOXHO 3afaTb CUMBOSbI-pa3aenMTeNn nepes HoOMepoM
MCMNOMNHEHMS N AOMNONHUTENbHLIM HOMEPOM, 3a4aTb Pa3psiAHOCTb 3TUX HOMEPOB, BKIMOYUTb
AobaerneHne Hynewn, a Takke ykasaTb, C KaKoro HoMepa Ha4yMHaTb Hymepaumio. Kpome
TOro, MOXHO OTKNIOYNTbL aBTOMaTHU4Yeckoe hopMMpOBaHNE HOMEPOB.

McnonHeHus MOryT ObITb 3aBMCUMbIMUX 1 HE3ABUCMMbIMW OT OCHOBHOTO. B 3aBncumbie
MCMNOJTHEHNA MOIyT aBTOMaTUY4ECKMN nepenaBaTtbCA NUSMEHEeHUA N3 OCHOBHOIO, a B
HE3aBUCUMbIE — HET. I'Ipvl co3aaHnn HOBOIro UCMNOJTHEeHUA HY>XKHO YKa3aTb, 3aBUCMMOE OHO
UKW HET, U 3agaTb 0603HAYEHME UCTIONHEHUS.

OpHo 13 ncnonHeHun aBnsieTca Tekywmum. Ero coctas otobpaxkaeTcs Ha BKnagke
lMocmpoerue [lepeBa NOCTPOEHNS MOAENIN.

M3meHeHnss B OCHOBHOM MCMOMHEHUN MOTYT NepefaBaTbCs B 3aBUCMMblE aBTOMAaTUYECKM
N BpyYHyto. [1ns aBToMaTU4eckon nepeaayn naMeHeHun Heobxoanmo, Ytobbl 6binm
BKJTlOYEHbI onuuu Co3dasamb 06 bEKmM 8 3asUCUMbIX UcrosIHeHuUsix U Cozdaeamb
nepeMeHHyr 8 3a8UCUMbIX UCMOJIHEeHUSIX B Ananore HaCcTPOWMKN UCNOSNTHEHNIA
(BbI3bIBAEMOM KOMaHaon Cepeuc — lMapamempsbl... — Cucmema — Pedakmop
modenel — UcnonHeHust). PydHas nepegaya o6bekToB NpOM3BOANTCS C NMOMOLLbHO
koMmaHabl Pedakmop — lMepedamb 8 ucnosiHeHuUs1 (OHa NO3BONSET Takke nepenaBatb
006BbEKTbI B HE3AaBUCHMMbIE UCMOSTHEHWST), @ pyYHasa nepegada nonb30oBaTenbCKUX
NepeMeHHbIX — C MOMOLLbIO KoMaHAbl [puMeHUMBb 8 3a8UCUMbIX UCMOJ/THEHUSIX N3
KOHTEKCTHOIro MeH0 nepeMeHHon B OKHe NepeMeHHbIX.

Mo ymonuaHuio peaakTMpoBaHe 06 bEeKTOB 3aBUCUMbIX UCMOMHEHUI HEBO3MOXHO, TaK Kak
OHU CBsA3aHbl C COOTBETCTBYIOLLIMMU 06 bEKTAaMIU OCHOBHOIO MCMonHeHus. Mpu
HEeoBX0aAMMOCTN 0BLEKT MOXHO cAenaTb AOCTYNHbIM AN PeAaKTUPOBaHWSA, Bbi3BaB
koMaHay OmMeHuUmb cesi3b U3 KOHTEKCTHOrO MeHIo 06bekTa B [lepese. BoamoxHa v
obpaTtHasa onepauus — ¢ NomoLLbio KomaHasl BoccmaHoeums ces3b. MNocne 3Toro Bce
N3MeHeHNs 0GbeKTa TePATCA, TaK Kak OH CTAHOBUTCS Konuen o6bekta B OCHOBHOM
NCMNOMHEHUMN.

B pesynbTate npuMmeHeHus k cbopke ¢ MCNONHEHNAMY HOBOW koMaHabl Co30aHue
cneyugukayuu no c6opke No yMonyaHuio cosgaeTcs rpynnosasi cneumdukaums (no
BapuaHTy A, eCrnv KONMYECTBO UCMOSTHEHWIN HE NPEBbLILIAET TPEX, ECNN NPEBLILWAET, TO N0
BapuaHTy B). Bbibop cTnns cneumdukaumm nponssogutcsa B pasgene Cneyugpukayuss —
Mo c6opke ¢ ucnosiHeHUssMuU Ha Bknagke Hoeble OOKyMeHmMbI HaCTPOEYHOro Ananora.

B0O3MOXHO yka3aHMe KOMMNOHEHTOB (MM UCMOJTHEHMI KOMMOHEHTOB), KOTOPbIE BXOAAT B
pasHble UCMOSNTHEHNSA COOPKU, HO OOSMKHBI UMETb OAHY M Ty e NO3nLMI0 B cneumndukauum.
[ns aToro cnyxut komaHga Ipynnbi KOMMOHeHMoe, KHoMKa Bbi30Ba KOTOPOW HaxoauTcs
Ha naHenun Creyugukayusi.

BoamoxHO cosgaHue Tabnumubl UCMOMHEHUI N pa3MeLLeHme ee B rpadpniyeckom nmnm
TEKCTOBOM AOKYMeHTe. [1ns aToro cnyxut komaHga Cepeuc — Omyemsbi — Co30amb
mab6nuyy ucnosHeHul. KomaHay MOXHO MCMONb30BaTh TakKe B YepTexe, CoaepKallem
accoumaTtuBHble BUAbI MOAENN C UCMIONHEHUSIMMU.

YKa3aHne KOHKPETHOro UCMOSTHEHMS MOLENM BO3MOXHO B CMEeAYLMX Cryyasx: OTKpbITUe
danna, BcTaBka KOMMNOHEHTa B COOpPKy, BCTaBKa 3aroTOBKM B MOAESb, CO3AaHne
accouMaTUBHOINO B1aa, NogknioyeHne Mogenm K AoKyMeHTy-cneumdmkaumm munm K obekTy
cneundmkaunn.

MosiBunachk BO3MOXHOCTb aBTOMAaTUYECKOro co3faHua cneumdukauum no céopke. Ang
3TOro cnyxut komaHaa CosdaHue cneyugukayuu no cbopke. [locne BbIZ0OBA KOMaHAbI
B TeKyLLen cbopke hopmupytoTca BHYTPEHHNE 0OBbEKTLI cneumdukaumnm,
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10.

COOTBETCTBYHOLME KOMMOHEHTAM NEPBOro YPOBHSA (4aHHbIE O KOMMOHEHTax 6epyTcsa us nx
CBOWCTB) M cO3aaeTcsa AOKYMEHT-cneundmrkaumns, K KOTOpon NoaKnoYaeTcs TekyLas
cbopka.

[ob6aeneHbl KOMaHabl A51s1 NOCTPOEHUS1 OTBEPCTUN:
- [lpocmoe omeepcmue,

- Omeepcmue c 3eHKoeKoll,

Omeepcmue ¢ yeKoekol,

— Omeepcmue c 3eHKO8KOLI U UeKoeKolU,

- KoHuyeckoe omeepcmue.

BoamoxxeH BbIGOp hopMbl TOpL@ OTBEPCTUS: NITOCKAst, KOHUYeCcKasi U cdepudeckasl.
OTBepcTMEe MOXET pacrnonaratbCsi Ha NOBEPXHOCTM Nobon hopMbl. YMonYaTensHoe
NoNoXXeHne ocx OTBEPCTUS — NEePneHanKynspHO NOBEPXHOCTU B TOUKE yKasaHus, HO
nonb3oBaTeNb MOXET UBMEHUTb 3TO MOMOXEHNE, 3a4aB HAKMOH U NOBOPOT OocK NNBo
HanpaBnsoLWMA OO bEKT.

KHonku BbI30Ba KOMaH NOCTPOEHUsSI OTBEPCTUIA COCTABMSIOT rpynny Ha NaHemnu
PedakmupoeaHue modesnu. B 3Ty xe rpynny BxoguT NpexHsis komaHaa Omeepcmue,
nepenMmeHoBaHHas B Omeepcmue u3 6ubsiuomexu.

MosiBUNCSA HOBbI MHCTPYMEHT ANt IPYNNMPOBKM 06EKTOB MOAENM — Crow. YnpaBneHue
CNosiMN NPON3BOANTCS C NoMoLLbo MeHeakepa gokyMeHTa. [Ins ero Bbi3oBa CIy»XuUT
komaHaa Cepeuc — MeHedep OOKymMeHma.

Ha ogHom cnoe moryT pasmMellaTtbcsi 00BbEKTbI PasfMyHbIX TUNOB, HO OAUH OOBLEKT MOXeT
npvHagnexaTb TONbKO O4HOMY cnoto. Bce HoBble 00BEKTLI aBTOMaTUYECKM pa3meLLatoTcs
Ha TekyLiem croe. BoamoxeH nepeHoc 06bekToB Mexay criosimu. Bce o6bekTbl 0gHOro
CNnosi MOXXHO OQHOBPEMEHHO caenaTb HEBUONMbBIMU, OTKITHOUMB OTOBpaXkeHne 3Toro crosi.

Ha naHenb Tekywjee cocmosiHue nobasneHo none ans Bbibopa TeKyLiero cnos u
ynpaeneHns BAAMMOCTbIO CIOEB.

MosiBUNachk BO3MOXHOCTb BBOAA TEXHUYECKMX TpeboBaHMI B Mogenun. TexHudeckme
TpeboBaHMs BBOAATCA B crieLmanbHOM OKHE, BKITHOYEHWE U OTKITH0YEHME KOTOPOro
npou3BoAnNTCS KoMaHaon Bud — TexHu4Yeckue mpeboeaHusi. [pn HeobxoanmocTn
TexHun4eckme TpeboBaHusA MoryT 6biTb NepeaaHbl U3 MOAENM B YEPTEX, coaepKaLLnii
accouunaTUBHbIE BUAbI 3TOW MOAENMN.

B pesynbTaTe npoeumpoBaHusi KpMBbIX 1 pebep Moaenu B 3CKM3 B HEM cO3aatoTcs ocobble
06bEKTbI — MPOEKLMOHHbIE KPUBbIE.

OCHOBHOE CBOMCTBO MPOEKLIMOHHOM KPUBOWM — MOCTOSIHHAs CBSA3b C UCXOAQHBIM OO bEeKTOM
(pebpoM, NpoekLmen KOTOPOro oHa ABNSETCS). ATO CBOMCTBO obecnevmBaeTcs
orpaHnyYeHneM rnpoeKUyUoHHas cesi3b. CoBnageHns KpamHMUX BEPLUMH NPOEKLNOHHOM
KPMBOW C NPOEKLMSIMU KpaHNX BEPLUMH MCXOOHOro 06bekTa obecneyvmsaroTcs
OrpaHuUYeHneM rPoeKUUs] KOHEYHOU 8EPUIUHBI.

N3meHeHne dhopMbl NPOEKLMOHHON KPUBOWM HEBO3MOXHO, MOXHO MULLb YAANUTL €€ YacTu
(Hanpumep, yceub ApyruMm 06bEeKTOM). BepHyTb NPOEKLIMOHHYIO KPMBYIO B UCXOOHOE
COCTOSIHME MOXHO C MOMOLLbIO KOMaHAbl BoccmaHoeumb Kpugyro B KOHTEKCTHOM MEHHO.

[MPOEKUMOHHYIO KPMBYIO MOXHO «MpeBpaTUTb» B OObIYHbIA rEOMETPUYECKUIn 0O BbEKT — OIS
3TOr0 HY>KHO CHSITb C HEe OrpaHuUYeHne NpPoeKyUOHHas! C853b UIN NPUMEHUTL K HEn
KomaHgy Paspywums.

OrpaqueHme rpPoOeKUUOHHas €843b HaKlaablBae€TCA TaKXe Ha TOYKU — MPOoEKUNA
TOYEYHbIX OOBEKTOB U HA BCMOMOraTenbHble npdamMblie — npoexkunn ocen.

MosiBUNack BO3MOXHOCTb BapMaLMOHHOIO NPAMOro MOAENMPOBAHNS C MOMOLLbIO
reoMeTpuyecKmUX N pasMepHbIX OrpaHU4eHn. TeXHONorMsa BapmayunoHHOro NpPSMoro
MOAENMPOBaHWs No3BosisieT moagnduumpoBath Nobyo, B TOM Y1CHE MMNOPTUPOBAHHYIO U3
apyron CAD-cuctemMbl, TpeEXMEpPHY0 Mogenb 6e3 NCTopumn NOCTPOEHNS Tak e NPOoCTo U
rbKo, Kak 1 Modenb, n3Ha4vanbHo crnpoektupoBaHHyto B KOMIMTAC-3D n nmetowyto
nMHpopmaumio o cnocobax 1 nocnegoBaTeNlbHOCTU CO34aHNA ee 0O bEKTOB (MCTOPUIO
noctpoeHuns). OCOBEHHOCTLIO HOBOW (PYHKLMOHASNBHOCTU SBNAETCA BO3MOXHOCTb
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11.

12.

13.

14.

15.

16.

17.

18.

KOMOUHMpPOBATbL MOAENMPOBaHNE HA OCHOBE UCTOPUM MOCTPOEHUS N BapuaLMOHHOE
npsiMoe MogenvpoBaHue. BHOCUTb n3MeHeHns B aeTanb 6e3 ncTopum NOCTPOEHUS MOXHO
nocpenCcTBOM reOMEeTPUYECKNX U pa3MepHbIX orpaHnyeHun: PaccmosiHue, Yaon, Paduyc,
lMapannensHocms, lNeprieHdukynapHocms, MHuudeHmHocms (coBnageHue), Kacaxue,
KoHueHmpu4yHocmb, @ukcayusi. KHOMKM BbI30Ba KOMaH, pa3MeLLarnTca Ha HOBOW
WHCTPYMEHTarnbHON NnaHenu BapuayuoHHoe ModenupoeaHue.

[lopaGoTaHbl MaccuBbl.

Bo Bcex maccrBax BO3MOXHO cO3faHne Tabnuubl M3BMEeHSEMbIX NEPEeMEHHbIX,
npeaHasHa4YeHHOM AN N3MEHEHUS 3Ha4YeHMI NeEPEMEHHbIX B 9K3eMnisipax Maccusa. B
pe3ynbTaTe BO3MOXHO MOMyYeHMEe OTIMYAOLNXCA APYr OT Apyra ak3emnnapos. Tabnuua
N3MEHSAEMbIX NEPEMEHHbIX CO3AaeTCA BO BPEMS CO3LaHMS UNN PegaKTUPOBaHMS MacCUBa;
ANS 3TOro CNy>uT kHonka Tabnuya usMeHsieMbIX nepeMeHHbIX Ha [aHenu
crneunanbHoOro ynpasnenus. Mo Tabnuue nameHseMbix NepeMeHHbIX MOXHO CO34aTb OTYET
C nomoLubto kKomaHabl Cepeuc — Omyembl — Co30amb mabnuuy napamempoe
3K3eMrisipoe Maccuea.

B maccuBe no Tabnuue 1 no Toukam nosiBUIICS HOBbI BapyaHT OpueHTaumm
3K3eMMNIIsiPOB — MO yka3aHHOMY 06bekTy. OTOT BapMaHT NO3BOSSIET OPUEHTMPOBATL
3K3eMNnsipbl N0 HOpMarnu K KPpMBOW MW NMOBEPXHOCTW.

B maccuBe no tabnuue nosiBunacb BO3MOXHOCTb PYYHOIO BBOAA KOOPAMHAT TOYEK,
3agaoLLmx NonoXxeHne IK3eMnNApoB MaccmBa (paHee BbINo0 BO3MOXHO TOMBKO YTEHME
KoopAauHat uns3 cpamna).

HopaboTtaH cnocob noctpoeHua Toukn Ha noeepxHocmu:

— BapuaHT Mo paccmosiHusiM om n/0cKux o6bLekmoae rnepeMMmeHoBaH B 1o
cMeuweHuUsiM om d8yx o6 eKkmoe, Tak kak Tenepb OH NO3BONISET TAKKEe CTPOUTb TOYKY
Ha NOBEPXHOCTU BpallleHWs1, 3a4aBas ee yrnoBoe CMeLeHNe OT NITOCKOCTH,
npoxoasaLen Yepes oCb NOBEPXHOCTMH,

- pobGaeneH BapuaHT lTo koopOuHamam Ha MJI0CKOCcmMu, NO3BONSAOLLNA NOCTPOUTb
TOYKY Ha NIIOCKOW NOBEPXHOCTU, 3afaB ee NPsIMOYrofibHble UK NONSPHbIE
KoOpAMHaThl.

MosiBunacbk BO3MOXHOCTb YCTAHOBKM MNApond Ha AOCTyN K getanu. [1na aToro cnyxut
KomaHaa JJocmyn B KOHTEKCTHOM MEHIO AeTanu, BblaeneHHou B [lepeBe NOCTPOEHMS.
Maponb 3anpawmnBaeTcs B CreayoLnx cnyyasx:
— OTKpbITWE dhanna getanu;
— BCTaBka geTtanu B COOpKy B KQ4eCTBE KOMMOHEHTA;
— nepexon K pedakTUpOBaHMWIO AeTanu, ABMsoLWENCS:

— KOMMOHEHTOM CcOOopKY;

— 3aroToOBKOM;

— WCTOYHUKOM M300paXkeHusi B acCoLUMaTUBHOM BUAeE YepTexa.

MosiBuUnCA HOBLINM TUN JOKYMEHTa — TexHonornveckasi coopka (*.t3d). 3101 TmMn goKymeHTa
npeaHa3HayvyeH Ans NnoAroToBKM MoAenu K pa3paboTke TEXHOMOrMYecKoro npowecca ee
N3roTOBMNEHWS.

CTtano Bo3MOXHbIM OTOOpaXKeHne 1 pefakTMpoBaHMe CBOMCTB TPEXMEPHbIX OOBHEKTOB B
okHe Ceolicmea. Kak 1 B rpadou4eckom AOKYMEHTE, 3TO OKHO BbI3bIBAETCS KOMaHAOM
Pedakmop — Ceolicmea.

MosiBuNnack BO3MOXHOCTb yaaneHus u3 Moaenu nigpopmauum o cnocobax u
nocrneaoBaTenbHOCT CO3aHusi ee 06beKToB. [Ina aToro cnyxuT komaHaa Pedakmop —
Ydanumb ucmopuro nocmpoeHus.

BblpaxkeHne Ans BblMUCNEHUS 3HAYeHUsl NapameTpa onepauun Tenepb MOXHO BBOOUTb
HernocpeaACTBEHHO B Nore 3Toro napameTtpa Ha NaHenu cBOWCTB NpY CO34aHUM UMK
penakTupoBaHuu onepauumn. Ecnv none coaepXuT BbipaXeHne, TO Npu HaBeAEHUU Ha 3TO
none Kypcopa psiaoM C HAM NOSBASETCH APSbIK C BbIYUCTIEHHBIM 3HAYEHMEM BblpaXXeHUS.

[opaboTtaHa komaHga KoHmyp:
- [losiBUnacb BO3MOXHOCTb 3a[laH1s pasnuyHbIX paanycoB CKPYrneHus BEPLUMH KOHTYpa.
[na atoro cnyxuT Bknagka lMepemeHHbIU paduyc Ha [laHenn CBONCTB.
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- TlosiBMnacb BO3MOXHOCTb CO34aHWsi KOHTYpa, HE COBMaAaoLero ¢ UCXOAHbIMU
o6GbekTamu, a OTCTOSALLErO OT HUX. [1Na 3TOro CnyXuT KHonka dkeuducmaHma Kpueou
Ha MaHenu cneumnanbHOro ynpaBneHus.

19. [opaboTaHa komaHaa dkeuducmaHma Kpueol: NnosiBunacb BO3MOXHOCTb yKa3aHUs
TOYKM, onpeaensowen NoroxXeHme aKBUANCTaHTbl OTHOCUTENbHO ee 6a30BOro KOHTypa.

20. JopabotaHa komaHaa JlomaHas:
— paguyc cKpyrrneHusi Tenepb MOXXHO BBECTU HE TONbKO B Tabnuue napameTpoB BEPLUMH,
HO 1 B none Ha lNaHenu cBONCTB,
- B OkHe nepemeHHbIX Tenepb 4OCTYMHbI NEPEMEHHbIE, YpaBnsaoLwmne napaMmeTpamm
BEPLUNH FTOMaHOMN.

Fpaghuyeckue OoKymeHmMbI

1. Tpwn co3gaHum unu pegakTupoBaHMM BOSbLUMHCTBA FreOMETPUYECKMX OO BHEKTOB, pasMepoB
1 0603HAYEHUIN B HUX MOXHO KONMMPOBAaTbL CBONCTBA APYIUX, YXKe CyLLEeCTBYHOLLNX
00bekToB. [Insa aToro cnyxnt kHonka Konupoeamsb ceolicmea Ha [NaHenn cneynanbHOro
ynpasneHus. locne HaxaTusa 3Ton KHOMKK crnegyeT ykasaTb 06 bekT — UCTOYHUK CBOWCTB.

2. T[losiBunacb BO3MOXHOCTb CO34aHUs rpadpnvecknx o6beKkToB no obpasuy. [Ons atoro
CNyXuT KoMaHaa MHcmpymenmsbl — O6Bekm no obpasyy. O6bekT-06paseL, MOXHO
BbIOENUTb Kak A0 Bbl30Ba KOMaHAbl Tak 1 nocrne. HoBbIi 00bekT OyaeT nMeTb CBOMCTBA
obpasua.

3. [Nopa6oTtaHa komaHaa lMpssMoy20nbHUK:

- pobaBneHa BO3MOXHOCTb 3afjlaHus yrnia noBopoTa NpAMOYrofibHMKa (paHee CTOPOHbI
NpsiMOyrorbHUKa BbInn Bceraa napannernbHbl OCAM TeKyLenh CUCTEMbl KOOpANHAT),

- pobaBneHa BO3MOXHOCTb Bbibopa cnocoba NnocTpoeHus: no deyM moykam vnv rno
UeHmpy u eepwuHe; B CBA3N C NOsIBNEHNEM NOCNEAHEro U3 NEPEYNCIIEHHbIX
cnocoboB oTaensHasa komaHaa lpsiMoy20s1bHUK M0 UeHmMpy U eepuwuHe VCKIoYeHa.

4. [o6GasneHa komaHaa lMpsiMoy20sibHUK MO0 mpem mo4kam. [JocTynHo ABa cnocoba
MOCTPOEHUS: MO0 MPeM eepwiuHaM 1 Mo YyeHmpy u 08yM eepuiuHaMm.

5. YcoBeplweHcTBOBaHa paboTa ¢ xapakTepHbIMW TOUYKaAMMU:

-  €Cnu XapakTepHble TOYKN HECKONbKMX OOBLEKTOB COBMaZaloT, OHM OTOOpaXKatoTCsa Kak
ofjHa ToukKa, NpU NepemMeLLeHnn KOTOPOM NepemMeLLatoTCsl COOTBETCTBYHOLLME TOYKU
BCEX OOBEKTOB; MPY HACTPOMKE MOXHO BKIMIOYNTL OTOOpaXXeHne TONbKO 00LLMX
XapakTepHbIX TOYEK BblAeNeHHbIX 06beKTOB,

— XapaKkTepHble TOYKM OYrv OKPY>XHOCTM LOMNOSHEHbI 3HAYKaMM, NO3BOMSOLLNMM
N3MEHSTb paanyc AyrM OTAENbHO OT OCTaNlbHbIX NapamMeTpoB,

= Npu NnepeMeLleHnn Mbllbo XapakTepHON TOYKn obbekTa Tenepb psagoM C Kypcopom
oTOOpaxarTcsa TekyLune 3HaYeHns napameTpoB oObekTa,

- Npu NepemMeLleHnn XxapakTePHOM TOYKN MbILLbIO MOXHO MCMONb30BaTb
BCMOMOraTesibHble TPaeKkTOpUM — OHW MOSBASIOTCS, €CIU, BblAENMB XapaKTEPHYHO
TOYKY 0OBbEKTa, 3agepkaTb Ha HEl Kypcop; Npy NepeMeLLEHNN XapaKTEPHOWN TOYKM
BAOJb BCMOMOraTenbHOM TPaeKToOpMN U3MEHSETCSI TONbKO OOUH NapaMeTp obbekTa.

6. YcoBepLlleHCTBOBaH (PYHKLMOHAM accoumaTmMBHbIX BUOOB:

- B NPOEKUMOHHOM BUAe, BUAE Mo CTPenKe v pa3pese/cedeHnn aBToMmaTuyeckn
€03[al0TCa paspbiBbl, €CIN OHW BbINKM Ha ONOPHOM BUAE U eCny HanpaBneHne
npoeunpoBaHus NepneHanKynapHO HanpasrieHuno caBura n3obpaxxeHus B ONOPHOM
Buae;

— Tenepb HOBbIN BUA, CO3OAOLLMNCA HA OCHOBE CyLLIECTBYIOLLEro (OnopHoro), no
YMOMYaHUIO UMEET TaKyHo e HacTPOMKY OTPUCOBKMN N OTOBpakeHUs1 06 beKTOB, YTO U
€ro OnopHbIN BUA.

7. Tenepb B HOBbIV BUA, (hOPMUPYIOLLIMIACS Nocre co3faHnsa 0603Ha4YeHNs BLIHOCHOMO
aMnemMeHTa uUnu ysna, aBToMaTUyYeCcKkn KONnMpyeTcsa YacTb N30bpakeHnss OnopHoro snaa,
OorpaHM4yeHHas KOHTYPOM 0603HaveHus. Taknm obpa3oM, eCcriv OMOPHbLIN BN Obi
HeaccoumnaTMBHbBIM, TO CO34aeTCs «3aroTOBKa» BbIHOCHOMO 3rieMeHTa Unn yana, a ecnm
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OMOPHBIN BYA BbiN accounaTUBHBLIM, TO MPOEKLUS MOAENM AOMOMHAETCS KONUSIMM
06beKTOB, 106ABNEHHbIX B OMOPHBLIA BUA, BPYUHYHO.

MosiBunack BO3MOXHOCTb MPUBSA3KN K NIMHNAM, COCTaBASAOLLMM OhOpMIIEHE YepTexa
(pamMKy, OCHOBHYO Haanuchb 1 T.n.). HoBasi npuBsska — rnobanbHas; ee
BKIHOYEHME/OTKMYEHE NPON3BOAMTCA B MEHIO KHOMKWN lpuesi3ku komanaon lNpuesizka K
asieMeHmMam oghopmMIIeHUs1 Yepmexxa U OGHOMMEHHOW onuMen B Ananore yCTaHOBKM
rno6anbHbIX NPUBA3OK.

LLITpuxoBka B accoumaTBHOM Buae Pa3pes/ceyeHue Tenepb 3aBUCUT OT matepuana
mozenu. MNpn HeobXoAMMOCTM CTUMb LUTPUXOBKM MaTtepuarna MoAen MOXHO U3MEHUTD,
oTpeaakTMpoBaB CBONCTBA MOAESN.

dann nnoTtHocTen (Graphic.dns) AONONHEH AaHHBIMU O CTUME LWTPUXOBKM ANSA KaXaoro
MaTtepuana.

Paboma c nepeMeHHbIMU

1.

Moa pasmepHoOW HaANUCLIO pa3MepoB C NeEPeMeEHHON (B rpacpmnyeckom JOKYMEHTe unu
3CKM3e) Tenepb oTobpaxkaeTcsl He TONbKO UMSA MEPEMEHHON, HO U BblipaXXeHne Ans ee
BbIYMCIIEHUS, €CNN OHO 3a4aHo.

MosBMNack BO3MOXHOCTb CO3[laHMsA NepeMeHHbIX AN npeaenbHbIX OTKNOHEHUI
pasmMepos..

PaclunpeHbl BO3MOXHOCTW HacTporikn OKHa NepeMeHHbIX: Tenepb MOXHO M3MEHUTb Habop
1 NOpSsiAOK crieoBaHus cTonbuoB. MicknoyeHne — ctonbel Mmsi, oH Bcerga npucyTcTByeT
B OKkHe nepeMeHHbIX U Bceraa uaeT nepsbiM. [nanor HacTponku cTonbLOB Bbi3biBaeTCs
koMaHaou JonosIHUmMesibHo... U3 KOHTEKCTHOrO MEHIO 3arofoBKoB cTon6LoB B OkHe
NnepemMeHHbIX.

Paboma co ceolicmeamu u om4yemamu

1.

OTyeT TeNnepb MOXeT ObITb aCCOLMATUBHO CBSA3aH C JOKYMEHTOM, MO KOTOPOMY OH CO34aH.
Bce nsameHeHusa B 4OKyMeHTe — n3MeHeHne Habopa 06BHEKTOB U MX CBONCTB —
aBTOMaTUYeCKM NepenarTcs B accoumaTUBHbIN OTYeT. AccoumaTmBHas CBA3b OT4eTa C
AOKYMEHTOM-UCTOYHUKOM (hOpMUPYETCA NPU ero co3gaHnn ¢ NOMOLLbO OMLnK
AccoyuamueHbili omyem Ha [aHenn CBONCTB.

[laHHble B oTYeTe Tenepb MOryT ObiTb NPEACTaBMNEHbI B BUAE CCbINIOK HA CBONCTBA
006bEeKTOB B JOKYMEHTE-UCTOYHMKE. PN N3MEHEHUWN 3HAYEHWUIA CBOWCTB, KOTOpblEe
ABNAKOTCHA UCTOYHUKAMW CCbINOK, AaHHbIE B OTYETE U3MeHsoTcs. [Ins dopMmpoBaHns B
OTYeTE CChINOK CriealyeT Nnpu ero co3gaHny BKMYUTL Ha MaHenu ceovicTe onuuio JaHHble
8 eude CChI/OK.

MoakniounTb CTUIb OTYETa Tenepb MOXHO B MpoOLiEeCcCce co3aaHus oTyeTa. [Ansa sTtoro
CNYyXWT cTpoka [pyeaol B cnucke ctunen Ha lNaHenn CBONCTB.

HopaboTaH Pegaktop CBONCTB:

- BBefeHbl cneumnanbHble NMKTOorpamMmmbl Anst 0oTobpaXeHus CrpynnMpoBaHHbIX OGBHEKTOB,

— CTana BO3MOXHa rpynnupoBka 06beKTOB YepTexa no Buaam, KOTopbIM OHU
npuHagnexaT — Ansa 9T0ro criefyeT Bbi3BaTb komaHay pynnupoeams rno eudam n3
MEHI0 KHOMKu pynnupoeka Ha HCTpyMeHTarnbHoun naHenu Pegakropa,

— nosiBuriacb BO3MOXHOCTb peAakTUpPOBaHUA TakMX CUCTEMHBLIX CBONCTB, KaK asmop,
op2aHu3ayus, KoOMMeHmapuu, macca, Mamepuari, r0MmHOCMb.

Meyamp

1.

MosiBunack BO3MOXHOCTb NeYaTn BbiAENeHHOro hparmeHTa JOKyMeHTa. [nst 3Toro Cnyxur
onuusa BbidesieHue B guanore HacTporikn nevatn. OHa 4OCTynHa, ecnv nepes BbI30BOM
KOMaHAbl NeYaTu B AOKyMeHTEe ObIno YTO-Nnbo BbIAENEHO.

Kpome Toro, B MeHto kHonku lMpedeapumenbHbil npocmomp nobasneHa komaHaa
lMepedamsb ebidesieHHOe 8 npedeapumersibHbIU MPOcCMomp.
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2. Onuusa AnbmepHamueHbIl cnocob ebieo0a 3a/luUBOK B Anarnore HacTPOWKM
napameTpoB BblBOAa NepeumeHoBaHa B AsibmepHamueHbIl crocob ebieoda 3a/lu8oK
u pacmpoes, TaK Kak ee JelCcTBMe Tenepb pacnpoCcTpaHAaeTCa 1 Ha BCTaBMEHHbIE B
AOKYMEHT pacTpoBble N30bpaxeHus ¢ Npo3pavHbiMu obractamu.

Umnopm u akcnopm

1. [HopaboTtaH akcnopT mogenen B oopmat STEP: Tenepb BO3MOXHa 3annucb UMEHU aBTopa,
KOMMeEHTapueB, CBOMCTB N UCMONHEHM moaenu. Kpome Toro, ctana BO3MOXHa 3annchb B
dopmat STEP AP214 — pnsa aToro cnegyeT BblOpaTb COOTBETCTBYHOLLYIO CTPOKY M3
cnucka Tun ¢patna gnanora coxpaHeHust annos.

2. [Hopa6otaH umnopt 13 choopmatoB DXF n DWG: nosBmnacb BO3MOXHOCTb YTEHMS QYT
3NMMNCOB M NOMUANHUIA B MOLENSX, a TakKe NMUHNN-BLIHOCOK C HECKOMNbKUMM
OTBETBNEHNSIMU B YepTeXaX.

3. B guanore HacTporku BbiBoAda B popmatel DXF n DWG peanusoBaHa Bknagka
KomnoHoeka cneyugukayuu. OHa 3ameHsieT guanor KomnoHoeka cneyughukauuu,
NOABNSABLUMIACS NMPU 3KCNOPTE MHOTOCTPaHUYHbIX cneunduKaumi.

lNMpuknadHbie 6ubnuomeku

1. [HopabotaHa 6ubnunoteka Mamepuanbi u CopmameHmbli:
- O6wee konnyecTso matepuanos coctaBnsieT 6onee 93500 HanMeHOBaHWA.
B Tom uncne:
- 1300 oTeveCcTBEHHbIX MApOK CTanemn u CnnasBos.;
— 2393 3apy6exHbIX MapoK CTaneun 1 Cniasos.;
- 145 mMapokK 4yryHa;
- 951 mapokK LBETHbIX METasnoB 1 CNraBo.;
- 432 mapok macesn 1 cMasok,;
— 216 MapoK nakoB 1 Kpacok;
- 501 mapok nnacrtmacc;
— 474 mapoK Krees;
- 1267 HauMeHOBaHUN CBapOYHbIX MaTepuaros;
- 567 HaumeHOBaHUM NPOBOAOB N Kabenen;
— 271 HauMeHOBaHUA CTPOUTESNbHbBIX MaTepuaros;
- 131 Bng ranbBaHN4YECKNX NOKPbLITUNA;
46 HaMMeHOBaHWI KOMMNO3ULIMOHHbBIX MaTepuanos.
- ba3sa cogepxut 6onee 47000 ak3emMnNspoOB COPTAMEHTOB.
- [obGasneHbl cnegytowme BO3MOXHOCTU B3aumogenctams ¢ cuctemon KOMIMAC-3D:
- BblbOp MaTepuana Ans UCMOSTHEeHNS,
— BKITHOYEHME OaHHbIX U3 6MbnnMoTekn B TexHN4Yeckue TpeboBaHns TpEXMEpPHbIX
Moaenen,
— aBTOMaTU4ECKMI BbIOOP CTUNSA LWITPUXOBKM Npu Bbibope maTtepuana,
— Mpv NPOCMOTPE CBOWCTB Matepunana tenepb OTKpblBaeTcs avanor MHgpopmayus,
cogepawmm nonHy nHgopmawmo o matepuane,
— HacTpoyika, N03BONAKLLANA ykasaTb, TpebyeTca N ucnonb3oBaTth ANs AeTanu uBeT
mMaTepuana, ykasaHHblin B 6ubnmoTeke.

2. B 6ubnuoteky KOMITAC-Makpo nob6aBrneHbl BO3MOXHOCTU 3anMcy MakpocoB AN
co3faHusa cregyowmx 06 bEKTOB:
- rpaduyeckme obbeKTbI:

— BOJSIHUCTas NNHWS,

= JNINHWS C N3NOMaMu,

- MyNbTUNNHWS,

- Tabnuua Ha 4yepTexe,
- TpexmMepHble OOBHEKTbI:

— OTPEes3oK,

- TouKa,

— IMHUSA-BbIHOCKA,
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— 0603HavyeHVe LWepoxoBaToCTy,
- o0603Ha4veHne 6asbl,

- 0bo3Ha4veHne gonycka opmbl,
- 3annartka,

— NUHenyaTasi NOBEPXHOCTb,

— 9KBMAMCTaHTa KpMBOW,

— 9KBUOMCTaHTa NOBEPXHOCTH,

— KpuBasi MO 3aKOHY,

— MOBEPXHOCTb MO CETUN TOYEK,

— MOBEPXHOCTb MO NNacTy ToYek,
— cnnavH Ha NOBEpPXHOCT!,

— KOHTYp,

— hyra,

— onepauus coeanHeHns KpUBbIX,
— onepauus CKpyrneHust KpuBbIX,
— onepauus NnpuaaHus TOMLWMHbI MOBEPXHOCTN,
— NWHEeWHbIN pasmep,

— paguvanbHbIn pasmep,

- OQuameTparnbHbI pa3mep,

— YINoBOW pa3mep,

— nokarnbHas cuctema KoopauHar,
— MaccuB onepauun no Tovkam,

— MaccuB NPOCTPaHCTBEHHbIX KPUBbIX MO TOYKaM.

HopaboTaHa Cucmema pacno3HaeaHusi 3D-modenell.

Tenepb BO BpeMs pacno3HaBaHus cOopku npu Bolgaye nHgopmMaumm ob owmnbke
pacno3HaBaHWs UM HEKOPPEKTHOCTU UCXOAHOW MoAenu B cOopke BbiaenseTcs
COOTBETCTBYHOLLMIN KOMMOHEHT.

B nHTEepaKkTMBHOM pexnme pacno3HaBaHMS HOMepa B CNIUCKE rpaHen, onpeaensioLwmx
pacrno3HaBaeMyo onepaLmio, COOTBETCTBYIOT HOMepam rpaHen Moaenu
pacno3HaBaHusl.

BBeneHo pacnosHaBaHve onepaumm opMUPOBaHUSA LNNNHAPUYECKOrO YepBsKa.
YTOYHEHO NOCTPOEHNE pacno3HaHHbIX onepauuin CKpyrneHnsa mexay nnockon u
LUUNUHOPUYECKON rpaHsaMK, a Takke Mexay ABYMS LMNMHAPUYECKMMW FPaHAMM.
[nsa yckopeHus pacrno3HaBaHus B MHTEPAKTMBHOM PeXUME BbiAENEHNE rpaHen
onpegensaeT Tenepb NOPSAAOK NOMCKa o4epeaHOn onepauun.

YnyuleHo KayecTBO pacno3HaBaHUSA MOAENN; YTOUYHEHbI (DYHKLUUN YNOPSA0YEHUS
Hepesa noctpoeHus.

HopaboTaHa bubnuoteka CmaHO0apmHbie u3oenusi.

MosiBuNack BO3MOXHOCTb HACTPOMKN OrPaHNYUTENBHOIO NEepeYHs — Cnuncka

TUNOpPa3MepoB M NapamMeTpPoB CTaHAAPTHbLIX N3AENUA, paspeLLeHHbIX K MPUMEHEHUIO Ha

npeanpusaTum.

Peanun3oBaHa BO3MOXHOCTb NPUCBOEHMUS U3AENUIO YHUKANBHOMO MHAMBUAYaNbHOro

Koda Anst ero 0AHO3HAYHOW MaeHTUmKaLmm.

Kaxgomy nsgenuto B cootBeTcTBMM ¢ OBLLEPOCCUCKMM KnaccurkaTtopoM npogyKumnm

npuceBoeH kof. Heobxoammas nHpopmaums B3sTa N3 HOpMaTUBHOTO AOKYMEHTA, Mo

KoTopomy paspaboTtaHo nsgenue.

[o6asneHa BO3MOXHOCTb NoMCKa B AepeBe U3genui no nepsbiM BykBam nx Ha3BaHUS.

MosiBMNack BO3MOXHOCTb MPOCMOTpPa CNucka nocnegHnx NpUMMeEHEHHbIX U3genuin, a

Takke BO3MOXHOCTb NOBTOPHOIO UCMOMb30BaHUSA U3OeNnii N3 3Toro Crmcka.

Mpun ucnonbsoBaHumn 6ubnunotekm 8 KOMIAC-3D:

- gobaeneHa BO3MOXHOCTb MMMoOpTa 1 3KcrnopTa WabnoHOB HAaCTPOeK OOBLEKTOB
cneundurkauuu,

— Mpu BCTaBKke B COOPKY NOTaMHbIX 1 MNONYNoTaHbIX BUHTOB NOSIBUNACh BO3MOXHOCTb
conpshkeHus getanemn No KOHMYECKOM NOBEPXHOCTH;

— Mpv BCTaBke nsgenusa B COOpKy nosiBMriacb BO3MOXHOCTb COMPSXKeHUs1 AeTanemn no
HenroCKON NOBEPXHOCTU (paHee Bblria BO3MOXHOCTb COMPSXKEHUSA TONBKO C NITOCKON
rpaHbio);
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— NPV NOCTPOEHUN OTBEPCTUS TeMNepb B KA4YECTBE HayarnbHOM NOBEPXHOCTU MOXHO
yKasbiBaTb NIIOCKOCTb, KacaloLLytoCcsa BbIOpaHHOM rpaHn B 3aaHHON TOYKE; B
Ka4yeCcTBE KOHEYHOW MOBEPXHOCTM TEMNEpPb MOXHO yKa3biBaTb NH0OYI0 rpaHb (B TOM
yYncne HeMsoCKy), MpY YCoBMK, YTO OCb OTBEPCTUS NEepeceYdeT 3Ty rpaHb Unm ee
NPOOOIKEHNE;

- komaHga Co3damb 06Bekm creyugukayuu ctana gOocTynHa npu paboTe B
OOKYMEHTe Tuna creyugukayus;

- npwu paboTe ¢ rpadnyeckumMmm JOKyMeHTamMn NosiBUnacb BO3MOXHOCTb YNpaBrieHns
OTPUCOBKOWN Y4aCTKOB KPEMEXHOro COEANHEHNS HaA CKpennsemMbiM/ AeTansiMu,
BHYTPW CKpeNnnsieMbIX AeTaneun, Nog CKpeniseMbiMu geTansimu.

- [Ons n3genui naketoB KOHcmpykmueHbie aniemeHmbl, KpenexHbie usdenus,
KpenexHbie uzdenusi OCT92, Qemanu u y35bl cocydoe u annapamoe co3aaHbl
HoBble, 6onee nHopmaTnBHLIE, N300PaAXKEHMS.

- B karanor Kpenex gobaeneHbi:

- LnoHkn DIN 268, DIN 271, DIN 6881, DIN 6883, DIN 6884, DIN 6885, DIN 6886,
DIN 6887, DIN 6888, DIN 6889;

- BonTtel DIN 478, DIN 479, DIN 480, DIN 607, DIN 608, DIN 7992;

- BuHThl 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;

- 'Bo3au DIN 1143-1, DIN 1157, DIN 1158, DIN 1163, DIN 68163;

- Konbua DIN 471, DIN 472, DIN 983, DIN 984, DIN 7993;

- LWan6el DIN 988, DIN 6799;

- Wnnnbkm DIN 835, DIN 525, DIN 938, DIN 939, DIN 940, DIN 2509;

- Wtndptel DIN 1469.

- B katanor dnekmpuyeckue annapamsbl U apmamypa [o6aBnNeHbl KPbILWKK Ans
umnuugpndecknx coeanHutenen NOCT 25930-83.

N3MeHeHuUe KoMrsieKma nocmaesku

M3 koMmnnekTa nocTtaBku uckntoveHa bubnmnorteka nogaepxkn popmata model (CATIA)
(CATIAread.rtw).

Omnuyus eepcuu 13 SP2 om eepcuu 13 SP1

Fpaghuyeckue OoKymeHmMbI

1.

PacLlumpeHbl BO3MOXHOCTW ynpaBreHns cTpenkamu B3rnsiaa (B TOM Yncrie B cocTaBe

0603HavYeHuin NMHUK paspesa Anst MaWMHOCTPOEHUS U CTPOUTENLCTBA):

- nosiBMnacb BO3MOXHOCTb BKITHOYEHMS/OTKMIOMEHNSI 3a4EPHEHNS CTPENOK,

- pobaBneHbl HOBblE TUMbI CTPENOK: 3aKpblmasi, omkpbimasi, 6e3 cmpesiku; Bbioop
HY>KHOTO TMna NPOM3BOAUTCS M3 crnucka Cmpenka Ha NaHenu CBOMCTB Npwm
BbINONHEHUM KoMmaHabl JIuHus1 pa3pe3a nnn Cmpesnka e3ansoa.

HacTtpoiika 3a4epHeHnss CTperok 1 cocTaBa Crnucka CTPeriok BbIMOHSEeTCs,

COOTBETCTBEHHO, B noapasaenax Cmpenku v ®unbmp cmpesiok pasgenos Cmperska

e3as1510a v JluHus pa3pe3a HacTpoeyHoro guanora (Ha Bknagke Hoebie 0OKyMeHmbl —

ANS HOBbIX rpadnyecknx 4OKYMEHTOB, Ha Bknaake Tekywjuli OOKyMeHm — Ans TeKyLEero

AOKYMEHTA).

2. KomaHpa Yanoeoli pasmep c obujeli paamepHoli nuHuel aopaboTaHa: Tenepb HyneBas
oTMeTka obo3HavaeTcs kak 0° (paHee o6o3Havanack kak 0). O6o3HayveHume 0°
cootBetcTByeT FOCT 2.307-2011, 3ameHuswemy FOCT 2.307-68.

lleyamb

MosiBunack komaHaa CneyuasnbHass ne4yams, npegHasHavYeHHada ansq BbiBOAa Ha
nevyartawwimne yCTpOIZCTBa, no3sondrLne HenocpeacrtseHHO B npouecce nevyat MeHATb
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pasmepbl CTpaHuLbl NeYaTy No4 pasmep BbIBOAMMOrO Niucta AoKymMeHTa. bnarogapsa atomy
Tenepb MOXHO, HanpMMep, BbIBECTU Ha BUPTYarbHbIA XPS-NPUHTEP MHOTOMUCTOBOM
AOKYMEHT C Niuctamun pasHoro coopmata 1 B peaynbtate nonyyntb oguH xps-dann,
pas3Mmepbl IMCTOB B KOTOPOM ByayT COOTBETCTBOBaTL pa3MepaM fMCTOB B BbIBEAEHHOM
OOKYMeHTe.

Jkcrnopm

MosiBunacbk BO3MOXHOCTb Nepegaym atpmbyToB MakpoObbEKTOB NpU IKCnopTe
rpaguyeckoro gokymeHta B popmat DXF nnn DWG. ATpnbyTbl MakpoobbekToB
CTaHOBATCS aTpMbyTamu COOTBETCTBYHOLLMX GIIOKOB.

lNMpuknadHbie 6ubnuomeku

HopaboTtaHa 6ubnunoteka CmaHOapmHbie u3oenus.

- [lpu nocTtpoeHun otBepcTnsa gobasrieHa BO3MOXHOCTb yKasaHus [11ockocmu,
KacamesibHOU K 2paHuU 8 MOoYKe B Ka4eCTBe HavarnbHOM rpaHn. B kadecTBe KOHEYHOM
rpaHyu MOXHO ykasaTb NoOYL0, B TOM YMCE HEeNMOCKYI0, rpaHb C YCIOBUEM, YTO OCb
OTBEPCTUS NepecekaeT KOHEYHYIO rpaHb (UK ee NPoaoITKEHNE).

- [lpn noCTpoeHnn KpenexHoro anemeHTa B rpaddM4eckoM AOKYMeHTe nosiBunach
BO3MOXHOCTb yKa3aTb, Kakne y4acTKun KpenexxHoro anemeHta dyayT OTpMCOBaHbI:
BEPXHUN, CPEOHNIA UINN HDKHUIA YYaCTOK.

Omnuyus eepcuu 13 SP1 om eepcuu 13

O6uwee

1.

4.

PaspaboTaHa Bepcus KOMIMAC-3D ans 64-pa3psagHbix onepaunoHHbix cuctem. Bepcns
KOMMAC-3D ansa 32-pa3psiaHbiX OnepaumMoHHbIX CUCTEM MO-NMPEXHEMY AOCTYMHa.
64-paspsagHas Bepcna KOMIMAC-3D moxeT 3agencteoBaTb 6onblue onepaTMBHOM NaMATh
no cpaBHeHuto ¢ 32-paspsagHon sepcmen KOMIMAC-3D, 6narogaps 4emy BO3MOXHa
paboTa c bonee crnoXHbiMu cOopkamu.

M3meHeH cnocob nmeHoBaHUA hannos pe3epBHbIX Konuin gokyMmeHToB (bak-channos):
pacwupeHne «bak» gobaBnsaeTcsa kK NONHOMY MMeHU harina AoOKyMeHTa (paHee
paclumpeHne «bak» 3ameHANo pacwmpeHne nmeHu anna). Takum obpasom, pesepBHas
Konus danna, Hanpumep, model.m3d Tenepb 6yaet nmetb MMsa model.m3d.bak.
bnarogaps aToMy B cny4yae HanuMyusi B O4HOW nanke ogHOMMEHHbIX oannoB pasHbiX TUNOB
(Hanpumep, YepTexa 1 Moaenn) UCKNIYaeTCa 3aMmeHa Konun ogHoro danna
(coxpaHeHHOoro paHbLLe) Konmen apyroro danna (CoOXpaHeHHOro no3xe).

Paamepbl 3Ha4koB B okHe Ceolicmea Tenepb NOAYNHAIOTCS HAaCTPOKKe, caeNlaHHON st
[MaHenu cBoMCTB. OTOM Xe HacTPONKe NOgYMHAIOTCA pa3Mepbl 3HAYKOB B HOBOM df1ieMeHTe
nHTepenca — okHe Hymepauyusi. B cBA3N ¢ 3TUM UMetoLLasacs B Ananore HacTPOnKn
pa3mepa 3Ha4koB rpynna lMaHesnb ceolicme nepevMmeHoBaHa B llaHesib ceolicme, OKHa
“Ceolicmea” u “Hymepayus”.

Mpn BBOAOE BbipaxeHun B nonsd NaHenyn cBOMCTB MOXHO MCMOMNb30BaTb KOHCTAHTHI.

TpexmepHoe MmodenupoeaHue

1.

MosiBunack BO3MOXHOCTb MPOM3BOJSIbLHOIO peaakTnpoBaHmust dopMbl rpaHu Tena nnm
noBepxHocTU. [ing aToro cny>xuTt komaHaa CrnnalHoesasi ghopma. Nocre ee BbI30Ba
BbiOpaHHas rpaHb NnpeobpasyeTcs B CNakHOBYIO NOBEPXHOCTb, @ CUCTEMA NepexoauT B
crneyunanbHbIn pexnm paboTbl. B aToM pexxnme BO3MOXHO NPON3BOSIbHOE NepemelleHme
NOMCOB NOBEPXHOCTU MbILLbLIO, @ TaKKe AOCTYMNHbI CneayroLmne KoMaHabl:
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- JluHeliHOe nepemew,eHUe — CNY>XUT ANd NepemMeLLeHns BbIOpaHHbIX NOMCOB Ha
OHO M TO Xe 3aJaHHOe pacCTOsHUE B 3aaHHOM HarpasrneHuu,

- [lepeMmeuwjeHue co canaxusaHueM — CIyXuT ANg nepemeLleHns BblopaHHOro
nosntca B 3a4aHHOM HarnpaerneHum Ha 3agaHHOe pacCcTosHNE U O4HOBPEMEHHOIO
nepemMeLLeHNs HECKOSbKMX COCEaHMNX MOSIOCOB Takmm 06pa3oM, 4Tobbl rpaHb
npvobpena BbiNyKIyo, BOTHYTYIO UM NAaBHO M3MEHSIIOLLYIOCA hopMy,

- BpauweHue — Cny>uT Ans NnoBopoTa BblIGpaHHbLIX NONOCOB BOKPYTr 3a4aHHON OCK,

- MacwmabuposaHue — CnyXuT AN Takoro nepemMeLLeHns BolbpaHHbIX NOMCOB, NPy
KOTOPOM MX PacCTOsIHME OT 3afaHHOM TOYKM (LeHTpa MacwTabnpoBaHns) N3MEHSETCS
COrnacHo 3agaHHOMY KOapdpuumeHTy,

— BbipagHugaHue — CNyXuT ansa nepemMeLleHns BbldpaHHbIX MOMOCOB Ha 3aJaHHYH0
NPSAMYO NN NNOCKOCTb.

- [ononHutenbHble KOMaHAab!:

— CemkKa — CNy>XWT AN CryLEeHNs Unu pa3pexeHns CETKM NOSCoB CNiianHOBON
NOBEPXHOCTN NyTeM AobaBneHnsa unn yganeHnsa psgos, a Takke ansa sanucu B dpann
KOoOpauHaT NOSIHOCOB CETKMU,

- lMopsidok — cryxuT ANa U3MEHeHUs nopsigka NoBEPXHOCTM No HanpaeneHuam U n
V,

- Qukcupogamp MosIOChl — CNYXUT AN yKasaHUS NOMCoB NOBEPXHOCTU, KOTOpbIe
OOJMKHbI OCTaBaTbCA HEMOABWKHBIMW MPU NEPEMELLEHUN OPYrUX NOMNIOCOB.

'paHn, cocegHne ¢ pefakTUpyeMom rpaHblo, UISMEHSOT CBOW FpaHuLbl Tak, 4Tobbl Teno

OCTaBanochb Lenbim.

Mpoun3BonbHOE peaakTMpoBaHne MoXeT OblTb MPUMEHEHO HE K CaMOW rpaHu, a K

NOBTOPSIOLLEN €€ IKBUANCTAHTHOM NOBEPXHOCTU. B 9TOM crniyvyae rpaHb ocTtaeTcs

HEen3MeHHON, a B Mogenun (hopMupyeTcst HoBasi NOBEPXHOCTb.

MepepaboTaHa n gononHeHa yHKUMOHANBLHOCTL ANsi paboThbl ¢ 6onbLMMN cOOpKkamMm.

- KomaHgbl Co3damb mun 3a2py3ku n Bbibpamb mun 3a2py3Ku B KOHTEKCTHOM MEHIO
KOpHeBOro o6bekta cO0pKM 3aMeHeHbl 0OAHOM KomaHaow — Tunbl 3a2py3ku. Nocne ee
Bbl30Ba Ha [MaHenu cBONCTB NOABNSETCS CNUCOK TUMNOB 3arpy3kn, Hag KOTOpbIM
pacnonoxeHbl kHonkn Cozdame, PeGakmupoeamb 1 YOanume.

Mpun co3gaHum 1 pegakTMpoBaHUM TUNa 3arpy3kn Ha dKpaHe NOSABSETCA Ananor ¢
nonsMu Ans BBoAa Ha3BaHWs, KOMMEHTap1sa U Napons Tuna 3arpy3ku 1 onuuen,
BKIIOYAIOLLLEN NPUMEHEHUNE K COOpKe cO3AaBaeMoro/pefakTMpyemMoro Tuna 3arpysKku.
Mpu pegakTMpoBaHMKM TUNA 3arpy3ky 3TOT AManor COAEPXKUT TakKe Onuuto,
NO3BONAOLLYI0 UBMEHUTb PeAakTUpyeEMbIV TUMN 3arpy3Kn COrfacHoO TeKyLeMy
COCTOSIHUIO MoZenu.

[nsa npumeHeHns k cbopke BbIGPAHHOIO B CNMCKE TUMNa 3arpy3ku cnegyeT HaxaTtb
kHoNKy MpumeHums Ha NaHenu cneumanbHOro ynpasneHus, a Ansa Bbixoda u3
KOMaHAbl paboTbl C TMNamu 3arpy3kn — KHOMNKy lfpepeamsb KomaHOy .

— [loGaBneH HOBbIN CUCTEMHBIV TUMN 3arpy3ku — «Fabaputy». B pesynbtate npuMeHeHus
K KOMMNOHEHTY 3TOro TMNa 3arpy3ku oH oTobpa)kaeTcsa B OKHe MOAenu B BUAE
rabapuTHoro napannenenuneaa. B [lepese mogenu K nMkTorpaMmmMme KOMMOHEHTa C
TMNom 3arpy3ku «FabapuTt» gobaBnseTca NUMKTorpamMmma «napannenenuneny, NpocMoTp
CcOoCTaBa KOMMOHEHTa CTaHOBUTCHA HEBO3MOXEH.

- [losBunacb BO3MOXHOCTb NPMMEHEHUSA K NoACOOpKe HE TONbKO CUCTEMHbIX TUMOB
3arpysku, HO 1 No6HOro U3 co3gaHHbIX B HEN NOMb30BaTENbCKMX TUMOB 3arpy3ku. [ns
BblOOpa NoMb30BaTENBLCKOro TUNA 3arpy3ku CNyXMT komaHaa Tunbl 3a2py3Ku -
Bbi6pamb B KOHTEKCTHOM MEHIO KOMMOHEHTA.

- KomaHaa [Jocmyn B KOHTEKCTHOM MEHIO KOMMNOHEHTA NepeMMeHoBaHa B
PedakmupoeaHue, a kKOMaHAbl BbI3bIBAEMOrO €€ NMOAMEHI0 NePEMMEHOBaHbI U3
PedakmupoeaHue n Tonbko ymeHue B Pa3peweHo 1 3anpeuw,eHo COOTBETCTBEHHO.

- KomaHabl NnpMeHeHNs K KOMMNOHEHTY CUCTEMHbIX TUMOB 3arpy3kn 1 KOMaHAbl
HaNoXeHWs/CHATUS 3anpeTa Ha pedakTMPOBaHUSA KOMMOHEHTa Tenepb AOCTYMHbI He
TONbKO B €r0 KOHTEKCTHOM MEHI0, HO M Ha UHCTPYMEHTanbHOW naHenm
PedakmuposaHue c60pKu.

- Ha naHenu Tekywjee cocmosiHue nosiBUIOCH Nosne co cNUckoM lNMpumMeHeHHbIU K
cb6opke mun 3azpy3ku. B none otobpaxaeTcsa Ha3BaHWE NPUMEHEHHOTO K cOopke
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TMNa 3arpysku, a U3 crmcka MoXHo BblibpaTb U NPUMEHUTL K COOpKe OpYron Tun
3arpysku. Ecnu daktnyeckoe coctosiHne cOOpku oTnnyaeTcs oT 3anMcaHHOro B
NPUMEHEHHOM TuNne 3arpys3ku, To nepes HasBaHueMm Tuna 3arpysku gjobasnsercs
cnmBON «3Be3goukar (*).

B ananore BBOAa napons, NOSIBNSAOLEMCS NP OTKPbITUM COOPKM C TUMOM 3arpy3ku,
nUMeroLWnM napornb, NosABUIca cnucok JJocmyn, no3sonsaowuin BbiIbpaTe BapuaHT
OTKpbITUA cbopkn — PedakmupoeaHue vnn TosibKO YmeHue.

Ecnun Ha MmomeHT gobaBrneHns KOMMoHeHTa B COOPKY K HEN ObiN NPUMEHEH Tun
3arpysku, 3allMLLiEeHHbIM Naponem, To B ApYrMx Nnonb3oBaTenbCKMX TUNax 3arpysku
peAakTMpoBaHWe 3TOro KOMMNOHeHTa ByAeT 3anpeLyeHo.

BrnoknpoBky 3anpeTta pefakTMpoBaHUs KOMMOHEHTA Tenepb MOXHO CHATL. [1pn 3ToM K
KOMIMOHEHTY aBTOMaTU4eCKM NPUMEHSIETCS CUCTEMHBIN TUM 3arpy3ku «lonHbi». Ecnu
CUCTEMHbIe TUMNbl 3arpy3Kkn 3aluyLleHbl naponem, To NoABMTCA 3anpoc BBOAA Napons.
MNMosiBuNack BO3MOXHOCTbL OTOBpaxeHus B [lepeBe Mofenu cneymansHoro 3Havka (B
BUAE NepeyvyepkHyTOM ANCKETbI), NOKa3biBaKOLLEro Hanv4yme y anna KoMnoHeHTa
aTpubyTa TosibKO YmeHue. BkrtodyeHne 1 OTKMIYeHNe nokasa 3TMX 3HauKoB
NpPomn3BOAUTCS C MOMOLLbLO onuun Omobpaxkamb y KomrnoHeHmoe docmyn Tosnbko
YmeHue B uanore ycTaHOBKW Npas JocTyna.

[opaGoTaHbl KOMaHAbl NOCTPOEHUSs MACCUBOB:

MaccuB No KOHLEHTPUYECKOW ceTKe: NosiBunacb BO3MOXHOCTb PaBHOMEPHOIO
cOBWra 3K3eMnrisipoB BAOJSIb OCM MaccuBa B NPsSIMOM MM obpaTHOM HanpaBneHun. [0ns
3TOro crieayeT BBECTU LUAr CMeLLEeHUs ak3emnisipos B none LWae no ocu Ha NaHenu
CBOWCTB.

MaccuBbl N0 KOHLEHTPUYECKOW 1 NO napannenorpamMmMHON ceTKaM: NosiBUnach
BO3MOXHOCTb pa3MeLLEHMST SK3EMMISAPOB B LUAXMATHOM nopsake. ATOT pesynbrtar
[OCTUraeTcsi MyTeM CABWra 3K3eMMnsipoB Ha Mnosiliara B O4HOM 13 HanpaBfieHWUA CETKN.
[nsa BKNIOYEHUA LWAXMATHOIO pacnonoXeHus cregyeT BblopaTb HYXXHYI0 CTPOKY 13
cnucka Cxema pasmMeweHusi (B Maccuse Nno napannenorpaMmMHON CETKE 3TOT CMMUCOK
3ameHun cobon rpynny nepekntovatenen Konuu eHympu).

MaccuB no Toukam: NosiBUIachk BO3MOXHOCTb YNpaBreHusi opueHTaumnemn
9K3EeMNIAPOB ANs Cry4as, Korga nosvumm 3agaHbl TOYKaMU, NexalumMm Ha KpUBOW Unm
Ha NOBEPXHOCTM (B TOM YMCre B COCTaBe rpynn To4ek). YnpaBneHne npons3sognTcs
NomMOLLbI0 NepeknovaTtenen rpynnel OpueHmauyus Ha NaHenn ceoncte: CoxpaHsimb
ucxo0Hyr opueHmauyuro n [Jogopadueames 00 HOpMasu K Kpueou unu
noeepxHocmu.

MaccuBbI N0 KOHLEHTPUYECKOWN ceTKe, MO TOYKaMm, No Tabnuue n BOONb KPUBON: B
crny4ae KonvpoBaHus Tena/noBepXHOCTU BpaLLEHNS MOXXHO UCNONb30BaTh B KA4YECTBE
©a30BON TOYKM €€ NMPOEKLUI0 HAa OCb BpallleHUs. BknovyeHne 3To BO3MOXKHOCTM
NpPoOM3BOANTCS C NOMOLLbIO onuun Ha ocu epawjeHust Ha [NaHenn cBOMCTB.

HopaboTaHa komaHga pynna mo4Yek rno noeepxHocmu:

Tenepb MOXHO OTKNIOYUTL MOCTPOEHNE TOYEK, Nexalunx 3a npegenamm rpaHun (ToYKK
CTPOSITCA Ha TEOPETUYECKON NOBEPXHOCTU rpaHu, a OHa B OOLLEM Cryvyae MOXET
BbIXOAWTb 3a rpaHuLbl rpaHn). [ina aToro cnyxut onuusa Yyumbieamb 2paHUybl.
MosiBunca HoBbIM cnocob pa3melleHnst Touek — Mo cemke eokpy2 3a0aHHOU MOYKU.
OT10T cnocob npegnonaraeT co3faHne TOYEK B y3Mnax CETKN OQHOMO M3 TpexX TUMOB:

- lNMpamoyronbHas (Ha noBepxHoOCcTK nboro Tuna),

- KoHueHTpuyeckas (Ha cepunveckor 1 NiocKom NOBEPXHOCTSX),

— [ekcaroHarnbHas (Ha NIIOCKOM U LNNNHOPUYECKON NOBEPXHOCTSAX).

CeTka ntoboro Tvna, NOCTPOEeHHas! Ha MIOCKOWM NOBEPXHOCTM, a TaKKe KOHLEHTpuYeckas
ceTka Ha cdhepe MoxeT ObITb MOBEPHYTa BOKPYr HOpMasu K NOBEPXHOCTM B 3a4aHHON
TOYKE.

MosiBunacek komanHaa UMnopmupoeaHHas kpusasi. OHa NO3BONAET MMMOPTUPOBaTL
KpvBble, 3anncaHHble B hannax *.igs, *.stp n *.step, a Takke CTPOUTb TOMaHbIe MO TOYKaM,
KoopAuHaThl KOTOPbLIX 3anucaHbl B dpannax *.ixt, *.csv, *.xls, unu *.ods.

MNosBnnack komaHaa Ompesok. OHa nossonsieT NOCTPOUTb B MOLESTN OTPE3O0K, YKa3aB
nonoxeHune aByx ero BepLunH.
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10.

11.

12.

13.

14.

15.

B komaHge lMpucoeduHumernbHasi mo4ka nosiBUnacb BO3MOXHOCTb pa3MeLLeHns
opueHTaumm no obwvekTy. [1na atoro cnegyet BoibpaTh M3 cnucka Crnocob BapuaHT 1o
o6BeKkmy, a 3aTeM yka3aTb OOBLEKT, OnpeaensitoLLmMin MECTOMOSOXKEHME TOUKN 1
HanpaeneHne ocel. Hanpumep, npu Boibope B KayecTBe 06bEKTA NTOKANbHON CUCTEMBbI
KoopauHaT npucoeauMHUTENbHasa Todka ByaeT coBnagaTh C ee Havarnowm, a ocu byayT
coHanpasrieHbl ¢ ocamn Y n Z. (Btopon cnocob pasmeLLeHns NnpucoeamHUTENBHON TOYKH,
Py4yHoe 3adaHue HanpaeJsieHusi ocel, COOTBETCTBYET NpeXHEMY Nopsaky paboTbl.)

B komaHae lMpoekyuoHHas Kpueasi NosiBuacb BO3MOXHOCTb NPOELMpPOBaHNS
BblOpaHHOW KPUBOW Ha BCMIOMOraTeNbHY UMM KOOPAMHATHYIO NITOCKOCTb.

Mpwn noctpoeHnn To4kmn cnocobom Ha nosepxHocmu (komaHaa Tou4ka) nosiBunach
BO3MOXXHOCTb YMNpPaBeHNs MONOXXEHNEM TOYKM C MOMOLLbIO ONuMn Yyumbieamb
epaHuybl. Ecnv oHa BkntoveHa, To co3gaBaemMas Touka MOXeT pacnonaraTbCsi Nvub B
npegenax BbIOpPaHHOWM rpaHK, a ecriv OTKIIYEHa, TO 1 3a NpegenamMu, T.e. Ha
NPOOOIMKEHUN FPAHMN.

B komaHge MMnopmupoeaHHasi mnoeepxHOCmMb NosiBUNACb BO3MOXHOCTb YTEHUS
NMOBEPXHOCTEN, 3anncaHHbIX B dhannax doopmata STEP.

MosiBunack gnarHocTuka nepeonpeaeneHHoCTM ackusa. Tenepb, eCcrnv 3CKU3 COAEPXKUT
N3b6bITOYHbIE CBA3WN U/UNK OrpaHUYeHKs], Nepes ero HasgaHuem B [lepee mogenu
oTobpakaeTcst BOoCKNMUATENbHbIV 3HAK B KPYribIX CKOOKaX.

MosiBUNMCb HOBbIE BO3MOXHOCTM HAacTpoWku oTobpaxeHust [lepeBa mogenu.

- [ns Tena, KOMMNOHEHTa 1 CaMoW MOAENN MOXHO BblibpaTb BapMaHT OTOOpaKeHns
nmeHn B [lepeBe: HaUMeHoBaHWe, HaMeHoBaHWe 1 0603HaYeHne nnm obosHaveHue n
HaumeHoBaHue. (UTobbl 0603HavYeHne obbekTa oTobpaXkanocb, OHO AOSMPKHO ObITb
3a[aHo Npu HacTpoKike ero CBOMCTB.)

- MoxHo oTknounTL 0TOGpaxxeHne B [lepeBe Taknx pa3genos, Kak Tesa, KomnoHeHmb! v
ConpsixxeHus (paHee 3Tu pasgenbl 6e3ycnoBHO npucyTcTeoBanu B [lepese npu
HaNM4Mn COOTBETCTBYHOLLNX OOBHEKTOB).

- [pun paboTte co cOopKor MOXHO BKMOYMTL pa3bueHne KOMNOHEHTOB B [lepeBe moaenu
Ha rpynnbl B 3aBUCMMOCTUN OT Tuna — C60poyHbie eQuHuubl, [Jemarnu,
bubnuomeyHbie KOMMOHeEHMbI U T.4. [Insa 3Toro cnenyeT Bbi3BaTb KOMaHAy
Ipynnupoeamb KOMMOHeHMbI N3 KOHTEKCTHOrO MeHI0 kHoMkn Cocmae [epeesa
modesiu Ha NHCTpYMeHTanbHoW naHenu Jepesa.

- B cBAsn c yBennueHnem konnyectBa HacTpoek [lepeBa Mmogenu npexdHuin pasgen
Hepeeo modesiu B HaCTpoOe4YHOM Auarnore pasgaeneH Ha Tpu: Obwue HacmpoulkKu
omobpaxeHusi, Cmpykmypa n @opmam omobpaxkeHusi UMeHU.

B kauvecTtBe ¢hannoB koopauHaT ToYeK (NpuMeHseMblx B komaHaax JlomaHas,
MoeepxHocmb no cemu moyek, Maccue no mabnuue v op.) Tenepb MoryT
ncnonb3oBaTbes annbl TEKCTOBLIX Tabnuy, *.csv.

HopaboTaHa komaHga Pukcayussi KomrnoHeHmos. Ecnn domkcmpyetcs napa KOMNOHEHTOB,
y4YacTBYIOLLMX B COMPSXKEHWU, TO 3TO CONPSXKEeHMe aBTOMaTU4eCKM UCKIYaeTes 13
pacyeTa.

[MosiBunacb BO3MOXHOCTb KrnaBuaTypHOW NPUBA3KN K Ha4Yary TeKyLLen CUCTeMbl KoopanHat
npn BCTaBke KOMIMNOHEHTA B C60pKy. D,J‘IF! 3TOro HYXHO HaXaTb KOM6VIHaLI,I/I}O KinaBuLl
<Ctrl> + <0>.

paghuyeckue OoKymMeHmMbI

1.

MosiBunacbk BO3MOXHOCTb ynpaBfneHnsa Homepamm 0603Ha4YeHUN U3MEHEHWIA: MPU
co34aHun Unu pegakTupoBaHun ob6o3HayveHus crieqyeT BblbpaTb HYXXHYO rpynmny
Hymepauun n3 cnucka Hymepayus Ha NaHenu ceoncts. O6o3HayeHune byaet gobasneHo
B BbIOpaHHyto rpynny 1 Nony4mT nepsbii CBOBOAHLIN HOMepP U3 Hee. Taknum obpasom,
CO3/aB HECKOMbKO rpynn Hymepauumn, MOXHO HaunHaTb Hymepaunio 0603Ha4YeHUn
N3MEHEHMIN 3aHOBO, HaNPUMeEP, Ha KaXK4O0M NUCTE YepTexa.

Mpy ncnonb3oBaHMM KOMMbIOTEPA, OCHALLEHHOIO NPOLECCOPOM C HECKONBKMMN gapamMu U
AO0CTaTOYHbIM KONMMYECTBOM onepaTtnBHon namaTth (oT 8 'b), MOXXHO yCKOpUTL co3aaHne n
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nepecTpoeHne accounaTnBHbIX BUOOB 3a CHET MUX napannensHon o6paboTtku. Beibop
cnocoba o6paboTkm Npomn3BoaANTCA B AManore ynpasneHusi CUCTEMON.

3. losiBnnacb BO3MOXHOCTb napameTpusaumnn cpeuHeVl TOYKN OTpPE3Ka (paHee 3Ty TOYKY
MOXHO ObIfI0 NCNONb30BaTh TOMBLKO anda I'IpVIBFlSKI/l).

Pa6oma c nepeMeHHbIMU

MosiBunacb BO3MOXHOCTb COXPaHEHUS BblpaXXeHnin B (hanin 1 YTEHUS BblpaXXeHUin U3 3TOoro
danna. dann ana xpaHeHus BblpaXXeHUn HasblBaeTca collection.law n HaxoanTCs B TOW e
nanke, rge koHdurypaumoHHele dannesl (KOMPAS.cfg, KOMPAS.dsk, KOMPAS.prj).
3anucb BbIpaXKeHUs NPoOn3BOANTCS C NOMOLLLIO KoMaHabl CoxpaHumb ebipaxeHue. OHa
aoctyrnHa B MeHo Cepeuc OkHa nepeMeHHbIX, a Takke B KOHTEKCTHOM MEHHO 3TOro OKHa U
B KOHTEKCTHOM MEHIO MOSs BBOAA BblpaxeHus B Ananore Bcmaeka MamemMamu4yecKo20
8bIPa)KeHusl.

UTeHne BbipaxxeHns Npon3BoanTCs NyTeM Bbibopa ero us rpynnel M3 ¢halina konnekyuu B
Avanore Bcmaeka MamemMamu4ecKo20 8bIPa)KeHUsl.

Tekcmoebie AoKyMeHmMbI u crieyugukayuu

1. TMosiBunacb BO3MOXHOCTb Ha3HayYeHns npon3BOJiIbHOIo qaopmaTa OOoNOoJNTHNTEeNbHbIM
JINCTaM TEKCTOBOIro AOKyMeHTa Unn CI'IeLI,VI(*)I/IKaLl,I/IM (paHee 3TU NNCTbI UMENN TaKOW e
(bopmaT, KaK OCHOBHbIE J'IVICTbI). B cBa3n ¢ 3TUM B guarnore HaCTpOVIKM OONOJTHUTESNbHbLIX
JINCTOB NoABUI1AaCb KHOMKa tbopmam.

2. Tlpwn paboTe C TEKCTOBBLIMW JOKYMEHTaMM U cneumdukaumamm ctan goctyneH Menedxep
dokymeHma. B HeM MOXXHO NPOCMOTPETbL U CMEHUTb UCMOMb3yeMble B LOKYMEHTE
0hOpPMIEHNST OCHOBHbIX M AOMNONHUTENBHbIX IMCTOB (4Ns cneundukauun — CTunb,
MCNOnb3yeMbIN A5 OCHOBHbIX JIMCTOB cneundmrkaumnm), ona GONonHUTENbHbIX MCTOB
BO3MOXHO TakKe BbIMOSIHEHWE cneayownx gencteni: gobasnenve, yaaneHue,
n3MeHeHne popmara, KpaTHOCTM U OpPUEHTaLMUMN.

Mpun paboTe ¢ TEKCTOBLIMM AOKYMEHTAMM U cneunuKkaunusamMmm Ha MHCTPYMEHTannbHOW
naHenn MeHedxepa OOKyMeHmMa JOCTYMNHA KHOMKA BbI30Ba HAaCTPOEYHOro amarora (oH
OTKpbIBaeTCs Ha Bknagke Tekywiuli 00OKymeHm), a npu pabdoTe co cneyndumkaunamm —
Takke KHoMnka Bbl3oBa KomaHabl Hacmpolka cneyugukayuu.

Umnopm u akcnopm

1. lMosiBunacb BO3MOXHOCTb MMMNoOpTa Ayr U flomaHbix 13 dannoe copmata STEP, a Takke
aKkcnopTta atux obvekToB B thannbl dopmarta STEP.

2. [MlosiBunacb BO3MOXHOCTb HAaCTpOWKM nmnopTta mogenen ns popmata STEP n skcnopta B
a70T hopmart. [Ins HACTPOMKM MMMNOPTa BbIOPaAHHOIO hanna HY»XHO Bbi3BaTb KOMaHay
OmkpbIimb ¢ napamempamMu N3 KOHTEKCTHOIO MeH0 KHONkM OmKpbImb ananora
OTKpbITUA harnoB, a ANa HAaCTPOWKN aKcrnopTa — KomaHay CoxpaHumsb ¢ napamempamu
N3 KOHTEKCTHOIO MeHI0 KHoMkM CoxpaHumb guanora coxpaHeHus gavnos. B
NosiIBMBLLEMCS Anarnore MOXHO ykasaTtb, Kakme Tunbl 06bekToB cregyeT MMnopTMpoBaTh
NN 3KCNOPTUPOBAaTL: KpMBbIE, TOYKM, MOBEPXHOCTU UMW TENa, a Takke BKMYUTb UMK
OTKIIOUNTL Nepegayy useta. [pu 3annucy MOXHO Takke OTKMIOYUTb SKCNOPT HEBUAUMBIX
0OBLEKTOB 1 OTpeaakTMpoBaTb MHPOPMaLMIO O JOKYMEHTE: UMS aBTopa, Ha3BaHue
opraHusauumn, KOMMeHTapun.

lMpuknadHbie 6ubnuomeku

[opaboTtaHa BnbnuoTteka n3obpaxxeHn CBapHbIX LBOB: Tenepb napaMmeTpb! WBOB
3agalTcs He B Ananorax, a Ha [NaHenu ceoiicTtB. KomaHabsl Cmbikoeol ceapHoU wios,
ToueyHbIll ceapHOl woe 1 Yenoeol (maepoeblil, HaxJ1IeCMOYHbIl) ceapHoll woe
obbeanHeHbl B ogHy — CeapHol woe. [NepepaboTaH ananor HaCTPONKN U30BparkeHnI
CBapHbIX LUBOB.
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UHdopmaumsa o koHurypaumax KOMIMAC-3D Home
Bepcuu 18.1 u 6onee paHHUX

B Bepcumn 19 basoas yactb nHctannsumoHHoro naketa KOMIMAC-3D Home 6bina
obbeanHeHa ¢ MawwuHocTpoutenobHon n MNMpmnbopocTpontensHom kKoHdurypaumuamun. B cessm ¢
3TUM OTAenbHble hannbl ¢ MHdOopMaLmen o KoOHUrypaumax yaaneHsl, a ux cogepxumoe
BKITHOYEHO B HACTOSILLNIA JOKYMEHT.

NHdopmauma o MalimHocTponTensHon koHdurypaumm sepcunn 13 SP1-18.1
NHudopmaumsa o MpubopocTpontenbHom koHdurypauum sepcun 16—18.1

NHdopmauus
o MawwuHocTpouTenbHon kKoHpurypauum sepcumn 13 SP1-18.1

Omnu4us eepcuu 18.1 om eepcuu 17.1

MexaHuka: lpyXuHbI

1. B moayne lMocmpoeHue 6e3 pacdema A5 NPYXUH CKATUS U KOHUYECKUX NPYXNH
pobaBreH aBToMaTUYECKMI pacyeT 3Ha4YeHUA MakcumanbHon gedopmaumn. Ans npyxuH
pacTshkeHns obaBneH aBToMaTUYeCKUIn pacyeT AMNnHbI NPYXUHbI B CBOOOAHOM
COCTOSHUN.

2. ,D,o6aBneHa BO3MOXXHOCTb MPOEKTUPOBAHUA NPYXUH PpaCTAXEHUA C 3alenamu,
pacnonoxeHHbiM B nNepneHOuKynAaApHbIX NITOCKOCTAX.

3. [obaeneHa napameTtpusauunsa TpexmepH0|7| MoAenn Npy>XnHbl pacTAa>XXeHUA no Ynucny
BUTKOB.

4. ,El,o6aBneHa BO3MOXXHOCTb YKa3aHUA B TEXHUYECKUX Tpe6OBaHI/IFIX ONTNHbI passepHyTon
NPY>XWHbI.

5. [obGaBneHa BO3MOXHOCTb Bbl30Ba KPaTKOMN CMPaBKW.
6. WcnpaBneHa owubka BbiBoAa pesyribTaTa pacyeta Ans NPYXUH pacTsKeHUs.

O6opydoesaHue: CeapHble cOeOUHEeHUSs

1. HoBble BO3MOXHOCTK Npu paboTe C YepTexamu:
- B komange O60o3HavYeHue ceapHO20 wea NosiBUNMCh CrieayroLime BO3MOXHOCTU:

- BbiGop cnocoba cBapkun U3 MeHIo B gmanore Beoga 0003HayeHnsa HeCTaHgapPTHOMO
wea.

- N3meHeHue cyxxeHust Tekcta 0603HavYeHni ceapHoro wea. [JocTynHo ans
0603Ha4YeHnn, co3aaHHbIX HEMNOCPEACTBEHHO B rpadhnyeckom OOKYMEHTE, HO He Ans
0603Ha4YeHn B MOAENM Unu B rpaddMyeckoM AOKYMEHTE, CO34aHHOM MO MOAENW.

— Co3aaHue CCbIfkn Ha TEKCT UM CBOMCTBA co3aaBaeMoro 0603Ha4veHms n/mnm Ha
0003HauYeHne NMHUK paspesa/ceyeHns B TEXHUYECKNX TpeOOBaHUSAX YepTexa.

- B cnucke Mocnedrue fobaBneHa BO3MOXHOCTb OTOOpaXaTb CO34aHHbIE
0603Ha4YeHns1 TeKkyLLero AoOKyMeHTa.

- PyuHol BBOA Macchl HannaeneHHOro Matepuana CBapHoro LUBa.

- PacyeT 4nvHbl 1 Maccbl HaNNaBNeHHOro MaTepuarna LWBea anst CTaHA4apPTHbIX 1
HeCTaHAapTHbIX LWBOB C TEKyLUM Homepom Ne.

Kpome aToro, komaHga O6o3HayeHue ceapHo20 wea fopaboTaHa B YacTu co3aaHus

0603HaueHnn ceapHbix coegunHeHnin no ISO (DIN) 2553:2013 n TOCT P CO 2553-

2017.
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5.

Mpun HacTpovike kKomaHabl O603HaYeHuUe ceapHO20 Wea NosIBUNNCL cregyowmne

BO3MOXXHOCTM AOMNOSIHNTENBHOMO yNpaBeHNs COCTaBOM TeKCTa 0603Ha4YeHNsA CBApHOro

wea no NOCT 2.312-72:

- B 0603Ha4YeHMM CTaHgapPTHOrO (HeCTaHO4APTHOrO) Wea — BBOA, ANWUHbI LWBa 6e3
yKasaHusi pa3mepa LBa;

- B 0603HaYeHNM OQNHAKOBbIX LLUBOB — BBOJ KATEropmm KOHTPOJs LWBa W ANVHbI LWBA;

— oTOOpakeHne KaTeropmm KOHTPOns LWBa nog nonkon o6o3HaveHus LWwea.

B komaHpax O60o3HavyeHue ceapHo20 wea u KoHcmpyKkmueHbie 351eMeHmbI

CceapHbIX We0e Npu Co3a4aHUN N peaakTMPOBaHUN 0O03HAYEHUIN N KOHCTPYKTUBHBIX

3MEMEHTOB B JOKYMEHTE MOXHO BbI3BaTb KOHTEKCTHbIE MEHK — LLENYKOM NpaBoW

KHOMKM MbIlWN. DTN MEHI0 coaepKaT YacTo UCMONb3yeMble 3fIEMEHTLI yNpaBneHus ¢

MaHenu napameTpoB, KOMaHAbl MPUNOXEHUS.

B komaHgy KoHcmpykmueHble anemeHmbI ceapHbix weoe [obaBneHbl

rpadounyeckmne nsobpaxenunsa gns FOCT 16037-80.

Basbl 4aHHbIX MacCbl MOrOHHOrO MeTpa HanmaBeHHOro MaTtepuana ans ctTaH4apTHbIX

LUBOB B 3aBUCMMOCTM OT CTaH4apTa, TMna LwBa M TOMLWWH CBapMBaeMbIX AeTanemn

cogepxaT uHdopmaumio B cootetcTBum ¢ OCT 24.940.02 nameHenune Neft.

Mpn NnepBoM BbI30BE KOMaHAbl NPUIIOXEHMS 3anycKaeTcs MacTep HaCTPOWKM

napameTpoB npunoxeHnsi. OH NO3BONSIET OLICTPO HACTPOUTL MPUITOXKEHME

onTuMarbHbIM 06pa3om.

HoBble BO3MOXXHOCTM Npu paboTe ¢ MoaensmMu:

Mpn co3gaHum cBapHbIX LUBOB MOXHO 3agaBaTb CTUIb JIMHUKM, KOTOPbIM ByaeT
oTOOpaxkaTbCsl NMMHNS CBApPKM Ha accoLMaTUBHbBIX BUAax Moaenu B Yeptexe. UTobbl
NUHUN CBapPKM NOKasbiBarnuch, B napameTpax Buaa Heo0XoauMOo BKITHOUUTL OMLMIO
Kpuesbie B cnucke O6BekmbI cekum O6bekmbil.
PeanunsoBaHa paboTa ¢ 0gnHaKOBbIMM LWBaMWU. [JOCTYNHO CO34aHNE HECKOSbKMX NyTen
[ns oJHoro LwBa.
B komaHoe O603HayYeHuUe ceapHO20 wea npu co3gaHnm 0603Ha4YeHnsT MOXXHO
BbI3blBaTb KOMaHAbl N3 MEHIO 3IEMEHTOB ynpaBneHus Ha lNaHenn napameTpos:
- MeHIo anemeHTa Tekcm 0603HavYeHust:

- lMposepumb ob6o3HayeHusi no FOCT
— MeHto anemeHTa Ne:

- YcmaHoeumb nocniedHull Ne wea

- YcmaHoeumb HoebIll N° wea

- YcmaHoeumb Ne wea ebi6opom
— MeHIo anemeHTa Bcero:

- Modcyumamsb webl ¢ mekyw,um Ne
M3meHeHo oTobpakeHne cBapHbIX LBOB B [lepeBe NOCTPOEHMSI MOAENW: CBapHbIe LUBbI
CrpynnmMpoBaHbl B cneuunansHoM pasgene [epesa.

KomaHabl lMposepka o603HayeHuli no F'OCT, lpumeHumb mekcmbi 0603HavyeHul TLU
u3 napamempoe, lMpumeHumb ceolicmea 0603Ha4YyeHull U3 NnapaMmempos u
Pedakmop ceolicme paboTaloT 1 B Mogenu, n B rpaou4eckoMm JOKYMEHTE.

Paamepbl

avanoroe komaHg Pepaktop HomepoB wBoB no [OCT, Pedakmop

Kosudyecmea oOuHakoebix weoe no F'OCT v [lpoeepka o603HayeHuli weoe no FOCT
MOXHO MeHSITb. Pa3mMepbl OManoroB COXpPaHSATCA M Npyu MOBTOPHOM BbI30BE KOMaHA
BOCCTaHaBNMBAOTCS.

VMcnpaBneHbl HangeHHbIe OLOKu.

Banbi u MexaHu4eckue nepeda4u

1.

"eHepauna TpexmepHbIX Mogenemn

Pa3paboTaH MoAynb reHepauunm reoMeTpUYEecKM KOPPEKTHbIX TPEeXMEpPHbIX Mogenen
3ybyaTbIX KONec runouaHon nepeaadu.

Peanu3oBaH HOBbIN MexaHWU3M foKanuM3auum 3auenneHnsl B KOHUYECKUX nepepavax c
KpyroBbiM 3y6OM M B TMMOWAHLIX Mepedavax — BapuaHT «XonMuK». [MapameTpbl
nokanu3auum HarnsagHo 3aJaloTes B Avanore nocTPOeHus LWeCTepHU (B rpadmyeckom
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OOKYMEHTE).

Mpn dopMUPOBaHUN TPEXMEPHBIX MOAENEN LIECTEPEH B KOHUYECKUX nepefadax c
KpyrosbiM 3y6OM 1 B rMnonaHbIxX nepegadax popmmpyeTcs Takke Mogenb NOBEPXHOCTU
BrnaguHbl 3yba C cepmert pacHeTHbIX MTHOBEHHbIX NIIOLWAA0K KOHTaKTa, B COBOKYMHOCTU
npeacTaBnawoWmMx cobon NATHO KOHTakTa. M3aMeHeHwe napameTpoB rokanumsauum
(MYHKT 2) No3BONSET N3MEHATL NOSOXEHNE NATHA KOHTaKTa.

PaspaboTtaH mMoaynb reHepauuy reoMeTpUYeckn KOPPEKTHbIX TPEXMEPHbIX Moaenemn
3ybyaTbix konec nepegayn Hoeukosa.

"eHepaunst 3BONbBEHTHbIX LUMMLEB OCYLLECTBNSAETCS C y4ETOM LOMNYCKOB.

PaspaboTtaH moaynb reHepauumn reoMmeTpuyeckn KOPPEKTHbIX Mogernen 3ybuaTbix Konec
LMnMHapu4eckon 3ybyaton nepegaym ¢ apovHbiMu 3y6bsimu.

B aTom mogyne chopmupytoTcs 3ybyaTthle Koreca ¢ TEOpeTU4EeCKM TOYHON reoMeTpren
apOYHbIX 3yObEB C 9BOJSIbBEHTHOWM hopMON 3y6a BO BCEX CEYEHUSIX,
nepneHaukynsapHbIX ocu koneca. Kpome Toro, B pac4ete reomeTpum npegycMoTpeHo
3agaHve napameTpa 604KO0OPa3HOCTH (OTKNOHEHME NOBEPXHOCTEN 3yba Ha
AenuTenbHOM LMnuMHApe Ha Topuax konec). Bsog 6o4koobpasHoCcTy no3sonsieT
YMEHbLUNTb KPOMOYHOE BbIKpalLUMBaHWE U U3HOC 3yObeB, a Takke HUBENMPOBATb
NOrpeLLIHOCTN N3roTOBMEHUSI U MOHTaxa. OgHako o6paboTka nogobHbIX Mogenemn
BO3MOXHa TOSIbKO HA MHOrOKOOPAMHATHOM cTaHke ¢ Yly.

PaspaboTtaH mogynb reHepaumm reoMmeTpruyeckn KOPPEKTHbIX TPEXMEPHbIX Moaenem
3ybyaTbiX KOnec KOHMYECKOM nepeaaym ¢ TaHreHumanbHbIMN 3yObsaMu.

Mpu chopmmnpoBaHnn Moaenemn koneca 1 LECTEPHU UCNONb30BaHbl Te Xe
MaTemaTuyeckne MexaHusMbl, YTO U ANst KOHUYECKOW nepeaaym ¢ KpyroebiM 3y6om.
Bnarogaps atomy moxeT 6bITb 06ecneyeHa nokanusaums 3auensnieHns, Npn KOTOpom
OyaeT MMeTb MecTo HekoTopasi 604K00OPa3HOCTL 3yObEB LLECTEPHM U ANNUMNCOBUOHbIE
MrHOBEHHbIE NMOLLaAKM KOHTaKTa, YTO CNocobCTBYET CHUXXEHMIO BNNSHUS
NorpeLLHOCTEN MOHTaxa.

PaspaboTaHbl MOAynu reHepauum WeBPOHHbIX 3ybyaTbiX Konec, peannucTUYHbIX
KOHMYECKMX pe3bb, reoMeTpu4eckm KOPPEKTHOM MoAeNn 3aTbiNOBOK (604ko06pa3Hom 1
dopLUTEBEHDB) 3yOYaThIX LMAMHAPUYECKMX KONEC.

CospaHue YepTtexen

B 6a3y BHeceHbl 4ONONHUTENbHbIE (YMEHbLUEHHbIE) pe3b00Bble XBOCTOBUKMN A5
NMOCTPOEHUA MecTa nof YCTaHOBKY KPYrrow LWNLEeBOW ravku 1 MHoronan4aTomn
CTOMNOPHOM Wawnbbl (kak nocne NOALWMMHMKA, TaK U MPOCTO Ha Bany).

PaclwunpeH nepeyeHb cTaHAapToB, AOCTYMHbIX MPU CO34aHUN KaHaBOK MO CTOMOPHbIE
konbua. Kpome oteuectBeHHbIx Koney, no FTOCT moryT ObiTb BeiOpaHbl konbua no DIN
471:2011-04 (BHewHwue konbua) n DIN 472:2011-10 (BHyTpeHHUWe Konbua).
PeanunsoBaH (pyHKLMOHaN NOCTPOEHUS LUMOHOYHbLIX 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 dpesbl
MOXHO BblbpaTb anameTp dpesbl (M3 6a3bl no FOCT 3964-69. Ppesbl ANCKOBbIE
nasosble 1 [OCT 8543-71 ®pe3bl Na3oBble 3aTbINIOBaAHHbIE).

PeannsoBaH (pyHKLMOHAN NOCTPOEHUA HECUMMETPUYHBIX LLUMOHOYHbIX Na30B.
PeanunsoBaH BbIHOCHOW 31IEMEHT C BUOOM Ha apKy 3yba — Onsi yepTexxen nepenad c
apOYHbIMU 3yObAMM.

PeannsoBaH BLIHOCHOW 3N1eMEHT C NpodunemM KaHaBOK-pyyYbeB KIMHOPEMEHHOIO
LLIKMBA — C LEeNbio ONTUMN3aunm pasmMeLLeHnsi pasmepoB Ha YepTexe.

Peanun3oBaH BbIHOCHOW 3NEMEHT C CeYEeHMEM KIIMHOBOIO PEMHS.

MNMepepaboTaH Agnanor NOCTPOEHMS KIMHOPEMEHHOIO LLKMBA — C LieNblo ONTUMU3aumm
pa3MeLLeHnsa pa3sMepoB Ha YepTexe.

MepepaboTaH Ananor NOCTPOEHUs KOHNYeCKon cTyneHun. [lobaBneHbl BapuaHThbl
NOCTPOEHUS KOHNYECKMX CTyNeHen ¢ pe3bboii. Beibop BapraHTa ynpowaet
nocnegyoyto paboTty B Ananore NnoctpoeHus ctyneHn. [lobasrneHa BO3MOXHOCTb
3a4aHunsA CKpYrneHun.
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Mpn cbopmupoBaHMM ceveHni BanoB, a Takke BbIHOCHbIX 3N1EeMEHTOB C Npodunem
BHELLIHEro LWNOHOYHOro nasa B criydae Hanmymsi oTBEPCTUS BHYTpU Bana dopmMmupyeTtcs
ero pearbHas reomeTpus.

Mpy 3agaHnn NnapameTpoB LMNNLEBOro COEQUHEHUA Ha Bany peanv3oBaHa
BO3MOXHOCTb PYYHOro BBOAa AnameTtpa pesbl.

PaspaboTaH HOBbIV AOMONHUTENBHbIN ANIEMEHT LUNTMHOPUYECKON CTYyNeHn —
lMonepe4Hble omeepcmusi. OTBEPCTUS MOryT OblTb CKBO3HbIE, IMyXKMe, ¢ hackon, ¢
LMAMHOPUYECKOM N KOHMYECKON LIEKOBKOM, C pe3bbor 1 NOA KOHUYECKUIA WTUgT no
FOCT 3129-70. Mpn NnocTpoeHUn OTBEPCTUSA MOXKHO 3adaTh AN HEro Kak yron
HaKnoHa, Tak 1 yrosi noBopoTa.

PeanunsoBaHo peanuctnyHoe oTobpaxkeHne B YepTexke KaHaBoK Ans BbIxofa
LWnncpoBanebHOro Kpyra.

PeanusoBaHo NocTpoeHWe KaHaBOK Nof, CanbHUKOBLIE BOMMOYHbIE KOMbLA

BBeneHa BO3MOXHOCTb BblOOpa BapuaHTa KOHTPOMS LMAMHAPUYECKMX LWeCTepeH MNo
NOCTOsIHHOW xopAe (BBOA BapwuaHTa B Tabnuubl napameTpoB). ObecneyeHa npoBepka
OOCTYMHOCTN NPUMEHEHUS MeTOAa KOHTPOrs Ha OCHOBaHMM NPOBEEeHHOro pacyeTa
nepegauu.

MonHocTbo NepepaboTaH Mogynb 3aTbifoBKM 3yObeB. PekomeHayeTcs ncnonb3oBaThb
TUNbI 3aTbINIOBKN 604KO06pa3HbIl 1 ghopwmeseHb. Tyn 3aTbiNTIOBKM ghopuimeseHb
pekoMeHayeTCs ANng TsKenoHarpyXeHHbIX nepegad. 3a cyeT 3a0CTPEHHOro yrna topua
Yyron gaerneHus npu nepekniodeHnn 6onbLue yrna TpeHnsa 1 NnepekntoyeHmne NponcxoanT
nerye v nnaeHee. [laHHbIN BUA 3aTbINTIOBKM MOXHO BbIMOMHUTE TOMBKO HA CTaHKax ¢
yny.

Peann3oBaH BbLIHOCHOW 9NEMEHT € Npodunem cpepmnyeckon KaHaBKMy.

Peanun3oBaHoO NOCTPOEHUE TPEeYronbHbIX KAHABOK Ha BHELUHEM U BHYTPEHHEM KOHTYype
N BbIHOCHbIX 3N1EMEHTOB C ee npodusem.

[MosiBunacb BO3MOXHOCTb 3alaHNs YLUMPEHUS KaHaBKW MO CTOMOPHOE KOMbLLO.
VMcnonb3yeTca ang criydyaes, Korga HEBO3MOXHO 3apaHee BblYUCINUTL MOoXeHne
KaHaBKM — TOr4a OHa feriaeTcs 3aBegoMo LWmpe, Yem TpebyeTcs, a n3bbITOK LMPUHBI
BblOMpaeTca npocTaBkaMu M3 WNNGOBaHHbIX Wand npu cbopke nagenus.
PeannsoBaHo NOCTpOEHUe CTyNEHEN C KOHNMYeCKMMn pesbbamm (metpudeckasa FTOCT
25229-82, prommoBasa NOCT 6211-52, TpybHaa TOCT 6211-81, 6anoHHas TOCT 9909-
81 n koHu4eckme pe3bbbl Ansa 6ypunbHbiX KonoHH FTOCT 28487-90 n TOCT P 50864-
96). [1nst Bcex pe3bb MOryT ObITb CO30aHbl BbIHOCHBIE 3NTIEMEHTLI ¢ Npodmnem pe3bobl
N ¢ HeoBXo0aMMbIMW JONOSTHUTENBbHBIMU 3NIEMEHTaMN COrfacHoO CTaHgapTam
(Hanpumep, ons pesbb ons OypunbHbIX KONOHH — Npodunn 3ape3bboBbIX
pasrpy304HbIX KaHaABOK U T.M.).

PeanunsoBaHbl HOBble BapvaHTbl MOCTPOEHUS MPOCTbIX KAHABOK: NpsiMasa ¢ hackamu u
TpaneuengansHas. UIMeHHO 3Tu BapnaHTbl AOCTYMHbI NPY NOCTPOEHUN MEXBEHLIOBbIX
KaHaBOK Yy 3y64aTbIX KOMEC C LWEBPOHHbIMU 3yObsiMN.

PeannsoBaHo NOCTpoeHne XBOCTOBUKOB 1 BTYNOK BarioB oT6opa MOLLHOCTU MO

FOCT 33032-2014 (paHee NOCT 3480-76)

PaspeLueHo nocTpoeHre nonepeyHbix OTBEPCTUIM Ha BeHLax 3ybyaTbIx Konec,
YepBSKOB N YepBAYHbIX KOMec.

PacuyeTbl MEXaHNYECKMX nepenad

PaspaboTaH Moayrb reOMETPUYECKOro pacyeTa UuIMHApUYeckon 3ybyarton nepegaym
C apOYHbIMMK 3yBbsiMU. ApoUHbIe 3yObsi NO CPaBHEHUIO C TPAAULNOHHBIMU NPAMbIMU
3y6bsaMn NpU NOEHTUYHBIX KOHCTPYKTUBHO-TEXHONOMMYECKUX NapameTpax Nno3BongoT B

nepegade nonyuntb Gonbumnm KoadpuumeHT nepekpbitvs (c €=1...1,2 0o €=2,5...3) n
TEeM CaMbIM MOBbICUTb HECYLLYYHO CMNOCOBHOCTb M CYLLECTBEHHO CHU3UTb CKOPOCTb
OTHOCUTENBHOTO CKOMbXEeHUA 3yObeB B 3aLenfieHnMm.

B pacuete uunuHgpuyeckon 3ybyaton nepegaym BHELWHErO 3auensieHns
npegycMOTPEH pacyeT LWEBPOHHLIX Nepeaav.

Pa3paboTaH Mogynb reoMeTpMYEeCKOro pacyeTa KOHMYECKOW nepenaydn ¢
TaHreHumanbHbIMK 3y6bamu.

B pacueTe 4epBsiUYHbIX LMNMHAPUYECKNX Nepeaad Ha TenOCTOMKOCTL peann3oBaHa
BO3MOXXHOCTb MONb30BaTENbCKOro Macna.
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- PaspaboTtaH Moaynb reoMeTpUYecKoro 1 NPOYHOCTHOrO pacyeTa rMnouaHoN nepeaayn.

- PaspaboTtaH Mogyrnb reoMeTpU4ecKkoro 1 NPoOYHOCTHOro pacyeTa nepeaaym Hosukosa.

- B pacyeT BMHTOBbLIX 3BOMbBEHTHbIX Nepegady AobaBneH BapuaHT pacyeTa YrioB
HakrnoHa 3y6beB 13 YCNOBMS NPUMEPHOrO PaBeHCTBA AENUTENbHbIX AMAaMETPOB.

- WcnpaBneHa owmnbka B NPOYHOCTHOM pacyeTe UUMMHAPUYECKON 3yGyaTon nepepayn
(BO3HMKaNa B HEKOTOPbIX Cry4asix).

PacueTbl KpenexHbIx CoeaAnHEHUN

- PaspabotaH Mmogynb NPOBEPOYHOro pacyeTa LUNOHOYHOIo COeANHEHMUS
(Npu3amaTnyeckne n CerMeHTHbIE LLNOHKM).

- PaspabotaHa meToguka onpegeneHns AonyckaeMblX HanpshHkeHUn CMATUSA 1 cpesa B
LLUNOHOYHOM COEAMHEHUMN.

O6opydoeaHue: Tpybonpoeoonl

1.

Hob6aeneHa komaHga Mocmpoums winaHa. OHa NO3BOMSIET CTPOUTL TMOKME LUNAHMN.
LLnaHrn cTposATcsa Ha ocHoBE LLABMOHOB, KOTOPbIE KaXXaoe NpeanpuaTne HacTpamBaeT nog,
cebd. NMocne Bbibopa WwabnoHa HeobxoaAMMO 3aa4aTb TOYKM NOOKITHOYEHUS 1, ECIN
TpebyeTcs, NPOMEXYTOUHbIE TOUKM, YEPE3 KOTOPbIE AOIDKEH MPOWTU LWNAHT (Hanpumep,
NpUCcoeaMHUTENbHbIE TOYKM XOMYTOB). Takke, Ans 6onee TOYHOro pasmeLLeHns WnaHra,
MOXHO ynpaBnaTb NonoxeHnem JonosHumernbHbiX mo4YeKk — NpOou3BOSIbHO BblGpPaHHbIX
TOYeK Ha LunaHre.

Mpy NOCTPOEHUN MOXHO 3adaBaTth AMVHY WnaHra. Ecnn 3agaHHasa anvHa okaxeTcs
HeAOCTaTOYHOM, TO NOSIBUTCA COOTBETCTBYIOLLIEE NpeaynpexaeHne oKono Kypcopa u
coobLLieHE B MPABOM HDKHEM YIiy SKpaHa.

No6asneHa komaHga lMpumeHums waH2 noemopHo. KomaHaa no3BonsieT NOBTOPHO
NMPUMEHSTb YXKE CO3[aHHble LWaHr. Mpy NPUMEHEHNN CyLLLEECTBYHIOLLENO LMaHra B HOBOM
MecCTe N3MEHSETCS TOMNbKO ero TPaeKkTopusi B COOTBETCTBUW C 3aAaHHbIMU TOYKaMK, a
ocTarnbHble NnapameTpsbl (OnvMHa, 0603HauYeHre, NPUMEHEHHbIN WaGoH) ocTalTcs
HEU3MEHHBLIMU.

MepepaboTtaH anropntm paboTtbl KoOMaHabl [Tocmpoums mpy6onpoeod. Tenepb MOXHO
NOCTPOUTb TPYOONPOBOA C PasnMYHbIMU CTUNSMWA.

Ctunb TpybonpoBoga — Habop napameTpoB TpyObl N 3NEMEHTOB BETBIEHUN U
NMOBOPOTOB, CO3JaBaeMblX aBTOMaTUYECKU, a TakKe NapamMeTpOoB TOYKU
npucoeanHeHnsa K 06opyaoBaHuo.

Bce ctunu, Haxogswmecs BHyTpU AOKYMEHTa, NpuHagnexaT TONbKO 3TOMY
AOKYMEHTY. MIX MOXHO peaakTnpoBatb, yaansaTtb, 4obasnatb. Ctunm TpybonpoBogoB
MOXHO cO34aThb B TekyLleM doanne, MOXHO 3arpy3uTb U3 YXKe MMEIoLLNXca dalnos.

Ecnu ctunu Tpy6onpoBoaoB B MeCTax UX CTbIKOBKM HE COBMAAaloT, TO NOSABMASETCA
npegynpexaarLmni 3Ha4voK.

[lo6aBneHa komaHaa Co3damb mo4ky nodknroyeHusi. KomaHga no3BonseT 3agatb
napameTpbl NogknyeHns TpybonposoaoB. MoxHO ykasaTb yYCrnoBHbIn npoxog (Dy),
TONLWMHY CTEHKU TPYObl, HApYXXHbIM AuameTp Tpybbl, cpeay, B KOTOpon paboTaeT AaHHbIN
Tpybonposoa, n ycnosHoe gaesnexune (Py). Ecnn npu noctpoeHun Tpybonposoaa B
Ka4yecTBe HayanbHOW yka3aHa To4ka C 3aJaHHbIMK NapaMeTpamMu, TO CTUMb Tpybonposoaa
OyneTt BbiOpaH aBTOMaTU4eckn. Ecnv B dhaine 3anncaHo HECKOSbKO CTUMEN C
noaxogdawmMMy napameTpaMmu ansg AaHHON TOYKM NOAKIoYeHus, ByaeT npeanoxeHo
BPYYHYIO BbiOpaTh CTUMb 13 CNUCKa Noaxoaswmx. Takke Ha TOUKe NOAKMYEHUA MOXHO
ykasaTb OTBETHbIN anemeHT. Mpu nocTpoeHmun TpybonpoBoaa OT TOYKM MOAKMIOYEHNS STOT
anemMeHT OyaeT nobaBnsaTbLCA B TPyOONpOBO4 aBTOMaTUYECKU.

Mpwv noakntoydeHUn TPyOONPOBOAA C HENOAXOAALMMY NapaMeTpaMmn NosBUTCS
npegynpexaexHve.

CneumanbHas Bpe3ka Tenepb MOXET BbINOMHATLCA U B Cnyvae, Korga oceBble NUHUK
TpyObl M NaTpybKa He nexar B O4HOW NIIOCKOCTMU.

N3meHeHo OT06pa)KeHVIe OTCTYNOB, BbIMNOJIHEHHbIX Ha TOpLUax pr6bl npn nomMmoLin
KomaHabl M3mMeHUmMb dﬂUHyZ €CJIn K pr6e npuMeHsanacb onepaunsa N3meHUMBb dnuuy,
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TO Ha ee KOHLUaXx OTO6pa)Ka|'OTC$| cneunanbHble 3Ha4YK1, BblAENINB KOTOPbIE, MOXXHO
oTpeaakTnpoBaTb YNCIOBbIE 3HAYEHNA OTCTYMOB.

Mpw HacTpolike NapameTpoB TpyGONPOBOAa MOXHO Ha3Ha4YaTb 3a30p NoA CBApKy ANs BCeX
Tpy6, BXOAALLMX B peaakTupyemsblii TpyGonposoa,.

O6opydoeaHue: Pazsepmku

1.

o

9.

[lo6aBneHbl HOBbIE 3N1EMEHTbI:
— O0TBOJ COCTaBHOWM TN 2,

— 0TBOA COCTaBHOM TuM 3,

- Tpyba npsiMoyronbHasi,

- Tpyba MHOroyrosnbHas.

Ons Mampy6ka koHU4Yecko20, mun 3 BBe4eHO aBTOMaTUYeCKoe 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 A40OMNoMHUTENbHbIA BapuaHT pacyeTa.
Bce TpexmepHble 3neMeHThbl Tenepb CO34at0TCA Kak MaKpO3/IEMEHTbI.

[obaeneHa HacTporika Ocmaenisimb mosibko 3D c6opky. Ecnu onums BKItoYeHa, TO
rnocre co3gaHus NpUNoXXeHNeM COCTaBHbIX TPEXMEPHbIX 3JIEMEHTOB OTKPbLITbIM OCTaAHETCS
TONnbKo hann cbopkn,a hannel getanen 6yaytT aBToMaTUYECKN 3aKpbIThI.

[ob6aeneHa HacTporika 3agpy3ka no Kypcopy. [laHHas HacTpoWKa BNUSIET Ha KONMYECTBO
OEeNCTBUIN NpU 3arpy3ke NpUnoXeHus.

Bo Bpems paboTbl NpUNoXeHns Tenepb 3anucbiBalOTCs nor-gannsl. MIx Heobxogumo
npeaocTaBnNATb Npy obpalleHnn B TeXNoaaepkKy Anga peweHns npobnem ¢ npunoxeHmem
O6opydoeaHue: Pazsepmku.

VlCﬂpaBJ'IeHbl 3aMeY€eHHbIe OLLUNBKN.

O6opydoesaHue: MemannokoHcmpykuyuu

1.

HobaeneHa komaHaa Bonnmoeoe coeduHeHue. OHa no3sonsieT 4ob6aBUTb Kpenex B
rpynny otBepctuii. KpenexHoe coeguHeHne MoXeT BkoYaTb: 6onTbl, Wwanbbl, B TOM
yncne NpPyXuHHbIE, N ramku.

HobaeneHa komaHga CoxpaHumb murnoegoe coeduHeHue. OHa No3BONSET COXPaHUTb
TUMNOBOE COEAUHEHNE METANNIMYECKNX KOHCTPYKLUIA B BUBNNOTEKY COeQUHEHMN
(o6bekToB), NoakntoveHHyo B KoHdurypauumn npunoxeHus. Tunosoe coeanHeHNe — 3TO
MECTO COeaUHEHNS AeTanen meTannn4yeckon KOHCTPYKLMK, MHOTOKpaTHO BCTpeYvatoLeecs
B pamMKax OQHOW MeTansIoKOHCTPYKLUN.

No6asneHa komaHga Jo6asumb munoeoe coeduHeHue. TUNOBOE COeANHEHNE
BblGMpaeTcst U3 GUBNMOTEKM TUMOBLIX COEAVHEHMWI 1 BCTPaMBaETCsl MeXay
CYLLLECTBYHOLLMMM B MOZENMN ONOPHbIMU AeTansamu. OnopHas Aetanbs — npoduss 1nm
nracTuHa, BbINOMTHEHHAs C UCNONb30oBaHWeM npunoxeHus O6opydoesaHue:
MemannokoHcmpykyuu. Ecnv B pe3ynbtaTe BCTaBKM TUMOBOIO COEAMHEHUSI BO3HMKAIOT
KOHIMKTbI 1 OLUMOKKN, aBTOMATUYECKM 3aryCcKaeTcsl MPOoLece, NO3BONSOLLMA UX
NCnpaBuTb.

B komnnekT noctaBku npunoxeHnss O6opydoeaHue: MemannoKoHCMpyKyuu BKIlOYEHa
OmbnmnoTteka TMNOBbLIX COEANHEHNI O AEMOHCTPaLMM paboTbl NPUOXEHNST U 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 egqMHoodbpasns BHELLIHEro BUaa
¢ nHrepcgericom KOMIMAC-3D v17.1 Home.

ONTUMM3NPOBaAHO NOCTPOEHME TPeXMEPHbIX Moaenen NpyxuH. B pesynbtaTte ckopocTb
NOCTPOEHUS MoAENen No pesynbTaTtaMm TECTOB YBeNM4YMnach B Ba pasa.

[ns Npy>XWH cXaTust n pacTsbkeHuss 4obaBneH NPoBEPOYHbIA pacyeT Mo reoMeTpPUYECKUM
napameTpam.

B npoBepoyHOM pacyeTe Mo CUMOBbLIM XapakTepUCTMKaM MPYXUH CXKaTUs U PacTsXKeHNs
fo6GaBneH KOHTPOsb BBOAUMBIX Nofnb3oBaTenem cun: Fy < F, < Fa.

[lo6aBneH pacyeT CUMOBLIX XapaKTEPUCTUK NO rEOMETPUYECKUM NapameTpam Ans NpY>KuH
KpyYeHus1.

fob6asneH pacyet no OCT 3-2561-91 «[MpyXunHbl BUHTOBbIE LUIMHOPUYECKME KPYHEHUS.
TexHnyeckne ycrioBus».

Mpv NOCTPOEHMN TPEXMEPHOIN MOAENM MPYXMHBbI 6e3 pacyeTa NosiBUNach BO3MOXHOCTb
3agaBatb nNpefonpeaeneHHble COCTOSIHUSA NPYXUHBL. VX MOXHO BbIGpaTh 13 Tabnuubl
NepeMeHHbIX.

[ob6aeneHa BO3MOXHOCTb NOCTPOEHMS NEBLIX NMPYXWUH B cooTBeTCcTBMM ¢ n. 2.1 TOCT
2.401-68 EgnHas cuctema KOHCTPYKTOPCKOW AOKyMeHTaumu. Npasuna BbiNOHEHUS
yepTexen NPYxuH.

[lo6aBneHa nHTerpauusi co cnpaBoyHMkoM Matepuarnsl n CopTaMeHTbI.

B cbopouHonm mogenu nosiBuacb BO3MOXHOCTL BblOOpa COCTOSAHUS NPY>KUHbI:
npegeaputensHas gedopmauus, paboyvas geopmaums, MakcumanbHasa gedpopmaums.
[na aToro cneayet BbIbpaTb HY>XHYO CTPOKY U3 Tabnuubl NEPEMEHHbIX.

Tenepb B YepTeXe NPY>KMHbI ANs1 KAXKA0W ee NPoeKLmMm co3gaeTcs cO6CTBEHHbIN BUL,.
HasBaHue Buaa 3agaetcs B cootBeTcTBUM ¢ . 5.1 TOCT 2.305-2008 EanHas cuctema
KOHCTPYKTOPCKOM AOKyMeHTauun. 3obpaxeHns — B1AbI, pa3pesbl, CEYEHUS.

B NPy>XnUHax cxaTtua, pacTtaXXeHnd, Kpy4eHnd, KOHNYEeCKNX NpyXmHax nAMeHunca crnocob
onpegeneHna rpaHMYHOro ycnoBua AnA AonyCckaeMoro KacaTtelibHOro HanpsaxeHusa [T]
Tenepb npu pacyeTe OonyckaeMoro KacaTtelfibHOro HanpsaXxeHusa [T], Korga OHO 3aBUCUT OT

R (BpemeHHoe conpoTueneHue paspbliBy), 3HadeHne Ry, npyHumaetcsa paBHbiM Ry, max, a
paHee NpuHUManoch paBHbiM Ry, cpedH.

B npoBepoyHOM pacyeTe npyxuH AobaBrneHa BO3MOXHOCTb NOCTPOEHUSI NMPYXUHbI A51s
cnyyasi, Korga npyuHa He NpoXoauT no npoyHocTu. Mpu aTom Ha popme Pe3dynibmamesi
pacyema B none Cmamyc pacyema nosiBrsieTcs npeaynpexneHue.

,D,Opa6OTaHbI CKpyrneHunda B 3alenax TpexMepHbIX Moaenemn NPYXWH pacTAaAXeHnd n
KPpy4YeHUA.

NameHuncs cnocob 3agaHus AnuHb 3auena npyXuHbl KPYYEHUs: pacrnonoXeHune
pa3MepHbIX NIMHUIA B OKHE 3afjaHusl NapamMeTpoB 3aLlenoB CTano aHanormyHo
pacrnonoXeHUto pasMepHbIX NMHUIA B YepTexe.

CTvnu NnHMM gruarpammbl UCMbITAHUA NPYXWMHbI NPpUBELEHBI B COOTBETCTBUE C
pekomeHgaumamn P 50-77-88. EQuHasi cucmema KOHCmMpPYyKmopckol OoKymMeHmauyuu.
lNpasuna ebinonHeHus1 duagpamm.

B rpace «Macwtab» 0CHOBHON HaANMCcK YepTexa NpyxuHbl TeNepb CO34aeTCs CCbIfka Ha

17.
18.

MacLitab rmaBHoro Bnaa.
McnpaBneH oTyeT, co3gaBaemMblt C NPYXUHOW KpyYeHus!.
M3MeHeH uBeT TpEXMEPHON MOLENN NPYXXUHbI.
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MexaHuka: AHuUMmauyus

1.

MosiBuNack BO3MOXHOCTb 3aaBaTb KOHEYHOE MOSI0XKEeHWE KOMMOHEHTa Ha ware
nepemelleHns 6e3 cosgaHusi Unu Belbopa TpaekTopumn. KOMNOHEHT MOXET ObITb
nepemeLLeH B KOHEYHYHO TOYKY NtobbiM BO3MOXHbIM B KOMIMTAC-3D Home cnoco6om. B
meHto Mapamempsbi nob6asneHa komaHaa lMepemeweHuss — U3 Ha4aslbHO20
rnoJsioXKeHus1 8 mekyujee.

MosiBUNack BO3MOXHOCTb COXPaHATb B CLEHApWM Ha Lare aHnmauum pasnmyHble
COCTOSIHUA «CLEHbI» (M300paXkeHne MOAENN Ha SKpPaHe) N OCYLLECTBNSATL NI1aBHbIE
nepexoabl Mexay cueHamu, BKN4Yas NoBOpoT, NepeMeLleHne n MaclutabupoBaHue.
lMepexopn OT CLEeHbl K CLieHe MOXET NPOMCX0ANTb OOHOBPEMEHHO C OObIYHBIMM
ABWKEHNAMWN KOMMOHEHTOB.

HobGaeneH BbIOOP KOAEKOB ANl CXKaTUA BUAEOMOTOKA.

MosiBUNack BO3MOXHOCTb COXpaHEeHUs nocrneaoBaTeNbHbIX PACTPOBbLIX M300paeHun
NOMOXEHNA MexaHu3ma (KMHorpaMmbl) B NpoLEecce BbINOSTHEHWS.

[opabotaHa CnpaBo4Has cucrema.

PeweHa npobnema c 3anuceio Bugeoponunkos ana KOMIMAC-3D V16 Home B
onepaumoHHbIx cuctemax Windows 8 n 10. cnpaBneHbl gpyrme owmoku.

O6opydoeaHue: CeapHble cOeOUHEeHUs

1.

2.

MHTepdelic npunoxeHus nepepabotaH ans obecnevyeHns egqMHoodbpasns BHELIHEro Buaa
¢ nntepdgericom KOMIMAC-3D v17.

HopaboTaHa komaHga O603Ha4YeHuUe ceapHO20 Wea:

- B rpadmuyeckom gokymeHTe gobaBrneHa BO3MOXHOCTb pacyeTa MaccChl HanaBleHHOro
mMaTepuana CBapHOro LUBa.

- B mogenwu, npu BBoge Tekcta 0603HaYeHns, oTobpaxaeTcs nHdopmauns o gnvHe
CBapHOro LWBa U Macce HannaBneHHOro MaTepmana cBapHoro LUBa.

- [obaBneHa BO3MOXHOCTb CO34aHuA 0603HaYeHNs1 HECTaHO4APTHOrO LWBa C NyCTON
MOSIKOM 1 C BBOAOM MPOU3BOSIbHOIO TeKCTa BMECTO napameTpoB 0603HaYeHus LWBa.

- [o6GasneHa BO3MOXHOCTb OPMUPOBAHMS OTCTYMNOB B Havane u koHue wea. OTcTynbl
3a4aloTCsA NpM NOMOLLM XapakTepHbIX ToveK. OTCTyNbl y4UTLIBAKOTCA NPU pacyeTe
ONVHbI LWBA W, COOTBETCTBEHHO, BNUAIOT HA pacyeT MaccChl HanmaBneHHoOro maTepmana.
BosBpaT k MICX0QHOMY COCTOSAAHMIO (T. €. COPOC OTCTYMNOB) OCYLLECTBNAETCA KOMaHAOM
KOHTEKCTHOro MeHio BoccmaHoeumb cOCmMosiHUe.

- [obGasneH crneumanbHbIN PEXUM CO30aHMs 0003HaYeHUn CBapHOro LWBa. B aTom
pexume Ha ctagum paboTbl ¢ paHTOMOM 0603HAYEHNsT CBApHOrO LBa aBTOMaTUYECKN
noabupaeTcs HoMep LWBa W onpeaenseTca Konm4ecTBO LUBOB.

[obaeneHa komaHaa lMpeobpa3osaHue o603HavYeHul u3 3D e 2D. KomaHaa
npeaHasHayeHa Ans npeobpasoBaHUS B pa3pyLUEHHbIX acCOLMaTUBHbIX BUAAX
0603HayveHnn, nepenaHHbix U3 mogenu (3D), B 0603HauveHns 2D. MNpeobpa3oBaHHbIe
0603HayeHnss ByayT OOCTYNHbI ANA peAakTUpOoBaHUs B rpacouy4eckoM AOKYMEHTE.

[o6asneHa komaHaa KoHcmpykmueHble anieMeHmbl c8apHbIX W08 ANs CO34aHus
n3o0bpakeHnn cTaHAApPTHLIX KOHCTPYKTUBHLIX 35IEMEHTOB LLUBOB CBApPHbLIX COeAMHEHWI B
rpacpmnyeckmx JOKyMeHTax u ackmsax TpexmepHbix mogenen KOMMAC-3D.
OcCHOBHOM (PYHKLMOHaN KOMaHabl:
— KOHCTpYKTMBHbIE 3MEMEHTDI LLBOB CBAPHbLIX COEANHEHN CO30aTCA COMMacHoO
cnefyowmMm ctaHgapTam:
- [OCT 5264-80 Py4yHas gyroBasi cBapka. CoegmHeHus ceapHble. OCHOBHbIE TUMbI,
KOHCTPYKTUBHbIE 3NIEMEHThI U pasmepbl
- [OCT 8713-79 Ceapka nog dntocom. CoeanHeHusi cBapHble. OCHOBHbIE TUMbI,
KOHCTPYKTUBHbIE 3FIEMEHTbI U pasmepbl
- [OCT 14771-76 OdyroBas cBapka B 3allnTHOM rase. CoeanHeHNsa cBapHbIe.
OCHOBHbI€ TUMbl, KOHCTPYKTUBHbIE ANEMEHTbI 1 pasMepbl
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- [OCT 14806-80 [yrosasi cBapka antOMUHUA 1 antOMUHUEBLIX CMNaBOB B UHEPTHbIX
rasax. CoegnHeHnsi ceapHble. OCHOBHbIE TUMbI, KOHCTPYKTUBHbIE 9NEMEHTbI U
pasmepbl

- CosgaHve KOHCTPYKTMBHOIO afieMeHTa LWBa U pas3genkm KpoMokK AeTanemn.
- YnpaBneHue co3gaHueM KOHCTPYKTUBHOMO 3rieMeHTa LUBaA.

- OTob6paxeHne pa3mepoB, B TOM YMCHE C HYNEBbIM 3HAYEHUEM.

— 3epkanbHoe OTpaXKeHne KOHCTPYKTUBHOMO arieMeHTa LUBa.

— Bbibop 6a30BOM TOYKM BCTaBKM MPU CO30aHUN KOHCTPYKTUBHOMO 3rieMeHTa LuBa.

- YnpasneHue co3gaHneM KOHCTPYKTUBHOMO drieMeHTa pasfenkn KpOMOK AeTanen.
- OTob6paxeHue oTaeNbHbIX AeTanen KOHCTPYKTUBHOIO afeMeHTa.
OTobpakeHne KpOMOK AeTanemn KOHCTPYKTUBHOIO arieMeHTa.
OTobpakeHue LTPUXOBKM AeTanen KOHCTPYKTUBHOMO 3fieMeHTa.
OTobpaxeHne pa3amepoB, B TOM YUCIIE C HYJIEBbIM 3HAYEHNEM.
3epkanbHoe oTpakeHue KOHCTPYKTMBHOIO 3fieMeHTa pas3gernikm KpoMok AeTanemn.
Bbibop 623080 TOYKM BCTABKU NPU CO3A4aHUN KOHCTPYKTUBHOIO 3ieMeHTa pasaenku
KpPOMOK aeTanen.
- 3ajgaHve pa3mepoB B COOTBETCTBUM CO CTaHAAPTaMM Ha KOHCTPYKTUBHbIE 3NIEMEHTbI

LLIBOB.

- @dopMMpoBaHMEe CBONCTB KOHCTPYKTMBHOIO 3fieMeHTa LWBa AN UCNoNb30BaHUA B
oT4yeTax.
- CosgaHve KOHCTPYKTMBHOIO anemMeHTa pasferiku KpOMOK AeTanen B ackuse

TPEXMEPHON MOAENU C aBTOMATUYECKMM HaMNoOXeHNeM CBA3EN U OrpaHNYeHnNn.

- PepaktnpoBaHune napameTpoB KOHCTPYKTMBHOIO 3f1IEMEHTA.
- PepaktnpoBaHune pasMepoB KOHCTPYKTUBHOTMO afieMeHTa.

MosiBunack BO3MOXHOCTb CO3[1aBaTh Ycs108HOe 0603HaYeHUe ceapHO20 wea B MOLENM.
CospaHHoe ycnoBHoe 0603HavYeHe CBapHOro LWBa MOXET ObITb NepedaHo B YEPTEXK.
Tarke B YepTex MoxeT OblTb NepefaHa AnvHa CBapHOro LBA.

focTynHbl criegytowwme cnocobbl co3aaHnsa yCnoBHOro 0603HavYeHnst B MoAernu:

- [Ilo 2paHsiM — noo4epeiHO yKa3bIBAKOTCA rpaHn NepBoro 1 BTOPOro obbekTa Ans
NOCTPOEHUA MeXAy HMMWN CBApPHOrO LLIBA;

- [Ilo pebpam — LLIOB CTPOUTCS NO yKa3aHHbIM B Mogenu pebpam;

- [lo moykam — B yka3aHHOW TOYKe rpaHu co3faeTcs yCrnoBHoe obo3HaveHve
KOHTaKTHOW CBapKu.

O6o3Ha4veHne cBapHOroO LLUBA, TaK Xe Kak 1 npu paboTe B YepTexe, 3agaeTcd B guanore
napameTpoB Wwea. [locTynHbl creayoLwme TUnbl LIBOB:

- CmaHOapmHbIl Wos;

- HecmaHOapmHbIl wos.

B paspen Pedakmop pnobaeneHa komaHaa MHghopmayusi o weax. OHa nossonseT
NonyYnTb CBEAEHMSA O ANMHE LBA M Macce HannaBneHHoro metanna. KomaHaa
NPMMEHMMa K TPEXMEPHbIMU MOAENSM, codepKaLlMM CBapHble LWBbI, U YepTexam C
accounaTUBHBIMU BUOAMW Takux MoAenen.

Macca HannaBrneHHOro MeTanna paccynTbiBaeTcsl MO NAOTHOCTU 1 NNOLLLAAN 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 lMapamempsbl ceapHO20 wea wunv BBeJeHa
BPYUYHY!O.

B komaHay KoHcmpykmueHbie aneMeHmbI ceapHbIX weoe nobaBrneHa BO3MOXHOCTb
BbiOOpa NnapamMeTpoB KOHCTPYKTMBHOIO afieMeHTa Mo yka3aHHOMY B JJOKYMEHTe
0603HaYeHn CBapHOroO LLBA.

B komaHae Pedakmop KOHCMpPYKMUeHbIX 35ieMeHmoe fo6asneHa BO3MOXHOCTb
OYMCTKM 06NacTM BHYTPM KOHTYpa HeCTaHAapTHOro ceapHoro wea B cootBeTcTBum ¢ FOCT
2.312-72.

,D,J'IFI NpepbIBAUCTOrO LBa NoABUI1IaCb BO3MOXHOCTb N3SMEeHEeHUA HanpaBneHnAa NOCTPOEeHUA.
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11.

12.

13.

14.

B cTpoky cocTosiHusi guanora Beoaa napameTpoB CTaHAapTHOro WBea gobaeneHa
MHcpopmaLms o TUMe LWBa u cnocobe cBapku.

B onanorax Beoga napameTpoB CTaH}J,apTHOFO 7 HeCTaHD,apTHOFO LBa Ha Cnnckax tuna
wiBa I'IpaBOI7I KHOMKOW MbILLM BbI3bIBAKOTCH KOHTEKCTHbIE NaHEeNun Bbl60pa TUna LwBea.

B ananorax NnpuNoXXeHna Ha Cnnckax napameTpoB ABOWHbLIM LLIENTYKOM I'IpaBOIZ KHOMKN
MbILLW Bbl3bIBAKOTCA KOHTEKCTHbIE MEHIO Bbl60pa 3Ha4YeHNA napameTpa.

B Ha6op nepemMeHHbIX ob6bekTa 0603HavYeHs CBapKu B mMoaesin no6aBneHa nepemMeHHad
MaccChbil.

VMcnpaBneHbl HangeHHbIe OLOKM.

O6opydoeaHue: Pazsepmku

1.

3.
4.

B npunoxeHne gobasneHsbi:

— TPOWHWK, TVN 4;

—  TPOWHUKK, TUN 5.

B komaHoe Omeod cocmaeHoU nosisunachk onuua Coszdasamb JlUuCMO8LIM MEJIOM.
Ecnu oHa BknoYeHa, To Moaenb 0TBOAa CO30aeTcsl C UCMONb30BaHNEM JNTIUCTOBBLIX
orepauun, a ecnm HeT, TO C UCMONb30BaHNEM NOBEPXHOCTEN. Pa3BepTka 0TBOAA CTPOUTCS
Takum obpasom, 4YTobbl NepeceyveHmnst Npu CTbIKOBKE Obln NCKMHOYEHbI.

MosBnnNacb BO3MOXHOCTbL SKCNOPTa AaHHbIX B doopmaTt Ansi ctaHkos ¢ UMY,
VcnpaBneHbl HanaeHHbIe OLLNOKMN.

O6opydoesaHue: MemannokoHcmpykuyuu

1.

2.

B komaHgax lNMnacmuHa v Npynna omeepcmut NosiBUnack BO3MOXHOCTb 3a4aBaTb
hopmoobpasyroLLyo reoMeTpuio NPy NOMOLLM MOSIb30BaTENbCKOro 3CK13a.

MosiBunack komaHaa Cozdame yepmexxu ons Mpogpuned, NMnacmuH u Peb6ep

)ecmkocmu. OCHOBHblE BO3MOXXHOCTM KOMaHAbI:

— OO6BbeKTbl 4Na co3gaHus YyepTexen MoryT 6biTe BblibpaHbl kak B [lepeBe mogenu, Tak u
B rpacmyeckon obnacru.

— HanpaeneHune anemeHTa B KOHCTPYKLMM MOXET He coBMagaTh C HXU C OOHOW U3 Ocen
CUCTEMbI KOOpAMHaT. HecMoTpst Ha 3TO, BUAbI 3NIEMEHTa B YepTexe byayT KOPPEKTHBI.

- Tlpwu co3gaHnm YyepTexa maclwTtab Bnaa BbibMpaeTcsa aBTOMaTU4eCKM B 3aBUCMMOCTH OT
rabapuTtoB cedeHus anemeHTa. Npn HeobxogmMmocTn 4OOaBNATCA paspbiBbl BUAA.

- 3a oavH ceaHc paboTbl KOMaHAbl MOXET ObITb CO34aHO HECKOMNBbKO YepTexen.

Co3aaHHble YepTeXM ANEMEHTOB aBTOMAaTMYECKM NOOKINIOHAKTCA K COOTBETCTBYIOLLMM

ob6bekTam crneunukaummn B TpEXMEPHON MOAENMN KOHCTPYKLMW.

MosiBunacek komanaa CkpyasieHue. [103BONSET CTPOUTL CKPYrNeHnsa Ha npodunsix,

nnacTnHax n pebpax >XecTKoCTW.

MosiBunack KomaHaa CneyuanbHas pa3desika, npegHasHavyeHHas Ans BbINONTHEHUS

pasgernku getanemn, NPUMbIKaoLWMX K cTanbHbIM ropsayekaTtaHbiM yronkam no FOCT 8509—

93 n rOCT 8510-86, asytaspoBbiM 6ankam no NOCT 8239-89 n weennepam no NOCT

8240-97. Pasgernka BbINOMHSAETCA B COOTBETCTBMM C TpeOOoBaHMAMM K Npohnnsam

Aetanen, NPUMbIKaIOLWMX K NPOKaTHbIM NPOdUIIAM B CBAPHbIX KOHCTPYKLMAX.

B napameTpax o6beKTOB NosiBMIack BO3MOXHOCTb YNpaBnaTb CO3A4aHMeEM OOBHEKTOB

crneundukauum, a Takke BO3MOXHOCTb CMEHbI pasgena crneumdukaumn.

B koMaHgax nocTpoeHust NacTuH U Npodunen noseBunacb BO3MOXHOCTb Bblbopa LeHTpa

TSDKECTU CeYEHMS B KA4YECTBE MO3NLMOHNPYIOLLIEN TOYKMN.

B accoumnaTtnBHOM Buae ¢ Mogenu Tenepb MOXHO CcO34aTh NPOEKLMIO HE BCEW

KOHCTPYKLUUK, a MPOU3BOSIbHO BbIOPAHHOIO Tena UM KOMNOHEHTA.

KomaHgbl ®acka v IMa3 Tenepb MOTryT NPUMEHATHCA K pebpam KeCTKOCTU, MOCTPOEHHbLIM

npv NOMOLLM cneumanbHbiX KoMaHg npunoxeHnss O6opyaoBaHue:

MeTanNOKOHCTPYKLUN.

HopaboTaHa komaHaa Cmbikoeasi pa3dersika:
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11.

12.

13.

14.

15.

- peanu3oBaHO aBTOMaTM4YecKoe OOTArMBaHne peaakTmpyemMoro npoduns oo
¢hopmoobpasytoLero,

— B KayecTBe Kak pedaKkTupyemoro, Tak u gpopmoobpasytoliero obbekta Tenepb MoryT
MCNonb30BaThCS NMACTUHbI U pebpa KeCTKOCTU.

[ns nonen BBoga NnapamMeTpoB Tenepb MOXET UCMNOSb30BaTbLCS reOMeTPUYEeCKUN
KanbKynatop.

Mpu BbINONHEHUM KOMaHAbl Pebpo xecmkocmu Tenepb MOXHO yKasblBaTb OObEKTbI
MOAenu, onpegensiowune pasmepbl pebpa.

B kauecTBe rpaHuLbl B KOMaHae YceyeHue/yOnuHeHuUe Tenepb MOXET UCNONb30BaTbLCSA
NMOBEPXHOCTb MPOM3BOSIbHON hOPMbI (paHee rpaHuua Morna OblTb TONBKO MNITOCKON).

K npounsam KOHCTPYKUMM Tenepb BO3MOXHO NpuMeHeHne koMaHabl Packa.

Ecnn B komaHgax, rge ncnonb3yetcs MexaHnam [No3nunoHnpyoLwmMx To4ek, HaxkaTb U
yoepxuBaTtb knasuwy <[lpobes>, 70 MNo3MumoHnpyoLmne To4kM BbIbpaHHOTO 06bekTa
OCTalTCA aKTMBHLIMM AaXe B Criyydae, korga Kypcop NepexoauT Ha Apyron o6bexT.

B kauecTtBe hopmoobpasytoLero cedeHms Nnpodunsa Tenepb MOryT NCNONb30BaTbCA
oparMeHTbl U3 NONb30BaTENBCKON BMBNMOTEKM INEMEHTOB (chbann ¢ pacumpeHmem kle).

lNpunoxeHue Tpy6onpoeodnb! 3D

MpunoxeHne NonHocTbio NepepaboTaHo. HoBasi Bepcusi NpunoXeHns HasblBaeTcs
O6opydoeaHue: Tpybonpoeodnl; ms harna npunoxennss — Pipeline.rtw.

BHaumanue!!! MNpexHsa Bepcus npunoxexus, Tpy6onpoeods! 3D (nvs danna —
Piping.rtw), ocTaeTcsl B KOMMeKkTe noctaBkn. Ee pekomeHayeTcs ncnonb3oBaTtb TOMBKO
ANs nogaepxkn mogenen Tpybonpooaos, BbinofiHeHHbIX B KOMIMAC-3D Home Bepcum
16 n 6onee paHHUX.

MpunoxeHne O6opydoeaHue: Tpyb6onpoeodbi NpeaHa3Ha4YeHO Arst NPOEKTUPOBaHUSA
pa3BeTBMEHHbIX cucTeM TpyoonpoBoaoB. OCHOBHbIE OTNNYMS HOBOW BEPCUM MPUIOXKEHNS
OT NpPEXHeMn:

- B npouecce NocTpoeHusi TpaekTopumn Tenepb aBTOMaTUYECKN CTPOUTCH U cam
TpyOonpoBoA; ero napaMeTpbl 3a4al0TCs Ha cneynanbHon naHenu. B npunoxeHunn
Tpy6onpoeodn! 3D TpeboBanock OTAENbHO CTPOUTL TPAEKTOPUIO, a 3aTeM — TpyObl
Ha Hen.

- B 3aBncMMOCTM OT KOHUIypaLmMmn TPaeKTOPUM BbINOSHAETCS aBTOMAaTUYECKMIN NO400p
aetanen Tpybonposoga. Hanpumep, B MecTe NOBOpOTa TPAEKTOPUN aBTOMATUYECKM
pasmeLLaeTca oTBog unum crmb Tpyobl, a B MecTe nepeceveHus Tpyb nossnsaetcs
TPOVHUK Unn Bpeska. bnarogaps aTomy BpeMs NocTpoeHus Tpybonposoaa
3HAUYUTENbHO COKpaLlaeTcs.

- TpybonpoBog oTobpaxaeTcsa B [lepeBe mogenu otaeNbHbIM OOGBEKTOM, YTO AenaeT
HaBurayuto nNo npoekty 6onee ynobHon. Beibop Tpyb 1 anemMeHTOB He OrpaHUYeH
Tpemsa Tunopasmepamu (Dy 20, 50 n 150), kak aTO ObINO B NPUNOXEHNN
Tpy6onpoeodni 3D.

- [1nsa pasmeLLeHnsi 3NeMEHTOB B NPOLeCce NOCTPOeHMS TpyOonpoBoaa Mcnonb3oBaHmne
KOoMaHA conpsikeHunn ns 6asosoro gyHkumoHana cuctembl KOMIMAC-3D 6onblue He
TpebyeTca. QnNemMeHThbl pa3MeLLanTcs NPy MOMOLLN «MarHUTHBIX COMPSDKEHNNY
OpUEHTaLMsA aNeMeHTa onpeaensieTcs aBToMaTuyeckm Npu NoaBeaeHUN ero K To4Ke
BCTaBKM.

Banbil u MexaHu4Yyeckue nepedaqyu

"eHepauna TpexmepHbIX Mogenen

- [lepepabotaH moaynb reHepaumm 3ybuaTtbix BeHLOB, bnarogapsa yemy 3ybuyatble
BEHLbI Tenepb cTposTcst 6onee yem B 10 pas ObicTpee.

- PaspabotaH moayrnb reHepauum reoMeTpu4eckn KOPPEKTHbIX Mogenen 3ybyaTbix
BEHLIOB YepBsYHbIX konec. Moaynb peanuayeTt yHUKanbHy0 METOANKY NOCTPOEHUS,
nMnTUpYyoLLyto 3ybodpesepoBaHue.
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PaspaboTaH Moaynb reHepaumm reoMmeTpruyYeckn KOPPEKTHbIX MOAENEeNn KOHUYECKMX
KPYroBbIX KONec ¢ KpyrobiM 3y6om. Moaynb peanmsyeT yHUKanbHy0 METOANKY
NOCTPOEHUS, rapaHTUpytoLLyto cobupaemocTb nepegayn — 6e3 B3amMmonepeceyeHnn u,
Kak NnpaBuIio, yaoBNeTBOpPUTENbHOE pacrnofioXeHne MrHOBEHHON NMOLLAAKN KOHTaKTa.
PaspaboTtaH mogynb reHepauumn peannuctnyHon pesbbbl BCex TMnoB, obecnevmBatoLLmi
NOCTPOEHME He TONbKO Npodunen, HO 1 BbixoAa pesbo.

B Moayne reHepaumm mogenen KOHMYECKNX Korec ¢ Kpyrosbim 3ybom BBeAeHa
BO3MOXXHOCTb YNpaBfeHUs NONoXeHMeM CyMMapHOro NATHa KOHTaKTa 3a cyeT
N3MEHeHMs NapaMeTpoB Nokanuaauun. 3HavyeHns K03 PULNEHTOB NToKanMsaumm
YCTaHaBNMBAKOTCSA BPYYHYHO B NONb3oBaTenbCckom dhanne Shaft3D.ini.

MepepaboTaH MexaHM3M reHepaumMmM MoAenen YepBAKOB: TeNepb A1 BCEX BapUaHTOB
dopmupyeTcsa oceBorn Npodunb N reHepaumst OCYLLIECTBIAETCA N0 O4HOMY MPUHLMMY.
ObGecneveHa reHepaums Mogernen YepBsiuHbIx Konec TunoB ZI, ZN1, ZN2, ZN3, ZT1,
ZT2 (paHee — Tonbko Tuna ZA).

B mogensax obecneveHa reHepauusa BbIXo4oB Npodunnen 4epBskoB (BCEX TUMOB) NPU NX
Hapes3aHun Ha Bany.

PaspaboTtaH mogynb reHepaLmn reoMmeTpuyeckn KOPPEKTHbIX MoAernen 3ybyaTtbixX
BEHLIOB rNMobonaHbIX YEPBSKOB U YePBSIYHbIX KOJSlec.

PaspaboTtaH mogynb reHepaummn reoMmeTpuyeckn KOPPEKTHbIX MOAENen 3Be3004eK U
L€BOYHbIX KONEeC LIeBOYHON nepeaayu.

Pa3paboTaHbl MOAyNu reHepaLmm reoMeTpuHeckn KOPPEKTHbIX TPEXMEPHbLIX MOAENEN:
— LUeCTepeH umnuHapuyeckon 3ybyaTon nepegaydm ¢ 4acoBbiM Npocunem,

— 3BE3404€EK M LIEBOYHbBIX TPUOOB LIEBOYHOWM YAaCOBOWM nepeaayn.

PaspaboTaH dyHKUuMoHan dopMmnpoBaHns pe3bboBbiX XBOCTOBUKOB C BHELLHEN
MeTpudeckon pe3bbon HeNnocpeacTBEHHO B TpexMepHon mogenu. MNpuHumn Beibopa
pe3bbbl 1 ee NnapamMeTpoB MOSHOCTLIO 3aMMCTBOBaH U3 Ananora co3fgaHusa pessobl B
npunoxexHun Basnbl u MexaHu4Yeckue nepeda4u 2D.

PaspaboTaH mogynb reHepaunn reoMmeTpuyeckn KOPPEKTHbIX MoAernen NoCKNX Konec
nnockounnuHapuyeckon 3ybyaTonm nepegayn.

HopaboTtaH Moaynb reHepaumm reoMmeTpuYeckn KOPPEKTHbIX MOAENEN LUeCTePEH
KOHMYECKOM nepeaayn ¢ KpyroBbiM 3y0oM. N3MeHeH NpuHUMN HasHavyeHus
KO3(pPMLMEHTOB NoKannaaumm n nx U3NYECKnin CMbICI: Tenepb OHW COOTBETCTBYHOT
yrnam KkadaHus ngeanbHoro obkaTtHoro Bblpesa wectepHu. Kpome Toro, paspaboTaH
MEeXaHW3M COXpaHeHWsi ngeanbHOro obkaTHoro Belpesa wectepHu. CoxpaHeHHble
AaHHble aBTOMAaTUYECKN UCNONb3YOTCS NPU NOCNEeAYLNX NEPECTPOEHNSX LLUECTEPHN
(non6ope koachdUUMEHTOB Nokanuaaumm Npu perynmpoBKe MOMOXEHUSA 1 pa3mepa
NsATHa KOHTakTa), bnarogaps 4emy nepecTpoeHns 3Ha4YUTENbHO YCKOPSIKOTCS.

CospgaHune yepTexen

BBegeHo [oNonHMTENbHOE NOCTPOEHMEe ANA KOHMYECKON nepeaayn ¢ KpyroBbiMu
3yObAMN — M3MEpPUTENbHOE CeYeHme.

Tenepb 3agaHve gnameTpa pe3bbbl BO3MOXHO HENOCPECTBEHHO B Ananorax
penakTupoBaHusi NapaMeTpoB pe3bobl.

YcoBepLUEHCTBOBaH NpoLEeCcC NOCTPOoeHns npodunen pesbbbl: fopaboTaHbl BBIHOCHbIE
3NneMeHTbl ¢ Npochmnsamu pe3bobl.

PaspaboTaH dyyHKUMOHaN nocTpoeHunst npotodek ansa ynopHon (FOCT) n kpyrnomn

(DIN 405) pesbb.

MosiBunack BO3MOXHOCTb CO30aHUSA BbIHOCHbBIX 3N1IEMEHTOB C NPOMUNSMN NPOTOYEK
noga BbIxo pe3bboobpasyoLlero MIHCTPYMeHTa, B TOM Yncre Ans MecTa nog yCTaHOBKY
KPYrron LMLEeBON rarmkn u CTONOPHON MHOronanyaTon wanbsl.

MosiBunack BO3MOXHOCTb CO30aHUS BbIHOCHbBIX 9fIEMEHTOB C NpoduiieM KaHaBku o
A3bIYOK CTOMOPHON Wanbbl 4nsi MecTa nNog YCTaHOBKY KPYIMOW LWNLEBOW Frankn m
CTOMOPHOM MHOronan4yaTomn wanobl.

MosiBunacbk BO3MOXHOCTb MOCTPOEHUS MPSAMOYIOSfiIbHOW BHELLUHEN U BHYTPEHHEN
pe3bbbl. [JaHHbIN BUA pe3bbbl He cTaHAapTM30BaH; 6a3a AaHHbIX Anga Hee Gbina
paspaboTaHa ucxogs ua npaktmyeckoro onbita. Bece BbibpaHHble 13 6a3bl napameTpbl
OaHHON pe3b0bl MOTyT ObITb M3MEHEHBI NOfb3oBaTenem (guameTp, war, paboyas
BblCOTa Npoduns), a cama pe3bba MoXeT OblTb Kak NPAMOYrofibHas!, Tak U KBaapaTHas.
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MosiBunacbk BO3MOXHOCTb MOCTPOEHNS MOOYNBHOW Y MUTYEBOW BHELUHEN U BHYTPEHHEN
pe3bbbl 4NA X040BbIX BUHTOB. [laHHble BUAbI pe3bb He CTaHO4apTM30BaHbI;
NPUMEHSAIOTCA B y3nax MmeTannopexyliero obopyaosanus. JONONHUTENBbHO A5A 3TUX
pe3bb obecneyeHo NOCTPOEHMNE BbIHOCHbBIX 31IEMEHTOB C Npodunem pesbobl.
MosiBunacbk BO3MOXHOCTb MOCTPOEHNSA HECTAHOAPTHON METPUYECKON U
TpanewuenaanbHOW BHELHEN U BHYTPEHHeW pe3bbbl. HecTaHaapTHbIMKU s
MEeTpUYecKon pe3bbbl MOryT ObITb AMAMETP U LWar, a Ans TpaneuengansHon — nobble
napameTpbl (aMameTp, war, paboyas BblcoTa Npodunsa 1 yron npodunsa pessonol).
PaspaboTaHbl 1 4OCTYMHbI 418 NPOCMOTPa B Ananorax cosgaHusi pe3sdbl crnegytowime
CCbINIOYHbIE LOKYMEHTHI :

MBC 001-2015. Pasamepbl NpOTOYEK OS5 HAPY>XHOW U BHYTPEHHEN YNOPHOW pe3bibl,
MBC 002-2015. Pasmepbl NpOTOYEK AS1S1 HAPYXXHOW U BHYTPEHHEN KPYrinon pe3bobl,
BC 003-2015. MNpsamoyronbHasa v kBagpaTHasi pe3bba. Pasmepdbl,

BC 004-2015. O603Ha4eHus pe3bbbl Ha YepTexax.

Mpn NOCTPOEHMN KaHaBOK NoA CTOMOPHOE KOSbLO AMaMeTp LUNINHAPUYECKON CTyNEHU
fonbLue He NPMBOANTCA aBTOMATUYECKU K YCITOBHOMY AnameTpy CTOMOPHOro Konbua. B
6a3bl AaHHbIX AN1S CTONOPHbIX KONeL, BKIHYEHbl MUHUMAarbHbIE U MaKCUMarnbHble
AnameTpbl LUNTMHOPUYECKON CTYNEeHn, Ha KOTOpble OHWM MOTYT YCTaHaBNUBATbLCS.
MosiBuNack BO3MOXHOCTb NOCTPOEHMS BHELUHUX W BHYTPEHHMX 3BOSIbBEHTHbIX LUNULIEB
no OCT 1.00086-73 (aBMaunoHHas NPOMbILLIIEHHOCTL). cnonb3yemble nons onyckoB
n o603HavYeHMs WNMLUEeB Ha YepTexe n B Tabnuue napametpoB — no atomy xe OCT.
MosiBunack BO3MOXHOCTb pasfaenbHOro 3agaHnsa pacok y YepBaYHOro koneca u
oTpaboTkn CMTyauumn BbiXxOAa Bbipe3a YepBAYHOrO Koreca Ha coceiHme CTYMEeHu.
MosaBmnnack BO3MOXHOCTbL NOCTPOEHUS BLIHOCHOMO 3fiEMEHTa ¢ npodunem yepssika ZA.
MocTpoeHue BbINOMHAETCA ANA ABYX BAPMAHTOB CEYEHUIA: OCEBOE U HOPMarsibHOeE.
YcoBepLUEHCTBOBAHO NOCTPOEHNE KOHUYECKMX LeCTepeH: 400aBNeHO CKpyrneHve B
CTyMeHbKe nepexoa Ha LMIMHOPUYECKYIO CTyrneHb Ha 0BbpaTHOM KOHyce u hacka Ha
CTyNeHbKe nepexoaa, a Takke BO3MOXHOCTb 3afaHUs BENMYMHbI cpesa 3ybbeB Ha
BHYTPEHHEM TopLie 1 6a3oBor noBepxHOCTK (6a3oBas NOBEPXHOCTb Npw Bbibope
BblaenseTcsa usetom). MNMpu narotoBneHnn wectepHn 6azoBasi NOBEPXHOCTb
Heobxoauma A8 YCTaHOBKM 3aroTOBKM Ha onpaske 3yb6opes3Horo ctaHka u ansa otcyeTa
Hanagku yCTaHOBKM 3yb6opesHOn ronosku, a npu cbopke 6asoBasi MOBEPXHOCTb CYXUT
6a3on onsa perynupoBKy 3aLensieHuns.

PeanunsoBaH dyHKLUMOHAN NOCTPOEHMUS Bbixofa 3ybope3Horo MHCTpymeHTa (dpes) Ha
Bas-LeCTepHAX ANs LMnMHApu4eckmx 3ybyaTbix nepegad. [laHHoe nocTpoeHve
OOCTYMHO Takke B Moenu.

KaHaBka nog BbIxoA LWndoBanbHOMO Kpyra Tenepb MOXeET ObiTb MPOM3BOSIbHOWN
WwnpuHbl (310 gonyckaet FTOCT 8820-69).

MosiBunack BO3MOXHOCTb M3MEHEHUS (popmaTa nmcTa YepTexa HenocpeacTBEHHO U3
MEHI0 NpuUnoxxeHns Basnbl u MexaHu4vyeckue nepedayu 2D.

[lopaboTaHbl BbIHOCHbIE 35IEMEHTLI OCHOBHOW M YNPOLLEHHOW 3aTbINOBKK 3yba:

— BbIHOCHbIE 3fIEMEHTbI caenaHbl 6onee KOMMNaKTHbIMY;

- wpundT 0603HaveHns BMaa n paspesa npmeeneH B cootsetcteme ¢ FOCT 2.316-68;
— Ons yrnoBbiX pasmepoB AobaBrneHbl npeaerbHble 3HaYeHus.

[oGaBneH BbIHOCHON 3NIEMEHT C CEYEHMEM KaHaBKW Nog, cTonopHble konbua no NOCT
13940-86 n OCT 13942-86.

Cny4awm, Korga Ha KOHUYECKUX LLECTEPHAX Marnoro guamMeTpa LWNOHOYHbIV nas
npopesaeT KOHYC NOAHYTPEHUs Unu Aaxe 3y6 LecTepHU Tenepb UCNPaBsTCA
aBTOMaTMYECKU U He TPeBYIOT pyyHOM AopaboTKn YepTexa u Mogenu.

B cuTyauum, korga Ha KOHUYECKMX LLIECTEPHSX OuaMeTp crieayoLlen 3a KOHYCoM
NOAHYTPEHUS LUNNHOPUYECKON CTyneHn Obin BonbLue guameTpa OCHOBaHUS
NoAHYTPEeHUs, nony4vanacb HECTbIKOBKA CTyneHen. [Inga ncknoyeHns atoro gobasneH
elle OAVH BapuaHT OTPUCOBKKU. B 3TOM BapuaHTe ykasblBaeTcsi He rnybGuHa KOHYCHOro
noaHyTpeHus, a obwas rnybuHa BMecTe C LMNMHAPUYECKOW CTYNEHbIO N ee AMaMeTp.
ConpsikeHne KoHyca CO CTYNeHb CTPOUTCA aBTOMaTUYECKU.

[nsa koHnvecknx npamodybbix nepenay gobasneHbl 4ONONHUTESbHBIE 3NTIEMEHTDI:

- BuA 3yba c ykaszaHuem pasmepa 40 U3MEPUTENBHOIO CeYeHus,
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- npodunb 3y6a B U3MEPUTENBHOM CEYEHMMN C YKa3aHNEM KOHTPOSIbHbIX pa3mMepoB
3yba.
OnTuMM3nMpoBaHbl pa3mMepbl Tabnuy napameTpoB, 6narogaps Yemy Tabnuubl ctanm
Bornee KOMMNaKTHbIMMU.
lMocTpoeHmne BLIHOCHOIO aNieMeHTa C Npodunem YepBska B OCEBOM CeYEHUN
BbINoNHAeTcs Ans YepBskoB Tuna Zl, ZN1, ZN2, ZN3, ZT1, ZT2 (paHee — TONbKO Ang
Tuna ZA).
MocTpoeHne rmobovaHoro Yepssika ¢ anemMmeHTamm odopmreHus (tabnuua
napameTpoB, MECTHbIN pa3pes C NPodUneM, BLIHOCHOW 3fIEMEHT € npodunem
YyepBsika, CXema pa3BepTKN BUTKA Ha pacyeTHOM rnobovae yepsska). [NMpu aTtom
KOHTpONupyemble napaMeTpbl B Tabnuue napaMmeTpoB (genuTtenbHas TonwmHa no
XOpAe BUTKa, BbICOTa A0 XOPAbl BUTKA) aBTOMATUYECKN YTOYHAIOTCA nocne
dopMUpOBaHUS TPEXMEPHOM MOAENMN.
[MocTpoeHne rnobomaHoro YepBAYHOro Kosieca ¢ arnemeHTamm odopmnenus (tabnuua
napameTpoB, BbIHOCHOW 3N1IEMEHT C Npodunem 3yobeB YEPBAYHOIO KOreca B 0OCEBOM U
HOpManbHOM ceyeHun). Mpu 3TOM KOHTPONMpPyeMble NapameTpbl B Tabnvue
napameTpoB (aenutenbHaga TonwmHa 3yba no xopae, BbicoTa 40 XOPAbl) YTOUHSTCA
nocne popMmMpoBaH1a TPEXMEPHOWM MOAENN.
Mpn NOCTPOEHMUN LUNMHOPUYECKOTO YEPBSAYHOrO Kofieca OCTYNHO NOCTPOeHne
BbIHOCHOrO 3fieMeHTa ¢ npodunem 3ybbeB YepBAYHOIO Koreca B 0OCEBOM U
HOpMarnbHOM ceyeHun). Mpu 3TOM KOHTpoNMpyemble napameTpbl B Tabnvue
napameTpoB (genuTenbHas TonwmHa 3yba no xopae, BbicoTa 40 XOpabl) YTOUHSOTCA
nocne opMuUpoBaHns TPEXMEPHOM MOAESN.
Peanun3soBaHa aBTomaTunyeckas nepegadya o603Ha4yeHUa 1 HaMMEHOBaHUSA N3 YepTexa B
TPEXMEPHYIO MOAENb NPU ee reHepaunn.
PeannsoBaHo nocTpoeHne n3obpakeHnsi 3Be3404KM LIEBOYHOWN Nepeaayn ¢
anemeHTamm ocopmrieHms (Tabnuua napaMmeTpoB, BbIHOCHOW 3fIEMEHT C MPoduem
3ybbeB).
PeannsoBaHo nocTpoeHne n3obpaxeHns LLeBOYHOroO Koreca LIeBOYHOW nepenaydm ¢
anemeHTaMmn 0opMIieHUs (BbIHOCHOWN 3NIEMEHT C OTBEPCTUSIMU MO, LEBKK).
O6ecneyeHO NOCTPOEHME pPa3MepoOB Ha BbIHOCKE C MPOdIMIEM 3BE3404KN LIENHON
nepegauu.
Mpn NoCTpoEeHMN HeCTaHAAPTHBIX NPSIMOOOYHBIX LWNMLEB TENEPb MOXHO
pedaktupoBaTb Ntobble napameTpbl, ONpeaensoLmne Nx reoMeTpuio.
BBeneH dyHKUMOHAN NOCTPOEHMS KaHaBOK M NOCAA04HbIX MECT Moz, KonbLa
pe3nHoBbIE YNNOTHUTENBHbIE Kpyrnoro cedeHnst no FOCT 9833-73.
dyHKUMoHan noctpoeHus Konbyeebix omeepcmut nepepaboTaH B pyHKUMOHAN
Bbipe3bl no kpy2oeomy maccuey. [ToOMUMO KpYrnbiX OTBEPCTUIA, OOCTYMHbI
CEerMeHTHble Bblpe3sbl. [1pn 3TOM Kpyrnble OTBEPCTUSE MOTYT OblTb NOCTPOEHLI B pa3HbIX
BapuaHTax (c backamu, ¢ pe3bboMn, rnyxue, ¢ LEKOBKOM — Bcero 32 kombuHaumm), a
TaKke C HEHyNeBbIM 3HA4YE€HUEM yrra Ocu NepBoOro OTBEPCTUS.
Ho6aBneHa BO3MOXXHOCTb NMOCTPOEHUS HAPYXKHbLIX M BHYTPEHHUX 3BOSTIbBEHTHbIX LML,
cornacHo DIN 5480-2006.
Pa3mepbl Bana Tenepb CO34al0TCA B TOM Xe Buae 4yeprexa, Yto u nsobpaxeHue Bana.
CneuwmanbHble BUabl ¢ pasmepamm 6onblue He hopMupyoTCS.
Ecnu pa3mepbl, aBTOMaTMyYeCKn NpoCcTaBreHHbIE NPU CO34aHUN CTYNEHN C pa3Mepamu,
ObINN OTpeaakTUpOBaHbl BPY4YHYO (HanpuMep, NonNb3oBaTenb U3MEHNN
MEeCTOMNOMOXeHWe pa3mMepHON HaANUCKU, TOYKU MPUBA3KN 1 MPOY.), TO 3TN N3MEHEHUS
COXpaHATCA NpU NEPECTPOEHUN N300paeHns Bana, B TOM Yncrne nocrne
pefakTMpoBaHusa apyrux ctyneHen n gobaesneHuns HoBbIX. [oTepsa Nonb3oBaTENbCKOM
HaCTPOVIKN pa3MepoB MOXET NPOU3ONTU TOMBKO B pesynbTaTe 3HaYMTENbHbIX
M3MEHEeHUI NapamMeTpPoB TOW CTYNEHU, K KOTOPOW OHU NMPOCTaBSIEHbI.

Pac4yeTbl MexaHU4ecKkumx nepenav

B pacuyeT KOHMYecKon nepegaym ¢ KpyrooiMu 3ybbsiMn BBEAEH pacyeT yria HaknoHa
3yObeB Anst pagmnanbHO-CnMpanbHbIX KONeC.

M3meHeH anropuTm pacyeTa yrnoB HaknoHa 3ybbeB B BUHTOBOW 3BOSIbBEHTHOMN
3ybuaton nepegave.
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MonHocTbo NnepepaboTaH Moaynb pacyeTa 3ybyaTo-peMeHHON nepeaayn:
AKTyanuanpoBaHa MeToauKa pacyeTta nepegay u NPOEKTUPOBAHUSA LLKMBOB. AKLEHT
cAenaH Ha peLleHUn 3a4a4n KOHCTPYKTOPCKOro NPOEKTUpPOBaHUA — OT
MEXLEHTPOBOro pacCcTosiHUA nepefaydv 1 yncrna 3yobeB LKMBOB K NOAB0OPY peMHS.

- Bbibop 3ybuaToro pemHs moxeT 6bITb ocywiecTBneH kak no OCT 38 05114—76, Tak u
no katanory cdupmbl Optibelt (FTepmanusa; www.optibelt.com). JoctynHo 10 Tunos
peMHen (13 XNoponpeHa 1 nonuypeTaHa, pasHom NPOYHOCTU N Pa3HON reoMeTpum —
C TpaneuenaanbHbIM U NONYKPYribiM Npodunem).

- 3apaHue yncna 3ybbeB peMHsi B reOMETPUYECKOM pacyeTe MOXET OCYLLECTBNATLCA
KaK nytem Bblbopa no HopmaTuBHOMY AoKymMeHTYy (katanor Optibelt unn OCT), Tak n
nyTem BBOAA NPOM3BOBLHOrO («NoA3aKka3HOro») 3Ha4eHMs1 C COXpaHeHNeM B
nonb3oBaTeNbCKON Oa3e AaHHbIX.

- [o6aBneHbl NPOYHOCTHON NPOBEPOYHbIN U NPOEKTHLIN PaCYeThI.

- WcxogHbIMm gaHHBIMKM 115 NPOEKTHOro pacyeTa SBNSATCA: 3HavyeHne Tpebyemon
MOLLIHOCTM, YacToTa BpaLLeHUsA Masnoro LWKMBa, NpeaBapuTenbHble 3Ha4YeHUs
MEXLEHTPOBOrO pacCTosiHUA 1 NepeaTodHOro Yncna, KoaduumMeHT JUHAMUYHOCTH
Harpy3km n HopmaTUBHbIA UCTOYHMK nogdopa pemHen: OCT 38 05114—-76 nnn
KaTanor Optibelt.

— [Mpu BbINONIHEHNM NPOEKTHOIO pacyeTa UMeEeTCA BO3MOXHOCTb OrpaHNYyeHns
obnacTtu noucka, a Takke BblI6op cnocoba hopMUPOBaAHNSA CNMCKA ONTUMArbHbIX
nepepau:

e 0obwwmn cnncok ansa Bcex npodunen, 4Tobbl MOXHO ObINO HaNTN Hanbonee
ONTMManbHbIA BapuaHT,

* nnbOo CNMCOK ONTUMarbHbIX Nepeaad Ansa Kaxagoro npoduns, YTo6bl MOXHO
ObIN0 BbLINOMHUTL CPaBHEHNE Nepefad C pasHbIMU NPOPUIIAMMU.

- PesynbtaTtom noucka siBNAETCS pa3BepHyTbIN CNNUCOK Nepeaay ¢ pacyeTHbIMU
XapakTepucTvkamm (reomeTpuyeckme napameTpsbl, JONyckaemas MOLLHOCTb U 06bem,
3aHMMaembIn nepegayent). Cnncok MoXeT OblTb COXpaHEH B BUAE OTyeTa.

- [Mpu BbINONIHEHUM MPOYHOCTHOIO NPOBEPOYHOrO M NPOEKTHOrO PacyYeToB ANsi PEMHEN,
BblIOpaHHbIX 13 kaTanoros Optibelt, ncnonb3ayoTcs 4aHHbIE U METOAMKN, U3NOXEHHbIE
B MaTepuanax dpupmbl Optibelt.

PacunpeH Bbi6op TMNoB 3y60pe3HOro MHCTPyMEHTa Npu pacyeTe LMnnNHOPUIECKNX

LecTepeH (B pasHbIxX TUMNax pacyeToB): YepBsYHas pesa, Aonbsik, guckosas gpesa,

nansueasl dopesa, 3ybopesHas rpedeHka, YlY. [JaHHble 06 MHCTPYMEHTE MOryT ObITb

BblOpaHbl M3 6asbl MK BBEAEHbI BPYYHYHO A4S HECTaHA4APTHbLIX NapameTpoB nepeaau.

OT1a nHdopmauns 3aTem UCNONb3YeTCst NPU NOCTPOEHUN BbIXO40B 3yH6Ope3Horo

WHCTPYMEHTa B reomMeTpun getanen npm obpaboTke.

B pacueT KoHn4eckon npsimo3ybon nepedaym BBe4EH pacyeT yrina CXo4uMOCTU NIMHUI

OCHOBaHuA 3yba N yTOYHEHO Ha3BaHMe KOHTPOMbHbLIX NapamMeTpoB. [locne pacyeTta

napameTp BbIBOAUTCA B OTHET U B TabnuvLy napaMeTpoB Ha YepTexe.

PeannsoBaH BOCCTaHOBUTESbHbIV pacyeT LMnNnuHgpuyeckon aybyaTon nepegadun

BHeLLHero 3auenneHns. PakTudeckn Takom pacyeT npeactasnsget cobon nogbdop

napameTpoB 3y64yaTon napbl Npu BbIXOAE €€ U3 CTPoS (T.€. MPU PEMOHTE y3na) 1

BbINOSIHAETCS HA OCHOBaHUN 3aMepPOB OOCTYMHbIX Pa3MeEPOB LWECTEPEH Napbl.

lMocne BBOAA OCHOBHbIX MCXOOHbIX AAHHbLIX M onpeaeneHns cnocobos 3amepa

dopmupyeTcs kapTa 3amepoB (Habop NMCTOB KapTbl 3aMEPOB U UX coaepkaHne

MEHSIETCS B 3aBUCUMOCTM OT U3BECTHbIX UCXOAHbIX AAaHHbIX N n3GpaHHbIX cnocoboB

3amepa).

Mocne nonyyeHnst AaHHbIX MO KapTe 3aMepa Nofb3oBaTeb MOXET BHECTU JaHHbIE B

COOTBETCTBYHOLMX AManorax BBOAA.

B pesynbTupytowem guanore nonb3oBaTeNb, OPUEHTUPYACH HA pacvYeTHOE 3HayYeHue

OCHOBHOrO LUara 3auensneHus, MoXeT BblbpaTb Hanbonee NoaxoasLnn BapuaHT

coyeTaHusa CTaHdapTa Ha nepegady, Moayns, yrna npodunsa n UCXOOHOro KOHTypa.

[Mocne okoHYaTENbHOro pacyeTa Nonb3oBaTenb NEPEXOANT B CTAaHAAPTHLIN Auanor

reoMeTpMYECKOro pacyeTa nepegayu, roe U 3akaH4yMBaeT ee pacyer.

[aHHbIN MOayNb B HacTosLee BpeMs npollen anpobaumio B cnyxbe rmaBHOro

mMexaHuka OCKOMbCKOro aneKkTpomMeTanypruieckoro kKombuHara, rge nony4mn
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NONOXNTENbHbIE OT3bIBbI U Y)XKe Hallen npakTnyeckoe npumMmeHeHune. cnonb3oBaHue
MOAYnsi NO3BOSIUIIO 3HAYMTENBbHO CHU3UTb BPEMEHHbIE 3aTpaThl Ha
BOCCTaHOBUTENbHbIE pacyeTbl NOAO0OHLIX Nepeaay 1 NOBbICUTb UX TOYHOCTb.

Ecnu npu pacueTte 3ybyaTbix Nnepegayd co cTaH4apTHbIM UCXOAHBIM KOHTYPOM Wt
CTaHOapTHbIM MoAynemM n 06paboTke 4ONBSKOM BbIACHAETCS, YTO CTaHAAPTHOrO
aonbska HeT, TO Ha 3KpaHe NOSABMAETCH OKHO AN Bblbopa HeCTaHAapTHbIX J0NOAKOB
13 nonb3oBaTenNbCckon 6asbl. B 3TOM OKHE MOXHO BbliGpaTh HYXHbIN JONBSAK UM BBECTU
B 6a3y HOBbIN OONOsK.

PaspaboTtaH mogynb reomeTpuyeckoro pacyeta rnobomgHbix nepegad. Mpu atom
Kpome cTaHaapTu3oBaHHbIX TUNoB (GB u GAU), oocTyneH HecTaHOapTM30BaHHbIA TUM
GAUT — B 4UepBSAKOM, Y KOTOPOro B kKayecTBe Npodusisi BOrHyTON HENMHEenYaTomn
NOBEPXHOCTU NPUMEHSIETCA Ayra OKPY>XHOCTU. BOrHyTbin npodunb YyepBska
obecneynBaeT Goree paBHOMEPHOE pacnpedesnieHne Harpysku mexay 3ybbsmm
Koneca, KOHTaKTUPYHOLLMMKU C BUTKaMKN YepBsika Ha Bxode. Kpome Toro, uckpmereHue
npodunsa Yepssika NOMOXUTENbHO BIMSET Ha HECYLL Y0 CNOCOBHOCTL rnobonaHomn
nepegauw.

PaspaboTaH mogynb reoMeTprMyecKoro pacyeTta LeBOYHbIX nepeaay Ha OCHOBe

PTM 31.4005-76.

B BbIHOCHOW anemMeHT ¢ NnpodunemM 3Be3404KM LienHon nepegadn aobasneHbl
pasmepbl.

Ob6ecneyeH aBTonoabop 3yb6ope3HOro MHCTPYMEHTa NPy CMEHE MOAYMs B pacyeTe
crneayloLwmx nepefad: LMNMHAPUYECKNE BHELLHErO N BHYTPEHHEro 3auenseHms,
peeyHas, BUHTOBas, NnaHeTapHas, opToroHanbHas, dybyartas rnyxas mydTa.

CHSATO orpaHu4eHne Ha 3Ha4YeHe MEeXO0CEeBOro yriia B pacyeTe KOHNYECKOn
npsimo3y6on nepegayn. Tenepb MOXHO NPOEKTUPOBATbL Takne nepenadn ¢ MexoceBbiM
yrnom ot 0° go 85° (paHee ot 15° oo 85°). NpoBepeHO Ha peanbHON KOHUYECKOM
nepegade c yrnom 4,5°.

Bo Bce Tunbl nepenay BBeAeHa KpaTkas AMarHoCTuKa xoda pacyeT reoMeTpuun.
My bl 3yG4aTblie coeauHUTenbHble: AopaboTaH anropuTm pacdeta KoadpULNEHTOB
CMELLEHUSA NCXOOHOTO KOHTYpa. NMoMMMO nonyyYeHnss pacyeTHOro 3HadveHunst fobasneHa
BO3MOXXHOCTb Py4HOro BBOAA.

PaspaboTaH MOAyrnb reOMETPMYECKOro pacyeTa LunMHapuyYeckon sybyarton nepegaym
C YyacoBbIM npodgunem Ha ocHoee TOCT 13678-73.

PaspaboTaH MoayIib reOMETPUYECKOrO pacyeTa LeBOYHOM YacOoBOW nepenayn Ha
ocHoBe PTM 31.4005-76 n FOCT 13678-73.

B pacueTtax umnmHapu4eckmx 3BONbBEHTHbIX 3yb4aTbix nepeaay BBegeH aBToBbIOOP
3ybOpe3HOro MHCTpyMeHTa Npyv CMeHe Moayns.

lMpoBegeHa aganTauns Moayren pac4yeToB LNNNHAPUYECKNX 3BOSNIbBEHTHbIX 3y6yaTbixX
nepeaay 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 orpaHu4eHne Ha Marsnbli MEXXOCEBOWN Yron B pacyeTe KOHMYeCcKon npsimo3ybon
nepegayn. Tenepb MOXXHO NPOEKTUPOBATL TakMe nepeaayn ¢ MexoceBbiM yriiom oT 0
0o 85 rpagycos. NMpoBepeHo Ha peanbHOM U34EeNun.

PaspaboTaH MOAyrb reOMeTpPMYECcKoro pacyeTa niiocKoLMNnMHApUYecKon sybyaTom
nepegauyw.

Mpun BbIGOpE BapmaHTa NOCTPOEHUS KITMHOPEMEHHbIX LWKMBOB «[loabop
reoMeTprUYECKNX NapaMeTpoB LLKMBOB» CTanu AOCTYMNHbI AN BbIOOpa peMHN no
crangapty FOCT 5813-2015 (PeMHU BEHTUNATOPHbIE KNNHOBLIE U LUKUBLI ANS
apurartenen aBTomoobunen, 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 un3 kaTanora
dupmbl Optibelt (Tepmanns).
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- Peanu3oBaH yHKUMOHaN NOCTPOEHUsI Tabnuubl NapaMeTpoB Ha KNMHOPEMEHHbIE
WKuBbl. [JaHHble Tabnuubl He NPeayCMOTPEHbl CTaHAAPTOM, HO HYacTO MCMONb3YyTCA Ha
NpaKkTUKe.

— Cran gocTtyneH BbIbop Tuna 3ybope3Horo MHCTpyMeHTa and obpaboTkm anuumkna npu
reoMeTpUYECKNX pacHeTax LMnMHOPUYEeCcKon 3ybyaTomn nepeaayn BHyTPEHHETO
3auenneHua u nnaHeTapHou 3ybyaTon nepegaydm [xerimca. B kayectBe MHCTPYMEHTa,
Kpome dosibsika, MoryT ObITb yKasaHbl ¢ghpe3a-ysiumka, uckoeas ¢hpesa,
nanbyeesasi ppesa v YIYy. NogobHbI MHCTPYMEHT NPUMEHSAETCS Ha BblMyCKaBLUNXCA
B CCCP 3yb6odpesepHbix cTaHkax ans o6paboTku annumnKnoB, B YAaCTHOCTH,
WHCTPYMEHT TUNa ¢hpesa-yumea Ucrnonb3yetcs npn obpaboTke Koco3yObix
anuumknos. [laHHoe HOBOBBEAEHME B pacyeTax No3BONISET CHATb OrpaHUYeHne Ha
3Ha4YeHune yrna HakrnoHa 3ybbeB y NogobHbIX KOCO3YObIX Nepeaay, HaknaabiBaemoe
ncnonb3oBaHnem gonbsakoB 1 3y6000n0eXHbIX CTAHKOB (paHee OonycKanmcb 3Ha4YeHus
okoro 15° n 23°).

N3meHeHuUe KoMmnsiekma nocmaeku

B koMnnekT nocTtaBku BKOYEHO npunoxexue Wmamnbi 3D.

MpunoxeHne NO3BONSET BbINOMHATL NPOEKTUPOBAHNE pa3fenmTenbHbIX LWTamnoB (C
YKECTKMM CbEMHUKOM, C BEPXHUM MPUXKMMOM, COBMELLEHHOIO AENCTBMSA), LUTAMMOB
nocnefoBaTeNbHOro AENCTBUSA C COBMELLIEHNEM ONepaLmnin — Kak pa3gennuTenbHbIX, Tak U
dopmoobpasyroLmnx, rMbOYHbIX LUITaMMNOB.

OcCHOBHbIE PYHKLMM NMPUIOXKEHUS:

- Pa3sBopauuBaHune ncxogHon getanuy B 3aroToBKy (pa3BepTKy) M cO3QaHue LiaroB
TpaHcdopmaumn aetanb—3aroToBka.

- [poektupoeaHune nonockl. [lna obecneveHnsi BbICOKON NPON3BOANTENBHOCTU U
SKOHOMUK MaTepuarna npuroXeHne aBTomaTU4eckn chopMmpyeT onTUManbHbIn
packpon — pabo4yto 30HY LUTamMmna.

- [lpoekTupoBaHmne NyaHCOHOB. 3aJaeTcs WaroBoe pasmMeLleHme 1 KoHdurypaums
pasaenuTenbHbIX 1 hopMooBpasyoLLMX NyaHCOHOB.

- [poektupoBaHune naketa wramna. LieHTp gaBneHus wramna onpegensiercs
aBToMaTM4ecku. B 3aBUCMMOCTU OT Mapku 1 TOMLWMHbLI Matepmana popmupyeTcst 3a3op
Mexay NyaHCOHOM M MaTpuuen. YTOUHAITCA KOHUrypaumsi U NoNoXeHne nyaHCOHOB.
Mpecc BbIbUpaeTcs Ha OCHOBE €ro XapakTepPUCTMK U rabapuToB LUTaMna 13 crucka
obopynoBaHus, Hanbonee 4YacTo UCNONb3YEMOro Ha NPeanpUATUSX.

- ABTOMmaTU4eckoe popmupoBaHmne cootsetcTtaytowero ECKL komnnekra
OOKyMeHTaumn, HeobxoaMmown Onsi BbiMycka wtamna (TPeEXMEpPHbIX MOOENEN,
cbopoYHLIX YepTexen, cneundnkaumin, oeTanmpoBok).

B cocTtaB npunoxeHnsa Bxoaar:

- basa pgaHHbIX npeccoBoro obopynoBaHus,

— basa 3HaHWN KOHCTPYKLUMIA LITaMMoB,

— bubnuoTtekn napameTpuieckun Mmogenen n YepTexen aNeMeHToB LUTaMMOB.

Omnuyusi eepcuu 16 om sepcuu 15

Banbi u MexaHu4eckue nepeda4u

1.
2.

PacluvpeH nepeyeHb nepeaad, Ans KOTOPbIX BbIMOSHAOTCA pacyeThbl.

PeanunsoBaH reomeTpuyeckmin pacdeT 3ybyaTon rnyxon mydTbl (B OTAMYME OT
COeVMHUTENBHON He AoMNyCcKaeT NepPeKOCOoB MeXAy coeanHseMbiMu Banamm). daktnyeckn
3TO LWECTEPHS C BHELLUHUMU 3yObsiMn 1 Koneco (06ormMa) ¢ BHyTPEHHUMU 3yObsaMK, Npruyem
4yncno 3ybbeB OOUHAKOBO.

PeanunsoBaHo Takke NOCTPOEHUE rpadhmnveckoro n3odpaxeHnsa 3ybyaTom rnyxom mydThl,
cosfaHue Tabnuubl ee NnapaMeTpoB, BbIHOCHbBIX 3NIEMEHTOB U reHepaLms TpeXMepHon
mogenu.
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AN umnnHapuyeckmx 3ybuaTbix nepeaay BHELIHEro 3auenseHms peannsoBaH NpoeKTHbIN
pacyeT. Ecnu paHee cHavyana BbINOMHANCA reOMETPUYECKMI pacyeT, a 3aTem
NPOBEPOYHbIE pacyeTbl HA NPOYHOCTb U AONTOBEYHOCTb, TO TENEPb C MOMOLLbIO
MPUNOXEHUS MOXHO peLLnTb 0bpaTHYHO 3agadvy — nogobpartb napameTpbl 3ybyaTon
nepegayv B 3aBMCMMOCTM OT ycrnoBui ee paboTbl. [py 3TOM, B OTNKMYME OT CTaHOAPTHOIO
«CTyAEHYECKOro» KypCOBOro NpoekTa, NpeanaraeMoro KypcomM «[letanu Mawimny,
MEeTOA0M OUCKPETHOro MoMcKa OCyLLecTBNAeTCs Nnoabop onTMMarbHbIX BapuaHTOB
napamMeTpoB nepegayum, obecnevmBaroLLmx NPOYHOCTb U NaHMPYyEMbIN pecypc paboTbl
NpW 3aaHHON LUKNOrpaMMe HarpyXeHus, MCNosb3yeMblX Matepmanax u reoMeTpuyeckmx
OrpaHUYEHUSIX.

[MpoeKTHbIN pacyeT BO3MOXEH KakK Mo 3a4aHHOMY MEXOCEBOMY PaCCTOSHUIO U
nepeaaTtovyHOMYy OTHOLLEHUIO, TaK M No 6onee cBO6OAHOMY YCINOBUIO — MO YMcnam 3yObeB
nepegayn. MNpu 3ToM MOXHO NogobpaTtb BapuaHT nepeaadv ¢ MUHUManbHbIMU
rabaputamm.

B pesynbTaTe pacuyeta 6yaet npeanoxeHo ao 15 BapmaHToB nepegayun. [ns kaxagoro m3
HUX MOXHO MPOCMOTpEeTb pe3ynbTaThl pacdeToB. Cneayet OTMETUTb, YTO KO3(PPULNEHTDI
CMeLLeHNs LWeCTEPHN 1 Koreca cpasy noabuparoTcs onTuManbHbIMU MO COBOKYMHOCTH
KpUTEpMEB NPOYHOCTU U U3HOCOCTOMKOCTU, C COBNIOAEHMEM BCEX TEOMETPUYECKMX
orpaHumyeHnn (mnapaMeTpoB KadecTBa 3auennenuns).

npOBeD,eHbl pa6OTbI no peanun3aunn reHepaummn BeHU OB 3y6anb|x Konec B TPEXMEPHbIX
Moaenax ¢ y4eTom O0MnyCKOB.

Takke Npu BU3yanusaumm 3auenneHns npeaocTaBneHa BO3MOXHOCTb NpocMoTpa
CreHMPOBaHHbIX BEHLIOB MO BbIGOPY OAHOMO U3 TUMOB reHepaunn ¢ BO3MOXHOCTbIO
[A0BOpoTa 3y6YaTbIX BEHLIOB [0 MX KOHTaKTa, a Takke JaHa BO3MOXHOCTb «Py4YHOro —
KraBMaTypHOro» BpaLleHus 3aLenneHus.

UepTexu n mogenu:

— PeanusoBaHO nNocTpoeHne chepnyeckon KaHaBku Ha BHELLIHEM U BHYTPEHHEM
KOHTypax.

- Peanu3oBaHO NOCTpOEHME 3aBMCMMOW OT NOALIMMNHUKA KaHaBKW NoL CTONOPHOE KOMbLIO
Ha BHELLUHEM KOHTYpe.

- [opaboTaHO NOCTPOEHME KOHUYECKMX LECTEPEH: CTyNeHbKa nepexona Ha
UUNMHOPUYECKYHO CTYMNEHb Ha 06paTHOM KOHYCE U CKpYIfieHNe Ha NogHYTPEHUN.

- [opaboTaHo NOCTpPOEHME MbICOK: Tenepb MOXHO CO34aBaTb rOPU30OHTaNbHbIE U
BEPTUKarbHbIE NbICKK, @ TAKKe NbICKN TUNa «KBagpaT NoA4 PYKOATKY» (B TOM Yucrne
NoBEepHyTbIE).

- [JopaboTaHo noctpoeHue ctynenn Tnna «Keagpat»: gobaBneHa BO3MOXHOCTb
co3agHus pacok.

- [opaboTaH ananor noCTPoeHUs LLEHTPOBbLIX OTBEPCTUN.

[nsa saybyaTopeMeHHON nepegayn peanumsoBaHo criegytollee:

- TlonHocTblo nepepaboTaH reoMeTpuyeckmin pacyeT. AKLEHT caenaH Ha pelleHne
3a4a4M NPOEKTUPOBaAHUSA NPU KOHCTPYKTOPCKOM NOAXOAE: OT MEXOCEBOro pacCTOSAHNSA
nepegayn n yncna 3ybbeB LIKMBOB K NoAbopy peMHs.

- BbIbop 3ybuaToro pemHs BosamoxxeH kak no OCT 38 05114—76, Tak u no katanory
dupwmebl Optibelt (Mrepmanns) www.optibelt.com. JoctynHo 10 TMNoB pemHen (13
XnopornpeHa v nonmypeTaHa, pasHo MPOYHOCTU U pa3HOW reoMeTpun — ¢
TpaneuenaanbHbIM U NOAYKPYrbIM Npounem).

- Peanu3oBaHO NocTpoeHune rpacmyecknx n3odpaxxeHnin n mogenen WKNBOB A11S BCEX
TMNOB peMHen. MNMocTpoeHne WKNBOB MOXET BbiTb BbINOMHEHO Kak C pacCYMTaHHbIMM
pebopaamu, Tak n 6e3 Hux.

Mpy NOCTPOEHWNM BHELLHWX U BHYTPEHHNX HECTaHO4APTHbIX 3BONbBEHTHbIX LWNMLUEB 6e3
NpOTOTUMNa MOXET ObITb BbINOMHEH pacyeT ux napameTtpos no metoamke MOCT 6033-80.

PeanunsoBaH pacueT (reoMeTpnieckmini, NPOYHOCTHOM M NPOEKTHbIN) 3y64yaTon
COeMHUTENBHON MY TbI C NPSAMbIMU U 6O4YKOOBPa3HLIMU 3yObSMU BTYIKU C
nocneayoLwmM NOCTPOEHNEM YepTexa U MOLEeNN BEHLIOB BTYNK/ U 060MMbI, reHepauunen
Tabnuubl NnapamMeTpoB, NOCTPOEHNEM BbIHOCHbLIX 3f1IEMEHTOB — Npodusb 3ybbes U T. 4.
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10.
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12.

PacuyeTbl npon3BOaATCs cornacHo Metoaukam, paspaboTaHHbiM A.P. AnekcaHOpoBbIM Y
H.B MonoBuHkuHon no 3akasy komnaHum ACKOH u konnektuBom non pPyKOBOLCTBOM
3.J1. AilpaneToBa no 3akasy occtangapta CCCP.

Ons UMNMHOPUYECKON 3BONMbBEHTHON 3y6uaTon nepeaaymn BHeLLHero 3auenseHns
peanu3oBaHo crieqytollee:

MocTpoeHa maTemaTuyeckas Mogenb 3ybyaTon nepegayn ¢ CUCTEMOW OrpaHNYeHni,
npurogHas Ans UCNonb3oBaHUA B MeTodax onTUMusauuu.

BbinonHeHa nporpammHas peanu3aunsa NOCTPOEHNSI MHTEPAKTUBHOIO GrIOKMpyoLLEero
KOHTYypa.

PeannsoBaHa meToavka MHOrOKpUTEpranbHOW onTuMu3auun 3yb4aToro 3auenneHus,
No3BoNALLIAst KOHCTPYKTOPY ¢ Ntobon kBanudukaumen ObICTpo peLwmnTb 3agady
noabopa onTMmanbHbIX 3HAYEHU KOIPPULNEHTOB CMELLEHNS, CXOAS U3 KpUTEPUEB
PYHKLMOHMPOBaHUSA NPOEKTUPYEMOW nepenaydun, npu 3ToM O4HOBPEMEHHO peLuas
3a4a4v NOBbILLEHNS NPOYHOCTU N AONTOBEYHOCTH 3ybyaTthix nepenay 6e3 nameHeHus
TEXHONOrMn NPon3BoACTBaA.

BBeaeHbl HoBble NMHUM BRIOKMPYIOLLIEro KOHTYPa: MMHUSA PaBHOMPOYHOCTH MO M3rnby
3y6beB BeayLLero n Be4OMOro Konec n NMMHUS MUHUMarbHbIX KOHTaKTHbIX HAanpPsXeHUN.

B reomeTpunyeckom pacueTte nnaHeTapHoun 3ybuaton nepegaym [xxenmca c
OLHOBEHLIOBbIMW caTennutaMmm peanu3oBaH yHKLNOHAN pacyeT-KOHTPONs YCNOBUM
COOCHOCTU, COBMpPaemMOoCTN U COCEeACTBa CaTENNMTOB Nepeaayu, YTo 3Ha4YUTESNbHO
ynpowiaeT nogdop reomeTpuiecKknx napameTpoB nepegadu.

O6wme nHTEpdENCHBIE YIYULLEHWS:

B pacyeTax 3ybuatbix nepegad Hadata peanusauunsa 6onee nHdpopMaTMBHON
BM3yaribHOW OMarHoCTMKU Xoda pacyeTa.

3ameHeHa 6onbluasa YacTb MKOHOK Ha KHOMKax OCHOBHOWM dhopMbl NocTpoeHus 2D-Bana,
a Takke BBefeHa «[llaHenb ynpaBneHus cTyneHbto». [NaHenb ynpaBneHus CTyneHbto
COOEPKUT KHOMKM BbI30BA KOMaHA, NpefHasHavYeHHbIX 4515 ynpaBieHus CTyneHbo unm
3NeMeHTOM, BblAeneHHbIM B AepeBe NOCTPOeHNs Mmoaenu. AKTUBHOCTb TOW UIM MHOM
KOMaHAbl 3aBUCUT OT BO3MOXHOCTU BbIMOSTHEHNS aCCOLMMPOBAHHOIO C HEN OeNCTBUS
Ha JaHHOM aTane paboTbl. YacTb KHOMOK NaHenu npogybnuposaHa KOMaHgaMu
KOHTEKCTHOrO MEHIO BblAENEeHHON CTYMNEHMW.

lMocTpoeHune yepTexen n mogenemn

PeannsoBaHoO NOCTPOEHNE CEMMEHTHbIX LUMOHOYHbIX NA30B HA KOHUYECKNX
NOBEPXHOCTSAX.

[Mpn NOCTPOEHMN 3BONBLBEHTHBIX LUNULEB peanv3oBaHa BO3MOXHOCTb Bblbopa Tuna
KOHTPONSA: N0 pa3mepy, No ponvkam unm no anuHe obwen Hopmanw.

Mpn NOCTpOEeHMN WNMLEB Ha Bany y4uTbiBaeTCA BEPOATHOCTb Bbixoda dpesbl B 0be
CTOPOHbI Ha Bany — Cny4vau, Korga Hayano wnvueB npeasapseT y4acTok Bana ¢
AnameTpoM Mexay AMaMeTpoM BnaauH LWNULEB Ha Bany U AnameTpoB BbICTYMOB
LUMMLLEBOW BTYIIKN.

M3meHeHo nonoxeHne NpssMOBOYHbIX WWNULEB Ha Bany U B OTBEPCTUM NpU reHepauun ¢
Lenbio ynpoLleHns npoueaypbl COOpKM LWANLEBOro Banvka n BTYIKK.

lMpn NOCTPOEHMN OQHOBEHLOBOW 3BE340UKM LIEMHON Nepeaayn No BapuaHTy «C
OypTmkom» gobaBneHa BO3MOXHOCTb BBOAA AMaMeTpa no «BypTukamy»
(pepakTpoBaHWe pacyeTHOro 3HaYeHuns),

PeannsoBaHo NocTpoeHve Npon3BosibHOM KaHABKW Ha BHYTPEHHEN LUITMHOPUYECKON
CTYMEHU, a TaKkkKe Ha BEHUEe UNNNHAPUYECKOW LLECTEPHN BHELLHErO 3auenseHuns.
PeannsoBaHo NocTpoeHne 1 reHepaums B Mogenn Mecta Ha Bany nof yCTaHOBKY
kpyrnow wnuuesou ranku (FTOCT 11871-88) n MHoronanyaTon CTOMOPHOW LWanbbl
(FOCT 11871-89). daHHbIM nakeT ycTaHaBNMBaEeTCs Ha Bany 4515 OCEBOro KpenneHus
NOALLMNHUKOB MW Apyrnx getanen (3ybyatbix WwecTtepeH 1 T. n.). Mpu aTom B cnyyvae
YCTaHOBKM MakeTa nocre NogwmvnHuka npu nepectpoeHnn (CMeHe NoAaLmnnHmKa,
N3MeHeHuUM vaMeTpa Barna) XBOCTOBUMK Baria v nakeT aBToOMaTU4eCcKu
nepecTtpanBatTCcs.

[o6aBrneHa BO3MOXHOCTb NMOCTPOEHUSA MUTYEBLIX 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 BeAEHMS MONb30BaTeNbCKON 6a3bl M3MepUTENbHBLIX
(HecTaHOapPTHbLIX) LLUAPVKOB M POSTMKOB.

PeanusoBaH pacyeT (reoMeTpnyeckmi, MPOYHOCTHOW NPU AENCTBMM MaKCUManbHON
Harpysku, n pacyeT Ha AONTOBEYHOCTb) PEeYHON LMNMHAPUYECKon 3ybyaTon nepeaaym ¢
nocreayroLmnmM NOCTPOEHMEM YepTexa n Mogenu, ¢ reHepaumen Tabnuubl napameTpos, C
NOCTPOEHNEM CEYEHUS PENKN U CXEMbI KOHTPOSS.

Ob6ecneunBaeTcst pacyeT M NOCTPOEHME NPAMO3YDbIX U KOCO3YObIX peek C UCXOOHbIM
KOHTYPOM MO OTEeYECTBEHHbLIM M 3anadHbIM CTaHAapTaMm, a Takke ¢ HecTaHA4apTHbIM
NCXOOHbIM KOHTYpPOM. [1pochunb peek (B ceveHnmn): NpsiMoyronbHblv, -06pasHbii, Kpyribin,
KpYribl C NbICKORN.

PeanunsoBaH reoMeTprMyecKkuin pacyeT opToroHanbHon nepedayn (LMnMHOapU4eCcKnii
9BOJSIbBEHTHbIN YepPBSAK — LUNUHAPUYEeckoe Koco3yboe Koneco) C NMOCTPOEHUEM HepTexen
1N MoAenen Yepssika 1 Koneca, BXOAsLMX B AaHHYIO nepefady. B metoguke pacyeTta
ncnornb3oBaHbl pesynbtathl uccrnegosaHun C.A. NlarytuHa v E.A. lN'ygosa.

lMpumeyaHue: B Taknx nepegadyax BMECTO YEPBAYHOro Koneca npuMeHsoT obbl4HOe
koco3yboe, YTO 3HaYUTENbHO MPOLLE C TOYKM 3PEHUSA TEXHOMOMMN U3roToBNEHNs. [aHHbIv
Knacc nepegad npMMeHsieTcs B NpubopoCTpOeHUN U MALLMHOCTPOEHUMN.

Peanun3oBaH reomeTpuyecknin pacyeT nNnaHeTapHoW o4HOBEHLOBOW nepenayn [hxenmca ¢
NOCTPOEHNEM YepTexXen n moaenen 3ybuaTbix Konec, BXOAALWMNX B AaHHYIO nepeaayy.

NameHeHa meTodMKa pacyeTa MexaHUYeckux nepeday Ha gonrosevHocTb. MNpu BBOaE
peXnMoB paboTbl BMECTO KONMYecTBa LMKIIOB Tenepb 3anpalumBaeTcs
NPOAOIKUTENBHOCTL PaboThl HA JAHHOM peXxrMe B NPoLieHTax oT NiaHMpyeMoro pecypca.
COOTBETCTBEHHO U3MEHEHBI 1 OTYETHbIE (DOPMBI.

B pacyeT Ha NpOYHOCTb YepBAYHbIX Nepeaad BHECEHbI NonpaBkn, obecneynsaowme yyet
Bonee BbICOKON Harpy304YHOM cnocobHOCTU Nnepefad ¢ HenmMHenYaTbliM TUNOM KoHTakTa (ZK
nZ).

Mpu pacyeTe TENNOCTOMKOCTU YepPBAYHbIX Nepegay Tenepb MoryT ObiTb 3agaHbl

KO3h(PULIMEHTBI:

- W — koadhdULMEHT, yunThbiBaOLLMA TENSIOOTBOA B paMy Unn NiMTy oyHOaMeHTa,

- [1B — ko3 PUUMNEHT, Yy4UTbIBAOLNN YMEHbLUEHNE TENNOBbIAENEHNA B eANHULY LIMKIa
paboTbl YepPBAYHOW Nepenayn 3a CHET NEPEPLIBOB U CHDKEHUS HArpysku.

Peann3oBaH MexaHn3m ONTUManbHOro pasmeLleHns Tabnuy napaMmeTpoB Ha none
yepTexa. o ymonuyaHuio pasmelleHne Tabnul nocrne ux co3gaHust Unu peaakTMpoBaHus
NpOM3BOANTCS aBTOMATUYECKN.

[loGaBneHbl TabnuLbl NapameTpoB Ans MHOFOBEHLOBbIX 3BE€304€EK LieNHbIX nepeaau.

Mpun cosgaHum Tabnuy NnapameTpoB peanu3oBaH yHKUMOHAN BBOAa 0603HaYeHNs
conpshKeHHOro koreca (Mnu Yyepeska). O6o3HayeHne otTobpaxxaeTcs B Tabnvue m
COXpaHsieTcs B MOAEeNV Bana Ans nocneayLwero peaakTupoBaHus.

B TpexmepHon mogenun, cosgaBaeMon Nno YepTexy Bana, Tenepb co3garnTcs
BCMOMOraTesibHbl€ MIOCKOCTM M OCU, YNPOLLIAIoLLNE CONPSHXKEHUS 31EMEHTOB
MeXaHU4eCckux nepegay npw nocreaytoLem NnoCTpoeHnn cOopku.

BBegeHbl noHATUA «[lanka coxpaHeHHbIX pacyeToB» U «llocrneaHuii BbINONHEHHbLIN

pacyeT». JTO NO3BONAET:

- 6e3 NoBTOpeHUss ogHax bl BbINMOMHEHHOMO pacyeTa LWeCTePHU NOBTOPUTb NOCTPOEHUE
ee yepTexa u MoAenu urm nocTpouTb AN Hee NapHyHo LWECTEPHIO,

- ynopsigoYMTb XpaHeHue BbINOMIHEHHbIX pacyeToB (NyTb K «[lanke coxpaHeHHbIX
pacyeToB» MOXHO 3afaTb NPU HACTPOWKE KOHAUrypauum NpUnoxXeHns),

— BbINOSNHATL NpeanpocMoTp (Preview) dpannoe pacyeToB nepea nx 3arpy3kon u3s
creunanuanpoBaHHOro oannoBoro MeHemxepa.

B ananorax n otyeTax Tenepb oTobpaxarTcs 0603HaYEHUSs BBOOUMbIX U
paccUnTbiBaeMbIX AaHHbIX, MPUHATLIE B HOPMaTUBHO-TEXHUYECKOW U Crieumann3vpoBaHHOM
nuTepaTtype, CBA3aHHOW C pacyeTamn MexaHU4Yeckux nepeaau.

McnpaeneHbl 3aMeYeHHbIe OLLINGKM.
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Cucmema npoekmupogaHusi NPY>XUH

PoODbd-~

10.

11.

12.

13.
14.

MpunoxeHue nepenmeHoBaHo B MexaHuka: lpy)XUHbI.
Ana npyxuH cxaTtna n pactskeHus gobasneH «YHUBepcarnbHbIny pacyer.
Ansa npyxuH cxaTtna gobasneHa BO3MOXHOCTb KOPPEKTUPOBKM LLara Npy>XuHbl.

M3meHeH Nopsigok CoOpTUPOBKM OOBEKTOB cneundunkaumm TapenbyaTtbiX NpyxuH. MpuHumn
COpPTUPOBKN 0O6BEKTOB crieundukaummn Tenepb aHanormyeH Ucnosb3yemomy B
CnpaBo4yHuke CtaHgapTHbIX 3genui.

[lo6aBneHa BO3MOXHOCTb NMOCTPOEHMS NPYXXMH 6e3 NpoBeaeHns pacyeTa.

MNepepaboTaH cnocob peaakTMpoBaHUsi NapamMeTPOB NPYXXWUH Nocre pacyeTa (Bknaaka
HononHumensHo B OkHe pe3ynbTaToB pacyeTa). Mpolecc KOpPEeKTUPOBKN pe3ynbTaToB
pacuyeTa Tenepb MOXXHO KOHTPONMPOBATbL BM3yarbHO: U3MEHSA OAUH NapameTp,
nonb3oBaTternb BUOWUT, Kak U3MEHSIIOTCS 3aBUCKMbIE NapamMeTpbl, YTO NO3BOMNSAET ObICTPO
HalTK onTUMarnbHoOe peLleHue.

Ons Tapenb4aTbiX NMPYXWUH nobaeneHa anarpamMma, ¢ noMoLlblo KOTOpOI;I MOXHO
onpenennTb NPpoMeXxyTo4dHOoe MoJiIoXeHUe NMPYy>KUHbI.

MepepabotaHa meToamMKa pacyeTa KOHUYECKMX MPYXKUH B COOTBETCTBUN C METOANKOWN,
nsnoxeHHon C.[. NoHoMapeBbIM B KHUre «PacdeT ynpyrux afieMeHToB MallvH U
npnbopoB».

[o6aBneHa BO3MOXHOCTb AecbopMaLm TPEXMEPHON MOAENN KOHUYECKOW NPY>KMHbI B
cbopke, 4TO NO3BONSAET NPeACTaBUTb B COOPKE MPYXUHY B pabodem 1Mnm NpOMeXXyTOYHOM
COCTOSIHUM.

MocTpoeHne yepTexa KOHNYECKON NPYXNHbI NnepepaboTaHo B COOTBETCTBUN C
pekomeHgaumamm FOCT 2.401-68.

[na KoHn4Yecknin NpyxXuH gobaeneHa guarpamMmma, ¢ MOMOLLbIO KOTOPON MOXHO onpeaenuTb
NPOMEXYTOYHOE MOSTOXEHNE NPYXKUHbI.

[na Nnpy>XuH oxaTna n pacTskeHusl, paccumTbiBaemblix no metoanke NOCT 13765-86, B

TEXHUNYECKNE Tpe6OBaHVIFI nobaBneH BbIBOA HOMepa Nno3nunn BUTKa U COOTBGTCTByIOLLI,I/IVI
roCT.

[lo6aBneHo ykasaHne eanHNL TBEPAOCTU B TEXHUYECKUX TPEBOBaHNAX YepTEXKEN NPYXKUH.

I/IcnpaBneHa owmnbka 0603HaYEHNST € ANHNLY n3amepeHnsa MOMeHTOB CUI1 B NPOEKTHOM
pacyeTe NpyxuH KpyyYyeHuA.

Bu6bnuomeka nocmpoeHusi pa3eepmok

= W N -

MpunoxeHne nepenmeHoBaHo B O6opydoeaHue: Pazeepmku.
[ob6aBneHbl BO3MOXHOCTM pa3BepTKM TopomaanbHbIX 1 CEPUYECKNX MOBEPXHOCTEMN.
[obaBneHa pyHKLMA aBTOMaTU4ECKON NPOBEPKM OBGHOBMNEHMSA BUBIMOTEKN.

[obaeneHa BO3MOXHOCTb BBOAA MONb30BaTENLCKOr0 KO3MULIMEHTA NONOXEHMS
HenTpanbHoro cnos B gnanasoHe 0,001...1.

Tenepb B NOKYMEHTbI, CO3jaBaeMble O6mbnunoTteko, 3an1cbiBaeTcs VIHCbOpMaLl,I/IFI 00
anemeHTe. B ganbHenwem oHa ncnonb3yeTcd nNpun peaktnpoBaHUM anemMeHTa nnéo and
npoToTUna HOBOIro nsgennA.

WcnpaBneHbl HangeHHble OWMOKN, B YaCTHOCTH, OUMOKM NOCTPOEHMS pa3BepPTOK:

— oBepxHocTen,

— KOHMYeckoro naTtpyobka 3-ro tmna,

— TPOWHWKOB 1-ro 1 3-ro TUNOB B UCMONHEHUN 2 (Tenepb NONIHOEe NpuneraHne naTpyoka
obecneymBaeTcsa 6e3 4OMOMHUTENIBHOM MeXaHU4Yeckom obpaboTkn).

lNpunoxeHue Tpy6onpoeods! 3D

1.

MpunoxeHne nepenmeHoBaHo B O6opydoeaHue: Tpy6onpoeodsbil.
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2. [opaboTtaHa komaHaa CneyuasbHass mpy6a: Tenepb BO3MOXHO NOCTpPoeHMe no pedbpam
13 BCTABOK M KOMMOHOBOYHOW reOMeTpun.

Bubnuomeka pacyema pa3mMepHbIx yeneu

1. TlpunoxeHne nepenMeHoBaHo B Pa3MepHbie uenu.

2. [lepepaboTtaH nonb3oBaTeNbCKNn MHTEPENC. DNEMEHTLI YpaBreHns U3 ananora
nepeHeceHsbl Ha NaHenb CBONCTB.

3. 3amblkaouee 3BeHO Tenepb onpeaensieTcs aBToMmaTUYeckn npu ykasaHum nocrnegHero
obbekTa uenu.

4. [obaBrneHa BO3MOXHOCTb y4eTa YrioBbiX U pagnanbHbiX pa3MepoB B LiENW.

Bubnuomeka pedykmopoes

1. TpunoxeHne nepenmeHoBaHo B Kamasioza: PeQykmopsbl.
2. PaspabotaHa 64-pa3psgHasi Bepcusi NPUITOXEHUSI.

Bubnuomeka anekmpodeuzamernel

1. lpunoxeHue nepevmeHoBaHo B Kamasoz: Anekmpodsuzamernu.
2. PaspaboTtaHa 64-pa3spsigHas BepCcusi NPUNOXeHus.

Bbubnuomeka my¢hm

MpunoxeHue nepenmeHoBaHo B Kamasioe: My¢gpmei.

Bubnuomeka aHumMayuu

MpunoxeHne nepenmeHoBaHo B MexaHuka: AHUMayusl.

lpunoxeHnue MemannokoHcmpykyuu 3D

1. TlosiBunacb BO3MOXHOCTb MPUMEHEHUSI HECKOSbKMX KOMaHA, pasaernky K ogHOMYy npodusto.

2. [obaeneHa koMaHaa CneyuasnbHasi pa3desika, No3BONSALAs BbINOMHUTL pasgenky
Aetanen, NpUMbIKaLWMX K ABYTaBPOBbIM Gankam, Weennepam n ctanbHbIM
ropsidekaTaHblM yrosikam B COOTBETCTBUM C TpeboBaHUsIMU, NPUBEAEHHbIMU B pa3gerne
«lMpodunb geTanemn, NPUMbIKAKOLLNX K MPOKATHbIM NPOUNAM B CBAPHbLIX KOHCTPYKLINAX»
CnpaBoy4HKMKa KOHCTpYyKTOpa-maiumHoctpoutens (B. V. AHypbeB, CnpaBOYHUK
KOHCTpYyKTOpa-malumHocTpoutend, Tom 1).

3. B komaHgax gopMupoBaHus CTbIKOBOW pa3fesiku nosiBunacb BO3MOXHOCTb 3a4aBaTh
3a30p Mexay obpabatbiBaeMon n hopmoobpasytoen getanamu.

BHumaHue! Mpunoxenne MemannokoHecmpykyuu 3D pekomeHayeTcs MCNONb30BaTb
TONbKO ANSA NOAAEPXKKN MOAENEeNn METANNOKOHCTPYKLUUNA, BbINONHEHHbIX B KOMIAC-
3D Home Bepcun 15 n 6onee paHHux. B 16 n nocnegyowmnx Bepcrsx mogenm
MEeTannoKOHCTPYKUUIA crneayeT co3aaBaTh C MOMOLLbIO NpunoxeHnss Ob6opydosaHue:
MemannokoHcmpykuyuu.

N3MeHeHuUe KoMrisieKma nocmasku

1. B KOMNNEKT nocTaBKku BKtoYeHa bubnmoteka O6opydoeaHue: CeapHbie COeOUHEHUs,
npegHasHaveHHas gnga cosgaHus B rpacdmyeckmx KOMMAC-gokymeHTax o603HaveHuin
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 06o03HayveHuin ceapHoro wea no NOCT 2.312-72 n ISO
2553:1992 (DIN 22553-1997) B rpadhn4ecKknx JOKYMeHTax.

- [oGaeneHue, yaaneHue n uaMeHeHne KoHUrypawumm OTBETBNEHUIA Npu
penaktupoBaHum 0603Ha4YEHMA NO JBONHOMY LLEMYKY MbILLIN.

- YnpaeneHue aBToMaTU4ECKMM CO3aHMeM 0603HAYeHNs Npu 3agaHnum Bcex
napameTpoB.

- OnepaTnBHOE ynpaBneHne BUAMMOCTbIO B 0603Ha4YEHMN CTaHOAPTHOrO LWBa —
cTtaHgapTa, cnocoba cBapku 1 Bcero 06o3HayeHus, B 0603Ha4€HUN HeCTaHAApPTHOroO
lBa — Bcero obo3HaveHus. BolgeneHne Taknx o603Ha4YeHNI LIBETOM.

- BBog TexHuueckux TpebosaHum no wabnony. MNepexoq B pegakTtnpoBaHme
TEXHMYECKNX TpeboBaHUN.

— CosgaHne 1 HacTporka CBOMCTB 0603Ha4YeHUs1 CBaApHOro LWBa AN co3aaHusa Tabnuu
LLBOB.

- Hactpowka coctaBa 0603Ha4eHMsI WBa 45151 OToOpaxeHusi B Tabnvue LLBOB.

- ABTOMaTMYECKOE YBENMMYEHNE HOMEpA LUBa Npy BBOAE HOBOro 0603HaYeHNs LwBa B
TeKyLEeM JOKYMEHTE.

- OTtobGpaxeHne pssaoM C KypCopom napameTpoB 0603HaAYEHNS LWBa NpY HAaBEAEHUN Ha
Hero Kypcopa.

- TlpoBepka 0603Ha4YeHUN No cnegyoLwnm napaMmeTpam:

- Hannune o603Ha4eHnn n ynpoLeHHbIX 0603Ha4YeHnn;

- Hanwnune ob6osHaveHun no NOCT u ISO (DIN);

- Bwnp BHe nucta yepTtexa;

- O603Ha4yeHne BHe NUCTa YepTexa;

- O6o3HauyeHne 1 BUA Ha pasHbIX NIUCTax YepTexa;

- OaunHakoBble CTaHAapTHbIE M HecTaHAApTHbIe 0003HAaYeHUs ¢ pasHbIMU HOMepamu;

- OaunHakoBble cTaHAapTHbIE M HecTaHAApTHble 0003HAaYeHUs C OANHAKOBbLIMU
HOMEpaMu;

- PasHble cTaHgapTHbIE U HECTaHA4apTHble 00603HaYeHNsa ¢ OAMHAKOBBIMU HOMEpPaMu;

- Hanwnune o603HaveHnn ognHaKoBbIX LWBOB 6€3 OCHOBHOIO 0603Ha4YeHus;

- Hanwnune ocHoBHOro 0603Ha4YeHns ¢ HOMEPOM 1 OTCYTCTBME 0B03HAYEHNS
OAMHAaKOBBbIX LUBOB,

- Hanwnune nponyuieHHbIX HOMEPOB (B 3TOM Crly4ae BblgaeTcs npeaynpexaeHue);

- Coctae 0603Ha4eHus B TLU n3 0603Ha4eHns He COOTBETCTBYET COCTaBY U3
napameTpoB;

- CocTaB CBOMCTB 0603Ha4YeHNs1 HE COOTBETCTBYET COCTaBy U3 NapaMeTpOB;

- OO6LLee KONMYECTBO LWBOB HE COOTBETCTBYET KONNYECTBY 0603HAYEHUI.

1.2 KomaHabl rpynnoBoro pegaktmpoBaHust 0603Ha4YeHUI CBApHOTO LWBAa TEKYLLEro AOKYMEHTa.
- PepakTtop Homepoe weoe no NOCT.

- PepakTop obuiero konuyectsa weoB no NOCT.

- [poBepuTb 0603Ha4eHus no NOCT.

- [MpnmeHnTb TEKCTbI 0603Ha4YeHnn TLL 13 napameTpos.

- [NpumeHnTbL CBOMCTBA 0603HAYEHN N3 NapameTpoB.

1.3 KomaHpga Tabnuuya ceapHbIx Weos.

- ABTOMaTU4ecKoe co3gaHue Tabnumubl WBOB CBAPHbLIX COEAMHEHMIA B COOTBETCTBUM C
BblOpaHHbIM CTUNEM TabnmLbl LUBOB B rpadpnyeCcKknx JOKYMEHTaXx.

- OnepaTuBHasi HacTponka napameTpoB CToN6LOB Tabnuubl (BMOUMOCTb, LUMPUHA,
BblpaBHMBaAHNE TEKCTA).

— CospgaHHas Tabnuua cBapHbIX LUBOB pedakTmpyeTcs komaHgamm cuctemol KOMIAC-
3D.

— Ctunm Tabnuubl WBOB co3aatoTcs cpeacteamu cnuctemsl KOMIMAC-3D u coxpaHsaoTcs
B Gubnmoteke ctmunen Tabnuy LWBOB (OTYETOB).

1.4 KomaHga TexHu4yeckue mpeboeaHus: hopMmpoBaHMe TeKCTa 0003HaAYEHUIN CBAPHbIX
LLUBOB B TEXHNYECKNX TpeboBaHusx yepTexa 6e3 cozaaHumsa rpadguyeckoro o603HayeHms
CBapHOro LIBa B YepTexe.

1.5 CepBucHbie kKOMaHAabl:
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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 (CBOMCTBAX) C PyYHbIM BBOAOM.

- KOHTEeKCTHble MEeHI0 NapaMeTpoB B Auanorax BBoAa TeKCTa 0003HAYEHU CBAPHOrO
wea:
- KoMaHaa Pedakmupoeamb cnuUcOK — OTKPbIBAET CMMCOK NapamMeTpoB B TEKCTOBOM
pefakTope Ans pegakTMpoBaHUs.
- komaHga O6Hoeumb crnucok — 0B6HOBNAET CNNCOK U3 dhanna nocne ero
peaakTMpoBaHus.

B komMnnekT nocTaBku BKMOYEHO npunoxeHne O6opydoeaHue: MemasnnnoKkoHcmpyKyuu,

3amMeHsowee npunoxeHne MemannokoHecmpykuyuu 3D.

MpunoxeHne O6opydoeaHue: MemannoKOHCMPyYKyUU UMeeT Crneayolme OCHOBHbIE

npeumMyLlecTsa nepeg npunoxeHnem MemarsnnokoHcmpykuyuu 3D:.

— [lpodunnun KOHCTPYKUMK co3gatoTcs B Buae Ten mogenu. bnarogaps atomy [epeso
nocTpoeHus ctano 6onee kOMNakTHbIM U NpocTbiM. O6BEKTLI U onepauun B HEM
oTobpaxalTcs cneunanbHbIMU 3HAYKaMM.

- Het HeobxogmmocTu B co3gaHmm WwabnoHoB Npoduien, YTo 3HaYMTENBbHO YNPOLWaeT u
yckopsieT paboTy. CopTameHT npodhuns MoXeT BblbMpaTbCcsa n3 HoBoro Kamasoeza
npocgpunell, BXogsLLEro B COCTaB npunoxeHusi, nnbéo n3 CnpasoyHnka MaTtepuansl n
CopTameHTbI.

- bonee rbk1in N MHTEpPaKTUBHbLIN NpoLEecC NpoeKkTMpoBaHusa. Hanpumep, B komaHae
lMnacmunxa nepenTn OT peAakTUpOBaHUS NapamMeTpoB NNacTUHbI K U3MEHEHMIO ee
NONOXEHMS MOXHO C MOMOLLbIO CNeLmanbHOro nepeknioyaTtens, otobpaxatoLerocs
pPSA0OM C PaHTOMOM MAACTUHBbI.

- PeanusoBaH MexaHW3M xapakmepHbIX MOoYeK AN YNpaBneHns ONIMHOW 1 YriioM
noBopoTa Npoduns, 4To genaet 6onee ygobHbIM NOCTPOEHNE U peaakTMpoBaHWe
MeTanmoKOHCTPYKUMK. 3aaaBaTh 3Ha4YeHUs NapaMeTpoB Tenepb MOXHO
HenocpeacTBEHHO B OKHE MOJernu.

- bonee pa3BuTbIi MEXAHN3M MO3UYUOHUPYOWUX MOYEK: 3TN TOYKA MOXHO
MCnomnb30BaTh HE TOMBKO ANsl OpMEeHTaLMM Npodmns B NPOCTPaHCTBE MOAENMN, HO U
AN NpUBA3KN 0O6BbEKTOB APYr K ApYrY.

Cnocobbl nocTpoeHus npodunen B npunoxeHnn O6opydoeaHue:

MemarnnokoHcmpykyuu:.

= 1O TOYKE M HanpaBIeHUo C 3agaHnemM AnnHbl Npoduns;

- No ABYM TOYKaM;

= HenpepbIBHbIN NPOdUIib MO Lenoyke rnagko ConpsXKeHHbIX HanpaBnsoLwmX;

— HECKONbKO npodunen no BblibpaHHbIM HanpaBnsioLWMM.

PeannsoBaHbl OCHOBHbIE BUAbI pefakTupoBaHust Npounen: 3aMeHeHne AnuHbl, cedeHme

NSIOCKOCTSIMU, YINOBbIE U CThIKOBbIE pa3feriku.

Komangpl MnacmuHa v Pebpo xecmkocmu No3BonsioT co3gaBaTb afieMeHTbl Ans

YCUNEHNST KOHCTPYKLMM; K 3TUM 3NIeMEHTaM MOryT NPUMEHATLCS cneunanbHble onepauun

penaktnpoBaHusa ®acka v las.

KomaHga Mpynna omeepcmulti NO3BONSET 3a OOHY Onepaumio NonyvnTb

napamMeTpU4ecKyto rpynny oTBEpPCTMI AN AaNbHENLWEro No3nUMOHMPOBaHMS B HUX

KpenexHbix aetanen. BaxxHon 0co6eHHOCTbI0O KOMaHAbl ABNSETCA BO3MOXHOCTb

00paboTkM nakeTa geTanen, T.e. rpynna OTBEPCTUIA MOXET ObITb BbINOSIHEHA KakK B OQHOM,

Tak 1 cpasy B HECKONbKUX, Nexalunx gpyr Ha gpyre, getansx.

Komanga Konuposamb 8 moy4Ku CnyxvT Anst KONMPOBaHMSA OOHOW NGO HECKONbKMX

Aetanen B ykazaHHbIe NO3UNLNN.

PeanunsoBaHa BO3MOXHOCTb NOCTPOEHMUS pebep xecTkocTn ans Tpy6.

[Ns OAHOTUMHBLIX 3N1EMEHTOB KOHCTPYKLMM B KOMaHAaax NOCTPOEHUst NpeaycMoTpeHa

BO3MOXHOCTb KOMMPOBAHUS CBOMCTB — «KUCTOYKa». C ee NOMOLLLI0 MOXHO, Hanpumep,

caenatb pasmepbl U opMy pebpa KeCTKOCTU TakMMM Xe KaK y apyroro pebpa.
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Omnuyus eepcuu 15 om eepcuu 14

Banbl u MexaHu4YyecKue nepeda4u

1.

2.

10.

11.

12.

13.

Tenepb No YepTeXy CO34aeTcsa peanucTnyHas TpexmepHasa mogenb npamo3ybon
KOHNYECKON LLUECTEPHM.

MosiBnNack BO3MOXHOCTbL NOCTPOEHUSI TOPLIEBLIX MA30B M KaHaBKM Mo BbIXxoA Aonbsika B
yepTexe C nocrnenyLlen nepegaden B Mogenb.

MosiBUnack BO3MOXXHOCTb MOCTPOEHUSI HA OCHOBHOM BMAE MECTHOro paspesa,
nokasblBatoLLero npodusb Yepssika.

MosiBMNack BO3MOXHOCTb CO3[laH1s B TPEXMEPHON MOAENN LUNOHOYHOrOo nasa,
pacnonoXeHHOro naparnnensHo oGpasytoLlen KoHyca.

O6GecnevyeHa BO3MOXHOCTb pacyeTa JONYyCKOB ANng 3y6yaTbiX, YepBAYHbIX KONec 1
YepBSIKOB C HECTaHAAPTHBIM UCXOOHbIM KOHTYPOM UM UCXOOHBbIM KOHTYPOM,
BbIMOSTHEHHbLIM MO 3apybexHbIM cTaHaapTam. [Jonyck aToM criydyae paccymtbiBaeTcst No
mMeToaukam, npmBeaeHHbIM B TOCT. BkntoyeHne gaHHOM BO3MOXHOCTM MPOM3BOAMUTCS MpuU
HacTpouke GUbnmnoTeku.

MepepabotaH moaynb Bbibopa maTepuanos. BeegeH pyHKLMOHaN onpeaeneHmns
NMPOYHOCTHbIX XapaKTEPUCTUK, MPUMEHSAEMbIX NPU pacyeTax 3yb4uaThbix KOnec B
cootBeTcTBMM C «TOCT 21354-87 MNepenayum 3ybuatble LNNUHOPUYECKUE IBONbBEHTHbIE
BHeLLHero 3auenneHus. PacyeT Ha NPOYHOCTLY.

Bce 6a3bl gaHHbIX NepeBefeHbl Ha HoByto CYB[ — Absolute DataBase.

OTyeTbl co3gatoTcsa B HoBol Bepcumn FastReport 4.1.

B komnnekT noctaBku 6MGNMoOTEKN BKMOYEH MOAYMb MPOCMOTPa OTYETOB B hopmaTe
FastReport (*7p3).

OT4eThbl, chopMmUpOBaHHbIE NO pe3ynbTaTaM pac4yeToB, MOryT BbiTb COXpaHeHbl B dpannax
dopmaTtos PDF, RTF, JPEG.

OdbopmneHune vepTtexen (Tabnuubl NapameTpoB MEXaHMYECKUX Nepeaady, pasMmepsbl 1
0603HaYeHnNs1 Ha BbIHOCHbIX 3fleMeHTax) NpMBeaeHO B COOTBETCTBME CO cTaHaapTamun PO.

MonHocTeo NepepaboTtaH Moaynb Bbibopa Matepuna, UHTErpupoBaHHbI CO
crnpaBoYHUKOM (bubnuotekon) MuC.

B reomeTpunyeckom pacyeTe UMnNnHOpUYecKon 3ybyaTon nepegadn BHELLHEro 3auenneHuns
npeaycMoTpeH BbI6op MOAYNS U UCXOOHOMO KOHTYpa U3 cneaytowmx 6as gaHHbIX :

— 0bblyHble (kpynHble) Mmoaynu anga nepegad no NOCT 13655-81;

- mMenkue modynu ansa nepegad no FOCT 9587-81;

- MeTpuyeckme Moaynu no ctaHgapTam 3apybexHbix ctpaH (DIN, ISO, JIS);

- nuT4YeBble MOAYNW NO CTaHAapTam 3apybexHblx cTpaH (AGMA, ASA);

Kpome TOro, BO3MOXeH BBOA HECTaHAapTHOro Moaynsi.

Mpun bopmmnpoBaHum Tabnuu, NapameTpoB Ha YepTexe AOoMYyCKU Ha CTaHAapTHble
(BbINONHEHHbIE No poccuncknum FOCTam) ncxogHble KOHTYpPbl paccynTbiBalOTCA B
3aBMCMMOCTM OT TEKYLLEro 3Ha4eHnsa Moayns U cTaHgapTa Ha UCXOAHbIN KOHTYp. [Ans
3apy6exHbIX UCXOAHbIX KOHTYPOB AOMYCKN HE pacCYUTLIBAOTCS.

PeanusoBaH dyHkunoHan SID (Shaft Internal Dependences). Npu nocTpoeHun ctyneHemn

Bana MoryT ObiTb YCTAHOBMNEHbI BHYyTPEHHME 3aBUCMMOCTU MEeXAY XapaKTepHbIMU

pasMmepamMmn 0gHOM CTYMNeHU Bana oT pasMepoB Apyron. Hanpumep, guameTp unun ganuHa

OHOW CTyneHu Bara MOoryT 3aBuCeTb OT AnameTpa Urnu ANvHbI pYron CTyneHu; AnvuHa

pe3bObl NNu WnMueB Ha UMNMHAPUYECKOM y4acTKe Bana MOXeT 3aBMCeTb OT ANWHbI 3TOro

yyacTka u T. 4.

3aBUCMMOCTU Mexay pasMepamn yCTaHaBMMBaKOTCA MPU BbI30BE KarnbKynsaTopa B none

BBOJA YMCMNOBbIX 3HAYEHWUN.

JocTynHbl cnegyolme BblpaXKeHus :

- Len()-x — BblMUCIIAET yCTaHaBNMBaEMbIN pasMep Kak pasHuLy Mexay ASIMHOM CTyNeHu
1 BENUYNHOM 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 U3MEHEeHUN ANUHbI LMAMHAPUYECKOro yYacTka AnvHa wnuy, Bcerga byaet
nepecymTbIBaTLCA MO AAaHHOW hopmyre;

- Diam()-x — aHanornyHoe BblpaxeHue Ans gnameTtpa CTyneHu;

- LenOut(n) — BbluMCASET yCTaHaABNMBaAEMbIN pa3Mep Kak AfMHY yYacTka nog HOMepoMm
n (OTCYeT BegeTCA crieBa Hanpaso MO BHELUHEMY KOHTYpY Bana);

- DiamOut(n) — aHanornyHoe BblpaxeHne AnNs AuameTpa yvyacTka;

- LenShaft() — BblumncnseT obuyo AnnHy Bana.

BblpaxxeHusa moryT 6biTb 60nee CnoxHeIMy 1 cogepxatb nobble hopmyrbl, Hanpumep:

LenOut(2)-(Len()+15)/2 nnn Sqgrt(Diam()).

M3meHeHbl ananorn Bbibopa napameTpoB LWNMLEB (paclumpeH obbem BBOOUMOM U
oToOpaxaemon nHdopmMaummn).

lMpoBeaeHa npoBepka Bcex 6a3 AaHHbIX Ha cooTBeTCcTBUE cTaHaapTam (FTOCT, OCT un
T.4.).

[obaeneHa BO3MOXHOCTb MNOCTPOEHMS! LUMOHOYHbIX NAa30B AS1s1 HU3KUX LUMOHOK Mo
FOCT 29175-91.

[obaBneHa BO3MOXHOCTb Bbibopa MmenkomoaynbHbix gondskos no FTOCT 10059-80 B
pacyeTax LMnuHapuiecknx dybuyaTbix nepegau.

[obaeneHa 6a3a WNUUEBLIX pe3 Ans UCNOoMb30BaHUSA NPU NOCTPOEHMM NPAMOBOYHbBIX
wnuues FOCT 8027-86.

BeeneHa 6a3a HecTaHAapTHbLIX JONBGSKOB U peanu3oBaH pac4eT OCHOBHbIX NapaMeTpoB
Aon6sKoB AN Hapes3aHus LeCTepeH ¢ HecTaH4AaPTHBIM UCXOAHBIM KOHTYPOM UIu
mMoaynem (O0Te4eCTBEHHbIM UK 3apyBeXxHbIM).

MpeaycmoTpeHa BO3MOXHOCTb NOCTPOEHUS HEOrPaHUYEHHOrO MHOXECTBa NPOTOTUMOB
Tabnuy napameTpoB MexaHuveckmnx nepegad. OavH U3 NPOTOTUMNOB SABMSETCH
ymonyaTenbHbIM, NP1 3TOM B 1060 MOMEHT BO3MOXHO MOCTPOEHWe Tabnuubl, OTIINYHOW
OT yMoSi4aTeNbHOW, HanpuMep, YrnpoLLEHHON.

Ons umnnHgpuny4ecknx nepegay BHelWHero n BHyTpeHHero 3auenfieHna peanm3oBaHa
BO3MOXXHOCTb NMOCTPOEHUA Tabnuy, napameTpoB AJid MHOroBeHLOBbIX 3y6anb|x Konec.

B 6a3bl gonbsikoe BBeAeHbl 0003HauYeHUd, NpomnsBegeHa NpoBepKa BCeX NapaMeTpoB Ha
COOTBETCTBUE CTaHAApPTY.

B npoyHoCTHOM pac4yeT 3ybuaTtbix nepenad BBeaeH pacyeT koaddumumeHTa dopmbl 3yba
no metoguke O.b. Bynrakoea. B pesynbtate nonyyaetcda 6onee peanuctnyHas kapTuHa
N3MEHEHMSA NPOYHOCTHBIX XapakTepuUCTUK Nnepeaad npy nameHeHnn napameTtpos UK (B
YaCTHOCTK, yrna npoduns n BoicoThbl 3yba).

B reomeTpunyeckom pacyeTe KOHUYECKOM nepefaydv ¢ NpsiMbiMmn 3y6bsM npeycMOTpeH
BbIBOP MOAYNA M UCXOAHOMO KOHTYpa M3 criefytowmx 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 Mogynm no ctaHgaptam 3apyoexHbix ctpaH (DIN, ISO, JIS);

- NWTYeBble MOZYNK NO cTaHAapTaMm 3apybexHbix cTpaH (AGMA, ASA).

Kpome TOro, BO3MOXeH BBOA, HECTaHO4APTHOro Moayns.

B reomeTpunyeckoM pacyeTe KOHUYECKON Nepeaayn C KpyroBbiMun 3ybbsamMu npegycMoTpeH
BbIGOP MOOYNsi U UCXOAHOIO KOHTYpa u3 criegytowmx 6a3 gaHHbIX :

— 00blyHble (KpynHble) moaynu Ana nepegad no FOCT 16202-81;

- MeTpudeckne Moaynm no ctaHgaptam 3apybexHbix ctpaH (DIN, I1ISO, JIS);

- MWTYeBble MOOYNW NO CTaHAapTaM 3apybexHbix cTpaH (AGMA, ASA).

Kpome TOro, BO3MoOXeH BBOA HECTaHAapPTHOro Moaynsi.

B reomeTpuryeckom pacyeTe YepBAYHON LMINHOPUYECKOW Nepeaayn npeaycMoTpeH BbIOop
MOAYMsl U UCXOAHOro KOHTYpa 13 criegyowmx 6a3 gaHHbIX:

- 06bl4yHble (KpynHble) moaynu ansa nepegad no FOCT 19036-94;

- Menkue moaynu ansa nepegad no FOCT 20184-81.

Kpome TOro, BO3MOXeH BBOA HECTaHAapPTHOro Moaynsi.

B pacueT BkntoyeHbl YepBsakn ZT1, ZT2, ZN3, ZK4.
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28.

29.
30.

31.

32.

33.
34.
35.
36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

B pacyeTe knMHopeMeHHOW nepegayvn NnpeayCMOTPEH pacyeT LUKMBOB «BPYYHYO» (TOYHee,
OH BblHECEH M3 Broka NocTpoeHus B B0k pacyeTa U oNTMMU3MPOBaH, B TOM Y1cne C
Lienbio NCMoNb30BaHUS aHHOIo METOA4A pacyeTa B NpunoxeHun Banbl n mexaHunyeckmne
nepegayn 3D).

PeanunsoBaH reoMeTpmyeckuin pacyeT 3ybyaTo-peMEeHHON nepenayn.

npeﬂ,yCMOTpeH Bbl60p nocagok Ha BCe BUAbl LWINLEB (I'IpFIMO60‘-IHbIe, OBOJIbBEHTHbLIE U
Tpeyroanble). B cootBeTCTBUM C Bbl6paHHbIMI/I nocagkamMmum paccymTbiBaOTCA OOMNYCKU.

Peanun3oBaHO NOCTPOEHME CXEM KOHTPOSSI BHELLUHUX U BHYTPEHHUX 3BOSbBEHTHbIX LUNULEB
1 Tabnuy napameTpoB Ha HUX.

PeanunsoBaHo noctpoeHne npodunen 3yobeB TpeyromnbHbIX WMLEB U Tabnuu
napameTpoB Ha HUX.

MepepaboTaHo NOCTpoeHne NPodnsa 3BOSNIbBEHTHbLIX LUIMLEB.
B pacueT uenHon nepegaym ¢ ponvkoBbiMK Lensamu gobasneHsl Lenu no 1ISO 606-94.
Ob6ecneyeHO KOppeKkTHOe NoCcTpoeHne 3Be3aoyek ans uenen tuna MNPLO FOCT 13568-75.

Peanu3oBaHa nHTerpaums co cnpaBoyHmMKoM (6ubnuotekon) CtaHgapTHBIX U30EeNUA Npu
NMOCTPOEHUN NOALUUMHUKOB U MaHXET.

MapameTpbl 3aTbINOBKU Tenepb onpeaensanTcs AN WMNUHOPUYECKUX LIecTepeH BHELIHEro
3auenneHus ¢ nobbiM Moaynem (B TOM Yucne, C NUTYEBLIMU U HECTAHAAPTHLIMU
MoaynsiMu).

PeannsoBaHo peanucTtMyHoe NoCTpoeHme YepBsaKkoB Bcex TUNOB (ZA, ZI, ZK, ZN1, ZN2,
ZN3, ZT1, ZT2) npu reHepauumn TpexmepHbIX MoAenemn.

Peann3oBaHO NOCTpPOEHME YEPBAYHOro Kosfeca Tuna ZA npu reHepauum TpeXMepPHbIX
Moaenen.

M3meHeH hopmaT oTobpaXkeHMs1 CTyrNeHen B AepeBe MogeNn NpunoxerHnss Banol n
MexaHudeckue nepegaum 2D.

B nepeyeHb Tabnuy, napameTpoB Ha LMNUHAPUYECKME LLECTEPHN BBEAEHbI TAabNMubl Ha
3ybyaTtble cekTopa.

Mpw pacyeTe UMNUHAPUYECKMX 3yByaTbix nepeaay BHELLHErO U BHYTPEHHErO 3aLenneHuns
peanusoBaHa BM3yanu3auus 3auenneHns B cTaTuke u AuHamuke.

|_|pl/l NOCTPOEHMN LULNOHOYHOIO Na3a npenoctaBiieHa BO3IMOXHOCTb «nocaanTb» Ha Ban Unn
B OTBEpCTUE mo6y+o noaxogduyro rno ArnHe LUMNOHKY, 6es orpaHn4eHusda no anameTpy
coegnHeHna, yCTaHOBJIEHHOIo CtTaHA4apTOM.

PeannsoBaH reomeTpuyeckmin pacyeT 1 NOCTPOEHNE BUHTOBOW 3y64aTon 3BONIbBEHTHON
nepegauw.

lMpn NOCTPOEHMN IBONBBEHTHBIX LUNLEB peanv3oBaHa BO3MOXHOCTb NOCTPOEHUS
HeCcTaHA4apTHbIX WMLUEB No NpoToTuny. B kayecTBe npoToTuna MoryT ObiTb BblOpaHb!
Wnuupbl n3 3apybexHblx cTaHgapTos, Hanpumep, DIN 5482.

HanonHeHune 6a3bl 3MepUTENbHBIX PONTMKOB 1 NMPOBOSIOYEK MPUBEAEHO B COOTBETCTBUE C
FOCT 2475-88.

Mpn nocTpoeHnn NpsiMoBOYHbIX LUMNLIEB peann3oBaHa BO3MOXHOCTb MOCTPOEHUS
HecTaHA4apTHbIX WMLEB No NpoToTuny. B kayecTBe npoToTna MoryT ObiTb BblOpaHbI
Wnmubl n3 3apybexHbix ctaHgapToB, Hanpumep, DIN 5471, DIN 5472, SAE J499a n 1. 4.

PeanunsoBaHo NOCTPOEHNE HepBAKa C pasmepamMn.

OTKOPPEKTUPOBAH MEXaHN3M pacLLUMPOBKN NapameTpoB CTENEHN TOYHOCTU
MexaHW4Yeckunx nepegau.

PeanunsoBaHa KOppEeKTHadA reHepaumna OTKPbITbIX LLUMOHOYHbIX MAa30B Ha LNNINHAOPUYECKNX
ydyacCcTKax Bana.

Peann3soBaHa BO3MOXXHOCTb npUMEeHeHnA Npon3BOJSIbHOro 40NyCTMMOro 3Ha4eHus
anamMeTpa posinka ana KOHTPOJA 3BOJIbBEHTHbIX LUNULEB.

WMcnpaBneHbl HangeHHble OWMOKN, B TOM YnChe OWmnbKn npu paboTe ¢ NCNOSNTHEHMAMM
mogenun KOMIMAC-3D n npu paboTte co cnpaBovHnkoM Matepuanbl n CopTaMeHThl.
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Cucmema npoekmupoegaHusi npyxuH KOMIAC-Spring

ﬂpmnomeHme nepenmeHoBaHO B Cucmemy NMPOeKmMuUpPo8aHUsi 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 CXKaTusa U
pacTskeHus. PacyeT NpyXunH CxxaTusi U pacTsKEHMS OCYLLLECTBNSIETCSA N0 METOAUKE
rOCT 13765-86.

®YHKUMOHANBHOCTL MO 3arpy3ke COXpaHeHHbIX AaHHbIX pacyeTa NpPYXuH nepeHeceHa
¢ hOpM NPOEKTHOrO M NPOBEPOYHOrO pacyeTa Ha rmasHy opMy, YTO No3BonseT
OCYLLIECTBUTb NOCTPOEHME, HE NPOBOASA 3aHOBO pacyerT.

[oGaeneHa BO3MOXHOCTb 3KCMOpTa AaHHbIX pe3yrbTaToOB pacyeTa B crieayloLimne
dopmaThbl:

- pokymeHT PDF;

- pokymeHT MS Excel,

- pokymeHT MS Word;

- pwucyHok JPEG.

MckniodeH BbIGOp MaTtepmana us cnpaBovHMka MaTtepuanbl U copTaMeHTbl Npu
pacyeTe NPYXMH CXaTusa 1 pacTsKeHUs, BCreAcTBme Toro, 4yto B Tabnuue 2 FOCT
13764 ansa kaxgoro knacca v paspsaa onpeneneH cBov Habop matepuanos.

M3meHeHa meToauKa NPOEKTMPOBAHWS TapenbyaThiX NPYXnH. B 0CHOBY MeToauKu
nonoxeH nogdop TapeneyaTtbix NpyxuH no NOCT 3057-90 B 3aBUCUMOCTHN OT
pabouen Harpysku. B npeabigyLien sepcum nogbop Npy>XMH OCYLLECTBASNCS TONbKO
no AvameTpy, a BBoaMMble napameTpbl F, n F1 npun BoiGope NpyxuH He
YUUTBIBANMCh.

Mpw pacyeTe TapenbyaTbiX NPYXMH NOSIBUNACh BO3MOXHOCTb aHanManpoBaTb cpasy
HECKOSbKO CXeM COOpPKW.

B pesynbTupytowen popme pacyeTta TapenbvaTbix NPY>KMH NosiBUIack BO3MOXHOCTb
COPTUPOBKU NO OOHOMY UITM HECKOMBKUM MOMSIM JAHHbIX.

B pesynbTupytoLLen popme pacyeta TapenbyaTbIX MPYXUH NoSBMAacb BO3MOXHOCTb
ncnonb3oBaHns punetpa. [JaHHyo dyHKUMOHANBHOCTb YA0OHO NCNonb3oBath, ecnm
Ha pasmepbl NPY>XMHbI HaKNaAbIBaeT OrpaHNYeHne KOHCTPYKUMs yana. MNocne
npoBefeHNs pacyeTa BbIBOAATCA BCe pe3yrnbTaTbl, YAOBNETBOPSAIOLLNE YCNOBUIO
nNpoYHoCTU. Hanpumep, TpebyeTca HanoXnTb orpaHMyYeHne Ha BHELUHWUI AMaMeTp
D1. [insa atoro Heo6xXxogMMO LLENKHYTb Ha 3HaYKe, NOSBMAIOLEMCH B NPaBOM
BEPXHEM Yrny 3arofioBka rnosns, n B OTKPbIBLLEMCS CNUCKE 3HAYeHWU BblIOpaTh Te,
KOTOpble YOOBNETBOPSIIOT OrPaHUYEHUAM KOHCTPYKLIMN.

McknioueHa BO3MOXHOCTb Bblibopa Matepuana us cnpasovHuka Matepuansl
COpTaMeHTbI NpY pacyeTe TapenbyaTbiX NPYXUH. Tenepb BbIGOp MaTepmnana
OCYLLEeCTBNAETCA TONbLKO U3 BbiNagalLero cnucka, T.Kk. B nyHkTe 2.2.1 TOCT 3057-
90 onpeneneH Habop MaTepmanos, N3 KOTOPLIX N3rOTaBNMBAOTCA TapenbyaTtble
NPY>KUHBI.

1.10. Jo6aBneHa pyHKLMOHANBHOCTb MO KOPPEKTUPOBAHUIO pacYETHbIX NapaMeTpoB

1.11.

TapenbyaTbIX MPYXWUH:
— cuna npv npegsaputensHon gedopmaunu;
- npegpapuTenbHas gedopmauns;

—  XOA MNPY>XMWHbI.

N3meHeH pexxmm NpoeKkTMpOoBaHUS NPYXWUH KpydeHUsi: Tenepb BMecTo «Mactepa
NPOEKTUPOBAHMA» UCNONb3yeTCs Ananor.

1.12. Jo6aBneHa hyHKLNOHANBbHOCTb MO KOPPEKTUPOBAHMIO pacyYeTHbIX NapameTpoB

NPY>KUH KpYYEeHUS:
- yron mexay Topuamu npyXuHol B CBO6OJHOM COCTOSIHUW;
- yron mexnay 3auenamu npyxuHbl B CBOG04HOM COCTOSIHUU;
- MOMEHT cuibl NPpU NpeaBapuUTENbHON AedopmaLnu;

- yron paboyero xoaa;

= war npyxXwuHbl.
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1.13. B pe3ynbTupyowmin Habop gaHHbIX pacyeTa NpyXMH Kpy4yeHus gobaBneH BbiBOA

MHOEKCa NPYXWHbl 1 Wara.

1.14. NcnpaBneHbl owWmnBKN 3arpy3kn AaHHbIX U3 hannoB paHee NPoBEeAEHHbIX 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, BXoaswas B Naker,
co3gaBarach kak oTgenbHoe Teno B getanu (*.ma3d).

MosiBuNack BO3MOXHOCTb M3MEHEHMUS BbICOTbI Tapenb4yaTomn NpYXuHbl (Naketa
TapenbyaTbIX NPYXWH) Nocne BCTaBkU B COOPKY NyTemM U3MEHEHUsI 3HaYeHUs
BHelHen nepemeHHon L (ona naketa — Lpak). Takum 06pa3om MOXHO NonyynTb
MOAENb NPYXMHbI (NakeTa) B paboyeM Unm npoMexxyTo4HOM COCTOSTHUM.

MosiBUNack BO3MOXHOCTL AeopMaunm NpyXuHbl KpyYeHs nocre BCTaBku B COOPKY
nyTeM M3MEHEHUS 3HAYEHMSI BHELLHEN nepeMeHHon fi (yrnosas gedopmauust). Takmm
06pasom MOXHO NoMy4YMTb Mogesb NPYXXMHbI B pabovemM 1nm NpoMexxyTO4HOM
COCTOSIHUM.

Mogenu npyXvH Tenepb NONHOCTbIO NapamMeTpuU3oBaHbl, YTO No3BonseT nogobpatb
pasmepbl 3aLenoB Uy Apyrue napameTpbl Npu 3CKM3HONW npopaboTke y3na.

[o6aBneHa BO3MOXHOCTb co3aaHust 06bEKTOB crelundmkaumm npu NocTPOEHUN
TapenbyaTbIX NPYXUH.

Ons NPYXWH KpyYeHUA U TapenbYaTbiX NMPYyxXnH nobaeneHo obbeanHeHne
COCTaBNAOLNX UX OOBEKTOB B MaKpO3/1ieEMEHThI.

MosiBunack BO3MOXHOCTb MOCTPOEHUSI TPEXMEPHOW MOAENM MPY>XUHbI PACTSHKEHUS.

Ons obneryeHus BOCIMPUATUA TpexmepHon mMoaenu npyxuHol B Hen aBToOMaTUYeCKU
OTKITKO4aeTCA OTO6pa)KeHVIe 3CKM30B U MPOCTPaHCTBEHHbIX KPUBbIX.

McnpaBneHbl OLLMGKN NOCTPOEHUSI TPEXMEPHOWN MOLENN MNPYKUHbI KPYYEHUST C NEBOW
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 AOKYMEHTE.
Mepen BcTaBKOM N306paXkeHNst OTPUCOBLIBAETCS (DAHTOM, YTO NMO3BONSET
NOMNb30BaTENO KOHTPONMPOBATb PasMeLLeHne NPY>XUHbI. Bua, B KOTOPbIN BCTaBNsieTCS
n3obpaxeHve, AenaeTcst akKTUBHbIM.

[Na Npy>XuH CxaTus, pacTshKeHus, KpyHeHMs 1 TapenbYaTbiX 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 gedopmaumnsam, a Takke Ha BbIBop rpynnbl TOYHOCTU
Nno reoMeTpuUYeCcKMM NapamMmeTpam, ecnmn guameTp NpPoBOSOKN MeHbLue 1,6 Mm. B
cootBetcTBUM ¢ TOCT 16118 — 70 (NnpyXuHbl Cxxatusi n pactshkeHus) n OCT 92-
8847-77 (NpyXuWHbI KPyYeHNH) NpY AnameTpe NPOBOSIOKM MeHbLUe 1,6 MM Ans
NPYXMHbI MOXXHO HAa3HAYUTb TOSNbKO 2-10 UK 3-10 rpynMny TOYHOCTH.

McnpaBneHo hopMrpoBaHne pasMepHbIX Haanncen B YepTexax NPY>KMH oxaTus n
pacTsXeHus.

WcnpasneHo o603HavYeHne LWepoxoBaToCTu.

[ns yepTexen NPY>XUH CXKaTUNA, pacTSXXEHUS, KpyYeHUs 1 TapenbyaTbiX NPYXuH
nobaBneHo 0603HaYeHNEe HeyKa3aHHON LLIEPOXOBATOCTH.

[Ns npyXuH cxatua n pacTsaXeHus ucnpasneHa ownbka opMmpoBaHns gonycka
Ha ANMHY NPYXVHbI B CBOBOOHOM COCTOSIHWUM: €CINN KOHTPONUPYIOTCA ABE HArpy3ku
(F1 n F2), To npegenbHble OTKITOHEHUS ANWHBI NPYXXWUHbI HE yCTaHaBnuBatoT (. 2.6
FOCT 2.401-68).

McnpaeneHbl olwmnbKkn NOCTPOEHNS cnupanen NPY>XMH KPYYEHUST U MPYXUH
pacTsKeHUs; NOCTPOEHNA 3aLenoB NPYXNHbI PaCTSKEHMST; MOCTPOEHUS KOHLIOB
NpyXuHbl cxatna npu n2=0,75 1 n3=0,75.

[ns NnpyXuH cxxaTusi ucnpaeneHbl owWnbKkn npu opMmnpoBaHMmn 4OMyCKoB
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OTKMOHEHMS NepneHANKYNSPHOCTU TOPLEB.

3.10. ns npyXuH pacTsiKeHus UaMeHuUscs BbiIbop HanpaBneHus oTrmba 3auenos:
Tenepb HanpasBneHne onpegensaeTcs aBToMaTuyeckn B 3aBUCMMOCTU OT
KonuyecTtea pabo4ymx BUTKOB.

3.11. Ona nakeTa TapenbyaTtbiX NPYXWH Ao06aBUNack BO3MOXHOCTb OTPUCOBKM
anarpammbl B cooTBeTCcTBUM ¢ pekomeHpaumsammn FOCT 2.401 — 68 (4epT 16, 17).

3.12. [ina TapenbyatbiX NPYXMH UCMpaBNeHo 3Ha4YeHne TBEPAOCTH, yKasbiBaeMoe B
TEXHMYECKNX TpeboBaHusIX, B cooTBeTcTBMM C M. 2.2.2 TOCT 3057 — 90.

3.13. [Ins TapenbyaTtbix Npy>X1MH gobaBrneHa BO3MOXHOCTb BbiOOpa nonb3oBaTtenem
onpegensoLlero HanpskeHs B COOTBETCTBYHOLLEN KPOMKe, KOTopoe byaeT ykasaHo
B TEXHMYEeCKMX TpeboBaHusaX. [1o ymonyaHuio npegnaraeTcst HanpsbkeHne B KPOMKe
ONSA NPYXWHbI, NCMNbITbIBAIOLLEN LIMKITMYECKOE Harpy>xeHune, B 3aBUCMMOCTU OT
cooTHoweHunst napameTpos D1/D2 n ss/t (n. 1.2 FTOCT 3057-90). B Tom cnyyae, ecnu
BbiGpaH BTOPOW Knacc NPY>XuHbl (BUA HAarpy>XeHnst MOXXeT ObITb Kak CTaTUYeCcKnM, Tak
N LMKINYECKNM), MOXHO BblbpaTb onpeaensioLiee HanpskeHme, COOTBETCTBYHOLLEE
CTaTM4eCKOMY BUAY HarpyXeHus.

3.14. [Ins npy>XUH KpyYeHUsi ucnpasreHbl OTKIOHEHMUSI HA MOMEHTbI CUS U YrIoBble
nedopmaunn B cootBetctBue 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, NO3BONSOLAA Co34aTb
napameTpu4ecKyto TPaeKTOpPUIO NyTeM NOCTPOEHUS B MPOCTPAHCTBE OTPE3KOB U Ayr U
nocrneayrLero opueHTUPoOBaHUS UX NPY MOMOLLM NPOCTPAHCTBEHHbIX OrpaHUYeHun
(coBnageHue, COOCHOCTb, NapanfenbHOCTb, NePNeHANKYNSPHOCTb U T. A.) N pa3MepHbIX
orpaHn4yeHni.

[lobaBneHa komaHga 3amMeHUmMb 3;1eMeHm, No3BONsALLLAs 3aMEHUTbL OAUH NMbo
HECKONbKO 3N1eMeHTOB TpybonpoBoaa yKka3aHHbIM 3/1EMEHTOM.

Tenepb B 06beKT cneundmkaumm Tpybbl onumoHanbHO MoryT 6biTb NpefaHsbl ANnHa u
mMacca getanu Tpy6bl. BknoyeHne nepegaym aTux AaHHbIX, @ TakKe HacTponka eauHuL,
n3MepeHusa nponssoasaTcsa B Avanore KoHghuaypayusi npusioXeHusi Ha BKNagke
Omyemsl.

[lopaboTaHbl kOMaHAbl NOCTPOEHNS TPYOONPOBOAOB: TENEepPb OTBOAbI U TPOMHUKM,
ncnosb3yemMble NPy NOCTPOEHUN TpyGonpoBoaa, MoryT BbiTb BblGpaHbl HEMNOCPEeACTBEHHO
n3 cnpaBoYHMka CTaHOapTHbIe U3genus.

No6GaeneHa komaHaa Konupoeams mpaekmopuro, NO3BOSAIOLLAS KONUMPOBaTb
TPaEKTOPUIO U TOYEYHbIE 0BBEKTLI B JOKYMEHTE.

,Elopa60TaHa komaHaa CneyuanbHass mpy6a:
B AOKYMeHTe-AeTanu gobasneHa BO3MOXHOCTb CO34aHnsi 0GBbEKTOB cneumdpukaumm
ansa Tpybbl-Tena, a B criyvyae peaaktupoBaHusa Tpybbl — aBTOMaTUYECKOro OBGHOBNEHNS
AaHHbIX B cneundukaumm;

- pobaeneHa onuusa TosibKO MO KacamesibHbIM, BKIIOYEHNE KOTOPOW NO3BONSET
yKasblBaTb B Lienoyke 0O bEKTOB NOCNEAYHOLLYIO KPMBYHO, TONIbKO €CM OHa COMpsiKeHa
no KacaTenbHOW C npeablayLien;

- Tenepb B NpoLecce NOCTPOeHNs TPyObl B AeTanu onumoHanbHO MOryT ObiTb CO34aHbI
npucoeguHUTENbHbIE TOYKN.

HopaboTtaHa komaHga Co3damb akcoHOMempu4yecKyro cxemy:. nobasneHa onunst He
yyumbigeamb macwmab cxemsbi. OHa no3BonseT ynpaenatb pasmepamu YO npu
BCTaBKe B CXeMy — C y4eTOM Maclutaba cxemMbl unu 6e3 Hero.
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lNpunoxeHue MemannokoHcmpykyuu 3D

1.

Hob6aeneHa komaHoa TpexmepHbIl KapKkac, NO3BONsLWasi co3gatb NapaMeTpUHeCcKni
TPEeXMepHbI KapKkac nyTemM NoCTPOEeHUs B NPOCTPAHCTBE OTPE3KOB M Ayr 1 NocrneayoLwero
OPVEHTUPOBAHNSA UX NPU NOMOLLU NPOCTPAHCTBEHHbIX OrpaHMYeHnin (CoBnageHue,
COOCHOCTb, NapannenbHOCTb, NePNEHANKYNSPHOCTb U T. A.) U pa3MepHbIX OrpaHUYeHuiA.

MepepaboTtaH n gononHeH ananor KoHguaypayusi NpusoXXeHust:

- TloaBunucb aNeMeHTbl ynpaBneHus, No3BonNsLmne 3aaatb npasuna MMeHOBaHNSA
HOBbIX KOHCTPYKLMI, CO34aBaeMblX KOMaHAaMu NpUNoXeHus;

- Bknagka Habop copmameHmoe 3ameHeHa Bknagkon Palsbl. Bknagka cogepxut
cnucok ¢arnos HabopoB WabnoHoB Npodunen, NOAKMHOYEHHbIX K MPUITOXKEHNIO.
Habop wabnoHoB npodunen npeactaenset cobon mogerns cOopku, B KOTOPOW
cofepxartca napameTpu3oBaHHble MOAENU Npodunen ogHOro coptameHTa (Hanpumep,
Habop yronkos).

HobaBneHa koMaHaa Yoanumb KOHCMPYKUUIO, NO3BOSAIOLLAA NO3BONAIOLLAA YAANUTb
13 cOOPKN OOHY UITN HECKOSBKO KOHCTPYKLUMUIA C OOHOBPEMEHHbBIM yaaneHnem ¢ gucka
dannos mogenen getanen, BXogswmx B yaansemble KOHCTPYKLUMWMN.

[o6aBneHa komaHaa Yodasiumsb pa3desKy, No3BonsALwWwas yaanuTb yrrnoByo nubo
CTbIKOBYIO pasgenky Mexzay napou BblOpaHHbIX AeTanen KOHCTPYKLUK.

HopaboTaHa komaHnaa lMpoghusib Mo Kpueol: TeNepb OHA NO3BONSAET CTPOUTL AeTanb No
HECKONMbKMM rNaako conpsiXeHHbIM 00pa3syoLLmM.

[opaboTaHbl KOMaHAbl MOCTPOEHUST AeTanen KOHCTPYKLMK:

- B MHTepdencbl komaHa JobaBeH pacKpbIBaOLWMNCA CMMCOK, COAEPKALLUN nepeveHb
HabopOB COPTAMEHTOB, NOLKIOYEHHbIX B KOHbUrypaumm npunoxeHuns;

— B npouecchl kKomaHg gobasneHbl aHTOMbl HanpaeneHUN OTCTYMNOB 3NIEMEHTOB
METaNOKOHCTPYKLUKN OT Y3r10B 00pasyoLLnX.

HopaboTtaHa koMaHga O6HoeuMb OaHHbIe 0 MOOesIU: Tenepb BbINONHAETCS 06GHOBMNEHMEe
ANVHbI Npodnna, TonwmHbl acoHKM 1 pedpa XKecTKOoCTU B cneuudukauun. Takke, ecnv B
ananore KoHgbuaypayusi npunoxeHus BknioveHa onuns JJobaensmb 3HavyeHue
OJIUHBLI/WUPUHBLI K UMeHU demarsu, TO No pe3ynbTataM paboTbl KOMaHAb! BbINOMHAETCA
oOHOBEHME MMeHN geTanu B [lepeBe NoCTpoeHus.

Ll,opa60TaH Moayrnb KoHBepTauuu B DSTV-cbopmar:
AobasrieHa BO3MOXHOCTb NakeTHOW KOHBEpTaLuu;

- popaboTaHa KOHBepTauus KOCbIX CPe30B AN npodunen, He MerLLnX hacok B
MaLUMHHBIX NNOCKOCTSX;

— nosiBuriacb BO3MOXHOCTb KOHBEPTaLUUK Npodomnen Co CTbIKOBOW pasgesikon.

PeanunsoBaHa nogaepka YeTblpex pa3smMepoB 351EMEHTOB ynpaBreHnsa nHtepdenca
(nepekntoyaTenemn, KHOMOK, MUKTOrpaMm U T.1.).

Bubnuomeka nocmpoeHusi pa3eepmok

1.

w

[lob6aeneHa HoBas kKomaHAa Pa3eepmka noeepxHocmu, KOTopas no3sonseT
pa3BopaymBaTb UNMMHOPUYECKME N KOHUYECKME MOBEPXHOCTM (MOBEPXHOCTM OCTarbHbIX
TMNoB He obpabaTbiBatoTCs).

Hob6aeneH anemeHT TponHuK Tvn 3.
MosiBunachk BO3MOXHOCTb MOCTPOEHUS TPEXMEPHBIX MOAENEN 3NEMEHTOB BMBNNoTeKw.

ONTUMM3NPOBAH IKCNOPT B TEKCTOBBLIN (hopMaT (B YAaCTHOCTU, B criydae paboThbl ¢
GONbLUNM KONMMYECTBOM IKCMOPTUPYEMbIX 0ObEKTOB); f0OaBNeHa BO3MOXXHOCTb
ynpaBneHusi O4UCTKON CrmcKa aKcrnopTa.

CospnaBaemble YepTexu Tenepb 0popMMATCA COrMacHO HAacTPOKKe AN HOBbIX
[IOKYMEHTOB.

MosiBuNack BO3MOXHOCTb BblOOpa T1na CTPEriok y NpOCTaBsieMbIX pa3mepoB.
OTkoppekTnpoBaHa paboTa ¢ anemeHToM TPonHUK Tmn 1.
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8. Tenepb npn HOpMUPOBAHUM YepTexa U MOAENN dNEeMeHTa aBTOMaTUYECKUN 3arnoNHAITCS
cBoWicTBa HaumeHogsaHue n Obo3Ha4vyeHue.

9. PasbnoknpoBaHO nNepekrtoyYeHne A3blkoB HTepdeca.
10. WcnpaBneHbl HaAeHHbIE OLUNGKN.

3ameyaHue. BubnunoTteka NOCTPoeHUs pa3BepToK NnepeHeceHa B MalLMHOCTPOUTENbHYIO
KOHurypaumio n3 CTpomTensHOn KoHuUrypauuu.

lNpunoxeHue lNpecc-gpopmbi 3D

1. [obGaBneHo aBTomMaTnyeckoe pas3bueHne rpaHen no nMHUK ovepka.
2. ONTUMU3NPOBAH N YCKOPEH anropnTM NOCTPOEHUSA NOBEPXHOCTUN PacKpbIBaHUS.

3. [Hob6aBneHa BO3MOXHOCTb MHTEPAKTMBHOIO NOCTPOEHMS YaCTU NOBEPXHOCTU pacKpbiBaHNSA
KomaHgamun mogenupoBaHunsa nosepxHoctenn KOMIMAC-3D.

4. YnydweHo NoCcTpoeHue NMMTHUKOBOW CUCTEMbI U YNPOLLEH Nepexos OT aHanmsa getanu K
NOCTPOEHNIO MOLENWN OTINBKN.

Bu6nuomeka pac4yema pa3MepHbIx yenel

B komnnekT noctaekm 6ubnmoTtekn BknoveHo PykoBoACTBO nosnb3oBatens (dann
Pykosodcmeo_rnonb3ogsamens.pdf).

N3MeHeHuUe KoMrisiekma nocmaeku

M3 KomnnekTa nocTtaBku UCKITHOYEHDI:
— bubnuoTteka 3NemMeHTOB KMHEMAaTUYECKNX CXEM,
- bwubnunoteka anemeHTOB rmapaBiiM4eCKknX N NHEBMAaTUYECKNX CXEM.

Omnuyus eepcuu 14 om eepcuu 13 SP1

lNpunoxeHue Tpy6onpoeodnbi 3D

1. W3 npunoxeHusa UCKMoYeH KoHTenHep wabnoHos. [lJobaBneH HOBbLIN TMNOBOW HAbop
Tpy6bi.

2. [opa6oTtaH guanor KoHgbuaypauyusi npusioxeHus:
— [pobaBneHbl anemMeHTbl ynpasneHud, nossonstwme 3agasatb YO Tunosomy Habopy;
- pobGaeneHa Bknagka Tpaekmopuu Ans HACTPONKN TPAEKTOPUIA, CO30aBaEMbIX
komaHgamum MpunoxeHus, n nogknodeHns danna GubnmoTekn TpaeKTopui.

3. [Hopab6oTtaHa komaHga Tpacchbil:
- Tpaccbl Tenepb MOTyT COAEpXaTb OTPE3KU, AYTM U KOHTYpPbI;
- nosiBMNacb BO3MOXHOCTb 3a4aBaTb LBET U CTUMb IMHUKN A58 TPAeKTOpUA, BXOLALLNX B
Tpaccy.
4. [opabotaHa komaHaa Becmpoumb 06x00: nobasrneH HOBbIN cnocob BcTpamBaHua obxona
— lMapannensbHo ocam.

5. B komaHgax lMocmpoumb mpaekmoputo 1 CoeQuHUMb mpaekmopuel B3aMeH
BPEMEHHbIX OOBLEKTOB TEMEPb UCNOMb3yeTcst haHTOM Napannenenunesa.

6. [HopabotaHa komaHOoa Pazamecmumsb 3/1eMeHm:
— pobGaBneH aBTomMaTUYECKUA CMOCOO pasmeLleHNS 3NTIEMEHTOB;
- npu gobaBneHnn anemeHTa Ha Tpyby Tpyba MOXeT ObITb paszaeneHa Ha 4YacTu.

7. [Oopa6oTtaHa komaHaa lMMocmpoeHue mpy6:

— M3MEHEH MeXaHn3M NPOXOXAeHMs NpsiMbiX y4acTkoB OOHoU mpy6ou: Tenepb
uenbHasa Tpyba MoxeT ObiTb MOCTPOEHA MO HECKONBbKUM KPUBbIM, NPy
HeobxoanmMocTn — ¢ 06X040M YrioB pagnycom;

- nosiBuncst aHTom Tpy6bl;
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- Tpyba MOXeT ObITb NOCTPOEHA B AOKYMEHTE-AeTanu;

- Tenepb Tpyba Ana NnocTpoeHus MoxeT ObiTb BbibpaHa nyTem KONMpPOBaHMS CBOWCTB
Tpy6bl n3 cbopku, n3 TMNoBoro Habopa Tpy6, n3 KopnopaTMBHOro cnpaBoYHUKA
Matepuanbl n CopTaMmeHThbl.

8. [obGaBneHa HoBasi kKOMaHaa M3MeHUMb mpaekmopuro mpy6bl.

9. [HOopabotaHa komaHoa CoeduHUMb y4acmKu: Tenepb B KA4eCTBE UCXOAHbIX 0ObEKTOB
MOryT MCNOSb30BaTbCA KPUBONUHENHbIE pebpa.

Cucmema npoekmupoeaHusi npyxuH KOMIAC-Spring

1. TlosiBunacb BO3MOXHOCTb U3MEHEHWSI ANWHBI NMPY>XUHbI CXaTusi B paboyemM COCTOsHUM
nocne BCTaBK1 MoOAENM NpykuHbl B COOpKY. PeanuayeTcs 3a cyeT 3agaHns 3HaYeHns
BHeLUHen nepemMeHHon L.

2. TMosiBunacb BO3MOXHOCTb UCMNOMNb30BaTb OAHY U Ty Xe MOAENb MPYXWHbI CXXaTusi, No-
pasHoMy nogkaTomn B cOopke.

3. [MosBunacb BO3MOXHOCTb M3MEHEHMWS HANpPaBreHNA HaBUBKM B MOLENMN NPYXMHbI CKaTUSA.
[na nameHeHnst HanpaeneHUst HaBUBKN HEOBXOANMO MOMEHSTE 3HAYEHNE NepPEMEHHON
Direction (1 — HanpaBneHue HaBuBkM NpaBoe, 0 — HanpaBneHne HaBUBKM NEBOE).

4. TlosiBunacb BO3MOXHOCTb peaKkTUpOBaHWNSA yXXe NOCTPOEHHOW Moaernu 3a cHeT Habopa
nepemeHHbIX [L, Direction, D1, d, n, n2, n3]. 3agaBas 3Ha4eHUsA NepeMeHHbIX, MOXXHO
NOMHOCTbIO NEPECTPOUTb MOAESb, B TOM YNCIE MOMEHSTb YNCIO NOAXKaTbIX U
06paboTaHHbIX BUTKOB, 1 Aa)ke NOCTPOUTb Takyto MOAENb NPYXWHbI, KOTOPYIO
HEBO3MOXHO paccymuTaTth ¢ nomowbo KOMITAC-Spring.

5. WcnpasneHa owmnbka NOCTPOEHUSA MOLENMN NPYXMHbI CKaTUA C YACIIOM NoaXaTblX BUTKOB
n2 = 1 1 yncnom obpaboTaHHbix BUTKOB N3=0,75 (B npeablayLLen Bepcun npyxnHa
cTpounack ¢ napameTtpamm n2 =1 n n3 =0,5).

6. [Mpu NOCTPOEHMMN NPYKUHBI CXKATUS C YUCIIOM NOAXKaTbIX BUTKOB N2=1 1 Yyncrom
o6paboTaHHbIx BUTKOB N3=0 no6GaBneHo NocTpoeHne kacaTernbHON MNIOCKOCTU K TOpLYy
MPY>XUHbI — A1 BO3MOXHOCTM CO34aHUsi B COOpKe CONpPsiKEHWN.

7. W3 Habopa 06bEKTOB, COCTABMSALMX MOAETb MPYXKUHbI CXXaTus, ncknodeHa «Ocb
nepeceyeHus aByx nnockocten:1». [na noctpoeHns conpskeHnsa « COOCHOCTb» Tenepb
ncnonesyetcsa «Ocb Z» aBCONOTHOM CUCTEMbI KOOPAMHAT MOAENUN NPYXUHbI.

UnmeepupoeaHHasi cucmema
npoekmupoeaHusi mesn epaweHusi KOMIAC-Shaft 2D

1.  OdpopmnieHne YepTexen (Tabnuubl NapamMeTpoB MeXaHUYEeCKNX nepeaad, pasmepbl 1
0603HaYeHns1 Ha BbIHOCHbIX 3rieMeHTax) NpMBeaeHO B COOTBETCTBME CO cTaHaapTamun PO.

2. WaMeHeH npuHuMn NPOBEPOYHOro pacyeTa KIMHOPEMEHHON nepeaayn.
3. YcTpaHeH psag ownbok, 0BHapy>KeHHbIX B NpeablayLnX BEPCUSX.

N3MeHeHuUe KoMrisiekKma nocmaseku

N3 komnnekTa noctasku uUckntoveHa KoHcTpykTopckas GubnuoTeka.

Omnuyus eepcuu 13 SP1 om eepcuu 13

lNpunoxeHue Tpy6ornpoeodnbi 3D

HopaboTaHa komaHaa CneyuanbHasi mpyba:

- T[loBOpOTbI TPAeKTOpUKN TENepb NPOXOAATCA paanycomM. Ytobbl 3agatb pagnyc
noBopoTa, MOXHO BBECTM €ro abCcomnTHOE 3Ha4YeHne Unm KoadpurumMeHT ans ero
BblYMCNEHNSI HA OCHOBE AnamMeTpa TpyObl.
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- TlosBunacb BO3MOXHOCTb pa3feneHus cneumansHon Tpybbl B npoLecce NOCTPOeHUs
Ha HECKONbKO TPYO B Criyyae, eCnun Ha TPAeKTOPUK YXKe YCTaHOBMEHbI 3IEMEHTHI
Tpybonposoaa.

NHdpopmauus
o [NpubopocTpontensHon KoHdpUrypauum sepcun 16—18.1

Omnuyus eepcuu 18.1 om eepcuu 17.1

KoHeepmop eCAD-KOMITAC

1. lMosiBunacb BO3MOXHOCTb CO34aBaTb MCMOMIHEHNA B TPEXMEPHON MOAENN COOPKM
nedatHomn nnathbl, ecnn B eCAD-cucteme Cxema anekTpuyeckas npvHumMnuaneHas umeet
BapuaHTbl No cocTaBy KOMMoHeHToB (Variants).

2. [Onsa getanu neyaTHOM NNaTbl NOSIBUNAcb BO3MOXHOCTb 3aaaBaTb Cgolicmea cOopKuU v
Ceolicmea komnoHeHma (O6o3Ha4YeHe n HanmeHoBaHMe) HEMNOCPEACTBEHHO B
cTapToBOM OKHe 3D-koHBepTepa.

HobaBneHa BO3MOXHOCTb KOPPEKTHOrO 3anofiHeHmMs CBOMCTB KOMMOHEHTOB TPEXMEPHOW
mMogenu neyaTHoun nnatel 3 BOM-canos B cnyyae coctaBHoro Mo3nynoHHoro
0603HaYeHNSA KOMMNOHEHTOB.

Mpumepsbl o6o3HaveHun: A1_R2, A4.DD1. lNopaepxusatoTca pasgenutenuy B Buae
HWXHEro noayepkmanns (_) 1 TOYKu (.).

3. [opabotaHa CnpaBo4Has cuctema.

O6opydoeaHue: Kabenu u xxeymsol

1. M3MeHeH NpuHLUMN NOCTPOEHUSI NPOCTPAHCTBEHHbIX KPUBLIX-TPAEKTOPUIA: Tenepb nUX
HeobxoaMmo co3gaBaTh B NoAcOOpkax COOTBETCTBYIOLLMNX XKryToB/kabenewn, a He B
rofIoBHOM cOOpKe n3genusi.

2. TMosiBunacb yHKUMS HENOCPEACTBEHHOIO MOCTPOEHUSI TPacc M Ten NpOBOAHMKOB, 6e3
npeaBapuTenbHOro NOCTPOEHUS KPUBBIX-TPAEKTOPUN (B TEKyLLEN peanusaunm SOCTynHa
dYHKLMS NOCTPOEHMS TpacC B BUAE NPOCTPAHCTBEHHbIX JTOMaHbIX);

3. MNosiBnnack hyHKUMSA HENOCPELCTBEHHOIO YKa3aHMs CyLeCTBYHOLLMX KPMBbIX 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. TMosBnnack yHKUNSA KONMMPOBAHUS CYLLIECTBYHOLNX NPOCTPAHCTBEHHbIX KPUBBIX,
BblOpaHHLIX B KA4eCTBE OCHOBbI ANSA CO34aHMs Tpacc NPOBOAHUKOB.

6. [nsa obecneyeHnsa eguHCTBa NPUHLUKUNOB paboTbl ¢ Moaensamu, paspaboTaHHbIMK B
KOMMAC-3D Bepcun 17.1 n 6onee paHHuX, B COCTaB NPUMNOXEHUSA BKMOYEH CcrneumanbHbIn
cny>xebHbI KOHBEPTEP, KOTOPLIN NepemMeLLaeT KpMBble-TPaekTopmm U3 rofioBHON COOPKM B
noacOOpKM KOHKPETHbIX XryToB/Kabenen.

7. [opaboTtaHa CnpaBo4Has cuctema.
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8.

VMcnpaBneH psg YacTHbIX OLLIMOOK.

Omnu4usi eepcuu 17.1 om eepcuu 16

KoHneepmop PdiF-KOMITAC

1.

2.

[MosiBunacbk BO3MOXHOCTb MOCTPOEHUS TPEXMEPHOW MOogenu cbopkm nevyaTHOW nnaTbl.
McxoaHble gaHHble — channbl B popmatax PDF n PCB.

PeanunsoBaHa nogaepxka 6nbnuotek anemeHtos KOMIMAC-3D (popmaT dhanna
6nbnnotekn — *.kle).

O6opydoeaHue: Kabenu u xxaymbi

1.

10.

11.

12.
13.

[lo6aBneHa BO3MOXXHOCTb NpW NOCTPOEHNUM TPACC XKryTa yunTbiBaTb HE BCE KPUBbLIE,
NOCTPOEHHbIE B COOPKE, a TONMbKO T€ NMOMaHble, KOTOpble ABMASIOTCA TPAEKTOPUAMU 3TOrO
XryTa.

MosiBUnack BO3MOXHOCTb CTPOUTL NMOKOHTAKTHbIE COEAMHEHWUSI BHYTPY MEXNPUGOPHOro
XryTa.

MosiBunack BO3MOXHOCTb NoAbMpaTh BCroMoraTesnbHble MaTtepuanbl (TPyOKM, onneTky u
T.M.) C Y4ETOM BHELLUHEro AnameTpa NPOBOAHUKA UMW BETBU XKryTa, ¢ hunbTpaLmen cnucka
maTtepuarioB Mo COOTBETCTBYIOLLEN BENNYNHE.

[lo6aBneHa BO3MOXXHOCTb aBTOMATUYECKM (hOPMMPOBATL CMIMCOK YacTO UCMONb3YEMbIX
maTepuanoB (M36paHHbIU Habop) 1 BbIONUpaTb MaTepuanbl U3 3TOro Crucka.

3 naHenun NHCTpPYMEHTOB NPUIOXEHNs NCknoyeHa komanaa lepecmpoums mpaccbi
JKeyma, TaK Kak oHa AybrnmpoBarna aHanornyHble onepaumu B komaHge Pedakmuposamb
mpaccbl/Co30amb MoOesib Kayma.

PeanunsoBaHo aBTOMaTU4ECKOE Ha3Ha4YeHne CBOMCTBaA HaumeHogaHue onsi Ten, KOTOPbIMU
MOAENNPYHOTCS MPOBOOHUKN:

- Npu MOAENUPOBAHUN NOKOHTaKTHbIX COeANHEHNN B HauMeHo8aHUU yKa3blBaeTCs
Mapka npoBoda unu kabens; y4acTku XryTta, rae npoxoauT My4oK NpoBOAOB,
nonyyawT HaumeHosaHue «OBLUN y4acToKy,

-  MpY MOAENUPOBAHNN MEXMPUOOPHLIX COEQMHEHUIN BETBU XryTa NnosiyyaroT
HaumeHosaHue, cocToslee U3 Cnncka MapoK NPOBOAOB N UX KONUYECTBA.

MosiBUNachk BO3MOXHOCTb cO3faBaTb B COOPKE XXryTa MOAENb 3aLMTHON TPYOKM mnu
OonneTku, HageBaeMor Ha OBLLMIA y4aCTOK XryTa HaubonbLlero gnametpa. B pesynbtate
co3gaeTcs Terno C HaMMEeHOBaHMEM, COOTBETCTBYHOLLIMM Mapke TPYOKM M onneTku.
MosiBUNack BO3MOXHOCTb [06aBNATb K COeANHEHUAM XryTa HakoHe4YHUKuU (KnemMmbl,
3aXMMbl) U3 TEKCTOBOro chavina unm n3 CnpaBoyHuka CtaHgapTHbIE N3genus.
Hobaensemble getanu He oTobpaxatoTcs B cOOpke, HO YYMTbIBAKOTCA B crieundukaumm K
cbopoYHOMY YepTeXy, a TakKe B ANEeKTPOHHON CTpyKType ngenus B JIOLUMAH:PLM.
MepepaboTaH MHTepdenc komanabl Tabnuya coeduHeHul. [1ns BBoaa AaHHbLIX MO
MEXO6T04HbIM M MOKOHTAKTHbIM CBA3SM NPeayCMOTPEHbI OTAENbHbIE MHTEP(ENCHI.

B okHe Tabnuuya coeduHeHull NosiBMNacbk BO3MOXHOCTb B NPOLECCe CO34aHUSA HOBbIX
Tpacc npuv BbIGOpe HaYanbHOro N KOHEYHOrO aApPEeCOB yKa3biBaTb KOMMOHEHTHI
HenocpeaCcTBEHHO B OKHE MOAENMW.

B c6opoyHOM YepTexe XryTa ¢ MOKOHTaKTHLIMU CBA3SIMU MOXET ObITb OMUUOHANBHO
oTobpakeHa ynpolleHHas Tabnuua coeauHeHUn ans KOHTPOrs.

HopaboTtaHa CnpaBo4yHas cuctema.

|/|CI'IpaBJ'IeHbI 3aMeyYeHHble OLLINOKK, B TOM Yucne 02 1] ownbok npun pa60Te NPUNoXeHnA C
MoaenAamMmn, B KOTOPbIX NCNOJb3YHOTCA MacCUBbI.
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KoHeepmop eCAD-KOMITAC

1.

2.

B uncno nogaepxuneaembix eCAD-cuctem BrntodeHa CATP Delta Design komnaHum
Eremex (ProSoft).

MosiBunack BO3MOXHOCTb NPOCTAHOBKM NO3MLMOHHBLIX 0603HAYEHWIN KOMMOHEHTOB Ha
accouMaTMBHOM YepTexe, NOoNy4eHHOM C TPEXMEPHOW MOAENU NevYaTHOW nnartbl.

Mpwn co3gaHum TpeXMepPHON MOAENN NevaTHOM nnathbl Jo6aBrneHa BO3MOXHOCTb
3anosiHEHMS CBOMCTB KOMMOHEHTOB COOPKU AaHHbIMMK, XpaHawmmuca 8 BOM-danne.
HacTpoiika wabrnoHoB 3anonHeHNst CBOMCTB aHarormyHa HacTpolike wabroHoB
3anosnHeHus rpad TEKCTOBOW KOHCTPYKTOPCKOM AOKYMeHTauun B TEKCTOBOM KOHBEPTOPE.

Ll,o6aBneHa BO3MOXHOCTb USMEHEHNA MECTOHAXOXAEHNA Nankmn ¢ MoaenamMm
3neKTpopap,V|0M3,u,envu7| Npu NOCTPOEHNN peanmnCTUYHbIX Mogernen nevaTHbIX nnart.

MosiBUnack BO3MOXHOCTb 3aNOMUHATL M YyCTaHaBNMBaTb «MO YMOMYaHUIO» NyTb K KaTanory
C TpexmepHbIMK Mogensimu OPU, ncnonb3yembiMu Npu NOCTPOEHUN PeanUCTUYHbIX
MoZenel neyaTHbIx nnar.

Mpwn co3gaHum yCrioBHOM rabapuTHOM MOAENN NeYaTHOM NnaTtbl BCE MOOENIM KOMMOHEHTOB
Tenepb 3anncbiBaloTCa B COOPKY Kak nokanbHble getanun. Cos3gaHne 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 nonydeHns TpexmMepHon Mogenn XKryta yMeHbLWnocb B 3—5 pa3 B 3aBMCUMOCTM OT
CINOXHOCTM XryTa.

Papuycbl n3rnba Betsen BHYTPU 06LLMX Y4aCTKOB Tenepb TOYHO COOTBETCTBYHOT paauycam
n3rnba obLUMX YHaCTKOB, YTO YNyYLLMIO BU3yanbHOe npeacTaBneHue.

Bpems nepebopa Tpacc B okHe komaHabl PeGakmupoeamb mpaccbi/Co30amb Moodesib
JK2yma yMeHbLUUIOCh B HECKOMbKO pa3. Takke CyLeCTBEHHO YMEHbLUNIIOCH BpeMS
paboTbl C Tpaccon npu NoMoLLM KoMaHabl Pedakmupogamb mpaccy.

CywectBeHHO nepepaboTaH uMnopT cnmcka coeguHeHun na CAIMNP KOMIMTAC-3nekTpuk
(komanga Umnopmuposams u3z ECAD) B ananore Tabnuya coeduHeHul. [ns 3T0ro
ncrnonb3yetcd ToT e XML-cbann, KoTopblin paHee NpUMEHSANCS Ans nepegadn coctasa
anekTpuyeckux annapatos n3 KOMIMAC-3nekTpuk B Mmoaynb O6opydoeaHue. Kabenu u
Keymbil.

PeanunsoBaHa BO3MOXHOCTb NEPEMECTUTb B BbIOPaHHbIN XXIYT OOHO UM HECKOSbKO
COoeUHEeHUn n3 cnucka, umnopTuposaHHoro 3 KOMIAC-3nekTpuk.

Peanun3oBaHa BO3MOXHOCTb yaaneHus cpasy HECKOMbKMX Tpacc 13 cnucka B avarore
Tabnuya coeduHeHull.

B okHe Pedakmupoeamb mpaccbl/Co30amb MoOesib 2yma peanu3oBaHa
BO3MOXXHOCTb BU3yaribHOro onpeaeneHns Tex Tpacc, Anst KOTOPbIX N0 Kaknm-nnbo
NPUYMHAM He yKa3aHbl HaYanbHbIE UM KOHEYHbIE CErMEHTbI MO0 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 aBToMaTU4eckoe NOCTPOEHNE KKOHTAKTHbIX TOYEK» C aApPECHbIMU CCbINTIKaMM
Ha KOHUax npoBoAoB Ha C60p0‘~IHOM yepTexe XKryTta npm NOKOHTaKTHbIX COeANHEHUNAX.
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11.

12.

13.

14.

15.

MosiBMNack BO3MOXHOCTb Ucnonb3oBaHns 3D-kapkaca Anst NOCTPOEHUS TPAEKTOPUIA XryTa
(Hapsgy ¢ NpoCcTpaHCTBEHHBLIMW NTIOMaHbLIMU U crinanHamm). B Tekyllen Bepcum
MCMOMb3YTCA TOMLKO NPAMOSIMHENHBbIE 3ANIEeMEHTbI KapKaca.

MosiBUNack BO3MOXHOCTb pefdaKkTUpOBaHNs NPOoBoAa 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-cann, dopmupyembin cuctemamm KOMIMAC-3nekTpuk u
E3series (Mcnonb3yeTca Ana nHTerpaunm npunoxeHun).

HobaeneHa dyHKuuA cosgaHms Tabnuvubl npoBoaos (B Buae Tabnuuybl obwux coeOuHeHul
no NOCT 2.702). B Tabnuvue pasmeltaetcs MHopMaumsi No BCEM COeaUHEHNAM
(o603HaveHmne XryTa, HavarnbHbIN U KOHEYHLIN agpeca, MapkKMpPOBKa COEANHEHUS: NMS
uenu/curHana/noTeHuManbHoOro yana, Tmn npoBoga/HoMep Xunbl kabens, Tmn kabens.

[aHHble DYHKUMM CYLLECTBEHHO NOBbIWAKT cTeneHb uHTerpauun ECAD- n MCAD-cuctem.
KHOMKu HOBbIX pyHKUMI f0BaBneHbl HA UHCTPYMEHTanbHYO NaHens 6MbnMoTekw.

WcnpaeneH psag ownbok, BbISIBNEHHbIX B XOA€ OMNbITHbIX 3KcnnyaTauui u beta-
TEeCTUPOBaHUS.

Bubnuomeka koHeepmopoe daHHbIx eCAD-KOMITAC

bubnnoteka nepenmeHoBaHa B KoHeepmop eCAD-KOMIIAC.

[lo6aBneHa BO3MOXHOCTb aBTOMAaTUYECKOro (oOpMNPOBaHUSA TabnuLbl COOTBETCTBUIA
MeXay KOMMNOHEeHTaMu Nnatbl K X TPEXMEPHbIMU MOAENAMU, XPaHALUMANCS B
CnpaBoyHuke CtaHgapTHele N3genus. [nsa storo Heobxoaumo Hannyme ID PartLib B
aTpunbyTe KOMMoHeHTa (1, cooTBeTCcTBEHHO, B BOM-harne).

Mpy nony4YeHnn peannucTuyHbIX COOPOYHBLIX MOLENEN NeYaTHbIX NaT NosBMIach
BO3MOXHOCTb BblOOpa Moaenen KOMNOHEHTOB M3 KoprnopaTMBHOro cnpaBoYHMKa
CrangapTHble N3genua (unu us bubnmnotekn CtangaptHble M3penus). B ceoricTBa
KOMMOHeHTOB gobasndeTcsa ngeHtudmnkatop obbekta n3 ombnunotekn.

Peanun3oBaH BbIGop Moaenen anekTpopaamoKOMNoOHEHTOB U3 bubnuoteku
(KopnopatusHoro cnpasoyHuka) CtaHaapTHble N3genus.

CyLiecTBeHHO yBenuyeHa CKopoCTb NOCTPOEHNS YCNOBHO-rabapuTHbIX COOPOYHbIX
Mogeren neyaTHbIX NraT 3a CHET U3MEHEHUs CTPYKTypbl Bubnuotekn mogenen (13d), B
KOTOPOW pasmMeLlalnTcs Mogenu KoMnoHeHToB. OHOBPEMEHHO U3MEHNNOCH OTOBpaXKeHne
[epeBa cO0pPKN: KOMMNOHEHTbI C OANHAKOBLIMU KOopnycamun o6beanHAITCS B Fpynnbl.

K cBomncTBam KOMMOHEHTOB B cOOpKe nevaTtHon nnatbl 4o6aBneHo cBONCTBO [103UlLIOHHOE
06o3HayeHue, Kyga aBTOMaTtn4eckm 3aHocuTCa MHopmMaumsa ns atpubyta Mo3uyuoHHoe
obos3Ha4YeHue KoMrnoHeHma, npucesanBaemoro emy B eCAD-cucteme. CoBMECTHO C
N3MeHeHMaAMM No nn.1,2 370 NO3BONSET CTaH4APTU30BaATL NPOLEAYpPY NONy4YeHus
nHdopmauum 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 «A»
Ten. (812) 703-39-34

E-mail: info@ascon.ru
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