KOMITAC-3D v22
Nudopmalima o Bepcum

Omnuyus eepcuu 22 om gepcuu 21

O6uwee

1.

HauuHas ¢ Bepcum 22, cuctema KOMIMAC-3D 1 ee npunoxeHus 3awmatotes ot
HeCaHKLMOHNPOBAHHOIO AOCTyna ¢ nomMoLlbto TexHonornn Guardant (paHee ans 3awuThbl
ncnonb3oBanuck TexHonornn Sentinel HASP).

HoBble BO3MOXHOCTM Npu paboTe CO CNMCKOM HeaBHO OTKPbIBABLUMXCA LOKYMEHTOB:

- yAaneHue oTaenbHOro 4OKyMeHTa n3 cnvcka — npoussogutcest Ha CtapToBon
CTpaHuLe KHonkor X crnpaBa OT Ha3BaHUSA AOKYMEHTa UM KomaHaon Yéanumsb u3
HedaBHUX N3 KOHTEKCTHOIO MEHI0 JOKYMEHTA;

- MNOSiHas OYUCTKa CnMcka — MPOU3BOAMTCA KOMaHAoM OYyucmumb CrUCOK HeGaeHUX
N3 KOHTEKCTHOrO MeHI0 JOKyMeHTa Ha CTapToBON cTpaHuue nnn ns meHio adsn —
HedaesHue.

YcoBeplueHCcTBOBaH ananor Bcmaeka MameMamuy4ecKko20 ebipaxkeHusi. [JobasneHbl

crneayoLie BO3MOXHOCTHU:

— CcOXpaHeHue nocrneaHux NCNonb30BaHHbIX PYHKLWIA, 3aKOHOB, KOHCTAHT, NepPeMeHHbIX
AN GLICTPOW BCTaABKM B HOBbIE BbIPaXXeHUs,

- MOWCK CPEeAM 3NEMEHTOB, AOCTYMHbIX AN BCTaBKWN B BblpaXKeHus,

- oTobpaXeHne UMEILLMXCS B TEKYLLEM AOKYMEHTE NepeMeHHbIX ANst ux Bblbopa u
BCTaBKM B BblpaXeHue (paHee JOCTYN K CMUCKY NepeMeHHbIX AOKYMeHTa
OCYLLEeCTBNSANCS Yepe3 KoMaHAy KOHTEKCTHOrO MEHH0),

- Jawvarnor nepevMeHoBaH B BbipaxeHue.

Moackaska, NosBNSOLAACS NPU HaBe4eHUN Kypcopa Ha KomMaHay, Tenepb, NOMUMO
Ha3BaHWsi KOMaHbl, COAEPXMUT KOMOUHALMIO KNaBuL AN ee Bbi3oBa (ecnu aTa
KoMOMHaumMs 3agaHa).

CnpaBoyHas cuctema KOMIMAC-3D pa3melleHa B ceTu VIHTEPHET 1 MOXET ObITb Bbi3BaHa
oTTYyAa npu obpalueHnn K Her Bo Bpemsi paboTbl ¢ KOMIMAC-3D. [1nst 3TOro B MEHI0
Cnpaeka fornxeH bblTb OTMeYeH NyHKT Mcnonb3oeamb OHialiH-Cripaeky.

Ecnu gaHHbI NYHKT HE OTMEYEH, TO UCMONb3YyeTcsa fokanbHasa Bepcusa cnpasku. ®ainel,
Heobxoanmble Ans ee paboTbl, NPUCYTCTBYIOT Ha KOMMNbIOTEPE, €CNN NPU YCTaHOBKE
KOMITAC-3D 6bina BkrntoyeHa yctaHoBka CnpaBo4HOW CUCTEMBI.

Crana goctynHa npoBepka Hanmuunsa obHoeneHnn KOMITAC-3D ¢ noMoLbio KOMaHAabl
Cnpaeka — lMpocmMomp cnucka o6Hoe1eHul... [Insi oTobpaxeHus cnncka Heobxoammo,
4YTO6bI Ha KOMMblOTEPE ObiN yCcTaHoBMNEH nporpaMmmHbiv nakeT Cepaucol ACKOH.

WcknioueHa BO3MOXHOCTb coxpaHeHust mogernen B oopmat Bepcum KOMIAC 5.11 RO3.
310 00yCNoBNEHO CyLLECTBEHHBIMU OrPaHNYEHUAMN Ha 3anNnCb TPEXMEPHbIX OOBbEKTOB B
dopmart npeabiaywmx Bepcmuin KOMIMAC-3D n3-3a 3HauuMTeNbHbIX UBMEHEHWIA BHYTPEHHEN
CTPYKTYPbl 3TUX OOBEKTOB M anropuTMOB UX CO34aHUS.

CoxpaHeHue rpacduydecknx gokymeHtoB B popmat KOMIAC 5.11 RO3 no-npexHemy
AOCTYMHO.

TpexmepHoe modenupoeaHue

1.

Hob6aeneHa HoBasi komaHaa — lpodneHue kpueoll. [poaneHne BO3MOXHO B OAHY UK B
06e CTOpPOHbI; AnMHa MOXeT ObITb 3a4aHa Kak OTAeNbHO ANsl HOBbIX Y4aCTKOB, Tak U Ans
BCEW KPUBOW BMECTE C HUMMW; A11S OYT OKPY>XKHOCTEN M 3NNIUMNCOB BO3MOXHO 3aMblKaHuUE.
[ocTynHbl cneaytowme cnocobbl NpoAneHus:

— TOW Xe KpuBown,

— Mo KacaTenbHOWN,

— [Yron OKPY>XHOCTW.



KpuByto, NnpuHaanexatlyto NoBepxXHOCTU (Hanpumep, crranH Ha NOBEPXHOCTM), MOXHO
NpPoAnUTb Tak, YTOObI NPoASIEHNE NPUHAANEXANO0 TOMN Ke NOBEPXHOCTH.

MosiBunack HoBasi KOMaHAa YKINOH oT 6a3oBon nuHUK. OHa 3aMeHSIET rpaHb, CMEXHYIO C
BbiGpaHHOM 6a30BOM NMHMEN, y4aCTKOM NTIMHENYATON NOBEPXHOCTU, MOCTPOEHHOWN
ABWXXEHNEM NPSAMOK 3a4aHHOro HanpaeneHus Baonb 6a3oBon nuHUK. OcTanbHbIE rPaHN
Tena/noBepXHOCTU NepecTpamBatoTCs Tak, YTOObl «4OTArMBaTbCA» 0O 3aMEHEHHOM rPaHu.

MosiBnunuce HoBble KOMaHabl CBepHyTas KpuBasa 1 PasBepHyTas kpuBas. CBopaymBaHve
KPMBOW — 3TO NEPEHOC (C COXpaHeHWeM OJIMHbI U KOHUrypauum) BbIGpaHHON NNocKomn
KPUBOWM Ha LUNUHAPUYECKYIO UM KOHUYECKYHO NOBEPXHOCTb, a pa3BopaymMBaHme —
obpaTHbIn npouecc. KomaHaa CeBepHyTas KpuBas No3BonseT pelaTb 3a4ayvn HaHeceHus
Ha rpaHb MOAenu TpaekTopumn ABMKEHUS MHCTPYMEHTA, NN KOHTypa nasa, unm
Hagnucu/norotuna. KomaHaa PasBepHyTasa KpuBas No3BOMseT Nonyyarb passepTku
KpUBbIX, B TOM yucrie pebep rpaHn, Ha nnockocTb. PassepTky pebep rpaHy MOXHO
MCMonb30BaTh, HaNpUMep, Ans YTOYHEHMS pacnofioXeHUs KpMBOW, KoTopasi B
AanbHenwem 6ygeT cBepHyTa Ha 3Ty rpaHb.

[obaBneHa HoBasi koMaHAa BblaeneHus o6bekToB B cOopke — Bbi6op 6uxaliwez0.
lMo3BonsieT BblAENUTb KOMMOHEHTbI, PACNONOXEHHbIE NOBMN30CTM OT YXKEe YKa3aHHOrO.
Mounck GrnmKanLLMX KOMMOHEHTOB MOXET BbINOMHATLCSA TPEMSI COcobaMu:

- [Ilo conpsikeHUr0 — BbIOENAIOTCS KOMIMOHEHTbLI, CBA3aHHbIE APYTr C APYIroM
conpspkeHnsiMn. «[lrMHa Lenoyek» conpshXeHun onpegenseTcs ypoBHeM 6nM30cTu: Ha
ypoBHe 1 BbIOENAKTCSA KOMMOHEHTLI, HENOCPEACTBEHHO COMPSKEHHbIE C YKa3aHHbIM,
Ha YpOBHE 2 — KOMMOHEHTbI, COMPsKEHHbIE C KOMMOHEHTaMW, BblAeneHHbIMN Ha
ypoBHe 1, n Tak nanee.

- [IMo 2abapumy — BbIOENSATCA KOMMNOHEHTLI, KOTOPbIE MONAaAalT B rabapuTHbIN
napannenenunes yka3aHHoro KOMMoHeHTa, OTMacLTabnpoBaHHLIN C HEKOTOPbLIM
aBTOMaTM4eckn onpegensiembim koacppuuneHTom. OTHOCUTENbHAsS BENUYMHA
KodpdbmumeHTa onpegensieTcs ypoBHEM O6nNmn3ocTu: Yem Oorblle YPOBEHDb, TEM BOrbLUE
koadppumumeHT. Nonb3oBaTenb MOXET BblOpaTh, ABNAETCS N rabaput CekyLumMM Unm
OXBaTbIBaOLLMM.

- o paccmossHUK — BblOENATCA KOMMOHEHTbI, paCCTOAHNE OO KOTOPbIX OT
YKa3aHHOro KOMNoHeHTa He npeBbllaeT 3a4aHHOro.

[ob6aeneHa HoBasi kOMaH4a Cco34aHus ToYkM — To4vka Mexay BeplumHamum. o
YMOSYaHUIO TOYKA CTPOUTCS Ha OTpe3Ke NPSMON, CoeaUHALEM ABe 3aJaHHble BEPLUMHbI.
Bo3MOXHO Takke ykaszaHne npoxogswen Yepes BEPLLUMHbBI KpUBOWN AN pa3MeLLEHUST TOYKN
Ha ydacTKe KpMBOM MexAay BepLUMHaMM.

Hob6aeneHa HoBasi koMaHaa O6bekTbl nepecevyeHns. KomaHaa gocTtynHa npu paboTe B
3CKM3€e N CNYXUT ANS CO34aHMsA B HEM TOYEK U NIMHWUIA NepeceveHmns ero niockocTn ¢
yKasaHHbIMK 06bekTamun mogenu. Nonyvyaemble TOUKN U NIMHAM COXPaHAIOT
accoumnaTMBHYH CBSA3b C OObEKTAMM MOAENM U NEPECTPAUBAOTCA NOCIE NX N3MEHEHUS
Uy NepemMeLLeHns NITOCKOCTN 3CKU3a.

MosiBuNack BO3MOXHOCTb CO3aHNSA B MOAENV BapuaHTOB ee reoMeTpuyeckoro
npegcrtaeneHus. BapmaHT reomeTpmyeckoro npeacraBneHmsi — 3T0 accoumaTMBHas Konust
MOZENN, OTNNYAKOLWAACS OT Hee reoMeTpuen n/mnu oNTUYECKUMN CBONCTBaMMU.
Mcnonb3oBaHne BapnaHTOB NO3BONSET, HANpPUMep, NpeacTaBnTb COOPOYHYO MOAENDb B
pasnu4YHbIX pabounx COCTOAHUSX (C NOABMXKHBIMU KOMNOHEHTAMM, HAXOAALWMMUCS B
KpamHMX NONOXEHMUAX, U T.M.) nn 6e3 HEKOTOPbIX KOPMYCHbIX AeTanen — ans obsopa
ycTponcTea usgenus. Npu pabdoTte ¢ getanbio 31a QYHKUMOHANBHOCTb AAeT BO3MOXHOCTb
XpaHUTb B OOHOM chawne pasHble COCTOSIHUSA AeTann: UCXOQHOE U OTIIMYHOE OT HEero
COCTOSIHME B cOCTaBe COOPOYHON eauHuULbI; AeTarnb U3 NIMCTOBOro MaTepuarna MoxeT
MMEeTb BapuaHTbl C COTHYTbIMU U Pa3orHyTbiMK crubamum u T. M.

Pa6oTta c BapnaHtamu mogenu B LerioM aHanornyHa paboTte ¢ 3aBUCUMbIMU
ncnonHeHmsammn. OCHOBHbIM OTNIMYMEM BapuaHTa OT 3aBMCUMOIO UCMOMHEHUS SBNSETCA TO,
4yTO 3Ha4eHusa ceoncTB Obo3HaveHUe n HaumeHogaHUe y BapuaHTa BCeraa Takune Xxe, Kak y
ncxogHon mogenu. bnarogapsi aTomMy BapyaHTbl O4HOMO M TOrO XXe KOMMOHEHTa B cOopke



10.

11.

12.

13.

14.

CUMTalOTCs OANHAKOBLIMM BCTaBkaMu, T.€. B crieumdmkaLmm 3aTon cOopku oTobpaxatoTcs
OQHOW CTPOKOW C yKa3aHMeM KonuyecTBa.

an NOCTpPOEHUN ﬂoeerHocmu no cemu Kpuebix nodasunacb BO3MOXHOCTb yNpaBliAdATb
aBTOMaTU4YECKMM pacnpegeneHnemMm coegnHAaeMbIX TOHEK NO KPUBbIM CETU!

- Mo napamMeTpy HanpaensoLWmMx — OyayT coeaAnHEHbI TOYKM, PacnonoXeHHbIe Ha
KPUBbLIX C paBHbLIM LLAroM Mo napamMmeTpy 3TUX KpUBbIX,

- MO AfMHe HanpaBnsoLWmX — OyayT coeanHEHbl TOYKM, PAacnoNIoKeHHbIe Ha KPUBbLIX C
PaBHbIM LLArom no AnvHe 3TUX KPUBbIX.

NopaboTaHa KOMaHAa u3MepeHusi pacctosiHust u yrna. [lobaeneHbl cnepyouime
BO3MOXHOCTU:

- yKasaHue HanpaefieHUs N3MePEHUs, NpM 3TOM AOCTYNHbI Ba BapuaHTa U3MepPEHUs:
- lMpoekyus — onpegensaeTca ANMHa NPOEKUMN PacCTOSAHNS MeXAy BbIOpaHHbIMU
0O6beKTaMM Ha yKazaHHOE HanpaBsreHue;
- 3a3op — onpegensaeTcss MMHMMarnbHOE PaccTosiHMe MeXay NpoeKkumnsiMm
BblOpaHHbLIX OO BEKTOB Ha yKa3aHHOE HanpaBIieHME;
-~ M3MEepeHmne pacCTosHMA OT LieHTPa yKa3aHHOW OKPY>KHOCTW/OQyrn — Ans 9TOro AoSmkKHa
ObITb OTKMOYeHa onuma KpaTtko.

B komaHay CnnaliH no moykam nobaBneHbl cneayoume BO3MOXHOCTY:
— YnpaeneHune nopsakom kpueon. MakcumansHoe 3HavyeHne nopsagka — 10.

- CrnaxvBaHue — JOCTMXeHNe bonee NNaBHOro U3MEHEHNSI KPUBU3HBI CrfariHa 3a cyeT
€ro OTKINOHEHUA OT yKa3aHHbIX ToveK. MakcumansHO gonyctnmas BernvynHa OTKIOHEeHNS
onpegensieTcd napametTpoMm TOYHOCTb crnaxuBaHus. [1py HeobxoanmocTu B
BblIOpaHHbIX BEPLUMHAX MOXHO 3aKpenuTb No3nuumio, T.e. noTpeboBatb, YTOObI
CrNaXkeHHbIN CnfanH He OTKNOHANCA OT 3TUX BEPLUMH. B 3akpenneHHon BepLUMHE
OOMOMHUTENBHO MOXXHO 3aKpenuTb HanpaBfieHWe KacaTenbHOro BEKTopa.

3ameyaHue. Bo3MOXHOCTb crnaxusaHusa gobaesneHa Takke B komaHay MemacnnaliH;

3aKpensieHne B HeM JOCTYMHO TOSbKO ANS MNO3NUMWNA.

HopaboTtaHa komaHOa YceueHue noBepxHocTH. [lobaBneHbl crneayoume BO3MOXHOCTU:
— obpaboTka 3a 0OANH BbI30B KOMaHAbl HECKOMbKNX TE, MOBEPXHOCTEN, FpaHel pasHbIX
00bexkToB (paHee MOXHO BbINo yceyb TONbKO OAHO TENO/MOBEPXHOCTL UM HAabop

rpaHen ogHoro oo6bLekTa),

— OfuMoHanbHOEe yaaneHne cekyLlero obbekta u3 Mogenu.

YnyJdweHa AMarHoCcTuka acKu3a:

- BsegeHa uBeToBas MHAMKALMS Cnegylowmnx 06HEKTOB:

— MHOPMALIMOHHLIX N N30bITOYHBIX PA3MEPOB — CEPLIN U OPaHXEBbLIN LBET
COOTBETCTBEHHO,

— reoMeTpuYECKUX OOBEKTOB, HE UMEIOLLMX HU OOHOWN CTENeHn cBobOabl — TEMHO-
3eneHbln Ny (MoneToBbLIN LBET (3aBUCUT OT Tekyllen TeMbl — CBeTnas unu
TeMHas, MoXeT Takke ObITb HACTPOEH NoNb3oBaTeneMm),

— 00BEKTOB M OrpaHMYEHNn, NOTEPSIBLUNX CBSI3b — KPacCHbI LIBET.

- B npouecce pegaktnpoBaHus 3cKn3a COCTOsIHME ero onpeaeneHHoCcTn otobpaxaeTcs
Ha 3Ha4yke pexuma 3cku3a B BUae CMMBONA «-», «+» unn «!». PaHee cocTosiHMe ackn3a
oTobpaxanoch B [lepeBe Mogenu nocne 3aBepLUeHns pegakTUpPOoBaHNs 3TOro 3CKM3a.

B cBA3K ¢ Tem, YTO KpacHbIN LBET TeNepb NPUMEHSETCS ANS BblAENEeHNs B 3CKu3e

0OGBHEKTOB 1 OrpaHNYeHNin, MOTEPSIBLLMX CBSI3b, MIBMEHEH YMONYaTeNbHbIN LIBET NOACBETKN

006BHEKTOB, YKa3blBaeMbIX BO BpEMS BbINOIHEHMS onepaumn. Tenepb 3TM 00bEKTbI

NoAcCBeYnBalOTCA GUPHO30BbIM LBETOM (paHee — KpacHbIM).

Ecnu B komange WWmamnoeka mesiom co3gaeTcs Bbipybka, TO Nonb3oBaTeNb MOXeT

BblGpaTh, AOMKHA M KPOMKa MOJTyYakoLEerocs npy 3ToM 0TBEPCTUS ObiTh NEeprieHaAMKYNsipHa
NOBEPXHOCTM NUCTa UMK NOBTOPATbL (HOPMY YKa3aHHOW AN BbIPYOKU rpaHu.



15. Ecnu B getanb BCTaBneHa 3arotoBka W Ansl Hee BKIYEH y4eT B cneuyudmkaumm, 1o
Hann4yne 3aroToBKWM aBTOMaTU4ECKM OTpaXkaeTCs:
- B accouMaTMBHOM YepTexe 3ToN aetanu,
- B cneundurkaumm coopku, cogepxkallen aTy getanb.
TeKkcTbl ykaszaHWiA Ha 3aroTOBKY COOTBETCTBYIOT CTaHAapTy.

16. KoHTeKCcTHas CBSA3b — CBSA3b MeXAy COOpPKON 1 ee KOMMOHEHTOM, BO3HUKAOLLLAA, €Ci Npu
peaakTMpOBaHUN KOMMOHEHTa B KOHTEKCTE COOPKM Mcnonb3oBarcs ee 06bekT, — Tenepb
oToOpaxaeTcs Kak anemMeHT [epeBa mogenu. OTOT aNeMeHT NpuHaanexmnT coopke u gaet
BO3MOXHOCTb yNpaBnATb 06GHOBNEHMEM onepaunu, B pesynbTaTe KOTopon obpasoBanach
CBAA3b:

— WMameHeHne nonoxeHnsa KoHmexkcmHou ces3u B [lepeBe OTHOCUTESbHO APYrMx
cbopoYHLIX onepaumii NO3BoNSET BblIOpaTh, B KAKOM MOMEHT NpU NepectpoeHumn cbopkm
06HOBUTCS CBA3b. PaHee 0OHOBNEHME KOHTEKCTHBIX CBSA3€MN BbINOMHANOCH B KOHLE
NnepecTpoeHns 1 NO3TOMY y4MTbIBaNo Bce COOPOYHbIE onepauun.

- YpaneHue unu nckniodeHne KoHmekcmHoUl ces3u U3 pacyeTa oTknovaetT obHoBMNeHMe,
T. €. onepaums UKCMpyeTcs B TEKYLLLEM BUAE U NepecTaeT 3aBUCETb OT N3MEHEHUN
cbopkn.

3ameyaHue. Mpun 4TeHnn c6opPOoK, MOCTPOEHHbIX B NPeablayLLMX BepCUsiX, B HUX
aBTOMaTUYECKUN co3aatnTcs aneMeHTbl KoHmekcmHasi cesisb (B criydae Hanuums cesasen).

17. [Hopa6otaHo [epeBo mogenu. [lobaeneHbl cnegyowme BO3MOXHOCTU:

- CopTupoBKka KOMNOHEHTOB 1 Ten. BapmnaHTbl COPTUPOBKU: B NOpsiaKe
pobasneHus/cosganns unm no BospacTtaHuio/ybbiBaHMIO B andaBUTHO-LMDPOBOM
nopsigke No ctpokam, otobpaxaembiM B [lepeBe Kak uMeHa 06beKTOB.

- T[lepemelyeHune B [lepeBe He O4HOrO, a HECKOSbKMX BblAENEHHbIX 00BEKTOB (onepaLmn
W KOMMOHEHTOB); MPU 3TOM PSAOOM C KypCcOpoM OToBpaXkaeTcst KONMYeCTBO
nepemeLlaemMbix OO bEKTOB.

- [lpocmMOTp 1 pegakTMpoBaHMe NeEPEMEHHbIX BblOENIEHHOro 00bHEKTa B HMXKHEN YacTuh
Hepesa.

- Hactpowika oTobpaxeHnsa kopHeBoro anemeHTa [lepesa mogenu. OHa onpegenser,
[aHHbIE O KONNYECTBE Kakmx 0ObEKTOB MOLENM U B KaKOM nopsake yoyrt
nokasblBaTbCH B KOPHEBOM anieMeHTe. Bo3aMoXxHO oToGpaxeHne nHgopmauum o:

- Tenax,

— cBOpOYHbIX eanHuLax,
- pgetansix,

— UCMNOJTHEHUSX,
BapuaHTax.

PaHee B netanax Bcerga otobpakanocb KONMYecTBO Ten, a B cbopkax — KonvMyecTea
Ten, cOOPOYHbIX eanHUL, AeTaneun.

18. [opa6oTaHo conpsikeHune Mop yrnom: npu ero HanoXeHMM MOXHO 3a4aTb HE TONbKO
KOHKpEeTHOe 3HayeHue yrna mexagy obbekramu, HO 1 AnanasoH, B KOTOPOM 3TO 3HaYeHue
MOXET HaxoauTbCA.

19. Ecnun HanpaeneHus ocen nokanbHOW CUCTEMbI KOOPAMHAT 3adalTCcs NyTemM Bbibopa
06BHEKTOB, TO MOXHO YKa3aTb, kKakas U3 ocen OygeT BeayLuen. ATo no3sonseT 6onee rmbko
ynpaensaTtb ocamu JICK B cnyyae, Korga 3agaHHble Anst HUX HanpaBneHust He
nepneHanKynsapHel apyr apyry. PaHee Beaylas ocb onpegensanacb ncxogsa us nopsgka ux
yKasaHusi.
3ameyaHue. Bbibop BegyLen ocu OCTYNEeH Takke B APYrnx npoueccax, npeanonararLmx
3aJaHune CUCTEMbI KOOPOUHAT: U3BMEHEHWNE MONOXEHNSA TeNa/NOBEPXHOCTU U pa3meLLeHne
KOMMOHeHTa B cOopke.

20. Tpwu BblaeneHun B [lepeBe mogenun onepaunn YkioH wnu lNepemecmums 2paHU B
rpadomyeckon obnacTi Tenepb BbIAENAKTCA rpaHn, MOANMULMPOBaAHHbIE 3TOW onepaunen.
[BOVHOM LLEenYoK MblLN Ha MOANCULMPOBAHHON rPaHU 3anyckaeT pedakTupoBaHue
COOTBETCTBYIOLWEN onepaumn — YkroH unun lNepemecmums epaHu. PaHee aaHHble
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ornepauumn HUKaK He Bblaensnuck B rpadmyeckon obnactu, a ABOMHOWN LLENYOoK Ha
MOANULNPOBAHHOW rpaHun 3anyckan peaktupoBaHue TOW onepaumum, B pesynbtaTte
KOTOpOW 3Ta rpaHb nosisunach.

KpuBble, asnstowimecs pesynstaTtom onepauuun (Hanpumep, onepauna JIuHUs oyepka nnm
Kpueas nepeceveHus), oTobpaxatotcs B [lepeBe Mogenum Kak CaMOCTOATESbHbIE O0BHEKTHI,
nogYMHEeHHbIE COOTBETCTBYIOLLEN onepaunn. bnarogaps atomy k nobon n3 H1X
NPUMEHUMO CKPbITUE, UCKIIOYEHME U3 pacyeTa, NepeHoC Ha Cnon 1 T.n. aencTeus. PaHee
OTAenbHbIE KPUBbLIE B cOCTaBe NOAOOHbLIX onepauunin He NokasbiBanuchb.

D,O6aBJ'IeHbI cneayrwouine BO3MOXHOCTU p860TbI C NONUroHanbHbIM OO bEKTOM:

- [lonyyeHne NMHUKN NepeceYeHnst NONUIrOHaNbHOro 06bLEKTa C NIOCKOCTLIO UK APYrM
NoSIMroHarnbHbIM 06bEKTOM. [fs1 MOCTPOEHUST NMIMHUN NPeCceYeHnst UCNONb3yeTcs
KomaHga Kpueasi nepece4eHus.

- CosgaHue y4yacTka NOBEPXHOCTU — MIIOCKON, LUIMHAPUYECKON, ChepnvecKon nnm
KOHMUYECKOM — C MOArOHKOWN ee nof BblOpaHHbIA CErMEHT NONMroHanbHoOro obbekTa.
Takum 06pa3om, NOCTPOUB MOBEPXHOCTU AN1s1 BCEX CETMEHTOB MOJIUIOHANbHOMO
obbekTa, MOXXHO BOCCO34aTb U3 HEro TES0 UMK NOBEPXHOCTL. MocTpoeHne
NOBEPXHOCTEN C NOArOHKOW NoA NONUroHanbHbIN 06BHLEKT BbINOTHAETCS C MOMOLLLHO
HoBOW kOMaHabl [To020HKa NosepxHocmMu.

B kauecTBe ceyeHus ans anemeHTa unm NOBEPXHOCTU MO TPAEKTOPUN MOXHO
MCcnonb30oBaTb MJIOCKYHO KPUBYH UMK TpaHb (paHee — TOJIbKO SCKI/I3).

MosiBUNacb BO3MOXHOCTbL CO34aHUS CCbINOK Ha 0003Ha4eHus p83b6bl.

Ipaghuyeckue dokymeHMbI

1.

[obaeneHa HoBasi koOMaHAa BblaeneHus — Bbidesnumb 3aMKHymoll 1omaHol. KomaHaa
BblaensieT 06beKTbl, MONHOCTLIO NOMaBLUME BHYTPb 3aMKHYTOM TOMaHOW JIMHUN, BEPLUMHbI
KOTOpPOW MPOM3BOJSIbHO 3a4aeT Nosib30BaTerb.

[ns noBbiweHusa ynobctea paboTbl ¢ kOMaHaon OzpaHu4eHusi o6bekma B Hee
pobaerneHa cneumanbHasa naHens. OHa aBTOMaTMYECKN BO3HUKAET OKOMO Kypcopa nocne
yKasaHus obbekTa 1 no3sonsieT — 6e3 obpauleHus k lNaHenn napameTpoB unu
MHCTPYMEHTarbHbIM NaHeNsAM — HanoXuTb Ha 3TOT OOBLEKT HOBbIE OrpaHNYeHns Nnbo
CHSATb C HEro OAHO UMM HECKOMbKO UMEILLUXCS OrpaHUYEeHU.

MosiBunacbk BO3MOXHOCTb NapameTpmsaunm KoadhduumeHTa KOHNYECKOM KPUBOW: ecrnn nNpu
ee cos3faHun/peakTnpoBaHum Bbin BKIKOYEH NapaMeTPUYECKUin PeXnM, TO B JOKYMEHTE
aBTOMAaTMYECKM CO34aeTCs NepemMeHHasi, COOTBETCTBYHOLAA KOIPPULMEHTY, a Ha camy
KPVBYIO HaKnagbiBaeTcsa orpaHnyeHne QukcuposaHHbIl KoaghguyueHm. JanbHenwas
paboTta BegeTcs 00bl4HLIM 06pa3oM: NepeMEHHON MOXHO 3afaBaTb 3HAYEHNE SBHO U C
NMOMOLLbIO BbIpaXXeHUS; MpU pefakTMpoBaHUM KpMBas nepectpanBaeTcs Tak, YTobbl
3ajaHHoe 3Ha4vyeHne KoadbhnumeHTa CoXpaHanoch.

MosiBuNack BO3MOXHOCTL Bbibopa WwabnoHa npy co3aaHMm accoumMaTUBHOIO YepTexa
mogenu. [1na aToro cnyxuT crneynanbHas komaHaa — Co3aaTtbh YepTeXx no WwabnoHy.
KHonka Bbl3oBa kOMaHAbl pasmelleHa B IHCTpyMeHTanbHON 06acTu Ha MEeCTe KHOMKK
koMmaHabl Co30amb Yepmexx no modesiu (KoTopas co3gaBana yeptex 6e3 Boibopa
wabnoHa). KomaHaa Co3zdamb yepmex no modesnu nepemmeHosaHa B Cozdamsb
Yyepmex N OCTyNHa B MEHIO YnpaesieHue.

MpocTaHoBKa pa3mepa OT oTpe3ka 40 TOYKM B NapaMeTpUYECKOM PeXnMe K ABYyM
napannenbHbIM OTpe3kam aBTOMaTMYECKN HaknaablBaeT Ha 3TU OTPE3KN orpaHnveHne
lNapannensHocmeb.

O603Ha4YeHNs LeHTpa B accoUMaTMBHOM BUAE Tenepb (OOPMUPYOTCS U NS OKPY>KHOCTEMN,
BO3HUKLLMX B pe3yrnbTaTe NpoeLmMpoBaHusi MaccuBa — €Crv Npu HacTpoiike Buaa
co3faHvne 0603Ha4YeHnn LeHTpa BKIOYEHO, @ Co34aHMe CETOK LIEHTPOB OTKIoYeHO. PaHee
NpWY AaHHOWM HACTPOIKE OKPYXKHOCTU, MOSNyYEHHbIE MacCMBOM, HE UMeNM 0603HaYEeHUI
LeHTpa.



Mpy npocTaHoBKe NMMHEHOrO pasMepa Mexay OKpy>KHOCTaMuU/gyramm OOCTyneH
AONoNHUTENbHbIN cnocob Bbibopa BapraHTa pa3mMepa — C NOMOLLbO KHOMNOK nepebopa Ha
MaHenn napameTpoB.

KHonku nepebopa nosBnawTCca Takke B KomaHae Aemopa3smep, eCrnv B KayecTse
0OGBHEKTOB YKa3aHbl OKPY>KHOCTWU/AYri.

YcnoBHOe nepecedeHne Tenepb MOXeT ObITb CO34aHO ANS NPSAMbIX U AYrOBbIX OCEBbIX
NMHUIA (paHee — TOMbKO A8 OTPE3KOB, AYr U UX 3KBUAWUCTAHT).

Paboma co ceolicmeamu u omyemamu

HopaboTaHa MNaHenb cocTaBa u3nenusi:

- [losiBUNacb BO3MOXXHOCTb CBSA3bIBAHUSA COCTaABHOM YacTu ¢ 0603HaYeHMEM NO3ULIUU,
KOMMOHEHTaM 1 Tenamu.

- [Jo6GaeneH crneumanbHbIN pexum oTobpaxeHus MaHenn coctaBa n3genua — ans
paboTbl co COOPKOW, MMEIOLLEN UCMIONHEHUS. DTOT PEXKUM MOXHO BKIHOUUTL, TOJTbKO
ecnu B cbopke 6onee ogHOro ncnonHeHusi. B pexxvme ncnonHeHun Ha MNaHenu coctaBa
n3genuns rnokasbiBaloTCs JaHHbIE O COCTaBHbIX YacTAX BCEX UCMONMHEHWUI, a HE TOJNbKO
Tekywero. [Ang nameHeHus gOCTYMNHbI CBOMCTBA COCTaBHbIX YacTeN HE3aBUCUMbIX
MUCMNOMNMHEHUN.

- TlosiBMnack BO3MOXHOCTb BbibOpa cTuUns cneuudmkaumm, cornacHo KOTopomn JOIMKEH
oTobpaxaTtbca coctas usgenusa. OT ctuns cneundukauum 3aBucut Habop pasgenos, B
KOTOpble 00BEANHAOTCS COCTABHbIE YacTU, a TaKKe NopsAoK UX COPTUPOBKN.

- TosiBMnacb BO3MOXHOCTb CO34aHMUs CCbISIKN B KAYECTBE 3HA4YEHUsI CBOWMCTBA. [JOCTYNHO
OIS Taknx CBOWCTB, kak Ob6o3HayveHue, HaumeHogaHue, Kod npodykyuu, dammnnm
(paspaboTasLuero, NPOBEPUBLLETO U NP.) U HEKOTOPbIX OPYrUX.

- TosiBMNack BO3MOXHOCTb peaakTupoBaHus Ha lNaHenn coctaBa usgenus 3HadYeHui
CBOWCTB, KOTOpble OblNn Co34aHbl N3 NePEMEHHbIX.

- [o6aBneHo KOHTEKCTHOE MEHI0 Anst obnacTn paboTtbl ¢ AokyMeHTaMu. OHO
BbI3blBAETCH HA JOKYMEHTAaX CrMcKa M COAEPXUT KOMaHAbl AobaBneHus/yaaneHus
OOKYMEHTa, nepexofa K ero pe4akTMpoBaHUIO, BKIMOYEHMS/OTKIIOYEHMS NPOCMOTpa
AOKYMEHTa, a Takke KOMaHAbl NONy4YeHns U3 JOKyMeHTa CBOMCTB 1 popmarTa.

Paboma co cneyugukayueu

1.

CTpoka ¢ obLelt 4acTblo HauMeHOBaHMS ANs rPYNnbl CTAaHAAPTHLIX U3AENUA UNn
maTtepuarnoB, NPUMEHEHHBIX MO OAHOMY U TOMY e AOKYMEHTY, Tenepb MoXeT ObITb
cosfaHa B crneumduKaLmMm aBToMaTM4yeckm — ¢ NoMoLLbio komaHabl JJo6aeums obuiee
HauMeHoeaHue. JTa KomaHaa Takke UCKNoYaeT o6LLY YacTb U3 HaMMEHOBaHWIA
06bekToB rpynnbl. Monb3oBaTenb MOXET HAaCTPOUTbL OTOBpaXKeHNe 3eMeHTOB,
COCTaBMALLMX TEKCT 06LLIEro HauMeHoBaHus. YganeHue cTpoku ¢ obLwmum
HauMeHOoBaHMEM U3 crieunduKaLmMmn BOCCTaHaBNMBAET HAUMEHOBAHMSA 0GBHEKTOB rpynmnbl.

MosiBuNack BO3MOXHOCTb CO34aHUA B cneuudurkauumn cneumanbHbiX 06bekToB Ans 3anucu
AaHHbIX 0 3aroToBkax. O6beKT-3aroToBka CBA3aH C TEM 0OBLEKTOM, 3aroTOBKOW KOTOPOro
ABNSAETCS, U BCeraa pacnonaraetca nocrne Hero. MoaToMy KomaHay co3faHusi 3aroToBKM
MOXHO BbI3BaTb TOJTbKO M3 KOHTEKCTHOIO MEHIO YKe CyLLeCTBYHOLEro 6a3oBoro oobekTa (B
nobom pasgene, kpome pasgena JokymeHmauusi).

PepaktnposaHne o6bekToB crneumdmrkaumm ¢ 3anofiHEHHOM MO WaboHy TEKCTOBOM
YyacTbto — B pasgenax CmaHOapmHbie usdenus n Mamepuansi — ctano donee
HarnsaHbIM 1 yaoGHbIM. B pexnme pegaktupoBaHusa Takoro obbekra nons wabnoHa
oTobpaxaroTcs M 4OCTYMHbI ANA BBOAA HENOCPeACTBEHHO Ha NaHenn napameTpoB. PaHee
N3MEHEHMEe 3Ha4YeHN B Nonsax WabnoHa BbINOMHSAMNOCH B CNeumManbHOM guarnore,
Bbl3blBaBLLEMCS [BOVHbLIM LLENYKOM Ha 0ObekTe cneumndmkaumm.

Umnopm u akcnopm

MogaBmnack BO3MOXHOCTbL UMNopTa mogenen chopmata 3D XML.



lpunoxeHus

1.

O6opydoeaHue: CeapHble COeOUHEHUs!

MpunoxeHne CeapHble coeQUHeHUs1 nepeMMmeHoBaHo B Hepa3beMHble
COeOQUHEHUs].

[o6aBneHbl crnegyowmne BO3MOXHOCTH:
- CO3[aHune B TPEXMEPHOM MOAENN MPEPBLIBUCTLIX LAXMATHbIX CBAPHbIX LUBOB,
- BblpaBHMBaAHWE Y4aCTKOB NPEPbLIBUCTbIX CBAPHbIX LLUBOB PaBHOMEPHO NO ASIMHE,
— MOCTPOEHNE CBapHbIX LLIBOB MO ABYM Habopam rpaHen.

[opaboTaH npouecc NOCTPOEHUSA CBapHbIX LUBOB:

— peanu3oBaH aBTOBLIOOP CBapMBaeMbIX KOMMNOHEHTOB B criocobe 1o
mpaekmopuu: Tenepb BbibMpatoTca 06a KOMNOHEHTA, @ HE TONMbKO TOT, KOTOPOMY
nNpuHaanNexuT ykasaHHoe pebpo,

— peanv3oBaHO aBTOMPOAJIEHNE OOHOMMEHHbIX FpaHen Npy Py4YHOM yKasaHun pebpa
NpoaneHus O4HON 13 rpaHen,

— peanu3oBaH pexuM aBTOMPOANEHMS NPY Yka3aHuM rpaHei B cnocobax Mexady
noesepxHocmsamu v Mexdy Habopamu nosepxHocmeu 6e3 py4yHOro ykasaHusi
KPOMOK NPOANEHWs; NPOANeHne OCYLLECTBNAETCA Npu BENNYMHE 3a3opa He 6onee
OJIMHbI KaTeTa CBapHOro LBa,

- peanu3oBaH aBTOBbIGOP ymMonyaTenbHo 6a30BOM NIOCKOCTM ANs pa3MeLLeHus
NMHUIA-BBIHOCOK C 0603HAa4YEHUSIMU CBapPHbIX LUBOB (BbIGUpaeTcs ogHa 13
nnockocTel abCcontoTHOWM CUCTEMbI KOOpAUHAT MOAENN).

[ob6aeneHa komaHaa O6pabomka ceapHbix demaJieli. KomaHga cTpouT pasgernky no
nmerLwmmMmcsa B moaenu cbopkm ceapHbiM WwBaM. Pasgenka co3gaetca B geTansx.
KomaHga HaxoguT B cOOpke LBbI, KOTOpblEe coaepxaT nHopMaLmio o pasaenke, u
Aetanu, cBapvBaeMble 3TUMK LWIBaMK, 3aTeM B NOAXOASALWMNX AeTansax co3gaeTcs
pasgernka.

[obaeneHa komaHaa Pacyem cyMmapHOU GnuHbl U Macchbl Harnsaaes1eHHO20
Mamepuana ceapHbix weoe ¢ Nex. KomaHaa paboTaeT B rpapmyecknx JOKYMEHTax:
BbINOMHSAET pacyeT CyMMapHOMN AfIMHbI U MAcCbl HaNMaBNeHHOro MaTepuana cBapHbIX
WwBoB ¢ Nex, a Takke No3BoSIiET MPOCMOTPETh BCE 3aJaHHble NapaMeTpbl, BAMSIOLNe
Ha 3TOT pacyerT.

Hob6aeneHa komaHaa Kneeeoe coeduHeHue. KomaHaa paboTaeT B Mogensx:
HeobxoanMo yKkasaTb CKNenBaemble rpaHn Unn KOMMOHEHTbI U 3aaaTh Knesawmn
maTepuan 13 npunoxexuus Mamepuansl u CopmameHmsi 05151 KOMITAC, nocne yero
OyayT onpefeneHbl KOHTAKTHbIE NIIoWaakM (MecTa npuneraHus, nNo KOTOpPbIM
NPON3BOANTCS CKIEeMBaHUE KOMMNOHEHTOB), NOA4CYMTaHa Nnowaab CKNenBaHmsa U Macca
MaTepuana. 3TW JaHHblE COXPAHATCSA B JOKYMEHTE Kak CBOMCTBA, UX MOXHO
MCnonb3oBaTb B OTYETaX M nepefasaTb B Apyrve CUCTEMBI.

VMcnpaBneHbl HaaeHHbIe OLLIMOKU.

KompasFlow, 2udpoza3zoduHamuka onss KOMIAC-3D

PeannsoBaH ygo6HbI BbIOOP NpeayCcTaHOBMEHHbIX NANUTP Ans BU3yanusaumm, B TOM
yncne 4nsa Niogen ¢ HapyLweHUsIMU LLBETOBOMO BOCMPUSITUS.

MosiBMNacb BO3MOXHOCTL 3aaHuns Lwara MHTEerpnpoBaHnA ABHbIM o6pa30M B CeKyHOax.
,D,O6aBJ'IeHO 0To6pa>i<eH|/|e NNHUIA TOKa Ha NOBEPXHOCTU N NMITOCKOCTAX.

MepepaboTaHa naHenb UHCTPYMEHTOB, A06aBNEHbI ONepaLmn co3aaHus Croes,
pe3ynbTaToB U rPaHUYHbIX YCIOBUIA.

[obGaeneHa BO3MOXHOCTb paboTkl co cOhopkamu.

PeannsoBaHo aBTomMaTU4eCcKoe co3daHne pacyeTHon obnacty Ans 3agad BHELHEero
obTekaHus.

Banbi u mexaHu4eckue nepedayu

,D,O6aBJ'IeH pacyeT Ha NPO4YHOCTb 1 OOJTTOBEYHOCTb AOJ14 nnaHeTapHon nepepayn.

Mpun NOCTpOEHUN KombLEBLIX OTBEPCTUN Ao06aBneH BbIGOp AnamMeTpoB OTBEPCTUIN U3
psOoB OTBEPCTUI Nog kpenexHole getanu no FOCT 11284-75.
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B umMnuHapmnyecknx cTyneHsx paclumpeHbl BO3MOXHOCTU MO NOCTPOEHUIO 3NEeMEHTOB C
TopuoB. PaHee Gbinn AoCTynHbI «dacka» n «rantenby» (hakTnyeckn apnasLuasca
«CKpYrneHvem»), Tenepb — «dackay, «CKpyrneHme» u «rantenb». [antenb
NPUMEHSETCA KaK CKpYrneHne, NOCTPOEHHOE paanycoM nepexona ¢ gnameTpa CTyrneHm
Ha Opyrov AnameTp UM COCEAHIO CTYMNeHb.

[nsa Bcex pe3bb onTMMM3NMPOBaHO NOCTPOEHME PaCOK.

[ns MeTpuyecknx pe3bb M3MEeHeH anropuTM Bbibopa NpoToYku. Mpu HEBO3MOXHOCTU
NOCTPOEHUS NOTHOPa3MeEPHOMN NPOTOYKM CTPOUTCS Y3Kasi.

[nsa pe3bboBbIX LLEHTPOBLIX OTBEPCTUIN NPeayCMOTPEH BbIGOP BapuaHTa C NeBon
peabbon.

[lns BapyaHTOB KOHUrypaLmn «LLECTEPEHY peanusoBaHa BO3MOXHOCTb 3aAaHuns
«CTEHKN» OAMHAKOBOW TOMLLMHBI.

Ona kaxgon 2D-mogenu moryT ObiTb 3afaHbl CBOM NapameTpbl LUTPUXOBKU: CTUMb
(meTann, HemeTann), yron v war.

B anemeHTe «MecTo noa yCTaHOBKY KPYrnon LUMNLEBOW rankm n CTONOPHOWN
MHoronanyaTon wanbbl» gobaeneH BbIOOp CTaHOAPTOB Ha KPYrible WNLEBbLIE Faiku 1
CTOMOpPHLIE MHOronanyaTon wanbsl. MoxeT npumeHaTeca kak FTOCT, Tak 1 DIN.

PeanusoBaHbl pacyeThbl 1 NOCTPOEHME LUKMBOB MITIOCKOPEMEHHOW nepeaaydu.

B LLUEBPOHHbIX 3y6‘-IaTbIX nepepnavax peasnm3oBsaHa BO3MOXHOCTb 3a4aTb
OTHOCUTENBbHOE YrnoBoe CMeLleHne NonoxeHuns 3y6beB nonyuweBpoHOB Ha NOJTOBUHY
OKPYXHOro Lwiara. OT0 No3BONSAET NOBLICUTL MNABHOCTb pa6OTbI Takunx nepena-v.

Mpw pacyeTe UMNUHAPUYECKMX 3yByaTbix Nepeaay BHELUHEro 3aLenneHmst MOXHO
3afaTb NapaMeTpbl YEPHOBLIX YepBSYHbIX ope3 nog 3yboLeBMHIOBaHE Unu
3ybownudgosaHue. Mpn 3agaHnm NnapameTpoB BbINOMHAETCS aBTOMaTUYECKUIA
BM3yarbHbI KOHTPOSb FEOMETPUN MHCTPYMEHTA. B ganbHenwem 3agaHHble
napameTpbl YePHOBbLIX hpe3 YUUTLIBAIOTCS B reOMETPUYECKOM pacyeTe U pacyeTe
nepefaym Ha NPOYHOCTb M AONTOBEYHOCTD.

MexaHuka: AHumauyusi

MosiBunacbk BO3MOXXHOCTb BbiOOpa MecTa coxXpaHeHusi Buaeodarna BOCNpPON3BEAEHNS;
paHee NpUNoXeHne aBTOMaTUYECKN MblTanocb COXpaHUTb Buaeodann B katanor ¢ 3D-
MoZEnbo, YTO NPUBOANIIO K cB6osM B criyyae, Korga MoAenb pacnonaranach B
Katanore, 3anpeLleHHOM Ans 3anucu (Hanpumep, nognanka \Samples rmaBHoM nanku
KOMIAC-3D).

[opaboTtaHa CnpaBoyHasa cuctema.

WNcnpasneHbl HekoTopble OWnbKK, BbiSIBIIEHHbIE B MPOLecce 3KCnyaTaumm.

Koneepmep ECAD — KOMIIAC

[oGaBneHa BO3MOXHOCTb HanomHATb cBoncTBamu M3 BOM-darina koMnoHeHTbl 3D-
cbopkK NeyaTHOM NnaTbl, CKOHBEPTUPOBaHHOM 13 popmata STEP 6a3o0BbIM
dyHkumoHanom KOMITAC-3D. Mocne koHBepTaumn ns popmata STEP Heobxoanmo
3anyctntb TekcToBbii koHBepTep ECAD — KOMIAC, BbINOMHUTL CTaHAAPTHLIN HAabop
OENCTBUN C HAM, ucnornb3dyeMbli npu paboTte ¢ 3D-koHBEpTEPOM, U co3gaTte CBOMCTBA
KoMnoHeHTOB. Ob6sa3aTtensHoe TpeboBaHMe K KOMNOHEHTaM COOPKK, MONyHEHHOW 13
dopmata STEP: 3HayeHuem ceorictBa «Obo3HaveHne» nnn «HanmeHosaHne»
KOMMOHEHTa JOJIKHO ObITb [To3uumnoHHoe ob6o3HavyeHne komnoHeHTa B ECAD-cucteme
(Hanpumep, XT2 nnn R12).

[opa6boTtaHa CnpaBoyHasa cuctema.

WNcnpasneHbl HeKoTopble OWnBKK, BbISIBIIEHHbIE B MPOLecce 3KCnyaTaumm.

O6opydoeaHue: Kabenu u xa2ymsi

[obaBneHa BO3MOXHOCTb pa3meLLaTh 3reKTpu4eckne KOMMOHEHTbI u3genus (kpome
HenocpeaCcTBEHHO KOMMOHEHTOB XryTos/kabenen) Ha ntobom ypoBHE BNOXEHHOCTU
cbopku. PaHee anekTpuyeckme KOMMOHEHTbI MO HAaXOAUTLCA TOMbKO Ha NepBOM
YPOBHE BMOXEHHOCTM.



— [opaboTaHa BO3MOXHOCTbL rnoucka darna 3D-moaenm kKoMnoHeHTa, ecinv B 0OMeHHOM
XML-dpanrne B none Path3Dmodel BBeeH NOMHbI NyTb K dhansny ¢ UCrnosib3oBaHNEM
cumBona «/».

- [obaBneHa BO3MOXHOCTb aBTOMATUYECKN COMOCTaBMATb LBET NPOBOAA, YKa3aHHbIN B
obmeHHom XML-dhanne, ¢ uBeTom npoBoaa B hanre LBeToB NPUNOXeHUs
(cable3D_colours.loa), 4To NO3BONSIET aBTOMATUYECKN HA3Ha4YaTb LUBET Teny nposoja B
cbopke xryTa.

- [obaBneHa BO3MOXHOCTb aBTOMATUYECKN 3anonHATb none HakoHeyHuku B « Tabnuue
COeANHEHNNY OaHHbIMK M3 B o6MeHHoro XML-channa, ecnn B KOMIMAC-3nekTpuk gns
coeanHeHns yxe Oblnm HasHayeHbl HakoHEeYHMKM; 3TO NO3BOMSAET aBTOMATUYECKM
nobaenaTe HakoHeYHVKN B cneumdukaumio Ha xryT/kabenb.

— PeanusoBaH aBTOMaTMYeCKUN NoAbop «Onmxanwmxy» CnnanHOB-TPaEKTOPUIA Npu
MoaenupoBaHun xryta/kabens ¢ ncnonb3oBaHWeM KOMaHabl Ykazamb mMapwpym.
Mpwn ykazaHum kprBbIX «CBA3bY» NpUIioXxeHne nogbupaeT LenoYky CrnianHoB-
TpaekTopun, Hanbonee BGNU3KNX K HaYanbHbIM U KOHEYHbBIM TOYKaM YKa3aHHbIX
«CBaszen». CnMcok TpaekTopuii MOXHO OTPeaaKTMPOBaTb BPYUHY!HO.

- B «Tabnuue coeagnHernnn» no komanae Jobasumes — [NTokOHMakmHble coeQUHEeHUsl
pobaeneHa onuus aBToMaTU4ecKoro AobaBneHns CoeAMHEHUI MexXay OBYMS
KOMMOHEHTaMM MO OAMHAKOBLIM HOMEepaM KOHTaKTOB; paHee 3TO OblNo BO3MOXKHO
TONbKO AN OOHOMMEHHbLIX Lienen.

- TlogBunacb cneumanbHaa kKoOMaH4a 4ns NOBOpPOTa 3BEHbEB pa3BEPTKU XryTa/kabensa —
lMoeepHymb eemku pazsepmkKu B MeHIO NpunoxeHusi Paboma co xxaymamu.
CHavana Hy>kHO BbIGpaTb TOUKY, BOKPYr KOTOPOM HEOOX0OMMO MOBEPHYTL 3BEHO, 3aTEM
BbIOpaTb camo 3BEHO, BBECTM Yros NOBOPOTa B rpagycax U HaxkaTb KHOMKY
lMoeepHymsb.

- [JopaboTtaHa CnpaBo4Has cuctema.

- WcnpaBneHbl HEKOTOpbIE OLWMOKN, BbISBIEHHbIE B NPOLIECCe JKCnyaTaumm.

N3meHeHUe KoMiriekma nocmaeku

1.

B koMnnekT noctaBku BKMNtoYeHbl NpunoxeHns CmaHlapmHbie U3denus dnsi KOMITAC v
Mamepuanbi u CopmameHmsi 05151t KOMIAC. OHn 3aMeHSAI0T NPUNOXEHUs
CmaHdapmHbie usdenusi n Mamepuansi u CopmameHmsbI, B CBA3N C YEM YKa3aHHbIE
NPUNOXEHUS U3 KOMMNJIEKTA MOCTABKN UCKITHOYEHbI.

[nsa paboTbl ¢ NpUNOXeHnsiMn TpebyroTCsl OTAENBHO OnflavyMBaeMble SIULEH3NN.
B KomMnnekT nocTaBku BKITHOYEHO npunoxeHune Mokpbimusi.
MpunoxeHne npegHa3Ha4YeHo ANs MoAENUMPOBaHUA NOKPLITUA B AeTanu unm cbopke.

MaTtepwuanbl NOKPbLITUS BbIGUpalTCs U3 npunoxeHus Mamepuass u CopmameHmsi Ons
KOMIIAC.

MpenycmoTpeHo ABa cnocoba HaHeCEHUs MOKPLITUS: yka3aHne NOKpbIBAEMbIX rpaHen/Ten
nnbo, Hao6opoT, OGBEKTOB, KOTOPbIE HE NOKPLIBAKOTCSA. KOHTaKTHbIE Nnowaaku (MecTa,
roe Aetanu kacatoTcs Apyr Apyra U He NOKPbIBAKTCA) MOTYT GbiTb aBTOMAaTUYECKM
UCKITHOYEHDI.

Mocne 3agaHns TONLWMHbBI NOKPbITUSA PacCUYUTLIBAIOTCA NNoLaAb U Macca NoKpbITUS. OTu
AaHHble COXPAHSIOTCA B CBOMCTBaxX o6bekTa Mokpbimue (AOCTYNHO NS nepeaayu B
Apyrue CUCTeMmbl).

D,J'IFI pa6OTbI C nNpunoxeHnem nOKprMUﬂ Tpe6yeTc;| oTAaesnbHO ornJjiavdmnBaemMas JiMnueH3ns.

B koMnnekT nocTtaBku BKNtoYeHO npunoxeHne O6opydoeaHue: Cucmembl 8 eHMUIAYUU,
npegHasHa4yeHHoe AN NOCTPOEHNsT Pa3BETBIEHHbLIX BEHTUMALMNOHHBIX CUCTEM.
lMocTpoeHne cucTtem BEHTUIALMN OCYLLECTBMNSETCS HA OCHOBE CTUMEN.

CTunb cMcTEMbI BEHTUMNALUN — HAabop NapaMeTpoB NPSMOro y4acTka BO34YyXOBOAOB U

3MeMeHTOB BETBIIEHUI 1 MOBOPOTOB, CO3jaBaeMblX aBTOMaTUYeCcku. [1nis NOBOPOTOB
NPSAMOYrOMnbHbIX CEYEHUI YYNTBIBAETCA OPUEHTALMS: rOPM3OHTaNbHasa U BepTUkanoHasa. B



CTuUne MOXHO yKa3aTb MakCMMarnbHYH ONTMHY NPpAMOro y4acTtka Bo3ayxoBoa. I'Ipm
HanM4MM 3Ha4YEHNa MakcuMarbHOW ANMHbI ASTUHHBIN BO34yXOoBOA4 pas6|/|BaeTc9| Ha y4aCTKu

B cTrne Bo3MOXHO yka3aTb 06paboTky Topua dpnaHuem. NMpu Bbibope "C obpaboTkon”
dnaHew, BM3yanuanpyeTcsa B MOAENN.

B cTne MoXxHO ykasaTb KpenexHble aNeMeHTbI Ans COeAUHEHUS BO3AYXOBOAOB MeXay
coboit 1 ¢ anemeHTamy BeHTUNAUMK. Konnyectso HeoGXoanMOro Kpenexa Ha cuctemy
OyOeT noacyMTaHo aBTOMATUYECKM.

Mpodunb Bo3gyxoBoda MOXeT BbITh BbIOpaH 13 npunoxeHns Mamepuanb! u
CopmameHmbi Ansi KOMITAC. 3nemMeHTbl BO34yX0Bo4a BbIOMPAOTCSA 13 NPUNOXKEHUS
CmaHOapmHbie U3denusi dnsi KOMIIAC.

Cuctema BEHTURALNKM MOXET oTobpaxaTbcsa B [lepeBe MoAeny Kak CaMOCTOSITENbHbIN
00BEKT UnNu Kak Habop 3NEeMEHTOB.

[ocTynHa BcTaBka anemMeHToB u3 channa.

Ana paboTbl ¢ npunoxeHnem O6opydosaHue: Cucmembl eeHmunsyuu Tpebyetca
OTOEeNbHO onnavymMBaemas nNuUeH3us.

4. B KOMMMNEKT NOCTaBKWN BKITHOYEHO NpuUnoxeHne Pa3beMHbie coeOUHEeHUs1, NO3BONsoLLEe
dopmmpoBaTh 1 pasmeLlaTb B cbopke Habop KpenexHbIX 3N1IEMEHTOB U3 MPUNOXEHNUS
CmaHOapmHbie U3denusi dnsi KOMIIAC.

MpunoxeHne PazbeMHble coeOQUHeHUs BKMoYaeT Tpu KoMaHabl, AoGasnstoume
pasnuyHble Habopbl 3NEeMeHTOB:

- bBonmoeoe coeduHeHue — Habop 13 bonTa, Wanb 1 raex.
- BuHmoeoe coeduHeHue — Habop 13 BUHTa, LWanb n raek.
- LWau6bbi/2aliku Onsi coeQuHeHUs1 — Habop 13 Wanb u raex.

[ns paboTbl ¢ NpunoxeHnem Pa3beMHble coeQuHeHuUs1 TpebyeTca oTaAeNnbHO
onnavvBaemas nuueH3uns.

Omnu4us eepcuu 21 om eepcuu 20

O6uwee

1. TNapameTpbl HOBbIX JOKYMEHTOB TENEpPb XPaHATCS B LWabnoHax AOKYMEHTOB
COOTBETCTBYHOLMNX TUNOB. Bknagka HoBble 4OKYMEHTbI HaCTPOEYHOro guanora
ynpasgHeHa. [Ins naMeHeHust kakoro-nnbo napameTtpa ob6bekTa UM AoOKyMeHTa B LierioM
HeobXoAMMO N3MEHUTb 3TOT NapamMeTp B dpanne wabnoHa JOKyMeHTa COOTBETCTBYHOLLIErO
TMna.

B meHio ®ann gobasneHa KomaHaa coxpaHeHus OKyMeHTa B Buae wabnoHa. BeegeHa
LBeTOBas MHAMKaLMa paboTkl ¢ dharnom wabnoHa.

2.  Cnucok HabopoB MHCTPYMEHTarbHbIX NaHenen MoXeT pacnonaratbCa He TOMbKO B Havane
NHcTpymeHTanbHOM 06nactu, HO Takxe y neson unu npasoin rpaHuusl okHa KOMIMAC-3D.
MpeumyLecTBa Takoro NOMOXeHUs: ocBoboXxaeHne mecta B IHCTpyMeHTansHon obnactu
N oToBGpakeHne NOSTHOro cnncka HabopoB MHCTPYMEHTArbHbIX NaHenewn (B
NHcTpymeHTanbHon obnactu ymeLaeTcs NyLlb HECKOMNbKO NepBbIX MYHKTOB CnMCKa U Ans
A0CTyna K ocTanbHbIM NyHKTAM ero Heo6xo4MMO packpbIBaTh).

3. [HobaBneHa BO3MOXHOCTL BblGOpa pasgenuTens Lenow n gpobHoM YacTu B 4ECATUYHbBIX
Apobsax: 3anaTtasa unmn Tovka. Hactporika npumMeHsieTcst K pa3MepHbIM HaANUCSM, a Takke
CCbIfIkaM Ha 3Ha4YeHWs1 CBONCTB (B OTYETaXx, TEXHUYECKNX TpeboBaHusax n ap.).

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

5. V3meHeH hopMaT CrnpaBOYHOW CUCTEMbI: Tenepb ee pasaerbl OTKpbIBalTCcs B Gpaysepe.

6. OrpaHynyeHa BO3MOXHOCTb Ucnonb3oBaHusa TexHonormn OLE (Object Linking and
Embedding): ctano HegocTtynHo co3gaHue OLE-BctaBok B KOMIMAC-gokymeHTax.
KOMIAC-gokymeHTbl ¢ OLE-BCTaBkamu, co3gaHHble B NpeablayLnx BEPCUsix,
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OTKpbIBAOTCH, OTOBpaxaloTcs, nevaTarnTCa U SKCMOPTMPYIOTCA 0ObIYHBIM 06pa3oMm.
BcTaBkn MOXHO BbIOENATb, KONMMPOBaTb, NepemMeLlaTthb, yaanaTb, HO KOMaHObl OTKPbITUA U
penakTMpoBaHWs BCTABIEHHbLIX JOKYMEHTOB OTCYTCTBYIOT. [JNs1 BCTAaBOK, MMEBLUMNX CBSA3b C
NCTOYHMKOM, NOUCK (panna-ucTouHnKa He Npomn3BOAUTCS.

TpexmepHoe modesniuposaHue

1. PacwwupeHa pyHKUNMOHANBLHOCTb NMUHENYaTbIX MOBEPXHOCTEN:
- HoBble KOMaHAbl NOCTPOEHUSA NIMHENYATbIX MOBEPXHOCTEMN:

- JlnHen4yaTtasa NnOBepPXHOCTb NO KPMBOWN N HaNpaBfeHU — CO30aET NOBEPXHOCTb,
nonyyaemyto OBMKeHNEM NMPSMONTMHENHON obpa3syloLert BOOMb 3a4aHHOM KPUBOWA.
OpueHTaumsi 0OpasytoLLEeN B KO0 TOYKE KPUBOW ONpeaensdeTcs yKasaHHbIM
NPSIMONTMHENHBIM 0O BHLEKTOM.

- JlIuHen4yaTas NOBEpPXHOCTb NO KPUBOWN N NOBEPXHOCTU — CO3LAET NOBEPXHOCTb,
nony4yaemyto ABMKEHNEM NPSIMONMHENHOW obpasytoLwen BAONb 3agaHHOM KPUBOW.
OpueHTaumsi 00pasytoLLEeN B KaXXO0W TOYKe KPUBOW OnpeaensaeTcs HanpaBrieHnem
HOpMarnu K ykazaHHON NOBEPXHOCTMU.

- JlnHen4yaTas NOBEpPXHOCTb NO KPUBOM C KacaHMeM K NOBEPXHOCTU — co3gaeT
NOBEPXHOCTb, NONyYaeMyto ABVKEHUEM MPAMOSNIMHENHOM 06pa3sytoLLen BAOSb
3agaHHou kpuBor. OpureHTaums obpasytoLLen B Kaxxaon ToUKe KpMBOW onpeaenseTcs
HanpaBfieHNeM KacaTenbHOM K yKadaHHOM NOBEPXHOCTM.

- JlnHen4yaTas NOBEepPXHOCTb NO ABYM MNOBEPXHOCTAM — CO3[aET NMOBEPXHOCTh,
nonyyaemyto asvxxeHneM npaMonmnHenHon obpasyroLlen, KacaTtenbHON K ABYM
YKa3aHHbIM MOBEPXHOCTSM.

- YcoBepLueHCTBOBaHUEe KoMaHabl JIMHeM4yaTas NOBEPXHOCTb NO ABYM KPUBbLIM:

- [lo6aBneHa BO3MOXHOCTb YNpaBnATb NOMOXEHNEM OTpe3ka, OBUKEHNE KOTOPOro no
HanpasnswnmM obpasyeT NOBEPXHOCTb:

— No ANIMHEe HanpaBnsAKLWMNX — OTPE30K ABMXKETCS TakK, YTO B KaXKAOM MOMNOXEHNN
€ro KOHLbI OTCEeKaloT OT HaNpaBAsOLWLMX Y4aCTKN, NPONOPUMOHarbHbIE ANMHAM
HanpaBnsLWmX,

- napannenbHO caMmoMy cebe — B nepBOHa4YaribHOM MOSIOXEHUN OTPE3OK
pacnonaraeTcs B NIIOCKOCTU, NepneHANKYNAPHON 3agaHHOMY NPSIMOSTIMHENHOMY
00BEKTY, M BO BPEMS ABUKEHUS OCTAETCS NapannesnieH 3ToMy MonoXeHMo,

— MO OCEeBOW NMNHUN — B KaXKAOM MOMNOXEHNN OTPE30K HAXOAUTCS B MIOCKOCTH,
nepneHanKynsapHON 3agaHHON OCEBOM NMNHUM (KPUBOW NPOM3BOSIbHON hOpMb).

- BknoyeHune/oTkNo4YeHne pa3bneHns NoBeEpXHOCTU Ha rpaHn pebpamMmu, BbIXOASALWMMMN
M3 BEPLUMH HaNpaBnsaoLWmMX.

2. [o6GaeneHa BO3MOXHOCTb CO34aHNA B MOOENM KPUBbLIX KOHNYECKOro cevyeHust. [JoCTynHbI
cnegyowme cnocodbl NOCTPOEHUs (peann3oBaHbl OTAEeMNbHbIMM KOMaHOaMK):

- MO TPEM BEPLUMHAM TPEYrofibHUKa 1 AUCKPUMUHAHTY,

— 10 TPEeM BEpPLUMHAM TPEYrofibHMKa N TOYKE Ha KPMBOW,

— 0 Ha4yarbHOM N KOHEYHOW TOYKaM, KacaTerlbHbIM B HUX U AUCKPUMUHAHTY,
— N0 HayarnbHOM N KOHEYHOW TOYKaM, KacaTernbHbIM B HUX TOYKE Ha KPUBOW.

3. B cbopke MOXxHO caenatb nogcbopky noboro ypoBHsS NOABWXHON, T.€. paspeLlnTb
B3aMMHOE nepeMelLeHne ee KOMMNOHEHTOB. PaHee B cOopke MOXHO BbINO nepemellaTtb
noacOopKy LIeNIMKOM, HO HE KOMMOHEHTbI BHYTPU Hee.

Mpn nepemeLLeHNN KOMNOHEHTOB NOABWXHOM NOACOOPKN YyUNTLIBAKOTCS HE TOMBKO
COMpsKEHWs!, CBA3bIBAOLLIME KOMMOHEHTLI NOACOOPKM APYr C APYroM, HO 1 COMPSKEHUS,
CBA3bIBaOLLNE UX C OCTaNbHLIMW KOMMOHEHTaMN cOOpKN. To ecTb, C NOMOLLIbIO
COMpsPKEHM NoAcOopKN MOTYT BbITh pa3MeLLeHbl Tak, YTO UX KOHCTPYKTMBHO NMOABWKHbIE
yacTu 3aMMyT B COOpKe NOJIOXEHME, OTIIMYHOE OT MOJIOXEHMS B hanne-ncTouHmke
noacoopku.

3a cyeT NOABMKHOCTN KOMMOHEHTOB BHYTPM NOACOOPOK yNpoLLaeTcsl NPoLecc Co34aHus
cbopoyHoM Mogenu (NpugaHus ee YacTam HY)XXHOrO MOSIOXKEHUS, CONPSKEHUS CO
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10.

11.

CMEXHbIMU KOMI'IOHeHTaMVI), a TakxXe noAasnAaeTcd BO3MOXHOCTb UMUTUPOBATb pa60Ty
NPOEKTUpyemMoro mexaHnama C Leribo KOHTpPONnA uinn eMOoHCTpaunn.

MosiBunacb BO3MOXHOCTb BBOAA Haanucen n Tabnuuy B TPEXMEPHbIX MOoAeENAX.
Hagnuce/Tabnuua pacnonaraeTca napanferibHO yK&ISaHHOI;I MMOCKOCTM U MOXET ObITb
COOTHEeCeHa C nNpon3BoJibHO Bbl6paHHbIMVI obbekTamm mogenm.

[opaboTaHbl TexHuyeckue TpeboBaHWs B MOAENU: Tenepb OHW OTOBpaxarTca U MoryT
pefakTupoBaTbCa HenocpeacTBEHHO B rpaduyeckon obnactu. Monb3oBaTtenb MoXeT
3agaTb WMpUHY 06nacTn TexHmyecknx TpeboBaHui 1 BblbpaTb NX pasMeLleHne: B
BEPXHEM UMM HUXHEM NPaBOM Yriy okHa. Kpome Toro, TexHuyeckme TpeboBaHus
npeacTaBreHbl Kak 06bekT B [lepeBe mogenu, 4To NO3BONseT ynpaBnaTh UX
oTobpaxeHneM B okHe. BO3MOXHOCTb paboTbl C TexHUYecknummn TpeboBaHnsMu Ha
OTOEeNbHOMW BKNaake No-npexHemy JoCTynHa.

Mpn HacTpoike BCTaBkU Noacbopkm B COOPKY MOXHO BbibpaTh, kak noacbopka AormkHa

oTobpaxaTtbcsa B cneumdpukaumm cbopku:

- Kak cbopoyHas eguHuua — B cneundmkauum cbopkm 6yaet oamH o6BbEKT,
COOTBETCTBYHOLNIA Nnoacbopke,

=~ WK KaK Habop COCTaBHbIX YacTeN — BMECTO 00beKTa, COOTBETCTBYHOLLEro noacbopke,
cneundmkauma cbopkm byoet cogepxaTb 0ObEKTLI, COOTBETCTBYIOLLME KOMMOHEHTAM,
KOTOpble HaxoasTca B noacbopke Ha NepBOM ypOBHE.

PeanusoBaHa HoBasi komaHaa NOCTPOEHUSI MPOCTPaHCTBEHHbIX KpUBbIX — MemacnnalH.
OHa co3faeT KpMBYHO C BbICOKUM NOPSIAKOM FNaaKoCTV U NNaBHbIM U3MEHEHNEM KPUBU3HbI.
MeTacnnaiiH cTpouTcsl Ha 6a3e xapakTepuCcTUYECKON NTOMaHON 1 MOXKET NPOXOAUTb NGO
yepes ee BepLUMHbI, NMBO KacaTenbHO K ee CerMeHTam.

Onsa npenctaenenns B KOMIMTAC-3D ncxoaHbix TpPUaHrynsaUMOHHbIX/ TECCENALMOHHBIX

AaHHbIX (CKaHMpOBaHWe U T.4.) Tenepb NUCMNONb3yeTCcsa cneunanbHbI Mosu20HanbHbI

o0bbekm. PaboTa ¢ Takum ob6bektoM TpebyeT HaMHOro MeHbLLE PECYpPCOB KOMMbKOTEPA NO

CPaBHEHMIO C TOYHOM reomMeTpuen, NPUMEHSABLLENCS AN NpeacTaBneHns 3TUX AaHHbIX

paHee:

- umnopT u3 dannos opmatoB STL n JT npomncxogmt GbicTpee n NnoTpebnseTr MeHbLue
ornepaTMBHOW NamaTw,

—  YCKOPSIKOTCS COABUI 1 NOBOPOT Npu paboTe ¢ Mogenbio,

- (pann mogenu umeeT MeHbLni obbem.

Takmum o6pasom, Tenepb MOXHO ObICTPO UMMNOPTMPOBATbL pe3yrbTaTbl CKAHMPOBAHUSA,

xpaHsdwmecs B STL-cpanne, n ncnonb3oBaTtb MNOMy4YEeHHbIE NONIMIOHaNbHblE 0OBLEKTLI Kak

OKpYXXeHue npu cosgaHnm HoBow modenu. [locTynHa npuBsska K BepLUnHam

NONMroHanbHOro oobekTa NPy BbINOSTHEHUN U3MEPEHWUI N MPOCTAHOBKE Pa3MepOB.

MonuroHanbHbIA OOBEKT MOXHO MOMYYMUTbL HE TONLKO NyTEM YTeHust n3 oopmartoB STL u

JT, HO 1 nyTem NpeobpasoBaHMsa Tena Ui NOBEPXHOCTH.

Mpn HeO6XOAUMOCTN NONUrOHANbHbBIA OGBEKT MOXHO NPpeobpa3oBaTh B TOUHYHO

reoMeTpuIo — Tero UM NOBEPXHOCTb.

HopaboTtaHa komaHga MacwmabupoeaHue. B Heln NosABMAMCE CneayloLme BO3MOXHOCTH:

- MacwwTabupoBaHue KpMBbIX N TOYEK, B TOM Yncne pebep n BepluvH (paHee
MacLUTabnpoBanumch TOMbKO Tena v NOBEPXHOCTK),

- 3ajaHue pasHbiX KO3 MLUMEeHTOB MacluTabnpoBaHns N0 OCAM CUCTEMbI KOOPAMHAT,

- [ANg Ten u NoBepXHOCTEN — COXpaHEHUE KOMUN NCXOLHbIX OOBEKTOB, AN KPUBbIX U
TOYEK — CKPbITUE NCXOOHbIX 0O BbEKTOB;

— MaclTabrpoBaHNE HECKOITbKNX 0OBHEKTOB (B TOM YMCIE Pa3HOTUMHBIX) 3a OAUH BbI30B
KOMaHAbl.

Mpwn BbINONIHEHUKM ByNEBOW onepaunn SOCTYMHO CO34aHNE KOMUA y4acTBYIOLNX B HEN Ten.

Takum o6pasom, B MOAENN MOXHO MonyyYnTb pesynbtaTt OyneBon onepawumm n COXpaHuTb

reoMeTpuIo UCXOAHbIX Ten.

MosiBnnca HOBbIM CNOCOO NOCTPOEHWSI CKPYTNIEHUSA C NEPEMEHHbIM paanycoM — Mo

rpaHn4HoOn KpuBow. lNocrne ykasaHusa rpaHUYHOM KPUBOW paguyC CKPYrieHNs B KaXKaomn
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

TOYKe pe6pa paccynUTbiBaeTCA Tak, YTOObI YKa3aHHasa KpuBasa ABnAanacb FpaHI/IU,eIZ
NOBEPXHOCTU CKPYITeHus.

Ecnu mogenb MMeeT HECKOSBbKO UCMOSHEHUN, TO B npouecce YHpae.neHue C8s3aHHbIMU
Yepmexxamu MOXHO yKa3aTb A51d KaXXgoro 4eprtexa, ¢ KakuMmm MMeHHO UCMOJTHEHNUAMW OH
cBasaH. o yMon4aHuio 4YepTex CBA3biBaeTCA CO BCEMU UCMONTHEHUAMN MOOENN.

D,opa60TaHo corpsikeHune Ha paccmosiHuUu: rpu ero HarioxxeHnMnm MOXXHO 3aaTb HE TOJIbKO
KOHKpeTHOEe 3Ha4YeHne pacCTtoAaHnAa Mexay oObeKkTamu, HO 1 AManasoH, B KOTOPOM 3TO
3Ha4YeHne MOoXeT HaxoanTbCA.

HoBbIi cnocob 3agaHns opMbl KPMBOW B CEYEHUM ANt NOBEPXHOCTU KOHUYECKOro
ceyeHns — MuHumMmym HanpsixeHusi. [1py ncnonb3oBaHUK 3Toro cnocoba Ans KOHNYECKNX
KPUBbIX B CEYEHUSAX MOBEPXHOCTU aBTOMAaTUYECKM NoAbMpaeTcs Takon NHXEHEPHbIN
AVCKPUMUHAHT, NPY KOTOPOM MHTErparnbHoe 3Ha4YeHne KPMBU3HbI KPUBOW MUHMMATIBHO.

YnyyweHa komaHaa lMpodieHue noeepxHocmu: NosiBANAch BO3MOXHOCTb NPOAJIEHNS
MHOrOrpaHHON MOBEPXHOCTM 3a €€ rpaHuLly, COCTOSILLYIO0 U3 pebep COCeaHMX rpaHeil.
PaHee 3a oaVH BbI30B KOMaHAbl MOXHO GbIN0 NPOANUTL NULLL OAHY rPaHb, a rpaHuua
MOria COCTOSITb TOMbKO M3 pebep 3ToW rpaHu.

[opaboTaH npouecc co3aaHns acku:

- nosiBMnacb BO3MOXHOCTb SIBHOIO BKIKOYEHMA cpesa yrna, T.e. 0bpa3oBaHust Ha ero
MECTE MII0CKOW TPEeYroribHOW rpanHu (paHee cnocob obpaboTku yrna — co Cpe3oM unm
6e3 — BblbMpanca aBToMaTU4eckn B 3aBUCUMOCTM OT COCTOSIHWUSI onumm Mo
KacameJsibHbIM pebpam);

- nosiBuracb BO3MOXXHOCTb OCTAHOBKM (Packu B 3a[jaHHbIX TOYKaXx, T.€. NOCTPOEHMS
dackn Ha BbIbpaHHOW Nonb3oBaTenem 4Yactn pebpa — aHanorM4Ho ToMy, Kak 3To
MOXXHO caenaTtb B komaHae CkpyaneHue.

OTBepcTUE/BLIPE3 B NIMCTOBOM TESE MOXHO CO34aBaTh C NepneHanKynsipHON KPOMKOW, T.€.
¢ GOKOBbIMM rpaHsiMKN Takon OPMbI, YTOOLI Ha pa3BepTKe OHM GbinK NepneHanKYNAPHbI
MMOCKOCTW NncTa.

Mpwn BbIgENeHn 0603HaYeHUS (IMHUN-BLIHOCKK, 0003HAYEHNS LLEPOXOBATOCTM U T.1.)
Tenepb NOACBEYMBAIOTCS, KPOME CaMOoro 0603HaveHus, Takke 0ObEKTbI, K KOTOPbIM OHO
oTHocuTcA. PaHee 3T 06bEeKTbI MOACBEYMBANUCH NULLL NPY CO34aHMN UMK
penakTMpoBaHnst 0603HaYeHNs.

lMocne npocTaHOBKM NEPBOro accounaTUBHOroO pasmepa (nboro, KpOMe YrnoBoro) B
NepPBOM 13 MMEILLNXCS B MOAENM 3CKU30B BCE KOHTYPbl B 3TOM 3CKM3€ aBTOMATUYECKU
mMacLTabumpytoTcst ¢ KO3PULNEHTOM, paBHbIM OTHOLLEHWUIO 3a4aHHOrO 3Ha4YeHWs pa3mepa
K ncxogHomy. bnarogapsi 3ToMy MOXHO CTPOUTb 3CKM3 NPUBNN3UTENBHO, a 3aTeM
YMEHbLUNTb UK YBENUYNUTbL €r0 LENNKOM, MPOCTaBUB OOUH pa3mep (paHee pa3mep
BO3eNCTBOBaN NULLb HA «CBON» OOBEKT UM 06BbEKThI, 13-3a HYEero 3CKN3 MOT CUIbHO
aedopmmpoBaTbCs).

Mpwn NpocTaHOBKE NOCNEAYLWMX Pa3MEPOB B NEPBOM 3CKM3E, a Takke pasMepoB B
oCTarnbHbIX 3CKM3ax MaclTabmMpoBaHme He NPOM3BOANTCS.

[lopaGoTaH npoLecc NpoBepPKN KPUBU3HLI MOBEPXHOCTU: B HEM MOXHO BKITHOUYUTb
OoTOOpaxeHVe LIBETOBOW KapTbl KPUBU3HbI, T.€. OKPACKy Y4aCTKOB NOBEPXHOCTU B pasHble
LBEeTa B 3aBUCMMOCTU OT KPMBU3HbI 3TUX Y4aCTKOB.

B komaHge ﬂpoeepka HernpepbieHOCMU NoABUI1IaCb BO3MOXHOCTb paGOTbI Cc
NOBEPXHOCTAMU: onpeaendaeTca Tun HernpepbiBHOCTU HA JIMHUX CTbiKa I'IOBerHOCTeIZ.

Nmetowwmecs B nMCToBOM Tene n3obpaxeHus pe3bbbl, ocu, 0603Ha4YeHNs n pasmepbl
(kpome Npon3BOAHbIX) TEMNepb CriegyroT 3a CBOMMM ONOPHbIMKM 06bekTaMu nocne
M3MEHEHWS NX NOMOXEHUS B pe3ynbTaTe CO3AaHns crnboB pasnnyHbIMU KOMaH4amu,
crnbaHus/pasrmbanHns crnbos., a Takke nocne nepexoaa B pexnm pasBepTKu.

Pa3mepbl (kpoMe Npon3BoaHbIX) 1 0603HAYEHNS, NPOCTaBIEHHbIE B MOAENN,
nepecTpavBatoTcs Nocne MaclTabupoBaHus Tena Moaenu; 3HayeHusi paaMepoB Npu 3TOM
NepecUYnTLIBaTCS.
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23.

24.

25.

26.

B komaHge MoeepxHOoCcMb Mo cemu KpuebiX MOXHO BblbpaTb BapuaHT CONPSKEHUS
Inadko (7. e. C paBHOW KPUBM3HOWN) MEXAY CO34aBaeMOM NOBEPXHOCTLIO U MPUMbIKaOLLEN
K Hel. PaHee Gbinn gOCTynHbI BapuaHTbl conpsikeHus 1o kacamesibHOU v
lMepneHAuKynsipHo.

3HauMTENbHO YCKOPEHHO CO34aHUE U pedakTupoBaHne MaccuBoB onepaumi. ddekT
Hanbonee 3aMeTeH Ha MaccmBax C BOMbLUNM KONIMYECTBOM 3K3EMMIISIPOB, B KOTOPbIX HE
ncnone3dyeTca Tabnuua n3amMeHsieMbIX NEPEMEHHbIX.

HopaboTaHo BpalLeHe TpEXMEPHON MOAENN C MOMOLLBIO MaHunynaTopos 3Dconnexion.
Tenepb LEHTPOM BpaLleHus saBnsieTca onuxkanwas K ueHTpy okHa KOMITAC-3D Touka
mMogenu. lNocne ocTaHOBKM BpalLleHUs LIEHTP BpalleHus nepeHasHadaeTcs. [pn HaxaTomn
knasuwe <Cirl> mogenb BpallaeTcs BOKPYr LeHTpa cBoero rabaputHoOro
napannenenuneaa.

CBs3b 06BLEKTOB C BEpLUMHAMM 3CKU30B CTana bonee ycTonynBom 1 npeackasyemMom:
noTeps BEPLUMHbI-MCTOYHMKA CBA3M NPOUCXOAMUT TOMNbKO NpY yAarneHum u3 ackmusa obbekTa,
KOTOpPOMY NpuHagfexana BepluvMHa; Npyu peaakTMpoBaHUN 3CKN3a COXpaHseTcs
NMHpopmaLmsa 0 TOM, C Kakor U3 BEPLUMH NIMHUN 3CKMn3a Obin cBsA3aH 00bekT — C
Ha4arbHOM UMM KOHEYHOMN.

Ipaghuyeckue dokymeHMbI

1.

Pa6GoTta ¢ orpaHMyeHnsiMu B rpadpnvecknx JOKYMEHTax u acknsax ctana 6onee yoobHom:

- WHGopmMaumsa 00 orpaHNYeHNsIX, HaNoOXeHHbIX Ha OOBEKTLI, TeNepb NpeacTaBneHa B
rpadmyeckor 06r1acTM HaMHOro HarnsgHee, Yem paHblue, 0COB6EHHO B Criyyasix CBSI3u
obbekTa ¢ gpyrumum o6bekTamm (Hanpumep, NapannenbHOCTb, PABEHCTBO AJIMH) U
HanMumsa y o6bekTa HECKONbKUX OOAHOTUMHbBIX OrpaHUYEeHUN,

- cBefeHua o6 nmerowmxcs y o6bekta orpaHnyYeHnsix asBTomaTnyeckn otobpaxatoTcs B
rpadouyeckor obnacTtu npu BblgeneHumn 3Toro obbekTa,

- BbIOOp OrpaHNYeHnii Ans yganeHus n camo yaaneHne BO3MOXHbl HENOCPEeACTBEHHO B
rpadumyeckon obnactu, 6e3 obpalleHus k NaHenn napameTpos,

- KomaHga OepaHu4yeHusi 06 beKkma no3BonseT He TONBbKO MPOCMOTPETL U yaanuTb
OorpaHnyeHnst 06BbEKTA, HO U HANOXMTb HA HErO HOBbIE OrPaHNYEHNs], NPU 3TOM
OOCTYMHbI NULWb Takne orpaHNYeHunsi, KOTopble MOryT ObITb HanoXeHbl Ha 0O bEeKT
AaHHOro Tuna.

[lo6aBneHa BO3MOXHOCTb CMEHbI CTOPOHbI PACMONIOXEHUS IKBUAUCTAHTblI OTHOCUTENBHOIO
6a3oBoro obbekTa npu ee peaakTMpoBaHUN.

Hagnvcy B 0603Ha4YeHnn, pasmelLaemble Hag Unv Nod BbIHOCKOM, Tenepb MOXHO ABUraTb
BAOMb 3TON BbIHOCKW (paHee Haanucb Morfna HaxoanTbCa TONbKO Haa/noa cepeanHoN
BbIHOCKW).

Tekcmoenblili peGakmop

YnyuweHo ynpasneHue cTunem syeek Tabnuu;: Ha MNaHenb napameTpoB AoGaBneHbI
anemeHTbl Ans Belbopa rpaHuy 1 ux cTuns. Micnonb3oBaBLuniics paHee auanor paHuybl
yrnpasgHeH.

Paboma co ceolicmeamMu u omyemamu

1.

yJ'Iy‘-ILIJeHI/IFI lNaHenn cocTtaBa n3genus:

- BknrodeHne/oTkNoYeHne oTobpaKeHnst KONOHOK Tenepb NPOM3BOANTCS NyTem Bblbopa
N3 CrnncKa COOTBETCTBYHOLLMX CBOMCTB (paHee Ans aToro TpeboBanochk Bbi3bliBaTb
ananor). B cnucke Takke 4OCTYNeH NOUCK NO MMEHM CBONCTBA M Nepexo K CO34aHuIo
HOBOrO CBOMCTBA B TEKYLLEM LOKYMEHTE.

- [o6GasneHna obnactb A4ns paboTbl C JOKYMEHTaMU, NOLAKITHOYEHHBIMU K U3LENNIO U €ro
COCTaBHbIM YacTsiM. B aTon 06racTn MOXXHO NpocMaTpmBaTh YXKe MNOAKIOYEHHbIE
AOKYMEHTbI U 400aBNsITb HOBbLIE.
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- [losiBunack MHAMKaLMS HeakTyanbHOCTU MacChl U3AENUSA N ero COCTaBHbIX YacTen —
po30BbI OH Y COOTBETCTBYIOLLNX s4eek. [Mpn aTom Ha NaHenu ctaHOBUTCA AOCTYNHa
KHonka gnga nepecyeta MUX mogenu. lNocne ee HaxaTusi 3Ha4YeHNe Maccehbl
akTyanmsmpyetcsi.

CeorictBo Konudecmeo Tenepb MOXET UMETb APOOHbIE 3HAYEHMS, 3anNnCbiBaeMble B BUAE
AEeCATUYHOW UM 0B6bIKHOBEHHOW Apobu (paHee — TONbKO Lernble). ATo obecnevvBaeT
BO3MOXHOCTb BBOJa KONMMYecTBa B eAuHMLAX AJNTMHbI, MacChbl UNY o6bemMa Ana COCTaBHbIX
yacTten nsgenus B pasgene Mamepuarsi, a Takke KONMYECTBa KOMMNIEKTOB YNAKOBKU B
pasgene Komrnekmei.

Paboma co cneuugukayueli

1.

HoBble BO3MOXHOCTU paboTbl C JOKYMEHTaMW, MOAKITHOYEHHBIMU K OO BEKTY

cneundmkaunn:

- (anga obbekTa cneundmkalmm, CoO3gaHHOIO BPY4YHYH0) NOfb30BaTeNlb MOXET
NPOV3BOSbHO BbiBMpaTh AOKYMEHT, U3 KOTOPOro B 06bEKT cneundmkaumm nepegaerca
3Ha4veHune ceoncTBa @opmam, N JOKYMEHT, N3 KOTOPOro nepefarnTcs 3HaYeHUs
ocTarnbHbIX CBONCTB (paHee BCe CBONCTBA M3BMEKaNMCb M3 NepBOro AOKyMeHTa B
crnucke NOAKIYEHHbIX, ANS ero CMeHbl TpeboBanochb M3MEHUTb NOPSAOK CreAoBaHNS
OOKYMEHTOB),

- B CMUCKe NosIBUNAachb MHAVKAUMA JOKYMEHTOB, U3 KOTOPbIX B 00BEKT cneumdukaumm
nepepaeTcs opmat n/unu octarnbHble CBOMCTBA.

B KOHTEKCTHOM MEHI 00BHEKTOB B IOKYMEHTE-Cneumndukaumm nosasunacb kKomaHaa

CKpbITb, OTKMOYatoLwasn nokas obvekra B Tabnuue. OTMeHa Npu3Haka «CKpbITbIA»

NPOM3BOANTCH KOMaHOOW KOHTEKCTHOro MeHio MokasaTb B crneumanbHOM pexnve, B

KOTOPOM OTOBpakatoTCsl TONbKO CKPbITble OO BbEKTDI.

Onuus lMokasblieamb 6 mabnuye B CBONCTBax 00ObeKTa UCKMOYeHa.

Umnopm u akcriopm

1.

Mpn nmnopTe rpadmyecknx gokymeHToB coopmata DXF n DWG Tenepb MOXHO BbiOpaTh
TN obbekTa, NonyyaemMoro B pesynbTtaTte YteHns Tabnuy: Tabnmua KOMIMAC-3D vnn
MakpoanemeHT. PaHee Tabnuubl MMNOPTUPOBANUCL B BUAE MaKPO3IEMEHTOB.

Mpy nmnopTe pannos popmata JT NponsBoANTCA Takke YTEHME 3anucaHHbIX B HEM
aTpmnbyToB. 3HayeHnst aTpnbyTOB CTAHOBATCS 3HAYEHUAMU CBOWCTB Pe3yfbTUPYIOLLEN
mogenu. ATpubytel SourselD, SourseName, SourseDescription, SourseAuthor,
SourseOrganization, SourseMass u SourseDensity npeobpasyloTcsa B CBOUCTBA
ObosHayvyeHue, HaumeHosaHue, KommeHmaputi, Aemop, OpeaaHu3ayusi, Macca v
lTnomHoCcmb COOTBETCTBEHHO, a OCTarbHble aTpMbyThl — B NONb30BaTENbCKME CBOMCTBA,
aBToOMaTMYeckn cosgaBaemMble B Mogenu. [pn HeobxoanMoCT! MOXHO YCTaHOBUTb
COOTBETCTBME aTpMOYTOB 1 CBOMCTB, B TOM YMcCiie BMBNNOTEYHbIX; AOCTYMNHbI Takke 3anncb
COOTBETCTBMI B (pann n yteHne ua danna.

Mpwn akcnopTe mogenu B popmaTt JT nodBmMnack BO3MOXHOCTbL Nepefayv napameTpoB
MLUX n ceoncTte. CBoMCTBa 3anMcbiBalOTCA B BUAE aTpmMOyTOB.

MosiBunack BO3MOXHOCTb COXpaHeHMs B hann u YteHns n3 carnna napameTpoB aKcnopTa
B bopmatbl STL, JT, STEP 1 napameTtpoB nmnopta n3 dopmartoB JT, STEP. Takum
obpasom, ogHaxabl caenaHHy HaCTPOKMKY aKCnopTa UM UMNopTa MOXHO MCMOMNb30BaTb
NOBTOPHO MK NepeaaTtb Ha apyroe paboyee mMecTo.

MosiBunack BO3MOXHOCTb MMnopTa mogenen popmata OBJ.

MakcumanbHoe NMHENHOE OTKITOHEHME, KOTOPOEe MOXHO 3adaTh NPU HAaCcTPOKKe 3KcnopTa B
dopmatbl STL, JT, VRML, ysennyeHo go 30 mm.

lpunoxeHus

1.

O6opydoeaHue: Tpybonposoldni
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MosiBUNack BO3MOXHOCTb YCTAaHOBKM 31EMEHTOB (OOHKHK, ITyLepa) Ha NOBEPXHOCTb
TpyObl. [Mpn ycTaHOBKE MOXHO 3a4aTb NOSMOXEHNE anemMeHTa Ha Tpybe (cmelleHune,
OTCTYM, HAKMOH), 4o6aBWTbL NOgPE3Ky NO AMaMETPY, NPU HEOO6XOANMMOCTUN N3MEHNTD
napameTpbl anemMmeHTa. Ecnv B Mmogenu anemeHTa ykasaHo OTBEPCTME, KOTOpoe
Heobxoanmo [obaBuTb NpK yCTaHOBKE Ha Tpyby, TO OHO f4obaBNAeTCs aBTOMATUYECKN.

[ob6aBneHa BO3MOXHOCTb NOCTPOeHMs Tpybonpoeoaa B cbopke 6e3 cosgaHmsa danna
Ha aucke.

MosiBMNack BO3MOXHOCTb 3aAaHus LBeTa TpybonpoBoaam No TeKyLeMy crnok. 910
nossondeT 6onee HarnsagHO oToOpaxaTb pasHble CMCTEMbI B COOpKe C nocrnenyroLen
nepegadven LBeTa Crnosi B YepTex.

MosiBUNack BO3MOXHOCTb B Ka4eCTBE aBTO3/IEMEHTOB B CTUNe A06aBNATb KPECTOBMHBDI.

O6opydoeaHue: MemannoKkoHCMpyKyuu

B koHumrypauumn npunoxeHus gobasneHa HacTponka pasmeLleHns BHOBb

Cco3aBaeMbIX 3NIEMEHTOB NPUINOXKEHMNS HA CMOSIX C 3a4aHHbIM LIBETOM.

B KaTtanor npunoxeHunsa gobasneHbl COPTaMEHTbI:

- [OCT 13622-91 lNpodunu npeccoBaHHbIE NPSAMOYrOfibHblIE PABHOMONOYHOIO
TaBpPOBOro ceYeHns 13 antoMMHUEBLIX U MarHNEBLIX CMNaBOB.

- [OCT 29296-92 lNpodunnu npeccoBaHHbIE NPAMOYrofibHble HEPABHOMOSOYHOIO
TaBpPOBOro CEYEHUS 13 antOMUHUEBBIX N MarHMeBbIX CMaBoB.

- FOCT P 56043-2014 lNpodunum npeccoBaHHble 6ynb60006pa3sHbie NofI0coBOro
CYMMETPUYHOIO M NOSTIOCOBOr0 HECUMMETPUYHOIO CeYEeHUIN C TpaneuneBngHom
rONIOBKOM M3 afnitoMMHUEBBIX CMaBOB.

[JobaBneHbl koMaHabi:

- KHuya — co3gaeT aneMeHT KOHCTPYKLUMU Kopryca Afis COeQUHEHUs OTAeNbHbIX
yacteun Habopa, pacnonararowmxca nog yrnom. NMpegycmMoTpeHa BO3MOXHOCTb
NOCTPOEHUSA KHULbI C OTOTHYTbIM hnaHLeM.

- KHuya mopuyeeasi — co3faeT NUCTOBYIO AeTarnb ANA NoAKpenneHns cBoboaHbIX
TOpLUOB pebep XKeCTKOCTH.

- Ha3sHayumb npunyck — Ha3Ha4aeT Npunyck Ha KPOMKM NUCTOBbIX AeTanen ang
KOMMNEeHcaumMm HETOYHOCTEN Npu cOopke 1 CBapHbIX AedopmaLmsX.

- Bbiepy3umb koHmyp e DXF — co3gaeT haiin ¢ KOHTYpOM NMCTOBOW AeTanu B
dopmate DXF ons nepegayun Ha nasepHbIn ctaHok ¢ YlY.

Mpn NOCTPOEHMN N30NALMM FPaHN B KAQYECTBE rpaHuL, Tenepb MOXHO BblIGMpaThb

NMOCKOCTW.

[Mpn NOCTPOEHMN U30NALMM TPaHN N U30NALUN Tena NosBMIacb BO3MOXHOCTb

aBTOMaTUYECKMN BbIOMpaTh KacaTenbHble rPaHn C HaXxxaTon knaeuwen <Ctrl>.

[o6aBneHa BO3MOXHOCTb 3arpyaTtb MOAeNn MEeTarnnoKOHCTPYKLUMIA, NOCTPOEHHbIX B

Aveva 1 coxpaHeHHbIX B opmaTte xml.

Banbi u MexaHu4eckue nepedayu

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

PeannsoBaHa BapnaTtMBHOCTb KOH(UIrypaLmm KOHCTPYKLMIA LLIECTEPEH, LLUKUBOB,
3BE3404eEK U T. 4. (pasHoobpasHble BUAbl NOAHYTPEHUI, BbIBOPOK, BLIHOCOB 3yB4aTbixX
BEHLIOB), 4TO obecneunno GbICTPoOE M NPOCTOE NOCTPOEHME MHOXECTBA AeTaren Takoro
TMna .

PeannsoBaH pacyeT n NpoeKkTMpoBaHME KOHUYECKOW NpsAMO3ybon nepegayn
BHYTPEHHErO 3aLenseHuns.

[o6asneH HoBbIN BUA cTyneHn — LinnnHapuyeckas 606biwika.

B pacueTe yacoBbIx nepefad peanmsoBaH aBTOMaTU3MPOBAHHbIN (PYHKLMOHAN
nogbopa HecTaHdapTHbIX KOadhdnuneHToB Npodmng 3ybbeB € LENbIo UCKITHOYEHUS
UHTepdepeHLnn 3yOLEB.
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B mogyne pacyeta uMnMHapuyeckUx nepefad BHELHero 3aueneHns peanvsosaHa
WHTEerpauusa ¢ mogynem MHorokputepuansHon ontummusaumm I0SO, yto obecneuunno
BO3MOXHOCTb nogdopa napaMeTpoB nepegad, obecneuymsaroLmnx 6omnee pecypcoemkyro
N HagexHyo paboTy nepenay B Tex xe rabapuTHbIX napameTpax.

[nsa sybuaTbix umnuHgpudecknx nepegad nobaeneH BapuaHT dpacku no BeicoTe 3yba
(NnpumeHseTcs Ha 3apybeXHbIX KOHCTPYKUMSAX 3yB4yaTbIX KONec).

O6opydoeaHue: KabenbHble KaHasbl

MosiBunacbk BO3MOXHOCTb A0GaBNeHns matepmana Ha 3fiEMEHTbI MPSIMOro y4yacTtka
notka u3 cnpaso4vHnkoB CtaHgapTHbele nsgenusa unu NOJIMHOM:MDM.

B kauyecTBe aBTO3MEMEHTOB B CTUINE MOXHO A400aBNATL BEPTUKANbHbIE TPONHUKN U
KPECTOBWHbI.

MosiBunacb BO3MOXHOCTb BbiOOpa BapuaHTa BKIOYEHMST KabenbHOro kaHana B
rofIOBHYH0 COOPKY: B BMAE COOPKU UK B BUAE OTAENbHbIX AeTarnen.

MosiBunacb BO3MOXHOCTb 3aaHns LiBETa kKabenbHbIM KaHanam Mno TeKyLeMy Croto.
910 no3sondeT bonee HarnAQHO oTobpaxaTb pasHble CUCTEMBbI B COOpKe C
nocrneayloLlen nepefayen Lseta crosi B YepTex.

CeapHble coeQuHeHuUsl

ANropyT™M CO3aaHMs CBapHbIX LUBOB B TPEXMEPHbLIX MOAENSAX MONHOCTLIO NepepaboTaH ¢
Lenbio obecneyeHnst BbICTPOro co3aaHMs MHOXECTBa CBapPHbIX LLUBOB; OCYLLECTBIEH
nepexo/ OT NOCTPOEHMSA OTAENbHbIX LLBOB K MOCTPOEHUIO CBApPHbIX COeAUHEHUN, B
KOTOPbIX XPaHUTCA MHPOPMaLMS He TOMbKO O LWBaxX, MX 0603HAYeHUM, HO 1 O
CBapvBaeMbIX Tenax U KOMMNoHeHTax. ATo NO3BONSET B Nocneaywwem paboTtatb co
CBapHbIM COEAMHEHMEM KaK C eANHbIM MHPOPMaLMOHHBIM 0GBEKTOM, NPOBOANTL aHaNMU3
Ha NPUBAPEHHOCTb KOMMOHEHTOB CBAPHOWM KOHCTPYKLIUN.

LLiBblI cBapHOro coeanHeHns npeacTaBnsAT cobor MHPOPMaUNOHHbIE (T. €. He
MMelLLME pearibHOM reoMeTpun) oobekTbl. [ns co3gaHns MHOOPMALMOHHbBIX CBapHbIX
LUBOB B cOOpKe NpeaycMoTpeHbl KomaHabl Taepoesnil woe, Yanoeol woes,
Cmbikoeol woe, HaxnecmoyHsbil woe. B komaHaax peannsoBaHbl pasfinyHble
cnocobbl 3a4aHNSA TPAEKTOPUIA U CEYEHUIA CBAPHbIX LLIBOB, BO3MOXHOCTU pasMeLLeHNs
N U3MEHEHMS MOJTOXKEHWST KaK rpynmbl LUBOB, TaK M OTAESNbHOIO LWBa BHYTPY Fpymnmnbl.
lpoeepka ceapHbIx coeQUHEHUll — HOBasA KOMaH4a, NpeagHasHavYeHHast aAns
aHanusa Modenu Ha Hanuymne npuBapeHHbIX/HENPUBaPEHHbIX KOMMOHEHTOB,
BM3YyarbHOro KOHTPOMSI NPUHAANEXHOCTM CBapHbIX LWBOB. [1peaycMoTpeHbl
cnegywowme cnocodbl aHanmaa:

— NoOKa3aTb HernpmBapeHHbl€ KOMMOHEHTbI,
— MOKa3aTb NpmBapeHHbl€ KOMMOHEHTbI;
— NOKa3aTb LBbl KOMIMOHEHTOB.

lNpeobpa3oeaHue ceapHbIx Weoe 8 meepdbie mesia — HOBas KOMaHAa,
nossonstoLias npeobpasoBaTtb MHPOPMALNOHHBIE CBapHbIE LWBLI B TBEpPAbIE Tena,
4TOObI 3aTEM C HUMKN MOXHO BbINo paboTaTb Kak ¢ Tenamu (genaTb Bbipessbl,
OTBEPCTUS, U3MEHATbL CBOMCTBA OTOBPaXXEHUS U TEKCTYPY U T.M.). DTO HYXHO B
crny4asx, Koraa nocne cBapku ocyLlecTBnseTca mexaHoobpaboTka, a WBbl NonagaroT B
0bpaboTky. MpeaycmoTpeHbl crieaytoLme cnocobbl Bbibopa LWBOB A5
npeobpasoBaHus:

— BCE LUBbI;
— TONbKO Te, KOTOpPble NPUHAANeXaT BbiIopaHHbIM KOMMOHEHTaM;
- WwBbl 00LWmMe Ans BelOpaHHbIX KOMMIOHEHTOB.

HoBble BO3MOXHOCTM npu pa60Te C YyepTexamu:

,D,J'Iﬂ penakTmpoBaHuA 0003Ha4YeHUn u KOHCTPYKTUBHbIX 3JIEMEHTOB CBapPHbIX LLBOB
ﬂ,06aBﬂeHbl BCnbliBaloLWMe KOHTEKCTHbIE NAaHE .

HopaboTaHbl Ananory BBoAa Tekcta ob6o3HaveHun B komaHae O6o3HavyeHue
ceapHo20 wea.
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- [JobGaeneHa koMaHaa Yc/108Hoe u3obpaxeHue ceapHO20 wea, No3BoNsoLLas
co3faTb B rpachmyeckom JOKYMEHTE crneayoLlme ycroBHble 0603Ha4YeHNsi CBapHbIX
wsoB no NOCT 21.502:

- LLloB BHaxnecTKy, KOHTaKTHbIA, TOYEYHbIN,
- LLloB aneKkTpo3aknenoYyHblin BHaxXmnecTKy,
- CpapHas Touka.

- B komaHgoe KoHcmpyKkmueHbie 3sieMeHmbl c8apHbIX W08 OTKOPPEKTUPOBAHDI
dopmMyrbl pacyeTa NnoLlaam NonepeyHoro ceYeHnst HannaBneHHoro maTepuvana
CBapHbIX LUBOB.

- B HacTpoikax komaHga O6o3HayeHue ceapHo20 wea  KoHcmpykmueHbie
a1eMeHmbI c8apHbIX weoe AobaBneHa BO3MOXHOCTb YyCTaHaBNMBaTbh COCTaB
CBOWCTB B COOTBETCTBUE CO CBOMCTBAMM, CO34aHHbIMWN B TEKYLLIEM JOKYMEHTE.

- WcnpaBneHbl HaaeHHbIE OLUNOKN.
MexaHuka: TIpyXUHbI

- [obaBneHbl HoBble pacdeTbl NpyxuH no OCT 5.9539-80 lMpyXuHbl BUHTOBbIE
uunuugpuydeckue. Hactoawmm ctaHaapT pacnpocTpaHsaeTCcs Ha NPYXUHbI,
npUMeHsieMble B CyJOBOM MaLLUMHOCTPOEHMMU, CYAOBOM NpnBOPOCTPOEHUN U
ANEKTPOTEXHNYECKNX YCTPONCTBAX.

- Tlpu nocTpoeHun YepTexa NpyxmHbl 6€3 NnpoBeaeHMa pacyeTa, NnosiBunach
BO3MOXHOCTb BblbOpa cTaHAapTa Ha TeXHUYeckne TpeboBaHus.

- [JobGaeneHa aHrnuickas nokanmsaums NpuroXeHus.

CepBUCHbI€ MHCTPYMEHTbI

YnyJdweHa n nepepaboTaHa kKomaHAa 3aMeHa mekcma:.

- pobaBneHa BO3MOXHOCTb MPOCMOTPA TEKCTOBbLIX (hparMeHTOB, COAePXaLlnX NCKOMbIV
TEKCT, B CBA3W C YeM KOMaH4a nepevmMmeHoBaHa B llouck u 3amMeHa mekcma,

- pobGaBneHa BO3MOXHOCTb Bblbopa 04HOro UM HECKOSMbKUX TEKCTOBLIX dparMeHTOB, B
KOTOpbIX ByaeT npomsBefeHa 3aMeHa TEKCTa (paHee 3aMeHSNNCb BCE BXOXOAEHMWS),

— B uJepTexax u dparmeHTax gobaeneHa noaceeTka 06bHLEKTOB B rpadmyeckon obnactu,
KOTOpble coaep)KaT UCKOMbIA TEKCT,

- ynpasneHue NpoLeccoM noucka 1 3aMeHbl Tenepb NPON3BOAMTCA Ha cneumnanbHoOn
naHenu y BepTuKanbHOW rpaHnLbl OKHa (a He B guarore, Kak paHee) — 3TO No3BonseT
OAHOBPEMEHHO paboTaTb C KOMaHOON U OTKPbITbIMU AOKYMEHTaMW,

— B Habop o6bekToB, rae OOCTYMNHbI MOUCK N 3aMeHa, 00aBneHbl MAaKpO3INIEMEHTLI U
cTpouTenbHble 0603HaYeHUs,

- B NnepeyeHb 06bEKTOB, KOTOPLIMU MOXHO OrpaHMYNTL 06nacTb noucka, Job6aBneHbI:
CKpbITblE CINOV 1 BMAbl, MAKPO3NIEMEHTLI, pasMepbl, MaLLMHOCTPOUTENbHBLIE U
CTpouTenbHble 0003Ha4YeHNs, Tabnuupl,

= MOXHO BKIHOUNTb Y4YeT permctpa OyKB 1 MOMCK CIIOBa LESTMKOM,

— TEKCTbl, BBOOVBLLUMECS OS5I MOMCKA U 3aMeHbI, COXPaHSAOTCA A0 KOHLA ceaHca paboTbl
B KOMIMAC-3D 1 MoryT ncnonb3oBaTbCsi NOBTOPHO.

KompasFlow, rugporazognHamuka gna KOMIMAC-3D

—  TOYHOCTb TPUAHIYNALNN reOMEeTPMUYECKON MOAENN TeNepb He 3aBUCUT OT HACTPOWKK
ToYHoCTK oTobpaxeHns B KOMIAC-3D, 4To no3BonsieT NepeHoCUTb pacyeTHbIe
nNpoekTbl Mexay pabounmm mectamm 6e3 N3MEeHEHUN.

— YCTpaHeHo orpaHnyeHmne, n3-3a KoToporo reoMeTpnyeckme Mogenm BolCOKON
CINOXHOCTM He 3anyckanucb Ha pacdeT. Tenepb npunoxeHne KompasFlow paboTtaet ¢
MoeNAMU, COCTOALLMMN U3 BOMbLLOIO YMCna rpaHen.

- WcnpaeneHa owwubka: nepmognyeckm agantaums K peleHno He cpabatbiBana, 4to
MOTF0 NMPMBOAUTL K MOrPELLHOCTM B pacyeTax.

Konseptep ECAD-KOMIMAC

MonHocTbo nepepaboTaHa TexHoNornst «obpaTHoro» KoHsepTupoBaHus M3 KOMIMAC-3D B
ECAD-cuctembl Yyepes popmat IDF.
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10.

11.

12.

13.

14.

PeanunsoBaHbl ABa cueHapua:

- cosgaHue B KOMITAC-3D HoBoOM nycTon nnaTbl U3 3apaHee co3gaHHoro wabroHa,
AopaboTka KOHTypa nnaTtbl, yCTaHOBKA Ha NnaTy MoAenen KnoyYeBbiX KOMMNOHEHTOB,
cosganue IDF-cpannoe ans umnopta B ECAD-cucteme;

- popa6otka B KOMIMAC-3D mogenu cbopku neyaTHOWM nnaTtbl, NOy4EHHOM C MOMOLLbIO
3D-koHBepTepa n3 IDF-gannos, aMeHeHne KoHTypa nnaTtbl, U3MEHEHNE MOMOXKEHMUS
KOMMOHEHTOB, YCTaHOBKA HOBbIX KOMNOHEHTOB, 0OHOBNEHME ncxoaHbix IDF-darnnos
ansa umnopta B ECAD-cucteme.

Moapo6Hoe onucaHne npyveegeHo B CNpaBovyHON CMCTEME NPUNOXKEHNS.

O6opyaoBaHue. Kabenu n xrytbl

- [lepepaboTaHa BHYTPEHHSS TEXHONOMMNSI NOCTPOEHMSA TEN NPOBOOHUKOB N OBLLMX
y4acTKoB Ha 6ase «nrarMHHOM» TeXHONOrMn. ATO NO3BONSAET YCKOPUTL
moaenuposaHue B 3—5 pas.

- [lpwu pabote c kabenamu n xrytamm, paspabotaHHbimmn B 19 n 20 Bepcuax KOMIAC-
3D, HeobxoaMMo B noacbopkax XXryToB yaanuTb BCE KPUBbIE-TPACChl U KpMBbIe 06LLnX
y4acTKOB (C OQHOBPEMEHHbIM yaaneHnem Ten), U 3aHOBO BbINOMHUTE KOMaHA4y
Co30amb modernb x2yma/kabessi.

- BaepgeHa onumsa novcka Kpatyaniwen AnuHbl Tpacekl. 10 ymonyaHuio oHa OTKI4YeHa.
PekomeHayeTcs BKntoYaTb ONUMIO TOMBKO B TOM Crlyvae, ecnv Tpacca CoeAnHeHUs
MOXeT MPOXOAMUTb MO HECKONbKUM BapuaHTam Lernoyek TpaeKTopun.

- [opaboTaHa yHKUNSA NOCTPOEHNS Pa3BEPTKM XKryTa Ha NITOCKOCTb: Tenepb BCE
OTBETBMNEHUS M3 Y3ra «KUCTOYKM» yKnaabiBatoTcs B cektop -90...+90 rpagycos.

- PeanusoBaHo NoCTpoeHne Ten ONETKN Ha OTAENbHbIX CErMEHTaxX KPUBOW Tpacchl
XryTa unm kpusom obLuero ydacTka (paHee Teno onneTkM CTPonnoch BOOSb BCEN
KpVBOW).

- PeanusoBaHo NnocTpoeHne Tern onfeTkn B MOAENN pa3BEPTKU.

- [HopaboTtaHa CnpaBo4yHas cuctema.

MexaHuka. AHMMauums

Ha MaHenb BocnpounseeaeHns AobaBneHbl KOMaHAbl NOKagpoBOro BOCNpou3BeaeHust
Bneped n Hasao.

ABTOpaccTaHOBKa No3vuuin

[obaeneHa komaHaa O6beduHUMB 0603HaYeHUs1 No3uyull, npegHasHadYeHHas ans
3aMeHbl HECKOJTbKMX YKa3aHHbIX 0003Ha4YeHU NO3MLMN OOHUM MHOTOMOMOYHbBIM
obo3HaueHnem. KomaHga paboTtaeT Tonbko ¢ 0003Ha4YeHUAMM, KOTOPblE CBA3aHbI C
ob6bekTamu cneyndmkauun.

Bu6nuomeka Mamepuansi u CopmameHmbl
AKTyanuaunposaHbl criegyolimne JOKYMEHTbI:

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

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

FOCT 9412-2021(93).

Bu6nuomeka CmaHdapmHbie usdenus

B katanor Kpenex no6asneHsol:

- bBontbl OCT 1 31102-80, OCT 1 31103-80, OCT 1 31104-80, OCT 1 31105-80,
OCT 1 31106-80, OCT 1 31107-80, OCT 1 31108-80, OCT 1 31109-80, OCT 1 31110-
80, OCT 1 31111-80, OCT 1 31112-80, OCT 1 31113-80, OCT 1 31114-80,
OCT 1 31115-80, OCT 1 31116-80, OCT 1 31117-80, OCT 1 31118-80, OCT 1 31125-
80, OCT 1 31126-80, OCT 1 31127-80, OCT 1 31128-80, OCT 1 31133-80,
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;

- Buntel 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.

N3MeHeHuUe KoMrisiekma nocmasku

1.

M3 komnnekTa nocTaBkun UCKMOYEHbI CReayoLme nNpuUnoXeHns:

- O6opynoBaHue: PassepTku,

- MeHegxep TUMNOBbIX 3N1IEMEHTOB,

- KoneepTtep PdiF-KOMIIAC.

B komnniekT noctaBkm BkIIloueH nporpammMHbii naket Cepsucbl ACKOH, npegHasHaveHHbIN

Aans:

- obHoeneHna NMNO ACKOH yepes NHTepHeT;

— aBTOMaTU4ecKoro coctaBneHusi ot4yeta o cboe B pabote MO ACKOH;

- 3anycka npunoxeHmn ACKOH n3 eguHon paboden obnactu;

- npegocTaBneHus Nonb3oBaTeNo akTyanbHOW BaXXHOM MHpOpMaLMM OT KOMMNaHMK
ACKOH.

dyHKUMoHanbHocTb CepBuca cbopa guarHoctuyeckon nHgopmaumm MO ACKOH
MOSIHOCTLIO NepeHeceHa B NporpammHbin nakeT Cepsucbl ACKOH, noatomy Cepsuc cbopa
ANarHoCcTU4eCcKon MHpopMaLmMm Kak CaMOCTOSITENbHOE NPUIOXKEHNE U3 KOMMSEKTA
MOCTaBKW VUCKITHOYEH.

Omnu4us eepcuu 20 om eepcuu 19

O6uwee

1.

[obaBneHbl HOBblIE BO3MOXHOCTU HACTPONKN nHTepdenca:
- nepewmeLlleHne Habopa naHenewn B cnucke,
- CKpbITMe Habopa naHenen,

- paboTa c nonb3oBaTenbCKMMKN Habopamn NaHenen: gobaeneHue, yoaneHue,
BKITOYEHME NONb30BaTENbLCKOro Habopa, cCo3gaHHOro Anst O4HOMO TMNa JOKYMEHTOB, B
cnncok HabopoB Ans APYroro Tvna JOKYMEHTa,

- pobaBneHne B HAbOPbI yXXe MMEIOLLMXCS, T.€. BXOASALWNX B ApYyrine Habopbl, NaHenen
(paHee naHenb gobaBnsinack B HAGOP TONbKO NYTEM CO30aHMUS),

- nepenMeHoBaHMe Morib30BaTeNbCKUX MHCTPYMEHTalbHbIX NaHenen,
— HacCTpoWnKa KOHTEKCTHbIX NaHenen.

— BbIOOp rpynn HacTpPOEK Npu 3arpy3ke u copoce (Mpy CoOXxpaHEHUN HACTPOEK BbIGOP
HEBO3MOXEH):

— WHCTPYMEHTallbHble NaHesnn n naHenn ynpasneHns,
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— KOHTEKCTHble NaHenw,
— KnaBuaTypHble KOMOUHaLNW.

B ananore HacTponku knaBmaTtypbl Tenepb 0TOOpaXKarTCA CUCTEMHbIE KOMaHAbI,
Hanpumep, komaHaa Co3zdamsb o6wekm (<Ctrl> + <Enter>). KombuHaumm knasmLu,
Ha3Ha4YeHHble 3TUM KOMaHAaM, HEBO3MOXHO M3MEHUTb UMW NepeHasHaunTb OpYyrum
kKomaHgam. CucmemMHblie KoMaHObl OTMeYeHbl creumanbHbiM 3HadkoM. [lobasneH
dunbTp CUcTEMHbIE KOMaHAbl AN OTObPaXKeHUs B Ananore ToNbKO CUCTEMHbIX KOMaH..

PeanunsoBaH Gornee TOYHbIV BapmMaHT pacyeTa pasMepoB CUMBOJIOB WpudTa B TekcTe. MNpu
€ro 1Ucnonb3oBaHMM pa3mep CUMBOSIOB He 3aBUCUT OT MacLuTabupoBaHus, 3a4aHHOro npu
HacTporke Windows, un ncnonbs3osaHus ClearType (BnvsaHWe AaHHbIX NapameTpoB Ha
TekcTbl B KOMIMAC-gokymeHTax Hanbonee 3ametHo B Windows 10 u Bbipakaetcs B TOM,
4YTO paKTMyecKas BbICOTa CMMBOSIOB HE COOTBETCTBYET 3a[laHHON).

YnydweH npouecc rpynnoBoro OTKPbITUS JOKYMEHTOB (Kak B criydae Bblbopa HECKOMNbKNX
¢annoB B guanore OTKpbITUS, Tak U B Crydae, Koraa npeablaywnin ceaHc paboTbl 6bin
3aBepLUEH MPU HANMUYMN HECKOMBbKNX OTKPbIThIX AOKYMEHTOB):

— [pynnoBoe OTKpbITUE yCKOpeHOo. Hanbonblwmin agodekT 3ameTeH Npu OTKPbITUKN rPpynnbI
OOKYMEHTOB HEDOMNbLUIOW N CpedHEN CITOXHOCTW.

- Bo Bpems rpynnoBoro oTKpbITUSI AOKYMEHTOB Ha 3KpaHe oTobpaXkaeTcs OKHO
nHamkaTopa npouecca. OHO CoAepKUT UMSI OTKPbIBAEMOIO B AaHHbLIA MOMEHT
OOKyMeHTa 1 cebiniky [pepBaTth AN NpekpalweHns 3arpy3km BCeX OCTaBLUNXCH
OOKYMEHTOB rpynnbl.

YCKOpPEHO nepekrnoyeHne mexay Bknagkamu gokymeHtos B okHe KOMIMAC-3D.
HanbonbLumnin ahpekT 3aMeTeH Npu NEPEKITIOYEHUN HA BKNadKy, rae B [JepeBe OOKYMEHTa
pa3BEPHYTbl «BETBUY.

Mo npocbbam nonb3oBaTenen yBenuyeHa LWMprHa nosockl NPOKPYTkU Ha MNaHensax

ynpasneHus (epeBo gokymeHTa, [aHenbs napaMeTpoB 1 Ap.), @ Takke B HEKOTOPbIX
Avarorax 1 okHax.

TpexmepHoe modenupoesaHue

1.

MosaBunack HoBasd KOMaHAa NOCTPOEHUS1 NOBEPXHOCTEN — [To@epXHOCMb KOHUYECKO20

ceyeHusi. OHa co3gaeT NOBEPXHOCTb, KOTopasa obpasyeTcs nyTem nepemeLLeHns KpuBom

KOHMYECKOro ceYyeHus No AByM HanpasnsowmMM C BO3MOXHOCTbH U3BMEHEHNSI NapaMeTpoB
3TOro ceveHus.

MosBnnucb HOBbIE KOMaHAbI JIMCTOBOTO MOOENMNPOBAHNA:

- [lpeobpasoeamb 8 1UCMOB0E MeJsyiIo — CO3aeT NMCTOBOE TENO Ha OCHOBE
MMeloLenca TBepaoTENbLHON UM NOBEPXHOCTHOM MOAESN.

lMnockue y4acTku nosTfy4eHHOro NIMCTOBOro Tena COOTBETCTBYIOT NSIOCKMM FPpaHsM
NCXOLHOW MOAENM, a crmbbl — pebpam unu cKpyrneHnsMm mMexay niocKMMmn rpaHsamMm.
Hennockne rpaHn NcxogHonW Mogenu nrHopupytotcs. [JoctyneH asBTomaTUyYeCKMn NOUCK
CKPYrNeHnin, onpeaensiowmx nonoxeHme crnbos B IMCTOBOM Terne.

[Mony4eHHOE NUCTOBOE TENO COXPaHAET acCoLMaTUBHYIO CBA3b C UCXOAHOW MOAENbIO.

- Om6opmoeka — CTPOUT B NINCTOBOM Tere crub, pacnofnoXeHHbIN BAOSb NIIOCKOro
pebpa nponsBonbHOM OPMbI NN LIEMOYKM Takux pebep, CoeaMHALWMXCA MO
KacaTtenbHoMn.

- LWmamnoeka mesiomM — cO34aeT B IMCTOBOM Tene WTamMnoBKy no popme apyroro, 3a-
paHee co3gaHHOro B mogdenu tena. MNpu BbINONHEHUN onepaunn Nonb3oBaTelb MOXeT
yKasaTtb, ABMASETCA NN 3TO TENO NyaHCOHOM Mn MaTpuuen, u (onunoHanbHo) BbibpaTb
rpaHv Ans Bblpybkn — Ha MX MecTe B LUTaMnoBke ByayT oTBepCcTUs.

Mcnonb3oBaHHOE B onepauum Teno MOXeT BbITb CKPbITO uUnu octaeneHo. Co3gaHHas
LUTaMMOBKa COXPaHSIET C HUM acCOLMAaTUBHYHO CBA3b.
MosiBunack HOBasi KOMaHAa AnarHocTnkn — Cemka 2paghukoe kpueusHbi. OHa paboTaeT
C NOBEPXHOCTbLIO U NMO3BONSAET OLEHUTb ee KpMBnU3Hy. PesynbTtaT paboTbl KOMaHabl —
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10.

11.

12.

Fpad)I/lKl/I KPUBW3HbI A5nA NUHWIA nepece4vyeHnsa noBepxHOCTU C NIOCKOCTAMM,
pacnonoXxXeHHbIMKn:

- nubo napannesibHoO yKGSaHHOIZ nonb3oBaTeniem 6asoBOW NNOCKOCTH,

- nubo pagmanbHO BOKPYr TOYKM, YKa3aHHOM nonb3oBaTesnieM Ha uccrenyemon rnoeep-
XHOCTM (BCE NIOCKOCTM NPOXOAAT Yepe3 HopMasb K NOBEPXHOCTU B YKa3aHHOM TOUKE).

[lo6aeneHa komaHaa Pasmep dyau. OHa No3BonsieT NPOCTaBUTb pa3Mep ANWHbI Oyru K
pebpam, nmerLmm hbopmMy Ayrn OKPY>KHOCTU, @ Takke K NPOCTPAHCTBEHHbIM Ayram.

MNosBnnack komaHaa Pa3pe3amb, no3sondoLlad pacceyb Tes10 U KOMMOHEHT Ha
HECKOSbKO YacTen, kaxaasa u3 KOTOPbIX CTAHOBUTCA CaMOCTOATENbHbIM TEJ1I0M.

CeKyLLl,I/IMVI obbekTamm MOryT ObITb MMOCKOCTH, NOBEpPXHOCTU, Nory4yaemMble
BblAaBlinBaHNEM 3CKU3a, 1 apyrume 0bbekThl. Bo BpemMsA BbINOJIHEHNA KOMaHObl MOXHO
yKa3aTb, Kakme 13 o6pasoBaBumxc;| Ten AOJMKHbI OCTaTbCA B MOAENN.

PesynbTaT npymeHeHnsa komaHabl Pa3pe3amb K KOMNOHEHTY COOpPKM — nosiBNeHne B
cbopke HoBbIX Ten. KOMNOHEHT npy 3TOM nepecTtaeT oTobpaxaTbca u yunTbiBaTbcst B MLLX
cbopku.

MosiBunaceL HoBas komaHaa pedakTuposaHus — lMepemecmumsb 2paHu. OHa 3ameHsieT
yKa3aHHble rpaHu SKBUAUCTAHTHLIMU Ha 3a4aHHOM PaCcCTOSHUW U B 3a4aHHOM
HanpasneHun, MoaAMMUUNPYSA coceHUe rpaHu Takum obpasom, 4Tobbl TENO/NOBEPXHOCTL
ocTaBanochb LenbiM.

B komaHae Y@anumsb 2paHu Tenepb MOXHO BKIOYUTL COXPAHEHME LIeNocTHoCTH. B
pesynbTaTe rpaHu, cocegHue ¢ yaanseMbiMn, MoanduumpyoTcs Takum obpasom, YTobbl
Teno/NoBepXHOCTb OCTaBanoch LenbiM. To NO3BONSET yAanaTh U3 MOAENU Takme
3NeMEeHTbI, Kak OTBEPCTUSI, hacku, CKPYINEeHUs 1 T.MN. B Clly4yae OTCYTCTBUS UCTOPUM
NOCTPOEHUs (Hanpumep, ecnv aetanb — UMNOPTUPOBaHHas).

B komaHabl CMeweHHas nnockocmsb v lnockocmes nod ya2nom noGaeneHa
BO3MOXXHOCTb YKa3aHusl KonnyecTsa nnockocTei. bnarogaps aTomy 3a 0guH BbI30B
KOMaHibl MOXHO NMOCTPOUTL HE OfIHY, 8 HECKOIbKO MMOCKOCTEN, PACMONOXEHHBIX C
3afaHHbIM MUHENHbIM UMK YITOBbLIM LLIArOM.

B komaHgae JluHelHbIlU pa3mep yCOBEPLLUEHCTBOBAH BbIOGOp 0GBHEKTOB: NPU yKasaHUK
OKPY>XHOCTW (Hanpumep, Kpyrnoro pebpa) BelOpaHHOM CYMTAETCs TOYKa LieHTpa 3Ton
OKPY>XHOCTW, NpKU yKa3aHUM Pa3OMKHYTOM KPUBON — ee CPpeaHsAs TOYKa, Npu yKasaHun
LUUITMHAOPUYECKON/KOHNYECKOM MOBEPXHOCTN — OCb 3TOW NOBEPXHOCTU. Bnarogaps atomy
NPOCTaHOBKa pa3mepoB ynpocTunacs.

Mpun paboTe co BcnomoraTenbHbIMU NAIOCKOCTAMU U NITOCKOCTAMKU abCONIOTHOM CUCTEMBI
KoopAuHaT cTanu AOCTYMNHbI creaytome BO3MOXHOCTU:

- ABTOMAaTM4Yeckas NoAroHka pasmepa NpPsSIMOYrofibHUKa, CUMBOMU3UPYHOLLETO NIOCKOCTb,
nop rabaput mogenu. Moka NogroHka BKNOYEHA, PYYHOE M3MEHEHMWE NPSIMOYrOfbHUKA
NOCKOCTU HEBO3MOXHO.

- OtoGpaxeHune B rpadmnyeckon obnactv Hagnucu, cogepXallen HanmeHoBaHNe
nnockoctu. Nocne nepeMmeHoBaHNsi 06beKTa MeHsIeTCsl U TeKCT Hagnucu. LLenyok
MbILLIbIO NO HaAMUCK BblOeNnsAeT NNIOCKOCTb.

3ameyarnue. OTobpaXkeHne HagnMcn ¢ HaMMeHOBaAHUEM BO3MOXHO Takke ans
cnenywmx o6bEKTOB:
- BcCromoraTenbHas ocCb,
— nokKarnbHas cuctema koopauHar,
— KOHTPOINbHasa 1 NPUCOeaMHUTENBHANA TOYKN.
Mo ymonyaHuto NOAroHKa pasmepa nnockocTy 1 oTobpaxeHne Hagnucen o6beKToB
OTKMIOYEHBI.

HopaboTaHa onepauus BblAaBnMBaHUS: TeNepb B KAYECTBE CEYEHUSI MOXHO
OLHOBPEMEHHO UCNONb30BaTh HECKOSMBbKO pa3HbIX OOBbEKTOB: rpaHen, KpMBbIX, 3CKM30B (B
TOM Yucre OTAENbHbIX 0bnacTen acknsos).

Ecnu KpuBble B 3CKM13€e nepecekarTcd, ToO nonyvyawwmneca y4actkm MOXXHO UCNOMb30BaTb
KaK camMocToATeNbHblIe 00bEKThI B onepauundax, KotTopble 4oNyCKakT pa60Ty C COCTaBHbIMU
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KpUBbIMU. Hanprmep, y4acTku NepeceKkatoLmMXcst KpUBbIX 3CKM3a MOXKHO MO OTAENbHOCTU
BbIOMpPaTh AN BKIHOYEHMS B TPEXMEPHbIA KOHTYP, rPaHuLy 3annaTku, TpaeKTopuio ans
anemeHTa No TPaeKkTopuK, KPUBYIO AS MaccvBa BAOMb KPUMBOW 1 Ap.

ToukM NepeceyeHust KpMBbIX 3CKM3a MOXKHO UCMOSIb30BaTh Kak 0ObIYHbIE BEPLUMHbI:

Hanpumep, NpUBsI3Ka kK ToYKaM NnepeceyeHnst KOHTYPOB B 3CKU3e AOCTYMNHA Npu NOCTPOEHUN

TPexXMepHOI NMOMaHOM, NNOCKOCTH NO TPEM ToYKaM 1 Ap.

- PaHee KpuBYt0 3CKM3a MOXHO ObIno BblIGpaTh TONbKO LIENUKOM, NMPUBSI3Ka K TOYKaM
nepeceyYeHns KpMBbIX 3CKM3a Gblria HEBO3MOXHA.

- Tlpu NOCTpOEHUN KOHTYpa BO3MOXHOCTb BbliOUpaTb cnocob npoxoaa HEBETBALLMXCSA
y3N0oB: aBTOMaTn4eCckn nnun Bpy4vHyto. CooTBETCTBYIOLLNIA NepeknovaTenb HaxXoaAnTcs
Ha NaHenun napameTpos.

HopaboTaHa komaHaa lToeepxHOCMb MO cemu KpuebiXx:

- [MlosiBunacb BO3MOXHOCTb MCMOMNIb30BaHMUS MHOIFOCENMEHTHbIX KPUBBIX (paHee
[ONyCKanuchb NULLb OOHOCErMEeHTbIe KpmBble). MHOrocermeHTHas KpuBasi MOXeT BbITb
npegcrasneHa TPeEXMepPHbIM KOHTYPOM UM KOHTYPOM B 3CKU3eE.
lMockonbKy KOHTYP/ACKU3 y4acTBYET B Onepauun LenNnkoMm, aanbHenwee gobasneHve B
Hero o6GbLEKTOB MK yaaneHme o6bekToB BNNAET Ha hOpMy NOBEPXHOCTM.

- [losiBunacb BO3MOXHOCTb SIBHOMO yKa3aHUSA TOYEK KPUBLIX, KOTOPbIE OOMKHbI ObITb
COeUHEHbI APYr C APYroM B pe3yrbTaTe NOCTPOeHUs. 3TN TOUKM 06pasytoT Tak
Ha3blBaeMble Lenoykn coegmHeHnsa. Llenoykn MoxHO co3gaTh aAns obomx HanpaBneHun
U n V nnmn Tonbko Ansg o4HOro.

- [JHobGaeneHa onuus Omnmumu3sayusi ghopMbi, KOTOPAsh BKITHOYAET NPUMEHEHNE
anroputMa, yCTpaHsIloLWero Henpeackasyemble BCMIECKM HA HEYacTo 3a4aHHON, HO
[OCTaTO4YHO UCKPUBMNEHHOW CETKE KPUBbIX.

— [ob6aeneH nepekntoyaTenb HanpaBneH1sl CONPsKEHNS co3gaBaeMon NOBEPXHOCTMU C
Opyroun noBepxHOCTbHO. [epekntodartens AOCTYNEH, eCnu ycnosue conpsikeHns — Mo
kacamenbHoU vnu lNMepneHOUKYNsIPHO V eCn He 3aJaHbl KpUBble HanpasneHus V.

— CHSTO orpaHu4eHne Ha pacrnosioXXeHNe KPpUBOW HanpasneHust V ans crny4vasi, korga oHa
TOMbKO OfHa: Tenepb 3Ta KpMBasi MOXET NPOXOAUTb Yepes fntobble TOYKN KPUBbIX
HanpasneHns U (paHee — TONbKO Yepes KOHLIEBLIE).

B maccuee onepauun ynyJyweHa obpaboTtka onepaumin Omeepcmue n Omeepcmue e
JluCmoeoM mejie; OTBEPCTME C NOoAYNHEHHBIMUN 0bbekTaMn Pe3b6a n/nnn Ock
BblOMpaeTca Npy NOCTPOEHNN MacCUBa Kak eguHbIn 06bekT. Takum obpasom, Bce
3K3emnnsapbl maccnBa 6yayT 6€3yCcroBHO MMETh T€ Xe MOAYMHEHHbIE OOBEKTLI, YTO U
NCXoOHbI anemeHT. PaHee gns konmpoBaHusa pe3bbbl ee Heo6x0AMMO ObINo yKasbiBaTb
Kak OTAEmNbHbIN UCXOOHbIN 0OBEKT MaccmnBa; KONMMPOBAHNE OCEBOW NMHUK OTBEPCTUS ObINO
HEBO3MOXHO.

HopaboTaH (pyHKLMOHaN MaccuBOB:

- nosiBUNacb BO3MOXXHOCTb KOMMPOBAHMSA MAacCUBOB TEN U MOBEPXHOCTEN (paHee 3To
ObIN0 AOCTYMNHO TONbKO ANS MAcCMBOB KOMMOHEHTOB, Onepauuii, To4Yek 1 KpUBbIX),

- 3K3eMnnspbl Maccuea MOryT KONMpPOBaTbCS NO OTAENbHOCTH, T.€. UCMOMb30BaTbCH B
KayecTBe UCXOLHbIX OO BEKTOB MpY MOCTPOEHUN OPYrMX MacCUBOB,

— B MaccuBe Mo ToYKaM B KayecTBe Habopa To4eK MOXHO UCNOSb30BaTh MMEIOLLNACA B
MOAEnNn MaccuB ToYek, ykasas ero B [lepeBe (paHee TOYKM MaccuBa HYXXHO BbIno
yKasblBaTb B rpadouyeckon obractm — rno OTAENbHOCTU U PaMKOMK),

- uM3MeHeHune 0603HaveHus y Nboro ak3emnnsipa MaccmBa Ten pacnpocTpaHaeTcsa Ha
BCE OCTalslbHble 3K3eMMNAPbI, BKNHOYAA NCXOAHbIA 0O6BbEKT; NBMEHEHMNE HAaUMEHOBaHMS
OOCTYMNHO TOMbKO ANsi UICXOAHOro 06beKTa, aTO U3MEHEHME ToXe nepefaeTcs BO Bce
9K3eMNMIsApbl Maccuea,

- MosiBUNacb BO3MOXHOCTb KONUPOBAHUSA OCEBbIX JIMHUNA.

PacLumpeHbl BO3MOXHOCTU COMPSXKEHUST KOMMOHEHTOB-3K3EMMNIIIPOB MaCcCUBOB:

—  COMPSKEHUS MOXHO HaKnaablBaTb Ha 3K3EMMNNSAPbl MaccuBa Mo KOHLEHTPUYECKOW
ceTke,
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29.

- Ha 9K3eMnnsipbl MaccvBa Mo napannenorpammHON CETKE COMPSHKEHNUS MOXHO
HaknagblBaTb HE3aBMCUMO OT YPOBHS BIIOXXEHHOCTM (paHee — TONbKO Ha 3K3eMNnsipbl
NMepBOro YpOBHS, T.€. Tak1e, KOTOpble HE ABMSOTCS 3K3eMNsipaMy ApYroro Maccuea).

B komaHpe Pa3bueHue nogepxHocmu nosiBunach BO3MOXHOCTb UCMOMb30BaTh TEO Unu
NMOBEPXHOCTb B KadecTBe pasbuBaemoro oobekTa (paHee npu ykasaHun Tenia/noBepxXHOCTH
hopmupoBarcs PUKCUpOBaHHbIN HAbop rpaHen, KOTOPbIA HE MEeHANCA Npu
nepecTpoeHunn).

HopaboTaHa komaHaa lpoeepka konnusul: obasneHbl onumm, ynpasnstowme
00paboTkon 00bEKTOB, OTOOpaKeHNe KOTOPLIX BLIKITOYEHO B AAHHbLIA MOMEHT, U
0OBbEKTOB, COCTaBMSIIOLLMX KOMMOHOBOYHYH FEOMETPUIO.

Nopa6oTaH avanor Mapamempsl 3epKanbHO20 OMpPa)XeHusi KOMIOHeHMOe:

- [ns rpynnbl 0AMHAKOBbLIX KOMMOHEHTOB MOXHO OLHOBPEMEHHO U3MEHUTL NapameTp
Cnocob ecmaeku, Pesaynbmam, [lonoxeHue komMnoHeHma wnn Budumocmab
¢ghanmoma nyTem BbIGOPa HY>KHOFO 3HAYEHMS MapamMeTpa B CTPOKE 3arofioBka rpynmbl.
PaHee cTpoka 3aronoBka rpynnbl Gbina nycToi, a napaMeTpbl KOMNOHEHTOB
3afaBanucb TONMbKO MHOANBUAYASbHO.

- 3HauveHus napameTpoB Crnocob ecmaeku n Pesynbsmam otobpaxatoTcsa B opmarte
«MUKTOrpaMma + TekCT». PaHee 3HauyeHns nokasbiBanucb TONbKO B BUAE NUKTOrpamm.

B pexvme ceyeHust mogenu otobpaxarTcs IMHWK, NO KOTOPbLIM CEKyLLAs NIOCKOCTb
nepecekaeTcs c rpaHamu mogenu. bnarogaps aTomy crano yaobHee BM3yarbHO
KOHTPONMPOBATb B3aUMHbIE NEpPeceYeHUst Ten 1 3a3opbl MeXay HUMM.

MosiBunacb BO3MOXHOCTb BCTAaBKN KOMMOHEHTOB B COOPKY NyTEM «MepeTacKMBaHUAY
avina mbliwbto 13 MNMposogHuka B okHo KOMIMAC-3D, Ha Bknaaky cb6opku. [JaHHbIM cnocob
MOXHO NPUMEHATb Ans BCTaBkun B cbopky kak mogenen KOMIAC-3D, Tak u mogenen u3s
0OMeHHbIX hopmaTos.

MNosiBNack BO3MOXHOCTL BBOAA NPON3BOSILHOW Macchl Ang Ten. PaHee macca Tena
BblYMCIsAiNacbk Ha OCHOBe ero obbema un NNOTHOCTU MaTepuana.

YCKOpPEHO MNOCTPOEHME MaccmBa onepaumni B Mogenu. Oddekt Hanbonee 3ameTeH Ha
Maccuax ¢ 60MNbLUMM KONMYECTBOM 3K3EMIMMSIPOB, a Takke Ha reoMeTpUYecKnx MaccmBax.

B 6onbwmnx c6opkax yckopeHo BbINOMHEHNE onepaunn Omeepcmue ¢ aBTOMaTUYECKUM
onpegeneHnemMm obnacTn NpUMMeHeHus.

[ns KOMNOHEHTOB COOPKN 2-r0 M NOCNeayLMX YPOBHEN CTano AOCTYNMHO U3MEHEHNE

BMAMMOCTM 6e3 nepegaun B chann noacbopkm, cogepkallen aHHbIA KOMMOHEHT, a Takke

BO3BpaT KOMMOHEHTA B UCXOAHOE COCTOsIHME (YCTAHOBIIEHHOE ANd Hero B dpanne

noacbopkm). Takum obpasom, Tenepb B [lepeBe NOCTPOEHUS AN KOMMNOHEHTa MOryT

oTobpaxaTtbcs crneayoLlme 3Ha4kn, KOTopble NoKa3biBaloT BUAMMOCTb:

- Hacnedyemcs - eudumsbil nnn Hacnedyemcs - CKpbimbIli — €CN BUAUMOCTb
KOMMOHEeHTa TaKkasi Xe, kak B hanne coaepxalllen ero noacoopku;

-  Budumbil vnn CKpbIMbIl — €CnN BUOMMOCTb KOMMOHEHTa B TekyLen cbopke
M3MeHeHa No cpaBHEHUIO ¢ chainom noacbopku.

brnarogaps aToMy B pa3HbIX BCTaBKax O4HOM M TOM e NOACOOPKN MOXHO
BKITHOUUTL/OTKITHOYNTL NOKA3 pasHbIX KOMMNOHEHTOB (paHee Takne BCTaBKU BbIrnagenm
OLMHaKOBO).

PeanusoBaH pexvm n3onsuum BbiGpaHHbIX KOMNOHEHTOB cbopku. B aTom pexnmve
OoTOOpaxatoTCs TONbKO yKasaHHble Nosb3oBaTeieM KOMMNOHEHTbI, Tena UM NnoBepxXHOCTH,
a Bce ocTarnbHble 06beKThl CKpbiBatoTcs. [locne BbiIxofa 13 pexuma 13onsaumm BuauMocTb
06bEKTOB BOCCTaHaBNMBaETCS.

yJ'Iy‘-ILIJeHO 0T06pa>|<eH|/|e TEKCTOB B MOAeNAX.

YBenuyeHa npounssogntenbHocTb pabotel KOMIMAC-3D (adbdbekT Hanbonee 3ameTeH npu
paboTte ¢ 6onbwmmn cbopkamm):

— yCKOpeHo cpabaTbiBaHWe NOACBETKM 0GHLEKTOB MOA KypCOPOM,
— yCTpaHeHbl 3aMeffIeHNs Npy Havane BpalleHus/nepemeLLeHmst Moaenu.
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pagpuyeckue oKymeHmMbI

1.

MosiBunace komanaa Jyaoeas oceeast siuHus. Pe3ynbTaT paboTbl KOMaHabl —
LUTPUXMNYHKTMPHAsA ayra 3afaHHOro paguyca, BbiCTynaroLlas 3a yka3aHHble KOHLUEBbIE
TOYKM.

HopaboTaHa komaHoa Aemoocesast:

- [pwn ykasaHum OBYX KOHLEHTPUYECKNX OKPY>KHOCTEWN/Oyr CTPOUTCH Npoxoasiias Ha
pPaBHbIX PACCTOSIHUAX OT HUX OCEBas OKPY)KHOCTb/gyra.

- (@nga accoumaTmBHbIX YepTexen) MNMpu ykazaHum TOUYKM BHYTPU NPOEKLMU FPaHMU,
nmetoLen opmMy NOBEPXHOCTM BpaLLeHUs, cCo3qaeTcsl oceBast MIMHNA 3TON
NMOBEPXHOCTMU.
3ameyarue 1. [ina paboTbl hyHKUMOHANa TpebyoTcsa 3arpy>KeHHbIe U3 MOAENU
OaHHbIe.
3ameyaHue 2. B yepTexax, co3gaHHbIX B npeablayimnx sepcmax KOMIMAC-3D, gaHHas
BO3MOXHOCTb AOCTYMHa Nocre NepecTpoeHus.

AccounaTuBHBIA pa3Mep Ayrn OKPY)XHOCTM MOXET ObITb ynpaBnstowmm. Takum o6pasom,
Tenepb MOXHO yNpaBnaTb ANIMHOW Ayrv, 3a4aBasi pasmepy HeobxoaMmoe 3HadeHwve.

CeTka LEHTPOB A4NA rpynnbl OKPY>XHOCTEN B acCOLMATMBHOM BUAE TENepb aBTOMATUYECKM
co3gaeTcs U B TOM Crny4vae, ecnv AaHHas rpynna oKpy)XHOCTel npeacTaBnsieT cobon
NPOEeKLM0 MaccuBa, KOTOPbIN ABMNSIETCA 3K3EMMNISAPOM APYroro Maccuea (paHee ceTka
co3gaBanach TONbKO Anst Konupyemoro ob6bekTa, HO He Ansi ero Konun).

3ameyaHue. B yepTexax, cosgaHHbix B npeablaywimnx sepceusx KOMIMAC-3D, gaHHas
BO3MOXXHOCTb AOCTYMNHa nocne nepecTpoeHms.

B onanore CuHxpoHu3ayusi 0aHHbIX OCHOBHOLU Hadnucu u Modesu NosiBuUnach
BO3MOXXHOCTb BBOJA HYMNEBOro KONMYECTBa 3HAKOB MOCHe 3ansiTol B 3HAYEHMN MaccChl.
NameHeHa paboTa ¢ aBTOMaTUYECKM CO30aBaeMbIMM B aCCOLIMATUBHbIX BUAAX OCEBbIMM
NUHUAMMK, 0603HAYEHNSIMU LIEHTPOB M CETKaMU LIEHTPOB:

- Yto6bl yOpaTh 13 YepTexa OCEBYHO NINHUIO, €e HYXXHO yaanuTb. KomaHaa ckpbiTus
fonblUe He MPUMEHSETCS K OCEBBIM NTMHUSIM.

- BknodyeHne/oTKNYeHne onuun ynpaeneHns 0CeBbIMU IMHUAMKU, 0603HAYEHMAMM
LEeHTpa 1 ceTkamun LEHTPOB B NapameTpax yXe co34aHHOro Buaa Tenepb NPUBOAMUT K
pobaeneHuo/yganeHno COOTBETCTBYOLLNX OOBHEKTOB — KPOME TEX, KOTOpPbIe Obin
yAaneHbl/NOCTPOEHbI BPYYHYHO.

B omanore BbiGopa cnos A4ns nepeHoca BblgeNeHHbIX 00 bEKTOB CTano AOCTYMHO
N3MEHeHMe BCEX NapaMeTpPOoB CIOEB TeKyLLEero Buaa (paHee 6bi10 AOCTYMHO TOSNBKO
nepeMmMmeHoBaHue).

YCKOPEHO BbIMOSTHEHNE CneayrLmnx onepawmn:

— ou4ucTtka obnacTtu,

- paspyLLleHne MaKpO3NeMEHTOB,

— BblOOp 06bEKTOB B [lepeBe accounaTUBHOIO YepTexa,

- MepepucoBKa YepTexa Ha aKpaHe (B HEKOTOPLIX Cnyyasax).

Paboma co ceolicmeamu u omyemamu

Mpwn paboTe ¢ Moaenbio OOCTYNHa HOBasA naHenb ynpasneHus — Cocmae u3denus,
npeagHasHayeHHas Ans paboTbl CO CBOMCTBAMM U3AENNSA 1 €r0 COCTaBHbIX YacTeil.
CocTaBHbIMY YacTAMW SABNSIOTCA KOMMOHEHTbI NEPBOro YpoBHS 1 Tena. C noMoLbio
MaHenu cocTaBa U3genvs nonb3oBaTtenb MOXeT:

— [lpocmaTtpmBaTth TEKyLLNE 3HAYEHUS] CBOUCTB U3OENNA U €ro COCTaBHbIX YacTen.

- PepaktnpoBaTb 3Ha4YeHUs CBOWCTB, B TOM Y1CIe NPUBOAUTL CBOMCTBA COCTaBHbIX
YyacTen B COOTBETCTBUE C UCTOYHUKOM. CBONCTBA OAMHAKOBbLIX COCTaBHbIX YacTen
MOXHO U3MEHATb OAHOBPEMEHHO.

- YnpaBnaTb BXOXAEHNEM COCTaBHOW YacTu B cneundukaumio TekyLwero CTunsa unm B
cocTaB usgenus (T.e. B cneuudukauum Bcex cTunen).
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- ,D,06aBJ'IFITb B nsgenne coctaBHble YacCcTu, HEe npencrtaBlieHHble BU3yalibHO, T.€.
co3aaBaTb TakKne CoCTtaBHble YaCTU, KOTOPbIE ABNAKOTCA JULLb Ha60paMVI CBOWCTB 1 He
CBA3aHHbl€ HN C KaKUMW TelaMn Ui KOMNOHEHTaMW.

- Ypanatb cocTaBHble YacTu. [pu 3TOM yaaneHue cocTaBHOM YacTu, COOTBETCTBYIOLLEN
Teny/KOMNOHEHTY, 03HaYaeT yganeHne JaHHOro o6bekTa n3 Mogenu.
MaHenb cocTaBa u3genvsi MMeeT ABa BapuaHTa OTOOpaXXeHUs: KOMMAaKTHbIN,

nokasblBatoLLMi ToNbKo cBoncTBa O6o3HaveHue n HaumeHogaHue, N pa3BepHYThIN,
NMoOKasblBatoLLMA BCE CBONCTBA, UCMOSb30BaHNE KOTOPbIX BKIOYEHO B MOAENN.

Paboma co cneuughukayueli

1.

B nogunHeHHoM pexumMe paboTbl ¢ 06bekTamu cneumdmrkauum ctana gocTynHa koMaHaa
Paccmaeumb no3uyuu. OHa npycBamBaeT obbekTam nocriegoBaTtesibHble HoMepa,
HauMHasa ¢ 1, C y4eTOM pe3epBHbIX CTPOK B KaXXAOM pasaere (paHee oO6beKTbl Nnony4anm
HOMepa B Nnopsiike 4o6aBNeHnst n 3TV HoMepa He U3MEHSINUCH A0 Co3aaHus
cneumndurkaumm no JOKYMeEHTY).

Mocne Toro, kak No AoKyMeHTy ByaeT co3gaHa cneundukauus, pacHeT HOMepoB NO3ULNIA
NPOM3BOANTCS Y)XKE B HEWN 1 MONMYy4YMBLUMECS HOMEpPA NepeaatoTcsa B LOKYMEHT. [MoaTomy
nocne co3aaHusl Mo JOKYMEHTY cneumdukaumm komaHga Paccmaeums nosuyuu
nepecrtaeT ObITb AOCTYMHOMN.

B KOHTEKCTHOE MEHI0 s4elikn obbekTa cneumdurkauumn godasneHa komaHga Omkpbime
ucmo4Huk ceoticmea. OHa OTKpbIBAET JOKYMEHT, B KOTOPOM ObIfi0 3agaHo
oTobpakaemoe B f4enke 3Ha4YeHme CBOWCTBA. Hanpumep, ecnuv BbI3aBaTb 3Ty KOMaHAy ANg
averkn @opmam, TO OTKPOETCA NOAKMIOYEHHbIN K 06beKTy cneundmkaumm YepTex, a ecnm
ana ayenkn HaumeHosaHue, TO — MOAErb.

OnTMn3npoBaHo co3gaHne 06BEKTOB B rpynnoBon cneundmkaumm no BapmaHTy A.
Tenepb pasmMeLLeHne HOBOro o6bekTa 3aBMCUT OT TOro, rae bbina BblaeneHa cTpoka nepeg
BbI30BOM KOMaHAbl AobaBneHnsa obbekta unm pasgena: B NOCTOSAHHbIX aHHbIX U B
OOHOM U3 UCMOJSTHEHWIA; OOBEKT, CO3A4aBaeMbili B NyCTOM cneundunkaumm, pasmeLlaeTcs B
NMOCTOSHHbIX AaHHbIX. PaHee HOBLIM OOBLEKT BCerga co3gaBarnicd B OCHOBHOM UCMOSTHEHUN.

Ecnu cBonctBo Ob0o3HayeHuUe unn HaumeHosaHue cCOCTaBHOW YacTu U3genms He CBA3aHOo
C NCTOYHMKOM, TO COOTBETCTBYIOLLAA A4velika 00bekTa cneundukauumn Bolaensiercs
KpacHOW paMKOM — Kak B MOAYNHEHHOM pexnme paboTbl ¢ 06bekTamu cneumndmnkauum, Tak
n B cneundukauumn, K KOTOpoKr NOAKMOYEeH JOKYMEHT Ha nagenue. MNMpu paboTe B
NOOYMHEHHOM PEXUME MOXHO, HE BbIXO4S U3 HEro, BepHyTb cBoncTBy O603HaYeHuUe unm
HaumeHogaHue CcBSi3b C UCTOYHMKOM. [N 9TOro cnyxut komanga lMo ucmo4Huky B
KOHTEKCTHOM MEHIO BblAEeNEeHHON AYENKN.

YcoBeplUueHCTBOBaHa NPOCTaHOBKa MO3WLUIA B acCOLMaTUBHOM YepTeXe:

— CosgaHHoe 0603Ha4YeHne nNo3mumm aBToMaTUYECKM BKITIOYAETCS B OObEKT
cneunurkaLmMm KOMMOHEHTA, Ha KOTOPbIV yKasbliBaeT NMMHUS-BbIHOCKA 0603HaYeHUs.

- B cny4ae, korga Touyka Havyana BbIHOCKM 3aflaHa BHYTPU KOHTYpa NPOeKLMM rpaHu,
cucTeMa onpegensiet, KakoMy KOMMOHEHTY NPUHAANEXUT rpaHb.
Ecnun ykasaHvne To4Yku NponsBoanTCS B MapamMeTpUIECcKoM pexmme, TO MEXAY JIMHMen-
BbIHOCKOWM 1 MPOEKLMEN rpaHn co3gaeTcs cBA3b «AccoyuamueHOCMby.
3ameyaHue. [Ins pacno3HaBaHNsa KOMMOHEHTA TPeOYOTCA 3arpyXeHHbIe U3 MOOENM
JaHHbIe.

M3ameHeHnsa koMnoHeHTa, 3aTparmearoLime TONbKo ero CBOMCTBA, HO HE FrEOMETPUIO,
Tenepb nepeaarTcs B cneundurkaumio 6e3 nepectpoeHms cbopkn. Hanprumep, nameHeHune
0b603HayYeHnsa n HanmeHoBaHNa geTanu, Bxogswen B cOopky, nnu popmarta
AEeTanMpoBOYHOroO YepTexa otobpasnTes B cneundmkaumm cpasy nocne coxpaHeHus
danna getanu nnu YyepTexa.

Ecnu xXe nameHeHus BNusoT Ha reoMmeTpumo KOMNoHeHTa, TO NMOocCrie Bo3BpaLlEHNA B
CI'IeLl,VId)I/IKaLl,VII'O BblaaeTcs coodlleHne 0 He0bXoaUMOCTH nepecTtpoeHund C60pKI/I.

3ameyaHue. OnucaHHble BO3MOXHOCTW AOCTYMHbI, €CNY BCe LOKYMEHTbI KOMMNIieKkTa
coxpaHeHbl B KOMIAC-3D Bepcum 20.
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Umnopm u akcrnopm

1.

g

MosiBMNacb BO3MOXHOCTb YTEHUSI MoAenen U3 nponpueTapHbix dopmaTos, T.e. dopmMaToB
mogenewn apyrux CAD-cuctem: NX, Creo, SolidWorks, Inventor, Catia, SolidEdge. B Tom
yucne Takme Moaenv MoxHo BctaBnsaTb B c6opky KOMIMAC-3D B kayecTBe KOMMNOHEHTOB.

MosiBunack BO3MOXHOCTb COXpaHeHust mogenen B popmart IFC.
[obGaeneHa BO3MOXHOCTb HACTPOMKN NapaMeTpoB Npu akcriopTe mogenen B gopmat C3D.

Mpwn akcnopTe moaenen B popmat STEP 1 umnopte 13 atoro hopmata MOXHO ynpaBnsTb
3anncblo M YTEHMEM 3HaYeHUsa NNOTHOCTU MaTepuana. Ecnu gna mogenu 3agaHa He
MNOTHOCTb, @ Macca, TO OHa 3anncbiBaeTCA TONbKO Npu umnopTe B popmat STEP AP242.

Mpn nmnopTte moaenen popmaTta JT pasamepbl U 0603HaAYEHNS NpeobpasytoTcs B OOBLEKTI
TMNa «MMNOPTUPOBaAHHOE 0603HaYeHNe», KOTOPbIE ABNAOTCH dNeMeHTaMn 0POPMIIEHUS.
Bnarogaps atomy ctano ygobHee ynpaenaTb oTobpaxeHneM pasmepoB 1 0603Ha4YeHU B
MMMNOPTMPOBaHHON Mogenu. Hanpumep, nx MOXXHO NEePeHeCTU Ha OTAENbHbINA CNOW; MOXHO
noracuTb, OTKMIOYMB NOKa3 B MOAENN YCroBHbIX 0603Ha4YeHun, n 1.n. PaHee pasmepsb!
ob03HayeHuns npy nmnopTte n3 popmata JT npeobpas3oBbiBaNMCb B MaKPOINIEMEHTLI.

lpunoxeHus

1.

2.

3.

MexaHuka: lNpy>xuHbi

- [obaBneHbl HOBble pacdeTbl NpyxuH cxatns no OCT 3-3427-76 «[MpyXunHbl BUHTOBbIE
LUUNUHOPUYECKUE CKaTUA U pacTskeHus, paboTatoLlme B arpecCrBHbIX cpeaax».

- [opaboTaHa chopma pe3ynbTaToB pacyeToB.

O6opydoeaHue: Tpybonposodni

- TllosiBunack BO3MOXHOCTb fob6aBneHusi B Tpyb6onposos KOMMNOHEHTOB 13
NOUMAH:PLM.

- B HacTporky ctunga TpybonpoBoga gobaeneH napametp « MMHUMarbHbBIA y4acToOK
TpyObl Mexay anemeHTamuy. Mpu nocTpoeHumn Tpybonposoga cMcTteMa CpaBHUBaET
ANVHY NOCTPOEHHOro yyacTka Tpybbl C BBEAEHHbIM B CTUNE 3HavYeHneM. Ecnu
Nony4MBLLAACA ANMHA MeHbLle JONYCTUMOWN, Teno TpyObl HE CTPOUTCS, Ha
npobnemHbIn y4acTok AobaBnsaeTcs 3Hak npeaynpexaeHns.

- TosiBUnacb BO3MOXHOCTb Ha3Ha4yaTb 3a30pbl NOA CBAPKY 3rieMeHTaM, A406aBNEeHHbIM B
TpyOONpoBOA BPY4YHYO — K3 KaTanora, CnpaBovHMKa Unm n3 ganna.

Banbi u MexaHu4Yyeckue nepedayqu

- OO6wwue ycoBepLLEHCTBOBAHNS

- [NpoBognnuck paboTbl N0 06ecneyYeHnto KOPPEKTHOrO PYHKLMOHNPOBAHNSA
npunoXxeHus Ha moHuTopax 4K. PaboTbl He 3aKOHYEHBI.

- [Nopa6oTtaH moaynb BbibOpa MaTepmnanos:
- BBeeHa rpynnupoBka no Tuny matepuana,
— aKTyanusmpoBaHO HanonHeHue 6a3bl MaTtepuanos Ang 3ybyaTbix KONec U Apyrux

aetanen,
— peanusoBaHa nHterpaums ¢ cuctemon NMNOJIMHOM:MDM.
— CosgaHune yepTexen

— [o6aBneHbl HOBbIE TUNbI pe3bb:
- MeTpudeckas (nocagku ¢ HaTarom) TOCT 4608-81,
- AmepukaHckas gronmosasd UN no ctaHgapty ASME B1.1-2003,
- BbpuTaHckas grorimoas ButeopTa no ctaHgapty BS 84:1956,
- OkyndpHas pesbba FOCT 5359-77.

- [na meTpuyecknx pesbb BCcex TMNOB, TPYOHOW pe3bbbl, U BHOBb BBEAEHHbIX pe3bh
pobaeneHa 6a3a npefenbHbIX OTKNOHEHWA. Ha BBIHOCHOM anemeHTe npoduns
Tenepb yKasblBaOTCA NpeferibHble OTKMOHEHUS.

- Ha BbIHOCHOM anemeHTe npoduns NPSIMOBOYHbIX WNULEB AobaBneH 4oMnycK
CYMMETPUYHOCTW.
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- [Npu NOCTPOEHUM LLIKMBa KNMHOPEMEHHOW Nnepeaaydn no reomeTpuyecknm
napameTpam paspeLleHo U3MEHEHWNE LUMPUHBI LLIKUBA.

3ybopesHbI UHCTPYMEHT

- PaspabotaH 6nok [Jonbsiku 3y6ope3Hbie Ossi YunuHOpuYecKux 3yb4amabix
KoJslec ¢ 380/1b8EeHMHbLIM MPoghusieM K NpUNoxXeHno 3y6ope3Hbill UHCMPYMeEHM.

- Bnok npegycmaTprBaeT chopMMpoBaHMe OCHOBHOIO BuAa, Tabnumubl napameTpoB U
HeOoOX0ANMbIX BbIHOCHbLIX 35IEMEHTOB.

- BoamoxHa Kak paspabotka KL ans ctaHgapTHbix gonodsiko (no NOCT 9323-79 n
FOCT 10059-80), Tak 1 npoekTnpoBaHe AoNBAKOB AN 3ybyaTbixX Konec no
3apybexHbIM cTaHaapTaM, Korec ¢ HeCTaH4APTHBIM MOAYINEM U UCXOOHbBIM
KOHTYPOM.

- 3ybopesHas yacTb gonbsika ABnseTca NOMHOLEHHbIM KOMMOHEHTOM 2D-mogenu
Basioe u MexaHu4eckux nepedad4, 4To NO3BOSNSET peaKTMpoBaTb ee napameTpbl 1
T.4. Takasa peanusaumsa No3BONSAET co34aBaTh He TOMbKO CTaHAApPTHbIE A0N6SKM
(ouckoBble, YalleYHble U XBOCTOBbIE), HO 1 pa3mMellaTb 3yb6ope3Hyto YacTb Jonobsika
Ha crneumanbHbiX Aonbskax ¢ pasHoobpasHbIMU XBOCTOBMKAMMN.

- B xoge nocTpoeHus Buaa BbIMOMHAETCS reHepaums BpeMEHHOW TpeXMepHON Moaenu
ponbsika B popmate matematmyeckoro agpa KOMIMAC (c3d), ¢ koTopon
dopmupytoTca Heobxoammble npoekumn. bnarogaps aTomy oTpucoBka 3ybbeB
BbINOSIHAETCA HEe YCIOBHO, @ abCOMTHO TOYHO.

"eHepauma TpexmepHbIX Moaenen
- PeanusoBaHa reHepauns mogenemn HOBbIX BUAOB pe3bb.
- PeannsoBaHa reHepauums mogenen 3yoopesHbiX JoNOSIKOB.

CeapHble coeQuHeHusl

Hob6aeneHa komaHaa O6Hoeumb mabnuybl ceapHbIx weos. CrnyXut Ang
akTyanusauumn Tabnuy, cBapHbIX LWBOB B rpaddnyecknx AokymeHTax. Utobbl paboTa
KOMaHAbl Oblna BO3MOXHa, Tabnuubl CBapHbIX LUBOB AOMKHbI ObiTb CO3[aHbl B
KOMMAC-3D Bepcun 20.

Komanaa Tabnuuya ceapHbix weoe paboTaeT He TONbKO B rpadoMy4eckoM AOKYMEHTE,

HO 1 B Moenu.

HopaboTtaHa komaHaa O6o3HayeHue ceapHO20 wWea:

- NosiBUNachb BO3MOXHOCTb CO3AaHUSA YCNOBHbIX 0603Ha4YeHUN CBAPHbIX LLIBOB MO
CTO UKTWK 10.003-2007,

— ycnoBHble 0603Ha4veHns cBapHbIx WwWBoB no NMHAS M-7-009-89 (nam. 1999 r.)
3aMeHeHbl YCNoBHbIMU 0603Ha4YeHs MU cBapHbIX WBoB no HIM-104-18.

B komaHoe KoHcmpykmueHbie anemMeHmMbI ceapHbIX weoe nobaBreHa

BO3MOXHOCTb Pa3HOCUTb AeTanu KOHCTPYKTUBHbIX 3M1EMEHTOB CBapHbIX LUBOB C

HyneBOW BENNYMHOM 3a30pa Ha 3aJ4aHHOE PacCTOsTHUE UMK Ha 3HaYeHue

MaKcumanbHOro gonycka.

VMcnpaBneHbl HageHHbIe OLNOKM.

O6opydoeaHue: Pazeepmku

[o6aBneHbl HOBbIE 3NEMEHTbI:
Mampy6ok koHu4eckuii mun 5;
Mampy6ok yunuHopu4veckul mun 4,
Mampy6ok yunuHopu4eckul mun 5;
Mampy6ok nepexoOHbItU mun 2.

Peanu3oBaH elue oguH BapuaHT HaHeceHus pa3mepoB aAns lMNampy6ka nepexodHo20
mun 1 — c ykazaHvem ANvH NHUI crnba Ha NonkKax BbIHOCOK, YTO NO3BONSET
n3bexaTb HanoXeHnsi pasMepoB.

McnpaBneHbl owmnbKK, CBA3aHHbIE C SKCMOPTOM pasBepTok B hopmaT DXF n gpyrumm
acnektamu paboTbl NPUMOXEHNUS.

MexaHuka: AHumayusi

PeannsoBaHa BO3MOXXHOCTb N3MEHEHUSA pasmMepa rnaBHOro oOkHa nNpunoXXeHuA.
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KomaHnaa Bbi3oBa cnpaBOYHOM CUCTEMbI pa3MeLleHa B rMaBHOM MEHIO.
McnpaBneHbl YacTHbIe OLIMOKN.

O6opydoeaHue: Kabenu u xa2ymsi

PeannsoBaH BbIGop kpaTyanLlero nyTn Ans NoOCTPOEHUs Tpacchl B cryyae, Koraa
BO3MOXHbl HECKOITbKO BapMaHTOB NPOXOXAEHUS MO TPAEKTOPUAM.

B gononHeHune k TpexMmepHon packnagke xryta/kabensi Ha NnockocTb (OHa nosiBuach
B akcnpecc-o6HoBneHnn KOMIMAC-3D 19.0.4) nosBunacbk komaHga obHoBNeHUs
TPEXMepHON pa3BepTKM, ecnu B XryTe/kabene n3aMeHANnCb TONbKO ANvHbI BETBEN (He
NOSIBNANNCHL N HE U3MEHSANNCH CMUCKN COeQMHUTENEN, HE NOSBIIANUCL HOBbIEe
pa3BeTBeHNs).

BBenena komaHaa nonyyeHus MHopMaunm 0 CenekTMpoBaHHOM B MOAENN
coeuHuTene unu Tene BeTBU xryta. B okHe nHdopmauumn noasnseTca mapka
coevHUTENs, ero No3vuUMoHHoe o6o3HavyeHne, No3nLMOHHOe 0603HavYeHne
BbILLECTOSALLEro U3fenus (ecnu TakoBoe HasHa4yeHo), CNCOK KOHTAKTOB COEAUHUTENS U
uenen Ha Hux. MNMpu cenekTMpoBaHUN Tena NPOBOAHMKA NOABNAETCS MHopmaunsi 06
afpecHbIX COeQUHEHUSIX, peanu3yemMblX NPOBOAHMKAMWN 3TON BETBW.

B cBs3n ¢ hopMmupoBaHMEM TPEXMEPHOW MOLENN pacKnaaku UCKIoYeHa KomaHaa
dopMmpoBaHus crneundmkaumm Ha cbopoUHbIn YepTex. Tenepb cneumdmrKaums MOXeT
ObITb BbinyweHa 6a3oBbiM pyHkumoHanom KOMIMAC-3D (c nomoLublo KomaHabl
Co3damb cneyugukayuro no GoKyMeHmy).

[opaboTaH MexaHn3am nMmnopTa npomexyrtodHoro XML-darna ns napTHepPCKon
cuctembl CAIMNP MAKC. Tenepb npy MMNOpPTE AAHHbLIX MO COCTAaBY KOMMOHEHTOB B
cbopoYHy0 eanHuLy XryT/kabernb NPoOMCXOAnT OAHOBPEMEHHOE 3anonHeHne Tabnuupl
COEUHEHNN XryTa.

WcnpaBneHbl YacTHbIE OLIMOKN.

[HopaboTtaHa CnpaBo4Has cucrtema.

3ameyarue. Nepen NOCTPOEHNEM TPEXMEPHOW pa3BEPTKU XKryToB, co3daHHbix B KOMIAC-
3D v19, aTn XryTbl He06X0ANMO NepecTpounTb. [opsSAOK NEPECTPOEHUSA CNeayOLLNIA:

1.
2.

3.

4.
5,

OTkpbITb cOOpKY YKeyma Ha pegakTupoBaHue B pexxuve Ha mecme.

Yaanutb kpusble ¢ umeHamn « Tpacca XXX» n «Obwul y4acmok», 3aTeM BbIATU U3
pexuma peaakTupoBaHUsa Ha MecTe.

3anyctutb koMaHay npunoxeHusa «Kabenu n xrytoly Co3damb Modesnb xayma —
Cohopmuposamb mpaccy/xaym.

CdopMupoBaThb XKryT U MOCTPOUTb MOAENb XKryTa.

3anyctntb koMaHay Cozdamb/06HOBUMb pa3eepmKy.

O6opydoeaHue: MemannoKoHCMpyKyuu
[ob6aBneHbl kKomaHabl:

Uzonupoeamb epaHb. [pegHasHavyeHa ansa co3gaHust M30MsumMm MioCKNX 1
KPUBOMNNHENHBIX NOBEPXHOCTEN.

Uzonupoeamsb meno. [NpegHasHaveHa ong n3onsauun Ten.

HN3onupoeamb npoghusib. [JaeT BO3MOXHOCTL MOAENMPOBAHUS MONb30BaTENbLCKUX
y3M0B M30NAUMM Mo NpeaBapuUTENbHO NOArOTOBIEHHOMY NapameTpuyYecKkoMy
dparmeHTy.

3aepy3umsb u3 IFC-¢hbatina. No3sonseT oTKpbITb dann dopmarta IFC, cogepxawimi
MeTannoKOHCTPYKLMUK, A4S NOCNeayoLero peaakTupoBaHns 06 beKToB kKOMaHaaMum
NPUNoXeHus.

Bubnuomeka CmaHOlapmHbie u3denusi

B katanor Kpenex no6asneHsol:

- 3aknenkn 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,
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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 Jemanu, y3nbl u KOHCMPYKMuUeHbIe 351eMeHmMbI 0OOaBeHbI:
- BuHTbI cTyneHyaTble co wnuuem FOCT 18787-80

Mpoknagkn TOCT 23358-87

Tpyobl TOCT 32528-2013

- YnnotHeHus TOCT 22704-77

- ®naHueBble coeanHeHnsa ycTbeBoro obopyaoBanusa FOCT 28919-91

- [He3pa BBepTHLIX coeamHeHun FTOCT 19529-74

- YcTpoKcTBa NOABLEMHO-NOBOPOTHLIE ANS KpbILEK MIOKOB cTanbHbix cocygoB OCT 26-
2013-83

- B karanor Qnekmpuyveckue annapamsi u apmamypa 3D nobaBneHbi:
- Mnatel TOCT 28821-90

10. bBu6nuomeka Mamepuansi u CopmameHmabl

11.

AKTyanuanpoBaHbl crieqytoLime JOKYMEHTbI:

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

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

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

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

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

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

KompasFlow, 2zudpozaszoduHamuka onss KOMITAC-3D

- [losiBunacb BO3MOXHOCTb YCTAHOBKWN rPaHMYHOro YCINoBMS cpasdy Ha HECKOSbKO
BblAEMEeHHbIX rpaHen. ATO CyLLEeCTBEHHO yrnpoLlaeT pacCTaHOBKY FPaHUYHbIX YCOBUI B
3agadax ¢ 60nbLWNM YUCIIOM rpaHer 1 NOBEPXHOCTEN (Hanpumep, B
aneKTpoTexHnYecknx cobopkax). KopHeBOM anemMeHT B naHenm CBONCTB rpaHn unm
rpynnbl rpaHen Tenepb HasbliBaeTcs Habop epaHel (npexHee Ha3BaHue — [pynna #N).

- Jlerengy Crosi MOXXHO OPUEHTUPOBATL FOPU3OHTANBHO.

- B aganTtauusix pac4eTHON CETKM TEMEPb MOXHO HAaCTpanBaTb aBTOMATUYECKYHO
Adanmauyuro no KkpueusHe n AGanmauyuro No ocmpbiM pebpam.

- [ns rpaHn4YHbIX ycroBmit CmeHKa MOXHO 3aaBaTb SKBUBANEHTHYHO NMECOYHYHO
LLlepoxosamocme, [MKM]. 3TO NO3BONSAET y4eCTb BMSAHUE LLEPOXOBATOCTM
NOBEPXHOCTU Ha TypOynu3aumo NoToka y NOBEPXHOCTH.

- [Ans rpaHnyHbIX ycnosun Bxod/Bbixod nepeMeHHyto CKopocmb MOXHO 3adaBaTb Mpu
nomoLum cnocoba Bxod ¢ 0assieHuUem.

- [MosiBunack BO3MOXHOCTb oTOOpaxatb [lonHyto memnepamypy B Pesynbmamax v
Crnosix.

- [losBUnacb BO3MOXHOCTb oTOBpaxaTb Yucrno Maxa B Pesynbmamax.
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YnpoueH Bblbop MmogenvpoBaHus TennonepeHoca (Habop pewaembix ypagHeHuUU >
YpaeHeHue mennonepeHoca = [la | Hem).

B HavanbHbIX ycrioeusix 1 Ha rpaHNYHbIX YCNoBusix Bxod/Bbixod MOXHO 3a4aTb
YpoeeHb mypbyneHmHocmu (BO3MOXHble BapuaHTbl: Huskul, 3%, CpedHut, 10%,
Bbicokuli, 20%).

AfanTaumio no peLeHnio MOXHO BKITIOYaTb MO 3HAYEHUIO UNWN rpagueHTy nepemMeHHON
Ckopocme.

[nsa rpaHuyHbIX yenosun CmeHka nepeMeHHyo Temrepamypa MOXHO 3adasaTb npu
nomoLum cnocoba BHewHul mensioobmeH. [1o3BoNseT y4ecTb NOTOK Tensa Ha
rpaHuue, onpegensemMblin N3ryyeHmemM U HECKONbKMMU CROSIMU TENIoU30NALMN.

12. APM FEM, cucmema npo4YHOCMHo20 aHanu3a onss KOMIIAC-3D

PeanunsosaHa BO3MOXHOCTb Bblbopa 1 paboTel B [lepeBe cpasy C HECKONbKUMMU
obbekTamu (knasuwa Shift + Wen4YoK NeBon KHONKOW MbILLN).

[obaBneHo pegakTupoBaHve No ABONHOMY LLENYKY NTEBOW KHOMKM MbILLM Ha
anemeHTe B [lepeBe, B TOM YMCrne 4518 Bbi30Ba NapamMeTpoB KapThl pe3yrnbTaToB.

[ob6aBneHa BO3MOXHOCTb yaaneHnsa oobektoB [lepesa knasuwen Delete.
[dobaBneHa BO3MOXHOCTb Bblibopa 1 3aaHusa eqUuHUL, U3MEPEHNS.

[lo6aBneHa BO3MOXHOCTb NpepbiBaHUSA NpoLiecca reHepaunum KOHEYHO-3NIEMEHTHOMN
ceTKu.

[ob6aBsneHo ananoroBoe okHO CoxpaHumb omyem O11s HACTPOWKM MHopMaLuuu,
koTopas byaeT BbIBOOUTCSA B TEKCTOBbIV OTYET.

PacwwumpeH Habop rpaHnyHbIX yCroBui: gobaBneHbl AUCTaHLUMOHHbBIE HArpy3kn u
onopsbl, a Takke NOALUMNHUKOBAsI Harpyska.

Mpn BBOAE HArpy3oK peanu3oBaHa BO3MOXHOCTb HanpaBuUTb BEKTOP MO
NPOM3BOSILHOMY OTPE3KY, a He TONbKO No pebpam BbIGpaHHOW AeTanw.

BBeaeH HOBbI MHCTPYMEHT — CoeduHeHusi. OH NpegHa3HayYeH ans yCTaHOBKU
CBSI3EN pPasnMyHbIX TUMOB MEXAY AeTanaMn Unu Mexay aetanbto U «3emMnemn».
[nsa rpaHnyHbIX YyCrOBU (Harpy3ku, 3akpenneHnsi, COeANHEHNs1) BBEAEHO
HECKOSbKO cocTosiHu: CKpbimb/lokazamb, Ucknoyumsb u3
pacyemal/Bknrodyums 8 pacyem.

B pasgene tononornyeckon ontummaaumm obaBneHbl BO3MOXHOCTU y4eTa HOBOrO
KpuTepus paboTocnocoOHOCTM KOHCTPYKUUN — Yemolyueocmb, a Takke
oNTUMMU3aLUNA C yHETOM COBCTBEHHBIX YACTOT KOHCTPYKL M.

Mpun ncnonb3oBaHUN UHCTPyMeHTa IIy6buHa npocMompa Ha KOHEYHO-3NIEMEHTHOM
CEeTKE UNn KapTe pe3ynbTaToB NOsABMIACb BO3MOXHOCTb BBOAA KOHKPETHOMO
3Ha4YeHus rNyOGuHbI CeKyLLien NITOCKOCTM B NPOLIEHTAX.

lMocne reHepaunm KOHEYHO-3N1IEMEHTHOW CETKM HauMmeHoBaHne Crioee Tenepb
NpoMcxXoauT No MMeHam getanemn, 4tTobbl 6bino yaobHo perynnpoBaTb UX
BMAMMOCTb NMPU NPOCMOTPE KapT pe3ynbTaTos.

PecTpykTypupoBaHa cMctema XpaHeHUs pacyeTHbIX AaHHbIX. Tenepb co3gaeTtcs
eauHbIn meTtadpann (. APMF) onsa xpaHeHus Bcex pe3ynbTaTtoB U HACTPOEK
pac4yeToB, caenaHHblx nonb3oBatenem 8 APM FEM.

A3meHeHUe KOMMiekma nocmaseku

1. B KOMNNEKT NOCTaBKWU BKIOYEHO NpunoxeHne O6opydoeaHue: KabenbHblie KaHanbl,
npeaHasHa4YeHHoe AN NOCTPOEHNS pa3BETBINEHHbIX KabenbHbIX KaHamMoB.

MocTpoeHne kabenbHbIX KaHaNoB OCYLLECTBNAETCS HA OCHOBE CTUMEW.

Ctunb kabenbHOro kaHana — Habop NapameTPOB NPSIMOro y4YacTka NoTka U1
3/1eMEHTOB BETBIEHMI 1 NOBOPOTOB, CO3[laBaeMbIX aBTOMaTUYECKU. [ NOBOPOTOB
YyYUTbIBAETCSH OPUEHTaLMs: ropu3oHTarbHas, BepTukanbHasi BHELLHSS, BepTUKaribHas
BHYTPEHHSIS.
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- T[lpodunb kabenbHOro kKaHana onucbiBaeTcs 6nbnmnotTekon. Kaxabln aieMeHT Npsimoro
yyacTKa noTka co3aeTcs B BUAE 3aMKHYTOro KOHTypa Ha OTAenbHOM cnoe. B ctunsax
MOXHO BblOMpaTb 3NIEMEHTbI FI0TKA, KOTOPble HEOH6XOAMMO NOCTPOUTL (F1IOTOK C
KPbILLKOW, JTOTOK 6€e3 KpbILWKA 1 T.4.)

- KabenbHbin kKaHan otobpaxaeTcsa B [JepeBe MOAENN Kak CaMOCTOSATENbHbIN OOBHEKT.

- [JocTtynHa napameTpuyeckasi BCTaBka ariemeHToB 13 cpavna. MNpn gobaeneHun Ha
NOTOK anemMeHTa u3 canna ¢ napameTpmM3oBaHHON MOAENbI0 NOABMPAOTCA SNEMEHTDI
C NapameTpamu, COOTBETCTBYIOLLMMU NapamMeTpam noTka. Ecnv kK gaHHoMy cTunio
noTKa NOAXOANT HECKOSTbKO NapameTpoB 3fIEMEHTOB, TO MOXHO BblOpaTb aNeMeHT 13
cnucka.

Ana paboTbl ¢ npunoxeHnem O6opydosaHue: KabenbHble kaHasnbl TpebyeTca OTAENbHO
onnavymBaemas nuueH3us.

2. W3 xoMmnnekTa noctaBku uckrnoyeHo npunoxeHne KOMIAC-VDM.

Omnu4us eepcuu 19 om eepcuu 18.1

O6uwee
1.  HoBble Bo3moXxHOCTM HacTpownkn nHtepdgerca KOMIMAC-3D:

- [losBuUncs pexum HacTporkn uHTepdenca. B aToM pexmume MOXHO ynpasnsTb
COCTaBOM KOMaH[ Ha UMELLUXCH MHCTPYMEHTanNbHbIX NaHensax n cosgasaTb
nonb3oBaTtenbckue naHenu. Takke B JAHHOM pexuMe OOCTYMHbI OCTarnbHble
BO3MOXHOCTN HACTPOWNKN: M3MEHEHME pasMepa, NONOXeHNA naHenemn n ap.

Pexxum HacTponkn nHtepdenca MoXHO 3anycTutb komaHgon Hacmpoums
uHmepagelic N3 KOHTEKCTHOrO MeHI0 MIHCTpyMeHTanbHom obnacTu.

- Paboune npocTpaHcTBa UCKIOYeHbl. HacTpoiika nHtepdelica Tenepb COXpaHAeTCs B
dann c pacwmpeHnem kset. B Hero BknovaloTcs cBe4eHNA O pa3MeLleHnn N cocTaBe
WHCTPYMEHTaIbHbIX NaHeNen, a Takke O pacnonoXeHnn naHenen ynpasnenusd. [ns
yrnpaBneHnsi HACTPONKON MOXHO UCNONb30BaTb KOMaHabl CoxpaHumb HacmpoUKy,
3azpy3umb Hacmpoliky 1 C6pocumb HacmpoUKy U3 KOHTEKCTHOrO MEHIO
MHcTpymeHTaneHom obnactu.

2. [naBawollee NonoXxeHne NHCTPYMEHTarnbHbIX NaHenen crano HegoCTyNHO. MNMaHenm MoXHoO
pacnonaratb Mb6o B VIHCTpyMeHTanbHoM obnactu, nnbo ¢ npukpenneHnem K
BepTuKanbHon rpaHuue okHa KOMIMAC-3D.

3. KHonka, pacnonoxeHHas B Ha4ane CTPOKW BKNAAOK AOKYMEHTOB, NO3BONSAET B Nobown
MOMEHT nepentn k CtapToBom cTpaHuue (paHee CTtapToBas cTpaHuua oTobpaxanach
NVWb B OTCYTCTBME OTKPbITLIX OKYMEHTOB). B CBSI3M C 3TMM MKOHKa + Ha KHOMKe 3aMeHeHa
MKOHKOW C n30bpaxeHnem goma.

4. [opaboTaHa HacTpolika oTobpaxkaemMoro B [lepeBe MMeHn JOKyMeHTa uinn obbekTa: nms
MOXET BKNOYaTb 3Ha4YEHMs NoObIX CBONCTB 3TOro AOKyMeHTa unmn obvekta. [locTynHo
3agaHue nopsiaka cnegoBaHUs CBOMCTB B MMEHW M BBOA Npedhmkca nepen KaxabiM
CBOWCTBOM.
[aHHas HacTporika Npon3BoanTCs B ananore ®opmam umeHu e [Jepeee 0oKymeHma, B
CBSA3M C 4YeM 3TOT Ananor nepepaboTaH.
Kpome Toro, coopmat MeHu Tenepb MOXXHO HACTPOUTbL OTAENbHO AN KaXA4oro Tuna
AokymeHTa. Moatomy Ha Bknagke Hoeble 00KymMeHmbI 06LLEro HACTPOEYHOro ananora
NyHKT @opmam umeHu e [lepeee OoKyMeHmMa UCKNoYeH 13 obLiero pasgena v BKOYEH
B pasgenbl, COOTBETCTBYOLLME TUNAM JOKYMEHTOB.

5. Y cBonctBa 3HaK Heyka3aHHOU wepoxoeamocmu nosiBUNNCb HOBbIE 3HAYEHUS:
- Cnocob obpabomku He ycmaHaenueaemcsi 0/151 Yacmu rnosepxHocmeu,
- C ydaneHuem cnosi Mamepuasna 0551 Yacmu nosepxHocmed,
- be3 ydaneHus cnoss Mamepuarna 0551 Yacmu noeepxHocmedl.
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[laHHble 3Ha4YeHUs1 CBOMCTBA COOTBETCTBYIOT 0603HAYEHMIO LLEPOXOBATOCTH C
pobaBrieHneM 3Haka B CKOOKax.

6. B gwanore HacTpOWKK BCNbIBAOLLNX COOBLLIEHMIA BCE ONLNN 3aMEHEHbI OHON —
Ucnonb3zoeamb yeHmp yeedomneHuti Windows. Ecnu oHa BknoveHa, To BCe
BcnnbiBatowme coobueHns KOMIMAC-3D otobpaxatloTcsa B LEHTpe yBEOOMIEHNI
Windows.

7. WcknouyeHo pasgenbHoe yrnpaBneHne annapaTtHbIM YCKOPEHUEM ANns rpadonuyeckmx
AOKYMEHTOB 1 Moaenein. Boibop BapMaHTa OTPMCOBKM M KavyecTBa CriaXXuBaHus
Npon3BOANTCA B Avanore YnpaeneHue cucmemou (Bbi3biIBAEMOM KOMaHAoMN
Hacmpoliika — lMapamempsbi... — Cucmema — YrnpaesieHue cucmemou) v
pacnpoCTpaHAeTCs Ha BCE TUMbl JOKYMEHTOB.

8. [nsa Bcex NpunoXeHun, KpOMe BCTPOEHHbIX, JOOaBNEHO HOBOE COCTOSIHUE —
lpuocmanoeneHo. [NpnnoxeHne nepexoamT B 3TO COCTOSAAHNE, eCnKn BO BpeMs paboThbl
nepectaeT 6bITb 4OCTYNHA NULIEH3MA UNK hain NPUNoXeHns (paHee B Takon cuTyauun
NpUNoXeHne oTkN4Yanock). KomaHabl NpMOCTaHOBIEHHOIO MPUIOXKEHNA OCTalOTCS
AocTynHbl. [Npu Bbi3oBe nMobo N3 HUX NPON3BOANTCH NOMbITKA NOAKMHOYEHNS MPUIOKEHNUS.
Ecnn npnynHa npuocTaHoOBKM yCTpaHeHa, NpuUnoXeHne Nogknio4aeTcd, B MPOTUBHOM
crny4ae BblgaeTcs coobLeHne 0 HEBO3MOXHOCTM NOAKIIOYEHUS.

Bo3aMOXHbI Takke NPUOCTaHOBKa 1 BO30OHOBEHME paboThl NPUOXKEHNUST BPYUHYHO B
ananore KoHgpuaypamop.

TpexmepHoe modenupoeaHue

1. TlosiBunacb BO3MOXHOCTb BCTaBKM B COOpKY mogenu u3 cpanna obmeHHoro oopmarta
(IGES, STEP, Parasolid n gp.) kak KOMNOHEHTa HOBOro TMNa — UMNOPTUPOBAHHOIO
KOMMOHeHTa. MIMNOpTUPOBaHHbIN KOMMOHEHT COXPaHSET CBA3b CO CBOUM (hannom-
MCTOYHUKOM, YTO MO3BONSAET OTCNEXMBATb €ro U3MEHEHUS U BbINOMHATL OOHOBNEHMWSA
BCTaBMIEHHOro KOMMNoHeHTa. NMpn Heo6XxoaMMOCTN CBA3b C MCTOYHMKOM MOXHO pa3opBarThb,
B pe3yrnbTaTe Yero MMMOpPTUPOBAaHHbLIN KOMMOHEHT NpeobpasyeTcs B foKasnbHy Mogesb
(oetanb unu cOopky).

2. TlosiBunack HoBasa komaHaa — llosiHoe ckpyeaneHue. [Ansa ee paboTbl OMKHbI ObiThb
yKasaHbl TPU CMEXHble rpaHn: ABe DOKOBbIE U LieHTpanbHas. B pesynbtaTte onepauun
LeHTpanbHas rpaHb ucyesaeT, a G0KOBbIE FPaHN COEANHAOTCS NOBEPXHOCTLIO, CEYEHNE
KOTOPOW B KaXXJOW TOYKe ABMSETCA OYroln, KacaTesflbHOM K TPeM M3Ha4varnbHO yKa3aHHbIM
rpaHam. JocTynHO aBTOMaTnyeckoe pacnpocTpaHeHne NoIHOro CKPYrieHust Ha rpaHu,
KacaTenbHble K BbibpaHHbIM. KomaHaa HaxoouTcs Ha naHenu diemMeHmbl mena.

3. TlNosiBunack HoBasa koMaHda BoccmaHoesieHHast moeepxHoCcmb. OTa KOMaHaa co3gaeT
NOBEPXHOCTb B Npeaenax TeopeTUYeckon NoBepXHOCTN ykazaHHOM rpaHu. KomaHaa
HaxoauTca Ha naHenn loeepxHocmu.

4. [opabotaHa komaHaa O6os104Ka:

- TlosiBMnacb BO3MOXHOCTb 3aaHus NPOM3BOSIbHON TOMLWMHbI AN1A Crnos maTepuana,
nobaBnsemMoro Ha OTAenbHble, Yka3aHHble Nofb3oBaTeneM, rpaHn NCXoQHOro Tena
(paHee Bcst 06onoYvka MMena ogMHaKkoBylo TONWwMHYy). [pn HeOGXxo0ANMOCTHM FpaHn ¢
OTNNYaLLENCH TOMLLMHON MOXHO FpynnuMpoBaTh, YToObl 3a4aTh ANSA HUX OA4HY
TOSLLUHY.

- [JoGaeneHa onuus Bbolbupamb KacamenbHbie gpaHu. Ecnn oHa BKOYEHa, TO Npu
yKa3aHuu rpaHun BbIBUpaKoTCS Takke BCE rpaHn, rMaako CThIKYOLWMECS C YKa3aHHOM U
apyr ¢ gpyrom. Onumsa oencTByeT Npu ykazaHuu rpaHen Ans yaaneHus n HasHaydeHus
NHANBMAYANbHOWN TOMLLMHBI.

5. [HopabotaHa komaHga Onepayusi Mo mpaeKmopuu.

- Ecnu pesynbtaT onepaumm — BbrqumaHue vnv lepece4eHue, TO CTAaHOBUTCS
BO3MOXHbIM BbIOOp Tena, ABMXEeHMEe KOTOPOro no Tpaektopun obpasyeTt o6bem,
BblYMTAEMbIN U3 UCXOOHOTO Tena Unm nepecekaroLnincs ¢ HUM. JTO No3BonseT
cMoenunpoBaTh pesynbTaT MexaHU4Yeckon 00paboTKM 3aroTOBKN PEXYLLMM
WHCTPYMEHTOM (Hanpumep, dpeson) onpegeneHHon hopmbl.
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- Ecnu TpaekTopusi npMHaanexuT NnoBepxXHOCTU, TO CeYeHne (MNn Teno) MoxeT
ABUraTbCs COrnacoBaHHO C HopMarbio K 3ToN noBepxHocTh. COOTBETCTBYOLLLASA ONuums
AOCTyMHa, ecnu BbiGpaH Tun ABukeHNs CoxpaHsimb y20J1 HaKsIoHa Vv
OpmozoHanbHO mpaekmopuu.

B komaHae Onepayusi no ceyeHUsIM s Cry4as, KOrga 3CKuM3 KpamHero ceveHus
COLEPXKUT TONbKO TOYKY, MOSBUIICA HOBbIN CNOCOO NOCTPOEHUS 3reMeHTa y 3Toro
ceyeHnss — Kynon. Pe3ynbTaT ncnonb3oBaHusa gaHHOro cnocoba — takasa oopma
anemeHTa, NP1 KOTOPOW ero NOBEPXHOCTb BOMM3M KOHEYHOIrO CeYeHNst KacaTenbHa K
NOCKOCTU 3cKM3a. [1ns yTouHeHUsA popMbl CRYXUT KOIMPULNEHT, U3MEHSIOLWNI pagnyc
KPUBM3HbI MOBEPXHOCTU 3NIEMEHTA Y KPaHEN TOYKU: YMEHbLLUEHUE 3HaYeHNs
koadpcpmumeHTa aaeT Gonee «ocTpyo» PopMy (paanyc KPUBU3HbLI MEHbLLE), a
yBenuyeHme — bonee «Tynyo» (paanyc KpMBU3HbI BornbLLE).

MosaBunucb kOMaHabl Ans aHanuaa KPUBbLIX U I'IOBerHOCTeIZZ

- [Ipaghuk kpuesu3Hbl. KomaHaa paboTaeT ¢ KpUBLIMU U CTPOUT ANst HUX rpadomkm
KpunBU3HbI. ['padnk KpMBU3HBI NpeacTaBnsieT codbon rpaduyeckoe npeacraBrneHmne
3HaAYEHNN KPMBU3HbI/PagnyCcoB KPpMBU3HbI MO Habopy TOYEK BOOMb KPUBOW NOCPECTBOM
OTOOpaXeHUs1 OTPE3KOB («MrM»), NEPNEeHONKYNSPHbIX K KPUBOW B 3TUX TOYKax. [nvHbl
OTPE3KOB MPONOpLMOHanbHbl 3HAYEHMSIM KPUBU3HbI: YEM OJIMHHEE OTPE30K, TEM
Oornblue 3Ha4YEHNE KPUBWN3HBI B AAHHOM TOYKE KPUBOW.

— [lpoeepka kpueu3sHbl. KomaHga paboTaeT C KPMBbIMU M MOBEPXHOCTSIMU, HAXOOMWT Ha
HUX TOYKN MaKCUMarnbHOM KPUBWU3HBI (MUMHMMAIbHOIO paguyca KpMBU3HbI), a 4ns
KPMBbIX TaKKe — TOYKM NOKanbHbIX 3KCTPEMYMOB KPUBM3HbI 1 TOYKK nepermba (ecnm
KpmBas nnockasi). Kpome atoro, nonb3oBaTterb MOXeT ykasaTb MPOM3BOSIbHYIO TOYKY
KPpMBOW MM NOBEPXHOCTU 41151 ONpeaeneHns B HEN KPUBU3HDI.

- [lpoeepka HenpepbiesHocmu. KomaHaa paboTaeT ¢ KpUBLIMU U onpeaenseT Tun
HenpepbIBHOCTM B TOYKax UX CTbika. CTbIKYIOLWMMUCS CHUTAIOTCS KPUBbIE, pacCcTOsiHME
MEeXay BepLUMHaMM KOTOPLIX He MpeBbIlaeT 3agaHHoro paguyca ctblka. [Ans
HaMOeHHbIX CTbIKOB onpeaensieTcs TUn HenpepbiBHOCTU: Pa3pbie, CoenadeHue
eepuwuH ¢ 3adaHHOU mo4YyHocmbro, KacamenbHocmb ¢ 3a0aHHbIM OMKIOHEHUEM
no yany, Fnadkocmsb ¢ 3a0aHHbIM OMHOCUMeEsIbHbIM OMK/IOHEHUEM 1o
Kpueu3sHe.

MepeuncreHHble KOMaHabl HAXOAATCA Ha MHCTPYMeHTanbHoln naHenu JuazHocmuka.
Pe3ynbTaTtbl paboTbl 3TUX KOMaHA, CoXpaHsitoTca B Moaenu. B [lepeBe moaenv oHu
oToGpaatoTcs B crneuunansHom pasgene «JuaeHocmuka» (BBepxy depesa).

KomaHngaa lpoeepka nepeceyeHuli nepemmeHoBaHa B lIpoeepka Kosnnu3sui vn

3HaunTeNbHO AopaboTaHa:

- [MosiBunock aBa cnocoba noucka Konnm3um: Mexay BolopaHHbIMM oObekTamu (ans
Kaxkgoro oobekta NpoBOAMNTCA NPOBEPKA Ha NepeceyeHne ¢ ocTanbHbIMK) U MeXay
ABYyMS Habopamum 06BbEKTOB (NPOBEpKa Ha NepeceyeHne NpoBoANTCS ANS ABYX
HabopoB, HO HE NPOBOAMTCSA BHYTPM HAbOPOB).

- Ob6bektamy NpoBepKn MOryT BbITb NOACOOPKM LIenMKOM. Mpr 3TOM MOXHO BKIIOYUTb
WITN OTKITIOUUTb MOUCK KONMMN3NIA BHYTPY NoACO0OpKU.

- [oGaeneHa BO3MOXHOCTb KOHTPOJSIE MMHMMAIbHOIO 3a3opa, T. €. Mo1cKa nap
KOMMOHEHTOB, PacCTOSIHME MeXOY KOTOPbIMM MeHbLUE 3agaHHoro. [nst ObicTpon nnm
npeABapuUTENbHON NPOBEPKM 3a30P0OB MOXHO BKITHOUUTL YNPOLLEHHbIA pacyeT.

- [obGaBneHa BO3MOXHOCTb Noncka pe3bboBbIX COEANHEHWI, ANIEMEHTLI KOTOPbIX HE
noaxogAT Apyr Apyry no napameTtpam pesbbbl nnm no pasmepam. Ecnv aHanuns pessb
OTKITHOYEH, TO pe3bboBble COEANHEHNS] CUUTAKOTCA NepeceveHnsiMN Ten aeTanen.

- [obGaeneHa BO3MOXHOCTb CKPbITb OKPY)XEHME, T. €. OCTaBUTb Ha 3KpaHe TOJNbKO Te
00BbeKTbI, MeXAy KOTOPbIMWU HaNOEHbI KONNU3nu.

- [JobaBneHa BO3MOXHOCTb COXpPaHEHMs1 NapaMeTpoB NPOBeEPKU (BbIBpaHHbLIX 0OBLEKTOB 1
3aJaHHbIX NapameTpoB) AN NOBTOPHOro 3anycka. CoxpaHeHHble MPOBEPKM KONNN3NIA
oTobpaaloTcsa B cneumanbHoM pasaene «JuazHocmuka» B BepxHel Yactu [epesa
NOCTPOEHMS.
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10.

11.

12.

13.

14.

15.

16.

- Yny4uweHo npeacTasneHne pesynbTaToB paboTbl KOMaHAbl kKak Ha MNaHenu
napameTpoB, TaK 1 B rpadonyeckoit 06nacTu okHa.

- YpesmepHo AnuUTeNbHYO NPOBEPKY MOXHO NpepBaTh, LENKHYB MO CCbifke
OmMmeHuUmsb B OKHe MHOUKaTopa npoLecca.

B mogenu nosiBunacb pamka BbigeneHusl. B uenom oHa aHanornyHa pamke, Kotopas
[AOCTYyMHa npv paboTe B rpadnyecknx AOKyMeHTax: 06 beKTbl MOXHO BblAeNsiTe KOMaHAamMu
Pamkoli v Cekyuwieli pamkol 13 meHio Bbidesiumsb (06bekTbl 406aBNSATCA K yxke
BblAeNeHHbIM) nnu 6e3 Bbi3oBa KoMaHz (npebiayLiee BblAeneHne OTMEHSETCS; ABUXEHNE
Kypcopa crieBa HanpaBo CO34aeT OXBaTbIBalLLY PaMKy, CripaBa HaneBo — CEKyLLY0).

OcobeHHOCTb paboTbl kOMaHg Pamkol n Cekywel pamMkoll B MOAENN — BO3MOXHOCTb
BKITHOYNTb BblaeneHne o6beKkToB, NOSMIHOCTLIO 3aCNOHEHHbLIX APYrMMY OObEeKTaMMu.

Mpu BblOENEHUN PaMKON MOXHO MCNOMb30BaTbh OUNbTPbLI.

Ecnu TpebyeTca BblgenuTb KOMNOHEHTLI COOPKM (a He X rpaHu/pebpa/BepLUnHbl), Npu
3a0aHNN paMKn HY>KHO yaepxumBaTtb knasuwmn <Ctrl> n <Shift>.

Bce komaHabl MeHo Bbidesiums, a Takke BblAeneHne pamMkon ¢ MOMOLLIbH MbILLX MOXHO
NCnonbL30BaTh NOCHe 3anycka KoMmaHa, TPEOYLNX YKa3aHUs UCXOOHbIX OO BbEKTOB.
Hanpumep, Bbi3BaB KOMaHgy MOCTPOEHNS] MacCcmBa, MOXHO yKa3aTb KONUMpyeMble OO bEKTbI
paMKOW.

MNosBnnacb BO3MOXHOCTb HanoXXeHUs TEKCTYP Ha rpaHu TpexXmepHon mogenu. [JaHHbIn
dyHKLMOHaN NO3BONSET 3aMEHUTb CIOXHbIE B MOOENMPOBAHUN 3NIEMEHTLI (HakaTKu,
pudneHus, nepdopaumm 1 T.M.) BU3yanbHO CONOCTaBUMbIMU N306paXeHAMU, KOTOpbIe
HaKnaAblBalTCs Ha COOTBETCTBYIOLLME NOBEPXHOCTU. Bnarogapsa aTomy moaens
CTaHOBUTCS «neryex», T. €. paboTa € Hel yckopsieTCcs 3a CYET Toro, UTo TpebyeT MeHbLue
pecypcoB KOMMboTEpPA.

TeKcTypbl MOXXHO NMPUMEHSATbL K KOMMOHEHTaM, Ternam Unn oTaenbHbIM rpaHaM. BHewwHun

BU TEKCTYPUPOBAHHOW NMOBEPXHOCTUN ONPeaenstoT Tpy napameTpa:

— COOCTBEHHO TEKCTypa — MMmuTauusa ysopa,

- penbei — nmmTauunsa BobINYKNOCTEN N BNaOVH,

-  Bblpe3bl — MMUTaLUSA OTCYTCTBUSA HEKOTOPbLIX Y4ACTKOB NOBEPXHOCTK, YTO cO3gaeT
UIA3nI0 CETKM UNn nepdpopauuu.

B komnnekT noctaBku BxoguT Habop TEKCTyp ANs cO30aHNa Takmx 9dEKTOB, Kak HakaTka,

pudneHune, cetka, KMpNM4Hasa knagka v gp.

YcnoBHoe nsobpaxkeHne pesbbbl, TOMMMO KapKkaCcHOro UMnNuHAapa, Tenepb BKAoYaeT

peanucTuyHoe n3obpakeHne — PUCYHOK pe3blbl, HANOXEHHbIN Ha LMAMHAPUYECKYIO UK

KOHMYECKYIO rpaHb B Npeaernax aAfivHbl pe3bbbl.

Mpn HeobxooMMOCTU OTOOpaXXeHne peanmncTUYHON pe3bObl MOXHO OTKIIOYUTL B guarnore

HaCTPOWNKMN YCNOBHOro n3obpaxeHnsa pesbbbl (Hacmpolika — lNapamempesbl... —

Cucmema — Pedakmop modesieli — YcroeHoe usobpaxeHue pe3bbbl).

MosiBunachk BO3MOXHOCTb CO30aHUS MaccuBa TakMX NIMCTOBLIX 3NIEMEHTOB, kak pebpo

YCUNEHWS, LUTaMMNoBKa, OypTuK, Kanto3sw.

B komaHgoe Omeepcmue e iucmogom merse cTanu AOCTYMNHbI Cnocobbl 3aaaHns

nonoxenus Mo cmeweHusim om 2 o6ekmoe, llo koopOuHamam Ha nnockocmu, o

koopduHamam U u V. DcKkn3 ¢ TOYKOM B LIEHTpe oTBepcTus Bonblle He co3aaeTcs.

B komaHae YceyeHue noeepxHocmu nosiBUNNCh CregyroLine BO3MOXHOCTH:

- BblbOp pesynbTata onepaumm: HoBasi NOBEPXHOCTb NN yCeYeHUe NCXOAHOM
NOBEPXHOCTH,

- MCMorb30BaHWe Tena/NnoBepxXHOCTM B Ka4eCTBE YCEeKaeMoro Unun cekyLiero obbekTa
(paHee npu ykasaHuu Tena/noBepxHocTn hopmmpoBancs MUKCMpoBaHHbIN Habop
rpaHemn, KOTOPbIA HE MEHANICA NPY NEPECTPOEHUI).

Pamka BblgeneHus npu paboTe ¢ 3CKM30M Tenepb pacnosnaraeTcs B NSIOCKOCTY,

napannenbHOW 3KpaHy (paHee NIIOCKOCTbIO paMKku Bblfa NIOCKOCTb ACKU3a, U3-3a YEero npu

NOBOPOTE MOAENV paMKa npespallanack B napannenorpamm).
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17.

18.

19.

20.

21.

22.

23.

24.

25.

YcoBepLUeHCTBOBaHa MHAMKALMNA COCTOSHMUSA — BKIIOYEHO B pacyeT Uin UCKYEHO 13

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

- CTano JoCTynHO UCKMOYEHNE U3 pacdeTa M BKIOYEHNE B pacyeT KOMMNOHEHTOB COOpKM
2-ro 1 nocrnegyowmnx ypoBHen (paHee 310 Oblf1o BO3MOXHO TOSNbKO 45151 KOMMIOHEHTOB
1-ro ypoBHS). 3TN UBMEHEHUS OTpaXKalTCA NULLL Ha TekyLlen cbopke n He
nepeparoTcs B noacbopku, cogepalime UCKNoYEeHHbIe/BKMIOYEHHbIE KOMMOHEHTDI.
Bo3BpaTt KOMMNOHEHTA B UCXOOQHOE COCTOSAHME (YCTaHOBMNEHHOE ANisi Hero B cpanne
noacbopku, Kyaa OH BXOAMT) NPOM3BOAMTCA koMaHaon Hacnedoeamb 13 KOHTEKCTHOIO
MEHI0 KOMNOHeHTa. Takum ob6pasom, Tenepb B [lepeBe NOCTPOEHMSA 4115 KOMMOHEHTa
MOryT OTOOpaxaTbCs CneayroLimne 3Haqk1, NoKasbiBaLLME COCTOSHME BKITOYEHNS B
pacyert:

- Hacnedyemcs - eknroyeH nnn Hacnedyemcs - 8bIKSIO4YE€H — €CN COCTOSIHNE
KOMMOHEHTa Takoe Xe, Kak B hanne cogepxallen ero nogcdbopku;

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

- Y 06bekToB MOAENN 1 KOMNOHEHTOB COOPKM 1-r0 YPOBHSI, COCTOSIHUE KOTOPbIX 3aBUCUT
OT BblpaXkeHus1, 3agaHHOro Ans nepemeHHon Mcknwovyums U3 pacdema, B [lepese
NnocTpoeHus oTobpaxaeTcsa 3Ha4YOK BK1royeH 8 pacyem no nepemMeHHouU vinv
UcknroyeH usz pacdyema no nepemeHHol. [locne Lienyka Mbllbl0 Ha 3TOM 3HaYKe
nosiBMASIETCA MEHIO ¢ kKoMaHaon lMepelimu K nepeMeHHOU — OHa aKTUBU3NpYyeT
[MaHenb nepemMeHHbIX 1 BblOENSET CTPOKY C NepeMEHHON MCKIYUmb U3 pacyema ans
AaHHOro obbekTa NN KOMMOHEHTA.

- [MosiBnunack BO3MOXHOCTb UCKIIOYEHUST U3 pacyeTa U BKIHOYEHNUS B pacyeT OTAENbHbIX
KOMMOHEHTOB COOPKM, MOSYyYEHHBIX C MOMOLLbIO MaccKBa (paHee UCKIoYeHre 13
pacyeTa Noboro Takoro KOMNOHEHTa O3HaYaro UCKIYEHE BCEro MaccuBa).

B onepaumsix MOXHO UCMONb30BaTb 06ACTb 3CKM3a — 3aMKHYTYHO Urypy, orpaHUYeHHYo
CTbIKYHOLLMMUCS U/UNn NepecekarLLMMUcs NMHUAMI ackusa. [Ins Bbibopa Takow curypbi
HY>KHO LLIEeNKHYTb MbIlWbi0 BHYTPU Hee. (PaHee 3ckM3 3aaeiicTBOBarCs B onepaumm
LIENTMKOM, T. €. UCMOMb30Banuncb BCe ero fMHUN.)

B onepauusix BbiaaBnuBaHns OCTYMNEH BbIOOP HECKOMbKMX 06nacTein, HO OHU AOMKHbI
npuHaanexaTb OQHOMY 3CKU3Y.

MpOCTPaHCTBEHHbIVN KOHTYP, SABMSIOLWNACA CEYEHNEM AN Onepauun Bbl4aBNnMBaHUSA Unn
BpaLLEeHMsi, MOXXHO pedakTMpoBaTb B NpoLiecce BbiNONHEHUs onepauumn. PegaktposaHve
KOHTypa 3arnycKaeTcsl LeN4YkoM Ha NUKTorpaMmme nepes HaumeHoBaHMEM KOHTypa B none
CeyeHue.

Komanga PaccmosiHue u yz2os Tenepb pabotaeT ¢ KOMNOHEHTamMu cOopkn 1 ¢ Tenamm —
N3MepsieT paccTosiHME OT KOMMOHEeHTa/Tena Ao Apyroro o6bekTa unmn pacctosaHue Mexay
ABYMSI KOMNOHEHTaMu/Tenamum.

B komaHae Konupoeamb 06 ekmbi nosiBunack onumsi Cob6pamse 2paHu Mo UCXOOHbIM
ob6bekmam. Ecnn oHa BKNOYEHa, TO NPU KOMMPOBaAHUN CMEXHbIX TPaHewn,
npvHagnexalnx ogHomy Teny, Co34aeTcs MHOrorpaHHas NnoBepxHoCcTb. Ecnn onuus
OTKITHOYEHA, TO KONUSI KaXXAOW rpaHun sIBNSETCA OTAENbHON MOBEPXHOCTLIO.

MosiBunacbk BO3MOXHOCTb MOCTPOEHNS MIAOCKUX CAMpanen ¢ NoMoLLbo KoMaHabl Cnupanb
KOHMuYeckKas. [1ns1 nony4yeHms nrockon cnupanu crnegyet BbibpaTb cnocob noctpoeHus Mo
qucny eumkoe u ebicome nubo 1o wazy u ebicome v 3aaTb HYNEBYHO BbICOTY.

lMpeobpasoBaHne kKOMMOHEHTA COOPKM B NOKamNbHYO AeTanb (T. €. pe3ynbtart paboThbl
kOMaHAabl B3ssmb 8 0KyMeHm) Tenepb MOXHO OTMEHATb 1 NOBTOPATH.

B HwkHen yacTu [lepeBa mogenu Moryt otobpaxkaTbCs JiMb0 OTHOLLEHUS, NMGOo
napameTpbl 06bekTa, BblAeneHHoro B BepxHen yactu [lepesa (paHee oTobpaxanucb
TONbKO OTHOLWEHUS). MNMepeknioveHne NpomM3BOANTCHA KHOMKaMM, PAcnoOXEHHbIMU Ha
pasgenuTene BepxHen n HKHen Yacten [lepesa.

B komaHge Toyka nepeHOCOM Tenepb MOXHO yKa3aTb TOMEYHbIV OOBEKT Ansg
onpegeneHns pacctosHus nepeHoca. Co3gaBaemas Touka bygeT coBnagaTb C Npoekunen
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26.

27.

BbIGpaHHOro o6bekTa Ha HanpaBneHne nepeHoca; opMmnpyeTcs accoumaTnBHasi CBA3b
TOYKM C 3TUM OOBLEKTOM.
YBenunyeHa npoussoanTenbHocTb pabotel KOMIMAC-3D:
- B peXunme 0TOOpaKeHUs ce4YeHns Moaenu:
— YCKOp€eH BblIGOp 00HEKTOB,
— yCTpaHeHbl 3aMefieHNsi Npy Havane BpaleHus/nepemMeLLeHns Mogenu,
- npwu co3gaHum maccuBa (3ddekT Hanbonee sameTeH npu padote ¢ 6onbLLMMHK
cbopkamu):
— YCKOpEH Bbl6op 06BHEKTOB,
— yCcKOpeHo cpabaTtbiBaHWe NoACBETKM OOBEKTOB Mo KypCOpOM,
— yCTpaHeHbl 3ameieHnsa Npu Havane BpaleHns/nepemMeLLeHms Mogenu,

- yCKOpeHa BCTaBka B COOpKy KOMMOHEeHTa ¢ pa3melLeHnem Mo koopduHamam (3cppekT
Hanboree 3aMeTeH, ECITM KOMIMOHEHT AABNSieTC cOOPKON € 6ONbLLIMM YACIIOM
KOMMOHEHTOB NEepBOro ypoBHS UNK NoKanbHbIX Moaenen),

— yCKOpeHa BCTaBKa B cbopky MakeTa (3ddekT Hanbonee sameTeH Nnpu MCNOSb30BaHUN
mogenewn, cosgaHHbix B KOMITAC-3D Bepcun 18 n 6onee no3gHux).

YnyJyweHa COBMECTUMOCTb € Bugeokaptamm AMD B pexunme oTobpaxeHusi ceveHmns
mMogenu.

Ipaghuyeckue QOKymeHmMbI

1.

B accoumnaTuBHbIX BUAax aBTOMaTM4YECKN CO34aloTCs:

- OceBble NMHUM — AN NPOEKLUIA NOBEPXHOCTEN BPaLLLEHUS, OCU KOTOPbIX He
nepneHanKynsapHbl MIOCKOCTU NPOEKLWIA.

— O0o03Ha4veHNs LUeHTpa — AJ1s BCEX OKPY)XXHOCTEN.

— CeTKM LeHTPOB — Ans rpynn OKPY>KHOCTEN, ECNN COOTBETCTBYOLLME IPynnbl 06bEKTOB
MoZenu nosy4eHbl ¢ NOMOLLBIO MaccuBa. B crnyyae maccmBa no napannenorpaMmmHon
ceTke bopMMpyeTcsa NMHEeNHasi ceTka LLEHTPOB, a B Criy4ae KOHLEHTPUYECKOro
mMaccuBa — Kpyrosasi (MM HECKOJSbKO KPYrOBbIX CETOK, €CIY KONIMYECTBO 3K3EMMNSPOB
no paguanbHOMy HanpasneHuto 6onbLue 1).

HopaboTtaHa koMaHaa lMpoeKyUuoHHbIU eud.

- KOMaHAa 3auuKneHa, T. . Mocne co3aaHusl O4HOWM Npoekuun (HanpuMep, BUaa criesa)
aBTOMAaTMYECKM 3anyckaeTcsl co3gaHne crneaytoLlen NpoekumMm Ha OCHOBE TOrO e
6asoBoro Buaa,

- pobaBneHa BO3MOXHOCTb MOCTPOEHUS M30METPUYECKMX NMPOEKLUA — AN 3TOro Kypcop
HeobXoaMMO nepemellaTthb No AvaroHanu ot 6a3oBoro sMaa.

Kpome Toro, komaHga lpoekyuoHHbIlU eud Tenepb aBTOMaTUYECKUN 3anyckaeTcs nocrne
cO3[aHusa BUaa ¢ MoAenu, NpuyemM B kadecTse 6a30BOro Buaa Ansl 3To KOMaHabl ke
BblGpaH TOMbKO YTO CO3[aHHbIA B C MOAENN.

PaclmpeHbl BO3MOXHOCTI paboTbl C pa3pbiBamMun BULOB:

- B komaHge Pa3pbie euda BBELEH PEXUM peaaKTMpPOBaHMS, NO3BONAOLWMIA YAansTb
y4acTKM NINHWIA pa3pbiBa, a TakkKe KOPPEKTUPOBATL MX AJIUHY.

- BoccTtaHoBUTb NepBOHaYarnbHbIA BUA JIMHUA pa3pbiBa MOXHO Kak 45151 BCEX pa3pbiBOB
cpasy (komaHgon BoccmaHoeumsb JIUHUU pa3pbiéa B KOHTEKCTHOM MEHIO BUAA,
BblaeneHHoro B [lepese), Tak n onsi BbiIbpaHHOro paspbiBa (kHonkon BoccmaHoeumsb
Ha NaHenn napaMeTpoB B pexnme peaakTMpoBaHUSA paspbiBOB).

MosiBUnack BO3MOXHOCTb MHAMBUAYaNbHOrO 3aaHnsa TOYHOCTU pa3mepa — Ans 3Toro
cnyxut cnucok Konuyecmeo 3Hakoe nocsie 3ansimoli Ha MaHenu napaMeTpoB npu
co3faHun/pefakTMpoBaHnM pasmepa.

HacTpolika npmeHMMa TOnbKO 4SS pasMepoB C aBTOMaTUYeCKU onpeaeneHHbIM (a He
BBEAEHHLIM BPY4HYt0) 3Ha4YeHmeM. Ha yrnoBoin pasmep AaHHasi HAacTponka BUSET, €Cu
€ro 3Ha4YeHne BbIPAXXEHO AECATUYHOM APOObI0.
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MosiBnacb BO3MOXHOCTb CO30aHUSA MECTHOIO pa3pesa B Bnge, KOTOprI7I ABlAeTCcA
BbIHOCHbIM 3JIEMEHTOM.

MosiBunacbk BO3MOXHOCTb CUHXPOHM3ALMM HEeYKa3aHHOM LLepoXoBaTOCTH B
accoLMaTUBHOM YepTexe U Modenu: ecnu nepefaHHasa n3 mogenu HeykasaHHas
LLIepPOXOBaTOCTb OblNa M3MeHeHa B YepTexe, TO B €€ KOHTEKCTHOM MEHI0 CTaHOBUTCSA
AOCTynHa komaHaa CuHxpoHu3upogams. [locrne Bbl30Ba 3TOW KOMaHAbl BO306HOBMSETCA
nepefava 3HaYeHUN CBONUCTB 3Hak Heyka3aHHOoU wepoxoeamocmu v Napamemp
HeyKa3aHHOU Wwepoxoeamocmu U3 MOAENN B YEPTEXK.

B komaHgax Aemooceegast 1 Oceeasi JIUHUSI MO 08YM MOYKaM MOSIBUAIICS
nepeknoyatens OduHakoebie 8bicmyrbl. OH NO3BONSET OTKa3aTbCA OT OAUHAKOBOM
ANViHbI BBICTYNOB Ha 060UX KOHLAX OCEBOW NMUHUM U 3a4aTb Afsi KaXAoro BbICTyNa
COBCTBEHHYIO OJTNHY.

B KOHTEKCTHYIO NaHenb, koTopas oTobpaxaeTcs Npu BbiAeNeHN B acCoOLMaTUBHOM
yepTexe NPOEKLNOHHbLIX 0603HAYEHMIA 1 aBTOMATMYECKM CO3aHHbIX OCEBbIX NTMHUIA,
AobaeneHa kHonka Ckpbimb. OHa OTKMOYAET Nokas BblAeNeHHbIX 00bekToB. s
BKITHOUYEHMS 0ObEKTOB crieayeT BOCnoNb3oBaThCsi KomaHaon Bud — lMokazamb
CKpbimbie 0603Ha4YeHuUsl.

Paboma co cneuudgukayuel

B onucaHuu cneumdmkaumm ona Yeprexa MOXHO 3a4aTb KONMMYECTBO UCMOMHEHW. JTa
BO3MOXXHOCTb AOCTYMHA, €CIK B ONMcaHne BXOAUT CTUMb FPYNMnoBoOi cneumndukauum.
PaHHee ans Toro, YTobbl U3MEHUTL KONMMYECTBO MUCMOSTHEHUI B YepTexe, Heo6Xxoaumo
ObINO OTpeaaKTMPOBaTh BXOAALLMIA B ONUCaHUE CTUMb cneuudukaumm.

Umnopm u akcnopm

1.

MosiBuNack BO3MOXHOCTb aKcnopTa 0603Ha4YEeHUN (NMHUM-BLIHOCKK, 6a3bl, A0MYCKM (DOPMBbI
n pacnonoxeHusi n gp.) B popmatbl STEP u JT u umnopta nx ns atux doopmatos. [Npwu
nMmnopTte 0603HavYeHNss NpeobpasyTcs B MakpO3INEMEHTbl, COCTOSILLIMNE U3
reoMeTpnyecknx o6 bEeKTOB U TEKCTOB.

Mpn umnopTte cb6opoyHbIx moaenen ns gopmatos STEP, IGES, JT moxHo BbiGpaTh
cnocob co3gaHnsa KOMMOHEHTOB: B BUAE CaMOCTOATENbHbLIX MOAENEN, KOTopble
3anncbiBaloTCA B OTAEeNbHbIE halnbl, UNn B BUAE NOKanbHbIX MoAernen, KoTopble
XpaHATCA BHYTpU dhanna cbopku. Beibop HyXHOro BapvaHTa Nnpon3BOAUTCS C MOMOLLbLIO
onumn Cozdaeamp ¢halisibi KOMIIOHEHMOE, NMOSIBUBLLENCS B AMarnore HacTPOnKn
nMnopTa n3 nepedncrneHHbix GopmMaToB.

lpunoxeHus

1.

KompasFlow, 2zudpozaszoduHamuka onss KOMITAC-3D

- TlopaepxuBaetca aBTOMaTM3MPOBAHHOE peLleHne 3agay MHOronapameTpu4eckom
ontummusauum énarogaps nHterpaumm KompasFlow ¢ npunoxeHnem Mogynb
ontummsaummn I0SO-K. Kputepusammu ontummnsaumm Moryt 6biTb pe3ynbTaTtbl pacyeTta
B KompasFlow n maccosble xapaktepuctuku reometpum 8 KOMIMAC-3D.
MapameTpamn onTMMmU3aLmMm MOryT OblTb Kak reOMeTpUYECKNE pasmepsbl B
KOMIAC-3D, Tak n napameTpbl pac4yeTHon mogenun B KompasFlow.

- MoxHo co3gaBaTb HecKonbko nereHg Cnoee, HOMBMAYanNbLHO ANg Kaxaoro Cros,
M NPOMN3BOSbHO pa3mellaTb UX MbilWbO B NpeAeniax okHa nporpaMmmbl.

- [1nga ymucnosbIX BENUYKNH BO BKagke Pe3ysibmambi B OkHe MOHUMOpPUH2a v
pPSO0M C KypCcOpOM Mbiwn Ha Criosix oTobpaXkaeTcsl pa3mMepHOCTb.

- B OkHe moHumopuHaa Heesizku n Peaynbmamabi Tenepb 0ToOOpaxatTcs Ha
oTAenbHbIX Bknagkax. o ymonyaHuio Heesisaku otobpaxkatoTcs B
norapugmmuyeckon Wwkane, a Pesynbmamabl — B NPOCTON LUKane.

- [JobasneHa nepemeHHasd lMosiHoe dasneHue ansa Pesynbsmamoe v Croes.
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lMosiBunacb BO3MOXHOCTb NpocMmaTpuBaTh TabnuyHble 3HavyeHus Ceolicme
Bewecme, 3arpyXeHHbIx U3 ba3bl eewjecms.

Mpun BkntoyeHun B KOMITAC-3D TeMHON TeMbl W/MNn LBETHLIX 3HAYKOB Ha KHOMKax
COOTBETCTBYIOLLMM 06pa3om meHseTcs odpopmrieHne KompasFlow.

[nsa rpaHnyHbIX ycrioBun ¢ PaduayuoHHbLIM pagHO8ecueM 3a0aeTcs
oTHocutenoHasa Temnepamypa.

MpekpaleH Bbinyck 32-pa3psagHon Bepcumn npunoxeHns KompasFlow.

Banbi u MmexaHu4yeckue nepedayu

B npunoxeHune BKkNYeH HOBLIV MOAYMb — 3y60pe3HbIlU UHCMPYMeEHM.

Ans paboTbl ¢ 3TUM MoAyneM HeobxoAmMMa OTAENbHO onfnayYnBaemas NULEH3Ns.
MogpobHee — cM. NyHKT 3y60pe3HbIN MHCTPYMEHT.

"eHepauma TpexmepHbIX Moaenen

- PeanunsosaH mexaHn3m coxpaHeHus reHepupyeMbiX TPEXMEPHbIX MOAenen B
npegonpegerieHHbIn dpann. Hactporka umeHu danna nHanemuayarnbHa Ang Kaxgon
mogenu. [laHHbIN MexaHn3m No3BosiMT aBToMaTuyeckn 3ameHATs 3D-moaens B
cbopke npu n3amMeHeHnn reomeTpun 2D-mogenm.

- 3anuck maccbl B wtamn nocrie reHepaumm 3D-moaenn

- ObecneyeHa reHepaumsi Modernen YepBsYHbIX peek

- Ob6ecneyeHa reHepaumsi Mogernemn YepBaYHbIX pes

— [Mpun reHepaLmm KOHUYECKMX KONEC C KPYroBbIM 1 TaHreHumanbHbIM 3yboMm, a Takke

rMNOUAHBIX Korec obecrneynBaeTcs co3aaHne Moaenu Koneca ¢ pasmepamu,
MaKCMMarnbHO COOTBETCTBYIOLLUMI PacUYeTHbIM.

CospnaHune 4yepTexen
- PeannsoBaHO NOCTPOEHNE HEBMANMOrIO LUMNOHOYHOro nasa. PaHee, eCnuv LWNOHOYHbIN

nas pacnonarancs nog yrnom 90°, To ero He 6bINO BUOHO HA OCHOBHOM BUJE U He
6bIN0 BO3MOXHOCTM NPOCTaBUThb pa3Mepbl ero pacrnonoXeHus.

- PeannsoBaHo macwtabnpoBaHMe BbLIHOCHOIO 3f1ieMEHTA CeYEeHUs 3ydUHaTon penku.

- [lopaboTaHbl BbIHOCHbIE 3MEMEHTbI MPSAMOBOOYHLIX LWMLEBbLIX COeaUHEHUR. [N Bcex
CcnocoboB LUeHTPpUpoBaHUS U UCMONHEHUn JobaBneHo 0603HavYeHne Hanbonee Yyacto
NPMMEHSEMbIX NapaMeTPOB LLIEPOXOBATOCTH.

- [NopaboTaHo NocTpoeHne KBagpaTHbIX U LWECTUrPaHHbIX CTyneHen. CaenaHo OKHO
Ons Bblbopa BapmaHTa OTPMCOBKM CTyMNeHn B mogenu. CTyneHn mMoryT ObiTb
NMOCTPOEHbI C NOBOPOTOM. Peann3oBaHO NOCTPOEHME BHYTPEHHEN LLIECTUIPaHHON
CTYNEeHU 1 KBagpaTHOM CTYNEeHN ¢ hackamu.

- LLUNOHOYHLIN Na3 Ha BHYTPEHHEM KOHTYype CTaro BO3MOXHO CTPOUTb C ANNHOWN
MeHbLUEN, Yem AfiMHa CTyneHn (NPUMEHSIETCA B IMyXnX OTBEPCTUAX).

- [No6aBneHbl hackm 1 ckpyrneHns Ha GypTukax LenHbIX 3Be3go4ek, TepmoobpaboTka
Ha BbIHOCKe npoduns 3Be34o04kun. [iBa BapnaHTa pacyeTa LenHbIX nepegad: Yucno
3BEHbEB M MEXLEHTPOBOE pPacCTOsIHUE.

- No6asneH AONONHUTENbHbBIA BapuUaHT NOCTPOEHUS LINOHOYHLIX Nasos no FOCT
9472-90 KpenneHne NHCTPYMEHTOB Ha OnpaBKax.

- [Jo6aBneH NpoBEepPOYHbIN pacHeT Ha NPOYHOCTb LWNLEBLIX NPSIMOOOYHbIX,
3BOJIbBEHTHbIX U TPEYrorbHbIX coeauHeHun. PacyeT BbinonHaetcsd no FOCT 21425
75. MeToguka pacyeTa yunTbiBaeT TN nepegadn, CBA3aHHOM CO LUNULEBLIM
COeUHEHNeM, Harpyskun n KoaurLUMEHTbI, 4ENCTBYIOLLNE B KXO0W Nepedaye.

- PeannsoBaHO NOCTPOEHME MHCTPYMEHTarbHbIX KOHYCOB pa3sHbIX TUMOB U
COOTBETCTBYIOLLUMX UM LIEHTPOBLIX OTBEPCTUI, €CNIU OHU C HAMW NPUMEHSIOTCS.

- [opaboTaHbl BLIHOCHbBIE 3N1EMEHTbI Ha Npodunnn pesbb (TpaneuenaansHONn,
YNOPHOW, MUTYEBOWN N MOAyNbHOW). [pocTaHOBKa AMaMeTpPOB TpaneuenaansHom n
yrnopHou pe3bb ¢ gonyckamu (B cMctemy BBeAeHbl 6a3bl JONYCKOB Ha 9TW pe3bbbl).

PacueTbl MexaHn4eckux nepenav
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- PaspaboTtaH Mogynb reoMeTpmuyecKkoro pacyeta 1 NnocTpoeHne YepBAYHO-PEEYHOM
nepegayn (QunuHopuyeckuli yepesik-3yb64amas pelka). [epegada aHanornyHa
OpTOroHarnbHOWN YepBAYHOM Nepedaye, TONbKO BMECTO KOCO3yboro Koneca B HEN
paboTaeT Koco3dybas perika.

- PaspaboTtaH mogynb reoMeTpmuyecKkoro pacyeta n nocTpoeHne YepBaYHO-PEEYHOM
nepefauv (QunuHopuyeckuli Yyepesik-HYepesiyHas pelika). YepBa4HO-peeyHble
nepegaym 4acto NMPUMEHSOTCS B MPMBOAAX TAXKENbIX METAINTOPEXYLLUNX CTAHKOB.

- B pacuet uenHbix nepeaay BBeAeHbI ABa BapmMaHTa no pasHbiM MeToankam (4YnMcno
3BEHbEB M MEXLEHTPOBOE pPacCTOSHUE).

- ObecneyeHa koppekTHas pabota npunoxeHus npm 6onbLuon 3arpyske KOMIMAC-3D.

- B pac4yetax 3ybuaTbix nepenad, rae B pesynbTare NpoeKkTUpYyTCs LUNUHApUYeckue
LLIECTEePHWN BHELLUHEro U BHYTPEHHEro 3auenneHuns, 4onyckaeTcsa BBO4 AnameTpa
BEPLUUH, 3HaYeHne KOToporo 6onblue (ANs WecTepeH BHELLHEro 3auenneHums) unu
MeHbLLe (A48 Konec BHYTPEHHEro 3auenseHns), Yem pacyeTHbIN AuameTp BEPLUWH
Ha BennuuHy 2*(C-0,1)*Mn, rge
- C — koabdpUumneHT pagmarnbHOro 3asopa,

- Mn — moaynb nepegaum.

Takon npuem MoXeT NPUMEHATLCS, ecriv HeobXoaUMO YBENUYUTL KOIPDULNEHT
nepekpbITUA nepegadn, HoO NPy 3ToM criegyeT BHAMATENLHO CreanTb 3a
npoBepoYHbIMU KpuTepmusamun. OcobeHHO — ABNEeHUS 3a0CTPEHUSA U MHTEpPdEpPeHLnN.

3y60pe3HbIl UHCMPYMEHM — HOBbI MOOYNb NPUNOXeHUs Basibl U MexaHu4Yeckue
nepedayu. OH conepxut 6nok YepesiyHbie ¢ghpesbl, NnpeaHa3HaYeHHbIN Ans
NPOEKTUPOBaHNS YepBAYHbIX (hpe3 (NMPOeKTUpOoBaHme BKNtoYaeT B cebs pacyer,
co3[aHne KoMMnekTa KOHCTPYKTOPCKOM AOKYMEHTaUUN 1 reHepupoBaHne TpexXMepHOM
mMoaenn).
Onsa pabotbl ¢ Mogynem 3yb6opesHbili UHCmMpyMeHm Heobxoanuma nuueH3ns Ha
npunoxexHve Banbl 1 MexaHn4yeckue nepegaym, a Takke oTAenbHO NpuobpeTaemas
nMueH3nsa Ha moaynb 3ybopesHbit uHcmpymeHm. Ecnv nnaHnpyetca
NPOEKTUPOBaHNE YepBAYHbIX pe3 ANA LMNMHAPUYECKNX LWECTEPEH nepeaad
HoBwukoBa, To Takke TpebyeTcs nuueHans Ha JononHumenbHbIU MOOy/b, TaK Kak
pac4yeTbl nepegad HoBnkoBa BXOAAT B HETO.
- Bnok YepesiyHbie ghpe3sbl oGecnevmBaeT pacyeT 1 NPOEKTMPOBAHME YEPBAYHbIX
dpes cnegyoLmx TUMNOB:
= ONa UMNUHAPUYECKnX 3yG4aTthbiX KONec ¢ 3BONbBEHTHBIM Npodunem (YepHoBbIE U
yncToBble pesbl),

AN uMnuHapuydeckux nepegay HosmkoBa ¢ ABYMS NIMHUSIMU 3aLenneHus,
ANs 3Be3004eK K NPMBOAHBLIM POSTMKOBBLIM M BTYJIOYHBLIM LIENSIM,
YepBSAYHbLIX KONec LUMNMUHAPUYECKOW YepBAYHON Nnepeaaym (Y4epHoBbIE M YUCTOBbIE

tbpesbi),
— ANs WnyueBbIX BanoB C 3BOSTbBEHTHLIM rpodunem,

- ANS WNMUeBbIX BaroB ¢ NpsiMo604HbIM Npodhmnem.

- Mopgynb npegycmatpmnBaeT hopMnpoBaHMe OCHOBHOIO BMaa, Tabnuupbl napameTpos
N HEOOXOANMBIX BbIHOCHbBIX 35IEMEHTOB.

- Mo dpesam ansa uMNUMHAPUYECKNX 3yB4aTbIX KONEeC C 3BOSTIbBEHTHBLIM Npodunem
npegycmoTpeHa Kak paspabotka KO ana ctaHaaptHbeix dppes (no FTOCT 9324 n FOCT
10331), Tak 1 NpoekTMpoBaHue dpes ansa 3ydyaTbiX Korec No 3apybeXkHbIM
cTaHgapTam, Uiy ¢ HeCTaH4apTHbIM MOAYMEM MM NCXOAHBIM KOHTYPOM.

- Mo dpesam ans wnuueBbix BanoB npegycMoTpeHa kak paspaboTtka KO ans
ctangapTHbix dppes (TOCT 6637-80 n FTOCT 8027-86), Tak U NpOeEKTMpOBaHue dpes
ansa wnuues no OCT, no 3apy6exHbim ctaHaaptam (DIN, 1ISO, SAE, ANSI) unu gns
HeCTaHOaPTHbIX LUIMLEB.

- VimeeTcst BOBMOXHOCTb HE TOJIbKO CO34aBaTb CTaHAapTHbIE dopesbl No4
LUUITMHAPUYECKYHO OMpaBKy, HO U pa3MeLlaTtb 3ybopesHyto YacTb pesbl Ha
crneumnanbHbIX opesax ¢ pa3HOOOpas3HbIMM XBOCTOBMKAMM.
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- B xope nocTtpoeHus BMaa BbINOMHAETCHA BpEMEHHasi reHepaums TpexXMepHoOn Moaenm
dpesbl B hopmate C3D (dhopmaTt matemaTudeckoro sapa KOMIMAC-3D); ¢ koTopon
3atemM hbopmupyroTcst HeobxogMmble Npoekuun. 3a cHET 3TOro 3yObs U KaHABKKU Ha
Hepa3spe3aHHOW 4YacTu OTPUCOBBLIBAKOTCH HE YCIOBHO, @ TOYHO.

- lMNpodmnnu dpes ons 3Be3gouek 1 LWMLEBbLIX BANMKOB C NPAMOOOYHbIM Nnpodunem
POpMUPYIOTCA C MOMOLLIbIO NPOoLeAYPbl 3aMeTaHns UCXOAHbIM Npodunem n3genus
(3B€3004KM U WNULEB) € Nocreaywmnm opMUpPoOBaHMEM OrnbatoLLen.

MexaHuka: AHumayus

Mosiunack komaHga Jobasumsb uHeepmupoeaHHbIe wazu.

KomaHnga npegHasHayeHa onsa aybnvpoBaHus BCEX YxKe BBEAEHHbIX LLAroB CLueHapus B
obpaTHOM NopsiAke ¢ aBTOMaTUYECKUM U3MEHEHMEM HaMpaBneHWst BCEX OBWKEHUNA U
obpaTHbIM N3MEHeHNEM NPO3PaYHOCTN KOMMNOHEHTOB.

KomaHnay pekomeHayeTcs MCnonb3oBaTh ANd aHMMUPOBaHMS 0b6paTHON «COOPKN»
nsgenuns, ecnn «pasbopka» caenaHa Ha npeablgywmnx warax.

[obGasneHa KoMaHAa OTKIIHOYEHUS COMPSPKEHWI AN KOMMOHEHTOB, BblOpaHHbIX Ha
ware cueHapud. CocTosHME CONPSHXKEHNI 3anoMMHAETCsl Ha BbIGpaHHOM Luare.

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

Ha ynpaensiioLyto naHenb BocnpousseneHust nobaeneHa onuusi Bozepam e Ha4aso.
BkntoueHHas onums nNo3eonsieT aBToMaTUYeCKN BEPHYTb COOPKY B HavanbHoe
COCTOSIHME MOCIE OKOHYaHUS BOCNPOU3BEAEHNS.

[opa6boTtaHa CnpaBoyHas cucrtema.
McnpaBneHbl HEKOTOPbIE OLIMOKM, BbISIBNEHHbIE B NPOLIECCE SKCNyaTauuu.

O6opydoeaHue: MemarnnoKkoHCcCmpyKkyuu

[opa6boTaHa komaHaa lMnacmuHa. JobaBneHa BO3MOXHOCTb MOCTPOEHMS NITACTUH MO
UMeLLMMCcs rpaHuuam, a Takke onuns NMinomyoe npuMbiKaHue;

JobaBneHbl koMaHabl:

- Pa36umb nnacmuHy. Komanaa npegHasHadeHa ans pa3bueHuns nnacTuHbl Ha
YyacTu; B Ka4eCTBe rpaHuL, MoryT BbICTynaTb pebpa, rpaHn, NpoCTPaHCTBEHHbIE
KpuBble, NITOCKOCTN, MOBEPXHOCTU, SCKN3bI;

- Mpokon. KomaHaa npegHasHayeHa Ansa cosgaHust Bbipe3oB B NnacTuHax, pebpax
XKEeCTKOCTU U Npodunsax u3 nonockl. Peann3oBaHbl Bbipe3bl N04 CUMMETPUYHBIE U
HECMMMETPUYHbIE NONOCOBYNbOLI, PaBHOMONOYHBIE U HEPABHOMOMOYHbLIE YrONKOBLIE
npocowmnu;

- [Mosicok. KomaHaa npegHasHayeHa aAngd NOoCTPOEHNSA 3M1IEMEHTOB YCUIEHUS
KOHCTpYKUMI. [peaycMoTpeHa BO3MOXHOCTb MOCTPOEHMSI NOACKOB ¢ 06paboTkon
TOPLOB.

- 3adenka. [No3BonsieT NOCTPOUTL 334Ky — MNAAcTUHY MO rpaHuLamM npokona.
3apernka co3gaeTcs, ecnv 3To NpegyCMOTPEHO BO hparMeHTe Npokona Ansi 4aHHOro
Tvna Bblpesa. PparMeHTbl NPOKOMOB BXOASAT B KOMMMEKT NOCTaBku MpunoxeHus.
B0o3MOXXHO MOCTpOEHME NONb30BaTENbLCKON 3a4erku Npu BbIMNOMHEHUN TpeboBaHWi K
oparMeHTy NpoKona v 3agesku.

— lMnacmuHa no epaHu. [103BoONSEeT CTPOUTL NNACTUHY, MOBTOPSIOLLYIO hOPMY rpaHu.
Ecnun B rpaHu nmetoTca oTBEPCTUS, TO NNacTUHA TakkKe CTPOUTCS C OTBEPCTUAMM.
lMnacTtvHa pacnonaraeTcsi Ha rpaHu.

MexaHuka: MpyxuHbi

I'Ipvl penakTmpoBaHnn TpexmepHon mMoaenu npyxumHbl Tenepb 0To6pa>|<aeTcs=| MaHenb
napameTpoB, cogepiallad aneMeHTbl yrpaBrieHnA npoueccomMm peaaktmpoBaHUA.

[o6aeneHa uHTerpauus c MNonuHom:MDM.
HopaboTtaHa pyHKLMOHANbHOCTb BbIBOAA TEXHMYECKUX TpeboBaHWA.

O6opydoeaHue: Pazeepmku
[obaBneHbl kKoMaHabl:

TpoliHuk pacmpy6HbIU;
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Kpecm pacmpy6Hbiti;
Tpy6a nnockooeasnbHasi;
lMpoghunb npssmMoy20sibHbIU.

O6opydoeaHue: CeapHble COeOUHEHUsI

B komaHpe O603HavyeHue ceapHoO20 wea [obaBneHbl cneayolme BO3MOXHOCTU:

— co3aaHue ycrioBHoOro o6o3HaueHunsa ceapHoro wea no FOCT 14098-2014,

— CO3[aHue CCbIfIKM Ha BbIHOCHOWN 3NEMEHT.

KomaHga lMpumeHums ceolicmea o603HayYyeHull u3 napamempoes paboTaeT B
mMogenu n rpadnm4eckoM AOKYMEHTE.

B onanorax lNMapamempbl ceapHo20 wea koMaHabl KOoHCmpyKkmueHbie arieMeHmbl
ceapHbix weoe, O603Ha4YeHUe cmaHOapmHo20 ceapHo20 wea no F'OCT n MeHio
nonst Tekem o603Ha4YyeHuUs1 NaHENN NapaMeTpoB kKoMaHabl O603Ha4YeHuUe ceapHO20
wea fobaBneHa BO3MOXHOCTb MPOCMOTPA CTaHA4APTOB Ha KOHCTPYKTUBHbIE 3fIeMEHTbI
cBapHbIx WeoB. NMogpobHasa nHhopmaumsa B danne ...\Libs\WeldConnect\DataWeld\Stan-
dartPdf\StandartPdf.txt.

VcnpaeneHbl HangeHHbIE OLUNGBKMN.

KoHneepmep ECAD-KOMIIAC

JobaBneHa BO3MOXHOCTb aBTOMaTUYECKOro Noncka CoOoTBETCTBUS 3arnMcu KOMMOHEHTa
N ero TpeXMepHon Moaenu Npu NOCTPOEHNN peanucTMYHOM MOAeny nnaTobl.
MNocago4yHoe mecTo B Bubsiuomeke nocado4yHbix mecm ECAD-cucteMbl MOXET ObITb
aBTOMAaTM4YECKM COMOCTaBNEHO TPEXMEPHOW MOAENM KOMMNOHEHTa — MMs dhanna
MOJenu JOMKHO COOTBETCTBOBATb MMEHU nocago4Horo mecta. ®annsl mogenemn
MOXHO pa3MeCTUTb Ha CETEBOM pecypce B OAHOW Narnke Unmv BO BIIOXEHHbIX Nankax.

HopaboTtaHa CnpaBo4Has cuctema.

O6opydoeaHue: Kabenu u xxaymsol
MpunoxeHune cyLecTBEHHO nepepaboTaHo.

TpaeKkTopnn-mapLUpyThl ANEKTPUHECKNX COeANHEHN Tenepb OOMKHbI CO30aBaTbCH He
NIOMaHbIMK1, a cnnanHamu.

[lns nocTpoeHusi TpaekTopuii BBeAeHa crneumnanbHas KOMaHaa NpuioXeHust.
[oGaeneHa komaHaa pasaeneHus cnnaiHa-TpaekTopun Ans co3aaHusl OTBETBIEHNIA.
Tpacchl npoBoaoB, kabenen 1 obLMX y4acTKOB Ternepb CO34al0TCA B BUAE KKOHTYPOBY,

a HE HOBbIX NMPOCTPAHCTBEHHbIX KPDUBbIX, NO3TOMY noboe nameHeHne TpaeKkTopumn-
MapLipyTa aBTOMaTU4ECKMU NPpUBOAUT K KOPPEKTHOMY nepeCcTpoeHnto Tpacc.

[obaBneHo HeCKONbKO HOBbIX BapUaHTOB MOAENUPOBAHUSA XIyTOB, B TOM YnUCne
WHTepaKTUBHas NpoKnagka NnpoBoAHUKa 6e3 npeaBapuUTENbHOIO NOCTPOEHNUS KPUBbIX-
TpaeKkTopuun.

MosiBUNack BO3MOXHOCTb peXmMma COBMELLLEHNSA MEXNPUOOPHBLIX M MOKOHTaKTHbIX
COeaNHEHU, NPY KOTOPOM BETBb XXryTa MexXnpubopHOro coeguHeHns CoCTonT 13
OTAeNbHbIX NPOBOAOB UMW XMIT MHOFOXUINBHOTO Kabens, NOCTPOEHHbIX MEXAyY
KOHKPETHbIMU KOHTaKTaMu KaberbHbIX YacTen coefuHUTenen.

M3 cocTtaBa npunoxeHus uckntoveH Koneepmep npoekmoe Cable3D e eepcuro 18.0.
BmecTo Hero B npunoxeHne gobasneHa komaHaa KonuposaHusa/nepemeLLeHns
KpWBBIX-TPAeKTOpuin N3 OCHOBHOW cOOpKM M3gennsa B NoACOOpKy BbIGpaHHOro XryTa,
nnbo n3 nogcbopkn OAHOro Xryta B NogcOopKy Apyroro xryta.

B okHe Tabnuya coeduHeHuli [ob6aBneHa kKOMaHaa NepeEMELLEHNS ANEKTPUHECKMX
COENHEHNN N3 OOHOIO XryTa B APYron, a TakKe UCKIHYEHNST ANEKTPUYECKNX
COeaNHEHNN 13 BbIOpaHHOro XryTa.

B aTOM xe okHe nosiBunacb koMaHaa NoCTPOEHUS NMUHUIN ANEKTPUYECKUX CBSA3EN AN
BblEMEHHbIX B CUCKE COEQVUHEHWIA; NMMHUN CBA3EN BbINOMHAOTCS Kak CnianHbl No
ABYM TouKam.

PeannsoBaHa komaHga rpynnoBOro U3MeHeHUs Tuna npoBoda AN BblAENEeHHbIX B
cnucke coeguHeHun. locne nameHeHnsa Tuna NpoBo4a aBTOMaTUYECKM
nepecTtpamBaeTcsa U TpexmepHasa MoAerb Xryta (ecnu oHa yxe bbina cosgaHa).
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10.

11.

MosiBunachk BO3MOXHOCTb HasHaunTb Nobyto Noacbopky OCHOBHOM COOPKM ns3genus
XKrytom/kabenem. PaHee co3gaHme noacbopkm XKryt/kabenb 6b1110 BO3MOXHO TOMNbKO B
nHTepdemnce «lNMepedeHb aNemMeHTOBY.

[obGaeneHa BO3MOXHOCTb aBTOMaTMYeCKOro Bblbopa TpexMepHOn Mogenm
anekTpoannapata angd 3anvucu B lNMepeyHe annemeHmoe, ecnu llepev4eHb annemMmeHmoe
cchopmmpoBaH 13 akcnopTHo-mmnopTHoro XML-danna ECAD-cuctemsl, n ecnu B XML-
danne nmeeTcs ccblfika Ha UMA painna Moaenu.

Mosisunack koMaHaa popmuposaHnsa CrnieumdmkaLmm Ha XryT HenocpeacTBEHHO NO
TpexmepHon modenu nagenus, 6e3 cosgaHmsa c6oOpovHOro YepTexa XryTa.
CyuwectBeHHO — npumepHo B 10—15 pa3 — yBennyeHa CKOPOCTb MOCTPOEHUSI MOOENN
XryTa, YTO 0OCOBEHHO 3aMETHO Ha XryTax ¢ HECKONbKUMU COTHAMU COEANHEHWMIA.

CosnaHa HoBasi CnpaBoyYHasi cucTema ¢ meTogonoruein «beicTporo ctapTay,
NOAroTOBNEHbI BUAEOPONMKM NO HOBbIM BO3MOXHOCTAM NPUMOXEHUS.

O6opydoeaHue: Tpyb6onpoeolsbi

Tenepb Npu yCTaHOBKE arieMeHTa Ha Tpyby ee Tpacca He pa3busaeTtcs. Teno Tpyobl
npu yCTaHOBKE Ha Hee anemMeHTa pa3buBaeTca Ha ABa (B cneundumkaumm nm
COOTBETCTBYIOT ABe getanu). MNpn yganeHnn/nepemeLleHnn anemeHTa Ha gpyrom
CErMeHT Teno TpyObl BOCCTaHaBNMBaETCS (B cneumdurkauum en coOoTBETCTBYET OAHA
JeTtanb).

MosiBUNack BO3MOXHOCTb pa3MeLLiEHMS AieMeHTa B 3epKaribHOM OTpaXKeHun
(pa3BopOT anemeHTa nNpu BCTaBKeE).

MosiBunack HoBasi KomaHaa M3onupoeams mpy6onpoeod, NO3BONAILLLAS CO34aBaTb
TpexmepHble Mogenu nsonsaumm Ha Tpybax, otBogax, TPONHUKaX U ApYyrux
NOBEPXHOCTAX NOCTOSAHHOIO KPYIoro ceyeHus, a Takke 4ob6aBnsaTb Mogenu
N30NSUMOHHbIX BOKCOB Ha TpybHOM apmaTtype.

[o6asneHa nHterpauus ¢ NOJIMHOM B pexxume pefaktnpoBaHus Tpybonposoaa.
MosiBuNack BO3MOXHOCTb 3aAaTh HanpaeneHne npornba wnaxra. MNMpu nocnegytowem
yBEnMYEeHUM ANVHbI WNaHra Mogernb nepectpanBaeTcs Tak, YToObl LWaHr «npoBucan»
B 3a[laHHOM HarnpaBfeHuN.

Ecnu gnvHa Tpy6bl He 3adhmkcMpoBaHa, TO ee MOXHO U3MEHATb MbILLbHO,
«nepeTackmBasi» CBOOOAHY TOYKY Ha O4HOM M3 KOHLOB TPYObl UM CPEAHIO TOYKY
Tpybbl. 3TO NO3BONSET BLICTPO U3MEHSATL KOH(UIypaLnio co3gaBaemMoro
TpybonpoBoaa, 3agaeas AnvHbl Tpyd 6e3 obpalleHunst K cneumanbHbIM 3fIEMEHTaMm
ynpasneHus. B ganbHerwem nonyyeHHble ASIMHBbI MOXHO YTOYHUTD.

3ameHeH meToa oTobpakeHus ctunen Tpybonposoda Ha MaHenn napameTpoBs: CNUCOK
CTUNEeNn cTan MHOrOCTPOYHbIM, YTO YCKOPSIET BbIOOP CTUNS.

Ho6aBneHa BO3MOXHOCTb OKPYrMeHUs 3HaYeHN Maccbl U AnNnHbl TPYObI Ans
oTobpaxeHusa B cneumdukaumm. Mogenb nNpu BKIOYEHUM OKPYTNEHNSI HE MEHSAETCS.

BbInu onTUMmM3nMpoBaHbl NPOLECCHI MPUIOXKEHUS, B CBA3W C YEM YBENTUYMITOCH
ObicTpoaencTene ero paboTbl.

APM FEM, cucmema npo4YHOCmMHo20 aHasnu3a onsi KOMIMAC-3D

Ho6aeneH HoBbIN Mmoaoyne APM FEM Tonosio2u4eckass onmumu3sayusi,
NO3BONSAIOLLMI BbINOSHATL CUHTE3 (POPMbl U BHYTPEHHEWN CTPYKTYpPbl U3Oenus C
onTMManbHbIM pacrnpegeneHveM matepmana B 3a4aHHOM OrpaHU4eHHOM
npocTpaHcTBe (MPOCTPaHCTBE MPOEKTUPOBAaHWUS) C YYETOM BCEX PaCHETHbIX Cryyaes, a
TaKKe KOHCTPYKLMOHHBLIX M TEXHONMOMMYECKUX OrpaHNYeHun.

[nsa pabotbl ¢ Mmogynem APM FEM Tononozu4eckass onmumu3ayus Tpebyetcsa
OTAEenNbHO onnavvMeBaemas nNuUeH3us.

B komnnekT noctaeku BKNYeHO npunoxeHne CeobodHasi popma, npeaHa3HayYeHHoe
AN NOCTPOEHNss MOAEeNN Ha OCHOBE MOSNUIroHanbHbIX OGBEKTOB, NOSTYYEHHbIX B
pes3ynbTaTe TOMONOrM4eckon onTMMmn3aLmn.

Ons pa6boTbl ¢ npunoxeHnem CeobodHas ¢ghopma TpebyeTca NUULEH3NST HA MOAYIb
APM FEM Tonosniocu4yeckass onmumu3ayusi.
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MpekpalyeH Bbinyck 32-paspsaHon Bepcun Cucmembi MPOYHOCMHO20 aHaslu3a
APM FEM dnsi KOMIIAC-3D.

12. bubnuomeka CmaHOapmHbie u3zdenus

B kaTanor Kpenex noGaBneHsbl:
— BuHTbl DIN 7500;

- [ankn FOCT I1SO 7042-2016, TOCT I1SO 7044-2016, TOCT ISO 10511-2016, FOCT
ISO 10512-2016, TOCT ISO 10513-2016, OCT I1SO 12126-2016, TOCT 1SO 4036-
2014, FOCT I1SO 4035-2014, NOCT ISO 4032-2014;

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

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

— 3aknenku rae4vHblie Bralo;

- Wnunekn FTOCT 10494-80.

B katanor emanu, y35n1bl U KOHCMPYKMuUeEHbIe 3rieMeHmbI LoOaBneHb!:
dnaHubl TOCT 9399-81;

TponHukn TOCT 22822-83;

KaHaBku nog ynopHble ObicTpocbeMHble wanbbl FTOCT 11648-75;
3arnywkun nosopoTHble ATK 26-18-5-9;

Mpoknagkn IOCT 23358-87;

Tpy6el FTOCT 32528-2013;

- YnnotHeHnua NOCT 22704-77;

- MydTbl BTynouHble FTOCT 24246-96.

B katanor dnekmpu4eckue annapamsi u apmamypa 3D nobasneHsbl:
- lMnatel n npoknagkmn OCT 107.680225.003-86.

13. Bu6nuomeka Mamepuansi u CopmameHmabl
B katanor Mamepuasnsl u CopmameHmbi obaBneHbl:

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

FOCT P 57837-2017, TOCT P 58019-2017, TOCT P 54568-2011, TOCT 326142012,
OCT 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, FOCT 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,
FOCT P 57774-2017, TOCT 31378-2009, NOCT 9965-76, TOCT P 57999-2017/EN
301:2013, TOCT P 58007-2017, TOCT 876-73, TOCT 33341-2015, TOCT 19285-73,
OCT 1825187, TOCT 30515-2013, FOCT 19297-2003, TOCT 19281-89, TOCT
21427.2-83, TOCT 19851-74, TOCT P 53803-2010, FOCT 17152-89, FTOCT 34180-
2017, FOCT 26103-84, FOCT 30357-96, FOCT 30268-95, TOCT 12769-85, TOCT
28580-90, NOCT 16381-77, TOCT 20022.2-2018, FOCT 25452-2017, TOCT 8673-
2018, TOCT 6742-79, TOCT 6445-74, TOCT 1339-79, FTOCT 17626-81, TOCT 5694-77,
FOCT 10457-73, TOCT 9442-76, TOCT 9255-76, TOCT 898075, TOCT 10835-78,
FOCT 23174-78;

rOCT 2677-78, TOCT 3117-78, TOCT 15028-77, TOCT 5860-75, TOCT 1052178,
FOCT 19814-74, TOCT 4462-78, TOCT 5861-79, TOCT 11088-75, TOCT 2651-78,

44



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

N3meHeHUe KoMisiekma nocmaeku

1.

B komnnekT noctaBku BkntoveH Modynb onmumusayuu I0SO-K. OH cnyxuT ans
aBToOMaTM3aLmMm NpoLecca Noucka oNnTUMarbHbIX MPOEKTHBIX NapamMeTPOB NpU PELLEHNN
3agav B cpege KOMIAC-3D.

[na pabotbl ¢ Modynem onmumu3sayuu I0SO-K TpebyeTca oTaenbHO onnavyvBaemasi
NULEH3MS.

Mooynb onmumu3sayuu I0SO-K focTtyneH Tonbko B 64-paspsgHon Bepcun KOMIMAC-3D.

B koMnnekT nocTtaBkM BKOYEHO npunoxeHune Artisan Rendering, cucmema
¢ghomopeanucmu4Ho20 peHOepuHaa 0nss KOMITAC-3D. NpunoxeHne coaepxuT 6asy
MaTepmanoB, UCTOYHUKOB OCBELLEHUS, (DOHOB, CLIEH M NpeaHa3Ha4YeHo ANsi NoNyYeHus
BbICOKOKA4YeCTBEHHbIX (POTOPEANUCTUYHBIX N30OPaXXEHNIN U3AENNA N 34aHUI, MOLENM
KoTopbix nocTpoeHbl B KOMIMAC-3D.

[nsa paboTbl ¢ npunoxeHnem Artisan Rendering TpebyeTca oTAenbHO onnadvnsaemas
nnueHsns.

B Bepcuun 19 basoasd 4actb MHcTannsumoHHoro naketa KOMIMAC-3D 6bina o6beanHeHa ¢
MalumHocTpoutensHom n MprubopocTpontensHOM KoHGUrypaumsmun. B ceasu ¢ atnm
oTAenbHble dannbl ¢ MHdopMaumnen o KoHUrypaumnax yaaneHsl, a ux cogepxumoe
BKITHOYEHO B HACTOSALUNA AOKYMEHT.

NHdopmauma o MalunmHocTpouTensHon KoHdurypaumm sepcuint 10—18.1

NHdopmaums o MpubopocTpountenbHon kKoHdurypauumn sepcun 15—18.1

Omnuyusi eepcuu 18.1 om eepcuu 18

O6uwee

1.

MosiBunack BO3MOXHOCTb BblbupaTh, rae OyayT pacnonaraTbCs 3arofloBKM BKNAZokK
OTKpbIBAEMbIX U CO34aBaeMbIX OKYMEHTOB: CNEBa, T.€. B Ha4Yane CTPOKM 3arofloBKOB
BKI1AQoK, Uin crnpaea, T.€. UK B KOHLe 3TON CTPOKX. BbiGop Npon3BOAMTCS C MOMOLLbIO
komaHabl Hoeble eknadku B MeHto KHonkn Hacmpotka. KomaHga umeeT NoaMEHH0 13
AByx koMaHa: Creea n Cnpaea.

,El,opa60TaH ananor HaCTpOVIKM KnaBuaTypbl. Tenepb OH npeaocTaBndeT cnenyroume
BO3MOXXHOCTWU:
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- Bbl60p KOHTEKCTa, T.e. rpynnbl KOMaHg Aand HaCTpOVIKM; AOOCTynHbI cnegywoune
KOHTEKCTbI:

- YepyeHue,
Paboma ¢ mekcmom u mabnuuamu,
Cneuudpukauus,
- TpexmepHoe ModenuposeaHue,
— Bce KkoMaHObI,
- neyvyaTb CMcKa KOMaHZ TEKYLLEro KOHTEKCTa U HasHaYeHHbIX UM COMETaHWUIA KNaBuLL,
— TMOWCK B TEKYLLEM KOHTEKCTE KOMAHZ MO COYETaHWUIO KIaBuLL,
- MNpUMEHeHne n3MeHeHun 6e3 3akpbITUs auarnora.
Kpome TOro, B crieaytoLmx cnyvasx nosiBnstTCA COOOLLEHUS:
- nomnbiTKa Ha3HAYeHUs KOMaHAE Y)Xe 3aHSATOro COMeTaHUs KnaBuLL; B 3TOM COOOLLEeHNN
MOXHO MOATBEPANTL NEpPeHa3Ha4YeHne UM oTkasaTbCs OT Hero,

— NOonbITKa Ha3Ha4YeHn4a KoMmaHge 3ape3epBnpoBaHHONo codeTaHunA KnaBull, KOTOpoe
HEBO3MOXHO MCMNOJ1b30BaATb.

Manenun — Mapamempsi, Jepeeo dokymeHma, lepeMeHHbIe N Op. — Tenepb MOXHO
CKpbIBaTb, yBENMYMBasa 3TMM nnowanb rpacdpuyeckon obnactu.

Takum obpasom, ecnu MaHenb JoCcTynHa (T.€. BKIKOYEHa COOTBETCTBYHOLEN KOMaHAOM 13
mMeHtio Hacmpolika — lManenu), T0 oHa NGO ckpbiTa, MO0 NokasaHa. MNepeknoveHne
MeXay 3TUMKU COCTOAHUSIMK [MaHenn NPoN3BOANTCS C NOMOLLLIO KHOMKK Y BEPTMKAIIbHOWM
rpaHuubl okHa. KHonka npucyTcTByeT, koraa MNaHenb AocTynHa.

Mo ymMon4aHuio BCe naHesn BKIO4eHbl.

Mpw aToM B rpacpmyeckmx JOKYMeHTax 1 Moaensx rnokasbiBaeTcs naHens Jepeea
dokyMeHmMa, a ocTarbHble NaHenu ckpbiTbl. [py BbI3oBe Kakon-nMbo KoMaHabl NaHernb
Mapamempbi aBTOMATUYECKN NOSIBNSETCA U OCTAeTCsi HA 3KpaHe 40 3aBepLUeHUs]
KoMaHAbl.

B TekcToBbIX OOKyMeHTax n CI'IeLI,I/I(*)VlKaLI,VIﬂX NnoKa3bIiBaeTCA NnaHersb ﬂapamempbl.

MosiBunuchb koMaHadbl YrpaesieHue cesizaHHbIMU crieyughukauyusimMu v YnpaeJseHue
cesizaHHbIMU Yepmexamu. OHY NpeaHasHayYeHbl Anst POpPMUPOBAHUS KOMMITEKTOB
CBSI3aHHbIX JOKYMEHTOB M ANs1 OTKPbITUSI HY)XKHOIrO JOKYMEHTa 13 3Toro Komnnekra. B
KOMMMEKT MOryT BXOAUTb COOPKW, AeTanu, YepTexu 1 cneundumkauymumn.

- KomaHaa YnpaesieHue cesizaHHbIMU creyughukayusiMu JOCTyNHa npu paboTte ¢
yepTexxoM unu cbopkon. OHa 3anyckaeT nNpoLecc, B KOTOPOM MOXHO NPOCMOTPEThL U
OTpeaaKkTMpoBaTb CNNCOK cneumduKkaumin, BXogsawmx B 0gMH KOMMMEKT C TEKYLLMM
AOKYMEHTOM, a Takke OTKpbITb Ntobyto cneuyndumkaumio n3 cnmucka. Cneumdukaumm, K
KOTOPbIM MOAKMOYEH TEKYLLNA AOKYMEHT, BKIOYAKTCA B CMMCOK aBTOMAaTUYECKM.

- KomaHpa YnpaesieHue cesi3aHHbIMU YepmexaMu JOCTynHa npu paboTte co cbopkon
unun getanbto. OHa 3anyckaeT NPoLecc, B KOTOPOM MOXHO MPOCMOTPETb U
OTpeaakTMpOBaTb CMNCOK YepTexen, BXOASALWMX B OOUH KOMMMEKT C TeKyLen MOAEenbo,
a TaKke OTKpbITb Nobon YepTex U3 cnmcka. Yeptexu, KoTopble coagepxaT
accoumaTtuBHble BUAbI TEKYLLEA MOAENN, BKIIOYAKTCA B CMMCOK aBTOMATUYECKMN.

Takum obpasom, komaHabl YnpaeneHue cesizaHHbIMU crieyugbukayusmu v
YnpaesieHue cesizaHHbIMU YepmeXaMu No3BOSSOT ObICTPO OTKPbITb CBA3AHHYHO C
TEKYLLUMM JOKYMEHTOM crneundukaumio Unm YepTex, He pasbiCKMBas HYXKHbIN daiin Ha
AMCKe.

O6paTnTe BHUMaHWUE: PyYHOE BKITHOYEHME JOKYMEHTA B CMIMCOK HE CO34aeT CBA3b MexXay
HAMW N TEKYLLIMM OOKYMEHTOM, a PyYHOE WUCKIIOYEHNE 13 CrMCcKa He yaanseT cBa3b. To
€CTb, ecnun JobaBuTb B KOMIMJEKT TEKyLen cOOpKM YyepTex (Hanpumep, CoaepaLlni
CXeMy), TO accoumaTmBHblE BUAbl COOPKM B HEM OT 3TOrO HE NOSIBATCS, @ €CNu yaanutb n3
koMmnnekTa cbopku crneundukaumio, To cbopka OT Hee HE OTKIIOUYUTCS.

MosiBunacbk BO3MOXHOCTb YNpaBnisATh CKOPOCTbIO M3MEHEHNS N306paXKeHNs Ha SKpaHe
(T. e. ckopocCTbio MacwTabnpoBaHus, casura, NOBOpPOTa) NPy ABMXKEHUN JXKONCTUKA
mMaHunynsatopa 3Dconnexion. KoadduuneHTsl ons kaxgoro u3 Hanpaenenun X, Y, Z, A, B, C
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3agatotca B hanne KOMPAS.ini. MoapobHee — cM. pazgen CnpaBo4vHOW CUCTEMBI O
KOMPAS.ini.

MeHto, nosiBnstoLLEEeCs NPU HAXXaTUN HEKOTOPbLIX KHOMOK NaHenn GbicTporo gocTyna,
nocne Bbi30Ba KOMaHAbl HE UCHE3aEeT, a OCTAETCs Ha AKPaHe M NO3BONSET BbI3BATb APYryto
komaHgy. Takum obpasom, Tenepb nonb3oBaTesib 6€3 NOBTOPHOIO O6paLLEHNS K MEHIO
MOXET, Hanpumep, BKIHOUYUTL/OTKITHOUYNTL HECKOMBKO NPUBS30K, HECKOMLKO pa3 NOMEHSITb
OpVEHTaLMIO MOgENN U T.N.

MeHto 3aKkpbiBaeTCsa Nocre LWenyka BHe ero unmn nocrie Bbi3oBa 13 HEr0 KOMaHabl,
3anyckatoLlen npoLecc.

B cnucke pesynbTaTtoB noucka nogyepkmsaeTcst Habop CMMBOSIOB, COBNaLaloLLMMI C
BBEAEHHbIM A1 noucka.

AKTyanuanpoBaHbl 0pOpMIIEHUSA JOKYMEHTOB: Unpbl roga B 0603HaYeHNsIX CTaHO4apTOB
(B KOMMEHTapUAX K a4erkaMm OCHOBHOM HaAMMUCK) Tenepb COOTBETCTBYHOT AENCTBYHOLLUM
pefakumam aTux cTaHaapToB. M3-3a 9TOro Npu OTKPbLITUM YepTexen, cneumdukaunn m
TEeKCTOBbIX JIOKYMEHTOB MOIyT NOABMASATLCA COOBLLEHNA O HECOOTBETCTBUU OCPOPMIEHMUS
AOKYMeHTa ucxogHoMy odhopMreHnto B bGubnuoTteke.

TpexmepHoe modenupoesaHue

1.

MosiBunacb BO3MOXHOCTb CO34aHUS NMHWIA crnboB npu pasrnbaHmm crmboB NIMCTOBOIO
Tena komangon PazozHymsb. BknioueHne/oTkoueHne co3ganns NMHUN crnboB
NPOM3BOANTCS C NOMOLLbIO NepekntoyvaTens JIuHuu cauboe Ha NaHenn napameTpos. [Npu
HeobXoAMMOCTU NNHUK CrMBOB MOTYT UCNONBb30BATLCA B ONepaunsx Tak Xxe, Kak gpyrue
NPSAMONMHENHbIE 06BLEKTLI, HAaNnpPUMep, NX MOXHO 3a4eCTBOBaTb NpY NPOCTaHOBKe
pasMepos.

HopaboTaH pexmm pasBepTKu NTMCTOBOW AeTann. VIaMeHeHUs KOCHYNMCb Kak HacTPOWKK

pexuma, Tak u paboTbl B HEM.

- [lpw HacTporike NnapaMeTpoB Pa3BEPTKN MOXHO:

— BkrounTb NOCTPOEHMNE NUHUI CrMDOB — TakK Xe, Kak U B KomaHae Pa3zocHymsb.

- OTKnNounTb OTOBpaKeHne 06BHLEKTOB, HeaKTyarnbHbIX AN pa3orHyTon getanu,
Hanpumep, pa3amepoB 1 0603HaYEHMIN, KOTOPBABLUNXCA» OT CBOMX 6a30BbIX
00bekToB. [locTyrneH aBToMaTMyeckuin BbIGOp Taknx pasmeporB u o6o3HadeHui. Mpu
HeoBX0AMMOCTN MOXHO BPYYHYIO BKITHOUYUTb B YUCIIO CKPbIBAEMbIX U Apyrue
0OBEKTBI: OCU, MIOCKOCTU, TOYKN U T.N.

- B pexume pasepTkn MOXHO co3faBaTtb pasMmepbl 1 0603Ha4veHus. B [lepese mogenu
9TV 0O6BEKTBI (@ Takke NMHUKU crmba, ecnm ux NOCTPOEeHWE BKOYEHO) oTobpaxatoTcs B
cneunanbHOM pa3gerne Pa3zeepmka, KOTOPbIA ABNAETCS CaMbiM NEePBbIM pa3geniom
Hepesa.

Mocne BbIxoaa U3 pexxvma pa3BepTkn pasgen Pazeepmka octaetca B [lepese, HO
CTAHOBUTCSI HEAOCTYNEH; OOBEKTLI, CO3AaHHbIE B PEXUME Pa3BEPTKMU, NEPECTAOT
oTobpaxaTtbcs.

Mpv yganeHun napameTpoB pa3BepTKM 3TOT pasaen ucyesaeT; yaansTes Takke Bce
06bEeKTbI, CO3[jaHHbIE B PEXMME Pa3BEPTKMU.

Mpocunb pebpa ycnneHuss Ha crnbe NMCTOBOrO Tena Tenepb MOXET UMETb nNpornd. Ons
NOCTPOEHUs pebpa ycuneHusi ¢ Npornbom cryxuT nepekntovatens lpo2ub B cekumn
lMpoghunb Ha MNaHenu napameTpos.

YCcoBepLUEHCTBOBAHO 3aMblkaHWe yrroB B koMaHaax Ceub n Caub no acku3y: 3amblkaHne
CMEXHbIX YrfnoB CTano BO3MOXHbIM Ans cnyvaes, korga pebpa, Ha KOTopbIX CTPoATCA
Crmbbl, NPMMbIKAKOT C pa3HbIX CTOPOH K OOHOMY M TOMY e cruby (T.e. coeanHEHbI
nocpencTBomMm gyroobpasHoro pebpa). PaHee 3aMblkaHNE CMEXHbIX YrioB Oblfio BO3MOXHO
TONbKO B TEX MECTax, rae pebpa coeamHANMCb HENOCPEACTBEHHO, T.€. UMeNu 06LLYto
BEPLUMHY.
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10.

11.

YcoBepLueHcTBOBaHa paboTa ¢ konuen reoMmeTpum U3 BHelHero ¢arnna: Tenepb MOXHO
BKITHOYNTb py4HOE OBHOBMEHME KOMUK, a Takke yKasaTb, JOSPKHA NN OHa OTCneXuBaTb
nosiBNeHne N3MeHeHnn B cBoeM dhanne-ncToYHuKe.

BbiGop BapraHTa 0GHOBNEHUSI NPY CO34aHMN UMK PeAaKTUPOBaHUM KOMUK NPOU3BOANTCS B
cekunn Mapamempbl o6Ho81eHuUs Ha MNaHenun napameTpoB. Takke MOXHO BbliOpaTb
BapuaHT OOHOBNEHMS U3 KOHTEKCTHOIO MEHIO Konuu reomeTpun B [lepeBe Moaenu.

Py4Hoe 06HOBREHME KOMUU reoMeTpmm NPON3BOAUTCS C NOMOLLIbIO KoMaHabl O6Hoeumb B
KOHTEKCTHOM MeHto B [lepeBe noctpoeHuns. OGHOBNEHME cpa3y BCEX MMEIOLLUXCS B
MOZENWN KOMuin reoMeTpum npomnsesoauTcs komaHaon lNpaeka — O6Hoeumb onepayuu
KornupoeaHusi.

MosiBMNack BO3MOXHOCTb NPOELMpoBaTh B 3CKN3 cnegyroLumne obbekTbl:

— JluHnn odepka rpaHen. MNMpoekuunsa IMHUK oYepKa BKITHOYaAETCA B COCTaB NPoeKUmn
rpaHu, ecnu ansa npoeuunpoBaHns bbina ykasaHa rpaHb. BoamoxHa Takke npoekums
OTAENbHOMW, NPOU3BOSILHO BbIOpaHHOM NHUK oyepka. MNpn nsmeHeHUn opmbl rpaHun
UNKN ee NONOXXEeHUSA OTHOCUMTENBHO NITOCKOCTU 3CKU3a NPOEKUMS TIMHUKN oYepKa 3TOM
rpaHu nepecTpavBaeTcs.

- BcnomorartenbHble U KOOpAUHATHBIE MAIOCKOCTH, NEPNEHOUKYISIPHBLIE NITOCKOCTH
ackusa. Npoekumm NnockocTen — BCNOMOraTenbHble NpsiMbIE.

YBenuyeHa npovsBoanTeNbHOCTb PaboTbl MOAYNA TPEXMEPHOrO MOAENUPoBaHUs. OTO

BbIpa3nIoch B crieayoLeM:

- YcKopeHa OTpUCOBKa MOAENM NpuY ee BpaLLeHUM 1 NepeMeLLEHNN, OCOBEHHO B pexume
CeyeHnst Mogenu — npv yCroBun, YTo UCNonb3yeTcs YayyweHHbIl BapnaHT
OTPUCOBKM (B TOM YunCIe B pe3ynbTaTe aBTOONPeaeNeHnsi BapnaHTa OTPUCOBKM).

- YcKopeHo nepemMeLlLeHe KOMMOHEHTa — Kak MPOM3BOSIbHOE, Tak M C MOMOLLbHO
anemMeHTa 6a3npoBaHMs — B NPOLIECCe ero BCTaBKM B COOPKY.

- YcKopeHO OTKpbITUEe COOPOK, CoaepKaLLMX NoKarbHble BCTaBKW.

Mosiunace kKomaHaa Oceeast JIUHUS, CO3AaloOLLAas B MOAENN OCEBbIE NUHUW. YTOObI
NMOCTPOUTb OCEBYH NMHUIO, HY>KHO yKa3aTb N0 LMNNHAPUYECKYIO/KOHUYECKYHO PaHb,
nmbo aBe Toukn. Toyka 3agaeTcs ABHO UM NyTeM ykasaHus pebpa. MoxHoO ykasaTtb nmbo
pa3oMkHyTOe pebpo nbor opmbl — ByAeT Mcnonb3oBaHa ToYKa B cepeanHe pebpa,
nnbo 3amkHyTOE pebpo B hopmMe OKpyKHOCTU/annunca — OygeT ucnornb3oBaHa Tovka B
LeHTpe pebpa.

OceBy0 NMMHUIO 1 e€e BEPLUNHBLI MOXHO 3a4eCTBOBATb B pasnMyHbIX onepaumsx,
Hanpumep, 4ns NPOCTaHOBKM pa3mMepoB.

YTtobbl 0OCceEBas NMHWS NpPoeLMpoBanach B acCoUMaTUBHbINA BUA MOOENN, NPU HACTPONke
BMAa OomkHa 6biTh BKNtoveHa onumst Ocu B criucke O6bekmbl 0¢hOpPMITEHUST CEKLN
O6BbeKkmsbl.

Ecnu npwn BbINOJTHEHNN KOMaHObI Omeepcmue BKNtoYeHa onunsa Ocb, TO OCb oTBEepCTUA
co3aaeTcAd Kak oceBad JIMHUA (paHee — KaK BCcrnomMoratersribHaa OCb).

MosiBunack BO3MOXHOCTb CO3[1aBaTb COOTBETCTBYHOLINE CTaHAapTamM 0603HavYeHNs
pe3bObl. [N KOHMYECKUX N TPYOHbIX LMnMHApU4ecknx pe3bd obo3HaveHne dopmmnpyeTcs
B BUAE NUHNN-BBIHOCKW, AN OCTanbHbIX pe3bb — B BUAE AnameTparnbHOro pasmepa.

O6o3Ha4yeHne MoxXeT BbITb co3agaHo komaHaamu lNpou3eodHbil pa3mep, JluHus-
ebIHOCKa, [JuamemparnbHbIl pa3mep. Kak n octanbHble pa3Mmepbl 1 0603HavYeHNs,
o603HaveHne pe3bbbl NnepegaeTcst M3 MOAENU B €e acCOLMATUBHbBIA YepTex.

MosiBunack BO3MOXHOCTb BblbOpa HanpasneHusi pe3bbbl: NpasBasa unv nesas — npu
CO3aHnN YCNoBHOro n3obpaxeHnsa pesbbbl (B TOM YMCne BO BpeMs NOCTPOEHNS KpYrnoro
oTBepcTus). Beibop ocyliecTBnaeTca ¢ NOMOLLbIO nepekntodatens HanpaeneHue Ha
MaHenn napameTpoB.

YcnoBHble N306paXxeHns neBon 1 NpaBon pe3bd He OTNMYalOTCS BHELLHE, HO B
0003HaueHne neeon pe3bbbl AobaensaTcA cumeonbl LH.

B KOHTEKCTHOM MEeHI0 OGBEKTOB, HAXOAALLMXCS N0 YKa3aTeneM OKOHYaHWs! NOCTPOEHUS,
Tenepb NpUCYTCTBYET KOMaHAa Ykazamesib nod ebidesneHHbIlU 06bekm. Kpome Toro,
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12.
13.

14.

15.

npv BblaeneHmn obbekTa Noa Ykasatenem v npu Bbi30BE Ha HEM KOHTEKCTHOMO MEHI0 Ha
9KpaHe NosABMNSETCS KOHTEKCTHAsi MaHenNb — Takas e, kak B cBOOOAHOM MecTe
rpacmyeckon obnactu.

MosiBMNnacb BO3MOXHOCTL 3aaHuns Hyne|30|7| Maccbl Moaenn Uinn KOMMoHeHTa C60pKI/I.

Y kHonkun Kapkac Ha NaHenn 6biCTporo Bbi30Ba NOSIBUNIOCh MEHIO, CoAepXalime KoMaHabl
NPUMEHEHUSA OCTarnbHbIX TUMOB OTOOpaXxkeHns moaenu (kpome Tuna losymoHoesoe ¢
Kapkacom). KHonka Takke CryXnt MHONMKaATOPOM TEKyLLEero Tmna otobpaxKeHus: Ha Hewn
oToOpaxaeTcsa NMKTorpaMmma nocrnegHen Bol3BaHHOW U3 ee MEHIO KOMaHAbl.

D,J'Iﬂ NnpUMEeHeHNA Tuna 0To6pa>|<eH|/|;| I'IonymOHoeoe C KapKaCcoM, KaK U paHee, CINYyXUT
oTaenbHasi kHonka Ha lNaHenu 6bICTpOFO BbI30BaA.

KomaHga OmmeHumsb, Bbi3BaHHasi NOCIE CeaHca KOHTEKCTHOIO pefakTMpPOBaHMS
KOMMOHEHTa, OTMEHSET Cpa3y BCE CAENaHHbIE B 3TOM CeaHCe U3MEHEHUs (paHee OHU
OTMEHSNNCb MO OAHOMY, T.e. AN yaaneHus Bcex uaMeHeHun TpeboBanoch Bbi3BaTb
KOMaHOy HECKONbKO pas).

M3meHeH nopsagok BbliaenNeHns KOMNOHeHTa B rpadmnyeckon obnacTtu: Tenepb Anst 3T0ro
HY>KHO LLESTKHYTb Ha KOMMOHEHTE, YAEPXXNBasi HaxaTbiMy knaesuwn <Shift> n <Ctrl>
(paHee — TonbKo <Shift>). 3TO caenaHo Anga yHUduKaumm npnemos paboTbl B YepTexe u
mogenu.

paghuyeckue OOKyMeHMbI

1.

Bug yepTexa, KOTOpOMy AOMKHa NpUHaAnexaTb co3gaBaeMas LUTPMXOBKa (3anueka),
MoxeT BbITb onpegerieH aBToMaTU4eckn. OTO BO3MOXHO, ecnn o6nacTb LUTPUXOBKM
(3anvBKK) 3agaeTcsl ykasaHWEM TOYKM BHYTPWU HEE UM NOCTPOEHMEM FIOMaHOW: B, B
rabapMTHOM NPSIMOYrofibHUKE KOTOPOro OKa3blBAaE€TCSA yYKa3aHHasa Touyka Uinm Havano
NoMaHou, CTaHOBUTCS TeKywmM. bnarogaps aToMy WITpUXOBKa (3anvBka) nonagaeT B
HY>XHbI BUA. Ecnn Touka obnacTtn nnm HavanbHas To4ka floMaHon HaxoguTcs B rabaputax
Cpasy HeCKONbKUX BUOOB, TO CMEHa TEKYLLEero Bnaa He NpoucxoauT.

HoBble BO3MOXHOCTM Npu paboTe ¢ pasmepamu:

- KOHTEeKCTHOe MeHI0 Npu NPOCTAHOBKE pa3Mepa COAEPXMUT CCbINKy Ans nepexoaa B
npoLecc peaakTMpoBaHUs pasMepHoOn Haanucy (paHee Takasi Cebifika Gbina ToNbKO Ha
MaHenun napameTpos).

- Ecnun He BbIGpaH HM oavH cuMBOI ANa oTobpaxkeHus B none 3Hak pa3mepHon
HagnNUcK, TO B HEro MOXXHO BBECTM MPOM3BOSIbHbLIV TEKCT (paHee 3To none 6bIno
HeJOCTYyNHO AN BBoAA Npu AaHHOM ycroBun). B cBasm ¢ atum kHonka Hem cumeona
Ha [lononHMTeNnbHOM NaHenyu napameTpoB NpW NPOCTAaHOBKE pa3Mepa nepenmeHoBaHa
B Hem cumeona/llpou3eosbHbIU.

- KoHTekcTHas naHenb, NOSBNSALLAACA NPy BblAeNeHUM pasmepHOn Haanucu, CoaepXuT
KHOMKM ANS pefakTUpOBaHWUs TeKcTa pa3MepHon Hagnucn: AemoornpedeseHue
3HayeHusi, Bknroyumsb/Bbiknroyumb pabomy ¢ donyckom, KHornkn aobaBneHuns
TekcTa «x45°», 3HakoB «Quamempy», «keadpamx» n Ap. (paHee pasMmepHas HaanuUCb He
nmMena cneumanbHON KOHTEKCTHOW NaHenn).

B KOHTEKCTHOE MEHI0 U KOHTEKCTHYIO naHesib OTAEeNIbHOro reomeTpn4eckoro obbekTa B
accounaTMBHOM Buae AoOaBneHsbI cnepywouime KomaHabl (I/IX nencTene pacnpocTpaHAeTCA
Ha KOMMNOHEHT, NPOEKLNN KOTOPOIro npuHagnexumT BblOEMNEHHbIN O6'beKT)Z

- [lokazamb e depese,
- Ceolicmea KoMnoHeHMa,
- Pedakmuposamsb 6 OKHe,

- Pedakmupoeamb Makem & oKHe (ecrnv BblOpaH 06beKT, MpUHaanexalumi NpoeKkLmm
mMakeTa),

- Pas3pe3amsb/He paspe3zamsb (ecnv Bua npegcraBnset cobon paspes unm ceveHue).

B KOHTEKCTHOE MEHI0 U KOHTEKCTHYIO MaHenb accoLnaTMBHOMO BUAa, BblAeNeHHOro B
Hepese nnu B rpadumyeckon obnacTtun, nobaeneHsbl komaHabl Ceolicmea modenu v
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10.

11.

Pedakmupoeamsb e okHe. /Ix oelicTBre pacnpocTpaHsieTCsl Ha BCO MOAENb, NPOEKLUs
KOTOPOW COAEPXKUTCS B BblAENEHHOM BUIeE.

Mpoekumo KOMMNOHEHTa B accoLUMaTUBHOM BUAe Tenepb MOXHO BblaenuTb 6e3 Bbi3oBa
KOHTEKCTHOrO MEHI0 — LLIENTYKOM MbILLKW NPK HaXaTblX knasuwax <Shift> n <Ctrl>.

MosiBunack BO3MOXHOCTb BKMHOYEHMS B aCCOLMATUBHbIE BUObI NPOEKLNIA SCKN30B,
MMeRLUXCS B MoAenn. SCKU3bl NPOELMPYHOTCS B YEPTEX B TOM BUAE, B KaKOM
0TOGPaXakTCsa B peXnMe TpeXMepHOro MoAenMpoBaHus.

Mpoekuus ackunsa B BUAE CO34aeTCs BHE 3aBUCMMOCTU OT B3aUMHOIO PacnosioXeHus
MAOCKOCTM 3CKM3a U NIIOCKOCTM NPOEKUMiA BUAA.

[ns ynpaBneHunsi NnpoeunpoBaHNEM 3CKM30B NPWU HACTPOKKe NapaMeTpoB Buaa B CNMCOK
O6bekmbi Ha MNaHenn napameTpoB fobasneHa onuusa cKu3bl.

MosiBunca cneumnanbHbIA 3HAYOK A5 YKasaHus B rpacmyeckorn obnactu Toro anemeHTa
obbekTa, KOTOPbIN 3aBUCUT OT HaxoAdALerocsd nog KypcopoMm anemeHTa ynpasneHus
MaHenn napameTpoB. Hanpumep, ecnu BuIAENUTL OTPE30K, a 3aTeM Ha [NaHenu
napamMeTpoB HaBECTU Kypcop Ha none HayanbHasi moyka, TO xapakTepHas To4ka B
nepBoK BepLUnHe oTpe3ka byaeT oTMeYeHa 3Ha4ykoM B BUAE KBagpaTHOW pamMku. [Npu
nepexofe Kypcopa k nosnto KoHeyHasi moyka 3TOT 3HAYOK NepenaeT Ha XxapakTepHyto
TOYKY BO BTOPOW BEpLUMHE OTpe3Ka.

Takune 3Hauku 0T06pa>|<a+0Tc;| TakxXe rnpu peaaktnposaHnn obbekTa, a npwn ero
COo340aHNN — TOJIbKO AJ14 TEX 3N1IeMEHTOB obbekTa, KOTOpPbIE YyXKe onpenesieHbl.

OnmcaHHbI MexaHn3M paboTaeT ans nonen BBoAa KOOPAMHAT TOYEK, CMMCKOB Bblbopa
TMNa CTPENKM U HEKOTOPbIX APYrMX NapamMeTpoB 0O bEKTOB.

HopaboTtaHa komaHaa Pa3pbie euda:

- TMosiBUnNack BO3MOXHOCTb 3a4aBaTb KONMMYECTBO MOMYBOSH U U3NOMOB (ANS
BOJTHUCTOWM NIMHMK 0GPbIBa U NUHUM C U3NTOMaMu COOTBETCTBEHHO).

- CospgaHuve 1 peaakTMpoBaHue paspbiBOB BUAa TeNepb 3anyckaeTcss OOHON U TOW Xe
komaHgon — Pa3pbie euda. B KOHTEKCTOM MEHIO BblAENEHHOro Baa 3Ta KoMaHaa
BCerga AOoCTYNHa: ecnv paspbiBOB HET, OHa UX co3aaeT, a ecnu ecTb, OHa UX
pegakTupyeT. PaHee KOHTEKCTHOE MEHI0 coaepxano komaHay lMapamempsi pa3pbiea,
npeaHasHavYeHHy Ans peAakTUPOBaHUSA pa3pbiBOB U MO3TOMY AOCTYMHYIO NMULLb Nocre
NX co3aaHus.

HacTtponka copmaTa nmeHn obbekta B [lepeBe nokymeHTa (HaumeHosaHue, nnu
O6o3HayeHue + HaumeHosaHue, nin HaumeHoeaHue + O603HayYyeHue) Tenepb
pacnpocTpaHsaeTcs Ha Bce 00bekThl [lepeBa accoumaTMBHOIO YepTexa, KoTopble MMEIT
CBOWCTBa (paHee — TONbKO Ha caM YepTex, T.e. KopHEBON 006beKT [depesa).

B oTcyTcTBME 3anyLLeHHbIX KOMaHa Ha NaHenn napameTpoB AOCTYMHA KHOMKa Bbi30Ba
KomaHabl BbiGenums no ceolicmeam.

Komanga Oyucmumsb (I)OH Tenepb AOCTYNHA B KOHTEKCTHOM MEHK HECKOJTbKMX
OQHOBpPEMEHHO BblAEJ1IeHHbIX 00BbEKTOB.

HopaboTaH gnanor Jonyck, Bbi3biBaeMblil Npy pefakTMpoBaHUM pa3MepHON Haanucu: 4o
HaxaTusa KHonku lNMpuMeHuUmMb caenaHHble B HEM U3MEHEHMA coxpaHsaoTca. bnarogaps
3TOMY B CIny4ae OTKIHOYEHNS U MOBTOPHOIO BKIHOYEHMS UCMONb30BaHUA Aonycka
(nepeBoga nepekntovatens Jonyck B nonoxeHne 0 n ob6paTtHo) gaHHbIE
BOCCTaHaBNuBaoTcs. PaHee 310 AencTBMe OOHYNANO 3HAYeHUs B NoNax ananora.

Paboma co cneyudgukayueli

1.

B uepTexe nosiBunacek komanga Cozdams cneyughukayuro no OoKymeHmy. JTa
KoMaHa co3faeT AOKYMEHT-crneungukaumio n NogknodaeT K Her TekyLnn Yyeptex. Ecnu
B YepTEXe eCTb AaHHble ANg cneundukaummn, To OHM oTobpakaroTcsl B CO34aHHOM
cneundmkaunn.

B cnyyae, ecnu TekyLmMin YepTex — accounaTUBHbLIW, TO K CO34aHHON cneundukaumm
NnoaKn4aeTcs He TONbKO YepTEX, HO N CpoeLnpoBaHHas B HEro Moaenb.

KHonka ans BbI3oBa KOMaHAbl HAXOAUTCS Ha NaHenu YnpaeseHue.
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Komanga Co3zdamsb cneyughukayuro no cb6opke nepenmeHoBaHa B Cozdamb
creyugukayuro no AoKyMmeHmy.

MosiBuNack BO3MOXHOCTb yYAaneHus u3 OKyMeHTa 06BbEeKTOB cneumdukaumm, Kotopble
Obinn co3aaHbl B HEM Bpy4YHYt0. OObeEKTbI yaansaTca U3 Bcex pa3genos cneumgukaumm,
Kpome pasgena [JokymeHmauyus. YaaneHue nponssoantca komaHaon MNpaeka —
YOdanumsb nonb3oeamensckue o6ekmsbi. KomaHaa oocTynHa:
- B AOKyMeHTe-cneumdukaunumn — yganset o6bekTbl, KoTopble Oblnn co3aaHbl
HenocpeaCcTBEHHO B crneundurkaLmm, a He NonyveHbl U3 NOLKITHYEHHOIo JOKYMEHTA,
— B MOAYMHEHHOM pexXxnme paboTkbl ¢ 0ObekTaMu cneundukaumm B YepTexe 1 B
cbopke — yaansieT o6beKTbI, KOTOpble ObiNn co3aaHbl NONb30BaTENEM BPYYHYIO, a He
aBToMaTM4eckn coopMmpoBaHbl CUCTEMOM Ha OCHOBE CBOMCTB OOBbEKTOB.

YepTex ¢ accoumatMBHbIMKU Bugamm cbopku 1 cneumdukaums, K KOTOpon nogknoyeHa
cbopka, aBTOMaTUYECKN NOAKMYATCA K BHELUHEMY OOBbEKTY creumdukalmm aTon coopku
npuv ero cosgaHuu.

Mpw BblAENEHNM B YepTEXe Makpo3dneMeHTa, BCTaBky chparMeHTa unv n3obpaxeHus 13
BUAa Apyroro YyepTexa Ha NMaHenu napameTpoB oTobpaxaeTcs cnucok Brmroyums e
cneyugukayuro ¢ opymsi ctpokamu: fa v Hem. 31oT cnucok no3sonsiet
BKIMHOUYNTL/OTKNIOUUTL fobaBneHne B cneundmkaumio cBeeHNn O BbiAeNIEHHOM 06bekTe
(paHee Ans BbINOMHEHMWS 3TOro AeicTBrA TpeboBanoch pefakTMpoBaHNe CBOMCTB
obbekTa).

lpunoxeHusi

10.

HopaboTaHo npunoxeHne KompasFlow, 2udpozazoduHamuka Ansi KOMIAC-3D.

Tenepb MOXHO 0TOBPa3NTb Ha 3KpaHe 3HAaYEHUE NEPEMEHHON B NPON3BOSIbHO BblIGpaHHOM
TO4YKe Ha croe 3asiuska. [Jns 3TOro Hago HaBECTU KypCOp Ha MHTEPECYIOLLYIO TOYKY U
HaxaTb knasuy <Alt>.

MosiBUNack BO3MOXHOCTb NOMNYYUTb 3HAYEHNE CUMbl, KOTOpPas AEeNCTBYET Ha BblIOpaHHYyHO
NOBEPXHOCTb, 3aAaBaeMyHo Npu NOMOLLM FPaHNYHOrO YCIOBUS.

yJ'Iy‘-IIJJeH anropuTm OoTCrneXxXmBaHuA N3MEeHEHNI reomeTpum moaenn.

[ns rpaHnyHoro ycnoeusi Bxod/ebixo0d Tenepb MOXHO 3a4aTb HEMOCPELACTBEHHO
MaccoBblI pacxog (Kr/c), NpuBbIYHbIA 6ONBLLUMHCTBY MHXEHEPOB, BMECTO MacCOBOWM
cKkopocTu (Kr/(M2C)), KOTOPOW OBLIMHO ONEPUPYIOT MHKEHEPbI-PACHETUMKUA.

W3 gepesa npoekTta ybpaHa nanka Fpynnbl. MIHTepecyowme nonb3oBaTens rpaHu
NMOBEPXHOCTEN Tenepb BblIOMpaKTCs Mbilwbio B rpaduyeckon obnactn okHa KOMIMAC-3D.

C nomoLbto rpaHnyYHoro ycnosust PaduayuoHHoe pagHogecue Tenepb MOXHO 3afaTb
paanauUMoHHYH0 TENNOOTAAYY C MOBEPXHOCTM FPAaHNUYHOMO YCIOBUS COMMacHO 3aKOHY
CredaHa-bonbumaHa.

Tenepb MOXHO OCTAHOBUTbL pacyeT, U3MEHUTb NapameTpbl AGanmayuu, a 3aTeM
NPOLOIMKMUTL pacdeT. Takon noaxon yckopsieT uccrnefoBaHne CeTOYHON CXOANUMOCTU Unn
AOCTUXKEHME CXOAMMOCTM MO PELLEHUNIO 3a CHET NpeaBapuTENbHON NPOAYBKU Ha rpybon
ceTke.

Mpn mogenupoBaHun Typ6yseHmHocmu Tenepb NPUMeEHSIETCA TONbKO k-€ Moaenb
TypbyneHTHOCTU C NpUcTEHHOM OyHKUMEN. Kak nokasbiBaeT OnbIT, GOMbLWNHCTBO
npakTuyeckux 3agady Hambonee apheKTUBHO peLlaloTCs UMEHHO C 9TOM MOLENbIO.

Tenepb CBOWCTBA BELECTBA MOXHO 3arpy3nTb 13 6a3bl AaHHbIX BewecTB. Bxogsuwias B
KOMIMMEKT NOCTaBKK NpunoxeHnsa 6asa gaHHbIX COAepXXUT Hanbonee pacnpocTpaHeHHble
BELLEeCTBa, a TakkKe No3BoNseT yunTbiBaTb U3MEHEHME CBOMCTB BeLLeCcTBa Npu U3MeHeHUu
AasreHnn n Temneparyp.

FpaHu4HOe ycroeue Tenepb MOXHO ObICTPO 3a4aTb Ha BCe NOBEPXHOCTM OAHOIO
reoMeTpu4ecKkoro Tena.
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Omnuyus eepcuu 18 om eepcuu 17.1

Ob6uwee

Moasunuck crneaytoLme BO3MOXKHOCTU HACTPONKKN MHTepdhenca:

- BbiGop pasmepa 3Ha4yKkoB 1 HagnmMcen. [ns aToro cnyxuT komaHga Pasmep 3Ha4ykoe
U mekcma B MeHI0 KHOMkn Hacmpolika uHmepdgelica, kKoTopas HaxXoouUTCH B
CTpoKe [MaBHOro MeHIo cuctemMsbl. [JOCTynHO Tpu pasMmepa: CTaH4apTHbIN, CPEOHWUMN,
KPYMHbINA.

- W3meHeHusa BepTukanbHoro pasmepa VHCTpyMmeHTanbHon obnacTtu, T.e. KonvyecTsa
CTpOK B Hen. [insa aToro cnyxaT komaHabl OOHa cmpoka, [jee cmpoku v Tpu
CMPOKU, Haxo4aLWmMecs B KOHTEKCTHOM MeH0 MIHCTpyMeHTanbHon obnactu.

MosaBUNCA peXmMM CKpbITUS NaHenNen, BKo4YaeMbli/OTKNI0YaeMbli KHOMKOW

Omo6paxeHue naHesel, KOTopas HAXOAUTCSA B CTpoke MaBHOro MeH cuctembl. B

3TOM pEeXMMe Ha aKpaHe oTobparkaroTcsl TONbKo ['NaBHOE MEHI0, 3arofIoBKMN BKNaAokK

OOKYMeHTOB M NaHenb GbICTporo 4oCTyna, a OCTasnbHYyH NIowaab OKHa 3aHUMaeT

rpacduyeckasi oonacTb.

Pexxum ckpbITs naHenen yaobHo ncnonb3osaTh 418 NpOCMOTPa AOKYMEHTOB.

Hanpumep, paspabaTbiBasg KOMMOHEHT, MOXHO B oTAenbHom okHe KOMIMAC-3D

npocmaTpvBaTb COAepXaLlyto ero copKy 1 npu Heo6xoaUMOCTN CHUMATb C Hee

pasmepsl.

«lMepeTackmBas» MbiLbO 3arofioBKM BKNAOOK JOKYMEHTOB, MOXHO BbIMOSTHATb

cnegywoume nencTeus:

- CospgaBaTtb HoBble okHa KOMIMAC-3D — fnst 3TOro 3arofnoBOK BKIIA4KW AOKYMEHTa
HY>XKHO «nepeTawmnTb» 3a npeaernbl CTPOKM 3aronoBkoB. Ecnv npn 3Tom HOBOE OKHO
KOMIAC-3D TpebyeTcsa NnpuUKpennTb K rpaHnLEe aKpaHa, 3arofioBOK BKIaaku cnegyet
NMOOBECTU K HY>KHOW rpaHuLe.

- lNepeHocuTb gokyMeHTbl Mexay okHamn KOMIMAC-3D — ang aToro 3arofioBoK
BKITAOKM HY)KHO «nepeTawmnTb» Ha CTPOKY 3arofloBKOB BKIAA0K APYroro OkHa u
NOMECTUTb MEXAY YXKe NMEIOLLMMUCS BKNaakaMu Unv B NOACBEYEHHYO 0bnactb
BBEPXY OKHa, €CMNN B HEM HET OTKPbITbIX JOKYMEHTOB.

BHyTpeHHue anropmutmbl KOMIMAC-3D nepepaboTaHbl C Liefblo MOBbLILLEHMS
Npon3BOANTENBHOCTU. [JOCTUrHYTO YCKOPEHME B pa3HbIX acrnekTax: OTPMCOBKa
nHTepdenca n paboyero okHa mogenu, co3gaHve u NepecTpoeHne accounaTUBHbIX
BMAoB, paboTta ¢ TpexmepHbiMu Mogensamu. NoagpobHee 06 yckopeHun paboTbl C
MoZensiMu CM. B pasgene «TpexmepHoe MoAeNMpoBaHNE».

yCOBepLLleHCTBOBaH NMOUCK KOMaHA:

— B CMWCKE pe3ynbTaToB NOMCKA KPOME Ha3BaHUsl KOMaHAbl OTODpaxaeTcs codeTaHne
KnaBuLW ONS ee BbI30Ba, a TaKKe «MyTb» K KOMaHAE, T.e. Ha3BaHWe nyHkTa [MaBHOro
MEHIO, BITOXXEHHOrO MEHIO 1 T.4.,

— MOWCK BO3MOXEH MO NtoGOMY CNOBY U3 «NYTU» K KOMaHAE, HanpuMmep, pe3ynbTaTom
roucka no crioBy «gann» 6yayt Bce KomaHabl MeHo Palis1 (Kpome KomMaHn 3arpysku
HeZaBHMX JOKYMEHTOB U 3afjaHuii Ha neyvaTb),

— B pe3ynbTaTtax novcka oTobpaxaeTcsi TeKyLee COCTOSIHNE KOMaHA: He4OCTYMNHbIE
KOMaHAbl NOKa3blBaOTCA CBETNO-CEPbIM LIBETOM, KOMaHA4bl-Nepeknyarenn — c
WHAMKATOPOM COCTOSIHWSI (C MUKTOrPaMMON Ha U3BMEHEHHOM WM 06bIMHOM (POHE, C
«ranoykom» unm 6e3 Hee).

BeBeneHa uHavkaums crieqyroLmx Cry4yaes:

— OOKYMEHT OTKPbIT TONbKO AN YTEHUS UM BOCCTAHOBMNEH — B 3arofiOBKE BKNaaKu
[OKyMeHTa oTobpaxaeTcs cneumanbHbI 3HAYOK; TEKCT «TOSTbKO OS5 UTEHUSI» UM
«BOCCTaHOBIEH» OTOOpaXxaeTcs Hag MUHMATIOPOM AOKYMEHTA, KOTopasi NosBnsieTcs
NPy HaBe4EHUUN Kypcopa Ha 3arofloBOK BKITAOKW;

- KOMIAC-3D 3anyuieH ¢ npunoxeHnem KOMIMAC-3awwnta — ambnema KOMIAC-
3D B BEpPXHEM NEBOM Yriy OKHa MMEET KpacCHbIN LiBET.
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HopaboTaH gnanor cosgaHunsi HOBOro AOKyMEHTa: Tenepb Mexay ero Bbi3oBamm
coxpaHsieTca nHopmauusa o0 ToM, kakas cTpaHuua — JokymeHm wnn JJokymeHm rno
wabsioHy — vcronb3oBarnacbh B nocrneaHui pas. To ecTb, ecrnv NocneaHnin AOKYMeHT
ObIn co3gaH no Wwabnory, To B criedylowmi pa3 gmanor OTKPOeTCs Ha CTpaHuue
HokymeHnm no wa6noHy.

To e oTHocuTcAa kK CTapTOBOW CTpaHULE: Ha Hell oTobpaxatoTca 3Hayku nmbo ans
co34aHus 0BObIYHbIX JOKYMEHTOB, MO0 AOKYMEHTOB MO WabmnoHy B 3aBUCUMOCTU OT
TOro, ¢ wabnoHom mnu 6e3 Hero 6bin co3gaH NocNegHUN JOKYMEHT.

Hanuune npobena, pasaenstowero o6o3HavyeHne n Ko4 AOKYMEHTa, onpeaensieTcs
kntodom DocumentCodeSpaceDelimiterOn B cekumm [Other] dbanna kompas.ini.
3Ha4eHuns Knova:

- Yes — npoben pobaensieTcs

- No — npoben He gobaenseTcs

Mo ymonyaHuto, T. €. ecrnv OTCYTCTBYeT dann kompas.ini nnv KoY
DocumentCodeSpaceDelimiterOn B Hem, npo6en mexgy 0603Ha4YeHMEM N KOOOM
[okymeHTa gobasndercs.

YMonuyaTtenbHbIN Nepuon aBTocoxpaHeHust ysenuyeH ¢ 1 0o 10 MUHyT.

B komnnekT noctasku BkntoveHo nocobre «kKOMIAC-Ipacuk. Mpruembl paboTbi».
®ann nocobua KOMPAS-2D_methods.chm v hainbl LOKYMEHTOB ANS YrpaXKHEHUI
HaxoasaTca B noananke Tutorials\lpuembl pabomesl 8 KOMIIAC-I paghuk rmaBHON nanku
cuctemsbl. [inga 3anycka nocobus na KOMIMAC-3D cnyxut komaHga Cnpaeka —
O6y4yarowue mamepuanbsi — lMpuembl pabomsbi 8 KOMITAC-Ipaghuk.

TpexmepHoe ModenupoeaHue

3HaYMTENBHO YBENMYEHA NPON3BOANTENBHOCTL paboTbl CUCTEMBI MPU BbINONTHEHUN
cnegywowmx OencTBUI:
- Cpsur, NOBOPOT, M3MeEHeHMe MacluTaba mogenu B paboyem okHe.

- Bbibop 061bekToB (rpaHen, pebep, Ten), Hanpumep, BbI6Op rpaHen Ans co3gaHns
CONPSKEHUN.

- Onepau,vm, CBA3aHHbIE C USMEHEHNEM Fpad)VI‘-IeCKI/IX OaHHbIX, Hanpuwvep,
BKITOYEHME/OTKINIOYEHNE BUONMOCTUN KOMIMOHEHTAa C60pKVI.

- PacyeTt MLLX 1 3aBucsLLMe OT 3TOro pacdeta onepauun U KomaHabl, HanpuMep:
— COXpaHeHve moaenu,
BXOZA B NpOLIECC peaKTMpOBaHWS CBONCTB MOAENN UM KOMIMOHEHTA,

nony4yeHne ceegeHuin o cbopke ¢ NoMoLblo kKoMaHabl MHebopmayusi 06
obbexkme,

- MPOELMPOBAHNE MOLENWN B YEPTEXK.
- lNepecTtpoeHune cOopku:

- C mMaccuBamu,

— ¢ 60onbLLON BITOXXEHHOCTLIO.

— OTKpbITNE COOPOK C BOMbLLION BNOXEHHOCTLIO UMW coaepKalumx 6onbLine maccmsbl
KOMMOHEHTOB (Mnn 6onbLLOe KONMYEeCTBO MacCUBOB).

- Bxoa B pexum peaakTMpoBaHUs KOMMOHEHTA HA MECTE W BbIXOA M3 3TOr0 pexnma
npu pabote co cbopkamm ¢ BOMbLION BNOXKEHHOCTLIO.

- BcTaBka KOMNOHeHTa (BKItouas anemeHTbl n3 bubnuotekn CtaHgaptHbeix M3genun):
- MNO3MLMOHNPOBaHNE haHTOMa KOMMOHEHTA,

BbIOOp OOBEKTOB 41151 COMPSPKEHWMN,
— MNOATBEPXAEHNe co3aaHns CONPSXKEHWHN,
- noaTBepXAEeHME BCTABKMU.

- CospgaHue 3epKanbHOro NCMoSIHEHUS cOOpKuU.

BBeneHbl BapnaHTbl OTPMCOBKN Mogenn. BapmaHT oTpUCOBKM — CTerneHb, B KOTOPOW
KOMIAC-3D 3agenctByeT BO3MOXHOCTU BUAEOKAPTLI AN CO30aHUA U3obpakeHuns
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Moenu Ha akpaHe. MakcmanbHasa cTeneHb 03Ha4YaeT HanbonbLUyio
Npon3BOANTENBHOCTb OTPUCOBKM, HO AN1A 3TOro Heobxoanma BuageokapTa ¢
nogaepxkon OpenGL 4.5 n 6onee 4 I'b Bugeonamatn. Mo ymonyaHuio BapuaHT
OTPUCOBKU onpeaenseTcs aBToMaTU4eCckn B 3aBUCUMOCTM OT BO3MOXHOCTEN
BuaeokapTbl. [py HEO6XOAMMOCTU TEKYLLNA BapUaHT OTPUCOBKM MOXHO U3MEHUTHL B
Junarore, Bbl3biIBaeMOM KomaHaon Hacmpolika — lMapamempsl... — Cucmema —
Pedakmop modenel — YnpaeneHue uzobpaxeHuem.

lMepepaboTaH MexaHM3M HACTPONKN TOYHOCTM OTOBpakeHus moaenu, brnarogaps

3TOMY:

- M0 YMOMn4YaHuio Tenepb ycTaHoBneHa 6onee BbICOKas TOMHOCTb OTOOPaXKeHUs, Yem
paHbLue,

— Anana3oH HaCTpOVIKM TOYHOCTU CMeLLEeH B CTOPOHY yBeJIn4eHus,
= ynydweHo 0T06pa>|<eH|/|e MeEJIKMX MO CpaBHEHUIO C Fa6apVITOM mMmoaenun OOBbEKTOB.
yCOBepLLIeHCTBOBaH beHKLl,I/IOHaJ'I TUNOB 3arpy3Ku:

- [No6asneH Tun 3arpy3kn YacmuyHbil. MNMpu ero ncnone3oBaHumn us carnna
KOMMOHEHTAa 3arpy>KatoTcs Tena n nosepxHocTn. brnarogaps aTomy Tmn 3arpysku
Yacmuy4Hbil, B oTNn4Yne oT Ynpouw,eHHo20, No3BOoNSeT HaknagbiBaTb Ha
KOMMOHEHT CONPSKEHUS U NPUMEHSATDL K HEMY onepauun, Hanpumep, BblpesaHusi, 6e3
CMeHbI TUna 3arpy3ku Ha lMonHbIl. Ans Toro, YTobbl NONy4nTh HanbonbLNn 3 ekt
OT UCNONb30BaHMA TUNa 3arpy3km Yacmu4Hbil, c6OpKy 1 BCe €e KOMMOHEHTbI
Heobxoammo coxpaHnte B KOMITAC-3D v18.

— Ecnu Bo Bpemsa paboTbl co cOOpKON ObIfT UIBMEHEH TUM 3arpy3kn Kakoro-nmbo mns
KOMMOHEHTOB, TO NPU COXpaHeHUn cOOPKM BblAaeTCs 3anpoc Ha CoO34aHne HOBOrO
TUNa 3arpy3ku (ecnv B cbopke He OblNo Nonb30BaTENbCKUX TUMOB 3arpy3kun) nnm
COXpaHeHNe N3MEHEHUI B TEKYLLLEM MONb30BATENBCKOM TUMNE 3arpy3ku.

- YBenuyeHa appeKTMBHOCTb NPUMEHEHUS K COOpKEe TUMOB 3arpy3ki YnpouwleHHbI,
ra6bapum v lMycmod. Ansa Toro, Yto6bl NONy4YMTb HanbonbLMN 3PAEKT OT
NCnonb3oBaHNg Tuna 3arpysku YrnpouwjeHHbIl, COopKy 1 BCe €€ KOMMOHEHTHI
Heobxoamnmo coxpaHute B KOMIAC-3D v18.

KomMnoHeHTbl COOpKM MOXXHO 3aMEHSITb MX YNPOLLEHHBIMU BapuaHTaMy — MakeTaMMu.
Pe3ynbTaToM Takoli 3aMeHbl SIBNSIETCSA KOMMNOHEHT, reoMeTpusi KOToporo 6epeTcst 13
danna makeTta (bnarogapsa aToMy YCKOPSAKTCS AencTBusa co cOopkon), a CBOMCTBA
3aMEHEHHOro MakeTOM KOMMOHEHTA OCTalTCA TakKUMM XKe, Kakme ObInn Y MICXOAHOro
KOMMOHeHTa (Onarogaps 3ToMy oT4eT Unu cneumdurkaums no cbopke, cobpaHHom U3
MakeToB, byaeT akTyanbHOR).

dann makeTa Heob6xoaANMMO co3aaTh 3apaHee.

KoMnoHeHT MoxeT BbITb BCTaBMEH B COOPKY C NPUMEHEHMEM MaKeTa HOBOW KOMaHAOM
Hobasumb makem komMnoHeHmMa u3 ¢halina. [ins paHee BCTaBIEHHOIO KOMMOHEHTA
NPUMEHEHNE MaKeTa MOXHO BKMOYUTL NPU HACTPOMKE €ro CBOMCTB C MOMOLLbIO
komaHabl Ceolicmea KOMMOHeHMa.

[TpumeyaHue: YBennyeHus Npon3BoOANTENBHOCTU Npu paboTe ¢ GonbLunMm cbopkamm
MOXHO Takke JOOUTLCS C MOMOLLbIO HEMOSHOM 3arpy3kyM KOMNOHEHTOB, Hanpuvep,
UCnonb3ys TUNbI 3arpy3kn YapoweHHbIU  Yacmu4Hbild. B oTnvyve oT npuMeHeHus
HEeNomHOro TMna 3arpys3ku, 3aMmeHa KOMMOHEHTa MakeToM ABMSIeTCA CNocoboM He
BPEMEHHOr0, a MOCTOSAHHOIO 3MEHeHNs1 obbeMa AaHHbIX, 3arpykaembix 4ns paboTbl
co cbopkon. Npn HeobxoaUMOCTM MOXHO cOBMeCTUTb oba noaxoaa.

B meHio Bbidennumb nobaBneHbl KoMaHabl ANS BblAeNeHns BUOUMbIX/HEBUAUMbBIX TN,
a anga c6opkn — Takke KOMMNOHEHTOB. OOBEKT cuMTaeTCsl HEBUANUMBIM, ECITM BO BCEX
LIECTN CTaH4APTHbIX OPMEHTALMSX OH MOMHOCTBLIO 3aKPbIT APYrMMM OO beKTamMm.
[aHHble BO3MOXHOCTUM YCKOPSOT NOArOTOBKY (hanna-makeTa KOMMOHEHTa U TUMNOB
3arpy3sku cbopku.

[opaboTaH npouecc BCTaBKM KOMMOHEHTa B cOOPKY: Tenepb 3a OAMH BbI30B KOMaHAbl
Hobasumb koMnoHeHmM u3 ¢halizia MOXHO BKIHOUYNUTb B COOPKY HY>KHOE KONMYeCcTBO
3K3eMMNNSAPOB OAHOro NGO HECKOSBKNX KOMMOHEHTOB, BbIOMPas X NUCTOYHMKU B
npouecce BCTaBKM N0 Mepe HagobHoCTU.
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MosiBunace KomaHaa Pebpo ycuneHusi, npefHasHadYeHHas Ans nocTpoeHus pebpa
XECTKOCTU Ha crmbe nuctoBoro Tena. Pebpo ycuneHns moxet nmeTb V-o06pasHoe nnu
U-o6pasHoe ceyeHune. Pebpo ycuneHust He npenaTcTeyeT pasrmbaHuto crmba n He
YYUTbIBAETCHA NPU pacyeTe pasBepTKy.

KomaHga Pebpo ycurneHusi HaxoauTCs Ha NaHenu 3sieMeHmbl JIlUCMo8o20 mena.
Ockn3 komanabl Bypmuk Tenepb MOXET COAepXKaTb TOYKM (paHee — TOSbKO KOHTYpbI).
Takum 06pa3om MOXHO CMOAENNPOBATL CHEPUYECKYHD LUTAMMOBKY UMW NMYKIEBKY.

B komaHgax Ceu6, Ceub no suHuu v lModceyka nosBunca cnocob pasmeLleHns
cruba Mo nuHuu cauba. 3TOT crnocob o3HavyaeT Takoe cMmelleHne crmba OTHOCUTENBHO
yKa3aHHOW NS ero NoCTPOEHMS NNHUK, YTO nocrne pa3rnbaHus crmba oHa okaxeTcst
nocepeanHe pasorHyToro y4acTka, T. €. COBMaAeT C NIMHUEN cruba Ha pa3BepTke
nuctoson getanu. [laHHbIN cnocob ycKkopsieT NOCTpOeHMe NIMCTOBOW AeTanu B criyyae,
€CIn UMEETCH YepTeXxX ee pa3BepTKu.

MosiBuNnack BO3MOXHOCTb YMPOLLEHUS KOHTYpa pa3BepTKM NTIMCTOBOW AeTanu.
YnpoLyeHne cocTouT B MTHOPMPOBAHWM CIOXHbIX BbIPE30B B MECTax CTbIKOBKM CrmboB
(3Tn BbIpE3bI, KaK NpaBuNo, BO3HUKAKOT NpW 3aMblkaHny crmboB ¢ o6paboTkon yrnos).
[aHHasi BO3MOXHOCTb MO3BOMSAET COKPATUTL BPEMS MOATOTOBKU KOHTYpa pasBepTKu
Ans o6paboTku Ha cTaHkax ¢ Yly.

YnpoLueHne pa3BepTkX BKIOYAETCH MPU HACTPOKKE ee NapamMeTpoB; yNpoLLeHme
nepeaaeTcs B YepTexX pasBepTKu.

Mpw BbINONHEHMM KOMaHA Co2Hymb 1 Pa3zo2Hymsb Ha [NaHenn napamMeTpoB Tenepb
€CTb KHoMka Bce caubbi. OHa NO3BONSAET BKMNOYMTL B CMUCOK crnbaemMbix
(pasrnbaembix) cpasy BCce nmerLmecss B Mogenu crubbl.

YkasaHue NnocKkoCcTu Nepes BbI30OBOM KOMaHAbl HopMarbHO K... (BHE pexinmMa 3Ck13a)
Bonblue He aBnsieTca obsi3aTenbHbIM. [1n1ocknii 06BbEKT MOXHO BbIGpaTh M nocrne
BbI30Ba KOMaHAbl — B MpoLiecce, KOTOPbLIN 3anyckaeTcs aBToMaTuyecku, ecnm
npegBapuTENbHOro yKkaszaHusi MAOCKOCTU He GbIo.

MakcrMmManbHO JONYCTUMOE KONMMYECTBO KPUBBIX, KOTOPOE MOXHO MOCTPOMUTb 3@ OA4MH
BbI30B KOMaHAabl Ipynna uzonapamempu4eckux Kpuebix, ysenmdeHo go 1000 B
KaXKOoM HanpaBeHun.

Mpwv BblOENEHNM 3K3eMNNAPOB MaccuBa B [lepeBe unu B rpadonyeckort obnactu u
HaxxaTum knaeuwm <Delete> yaansoTcs BblGpaHHble 3k3eMNNspbl. Ouanor, B KOTOPOM
TpeboBanocb ykasaTb, YTO creayeT yaanuTb — BblOpaHHble 3K3eMNIsipbl Maccuea uUnm
BECb MaCCUB — UCKITHOYEH.

B rpynne komaHg NOCTPOEHMs OTBEPCTUI BOCCTaAHOBMEHa koMmaHaa Omeepcmue u3
6ubniuomeku; pyHKLMOHAN KOMaHabl pacwmpeH. Popma OTBEPCTUSA, KOTOpPoe co3aaeT
[aHHasa KoMaHga, onpenensTcs napaMmeTpuyeckum pparmeHTomM U3 6ubnmnoTekn
anemMeHToB (*.kle).lNo ymonyaHuio ncnonb3yeTcst BXOAsLasi B KOMMIIEKT NOCTaBKM
ounonuoteka Hole.kle.

Pacwwupenne cdyHKUMoHana koMaHabl COCTOUT B CNeayoLLEeM:

— Mpun nocTpoeHnmn oTBEPCTMA U3 BUBNNOTEKN JOCTYNHbI TE X€ BO3MOXHOCTU, YTO U
[Onst ocTarnbHbIX OTBEPCTMIA TPYMMbl: PACMOSIOXKEHNE Ha rpaHnN NPOU3BOSNbHON (hOPMbI
(paHee — ToONbKO Ha nnockon), pesbba, 06paboTka HaBeca 1 Npoyune.

- [NapameTpbl oTBEPCTUA MOryT ObiTb M3MEHEHbI BHE MpoLlecca: Ha [NaHenu
nepemMeHHbIX ans onepaumm Omeepcmue u3 6ubnuomeku co3narTcs
nepeMeHHbIe U3 UCNONb3YEMOro oparmeHTa.

Ecnn Bo BpemMsi peaakTMpoBaHUSA KOMMOHEHTA B KOHTEKCTE COOpKM B HEM CO3aaeTcs

HOBbLIN KOMMOHEHT, TO AN COXpaHeHusa ero doanna npeanaraeTcsa nanka, cogepXxatlas

pedakTMpyeMblii KOMNOHEHT (paHee npegnaranacb nanka cbopkm).

lMukTorpammel conpsixxeHnn B [lepeBe NOCTPOEHUA coBnagatoT C NMKTOorpaMmMamu Ha

KHOMKax Bbl30Ba KOMaH CO34aHnsi COOTBETCTBYIOLLUX CONPsXKEHWN (paHee Ansi Bcex

conpskeHun B [lepeBe ucnonb3oBanacb 04Ha 1 Ta e nukTorpamma).

B komaHpax CnnatiH no moykam, CnnatiH no nosrocam v JlomaHasi nosiBunach
BO3MOXXHOCTb OTMEHUTb acCOLMATUBHYHO CBSA3b C TOYEYHbIM 0OBEKTOM Cpa3sy BCEX UMK
HECKOSbKMNX BbIOPaHHbIX BEPLUMH. [1118 9TOro CrnyXuT KHoMKa Yo0asiumb cesi3b,
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pacnonoXeHHas Hag Tabnuuen napameTpoB Tovek Ha NMaHenn napameTpoB. KHonka
OOCTYMNHa B pexume peaakTMpoBaHus cnnanHa/nomaHoun, ecnv B Tabnuue napameTpos
TOYEK BblAerneHbl CTPOKM, COOTBETCTBYIOLLNE BEPLUMHAM, KOTOPLIE CBSA3aHbI C
TOYEYHbIMN OObEKTaMM.

- Tlpn NOCTPOEHUN CKPYINEHMs C NEPEMEHHBIM PagnycoM MOXHO yCTaHaBnMBaTb
accoumnaTMBHYHO CBA3b MeXay TOYKow pebpa, B KOTOPOW 3aaHO 3HaYeHve paauyca, 1
ToYeYHbIM 06bekTOM. HasBaHMe ykasaHHOro ToO4e4YHOro o6beKkTa oTobpaxaeTcs Ha
MaHenn napameTpoB B Tabnuue HacTPOMKN paguyca.

- B amanor Ymo HeeepHO? nobaBneHbl kHonku Pedakmupoeamsb v lNMepelimu k
o6bekmy. KHonka Pedakmupogamsb 3anyckaeT peaakTupoBaHue obbekTa, KoTopbIl
COAEpPXUT OLINGKY, BblAENEeHHYo B Ananore, a kHonka lMepeimu k o6Lekmy
noaceseymBaeT 9T0T 06bekT B [lepeBe Mmogenu (unu B lepese nepeMeHHbIX, ecriu
ananor Ymo HeeepHO? ObIN BbI3BaH U3 HErO).

- [pwn HacTpowke cBONCTB Tena, co3gaHHoro B cbopke, Ha [NaHenu napameTpoB
npucyTCTBYET onuusa BkrroYums e cneyugukayuro. Ecnv oHa BKNoYeHa, TO B
cbopke (Npu Hanuuum onmucaHusa cneumndmrkaumm) cosgaeTca o6bekT cneundurkaumm,
CcBs13aHHbIN ¢ AaHHbIM TerioM. Obo3HavYeHne n HanMmeHoBaHWe Ans 9Toro oobekTa
OepyTca U3 CBOMCTB Tena; Nno yMon4aHuio oObekT noMeLLaeTcs B pasgen
cneundukaunn Jemarnu.

- B HOBbIX Mogensax 6yayT no yMOnyaHuio UCMonb30BaTbCA CNneayroLmne cxembl
ocBelleHus: ana agetany — fJononHumesnibHoe oceewjeHue CHU3Yy, aAns cbopkn —
OceeuwjeHuUe mpems1 ucmoYyHuUKkamu (paHee A5 BCeX TUMNOB Mogenen
ncnonb3oBanacb cxema OceewjeHuUe 0OHUM UCMOYHUKOM).

- W3ameHeHa paboTa pexuma ynpoLLeHHoro otobpaxeHust mogenu. B cBsa3m ¢ aTum
N3MEeHeH Ananor HaCTPOWKM 3TOro pexunma (Bbl3blBaeMbln KomaHao Hacmpotlka —
Mapamempebl... — Cucmema — Pedakmop modenel — YnpouweHusi — [Ipo4ue).

- W3 grnanora ucknioyveHsl onuumu:

- Bbicmpoe omobpaxeHue AuHUl. [JaHHbIN cnocob oTOOpaXXeHNsa NUHUIA
MCNonb3yeTcs NOCTOSHHO, BHE 3aBMCUMOCTW OT TOrO, BKITHOYEH NN PEXUM
YMNPOLLEHHOrO OTOBPaXeHus.

- Omknr4Yumb ompucoeky oyepkog. OTpUCoBKa O4EPKOB NpY YNPOLLEHHOM
OTOOpaXXeHUn OTKMYEHA.

- Cemy4amas npo3pa4yHocmsb. CeT4yatas Npo3pavyHOCTb NpU YrNPOLLEHHOM
OTOOpaXXeHnn BKITOYEHA.

- CKpbimb cemky.

- CKpbimb noeepxHocmu. [oBepXHOCTW NpW YNPOLLEHHOM OToBpaXeHnn
MoKasblBakTCS.

- Onuun Ckpbimb pasmepbi 1 CKpbIMb YC/108HbIe 0603HaYeHUs1 3aMeHeHbl O HOMN
onuunen CKpbimb pa3mepbl U 0603Ha4YeHus .

- [HononHutensHoe [JepeBo Mogenn MOXeT MMeTb COBCTBEHHbIN (POH, KOTOPLIN
nosiBNsieTCs Npy HaBefeHnn Kypcopa Ha [lepeBo. bnarogapsi aTomy ynydwaercs
YNTAEMOCTb Ha3BaHWU 3NIEMEHTOB B CIy4vasx, Korga LUBeT CUMBOJIOB 630K K LiBETY
n3obpaxeHusi, NOBepx KOTOPOro pacnonaraetcsa [lepeBo. BkntoueHne/oTknoyeHme
nokasa ¢poHa npomssoantca onumen Omobpaxxams ¢hoH GONOSIHUMENIbLHO20
depeea npu HagedeHUU B Anarnore, Bbi3abiBaeMOM komaHaon Hacmpolika —
Mapamempebl... — Cucmema — 3kpaH — PoH paboyvez20 nosisi Modened.

paguyeckue QOKymMeHMbI
-  [logBUnncb HOBbIE BO3MOXHOCTH NPOCTAaHOBKA 0603Haquvu7| LeHTpa:

- [NopaboTtaHa komaHaa Aemooceesasi: Ternepb OHa NO3BOSISAET MPOCTaABUTL
0003Ha4YeHUs LeHTpa cpasy K HECKOSIbKUM OKPY)XHOCTSAM (a Takke annuncam, gyram
Opr>KHOCTeI7I n SJ'IJ'II/II'ICOB) TeKyulero smaa. ,D,J'IF! 3TOro HYXXHO BblOENINTb 00BbEKTbI U
Bbl3BaTb KOMaHAy. BmecTo BblaeJ1IeHNA 00BEKTOB MOXHO BblaennTb UeJsimkoMm oguH
BMA, He 06A3aTeENbHO TEKYLLWA.
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- NobaeneHa komaHaa Kpyeoeasi cemka ueHmpoe — nnst 06paboTku OKPYXHOCTEN U
YT, LEHTPbI KOTOPbIX HAXOAATCS HA OOHOWM OKPY>KHOCTM.
YTto0bl NnOCTpOMTbL 0603HAYEHNE, HYXKHO YKa3aTb IGO0 Tpu 0ObekTa, NMbo oanH
00bekT 1 ueHTp ceTkn. OcTanbHble OOBEKTDI, LLEHTPbI KOTOPbIX MPUHAANEXaT TON Xe
OKPY>XHOCTU, HaXOASTCS aBTOMATMYECKM (MOXHO OTKITHOUNTL aBTOBBLIOOP OOBHEKTOB U
YKa3blBaTb UX BPYYHYIO).

- [obaeneHa komaHaa JluHeliHass cemka yeHmMpoe — Ans 06paboTKN OKPY>KHOCTEN
N Oyr, LEHTPbl KOTOPbIX HAXOAATCA B y3nax JIMHENHOW CETKM.
YTto6bl nOCTpouTb 0603HAYEHNE, HY)KHO 3a[aTb Yrosl HakrnoHa NepBOM OCU CETKM U
yron pacteopa ocew, a 3atem nmbo ykasatb Bce 06bekTbl, NMbo ykasaTb ABa
obbekTa B NPOTMBOMOSIOXKHbBIX Yrilax CETKU U BKMOYNTL aBTOBbIOOP OOBHEKTOB.

O6bekTbl ANA KPYroBOn U JIMHEMHOW CETKM LIEHTPOB MOXHO yKasaTb M A0 Bbi30Ba
KOMaHAbI.

KomaHgbl Kpyezoeass cemka yeHmpoe v JluHeliHasi cemka UeHmpoe HaxodsaTcs Ha
naHenun O603Ha4YeHus1 B OOHOW rpynne ¢ komaHaon O6o3HavyeHue yeHmpa. Kak un
ansa o6o3HaveHnsa LeHTpa, ANsi CETOK LLEHTPOB BbIMOMHAKTCA CTaHAApPTHbIE
TpeboBaHMA: NMNHUM NepecekaloTCs WTPUXaMn 1 BbICTYNatoT 3a npeaenbl 00 beKToB.

Hopa6oTaH guanor lNMepeHecmu Ha cnol, KOTOPLIA NOSIBNSETCSA NOCHe Bbi30Ba

komaHabl lTepeHecmu Ha c/10U 13 KOHTEKCTHOIO MEHK 06BbEKTA, Bbl4ENEHHOro B

rpacomMy4eckoM AOKYMEHTE UM 3CKM3E:

- [o6aBneHa BO3MOXHOCTb CO34aHNA HOBOro cnos. bnarogapsa aTomy komaHga
llepeHecmu Ha cnioli cTana OOCTYNHOW Bceraa (paHee — TOMbKO ecrnn B IOKYMEHTe
unu Buge 6bino 6onee ogHoro cnos).

- [ob6aBneHa BO3MOXHOCTb U3MEHEHWS HA3BaHUSA CNOSA U KOMMEHTapPUS K HEMY.

- C nomoulbto 3arofioBka Tabnmubl MOXHO unbTpoBaTh cnown. [ns douneTpauum no
HOMepy, Ha3BaHWIO UM KOMMEHTAaPUIO HYXXHO BBECTU TpebyemMble CUMBOSbI B
3aronoBok cTonbua, a ansa hmnbTpaumm No ocTanbHbIM CBOWCTBaM cnegyeT
BblibpaTh Tpebyemoe 3HayeHne CBOMCTBA M3 CMCKa B 3arosnioBke ctonbua. Ytobbl
OTMEHUTb unbTpauunio, cnegyeT HaxaTtb B guanore kHonky Ogyucmums ¢punbmp.

B komaHgax nocTpoeHusi NPAMOYrofibHUKOB M MHOMOYrOfIbHMKOB NOSBUIIACh ONuUMS

Pa3pywumb 06bekm. Ecnv oHa BKtoYeHa, TO NPAMOYrOfIbHUK UM MHOMOYrOnbHUK

nocrne co3gaHusa He ocTaeTcs eanHbIM O6bEKTOM, a npeobpa3syeTcs B HA6OP OTPE3KOB.

PesynbTtaT paboTbl 3TON onumMy B NnapaMeTpuy4eckoM pexmme — Habop 13 OTPe3KoB U

AOMNOMHUTENbHBIX 0OBHEKTOB, Ha KOTOPbIE HANOXeHbl Takue orpaHnyeHus!, YToobI

durypa coxpaHsina ceoto popmy. [JononHuTenbHbiMM 06 bEKTaMM ANst NPSAMOYTrofibHUKa

ABNAOTCS AMaroHann n To4Ka Ux nepeceveHuns, a ans MHOroyronbH1ka — BNMcaHHas

UIM onucaHHasi OKPYXXHOCTb (3TO 3aBMCUT OT cnocoba NoCTpoeHus).

HopaboTtaHa komaHaa Bbidenumb ceKyujell IoMaHoU:

— nosiBMNach BO3MOXHOCTb HayaTb BblAeNieHne 3aHOBO — AJ1si 3TOro CNYXWUT
crneumanbHas KHomMka B 3aronoeke NaHenv napameTpos,

- MnosiBUNach BO3MOXHOCTb OTMEHbI BblAENEeHNss 00bEKTOB 6e3 NpepbiBaHNs
KOMaHAbl — Ansi 3TOro creayeT nepeceyb HyXHble 06bEKTbI 3BEHOM FTIOMaHOWM,
yoepxuBas knasuwy <Ctri>.

MosiBUNachk BO3MOXHOCTb NEPECTPOEHUSA OTAENBbHOIO accoLUmnaTMBHOMO Buaa. 3to

yckopsieT paboTy B criyyae, ecrv u3-3a CNoXHOCTU MOAENW NepecTpoeHne Bcero

yepTexa 3aHMMaeT 3HayuTernbHoe BpeMsi. YToGbl nepecTponTb BUA, HY)KHO BblAENNUTb
ero B [lepeBe NOCTPOEHUS UnK B rpadouyeckort ob6nactu 1 Bbl3BaTb U3 KOHTEKCTHOMO

MeHto komaHay lMepecmpoums eud.

B komaHgax CmaHdapmHbie eudbi, Bud ¢ modenu, lNpoekyuoHHbIl eud, Bud no

cmpeJsiKe nosiBunacb BO3MOXHOCTb YepHOBOro npoeumpoBaHus. Onuns YepHoeoe

npoeyupoeaHue nosiBnsieTcs Ha MNaHenu napaMeTpoB, eCN B BUAE OTKITHOYEHO
oTOOpaXxeHne NNHUI HEBUAMMOTO KOHTYpa. [Mpu BKIMHOYEHHBLIX IMHUAX HEBUONMOIO

KOHTYpa YepHOBOE MPOELMPOBaAHNE HEBO3MOXHO.

YepHoBOE npoeunpoBaHme Npon3BoanTcst 6uicTpee 06bIYHOrO, HO C MOHKEHHOM

TOYHOCTbIO, B pe3yrnbTaTte Yero Ha NpoeKuMmn MoryT OTCyTCTBOBaTb MESKUE Mo
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CpaBHEHUIO C rabapnToM MOLENN SNEMEHTbI.

B [epese yepTexa BUAbI C YHEPHOBOW MpOeKUnen MMEIOT crneunanbHyo NMMKTorpaMmmy,
OTNIMYHYIO OT NUKTOrpammbl 06bI4HOrO BUAa. Ytobbl NONYyYNThL B BUAE HE YEPHOBYIO, a
TOYHYIO MPOEKLMIO, HYXXHO OTpedakTMpoBaTb NapaMeTpbl 3TOro BUAa, OTKITHYMB ONUUIO
YepHoeoe npoeyupoesaHue. OHa JOCTYNHA TaKKe B KOHTEKCTHOM MEHI0 B1Aa,
BblaeneHHoro B [lepeBe noctpoeHus. lNocne oTknoYeHs YepHOBOro NPOeLMpOBaHS
YyepTex HeobxoaMMO NepecTpounTb.

[nsa ynpaenenuns ymonyarernbHbiM cnocobom npoeuupoBaHus onums YepHoeoe
npoeyuposaHue nobasneHa Ha Bknagky JIuHuu gnanora, Bbl3blIBAEMOro KOMaHAom
Hacmpoliika — lMapamempsl... — Tekywuti yepmex — lMapamempabi

dokymeHma — Bud (ons HOBbIX fOKyMeHTOB — Hacmpolika — lMapamempebl... —
Hoeble dokymeHmbl — paghuyeckuli dokymeHm — [lapamempbl OOKyMeHma —
Bud). o ymonyaHuio onuus BKNtoYeHa.

B onanore HacTpomnkx ynpoLleHHON OTPUCOBKU rpadonyecKkux AOKYMEHTOB
(BbI3bIBAEMOM KOMaHAou Hacmpolka — lNapamempbl — Cucmema —
Ipaghuyveckuli pedakmop — Ynpouw,eHHasi ompucoeka) nosiBunacb onums
Ckpbieamb 06 eKmMbI MeHee 2 nukces1o8. [10 yMmon4aHuio oOHa BKIIOYEHA U Menkne
00BbEKTbI AOKYMEHTOB He oTobparkatoTcs. [Mpn HeOBXOAUMOCTUN ee MOXHO OTKITHUUT.
Hanpumep, ecnu B YepTexe eCcTb N300pakeHNne OTHOCUTENBHO KPYMHOro afieMeHTa
mogenu, o6pazoBaHHOE MHOXECTBOM MESKNX rpacmyeckmx o6 beKkToB, TO Npu
onpeaeneHHoOM Maclitabe yMeHbLUEHUS OHO NepecTaeT NokasbiBaTbCHA Ha SKpPaHe.
OTOro He NPoOM3oNAET, ECNN OTKIHYNTL CKPbITUE OOBEKTOB MeHee 2 NMUKCENOoB.
MepepaboTaHo ynpaBneHne CBOMCTBaMM YepTexa, CoaepXaLlero accounaTmBHble
BMAbl MOAenn. B kayecTBe NCTOYHMKA CBOMCTB 418 3TOro YepTexa MOXHO
ncnonb3oBaTb MoAeNb. BkNounTb ncnonb3oBaHne mogenu n Boibpatb Mogernb (ecnv B
YyepTex cnpoeunpoBaHo 6onee oagHOM MOAENW) MOXHO NPU peaakTMpoBaHMM OCHOBHOM
Hagnmcy 1 npu paboTte co ceoncTBamn YepTexa. Kpome Toro, BKNOUNTb
NCNonb3oBaHWe MOAENN B KAYECTBE MCTOYHMKA CBONCTB YepTexxa MOXHO npu
CO3[aHuUN B HEM NepBOro accoLMaTUBHOIO BUAa 3TOW MOAENW.

Ecnu mogenb ABnseTca MCTOYHUKOM CBOMCTB YepTexa, TO 3Ha4YeHMs onpeaeneHHbIX
CBOWCTB (0003Ha4YeHNe, HaMMeHoBaHWe, Macca, hamunms paspaboTaBLlero un
HEKOTOPbIX APYrnX) NnepeaatoTcs B YEPTEX M3 MOAENM U aBTOMaTU4YeCKM OOHOBMSIKOTCS.
Mpun HeobxoaumocTn Ans Nboro CBOMCTBA 3Ty CBA3b MOXXHO OTMEHUTb U 3a4aTb
NPOV3BOSIbHOE 3HAYEHNE.

lMepenava cBOMCTB B OOpaTHOM HanpasfeHuNn, T.e. N3 YepTexa B Mogesb (Obino
AOCTYNHO Anst 0603HaYEeHNs1 U HAMMEHOBAaHWSA U3LAENUN), UCKIYeHa.

TaiKke UCKIOYEH NPEXHUN MEXaHN3M CUHXPOHU3ALUN OCHOBHOW HALMUCK YepTexa C
MOAENbIO N BCE CBA3AHHbLIE C HAM 3fIEMEHTbI YyNpaBneHns, KOTopble HaXOAUNUCH B
aunarnorax HacTPOMKN HOBLIX U TEKYLLLEro AOKYMEHTOB, Ha MaHenn napameTpoB Npu
penakTMpoBaHNM OCHOBHOW HagMnMucuK Yeprexa.

B ananore BblgeneHns No cBoMUcTBam Npu 3agaHnn 3Ha4YeHU TEKCTOBLIX CBONCTB
MOXXHO MCMONb30BaTb 3HAKN «PABHO» (=) U «HE paBHO» (<>).

lNapamempu3ayus

MosiBunacb BO3MOXHOCTb NapameTpmusaunm NpAMoyrorisHMKOB M MHOTOYTONTbHUKOB: Ha
NX BEPLUNHbI U LeHTParbHYH TOYKY MOXHO HakmnaabiBaTb OrpaHUYeHns Onst Touek
(cbmkcaums, coBnageHune ¢ Apyron TOYKOW U T.M.), @ Ha CTOPOHbI — ANSA OTPE3KOB
(ropn3oHTanbHOCTL/BEPTUKANBHOCTL, NapannenbHOCTb ApyroMy o6bekTy u T.n.). B
napamMeTprUYEeCcKOM PeXnme orpaHNYeHNs1 HaknaablBalOTCs aBTOMaTMYECKU: Hanpumep,
npu NOCTPOEHUN NPAMOYrofbHMKA, CTOPOHbLI KOTOPOro NapanserbHbl 0CSM CUCTEMBI
KOOpAMHAT, Ha OA4HY M3 CTOPOH, NapannenbHbix ocu abcumnce, HaknaabiBaeTcs
OrpaHnyeHne ropn3oHTanbHOCTb.

Kpome TOro, K BepwmHam n CtTopoHam npAMoyrosisHUMKOB 1 MHOIroyroJibHMKOB Tenepb
NPOCTAaBJIAKOTCA aCcCoOUMNaTUBHbIE pa3Mepbl.
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B napameTpuyeckom pexnmMe Kk ocsiM 0603Ha4YeHNs LLEHTPA, a Takke K OCAM U
OKPY>XHOCTSIM, COCTaB/SIIOLLUM CETKM OCEN, MOTYT ObITb MPOCTaBMEHbl acCoLMaTUBHbIE
yrnoBble U paguanbHble/anameTparbHble pa3Mmepbl. T pasMepbl CBA3bIBAOTCS C
ob6bekTaMu, K KOTOpPbIM NPOCTaBMEHbI, Gnarogaps Yemy Mx 3HaveHus Bceraa
COOTBETCTBYIOT hakTnyeckum. OgHako, NPUCBOUTb TaKUM pasmepam nepemMeHHbIe Unm
ynpaensaTb Yepes HMX 06 beKkTaMm HEBO3MOXHO.

Paboma co cneuyugukayueu
M3mMeHeHbl BHYTPEHHME MeXaHu3Mbl paboTkl MoAayns cneundukaumm:

O61bekTbl cneundmrkaumm B cbopkax n yepTexax Tenepb co34atoTCa aBTOMaTUYECKN Ha
OCHOBE UMEKLMXCA B AOKYMEHTE 3HaYEeHUI CBONCTB COCTaBHbIX YacTen nsgenus.
Ycnosne aBToMmaTndeckoro gopmmpoBaHms obbekTa cneumdukaunm — akTmem3saums
onuun Brnroyums e crneyughukayuro Npy HacTPOMKE CBOMCTB COCTaBHOWM YacTu.

CocTtaBHble YacTu MOryT ObITb npeacTtaBlieHbl:
- B C6op|<e — KOMIOHEeHTaMn NepBoro ypoBHA U TelaMu,
— B YepTexe — MaKpoarieMeHTaMun, BCTaBKaMu CbpaFMeHTOB 1 BUOOB.

Ecnu coctaBHasi YacTb He npeacrtasneHa H1M O gHUM U3 NePEYHYNCNEHHbIX 00BbEKTOB, ee
CBOWCTBa 3ajaloTce nyTem co3gaHuA B JOKYMEHTEe obbekTa cneu,mcbwkau,wm.

MpocMOTp BCEX MMEKLLMXCS B AOKYMEHTE 00BEKTOB cneundukaumnm Npon3BoanTcs B
nogyYnMHEHHOM pexnme paboTbl ¢ 06bekTamm cneumdmrkauumn. B HeM Takke MOXHO
yKasaTb, JOTKHbI 1 CBEAEHUSA O TOW U MHOW COCTaBHOM YacTu oTobpaxaTbes B
cneundurkaLmm TekyLero CTuns.

Mpun nogknoyeHnn AOKyMeHTa K cneumndmkaumm CoOoTBETCTBYIOLLEINO CTUMSA B HEE
nepenarnTcs AaHHbIE O COCTaBHbLIX YacTaAX U NPU3HAK NX OTODpaXeHUs B
cneundukauuun. Ha ocHoBe 3TUX cBeAeHW B cneuundgurkauumn opMmnpyoTcs 06bEKTbI 1
nokasbiBaloTcs B Tabnuvue. B cnydyae Heo6xoauMoCTu nonb3oBaTenb MOXET co3aaTh B
cneundmrkaumm HoBble OOBEKTLI, HO pedakTupoBaHne 06bEKTOB, COOPMUPOBAHHLIX HA
OCHOBE AaHHbIX 13 NOAKIMIOYEHHOrO AOKYMEHTA, HEBO3MOXHO.

Takum obpasom, ans nonyyeHus cneundmrkalmin pasHbix CTunen Gonbllue He
TpebyeTca co3gaBaTth B JOKYMEHTax 00beKThbl cneundmkaLmm ansa Kaxgoro ctunsg —
JOCTaToYHO 3a4aTb 3HAaYeHUs CBOMCTB COCTaBHbIX YacTen.

lNpumeyaHue. B cbopkax, oeTtansax n oparMeHTax OCTyNHa KOMaHga co3gaHns
BHeLLHero obbekTa cneundukauun. [JaHHble, BBOANMbIE NPU €0 CO34aHUM,
aBTOMAaTUYECKN CTAHOBATCS 3HAYEHMUSIMN COOTBETCTBYHOLLNX CBOUCTB M3genus. 9tm
AaHHble 6yayT oToGpaxeHbl B cneumdukaumm n3genus, B KOTopoe AaHHoe nsaenve
BOMAET B Ka4eCTBE COCTaBHOM YacTu. BHewwHun o6bekT cneundmrkaumm B OKyMEHTE
MOXET ObITb TONbKO OAWH. MNMoAYMHEHHOrO pexnma paboTbl C 06bEKTaMK
crneundurkaLmm B getansx u parmeHTax Her.

B nogkntoyeHHble K cneundurkaLmm JOKYMeHTbl NnepesalnTcs Tenepb TONbKO HOMepa
no3numin N HavanbHble Homepa 30H. O603Ha4YeHne, HaMMeHOBaHNE U3OENUS U €ro
COCTaBHbIX YacTen 1 npovasa nHdopmaums 13 cneumukaunm B NOAKNKOYEHHbIE
[OKyMeHTbI borblLUe He nepedaeTcs.

Bnarogaps aTomy 1 onMcaHHbIM Bbille U3MEHEHUSIM BCE CBSI3aHHbLIE CO
cneundmkaLmen onepaumm yckopunmeb. Takke NoBbiCMNacb HAgEXHOCTb PaboThl,
NCKINIOYEHA BEPOATHOCTb PEKYPCUBHOMO M3MEHEHMS OaHHbIX B cneundukaunm n
NOOKITHOYEHHbIX JOKYMEHTaX.

M3-3a oTMeHbI Nnepegayn gaHHbIX U3 cneundmrkaumm B NOAKITHOYEHHbIE JOKYMEHTbI
WCKITHOYEHbI CBSA3AHHbIE C 3TOW Nepefadven anemMeHTbl ynpaBneHus, HaxXxoaMBLUNECS B
Junarnorax HacTpPonKn cTuns cneumndukaumm n Tekywen cneundukaumm, Ha Naxenu
napamMmeTpoB, B Anarnore HacTPOMKU CUCTEMBbI.

Kpome aToro, u3 gnanora Ljeem mekcmoebix 3/ieMeHmoe UCKoYeHa HacTponka
O5151 NO3ULNOHHBIX NTMHUIA-BBIHOCOK, CBA3aHHLIX C 06bekTamm crneumdmkauuu. Nosnuyus
Ha Nosike NIMHUKU-BLIHOCKKM, KOTOpasa NpocTaBneHa K 06bekTy, Bceraa otobpaxaeTcs
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CMHUM LIBETOM, NMOCKOJTbKY SIBMSIETCS CChINIKOM Ha 3Ha4YeHne cBoWCTBa [103uUusi 3TOro
obbekTa.

Umnopm u akcriopm
YcoBepLueHCTBOBaH UMNopT AokymeHToB popmata DXF/DWG m akcnopT B 3TOT ¢hopmar:
- [JoGaeneHna nogaepxka DXF/DWG Bepcum 2018.

— [MapameTpbl 3kcnopTa, paHee JocTynHble B hanne dwgdxfExpAdvanced.ini, Tenepb
MoryT 6bITb 3a4aHbl B Ananore HacTpovikn 3anucu. [nga atoro cnyxat onuum lMpu
3Kcriopme ycmaHaesiueamsb eceM o6bekmam cmusb JluHuu “ByLayer”,
Akcnopmupoeamsb 3anueky ¢hoHa dokymeHma ob6ekmom WIPEOUT,
3anucbieamb u3zobpaxeHue 0OKyMmeHma 055 npednpocmMompa u
Akcnopmupoeamb ecmaeku ghpacmeHmoe 8 BlockReference Ha Bknagke
HononHumenbHO onanora HaCTPOWKM.

- [lpw HacTporke NMNopTa LITPUXOBKM MOXKHO BKMOUMTL ONTUMN3ALIMIO €€ KOHTYpa.
PekomeHgyeTcs ncnonb3oBaTh 3TOT BapyaHT, €Cnv pe3ynbTaT MMNopTa LUTPUXOBKN
HeygoBneTBoputeneH. [Npun onTummusaunm NPoM3BOANTCS aHaNU3 KpUBbIX,
OrpaHMYNBaIOLLNX LUTPUXOBKY, 1 MOMbITKA CO34aTb HA X OCHOBE KOPPEKTHYIO rpaHnLly
LUTPUXOBKM, T.€. 6€3 pa3pbiBOB 1 HANOXXEHUI KOHTYPOB.

N3MeHeHue KoMrniiekma nocmasku
B koMnnekT nocTtaBku BKOYEHO npunoxeHne KompasFlow, npegHasHayeHHoe Ans
moaenupoaHusi B KOMITAC-3D npoueccoB TEYEHNS XNOKOCTEN M ra3os.
[nsa paboTbl C NpUoXeHnem TpebyeTcst OTAeNbHO onnavyMBaemMasl NMMLEH3NnS.

Omnuyusi eepcuu 17.1 om eepcuu 17

O6uwee
- TlosaBunucb cregyoume BO3IMOXHOCTM HacTponkn nHTepdenca KOMIMAC-3D:

- Hactpornka naHenen B IHcTpymeHTanbHom obnacTtu. [Insa 3Toro CNy>XUT KOHTEKCTHOE
MeHto naHenu. OHO coaepXuT crnegyroLine KOMaHabl:

- Yeenuyumb/YMeHbWUMBb NaHesb Ha 0OUH cmosibey —
yBENMYNBaET/YMEHbLUAET Ha €AMHULLY KONMYECTBO KOMOHOK AS1s1 OTOOpaXXeHus
koMaHA Ha naHenu. MNpu go6aBNeHUN KOMOHKW LUMPUHA NaHeNn YyBENNYMBAETCS, B
pesyrnbTaTe Yero CTaHOBUTCS BUAHO Gonblue KOMaHA, a npu yaaneHumn —
HaobopoT.

- [Moka3zamp Ha naHesnu ece KOMaHObI — 0OGAaBNAET Takoe KONMMYeCcTBO KOMOHOK,
NPU KOTOPOM BCE KHOMKW NaHenu CTaHOBATCA BUAHBbI.

- Jo6asumb KOMaHObI... — BbI3bIBAET AMAnor, B KOTOPOM MOXHO BblbpaTb
KomaHAabl Anst gobaeneHnsa Ha naHenb. OOHY M Ty e KOMaHOy MOXHO BKIMIOYUTL B
COCTaB HECKOIbKUX NaHenen.

- YO0anumb KomaHOy — VCKIO4aeT KoOMaHay M3 naHenu. Ecnm KOHTeKCTHOe MEHHo
BbI3BaHO Ha 3arofioBke Unu Ha cBo6oaHOM MecTe NaHenu, To AaHHasi KoMaH4a B
HeM OTCYyTCTBYeT.

- CoxpaHeHue paboyero NPoCTpPaHCTBa, T.€. CneayloLwmx napameTpoB:
- Tema,
— UBEeT NoACBETKY,

LBET 3HAYKOB,

Habop KomaHg Ha naHensx,

pacnonoXxeHue naHemnen.
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KomaHabl coxpaHeHusi, Bblbopa 1 yaaneHust paboymx NpoCTpaHCTB HaxXoO4AaTCs B

MEHI0, Bbl3biBaeMoM KHonkon Hacmpoltika B 3aronoske okHa KOMITAC-3D.
HocTyneH BbIGOp cneumanu3auun ona yeptexen n getanen. Cneumranmsauyus
OOKYMEHTa yKasblBaeT Ha TUMN ero COAEPXXMMOro, B 3aBUCMMOCTM OT KOTOPOrO B
OOKYMEHTE JOCTYNeH TOT Ui MHOW Habop MHCTPYMEHTOB. [pyrummn cnoBamu,
cneumanusauumn oTrmyalTCs COCTaBOM KOMaHA B MEHIO 1 B VIHCTpyMeHTanbHom
obnactu. Cneunanusaumio BbIGUpaeT Nonb3oBaTerb NPU CO34aHNN JOKYMEHTA.

Hanpumep, ecnv HoBas geTanb co3gaHa co cneuvanusauuven Jlucmoeasi demarsib, TO
B HEW NPUCYTCTBYIOT KOMaHAbl IMCTOBOro MOAENMPOBAHMSA U OTCYTCTBYIOT KOMaHAbI
TBEPOOTENBHOro MogenupoBaHna. COOTBETCTBEHHO, B «0ObIMHOMY» AeTanu (co
cneunanusauven femans) Ha060poT, eCTb KOMaHAbl TBEPAOTENBHOIO
MOOENUPOBaHUA N HET KOMaHZ NMMCTOBOIO MOAENMPOBaHUS.

Bo Bpemsi paboThbl C JOKYMEHTOM €ro cneumanm3aumio MOXXHO MEHSATb C MOMOLLbIO
KOMaHA 13 MeHo Paln — Cneyuanu3ayusi. 310 He BNMSIET HA 00bEKTbI JOKYMEHTA,
CO3[aHHble OTCYTCTBYHOLUUMM B TEKYLLEN Crieumanmsanmm komaHgamu. Mpu
HeobX0ANMOCTM 3TN 0O BEKTLI MOXHO peaakTUpoBaTh 00bIYHBLIM 0Opa3om 6e3 CMeHbI
cneyvanusaumn.

[opa6boTaH KoHdurypatop:

- Ona mogyna KOMMAC-3D nosieunack onuus lMosyvyams JIUYeH3UH
aemomamud4ecku. [lybnupyet onumio Aemomamuydecku nosay4ams JIUYEeH3UI
Ha pabomy ¢ KOMITAC-3D B HacTpoe4YHOM Anarnore u OQHOMMEHHYI0 KOMaHay B
MeHtio Hacmpolika KoHdurypaTopa.

- [na npunoxeHun nosisunace onumsa AemomMamuyecku noodkaroYams rnpu 3arnycke
cucmembi. KomaHaoa Omkmoyamb KOMITAC-npunoxeHusi npu ebixode u3
cucmewmbi B MeHo Hacmpolika KoHdurypatopa (1 onuma Omksirodams
6ubniuomeku npu e8bixode U3 cucmemMbl B HACTPOEYHOM AMarnore) UCKMYeHa.
CocTosiHMe NpUOXeHNS Ha MOMEHT OKOHYaHUS ceaHca paboTbl (MOLKITHYEHO UMK
OTKITHOUEHO) BonbLue He coxpaHdaeTcd: npu criegytowem 3anycke KOMIMAC-3D
NOAKIYATCA Te NPUINOXKEHUS, NS KOTOPbIX BKIOYEHO aBTOMaTM4ecKoe
noakntoyeHne. PyyHoe ynpaBneHnem noakntoyeHnemM no-npexxHemMy AOCTYMHO.
PekomeHayeTcs oTknoYaTb aBTOMaTUYECKOE MOAKITHYEHMEe TeX NPUNoXeHun, Ans
KOTOPbIX KONIMYECTBO CETEBbLIX NIMLEH3MI MEHbLLE, YEM KONMYECTBO paboymx MecT.

- [ob6aBneHbl KOMaHAbl 3aMeHbl UMEetoLEeNncs KOHUrypaumm:

- CMeHumb KoHghu2ypayuro... — 3aMeHsAeT TEKYLLYIO KOHpUrypaumo ykasaHHOM
none3oBaTenem. [locrne BbI30oBa KOMaHAbl MOABNSETCS AMaror, B KOTOPOM
TpebyeTca ykasaTtb pann *.kit.config, n3 kotoporo 6yayT n3BneyeHbl AaHHbIE
KOMMnekTa.

- BoccmaHoeumb ymon4ameribHyr0 KOHghu2ypayuro... — 3aMeHSAET TEKYLLYIO
KOHUrypaumo ymonyaTteribHOW.

[o6aBneHo HoBOe cMCTeMHOE CBOWCTBO Paccekamb Ha pa3pe3ax, OHO MOXeT UMEeTb
3Ha4veHue «[da» nnm «Het». CBOMCTBO NpeAHas3Ha4YeHo Ans UCNONb30BaHWS B
MoZensx; OT Hero 3aBucuT, byaeT AaHHas MoAenb NokasbliBaTbCA pacCcev4eHHON Ha
pa3spese/cedeHnn B acCoOUMaTMBHOM YepTeXe Uin HeT. Takum oBpasom MOXKHO
3apaHee, T.e. 40 CO3[aHns B YepTexe paspesa/ceveHuns, onpeaennTb Hepaccekaemble
petanu. Nocne co3gaHus Buaa ynpasneHue paccevyeHremM aetanemn no-npexHemy
Npou3BOANTCS C NOMOLLIO KOMaHAbl He pa3pe3amb 13 KOHTEKCTHOro MeHo B [lepese,
Tak Kak M3aMeHeHne 3Ha4YeHns1 CBOMCTBA B YepTeX He nepefaeTcs.
MosiBUNack BO3MOXHOCTb BKMOYEHUS B B1ubnunoteky anemeHTos (*.kle) txt-cpannos. B
AanbHenLWeM CoAepXnMoe aTux annos AOCTYNHO ANS BCTaBKU U3 GUbnNnoTeku B
KayecTBe TUMOBbIX TEKCTOB.

[1BOMHOM LLENYOK Ha UMEHN OOKYyMeHTa B [lepeBe NOCTPOEHNSA 3anyckaeT KoMaHay
pedakTMpoBaHUSA CBOWCTB ANs AOKYMEHTa OAaHHOro Tuna: MoAernb, YepTex 1 T. 4.

[MaHenb napaMeTpoB aBTOMAaTMYECKUN BKMNOYAETCH (ecnu Obina OTKIYeHa) nnm
aKkTMBU3NpyeTcs (ecnu Obina 3akpbiTa Apyron naHenbto, Hanpuvep, [lepesom
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NOCTPOEHUs1) Npu 3anycke n6oro npowecca, ynpaBneHe KOTOpbIM OCYLLECTBNSETCSA C
nomotubto MaHenu napameTpos.

Mpw paboTe ¢ rpacddny4eckumMmn JOKyMeHTaMmn 1 TpeXMepHbIMU MogenaMu cTana
[OCTYyMNHa KOHTEKCTHasA NaHenb.

TpexmepHoe modenuposaHue

MosiBUNack BO3MOXHOCTb CMEHbI CXeMbl ocBeLLeHMs. ONTUMarnbHbI BapuaHT
OCBELLIEHUS AN KOHKPETHOW Moaenu onpegensertcsa ee hopmon. Hanpumep, ecnu
obLwas dopma mogenm — Kopob, To AN ynyyweHns BUOUMOCTM BHYTPEHHNX
3NEeMEHTOB KOHCTPYKLMM pekoMeHayeTcsa cxema OceewjeHue mpemMsi ucmoYHuUKamu.
KomaHabl BbiboOpa cxembl OCBELLEeHUS HaxoasaTcsl B MeHio Bud — Cxema oceeuwleHusl.
BBeneHa HacTporika OTPUCOBKN YCINOBHOrO n3obpaxeHusi pe3bbbl. MNonb3oBaTernb
MOXET BKIIOYUTBL/OTKINIOUUTL OTPUCOBKY O4EPKOB LMnMHApa, nsobpaxatoLlero pessdy,
1 BblIOpaTb CTUIb NIMHUK: CNMOLWWHAs UK NYHKTMpHasA. HacTpoika nponssoguTcs B
ananore Hacmpoltka — lNapamempsl... — Cucmema — Pedakmop modenel —
YcnoeHoe u3obpaxeHue pe3bbbl. 1300paxeHne pe3bObl B BUAE ABYX MYHKTUPHBIX
okpyxxHocTewn cootBeTcTByeT [OCT 2.056-2014.

Ecnn petanb co3gaHa co cneumanusaumven Jlucmoeasi demarsb (a Takke ecnu
cneunanusaums Jemans naveHeHa Ha Jlucmoeasi demarb), TO B HE aBTOMATUYECKN
dopmupyeTcsa Habop NepemMeHHbIX TIMCTOBOro Tena. 3HayeHus nepeMeHHbIX
COOTBETCTBYIOT HACTPOWNKe ANsi HOBbIX AeTanen. bnarogaps atomy nepeMeHHble
NNCTOBOrO Tena MOXHO M3MEHUTb A0 ero NOCTPOEHNd B AeTanu.

Ecnu B pexnme oToGpaxkeHusi pa3MepoB BbiderieHa onepaumsi, 6asupytoLlascs Ha
3CKM3e, TO NoKa3sbiBalOTCS He TOMbKO pa3Mepbl onepaumn, HO U pa3mepbl 3TOro 3ckm3a
(Npu ycnoBuu, 4YTO OHU B HEM CO3aaHbl). Hanpumep, Ansa onepaumu BblaaBnvMBaHus
OyayT nokasaHbl pasMepbl 9CKM3a-cedeHusi, ans pebpa XecTKOCTU — pasmepbl 3CKN13a,
onpeaensioLLero BHeLHUIA KOHTYp pebpa.

pagpuyeckue oOKymMeHMbI

MosiBuNack BO3MOXHOCTb cO30aHnA 6onee 04HOro OTBETBIEHMS Y LLEPOXOBATOCTH,
pa3MeLLaeMon Ha Noske NNMHUN-BbIHOCKWN. Ecnn Touka Havyana oTBETBEHMS
oKasblBaeTcs 3a npegenamu obbekTa, ykasaHHOro Arns NpoCcTaHOBKM 0603HAYeHns!, TO
3TOT 0OBbEKT NpoANeBaETCHA TOHKOW NTMHUEN.

Ecnn o6bekToM Anst npocTaHoBKM Gasbl SBNSETCA BbIHOCHAsA NMHNUSA pasmepa, To
0603HaveHne MoXeT BbITb 3ahMKCMPOBAHO B MOMOXEHUW, MPU KOTOPOM Havano
OTBETBMNEHNS COBMafaeT C KOHLIOM pa3mepHor NuHun. bnarogaps aTomy B crnyyae
HaKIMOHHbIX BbIHOCHBIX NHWUIA Gonblue He TpebyeTcs A0oMNONHUTENbHAsA pa3meTka ans
COBMELLIEHNS YKa3aHHbIX TOYeK.

YcoBepLleHCTBOBaHa NPOCTaHOBKA YriioBOro pasMmepa: eCfiv BTOpOM CTOPOHOW
obpa3mepnBaeMoro yrna sBnseTcs BepTukanbHasa Unm ropu3oHTanbHasa npsmas, 1o ee
Hanu4yue B BuAe obbekTa yxe He obsizaTensHo. Nocne ykazaHusa nepBon CTOPOHbI yrna
HY>KHO HaXkaTb KHOMKY BbI6pamb ecrnomo2amesnbHyro npsiMyro Ha [NaHenu
napamMmeTpoB. 3aTeM criegyeT ykasaTb HY>KHbI (PaHTOM — FOPU30HTaNbHOW UMK
BepTUKanbHOM NPAMON, NMPOXOAALLEN Yepe3 Hayarno unm KoHew, NepBon CTOPOHbI yria.
BbiHOCHas nuHMs pa3mepa, COOTBETCTBYIOLLAA «OTCYTCTBYHOLLEN» CTOPOHE yrna, 6yaet
HaYMHATbCS B €r0 BEPLUUHE.

TeKCTbl C HAa3BaHMAMU NPUBA30K, OTOBpaxatoLmnecs OKOMo Kypcopa npuv BbIMOMTHEHUN
NPUBA30K, 3aMeHeHbl 3HaYKaMu.

MacwTab cosgaBaemMoro Buga MoxeT aBToMaTnyeckn 4ob6aBnsATLCA B €ro Haanuchb,
ecnu aToT MacwTab oTnnyaeTcsa OT yKasaHHOro B OCHOBHOW Haanvcu. [laHHas
BO3MOXHOCTb BKIHOYaeTcs onunen Brmroyams @ Hadnucb euda macwmao,
OT/IMYHBIN OT YKa3aHHOro B OCHOBHOW HaAMMCK B Auanore HacTpomrkn Buaa (418 HOBOro
yepTexa Bbl3blBaeTcs komaHgon Hacmpoltka — lNapamempebl... — Hoeble
dokymeHmsbl — paghudeckuii dokymeHm — [Mapamempbi dokymeHma — Bud, a
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ans Tekywero — Hactpounka — MapameTpbl... — Tekywun yeptexk — lNMapameTpbl
AoKymeHTa — Bup).

O6paTtnTe BHMMaHMEe Ha TO, YTO CpaBHEHME MacLUTaboB NMPOM3BOAUTCS TOMBKO Npwu
cosgaHun BnaoB. MameHeHne maclutaba nmetoLeroca Buaa unu ykasaHue gpyroro
mMacwTaba B OCHOBHOW HaAMMUCK YepTexa He BNUSIET Ha COCTaB Hagnucen B1aoB.

B komaHge AemonuHusi Tenepb MOXHO BblbpaTh, YTO ByaeT yka3aHo AN NOCTPOEHUS:
0OBEKTBI MW TOYKK. [Ns 3TOro CnyXmTt kHonka Bbi6op 6a308020 o6 bLekma Ha
MaHenn napameTpoB. 1o ymon4yaHuio OHa He HaxaTa, T.e. BKIMOYEHO yKa3aHne TOYeK.
KomaHga Pa3mvep ebicombi nepeuMeHoBaHa B OmmMemeka ypOeHsi.

B komaHgax, koTopble Ucnonb3yT 6onee ogHOro onopHoOro o6bekTa (Hanpumep,
OKpy)XXHOCMb, KacamesibHasi K mpeM KpuebIM), NosiBUNacb BO3MOXHOCTb OTMEHATb
BblOOp 06 beKTa NOBTOPHBLIM €ro ykazaHnem. OTO NO3BOMSET OTMEHUTb BbIOOp 06beKTa
B rpachmyeckon obnactu, T.e. 6e3 obpaweHus kK lNaHenn napametpoB. ObpaTute
BHMMaHWE Ha TO, YTO Takon cnocob OTMEHbI 4OCTYNEH TOMbKO 4O OKOHYaHMsA npouecca
Bblb6opa. Ecnn BbIGOp yXe 3aBepLueH (T.e. BO BpeMsi 3afaHusi napaMeTpoB 00beKToB),
AN OTMeHbI ykaszaHusa ob6bekTa HY)KHO yaanuTb ero HasBaHue U3 COOTBETCTBYIOLLLErO
nons NaHenu napameTpos.

lNapamempu3sayus

KomaHnabl BbipogHsImb mo4YKku no eepmukasnu, BbipoeHsimb moyku rno
2opu3soHmarnu, BepmukanbHocmb v lopu3zoHmManbHocmb 06beANHEHbI B KOMaHAY
BbipasHugsaHue. KomaHaa MeeT ABa pexuMma:

- AemomamuyecKuli — 13 ABYX BO3MOXHbIX HarnpaBneHnn BbIpaBHUBaHUSA (Mo
rOpM3oHTanu Unu rno BepTukKanun) BolbMpaeTcs TOT, K KOTOPOMY Brnvxe Tekyluee
nonoxeHue ob6bekToB. Taknm obpa3omM, B 3TOM pexume OTPE30K C YroM HakrnoHa
15° cTaHeT ropusoHTasnbHbIM, a C Yriiom 75° — BepTUKanbHbIM.

— BbipasHueaHue rno npsiMbIM — HarnpasfeHsi BbipaBHMBaHUSA OTOOpaxatoTcsa Ha
3KpaHe B B1ae (paHTOMOB rOpU30OHTarnbHOM 1 BepTUKanbHOM NpsmMbix. Beilbpas ogHy
13 HUX, NOMb30BaTeNb SBHO 3a4aeT HanpasneHVe BbipaBHUBAHMS.

[aHHasa gopaboTka ynpoLuaeT HanoxeHne nNepedncrieHHbIX OrpaHUyYeHnin B aCKM3e, Tak
Kak, B OTIiM4ME OT YepTexa u pparmeHTa, nsobpakeHne B 9CKM3e 4YacTo OKa3blBaeTCs
NOBEPHYTO OTHOCUTESbHO CTOPOH 3KpaHa, YTo 3aTpyaHAeT onpeneneHue
rOPU30HTaNbHOIO N BEPTUKAIIbHOIO HaMnpaBieHWNA.

Komangbl PaeeHcmeo paduycoe n PaeeHcmeo OnuH 06beanHeHbl B KOMaHAy
PaseHcmeo.

[obaBneHa komaHaa KoHueHmMpu4yHocmb, HaknagsiBawlwasi Ha 06BLEKThI
OAHOMMEHHOEe orpaHnyeHme. Komanaa paboTaeT ¢ OKpYKHOCTAMM, annuncamu, a
TaKke ayramm OKpY)XHOCTEN U SNIIMMNCOB.

Paboma co ceolicmeamu u om4yemamu

OuNbTPbI, CO34aHHbIE B OTYETE, aBTOMATUYECKM COXPaHAOTCA B 9TOM OTYETE A0
OKOHYaHusi paboTbl ¢ HUM. B accoumnaTtMBHOM OTYETE, BCTABNEHHOM B rpachmnyeckuii
OOKYMEHT, COXpaHeHHble UINbTPbl MOXXHO MPOCMOTPETb, OTPeaaKTUpOBaTh UMK
OTKIMOUYUTb, OTKPbIB OTYET B OKHE NOATOTOBKM AaHHbIX.

Ecnn npn paboTte ¢ 0T4ETOM B OKHE MOArOTOBKM OAHHbIX BKMNOYEH OunbTp, TO B
npaBoM BepxXHeEM yrny rpadumyeckon obnactn otobparkaeTcst 3Ha4Y0K pexunma
dumnbTpauuun. LLlenykom Ha 3HayYke MOXHO BbINTU U3 peXMMa, T.€. OTKIIOYNTD
dvnbTpaumio.

MosaBmnnack BO3MOXHOCTL NOSyYEHUS B OTYETE KOFIOHKWN CO CChISNIKOW Ha CBOMCTBO
OOKyMEHTa, Mo KOTOPOMY COCTaBnseTcsl oT4eT. Hanpumep, B oT4eT No cOOpKe MOXHO
BKIMOUYNTb 0603HaYeHEe 1 HAaMMEHOBaHWE 3ToN COOPKM UK AaHHble O ee macce. [Ang
CO3[aHUSA TakoW KONMOHKM HY)KHO OTpedakTMpoBaTb CTUNb oT4yeTa: AobaBuntb ctonbey, n
B CMMCKe CBOWCTB ANA Hero BbibpaTb CTPOKy «Ccbifika Ha CBOMCTBA JOKYMEHTa».
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I'Ipvl M3MEeHEHUN COCTaBa OTHETAa (Hanpmmep, BKMNKOYEHUN B OTYET HOBbIX CBOMCTB UMK
O6'beKTOB) d)I/IJ'IprbI He 06paCbIBa|'0TCFI, a NPUMEHAKTCA K HOBOMY COCTaBy OTHeTa.

HaCTpOVIKa 3arosfioBka («UJaI'IKI/I») Ta6J'II/IL|,bI Tenepb COXpaHAETCA B CTUIE OTHETAa.

Paboma co cneyudukayueli

MosiBUNachk BO3MOXHOCTb OTKMOYEHUSI Nepeaayn AaHHbIX B cneuudukaumnio, Kotopas
BbINOSIHAETCS NPW COXPaHEHMM NOAKMIOYEHHOrO K 3TOW cneumndukaumm aokymeHTa. Ons
aToro cnyxut onuus lNMpu coxpaHeHUu 0oKymMeHma nepedaeamsb OaHHbIE 8
cneyugukayuro B ananore Hacmpolika — MNapamempbi — Cucmema — Pedakmop
cneyugukayuli — Mapamempbi 06Ho8neHuUsi oKymeHmoa. OTKN4eHne
nepeaayn gaHHbIX MOXET NoTpeboBaTbCs, eCriv OHa 3aHMMaeT MHOIO BPEMEHMU
(06bI4HO NpU COXpaHEHMN HACbLILLLEHHOW COOPKKN, ECIM OHA 1 €€ acCOoLMaTUBHbIN
yepTex NoAKMYeEHbI K cneumdukaumm).

YnpaBneHne JOKyMeHTaMu, NOAKIMHYEHHbIMU K cneumdukaumm, Tenepb NpoM3BoaANTCS
He B guarnore, a Ha NaHenn napameTpoB. COOTBETCTBYOLME SMIEMEHTbI YNpaBreHns
NosIBNAIOTCA Ha HEN NOCHe Bbi30Ba KOMaHAbl YnpaesieHue c60pkodl.

Umnopm u akcnopm

MosiBunack BO3MOXHOCTb YTeHusa dannos popmata JT u 3anucu B aToT dhopmar. MNpu
HACTPOWKe YTEHUA MOXHO yka3aTb TUMNbl 0OBHEKTOB, KOTOPbIE AOMMKHbI ObITb
KOHBEPTMPOBAHbI, @ TAKKe BKMOYNTb CLUMBKY NOBEPXHOCTEN M 3a4aTb €e TOYHOCTb, a
npv HacTPOWKe 3annucu — ykasaTb TUMbl 0OBEKTOB, BKNIOYMUTL 3aNUCh TOMbKO BUOUMbIX
06beKTOB, Nepeaavy LBeTa 1 BbibpaTtb reomeTpruyeckoe npeacraBneHume:
TPUaHrynaums, ToMHas reoMeTpusa unu u 1o 1 gpyroe.

BoamoxxHa aBTOMaTuyeckasa 3anuce mogenu B oopmat JT npu Kaxkaom ee CoOXpaHeHuu.
BkntoyeHme n HacTponka 3anvcn NponsBoanTCA B Ananore, Bbl3blBaeMOM KOMaHO 0N
Hacmpoika —lapamempel... — Cucmema — Palsibl — Aemomamu4deckull
akcropm.

MosiBunacb BO3MOXHOCTb nmnopTta dannos dopmata STEP AP242 1 skcnopTta
dannos B 9TOT hopmMat. HacTporika akcnopTta Takas xe, kak ans gopmarta STEP
AP214: MOXHO yKa3aTb, YTO MMEHHO HY>XHO 3anucbiBaTb (Terna, NOBEePXHOCTU, KpMBbIE U
T.4.), BbibpaTb CMCTEMY KOOpAWHAT, BBECTU MM aBTOpa, Ha3BaHWe opraHm3auum u
KOMMeHTapuin. Hactponka uMmnopTta Takas xe, Kak 45fs ocTanbHbIX Bepcui hopmarta
STEP.

MosBMNacb BO3MOXHOCTbL HAcTponkmn akcnopta B doopmat VRML. HactpoeuHbin gnanor
BbI3bIBAETCHA N3 MEHIO KHOMKNM CoxpaHumb B Avuanore coxpaHeHust dpanna m
nNpegocTaBrisiET TE e BO3MOXHOCTU, UTO 1 Anarnor HacTporku 3anucu B coopmat STL:
BbIGOp AKCNOPTUPYEMBIX OOBHEKTOB, HACTPOMKY TOYHOCTU annpoKCcMMauuK, ykasaHue
CUCTEMbI KOOPAVHAT U e4MHUL N3MEePEHUS ANMHbI, BKNIOYEHNE/OTKITIoYeHne nepeayn
uBeTa.

Mpun akcnopTe c6OPOK C HENOMHOW 3arpy3Kon BCe KOMMOHEHTbI MPUHYANTENBHO
3arpyxatotcs. Npu HeobxoanMMOCTK 3anpalumMBaeTCcsa Naposib TUna 3arpysku.

lpunoxeHus
HopaboTaHo npunoxeHne MeHedxep munoebix 3/1eMeHMos.

PaspaboTaHa 64-pa3psigHasn Bepcusa npunoxeHusi. OHa paboTaeT ¢ 64-pa3psaHomn
Bepcuen KOMIMAC-3D, HaunHas ¢ 17.1.

BHumaHue! bubnmotekn *.tim, cosgaHHble B 32-pa3psgHbix Bepcuax MeHemxepa

TMNOBbLIX 3IEMEHTOB, He ByayT OTKpbIBaTbCA B 64-pa3psagHon Bepcun MeHeaxepa.

MpunoxeHne agantupoBaHo K HoBomy MHTepdency KOMIMAC-3D v17:
- [obaBneHa MHCTpyMeHTanbHasa naHenb NPUNoXeHus.

- KomaHgpbl npunoXxxeHus BKNHOYEHbI B HAOOPbI MHCTPYMEHTArbHbLIX NaHenemn
YepuyeHue n C6opka.
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N3MeHeHuUe KoMrisieKkma nocmaeku

B koMnnekT noctaBku BKNoYeHO npunoxeHune PeyeHzeHm dokymeHmoe KOMITAC-3D.
MpunoxeHne no3sonsaeT 400aBNATb K JOKYMEHTY 3aMeYaHunsi U COXpaHATb X B dharine
OOKYMeHTa.

3amevaHus COXpPaHAKTCA aBTOMATUYECKN NPU COXPAaHEHUN N 3aKPbITUN OOKYMEHTAa, a
TakKxKe rNMpu OTKIKOYEHUN NMPUNOXEHNA. B panbHenwem 3amevaHns MOXXHO yoandaTtb Unu
A06aBnATb K HAM NPnU3HaK «UCrpaBJiEHO». Homep 3aMevaHus, I'IOJ'Iy‘-IGHHbIVI MM Mpun
Cco3aaHnn, NSAMEHUTb HEeNb3A.

PeueHauposaHune goctynHo ansa KOMITAC-4epTexei.
lMpumeyaHue: MNpunoxeHne BxoauT Takke B kKomnnekT noctaBkm KOMIMAC-3D Viewer.
OTaenbHO onnaymMBaemMas nuueHs3ns ans paboTsl ¢ NPUNoXeHnem He TpebyeTcs.

Omnu4us eepcuu 17 om eepcuu 16.1

O6uwee
- PaspaboTtaH HoBbIl rpadudecknin nHtepdenc KOMIMAC-3D:

- WHcTpymeHTanbHble naHenyn o6beanHeHbl B Habopbl. Kaxabii Habop crnyxuT ans
BbINOSTHEHMSA onpeaeneHHon 3agayn. [Npu paboTe ¢ pasHbIMK TUNaMn JOKYMEHTOB
Habopsbl pasHble. Hanpumep, B Mogenu ectb Habop AN TBEPAOTENbHOro
MOOENUPOBaHUSA, AN KapKacHOro 1 NOBEPXHOCTHOrO MOAENNPOBaHUS, ANg paboTbl C
3CKM30M 1 T.4. [na ygobcTBa HEKOTOPbIE NaHEeNM BKNOYEHbI B HECKONBbKO HAabopoB.
Tekywnn Habop oTobpaxkaeTcs B IHCTpyMeHTanbHom obnactu, KoTopas HaxoanuTca
BBepxy okHa KOMIMAC-3D. [Ina nepekntoveHns mexay Habopamu Ciy>XuT CrmMcok
HabopPOB, PaCMNOSIOXKEHHLIN B NeBon Yactn HCTpymMeHTanbHon obnactu. MNpu
HeobxoaMmocTu NobyLo NaHenb Habopa MOXHO BbIBECTU U3 NHCTpyMEHTarnbHON
0o6nacTi 1 NPUKPENUTb K rPaHnLLE OKHa U OCTaBUTb NiaBatoLLen

- lNogasmnace NMaHenb ObICTPOro AocTyna, cogepkallas Komanabl Bolbopa pexnma,
ynpasneHus nobpaxeHvem n gpyrme. Ee coctaB 3aBUCUT OT KOHTekcTa. [1o
ymonyaHuio NaHenb GbIcTporo goctyna HaxoguTtea nod VIHCTpyMeHTanbeHom
obnacTblo.

- KomaHgpbl co cxoxen oyHKLMOHANbHOCTbIO 00begMHEHbI B Fpynnbl.

- nepeKOMI'IOHOBaHO [MaBHOE MEHI0: N3MeHeHbl Ha3BaHUA HEKOTOPbIX KOMaHA U
MYHKTOB MEHI0, a TaKxXe Ha6op M COCTaB MYHKTOB.

- lMaHenb cBOMCTB N OkHO CBoNncTBa 06beaunHeHbl B MaHenb MapameTpos. Mpu
BblaeneHnn obbekTa Ha Hen 0ToGpaXKatoTCA M AOCTYNHbI ANs pe4aKTMPOBaHUS ero
CBOWCTBA, a Npu co3aaHnm obbeKkTa — aneMeHTbl, ynpaBnsaoLwme nocTpoeHnem. ITu
3N1IEMEHTLI CrpyNnMPOBaHbl B CEKLINN.

— C uenbto yCKOpEeHUs NOCTPOEHUN U3MEHEHbI NPUHLMNLI paboTbl KOMaHA;:

— BonbWNHCTBO KOMaH, OOCTYMNHbI BHE 3aBUCMMOCTU OT TOr0, €CTb I B JOKYMEHTEe
YCNOBMSA A5 UX BbINOSTHEHWUSI UM OOBEKTBI HY)XKHOro Tuna. Bo MHOrMX crny4vasax atu
YCNOBUS UM 06BbEKTbI MOTYT BbITb CO34aHbI Y>Ke NOCre Bbl30Ba KOMaHAbI.
Hanpumep:

- B rpadunyeckoMm JOKyMeHTe MOXHO CHayarna Bbl3BaTb KOMaH4y pedakTupoBaHus, a
3aTeM yKasaTb pefakTupyemMbll OO beKT;

— B MOAENN MOXHO M3 peXnma TpeXMEPHbIX NOCTPOEHUIN BbI3BaTb KOMaHAOY
co3gaHusa rpagudeckoro obbekTa — aBToMaTU4eCcKM 3anycTuTcsa npoLecc
pasMeLleHUsa 9CKM3a, NMO3BONSAIOLWNIA YKa3aTb CYLLEeCTBYIOLLYIO UM co34aTb HOBYIO
NNOCKOCTb, 3aTEM B PEXMME 3CKM3a 3anycTutca BolbpaHHas komaHaa.

- Ecnu B npouecce onepaumu 3agaHo AOCTaTOYHO NapamMeTpoB AJ1si NOCTPOEHMs!
ob6bekTa (06 3TOM roBOpuUT Hanu4ne aHToma), TO OH CO34aeTCsl aBTOMaTUYECKN
Npu BbI3oBe No6OI KOMaHAbI, HE BXOAsALLEN B AaHHYto rpynny. Takum obpasom,
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NOATBEPXAEHMNE NOCTPOEHMS He TpebyeTcs.

Hanpumep:

- B rpadpmyeckom JOKyMEHTE MOXHO Bbi3BaTb KOMaHAy NPOCTAHOBKM pa3mMmepa,
Haxo4saCb B pexnme BBoAa TekcTa 0603HayveHnss — obo3HadeHme Gyaet
aBTOMAaTMYECKN CO34aHO C TEKYLLUM TEKCTOM;

= B MOZENu MOXHO BbI3BaTb KOMaHAY NOCTPOEHMS hacku, HAXOOACh B pexume
peaakTUPOBaHUA arieMeHTa BblgaBNMBaHUA — eCnv napameTpbl 3fieMeHTa Obinn
3aJaHbl, TO OH CO3aeTcsl aBTOMaTUYECKN.

- [Npwu BbI30BE OQHOWN M3 CrPYNMNMPOBaHHbLIX KOMaHA, He 3aBepLuas ee, MOXHO NepemnTu
K Ntobor apyron KomaHge 3ToW rpynmbl, HAaXaB KHOMKY Ha MaHenn napameTpos. Mpu
3TOM napameTpbl, 3afaHHble Afs NePBON KOMaHObl, COXPAHATCA, eCrnn NX
MCnonb3oBaHMe BO3MOXHO BO BTOPOW KOMaHAe.

Hanpumep:

- B rpadpmyeckom JOKYMEHTE MOXHO Bbi3BaTb KOMaHAY NOCTPOEHMS NPOU3BOSIbHOMO
OTpeska, yKasaTb ero Havarno, a 3aTeM nepeknioYUTbLCA Ha NOCTPoeHue
napannenbHOro oTpeska — HavyanbHas ToYka OCTaHeTCs yKa3aHHOW,

- B MOOENWN MOXHO Bbi3BaTb KOMaHAy BblAABMUBaHUS, yka3aTb CeYeHune, a 3aTeM
NepeKoYUTLCH Ha BpaLleHne — CeYeHne OCTaHeTCs 3a4aHHbIM.

- BonbLWMHCTBO KOMaHA 3aUMKNEHbl, T. €. HE 3aBepLUalOTCA aBTOMAaTUYECKN Nocne
NPUMEHEHNS.

[opaboTaHbl anemMeHTbl ynpaBneHusi NOCTPOEHWEM:

- Ecnu kypcop ycTtaHOBMNEH B YMCoBOe nose BBoAa, TO BpaLleHne Koneca Mbilin
yBENMYMBaET UMM YMEHbLUAET 3HavyeHune Ha 1, npy HaxaTton knasuwe <Ctrl> — Ha
10, <Shift> — Ha 100.

- Bo Bcex npoueccax, npegnonararowux ykasaHve obbektos, [NaHens napameTpos
COLEPXUT perncTpaTopsbl, rae otTobpaxarTcs CIUCKN yka3aHHbIX OOBEKTOB. YaanaTb
06BEKTBI U3 CMIMCKOB MOXHO MO OQHOMY UMK rpynnamMu.

Ecnu kakne-nnbo n3 o6beKTOB NOTEPSIHBI (yAaneHbl Unn cTanu HenpurogHsl Ans
AaHHOro NOCTPOEHMUS), TO COOTBETCTBYIOLLME UM CTPOKMN BbIAENSOTCA B
perncrpatopax KpacHbIM LIBETOM, a Ha3BaHWs 3aMeHATCS TeKCTOM «OObekT
NOTEPSAHY.

HopaboTkn, ces3zaHHble C ynpaBneHveM nuueHsnamm Ha mogynu KOMIMAC-3D vnm

NPUNoXeHus:

- B cnyyae noTepu nuueH3umn NponsBOAMTCA OAHOKpaTHas aBTomMaTmu4eckast nonbiTka
ee NoBTOPHOro nony4eHus. Ecnv oHa okasbiBaeTCca Heyaa4yHON, BblgaeTcs
coobueHne o notepe nuueHaun. MNMocne yctpaHeHnsa npobnem cnegyeT Bbi3BaTb
KOMaHAy BoccTaHoBneHus nuueHsumun. MNepesanyck KOMIMAC-3D 6onblLue He
TpebyeTcs.

- Bpewms, B Te4eHMe KOTOPOro MOXXHO COXPaHUTb AOKYMEHT Nocre notepun nuueHsmm,
bonee He orpaHMYMBaEeTCA.

BeeneH gnanor KoHghueypamop, B KOTOPOM NPOM3BOANTCH NOLKIHOHEHNE U

oTktoveHne moaynen KOMIMAC-3D n KOMIMAC-Cneuugukauusi, NpUnoxXeHnn,

6ubnunotek n ytunut. B guanore BO3MOXeH NOUCK NPUMOXKEHUI MO HA3BaHUIO U UX
dunbTpaLmnsa No HanM4YMIo NULEH3UN, a TaKKe COXPaHeHe U NpUMEeHeHne paHee

COXpaHeHHoW koHdurypaumn. KomaHaa Bbl3oBa guarnora HaxoguTcs B MEHIO

Hacmpoiika v B meHio lpusnoxeHus.

YcoBeplleHcTBOBaHO [lepeBo JOKyMeHTa:

- [epeBo Tenepb eCTb B JOKYMEHTax BCEX TUNOB. IMA KOPHEBOro anemeHTa
[epesa — ob6o3Ha4veHne n/unu HammeHoBaHue (CornacHoO HaCTPONKe) JOKYMeHTa.

- [epeBo BbinonHaeT yHKUMM MeHexepa OOKYMeHTa, a B rpadomuyeckux
OOKyMeHTax — Takke MeHegxepa BCTaBOK U dpparmeHToB. [MoaTtomy B [lepese
oTobpaxaloTCs 3HaYKK, NOKasbiBaloLLMeE TEKYLLME 3HAYEHUSA pas3fMYHbIX NapameTpoB
06BbEKTOB (HanpuMep, BUANMbIA/CKPbITEIN). LLlenyok no 3Hauky MeHseT 3HavyeHne Ha
NPOTMBOMONOXHOE (ECNY 3HAaYEeHUI ABa) UM PacKpbiBaeT CMNCOK 3HAYEHWUN.
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[BonHow Lwen4ok no Ha3BaHWo obbekTa B [lepeBe 3anyckaeT pefakTupoBaHue
aToro obbekTa. Hanpumep, B rpacdhmyeckom JOKYMEHTE Takmm cnocobomM MOXHO
NepenTn K pedakTMpoBaHUIO NapamMeTPOoB BUAa, a B MOLENN — K pe4aKTUPOBaHMIO
onepaumm.

Ho6asneHbl byHKUUKN nomcka:

Monck komaHgbl NPON3BOANTCSH MO €€ HA3BaHMIO B CrieLmasribHOM Mnorne B NpaBoMn
yacTu 3aronoska okHa KOMIMAC-3D. Bbibop koMaHabl N3 cnncka HangeHHbIX
3anyckaer ee.

PeanunsoBaH nonck o6bEKTOB No Ha3BaHUO B [lepeBe AoKymMeHTa. [JononHUTENBHO
MOXHO BKJTHOUNTb OUIbTP, T. €. YyKa3aTb TUMbl 0OBLEKTOB, Cpeamn KOTOPbIX HYXXHO
nckaThb.

Mpoyre ycoBepLUEHCTBOBAHUS:

NHTepderc MHormx komaHg nepepaboTaH C uenbio yHUduKaumm, yrnpoLeHus

MPOLLECCOB N YMEHbLLEHNS KOnmyecTBa HeobxoaumbIX AencTBuin. B yacTHocTu:

— 3reMeHTbl ynpasneHuns Ha lNaHenu napameTpoB neperpynnupoBaHbl U
nepeMMeHoBaHbI Mo cpaBHeHWUIO ¢ NaHenblo CBONCTB,

— 3N1eMEHTbI ynpaBlieHnAa U3 AnanoroBs nepeHeceHbl Ha MaHenb napamMmeTpoB,
— KOHTEKCTHOE MEHI0 UMeeT B NaHesn ¢ KHOoMkamu.

MoaTBepanTb co3aaHne obbekTa — rpadonyeckoro, TpEXMEpPHOro, oobekTa
cneuundmrkaunum — Tenepb MOXHO HaXXaTUeM CpeaHel KHOMKM UK Koneca MbILUN.

LiBeToBas nHaMKaums pexXMMOB: €CNW BKITHOYEH TOT UMM MHOWM PEXUM (3CKM3,
penaktupoBaHne ob6bekToB crneumndmrkaumm, pasHeceHne c6opku u 1. n.), To
MEeHsIeTCs LBET 3aKknaakv AOKyMeHTa 1 3aronoBka NaHenn napameTtpoB. Hanpumep,
PEeXNMy 3CKM3a COOTBETCTBYET 3ENEHbIN LBET.

Ecnu B OTKPbITOM JOKYMEHTE €llle He caenaHbl UsMeHeHusl, komaHaa CoxpaHumb
HegoCTynHa.

lMocrne BbI3oBa koMaHAbl Nepebopa 06bLEKTOB HA 3KpaHe OTOBpaXKaeTCsl OKHO CO
CMUCKOM OKa3aBLUMXCH Mof Kypcopom o6bekToB. [1pn HaBegeHUn Kypcopa Ha CTPOKY
crnucka COOTBETCTBYOLWMI 00BEKT NoacBeYMBaeTCs B rpadomyeckomn obnactu;
LLIENYOK MbILbIO HA CTPOKE 03Ha4yaeT Bbibop obbekTa.

[ns nepeBoaa dokyca M3 ogHOM obnacTu OkHa B APYryHo yxe He TpebyeTcs
LenkaTb MbiLbIO B 3TOW 06nacTn — JOCTAaTOYHO HABECTU Ha Hee Kypcop.
Hanpumep, BpalLeHre koneca MbIln N3MeHAeT MacluTab oTobpaxeHuss Mmogenu,
€CNnn Kypcop HaxoauTcsa Hag rpaduyeckon obnacTbto, 1 NpokpyynBaeT NaHenb
napamMeTpoB, eCnn Kypcop HaxoauTCa Hag HeW.

MonyunTb MHOPMALMIO O HA3HAYEHUN KOMaHAbl MOXHO, HaBeas Kypcop Ha KHOMKY
Bbl30Ba 9TOM KOMaHAbl 1 3aepXXaB ero Ha HekoTopoe Bpemsi. Ha akpaHe
NOSsIBMSIETCS OKHO C ONMCaHMEM KOMaHAbl, @ ecnv KomaHga HeJoCTyrnHa — ¢
yKa3aHneM npuymnHbl HEOOCTYNHOCTH.

OnTMun3npoBaHa NpoBepka HaNM4Ynsa N3MEHEHUIN B OTKPbITbIX JOKYMEHTax unm
CBSA3aHHbIX C HUMM (MPOU3BOAMUTCS, €CNY NPU HACTPOKKE BKITHOYEH KOHTPOSb 3a
nameHeHuaMmun canos). B pesynbTaTe 3Ha4UMTENBHO COKpaLLEeHbl 3a4EPXKKM Mpu
pabote B8 KOMIAC-3D u npu Bo3spate B okHo KOMIMAC-3D 13 okHa gpyroro
npunoxeHus. 3agepxkn 6N ocobeHHO 3aMeTHbI NMpu paboTe ¢ JOKYMEHTaMu,
pacnonoXeHHbIMN Ha CETEBbLIX pecypcax.

B pasgen JononHumenbsHbie koObI ananora Koobl u HaumeHoeaHusi fjobaBneH
kog Y — YoocToBepsitoLwmii nNCT.

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

BubnunoTtekn ctanun yHnBepcarnbHbIMU, T.€. B HUX OAHOBPEMEHHO MOTYT XpPaHUTbCSH
KOMMAC-dparmeHTbl, KOMMAC-mogenu n KOMIMAC-TeKCToBbIE LOKYMEHTHI.
PacwupeHue danna 6ubnunotekn kle — Kompas Library of Elements. [laHHble
6MObnMoTekn MOryT Takke BKMoYaTb pacTpoBble n3obpaxenuns n KOMMAC-Tabnuubl.
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TpexmepHoe modenuposaHue

CaBur nsobpaxeHus B OKHe MOAEeNN Tenepb NPON3BOANTCS TaK Xe, KaK U B OKHE
rpadomMy4ecKoro JOKyMeHTa — nepeMeLLEHNEM MbILLW C HaXXaToW CpeaHen KHOMKOW Nnu
konecom. [ina BpalleHnss MOAENU HYXXHO NepemMeLLaTh Mblllb C HaXXaTon npaBow
KHOMKOW.

Mpwn yctaHoBKe opueHTaumm HopmMasibHO K... U Npy rnepexoie B PeXuUM 3CcKnsa

NpoOMCXOaANT MUHUMAnbHbIA NOBOPOT MOAENWN, NMPU KOTOPOM YKa3aHHas NoCcKOCTb

CTaHOBUTCS NapannenbHa 3KpaHy.

HoBble BO3MOXXHOCTY yrnpaBrneHns opneHTaunen:

- [octyneH BbIOOp 0AHOM U3 6 NpeaonpeneneHHbIX akCOHOMETPUYECKNX CXEM, B TOM
yncne coorBeTcTBYOWMX ISO. AKCOHOMETPUYECKAsi CXema — COBOKYMHOCTb
rMaBHOro BMAa M COOTBETCTBYHOLLNX €My OPTOroHanbHbIX BUAOB (CneBa, CBEPXY U
T. 4.), N30MEeTpUN n gumeTpmn. BoaMOXXHO co3gaHne nonb3oBaTENbCKON CXEMbI
NyTeM yCTaHOBKW rMaBHOMo BMAa NO TEKyLLen opueHTauum mogenu.

— [Mpun ycTaHOBKe NONb30BATENBLCKOrO BMAa BO3MOXHO OTOBpaXeHue ceveHnss Moaenwu,
KoTopoe 6bINo TEKYLUMM NPU CO34aHNM 3TOro BUAA.

KoMNOHEHT nepBoro ypoBHA MOXHO nepeasuratb B cbopke Mbllbio, 6e3 Bbl3oBa

crneynanbHOM KomaHabl. [ns 3TOro HY>KHO YCTaHOBUTb KypCOp Ha KOMMOHEHTE, HaXaTb

NeBYH0 KHOMKY MbIlWK U nepemeLLaTb ee. Bcnea 3a kypcopom ByaeTt asuratbcs haHTOM

KoMnoHeHTa. Koraa ghaHTOM JOCTUMHET HY>KHOMO MOMOXEHUSA, KHOMKY MbILK crieqyeT

OTNYCTUTb — KOMMOHEHT ByaeT nepemMelleH B ykadaHHOe MeCTO (eCnu 3ToMy He

npenaTcTBYEeT OUKCALMS UK CONPSIKEHNST).

KomaHapbl NOCTPOEHWSI 3NEMEHTOB Bbl4aBNNBaHUSA, BPALLEHWS, NO CEYEHUSAM U MO

TpaekTopuu (BbiBLLAA KMHEMaTUYecKas) Tenepb MOryT Kak 4o6aBnNATb MaTepuan, Tak n

yAanaTb ero — 370 3aBMCUT OT BbiGpaHHOro pesynbTtata onepauunn: O6LeduHeHue,

Hoeoe meno, BbivumaHue vnu lNepecevyeHue. Takum obpasom, yaaneHne obema

MOXHO npeobpasoBaTb B ero gobaesneHne. OToenbHblE KOMaHAbl Bblpe3aHus

COXpaHeHbl, HO UX OTNNYME OT KOMaHA NMpUKNenBaHns NLb B HACTPOVIKe pesynbTraTa

onepaumu No yMosyaHuio.

KoHTypbl B 3CKM3€e ceveHus Ang onepaunn Bbl4aBrvMBaHUS, BpaLLeHWs 1 Mo TpaekTopum

MOryT nepecekaTbcsi. ECnv KOHTYpbl pa30MKHYTbI, TO CTPOUTCH TOHKOCTEHHbIN

9MNEMEHT, a ecnv 3aMKHYTbl — CMNSIOLHON, hopMa CeYeHNss KOTOpOro npeacTasnseT

cobon obbeanHeHne obnacTten, orpaHNYEHHbIX KOHTypamu.

MosiBUNack BO3MOXHOCTb CO3[aHWNS anieMeHTa BblAaBNMBaHWUs, OTCTOSALLLEro OT CBOEro

ceyeHus.

[nsa aToro BblAaBnvMBaHWe AOMKHO NPOU3BOAMTLCA B ABYX HanpaBneHusaX: B OAHOM Ha

NONoXnTENbHOE paccTosiHne, a B ApYyroM Ha oTpuuartenbHoe. OTpuuaTtensHoe

paccTosiHWE NO MOAYM0 AOMKHO OblTb MEHbLLE NONOXUTENbLHOro. B pedyneTtate

NONyYUTCS SNEMEHT, CMELLIEHHbIN OTHOCUTENBHO ceYeHnsi. Takum o6pa3om, 3agaBas

pasnunyHble pacCTOSHUSA BblAABNMBaHUSA, MOXHO CCOOPMUPOBATL HECKOMBbKO OTAEMbHbIX

3MeMEHTOB OJHOI0 M TOro Xe ceyeHnss 6e3 NOBTOPHOro Co3aaHnsa purypbl cedeHmst.

AHanNoOrM4HO MOXXHO CTPOUTb NMOBEPHYTbIE OTHOCUTENBHO CBOUX CEYEHUIN INIEMEHTDI

BpaLLeHus.

Ecnu BblgaBnuBaHne npoussogutcs cnocobom o o6bekma, To HanpasneHme

BblAaBNMBaHUA onpenenseTca asToMmaTU4ecku.

PaclumnpeH dyHKUMOHaN onepawumm no Ce4eHnsaM:

- B kauyecTBe ceuyeHuii MoryT UCMONb30BaTbCs HE TONbKO 3CKMU3bI, HO U Nobble Nrockue
KpuBble 1 pebpa, a Takke NIockue rpaHn Temn u NoBEPXHOCTEN.

— MoXHO 3a4aTb OOHY MUIN HECKONBbKO 06pasyoLLmnX — KPUBbIX, KOTOPbIE OnpeaensitoT
dopmy anemeHTa mexay cedeHusamn. O6pasytome OMKHbI COeaANHSATb CeYEeHNs B
NOopsSiAKE NX PacnorioXeHUs B CrUCKE.

- [MNosiBMNack BO3MOXHOCTb SIBHOTO YKa3aHWs TOYEK CeYeHUI, KOTopble AOMKHbI OblTh
COEeAVHEHbI ApYT C APYroM B pe3yrbTaTe NOCTPOEHUsi. T TOYkM 0BpasytoT Tak
Ha3blBaeMble Lienoykn. KonnyecTeo LenoYek He orpaHnYeHo.
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OTtcyTcTBUE NepeceyeHns yaanseMmoro obbema c Tenom bonee He cunmtaeTcs

owmnbkon. bnarogapst aToMy B Mogenu Tenepb He NosiBNATCA oWwWnbKM, Hanpuvep, B

pes3ynbTaTe NepecTpoeHns nocne U3AMeHeHNs NepemMeHHbIX.

Mpwn cosgaHum getanu B KOHTEKCTE COOPKM MOXHO BBECTM 0B03HAYEHNe n

HanMeHOBaHWe aTon getanun. Kpome Toro, MOXHO ykasaTb, byaeTt nu umeHem panna

0003HayeHne/HanmeHoBaHne/mx KoMOMHaunsa nnn umsi ByaeT BBEAEHO BPYUHYIO.

O6beanHeHbl apyr ¢ APYroM crnegyroLine onepauun:

— cnuparnb KOHU4YecKasi n cnupanb UunnHgpuyeckas, T. €. BO3MOXHO nNpeobpa3oBaHune
OAHOWN cnvnpanu B Apyryto,

— ceyveHune NoBepXHOCTLIO U CEYEHME MO SCKU3Y,

— HamnoXXeHusl CONPSPKEHWI, T. €. BO3MOXHO Npeobpa3oBaHne OHOro COMPSKEHUs B
Apyroe (B 3aBUCHMOCTM OT TUMOB Y4aCTBYHOLLMX B CONPSKEHUN OOHLEKTOB);
HanpuMep, COMNpsHXEHWe rnapasiesibHO MOXHO Npeobpa3oBaTh B CONpsiKeHWE 100
yernom, cosrnadeHue — B Ha paccmosiHUU 1 T.1.

Bynesa onepauunsi Bo3amoxHa 6onee 4yem Hag AByms Tenamu. Npun aTom:

- obbearHeHne Npon3BoaMTCA ANt BCEX YKa3aHHbIX Ten,

— BblYMTaAHWE — M3 NEPBOro Tena ocTarnbHbIX Ten,

— nepeceyeHne — NepBoro Tena ¢ ocTanbHbIMW.

[JopaboTaHa koMaHaa pa3MeLLLEeHNs 3CKN3a:

- B rpaduyeckon obnactn otobpaxaeTcsa anemMeHT 6a3nMpoBaHus, NO3BOMSOLLNIA

CABVHYTb 1 NOBEPHYTb CUCTEMY KOOPAMHAT ackm3a 6e3 obpalueHus k MaHenm
napamMmeTpoB.

- MoXHO yka3aTb 0ObEKTLI, 3aatoLme NONOXEHNE CUCTEMbBI KOOPAMHAT 3CKU3a.
To4yeuHbIn 0OBEKT onpeaensaeT nonoxeHne Havana CK, a NMHEeNHbI NN NITOCKUA —
HanpaeneHne ogHom ua ocen, X unn Y.

- Ocb Z MOXHO HanpaBuTb B 0OpaTHY0 CTOPOHY — 3TO 03HAYaEeT NepPeHOC 3Ckn3a Ha
0oBpaTHY0 CTOPOHY €ro niIoCKOCTH.

YnpasneHue Tunamu 3arpyskm cbopkm n ee KOMNOHEHTOB Npou3soauTcs B [lepese
nocTpoeHuns. YTobbl BKMOUNTL OTOBpaXeHne 3HAYKOB, NOKa3blBaOLLMX TUMbI 3arpy3ku,
HY>XKHO Bbl3BaTb 13 MEHIO HacTponkun [epeBa komaHgy Tun 3a2py3ku. LLlenyok Ha
3Ha4yKe pacKpbiBaeT MEHIO TUMOB 3arpy3kn; Ans cOOpKM B 3TOM MEHIO NPUCYTCTBYET
Takke koMaHaa Tunbl 3a2py3kKu, NO3BONAOLLASA Co34aBaTh U pedakTMpoBaThb TUMbI
3arpysku.

YnpaBneHue reoMeTp1en 1 BBoO4 HaaNMcen paamepoB 1 06o3HavYeHnn ctanm

NMOEHTUYHbBI aHanorM4HbIM NpoLeccam B rpaguyeckoM gokymeHTe. Kak n B

rpadhn4eckoM OOKYMEHTE, TEKCTbl B (haHTOMax pasmepoB 1 0b6o3HaveHuin bonblue He

3amMeHsATCa rabapuTHbIMU NPAMOYTOfNIbHUKAMM.

Pa3mep oT oTpeska 40 TOYKM MOXHO MPOCTaBUTb C NOMOLLbIO KOMaHabl JIUHeUHbIU

pa3mep, yka3aB HyXHble 00bekTbl. KomaHaa JIuHelHbIU pa3mep om ompe3ka 00

MOYKU VCKIOYEHA.

[epeBo NOCTPOEHUS TeKyLLLEro UCNONHEHUSA oTobparkaeTcs B HUXKHeN YacTu [lepeBa

WCMNONHEHWIA, T.€. NepekntioveHne mexay HumMm 6onblue He TpebyeTcs.

Bo Bcex TpexmepHbIx onepaumax 4OCTYMHbI:

— reoMeTpPUYECKUI KanbKynaTop, NO3BONSAOLWMNA U3MEPUTb paccToaHue (Mnn yron)
mMexay o6bekTaMm MOAenu U UCMoNb30BaTb €ro B Ka4eCcTBe 3HaYEHUsI MMHENHOro
(vnun yrnoeoro) napameTpa,

— KOMMpoBaHMe 3HaYEeHUIn NapameTpa B TEKYLLYIO onepauunio U3 pyron Takom xe
onepaumm.

KomaHapbl reoMeTpnyeckoro KanbKynaropa u KonmpoBaHUs 3HayYeHus napameTtpa

HaXOASITCA B MEHI0, KOTOPOE pacKpbiBaeTCs LLENYKOM NOo CTPenke cnpasa OT Ha3BaHWs

nonsa Ansi BBoga fIMHEMHOro UM yriioBoro napameTpa.

Bo Bpems BbINONMHEHMA TPEXMEPHOW Onepauumn B HEe MOXHO CKONMMpPOBaTb NapameTpbl

Opyroun Takon e onepauuun. KHorka Bbl3oBa komaHabl Konupoeamb napamempsbi

Haxoautca Ha NaHenn BbicTporo gocTyna.
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ConctBamn 06bekToB B [lepeBe Mogenu MOXHO ynpaBnaTb U BO BpEMS BbINOSIHEHWS
onepauun. Hanpumep, MOXHO CKPbITb 00bEKTbI, MeLlaloLLne KOHTPONMPOBaTb
NoCcTpoeHMe.

Mpw BCTaBKe KOMMOHEHTA B COOPKY MOXXHO OTKIHOYMTL MOKa3 3TOr0 KOMMOHEHTa C
NOMOLLbI0 KOMBUHaUMKM knaeuw <Ctri>+<Shift>+<H>. [locne 3ToOro Ha akpaHe ocTaeTcs
TONbKO aNeMeHT 0a3nMpoBaHUSA KOMMNOHEHTA. 10 OKOHYaHUN BCTaBKM KOMMOHEHT
CTaHOBUTCS BUAMMBIM.

CnnarH No To4kaM MOXET conpsaraTbcs ¢ 06bekTamm MOAenNu B N06ON N3 CBOMX TOYEK,
a He TOSIbKO B KpanHUX.

HopaboTaH Npouecc HAaCTPOMKN pa3HECEHMSI KOMMOHEHTOB COOPKM:

— BCE MapameTpbl Lara pa3HeceHnsl aBToMaTU4YECKN NPUMEHSIIOTCA NOCne UX 3afaHuns,

— Tenepb PaccTosiHMEe NepPeEMELLEHNSI KOMMOHEHTA MOXHO 3a[jaBaTb MbILLbIO B
rpacpmyeckon obnactn — gnst 3TOro CAYXUT cnewumanbHas odobemMHas CTperka,
oTobpaxaroLwasncst pSAOM C KOMMOHEHTOM.

[nsa noBblWeHNs HAarNAAHOCTU 1 yaobCcTBa MCMONMb30BaHNS U3BMEHEH BHELLUHWIA BUA U

NonoXeHne xapaKTepHbIX TOYEK TPEXMEPHbIX OOBEKTOB.

[opaboTaHo 0603Ha4YeHne gonycka hopMbl M PACMOSIOKEHMS:

— O6o3Ha4yeHne MoXeT OblTb «NPUBA3AHO» K NOJke pa3mepa. [nsa aToro pasmep
[OIMKeH ObITb yKa3aH Kak 00bekT, onpegenstowmnn 6a3oByro NIOCKOCTb Aonycka
dopMbI, 1 Kak 06BbEKT BblpaBHUBAHWS JOMyCcka hOPMbI.

- OTBeTBneHMe 0603HaYEHUS MOXKET ObiTb «MPUBSA3AHO» K KOHLLY pa3MepHOMN NMUHNUM
NMHENHOro MNK yrnoBoro pasMepa. [ns aToro npu 3agaHum KoHUa OTBETBIEHUS
HY>XHO yKa3aTb pa3mepHyto NnHuo. OB6o3HaYeHne JOMKHO fexaTb B NIIOCKOCTM
pa3mepa; npy HeobXoAMMOCTN aBTOMaTUYECKM 40BaBMAOTCSA M3NIOMbl OTBETBIEHUS.

- Ecnv npu cozpgaHmm oTBETBNEHNS yKasbiBaTb rpaHb, YAEpXMBas HaXaTon KnasuLly
<Ctrl>, To oTBETBMNEHME CTPOUTCA NEepPneHaNKYNApHO 3Ton rpaHun. MNpu
HeobXxoanMoCTM aBToOMaTUYeCKM 06aBNATCA N3NOMbl OTBETBIEHMS.

OTOT Npuem AOCTyneH Takke Npu Aob6aBneHn OTBETBNEHUIA K IMHUN-BbIHOCKE.

YcoBepLUeHCTBOBaHbI KOMaHAbl CO34aHNs IMHUN-BbIHOCKM, HOMEPOB NMO3NLINIA,

0003HauYEeHNN MapKUPOBKM U KNENMEHUS:

— 00BbEKTbI, K KOTOPbIM OTHOCUTCSl 0603Ha4YeHne, MoXHO JobaenaTb 6e3 fobasneHus
OTBETBIEHNS,

- pobaensiemMble 06beKThI HEe 06A3aTENbHO A0MKHBLI NepeceKkaTbCa C NIIOCKOCTbIO
0603Ha4eHus.

Ecnu 3HaueHwne cBoricTBa lMo3uyusi 4Ns Tena unn KOMMNOHEHTa 3af4aHo, TO Nnpu

CO34aHUN NO3ULMOHHOW NMHUM-BBIHOCKM, YKa3bIiBalOLLEN HA 3TOT OOBEKT, B HEN

aBToMaTMyeckn hopMMpyeTCH CCbifika Ha COOTBETCTBYIOLLIEE CBOWCTBO.

Mpun NOCTpOEHUN NUHENYATON NOBEPXHOCTU NEPEKOYEHNE MEXAY CNCKaMmn

0OBEKTOB, M3 KOTOPbIX COCTaBNATCA HanpaBnsoLmne, NPoOM3BOANTCA aBTOMATUYECKM:

yKa3aHHbIN 0ObEKT nonagaeT B CMMCOK TOW HanpaBnsitoLwWwen, YsuM NPpOAOIHKEHNEM OH

AaBnseTcs.

lMocne 3aBepLUeHNst KOMaHObl BCE 3afaHHble napameTpbl copacbiBaloTcs, T. €. B

cnenywowmin pas kKoMaHia 3anyckaeTcs ¢ ymonyatenbHbIMY napaMmeTpamu.

Mepexopn K peaakTMpoBaHuto ob6bekTa No ABOVNHOMY LLEMNYKy Tenepb BO3MOXEH N BO

BpeMS BbINOMHEHUs KOMaHabl. Tekyllaa KomaHaa npu 9ToM npepbiBaeTcs.

YcoBepLUeHCTBOBAHNS NIUCTOBbLIX Onepauui:

- [nsa noctpoeHunsa crmba MoxHO ykasaTb cpa3dy Heckonbko pebep. B aTom cnyyae
OOCTYMNHO TaKxke 3aMblkaHue: Ans CMeXHbIX crnboB (ecnun pebpa ob6pasytoT LEeNoYKy)
1 B Havane/koHLe Lienoyek 1 oTaenbHbIX pedep.

- [Npun NOCTPOEHUN NMHENYATON 0bevankn UMeeTCsl BO3MOXHOCTb CErMEHTaLuN Oyr B
ee acKusax.

- Bo Bpemsi HAacTpoKikM NnapaMeTpPOB pa3BEPTKM OTODpaxaeTcs ee haHTOM; Takke
daHTOM nosiBuncs B komaHgax CoeHyms n Pazo2Hyms.
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Bo BpeMsi nocTpoeHMst 06EKTOB, 3aBUCSALLMX OT CUCTEMbI KOOPAMHAT, MOXHO
BblIOMpaTb CUCTEMY KOOPAUHAT.

MosiBunacb BO3MOXHOCTb CrnaXuBaHUs N300paxxeHnst Ha aKkpaHe (rpaHen, pebep,
CMMBOJSIOB U T. N.). KayecTBo crraxunBaHnsi MOXXHO HaCTPOUTD.

Komangbl Cozdamb demanb n Co30amb f0KanbHy0 demarb NepeMMeHoBaHbl B
lMpeobpa3zoeamb e demanb v lpeobpaszoeamb 6 NOKanbHyr demarib, a Takke
nepeHeceHbl U3 MeHo Pedakmop B MeH0 YnpaesneHue.

pagpuyeckue oOKymMeHMbI

YcoBepLueHCTBOBaHbl koMaHabl CmaHOapmHbie eudbl ¢ Modenu v Bud ¢ modenu

(npexxHee Ha3BaHne — lMpou3eosibHbIU 8U0D).

- MNpoeumpyemyto Mmoaenb MOXHO NpOCMaTpuBaTh B CreunanbHOM OKHE — OKHEe
MOZENN-UCTOYHUKA. B 3TOM OKHE MOXHO YCTaHOBUTL NPOU3BONbHYH OpUEHTaLMIo
(MbILWbIO, KNABUATYPON UMM C MOMOLLbIO 3fIEMEHTA YNpaBfeHNsi OpueHTaumen) un
NCMNonb30BaThb €€ A1 NPOEeLMpPOBaHNSA B BUA.

- Ecnu mogenb MHorotenbHasi, To MOXHO BblbpaTb npoeunpyemoe Teno (Tena).
BbiGop nponsBoanTCca nyTem ykasaHusi TeN B OKHE MOAENU-UCTOYHMKA.
lNpumeyaHue. 3anyCTUTb NPOELMPOBAHNE OTAENBHbLIX TEN MOXHO HEMOCPEACTBEHHO
13 mogenu. [ins aToro HyXHO BbiAeNWTb Tena B [JepeBe NOCTPOEHUs U Bbi3BaTb U3
KOHTEKCTHOro MeHto komaHay Co3damb yepmex.

Bo Bpems npocTtaHoBKM pa3mepa nnm obo3HavyeHus cuctema onpeaensieT, Kakomy
BMAY OHO AOMMKHO NpUHaanexartb, U aBTOMAaTUYECKN AenaeT 3TOT BUA TEKYLLMM.
Bnarogaps atoMy co3gaHHbIn pa3mep nnvM 0603Ha4YeHne nonagaeT B HYXXHbIA BUA,.
O06beanHeHbl KoOMaHabl UBMEPEHWIA;

- PaccmosiHue mexdy dsymss moykamu, PaccmosiHue mexdy 8yMsi KpuebIiMU Y
PaccmosiHue om kpueol 8o mo4ku — B koMaHay PaccmosiHue mexdy deymsi
ob6Lekmamu,

- Yeon mexdy deymsi npsiMbiMu/ompe3Kamu 1 Y2051 1o mpemMm movykam — B
KomaHay Yeosn.

HoBble BO3MOXHOCTN paboTbl ¢ cuctemamu koopamHat (CK):

- B cnucok Bblbopa TekyLen CK skntoveHa CKO — CK dparmeHTa unu Tekywiero suga
yepTexa,

— MpY CO34aHUN NOKanbHOW CUCTEMbI KOOpAUHAT MOXHO BblbpaTtb CK, B kKoTopon byaeT
3agaHo nonoxeHune Hosou JICK: CKO nnu Tekywas CK.

KomaHabl BbIpo8HsIMb no3uyuu rno 20pu3oHmarnu n BoipoeHsambe no3uyuu rno

eepmukasiu 3aMeHeHbl KOMaHAOW BbIpoeHsimb nosiku 8bIHOCOK. OHa NpUMeHnuma Ko

BCEM 00603HaYEHNAM M pa3mepam, UMEKLLIMM B COCTaBe JIMHWNIO-BbIHOCKY.

Ho6aeneHbl komaHabl JIuHUSI cr10XHO20 pa3pe3a/cevyeHusi v JIUHUST C/TI0XKHO20
pa3pe3sa nna 0603HayYeHNs1 NONOXKEHNST CEKYLLNX NITOCKOCTEN CMOXHOIO pa3pesa B
MaLLMHOCTPOUTESBbHbBIX U CTPOUTENbHbBIX YepTexXax COOTBETCTBEHHO. [pexHne
kKomaHAabl JluHus pa3pe3a/ceqdeHus v JluHus pa3spe3sa Tenepb NO3BOMAIOT CO34aBaTh
TONbKO NTMHUK NPOCTbIX Pa3pe30B.

Bsog Hagnucen B pasmepax 1 0603Ha4YeHnsIX Tenepb NPON3BOANTCA B rpadhnyeckomn
obnacTtu, HenocpeaCTBEHHO Ha pasMepe nnu o6o3HavYeHNN.

Onanor Bbi6bop keanumema nepenmeHoBaH B Knacc donycka v NofHOCTbIO
nepepaboTaH. NpeacraBneHue KNaccoB Jonycka B guanore crano 6onee HarnggHbIM:
BCE OHM CBeAeHbl B 0aHY Tabnuuy; knaccbl obLiero n npeanoyTUTENbHOro NPUMEHEHNS
BblA€eneHbl; Npy HeO6XOANMOCTN MOXHO COKpaTUTb Tabnuuy, OCTaBuB B HEWN TOSNbKO
Knaccbl obLLero npuMeHeHus.

XapakTepHble TO4KM, oToBpaxaroLmecs npy pegakTmposaHum 0603Ha4YeHUn n
pa3mepoB, ctanu 6onee yHKUMOHaNbHbIMKU. B YacTHOCTM:

— XapaKkTepHaAa TOYKa B Ha4dasie Nnosiku no3BonideT n0o6aBnTb OTBETBNEHMS,
— KOHTEKCTHOE MEHI0 xapaKTepH017| TOYKN Y CTPEeJiKM no3BonAeT CMEHNUTb ee B,
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— Ha pa3MepHyIo NMHUI0 NPOCTOro NMMHENHOro pasMepa AobaBneHa xapakTepHas
TOYKa, NO3BOSAKOLLAA HAKNOHMTL ero 6e3 obpaleHuns k MNMaHenu napameTpos,

— K pasMepam C BbIHOCHbIMW NTMHUSIMW [06aBneHbl cneumanbHble 3Hauku
(MukTOorpamma «rnasy), ynpasnstowme otobpaxeHmem BbIHOCHbIX JIMHUA,

— pa3mep C 0OpbIBOM MMEET XapaKTEPHYI0 TOYKY, COOTBETCTBYHOLLYIO BTOPON TOYKE
npuBsa3kn pasmepa (06bIMHO — Ha OCK); UBMEHEHMWE MOMOXEHNST 3TON TOYUKM
NO3BONSAET NEPECTPOUTL pasMep: NPUBA3aTh ero K ApyroMy o6bekTy n nepecuntatb
3HayeHWe pasmepa.

HopaboTtaHa komaHaa fJonyck ¢popMbI U pacrnosioKeHust:

- B yrnax n B cepeanHax CTOPOH pamKn 0TOGpaXKatoTCA XapakTepPHbIE TOYKM,
nossornstowmne 4o6aBnUTb OTBETBMNEHUS.

- MNpw nepemeLLleHN TOYKM U3IOMa UK KOHLIA OTBETBMEHUSI HA 3KpaHe
oTobpakaloTcs BCcnomoraTesibHble HanpasnsawoLwme — IIMHUK, napannenbHble 0CaM
TeKyLLen CUCTEMbI KOOPANHAT M NpoxoasLLmMe Yepes NpeablayLLyo TOUKY
oTBeTBIEeHNs. Ecnu npu nepemeLLeHnm KoHLa OTBETBIIEHMS yKa3aH reOMeTPUYECKnUi
00beKT, TO OTODpaxaeTcs Takke HanpaBnaoLWwas, NnepneHankynsapHas 3ToMy
06bekTy. OTO ynpoLlaeT NOCTPOEHNE YHaCTKOB OTBETBNEHNIA, OPTOrOHaNbHbIX APYr
OPYry Unu cyLecTByloLWnM obbekTam.

— OOGbeKT, K KOTOPOMY OTHOCUTCSt 0B03HaYeHNe, N TOYKY Hayana OTBETBMNEHUSA HA HEM
MOXXHO yKasaTb [0 3a[aHusi NONOXEHNSI PAMKN C HAAMUCHHO.

MpsSIMONUHENHBIN OOBEKT, BbIMOMHALLNA PYHKLUMIO OCM CUMMETPUM B KOMaHAe
3epkanbHO ompa3umb (NpexHee Ha3BaHne — Cummempusi), Tenepb MOXET OblTb
ykasaH 6e3 BKMYeHNs1 cneLmanbHOro pexuma.

YnyJlweHo oTobpaxeHne pacTpoBbIX N306paKeHnn, BCTaBNEHHbIX B rpadunyeckme
OOKyMeHTbl. Bo3amoxHa HacTporka kadecTBa oTobpaxeHus pacTpa.

YcKopeHa OTPUCOBKa HACbILLEHHbIX YEePTEXEN.

C6opka KOHTypa Tenepb COCTOUT B yKa3aHUM He OOBbEKTOB, YaCcTu KOTOPbIX 06pasyloT
KOHTYp, @ CaMuX 3TUX YacTen, T. €. CErMEHTOB KOHTypa. CermeHTbl MOXHO Ao6aBnaTb
He TOSIbKO B KOHEL,, HO U B HA4amno KOHTYypa; KparHne CermeHTbl MOACBEYMBAIOTCS.
[Mpr3HAKOM TOro, YTO KOHTYP 3aMKHYNCA (T. €. HavarnbHbIA U KOHEYHbIN CErMeHTbI
COCTbIKOBANUCb ApYyr ¢ ApYroM) ABAsieTCA 3anMBka LBETOM 06nacTy BHYTPY KOHTYypa.
Ecnu umsa Bnaa BknoYaeT cebiniky Ha 0603HaveHne (Hanpumep, nuHuo paspesa A-A),
To B [lepeBe yepTexa 3TOT BMA NoslydaeT COOTBETCTBYOLEe Ha3BaHWe (Hanpumep,
«Paspes A-A»), KOTOpoe HeAOCTYNHO ANS pefakTupoBaHus. VIsameHeHne GykBbl B
0603Ha4YeHnn 1, cnegoBaTenbHO, B Ha3BaHUM BUAa aBTOMaTMYeCcku nepeaaeTcs B
Hepeso. bnarogaps atomy HaMmeHoBaHWs BUOOB B [lepeBe 1 B YepTexe Bceraga
coBnagatoT. Hepegaktupyemble HasBaHMsa BUOOB oTobparkatoTces B [lepeBe yeptexa
KypCUBOM.

Mpw BbluncneHmn MUX curypa (Mnm cedeHne tena), Ybu XxapakTepucTUKu

onpeaensTcs, BblaensieTca uBeToM B rpadmyeckon obnactu.

O6nacTb BHYTPU pamMKun BbliAENEHNS BblAENSETCS LBETOM:

— CUHWIN — ANsi OXBaTbIBAOLLEN paMKy,

— 3eneHbI — A58 CeKyLLen pamKu.

MepepaboTaHbl NpoLecchl BblaeneHns 06bEKTOB U UCKITIOYEHUS U3 YMcna

BblEEHHbIX:

- YpaneHbl BCe KOMaHAbl UCKNIOYEHNA 0O BbEKTOB U3 YMCHa BblAEMNEHHbIX, @ TaKKe
cneaytolime Komanapbl BbiaeneHns: 06 ekm, Pamkol, BHe pamku, Cekywel
pamkodll.

- Komanpa MHeepmupoeamb ebideneHue [OCTYNHA B MeHo Bbidesiumb. Kpome
TOro, UHBEPTUPOBATL BblaeneHme MOXHo, yaepxusasi <Ctr/> npu BbiaeneHnm
00BEKTOB pamKOW.

- BblaeneHuve rpynn, a Takke BblAeNeHNe No CTUMO NIMHUK, NO TNy obbekTa 1 No
aTpmbyTam SOCTYMNHO TOMbKO B AManore BblAeneHnsa no CBOMCTBaM.
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B kOHTEKCTHOE MeHI0 06BbEKTOB, KOTOpble OTOOpaxatoTcsa B [lepese (Buabl, BCTaBKW,
MakpoanemeHTbl) AobaBneHa komaHaa Mokazamb 6 [epese, KOTOpas BbiAENSAET B
[epeBe BbIOpaHHLIN O6BHEKT; MPY HEOOXOOMMOCTU PacKPbIBAETCH HYXKHbIN pasgen
[epeBa, a Takke npom3BoguTcs NpokpyTka [lepeBa, 4Tobbl 06bEKT ObINT BUAEH.
Buabl ¢ paspbiBaMy 1 MeCTHbIE BMAbLI OTMeYatoTcs B [lepeBe NoCcTpoeHus
cneynanbHbIMU 3HAYKaMM.

[Mpn NoCTpoeHMn oyrm No TpeM TOYKaM yKasaHWe TOYEK NPOUCXOAMT B CrieaytoLlem
nopsigKe: HavanbHas, KOHeYHas!, Touka Ha gyre.

Ounwaemas obnactb B komaHae Ovyucmka obs1acmu BblOENSAETCSA LIBETOM.

Cnocobbl nocTpoeHus npaMoyronbHuKoB 1o yeHmpy u eepwuHe v 1o yeHmpy u

d8yM mo4kaMm BblOeNeHbl B OTAENbHbIE KOMaHAbI.

MocTpoeHue kpneBon Besbe BblAeNneHo B OTAENbHYI0 KOMaHay.

Mpn NnocTpoeHmun cnnanHa No To4YKaMn MOXHO SIBHO YNpaBnsaTb paanyCcoM KpUBU3HDI

(cooTBeTcTBYIOLLEE NONE BBOAA NPUCYTCTBYET Ha [laHenn napameTpos).

Mpy nocTpoeHnn BcrnomoraTerbHOW NPSMON MOXHO BKITHOYUTL CO3[aHUe BTOPOW

NpPAMON — neprneHanKynapHon nepeou.

B komaHge Wmpuxoeka nosiBUNach KHOMKa, MEHSAOLLANA Yyrofn HaKNoHa JIMHUIA Ha

NPOTMBOMONOXHbIN.

B komaHgax, AonyckaroLmx HECKOMNbKO BapuUaHTOB NOCTpoeHusa obbekTa (Hanpumep,

OKpy)XHOCMb, KacamesibHasi K 08yM Kpu8bIM), 6orbLUe HET aKTUBHOMO haHToMma:

BCe (paHTOMbI OTOGpaXxalTCa oanHaKoBo. YTobbl 3adonmKenpoBaTb OAMH U3 HUX, HYXXHO

LLIENKHYTb MO HEMY MbILUbIO, 418 PUKCALMM HECKONBbKUX (DAHTOMOB HY>KHO LLENKaTb Ha

HUX, yOaep>XuBas HaxaTon knaeuwy <Ctri>.

[ns co3gaHna 0603HaYeHnsa Heyka3aHHOW LLepoXoBaTOCTH, NOCNeAyoLWEero ee

pedakTMpoBaHUS 1 NepeMeLleHns CnyXuT ogHa komaHga — Heyka3aHHas

wepoxosamocmb — 3adamb/udmeHumsb. OTAenbHAst KOMaH4a A4S U3MEHEHUs

NONOXeHM HeyKa3aHHOW LLePOXOBATOCTN UCKIIOYEHA.

YnydweHbl haHTOMbI, NOKa3biBalOLWMECS NPU BCTaBKE M NepemMeLLeHnn 06 bekToB:

— Hagnucy B haHToMax 6onblue He 3aMeHATCS rabapuTHbIMU NPAMOYTOfIbHUKaMK,

— YCKOpEeHa OTPUCOBKA «TSXKenbix» PaHTOMOB, T. €. paHTOMOB, coaepKaLimMx MHOro
OOBHEKTOB.

3HaunTenbHO yny4yweHo oTobpaxeHue WpUdTOB € ncnonb3oBaHnem OpenGL (B TOM

yncne peanns3oBaHO 0TOOpaXkeHne BEKTOPHbIX LWPUETOB). DTO NO3BOMMIIO OTKa3aTbCs

OT BTOpOro cnocoba copmunpoBaHust nsobpaxeHns — nocpedctsom nHtepdenca GDI.

WckntoyeHbl nokanbHble doparMeHTbl. Bo3MOXHOCTb paboTbl C NIOKanbHbIMK

parmeHTamMu B YepTexax npeablayLmx BEPCUIn COXpaHeHa.

UcknioueH MeHedxep ecmasok eudos u ghpazcmMeHmoas.

WcknioyeHa komaHaa Mapamempbi mekyuwje2o euda.

Tekcmoenlili npoueccop

TekcToBble WabNoHbl NepenMeHoBaHbl B TUMOBbLIE TEKCTHI.

Onanor Tekcmoesblie wabnoHbl 6onee He ncnonbdyeTcs. [Mpu BbI30BE KOMaHAbI
BCTaBKM TUNOBOro TekcTa Ha [NaHenn 6ubnnoTek akTuBMpyeTcs bMbnmoTeka,
Ha3HayYeHHasa ans BCTaBKM TUNOBbIX TEKCTOB. HasHayeHne nponssoguTcs B
Kondgbueypamope. o ymonyaHuio ucnonb3yetcs 6ubnmuoteka Tunoebie mekcmabi
(kompas_tdp.kle).

CneusHakm — npobGenbl, Hepa3pbliBHbIE NPobenbl 1 gedunchl, 3HakM Tabynauum 1 KoHua
ab3aua — oTobpaxatoTcst LBETHBIMM, NO YMOSTYAHMIO APKO-PO30BbIMU.

lMycTble 3HakKoMecTa AN MHOEKCOB, YMCNUTENEN 1 3HaMmeHaTenen gpobden
oTobpaxaloTcs B BUAE LBETHBIX NOSien, No ymonyaHuio cepblx. OHM BUOHbI, ecnu
BKITHOYEHO OTOBpaXkeHne CMMBONOB (hopMaTMpoOBaHUS.
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— LlBeT oTobBpaxkeHnsa cneusHakoB 1 3HAKOMECT ANt MHAEKCOB Apobeln MOXHO 3aaaTth B
danne KOMPAS.ini. ins atoro cnyxut cekums [Colours]. B Hel JomkHbl ObiTb
cnenywoLwme Kiouu:

- FormattingCharactersColour — ynpasnsieT LBETOM CreL3HaKoB,

- EmptySignPlaceColour — ynpaBnseT LBeTOM 3HAaKOMECT Ans UHOEKCOB Apobe.
3HayeHue Kaxaoro Krova — napaMeTpbl LBeTa B O4HOM M3 crieqytolmx hopMaToB:
"255 127 39"

- "255, 127, 39" (npoGen nocne 3ansaTton obsizaTeneH)

"0x00 OxFF OxFF"

"0x00, OxFF, OxFF" (npoben nocne 3ansaton oba3artenex)

Mpumep:

[Colours]

FormattingCharactersColour="255 127 39"
EmptySignPlaceColour="220 220 220"

Paboma c nepemMeHHbIMU

- TosiBMNack BO3MOXHOCTb NEPENMEHOBaHUSA NONb30BATENBLCKNX NEPEMEHHbIX. HoBoe
UMS aBTOMaTUYECKN NEpeaaeTcs BO BCE BbIPaXXEHUSA, NCNONb3yoLWne 3Ty
NepeMEHHYHO.

- LiBeToBasi MHOMKaUMSI TUMOB NEPEMEHHbBIX OTMEHEHA. BHeLWHsst n nHdopMaLumoHHas
nepemMeHHble OTMEYalTCs cneumanbHbIMU 3Ha4YkaMy B NIeBon YacTu MNaHenu
NepeMEHHbIX.

- B ctonbue BbipaxeHue [NaHenn nepeMeHHbIX MOXXHO MCMNONb30BaTb 3ansTyto B
KayecTBe gecaTuyHoro pasgenutens. lNocne noareepxaeHns BBoga oHa
aBTOMaTUYEeCKN 3aMEHSAETCH TOYKOMN.

— [MosBunca novck Ha NaHenu nepeMeHHbIX:

- lNouck BegeTcst N0 BCeEM KONOHKaM Tabnuubl NEPEMEHHbIX, a Takke No Ha3BaHUSIM
onepauun. TekcT ons noucka cnegyeT BBOAUTb B cneumanbHOe norne B BEpxXHEN
yacTtu [NaHenu nepeMeHHbIX.

- B meHI0 06bekTa, BbiaeneHHoro B [lepese noctpoeHus, nobasneHa komaHaa
lMokaszamb e depeege nepemeHHbIX. [locrne BbI3oBa 3TON KomaHabl [aHenb
NepeMEHHbIX aKTUBMU3MPYETCS, HA HEN pacKpbiBaeTCA pasfderi, COOTBETCTBYHOLLNN
BblIOpaHHOMY OOBLEKTY.

- KomaHga lMokaszamsb 8 [epeege 13 KOHTEKCTHOIO MeH0 06beKTa, BblAENIEHHOMO B
rpacpmyeckorn obnacTtu, nogcBeyYnBaeT BolOpaHHbIN 00BHEKT Takke Ha [NaHenun
NnepeMeHHbIX.

Paboma co ceolicmeamu u omyemamu

— Tenepb BCE U3MEHEHUS CTUMS OTYeTa: CTPYKTYpa Tabnuubl, napaMmeTpbl OTobpaxKeHns
OaHHbIX U Npovyee — HeMeaSIeHHOo oTobpaxatoTca B Tabnuue oTyeTa.

- T[lepepaboTaH MexaHu3am punbTpauum gaHHbIX B oTyeTe. Tenepb hunbTpaums
OOCTYMNHa TONbKO B OKHE NOArOTOBKM AaHHbIX. PaboTa BegeTcsa BCe BpeMs C OOHUM
HaGopom ycnosui dunbTpaumn. [lobaBneHne nnnm M3MeHeHU yCrioBui NPUMEHSIETCS K
ncxogHomy Habopy AaHHbIX. MOXHO SIBHO 3aaBaTb OornepaTopbl, CBs3blBaloLLne
ycnosus — U unu UJA. Ycnosua pynbTpaumm coxpaHaTes 40 OKOHYaHUA npouecca
co3[aHuda oTyeTa.

- [epepaboTaH NpoLecc noucka AaHHbIX B OTYETe.

Paboma co cneuyugukayueu

KomaHgbl co3ganns pasaena, 6a3oBoro n BcnomoraTenbHOro o6LekToB cneumndukaumm
[AOCTYNHbI B pEXUME peaakTMpoBaHMs TEKCTOBOW YacTu o6bekTa cneundukaumumn. Boizos
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nodon n3 HMUX 3aBepLUaeT peaakTupoBaHMe obbekTa C NoATBEPXKAEHNEM BHECEHHbIX
U3MEHEeHUN.

Umnopm u akcriopm

MosiBuNack BO3MOXHOCTb YTeHns hannos popmarta STL. PesynbTtaT UteHns — tBepgoe
Teno C TPeyrosibHbIMU rPaHAMW.

lpunoxeHus
1. [HopaboTaHo npunoxeHne CepeuUCHbIe UHCMPYMEHMbI.

UHTepdelic komang nepepaboTaH ons obecneveHns eanHoobpasnsi BHELWHEro BMaa u

npuemoB paboTbl ¢ MHTepdericom KOMIMAC-3D v17: anemeHTbl ynpaBneHus ns

AnanoroB nepeHeceHbl Ha NaHenb napameTpoB; B KOMaHAax, TpebyoLwmx ykasaHns

06BLEKTOB, MNOABUMMCE PETMCTPATOPbLI U T.1N.

MopkntodeHHoe npunoxeHne uHterpupyetca B8 KOMIMAC-3D:

- B MIHCTpyMeHTanbHOM obnactu nossnsetTca Habop KomaHa NpUnoXeHus,

= YacTb KOMaHA NpUoXeHus BKMNYaTca B Apyrine Habopsbl, Hanpumep, npu paboTe ¢
MOAEnNbto B Habope MHCmpymeHmbI 3cKu3a NpUCcyTCTBYeT kKoMmaHaa llpoeepka
3aMKHymocmu v HeKoTopble apyrue.

MosiBUNack BO3MOXHOCTb 3anycka KOMaHg NPUNOXEHNs1 B HECKONMbKMX JOKYMEHTax

OLHOBPEMEHHO.

Komanga Annpokcumayusi Kpusol moxeT obpabaTbiBaTb Cpa3y HECKOSbKO KPUBbIX;

yKasblBaeMbIi OOBEKT NpU HaBeAEeHUN Ha Hero Kypcopa noacBeynBaeTcs.

B komaHae KoHmyp no deym KOoHmypam BBELAEHO BblAENEHNE LIBETOM 06nacTy,
KoTopasi orpaHMYyeHa co3aaBaemMbiM KOHTYPOM.

2. [opa6oTtaHo npunoxeHne Komnnekmoeuwuk dokymeHmos KOMITAC-3D.

MosiBuNack BO3MOXHOCTb COXpPaHEHMS B Narnke KOMMNMeKTa CTPYKTypbl Nanok,
nUmeloLencs B nanke, KoTopas CoOAEPXXUT OCHOBHOW AOKYMEHT KOMMIeKTa.

OTueT o0 KOMMNekToBKe cTan 6onee HarnsgeH n ygobeH ana npocmoTpa. OTKPbITh
OTYET MOXHO HENOCPeACTBEHHO 13 okHa Kommniiekmoegujuka Nnocne OKOHYaHus
KOMMMEKTOBKW.

daiinbl KoMNnekTa Tenepb MOryT aBTOMaTUYECKM YNaKOBbIBATbCS B Zip-apXuB.

K umeHam cpannos B komnsekte 6onee He gobaenaTcss Homepa. MckniodeHne:
dannbl ¢ coBnagaroLmnmMm NMeHamum.

OcCHOBHbIE JOKYMEHTbI KOMMMEKTa 1 Nanku Ansi nomcka ¢annos, CCbINarLWNXCH Ha
OCHOBHbI€ JOKYMEHTbI, MOXHO 3a4aTb, «NepeTaLimB» Ux Mbilwbto 13 MNMpoBoaHMKa
Windows B okHO KoMmnsiekmoeuwjuka.

NHTepderic Komnnekmosuwyuka nepepabotaH Ansa obecneyeHus eamHoobpasus
BHeELLHEro Bnga u npuemMoB paboTbl ¢ nHTepdgencom KOMIMAC-3D v17.

3. [ononHeHa n akTyanusmpoBaHa 6a3a gaHHbix 6ubnuotekn Mamepuanbi u
CopmameHmbl.

OO0wee konnyecTBO MaTtepuanoB coctaenseT 6onee 12500 HanmeHoBaHW. B Tom
yucne:

1700 oTeyeCTBEHHbIX MapoK cTaneun n cnnasos,
2279 3apybexHbIX Mapok cTanew n Cnnasos.;
145 mapok 4yryHa;

1270 mapok LBETHbLIX METasOB 1 CMJ1aBoB;
270 HaMMeHOBaHWI NernpyoLLnX Cnnasos;

480 HanMeHOBaHUI Maces U CMa30k;

240 HaMMeHOBaHWUI NaKoB U KPacoK;

700 HameHOBaHU NflacTMacc;

— 475 HaMMeHOBaHWUI KIeeB;
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- 1500 HauMeHOBaHUIN CBapPOYHbIX MaTepUaros;

- 620 HaumeHOBaHUM NPOBOAOB N Kabenen;

- 580 HanmeHoBaHMN CTpoUTENbHLIX MaTepuanos u ap.
— basa cogepxuTt 46258 aKk3emMnnapoB copTameHTa.
- B 6asy gobaeneHbl criegytowmne JOKYMEHTbI:

FOCT P 56281-2014, FTOCT P 56030-2014, TOCT P 52222-2004, TOCT P 54929-
2012, OCT 8803-89, OCT 27266-87, TOCT 12766.5-90, FOCT 33133-2014,
MOCT 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, FOCT 13236-83, TOCT
32482-2013, TOCT 11125-84, TOCT 907-72, TOCT 478-80, TOCT 14261-77, TOCT
740-76, TOCT P 56304-2014, TOCT P 52803-2007, FOCT 10127-75, TOCT 18277-
90, OCT 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, NOCT 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, FOCT
8295-73, TOCT 5542-2014, TOCT 14086-68, TOCT 12869-77, TOCT 21234-75,
FOCT 8851-75, TOCT 25851-83, FTOCT 20464-75, TOCT 14922-77, TOCT 7885-86,
MOCT 12812-80, TOCT 23619-79, TOCT 20806-86, NOCT 6848-79, TOCT P 52569-
2006, TOCT 30558-98, TOCT 30559-98, TOCT 13145-67, TOCT 17147-80, TOCT
16109-70, FOCT 18376-79, TOCT 14068-79, TOCT 30066-96, TOCT 11311-76,
FOCT 857-95, TOCT 10632-2014, TOCT 16361-87, FTOCT 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, FOCT 6722-75, TOCT
7222-2014, TOCT 10929-76, TOCT P 56030-2014, P 56248-2014, P 56299-2014, P
56031-2014, TOCT 10396-84, TOCT 3441-88, TOCT 19729-74, TOCT 23497-79,
FOCT 6221-90, TOCT 8463-76, TOCT 33118-2014, TOCT 21427.4-78, TOCT
16135-70, FOCT 14361-78, TOCT 19783-74, TOCT 21427.1-83, TOCT 24626-81,
FOCT 15866-70, TOCT 9850-72, FTOCT 10957-74, TOCT 10916-74, TOCT 15975-
70, FOCT 6331-78, TOCT 32870-2014, TOCT P 56249-2014, MHCT 36-2015, MHCT
37-2015, 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 'OCT 29174-91 (MCO 8068-87), TOCT P 51999-2002,
FOCT 1760-2014, TOCT 8736-2014, TOCT 4689-94, TOCT 23735-2014, FOCT
32824-2014, TOCT 32761-2014, TOCT 5742-76, TOCT 9849-86, (OCT 4596-75,
FOCT 11208-82, TOCT 25820-2014, FOCT 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,
MOCT 16711-84, TOCT 20015-88, TOCT 17432-72, TOCT 32389-2013, TOCT 193-
2015, TOCT 33131-2014, NMHCT 65-2015, FOCT P 53206-2008, TOCT 15045-78,
OCT 5P.9466-88, TOCT 31622-2012, FOCT P 56358-2015, TOCT 31921-2012,
FOCT 26467-85, TOCT 32730-2014, TOCT 14940-96, TOCT P 56357-2015, FTOCT
P 56370-2015, TOCT P 56727-2015, TOCT P 56775-2015, TOCT 33212-2014,
FOCT 7481-2013, NMHCT 68-2015, MHCT 59-2015, NMHCT 69-2015, TOCT 33065-
2014, TOCT 111-2014, TOCT 23671-79, TOCT 23672-79, TOCT 18834-83, TOCT
2488-79, NOCT 3677-76, NMHCT 38-2015, FOCT 26624-2016, FTOCT 22938-78,
MOCT 22275-90, FOCT P 52739-2007, TOCT 6765-75, TOCT 21988-76, [OCT
4117-78, TOCT P 52035-2003, TOCT P 52036-2003, TOCT 12696-77, TOCT 28058-
2015, TOCT 28595-2015, TOCT 33591-2015, TOCT 8904-2014, TOCT P M3GK
62004-2014, TOCT 12085-88, TOCT 2918-79, TOCT ISO 9329-4-2013, TOCT
10277-90, MHCT 64-2015, TOCT 828-77, TOCT 1973-77, TOCT 312-79, TOCT
1571-82, TOCT 10702-78, TOCT 246-76, FOCT 9629-81, TOCT 5789-78, TOCT
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7657-84, TOCT 9966-88, TOCT 7524-2015, TOCT 12865-67, TOCT 32803-2014,
FOCT 33575-2015, TOCT P 54301-2011, TOCT 9419-78, TOCT 3226-93, TOCT
2205-2016.
- B 6ase 3ameHeHbl N OTKOPPEKTUPOBAHbI CriefyoLlmne JOKYMEHThI:
FOCT 5632-72, TOCT 379-95, TOCT 177-88, TOCT P51045-97, TOCT 31366-2008,
FOCT 4204-77, TOCT 9293-74, TOCT 6137-97, TOCT 4784-97, TOCT 5040-96,
FOCT 24704-94, TOCT 24704-94, TOCT 14906-77, TOCT 12652-74, TOCT 10667-
90, NOCT 10354-82, TOCT 9784-75, TOCT 16338-85, TOCT 16337-77, TOCT 2214-
78, TOCT 2910-74, TOCT P 52927-2008, TOCT 10277-90, TOCT 5971-78, TOCT
17479.2-85, TOCT 17479.1-85, TOCT 27772-88, TOCT P 52246-2004, TOCT 6457-
66, TOCT 8325-93, TOCT 9808-84, TOCT P 53932-2010, FOCT 9045-93, u gp.
4. [opabotaHa 6mbnuotekn CmaHOapmHbie usoenus.
- B katanor Kpenex nobasneHsi:
— Buntbl FTOCT I1SO 7051-2014, TOCT I1SO 7380-1-2014, TOCT ISO 7380-2-2014,
FOCT ISO 14579-2015, TOCT I1SO 14583-2015, ISO 7380-1-2011, ISO 7380-2-2011,
DIN EN ISO 7380-1-2011, DIN EN ISO 7380-2-2011, DIN EN ISO 14583;
- Bontbl TOCT ISO 4162-2014, TOCT ISO 15071-2014, ISO 15071-2011, TOCT
32484.3-2013, TOCT 32484.4-2013;
- Tlankn TOCT I1SO 4032-2014, TOCT I1SO 4033-2014, TOCT ISO 4034-2014, TOCT
ISO 4035-2014, TOCT ISO 4036-2014, TOCT ISO 7040-2014, T'OCT ISO 7041-2014,
FOCT ISO 7043-2014, TOCT I1SO 7719-2014, TOCT ISO 7720-2014, TOCT ISO
8673-2014, TOCT ISO 8674-2014, TOCT I1SO 8675-2014, TOCT I1SO 21670-2015,
FOCT 32484.3-2013, TOCT 32484.4-2013;
- Wanbbl TOCT 32484.5-2013, TOCT 32484.6-2013.
- B katanor [Jemanu, y35bl U KOHCMPYKMUBHbIE 351IeMeHmbI [,06aBNeHbI:
dnanubl FTOCT 33259-2015, ASME B16.47-2006;
Tpy6bl FTOCT 21945-76;
HeTtanu kpennexusa Tpybonposoaos un kabenen FOCT 17020-78, FTOCT 28191-89;
YctponcTea ctponoBble FOCT 13716-73;
Wapwvku TOCT 3722-2014;
- Ponukn TOCT 22696-2013.
- B karanor 9nekmpuyeckue annapamsi u apmamypa 3D nobasneHbi:
- KoHTakT-aeTanu anektpuyeckme n3 6naropogHbIXx METanNIoB 1 CNaBoB Ha KX
ocHoBe OCT 25852-83;
3axumsbl 3azemnsatoLmne n 3Hakm 3asemnenus FOCT 21130-75;
HakoHe4yHunkun kabenbHble MeaHble TOCT 7386-80.

N3MeHeHuUe KoMrsieKma nocmasku

- W3 koMnnekTa NoCTaBKM UCKIYEHO NpunoxeHne KoHcmpykmueHble aneMeHmbl
ceapHbix weoe (WeldedSeamConstr.riw).

Omnu4us eepcuu 16.1 om eepcuu 16

O6uwee

Tenepb npu nHctannsuun KOMITAC-3D Ha koMnbloTEp YCTaHaABNMBAETCA ApanBep Kno4va
annapaTHown 3awmnTtbl Sentitel HASP Bepcun 7.41. 3Ta Bepcus gpaniBepa nogaepxusaet
Windows 10.
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Paboma co cneyugukayueu

Ecnn nogkntoveHHbIN K 06BbEeKTy cneumdurkauum QOKYMEHT MHOTONIMCTOBOW, TO B
cneuundmkauum (B rpade lNMpumeyaHue) MoryT BbITb YKasdaHbl TIMG0 hopmaThl U
konuyecTBa NUCTOB: 2xA4, 2xA3, ..., nnbo Tonbko opmaTbl: A4, A3, ... [ina Bbibopa
HY>KHOro BapmaHTa cnyxuT onuus Omo6paxxamb Kosnu4yecmeo /iucmoe 00HOo20
¢gopmama B gmanore HacTponku cTunsa cneumdumkaumm. Onums NpUCyTCTBYET Takke B
ananore HacTPOMKU TekyLlen creundukaLmm.

MMeyamp

Buabl yepTexen B OkHe NpeaBapuTenibHOro NPoCcMoTpa Tenepb MOryT oTobpaxaTbCa
yNpoLLEHHO — rabapuTHbIMK NPAMOYrofibHUKaMKU. OTO YCKOPSET OTPUCOBKY YepTexen npu
nepexoe B npeaBapuTenbHbIA MPOCMOTP, OCOBEHHO, ECNN KONMYECTBO NUCTOB BEMWKO
NUNU BUObl HACBILLEHHbI.
BkntodeHne n HacTpolka ynpoLlueHnsa npomssogutcea B anne KOMPAS.ini, B cekummn
[PrintPreview]. OHa MOXeT cogepkaTb CreayoLmne Knouu:
- LevelofDetailDrawingView — Bknio4aeT/oTkno4MaeT ynpoLeHne BuaoB. 3Ha4eHns

Knwova:

- 0 — ynpoLleHne OTKNYEHO,

- 1 — ynpoLleHne BKMOYEHO ANS BUAOB, 3KpaHHbIA pasMep KOTOPbIX HE MpeBbIWaeT

3Ha4veHus, yctaHoBrieHHoro B kntoye DisplaySize,

— 2 — ynpoLleHne BKMYEHO AN BCEX BUOOB, HE3aBMCUMO OT MX 3KPAHHOro pasmepa.

- DisplaySize — 3agaeT 3Ha4yeHuMe aKkpaHHOro pasmepa Buga (B nukcensix). Bugpl,

MeHbLUAasi CTOpoHa rabaputa KOTOpbIX HE NPEBLILAET AAaHHOTO 3HAYEHUS, 3aMEHSAIOTCS
rabapuTHbIMK NPAMOYrofibHMKamMu. [nanasoH 3HadeHun knrova: [3; 3000].

Umnopm u akcnopm

HopaboTaHa 3anunce B oopmart pdf.

- Ecnun obbekTbl YepTexa BbIXOAAT 3a rpaHuubl opmMata, TO MOXHO yKkasaTb, YeMm
JormkHa ObITb orpaHn4eHa CooTBETCTBYOLWAadA cTpaHuua pdf-gokymeHTa: rabaputHbIM
NPSAMOYTrofibHUKOM OOBEKTOB UMK BHELLHEN paMKon nucTa. [ns Beibopa HYXHOro
BapuaHTa cnyxuT onunss O6pezamb no ghopmamy B ouanore HaCTPOMKN 3anucu B
dopmar pdf.

- B pdf-gokymeHT Tenepb 3anucbiBaloTcs criegyowme ceonctea ncxogHoro KOMIMAC-
aokymeHTta: ObosHavyeHue, HaumeHosaHue, Mamepuan, Macca, Aemop.

Omnu4us eepcuu 16 om eepcuu 15.2

Obuiee
1. lMepepaboTtaHbl obyvatowme matepmansl no KOMIMAC-3D. Tenepb OHM NpeacTaBeHbl
ABYMsi nocobuamu:

- «Asbyka KOMITAC-3D» — paccuyuTaHa Ha nosib3oBaTens, He MMEIOLLLEro 1nu
mmMetowero HebonbLwon onbIT paboTsl B KOMIMAC-3D;

- «[pnembl paboTbl B KOMIAC-3D» — paccumTaHbl Ha 4OCTaTOYHO YBEPEHHOE
BnageHne KOMIMAC-3D, cnocobHOCTb Nonb3oBaTens CaMoCTOATENbHO U3yyaThb ero.

K kaxxgoMy ypoKky npunaratotcs daiinbl, HeOGXOAMMbIE AN €r0 BbINOMHEHWS, a Takke
dhannbl ¢ o6pasLom pesynbTaTta ypoka.

KomaHgpbl, 3anyckatowme nocobus, Haxogatcsi B MeHio Cnpaeka — A36yKu u npuemsbl.

2. TlosiBunacb BO3MOXXHOCTb UCMOMb30BaHUA KOAOB AOKYMeEHTOB JTY (J/lucm ymeepx0eHusi) h
YI1 (MHbopmayuoHHO-ydocmosepsrowut nucm). 3TN Kogbl HAXOOATCS B pasgerne
HononHumenbHbie kodbi pynanora Kodbl u HauMeHoB8aHuUsl.
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SameyvaHue. Ecnv OOKYMEHT JOMmKeH UMeTb ABa KoAa, Hanpumep, Ch-/1Y, To pasgenurens
1 BTOPOW kog, Heo6XoaMMOo BBOAMUTL BPYYHYHO.

TpexmepHoe ModenupoeaHue

1.

MosBnnack BO3MOXHOCTb BCTaBKM B C6op|<y KOMMNOHEHTOB, 3epPKalibHO CUMMEeTPUYHbIX
MMerLnmca nnn CUMMeTpn4yHO pacnosoXXeHHbIX OTHOCUTESNTbHO NMMEROLLINXCA.

- 3epkanbHO CMMMETPUYHBIA KOMMOHEHT MOXET NpeAcTaBnATb cobon:
— 3epkanbHoe MCMOTHEHME NCXOAQHOro, co3daHHoe B channe NCXxodHoro,
— 3epKanbHyl Moaesb B oTAeNnbHOM haine,
— 3epKanbHO OTPaXEHHYI0 BCTABKY MCXOOHOMO KOMMOHEHTA.
3epkarnbHOe UCMOSIHEHUE U 3epKanbHas MoAerb UMEIOT JIEBblE CUCTEMbI KOOpAMNHAT.

-  CUMMETPUYHO PacnonoXeHHbIN KOMMOHEHT NpeacTaBnseT cobo HOBYIO BCTaBKY
NCXOOHOro, pacrosioXeHHY0 Tak, YToObl onpeAeneHHas ee Todka UM NockocTb Obina
CMMMETPUYHA COOTBETCTBYHOLLEN TOYKE/MITOCKOCTU B MCXOAHOM KOMMOHEHTe. [locTyneH
[AOMNONHUTENbHbIN BapyaHT pasmeLLeHns 4 rpynn KOMNOHEHTOB, KOTOPbIE AOIKHbI
COXpaHATb B3aUMHOE MOTOXEHUeE.

[ns co3gaHns 3epkanbHbIX U CUMMETPUYHBIX KOMMOHEHTOB CINYXWUT KOMaHAa 3epkasibHoe
ompakeHue KoMrnoHeHmMos. [locne ee BbI30Ba NPON3BOANTCS YKa3aHWE UCXOOHbIX
KOMMOHEHTOB U MNSIOCKOCTM CUMMETPUM, @ TaKkKe HacTpolKa napameTpoB
OTpaxeHusi/pasMeLLEeHNsI.

3epkarnbHble U CUMMETPUYHbIE KOMMOHEHTbI aBTOMATUYECKU CBA3LIBAIOTCH C UCXOAHBLIMU
conpspkeHnamn Cummempusi u 3aeucumoe rnosioxeHue (ONa rpynn KOMMNOHEHTOB,
COXPaHSIOLLMX B3aIMOPACTIONOXEHNE).

BameyaHue 1. 3epkanbHoe oTpaXeHne — OAnH 13 cnocoboB AobaBneHNs KOMMNOHEHTOB B
Mogernb, MO3TOMY NOCIe ero BbinonHeHns B [lepeBe Moaeny nosiBAsitOTCA HOBbIE
KOMMOHEHTbI U COMpsiXeHUs1 (a He onepauuns 3epkasibHoe ompa)eHUe KOMIOHEHMOS).

3ameyvaHue 2. Co3paHne 3epkanbHOro UCMNoNHEHNa Moaenn, npeobpa3oBaHne NpaBow
CUCTEMbI KOOPAMHAT B NIEBYIO U HANOXEHNE Ha KOMMOHEHTbI CONpsbkeHnn Cummempusi
nnu 3asucumoe rnoJsIoKeHUe BO3MOXHO TakKe BPYYHyto, T.e. 6e3 Bbi30Ba KOMaHAbl
3epkanbHoOe ompaxeHue KOMIOHEHMO8.

PacwunpeH dyHKumoHan paboTbl C NIMCTOBbIMM TENaMM.

- B komaHge O6evatika nosiBunacb BO3MOXHOCTb CErMEHTaALUMMN KPUBOJTMHENHbIX
Y4aCTKOB KOHTYpa, T.€. 3aMeHbl UX annpOKCMMUPYHOLLMMN NoMaHbiMK. B pesynbTaTte
KaxabIn crnd obevankun sameHseTcss Habopom crmbos. CermeHTauusa OCTyNHA s
OKPY>KHOCTEWN, 3MNUMNcoB n ux ayr. BoamoxxeH BbIGoOp cnocoba cermeHTauunm:

- [Mo Konu4ecmey ce2aMeHMo8 — 3aaeTCs KONIMYECTBO CErMEHTOB IOMaHOM,

- Mo dnuHe ceaMeHma — 3afaeTcs MakcMMarnbHasa AnnHa cerMeHTa JIoMaHou,

- [To yany ceameHma — 3afaeTcsi MakCUMarbHbI LEeHTPanbHbIA yron gyrun
CerMeHTa,

— [T1o nuHeliHOMYy OMK/IOHEHUIO ceaMeHma — 3aaeTcsi MakcumaribHOe paccTosiHue
MeXay Oyron CerMeHTa u CerMmeHTOM FTOMaHoW.

HacTponka cermeHTaumm npomsBoanTCcs Ha Bknagke NaHenn cBoncTe
CeaMeHmayus.

Kpome aTtoro, npu noctpoeHun obeyvanku ¢ yKrnoHOM Tenepb MOXHO yKasaTb, Kakyto
dopMy OOMKHBI UMETb aBTOMaTMYECKU CO34aBaeMble B yrnax KOHTypa Crnbbl —
UUIMHAP 1nn KOHyC. [ing 3Toro cnegyeT HaxaTtb HYXHbI nepekntoyaTens: C
nocmosiHHbIM paduycom vnn C nepemMeHHbIM paduycoMm B rpynne
nepeknodarenen Tumn Ha NaHenn CBOWCTB.

- [ob6aeneHa komaHaa JluHelivamas obeyalika — aHanor obbl4HOM ob6eyvyarku, HO He Mo
OfHOMY, a No ABYM OoCHoBaHMAM. OCHOBaHWS AOMKHbI ObITb 3a4aHbl 3CKM3aMM
NPoOn3BONbHOM (POPMbI, NeXallnMm B pasHblX NOCKOCTAX. JononHuTenbHasa no
CpaBHEHMIO ¢ 0ObIYHONM 0OevanKkom BO3MOXHOCTb — HaCcTpolka pasbueHns
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noBepxHOCTM 0bevankn Ha rpaHu, T.e. co3gaHue/yaaneHue/nepemelteHne pedep kak

npv NOCTPOEHUM NMMHENYATON NOBEPXHOCTH.

Bameyarue. CermeHTauns crmbos nuHendaTon obevarkm He NpegycMOTpEHa.

HopaboTtaHa komaHaa Ceub:

- lNosiBMnacb BO3MOXHOCTL BblOopa cnocoba noctpoeHusi: Ha paccmosiHue, [Jo
eepwuHbl, [lo noeepxHocmu (NpexxHUn NOPSAL0K co3gaHms crmba cooTBeTCTBOBAI
BapuaHTy Ha paccmosiHue).

— CTano BO3MOXHbIM 3aaHNe ANIMHbI OTAENbHO ANS KaXK4on n3 GOKOBbLIX CTOPOH
npogomxeHus crmba. [Ana nepexoga K 4aHHOMY BapuaHTy NOCTpOeHUs crieqyeT
BKINOYNTb Ha aHenn ceoncTB onuuto 1o 2 cmopoHam.

[opaboTaHa komaHaa 3amMbikaHue yaroe;

- Ha NMaHenn ceoncTtB nosiBunacek onuns EQuHbIe napamempabl, NO3BONAIOLWASA
NPMMEHUTb TeKyLLMe napameTpbl 3aMblKaHMs KO BCEM 3aMblkaeMbiM crmbam (paHee
CMeHa NapameTpOB 3aMblKaHUS BbIMNOMHANACL AN KaXaoro crunba B OTAENbHOCTH).

- B cnucok O6pabomka yena no6asneH BapnaHt Kpyeoeas. [laHHbIn cnocob
06paboTkn NnpegycMmaTpuBaeT NOCTPOEHME KPYrOro OTBEPCTUSI B MECTE CTbIKa
3amMblkaeMblx crnboB. NMonb3oBaTenb MOXeT 3agaTb TOYHOE NONOXKEHNE OTBEPCTUS U
ero gnamerTp.

MosiBUNack BO3MOXHOCTb KOMMPOBaHUSA CBOMCTB MeXAY OAHOTUMHBIMW NINCTOBbLIMU

anemMeHTaMm Npu nx NOCTPoeHUn/pegakTupoBaHmmn. Tak, HanpMMep, B CO3aaBaeMbli

crnb MOXHO CKONMMPOBAaTb 3HAYEHUS paauyca v yrna u3 Apyroro, yxe CyLlecTBYIoLero,
crmba. [Ins atoro cnyxut kHornka Konupoeams ceolicmea Ha [NaHenu cneumanbHOro
ynpaBneHus.

B nonsix BBOAa NMHENHbIX U YrNOBbLIX BENUYMH Ha MaHenn CBOWCTB Npu NOCTPOEHUN

crnboB 1 OTBEPCTUI B NIMCTOBOM Tere Tenepb AOCTYNMHO MEHIO FreOMEeTPUYECKOro

Kanbkynatopa. OHO COAepXMUT crneayoLime KomaHabl:

— Mpv BBOAE NMHENHbIX BESNYMH:

- AnuHa pebpa,
- PaccmosiHue mexdy o6bekmamu,
- Quamemp,
- Paduyc,
— MpV BBOAE YINOBbIX BEMUNYNH:
- HanpaeneHue o6bekma,
- Pacmeop dyau,
- Mexdy deyms o6Lekmamu.

Kpome TOro, B 4aHHOM MeHI0 npucyTcTByeT komaHaa Konuposame ceolicmeo,

Nno3BonstoLLas NPMCBOUTL pefakTUpyeMoMy napameTpy Takoe e 3HayYeHue, Kak B

OPYrom anemMeHTe.

B HacTpoeyHOM gunanore, NOSABASIOLEMCS NPU COXpaHeHUn cOOpKM Kak geTanu u npu
yOaneHun ucTopun NOCTPOEHNs MOAENU, NOSIBUITUCH OMLUUN:

Yyumbieamb cKpbimbie KOMMOHEeHMbI — ynpaBnsieT 06paboTKON CKPbITbIX
KOMMOHEHTOB; eCnv ONuus OTKIIOYEHA, TO CKPbITble KOMMOHEHTbI CYMTaOTCA
OTCYTCTBYHOLLUMMU,

O6beduHuUmMb mesia U KOMMNOHEeHMbI 8 0OHO MeJ10 — BKIOYaEeT BapuaHT
npeobpas3oBaHuns, NP1 KOTOPOM BCe Terna N KOMMOHEHThI, MMetoLLne obLne
NoBepXHOCTU uUnun obbeMsl, cnveatTcsa B ogHo. Ecnv nonyyeHHoe Teno nveet
MosoCTW, TO OHW 3aMOoNHATCA MaTtepuanom. Ecnvn Tena n KOMNOHEHTbI HE UMEKT
0oOLLMX NOBEPXHOCTEN, TO CO30aETCA TEMNO U3 YacTeN.

MosiBunack BO3MOXHOCTb ObICTPOro Bbibopa KOMMOHEHTOB B COOpPKE HA OCHOBE UX
pacnonoXeHns OTHOCUTENbHO rabapuToB ApPYrMx KOMMNOHEHTOB. [1ns BbiGopa KOMMNOHEHTOB
no rabapuTy Hy>KHO CHa4arna Bbl4eNUTb KOMMOHEHTLI, onpeaenstowme rabapuT, a 3aTem
Bbl3blBaTb KOMaH4y Bbiaenutb — Mo rabaputy — KoMmnoHeHTbI BHYTpU rabaputa
nn6o Boigenutb — Mo rabaputy — KomnoHeHTbI BHe rabapuTa.
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B cbopke n3ameHeH cocTaB KOHTEKCTHOrO MEHIO BblAeNeHHOro npummuTtea — pebpa,
BEPLUUHBI UNW FPpaHy — MpUHaAnexallero BCTaBke KOMMOHEHTA. 13 MeHI0 UCKMoYeHbI
KOMaHZbl, OTHOCALMECS k onepaunn (Pedakmupoeamb acku3, Pedakmupoeamsb
UCXOOHbIU 351eMeHm vi ip.), @ BKIIOYEHbI KOMaHAbl, OTHOCALLMECS K KOMMOHEHTY
(Pasmecmumb koMroHeHm, U3meHumb mun 3a2py3ku v gp.). lNpn 3ToM KOMaHAbI
AEVCTBYIOT HA KOMMOHEHT MEPBOro YPOBHS (HECMOTPSA Ha TO, YTO BblAENEHHbIV NPUMUTUB
MOXeT NnpuHaanexaTb KOMNOHEHTY Boree HU3KOro ypoBHs). Takum o6pa3om, B OKHe
MoZenu Tenepb MOXHO BbINOMHATL NPAKTUYECKM Te XXe OeNCTBUSA C KOMMOHEHTaMM
NepBOro ypoBHS, 4TO 1 B [lepeBe nocTpoeHus. OT1o genaet 6onee ygqobHon paboTy ¢
6onbwmmmn cbopkamu.

CeonictBa ObosHavyeHue, HaumeHosaHue, Aeémop n gpyrue (T.e. CBOMCTBA, BKJIIOYAEMbIE B
OT4YeT) CTanu OOCTYMHbI AN U3MeHeHUs B okHe Ceolicmea ansd Mogenu B LIENOoM
(kopHeBoro anemeHTa [lepeBa)  KOMNOHEHTOB, B TOM Y/CIE BCTaBMEHHbIX 13 OMGNMOTEK.
BrnbnunoteyHble KOMMNOHEHTbI MOTYT TaKKe UMeTb ApYyrve OOCTYNHble AN peaakTUpoBaHNUS
B okHe Ceolicmea napameTpbl (€CNKN 3TO NPeaycMOTPEHO BrnbrimoTekon).

HepuyeHue. OghopMrieHue yepmexeu

1.

MosiBunack komaHaa KoHu4eckasi Kpuegasi, NO3BONsoWasn CTPOUTb KOHUYECKME KpUBble
nyTem yKasaHusi KOHEYHbIX To4eK T1 1 T2, KacaTernbHbIX B HAX U TOYKM Ha KpnBOWn nNnbo
koadppuumeHTa. KacatenbHble MOryT 6biTb 3a4aHbl yka3daHMeM TOYKM UX NepecevyeHns — B
3TOM Crly4ae OHW CTPOATCS Kak NpsMble, NpoxoAsaLimne Yepes ykasaHHY TOUKy U ToYku T1
N T2. Takke TOYkM T1 U T2 MOryT ObITb YKa3aHbl Ha CYLLECTBYIOLLMX OObeKTax — B 3TOM
crnyyae KacaTernbHON K KOHUYECKOW KPMBOW CTaHOBUTCH KacaTernbHas K 06bekTy B
YKa3aHHOW TOYKe.

Mpu co3gaHny B YepTexe accoumaTUBHONO B1UAa MOAENU, SABNSAOLENCS 3epKarnbHbIM

NCMNOMNHEHMEM APYron, YXXe CrpoeuupoBaHHOM B 3TOT YepTex MOAENM, K BUaam

A06aBnaTCA HaANUCK cneayoLLero CoaepXXaHus:

- Ons BUAa UCXOAHOMO UCMONHeHUs: «[0603HaYeHne NCXOQHOro UCTIONHEHNSA]»,

- [ANng BuAaa 3epkanbHOro UCnonHeHus: «[obos3HayeHre 3epkanbHOro UCMOMHEHUs] —
3epkanbHoe oTpaxeHune. OctanbHoe — CcM. [0603Ha4YeHNne NCXOLHOTO UCMONMHEHUS]».

Hanuuue Taknx Hagnucemn — Tpe6OBaHVIe CTaHaapTa. Monb3oBaTenb MOXeT
BKIMIOYNTBL/OTKIIOYNTL MX CO3OaHME U HaCTpPOUTb NX coaepXaHne Ha BKnaake Hadnucb

aunanora, Bbl3biBaeMoro komaHgon Cepeuc — lNapamempebl... — TeKywul 4yepmex —
Mapamempbi dokymeHma — Bud (ansa HOBbIX JOKYyMeHTOB — Cepeuc —
Mapamempebl... — Hoeble dokymeHmsbl — Ipaghuyeckuii dokymeHm — [lapamempsbi

dokymeHma — Bud).

MosiBMNack BO3MOXHOCTb 3afaHns ANNHbI NPOAOIIKEHUS pasMepHbIX NTMHUIA pa3MepoB: B
[Marnor HaCTPOWKN NapaMeTpoB OTPUCOBKU pa3MepoB AoGaBreHo none ebixod
pa3mMepHbIX TUHUL 3@ 8bIHOCHYIO.

Paboma ¢ mekcmom

1.

MosiBMNacb BO3MOXHOCTL CO34aHMs 3epKarnbHO OTPaXeHHOro TeKCTa B rpadomny4ecKkmnx
AOKYMEHTaX M ackm3ax. [1ns aToro Cnyxmt onuns 3epkasibHoe ompa)KeHue Ha BKIagke
Pa3smeweHue NaHenn cBONCTB NpU CO34aHUN HAAMUCK.

YnpasneHue BUOOM TeKCTa Npu BbINONHEHUU kKoMaHabl CuMmMempusi NPON3BOAUTCS C
MOMOLLbIO ONuUMK 3epkasibHO ompa3umse mekcmai. [1py BKIMOYEHHON OMNUUK TEKCTbI
3epKanbHO OTpaXarTcs, NPU OTKIMIOYEHHON — COXPaHSAT BUA.

Tenepb MOXXHO HAaCTPOUTb KONMMYECTBO M PacnonoXeHne XapakTepHbIX TOYEK Ans
nepeMeLleHns Hagnucu (oTobpakatoTcsa Npu ee BbliAeNeHnn) B rpaddnyeckom LOKYMEHTe n
ackmse. [JoCcTynHo Tpu BapuaHTa, B TOM YMCIEe C pacnonoXXeHnem ToYek no yrnam u B
cepefuHax CTOPOH rabapuMTHOro NpsAIMoYrofibHMKa Hagnucu. HacTpoika BbINnonHAeTCsa B
awnanore, Bbi3biBaemMoM komaHgon Cepeuc —lMapamempbl — Cucmema —
Ipagpuyveckuli pedakmop — XapaKkmepHbie MOYKU.
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Meyamp

1.

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

B pexume npeasaputenbHOro NpocMoTpa nepep nevartbio NossBUnachk komaHaa
Macwma6 no ebidesnieHHbIM nucmam. [locne ee Bbl30Ba BblAeNeHHble NUCTbI
oTObOpaXkaloTCs NONMHOCTBLIO B MakCUMarbHO BO3MOXHOM MacLuTabe.

Mpn aBTONOAIOHKE NUCTbI JOKYMEHTOB TENEPb MOryT aBTOMaTU4EeCKM NOBOpPaYMBaThCs Ha
90°, ecnn 310 HEOBXOAMMO AMS BbINONHEHUS NOATOHKM, T.€. ONTMMMU3aLNN pa3MeLLeHUs
AOKYMEHTOB Ha Oymare. PaHee aBTONoAroHka BbINOMHSANACh NYLb 3a CHET U3MEHEHUS
MacLuTaba nucTos.

Tenepb nocne BbINOSIHEHWS B NPeABapUTENbHOM NMPOCMOTPE onepauui, U3MeHsIHoLLNX
KONMYECTBO CTPaHWL, NeyaTu, Ha akpaHe oTobpaXarTCst He BCE NUCTI, KaK paHblue, a Te
e, YTO ObINKN BUAHbI HA MOMEHT 3anycka onepauun.

Paboma co cneuyudukayueli

1.

Tenepb Npu OTKPbITUM cneumdmKaLum He NPOM3BOAUTCS ee aBToMaTn4ecKkas
aKkTyanusauusi, a b BbINOSHAETCS NPOBEpKa COOTBETCTBUSI MeXAY cneumdurkaumen n
NOOKMIOYEHHBIMM K HE AoKyMeHTamu. Ecnmn oGHapyeHo paccornacoBaHue, To
cneumndmrkaumns otobpaxkaeTcs nepevepkHYTON NYHKTUPHBIMU NIMHUSIMU U BblaaeTcs
3anpoc Ha nepecTpoeHue cneumdukauun. Monb3oBaTens MOXET:

- [loaTBepanTb NepecTpoeHne — CBA3aHHble CO crieumdmrKaumen YepTexmu n cOopku,
KOTOpble Ha AaHHbIA MOMEHT He akTyarlbHbl, MepecTpanBaoTCs, Nocrne Yero JaHHble U3
HUX NepegarTcs B cneundukaumio.

- OrTka3aTtbCs OT NEPECTPOEHNS — HU crneundmKaumsi, HA NOAKITIOYEHHbIE K HEW
OOKYMEHTbI HE N3MEHAITCSA; cneundmrkauns octaeTcs nepedepkHyTon, HO 3TO He
MeLlaeT ee pefakTMpoBaHuio 1 nedaTu. MNMpn HeobxogmMMoCTK cneunduKkaLmo MOXHO
NnepecTpouTb NO3)Ke — C NOMOLLbI kKoMaHabl Bud — lMepecmpoums.

3anpoc Ha nepecTpoeHne crneunduKkaLmnmn MoxXeT NOABMAATLCA HE TOMNBKO NPU OTKPbITUM
cneuundmrkaumum, Ho 1 Npu paboTe ¢ HeW, ecrnv B NOAKIIOYMEHHbLIX JOKYMEHTAX MPOM30LLIIM
N3MeHeHus1, TpebytoLme nepedayn B cneunpukaumio.

[lo6aBneHbl HACTPONKKM, yNpaBnAlLMe aBTOMaTU4YeCKMM OOHOBNEHNEM N COXPAHEHMEM
AOKYMEHTOB, NOAKMYEHHbIX K cneumdukaumm. [JaHHble HACTPOMKM NPOM3BOAATCA Ha
Bknagke Cucmema obLiero HaCTpoOeYHoro avarnora, B pasgene Pedakmop
cneyugukayuli — lMapamempbi 06Ho81eHUss 0KyMeHmMoe. OTOT pa3fen COAepXuT
ABe onuun (N0 YMOSYaHWUIO BKITOYEHDI):

- [lpu nepecmpoeHuu cneyugukayuu coxpaHsimb MoOGKIIF0O4YeHHbIe OOKYMeHMbl,
OMKpPbIMbIE 8 «C/IENOM» PEeXUMe — eCIN BKIOYEeHa, TO NOAKMIOYEHHbIe K
cneundukaunmn JOKyMeHTbl, KOTOpblE NPy ee NepecTpoeHnn Gbinm OTKPbITbI B
«CINenomy» pexmmMme 1 NepecTpoeHbl, 3an1cbiBalOTCs HA AUCK HEMEOSIEHHO U
©e3yCcrnoBHO, a eCNK OTKITKYEHA, TO 3TU JOKYMEHTbI 3anncbiBalOTCA TONbKO Nocne
COXpaHeHus cneumduKkaumm 1 He 3anucbiBalOTCs B Criyqae 3akpbIiTvs cneundumkaumnm
06e3 coxpaHeHus.

- [lpu coxpaHeHuu cneyugukayuu nepedasampb 0aHHbIe 8 MNOOK/IIOYEHHbIe
OOKyMeHmMbI — eCny BKMOYEHa, TO NPy COXpaHeHun cneuundmkaLmm npons3BoanTcs
aBTOMaTMYeCKasl nepefaya AaHHbIX U3 Hee B NOAKMHOYEHHbIE JOKYMEHTLI, ECIN
OTKIOYEHA, TO Nepeaaya He NPOM3BOAUTCS HU MPU COXPaHEHUU crnieumnduKaLmmn, Hu
npv Bbl3oBe kOMaHAbl CUHXPOHU3ayusl.

MosiBUnack BO3MOXHOCTb COPTMPOBKM OOBLEKTOB B pasaenax cneuyudukaumm bonee 4em
Mo ofHOW KoroHKe. Monb3oBaTenb MOXET 3aAaTb CMMCOK KONTOHOK, N0 KOTOPbIM
NPOM3BOANTCA COPTUPOBKA, U TUM COPTUPOBKM B Kaxaon U3 H1UX. CopTUpOBKa Mo KONOHKaM
BbINOSIHAETCS B TOM NOPSIAKE, B KOTOPOM OHWM MepeymncrieHbl B cnvcke. [laHHas HacTpoiika
Npon3BOANTCA Ha HOBOW Bknaake Copmupoeka avanora peaakTupoBaHus CTUNS pasgena
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cneuundmrkaumm. 3ta BKNagka coaepxut onunto O6bekmsi 8 pa3desie copmupogams
(nepeHeceHa c Bknagku Hacmpoliku) 1 CrcoK KOMOHOK C yKa3aHWeM TUMOB COPTUPOBKM.

4. TlosiBunacb BO3MOXHOCTb yrpaBneHnst NOpsSaKOM COPTMPOBKM OOBEKTOB crneumdukalmm no
koay B pasgene [JokymeHmauyus. Ona atoro B nognanky \Sys rmaBHON nanku cUCTEMb
nobaeneH dann GRAPHIC.KDSP, cogepxalimi nepeyeHb KogoB JOKYMEHTOB B TOM
nopsiake, B KOTOPOM OHM AOSMKHbI CrieaoBath B pasgene [JokymeHmayusi CornacHo
ctaHgapTty. dopmart panna TEKCTOBbIN, T.€., OTpedaKkTUpoBaB AaHHbI cann,
nonb3oBaTeNb MOXET UBMEHUTb YMONYaTENbHY0 COPTUPOBKY, HaNnpumMep, B cryyae
ncnonb3oBaHWs HeCTaHO4apPTHOro Koda. PaHee copTmMpoBKa No kogy Npoussoannach
cornacHo nopsagky cnegosaHuna kogos B dpanne GRAPHIC.KDS.

lpunoxeHus

1. [OopabotaHa 6ubnnoteka Cep8uCHbIe UHCMPYMEHMbI.

- [Jo6GaeneHa komaHaa Cumeosibl 00J1b Kpusol. OHa No3BONSET PacnonoXnTb
BBEAEHHbIE CUMBOJSbI (OHM AOJMKHBI ObITh pasaeneHsl Npobenamm) BOONb yYKa3aHHOWM
KpvBoW. [loCTynHbl cneaytoLime HaCTPONKK:

- BblbOp y4acTKa Kp1Bon,

- 3ajaHne CMELLEHUS — PacCTOSIHUS MeXay KPMBOW 1 CUMBOMAMW,

- BblOOp HanpaBneHus,

— BbIOOP OpMeHTaUUN — Kaxabli CUMBO Mo, onpeaerneHHbIM YoM K KacaTenbHON B
COOTBETCTBYHLLEN TOYKE KPUBOWM MM BCE CUMBOJIbI MO OOHUM U TEM XKe YrNOM K
rOPU3OHTanw.

- [lpu NOCTpOEHUN OTBEPCTUS, CBA3AHHOIO C KPMBOW, NOSIBUNACh BO3MOXHOCTb 3a4aHNS
yrrna HaknoHa OCu OTBEPCTUSI K FTOPU3OHTaNn (paHee CBS3aHHOE C KPUBOM OTBEPCTME
pacrnonarasnocb No Hopmanu K Hei). [Ina BBoaa 3Ha4vyeHus yrna Ha [NaHenb CBONCTB
nobaeneHo none Yeousl, a ons Bo3BpaTa K opyueHTauuMm oTBepCTUs Mo Hopmanm K
KpmBon — onums o Hopmanu.

2. [opaboTaHa 6ubnnoteka CmaHOapmHbie usdesnusl.

- TlosiBunacb BO3MOXHOCTb BCTaBMATb B YEPTEX KOHCTPYKTUBHbLIE 3JIEMEHTbI C
pasmepamu.

- B katanor Kpenex nobaBneHsi:

MpyxumHbl FTOCT 13766-86, FTOCT 13767-86, TOCT 13768-86, FTOCT 13769-86,

FOCT 13770-86, TOCT 13771-86, TOCT 13772-86, TOCT 13773-86, TOCT 13774-

86, TOCT 13775-86, TOCT 13776-86.

- B katanor [Jemanu, y35bl U KOHCMPYKMUBHbLIE 35ieMeHmMbI [,06aBNEHbI:

dnaHubl 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.

3. B npunoxenune Pacno3HasaHue 3D-modeseli nob6aBneHbl KOMaHabl, NO3BONSALLLNE
nepen pacnosHaBaHWeM MOLENV YAanuUTb HEKOTOPbIE ee 3reMeHTbl (Hanpumep, dhacku,
CKPYINEeHUs, Menkne oTBEpPCTUS):

- YOaneHue epaHel — CNyXuT Ansa yaaneHuns NnponsBosibHbIX rpaHen. MNepen BbI30BOM
KOoMaHabl He06X0AUMO BbIAENUTL OAHY UMM HECKONMBbKO CMEXHbLIX FpaHen.

- YOaneHue Mmesikux 3sieMeHmMo8 — CNyXuUT Ang aBToOMaTUYeCKoro noucka n yaaneHus
MENKNX 3neMeHTOB. Menknum cYnTaeTcs aNeMeHT, pasMep KOTOPOro He npeBbilaeT
3aJaHHbIN NPY HACTPOMKE MPUITOXXEeHUS (B MPOLEHTax OT AvaroHanun rabapuTHoOro
napannenenvnega mogenw).

Ecnu yonaneHue 4actn mogenu, cogepallen ykasaHHble rpaHun, Unn HauaeHHbIX MenKnx

anemMeHTOB 6e3 HapyLleHNs LLeNOCTHOCTM MOAENM BO3MOXHO (T.e. Npunexaliune rpaHu

MOryT 6bITb MOANMLMPOBaHLI Tak, YTOObI TEMNO OCTaBanoch LEenbiM), TO OHU yaansatTcs.
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OcHOBHOE HasHaueHve KoMaHg YOaneHue 2paHel n YOaneHue MesKux 3jieMeHmoe —
ynpoLLeHe reoMeTpu1 Moaenuy ans nocneayloLwero pacno3HaBaH1s NN aHanuaa c
MOMOLLbIO pacyeTHbIX NPOrpamMm.

HopaboTaHo npunoxeHne Komnnekmoesuwuk dokymeHnmoe KOMITAC-3D: Tenepb MOXHO
ynpaensaTb 4o0aBneHMEM B KOMMMEKT DaNNOB-UCTOUYHNKOB KOMUA FEOMETPUN 1
KOMMOHOBOYHOM reomMeTpun. [Ina aToro cnyxart onuuv BkiroYums 8 KoMsieKkm
UCMOYHUKU KOnuu 2eoMempuu n BKriro4yums 8 KOMI/IeKm UcCmoYHUKU
KOMIMOHOBOYHOU 2eomMempuu gnanora npunoxeHus.

HopaboTtaHa APM FEM, cucmema npo4YHOCmMHo20 aHasnu3a onsi KOMITAC-3D.

- [obaBneHa BO3MOXHOCTb pacyeTa cobCcTBEHHbIX YacToT Ans KO-cetok n310-y3noBbix
TETpasgpos.

- [JoGaeneH HoBbI OO6bEKT 3akpensieHue No Hopmarsu.

- PeanusoBaH pexvm NoCTPOEHMs LIBETOBbIX KapT pe3yfibTaToB C BO3MOXHOCTbIO
BbIBOZA YacT! MOAENM B 3aBUCUMOCTU OT HAacTpOeK creLmnanbHON AONONMHUTENbHOM
LUKanbl (BblLLe, HUXKE UNN Mexay ABYMS! MNONb30BaTENbCKMMMN 3HAYEHUSIMM).

- Peanu3oBaH peXxum NOCTPOEHMS KapTbl pe3ynbTaToB B BUAE OAHOM U30MOBEPXHOCTM.
- [ob6aBneHbl HOBble METOAbI pacyeToB AnNs:
— cTaTudeckoro pacyeta: MT_Frontal;
- pacyeTta yctonumBocTu: JlaHuow, FEAST, MNownck kopHen getepmuHaHTa (Sparse);
— pacyeTa cobcTBEHHbIX konebaHun: Itepaunn nognpocTtpaHcTe (Sparse) 6e3
opToroHanusauuu, JlaHuoL.
[ononHeHa n akTyanuanposaHa 6a3a AaHHbIX bubnuotekn Mamepuansi u
CopmameHmbl.

— O6uwee konnyecTso MaTtepuanos coctaensieT 6onee 10800 HanmeHoBaHM. B Tom
yncne:

— 1470 oTe4eCTBEHHbIX MApPOK CTaneun u Cniasos.,;

— 2393 3apybexHble MapKu cTanen u cnnaBoB;

- 145 Mapok 4yryHa;

- 1145 MapoK UBETHbIX MeTanoB 1 CrnsaBos;

- 263 HauMeHOBaHUSA NEerMpyoLLmX CnnaBos;

- 449 mapok macesi 1 CMasok,;

- 225 MapoK NakoB U Kpacok;

- 602 mapkn nnacTtmacc;

- 474 mapku Krnees;

- 1400 HauMeHOBaHUIN CBapOYHbIX MaTepMarnos;

- 612 HaumeHOBaHUM NPOBOAOB N Kabenen;

- 346 HauMeHOBaHUN CTPOUTENBbHbLIX MaTepNanos;

- 132 Buga ranbBaHNYECKMUX NMOKPbLITUN;

- 196 HaMMEeHOBaHUI KOMMO3ULIMOHHbLIX MaTepuaros.
- [lponsBeneHa 3ameHa ycTapeBLUNX AOKYMEHTOB:

- pokymeHT FTOCT 1050-88 lNpokaT copToBOW KannbpoBaHHbINA, CO cneLmanbHON
OTAENKOW NOBEPXHOCTU U3 YINEePOANCTON Ka4eCTBEHHON KOHCTPYKLMOHHOW CTanw.
O6wme TexHn4yeckme ycrnosust 3ameHeH gokymeHtom FOCT 1050-2013
MeTannonpoaykumns n3 HenermpoBaHHbIX KOHCTPYKLMOHHBLIX KAYEeCTBEHHbIX U1
cneuunanbHbix ctanen. Obuwme TEXHUYECKNE YCITOBUS;

— pokymeHT FOCT 19281-89 lNpokaT 13 cTanu NoBbILLEHHOW MPOYHOCTU 3aMEHEH
aokymeHToMm MOCT 19281-2014 lNpokaT NOBbILLEHHOW MPOYHOCTM (NPK 3amMeHe
AokymeHTa gobasneHo 48 HaumeHOBaHUM MaTepuarnos).

- B 6a3y gaHHbIx fo6aBneHbl HOBbIe JOKYMEHTbI U MaTepuarbl, TpeboBaHWs K KOTOPbIM
pernameHTMpytoTcs UMK, ATO crieaytolmne JOKYMEHTbI:

- [OCT 28378-89 MaTtepuarbl KOHCTPYKLMOHHbBIE MOPOLLKOBLIE HA OCHOBE Xeresa.
Mapku (36 HanmeHOBaHWUIA MaTepuanos);
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FOCT 26802—-86 MaTtepuansl aHTUPUKLMOHHBLIE NOPOLLKOBbLIE HA OCHOBE Xenesa.
Mapku (33 HameHOBaHWsI MaTepuarnos);

FOCT 1415-93 ®deppocunuumin. TexHndeckne TpeboBaHNs U YCNOBMSA NOCTaBKN
(21 HaumeHOBaHWe maTepnanos);

FOCT 4756-91 deppocunukomapraHel,. TexHnyeckne TpeboBaHNS N yCrOBUS
nocTtaeku (18 HaumeHOBaHUN MaTepnanos);

FOCT 4757-91 deppoxpom. TexHnyeckne TpeboBaHNS N yCOBKS NOCTABKN

(42 HanmeHOBaHUA MaTepuaros).

Umnopm u akcnopm

1.

B ouanor HacTponku yTeHus gannos popmata DXF nnn DWG Ha Bknagky [JaHHbie
pobasneHa onuust FpaHUYbl 8UOOBLIX 3KpPaHOe8 Mo 2abapumam. Ecnu oHa BKNOYEHa,
TO cbopMa BMAOBLIX 3KPAHOB MMMOPTUPYEMOrO AOKYMEHTa ynpoLiaeTcs 40 rabaputHbIX
NpsAMOYronbHUKOB. B pesynbTaTe, ecnun BUAOBbIE 3KpaHbl HE NpAMOyronbHbl, B KOMITAC-
AOKYMEHTE MOryT OKa3aTbCH «MULWHNE» 0OBbEKTbI, He OTOOpaXKaBLUIMECH B MUICXOOHOM
AOKYMEHTE M3-3a TOro, YTo HaXOAUNUCKE 3a Npeaenammn BUOoBbIX aKpaHoB. [Mpu
OTKITHOMEHHOW onuun hopma BUOOBbLIX IKPAHOB He ynpollaeTcs, Ho obpaboTka JOKYMeHTa
MOXeT 3aHuMaTb 6onbluee Bpems.

Tenepb Bo3MOXeH nmnopT annos Parasolid oo 25-o1 Bepcun popmaTa BKAOYMTENBHO.
UckntoveHa Bo3aMoxHoCTb 3anmcun KOMIMAC-gokymeHToB B choopmat WMF.

Omnu4us eepcuu 15.2 om eepcuu 15.1

O6uwee

Ansa peanusaumm TpedosaHun NOCT 2.503-2013, BeinyweHHoro B3ameH TOCT 2.503-90,
B GubnuvoTekn opopmneHuii graphic.lyt n vector.lyt BkntoueHbl opopMnieHnst Ans
rpacmnyeckoro 1 TEKCTOBOrO JOKYMEHTOB M3geweH. 06 uameHeH. Nepebit nucm. FOCT
2.503-2013 ®1 v UNzseweH. 06 usameHeH. lNocn. nucmebl. FTOCT 2.503-2013 ®1.
lMpumeyaHue. OcopmneHunsa ansa nseeLleHnn ob nameHeHusax, cootsetcraytowme FOCT
2.503-90, ocTaBneHbl B yka3aHHbIX OMbnnotekax opopmmieHui.

TpexmepHoe modenupoesaHue

MosiBunacb BO3MOXHOCTb HACTPOWKM 3anmcu moaenen B doopmat getanu (*.m3d). ns
OTKPbITUSE HACTPOEYHOro Ananora crieqyeT BbidaBaTb komaHay CoxpaHumb ¢
napamempamu, KOTopasi NOSABMAETCH B MEHIO KHOMKN CoxpaHumb Ananora CoXpaHeHus,
ecnu B cnucke Tun danna BeibpaHa ctpoka KOMIIAC-Qemanu (*.m3d).

B onanore HaCTpOVIKM COXpaHeHunA B getaljib MOXHO BKIMHOUYNTL/OTKITHOUYNUTL COoXpaHeHune
MaccCbl N LeHTpa Macc, yaaneHne nctopmnn noCTtpoeHud, npeo6pasoBaH|/|e KOMMOHEHTOB B
Tena unn aetann-3arotoBku.

Takol e ananor NosiBNAETCA Nocne Bbi30Ba KOMaHAbl yAaneHns NCTOpUn NOCTPOEHUS
Moaenu.

YepuyeHue. OghopmrieHue yepmexeu

1.

JNInHeRnHble 1 yrnoBble pa3Mepbl Tenepb NPOCTaBMSIOTCS B OAHOM U3 ABYX PEXMMOB: B
PeXNMe yKasaHUsi TOYEK UMK B PEXMME YKasaHUs 06BbEKTOB. [N NepeknioyeHmnst pexumMa
CNY>XWT KHOMKa Bb16op 6a308020 06ekma Ha MNaHenu cneumansHoro ynpaenexus. Mo
YMOJYaHMIO NIMHENHbIE pa3Mepbl CO34a0TCS B PEXMME YKasdaHUs TOYeK, YTO No3BonseT
yKasblBaTb TOYKM NPUBSI3KM pa3Mepa, a YrioBble — B pPeXMMe yKka3aHUsi OTPE3KOB, YTO
NO3BOSISIET YKa3blBaTb CTOPOHbI Yria.
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Cnucok Pa3meuw,eHue mekcma, No3BONAKOLWMIA BbiOpaTb BapnaHT pacnosioXeHus
pasmMepHOn HagnucK, nepeHeceH ¢ Bknagkun Mapamempsi NaHeny CBOMCTB Ha BKNaaKy
Pa3mep.

[o6aBneH HOBbIV BapuaHT pa3MeLLEeHMS TEKCTA, NO3BONSAIOLLNA paCNoONOXNUTbL HAL4MUCh
nobbiM cnocobom — no cepeanHe/CHapyXu BbIHOCHBIX NMHUIA, NPOMU3BOSIBHO UMW HA
nonke — 6e3 sBHOro Bbibopa BapuaHTa 13 cnmcka. Cnocob pasmelleHus onpegensieTcs
CUCTEMOW MO MOMOXEHMIO HAANNCK, KOTOPOE NONb30BaTENb 3a4aET MbILLUbIO B OKHE
AOKYMEHTa Npu NPOCTaHOBKE pasmepa. OTOT HOBLIN BapuaHT Ha3BaH Aemomamu4yeckoe
pasmMmeujeHue.

MpexHun BapnaHT Aemomamuyeckoe pasmMeuieHue (npegHasHadeHHbIn ans
pasmeLleHnsa HagnucK nocepeanHe Mexay BbIHOCHBIMU JIMHUSIMU U CHAaPYXW OT HUX)
nepeMmeHoBaH B PukcuposaHHOe pa3mMeujeHue.

HoBbLI BapnaHT pa3meLleHns TEKCTa JOCTYMNEH BO BCEX pa3mepax, NpeaycMaTpmuBaoLLmMx
HaCTPOWKY MOMOXEHNS HaQNUCK, KPOME SIMHENHOIO LLerHOro, SIMHENHOMO U YrnoBOro ¢
0OpbLIBOM M paananbHOro ¢ U3fIoMoM.

MpuBA3ka K cepeanHe KPMBOKM Tenepb OCYLLECTBNSAETCA C MOMOLLbIO NpuBa3ku CepeduHa
(paHee aonsa atoro ucnonb3oBanachk npuedAska bauxalwas moyka).

Umnopm u akcnopm

YcoBepLUeHCTBOBaAH aKCNopT AOKYMeHTOoB B hopmat PDF.

- [lapameTpbl pa3HeceHus1, eCrnv oHW 3afaHbl B cOOpoYHOM Moaenu, nepegatotca B pdf-
dann. Mpu npocmoTpe Takoro ¢arna B Adobe Reader ynpaBneHue pasHeceHUeEM
NPON3BOANTCS C MOMOLLbIO 3N1eMEHTa AN NpocMoTpa aHMMauun Ha naHenu 3D-
WHCTPYMEHTOB.

- B puwanore HacTpowku 3anucu B opmat PDF nossunacs onuna CoxpaHums
Hacmpoliku. Ecnu oHa BKMoveHa, TO NnapaMeTphbl, YCTaHOBMEHHbIE AN 3anncu
TeKyLlero AoKyMeHTa, 6yayT ncnonb3oBaTbCA ANd 3annucu Bcex nocrnenyoLwmnx
DoKkymeHTOB. [1pn coxpaHeHun cneumdmkauum, rpapuyecknx n TEKCTOBbIX JOKYMEHTOB
B HACTPOEYHOM Juarnore NpUCyTCTBYET Takke KHoMnka @usabmp, no3songtoLLas
HaCTpPOUTb (hMNbTPbI BbIBOAA.

lpunoxeHusi

1.

MepepaboTtaHo npunoxeHne KOMIMAC-3awjuma; HOBOM BEPCUN NMPUNOXKEHUS NPUCBOEH
Homep 3.

- TpunoxeHne nepenmeHoBaHo B Cucmemy 3auyumbi OOKyMeHmMos.

- W3meHeH mexaHun3m 3awmTbl, B cBA3n ¢ 4em ¢ KOMIMAC-3D V16 moxeTt

NCNONb30BaTbLCA TONbKO TPETbA BEPCUSA NMPUNOXKEHUS.

- [obaBneHa BO3MOXHOCTb 3aLUUTbl TEXHONOMMYECKUX COOPOK.
HopaboTaHo npunoxeHne CepeuUCHbIe UHCMPYMEHMbI.
- [obaBneHbl kKOMaHAb!:

- Modobue o6bekma — NO3BONSET NOCTPOUTb IKBUANCTAHTY YKa3aHHOW KPUBOW;
BO3MOXXHO CO3[aHNe OOHOW 3KBUOANCTAHTbl — C BbIOPAHHOW CTOPOHbI OT 06BbEKTa
U AByX — C 00enx CTOPOH.

- HapyxHasi peab6a — No3BonsieT co3aatb B JOKYMEHTE N300paxXeHne CTePXKHS
3agaHHOro gnameTpa c pe3bbon (Bna cBepxy); BO3MOXHO MOCTPOEHNE CTaHOAPTHON
N HecTaHAapTHOW pe3bb, a Takke BbIOOP CTUNEN NINHUNA.

- Mepecmpoumb omeepcmusi u uzobpaxeHusi pe3bb6 — NO3BONSET BOCCTAHOBUTb
B3aMMHOE MOJIOXEHNE KPUBOW N CBA3AHHBLIX C HEN M300paXXeHWn OTBEPCTUI U pe3b0.
CBA3b co3gaeTcsa nyTeM ykaszaHus KpMBOW MpU CO30aHUM OTBEPCTUN N pe3bb;
nepecTpoeHune TpebyeTcs, ecnu B pesynbTaTe peaakTMpOBaHUSA N3MEHMUITOCH
nonoxexue, hopma nnm pasamep Kp1MBoW.
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— KomaHgpbl noBopoTa 06bLeKTOB — MO3BONAT MOBOPaYNBaTh OTAENbHbIE OOBLEKTLI U
rpynnbl Ha 90° unn 180°; ueHTPOM NOBOPOTA ABNSETCA LEeHTp rabapuTHoro
NPSAIMOYroribHMKa 06beKTa Unn rpynnsl 06 bEKTOB.

- KomaHgpl 3epkanbHOro oTpaxxeHns 06 bekToB — MO3BOMSAOT OTpaxaTb OTAENbHbIE
0OBEKTLI U rpynnbl OTHOCUTENBHO BEPTUKANbHON UMW rOPU3OHTaNIbHON OCEBOW
nvHuKn. OceBas NpoxoauT Yepes LeHTp rabapuTHOro NPSMoyrofnibHUKa obbekTa nunm
rpynnbl OO bEKTOB.

- KomaHgp! BblpaBHMBaHUA 06bEKTOB — MO3BONSAIOT BbIPOBHSTL MO 3a4aHHOW TOYKE
Kpas unu ueHTpbl rabapuUTHbIX NPSIMOYrONbHUKOB YKa3aHHbIX 06bekToB NMbo
COBMECTUTb LIEHTPbI 3TUX NPSAMOYrOfbHUKOB.

- WHcTpymeHTanbHasa naHenb 6ubnuotekn Tenepb BKNOYaeT B cebsa cneyrowime
naHenu: MHcmpymeHmsbl, Onepayuu ¢ KoHmypamu, Omeepcmus u pe3bbbl,
lMoeopom o6bekmoe, BoipasHueaHue 06 bekmoa. Mpu nogkntoveHHon GubnunoTteke
ee naHernb aBToMaTU4eCKN NoKasbiBaeTCs, eCnu TUn AoOKyMeHTa npeanonaraet
npuMeHeHne KomaHa 6mbnmnoTekn (HanpumMmep, YepTeX) N CKPbIBAETCA B MPOTUBHOM
cnyyae (Hanpumep, Moaens).

HopaboTtaHa 6ubnunoteka CmaHlapmHsbie U30enus.

- [obGasneHa BO3MOXHOCTb NPeobpasoBaHNA MMEOLLMXCHA B AOKYMEHTE 00BHEKTOB
KoHcTpykTopckon 6ubnuotekn B ob6bektbl Bubnmotekn CtaHgapTHele M3penusa. Ons
9TOr0 HY>KHO ABOVHbIM LLENYKOM N0 O6BEKTY 3anyCTUTb ANanor ero pegakTMpoBaHus u
nocne BHeCeHUs1 UsMeHeHU (U 6e3 HUX) 3aKpbITb Ananor KHomnkon MpumMeHuUMb.
MpeobpasoBaHne AOCTYNHO AN 06BHEKTOB, BCTaBNEHHbIX U3 KOHCTPYKTOPCKOM
onbnunotekn, BxogusLuen B coctaB KOMIMAC-3D Bsepcum 9 nnn 6onee nosgHew;
HeKkoTopble 06BbEKTLI Mpeobpas3oBaTb HEBO3MOXHO — B 3TUX Crlyyasx BblgaeTcs
coobuleHue.

- TlosiBunacb BO3MOXHOCTb UCMOSb30BaHUA XapakKTepHbIX TOYEK AN UBMEHEHUS
pa3MepoB KpenexHblx nagenui B rpagpudecknx KOMIMAC-gokymeHTax.

- B katanor KoHcmpykmueHbie anemeHmbI o6asneHbl otBepctua ASME B1.1.
- B karanor Kpenex no6aeneHsbl:

- Bontbl ISO 15072, TOCT 7787-81, TOCT P UCO 8765-2013, TOCT P NCO 4016-
2013, TOCT P CO 4014-2013, TOCT P UCO 15072-2013, TOCT P 55739-2013;

— BuHTbl ISO 12474, TOCT P UCO 4026-2013, TOCT P NCO 4027-2013, TOCT P
NCO 4028-2013, TOCT P NCO 4029-2013, TOCT P NCO 4766-2013, TOCT P NCO
1580-2013, FOCT P UCO 1207-2013, TOCT P NCO 2010-2013, TOCT P NCO 7047-
2013, TOCT P NCO 7046-1-2013, TOCT P MCO 2009-2013, TOCT P NCO 4762-
2012, TOCT P NCO 7045-2013, TOCT P UCO 7046-2-2013, TOCT P NCO 7048-
2013, TOCT P NCO 14580-2012, TOCT P NCO 14584-2012, TOCT P NCO 12474-
2012, TOCT P 55742-2013, TOCT P NCO 14585-2012, TOCT P NCO 14586-2012,
FOCT P UCO 14587-2012, TOCT P UCO 1479-2013, TOCT P MCO 1481-2013,
FOCT P MCO 1482-2013, TOCT P NCO 1483-2013, TOCT P NCO 10509-2013,
FOCT P CO 7049-2012, TOCT P NCO 7050-2012, TOCT P NCO 4018-2013, TOCT
P NCO 4017-2013, TOCT P NCO 8676-2013;

- [avkn TOCT P NCO 4161-2013;

— MNpodounun FOCT 8239-89, TOCT 8240-97, TOCT 8509-93, TOCT 8510-86, TOCT
19771-93, TOCT 19772-93.

HopaboTtaH Komnnekmosuw,uk dokymeHmoes 0sisi KOMIAC-3D: Tenepb OH no3sonseT
nmeHoBaTb KOMIMAC-a0oKyMeHTbl cornacHo nx 0603HayeHnsam u/mnm HammeHoBaHUSIM.
UT06bI YKa3aTb, Kak 4OIMKHO hopMmnpoBaThLCH MMS, B Ananore KoMmnnekToBLuka cnegyeT
BbIOpaTh U3 CNm1cKa HyXHbIN BapuaHT: O603HavYeHue, HaumeHosaHue, O603Ha4YeHue +
HaumeHoeaHue, HaumeHoeaHue + O603Ha4YeHuUe v 3aaTb pa3genuTens.
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Omnuyusi eepcuu 15.1 om eepcuu 15

O6uwee

1.

2.

4.

[MosiIBUNMCH HOBLIE CUCTEMHbIE CBOMCTBA JOKYMEHTOB: SHaK HeyKka3aHHOU
wepoxosamocmu v lNapamemp Heyka3aHHOU wepoxoeamocmu.

HacTpoeuHbii ananor Mapamempsbi pe3b6bi NepemelleH U3 pasnena Pedakmop
modesiel B HOBbIN pasaen O6uwue 0151 0OKyMeHmoa.

B rpaduyeckmx AOKyMeHTax U MOAensix Tenepb MOXHO YNpaBnsiTb OTOOpaXKeHnem
aonycka (T. €. BKIYaTb/OTKAOYaTb €ro nokas 6e3 notepun 3Ha4YeHUin OTKITOHEHWI) B
pasmMepHbIX HAAMMUCAX YIIOBOro pasMepa TakK Xe, Kak B pasMepHbIX HagMUCAX NMUHENHbIX
pa3mepoB.

B okHe noaroToBKuM AaHHbIX AN oT4eTa NosiBUNCS 3HAYO0K — MHOUNKaATOP pexnma.

TpexmepHoe modenupoeaHue

1.

HopaboTaH (pyHKLMOHaN MaccrBOB.

- Bo Bcex maccuBax, Kpome 3epKkarnbHOro u Mmaccuaa no obpasuy, Tenepb MOXHO
yKasblBaTb 4J151 KOMMPOBaHMUS NPOU3BOSbHLIN HAbop 00beKTOB (paHee 370 6bIno
OOCTYMNHO NuLWb B Maccmee no tabnuue). [1na nepexoaa k hopMmnpoBaHmto
Npon3BONbHOrO Habopa KonMpyeMbiX OO HLEKTOB CIYXXUT NepekntoyaTenb
lMpou3seonbHbItl B rpynne Tun Ha MNaHenn cBONCTB.

[aHHbI cnocob co3gaHna maccuBa npeanonaraeT BbIMONHEHME AN KaXaoro
3K3eMnssipa TeX e NOCTPOEHU, YTO U AN UCXOAHOro 06bekTa (06 bEKTOB), MOITOMY
ANs KONUMPOBaHMWS OOMMKEH OblTb YKa3aH He TONbKO 06BEKT, KoMK KOTOPOro TpebyeTcs
Nony4nTb, HO U €ro UCXodHble 0OBEKTHI.

Mpy NOCTPOEHNM MaccuBa NPOU3BOSIbHLIX OGBHEKTOB MOXHO U3MEHUTL 3HAYEHMUS
nepeMeHHbIX Ans 9K3eMnnspos, Gnarogaps Yemy konuu 6yayT UMeTb napameTpbl,
OTNMYHbIE OT OpUrMHana.

Kpome Toro, npu KonmpoBaHnM Npon3BOSbHbIX 0GBbEKTOB eCTb BO3MOXHOCTb
ynpaeneHns obnacTbio NPYMEHEHUst onepauuu, T. €. NoNb3oBaTeNlb MOXET ykasaTb
Tena u KOMMOHEHTI, KoTopble ByayT MOAM(UUMPOBaHbI B pe3ynbTaTe co3gaHus
maccuBa. Hanpumep, npu KonMpoBaHWM OTBEPCTUS MOXHO BbIGpaTh Tena, matepuan
KOTOPbIX AOSMKEH ObITb yaaneH B pesyribTaTe NOCTPOEHUsI KOMUIA OTBEPCTUS.

- B 1abnuue nsmeHsieMbix NepemMeHHbIX 3K3eMMNNSPOB MaccuBa NosiBUNach BO3MOXHOCTb
MeHATb MecTamu cTonbupl. [na nepemelleHnst ctonbua cneayeT «nepeTawnTb» ero
3arofloBOK MbILLbIO B HY>KHOE MECTO.

HopaboTaH npouecc BCTaBkM KOMMOHEHTA B MOAESb.

- Ha lNaxenu cneuunansHOro ynpasneHnsa nosiBunack kHonka M3mMeHuUms nosioxeHue
CK koMmnioHeHma, KoTopas Cny>xuT 419 BpEMEHHOrO (40 3aBepLleHns npowecca
BCTaBKW) U3MEHEHMSI NMOSTOXEHNS TEKYLLEN CUCTEMbI KOOPAMHAT BCTABNSIEMOro
KOMMOHEHTa. JTO NO3BONISIET pa3MeLLaTb KOMMOHEHT B cOOpKe, NCNONb3ys B Ka4ecTBe
6asbl He Kakyt-nNnMbo U3 ero CMCTEM KOOpAUHAT, a HOBYHO, NPOU3BONBHO 3aaHHYIO,
cucTeMy KoopauHar.

- Ha Nanenu ceoncTe nosiBunack onuusi CoxpaHsasmse noJsioxeHue, No3BoNsoLWas
yKasaTb, TpebyeTcsl N CoOXpaHsaTb NOSIOXEHME BCTABISIEMOro KOMMOHEHTa nocne
CMEHbI CUCTEMbI KOOPAMHAT COOPKN, OTHOCUTENTBHO KOTOPOW NPOM3BOAMTCS BCTaBKa.
Onums gocTynHa, ecnn B TekyLen cbopKke eCTb NoKanbHbIe CUCTEMbI KOOPAMHAT.

- B npouecce BCTaBku cTanu OCTYNHbI KOMaH4bl NepeMeLLeHnst 1 NoBopoTa
KOMMOHEHTA.

- Ecnn Bo Bpemsi BCTaBkM B MOAENb KOMMOHEHTA BKIIOYEH PEXUM CEYEHUS MOAENM, TO
BCTaBMAeMbIlA KOMNOHEHT TEMNEPb HE OTCEKAETCS MIOCKOCTAMM CEYEHUS.

MosiBunacb BO3MOXHOCTb CO34aHMsA B MOAeNn 0603Ha4YeHNs1 HEYKa3aHHOM LLePOX0BaTOCTM

noBepxHOCTeN. BkntoyeHne/oTknoYeHne oTobpaxKeHNa Heyka3aHHOM LePOX0BaTOCTH
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10.

11.

12.

npou3BoanTCs KoMaHaon Bud — Heyka3aHHasi wepoxoeamocme. [locne ABONHOro
LLIeNYKa MbILWbIO NO 3HaKY 3anyckaeTcsi MPoLEece ero peaakTMpoBaHusl, B KOTOPOM MOXHO
BblOpaTb TUN 3HAKa, NapaMeTp LUEPOXOBATOCTU U ero 3HadyeHue. O6o3HaveHne
HeykasaHHOW LepoXxoBaToCTU NepenaeTcs U3 MOAeNU B CO34aHHbIM MO HEN
accounaTUBHbBIN YepTex.

MosiBunack BO3MOXHOCTb 3anpeTa peaaktupoBaHus noboro obbekta Mmogenu (paHee
Takow 3anpeT MOXHO ObIfI0 HANOXUTb NMLb HA KOMMOHEHTbI). COOTBETCTBEHHO BCE
00BbeKTbI TEMEPL UMEKT CBOWCTBO PedakmuposaHue. YnpaBneHne JOCTYMNoM K
pefakTMpoBaHuio 06bekTa NPON3BOANTCS C MOMOLLBIO KOMaHA, OOCTYMHbLIX B KOHTEKCTOM
MEHI0 BblAENEHHOro 00bLEeKTa 1 Ha NaHenn pegakTMpoBaHUa MOSENK, a Takke nyTem
N3MEHEHUS 3Ha4YeHUs1 CBOUCTBa PedakmuposaHue. Kpome 3HaveHuin 3anpeweHo u
Pa3speweHo gaHHOe CBOMCTBO MOXET MMETb 3Ha4yeHue 1o c/ior, o3Havatrollee, 4To OCTyn
K pedakTMpoBaHU0 0ObekTa 3aBUCUT OT 3HaAYeHUs cBOUCTBa Pedakmupyemocms Cnosl, Ha
KOTOPOM 3TOT OOBbEKT HaXoaUTCA.

HopaboTaHa koMaHAa YcnoeHoe uszobpaxeHue pe3bbbl: Tenepb Npy NoagroHke pesbobl
Ha NOBEPXHOCTU, K KOTOPOWN NPMMbIKAeT COOCHasi C HEN KOHMYecKas unm cgepuyeckas
NMOBEPXHOCTb (Hanpumep, pesbba Ha cTepkHe ¢ dhackon/ckpyrineHnem, pesbba B
OTBEPCTMM C KOHUYECKUM LHOM M Ap.) MOXHO BKIMOYMTb AOMONHUTENbHYO noaroHky. OHa
NO3BONSAET CMECTUTb BEPXHIOK rpaHnLy pesbbbl Tak, YTOObl COXpaHunach BbicoTa
pacKku/CKpyrneHus, a HAXHIOK — Tak, YTOObl coxpaHunachb annHa 6a3oBov MOBEPXHOCTU
pe3bbbl. BkntoyeHne/oTknoYeHne AonoHUTENBHON NOATOHKN BbINOSHSAETCS
nepekntovarenamn CmeweHue 1 n CmeuwjeHue 2 Ha NaHeny CBOMCTB Npu CO34aHNUM UNK
penakTMpoBaHMM YCITOBHOIO M306paxxeHnst pe3bbbl.

YcoBepLUueHCTBOBaHa HacTpoKa NnapaMeTpoB peXxMma CeYeHUst: Npu co3gaHum HOBOro
LIara oTceYeHns ¢ ucronb3oBaHem crnocoba CMeuwjeHHasi NI0CKOCMb Vnu
MoeepHymasi ny10cKocmMb MOXHO yKa3aTb NIOCKOCTb OQHOr0O U3 NpeablayLIMX LWaros
OTCEeYEHUs B Ka4ecTBe NIOCKOCTU, OTHOCUTENBHO KOTOPOW onpeaensieTcsi nonoxeHune
MMOCKOCTW TEKYLLIero wara.

MN3meHeHbl KomaHAabl nepemeweHna n noBopota KOMMOHEHTOB.

- KomaHgbl lToeepHymb komnoHeHm, [logepHymb KOMMIOHEHM 80Kpye2 ocu,
lMoeepHymb KOMMOHEHM 80KPYy2 MOYKU 0ObeANHEHbI B OQHY KOMaHOy —
lMoeepHymb komMnoHeHm. [locne ee BbI30Ba NOMb30BaTENb MOXET BpallaTb
KOMMOHEHT 06bI4YHbIM 06pa3om (BOKPYr TOYKM rabapuTHOro napannenenunena) unm
yKasaTb OCb/TOYKY, BOKPYr KOTOPOW TpebyeTcsi BpaliaTb KOMMNOHEHT.

- B komaHnpax lToeepHymb komnoHeHm vi [lepemecmumb KOMIMOHEHM KHOMKN
Bknroyumb/ebIkinlo4umMb KOHMPOJIb coydapeHuli  Bkinroyumb/ebiknroYums
Ppexum aemoconpsixeHuU nepeHeceHbl ¢ [NaHenn cneunanbHOro ynpaBneHnst Ha
Bknaaky lMapamempsi NaHenn CBONCTB.

MosiBUNCA HOBLIN CNOCOD N3MEHEHUS NOMNOXEHUSI MPOU3BOAHBIX PAa3MEPOB — MO
Tpaektopun. OCHOBHOE Ha3Ha4YeHne 3Toro cnocoba — nepemelleHme pasmepoB 3CKN30B-
CEeYEeHnI B onepauunsix BpalleHns, Bbl4aBIMBaAHUSA U KNHEMATUYECKOW (MOCTPOEHHOM C
COXpaHEeHNEeM yrna HaK/loHa CeYeHuns) B NSTIOCKOCTb, COBMNaAatoLLyto C fobbiM
NPOMEXYTOYHbBIM UMM KOHEYHbIM NOSOXEHMEM ceyveHns. [ins nepemeLleHms NnpoM3BOAHOro
pasMmepa AaHHbIM cnocobom Heo6XO0aNMO yKasaTb NAIOCKOCTb U TPAEKTOPUIO ABWKEHNS
pasmepa.

B okHe Ceolicmea Tenepb MOXHO BblIbpaTb UCMONTHEHNE KOMMOHEHTA, BCTABIIEHHOIO B
MOJ€rnb, a TakKe UCMONTHEHNE camMOn MOAENM.

MNosiBMNacb BO3MOXHOCTb 3aZlaHuUsl ONTUYECKUX CBONCTB ANs CroeB. AT CBOUCTBA
nepenalTcs TeM obbekTaM Mogenu, y KOTopbiX CBOWMCTBO Ha3zHadyeHue ysema nmeet
3HadeHue [o croro.

Mpwn cozpaHuu/pegakTMpoBaHnm TabnuLbl UICMOMHEHWUIA B YepTeXe Tenepb MOXHO
BKITHOUUTb MOAFOHKY TEKCTa CCbISIOK Ha 3Ty Tabnuvuy B OCHOBHOW HaAMUCK K pasmepam
AYenkun, cogepxawlen CCblsky.

B npoueccax BCTaBkM KOMMOHEHTa B MOAENb M HACTPOVKM pexXuma CevYeHnst Moaenu
NosiBUNachb BO3MOXHOCTb yrpaBfieHusi pa3aMepoM anemeHTa 6asvpoBaHus. [ns atoro
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cnenyeT HaxaTtb koMOuHaumo knasuw <Ctrl>+<Alt>+<Shift>, ycTaHOBUTb KypCcop Ha
anemeHTe 6a3nMpoBaHUsA 1 BpaLlaTb KONEeCo MbILUW.

YepuyeHue. OghopmMrieHue yepmexeu

1. [NopabGoTaHbl KOMaHObl NOCTPOEHUS JTOMAHOW U KPUBBIX.

- KomaHga NURBS nepenmeHoBaHa B CrninaliH no nosrocam. B 3Ty komaHay v B
komaHgy JlomaHasi njobaeneHa Tabnvua KOOpAMHAT BEPLUMH, B KOTOPOM
oToOpaxarTcsa KoopAnHaThl TOYEK, 3ad4aHHbIX NSl MOCTPOoeHUsl. BO3MOXHO UTeHne
AaHHbIX B Tabnuuy n3 BHeLWHero arna n 3anucb KoopavHaT u3 Tabnuubl B hann.

- KomaHpa Kpueast be3be 3ameHeHa komaHgow CnnaliH no moykam. [py NocTpoeHnmn
chnnavHa no To4kam MOXHO BblOpaTb Tun co3naBaemon kpueon: NURBS-kpueasi no
moykam vnn be3be n ykasaTtb cnocob hopmmpoBaHMa NapameTpoB TOYEK:
JlurelHsblii, Mo dnuHe xopdbl, lenmpocmpemumenbHbil. Kpome TOro, B pexnve
pefakTMpoBaHUs Co3faHHbIX BEPLUMH MOXHO YNpasnsaTe QOPMON crfiarHa B Kaxaomn
BEpLUMHE, 3aaBas HanpaBneHne n AvHy BEKTOPA NPOM3BOOHON U 3HAYEHME
KPVBU3HbI.

Ha o6vekt NURBS-kpugasi mo mo4kam MOryT HaknaablBaTbCA napaMmeTpuyeckme
OrpaHuYeHus.

2. [lepepaboTtaH dyHKUMOHAN aBTOCOPTUPOBKM OYKBEHHBLIX 0003Ha4YeHUn. B aBToCcOpTUMPOBKE
Tenepb MOryT y4acTBOBaTb IMHMU-BLIHOCKM M pa3mepbl. Kpome Toro, ctano BO3MOXHO:

— MeHATb OyKBblI B 0603HAYEHMSIX MPOCTON NepecTaHOBKOM 0603HAYEHWI B CMIMCKE
copTUpyeMbIX 0OBEKTOB (paHee Anst 3Toro TpeboBanocb OTKYNTL aBTOCOPTUPOBKY,
ncnpaenTb OYKBbLI U CHOBA BKIOYNTL aBTOCOPTUPOBKY),

- npuvcBamBaTb pa3HbiM 0603HAYEHNSIM OOHY U Ty e OYKBY C COXpaHEHUEM
ABTOCOPTMPOBKY,

— WCKI4YaTb U3 aBTOCOPTUPOBKK OTAEJIbHbIE ob0o3HaueHus.

3TN BO3MOXHOCTU peanv3oBaHbl 3a CHET UCMONb30OBAHUS A aBTOCOPTUPOBKU TOFO XKe
MexaHu3ma, YTo U Ans HyMepauun: co3aaHa CUCTEMHas rpynna Hymepaumm
#Aemocopmupoeka, BKNoYeHne B KOTOPYH 06BHEKTOB 03HAYAET, YTO OHU Y4acCTBYIOT B
aBTOCOPTMPOBKeE, T. €. Nony4aloT OyKBbI, onpeaensemble HacTPONKOW rpynnbi
#Asmocopmupoeka. HacTpolika aTol rpynnbl NO-NpexHeMy Npon3BOAUTCS B pasgene
Aemocopmupoeka HacTpoeyHoro avanora. B avanor go6asneHsbl onumm, No3Bonsiowme
BKIMOYaTb U OTKMHOYATb COPTUPOBKY OGBHEKTOB MO YMOMYaHMUIO.

Mopsgok paboTbl ¢ 06beKkTaMy He M3MEHWUNCS: Anst TOro, YTobbl OO BLEKT y4acTBOBAr B
aBTOCOPTMPOBKE, HEOBXOAMMO NMpY ero CoO3AaHNN NN PeAaKTUPOBaHWUM BKITIOYNUTD OMLMIO
Aemocopmupoeka Ha [laHenu cBoncTB. VCKnoyeHne CocTasnsaioT pasMepbl — OHU
pobasnstoTca B rpynny #Aemocopmuposka TONbKO BPYUHYHO.

3. lMosiBMNacb BO3MOXHOCTb accoummpoBaTb 0603HaYEHMS LLEPOXOBATOCTN, 6a3bl U NUHUIA-
BbIHOCKM (B TOM YMCIe BXoAsLLmMe B COCTaB Apyrnx 0603HayeHnin) ¢ BbIHOCHBbIMU U
pasMepHbIMU NIMHUAMW PA3MEPOB, @ TaKKe C OTBETBIIEHVUSMU U NOSIKAMMW NIMHUIA-BBIHOCOK
(paHee oHM accouMMpPOBaNMCh NULLL C FEOMETPUYECKUMUN OO BEKTaMM).

4. T[losBunacb BO3MOXHOCTb CO3daHNSA TEKCTOBbIX METOK — HaAMUCEN, CBA3aHHbIX C
obbekTamun. TeKCTOBbIE METKM MOTYT ObiTb A06aBNeHbl K 0603Ha4YeHUI0 gonycka hopmbl,
0603HayeHnto 6asbl u 3Haky wepoxoBaTocTn. Co3gaHne TEKCTOBOM METKU NPOM3BOANTCH
komaHgon [Jobasumb meKkcmoegyr MemkKy U3 KOHTEKCTHOrO MEHIO Bbl4ENTEHHOro
o6bekTa, yganeHne — komaHaon Yoanumbs mekcmoegyr memky. 10 ymonyaHuio HoBas
TEeKCTOBasi MeTKa COAEPXXUT OAMH CMMBOI «3Be3404kay. [pn Heo6X04MMOCTH TEKCT METKU
MOXHO OTpefaKkTMpoBaTh Kak OObIYHbIV TEKCT Ha YepTexe. HacTponka napameTpoB METKM
(B TOM 4Mcne 3agaHme ymonyaTenbHOro TeKCcTa) Npou3BoanTCs B pasgene Tekcmoeasi
MemKa HacTpoe4yHoro ananora (Ha Bknagke Hoeblie Q0KyMeHmMbI — [1151 HOBbIX
rpaduyeckmx AOKYMEHTOB, Ha Bknaake Tekywjuli OOKyMeHm — Onisi TeKyLero
AOKYMEHTa).

5. TMosiBUNacb BO3MOXHOCTb pasMeLLEeHMsI BUOOB YepTexa cornacHo TpebosaHusm ISO 128-
30 2001 (E). Ans Boibopa BapuaHTa pa3MeLLeHns CRyX1T rpynna onuui MNpoekyuoHHbIU
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10.

11.

mMemod B Juanore HaCTPOMKM NapameTpoB HOBOro Buaa. dTa rpynna coaepxuT onummn: Mo
nepeomy yany v [lo mpemsemy yany. 1o ymonyaHuio BknodeH metop Mo nepeomy
yarny — emy COOTBETCTBYET CXema pasmeLleHmns Bngos, npuHsTtas B FOCT 2.305-2008.

KomaHaa BcTaBku doparMmeHTa B rpadhuyecknin JOKYMEHT (UNM 3cKu3) Tenepb nos3sonseT
BCTaBNATb oparMeHThbl U3 6Mbnnotek doparmeHToB (*/fr). [Ina aToro HyXHO B Ananore
OTKpbITUS hbarina, NosIBASIOLWEMCS NOCIe Bbi30Ba KOMaHAbl, BbiOpaTb TN annos
KOMIMAC-bu6bnuomeku cppaezmenmos (*.Ifr) n ykasatb HyxHyto 6ubnunoteky. Beibop
dparmeHTa nponsBoamTca Ha NaHenn cBOMCTB B NPOLIECCE BCTaBKM.

YcoBepLUueHCTBOBaH NPOLECC peAakTUpOBaHUS NMMHENHbIX Pa3MEPOB C NMOMOLLbIO
XapaKTepHbIX TOYEK: Tenepb, eCrn pa3MepHas Haanucb, pasmMeLLeHHasi BpyyYHyro nnm
Aemomamuy4ecKu, HaxoauTCs CHapYXW OT BbIHOCHbIX NMHWIA, TO Ha KOHLIE pa3MepHOW
NMHUM NOSIBNSIETCS XapaKTepHas TouKa, Npu NepemMeLLeHUN KOTopon hopMupyeTcs Moska.
[NHa NUHUN-BLIHOCKM B 3TOM CllyYae paBHa Hysto, T. €. NoSika HauMHaeTCcs OT pa3MepHOW
NUHWK.

Tenepb n3obpaxeHne, nonyyeHHoe B pesyrbTaTe Co34aHWs BbIHOCHOMO 3fieMeHTa B
HeaccounaTMBHOM YepTexe, CBA3aHO C UCXOAHbIM n3obpaxeHueM. Ecnu ncxogHoe
n3obpaxeHue (T. e. BUA, B KOTOPOM HaxoauTcs 0603HayYeHne BbIHOCHOMO 3f1iEMEHTA)
N3MEHEHO, TO BUA C N306paKeHNEM BbLIHOCHOIO 3f1IEMEHTa OTMEeYaeTCsl KpacHOM
«ranodvkon» B [lepeBe Modenu, a B OKHe YyepTexa otobpaxaercsa nepevyepkHyTbiM. YTobbl
NPUBECTN BbIHOCHOW 3NIEMEHT B COOTBETCTBME C UCXOAHBIM BUOOM, CrieayeT Bbi3BaTb
komaHay lMepecmpoumsb 13 meHo Bud unu komaHay lMepecmpoums eud 13
KOHTEKCTHOro MeH0 BbIHOCHOrO arieMeHTa B [lepeBe yepTexa.

MosiBunack BO3MOXHOCTb OTOOpaXeHUs pamok (T. €. rabapuUTHbIX NPSIMOYTOSTbHUKOB)
aKTMBHbIX BMOOB YepTexa (paHee pamMkn oTobpaxkanuch Nyllb ANs BbIKIFOYEHHbIX U
accoumaTtuBHbIX BUOOB). BkntoueHne/oTknoyeHe n HacTporika napaMeTpoB OTOOpaXKeHNs
paMOoK BUOOB NPON3BOAUTCSA B Ananore HaCTPOWKN OTPUCOBKU BUAOB.

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

Tenepb k pa3amepHOV HAANWUCK NIMHENHOrO pa3Mepa, CUMMETPUYHOTO OTHOCUTENBHO
0CEBOW NHMMK, aBTOMaTnyeckn gobaensetcs 3Hak gnametTpa. CUMMETPUYHBIN NIMHENHbIN
pasmep cosgaeTca KomaHaow JIuHelHbIU pa3mMep NyTeM yKasdaHUs OCEBOWN JIMHUN N TOYKM
nnn komaHgon JluHelHbIU pa3mep ¢ 06pbLIBOM NyTEM yKazaHUs OTpeska U
napannenbHoOn eMy OCEBOW JIMHUN.

Paboma ¢ mekcmom

1.

Bo Bce ananorn HacTpoviku TeKCTa ANst HOBbIX U TEKyLLLero JOKYMeHTOB (HacTpovika TekcTa
TEKCTOBOro AOKYMEHTA, TEKCTA Ha YepTexe, TeKCTa TEXHNYeCcknx TpeboBaHunin) nobasneHa
kHonka MapamempbI cnucka, NO3BONALWAsA HAaCTPOUTb HyMepaumio ab3aues.
Oco6eHHOCTBIO HACTPOMKM NapamMeTPOB CMMCKa Arst TEKCTA Ha YepTexe ABNSETCs To, YTO
OHa MCNonb3yeTcs TONbKO B HOBOM TEKCTOBOM 0ObekTe rpadouyeckoro JoKymeHTa. Ee
n3meHeHne npu paboTe C TEKCTOM He BNUSAET HA HAaCTPOWKY AOKYMEHTa U apyrue
TEeKCTOBble OOBEKTLI. B oCTanbHbIX criyyasx (CMUCKM B TEKCTOBOM AOKYMEHTE U
TEXHNYECKMX TPeOOBaAHNSX) N3MEHEHNE NAapaMETPOB Crncka Npu paboTe ¢ TEKCTOM
N3MEHSIET HACTPOMKY AOKYMEHTa 1 HaobopoT.

Tenepb MOXXHO U3MEHATb NOPSIAOK CrieqoBaHNs pasfaerioB TEKCTOBOro AJOKYMEHTa,
«nepeTackmnBas» MX MblLbiO BBEPX MW BHKU3 B NIEBOM OkHe MeHempkepa AOKyMeHTa.
dopmart 1 opreHTauusa NMCTOB NPU NepeMeLLEHMN pasaena CoXpaHsaTCS.
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Paboma co cneyugukayusimu

Ecnn ceowncTtBy Pa3desn crneyugukayuu KOMMOHEHTA UMM Tena NPMCBOEHO 3HAYeHne
Mamepuaribi, TO B s4enky HaumeHosaHuUe COOTBETCTBYHOLLEro o6bekTa cneumdukaumnm
Tenepb aBTOMaTM4eCckn 3aHocuTca ob6o3HadYeHe Matepuana 3Toro KOMNOHEHTa Unu Tena.
Kpome Toro, o603HayeHne martepumana CTaHOBMTCSA Takke HauMeHOBaHNeM
KOMMOHeHTa/Tena. AHanorm4Ho, ecnm cBoncTBy Pasden cneyugukayuu Mogenu B Lerom
npucBouTb 3HavYeHne Mamepuaribl, To 0603Ha4YeHNe maTtepuana mogenu 6yaeTt nepeaaHo
B ee 06bekT cneundurkaumm (onss cbopkn — BO BHELLHUIA OOBEKT) 1 B HAMMEHOBaHME.

Umnopm u akcnopm

1.

YcoBepLueHCTBOBaH aKkcrnopT modenen B popmat STEP AP214 n nmnopt u3 atoro
dopmara.

— T[losiBUnacb BO3MOXHOCTb YTEHMS N 3aNNUCN TEXHUYECKNX Tpe6OBaHVIl7|.

- [lpu HacTporKe aKCnopTa MOXHO BKITOUYNTL reOMeTprUYecKoe npeactaBneHne TekcTa
(31O 03Ha4aeT, 4To OyKBbI BYAYT NepenaHbl Habopamm OTPE3KOB) M BbIbpaTh cUCTEMY
KOOpAMHaT, B KOTOPOM AOIMKHa ObITb 3anMcaHa moaens. Hesugumble o6bekTbl Npu
3anncy COXpaHsItoT NPU3HaK «CKpPbITbI» (paHee, ecrnv nepegaya CKpbITbIX 0ObEKTOB
Oblna BKIOYEHa, OHWN 3anUCbIBanuChb Kak BUANMbIE).

— [lpu HacTpoKrke MMNopTa MOXHO BKHOYNTL CLUMBKY MOBEPXHOCTEN U 3a4aTb TOYHOCTb
CLUMBKW (MaKcMMarnbHoOe paccTosiHue Mexay pebpamu clumBaeMblX MOBEPXHOCTEN).

YcoBepLueHCTBOBaH akcnopT mogdenen B popmat IGES n umnopt 13 atoro oopmara.

- [losBuncs guanor HaCTPOWKKU 3anucu, B KOTOPOM MOXHO BbliGpaTb 3KCMOpPTUPYyEMbIE
00beKThI (Tena, NOBEPXHOCTU, KPUBbLIE, TOYKKU, 3CKU3bI), YKasaTb CUCTEMY KOOPAWUHAT, B
KOTOPOMN OHU AOSMKHbI ObITh 3anncaHbl, yTOMHUTL CBeAeHUs 06 aBTope 1 opraHusauuu,
BBECTW KOMMeHTapui. [Ins BbI30Ba HACTPOEYHOro Auarnora Hy)kHO BblIbpaTb KoMaHay
CoxpaHumb ¢ napaMmempamu U3 MeHI0 KHONkn CoxpaHumab nNpu 3anucu danna.

- [MlosiBunca gnanor HaCTPOMKN YTEHUS, B KOTOPOM MOXHO BblOpaTb MMNOPTUPYEMbIE
00bekTbl (Tena, NOBEPXHOCTU, KPUBbLIE, TOYKW), BKITHOUUTDL UINN OTKMIOYNUTE CLUMBKY
NOBEPXHOCTEN 1 3a4aTb TOYHOCTb CLUMBKU (MaKCMMarnbHOE paccTosAHUE MEXay
pebpamu clumBaemblx NoBepxHOCTeN). [1Ns BbI30Ba HACTPOEYHOro Ananora HyXHo
Bbl6paTb KoMaHay OmKpbIMb ¢ NnapaMempamu U3 MEHIO KHONKN OmMKpbImb Npu
yTeHun panna.

MosBnnca guanor HaCTPoOMKKM 3anucn mogenen B popmat STL. B aTom gnanore MoXxHO
BblIOpaTh aKCNOPTUPYEMbIE OOBHEKTLI: TEMA UM NOBEPXHOCTU, CUCTEMY KOOPAMHAT U
€4VHWLbI ANWHbI, B KOTOPbIX OyayT 3anucbiBaTbCA pesyrnbTaTbl TPUAHTYNALMMK, a Takke
TOYHOCTb TPUAHTYIIALMM:

- MakcuMMarsnbHOe NMMHENHOE OTKIOHEHNE TPEYrofbHbIX rpaHen OT MCXOOHOW
NOBEPXHOCTH,
— MakcuMMarbHOe yrnoBoe OTKIIOHEHME HOpManewn TPpeyronbHbIX rpaHen apyr ot apyra,
- MakcuMmarnbHasa anuHa pebpa TpeyrosibHOW rpaHu.
MosiBUNacb BO3MOXHOCTb LONONHUTENBHON HACTPOMKN 3KCNopTa rpadpmnyeckmnx
AokymeHToB B popmaT DXF n DWG — ¢ nomoLubto ini-channa. dann JormkeH HasbliBaTbCH
dwgdxfExpAdvanced.ini n HaxoguUTbCA TaM Xe, rae KoOHUIrypaunoHHbli dain 6ubnmoTteku
akcnopTta dwgdxfExp.cfg (no ymonuanuto B nanke C:\Users\<User>\AppData\Roaming\As-
con\Kompas3D\[eepcus]). B cbanne gomkHa 6biTb cekums [Export], koTopasi MoxeT
cofepxaTb cnegyoLwme Kro4m:
- LinestyleByl ayer — ynpaBngeT napameTpom Tur JIUHUU; 3HAYEHUS KNnioya:
= 0 — T\N NUHUIA 3aBUCUT OT CTUN4,
- 1 — Bce nuHum nmetot Tun o crnoro (ByLayer);

- FillingAsWipeout — ynpaBnsieT pe3ynbTaToM 3KCnopTa 3anuBku C LBETOM (POHa;
3HayeHus Krnova:

- 0 — 3anuBka ceporo LBeTa,
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- 1 — 0b6bekT «mackuposkar» (Wipeout);

— OneBlockFrglnsert — onpepenseTt, 6yoeT N B AOKYMEHTE CO34aBaTbCs OTAENbHOE
onpedeneHue bnoka (Block Definition) pna kaxgoro n3 exoxoeHul brioka (Block
Reference), obpasytoLlimxcsa B pedynbTare 3KCnopTa BCTaBOK OAHOIO U TOrO Xe
dparmeHTa; 3Ha4YeHns knva:

- 0 — kaxpgoe BxoxaeHne 6rioka umeeT cobCTBEHHOE onpeneneHme,
- 1 — Bce BXOXaeHus 6rioka, COOTBETCTBYIOLLME BCTAaBKaM OOHOIO U TOTO Xe
dparmeHTa, MMetoT obLLee onpegeneHue.

lpunoxeHus

1. [JopaboTaHo npunoxeHne Cep8uCHble UHCMPYMEHMbI.
— [JobGaBneHbl KOMaHAbI:

- Bcmaeka ¢hueyp, 3Hakoe, 0603Ha4eHull — NO3BOSSIET BCTABNATb B LOKYMEHT
dparmeHTbl U3 GubnunoTtekn *Ifr, ykazaHHOM Nonb3oBaTeENEM NP HACTPONKe
npunoxeHnus. Mo ymonyaHuio ncnonblyetca bubnuoteka Shapes_and_signs.lfr,
coAepxalyasa cnegyroLmne n3obpaxeHus:

— KOHTYpbI (S-KpvBble, Ayrn, CKOObI)
- 0603HavYeHusa cneynanbHbIX ONTUYECKUX MOKPLITUN,
— YCNOBHbIE 3HaKMW,

durypsl (KOHyC, TOp, Na3 u ap.),
— LIeHTPOBbIE OTBEPCTUS,
— 3NEMEHTbI KNHEMATUYECKMX CXEM (KMHEMATUYECKME Napbl, Kynaydku, MydThbl,
nepegayv, NOALMMHUKA, ToNKaTenu n ap.).
- Omeepcmue no wabrioHy — NO3BONSsiET BCTaBUTb B AOKYMEHT M300paxkeHne
OTBEPCTMSA, NapaMeTpbl KOTOPOro 3anncaHbl B ykazaHHOM Lwabnoxe. LWabnoH
OOMKeH ObITb co3aaH 3apaHee B Npouecce NOCTPOEHUS! APYrMX OTBEPCTUA.

- Aemomamuyeckoe npeobpasoeaHue 3a5lU6OK @ WMpPuUxoeKu (u Hao6opom) —
No3BONSAET 3aMEHUTb YKasaHHbIE 3aNUBKU LITPUXOBKAMU C yMonYaTebHbIMU
napameTpamu U HA0GOPOT, 3aMEHUTDL LLUTPUXOBKU 3anMBKaMM.

- lMpeobpa3oeaHue 3anueoK 8 WMpPUxo8KU (U Haobopom) no obpa3yy —
NO3BOJISIET 3aMEHMUTb YKa3aHHbIE 3anvBKMN LUTPUXOBKaMK C NnapaMeTpamMmu, B3aTbiMU C
yXKe CyLleCcTBYOLLEN B JOKYMEHTE LUTPUXOBKN (06pasua) n HaobopoT, 3aMeHnTb
LUTPUXOBKM 3anunBkamm ¢ napameTpammn obpasua.

- Hacmpoliku npunoxeHusi — no3BonseT 3a4athb:
- Ans komaHabl Bcmaeka ¢gpucyp, 3Hakoe, 0603HayeHuUll — NonHoe uMsi panna
ombnmnoTtekn oparmeHTOB, pasgen 6GubnMoTekn 1 BCTaBNSEMbIA MO YMOSTYAHMIO
dparmeHT,

- ana komaHa Omeepcmue 1 Omeepcmue nNo wabsroHy — NyTb K Nanke
XpaHeHunsa annos WabrnoHOB OTBEPCTUMN.

- WHCTpymMeHTanbHasa naHernb NpUoXeHUs Tenepb aBTOMaTUYECKN NOSBASETCS Ha
3KpaHe, ecnun B IOKYMEHTE TEKyLLEero Tuna KomaHabl NPUnoXeHns MoryT
MCNoONb30BaTbCS, U aBTOMATUYECKM CKPbIBAETCSA B NPOTUBHOM Crly4ae.

- KomaHga ocHoBHoro gyHkumoHana KOMIMAC-3D Co3damb no obpa3yy tenepb
MOXET MCMNONb30BaTbCA ANsl CO3A4aHNSA HOBLIX N300paxeHun oTBepcTuin. MNMocne Bbi3oBa
3TOM KOMaHAbl 1 yKa3aHNa MMEHLLErocsi B JOKYMEHTE N306paeHns 0TBEPCTUSA
3anyckaeTcsi KoMaH4a co34aHnss HOBOrO OTBEPCTUS C TAKUMM XXe NapameTpamu.

2. Cucmema pacno3HaeaHusi 3D-modenel nepevmeHoBaHa B Pacno3HaeaHue 3D-
moderneu.

3. Makem 6ubnuomek CeapHbie webl nepemeHoBaH B Kamasoz:CeapHble webl.
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Omnuyus eepcuu 15 om sepcuu 14 SP1

O6uwee

1.

B okHe JoKyMeHTa NosiIBUNUCH 3HAYKU — UHAMKATOPbI PEXUMOB.

- 3HayokK TekyLlero pexuma paboTbl (3CKU3, KOHTEKCTHOE peaaKTMpoBaHMe MOLENM,
pedakTMpoBaHue TeEXHUYeCkux TpeboBaHuin, peaakTMpoBaHNE Makpo3nieMeHTa U T. n.)
oToOpaxaeTcs B MpaBoOM BEPXHEM YIiy OKHa.

LLlenyok no 3Hayky No3BOMsEeT BbINTU U3 pexuma. [Nonb3oBaTenb MOXET U3MEHUTb
NMOJIOXXEHME 3HAYKa B OKHe. BkntoueHmne/oTknoveHne oTobpaxeHnss 3Ha4KoB PEeXNMOB
npousBoanTcsa koMmaHaon Bud — lMokazamb 3HaYKU Pexumoes.

- 3Ha4ok feMopexrmMa oTobpaxaeTcs B NPaBoOM HWKHEM yriy okHa. LLlenykom no atomy
3Ha4YKy MOXXHO NONy4UTb NUueHsuto Ha paboty ¢ KOMIAC-3D. Ecnun Bo Bpemsi paboTbl
nuueHsua byaeTt notepsHa, TO B MPaBOM HWXKHEM Yriy BO3HUKAET 3HAYOK,
npeaynpexaaroLmmn o HeobxoaNMOCTU COXPaHEHUS JOKYMEHTOB B TEYEHME S5 MUHYT.
Mo nctedeHmMn aToro BpeMeHU JaHHbIM 3HAYOK 3aMeHSeTCs 3HaYKOM AeMopexnma.

PaclumpeHbl BO3MOXXHOCTU HACTPOMKN pasmepoB B rpadonyecKknx AoKyMeHTax n Moaensix,
Kak HOBbIX, Tak 1 Tekylimx. BBegeH HacTpoeyHbin guanor fJJonycku no ymon4daHuro, B
KOTOPOM MOXHO:

- [Onsa rpadudecknx JOKYMEHTOB 1 MoAenen — YCTaHOBUTb YMonyaTesibHble 3HaYeHUs
OOMYCKOB pa3mMepoB pasHbIX TUMOB: JIMHENHbIX, YIMOBbIX, AMamMeTpanbHbIX,
pagmanbHbIX. 3Ha4YeHMe gonycka MOXHO 3aaTh yKasaHMeM KBanuteTa Unn BBOAOM
npegenbHbIX OTKNOHEHUI (4119 YINOBbLIX pa3MepoB — TOMbKO BBOAOM OTKITOHEHWN).

- [na mogenen — ykasaTb TUMbl OOBHEKTOB, pasMepbl KOTOPbIX AOMKHbI MO YMOMYaHUIO
UMETb JOMNYCKMW.

MmeBLuniics paHee HacTpoeyHbin guanor Jonycku u npedesibHble 3Ha4YeHUsl
nepenmMeHoBaH B lMapamempsbi donyckoe u rnpedesnbHbix 3HaYyeHul. OH BMecTe C
HOBbIM ananorom Jonycku no ymosn4aHuro BXOAUT B NyHKT Jonycku u npedesibHbie
3HayeHus obLLero HaCTPoOeYHoro ananora.

B cuctemnyto 6MbnmoTeky cBoncTB fob6aBneHbl HOBbIE CBOWCTBA: 3ameHumersib
mamepuana 1-10 gna 3agaHua matepuanos-3ameHutenen n lNokpsimue 1-10 gns
3agaHuns nokpblTun. Ecnn matepuan BbibpaH 13 6ubnuotekn Mamepuanbi u
copmamMeHmbl, TO 3aMEHUTENN ONPEAENnsATCA aBTOMaTUYECKN.

Mpun BBOAE TEKCTA (B TEKCTOBOM JOKYMEHTE, B TEKCTE HA YepTexe, B TEXHNYECKNX
TpeboBaHMAX U T.M.) MOXHO BCTaBNATb Hepa3pbIBHbIE Npobensl 1 geduckl. [Ans atoro
cnyxaTt komaHabl Hepa3pbieHbil npoben n HepaspbieHbil deghuc B MeHio Bcmaeka —
Cumeosnbl hopmamupoeaHus.

TpexmepHoe modesniuposaHue

1.

Mogenb Tenepb MOXeT cogep)XaTb KOMMNOHOBOYHYHO reOMeTputo — OOBbEKTHI,
onpegensoLume OCHOBHbIE reOMeTpu4eckme napameTpbl MOA4enu (MecTa Kpenexa,
obnacTu, orpaHMYMBaloLLNE KOMMNOHEHTLI COOPKM 1 T.N.). KOMNOHOBOYHAsi reomeTpus
npegcrasnseT cobon 0AnH MU HECKOMbKO KOMMOHEHTOB — feTanen n/mnn nogcbopok.
3TN KOMNOHEHTbLI MOTYT UCNOMNBb30BATLCS NPU CO34aHUN 06BEKTOB MoAeny (X MOXHO
npoeLmpoBaThb B 3CKM3bl, C HUMW MOXHO conpsraTe KOMMOHEHTbI U T.M.), HO He
y4nTbIBalOTCA B cneuudmkauum n B oT4eTax no Mogenu.

KOMNOHEHTbI KOMMOHOBOYHOM rEOMETPUN MOXXHO BCTaBNATb B MOAENb U3 BHELUHErO
(panna (c nomoLlbto kKomaHabl Onepayuu — fJob6aeumb u3 ¢hatina — KomMnoHoeo4YHyr0
2eomMempuro) Ui cosgaBaTb B KOHTEKCTE (C MOMOLLbIO KOMaHabl Onepayuu —
Co3zdamb — KomnoHoeo4YHyro 2eomempuro). Kpome Toro, MoxHo npeobpasoBatb B
KOMMOHOBOYHYO reOMEeTPUIO OObIYHbI KOMMNOHEHT NEPEHOCOM B COOTBETCTBYHOLLUN
pasgen [lepeBa nocTpoeHnsi U — B cOopke — co3gaTb KOMMNOHEHT KOMMNOHOBOYHOM
reoMeTpumn u3 nMmetoLmxca oobLekToB (komaHga Pedakmop — Co3damb Oemarib).
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B mogenu Tenepb MOXHO co3fgaBaTb KOMWUU reoMeTpum — o6beKTbI 6e3 nctopuu,
KOMMpYIoLLMEe reoMeTpuYeckne 06bekTbl (TOYKM, KpUBbIE, MOBEPXHOCTU, TENa) TEKYLLEN Unu
Apyro mogenu. Konvpyemble 06beKTbl MOXHO YKa3biBaTb BPYYHYH UMM UCMOSb30BaTh
KONNeKUUM reoMeTpum — 3apaHee NoAroTOBMIEHHbIE B MOAENN rpynnbl reoMeTpuU4ecKmx
06bekToB. MNpK KONMpoBaHMKN NPOM3BOSILHOIO Habopa 0GBLEKTOB U3 APYron Moaenu BbIGop
06BLEKTOB NMPOM3BOANTCS B CrieLManbHOM OKHe, coaepkalleM 3Ty moaenb 1 [lepeBo ee
NOCTPOEHMUS.

Konuu reomeTpumn coxpaHsaoT CBA3b CO CBOMMMW UCXOAHBLIMU O6BbEKTaMu, T. €. U3BMEHSIOTCH
npv nx n3aMeHeHUn. PegaktnposaTb KOMUU reOMeTpun Herb3si, HO UX MOXXHO UCNOoNb30BaTb
npw NOCTPOEHUSX, a Takke MOANMULNPOBATL C MOMOLLIbIO Onepauun peaakTupoBaHua Ten,
KPVBbIX, MOBEPXHOCTEN.

Mpw BCTaBKe KOMMOHEHTa B MOAEerNb TeNepb AOCTYNHO ABa crnocoba ero pa3meLleHus:

- [Mo koopAuHamaM — MONOXeHNEe KOMMNOHEHTa B MOAENM 3a4aeTcs NyTeM yKasaHus
NO3NLUKN N OPUEHTaLUN ero CUCTEMbI KOOPAUHAT OTHOCUTENbHO CUCTEMbI KOOpAUHAT
mogenwu. MNMosnuna 3agaeTca KoopauHaTamu, a opMeHTaums — yrinamu dnnepa.
KOoMNOHEHT MOXeET BbITb pa3MeLLeH B MPOCTPaHCTBE MOAENN MPOU3BOSIbHO C MOMOLLbO
crneumanbHOro aneMeHTa yrnpasreHns, KOOpAMHATLI U YIbl Jinepa B 3TOM chnyyae
OyayT onpeneneHbl aBTOMaTUYECKUN; BO3MOXEH TakKe SBHbIN BBOA, 3HAYEHWUI
KOOpAMHAT W yrnos.

- [lo conpsiXeHusiMm — NonoXeHne KOMMOHEHTa B MOAeNy 3afaeTcs nyTem HanoXxeHus
Ha Hero conpsbkeHUn. Npouecchl HanoXeHUs CONpPS)KEHUN 3anycKatoTcs
HenocpeacTBEHHO U3 nNpoLecca BCTaBku. Taknum obpa3om, Bce Heobxoanmble
CONPSYKEHNS MOXXHO HANOXWUTb HA KOMMOHEHT elle A0 3aBepLueHnsa BcTaBku. OObeKThbl
KOMMOHEHTA, y4acTBYOLLME B CONPSXKEHUAX, MOXHO YKa3blBaTb Kak B OCHOBHOM OKHe
mMoenu, Tak u cneuynansHOM AOMOSTHUTENBHOM OKHe, codepXalleM TOSbKO
BCTaBMSAEMbIA KOMMNOHEHT M [lepeBO ero NoCTpoeHus.

B nanbHelwem cnocob pasmelleHnsi BCTaBNEHHOIO KOMMOHEHTA MOXHO U3MEHUTb,
BbI3BaB M3 KOHTEKCTHOIO MeHI0 KoMMNoHeHTa B [lepese komaHay Paamecmumsb
KoMmnoHeHm. Kpome Toro, NonoXeHue BCTaBNEHHOro KOMMOHEHTA MOXHO U3MEHSATb
006blYHBIM 06pa3oM: caBuraTb, MOBOpPaYMBaTh, HaKNaabIBaTh/yaansaTb CONPSKEHUS.

KOMMOHEHT, co34aHHbI B KOHTEKCTE TeKyLLen Moaenu, Tenepb aBToMaTUYeCcKn
CBSI3bIBAETCH C 9TOM Moferblo conpsbkeHnem CosnadeHue. ConpsXeHne HaknagbiBaeTca
Ha abCOMTHY CUCTEMY KOOPAMHAT KOMMOHEHTA U TEKYLLYI0 CUCTEMY KOOPAUHAT MOAENN.
ConpsikeHne Ha mecme, paHee co3faBaBLUEECS NPU NOCTPOEHUN AeTanu B KOHTEKCTE
cbopKM, NMKBMANPOBAHO.

PaclvpeHbl BO3MOXHOCTIN paboTbl CO COSIMM.
- [losaBunmcb BO3MOXHOCTN (hOPMUPOBaHUS rpynn CroeB U OUbTPOB CIOEB B MOAESN.

- [obaBneHbl cBONCTBa cnoes Ljeem, lNMpoeyupoeaHue 8 Yepmex v
PedakmupoeaHue.

- Takue cBolicTBa 0O0bEKTOB Moaenu, kak Budumocmse, HazHayeHue ysema,
PedakmupoeaHue, lpoeyupoeaHue 8 Yepmex MOryT UMeTb 3Ha4eHue 1o croro.
Bbibop aToro 3HauyeHusi cBA3bIBaeT CBOMCTBO 0O6beKTa C COOTBETCTBYOLLIMM CBOMCTBOM
cnosl, cogepxkallero oObekT, T. €. UIBMEHEHME CBOWCTBA Criosi 6yaeT BNUATb Ha 00BLEKT.
Ecnn xe gnsi ceBorcTBa o6bekTa BbIOpaHO 3Ha4YeHue, OTnMYHoe oT 3Ha4veHus Mo croro,
TO U3MEHEHME CBONCTBA CNOSA Ha 3TOT OOBLEKT HE BNMSET, N B OOLLEM CriyYae 3HayYeHus
CBOWNCTB 0ObEKTa M Crost MOryT ObITb pa3HbIMMU.

- Cnowu co ceonctBoM lpoeyupoeamb 8 Yepmexx MOryT ObITb NepefaHbl U3 Moaenu B
yepTeX NPU co3gaHMM B HEM CTaHOAPTHbBIX UM MPOM3BOSIbLHOrO BMAOB. s 3TOro npu
HacTpoKke napamMeTpoB Buaa Ha MaHenn CBONCTB AOMKEH ObITb akTUBEH
nepekntoyartens Csiou. 3HayeHne cBoncTBa BudumMocmb — CKPbIT UMW NOralueH — y
CNoeB Npu Nepegaye B YepTexX coxpaHseTcs. B uepTex Takke nepegatotca rpynnbl 1
UnNbTPbI CIIOEB U3 MOAENN. Ha Kakgom croe pasmMeLLatoTca NpoeKkumm Tex 06 bekToB,
KOTOpble HAaXOAATCA Ha COOTBETCTBYIOLLIEM Crioe Mogenu. B yepTexe MOXHO N3MEHSATb
CBOWNCTBA MOSTyYEHHbIX U3 MOAENMN CNOEB, MOXHO NEPEHOCUTb MeXAy HUMU OOBbEKTHI,

95



HO Hesnb3s NepevMeHoBbIBaTb NN yaandatb 3Tn crnou. Crnor aBToMaTnyecku ygansercs
U3 YyepTexa npu yganeHum COOTBETCTBYIOLLLErO CrOsi U3 MoAenu.

- [MlosiBunacb BO3MOXHOCTb COXpaHEHUS B MONb30BaTENbCKON OpUEHTaLUM COCTOSIHUIA
CNOEB, T. €. 3HAYEHUN CBONCTB, KOTOPbIE NMENM CNTON MOAENN HA MOMEHT AobaBneHus
3TOM OpueHTaumn. [1ns Kaxkgon co3gaBaemMon opueHTaLmMm MOXHO BKAKOYUTb UK
OTKMIOYNTb COXPaHEHUE COCTOAHNSA CINOEB B AManore co3gaHus 1 Bblbopa opueHTaumm
Moenu.

MosiBnnack BO3MOXHOCTL ObICTPOro Bbibopa 061EeKTOB MOAENN HA OCHOBE UX
PacnosioXXeHNs1 OTHOCUTESBHO 30HbI — HEKOTOPOro BbIOENIEHHOIO B NPOCTPAHCTBE MOAENN
obbema. Tak, MOXXHO BbliOpaTb KOMMOHEHTbLI BHYTPU UM CHAPYXXW 30HbI UK
nepecekaroLLMecs ¢ 30HOM.

[ns co3aaHmsa HOBOW 30HbI CNYXXUT koMaHaa Pedakmop — 30HbI Modenu — Co3damb
30HY.

Mmetowytocst B Mogenu 3o0Hy MOXHO pa3buTb Ha HECKOSIbKO HOBbIX 30H. [INA 3TOro CnyxuT
koMmaHaa Pedakmop — 30HbI Modenu — Pa3z6umb 30HY.

KHonku BbI3oBa KOMaH co3gaHnst U pa3breHns 30H N0 YMOMYaHMI0 HaXOASaTCs Ha NaHenu
BcnomozamenbHass 2eomempus.

Cnuncok nmerowmxcsa B Mogenm 3o0H otobpaxaroTcs Ha Bknagke 3oHbI [epesa
nocTpoeHusi. Ecnn ata Bknagka akTMBHA, TO BCE 30HbI BUAHbI HA 3KpaHe — OHWN UMEKT BUA
Nonynpo3payvHbiX MHOrorpaHHUKoB. OToBpaXeHeM 30H MOXKHO YNpaBnsaTb C MOMOLLbIO
komaHg, Ckpbimb 1 [Nokazamb 13 KOHTEKCTHOIO MeHLO B [lepese.

lMoka3oM 30H Npu HeakTUBHOW BKNagke 30HbI yNpaBnsaeT kHonka Omo6paxxeHue 30H Ha
naHenun Bud. Ecnn oHa HaxaTa, TO BCe 30Hbl, KPOME CKPbITbIX, BUAHbI HA 3KpaHe.

YT106bI BbIAENUTL OOBEKTHI C MOMOLLBIO 30HbI, HYXXHO BblOpaTh 30HY B [lepeBe NoCTpoeHus
1 BbI3BaTb M3 KOHTEKCTHOrO MEHIO KOMaHay Bbi6pamb e Hympu 30HbI, Bbibpamb eHe
30HbI N Bbibpamb cekyuwjeli 30HOU.

OpHa 13 MeLWNXCs B MOLENN 30H SIBNSIETCA TEKYLLEN.

B rmaBHOM MeHI0 nosiBuncst NyHKT Boidennums. OH COOePXUT KOMaHbl BblAeneHus
0GBEKTOB MO CIIOK M MO 30HE, a Takke KOMaHabl pUNbTpaLUM 0GHEKTOB.

MosiBunacb BO3MOXHOCTb OTOOpaXeHnsa cedeHns mogenu 6e3 cosgaHus onepauuun. Ons
3TOro CNYXWUT cneumanbHbI PEXUM — pexnm ceveHuns mogenun. OH He oTnrMyaeTcs oT
00bIYHOrO pexxuma paboTbl — LOCTYMNHbBI BCE KOMaHAbl CO34aHNs 00BHEKTOB,
penakTMpoBaHus 1 ap.

B mogenu moxeT 6bITb CO34aHO HECKONMBbKO ceveHnin. Kaxgoe ceveHne npencraBnsieT
cobon pesynbTaT ycevyeHns Mogenun OgHOM Ui HECKONbKMMK nnockoctsamn. CosgaHne
ceyeHus 3akni4yaeTcsa B onpeaeneHnn nonoXXeHuUs CEKyLLMX NIIOCKOCTEN N HanpaseHus
OTCEeYEHUs AN KaxXaom 13 HMx. Bo3aMOXXHO Takke cedeHne napannenenunegom unm
30HOM.

OOHO 13 NMEeoLWNXCA B MOAENN CEYEHUI siBNAETCA TEeKyLWnM.

[ns nepexona B peXXvMM ceYeHnst CnyxuT kHonka CevyeHue modesiu Ha naHenu Bud.
lMocne ee HaxaTusi oToOpaXkeHne Moaenyn COOTBETCTBYET TEKYyLLEMY CeYeHnto. YTobbl
caenartb TEKYLLMM APYroe ceyYeHne, HyXXHO BblbpaTb ero B MeHo kHomnkn CevyeHue
modernu.

HaxaTne kHonkn CevyeHue Modesiu B OTCYTCTBME CEYEHUIA 3arnyckaeT NPOLEeCcC CO34aHus
B MOZENN NEePBOro CEeYEHUs.

YnpaBneHue cedeHmsiMuM — co3gaHue, yaaneHve, nepeMMmeHoBaHne, HasHa4yeHne
TeKyLMM — NMPOn3BOAMTCSA B CrieumanbHOM auanore, Bbi3biIBAEMOM KOMaHOOM
YnpaeneHue ce4eHUsIMU... N3 MEHIO KHOMKU CeyeHus1 modernu.

[opaboTaHa onepauns CKpyrneHus: nosiBunacb BO3MOXHOCTb OCTAHOBKW CKPYrNeHnsi B
NPOM3BOSIbHOM MecTe ckpyrnsiemoro pebpa. OctaHOBKa AOCTYMHA, €Cnv ANns CKPYrneHus
yKkasaHa ogHa uenoyka pebep (a He Heckonbko). MakcumanbHoe KONMYecTBO TOYEK
OCTaHOBKM — 2. BknioveHme oCTaHOBKM M HACTPOWKa ero napaMmeTpoB NPOM3BOAUTCS Npu
CO3[aHUN N peaakTUpOBaHUKN CKPYrneHns Ha Bkragke OcmaHoeka NaHenn CBOWCTB.
CkpyrneHue ycekaeTcsi NITOCKOCTbIO, NEPNEHANKYIISAPHON CKpyrnsaeMomMy pebpy B TOUKe
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10.

11.

OCTaHOBKM CKpYrreHusi. TOUKy OCTaHOBKM MOXHO 3a4aTb Ha pebpe Npou3BONbHO UMK
accouumMpoBaTb C TOYeYHbIM 06BEKTOM. MOXHO Takke yka3aTb MMOCKUA OGBEKT,
nepecekaroLwuii ckpyrnseMoe pebpo. B aToM cnyyae Touka 0OCTaHOBKM onpeaenseTcs Kak
TOYka nepeceyeHunss pebpa ¢ ykazaHHbIM OGBEKTOM; KPOME TOro, NP BKITHOYEHHON oML
YceyeHue no o6beKkmy ckpyriieHe ycekaeTcsl NNOCKOCTbio OObekTa.

HopaboTaHa onepauuns co3gaHus YCIOBHOMO U3obpakeHuns peabbbl.
- Tenepb Npu NOCTPOEHUN MOXKHO yKa3aTb CTaHAAPT pe3bObl U BbIOpaTh HYXXHbIE
CTaHOapTHble NapameTpbl — HOMUHaIbHbIN AMamMeTp w war. [na Beibopa AOCTYMNHbI
CcTaHgapTbl, NOAKMNIOYEHHbIE B Ananore 3agaHusa napaMmeTpoB pe3bbObl.
- TlosBunacb BO3MOXHOCTb M3MEHEHUSA (PaKTUYECKUX PAa3MEPOB CTEPXKHSA NN OTBEPCTUS
ONsi COOTBETCTBUA CTaHaapTy pe3bbbl. [na aToro cnyxut onuus NModzoHka Ha MNaHenu
cBoncTB. Ecnn oHa BkntodeHa, To reomeTpusa 6a3oBoro obvekta pesbbbl
aBTOMATMYECKM U3MEHSAETCA Tak, YTOObI OTBeYaTb BbIGpAaHHOMY HOMUHANbHOMY
anameTpy u wary pesbbbl. [locne co3gaHus pe3bbbl onepaumnsi [loOzoHKa
oTobpaxxaeTtcs B [lepeBe NOCTPOEHUS Kak NOAYMHEHHbI 06BHEKT pe3bibl.
- [losiBMnacb BO3MOXHOCTb KONUPOBaHWUSA B TeKyLLiee YCNoBHoe u3obpaxeHne pesbbbl
napameTpoB pe3bbbl-ob6pasLa ¢ NoMoLb0 KoMaHabl Pe3bb6a no obpa3syy. KHonka
Bbl30Ba KOMaHAbl HaxoauTcs Ha MaHenu cneuynanbHOro ynpaBnieHus.
- PacwupeH cnmcok ctaHgapToB pe3bbbl, NCNONb3yeMblX NPU NOCTPOEHUN YCIOBHOMO
n3obpaxxeHunsa pe3bbbl 1 Kpyrnoro otBepcTud. [lobaeneHsl cnegyrowme ctaHgapThi:
- MeTpuueckas pesbba ¢ kpynHbiM warom FOCT 8724-2002 (ncnonb3yeTtcs no
YMOJTHaHMI0),

- MeTpuyeckas pesbba ¢ menkum warom MOCT 8724-2002,

- MeTpuyeckas pesbba ¢ menkum warom ISO 724 (DIN 13, BS 3643, ANSI/ASME
B1.13M) (MF),

- MeTpuyeckas pesbba ¢ kpynHbiM warom ISO 724 (DIN 13, BS 3643, ANSI/ASME
B1.13M) (M),

- Pe3bba ynopHas DIN 513,

- Pe3bba TpybHasa umnuHapuyeckas Yutsopta ISO 228 - DIN 259,

- Pesbba TpaneuenganbHas ogHo3axoaHas ISO 2904:1977,

- Pe3bba Yuteopta atovimoBas menkasa BS 84, DIN 477 (BSF),

- Pes3bba Yntsopta arormoBas kpynHasa BS 84, DIN 477 (BSW),

- TpybHas koHn4eckasn pe3bba YutsopTa ¢ yrnom npoduns 55 rpagycos DIN ISO 7/1
(BSPT),

- TpybHas koHu4eckas gronmosasi pesbba ¢ yrnom npodunsa 60 rpagycos,
MOCT 6111-52,

- Tpy6GHas koHn4yeckas aronmosas pesbba ¢ yrrnom npodmnga 60 rpagycos ANSI B

1.20.1 (NPT).
Cnmcok ctaHgapToB pe3bbbl 4OCTYNEH B AMarnore 3agaHusa napameTpoB pesbbosl,
Bbl3blBaeMoOM komaHaon Cepeuc — lMapamempsbl... — Cucmema — Pedakmop

modenel — Mapamempsbi pe3b6bl.

KomaHga Maccue no mabnuye tenepb No3BONSET OAHOBPEMEHHO KONMPOoBaTbh OO BEKTbI
pasHbIX TMNOB. Pasnuuuna mexay aksemnnsapamu (B NonoXeHuu, pasmepax u 1. r.)
obecneynBaroTCa NyTeM NPUCBOEHMSA HOBbIX 3HAYEHUIN NepeMEHHbIM OO BEKTOB, BXOASALLMX
B 9K3eMnnsp, T. €. NyTem 3anonHeHus Tabnuubl naMeHseMblx nepeMeHHbIX. Ecnn obbekT
He MMeeT JOCTYMHbIX A58 U3MEHEHUS NEPEMEHHbIX UMW ecrin NepeMeHHble obbekTa
ocTaBneHbl 6e3 n3aMeHeHus, To 3TOT 0OBLEKT coBnagaeT ¢ konupyembiM. Hanpumep,
KOMMPYIOTCA MIIOCKOCTb 3CK13a, caM 3CKuU3, BasnpyloLascsa Ha Hem onepaums
BblAABNNBaHWNS 1 TOYKa, 4O KOTOPOW NPOU3BEAEHO BbiAasBnusaHue. [yteM nameHeHus
3HaAYEeHUN NepeMEHHbIX MOXHO MOSYYUTb 3KIEMMNIIAPLI, Pa3nuyaloLnecs NonoXeHnem
MNOCKOCTU M 3CKM3a B HEW, pa3Mepammn 3CK13a 1 onepauuv BbiAaBNMBaHUS, a Takke
KoopAMHaTaMu OrpaHNYMBaIOLLLEN BblAABIMBAHNE TOYKMU.
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12.

13.

14.

15.

16.

Maccus Pa3HOTUMHbIX 0OBbEKTOB MOXHO paspyLnTb. B pesynbTtate 0bObEKTHI,
COCTaBliABLUME 3K3eMNNApbl MaCcCuBa, CTaHOBATCA CaMOCTOATENIbHbIMUA obbekTamu
mMoaenn. rlpl/l 9TOM OHM COXPaHAIKOT 3HA4YEeHNA NepeMeHHbIX, 3aaHHble B MacCuBe.

3Ha4oK cUCTEMbI KOOPAMHAT B JIEBOM HUKHEM Yrly OKHa MOAENN 3aMEHEH 3/1eMEHTOM
ynpasneHus opueHTauunein mogenu. OH npeacTtaenseT cobol Tpu opToroHanbHbIe OcK €
0o6LWMM HayanoMm 1 ayru, nexatime B nNrockocTsX, onpeaensemMbix ocamu. Ocu
COHarnpagsneHbl C 0OCAMU abCOMNOTHON cUCTEMbI KoopAaMHAT Moaenun. OCHOBHble AeNCTBUS,
BbINOSIHSIEMbIE C MOMOLLbIO 3fIEMEHTa yNpaBneHnst opueHTaumnen:

- BbIbop opreHTauun, Npm KOTOPOW HanpaBneHne B3rngaa nepneHankynsapHo
KOOPAMHATHOM MIOCKOCTU. [1ns 3TOro HYXXHO LLENKHYTb MbILbIO HA OCU UK Ha
nrnockocTu. Ytobbl Npy aToM oCb BbinNa HanpaeneHa oT HabnaaTens, BO BPeMs
LLenyka cnegyeT yaepxusatb knasuwly <Shift>.

- Bbibop opueHTaunn Usomempusi YZX. [Ina 3TOro HY)KHO LENKHYTb MbILbIO B LIEHTPE
anemeHTa.

— [loBopoT Bokpyr ocx Ha 90°. [1ns 3TOro HyXXHO LLENKHYTb MbILILIO HA OCU, yOepX1Bas
knasuwy <Alt> unm kombnHauuo <Alf>+<Shift>.

— [1oBOPOT BOKPYr OCM C LLAroMm, 3agaHHbIM Npu HAacTponke. [1nsi 3TOro Hy>KHO LernkaTb
MbILLbBIO Ha Ayre, NNOCKOCTb KOTOPOW NepPNeHANKYNAPHA HY>XHOM OCU, yaepXusas
knasuwy <Ctrl> nnn kombunauuio <Ctrl>+<Shift> .

— [MponsBosbHbIN MOBOPOT BOKPYr OCU. [N 3TOro HYXXHO nepemMeLlaTb MbILlbo ayry,
NSIOCKOCTb KOTOPOW NepneHanKynsapHa HY>XHOW OCW.

Monb3oBaTeNb MOXET yBENMUMBaTb UM YMEHbLUIATbL pa3Mep aNieMeHTa ynpaBneHust
opueHTaumen mogenu. [Ins 3Toro Hy>KHO YCTaHOBUTb KypCOp Ha 3feMeHTe 1 BpawaTb
KOMNeco MbIlK, HaXKaB 1 yaepxmnsasi komouHauuio knasuw <Alt>+<Ctrl>+<Shift>.

[obaBneHa BO3MOXHOCTb 3afaHus koga npu BBoge 0603Ha4YeHMs JOKYyMEHTa-MOAENW.
[na nogaepXxkm anNeKTpoOHHOro AoKyMeHToobopoTa B dhaisi KogOB U HAaMMEHOBaHWUNI
BKMOYeHbl kogbl M (3nekTtpoHHas mogenb getanu) n MC (9nektpoHHast mogenb
cbopoyHOM eguHULbI).

Tenepb Npu NOAKMIOYEHNM AOKYMEHTA-MOAEeNN K 0OBbEKTY cneumdukaumm B pasgene
LokymeHmauyus kog otobpaxaeTca B 0603Ha4YEHMM JOKYMEHTA U Y4nTbIBAETCH Npu
dopmMMpoBaHUN €ro HaMMEHOBaHWA.

BkntoyeHne/oTknoveHEe 0TOOpaXXeHNs1 KOAOB B pasgerie NpoM3BoauTcs onumen
lNMoka3bieamb K00 AOKyMeHmMa B ouarnore HacTpoOrkn pasaena cneumdukaumm.
lMpumeyaHue: kKOg MOL4EeNn He NnepedaeTcs B OCHOBHYIO HAANMMCh YepTexa npu co3gaHum B
HEM accoLMaTUBHbIX BUOOB 3TOM MOOENMN.

[eTanb-3arotoBka Tenepb ABMAETCA KOMNOHEHTOM Moaenu. K Heil npuMeHnMbI Bee
[IeNCTBUA Haj KOMMOHEHTaMU: COBUT, NOBOPOT, COMpPsXXeHue, peaakTupoBaHue B OKHE U Ha
mMecTe U ap.

YcoBepLueHCTBOBaHO BpaLleHe MOAenu C NOMOLLbLIO MbIWW U KoMaHabl lToeepHymsb.
Tenepb, ecnu LueHTp rabapuTHOro Napannenenuneaa Mogenu okasbiBaeTcs 3a npegenamu
3KpaHa (00bIYHO 3TO NPOUCXOANT MPU 3HAYMTENBHOM yBENM4YeHMn macliTaba
oTobpaxeHus), B kKa4eCTBe LEeHTpa BpaLLeHNs UCnomnb3yeTcs Gnukanias K Kypcopy Todka
mogenu. Korga ueHTp rabaputHoro napannenenvnega He BbIXOOUT 3a 3KpaH, TO
BpaLleHue, Kak 1 paHbLue, MPOUCXOAUT BOKPYr 3TOro LeHTpa. B atom cnyyae ans
BpaLLeHs MOAENu BOKPYr Bnvxanien K Kypcopy TOUKE HY>XHO yOepXUBaTb HaXaTon
knasuwy <Ctr/>.

B komaHae MoeepHymb nosiBunacb BO3MOXHOCTb BpaLLeHUs MoLenn BOKPYr NpsiMowu,
nepneHanKynspHoOn K rpaHn Npou3BONbHON (POPMbl B TOYKE YKa3aHWs, a Takke BOKPYr
NPsSIMON, KacaTenbHOW K KpMBOW NPOn3BOrbHOM dOpMbl B TOUKE YKa3aHus. daHToM
NPsSIMON, BOKPYI KOTOPOM NPOUCXOOMUT BpalleHune, NokasblBaeTCa Ha aKpaHe B BUAe
LUTPUXOBOrO OTpe3Ka.

PaclumnpeHbl BO3MOXHOCTU kOMaHabl PazaMecmumsb npou3800HbIe pa3Mepbil.

- Pa3amepbl dhacok u ckpyrneHmi Tenepb MOryT pasmeLlaTbea B 6o NnockocTHy,
nepneHaukynsapHon ncxogHomMmy pebpy, a pasmepsbl onepauun Yks1oH — B ritobon
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NMOCKOCTU, NEPNEHANKYNSPHOM NIMHUWN NEepeceyeHmnst YKIIOHSEMO rpaHn 1 OCHOBaHWUS
YKIoHa.

Mpv pasmeLLeHn auameTpanbHOro pa3Mepa Ha NocKoCTyH, NeprneHanKyNsapHON ero
CcOGCTBEHHOM, pa3mep NpUHMMaET BUA NIMHENHOrO (3HaK AMameTpa coxpaHsieTcsl).

17. Ha naHenb Tekywee cocmosiHue [ob6aBneH CnMCOK UCNONHEHWIA MOAENW, U3 KOTOPOro
MOXHO BblOpaTb TEKYLLIEE NCMOSTHEHNE.
18. OTtgenbHbin gnanor MeHemxepa nepecyeTta ynpasgHeH. YnpaBreHne pexxmmom

nepecyerta Tenepb NponssoaunTcs B pasaene lMepecyem pazmepoe MeHeaxepa
[IOKyMeHTa.

paghuyeckue oOKymMeHMbI
1. [NopaboTaHbl KOMaHObl CO34aHUs NIMHENHBIX pa3MepPOB:

lpocmol nuHelHbIU pa3mep:

- lMosiBMNacb BO3MOXHOCTb NPOCTAHOBKM NIMHEHOIO pasMepa AMaMeTpa OKPYXHOCTMW.
[nsa aTOro nocne Bbl30Ba KOMaHAbl CreayeT yka3aTb OKPYKHOCTb. AHANOMMYHbIM
0o6pa3om Ha annunce MOXHO NPOCTaBUTbL pa3mepbl OCEMN.

- YKasaB ABE OKPY>XHOCTU (Mnn gyru), MOXHO MOCTPOUTb U pasMep Mexay Mx
LeHTpamMu, Unm pasmep, BbIHOCHbIE NMHUN KOTOPOro KacaTemnbHbl K OKPYXHOCTAM
(3TO 3aBUCUT OT TOrO, B KaKMX TOYKax Oblnun yka3aHbl OKpYXHOCTH). PasmepHas
nunHMA B 06omx cryvasix napannenbHa NpSMon, COEANHAIOLLEN LLEHTPbI
OKPY>XHOCTEN.

- [na ykasaHus obpasmepmBaemMoro oTpeska 60onbLue He HYXXHO HaXnMMaTb KHOMKY
Bbi6pamb 6a308bili 06eKkm Ha [laHenu cneumanbHOro ynpasneHus.

JluHelHbIl pa3mep om ompe3ka G0 MOYKU:

- [lNsa NOCTpoeHns pasmepa MOXHO yKasaTb [Ba napannenbHbix oTpeska. B
pesynbTaTe co34aeTcs pa3mep OT NepPBOro oTpeska A0 OAHOW U3 BEPLUMH BTOPOro —
3TO 3aBMCUT OT MOJIOXKEHUS pa3mepa OTHOCUTESNIbHO BTOPOro oTpeskKa.

- N5 nOCTpoeHnst pasmepa MOXHO yKkasaTb OTPE30K N OKPYXHOCTb (Mnn ayry). B
pesynbTaTe co34aeTcsa pasmep, O4Ha BbIHOCHAS NMHUS KOTOPOTroO ABMSIETCA
NPOAOMKEHMEM OTpe3Ka, a BTopasa KacaeTcs OKPYXXHOCTM (gyru).

2. TMosiBUnack BO3MOXHOCTb MPOCTAHOBKU pasMepa, CUMMETPUYHOrO OTHOCUTENBHO OCEBOW
NYHUN. DTO MOXHO cAenaThb C MOMOLLbIO CreayLNX KOMaHA:

Ipocmod nuHelHbIU pa3mep. [ANa co3faHnsa pasMmepa HYXXHO yKasaTb OCEBYIO NTUHUIO
N TOYKy B ntobon nocnegoBaTtenbHocTU. PopmupyeTcsa pasmep, 3Ha4YeHNe KOToporo
paBHO YABOEHHOMY PacCTOSIHMIO OT OCEBOM A0 TOYKM, @ TOMKaMM NPUBSA3KN ABMAIOTCA
yKa3aHHasi TO4Ka M TOYKa, CUMMETPUYHAs el OTHOCUTENbHO oceBoW. MpocTaHoBKa
TaKoro pasmepa B napameTpU4eCcKOM pexume AaeT CrieayoLwmin pesynbTaT: Touka
BCerga pacnonaraetcs Tak, YToObl paccTosiHMe OT Hee [0 OCEBOW PaBHANOCH
NONOBUHE 3HAYeHUs1 pa3mMepa.

JluKeliHbil pa3mep ¢ o6pbieoM. [InA co3aaHms pasamepa HyXHO ykasaTb
napannernbHble Apyr Apyry OTPe3oK 1 OCEBYHO B NOOON NocnenoBaTeNibHOCTY.
dopmupyeTcsa pa3mep, 3Ha4eHMe KOTOPOro paBHO yABOEHHOMY PacCTOSHUIO MeXay
oceBoW 1 0Tpe3koM. [pocTaHoBKa Takoro pasMmepa B napameTpuyeckom pexume gaet
cnepyrowmi pesyrnbTaT: OTPEe30K BCErAa pacnonaraeTcs Tak, YTobbl paccTosiHne
MeXay HMM 1 OCEBOW PaBHAIOCH NOSIOBUHE 3HAYEHMS pa3mepa (ECNN Ha OTPE3OK U
0CeBY0 He BbINo HanoXeHo orpaHuveHune lMaparsnnensHocmb, TO OHO HaKNaabiBaeTCs ).

OcHoBHOE Has3Ha4YeHne onNUcaHHbIX pa3mepoB — o6pa3mepv|BaHV|e 00BEKTOB,
CUMMETPUYHbLIX OTHOCUTEJIbHO HenoaABMXXHOW OCU, B 3CKU3aAX.

3. [Dopa6oTtaHa komaHaa KacamesnbHbIli ompe30K Yyepe3 mo4Ky Kpueou: Tenepb TOUKY
KacaHus MOXXHO 3a4aThb SIBHO, T. €. MyTEM BBOAA €€ KOOpAWHAT UMK C MOMOLLLIO NPUBA3KK
(K TOYKe, MOCTPOEHHOM Ha KPMBOW, K TOUKE NepeceyeHns KpMBon ¢ Apyrum o6 bekTom n
T.N.)
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4. TlosiBUnacbk BO3MOXHOCTb aBTOMaTM4YeCKOn Hymepauumn Tabnuu B rpadomyeckom
AOKYMEHTE NyTeM BKITOYEHMS MX B rpynnbl Hymepauun. [Insa BKNOYEHUA co3gaBaeMon
Tabnuupbl B rpynny Hymepauun criegyeT BbibpaTh HYXHyt0 rpynny B cnucke Hymepayus Ha
MaHenu ceoncte. Ecnun Tabnvua yxxe cosgaHa, TO €e MOXHO BKIMIOYATL B rpynny
Hymepauun ¢ NOMOLLbI0 KHOMNKK [Jobasumb 8bidesieHHble 06 beKkmbl B OKHE
Hymepayus.

5. PacwmpeHbl BO3MOXHOCTU paboTbl CO CBOMCTBaMM BCTABOK M MAKPO3IEMEHTOB:

- CsouictBa Obo3sHauyeHue, HaumeHosaHue, Macca v apyrue (T. €. CBOUCTBA,
BKItOMaeMble B OTYET) CTanu OOCTYMHbI ANs U3MeHeHus1 B okHe Ceolicmea ons
cnenywmx o6bLEKTOB:

— BCTaBKu (pparmMeHToB,
— BCTaBKM BMAOB M3 APYINX YepTexen,
— MaKpO3/IEMEHTLI, B TOM 4Yncne 6nbnmoTteyHbie.

- [MapameTpbl GUBGNMOTEUYHBIX MAKPOISIEMEHTOB (ECNU OHU NPEaYCMOTPEHDI
bnbnmoTekomn) otobpaxatoTcs B OkHe Ceolicmea 1 MOoryT ObITb U3MEHEHbI B 3TOM
OKHe.

- CT1ano BO3MOXHbIM KONMPOBaHNE NapaMeTpoB U3 O4HOIO MaKpO3fieMeHTa B APYron
(npwn ycnosuum, 4yto oba cosgaHbl O4HON 1 TOM e BUBMOTEKOM) C MOMOLLbI0O KOMaHAbI
Konupoeamsb ceolicmea.

— Ctan BO3MOXeH NoUcK BUBNMOTEYHBbIX MAKPOINIEMEHTOB MO UX CBOMCTBAM.

6. YacTb KHOMOK KOHTEKCTHOW NaHenu OnbnMoTe4YHOro MakpoanemMeHTa MOXET ObiTb
3aMeHeHa KHoMKamu Bbl30Ba koMaHa 6ubnmoTtekn (ecrnv 3To NpeaycMoTpeHO
6ubnunotekon).

Tekcmoeblil npoyeccop

1. TeKcToBbIM AOKYMEHT TENEpPb MOXET cofepXaTb JINCTbI pa3HbiX popMaToB 1 pasHom
opueHTaummn. 9To obecneyvmBaeTcsa co3gaHMeM B JOKYMEHTe pasfgenoB — rpynn JIMCTOB C
OAMHaKOBbIMU POPMaTOM 1 OpueHTaunen. YnpasneHue pasgenamm — cosfaHue,
yaaneHue, nepeuMmeHoBaHue pasfenos, 3agaHve opmarta, opueHTaunm n opopmneHms
nncTtoB — npoussoauTcs B MeHempxkepe okymMeHTa. BO3MOXHO HasHayeHne pasHbIxX
0hOpPMIEHNIA NEPBOMY FINCTY, YETHBIM U HEYETHLIM NIUCTaM pasgena.

[na cosgaHns B JOKYMEHTE HOBOro pasgena MOXHO Takke UCMNoNb3oBaTb KOMaHay
Bcmaeka — Pa3pbie pa3dena.

Hymepau,vm JIMCTOB AOKYMEeHTa MOXET Ha4MHaTbCA 3aHOBO B KaXXAOM pa3fere unn ObITb
CKBO3HOW. BO3MOXHO TakKe UCKNoYeHne pasgenos n3 Hymepauun.

Mcnonb3oBaHne QOMNOSMHUTENBHbIX JIMCTOB B TEKCTOBOM OOKYMeEHTe ynpa3aHeHo.

2. B meHio Bcmaeka nobasneHa komaHaa Pa3spbie cmpaHuuybi. PaHee HavaTb ab3al ¢
HOBOW CTPaHMLbl MOXXHO ObIfO TOMBbKO C MOMOLLIbIO KriaBuaTypHOM kKoMBuHaLmm
<Ctrl>+<Enter>.

Paboma co cneuyudukayueli

1. TllosiBUnacb BO3MOXHOCTb 3aMeHbl OAHUM OnMcaHmeM crneundukaumm HeCKOMNbKNX
aHanornyHbIX Apyr Apyry onnucaHuin B OQHOM U TOM e JOKyMeHTe. Hanpumep, Takas
CcUTyaumsa MOXET BO3HUKHYTb, €Crii B COOPKY BCTaBMNeHbl AeTanu, Co30aHHbIE B BEPCUAX
KOMIAC-3D, cogepaBLUMX pa3Hble BapuaHTbl OAHOIO U TOrO Xe CTUMs cneundukauun.
[ns o0beguHeHns onucaHui CnyxuT kHonka O6bLeUHUMBb eapuaHmbI, KOTOpas
NnosIBMSIETCS B Auariore ynpasneHns onMcaHnamm cneumdmkaumn npu Hanmyunm B
AOKYMEHTE HECKOSbKNX BapMaHTOB OA4HOMO M TOro e onucaHus. Mocne ee HaxaTns Bce
06BbeKTbI cneundmrKaumm, UCNOMb3yoLWmMe 3TN BapuaHTbl, (Kak B JOKYMEHTe-KOHTENHepE,
TaK U B JOKYMEHTaxX-UCTOYHMKAX) NPUBOOATCS K CTUIIO, XPaHALLEMYCSH B TEKYLLEN
oubnmnoTteke ctunen.

2. B pwanor HacTpowiku pasaena cneumdukauumn aobasneHa onuns lNMokassieame KOO
doKyMeHma, JOCTynHasa Npu HaCTPOMKE Kak CTUNS cneumdukaumm, Tak n TeKkyLiero
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AOKyMeHTa-cneumdukauyumn. Onums BKNOYaeT/oTKAOYaeT 0ToOpaxeHne N BO3MOXHOCTb
pefakTMpoBaHus KO4OB OKYMEHTOB B HAacTpaMBaeMOM pasfene cneuundukaumn. B ctunsx
cneundmrkaumm, BXOAALWMX B KOMMMNEKT NOCTaBKKW, ONUMS BKIOYEHA TONbKO ANsl pasgena
LokymeHmauusi.

Mpwn pegakTMpoBaHumM Havana 6roka (CTpokn ¢ 0603HaYEHNEM UCMONHEHNA) B rPYNnoBOw
crneuundukaumm no BapnaHTy A Tenepb MOXHO NOMEHSITb HE TONTbKO HOMEP UCNOSTHEHWS,
HO 1 3HaK, oTAensawwWwmi ero ot 6azoBoro 0603HaveHus. Hanpumep, MOXHO 3aMeHUTb
Aedunc TOYKON.

Umnopm u akcrnopm

1.

2.

MosiBunacbk BO3MOXHOCTU 3amnmncu U YTEHUSI pa3MepoB Npu 3KcnopTe mogenu B oopmat
STEP 1 umnopTe 13 aToro popmaTa.

MosiBunack BO3MOXHOCTb nmnopTta annos DXF n DWG, cosgaHHbix B cucteme AutoCAD
Bepcun 2013, n akcrnopTa B aTy Bepcuto. [ng akcnopTta Bepcua 2013 ncnonbayeTcs no
YMOYaHMIO.

Tenepb npu MMNopTe rpaduryecknx gokymeHToB popmaTtoB DXF 1 DWG B AOKYMEHT
KOMIMAC nepepatotca npsimbie.

MosiBunack BO3MOXHOCTb 3anvcu mogenewn B doopmat PDF (c nomoLybio KomaHabl
@Pain — CoxpaHUMBb Kak...).

lMpuknadHbie 6ubnuomeku

1.

MNepepaboTtana lNpuknagHas 6ubnmoteka KOMIAC.
Bubnunoteka nepemmeHoBaHa B Cep8UCHbI€ UHCMPYMeHMbI.
- [Nob6aeneHbl kKOMaHAbI:

— Co30amb KOHMyp no 08yM KOHMypaM — CIYXUT AN NOCTPOEHNS1 3aMKHYTOrO
KOHTypa nyTeM 06beaUHEHUS], BbIYMTAHMS UK NEPECEYEHUs ABYX YKa3aHHbIX
KOHTYpPOB,

- Co30amb KOHMyp Mo 2paHuye obracmu — CIy>XUT ANs NOCTPOEHNS 3aMKHYTOro
KOHTYpa Nno nepecekatrLmMMcs KpUBbIM, OMKanLWMM K yKa3aHHOM TOYKeE.

- KomaHabl Fnadkue omeepcmusi n Peab6oebie omeepcmusi 3aMeHeHbl KOMaHaaMm
noctpoeHus oteepcTuin: llpocmoe, C 3eHkoekol, C yekoekol, C 3eHKkoekou u
uekoekol, KoHu4yeckoe.

- WckntoveHbl: KoMmaHga keuducmaHma Kpueou, rpynnbl komaHa F'eomempuyeckue
¢huaypbl N Ycr108HbIe 3HaKU.

HopaboTaHa 6ubnmnoteka Mamepuansi u CopmameHmbl.
- basa gaHHbIX MaTepuanoB 1 COPTaMEHTOB
- OO6uiee konnyecTBo MatepuarnoB coctaenseT 6onee 9500 HaMmeHoBaHWA. B Tom
yucne:
— 1300 oTeueCTBEHHbIX MapOK cTanemn n cnnaBos.;
— 2393 3apybexHble Mapku cTanen n cnnaeos;
— 145 mapok 4vyryHa;
— 951 mapka UBETHbIX METasoB 1 CNaBoB.;
— 433 mapkn macen n cmasok;
— 224 mapKu NakoB M Kpacok;
— 521 mapka nnacTmacc;
— 474 mapku knees;
— 1267 HaMMeHOBaHWIN CBapOYHbIX MaTEpPManos;
— 611 HaMmeHoOBaHMI NPOBOAOB U Kabenen;
— 275 HaMMeHOBaHUI CTPOUTENBHbLIX MaTepuanos;
— 131 Bug ranbBaHN4YECKUX NOKPLITUN;
— 121 HaMMmeHoBaHME KOMNO3ULIMOHHbIX MaTepmarnos.

- basa copepxut 6onee 47000 3K3eMnnNsApoB COPTAMEHTOB.
- Bsaumopeliicteue ¢ cuctemomnt KOMIMAC-3D:
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PeanusoBaHa paboTta co cnegyowwmmmu ceornctsamm KOMIMAC-gokymeHTa:
3ameHumenb mamepuana v lNMNokpbimue.

PeannsoBaHa BO3MOXHOCTb A00aBNeHNss MaTepuanos nNpu NOMOLLM OCHOBHbIX
KomaHa 6ubnunoTtekun B GroKM OOMNOMNHUTENbHbLIX pa3faenos cneundmrkaumm.

3. [HopaboTtaHa 6ubnmoteka CmaHOapmHbie u3desnusi.
Mpwn coBmecTHoM paboTte CnpaBoydHnka n KOMIMAC-3D:

MosiBunack BO3MOXHOCTb KOHTEKCTHOIO pefAakTUPOBaHNST KOHCTPYKTUBHbIX
9NeMeHTOB n3genuns (C NOMoLLbIO KoMaHabl PeOdakmupoeamb Ha mecme).

CTtano Bo3MOXHbLIM MPUMEHSTL CTaHAapTHbIE n3genusa B Komnac-getanax (*.m3d).

M3meHeHa TepMmnHONOrns: « QKCNOpTHbIE aTpubyThbl» NepeumMeHoBaHbl B
«lMNepenaBaemble cBoncTBa». BHECEHbI COOTBETCTBYIOLLME MONPaBku B MHTEpenc n
Nosib30BaTENbCKYH JOKYMEHTaUN0.

B mogensax ctaHgapTHbIX M34enuin OTKpbITa NokanbHasa cucteMa KoopamHar,
KOTOPYIO MOXHO MCNONb30BaTh AN HAaNoXeHUsa ConpsXKeHUn. 1o No3sonseT
npaBUIIbHO COPUEHTMPOBATL KOMMNOHEHTLI B MoAenn. Ecnv paHee BCTaBfeHHbLIN B
MOAENb KOMMOHEHT 3aMeHSIETCS APYrMM KOMMOHEHTOM cpefcTBaMmn bubnmoTteku, To
HanoOXXeHHbIe Ha KOMMOHEHT CONPSXXEHNA COXPaHAKTCS.

3Haykn Ha KHOMKax MHCTPYMEHTanNbHOW NaHenn Tenepb KOPPEKTHO OTOOpaxatoTcs B
pasmepax 24x24, 32x32 n 48x48 nukcenos.

B katanor Kpenex nobasneHbl:

BunTbl DIN 561, DIN 564, DIN 653, DIN 7995, DIN 7996, DIN 7997, DIN 8243, DIN
8245, ISO 10509, ISO 7053, ISO 7048, DIN EN ISO 7048, 1ISO 14580, DIN EN ISO
14580, 1ISO 14584, DIN EN ISO 14584, DIN EN ISO 14585, DIN EN ISO 14586, ISO
14587, DIN EN I1SO 14587, DIN 318, TOCT P 50403-92, TOCT P 50404-92, TOCT P
50405-92, TOCT P 50406-92;

BonTtbl DIN 609, DIN 7968, DIN 7990, DIN EN 1662, DIN EN 14219, TOCT P 50274-
92, TOCT P 50790-95, TOCT P 50791-95, TOCT P 50792-95, TOCT P 50793-95,
FOCT P 50794-95, TOCT P 50795-95, TOCT P 50796-95, TOCT P 52854-2007,
FOCT P 52855-2007;

"anku DIN 2510-5, DIN 2510-6, DIN 80705, DIN EN 14218, FTOCT P 50272-92,
FOCT P 50273-92, TOCT P 50592-93, ISO 21670, DIN EN ISO 21670;

3aknenku DIN 7331, DIN 7338, DIN 7339, ISO 15975, DIN EN ISO 15975, ISO
15976, DIN EN ISO 15976, ISO 15977, DIN EN I1SO 15977, ISO 15978, DIN EN ISO
15978, 1ISO 15979, DIN EN ISO 15979, ISO 15980, DIN EN I1SO 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;

Tanpensl DIN 1478, DIN 1480;

Wanbbl TOCT P 52646-2006;

Wnunbkn DIN 976-1, DIN 976-2, DIN 949-1, DIN 949-2, TOCT 11447-80;

Wrndptel FOCT P NCO 8741-93, TOCT P NCO 8742-93, TOCT P NCO 8743-93,
MOCT P NCO 8745-93, TOCT P NCO 8746-93, TOCT P NCO 8747-93.

B katanor Jemanu, y351bl u KOHCMPYKMUBHbIE 3/1eMeHMbI [OOABMNEHbI:

MogwmnHukn TOCT 20531-75, TOCT 24850-81, TOCT 3635-78;

Brynku FTOCT 24208-80, TOCT 13014-80, FOCT UCO 2795-2001, TOCT NCO 3547-
1-2006, TOCT NCO 4379-2006;

MpyxuHbl Tapenbyatblie FTOCT 3057-90;
"arkun, wandsbl, ckobbl TOCT 8530-90;
MacneHku TOCT 20905-75;

Ponnk TOCT 25255-82;

LUnoHkn TOCT P 50536-93;
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TpyObl ctanbHble FTOCT 8732-78, TOCT 10704-91, TOCT 3262-75.

N3MeHeHuUe KoMrisieKma nocmasku

3 komnnekTa noctaeku ncknoyeHa brbnnoteka nocTpoeHns rpadmnkoB PyHKLNIA
(FTDraw.rtw).

Omnuyus eepcuu 14 SP1 om eepcuu 14

TpexmepHoe ModenupoeaHue
1. [opaboTaH hyHKLNOHAN MacCMBOB:

1.1.
1.2.

MosiBMNacb BO3MOXHOCTb KonmnpoBaHUA BCrnoMoraTtesibHbIX NSIOCKOCTEN N OCEN.
PaCIJJI/lpeHbI BO3MOXXHOCTU ynpaBlieHna nepeMeHHbIMN 3K3eMMNIIAPOB:

MosiBUNack BO3MOXHOCTb U3MEHEHWSI 3HAYEHUIN NEPEMEHHbIX Criefyowmx 00 bHEKTOB,
Yy4acCTBYOLLNX B MOCTPOEHUM KONMMPYEMOro 06bekTa: KpuBbIX (KpOME CrnanHoB n
NOMaHbIX), TOYEK M BCEX MfI0CKOCTEN. PaHee MOXHO ObIf1o ynpaenaTb Nullb
NepeMEeHHbIMWN 3CKN30B KOMMPYEeMbIX OOBEKTOB M MIIOCKOCTEN 3TUX 3CKN30B.
Pa3smepsbl 9k3eMnnsipoB MaccuBa Tenepb MOXHO U3MEHATbL He TONMbKO B Tabnuue
N3MEHSIEMbIX MEPEMEHHbIX, HO U HENOCPEACTBEHHO B OKHE MOAENN BO BPEMS
co3gaHus/pegakTmpoBaHma MaccuBa. [na Beibopa ak3eMmnnspa n ykasaHus
KOHKpeTHOro obbekta, pasmep KoToporo TpebyeTcst USMeHUTb, CNYXUT BKIaaKa
Sk3emnnsapbi [laHenn CBONCTB.

lMepemMeHHble 3K3eMNNAPOB TeNepb OTOOPaXKarTCA U AOCTYNHbI ANs
penaktnpoBaHusi B OkHE NepeMEHHbIX.

Pa3amepbl 9k3eMNnapoB TeNepb MOXHO NPeACTaBUTb B BUAE 3NTIEMEHTOB
odhopMIeHus, T. €. co3gaTb NPOMN3BOAHLIE padMepbl. bnarogapsa aToMy BO3MOXHO
N3MEHeHVEe pa3mMepoB IK3EMMNIIAPOB CO34aHHOro MaccmBa 6e3 nepexoaa B peXxum
€ro pegakTMpoBaHus.

B aueliku Tabnmubl N3MEHAEMbIX NEPEMEHHLIX TEMEPb MOXHO BBOAUTbL BbIPaXXEHMSI.

2. Tlpy nOCTPOEHWM KPYrIioro OTBEPCTUSA NOSABUINCH CReayoLmMe BO3MOXHOCTH:
- CosgaHune pe3bboBoro otBepcTust. [JOCTynHbI cneayowme cTaHgapTHble pe3bbbl:

MeTpuyeckas pesbba TOCT 24705-2004 (ISO 724:1993),
MeTpuueckas koHudeckasn pesbba TOCT 25229-82,
Peabba TpybHasa umnuHgpuyeckas FOCT 6357-81,

Peabba TpybHasa koHnyeckaa NOCT 6211-81,

Peabba ynopHasa IOCT 10177-82,

Pesbba TpaneuengansHasa ogHosaxogHaa TOCT 24737-81.

Kpome Toro, MoXHO co3fgaTtb HeCTaHAApTHY pe3bby — C NPOM3BOSIbHBIM AMaMETPOM
W L1arom.

- KonupoBaHue B Tekylllee OTBEPCTUE NapamMeTpoB OTBEPCTMA-00pa3ua ¢ NOMOLLbIO
komaHabl Omeepcmue no obpa3yy. KHonka Bbl3oBa kOMaHAbl HaxoanTca Ha MNaHenn
cneumanbHOro yrnpaseneHus.

— T[loctpoeHue ocu oTBepcTUus. [nsa aToro HeobxoanMo BKMOUNTL onuuio Ock Ha MNanenn
CBOWCTB.

3. [opaboTaHa komaHaa Touka:

- MPW NOCTPOEHUM TOYKM cnocoboM Ha noeepxHocmu NosiBUNUCHL BapuaHTbl yKasaHus
nonoxeHus Touku Mo koopduHamam Ha yunuHApe n Mo koopduHamam Ha cghepe,

- MpW NOCTPOEHUM ToYkM cnocobamu Ha noeepxHocmu v Ha kpueol nosisunacbh
BO3MOXXHOCTb CO3aHNsi TOYKU MyTEM NPOEeLMpOBaHUS CYLLECTBYIOLLEN TOYKMN Ha
NMOBEPXHOCTb UM KPUBYHO.
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4. TlosiBUnacb BO3MOXHOCTb penakTnpoBaHUA NPOEKUMOHHbIX KDUBbIX B 3CKMU3€e NyTEM
nepemMeLlleHna XapakTepHblX TOYEK 3TUX KPUBBIX.

Paboma c ucnosiHeHUssMu

1. TllosiBUNacb BO3MOXHOCTb NepeaaBaTb MeXAy UCMONTHEHNSAMWN N3MEHEHUS CReayoLLnX

CBOWCTB:

- Mamepuan, lNnomHocms, Macca (B criy4ae py4HOro BBoAa 3Ha4Y€HMsS Macchl),
Paspaboman, lNposepun, Ymeepdun, T. KOHMp., H. KOHMP. n CBOWCTB, CO3L4aHHbIX U3
NnepeMeHHbIX, — U3MEHEHNS CBONCTB UCMOSIHEHMS NepeaatoTcs BO BCE €ro 3aBUCMMbIE
NCMOMHEHNS,

- Asmop v OpeaHu3ayusi — U3MEHEHWs1 CBOWCTB UCMOMHEHUS NepeaatoTcsi BO BCe
NCMOSHEHNS MOAENN.

2. Tlpu co3gaHum Tabnuubl MCNOMHEHNIN MOAENW TeNepb MO YMOMYaHWIo npeanarawTcs Te
ctonbubl, oTobpaxeHne KOTopbIX 6bINo BKNOYeHO B MeHeaxepe fokyMeHTa npu paboTe ¢
MCMONMHEHMAMN 3TON Mogenn (kpome ctonbua HaumeHosaHue). PaHee ymonyaTtenbHbIv
Habop cTonbuos Tabnuubl UCNOMHEHU BbiN hMKCUPOBaH U BKIKOYan Tpu ctonbua:
ObosHaveHue, Mamepuan, Macca.

Ipaghuyeckutli dokymeHm

1. TlosiBUnuco crnegywouwme BO3MOXHOCTU peakTupoBaHUA NPOEKUMOHHOIo pasmMepa:

- OTKIIOYEHNEe aBTOMAaTUYECKOrO ONpeaeneHnsl 3HaYeH s pasmepa; OTKIH4YMB
aBToOMnpeAerneHne, MoXHo, HanpuMmep, BBECTM GYKBY BMECTO YNCIIOBOrO 3HAYEHMs,

— OTKMK4YeHWe Jonycka pasmepa; npu NocrneayrLLem BKIYEHUM Jonycka pa3Mep CHOBa
nony4aeT KBanuTeT U/UNu OTKIIOHEHUS, YCTAHOBIEHHbIE AN HEro B MOAENM.

2. Tlpv npocTaHoOBKe yrnoBoro pasmepa — kak 06bI4HOro, Tak 1 NapaMeTpU4eckoro —
nosiBUNachb BO3MOXHOCTb yKa3aTb B Ka4eCTBE CTOPOHbI yria BCNOMOraTesnbHy NpsMmyto
NN ocb abCOOTHOM CUCTEMbI KOOPAUHAT (B YepTexXe — Takke OCb CUCTEMbI KOOPAMHAT
BMaa).

Tekcmoenblil npouyeccop
MosiBuNack BO3MOXHOCTb UCNOMNb30BaHWS B KQYECTBE UCTOYHMKA CCbISIKM OTYET (B TOM
yucne No MaccuBy € Tabnuuen nameHssieMblX NnepemMeHHbIX) 1 Tabnuuy ncnonHeHun. YTobol
co3faHune cCblfikm BbIno BO3MOXHO, OTYET (Tabnmua) 4ormkeH 6biTb acCoLMaTUBHbBIM.
CoaepxMMbIM CCbISTKM MOXET ObITb: Ha3BaHMe Tabnumubl, 3aronoBok ctonbua,
0003Ha4YeHne 30HbI, HOMEP NIMCTa NN TEKCT AYeliku (B CIly4ae CCbINKM Ha Tabnuuy
NCNOMHEHUN).

Paboma co cneuugukayueli
B rpynnoBbix cneumdukaumnax no sapmaHty A nosiBunacb BO3MOXHOCTb 00paboTku
UCNoNHEeHnn 6e3 nepemMeHHbIX JaHHbIX:

-  Npv Hanu4uMm B crneundmrKkaLmm Takux UCNONHEHUI ANs HUX co3gatoTcsa 6nokn ¢ oaHOM
cTtpokon Omecymemeyrom,

— €eCnv NepeMeHHbIe AaHHbIE HE NMPUMEHSIIOTCA HU B OAHOM U3 UCMOJSTHEHWIA, TO ONOKM He
co3fatoTcs, a B KoHel cneuundunkauumn gobaenseTcst CTpoka Pasiuyusi ucrnosHeHul rno
c60pOYHOMY Yepmexy.

BkntoyeHne/oTknoveHne 00paboTkm MCNONHEHU 6e3 NnepeMeHHbIX AaHHbIX MPOM3BOANTCS

onuuen lNMokasbieamb UCMOIHEHUSI, He UMeroujue rnepeMeHHbIX OaHHbIX B ananore

HacTpoWKn crneundukalmm.
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Umnopm u akcrnopm

MosiBUNack BO3MOXHOCTb 3KCMOPTa TEKCTOBbIX, rPaddn4ecknx JOKYMEHTOB U
cneuundukauun B oopmaT PDF (komaHgoon CoxpaHumsb Kak...).

lNMpuknadHass 6ubnuomeka KOMIIAC

B paspgene lpo4ue onepayuu nosiBunacb KOmaHga Annpokcumauyusi KoHmypa. pu
BbINOSIHEHMM KOMaHAbl NONb30BaTENb MOXET yKa3aTb TUM annpoKCMMUpytoLero obbekra:
NURBS-kpuBasi unm nomaHasi; B criy4ae UCnosib3oBaH1s TOMaHON MOXHO 3adaTtb
TOYHOCTb annpokcnmaumm. Kpome Toro, MOXXHO BKITHOUUTL/BLIKNIOYNTE yaaneHue
ncxogHoro obbekTa (annpoKCUMUPYeMoro KOHTypa) v BblbpaTb, rae AOMMKEH pa3mMeLlaTbes
annpoKCUMMPYHOLLNIN OOBEKT: Ha TEKYLLIEM CIOe UK Ha CNoe UCXOOHOro o6beKTa.

Omnuyus eepcuu 14 om eepcuu 13 SP2

O6uwee

1.

MosiBUnachk BO3MOXHOCTb 3aKpeneHus NoNOXeHUs: OKOH U MHCTPYMEHTarbHbIX NaHenen.
[ns aToro cnyxut komaHaa Bud — lMaHenu uHcmpymMmeHmoe — 3akpenumab
nosnoxeHue. Ee nogMeHI0 coaepXXmT KoMaHabl 3aKpenneHns nooXeHms
nnaeaoLLMx/3adPUKCUPOBAHHbBIX NaHenen/okoH. MNMocne 3akpenneHms NonoXeHus
CTaHOBUTCH HEBO3MOXHbIM U3MEHEHUEe pa3MepoB 1 NepeMeLLeHe OKOH, U3MeHeHne
cocTaBa U nepemMeLlLleHne naHenemn.

HopaboTaHbl 3aKnagkn JOKYMEHTOB:

— [BOMHOW LWEeNYoK Ha 3aKnagke 3akpbiBaeT JOKYMEHT,

— [OBOWHOW LLIENYOK HA CBOOOAHOM MeCTe CTPOKU 3aKnagok OTKpbIBAeT AManor co3gaHus
OOKYMEHTa,

— B KOHTEKCTHOE MEHIO 3akrnagku gobaBneHbl HOBblIE KOMaHAbl, B TOM Yncre: OmKpbimb
nanky c ¢ghatinom v Konupoeams nosiHoe ums ¢haliina.

- NOSBMIICS AManor Ansi HACTPOWKKM 3aKnafokK, OH Bbi3blBaeTca komaHaon Cepeuc —
Mapamempbl — Cucmema — 3KkpaH — 3aksiadku OOKyMeHmoe8); Npu HacTpomnke
MOXHO BblOpaTb ymonyaTernbHOe pa3MeLleHne 3aKknanok, caenaTb 3aknagkm
pa3HOLBETHLIMM, BbIOpaTh, Kakoe MMs [OKYMEeHTa — MOJTHOE UK KpaTkoe —
oTobpaxaTb Ha 3aknagke, 3afgaTb LUMPUHY 3aKnagok.

[ob6aBneHbl CUCTEMHbIE KOMBOUHALMKN KITaBWLL

- <Ctrl> + <W> — 3aKkpbITVe OOKYMEeHTa,

- <Shift> +<Enter> — BbI30B Ananora pegakTMpoBaHUs pasmMepHoOn Hagnucu,
BblENEeHHOro pasmepa (B rpacmyecknx JOKYMEHTax n Moaensx, B rpadpmnyeckmnx
OOKyMEHTax Takke MOXET MCMNOofNb30BaTbCA KOMOUHaumsa <Shift> +<[lpobes>),

- <Enter> unu <[Ipobesr> — 3anyck npouecca pefakTMpoBaHus BblAeNeHHOro B
rpadhnyeckom gOoKyMeHTe obbekTa (Kypcop HE AOSMKEH pacnonaratbCcsi Hag 06bekTom),

— <Ctrl> + <Shift> + <P> — BbI30B KOMaHAbl 3arMoMHUMbL COCMOsIHUE,

— <Ctrl> + <Shift> + <Enter> — BbI30B KOMaHAbl Aemoco30aHue,

— <Ctrl> + <Shift> + <Z> — Bbl30B KOMaHbl YKa3zame 3aHOeo0,

- <Esc>— oTMeHa BblgeneHns 00bHEKTOB.

B coobueHunsa 06 otcyTcTBum hanna («He npoynTaH dann KOMNOHEHTa...» U T.M.)

pobaeneHa onuusa MpumeHumsb G551 8cex, NO3BONAOLLAA NPUMEHUTL BbIDpaHHOE

AEenCcTBME KO BCEM HEHaMEHHbIM (hannam.

MNosiBunacb BO3MOXHOCTb 00beanHeHus okHa Ceoticmea v [laHenn cBOMCTB B OAHO OKHO.

[nsa atoro cnyxat komaHgbl O6beanHUTL ¢ NMaHenbl CBOMCTB B KOHTEKCTHOM MEHIO

3aronoBka okHa CBomncTtBa 1 PasmelweHune — O6beaAMHUTL ¢ okHoOM CBoncTBa B

KOHTEKCTHOM MeHto [1aHenu cBoicTB. [Npu co3gaHnm n pegakTmpoBaHnm 06 bEKTOB B
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10.

11.

12.

o6beanHeHHOM OkHe oTobpakaeTcsi [laHenb CBOMCTB, B OCTaNbHbIX Cly4asaX — OKHO

Ceolicmea.

YcoBepLueHCTBOBaH (pyHKLMOHAN pa3MeLLeHNs OKOH:

- BO BpeMs NepeMELLEHNS OKHA Ha 3KpaHe NOSIBNATCS crneLluanbHble 31EMEHTDI
ynpaBerneHns s BbiIbopa HOBOro NOMOXEHWUS1 OKHA; MPU YCTAHOBKE yKa3aTers Mbln Ha
no6on n3 Hux B okHe KOMIMAC-3D uBeToM BhigenseTca obnactb, KOTOpyHo 3aiMeT
nepemeLLaemoe OKHO,

— MnosIBUNacb BO3MOXHOCTb COBMELLEHWS OKOH; AOCTYMNHbI CrieayroLimMe BapuaHTbl
COBMELLEHNS:

— HanoxeHue c 0bpa3oBaHMeEM BKNaaoK,
— pasgeneHve nnoLwaan okHa No BepTMKANN UM ropusoHTanm.

M3ameHeH Habop n cocTaB MHCTPYMEHTAMNbHbIX NaHEenen:
- nosiBunacbh naHenb PexumMbli, COAepXallas crieaytoLlmne KHOMKK:

- B Mogensx — Pexxum npoeepku 2nadkocmu, lMepcnekmuea, PazaHecmu
komnoHeHmbI, Pazeepmka, Pa3amepbi ebibpaHHO20 anemeHma, lMepecyumamsb
pa3mepbi ¢ y4yemom AoryckKos,

- B rpadpmyecknx gokymeHTax — Pedakmupoeamb MakpoasieMeHm,

— B TEKCTOBbIX JOKYMEHTax u cneunduvkaumsax — HopmanbHbIl pexum v Pazamemka
cmpaHuy,.

=~ NOKa3 HEKOTOPbIX KHOMOK Ha NaHensix Mo YMOMYaHUIO OTKITKOYEH (HanpuMep, Ha naHenu

Bud oTkntodeHa kHomnka komaHabl CO8UHYMb 1 HEKOTOpbIE Apyrue); npu

HEeoBX0aNMOCTN UX MOXKHO BKIMHOYUTL C MOMOLLIbI NOAMEHI0 KOMaHAbI

Hobasumb/ydanumeb KHOMNKU.

MosiBunacbk BO3MOXHOCTb CoOXpaHeHus hannos B dpopmaTte aapa (*.c3d).

MosiBUNack BO3MOXHOCTb BCTABKN M300paXXeHUn U3 apyrnx NpunoXeHun B rpadmnyeckue un
TekcToBble KOMIMAC-goKymeHThl Yepes Gydep obmeHa. B TEKCTOBLIN JOKYMEHT U B
Tabnuuy yepes Gydep MOXHO BCTaBNATb Takke rpadmyeckne oobektel KOMIAC. (PaHee

AN BbINOMHEHUA BCTaBkM TpeboBanock Bbi3BaTb cneunanbHyo KoMaHay v ykasatb dann,
cogepawun pucyHok nnn KOMMAC-dparmeHT.)

BcTaBku pucyHkoB 13 rpadumdeckmx KOMIMTAC-gokyMeHTOB Tenepb MOXHO Yepes Bydep
obMeHa NepeHoCUTb B OKYMEHTbI APYrUX NPUIOXKEHWUNA.

MosiBunacbk BO3MOXHOCTb HACTPOWMKM LiBETA U CTENEHM NMPO3PaYHOCTM DOHA HagNUcen y
Kypcopa. [Ina aToro cosgaH HacTpoeYHbl Ananor, BbldbiBaeMbIn KomaHgon Cepeuc —
Mapamempbl — Cucmema — 3kpaH — ®PoH Hadnucell.

BBeneHa HacTpolika, MHBEpTUpYtoLLas HanpaBneHne, B KOTOpoM TpebyeTcsa Bpawatb
KONeco MbiWwn AN nameHeHusa macwrtaba otobpaxeHus. [1na aToro cosgaH HaCTPOEYHbIN
Avanor, Bbi3biBaeMblit komaHgov Cepeuc — lMapamempobl — Cucmema — Obujue —
Mbiwb ¢ eguHCTBEHHON onunen M3mMeHUMb HanpaeJsieHue epauleHusl Kosieca MbiWu.
B danne nonb3oBaTtenbcknx MmeHto (Graphic.pmn) GONONHEHbBI MEHIO:

- TekcT nepen pasmepHon Hagnucbto (Ne 20),

— TekcT nocne pasamepHon Hagnuen (Ne 22),

- TekcT nog pa3mepHon Hagnuceto (Ne 23).

TpexmepHoe modenuposaHue

1.

Yucnosble napameTpbl onepaumii, BolpaXKeHHbIE B NIMHENHbIX U YIIOBbIX BENUYMHAX,
Tenepb 0TOGPaXaTCA Ha KpaHe MpW Co3daHUM U peaakTUpPOBaHUK onepauui B Buae
MUHEWHbIX U YINOBbIX pa3MepoB. [na N3MeHeHUs 3HaYeHUss napaMmeTpa MOXHO U3MEHUTb
3Ha4YeHve COOTBETCTBYHOLLEro pa3Mepa onepauum.

Pa3smepbl onepaumii, a Takke pasMepbl 9CKM30B (ECMN OHU CO3AaHbl B 3CKMU3aX) MOryT
6bITb OCTYMNHbI U BHE onepauun. [Ina 3Toro CnyxuT cneuuanbHbIi PeXnmM, B KOTOPOM Npu
BblAeneHnn o6bekTa (onepaummn NN 3cknsa) Ha aKpaHe NosABNAKTCSA ero pa3Mepbl.
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Monb3oBaTenb MOXET N3MEHUTb 3Ha4YeHne Nboro n3 HMX. BknioyeHne pexuma
Nnpon3BoanNTCSA KOMaHaon Bud — Pa3mepbl 8bi6paHHO20 3/1eMeHma.

Kpome Toro, pasmepbl onepawmii 1 3CKM30B MOXXHO NPEACTaBUTL B BUAE 3/IEMEHTOB
ocdopmnenus. MNMocne 3Toro pasmepbl onepaumin 1 3CKU30B, Kak U OObIYHbIE NIEMEHTbI
ocopMreHusi, MoryT BbITb NepeaaHbl B accounaTuBHbIE BUALI MoAenn. 3HaveHus
pa3mepoB, NPeACTaBMeHHbIX B BUAE 31eMEHTOB 0DOPMIIEHUS, MOTYT GbiTb U3MEHEHbI
nosib3oBaTenem.

MosiBuNack BO3MOXHOCTb paboTbl ¢ Aonyckamu B MoAenu. [Jonycku MoryT ObITb
HasHa4eHbl Ha pa3Mepbl B 3CKM3e U Ha pa3Mepbl onepaunii (T. e. YMCrnoBble napameTpbl
onepauui, Takme Kak rnybuHa BblaaBnmBaHua u T. n.).

2.1.

2.2.

2.3.

HasHauyeHue nHaMBMAYyanbHOro Aonycka Ha pasMep acku3a Npou3BoaUTCS Kak B
rpacduyeckom JOKyMEHTe — B Auarnore BBoAa pa3mMepHOn Haamnmcu.

HasHauyeHne nHOMBMAYanbHOro Aonycka Ha pa3Mep ornepaumu npousBoanuTcs B
avarnore, Bbi3biIBaeMOM KHOMkon HazHayume donyck psanoM ¢ nonem
COOTBETCTBYOLLErO NapameTpa Ha lMaHenu ceolicme.

MO>XHO BKMOUNTL OTOBpaXkeHne nHAMBUAYyanbHbIX JONYCKOB (B BUAE npeaenbHbIX
3HAYEeHUN NN OTKITOHEHWI) B pa3MepHbIX HAAMUCSX pasMepoB 3CKU30B U onepaLmi.
Kpome TOro, npocMoTp AonyckoB Bo3aMoxeH B OkHe nepemeHHbIX. [lonycku
oTobpaxaroTcs B cneumanbHon konoHke fJonyck atoro OkHa. [Ina BKNIOYEHUSA 3TON
KOMOHKW criefyeT Bbl3aBaTb KOMaHay Jonyck N3 KOHTEKCTHONO MEHIO 3arofioBKOB
cTonbuos. [1BOMHLIM LLENYKOM Ha S4Yeike Aonycka MOXHO Bbl3BaTb Ananor 3agaHus
aorycka.

B mogenu moryT ncnonb3oBatbcs 0bLme gonycku B cootsetctaum ¢ FOCT 30893.1-
2002.

BkntoyeHne ncnonb3oBaHnsa obLwmx 4ONYCKOB B MOAENM M YCTaHOBKa Kracca
TOYHOCTM M3Oenusa Npou3BoanTcs B pasgene O6uwue donycku ananora HacTponku
napameTpoB (Ha Bknagke Hoeblie Q0KyMeHmMbI — L5l HOBbIX AeTanen n cbopok, Ha
Bknagke Tekywasi 0emasnb/c60pka — [N TEKYLENn Mogenm).

Ecnn ncnonb3oBaHne obLuero gomnycka BKNOYEHO, TO pasmMmepam 3CKU30B U
onepaumm, KOTOpbIM He 3a4aH MHAMBUAYANbHbIN OONYCK, aBTOMaTU4eCKM
Ha3Ha4valTCsA OTKNOHeHust cornacHo Tabnuuam FOCT 30893.1-2002 ons
YCTaHOBMEHHOrO Knacca TOYHOCTM U Tuna pasmepa (yrinoBon, NMUHENHbIN).

OTKMOHEHMS, HAa3Ha4YeHHbIE NO 06LWKUM gonyckam, oTobpaxatoTcs Tonbko B OkHe
NepeMEeHHbIX 1 NCMOMb3YHTCA TONbKO ANA nepecyeTa Moaenu.

Knacc ToYHOCTM XpaHMTCS B MOAENN Kak CBOWCTBO, bnarogapst YeMy B TEXHUYECKUE
TpebGoBaHMsA MOAENN MOXHO BCTABUTL CCbINKY Ha €€ Kracc TOYHOCTMU.

Mpun HeOBXOANMOCTM MOXKHO OTKIIOYNTL Yy pasmepa NpuUsHaKk Hanu4uns gonycka —
Torga pasmep He 6yaeTt MMeTb HM 06LLEro, HM MHAMBUAYanbHOro gonycka. [ns atoro
creayeT BbIKMIOYUTL B AMarnore HasHauyeHus gonycka onuuo Jonyck.

BosmoxxeH nepecyeT pasmepoB MoAenu B Npeaenax nossi 4omnycka: no BepxHemy
npeaeny, No HWKHeMY nNpeaeny, B cepeanHy nons gonycka u ¢ koadpduumeHtom. MNepsbie
TPU N3 NEPEYNCIIEHHBIX NEPECYETOB — CUCTEMHbIE, OHW BCEraa AOCTYMNHbLI B MOAENM.
MepecyeT ¢ KoahdhUUMeHTOM BO3MOXKEH B NnepecyeTe, co3gaBaemMomM nonb3osartenem. B
Nonb30BaTENbCKOM NepecyeTe ANns KaXaoro paamepa MOXHO ykasaTb, Kak UMEHHO ero
cnepyeT nepecyMTbIBaTh.

MepecyeT Mogenu NPoM3BOaOMTCS aBTOMATUYECKM B crieumansHOM pexume paboTbl, Tak
Ha3bIBaEMOM pexmme nepecyeta. [nsa ero BKAOYEHUS/OTKNIOYEHUS CNYXXUT KOMaHaa
Cepeuc — lMepecuyem pa3mepoe — [lepecHyumamb pa3mepsbi ¢ y4yemom donycka. B
pexnmMe nepecyeTa pegakTMpoBaHue Moaenn HedoCTynHO. BO3MOXHbI TOMbKO:

CMeHa TeKyLLero nepecyeTa ¢ NoMoLLbio komaHa noameHo Cepeuc — lMepecyem

pa3mepoe,

npoCMOTP, NevyaTb, USMepeHna n co3gaHme oT4eToB.
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Pa3amepHble HaanMcu pa3mMepoB 3CKM30B B PEXMME NepecyeTa coaepkaT nepecuntaHHble
3Ha4eHus pa3amepoB. NMPoCMOTp NepecyMTaHHbIX 3HAYEHMIN Pa3MePOB BO3MOXEH TaKKe B
OKHe nepeMeHHbIX, B KOroHke lMepecyumaHHOe 3Ha4YeHue.

Mpy HEOGXOAMMOCTM NEPECYUTaHHYIO MOAENb MOXHO COXPaHWUTbL B OTAENbHOM dhaiine ¢
nomoLlbto komaHabl Cepeuc — lMepecyem pazmepoe — Co3damb Konuio.

Mocne BbIxoga u3 pexunma nepecyeTa moaesnb NnpuHMMaeT HOMUHalbHbIEe pa3Mepbl,
CTaHOBATCA OOCTYNHbIMU KOMaHAbl peaakTUupoBaHUA.

KOMMOHEHT, BCTaBMEHHbIN B COOPKY, MOXET UMETb HOMUHANbHbIE NN NEPEeCYUTaHHbIE
pasmepsbl. [ns Boibopa BapnaHTa BCTaBKU crnyaT kHonka lMepecyumamb pasmepbi U
CMMCOK NepecyeToB, OCTYMNHbIE BO BpEMsI BCTABKW Ha Bkragke Palsr-ucmoyHuk MNaHenn
CBOWCTB.

MosBnnacb BO3MOXHOCTb pa60Tb| C UCMNOJTHEHNAMWU MOoaeNN.

Bce ncnonHeHns mogenu xpaHaTcs B dpanne aton mogenu. Pabota ¢ McnomnHeHnsiMm
BeOeTCcH Ha HoBOW BKragke UcnosiHeHust [lepeBa noctpoeHus unm B MeHegxepe
AOKYMeHTa.

Homepa npuceamBaloTCa NCNOMHEHUAM aBTOMaTUYECKM, HO NPy HE06X0AMMOCTM MOTyT
ObITb OTpeaakTMpoBaHbl. HacTponka HomepoB NponssoanTcA B pasgene Homepa Hoebix
ucnosiHeHul guanora HacTporkn NnapaMeTpoB (Ha Bknagke Hoeblie oKyMeHmbl — s
HOBbIX AeTanewn n cbopok, Ha Bknagke Tekywast demasib/c60pka — ONA TEKyLLEN
mogenu). Npun HacTporke MOXHO 3a4aTb CUMBOSbI-pa3aenuTeny nepes HoMepom
MCMNOMNHEHMS 1 AOMNOMHUTENbHBIM HOMEPOM, 3a4aTb Pa3psAHOCTb 3TUX HOMEPOB, BKIMOYNTb
pobaerneHne Hynewn, a Takke ykasaTb, C KaKOro HoMepa HauyMHaTb Hymepaumio. Kpome
TOro, MOXHO OTKNIOYUTbL aBTOMaTMyeckoe hopMMpoBaHNE HOMEPOB.

NcnonHeHus MoryT GbiTb 3aBUCMMbIMU U HE3aBUCMMbIMU OT OCHOBHOTO. B 3aBUcUMble
MCMOJTHEHMS1 MOTYT aBTOMaTUYECKM NnepeaaBaTbCsl UISMEHEHMS U3 OCHOBHOIO, a B
He3aBuCcHMMble — HeT. [Npy co3aaHnM HOBOTO UCMOMHEHMS! HYXHO YKa3aTb, 3aBUCMMOE OHO
UKW HeT, U 3agaTb 0603HaYEeHNE UCTIONHEHUS.

OpHo 13 ncnonHeHun aBnsieTca Tekywmum. Ero coctas otobpaxkaeTcs Ha BKnagke
lMocmpoeHrue [lepeBa NOCTPOEHNS MOAESN.

M3meHeHnsa B OCHOBHOM MCMOMHEHUN MOTYT NepefaBaTbCs B 3aBUCMMblE aBTOMAaTUYECKM
nnu Bpy4YHyto. [1na asTomatuyeckon nepegayn namMeHeHnn Heobxoammo, 4Tobbl 6binu
BKJTIOYEHbI onuuu Co3dasamb 06 beKm 8 3asUcCUMbIX UcrosIHeHuUsix 1 Cozdasamb
nepeMeHHyr 8 3a8UCUMbIX UCMOJIHeHUSIX B Ananore HaCTPOWMKN UCNOSNTHEHNIA
(BbI3bIBAEMOM KOMaHaou Cepeuc — lMapamempsbl... — Cucmema — Pedakmop
modesnel — UcnonHeHust). PydHasn nepegaya o6bekToB NPON3BOAUTCS C MOMOLLbIO
koMmaHabl Pedakmop — lMepedamb 8 ucnosiHeHuUs1 (OHa NO3BONSAET Takke NepegaBatb
006BbEKTbI B HE3aBUCMMbIE UCMOSTHEHWST), @ pyYHasa nepegada nosnib3oBaTenbCKuX
nepeMeHHbIX — C MOMOLLbIO KOMaHAbl [IpuMeHUMb 8 3a8UCUMbIX UCIMOJTHeHUSIX N3
KOHTEKCTHOro MeHI0 nepeMeHHon B OKHe NepeMEeHHbIX.

Mo ymMonyaHuio peaakTupoBaHne 06bEeKTOB 3aBUCHMbIX UCMOMHEHU HEBO3MOXKHO, TaK Kak
OHM CBsA3aHbl C COOTBETCTBYIOLLIMMU 06 bEKTaMI OCHOBHOIO MUCMonHeHus. Mpu
HEoBGX0AMMOCTN 0BLEKT MOXKHO cAenaTb AOCTYNHbLIM AN PeAAKTUPOBaHWSA, Bbi3BaB
komMaHay OmMeHuUmb cesi3b U3 KOHTEKCTHOTO MeHIo 06bekTa B [lepeBe. BoamoxHa u
obpaTtHasa onepauua — ¢ NomoLLbio KomaHabl BoccmaHoeums cesi3bk. MNocne 3Toro Bce
N3MEHeHNs 0GbeKTa TEPATCA, TaK Kak OH CTAHOBUTCSH Konuen o6bekta B OCHOBHOM
NCMOSTHEHUMN.

B pesynbTtate npuMmeHeHus kK cbopke ¢ MCNONHEHNAMY HOBOW koMaHabl Co30aHue
cneyugukayuu no c6opke No yMON4YaHUO co3gaeTcs rpynnosas cneyundukaumns (no
BapuaHTy A, ecnu KonmyecTBoO UCNOMHEHUIN He MpeBbILIaeT TPeX, eCnv NpeBbIWaeT, TO No
BapuaHTy b). Beibop cTunsa cneumndurkaumm nponssogutcs B pasgene Cneyugukayus —
Mo c6opke ¢ ucnosHeHUsiMU Ha Bknagke Hoeblie Q0OKyMeHmMbI HaCTPOEYHOro guanora.

Bo3MOXHO ykazaHMe KOMMOHEHTOB (UM UCMONTHEHUI KOMIMOHEHTOB), KOTOPbIE BXOOAT B
pasHble UCMONMHEHNS1 COOPKK, HO AOIMKHbI UMETb OAHY M TY e No3uLMI0 B cneumndukauum.
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[ns aToro cnyxut komaHga Ipynnsi KOMMOHeHMoe8, KHoMKa Bbi30Ba KOTOPOW HaxoauTcs
Ha naHenun Creyugukayusi.

BoamoxHO co3gaHue Tabnumubl NCMONHEHUI N pa3MeLLeHme ee B rpadpniyeckom nnm
TEKCTOBOM AOKYMeHTe. [1na aToro cnyxut komaHaa Cepeuc — Omyembi — Co30amb
mab6nuyy ucnosHeHul. KomaHay MOXHO MCMONb30BaTh TakKe B YepTexe, CoaepKallem
accoumaTtuBHble BUAbI MOAENN C UCMIONHEHUSIMMU.

YKa3aHne KOHKPETHOro UCMOSTHEHMS MOLENM BO3MOXHO B CMEeAyoLMX Crydasx: OTKpbITUe
danna, BcTaBka KOMMNOHEHTa B COOpPKY, BCTaBKa 3aroTOBKM B MOAESb, CO3AaHne
accouMaTUBHOroO B1aa, NogknioyeHne mogenm K AoKyMeHTy-crneumdmkaumm mnm K o6bekTy
cneundmkaunn.

lMosiBunack BO3MOXHOCTb aBTOMAaTUYECKOro co3faHua cneumdukauum no céopke. Ang
3TOro cnyxut komaHaa CosdaHue cneyugukayuu no cbopke. [locne BbIZ0OBA KOMaHAbI
B TeKyLlen cbopke hopmmupytoTca BHYTPEHHME 0OBbEKTbI cneumdurkauum,
COOTBETCTBYHOLLME KOMMOHEHTaM NepPBOro YpoBHSA (4aHHbIe O KOMMOHEeHTax bepyTcsa ns nx
CBOWCTB) U co3aeTcsa JOKYMEHT-creumdurkaLms, K KOTOpor NOAKNYaeTcs TekyLlas
cbopka.

[obaeneHbl kKOMaHObl AN NOCTPOEHNSs OTBEPCTUIA:
- [Tlpocmoe omeepcmue,

— Omeepcmue ¢ 3eHKOBKoll,

- Omeepcmue c yekoekoll,

- Omeepcmue ¢ 3eHKO8KOU U UeKoskou,

- KoHu4yeckoe omeepcmue.

BoamoxxeH BbIGOp hopMbl TOpL@ OTBEPCTUS: NITOCKAs!, KOHUYeCcKasi unm cdepudeckasl.
OTtBepcTMe MOXET pacnonaratbCsl Ha NOBEPXHOCTK Ntobo hopMbl. YMonyaTensHoe
NoNoXXeHne ocx OTBEPCTUS — NEePNEeHaUKYNapHO NOBEPXHOCTU B TOUKE YKa3aHusl, HO
Nnonb3oBaTeNlb MOXET N3MEHUTb 3TO MONOXEHME, 3a4aB HAKITOH U NMOBOPOT OCK NMOO
HanpaBnsoLWMA OO bEKT.

KHonku BbI30Ba KOMaH NOCTPOEHUSI OTBEPCTUIA COCTABMSAIOT rpynny Ha NaHemnu
PedakmupoeaHue modenu. B 3Ty xe rpynny BXxoauT NpexHss komaHaa Omeepcmue,
nepenMmeHoBaHHas B Omeepcmue u3 6ubsuomexu.

MosiBUNCA HOBLIM MHCTPYMEHT ANsi rPYNNMPOBKM OOBHLEKTOB MOAENN — CIOW. YnpaBreHve
CrnosiMvm Npoun3BoamMTCsa ¢ NomoLlbio MeHeaxepa gokyMmeHTa. [1ns ero Bbi3oBa CryXuT
komaHaa Cepeuc — MeHedxep OOKymMeHma.

Ha ogHom cnoe moryT pasmMellaTbCsl 0GbEKTbl PasfMYHbIX TUMOB, HO OJMH OGBLEKT MOXET
npuHagnexaTtb TONbKO OAHOMY Croto. Bce HoBble 06BEKTLI aBTOMATUYECKM pasMeLLaloTcs
Ha TeKkyLleM crnoe. Bo3amoxeH nepeHoc 06bEKTOB Mexay crnosiMu. Bce 06bekTbl 0gHOro
CNosi MOXXHO OOHOBPEMEHHO caenaTh HEBMOUMbBIMU, OTKMOYMB OTOGPaXXeHNe 3TOro Cros.

Ha naHenb Tekywjee cocmosiHue nob6asneHo none ans Bbibopa TeKyLLEero cnos u
ynpaBrneHus BUAMMOCTbLIO CrOEB.

MosiBUNack BO3MOXHOCTb BBOAA TEXHUYECKMX TpeboBaHMI B Mogenu. TexHudeckme
TpeboBaHMsA BBOOAATCA B creLmanbHOM OKHE, BKIIOYEHWE U OTKITHOYEHME KOTOPOro
npou3BoAnNTCS KoMaHaon Bud — TexHu4yeckue mpeboesaHusi. [Npn HeobxoanmMocTn
TEXHUYeckme TpeboBaHUss MOryT ObiTb NepefaHbl U3 MOAENM B YEPTEXK, COAEPKALLMN
accouunaTUBHbIE BUAbI 3TOM MOAENMN.

B pe3ynbTaTe npoeumpoBaHusi KpuBbIX 1 pebep Moaenu B 3cku3 B HEM co3gatoTcs ocobble
06bEKTbI — MPOEKLMOHHbIE KPUBbIE.

OcCHOBHOE CBONCTBO MPOEKLMOHHON KPMBOWM — NMOCTOSAHHASA CBSA3b C UCXOL4HbIM OOBHEKTOM
(pebpom, Npoekumnen KOTOPOro oHa sABNsiIETCs). ATO CBONCTBO obecrneunBaeTcs
OrpaHUYeHneM rPoeKkyuoHHas ces3b. CoBnageHns KpaHNUX BEPLUNH NMPOEKLNOHHOWN
KPMBOW C NPOEKLMSIMU KpaNHNX BEPLUMH UCXOAHOro o6bekta obecneumsaroTcs
OrpaHvyYeHneM rpoeKkyusi KOHeYHOU 8EPUIUHBI.
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10.

11.

12.

13.

N3meHeHre hopMbl MPOEKLMOHHONM KPUBOIN HEBO3MOXXHO, MOXHO NULLb YAANUTb e YacTu
(Hanpumep, yceub apyruM 06LeKTOM). BepHyTb NPOEKLMOHHYIO KPUBYHO B UCXOAHOE
COCTOSIHME MOXHO C MOMOLLbIO KOMaHAbl BoccmaHoeumb Kpugyro B KOHTEKCTHOM MEHHO.

IMPOEKUMOHHYIO KPUBYO MOXHO «NPEBPaATUTb» B OObIYHBLIN reOMEeTPUYECKUIA OO BEKT — Ans
3TOr0 HYXXHO CHATb C HEe OrpaHUYeHne MPOEeKYUOHHas C853b U NPUMEHUTbL K HEN
KomaHay Paspywums.

OrpaqueHme rpoeKyUOHHas €8s3b HaKnaablBaeTCA TakXe Ha TOYKN — NpOoeKunn
TOYEYHbIX OOBEKTOB U HA BCMOMOraTesbHble npsAmMblie — npoekunmn ocen.

MosiBunacb BO3MOXHOCTb BapMaLMOHHOIO NPsIMOro MOAENTMPOBAHUSA C MOMOLLbIO
reoMeTpUYECKNX U pasMepHbIX OrpaHNYeHnin. TeXHONOrMst BapuauuoHHOIo NpsiMoro
MOoAEenMpoBaHUsA No3BoNseT MoaAMUUMPOBaTh Ntobyto, B TOM YNCEe UMNOPTUPOBAHHYHO M3
apyron CAD-cucTeMbl, TpEXMEPHYIO MOAenNb 6e3 NCTOPMM NOCTPOEHMS TaK e NPOCTO U
rMbKo, Kak 1 MoAenb, n3Ha4vanbHo cnpoektupoBaHHyto B KOMIMAC-3D n nmetoulyto
nHpopmaumio 0 cnocobax 1 nocnegoBaTeNlbHOCTU CO34aHNA ee 0O bEKTOB (MCTOPUIO
noctpoeHus). OcobeHHOCTbIO HOBOW (DYHKLMOHANBbHOCTU ABNAETCA BO3MOXHOCTb
KOMOMHMPOBATb MOAENMPOBAHNE HA OCHOBE UCTOPUM MOCTPOEHNS N BapuaLMOHHOE
npsiMoe MogenvpoBaHue. BHOCUTb n3MeHeHus B aeTanb 6e3 MCTopum NOCTPOEHUS MOXHO
nocpeacTBOM reOMEeTPUYECKNX U pas3MepHbIX orpaHnyeHun: PaccmosiHue, Yeor, Paduyc,
lMapannensHocms, lNeprneHduKynsapHocms, MHyudeHmHocms (coBnageHue), KacaHue,
KoHueHmpuyHocmb, @ukcayusi. KHOMKM Bbi30Ba KOMaHA pa3MeLLaoTcsl Ha HOBOW
WHCTPYMEHTanbHON naHenu BapuayuoHHoe mModenupoeaHue.

HopaboTaHbl MaccuBbl.

Bo Bcex maccrBax BO3MOXHO co3faHue Tabnuubl M3MEHAEMbIX NEPEMEHHbIX,
npegHasHa4YeHHON ANa U3MEHeHUs 3Ha4YeHN NepeMEHHbIX B 9K3eMnndpax maccuea. B
pesynbTaTe BO3MOXHO MOMy4YeHne oTnnyalrLmnxca apyr oT gpyra aksemnnsapos. Tabnuua
N3MeHsIeMbIX MepeMeEHHbIX CO30aeTCs BO BpeMsi CO34aHnda Unu pefakTupoBaHNs MaccuBea;
ANS 3TOro CNyXuT kKHonka Tabnuya usMeHsieMbIx nepeMeHHbIX Ha [aHenu
cneumanbHOro ynpaeneHus. o Tabnuue nameHseMbix NEPEMEHHbBIX MOXHO CO3aTb OTYET
C nomoLLbto kKomaHabl Cepeuc — Omyembl — Co30amb mabnuyy napamempoe
3K3eMrisipo8 Maccuea.

B maccuBe no Tabnuue 1 no To4kam nosiBUIICS HOBbI BapuaHT opueHTaumm
3K3eMMNISIPOB — MO yKa3aHHOMY 0ObEKTY. OTOT BapuaHT NO3BOSSET OPUEHTUMPOBATL
3K3eMNnsipbl MO HOpMaru K KpYBOW UK NMOBEPXHOCTW.

B maccuBe no tabnuue nosisunacb BO3MOXHOCTb PYYHOrO BBOAA KOOPAVHAT TOYEK,
3a4aloLLMX NONOXEHME IK3EMNNAPOB MaccuBa (paHee 6bio BO3MOXHO TOMbKO YTeHMe
KoopauHat n3 cpanna).

HopaboTaH cnocob nocTpoeHnsa Todukm Ha moeepxHocmu:

- BapwvaHT Mo paccmosiHussM om naockux o6bLekmoe nepenMeHoBaH B 1o
cMeuw,eHUsIM om 98yx 06bLekmoe, Tak kak Tenepb OH NO3BOSAET TAKKE CTPOUTb TOUKY
Ha NOBEPXHOCTW BpalleHus, 3aaBas ee YrnoBoe CMELLEHNE OT MMOCKOCTH,
npoxoasiien Yepes oCb NOBEPXHOCTHU,

- pobasneH BapuaHT Mo koopduHamam Ha MJI0CKOCcmu, NO3BONSALLMIA NMOCTPOUTb
TOYKY Ha NIIOCKOW NOBEPXHOCTU, 3a4aB €€ NPSMOYrofibHbIE WU MONSIPHbIE
KoopAauHaTbl.

MosBnnacb BO3MOXHOCTb YCTaHOBKM Naposid Ha O0CTyn K AeTalu. [ns atoro CINyXut
KOMaHAaa ﬂocmyn B KOHTEKCTHOM MEHI0 AeTanu, BblAeNeHHON B ,D,epeBe NOCTPOEHNA.
ﬂaponb 3anpalmBaeTCad B Crieayruinx ciydaax:

- OTKpbITWe dhanna getanu;
- BCTaBKa feTanu B COOpKy B Ka4eCTBE KOMMNOHEHTA;
— nepexopj K pedakTMpoBaHWo AeTanu, SBnsaoLWwencs:
— KOMIMOHEHTOM COOpKMU;
— 3aroToBKOW;
— WCTOYHUKOM M300paxkeHns B accouMaTUBHOM Buae YepTexa.
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14.

15.

16.

17.

18.

19.

20.

21.

MosiBMNCcA HOBLIM TUN JOKYMEHTa — TexHonormnyeckas cobopka (*.t3d). ToT TMN JOKyMeHTa
npeaHasHayveH Ans NoAroToBKN MOAENM K pa3paboTke TEXHOMNOMMYeCcKoro npoLecca ee
N3roToBMNEHUS.

CTtano Bo3MOXHbIM OTOOpaXkeHne 1 pegakTMpoBaHME CBOUCTB TPEXMEPHLIX OObEKTOB B
okHe Ceolicmea. Kak 1 B rpadou4eckom JOKYMEHTE, 3TO OKHO BbI3blBAETCH KOMaHAOM
Pedakmop — Ceolicmea.

MosiBUNack BO3MOXHOCTb yAaneHus us mogenu nHdpopmaumm o cnocobax u
nocnenoBaTeNbHOCTM CO3A4aHusA ee 00bEeKTOB. [1ns 3TOro cnyxuTt komaHga Pedakmop —
Yoanumb ucmopuro nocmpoeHusi.

BblpaxxeHue Ansa BbIMUCNEHUS 3HAYeHUs NnapameTpa onepauumn Tenepb MOXHO BBOOUTb
HernocpeaCTBEHHO B Nose 3Toro napameTtpa Ha NMaHenu cBoOMCTB Npy CO34aHUM UMK
penakTupoBaHumn onepauuun. Ecnv none coaepXuT BbipaXeHne, TO NpU HaBeAeHUN Ha 3TO
none Kypcopa psiaioM C HAM MNOSIBASIETCS APSbIK C BbIYUCIIEHHBIM 3HAYEHMEM BblpaXXeHUS.

HopaboTaHa komaHga KoHmmyp:

- TlosiBunacb BO3MOXHOCTb 3alaHus PasfnnyHbIX PpagnycoB CKPYrieHMs BEPLUMH KOHTYpa.
Ona atoro cnyxuT Bknagka lMepemeHHbIU paduyc Ha [laHenn CBOMCTB.

- TlosiBMnacb BO3MOXHOCTb CO34aHusi KOHTYpa, He COBMaAaoLwero ¢ UCXOAHbIMU
o6GbekTamm, a OTCTOSALLEro OT HUX. [1Na 9TOro CNyXuT KHoMka dkeuducmaHma Kpueou
Ha NaHenu cneymanbHOro ynpaeneHus.

Bo3moxHoCTb pasrnbaHusa obeyankm Tenepb He 3aBUCUT OT TMNa KPMBbIX, COCTaBMASIOLLNX

ee ackn3. PaHee obeyarika pasrnbanacb nNpu yCrnoBumu, YTO €€ 3CKU3 COAEPXKMUT TOMNbKO

OTPE3KN U/UNN QYN OKPYKHOCTMW.

[opaboTaHa koMmaHga dkeuducmaHma Kpueoli: NosiBunacb BO3MOXHOCTb YKa3aHust

TOYKM, ONpeaensowen NornoxXeHme aKBUANCTaHTbl OTHOCUTENbHO ee 6a30BOro KOHTypa.

HopaboTaHa komaHga JlomaHas:

- pagmyc CKpyrrneHus Tenepb MOXHO BBECTW He TOSbKO B Tabnuue napameTpoB BEPLUUH,
HO 1 B none Ha NaHenun cBOMCTB,

- B OkHe nepeMeHHbIX Tenepb LOCTYNHbI NEPEMEHHbIE, YNpaBnsioLwmne napaMmeTpamm
BEPLUNH FTIOMaHOMN.

Fpaghuyeckue dokymeHmbI

1.

Mpwn co3gaHum Mnn pegakTMpoBaHuUM OOMbLUMHCTBA reOMETPUYECKUX 0O BEKTOB, pa3mMepoB
1 0603HAYEHMI B HUX MOXHO KOMMPOBaTb CBONCTBA APYIUX, YXKE CYLLECTBYHOLLNX

00bekToB. [Insa aToro cnyxut kHonka Konupoeams ceolicmea Ha [NaHenn cneunanbHOro
ynpasneHus. [locne HaxaTua aTON KHOMKW crnegyeT ykasaTb 06bekT — MCTOYHMK CBOWCTB.

MosiBunack BO3MOXHOCTb CO3aaHus rpadnyecknx o6bekToB no obpasuy. [ns atoro

CNyXuT koMmaHaa MHcmpymeHmbl — O6Bekm no o6pasyy. O6bekT-06pasel, MOXXHO

BbIAENUTb Kak A0 Bbl30Ba KOMaHAbl Tak U nocrne. HoBbIi 00bekT OyaeT nMeTb CBOMCTBA

obpasua.

HopaboTaHa komaHaa lMpsiMoy20sIbHUK:

- pobaBneHa BO3MOXHOCTb 3aZjaHuUsl yrna noBopoTa NPSIMOYrofibHMKa (paHee CTOPOHbI
NpsiMOyronbHMKa BbInn BCeraa napannenbHbl OCAM TeKyLLen CUCTEMbI KOOPANHAT),

- pobaBneHa BO3MOXHOCTb Bblbopa cnocoba NocTpoeHus: no 08ymM mo4vkam Vi rno
UeHmMpy u eepuwuHe; B CBA3N C NosiBNIEHNEM NOoCneaHero n3 nepeymncrieHHbIx
crnocoboB oTaenbHasa komaHaa lIpsiMoy20s1bHUK MO0 UeHmMpY U eepuiuHe VCKYeHa.

Hob6aeneHa komaHga lMpssmMoyz2onbHUK MO mpeM moykam. [1ocTynHoO ABa cnocoba
NOCTPOEHUSA: MO MPeM 8epwuHaM v 1o yeHmpy u 08ym eepwuHam.
YcoBepLueHcTBOBaHa paboTa ¢ XxapakTepHbIMM TOUYKaMWU:

— eCIn XapaKTepHble TOYKN HECKOJTbKMNX 00BEKTOB COBMaAaroT, OHU OT06pa)Ka|0TC$I KakK
O[Ha TO4Ka, Npun nepemMeLlleHnmn KOTOpOVI nepemMeLwarTcda COOTBETCTBYHOLLNE TOYKN
BCEX 0OBEKTOB; npu HaCTpOI7IKe MOXHO BKJITHOYUTb 0To6pa>|<eHV|e TONbKO 00X
XapaKkTepHbIX TOYEeK BblAENMEHHbIX 00BbEKTOB,
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— XapakTepHble TOYKM OYrn OKPY>KHOCTU LOMNOSHEHbI 3HAYKaMM, NO3BOMSOLLNMM
N3MEHSTb paanyc Ayrm oTAenbHO OT OCTaNbHbIX NapamMeTpoB,

- Npu NepeMeLLeHNn MbIlb XapakTepHON TOYKM 06beKkTa Tenepb pAaoM C KypcoOpoMm
oTobpaxalTcs TeKyLmMe 3Ha4YeHUs napaMeTpoB 00bEKTa,

- Npu NnepemMeLleHnn XxapakTepHON TOYKN MbILLbIO MOXHO UCMOMb30BaTb
BCMOMOraTeribHble TPaeKTOPUN — OHW NOSBNSAIOTCS, €CNU, BblAENNB XapaKTepHyto
TOYKy 0OBbEKTa, 3agepKaTb Ha HEW Kypcop; Npy NepeMeLLEHMN XapaKTEPHOWN TOYKM
BAOOSb BCMOMOraTenbHOW TPAeKTOPUN U3MEHSAETCS TONbKO OOUH NapaMeTp obbekTa.

6. YcoBepLleHCTBOBaH (PYHKLMOHAN acCoLnaTMBHbIX BUAOB:

- B MNPOEKLUNOHHOM BUAe, BUAE MO CTPENKe 1 pa3pese/ceyeHnn aBToMaTnyeckn
CO3[aloTCAa paspbliBbl, €CMM OHU BbINM Ha ONOPHOM BMAE U €CNM HanpaBneHne
npoeLmpoBaHMsa NepneHanKynapHO HanpaBneHno casura n3obpaxeHnsi B ONOPHOM
BUAE;

— Tenepb HOBbIV BMA, CO30AOLMINCS Ha OCHOBE CyLLeCcTBYHOLEro (ONOpHOro), no
YMONYaHUIO UMEET TaKyHo XXe HAaCTPOWKY OTPUCOBKM U OTOBpakeHnst 06bEKTOB, YTO U
€ro OMNopHbIN BUA,.

7. Tenepb B HOBbIV BMA, GOPMUPYIOLLMIACS NOCNe co3aaHnsi 0003Ha4YeHUs BbIHOCHOIO
anemMeHTa Unu ysna, aBToMaTUyYeCcKn KONMpyeTcsa YacTb N306pakeHnss ONOpHOro Bnaa,
OorpaHuyeHHas KOHTYpoM 0603HaveHus. Taknum obpa3om, ecriv ONOPHbIN BUA Obin
HeaccoUMaTUBHbLIM, TO CO30aETCsa «3aroToBKa» BbLIHOCHOIO aNieMeHTa UM y3na, a ecnu
ONoOpHbIN BMA Bbin accoumaTMBHbIM, TO NPOEKLUUSA MOAENN OOMNOMHAETCA KONMsMU
00bekToB, 406aBNEHHbIX B OMOPHbIN BUL, BPYYHYIO.

8. TlosiBunacb BO3MOXHOCTb MPUBA3KU K NTMHUSIM, COCTaBMAOLWMM OhopMIIEHNE YepTexa
(pamky, OCHOBHYO Hagnucb u T.n.). HoBasi npuesaska — rnobanbHasi; ee
BKIOYEHME/OTKINIOYEHE NPOM3BOANTCHA B MEHIO KHOMNKK lMpuesizku komaHaon lMpuesi3ka k
aneMeHmMam oghopMsieHUs Yepmeika U OOQHOUMEHHOM ONuUMen B uanore yCTaHOBKM
rno6anbHbIX NPUBA3OK.

9. LlTtpuxoBKka B accoumaTMBHOM Buae Pa3pe3/ceyeHue Tenepb 3aBUCUT OT MaTepuana
mogenu. MNMpn HeobXo4MMOCTU CTUSb LUTPUXOBKN MaTepuana Mogeny MoXHO U3MEHUTb,
OTpeaaKkTMpoBaB CBOWCTBA MOAENN.

dann nnoTtHocTen (Graphic.dns) 4ONONHEH OAHHBIMUW O CTUME LUTPUXOBKM ANS KaX4oro
MaTepuana.

Paboma c nepeMeHHbIMU

1. [Moa pa3amepHON HAQNUCLIO pasMepoB C NePEMEHHON (B rpadony4eckom OOKYMEHTE UMK
3cKM3e) Tenepb oTobpakaeTcsl He TONbKO UMS NEPEMEHHON, HO U BblipaXXeHne ans ee
BbIYUCMEHWS, €CNIN OHO 3aJaHo.

2. [osiBunack BO3MOXHOCTb CO34aHWs NepeMeHHbIX AN NpeaenbHbIX OTKIOHEHWI
pasmMepoB.

3. PacwmpeHbl BO3MOXHOCTU HAacTpolikn OKHa NepeMeHHbIX: Tenepb MOXHO M3MEeHWUTb Habop
1 NopsiAoK criegoBaHms cTonbuoB. VicknioyeHme — ctonbel Mmsi, oH Bceraa npucyTcTByeT
B OKHe nepeMeHHbIX 1 Bceraa uaet nepebiM. [uanor HacTpoiiku cToNbLOoB Bbi3biBaETCS
komaHaow JonosiHumesibHo... N3 KOHTEKCTHOrO MEHHO 3arofoBKoB cTonbLos B OkHe
NepeMeHHbIX.

Paboma co ceolicmeamu u omyemamu

1.  OTtyeT Tenepb MOXET ObITb aCCOLMATUBHO CBA3AH C AOKYMEHTOM, NO KOTOPOMY OH CO3[aH.
Bce nsmeHeHns B JOKYyMEHTE — N3MeHeHne Habopa 00BHLEKTOB M X CBONCTB —
aBTOMaTMYEeCKN NepenarTcs B acCoLMaTUBHbBIN OTYeT. AccoLmaTMBHaASA CBA3b OT4YeTa C
AOKYMEHTOM-UCTOYHUKOM (hOpMUMpPYyETCSs NPpW ero CO34aHUN C NOMOLLIbIO Onummn
AccouyuamueHbIli om4yem Ha [laHenu cBOWCTB.

2. [aHHble B oTyeTe Tenepb MoryT OblTb NpeacTaBneHbl B BUAE CCbINIOK HA CBOMCTBA
00BEKTOB B AOKYMEHTE-UCTOUHMKE. [1pN NU3MEHEHMM 3HAYEHNIN CBONCTB, KOTOpbIE
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ABNSAOTCH UCTOYHMKAMM CCbINTOK, AaHHbIE B OTYETE U3MeHsTes. [nsa dopMmupoBaHuns B

OT4YeTe CCbINIOoK criefyeT Npu ero co3aHuu BKIMYNTL Ha NaHenu ceoncTs onuuio JaHHble

e eaude CCbIJIOK.

MoaknioynTb CTUNBL OTYETa Tenepb MOXHO B NpoLecce co3fgaHusa otyeTta. [ns atoro

CNYXUT CTpoKa [pyeaou B cnucke ctunen Ha NaHenn CBONCTB.

HopaboTaH Pegaktop CBOMCTB:

- BBeAeHbl cneunanbHble NMKTOrpaMMbl Anst 0TobpaeHus crpynnMpoBaHHbIX OO LEKTOB,

— CTana BO3MOXHa rpynnMpoBka OObEKTOB YepTexa no B1uaam, KOTOpbIM OHU
npuHagnexar — An1s 9Toro crieayeT Bbi3aBaTb komaHay pynnupoeams no eudam n3
MEHI0 KHOMKK Fpynnupoeka Ha HCTpyMeHTarnbHou naHenu Pegakropa,

- nosiBuriacb BO3MOXHOCTb peJakTUPOBaHUSA TakMX CUCTEMHbIX CBONCTB, Kak asmop,
op2aHu3ayusi, KoOMMeHmapuu, macca, Mamepuari, romHOCMb.

MMeyamp

1.

MosiBunack BO3MOXHOCTb NeYyaT BbiAeneHHoro oparMeHTa AokymeHTa. [ns 3Toro CryxuT
onuus BbideneHue B guanore HacTponku nevatn. OHa A4OCTynHa, ecnv nepes BbI30BOM
KOMaHAbl NeYaTu B AOKyMeHTe Oblno YTo-nNnbo BbiAENEHO.

Kpome Toro, B MeHto kHonku lMpedeapumenbHbii npocmomp nobasneHa koMaHaa
lMepedamb ebiOenneHHOe 8 npedeapumernbHbil MPOCMomMp.

Onuua AnnbmepHamueHbIii cnocob ebie00a 3a/1UEOK B Manore HacTPOVKM
napameTpoB BbiBOAA NeperMeHoBaHa B AsibmepHamueHbIli cnocob ebieoda 3a/ueokK
u pacmpoe, TaK Kak ee JeiCTBMe Tenepb pacnpocTpaHAeTCs U Ha BCTABMNEHHbIE B
[IOKYMEHT pacTpOBble N306paxeH sl ¢ Npo3paYHbIMU 06NaCTAMM.

Umnopm u akcnopm

1.

HopaboTaH akcnopT mogenen B hopmat STEP: Tenepb BO3MOXHA 3anncb UMEHM aBTopa,
KOMMeEHTapueB, CBOUCTB 1 UCMOMNHEHMN Moaenu. Kpome Toro, ctana Bo3mMoXHa 3anuch B
dopmaTt STEP AP214 — ansa aToro crnegyeT BbibpaTb COOTBETCTBYHOLLYIO CTPOKY U3
cnucka Tun ¢patina gnanora coxpaHeHms annos.

HopaboTaH nmnopt 13 popmatos DXF n DWG: nosBunacb BO3MOXHOCTb YTEHWUS Ayr
3NMIMMNCOB M NOMUANHUA B MOLENSIX, a TaKkKe NMNHUN-BLIHOCOK C HECKONbKUMM
OTBETBMNEHNAMUN B YepTEXax.

B omanore HacTpownku BeiBoga B popmaTbl DXF n DWG peanusoBaHa Bkragka
KomnoHoeka cneyugukayuu. OHa 3ameHseT guanor KomnoHoeka crneyugukayuu,
NOSABNSABLUNACS MPU 9KCNOPTE MHOMOCTPAHUYHBIX crneunduKaLmii.

lNMpuknadHbie 6ubnuomeku

1.

HopaboTtaHa 6ubnunoteka Komnnekmosuw,uk G0OKyMeHmos.

— KomnnekToBLUMK AOKYMEHTOB CTan OTAeNbHO 3anyckaeMbiM npuroxeHvem. B cBasu ¢
9TUM OH nepemmeHoBaH B Komnsiekmosuwjuk dokymeHmoe 0sisi KOMIMAC-3D.

- Tenepb Ha MHOrosiAEpPHbIX KOMMbOTEPAX C 6ONbLUMM 06BEMOM OnepaTUBHOM NAMSTH
nonb3oBatenb MoXeT npogosmkatb paboty B KOMITAC-3D BO BpeMs BbINOSIHEHUS
KOMIMIEKTOBKU (HO HE C KOMMMEKTyeMbiMU dhannamm).

- [MosiBunacb BO3MOXHOCTb BbICTPO 3agaTb B Ka4eCcTBE NanoK And NoMcka JOKYMEHTOB
narku, cogepxalme OCHOBHblE JOKYMEHTbI (ECIM OHU yXKe YKasaHbl). [Ansa aToro
CNYXWUT KHoMKa lManku oCHOBHbIX QOKYMEHMOoa.

— T[losiBunacb BO3MOXHOCTb MPU KOMMMEKTOBKE BbINOMHUTL TPAHCNUTEPALIMIO PYCCKNX
OyKkB NaTMHCKMMK B MMeHax bannos. [nsa aToro cnegyet nepeq KOMMNeKTOBKON
BKMIOYMTL onuuio TpaHciumepupoeames uMeHa ¢halisioe 8 KoMIsieKkme.

- [losiBunacbk BO3MOXHOCTb Nepea HavyarnoM KOMMIEKTOBKU NPOBEPUTL NManky, YkasaHHYo
OIS KOMINJIEKTOBKK, Ha Hann4ume dannos/nanok. [ns aToro CnyxTt onunst 3anpoc npu
KOMIJIeKmoegKe @ Herlycmyro narky.
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MosiBunacbk BO3MOXHOCTb NOCNEe 3aBEPLLUEHMSI OAHOM KOMMMNEKTOBKUN BbIMOMHUTb
cneaytouyto 6e3 nepesanycka NPUNOXeHWs; paHee BBEAEHHbIE AaHHbIE NPU 3TOM
yaanaTces. [Ins Ha4dana HOBOW KOMMIIEKTOBKM cnegyeT HaxaTtb kHonky Co3damb
HoebIlU KoM1eKm.

MosiBUNack BO3MOXHOCTb NOCIe 3aBepLUEHMS KOMMIEKTOBKN OTKPbITb B [poBOAHMKe
nanky KomnnekTa. [1ns aToro cnyxut kHonka Omkpbimb nanky KoMmnjaeKkma.

Bce HaCTDOVIKM KOMMJIEKTOBKN TENEPb COXPaHAKTCA MeXAy Bbl30OBaAMMU
KOMMJIEKTOBLUUMKA.

2. [opaboTaHa 6ubnunoteka Mamepuanbi u CopmameHmabli:

O6Lwee konnyecTBo MaTtepuanoB coctaensieT 6onee 93500 HaMmeHOBaHMN.
B Tom uncne:

— 1300 oTe4ecTBEHHbLIX MapPOK CTaneun u cniasos,;

— 2393 3apybexxHbIX MapoK CTaneun 1 CnnasoB.;

- 145 Mmapok 4yryHa;

- 951 MapoK LBETHbIX METanNNoB 1 CNnaBos;

- 432 mapok macesn 1 cMasok,;

- 216 MapoK NakoB U Kpacok;

- 501 mapok nnacTtmacc;

— 474 mapoK Krees;

- 1267 HaumeHOBaHUI CBAPOYHbIX MaTepnarnos;

- 567 HanmeHoBaHWI NPOBOAOB U Kabenew;

— 271 HauMeHOBaHWA CTPOUTESNbHbBIX MaTepuaros;

- 131 Bna ranbBaHN4YECKNX MNOKPbLITUNA;

- 46 HanMeHOBaHWN KOMMO3NLMOHHbBIX MaTepuanos.

Basa cogepxut 6onee 47000 3k3emMNnAPOB COPTAMEHTOB.

Hob6aBneHbl criegytone BO3MOXHOCTM B3aumoaencTeus ¢ cuctemor KOMIMAC-3D:

- BbIOOP MaTepuana Ans UCNOSTHEHUS,

— BKIMtOYEeHME AaHHbIX N3 BUBNIMOTEKN B TEXHUYECKNE TPeOOBaHNS TPEXMEPHbIX
mMoaenen,

— aBTOMATU4YECKNA BbIOOP CTUNS LUTPUXOBKK NMpu Bbibope MaTepurana,

— Mpu NpoCMOTpEe CBOWCTB MaTepuana Tenepb OTKpbIiBaeTcsa ananor MHgpopmauyus,
cogepawmm nosnHy Hopmawmio o matepuane,

— HacTpolika, No3BoNALLIAasa yKkasaTb, TpebyeTcs N UCNosnb3oBaTh ANS AeTanuy UBeT
mMaTepuana, ykasaHHbl B bubnmoreke.

3. B 6ubnumoteky KOMITAC-Makpo no6aBrneHbl BO3MOXHOCTM 3arMcy MakpoCoB A1t
co3gaHusa cnegyowmx o6 beKToB:

rpacdunyeckne ob6beKThbI:

— BOSTHMCTas NUHUS,

= JNIWHWS C N3NOMaMu,

- MyNbTUNNHKS,

- Tabnuua Ha yepTexe,
TPEXMepHble OOBEKTbI:

— OTPEes3oK,

- TOuKa,

— JNNHUS-BbIHOCKA,

- 0603HaveHre LWepoxoBaToCTy,
— 0003HavyeHue 6asbl,

- 0603Ha4veHne gonycka opMbl,
- 3annartka,

— NMHen4yaTasi NOBEPXHOCTb,

— 9KBMAMCTaHTa KpMBOW,
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— 9KBUOMCTaHTa NOBEPXHOCTY,
— KpuBasi Mo 3aKOHY,

— NOBEPXHOCTb MO CETU TOYEK,

— MOBEPXHOCTb MO NNacTy ToYek,

— CnarH Ha NoBEpPXHOCTH,

— KOHTYp,

— Aayra,

- onepauus coeauHeHUs KpUBbIX,

— onepauus CKpyrneHus KpuBbIX,

- onepauus NnpuaaHus TOMLWMHbI MOBEPXHOCTMN,
— NUHEWHbIN pasmep,

- paguvanbHbii pa3mep,

- AnameTparnbHbIn pasmep,

— yrrnoBou pasmep,

— NoKanbHag cuctema KoopauHar,

- MaccuvB onepauun no Tovkam,

— MaccuB NPOCTPaHCTBEHHbIX KPUBbIX MO TOYKaM.

HopaboTtaHa Cucmema pacno3HaeaHusi 3D-modenell.

Tenepb BO BpeMs pacno3HaBaHusa cbopku npu Bbigavye MHpopmaumm o6 owmbke
pacno3HaBaHWs UM HEKOPPEKTHOCTN UCXOAHOM MOAenu B cOopke BbiaensaeTcs
COOTBETCTBYHOLLMIA KOMMOHEHT.

B MHTepakTMBHOM pexnme pacrnosHaBaHWs HOMepa B CMIUCKE rpaHen, onpeaensitoLmx
pacno3HaBaeMyto onepauuio, COOTBETCTBYIOT HOMepam rpaHen Moaenu
pacno3HaBaHusl.

BBeneHo pacnosHaBaHve onepaumm opMUPOBaHUSA LINNNHAPUYECKOTO YepBsIKa.
YTOYHEHO NOCTPOEHNE pacno3HaHHbIX Onepauni CKpyrineHmsa Mexay niockon un
UMNMHAPUYECKON TPaHAMMU, a Takke Mexay ABYMST LUITMHAPUYECKUMW FPAHSIMM.
[nsa yckopeHus pacrno3HaBaHus B MHTEPAKTMBHOM PEXUME BbiAENEHNE rpaHemn
onpegensieT Tenepb NOpsAOK Novcka odepeHon onepauun.

Yny4leHo Ka4yeCcTBO pacno3HaBaHUS MOAENM; YTOYHEHbI (DYHKLMUN YyNOpsSO0YEHS
[epesa noctpoeHus.

HopaboTtaHa Cnctema npoyHocTHoro aHanm3a APM FEM ana KOMIMAC-3D:

[o6aBneH HOBbIM pacyeT Ha ycTonumsocTb MKL SubSpace.

an COXpaHeHnn otT4yeTa BbIHOCKU U MUHUMarnbHble/MakCMManbHble 3Ha4YeHUs
Tenepb MOryT COXpaHATbCA B KapTbl pe3yrnbTaToB.

HasaHue obbekTta cosnadarowue rnosepxHocmu B }J,epeBe NOCTPOEHUA TENEPb
(bOpMI/IpyeTCFI N3 Ha3BaHUN KOHTaKTUpyrLWnXx KOMNOHEHTOB.

B [JepeBe nocTpoeHnsi B Ha3BaHUAX COBCTBEHHbIX YacTOT U POPM YCTOMYMBOCTU
YKa3bIBaeTCsl 3Ha4YE€HMe 4acToThbl U KO3dhdurLMeHTa 3anaca NnoTepmn yCTONYMBOCTM.

[ob6aBneHa BO3MOXHOCTb 3a4aBaTb Harpy3ky no HanpasnsoLLen.

HopaboTtaHa 6ubnuoteka CmaHOapmHbie u3loenus.

MosiBunacb BO3MOXHOCTb HACTPOMKM OrPaHUYNTENBHOMO NEPEYHa — crnmcka
TMNoOpasMepoB M NapaMeTPOoB CTaHOAPTHbLIX U3OEeNnin, paspeLLeHHbIX K NPUMEHEHUIO Ha
npeanpusTUu.

Peanun3soBaHa BO3MOXHOCTb NPUCBOEHNSA U3AENUI0 YHUKAIbHOTO MHANBUAYAIIbHOrO
Koda Anis ero OAHO3Ha4YHOW naeHTugukaumn.

Kaxxgomy nsgenuio B cooteetcTBun ¢ OBLLEPOCCMINCKMM KnaccnmnkaTopomM NpoayKLmnm
npuceoeH koa. Heobxoanmas nHgopmarms B3sTa U3 HOPMaTUBHOIO JOKYMEHTa, No
KoTopomy paspaboTtaHo nsgenue.

[obaBneHa BO3MOXHOCTb NOMCKa B AepeBe u3genui no nepebiv GykBam nx Ha3BaHUA.
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MosiBNacb BO3MOXHOCTb NnpoCcMOTpPa Cnncka nocneaHnx npuMeHeHHbIX nmagenun, a
TakXXe BO3MOXXHOCTb NMOBTOPHOIO NCNosib3oBaHNA n3genuin 3 3Toro cnucka.

Mpun ucnonssosaHuun 6ubnunotekm 8 KOMIMAC-3D:

nobasrieHa BO3MOXHOCTb MMMOpTa 1 3KkcnopTa WwWabnoHOB HAacTPoeK 06 bLEKTOB
cneundukauuu,

npu BCTaBke B COOPKY NOTarHbIX U NOMynoTavHbIX BUHTOB NOSIBUMACh BO3MOXHOCTb
ConpsKeHns aetanemn no KOHNYECKON MOBEPXHOCTY;

npu BCTaBKke n3genus B COOpKy NosiBunacbk BO3MOXHOCTb COMPSKEHUS geTanen no
HEeMNNoCKon NOBEPXHOCTU (paHee Bbina BO3MOXHOCTb CONPSKEHUS TOMNBKO C MIIOCKON
rpaHblo);

Npwn NOCTPOEHUN OTBEPCTUS TEMEPL B KAYECTBE HavasibHOW MOBEPXHOCTN MOXKHO
yKa3blBaTb MIIOCKOCTb, KacatoLLyoCcs BblIOpaHHOW rpaHn B 3aaHHOW TOYKE; B
KayeCcTBe KOHEYHOW MOBEPXHOCTM TeNepb MOXHO yKasbiBaTb NOOYI0 rpaHb (B TOM
yncre HenmockKyo), Npu yCroBMK, YTO OCb OTBEPCTUSA NepecedeT ATy rpaHb Unu ee
NPOLOSMKEHNE;

komaHga Co3damb 06bekm crieyughukayuu ctana g4ocTynHa npy pabote B
OOKyMeHTe Tuna crieyugukayus,

npu paboTe ¢ rpacdmnyeckMmmn JOKyMeHTaMm NosiBUIacb BO3MOXHOCTb YrpaBleHus
OTPUCOBKOWN Y4aCTKOB KPEMEXHOro COEANHEHNS HAA cKpennaemMbiMy AeTansiMu,
BHYTPW CKpennsembiX AeTanemn, nog cKpennsembiMu geTansimu.

Ons n3penuin naketoB KoHcmpykmueHble annemeHmbl, KpenexHbie usdenus,
KpenexHbie uzdenusi OCT92, lemanu u y3nbl cocydoe u annapamoe Co3faHbl
HoBble, 6onee MHopmaTMBHbIE, N306paxXeHus.

B katanor Kpenex nobaeneHbl:

LnoHkn DIN 268, DIN 271, DIN 6881, DIN 6883, DIN 6884, DIN 6885, DIN 6886,
DIN 6887, DIN 6888, DIN 6889;

Bontel DIN 478, DIN 479, DIN 480, DIN 607, DIN 608, DIN 7992;

BuHTil 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;

so3au DIN 1143-1, DIN 1157, DIN 1158, DIN 1163, DIN 68163;
Konsbua DIN 471, DIN 472, DIN 983, DIN 984, DIN 7993;

LWan6el DIN 988, DIN 6799;

LWnunekn DIN 835, DIN 525, DIN 938, DIN 939, DIN 940, DIN 2509;
WrndTel DIN 1469.

B katanor Qnekmpu4yeckue annapamsi u apmamypa [06aBNeHbl KPbILLKX AN
umnuHapunydeckunx coeanHutenen NOCT 25930-83.

N3MeHeHuUe KoMrsieKkma nocmaeku

1.

B komnnekT noctaBku BktoyeHa bubsuomeka uHmezpayuu ¢ kKamaso2amu
TraceParts. [o3BonsieT BCTaBNsATbL MOAENN N N300paXkeHMs Modenen ua katanora
TraceParts B KOMIMAC-00OKyMEHTbI.

OT1oenbHO onnaynBaemMas nuueHsunsa ansa pabdoTtbl ¢ bUbnuoTtekon nHTerpaumn ¢
kaTtanoramu TraceParts He TpebyeTcs.

M3 koMmnnekTa nocTtaBku uckntoyeHa bubnmnoteka nogaepxkn popmata model (CATIA)
(CATIAread.rtw).
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Omnuyus eepcuu 13 SP2 om eepcuu 13 SP1

pagpuyeckue oKymMeHMbI

1.

PacLumpeHbl BO3MOXXHOCTM yrpaBrieHust CTpernkamu B3rnsiga (B TOM Yncre B cocTaee
0603Ha4YeHNIn NUHUK pa3pesa AN MaLMHOCTPOEHMUS! U CTPOUTENbLCTBA):

- MOsIBUNAachb BO3MOXHOCTb BKIMOYEHUS/OTKIIOYEHUS 3a4ePHEHNST CTPESIOK,

- [pobGaBreHbl HOBble TUMbl CTPENOK: 3aKpbimasi, omkpbimasi, 6e3 cmpesiku; BbI6op

HY)XHOrO TMna NPou3BoAMTCS M3 cnucka Cmpesnka Ha MNaHeny cBONCTB npu
BbINOSNHEHUM komaHAabl JIuHusi pa3pe3a vnn Cmpesika e32ssa0a.

HacTtponka 3a4epHeHnsa CTpernoK U cocTaBa CrnMcKa CTPErioK BbINOMHAETCS,
COOTBETCTBEHHO, B nogpasaenax Cmpenku v @unbmp cmpesiok pasgenos Cmperska
e3as1510a v JluHus pa3pe3a HacTpoevHoro guanora (Ha Bkrnagke Hoeblie 0OKyMeHmbl —
ANS HOBbIX rpadnyecknx 4OKYMEHTOB, Ha Bknaake Tekywjuli O0OKyMeHm — Ang TeKyLero
AOKYMEHTa).

KomaHnpoa Yesioeolu pa3mep ¢ obwel pasmepHou uHuel nopabotaHa: Tenepb Hynesas
oTMeTka obo3HavaeTcs kak 0° (paHee obo3Havanack kak 0). O6o3HaveHume 0°
cootBetcTByeT FOCT 2.307-2011, 3ameHuswemy NOCT 2.307-68.

MMeyamp

MNosiBunack KoMaHaa CneyuasbHass ne4ams, NpeHa3HavYeHHas s BbIBOAA Ha
nevaTtaoLLme yCTPOMCTBA, MO3BOMSAIOLLME HEMNOCPEACTBEHHO B NPOLIECCE NevaTh MEeHATb
pa3mepbl CTPaHWLbI MevaTh Nog pa3mep BbIBOAMMOrO fiMcTa AokyMeHTa. brnarogaps atomy
Tenepb MOXHO, HanprMMep, BbIBECTU Ha BUPTYanbHbIA XPS-NPUHTEP MHOTOMMCTOBOM
[IOKYMEHT C NMcTamMu pa3Horo chopmara v B pesynbTaTe NonyyYnTb oauH Xps-dann,
pa3mepbl TIMCTOB B KOTOPOM OyAyT COOTBETCTBOBAaTb pa3MepaM JIMCTOB B BbIBEAEHHOM
[LOKyMEHTE.

Jkcrnopm

MosiBMNack BO3MOXHOCTb nepeaayn atpubyToB MakpoOObLEKTOB Npu SKCnopTe
rpaguyeckoro gokymeHTta B popmat DXF nnm DWG. ATpubyTbl MakpoobbeKToB
CTaHOBATCSA aTpnbyTamm COOTBETCTBYHOLLIMX BITOKOB.

lNpuknadHbie 6ubnuomeku

HopaboTaHa 6ubnunoteka CmaHOapmHbie u3oenus.

- Tlpu noctpoeHun otBepcTns aobasrieHa BO3MOXHOCTb yka3aHua [1i1ockocmu,
KacamesibHOU K 2paHu 8 moyKe B Ka4eCcTBe HavarnbHOW rpaHn. B kayecTBe KOHEYHOM
rpaHyu MOXHO yKasaTb NtobyLo, B TOM YMCe HEMNMOCKYH0, rPaHb C YCOBMEM, YTO OCb
OTBEPCTMSA NepecekaeT KOHEYHYIO rpaHb (MNN ee NPOSOIHKEHUE).

- [lpun nocTpoeHnn KpenexHoro anemeHTa B rpaddM4eckoM AOKYMeEHTe nosiBunach
BO3MOXHOCTb yKa3aTb, Kakne y4acTKun KpenexHoro anemeHta 6yayT oTpMcoBaHbl:
BEPXHUI, CPEOHUIA NN HXKHUIA Y4aCTOK.

Omnuyus eepcuu 13 SP1 om eepcuu 13

O6uwee

1.

Paspa6boTaHna Bepcus KOMIMTAC-3D gns 64-pa3psigHbix onepaumnoHHbIX cuctem. Bepens
KOMMAC-3D ans 32-paspsiaHbix onepaunoHHbIX CUCTEM NO-NMPEXHEMY AOCTYMNHa.
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4.

64-paspsgHasn Bepcna KOMIMAC-3D moxeT 3agencteoBaTth 6onblle onepaTMBHOM NaMATH
no cpaBHeHuto ¢ 32-paspsagHon sepcmen KOMIMAC-3D, 6narogaps 4emy BO3MOXHa
paboTa c 6onee crnoXxHeiMu cOopkamu.

N3meHeH cnocob nmeHoBaHWsa hannos pe3epBHbIX KonNui 4okymeHToB (bak-gainos):
pacwupeHne «bak» gobaBnseTcsa K NONHOMY MMeHU harina AoKyMeHTa (paHee
paclimpeHne «bak» 3ameHANo pacwmpeHne nmeHu danna). Takum obpasom, pesepBHas
konua canna, Hanpumep, model.m3d Tenepb 6yaet umeTb MMt model.m3d.bak.
Bbnarogaps aTomy B cnydyae Hanuying B O4HOM nanke ogHOUMEHHbIX hainoB pasHbIX TUMOB
(Hanpumep, YepTexa 1 Modenn) UCKNIYaeTCa 3ameHa Konum ogHoro ganna
(coxpaHeHHOoro paHbLUe) Konmen apyroro danna (CoOXpaHeHHOro no3xe).

Pa3smepsbl 3HaukoB B okHe Ceolicmea Tenepb NOOYMHSATCA HACTPonKe, caenaHHon aAns
MaHenn cBOMCTB. JTOW e HACTPOMKE NOOYNHAOTCA pa3Mepbl 3HAYKOB B HOBOM 3JIEMEHTE
nHTepdenca — okHe Hymepayusi. B cBA3n C 3TUM UMeIOLLAsCcs B Ananore HacTpomKn
pasmepa 3Ha4dkoB rpynna lMaHesnb ceolicme nepenmMmeHoBaHa B [laHenb ceolicme, OKHa
“Ceoucmea” u “Hymepayus”.

Mpun BBOAE BhIpaXXeHUn B nons NaHenu CBONCTB MOXHO UCMOMb30BaTh KOHCTAHThI.

TpexmepHoe modesniuposaHue

1.

MosiBuNack BO3MOXHOCTb NPOU3BOSIbHOIO peaakTMpoBaHMsA hOpMbl rpaHn Tena unm
noBepxHoCTU. 151 3Toro cnykut komaHga CnnatiHosas ghopma. Nocre ee Bbi3oBa
BblbpaHHas rpaHb NpeobpasyeTcs B CNianHOBY MOBEPXHOCTb, @ CUCTEMA NEPEXOAUT B
crneyunanbHbIn pexnm paboTbl. B aToM pexxnme BO3MOXHO NPOU3BOSIbHOE NepemeLleHme
MOSKOCOB NOBEPXHOCTM MbILLbIO, @ Takke AOCTYMNHbI CrieayloLume KoMaHabl:

- JluHelUHoOe nepemeuwjeHue — CryXvT ANs NepemeLLeHns BbiIbpaHHbIX NONOCOB Ha
OHO W TO Xe 3afaHHOe PacCTOsiHUE B 3aaHHOM HarnpasreHuu,

- [lepemeuwjeHue co cenaxusaHueM — CIyXWUT ANg nepemeLleHns BolbpaHHOro
nontoca B 3aaHHOM HarnpasrieHMM Ha 3agaHHOe PacCTOsiHNE U O4HOBPEMEHHOTO
nepemMeLLeHns HECKOSbKMX COCEaHMNX MOSOCOB TaknuMm 06pa3oM, 4Tobbl rpaHb
npvobpena BbiNyKNy, BOTHYTYIO UK NAaBHO M3MEHSIOLLYIOCA hopMmy,

- BpaweHue — cnyxuT ans noBopoTta BblOpaHHbIX NOMCOB BOKPYr 3a4aHHOM OCH,

- MacwmabupogaHue — CNyXuT Anga Takoro nepemeLleH1s BblGpaHHbIX MNOCOB, Npu
KOTOPOM UX PacCTOsIHME OT 3a4aHHON TOYKM (LEeHTpa MacluTabnpoBaHUsl) U3MeHseTcs
COrnacHo 3agaHHOMy KO3(PULMEHTY,

- BbIpagHuUgaHue — CNyXuT ansa nepemMeLleHns BblOpaHHbIX NOMOCOB Ha 3a4aHHY0
NPsIMY0 UM NAOCKOCTb.

- JononHutenbHble KOMaHAab!:

- CemkKa — CNy>XuUT O CryLLEeHNs1 Unn paspeXkeHns CeTKM MOoSCoB CniianHOBON
NoBepxXHOCTN NyTeM AobaBneHns unn yganeHnsa psgos, a Takke Ansa 3anucu B pann
KOOpAMHaT MOSCOB CETKN,

— MopsiGok — cny>XuT Ans U3MeHeHUs nopsigka NoBepXHOCTU No HanpaeneHusm U n
vV,

- @ukcupoeamb MOIOCbI — CAYXUT ANSA yKasdaHUS NOMCOB NOBEPXHOCTU, KOTOPbIE
OOJMKHbI OCTaBaTbCA HEMOABWKHBIMW MPU NEPEMELLEHUN OPYTNX NOSIOCOB.

"paHun, cocegHue C pegakTMpyeMon rpaHblo, MU3MEHSAT CBOU rpaHuLbl Tak, YTOObl TeNO

OCTaBasnochb LenbIM.

Mpoun3BonbHOE peaakTUpoBaHne MoXeT OblTb MPUMEHEHO HE K CaMOW rpaHu, a K

NOBTOPSIOLLEN €€ IKBUANCTAHTHOM NOBEPXHOCTU. B 9TOM crniyyae rpaHb ocTaeTcs

HEeM3MeHHoON, a B Mogenu oopMmupyeTcs HoBas MOBEPXHOCTb.

MepepaboTaHa n gononHeHa yHKUMOHANbLHOCTL Ansi paboThl ¢ 60nbLLMMN cOOpKaMMu.

- KomaHabl Co30amb mun 3a2py3ku v Bbi6pamb mun 3a2py3Ku B KOHTEKCTHOM MEHHO
KOpHeBOro obbekta cbopkn 3aMmeHeHbl 0gHOM kKoMaHaon — Tunbl 3ag2py3ku. Nocne ee
Bbl30Ba Ha [aHenu CBONCTB NOSABNSAETCS CMUCOK TUMOB 3arpy3kun, Hag KOTOPbIM
pacnonoXxeHbl kHonkn Cozdamb, PeGakmupoeamb v YO0anume.
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Mpn co3gaHumn 1 pegakTMpoBaHUM TUMNA 3arpy3ku Ha aKpaHe NosIBNseTCs ananor ¢
nonsMy ans BBoAa HasBaHWsi, KOMMEHTapUsa U Naponst Tuna 3arpy3ku 1 onuuen,
BKITHONaloLLEen NnpyMeHeHne K cbopke cosgaBaemoro/pegaktmpyemMoro Tmna 3arpysku.
[Mpn pegakTMpoBaHMM TUNA 3arpy3ky ATOT AManor COAEPKUT TakkKe Onuuto,
NO3BONAOLLYIO U3MEHUTb pefakTUpyeMblid TUM 3arpysku CoOrnacHo TekyLemy
COCTOSIHUIO MOoAenu.

[na npumeHeHuns kK cbopke BbIGpaAHHOrO B CAMCKE TUMa 3arpyskn cnegyeTt HaxaTb
kHonky lMpumeHumsb Ha NaHenu cneunansbHOro ynpasneHnd, a 4ns sbixoga m3
KOMaHabl paboTbl C TUNamK 3arpy3kn — KHOMKy lpepeamb komaHAy.

[o6aBneH HOBbIN CUCTEMHbIN TUN 3arpy3kn — «Fabaput». B pesynbTaTte npumMeHeHus
K KOMNOHEHTY 3TOro TMNa 3arpy3ku oH oTobpaxkaeTcs B OKHe MOAenu B BUAE
rabapuTHoro napannenenunega. B [lepese mogenu K nukTorpaMmMe KOMMOHEHTa C
TMNom 3arpy3ku «FabapuTt» gobaBnseTca NMKTorpamMmma «napannenenuneg», NpocMoTp
cocTaBa KOMMOHEHTa CTaHOBUTCHA HEBO3MOXEH.

MosiBunack BO3MOXHOCTb NPUMEHEHMS K noacbopke He TONbKO CUCTEMHbIX TUNOB
3arpysku, HO 1 NobOro U3 co3gaHHbIX B HEN NOMb30BaTENbCKMX TUMOB 3arpy3ku. [ns
Bbl6Opa NoMNb30BaTENLCKOrO TUMA 3arpy3ku CryXnt komanna Tunbi 3a2py3kKu -
Bbi6pamb B KOHTEKCTHOM MEHIO KOMMOHEHTA.

Komanga JJocmyn B KOHTEKCTHOM MEHIO KOMMOHEHTa NepeNMeHOBaHa B
PedakmuposaHue, a KOMaHAbl BbI3bIBAEMOro €€ NoAMEHI0 NepenMeHoBaHbI 13
PedakmupoeaHue n Tosibko ymeHue B Pa3peweHo n 3anpeujeHo COOTBETCTBEHHO.

KomaHapbl npUMeHeHNst K KOMMOHEHTY CUCTEMHbIX TUMOB 3arpy3kn U KOMaHAabl
HaNoOXeHUS/CHATUS 3anpeTa Ha peakTUpOBaHWUS KOMMOHEHTa Tenepb AOCTYMHbI He
TOMbKO B €r0 KOHTEKCTHOM MEHI0, HO U Ha UHCTPYMEHTAarbHOW naHenu
PedakmupoeaHue c60pKu.

Ha naHenn Tekyuwee cocmosiHue NosiBUSIOChb Norne co cnckom lMpumMeHeHHbIU K
cbopke mun 3agpy3ku. B none otobpaxkaeTca Ha3BaHWe NPUMEHEHHOrO K cbopke
TUMa 3arpysku, a U3 CnmMcka MoXHo BbIGpaTb M NPUMEHUTL K COOpKe ApYyron Tvn
3arpysku. Ecnu caktnyeckoe coctosiHme cOopkn OTnMyaeTcs OT 3anMcaHHOro B
NPYMEHEHHOM TUMe 3arpy3ku, TO Nepea Ha3BaHWeM Tuna 3arpysku gobasnsercs
cuMBOI «3Be3fo4ka» ().

B omanore BBoga napons, NoSABNSAOLLEMCS NPU OTKPbITUM COOPKN C TUNOM 3arpysku,
UMELLMM Naporb, NoABUCA cnncok JJocmyn, no3sonsoLwmi BblbpaTb BapnaHT
OTKpbITUS cbopkn — PedakmupoeaHue nnn TosibKo YmeHue.

Ecnu Ha MmomeHT gobaBneHns KOMMoHeHTa B COOPKY K HeW Obin NPUMEHEH Tun
3arpysku, 3allyLLeHHbIM naponem, To B ApYrnx Nonb3oBaTenbCKUX TUNAax 3arpysku
pefakTMpoBaHMe 3TOro KOMMoHeHTa OyaeT 3anpeLueHo.

BrnokunpoBky 3anpeTta peaakTMpoBaHUA KOMMNOHEHTa Tenepb MOXHO CHATb. [1pn aTOM K
KOMMOHEHTY aBTOMaTU4eCKMN NPUMEHSAETCS CUCTEMHBIN TN 3arpy3ku «[onHeii». Ecnn
CUCTEMHbIE TUMbI 3arpy3kun 3aLLmLleHbl Naponem, To NOSABUTCS 3anpoc BBoAA Napornsi.
MosiBunack BO3MOXHOCTb oTobpaxeHus B [lepeBe mogenu cneunansHoro 3Hadka (s
BUAE NepeyvyepkHyTON ANCKETbI), NOKa3biBalOLLEro Hanv4yme y anna KOMNoHeHTa
aTpunbyta TosibkO YmeHue. BkniodeHne 1 OTKIMYEHME NoKasa 3TUX 3HAYKOB
npon3BOANTCA C NOMOLLbIO onumn Omobpaxkamb y komMrnoHeHmMoe8 docmyn TonbKo
4YmeHue B guarnore ycTaHOBKW npas AocTyna.

NlopaGoTaHbl KOMaHAbl NOCTPOEHUSI MACCUBOB:

MaccuB No KOHLEHTPUYEeCKOM CeTKe: NOosIBUIIacb BO3MOXHOCTb paBHOMEPHOIO
cOBWra aK3emnmsipoB BAOJSIb OCM MaccuBa B NpsiMOM MM obpaTHOM HanpasneHun. [0ns
3TOro crieyeT BBECTU LUAr CMeLleHnsa ak3emnnsapos B none Laz no ocu Ha MNaHenu
CBOWCTB.

MaccuBbl N0 KOHLEHTPUYECKOWN 1 NO napannenorpamMmMHON ceTKaM: NosiBuUnach
BO3MOXHOCTb pa3MeLLEeHMsT SK3EMMISAPOB B LUAXMATHOM nopsake. ATOT pesyrnbTtar
JocTuraeTcs nNyTem cABura 3K3eMmnnsipoB Ha nosiiara B 04HOM U3 HanpaBfeHun CEeTKU.
[nsa BKNIOYEHUA LWAXMATHOIO pacnonoXeHus cregyeT BblopaTb HY)KHYI CTPOKY M3
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10.

11.

12.

cnucka Cxema pasmMeuweHuUs (B Maccvee No napannenorpammMmHoOn ceTke 3TOT CUCOK
3ameHun cobon rpynny nepekntoyatenen Konuu eHympu).

- MaccuB no TouyKam: NosiBUIIaCb BO3MOXHOCTb YNpaBieHNsa opueHTaunemn
9K3EeMNMIAPOB AN Cry4as, Korga nosvumm 3agaHbl TOYKaMU, NexalumMm Ha KpUBOW Unu
Ha NOBEPXHOCTU (B TOM YMCrie B COCTaBe rpynn Toyek). YnpasneHne nponsBoamnTcs ¢
NoMOLLbI0 NepeknovaTenen rpynnel OpueHmauyus Ha NaHenn ceoncte: CoxpaHsmb
ucxodHyr opueHmauyuro n [Joeopadueames 00 HOpMasu K Kpueou unu
noesepxHocmu.

- MaccuBbl N0 KOHLEHTPUYECKON CeTKe, MO ToOYKaM, No Tabnuue n BAONb KPUBON: B
crny4vae KonvpoBaHus Tena/noBepxXHOCTM BpaLLEHUSt MOXHO UCMONb30BaTh B KA4YECTBE
©a30BON TOYKM €€ MPOEKUUIO HAa OCb BpallleHUs. BknoveHne 3To BO3MOXKHOCTM
Npo13BOANTCS C NOMOLLbIO onuun Ha ocu epawjeHusi Ha NaHenn cBOMCTB.

HopaboTtaHa komaHga pynna mo4Yek rno nogepxHocmu:

- Tenepb MOXHO OTKNIOYMUTb MOCTPOEHNE TOYEK, NEXalmnx 3a Nnpeaenamm rpaHn (ToYKm
CTPOSITCA Ha TEOPETMYECKON MOBEPXHOCTM IpaHu, a OHa B o6LLeM crnyyae MOXeT
BbIXOOUTb 3a rpaHuLbl rpadun). [ns 3Toro cnyxuT onuus Yyumbieamb 2paHuUybl.

- TlosiBuncsi HoBbIN cnocob pasmelLeHns Touek — 1o cemke 8OKpya2 3a0aHHOU MOYKU.
OT10T cnocob npegnonaraeT co3fgaHne TOYEK B y3rax CETKM OOHOro M3 TpeX TUMOB:

- lMpamoyronbHas (Ha noBepxHOCTM nNtoboro Tnna),
- KoHueHTpuyeckas (Ha chepmnyeckor 1 NoCKOM NOBEPXHOCTSAX),
- [ekcaroHanbHaga (Ha NIOCKOM U LIMNUHOPUYECKON NOBEPXHOCTAX).

CeTka no6oro Tmna, NocTpoeHHas Ha NIOCKOV NOBEPXHOCTU, a Takke KOHLEeHTpuYeckas
ceTka Ha cdhepe MoXeT ObITb MOBEPHYTa BOKPYr HOpMarnu K NOBEPXHOCTM B 3a4aHHON
TOYKe.

MosiBunace KomaHaa UMnopmupoeaHHas kpusasi. OHa No3BONAET MMMNOPTUPOBaTL
KpuBble, 3anvcaHHble B dpannax *.igs, *.stp n *.step, a Takke CTPOUTb TOMaHbIe MO TOYKaM,
KoopAuHaThl KOTOPbIX 3anucaHbl B hannax *.txt, *.csv, *.xIs, unu *.ods.

MosiBunack koMaHaa Ompe3ok. OHa No3BONSAET NOCTPOUTL B MOAENN OTPe30oK, yka3as
NONoXeHne OBYX ero BepLUUH.

B komaHge lMpucoeduHumernbHasi mo4kKa nNosiBUNiacb BO3MOXHOCTb pa3MeLLEHMS U
opueHTaumm no obbvekTy. [1na aToro cnegyet BoibpaTh M3 cnucka Cnocob BapuaHT 1o
06bekmy, a 3aTeM yka3aTb 0OBEKT, ONpeaensitoLNA MECTOMNOMNOXEHNE TOYKN U
HanpaeneHne ocel. Hanpumep, npu Boibope B kKayecTBe 06 beKTa NTOKaNbHON CUCTEMBbI
KoopauHaT npucoeamHuTeNnbHasa Todka byaeTt coBnagaTb C ee Havanom, a ocu byayT
coHanpasreHbl ¢ ocamn Y n Z. (Btopon cnocob pasmeLLeHns NpucoeguHUTENBHON TOYKN,
Py4yHoe 3adaHue HanpaeJsieHusi ocel, COOTBETCTBYET NMpeXHEMY Nopsaky paboTbl.)

B komaHge npoeKuUOHHaﬂ Kpueas nodBuiacb BOSMOXHOCTb NpoeumnpoBaHnA
Bbl6paHHOIZ KpVIBOIZ Ha BCromMoraTtersribHyr UM KOoOpANUHaATHYH MIOCKOCTb.

Mpun nocTpoeHmmn Toukn cnocobom Ha noeepxHocmu (komaHaa Toyvka) nosiBunach
BO3MOXXHOCTb YNpaBfeHNs NOSIOXKEHNEM TOYKM C MOMOLLbIO ONuMn Yyumsieamb
epaHuybl. Ecnv oHa BKknioveHa, To co3gaBaemMas Touka MOXeT pacrnonaraTbCs Nvllb B
npegenax BolOpaHHOW rpaHKn, a ecnu OTKMYEeHa, TO U 3a npegenamu, T.e. Ha
NPOAOIMKEHNWN FPAHMW.

B komaHae MMnopmupoeaHHasi Mog8epxHOCMb MNOSBUIIACh BO3MOXHOCTb YTEHUSA

NMOBEPXHOCTEN, 3anncaHHbIX B dpannax dopmata STEP.

MosiBunack anarHoCcTuKa nepeonpeaeneHHOCTU ackusa. Tenepb, eCcrnv 3CKU3 COAEPKUT

n30bITOYHbIE CBA3N U/MNWN OrpaHUYeHns, nepen ero HasgaHnem B [lepese mogenu

oTobpaxkaeTcs BoCKNMUATENbHbIA 3HaK B KPYrbIX CKOBKaX.

MosiBUnMCb HOBbIE BO3MOXHOCTM HAacTPOWKM oToOpaxeHna [lepesa mogenu.

- [ns Tena, KOMMNOHEHTa 1 CaMOW MOAENN MOXHO BblibpaTb BapMaHT OTOBpakeHns
umeHu B [lepeBe: HauMeHOBaHWe, HauMeHOBaHMe 1 0603HavYeHne N oBo3HadYeHne n
HaumeHoBaHue. (UTobbl 0603HavYeHMe obbekTa oTobpaXkanocb, OHO AOSMKHO ObIThb
3a[aHO NMpu HaACTPOWKe ero CBOMCTB.)
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13.

14.

15.

- MoxHo oTknto4nTL OTOOpaxeHue B [lepeBe Takux pa3genos, Kak Tena, KomnoHeHmMbI v
ConpsixeHus (paHee 3T pasgensl 6e3ycnoBHO NpucyTcTBOBanu B [lepese npu
HanM4YnUM COOTBETCTBYHOLLMX OOBHEKTOB).

- [pwn paboTte co cOopKor MOXHO BKMOYMTL pa3bueHne KOMNOHEHTOB B [lepeBe mogenu
Ha rpynnbl B 3aBUCMMOCTK OT Tuna — C6opoyHbie eOuHuubl, [Jemanu,
bubnuomey4Hble KOMMOHeHMbI U T.4. [1na aTOro cnenyeT Bbi3BaTb KOMaHAy
Ipynnupoeamb KOMMOHEeHMbI N3 KOHTEKCTHOrO MeHI0 kHoMkn Cocmae [epeesa
mModenu Ha NHCTpYMeHTanbHom naHenu [epesa.

— B cB43u ¢ yBenuMyeHnem konmnyecTsa HacTpoek [lepeBa mogenu npexHun pasgen
Hepeeo modesniu B HacCTpoe4YHOM guarnore pasgeneH Ha Tpu: Obwue HacmpoulkKu
omobpaxeHusi, Cmpykmypa n ®opmam omobpaxkeHusi UMeHU.

B kauecTBe hannos koopanHaT ToYeK (MpUMeHseMblx B KomaHaax JlomaHas,
lMoeepxHocmb no cemu mo4ek, Maccue no mabnuye v op.) Tenepb MoryT
ncnonb3oBaTbes annbl TEKCTOBLIX Tabnuy, *.csv.

HopaboTaHa komaHga Pukcayusi KomrnoHeHmos. Ecnu domkcmpyetcs napa KOMNOHEHTOB,
Yy4YaCTBYIOLLMX B CONPSXKEHUMU, TO 3TO CONPSKEHME aBTOMaTU4eCKM UCKIYaeTecs 13
pacyeTa.

MosiBuNack BO3MOXHOCTb KnaBMaTypHOW NPUBA3KN K Ha4any TeKyLlwen cMcteMbl KoopavHaT

npn BCTaBke KOMIMNOHEHTA B C60pKy. [ns atoro HY>XHO HaXXaTb KOMOMHaLMIO KnaBuLu
<Ctrl> + <0>.

pagpuyeckue AoKymeHMbI

1.

[MosiBunacbk BO3MOXHOCTb yrpaBrieHnsa Homepamm 0603Ha4YeHUIN U3MEHEHWIA: MPU
CO3[4aHuKn UnNun pegakTupoBaHun ob6o3HadeHns cneayeT BblbpaTb HYXKHYHO rpynny
Hymepauun n3 cnucka Hymepayus Ha NaHenu ceonctB. O6o3HaveHne byaeT nobaBneHo
B BbIOpPaHHYO rpynny 1 nonyynT nepsbii CBOOOAHbLIM HOMEP U3 Hee. Takum obpasom,
CO3aB HECKOMbKO rpynn Hymepauumn, MOXHO HauMHaTb Hymepaumo 0003Ha4YeHUI
N3MEHEHUIN 3aHOBO, HaNpPUMepP, Ha KaXK40M NUCTE YepTexa.

Mpu ncnonb3oBaHUM KOMMbOTEPA, OCHALLLEHHOTO NPOLECCOPOM C HECKOMBbKMMU 4pamMu 1
AOCTaTOYHbIM KONMYECTBOM onepaTtmBHon namaTu (oT 8 'B), MOXHO yCKOpUTbL co3aaHue u
nepecTpoeHne accounaTUBHbIX BUAOB 3a CHET MX NapannensHon o6paboTku. Beibop
cnocoba o6paboTKn NPON3BOANTCA B Auarnore yrnpasrieHus CUCTEMOMN.

MosiBunack BO3MOXHOCTb NapamMeTpusaunm cpeaHen ToUKkM oTpeska (paHee 3Ty TOYKY
MOXHO GbIN1I0 UCMONBb30BaTb TONLKO ANS NPUBA3KN).

Paboma c nepeMeHHbIMU

MosiBunachk BO3MOXHOCTb COXpaHEHMS BblpaXXeHuin B hanin n YTeHUs BblpaXXeHUn N3 3Toro
danna. ann aona xpaHeHus BblipaXXeHU HasbliBaeTca collection.law n HaxoanTCs B TOW e
narnke, rae koHdurypaumoHHble dannel (KOMPAS.cfg, KOMPAS.dsk, KOMPAS.prj).

3anucb BblpaXeHnda npon3soamTcA C NOMOLLbIO KOMaHAdbl CoxpaHumb 8blpa{eHue. OHa
OOCTYynHa B MEHIO Cepeuc OkHa nepemMeHHbIX, a Takke B KOHTEKCTHOM MEHIO 3TOIo OKHa "
B KOHTEKCTHOM MEHIO NoJid BBOAA BblpaXXeHuUda B gunanore Bcmaeska mamemamu4ecKo20
8blIPa>xKeHusl.

UTeHne BbipaXkeHUsi Npon3BoanTCs nyTem Bbibopa ero us rpynnel M3 ¢hatina Konnekyuu B
Avanore Bcmaeka MameMamu4ecKo20 8bIPaXKeHUs.

Tekcmoebie Q0KyMeHmMbI U crieyugukayuu

1.

MosiBUnack BO3MOXHOCTb Ha3HaAYeHMs NPOM3BOSIbHOIO oopMaTa AOMONMHUTENbHbLIM
nmMcTaMm TEKCTOBOIo OKyMEHTa MUnu cneumdukauumn (paHee 3T NUCTbl UMENN Takon xe
dopmar, kak OCHOBHbIE NUCTLI). B CBSA3M ¢ 3TMM B AMarnore HacTPOWKN AOMONHUTENbHBLIX
NMCTOB MosiBUnack kHonka ®opmam.

Mpw paboTe ¢ TEKCTOBLIMU AOKYMEHTaMU 1 cneumdmkauusMm ctan goctyneH MeHedxep
dokymMeHmMa. B HeM MOXHO NPOCMOTPETb Y CMEHUTbL UCMONb3YEMbIE B [JOKYMEHTE
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0hopMEeHNst OCHOBHbIX U AOMONHUTENbHbLIX JIMCTOB (ANS cneumMdukaunm — CTUMb,
MCNOMNb3yeMbl ANsi OCHOBHbIX NMUCTOB cneundukauumn), ons AONONHUTENbHbIX NUCTOB
BO3MOXHO TaKXe BbINONHEHME crneayoLwmnx AencTBuin: fobasneHune, yaaneHue,
n3MeHeHve popmaTta, KpaTHOCTU U OpUEHTaLUN.

Mpun paboTe ¢ TEKCTOBLIMU JOKYMEHTaMu U cneundukaunusMm Ha MHCTPYMEHTarnbLHON
naHenu MeHedxepa GoKymMeHmMa JOCTYNHAa KHOMKAa BbI30Ba HAaCTPOEYHOro avarora (oH
OTKpbIBaeTCA Ha Bknaake Tekywjuli dokymeHm), a npu paboTe co cneunukaunuamm —
Takke KHoMKa Bbli3oBa KoMaHabl Hacmpolka cneyugukayuu.

Umnopm u akcnopm

1.

2.

MosiBunachk BO3MOXHOCTb MMMNOpTa Ayr U NomaHbIX 13 channos copmata STEP, a Takke
akcnopTta atux obvekToB B hannbl dopmata STEP.

MosiBunack BO3MOXHOCTb HACTPOWMKM nmnopTa mogenen uns opmarta STEP 1 skcnoprta B
3TOT hopmart. [Ana HacTponkM nMmnopTa BeIBpaHHOro danna Hy>XHO Bbi3BaTb KOMaHAY
OmkpbImb ¢ napamempamu N3 KOHTEKCTHOIO MeH0 KHOMkM OmKpbImb ananora
OTKPbITUS balinoB, a Ansa HaCTPOMKM 3KkcrnopTa — KomaHay CoxpaHums ¢ napamempamu
N3 KOHTEKCTHOIO MEHI0 KHOMkn CoxpaHumse guanora coxpaHeHus dannos. B
NosiIBMBLLEMCS Anarnore MOXHO ykasaTtb, Kakue Turbl 06bekToB cnegyeT MMNopTMpoBaTh
NN 3KCNOPTUPOBATL: KpMBbIE, TOYKM, MOBEPXHOCTU UMK TeNa, a Takke BKYUTb UMK
OTKNOYNTb Nepeady useTta. Npu 3anMcym MOXHO Takke OTKIHYUTb IKCNOPT HEBUANMbIX
06BEKTOB 1 OTpeaakTMpoBaTb MHPOPMaLMIO O JOKYMEHTE: UMS aBTopa, Ha3BaHue
opraHv3auumn, KOMMEeHTapun.

lNMpuknadHbie 6ubnuomeku

1.

HopaboTaHa bubnmoTteka n3obpakeHnin CBapHbIX LLUBOB: TENEPb NapamMeTpbl LBOB
3agaloTcs He B gnanorax, a Ha Nanenu ceonctB. KomaHabel Cmbikoeol ceapHoOU wioes,
To4eyHbIl ceapHoOU woe 1 Yenoeol (maepoebil, HaxJ1IeCmoYHbIU) ceapHOl wWos
o6beanHeHbl B ogHy — CeapHoU woes. NepepaboTaH ananor HaCTPOWMKK n3obpaxeHun
CBapHbIX LUBOB.

HopaboTtaHa Cnctema npoyHocTHoro aHanmsa APM FEM ana KOMIMAC-3D:

- [pobGaBreH BblBOA yKkasaTernen MakcumanbHbIX/MUHUMaIbHbIX 3HAa4YEeHWUI Ha KapTax
pe3ynbTaTos,

- [pobGaBrneHa BO3MOXHOCTb NPOCTAaHOBKM NOMb30BaTENbCKUX BLIHOCOK Ha KapTax
pe3ynbTaTos,

- pobaBneHbl pUNbTPbI BUAA Ha MakcUMarnbHble/MUHMMAaTbHbIE U NOMb30BaTeNbCcKMe
3HayeHus,

- B AMaror, nokasbliBaloLLMin pe3ynbTaT pacdeta CoGCTBEHHbIX YacToT, fobaBneHa
NHOpMaLMS 0 MoAarbHbIX Maccax KOHCTPYKLMN,

— pobGaeneH HOBbIM MeTop, pacyeTa cobcTBeHHbIX YacToT — MKL Subspace.

Omnu4us eepcuu 13 om eepcuu 12 SP1

O6uwee

1.

Tenepb odopmneHne, NPUCBOEHHOE YEPTEXY UM TEKCTOBOMY JOKYMEHTY, BHEAPSeTCA B
3TOT YEPTEX UIN TEKCTOBbLIA AOKYMEHT, @ CTUIb, MPUCBOEHHbLIN cneundurkaumm — B 3Ty
cneundukauyuo. brnarogaps 3ToMy CTaHOBUTCA BO3MOXHbBIM OTKPbITUE AOKYMEHTA B
oTcyTCTBUE BMONMoTekmn *lyt, cogepkallen npucBoeHHoe emy ocopmrieHme (ctuns). B 10
Xe Bpemsl JOKYMEHT COXpaHseT CBsA3b ¢ bubnuotekon *lyt, Gnarogapsa 4emy BO3MOXHO
o6GHoBMNeHMe ohopMneHns (CTUNA) LOKyMeHTa Nocre ero peaaktupoBaHmsa B Gubnmoreke.

Monb3oBaTenb MOXET BKMNOYMTb aBTOMaTn4eckoe obHOBNEHNE 0dopMnIeHuns (CTuns) B
awnanore, Bbl3abiBaeMoM komaHaon Cepeuc — lNapamempsl... — Cucmema — Obwue —
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O6Hoe1eHue oghopmsieHUss O0KymeHmoe. Bo3aMoXXHO Takke 06HOBNeHMe ohopMeHuns
(cTuns) Bpy4yHyto ¢ noMmoLbio komaHabl Cepsuc — lNMepeyumamb oghopmiieHue
(cmuns).

lNpumeyaHue. Ctnnu cneumdmrkauumn, UCNonb3yemble B ONMCaHNGX crneumdukauun, Toxe
BHeOPSAOTCA B JOKYMEHThI.

Tenepb B crnyyae, ecniv OTKMOYEHO CoOXpaHeHue npeablayLen Konuu, BO BpeMs 3anmcu
AOKyMeHTa co3faeTtcs dhann ¢ ero npeablaywen pegakumen B TOW Xe narke, ¢ TeM xe
MMEHEM, HO C paclumpeHnem bak, KOTopbIn yaanseTcs, ecnm coXpaHeHue NpoLUio WTaTHO.
Ecnu ke npy coxpaHeHun JOKyMeHTa Npon3oLLIIo aBapuiHoe 3aBepLueHne paboThbl
cuctemsl, To bak-hann octaeTcs, U ero MOXXHO UCNoNb30BaTh AS1s1 YACTUYHOIO
BOCCTaHOBMEHUs fokyMeHTa. (PaHee bak-thanin cosgaBancs TOMNbKo Npu BKAOYEHHOM
COXpaHeHun npeabiayLen Konuu.)

B ananor HacTponkn pasmepa 3Ha4koB (Bbi3blBaeMbIi koMaHaon Cepeuc —
lNMapamempsl... — Cucmema — SkpaH — Hacmpoliika uHmepgpelica — Pasmep
3Ha4koe) [obaBneHbl:

- rpynna lMaHensb ceolicme — AN 3a4aHWsA pasMepa 3Ha4YKoB Ha Bknagkax NaHenu
CBOWNCTB 1 Ha MaHenu cnewumanbHOro ynpasneHus,

- none Jepeeo dokymeHma — Ans 3agaHus pasMmepa nuktorpamm B [lepeBe YepTtexa u
B [lepeBe moaenu,

- onuusa n none EQuHbIU — ANs 3a0aHnsa pasMmepa 3Ha4YKkoB, OOLLEro Anst naHenew,
MeHIo 1 [Jepesa.

KomaHga Mony4yumpb nuyeH3uro Ha cneyugukayuro B MeHio Cepsuc n
COOTBETCTBYHOLLASA ONuUMs B Ananore ynpasreHus NIMUEH3NsIMU NepenmeHoBaHa B
Paspewumb pabomy co cneyugukayuell. Quanor ynpasneHns NMLEH3saIMm
nepeMMeHoBaH B Ananor ynpaBneHns CUCTEMON.

Mpw HacTpovike knasuL BbICTPOro BbI30Ba KOMaHZ NosiBUNAack BO3MOXHOCTb Ha3Ha4YeHus
KOMaHAaM OAMHOYHbIX KNnaBuLl (paHee MOXHO OblNo 3agaBaTh TONbKO COMETaHUS
KnaBuLL).

MosiBunacb BO3MOXHOCTb UCMpaBneHns B hannax rpapmnyeckmx JOKYMEHTOB U
crneunduKkaumn HEKOTOPbIX OWNBOK, NPEeNsaTCTBYOLWNX OTKPbITUIO dhanna. [na aToro
CnyxuT koMaHga OmKpbImb ¢ NpPo8epKoul... B MeHo dadin.

MckniodeHa Bo3aMoxXHOCTb nHTerpaunmn KOMIMAC-3D ¢ cuctemammn PDM yepes nHtepdgeinc
ODMA. B cBs3u ¢ 3TMM yaaneH ananor HacTPponKW yrnpaBneHnss AOKyMeHTamu,
Bbl3blBaBLIMICA KoMaHaon Cepeuc — lNMapamempbl — Cucmema — Palisnibl —
YnpaeneHue dokymeHmamu.

MosiBunacbk BO3MOXHOCTb Bblibopa dhopmata carna — emf unm bmp, — koTopbin 6yaeT
ncnonbs3oaH npu Bctaske KOMIMTAC-0oKyMeEHTOB B Apyrne AOKYMEHTbI C MOMOLLIbHO
TexHonorun OLE. 3Ta HacTponika npon3BoguTCcs B guarore, Bbi3blIBAEMOM KOMaHAoM
Cepeuc — Mapamempel... — Cucmema — O6wue — OLE.

TpexmepHoe modesniuposaHue

1.

Hob6aBneHbl HOBLIE KOMaHAbI NOCTPOEHUA KPUBbIX:

- Kpueasi no 3akoHy — no3BonseT NoCTPOUTb KPUBYLO, 3a4aHHYI0 NapaMeTpuyeckumMm
YpaBHEHUSMU B NPSAMOYTOfbHON, LUINMHOPUYECKON Unn chepnyeckon cucteme
KoopauHar.

- CnnaliH Ha No8epxHOCMU — MO3BOMSET NOCTPOUTL CMfarH MO TOYKaM Unm no
nontocam, nexalimim Ha ykasaHHoW rpaHun. B cnyyae cnnaHa no To4kam BO3MOXHO
yrnpaBreHune kacaTernbHbIM BEKTOPOM CrsianHa B BepLUMHAX.

— JluHus1 o4epka — NO3BOMNSET MOCTPOUTL NIMHUIO OYepKa yKasaHHOW NOBEPXHOCTU Npu
BbIOpaHHOM HanpasfeHun B3rnsiaa.

- W3onapamempuyeckasl Kpueasi — Nno3BossieT NoCTPOUTb M30MNapaMeTPUYECKYHO
KPUBYIO YKa3aHHOW rpaHm, NPOXOAALLYI0 Yepes 3aJaHHYI0 TOUKY 3TON rpaHu.
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Ipynna uzonapamempu4ecKkux KpuebIX Ha Mo8epxHOCmMu — Nno3BonseT NoCTPOUTb
rpynny naonapameTpuyecknx KpMBbIX Ha ykasaHHOM rpaHn. Konnyectea KpuBbIxX
Ka)kgoro HanpasrieHnsa MoryT 6biTb pasnmyHbiMU. BO3MOXHO BKMOYEHME B rpynny
rPaHUYHbBIX KPUBBIX.

Kpueasi no deym npoekyusiMm — no3BonsieT NoCTPOUTb KPUBYHD, YKasas ABa 3CKMU3a,
CcoAepXallux opToroHasnbHble NpoeKkuun ByayLien KpMBOM Ha NITOCKOCTU 3TUX 3CKMU30B.
lMpoekyuoHHas Kpueasi — NO3BOMSET NOCTPOUTb NPOEKLMNIO YKa3aHHOW KpUBOW Ha
BblGpPaHHY0 NMOBEPXHOCTb.

KoHmyp — no3BonsieT NoCTpOoUTb KpuBY Mo 06bekTaMm (KpuBbIM, pebpaM, NMHMAM
3CKKu3a), COeaUHSIIOLLIMMCSA ApYr C APYroM "Lienoykon”.

KHOMKK BbI30Ba KOMaHz Mo yMOn4aHuio pasmelatoTcsl Ha naHenu lipocmpaHcmeeHHble
Kpueble U moYKuU.

[lopaGoTaHbl koMaHAbl NOCTPOEHNSI KPUBbIX:

Kpueasi ckpyaneHusi: kpuBble, nexalume Ha 0gHOW MOBEPXHOCTU, TeNnepb MOXHO
CKpYrnnNTb KPUBOW, fieXallen Ha 3ToM Xe NoBepXHOCTU. [1ns aToro crieayeT BKAYUTD
onuuto Mo noeepxHocmu Ha [laHeny CBONCTB.

HYunuHdpuyeckas cnupans: B cnocobax Mo yucny eumkoe u esicome v 1o waay
euUMKoe U ebicome MNOSBUIICA HOBbLIV BapuaHT onpeaeneHus BolcoTbl — 1o nnockou
Kpueou. JTOT BapuaHT NO3BOMSET co3faTb Cnvparib, OCb KOTOPOM MMeeT hopMy
NMHUKN B YKa3aHHOM 3CKU3e.

lpocmpaHcmeeHHbIU cnnatiH: hopmy CnrarnHa, NnocTpoeHHoro fllo moykam, Tenepb
MOXHO OTpefaKkTMpoBaTh, 3a4aB MNOSIOXEHWe KacaTenbHOro UM HoOpMarnbHOro BEKTopa
N BENUYMHY KacaTernbHOCTU NN KpUBK3HbI. [1na nepexona K peaakTupoBaHuio popmbl
cnnamnHa crieqyeT ykasaTtb Nobyto ero BepLunHy 1 HaxaTb KHOMKY YrnpaesieHue
¢gopmoli cnnaliHa 8 eepwuHax Ha [NaHenu cneumnansbHOro ynpasneHus.

NomaHnasn v lNMpocmpaHcmeeHHbIU cryalH: NosiBUNack BO3MOXHOCTb onpeaeneHns
NonoXeHns co3naBaeMou BEPLUMHbBI MyTEM 3aaHnsA ee OTCTyrna OT yKa3aHHOW rpaHu
unu noBepxHocTu. [1na aToro cnegyeT akTMBM3MPOBaTh Nepeknodatens Omemyn om
OornopHol nogepxHocmu B rpynne CMmeweHue, 3afaTb NOBEPXHOCTb U BEMNNYUHY
oTcTyna.

[lo6aBneHa HOBas KOMaH4a NOCTPOEHNsI NOBEPXHOCTN — [ToeepXHOCMb COeQUHEHUS.
[Mo3BONSET NOCTPOUTL NOBEPXHOCTb, COEAMHSIOLLYI0 KDOMKM OABYX APYIrUX NOBEPXHOCTEN
no 3a4aHHOMY YCIOBMIO conpsikeHus. KHomka BbI30Ba KOMaHAbl MO YMOMYaHUI0 HaXoanTCA
Ha naHenn loeepxHocmu.

HopaboTaHbl KOMaHObl MOCTPOEHNS MOBEPXHOCTEN:

Yce4yeHue nogepxHocmu: nosiBMnacb BO3MOXHOCTb 6e3 Bbixoga u3 npouecca
yCeyeHns NoCTPOUTb N30MapaMeTPUYECKYO KPUBYIO FpaHn A51s MCNOMb30BaHNA B
KayecTBe cekyLlero obbekta. [Ina NoCTPOEHNSA KPUBOW CRYXKUT KHOMKA
U3zonapamempuyeckasi kpusas Ha [NaHenu cneynanbHOro ynpasnieHus.

3annamka: nosiBMIIacb BO3MOXHOCTb NMPOBEPKM NOBEPXHOCTU-3aMNaTky Ha Hanu4ve
camoriepecedeHnin. [1na BKOYEHWUS NPOBEPKM crefyeT akTMBU3MPOBaTh OMNumio
lpoeepka camonepeceyeHuli Ha [NaHenn CBOWCTB.

JluHeliyamasi noeepxHOCMb: B Criy4ae, eCcriv HanpasnsawLmMe UMET OOUHAKOBOE
KONIMYECTBO BEPLUUH, MOXHO BbliOpaTb BapuaHT NOCTPOEHUS, NPU KOTOPOM
COOTBETCTBYHOLUME BEPLUMHBLI COEQUHAIOTCA pebpamu. [na aToro crnefyeT BKYnTb
onuuto Mo eepwuHam Ha Bknagke NMaHenu ceoncTB Pa3bueHue.
UmnopmupoeaHHasi nogepxHOCMb: NOSIBUNACh BO3MOXHOCTb NOCTPOEHUS
MHOrorpaHHOM NMOBEPXHOCTU (Kaxaasi rpaHb KOTOPOW umeeT (popMy TpeyronbHUka) no
TOYKaM NyTEM YTEHMS KOOpAUHAT Tovek M3 dpanna *.ixt, *.xIs unn *.ods. Cesa3b
NoBEPXHOCTU € hannom He obpasyeTcs.

MepepaboTtaHa komaHaa JIuHust pa3bema: 0oOaBreHbl BO3MOXHOCTU pa3bueHnsa no
KPUBbIM, NIEXAaLLUMM Ha NOBEPXHOCTU, MO JINHWN NepPeceYeHnsi C NIIOCKOCTbIO UK rpaHbio. B
CBS3M C 9TUM KOMaHAa nepevMeHoBaHa B Pa3bueHue nogeepxHocmu 1 nepeHeceHa n3
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10.

MeHo Onepayuu B veHo Onepayuu — lNoeepxHocmb. KHomnka Bbi3oBa KOMaHAbl
nepeHeceHa ¢ naHenu BcriomozamesibHasi 2eomempusi Ha naHenb lloeepxHocmu.

MosiBNacb BO3MOXHOCTbL OTMEHbI U NOBTOpPa AENCTBUIN NPU MOAENNPOBAHMUM C MOMOLLIbIO
komaHg OmmeHumsb v lMoemopume.

MosiBuNack HoBasi KOMaH4a NOCTPOEHUS NUCTOBOro Tena — Obevalika. Obevanka
dopmupyeTcsa NyTeM BbiaaBNMBaHus (C YKITOHOM unun 6e3) ackm3a B HanpasneHuu,
nepneHanKynsipHOM ero nockoCTU, U NPUAaAHNEM TOMLWMHbI MONYy4YMBLUENCA NOBEPXHOCTH.
Ha gyroBbix cermeHTax n Ha CTblkax CerMeHTOB 3CKM3a aBTOMaTM4eCckn oopMUpYyTCS
crmbbl. Ecnn ackus 3amkHyT, TO obevanika CTpouTcs ¢ 3a30poM. Nonb3oBaTenb MOXET
yNpaBnsaTb NOMOXEHNEM U LUMPUHON 3a3opa.

NopaboTtaHbl komaHabl Onepayusi ebidasnueaHusi, Boipesamb ebidagnueaHuem,

lMoeepxHOoCcMb ebi0aenIuUBaHUSI:

— B Ka4yecTBe CeyveHus Ternepb MOXET UCNOMb30BaTbLCA HE TOMNbKO 3CKM3, HO U rpaHb, U
NPOCTPaHCTBEHHAs KpmBas (B TOM YMCHe KOHTYP),

- HanpasreHve BblaBnMBaHUSA MOXHO 3adaTb, yKasas MIoCKUA UNN NPAMOSNMHENHBIN
06beKT NGO NOCTPOMB BEKTOP.

[opaboTtaHbl kKoMmaHabl Onepauusi epaweHusi, Boipezamb epauwieHuem, lNloeepxHocmb

epauweHus.

— B Ka4yeCTBe CEYEHUd Ternepb MOXET UCMONb30BaTLCS HE TOJLKO 3CKM3, HO U FpaHb, U
NPOCTPaHCTBEHHAs KpuBasi (B TOM YMCIE KOHTYP),

— OCb BpaLleHMst MOXHO 3adaTb, ykasaB fto60om NPpsIMONTIMHENHbIV OOBEKT, UM NOCTPOMB
BCMOMOraTesbHY OCb, HE BbIXOAS M3 MpoLecca,

fAobaBneHbl cnocobbl onpefenexus yrna BpalieHus: Jo noeepxHocmu, [Jo eepuwuHbI.

MepepaboTaH (hyHKUMOHAN NOCTPOEHUS MaccuBoB. VckntoveHbl KoMaHabl ANg NOCTPOEHUs
MacCcuBOB 0OBLEKTOB ONpeAeneHHoro Tuna — 3r1IEMEHTOB, KOMMOHEHTOB, FTEOMETPUYECKNX
obbekToB. BMecTo HMX BBeAeHbI yHMBEpcanbHble koMaHabl: Maccue no cemke, Maccue
no KoHYyeHmpu4veckol cemke, Maccue edosib Kpueol, Maccue no moykam, Maccue
no mabnuye (HoBas KomaHaa), 3epkasnbHbIl maccue, Maccue no obpasuyy. 3t
KOMaHAbl cOGpaHbl HAa HOBOW MHCTPYMEHTanbHon naHenu Maccuesi.

O6wWwwuii nopsiaok paboTbl NPY NOCTPOEHMN MAaCcCVBOB CrieayroLwmii: BelGop Tuna
KOnMpyeMblx 06bEKTOB (TOYKa, KpMBasi, onepauus, Teno, NOBePXHOCTb UM KOMIMOHEHT),
ykasaHue o6beKToB, 3aaHne napaMeTpoB MaccuBea.

lMpumeyaHue: KOMNOHEHT He MOXeT ObITb KOMMPYyeMbIM 06 bEKTOM s 3epKaribHOro
mMaccuea; 4ns Maccmsa no obpasuy KonmpyembiM 06 bEKTOM MOXET ObITb TONBKO
KOMTMOHEHT.

KomaHga Maccue no mabnuye — aHanor Maccvsa rno To4kaMm, HO TOYKWU ANst HEro
CTPOATCA MO KOOpAMHaTam 13 harina; BO3MOXeEH BbIGOp CUCTEMbI KOOPANHAT:
NpsIMOyronbHas, UuMnuHapuyeckas unu cgepuyeckasd. Maccvs no tabnvue coxpaHseT
CBs3b C hannom, T.e. Npu U3MEHEeHUN 3Ha4YEeHNn KoopanHaT B dhanne naMeHsaeTcs
NosIoXXeHMEe IK3EMMNNAPOB MaccuBa.

[opaboTaHbl NpoLecchl Co3aaHns creayrLLMx MacCUBOB:
- MO TOYKaM: Tenepb MOryT UCMONb30BaTbLCS HE TONbKO TOYKW 3CKM3a, HO U NMtobble
TOYeYHble 06BEKTLI MOAENM;

- no 06pa3uy: pa3mMeLlleHne 3K3eMnAapos BO3IMOXHO nnbo cornacHo napameTpam
MaCCI/IBa-O6p83LI,a, nunbo ¢ CoXpaHeHneM B3aMMHOIro pacnosyioxXeHuna Konmpyemoro
KOMMNOHEHTAa N YKa3aHHOIro aKksemnnsapa MECCI/IBa-O6pa3LI,a;

- MO ceTKe: K BapnaHTaM noctpoeHns Ocmaenssmsb Konuu eHympu cemku v
YOansamb konuu eHympu cemku nobasuncs BapnaHt Konupoeamb moJsibko 83071k
ocelr;

-~ 1O KOHLIEHTPUYECKOW ceTKe: NosiBuracb BO3MOXHOCTb BbiGopa HanpaBneHus
KOMMpOoBaHUs B paguanbHOM HanpaBrneHUK: K LEHTPY UK OT LEHTpa;

- MO ceTKe, N0 KOHLEHTPUYECKON ceTKe: NosiBunacb BO3MOXHOCTb 3aaTb HOMEP,
KOTOPbIV AOMKEH MMETb B MacCUBE KOMMPYEMbIA OOBEKT (ymMonyaTenbHbl HoMep —
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11.

12.

13.

14.

15.

16.

17.

18.

1.1, npu ero USMEHeHM MmaccmB «capuraeTcAa» OTHOCUTESIbHO KOMUpyemMoro obbekTa
Tak, YTobbl 3TOT OOBLEKT 3aHSAN B MaccuBe no3numnio C yka3aHHbIM HOMepOM).

MosiBUNCA HOBLIW TUN KOMMNOHEHTa cOOpKkKM — nokanebHas getanb. OCHOBHOE OTNnyune
nokanbHOW Aetanun oT 0ObIYHOM COCTOUT B TOM, YTO NoKanbHasi Aetanb COAEPXUTCH B
cbopke Lenukom, a He B BUAE CCbISIKM Ha BHewWHU pann *.m3d. JlokanbHyto getanb
MOXHO CO3aTb HEMOCPEACTBEHHO B cOOpKe, BCTaBUTb B COOPKY 13 hanna getanu nnm
ckonupoBaTb 13 apyron c6opkn. Kpome Toro, B nokanbHy0 Aetanb MOXHO npeobpas3oBaTb
NOCTPOEHHOE B cOOpKe Teno.

MosiBunack kKoMaHaa M3MeHUmMBb MoJsioXKeHue, No3BOSSIOLLAsA Co34aBaTh B MOAENM HOBbIE
Tena u NoBepxHOCTW NyTeM caBura u noBopoTa umetonxcs. MNMpu HacTpoiike napameTpoB
onepauun MOXHO OTKIYUTL OTOBPaXKeHe B MOAENN UCXOOHOrO Tena U noBepxHoOCTU.

MosiBUNacb BO3MOXHOCTb BU3YyasilbHOW OLIEHKW NadKoCTM NOBEPXHOCTEN. [Ansa aToro
CNYXWUT cneumanbHbli pexmMm oTobpakeHns MoAenu, B KOTOPOM BCE rpaHu MOAenu
NPEeACTaBnATCA 3epkanbHO OTpaXaroLwmMMm oKpyxatoLyto cpeqy. o ymonyaxumto
oTpakaeTcsi noniocaTas MOBEPXHOCTb — «3ebpay. BknoyeHne atoro pexuma
npou3BoanTCs komaHaon Bud — OmobpaxeHue — lpoeepka anadkocmu
nosepxHocmu. [Nonb3oBaTeNb MOXET HACTPOUTbL NapaMeTpbl M300paxxeHus,
oTpaxaroLerocs B rpaHax mogenu. [ina atoro cnyxut komaHaa Cepeuc — lposepka
2s1adkocmu nosepxHocmu.

PacLumpeHbl BO3MOXHOCTM paboThbl C 3CKU30M:

- TMosiBUnack BO3MOXHOCTb NPUBSI3KM K NPOEKLUsIM 06 bEKTOB MOAENM Ha NIOCKOCTb
3CKM3a — A5t 3TOro HY>XHO NPOCTO yKa3biBaTb 0ObEKTbl B OKHE Mogenu. B meHio
kHonku lMpuesi3ku noGaBneHbl KOMaHabl, yNpaBnstoLmMe NPUBS3KON kK 06 bekTam
mogenu: lpuesizka k anemeHmMam modesiu n TonbKo K 8UGUMBLIM 35IeMeHmMmam
modenu. B pesynbTaTe BbINOMHEHMS NPUBSI3KM B 3CKM3e CO3aaeTcsl crneumarnbHbIi
00bEKT — BCrioMoraTernbHas Npoekums. BkroyeHne 1 oTkNoYeHne oTobpaxeHus
BCromMoraTtesbHbIX NMPOEKLMIA B 3CKM3e NPOU3BOAUTCS KHOMKON Bcriomo2amesnbHbie
npoekyuu Ha naHenn Tekyujee cocmosiHue.

- [MosiBnnack BO3MOXHOCTb yAaneHusi U3 3cku3a BCroMoraTesbHbIX NPOEKLUI OGbEKTOB
MOZENM, KOTOPbIE€ HE MOTYT OblTb KOPPEKTHO NEPECTPOEHbI. [N 3TOro CNy>XUT KomaHaa
Yoanums owu604HbIe NpoeKyuu, JOCTYNHas B KOHTEKCTHOM MEHI0 3CKM3a, KOTOpPbIN
OTMEYeH KaK OLUIMBOYHBIN.

- BeepaeHa guarHoctuka onpeaeneHHOCTM 3CKM3a: NOMHOCTbIO onpeaeneHHbI CBA3SMU U
OrpaHVYeHNsIMIN 3CKN3 oTMeYaeTcs B [lepeBe MoAenu 3HaKOM «+», He MOJTHOCTbHO
onpeaeneHHbIi — 3HaKOM «-», NepeonpeaeneHHbln — 3HakoM «!».

MosiBUNUCH HOBbIE KOMaHAbl OUNbTPALUMN 0OBEKTOB: PuIbMpPo_amb KOMIOHEHMbI,
®dunbmpoeamsb mena, Punbmposams noeepxHocmu, Pubmpoeamsb ICKU3bI,
®unbmpoeams Kpuebie, Punbmposams cucmemMbi KOopouHam, Punbmpoeams
KOHMpPObHbIe U npucoeduHuUmesibHblie moy4ku, ®unbmpoeamsb MOYKU,
®dunbmpoeamsb anemeHMbI oghopmeHusi, Punbmpoeamb pe3bObi. ATV KOMaHAbI
MOryT paboTaTb COBMECTHO C MMEBLLUUMWUCS] paHee: HanpMMep, ecni Bbi3BaHbI
OOHOBPEMEHHO KOMaHabl @usibmpoeams eepwuHbl  PunbmMpoeamb NoeepxHocCmu,
TO U3 BCEX BepLUMH ByaeT AOCTyneH BbIOOp NLb BEPLUMH NOBEPXHOCTEN.

HopaboTaHo conpsbkeHne Mod ya2s1oM: NosiBUIIacb BO3MOXHOCTb 3a4aHus MITOCKOCTH, B
KOTOPOW OOMMKEH N3MEPSATLCS Yron Mexay conpsiraeMbiMu obbektamu. MNnockocTb
3aflaeTcsa NyTeM ykaszaHus NeprneHanKynsipHon en ocu.

HopaboTaHo [JepeBo mogenu: Tenepb, €CNKU BKOYEHO OTODpaXeHne CTPYKTypbl Modenu,
BCe onepawun, OTHOCSILLMECS K OQHOW NOBEPXHOCTU, O0bEeANHSAIOTCA B pa3aen
MoeepxHocmb, BCe NOBEPXHOCTUN 06beamnHsATCA B pasaen loeepxHocmu, a Bce Tena
obbeauHstoTesa B pasgen Tena.

[opaboTaHbl onepaunn namepenns PaccmosiHue u yeon, [nuHa pe6pa v lNnow,adsb:
Tenepb C U3AMEPEHNEM MOXHO CBSI3aTb MH(POPMALMOHHYIO NEPEMEHHYI0, XPaHSLLYHO
pesynbTaT uamepeHus. [ing aToro npu BbINOSTHEHUM U3MEPEHUS CcrieayeT HaxaTb KHOMKY
Co3zdamb usmepeHue Ha NaHenn cBONCTB. MIamepeHus, ¢ KOTOPbIMW CBSI3aHbI
nepeMeHHble, oTobpaxatoTca B [lepeBe mogenu.

126



19.

20.

21.

22.

Mpy NOCTPOEHNM TOHKOWN CTEHKM B ABYX HANpaBleHUsiXx MOXHO 3a4aTb OTpuUaTeNbHYO
TONWMHY B OAHOM M3 HUX. DTO O3HA4YaeT yMEHbLUEHWNE TOMNLWMHbI B APYroM
HanpaBreHMn —TakuM 06pa3oM MOXHO CO3aBaTb TOHKYHO CTEHKY, OTCTOSILLYIO OT
NOBEPXHOCTW 3rIEMEHTA.

Mpun nocTpoeHun ackmsa ctana gOCTynHa komaHaa Becmaeka — PucyHOK. PUCYHOK,
BCTaBMEHHbIV B 3CKU3, BUAEH B MOAENM MOCIE BbIXO4a M3 pexnMma 3CKM3a; OH OCTaeTcd B
NNOCKOCTM 3TOrO 3CKM3a.

Ha naHenn PedakmupoeaHue c60pKu oCTaBrieHbl TONbKO KOMaHAbl Ansi 4o6aBneHns
KOMMOHEHTOB B COOPKY, MX caBura n nosopota B cbopke. OcTanbHble KOMaHabl (KOMaHAb!
€034aHusA TEN 1 BbINONTHEHMS Onepaumin Ha HUMKN) NePeHeCeHbl Ha NaHenb
PedakmupoeaHue modesnu.

WcknoveHa BO3MOXHOCTb HaCTpOVIKVI uBeTa akTMBHOIro KOMNOHEHTAa (KOMI'IOHeHTa,
penakTtnpyemoro B OaHHbIA MOMEHT B KOHTEKCTE C60pKI/1). Tenepb KOMIMOHEHT B
KOHTEKCTHOM pefakTnpoBaHMUN COXpaHAET CBOW LBET.

Fpaghuyeckue OoKymMeHmMbI

1.

[ob6aeneH HOBbIM TUM 00bEKTAa — YCINOBHOE NepeceyeHne, npeacraenstowee cobom
NMOCTPOEHHbIE TOHKMMW NMUHUAMU NPOACIKEHNS OO BEKTOB 40 NEPECEYEHNS N TOYKA B
MecTe nepeceyveHuns (Touka MOXeT OTCYTCTBOBaTb).

YcnoBHoOe nepeceyeHne MoOXeT (hopMMpoBaThLCS B 4OKYMEHTE MPW NMOMOLLM crieunanbHOM
KOMaHAbl Ycr108Hoe nepeceyeHue, a Takke Npu NOCTPOEHUN dacky UINN CKPYTNeHns.
KHonka Bbl3oBa koMaHbl Yc/108HOe nepeceyeHue no yMonyaH i HaxoaMTCs Ha naHenm
0O603HayeHus.

Kpome Toro, B MEHIO reOMETPUYECKOrO KanbKynaTopa npv BBoAE 3Ha4YeHWI KoopanHaT
nobasneHa komaHaa YcsioeHoe rnepecedyeHue, NO3BONAOLLASA CHATb KOOPANHATLI TOYKK
nepeceyeHns ykasaHHbIX 06 bEKTOB M CO34aTb UX YCIIOBHOE NEpeceyeHme.

HacTtponka ymon4yartenbHbiX NapaMeTpoB YCNOBHOMO NnepeceyeHnsi Npon3BoanTcs B
pasgene YcnoeHoe rnepeceyeHue ananora HaCTPonkn napameTpoB (Ha Bknagke Hoebie
doKyMeHmMbI — ONsi HOBbIX rpadynyeckmx JOKYMEHTOB, Ha Bknaake Tekywjul
OOKyMeHm — [Nsi TeKyLLlero JOKyMeHTa).

B cnuncok accounmpyembix 06beKTOB B Anarnore HaCTPONKM napameTpuyecKoro pexmma

pobaeneH o6bekT YcrnoeHoe nepeceyeHue.

YcoBepLUeHCTBOBaHbI NapameTpuyeckne BO3MOXHOCTH:

- pobaBneHbl HOBble KOMaHAbl HANOXeHUs orpaHnyeHnn: buccekmpuca,
3aghukcupoeamb OnuHy, 3agpukcupoeams yz2on, Touyka Ha cepeduHe Kpueou,

- B guanore HaCTPOMKM NapamMeTpU4eckoro pexmma nosismnack onunst ukcuposamso
OsluHy aemooceeol, KOTopas No3BoNseT aBTOMATUYECKN HaknaabiBaTb OrpaHNYeHne
¢hukcupoeaHHas nuHa Ha aBTOOCEBYIO B Clny4ae, ecnv x0T Obl 0gHa ee Touka
ocTaHeTcd cBobogHa OT OrpaHUYEHNI.

[opaboTaHbl KOMaHAbl MPOCTAHOBKN pa3MepOB:

- PaduanbHbIl pa3mep ¢ U3/IOMOM:

— MNosiBUNAachb BO3MOXHOCTb yrpaBrneHus N3fnoMoM: AnNvHaMu CerMeHTOB pasMepHon
NMHWK, YTIIOM M3rioMa (3HayYeHue yrina nsnomMa 3agaeTcs B Anarnore HacTPOWKM
napamMeTpoB pa3MepoB U ABNAETCS 00LWKUM ANs BCEro AOKYMEHTA),

- pobaBneHa BO3MOXHOCTb ynpaBneHus napaMmeTpamMmu pasmepa (NonoxeHne TekcTa:
Ha norike N Hag pasmMepHoOn NMHUEN, pa3meLLleHe CTPESoK U T.MN.) Ha BKNagke
lMapamempsi [NaHenn cBOWCTB,

— napameTpbl 0603Ha4YeHUs LEeHTpa Tenepb NOAYNHAOTCS 00LLEen HacTporke
(coenaHHOM B gmnanore HaCTPOMKN OCEBOW SIUHUK),

— Tenepb Npu nNocnegoBaTesibHOM yKadaHUM KOHLEHTPUYECKUX OKPY>XHOCTEN Unn ayr
aBTOMAaTMYECKM CO3AaK0TCS pa3MepHble NIMHUKN U3 OAHOro LeHTpa (yKasaHHOro ans
nepeon ayrn);
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PaduanbHbIii pa3mep: NosiBUNack BO3MOXHOCTb CO3aHUs paaunanbHoOro pasmepa c
HECKONbKUMI OTBETBIEHUAMU (OTBETBMEHUS POPMUPYIOTCA aBTOMaTUYECKM Mpu
yKasaHuu Oyr u/unm okpy>XHOCTel 0MHAKoBOro paguyca);

B KOMaHbl MPOCTAHOBKW YrMOBbIX pa3MepoB Ao6GaBneHbl HOBbIE CNOCOGbI MOCTPOEHUS:

— «NO TPEM TOYKaM» — OIS STOr0 HYXXKHO yKa3aTb CHaudasna To4YKy BepLUuHbl yrna, a
3aTeM TOYKM Ha ero CTOpoHax,

— «NO ABYM TOYKaM M OTPE3KY» — OIS 3TOr0 HY)XKHO yKasaTb CHayana nepByto CTOPOHY
yrna — OTpesoK, a 3aTeM ABE TOYKM Ha BTOPOM CTOPOHE yrna,

B 60MbLUMHCTBE KOMaHA NMPOCTAHOBKN pa3MepOoB NosiBUNach crneayroLne BO3MOXHOCTU

HacCTpOMKN napamMmeTpoB 6e3 obpalleHus k NaHenn CBOWCTB:

— aBTOMaTU4eCKOe MNepeknioveHme Mexay cnocobamm pasmeLleHns pasmepHom
Hagnucu Aemomamuyeckoe 1 Py4yHoe npu nepemeLleHnn Kypcopa,

- pasMeLleHne pasMepHOn HaaNMCK Ha Nosike — ANs 9TOro Haao nNepemMecTuTb
Kypcop, yaepxuBas HaxkaTon knasuwy <Ctrl>,

— NOBOPOT NOJIkM ¢ warom 90° — ans 3Toro crieayeT BpaLlaTh KOSIECO MbILLIM,
yaepxuBas Haxaton knasuwy <Ctrl>,

— aBTOMaTU4YECKMI Pa3BOPOT MOSMKN — Tak, YTOObI yron mMmexay Nosikon U BbIHOCKOWN
ObIn TyNbIM — NpY NEepeMELLLEHMN Kypcopa BreBO-BNpaBo, ECNK Nosika
rOpM3oHTarnbHasa Unn BBEPX-BHU3, €CNN NOSKa BepTUKarnbHas,

lMpumeyaHue: BO3MOXHOCTb (DOPMUPOBAHUSA MOMKN C NOMOLLBIO KnaBuwmn <Ctrl>
pobaeneHa Takke B 0603HaYEHME LWEePOXOBATOCTU; BO3MOXHOCTU NOBOPOTA C
warom 90° 1 aBTOMaTMYECKOro pa3BopoTa Nosku gobasneHbl B 0603HaYeHUs,
pasMellaeMble Ha norkax: FIMHUSA-BbIHOCKA, HOMEP MO3NLMK U T.1.

YcoBepLueHcTBOBaHa paboTa ¢ MakpoanieMeHTaMu:

BBeneH cneumnanbHbI pexnm peaakTMpoBaHUA MakpoarieMmeHTa. Bce 06bekThl,
CO3[aHHble B 3TOM pexume, aBToMaTmdeckm 4o6aBnsaoTCca B pegakTpyeMbin
MaKpoanemeHT. Kpome Toro, B 3TOM pexume A0CTYNHbl KoMmaHabl: Jobasumb
2eomMempuro — AN BKIOYEHUS B MAKPOIMEMEHT YXKE CYLLECTBYHOLLMX B JOKYMEHTE
06bekTOB 1 3adamb xapakmepHY MOYKy — ANS YKa3aHWsi NONTOXEeHNS
XapaKkTepHOM TOYKN MaKpoanemeHTa. [Anga BKNIOYEHUS N BbIKMOYEHNUST PEXMMA CYXUT
KHonka Pedakmupoeamb MaKpo3sieMeHm.

MosiBunack HoBasi komaHaa JIuHuUsI-ebIHOCKa 06 bekma, No3BossioLLast NPUCOEaNHUTD
K MaKpO3MeMEHTY NNHUIO-BLIHOCKY. Mpy pegakTMpoBaHMM MakpoanieMeHTa C NIMHUEN-
BbIHOCKOW MOXHO M3MEHATb KaK NOSIOXXEeHNe MakpoaneMmeHTa (Npy 3TOM HavarnbHble
TOYKM OTBETBIIEHMI IMHN-BBIHOCKN OCTAOTCSl HA CBOMX MECTax), Tak U KOHpuUrypaumo
NMHUN-BBIHOCKW (MPY 3TOM MaKpPO3IEMEHT OCTAeTCH Ha CBOEM MeCTe).

KHonku BbidoBa komaHg JJo6asumb ceomemputro, 3a0amb xapakmepHyro MoKy,
Pedakmupoeamb makpoanemeHm, JIuHUsI-ebIHOCKa 06 beKma HaxoasiTCS Ha HOBOM
naHenn Bemaeku u makpoasieMeHmMsbI. Takke Ha HEN pa3MeLLlaeTcsl KHOMKa Bbi30Ba
komaHabl Co3damb MakpoanemeHm. KHonka Pedakmupoeamb MaKpO3sieMeHm
OOCTyMNHa Takke Ha naHenn Tekywiee cocmosiHue.

PaCLLIVIpeHbI BO3MO>XXHOCTU pa6OTbI C MyNnbTUINMTNHNAMW: Tenepb CTaso BO3MOXHbIM yOandaTb
M BOCCTaHaBJ1IMBaATb y4aCTKN NUHWIA MyJ'IbTI/IJ'II/IHVIIZ.

YpaneHue y4acTKOB NIMHWI NPOU3BOANTCS C NMOMOLLBIO KOMaHg, Ycedb Kpusyto v

Yceub Kpugyro d8ymMsi moykamu.

[ns BOCCTaHOBMNEHNS LLeNOCTHOCTU NIMHUN MYTNbTUITMHUIA CO34aHbl HOBbIE KOMaHAbl, NO

YMOn4aHuIo HaxoasLumecs Ha naHenu PedakmuposeaHue:

- BoccmaHosumb yOanieHHbIU y4acmokK JIUHUU MyJIbmu/IUHUU — No3BOMnseT
BOCCTAHOBWUTb yKa3aHHbIE yAaneHHble y4acTKu NTMHUA MyNbTUNVHUIA UK BCE
yOaneHHble y4acTku B yka3aHHOM obnacTtu,

- BoccmaHoeumb Ues1ocmHoCcmb JIUHUU MyJIbMUJIUHUU — NO3BONAET
BOCCTaHOBUTb BCe yaarieHHble y4aCTKn y|<a3aHH017| JIMHUN MYNbTUINMUHUN.

MosiBnacb BO3MOXHOCTL 3a4aHNs NOMOXEHUS xapaKTepHoPl TOYKM 0bbekTa nyTem 4BHOro
3afaHna ee KoopanHat Uin cMeLleHna BOosib ocen CUCTEMBI KoopAauHart. Beopg KoopanHat
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10.

11.

U1 3Ha4YEeHNn CMeLLeHNs npon3BOoANTCA Ha [MaHenn cBOMCTB B cneumanbHOM npouecce,
KOTOprVI 3anyckaeTcd Wen4ykoM Mbliln Ha xapaKTepHoﬂ TOYKe OObeKTa.

HopaboTaHo [epeBo 4yepTexa:

- Tenepb BCE MMEIOLLMECS B BUAE BCTABKN BUAOB U (hparMeHToOB 00beaUHAIOTCS B
pasgensl Bcmaeku sudoe u Bcmaeku ¢ghpazmeHmos,

- B [epeBe 4yepTexa Tenepb 0TOOpakatoTCsl MaKpO3INEMEHTbl — OHU 0OBbEOUHSAIOTCS B
pasgen MakpoasiiemeHmMbI,

- B [epeBe yepTexa Tenepb oTobpaxaloTcst 00bEKTHI, BXOAALLME B COCTaB MOAENEN,
N306pakeHHbIX B acCoLuMaTUBHBIX BUAaAX: KpUBbIE, MOBEPXHOCTU, TeNa, KOMMNOHEHTHI,

- BO3MOXHO ynpasrieHne oTobpaxeHnemM pasaenos [lepesa YepTexa — Ans 3TOro
CNyXWT HaxoasLasacs B ero BepxHei yacTtu kHonka Cocrtas [lepeBa yepTexa.

MosiBMNack BO3MOXHOCTb paspyLLeHnsa opopMIeHns yepTexa, T.e. npeobpasoBaHus

paMKun 1 OCHOBHOW Hagnucy B Habop OTPe3KoB U TEKCTOB. [1ng aTOro Cnyxut komaHaa

Paspywumb oghopmsieHue, [OCTYNHAsH B KOHTEKCTHOM MEHI0 paMKuM U OCHOBHOW Haamnmcum

yepTexa.

HopaboTtaHa komaHga Pa3pywums:

— Tenepb OHa NO3BOSAET pa3pyLUMTb BOMBLUMHCTBO COCTaBHbIX 0ObEKTOB — Tabnuy,
pa3mMepoB, 0603HAYEHNN 1 T.1.

— BbI30B KOMaHAbl NPy HaXxkaTon knasuwe <Shiff> NONHOCTLIO paspyLwaeT 06beKThI,

COCTaBl1€HHbIEe U3 OpYyrnx COCTaBHbIX obbekToB (npm\nep: MYINbTUIMMHUA; OHa COCTOUT
N3 HEeCKOJIbKNX J'IOMaHbIX).

HopaboTaHbl rmobarnbHble NPUBA3KA:

-~ nosiBMNacb BO3MOXHOCTb BPEMEHHOMO OTKIHOYEHMSA BCEX OENCTBYIOLLMX rNobanbHbIX
NpUBA30K — AN 3TOro cneayeT yaepXuBaTb HaXXaTton knaesuwy <Alt>;

- KHOMKW YcmaHoeka 2106asbHbIX MPpuesi3oKk N 3anpemumab MPuesi3KU Ha NaHenu
Tekyw,ee cocmosiHue 3aMeHeHbI KHoMNKow lMpuea3ku; HaXaTue Ha camy 3Ty KHOMKY
BKITOYAET M OTKMNtoYaeT rnobanbHble NPUBS3KN, @ MEHIO KHOMKN COAEPXUT KOMaHAbI
Bbl6Opa NpMBA30K 1 ynNpasneHnsa nx paboTomn.

KomaHgbl MeHedxep ecmaeok eudoe u ppazmeHmos, Bcmasumsb uzobpaxeHue u3
euda Opyz020 Yyepmexa, Bcmasumb ¢ppacmeHm n Co3z0amb sIOKanbHbIU ¢hpacmeHm
Tenepb MOXHO BbI3BaTb HE TONbKO M3 MEHI0, HO 1 HaXXaTUEeM KHOMKM Ha HOBOW NaHenu
Bcmaeku u MmakpoasieMeHmabl.

Paboma c nepeMeHHbIMU

1.

PacwmnpeHbl BO3MOXHOCTU paboTbl C NepeMeHHbIMU:

- BBeAEHbl ABa HOBbIX TUMNA NEPEMEHHbIX: PYHKLMOHanNbHas (ee MMs SOIMKHO UMETb BUg,
f(x), B ka4ecTBe Bblpa)keHNs1 AOrKHa ObiTb BBeAEeHa OYHKUMS aprymeHTa) 1
WHTepBarnbHas (ee UM JOSMKHO BbITb 3aKIYEHO B KBagpaTHble CKOOKU, B KayecTBe
Bblpa)XeHWs1 AOMXKHbI ObITb BBEAEHbI rpaHuLbl MHTepBarna, Kaxaas U3 KOTopbIX MOXET
ObITb BbipaxxeHneM). [Npu BBoAE PyHKLMOHANBHOW N MHTEPBANbHOM NEPEMEHHLIX B
OkHe nepeMeHHbIX aBTOMaTUYeCKN co3gatoTcs pasgensl PyHkyuu  MHmepeanbi ons
pasMeLLeHns 3TUX NepPeMEHHbIX

- [pobGasneH apudmeTmnyeckun onepaTtop *# — BO3BeAEHME B CTEMEHb.

Co3zfaHa Konnekumst BbipaXXeHU 1 UX aNeMeHToB Ans BcTaBku B OKHO NepeMeHHbIX. B
KONNEKLUMIO BKIMOYEHbI UMEBLLNECS paHee onepaTopbl, PYHKUMM U KOHCTaHTbI, a Takke
fo6aeneHbl NpumMepbl YHKLUNIA (B TOM YMCie B NONSIPHbIX kKoopauHaTax) u
napamMeTpuyeckme ypaBHEHMS HEKOTOPbIX KPUBbIX. NS AOCTyNa K KONMeKUnn crnyxaT
KHONkM Bcmasumb KOHcmaHmy v Bcmaeumb ¢hyHKUYUIO Ha UHCTPYMEHTamNbHOW naHenmu
OkHa nepemeHHbIX. Bo3aMoxkeH Takxke 4OCTyn K Konnekuum npu co3gaHumn Kpueoti no
3aKOHY.
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Paboma co ceolicmeamu u om4yemamu

1.

MosiBUNack BO3MOXHOCTb Ha3Ha4YeHWsi CBOMCTB rpadpnuyeckum AOKyMeHTaMm (YepTexam m
parmeHTam) n ob6bekTam B HUX — BCTaBKaM BMAOB U hparMeHTOB, MaKpO3fieMEHTaM.
CeoricTBa 06bEKTOB rpapmnyeckoro AOKyMeHTa, Kak 1 CBOMCTBa OO bEKTOB MOAENN, MOXHO
npeacTaBuTb B BUAeE oT4eTa. B oTyeT no accoumaTMBHOMY YepTexy MOryT ObiTb BKIHOYEHDI
CBOWCTBa MOAEeNn, N300pakeHHOM B 3TOM YepTexe, U ee 06bekToB. OTYET No
rpadou4eckoMy AOKYMEHTY BCTaBNAETCH B 3TOT K€ JOKYMEHT.

[ns HasHa4yeHNs1 CBOMCTB JOKYMEHTY CNyXuT KomaHaa ®Pats1 — Ceolicmea Yepmexa
(gppacmenma), o6bekTy — komaHaa Ceolicmea ecmaeku euda (ecmaeku gppacmeHma,
MaKpo3sieMeHma) B KOHTEKCTHOM MeHI0 00beKTa, BblAeneHHOro B okHe unu B [lepese
yepTexa.

MosiBnncAa MHCTPYMEHT aAnga paboTbl CO CBOMCTBaMM OOBHEKTOB AOKYMeHTa — Pedakmop
ceolicme. OH No3BONSAET NpocMaTpmBaTh N N3MEHNATb CBOMCTBA 06bekToB 6e3
peaakTUPOBaHUA KaXXaoro U3 HUX No oTaenbHocTu. [Ans 3anycka Pedakmopa ceolicme
CNY>XUT OAHOMMEHHasn KOMaHAa, KHomMka Bbi30Ba KOTOPOW MO YMONYaHUIO HAaxoauTcs Ha
naHenu Omyemsel.

Mosieunack koMaHga Bemagumb omy4em, npegHasHayeHHas s BCTaBKM B TEKYLL N
rpacpmnyeckmin UnNn TEKCTOBLIN AOKYMEHT OTYET MO APYromMy rpapnyeckoMy OOKYMEHTY UIu
mogenu. KHonka Bbl3oBa KOMaHAbl MO YMOMYaHWIO HaXo0AnUTCs Ha naHen Omyemasi npu
paboTe ¢ rpadmyecknm AOKYMEHTOM U Ha naHenu Bemaeka e mekcm npu paboTe ¢
TEKCTOBbIM JOKYMEHTOM.

Mpn cosgaHumn oT4yeTa NOsIBUNAch BO3MOXHOCTb YKaszaHus TUMNOB 06BbEKTOB Moaenu
(KOMNOHEHTbI, NOKanbHbIE AeTanu, Tena) n o6bEKTOB BUAa YepTexa (MakpodNeMEHTbI,
BCTaBKM BUOOB, BCTABKM (bparMeHTOB), BKIOYaEMbIX B OT4YeT. [laHHasi HacTpolika
npoun3BoanTCsa Ha Bknagke O6bexkmbl [aHenu cBONCTB. ONEMEHTbI YNpaBeHns BKNagok
Omyem v lNMapamempbl NepPeKOMMNOHOBaHbI 6€3 N3MEHEHMA NPUHLMNOB UX paboTbl.

3HayeHreM cBonCcTBa obbekTa Tenepb MOXET ObITb CCbIfka Ha APYro O6LEKT 3TOro xe

AOKYMEHTa Unun cam AokymeHT. CoaepXnmbiM CCbINKN MOXeT BblTb 3Ha4eHne CBOMCTBA

BbibpaHHOro obbekTa unu Apyras u3BnedeHHasi M3 obbekTa TeKCToBasi UNn Yncrosas

nHdopmauus.

MNMepepaboTaH 1 AOMNONHEH Ananor HaCTPOWKM NapaMeTpoB CTUNS oTyeTa:

— YacTb HacTpoek nepeHeceHa B Ananor OghopmsieHue, ANSA BbI30BA KOTOPOro CIYXUT
OOHOVMMEHHas KHOrMKa,

- pobaBneHa BO3MOXHOCTb MOCTPOEHUsI Tabnuubl oTyeTa CHU3Y BBEPX,

- pobGaeneHa BO3MOXHOCTb HyMepaLuumn CTonobuoB Tabnumubl; NONb30BaTENb MOXET
3agatb hopmaTt HoMmepa U HoMep nepBoro cronbéua.

lMeyamb u npedeapumernbHbIl NPOocMomp nepeod ne4yamsio

1.

MosiBunacbk BO3MOXHOCTb ObICTPOWM CMEHbBI YCTPONCTBA NevaT 1 ero napameTpoB C
NCcnorb3oBaHMEM NpeaBapuTENbHO CO30aHHbIX ANOB KOHUIypauumnm npuHTepos (*.pdc).
B dhanne koHurypauum npuHTepa XxpaHUTcs creayoLwasa nHpopmaums: uMs 1
napamMmeTpbl yCTPOWCTBA nevaTun, pasmep 1 cnocob nogaym dymaru, opmeHTaumsi CTpaHuLbl
neyaTu. 3anucb TEKYLWMX AaHHbIX B hann KOHUrypauum npom3BoANTCS C MOMOLLbIO
KomaHabl CoxpaHumsb KOHGbu2ypayuro niiommepa/npuHmepa, a 3arpy3ka JaHHbIX 13
havina — ¢ NOMOLLbIO KOMaHAbl 3a2py3umb KOHghu2ypayuro niommepa/npuHmepa.
OTn KOMaH4bl AOCTYNHbI B MeH0 Palis, a Takke B Avanore nevyaTn JOKyMeHTa.

[ns neyatn u3 pexuma npeaBapuTenbHOroO MPOCMOTPA U NeYaTn 13 rMaBHOMO OKHA
KOMIAC-3D (c nomouubto komaHabl lMeyams) nosiBunacb BO3MOXHOCTL 3a4aTb
yMmon4aTesnbHble NPUHTEPbI, OTNIMYHBLIE OT NPUHTEPA, HA3HAYEHHOro ANl UCMOSb30BaHNS
no ymonyanuto B Windows. [JononHUTENbHO MOXHO 3afaTb pasHble ymonyaTtenbHble
NPUHTEPbI AN NeYaTn U3 rMaBHOrO OKHa AOKYMEHTOB pasHbIX TUMOB: rpaddnyeCcKmX,
TEKCTOBbIX M cneumdukaumin. 3ta HaCTPONKa NPON3BOANTCS B Anarore, Bbi3bIBAEMOM
komaHgon Cepeuc — lMapamempsbl... — Cucmema — lMeyamb — O6wue HacmMpoUuKu.
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MepepaboTtaH guanor lMe4yamb dokymMeHma: nobaBneHbl NPeanpPoCMOTP BbIBOAUMbIX
NINCTOB, BO3MOXXHOCTb BblBOAA HECKOSTbKMX NINCTOB AOKYMEHTAa Ha OAHY CTpaHuLy nedvarw,
ynpaeneHve pasmelleHMeM NMCTOB Ha CTpaHuLUe nevaTu, ynpasneHue napaMmetpamm un
dvnbTpamun BeiBOAA.

MosiBMNack BO3MOXHOCTb NeYaTn OTAENbHOro N1cTa YepTexa unm oTnpaskn ero 13
rnasHoro okHa KOMIMAC-3D B pexum npeaBapuTenbHOro npocMmoTpa. [ns atoro cnyxar
kOoMaHabl 3adamb napaMempsbl ne4yamu u Harneyamamse nucm v Omnpasums s1ucm 8
npedesapumeribHbIlU MPOCMOMP B KOHTEKCTHOM MEHIO NNCTa.

KomaHapbl HaCTponKM pexxrMa npeasapuTenbHOro NpocMoTpa ctanu AoCTYMHbI U Npu
paboTe B rmaBHoM okHe KOMITAC-3D (T.e. Tenepb MOXHO BblOpaTb NPUHTEP, HACTPOUTL
aBTOMOAIOHKY M Mp. eLle A0 BXxoAa B NpeABapuUTenbHbI NpocMoTp). KomaHabl HaxogaTcs
B MeHlo Pali1 — Hacmpoliku npedsapumesibHO20 NpocMompa.

HobaBneHo HOBOE CBOWCTBO 1151 CNoeB rpadmyecknx 4oKyMmeHToB — lMedyamsb. 310
CBOWCTBO MMeET 3Ha4vyeHua lMeyamb paspeweHa n lNeyampb 3anpeweHa. Crnown, nevyaTb
KOTOpPOro 3anpeLleHa, BugeH npu paboTte ¢ AOKYMEHTOM, HO Ha rnevyaTb HE BbIBOAUTCS.

Ha naHenu ynpaBneHusi B pexumMe npeasapuTenibHOro NpocMoTpa NosiBUMMUCH KHOMKM
Ocmaensims 3a3op mexdy nucmamu v lpuesiaka K y3naM cmpaHuy,
npeaHasHaveHHble AN ynpasreHns oqHOUMEHHbIMU onumMsaMmU B avanore Hacmpolika
napamempoe ebieoda 6e3 ero BbI30Ba.

B npeaBaputenbHOM NpoCMOTPE NoSIBUNACh BO3MOXHOCTb «KOMUPOBaHUSA» NNCTOB
AOKYMEHTOB (T.€. NOBTOPHOro Ao6aBneHns B npeaBapuTeribHbIA MPOCMOTP YxKe
MMEIOLLNXCHA B HEM NUCTOB AOKYMEHTOB). [Insg aToro cnegyet nepeMectuTb NINCT C
MOMOLLbIO MbILWN, yaepxunsasa Haxatoun knasuwy <Ctrl>.

B HacTpoeyHOM amnanore co3gaH OTAENbHbIN pasgen anst paboTkl ¢ HACTPOMKaMm nevatu.
OH HaxoauTcs Ha Bknagke Cucmema v nmeeT noapasaensl O6uwjue HacMpPoUKU 1
dunbmpbl 8bi800a Ha ne4amsb (NOCNeaHW nepeHeceH U3 pasgena Mpaguyeckul
pedakmop).

Umnopm

1.

YcoBepLueHCTBOBaH UMNOPT rpadudeckmnx gokymeHToB oopmata DXF unu DWG B
KOMIMAC-3D. B guanore HaCTpoOMKM napaMeTpoB YTEHNSA NPOM3OLLIM criegytoline
N3MEHEHUS:

- Tlogasunacb Bknagka fJaHHbie, N03BONALLWLAN ykasaTb, TpebyeTcs untatb AaHHbIE U3
NPOCTPaHCTBA NMCTa Unm M3 NpocTpaHcTBa mogenu. Ecnum BeibpaHo YteHme n3
NPOCTPaHCTBA NUCTa, TO MOXHO YKa3aTb, Kakme MMeHHO KOMMNOHOBKU (layout) cnenyeTt
nmnopTtupoBsaTh. [pucyTcTBOBaBLIAs paHee Ha Bknagke Ceolicmea onuns Yumamb
OdaHHbIe u3 npocmpaHcmea modesnu ynaneHa.

- B 1abnumue HacTponkm yTeHns 06bEKTOB Ha BkNagke Ceolicmea nosiBunach KONMoHkKa
Mapamempsbl. B Hel MOXHO BblIbpaTb BapuaHT YTEHUS CTPENOK pa3mMepoB U JIMHWUIA-
BblHOCOK: [Ipeob6pa3oebieamb Nosib308amesibCKUe CMpesiku 8 MakpoasieMeHmMbI
unu Mpueodumsb nosib308amesibCKUe cCmMpesiku K CUCMeMHbIM.

YcoBepLlieHcTBOBaH umMnopT mogenen copmara DXF nnn DWG B KOMIMAC-3D:

- ecnu B ucxogHom canne AutoCAD oTCyTCTBYIOT BCTaBku BrIOKOB, TO OH
MMMopPTUPYETCA Kak cbopka (*.a3d), Bknovarowas Tena n NoBepxXHOCTH;

- ecnu B ucxogHom carine AutoCAD ecTb BCTaBku BFIOKOB, TO OH UMMOPTUPYETCA Kak
cbopka (*.a3d) Bknovatowas Tena, NOBEPXHOCTM N KOMMOHEHTLI — AeTanu uim
noacbopku, NpeacTaBneHHbIe CaMOCTOATENbHBIMU dharnamu, Npu 3ToM:

— KOMMOHeHT-geTanb (*.m3d) cooTBeTCTBYET GMOKY, HE coaepalliemMy B cebe BCTaBOK
apyrnx 6110KoB.;

— KOMMOHeHT-noacbopka (*.a3d) cooTBeTcTBYET GMOKY, coaepallemy B cebe BCTaBku
Opyrmx 610KoB;

— nUMeHa (hannoB KOMMOHEHTOB COBMaAalT C MMeHamMu GrIOKOB B MICXOOHOM AOKYMEHTe
AutoCAD.
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3. losiBunacb BO3MOXHOCTb YTEHUSI KPMBLIX MpY UMNopTe Moaenen u3 gannoe dopmaTos
IGES, STEP, DXF n DWG.

lNMpuknadHbie 6ubnuomeku
1. [Hopa6oTaHa 6ubnunoteka Mamepuanbi u CopmameHmbil.
1.1. OBwue ycoBepLLUEHCTBOBAHUS

Hob6asneHa komaHaa lMouck aHanoza. lNonck aHanora BO3MOXEH Kak Mo 0gHOMY
CBOWCTBY, TaK U MO HECKONbKMUM cBoNCTBaM obbekTa. [Ans nomcka MOXHO ykasaTb TUMbl
06BbEKTOB, KOTOpblEe TPebyeTcsa HaNTK.

[obGaBneHa BO3MOXHOCTb OrpaHMYeHNs TUNOpPa3MepoB ANt napbl MaTepuan-
COpTaMeHT corflacHo TpeboBaHNsIM, yka3aHHbIM B OKYMEHTe Ha TVY.

MepepaboTtaHbl MacTepa. [JobaBneH mactep Ao0aBneHnst 3K3eMnnsipa CopTaMeHTa.
MepepabotaH moaynb Mpouszeodumenu u nocmaswjuku. OH NO3BONSAET NPUBA3aTb
00BbEeKTbI CNpaBOYHUKA K KOHKPETHbIM npegnpuatnam. ®amn MaterialsPlant.exe yoaneH
n3 guctpmbyTtuea. iHbopmauus, cogepkallasica B CTapom MoAyre, aBToOMaTUYeCKn He
nepeHoCcuTCs B HOBbIN.

JobaBneHa komaHga Co3zdamse konuro. OHa No3BonseT co3faTbh OOBLEKT HAa OCHOBE
yXKe CyLeCcTByOLEero B CnpaBoyHuke. KomaHaa goctynHa Ansi OObEeKTOB CneayroLmx
TWUMOB: Martepuarn, copTameHT, dopmMma n obpaboTka.

B ananore lMouck no6aeneHa komaHaa lMokazamb 06 beKMbI C y4emom
npumeHsieMocmu, NO3BOSIAOLWAS OrPaHNYUTL pe3ynbTaTbl NOUCKA C Y4ETOM
NPUMEHSIEMOCTW.

1.2. basa gaHHbIX MaTepuanoB 1 COPTaMEHTOB

O6uwee konnyecTBo MaTepuanoB cocTtaenseT 6onee 8700 HanmeHoBaHM. B Tom
yucne:

- 1300 oTe4ecTBEHHbLIX MAPOK CTaneun u Cnnasos.,;

- 2127 3apybexHbIX MapoK cTanen n CniaBos.;

- 145 Mmapok 4yryHa;

- 814 mapoK LBETHbIX METasoB U CNIaBoB;

- 399 mapok macen n cMasok;

— 208 mapoK nakoB U Kpacok;

- 480 mapok nnacTtmacc;

- 468 MapoK Knees;

- 1200 HaumeHOBaHUI CBAPOYHbIX MaTepnarnos;

- 567 HaumeHOBaHUM NPOBOAOB N Kabenen;

- 152 HaumMeHoBaHMA CTPOUTENbHbBIX MaTepuaros;
- 131 Bug ranbBaHN4YeCKNX NOKPbITUIA;

- 46 HanMeHOBaHWIN KOMMO3NLMOHHbBIX MaTepuanos.
basa cogepxunt 6onee 45500 ak3eMnNApoOB COPTAMEHTOB.

B 6a3y gaHHbIX cripaBoYHMKa A06GaBrneHbl CBONCTBA, He0OXoANMbIe AN BbINONHEHUS
NMPOYHOCTHbIX pac4eToB:

— npegen BbIHOCMBOCTU MPU PaCTsXKeHUN
— npegen BbIHOCIMBOCTU MPU KPyYeHUn
— npegen BbIHOCNMBOCTU MpW U3rnbe

[ononHeHa nHdopmMaLmsa No TBEPAOCTUN 3K3EMMSIPOB COPTAMEHTOB, MMEIOLLMXCH B
base.

1.3. B3anmoperncteue c cuctemont KOMIMAC-3D

[ob6aBneHa BO3MOXHOCTb HazHavyeHus maTepmana B KOMIMAC-®parmeHTe.
N3meHeH MexaHWu3M HasHavyeHns maTepuana KOMNoHeHTam COOpKM.

[o6asneHa HacTporika, no3sonswLlas 6e3 sanpoca NPUMEHSATL LBET mMatepuana ans
getanu.
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2.1.
2.2.

2.3.

24,

2.5.
2.6.

2.7.

HopaboTtaHa 6ubnunoteka CmaHlapmHbie u3oenus.

PeannsoBaHa BO3MOXHOCTb Nnoucka usgernun no o603Ha4vyeHuio.

Mpwn pa6ote B KOMIAC-3D komaHga Hatimu u 3amMeHumb TeNepb MOXET NPUMEHSTLCS U
K KOHCTPYKTMBHbBIM 3fieMeHTaMm.

Mpn n3amMeHeH ONOPHON reoMeTPUN KOHCTPYKTUBHbIE 3NeMEeHTbl NepecTpanBatoTcs
aBTOMaTunyecku (6e3 NOBTOPHOro pefakTMpoBaHusa cpeactsamn bubnunotekn).

[N KOHCTPYKTUBHBIX 31EMEHTOB, UCMOSb3YHOLNX MPU MO3ULMOHMPOBAHUUN NOSISIPHBINA YIS
(oTBEPCTUS) UNK Yron NoBOpoTa (LWMNOHOYHbIE Nasbl U LWMLbI), NOSBMAACh BO3MOXHOCTb
NpvBA3aTb Yros K ONopHON reoMeTpumn.

OkcnopTHble aTpmnbyThl NnepegatoTca B JokyMmeHTbl KOMIMAC-Ipadhuk.

B kaTanor Kpenex noGaBneHsbl:

- BbonTbl, BUHTEI FTOCT P NCO 7049-93, TOCT P NCO 7050-93, TOCT P NCO 7051-93,

DIN 186, DIN 188, DIN 261, DIN 604, DIN 605, DIN 797, DIN 316, DIN 404, DIN 464,
DIN 7969, DIN 920, DIN 921, DIN 922, DIN 923, DIN 927;

— Tawnkn DIN 1479, DIN 466, DIN 467, DIN 6303, DIN 6331, DIN 7965, DIN 917, DIN 928;
- LWanbbl DIN 6799.

B katanor Jemanu, y35bl U KOHCMPYKMUBHbIe 3/IeMeHMmbI LOOaBNeEHbI:

— CranbHble naHubl ISO 7005-1;

YyryHHble pnaHubl ISO 7005-2.

B katanor dnekmpu4eckue annapamsbi U apmamypa Jo0aBneHbl:

— QJnekTpuyeckue coeanHutTenu umnuHgpudeckne 4PT, 4PTI, 4PTIM, 4PTIC, PBH1,
PBH2, CHL1, CHU131, CHU132, CHL231, CHL281, PBEM4, PEM4H, PEM5, PEM5H,
CHU127, OHU-BC-1(2), OHU-BEM-1(2), CHU22, CHL30, CHL31, CHL32, PPC3,
PPC4, PPC5, PPC6, CHU13, CHLU14, CHU42, MP1, MP1H, PBH1, PBH2, PBH3.

N3MeHeHuUe KoMrisiekKma nocmaseku

1.

B komMnnekT nocTtaBku BKMOYEHbI cneaytoLme bubnmoTeku:

- APM FEM, cucmema npo4YHOocmHo20 aHasu3a 0s1s1i KOMIAC-3D (TpebyeTtcs
OTAEeNbLHO onyavYnBaemMas NMLeH3ns),

- bBubnuomeka asmopaccmaHoeku o603Ha4yeHul no3suyutli (He TpedbyeTtca
oTAeNbHO onflayMBaemMas NIMLEH3nsA),

- Komnnekmosuwjuk 0oKymeHmoe (He TpebyeTcA OTAENbLHO onslayMBaemas
nuueH3uns).

M3 komnnekTa nocTtaBku uckrntoyeHa 6mbnmnoteka Tekcmoenbilti koHeepmep eCAD-
KOMIIAC.

Omnuyus eepcuu 12 SP1 om eepcuu 12

BHumaHue! ®annbi, cosgaHHble nnu coxpaHeHHsle B KOMIMAC-3D V12 SP1, 6yget
HEBO3MOXXHO OTKpbITb B KOMIMAC-3D V12.

TpexmepHoe modenuposaHue

B komaHae logepxHOoCmMb N0 nyiacmy moyYek nosiBuiacb BO3MOXHOCTb MOCTPOEHUSA
MHOrorpaHHoOu NOBEPXHOCTU. ['paHn MHOrorpaHHON NOBEPXHOCTW NpeacTaBnsAlT cobown
TPeyronbHWKN C BEpLUMHaMK B TOYKax nnacta. [ina co3gaHns MHOrorpaHHoM NoBepPXHOCTU
CcnyxuT nepekntovatens MHo2o2paHHas B rpynne Tun Ha [NaHenu cBONCTB.
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lNpuknadHbie 6ubnuomeku

1.

2.

B Cucmeme pacnosHaeaHusi 3D-modeneli (featureKompas.rtw) nossunacb
BO3MOXXHOCTb pacrno3HaBaHWNsi HEKOTOPbIX NINCTOBbLIX ONepauuii.

HopaboTtaHa Bubnuomeka koHeepmepoe daHHbIx eCAD - KOMITAC (ecad.rtw):

- W3meHeH nprHUMN co3gaHus peanucTUyHbIX Mogernen neyatHblx nnaTt: Tenepb Ang
co3faHue mogenu He TpebyeTcs npeaBapuTenbHOE CO34aHue YCroBHOM rabapuTtHom
mogenu. B cBA3M € 3TUM UCKMOYeHbl KOMaH4bl peAakTMpOBaHUSA MoAenn Nnathbl
3amMeHumMb KOMNOHeHMbI 1 [loeepHYyMb KOMMIOHEeHMbI.

- WcknioveHa pyHKUMA pacdeTa Maccol nnaTbl. PacyeT Macchbl BbINONHAETCS
ctaHgapTHbiMun cpeacteamu KOMIMTAC-3D.

- TlosBunacb BO3MOXHOCTb (hopMMpoBaHMsa 06beKTOB crneumdunkaumm ctunsa «lMpocrtas
cneundmkaums no NOCT 2.106» 4ns KOMMNOHEHTOB COOPOYHON MOAENN NEeYaTHON
nnarbl.

Omnuyus eepcuu 12 om sepcuu 11 SP1

O6uwee

1.

4.
5.

dopmmpoBaHme n3obpaxeHusa B rpadnyecknx JOKyMeHTax Tenepb BO3MOXHO Kak C
nomotpbto GDI, Tak 1 ¢ nomowlbto OpenGL (paHee ucnonb3doancsa Toneko GDI). ns
BblbOpa cnocoba hopMmMpoBaHUS N3obpaxeHns Cnyxut onumst Mcnonb3oeams OpenGL
B Avanore, Bbi3biBaeMoM komaHaon Cepeuc - lMapamempeil... - Cucmema -
I'pagbuyeckuli peGakmop- YnpaeneHue uszobpaxeHuem. Vicnonb3oBaHne OpenGL
NO3BONSAET YCKOPUTb (hOPMUMPOBaHNE N300paxkeHUsl, Hanpumep, Npyu U3AMeHeHUn
MacLwitaba nnm cosure n3obpaxkeHus.

N3o0bpaxeHne mogenen tenepb dopMmpyeTcs Tonbko ¢ nomowbio OpenGL, noatomy

onuma Ucnonbzoeamb mosnbko OpenGL vcknodeHa 13 guanora ynpaeneHus

n3obpaxeHnem mogenu (Cepeuc — lNapamempbi — Cucmema — Pedakmop

Modenel — YnpaesneHue uzobpaxeHuem).

[lopaboTaHa KOHTEKCTHasA UHCTPYMEHTanbHasa NaHenb.

- TlosBunacb BO3MOXHOCTb HACTPOMKN COCTaBa NaHenu nonb3oBaTtenem. [ins atoro
CNYyXuT kKHonka Hacmpolka uHmepgbelica B NpaBon YacTu NaHenu.

- YMonuyaTtenbHbI COCTaB NaHenu Tenepb 3aBUCUT HE TOMNbKO OT TUNa TeKyLero
OOKYMEHTa, HO M OT Tuna BblAeNeHHOro obbekTa.

- Tenepb NaHenb NOABNSETCA NPU BblaeneHnn o6bEKTOB B [lepeBe NOCTPOEHUs YepTexa
unu B [lepese mogenu, a Takke npu Wenyke Mbllbio B CBOGOOHOM MecTe AOKYyMEHTa.

MosiBunace komanaa Macwmab 1,0, npeagHasHavYeHHas ans yCTaHOBKN KoadhduumneHTa

macwTaba otobpaxkeHus B akTMBHOM OkHe paBHbiM 1,0. KomaHga goctynHa B MeHo Bud -

Macwmab v B KOHTEKCTHOW NaHenn ceoboaHOro Mecta AOoKyMeHTa.

MNosiBnnacb BO3MOXHOCTb NPOBEPKM Oopdhorpadmm st TEKCTOB Ha HEMELLKOM SA3bIKE.

B CnpaBoyHyto cuctemy gobasrneHbl aHUMUPOBaHHbIe pucyHku coopmarta GIF.

TpexmepHoe MmodenupoeaHue

1.

MosBnnuch HoBblE KOMaHAb! NSl CO34aHns penakTtnpoBaHuna HOBerHOCTeVIZ

- JluHel4yamasi no8epxXHOCMb — CIYXWUT ANs NOCTPOEHUS NOBEPXHOCTH,
0Opa3oBaHHON OBWKEHMEM MPSIMOW JIMHUK B NPOCTpaHCTBe. [IBnKeHne npon3sBoanTcs
no AByM Hanpasnsowum. OAHOM U3 HanpaBnSALWUX MOXET ObITb Touka. Bo3amMoxHO
pedakTMpoBaHMe ymonyaTenbHoro pa3breHnsa NoBEPXHOCTU Ha rpaHu.

— [loeepxHOCMb M0 cemu KpuebIX — CIY>XUT OS5l MOCTPOEHUS CNianHOBOW
NOBEPXHOCTU, NO ABYM B3aUMHO nepecekatrLlmmMmcsa cemenctsam Kpuebix. BoamoxeH
BbIGOp YCNOBUS COMPSKEHNs1 CO34aBaeMON NOBEPXHOCTU C CYLLLECTBYOLLNMMU.
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- [loeepxHocmb no cemu moyek — Cnyxut ansa noctpoeHnss NURBS-nosepxHOCTH Mo
TOYKaM, YCNOBHO 06pa3syloLLMM CeTb, T.€. pacnofOXEHHbIM B HECKOSbKO PSO0B C
O[MHAKOBbIM KOMMYECTBOM TOYEK B KaXaoM. BO3MOXHO NOCTpoOeHMe ceTu ToYeK Ha
OCHOBE CYLLEeCTBYIOLLEN MOBEPXHOCTU, TaKKe NoslydeHne u3 dpamna KoopamHaT To4Yek
OIS NOCTPOEHUS NOBEPXHOCTM.

- [loeepxHocmb no nnacmy mo4vek — cnyxut angd noctpoeHna NURBS-nosepxHocTu
MO NPOU3BOJSIbHO PaCMONIOXEHHbIM B NPOCTPaHCTBE Toukam. Cuctema nHtepnpeTmpyeT
NnacT TOYEK Kak CceTb TOYEK U yXKe MO 3TOM CeTU co3faeT NoBEepPXHOCTb. BO3MOXHO
nosnyyeHue u3 danna KkoopamHaT ToYeK Ans NOCTPOEHUS NOBEPXHOCTH.

- 9OKkeuducmaHma noeepxHoCcmMu — CINY>XUT N5 NOCTPOEHMS NOBEPXHOCTH,
ABNAOLLENCA IKBUANCTAHTHON K YKa3aHHOW NOBEPXHOCTM UM HAabopy CoeaUHAOLLMXCS
NoBEepPXHOCTEN.

- YceyeHue nosepxHOCcMuU — CNYXUT ANS OTCEYEHUS YacTU NOBEPXHOCTU UIK
co34aHund B Hel Bbipesa No hopme 0OBbEKTOB, NEXaLLMX Ha 3TOWM NOBEPXHOCTU U
nepecekamwLmnx ee. Takke BO3MOXHO yceveHMe Nno KOHTYpPY B 3CKuU3e,
CnpoeunpoBaHHOMY Ha BbliOpaHHY MOBEPXHOCTb.

- [lpodneHue nogepxHOCcMuU — CNYXWUT ANA NPOANEHNSA NOBEPXHOCTU 3a YKa3aHHbIe
rpaHuLbl Ha 3aaHHOe pacCcToAHME U 4O BblOpaHHOW BepLUMHbI. [JOCTynHO Tpu Tuna
NPOANEHNS: TON e NOBEPXHOCTbIO, KacaTenbHON NOBEPXHOCTLIO UMW NNHENYaTON
NOBEPXHOCTLI0 3aaHHOIO HanpaBneHns.

Mo ymonyaHuto KHOMKM Ans Bbi30Ba NEPEYNCIEHHbIX KOMaHA, pa3MeLLanTcs Ha NaHenu
lMoeepxHocmu.

MosiBunack komaHaa AkeuducmaHma KpUBO&, no3pondawan co3aTtb KPUBYIO,
SKBUOUNCTAHTHYH K CyLU,eCTByI'OLLI,eIZ KpVIBOl7I, pe6py NI KOHTYpPY B 3CKN3E. ,D,OCTyI'IHO aBa
cnocoba NOCTPOEHUA: CMelleHne No HanpasiieHNIo N CMelleHne BOOMb NOBEPXHOCTW.

KHonka ans BbidoBa KOMaHAbl HAXOAMTCSA Ha NaHenu I'lpocmpchmeeHHble Kpuebie.

MosiBunack koMaHaa Mpudamb monuw,uHy, NO3BONsAOLAs CO34aTb TeNo Ha OCHOBE
CYLLIECTBYHOLLIEN NOBEPXHOCTU MUK rpaHn. Hoeoe Teno npeacraenset cobol 3anonHeHHoe
maTepuarioM NPOCTPaHCTBO MeXAy UCXOOHOW U 3KBUOANCTAHTHOM NOBEPXHOCTAMW UMK,
€Ccnu TonwuHa npuagaeTcs B 06e CTOPOHbI, ABYMS 9KBUANCTAHTHLIMU NMOBEPXHOCTAMMU.

KHonka ans Bbi3oBa kOMaHAbl HAXOAUTCA Ha NaHenu PedakmupoeaHue demanu

(c6opku).

MosiBUNMCb KOMaHAbl Anst CO34aHMS rpynn ToYeK — ynopsifoYEHHbIX MHOXECTB TOYeKk:

- [pynna moyek no Kpueoul — CNy>XWT A1 NOCTPOEHNS TOYEK, NeXallmnx Ha KPUBOM.
JoctynHo Tpu cnocoba NOCTPOEHUs1: PaBHOMEPHO, C 3a4aHHbIM LLAroM 1 ¢ PaBHbIM
LaroM rno napameTpy KpuBoW. MNpy He06X0AMMOCTM MOXHO UCNOMNb30BaTh HE BCHO
KpUBYIO, @ NNLLb ee YacTb.

- [pynna mo4ek no nogeepxHocmu — CNY>XUT A5 NOCTPOEHUS TOYEK, Nexawmnx Ha
NOBEPXHOCTU U ABMSIOLNXCH BEPLUMHAM MHOFOrpaHHMKa, annpoKCUMUPYIOLLErO 3Ty
NoBepXHOCTb. [IOCTyNHO Tpu cnocoba NOCTPOEHUA: MO KONMYECTBY TOYEK B
HanpasneHnax U n V, no MIMHENHOMY 1 MO YrioBOMY OTKSTOHEHUIO.

- [pynna mo4ek u3 ¢halisia — CNy>XuT N5 NOCTPOEHUSA TOYEK MO KoopAaMHaTam,
nosiy4eHHbIM 13 channa dopmara txt, xis unu ods. BoamoxxeH BbiGop cnocoba
WMHTEpnpeTaumm KOopanHaT: NPSMOYrosibHble, UMNMHAPUYECKME Unu cdhepudeckue.
pynna Toyek U3 hanna coxpaHaeT cBs3b C (pansiom KoopanHart.

Mpn Heo6GXO0ANMMOCTM rPYNMbl TOYEK MOXHO PaspyLUNTb Ha OTAENbHbIE TOYKM.

Mo ymMon4aHuIo KHOMKM A1 BbI30Ba NEPEYMCIIEHHBIX KOMaH pasMeLLaoTcs Ha NaHenm
lMpocmpaHcmeeHHbIe Kpueble.

MosiBUNNCHL KOMaHAbl ANs co3AaHMsA MacCUBOB reOMETPUYECKNX OO BEKTOB — KPUBbLIX UMK
TOYek:

- Maccue no cemke — CnyXuT ansi NOCTPOEHMSI MaccrBa reoMeTpuYecknx o6bEKTOB,
pacnosoXeHHbIX B y3nax napannenorpaMMHON CeTKMU.

- Maccue no KoHUeHmMpuU4YecKoli cemke — CNyXUT ANA NOCTPOEHWss Maccuea
reoMeTpPUYECKNX 06 LEKTOB, PACMONOXEHHBIX B Y3Max KOHLEHTPUYECKON CeTKM.
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- Maccue 80d0s1b Kpugol — CryXuUT Ansi NOCTPOEHMA MaccuBa reOMeTpUYeCKnX
00BbEKTOB, PACMNONOXEHHbIX BAOSb KPUBOW.

- 3epkKasibHbIlU Maccug8 — CryXUT AN NOCTPOEHNS KOMUA reOMeTPUYEeCKnX 06 EKTOB,
PacnonoXeHHbIX CUMMETPUYHO UCXOAHBIM OTHOCUTENBHO YKa3aHHOro NyI0CKOro
obbekTa.

Mprembl paboTbl Npy CO30aHNMN MAaCCMBOB reOMETPUYECKNX OOBHEKTOB Takue e, Kak npu

CO3aHNN MacCUBOB 3NTEMEHTOB.

Mo ymon4yaHuio KHOMKM AN BbI30OBa NEPEYNCIIEHHbIX KOMaHA pa3MeLLaloTCs Ha NaHenu

lpocmpaHcmeeHHbIe Kpuseble.

MosBnnNUchb HOBblE KOMaHAbI ANA CO34aHUs BCOMOraTerbHbIX 0O bEeKTOB:

- [lnockocmb 4yepe3 NMiIOCKYH Kpueyr — CIYXWUT Ansi NOCTPOEHUSI BCTIOMOraTesibHOM
NSI0CKOCTU, cCoBNagaroLen ¢ NiI0CKOCTbI0 YKa3aHHOW MIOCKOM KPUBOW.

- [lnockocmb, KacameJsibHasl K 2paHU 8 MOYKe — CIYXXWUT A4Sl NOCTPOEHMUS
BCMoOMOraTenbHOWN NIIOCKOCTN, MPOX0oAsiLle KacaTernbHO K BbiIOpaHHOM rpaHu B
yKasaHHoOM Touke. Ecnn ykasaHHasi Touka He MPUHAANEXUT rpaHu, NITOCKOCTb NPOXOANT
yepes NPOEKLMIO TOYKN Ha rPaHb.

- Ocb 4Yepe3 gepwuHy no 06 bLeKmMy — CNy>XuT 4515 NOCTPOEHUS BCNOMOraTenbHOM
NpsiMOi, NpoxoasLLen Yepes BblOpaHHy0 BEPLUMHY B HanpaBreHUN yKazaHHOro
obbekTa unu Bektopa. [Ina cos3gaHusi BeKTopa CrykuT kHomnka lTocmpoeHue eekmopa
Ha lMaHenu cneumansHOro yrnpaeneHus.

Mo ymon4yaHuio KHOMKM AN BbI30OBa NEPEYNCIIEHHbIX KOMaHA pa3MeLLaloTCs Ha NaHenu

BcnomozamenbHas 2eomMempusi.

HopaboTaHa komaHga CnialH:

- pobaneHbl cnocobbl NOCTPOEHUS, aHanorMyHble JOCTYNHbIM B KOMaHae JlomaHas (no
TOYKaM, N0 OCSAM CUCTEMbI KOOpPAMHAT, NapannenbHO NN NepneHanKynsipHo 06bekTy),

- pobaBneHa BO3MOXHOCTb COMPSPKEHWS CNanHa B Ha4arbHOM U KOHEYHOW BepLUMHAaXx C
CYLLLECTBYHOLLNMUN NOBEPXHOCTAMU N KPUBLIMU; ANSA HACTPONKM COMPSKEHUNA CIYXXUT
BKnaaka ConpsikeHus NaHenn cBOMCTB.

B03MOXXHOCTb CO30aHUS BEKTOPA, ONpeaensoLero HanpaeneHme NoCTpPoOeHUs, U,

COOTBETCTBEHHO, KHOMKa [TocmpoeHue eekmopa Ha [NaHenu cneumanbHOro yrnpasneHus,

pobaeneHa B cneayoLlme paHee CyLlecTBOBaBLUME KOMaHAbI:

- [lnockocmb Yyepe3 eepuwuHy nepneHOUKYsIPHO pebpy,

- JICK,

— Touka (cnocobbl noctpoernus lMepeHoc, lNpoekyusi),

- JlomaHas, CnnatiH (cnocob noctpoeHus MapannenbHo 06bLekmy),

- [Myea (cnocob noctpoeHusa Mo deym moykam ¢ HarnpaesieHUeMm),

- [lpucoeduHumenbHasi mo4ka,

— OmkrnoHeHue nosepxHocmed,

- Maccue anemeHmos no cemke,

- Maccue KOMMOHeHMoe8 Mo cemke.

PaclumpeHbl BO3MOXXHOCTM paboThl CO CBOMCTBaAMU AeTanen, cOopoK, KOMMNOHEHTOB U Ter.

— [JobGaBneHbl CUCTEMHbIE CBONCTBA: aBTOP, KOMMEHTaPWUIN, opraHn3auus, KOnM4ecTso, n
ap.

— [MosiBunacb BO3MOXHOCTb CO34aHUS NONb30BaTENbCKMX CBONCTB. [Nonb3oBaTenbekue
CBOWCTBA XpaHATCH B GnbnmoTtekax CBOMCTB - hannax ¢ pacumpeHunem Ipt.
YnpasneHue cBOMCTBaMMU - CO34aHne HOBbIX BUBIMOTEK U CBOMCTB B HUX, NEPEHOC
CBOWNCTB 13 BMBNMOTEK B TEKYLLYIO MOAENDb - NPOM3BOANTCS B Ananore YmnpaeseHue
ceolicmeamu. [1nsa ero BbI3oBa CryxuT KomaHaa Cepsuc - Bubnuomeku cmusneu -
Ceolicmea o6ekmoe. KHornka 3Ton KoMaHabl 4OCTYNHA Takke Npy BBOAE 3HAYEHWN
CBOWCTB 1 Ha HOBOW MHCTPYMEHTaNbHON naHenn Omyemsoil.

- Bo3moxxHa HacTpoWika cnncka CBONCTB - BbIOOP CBOMCTB, 3HAYEHUS KOTOPbIX MOXHO
Oynet 3agaTb npu paboTte ¢ Moaenbto. HacTporika cnucka CBOMCTB 4118 TEKYLLEN
MOZEenNu Npon3BoANTCH B Ananore, Bbl3biBaeMoM komaHgon CepBuc — MNapameTpbl —

136



10.

11.

12.

13.

14.

15.

16.
17.

Tekywan getanb/coopka — HacTpoika cnucka CBOMCTB, 41151 HOBbIX AeTanen - B
aunanore, Bbl3abiBaeMoM komaHgon CepBuc — lMapameTtpbl — HoBble JOKYMEHTbI —
Detanb/C6opka — HacTponka cnucka cBOMCTB. Bbi30B gManora HacTpoWKM cnmncka
CBOWCTB NS TeKyLlen Mogenn BO3MOXEH Takke Npu BBOAE 3HAYEHUN CBOMCTB.

MosiBUNack BO3MOXHOCTL MOSy4eHMs oT4YeTa No CBOMCTBaM MoAeny — Ttabnuubl,
cogeprkallen 3HadeHns1 CBOMCTB 0O6bEKTOB, COCTaBNSALWMX MoAenb (4ns coopku -
KOMMOHEHTOB M Ten, Anga getanu - ten). O6bekTbl, CBOWCTBA KOTOPLIX TpebyeTcs
BKIIOYNTb B OTHET, MOXHO BblGpaTb BPYYHYO UM aBTOMATUYECKK, yKa3aB YPOBEHb
CTPYKTYpbl cOopku (ByayT yuTeHbl BCe 0ObEeKTbI, HAXOAALUMECH BbILLE 3TOr0 YPOBHS).
Kpome Toro, Ans Belbopa 06bEKTOB MOXHO MCMOSb30BaTh PUNLTP.

dopma oTyeTa — Habop oTobpaxaeMblx CBOMNCTB, MOPSAOK COPTUPOBKM, HYMepauus,

odopMneHne TEKCTa, LLUMPUHA CTONOLOB U Ap. NapaMeTpbl — onpeaensieTcs CTunem

otyeTa. CTUM OTYETOB XpaHATCS B BMONMoTekax ctunen - dpannax ¢ paclumpenunem Ir.

Mpn co3gaHmMm oT4eTa MOXXHO MUCMNOSb30BaTb MOTOBLIN CTUSTb UM CO34aTb HOBbIN.

CosgaHHbIN OTYET OTOOpaXKaeTca B cneumnanbHOM OKHE — OKHE MOArOTOBKM AaHHbIX. OTO

OKHO UMeeT COBCTBEHHOE MEHIO M KOMMAKTHYH MHCTPYMEHTAambHY0 NaHenb. B okHe

NnoAroTOBKM AaHHbIX MOXHO NpOCMaTpMBaTh U peaakTMpoBaTb OTYET, YNpaBnATh

oTOoOpaxeHnem CTpok Tabnumubl. Bo3aMOXHO Takke U3MEHEHME CTUNA OTYETA.

M3 okHa NoaroToBkM AaHHLIX OTYET MOXHO BbIBECTM Ha nevaTb NMnMbo coXpaHuUTb B

cywectytowem KOMIMAC-gokymeHTe nnm B 4OKYMEHTE OAHOro U3 crieayowmx TUMnoB:

- KOMIMAC-uepTex (dann *.cdw),

-  KOMIMAC-dpparmeHT (cpann *.frw),

- KOMIAC-TeKCTOBLIN OOKYMEHT (*.kdw),

- KOMMAC-Tta6bnuua (cdann *.tbl),

- TekctoBbIi hann (cann *.txt),

- OnektpoHHas Tabnuua ODF (dann *.ods),

- OnekTpoHHas Tabnuua Microsoft Excel (dpann *.xIs).

KHonku Bbi3oBa komaHa Cozdamb omyem n Cmunu omyema v YnpaesneHue

ceolicmeaMu HaxodaTCs Ha HOBOW MHCTPYMEHTarnbHOM naHen Omyemel.

MosiBUNack BO3MOXHOCTb cAenatb KOMMOHEHT COOPKM LOCTYMHbIM TONbKO ANs YTeHus. Ha

penakTMpoBaHME Takoro KOMMOHEHTAa HaknaablBaTCs orpaHnveHus. KomaHgbl Beibopa

YPOBHS1 OCTyNa HaXOAsITCA B KOHTEKCTHOM MEHI0 KOMMOHeHTa B [lepeBe mogenw.

MHdopmauns o0 Hanmumm y KOMNoOHEHTa NpuaHaka «TOSbKO YTEHME» COXPaHSAEeTCs B

NoMb30BaTENbCKOM TUMeE 3arpy3ku Npu ero co3gaHumn.

MosiBuNack BO3MOXHOCTb YCTAaHOBKM Naposien Ha CUCTEMHbIE U NONb30BaTENbCKME TUMbI

3arpysku cbopku.

HopaboTtaHa komaHaa CkpyaneHue:

— [pobasneHbl cnocobbl NOCTPOEHUS: Ayron annunca, ¢ koadduumneHtom (0<K<1), ¢
NOCTOAHHOWN XOpPO0M;

- pobaBneHa BO3MOXHOCTb Bblbopa cnocoba crnaxmeanus n cnocoba obxona yrnos,
No3BoMAoLLas BKIHOYATh M OTKIOYaTb CO34aHMe AOMOSHUTENbHBLIX FPaHeln Ha CTbIKax
NOBEPXHOCTEN CKPYrMNeHus.

HopaboTaHa komaHaa Kpueasi nepeceyeHusi nogepxHocmedu:.

— Tenepb He TONbKO BTOPOW, HO 1 NepBbI OOBbEKT NepeceyeHnss MOXeT NpeacTaBisaATb
cobon Habop noBepxHocTeEN,

- KpuBas nepeceyeHnsi NOBEPXHOCTEN Tenepb He 00a3aTeNbHO AOMKHA ObITb
HenpepbIBHA; B Cny4ae noslydeHnst KpMBON nepeceyeHnst U3 HECKOMbKNX y4aCcTKOB
BO3MOXEH BbIOOP CO34aBaeMbIX y4aCTKOB.

B komaHae HopmanbHasi ninockocmse NosiBUNacb BO3MOXHOCTb aBTOMATUYECKOro

NMOCTPOEHUS, NMPU KOTOPOM He TpebyeTcst ykasaHue MioCcKOCTK, napansienbHO KOTOPOW

A0IMKHa NPONTU co3aaBaemast NNOCKOCTb.

MosiBunacbk BO3MOXHOCTb MOCTPOEHNS NMUCTOBbLIX TeN B cOOpKax.

MosiBuNnack BO3MOXHOCTb CO3[1aHUSl B OAHON MOAENW NIUCTOBbLIX TEN Pa3HON TOMLLUMHbI.
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18.

19.

20.

21.

22.

23.

24.

25.

NopaboTaHbl koMaHabl 3epkanbHO ompa3ums mesno u MacwmabuposeaHue: Tenepb
OHM paboTaloT He TOSbKO C Tenamu, Ho U noBepxHocTsiMU. KomaHaa 3epkasibHO
ompa3umb meJio NnepenMeHoBaHa B 3epkasibHO ompa3umsb mMeJio usiu MNoeepxHOCMb.
Mpw BbINOMHEHUM MacLLTabNPOBaHNSA Tenepb MOXHO YNpaBnsATb KO3(PPULNEHTOM
MacLuTabnpoBaHMsl C MOMOLLbIO XapakTEPHON TOYKM.

B komaHoe OmkrnoHeHue nogepxHocmell NosSBUIIacb BO3MOXHOCTb U3MEpPEHUs B ABYX
HanpaBneHusaXx.

KomaHga Cwueka noeepxHocmeli Tenepb NO3BOMSET CO34aTh TENO AaXKe B TOM crydae,
€CNnn CMUCOK CLUMBaAEMbIX NOBEPXHOCTEN COAEPXKUT BCErO OAHY NMOBEPXHOCTb.

HobasneHa nuktorpamma, o6o3HavatoLasa Teno ¢ HapyLWeHHON LLenoCTHOCTbI0. OHa
3aMeHsIeT 00bIYHYHO NUKTOrpamMMy Tena B Criyyae, ecriv ero LerioCTHOCTb HapyLUeHa.

B ananore HacTpoliku napamMeTpoB peaakTMpoBaHUS MOAENU (Bbi3bIBAEMOM KOMaHAO0M
Cepeuc — lNapamempel... — Cucmema — PeGakmop modeneli — PeGakmuposaHue)
f06aBneHbl BO3MOXHOCTM Bblibopa pasHbIX LBETOB Aflsi pasHbIX rpynn o6bLekToB.,
y4yacTBYOLLMX B onepaumn. Hanpumep, npu NOoCTpOeHUn MaccuBa no napannenorpammHoin
CeTKe BCE UCXOAHble 06beKTLI ByayT NoACBEYEHbI OOHUM LIBETOM, OOBbEKT, YKa3aHHbIN B
KayecTBe NepBON OCKM — APYrMM LBETOM, a OObEKT, yKasdaHHbIV B Ka4ecTBe BTOPOW OCU —
TPEeTbM LBETOM.

MosiBunacbk BO3MOXHOCTb BbICTPOro NMpocMOTpa pe3ynbTaToB n3MepeHusi 6e3 BbizoBa
MHdopmaumnoHHoro okHa. [Ins aToro nocre Bbi3oBa KOMaH4bl 4OCTAaTOMHO NOABECTU
KypCop K 06bekTy namepeHus (Hanpumep, K pebpy, AnvHy kotoporo TpebyeTcs
onpegenutb). PesynbTaTbl M3amMepeHnst 0TobpassaTcs psagom ¢ Kypcopom.
AHanorm4yHbIM 06pa3om MOXXHO MOMY4YMTb CNpaBoOYHble cBeaeHus 06 obbekTe nocne
BbI30Ba komaHabl MHhopmayusi 06 o6bLekme.

MosiBunacb BO3MOXHOCTb BO3BpaTa K npeablayemy unu cnegyowemy Mactaty
OoTOOpaXeHnss moaenmw.

B komaHae lMiockocmb Yyepe3 eepwuHy neprneHOUKYIsIPHO pebpy nosisunach
BO3MOXHOCTb CO3[aHMs1 TOYKU C NMOMOLLIbIO KHONKM MTocmpoeHue moyku Ha NMaHenu
cneumanbHOro yrnpaBneHus.

pagpuyeckue oKymeHmMbI

1.

B rpaduyeckmx gokymeHTax Tenepb UCNONb3yeTcs TOT e pyHKumoHan paboTbl ¢
nepeMeHHbIMK, 4TO 1 B Mogensix. OkHO paboTbl C NnepeMeHHbIMU U NpUeMbl paboTbl B HEM
cTanuv Takve xe, Kak B Mogernu.

MosiBUNack BO3MOXHOCTb BCTABKWN CCISTOK B pa3mMepHble Hagmnmcu.

Mpun coxpaHennn B KOMIMAC-3D Bepcumn 5.11 R0O3 rpadmyeckmx 4OKYMEHTOB,
copgepxalwux o6beKTbl, He NogaepXKnBaemMble JaHHOW BEPCUEN, BO3MOXHA 3aMeHa 3TUX
006beKkToB ApyrumMun, NogaepxmpaemMbiMm, 06 bekTaMn Tak, YTOObl BHELLHUI BUA, JOKYMEHTA
He N3MEHUICA NN U3MEHUNCA MMHMManbHO. bnarogaps aTtomy Tenepb BO3MOXHO
coxpaHeHue ntoboro rpaduyeckoro gokymeHta B gopmat KOMIMAC-3D sepcum 5.11 R0O3.

MosiBUNack BO3MOXHOCTb (DOPMUPOBAHNS B acCOLIMATUBHBIX BUAAX NPOEKLMIA
NMPOCTPAHCTBEHHbIX KPUBbLIX M TOYEK, UMEIOLLMXCA B MOAENN.

M3meHeHa MaHenb CBOMCTB B peXMMe pefakTUpOoBaHuUs accoumaTMBHOroO Buaa:

- 00beauHeHbl BKNagkn O6wLekmbl  AneMeHmMbI 0ghopPMITeHUs,

- BKnagka O6o03HayvyeHue suda nepenmMmeHoBaHa B Hadnucbk euda.

JIHUKM 1 ToYKK, n3o6pakatoLLMe B accoumaTMBHOM BUAEe NPOEKLUo Moaenu, Tenepb
COXpaHsItoT Ha3Ha4YeHHbIE Nosb3oBaTeneM CTUNK (paHee B pe3yrbTaTe NepecTpoeHunst
yepTexka MM BO3BpaLLancst yMonyaTternbHbl CTUIb).

YcoBepLUeHCTBOBaHbI BO3MOXHOCTW paboTbl CO CTUNSAMU NUHWUIA rpaddn4ecknx 0O BbEKTOB.

- Tenepb ANst HOBbIX AOKYMEHTOB MOXHO 3apaHee co3aaTh CMMCOK CTUIEN JIMHUM,
BKITHOUMB B HETO CTUIK U3 BMBNMoTek n HabopoB, a Takke Nonb3oBaTeNbCKNE CTUIN.
Bnarogaps atomy B npouecce paboTbl C AOKYMEHTOM He HYy>KHO ByaeT obpaliaTbes K
onbnunotekam n Habopam nnmn cosgasaTb HegocTatwme cTunn. MNMpn HeobxoaMMoCTH
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11.

12.

CTUNN MOXHO Ao06aBuTb 1 B nNpouecce paboTel — OHM ByayT BKIIHOYEHbI B CANCOK
CTUNEen NUHUN.

- YnpasrneHue cnnckom ctunemn ocyllectengaetca B MeHemkepe ctunen. [ina goctyna K
HEeMY CMyXWUT KHOMKa M3MeHuUmb Crnucok... B avanore Bblbopa cTunen nuHui (6bisLumi
Ananor HacTpoviku punbTpa NMHUIN) U kKHonka MeHedxep cmuuiedl... B guanore
BblGOpa CcTUNA NMHUM ansa Tekywero obbekta. [Aunanor Beldopa CTUNsS nepekoMnoHOBaH,
M3 HEero ygareHbl 3NIEMEHTbI YrpaBIieHnsi, COOTBETCTBYOLLME PYHKUNSAM, KOTOpbIE
nepegaHsl MeHemxepy cTunen nNMHUN.

- [lepeyeHb cTunen, 4OCTyNHbIX B cnucke Cmusib Ha [NaHenu CBOWCTB, Kak U npexae,
HacTpauBaeTCs C MOMOLLbIO ourbTpa JIMHUNA.

- Tenepb B cnncke Cmusib MOTYT NPUCYTCTBOBATL NOMb3oBaTENbCKNE N BUBNIMOTEYHbIE
CTUNW NIMHUKA, eCN OHKM JO0BaBMEHbI B CMIUCOK CTUMEN JOKYMEHTA U BKIHOYEHbI B
dunbTpe NUHUNA.

- [lapameTpbl BUBNOTEYHBIX CTUNEN TENEPb XPAHATCA B AOKYMEHTE, NO3TOMY AaXe npu
OTCYTCTBUM BUBNMOTEKN 0O6BEKTHI C AaHHBLIM CTUeM ByayT oTobpaxaTbCcsa NpaBUNbHO.
B T0 ke Bpems cBA3b CTUNSA ¢ BUBNNMOTEKON COXPaHSETCS, N UBMEHEHNE CTUNS B
6mbnmoTeke nepenaeTcs B JOKYMEHT.

- W3meHeH cnocob nsBeLleHns nonb3oBaTtensa 06 oTcyTCcTByOWMX BubnmoTekax cTunen:
npu OTKPbITUM AOKYMEHTa BblAaeTcsi OQHOKpaTHoe coobuleHune o6 atom. B
AanbHewnweM CTUAW, NoTepsBLUME NCTOYHUK, MOXHO yBuaeTb B MeHeaxxepe cTunen u
NCNpaBuTb CUTYaLUIO.
lNpumeydaHue: Npn OTKPbITUM JOKYMEHTOB NpeblayLUMX BEPCUA C MOTEPSHHBIMM
cTunaMu paboTtaeTt NPeXHUN MexaHU3M ONOBELLEHMS, T.€. BbIAAKTCSA O KaXJ0M CTune.

Ecnu B JOKyMeEHTe MMeeTCa HECKOMbKO CoBnagatroLmx rpadonyeckmx o6 beKToB, TO Ans
NPMBA3KN TENEPb UCNONb3yeTCs BUAMMBIN («BEPXHUINY) OOBEKT; OH XKe BblAeNnsAeTcst npu
Lenyke no o6beKTam MblLbLO.

Mpw Wwenyke MbiWwbio N0 rpadmMyeckoMy 0OBbEKTY UNKn 06BHEKTY 0hOpMIIEHNS,
nepekpbiBAaeMOMY 3a5IMBKON UNN BCTaBIIEHHbIM PUCYHKOM, Tenepb BblaensieTcs o6bekT.

B komaHgax Yceyub Kpueyro, YOnuHumse 0o 6nuxatiwe2o o6Lekma v BbipoeHsimb no
2paHuye nosiBunacb BO3MOXHOCTb YKa3aHUsi rpynrbl 06 bEKTOB C MOMOLLbIO CEKYLLLEro
oTpeska.

MosiBuNack BO3MOXHOCTb BbICTPOro NPOCMOTpa pe3ynbTaToB n3aMepeHus 6e3 Bbi3oBa
NHdopmaumoHHoro okHa. [Ins npocMmoTpa pe3ynbTaToB U3MepeHns nocne Bbi3oBa
KOMaHAbl JOCTAaTOYHO NOABECTM Kypcop K OOBEKTY n3MepeHus (Hanpumep, K KpUBown,
ANVHY KOTopown TpebyeTcs onpedenntb). PesynbTaTbl U3MepeHns oTobpassaTcs psagom ¢
KYpCOpPOM.

Ha nHctpymeHTanbHom naHenn O6o3HavyeHust 0ns cmpoumesibcmea (ObiBLuas
O603Ha4veHust dns NCIT) nosiBunacb kHonka JIuHus1 pa3pe3a, N03BONsAOLLLAA CO3a4aTb
NMHWUIO pa3pesa, 06o3HavYeHHY0 He BykBamu, a umdpamum (cornacHo ctaHgaptam Criac).
Mocne 3aBeplueHnss komaHabl JIuHUST pa3pe3a aBToMaTUYECKU 3anycKaeTcs KomaHaa
cosfaHuga HoBoro Buaa. Hagnuce Buga dopmmpyetcsa no ctaHgaptam CracC, Hanpumep,
«Paspes 1-1» 1 cogepXuT CCbIfIKy Ha paHee CO34aHHYI NMHUI0 paspesa.

KomaHga cosgaHva HOBOroO BMAa 3amnyckaeTcs Takke nocrne 3aBepLueHnst KoMaHz
O6o03HayeHue y3na n O6o3HayeHue y3a 8 ce4eHuu. B Hagnuce Bnaa B 3TOM criydae
BKINOYaeTcst 06bEKT «HOMEP y3nay, COAepXaLLMA CCbINIKYy Ha paHee co3gaHHoe
0603HayeHue y3na.

Pasnen O6o3HaveHusi Ans MCI1 B HacTpoe4YHOM Auanore JOMNofHEH noapasaenom
JluHus paspe3a v nepenmeHoBaH B O603HavYeHus1 Ons1 cmpoumesnbcmea. Kpome Toro,
co3faH pasgen O6o3Ha4YeHus1 Os1s1 MAWUHOCMPOEHUs1, 00 beaUHAOLWMI cneayowme
paHee CyLleCTBOBaBLUME pa3aensbl:

- 0603Ha4YeHUe no3uyuu,

- Lllepoxosamocms,

- OmknoHeHusi popmbi u 6a3a,
- JluHus pa3pe3a/ceyeHus,
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- Cmperska e32ns0a,
- Aemocopmupoeska,
- O6o03HayeHUe U3MEeHEeHUs.

13. [Mpwn peaakTMpoBaHUM OOBLEKTOB C MOMOLLbIO MbILLY TEMNEPb AOCTYMHbI CrieayoLimne
XapaKTepHble TOYKM:

- cepeduHa oTpe3ka, CerMeHTa filoMaHoNn, cermeHTa 6a30BoOV NMNMHUM MYNbTUITUHUN,
- UeHmp npsAMOYrofbHuKa.

[aHHble XxapaKkTepHble TOYKM MO3BONAT nepemellaTb 06bekTbl 6e3 N3MEeHEeHUs KX
pasmepa U yrna HakroHa.

14. KomaHga Bud c pa3pbieoM nepenmeHoBaHa B Pa3pbie euda.
15. WHcTpymeHTanbHas naHenb AccoyuamueHble 8udbl NepemmeHoBaHa B Buobl.

Cneyudukayus

MosiBunacb BO3MOXHOCTb HACTPOWKN eOUHUL, U3BMEPEHMST MacChl U TOYHOCTU OTOOpaXKeHs
ee 3HaveHunsa B cneundunkaumm, Hanpumep, B KonoHke Macca nnasoBon cneumdukaumum
UNn B JONOSTHUTENbBbHON KONOHKe Macca. [laHHasa HacTponka Ans Tekylen cneumdukauum

NPOM3BOANTCS C MOMOLLbIO KoMaHabl Cepeuc — lMapamempesbl... — Hoeblie O0KymMeHmMbI
— Cneyudgukayuss — OmobpaxkeHue 8eslu4UH, a AN HOBbIX — C MOMOLLbI KOMaHAb!
Cepesuc — lMapamempsl... — Tekywias cneyugukayus — OmobpakeHue eesluYUH.

EOvHuUbl M3MepeHus Maccbl U TOYHOCTb ee oTobpaxeHuss Ans 06bLeKToB cneundukaummn B
Moensix U rpaduyeckmx JOKyMeHTax 3afatoTcsl B Auarnore peaakTupoBaHus TEKYLLEro
onucaHus crneunduKkaLmnn.

HacTtpoiika eguHuL, 3smepeHns macchl Asi acCoLMaTMBHOIO YepTexa, caenaHHas B
Amvarore CUHXPOHWU3aLUMM AaHHbIX OCHOBHOW HAAMUCKU U MOZenu, Tenepb
pacnpoCcTpaHsieTCs U Ha HeaccouMaTuBHbIe YepTexn. EanHnua maccel, BblopaHHasi B 3TOM
Aavanore, y4uTbiBaeTcs Npuv nepeaayde 3HavyeHus Maccbl Mexay o6bekToM creumndukanmm
M NOAKIIOYEHHBIM K HEMY YepTexxoM. Ecnn B cneuundunkaumm n YyepTexe Ucnosb3yTcs
pasnuyHble eaVHULBI U3MEPEHUSt MacChl, TO ee 3HaYeHWe NepecynTLIBaeTCs.

lNpedeapumenbHbIli npocMomp nepeod rne4yamsio

1. TNosiBMNacb BO3MOXHOCTb aBTOMOArOHKM MacluTaba NMMCTOB — aBTOMAaTUYECKOro
BMNMCbIBaAHMS NMMCTOB JOKYMEHTOB B CTPaHULbl YCTPOMCTBA NevaTh U pa3MeLLeHUst INCTOB
B y3rax CTpaHuL.

NS BKNOYEHWSA aBTOMOATOHKM MacluTaba cnyut onuus Aemonod20Hka npu nepexode
6 npedeapumesibHbIl MPOCMOMP B AVaniore HaCTPOMKN neyaTw.

ABTOMNOArOHKa NPON3BOAUTCS MPU BXOAE B MPOCMOTP M Npu Ao6GaBneHun nucToB
[OKYMEHTOB B MPOCMOTP, €CINU Af1si BCeX JICTOB BbIMOMHSAETCS OAHO U3 YCIOBUIA:

raGapuTbl IMCTOB OANHAKOBbI,
COOTBETCTBYIOLLME pa3Mepbl NMNCTOB (BbICOTA, LLUMPUHE) KpaTHbI APYr APYrY.

2. [opaboTaHa KomaHAa NOAroHkM MacwTtaba: Tenepb OHa NO3BOSNAET NOArOHATL MaclUTad
Cpasy HeCKONbKUX NUCTOB.

3. [dobGaBneHbl KOMaHAabI:

- COMKHYmMb U 8bIPOBHSIMb 8bI0€J/IeHHbIe JIUCMbI — CIYXUT ANs pasmeLleHns
NWCTOB PSAOM ApYr C APYrOM U BbIpaBHMBAHUSA KPAWHUX JIMCTOB MO NIEBON U HIDKHEWN
rpaHuuam nx rabapuTHOro NpsIMoyronbHMKa,

- Paszmecmumb ebiOesieHHbIe 1UCmbI 8 y3n1ax cmpaHuy — Cnyxunt and pasMmelleHna
NeBbIX HWXHUX YrnoB JTMCTOB B OnvXKanLIMX K HAM y3nax CTpaHuu,

- Haiumu nepekpbisaroujuecsi nUCMbI — CRYXUT AN NOUCKa U BblAENeHWs NIUCTOB,
nepekpbIBaoLWMX OPYr Apyra,
- Bbi0enumsb ece — CnyxuT ANs BblAENEHUs BCEX NTIUCTOB,
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- BbiGennumb nucmbl paMKoU — CRYXXUT AN BblAENEHNS NMUCTOB OXBaTbIBaAOLLEN UK
CeKyLLen pamKon.

lNMpuknadHbie 6ubnuomeku

1.

3.2.

HopaboTaHa 6ubnunoteka MeHedxep wabnoHoe (TemplateManager.rtw):

- ans wabnoHos Ha ocHoBe KOMIMAC-YepTexen gobaBneHo NpMMeHeHne 3Ha4YeHnn
NepeMeHHbIX He TONMbKO B CaMOM YepTexe, HO U B MOAENN, accounaTuBHbIE BUAbI
KOTOpOW coaepKaTcs B 3TOM YepTexe,

- pobaBneHa BO3MOXHOCTb antaBUTHON COPTUPOBKN CTONOLIOB Tabnuubl NepeMEHHbIX.
HopabotaHa Cucmema pacno3HasaHusi 3D-modeneli (featureKompas.rtw):

- noBblLUEHa pe3ynbTaTMBHOCTbL pacno3HaBaHUsi MoAaenewn, yCTpaHeHbl 3aMeYeHHble
oLINOKM,

— nodaBunacb BO3IMOXHOCTb pacno3HaBaHNA MHOIOTEJIbHbIX netanenm,

— W3MEHEeH N ycoBepLlleHCTBOBaH I/IHTepaKTVIBHbIIZ pexum pa6OTbI, noasunacb
BO3MOXXHOCTb MNOLLaroBoro KOHTpPOJi4 rnpouecca pacrno3HaBaHusA.

HopaboTtaHa 6ubnunoteka Mamepuansi u CopmameHmebI.

. O6Lwme ycoBepLUEHCTBOBAHMS

- B cnucok nHctpymeHToB fobasneHbl cripaBoYHUKK:

- lMokpbimus. CnpaBOYHUK NO3BOMSIET NpOCMaTpuBaTh U peaakTMpoBaTb
WMHOPMaLMIO NO ranbBaHUYECKUM MOKPLITUAM M UX NPUMEHSIEMOCTM ANSA YKa3aHHOro
mMaTepuana.

- Komno3uuyuoHHble Mamepuarsbi. CnpaBoYHMK NO3BONSAET NpocMaTpuBaTh U
penakTupoBaTb MHGOPMAaLMIO O COCTaBe M PeLenType KOMMO3MLUMOHHbIX
MaTepuarnos.

- [obGasneHa BO3MOXHOCTb YKa3aHus nopsgka CoOpTUPOBKM CBOUCTB OOBEKTOB Ha
Bknagke Ceolicmea.

- [obaBneHa BO3MOXHOCTb 3KCMopTa u nmnopTta Habopa U36paHHoe.

- [JobGaeneHa BO3MOXHOCTb NPOCMOTPA OOMNOJSTHUTENBbHON MHOPMaLumm 06 obbekTax
Bknagok MNMaHenu Boibopa. [Ansa aToro cnyxut Bknaaka JononHumenbHas
UHg¢hopmauyusi.

- PeanusoBaHo popmupoBaHmne TMNopasmMmepoB COPTaMEHTOB B COOTBETCTBUN C
LwabnoHom, 4To obecnevmBaeT CUHXPOHM3aLUMIO 0603HaYEHMIA TUNOPa3MepPOoB U
onpeaenseMbix pasmepoB copTaMmeHTa. Hactporka wabnoHa NnpomM3BOANTCS B guanore
Pedakmop munopa3mepos.

- [JobGaeneHa BO3MOXHOCTb HACTPOMKM OTOOpaXKEHNS 3K3EMMIIIPOB COPTAMEHTOB B
3aBUCMMOCTU OT UX cTaTyca.

- [oGaeneHa BO3MOXHOCTb XpaHEHUSI ONMMCAHNIA 3HAYEHWI CBOMCTB NEPEYNCTTUMOTO
TMna.

- [o6aBneHa BO3MOXHOCTb OTOOpaXKeHUss ONnMcaHnn 3Ha4eHN CBOMCTB NeEPevYmMCriumoro
1 MHOXEeCTBEeHHOro TUMNoB Ha Bknaake Ceolicmea.

- [obaBneHa BO3MOXHOCTb (DOPMMPOBaHUSA CBOAHOrO oT4eTa No obbekTam
CcrnpaBOYHMKA.

- Hactpowika c cuctemon TexHopma\MiHmpalJok nepeHeceHa B agnanor Hacmpolika
onbnmortekn.

- [oGaBneHa BO3MOXHOCTb KONMpOBaHMs WabroHOB 0603HaveHns Yyepes bydep
obmeHa.

- [obGasneHa BO3MOXHOCTb NPOBEPKM LIENOCTHOCTU AaHHbIX B 6a3e, YTO no3BonseT
BbISIBIIATb OLLUMOKM HaMNoJTHEHMS.

basa JaHHbIX MaTepranos 1 COPTaMEHTOB

- Ob6uwee konuyecTBo MaTepuanoB coctaBndaeT 6onee 8500 HaumeHoBaHUN. B Tom
yucne:

- 1300 oTevecTBEHHbIX MApPOK CTaneun u cniasos,;
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- 2120 3apybexHbIX Mapok cTanewu;
- 145 mapoK 4yryHos;
— 725 MapokK LBETHbIX METasnoB 1 CNraBos;
- 397 Mapok macesi 1 CMasok;
— 171 mapokK NakoB 1 Kpacok;
- 418 mapok nnacrtmacc;
- 464 MmapoK Krees;
- 1200 HauMeHOBaHWI CBaApPOYHbIX MaTepPManos;
- 567 HaumeHOBaHUM NPOBOAOB N Kabenen;
- 131 Bug ranbBaHN4YECKNX NOKPbLITUNA;
46 HaMMeHOBaHWI KOMMNO3ULMOHHbBIX MaTepuanos.
- basa cogepxunt 6onee 45 500 ak3eMnIsipOB COPTAMEHTOB.
— [JloGaeneHbl CBOMCTBA JTAKOKPACOYHbIX MaTepuaroB:
— HopmaTtuB pacxoga npv 6e3B034yLHOM pacnblfieHUu;
— HOpMaTuMB pacxoda nNpu OKyHaHWW 1 CTpyMHOM obnuee;
— HOpMaTuB pacxoja npu NHeBMaTUYECKOM pacnblfieHuu;
— HOpMaTMB pacxoda Npw MNOKPbITUN KACTbIO, LUNaTenem;
— HOpMaTuMB pacxofa Npu pacrbifieHUn B 9NeKTPONore;
— MMOTHOCTb CYXOW NIIEHKMU;
— cofepXaHue HeneTy4Ynx BeLlecTs;
- cTeneHb pa3baBneHus.
3.3. B3aumogenctsue c cuctemon KOMIMAC-3D
- [lpwn BbIGOpe MaTeprana-sameHNTeENa Tenepb MOXHO ykasaTb HEe TONbKO Matepuan us
crnvcKa 3ameHuTenen, onpeneneHHbIX Ana Tekywero Mmatepvana, Ho 1 niobon gpyrom
coAepXxalluincsa B CpaBOYHUKE Matepuan unu aKk3emnnsap coptaMeHTa.
- [obaBneHa BO3MOXHOCTb Bbibopa noboro obbekTa cnpaBovHMKa Npu BBOAE TEKCTA
TeXHN4ecknx TpeboBaHn YepTexa.

- [JobGaeneHa BO3MOXHOCTb Bblibopa 0603Ha4YEHUST MOKPLITUS N3 CNPaBOYHUKA
lMokpbimus Npy BBOAE TEKCTa TEXHUYECKNX TpeboBaHM YepTexa.

UA3MeHeHuUe uHcmannayuoHHO20 nakema

1. W3 mHcTannsaumoHHoro naketa nckniodeHa bubnuoreka skciopta KOMIMAC-40OKyMEHTOB B
dopmat eDrawing.

2. bubnuoteka EQuHUYbI usMepeHuUs BbiBeAeHa 13 coctaBa bubnuotekn Mamepuanbi u
CopmameHmbI V TENEPb MOXET YCTaHABNMBATBLCS KAK CAMOCTOATENbHbBIA KOMMOHEHT.

Omnu4us eepcuu 11 SP1 om eepcuu 11

BHumaHue! dannbi, cosgaHHble nnu coxpaHeHHsie B KOMIMAC-3D V11 SP1, 6yget
HEeBO3MOXHO OTKpbITb B KOMIMAC-3D V11.

TpexmepHoe modenupoesaHue

HopaboTaHa komaHaa Toyka: gobaeneHbl cnocobbl nocTpoeHus Mo yunuHdpy v Mo
cghbepe, NO3BONAOLLME MOCTPOUTL TOUKY MO LUNNHAPUYECKUM UIN CHEPUYECKUM
koopauHaTtam. MimeeTcsi BO3MOXHOCTb yKa3aHusa obbekTa, onpeaensaioLlero paguyc
umnnugpa nnu cdepsl.
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pagpuyeckue oKymeHmMbI

MosiBuNack BO3MOXHOCTb YMOMNYaTENbHON HACTPOMKN MyNbTUNUHUA. Tenepb
nonb3oBaTeNb MOXET 3apaHee cchopMmpoBaTb HABGOP NMHUI MYNBTUNMHUA U 3a4aTb
napamMmeTpbl orpaHuymTenen. BolaoB gnanora HaCTpPoONKN MynbTUIMHUM AN TEKYLLEro
rpacpmyeckoro 4OKymMmeHTa Npon3BOANTCA C NOMOLLLIO KoMmaHabl Cepeuc - NMapamempabi -
Tekywuti yepmex/hpacmeHm - MynbmunuHusi, a N HOBbIX — C MOMOLLbIO KOMaHAb!
Cepeuc - Mapamempsi - paghuyeckuli dokymeHm - MynbmunuHus.

Jkcrnopm

Mpun akcnopte KOMIMAC-gokymeHToB B chopmaTtel DWG 1 DXF nosiBunacb BO3MOXHOCTb
NOArOHKN rabapuToB NONYYMBLUNXCA TEKCTOBbIX OOBEKTOB NoA rabapuTbl MCXO4HbIX. Ans
3TOro CAyXuT onuma Aemomamuyeckasi HacmpoUuKa, pacnofioXeHHas Ha BKrnaake
Tekcm fyanora HacCTPOWKN NapaMeTpoB 3anucu.

Omnuyus eepcuu 11 om eepcuu 10 SP2

O6uwee

1.

Cuctema KOMITAC-3D 1 ee npunoxeHusi, HaunHas ¢ sepcum V11, 3awmwatorcs ot

HECaHKLMOHNPOBAHHOIO KOMUPOBAHNA N NCMOJTb30BaHWS C MPUMEHEHNEM TEXHOOMN

HASP SRM komnaHuu Aladdin. Npun 3TOM n3meHUnca NopsiAoK BbIMOMHEHUS CreayoLmnx

onepauui:

- [lpocMoTp cnucka KnYen 3auTbl, JOCTYMHbIX B CETU.

— [lpocMOTp cnucka KOMMOHEHTOB NPUIOXEHUS, NTULEH3MPOBAHHbLIX Ha KMo4ax,
OOCTYIMHLIX B CETU.

- [lpocMoOTp cnucka ceaHCOB AOCTYNA K 3aLUMLEHHbIM NPOAYKTaM 1 ynpasneHue
ceaHcamu.

— T[lpocmoTp cBegeHuin o Tekywem MeHeoxepe nmuUeH3nin.

- OOGHOBMEHNE NULEH3NI B YCTaHOBJ1EHHbIX KInto4ax npun nameHeHnn nnueH3noHHOro
cornawueHus.

MosiBunack BO3MOXHOCTb paboTtbl ¢ cuctemon KOMITAC-3D n otgenbHbiMKu ee
KOMMOHEHTaMWN B O3HAKOMUTENBHOM pPeEXMME. STOT PEXUM aBTOMATUYECKN BKOYAETCH,
€Cnv npu 3anycke cuctembl He obHapyxeHa HeobxoamMmas nuueH3ns. B 03HakoMUTENbHOM
pexnme obecrnednBaeTcsa nonHas PyHKUMOHANBHOCTb CUCTEMbI U BCEX KOMMOHEHTOB.
Meprog paboTbl B 03HaKoMUTENBHOM pexunme — 30 KaneHgapHbIX AHEW C MOMEHTA
nepsoro 3anycka KOMIMAC-3D. O3HakOMUTENbHbIM NEPUOA ABNSAETCH OAHOKPaTHbLIM AN
KOHKPETHOro KoMnboTepa.

3ameuaHue. O3HaKOMUTENBbHbIN PEXMUM MpeaHa3HaYeH UCKMYMTENbHO NS
03HaKOMMUTENbHbIX U Y4eBHbIX Lenein. KomMmepyeckoe UCNofb30BaHWe CUCTEMbI B Nepuog,
paboTbl B 03HAKOMUTESILHOM PEXMME He paspeLuaeTcs.

MosiBunock y4yebHoe nocobue onsi camocToATENBHOIO ndyydeHuns pabotsl ¢ KOMIAC-
Npadumk. YuebHoe nocobue peanmsoBaHo B Buae davna KOMIMNAC-2D.chm,
noctaesnsemoro Bmecte ¢ cuctemonn KOMIMAC-3D. [Ins 3anycka y4e6Horo nocobus
cnyxut komaHaa Cnpaeka - A36yka KOMIMAC-Ipaghuk.

MosiBuNack KOHTeKCTHas naHernb. OHa oTobpaxaeTca Ha aKpaHe Npu BbiAeneHun
06BbEKTOB AOKYMEHTa 1N COOEPXMUT KHOMKN Bbi30Ba Hanbonee 4acTo UCMOoNb3yeMbIX KOMaHA
pefakTupoBaHusa. Habop komaHa 3aBUCUT OT TUNa AOKyMeHTa. HacTpovika oTobpaxeHus
KOHTEKCTHOWN NaHenu (B TOM YMcne ee OTKMYeHne) NpomM3BoanTCS B gnanore,
Bbl3blBAEMOM KOMaHOown Cepeuc - Mapamempsil... - Cucmema - O6uwue - KoHmekcmHas
naHersb.

MHdopmaumoHHble coobLLeHMs1, KOTOpble paHee NoSBNSNNCH B BUAE ANanoros
(coobeHuns 06 nameHeHMn cneundrkaumm, NOAKMIOYEHHON K JOKYMEHTY, coobuieHme ob
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10.

11.

owmnbke NOCTPOEHU MOLENM U T.M.), TENepb UMEIOT BN BCMSIbIBAOLLMX COOBLLEHWNNA.

BcnnbiBatowme coobuieHns, B oTnnyme oT Ananoros, He TpebyoT 06a3aTenbHOro

3aKpbITUs. HacTporika oTobpaxeHnsi BCMbIBAKOLWMX COOBLLEHUI (B TOM YMcne nx

OTKIMOYEHNE) NPon3BOAUTCA B Anarnore, BbldabiBaeMoOM komaHaon Cepsuc -

Mapamempei... - Cucmema - O6bwue - Bennbisarouwjue coobuieHus.

MosiBUNack BO3MOXHOCTb BblOOpa pa3mepa NUKTOrpaMM Ha KHOMKaxX MHCTPYMEeHTanbHbIX

naHenen n B MeH. OTa HaCcTpPoWKa Npon3BoaMTCA B Anarnore, Bbl3biIBAEMOM KOMaHAOoM

Cepeuc - lMapamempesil... - Cucmema - 3kpaH - Hacmpolka uHmepdgpelica - Pazamep

3Haykos. [locTynHo YeTbipe BapuaHTa pasmepa nuktorpamm (B nukcenax): 16x16, 24x24,

32x32, 48x48.

MosiBUNack BO3MOXHOCTb BblOOpa LBeTa Ansi crneayoLlwmx o6bekToB:

- paboumx n Hepaboumnx NEPEKPECTHDBIX CCbINOK,

- COPTUPYEMBbIX OYKBEHHbIX 0003HaYEHMIA,

- HOMEPOB MO3ULNIA, CBA3aHHbIX C 06bekTamn cneumndukaumm,

- nop4vepkuBaHusa opdorpadmnyecknx n rpaMmmaTnyYeckmnx owmbok n Tekcta 6es
NpPOBEPKMU.

HacTpoWka nponsBoguTtca B gnanore, BbldabiBaeMoM komaHgon Cepeuc - lNapamempei... -

Cucmewma - 3KkpaH - LJeem mekcmoebix 35ieMeHmos.

PacLumpeHbl BO3MOXHOCTU HACTPOMKN OTOOpaXXeHUs CTaHAAPTHOMO Kypcopa («NOBYLLKNY).

B ouanore, BbidbiBaeMom koMaHaon Cepeuc - lMapamempel... - Cucmema -

Ipaghuyeckuli dokymeHm - Kypcop nosiBunmchb:

- KHomnka LYeem, no3sonsioLlas BbibpaTb LBET Kypcopa,

- onuusa O6pamneHue, BkNoYvatoLlas oTobpaxeHne 6enoro nons BOKpyr NMHWIA Kypcopa,

- onuusa O6pamsieHue mekcma, BKtovawLLlas otobpaxeHne 6enoro nons BoKpyr
CVYMBOJIOB TEKCTa PSA0M C KypCOPOM.

M3MeHeHnsa B UHCTPYMEHTanNbHbIX NAaHENAX:

- kHonka lMoka3zamb ece nepeHeceHa B Ha4yano naHenu Bud; Tenepb 3T0 nepeas, a He
nocnegHast KHornka naHenu,

- KHOMKW Yeenu4umb Macwmab n YMeHbwums Macwimab NCKINYeHbI 13
ymMon4aTtenbHOro coctaBa naHenv Bud npu paboTte ¢ rpadnmyeckumm 4OKYMEHTamMm U
mMogensamu,

=~ M3MEHEeHbl NUKTOrpamMMbl KHOMOK yrpaBneHns Maclutabom oTobpaxxeHns JOKyMeHTa 1
HEKOTOPbIX APYrnX KHONOK 6€e3 N3MeHEeHNsi MECTOMNOSNOXEHWS.

OTaenbHbIM Ananor HaCTPONKN UHTeppenca aHHYNMPOBaH. AneMeHTbl ynpaBrneHns

NHTEpdENCOM NepeHeceHbl B pasgen 3kpaH obLero HacTpoeyHoro guarnora,

BbI3biBaemMoro komaHgon Cepeuc - lMapamempsil... - Cucmema. B pasgene dkpaH co3gaH

nogpasnen Hacmpotlka uHmepdgelica, cooepxalimi nyHKTbl, OQHOUMEHHbIE BKNagkam

awnanora HacTpomnkun nHtepdenca.

PacwvpeHHble naHenn koMaHg Tenepb MOXHO Npeobpa3oBbIBaTh B OTAENbHbIE NAHENU

nyTeM «nepeTackMBaHWS» MblLUbIO 3@ MapKep NepemeLLeHuns.

TpexmepHoe modenuposaHue

1.

lNosiBUNUCb HOBLIE KOMaHAbl A9 co34aHUs NPOCTPaHCTBEHHbLIX KPUBbIX:
- ,ayaa OKPYXXHOCMU — CINYXUT AnA NOCTPOEHUA Ay NN OKPYXHOCTU

- CnnaliH no o6Lekmam — CryXvT Anst NOCTPOEHUs crnarHa, NoBTopsitoLero dopmy
BblOpaHHbIX OOHLEKTOB.

— CKpyaneHue KpusbIX — CNYXXUT ANA CKpYrneHus yrna, o6pasoBaHHOro AByms
BblOpaHHbBIMW KPMBBLIMUW; KPUBASA CKPYTIIEHUS — Oyra OKPYKHOCTU U CNIanH,
nexawmmn Ha LMNNHAPUYECKON NMOBEPXHOCTN.

- CoeduHeHue KpuebIX — CNY>XWUT A51s1 NOCTPOEHUS KPUBOW, COEAMHSIOLLIEN BEPLUNHBI
OBYX BblIOPaHHbIX KPUBbIX; OOCTYMHbI Pa3fMyHble BapuaHThbl COMPSKEHWS
COEANHUTENBHOW KPMBOWM C BbIGPAHHBLIMU KPUBLIMWA.
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- YceyeHue kpugol — CNYXUT A5 NOCTPOEHMUS KoMK BbIBPaHHOW KPUBOW, YCEYEHHON
B TOYKE ee nepeceyeHmns ¢ ykasaHHbIM OOBHEKTOM.

- Kpueas nepecedyeHus1 nogepxHocmeu — CIyXuUT Ars NOCTPOEHUS KPUBOK
nepeceYeHnst rpaHn Unu NIIOCKOCTU C APYTMMU rPaHAMMN.

Mo yMOn4YaHuio KHOMKKN AN BbI30Ba NepevncrneHHbIX KOMaH pasMeLLalTcs Ha naHenm
lMpocmpaHcmeeHHbIe Kpueble.

MosiBunack koMaHaa Ceub mo acku3y, No3eonsowas co3gaTb B IMCTOBON AeTanu crub,
Npodurb KOTOPOro onpeaensieTcst KOHTYPoM B ackude. Crub no acku3y MoxeT
pacnonaraTtbCsl BOosib OAHOro pebpa UM HECKOSbKMX NocneaoBaTenlbHO COeAMHSOLLIMXCS
pebep. Mpu BbINOMHEHUN KOMaHAbl MOXHO BKIHOYUTb 3aMblkaHUE YIIOB 1 3a4aTb ero
napameTpbl.

MosiBMNack BO3MOXHOCTb paboTbl C TENaMu, COCTOALLUMMN U3 HECKONBbKUX YacTeir. Takue
Tena mMoryT GbITb NOMyY€EHbI, HAaNpPMMep, Ha OCHOBE 3CKM3a, CoAEepXKaLllero He oauH, a
HECKOITbKO KOHTYPOB; TAKXe pasfiefieHne Tena Ha 4acTu MOXeT NPOU30NTM NpU Bbipe3aHnm
N3 HEero anemMeHTa.

Ecnu B pesynbTaTe onepauum nonyyYaeTcs TENo U3 HECKOINbKMX YacTel, TO nocrne ee
3aBepLUEHMs aBTOMaTMUYeCKM 3anyckaeTcsi NpoLecc Bbibopa ocTaBnsieMblx yactei. MNpu
HeobX04MMOCTM BNOCIEACTBMU HAbOP YacTen MOXHO U3MEHUTD.

MosiBMnMCb KOMaHAbl CO3AaHNA MEXaHUYECKMX COMPSXKEHUA MeXay KOMMOHEHTaMu
cbopku:

— BpaweHue - epawieHue,

— BpauweHue - nepemMeujeHue,

- Kynayok - monkamersb.

KHonku ans Bbi3oBa KOMaH, HanoXeHnsa MexaHU4eckmnx COI'IpFI)KGHI/IVI no ymon4aHuro
HaXoaATCAd Ha naHenu COﬂpﬂ)KeHUﬂ.

B komaHae HanoxeHust conpsixxeHnst KacaHue nosiBunuce onummn Ansa Belbopa Bvaa
kacaHwusi: Mo okpyxxHocmu v Mo obpa3syroweli. ST oNuUK 4AOT AONOMHUTENBHYIO
BO3MOXXHOCTb HACTPOMKN COMPSKEHUS B Napax YusauHop - UUnuHOp n KOHyc - cghepa.

Kpome TOro, B ConpsaXxeHnn KacaHuna tTenepb MOryT y4actBoBaTh TOpounaaribHble rpaHun.

MosiBunack HoBasi koOMaHAa NOCTPOEHUS MaccuBa anemMeHToB — Maccue no moy4kam
3acku3a. OTa kKoMaHAa No3BoMseT Co34aTb MAacCUB, MOJNOXEHME IK3EMMISAPOB KOTOPOro
onpepensieTcs To4Kkamu, NOCTPOEHHbIMY B BbIOpaHHOM 3cku3e. KHomka ans Bbi3oBa
komaHabl Maccue mo moykam 3cku3a rno yMosi4aHUo HaxXo4MTCs Ha naHenu
PedakmupoeaHue demanu/c60pkKu.

MosiBunace komaHaa MacwmabupoeaHue, NpeaHasHavYeHHasa aAnsg MmacltabupoBaHus
Ten ¢ 3afaHHbIM KO3 PULNEHTOM MaCLITAOMPOBaHMSA OTHOCUTENbHO BbIOPAHHOM TOYKM.
KHonka ans Bbi3oBa KOMaHAbl MO YMOMYaHWUIO Haxo0AMTCs Ha naHenu PedakmupoeaHue
demanu/c6opku.

MosiBunace komaHaa JICK, npegHasHayeHHasa Anst co3gaHusa B MOAENN NoKanbHbIX CUCTEM
koopauHat (J1ICK). locTynHbl paznuyHblie cnocobbl 3agaHns NONOXEHNUS U OpUeHTaLUn
JICK. KHonka ans BbizoBa kKomaHabl JICK no ymonuaHmio HaxoguTes Ha naHenu
BcnomozamenbHas ezeomempusi.

JTiobyto JICK B nto6on MOMEHT MOXHO caenaTtb TeKyLLEen C MOMOLLbIO KoMaHabl Pedakmop
- Bbibpamb mekywyto CK.

B Tekywen JICK 3apatotcsa napameTpbl Takux 06bEKTOB, Kak 3CKu13bl, MPOCTPAHCTBEHHbIE
KpvBble, TOYKM U HEeKOTOpbIX Apyrnx. Ata JICK ctaHOBUTCA cucTeMor KoopamHaT obbekTa
O515 nocrnenyLwero peaakTMpoBaHus.

OBBbEKT MOXXHO MEPEHECTUN N3 OOHONM CUCTEMbI KOOPAUHAT B APYryH C NOMOLLbI KOMaHAb!
Pedakmop - lMepeHecmu e CK

MNosiBunack kKoMaHaa Omk/IoHeHuUe nogepxHocmeu, NpegHa3HauYeHHas aAns n3mepeHus
B3aWMHOrO OTKIOHEHWs1 ABYX rpaHewn (Mnu rpaHu n nnockocTwn). Mpu HacTpovike n3amepeHus
MOXXHO 3aJaTb HanpaBneHne N3MepPeHUs, KONMYECTBO KOHTPOIbHbLIX TOYEK, KONMMYECTBO
MaKCUMYMOB 1 MUHVMYMOB.
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10.

11.

12.

13.

14.

15.

16.

17.

MosiBunack komaHaa O6o3HavYeHue no3uyull, npegHasHaydeHHas anst NPOCTaHOBKU
nosmumnmn B mogenun cbopku. o ymonyaHumio KHornka Ans Bbi3oBa KOMaHAbl pa3mellaeTcs
Ha naHenn AnemeHmbi oghopmsieHusi. Kak n B rpacdmyeckom JOKYMEHTe, No3nunm B
MOEeNn MOryT CBSI3bIBaTbCSA C 0ObekTamMu cneuyndukaummn (ecnm Ha MOMEHT NPOCTaHOBKM
NO3MLMIN KOMMOHEHTbI YK€ UMET 00beKTbI cneumdukaumm, To CBA3b CO34aeTca
aBTOMaTMyeckm). MNpu co3gaHnm accoumaTMBHOMO YepTexa MOAENM No3nunn nepegarnTcs
B YepTex. CBs3b C COOTBETCTBYIOLLMM 06BbEKTOM cneundmkaumm coxpaHsieTcs.

MosiBunack BO3MOXHOCTb COXpaHEHMs1 Tena, NOCTPOEeHHOro B AeTanu unm céopke, B
pavine Hoeon aetanu (*.m3d). na aToro cnyxut komanHga Cozdame demarnb
KOHTEKCTHOro MeHto Tena B [lepeBe mogenu.

C nomoubto KoMaHabl Patist - CoxpaHumb Kak Tenepb MOXHO COXpaHWUTb AeTanb B hann

cbopku (*.a3d), a cbopky — B dhann getanu (*.m3d).

MosiBunuch cnepyrowme BO3IMOXHOCTU peaakTUPOBaHUSA CTPYKTYPbl COOPKU:

- obbeguHeHne KOMMNOHEHTOB B NOACOOPKY C MOMOLLbIO KOMaHabl O6beduHuUmb 8
nooc6opky,

- paspyLueHue noacbopkn Ha oTAernNbHbIE KOMMNOHEHTLI C NOMOLLb KOMaHAbl Paspywums
nodc6opky,

— COXpaHeHWe KOMMOHEHTOB oA APYrMMyn UMEHaMu 1 aBToMaThyeckasi BCTaBka
nepenMmeHOBaHHbIX KOMMOHEHTOB B COOPKY C MOMOLLbIO kKOMaHAbl CoxpaHumb Kak; 31a
Xe KoMaH4a No3BoNsAeT COXpaHUTb AeTanb Kak noacbopky (*.a3d) n nogcbopky — kak
aetanb (*.m3d).

Bce YKa3aHHbleé KOMaHObl MPUMEHUMbI TOJIbKO K KOMMOHEHTaM NepBOro ypoBHA U AOCTYMHbI
B KOHTEKCTHOM MEHIO KOMMOHEHTOB, BblAeJIeHHbIX B ﬂepeBe mMoaenn.

Ewle ogHa BO3MOXHOCTb peakTUpOBaHUS CTPYKTYpbl COOPKM — KONUpPOBaHWE 1 NEPEHOC
KOMMOHEHTOB MbiLWbto B [lepeBe moaenu. Hanpumep, Takum o6pasom MOXHO NepemMecTuTb
AeTanb U3 ogHow Noacbopku B Apyryto.

MosiBunacb BO3MOXXHOCTb COKpAaLLLEHHOW 3arpy3ku cbopku. [JocTynHO YeTbipe Tuna
3arpys3ku KOMMOHEHTOB CHOpKU:

= MOJIHbIU — KOMIMOHEHT 3arpy>aeTcsi NONHOCTbIO,
- ynpouwjeHHbIl — 3arpyxaeTcsi TOfIbKo BU3yaribHbli 06pa3 KOMMNOHEHTA,
- nycmol — KOMMOHEHT He 3arpy>aeTcs.

- nosb30eamesibCKuli — KOMOUHaLMS NOJTHOrO, ynpoLleHHOro n nycTtoro Turnos
3arpy3kum ana pa3HbiX KOMNOHEHTOB C60pKI/I, COCTaBJiEHHAA nonb3oBaTesieM.

Monb3oBaTenbCkMe TUMNbI 3arpy3ky 3anucbiBatoTcs B dhansn cOopkm Npy ee CoOXpaHEHUN U
MOTyT NPUMEHSTLCA B Ntoboe Bpems.

KOMMNOHEHTLI ¢ NyCTbIM N YNPOLWEHHbIM TUMNOM 3arpy3ku, a Takke Bce npomn3BsoaHble OT HUX
00BbEeKTbI OTO6pa)Ka|'0TCF| B ,El,epeBe mMoaenu. I'IpM penakTtmpoBaHnn nNpomn3BogHOro obbekTa
aBTOMaTU4YEeCKM Npon3BOoONUTCA NOJIHAA 3arpy3ka KOMMNoOHEeHTa.

Mcnonb3oBaHme ynpoLEeHHOro 1 NyCTOro TUMOB 3arpy3kun NO3BONSIET YCKOPUTL 06paboTKy
(nepecTtpoeHue, OTPUCOBKY NOCe NOBOpPOTa Unu casura u Ap.) mogenen 6onbwumnx cGoOpok.
Tak, MOXXHO BKMOUYUTB NMOMHYIO 3arpy3Ky nvb TOW NoAcOopku, C KOTopor BegeTcsa paboTta
B [l@aHHbIN MOMEHT, @ BCe OCTarbHble KOMMNOHEHTbI BbIFPY3UTb UNn — ecnun TpebyeTtcs
BMAETb UX pacnonoXxeHve B COOpKe — 3arpy3nTb YNPOLLEHHO.

MosiBNnacb BO3MOXHOCTL 3agaHusa ceoncte — MLLX, uBeTa, onTM4ecKknx CBOMCTB — Ans
OTAEnNbHLIX Tef, MOCTPOEHHbIX B AeTansax unmn coopkax. [Ina 3agaHus CBOMCTB Tena
cnyxuTt komaHga Ceolicmea KOHTEKCTHOINO MEHKo Tena B [lepeBe mogenu.

OAauH n TOT Xe 3CKn3 Tenepb MOXeT NCNOoJ1Ib30BaTbCA B HECKOJIbKMX onepauunax. Mocne
BbINOJIHEHUA onepaunn NMKTorpaMmMa 3CKn3a oCtaeTcd Ha CBOeM MeCTe B ﬂepeBe moaenu
(paHee 3CKWN3 CTaHOBUIICS MOAYMHEHHBLIM OO BLEKTOM onepau,vu/l).

NopaboTaHbl onepauuy BbiAaBNUBAHUA 1 BPaLLEHUA: TENEPb BO BPEMS UX BbINOMHEHUS
UNW peaakTUpPOBaHMs MOXHO CMEHWUTb UCMOMb3YEMbI 3CKU3. [1nsi 9TOro CRY>KWUT KHOMKa
3cku3 ceveHusi anemenma Ha MNaHenu cneunansHoro ynpasneHust. Mocne ee HaxaTus
3anyckaeTcsi MpoLecc Bbibopa ackusa. ATOT e NPoLecc aBToMaTUYECKM 3anyckaeTcs,
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€CJ1In KOMaHaa Co3aaHund anemMeHTa BblaaBnmMBaHnA Unn BpaweHuA Obina Bbi3BaHa 6e3
YKa3aHnA 3CKnaa.

18. yCOBepLUeHCTBOBaHa KOMaHOa naMepeHna pacCTtodaHuA U yrina Mmexay obbekTamum. Tenepb
OHa MNMo3BOJIAET N3MepPATh:

- MUWHMManbHOe U MakCcMMarnbHOE PacCTOSHUSA MeXay oGbekTamu,

- paccTosiHne oT 06beKTa 4O OCY NOBEPXHOCTU BpaLLEHUS,

- paccTosiHMe MeXay OCSIMU NOBEPXHOCTEN BpaLLeHus,

= yron mexgy Nnock1um unm npsiMoSIMHEHbIM 06 bEKTOM M OCbH0 NOBEPXHOCTM BpaLLEHMS,
- yron mexay ocsiMM NMoBEPXHOCTEN BpaLLleHus,

19. [opaboTaHbl komaHabl lMpucoeduHumenbHasi movka i KohmponbHasi mo4ka. B H1x
nosiBUNacb BO3MOXHOCTb MOCTPOEHMS TOYKU C UCMONb30BaHNEM (DYHKLIMOHANa KoMaHAbl
Touka. Kpome 3T0ro, npy NOCTPOEHNM NPUCOEOUNHUTENBHOM TOYKN TENEPb MOXHO 3adaTb
AOMOSTHUTENbHOE — BTOPOE — HarnpaBfieHne B 3TON TOUKe.

20. [Mpwn npocTtaHoBKe 0603HAYEHMI B MOOENM CTano OOCTYMNHO CO34aHMe NepeKPECTHbIX
ccbinok. Hanpumep, B 0603HaveHnmn gonycka hopmbl MOXHO cAenaTth CCbIfKy Ha
obo3HayeHune 6asbl.

21. Ha naHenu Bud nosBunuck KHomMkn Ckpbimb ece 06bekmbi 1 CKpbimb ece 06 bekmbl 8
kommnoHeHmax (npu paboTe co cbopkamm). MeHo Kakgon U3 KHOMOK COAEPXKUT KOMaHAbl
yrnpaBfeHnsi BUOMMOCTbIO OOBEKTOB M MOXET BbITb NpeobpasoBaHo B NaHenb CKpbImMb
nyTeMm «nepeTackMBaHWS» MblLbIO 3a 3arofioBOK. Takum obpa3om, JOCTYN K KOMaHaam
CKpbITMA OOBEKTOB YNpoLLaeTCs: BMECTO Bblbopa KoMaHabl 3 MeHo Bud - CKpbimb
MOXHO HaXXaTb HY)XKHYIO KHOMKY Ha naHenn CKpbImb.

22. B pgumanore HacTpouku ynpasrneHunsa nsobpaxennem (Cepesuc - lMapamempesi... - Cucmema
- PeGakmop modeneli - YnpaesneHue uzobpaxeHuem) nosiBunach onums
Ucnonb3oeamb mosbko OpenGL. Ecnv oHa BKNOYEHa, TO A1 OTPUCOBKN MOAENMN
ncnonbayetcs Tonbko cpeactso OpenGL, a ecnu BoikntoveHa — 1o OpenGL 1 GDI. Mo
YMOS4YaHUIo onums oTknodeHa. BkniodeHne onunmn Ucnonb3zoeames mosibko OpenGL
pekoMeHayeTcs Ans yCTpaHeHnsa aedekToB nsobpaxeHmsa mogenu npu pabore B
onepauunoHHon cucteme Windows Vista ¢ ncnonbsosaHnem upetosomn cxembl "Windows
Aero".

23. [JopaboTaH haHTOM, OTOOpaXKaloLWMIACA Ha SKpaHe BO BPEMSI CO3[4aHUSA U peaakTUpOBaHNs
3MneMeHTa: K KapkacHbIM NMHUAM aHTomMa Jo6aBneHo nonynpo3payHoe NofyTOHOBOE
n3obpaxeHune byayuiero anemeHTa. LiBeT chaHTOMa MOXHO HacTpouTb B guanore,
Bbl3blBaeMOM koMaHaow Cepeuc - [Nlapamempei... - Cucmema - PeGakmop modesnel -
PedakmupoeaHue, C MOMOLLBIO KHOMKM PaHMoM onepayudu...

24. Tenepb nocne BbI30Ba KOMaHAbl Job6aBNeHMs KOMMOHEeHTa B COOPKY yMonyaTenbHbIA TUN
havna B guanore oTKpbITUA hanna — getanu n cbopkm (*.a3d n *m3d). PaHee no
YMO4YaHuio npeanonaranack BcTaBka getanu (*.m3d).

25. [opaboTaHbl KOMaHObl CO34aHNsi MacCMBOB 3JIEMEHTOB: TENEPb SNEMEHTbI A1
KOMMpPOBaHUSA MOXHO yKa3biBaTb He TOSbKO B [lepeBe, HO 1 B OKHE MOAENu.

paghuyeckue QOKyMeHMbI

1. TMosiBunack komaHga MynbmunuHus, NpegHasHavYeHHas ons co3gaHusa MynbTUANHUN —
reoMeTpu4eckoro obbekTa, COCTOALLEro N3 HECKOSbKMX NIMHUIN, SKBUANCTAHTHbIX K
6as3oBon NHUK. B kadecTBe 6a30BOM NMUHUN MOXHO yKa3aTb CYLLECTBYHOLLUIN KOHTYP Un
APYryto MynbTUAVHUIO, MOXHO TaKke co3aaTb 6a30By0 NMUHUIO U3 OTPE3KOB U AYT BO
BpeMS BbINOMHEHMS KOMaHAbl. [JJOCTYyNHbI pasnuyHblie BapuaHTbl orpaHnymTenemn
MYNbTUNNHUM U pa3genuTenen ee CerMeHToB. JIHUM B MyNbTUANHUM MOTYT UMETb
pasnuyHble CTUIKM M pacnonaratbCsa Ha Nbbix paccTosHUAX 0T 6a30BOWN NNHUW.
MapameTpbl MyNbTUANHUM MOXHO COXPaHUTb ANS NocrneayoLero UCnonb3oBaHus,
3anucaB B hann wabnoHa MynbTUNMHUK.
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OcHoBHOE HasHayeHne MynbTUINHUN — N306paxeHne TpybonpoBoaoB, CTEH,
neperopoaok, orpaXKaeHUn n Apyrnx NPOTSXKEHHbIX OOBHEKTOB CO CITOXXHbIM KOHTYPOM M3
HECKOIbKUX NTUHUNA.

MosiBUNack BO3MOXHOCTb CO3[4aHUSA TMMNepPCChINIOK Ha 00BHEKTbI TEKYLLEro AOKYMEHTA,
BHELLHWe dhannbl, BE6-CTpaHuLbl, agpeca 3NeKTPOHHOM NoyThl. ['Mnepccebinka
AobaenseTcsa K 06beKTY JOKYMEHTa B Ka4eCTBE O4HOro 13 CBOMCTB. [1na co3gaHns
rMNEepCChINKU CNYXXUT KoMaHaa Bemaeka - Funepccebisika.

ﬂpm aBToOMaTM4eCKoOM co3gaHun BnMAOB B pe3dynbTaTte co3aaHusa 0603Ha4YeHns1 NMMHUK
paspesa, CTpesik1 B3rndga n BbIHOCHOIo afieMeHTa aBToMaTu4eCckn co3aaroTcA
rTMNEepCCbISIKN. K obo3HaueHuno gobdaensieTcs rmnepccblika Ha B, a K Buay —
rmnepcceblyika Ha 0603Ha4veHue.

OTKNOYMTb aBTOMATUYECKOE CO3aHMe TMNEPCCHINOK, a TakKe HAaCTPOUTbL NapameTpbl
oTobpaXkeHns rmnepccbinok B AOKYMEHTaxX MOXHO B Auanore, Bbi3biIBAEMOM KOMaHAOM
Cepsuc - [Mapamempeil... - Cucmema - O6wue - lunepccbinku.

B meHo Pedakmop nosieunacb komaHaa O6peska, No3BonsLLas CKpbITb YacTu
pacTpOBOro n306paxkeHns, Haxo4aLMecs 3a npegenamm 3amkHyToro KoHTypa. KoHtyp —
rpaHuLy o6peskn MOXHO Co3aaTb 3apaHee U BO BPEMS BbIMOSTHEHUS KOMaHAbI.
MepekntoyeHne mexay NosHbIM 1 YacTUYHbIM OTOBpakeHMeM pUcyHka BO3MOXHO Kak npwu
BbINOMHEHMM UNW peaaKkTMpPOBaHMK 0Ope3kK, Tak U NPU peaakTUpoBaHUN NapaMeTpoB
BCTaBMEHHOIO pUCyHKa.

MosiBnNMCb HOBbIE KOMaHAbI reoMmeTpn4ecKoro KanbKynatopa Ana 3agaHna nonoXXeHua
TOYKU:

- Ha nepeceyeHuu npodosmKeHull Kpuebix,
- BbIpoeHsIMb Mo deyM mo4kKam,

— Ha paccmosiHuu om mou4ku,

- Ha paccmosiHusix om 08yx Kpu8biX.

Bbi3oB KOMaHp, reoMmeTpn4eCKoro KarnbKyrndaTopa Aanda 3agaHuna nonoxeHnA TO4KU Tenepb
BO3MOX€EH N3 KOHTEKCTHOro MEeHI0 B OKHE [JOKyMEHTa (aHaJ'IOFI/I‘-IHO I'IpI/IBHSKaM).

B komaHae 3anueka ans Bcex TUMOB 3alnMBKU, KPOMEe OQHOTOHHON, NosBMNach
BO3MOXHOCTb 3a4aHus NPOMEXYTOYHbIX LIBETOB U YPOBHEN npo3payvyHocTu. Ouanor
AOMNONHUTENBHOW HACTPONKN 3annBKM BbI3bIBAETCHA KHOMKOW PacwupeHHoe ynpasrieHue
yeemowm u npo3padyHocmaeio Ha [laHenn cBONCTB.

YcoBepLUEeHCTBOBaHbI HACTPOWMKa napameTpUYecKoro pexxmmMa 1 ynpasneHme um: B
Avanore HacTPOWKM NapameTpu3aunn Tenepb No YMOMYaHWUIO BKIIFOYEHO accoumMmpoBaHme
BCEX OOBEKTOB 1 NapameTpmnsaunsa Bcex NpUBA30K 1 gobasneHa onunsa 3anpemums ece,
KOTOopasi CNYXXWUT OJ18 BKIIOYEHWS U OTKITHOUYEHUS napameTpu4ecKkoro pexuma 6es
N3MEHeHUs ero HacTponku. MNpu paboTe ¢ LOKYMEHTOM MOXHO BKIKOYATb U OTKIOYATb
napamMeTpU4eCcKUin pexnm, He obpallasack K gnanory — ¢ NOMOLLbI KHOMKK
lNMapamempuyeckul pexxum Ha naHenn Tekyuw,ee cocmosiHue.

KHonka lMapamempuyeckuli pexxum OOCTyrnHa Takke npu paboTe ¢ ackm3amm TpexmepHbIX
3MEeMEHTOB.

HopaboTaHbl NePeKPECTHLIE CCbINKN.

=  WCTOYHMKOM CChINTkK Tenepb MOXET ObITb NEPEMEHHAs TEKYLLEro AOKYMEHTA.
Bo3MOXXHO co3gaHune CChIfTKM Ha UMs1, 3HaYEeHNE U KOMMEHTapui NnepeMeHHON.

- [pwn cosgaHum cCbifnkn Ha TEKCT 0603HAYEHMS, CoAepKaLLEero HECKOSbKO MOMOK Unn
HECKOITbKO CTPOK, TeNepb MOXHO yKasaTb KOHKPETHYIO MOJSIKY Ui CTPOKY.

O603HaveHne No3nLUuKn, cBA3aHHOE C 0OBLEKTOM crieundukaumm, Tenepb MOXeT BKNHOYaTb

NPOU3BOSbHbLIN TEKCT UIM NEPEKPECTHYIO CChINKY (paHee Takoe 0b6o3HaveHne Morno

cogepxaTb TOJIbKO HOMEpP No3nunn).

HopaboTaH MexaHN3M CUHXPOHM3aLUN MOAENN C OCHOBHOM HAAMMUCbIO accoLUMaTUBHOMO

yepTexa. Tenepb, ecnn TpebyeTcst CUHXPOHU3ALMS TONTLKO OCHOBHOW Hagmnmcu, a He

BMAOB (Hanpumep, ang getanu Obin BoibpaH gpyron maTepuarn), To NepeYepkHyTON
oTobpaxkaeTcst TONbKO OCHOBHas HagnNucb. COOTBETCTBEHHO NPU BbI30BE KOMaHAbI
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10.
11.

nepecTpoeHns NPOUCXOAUT TONbLKO OOHOBNEHNE OCHOBHOW HaANUCK, HO He NepepuncoBka
BUOB.

MosiBNnacb BO3MOXHOCTL UCMOSb30BaHUS B pa3mepax 3acedyek ¢ HakrioHOM BJ1EBO.

Tenepb BO BpeMsi pefakTUpOBaHWSA BOSTHUCTOM JIMHUW NPY MOMOLLM MbILUM JOCTYMNHA
XapakTepHasi Touka A USMEHEHUS aMNnTyabl.

Tekcmoesnbill npoyeccop u paboma ¢ mabnuyamu

1.

4.

MosBnnack BO3MOXHOCTL NPOBEPKM opdhorpadmm A45si TEKCTOB Ha aHMMNCKOM U
YKPanMHCKOM f3blkax. YTobbl MpoBepka Morna ocywecTenaTbes, npy yctaHoBke KOMIMAC-
3D Heobx04MMO yCTaHOBUTL CRoBapu Ansi 3TUX A3bIKOB. TeKCTbl, HAbpaHHbIEe Ha PYCCKOM,
AHINIMNCKOM MW YKPaMHCKOM A3blKe, MOMy4yatoT NpM3HaK 3Toro A3blka. [na npocmoTtpa munm
CMeHbI TEKYLLEro npusHaka sisblka Cnyxkut none A3sbik, otobpaxatLeecs Ha MaHenu
CBOWCTB MNPV BBOAE UIN peaKTMpPOBaHMM TEKCTA.

PeanusoBaHa aBToMaTMyeckasi NPOKpPyTKa AOKYMEHTa BO BpeMsi MepeMeLLeHns Kypcopa
BHYTPY peaakTupyemon Tabnuubl NimM TeKCTa Ha YepTexe.
YcoBepLUeHCTBOBaH TEKCTOBbLIV peaakTop.

- [ob6aeneHbl crieqyloLme KOMOMHALUMK KNaBuw Ans NepeMeLLleHns Kypcopa B TEKCTE U
yOoaneHusi TekcTa:

<CtrI>+<cmpersika eneeo> MNepemelleHne Kypcopa Ha O4HO COBO BIIEBO.

[na Tabnuubl NPoM3BOANTCS NEPeMELLEHNE BHYTPYU
AYelikn, a 3aTeM — Nepexos B NpeablayLyto

AYENKY.
<Ctrl>+<cmpersika MNepemelleHne Kypcopa Ha 0OQHO CIIOBO BrpaBo
8rpaso> Ana Tabnuubl NPoM3BOANTCSA NEpemMeLLeHne BHYTPU
SIYENKKM, a 3aTeM — Nepexon B CNeayLLY0 SYENKY.
<Ctrl>+<cmperska egepx> MepemelleHne Kypcopa B Ha4arno Tekyliero absaua;

€CInn Kypcop Haxoauncs B Ha4yane absaua, To —
nepemeLleHe B Ha4ano npeabiayliero absaua.

<Ctrl>+<cmpernka 8HU3> MepemelleHne Kypcopa B Ha4ano crnegyroLwero
abszaua.

M3 HayanbHOM No3nuumn nocrnegHero absaua Kypcop
nepemMeLlaeTcs B KoHew 3Toro absaua.

<Ctrl>+<Home> MepemelleHne Kypcopa B Hadano nepsoro absaua
AOKYMEHTa Unu pegakTupyeMoro TekcTa Ha
yepTexe

<Ctrl>+<End> lNepemelLieHne Kypcopa B KOHeL, nocnegHero
ab3aua JOKYMeHTa Unv pefakTupyemoro TekcTa Ha
yepTexe

<Ctrl>+<Del> YpaneHue ogHOro crnosa cnpasa OT Kypcopa

<Ctrl>+<Backspace> YganeHne ogHOro crioBa crieea oT Kypcopa

- [ob6aBneHbl cnegyowme cnocobbl BblaeneHms Tekcra:
- BblgeneHve npeanoxeHus: WenyoK no HeMy ¢ HaxaToun knasuwen <Ctrl>.

- BblgeneHue (pparmeHTa TeKCTa: yCTaHOBKAa Kypcopa B HavanbHY NO3nULMIO U
LEeNYoK MbILLbIO B KOHEYHOW MO3NLMN C HaXKaTon Knasuwen <Shift>.

- MameHeHue rpaHuy BblAeneHus: LWen4yoK Mbillblo B HOBOW KOHEYHOW NO3MLMM C
Ha)kaTon knasuwen <Shift>.

- BblgeneHune Tekcta no cnoeam: <Ctrl>+<Shift>+<cmpenka enpaso>,
<CtrI>+<Shift>+<cmpernka ereg8o0>

MosiBUNack BO3MOXHOCTb M3MEHEHWsI CTUINS TEKCTa, NapameTpoB WwpudTa 1 ab3aua cpasy
BO BCEX siYelkax Tabnuubl, BblAENEHHOW OTAENBHO UMM BMECTE C OKPY)KaHLLMM TEKCTOM.
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5.

(DOpMaTI/IpOBaHVIe C/MBOJIOB B ClioBe Ternepb BO3MOXHO 6e3 BblaeneHnsa aToro crioea:
OOCTaTO4HO, 4YTOObI B HEM Haxoaunca Kypcop.

Umnopm u akcriopm

1.

4.

YcoBepLueHCTBOBaH MMNopT gokymeHToB doopmatoB DXF n DWG B KOMITAC-3D.

- [losiBUnacb BO3MOXHOCTb MMMNOpPTa 06pe3aHHbIX PUCYHKOB U rPaANEHTHbIX 3arnmnBOK.

- [losiBunacb BO3MOXHOCTb MMMNOpTa TPEXMEpPHLIX Moaenen ns dopmatos DXF n DWG.
Mpn HacTponke nMnopTa MOAENN MOXHO 3a4aTbh MaclwTab, eauHULbI N3MepPeHus u
BKITOYUTL/OTKMOUYUTD CLUMBKY NOBEPXHOCTEMN.

UTtoObl NpountaTh TPEXMEPHYIO MOAErb, 3annucaHHyto B anne ¢gopmata DXF nnu
DWG, HeobxogmMmo B guanore oTkpbITuA harina BbibpaTb BapnaHt Yumams e
modenb. (BTtopown BapnaHt — Yumamsb e 2paghuyeckuli OOKyMeHm, OH
COOTBETCTBYET NpexXHeMy yHKLMOHany.)

- [losiBunacbk BO3MOXHOCTb Bblibopa cnocoba YTeHnst MynbTUNMHUK: B BUAE
MakpoobbekTa nnun B BUAE MyNbTUMHUW. DTa HACcTpOrKa Npon3sBoauTcs B Tabnvue
COOTBETCTBMS 00BHEKTOB Ha Bknagke Ceolicmea ananora HacTpOWKU MMMopTa.

-  W3meHunca mexaHnam npeobpas3oBaHus TEKCTOB. Tenepb BMECTO BapuaHTta
nepekoanpoBaHus B channe *.tfn ana kaxxgoro cMMBOSa UCXOOHOro wpudta 3agaercs
cnmBon unm Habop cumBornoB 3ameHstowero TrueType-wpudTa, NMMbo cneusHak
KOMIMAC. ®dain *.tfn pomkeH 6biTb cO34aH AN KaXaoro wpudTta, KOTOpbIN NOANEXNT
npeobpasoBaHnio Npy nmnopte. Gannbl *.ifn 4OMKHLI HAXOAUTLCA B nognanke TFN
narnku, cogepxatien gann énbnuotekn nmnopta dpopmatos DWG n DXF
(dwgdxfimp.rtw). B KomnnekT noctaBku BKIOYEHbl hannbl *.{fn ons HeKoTopbIX
LWpnTOB.
dain convtxt.tfn, KOTOpbIA MCNONBL30Barcya paHee Ans npeobpasoBaHst CUMBOSIOB
SHX-wpndTOB, NCKMOYEH U3 KOMIIIEKTA NOCTaBKN.

YcoBepLueHcTBoBaH akcrnopT gokymeHToB KOMIMAC-3D B chopmaThl DXF n DWG B
KOMIIAC-3D.

— T[losiBUnacb BO3MOXHOCTb 9KCMNopTa rpaaAneHTHbIX 3ariMBOK.

- TosiBnnack BO3MOXHOCTb YKa3aHusl crnocoba 3anvcu ToYek: B BUAE TOYEK UNK B BUAE
MaKpOOObEKTOB. ATa HACTPOKa NPON3BOAMTCS C MOMOLLbIO FPYMMbl BAPUAHTOB
Mepedasamb mouyku Ha Bknagke Ceolicmea ayanora HacTPOMKK aKcnopTa.

MosiBunack BO3MOXHOCTb Nepeaayum LIBETOB rpaHen Mogenu npu nMnopTe OKYMEHTOB
dopmatoB SAT, STEP, IGES, XT u akcnopTe B 3T bopmarThl.

MosiBMNack BO3MOXHOCTL 3anucu mogenen cbopok B popmat STL.

lNMpuknadHbie 6ubnuomeku

1.

B 6ubnuoteky KOMIMTAC-Makpo fo6aBneHbl BO3MOXHOCTM 3anncu MakpocoB Ans
co3faHus criegyowmnx 06bLEKTOB:

— O6o3HavyeHusa ansa MCIT:

- BbIHOCHas HAQNUCb K MHOTOCHOMHBIM KOHCTPYKLNSM,

- Kpyroeasi koopanHaunoHHas ocCb,

- Howmep yana,

- Mapka,

- [psimasa koopAnHaUMOHHAs OCb,

- ®urypHas ckobka,

— JlucToBoe Teno.

[opaboTtaHa 6ubnuoteka Mamepuasnbl u CopmameHmMebl.

. ObLwme ycoBepLUEHCTBOBaAHMS

- YckopeHa 3arpyska 6ubnmorteku.
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2.2.

YUTtobbl ynpocTuth 3anonHeHve 6a3sbl AaHHbIX GubnmoTekn, paspaboTaHbl MacTepa,

oGecneyrBatoLLMe NOLAroBoe BbIMOSIHEHNE CNeayLLNX onepaumn:

— CcO3[JaHue HOBbIX MaTepurarnos, JOKYMEHTOB, COPTAMEHTOB, CBOWCTB, KOHTEKCTOB,
0bpaboTok 1 opm;

— HasHa4yeHue CBOWCTB.

No6asneHa Bknagka CopmamMeHmal, CoAepalllasi CCOK UCMOMNb3yeMbIX
COPTaAMEHTOB.

M3meHeH Bna oTobpakeHns 4OKYMEHTOB Onbnuotekn Ha Bknaake JJokymeHmbl

cneayoLwmm obpasom:

— [epeBOo LOKYMEHTOB COAEPXMUT TP KOpHEBLIE rpynnbl: JOKyMeHmbl Ha Mamepuarl,
HokymeHmbi Ha copmameHmbi, [JOKyMeHmMbI Ha mexHuU4YecKue ycroeusl,

— BHYTPW KOPHEBbIX rpynn cpeacTBamm 6ubnnuotekn MoryT GbiTb CO34aHbI
Nonb30oBaTENbCKNE rPYNMbl JOKYMEHTOB,

- B oTobpaxxaemMom nMeHn obbeKTa CoaepKMTCS kak 0603HaYeHne, Tak 1
HavMMeHOBaHMe AOKYMEHTa.

[obaBneHa BO3MOXHOCTb COPTUPOBKM 0603HAYEHMI IK3EMMIIAPOB COPTaMEHTa Ha

Bknagke CopmameHm. CopTMPOBKA BbINOMHAETCS NO 3HAYEHUsIM nonen ob6o3HayveHns.

MopsgoK COPTMPOBKM MOXKET ObITb HACTPOEH crneayLwmmmn cnocobamm:

— Mo wabsoHy - oMepeaHOCTb Nofen Ans COPTUPOBKN ONpeaensieTcs Ux nonoXeHnem
B WabnoHe ob603Ha4YeHus,

- Onpedensiemcsi Nonb308ameJsieM - O4ePEHOCTb NONen AN COPTUPOBKM MOXET
ObITb Ha3Ha4YeHa Nonb3oBaTENEM.

[lononHMTENbHLIM YCIOBUEM COPTUPOBKM SIBMSIETCA CTaTyC NPUMEHSEMOCTH
aK3eMnnsipa copTameHTa.

JobaBneHa BO3MOXXHOCTb Ha3Ha4aTb CBOMCTBA 0ObekTam 6mbnmnoTtekn Tuna
CopmameHm.

[o6aBneH HOBLIN TUM CBONCTBA MaTepuanos - Jeem.OTaenbHbIM rpynnam
mMaTepuanos B 6a3e faHHbIX GMBNMOTEKN 3TO CBOMCTBO HA3HAYEHO.

Ho6aBneHa BO3MOXHOCTb OTODpaxkeHnsa ctatyca NpMMEHAEeMOCTN MaTepmanos
HenocpeacTBeHHO B [lepeBe 06beKTOB Ha Bknagkax Mamepuanwi, CopmameHmsl,
O6pabomku, ®opmbi, flJokymeHmbi. O603HaYEHNA NPUMEHSIEMbIX U HEMPUMEHSEMbIX
MaTepuanoB oTobpaxarTca WpndTOM pasHoro LBeTa. Belbop LIBETOB BbINOMHSAETCH
Ha Bknagke LWpugmsbi pnanora, BbidbiBaeMoro komaHgon Cepeuc - Hacmpolika. o
yMOn4aHuio Ha Bknagke Mamepuarbi npyMeHsieMble MaTepuarnbl oTobpaxatoTcs
YepHbIM LBETOM, HENPUMEHSEMbIE - CEPbIM.

[lo6GaBneHa BO3MOXHOCTb NPOCMOTPA TEKCTOB AOKYMEHTOB U3 CUCTEMbI HOPMATUBHO-
TexHu4eckomn gokymeHTauun TexHopma/Mempaljok 3.1.15. [laHHasa cuctema
coaepXuT gokymeHTbl Focctangapta P®. Ecnun Ha koMnbloTepe yCTaHOBIEHA cucTeMa
TexHopma/MHmpalok 3.1.15, T0 nonb3oBaTenb MOXET NPOCMOTPETb TEKCThI
OOCTYMNHbIX eMy AOKYMEHTOB. [1na aToro Heobxoanmo Ha Bknagke JJokymeHmabi Ans
BblAEMEHHOro AOKYMEeHTa OTKPbITb KOHTEKCTHOE MEHIO U Bbi3BaTb KOMaHay OmKpbImb
e cucmeme TexHopma/Uumpal]ok.

B cnpasoyHyto cuctemy gobasneH pasgen «[JeMoHCTpaunoHHble MaTepuanbl». B Hem
npeacTaBneHbl BUOEOPOSIMKM, NOKa3biBaOLME OCHOBHbIE BO3MOXHOCTM BUBNMOTEKN.
B 6a3oByto NocTaBky BKMNOYEH cripaBoYHUK Ceolicmea nap Mamepuasios.
CnpaBOYHUK coaoepXnUT cBeaeHna o rpynne csoncts KoaghgpuyueHmsl mpeHus1 ong
BblGpaHHOM napbl MaTtepuanos. Kpome Toro, nonb3oBaTeslb MOXeT co3aaBaTb
COBCTBEHHbIE CPaBOYHUKM A5 XpaHEeHUss MHopMaumm 0 CBOMCTBax Ana nap
mMaTepuarnos.

UTto6bl BOCNONB30BATLCA BO3MOXHOCTSIMM CMPaBOYHUKA, HEOH6XOAUMO BbI3BaTb
komaHgy UHcmpymeHmbl - Ceolicmea nap Mamepuarsios.

[o6aeneHo ceorcTBo KoaghghuyueHm mpeHust ans UMIMHAPUYECKMUX CONPSKEHUN C
HaTArom.

Basa gaHHbIX MaTepuanoB U COPTaMeHToB
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2.3.

24.

O6Lwee konnyecTBo MaTepuanoB cocTtaenseT 6onee 7450 HanmeHoBaHM. B Tom
yncne:

1290 oTeyeCcTBEHHbIX MapoK cTaneun n cnnaBos.,;

1214 3apybexHbIX MapoK CTanen u crnnaeos;

145 mapok 4vyryHa;

725 MapokK LBETHbIX METanmoB 1 CNaBoB.;

397 mapok macen n cMasok;

171 mapka nakoB W Kpacok;

418 mapok nnactmacc;

464 mapku Knees;

1200 HameHOBaHWIN CBAPOYHbIX MaTepNanos;

567 HaMmeHoOBaHMI NPOBOAOB U Kabenen.

Basa cogepxut 6onee 45 500 ak3eMnNNAPOB COPTAMEHTOB.

JobaBneHbl cBOMCTBA:

- KoadpuumeHT pacxoga anektpoga (ans 100 HaMmeHoBaHWIA 3NEKTPOSOB)

- KoadppnumeHT TpeHnst ans uunmHOPUYECKMX CONPSXKEHUIN C HATAroM (B CNPaBOYHUK
Ceolicmea nap mamepuasnoe nns rpynnsl KoaghgpuyueHmsl mpeHus)

- XUMn4eckuii coctaB u hu3NKo-MexaHN4eckne cBoncTea anst OpoHs,
obpabaTtbiBaeMbIx AaBneHMeM, 6€30N0BAHHbIX ITENHbIX OPOH3, NaTyHen NUTENHbIX

B rpynny Cmanu nobasneHa noarpynna Cmasnu mapmeHcumHo-cmaperowue (47

HaMMEHOBaHUA C XMMUYECKMM COCTaBOM U PU3NKO-MEXAHNYECKUMUN CBOMNCTBaMM).

B pasonen Mamepuansbi pasHblie jobasneHa rpynna Mpagpumoesie

aHmMugpukyuoHHbIe Mamepuarsnbi (13 HaMMeHOBaHUA C PUINYECKUMUN U DUBNKO-

MEeXaHN4YeCKMMN CBONCTBaMM)

B3anmopencteue ¢ cuctemon KOMIMAC-3D

[loGaeneHa BO3MOXHOCTb BbibOpa MatepuanoB npu paboTte co coopkon.
[obGasneHa BO3MOXHOCTb Bblibopa Matepuana ansa tena.

MosiBunacb BO3MOXHOCTb BbiGopa hopMbl NpeacTaBneHnst AaHHbIX, KOTopas
Bbl3blBaeTCA KOMaHAon Bbi6pamb Mamepuarl..., U3 CneaytoLmx BapuaHToB:
- Cnuncok nocrnegHunx BblbpaHHbIX MaTepuarnos,
— OcHOBHOE OKHO BMbnnoTekn,
- nonb3oBaTenbCkmi knaccudgukaTop N3bpaHHoe.
UT0Obl BbINOMHNTL HACTPOWKY, Heo6xoaMmo Bbi3BaTb koMmaHgy cuctembl KOMIAC-
3D Bubnuomeku - Mamepuanbi - KoHghuaypauyust 6ubniuomeku... 1 BbiopaTb

HY>XHbI BapyaHT Ha Bknagke Bbi6op Mamepuasa NosiBUBLLErOCS Ha 9KpaHe
Avnanora KoHguaypayusi 6ubnuomexu.

Mowuck

YckopeHa paboTa moayns lMouck.
[lo6aBrneHa BO3MOXHOCTb OCTAHOBKM MpoLiecca nomncka.

[ob6aBneHa BO3MOXHOCTb «BbICTPOro» novcka 06bekToB GUBIMOTEKN. BLICTPLIN NOUCK
obecneymBaeT NO3NLMOHMPOBaHME Ha 06beKTe, HaMMEHOBaHME KOTOPOro COOEpPXUT
W Ha4YMHaeTCcs C 3adaHHON CTPOKK. [NapameTpbl noncka 3agatTcs Ha [NaHenu
GbicTporo noucka. Mo ymonyaHuio oTobpaxkeHne ata naHenu BblKNo4eHo. YTobbl
BKIMOYUTb NaHenb, HEO6XoaANMO Bbi3BaTb kKOMaHay Bud - lMaHesnb 6bicmpo20 noucka.
BbICTPbIN MOMCK MOXET ObITb BLINOMHEH Ha BKNagkax NaHenu sBbibopa Mamepuansil,
Copmamenmbi, O6pabomku, ®opmbi, JokymeHmbI, BHewHull knaccughukamop v
B Ananorax paboTbl CO CBOMCTBAMM U KOHTEKCTaAMM.

[ob6aBneHa BO3MOXHOCTb noucka Nap matepranoB No 3Ha4YeHno CBoNCTBa. PesynbTtar
noucka BblgaeTcs B BMAE CNUCKa Nap maTepuarnos.
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Omnuyus eepcuu 10 SP2 om eepcuu 10 SP1

BHumaHue! dannbi, cosgaHHble nnu coxpaHeHHsie B KOMIMAC-3D V10 SP2, 6yget
HEeBO3MOXHO OTkpbITb B KOMIMAC-3D V10.

lNpuknadHbie 6ubnuomeku
HopaboTtaHa 6ubnunoteka bubnuomeka koHeepmepoes AaHHbIx eCAD - KOMITAC
(ecad.rtw):

- TMosiBUnack BO3MOXHOCTb COXPaHATb Ha AWUCKE NPOMEXYTOYHYIO TabnuLy TEKCTOBOIO
KOHBepTepa Ans nocneaytowe paboTbl.

- [losiBunacb BO3MOXHOCTb peAakTUpoBaTb TPEXMEPHYIO MOAENb NMaThbl, MOMYYEHHYIO
yepe3s IDF-popmaTbl, 3aMeHAS YCNOBHbIE MOAENN KOMMOHEHTOB Ha peanucTuyHble.

- TosiBMnacb BO3MOXHOCTb paccyMTbiBaTb MacCy Nnatbl C KOMNOHEHTaMMU.
- [JHononHeHna CnpaBoyHas cuctema.

Omnuyusi eepcuu 10 SP1 om sepcuu 10

BHumaHune! dannbl, cosgaHHble unm coxpaHeHHble B KOMIMAC-3D V10 SP1, 6yget
HEeBO3MOXHO OTKpbITb B KOMIMAC-3D V10.

Cneuucukayus

HopaboTaH MexaHn3m paboTbl C rpynnoBbIMU crneumdmrKauusiMm:

- [losiBUNacb BO3MOXHOCTb penakTtnpoBaHUA HoMmepoB MUCMNONHEHUN No ﬂ,BOVIHOMy
LLEeNYKY MbILLN. ,D,J'IFI BO3BpaTa K ymon4yartesibHbiIM HOMepam NCMNOJTHEHUN HeO6XOLI,I/IMO
yaoannTtb HOMepa, BBEeAEHHbIE BPY4HYIO.

- |_|pl/l BBOAE KOJIN4ECTB HA UCMNOJIHEHNE HOMEP TeKyLllero NCnofHeHunA 0To6pa>|<aeTc9| B
CTtpoke coobLueHni.

lNpuknadHbie 6ubnuomeku

B Cucmeme pacnosHaeaHusi 3D-modeneli (featureKompas.rtw) nosisunaco
BO3MOXXHOCTb YaCTU4HOrO pacrno3HaBaHusa getanu. B pesynbtaTte yactmyHoro
pacnosHaBaHus B [lepeBe aetany otobpaxatoTCa pacno3HaHHbIE 31EMEHTbI U
OCTaBLUasICa Hepacno3HaHHOW YacTb geTtanu (B Buge "Onepaunn 6e3 nctopun®).

Omnuyus eepcuu 10 om sepcuu 9 SP1

O6uwee
1. PeanusoBaHa nogaepxka ctanHgapta FOHukoa. KOHMKoA - 9TO cTaHAapT KOAMPOBaHUS
CUMBOOB, NO3BOSIAOLLNA NPEACTaBUTL 3HAKM MPaKTUYECKN BCEX NMUCbMEHHbIX A3bIKOB.
2. PacwmpeHbl BO3MOXHOCTU HACTPOMKK Buaa npunoxeHusi. B ananore Bud npunioxxeHusi
NOSIBUIUCH:
- cnucok Lyeemoeast cxema, No3BoNsAOLWNA BbiOpaTh LIBETOBYIO CXEMY AN1st MHTepdenca
KOMIAC-3D,

- onuusa PacwupeHHble ecnbigaroujue nodckasku, no3eonsowan nobaBnsTb BO
BCMIbIBatOLLYIO MOACKA3KY Ha aneMeHTe ero onncaHune, otobpaxatowieecs B CTpoke
CcoOoOLLEeHUI.
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3. PacwunpeHbl BO3MOXHOCTU HacTponkn MeHepxkepa 6ubnuoTtek. MNMpu nepBoHa4ansHOM
HanonHeHun n obHoBneHnn MeHegkepa Tenepb MOXHO MCNONb30BaTh HECKONbKO ¢hannos
*.Ims. MNosBMNMCb HOBbIE KOMaHAbl ynpaBneHus cogepxmmbiM MeHeaxepa 6ubnuorek:

- O6Hoeumb MeHedxep 6ubnuomek, no3sonswowas 0odasuTb B MeHeaxep
onbnunoTtekn, ykasaHHble B hannax *.Ims, n yganute 3 MeHegxepa 6ubnuotekn,
dannbl KOTOPbIX OTCYTCTBYIOT NO 3a4aHHbIM AN HUX NYTAM; KOMaHaa 4OCTynHa B
MeHto Cepeuc 1 B KOHTEKCTHOM MeHo MeHekepa 6MbnmnoTek.

- O4ucmumb MeHedxep 6ubnuomek, no3songaowasn yaganute u3 MeHeaxepa Bce
BMBIMOTEKN, KPOME MOAKITHYEHHbBIX HA MOMEHT Bbl30Ba KOMaHAbl; KOMaH4a AOCTYMNHa B
KOHTEKCTHOM MeHo MeHexepa 6ubnunoTex.

4. TlpekpalleHa nogaepxka cnegyowmx opmMaTos:
-  KOMIMAC-CumeonbHbi doopmat KSF (*.ksf),
- Vectory 4.x (*.vc4),
- Vectory 5.x (*.vcH),
- KOMIMAC-BekTop lMpo (*.cv4),
- KOMIMAC-YepTexu 4.x (*.cad),
- KOMIMAC-®parmeHTsl 4.x (*.frg).

TpexmepHoe ModenupoeaHue

1. [pwn paboTte ¢ mogenamm cbopok (*.a3d) Tenepb MOXHO BLINOSTHATL TE XKe onepaunn, 4To 1
npu paboTe ¢ mogenbio Aetanu: gobasneHne/yaaneHne martepuarna, cosgaHue acok,
ckpyrneHun, pebep xectkoct u 1.0. (McknoyeHne cocTaBnsaoT onepaunmn co3gaHus
NINCTOBOTO TeMna U NUCTOBbLIX 3NeMeHTOoB.) Takum obpa3om, NosiBMNach BO3MOXHOCTb
co3gaHus B cbopke Ten, npuHagnexaiimx camon cbopke, a He kakomy-nnbo n3
KOMMNOHEHTOB. KHOMKM ANd Bbl30Ba KOMaHb! BbINOMHEHWS onepauui HaxoaaTcsa Ha
naHenu PedakmupoeaHue c60pKu.

I'Ile BbINOJIHEHUN OI'IGpGLI,I/IVI yaaneHnda Mmatepuana B c60p|<e MOXHO YKa3aTb, Kakmne
00ObeKTbl AOMKHbI BXOAUTb B 06NacTb npuMeHeHna onepauun: Tena, KOMNOHEHTbI U1 U
Tena, U KOMNOHEHTHI.

B cbopke Takke ctana gocTynHa komaHga YcroeHoe usobpaxeHue pe3bobil.

2. T[losiBunacb BO3MOXHOCTb MPOCTAHOBKN pa3MepPOB M 0003HAYEHNN B TPEXMEPHbIX
moaenax. KHonku ons Bbl3oBa COOTBETCTBYIOLLMX KOMaHA HaxXogaTCca Ha naHenu
YcnoeHble 0603Ha4YeHuUs1, KOTOPas B CBA3M C 3TUM NepeumeHoBaHa B QsieMeHmbI
oghopmIIeHuUsl.

Pa3mepbl 1 0603Ha4YeHns, MeroLmneca B MOAENU, MOryT ObiTb NepeaaHbl B YEPTEX,
cogepxawum accounaTmBHbIE BUAbI 3TON MOAENN.

Kaxxgomy pa3mepy, cosgaHHOMY B MOAENU, aBTOMATUYECKM NpucBanBaeTcs MMs
nepeMeHHON. DT NnepeMeHHble MOXHO UCMOSIb30BaTh B CUCTEME YPaBHEHWUIA MOZENMN.
N3meHsATb 3Ha4YeHNs1 pa3mMepoB HemMb3s.

3. PacwunpeHbl BO3MOXHOCTU yNpaBneHns Macco-LeHTPOBOYHbIMM XapaKTEPUCTUKaMM

Moaeneun.

— [lonb3oBaTenb MOXeT 3aaaTb 3Ha4YeHne NIIOTHOCTW, MacChl UM KoopaMHaT LeHTpa
mMacc mogenu (3agaHHasi 4nst cOopKuM NAOTHOCTb M MaTepuar cYnTatTcs
OTHOCSILLMMUNCS K MOCTPOEHHBIM B Hen Tenam). NMpu BcTaBke mogenu B cOOpKy B
KayeCcTBe KOMMOHEHTA 3TN NapamMeTpbl NepeaatoTcs B COOPKY M UCMONb3YyOTCA BO
BPEMS pacyeTa ee MacCO-LEHTPOBOYHbIX XapakTepucTuk. [Npn HeobxoanmMocTu BO
Bpemsi paboTbl cO COOPKOM MOXHO M3MeEHUTL napamMeTpbl MLIX koMnoHeHTa.
BBefeHHble 3HauYeHus 6yayT XxpaHUTbCs B cOOpKe 1 MCMNOMb30BaThCA Npu pacyeTe ee
MacCO-LIEHTPOBOYHbIX XapaKTepUCTUK.

[na 3agaHma NnOTHOCTM MaTepuana, Maccbl U KOOPAWHAT LlEeHTPa Macc CRyXuT
Bknaaka lNMapamempsi MUX NaHenn cBOWCTB NpW HAaCTPOMKE CBONCTB MOAENN UNK
KOMMOHEHTA.
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10.

11.

— 3apaHHble BPY4YHYIO Unn pacdeTHble napameTpel MLUX 3anuckiBatoTca B dhann mogenu.
Ecnu napameTpbl paccynTbiBalOTCS,, BO3MOXHO MX aBToOMaTn4eckoe obHOBNEHne
(mepecyeT) Npyn coxpaHeHun n/nnn Npyn NnepecTpoeHnn mogenun. Hacrtponka
aBToMaTnyeckoro nepecyeta MUX npomnssoauTca B guanore, Bbi3biIBAEMOM KOMaHLOM
CepsBuc - NapameTptkl... - Cuctema - Pegakrop mogenen - MLUX.

HopaboTaHa komaHaa Toyka: NoABUNNCL HOBbIE CNOCO6LI 3a4aHNS NONOXKEHWS TOYKK:
- [lepeHocomM omHocumesibHO o6 bexkma,

- Ha nepeceyeHuu deyx o6 bLekmos,

- Ha kpusoli,

— Ha noeepxHocmu,

- B uyeHmpe o6bexkma,

- [lpoekyueli mo4Ku Ha NOBEPXHOCMb.

Mexay NOCTPOEHHOW TOYKON U 06BHEKTOM (06 bEKTaMM), Yka3aHHbIM NPU NOCTPOEHMM,
dhopmupyeTca accounaTMBHasa CBA3b.

Mpwv cosnaHnm 1 pegakTUpPOBaHNM TPEXMEPHOTO 3fIEMEHTa Ha aKpaHe oTobpakatoTcs
pa3Mepbl, yrpaensioLmne reoMeTpuen acknusa aToro aneMeHTa. lNMons3oBaTenb MOXET
N3MEHSITb 3HAYEHNA Pa3MepPOB U NPUCBOEHHbIE UM UMeHa NepeMeHHbIX. [ns aToro
Heo6XoaMMO ABaXabl LENKHYTb Ha pa3MepHO Haanucu.

BkntoyeHne n oTkntoveHne JocTyna K paamepam 3CKM3a Npom3BOANTCA C MOMOLLbIO OMLMK
lMoka3blieamb pa3Mepbl 3CKU3a 6 onepayusix, HaxoasLLENCs B Ananore HacTponKn
oToOpaxeHust paamepoB 1 0603Ha4YeHUn (bbIBLUNI guanor HaCTPONKM OToBpaKeHns
pa3MepoB B 3CKU3e; ANS ero Bbi3oBa CNyuT komaHaa Cepeuc - lMapamempl... -
Cucmema - PeGakmop modenel - Paamepb! U 0603Ha4YeHUs).

B komaHaax JlomaHasi v CnnaliH Ha MNaHenu cneumanbHOro ynpaeneHust nosisunach
kHonka Mocmpoumb moyky. OHa CnyXuT Ans nepexona B PeXum NoCTPOEHUsi BEPLUMHbI
KPUBOWM, B KOTOPOM AOCTYMHbI BCE CNOCOObLI 3a4aHUS NONOXEHUS TOYKU.

MosiBuNacb BO3MOXHOCTb 3afaHunsi Habopa 06bLEKTOB, Y4acTBYOLLMX B ONpeaeneHnm
rabaputa mogenu. OTa HacTpoiKka NPoM3BOAUTCS B Anarore, Bbi3biIBAEMOM KOMaHAoM
Cepsuc - lMapamempeil... - Cucmema - PeGakmop modenel - Fabapum.

B conpsXeHnax Tenepb MOryT yd4actBoBaTb KOMMNOHEHTbI-3K3eMMJidpbl MacCMBOB.

B meHto Bud npwu pabote co cbopkammn gobaBneHa komaHaa CKpbimb 8 KOMITOHeHmMax.
OHa nmeeT Takoe e NoAMEHI0, Kak KomaHaa CKpbimb, 1 NO3BOSSET YNpaBnsiTh
OTOOpaXXeHnem BCNoMoraTesibHbIX 00bEKTOB B KOMMOHEHTaX COOPKMN.

KomaHaa Jemanb-3azomoeka Tenepb AOCTYMNHa Kak 10 CO34aHusA B MOAEnNu Ter, Tak 1
nocre, T.e. Tenepb B MOAENb MOXHO BCTaBUTb HECKOIbKO 3aroTOBOK.

[lopaGoTaHa onepauus dacka: ynyyllieHbl anropuTmbl popmmnpoBaHms dacku, paboTa
daHTOMa, AMarHOCTMKa KOPPEKTHOCTM NOCTPOEHNS.

Fpaghuyeckue OoKymMeHmMbI

1.

MosiBMNack KomaHaa 3asiueka, No3BoNALLLAaa co3gaBaTh OOQHOLIBETHbIE 3aNMBKMY U
rpaguveHTHble 3anuBKK creayoLwwmnx TUMNoB:

- JluHelUHas,

- UHunuHdpu4eckas,

- Yeanoeas,

— KoHuyveckas,

- PaduanbHas,

- KeadpamHas,

KHonka ans Bbi3oBa koMaHAbl 3asiueka HaxoauTcs Ha naHenu Feomempusi, o6pasys

rpynny ¢ komangon Lmpuxoeka. 3annBka Kak CTUIb LUTPUXOBKM UCKMOYEHA N3 KOMaHAbI
LWWmpuxoeka.

B meHio Bcmaeka nosiBunacb komaHga Becmaeumsb usobpaxeHue u3 euda opy2020
Yepmeixa, NO3BONAOLLAA BCTaBUTb B TEKYLLUI YEPTEX CoOaepKMMOoe Buaa Apyroro
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yepTexa. Onummn cosgaHnsl BCTaBKM BUaa U NpueMbl paboTbl C HEl B LIENOM Takue Xe, Kak
ANs BCTaBKK cpparMeHTa.

Owvanor ynpaBneHusa dparmeHTamu 3ameHeH MeHedxepomM ecmagok eudos u
¢pacmeHmos. [Insa ero Bbi3oBa CNyxuTt komaHaa MeHedxep ecmagok eudos u
¢hpacMeHmMoe, HaxoasiLasica B MeHo Pedakmop Ha MecTe KoMmaHabl YrpaesieHue
¢gpacmeHmamu.

BcTaBku BMOoB u pparmeHToB oToBpaxatTcs B [lepeBe yepTtexa. B [Jlepese
NnoKasblBalOTCA HOMepa BCTaBOK M UX obLLiee KONM4eCcTBO.

Monb3oBaTenb MOXET racuTb UNN AenaTtb BUAMMbIMU CIOW BCTaBKW BUAA, UCMOSb3ys
MeHeOdxep dokymeHma.

B meHio Pedakmop nosiBunacb komaHaa YonuHums 9o 6nuxaliwezo o6bekma. OHa
NO3BONSAET NPOAOIKUTL rEOMETPUYECKUIA MPUMUTUB A0 BnnkanLLen TOYKN nepecedeHmns ¢
Apyrnm obbekTom. KHomnka ans Bbi3oBa KOMaHAbl HAXOAMTCS Ha NaHenm
PedakmupoeaHue, B 0QHOW rpynne ¢ KoMaHaou BbipoeHsIMb Mo 2paHuye.

MepekoMnoHoBaHa 1 AONONHEHA HACTPOViKa NapamMeTpPOB acCOLMATUBHbLIX BUAOB.

YnpaBneHue nepegayen B acCoOUMaTUBHbIN BUA pa3MepoB 1 0003HaYeHUn N3 Moaenm
NPOM3BOANTCS MPU HACTPOMKE NapaMeTpoB BuAa Ha HOBOW Bknazake lNaHenim CBONCTB -
AnemeHmbl oghopmsieHusi. Ha 3Ty BKNagKy nepeHeceH nepekntoyaTenb oTobpaxeHuns
pe3bbbl ¢ Bknagkn O6bekmbi. Ha Bknagke O6bekmbI nosiBunack onums Omobpaxamb
CKpbImbie 06eKkmbI, N03BONAOLLAA NepeaaBaTh B acCOLMaTUBHbBIN BUA M306paxeHun
CKPbITbIX TEST U NOBEPXHOCTEN.

CooTBeTCTBYOWMUM 06pa3om U3MEHEH Ananor HaCTPONKM NapameTpoB ByAaA (Bbi3biBAaEMbI
0N Tekywlero Yeptexa komaHgon Cepeuc - lNapamempsi - Tekywuli yepmex -
MNMapamempsbl dokymeHma - Bud, a ons HoBbIX YepTexen Cepeuc - lNapamempsbl -
Hoeble dokymeHmbI - paghuyeckue okymeHmol - [Mapamempbi O0KymeHma - Bud).
Tenepb 3TOT AManor CoaepXxut Bknagky O6bekmabl, Ha KOTOPYO NepeHeceHa rpynna
lMepedasaembie 06bekmbI ¢ BkNagku Mapamempsl, v BKNagky seMeHmbl
oghopmiieHus1, NO3BONSAOLLYIO YyNpaBnATb Nnepeaaden B Buag nsobpaxeHmn pesbbbl,
pa3mepoB U 0603HaYeHN U3 MOAENMN.

YnpaeneHue otobpaxeHneM B YepTexe pasMmepoB U 0603HaYeHUN, NepeaaHHbIX 13
MOZEenNu, OCyLLECTBIISETCA C NOMOLLBIO KOMaHAbl [Tokazamb CKpblimble 0603Ha4Y€eHUs! B
MeH0 Bud v komaHabl CKpbImMb B KOHTEKCTHOM MEHIO pa3Mmepa nnm o6o3HaveHus.

MosiBunachk BO3MOXHOCTb BCTABKWN CCbINIOK B SI4ENKM OCHOBHOW Haanucu Yeptexa. lNMpu
BCTaBKE CCbIKN B A4enky «Maclutab» no ymonyaHuio npegnaraeTcs co3gaHue CCbikn Ha
mMacLiTab smaa.

Ha Bknagke Mapamempb! ananora HaCTpoONKM napameTpoB Buaa NnosBuiach onuus
Co30asamb ccblsIKy Ha Macwmab euda 8 oCHO8HoOU Hadnucu. Ecnv oHa BKnoYeHa, TO
nocne Toro, Kak Nonb3oBaTesib CO34acT B YepTexe nepsbin BUA, B A4enky «Maclwitab»
OCHOBHOM Hagnucu BygeTt aBToMaTM4eCcKM BCTaBreHa CCblfika Ha macTtab aToro Buaa.

B Menedxepe dokyMeHma nosiBunacb BO3MOXHOCTb KOMMPOBAHWS CIOEB U rPynn Croes
mexay Buaamun. KonnposaHue nponssBoanTcs NyTeM «nepeTackmBaHUsA» Croes v rpymnn
MbILLBLIO U3 OQHOMO BMAa B Apyron. [Ina konnpoBaHus rpynnbl crnoes Heob6xoanumo
yaep>xuBaTb HaxaTtoun knasuwy <Ctr/>.

Copepxnmoe UCXoOHbIX CROeB UTHOPUPYETCS, T.e. B pedyrnbTaTe KONMpoBaHUS
MOsly4alTCA MyCcTble CIOW.

B komaHgax cosgaHus 00bekToB, Tpedyolwnx BBoga paguyca (OkpyxHocmb, [yea,
MHoeoyzonbHuUK v gpyrue komaHabl) Ha lNaHenn cBOMCTB nosABMMiack rpynna
nepekntovatenen Mapamemp. OHa NO3BONSET yKa3aTb, KAKON NnapamMeTp OKPY>KHOCTU
OyoeT BBEeAEH - AnameTp unu paguyc.

MosiBunack BO3MOXHOCTb aBToOMaTnyeckoro goopmmpoBanms umeHn KOMIMAC-gokymeHTa
npv NepBoM coxpaHeHuun. imsa moxeT npeactaBnsaTb cobon ob6o3HaveHne, HanMeHoBaHne
nnn koMbrHauunio 0603HaYeHNs 1 HaMMEHOBaHNS AOKYMEHTa.

Bbibop BapraHTa MMEHOBaHUSA AOKYMEHTa NpOM3BOANTCA B AMarnore, Bbl3bIBaEMOM
komaHgon Cepeuc - lNapamempsi - Hoeble dokymeHmbI - UMs1 ¢halinna no ymMon4aHuro.

156



10.

11.

12.

B meHio MHCmpymeHmbI nosiBunack komaHaa BoipoeHsimb pa3mepHbie nuHuu. OHa
NO3BOSSET BblpaBHMBATL BAOSb OAHOWN NPSAIMON NapansesbHble pasmMepHble NUHUK
NMHENHBbIX Pa3MepPOB U BblpaBHMBATL PaaMyCbl pa3MepHbIX NIMHUIA YTNoBbIX pa3MepoB. s
BbIpABHMBAHUSI HY)XKHO yka3aTb pas3mep-obpased,.

MosiBMNacb BO3MOXHOCTb HANOXEHWS CBSI3EN 1 OrpaHNYEHNIn Ha CTPENKK B3rnsiaa v NMMHUA
pa3pesa/ceveHusi. Hanpumep, cTpenka B3rnsga MoxeT OblTb napannesibHa OTpesky,
CErMeHTbl NMHUM pa3pesa MOryT ObiTb BEPTUKANbHLIMU, FOPU3OHTANbHLIMU UK
nepneHavKynsapHbiMu apyr apyry. MNpu pa6oTe B NapaMeTpuyeckom pexmnme CBS3N U1
OrpaHM4eHns Ha CTPenku B3rnsaa v NIMHUK paspesa/ceyvyeHunst HaknaabliBarTcs
aBTOMaTUYECKW.

[opaboTtaHbl komaHabl Ceoticmea n Konupoeams ceolicmea: B okHe Ceolicmea cTanu
AOCTYMHbI ANS U3MEHEHMS U KOMMPOBaHUS Takme CBOMCTBA OOBLEKTOB, kKak Cmusb
mekcma, lNapamempsbi wpugma (CoO6CTBEHHO LPUAT, BbICOTA, LBET U T.M.) U
Mapamempsbi ab3aya (Lar CTpokK, OTCTYMbl, BblpaBHUBAHNE U T.M.).

Komanga Ceolicmea ctana A4OCTyNHa B KOHTEKCTHOM MEHIO BblAENEHHOro obbekTa.

NopaboTaHa komaHaa Jeghopmayusi cOsu20M: Tenepb C ee NOMOLLbI MOXHO CABUraTb
BOOJb BbIHOCHBIX NMHUIA pa3MepHbIE€ NIMHUN NMUHENHBIX Pa3MepoB - 6e3 CMeLLeHNs ToYek
NpuBsA3KkM pasmepa. [Insi BbINONIHEHNS Takoro npeobpa3oBaHust HEOGX0AMMO, YTOObI B

pamKy BblaeneHusi KoMaHabl MONHOCTLIO Nonana pasMepHasi NMMHUS (HO He BECb pasmep).

Tekcmoenlili npoyeccop u paboma ¢ mabnuyamu

1.

MosiBunacek komaHaa Bemaeka - PucyHok, N03BONsoLLas BCTaBUTb B TEKCT Unn Tabnuuy
nsobpaxxeHune n3 pactposoro gavna popmata BMP, GIF, JPEG, PNG, TIFF nnn TGA.

KHonka ans BbidoBa KOMaHObl HAX0AMTCA Ha NaHenu Becmaeka @ mekcm.

[na obecneyeHns BO3SMOXHOCTM MCNONb3oBaHUA KOHMKOA-LLIPUATOB NOMHOCTLIO
nepepabotaH guanor Bbibopa cMMBOa, NOSIBAIOLWMIACS MOCNe Bbl30Ba KOMaHAbI
Bcmaeka - Cumeorn.

PacLlumnpeHbl BO3MOXXHOCTM paboThbl CO CTUISIMU TEKCTOB.

- Ha Bknagke @opmam [NaHenn cCBOMCTB K Ha naHenn ®opmMamupoesaHue Npun BBoAe U
penakTMpoBaHust TEKCTa AOCTyNeH cnncok Cmusib. OH cOAEepXXUT CMMCOK CUCTEMHbIX
CTUNEeNn TeKCTa U CAYXXUT AN CMeHbl Tekyulero ctuns. Ctpoka Apyeoi cmurb...
Nno3BonAeT BbiOpaTb CTUIb U3 HAbopa Unu BHELUHeN BubnmoTeku.

- Ecnu dbopmatmpoBaHmne Tekcta, odOpMIIEHHOrO Kaknm-rnmbo cTtunem, U3MeHeHo no
CpaBHEHMIO C MapameTpamMu, XpaHSLWMMNCS B CTUIE, TO Nepes Ha3BaHNEM CTUNS B
cnucke Cmusb oTobpaxaeTcs «3Be3goyvkar». YTobbl BEpHYTL NapamMeTpbl TEKCTa K
CTUNeBbIM, criegyeT BblOpaTb Ha3BaHME CTUMSA U3 CMUCKA UIKM HaXkaTb KOMOUHaLMIO
knaeuw <Ctrl> + <[pobGen>.

[nsa oToGpaxeHnst Ha3BaHUNM WPUATOB B cnncke Lipughm Tenepb MCnonb3yeTcs

HayepTaHMe CMMBOJIOB, onpeaensemoe COOTBETCTBYOLMMN WpudTamn. NKoHka

TrueType-wpndTOB HE NokasbiBaeTCs.

Mpn nepexoge B pexum peaakTMpOBaHUSA TEKCTOBOro ob6bekTa nnm Tadbnuupbl No ABOVMHOMY

LLLEeNYKY Kypcop yCTaHaBnNMBaeTCH B MO3MLMIO, COOTBETCTBYIOLLYHO €ro NOMOXEHUIO B

MOMEHT LLenyKa (paHee Kypcop nepexoaus B Ha4ano TEKCTOBOro o6bekTa nnm B NepByto

A4enky Tabnuubl).

YcoBepLueHCcTBOBaHa paboTta ¢ Tabnuuamu.

— T[losiBUnacb BO3MOXHOCTb KOMMPOBaAHNA AMana3oHa siYeek.

- [pn nepemeLLeHnn n konuposaHun Tabnuubl B rpapnyeckoM JOKYMeHTE Tenepb
0oTOOpaxarTcsa He TONbKO BUOMMbIE, HO U HEBUAMMBIE (BbIKIMIOYEHHLIE) FPAHNLIbI STYEEK.

lMpedeapumenbHbIli npocMomp nepeod nevyamsio

CTano BO3MOXHbIM COXPaHATb U 3arpyaTb AaHHbIE AN pexuma npeaBapuTenbHOro
NPOCMOTpa - MMeHa AOKYMEHTOB, NapamMeTpbl X pa3MeLleHMs Ha none BbiBOAA,
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HaCTPOMKN NapaMeTpoB BbIBOAA, CBeAeHUs1 00 ycTponcTBe BbiBoAA. [laHHble
3anucbiBaloTCcA B pannbl 3agaHuin Ha neyvartsb (*.pjd).

3anuck 3aiaHnA Ha rnevaTtb NPOU3BOAUTCS B peXnme npeasBaputeribHoro npocMmotpa. Ans
3TOro crnyxut komaHga ®aun - CoxpaHuTb 3afaHue Ha neyarb...

3arpyska 3afiaHus BO3MOXXHa KaK B peXuMe npegsapuTernbHoro npocmMoTpa (C NoOMOLLbIO
koMaHabl Paln - 3azpy3umb 3adaHue Ha ne4ame...), Tak U B 0ObIYHOM pexume paboThbl
(c nomoLbo komaHabl Palin - 3adaHue Ha ne4ams - 3a2py3ums...).

Cneyudukayus

MosiBunachk BO3MOXHOCTb coXxpaHeHus crneundurkaumm B gpopmat Microsoft Excel ¢
NMOoMOLLIbIO KOMaHabl Palisn - CoxpaHUMb Kak...

Umnopm u akcrnopm

B nanky ...\Sys go6asneHbl KOHMKOA-LLPUDTHI:
- GOST_AU.shx,
- GOST_BU.shx.

N3MeHeHuUe KoMrsieKma nocmaeku

1.

daninbl, coctasnsaowme komnnekTt noctaskm KOMIMAC-3D V10, pasgeneHbl Ha Tpy YacTu:

- bBa3soBas yacTtb komnnekrta noctaBku KOMIMAC-3D V10 (co6¢cTtBeHHO thannbl
cuctembl KOMIAC-3D V10),

- MawwuHocTpouTtenbHaa koHdpurypauma gna KOMIMAC-3D V10 (6ubnuotekn ons
MaLUNHOCTPOEHUS),

- CrpoutenbHasa koHdurypauma ana KOMIMAC-3D V10 (6ubnuoteku gnsa
CTpouUTENbLCTBA).

YcTaHoBKka KoHpurypauun npounssoantca nocne yctaHoskn KOMMAC-3D V10.

MepeyHn GMBIMOTEK, COCTaBMAIOLLNX MALLUMHOCTPOUTENBHYIO U CTPOUTENBHYHO

KOHpurypauum, npusegeHsl B annax .\MCAD\ReadMe_MCAD.rtf

n .\MAEC\ReadMe_AEC.rtf cooTBETCTBEHHO.

HoBble BO3MOXHOCTU BUBNIMOTEK AN MALLMHOCTPOEHNSA N CTPOUTESNLCTBA ONUCAHbI B

dannax .\MCAD\RelNotes_MCAD.rtf n .\AEC\RelNotes_AEC.rtf COOTBETCTBEHHO.

M3meHeHnsa B KOMMMEKTe NOCTaBkn NpuUKNagHbIX OMBNMoTek Ansa NpoMbILLIEHHO-

CTPOUTENBHOrO NPOEKTUPOBaHMA onucaHbl B hanne RelNotes PSP.rtf.

B komnnekT noctaBku BkntoveHa 6ubnuoteka NMpoBepka AOKYMeHTa

(KompasChecker.rtw). bubnuoteka npegHasHadeHa Ansi yNpoLLeHMs nomcka u

ncnpasneHus B rpacgpmyecknx KOMIMAC-gokymeHTax owmnbokK, CBA3aHHbIX C pa3MeLLEHNEM

reomeTpudecknx 00bLEKTOB 1 pa3MepoB, a Takke OLNMBOK NPOCTaHOBKM 0603HaYeHUN

NO3MLMIA N NOAKITYEHUS K HAM 0OBEKTOB cneumdmKaumm.

OTgenbHO onnayMBaemMas NUUEH3uA Ana pabotbl ¢ 6GuUbnnoTeKkon He TpedyeTcH.

B komnnekT noctaeku BkNtoYeHbl KOHUKOA-LIPUATHI:
- GOST type AU (ums danna wpudta - GOST_AU.ttf),
- GOST type BU (umsa danna wpudta - GOST_BU.ttf).

M3 komnnekTa noctaBku UcknodeHa Bubnuomeka aemomamu3ayuu murnoebix
npoekmos (project.rtw).

lNpuknadHast 6ubnuomeka KOMITAC

W3 lMpuknadHoli 6ubnuomeku KOMIMAC vckntoyeHa komMaHaa Becmaeka
napamempu4ecKko20 3JIeMeHma.
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lMpo4ue npuknadHbie 6ubnuomeku

1.
1.1.
1.2

1.3.

1.4.

1.5.

1.6.

HopaboTtaHa Bubnuomeka mamepuasioe u copmamMmeHmoes (materials.exe).
YckopeHa 3arpyska onbnuoteku.
YBenuuunock HanonHeHne 6asbl MaTepuarnos.
- B 6ase cogepxutcsa 6onee 6800 HanmeHoBaHWIA MaTepuasnos, B TOM YNCIIE:
1235 oTeyeCcTBEHHbIX MapOK CTanen u crnjasos;
720 3apybexxHbIX MapoK CTanewn u CrnnaeBos.;
145 mapok 4yryHa;
596 mapok LUBETHbIX METASOB W CMJ1aBoOB;
397 Mapok macesn 1 CMasok;
171 mapka nakoB 1 Kpacok;
418 mapok nnacrmacc;
464 mapku Knees;
1167 HaMMeHOBaHMI CBApPOYHbLIX MaTepmnarnos;
567 HaMmeHoBaHWIN NPOBOAOB W Kabenen.
- Bba3sa HacuuTbiBaeT 6onee 42000 ak3eMNNAPOB COPTAMEHTOB.
— [obGaBneHbl cBONCTBA:
- yeem B pasaen Jlaku u Kpacku Lnsi NONy4YeHUs NOIHOro 0603HaYeHus,
— HapyXHbIlU Quamemp v NO20HHas1 macca B pasaen lpoeoda u kabenu.
- [obaeneH pasgen Cmasnu penbcosesble.
HopaboTaH MexaHn3m noucka. PesynbTaTbl noncka Tenepb MOXHO NPOCMOTPETL B BUAe
AepeBa unu B BUAe Cnmcka.

B CnpaBoyHuke cknenBaembix matepmanos (MHcmpymeHmbi - Ckneugaembie
MamepuaJibl) NOsIBUNACb BO3MOXHOCTb MOSTyYeHNs1 MHhOPMaLMK HE TOSNbKO O CN1CKe
KneeB ANna Napbl MaTepranos, HO 1 O CIMCKE Nap MaTtepuanos, AN KOTOPbIX Ha3Ha4YeH
BblIOpaHHbIN KNew.

[obaeneHa HacTpolika Bbi6op Mamepuaina, Nno3Bonsowas ykasatb dopMy Ans Bbibopa
Martepuana. 3To MOXeT ObITb CMMCOK NOCNeaHNX BblIOpaHHbIX MaTepuanoB, OCHOBHOE OKHO
crnpaBOYHMKa, NGO NoNb3oBaTENbLCKNA Knaccudmkatop M36parHHoe. 1o ymonyaHuo
yCTaHOBMNEHa BO3MOXHOCTb BblOOpa 13 cnucka nocrnegHnx BblbpaHHbIX MaTepuaros.

[lo6aBneHa BO3MOXHOCTb Bblbopa MaTepuanos npu pabote co cbopkon. ITa
BO3MOXHOCTb NpeaycMOoTpeHa Ans Co34aHns pasnmyHblX ncnonHeHmn céopku. MNossonseT
B cbopke HazHa4yaTb MaTepuan Ang KOMNOHEHTOB-AeTarnen, oTNNYHbIA OT MaTepuana,
YyKa3aHHOro B (hanne getanw.

B meHio Cepeuc nobaeneHa komaHaa KoHeepmep eQuHUY, u3MepeHusl, KoTopasi
NO3BONSAET OTKPbITb CMPABOYHMK €AMHML, M3MepeHust. CrpaBoYHMK TaKkke aaeTt
BO3MOXHOCTb fepecyeTa 13 04HON eauHMLbl U3MEePEHUs B APYryio.

HopaboTtaHa Bubnuomeka koHeepmepoe OaHHbIx eCAD - KOMITAC (ecad.rtw): B
TekcmoeomM KOHeepmepe MosiBUacb BO3MOXHOCTb YTeHns BOM-cannoe cuctemsl
NPOEKTMPOBaHNA n3genui anekTpoHHom TexHukn — ALTIUM DESIGNER 6. BOM-caiin
AoskeH ObITb nogrotoBneH B opmate TXT ¢ pasgenutenamm "tabynaumna”.

Omnuyus eepcuu 9 SP1 om eepcuu 9

BHumaHune! dannbl, codgaHHble unu coxpaHeHHble B KOMIMAC-3D V9 SP1, 6ynet
HEBO3MOXHO OTKpbITb B KOMIMAC-3D V9.
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pagpuyeckue oKymeHmMbI

1. TlMosiBUnack komaHga Ceolicmea, cnyxallas angd Bbl3oBa okHa Ceolicmea. B 3ToOM OkHe
BO3MOXEH NPOCMOTP U U3BMEHEHNE CBOWCTB BblAeNEeHHbIX 06beKTOB. Hanpumep, MOXHO
OLHOBPEMEHHO U3MEHUTb pagnyc BCeX BblOAENEHHbLIX OKPY>KHOCTEN.

KHonka ans Bol3oBa koMaHabl Ceolicmea HaxoauTca Ha naHenn CmaHOapmHast.

2. Tlosieunack komaHga Konuposampb ceolicmea, No3BossoLWas NepeHeCcTU CBONCTBA
BblOpaHHOro obbekTa Ha gpyrme oobekTbl. [1nsa npocMoTpa TEKYLWMX 3HAYEHUIA CBONCTB
BbIOpaHHOro o6bekTa 1 3MeHeHus Habopa KonmpyemMbiX CBONCTB CITY>KUT OKHO
Ceolicmea.

KHonka gns BbizoBa komaHabl Konupoeame ceolicmea HaxoguTcs Ha naHenm
CmaHndapmHasi.

3. KomaHpa PacwupeHHoOe ebidesieHue nepenmMeHoBaHa B Bbidesiumb rno ceolicmeam v
AopaboTaHa: nosiBunack BO3MOXHOCTb paboThbl ¢ paamepamu n 0603HayveHnssMu (B TOM
yucne Tekctamm, Tabnuuamm, o6osHadeHnammn gns MNCr).

4. TlosiBunacb BO3MOXHOCTb aBTOMATUYECKOrO COXpPaHEHUS Ha3BaHWU Tabnuy
crneundukauun B hann TEKCTOBbLIX WabnoHoB. Ecnu coxpaHeHve BKNOYeHo, TO B harne
TEKCTOBbIX LWabnoHoB chopmupyeTca pasgen Cneyugukayus - HazeaHue
crneyugukayuu Ha lucme 4epmeska, B KOTOPbI NOMELLAIOTCS BBEAEHHbIE Ha3BaHWS.

B aTOT e pasgen Tenepb BKIHOYAKOTCS TEKCTbI 06GBHEKTOB crneundmkanmm - ¢ rpynnmpoBKOW
no pasgenam crneundukauumn (paHee COOTBETCTBYOLME pa3gernbl pasMmeLlanmcb Ha
NepBOM YPOBHE CMUCKa).

5. [HopaboTaH npouecc BKIIOYEHUSA hparMeHTa B NONb30BaTENbCKUIN CTUMb NNHUW. Tenepb
npv gobasneHnn parmeHTa y4nTbiBatOTCA UCMOSb3yeMble B HEM CTUMU NTIMHUA.

TpexmepHoe ModenupoeaHue

NopaboTaHa koMaHAa JlomaHasi: Tenepb NPy BKIOYEHUM OTOOPaKeHMs1 BEPLUMH Ha
3KpaHe 0TMEYalTCsl HE TONMbKO CKPYrieHHbIE BEPLLMHBLI TIOMaHOM, HO 1 BCe OCTarnbHble
BEPLUMHbI, @ TAKKE KOHLEBbIE TOYKN CKPYTIEHUA.

AUmnopm u akcriopm

1. TMosiBunack Bo3aMoxHOCTb akcnopta KOMIMAC-gokymeHTOB B hopmaTel Windows Metafile
(WMF) n Enhanced Metafile (EMF).

2. YcoBeplueHCTBOBaH umMnopt gannor cdopmatos DXF n DWG.

- B gmanore otkpbiTna annos gobasneHo MeHO KHONKNM OmMKpbIMb, KOMaHAbI
KOTOpOro No3BOnsoT BbiOpaTbh BapnaHT MMMNopTa ykazaHHOro canna:

- OmKpbImb - nMNopT 6e3 BbI30Ba Ananora HaCTPOWKMN NapaMeTpoB umnopTa (u,
COOTBETCTBEHHO, 6e3 M3MeHeHnss napaMeTpoB UMMNOPTa);

- OmKpbImb ¢ NapamMempamu... - UIMMNOPT C BbI3OBOM Auanora HacTPonKu
napamMeTpoB MMmnopTa.

- [MapameTpbl umnopta davinoe DXF n DWG, 3agaHHble B COOTBETCTBYHOLLMX AMarnorax
HaCTPOWKKN, COXpaHATCA Mexay ceaHcamm padotel KOMITAC-3D.

- [losiBMnacb BO3MOXHOCTb Npeobpa3oBaHUsA TEKCTOB, HabpaHHbIX Wwpudtamm *.SHX.
lMpeobpasoBaHne BKNOYaAET 3aMeHy WP Ta, KOPPEKTUPOBKY BbICOTbI U CYXXEHUSA
CMMBOJIOB, a TaKke nepekoanpoBKy. MNapameTpbl npeobpasoBaHus 3agatoTca Ans
kaxkgoro wpudTta *.SHX n xpaHaTcsa B danne convixt.tfn nognanku ..\Sys rnasHom
nanku cUCTembl.

lMpuknadrHbie 6ubnuomeku

1. [OopabotaHa 6ubnunoteka Tpybonpoeodni 3D (Piping.rtw).

- T[losiBUNackL KomaHaa Bbl6pam1: anemeHm. OHa no3sonsieT Bbl6|/|paTb 1N BCTaBIIATb
AneMeHTbl B JOKYMEHT U3 3apaHee NoAroToBJiEHHbIX TUMOBbIX Ha60p0B.
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- [opaboTaHbl KOMaHAbl NOCTPoeHUst Tpyb v komaHaa Mapamempsl mMpy6bi.
MosiBunack BO3MOXHOCTb 3a4aBaTb paanyc NoBOpPOTOB TPYObl Yepes 3HaYeHne ee
HapyxHoro gnameTpa. B komanae Mapamempsbi mpy6bi NosiBUNacb BO3MOXHOCTb
pas3genbHOro ynpaeneHns napameTpamu Tpybbl U pagnycom ee NoBOPOTOB.

- B komange Mocmpoums mpy60onpoeod nosiBuiacb BO3MOXHOCTb aBTOMAaTMYECKOro
NMOCTPOEHMS BPE30K B MECTax BETBIEHUIA TpaekTopuin Tpyo.

- YacTtb nocTpoeHun B komaHaax Bpe3ka n Pa3desika nepeHeceHbl C Tpaektopui Tpyo
HEenocpeACcTBEHHO B Moaenu Tpyd, 4to Ao6aBuno anemeHTam-pesynbratam
BbIMOMHEHNST 3TUX KOMaHZA YCTOMYMBOCTU NPU NepecTpoeHun Tpyo.

HopaboTtaHa 6ubnunoteka Cucmema pacrnosHasaHusi 3D-modenel
(FeatureKompas.rtw).

= YnyuJleHbl anropuTMbl pacno3HaBaHus.

- [losiBunacbk BO3MOXHOCTb paboTbl CO cOopkamMu, UMELLMMM NOACOOPKN.

- [MosiBunack Bo3aMoxXHOCTb paboTbl ¢ NURBS-noBepxHocTaAMU. 3TO no3eonseT
onpeaensitb CKPyrneHns B pacno3HaBaeMblX MOAENSX, YBENMYMBAS TEM CaMbIM MX
pasHoobpasue.

- VcnpaBneHbl 3ameyeHHble OLLUMGBKN.

B Bubnuomeke nnaHupoeok yexos (Templet.rtw) nosBunacb BO3MOXHOCTb
COBMECTHOW paboTbl C YHUBepcasibHbIM MeXHO/102UYE€CKUM CpPpagoYHUKOM.
Hopa6boTtaHa Bubsiuomeka ompucoeku ninaHoe 30aHull u coopyxeHul (Arch.rtw).

— T[losiBUnacb BO3MOXHOCTb BbiOOpa NpuUBA3KN 6a3oBOM NUHWUM CTEHbI: K BEPHEN FPaHu, K
HWXHEW rpaHun, nocepeanHe.

- I'IpM CO34aHNN OKOHHOIo npoema MOXHO BbI6VIpaTb B[O OCTEKITEHUA: 0ObIYHOE,
OBOWHOE " TPpOEHHOEe OCTEKITIEeHne.

- Tenepb NOMELLEHNST MOXHO CO34aBaTh, AAXE €CrY UCNOSb3YITCS ABEPHbIE NPOEMbI
©e3 noporos (paHee ABepHbIE NPOeMbl 6€3 NOPOroB HE MO3BOSIANN KOPPEKTHO
chopmmpoBaTb NOMELLEHNE).

- B cBsA3u ¢ ucknoveHnem Opz2aHu3amopa rnpoekmoas 13 KOMMnekTa NnocTaBki U3MEHEH
NMHTEpdEeNnc KoMmaHa: N30 Bcex guanoroB yopaHo none Bbibopa cros Ans pasMeLeHns
obbekTa.

- WcnpaBneHa owmbka CoXxpaHeHMs HaCTPOEK KOOPANHALMOHHbBIX CETOK OCEN.
B Bubnuomeke npoekmuposgaHusi MemasiniokoHcmpykyul KM (Metal.rtw)
paspaboTaHbl ABe HOBble 6a3bl 0OBHEKTOB:

- [pokaT nuctoBon ropsiiekatanbii FOCT 19903-74;

- [pokaT nuctoBon xonogHokaTaHbin FTOCT 19904-90.

HopaboTtaHa 6ubnunoteka CmpoumersibHbIe 3JIeMeHMbl U KOHCMpPYKUyUU.

- Pa3spaboTaHbl ABe HOBble Ga3bl 0GBHEKTOB AN CO3AaHNsA YepTexeln apMMpPOBaHUS
*ene3o06eTOHHbIX KOHCTPYKLWIA:

- CTtaHpapTHble apmaTypHble CETKM 1 KapKacbkl no pekomeHgauuam FOCT,;
- CrepxHu apmatypHble CHul 2.03.01-84.

- [obaBneHbl HOBbIE U UCNPABIEHbI UMEIOLLMECS TPeXMepPHble Moaeny COopHbIX
Xene3obeTOHHbIX KOHCTPYKUMIA U U3AENUA 151 KOPPEKTHOro hOpMUPOBaHMS
TPEXMEPHON MOLENN KOHCTPYKLMM HA OCHOBE YepTexa.

HopaboTtaHa Bubnuomeka npoekmupoe8aHusi cucmem 3siekmpooceeuweHusi: 30

(Lighting.rtw).

- TlosiBunacb BO3MOXHOCTb pacKnagku OCBETUTESbHbLIX MPUOOPOB B MOMELLEHUSIX,
KOTOopble onpeaerneHbl asBToMatuyecku (6e3 3anuekn).

- WcnpaBneHbl Bce 0OHapyXeHHble OWNOKM, NPUBOAMBLLME K HEKOPPEKTHBIM pacyeTam u
K cbosim B paboTte Gubnuotekn.

Co3pgaHbl HoBble 1 OTpeaaKkTMpoBaHbl umetowwmecs PykoBoacTtea no pabote nonb3oBaTtens
C NpuknagHeim 6ubnmnotekam gna MNCI1. 3t PykoBoacTea pasmeLyaroTcs B nanke
\KOMPAS-3D VI9\Libs\FloorPlan\UserGuides.
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9.

10.

11.

B dhann Graphic.lcs no6aBneHbl CTUNN NIMHWIA, YAcTO UCMOMb3yeMble NPU CTPOUTESTbHOM

NPOEKTUPOBaHUU:

— Ne 100 CkpblTas nnHus,

- Ne 101 ApmaTypa nuHelHas,

- Ne 102 ApmaTtypa npou3BosnbHas,

- Ne 103 ApmaTtypHasa npoBOoKa,

= Ne 110 LWTpuxoBka oTKOCa HaCbINW/BbIEMKN FPYHTA,

— Ne 200-210 YrnoBble LUBHI,

— Ne 300-301 KoHeenep ponukosbin FTOCT 21.112-87,

- Ne 302-303 KoHenep tenexHbinn FOCT 21.112-87,

— Ne 304 KoHenep BonounnbHbeii FTOCT 21.112-87.

HopaboTtaHa Bubnuomeka koHeepmepoe daHHbIx eCAD - KOMITAC (ecad.rtw).

— YcoBepLueHcTBOBaHUS 3D-koH8epmepa:.

- lNosiBMNacb BO3MOXHOCTb aBTOMaTUYECKOro co3aaHus kpenexHolx (MTG) oTBepcTui
B nnarte no gaHHbIM, nepegasaembim Yepes IDF-chopmar;

- lMosiBMNacb BO3MOXHOCTb CaMOCTOATENBHOIO Bblbopa nonb3oBaTenemM eavHuL b
n3mepeHus BblcoTbl koMrnoHeHToB (MIL nnn MM) B npouecce mogennpoBaHus
nnaTtbl. B npexHen Bepcun KoHBepTEpPa M3-3a ocobeHHocTel IDF-dbopmarta BhICOThI
komnoHeHToB B Mogenn KOMIMAC-3D nHorga mornu onpeaensitbCa HEKOPPEKTHO.

- B Tekcmoeom koHeepmepe nosiBunacb BO3MOXHOCTb hopmmpoBaHng "BegomocTu
nokynHelx nsgenuin" (Bl) Ha neyatHyto nnaty. Beibop popmbl BbIXOAHOMO JOKYMEHTa
("MepeyeHb anemeHTOB", "Creundukauma”, "BegoMocTb NOKYMHbIX n3genun®)
NPOVCXOANT B TOM XK€ OKHE NPOMEXYTOYHON Tabnuubl, YTO U B MPEXHUX BEPCUAX
koHBepTepa. [Npu Bbibope gokymeHTa "BlM" B NpoMeXyTOUYHON Tabrnmue NosBnsTCs
HoBble rpadobl ("Kon. Ha perynuposky", "Kon. B kKoMmnnekTbl"), KOTOpble Nofnb3oBaTeNb
3anonHsieT BpyyHyto. B 6naHke B, dpopmmnpyemom B KOMITAC-3D, cuctema
aBTOMAaTUYECKN CYMMUPYET OaHHble MO ObLLEMY KONMYECTBY KOMMOHEHTOB.

B Bubnuomeky pedykmopoe (reductor.rtw) nob6asneHbl 7 HOBbIX TUMOB

LUUITMHAPUYECKMX PeaYKTOPOB (ABYXCTyneH4YaTbIX TMna 212 n TpexcTyneHyathbix Tuna

113). cnpaBneHbl 3amMmeyveHHble OLLNOKN.

Omnuyus eepcuu 9 om eepcuu 8 Plus

OGU.{UG ycoeepuweHcmeogaHus

1.

MosiBunack BO3MOXHOCTb BbICTPOro NOBTOPHOIO BbI30Ba HEAABHO BbINOSIHEHHbLIX KOMaHA,.
[ns Bbl3oBa NocnegHen koMaHabl CryXuT komanaa Pedakmop - [loemopumsb. B
KOHTEKCTHOM MEHIO AOCTYMHbI TakkKe HECKOSbKO NpeablayLmnx KoMaHa.

KonuyecTtBo 3anoMvHaembIX KOMaHA yCTaHaBnMBaeTCs B uanore HacTponkn NoBTopa
koMaHA. [ins BbI3oBa Ananora cnyxut komaHaa Cepesuc - lMapamempesi... - Cucmema -
O6uwue - Mloemop komaHO.

MosiBunca pyHKUMOHan, obecneunBatoLLMi KOPPEKTHYHO KOMMEKTMBHYO paboTy ¢
KOMIMAC-gokymeHTamu. Tenepb Npu NOMbITKE OTKPbITUSA dhainna, HegOCTYNHOro Ans
pefakTMpoBaHUA B AaHHbI MOMEHT, Ha 3KpaHe NosiBrseTca ananor, B KOTOPOM MOXHO
BblOpaTb BapuaHT OENCTBUS C 3TUM (halinnoM: OMKpbIMb OJis1 YMeHUsl, OMKPbIMb OJis1
YmeHusi u yeedomums, ko20a ¢halis1 cmaHem AocmynHbIM Unn yeedomMums, ko20a
¢halin cmaHem GoCMynHbIM.

Takum o6pasom, cuTyauus COBMECTHOIrO peakTMpoBaHMUs OQHOMO U TOro e channa
ncknoyaeTcs. B cBs3n ¢ 3TMM 13 Amanora ycTaHOBKM Npas JocTyna K hannam yaaneH
CNUCOK YpoeeHb docmyrna K omKkpbimbIM ¢hatiiam doKkymeHmos. B atot gnanor
pobaeneHa onuus Yeedomnssme npu omkpbimuu ¢hatisioe, 00CmynHbIX MOJIbKO Onsi
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YmeHus, NO3BOMNsoLLAas BKNOYATh U OTKIOYaTb NOSIBMEHME BbllLEYKa3aHHOro gnanora
Ans annos ¢ ypoBHEM A0CTynNa "TONbKO ANs YTeHns".

MosiBunoce MHMepakmueHoe yyeb6Hoe nocobue — Habop ynpaxxHeHu no paboTte B
KOMIAC-3D. MumepakmueHoe y4yebHoe nocobue peann3oBaHo B Buae danna
KOMIIAC-3D.chm, noctaensiemoro Bmecte ¢ cuctemorn KOMIMAC-3D. [Inga 3anycka
y4yebHoro nocobus cnyxut komaHaa Cnpaeka - A36yka KOMIIAC.

MosiBunack BO3MOXHOCTb MPUMEHEHUSA HACTPOEK NapaMeTPOB CUCTEMbI U MapamMeTpoB
HOBbIX JOKYMEHTOB U3 (parnos npodunen, cosgaHHblx B npeablaywmx sepcuax KOMIMAC-
3D.

TpexmepHoe MmodenupoeaHue

1.

MosiBunack komanaa UHghopmayust 06 o6 Lekme, NnpeaHasHa4YeHHasa ans nony4YeHns
cBefeHn 0 BblOpaHHbIX 06bekTax. KomaHga BbIBOAUT AaHHbIE O TUMax 06 beKTOB,
reoMeTpuyeckMx napameTpax (pagvyc, ofiMHa KpMBOW M Np.), UMEHa U 3HaYeHNs
NepeMeEHHbIX, CBEAEHMSI O COCTaBe COOPKU U np.

lMonb3oBaTesnlb MOXET HAaCTPOUTb TOYHOCTb BbIYUCIIEHWI U BbIOpPaTb €OUHULbI U3MEPEHMS,
a Takke 3agaTb CTeNeHb NOAPOOHOCTM BblAaBaEMON MHGOPMAaLNN: TONBbKO OCHOBHAs WUIn
OCHOBHas! U AONOITHUTENbHAas.

MopaenupoBaHue NMCTOBbIX AeTanen.

- B komaHpax Ceu6, Ca2ub no nuHuu v NMNodceyka nosiBunacb BO3MOXHOCTb
aBTOMAaTMYECKOro co3fgaHusi obbekTa. OTo NO3BOMSET ObICTPO NOCTPOUTL APYr 3a
OPYromM HECKOSbKO 35IeMEHTOB C OAMHAKOBbLIMMW NapameTpamMMu.

- B komaHae 3ambikaHue yenoe nossunacbh onums lMpodosmkume, NO3BOAOLLASA
3aMKHYTb NapHble Crmbbl, MPUMbIKaOLLME K CTOPOHAM 3aMblKaeMblX YrioB.

HopaboTaH pexxum ynpoLLeHHOro oTobpaxeHus.

- Tenepb 3TOT pexXmMm OENCTBYET HE TOMbKO A5 COOPOK, HO 1 AN AeTanen.

- B amanore npouynx HacTpPOEK pexuma ynpoLLEHHOro OTOBpaXKeHNs NOSABUIUCHL HOBbIE
onuum:

— CKpbImb npocmpaHCcmMeeHHbIe Kpuebie, NO3BONALLAas OTAENbHO OTKMOUYNTD
NPOCTPaAHCTBEHHbIE KPUBbIE,

- Omkr4Yumb OMPUCOBKY 04YepPKOo8, NO3BOMSOLWAsA OTKNIOYUTbL OTODpaXxKeHne
JNINHUIA OYEPKOB,

— CKpbImb cemky, NO3BOMNAIOLLASA OTKMIOYMTL OTOBpaXeHNe CeTkn B ACKu3e,

- CKpbImb cenleKmupoeaHue, No3BoNsoLLasa NCNONb30BaTb 0ObIMHOE OTOOpaXeHne
ONA BblAeNeHHbIX 00HLEKTOB,

- Cemy4amasi npo3payHoOCMb, NO3BONAOLANA BKIHOYNTbL OTOBpaXKeHne Npo3payvHbIxX
0OGBHEKTOB B BUAE CETKN NMUKCENOB,

- Heesudumbie 06 ekmbl omobpaxamb 8 eude Moyek, NO3BONSALLAs BKNIOYNTb
oTobpaxkeHne To4eK Ha MecTe KOMMOHEHTOB UNK Tef, CTaBLUNX HEBUAMMbIMU U3-3a
Mernkoro macwraba.

Hopa6boTaHo [epeBo mogenu.

- TlosaBuncs HoBbIN cnocob oTobpaxeHus [lepeBa — B BUAE CTPYKTYpbl Mmogenu. Mpu
9TOM 06BbEeKTbl MOAENM rpyNnMpyOTCH Mo Tunam, obpasys pasgensl [epesa.

- WmeeTcsa Bo3aMOXHOCTb 0TOOpaxeHusi yactu [epeBa (pasgena, obbekra unm
OTHOLWEHNN 06bEKTa) B OTAENIBHOM OKHE.

— OTHoweHns 06bEKTOB TeNepb OTOOPaXatTCA HE B CAMOCTOSTENBHOM Anarsore, a B
crneumanbHou obnacTtu B HWXHel YacTu [epea mogenu. Bo3amoxHO Takke
oTobpaxkeHne OTHOLLEHWU B OTAENbHOM OKHe [lepeBa. [1nsa aToro cnyxuTt KomaHaa
KOHTEKCTHOro MeHto OmHoweHus1 8 00NO/IHUMESIbHOM OKHe.

- B BepxHen yacTtu okHa [lepeBa nosisunace NaHens ynpaenenus. OHa cogepxuT
KHOMKW, NO3BONSAIOLLNE HAaCTpoUTb BUA [epesa, 1 KHOMKy oTobpaxeHus pasgena
HepeBa mogenu B AONOMHUTENIBHOM OKHE.
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10.

B meHio Pedakmop nosiBunacb komaHaa Paspywums, No3BonsioLLas paspyLmnTb Maccus
KOMMOHEHTOB COOPKM Ha OTAENbHbIE KOMMOHEHTbI. KOMNOHEHTLI, COCTaBMNSABLLNE MaCCUB,
UKCUPYIOTCS B TOM NOSIOXEHUWN, B KOTOPOM HaXOA4UNNCh B MaccuBe.

HopaboTaHa komaHaa lfpocmpaHcmeeHHas JIoMaHast.

- [losBunacb BO3MOXHOCTb OTOBpaXKeHNs XxapakTepHbIX TOYEK pagnycoB BEPLUMH
nomMaHowm.

- Ha Nanenb ceoncTB gobasneHa onunsa Aemoaccoyuayusi, NO3BoONALLAs yNpaBisaTbh
CBs3bIBaHMEM BEPLUMHbLI C OMOPHOMN TOYKON.

— [lpn nocTpoeHnn NomMaHon OT NPUCOEANHUTENBHOM TOYKN aBTOMAaTUYECKM
npumeHsieTca cnocob MapannenbHo o6bLekmy. B kayecTBe HanpaBnsoLwero oobekTa
BblOMpaeTcsa BEKTOP NPUCOEANHUTENBHOM TOYKMN.

- KHonka Becmpoumb cO80KYNHOCMb 8epWUH nepemMelleHa Ha NaHenb cneyunanbHOro
ynpaeneHus. Ha aTy e naHenb gobasneHa ctaHgapTHas KHonka 3anoMHuUmsb
cocmosiHue.

MosiBUNachk BO3MOXHOCTb aBTOMATMYECKOro CO34aHus 1 yaaneHnss 00bekTos
cneundmkaumm B getanax u nogcbopkax TekyLen cOOpKK, a Takke Co3gaHus 1 yaaneHms
AOKyMeHTa-crneundukaumm (*.spw), NOAKMIOYEHHOro K Tekylwen cbopke. [ing atoro cnyxat
koMaHabl Cneyugpukayus - Coz0amb 06bekmbI cneyugukayuu...  Cneyudghukayus -
Ylanumb o6bekmbI cneyugukayuu...

B omanore HacTpowku ynpaBneHnst n3obpakeHnem nosiBunach rpynna onuuin
lpo3payHocmb, No3BonsAoLasa BeldbpaTb cnocob oTobpaxeHnsa Npo3padvHbIX 0O HLEKTOB.
Onuua Cemyamas o3Ha4YaeT yNpOLLEHHbIN NOKa3 Npo3payvHbiX 0OBbEKTOB — B BUOE CETKU
nMKCenos; onuusa Peasiucmu4Hasi O3Ha4aeT peanvCTUYHbIN NOKas.

OnemMeHTbl HaCTPOWNKM U3MEHEHNSI OPUEHTaLMM BblIHECEHbI U3 Ananora ynpasneHus
n300paxxeHnem 1 NoOMeLLEHbI B OTAENbHbIN Ananor U3MeHeHUe opueHmauyuu.
HopaboTaHa komaHga Berqucnums MLX modenu.

— T[losiBUNacb BO3MOXHOCTb MPOCTAHOBKN TOYKWN B LLEHTPE Macc moaenu. [ns atoro
cnyxut onuus Toyka Ha [NaHenu CBOUCTB.

- TosiBUNacb BO3MOXHOCTb YNpaBneHusi cocobomM oTobpaXeHus pe3ynbTaToB
pacyeTa — nogpobHo nnu kpaTtko. [na aToro cnyxuT onuus Kpamko Ha Maxenn
CBOWCTB.

B meHto Bud nosiBunach rpynna Ckpbimb, 06beqnHSOWAn crieqyrolme KoMaHabl:

- CKpbImb Ha4ana KoopouHam,

- CKpbImb KOHCMPYKMUEHbIEe MNJIOCKOCMU,

- CKpbImb KOHCMPYKMUBHbIE OCU,

— CKpbImb 3CKU3blI,

- CKpbImb noeepxHocmu,

— CKpbImb u3zobpaxeHusi pe3bbbl,

- CKpbImb NnpocmMpaHcmMeeHHbIe Kpueble,

— CKpbImb KOHMPOJIbHbIE MOYKU.

[obGaeneHa komaHaa CKpbImb ece ecrioMo2amesibHble 06eKmabi, NO3BONSOLLAs
O[HOBPEMEHHO CKpbITb BCE BbllLENepevncrieHHble 00bekTbl. ATa KOMaHAa Takke
pa3mMelLaeTcs B rpynne CKpbimb.

pagpuyeckue AoKymeHMbI

1.

MosiBnnNUCb kKOMaHabl co3gaHns 06o3Ha4YeHNN, MCcnonb3yeMbIiX B MPOMbILLIIEHHO-
CTPOUTESIbHOM NPOEKTUPOBAHUN.

- Mapka/no3uyuoHHoe o6o3HavYeHue 6e3 JTUHUU-8bIHOCKU,
- Mapka/no3uyuoHHoe o603Ha4YeHue ¢ JIUHUel-8bIHOCKOU,
- Mapka/no3uyuoHHoe 0603HavYeHuUe Ha JIUHUU,

- 0O6o03HayeHue y3na,

- 0O603HayYyeHue y3na e ce4eHuu,
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- Howmep y3na,

- BbIHOCHas1i Hadnuchb,

- QueypHasi ckobka,

- [lpsimasi KOOPOUHayUOHHas OChb,

- /[Mlysoeast koopOuHayuoOHHas OCb,

- Kpyzoeast koopOuHayuOHHas OCb.

KHOMKKM BbI30Ba KOMaHL, pasmMeLLanTcs Ha HOBOW MHCTPYMEHTaNbHOM NaHenu
O60o3Ha4eHus ons [1CI1.

3agaHune ymon4yartenbHbiX NapameTpoB o6o3HaveHunr ang MNMCI nponssoantcs B pasgene
O603Ha4eHus ons INCIT gnanora HacCTpONKM NapaMeTpoB (Ha Bknaake HoBble
DOKYMEHTbI — 151 HOBbIX rpadonuyecKkux AOKYMEHTOB, Ha Bknaake TeKywmumn JOKYMEHT —
ONSA TEKyLero AOKyMeHTa).

Mapkun/no3mumoHHble 0603HaYEHNst MOTYT MoAKYaThCs kK 06bekTam creundurkaumm
aHanorn4yHo o6o3HayYeHAM NO3NLINN.

MosiBunuce komanabl BosiHucmas nuHus v JluHusi ¢ ussiomamu, npegHasHa4YeHHble 4ns
0603HayYeHnss NMHMN obpbiBa. KHOMKM BbI30Ba KOMaHA, N0 YMOSYaHMIO pa3meLLatoTcs Ha
WHCTPYMeHTanbHon naHenu O603HaYyeHus.

3agaHve ymonyaTenbHbIX NapameTpoB BOSTHUCTON JIMHUW U NINHWM C U3NTOMaMu
npoussoaunTcs B pasgene JluHuu o6pbiga ananora HaCTPOMKM NapaMeTpoB (Ha BKNaake
HoBble AOKYMEHTbI — 151 HOBbIX rpanyeckux JOKYMEHTOB, Ha Bknagke TeKywuin
OOKYMEHT — NS TeKyLlero AOKyMeHTa).

MosiBunace komaHaa PacwupeHHoe ebidesieHue, NpeAHa3HavYeHHas aAns BblAeNeHns
rpacpmnyeckmx o6bEKTOB No Habopy napamMeTpoB. Hanpumep, C MOMOLLbIO 3TON KOMaHAbI
MOXHO BbIOENUTb BCE OKPY>KHOCTU, Nnexawme B Bnge Ne2, nvetowmne Ctunb IMHum
"OcHoBHas" n paguyc 10 Mm.

Kpome Toro, ata komaHaa No3BONSET UCKIHOYNTbL 0OBbEKTbI U3 YMcna BblAeNeHHbIX Mo
Habopy NnapamMeTpoB, a Takke MHBEPTMPOBATL BblAeNeHNe.
KHonka Bbl3oBa KOMaHAbl pa3MellaeTcs Ha UHCTPyMeHTanbHon naHenv BbidesieHue.
HopaboTaHa komaHaa JIuHuUsI-8 bIHOCKaA.
- [MlosiBunacbk BO3MOXHOCTb BblibOpa BapnaHTa Jo6aBNeHNS OTBETBIIEHWI:

— Om Hay4asna rnoJsiku,

— Om KoHua noJiKu,

- MapannenbHbie dpy2 dpyay.

- Ha NaHenb cneumanbHoro ynpaenexHus gobaeneHa kHonka Jo6asumsb
omeemeJsieHusi. OHa CNyXuT Ansa nepexofa B pexunm fobaBneHns oTBeTBNEHUN U
ABNSAETCA UHOMKATOPOM 3TOro pexuma, YTo genaet co3gaHne 06bekToB 0opMeHus
B6onee HarnNaaHbIM U YAOOHbIM.

KHonka [JJo6asumb omeemeJsieHus1 LOCTYMHA Takke B KOMaHA4ax NOCTPOEHUSA Apyrnx
06bEKTOB, coaepXKallmx NMHUIO-BLIHOCKY: O603Ha4YeHuUe no3uyuu, 3HakK
mapkupoeku, Mapka/no3uyuoHHoe o603Ha4YyeHue ¢ JIUHUeU-8bIHOCKOU W T.1.

MosiBunack BO3MOXHOCTb ObICTPOro nepexona k pegakTMpoBaHMO HAANUCEN, BXOASALWMX B

cocTtaB 0603HaveHuin. [ng aToro HeobxoAnMMOo ABaxadbl LWeNkKHYTb nNo Hagnucn. Cuctema

nepenaeT B peXuM pefakTupoBaHust 0603HaYeHNs, Ha SKpaHe NOosIBUTCS Avanor
penakTMpoBaHust HaAMuUCH.

[opaboTtaHa komanaa Lmpuxoeka:

- Tenepb LWUTPUXOBKY NOBOro ctuns, kpome ctunsa "3anmeka LBETOM", MOXXHO BbINOSTHUTb
B BMAe nonockl; Ans Bbibopa crnocoba wrpuxosaHuss — O6sacmse unu MNMosroca —
CNYXUT rpynna nepeknodatenen Tun 3anosiHeHUs Ha [NaHenn CBOUCTB,

— nosiBUnachb rpynna nepekntoyaTtenen PacnosoxeHue, N03BONAIOLLAS yKa3aTb, C KaKon
CTOPOHbI OT KOHTYpa OyaeT pacnonaratbCs nosioca LWTPUXOBKM.
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B ananore cmeHbl CTUNSA LWUTPUXOBKM nosiBUnack rpynna Tum 3anosiHeHusi, cogepxallas
onuun O6nacms, lNonoca v none LWupuHa Noso0ckbl. AHANOrMYHON rpynnon 3ameHeHo
none LWupuHa nonockl B gnanore co3aaHust CTUMS LTPUXOBKMK.

7. PepaktupoBaHne 06bEKTOB OQOPMITIEHMSI NYTEM NEPEMELLEHUSI XapaKTEPHbIX TOYEK
MbILLbIO CcTano 6onee MHPOPMAaTUBHBLIM:

NOSIBUIICA HOBbIN BUA Kypcopa, NokasblBaloLWWIW, YTO NepeEMELLEHNE XapaKTEPHON TOYKK
OrpaHNYEeHO NN YTO OHA MMEET NNLLb HECKONbKO BO3MOXHbIX MOMOXEHUIN (Hanpumep,
TOYKA Ha KOHLEe CTPENKN Y NMNHUM pa3pe3a MMeeT TONbKO ABa NOMOXEHUS, KOTOPbIM
COOTBETCTBYET pa3meLlleHne CTPEsiok MO OA4HY MUIv NO APYryto CTOPOHY LUTPUXOB);

B CNny4asix, rae nepemeLleHme xapakTepHOM TOYKM NPUBOAUT K MOBOPOTY o6bekTa nnm
€ro 4YacTu, UCNOoNb3yeTCH Kypcop B BUAE ABYX AyroobpasHbiX CTPenok (Hanpumep,
nepemMeLleHne TOUKM Ha KOHLE CTPENKM B3rnsiAa 03Ha4vaeT ee NoBOPOT BOKPYr OCTpUS).

Paboma c nepeMeHHbIMU
1. D,opa60TaH (byHKLI,I/IOHaJ'I MCnoJsib30BaHNA NepeMeEHHbIX B MOOENIAX.

MosiBunca HoBLIN criocob onpedeneHus 3Ha4eHUs1 NEPEMEHHOM MOOENMN — CCbINKa.
Mpun ncnonb3oBaHMM 3TOro cnocoba nepemMmeHHas ogHOM MoAenu nornyyaeT 3HayeHve
nepemMeHHoOn U3 gpyron mogenu (Mogenu-uctodHuka). O6HoBNeHMe CCbInok
NPOU3BOANTCS C MOMOLLbIO KOMaHabl Mepecmpoums Npu YCNoBUN, YTO MOAESb-
WUCTOYHUK OTKpbITA.

MN3ameHnncs coctaB KONOHOK B OkHE lMepemMeHHbIe. Tenepb 3TO OKHO COAEPKUT
KOJTOHKU:

- Nwms,

- BbipaxeHue,

- 3Ha4veHue,

- lMapamemp,

Kommenmapuli.

Kaxxgomy napameTpy Kaxaoro TpexMepHoro ob6bekrta aBToMaTuyecky npucsavsaeTcs
nepemMeHHas.

Mpn paboTte ¢ acKN30M Tenepb MCMONb3YETCS TOT XKe PeAakTop NEPEMEHHbLIX, YTO U Npwu
paboTe ¢ Mogenelo (MpUMEHeHUe crneumansHOro pegakropa ypaBsHEHUN ynpasgHeHo).
Bnarogaps atoMy Bce MMetoLmecs B 3CKM3e NnepemMeHHble BUAHbI B MOAENN, T.€. UX
BonblLUe He HYXXHO AenaTb BHELUHUMW.

3HayeHnsa nepeMeHHbIX 3CKU3a U BblpaXeHUs AN UX BbIYMCNEHUSA 3a0al0TCs HE MyTeMm
BBOAA ypaBHEHWN, a TaK Xe, KaK Ans NnepeMeHHbIX Mo4enn — B S4YeKax KONMOHKM
BbipaxeHue.

Bsog nceBgoHnmoB 6onblue He TpebyeTtca. [epemMeHHble y4acTBYIOT B BblpaXKEHUSIX
nog, CBOMMN NMEHaMM.

[MepeMeHHbIM BEPXHErO YPOBHSA MOXXHO MPUCBOUTL cTaTyc "MH(opMaunoHHas",
O3Ha4varoLLMn, YTO 3HAYEHNE 3TON NepeMEeHHON UMK BblpaxkeHne ANg ee BblYUCIEHNS
Henb3sa 6ygeT nameHnTb. Ecnv nHopmaumoHHON NepeMeHHON NPUCBOUTL Takke
craTyc "BHelHAA", To oHa 6yaeT BuaHa B cbopke, cogepxallen Mmogernb ¢
nepemMeHHbIMU, HO He BydeT QOCTynHa AN1si UIBMEHEHMS.

2. T[losiBunacbk BO3MOXHOCTb CO34aHUSA Tabnuvuy nepeMeHHbIX B MoLEeNsiX 1 rpacdmnyeckmx
AOKymeHTax. Tabnuua nepemMeHHbIX COAEPXUT NpegonpeneneHHble 3Ha4eHNs1 BHELLUHNX
nepemMeHHbIX danna u npegHasHadeHa ansi ObICTPOro USMEHEHNS 3TUX 3HAYEHUIA.
Mcnonb3oBaHue Tabnuubl NEPEMEHHBIX, XpaHsLENCcs B danne, BO3MOXHO Kak
HernocpeacTBEHHO Npu paboTe ¢ 3TUM ¢hannom, Tak 1 Npu BCTaBKe €ro B APYron AOKYMEHT.

Tabnuua nepemeHHbIX, XpaHsawascsa B danne, MOXeT ObiTb 3anncaHa B ann popmaTta
Excel. BoaMoxHO Takke YTeHne Tabnuubl nepemMeHHbIX U3 dhanna dopmata Excel.
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Tekcmoenblil npoueccop

1.

2.

an/l N3MEHEHUN MbILLbLIO BbICOTbl CTPOKW, LLNPUHBI CTOJ'I6Ll,a nnmn pasmepos SYENKM
Ta6J'IVILI,bI paAaomM C Kypcopom 0To6pa>KaeTc;| TeKyliee 3Ha4eHne naMeHAaemMoro napamMmeTpa.

Komangpl Pa3éumsb sideliky no 2opu3zoHmasnu v Pa3ébumsb si4eliky no eepmukasnu
3aMeHeHbl koMaHaon Pazbumb siyeliku. Komanga paboTaeT Kak aAnsd ogHON S4eliku, Tak n
Ans 6noka BblOeNeHHbIX SYeekK.

Komanabl O6beduHumb ¢ neeol siyelikoli, 06 beduHUMB € npaeoll siyelKoll,
O6BeduHuUmMb ¢ eepxHel siyelikol N O6bLeOUHUMb ¢ HUXHel s14YelKol 3aMeHeHbI
komaHgon O6beduHumb ssyeliku. KomaHga paboTaeT Ans npamMoyronbHoro 6noka
BblJENEHHbIX AYeeK.

Cneyudukayus

1.

MosiBMnack BO3MOXHOCTL KONMPOBaHUs obbekTa crnieundukanmm npu KoNnMpoBaHum
rpadomyecknx o0 bEKTOB, COCTaBNAOLWMX reoMeTpuio aToro obvekra. Onuna Konupoeamsb
06bekmbI crieyugukayuu npu KONnupoeaHUU 2eoMempuu, NO3BONAIOLLAS BKMOYaTb U
OTKITHOYaTb KONUpoBaHne 06 bEKTOB, HAXOAUTCH B Anarnorax HacTPOWKM CTUIS
cneunurkaLmm n HaCTPOMKK TeKyLLen cneundukaumn.

MosiBunack BO3MOXHOCTb 3adaHunda Ans pasgena nnu 6rnoka pasgenos cneundukaumm
MapKku — TeKCTa, aBTOMaTU4YECKM BCTABMSIEMOro neped HoMmepaMmn no3uumi 6a3oBbIxX
o0bekToB pasagena. Npu ncnonb3oBaHNM Mapok MMeeTCsl BO3MOXXHOCTb HE3aBMCUMOWN
Hymepauun o6bekToB pasgena unu énoka.

Onumsa 1 none Mapka, cnyxalume Ans BKNOYEHUs UCMONb30BaHUA Mapku U BBOAA ee
TEeKCTa, a Takke onuua Heszasucumasi Hymepauyusi no3uyui, no3BonsoLLas NpucBonTb
nepBoMy OObEKTY pasgena HoMep HavanbHOM No3uumm, obasneHbl B criegyoLume
ananoru:

— HacCTpOWKW CTUNS pasgena crneundukaumm,

— HacCTpoWuKW pasgerna cneumdukayum,

— 6Gnoka pas3genoB B TeKyLlen cneumdukauum,

— HacTponkn 6rioka pasgernos.

MosaBunnack BO3MOXHOCTbL (DOPMUPOBAaHWS Ha3BaHNA crneungukaumm — TekcTa Hag
Tabnuuen cneundurkalmm, pacnonoXXeHHon Ha nucTte. Nonb3oBaTenb MOXET 3a4aTtb
pasnuyHble Ha3BaHUA AN NepBOro U NOCneayLWmMX NMCTOB cneundgukauun.

[lna BBOAA Ha3BaHWs cneundumkaumm cnyxmt komanga Cneyudgpukayus -
Cneyugpukayus Ha nucme - HaseaHue...

3agaHve napameTpoB TEKCTa Ha3BaHUA Y PacCTOSHUA OT crneumdukaLmm NponsBoanTcs B
pasgene Mapamempbl dokymeHma - HazeaHue cneyudgukayuu Ha nucme gnanora
HaCTpOMKN napamMeTpoB (Ha Bkragke HoBble AOKYMEHTbl — 7151 HOBbIX YepTexen, Ha
BKragke TeKywmMin AOKYMEHT — /NSl TeKyLLero Yyeprexa).

Umnopm u akcnopm

1.

YcoBepuweHcTBoBaH akcropT KOMIMAC-gokymeHToB B doopmatel DWG n DXF.

— [pwn HacTpoWike COOTBETCTBUS TUMOB U CTUNEN NMUHUIA NOSIBMNACh BO3MOXHOCTb
Bbl6opa GnbnMoTeyHbIX cTunen NuHun. KHonka >>, cnyxallasi Ans Bbi3oBa guanora
BblGopa cTunsa nuHun, gobasneHa B gnanor Coomeemcmeue muna auHuu AutoCAD
u cmunsi nuHuu KOMIAC.

— T[losiBUNacb BO3MOXHOCTb 3KCNnopTa BMAOB C pa3pbiBaMu.

Mpynna onunn YmeHue pazmepoe B Ananore napameTpoB YteHns DXF n DWG 3ameHeHa
Tabnuvuen, no3sonstoLen BoibpaTb CNOCO6 YTEHNS pa3mMepoB, NTIMHUN-BbIHOCOK,
LUTPUXOBOK, U JOMYCKOB (pOopMbl. [InNg Tpex nocrnegHmx TUNoB 06bEKTOB AOCTYMHbI
cneaytoLme cnocobbl YteHus: O6bI4YHbLIU 1 MakpoanemeHm.
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N3MeHeHuUe KoMrisieKkma nocmaeku

1.

B komnnekT noctaeku BknoyeHa Bubnuomeka npoekmupoeaHusi UH)XX€HEPHbIX

cucmem: TX (EngSys.rtw), no3sonsioLlas aBToMaTu3npoBaThb BbIMYCK NPOEKTHOW

AOKYMEHTaLUMM HXeHepHbIX cucteM. bubnuorteka peanuayet TpeboaHma NTOCT 21.401-

88 "CrnpacC. TexHonorus nponssoactea. OcHoBHble TpeboBaHus K pabounm YyepTexam",

FOCT 21.606-95 "CINAC. MNMpaBuna BbinonHeHua paboyen JOKyMeHTaumm

TENNIOMEXaHNYECKNX PELLEHNIA KOTENMbHbIX".

MHCTpyMeHTLI OMONMOTEKM MO3BONAIOT:

- BbINONHWUTL NOCTPOEHNE TEXHOMOrMYecknx TpybonpoBoaoB (NaponpoBoabl,
BOAONPOBOAbI, NPOAYKTONPOBOAbI).

- PaamecTuTb anemeHTbl TpybonpoBoaoB (apMatypy, (OUTUHIN, ONOPHbLIE KOHCTPYKLMK).

- Pa3smecTntb Ha YepTexax obopygoBaHmne (Hacochl, pe3epByapbl, EMKOCTU, OUNbTPbI).

- Pa3amecTuTb anemMeHTbl 0popMIeHUs (HagnucK, BbIHOCKK, NO3NLIUN).

- CospgaTtb 00bekThl cneyndgukaumm.

Ansa paboTbl c 6UGNNOTEKON TpebyeTcs OTAENbHO ONslaYMBaemMas NIMLEH3UA.

[na paboTbl ¢ Gubnuotekon Tpebyetcs Katanor dnemeHmsi uHxeHepHbix cucmem: TX.

B koMnnekT noctaeku BKNoYeHo npunoxeHme Tpy6onpoeods! 3D (Piping.rtw),

no3BongtoLee BbINONHATb TPAaCCUPOBKY, NOCTPOEHME U KOMMOHOBKY Tpy6onpoBOAOB.

MpunoxeHne NO3BONSET CTPOUTL TPYOONPOBOAbLI B aBTOMATUYECKOM,

NonyaBTOMaTUYECKOM U PYYHOM pEXMMAX.

- B aBTOMaTtM4eckom pexmme NoCcTpoeHMe BEETCS NO Tpaccam, Kaxaas U3 KOTopbIX
MOXET 00beanHATbL B cebe HECKOIbKO TPAEKTOPUIA. ATOT PEXKMM NO3BOMSIET MO
TPaeKTopusaM, BXOASALLMM B TPAcCbl, aBTOMATUYECKN CTPOUTL TPYObIl, paccTaBnaTb
TPONHWKK, OTBOAbI U BbINOMNHATL Pa3fenky yrioB, BblOpaHHbIX CTbIKOB TPYO.

- B nonyaBTOMaTU4yeckoM pexumMe nocTpoeHune Tpybonposoaa BegeTcs No BbIGpaHHbIM
cerMeHTam TPaeKToOpuin C BO3MOXHOCTbIO PaCCTaHOBKN OTBOAOB W BbINONIHEHUS
pasgernku yrrnos, BblOpaHHbIX CTbIKOB TPYO.

- Pyu4HOM pexvm no3BonsgeT CTpouTb OTAeNbHble TPYObl cermeHTamu, nnbo
HenpepbIiBHOW TPyOoWn, 3agaBas pagnycbl U3rMboOB B MOBOPOTaXx TPyObI.

KomaHapbl NpunoxeHnsa Takke no3BONSAIOT:

— pasmellaTb 3MIEMEHTbI C 3aaHNeM 3NIEMEHTY ONpeaesieHHOro Tuna ConpsiKeHUN;

- CTpOUTb Ha Tpybax Bpe3ku pasnnyHbIX TUMOB;

-  BbIMOMHATb pa3genky yrroB BbIbpaHHbIX CTLIKOB TPYO;

- nepecTaBnsTb TOpLbl TPYO;

- pepakTMpoBaTb AMaMETP WU TOMLWMHY CTEHKN MOCTPOEHHbIX TPyO.

Onsa paboTbl c 6UGNMOTEKOM TpebyeTcs OTAENbHO OnlaYMBaemMas IMLEH3UA.

B komnnekT noctaBku BkntoveHa 6ubnuoteka pparmeHToB CmpoumersibHble MaWUuHbl U

MexaHu3Mbl, NO3BONSAOLLAA aBToOMaTU3MpoBaTh pa3paboTky «lMnaHoB Npon3BoACTBa

pabot» (IMNP) B cTpontenbCcTBe, a Takke TEKCTOBbIX AOKYMEHTOB K HUM. B 61ubnvoTeky

BKMOYEHbI hparMeHTbl C M300paxXeHUsIMU OCHOBHbIX BUAOB (Cnepeaun, cnpaea, Creea, ¢

BEPXY) U KpaTKMe TexHUYeckne xapaktepucTukn 60 o6pasLoB CTPOUTENBHOM TEXHUKU.
dparmeHTbl GUBNMOTEKM CrPYNNMPOBaHbI B CrieayroLme pasgens:

- Aemowmobunu,

- bBemoHocmecumenu,

- KpaHbi 6aweHHbIe,

- KpaHbl aemomobusnbHble,

- KpaHbI Ha 2yceHU4HOM x0d0y,
- Aemonoepy3yuku,

- Aemoepelidepsl,

- bBynbdosepenl,

- Tpyb6oyknad4duku,
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- OJkckasamopbl aemomMobusibHbIe,
- Okckasamopsbl.
[nsa Bbibopa obpasua CTpoUTENbHOM TEXHUKKN, BUAA OTOOpaXeHusi, npocMoTpa

XapakTepucTuk obpasua 1 BCTaBkM hparMeHTOB B YepTEXU ncnonb3yeTca bubnmoteka
KOMITAC-0O6ekm (KObject.rtw).

Onsa paboTtbl ¢ 6ubnuoTekon CmpoumersibHble MaWUHbLI U MexaHU3MbI TpebyeTcs
oTAeNbHO onflayMBaemMas NIMLEeH3us.

4. 3 komnnekTa noctaBku uckrnodeH OpeaHuszamop npoekma (PManager.rtw).

lNMpuknadHass 6ubnuomeka KOMIAC
B pasgene lNpoyue onepayuu nosisuncsa nogpasnen lipoeepka 3amkHymocmu.
KomaHapl aToro pasgena no3sonstoT onpegenuTb, COeANHAITCA N rpaduyeckme
NPMMUTKMBBLI APYr C APYroM nocrnegoBaTternibHO, hopMUMpPYs 3aMKHYTBIN KOHTYpP. Ha Tex
KOHLaX NPUMUTUBOB, KOTOPbIE HE COBMAAaloT C KOHLAMW Apyrux, T.e. 06pasyloT paspbiB
KOHTYypa, NpoCTaBnATCA TOYKM co cTunem "Kpyr".

KomaHabl NPOBEPKN 3aMKHYTOCTU pa60Ta+0T B rpad)mquKle OOKYMEHTax U 3CKn3ax.

lMpo4ue npuknadHbie 6ubnuomeku

1. [Nopa6oTaHa 6ubnnoteka KOMITAC-3awuma (kProtect.Exe): Tenepb €10 MOXHO
obpabaTtbiBaTb He TOMBKO dhansibl BoIOpaHHOM nanku, HO 1 hannsl Nognanok.

2. B Bubnuomeky kaHaeok 0nsi KOMITAC-3D (Ditch3D.rtw) no6asneHa komaHaa KaHaeka
0ns1 casibHUKOBbIX KoJleu,.

3. [Hopab6otaHbl 6ubnuotekn KOMITAC-Shaft 2D (Shaft.rtw) n KOMITAC-Shaft 3D
(Shaft3d.rtw).
- B komnnekce nporpamm KOMIMTAC-GEARS nosiBunvch cneayolme BO3MOXHOCTH:

- pepaktupoBaHue/gobaBneHve napameTpoB Aonbsika npu pacyeTe LUNMHOPUYECKON
3ybyaTon nepegayy BHyTPEHHEro 3auenneHus,

— ynpasrneHue Ko3PULUNEHTOM, YHUMTBIBAOLLINM BNNSHUE OBYXCTOPOHHENO
NPUNOXEHUS Harpy3kn K 3ybyaTomy Konecy, Npu pacyeTe pecypca LUInHapu4eckon
3ybuyaTton nepegayn BHyTPEHHErO (BHELUHErO) 3aLenneHus.

- WM3meHeH Habop OaHHbIX AN KOHTpons npoduns 3yba, BbiIBOAUMbIX B Tabnvue
napameTpoB 3aLenneHnss KOHMYeCcKon 3yb4aTon nepeaayn.
- VcnpaBneHbl 3ameyeHHble OLLIMGKN.

Omnuyus eepcuu 8 Plus om sepcuu 8

OGU.(UG ycoeepuwieHCmMmeo8aHus

1. YcoBepLleHCTBOBaH anropuTM pacyeTta nepmoanyecknx noBepxHocten. B pesynbrtaTe
3TOro 3HAYUTENBHO YCKOPUIOCH CO3aHNe U NePECTPOEeHe MOLENEN, UCNONb3YHLNX
yKasaHHble NMOBEPXHOCTW, Hanpumep, NPyXuH.

2. YnpaeneHue nuueHsnsamu
- PeanusoBaHo ynpaBneHue nonyyeHneM NMUEH3NN Ha paboTy C TPEXMEPHLIMU

mogenamun. Ytobbl 3aHATb NULEH3MI0, HeobxoaumMo Bbi3BaTb KomaHay Cepeuc -
TMony4yums nuyeHsuro Ha KOMIMAC-3D.

- B pexume paboTbl ¢ rpachnyeckumm JOKyMeHTamMmn n JOKyMeHTaMu-MOLeNnsaMm
komaHaa lMony4Yums NUUeH3uro Ha crieyugbukayuro NepeHeceHa n3 MeHo
Cneuyudgukayus B veHio Cepsuc.

- MOXHO BKMOYMTb aBTOMATUYECKOE MOSyYeHNE NULEH3NIN NpK 3anycke CUCTEMbI. JTa
HacTporka nponsBoanTcs B pasgene Obuwue — YnpaesieHue JluyeH3usiMuU Ha
BKknagke Cucmema HaCTPOEYHOro ananora.
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B omanore HacTponky napameTpoB yrnpaBreHus n3obpaxeHnem nosisunach onuus
Ucnonb3oeamb pacwupeHuss OpenGL. OHa CNyXWUT AN BKAKOYEHUS U OTKNHOYEHNS
MCMNOMNb30BaHNA OOMNOMHUTENbHbBIX annapaTHbIX BO3MOXHOCTEN BUAEOKapPTHl,
MO3BONAOLLMX YCKOPUTb OTOBpaXKeHne TpexMepHbIX MOAENen.

B dpannbl cneysHakos KOMIMAC gobaeneHbl HOBbIE CNEL3HAKK:

— Ne 87 LLlepoxoBaTocTb. BepxHui. o koHTYpY,

- Ne 88 LLlepoxoBaTtocTb. BepxHui. C yganeHmem matepuana. 1o kKoHTypy,

— Ne 89 lllepoxosaTocTb. BepxHuin. be3 yananeHus matepuana. o KOHTYpy,

— Ne 121 O603Ha4yeHMe cBapHOro LWBa,

- Ne 122 O6o3HayeHune cBapHoro wwea. [10 KOHTYpY,

- Ne 123 O603Ha4yeHne cBapHOro wea. MOHTaXHbIN LUOB,

- Ne 124 O6o3HayeHne cBapHOro wea. MOHTaXHbIN LLOB NO KOHTYPY.

TpexmepHoe modenupoesaHue

1.

PeannsoBaHa BO3MOXHOCTb CO34aHNS HECKONbKMX TBEPAbIX TEN B O4HON AeTanu (danne
*.m3d). Obee kKonMyecTBO Ten B AeTanu otobpaxaetca B [lepeBe NOCTPOEHUs - B
ckobkax nocrne Ha3BaHUA geTanu.

MponseegeHbl cnegyowme nsmMeHeHnsa B pabote CUCTEMBbI, CBSI3aHHbIE C MHOTOTENNbHbLIM

MOOENMPOBaHUEM.

- KomaHabl co3gaHusa ocHoBaHui aetanen (Onepauyust ebi0aenueaHusi, Onepauyusi no
ceYyeHusIM 1 T.1.) U KOMaHAbl NpuKnensaHusa anemeHToB (MMpukneums
ebli0aenueaHuem, lpukneums No ceyeHUsIM 1 T.4.) NONapHO 06beAVHEHbI.
MonyumBLUMECS KOMAHAbI COXPaHMN Ha3BaHMSA KOMaHA CO34aHUS OCHOBAHUNM U criyXaT
anst no6aesneHnst maTepmnana getanu. Bo Bpemsi BbINOMHEHMS KQXKO0M M3 HUX, a TakKe
npv CO34aHMM NIMCTOBOIO Terla MOXHO yKa3aTb, SABMSETCA N CO34aBaEMbIl ANEMEHT
OTAENbHbLIM TEFIOM UMK ero HeodXoaUMO NPUKNENTL K MMEKoLLEMYCS Teny (Tenam).
JluctoBoe Teno B AeTanm MoXeT ObiTb TONbKO OAHO.

- Tlpw NpuKNenBaHnn 1 BbIPE3aHUN ANEMEHTOB, a TakXKe NpU BbINOSTHEHUM KOMaHL,
Omeepcmue, CeyeHue noeepxHocmbto N CeyeHue rno 3CKU3y MOXHO ykasaTb
obnacTtb NpMMeHeHUs onepaunn - Habop Tern, Ha KoTopble ByaeT pacnpPoCcTpaHATLCS
JencTemne onepaunn.

- KOI'IVIpOBaHI/Ie Ten B getann BO3IMOXHO TOJIbKO Npu NOMOLLM KOMaHObl 3epkaano
ompa3umb ece. B cBs3n ¢ 3TUM OHa nepemMmeHoBaHa B 3epKaano ompa3umsb
meno. OcTanbHble KOMaH4bl CO30aHNUS MaCCMBOB no-npexHemy cnyxat anAa
KONMMpoBaHUA 311EMEHTOB.

- [osiunack komaHga Byneea onepayusi, NO3BONSAOLAA BLINOHATL OyreBbl
onepauuu Hag Tenamu BHyTpu getanu. KHonka ans Bel3oBa KomaHabl byneea
ornepayusi No YMOM4YaHUO pacnonoXxeHa Ha naHenn PedakmupoeaHue demarnu.

MogenupoBaHue NMCTOBbLIX AeTanen.

- [osiBnunack BO3MOXHOCTb NMOCTPOEHMST OTKPLITON M 3aKPbITON LUTAMMNOBOK MO
HEe3aMKHYTOMY KOHTYpY.

- [JopaboTaHa komaHaa 3amMblikaHue yrinoB. [10sBUncsa HoBbIn cnocob 3amblkaHus -
TnomHoe 3aMbIKkaHUe N BO3MOXHOCTb Bblibopa BapmnaHTa 06paboTkm 3aMblkaeMbIX
Crmoos:

- Bbe3 o6pabomku,

- CmbIK MO KPOMKe,

- CmbIk no xopae.
HopaboTaHa komaHga lfpocmpaHcmeeHHas JIoMaHast.
- [ob6aBneHbl HOBbIE CNOCOObLI MOCTPOEHUS:

- MapannenbHo o6bLeKkmy,

- MepneHOukynsipHO o6 BeKmy.
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- [losiBunack BO3MOXHOCTb AobaBneHnsa mexay nobbiMn AByMS BEPLUMHAMU FTOMaHOWN
COBOKYMHOCTW HOBbIX BEPLUNH.

- [losBMnacb BO3MOXHOCTb NEPEKNIOYEHUS TUMNA XapaKTEPHbIX TOYEK FTIOMaHOMN.
JoctynHo AgBa Tuna Toyek: XapakmepHbie MO4YKU eepwluH N XapakmepHble MOo4YKu
paduycoe eepuiuH.

MosiBMNack komaHaa Toyka, No3BonswLas cosaaTe TOUKY B NPOCTPAHCTBE.
PacnonoxeHue To4kM MOXKeT ObITb MPOM3BOSbHLIM UMK C NPUBA3KOM K 6a30BOMY OOBLEKTY.
KHonka ans Bbl3oBa komaHabl ToYka No yMon4yaHuio pacronoXeHa naHenmu
MpocmpaHcmeeHHbIe Kpueble.

Fpaghuyeckue OoKymeHmMbI

1.

MpounseeneH psa oopaboTok 06bEKTOB OhOPMMAEHUST YepTeXEN, HanpaBneHHbIX Ha
npegocTaBrieHne nonb3oBaTento BO3MOXHOCTU 0POpMIIEHUS LOKYMEHTALMN NO
pasnuyHbiM cTaHgaptam (ECKO, CMNAC, NCO u T.n.).

- TloaBunucb HOBble BUAbI CTPENOK ANsl pa3mMepoB, NMMHUN-BbIHOCOK, 0603HaYeHMI
NO3MLNA N HOBbIE CUCTEMHbIE CTUSU NUHUI, a Takke PUNbTPbI, NO3BOSSOLLNE
HacTpamBaTb CMUCKN CTPENOK U NIMHUIA, KOTOpble ByAyT AOCTYMNHbI B AOKYMEHTaX.

- [losiBunack BO3MOXHOCTb HACTPOMKM FreOMeTPUYECKMX NapamMeTpPoB IMHUN-BLIHOCOK U
0603HavYeHUr No3nNLNNA.

- [lpn npocTaHoBKe pa3mMepoB TeNepb MOXHO yNpaBnATb NapameTpaMmy 0ToOpaKeHns
OOMYCKOB U NpeAenbHbIX OTKITOHEHWU B pa3MePHOW HagNUCK 1 NonoXxeHmem
pa3MepHOn HaAMMCU OTHOCUTENBbHO Pa3MepPHON FNHUN.

- [lpu npocTaHOBKE JIMHUN-BBIHOCKN NOSIBUNACb BO3MOXHOCTb BBOAA HaANucK 3a
NOJIKOW.

— [pwn npocTtaHoBke 0603HAYEHNST NO3MLMM MNOSBUIIACh BO3MOXHOCTb Bblibopa dhopmbl
0603HaYeHNs1 1 BO3MOXXHOCTb PacnofnoXeHNss HOMEPOB MO3NLNIA B CTPOKY (Ans
0003HauYeHnn, cogepKallmx HECKObKO HOMEPOB).

- Hactpowka pasmepoB, MMHNUN-BLIHOCOK U 0603HAYEHN NO3ULINA MPON3BOLAUTCA
COOTBETCTBEHHO B pasgenax Pasmepsl, JlIuHusa-BbiIHoCKka 1 O603Ha4YeHMe no3nuumn
Junarora HacTpoWvku napameTpoB (Ha Bknagke HoBble AOKYMEHTbI — NS HOBbIX
rpacmyeckmx JOKYMEHTOB, Ha BKNnaake TeKywun AOKYMEHT — A1 TEKYLLEro
AokymeHTa). MNyHkT Fpadmyecknuin pepakrop - NapamMeTpbl HOBbIX pa3MepoB
yaaneH ¢ Bkrnagkn Cucrema. SnemMeHTbl ynpaBneHnst 3Toro NyHKTa nepeHeceHbl B
pasnuyHble NyHKTbl pa3gena Pasmepsbl.

- HacTtpowka omnbTpoB NIMHMI NPOU3BOAUTCS B NYHKTE PUNbLTPbLI NMHUKA pa3gena
INvHuu, nosiBMBLLErOCA B HACTpPOEYHOM Ananore (Ha Bknagke Hoeblie 0OKyMeHmbl —
ANsi HOBbIX rpadhyeckmx JOKYMEHTOB, Ha Bknagke Tekywjuli OOKyMeHm — Ons
Tekyulero AokymeHTa). Pasgen Oceeast nuHus, paHee SBNSABLUMIACA
CaMOCTOSATENMbHBLIM pa3fenom HacTPOEYHOro Auarnora, Tenepb cTan NyHKToM pasgena
JluHuu.

MosiBunack koMaHaa JIuHus, npegHasHadYeHHast Ans GbICTPOro NOCTPOEHUS NUHWIA,
COCTOSILLMX U3 OTPE3KOB U Ayr OKpyXHocTen. Cnocob co3pgaHust oTpeska unm ayru
onpeaensieTcs CUCTEMON aBTOMaTUYECKN B 3aBUCUMOCTU OT TOrO, Kakne 6a3oBble 06bEKTI
ykasaHbl nonb3oBatenemM. KHonka ansi BbiaoBa koMaHzabl JIUHUSI N0 yMONYaHWio
pacnonoxeHa Ha naHenu Neomempusi.

MosiBUNUCH HOBbIE BO3MOXHOCTU paboThl CO CChINkaMu B YepTexax.

- Tenepb MOXHO CO3[1aBaTb CCbISIKU B TEXHUYECKUX TPeBoBaHUSAX.

- HoBble TWMNbl UICTOYHUKOB CCbISIKU: UG N MexHU4Yeckue mpeboesaHusi.

— T[losiBUNacb BO3MOXHOCTb CO30aHUS CCbINKN Ha HOMEpP JINCTa, cogepxKallero NCTOYHUK
CCbIJITKK1, Ana NCTOYHMKOB BCeX TUNOB, KpOMe Bnaa N TEXHUYECKNX TpGGOBaHVIVI.

— Ecnum uctouHmK cebinku - BUA, TO BO3MOXHA CCbiNka Ha MaclwiTab Buaa, 3Hak
"pa3BepHyTO", 3HaK "NoOBEpPHYTO", 3HAa4YeHUe yrna noBopoTa.

— ECnn NCTOYHUK CChISIKM - TEXHUYECKne Tpe6OBaHVIFI, TO BO3MOXHa CCblJ1Ka TOJIbKO Ha
HOMeEP MyHKTa.
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- [lpw BbligeNeHnn TekcTa CChbINKN B Ananore co3gaHns CCbINIKM MCTOYHMK 3TOW CCbISKK
NnoacBEeYMBaETCSA B OKHE JOKYMEHTA (415 UCTOYHMKOB BCEX TUMOB, KPOME TEXHUYECKNX
TpeboBaHun).

Y Bnaa yepTexa nosiBMNOCb HOBOE CBONCTBO - 0603HaveHne. OBo3HavyeHne Buaa
BKItOYaeT B cebs CCbINKM Ha MacuTab aToro Buaa v napameTpsbl - UMS, HOMEp NnucTa u
30HY - CBSI3AHHOIO C BUAOM 0ObekTa ochopMieHms (NMHMK paspesa/cedeHunsi, BbIHOCHOMO
anemMeHTa unu cTpernku B3rnaga). Hanuume ccbinok B 0603HavYeHun B1aa no3sonseT
ObICTPO OOHOBNATL 3TO 0O03HAYEHNE.
lMocne 3aBepLUeHNst KOMaHObl CO34aHNs NTIMHUKN pa3pesa/ceveHunsi, BBIHOCHOMO afieMeHTa
WUNW CTPEnKuK B3rnsiaa aBTomMmaTnyeckn hopMmpyeTcsi HOBbIN BUA, CBSI3AHHbIN C CO34aHHbIM
obbekTomM. O603Ha4YeHMe 3TOro BMaa Takke dhbopMmmupyeTcst asToMmatmyecku. Ecnu nuHms
pa3pesa/ceyveHunsi, BBIHOCHOWN 3rieMEeHTa Unn CTpesika B3rnsaa co3faeTcs B
accoumaTMBHOM BuAE, TO aBTOMaTU4eCKM (hOPMUPYIOTCA COOTBETCTBYOLLINIA
accoumaTtuBHbIN BUA U ero 0603HaYeHue.
O6o3HaueHne Bnga MoXeT BbITb OTpegakTMPOBaHO
- B COCTaBe BMaa - Asnsi 3TOro CnyxuT Bknagka O6o3HavyeHMe BuAA, NOSIBNSAOLLAACA Ha
lMaHenu cBOMCTB BO BpeMs peakTMpoBaHMsA NapaMeTpoB BMAa,

=~ KaK TeKCTOBbIN 06beKT.

HopaboTaHa komaHga JluHusi pa3pe3a/ceyeHusl.

- Tenepb MO yMONMYaHWNIO CTPOUTCS NIMHWUS NPOCTOro paspesa. [ns ee co3ganHuns
O0CTaTOYHO yKa3aTb ABe TOYKU. YTOObI NOCTPOUTL CIIOXHbI pa3pes, TpebyeTcs

HaXXaTb KHOMKY Cr10XKHbIU pa3pe3 Ha MaHenu cneumanbHOro ynpasieHus. Mocne
9TOro MOXXHO 6y,qu yKa3aTb TOYKM n3fioMa JIMHUN.

- YpaneHbl nepeknioyatenn Cmpesiku cnpaea/cneea, Haxoamslunecs Ha MaHenu
CBOWCTB BO BPEMSI MOCTPOEHMS NMMHUM pa3pesa/cedeHns. Tenepb Ans ykasaHus
NONOXEHNS CTPEIOK AOCTATOYHO LENKHYTb MbILLBIO C HYXXHOW CTOPOHbI OT NUHUN.

- Ha MNaHenb cneuunansHoro ynpaeneHus aobasneHa kHonka Aemoco3daHue
o6bexkma. Mo ymMonyaHuio oHa HaxaTa, U NTIMHMSA pa3pes3a/ceveHnss aBToOMaTUYecku
co3faeTcs nocrne ykasaHus ABYX TOYEK U NONOXEHMUS CTPENOK.

CocTosiHMEeM BUOB U CIOEB Tenepb MOXHO yrpaensTh 6e3 BoisoBa MeHedxepa
doKyMeHma - C NOMOLLIbIO CMNCKOB BMAOB U CroeB Ha naHenu Tekyuwjee cocmosiHue. Mpu
PacKpbITUMN 3TUX CMIUCKOB Nepes HOMepPOoOM/UMEHEM BUAA UMM CNOsi OTOBPaXXatoTCs 3HAYKM
AKTMBHOCTb, M BugumocTb 1 LiBeT, nokasbiBatoLLme TeKyLLMe COCTOSIHUS U LiBETa BUOOB
Unu cnoes. [N USMEHEHMS BUAMMOCTM UM aKTUBHOCTU OCTATOYHO LLENKHYTb MbILLbHO
Ha HY)XHOM 3HauKe.

Mpwv BblAENEHUM BMOA UMK CIOS B CMIUCKE OH Tenepb NoACBEeYMBAETCH B OKHE [JOKYMEHTa.

MosiBunachk BO3MOXHOCTb OTKMOYEHMS M300paXXeHMs1 B HOBbIX acCoLMaTUBHBLIX BUAAxX
CKPbITbIX KOMMOHEHTOB N BUBNIMOTEYHBIX KOMMNOHEHTOB COOPOK. DTO MNO3BOSISIET YCKOPUTL
NoCTpOoeHne BMAOoB. [1ns HACTPOWMKN CIYXWUT rpynna onuuin lMepedasaemsbie
KOMMoHeHmMbI, NosiBUBLLAsACA B pa3aene lMapamempbl dokymeHma - Bud HacTpOeyHOro
Avanora (Ha Bknagke Hoeble O0OKyMeHmMbI — AN HOBbIX YePTEXEWN, Ha BKNaake
Tekywjuli O0OKyMeHm — [N TEKYLLEro yeptexa).

MosiBUNUCb HOBbIE BO3MOXHOCTM HaCTDOIZKM CbOpMI/IpOBaHVIﬂ accounatmBHbIX BUAOB B
HOBbIX U TEKYLLUMNX HYepTexKax.

- [pynna onuun lMepedasaembie KOMMNOHeHMbI B pasaene lMapamempbi 0OKyMeHma -
Bud - lNapamempabi NO3BOMSIET BKMOYATbL U OTKNOYAThL Nepeaady B BUA M3o00paxeHui
CKPbITbIX 1 BMBNNOTEYHBLIX KOMMOHEHTOB COOPOK.

Brnocneacteum ans BKNtoYeHUSA N306paXKeHN OTKIKOYEHHbIX KOMMOHEHTOB creayeT
BOCMOMb30BaTbCA KOMaHAoN Toka3zamb N3 KOHTEKCTHOrO MEHIO 3TUX KOMINOHEHTOB B
[epeBe nocTpoeHus yepTexa.

- Onuusa lNMepedasamb e sud B pasgene lMapamempbi dokymeHma - Bud - JluHuu,
No3BONSET BKMNOYaTb M OTKNOYaTb Nepeaavy B BUA NUHUIA HEBUAMMOIO KOHTYpaA.
OcTtanbHble aNeMeHTbl BKIaAKn nepeMmMeHoBaHbl U NepeKoMnoHOBaHbl 6€3 n3MeHeHus
NMPUHLUNOB NX paboTbl.

BkntoyeHne HeBNANMBIX NINHWIA B YK€ CO3L4aHHbIA BUA U UCKIMIOYEHNE HEBUONUMbIX
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NWUHWIA N3 CO34aHHbIX BUOAOB BO3MOXHO npn pegaktmpoBaHnn Buaa. D,J'IFI 3TOro CnyxiT
onunsa Heeudumble nuHuu, NosiBUBLLASAICS Ha Bknagke JIuHuu lNaHenn cCBONCTB.

Tekcmoenbll npoueccop
HoBble BO3MOXHOCTM paboTbl C MOAYNIEM MPOBEPKN NPABOMMCAHNS.
1. B guanore HaCcTpOWKK NpaBonmMcaHus NosIBUNINCL HOBbLIE OMNLUUN:

- Aemomamuy4ecku nposepsimb opghozpaghuro 1 Aemomamu4ecKku nposepsimb
2pamMMamuky, BKIOYaloLLMe aBTOMATUYECKy0 NpoBepKy TekcTa. Mpu 3Tom B TekcTe
noaYepKUBaOTCS OLIMOOYHBbIE CNOBa U oparMeHTbl NPEASIoKEHUI, @ N3 KOHTEKCTHOrO
MEHI0 NOAYEPKHYTbIX Y4aCTKOB MOXHO BblOpaTh BapuaHTbl UCNPaBReHus.

- [lponyckamb Apobu, uHOekcbl u Hadcmpoku v lMponyckamb adpeca UHmepHema
u umeHa patos.

2. T[losiBUnacb BO3MOXHOCTb CKBO3HOW NPOBEPKMU NMpaBOnMcaHus, T.e. NPOBEPKN BCEX
TEKCTOBbIX OOBbEKTOB AOKyMeHTa. [Ing 3anycka NpoBepKM CNyuUT komaHga Cepeuc -
lMpaeonucaHue. Ecnv nepea BbI30BOM 3TOW KOMaHAb! ObInn BblAeNeHbl 06bEKTLI, TO
npoBepka 6yaeT nponssBefeHa NULLb B HUX.

3. B gwnanore paboTbl CO BCoMoratenbHbIMW CrIOBapsMM NosiBUnach KHonka M3MeHums...,
No3BONSALWAN OTpeaakTUpoBaTb COAEPKMMOE BblOpaHHOro crioBapsi.

Cneuucukayus
MosiBuNack BO3MOXHOCTb yAaneHusi 06bekToB crneumdukaLmm npyu yaaneHnm cBasaHHOM ¢
HUMW reoMeTpun. YnpasneHve yaaneHmemM 00beKTOB NPOM3BOANTCS C MOMOLLbIO ONUUn
Yoanamb o6bekmbI cneyugukayuu npu yoaseHuu 2eomempuu. 3ta onuns
nosiBUacb B Ananore HaCTponKn CTunsa cneundumkaumm n B guanore HacTPOMKK TeKyLlen
cneundmkaunn.

SDK

MosiBunca Macmep co3daHusi 6ubnuomexk RTW (LybraryWizard.awx), no3BonsioLnm
cosgaeaTb 3arotoBku B cpede Microsoft Visual C++ 6.0 ansa npuknagHeix KOMIAC-
onbnmnoTek.

3Jkcropm

1. TlosiBMnacb BO3MOXHOCTb COXpaHEeHUs1 Moaenen u rpadudecknx 4OKymMeHToB B doopmate
eDrawing. [JokyMeHTbI, 3anucaHHble B 3TOM chopmaTte, UMEKT Manbii 06beM U MOryT
npocMaTpuBaTbCH, BbIBOOUTLCS Ha NevaTb M peLeH3MpoBaTbCa C NOMOLLLIO NPorpamMmbl
eDrawings, pacnpocTtpaHsemon 6ecnnaTHo.

[1ns BbI30Ba Anarnora HacTpomKK 3anucu B popmat eDrawing CnyXuT kHonka
lMapamempsbi, NOSIBAIOLWANACS B guanore coxpaHeHus dannos nocre Bbibopa ua cnmcka
Tun ¢haiina ctpoku «eDrawing».

2. YcoBeplueHcTBOBaH akcnopT B hopmatbl DWG 1 DXF: nosBmMnacb BO3MOXHOCTb
nepegayn n3obpaxeHunn, sBctaBneHHbix B KOMIMAC-00KyMeHTbI U3 pacTpoBbIX (haninos.

N3MeHeHuUe KoMrsieKma nocmasku

1. B KOMNNEKT NnocTaBku BKItoYeHbl Bubsuomeka cmaHOapmHbix u3denul: Kpenex ons
KOMIIAC-I'paghuk n Bubnuomeka cmaHOapmHbix usdenul: Kpenex ons KOMITAC-
3D. ba3sbl AaHHbIX, NOCTaBnsieMble ¢ GUGNMoTEKaMK, coaepXaTt ONUCaHNs U3enun B
cooTtBeTCcTBUM C 6onee 4Yem 350 ctaHgapTamm (KpenexHble nagenus, MNMogwmnHmkm,
YnnoTHeHus, AnemeHTbl TpybonpoBogHOM apMaTtypbl, KOHCTPYKTUBHbIE 3NIEMEHThI).

[Onsa paboTbl ¢ Kaxaon 6MbnuoTekon TpedbyeTcAa OTAENbLHO onflaYnBaemas NMMLEH3NA.
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B koMnnekT noctaBku BKMAoYeHa Bubsiuomeka aHumayuu 0nss KOMIAC-3D
(Animat.rtw), npegHa3HavyeHHas ANg UMUTaLMm ABMXKEHUS (aHUMauun) nsgenui,
pa3paboTaHHbIX B CUCTEME TPEXMEPHOro TBepaoTenbHoro mogenuposanna KOMIMAC-3D.

Mopnpo6Hee o Bubnuomeke aHumayuu Osnsi KOMIAC-3D - cm. pasaen lNMpuknadHbie
6ubnuomexu.

Onsa paboTbl c 6UGNMOTEKOM TpebyeTcs OTAENbHO ONslaYMBaemMas IMLEH3UA.

B komnnekT noctaBku BkItoMeHa bubsuomeka npoekmuposaHus
memannokoHcmpykyul KM (Metal.rtw), npegHa3HavyeHHas Ansg aBTomatmsaumm
npoLecca NpoeKTMPOBaHMSA apXUTEKTYPHbIX 3IEMEHTOB, HECYLLIMX KapKacoB COOPYKEHWH,
KapKacoB Ans MOHTaxa u 0bCcnyxmBaHust TexHonormyeckoro obopyaoBaHus cpegHemn
CINOXHOCTU 13 Npodunst MeTannonpokarta. B komnnekT noctaBkM OMGNMOTEKN BKITOYEHA
6asa gaHHbIX Npodunen cTaHgapTHOrO MeTansionpokaTa.

MogpobHee o Bubnuomeke npoekmuposaHusi MemasiiokoHcmpykyut KM - cm.
pasaen lNMpuknadHbie 6ubnuomexu.

IOna paboTbl ¢ 6UGNNOTEKON TpebyeTca OTAENbHO ONNaYnBaemMas JIMLEH3us.

B komnnekT noctaeku BkItoMeHa Bubsuomeka npoekmuposaHusi cucmem
anekmpooceeweHusi 30 (Lighting.rtw), npegHasHavyeHHasa gns aBToMaTmM3aumm
npouecca NPOeKTUPOBAHNSA 3MEKTPOOCBELLEHUS XKUMbIX, OOLLECTBEHHbIX, MPOMbILLIIEHHbIX
30aHUA N COOpYyXeHW. B komnnekT noctaBku 6Gubnuotekun BrknoyeHa 6asa gaHHbIX
ceeTunbHuKkoB OAO ApaaToOBCKUI CBETOTEXHMYECKUI 3aBOL,.

MoapobHee o Bubnuomeke nNpoekmupoesaHusi cucmem anekmpooceeuweHusi 30 - cm.
pasaen lNMpuknadHbie 6ubnuomexu.

Ona paboTbl ¢ 6UGNNOTEeKON TpebyeTca OTAENbHO oNNaYynBaemMas JIMLEH3Ns.

B koMnnekT noctaBku BKoYeHa 6ubnuoteka CmpoumersibHble 35ieMeHMmbI U
KOHCMpyKUuu, NpeaHasHa4YeHHas sl apXUTEKTYPHO-CTPOUTENBHOIO NMPOEKTUPOBAHMKSI.
BbubnnoTteka aBToOMaTU3NPYET TPy UHXEHEPOB, pa3pabaTbiBaloLLMX KOMNEKTbI paboymx
yepTexen mapok AC 1 KXK 1 moxeT ObiTb None3Ha B NPOEKTHLIX OpraHn3aLmnsax BcemM
crneunanucTam, KoTopble UCMOMb3YIT NPy Co3aaHMm paboyen JoKyMeHTauum
ApPXUTEKTYPHO-CTPOUTENBbHbIE 3IEMEHTDI.

MoapobHee o 6ubnuoteke CmpoumernbHble 3/1IeMeHMbI U KOHCMPYKUUU - CM. pa3aen
lMpuknadHbie 6ubnuomexku.

[Onsa paboTbl c 6UGNMOTEKOM TPebyeTcs OTAENbHO ONslaYnBaemMas IMLEH3UA.

B komnnekT noctaBku BHOBb BkItodeH OpeaHu3zamop npoekma (PManager.rtw) —
cnyxebHasi bubnuoTeka, NpegocTaensaoLwas Habop o6LWKux MYHKUMIA, KOTOpblE MOTYT BbITh
BoCTpeboBaHbl Apyrumu GubnuoTtekamu.

MogpobHee 06 Ope2aHu3zamope npoekma - cMm. pasaen lNMpuknadHbie 6ubnuomexu.
OTtgenbHO onnayMBaemMas NULEH3UA ANA paboTbl ¢ 6UGNMOTEeKON He TpebyeTcH.

N3 komnnekTa nocTaBky UCKMOYeHa ApXxumeKkmypHO cmpoumesibHasi 6ubnuomeka

(architec.rtw). Bmecto Hee noctaBnsaeTca 6ubnmoteka CmpoumenbHbie 35IeMeHmbl U
KOHCmMpyKyuu.

HauunHasa ¢ gaHHom Bepcun, pacnpocTpaHaTess cBo60AHO crneaytome OMbnmnoTeku:
- bwubnuoteka akcnopta B ¢hopmat DXF (dxflib.rtw),
- bwubnuorteka akcnopTa B ¢popmar DWG (dwglib.rtw),
- bBbubnuoTteka akcnopta B ¢popmart IGES (igeslib.rtw),
- bwubnuoteka nogaepxku chopmata model (CATIA) (CATIAread.rtw).
Onsa paboTbl ¢ HUMK GonbLue He TpebyeTcA OoTAENIbHO onnayYnBaemMas NIMLEeH3Us.

lNMpuknadHass 6ubnuomeka KOMIAC

B pasgene lMpo4yue onepayuu nosiBunacb kKomaHga Accoyuupoeams pa3mepsbi. OHa
npeaHasHavyeHa ans opMmMpoBaHMa accouMaTUBHBLIX CBA3EN MeXAY pasmepammn n nx
6a3oBbiMK ob6bekTamu. MNMocne Bbi3oBa KOMaHAbl Accoyuuposamb pa3Mepbl HAa dKpaHe
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NosABNAETCS AMarnor, B KOTOPOM MOXHO yKka3aTb TUMbl aCCOLMMPYEMbIX pa3MepoB 1 3aaaTb
napameTpbl Bbloopa 6a30BbIX 0OBLEKTOB.

lMpo4ue npuknadHbie 6ubnuomeku

1. [opabotaHa Bubnuomeka mamepuasioe u copmameHmos (materials.exe).

- [losBUnacb BO3MOXHOCTb MOMCKa MaTepuana no Koay.

- TlosBunacb BO3MOXHOCTb KOHTPONA Ay6nmMpoBaHMa HaMMEHOBaHWUIA MaTepuarnos,
copTameHToB, hopm, BUAoB 06paboTkn, JOKYMEHTOB (OMNLMOHANbLHO).

- [losiBunacb BO3MOXHOCTb paspeluatb Ay6rnmpoBaHMsa KOAOB MaTepuana B npegenax
mMaTepuana, copTameHTa, Nnapbl MaTepuan-copTameHT.

- B meHio NpoBepka aaHHbIX JobaBneHbl kKomaHabl CUHXpoHU3aLmMa 0603HaYeHUN...
n NMpoBepKa NPMMEHAEMOCTMU.... OHM NO3BOMNAIOT CUHXPOHN3MPOBATbL 0603HAYEHNS
9K3EeMNIAPOB COpTaMEeHTa 1 NPOBEPATb CTaTyC NPUMEHAEMOCTN 06 bEKTOB
CnpaBoyHuKa.

- B API CnpaBoyHuka gobasneHa BO3MOXHOCTb 3KCNopTa Koda Matepuana BO BHELUHNE
npunoxexusa ansa obvekta knacca Martepwan.

- W3meHeH nopsaaok yaaneHus nuampylowero npedukca npu otodpaxeHun
0603HaYeHn aK3emMnnspa copTameHTa. YaaneHune nuanpyrowlero npedukca MoxeT
ObITb HACTPOEHO MHAMBUAYANbHO AN KaXO40ro AOKYMEHTa Ha TEXHUYECKNe YCroBUS.

- B komnnekT noctaBku BKMtoueH Pedakmop eduHuy, usmepeHus (meditor.exe).

2. [opaboTaHa 6ubnunoteka nHterpaumm KOMIAC-3D V8 Plus n Bubnuomeku
Mamepuasioe u copmamMeHmos.

— [pwn noBTOpHOM 3anycke CrnpaBoYHMKA C MOMOLLbIO BUBIMOTEKN MHTErpaLmnn
CnpaBOYHMK NO3NLMOHMPYETCA Ha paHee BCTaBNEHHOM B JOKYMEHT OObeKTe.

- [ob6aeneHa komaHaa U3bpaHHoe. OHa No3BONSIET UCMONb30BaTh OOBLEKTLI
CnpaBoyYHMKa, NOMELLEHHbIE B NONb30BaTENbCKUIA KnaccudukaTop 3bpaHHoe.

- B agmanor 6ubnuoTekn nHTerpaumm ob6aBneHo KOHTEKCTHOE MeHt0. Ero komanapl
NO3BONAIOT YNPaBNATb CMIUCKOM paHee BCTaBNEHHbIX OObEKTOB.

- [obaBneHa HacTporka 6ubnmnoTtekn, No3BoNaLan 3agaBaTe KONMYECTBO 3anvcen B
CnucKe paHee BCTaBneHHbIX 06bekToB CrnpaBoYvHuMKA.

3. B bubnuomeke anekmpodeuzameneli (EImotors.rtw) nosiBUnNcs MexaHuam
Nonb30BaTeNbCKOro HanonHeHus 6asbl - Macmep HanonHeHusi. OH No3BonseT
nonb3oBaTeNsAM CaMOCTOATENBHO 3aHOCUTL B 6a3y AaHHbLIX TEKCTOBYHO M rpachmnyeckyto
NHGOPMaLMIO O HOBbIX anekTpoaBuraTensax. MimeeTcsi BO3MOXHOCTb 3anofHeHUs
crneayoLwwmx pasgenos 6a3bl AaHHbIX:

- OnekTpoaBuratenu nepemMeHHoro Toka ogHodasHble (06Lero NpUMeHeHus);

— QJnektpoaBurateny NnepeMeHHoro Toka TpexdasHbie (06Lero NnpumMeHeHus,
B3pbIBO3aALLMLLEHHbIE, KPAHOBbIE U METannypruyeckme);

- OnekTpoasurateny NOCTOAHHOIo Toka (C He3aBUCUMbIM BO3BYXXOEHNEM).

- Macmep HanosiHeHUs1 CHabXXeH CBOeln CrpaBoOYHOM CUCTEMOWN.

— Takke BMeCTe C HOBOW Bepcuen GubnmoTekn nocTaBnseTcss Habop 3NEKTPOHHbIX
KaTanoroB aneKkTpoABuratenen COOTBETCTBYOLMX Pa3aerioB C TEXHNYECKUMU
XapakTepucTukamm 1 n3obpaxeHmsamu.

4. [opabotaHa Bubsiuomeka nnaHupoeok yexos (templet.rtw).

- TlosiBunacb BO3MOXHOCTb CO3aHMs NONb30BaTENbLCKUX rpynn 000pyaoBaHUS NepBOro
YPOBHS.

- [losBunacb BO3MOXHOCTb co3aaHus [JJononHumesnbHbIX 3/71eMeHmo8 memMrisiemos -
rpadonyeckmnx nsobpakeHunin, 0d603HavaLWmnX NonbL3oBaTenbCckMe 06 beKThI, HaNpuvep,
TOYKM NOABOAA ANEKTPOIHEPTNN, NONOXKEHNE PyHAAMEHTHbLIX ONOP, TOYKN ANS
noaBo4a CUCTEMbl BEHTUNALMMN U T.10.

5. [HopaboTtaHa bubnuoteka Cucmema pacnosHasaHusi 3D-modenel
(FeatureKompas.rtw).
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- PacwupeHo pasHoobpasne pacrno3HaBaeMblXx MOAENen 3a cYeT ynyydlleHns
BHYTPEHHEN MoAEenu AaHHbIX.

- BeepaeH pexum pacrnosHaBaHus COOpOK.

- Peann3oBaHbl OCHOBHbIE MOMEHTbI pacno3HaBaHWsi onepauui Bbl4aBNMBaHWS C
YKITOHOM.

- BBepneH pexvm MHTepaKkTMBHOrO pacno3HaBaHUs, B KOTOPOM OnepaTop MOXeT
ynpaenaTb popMMpoBaHMEM OTAENbHbIX 3NEMEHTOB AeTanu, YTo No3BonseT
pacnosHaBaTb 6onee CrnoxHole geTanw.

—  CHsaTbI HEKOTOpble OrpaHn4YeHnAa Ha Xapakrtep pacno3HaBaeMbiX mMoaenen.

- BBefeHa BO3MOXHOCTb KOPPEKTHOIO NMpepbIiBaHKs NpoLecca pacno3HaBaHus
ornepaTopom.

— YcTpaHeHbl owmnbKkKn, obHapyXeHHble B paboTe BMbnunoteku.
HopaboTtaH KoHeepmep mekcmoesbix K] eCAD - KOMIIAC (bom.rtw).

- [NobGaBneHa BO3MOXHOCTb Bbinycka «[lepeyHel aiEMEHTOB» K CXEMaM 3IEKTPUYECKNM,
KoTopble pa3paboTtaHbl B cuctemax P-CAD Bepcum 2004 n Protel.

- [losiBunacb BO3MOXHOCTb BbiNycka «[lepeyHein anemMeHToB» C COPTUPOBKOWN BHYTPU
pasgenos no No3uyuoHHoMy 0603Ha4YeHu n HaumeHogaHuto (paHee KOMMOHEHTbI
COpPTUPOBANMCh TOMbKO NO CBOEMY NONMHOMY HauMeHO8aHUI)).

- [lpegycmoTpeHbl 06e BO3MOXHOCTU hopMupoBaHus «lepevHs anemeHToB». Boibop
TUNa COPTUPOBKU MPOUCXOANT B FMABHOM OKHE MPUIMOXEHWS, B CEKUMK, Tae paHee
BblGMpancsa Tmn gokymeHTa (Cneyugukayusi inv lepeyeHb asieMeHmMos).
lMonb3oBaTenb MOXET BbibpaTb co3gaHue «llepedHsi aneMeHToB» ¢ Copmupoekoll no
anemeHmam vnn ¢ Copmupoekoii no r'OCT.

MpumeyvaHume. HukakmMx HOBbIX AOMONMHUTENbHBIX OENCTBMIA Mo nogrotoeke BOM-dannos B
ECAD-cuctemax nponssoanTb He HyxHo. OgHako npu popmuposaHumn BOM-dainnos B
cucteme P-CAD cneayet nsberatb BkntoveHnsa B otyeT BOM Takmx atpubyTtos
KOMMNOHeHTa, Kak PDIF_TY v PDIF | _PID (dpopma oT4yeTa HacTpanBaeTCs Nonb3oBaTenem
ctaHgapTHeiMu cpeacteamu P-CAD).

HopaboTtaHa 6ubnunoteka bubnuomeka koHeepmepoes aHHbIx eCAD - KOMITAC
(ecad.rtw). OHa BkntoYaeT gononHeHHbIn KoHeepmep mekcmoesbix K eCAD -
KOMIAC (cm. npeabiaywimn nyHKT). Kpome Toro, B 6ubnmoTteke ncnpasneHa owmbka,
NPOSIBNABLUIASACS B HE BCEr4a KOPPEKTHOM NMOCTPOEHMM KOHTYpa nevyaTHoOW nnartol, B
KOTOPOM UMEKTCS AYrn 1 OTBEPCTUS.

HopaboTtaHa bBubnuomeka CI1C-o6o3HayeHull (spds.rtw):
- [losBunucb HOBblE KOMaHAbI:

- JluHus pa3pe3sa,

- Mapkep KOMIMAC-O6bekma,

- [opaboTaHbl yHKUMK Ccbisika Ha ¢ghpaemeHm v Ccbisika Ha 8 bIHOCHOU 3J1eMeHm.
BbinonHeHa nHTerpauns ¢ Op2aHu3amopom npoekma: co3faBaemMble B OTAENbHOM
OOKYMeHTe doparMeHTbl YepTexa obpabatbiBatoTcs Ope2aHu3amopom rnpoekma Kak
NPOTOTUMbI YepTexa U MOryT BbITb NCNONBb30BaHbI 41151 €r0 KOMMNOHOBKN C
ncnonb3oBaHnem nHTepdencos OpzaHuzamopa.

- [Mpwn nogkntoveHmnn ombnunotekn k KOMIMAC-3D cosgaeTtcsa naHenb 6ubnmoTekn.

Hopa6boTtaHa 6ubnuoteka KOMIMAC-O6exkm (KObject.rtw).

- Tlogasunacb yHKUMA nocTpoeHnsa 3D-06beKkToB, UHTErPUPOBaHHas C
Op2aHu3amopoM npoekma.

- T[losBunacb PyHKLMA NOCTPOEHUSA pa3pesoB, MHTerpMpoBaHHas ¢ Opa2aHu3amopom
npoekma.

- T[losBunacb BO3MOXHOCTb paboTsl ¢ KOMIMAC-cneundukaunsmm (¢ UCnonb3oBaHNEM
00beKkToB cneundukaumin).

- Togasunacb pyHkuma Mapkep KOMITAC-O6bekma, HTerpMpoBaHHas ¢
Bubnuomekoi ClC-o6o3Ha4YeHull.
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10.

11.

12.

PeanunsoBaHa nogaepxka 6ubnunotek napameTpruyeckmx 00 beKTOB, NCMOMNb3YHLLNX
o6wmin Habop parMeHTOB AN ONMCaHUSA HECKONbKMX KaTeropmi 06bEKTOB (3TO faeT
BO3MOXHOCTb OMMCaHUs BUPTYyanbHOW CTPYKTYpbl AepeBa 6ubnunoTtekn oparMeHToB B
pasgene [TREE] ynpaenstowero danna atpmbyToB, OTIMYHOM OT pearnbHON
CTPYKTYpbI, OnpeaensiemMon noctpoeHnem 6ubnmoTekm oparmeHToB).

Mosasunuck xapaktepHble Toukn KOMIMAC-O6bekToB.

Mpwn noakntoveHnn omnbnuotekn k KOMIMAC-3D co3paeTtcs naHenb 6ubnvoTekn.
HopabotaH Macmep co3daHusi EDB-ghatinoe (cnyxebHas 6ubnuoteka, 4aCTM4YHO
aBTOMaTM3upyoLas cosgaHme davina ynpasnswowmx atpuoytos KOMIMAC-O6bexkm).
MosiBMNack nogaepxka peaakTupoBaHns hannos ynpaBnawoLwmx aTpubyTos,
ncnonbayoLwmx npm onncadmm pasgena [TREE] ctpoku Buaa:

6#0#06 [Jeymasep kornoHHbIl (K) no FTOCT 26020-83|06 Asymasp ¢ napaneribHbIMuU

epaHamu

nonok#0601#0602#0603#0604#0605#0606#0607#0608#0609#0610#DATA_6#
MosiBuNack nogaepkka peaakTnpoBaHus oannos ynpaBnsaloLwmx atpubyTos, y
KoTopbix B pasaene [DATA] onpeneneHbl nepeMeHHble COMMENT _FIELD1 n
COMMENT _FIELD2, sagatowme npaeuna mapkmpoekn KOMIMAC-O6bekTa.

BbinonHeHo ncnpaeneHve, No3BonsioLLee Npu peaakTupoBaHun dannos
ynpasnsawLmx atpubyToB, cogepxaimx pasgens! [DATA] ¢ HenocnegoBaTenbHON
Hymepauuen, Hanpumep, [DATA_23], [DATA_25]..., coxpaHaTb 3Ty HyMepaumio (paHee
B pesynbTaTe pedakTMpoBaHUSA HyMepauns naMeHsnace crnegyrowmm obpasom:
[DATA_1], [DATA_2]...).

HopaboTtaHa Bubnuomeka ompucoeku nnaHoe 30aHull u coopyxeHutl (Arch.rtw).

MosiBunack oyHKUMS NOAAEPKKN CO30aHMSA SKCNNUKALMA NOMELLEHUN.

MosiBunack yHKUMS YTEHMSA OOKYMEHTOB, nocTpoeHHbix B KOMITAC-3D Bepcun 7.0 1
©onee paHHNX.

[opa6boTaHa dyHKUMsA oTpUcoBkn 06bekToB OKHO 1 [IBepb C TeM, 4TODObI KOHTYP
NoMeLLEeHNS C OKHaMK 1 ABEPbMM aBToMaTtnyeckun pacnosHaBarncs B KOMIMAC-3D npwu
BbINOSIHEHMM 3aNIUBKU.

[obGasneH HOBbIN CTUNb OTPUCOBKM ABepen — Cmunb BTHU.

M3 coctaBa 6ubnmnoTtekun BbiBeaeHa komaHaa KOMITAC-O6bekm. Tenepb Ans
NOCTPOEHUSA MaKpOOOGBHEKTOB, onncaHHbIxX kak KOMIMAC-o6bekTbl, cneayet
ncnonb3oBatb 6ubnuoteky KOMIMAC-O6bekm (KObject.rtw). icnonb3oBaHne
O6mbnmoTekn He TpebyeT nuueH3nn. Bce dyHKUMOHamNbHbIE BO3MOXHOCTM MHCTPYMEHTA
COXPaHEeHbI.

Komanga 6ubnunotekn dsmemeHmsi oepaxxdarouwux KOHCMpyKyuli nepeMMmeHoBaHa B
CmeHbl.

I'IpM co3aHnn CTeH nodBUIiaCb BO3MOXKHOCTb HEMNPEPbIBHOIO BBOAA UX APYr 3a OPYrom.

[opa6boTtaHa Bubnuomeka kaHasok 0snisi KOMITAC-3D (Ditch3D.rtw).

YcoBeplLUeHCTBOBAH MNpoLecc Bbibopa TUna UUIMHAPUYECKO NMOBEPXHOCTU, HA KOTOPOM
OygeT noctpoeHa kaHaBka. Ecnu 6Mbnnoteka He MOXET OQHO3HAYHO ONMpPeaenuTb,
BHYTPEHHEWN NN BHELLHEN ABNsieTCs BblOpaHHas LMNMHApUYeckas noBepXHOCTb,
nonb3oBaTento npeanaraeTcst BbibpaTb TUM NOBEPXHOCTM U3 CMNCKA BapUaHTOB.
[opaboTaH anropMtTm co3gaHusa KaHaBku. KaHaeka, NOCTPOeHHas npy NOMOLLN
onbnunotekn, obbeanHaeTca B OMbNMoTeUHbI MakpoaneMeHT. bnarogaps atomy
MOXHO NEePEenTN B PEXUM peaaKkTMpoBaHMs KaHaBKM CpeacTBaMu NpUKNaaHom
ounbnuotekn:

— BbI3BaB COOTBETCTBYIOLLYIO KOMaHAY 45151 BUBNMOTEYHOro MaKpoafieMeHTa 13
[epeBa nocTpoeHus;

— LLEMKHYB MbILWbIO M0 BubnmoTeyHomy mMakpoanemeHTy B Mogenv KOMIMAC-3D.

HopaboTtaHa 6ubnunoteka MeHedxep wabnoHoe (TemplateManager.rtw): no6asneHa
BO3MOXHOCTb pefakTupoBaHus cpeactsamn MeHedxepa wabsoHoe aeTtanu unm cbopku,
CO3[aHHON C NomMoLLbio koMaHabl Co30amb demanb/c60pKy Ha ocHoee wabroHa....
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13.

14.

[ns aToro cnyxut komaHga 6uénuotekn Pedakmupoeamsb 6 MeHedxepe wabsioHOoS.
lMocne ee BbI3oBa OTKpbIBaeTcA MeHedep wabsioHo8, N B HEM 3arpykaeTcs WabnoH,
COOTBETCTBYHOLUUIA TeKyLen mogenu. Bel MoxeTe M3MEHUTb 3Ha4YEHUSA NePEeMEHHbIX.
YTtobbl NnepenaTb HOBblE 3HAYEHUS B MOAErb, criefyeT Bbl3aBaTb KomaHay lMepecmpoumb
pedakmupyemyro MOOEJIb.

Bu6nuomeka aHumauyuu 05 KOMIAC-3D nosonser:

-  WMmuTupoBaTb ABMXKEHUSA COCTaBHbIX YacTeln M3genus B npouecce peanbHon paboThbl
(MOryT ncnonb3oBaTbCHA COMNPSKEHUS AeTanen, HaknaablBaeMble Nonb3oBaTenemM B
npouecce npoektupoBaHus 3D-c6opkun).

- ABTOMaTUYECKMN NPOBEPSITL BO3MOXHbIE KONNM3UN (CoyaapeHus geTtanen) B npouecce
OBWKEHUS.

-  WMmuTtuposaTb npouecc «pa3bopkn-cbopkm» nsgenusa ans npuMeHeHns B
WHTEPaKTMBHbIX 3MEKTPOHHbIX TEXHNYeCKnX pykosoacTeax (MITP).

- CosgaBaTb «KMHOrpaMMbl» ABUXKEHUS MeXaHM3MOB (Habop nocnegoBaTeribHbIX KagpoB
B popmaTte KOMIAC-cparmeHTa (*.frw).

- 3anuckiBaTb BUaeoponuk asmxeHns B AVI-gpopmate. BocnponsseaeHne BO3MOXKHO Kak
Ha TeKyLleM Liare aHnmauun, Tak u B LIeNoM.

AHMMaUMst COCTOMT U3 NocneaoBaTenbHbIX WaroB. Ha kaxxgom ware MoXXHO 3agaBatb

pasnuyHble BUObI ABWKEHUSA AeTanen 1 napameTpbl ABMKEHUS (CKOPOCTb, YacToTa

BpaLLleHus1, BpeMsI).

CueHapun npouecca aHMMaumm coxpaHseTcs B TeKCToBoM hanne ctaHgaptHoro XML-

dopmarta.

Bu6nuomeka npoekmupoeaHusi MemasnsiokoHcmpykyul KM npeaHasHaveHa ons

aBTOMaTM3auun Bblnycka B YepTexHo-rpadudeckom pegakrope cuctembl KOMIMAC-3D

YepTeXHON 1 TabnunyHon aokymeHTaumm no pasgeny KM (pacwmpenHbii KM) npoekTa.

bubnnoTteka nogaepKmnBaeT Takke PYHKUMIO TPEXMEPHOW BU3yanM3aumm KOHCTPYKLUNA B

KOMIMAC-3D (ncnonb3oBaHue B kayectse paboden cpeabl KOMIMAC-3D

npeanoYTMTenNbHEE C TOYKM 3peHnst 3PEKTUBHOCTU BbINOMHEHUSA paborT).

BubnvoTteka B3anmogencTByeT co cnegyowmmm KomnoHeHTamm cuctemosl KOMITAC-3D:

- KOMITAC-O61bekm (He TpebyeT Hanmums NuUeH3nn)

- MNopaepxka dopmarta onucaHnsa o6bEKTOB, UCMOMb3YEMbIX BMONNOTEKOMN.
— OpeaHu3zamop npoekma (He TpebyeT HaNnn4ns NULUEH3NN)

- lNMoppepxka paboTbl CO CTPYKTYPOW 34aHUS.

- MNoppepxka PyHKLMN NOCTPOEHNA TPEXMEPHON MOOENN.

- lNopaepxka yHKLMU MOCTPOEHNS pa3pesos.
- bBubnuomeka Cl14C-o603Ha4yeHuli (TpebyeT HanMuns NUuUeH3nmn)

- MapkupoBKka 3r1eMeHTOB Ha niaHax pacrnofioXeHus.

- Cucmema npoekmupoesaHus cneyugukayut (TpebyeT HanMUns NUUEH3nK)
- MNopaepxka dyHkumm Bbinycka KOMIMAC-cneundmkaumi.

BubnunoTteka nossonsert:

- CosgaBaTb YepTexu obuwero Buaa, nnaHbl U paspesbl C UCNONb30BaAHWEM Kak
MacLUTabMpOBaHHbIX, TaK U YNPOLLEHHbIX N3obpaxeHun npoduns (pyHkums 2D
yepyeHus).

- MogenupoBaTb MeTanNIMYECKyto KOHCTPYKLMIO UMK ee dNeMeHTbI (3N1eMEHTbI NNOCKNX
depm 1 T.M.) C UENbO NOCNEAYLWEro co3gaHns TpeXMepHon Moaenu n npopaboTku
CONpPSKEHWI 1 NOAPE30K B COMPSIKEHNSIX HECYLLIMX 3NeMEHTOB (coBMeLLeHHbIn 2D n 3D
PyHKUMOHan 6ubnmoTekn).

- B nonyaBTOMaTMyeckoMm pexmnme CTPOUTb MO TPEXMEPHON MOLENN KOHCTPYKLMKN YacTb
rpacmyeckmx JOKYMEHTOB, COCTaBMSOLWMNX KOMMNNEKT YepTexen pasaena KM npoekra:
yepTexen obLuero Bnaa n paspesoB (MOCTpoeHne co6CTBEHHO MOAENM BbINONTHAETCS
Ha OCHOBE MJ1aHOB).
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15.

- Tpw NocTpoeHnn TpexmepHo MoAENM UCMONb30BaTb MHCTPYMEHT packnaaku (kak B
OOHOM YPOBHE, TaK 1 C NpupaLLleHneM 3Ha4YeHnss OTMETKM; 6e3 noapeskm unm c
noapesKon 3N1eMEeHTOB packnaaku ONOpPHLIM KOHTYPOM).

— BbINONHATL MapKUPOBKY 31IEMEHTOB KOHCTPYKLIMI Ha YepTexe (COBMECTHO C
Bu6nuomekoti ClC-o603Ha4eHull).

- BbinyckaTb NnpeaBaputenbHble TabnuyHble opMbl - cneyundgmrkaumnm (COBMECTHO C
Cuctemor npoekTupoBaHna cneuudmnkaunin).
Bubnuomeka npoekmupoeaHusi MemaJsinokoHcmpykyul KM noctaBnsieTcs co
cneayoLwmm Habopom 6a3 faHHbIX Npodunen CTaHAapTHOrO MeTannonpokara.
— TonHbin katanor npodunen no FOCT B cocTaBse:
- Yronok pasHonono4Hbi no FOCT 8509-93
- Yronok HepaBHonono4HbIn no FOCT 8510-86*
- LWBennep ¢ napannenbHbiMu rpaHamu nornok no FOCT 8240-89
- Weennep (B) no FOCT 5267.1-90
- Weennep c yknoHom nonok no FOCT 8240-89
- [OeyTaBp konoHHbIn (K) no MTOCT 26020-83
- [ByTaep c yknoHom nonok no FOCT 8239-89
- [OeyTtaBp gononHutenbHon cepun (O) no FTOCT 26020-83
- [eyTtasp HopmanbHbin (B) no FTOCT 26020-83
- [OByTaBp wwmpokornonoyHbin no FOCT 26020-83
- TaBp konoHHbIn (KT) no TY 14-2-685-86
- TaBp WT no TY 14-2-685-86
- Tpyba anektpoceapHas npsamoruoBHad no NOCT 10704-91
- Tpy6a no FOCT 10704-91 (cokpalleHHbIe)
- Tpyba ctanbHas 6ecluoBHas ropsaveaedopmmupoarHHasi no FOCT 8732-78
- Weennep rHyTbI paBHonono4Hbin no FOCT 8278-83 n3 ctanen C239-C245
- LBennep rHyThii paBHonono4Hbii no FOCT 8278-83 13 cranen C255-C275
- Tpyba kBagpaTtHaa no TY 36-2287-80
- Tpyba npamoyronbHasa no TY 67-2287-80
- Tpyba kBagpatHasa no FOCT 12336-66
- Tpy6a npamoyronsbHasa no FOCT 12336-66
— CokpalleHHbI COpTaMeHT
- CTO ACYM 20-93
- Crapble coptameHTbl (1926—1932 rr.)
Bce 6a3sbl gaHHbIX SBRSIOTCA OTKPbIThIMKU. N5 BegeHns 6a3 gaHHbIX MOXET OblTb
ncnonb3oBaHa cnyxebHas KOMINAC-6ubnuoteka Macmep co3daHusi EDB-ghatinos.
Bo3MmoXHO Takke nx pegakTupoBaHue C NOMOLLIbIO NI0BOro TEKCTOBOro pegakropa.
Mpwn noagkntoveHnn 6mnbnuotekn k KOMIMAC-3D co3paeTtcsa naHenb 6ubnvoTeku.
Bubnuomeka npoekmupoeaHusi cucmem anekmpooceeuwjeHusi 30 npegHasHa4YeHa
ANSa aBToMaTm3aumm B YepTexHo-rpacdumyeckom peaaktope cuctemol KOMIMAC-3D paboT
MO BbIMYCKY AOKYMEHTaL MM B COCTaBe NiaHOB PacnosioKeHns 1 cneuudukauun no
pasgeny 30 npoekta. bubnuoteka nogaepxmeaeTt Takke PYHKUNIO TPEXMEPHOMN
BM3yanusauun npoektnpyembix cuctem B KOMIMAC-3D (ncrnonb3oBaHne YepTexHo-
rpaduyeckoro pegakropa cuctembl KOMIMAC-3D B kayecTBe paboyen cpefbl 4OCTAaTOYHO
C TOYKM 3peHnst 3PEKTUBHOCTU BbINOMHEHMS paborT).
BubnmoTteka B3anmogencTByeT Co cneayowmmmn KomnoHeHTamm cuctemsl KOMITAC-3D:
- KOMIIAC-O6Bbekm (He TpebyeT Hannums NUUEH3nn)
- lNopaepxka dopmarta onmcaHnsa o6 bEKTOB, NCMOMb3YEMbIX BMONNOTEKON.

- WHTtepdeiic KOMITAC-O6bekm vcnonb3yeTcs Npu NPOEKTUPOBaAHUN CUCTEM
SMNEKTPOOCBELLEHMSA 3AaHUN ANsi pa3MeLLEeHMs Ha NnaHax 0O beKToB, OTIINYHbBIX OT
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kabenen n ocBeTUTENbHLIX NPUBOPOB (LLKaAOB, LLMTOB, 3NEKTPOYCTAaHOBOYHbIX
n3genuin n T.n.).

- WHTtepderic KOMITAC-O6bekm vicnonb3yeTcs AN U3BMEHEHMS CBOMCTB OOBHEKTOB
CUCTEM 3MEKTPOOCBELLEHMS, Pa3MELLEHHbIX Ha MaHe (B TOM YMCcrne OCBETUTENbHbIX
NPMBOPOB M 3NEMEHTOB KabenbHbIX JIMHUN).

OpzaHu3zamop npoekma (He TpebyeT HaNN4ns NNLEH3NN)
- lMoppepxka paboTbl CO CTPYKTYPOW 34aHMS.

- MNoppepxKka PyHKLMN NOCTPOEHUSA TPEXMEPHOW MOAENN, BKNIOYaKOLLEN 31IEMEHTbI
NPOEKTUPYEMOWN CUCTEMbI SNEKTPOOCBELLEHNS.

- lNopaepxka yHKLMU NMOCTPOEHNS pa3pesos.

Bu6nuomeka CI1[C-o603Ha4eHul (TpebyeT HanM4msa NULEH3NN)

- MapkunpoBKa 311eMeHTOB Ha NiiaHax PacrnonoXeHusl.

Cucmema npoekmupoeaHusi crneyughukayul (TpedyeT HaNUUNsa NULEH3NN)
- MNopaepxka dyHkumm Bbinycka KOMIMAC-cneundmkaumi.

Bubnuoteka no3sonseT:

OcywectBnaTb BbIOOPKY CBETUNBHUKOB U3 6a3bl aHHbIX OCBETUTENBbHbLIX NPUBOPOB MO
3KcnnyaTaumMoHHbIM 1 ceeToTexHndeckum (KCC) xapaktepucTukam.

PaccuntbiBaTb KONMMYECTBO CBETUSTBHMKOB MO YPOBHIO OCBELLEHHOCTU B
NPOEKTUPYEMOM NMOMELLIEHMMN C UCMOSTb30BaHNEM MHOEKCHOIO MeToAa (npamas
3agjava).

PaccuntbiBaTb ypoOBEHb OCBELLEHHOCTM MO KONMYECTBY CBETUIBHUKOB C
Mcnorb30BaHNEM MHAOEKCHOroO meToaa (obpaTHasa 3agava).

Pa3smeLlaTb B aBTOMaTUYECKOM peEXUME rpynbl CBETUMbHUKOB Ha NnaHe B npeaenax
KOHTYpa NPOeKTUPYeMOro noMeLLeHns Mo pacyeTHbIM AaHHbIM (YCTPOMCTBO 06LLero
ocBelLeHus). Mpn 3TOM yUNTbIBAKOTCH OrPaHNYEHUS HA BO3MOXHOCTb B3aMMHOIO
pacnonoXeHns CBETUINBbHUKOB B psily U PSAOB CBETUNBHUKOB, @ Takke MUHUMAarbHble
OTCTYnNbl CBETUMBHUKOB M PSA0B CBETUMBHUKOB OT CTEH.

Mpw BbIGOPE 06LLIEro OCBELLEHNS MPON3BOANUTL YKPYMHEHHYIO 9KOHOMUYECKYHO OLIEHKY
yCTaHaBNMBaeMOoro OCBeLLeHNs NO BeNMYMHE yaeNbHON MOLLHOCTMW.

BbINnonHATL pasmMelleHne eaAMHNYHbIX CBETUMBHMKOB Ha NilaHe - yCTPONCTBO MECTHOro
ocBeLleHus (coBMecTHO ¢ bubnuotekon KOMIMAC-O6bekm).

BbinonHATL pegakTMpoBaHme CBOWCTB MOObIX CBETUNBHMKOB, B TOM YMCIE N3BMEHEHUNE
BbICOTbl YCTAHOBKM, 3aMeHa fiaMmn 1 T.Mn. (CoBMecTHO ¢ 6bubnmnotekonn KOMIIAC-
O6Bekm).

BbinonHATbL pacyeT ocBeLLleHHOCTU Ha paboyen MOBEPXHOCTU C y4eToM dhakTopa
OTpaXKeHus, Npy 3TOM NMEETCH BO3MOXHOCTb UCKITHOYEHUS OTAENbHbLIX CBETUNBbHUKOB
n3 pacyeTta. PacyeTt nponsBoanTcsa ¢ UCNONb30BaHMEM TOYEYHOrO MeToAa.
OTobpaxaTtb pe3ynbTaT pacyeTa OCBELLEHHOCTN Ha paboyern NOBEPXHOCTU C
NCNoNb30BaHWEM fIMHUI PABHOW OCBELLIEHHOCTU (M30SIHOKC) Ha NilaHe pasMeLLeHns.
BbINnonHATbL BU3yanbHYHO OLEHKY pacnpeaeneHns BeNMYnH OCBELLEHHOCTM Ha paboyen
NOBEPXHOCTU C UCNOSb30BaHNEM NPOCTPAHCTBEHHOW U3OSHOKChI.

BbinonHaTe cbop anekTponoTpebuTenen B rpynnbl nogknoyeHns. Mpn atom
BbINOSIHAETCS aBTOMaTMYeCcKas OLeHKa 3Ha4YeHUn pacYeTHOW MOLLIHOCTM M pacyYeTHOro
TOKa ANns rpynnbl NOAKITIYEHUS (C y4eToM KoaddurumeHTa cnpoca).

BbinonHATbL TpaccupoBKy ANst NPOKNaAKM AnekTpuyeckux kabenen anga rpynnbl
NOAKMIOYEHNS.

BbinonHATb pasmelleHme no Tpaccam kabenen. MNpu HasHadeHnn kabena ans
BbINOSIHEHMSA NPOKMaAKN paspeLleHbl TONbKO kabenu, yaoBneTBopsoLWme yCrnoBusm
HarpeBa (cornacHo Tpeboanun MY3, rn. 1.3 «Bbibop NPOBOAHMKOB MO HArpeBy...»).
BbinonHaTe nogbop aBToMaToB 3aLuUThl FPpYMMbl OT TOKOB KOPOTKOIO 3aMblKaHUSA n
TOKOB YTEYKM.

BbINONHATE MapKMPOBKY NPOEKTUPYEMOro NMOMELLIEHUS 3HaYEeHNEM OCBELLEHHOCTMU,
3agaHHou ansa pabo4ver NOBEPXHOCTW.
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16.

17.

- BbINONHATL MapKMPOBKY YCNOBWI KOMMYTaLUKM CBETUIBHMKOB B rpynne NoaKMo4YeHus!.
- BbINnonHATb MapKkMpoBKy kabenewn No KONMYECTBY XUI.

- BbINONHATL MapKMPOBKY rpynn NoAkKntoYeHns (coemectHo ¢ bBubnuomekoli CliC-
o603HayeHull).

- BbINONHATL MapKMPOBKY OCBETUTENBbHbIX NPUOOPOB, LLMTOB, ANEKTPOYCTAHOBOYHbIX
n3genun n T.n. (coeMmectHo ¢ bubnuomekot ClC-0603Ha4yeHull).

- OcyLecTBNATb BbINYCK NpeABapuTenbHbIX TabnnyHbix popm - cneundurkaunin
(coBmecTHO ¢ CrcTemon NpoekTnpoBaHus cneundukaumin).

BubnnoTteka noctaensieTca ¢ 6azamm gaHHbIX cBeTunbHMKkoB OAO ApaoaToBCKUN

CBETOTEXHNYECKUN 3aBO[.

Bce 6a3bl AaHHbIX 9BRAOTCA OTKPbITbIMKU. [1na BeaeHns 6a3 AaHHbIX MOXET ObITb
ncnonb3oBaHa cnyxebHas KOMIMAC-6ubnunoteka Macmep co3daHuss EDB-ghatinos.
BoamoxHO Takke pepakTupoBaHue 6a3 ¢ noMoLLblo Noboro TEKCTOBOro peaakropa.
Mpwn nogknoveHmn 6nbnuotekn k KOMIMAC-3D cosgaeTtca naHenb 6ubnmoTeku.
OpzaHu3zamop npoekma siBnsetcst QyHKUMoHanbHbIM pacwmpeHmem KOMMAC-3D.
OpzaHu3amop npoekma B3avmogencTByeT co cnegyrowmmmn KOMIMAC-6ubnuotekamum:
- bBubnuomeka ompucoeku niaHoe 30aHull U COopyXeHul,

- KOMITAC-O6Bekm,

- bBubnuomeka npoekmupoeaHusi MemaJsiiIoKoHCcmpykyut KM,

- bBbu6bnuomeka npoekmupogaHusi cucmem anekmpooceeweHusi 30,

- bBubnuomeka Cl1[JC-o603HayYeHull.

OpezaHu3amop npoekma no3BonserT:

— OCyLWecTBNATb NogaepXky gpopmata «npoekt» B8 KOMIMAC-3D;

= BbIMOSHATb ONUCAHNE CTPYKTYPbl NPOEKTa;

= BbINOMHATL (POPMUPOBAHNE CTPYKTYPbI 30aHUS;

— OCYLEeCTBASATb gucrnetyepusaumio odLwmx pyHKUMn npuknagHblx 6MbnmnoTek,
paboTaroLWmx ¢ MOAENbIO 3AaHNS;

-~ OCyLeCTBMSATb KOMMNOHOBKY JOKYMEHTOB, NOSTy4aeMbIX HA OCHOBE MOAENW 3aaHus, ¢
OTCreXunBaHneM ofgHOHanpaBfiEHHOW acCoLMaTUBHOM CBA3N « TpexMepHas Mogenb-
UepTex»;

— OCYLLEeCTBMATb SKCMOPT TPEXMEPHON MOAENN KOHCTPYKLMU U3 dhanna npoekTa B pann
c6opkmn KOMMAC-3D.

Mpwn nogknoveHmnn 6nbnuotekn OpeaHuzamop npoekma k KOMIMAC-3D cosgaetca

naHenb 6ubnmnoTekun.

bubnnoteka CmpoumensbHbie 3sieMeHMbl U KOHCMPYKUYUU NO3BOISET:

- paspabartbiBaTb paboune yeptexm (AC, KXK) B cTporom cooTBeTcTBUM C
CYLLLECTBYHOLUUMU CTaHOapTamu;

- MNpOn3BOAUTL BbIBOPKY CTPOUTENBHbBIX 3NEMEHTOB U KOHCTPYKLUMI U3 Ba3sbl 4aHHbIX;

- MpPOU3BOAMTL PACCTAHOBKY M packnagky CTPOUTENbHbIX ANIEMEHTOB Ha YepTexe;

- cosgasaTb B aBToMaTnyeckom pexume cneuudpukauum no FOCT 21.101-97 &7
(BO3MOXHa Nonb3oBaTeNbCKas HAaCTPOVKa APYrMx CTUNen cneundukaumn);

-~ CaMOCTOATENbHO MNONONHATL 6a3y AaHHbIX.
B 6ase gaHHbIx 6ubnuotekn cogepxuntcs 6onee 3140 3neMeHTOB:
- T[OCT 24476-80 dyHOoameHThI;

- TOCT 19804.3-80* Ceaun 3abuBHble xene3o0beToHHbIE KBaapaTHOMO CEYEHUS C KPYrromn
NONoCTbIO;

- [OCT 19804.4-78* Can 3abuBHble Xene3obeToHHble KBagpaTHOro ceveHust 6e3
nonepeYHoro apMMpoBaHus CTBONa;

- TOCT 19804.6-83 CBau nonble Kpyrroro ce4eHusi U cBan-ob600uKN Kere300eToHHbIe
COCTaBHbI€ C HEHanNpsiraemMon apMaTypou;

— [OCT 13579-78* bnokn 6eTOHHbIE ANSA CTEH NOABaNoB;
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18.

FOCT 28737-90 dyHpameHTHble 6anku (c.1.415.1-2, 1.815.1-1);

FOCT 13580-85 MNMnuTbl kene3obeToHHbIE NIEHTOYHbIX (PYHOAMEHTOB;

C.1.141-1 BbIn. 60. MNnuTkl nepekpbiTun (FOCT9561-91);

C.1.141-1 Bbin. 63. MNMnutel nepekpbiTni (FTOCT9561-91);

FOCT 18979-90 KonoHHbI »kene3o0eToHHbIe ANt MHOrO3Ta)XHbIX 30aHUN;

FOCT 25628-90 KonoHHbI »xene306eToHHbIE AN 0OHOSTAXHbIX 30aHUN NpeanpuaTuii;

FOCT 18980-90 Purenu xxene3obeTOHHbIE NS MHOrO3TaXHbIX 3gaHun (cepum 1.020-
1/87, 1.020.1-2¢/89, 1.020.1-4, 1.420.1-19, 1.420.120c);

Manenu cteHoBble Cepua 1.030.1-1;

FOCT 8717.0-84, TOCT 8717.1-84 CtyneHu >xene300eTOHHbIE N BETOHHbIE;
C.1.189.1-9 BbIn.1/89. Waxtbl nudptos (FTOCT17538-82);

FOCT 6629-88 [IBepun oepeBsHHbIE BHYTPEHHME ANS XUMbIX U 0OLLECTBEHHLIX 34aHNI;
FOCT 14624-84 [Bepw gepeBsHHbIE AN NPON3BOACTBEHHbIX 30aHUN;

FOCT 24698-81 [1Bepun gepeBSiHHbIE HAPYXXHbIE OIS XXWUIbIX U OOLECTBEHHbIX 30aHWM;

FOCT 24699-81 OkHa 1 6ankoHHbIe ABEpU OepeBSHHbIE CO CTEKNonakeTamu n
CTeKknamm A5 XuUnbiX U 0OLLECTBEHHbIX 3AaHUIA;

FOCT 24700-81 OkHa 1 6ankoHHble ABEPU OepPEBSAHHbIE CO CTEKonakeTamm Ans
XUNbIX N OOLLLECTBEHHbIX 30aHUI;

FOCT 12506-81 OkHa gepeBsiHHblE AN NPON3BOACTBEHHbLIX 30aHUN;

FOCT 16289-86 OkHa u BankoHHble ABepw OepeBAHHbIE C TPOMHBIM OCTEKNEHUEM AN
XUNbIX 1 00WECTBEHHbIX 3aaHuii (€.1.136.5-23, Bbin.3, ¢.1.236.5-12, BbIN.2)»

FOCT 26601-85 OkHa 1 6ankoHHble ABEPY OePEBAHHBLIE AN MANO3TaXHbIX XUIbIX

[ OMOB;

FOCT 27936-88 OkHa u gBepu BankoHHbIE OepeBOaNOMNHNEBLIE AN OOLLECTBEHHbIX
30aHUR;

FOCT 11214-86 OkHa 1 GankoHHble ABepU OePEBSAHHbBIE C 4BOWHBIM OCTEKIEHMEM OIS
XUINbIX 1 06LWeCTBEHHbIX 3aaHui (c.1.236.5-12 Bbin.1).

Bu6nuomeka npoekmupoeaHusi MemasisIoKOoHcmpykuyut (metcon.rtw)
nepenMeHoBaHa B Bubnuomeky npoekmupoeaHusi Memassiu4ecKux orop.

Omnuyus eepcuu 8 om eepcuu 7 Plus

lNonb3oeamernbckuli uHmepghelc

1.

lMpoBeaeHa onTMMM3aLMs NONb30BaTENLCKONO UHTEPAeNca, HanpaBneHHasa Ha
noBbILLEeHNe yaobcTBa N yCkopeHne BBoAa napameTpoB 06bekToB. OCHOBHbIE OPaboTKK
KOCHynucb NaHenn CBONCTB.

YaepxaHue YNCNoOBbIX 3HAYEeHUW B NonAX. Tenepb 3Ha4YeHNe YMCNOoBOro napameTpa,
He NOATBepPXXAEeHHOe HaxaTneMm knasuwmn <Enter>, He cbpacbiBaeTcs nNpu nepesoae
doKyca B OKHO AOKYMEHTa.

MpeponpeneneHHbIN NOPAAOK 3aAaHUsA NnapamMeTpoB. [opsaoK BBoAa NapamMeTpoB
ONSA pa3nuyHbix 0OHLEKTOB ONpefeneH 3apaHee U XpaHnTca B cucteme. Noatomy
3Ha4YeHne (YNCIo UNK TEKCT), BBEAEHHOE C KraBmaTypbl BO BpEMS CO30aHUS Unn
pefaktupoBaHusa obbekTa, cpasy — 6e3 NpuHyanUTENnbHOM akTuBM3auum —
BOCMNPUHUMAETCH CUCTEMOWN KaK 3HauYeHne nNepBoro npegonpeaeneHHoro napameTpa u
3aHOCUTCA B COOTBETCTBYIOLEe none. [Npun HaxaTtum knaBuwmn <Enter> nponcxogut
huKcaums 3TOro 3Ha4YeHuss U Nepexo K cneayrowemy npegonpeaeneHHomy
napameTpy.

HopaboTtka «KkopelukoB» BKnagokK. Ecnu BkntovyeHo o6bemHoe oTobparkeHue
«KOpELLKOB», TO
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— Kpome HaanuMcen Ha HUX 0T06pa>|<a+0Tc;| NMUKTOrpamMmbl, CAMBOJTU3NPYOLLINE
Ha3Ha4deHne BKNnaaok,

— LUMpPMHA KOPELLKOB U3MEHSIETCS B COOTBETCTBUM C LUMPUHON MaHenun cBoiiCTB,
Gnarogaps 4eMy oTnagaeT Heo6XxoaNMOCTb B NPOKPYTKE KOPELLKOB.

2. [losiBUnucb HoBble MHCTPYMEHTalbHbl€ NaHenu:

- [InobanbHble Npuesi3ku, coaepkallas KHOMKN BKMOYEHMs rnobanbHbIX NPUBA30K B
TeKyLeM ceaHce paboThl,

- JlokanbHble NPUEsA3KU, CoaepXallas KHOMKN BKIIOYEHUS NOKanbHbIX NPUBSA30K B
TeKyLLeM npoLecce NoCTPoeHNst 06bekTa.

O6uwue ycoeepuieHcmeoeaHusi
1. CyLLl,eCTBeHHO nepepa60TaH MeXaHnU3M napamMeTpun3aunm B rpacbw-lecwlx OOKYyMeHTax n
9CKMU3ax.

2. B rpadunyeckmx goKyMeHTax u ackusax nosiBunachb BM3yanunsauusa orpaHn4eHun,
HanoXeHHbIX Ha 06 BEKThI, U UMeLLMXCa y 06beKTOB cTeneHen ceoboabl. Monb3oBaTens
MOXET:

- C nomoulbio koMmaHg Omo6paxame o2paHuYeHuss 1 Omobpaxams cmeneHu
€80600bI BKNOYaTb 1 OTKMIOYaTb OTOOPaXKeHNe COOTBETCTBYIOLLIMX 3HAYKOB,

- HacTpauBaTb OTOOpa)keHne 3HaykoB B pasaene Ipaguveckuli pedakmop —
OzpaHu4eHusi u cmeneHu ceo600bI Ha Bknagke Cucmema HacTPOEYHOro ananora.

3. KomaHnpa Co3zdamb 06Bekm Tenepb SOCTYNHA B MeH0 Pedakmop. YMonyaTtenbHas
KoMOMHaUMA KnaBuLl Ana ee BbisoBa — <Ctri>+<Enter>.

TpexmepHoe ModenupoeaHue
1. HoBble KomaHabl OPMUPOBAHUA NIMCTOBLIX AeTanemn:

- 3akpbimasi wmamrmnoeka,

— Omkpbimasi wmamrnoeka,

- bBbypmuk,

- Xanmsu.

KHonku ons Bbi3oBa KOMaH, pacnonoXeHbl Ha NaHenNn s1eMeHmabl JIUCMo8o20 meJia.
2. Y TpexmepHbIX 06BHEKTOB MNOSABUMNCH XapaKTepHbIE TOYKW.

- XapaKTeprle TOYKN OOCTYMNHbI B peXnme penakrtmposaHna U no3BONIAKT ANHaAMUYECKN

M3MEHATb YNCIIOBble NapamMeTpbl 00BEKTOB.

- Kak n npu pabote ¢ xapakTepHbIMU TO4KaMu rpacpmyeckmx o6 beKTOB, MeeTCs
BO3MOXXHOCTb OKPYITIEHUsI 3Ha4YeHWUI NapaMeTpoB A0 BENNYMH, KpaTHbIX TEKYLLEeMY
wary Kypcopa. 1o ymonyaHuto oKpyrieHue BKIHOYEHO.

3. lNosiBunacb BO3MOXHOCTb MMaBHOrO0 N3MEHEHUS M306pa>|<eva MOOENnn Ha 3KpaHe npu

CMEeHe ee opueHTauunm nnun macwTaba. Mo ymMmon4aHuio nnaBHoOe USMeEHeHne M306pa)l(eHMF|

BKItoYeHO. Kpome Toro, ctana Bo3amoXHa aBToMaTuyeckas CMeHa opyeHTaunm Moaenu:

- NpW CO3aaHNM 3CKN3a — yCTaHOBKa opneHTauun HopmasbHO K (N0 YMOMYaHWUio
BKItOYEHA),

- Npu co3gaHnM onepaumm — yCTaHOBKa yka3aHHOW nonb3oBaTenemM opueHTaumm (no
YMOSYaHUIO BbIKMOYEHA).

[ns HacTPOMKM 3TUX BO3MOXXHOCTEN U YNpaBneHnUst UMU Cry>KaT HOBbl€ 3JIEMEHTbI,
NOSIBUBLLMECS B AMariore HacTPOWKN NapamMeTpoB yrpaBreHus n3obpaxeHnem.

4. PeanuaoBaH pexum ynpoLLeHHOro otobpaxeHusi cbopok, NpeaHasHa4YeHHbIn 4nsi
COKpaLLeH1s BpEMEHU OTPUCOBKU MOAENU NPU U3MEHEHUUN ee NOSOXeHUs. Ecnu gaHHbIN
PEXMM BKIHOYEH, TO BO BPEMSA N3MEHEHUS NONOXEHUSA COOPKM €€ KOMMOHEHTbI
3aMeHsITCA NapannenenunegaMmm cooTBeTCTBYOLWMNX rabapntos 1 LBeToB. o
3aBepLUEHNN N3MEHEHUS MONOXEHUSA OTOBpaXkeHne KOMMNOHEHTOB BOCCTaHaBMBaeETCS.
YnpasneHue pexnmom ynpoLLeHHOro otobpaxkeHnss cbopok ocyLlecTBNAEeTCS B pasgene
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10.

Pedakmop modenel — lMapamempsbi ynpowieHusi c6opku Ha Bknagke Cucmema
HaCcTpoeYHoro guarnora.

MosiBunack HOBasi KOMaH4a Co34aHnsa BCromoraTesibHbIX NiockocTen - CpeaHAasn
nnockoctb. OHa CNyXUT Ans NOCTPOeHUA BUCCEKTOPHOWN NNOCKOCTM ABYrPaHHOro yrna.
Mpun aToM yron moxeT B6biTb 3a4aH CBOUMW rPaHAMM, JIMHENHBIM YriioM NGO rpaHbio U
CTOpPOHOM NUHeNnHoro yrna. KHonka gns BbidoBa komMaHabl CpeaHAsA NAOCKOCTb Mo
YMOSYaHuio pacrnornoXxeHa Ha naHenn BecnomoratenbHasa reomeTpus.

HopaboTaHa KOMaHAa NOCTPOEHMSI MPOCTPAHCTBEHHOW FTIOMaHOWN:
- nosiBMNacb BO3MOXHOCTb MOCTPOEHUS BEPLUMH JTOMaHOWN yKazaHMeM MX NOSTOXKEHNS

KypPCOpPOM B OKHE MOAENM U BBOAOM 3HAYEHUIN KOOPAMHAT B cneumanbHbIX Nonsx
NaHenu cBoncTB,

— nodaBuiiacb BO3MOXHOCTb MOCTPOEHNA CermMeHToB NoMaHon napannernbHoO
KOOpAMHATHbIM OCAM.

MosiBunack BO3MOXHOCTb ONTMMU3aLUM pasMepoB B acku3ax. OnNTMMmnsaums cCocTouT B

crnenyoLeM:

- reoMeTpuyeckne napameTpbl pa3mMepoB (ANMHa CTPEenku, BbicoTa WpudTa Hagnicu u
T.N.) OCTalTCs NOCTOSIHHBIMK Npu No6oM MaclTabe 0ToGpaxeHNs ICKK3a,

- pasmepHble HaAnMcK ocTalTcs napannenbHbIMU NIIOCKOCTU 3KpaHa npu nobom
MOSIOXKEeHWM MNII0CKOCTU 3CKM3a.

BkroueHne 1 OTKNIoYEeHe ONTUMMU3aLMM pasMepoB B 3CKM3ax NPOU3BOANUTCS B Anarnore B
pasnene Pedakmop modeneii — Pasmepbi Ha Bknaake Cucmema HacTpOeyYHOro
Avanora. Mo ymonuyaHuio onTMmnsaums BKoYeHa.

MosiBunack BO3MOXHOCTb HAaCTPOWKMN LIBETOB, UCMONb3yeEMbIX A5 BblAENEHUs U
noaceeyvMBaHns 06BbEKTOB MOAENM U BO3MOXHOCTb 3aKpalLMBaHWS rpaHen npu nx
BblaeneHun. CoOOTBETCTBYIOLLME 3NEMEHTbI YPaBMEeHNsi BKIHOYEHbI B AManor
KonmekcmHoe pedakmupoeaHue, B CBSI3N C YEM OH NEPEMMEHOBAH B
PedakmupoeaHue.

B okHe mogenu nosiBuncsa cneynanbHbI CUMBOS CUCTEMbI KOOPAMHAT, HECBA3AHHbIN C
Hayanom koopauHaT mogenun. OH pacnonoXeH B IEBOM HUXKHEM YTy OKHa U COCTOUT U3
Tpex 06bEMHbIX CTPENOK KPaCHOro, 3ef1eHOr0 1 CUHEro LBETOB, NOKa3bIBaOLLMX
NnonoXuTernbHble HanpaBneHus ocen X, Y, Z cooTBETCTBEHHO. [pn NnoBopoTe Moaenn aToT
CMMBOJT CUCTEMbI KOOPAMHAT NOBOPAYMBAETCH - TaK Xe, Kak U CUMBOJST, PACnOfOXEHHbIN B
Hayane KOOpAMHAaT, HO, B OTNMYKE OT NocrnedHero, He cABUraeTcs Npu nepemMeLLeHnum
MOZENN N HE MOXET OblTb OTKITHOYEH.

B pexume pegakTMpoBaHusa 3ckn3a Tenepb MOXHO MCNONb30BaTh BCE NPUKIaaHble
6ubnunoTekn n GGNMoTekn pparMeHToB, KOTOPLIE paHEE MO NPUMEHSITLCSI TONBbKO B
rpaguyeckmx gokymeHtax (KoHcmpykmopckas 6ubnuomeka, Bubnuomeka
as1leMeHmoe8 cmaHoY4YHbIXx npucnocobneHul, bubnuomeka mpy6onpo8ooHoli
apmamypbi, dnemeHmsbI cocydoe u annapamoes, bubnuomeka KOHCMPYKMUBHbLIX
anemeHmos, bubnuomeka anekmpomexHu4Yyeckux o603Haq4eHul v ap.).

pagpudeckue AoKymeHmMbI

1.

MosiBunacbk BO3MOXHOCTb CO34aHMS MHOTOSIMCTOBBLIX YepTEeXeNn — OOKYMEHTOB *.cdw,
coepKallnx HECKOMbKO NMUCTOB C pasnUYHbIMU 0hOopMAEHUSMN 1 hopMmaTamMu.

YmMonyartenbHasa HacTponka NIMCTOB NPoM3BOANTCS B pasaenax NMapamemps! nepgo2o
nucma v lMapamempbl HO8bIX JITUCMOE Aanora HaCTPOWMKN NapameTpoB (Ha BKragke
Hoeble dokyMeHmMbI — ANsi HOBbIX YepTexeWn, Ha Bknagke Tekywjuli 00OKyMeHm — [ns
TeKyLLero yeprexa).

[o6aBneHne n yganeHne n1CToB, a TakKe UX HAacTponka (cMeHa dhopmata, ohOpMIEHNS 1
T.Nn.) ocyuiectensieTcs B MeHedxepe eudoe u csioee, B CBA3N C YEM OH NEPEUMEHOBAH B
MeHeOdxep dokymeHma.

MepemelleHne No 4OKYMEHTY NPOM3BOAUTCS C MOMOLLbIO KHOMOK HOBOWA
WHCTPYMEHTanNbHOW NaHenn YnpaesieHue sucmamu.
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MosiBunachk BO3MOXHOCTb pasMeLLEeHNS Ha NUCTe YepTexa cneumdukaunuin pasnmyHbIX
ctunen. Boibop cneumdukaumi, kotopble 6yayT oTobpaxarbca Ha nucTe,
OCYLLEeCTBNSAETCH B Auarore ynpasreHnsa onmcaHnsamun cneumndmkaumm.

MosiBuNack aBToMaTnyeckasi CopTMpoBka ByKBEHHbIX 0603Ha4YeHMI 06 BHEKTOB

ohopMeHNs1, NO3BONAIOLLAA aBTOMATUYECKN yNopaaodMBaTh UCMOMb3YOLWMECH B HUX

ByKBbI.

BkntoyeHne 1 HacTpoika aBTOCOPTMPOBKM NPOM3BOAUTCA B pa3gene Aemocopmuposka

Avanora HacTpoWKM napameTpoB (Ha Bknagke Hoeble 00KyMeHmMbI — ANS HOBbIX

rpaduyeckmx JOKYMEHTOB, Ha Bknaake Tekyuwjuli OOKyMeHm — Onisi TEKYLLEero

AokymeHTa). MNpun HacTporike Nonb3oBaTeslb MOXET 3afaThb creaylowmne napaMmeTpbl:

- nepeyeHb OyKB, onpeaensiownn, kakme OykBbl 1 B Kakom nopsigke 6yaoyt
npuceamBaTbCca o6bekTam ohopMneHus,

— nepevyeHb 0OBLEKTOB, ONpeaensoWmi, Kakum o6bekTam U B KAKOM nopsiake oyayT
aBTOMAaTMYECKM NPUCBOEHbI BYKBbI.

MosiBUnach BO3MOXHOCTb CBSI3bIBAHUSI Pa3fIMYHbIX TEKCTOBLIX 06BEKTOB Mexay coboi, T.e.
co3faHusa ccblnok. Hanpumep, B 0603Ha4YeHne paspesa MOXHO BCTaBUTb CCbINKY Ha JIMHUIO
pa3pe3a. COOTBETCTBME TEKCTA CCbINKM €€ UCTOYHUKY NOAAEPKMBAETCS aBTOMAaTUYECKN.

HopaboTaHa komaHga lMpeobpa3zoeamb 6 NURBS: cMMBONbI, BBEAEHHbIE BEKTOPHbLIMU
Wwpudptammn, Tenepb NpeobpasyoTcsi B HAbopbl OTPE3KOB.

YcoBepLueHCTBOBaHbl koMaHabl JIuHUst paspe3a, Cmpenka e32ns0a, BbIHOCHOU
as1eMeHm: NoABMNacb BO3MOXHOCTb BBOAA AOMNONHUTENBHOrO TEKCTa (HOMepa nucTta unu
0603HaYeHns1 30HbI, rae HaxoguTca nsobpaxeHue). Ana NnMHUM pa3pesa MOXHO Takke
yKasaTb CTPenky, pSAoM C KOTOPOW OH AOMKeH pacnonararbes.

HopaboTaH npouecc npocTtoro (6e3 Bbi3oBa cneumanbHOM KOMaHabl) BblAeneHus

00BbEKTOB:

— €CIN KYpCOop MbILIN C HaXKaTOM NIEBOW KHOMKOW NepemMeLLaeTcs cnpasa HaneBo, TO
opmMmnpyeTca ceKyLlan pamka BblAENEHWs; Npy NepemMeLLeHM crieBa Hanpaso
dopmupyeTcs, Kak 1 paHbLue, obbl4Has pamka,

-~  nosiBMIIacb BO3MOXHOCTb CHATUS BblAENEHNA paMKOM — AN 3TOro npu
GopMMPOBaHUM paMKM HEOOXOOUMO yaAEPXMBaATb HaXaTon knaeuwy <Shift>.

MosiBunack BO3MOXHOCTb M3MEHEHUS NpuopuTeTa rnobanbHbIX NpuBs30K. HacTponka

npuopuTeTa ocyLLEeCTBNsSIeTCA NyTeM U3MEHEHUs Nopsiika criefoBaHusl Ha3BaHWUIA
NPUBSA30K B Anarore yCTaHOBKU rMobanbHbIX NPUBS30K.

Tekcmoesnblil npouyeccop

MosiBunack BO3MOXHOCTb NPOBEPKM MPaABONMCaHUSA B TEKCTaxX (TEKCTOBbIX AOKYMEHTaXx,
HaAnuCaX Ha YepTexax, aderkax Tabnuy u 1.n.). ng 3anycka npoBepKu CRY>XUT KoMaHaa
Cepeuc — lpaeonucaHue. [locrne ee BbI30Ba Ha 3KpaHe NosBnsieTcsa auanor
yrnpasreHusi NPoBEPKON, aHanornmyHbIn ucnoneayowemycs 8 MS Word.

Cneyudukayus

1.

MosiBunack BO3MOXHOCTb SIBHOMO 3aZjaHusi Nopsiika COPTUPOBKM 3HAYEHWIA B CTPOKOBbIX
nonsix WwabnoHa. Brnarogapsa aToMy cTana BO3MOXXHOW COPTUPOBKA, OTNMYHas OT
andasuTHOW. Hanpumep, HxenpuBeAEHHbIN CMMCOK OTCOPTMPOBAH MO MOS0 «eANHULbI
N3MepeHus» B CrieayroLLemM NopsiaKke: OMbl, KUIIOOMbI, B TO BPeMSsi kak COPTUPOBKa No
BO3pacTaHuto aana 6bl 06paTHbIA NOPSAOK: KUTOOMbI, OMbI.

Pesnctop MI1T-0,25-210 Om TY 11-85
Peauctop MJ1T-0,5-240 Om TY 11-85

Pesnctop MIT-0,25 24 kOm TY 11-85
Peauctop MJ1T-0,25-27 kOm TY 11-85

MosiBUNacb BO3MOXHOCTb CO34aHMS BNOXEHHbLIX U AOMNONTHUTENbHbIX pasaenos.
BnoxeHHble pasnenbl pacnonaraloTca BHYTPU pa3aena, nocne scex OOBbEKTOB 3TOrO
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SDK

pasgena. lononHUTenbHbIe pa3genbl pacnonaralTcs B KOHLUEe creuudukaumm, nocne
BCEX ee pa3nenoB. Mpynnbl BIOXEHHbIX U AOMNOMHUTENbHbLIX pa3AeroB HasbiBaloOTCH
COOTBETCTBEHHO 6GIOKaMM BIOXEHHbIX pa3aenos 1 6okamMmmu AONONHUTENbHbIX
pa3genos.

Bnaron,apﬂ NnoABNEHUIO BIMOXXEHHbIX U AONOJIHUTENbHbIX pa3gerfioB CTasio BO3MOXXHbIM!

dopmupoBaHue cocTaBa pa3sgena Kommnaekmsl NpocTon cneumdpmkaumm no
FOCT 2.106-96 «TekcToBble AOKYMEHTbI». B 9TOT pasgen Hero Moryt BXOAnTb
cneaytoLime 6rnoku BNOXXeHHbIX pa3aenos:

— Komrinekm MoHmMaxHbIx Yacmed,

— Kowmrinekm cMeHHbIX Yyacmed,

— Komrinekm 3anacHbix 4acmed,

— Komrinekm uHcmpymeHma u rpuHadnexxHocmed,

Komrinekm yknadoyHbix cpedcms.

dopmmpoBaHue cneundumkaums no NOCT 2.413-72 «lMpaBuna BbINOSIHEHUSA
KOHCTPYKTOPCKOW AOKYMEHTaLUN U3OeNnin, N3roToBAsIEMbIX C MPUMEHEHNEM
9MNEKTPUYECKOro MOHTaXa». Takasa cneundmrkaunss MoOXeT coaepxaTtb OauH U3
cneayoLwmx 61M1oKoB OONOMHUTENbHBIX Pa3feros:

- YcTtanaBnunBaT Mo XXXX. XXXXXX. XXXMO,

— YctanaBnuBatoT No XXXX. XXXXXX.XXXTH,

- YcTaHaBnNuBaT Npu 3NEeKTPOMOHTaXe.

Mpwn ncnonb3oBaHmmK B crnieundmkaumm 6NokoB Ycmaxaenuearom ro... BO3MOXHO
yKasaHue goKymeHTa (06blYHO SNMEKTPOMOHTAXXHOMO YepTexa nnu Tabnumubl
coefuHeHn), 06o3HayeHe KOToporo ByaeT aBTOMaTUYECKM MNOACTABNEHO B 3arofloBOK
6noka.

PeannsoBaH 0a30BbI MEXaHWU3M COObLITUN.

lMpuknadHbie 6ubnuomeku

HopaboTtaHa Bubnuomeka mamepuasioe u copmameHmoes (Materials.exe).
O6Lwume ycoBepLLUEHCTBOBaHMS

1.
1.1.

1.2

[lob6aBneHa npoBepka YHNKanNbHOCTU NapamMeTpoB CO34aBaeMbIX IK3EMMIIAPOB
copTameHTa.

[ob6asneH HoBbIN KNaccudmkaTop 06beKTOB CnpaBoOYHUKA — MO KOAY, HA3HAYEHHOMY
C ncnonb3oBaHMEM Koaudukatopa. PeannsosaHo B ananore Knaccugukamop no
KOQy, KOTOpPbIN NOSIBNSAETCS Ha 3KpaHe nocre Bbl3oBa koMaHabl Cepeuc —
Knaccughukamop mamepuasnoe rno kody...

[ob6asrneH HoBbIN kKNaccugurkaTop 06HLEKTOB Knacca JK3eMnnsap coptameHTa — Mo
copTameHTam. PeannsoBaHo B guanore 3k3eMrsisspbl COpmaMeHmoas, KOTopblii
NnosiBNSAETCH Ha 3KpaHe nocne Bbl30Ba KOMaHabl Cepeuc — JK3emMnsipbi
copmamMeHmoe...

Ovnanor pegakTnpoBaHns TUNOPasMepoB MOXET ObITb BbI3BaH HaXXaTUeM KHOMKM Ha
naHenu MHCTPYMEHTOB cnucka Turnopa3mepabl.

[obaBneHa BO3MOXHOCTb ounbTpaLmm otobpaxaeMbix TMNOPa3MepoB B CIMCKE
Tunopasmepsi.

Ho6aBneHa BO3MOXHOCTb UCNONb30BaHMsA Bydhepa obmeHa Npu peaakTMpoBaHUn
06beKTOB Knaccudmkatopos CrnpaBoyHMKa Npyv NOMOLWKW KOMaHa Beipeszamsb,
Bcmaeumb BMecTO MexaHuama «drag & drop».

basa gaHHbIX mMaTtepuanos 1 COpTaMeHTOB

OO0LLee konMYecTBO Mapok MaTtepmanoB cocTaensaeT 4460 Nno3nuuin, B TOM YnCTIE:
- 1070 oTe4eCTBEHHbIX MApOK CTanemn u Crnnasos,
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1.3.

1.4.

1.5.

1.6.

720 3apybexHbIX Mapok cTanen (Bknovas cBegeHns 0 XMMUYEeCKOM COCTaBe U

MeXaHUYeCcKMx CBOMCTBAXx),

87 Mapok 4yryHos,

318 mapok UBETHbIX METarnoB W CriaBoB,

397 mapok macen n cMasok,

160 mapok nakoB 1 Kpacok,

413 mapok nnactmacc,

464 mapku Krnees.

— basa gaHHbIX OONOMNHeHa CBeAeHUS MU NS aBTOMaTU3NPOBaHHOM Kogudmkaumm
3K3EeMNNAPOB COPTAMEHTOB.

KoandukaTtop
B koMnnekT nocTaBkM BKNIOYEH HacTpanBaeMbln KogmudukaTop matepuanos gns
aBTOMaTU3MPOBAHHOIO NPUCBOEHUS KOAOB MaTepuanam n aKk3emnnspam copTaMmeHTa.
KoandvumpoBaHHble 06beKTbl CpaBOYHMKA AOCTYMHbI AN Bbibopa B
Knaccudukatope matepumanos no kogy.

MpunoxeHus
B KOMNMEeKT NOCTaBKM BKITOYEH CripaBoYHNK Mamepuarnbl U copmameHmbI.
Ckneusaembie mamepuaribi. CNpaBOYMHUK COAEPXKNUT CBEOEHUS O Knesax ans
BbIOpaHHOM Napbl MaTepmnarnoB N CBOMCTBAX KNEEBOro COeANHEHNA.

[okyMmeHTaums
PykoBoAcCTBO nonb3oBaTensi U pyKOBOACTBO agMMHUCTpaTopa 06 beanHEHO B €ANHbIN
OOKyMeHT bubnuomeka mamepuaros u copmameHmos. PykoeoOcmeo
rnosnb3osamersis. KOMNMeKkT JOKyMeHTaumMm OONONHeH KHUron bubnuomeka
Mamepuarsos u copmameHmos. bbicmpabil cmapm.

OTN OOKYMEHTbI CoXpaHeHbl B (harinax Pykogodcmeo_ronb3oeamens.pdf n
Ebicmpbiti_cmapm.pdf.

WHTerpaums

HoBble BO3MOXHOCTU Bubnmotekn unterpauumn cnctemol KOMIMAC-3D ¢
bubnuomekol Mmamepuasos U copmamMeHmos.

- OtkntoyeHne COM-cepBepa bubsiuomeku mamepuasoe U copmamMeHmos nocne
BCTaBku cBedeHunn ns Hee B KOMIMAC-OoKyMeHT.

- [obGaeneHune B TexHUYeCKne TpeboBaHNs YepTexa 0003HauYeHNn BblOpaHHbIX U3
Bu6nuomeku mamepuasioe u copmamMeHmoe8 MmaTepnanoB-3aMeHUTENEN.
PeanunsoBaHo B guanore Bbi6op mamepuana-3aMeHuUmeJsisi, KoTopbii NOSIBNSETCA Ha
3KpaHe nocre Bbi3oBa KOMaHabl 6MGNMOTEKM MHTErpaumm Boi6pambs Mamepuansi-
3aMeHumenu.

HopaboTtaHa Bubnuomeka nocmpoeHust pazeepmok (Unwrap.rtw).

- [ob6aBneH HoBbI TUN anemeHTa — lMampy6ok koHu4Yeckuti mun 4. OH npeacTaBnseT
coboK HeyceYeHHbIN KOHYC.

- [ns natpybkoB KOHMYeCKMX 1-ro 1 4-ro TMNOB NOSIBUNACh BO3MOXHOCTb NOCTPOEHUS B
BMOe cermMeHTa c oxeaTbiBaeMbIM yriom 1-360°.

- Tlpn NOCTPOEHUN YepTeXen KOHNYECKUX U LUNNHOPUYECKUX NnaTpybKoB nosiBunach
BO3MOXHOCTb YNpaBnaTb NpeacTaBneHneM rnaBHOro Buaa (00bluHbIN BUA Uy paspes)
N OTPMCOBKOW TOMLUHBI MaTepuana.

HopaboTaHa 6ubnunoteka MeHedxep wabnoHoe (TemplateManager.rtw).

- Tpwn BctaBke B KOMIMAC-c60pKy WwabnoHa Kak pegaktupyeMoro 6MbnmoTeqHoro
anemMeHTa MoXHo BbldpaTtb cnocob BctaBkn: n3 KOMIMAC-6mnbnuotekn mogenen (13d)
mnn n3 ganna.

- N3 KOMIAC-6ubnuoTtekn mogenen. B aTom cnyyae dann-mcTodHuK wabnoHa,
BCTaBMNEHHOro B c6opKy, HaxoanTca B Gubnmorteke mogenen. dta bubnmoreka
aBTOMaTMYEeCKN co3daeTcs B nanke 6ubnmoTekn wWabrioHOB, C KOTOPOW B OaHHbIN
MOMeHT paboTaeT nonb3oBaTesnb. Bce ak3emMnnsapbl 04HOroO M TOro Xxe wabnoxa,
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BCTaBMNeHHble B COOPKY, CCbINatoTCa Ha OAMH U TOT xe ¢ann B bubnuoteke. IToT
cnocob BCTaBKW UCNOMNb3YETCsi N0 YMOMYaHUIO.

- U3 channa. B aTom cnyyae dann-mctodHuK wabnoHa, BCTaBneHHOro B cOopky,
HaxoauTca B narnke c6opkn. CKOMbKO aK3eMnnsipoB wabnoHa 6yageT BCTaBneHo B
cbopKy, CTONBKO hannoB-MCTOHHMKOB ByaeT co3naHo B ee nanke. Kaxgbin
3K3eMnnap wabnoHa ccbinaeTcsa Ha «CBOMY» dann-mCcTOUHUK.

- [MosiBunacb BO3MOXHOCTb hopMupoBaHusi obbekTa crneumdmkaumm npu co3gaHnm
JeTanu Ha ocHoBe LuabrioHa.

- [JHononHeHa u ucnpaeneHa CnpaBo4yHas cucTema.

HopaboTaHa 6ubnmnoteka TpybHas peweTka (TubePlat.rtw).

- [losBunacb BO3MOXHOCTb BBOAA MOSb30BATENbCKMX 3HAYEHWI LIara v yrna peLueTku.

- O06HoeneHa CnpaBoyHas cucTema.

HopaboTtaHa Bubnuomeka kaHaeok Ans1 KOMIMAC-3D (Ditch3D.rtw)

— KaHaBku co3gatoTca B BUAEe MakpoadrieMeHToB. [JBOMHONM LEeNYoK No KaHaBke 3anyckaeT
npoLecc ee peaakTUpoBaHUS.

- [Mpwn nogkntoveHmm 6mnbnunotekn k KOMIMAC-3D cosgaeTtca naHenb 6ubnmoTekn.

- [Ho6asneHbl TUNOpasmepsbl Ans kaHaBok no NOCT 10549-80.

HopaboTaHa 6ubnunoteka Cucmema pacrnosHaeaHusi 3D-modeneli

(FeatureKompas.rtw).

- TpuHumnuansbHo nepepaboTaHa BHYTPEHHASS MOAENb AaHHbIX, YTO NO3BOMNIIO
yNy4yWwnTb KAa4eCTBO pacrno3HaBaHMsS UMNOPTMPYEMbIX AeTanen U CHATb HEKOTOpbIe
OrpaHUYeHNs.

- B Cucrtemy BkOYEHbI ONOSTHUTENbBHbIE (PYHKLMOHANbHBIE BO3MOXHOCTH.

N3meHeHUe KoMmsiekma nocmaeku

1.

B komnnekT noctaeku BknoyeHa Bubnuomeka pacyema pasmepHbix yeneu (dew.rtw).
OHa npegHa3HayeHa Aonsa pacyeTa Nnockux pasMepHbix Lenen ogHUM U3 ABYX METOO0B:
MakCUMyMa-MWHUMYMa N TEOPETUKO-BEPOATHOCTHLIM. PacyeT nponssBoamTcs B
cootBetcTBMM ¢ TOCT 1632080 «Llenu pasmepHblie. MeToabl pacyeTa nNiockux ueneny». B
pesynbTaTe pacyeTa onpegensitoTca BeNnninHa HOMMHaNbLHOro pa3mepa, BenmymHa u
KoopAuHaTa cepeanHbl Nonsa Aonycka v npeaernbHble OTKIOHEHNUS 3aMblKatoLLEero 3BeHa.

Ons pa6oTtbl ¢ Bubnuomekoli pac4yema pa3MepHbIx yenel TpebyeTcsa oTaeNbHO
onnaymBaemasi NMMLEH3us.

B komnnekT noctaeku BkItoveHa 6ubnunoteka KOMIIAC-Makpo, npegHa3HavyeHHas ang
pa3paboTKM NONb30BaTENbCKUX MaKpONporpamm.

Bubnunoteka KOMIAC-Makpo Bbi3biBaeTcst 3 KOMIMAC-3D aHanorn4Ho gpyrum
ombnnotekam. Cpefown paspaboTkm makponporpamm asnsetca Python — 06bekTHO-
OPUEHTUPOBAHHbIN A3bIK BLICOKOrO YPOBHS. [Nsi HAanncaHus NCXOAHOro TeKCTa
NPUNOXeHUs MOryT BbITb MCMOMb30BaHbl cCTaHgapTHble PyHKUnn KOMIMAC-MACTEP n
cneuunanbHble yHKLMn 6ubnmotekn KOMIMAC-Makpo, ynpoliatowme HanmcaHme TekcTa.
MoaroToBMNEHHbIM TEKCT NporpaMmebl, Tak HasbliBaembln KOMITAC-makpoc, coXxpaHsaeTcd B
TEKCTOBOM (haurne.

["oTOBbIE NONB30BATENLCKNE MPUNOXEHUSA BbiNONHAIOTCA bubnuotekon KOMITAC-Makpo
6e3 Bbi3oBa sA3bika Python.

[nsa yctaHoBkn 6nbnuotekn KOMIMAC-Makpo TpebyeTcsa Hanuume ycTaHOBIIEHHOIO s3blKa
Python v.2.3.4 n pacwmnpenuns Pythonwin b.202 gnga Microsoft Windows. Ecnu Ha
KOMMbIOTEPE OTCYTCTBYET 3TOT A3bIK, TO €ro He06X0ANUMO YCTaHOBUTL C AUCTPUBYTUBHOIO
auncka cuctemsl KOMITAC-3D nepep yCcTaHOBKOW cucTeMbl 1 6ubnmoteku. Mpu
Heob6XxoanMOCTU Bbl MOXeETe yCcTaHoBUTb 1 Bubnuoteky KOMIMAC-Makpo, v a3bik Python
BPYYHYO (MOpAOOK yCTaHOBKM NOAPOOHO onvcaH B JOKymMeHTe Readme.rtf, Bxogswem B
KOMMIIEKT NOCTaBKM BnbnmoTekn).

3ameyvaHue. KOMIIAC-Makpo — at1o ActiveX-6mnbnunoTteka. lNopsagok ee nogknoyeHns
OoTnMyaeTcs OT nopsgka NnogknideHns bnbnmoTek, XxpaHawmxes B pannax “.rw.
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MoakntoveHne 6ubnuotekn KOMIAC-Makpo onvcaHo B Readme.rtf. OBLwmin nopsagok
noakntodeHnsa ActiveX-ombnumotek k cucteme KOMITAC-3D npvuBeaeH B OAHOMMEHHOM
pasgene CnpasoyHon cuctembl KOMIMAC-3D.

INuueHsna gna ncnonb3oBaHua 6udnuotekn KOMIMAC-Makpo He TpebyeTcs.

Omnuyus eepcuu 7 Plus om eepcuu 7

TpexmepHoe modenupoesaHue
1.  MogenupoBaHue NUCTOBLIX geTanen

MNosiBunack komaHaa lModceyka, no3sonstoLwas co3aatb B AeTanu cpasy Asa crmba no
NPAMON JTIUHUMW.

MosiBunnch HOBLIE cnocobbl onpeaeneHns AnvHbl pa3BepTky crmba: 3agaHue
BENMYKHbI crnba 1 3agaHne ymeHblleHus crmba (paHee AnvMHa pasBepTku
onpegensanacb ¢ NOMOLLLIO KO3adhdULMEHTa NONOXEHMST HEWTparbHOro crost). Kpome
TOro, BO3MOXHO UCNonb3oBaHue Tabnuy, crubos, T.e. U3BMNeYeHne napameTpa,
onpeaensaLwero AnNnHy passepTky (BenMUmHbl crnba, yMeHbLueHns crmba nnm
KoadppmumeHTa HeMTpanbHOro crnos), 13 Tabnuupl.

B cBs3M ¢ 3TUM n3MeHeH amanor HaCTPOWKU CBOMCTB fIMCTOBOro Tena Aans HOBbIX
aetanen: none Koaghghuyuenm, onpedensirowuti nosioxeHue HelimpasibHO20
CJ1051 3aMeHeHOo rpynnon onuun Pazeepmeka.

MosiBunca guanor HacTPOMKM CBOMCTB NIMCTOBOrO Tena Ans Tekylwen getanu,
MO3BONAOLNN:

- M3MeHUTbL crnocob 3agaHus paguMycoe crmoos,

— U3MEHWUTb MHTEpNpeTaLuto yrna,

— BKITOYUTb UK OTKIOYNTL 0CBOBOXAEHMS crMboB 1 BbibpaTb hopMy ocBobOXaAEHMS,
- BbIbpaTb cnocob onpeneneHnst ANUHbI pa3BePTKU cruoda,

CMeHUTb Tabnuuy crnbos.

[na Bbi3oBa guanora cnyxut komaHaa Cepeuc - lMapamempsbi - Tekyw,asi 0emarnso -
Ceolicmea 1ucmoeoz20 mersna.

Crnbbl (UMNMHOPUYECKNE y4aCTKN NIMCTOBOW AeTann) Tenepb paccMmaTpuBaroTCs Kak
OTAenbHble 00BHEKTLI, BXOASALLME B COCTaB JIMCTOBLIX 9NeMeHTOB. Mnktorpammel cruboB
nokasblBaloTcs B [JepeBe NocTpoeHus Ha "BeTBAX" COOTBETCTBYIOLLNX JIUCTOBLIX
3neMeHToB. MiIMeeTcsa BO3MOXHOCTb peaakTMpoBaHusi napaMeTpoB cruba.
OTpenakTMpoBaHHbIA CrMG CO CBOMMU napamMeTpamMm oTobpaxkaeTcsl B OKHE
NnepeMeHHbIX.

KomaHga Pa3o2Hymb B KOHTEKCTHOM MEHHO FIMCTOBOrO 3fieMeHTa 3aMeHeHa AByMS
KomaHgamu: PazoeHymb n CoeHyms. [Nocne Bbi3oBa OAHOM M3 HUX AN Kakoro-nnbo
3fleMeHTa B ero KOHTEKCTHOM MEHIO MOosIBNSieTCA Apyras komaHaa. [ns HeCKOMNbKUX
BblOENEHHbIX 3NIEMEHTOB 4OCTYMNHbI 06€ KOMaHabI.

[opaboTtaHa komaHaa Bbipe3 e nucmoeom mene. [py ee BbINONHEHMM Ha [aHenu
CBOWCTB nosiBUnach Bknagka Bbipe3saHue, no3BongioLlasi BbibpaTb pesynbrart
onepauuu: BblMMTAHNE INEMEHTOB UIM NMEPECEYEHNE INIEMEHTOB.

YBenu4yeHa cKOpoCTb BpaLLLeHUss MOAernen.
Mpu BbINONHEHUM hopMoobBpasyoLLmMx onepaunin B cbopke (BblpesaHune, cevyeHune,

MOCTPOEHMWE KPYIIOro OTBEPCTUS) NOSIBUIACH BO3MOXHOCTbL onpeAeneHns obnactu
NPUMeEHeHUs, T.e. BbIGopa KOMMNOHEHTOB, Ha KOTOPbIE AOMKHO PaCcpPOCTPaHSATLCS
Aencteve onepauun. [ins nepexofa B peXum ykasaHusi 061act NpUMeHEHUst CIy>XuT
kHonka O6/acmb npumeHeHus Ha MNaHenu cneumansHoro ynpaeneHusi. B obnacrtb
NPUMEHEHUSI onepaLun MOryT GbiTb BKITHOYEHDI:

BCE€ KOMMOHEHTDbI C60pKVI,
BC€ KOMMOHEHTHbI, KpOMe OnbnmMoTeYHbIX,
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10.

— NpOon3BOJ1IbHO Bbl6paHHbIe KOMIMOHEHTHI.

HopaboTaHa komaHga Maccue KOMIMOHeHMOoe Mo KOHYeHMpPU4ecKoll cemke:
nosiBUnacb BO3MOXHOCTb ynpaBrieHus cnocobom Bbibopa 6a30BOM TOUKM KONMUPOBAHUA.
CooTBeTCTBYOLME ANEMEHTbI YNpaBleHNsa pacnonoXeHbl Ha Bknagke Bbibop o6bekmoe
lNaHenn cBOWUCTB.

MosiBunack komaHaa Cozdame Yyepmex u3 Modesiu, NO3BONsAOLLAs CcO34aTb HOBbIM
YepTeX C accoumnaTMBHBLIM BUAOM TEKyLLEN TpexMmepHon moaenu. KHonka ansi Bbi3oBa
KOMaHAbl N0 YMOJSYaHMIO pacnosioXXeHa Ha MHCTPYMEHTanNbHOW NaHenn peaakTMpoBaHNs
MoZenu.

YcoBepLueHCcTBOBaHa paboTta ¢ MmaccuBaMn aNeMeHTOB AeTanu.
- [losBunacb BO3MOXHOCTb KONMUPOBAHWNS YCITOBHOIO N3006paxeHns pe3bbbl.

- Ok3emnnspbl MaccvBa oTobpaxatoTcs B [lepeBe NoCTPOEHUs Kak OTAeNbHbIe 0O BEKTHI,
NoAYMHEHHbIE MaccuBy. JK3eMNIIsiPY, B CBOK ovepesb, NOAUYMHSATCS KON 06 bEKTOB.

MosiBunacb BO3MOXHOCTb paboThl C TPEXMEPHBIMN MaKpo3dfieMeHTamMu - rpynnamm
o6bekToB Mogenu. Micnonb3oBaHne MakpoanieMeHTOB NO3BONSAeT npeactasnTb [JepeBo
NOCTpOeHusa moaenu B 6onee KOMNAKTHOM BMAeE, YTO ynpoLlaeT opveHTaumio B [lepese.
[nsa o6beauHeHns 06GbEKTOB B MakpO3NeMeHT CryXuT komanaa Cepeuc - O6be0uHuUmb
8 mMakpoanemeHm. OGBHEKTbI, BKIIOYEHHbIE B MAKpPO3NIEMEHT, OCTAOTCS AOCTYMHbIMU AN
peaakTMpoBaHuS.

B omanore HacTpomKn TOYHOCTM OTPUCOBKM NosiBUNAach rpynna anemeHtos ToyHocmsb
MLX, no3BonstoLwas 3agaTb TOYHOCTb BblYUCIEHUS MoWaaen rpaHen n Macco-
LEHTPOBOYHbIX XapakTePMCTUK Mogernen. B cBsa3m ¢ aTMM cTapoe Ha3BaHWe guarnora
ToyHoCMb OoMpuUcoekKU 3aMeEHEHO HOBbLIM - TOYHOCMBb ompucoeku u MLX.

HopaboTaHa onepaunsa CkpyasieHue: ctano BO3MOXHbIM CKpyriieHne 6onbLiero yncna
pebep, ucxoasmx n3 ogHOM 1 TOM XXe BEPLUMHBI.

MosiBunack koMaHaa Bud - CKkpbimb npocmpaHcmeeHHblIe Kpuebie, No3BonsaoLas
OOHOBPEMEHHO CKPbITb BCE CMpanu, cnnaviHbl U JTIOMaHble, NPUCYTCTBYOLWMNE B MOAENN.

Fpaghuyeckue OoKymMeHmMbI

1.

YcoBepLueHcTBOBaHa paboTa ¢ Bugamu n crioaimmn B rpadpnyecknx JOKyMeHTax: nosiBuncs
MeHeOxep eaudos u cs10e8 - HOBbI UHCTPYMEHT paboTbl ¢ BUAaMu u cnosmu. uanor
MeHeOxepa eudoe u csioee NosiBNAETCA Ha SKpaHe Npu HaXkaTtum kHonkn CocmosiHue
eudoe vnn CocmosiHue csioes (Ananorn COCTOSHWUSA BUOOB U COCTOSIHUSI CIOEB
yaaneHsl). B aTom gnanore 4oCTynHblI BCE MMEBLUMECH paHee BO3MOXHOCTM paboTbl C
BMgamu n cnosmu. MNpun pabote Co CNOAMN NOSBUNUCH CNeAYHoLMe HOBbIE BO3MOXHOCTMU.
- Wcnonb3oBaHue rpynn crioes. 3To obecneunBaeT GbICTPYIO HACTPOKKY "rpadmyeckoro
npocTpaHcTBa" AOKYMEHTA NOCPEACTBOM M3MEHEHUSA COCTOSAHUS CPa3y HECKOMNbKNX
(vnn Bcex) crnoes. [locTynHbl ABa BapuaHTa rpynnupoBaHus.

- MpynnupoBaHue cnoeB. COCTOSIHUS CIOEB U3MEHSIHOTCS NMyTEM U3MEHEHUS
COCTOSIHMSA rpynnbl. Hanpumep, noralueHne rpynnbl 03Ha4YaeT noralleHne Beex
BXOASILLMX B HEE CMOEB.

- FpynnupoBaHue cBOMCTB crnoeB. COCTOSAHMS CI0EB U3MEHSIOTCS NyTEM
NPUMEHEHUSA TOW UNW MHOW TPYNMbl CBOMCTB. Hanpumep, npMeHeHne ogHom rpynnbi
ceoncTB racut Cnon1 n aktneuaupyet Crnonz2, a npuMeHeHne gpyrom rpynnb -
HaobopoT, akTneuaupyet Crnon1 n racut Cnon2. CocTosaHUA CroeB ANg Kaxaom
rpynnbl HACTpaMBalTCA 3apaHee.

Bbibop BapuaHTa rpynnmpoBaHus Cnoes NpousBoauTCa B pasgene I'pynnupoeaHue
cJloee guanora HacTporkn napameTpoB (Ha Bknagke Hoeblie QoKyMeHmbI - ons
HOBbIX rpaconu4ecknx JOKYMEHTOB, Ha Bkragke Tekywulti QOKyMeHm - ANs TEKYLLEero
rpacpmn4eckoro JOKyMeHTa).

- Wcnonb3oBaHue unbTPOB CroeB, T.e. 0TobpaxeHue B avanore MeHedxepa eaudoe u
cr1i0ee nepeyHs CroeB, yOOBNETBOPAOLLNX YCNOBUAM unbTpa (ounbTpoB).

— [lownck crnoes No HoOMEpPY U MO UMEHN.
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10.

11.

MosiBunacek komaHaa Aemooceeasi, npegHasHaydeHHas a5a 6bICTPoro NOCTPOEHUS
pa3nMyHbIX BapUaHTOB NPSIMOSIMHENHbIX OCEBbIX NMMHUI. KHOMKa AN BbI30Ba KOMaHAbl N0
YMOJITYaHUIO pacnosioXkeHa Ha MHCTPYMeHTarnbHow naHenu O603HayvyeHus.
YcoBepLueHcTBOBaHa paboTa ¢ pa3pbiBamMu BUAOB.

— [Mpwn BbINONHEHUN KOMaHAbLI Bud ¢ pa3pbieom Ha [laHenu cBOMCTB NOSABUNUCH NoOJie
Amnnumyada, %, no3BonstoLee 3agate amnauTyay BOMHUCTON NMHUK pa3pbiBa, 1
onumua lNMokazameb pa3pbiebl, YNpaBnsaoLWan oTobpakeHneM paspbiBOB TEKYLLErO
Buaa. B cBasn ¢ pobaBneHmem aTon onuum komaHaa Bud ¢ pa3pbieOM B KOHTEKCTHOM
MEHI0 Buaa c pa3pbiBamu nepevmMmeHoBaHa B lTokazamb pa3pbiebl.

- B agmanore HaAcCTpoOViku napameTpoB NMHUM pa3pbiBa OS5 HOBbIX U TEKYLLEro YepTexen
nosisunace rpynna Tun nuHuu paspbiea 1 none 3a3op, No3BonsaoLMe 3a4aTb
COOTBETCTBEHHO yMON4YaTenbHbIA TUMN NUHWIA pa3pbiBa 1N yMondaTenbHOe 3HadYeHne
3asopa.

MosiBUNack BO3MOXHOCTb OYMCTKM hOHa Nog cneayowmMmm 00 bekTamu:

— NWHWUSA-BbIHOCKA,

— o0603Ha4yeHne nosnuuu,

— 3HaK KferMmeHus,

— 3HaK MapKUPOBKW,

— 3HaK M3MEHEHMS,

— 0003Ha4eHne BbIHOCHOIO 3fieMeHTa,

— o6o03Ha4vyeHune 6a3sbl,

- o603HaveHne gonycka opMbl U PacnosIOXEHNS.

[MosiBUNMCb HOBbIE CUCTEMHBIE KIaBWLLN-YCKOPUTENN:

- </>-pgnsa aktmeBmusaumm nonsa TeKywmn war Kypcopa,

-  <Alt>+<X> - anga akTmsmnaaLmm nosnemn TEKyLKUX KoopamHaTt Kypcopa.

HopaboTtaHa komaHga Cobpamb KoHmMyp: Ha [NaHeny CBOMCTB NosiBUNach rpynna

Pexxum, No3Bonsitowas yrnpaensTb UCXOAHBIMU OO0 bEKTaMMU.

B KOHTEKCTHOE MEHI0 Npy CO3AaHMN UKW peaakTUPOBaHMUU LUTPUXOBKM (3annBKu)
fobasneHa komaHaa Lfeem wmpuxoeku..., NO3BoNALWas HaCTPOUTb LBET TEKYLLEN
LUTPUXOBKM (3anMBKN).

KoHTponb u nameHeHme macwraba suga cranu 6onee ygobHbiMu:

- TeKywwumi maclitab Buaa BKNOYEH B MMS BUAa, otobpaxatoweecs B [lepese
NOCTPOEHUS YepTexa,

- TeKywmn mactab Buga otMedeH "ranodkon” B cnmcke macwtabos (NOgMEHI0
KomaHabl Macwmab KOHTEKCTHOro MeHio B1aa B [lepeBe NoCTPOeHUs).

B KOHTEKCTHOE MeHI0 NepBOro anemMeHTa [lepeBa NOCTPOEHMS YepTexa BKIHoYeHa
komaHaa Co30amb HoebIl eud.

[opaboTaH npoLecc NpocTaHOBKM 0603HAYEHMsI LLEPOXOBATOCTM 1 6asbl: cTano
BO3MOXHbIM NepemMeLleHne 0003Ha4veHns 3a npegerbl 6a30Boro 06bekTa (KOHTYPHOW
NNHUK, OCEBON NHMK 1 ap.). Npun aTom nsobpakeHne 6a30BOro 06bLEKTa aBTOMAaTUYECKM
NPOLOMKAETCSA TOHKOW NUHUEN.

HacTpoiika oToGpaxeHns napameTpoB CETKM (CAENaHHas C NOMOLLbI KOMaHAbl
Omo6paxamb napamempbi inin Omobpaxamb napamempsbl, €c/iu cemka aKmueHa),
COXpaHsieTCs Mexay ceaHcamu paboThl.

O6wue ycoeepweHcmeoeaHusi

1.

B cuctemHyto 6ubnumorteky odopmnenunn graphic.lyt nodasneHbl 0oOpMIEHNSA TEKCTOBbIX
AOKYMEHTOB:

= Jluct pernctp. nameH. (Beptuk.) MNepsbii nuct. FTOCT 2.503-90 ®3 (Ne43),
= Jluct pernctp. nsmeH. (septuk.) Nocn. nuctel. FTOCT 2.503-90 ®3 (Ne44),
= Jlnuct pernctp. nameH. (ropmsoHT.) Mepsbin nnuct. FTOCT 2.503-90 ®3 (Ne45),
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— Jlnet pernctp. uameH. (ropmsoHT.) Mocn. nuctel. FTOCT 2.503-90 @3 (Ne46).
AHanornyHble ogopmMneHnsa gobaeneHbl B CUCTEMHYI0 OMbnnoTteky vector.lyt.

Bo3MOXXHOCTb MCNONb30BaHWSA KraBULL-akcenepaTopoB AN 4OCTyNa K aremMeHTam
ynpasneHus MNMaHenun cBOMCTB TeNepb He 3aBUCUT OT si3blka BBOAA U pacKnaiku
KrnaBuaTypbl (MPpV HAXXaTWUK KNaBULLW aHanNM3npyeTcst ee scan-kof).

lMonb3oeamenbckuli uHmepghelic

B omanore BbiGopa cTUASA NPUOXEHUS NOSIBUIICA HOBLIN BapuaHT ctuns — Microsoft®
Visual Studio® 2005 ("Whidbey"). Mpn ero Beibope NoSABNATCA HOBbIE 3NIEMEHTbI
ynpaBrneHus JOKyMEeHTaMMn 1 NaHensmu.

- KHonka OTKpbITble AOKYMEHTbI, OTOOpaxaroLlascsa Ha aKpaHe, ecrnv BKIYEHO
NCMONb30BaHUe 3aknagok AoKyMeHTOB. OHa 3aMeHSeT KHOMKM NPOKPYTKU 3aKnagokK u
HaxoQuTcsa crnpasa OT 3aknagok. KHonka OTKpbITble JOKYMEHTbI Bbi3biBaeT NepeyeHb
OTKPbITbIX B JA@HHbIN MOMEHT OKOH JOKYMEHTOB.

- KHonka CocmosiHue, NOSBNAOLWAACS B 3arofioBKax 3apMKCUPOBaHHbIX NaHenen
(MaHenwu ceoncTe, MeHempkepa 6ubnuoTtek 1 T.n.). OHa BbI3bIBAET MEHIO KOMaHA
ynpaBrneHnsi COCTOSHMEM NaHenw.

Paboma ¢ nepeMeHHbIMU

YnyJweHo npeacTaBrneHne AaHHbIX B okHe lTepemMeHHbIe npy paboTe ¢ JOKyMeHTaMu-
mozensimu. Tenepb oToBpakatoLlasicss B 3TOM OKHE CTPYKTypa 0ObeKToB COBNagaeT co
CTPYKTypoi [lepeBa NOCTPOEHUSI: Ha NEPBOM YPOBHE CMMCKa pacnoriokeHa cama Mogerb,
Ha CneaylLmx - COCTaBnsoLWmMe ee 0OBEKTbI C Y4ETOM epapxun 1 nocreaoBaTernbHOCTH
co3faHus.

Paboma ¢ mabnuuyamu

1.

Komangel Bcmasumsb cmonbey v Bcmasumb cmpoKy 3aMeHeHbl COOTBETCTBEHHO
napamu komaHg Bcmasumb cmonbey crieea, Bcmasumb cmonbey cripasa v
Bcmasumb cmpoky ceepxy, Bcmagumb cmpoOKy CHU3Y.

MosiBNnacb BO3MOXHOCTL BblAEMNEHUS NPOU3BONBbHOMO AnanasoHa CMEXHbIX ssueek
Tabnuupl. BeligenaTtb a4enkn MOXHO AByMS cnocobamu:

= yoepxwuBas HaXxaTomn NeBY KHOMKY MbllNn, nepemMellaTtb KypCcop no Ta6n|/|u,e,

— YCTaHOBWUTb Kypcop B YrMOBYIO S4elKy AvanasoHa, HaxaTb kKnasuwy <Shift> n, He
OTrnycKas ee, LWEeSIKHYTb MbILWbO B MPOTUBOMOSIOXKHON YINOBOW SiYENKE.

Cou,ep>|<|/|M0e BblOENEHHbLIX A4E€EeK MOXHO OTCbOpMaTVIpOBaTb nnn yaoanmntb.

C nomolubto knasuwn <Shift> 1 mMbllin Tenepb BblAENATCA Anana3oHbl CMEXHbIX CTPOK U
ctonbuos. [1na aToro Heo6xoAMMO BbIAENUTL NEPBLIN cToNbew, (CTPOKY) AnanasoHa,
HaxkaTb knaeuwy <Shift> n, He oTnyckas ee, WesKHYTb MbILWbo B NM06ON s4yerike
nocrnegHero cronbua (CTpokKn) guanasoHa.

BblgeneHHble cTonbupbl 1 CTPOKN MOXHO KonuposaTth Yepes 6ydep obmeHa. lNMpu BcTaeke
cTtonbubl, Haxoaswmecs B bydepe, pasmeLLaloTcs cnesa oT TEKyLLero, a CTPoKu,
Haxogswmecs B 6ydepe - Hag TekyLlen.

HaxaTtue knasuwwm <Delete> ynansieT cogepxmmMmoe sveek BblaenNeHHbIX CTonbuoB (CTPOK).
Camu ctonbupl (CTPOKM) ocTatoTcs B Tabnuue.

dopmaTUpoBaHNE TEKCTA B HOBbIX A4Yeikax Tabnumubl (S4erikax, BO3HMKAOLMX NPU BCTaBKe
CTPOK 1 CTONGLOB, a Takke Npu pa3bueHnn TeKyLLLEN S4Ekn) coBnagaeT
dopmaTMpoBaHNEM TEKCTA B UCXOAHbIX sSi4EnKax.

MosiBnnNacb BO3MOXHOCTb XpaHEHUs1 napamMeTpoB hopMaTUpOBaHUSA TeKCTa B MyCTOM
Aayenke.

TekyLmi CTUNb NIMHUM TPaHUL, U HACTPOVKa NoKasa BbIKIMHYEHHbIX rPaHuL, caenaHHble B
pexume peaakTMpoBaHust Tabnuubl, COXPaHSATCS B TEYEHNE ceaHca paboThl U
MCMONb3YTCS NPY 04YepeaHOM NePEXoae B 3TOT PEXMM.
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HacTpoiika oTpucoBkM rpaHuL, ¢ NoMoLLbto NaHenn cBOMCTB cTana Takou Xe, Kak
MOMOLLbIO MHCTPYMEHTanbHOM naHenu Tabnuybl u epaHuybl. BmecTto kHonku MpaHuybi
Ha Bknagke Tabnuya Tenepb HaxoasaTcs KHomnka paHuybl, Bbi3biBaloLlas NaHenb
BKIMOYEHMSA/BBIKIMIOYEHUS rPaHNUL, U CnMCcok CmuJib.

Paboma ¢ koGaMu u HaumeHogeaHuUsIMu

PeanunsoBaHa paboTa ¢ Kogamu n HaMMeHoBaHUAMU AOKYMeHTOB. bnarogaps atomy npu

paboTte ¢ KOMIMAC-gokymeHTamMm NOSIBUNUCH Crnegylowme BO3MOXHOCTH.

- BcraBka koga u HaMMeHOBaHWSI B OCHOBHbIE HAANUCK OKYMEHTOB M TEKCTOBYHO YacTb
06BbEKTOB cneumduKkaumm ¢ NOMOLLbI KoMaHabl Bcmaeka - Bcmaeka Koda u
HaumeHoeaHusl... [locne Bbi30Ba KOMaHAbl HA 3KpaHe NOSIBNSAETCSA AManor, B KOTOPOM
cnenyeT BbiOpaTb HYXXHbIN KOO U HAUMEHOBAHME.

- O6paboTka kofga U HaMMEHOBaHWS IOKYMEHTa Npu nepegayve 0603HaYeHNs 1
HaUMEHOBaHUSA U3OEenna Mexagy OCHOBHOW HaaMMCbio cneundmnkaumm n
NOAKMOYEHHLIMU K HEW JOKYMEHTaMM.

— ABTOMaTUYECKOe OTKNIYEeHMe Nokasa HauMeHOBaHUSA U3aenns B TEKCTOBOW YacTu
obbekTa cneumdukauumn. OTKNOYEHNE NPOUCXOANT, eCrn COAEPXKNMOE SUYeekK
ObosHayeHue (6e3 yyeTa Koga) n HaumeHosaHue (6e3 yyeTa HaMMEHOBaHUS
[OKyMeHTa) o6bekTa cneundukaumm NosIHOCTLIO COBNagaeT C COaePXKMMbIM
COOTBETCTBYIOLLMX A4EEeK OCHOBHOW Haanucu aton crneundmkaumm. MNonHbIN TEKCT B
ayenke HaumeHosaHue o0bekTa cneumdukaLnum BUOEH TONbLKO B peXnMe
penakTMpoBaHusl TEKCTOBOM YacTu 3TOro obbekTa.

- [lepepaya 0603Ha4YeHUS N HAMMEHOBAHNA N3OENUSA U3 YepTexka, coaepKallero
accoumaTtuBHble BUAbI MOAenu, B 3Ty Moaenb. [epeaaya gaHHbIX MPONCXOANT
aBTOMaTUYECKUN NPU COXPaHEHUN YepTexa.

lMepeyeHb KOAOB Y HaMMEHOBaHWI JOKYMEHTOB, HEOOXOANMBIN ANs UICMONb30BaHUSA
nepeyncrneHHbIX BO3MOXHOCTEN, XpaHUTCA B hanne graphic.kds. OTOT nepeyeHb
COCTaBIfieH B COOTBETCTBMM CO CreayoLWwmMMn cTaHaapTamu:

- TOCT 2.102-68 «Buapl n KOMNNEKTHOCTb KOHCTPYKTOPCKMUX JOKYMEHTOBY,

- TOCT 2.701-84 «Cxembl. Bugbl 1 Tunbl. O6wme TpeboBaHus K BbIMOMTHEHMION,
- TOCT 2.601-95 «3kcnnyaTauMoHHbIE JOKYMEHTbIY,

- TOCT 2.602-95 «PeMOHTHLIE JOKYMEHTHI»,

- TOCT 2.201-80 «O603Ha4eHNst n3aenum n KOHCTPYKTOPCKUX JOKYMEHTOBY.

Mo ymonuaHuio nocne yctaHoskun KOMIMAC-3D V7 Plus dainn graphic.kds pasmelLaeTtca B
nognanke ..\Sys rnaBHOWN Nankm CUCTEMbI.

Cneyudukayus

1.

MNosBnnack BO3MOXHOCTbL aBTOMaTUYECKOM nepegayu 0003Ha4YeHns N HaMMeHoOBaHNA

n3genuna mexny OCHOBHOW HaAnNUcbko CI'IeLI,VI(bI/IKaLl,I/II/l N NOAKMIOYEHHBbIMM K HEWN

OOKYMEHTaMW.

BkntoueHne u HaCTpOVIKa nepenadun AaHHbIX NPoOM3BOONTCA B AManore ynpaBrieHua

C60pKOIZ C MOMOLLbIO NOABUBLLUNXCA B HEM HOBbIX 3J1TEMEHTOB YMnpaBleHNUA.

- KHonka 3anonHuTtb OCHOBHYIKO HagnuUcCb ynpasendeT nepep,at-lelh OaHHbIX B
CI'IeU,VId)I/IKaLl,I/II-O M3 OOKYyMEHTa, pacnosioXXeHHOro nepBbiM B CMUCKE NOAOKIMHOYEHHbIX.

— KonoHka I'Iepe.anaTb U3MeHeHUA B OOKYMEHT yrnpaBsndeT nepep,al-leﬁ 0003HaveHus
N HanmeHoBaHNA n3agenna n3 CﬂeLl,VI(*)VIKaLI,I/II/I B NOAKIIOYEHHbIE AOKYMEHThI.

MosiBuNack BO3MOXHOCTb UCNOSb30BaHWNS AOMOSTHUTENBHbIX JIMCTOB B AOKYMEHTE-
cneundmkaummn. MNMopsagok paboTbl ¢ AOMNOMHUTENBHLIMU NUCTaMK B cneundmkaumm Takon
e, KaKk B TEKCTOBOM [OKYMEHTE.
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Umnopm

MosiBunack BO3MOXHOCTb nMmnopTta annos popmatos DXF n DWG, co3gaHHbIX B
cucteme AutoCAD 2004/2005.

lMpedeapumenbHbIlU NpocmMomp nepeo ne4yambsio

B ananore HacTpoikn napameTpoB BbIBoAa nosiBunack rpynna Mopsiaok BbiBoga CTpaHuy
Ha nevaTb. OHa NO3BONSAET COOTHECTU PACNONOXEHNE CTPaHULL, B pexnme
npeaBapuTENbHOro NPOCMOTPa W NOCNEAOBATENBHOCTL UX nevaTn. Takum obpasom,
Tenepb MOXHO neyaTtaTb ApYr 3a ApYrom psiibl TMG0 KOMOHKK, B KOTOPbIE «BbICTPOEHbI»
CTpaHuLbl, OTOOpaxatoLmnecs B pexume npeasapuTernibHoro NpocMoTpa.

KoHcmpykmopckas 6ubnuomeka

BmMecTo koMnakTHOW naHenu KOHcmpmeopCKaﬂ 6ubsruomeka NOABUINUCS:

— KOMNakTHasaA naHesb erﬂe)KHble aneMeHmMbI, BKNiovawLlas B cebs
MHCTPYMEHTAaJ1bHbl€ NaHeNn:

- BuHmsI,

- Bbosimsi,

- laliku,

- Laii6sbl,

- Wnunbku,

- Wypynbl,

- 3aknenku,
- WHCTpyMeHTanbHas naHeno KOHcmpykmueHbie 3jfieMeHmebl,
— WHCTpyMeHTanbHasi naHens lpodghunu.

KHOMKK BbI30Ba OQHOTUMHbLIX KOMaHA cCoOOpaHbl B paclUMpeHHbIe NaHenu KomaHa,
Hanpumep, KHOMKM, Bbi3blBatoLLME KOMaHAbl OTPUCOBKM CTOMOPHbIX LLanb.

YKa3aHHble naHenn JocTynHbl, ecn KoHcmpykmopckasi 6ubnuomeka nogkntoyeHa K
cucteme KOMIMAC-3D V7 Plus.

A3meHeHUe KOMMiekma nocmaeku

1.

B komnnekT noctaBku BkrtoveHa 6ubnnoteka Cucmema pacno3HaeaHusi 3D-modenel
(FeatureKompas.rtw).

Cucmema pacnosHaeaHusi 3D-modenell paclumpsieT BO3MOXHOCTM oOMeHa
MaTeEMaTUYECKUMN MOLENSAMUN MEXOY OpraHn3aumsaMm, NCNonb3yowWwnMm pasnmnyHsle CAD-
cucTeMbl, NO3BONASA pacno3HaBaTb 06pa3 mogenu KOMITAC-3D, nmnopTUpoBaHHOM Yepes
npomexyTouHbln popmat (XT, ACIS, STEP, IGES). OcHOoBHOE NpenMyLLLeCTBO
6mbnmnoTteku: B pedynbTaTe NnpeobpasoBaHna NofydaeTca Moaens ¢ [lepeBom NOCTPOeHus,
4yTO ObecneynBaeT GbICTpoe U yaobHOEe BHECEHME U3MEHEHWIA B UMMNOPTMPOBAHHYHO
mMoaenb. Kpome Toro, npuMeHeHne 6MONMoTekn NO3BONSIET 3HAYNTENBHO COKPATUTL BPEMS
Ha Bocco3sgaHue B KOMIMAC-3D mogenen, nony4veHHbix n3 apyrux CAD-cuctem.

Onsa paboTtbl ¢ Cucmemoli pacno3HaeaHusi 3D-modenel TpebyeTcA oTAENbLHO
onslayMBaemas JIMLEeH3uA.

B komnnekT noctaeku BkntoyeHa Bubnuomeka Mmamepuasioe u copmamMeHmoes
(Materials.exe). INpn ycTaHOBKe GMGIMOTEKN HA KOMMNbIOTEP yCTaHaBnMBaeTcs 6asa
AaHHbIX MaTepuarnoB 1 copTameHToB B dopmaTte Access. basa gaHHbIX cogepxut 6onee
3500 no3nuuii, B Tom Yncne 955 otevecTBeHHbLIX MapoK cTarnen u cnnaeos, 620
3apybBexHbIX Mapok cTtanen (MMelTCa CBeAeHUS O XMMUYECKOM COCTaBe N MeXaHN4eCckux
cBoncTBax), 87 mapok 4yryHoB, 290 mapok LBeTHbIX MeTannos, 397 mapok macen u
cmasok, 148 mapok nakoB 1 kpacok, 270 mapok nnactmacc. Kpome Toro, 6a3a coaepxut
6onee 150 wabnoHoB 0603HAYEHNI MaTepManosB N0 HOPMATUBHO-TEXHUYECKOM
AOKYMEHTaUUN U NpUMepbl 3K3EMMNNSPOB COPTAMEHTOB.
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10.

Bu6nuomeka mamepuasnoe u copmameHmos nHTerpmposaHa ¢ KOMIMAC-3D,
KOMIIAC-Aemonpoekm, KOMITAC-Spring, KOMIAC-SHAFT v gpyrumu npoaykramu
ACKOH.

Bubnuomeka mamepuasiog u copmamMeHmMoe No3BonseT:

- opmMmpoBaTb 0603HaYEHNst MaTeprana no wabnoHy, HacTpaMBaemMomy B
COOTBETCTBUM C HOPMATMBHO-TEXHUYECKON AOKYMEHTaLMeN, U NepeaaBaTb
chopMmnpoBaHHOE 0603HAYEHNE B MHTENPUPOBAHHbIE MPUMOXEHMS,

- opmupoBaTb NonbL3oBaTENBCKUN KnaccudmkaTop 06BHEKTOB CNPaBOYHMKA,
— OCYLLEeCTBMSATb NOUCK MaTepmarnoB MO XMMUYECKOMY COCTaBy.

B panbHeliwem, Npu nepexoae Ha cneayoLlyo Bepcuio GUbnmnoTekun, BO3MOXKHO
[IOMNOSTHEHUE CYLLECTBYIOLLEN Gasbl MaTepUanoB U COPTAMEHTOB laHHbIMW HOBOV BEPCUM.

Ona paboTbl ¢ 6UGNNoTeKon TpedbyeTcs OTAENbHO onnavYMBaemas NMLEH3us.

M3ameHuncs coctae naketa 6ubnuotek Ceapka. Tenepb B HErO BXOAAT CrieayoLimne
ombnmnoTteku:

- bBubnuomeka u3zobpaxeHul ceapHbix weoe (WeldedSeam.rtw),

- KoHcmpykmueHble aniemeHmbI ceapHbix weoe (WeldedSeamConstr.rtw).

[na paboTbl ¢ Gubnuotekon KoHcmMpyKkmueHbie asieMeHMbl C8apPHbLIX W08 HeOOXoauM
MeHeOdxep wabrioHos.

IOna pa6oTbl ¢ nakeToMm 6ubnuotek Ceapka TpebyeTca oTAeNIbHO onnayMBaemas
nuueH3us.

MeHedxxep wabs1oHo8 MOXeET NpnobpeTaTbCsa OTAENbHO OT nNaketa 6ubnmoTek Ceapka.
[na paboTbl ¢ MeHedxepom wabrioHoe TpebyeTcst OTAENbHO onnadMBaemas NMLEH3NS.

OpzaHu3amop rnpoeKmMoe NCKIIOYEH N3 KOMMIEKTa NocTaBkn. Ero ocHOBHbIE dyHKLMK
AOCTynHbl B MeHedxepe eudoe u crioes (0 MeHedxepe sudoe u csioee — CM. pasfen
Ipaghuyeckue GoKyMeHmMbl).

3 komnnekTa noctaekun ncknoveH CnpasoyHuk mamepuanoe ana KOMIMAC-3D.

M3 komnnekta noctasku ucknoyeH KoHeepmep usz eCAD e KOMITAC-3D dns
nedamubix niam (ecad3d.riw).

B KomnnekT noctaBku BKItoMeHa bubnunoteka dwgdxfimp.riw, cogepxaiuas oyHKLMm
nmnopTa dannoe B opmatax DWG n DXF. N3 6ubnuoteku syslib.rtw ykazaHHble
OYHKLNM NCKITHOYEHDI.

dannbl 3TUX BUBNMOTEK, a Takke bubnuoteka ksflib.rtw Tenepb pasmeLLaloTcs B nognanke
..\Libs\ImpExp rnaBHON Nanku cuctembl. B 3Ty >xe nognanky 3anuceiBatoTca 6ubnmotekn
igeslib.rtw, dxflib.rtw n dwglib.rtw npn nx ycraHoske.

Omnuyusi eepcuu 7 om sepcuu 6 Plus

TpexmepHoe modenupoesaHue

1.

MosiBunack BO3MOXHOCTb MOAENMPOBaHMSA AeTanen, Nory4YeHHbIX U3 TIMCTOBOro
martepumana ¢ noMoLLblo rmbku. KHonku Ansi Bbl3oBa KOMaHz CO3aHns U peaakTMpOBaHUS
NUCTOBBIX AeTaneln pacnosioxeHbl Ha HOBON MHCTPYMEHTanbHOW NaHen 1emMeHmsl
Jlucmoeoz2o mena.

— CosgaHne NUCTOBOKW AeTanu HaunHaeTCd ¢ NOCTPOEHUA /luCmosoeco meJia. K HeMy
nobaBnAlTCA 3N1eMeHTbl NMMCTOBOro Tena: crudbl, NNacTUHBbI, OTBEpCTUA, Bblpe3bl.

- K nwuctoBon aetanu MoOXHO npuknenBaTs hopMoobpasyroLme arnemMeHTbl nioboro Tuna
1 Bblpe3aTb U3 Hee hopMooBpasyroLLme aeMeHTbl. Kpome Toro, K TMCTOBOW AeTanm
MOXHO [,06aBNsiTb KOHCTPYKTUBHbIE 3reMeHTbl (CKpyrneHusi, dacku, pebpa, oTBepcTus
n T1.n.). Ana nucToBoro Tena, NiacTuH, OTBEPCTUIA U BbIPE30B AOCTYMHbI onepauum
KOMMpOBaHMUSA.

195



- Crubbl, MetoLLMeCs B NUCTOBON AeTanu, MOryT OTOOpaXxaTbCsi Kak B COTHYTOM, TaK 1 B
pa3orHyTomM coctosiHumn. CocTossHMeM crmboB ynpaBnseT nonb3oBaTernb.

- WmeeTcsa BO3MOXHOCTb NoKasa NUCTOBOW AeTanu B pa3BepHYTOM COCTOSHUU. OTO
crneumanbHbI PEXUM 0TODpaXKeHUs1, B KOTOPOM BblOpaHHbIE NOSib3oBaTesiemM Crnbbl
NnoKasblBalOTCS COrHYTbIMW, @ OCTarnbHble - pas3orHyTbiMu. Nepexon B pexxmmMm pasBepTku
BO3MOXXEH MOCIE HACTPOVKM NapaMeTpoB pa3BepTKU - BbIbopa crmbos, KOTopble
[OJDKHbI OCTaBaTbCS COrHYTLIMU.

— AccounaTuBHbIE BUAbI NMMCTOBOW AETanun B YepTeXe CO34al0TCA TaK XKe, Kak U1
accoumaTuBHble BMabl 00bl4HOM geTanu. [pu 3ToM, ecnv B NMNCTOBOW AeTanu
HaCTPOEHbI NapamMeTpbl Pa3BePTKU, TO B YEPTEXKE BO3MOXHO hopmMupoBaHmne
n300paxkeHns pa3BepTkM 3TOW geTanu.

Mosisunack koMaHda 3amsiamka, NO3BONAOLLAA CO30aTb NOBEPXHOCTb, OFPAHNYEHHYHO
3aMKHYTOM NOCneaoBaTeNbHOCTLIO pebep M/unu KOHTYPOB, HAXOASALWMNXCS B OOQHOM
MMOCKOCTM UM Ha OOHON NOBEPXHOCTU. KHOMKa Ans Bbi30Ba KOMaHObl HAXOOUTCA Ha
naHenu lMoeepxHocmu.

HopaboTaHa komaHga Maccue edosib Kpueol. [MosBunnch cnegyroLimne BO3MOXHOCTH:
pYy4YHOE yKasaHue Ha4anbHOM TOYKMN KOMMPOBAHWUS, €Criv TPAeKTOPUSA 3aMKHYTa,
ynpasneHune cnocobom Bbibopa 6a30BOM TOYKM KOMMPOBAHUS SIEMEHTOB N KOMMOHEHTOB
MosiBnnca HOBbIVM TMN OTOBpPaXXeHUsa Mogenen - NOSTyTOHOBOE C KapKacoM.

Moka3s hoHa C rpagneHTHbIM NEPEXOAOM Tenepb BO3MOXEH Npu NitobomM Tune
OTOOpaXxeHnst Mogenmw.

B KOHTEKCTOM MeHI0 KOMNoHeHTa cOopku B [lepeBe NOCTPOEHNsI NOSABUIMCE KOMaHAbI
Brkmroyumsb hukcayuro n Omkmovyums ¢hukcayuro, ynpaenstowme dukcaumnen
KOMMOHEHTA.

paguyeckue oOKymMeHMbI

1.

MosiBUNMCH KOMaHAbl ynpaBneHnsi NopsiaKoOM OTPUCOBKM rpaddnyecknx 06 bEKTOB:
- Bnepedu ecex,

- [lo3adu ecex,

- [leped o6Bbekmowm,

- 3a obbekmom,

- Ha ypoeeHb eneped,

- Ha ypoeeHb Ha3ad.

KomaHabl MOXXHO Bbl3BaTb M3 MeHio Pedakmop - [1opsiOoK.
YcoBeplLUeHCTBOBaHa TEXHOMOrs paboThbl C pacTPOBbIMM OOBbEKTAMM.

- B pasgene Npaguyveckuli pedakmop fguanora HaCTPOMKN CUCTEMbI MOSIBUNCS MYHKT
Pacmpoebie 06bekmbl, 83simbie 8 0OKyMeHm, NO3BOSNSIOLLMA HACTPOUTb
peaakTMpoBaHMe pacTpoBbIX OOBLEKTOB, B3ATbIX B rpaduyeckne AOKyMEHTbI.

- W3meHeH BHYTpeHHUI chopmaT XpaHeHUs BHeAPEHHbIX pacTpoB. bnarogaps atomy
3HaUYUTENbHO YMEeHbLUMICS 06beM AUCKOBOro NPOCTPaHCTBA, 3aHNMaeMbIi
AOKYMEHTaMu C BHeApEeHHbIMN PacTpPOBbIMU OBBbEKTAMMU.

- YBenu4yeH gonyCcTUMbIN pasMep pacTpoBbix nsobpaxkeHun, sctaensembix B KOMIMAC-
OOKYMEHTbI.

Mpn co3gaHum BMaa ¢ pa3pbiBOM NOSABMITACHL BO3MOXHOCTb UCMOMNb30BaHUA BOMHUCTON

nHUKM obpebiBa.

- [lpwu BbIBOpE 3TOro TMNAa NUHWUK, a Takke NMHUK C M3NToMOM Ha [NaHenu cBonCTB
CTaHOBUTCS AOCTYNHO none AMmiumyda, max. 3HayeHve, BBeAeHHOe B 3TO none,
3aJaeT MakcMMarbHy amnnuTyay (418 BOHUCTON NIUHWKW) UK pa3Mep nsnoma (ans
NIMHUN C N3FTOMOM).

— B gumanorax HacTponkun HOBbIX N TEKYLLIEro YepTexen NoABunca NyHKT JIuHus
pa3spbiga, NO3BONSALWNIN 3a4aTb 3HAYEHNA YyMonYaTensHON U MakCcMMarnbHOM
amMnImTyA.
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10.
11.

12.

13.

HopaboTaH reoMeTpuUyeCcKUn KanbKynaTop:

— [losiBunack komaHga JQuamemp.

- Tlocne Bbi3oBa Nto60M KOMaHObl FEOMETPUYECKOro KanbKynaTopa U3MeHseTcs BUA
MaHenu CBOWCTB: yaansitoTcsa BCe BKNaAKM TeKyLLeh KOMaHabl 1 NOSIBNSETCA BKNaaka
BblOpPaHHOW KOMaHObl FEOMETPUYECKOrO KanbKynaTopa.

B ananore HaCTpOVIKM napamMmeTpoB HOBOrro Bnaa AnA Tekywero n HoBbIX qepTemeVl
nossunack Bknagka JIuHuu, no3sonstoLwias HaCTpOUTb OTPUCOBKY accoumaTnBHbIX BUOOB.

Ouanor 3ayepHeHue cmpesiok NnepenMeHoBaH B Cmpesku u 3aceyku. B Hero
fo6aBneHbl 3NeMeHTbl 4111 HACTPOWKN OTPUCOBKM 3aceyek 1 CTPENOK pa3MepoB BbICOThI.

MosiBNacb BO3MOXHOCTb nepeHoca 00BEKTOB Ha MoralleHHble U (*)OHOBbIe crnowu.

MosiBNacb BO3MOXHOCTb CO34aHuUs OObIYHOW 3aceykn 1 3aCeYku C HAaKIOHOM BNEBO Ha
KOHLUaX NpoCTbIX FNINHUIA-BBIHOCOK.

MosiBMNacb BO3MOXHOCTL CO34aHMs 3aCEeYKN C HAKNOHOM BIiEBO npu NpocTaHoBKe
0003HaueHun LLIepoxoBaToCTU Ha NoJike NMHNN-BbIHOCKW.

npl/l MCNOSb30BaHUM NIMHUN-BBIHOCOK C 3acCe4YKaMm BbIHOCKA He npoaoJrkaeTcA 3a 3aCeuky.

Mpn HacTpoike pnNbTPOB BbIBOAA Ha NeYaTb MOXHO YCTaHOBUTL BbiBoA4 OLE-06bekTOB
paMKaMu, a Takke BKIIOYMTb UK OTKINIOYMTL NedaTb 0603Ha4YeHIn U3MEHEHNUI U
BbIHOCHbIX 35IEMEHTOB.

B omanore HacTpoWKM yNpoLLEHHOW OTPMCOBKM NnosiBunachk onuus Ompucoebieamb
emecmo OLE-06bekmoe ux 2abapumHbie MpsiMoy20/1bHUKU.

MosaBunnack BO3MOXHOCTbL BOCCTaHOBSIEHNSA CBSA3MU MeXay 4epTexom, coaepxalmm
accoumaTuBHbIE BUAbI MOAENU, N 3TOW Moaenbto. Ecnu npu OTKPbITUN YepTeXa He
o6Hapy>|<V|BaeTc;| V|306pa>|<eHHa;| B HEM MOJeJ1b, TO Ha 3KpaHe NodBIIAETCA Ananor,
No3BONIAOLLNA NUBMEHUTD CCbIJTIKY Ha Mogelsib, MpOUrHopnpoBaTb €e Ui OTKa3aTbCA OT
OTKPbITUA YepTexXxa.

O6uwue ycoeepuieHcmeoeaHusi

1.

MpoeeaeHa ontummnsauma cuctembl KOMIMAC-3D V7 ans ucnonb3oeaHus Ha K ¢
npoueccopamu Intel. HanbonbLwmnin NpnpocT NPon3BOANTENBHOCTU NpKU paboTe ¢
ONTUMM3MPOBAHHOW CUCTEMOM HabngaeTcs BO BPEMS NEPECTPOEHUA TPEXMEPHbIX
MOAenen Ha KoMmnbloTepax ¢ npoueccopom Intel Pentium 4.

YBenuyena CKOPOCTb OTKPbITUA TPEXMEPHbIX mMoaenemn C60pOK.

B onanore ynpaBneHusi coxpaHeHnem KoHdUrypauum cuctemsl NosiBunace rpynna
Hacmpoliku pabo4ye2o okHa, N03BONAOLLAas BbIOpaTb BapnaHT COXpaHEHUS HAaCTPoOeK
(Mo ebixode u3 cucmemsbi nnn He coxpaHsims). [pyn BKINHOYEHHOM COXpaHEHUN
cosgaeTtca dann *.dsk, cogepkawmnmn MHPOpMaLMO 0 COCTOSHUN paboyero okHa.

Ans pasmelueHns dannos koHpurypaumm (*.cfg, *.prj, *.dsk) n obpalleHns K CUCTEMHbIM
nankam (Sys, Libs n T.n.) No ymon4yaHuto (npu oTCyTCTBUKM dhanna Kompas.ini nnn
OTCYTCTBUM B HEM HEOBXOAMMBIX CBEAEHWUI) UCMONb3yeTca NHAPaCTPYKTypa
onepaumoHHon cuctembl Windows 2000/XP (cuctemHasa nanka Documents and settings v
ee noananku).

B pasnene ®alsbl ananora HACTPOWKN CUCTEMBI NOSABUICA NYHKT PacrosioxeHue,
No3BOSISAOLLMA NPOCMOTPETL TEKYLLME NYTU K KOHPUTYpaLMOHHBIM dhannnam U CUCTEMHbIM
nankam. 3Tu Nyt MoryT ObITb 3anucaHbl B pann Kompas.ini.

B dannax npodumnein, NOMMMO HaCcTpOeK paboyero okHa, BO3MOXXHO COXpaHEHME HAaCTPOEK
CUCTEMbI U HOBbIX JOKYMEHTOB. [epen npuMMeHeHnem npoguns MOXHO ykasaTb, Kakyto
MMEHHO M3 TPEX rpynn HacTpoek TpebyeTca NnpumeHnTsb. Onumun, ynpasnstowme
COXpaHeHneM 1 NnpMMeHeHnem nNpoduns, pacnonoxeHsl B ananore lMpogunu
nosb3oeameris.

B onanore HacTponku cuctembl nosiBunca pasgen Obwue, cogepxalun ABa NyHKTa:

- OmobpaxeHue umeH ¢halisioe, NO3BONSAIOLLNIA HACTPOUTL OTOBpakeHne MMeHU
danna B 3arofioBKe OkHa (CyLLeCTBOBABLUWNA paHee Anarnor HaCTPOMKN OTOBpaXXeHWs
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uMeHu charina B 3arofioBke OkKHa yaaneH) 1 Konmy4ecTso hannos B CmncKke nocrneaHmnx
OTKpbIBaBLUNXCS.

- [MpedcmaeneHue 4ucers, NO3BONALWNA HACTPOUTb TOYHOCTb OTOBPaXeHUs Yncen u
BblIOpaTh €AMHNLIbI U3MEPEHNS YIIoB.
3ameuaHue. py Heo6X0AMMOCTU €AMHULBI U3MEPEHUS YINIOB MOXHO BbI6paTh B
npouecce paboTbl (6e3 akTMBM3aLUMM HAacTpoeyHoro ananora). [ina atoro cneayet
BOCMONb30BaTbCA KOHTEKCTHBIM MEHI0 Ha cBOBOAHOM MecTe ntobow Bknaaku MNaHenu
CBOWCTB.

B gmanore HacTpoWkn HOBbIX JOKYMEHTOB NosiBUICS NyHKT Ceolicmea OoKyMeHma,
NO3BOSSIOLLMNIA BKITFOYUTb UMW OTKMOYUTL 3arnofiHEHME CBOMCTB LOKYMEHTa Npu NepBoM ero
COXpaHeHUN, a Takke 3afaTb yMonyaTernbHble CBEAEHNS O LOKYMEHTaXx.

Mpn npocmoTpe cogepxxumoro nanok B MNpoeogHuke Windows 2000/XP B pexume
"Tabnuua" nosBMnacb BO3MOXHOCTb BKMOYeHMs1 cTonbua Bepcusi. B Hem oTobpakaeTcs
Homep Bepcun cuctembl KOMIMAC, B koTopow 6bin 3anncad KOMIMTAC-gokyMeHT.

lNonb3oeamenbckul uHmepdgelc

1.

Mosiunack CtapToBas cTpaHMLa - CEPBUCHbIN 3NIEMEHT, NPeaoCTaBAAOLLNNA
nonb3oBaTesnto creayoLline BO3MOXKHOCTU:

= MNonyYeHne CnpaBOYHbIX CBEAEHMI O HOBbIX BO3MOXHOCTSIX TEKYLLEN BEPCUN CUCTEMDI,

- noceweHue cantoB komnaHum ACKOH, Cnyx6bl TexHuyeckon nogaepxkm n dopyma
nonb3oBatenen cuctem KOMMAC,

- ¢BA3b co Cnyx601 TEXHNYECKON NOAJEPXKKM NO ANEKTPOHHON NoyTe.

CrapToBasi cTpaHMLUa aBTOMAaTMYECKM 3arpy>KaeTcs npy nepBoM (Nnocne yCTaHOBKW)

3anycke cuctemsl. lNocne 3akpbiTua CTapTOBOM CTPaHULUbI JOCTYMN K HEN BO3MOXEH C

nomMoLLblo KomaHabl Crpaeka - Cmapmoeasi cmpaHuua.

B meHio Cnpaeka pobasneHa komanga KOMITAC e UumepHeme. [locne ee Bbi30Ba Ha

9KpaHe NosABNSEeTCS NOAMEHI0, cogepallee cneayloLlme KomaHabl:

Catim komnaHuu ACKOH,
Calm Cnyx6bl mexHu4yecKkol no0GepiKKu,
®Popym nosib3osamesel cucmem KOMITAC.

Mpy HannumMn noaknoveHns K MHTepHeTy 3T KoMaHAbl NO3BONSAOT NOCETUTL CanTbl
komnaHun ACKOH n Cnyx6bl TexHM4Yeckon nogaepXku nonb3osatenen, a Takke web-
KOoHbepeHumto nonb3oBaTenen cuctem KOMIAC.

YnaneH 3aronoBok [MaHenu cBOMCTB, oToBpaXkaBLUMIACSA NPU €€ ropU3OHTaNbHOM
pacnonoXeHun, YTo yBenuyMBaeT NosesHyto Nnowaab akpaHa.

[dnanorn oTKpbITUS U coxpaHeHusa dannos npueeaeHbl k ctaHaapty Windows 2000:
nosiBunacb 06nacTtb, cogepallas 3Ha4ykn MecT Ha KOMMbIOTEPE UMK B CETU.

B pasgene 3KpaH ananora HaCTpOVIKM CUCTEMBbI NOABUIICA MYHKT L{eemoeaﬂ cxemMma,
No3BOSISOLLNIA HaCTpoOUTb LBETA OTO6pa)KeHVIF| ANnemMeHToB AOKYMEHTOB U CUCTEMbI.

MosiBunack BO3MOXHOCTb paboThbl ¢ 3aknagkamum AokymeHToB. OCHOBHOE Ha3Ha4YeHue
3aKnagokK - 6bICTpoe NepekYeHne Mexay OKHamMu OTKPbITbIX AOKYMEHTOB. [1ns
BKITHOUYEHMS N OTKITHOYEHMS MOKa3a 3aKnafok Ha aKkpaHe CryXuT komaHaa OKHO -
lMoka3zamp 3aKnaoKu.

Paboma c nepemMeHHbIMU

1.

B cbopkax nosiBunack BO3MOXHOCTb paboThbl C BHELUHUMUW NEPEMEHHbIMU NOACOOPOK. ITU
nepeMeHHble MOXHO CBA3bIBaTb MeXAy cobown, C BHELUHMMU NepeMeHHbIMU BCTaBNEHHbIX
aetanen, c napaMmeTpamMu onepauumn un T.4.

Avenka konoHkn NMceBaOHMM B CTpOKe BHELUHeNn nepemeHHoPl BbloenAeTcd CUHUM LIBETOM
B CMNCKe NnepeMeHHbIX Moaernn.

B okHe nepeMeHHbIX Tenepb 0ToGpaXxaTcsa:
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= 4yucnoBsble NapameTpbl CONPSKEHNA KOMMOHEHTOB COOPKMU,

— napameTp HanpaesieHue yksioHa 0na onepaunn yKroHa rpaHemn
- napameTp lMonoxeHue onsa KacaTesnbHOW NNOCKOCTMH,

— napameTp Y201 Ans HopmarbHOM MIOCKOCTH.

Tekcmoenblil npoyeccop

1. YcoBepLueHCTBOBaH NPOLIECC HACTPOWKKN rpaHuL, siueek B Tabnuuax. YnpaeneHue
OTOOPaXXeHMEM U CTUMEM JIMHUIA BO3MOXHO C MOMOLLbIO HOBbIX 311IEMEHTOB
MHCTPYMeHTanbHou naHenu Tabnuybl u 2paHuybl Uy Uanora HacTPOMKK rpaHuL.

2. MosiBUNacb BO3MOXHOCTb OTOBPaXeHNs OTKIOYEHHbIX rPpaHuL, sveek Tabnuubl. Ons
ynpasneHus oTobpaxxeHneM HEBUAMMbIX rpaHuL, CnyxuT komanaa Tabnuya -
Omob6paxamb cemky.

3. CosgaHue HOBOW CTPOKM BHU3Y Tabnuubl TENEPb BO3MOXHO NYTEM HaXaTus KnasBuLK
<Tab> npu HaxoxgeHUn Kypcopa B KpanHen No3numm NpaBon HUXKHEN SUENKN.

Umnopm u akcnopm

1. YcosepuweHcTtBoBaH akcnopT KOMIMAC-gokymeHToB B popmatel DWG n DXF:
— MpV 3anucu CrioeB COXPaHAIOTCHA NPUCBOEHHbIE UM UMEHA,
— BO3MOXHO 06be[iMHEHMe CNoeB C OANHaKOBbLIMM NapamMeTpamMu B OAMH CIOW,

- BO3MOXEH BblOOp LIBETOB 3MIEMEHTOB U MaKPO3NEMEHTOB (ycmaHo8/1eHHbIU Ons
CJ10S1 NN yCMaHOoB8J1eHHbIU Orisi 06beKkma),

— OCHOBHas HagnuCb Tenepb nepenaeTcsi B CUCTEMHbIN cron gokymeHTa AutoCAD,

— MHOrOCIOMHbIA MaKpoaneMeHT npeobpasyeTtcs B MHorocnonHein 6riok AutoCAD c
y4eTOM CoeB.

2. [OoctyneH akcnopT B hopmat KOMIMAC-3D V6 Plus.

KoHcmpykmopckasi 6ubnuomeka

1. TMosiBUNack HoBas KOMMNaKTHas MHCTPyMeHTarnbHasa naHens KoHcmpykmopckasi
6u6bnuomeka. OHa gocTynHa, ecrnu KoHcmpykmopckasi 6ubsiuomeka NOAKOYEHa K
cucteme KOMIMAC-3D V7. KomnaktHasa naHenbs KoHcmpykmopckass 6ubnuomeka
BKMOYaeT B cebs cnenyollme naHenu ¢ KHomkaMm Bbl3oBa KOMaHg, bubnunoTteku:

- BuHmsl,

- BuHmbI HeebIinadarouwjue,

- BuHmbI caMoHape3aroujue,
- BuHmbI ycmaHoO80YHbIe,

- bBonmsi,

- Talku,

- LWadé6si,

- LWatbbl cmonopHbie,

- WnunbKu.

2. B pokymeHT-crneumdmKkaumio MOXHO BCTaBNATb OObEKTbI, COOTBETCTBYIOLLINE SIEMEHTAM
KoHcmpykmopckol 6ubnuomeku. [Ina BCTaBkM 00bekTa He06XoaMMO 3anycTuTb
KoHcmpykmopckyro 6ubnuomeky, Bbi3aBaTb KOMaHAy CO30aHUSA HY)KHOTO 3f1EMEHTa,
HACTPOUTb €ro NnapameTpbl B NOSBUBLUEMCA anarnore u Haxatb KHonky OK. O6bekT
cneundmkaumm, cogepxalminca B 3Tom anemMmeHTe, oygeT gobasneH B COOTBETCTBYHOLLMNA
eMy pasgen cneumdukaumm. Ha akpaHe nosiButca 3anpoc Ha JobaBneHne cneayoLwero
obbekTa.
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lNpuknadHas 6ubnuomeka KOMIAC

B pasnene lMpo4ue onepayuu nosieunacbk komaHaa CKpbimb ebidesieHHble 06 beKkmabl.
lMocne nepBoro BbI30Ba 3TOW KOMaHAbl B TEKyLLEM hparMeHTe unm Buae Yeprexa
CO37aeTcs HOBbIN CITON C 04epeiHbIM HOMEPOM U ¢ uMeHeM Ckpbimbie 06bekmebl. Ha aToT
CINON NepeHoCcATCs BblAeSNeHHble 06BbEKTEI JOKYMEHTA, Nocrne Yero crnown racutcs. MNpu
NMOBTOPHbLIX BbI30Bax KOMaHAbl BblAENEHHbIE OOBEKTLI NEPEHOCATCS HA 3TOT XKe CIOMN.

lMpo4ue npuknadHbie 6ubnuomeku

1.

Hopa6boTtaHa Bubnuomeka mpy6onpoeodHou apmamypbi (ArmTrub.rtw).
- [o6aBneHbl HOBbIE 3IEMEHTbI:

- 3arteop (knanaH) obpaTtHbIN

- KnanaH npegoxpaHuTenbHbIi NPY>XUHHbBIN dhraHuEeBbIN.

- TosiBMnacb HoBasi KOMNAKTHAA UHCTPYMEHTarnbHasa naHens Tpy6onpoeodHasi
apmamypa. OHa gocTynHa, ecnu 6ubnunoteka TpybonpoeodHass apmamypa
nogkntoyeHa k cucteme KOMIMAC-3D V7. KomnaktHas naHens Tpy6onpogodHasi
apmamypa BKNo4aeT B cebsa cnegylowne naHenu:

- Tpy6onpoeodHas apmamypa - KomaHObI,
- Tpy6onpoeodHas apmamypa - Apmamypa,
- Tpy6onpoeodHass apmamypa - Tpy6hbl.
B Bubnuomeky FTDraw (FTDraw.rtw) no6asneHbl HOBble (OyHKLNN:

- Inv - MuBontoTa (3HayeHve B pagnaHax)
- Arcinv - ApkuHBontoTa (3HayeHve B pagnaHax)
- InvD - MHBontoTa (3HayeHve B rpagycax)

ArcinvD - ApkuHBontoTa (3HayeHue B rpagycax)

B 6nbnunoteke KOMMAC-SPRING (Spring.rtw) nosiBunca Modynb npoekmupoeaHusi u
pacdyema npyxuH kpy4eHusi. OH npegHa3HadyeH Ans pacyeTa NpPYXuH KpydeHus m3
NPOBOSIOKM KPYrNoro ceveHus. Mo okoH4YaHUM pacyeTa BO3MOXHO aBTOMaTUYeCKOe
co3gaHne TPeXMEPHOW MOLENM NPYXUHbI UK ee YepTexa (C Bbibopom crnocoba
noctpoenus). MNpu 3ToM MOXHO 3agaTb TN 3auena.

MosiBunack HoBas MHCTPyMeHTanbHasa naHenb KpenexHbie uzdenusi. OHa JOCTYMHa,
ecnu k cucteme KOMIMAC-3D V7 nogknioveHa Bubnuomeka kpenexa (Constr3d.rtw).
MaHenb KpenexHbie uzdesnusi COOEPXNT KHOMNKM AN BCTaBkn 61BnmMoTeyHbIx Mogenen B
cbopKy, a Takke KHOMKY Bbl30Ba Anarnora KoHurypauum 6mbnmotekn.

N3meHeHUe KoMmsiekma nocmaeku

1.

B komnnekT noctaeku BkntoveH KoHeepmep u3 eCAD e KOMITAC-3D Onsi ne4amHbix
nnam (ecad3dV6.rtw), popMUpyOLLMIA TPEXMEPHbIE MOAENN NeYaTHbIX NnaT ¢
pacnonoXeHHbIMN Ha HUX PagModfieMeHTaMy Ha OCHOBE AaHHbIX, NOMYyYEHHbIX U3 CUCTEM
P-CAD Bepcun 4.5-8.5

UcxogHbiMn hannamm cnyxat dannel opmarta PDIF (nonydeHHblie B cucteme P-CAD
Bepcun 4.5-8.5) - *.pdf unn ASCII PCB (nonyyenHble B cucteme P-CAD Bepcun 2000 -
2002 nnn B CATTP Protel) - *.pcb. PesynbtaTtom paboTbl kKOHBEpTEpPa ABNAETCS hann
KOMIAC-c6opku (*.a3d).

Mocne 3anycka 6GubnmoTekn Nonb3oBaTenb ykasblBaeT MCXOAHbIN dann *.pdf unu *.pcb, a
Takke uUBeT 1 TonwmHy nnatbl. B cucteme KOMIMAC co3gaeTcsa HoBbIv chaiin coopku, B
Hee pobaenalTCA AeTanu: cama nnarta U pagnoanemMeHTbl. MNpu aTom nnaTa co3gaeTcs
KaK yHWKanbHas getarnb, a pagnoanemeHTol 6epyTca u3 oubnuotekn mogenen ecad3d./3d.
OTa 6MbnmnoTeka BXOANT B KOMIJIEKT NOCTaBKN KOHBepTepa. [onb3oBaTtenb MoXeT
peAakTMpoBaTh MMEKLLMECH B HEW Mogenn 1 obaenaTb HoBble. HyxHyto 6ubnunoteky, a
Takke COOTBETCTBME MeXAY dNeMeHTaMu, COAepXXallumMmncsa B UICXoaHOM dhavine, u
OMBIMOTEYHBIMN MOLENAMM MOXHO 3a4aThb NPU HACTPONKE KOHBEPTUPOBAHUS.
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Ecnn B 6ubnuoteke HeT HeobxoaMMbIX MOAENEN, TO pe3ynbTaToM paboTbl KOHBEPTOpA
OyneTt TpexmepHas Moaesnb NevYaTtHon nNnaTthbl C YNPOLLEHHbIM NpeacTaBneHnem
pagMoaEMEHTOB.

Onsa paboTbl c 6UGNMOTEKOM TpebyeTcs OTAENbHO OnslaYMBaemMas IMLEH3UA.
3 komnnekTa NnocTaBKnM UCKIOYEHbI:

Bu6nuomeka noddepxxku gpopmama model (CATIA) (CATIAread.rtw),

CATIP ¢ppe3 (Sapr_fr.rtw).

Bubnunoteka KOMIAC-o6ekm (KObject.rtw) pacnpocTtpaHsieTcs ceobogHo. [Ans ee
Mcnonb3oBaHMA Gonblue He TpebyeTcs onnavyeHHas NUUEH3uns.

Omnuyus eepcuu 6 Plus om eepcuu 6

O6uwue ycoeepuieHcmeoeaHusi

1.

MosiBnnuch cneaytoLime BO3MOXHOCTI NpY NPOCMOTPE CoaepXnMMoro nanok B MpoBogHuke

Windows 2000/XP:

- nokas MMHMaTIOPHbIX n3obpaxeHu cogepxmmoro dannos KOMIMAC-aokyMeHToB B
pexume "OCKn3bl CTpaHuy",

- oTtobpaxeHue ceegeHuit o KOMIMAC-gokymeHTax B ctonbuax Aemop,
Kommernmaputi, O6o3HavyeHue, HaumeHogaHue B pexuve "Tabnuua",

- BbIBOA, paclumpeHHon nHgopmauum o anne KOMIMAC-gokymeHTa B nogckaske,
NOSIBSIIOLLLENCS NMPU HAaBEOEHMM Ha hann Kypcopa MbILLN.

MosiBunachk BO3MOXHOCTb UCMNONb3oBaHMA 3D-maHunynaTopa.

[opabotaH mexaHn3m nepexoaa cuctembl KOMIMAC-3D V6 Plus B 4eMOHCTpaLNOHHbIN
pexum. Tenepb, Korga cucrema obHapyxmBaeT He0OXOAMMOCTb Takoro nepexoaa, Ha
9KpaHe nosiBNgeTcs npegynpexaerve. lNocne atoro cuctema B Te4eHne 5 MuHyT
paboTaeT B OObIYHOM peXMME, YTO NO3BOSSAET COXPaHUTL TEKYLLME LOKYMEHTbI, a 3aTeM
NepexoauT B 4EMOPEXNM.

B onanore HacTponku ynpaBneHus AOKyMeHTamu nosisunacb onuus lMpueodums umeHa
dokymenmoe k UNC, ynpasnstoLias cnocobom 3anmcu bannos, pacnonoXeHHbIX Ha
ceTeBbIX ANCKaX.

lNonb3oeamenbckul uHmepdgelc

1.

MosiBunachk BO3MOXHOCTb COXpaHeHMs MHOPMaLMn O TEKYLLIE HAaCTPONKe OKHa CUCTEMBI
B (parinax npocpunen. CoxpaHeHue n cmeHa npocung NnponssoamMTCcA B Ananore,
Bbl3biBAEMOM koMaHgon Cepeuc - lpocghunu....

MosiBunack Bo3amoxHoCTb fob6asneHns B meHto Cepsuc cuctemsl KOMIMAC-3D V6 Plus
KOMaHZ, 4N4 Bbl30Ba yTUNMT. OTa HAcTpoKrKka NPON3BOANTCS Ha BKNagke Ymunumabli
ananora HacTpoKrku nHTepdenca.

MosiBunacbk BO3MOXHOCTb BbiOOpa CTUNSA 0TOOpaKeHNs afieMeHTOB OKHa CUCTEMbI B
cheumanbHOM auanore, Bbi3biBaeMoM koMaHaon Cepeuc - Bud npusoxeHus.... [pn
NnepBOM 3arnycke CUCTEMbI 3TOT AMAror NosBsSeTCA Ha 3KpaHe aBTOMaTUYECKMN.

KHonka Co3damb peann3oBaHa B BUAE pa3BopadnBaroLLeroca Crnucka TmnoB AOKYMEHTOB.

M3meHunca nopagok paboTbl ¢ KOMMAAKTHbIMU NaHensamMu. Tenepb, YTOObI BKOYUTD
WHCTPYMEHTAanNbHYIO NaHeslb B COCTaB KOMMNAaKTHOM (CUCTEMHOM MW NOMNb30BaTENbCKON),
HeobxoanMo nepemMellaTb 3Ty MHCTPYMEHTanbHYI0 NaHemnb, yaepKuBas HaxxaToun Krasuwly
<Alt>. Korga Bo Bpemsi HanoXeHus naHenemn pagomMm ¢ KYypcopom nosiBUTCA 3Hak "+",
cneayeT OTNYCTUTb KHOMKY MbIK 1 knasuwy <Alt>. Nepemeltaemasn naHens 6yget
BKIMOYEHAa B COCTaB KOMMaKTHOWN.
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TpexmepHoe modenuposaHue

1.

2.

MosBnnucb kKOMaHabl, NO3BONSAOLWME CO34aBaTb NOBEPXHOCTU YETbIpEX TUMOB:
BblaBlinBaHnA, BpalwleHnA, no ce4eHndam, KuHemMmaTn4eckad.

MosiBunnch KomaHabl Y@anumsb epaHu, No3BONsOLWaa yaanatb rpaHy Ten u
noBepxHocTen, u Cwueka nosepxHocmedll, NO3BONAIOLWAS 00bEOUHATL rPpaHMu.

MosiBunack KomMaHaa YcsioeHoe uzobpaxkeHue pe3b6bi, NO3BONAOLLAA CO30aBaTh
n3obpakeHns pe3bObl B TPEXMEPHBIX MOAENsX. N3obpaxeHuns pea3bbbl, CO30aHHbIE B
mMogensax, MoryT ObITb NepeaAaHbl B acCoumMaTmMBHbIE BUAbLI, COAEpXXallme 3T Moaenu.

Mpwn paboTte ¢ TpeXxmMepHbIMU MOAENSAMM NOSBUNACHL BO3MOXHOCTb BBOAA BbIpaXXEHUN,

CBA3bIBAIOLLNX:

— TMepeMeHHble, MpMHaanexawmne pasnmyHbiM 3CKnsam, Mexagy cobon,

- napameTpbl onepaunn mexay cobor 1 ¢ nepeMeHHbIMUY, NPUHagNeXallMmMmn acknsam,

— BHELUHWE NepeMeHHble BCTaBMNEHHbIX B COOPKY aetanen mexagy cobon n ¢
napameTpamm cOopKu.

HopaboTaHa kKomaHga ckpyrneHunsa pebep getanu: nosiBunacbk BO3MOXHOCTb 3a4aHus

NepeMeHHOro paauyca CKpyrineHus.

MosiBMNCA HOBLIM TUMN OpUeHTauun mogenu - Jumempusi.

KHonka OpueHmauyus peanv3oBaHa B BUe pa3BopayMBatoLLErocs CrMcka TMNnos

OpUEHTaLMIn MOAENN.

MosiBunack koMaHaa Beicmpoe omo6paxkeHue UHUL, NO3BONSOLLANA YNPaBnsaTh
PEXNMOM BbICTPOro oTobpaxeHus. MNpu BKIIOYEHHOM PEXMME YCKOPSIETCS OTPUCOBKA
NYHWUIA, n3obpaalowmnx Moaensb.

Fpaghuyeckue OoKymMeHmMbI

1.

MosBunack koMaHaa Aemopa3mep, npegHasHavYeHHaa onsa 6bICTpOFO co3gaHunA
pa3mepoB pa3nnyHbIX TUMNOB. I'IpM 3TOM TUN pa3mMepa ornpegendetcsa cucTtemomn
aBTOMaTMYEeCKN B 3aBUCUMOCTU OT TOrO, Kakme o0 BHEKTbI YKa3aHbil.

MosBunack komaHaoa MecmHbil pa3pe3s, no3sosidrllad co3gaBaTtb MECTHbIE pa3pe3bl Ha
accounaTmBHbIX BUOAX.

MosiBunack koMaHaa Bud ¢ pa3pbieoM, NO3BONAIOLWAS YCIOBHO YAANSATb YKa3aHHYH
YyacTb (4acTu) n3obpaxkeHns B BUAE, a OCTaBLUMECS YacTy NpuaBuraTth ApYr K Apyry Ha
3agaHHoOe paccTosiHue.

Mpy peaakTMpoBaHUM accouMaTMBHbIX BUAOB Ha MNaHenu CBOMCTB NnosiBunach Bknaaka
O61BLekmbI, NO3BONSAOLLAA HACTPOUTL OTOGPaXxeHe 06 BLEKTOB MOAENN B aCCOLMATUBHOM
BUOE.

YepTexy, cogepallemy accoumaTuBHble BUAbI TPEXMEPHOW MOAENN, aBTOMAaTUYECKM
npuceamBatoTcsa aTpubyThl, B KOTOPbIX COAEpPXKaTCst CBEAEHUS 0 Macce moaenu. Ecnv npu
co3gaHun mogenu ee matepuan 6bin BeldopaH 13 cnpasoyHuka JIOUMAH: Mamepuanbi u
copmameHmbl, TO B YepTexe hopmumpyeTcsa Takke aTpubyT, cogepallmi cBegeHns o
maTepuane.

MosiBunack BO3MOXHOCTb aBTOMaTUYECKOro NpepbiBaHUs LUTPUXOBOK N NIMHUA,
nepekpbiBaeMbIX pa3aMepHbIMU CTPeNKaMn, pasMepHbIMU HAAMUCSAMU U 0603HAYEHNSIMU -
O4YUCTKM POHa Nog 3TUMKN OOBbEKTaMK. YMonyaTeNbHas HacTpPonKa o4McTkM oHa ang
TEKYLLEro 1 HOBbIX rpadonyecknx JOKYMEHTOB NPOM3BOAMTCA B AManore HacTPOWKM
oTobpaxeHus nepekpbiBaloLLmMxca 06bekToB. [Mpn HE06X0AMMOCTM OUUCTKY MOXKHO
BKITHOYUTb UNN BIKMNIOYNTD ANS KAKO0ro pasMmepa unm o6o3HayveHnsi B OTAENbHOCTH.

MosiBunacek komaHaa Oceeast IUHUSI MO O8YM MOYKaM, NO3BONSAOLWAA NOCTPOUTL
OCEBYIO JTIMHUIO, YKa3aB TOYKM ee nepeceyeHns ¢ KOHTypom getanu. lNMocne aToro
aBTOMaTUYECKN CTPOUTCH OTPE30K OCEBOW MMHUU, BbICTYNAOLMIA 32 YKa3aHHbIE TOUKM.
3apaHue ymon4yartenbHbIX NapamMeTpoB OCEBOW NUHUKU NPOU3BOANTCS B Auarnore
HaCTPOWMKN OCEBOWN NIUHUN.
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10.

11.

12.

13.

14.

15.
16.

Mpw co3gaHnn 0603HaYEHUs LieHTPa C NOMOLLbI OJHOUMEHHOW KOMaHdbl NoABMUMIAach
BO3MOXXHOCTb HACTPOWKM NapaMeTpoB 0603HaYeHus.

MosiBMNack BO3MOXHOCTb OTOBpaXKeHUs PSAOM C KYPCOPOM reOMEeTpUYECcKMX NnapamMeTpoB
06BEKTOB MpY UX CO3AaHMK 1 peaakTMpoBaHun. Onuus, ynpasnsiollas oTobpaxeHnem
napaMeTpoB, pacrnosioxeHa B Auarnore HaCTPOWMKK Kypcopa.

MosiBuNachb BO3MOXHOCTb OKPYINEHMS IMHENHBLIX BEMUYMH 4O 3HAYEHWUI, KPATHbIX
TeKyLleMmy Lary Kkypcopa. [nsi BKNOYEHNs: U OTKIIOYEHNST peXXrMMa OKPYrNEeHUst CRyXUT
kKHornka OkpyasieHue Ha naHenn Tekywee cocmosiHue.

B ananore HacTpolikn napaMeTpoB TEKCTa TEXHUYECKNX TpeboBaHMiA 4N HOBbIX U
TEKyLLero YyepTexa nosiBunach onuus YcmaHaenueams HyMepauyuro npu co3faHuu.
BkntoueHne ee o3HavaeT, YTo Npu BBOAE NYHKTOB TEXHUYECKUX TpebGoBaHM oHN ByayT
aBTOMaTUYEeCKN HYMepoBaTbCS.

Bo Bcex ananorax, cogepxalux Crmnckn ctunen (NMMHUA, LUTPUXOBOK, TEKCTOB), a Takke
CNNCKM OCOOPMIIEHUI U CTUNEN crieundukalmi, nepedHn cTtunen n opopmMmneHnin
3ameHeHbl Tabnuuamu u3 aByx ctonbuos: Umst cmunss n Homep. Ctunu (odpopmMmneHns) B
Tabnuuax mMoryT 6bITb OTCOPTUPOBAHbLI MO UMEHAM UK NO HOMEPaM.

B ananorax pa6oTbl ¢ 6ubnmotekamu ctunein, odopMneHnin n aTpubyToB HaanMcK Ha
KHOMKax 3aMeHeHbI NMMKTOrpaMmmamu.

Bo Bcex ananorax, rae nponssoguTcs BblGop ohopMneHns JOKyMEeHTa Unm CTuns
cneundumkauumn ns 6ubnunotekn *lyt, pasBopadnBaloOLLNACA CIMCOK OPOPMMEHNI (CTUNEN)
3aMeHeH KHOMKOW C MHOTOTOYNEM.

MosaBunuch oBe HoBbIE NoKanbHble NpuBA3kn: KacaHue n Hopmarnes.

HopaboTaH npouecc NpocMOTpa CBA3EN U OrPaHNYEHN NapaMeTpPU3oBaHHbIX
rpadmyecknx o6bekToB. Tenepb, YTOObl NPOCMOTPETL OrpaHUYEHUs cneayLero
006beKTa, He HY)XXHO BbI3blBaTb KOMaHAy Yka3zamb 3aHoeo. TpebyeMbln 06beKT crieayeT
MPOCTO yKa3aTb MbILLILIO B OKHE JOKYMEHTa.

lMpedeapumenbHbIl NpocmMomp nepeo nevyamsio

1.

2.

MosiBunack BO3MOXHOCTb OHOBPEMEHHOIO BblAENEHNS1 HECKONbKUX [JOKYMEHTOB U
NMPUMEHEHUSI K HUM KOMaH NepeMeLLeHnsl, NOBOpOoTa, MaclLTabupoBaHns, yaaneHus.
MosiBunack BO3MOXHOCTb M3MEHEHMS MacluTaba oToOpaeHWs LJOKYMEHTOB B OKHE
npeaBapuUTeNbHOro NPOCMoTPAa.

MosiBUnack BO3MOXHOCTb NeyaTh YacTu JOKYMEHTa, OrpaHUYeHHOM NPsiIMOYroflbHUKOM
MPOM3BOSIbHLIX Pa3MepOB.

MosiBUnack BO3MOXHOCTb yaaneHus U3 NpeaBapuTenbHOro NpocMoTpa OTAeNbHbIX NMUCTOB
TEKCTOBbIX JOKYMEHTOB 1 crieumnduKaumin ¢ MOMOLLbI0 KoMaHabl Y0anumb AoKkymeHm u3
npocmompa.

Umnopm u akcnopm

1.

2.

MosiBunack BO3MOXHOCTb YTeHUs PROXY-001ekToB, cogepxalmxca B hannax doopmara
DXF(DWG).

B omanore HacTpownkm napameTpoB nmnopTa ¢annos opmata DXF(DWG) nosisunacbh
Bknagka lMonunurus, no3BonsaoLwlasl HactpamBaTb YTeHMe oobekToB TMna "MonunuHng".

MosiBunack BO3MOXHOCTb YTeHUs dhannos popmata SAT, 3anncaHHbIX B 7 U 8 Bepcusax
aToro copmara.

Cﬂp&BO'-IHUK Mamepuasios

B rpynny Jleums! u nneHku nunkue fobasneHo 18 mapok matepuaros.
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N3MeHeHuUe KoMrisieKkma nocmaeku

1.

M3 koMmnnekTa noctaBku naketa 6ubnmotek CeapHble webl NcknioydeHa bubnuomeka
KOHCMpPYKmMueHbIX 35ieMeHmoe ceapHbix weoe (Welding.rtw). Bmecto Hee
noctaBsnsetcs MeHedxep wabnoHoe (NogpoGHee CM. HUXe).

B komnnekT noctaBku BkntoveHa 6ubnuoteka KOMIAC-o6ekm (KObject.rtw),
NO3BONAOLLAA BCTaBNATb B JOKYMEHTbI 00BbEKTbI - (PparMeHThbl U3 cneumanbHbiM 0b6pasom
noarotoeneHHbix KOMIMNAC-61bnmoTek 1 co3gasaTb Ha OCHOBE NOMNYyYEHHbIX JOKYMEHTOB
CTpouTenbHblE CMETbI U crneumdukaummn (nogpobHee cM. HUXKe). B kKoMnnekT noctaBku
BXOOAT HECKOJSbKO rOTOBbIX OMONMOTEK OOBEKTOB, B TOM Yucre bubnnoTteku, Bxoadwme B
cocTtaB naketa CmpoumernbHble koHcmpykyuu. lMpogunu.

Onsa pa6otbl ¢ 6uénuorekon KOMIAC-06beKT TpebyeTcAa Hanuune NULUEH3Mu Ha
paboTy c nakeTom 6ubnmMotek CmpoumenbHbie KOHcmpykyuu. lpogunu (cM. HuXxe).
B KOMNneKT NOCTaBKM BKITHOYEH NakeT 6nbnuotek CmpoumersibHbie KOHCMPYKUUU.
lMpogbunu (nogpobHee CM. HUxe).

[Ona paboTbl ¢ nakeTomM 6MGNMoTek TpedbyeTcA oTAENLHO onfaymBaemMas NIMLEH3UA.
B komnnekT noctaeku BknoyeH OpaaHu3amop npoekma - CEpBUCHOE paclunupeHune
KOMITAC-3D V6 Plus, dyHKUMOHMpYOLLEe B ero nporpaMmHon cpege. Ope2aHu3amop
npoekma opueHTMPOBaH Ha COBMECTHYIO paboTy ¢ bubnmoTekamu, npegHa3HayYeHHbIMU
ANSA NPOEKTMPOBaHUSA C UCNONb30BAHMEM CTPYKTYPbI 30aHNS. BO3MOXHO Takke
He3aBMCUMMOe ncnonb3oBaHne OpeaaHu3amopa npoekma (NnogpobHee CM. HUXE).

Onsa paboTtbl ¢ Op2aHU3amopom npoexkma fMLEeH3nsa He TpebyeTcs.

Bubnuoteka KOMIAC-SHAFT 3D (Shaft3d.rtw) nepevmeHoBaHa 8 KOMIAC-SHAFT 3D
V6.

B komnnekT noctaBku BkntoveHa 6ubnunoreka KOMIAC-SHAFT 2D V6 (Shaft.rtw).
MoapobHee - cMm. HUXe.

Ansa paboTbl c 6UGNMOTEKON TPebyeTca OTAENbHO OnNfaYMBaemMas IMLEH3UA.

B koMmnnekT noctaBku BKkNtoYeH nakeT bubnuotek dsremeHmsi cocydoe u annapamos. B
nakeT BOLUMN:

- bBu6bnuomeka anemeHmoe cocydoe u annapamos (Tank.rtw), paHee
nocTaBNsABLIAACSA OTAENbHO,

- HoBas bubnuoteka Jlroku cocydoe u xumudeckux annapamos (LidsOst.rtw),

- HoBasi bubnuoTeka M3denus KpenexHbie Oisi ghraHyeebix coeOUHeHUll
(constrOst.rtw).

Ona pab6oTbl ¢ nakeToM 6MGnNMoTek TpebyeTcA oTAENLHO ONnfaYMBaeMas NULEH3UA.

lNMpuknadHbie 6ubnuomeku

1.

CyuwiecTtBeHHO aopaboTtaHa Bubnuomeka ompucoeku nnaHoe 30aHull U COOpyXeHul

(Arch.rtw).

- [lpw BbINONHEHUN KOMaHAbI As1eMeHm o2paxk0arouwux KOHCMPYKUUl nosiBunacb
BO3MOXHOCTb NpeaonpeaeneHnst BeNu4MHbl cMeLLeHnsi 6a3oBomn NIMHUN.

- Tpw BbiNonHeHUU kKomaHa Cemeka NpsiMbIX KOOPOUHaUUOHHbIX oceli, Cemka
KOHUeHmpu4eckux/paduasbHbIX KOOPOUHaYUOHHbIX ocell NOsIBUNach
BO3MOXHOCTb OnpeaenaTh HadanbHyr Mapky A58 nocnegoBaTenbHOCTU
KOOpAMHAUMOHHBLIX OCEN 1 3afaBaTb HanpaBneHne MapkMpoBKK OCEMN.

- [lpw BbiNnONHEHUN KoMaHabl Cemka nNpsiMbix KOOPOUHaUUOHHbIX ocell NosiBunach
BO3MOXHOCTb OTOOpaXXeHUSA TONbKO BEPTUKASbHbBIX UMW TOSNbKO rOPU30HTaNbHbIX OCen
CETKWN N YCTAHOBKM UX AJINHbI. OTO NO3BONSIET NPUMEHSTb MHCTPYMEHT CETOK Npu
OTPUCOBKE OCeW Ha pa3pesax 1 pacagax.

- [lpwu BbiNonHeHMn komaHa Cemka npsiMbIX KOOPOUHaUUOHHbLIX ocel, Cemka
KOHUeHmpu4eckux/paduasbHbIX KOOPOUHaYUOHHbIX ocell NosBUNach
BO3MOXXHOCTb aBTOMAaTMYECKOro "passefeHna” 3aKOHLOBOK OCEN C MapkaMu B cnyyae
pacnonoXeHMs CMEXHbIX OCEN C HaNoXXeHNeM 3aKOHLIOBOK.
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— W3meHeH yron oTkpbiBaHWS ABEPU Ha NraHe: yCTaHoBMNEeHo 3HadveHure yrna 30
rpagycos.

- B cnucke npeaBaputenbHON YCTAaHOBKKU Crost pa3MmeLleHnsa obbekta bmbnmoTtekm
MOXeT OTOOpaXKaTbCs Kak NOSHbI HAbOop CroeB TEKYyLLEero AOKYMeHTa, Tak 1 Bblbopka
Cnoes, OTHOCALWMXCA K Tekywen [pyrne (3maxy). YcTaHoBKa Tekywien [pynmbi
npoussoantca B OpeaHuzamope npoekma (cM. pasgen bubnuomeku). PyHKLUMSA
OOCTyNHa Npu geaktueaumm nepekntoyatens lMokasbieamb HeeuduMble C/IOU B
ananore Hacmpoltika Op2aHu3zamopa npoekma. [1py 3TOM Tekyllee COCTOSHME Cros
(cKpbIT/32a0N0OKMPOBaH) B CINCKE MOKa3aHO NMUKTOrPaMMON.

- PeanusoBaHa nHTerpauus ¢ bubnuotekonn KOMIMTAC-O6bekm (cm. pa3gen
Bu6nuomeku). Ee komanapbl npu pabote ¢ Bubnuomekoli ompucoeku niaHoe
30aHul u coopyXeHul MOXHO BbI3BaTb U3 rpynnel O6bekm.

- bubnuoTeka dparmeHToB Bubsruomeka munoebix y3/108 cmpoumesnbHbIX
KOHCmMpyKuuu vogmduumpoBaHa st obecneveHnst ee Mcnonb3oBaHus npu paboTe ¢
onbnunotekon KOMIMAC-0O6Bekm. Hoeoe nmsi channa oubnuotekn - 01 Ymennernue
KoHcmpykuyuu.lIfr.

- CnpaBo4Hasi cuctema koHBepTupoaHa B doopmat WinHelp 2000.

B Bubnuomeke pedykmopoe (reductor.rtw) B pasaen Pedykmopb! yunuHopu4deckue

Aob6aBneHbl peaykTopbl 3ybuaTtble LMnuHapuyeckue aByxcTyneHyartole Tuna 2L2-100H,

2112-125H, 2L12-160H HaBecHoro (HB) u HacagHoro (HC) ncnonHeHun nponssoacTea
Maikonckoro 3asoga "S8APEM" (noctasLymk - HIML, "MNpuBogHasa TexHuka").

HopaboTaHa 6ubnmnoteka KOMIAC-Spring: dyHKLMOHaN BBOAa MaTepuana npyxuHbi
BblAeneH B 0TAeNbHbIM Mogynb. C ero NoMOoLb0 MOXXHO Kak BBOAUTbL Matepuarnbl
BPYYHYIO, TaK 1 BblbMpaTb Mx U3 cnpaBoyHuka JIOLMAH: Mamepuanbl u copmamMeHmbil.
Hopa6boTtaHa Bubnuomeka mpy6onpogodHol apmamypbi (ArmTrub.rtw).
— B cBasu c uameHennem NOCT nobaBneHbl HOBbIE 3MEMEHTbI:
OTtBog kpyTousorHytein FOCT 17375-2001,
3arnywka annuntnyeckas MOCT 17379-2001,
TpoliHuk paBHonpoxoaHbln/nepexoaHbin FTOCT 17376-2001,

- lNepexog koHueHTpudeckun MOCT 17378-2001,

- lMepexopg akcueHTpudeckun MOCT 17378-2001.

— OHun 3amMeHnnun anemeHThbl, cooTBeTcTBytoWwmMe ctapbiM FTOCT (ot 1983 roga).
- [losBuncs HoBbIn anemeHT OTBoA KpyTOoM3orHyTeii FTOCT 30753-2001.
MosiBuNack BO3MOXHOCTb pa3melleHns komaHa bubnuomeku kaHaeok Onsi KOMITAC-
3D (Ditch3D.rtw) B BUae KHOMOK HA UHCTPYMEHTasbHbIX NaHensax.
ﬂopa60TaHa onbnnoteka KOMITAC-SHAFT 3D V6 (Shaft3d.rtw):

dyHKUMOHaN BBOAA MaTepuana Moaenu 1 aNeMeHTOB BblAeneH B OTAENbHbI MOAY b.
C ero NoMoLLbO MOXHO Kak BBOOUTb MaTepuarbl BPYYHYH, Tak U BblonpaTtb UX U3
cnpasoyHuka JIOLUMAH: Mamepuarnbi u copmameHmsl. ViveeTcsa Takxke
CTaHOapTHbIN Habop maTepumanos.

— PeanusoBaHa BO3MOXHOCTb NPUBA3KN CUIT U MOMEHTOB K MOAeNnn Bana.

— T[losiBUnacb BO3MOXHOCTb pa3meleHna KomaHg ombnunoTtekn B Bunae KHOMOK Ha
MHCTPYMEHTAalbHbIX NaHendax.

HopaboTtaHa Bubnuomeka npoekmupoeaHusi cucmem eeHmunsayuu (Ventilation.rtw):

- [o6GaeneH HoBbIV anieMeHT KnanaH oeHe3adepXkusarowiull, ycTaHaBNIMBAEMbIN Ha
BO34YXOBOAbl NPSMOYrOfIbHOMO U KPYrIoro cevyeHust.

- WameHeH nHtepderic nogbopa Bosgyxopacnpenenutenen (nnacgpoHoB).

- YcoBepleHcTBOBaH Pedakmop 6a3bl OaHHbIX.

- VcnpaBneHbl He4OCTaTKW, 3aMeYeHHbIe B NpeablayLLen Bepcun.

— [JopaboTaH nHTepdenc ombnuotekn.

- BbinonHeHa koHBepTauus CnpaBoyHon cuctembl B oopmat WinHelp 2000.
Hopa6botaHa Bubnuomeka Cl1[JC-0603Ha4yeHuli (spds.rtw):
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10.

11.

- [losBMNMCb HOBblE KOMaHAbI:

- JluHusi-ebIHOCKa 2pebeHYamasi,
- JluHuUs1-ebIHOCKa UerHasi,

- Mapkep ykrioHa,

- Mapkep yHueepcasnbHbI.

- B cnucke npegBaputenbHom ycTaHOBKKM Crost pasMeLLeHnst o0bekTa GubnmoTeku
MOXeT OToOpaXKaTbCs Kak NOSHbI HAbop CrNoeB TEKYLEro AOKYMeHTa, Tak 1 Bblbopka
Crnoes, OTHOCALWMXCA K Tekywen [pyrne (3maxy). YcTaHoBKa Tekywien [pynrbi
npoussoantcsi B OpeaHuszamope npoekma (cM. pasgen bubnuomeku). PyHkumA
OOCTynHa Npu geaktueaumm nepekntoyartens lNMokassieamb HegauduMble C/I0U B
ananore Hacmpotka Op2aHuzamopa npoekma. [py 3TOM Tekyllee COCTOAHME Cros
(CKpbIT/326N0KMPOBaH) B CNUCKE NOKa3aHO NMUKTOrPamMMOn.

- [losiBunacb BO3MOXHOCTb MPOCTAHOBKN pa3MepHOM Lienun napannenbHo
KOHCTPYKTUBHOMY 3fIEMEHTY.

- WcnpaBneHbl HegocTaTku, 3aMeYeHHble B NpeablayLen Bepcun.

- [opaboTaH nHTepdenc bubnmorteku.

- BbinonHeHa koHBepTaums Cnpaso4vHon cuctembl B oopmaT WinHelp 2000.

Hopa6botaHa KoHcmpykmopckasi 6ubnuomeka (constr.rtw):

- B cBsasu c nsmerHenmnem NOCT anemeHT Weennepbi FTOCT 8240-89 3ameHeH
anemeHToMm Leennepwi FTOCT 8240-97.

MeHedxep wabsioHoe NpefHa3Ha4YeH Ans co3gaHns U BeaeHus 6ubnmoTek wabnoHoB
aetanen n oparMeEHTOB U UCMONb30BaHNA 3TUX Bnbnuotek npm pabote B cpege KOMIAC-
3D V6 Plus.
Mpwn BcTaBke wabnoHa B akTuBHbIN KOMIMTAC-0OKyMEHT Nonb3oBaTellb MOXET
npucBamBaTb NepeMeHHbIM WabnoHa 3HavyeHnsa n3 ganna MS Excel, cBa3aHHOro ¢ aTum
wabnoHoM. [Nonb3oBaTenb MOXET CaMOCTOATENBHO KOMMMEKTOBaTbL Gubnunoreky,
co3faBasi Aetanuv unu parmMmeHTbl, Tabnuubl NapameTpoB U yCTaHaBNMBas CBA3M MeEXAy
HumKn. OgHomy danny MS Excel moxeT 6bITb MOCTaBNEHO B COOTBETCTBUE HECKOMBKO
dannos getanen unu parmMeHToB n3 6UbnMoTek LWabroHOB.
B komnnekt MeHeOxepa wabsioHoe8 BKIOYeHbl ABe OMONMoTeKkn LabnoHoB:
- Ceapka, cogepallas wabnoHbl, co3gaHHble B cOoTBETCTBUM O cneayrowmmmn FOCT:

- [OCT 5264-80,

- FOCT 14771-76,

- FOCT 8713-79,

- FOCT 11533-75,

- FOCT 11534-75,

- [OCT 16037-80,

- FOCT 23518-79,

- FOCT 14806-80.
- Demo, cogepxaliasn obyvatrowme maTepumanbl, KOTOpble MOryT 6biTb NONE3Hbl ANg

co34aHund Nonb3oBaTeNbCkux 6ubnuoTek WabnoHoB..
Onsa pabotbl MeHedxepa wabnoHoe HeobxoaMMo, YTOObl Ha KOMMbloTepe Obina
ycTaHoBneHa nporpamma MS Excel 97 unu MS Excel 2000.
Bubnunoteka KOMIAC-0O61ekm no3BonsieT 00beanHATb pasHOPOAHY nHdopmauunio 06
o6bekTax: ndobpaxeHue (pacTpoBoe, XxpaHsiLeecs B dpanne *jpg, n BEKTOPHOE -
NPOEKUMOHHbIE U yrpoLLeHHble BUAbI, XpaHawmecs B KOMIMAC-dparmeHTax,
obbeanHeHHbIX B 6nbnunotekun), cumonbHoe o6o3HadveHune ("o6o3HauveHue no NTOCT") n
onucaHune (xpaHsweecs B channe *.pdf Adobe Acrobat). Kpome Toro, o6bekty MOXHO
COMOCTaBUTb NPOM3BOSbHbIV Habop aTpnbyToB, COAEPKALLNX Pa3NNYHbIE XapaKTEPUCTUKN
aToro obbekTa.
O6o3HayeHne u aTpubyThl 00BEKTA, @ TAKKe CCbINKM Ha ero N306paXkeHust 1 onucaHue
XPaHATCH B yrnpaBnsoLwem danne aTpubyToB, MMEIOLLEM paclunpeHnune edb.
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12.

13.

14.

15.

OpeaHu3amop npoekma peluaeT criefyowmne sagadn:

— [lpegocTtaBneHne eaNHOro NoMb30BaTENbLCKOro MHTEepdenca Anga co3ganus, yaaneHma
1 onpegeneHnsa napaMeTpoB BUOOB 1 Cnoes, obpasytoLmx npoctpaHcTeo KOMIMAC-
yepTexa.

- [lpegcTtaBneHne CnoeB Kaxaoro Buaa Yyeptexa B Buae ABYXyPOBHEBOW CTPYKTYpbI:
rpynn v nogrpynn. Kaxagas rpynna unv nogrpynna - 3To codeTaHne onpenerieHHbIX
nonb3oBaTesieM COCTOSIHUI CrnoeB (BUANMbIA/CKPbITbINA, (DOHOBbLIM/aKkTUBHbLIN). Bbibnpas
TY UK MHYLO rpynny (MOArpynny), Nonb3oBaTenlb MOXET ObICTPO N3MEHSTb COCTOSIHMS
Crnoes TeKyLlero B1aa 1, cregoBaTenbHO, U3MeHATb Habop 06BHEKTOB,
OoTOoOpaxarLmMXcs Ha aKpaHe.

3ameuaHue. Vicnono3osaHve Opa2aHu3lamopa rnpoeKkma B CTPOUTENbHOM
NPOEKTMPOBaHUKN NogpasymMeBaeT ypaBHUBaHWE NOHATUIA [pyrnna crnoee n Yacmes 30aHus,
COOpYyXXeHusi (3Tax, OTMETKA, YaCTb KOHCTPYKTMBA), a Takke [Todzpynna crioes n Yacmeb
epachuyeckol UHgopmayuu, oTpaxaroLwen apxXUTEKTYPHbIE U MHXEHEPHbIE PELLEHNS B
pamMKax YacTu KOHCTPYKTMBA M OTHOCSALLAsACS K OOQHOMY pasfeny npoeKkTMpoBaHuA
(apxuTeKTypHblE peLLeHUs, aNeKTpocHabxeHne v T.N. B Npeaenax, Hanpumep, ataxa nnm
OTMETKM).

OpzaHu3amop npoekma obecne4ynBaer:

- B03MOXHOCTb HaszHa4eHus aTpmbyToB rpynne cnoes. [Mpu 3TOM, ncxoasa n3 paBeHcTBa
noHaTUn [pynna crnoee n 3max, rpynne MOXHO Ha3Ha4YnUTb ABa aTpubyta: Ommemka
ypoeHsi u Bbicoma amaxa.

— bBbicTpbI Nnepexog oT ogHOM rpynnbl (MoArpynnbl) CNOEB K Apyron ¢ noMmowbio [Jepeea
npoekma, otobpaxatoLerocs B cneumansHOM okHe. pu nepexoage oT OAHOro
yepTexa Kk gpyromy B [lepeee npoekma otobpaxaeTcsa CTPYKTypa NpoekTa,
COOTBETCTBYHOLLAA aKTUBHOMY YepTeXy.

- Bo3moXxHOCTb coxpaHeHUus NpoekTa B dpanne *.xml. 3TOT NPOEKT BNOCNeACTBUN MOXHO
CKONMPOBAaThL B APYron YyepTex ansa 6bicTporo nepeonpeaeneHms ero CTpyKTypbl.

B coctaB naketa CmpoumersibHble KOHcmpykuyuu. lMpoghunu BxogsaT cnegyowime
onbnuoTtekn hparmMeHTOoB:

- [lonHbiti kamanoe npodpuneii FTOCT (01 MonHbil kamanoe npoguneu FOCT.Ifr)
- CTO ACYM 20-93 (02 CTO ACYM 20-93.Ifr)

- CokpauweHHbIU copmameHm (03 CokpauwjeHHbIlU copmameHm.Ifr)

- Cmapbie copmameHmsi (04 Cmapsbie copmameHmel.Ifr)

BubnnoTtekun cneumanbHbiM 06pa3oM HAaCTPOEHLI U CTPYKTYpUpoBaHbl. bnarogapsa stomy
BCTaBKa (hparMeHTOB M3 HUX BO3MOXHa C noMoLbio 6ubnnotekn KOMIMAC-O6bexkm,
paboTa C KOTOPOW CTaHOBUTCS AOCTYMNHA NPWU NOKYMNKe NMUEeH3nn Ha paboTy ¢ nakeToM
CmpoumenbHble koHcmpykyuu. lpodchunu.

Bo3moxHa Takke BcTaBka oparMeHTOB 06bl4HBIM 06pa3oM - HENOCpPeaCTBEHHO M3
onbnunorek.

bubnunoteka KOMITAC-SHAFT 2D V6 Bknto4vaeT B cebst Bce BO3MOXHOCTU OMONNOTEKM
KOMITAC-SHAFT Plus (ShaftPlus.rtw), a Takke mogynbs KOMIMAC-ShaftCalc. OH
npeaHasHayeH ans pacyeTa BanioB U NOALLMMHUKOB, CMOAENMPOBaHHbIX B OMbnnoTteke
KOMITAC-SHAFT 2D V6. Kpome Toro, 6ubnuoteka KOMIMAC-SHAFT 2D V6
NHTEerpnpoBaHa co cnpaeo4yHukom JIOLUMAH: CmaHdapmHbie u3denus.

3ameuaHue. Ecnu y Bac ecTb nnueH3us Ha paboty ¢ 6ubnunotekonn KOMIAC-SHAFT
Plus, 10 Bbl MOXeTe nonb3oBaTbcs eto U B KOMIMTAC-3D V6 Plus. Bo3MOXHO Kak
pefakTMpoBaHne NMELLNXCA N306paKeHUN, NOMYYEHHbIX C MOMOLLbIO 3TON BUBMoTeku,
Tak 1 cosgaHue HoBbiX. CnegyeT, ogHako, UMEeTb B BUAY, YTO MO yMONYaHuIo npu paboTe ¢
KOMITAC-3D V6 Plus 6ubnmoteka KOMITAC-SHAFT Plus otcytcTtByeT B MeHemxepe
onbnuotek. Mpn HEOOXOOUMOCTU Bbl MOXETE NOOKITHOUNTDE €€ BPYYHYHO.
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Omnuyus eepcuu 6 om sepcuu 5.11R03

lMonb3oeamenbckuli uHmepghelic

1. PeanusoBaHbl nepemellaemble NaHenm NMHCTPYMEHTOB.

2. BO3MOXHO n3MeHeHne coctaBa KOMaHA Ha NaHensax u B [MaBHOM MEHH0.
3. BoamoxHo gobaBreHne norb3oBaTenbCKUX naHeneun.
4

. BBegeHa KomnakTtHas naHenb - 0coObIN 06BHEKT, HA KOTOPOM MOXHO PasMeCTUTb HECKOSBbKO
WHCTPYMEHTanbHbIX NaHenen. [Joctyn K HAM OCYLLECTBNAETCA KHOMKaMu-NnepekniovaTensamm
naHenen. AHanor B KOMIAC 5 - HcTpymeHTanbHas naHenb v NaHene nepekntoyeHms.

5. Bo3moxHa HacTpoWnka KnasuLl-yckopuTernen s Bbl30Ba KOMaHA,.

6. BmecTto CTpokn napameTpoB 06bekToB BBeAeHa [1aHenb cBONCTB. Pexunm paboTobl n
nonoxexue MNaHenu CBONCTB MOXHO MeEHATb. B 3aBncuMocTu oT pasmellenns MNaHenn
CBOWCTB €€ 3M1EMEeHTbI pacnonaratTcsa B cTonbew unm B CTPOKY.

06u4ue ycoeepuweHcmeo8aHus

1. PeanusoBaHa 3an1cb 4OKYMEHTOB B pactpoBbie oopmatel BMP, TIFF, GIF, JPEG, PNG,
TGA (no komaHge CoxpaHUTb Kak...).

2. MosiBUNacb BO3MOXHOCTb CO34aHNsA JOKYMEHTOB MO WabnoHam.

3. BoamoxHa 3anncb gokymeHtoB KOMITAC-3D V6 B hopmaTt KOMIMAC 5.11R03.

TpexmepHoe modesniuposaHue

1. YcoBepLueHCTBOBaH NpoLecc 0TobpaXeHnsa TpexmMepHbIX Mogenen: yBennyeHa CKopocTb
opMMpPOBaHUS N30BPaXKeEHMS 1 "NNABHOCTL" BpaLlleHUS MOAENN.

2. B komaHgax HanoxeHus conpskeHui gobasneHa onuna OpueHmauusi, No3BonstoLwas
Cpasy B NPOLIECCE HaNOXEHNA CONpsKeHNa 3adaTh B3aUMHYI0 OPUEHTaLMI0 COMpsraeMbix
KOMIMOHEHTOB.

3. OopaboTtaHa onepauus CkpyaseHue: nosisunach onuus AemoonpedesieHue coxpaHeHus!
kpomku. OHa NO3BONSAET BKIIOUMTb aBTOMATUYECKMIA BbIGOp cnocoba NnocTpoeHus
CKPYIIEHNs B Cry4asx ero nepeceyeHnst ¢ COCEAHMMN rpaHsaMu.

4. MNosiBMNacb BO3MOXHOCTb YKa3blBaTb NPOEKLMOHHYIO UM BCNOMOraTernbHYH NOCKOCTb B
KayecTBe ONOpHON ANt NOCTPOeHUs oTBepcTus (onepaunss Omeepcmue). Kpome Toro,
BO3MOXXHa CMeHa HanpaereHnsi NOCTPOEHMs OTBEPCTUS.

5. MNpw co3gaHnM MaccrMBOB 3NIEMEHTOB AeTarnew no ceTke NosiBunach BO3MOXHOCTb 3aaBaTb
HanpaBrieHne oceln CeTkM ykasaHneM obbekToB (pebep, ocen 1 T.4.).

6. [1nsa yckopeHusi co3gaHus 1 nepecTpoeHnss MacCcMBOB 3fIEMEHTOB AeTarnen B onepaumsix
CO3[aHUSA MacCcMBOB NOSABMUIIACh ONUMS reomeTpuyecknini maccus. NMpu ee BKIOYEHUM
KOMMPYITCA TOMBKO rpaHn 1 pebpa NCXOOHbIX 3NEMEHTOB, KOMMPOBaHUE UCXOOHbIX
onepauumn 1 Ux napameTpoB He MPOM3BOAMUTCS.

7. MNogaBmnacb BO3MOXHOCTb UCMNOSb30BaHNS UMNOPTUPOBAHHOM NOBEPXHOCTU B Ka4YeCcTBe
NOBEPXHOCTU OTCceYeHus. B cBa3un ¢ aTum onepaums CeyeHue n10CKOCMbIO
nepevmMmeHoBaHa B CeyeHue noeepxHocmabio.

8. HanmeHoBaHue opueHTaummn M3omempusi 3ameHeHo Ha U3omempusi XYZ. [Jlob6aBneHbl
HoBble opueHTauuu: Usomempust YZX v U3omempust ZXY.

pagpudeckue AoKymeHMbI

1. NMopnepxmBaeTcsa BctaBka OLE-06bekTOB, a Takke BCTaBka 06beKTOB Yepes bydep obmeHa
Windows.

2. YcoBeplueHCTBOBaHa BCTaBka B JOKYMEHTbI pacTpoBbIX ¢halrnos.
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Umnopm u akcrnopm

1.
2.

PeanusoBaH akcnopT TpexmepHblx Mogenen B popmaT VRML.

Mpn umnopTte TpexmepHbIX Mmogernen us popmata IGES peanusosana "clumska"
NoBepXHOCTeN (ecnun B UCXOAHOM dhavine CyLecTBYIOT NOBEPXHOCTH, obpasyoLne
3aMKHYTYI0 obnacTtb, TO nocne nMmnopta obpasyeTcs Teno, orpaHN4YeHHOE 3TUMU
NOBEPXHOCTAMMN).

N3meHeHus

MeHeOdxep 6ubnuomek

OkHo MeHepxepa Tenepb coaepXut Bknagku. Ha ogHon ns Hux (bnbnuotekn KOMIMAC)
nokasaHa cTpyktypa MeHemxepa 6ubnuotek. Ha octanbHbix Bknagkax MeHegxkepa
oTobpaxaeTcs CoAepXMMOe NOAKMIOYEHHbIX Ha AaHHbI MOMEHT B1MBnMoTeK oparmMeHToB,
MoZenen n NnpuknagHbix 6ubnunoTtek, paboTtarLwmx B pexume naHenu. KomaHabl
ynpaeneHust bubnuotekamu (NogknoyeHne, BeIGop pexrnma paboTsl 1 Ap.) N HACTPONKK
oTobpaxeHns aNeMeHTOB Ha BKnaakax MeHegkepa, a Takke KOMaHAbl CO30aHNS U
penakTnpoBaHust BMbNMoTek JOKyMeEHTOB (Mogenen n pparmMeHToB) HAaXOAATCH B
KOHTEKCTHbIX MEHIO BKIaAoK.

Pa6oma c ypagHeHUsIMU U nepeMeHHbIMU

B KOMIMAC-3D V6 nosiBunocb okHO paboThbl C NepeMEHHBIMU U YPaBHEHUAMM.

Mpwn paboTe ¢ rpanyeckMMmn JOKYMEHTaMN 3TO OKHO COAEPXUT ABE BKNaAKu - YpaeHeHuUst
n lNepemeHHble. Nx aHanoramu B KOMIMAC-3D 5.11 asnanucek cooTBeTcTBEHHO Juanoa
eeo0a u pedakmuposaHusi ypasHeHul n HepaBeHCTB 1 fJuano2 npocmompa
nepemMeHHbIX.

Mpun paboTe ¢ AOKYMEHTaMU-MOLENSAMM 3TO OKHO COAEPXKUT OAHY BKNaaky - lNepemMeHHbIe.
OHa npegocTtaBnsdeT BO3MOXHOCTM paboThl ¢ nepeMeHHbiMn, koTopble B KOMMAC-3D 5.11
ObINKn JOCTYNHbLI NPU Ucnonb3oBaHun fJuanoea npocMompa rnepemMeHHbIX MoOesiu v
Huanoza napamempoe o6bekma.

Kpome obneryeHus A0CTyna K nepeMeHHbIM U ypaBHEHUAM, UMELWLNMCA B AOKYMEHTE,
OKHO ﬂepemeHHble npepnocrtaBndaeT AonofiHnTes1ibHble CepBUCHbIE BO3MOXHOCTW.

Paboma ¢ mekcmoebiMu wabsnioHamu

dannbl npegonpeaeneHHbix TekcToB (*.pdt) B KOMIMAC-3D V6 He ncnonb3aytotcs. BctaBka
FOTOBbIX TEKCTOBbIX CTPOK MPOU3BOANTCSA U3 (pannoB TEKCTOBbIX WabnoHos (*.tdp).

Ansa paboTbl ¢ HUMK ucnonb3yeTtca bubnuomekapb mekcmosbix wabsoHos. OH
aBTOMaTM4ecku 3anyckaeTtcs B Tex crnyyasx, koraa B KOMIMAC-3D 5.11 nossnsancs
Huanoe ecmasku 8 mekcm npedonpedesieHHbIX ¢hpas.

Mo ymonyaHuio AN BCTaBKM M 3anncy TEKCTOBBIX LWABGMOHOB MCMONb3yeTCcsa NOCTaBNAeMbln
BMecTe ¢ cuctemon davin graphic.tdp. OH BkntoyaeT B cebs TeKCTbI, MMeBLUMECS B dhannax
graphic.tdp v graphic.pdt, noctaensasumxca ¢ KOMIMAC-3D 5.11.

Ecnn, pabotas B8 KOMITAC-3D 5.11, Bbl oTpegaktnpoBanu cann graphic.pdt nnm cosganm
coBCTBEHHbIE havnbl NpeaonpeaeneHHbIX TEKCTOB, TO UX HEOOXOAMMO KOHBEPTMPOBATL B
dopmaTt ¢hannoB TeKCToBbIX WabnoHoB. [ns aToro NbbiM cnocobom 3anyctuTe
BrnbnroTtekapb TEKCTOBbLIX LIAGNOHOB. M3 ero meHto Palis1 Bbi3oBUTE KOMaHay OmKpbIimb
ykaxute chann *.pdt, koTopbii TpebyeTcsa KOHBEpPTMpOBaTb. [oaTBEPANTE KOHBEPTALMIO U
3agante nvsa danna. B okHe bubnuoTtekaps nosBUTCA HOBasi BKNaaka, coaepkatlas
WabnoHbl, UMetoLLMecs B KOHBEPTUPOBaHHOM dhawne.

Umnopm u akcnopm

MMMopT 1 3KCnopT OCYLLECTBAAIOTCA COOTBETCTBEHHO C NOMOLLBbIO KOMaHa Padis -
Omkpbimsb... n @aiin - CoxpaHumsb (Paiin - CoxpaHums Kak...). B noasngioLiemcs
avnanore Heob6xoaMMo BbIOpaTb HYXXHbIN TN annos.
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U3meHeHuUe KoMmnsiekma rnocmaeku
1. NosiBunca Koneepmep mekcmoenix KL eCAD - KOMITAC (bom.rtw), npegHasHa4YeHHbIN

ansa nonyyenus "lMepeyHen anemeHToB" 1 "Cneumdurkaumn” Ha n3genusi aNeKTPOHHOM
TexHuKK, paspaboTtaHHble B cuctemax P-CAD (Bepcun 8.5, 2000, 2001, 2002) n OrCAD
(Bepcun 9.X). KoHCTpyKTOpCKME LOKYMEHTbI (DOPMUPYHOTCA HA OCHOBE NOArOTOBMEHHbIX B

eCAD-cucteme otyetoB (BOM - Bill of materials).
Onsa paboTbl ¢ KOHBEPTEPOM TpebyeTcsl OTAENbHO ONflaynBaeMas NMLEH3UA.

2. MosiBunacb bubnuomeka koHeepmepoe OaHHbIx eCAD - KOMITAC (ecad.rtw),
npegHasHavYeHHasi Angd YTeHus CTaHAapTM30BaHHOIO hopmMaTta obmeHa gaHHbiMu IDF n
dopMMpOBaHUSA TPEXMEPHOW Moaenn coopku nevatHon nnatel B cucteme KOMIMTAC-3D. B
pesynbTaTe paboThl 3D-KoHeepmepa nony4vaetca aga ¢anna: gann cbopkm neyaTHom
nnatel (*.a3d) n dann Gubnuotekm mogenen komnoHeHToB (*.13d). 3Tn pannbl moryT GbITH
nopaboTaHbl cTaHgapTHbiMK cpegctBamu cuctembl KOMIMAC-3D. Kpome Toro, CTpykTypy
cOOpKM MOXHO MMMOPTMPOBATL B NMObOyI0 cnuctemy ynpasnenus npoekramm (PDM).

3D-KoHBepTep paboTaet ¢ IDF-hannamm, koTopblie aKCnopTupyroTca ns cucrtem P-CAD
Bepcumn 2000...2002 n OrCAD Bepcumn 9.X.

Bubnunoteka BkniovaeT B cebs Konseptep TekctoBbix KO e CAD-KOMIAC.
Onsa paboTbl ¢ 6UGNMOTEKON TpebyeTcs oTAENbHO onslayMBaemMas JIMLEH3USA.

3. MosBnnace Bubnuomeka CI14C-o603Ha4yeHull (spds.rtw). OHa PyHKUNMOHNPYET B
nporpammHon cpege KOMIAC n peanusyet Tpebosanua TOCT 21.101-97 "CMNAC.
OcHoBHble TpebOoBaHUA K NMPOEKTHOM 1 paboyen JOKyMeHTauun".

MpuknagHas 6ubnuoTteka npeacTaenseT cobon yHKLUMOHANbHOE paclUMpEHMNE CUCTEMHOWN
naHenu MHCTPyYMeHTOB Pa3mepbl u mexHosio2u4yeckue o603Ha4yeHUs W OpUEHTUPOBaHa
Ha BbINyCK AOKYMeHTauuu pgna ctpoutensctBa. bubnuoteka npegHasHaveHa and
odbopmneHns yepTexen, BbiNnosHEHHbIX B KOMIMAC-3D unv uMnopTMpPOBaHHbIX U3 OpYrnx
CAD-cuctem (AllPlan FT, AutoCAD, ArchiCAD u gpyrux).

B nepBown Bepcumn 6ubnmoTekn peanmsoBaH cnegylowmi Habop NHCTPYMEHTOB:

— OOuHoYHasi/Maccue ommMemok yYpo8Hsi. [103BONSET BbINOMHUTbL MPOCTAaHOBKY MaccuBa
OTMETOK YPOBHS (BbIPOBHEHHbIX MO TOYKE BCTaBKW), UMM OOUHOYHBLIX OTMETOK YPOBHS.
NHCTpyMEHT NO3BONSIET BbINOMHATL NEPEKIIOYEHNE MEXAY N3MEPEHHBIM M Ha3Ha4YeHHbIM
3HaYeHVAMN OTMETKM, U3MEHSATb 3HaYeHMA OTMETKM 6a30BOr0 YPOBHS C aBTOMATUYECKNM
nepec4eToM 3Ha4YeHU BblAerNeHHbIX OTMETOK, BbINOMHATbL NepecyeT 3Ha4YeHUs OTMETKU
npu NepemeLLeHn CMMBOMNAa OTMETKU YPOBHS C NOMOLLbIO "ropsiven ToYKKn", BbINOMHATL
aBTOMaTN4eCcKoe BblpaBHMBaHWE rPynnbl OTMETOK MO OMOPHOWN TOYKE UMW TOYKE BCTaBKM.

— BbipagHueamb no onopHbIM Mo4YkaM ((PYHKUMS MPUMEHSETCA K CUMBOMY OTMETKM
YPOBHS).

— BbIpagHueamb no cmpesikam ((PyHKUNS NPUMEHSIETCS K CUMBOISY OTMETKMN YPOBHS).

— JluHusi-ebIHOCKa 05151 MHO20CJI0UHOU KOHCMpyKyuu. [Npy npocTaHOBKE CMMBONA
nosnb3oBaTeslb UMEET BO3MOXHOCTb MCMONb30BaTh Ba3y 0aHHbIX KOHCMPYKMUE08, YTO
NO3BONSAET 3KOHOMUTb BPEMS HA ONMUCAHUKN CTPYKTYP MHOFOCIOMHBLIX KOHCTPYKLMNA.

— OpeaHuzamop cmunel (PyHKUNA MPUMEHSIETCA COBMECTHO C CMMBOSIOM  JIMHWUK-
BbIHOCKWM K MHOTOCFIOMHOW KOHCTPYKLUUN).

— CcbliKa Ha e bIHOCHOLU 351eMeHm (ccbl/lka Ha 8 bIHOCHOU 3/71eMeHM & ceYeHuu).
lMo3BonseT oTpncoBaTb CUMBOS M aBTOMATUYECKN CO3aaTb BbIHOCHON aneMeHT (y3en,
dparMeHT YepTexa). BbIHOCHON anemMeHT pacnonaraeTcd B OTAENbHOM BUAE, UMEOLLEM
npegonpeneneHHbIn MacwTab (MMeeTcs BO3MOXHOCTL paboThl ¢ psgamu
MaLLMHOCTPOUTENBbHbIX U CTPOUTENbHbBIX MacLITabHbIX KoaddumumeHToB). CTpykTypa
06BbEKTOB (NOCNONHAsA opraHn3aumsa Buaa) NOBTOPSAET CTPYKTYPY OOBHEKTOB
poOMTENBCKOro YepTexa, Npy 3ToM KOMaHAon obpabaTbiBaoTCA TONbKO T€ 06bEKTHI,
KOTOopble HaxoadaTcsa B BUANMbIX cnosx. O6bekTbl odpopmneHus yepTtexxa KOMIAC un
Bubnuotekn CrNAC-o0b603HaueHnn (pasmepHble Lienu, NO3MUMOHHbIE 0003HaYeHNS,
OTMETKM YPOBHSI, MapKepbl UIBMEHEHWI U T.M.) He obpabaTbiBatoTca. Co3aaHHbIN
parMeHT MOXeT BKMoYaTb N0Oble 00BHEKThI, B TOM Yucne makpoobbektsl KOMIAC, npu
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3TOM B BbIHOCHbIX 3fIEMEHTax He BedeTca AybnmpoBaHusa aTtpmbyTMBHOWM MHGOPMaLnn
06BHEKTOB, B 4aCTHOCTU, 0OBEKTOB cneumndukaumm. BoIHOCHOW anemMeHT nveet
OOHOHaNPaBMIEHHYH acCOLMATUBHYHO CBSA3b C YEPTEXOM; OOHOBIEHNE CBA3M
ocyulecTternseTcss komaHgon lMepecmpoums GMGNMoTEKN.

— Mapkep ebIHOCHO20 3s1emMeHma. [1o3BonseT co3gaBaTb BbIHOCHbIE AEMEHTLI C
aBTOMATMUYECKON NPOCTAHOBKOW Had HUMK MapkepoB. Mapkep MOXET ObiTb TakKe
YCTaHOBIEH BPYYHYIO MPU CO34aHUN BLIHOCHOMO 3f1IEMEHTa "B NMHMIO".

— Mapkep usmMeHeHuUs .

— JluHusi o6pbiea/pa3pbiea. BknoyaeT Habop NUHUIA, NpegHa3HAYeHHbIX NS OTPUCOBKM
NPAMOSTIMHENHOW U KPUBOJNTMHENHON NMHMIA OOpbIBa, NIMHWM UMNMHOPUYECKOro 06pbIBa,
NPSIMONMHENHOW NHWM pa3pbiBa, C onpeaenseMbiMu NONb30BaTENEM NapameTpamu.

— Pa3mepHas yenb/pa3mepHblit 6J10K.
— JHob6asumb onopHbie MOYKU.
— Ccblnika Ha ¢hpacmeHm.

PeanunsoBaHa BO3MOXHOCTb COBMECTHOW paboTbl 6GubnuoTtekn ¢ obbektamm, co3aaHHbIMU C
nomoLbto Bubnuomeku ompucoeku rniaHoe8 30aHull U COOPYKeHUl.

Ona paboTbl ¢ 6UGNMOTEKON He TpebyeTcs NULIEH3USA.

. PacwmpeH Habop 6ubnuoTtek ¢ obwmum HasBaHuem lNMakem 6ubnuomek Ons
asuakocmu4veckol npombiwsieHHocmu (CmaHlapmHbie uddenusi no OCT). B komnnekr
NMOCTaBKW BKITHOYEHDI:

— [pononHeHHas n nepepabotaHHaa Bubnuomeka kpenexHbix anemeHmos rno OCT 92
(bracing2.rtw), cogepxaliasa 125 anemeHToB;

— OBe 6ubnunoTtekn No ctaHgapTam NPeanpuaTUA a3pPOKOCMUYECKOWN OTPachu:
OepaHudumens CTI1 33 32-75 (bracing.rtw), cogepxallas 38 anieMeHToB 1
OzpaHu4umens CTI1 326-17-86 (bracing1.rtw), cogepxawias 54 anemeHTa; aTn
onbnuoTtekn aensaTca nogMmHoxecteamum ctaHgaptos OCT 92 n OCT 1.

OcobeHHOCTb BMBNNOTEK - BO3MOXHOCTbL aBTOMAaTUYECKOro hopMupoBaHns 06 beKTOB
cneundurkaunmn KpenexHbolx 31eMeHTOB B NMOSIHOM COOTBETCTBMM C TpeboBaHMAMM
CTaHaapToB.

Onsa paboTbl c Habopom GuGNMOTEK TpebyeTcs oTAENbHO onslayMBaemMas JIMLEH3USA.

. B xomnnekT noctaBku BKNtodeHa Bubnuomeka nnaHuposok uyexoe (templet.rtw),
npeaHasHavyeHHasa aAng aBTomatmsalnmm npouecca hopMmnpoBaHns rpadpmnyeckomn m
TEKCTOBOM JOKYMEHTaUMM Npy Co34aHnM TEXHOIOTMYECKMX NITAHMPOBOK NPON3BOACTBEHHbIX
LiexoB.

BbubnunoTteka no3sonseT:

- cos3gaBaTb U pefgakTupoBaTtb TeMMeTbl 06opynoBaHus,

- pasmMelaTtb TEMMIIETLI HA NlaHe NPON3BOACTBEHHOIO NOMELLEHUS,
- ynpaenaTb oTo6paKeHneM 3rEMEHTOB TEMMIETOB,

- KOHTPONUpoBaTb HOPMAaTUBHbLIE PACCTOAHUS MeXAY eauHuLaMm obopyooBaHus, a Takke
OT 000opyaoBaHNS 40 CMEXHbIX 9NIEMEHTOB 34aHUN (CTEH, KOMOHH 1 T.4.),

- peructpupoBaTb obopyaoBaHue B 6ase faHHbIX,
- nony4aTb 13 6a3bl aHHbIX CIPABOYHY0 MHOPMaLMIO MO 060pyaoBaHMIO,
- aBTOMaTU4YeCKN hopMMpoBaTh cneundukaumo obopyaoBaHms.

Bubnnoteka ncnone3dyet 6a3bl AaHHbIX CAlNP TexHonornyeckux npoueccos KOMIMAC-
ABTOINPOEKT. Bo3amokHa Takke aBTOHOMHas paboTa NpuoxXeHns npu oTCyTCTBUN 3TON
CUCTEMBI.

[na paboTbl ¢ Gnbnuotekon HeobxooMmo, YTOObI Ha KoMMbloTepe BbiNKn ycTaHoBeHbl SQL-
cepiep InterBase n BDE Administrator. MNogpo6GHble cBegeHns 06 yCTaHOBKE 3TUX CUCTEM
coagepxatcsa B AOKyMeHTe Pykogodcmeo rnosib3oeameris.rtf, pacnonoXXeHHOM B nogkartanore
\Libs\Templet rnaBHoro kaTanora KOMINAC-3D V6.
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[Ons paboTbl ¢ 6UGNUOoTEeKon TpedbyeTcs OoTAENbLHO onnaYMBaemas JIMLEH3Us.

lMpuknadHbie 6ubnuomeku

1.

YcoBepLueHcTBoBaHa bubsiuomeka noddepxku PDF (PDFread.rtw):

— MO YMONYaHMO O5151 KOHBEPTUPOBAHMS YKa3aHbl TOSNIbKO TE€ COU, KOTOpble Oblfin akTUBHbI
B cucteme P-CAD,

— noABuiiacb BO3MOXHOCTb ('bOpMVIpOBaHVIFI Tabnnubl KOHTaKTHbBIX NMOLWAnoK,

— MosIBUNacb BO3MOXHOCTb YrpaBreHMsi MOBOPOTOM KOHTaKTHbIX MIOLLAA0K NPU NOBOPOTE
aneMeHTa,

— Q3NEeMeHTbI, NoJ1y4eHHbIEe Nocie MMnopTa € NCNOoJIb30OBAHUNEM onbnuoTtekn, Tenepb
ABNAOTCA MaKpOO6'beKTaMI/1.

. B Bubnuomeky anekmpodeuzamenel (Elmotors.rtw) nobaeneH nogpasgen

Anekmpodeuzamersnu KpaHoeble u MemaJsnypau4yeckue (B pasgen lepemeHHO20 moka
mpexgbasHbie). [Nogpasgen cogepxut 22 mogenu anektpoasuratenen 132, 200, 225, 280
rabapuTtoB 1 nx Mogudukaummn.

B 6ubnuoteke KOMIMAC-Spring (Spring.rtw) ynpoweH npouecc paboTbl ¢ oT4eToM. B
OZIHOM ANanoroBOM OKHE BO3MOXHO BbIMOMIHEHME CreayoLWnX JeNCTBUN:

— COXpaHeHWe UCXOOHbIX AaHHbIX pacyeTa;

— pefakTupoBaHue OT4yeTa;

— BbIBOA OTYETa Ha neyvyaTb.

Pexnm pegaktmpoBaHus Tenepb MOXHO Bbl3BaTb ABOVHbLIM LLENYKOM MbILUM B NOSe oTyeTa.

B okHe 6ubnunotekn O npozpamme gobasneHa yHKLUNA aBTOMATUYECKOrO onpedeneHus
Aatbl cObopkn moayns.

. B bubnuoTteke ompucoeku nnaHoe 30aHuli u coopyxeHut (Bepcus 1.01) (Arch.rtw)

noABUNNCH criegyouine HoBble BOSMOXXHOCTU!

— yCTaHOBKa npejgornpeaeneHHoro crnos Ans Bcex o6bLekTos, pa3MeLlaeMbiX ¢ NOMOLLbIO
Brnbnunotekn (Mcnonb3oBaHne 3TON OYHKUUN BO3MOXHO, €Criv akTuBeH Op2aHu3amop
npoekma - cepBucHas npuknagHasa 6udnmoteka KOMIAC).

— (hMKcaums napamMeTpoB NIECTHUYHOIO MaplLua npu nogdope ero reomeTpum.

HopaboTtaHa Bubnuomeka npoekmupoeaHusi cucmem eeHmunsayuu (Ventilation.rtw).
[ob6aBneHbl HOBbIE SNEMEHTbI:

— S-06pasHbivi oTBOA ("yTKa")
— PewweTka BEHTUNALNOHHAS
— PacwuputensHasn kamepa
— BeHTunarop ocesomn

— BeHTMnATOpP KPbILWHBIN

- BeHTI/IJ'IFITOp KaHanbHbIN, yCTaHaBJ'IVIBaeMbIVI Ha BO34yXoBOAbl MPAMOYIroJibHOro 1
KPyrnoro ce4eHus.

Mo BHOBb BKNHOYEHHOMY B 61BNnoTeky o6opyaoBaHMIO BbINOSIHEHO HANOMIHEHUE 6a3 AaHHbIX
nsgenusamu cnegyrowmnx npomnssogutenen: OO0 MoseH, 3AO JluccaHT, Halton OY,
Systemair.

Mosasmnucob cnegywuine BO3MOXKHOCTU:

— dopmupoBaHMe 3KCNOPTHOrO dhanna, yuntbiBatowero 06bembl paboT N0 MOHTaXy
NPOEKTUPYEMOWN CUCTEMbI BEHTUNALMW, ANg nepefayn B nporpammMy-npeobpasoBartenb
OaHHbIX U3 apXMTEKTYPHbIX MPOEKTOB B cMeTbl ApxmCmeTa 1 nocneayoLero
cocTaBneHnsa ctpouternbHbix cmeT B cucteme WinABePC komnanum SPTUCODT
(Mockea).
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- I'Ionyqume MO3TaXHbIX MAAHOB CUCTEM BEHTUNALMM, BKIHOYAOLWNX B Ce0s1 HECKOMbKO
onpegendeMbiX nonb3osaTtesieM CMCTEM C Ha3Ha4YeHneM and KaXxgom 13 HUX
onpenerneHHoro useta.

— Pabota c oTBOgAaMM NpAMOYronbHOro ceveHnst 45° n 90° goByx BuAoB ncnonHeHumn: AxB un
BxA.

Cnpaeo4YHuk Mamepuarsios

1. MNMosBMNnacb BO3MOXHOCTb UHTerpaunn CnpaeovyHuka mamepuasoe ¢ cuctemon KOMIMAC-
ABTOINPOEKT u cuctemoni pacyeTta pexnmoB pesaHus. [Npu paspaboTke Texnpolecca
nonb3oBaTtesib MOXeT NoMy4nTb 0603HaYeHNe maTepuana unuM coptTameHTa, a Takke
napameTpbl Matepuana (dpuandeckne nnn usnko-mMmexaHndeckne ceonctea). lMNpu pacyete
PEXNMOB pe3aHnsi cTanen, LBETHbIX METANOB 1 CNIaBoB, YYryHOB BO3MOXHO NOfydeHne
cneunanuanpoBaHHbIX TexHorornveckme koadpdpuumentToB (KVmet, KShl, Xmat) ansa
BblOpaHHOro paHee matepmana. 9T KO3 UUNEHTbI 3aHeCEHbI B 6a3y JaHHbIX.

2. basa gaHHbIXx CripagoYyHUKa Mamepuasioe [OMNOSIHEHA CNeayLWUMN pasgenamu:
— Cmanu mennoycmoliyusesie,
— Cmanu uHcmpyMeHmarsbHble WmaMnosble,
— Cmanu uHcmpymMeHmarnbHbIe 8aJlIKoehble,
— Cmanu noebiweHHOU obpabambieaeMocmu,
— Cmanu uHcmpymMeHmarsbHble 6bicmpopexyujue.

3. Pacwwupunucek pasgenbl Ctanu npyxuHHble, CTann Koppo3MOHHO-CTOMKME U KapOmnpoYHble,
Crtanv uHcmpymeHmarnbHble 1ecupoeaHHbIe.

Taknm o6pas3om, KONMYECTBO MapOoK cTanen cocrtaenseT cerogHsa 305 nosnumin, a obuiee
KONMYECTBO MapOoK KOHCTPYKUMOHHBLIX MaTtepuanos gocturno 900 nosuummn (He Bknoyasa 54
Mapku knees, 387 mapok Macen u cmasok, 214 mapok npunoes u dniocos, 223 suaa
MOKPbITUI pasHbIX TUMOB).

UHdopmaumsa o koHdurypaumax KOMIAC-3D

Bepcuun 18.1 u 6onee paHHUX

B Bepcumn 19 basoBas 4yactb nHctannsiumoHHoro naketa KOMIMAC-3D 6bina obbeanHeHa ¢
MawwuHocTpouTenbHon 1 NpnbopocTponTensHom KoHdUrypaunammn. B cBssu ¢ atum
oTaenbHble annsl ¢ MHopMaunen o KOHPUrypaumnsax yaaneHsl, a X coaepXXMmMoe BKITHYEHO
B HACTOALLNA JOKYMEHT.

NHdopmauma o MalumHocTponTenbHOn KoHdurypaumm sepcun 10—18.1

NHdopmauma o MprnbopocTponTesibHoM KoHdurypaumm sepcumn 15—18.1

NHdopmauums
o MawuHocTpouTensHon KoHdurypaummn sepcun 10—18.1

Omnuyus eepcuu 18.1 om eepcuu 18

MexaHuka: lNpyXuHbi

1. [JoGaeneHa BO3MOXHOCTb Bbl30Ba KPaATKOW CMpaBKMy.

2. B moayne NMocmpoeHue 6e3 pacdema Ans NPYXUH CKaTUS U KOHUYECKUX MPYXUH
AobaBneH aBTOMaTUYECKNA pacdeT 3HAaYEeHUsT MakcmarbHon gedopmMaumn. Ons npyxuH
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3.

pacTaxXeHunsa nobaBneH aBToMaTUYECKUIA pacyeT ONnHbI NPY>XWHbI B cBoboagHOM
COCTOAHUMN.

I/IcnpaBneHa owmnbka BbiBOAA pe3ylibTaTta pacyeTa A1d NPYXUH pacTAXeHUA.

O6opydoeaHue: CeapHble cOeOUHEHUSs

HoBble BO3MOXHOCTU Npu paboTe ¢ YepTexamu:
B komaHoe O6o03HayeHue ceapHO20 wea NosiBUNNCL criefyoLlmne BO3MOXHOCTHU:
- Bbibop cnocoba ceapku 13 MeHo B gnanore BBoga 0603Ha4YeHMs1 HECTaHO4APTHOrO LUBa.

- W3meHeHue cyxeHunsa TekcTa 0603HavyeHun ceapHoro wea. floctynHo ans
0603HaYeHn, Co3aaHHbIX HEMOCPEACTBEHHO B rpapnyeckom JOKYMEHTe, HO He AN
0603HavYeHu B Mmogenu unun B rpaddnmyeckoM AOKyMEHTe, CO34aHHOM MO MOAENW.

Mpun HacTpovike kKomaHabl O603HaYeHuUe ceapHO20 wiea NosSIBUNUCH criegyowmne
BO3MOXXHOCTM JOMNOMHUTENbHOrO yrpaBneHnsi COCTaBoOM TeKCTa 0003Ha4YeHUs CBApHOro
wsa no NOCT 2.312-72:

— B 0603Ha4YeHUn ctaHaapTHOro (HecTaHAapTHOrO) Wea — BBOA AMMHbI WWBa 6e3
yKasaHusa pasmMepa LUBa;

— B 0603Ha4YeHUN O4MHAKOBbIX LBOB — BBOZA KAaTEroOpUN KOHTPONS LWBa M ANWHbI LIBA;
- oTobpaxkeHne KaTeropmm KOHTPONs LWBa nog nosnkon obo3HavyeHms LwBea.
VMcnpaBneHbl HangeHHbIe OLWnOKu.

Banbl u MexaHu4Yeckue nepeda4u

1.

"eHepauna TpexmMepHbIX Mogenen

- PaspabotaH Moayrnb reHepauum reoMeTpuyeckn KOPPEKTHbIX TPEXMEepPHbIX Moaenen
3ybuaTbIx Konec rmnovgHou nepeaayu.

- Peanu3oBaH HOBbI MeXaHW3M foKanuaaumu 3auensieHns B KOHMYeCKMX nepepadax c
KpyroBbiM 3y6OM M B TMMOMAHbIX Nepedadyax — BapuaHT «Xonmuk». [lapameTpobl
fiokanu3aumm HarnsgHo 3adarTcs B Auarnore noCTpOeHUs wecTepHn (B rpadmyeckomM
JOKyMeHTE).

— [lpn opmmpoBaHnUN TPeEXMEPHbLIX MOAENEeN LeCTEPEH B KOHUYECKUX nepepadvax C
KpyrosbiM 3y6OM 1 B rMnonaHblx nepegadax opmmpyeTcs Takke Mogernb NOBEPXHOCTU
BnagunHbl 3yba c cepuernt pacHeTHbIX MIHOBEHHbIX NMOLAA0K KOHTaKTa, B COBOKYNHOCTU
npeacTaBnawoWmMx cobon NATHO KOHTakTa. M3aMeHeHwe napameTpoB rokanuMsauum
(NYHKT 2) no3BonsieT U3IMEHATb NOSOXEHNE NATHA KOHTakKTa.

- PaspabotaH Moayrnb reHepauuMm reoMeTpUYeckn KOPPEKTHbIX TPEXMEepPHbIX Moaenen
3ybuaTbIx konec nepegayv Hoeumkosa.

- [eHepaums 3BONbBEHTHbIX LUNNLEB OCYLLIECTBAETCS C Y4ETOM JOMYCKOB.
CospaHue vepTexen

- PeanusoBaHbl HOBble BapuaHTbl NMOCTPOEHMS MPOCTbIX KAHABOK: NpsiMasi ¢ dhackamu u
TpaneuenganbHas. VIMEHHO 3TW BapuaHTbl AOCTYMHbI NPU NOCTPOEHUN MEXBEHLIOBbIX
KaHaBOK y 3yG4aTbIX KONEeC C LUEBPOHHbLIMY 3yObsiMU.

- PeanusoBaHo nocTpoeHne XBOCTOBMKOB W BTYNOK BarioB oTbopa MOLHOCTU MO
FOCT 33032-2014 (panee [OCT 3480-76)

- Pa3speleHo nocTpoeHne mnonepeyHbIX OTBEPCTUA Ha BeHuax 3ybuaTtbix Korec,
4epBSIKOB N YEPBSIYHbIX KOmec.

PacyeTbl MexaHu4ecknx nepeaay
- Pa3spaboTtaH Mogynb reoMeTpUYecKoro 1 NPOYHOCTHOIO pacyeTa rMnovuaHoN nepeaayn.
- PaspaboTaH Moaynb reoMeTpuU4ecKoro 1 NpoYHOCTHOrO pacyeTa nepeaaym Hosukosa.

- B pacyeT BMHTOBBLIX 3BOMbBEHTHbIX Nepenady AobaBneH BapuaHT pacyeTa YrroB
HakrnoHa 3y6beB 13 YCNOBMS NPUMEPHOro paBeHCTBA AeNUTENbHbIX AMaMETPOB.

- WcnpaeneHa owmnbka B MPOYHOCTHOM pacyeTe UuNMHOpUMYeckon 3ybyaTon nepenaudu
(BO3HMKanNa B HEKOTOPLIX Criyvasx).
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O6opydoesaHue: Tpybonpoeoonbl

1.

HobaeneHa komaHaa Mocmpoums wnaHza. OHa NO3BOMSET CTPOUTL TMOKME LUNAaHIU.
LLinaHrn ctposAATcs Ha ocHoBe LAabNoOHOB, KOTOPbIE KaXaoe NpeanpusTne HacTpamBaeT nog
cebs. NMocne BbIGopa WwabnoHa He06xo0AMMO 3a4aTb TOUKN NOLKITHOYEHUS U, ecrnn
TpebyeTcs, NPOMEXYTOYHbIE TOYKM, YEPe3 KOTOPbIE AOSMKEH NPONTY LNaHr (Hanpumep,
NPUCOEaNHUTENbHbIE TOYKM XOMYTOB). Takke, Anst 6onee TOYHOro pa3MeLLEHMS LNaHra,
MOXHO yNpaBnsaTb NONoXeHnem JonosHumernbHbiX mo4eKk — npou3BOSIbHO BblOpPaHHbLIX
TOYeK Ha LunaHre.

Mpy NOCTPOEHNN MOXHO 3a4aBaTh ANWHY WNaHra. Ecnun 3agaHHas anvHa okaxeTcs
HeJ0CTaTO4HOW, TO NMOSIBUTCS COOTBETCTBYIOLLIEE NpeaynpexXaeHne okono Kypcopa u
COOOLLEHNE B MPABOM HWXHEM YIIy 3KpaHa.

HobaeneHa komaHga lMpumMeHumsb winaHe noemopHo. KomaHga no3sonseT noBTOPHO
NPUMEHATL Y)XXe CO3AaHHble WraHrn. MNpu NpMMeHeHnN CyLLeCcTBYOLLErO LWaHra B HOBOM
MECTE U3MEHSETCS TONBbKO €ro TPAEKTOpPMS B COOTBETCTBUM C 3a4aHHbIMM TOYKaMK, a
ocTanbHble NapamMmeTpsbl (4nvMHa, 0603Ha4YeHne, NPUMEHEHHbIN WabnoH) ocTalTcs
HEN3MEHHbIMWN.

MepepaboTtaH anropntm paboTbl KoMmaHabl [Tocmpoums mpy6onpoeod. Tenepb MOXHO
NOCTPOUTbL TPYOONPOBOA C PasnMYHbIMU CTUMNSMWA.

Ctunb TpybonpoBoga — Habop napameTpoB TPyObl 1 3IEMEHTOB BETBNEHUN U
NMOBOPOTOB, CO3aBaeMbIX aBTOMATUYECKMN, @ TakkKe NapaMeTpoB TOYKU
npucoeauHeHns K 000pyaoBaHMIO.

Bce ctunu, Haxogawmecs BHYTPU AOKYMEHTA, NpuHaaniexaT TONbKO 9ToOMy
AOKYMEHTY. MIX MOXHO peaakTnpoBatb, yaansTtb, 4obaenaTtb. Ctunu TpybonpoBoaoB
MOXHO co3faTb B TekyLeM harine, MOXHO 3arpysuTb U3 yXXe nmeroLmnxcs pannos.

Ecnu ctunu Tpy6onpoBoaoB B MeCTax UX CTbIKOBKM HE COBMAAaloT, TO NOABMASETCA
npeaynpexaarLmi 3Ha4oK.

[lo6aBneHa komaHaa Co3damb mo4ky nodknroyeHusi. KomaHga no3BonseT 3agatb
napamMeTpbl NoAknoYeHnsa Tpybonposoaos. MoXHO ykasaTb ycroBHbIn npoxos (Dy),
TONLWMHY CTEHKUN TPYObI, HAPYXXHbIN AnameTp TpyObl, cpeay, B KOTOpON paboTaeT AaHHbIN
TpybonpoBoga, n ycnosHoe gaesnexune (Py). Ecnv npu noctpoeHnn Tpybonposoaa B
KayecTBe HavarnbHOW yKka3aHa ToYKa C 3aaHHbIMU NapaMmeTpamu, TO CTUNb Tpybonposoaa
6yneT BblbpaH aBTOMaTudeckn. Ecnu B channe 3anncaHo HECKONbKO CTUMen ¢
noaxoasawmMMy napameTpaMmm ana AaHHOM TOYKM NOAKIMYEHUs, ByaeT npeanoxeHo
BPY4YHYHO BbiOpaTh CTUMb 13 CNUCKa NOAXOAALMX. Takke Ha TOUKe NOAKMYEHUSA MOXHO
yKasaTb OTBETHbIN anemeHT. [Mpu nocTpoeHun TpybonpoBoaa OT TOYKU NOAKIOYEHMS TOT
anemeHT 6yaeTt aobaenaTbCs B Tpy6ONpoBOg aBTOMaTUYECKM.

Mpwv nogkntoyeHUn TPybBONpPOBOAA ¢ HENOAXOAALMMY NapaMeTpamMmn NosiBUTCS
npeaynpexaeHuve.

O6opydoeaHue: Pazesepmku

1.

2.

Ons Mampy6ka koHU4Yecko20, mun 3 BBe4eHO aBTOMaTUYEeCKoe YBENNYEHNE TOYHOCTHU
pacyeTa pasBepTKu.

B komaHae Mampy6ok yunuHdpudeckul, mun 1 nosiBunack BO3MOXHOCTb CO34aHUSA
natpybka B Buge obbl4HOM Tpybbl (6€3 ckocoB).

Bo Bpems paboTbl npunoxeHus Tenepb 3anuckiBatoTcs nor-cannsl. Mx Heobxoammo
npenocTaBnATb Npu obpalleHun B TEXNoaaepKKy AN peLleHns npobnemM ¢ NpunoxeHnem
O6opydoeaHue: Pazeepmku.
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Omnuyusi eepcuu 18 om eepcuu 17.1

MexaHuka: lNpyXuHbi

1.

2.

,Elo6aBneHa BO3MOXXHOCTb MPOEKTUPOBaAHUA NPYXNH paCTAXEHNA C 3alernamu,
pacnonoXeHHbiM B nNepneHaunKynAapHbIX NiTOCKOCTAX.

Llo6aBneHa napameTtpusauunsa TpexmepH0|7| MoAeENNn NPY>XXMHbl PacTAXXeHUA Mo Ynucny
BUTKOB.

[lo6aBneHa BO3MOXHOCTb yKa3aHusi B TEXHUYECKMX TPebOOoBaHMAX ANVHbI Pa3BEPHYTOM
MPY>XWHBbI.

O6opydoesaHue: CeapHble cOeOUHEeHUSs

1.

2.

HoBble BO3MOXHOCTM npum pa60Te C Mogenamun:

Mpun co3gaHum cBapHbIX LWBOB MOXHO 3afaBaTb CTUMb NMHWMK, KOTOPbIM ByaeT
oTobpaxkaTbCs NIMHUS CBapKM Ha accouMaTUBHBLIX BUaax Moaenu B yepTexe. YToobl
NIMHMK CBapKM NOKa3biBanuchb, B NapameTpax Buaa HeobXxoaMMo BKIHOYMTb ONUMIO
Kpuesie B cnucke O6bekmsbi cekunn O6bekmei.

PeannsoBaHa paboTa ¢ ogMHakoBbIMK WBaMK. [IOCTYNHO cO3A4aHUe HECKOMNbKUX NyTewn
ANA OJHOro LWBa.

B komaHge O6o3HayeHue ceapHo20 wea npu cosgaHnn o603Ha4YeHNS MOXKHO
Bbl3blBaTb KOMaHAbl N3 MEHIO 3fIEMEHTOB ynpasneHus Ha NaHenu napameTpos:

— MeHI0 aneMeHTa Tekcm 0603HaYeHuUs .
- Mpoesepumb o603Ha4yeHusi no FOCT
— MeHIo anemeHTa Ne:
- YcmaHoeumb nocnedHuli Ne wea
- YcmaHoeumb Hoebil Ne wea
- YcmaHoeumb Ne wea ebi6b6opom
— MeHI0 anemMeHTa Bceeo:
- Modcyumamsb webl ¢ mekyw,um Ne

N3ameHeHo oTobpaxeHne cBapHbIX LWBOB B [lepeBe NOCTPOEHUst MOAENW: CBAPHbIE LUBbI
crpynnupoBaHbl B cneuunansHom pasaene [lepeea.

HoBble BO3MOXHOCTM npum paGOTe C YyepTexamu:

B komaHge O6o3HayeHue ceapHO20 wea noAasunncb cnegywwme BO3SMOXHOCTU:

— co3[aHue CCbINKW Ha TEKCT UNK CBOWCTBA co3gaBaeMoro obo3Ha4vyeHus n/mnm Ha
0003HauYeHne NMHUK paspesa/ceyeHns B TEXHUYECKNX TpeBOBaHUAX YepTexa,

- B cnucke lMocniedHue nobaBneHa BO3MOXHOCTb OTODpaxaTb co3AaHHbIe
0603HaYeHNst TEKYLLLEro OKYMEHTa,

— py4HOW BBOZ MaccChl HanmaBreHHOro MaTepurarna CBapHoro LBa,

— pacyeT AMUHbI 1 MacCbl HaNMaBneHHOro Matepuarna LWwea Ans CTaHAapTHbIX 1
HecTaHOAPTHbIX LWBOB C TEKYLLMM HOMepoM Ne.

Kpome aToro, komaHga O603Ha4YeHue ceapHo20 wea fopaboTaHa B YacTu co3gaHns
0603HayeHun ceapHbIx coeguHeHun no 1ISO (DIN) 2553:2013 n TOCT P UCO 2553-
2017.

B komaHgax O6o3HavyeHue ceapHo20 wea u KoHcmpyKmueHbie 35ieMeHmbl
CeapHbIX Weoe Npun co3gaHnn unu pegakTMpoBaHnM 0003HAYEHUIN N KOHCTPYKTUBHbIX
9N1EMEHTOB B IOKYMEHTE MOXHO Bbl3BaTb KOHTEKCTHbIE MEHI0O — LLEeNTYKOM NpaBoM
KHOMKM MbilWn. DTN MEHI0 cogepKaT YacTo UCMONb3yeMble 3fIEMEHTbI yNpaBneHus ¢
MaHenu napaMeTpoB, KOMaHAbl NPUNOXEHUS.

B komangy KoHcmpykmueHble anemMeHmbI ceapHbix weoe [obaBneHbl
rpadounyeckmne nsobpaxennsa gns NOCT 16037-80.
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5.

- bBa3sbl AaHHbIX Maccbl NOrOHHOIro MeTpa HannaBneHHOro MaTepmana ansa ctTaHaapTHbIX
LUBOB B 3aBMCMMOCTM OT CTaHZapTa, TMna LBa M TOMLWWH CBapMBaeMbIX AeTanemn
cogepxaT uHdopmaumio B cootBetcTBum ¢ OCT 24.940.02 nameHenne Neft.

- [pw nepBoM Bbi30BE KOMaHAbI NPUMOXEHUSI 3anycKaeTcsi MacTep HacTPOMKK
napameTpoB npunoxeHnsi. OH No3BonsieT ObICTPO HACTPOUTb NPUNOXKEHNE
onTUMarnbHbIM 06pa3om.

KomaHabl lMposepka o603HayeHuli no F'OCT, lMpumeHumb mekcmbi 0603HayvyeHul TLU
u3 napamempoes, lNpumeHumb ceolicmea 0603Ha4YeHuUll U3 napaMmempos v
Pedakmop ceolicme paboTatoT U B Moaenu, u B rpadomy4eckoM OOKYMEHTE.

Paamepbl amnanoroe komaHa Pepaktop HomepoB wBoB no [OCT, Pedakmop
Konuyecmea oduHakoebix weoe rno 'OCT v lNMpoeepka o603HavyeHul weoe no FOCT
MOXHO MeEHATb. Pasmepbl OuanoroB COXPaHAKTCS M NPU MNOBTOPHOM BbI30BE KOMaHA
BOCCTaHaBNNBAKOTCS.

VMcnpaBneHbl HangeHHbIe OLnOKu.

O6opydoeaHue: Pazesepmku

1.

w

[lo6aBneHbl HOBbIE 3NIEMEHTbI:

— 0OTBOJ COCTaBHOW TwUM 2,

— 0TBOJ COCTaBHOM TwUM 3,

- Tpyba npsmoyrosnbHas,

- Tpyba MHOroyronbHas.

[nsa Bcex TMNoOB 0TBOAOB AoGaBnNeH SOMOMHUTENBHBLIN BapuaHT pacdeTa.

Bce TpexmepHbie anemMeHTbl Tenepb CO34at0TCA Kak MaKpO3rieMeHThI.

Hob6aeneHa HacTporika Ocmaensimb mosibko 3D c6opky. Ecnu onums BKtoYeHa, TO

nocrne co3gaHuns NpuUNoXKeHNeM COCTaBHbIX TPEXMEPHbIX 3IEMEHTOB OTKPbITbIM OCTaHETCS
TOnbKO Gann cbopkn,a annel aetanen 6yayT aBToMaTUYECKN 3aKPbIThl.

Hob6aeneHa HacTpolika 3agpy3ka no Kypcopy. [laHHasa HacTpoWnKa BNUSIET HA KONMYECTBO
AENCTBUIA NpU 3arpy3ke NpUNoXeHus.

McnpaBneHbl 3ameYeHHble OLLNOKN.

O6opydoeaHue: MemannokoHCmpyKuuu

1.

[ob6asneHa komaHaa Bonnmoeoe coeduHeHue. OHa no3sonseT 4o6aBUTb Kpenex B
rpynny otBepcTui. KpenexHoe coegnHeHne MoxeT BKoYaTth: 60nThl, Wanbbl, B TOM
yuncrne MpPyXuUHHbIE, N ranku.

HobaeneHa komaHga CoxpaHumb murnoeoe coeduHeHue. OHa NO3BONSAET COXPaHUTb
TMNOBOE COeAMHEHNE MEeTaNIMYEeCKnX KOHCTPYKLUMIA B BUBNNOTEKY COeaAnHEHWN
(obbekToB), noakno4veHHyo B KoHdurypauumn npunoxeHusi. TunoBoe coeguHeHne — 3T1o
MECTO COeQUHEHUs AeTanen MeTannyeckon KOHCTPYKLIMK, MHOTOKpaTHO BCTpeYaroLleecs
B pamMKax OQHOW MEeTanIoKOHCTPYKLNN.

[obaeneHa komaHaa [Jobasumb munoeoe coeduHeHue. TUNoBoe coeguHeHne
BbiOMpaeTcst U3 GUBNMOTEKM TUNOBLIX COEAMHEHU 1 BCTPanBaeTCa MeXAy
CYyLLIeCTBYIOLLMMN B MOAENU ONopHbIMY AeTanamu. OnopHas getans — npodunb nnu
nnacTuHa, BbINOSIHEHHAs C MCMOMb30BaHNEM NpunoxeHus O6opydoeaHue:
MemannokoHcmpykyuu. Ecnn B pesynbtate BCTaBKU TUNOBOIO COeAMHEHUSI BO3HUKAKOT
KOHPINKTbI 1 OLLIMOKM, aBTOMATUYECKN 3anyCcKkaeTcs NpoLecc, NO3BONSAOLLMN UX
NCnpaBuTb.

B komnnekT noctasku npunoxeHnss O6opydoeaHue: MemarnnoKoHCMpPyKyuu BKIlOYEHa
O6mbnmnoTteka TMNOBLIX COEANHEHN ANt AEMOHCTpaLMM paboTbl NPUIOXEHNST 1 BbICTPOro
cTapra.
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O6opydoesaHue: Tpybonpoeoonbl

1. CneumanbHas Bpe3Ka Ternepb MOXET BbINONHATLCA N B Clly4ae, Korga oceBble JIMHUN
pr6bl n nany6|<a He nexaT B OAHON NSIOCKOCTW.

2. W3ameHeHo oToGpaxeHne OTCTYNOoB, BbIMOMHEHHbLIX Ha Topuax TPyObl Npu NOMoLLM
komaHabl M3MeHumb OnuHy: ecnu K TpyGe npumeHsinach onepauus M3amMeHuUmMb OsUHY,
TO Ha ee KOoHLIax 0ToOpaXxalTcs crneumarnbHble 3Ha4YKK1, BblAeNNB KOTOPbIE, MOXHO
OTpeaakTMpPOBaTb YNCMOBbIE 3HAYEHNSI OTCTYMOB.

3. [pu HacTporike napameTpoB TPyOONpPOBOAa MOXHO Ha3Ha4YaTb 3a30p Mo CBapKy Afs BCEX
Tpy6, BXOOALLMX B pedakTupyembln Tpybonposos,.

Basnbl u MexaHu4Yeckue nepeaaqu
1. T[eHepauusa TpexmMepHbIX Mogenen

PaspaboTaH Mogynb reHepauum reoMeTpruyeckn KOPPEKTHbIX Moaenen 3ybuaTbix Konec
UUnNuHapuYeckon aybyaTon nepegayn ¢ apoyHbIMK 3yObsmu.

B aTom moayne cdopmupytoTca 3ybGyaTtble Koreca ¢ TeOpeTU4EeCKn TOYHON reoMeTpren
apOoYHbIX 3yObeB C 3BONbBEHTHOM (OPMON 3yba BO BCEX CEYEHUSIX,
nepneHauKynsapHbIX ocu koneca. Kpome Toro, B pacyeTte reomeTpum npegycMoTpeHo
3agaHue napameTtpa 604koob6pa3HOCTM (OTKIIOHEHNE NOBEPXHOCTEN 3yba Ha
AenuTenbHOM LMnuMHape Ha Topuax konec). Bsog 6o4koobpasHocTy no3sonseT
YMEHbLUNTb KPOMOYHOE BbIKpalLMBaHWE U U3HOC 3yObeB, a Takke HUBENMPOBATb
NOrpeLLIHOCTN N3roTOBMREHUS U MoHTaxa. OaHako obpaboTka noaobHbIX Moaenen
BO3MOXXHa TONbKO HA MHOrOKOOpAUHATHOM cTaHke ¢ YlY.

PaspaboTtaH Mmoaynb reHepaumm reoMeTpuyeckn KOPPEKTHbIX TPEXMEPHBIX MoAenen
3ybyaTblX KOnec KOHMYECKOM nepeaaym ¢ TaHreHumanbHbIMn 3y6bamu.

Mpn bopmmnpoBaHUM Moenen Koreca 1 LWeCTePHN UCNOIb30BaHbI TE Xe
MaTemaTuyeckne MexaHusMbl, YTO U ANs KOHUYECKOW nepeaaym ¢ KpyrobiM 3y6oMm.
Bnarogaps atomy moxeT 6biTb 06ecneyeHa nokanusaums 3auennieHns, Npn KOTOpou
OyoeT uMeTb MecTo HekoTopasi 604KOOBpPa3HOCTb 3yObEB LLUECTEPHM U ANNUMCOBUAHBIE
MrHOBEHHbIE NMOLaAKM KOHTaKTa, YTo CrnocobCTBYET CHUXEHMUIO BINSHUSA
norpeLlHoCTeN MOHTaxa.

PaspaboTtaHbl MOgynu reHepaumm LWEeBPOHHbIX 3yB4YaTbiX KONec, peanncTuyHbIX
KOHMYECKMX pe3bb, reoMeTpu4eckm KOppeKTHOM Moaenu 3aTbiNoBOK (604koobpasHom n
dopLiTeBEHb) 3yb4UaThiX LNIIMHAPUYECKUX KOMEC.

2. CospgaHue yepTexen

B 6a3y BHeceHbl 4oNONHNTENbHLIE (YMEHbLUEHHbIE) pe3bO0OBLIE XBOCTOBMKUN NS
NOCTPOEHUS MecTa Mo YCTaHOBKY KPYriion LWMLEBON rankn U MHoronan4aTom
CTOMOPHOM Wanbbl (kak nocre NOALUMMNHMKA, Tak U NPOCTO Ha Bany).

PaclvpeH nepeyeHb CTaH4APTOB, OCTYMHbIX NPY CO34aHUN KaHaBOK NoA, CTOMOPHbIE
konbua. Kpome oteyectBeHHbIX Konew no FTOCT moryT 6biTb BbiOGpaHbl konbua no DIN
471:2011-04 (BHewHwue konbua) n DIN 472:2011-10 (BHyTpPEeHHME KOMnbLA).

PeanusoBaH (yHKLMOHAa NOCTPOEHMS LUMOHOYHbIX NAa30B Mo HECTAH4APTHbIE
npu3MaTUyYeCcKne N CErMEHTHbIE LUMOHKW.

Mpun NOCTPOEHUN LUINOHOYHOrO Nasa NoA NPU3MaTUYECKYHO LUMOHKY CTano BO3MOXHbIM
BblOpaTb TUN ppesbl (Nanbuesas unu amckosas). B crnyyae Boibopa anckoson gpesbl
MOXHO BblOpaTb anameTp dpesbl (M3 6a3bl no FOCT 3964-69. dpesbl AUCKOBbIE
nasoBble 1 [OCT 8543-71 ®pe3bl Na3oBble 3aTbINTOBAHHbLIE).

PeanusoBaH yHKLMOHAN NOCTPOEHNSI HECUMMETPUYHbIX LUMOHOYHbIX Na30B.

PeanunsoBaH BbIHOCHOW 31IEMEHT C BUOOM Ha apky 3yba — ansi yepTexxen nepegad c
apOYHbIMU 3yObAMM.

PeannsoBaH BLIHOCHOW aNEMEHT C NPoduemM KaHaBoOK-pyYbEB KIMHOPEMEHHOIO
LWIKMBA — C Lenbio ONTUMM3aLmM1 pasMeLLeHNs pasMepoB Ha YepTexe.

Peann3oBaH BbLIHOCHOW 3NEMEHT C CEYEHMUEM KITMHOBOIO PEMHA.
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MNepepaboTaH amnanor NoCTPOEHUs KNMHOPEMEHHOTO LLKMBA — C Lefblo onTumMmn3auum
pa3sMeLLeHnst pa3mepoB Ha YepTexe.

MepepaboTaH gManor NOCTpPOeHUs KoHMYeckomn ctyneHun. [lobaBneHbl BapuaHThbl
NOCTPOEHUSA KOHUYECKMX CTyrneHen ¢ pe3bbon. Beibop BapuaHTa ynpowiaet
nocnegyroLyo paboTy B guanore nocTpoeHus ctynenn. [lobasneHa BO3MOXHOCTb
3a[aHuns CKpYrneHui.

Mpun dbopMUpoBaHMM CEYEHUI BarioB, a TakKe BbIHOCHbIX 311IEMEHTOB C Npodunem
BHELLIHEro LWNOHOYHOro nasa B criydyae Hanmyus oTBepCTUS BHYTPU Bana dopmMupyeTtcs
€ro peanbHasi reomeTpus.

Mpwn 3agaHnn NapameTpoB LUMNLEBOrO COEAUHEHUS Ha Bany peann3oBaHa
BO3MOXHOCTb PYYHOro BBOAA AnameTtpa dpesbl.

PaspaboTaH HOBbI AONOMHUTENBHbLIA 3NIEMEHT LNNNHOPUYECKON CTYNEHN —
lMonepeyHbie omeepcmusi. OTBEPCTMA MOTyT ObITb CKBO3HbIE, IMyXue, ¢ hackon, ¢
UMNMHAPUYECKOM N KOHUYECKON LIEKOBKOW, C pe3b00oii 1 NoA4 KOHUYECKUI WTNT no
FOCT 3129-70. Mpwn nocTpoeHun oTBEPCTUA MOXHO 3adaTh ANS HEro Kak yrosn
HaKNoHa, TaK 1 yros NoBopoTa.

Peann3soBaHo peanuctnyHoe otobpakeHne B YepTexe KaHaBOK ANd Bbixoda
LwnncpoBanbHOro Kpyra.

PeanunsoBaHo NOCTpPOEHNE KaHaBOK Mo calibHUKOBbIE BOWITOYHbLIE KOMbLA

BBeneHa BO3MOXHOCTb BbiOOpa BapuaHTa KOHTPOMS LMIMHAPUYECKMX LLWECTEPEH MO
NoCTOSIHHOWM xopAe (BBo4 BapmaHTa B Tabnuubl napameTpoB). O6ecneveHa npoBepka
OOCTYNMHOCTM NPUMEHEHNS METOAA KOHTPOMS HAa OCHOBaHWM NPOBEAEHHOIO pacyeTa
nepegauu.

MonHocTbio NepepaboTaH MoAynb 3aTblNOBKN 3yObeB. PekomeHayeTcst MCNonb3oBaTth
TUMbI 3aTbINOBKM 604YKO06pPa3HbIl N ¢hopuimeseHb. TyN 3aTLINTOBKN ¢hopuimeseHb
peKoMeHAYeTCA ANS TSKeNoHarpyXeHHbIX nepegay. 3a cHeT 3a0CTPEHHOrO yrna Topua
yron AaBneHuns Npu nepeknioveHnn 6onblue yrna TpeHUs U nepeknioveHmne npomcxoanT
nerye v nnaBHee. [laHHbIV BUA, 3aTbINOBKM MOXHO BbIMOMHUTb TOMbKO Ha CTaHKax C
yry.

PeanusoBaH BbIHOCHOW 3f1EMEHT C npodunemM cpepmnyeckon KaHaBKu.

Peanun3oBaHO NOCTPOEHME TPEYTONbHbIX KAHABOK HA BHELLHEM M BHYTPEHHEM KOHTYpEe
N BbIHOCHbIX 3/IEMEHTOB C ee npodunem.

MosiBuNack BO3MOXHOCTb 3afjaHNst YLUMPEHNS KAHABKW MO, CTOMOPHOE KOrbLIO.
Ncnonb3yeTtcst Ana crnyyaes, kKoraa HEBO3MOXHO 3apaHee BblYUCUTL MOSOXEHME
KaHaBKM — TOrga oHa Aenaetcs 3aBei0MO LUMpe, Yem TpebyeTcs, a N3bbITOK LUNMPUHDI
BblOMpaeTcsa NnpocTtaBkamm u3 WnNngoBaHHbIX Wanbd npu cbopke ngenus.

Peann3oBaHo NOCTPOEHUE CTYNEHEN C KOHNYECKMMN pe3bbamu (meTpudeckaa TOCT
25229-82, prommoBas OCT 6211-52, TpybHasa TOCT 6211-81, 6anoHHas FTOCT 9909-
81 1 koHu4eckme pesbbbl Ana 6ypunbHbIX KonoHH FTOCT 28487-90 n TOCT P 50864-
96). [ins Bcex pe3bb mMoryT 6biTb CO3AaHbl BbIHOCHBIE 3N1IEMEHTbI ¢ Npodmnem pesbbbl
1 C Heo6XOAUMbBIMU OOMNOMNHUTENBbHBIMU 3NIeMEeHTaMM COornacHoO ctaHaapTam
(Hanpumep, ons pe3bb ons OypunbHbIX KONOHH — Npodun 3ape3bboBbIX
pa3rpy304HbIX KAHABOK W T.M.).

PacueTbl MexaHn4ecKkmx nepenad

PaspaboTaH MOAyrb reOMeTPUYECKOro pacyeTa UunMHapuyeckon sybyarton nepegaym
C apoyHbIMM 3y6bAMNU. ApOYHbIe 3yObsi NO CPABHEHMIO C TPAAULMOHHBIMU NPAMbIMU
3yObsSMW NPU MOEHTUYHBIX KOHCTPYKTUBHO-TEXHOMOMMYECKNX NapaMeTpax Nno3sosisioT B
nepegaye nonyynTb 60nblM KOIMPUUMEHT nepekpblTha (¢ €=1...1,2 0o €=2,5...3) n
TEeM CaMbIM MOBbLICUTb HECYLLYIO CNOCOBHOCTb U CYLLECTBEHHO CHU3UTb CKOPOCTb
OTHOCUTENBbHOIO CKOMBXEeHUSA 3ybbeB B 3aLenfeHun.

B pacueTe uunuHapuyeckon 3ybyaTton nepegaymn BHELHErO 3aUenseHns
npeaycMOTPEH pacyeT LWEBPOHHLIX Nepeaad.

PaspaboTaH mogyrnb reoMeTpruyecKoro pacyeta KOHMYECKOW nepeaaym
TaHreHumanbHbIMK 3y6bamu.
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- B pacyeTe 4YepBAYHbIX UMNMHOPUYECKMX nepenay Ha TENNOCTONKOCTb peann3oBaHa
BO3MOXXHOCTb MNOJ1b30BATENIbCKOIro Macisia.

4. Pac4eTbl KpenexHbIX COeauHEHNN

- PaspaboTtaH Moaynb NPOBEPOYHOro pacyeTa LWMNOHOYHOIO COeAMHEHMS
(Npu3amaTnyeckne n CerMeHTHbIE LLMOHKM).

- PaspaGOTaHa MeToAduKa onpeaeneHnd aonyckaemMblx HaI'IpFI)KeHI/IIZ CMATUA N Cpe3a B
LLINOHOYHOM COoeaANHEHNN.

Omnuyusi eepcuu 17.1 om eepcuu 17

MexaHuka: lpyxuHbi

1. OI'ITI/IMI/I3I/IpOBaHO NOCTPOEHNE TPpEXMEPHbIX mMoaenemn NPYXWUH. B pes3yrnbTaTte CKOPOCTb
NOCTpPOEHUA mMoaenemn no pes3ynbTatam TECTOB yBenn4yunacb B ABa pasa.

2. an/I NOCTPOEHUN TpexmepH0|7| MoAenn NpyxXmnHbl oe3 pacyeTa nosasuiiacb BO3MOXXHOCTb
3afaBaTtb npepnonpenerneHHble COCTOAHUA NPYXUHbI. NX MOXHO Bbl6paTb n3 Ta6J'II/IU,bI
nepemMeHHbIX.

3. [obaeneH pacyet no OCT 3-2561-91 «[1py>KUHbI BUHTOBbIE LIUIMHAPUYECKNE KPYHEHMS.
TexHunyeckune ycnosus».

MexaHuka: AHuUmauyus

1. TlosiBUnacb BO3MOXHOCTb 3afiaBaTb KOHEYHOE MOMOXEHNE KOMMOHEHTA Ha Lware
nepemMeLleHns 6e3 cosgaHnsa nnm Bolbopa TpaekTopun. KOMNOHEHT MOXET ObITb
nepemeLLeH B KOHEYHYIO TOYKY NtoObiM BO3MOXHbIM B KOMIMAC-3D cnoco6om. B meHto
MNapamempsi nobasneHa komaHaa lNMepemeweHusi — U3 HaYaribHO20 MOJIOXKEHUS 8
mekyujee.

2. [Hopa6oTtaHa CnpaBo4yHasa cuctema.
3. WcnpaBneHbl 3ameYveHHble OLLNGKMN.

O6opydoesaHue: CeapHble cOeOUHEHUSs

1. B komaHge O603HavYeHue ceapHO20 wea B rpacdmyeckoM AoKyMmeHTe gobaBneHa
BO3MOXXHOCTb pacyeTa MaccChl HannaBfeHHOro MaTepumana CBapHOro LIBa.

2. B komaHge O603HayeHue ceapHO20 wiea B MOZEN, NPy BBOAE TEKCTa 0603HaYeHs,

oTobpaxaeTcs MHpopMaLms 0 ANIMHE CBapHOro LWBa M Macce HannaBneHHoro matepuana

CBapHOro LBa.

3. B komaHge O6o3HayYeHue ceapHO20 wea NobaBreHa BO3MOXHOCTb CO34aHNs
0603HaYeHNs HeCTaHAapPTHOrO LLUBA C MYCTOWN NOMKOW U C BBOAOM MPOM3BOSBLHOMO TEKCTa
BMECTO NnapameTpoB 0603Ha4YeHUs LLUBa.

4. B komaHae Pedakmop KOHCMpPYKMuUe8HbIX 3ieMeHmoe nobaBneHa BO3MOXHOCTb

O4UCTKM obnacTn BHYTPU KOHTYpa HeCTaHOapTHOro CBapHOro wBa B COOTBETCTBUA C roCT

2.312-72.

5. [HobaeneHa komaHga lpeobpa3zoeaHue o603HayvyeHul u3 3D e 2D. KomaHga
npegHasHavyeHa anga npeobpasoBaHms B pa3pyLUeHHbIX acCounaTUBHbIX BUaax
obo3HayeHun, nepegaHHbix 3 mogenu (3D), B 0603HaveHus 2D. MNpeobpasoBaHHbIe
0603HayeHns ByayT OOCTYNHbI ANA peAakTUpoBaHNs B rpacouyeckoM AOKYMEHTE.

6. B komaHoe O6o3HayeHue ceapHO20 wea NosiBuacb BO3MOXHOCTb (hOpMMpPOBaHMS
OTCTYNOB B Hayane 1 KoHue wea. OTCTynbl 3a4arTcsa NPY MOMOLLM XapaKTEPHbIX TOYEK.
OTCTyNbl y4MTBIBAKOTCA NPU pacyeTe ANvHbI LWBa U, COOTBETCTBEHHO, BNUSIOT HA pacyeT
Maccbl HanmaBneHHOro marepuana. BosspaT K MICXOOHOMY COCTOSIHUIO (T. €. cOpoc

OTCTYMNOB) OCYLLECTBIISIETCA KOMaH0W KOHTEKCTHOrO MeH0 BoccmaHoeumbs cocmosiHue.

7. ﬂ,]‘lﬂ NPepPbIBUCTOrO LBa NoABUI1IaCb BO3MOXHOCTb N3SMEHEHUA HanpaBlneHNA NOCTPOEHUA.
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O6opydoeaHue: Pazsepmku

1.

B npunoxeHne nobaBneHbi:

—  TPOWHUK, TUN 4;

—  TPOWHUK, TMN 5.

VcnpaBneHbl HangeHHbIe OOk,

M3meHeHa paboTa C KIT4YoM 3aLunTbl: €Crv NPUIoXKEHNe NOAKNIYEHO, TO NULEH3NS
3aHMMaeTcs 1 ocBoboXJaeTca aBTOMaTUYECKN. YCITOBMEM 3aHATUS NNLEH3UN ABNAETCS
BMONMOCTb MTaBHOMO OKHa MPUMNOXEHUs Ha akpaHe. Ecnn okHO nepectaeT 6biTb BUOUMO,
TO nuueH3ns oceoboxaaetca. [laHHaa yHKUMA BBegeHa Ans KOMEOpPTHOM paboTbl C
CETEBbIM KIMOYOM, ECIM KONIMYECTBO NMLIEH3MI HA HEM MEHbLUE, YeM KONMYECTBO pabounx
MEcCT.

O6opydoeaHue: MemannokoHcmpyKyuu

1.

2.

B komaHgax lNMnacmuHa v Npynna omeepcmut NosiBUnack BO3MOXHOCTb 3a4aBaThb
hopmoobpasyoLLyo reoMeTpuio Npy NOMOLLM MOSb30BaTENbCKOro 3CKN3a.

Hoeas komaHaa CkpyaneHue. [103BoNseT CTPOUTb CKPYrneHust Ha Npodunsax, nnacTuHax
n pebpax KecTKOCTH.

B napameTpax 06beKkToB nosiBunacb BO3MOXHOCTb YNpaBnsiTb CO34aHMEM 0ObeKTOB
cneumndmrkaumm, a Takke BO3MOXHOCTb CMEHbI pasfena crneumdukalui.

O6opydoeaHue: Tpybonpoeoon!

1.

Hoeas komaHaa Co3damb 06bekmbi cneyughukayuu 05151 eblbpaHHbIX mpy6. KomaHaa
CNYXWUT ANa aBTOMaTUYEeCKOro co3aaHns 06bEKTOB cneundukaumm ans BblopaHHbIX TPy6
(TpyBbI OMKHBI BbITb MOCTPOEHbLI C MOMOLLLIO MPUNOKEHUS).

MosiBMNack BO3MOXHOCTb B MpoLecce NOCTPoeHnss TpybonpoBoA4oB 3a4aBaTb nNapameTpbl
TpyO BpYy4HYtO.

Banbi u MexaHu4eckue nepeda4u

1.

2.

"eHepauma TpexmepHbIX Mogenemn

- PaspabotaH Mmoaynb reHepaunm reoMeTpu4eckn KOPPEKTHbIX MoAEeNeN NNOCKMX Konec
NIoCKOLMANHAPUYECKON 3ybuaTon nepegayn.

- [JopaboTaH moayrb reHepauun reoMeTpUYECKU KOPPEKTHBIX MOAENEN LLIECTEPEH
KOHWYECKOM nepeaayu ¢ KpyrosbiM 3y6oM. NaMeHeH NpuHLMN Ha3Ha4YeHus
KO3 DULMEHTOB NoKanuaauum n ux (pusnyeckmin CMbICH: Tenepb OHU COOTBETCTBYHOT
yrnam KadaHus ngeanbHoro obkaTtHoro Boipesa wectepHu. Kpome toro, paspabotaH
MEXaHU3M COXpaHeHUs1 naeanbHOro obkaTHoro Bbipesa wectepHn. CoxpaHeHHbIe
JaHHble aBTOMaTUYECKN UCTONb3YITCA NPUY NOCeayLLnX NePecTPOeHNSAX LWECTEPHN
(non6ope koahdMUMEHTOB foKkanusaumm Npu peryrmpoBKe MONOXEHUSA 1 pa3mepa
nNATHa KOHTakTa), bnarogaps Yemy nepecTpoeHnst 3HaUNTESNbHO YCKOPSIKOTCS.

CospaHue depTtexen

- [Jo6GaeneHa BO3MOXHOCTb MOCTPOEHUST HAPYXKHbBIX U BHYTPEHHUX 3BOSIbBEHTHbIX LMWL,
cornacHo DIN 5480-2006.

— Pa3smepbl Bana Tenepb CO30al0TCH B TOM Xe Buae vepTrexa, 4To 1 ndobpaxxeHve sana.
CneumansHble BUAbI C pa3mepamm 6onblue He (hopMUpyOTCS.

- Ecnu pasmepsbl, aBTOMaTU4ECKM NPOCTAaBIIEHHbIE NPU CO30aHUM CTYMNEHU C pasMepamu,
ObINy OTpeaaKkTMpPOBaHbl BPYYHYO (Hanpumep, Nonb3oBaTenb N3MEHUN
MECTOMNOSOXEHNE pa3MepPHON HaANUCK, TOYKM NPUBA3KN U NPOMY.), TO 3TN U3MEHEHUS
COXpaHSITCA NpW NepecTpoeHnn n3obpaxeHusa Bana, B TOM Yucne nocne
peaakTMpoBaHUs ApYyrux cTyneHen n gobasneHns HoBbIX. [loTeps Nonb3oBaTeENbCKOW
HaCTPOWKN pa3MepoB MOXET NPOU3ONTU TOMBKO B pe3ynbTaTte 3HaYUTENbHbIX
NU3MeHEeHMI napaMmeTpoB TOW CTYMNEHU, K KOTOPOW OHU NPOCTaBMEHBI.
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3. PacueTbl MexaHMYeCcKnx nepegav

PaspaboTtaH Moaynb reoMeTpuyecKkoro pacyeTta ninocKoLUNMHApUYECcKon 3ybyaTton
nepegauw.

Mpu BbIGOpE BapraHTa NOCTPOEHUSI KITMHOPEMEHHbIX LIKMBOB «[loabop
reoMeTpuyeCKNX NapaMeTpoB LLKMBOB» CTanu AOCTYMHbI A58 Bblbopa peMHu no
crangapty FOCT 5813-2015 (PeMHM BEHTUNATOPHbIE KINMHOBLIE U LUKNBLI A5
asuraTenen asTomobunen, TpakTopoB U KOMBGAMHOB) M peMHM NO 3apyOeXXHbIM
crangaptam DIN/ISO/ARPM/MPTA u3 katanora gupmel Optibelt (FTepmanus). B
NPOEKTHOM M1 MPOBEPOYHOM pacHeTe KNMHOPEMEHHOW nepefaydn Takke ctanm
AOCTYNHbI peMHU no 3apybexHbim ctaHgaptTam DIN/ISO/ARPM/MPTA u3 kaTanora
dupwmbl Optibelt (FTepmaHus).

PeanunsoBaH cyHKUMOHaN NOCTpoeHnsa Tabnumubl NapamMeTpoB Ha KITMHOPEMEHHbIE
WKuBbl. [JaHHble Tabnuubl He NPeayCMOTPEHbl CTaHAAPTOM, HO HYacTO MUCMOSb3YTCA
Ha npakTuKe.

Crtan goctyneH Bbibop Tvna 3yb6ope3Horo MHCTpyMeHTa asis o6paboTku anvMumkna npu
reoMeTprUYECKNX pacyeTax LMIMHOPUYECKON 3yG4aTon nepeaayn BHyTPEHHErO
3auenneHusa u nnaHeTapHoun 3ybuyaTton nepegaym xerimca. B kayecTBe MHCTPyMEHTa,
KpoMe dosibsika, MoryT ObITb yKa3aHbl ¢hpesa-ynumka, duckosas ¢hpesa,
nansuyeeas ¢ppesa v YIY. MNogoGHbIN MHCTPYMEHT NPUMEHSETCA HA BbIMyCKaBLUMXCA
B CCCP 3ybochpesepHbix cTaHkax Ans 06paboTkm annLUmMKNoB, B YaCTHOCTMH,
WHCTPYMEHT TUNa ¢hpesa-yumea Ucrnonb3yetcs npn obpaboTke Koco3yobix
anuumknoB. [laHHoe HOBOBBEAEHNE B pacyeTax NO3BOMSAET CHATb OrpaHnyYeHne Ha
3Ha4YeHune yrna HaknoHa 3ybbeB y NogobHbIX KOCO3YObIX Nepeaay, HaknaabiBaemoe
ncnonb3oBaHveM AonbskoB 1 3y6oaonbexHbIX CTaHKOB (paHee [onycKanucb 3Ha4YeHus
okosno 15° n 23°).

Omnuyus eepcuu 17 om sepcuu 16.3

O6opydoesaHue: MemasnnokoHcmpykuyuu

1. B komaHpax NOCTPOEHNA NnacTtnH " I'IpOd)I/IJ'IGVI noAasuniiaCb BO3MOXHOCTb Bbl60pa LeHTpa
TAXECTN ceHeHnA B Ka4ecTBe I'IO3VILI,I/IOHI/Ipy}OLLI,eI7I TOYKN.

2. B accouuaTtMBHOM BMAE C MOOENN TeENepb MOXHO CO3aTb NPOEKUUIO HE BCen
KOHCTPYKUWMKN, a NMPON3BOJIbHO Bbl6paHHOFO Tena i KOMMoHeHTa.

3. MNosiBunack komaHaa Cozdamsb yepmeixu onsi lMpoghuned, lNnacmuH u Pebep
»xecmkocmu. OCHOBHbl€ BO3MOXXHOCTM KOMaHbI:

OObekTbl 4Na co3gaHns YepTexen MoryT ObiTb BbiOpaHbl Kak B [lepeBe Mogenu, Tak u
B rpacmnyeckon obnacru.

HanpaBneHue anemeHTa B KOHCTPYKLMN MOXET HE COBNaaaTh C HU C OAHON 13 ocen
CMCTEMbI KoopauHaT. HecMoTps Ha 3TO, BUAbl ANeMeHTa B YyepTexe 6yayT KOPPEKTHbI.

I'Ipvl CO30aHnn 4YepTexa MacwTab Bmaa BbI6VIpaeTCFI aBTOMaTU4eCKMn B 3aBUCUMOCTUN OT
Fa6apVITOB ce4vyeHunda anemMeHTa. I'IpM HeO6XOLI,I/IMOCTVI ,El,06aBJ'IF|I'OTCFI pas3pbiBbl BUAa.

3a oauH ceaHc pa6OTbI KOMaHObl MOXET ObITb CO34aHO HECKOJ1bKO qepTe>Ke17|.

Co3aaHHble YepTexn ANeMeHTOB aBTOMaTUYEeCKN MOAKII0YATCA K COOTBETCTBYIOLLMM
obbekTam cneundukauum B TPEXMEPHOM MOAENN KOHCTPYKLUN.

MexaHuka: AHuUmMauyus

MosiBMNack BO3MOXHOCTb COXPaHATb B CLIEHAPMK Ha Liare aHMMaLuun pasnuyHble
COCTOSIHMS «CLiEHbI» (M3006paXkeHne Modenu Ha 3KpaHe) U OCYLLECTBNSATL NiaBHbIe
nepexoabl Mexay cueHaMu, BKIoYas MoOBOPOT, NepeMeLLEeHMe 1 MacluTabupoBaHme.
Mepexoa OT CUEHbI K CLIEHE MOXET NPOUCXOANTb OAHOBPEMEHHO C 0ObIYHBIMM
OBVKEHNAMUN KOMMNOHEHTOB.
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MexaHuka: lNpy»xuHbi

1.

2.

4.
5.

WHTepderic npunoxeHns nepepaboTtaH ana obecnevyeHnsa eanHoobpasnsi BHELLHEro Buaa
¢ nutepdericom KOMIMAC-3D v17.

)J,o6aBneHa MHTEerpaunda co cnpaBO4YHNUKOM MaTepVIaJ'IbI n COpTaMeHTbI.

B cbopoyHon mogenu nosisunack BO3MOXHOCTb BbIGOpa COCTOSHUSA NPYXUHbI:
npeaBaputenbHas gedopmauus, paboyas gedopmaums, MakcumanbHas gedopMaums.
[nsa atoro cnepyeT BbibpaTb HYXXHYIO CTPOKY U3 Tabrunubl NEPEMEHHbIX.

McnpaeneH oT4eT, co34aBaeMblil C MPY>XUHOW KPYYEHUS.
M3mMeHeH uBeT TpexmepHOn Mogenu npy;xuHeol.

O6opydoeaHue: CeapHble cOeOUHEeHUSs

1.

2.

5.

NHTepdelic npunoxeHus nepepabotaH ans obecnevyeHns egqmHoodbpasns BHELIHEro Buaa
¢ nntepdgericom KOMIMAC-3D v17.

B cTpoky cocTosiHusi guanora Beoga napameTpoB CTaHAapTHOro WwBea fobaeneHa
MHcpopmMaLms O TUMe LWBa U cnocobe cBapKu.

B ananorax BBoga napametpoB CTaHAapTHOro n HectaHgapTHOrO WBa Ha cnuckax Tuna
LLIBA NPaBOW KHOMKOW MbILLW BbI3bIBAOTCA KOHTEKCTHbIE NaHenu Boibopa Tuna LwBa.

B gmanorax npunoXxeHust Ha cnnckax napaMeTpoB ABONHBLIM LLENYKOM NPaBOW KHOMKK
MbILLM BbI3bIBAOTCSH KOHTEKCTHbIE MEHIO BbiOOpa 3Ha4YeHus napameTpa.

VMcnpaBneHbl 3aMeYveHHble OLLINBKN.

Banbl u MexaHu4YyecKue nepeoda4u

1.

JInueHsnposaHue

HaunHasa ¢ gaHHOM Bepcuu, B MPUNOXeHWe BKOYaeTca AononHeHne Banbl u
MexaHu4eckue nepedayu. Yacoenlie MexaHu3MbI. B nononHeHne BowWNK:

- Uunungpuyeckas 3ybyaTtasa nepegada ¢ 4acoBbiM Npodhunem,

- LleBoyHas yacoBas nepegava.

BHumaHue! [1ns paboTbl ¢ gononHeHnem TpebyeTca oTAenbHO onnaynsaemMas nmueHsus.

eHepauma TpexmepHbIX Moaenemn

- PaspaboTaHbl MO4YyNM reHepaunm reoMeTpu4eckn KOPPEKTHbIX TPEXMEPHbIX MOAENEeN:
— LWeCTepeH umnuHapuyeckon 3ybyaTon nepegadm ¢ 4acoBbIM Npodhunem,
— 3B€3004€eK U LEeBOYHbIX TPMOOB LIEBOYHOW YaCOBOW Nepeaaydu.

- PaspaboTtaH yHKuMoHan hopMmMpoBaHusa pe3bbOoBbIX XBOCTOBUKOB C BHELLHEN
METPUYECKON pe3bbon HEMOCPEACTBEHHO B TpeXMepHon mogenu. MNpuHumn Beibopa
pe3bbbl 1 ee napameTpoB MOMHOCTLIO 3aMMCTBOBaH U3 Ananora co3fgaHus pe3sbbl B
npunoxexHun Basibl u MexaHu4Yeckue nepedayqu 2D.

CospaHue vepTtexen

— Obecne4yeHo NOCTPOEHWEe pasMepoB Ha BbIHOCKE C NpodunemM 38e3004KN LienHom
nepenadn.

— [pn nocTpoeHnn HecTaHOAPTHLIX NPSIMOOOYHbIX LUNULEB TENEPb MOXHO
pedakTMpoBaTb Ntobble NapameTpbl, ONpeaensitoLne NX reoMeTpuio.

- BBegeH (byHKUMOHaN NOCTPOEHUSA KaHABOK M MOCaA0YHbIX MECT NOA KorbLa
PE3NHOBbIE YMIOTHUTENbBHbIE Kpyrrnoro cedeHnsi no FOCT 9833-73.

- ®yHKkuymnoHan noctpoeHus Konbyeebix omeepcmuti nepepaboTaH B pyHKUMOHAN
Bbipe3bi no kpy2oeomy maccuegy. [ToMMMO KpyriibiX OTBEPCTUI, OCTYMHbI
CEerMeHTHble Bblpe3bl. [1pn 3TOM Kpyrnble OTBEPCTUS MOTYT OblTb NOCTPOEHLI B Pa3HbIX
BapuaHTax (c pbackamu, ¢ pe3bbomn, rnyxme, ¢ LEKOBKON — Bcero 32 kombuHaumm), a
TakkKe C HEHYNEBbIM 3HAYEHNEM Yriia OCY NEePBOro OTBEPCTUS.

Pac4yeTbl MexaHn4eckux nepegay

- Bo Bce Tvnbl Nepeaay BBeAeHa KpaTkas AMarHOCTUKa XO4a pacyeT reoMeTpun.
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MydhTbl 3ybuaTble coeguHUTENbHbIE: JOPAbOTaH anropmMTM pacdeta KoaduUneHToB
CMELLEHNSA NCXOOHOr0 KOHTYpa. NMoMMMO nonyyYeHnst pacyeTHOro 3HadveHunst fobasneHa
BO3MOXHOCTb Py4HOro BBOAA.

PaspaboTaH Moayrnb reOMETPUYECKOro pacyeTa UMIMHAPUYECKON 3ybyaTton nepegaym
C YyacoBbIM npodunem Ha ocHose TOCT 13678-73.

PaspaboTaH MOAayrnb reOMETPUYECKOrO pacyeTa LeBOYHOM YacOBOW nepenayn Ha
ocHoBe PTM 31.4005-76 n TOCT 13678-73.

B pacueTtax umnmHapu4eckmx 3BONbBEHTHbIX 3yb4aTbix Nepeaay BBegeH aBTOBbIOOP
3yOOpEe3HOro MHCTPYMEHTa Npy CMEHe Moayrns.

lMpoBegeHa aganTaumst Moaynen pac4yeToB LNNNHAPUYECKNX 3BOSIbBEHTHBIX 3y04aThbiX
nepegad B ¢Bsi3n ¢ BBogom B genctene ¢ 01.01.2017 TOCT 13755-2015 OcHoBHble
HOpPMbI B3anmo3damMmeHsieMocTu. [epegayun 3ybuatblie LMNMHOPUYECKME SBOSNbBEHTHbBIE.
B pacueTax Bcex TMNOB nepeaay BBeAeH BbIOOP CTENEHM TOYHOCTU U3 MEHIO U
COrnacoBaHHbIM BBOA, CTEMEHM TOMHOCTM ANs NapHOro Koneca.

CHATO orpaHu4eHne Ha Masnbli MEXXOCEBOWN Yron B pacyeTe KOHMYEeCKOoN NpsiMo3ybom
nepegayn. Tenepb MOXHO NPOEKTUPOBATb TakMe nepeaayn ¢ MexoceBbiM yrrom ot 0
0o 85 rpagycos. [NpoBepeHo Ha peanbHOM n3genun.

Omnuyus eepcuu 16.3 om eepcuu 16.2

Banbl u MexaHu4YyecKue nepeoda4u
1.  [eHepauusa TpexmMmepHbIX Mogenen

B moayne reHepauun mogenen KOHMYECKMX KOMEC C KpyroBbiM 3yOOM BBEAEHA
BO3MOXXHOCTb YMNpaBfieHNs NONOXEHNEM CYMMapPHOro NATHa KOHTaKTa 3a cyeT
N3MEHeHMs NapaMeTpoB Nokanuaauun. 3HavyeHns K03 PULNEHTOB NoKanmMaawmm
YyCTaHaBNMBAOTCSA BPYYHYHO B NONb3oBaTenbckom danne Shaft3D.ini.

MepepaboTaH MexaHM3M reHepaumMm Moaenen YepBSAKOB: TeNepb A1 BCEX BapUaHTOB
dopmupyeTCcs oceBor Npohunb U reHepauuns oCcyLLeCcTBSAEeTCA No OAHOMY NPUHLMNY.
ObGecneveHa reHepaums Mogernen YepBsidHbIx konec TunoB ZI, ZN1, ZN2, ZN3, ZT1,
ZT2 (paHee — Tonbko TuNa ZA).

B Mogensax obecneyeHa reHepauus BbIXO4OB nNpodunen 4epBsKoB (BCEX TUMOB) NPU UX
Hapes3aHun Ha Bany.

PaspaboTtaH Mogynb reHepaLmm reoMmeTpuyYeckn KOPPEKTHbIX MoAenen 3ybyaTbix
BEHL0B rnobonaHbIX YEPBSAKOB U YEPBSYHbIX KOSlec.

PaspaboTaH moaynb reHepaumm reoMmeTpuyYeckn KOPPEKTHbIX MOAENEN 3Be3004€EK U
LeBOYHbIX KONeC LLeBOYHON nepeaayu.

2. CospgaHuve yepTexen

[lopaboTaHbl BbIHOCHbBIE 3NTEMEHTLI OCHOBHOM M YMPOLLEHHONM 3aThbINTOBKM 3yba:

— BbIHOCHbIE 3NIEMEHTbI cAenaHbl 6onee KOMMNaKTHbIMMY;

- wpndTt 06o3HaYeHus Buaa u paspesa npusegdeH B cootsetctene ¢ FOCT 2.316-68;
— Ans yrnoBbiX pasmepoB AobaBneHbl npeaerbHble 3HaYeHus.

[oGaeneH BbLIHOCHOWM 3MIEMEHT C CEYEHMEM KaHaBKWU Nog cTonopHble konbua no FOCT
13940-86 n TOCT 13942-86.

Cnyyaum, Korga Ha KOHMYECKMX LLECTEPHSIX Maroro AnamMmeTpa LUNOHOYHbIN nas
npopesaeT KOHYC NOAHYTPEHUS Unn gaxe 3y0 LWeCcTepHU Tenepb UCMPaBMAOTCS
aBTOMAaTMYECKM M He TpebytoT py4yHON JopaboTKn YepTexa n Mmogenu.

B cuTyauun, korga Ha KOHMYECKMX LLUECTEPHSIX OMaMeTp CrieaytoLen 3a KOHYCOM
NOAHYTPEHUSA LUNNHOPUYECKON CTyneHn Obin Gonblue gunameTpa OCHOBaHWUS
NogHYTPEHMS, NoSy4Yanacb HECTbIKOBKA CTyneHen. [nsg NckniyeHns aToro gobaeneH
elle ofuH BapuaHT OTPUCOBKN. B aTOM BapmaHTe ykasblBaeTcs He rnybuHa KOHYCHOro
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noaHyTpeHus, a obwas rnybuHa BMecTe C LMIMHAPUYECKOW CTYMNEHbIO N ee AuaMeTp.

ConpsikeHne KOHyca CO CTYNEHb CTPOMTCA aBTOMAaTUYECKM.

[nsa koHu4eckux npamo3ybbix nepefad AobaBneHbl AONONHUTENbHbLIE ANTIEMEHTDI:

- BuA 3yba c ykasaHuem pasmepa 40 U3MEPUTENBHOIO CeYeHus,

- npodunb 3y6a B U3MEPUTENBHOM CEYEHMMN C YKa3aHNEM KOHTPOSIbHbIX pa3mMepoB
3yba.

OnTuMM3npoBaHbl pa3mMepbl Tabnuu napameTpoB, 6narogaps Yemy Tadbnuupbl ctanm

B6onee KOMNakTHbIMMU.

[MocTpoeHne BLIHOCHOIO 3neMeHTa C Npodunem YepBska B OCEBOM CeYeHUn

BbINoOMHseTCA ansa vYepssakos Tuna Zl, ZN1, ZN2, ZN3, ZT1, ZT2 (paHee — TONbko Ang

Tuna ZA).

MocTpoeHne rmobomaHoro YepBsika ¢ anemeHTamm ogopmneHus (tabnuua

napameTpoB, MECTHbIN pa3pes ¢ NPoduem, BLIHOCHOW 3fIEMEHT € npodunem

yepBsika, Cxema pasBepTKN BUTKA Ha pacyeTHOM rnobovae yepssika). [Mpu aTom

KOHTpONupyemble NnapaMeTpbl B Tabnuue napameTpoB (genuTenbHas TonwmHa no

XOpAe BUTKA, BbICOTa A0 XOPAbl BUTKA) aBTOMATUYECKN YTOYHAOTCA nocne

dopMUpoBaHUS TPEXMEPHOM MOZENMN.

MocTpoeHme rnobomaHoro YepBAYHOro Koreca ¢ arnemeHTamm odopmnenus (Tabnuua

napameTpoB, BbIHOCHOM 3N1IEMEHT C Npodunem 3yobLeB YEPBAYHOIO KOneca B OCEBOM U

HOpManbHOM ceyeHun). Mpr 3TOM KOHTPONMpPyeMble nNapameTpbl B Tabnvue

napamMeTpoB (aenuTenbHasa TonwmHa 3yba no xopae, BbicoTa 40 XopAbl) YTOUHSOTCA

nocne oopMuUpPOBaHNs TPEXMEPHON MOLESN.

Mpn NOCTPOEHMUN LUNMHOPUYECKOTO YEPBSIYHOrO Kofneca AOCTYNHO NOCTPOeHne

BbIHOCHOTO 3fieMeHTa ¢ npodunem 3yobeB YEPBAYHOIO Koreca B OCEBOM U

HOpManbHOM ceyeHun). Mpr 3TOM KOHTPONMpyemble nNapameTpbl B Tabnvue

napameTpoB (aenuTenbHasa TonwmHa 3yba no xopae, BbicoTa 40 XopAbl) YTOUHSIIOTCH

nocne popMmMpoBaHMa TPEXMEPHOW MOAENN.

PeanusoBaHa aBTomaTunyeckas nepegadya o603Ha4yeHNs 1 HauMeHOBaHUA N3 YyepTexa B

TPEXMEPHYIO MOAENb NPU ee reHepaunn.

PeannsoBaHo nocTpoeHne n3obpaxkeHnsi 3Be3404KM LIEBOYHOWN Nepeaayn ¢

anemeHTamm ocopmrieHms (Tabnuua napaMmeTpoB, BbIHOCHOW 3fIEMEHT C MPOdUIeEM

3ybbeB).

PeannsoBaHo nocTpoeHne n3obpaxxeHnsi LLeBOYHOMO Koreca LieBOYHON nepeaayn ¢

anemeHTaMmmn opopmreHmns (BbIHOCHOW 3NIEMEHT C OTBEPCTUAMM MOL LIEBKN).

PacueTbl MexaHn4yecknx nepenav

B pacueT kKoHu4eckon npamo3ybon nepegayv BBeAeH pacyeT yrina CXoa4MMOCTU NNHUN
OCHOBaHuA 3yba 1 yTouHEeHO Ha3BaHWe KOHTPOMbHbLIX NapameTpoB. [locne pacyeTa
napameTp BbIBOAUTCA B OTYET M B Tabnuvuy NnapaMeTpoB Ha YepTexe.

PeannsoBaH BOCCTaHOBUTENbHbINA pacyeT LMNMHAPUYECKOn 3ybyaTon nepegayv
BHELLHero 3auenneHuns. PakTudeckn Takom pacyeT npeacTtaensaet cobor nogdop
napameTpoB 3y64yaTon napbl Npu BbIXOAe ee U3 CTPoS (T.e. MPU PeMOHTe y3na) u
BbIMOMHSAETCA Ha OCHOBaHMM 3aMepOB AOCTYMHbIX Pa3MepoB LLeCTEPEH napbl.

Mocne BBOAA OCHOBHbIX MCXOAHbIX AAHHbIX U ONpeAeneHns cnocobos 3amepa
dopmmpyeTcsa KapTa 3amepoB (Habop NUCTOB KapTbl 3aMEPOB M UX coaepXaHune
MEHSIETCS B 3aBUCUMOCTM OT U3BECTHbIX UCXOAHbIX AAHHbIX N M36paHHbIX cnocoboB
3amepa).

lMocne nonyyeHnst AaHHbIX NO KapTe 3aMepa Nosfb3oBaTeslb MOXET BHECTU JaHHbIE B
COOTBETCTBYHOLUMX AManorax BBOAA.

B pesynbTupytowem guanore nonb3oBaTeNb, OPUEHTUPYACH HA pacHEeTHOE 3HaYeHue
OCHOBHOIO Llara 3auenneHus, MoXeT BblibpaTb Hanbonee nogxoadaLimi BapmaHT
COYEeTaHusA cTaHgapTa Ha nepegady, Mogyns, yrrna npouns 1 UCXO4HOro KOHTypa.

Mocne okoH4YaTenbHOro pacyeTa nosib3oBaTtesib nepexoanT B CTaH,D,apTHbIVI aunanor
reomMeTpn4ecKkoro pacyeTa nepenadu, roe n 3akaH4mBaeT ee pacyerT.
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[aHHbIN Moaynb B HAcTosILLEe BpeMs npollen anpobauunio B cnyxbe rnaBHoro
mMexaHunka OCKOMbCKOro anekTpomMeTannyprnieckoro kKombuHara, rge nony4vmn
NONOXNTENbHbIE OT3bIBbI U YXKe Hallen npakTuyeckoe npumeHeHune. Mcnonb3oBaHve
MoAyrns NO3BOSIUIIO 3HAYMTENBHO CHU3UTb BPEMEHHbIE 3aTpaThl Ha
BOCCTaHOBUTENbHbIE pacyeTbl NOAOOHbLIX Nepeaay 1 NOBbICUTb UX TOYHOCTb.

- Ecnu npu pac4yeTe 3ybyaTtbix nepegay co CTaHAapTHbIM UCXOL4HbIM KOHTYPOM U
cTaHdapTHbIM MoayrneM n obpaboTke JONOSKOM BbIACHAETCS, UTO CTaHOAPTHOrO
aonbska HeT, TO Ha 3KpaHe NOSABMAETCH OKHO AN Bblbopa HecTaHAapTHbIX A0NGAKOB
13 nosnib3oBaTenbckon 6asbl. B 3TOM OKHE MOXHO BblIOpaTh HY>KHbIN JON6SAK Un BBECTU
B 6a3y HOBbIV 4on6siK.

- PaspabotaH Moaynb reoMeTpu4eckoro pacyeta rnobonaHeix nepegad. MNpu aTom
Kpome ctaHaapTusoBaHHbIx TunoB (GB n GAU), gocTtyneH HecTaHOapTU30BaHHbIN TUM
GAUT — B 4epBsKOM, Y KOTOPOro B kKa4ecTBe Npodunsis BOrHyTON HENUHeYaTon
NOBEPXHOCTU NPUMEHSIETCA Ayra OKPY)XHOCTU. BOrHyTbin npodunb Yyepsska
obecneynBaeT Gonee paBHOMEPHOE pacnpenenieHne Harpysku mexay 3yobsmm
Koneca, KOHTaKTUPYIOLWNMK C BUTKaMKN YepBsika Ha Bxoade. Kpome Toro, uckpmereHue
npogunsa Yepssika NOMOXUTENbHO BIMSET Ha HECYLLY CNOCOBHOCTL rmobonaHomn
nepegauu.

- PaspabotaH Moaynb reoMeTpu4eckoro pacyeTa LeBOYHbIX Nepeaay Ha OCHOBE
PTM 31.4005-76.

— B BbIHOCHOWM anemeHT ¢ npodunemM 3Be3004KN LENHOW nepedayn gobaeneHsbl
pasmepbl.

- Ob6ecneyeH aBTonoabop 3ybopesHOro MHCTPYMEHTA Npu CMeHe MOAYNS B pacdeTe
crneayoLwmx nepegad: UMNMHAPUYECKNE BHELLHErO 1 BHYTPEHHErO 3aLuenneHus,
peeyHas, BUHTOBas, NnaHeTapHas, opToroHanbHas, 3ybyartas rnyxas mydra.

— CHATO orpaHnyeHne Ha 3HaYeHne MEeX0CEBOro yrna B pacyeTe KOHUYECKOM
npsimo3ybon nepegayn. Tenepb MOXHO NPOEKTUPOBAaTb Takne nepegadn ¢ MexoceBbliM
yrnom ot 0° go 85° (paHee o1 15° go 85°). NpoBepeHO Ha peanbHOM KOHUYECKON
nepegade c yrnom 4,5°.

4. TpebyeTcs oTAENbLHO ONslaYyMBaemas JIMLEH3NA N9 UCNONb30BaHNSA CreayroLmX

BO3MOXHOCTEMN:

- KoHu4yeckasn nepegaya c KpyroBbiMu 3yobsmu,

- TnaHeTapHasa nepegadva [xerimca ¢ OQHOBEHLOBbIMY CaTeNMTamMu,

- OpToroHanbHaga nepegava «LunuHgpudecknin yepsak—LunnHgpudeckoe kocosyboe
Konecov,

- 3ybyatopemeHHas nepegava,

- 3ybuatasa coeguHuTenbHas MydTa,

- YepssyHas rmoboungHasa nepegaya,

- LeBoyHas nepeaaya,

- BoccTtaHoBUTENbHbIV pacyeT ANsa LMNNMHAPUYECKOW Nepeaayn BHELLHErO 3aLensieHuns.

MexaHuka: AHUMauyusi
1. [NoGaeneH BbI6Op KOAEKOB ANA CXaTUS BUOEOMNOTOKA.

2. PelweHa npobnema c 3anucbto Bugeoponukos ana KOMIMAC-3D V16 n 16.1 B
ornepauunoHHbix cuctemax Windows 8 n 10.

O6opydoesaHue: MemannokoHcmpykuyuu

1. KomaHabl ®acka v a3 Tenepb MOryT NpUMEHATLCS K pebpam KeCTKOCTU, NOCTPOEHHbIM
Npu NOMOLLYM crneumanbHbIX KOMaHg, npunoxexHms O6opyaoBaHue:
MeTanIOKOHCTPYKLUN.

2. B kayecTtBe hopMoobpasyowwmx o6bekToB B koOMaHae Cmbikoeasi pa3desika Tenepb
MOTYT MCNOSb30BaTbLCA NNACTUHbLI U pebpa KeCTKOCTH.
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[lns noner BBoga napaMeTpoB TeNepb MOXET UCMONb30BATLCS FTEOMETPUYECKUNA
KanbKynaTop.

Mpw BbINONHEHUN KOMaHabl Pe6po xecmkocmu Tenepb MOXHO yKka3sblBaTb OOBbEKTI
MoZenu, onpeaensitowme pasmepbl pebpa.

B kauyecTBe rpaHuLbl B komaHae YcevyeHue/yAnuHeHue Tenepb MOXET UCMNOMb30BaTbCs
NOBEPXHOCTb MPOM3BOSbHONM (DOPMbI (paHee rpaHuLa Morna GbiTb TOMNBKO MITOCKON).

B kauectBe hopMoobpasyroLLero ceveHns Nnpounsa Tenepb MOryT UCNONb30BaTLCA
parMeHTbl U3 NONb30BaTENbCKON BMBNMOTEKM pparMeHTOB (dann ¢ pacwmpeHnem LFR).

O6opydoesaHue: Tpybonpoeoolnbl

1.

2.

B katanor o6opynoBaHusa TpybonpoogoB AobaBneHbl HEMeTannMyeckne Tpyobl 1
apmarypa.

B pexvnme noctpoeHust Tpybonposoga NnosiBuiacb BO3MOXHOCTb MCMNOMb30BaTh AeTanu 1
apmartypy TpybonpoBoaoB 13 cnpaBoyHuka CTaHgapTHble n3genus. [ns Boibopa
anemMeHTa 13 cnpaBoYHMKa HeobxoauMo BbiOpaTb NYHKT M3 cnpasoYyHuUKa B
packpbiBatowmmcs cnucke McmoyHuk Ha Bknaake lMapamempbl mpy6onpoeoda [lepeBa
Moenu unu Bel3Batb koMaHay bubnuomeku — CmaHdapmHbie usdenus — Bcmasumb
asemMeHm.

O6opydoeaHue: Pazsepmku

1.

2.

B komange Omeod cocmaeHol nosisunachk onuus Cozdaeame JIUCMOBbLIM MEJIOM.
Ecnun oHa BkntoyeHa, To Moaenb OTBOAA CO34AETCs C UCMONb30BaHNEM NUCTOBLIX
orepauun, a ecnm HeT, TO C UCMONb30BaHNEM NOBEPXHOCTEN. Pa3BepTka O0TBOAA CTPOUTCS
Takum obpasom, 4Tobbl nepeceyveHmnst Npu CTbIKOBKE Obli NCKITHOYEHDI.

VMcnpaBneHbl HangeHHbIe OOk,

O6opydoeaHue: CeapHble coeOUHEeHUSs

1.

B paspen Pedakmop pnobaeneHa komaHaa MHghopmayusi o weax. OHa nossonseT
nony4MTb CBEAEHUSA O ANIMHE LWBa M Macce HannaeneHHoro metanna. KomaHga
NPMMeEHMMa K TPEXMEPHbIMU MOAENSM, CoAep KaLlMM CBapHble LWBbI, U YepTexam C
accoumaTuMBHbIMM BUOAMKN TakMX Mogenen.

Macca HannaBneHHoOro metanna paccynTbiBaeTCd no nioTHOCTU U nnowann nonepevyHoro
cevyeHus wea Nnnbo No 3agaHHON Macce NOroHHOMo MeTpa LBa.

IMNoTHOCTbL HannaBnNsiEMOro MeTanna MoXeT ObiTb BblOpaHa 13 cnpaBoYHUKa
Mamepuanbl u CopmameHmbI U BBeAEHa BPYYHYH0. [nowaab nonepevyHoro ceveHmns
LWBa MOXeT ObITb paccumTaHa B gvanore llapamempsbl ceapHO20 wea Unn BBeAeHa
BPYYHYHO.

B Habop nepemeHHbIX 06bekTa 0603Ha4YEHNsT CBapkM B Mogenu gobasneHa nepeMeHHas
Macchl.

B komaHay O6o3HayeHue ceapHo20 wea AobaBreH cneumanbHbI PeXnM Co3aaHns
0603HayveHun ceapHoro wea. B aTom pexnme Ha ctagmm paboTbl C PaHTOMOM
0603HavYeHnsi CBApHOro LWBa aBTOMaTM4eCckn nogdbupaeTca HOMep LWBa 1 onpegenseTcs
KONMYeCTBO LLBOB.

B komanay KoHcmpykmueHble aneMmeHmbI ceapHbix weoe [obaBneHa BO3MOXHOCTb
BbIOOpa NapameTpoB KOHCTPYKTMBHOIO 3fIEMEHTA MO YKa3aHHOMY B JOKYMEHTE
0603HayYeHno CBapHOro LLUBA.

lNpunoxeHue MexaHuka: lIpy>XuHbI

1.
2.

YBenuyeHa ckopoCTb NMOCTPOEHUST TPEXMEPHBLIX MoZEeNen NPYXMH KpyYeHUS.

[lopaGoTaHbl CKpYrneHusi B 3aLenax TpexMepHbIX MoAenen Npy>XnuH pacTsikeHns
Kpy4YeHusi.
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3.  CTtunu nuHuin guarpamMmmbl UCMbITAHWUIA NPYXUHBI NPUBEAEHbI B COOTBETCTBUE C
pekomeHpaumamn P 50-77-88. EQuHasi cucmema KOHCMpyKmopcKkol OoKymeHmauuu.
lNpasuna ebinonHeHus duagpamm.

Omnu4us eepcuu 16.2 om eepcuu 16.1

lNpunoxeHue Tpy6onpoeodnbi 3D

MpunoxeHne NoNHOCTLIO NepepaboTaHo. HoBas Bepcusi NpUNoXeHnst HasblBaeTCst
O6opydoeaHue: Tpybonpoeodni; nms harina npunoxenns — Pipeline.rtw.

BHaumanune!!! MNpexHsa Bepcus npunoxexus, Tpy6onpoeods! 3D (nvs danna —
Piping.rtw), ocTaeTcsi B KOMMneKkTe noctaBku. Ee pekomeHayeTcsa ncnonb3oBaTh TOMbKO
ANa nogaepxkn mogenen Tpybonposoaos, BbinonHeHHbIXx B KOMIMAC-3D Bepcumn 16.1 n
Gonee paHHuX.

MpunoxeHne O6opydoeaHue: Tpybonpoeodbi NpeaHa3Ha4YeHO Ansi NPOEKTUPOBaAHUSA
pa3BeTBMEHHbIX cucTeM TpybonpoBoaoB. OCHOBHbIE OTNNYMSA HOBOW BEPCUM MPUIOXKEHNS
OT NpexHen:

- B npouecce NnocTpoeHns TpaekTopum Tenepb aBTOMaTu4ecku CTpOMTCSA U cam
TpybonpoBoA; ero napameTpbl 3a4al0TCH Ha cneynanbHoOn naHenu. B npunoxeHun
Tpy6onpoeodsi 3D TpeboBanock 0TAENBHO CTPOUTL TPAEKTOPUIO, a 3aTeM — TPYObl
Ha Hen.

- B 3aBMCUMOCTU OT KOH(PUrypaLumm TPAEKTOPUN BbINOSHAETCA aBTOMaTn4eckmin nogbop
aetanen Tpybonposoga. Hanpumep, B MecTe NOBOpOTa TPAEKTOPUN aBTOMaTUYECKU
pa3mMeLLaeTca oTBog Unu crmb Tpyobl, a B MecTe nepeceveHus Tpyb nossnsercs
TPOMHWK Unu Bpeska. bnarogaps atomy BpemMs noctpoeHus Tpybonposoaa
3HaAYMTENBHO COoKpaLLaeTcs.

- TpybonpoBog oTobpaxaeTcsa B [lepeBe mogenu otaenbHbIM OOGBEKTOM, YTO AenaeT
HaBuraumo no nNpoekty 6onee yaobHon. Buibop Tpyd 1 351EMEHTOB HE OrpaHuyeH
Tpemsa Tunopasmepamu (Dy 20, 50 n 150), kak aTO ObINO B NPUNOXEHNUN
Tpy6onpoeodni 3D.

- [ns pasmeLlleHns 3NeMeHTOB B NpoLecce NocTpoeHmsa TpybonpoBoaa Ucnonb3oBaHme
KOomMaHA conpsikeHunn ns 6asosoro gyHkumoHana cuctemol KOMIMAC-3D Gonblue He
TpebyeTca. QnemMeHTbl pa3MeLLanTcs NPy NOMOLLN «MArHUTHBIX COMPSKEHUN»
OpUEHTaLMsA aNeMeHTa onpeaensieTcs aBToMaTuyeckm Npu NoaABeaeHUN ero K TOUKe
BCTaBKW.

Banbl u MexaHu4YecKue nepeda4u

1. T[eHepaumsi TpeEXMEPHbIX Modenen

- [lepepaboTaH moaynb reHepaumm 3yb4aTtbix BEHLOB, bnarogaps yemy 3ybyatble
BeHUbI Tenepb cTpoaTcs 6onee yem B 10 pas GbicTpee.

- PaspabotaH Moaynb reHepauum reoMeTpu4eckm KOPPEKTHbIX Mogenen 3ybuaTbix
BEHLIOB YepBsYHbIX konec. Moaynb peannayeTt yHUKanbHYt0 METOANKY NOCTPOEHUS,
nmMuTUpytoLyto 3ybodpesepoBaHue.

- PaspabotaH moaynb reHepaunm reoMeTpu4eckn KOPPEKTHbIX MOAENeN KOHNYECKNX
KPYroBbIX KONec ¢ KpyroBbiM 3ybom. Moaynb peanuayeT yHUKanbHyt METOAMKY
NOCTPOEHUS, rapaHTUpytoLLyt0 cobupaemocTb nepegayn — 6e3 B3aMmonepeceyeHun u,
Kak NpaBurio, yaoBNeTBOPUTENbHOE PacrnofioXeHne MrHOBEHHOWN NMOLLAAKN KOHTaKTa.

- PaspabotaH Moaynb reHepaunn peanucTuyHon pe3bbbl Bcex TMNOB, obecneymBaroLLmn
NOCTPOEHME He TONbKO Npodumnen, HO N Bbixoda pesbo.

2. CosgaHune YepTexen

- Tenepb 3aaaHve avameTpa pe3bbbl BO3MOXHO HEMOCPEACTBEHHO B AManorax
penakTMpoBaHWs NapaMeTpoB pe3bibl.
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YcoBepLUeHCTBOBaAH NpoLecc NOCTpoeHus npodunen pesbbbl: 4opaboTaHbl BIHOCHbIE
anemeHTbl ¢ npocunsamn pesbobi.

PaspaboTaH cyHkumoHan noctpoeHusa npotoyek ansa ynopHon (FOCT) u kpyrnon
(DIN 405) pesbb.

MosiBunack BO3MOXHOCTb CO30aHUSA BbIHOCHbBIX 3f1IEMEHTOB C NPOMUNSMN NPOTOYEK
noga BbIxog pe3bboobpasytoLlero MHCTPYMeHTa, B TOM Yncrie Ans MecTa nog yCTaHOBKY
KPYrmnow LnnueBor rankm n CTONOPHOM MHOronanyaTon wamnobsol.

MosiBUNack BO3MOXHOCTb CO30aHUSA BIHOCHbLIX 3N1IEMEHTOB C NPounem KaHaBku Nos
A3bI4YOK CTOMOPHOW Wanbbl ANA MecTa NoA4 YCTAHOBKY KPYriow WANLEBOW ranku u
CTOMOPHOM MHOronan4yaTon wanobl.

MosaBunnack BO3SMOXHOCTb NOCTPOEHUS MPSIMOYTrOfIbHOW BHELUHEW U BHYTPEHHEN
pe3bbbl. [laHHbIV BUA pe3bbbl He CTaHA4apTM30BaH; 6a3a gaHHbIX 4N Hee bbina
pa3paboTaHa ncxogsa u3 npakTuyeckoro onbita. Bece BbiOpaHHble M3 6asbl napameTpbl
AaHHOM pe3bbbl MOryT 6bITb M3MEHEHBI Nonb3oBaTeneM (guameTp, war, paboyas
BblcOTa Npoduns), a cama pe3bba MoXeT ObITb Kak NPSAMOYrofnbHas, Tak U KBagpaTHas.

MosaBmnnack BO3MOXHOCTb NOCTPOEHUS MOLYTbHOW Y MNTYEBOW BHELLHEN U BHYTPEHHEN
pe3bbbl 4na X040BbIX BUHTOB. [laHHbIe BUAbI pe3bb He cTaHAapTU30BaHbI,
NPUMEHSAIOTCA B y3Mnax MmeTannopexyliero obopynoBaHus. JONONHATENBHO ANA 3TUX
pe3bb obecneyeHo NOCTPOEHNE BbIHOCHBIX 3NIEMEHTOB C Npodunem pesbobl.
MosiBMNacb BO3MOXHOCTbL NOCTPOEHUSI HECTAaHAAPTHON METPUYECKON U
TpaneuenaanbHOW BHELUHEN U BHYTPEHHeW pe3bbbl. HecTaHaapTHbIMKU 451
MeTpudeckon pe3bbbl MOryT ObITb AMAMETP U War, a Ans TpaneuengansHon — nobble
napameTpbl (aQnameTp, war, paboyvasi Bbicota npoduns u yron npodunsi pe3sosbl).
Pa3paboTaHbl 1 4OCTYMHbI 418 NPOCMOTpa B Ananorax co3aaHus pesbbbl criegyouime
CCbINOYHbIE JOKYMEHTHI :

- 'BC 001-2015. Pa3amepbl NpoTOYEK A51s1 HAPY)KHOW 1 BHYTPEHHEN YNOPHOW pe3bObl,
- 'BC 002-2015. Pa3amepbl NpoTOYEK A5l HAPYKHOW 1 BHYTPEHHEN KPYrnon peabbbl,

- 'BC 003-2015. MNMpamoyronbHas 1 kBagpaTHas pe3bba. Pasmepsl,

- 'BC 004-2015. O603Ha4eHus1 pe3bbbl Ha YepTexax.

lMpn NOCTPOEHMN KaHaBOK NoA CTOMOPHOE KOMbLO AMaMeTp LUNINHAPUYECKOWN CTyNeHU
fornbLle He NPUBOANTCA aBTOMATUYECKM K YCITOBHOMY AMaMeTPy CTOMOPHOro Konbua. B

©a3bl AaHHbIX Ans CTONOPHbIX KOJlel BKIMOYEeHbl MMHUMalbHble N MakCMaribHble
anameTpbl Ll,VIﬂVIHﬂ,pVI‘-IeCKOIZ CTyneHn, Ha KOTopbl€ OHMN MOTYT yCTaHaBIIMBaTbCA.

MosiBuNack BO3MOXHOCTb NOCTPOEHMS BHELUHUX W BHYTPEHHMX 3BOSIbBEHTHbIX LUNNLIEB
no OCT 1.00086-73 (aBMaumMoHHasi MPOMbILLIIEHHOCTL). icnonb3yemble Nonst 4OMyCcKoB
1 0603HaYEHNs LWNMLEB Ha YepTexe 1 B Tabnuue napametTpoB — no atomy xe OCT.
MosiBuNack BO3MOXHOCTb pa3genbHoro 3agaHus acok y YepBAYHOro Koneca u
oTpaboTKN CMTyauun BbIXOA4a Bblpe3a YepPBAYHOroO Koreca Ha CoceiHMe CTYNEeHW.

MosiBUNacb BO3MOXHOCTb NOCTPOEHNA BbIHOCHOIO 3fieMeHTa C I'IpO(bI/IJ'IeM YyepBdKa ZA.
nOCTpOGHVIe BbIMOJTHAETCA And ABYX BapUaHTOB CeYeHnn: oceBoe 1 HOpMarlibHOe.

YcoBepLIEHCTBOBAHO NMOCTPOEHNE KOHNYECKMX LLECTEPEH: 0OAaBNEHO CKPYITIEHNE B
CTyNeHbKe nepexoda Ha LUMIMHOPUYECKYIO CTyMNeHb Ha 0OpaTHOM KoHyce 1 dacka Ha
CTyneHbKe nepexoaa, a Takke BO3MOXHOCTb 3aaHns BennymHbl cpesa 3ybbeB Ha
BHYyTpeHHeM TopLe 1 6a3oBor NoBepxHOCTH (Ba3oBas NOBEPXHOCTbL Npu Bbibope
BblaensieTcsa useTtom). Mpu n3rotoBneHnmn wectepHn 6a3oBasi NOBEPXHOCTb
Heobxoanma Angd yCTaHOBKM 3aroTOBKW Ha onpaBke 3yOOpe3HOro CTaHka un ans otcyeTa
Hanagku ycTaHOBKM 3yO0pe3HOW rofioBku, a npu cbopke 6asoBasi NOBEPXHOCTb CIYXUT
6ason ansa perynupoBKy 3aLensieHuns.

PeannsoBaH (yHKUMOHaN NOCTpOeHNs Bbixoaa 3ybope3Horo MHCTpymeHTa (dpes) Ha
Ban-LWECTEPHSIX ANS UMNMHOPUYECKNX 3ybuaTbix nepedad. [JaHHoe NocTpoeHne
OOCTYMHO Takke B MoAdenu.

KaHaBka nog BbIxoA LWindoBanbHOMo Kpyra Tenepb MOXeT ObiTb MPOM3BOSIbHOM
WwnpuHbl (310 gonyckaet FTOCT 8820-69).
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— [losiBunacb BO3MOXHOCTb U3MEHEHNS (popmaTa nnucTa YepTexa HENoCPeaCTBEHHO U3
MEHI0 NpunoxeHnsa Basnbl u MexaHu4vyeckue nepedayu 2D.

Pac4yeTbl MexaHn4eckux nepegav

PacwwupeH Bbibop TMNoB 3y6ope3HOro MHCTPYMEHTa Npu pacyeTe LUIMHOPUYECKUX

LUEeCTepeH (B pasHbIX TUNaxX pacyeToB): YepBAYHasa dpesa, 4onbskK, anckoas dpesa,

nanbueas dpesa, 3ybopesHas rpebeHka, UlMY. [laHHble 06 MHCTPYMEHTE MOryT ObITb

BbliGpaHbl 13 6asbl UM BBEAEHbI BPYYHYIO A1 HECTAHAAPTHLIX NapamMeTpoB nepefad. JTa

NMHpopmaLmsa 3aTemM UCNONb3YETCA NPU NMOCTPOEHUN BbIXOA0B 3y0OOPE3HOro MHCTPYMEHTA B

reomeTpuun getanen npu obpaboTke.

O6opydoeaHue: CeapHble cOeOUHEeHUSs

1.

[ob6asneHa komaHaa KoHcmpykmueHblie afieMeHmbl c8apHbIX W08 ANs CO34aHus
n3obpakeHnn cTaHAapPTHbBIX KOHCTPYKTUBHBIX 35IEMEHTOB LLUBOB CBapPHbIX COeAMHEHWI B
rpacpmnyeckmx JOKyMeHTax u ackmsax TpexmepHbix mogenen KOMIMAC-3D.

OcHoBHOW (byHKUMOHAN KoMmaHabl:

-  KOHCTpYKTMBHbIE 3fEMEHTbI LLUBOB CBAPHbLIX COEAMHEHUIA CO34a0TCSi COrMacHo
cnepfywoLlMM CTaHaapTaMm:

- [OCT 5264-80 Py4Has gyroBasi cBapka. CoegmHeHus cBapHble. OCHOBHbIE TUMbI,
KOHCTPYKTUBHbIE 3NIEMEHTbI N pasMepbl

- [OCT 8713-79 Ceapka nog cdnocom. CoeanHeHusi cBapHble. OCHOBHbIE TUMbI,
KOHCTPYKTUBHbIE 3NEMEHTbI N pasmepbl

- [OCT 14771-76 JyroBas cBapka B 3almnTHOM raze. CoeanHeHNsa cBapHbIe.
OCHOBHbI€ TUMbl, KOHCTPYKTUBHbIE ANEMEHTbI 1 pasMepbl

- [OCT 14806-80 OyroBasi cBapka antOMUHUA 1 antOMUHUEBLIX CMNaBOB B UHEPTHbIX
razax. CoeanHeHusi ceapHble. OCHOBHbIE TUMbI, KOHCTPYKTUBHbBIE 3NEMEHTbI U
pasmepbl

- CosgaHne KOHCTPYKTMBHOIO afieMeHTa LWBa M pa3genkm KpoMok AeTanen.
- YnpaBneHue co3gaHneM KOHCTPYKTMBHOMO 3fieMEHTa LUBaA.
- OTobpaxeHne pasmepos, B TOM YMCIIE C HySIEBbIM 3HAYEHNEM.
- 3epkanbHOe OTpaXXeHWe KOHCTPYKTMBHOMO 3fIEMEHTA LUBA.
— Bbibop 6a30BOM TOYKM BCTABKM MPU CO30aHUN KOHCTPYKTUBHOMO 3fieMeHTa LUBa.
- YnpaBneHue co3gaHuem KOHCTPYKTMBHOMO 3f1IEMEHTA pa3nesikv KpOMOK AeTanem.
- OT1ob6paxeHue oTaeNbHbIX AeTanen KOHCTPYKTUBHOIO areMeHTa.
OTobpaxeHne KPOMOK AgeTanen KOHCTPYKTUBHOIO 3fiEMeEHTA.
OTobpakeHue LWTPUXOBKM AeTanen KOHCTPYKTUBHOMO 3f1EMEHTA.
OTobpaxeHne pasMepoB, B TOM YUCIIE C HYNIEBbIM 3HAYEHNEM.
3epKanbHoe oTpaXKeHWe KOHCTPYKTUBHOIO SfieMeHTa pasaernku KpoOMOK AeTanen.

Bbibop 6a30B0OM TOYKM BCTABKM MPU CO30aHUN KOHCTPYKTUBHOMO 3rieMeHTa pasaenku
KPOMOK feTanen.

- 3apaHve pa3mepoB B COOTBETCTBUW CO CTaHAAPTAMU HA KOHCTPYKTUBHbIE 3M1EMEHTbI
LUBOB.

- dopmMuMpoBaHMe CBONCTB KOHCTPYKTMBHOIO 3fieMeHTa LWBa ANs UCNOMb30BaHUSA B
oTyeTax.

— CosgaHne KOHCTPYKTUBHOIO aneMeHTa pasfenky KpOMOK aetanen B ackuse
TPEXMEPHON MOAENN C aBTOMATUYECKUM HaSTOXXEHUEM CBSA3EN N OrpaHUYEHUA.

- PepakTnpoBaHve napaMeTpoB KOHCTPYKTUBHOMO 3fieMeHTa.
- PepaktpoBaHMe pa3mepoB KOHCTPYKTMBHOMO 3fieMeHTa.

MosiBuNack BO3MOXHOCTb CO31aBaTh Yc/108Hoe 0603HaYeHUe ceapHO20 wWea B MOAenu.
CospaHHoe ycnoBHoe 0603HavYeHe CBapHOro LWBa MOXET ObiTb NepedaHo B YEPTEXK.
Takke B yepTexx MOXeT ObITb NepefaHa AfIMHa CBApHOTO LUBA.

[JocTynHbl creayroLme cnocobbl CoO3AaHMs YCIOBHOMO 0603HaYeHNs B MoOenu:
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- Tlo e2paHsAM — noo4yepenHo ykasbiBakoTCA rpaHn nepBoro 1 BToporo obbekta ans
NOCTPOEHUNA MexXay HAMU CBAapPHOTo LWBa;

- [IMo pe6pam — LIOB CTPOUTCSH MO yKasaHHbIM B Mogenu pebpam;

- [lo moykam — B yKka3aHHOW TOYKe rpaHu co3gaeTcs ycrnoBHoe obo3HayeHve
KOHTaKTHOW CBapKM.

O603Ha4eHne CBApPHOro LwiBa, TaK >Xe KakK 1 npu pa60Te B YepTeXe, 3agaeTcd B amnarnore
napamMeTposB LBa. ,D,OCTyI'IHbI cnegywoue Tunbl WBOB!

- CmaHOapmHbIlU Wos;
- HecmaHOapmHbIl wos.
VicnpaBneHbl HanaeHHbIe OLUNOKMN.

MexaHuka: lNpyXuHbi

1.

[obGaeneHa BO3MOXHOCTb NOCTPOEHUS NEBLIX NMPYXNH B cooTBeTCcTBMM ¢ N. 2.1 TOCT
2.401-68 EgnHas cuctema KOHCTPYKTOPCKON AOKyMeHTaumu. lNpasuna BbiNOAHEHUS
yepTexen NPyxuH.

[lo6aBneH pacyeT CUMOBLIX XapaKTEPUCTUK NO reOMETPUYECKUM NapameTpam Ans NpyXuH
KpyYeHMS.

Tenepb B YepTeXe NPYKUHbI O] KAXKA0W ee MPOoeKummn co3gaeTcs COOCTBEHHbIN BUL,.
HassaHue Buaa 3agaetcs B cootBeTcTBMM ¢ . 5.1 TOCT 2.305-2008 EanHasa cuctema
KOHCTPYKTOPCKOM AOKyMeHTauun. 3obpaxeHnss — BUAbI, pa3pesbl, CEHYEHUS.

B rpade «Macwitab» OCHOBHOM HaANMCK YepTexa NPYXMHbI TENepb CO34aeTCs CCbifka Ha
MacLuTab rnaBHOro Buaa.

B npyxuHax cxatusi, pacTsXeHUs1, KpyHYEeHUS, KOHUYECKNX NPY>KMHAX M3MEHUNcsa cnocob
onpegeneHns rpaHUYHOro YCnoBus Asis 4ONyCKaeMoro KacaTesibHOro HanpsikeHus [T).
Tenepb Npu pacyeTe SOMNYCKAeMOro KacaTesflbHOro HanpsbkeHus [T], Koraa OHO 3aBMCUT OT
Rm (BpeMeHHOe conpoTuBeHNe pa3pbiBy), 3HaYeHne Ry, npuHumaeTcs paBHbiM Ry, max, a
paHee NpuHMManoch paBHbIM Ry, cpedH.

B npoBepoyHOM pacyeTe npyxuH gobaBneHa BO3MOXHOCTb MOCTPOEHUS NPYXMHbI A1
cny4as, Koraa npyxuHa He npoxoguT no nNpoYHocTu. MNpn aTom Ha bopme Pe3yribmambi
pacyema B nonie Cmamyc pac4dema nosiBnsieTcs npegynpexaeHue.

M3meHuncs cnocob 3agaHvs AnuHbl 3auena NpyXuHbl KpYYEHUs: pacnonoxeHune

pa3MepHbIX NIMHUIA B OKHE 3afjaHnsl NapaMeTpoB 3aLlenoB cTano aHanormyHo
pacnonoXeHUto pasMepHbIX NTMHUI B YepTexe.

O6opydoeaHue: Pazsepmku

1.
2.

MoaBunacbk BO3MOXHOCTbL 9KCNOPTa AaHHbIX B oopmaTt Anis ctaHkos ¢ UITY.

MosiBunacb BO3MOXHOCTb aBTOMATUYECKOro OTKITtoueHus bubnmotekm ot KOMITAC-3D npu
€ro 3aKpbITUW.

VMcnpaBneHbl HangeHHbIe OLOKM.

MexaHuka: AHuUmMmauyus

1.

2.

MosiBuNack BO3MOXHOCTb COXpPaHEHWs NocneaoBaTenbHbIX PaCTPOBbIX N306paXeHui
MONOXEHMSA MexaHn3ma (KMHOrpaMMbl) B NMPOLLECCE BbIMOJTHEHNS.

VicnpaBneHbl HanaeHHbIe OLUNOKMN.
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Omnuyusi eepcuu 16.1 om eepcuu 16

Banbi u MexaHu4eckue nepeda4u

1.

2.

N3meHeH anropuTtm pacyeTa yrrnoB HakroHa 3yGbLeB B BUHTOBOW 3BOSIbBEHTHOM 3y6uaTom
nepegave.

BeeneHo ononHUTENbHOE NOCTPOEHUE AN KOHUYECKON Nepeaayn ¢ KpyroBbiMum
3yObsiMU — n3MepUTENbHOE CeYeHME.

B pacueT KoHuYecko nepeaayn ¢ KpyrosbiMy 3ybbsiMv BBEAIEH pacyeT yria HaknoHa
3yObeB OANs paavanbHO-CnvpanbHbIX KONec.

MonHocTbio NepepaboTaH MoAyrb pacyeTa 3y64aTo-peMeHHON nepeaadu:

- AxTyanusupoBaHa MeToauKa pacyeTa nepefay U NnpoekTMPOBaHUS LIKUBOB. AKLEHT
CAEeNnaH Ha peLleHnn 3a4avmn KOHCTPYKTOPCKOrO NPOEKTUPOBAHUS — OT MEXLEHTPOBOIO
pacCcTosHUS nepedayn 1 Yucna 3yobeB LKMBOB K N0A60pY PEMHS.

- Bbibop 3ybuaToro pemHs MoxeT 6bITb ocyliecTeneH kak no OCT 38 05114—76, Tak n
no katanory pupmel Optibelt (FTepmanns; www.optibelt.com). JoctynHo 10 Tunos
peMHel (U3 xropornpeHa 1 nonuypeTaHa, pasHom NPOYHOCTM 1 pa3HOM reoMeTpun — C
TpaneuenaanbHbIM U NOMAYKPYrnbiM Npodunem).

- 3apaHuve uncna 3ybbeB peMHS B reOMeTpUYecKoM pacyeTe MOXET OCYLLeCTBNATLCA
Kak nytem Bblibopa no HopmaTtuBHOMY AOKyMeHTY (kaTanor Optibelt nnu OCT), Tak 1
nyTem BBOAA NPOM3BOSIBHOMO («NOA3aKa3HOro») 3Ha4YeHnsi C COXpaHEHNEM B
nonb3oBaTenbcKon 6a3e JaHHbIX.

- [Jo6GaeneHbl NPOYHOCTHOM MPOBEPOYHbIV N MPOEKTHbIN pacyeThl.

- WcxoaHbIMM faHHBIMY AN MPOEKTHOro pacyeTa ABnalTCA: 3HayeHe Tpebyemon
MOLLIHOCTM, YacToTa BpaLleHUs Manoro WKMBa, NnpeaBapuTenbHble 3Ha4YeHus
MEXLEHTPOBOrO pacCTOsiHUA 1 NepeaaToyHOro Yncna, KoadguumeHT QUHAMUYHOCTH
Harpysku n HopMaTMBHbIA UCTOYHMK nogbopa pemHen: OCT 38 0511476 nnun Katanor
Optibelt.

- [lpw BbINOMHEHNN NPOEKTHOrO pacyeTa MMeeTCs BO3MOXHOCTb OrpaHm4eHms obnactu
noucka, a Takke BblIbop cnocoba hopMMpoBaHMA CNMCKa ONTUManbHbIX Nepeaav:

- 00LWMN cNMCcoK ansa Bcex npodunen, 4Tobbl MOXHO Obino HanTM Hambonee
ONTUManbHbIN BapuaHT,

— nMBO cN1CoK onTMMarnbHbIX Nepeaay Ans Kaxaoro Nnpoduns, 4Tobbl MOXHO GbINo
BbINOSIHUTL CPaBHEHWE Nnepeaay ¢ pasHbIMy NPOUNSMU.

- PesynbTatoMm noucka sBNseTca pas3BepHyTbI CIMCOK Nepeaad ¢ pac4YeTHbIMU
XapakTepucTukamm (reomeTpudeckne napameTpbl, JONyCKaeMas MOLLHOCTb U 06beM,
3aHMMaeMmbIn nepegayvent). Cnncok MoXeT OblTb COXpaHeH B BUAE OTyeTa.

— [lpu BbINOMHEHUN NPOYHOCTHOIO NPOBEPOYHOrO N NPOEKTHOrO pacyeToB AN PEMHEN,
BblGpaHHbIX 13 katanoros Optibelt, ucnonb3yoTcs AaHHbIE U METOLAMKN, U3MNOXEHHbIE B
maTepuanax dpupmbl Optibelt.

MexaHuka: lpyxuHbi

1.

2.

[N NpYXXMH cXaTusi U pacTskeHust 4o6aBneH NPoBEPOYHbINA pacyeT Mo reoOMeTPUYECKUM
napameTpam.

B npoBepo4YHOM pacHeTe Mo CUIOBbIM XapakKTepUCTUKaM NPYXXNUH CKaTUA N PaACTAXKEeHUA
,EI,O6aBJ'IeH KOHTPOJ1b BBOANMbBIX MOJ1b30OBaTesieM CUI: Fi<F,;<Fs.

VlCﬂpaBJ'IeHbl OLINGKM KOPPEKTUPOBKN AaHHbIX MOCIe pacyeTa.

O6opydoeaHue: MemannokoHCcCmpyKuuu

1.

[obaeneHa komaHaa CneyuanbHas pa3oesika, npegHasHa4yeHHasi Ans BbIMOSTHEHNUS
pasgernku getanemn, NpUMbIKaloLWmMX K cTanbHbIM ropsayekaTaHbiM yronkam no FOCT 8509—
93 n rOCT 8510-86, aBytaBpoBbiM 6ankam no FOCT 8239-89 n weennepam no NOCT
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8240-97. Pasgenka BbINOMHAETCS B COOTBETCTBUU € TpeboBaHMAMU K NPOUnisam
aetanen, NPUMbIKaOLWMX K NPOKaTHbIM NPOdMnsiM B CBAPHbIX KOHCTPYKLMNAX.

K I'IpO(*)VIJ'IFIM KOHCTPYKUUN Tenepb BO3SMOXHO NpMMeHeHne KoMmaHabl dacka.

Ecnu B koMaHAaax, rae ucnorb3yetcst MexaHnam [Mo3numnoHnpyoLWmnX ToYeK, HaxaTb U
yoepxuBaTb knasuwwy </lpobesr>, To MNo3MUMOHNPYOLLME TOYKM BbIODpaHHOrO 06bekTa
OCTalTCsl aKTUBHBLIMW Jaxe B criydae, Koraa Kypcop nepexoauT Ha Apyro 0GbekT.

B komaHge Cmebikoeasi pa3desika peannm3oBaHO aBTOMatnyeckoe AOTArnMBaHne
pegakTupyemoro npodunsa oo opmoobpasytowlero. Takke B Ka4ecTBe pegakTMpyemoro
obbekTa npu paboTe ¢ 3TOMN KOMaHOON Tenepb MOryT ObiTb BbiGpaHbl MnactuHbl u Pebpa
XKEeCTKOCTH.

N3meHeHUe KoMmisiekma nocmaeku

B koMnnekT nocTtaBku BKOYEHO npunoxenue Wmamnsbi 3D.

MpunoxeHne NO3BONSIET BbINOMHATL NPOEKTUPOBaHNE pasfenmTerbHbIX LWTaMmnoB (C
YXECTKUM CbEeMHMKOM, C BEPXHUM MPWXXMMOM, COBMELLIEHHOTO AEeNCTBUS), LUTAMMNOB
nocnenoBaTenbHOro AeNCTBUA C COBMELLEHMEM OMnepaumnin — Kak pasaenuTenbHbIX, Tak 1
hopmooBpasyoLmnx, rMOGOYHbIX LUTaMMOB.

OcHOBHbIE OYHKLMM NMPUIOXKEHUS:

- PasBopaunBaHue ncxogHowm getanu B 3arotoBKy (pa3BepTKy) U CO34aHMe Laros
TpaHcopmaLmm geTanb—3arotToBka.

- [lpoektTupoBaHue nonockl. [ns obecnevyeHnsa BbICOKOW NPON3BOAUTENBHOCTU U
9KOHOMUW MaTepuarna npunoXxeHne asTomaTnieckn chopmMmpyeT onTUuManbHbIn
packpon — pabo4yto 30HY LITamna.

- [poekTupoBaHmne nyaHCOHOB. 3a4aeTcs WaroBoe pasMeLLeHme 1 KoHUrypaums
pasgenuTtenbHbiX 1 (oopMoobpasyroLLnX NyaHCOHOB.

- [poektupoBaHune naketa wramna. LieHTp gaBneHus wramna onpegensiercs
aBTOMaTM4ecku. B 3aBUCMMOCTU OT Mapku 1 TOMLWMHbLI MaTtepuana popMmupyeTcs 3a3op
MexXay NyaHCOHOM M MaTpuUUen. Y TOYHAITCA KOHUrypaumsi U NonoXeHne nyaHCOHOB.
Mpecc BbIbUpaeTcs Ha OCHOBE ero XxapakTepPUCTMK U rabapuToB WTamna n3 cnucka
obopynoBaHus, Hanbonee YacTo UCNONb3YEeMOro Ha NPeanpUATUSX.

- AsTOMmaTu4eckoe hopmupoBaHune cootsetcTaytowero ECKL komnnekta
OOKyMeHTaLmm, Heob6xoauMon AN Bbinycka WramMna (TpexMepHbIX MOAEeNen,
cbopoyHLIX YepTexen, cneundrkaumin, eTanmpoBok).

B cocTaB npunoxeHnsa Bxoaqar:

- basa gaHHbIX npeccoBoro obopynoBaHug,

— basa 3HaHWU KOHCTPYKLMUIA LWTaMMNoB.,

BubnmoTtekn napameTpruyecKnin Mogenen n YepTexen aIEMEHTOB LLUTaMMOB.

Ona pa6oTbl ¢ npunoxeHnem LWLtamnbl 3D TpebyeTca oTaenbHO onnavyvBaemMmas
NULEeH3us.

Omnuyus eepcuu 16 om sepcuu 15.2

Banbl u MexaHu4YyecKue nepeoda4u

1.
2.

PacumpeH nepeyvyeHb nepenad, and KoOTopbiX BbIMOJTHAKTCA pacHyeThl.

Peanun3oBaH reomeTpuyeckuii pac4eT 3ybyaTomn rnyxon mydTbl (B OTNM4me ot
coeauHUTENBHOW He AOoMyCcKaeT NepekocoB Mexay coeanHsemMbiMu Banammn). Paktmyecku
9TO LWECTEPHS C BHELWHUMU 3yBbsiMy 1 Koneco (06o1Ma) ¢ BHYTPEHHUMM 3yObsSMK, NprUyem
4Yncno 3ybbeB OANHAKOBO.

PeannsoBaHo Takke NOCTpoOeHUe rpadpnuyeckoro n3obpaxeHunsa ybyaTon rnyxon MydTbl,
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cosaaHve Tabnuupbl ee NapameTpoB, BbIHOCHBIX 3NEMEHTOB U reHepaLmns TpeXMepHOM
Moaenu.

Ansa umnuHapuyeckmx 3ybyaTbix nepeaad BHELIHEro 3auenieHms peannsoBaH NpoeKTHbIN
pacyeT. Ecnn paHee cHa4ana BbINOMHAMNCA reOMeTPUYECKNin pacyeT, a 3aTem
NMPOBEPOYHbIE pacyeTbl HA MPOYHOCTb U JONMOBEYHOCTb, TO Tenepb C MOMOLLbIO
NPUNOXEHNS MOXHO peLLnTb 0bpaTHYH0 3agadvy — nogobpartb napameTpbl 3ybuaTon
nepegayv B 3aBMCMMOCTW OT ycnoBui ee paboTbl. [pn 3TOM, B OTNNM4YME OT CTaHO4APTHOIO
«CTyQeHYEeCKOro» KypCoBOro npoekTa, npegnaraemoro Kypcom «[etanu maumHy,
METOAOM OMCKPETHOro Noucka ocyLuecTensaeTcs nogdop onTMManbHbiX BapMaHToB
napameTpoB nepegayun, obecnevmBaroLmx NPOYHOCTb U NNAHUPYEMBbI pecypc paboTbl
npv 3a4aHHOW LMKITOrpaMme HarpyXeHus, ICNonb3yeMblX MaTepuanax u reoMeTpnyecknx
OrpaHNYeHumsIX.

[MpOoEeKTHbIN pacyeT BO3MOXEH Kak Mo 3a4aHHOMY MEXOCEBOMY PaCCTOSHUIO U
nepegaTovyHOMy OTHOLLUEHWMIO, TaK 1 Mo 6onee cBob604HOMY YCITOBUIO — MO Yucnam 3yObeB
nepegaun. Npy aToM MOXXHO NogobpaTh BapuaHT nepegavm ¢ MUHUMAanbHbIMM
rabaputamm.

B pesynbTaTe pacuyeta 6ygeT npennioxeHo 4o 15 BapMaHTOB nepegayn. Onsi Kaxagoro m3
HUX MOXHO MPOCMOTpeTb pe3ynbTaThl pacdeToB. Cneayet OTMETUTb, YTO KOI(PPULNEHTDI
CMeLLeHUs LWeCTepPHN 1 Koneca cpasy noabuparoTcs onTUManbHbIMU MO COBOKYMHOCTH
KpUTEpMEB NPOYHOCTU N N3HOCOCTOMKOCTU, C COBMIOAEHNEM BCEX FTEOMETPUYECKNX
OorpaHumyeHnn (mnapaMeTpoB kadecTBa 3auenneHuns).

npOBeD,eHbl pa60TbI no peann3auunn reHepaumm BeHLUOB 3y6‘-IaTbIX Konec B TPEXMEPHbIX
Moaenax ¢ yd4eTomMm OO0MyCKoB.

Takke npy BU3yanuaauum 3auenneHnsa npegoctaBieHa BO3MOXHOCTb MPOCMOTpa
CreHMPOBaHHbIX BEHLOB MO BbIOOPY OAHOrO 13 TUNOB reHepaunm C BO3MOXHOCTbIO
AoBOpoTa 3ybyaTbiX BEHLOB A0 UX KOHTAKTa, a Takke AaHa BO3MOXHOCTb «PYYHOro —
KnaBuvaTypHOro» BpaLleHus 3auenneHus.

YepTexu n mogenu:

— PeanusoBaHO nNocTpoeHne chepn4eckon KaHaBku Ha BHELLHEM U BHYTPEHHEM
KOHTYpax.

- Peann3oBaHO NOCTpOEHWNE 3aBMCMMON OT NOALUUMHUKA KaHaBKW Mog CTOMOPHOE KOMbLO
Ha BHELLUHEM KOHTYpe.

- [OopaboTaHo NOCTPOEHME KOHNYECKMX LLECTEPEH: CTyNeHbKa nepexoaa Ha
LUUNMHOPUYECKYIO CTYNEeHb Ha 06paTHOM KOHYCE U CKPYrfieHUe Ha NOgHYTPEHUN.

- [opaboTaHo NOCTPOEHME MbICOK: TENepb MOXHO CO34aBaTb rOPU3OHTaNbHbIE U
BEpTUKarbHbIE NbICKK, @ TaKKe NbICKN TUNa «KBagpaT NoA PYKOATKY» (B TOM 4Yucrne
NoBepHyTbIE).

- [opaboTaHo noctpoeHne ctyneHn Tuna «Keagpat»: gobasneHa BO3MOXHOCTb
co3agHuna pacok.

- [opaboTaH ananor NnoCTPOEeHUs LLEHTPOBbLIX OTBEPCTUN.

[nsa 3ybyaTo-pemMeHHON nepefayn peannsoBaHo CriegytoLlee:

- TlonHocTblo NnepepaboTaH reoMeTpuyecknii pacyeT. AKLUEHT CAenaH Ha pelueHne
3a4a4M NPOEKTUPOBaHUSA NPU KOHCTPYKTOPCKOM NOAXo4e: OT MEXOCEBOro pacCTOAHNS
nepegayv n ymicna 3yobeB LWKMBOB K NOAGOPY peEMHSI.

- Bbibop 3ybuaToro pemHsi Bo3amoxeH kak no OCT 38 05114—76, Tak 1 no katanory
dupmebl Optibelt (FTepmanns) www.optibelt.com. loctynHo 10 TMNoB pemHen (13
XnopornpeHa n nonvypeTaHa, pasHon NPOYHOCTM U Ppa3HOM reoMeTpum — c
TpaneuenaanbHbIM U NOAYKPYrnbiM Npodunem).

- Peanu3oBaHO NocTpoeHune rpacmyecknx n3obpaxkxeHnn n mogenen WKNBOB A11S BCEX
TMNOB peMHeNn. MNMocTpoeHne WKNBOB MOXKET BbiTb BbIMOMHEHO KakK C pacCYMTaHHbIMM
pebopgamu, Tak n 6e3 Hux.

Mpun NOCTPOEHUN BHELUHMX U BHYTPEHHUX HECTAaHOAPTHBIX 3BOMbBEHTHbIX LWNULEB 6e3
NPOTOTUMNa MOXET ObITb BbINOMHEH pacyeT ux napameTtpos no metoamke MOCT 6033-80.
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MexaHuka: lNpy»xuHbi

1.
2.

[lo6aBneHa BO3MOXHOCTb NMOCTPOEHMSI NPYXMH 6e3 NpoBeaeHNs pacyeTa.

MNepepaboTaH cnocob peaakTMpoBaHUsi NapamMeTPOB NPYXKWMH Mocre pacyeTa (Bknaaka
HononHumensHo B OkHe pe3ynbTaToB pacyeTa). lNpoLecc KOpPeKTUPOBKN pe3yrbTaToB
pacyeTa Tenepb MOXXHO KOHTPONMPOBATbL BM3yarnbHO: U3MEHSA OAUH NapameTp,
nonb3oBaTternb BUONUT, Kak U3MEHSIIOTCS 3aBUCKMblE NapamMeTpbl, YTO NO3BONSAET ObICTPO
HalTK onTUMarnbHoOe peLleHue.

Ons Tapenb4aTbiX NMPYXUH nobaBneHa anarpamMma, ¢ nomMoLlblo KOTOpOIZ MOXHO
onpeaennTb NPoOMeXxyTodHOoe MNMoJ1IoXeHNEe NPYXUHbI.

O6opydoeaHue: CeapHble cOeOUHEeHUSs

1.

4.

HobaeneHa komaHaa TexHu4Yyeckue mpeboeaHus 0nsi POPMUPOBAHNS TEKCTA

0003HaYeHNn CBapHbIX LUBOB B TEXHUYECKUX TPEOOBaHUAX YepTexa 6e3 co3aaHns

rpacpmnyeckoro 0603HayYeHnsa CBapHOro LLIBa B YEpTEXE.

B pasnen Pedakmop nobaeneHa komaHaa Pedakmop ceolicme. KomaHaa Bbi3biBaeT

OkHO Pedakmop ceolicme cuctembl KOMIMAC-3D ans pegaktnpoBaHust AaHHbIX Tabnuupl

LUBOB B cTONOuUax (CBOMCTBAxX) C PyYHbIM BBOAOM.

B KOHTEKCTHbIE MEHI0 MapamMeTPOoB B Ananorax Beoda TekcTa 0603Ha4YeHUIn CBApHOro LBa

nobaBneHbl KoMaHab!:

- Pedakmupoeamb cnuUcoK — OTKPbIBAET CMNCOK NapamMeTpoB B TEKCTOBOM peaakTope
OnNs penakTUpoBaHus.

- O6HOoeumb cnucok — OOHOBNSAET CMMCOK U3 charna nocrne ero peaakTMpoBaHus.

VcnpaBneHbl HangeHHbIe OOk,

O6opydoesaHue: MemannokoHcmpykuyuu

MpunoxeHne O6opydoeaHue: MemasrnsiokOHCMPYKYUU NOSIHOCTbLIO NepepaboTaHo.
N3meHeH mexaHn3m co3gaHusa npodunen MeTannoKOHCTPYKLUMKN: Tenepb Npounm
KOHCTPYKUUK co3patoTcs B Buae ten mogenu. bnarogaps atomy [lepeBo nocTpoeHus
crano 6ornee KOMMNakTHbIM U NPocTbiM. OOBLEKTLI U ONepauun B HeM O0TobOpaxaroTcs
crneunanbHbIMK 3HaYKamun. B HOBOWM BepcUM NPUNOXEHNS YKe HET HeoBXoaAnMoCTH B
co3gaHum WabnoHoB Npodunen, 4To 3HaUUTENBHO ynpoLlaeT n yckopsieT paboTy.
CopTameHT npodunsa MoxeT Bblibupatbcs n3 HoBoro Kamarsoza npogpusned, BXOASLWErO B
cocTtaB npunoxeHus, Nnbo n3 CnpasovHmka Matepunansl 1 CopTaMeHThI.

BHumaHwue! MNpeablaylias Bepcus NpunoXeHna BXoAUT B KOMMNEKT NOCTaBKM Nog
npexHum HassaHnem MemasniokoHcmpykyuu 3D. Ee pekomeHayeTcs Ucnonb3oBaTb
TONbKO ANSA NOAAEPKKN MOAENen METanfIOKOHCTPYKUUI, BbiNofHeHHbIX B KOMIMAC-3D
Bepcumn 15.2 n 6onee paHHUX.

B HoBoM npunoxeHun O6opydosaHue: MemannokoHcmpykyuu OOCTYNHbI creayoLwime
CrnocoBbbl NOCTPOEHUS Npodunen:

= 1O TOYKE M HanpasrieHUo C 3agaHnemM ANnHbl Npoduns;

- 1o OBYM To4Kawm,;

— HenpepbIBHbIN NPpOdUIib MO LEenoyke rmagko ConpsKeHHbIX HanpaBnAoLWmX;

— HECKONbKO npoduren no BbibpaHHbIM HanpaBnsioLWMM.

PeannsoBaHbl OCHOBHbIE BUAbI pefakTUpoBaHWs NPounen: 3aMeHeHne AnuHbl, cedeHme
NNOCKOCTSIMU, YINOBbIE U CTbIKOBbIE pPa3feriku.

Komangpl lMnacmuHa v Pebpo xecmkocmu No3BonsioT co3gaBaTb aNieMeHTbl Ansg
YCUIEHUS KOHCTPYKLMU; K 3TUM dNeMeHTaM MOryT NMPUMEHSTLCS crneumanbHble onepawmm
penaktnpoBaHus ®acka v as.

KomaHga Mpynna omeepcmuli NO3BONSET 3a OOHY Onepaumio Nony4nTb
napameTpu4eckyto rpynny oTBepcTUi AN AanbHenwWwero no3vuMoHNpoOBaHnS B HUX
KpenexHbix aetanen. BaxxHon 0co6eHHOCTbI0O KOMaHAbl ABNSETCA BO3MOXHOCTb
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06p360TKV| nakeTa getanen, T.e. rpynna OTBepCTI/IIZ MOXeT ObITb BbINOSIHEHA KaK B OOQHOM,
TaK 1 Cpaldy B HECKOJIbKUX, Nexalwnx gpyr Ha gpyre, noetandx.

KomaHga Konupoeamb € mo4Ku CNy>XUT ANsl KONUPOBAHNSA OOHN NIMOO HECKOSbKNX
aetanen B ykasaHHble MO3MLMN.

PeanunsoBaHa BO3MOXHOCTb NOCTPOEHUS pebep XXeCcTKkocTn ansi Tpyo.

Mpouecc npoekTupoBaHusa ctan 6onee rmbkMM U MHTEPaKTUBHBLIM. Hanpumep, B komaHae
lMnacmunHa nepenTn OT peaakTMpoBaHUS NapamMeTpoB NNAaCTUHbLI K U3MEHEHMIO ee
MONOXEHMSA MOXHO C NMOMOLLbIO CrieumanbHOro nepeknioyaTtens, otobpaxatolerocs psaom
C haHTOMOM MNacTUHbI.

[ns yno6cTBa NOCTPOEHUS U peAaKTUPOBaHNUA METANMOKOHCTPYKLMUM B NPUOXKEHNUM
peanu3oBaH MexaH13M XapakmepHbIX MOYeK ANs YNpaBneHns ONIMHOW U Yriiom
nosopoTa npocuns. 3agaBaTb 3HAYEHUS NAapaMeTPOB Ternepb MOXXHO HENOCPEACTBEHHO B
OKHe Mofenu.

Kpome Toro, nonyymn passutve MexaHusm nmo3uyuoHUpPYOWUX moYyeK: Tenepb 3T
TOYKM MOXXHO MUCNOSb30BaTb HE TOMbKO ANsl OpUEeHTaLMn Npocunsa B NPOCTPaHCTBE
MOZEeNN, HO 1 ANS NPUBA3KN 0GBEKTOB APYr K APYry.

[lNsi O4HOTUMHBIX 3NEMEHTOB KOHCTPYKLMU B KOMaHAaX NOCTPOEHMs1 NpeaycMOoTpeHa
BO3MOXHOCTb KOMMPOBAHMWS CBOWCTB — «KUCTOYKay. C ee MOMOLLbH MOXHO, Hanpumep,
caoenatb pasMepsbl 1 opMy pebpa XXeCTKOCTM TakMMM XKe Kak y Apyroro pepa.

Omnu4us eepcuu 15.2 om eepcuu 15.1

Banbi u MexaHu4eckue nepeda4qu

1.
2.

PaclumpeH nepeyeHb nepeaad, No KOTOPbIM BbINOMHSATCSH pacyeThl.

PeanunsoBaH pacyeT (reoMeTpnieckuini, MPOYHOCTHOM M NPOEKTHbLIN) 3ybyaTon
coeaVHUTENBHON MY TbI C NPSIMbIMU U 604KO0BPa3HLIMU 3yObsIMU BTYIKU C
nocneayoLwmm NnoCcTpoOeHNEM YepTexa U MoAenn BEHLOB BTYNKM M 060NMbI, reHepaunem
Tabnuvubl NapaMeTpoB, MOCTPOEHNEM BbIHOCHbBIX 3NIEMEHTOB — Npodusib 3ybbeB U T. A.

PacueTbl npon3BogAaTcsa cornacHo meTtogukam, paspabotaHHbim A.P. AnekcaHapoBbIM U
H.B MonoBuHkuHOM no 3aka3y komnaHum ACKOH u konnektmBom nopg pPyKOBOLCTBOM
3.J1. AiipaneToBa no 3akasy occtangapta CCCP.

Ona umnMHApNYECKOn 3BONbBEHTHOM 3yO4YaTon nepeayn BHELLHErO 3aLeneHmns

peanu3oBaHo criegyoLiee:

- [locTpoeHa maTemaTtnyeckas Mogenb 3ybuaTton nepegaydm ¢ CUCTEMON OrpaHNYEHW,
npurogHas ansi UICNonNb30BaHUSA B MeTOA4axX ONTUMU3aLnn.

- BbInonHeHa nporpaMmHasi peanusaumsi NOCTPOEHNS MHTEPAKTUBHOIO BNOKMpyOLLEero
KOHTypa.

- PeanusoBaHa MeToaMka MHOrOKpUTEPUarbHON oNTUMM3aumm 3yb4aToro 3auenneHus,
Nno3BongoLLast KOHCTPYKTOPY ¢ ntobon kBanudmkaumen 6bICTpo pewmnTb 3agady
noabopa onTMManbHbIX 3HAYEeHUN KOIPDULMEHTOB CMELLEHMNS, UICXOOS U3 KpUTEPUEB
OYHKLMOHMPOBAHUS NPOEKTMPYEMON Nepenayn, Npu 3TOM OQHOBPEMEHHO peLuas
3a7a4u NOBbILLEHUS MPOYHOCTM N OONTOBEYHOCTM 3ybuaTthix nepeday 6e3 nameHeHus
TEXHOMOrNN NPOMN3BOACTBA.

— DBBegeHbl HOBbIE NMHMM BNOKMPYIOLLErO KOHTYpA: JIMHUSA PaBHOMPOYHOCTM MO U3rMody
3yObeB BeyLLEro 1 Be4OMOroO KOMeC U MMHMSA MUHUMAIbHbIX KOHTAKTHbBIX HanpsXeHun.

B reomeTpunyeckom pacuyeTe nnaHeTapHoun 3ybyaton nepegayun xenmca c
OOHOBEHLIOBbIMM caTennMTammn peanuaoBaH OYHKLMOHAN pac4eT-KOHTPONS YCIOBUIA
COOCHOCTM, COBMPaEMOCTN 1 COCEACTBA CaTENNINTOB Nepeaayn, YTo 3HAYUTENBHO
ynpoLuaeT noabop reoMeTpu4eckmx napameTpoB nepegayu.

O6wwme nHTepdenCHble YNyyLIEHUS:
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- B pacueTtax 3ybuaThbix nepegad Havata peanusauusa 6onee MHdpopMaTUBHON
BMU3yaribHOW OMarHOCTMKU Xo4a pacyeTa.

- 3ameHeHa 6onbluas YacTb MKOHOK Ha KHOMKax OCHOBHOW chopMbl NocTpoeHns 2D-eana,
a Takke BBefeHa «[lMaHenb ynpaBneHus cTyneHbto». MNaHenb ynpasneHus CTyneHbto
COOEPKUT KHOMKM BbI30BA KOMaHZ, NpefHa3HavyeHHbIX 4515 ynpaBneHus CTyNeHbo unm
3MEMEHTOM, BblAENEHHbLIM B AepeBe NOCTPOeHUss MoAenu. AKTUBHOCTb TOW UMW MHOW
KOMaHAbl 3aBUCUT OT BO3MOXXHOCTW BbINMOJTHEHMSI aCCOLUUPOBAHHOIO C HEW OENCTBUS
Ha JaHHOM aTane paboTbl. YacTb KHOMOK NaHenu npoaybnupoeaHa KOMaHgaMu
KOHTEKCTHOrO MEHIO BblAENEHHON CTYMEHMU.

lMocTpoeHue YepTexen n mogenen
- PeanusoBaHo NOCTPOEHNE CErMEHTHbIX LLUMOHOYHbLIX NA30B Ha KOHNYECKNX
NOBEPXHOCTSAX.

- [pun NocTpoeHMn 3BONbBEHTHbLIX LUNULEB peanv3oBaHa BO3MOXHOCTb Bbibopa Tuna
KOHTpOns: No pasMmepy, No ponuvkam unm no annHe obien Hopmanu.

- [lpu nOCTpOEHUN WINMLEB Ha Bany y4nTbiBaeTCsA BEPOSITHOCTb Bbixoaa dpesbl B 06e
CTOPOHbI Ha Bany — Cny4au, korga Hayano wnvueB npeasapsaeT y4acTok Bana C
AnaMeTpoM Mexay AvamMeTpoM BnaguvH WNULEB Ha Bany 1 AMaMeTPOB BbICTYNOB
LUNMLLEBOW BTYIIKN.

- M3meHeHOo nonoxeHne nNpAMoBOYHbIX WIMLIEB Ha Bany 1 B OTBEPCTUM NpY reHepaunm ¢
Lenbto ynpoLLeHns npoueaypbl COOPKM LINNLEBOrO Banvka u BTYSKK.

- [pn nocTpoeHnn 0gHOBEHLIOBOM 3BE304KM LIeMHOM nepegaym no BapuaHTty «c
BypTukom» gobaBneHa BO3MOXHOCTb BBOAA AnameTpa no «BypTukam»
(pepakTpoBaHWe pacyeTHOro 3Ha4YeHuns ),

— PeanusoBaHO NOCTPOEHME NPOM3BOSIEHON KaHaBKM Ha BHYTPEHHEN LINNUHAPUYECKON
CTyNeHu, a Takke Ha BeHLUe LMNUHAPUYECKON LLECTEPHN BHELLHEro 3auenneHuns.

- Peanu3oBaHO NoCcTpoeHue u reHepaumsa B Mogenn MecTta Ha Bany nog yCtaHoBKY
kpyrnon wnuueson ravku (FTOCT 11871-88) 1 MHoronan4aTon CTOMOPHOM LWanbbl
(FOCT 11871-89). laHHbIN nakeT ycTaHaBNMBAETCS Ha Barny AJ1s OCEBOro KpenneHus
NOALLMNHUKOB UNW Apyrnx getanemn (3ydyartbix wecTtepeH v T. n.). [Npu aTom B cny4vae
YyCTaHOBKM NakeTa nocne nogwunHvka npn nepecTpoeHmumn (CMeHe NoALUMNHMKA,
NU3MeHeHuUM AMamMeTpa Bana) XBOCTOBUMK Bara u nakeT aBToMaTU4ecKu
nepecTpavBaoTCS.

- [o6aBneHa BO3MOXHOCTb MOCTPOEHUSA MUTYEBBIX 3BOMbBEHTHbIX LUMMLUEB NO CTaHAAPTY
ANSI B92.1-1996.

- [o6aBneHa BO3MOXHOCTb BeeHWs NONb30BaTeNbCKoN 6asbl U3MepUTEnbHbIX
(HecTaHOAPTHbIX) LLAPMKOB M POSIMKOB.

MexaHuka: lNpyxuHbi

1.

lMepepaboTaHa meTogmKa pacyeTa KOHUYECKMX MPYXUH B COOTBETCTBUN C METOANKON,
nsnoxeHHon C.[. NoHoMapeBbIM B KHUre «PacdeT ynpyrux afieMeHToB MallvH U
npnubopoB».

[lo6aBneHa BO3MOXHOCTb AedopMaLy TPeXMEpPHO MOAENM KOHUYECKOW NPYXUHbI B
cBopkKe, YTO NO3BONAET NpeacTaBnUTb B cOOpke NPYXMHY B paboyem 1nm npomMexyToO4HOM
COCTOSIHUM.

lMocTpoeHne yepTexa KOHNYECKON NPYXMHbI NnepepaboTaHO B COOTBETCTBUM C
pekomeHgaumamm FOCT 2.401-68.

[ns KOHN4Yecknin NpyknH gobaeneHa anarpamMmma, ¢ MOMOLLbIO KOTOPOW MOXHO
onpeaennTb NPOMEXYTOUYHOE MOMNOXEHUE NPYXUHbI.

[na NnpyxXmMH cxaTtna n pacTsKeHusi, paccymTbiBaemblix no metoanke FOCT 13765-86, B
TexHnyeckne TpeboaHuna gobasneH BbIBO4 HOMEpPa NO3uLMM BUTKA M COOTBETCTBYHOLLUNA
rOCT.

[lo6aBneHo ykasaHue eanHnL, TBEPAOCTU B TEXHUYECKUX TPEBOBaAHNAX YEPTEKEN NPYXKUH.
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7. I/IcnpaBneHa ownbka 0b603HaYeHNs1 eauHunLL n3amepeHnsa MOMeHTOB CUIl B NPOEKTHOM
pac4eTe NPpyxXuH KpyyYeHns.

O6opydoeaHue: Pazsepmku

1. [JoGaeneHa BO3MOXHOCTb BBOAA NOJIb30BATENBLCKOro ko3 dunumMeHTa NonoXeHns
HenTpanbHoro cnos B guanasoHe 0,001...1.

2. Tenepb B AOKYMEHTbI, cO3gaBaeMble OnbnunoTtekon, sanmcbiBaeTtcst nHdpopmauus ob
anemeHTe. B ganbHenwem oHa ncnosnb3yeTcs Npy pegakTMpoBaHuy anemenTa nnbo ans
NpoTOoTMMNa HOBOIO U3OENus.

3. WcnpaeneHbl HanaeHHbIE OLLUNOKN.

N3MeHeHuUe KoMrsieKma nocmaesku

B komnnekT noctaBku BkntoveHa 6ubnuoteka O6opydosaHue: CeapHble cOeOQUHEeHUsT,
npegHasHaveHHas gnsa cosganus B rpadmyecknx KOMIMAC-gokymeHTax o603HaveHun
cBapHbix weoB (no NOCT 2.312-72 n ISO 2553:1992 (DIN 22553-1997)) n Tabnuy,
CBapHbIX LLBOB.

1. KomaHga O6o3HayeHue ceapHoO20 wea

CosgaHue n pegaktuposaHne ob6osHaveHmi ceapHoro wea no NOCT 2.312-72 n ISO
2553:1992 (DIN 22553-1997) B rpadhn4ecknx JOKYMEHTaXx.

[oGaeneHue, yganeHne n usMeHeHne KoHUrypaumum oTBETBMEHUI Npu
penakTMpoBaHUM 0603HaYeHNs MO ABOVHOMY LLEMYKY MbILW.

YnpaBsrneHve aBToOMaTUYECKUM CO3aaHMeM 0603HaYeHNs! NPy 3aaaHnm Bcex
napameTpos.

OnepaTtrBHOE ynpaBneHne BUOMMOCTbIO B 0003HA4Y€HUN CTaHO4APTHOrO LWBa —
cTaHgapTa, cnocoba cBapku 1 Bcero o6o3HayeHus, B 0603Ha4eHUM HeCTaHaAapTHOro
LBa — Bcero obo3HavyeHus. BoigeneHme Takmx o603Ha4YeHuin LBETOM.

BBog TexHnyeckux TpebosaHumn no wabnoHy. MNepexoq B pegaktnpoBaHme
TEXHN4YeCKknx TpeboBaHu.

Co3naHune u HacTpolika CBOMCTB 0003HaYeHN CBAPHOro LLIBa A co3aaHus Tabnuu
LLIBOB.

HacTtpowika coctaBa 0603Ha4eHMst WBa Ansi OToOpaxeHusi B Tabnuue LLBOB.

ABTOMaTUYECKOE YBENMYEHME HOMEpA LLBa Npy BBOAE HOBOro 0603Ha4YeHMs LWBa B
TEKyLeM JOKYMEHTE.

OToGpaxeHne paaoM ¢ KypcopoM napameTpoB 0603HaYeHus LWBa Npy HaBeaeHnn Ha
Hero Kypcopa.

MpoBepka 0603Ha4YeHMI NO CreaywmMM napameTpam:
- Hanuune 0603HavYeHn 1 ynpoLLeHHbIX 0603HaYeHUN;
- Hanuune ob6osHaveHun no NOCT u ISO (DIN);

- Bwnp BHe nucta yepTexa;

- O6Go3Ha4yeHne BHe N1UCTa YepTexa;

- O6o03Ha4yeHne 1 B1A Ha pasHbIX IMCTax YepTexa;

- OpunHakoBble CTaH4apTHbIE M HECTaHA4APTHble 0603Ha4YeHMs C pa3HbIMM HOMEpamu;

- OpavHakoBble CTaHAapTHbIE U HECTaHAAPTHblE 0603HAYEHUS C OAMHAKOBbLIMU
HOMepamu;

- PasHble cTaHgapTHblE U HECTaHA4ApTHble 0603HaYeHNs C O4MHAKOBBIMU HOMEpPaMK;
- Hanu4yme 0603Ha4YeHM 0ONHAKOBbLIX LLIBOB 6€3 OCHOBHOIO 0003HaYEHUS;

- Hanuune ocHoBHOro 0603Ha4YeHnsi C HOMEPOM M OTCYTCTBUE 0B03HAYEHNS
OLMHAKOBbIX LLBOB;

- Hanunune nponyweHHbIX HOMepPOB (B 9TOM Clny4ae BblAaeTCA npe/:lynpem,ueHme);

- CocTtaB 0603HayeHus B TLU n3 0603Ha4eHnss He COOTBETCTBYET COCTaBy M3
napameTpoB;
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- CocTaB CBOMCTB 0603Ha4YeHNs1 HE COOTBETCTBYET COCTaBy U3 NapaMeTpOB;
— Ob6Luee KONMYECTBO LUBOB HE COOTBETCTBYET KONMYecTBy 0603HaYEHUN.

KomaHapl rpynnoBoro pegaktMpoBaHms 0603HauYeHWIn CBapHOro LWBa TeKyLLero 4oOKyMeHTa.

- PepakTtop Homepos weoe no NOCT.

- PepakTop obuwero konuyectaa weos no NOCT.

- [poBepuTb 0603Ha4eHus no NOCT.

- [MpnmeHnTb TEKCTLI 0603Ha4YeHnn TLL 13 napameTpos.

- [MpumennTb cBOVCTBA 0603HAYEHUI 13 NAapaMETpPOB.

KomaHga Tabnuuya ceapHbIx Weos.

- ABTOMaTU4ecKoe co3aaHue Tabnuubl WBOB CBAPHbLIX COEAMHEHWIA B COOTBETCTBUM C
BbIOpaHHbIM CTUNEM Tabnumubl LUBOB B rpadpnyecknx JOKYMEHTax.

- OnepaTnBHasa HacTpoKrKa napameTpoB cTonbuos Tabnuubl (BUANMOCTb, LUMPUHA,
BblpaBHMBaAHME TEKCTA).

— CosgaHHas Tabnuua cBapHbIX LWBOB pegaktTupyeTcsa komaHgamm cuctembl KOMIAC-
3D.

-  Ctnnm Tabnuubl WBoB cosgatoTcsa cpeacteamu cuctembl KOMIMTAC-3D n coxpaHstoTea
B 6ubnnoteke ctunen Tabnuu WBOB (OTYETOB).

Ana paboTbl c 6ubnnotekon O6opydoesaHue: CeapHblie coeQUHeHuUs TpebyeTca

oTAenbLHO onflaynBaemMast NnUUeHs3us.

Omnuyusi eepcuu 15.1 om eepcuu 15

Banbi u MexaHu4Yeckue nepedaqu

1.
2.

PaCLLII/IpeH nepe4vyeHb nepenayd, no KOTopbiM BbIMNOJTHAKOTCA pacyeThbl.

PeanunsoBaH pacyeT (reoMeTpuyeckuin, NPOYHOCTHOM NPV AENCTBMN MakCUMarbHOM
Harpysku, n pacyeT Ha AONTOBEYHOCTb) PeeYHON LMnMHapuYeckon 3ybyarton nepegaym ¢
nocneayroLmm NoCTPOEHNEM YepTexa U Mogenu, ¢ reHepaumen Tabnuubl napameTpos, C
NMOCTPOEHNEM CEYEHMUSA PENKN U CXEMbI KOHTPOSS.

Ob6ecneuynBaeTcs pacyeT M NOCTpOeHME NPAMO3YDbIX U KOCO3YObIX peek C UCXOOHbIM
KOHTYPOM MO OTeYEeCTBEHHbLIM W 3anadHbIM CTaHAapTaMm, a Takke ¢ HecTaHAapTHbIM
NCXOAHBIM KOHTYPOM. [Npodunb peek (B ce4eHUn): NpssMOYrosfibHbIN, -06pasHbIn, Kpyribii,
KpYribi C NbICKORN.

PeannsoBaH reoMeTprMyeckuin pacyeT opToroHanbHoOM nepedayn (LMnnMHapu4ecKnii
SBOSIbBEHTHBIN YepBAK — LUMMHOPUYECKOe KOCO3yDoe KOneco) C MOCTPOEHNEM YepTexen
N MoJenen YyepBsika 1 Koreca, BXoOsALWMX B JaHHYI0 nepeaady. B metoguke pacyeta
ncnonb3oBaHbl pesynbTtaThl uccnegosaxHmmn C.A. JlarytuHa n E.A. N'yoosa.

lMpumeyaHue: B Taknx nepegayax BMECTO YEPBSAYHOro Koneca npuMeHsoT obbl4HOe
koco3yboe, YTO 3HaYUTENbHO MPOLLE C TOYKM 3PEHUSA TEXHONOMMU U3roToBNEHNs. [aHHbIn
Krnacc nepegad npumeHsieTcst B npnbopoCcTpoeHnn U MaLLMHOCTPOEHWUMN.

PeanusoBaH reoMeTpryeckmin pacyeT nraHeTapHON OJHOBEHLI0BOW Nepenayn xenmca c
MOCTPOEHUEM YepTeXen U Moaenein 3yGyaTbix KOnec, BXOAALLMX B AaHHYIO nepeaady.

NameHeHa MeToaMKa pacyeTa MexaHMYeckux nepeday Ha gonrosevyHocTb. MNpu BBOAE
peXnmMoB paboTbl BMECTO KONMYecTBa LMKIIOB Tenepb 3anpallmBaeTcs
NPOAOIKUTENBHOCTL PaboThl HA JAHHOM peXxrMe B NPOoLeHTax OT NiiaHMpyemMoro pecypca.
COOTBETCTBEHHO U3MEHEHbI 1 OTYETHbIE (DOPMBI.

B pacyeT Ha NpoYHOCTb YepBAYHbIX Nepeaay BHECEHbI Nonpasku, obecnednBaolme yyeT
Bonee BbICOKOW Harpy3o4HOM CNOCOBHOCTU Nepeaay C HeNMHeYaTbiM TUNOM KoHTakTa (ZK
nZT).

Mpun pacyeTe TENNOCTOMKOCTN YepBAYHbIX Nepefad Tenepb MoryT ObiTb 3a4aHbl

KO3 PULNEHTDI:
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10.
11.

12.

13.

14.

15.

- Y — koadhdUUMEHT, yunTbiBaKOLWMI TENNOOTBOA B paMmy vunun nnuty oyHaaMmeHTa,

- [1B — koapPu1UMEHT, y4UMUTbIBAOLWNA YMEHbLUEHWE TeNNoBblAeNneHnsa B eANHULY LMKIa
paboTbl YePBAYHON Nepeaayn 3a CHET NepepbIBOB U CHKEHWUST Harpy3Ku.

PeanunsoBaH mexaHn3Mm onTMMarnbHOro pasmelleHns Tabnuy napameTpoB Ha none

yepTtexa. 1o ymonyaHuio pasmelleHme Tabnuy nocne nx cosgaHnst Unu pegakTMpoBaHus

NpoOun3BOANTCA aBTOMAaTUYECKN.

[ob6asneHbl Tabnuvubl NapaMeTpoB AN MHOrOBEHLIOBbIX 3BE3404€EK LieMNHbIX nepeaay.

Mpun cospaHum Tabnu NnapameTpoB peanu3oBaH yHKUMOHaN BBoAa 0603HaYeHNUst

conpshKeHHOro koreca (Mnu Yyepeska). O6o3HayeHne otTobpaxxaeTcs B Tabnvue u

coxpaHseTcs B MoAenu Bana ansg nocnenyowero peakTupoBaHus.

B TpexmepHoOn Mmogenun, cosgaBaeMon Nno YepTexy Bana, Tenepb co3garnTcs

BCNomoraTesibHble MMOCKOCTU U OCWY, YNPOLLaIoLLNE CONPSXEHUSA 31TIEMEHTOB

MexaHM4eCcKux nepegad npu nocneayoLem nocTpoeHnn cbopku.

BBegeHbl noHATMA «[lanka coxpaHeHHbIX pacyeToB» U «llocrneaHuii BbINONHEHHbLIN

pacyeT». JTO NO3BONSAET:

- 6e3 NnoBTOpEeHMs ogHaXdbl BbINOSIHEHHOMO pacyeTa WeCTePHN NOBTOPUTL NOCTPOEHUE
ee yepTexa u Moaenu urnu nocTponTb AN Hee NapHYyHo LWeCTEPHIo,

- ynopsiao4YMTb XpaHEHUe BbINOSIHEHHbIX pac4eToB (NyTb K «llanke coxpaHeHHbIX
pacyeToB» MOXHO 3a4aTb NPW HACTPOMKE KOHUrypauumn NnpuioxeHus),

— BbINOSNHATL NpeanpocmMoTp (Preview) dpannoe pacyeToB nepea Ux 3arpy3kom u3s
creunanuanpoBaHHOro )annoBoro MeHemxkepa.

B ananorax n otyetax Tenepb otobpaxaroTcs 0603HaYEHNA BBOAUMBIX U

paccyMTbiBaeMbIX AaHHbIX, MPUHATLIE B HOPMATUBHO-TEXHUYECKON U Creumnanm3npoBaHHOM

nutepartype, CBA3aHHOW C pacyeTaMn MexaHu4Yeckux nepegau.

WNcnpaBneHbl 3ameyeHHble OLMGKM.

lpunoxenue MemannokoHcmpykyuu 3D

1.
2.
3.

MpunoxeHue nepemmeHoBaHo B O6opydoeaHue: MemasnnokoHcmpyKuuu.
MosBMNack BO3MOXHOCTb MPUMEHEHUS HECKOMBbKUX KOMaH pasaernky K OAHOMY Npodurio.

[lo6aBneHa komaHaa CrneyuasibHasi pa3desika, NO3BONSOLLASA BbINOMHUTEL Pasfernky
Aetaneu, NPMMbIKaOLWKMX K ABYTaBPOBbIM Gankam, Wwseennepam u cTanbHbIM
ropsiyekaTaHbIM yrorikam B COOTBETCTBMU C TpeboBaHUsIMU, NpUBEAEHHbIMU B pasaene
«lMpodunb geTanen, NPUMbIKAIOLWNX K MPOKATHBIM NPOOUNAM B CBAPHLIX KOHCTPYKLNAX»
CnpaBoyYHMKa KOHCTpyKTOpa-malumHocTpoutens (B. V. AHypbeB, CnpaBoYvHuK
KOHCTpYKTOpa-MawmHocTpouTens, Tom 1).

B komaHgax bopmMMpoBaHUsA CTbIKOBOW pa3gerniku nosiBunach BO3MOXHOCTb 3a4aBaThb
3a30p Mexay obpabartbiBaeMon n hopmoobpasyroen getanamu.

lNpunoxeHue Tpyb6onpoeodnbi 3D

1.
2.

MpunoxeHne nepenmeHoBaHo B O6opydoeaHue: Tpy6onpoeoodsbil.

HopaboTtaHa komaHaa CneyuanbHasi mpyb6a: Tenepb BO3MOXHO NOCTpoeHme no pebpam
N3 BCTABOK M KOMMOHOBOYHOW reOMETPUN.

Bubnuomeka pedykmopos

1.
2.

MpunoxeHne nepenmeHoBaHo B Kamasnoz: Pedykmopsbi.
PaspaboTaHa 64-pa3psigHas Bepcusi MPUoXeHns.

Bbubnuomeka anekmpodeuz2amenelu

1.
2.

MpunoxeHne nepenmeHoBaHo B Kamasnoa: Anekmpodsuzamernu.
PaspaboTtaHa 64-pa3psgHasn Bepcus NpUoXeHus:.
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Bubnuomeka aHUMmauyuu
|_|pVIJ'IO)KeHVIe nepenMmeHoBaHO B MexaHuka: AHumauun.

Bubnuomeka pacyema pa3MepHbIx yeneu

1.
2.

4.

MpunoxeHne nepenmeHoBaHO B Pa3MepHbIe yenu.

MepepaboTaH Nnonb3oBaTENbCKUA NHTEPdENC. DNEMEHTbI yNpaBneHnsa 13 auanora
nepeHeceHbl Ha NaHenb CBOWCTB.

3ambikatoLlee 3BeHO Tenepb onpenenseTca asToMmaTU4eCckn Npy ykasaHun nocrneaHero
obbekTa uenu.

)J,o6aBneHa BO3MOXXHOCTb y4eTa YrnoBbIX U pagunalnbHbIX pa3sMepoB B LIENN.

Bubnuomeka my¢hm
MpunoxeHne nepenmeHoBaHo B Kamanoea: My¢ghmabi.

Cucmema npoekmupoeaHusi NPY>XUH

1.

2.
3.
4

MpunoxeHue nepenmeHoBaHo B MexaHuka: lpyXuHbl.
[nsa npyXuH cxaTtust n pactsbkeHns obaBneH «YHuMBepcanbHbIn» pacyeT.
Ans npyxuH cxaTtusi fob6aBneHa BO3MOXXHOCTb KOPPEKTUPOBKM Lara Npy>XuHbl.

M3meHeH nopsgok COPTUPOBKM OOBHEKTOB creumdurkaumm TapenbyaTbliX NpyXuH. MNpuHumn
COpPTUPOBKN 0OBEKTOB crieundukaummn Tenepb aHanorm4eH Ucrnosnb3yemomy B
CnpaBoyHuke CtaHgapTHbix M3genun.

Bubnuomeka nocmpoeHusi pa3eepmok

1.

2.
3.
4

MpunoxeHne nepenmeHoBaHo B O6opydoeaHue: Pazeepmku.

[o6aBneHbl BO3MOXHOCTIN pa3BepTKM TOPOMAasbHbIX U CHEPUYECKNX NMOBEPXHOCTEN.
[obasneHa pyHKUMA aBTOMaTU4ECKON NPOBEPKM OBHOBMNEHMS BUBIMOTEKN.
McnpaBneHbl owmbkn NOCTPOEHMS pa3BepToK:

— NOBEpXHOCTEN,

— KOHMYeckoro naTpybka 3-ro tmna,

— TPOWHWKOB 1-ro 1 3-ro TUNOB B UCMOMNHEHUN 2 (Tenepb NonHoe npuneraHne naTpyodka
obecneuymBaeTcs 6€3 4ONONHUTENBHON MeXaHU4eckon obpaboTku).

Omnuyus eepcuu 15 om eepcuu 14 SP1

Banbi u MexaHu4Yeckue nepedayu

1.

2.

Tenepb No YepTexy co3gaeTcs peanucTUyYHas TpexMepHas Mogesb NpsiMo3yoor
KOHWYECKOWN LLIECTEPHMU.

MosiBMNacb BO3MOXHOCTb NOCTPOEHUSI TOPLIEBLIX NMa30B M kKaHaBKM Mo BbIXoA Aon6sika B
yepTexe ¢ nocrieayroLLen nepegader B Moaernb.

MosiBMNacb BO3MOXHOCTb NOCTPOEHUSI HA OCHOBHOM BU€e MECTHOro paspesa,
NoKasbIBaloLLEro Npousb YepBsika.

MosiBUnNack BO3MOXHOCTb CO3AaHUS B TPEXMEPHON MOAENN LUMOHOYHOro Nasa,
pacnosioXXeHHOro napannensHo obpasyloLLel KoHyca.

ObecneyvyeHa BO3MOXHOCTb pacyeTa JONYyCKOB ANng 3ybyaTbiX, YepBAYHbIX KOnec 1
4YepBSKOB C HECTAHAAPTHBIM UCXOAHBIM KOHTYPOM UMW UCXOAHBIM KOHTYPOM,
BbINOMTHEHHBIM NO 3apybexHbIM cTaHAapTam. [lonyck 3ToM crnyyae paccunTbiBaeTcs Mo
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mMeToaukam, npueeaeHHoim B FOCT. BknioyeHne AaHHOM BO3MOXHOCTU NMPOn3BoAUTCA Npu
HacTpouke GUGNMoTEKN.

MepepabotaH moaynb Bbibopa maTepuanoB. BeegeH yHkuMoHan onpeaenexus
MPOYHOCTHBIX XapaKTepPUCTUK, MPUMEHSEMbIX NPU pacyeTax 3yb4vaTbix Konec B
cootBeTcTBMM € «OCT 21354-87 MNepenayum 3ybuatblie LNNNHOPUYECKME SBOSNbBEHTHbIE
BHeLUHero 3auenneHus. Pac4yeT Ha NpOYHOCTbY.

B komnnekT noctaBkm GubMOTEKN BKOYEH MOAYb NPOCMOTPA OTYETOB B hopmaTe
FastReport (*fp3).

McnpaBneHbl HageHHbIe OLWNOKK, B TOM YnCre OWnBKM npu paboTe ¢ MCNONHEHNAMM
mogenn KOMIMAC-3D n npu pabote co cnpasovyHmkoMm Matepuanbl n CopTaMeHThbl.

Cucmema rnpoeKmupoeaHusi NMnPyxuH

1.

N3meHeHa meToamMKa NPOEKTHOrO M NPOBEPOYHOIO PacyYETOB NPYXMH CXaTusi n
pacTshxkeHus. PacyeT npyXuH cxaTtns u pactsaxeHus ocywectenaetcs no metoguke NOCT
13765-86.

MosiBnnacb BO3MOXHOCTb NOCTPOEHUA TpexmepHoﬁ Moaenun Npy>XmHbl pacTsa>XXeHUA.

[ns o6neryeHnss BOCNpUSATUS TPEXMEPHOW MOAENM MPYXUHbI B HE aBTOMATUYECKM
OTKIOYaeTCs 0TOBPaXKEHME ICKM3OB 1 NPOCTPAHCTBEHHbIX KPUBbIX.

VMcnpaBneHbl OLWMGKN NOCTPOEHUSI TPEXMEPHOWM MOLENN MNPYXUHbI KPYYEHUST C NEBOW
HaBUBKOMN.

VcnpaBneHo pacnonoxeHne TEXHNYECKMX TpeboBaHN Ha YEPTEXE KOHUYECKOWN NPY>KMHbI.
VMcnpaBneHbl OWnGKKN 3arpy3kmn aHHbIX U3 hanrioB paHee NpoBEAEHHbIX pacyeToB.

Bu6riuomeka nocmpoeHusi pa3eepmok

1.
2.

3.

VMcnpaBneHbl HanaeHHbIe OLLIMOKM.

Tenepb Npu OPMUPOBaHNM YepTeXa U MOAENN ANeMeHTa aBTOMaTUYECKN 3anosHAITCA
cBoWicTBa HaumeHosaHue u Obo3HayeHue.

[lob6aeneHa HoBas kKoMaHAa Pa3eepmka noeepxHocmu, KOTopas no3sonseT
pa3BopaymBaTb LUMMHAPUYECKME N KOHNYECKME MOBEPXHOCTU (MOBEPXHOCTU OCTaNbHbIX
TMNoB He obpabaTbiBatoTCs).

lNpunoxeHue Tpy6ornpoeodnbi 3D

1.

Hob6aeneHa komaHga Mapamempuyeckass mpaekmopusi, No3BONSLW AN co3gatb
napaMeTpU4ECKyto TPAEKTOPUIO NyTEM NOCTPOEHUSA B NPOCTPAHCTBE OTPE3KOB U AYr U
nocreayoLero OpUEHTUPOBAHUS UX NMPYU MOMOLLIM NPOCTPAHCTBEHHbIX OrPaHNYEeHU
(coBnageHmne, COOCHOCTb, NapanfesnibHOCTb, NePNEHANKYNAPHOCTb U T. 4.) N pa3MepHbIX
orpaHn4eHuni.

[lobaeneHna komaHga 3amMeHUMb 371eMeHm, NO3BONAKLLAS 3aMEHUTbL OAUH NMbo
HECKONMbKO 3N1eMeHTOB TpybonpoBoaa yka3aHHbIM 31EMEHTOM.

Tenepb B 00BbEKT cneyudukaumm Tpydbl onuuoHanbHO MOryT 6bITh NpefaHbl AnvHa U
mMacca getanu Tpybbl. BknoyeHne nepegaym aTMx AaHHbIX, @ TaKKe HAaCTPOMKa equHuL,
n3mepeHus nponssoaatcs B agnanore KoHghueypauyus npusioxxeHusi Ha BKITagke
Omyemei.

[lopaboTaHbl KOMaHAbl NOCTPOEHNS TPYOONPOBOAOB: TENEPb OTBOAbI U TPOVHUKM,
ncnosnb3yemMble Npu NOCTPOEHMN TpybonpoBoaa, MoryT BbITb BbIGpaHbl HENOCPEeACTBEHHO
13 cnpaBoYHuka CTaHOapTHbIe U3genus.

[opa6boTtaHa komaHaa CneyuanbHass mpyb6a: Tenepb B npouecce NOCTPOeHNUsi Tpyobl B
AeTanu onumoHanbHO MOryT BblTb CO34aHbl MPUCOEANHUTENBHBIE TOYKW.

242



lNpunoxeHue MemannokoHcmpykyuu 3D

1.

HobaeneHa komaHaa TpexmMepHbIl KapKkac, No3BONsLLast co3aaTb NapaMeTpUHecKmi
TPEXMEPHbIV Kapkac NyTeM NOCTPOEHUS B NPOCTPAHCTBE OTPE3KOB M AYr U NOCNeayHLEro
OPUEHTMPOBAHMSA UX NPW MOMOLLN NPOCTPaHCTBEHHbLIX OrpaHnyYeHni (CoBnageHme,
COOCHOCTb, NapannenbHOCTb, NepPneHANKYNAPHOCTb U T. 4.) U pa3MepHbIX OrpaHUYEeHUN.

MepepaboTtaH n gononHeH guanor KoHghuaypayusi NpusioxeHus:

- [loaBunucb anemMeHTbl ynpasreHns, No3BonsLwmne 3agatb npasuna MUMeHOBaHNS
HOBbIX KOHCTPYKLMI, CO34aBaeMbIX KOMaHAaMu NPUNOXeEHNs;

- Bknagka Habop copmameHmoe 3ameHeHa Bknagkon Palsbl. Bknagka cogepxut
cnmcok charinoB HabopoB WaboHOB Npodunen, NOAKITHOYEHHbIX K MPUIOXEHUIO.
Habop wabnoHoB npodunen npeactaensdet cobon mogerns cOopku, B KOTOPOW
coaepxaTcs napameTpu3oBaHHble MOAENN Npodunen ogHOro coptTameHTa (Hanpumep,
Habop yronkos).

HobaBneHa koMaHAa Yoasnumb KOHCMPYKUUI, NO3BOSAIOLLAA NO3BONAOLWAN Y4anuTb

13 cOOPKN OOHY UITN HECKOSBKO KOHCTPYKLNIA C OQHOBPEMEHHbBIM yaaneHnem ¢ gucka

dannos mogenen getanen, BXogawmx B yaansemMble KOHCTPYKUUMK.

[ob6aBneHa komaHaa Yodasnumsb pa3dersnKy, No3BonsaoLwas yaanuTb YrnoByo nubo

CTbIKOBYIO pasfgenky Mexay napon BblbpaHHbIX AeTanen KOHCTPYKLMK.

HopaboTtaHa komaHaa lMpoghunb Mo KpueouU: Tenepb OHa NO3BONSAET CTPOUTL AeTarnb MNo

HECKOMbKMM rnaako conpsiXeHHbIM 00pa3syoLmMm.

HopaboTaHbl KOMaHAbl MOCTPOEHUST AeTanen KOHCTPYKLMK:

- B MHTepdenchl koMaHa Jo6aBeH pacKpbIBAOLWNNCSA CMMCOK, COOAEPXKaLLUN nepeveHb
HabopoB cOpTaMEHTOB, NOAKMYEHHbIX B KOHpMrypaumm npunoxeHus;

- B npouecchl komaHa fobaBneHbl aHTOMbI HanpaBneHWA OTCTYNOB 3NIEMEHTOB
METaNMOKOHCTPYKLUN OT y3roB 0bpasyoLmx.

HopaboTtaHa komaHga O6HoeuMb OaHHbIe 0 MOOeJsIU: TeNepb BbINONHAETCS 0GHOBMNEHME

ANWHbI Npodmng, TonwmHbl acoHkM 1 pebpa KecTKoCTU B cneumndukauun. Takke, ecnu B

avanore KoHgbuaypayusi npunoxeHusi BknoveHa onuusi Jobaensme 3Ha4eHue

ONUHbI/WUPUHBI K UMeHU demarnu, To No pesynbTataM paboTbl KOMaHAb! BbINMOMHAETCS

o6GHOBMNEeHME MMeHN geTanu B [lepeBe NOCTPOEHMSI.

HopaboTtaH moaynb KoHBepTaumm B DSTV-cdopmar:

- pobaBneHa BO3MOXHOCTb MakeTHOW KOHBepTaLuu;

— [popaboTaHa KOHBepTauuMsi KOCbIX CPE30B AS1st Npodunen, He MetoLLMX acok B
MaLLMHHbIX NSIOCKOCTSIX;

— nosiBUracb BO3MOXHOCTb KOHBepTauumn npogunen co CTbIKOBOW pasgerikon.

PeanunsoBaHa nogaepka YeTbIpex pa3aMepoB 311IEMEHTOB yrnpaBneHust iTepderica

(nepekntoyaTenemn, KHOMOK, NUKTOrpamm 1 T.n.).

N3meHeHUe KoMisiekma nocmaeku

M3 koMnnekTa nocTaBKu UCKMOYEHbI:

- bBbubnuoTteka anemMeHToOB KUHEMATUYECKUX CXEM,
- bubnuoTteka NNaHMPOBOK LIEXOB,

- 3D-6ubnnoTteka getanen npecc-opm,

- 3D-bubnuoTteka AeTtanen LWITamMmnos,

- BubnmoTekn KOHCTpyKTOpa nNpecc-opm,

- BuMBnMoTEKM KOHCTPYKTOpPA LUTaMMOB.
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Omnuyus eepcuu 14 SP1 om eepcuu 14

lNpunoxeHue Tpyb6onpoeodnsi 3D

1.

2.

[ob6aeneHa komaHaa Konupoeambs mpaekmopuro, NO3BOSOLWAs KONMPOBaTb

TPaEeKTOPUIO U TOYEYHbIE 00BHEKTBI B JOKYMEHTE.

HopaboTtaHa komaHaa CneyuanbHasi mpyba:

- B AOKYMeHTe-geTanu gobasrneHa BO3MOXHOCTb CO3[4aHMst 00BEKTOB crneundukaumm
ans TpyObi-Tena, a B criyvyae pedakTMpoBaHus TpyObl — aBTOMaTUYECKOrO OOHOBNEHUS
[JaHHbIX B cneuudukauum;

- pobGasneHa onuus ToIbKO Mo KacameJsibHbIM, BKIKOYEHNE KOTOPOM NO3BONsSeT
yKasblBaTb B LenoyYke 0O bEKTOB NOCNEAYIOLLYIO KPMBYHO, TONIbKO €CIM OHAa COMpshKeHa
no KacaTenbHoW C npeablayLLen.

HopaboTtaHa komaHga Co3damb akcoHOMempu4ecKyro cxemy: nobasneHa onunst He
yyumbigeamb Mmacwmab cxembi. OHa no3sonseT ynpaenaTb pasmepamum YO npu
BCTaBKe B CXEMY — C y4eTOM MacLuTaba cxeMbl unu 6e3 Hero.

Banbi u MexaHu4eckue nepeda4qu

1.

2.

PaspaboTaHbl 64-pa3psagHble Bepcumn NpunoxeHnn Banbl u MexaHu4Yeckue nepedayu 2D
n Banbl u MexaHu4yeckue nepedayu 3D.

Bce 6a3bl gaHHbIX NnepeBeaeHbl Ha HoByto CYB[l — Absolute DataBase.
OTyeTbl co3patoTca B HoBon Bepcumn FastReport 4.1.

OTy4eTbl, ChOpMUPOBaHHbIE MO pe3ynbTaTam pacyeToB, MOryT OblTb COXpaHeHbl B dhannax
dopmatos PDF, RTF, JPEG.

OdbopmneHune vepTtexen (Tabnuubl NapamMeTpoB MEXaHMYECKUX Nepeaady, pasMephbl 1
0603Ha4YeHns1 Ha BbIHOCHbIX 3fIEMEHTax) NpMBEAEHO B COOTBETCTBME CO cTaHaapTamun PO.

MonHocTbio NepepaboTaH Moaynb Bbibopa Matepuna, UHTErPUPOBaHHbLIN CO
crnpaBoYHUKOM (bubnuotekon) MuC.

B reomeTpunyeckom pacyeTe UMNMHOPUYECKON 3ybyaTon nepegadm BHELIHErO 3auenneHuns
npeaycMOTpeH BbIGOp MOAYNA U MCXOLHOMO KOHTypa 13 cnegyrowmnx 6a3 gaHHbIX :

— 00blyHbIe (KpynHble) moaynu Ana nepegad no NOCT 13655-81;

- Menkue moaynu ansa nepegad no FOCT 9587-81;

- MeTpudeckne Mogynu no ctaHgaptam 3apybexHbix ctpaH (DIN, 1ISO, JIS);
- MuTYeBble MOLYNN NO cTaHgapTaM 3apybexHbix cTpaH (AGMA, ASA);
Kpome TOro, BoO3mMoXXeH BBOA HECTaHAAPTHOrO MOAyns.

Mpun chopmmnpoBaHnn Tabnumu napameTpoB Ha YepTexe AOMNYCKN Ha CTaHO4apPTHbIe
(BbINONTHEHHBIE NO poccuiicknm TOCTam) ncxoaHble KOHTYPbl pacCUYNTLIBAKOTCS B
3aBMCUMOCTM OT TEKYLLLEro 3Ha4eHnss MOAynsi U CTaHAapTa Ha UCXOAHbIA KOHTYp. Ons
3apyBeXHbIX NCXOAHbIX KOHTYPOB 4OMYCKN HE pacCYMTbIBaOTCS.

PeanunsoBaH dyHkumnoHan SID (Shaft Internal Dependences). Npu noctpoeHun ctyneHemn
Bana MoryT ObiTb YCTaHOBMNEHbI BHYTPEHHME 3aBUCMMOCTU MEXAY XapaKTepHbIMK
pasMepamMu O4HOWN CTyNeHun Bana oT pa3MepoB Apyron. Hanpumep, gnameTp nnv anuHa
OLHOW CTyneHu Bara MOryT 3aBMCETb OT AnaMeTpa Unu AnAvHbl PYron CTyneHu; AnvHa
pe3bbbl MK WNNLEB Ha LMIMHOPUYECKOM yYacTKe Bana MOXET 3aBUCETb OT ANWHbI 3TOro
yyacTka U T. o.

3aBncUMOCTM Mexay pasMmepamMu yCTaHaBNUBAKOTCS NPU BbI30BE KanbKynsaTopa B none
BBO/JA YMNCIIOBbIX 3HAYEHUN.

D,OCTyI'IHbI cregyrowne BbipaXeHusa :

- Len()-x — BblMUCIIAET yCTaHaBMMBaEMbIN pa3Mep Kak pasHuLy Mexay ANIMHOW CTYMNeHN
N BENUYMHOWM X, Hanpumep, BBog Len()-20 B none AnNuHbI WAWL, NPUBEAET K TOMY, YTO
NPy U3MEHeHUU ANMHbI LUNMHAPUYECKOro y4acTka AnvHa Wy, scerga byaet
nepecuynTbIBaTLCA NO AAHHOW hOopMyrie;
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

- Diam()-x — aHanorn4Hoe BbipaxxeHne Ang gnameTtpa CTyneHu;

- LenOut(n) — BbluUCISET yCTaHaBNMBaEMbIA pasMep Kak AnvHy ydyactka nod HOMepom
n (oTcYeT BeOeTCs CrneBa HanpaBo MO BHELUHEMY KOHTYpY Bana);

— DiamOut(n) — aHanorMyHoe BblipaxeHune s oMameTpa ydacTka;

- LenShaft() — Bbluncngaet obuyto onuHy Bana.

BblpaxxeHusa moryT 6biTb 60rnee CnoxHeiMy 1 cogepxatb nobble opmyrbl, Hanpumep:
LenOut(2)-(Len()+15)/2 nnn Sqrt(Diam()).

M3ameHeHbl gnanorn Bbibopa NnapameTpoB LAMLEB (paclumpeH o6bemMm BBOOUMOM U
oTobpaxkaemon nHopmauun).

MpoBeaeHa npoBepka Bcex 6a3 aaHHbIX Ha cooTBeTcTBUE cTaHgapTam (FTOCT, OCT un
T.4.).

[obaBneHa BO3MOXHOCTb NOCTPOEHMS LUMNOHOYHbIX NA30B 4151 HU3KUX LUMOHOK Mo
FOCT 29175-91.

HobasneHa BO3MOXHOCTb Bblbopa MmenkoMmoaynbHbix gonbdsakos no NOCT 10059-80 B
pacyeTax LMnuHapudecknx aybyaTbix nepegau.

HobaeneHa 6a3a wnuuesblx pes Ans MCNONb30BaHUA NP NOCTPOEHUN NPAMOBOYHBLIX
wnuueB FOCT 8027-86.

BBeneHa 6a3a HecTaHAapTHbIX AONGAKOB 1 peanv3oBaH pacyeT OCHOBHbIX NapaMeTpoB
Aon6sKoB ANSA Hape3aHusi LUeCTEPEH C HEeCTaHA4APTHLIM MCXOAHBIM KOHTYPOM UMK
Moaynem (0TedeCTBEHHbBIM NN 3apyOeXXHbIM).

MpenycmoTpeHa BO3MOXHOCTb NOCTPOEHMS HEOrPAHUYEHHOTO MHOXXECTBA NPOTOTUMNOB
Tabnuy napameTpoB MexaHnveckmnx nepegad. OgmH U3 NPOTOTUMNOB SABASIETCS
ymornyaTesnbHbIM, Npy 3TOM B 1060 MOMEHT BO3MOXHO NOCTPOEHUe Tabnuubl, OTANYHON
OT yMonyaTenbHOW, Hanpumep, ynpoLLeHHON.

Ons umnnHgpun4ecknx nepenay BHeWWHeEro n BHyTpeHHero 3auenneHna peanm3oBaHa
BO3MOXXHOCTb NMOCTPOEHUA Tabnuy napameTpoB A1 MHOIToBeHLIOBbIX 3y6‘-IaTbIX Konec.

B 6a3bl oonbskoB BBeAeHbI 0003Ha4YeHNS, NPoM3BeAEHa NPOBEPKA BCEX NAapaMeTPOB Ha
COOTBETCTBME CTaHAAPTY.

B npo4HocTHOM pacyeT 3ybyaTbix nepenay BBeAeH pacyeT koadduumneHta opmbl 3yda
no metoguke O.b. Bynrakoea. B pesynbtate nonyvaetcs 6onee peanMctnyHas kapTuHa
N3MEHEHUS NPOYHOCTHBIX XapakTepPUCTUK Nnepegad npy nameHeHun napametpos UK (B
YacTHOCTW, yrna npouns u BbICOTbI 3yba).

B reomeTpunyeckomM pacyeTe KOHUYECKOW nepeaayn ¢ NpsiMbiMu 3yObaM NpeaycMOTpeH
BbIGOP MOOYNSA M UCXOAHOrO KOHTYpa M3 criefyrolwmx 6a3 gaHHbIX :

— 00blyHbIe (KpynHble) Moaynu ana nepegad no NOCT 13754-81;

- Menkue moaynu ansa nepegad no FOCT 9587-81;

— ucxogHoro koHTypa rno NOCT P 50531-93;

- MeTpudeckme Moaynu no ctaHgapTam 3apybexHbix ctpaH (DIN, I1ISO, JIS);

- nuT4YeBble MOAyNu No ctaHaapTam 3apybexHblx cTpaH (AGMA, ASA).

Kpome TOro, BO3MOXeH BBOA HECTaHOAPTHOrO MOAYIS.

B reomeTpuryeckomM pacyeTe KOHUYECKON Nepeaayn ¢ KpyroBbiMU 3yGbsMU NPeayCMOTPeH
BbIGOP MOAYNS M UCXOL4HOIO KOHTYpa M3 cneayroLmx 6a3 gaHHbIX :

— 0bblyHble (kpynHble) Moaynu anga nepegad no NOCT 16202-81;

- MeTpudeckue Moaynu no ctaHgaptam 3apybexHbix ctpaH (DIN, ISO, JIS);

- MWTYeBble MOOYNW NO CTaHAapTaM 3apybexHbix cTpaH (AGMA, ASA).

Kpome TOro, BoO3moxkeH BBOA HECTaH4APTHOrO MoAynsi.

B reomeTpuryeckomM pacyeTe YepBAYHON LMIMHOPUYECKOW Nepeaayn npeaycMoTpeH BbIGop
MOAYNS U UCXOAHOro KOHTYpa 13 criegyowmx 6a3 gaHHbIX:

- 00blyHble (KpynHble) moaynu ana nepegad no FOCT 19036-94;

- menkue moaynu ansa nepegad no FOCT 20184-81.

Kpome TOro, BoO3MoXXeH BBOA HECTaHAAPTHOrO MoAyns.
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22.
23.

24.
25.

26.

27.

28.
29.
30.
31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

B pacuet BkntoyeHsbl YepBskn ZT1, ZT2, ZN3, ZK4.

B pacueTe KnMHOpeMeHHON nepegayn NpegyCMOTPEH pacyeT LWKNBOB «BPY4YHYIO» (TOYHEE,
OH BblHECEH M3 Broka NocTpoeHus B B0k pacyeTa U oNTMMU3MPOBaH, B TOM YMChe C
Lernbio UCNonb3oBaHNSa AaHHOro MeToda pacyeTa B npunoxeHun Banbl u mexaHudeckue
nepegayn 3D).

PeanusoBaH reomeTpuyeckmin pacyeT 3yG4aTo-peMeHHON nepeaadn.

npeﬂ,yCMOTpeH Bbl60p nocagok Ha BCe BUAbl LWWINLEB (I'IpFIMO60‘-IHbIe, OBOJIbBEHTHbLIE U
Tpeyroanble). B cooTBeTCTBMM C Bbl6paHHbIMI/I nocagkamMy pacCcymnTbiBarOTCA OOMNYCKN.

PeannsoBaHO NOCTPOEHME CXEM KOHTPOSS BHELLUHUX M BHYTPEHHMX 3BOSbBEHTHbIX LUNNLIEB
1 Tabnuy NnapamMeTpoB Ha HUX.

PeanunsoBaHo nocTtpoeHne npodunen 3ydbes TPeyrosibHbIX WANLER U Tabnumu
napamMeTpoB Ha HUX.

MepepaboTaHo NOCTpoeHNe NPodmsa 3BOSNIbBEHTHLIX LUITMLEB.
B pacueT uenHon nepegayn ¢ ponmkoBbiMKU Lensmu aobasneHbl Lenu no 1ISO 606-94.
Ob6ecneyeHO KOppeKkTHOe NoCTpoeHne 3Be3aoyek ans uenen tuna MNPLO FTOCT 13568-75.

PeanunsoBaHa uHTerpaumus co cnpaBodHNKOM (6nbnuotekon) CTaHgapTHbIX U34enuin npu
NOCTPOEHUN NOALUNMHUKOB Y MaHXET.

MapameTpbl 3aTbINOBKK Tenepb ONpeaensaTcs Ans LMNNHOPUYECKUX LUECTEPEH BHELLHErO
3auennexus ¢ nobbiM Moaynem (B TOM Yucne, C NUTYEBLIMU U HECTAHAAPTHBLIMU
Moaynamm).

PeannsoBaHo peanucTtMyHoe NocTpoeHne YepBsakoB Bcex TMNoB (ZA, ZI, ZK, ZN1, ZN2,
ZN3, ZT1, ZT2) npv reHepaumn TpeXMepHbIX MoOeNEeN.

Peanun3oBaHo NOCTpPOEHME YEPBAYHOro Kosfeca Tuna ZA npu reHepaunm TpeXMepPHbIX
Mogenen.

M3meHeH hopmaT oTobpakeHMst CTyNeHe B AepeBe MogeNn NpunoxerHnst Banol n
MexaHuyeckne nepegaum 2D.

B nepeyeHb Tabnuy napameTpoB Ha LMAMHOPUYECKME LWECTEPHM BBEAEHbI Tabnuupbl Ha
3ybuaTble cekTopa.

Mpw pacyeTe UMNUHAPUYECKMX 3yByaTbixX nepeaay BHELLHErO U BHYTPEHHErO 3auenneHuns
peanusoBaHa BM3yanu3auus 3auenneHns B cTaTuke 1 AUHaMuKe.

Mpv NOCTPOEHMM LLMOHOYHOTO Na3a NpPefoCTaBieHa BO3MOXHOCTb «MOCaanTby Ha Ban Unu
B OTBEPCTME N0OYI0 NOAXOASALLYIO NO ANIMHE LUNOHKY, 6e3 orpaHMYeHnst No AMameTpy
COEAVHEHUs], YCTaHOBIEHHOrO CTaHAaPTOM.

PeanunsoBaH reoMeTpr4eckmin pacdeT 1 NOCTPOEHNe BUHTOBOW 3yGYaTol 9BONbBEHTHOM
nepegayun.

Mpy NOCTPOEHNN 3BOSMBbBEHTHbLIX LUMAWLIEB peann3oBaHa BO3MOXHOCTb MOCTPOEHNS
HeCcTaHA4apTHbIX WMLUEeB No npoToTuny. B kayecTBe npoToTuna MoryT ObiTb BblOpaHb!
WUkl N3 3apybexHbix cTaHgapTos, Hanpumep, DIN 5482.

HanonHeHune 6a3bl 3MePUTENbHBIX PONTMKOB 1 NMPOBOSIOYEK NMPUBEAEHO B COOTBETCTBUE C
FOCT 2475-88.

Mpn nocTpoeHnn NpsiMoBOYHbIX LUMNLEB peann3oBaHa BO3MOXHOCTb MOCTPOEHUS
HecTaH4apTHbIX LWMLEB No NpoToTuny. B kadecTBe NpoToTMNa MOryT GbiTh BblibpaHbI
WnMubl U3 3apybexHbix cTaHgapToB, Hanpumep, DIN 5471, DIN 5472, SAE J499a n 1. 4.

Peanun3oBaHO NOCTPOEHME YepBsika C pa3Mepamu.

OTKOpPEKTUPOBAH MEXaHM3M pPacLLUMPOBKN NapameTpoB CTENEHM TOYHOCTU
MexaHM4eckux nepegad.

PeanunsoBaHa KOppEeKTHaA reHepaumna OTKpbITbIX LLUMOHOYHbIX MAa30B Ha LNINHAOPUYECKNX
y4acCTKax Barna.

Peann3soBaHa BO3MOXXHOCTb NnpUMEHEeHNA NPoOnN3BOJIbHOIo 40NyCTUMOro 3Ha4eHusa
OnamMeTpa poJyinka anAa KOHTPOJ14 3BOJIbBEHTHbLIX LLJTMLIEB.
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Bu6nuomeka nocmpoeHusi pa3eepmok

1.

2.
3.
4

N

PaspaboTaHa 64-pa3psiaHasi Bepcusi OMbnmoTeku.
Hob6aeneH anemeHT TponHuK Tmn 3.
MosiBUNack BO3MOXHOCTb NOCTPOEHMSI TPEXMEPHBLIX MOAENEN 3N1IeMEHTOB OMONMOTEKN.

OnNTMU3NPOBaH 3KCMOPT B TEKCTOBbLIM hopMaT (B YaCTHOCTK, B cnydae paboTbl C
BOMbLINM KONMYECTBOM 3KCNOPTUPYEMBIX OOBEKTOB); A0GaBNEeHa BO3MOXHOCTb
yrnpaBreHnst O4YUCTKON CrMcKa aKkcnopTa.

CospnaBaemble YepTexu Tenepb 0popMMATCS COrMacHO HacTPOKKe Ans HOBbIX

OOKYMEHTOB.

MosiBUNacb BO3MOXHOCTb BblOOpa T1na CTPENoK y NpOCTaBsieMbIX pa3mepoB.
Pa3bnokupoBaHo nepeknoveHme S3bIKoB MHTepdenca.
OTkoppekTnpoBaHa paboTa ¢ annemeHToM TpPonHUK Tmn 1.

3ameyaHue. BubnmoTeka NOCTPOEHMS pa3BePTOK NepeHeceHa B MallMHOCTPOUTENbHYO
KoHdurypaumo na CTpontenbHOM KOHUrypaumm.

Cucmema npoekmupoegaHusi npyxuH KOMIAC-Spring

MpunoxeHue nepeMMeHoBaHoO B Cucmemy npoekmupoeaHusi NMpyxXuH.
PaspaboTaHa 64-pa3psigHas BepCUsi MPUoXeHns.

PacueThl

2.1. dDyHKUMOHANBLHOCTL MO 3arpy3ke COXpaHeHHbIX AaHHbIX pacyeTa NPYXuH nepeHeceHa
¢ hopM NPOEKTHOro 1 NPOBEPOYHOIO pacyeTa Ha rmaBHy opMy, YTO NO3BONSET
OCYLLLECTBUTb MOCTPOEHMUE, HE NPOBOASA 3aHOBO pacyerT.

2.2. [obaBneHa BO3MOXHOCTb 9KCMOPTA AaHHbIX pe3yrbTaToB pacyeTa B crneayowme
dopmaThl:

— pokymeHT PDF;
- pokymeHT MS Excel;
- pgokymeHT MS Word,;
- pucyHok JPEG.

2.3. WckntoueH Bbibop maTepuana 13 cnpaBodHnka Matepuanbl u copTameHTbl Npu
pacyeTe NPYXUH CKaTust U pacTsXKeHUs1, BCreacTBue Toro, 4to B Tabnuue 2 FOCT
13764 pnsa Kaxgoro knacca v paspsiga onpegeneH cBor Habop maTtepuarnos.

2.4. WN3meHeHa MeTOAMKa NPOEKTUPOBAHWS TapenbyaTbiX NPYXuH. B ocHoBY meToaunku
nonoxeH nogdop Tapeneyatbix NpyxuH no MOCT 3057-90 B 3aBUCUMOCTU OT
pabouen Harpy3ku. B npegbigyen Bepcum nogbop Npy>KUH OCYLLLECTBNSANCS TOMbKO
no AvameTpy, a BBogMMble napameTpbl F, 1 F1 npun Beibope NpyxuH He
YUYMTbIBANUCh.

2.5. Tlpu pacyeTe TapenbyaTbiX NPYXUH NOSABUNACh BO3MOXHOCTb aHann3npoBaTth cpasy
HECKOJIbKO CXeM COOpKM.

2.6. B pesynbTupytoLlen hopme pacyeTa TapenbyaTtbiX NPY>KUH NOSBUNACh BO3MOXHOCTb
COPTUPOBKW MO OAHOMY WM HECKOSbKUM MOMAM OaHHbIX.

2.7. B pesynbTupytowen dopme pacdeta TapenbyatbiX NPYXnH NosiBUiacb BO3MOXHOCTb
ucnone3oBaHuns punetpa. JaHHyto dyHKUUMOHANbHOCTL YA0OHO NCNnonb3oBaTh, ecnm
Ha pasmepbl NPYKMHbI HaKNaablBaeT orpaHNyeHne KOHCTpyKUmMs y3na. MNocne
npoBedeHNs pacyeTa BbIBOOATCA BCe pe3ynbTaTthbl, YAOBNETBOPSAIOLLNE YCIIOBUIO
NpoYHOCTU. Hanpumep, TpebyeTcs HanoXmnTb orpaHMyYeHne Ha BHELUHWUI AMaMeTp
D1. [ins aToro Heo6xoaANMO LLENKHYTb Ha 3Ha4YKe, NOSIBNAOLLEMCH B NPaBoOM
BEPXHEM Yrny 3aronoBKa Mnoss, 1 B OTKPbIBLUEMCSI CMIMCKE 3HaYeHu BbIObpaTh Te,
KOTOpbl€ YAOBNETBOPSIOT OrPaHUYEHNAM KOHCTPYKLMW.

2.8. WcknoveHa BO3MOXHOCTb Bbibopa MaTepuana U3 cnpaBodHmka Matepuansl n
CopTaMEeHTbI NpKU pacyeTe TapernbyaTtbix NPyxuH. Tenepb BbIGOp MaTeprana
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OCYLLECTBNSAETCS TONLKO U3 BbiNagaroLwero cnucka, T.K. B nyHkTe 2.2.1 FTOCT 3057-
90 onpeneneH Habop MaTepunanos, U3 KOTOPbIX N3roTaBMMBalOTCA TapenbyaTble
NPY>XWUHBbI.

2.9. [obaBneHa pyHKLMOHANBHOCTb MO KOPPEKTUPOBAHWUIO PacYETHbIX NapaMeTpoB
Tapenb4aTbIX NPY>KUH:
— cuna npuv npegsaputensHon gedopmaunu;
- npegBapuTenbHas gedopmauus;
= XO4 NPY>XWHbI.

2.10. MIameHeH pexmm NpOeKTMPOBaHUS NPYXNH KpyYeHus: Tenepb BMecTo «MacTtepa
NPOEKTUPOBAHUSA» UCMNONb3yeTCst AMarnor.

2.11. JobaBneHa pyHKLMOHAMNBHOCTb MO KOPPEKTUPOBAHUIO pacYeTHbIX NapaMeTpoB
NPYXUH KpyYeHUS:

- yron mexay Topuamu npyxuHbl B CBO6OJHOM COCTOSHWUW;
- yron mexay 3auenamu npyxuHbl B CBOGOLHOM COCTOSIHUM;
— MOMEHT cunnbl Npu NnpeaeapuTenbHon gedopmauunuy;

- yron paboyero xoaa;

= war npyXuHbl.

2.12. B pesynbTupyowmn Habop AaHHbIX pacyeTa NpyXuH KpyyeHns gobasreH BbiBOg,
WHOEKca NPYXuHbI U Wara.

TpexmepHoe mogennpoBaHue

3.1. PesynbTaT NOCTPOEHUS NakeTa TapenbyaTbiX MPYXUH Tenepb npeacraensieT codon
cbopky (*.a3d). B npegbigylien Bepcum kaxkgasa Tapenka, BXxogsias B Naker,
co3gaBarach Kak oTgenbHoe Teno B getanu (*.ma3d).

3.2. TlMosiBMnacb BO3MOXHOCTb U3MEHEHWS BbICOTbI TapenbyaTon NpyXuHbl (Naketa
Tapenb4aTbiX NPY>XWUH) Nocne BCTaBkM B COOPKY NyTEM M3MEHEHUS 3HAYEHUSA
BHelwHen nepemeHHon L (anga naketa — Lpak). Takum o6pazom MOXHO NOMy4YmTb
MOZAENb NPYXMHbI (NakeTa) B paboyeM unm npoMexyTo4HOM COCTOSTHUM.

3.3. TlosiBunacb BO3MOXHOCTb AedopmMaLnmn Npy>KMUHbI KPYYEHUSA nNocne BCTaBKn B COOPKyY
nyTeM M3MEHEHUS 3HAYEHUSI BHELLIHEN nepeMeHHon fi (yrnoeasa gedopmauuns). Takm
00pa3om MOXHO NoMy4MTb Mogesb NPYXMHbI B paboveM 1M NpoMeXXyTO4HOM
COCTOSIHUU.

3.4. Mogenu npymH Tenepb NOSTHOCTBIO NapamMeTpU30BaHbl, YTO NO3BOMSAET Nogobpartb
pa3mepbl 3aLenoB Uy Apyrne napameTpbl Npu 3CKM3HON nNpopaboTke y3na.

3.5. [NobGaeneHa BO3MOXHOCTb cO34aHns 06bekToB cneumdumkaumm npym NOCTPOEHUN
TapenbyaTbiX MPYXWUH.

3.6. [ns npyXXMH KpyYeHUst 1 TapenbyaTtbixX NpyXunH obaBneHo oobeanHeHne
COCTaBMSOLMX UX OOBEKTOB B MAKPOINIEMEHTDI.

"padhnyeckme OOKYMEHTbI

4.1. W3mMeHuncs Nnopsaok co3gaHns YepTexen NPYXUH CKaTus, pacTaXeHUs, KpyHeHus 1
TapernbyaTbIX NPY>XUH. YepTex NpyXuHbl Ternepb CTPOUTCA B HOBOM [JOKYMEHTE.
Mepepn BcTaBKoOM N306paXkeHNs OTPUCOBLIBAETCS DAaHTOM, YTO NO3BONSET
nonb30BaTento KOHTPONMpoBaTh pasMelLieHne NpyxuHel. Bug, B KOTOpbI BCTaBnseTcs
n3obpaxeHve, AenaeTcs aKTUBHbIM.

4.2. [Ana npyXuH cxXaTusi, pacTsKeHNs!, KpyYeHuUs 1 TapenbyaTbix NpyXuH aobasmnack
BO3MOXHOCTb Bblibopa napameTpa wwepoxoBatoctn Rz unu Ra.

4.3. [Onsa npyXuH cxaTus, pacTsXXeHus n KpyvyeHus gobasneHo orpaHnyeHne Ha Bblbop
rpynnbl TOYHOCTK NO curnam 1 gedopmaumsam, a Takke Ha BbIBop rpynnbl TOYHOCTU
Mo reoMeTpU4ecKkMM napameTpam, ecrnv guaMmeTp NpoBOMoKK MeHbLle 1,6 mm. B
cootBetcTBUM ¢ TOCT 16118 — 70 (NpyXuHbl cxatmsa u pactsxenns) n OCT 92-
8847-77 (NpyXWHbI KPYyYeHUS) Npy AnameTpe NPOBOSIOKM MeHbLe 1,6 MM Ans
NPY>KUHBLI MOXHO Ha3Ha4UTb TOMbLKO 2-10 UMK 3-10 rpynny TOYHOCTW.

4.4. WcnpasneHo hopMUpoBaHME pasMepHbIX HaAMUCEN B YepTexax NPYXUH cxaTtna n
pacTsXeHUS.
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4.5. WNcnpasneHo 0603Ha4YeHne LLepoxoBaToCTy.

4.6. [nsa yepTexen NPYXUH CXaTUs, PACTSXKEHUS, KPYYEHUS N TapenbyaTbiX NPY>KWH
pobaeneHo 0603HaYeHne HeyKazaHHOM LLIEPOXOBATOCTM.

4.7. [Ons npyXuH cXaTus U pacTsbkeHUs ucnpasneHa owmbka hopMmMpoBaHus gonycka
Ha ANVHY NPY>XWHbI B CBOOOAHOM COCTOSIHMM: €CIN KOHTPOSMPYHOTCA ABE HAarpy3ku

(F1 n F2), To npegenbHble OTKIOHEHUS ANWHBI NPYXXMHbI HE yCTaHaBNMBatoT (. 2.6
FOCT 2.401-68).

4.8. WcnpaBneHbl oWIMGBKM NOCTPOEHUSI CNpanew NPY>XWH KpYYEHUS U NPYXUH
pacTsXeHUs; MOCTPOEHUS 3aLenoB MPYXUHbI PaCTSHXKEHUS; NOCTPOEHUS KOHLIOB
NPY>XUHbI oxaTtua npu n2=0,75 n n3=0,75.

4.9. [nsa npyXuH cxaTus ucrnpasneHbl olWMOKN Npy hoOpMUPOBaAHUN OMYCKOB
OTKITOHEHMS NepneHanMKynsapHOCTU TOPLEB.
4.10. Ona npy>XnH pacTsikeHUs n3aMmeHuncs BbiIbop HanpasneHus oTrnba 3auenos:

Tenepb HanpaBJieHNE onpeaendaeTcd aBToMmaTtn4eCckn B 3aBMCUMOCTUN OT
KoJinyecrtBa pa6oq|/1x BUTKOB.

4.11. Ona nakeTa TapenbyaTbiX NPYXUH Ao6aBMnack BO3MOXHOCTb OTPUCOBKU
anarpammbl B cooTBeTCcTBMM ¢ pekomeHgaumsammn FOCT 2.401 — 68 (4epT 16, 17).

4.12. na TapenbyaTtbiX NPYXWUH UCNPaBMEHO 3HAaYeHNe TBepPaOCTH, YKasbiBaeMOe B
TeXHMYecknx TpeboBaHusx, B cootBeTcTBum c n. 2.2.2 FOCT 3057 — 90.

4.13. [nga TapenbyaTbIx NpyXunH gobasneHa BO3MOXHOCTb Bbibopa nornb3oBaTenem
onpeaensLwero HanpsXXeHns B COOTBETCTBYIOLLIEN KPOMKe, KOTopoe ByaeT ykasaHo
B TEXHUYECKMX TpeboBaHuAX. [10 ymonyaHuio npegnaraeTcst HanpshkeHne B KPOMKe
ONSA NPYXVHbI, UCMNbITbIBAIOLLEN LIMKITMYECKOE Harpy>XeHune, B 3aBUCUMOCTU OT
cooTHoLueHus napameTpos D+/D2 1 ss/t (n. 1.2 FTOCT 3057-90). B Tom crniyyae, ecnu
BbiGpaH BTOPOW Knacc NPY>XuHbl (BUA HArpy>KeHUst MOXXeT ObITb Kak CTaTUYeCKUM, Tak
N UUKNNYECKMM), MOXHO BbliOpaThb onpeaensiollee Hanps)XeHne, COOTBETCTBYOLLEE
CcTaTU4eCKOMY BUAY HarpyxeHus.

4.14. Onsa npyXvH KpyYeHUst ncnpasrieHbl OTKNOHEHUSI HA MOMEHTbI CUI U YIIoBble
nedopmaunn B cooteetctBue c n. 2.12 OCT 92-8847-77:
- nepsas rpynna + 5%;
- BTOopas rpynna + 10%;
- TpeTbsa rpynna + 20%.

lpunoxeHue lNpecc-¢ghopmbi 3D

1.

w

HobaBneHa BO3MOXHOCTb NOCTPOEHUS MOAENEN NAKETOB M TUNOBbLIX AIEMEHTOB MO
KaTtanoram cnegytowmx npounssoantenen: HASCO, FCPK BYTOW, PEDROTTI.

[lo6aBneHo aBTomaTuyeckoe pa3breHne rpaHen no NMHUM oYepka.
ONTUMM3NPOBAH U YCKOPEH anropuTM NMOCTPOEHUSI MOBEPXHOCTU pacKpbiBaHMS.

[ob6aBneHa BO3MOXXHOCTb MHTEPAKTMBHOIO NOCTPOEHMSI YaCTU MOBEPXHOCTM PacKpbiBaHUS
KomMaHgamu mogenmpoBaHus nosepxHoctern KOMIMAC-3D.

YnyuyleHo NocTpoeHne NIMTHUKOBOW CUCTEMbI U YMNPOLLIEH Nepexos OT aHanvsa aetanu K
MOCTPOEHMWIO MOAENN OTIIUBKM.

Bubnuomeka pac4yema pa3mepHbIX yeneu

B komnnekT noctaeku 6ubnuoTtekn BknoyeHo PykoBoacTBoO nonb3oBaTtens (pann
Pykosodcmeo_nonb3ogsamens.pdf).
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Ominuyus eepcuu 14 om eepcuu 13 SP1

lNpunoxeHue Tpy6ornpoeodnbi 3D

1.

2.

10.

M3 nprnoxeHns NCKNOYEH KOHTEHep WwabnoHoB. [Jo6aBneH HOBLIN TMNOBOW Habop

Tpy6bi.

HopaboTaH gmanor KoHghuaypauyusi NpusioxeHus:

— [pobaBneHbl anemMeHTbl ynpasneHund, nossonstowme 3agasats YO Tnnosomy Habopy;

- pobGaeneHa Bknagka Tpaekmopuu Ans HACTPONKN TPAEKTOPUIA, CO30aBaAEMbIX
KomaHgamum Mpunoxenuns, 1 nogkntoveHns danna GubnnmoTekn TpaekTopun.

HopaboTaHa komaHga Tpacchi:

- Tpacchl Tenepb MOryT cogepaTb OTPE3KU, OYrN U KOHTYPbI;

- nosiBMracb BO3MOXHOCTb 3a4aBaTb UBET U CTUIMb IMHUK A58 TPAaeKTOpUiA, BXOAALUNX B
Tpaccy.

HopaboTaHa komaHga Bempoumb 06x00: nobaBneH HOBbIN cnocob BCTpanBaHust 06xoaa

— lMapannensbHo ocam.

B komaHgax Mocmpoumb mpaekmoputro n CoeQuHUMb mpaekmopueli B3aMeH

BPEeMeHHbIX 06bEKTOB Tenepb Ncnonb3yeTca haHToOM napannenenvneaa.

HopaboTaHa komaHga Pasamecmumsb 3nnemMeHm:

— pobaBneH aBTOMaTMYECKNiA cnocod pasMeLLeEHNs SNEMEHTOB;

- npwu gobaBneHun anemeHTa Ha TpyOy Tpyba MoxeT ObITb pasgeneHa Ha 4acTu.

Hopa6oTtaHa komaHaa lMocmpoeHue mpye6:

- M3MEHEeH MeXaHW3M NPOXOXAeHMs NPsiMbIX y4acTkoB OOHOU mpy6ou: Tenepb
uenbHasa Tpyba MmoxeT ObiTb MOCTPOEHa MO HECKOSBKUM KPUBbIM, NP
HeobxoanmocTn — ¢ 06xo40M YrioB paanycom;

- nosBuncst aHTom Tpy6bl;

- Tpyba MOXeT ObITb NOCTPOEHA B AOKYMEHTE-AeTanu;

- Tenepb Tpyba Ona NnocTpoeHus MoxeT ObiTb BbibpaHa nyTem KONMPOBaHWS CBOWCTB
TpyObl U3 c6opkm, M3 TMNOBOro Habopa Tpy6, N3 KopnopaTtvBHOro cnpaBoYHUKa
Matepuansl 1 CopTaMeHTbI.

[lo6aBneHa HoBas koMaHOa M3mMeHumMb mpaekmopuro mpy6bi, NO3BONALASA U3MEHUTD
Habop 06BLEKTOB, MO KOTOPLIM NOCTpoeHa Tpyba. B mecTax conpsxeHus KpubIx Tpyba
CTPOUTCA C NOBOPOTaMM 3afjaHHOro paguyca.

[ob6aBneHa HoBas koMaHAa Yodasume mpy6y, no3sonsiowlas yaanutb 3 cOOpKM OHY
NI HECKONBKO TPYD C OOHOBPEMEHHbIM YaaneHnem ¢ gucka gpannos mogenen atnx Tpyo.

HopaboTtaHa komaHga CoeQuHUMb y4acmKu: Tenepb B Ka4eCTBE UCXOAHbIX 0OBHEKTOB
MOTyT UCNONb30BaTbCA KPMBONMNHENHbIE pebpa.

Cucmema npoekmupoeaHusi npyxuH KOMIAC-Spring

1.

MosiBuNacb BO3MOXHOCTb M3MEHEHMUS OSTMHbI MPYXWHBI CXXaTusa B paboyem CoOCTOSAHUN
rnocre BCTaBKW MOAENM NPyKuHbl B COOPKY. PeannsyeTca 3a cHeT 3aaHns 3Ha4YeHus
BHeLLHEeN nepemMeHHon L.

MosBMNacb BO3MOXHOCTb UCMOMb30BaTb OAHY M Ty Xe MoAeNb NPYXUHbI CKaTUs, Mo-
pasHoMy nopkaTon B cGopke.

lMosiBMNack BO3MOXXHOCTb M3MEHEHUSA HANPaBIieHNs HaBUBKM B MOLEIN NPYXUHbI CKaTUSA.
Ans nameHeHns HanpaBneHus HaBNBKN HEOBXOOUMO MOMEHSTb 3Ha4YeHNe NepeMeHHoN
Direction (1 — HanpaBneHve HaBuBkK nNpasoe, 0 — HanpaBreHne HaBMBKN NEBOE).

MosiBMnacb BO3MOXHOCTb PEAAKTUPOBAHMUS YXKe NOCTPOEHHOW MOAeNun 3a cHeT Habopa
nepemeHHbIXx [L, Direction, D1, d, n, n2, n3]. 3agaBasi 3Ha4eHUsA NepeMEHHbIX, MOXXHO
MONMHOCTbLIO NEPEeCcTPOUTb MOErb, B TOM YMCIE NOMEHSTb YACHO NOAXaTbIX U
0bpaboTaHHbIX BUTKOB, U AaXe MNOCTPOUTb TaKyto MOAENb MNPYXUHbI, KOTOPYIO
HEBO3MOXHO paccuuTaTb ¢ nomowbio KOMITAC-Spring.
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5. WcnpasneHa owmbka NOCTPOEHUSI MOAENUN NPYXUHBI CKaTUs C YACITIOM NOAXKAaTbIX BUTKOB
n2 = 1 1 yncnom obpaboTaHHbIx BUTKOB N3=0,75 (B npeablayLlen Bepcun npyxunHa
cTpounack ¢ napameTtpammn n2 =1 1 n3 =0,5).

6. [Mpu NnoCTpoeHUN NPYXMHBI CXKATUSA C YUCIIOM NOKATbIX BUTKOB N2=1 1 4ncrnom
obpaboTaHHbIx BUTKOB N3=0 gob6aBneHo NOCTPOEHNE KacaTeNlbHOW NNOCKOCTN K TOpLY
NPY>KWUHbI — AN51 BO3MOXHOCTWN CO34aHNs B COOpPKE COMNPSKEHUN.

7. W3 Habopa 06beKTOB, COCTABMSALLMX MOAENb MPYXKUHbI CxXaTus, nckntoveHa «Ocb
nepeceyeHuns AByx nnockocten:1». [Ang noctpoeHuns conpsxeHns « COOCHOCTbY Tenepb
ncnonbdyetcsa «Ocb Z» abConOTHON CUCTEMbI KOOPAMHAT MOAENN NPYXMUHbI.

MHmeepupoeaHHaﬂ cucmema
npoekmupoeaHus men epaweHuss KOMIAC-Shaft 2D
1. TlpunoxeHne neperMmeHoBaHo B Basibl u MexaHu4Yeckue nepedayu 2D.

2. OdopmnieHune yepTexen (Tabnuupbl napameTpoB MEXaHMYECKUX Nepeaad, pasmepbl
00603Ha4YeHNs Ha BbIHOCHbIX 3rieMeHTax) NpMBe4EeHO B COOTBETCTBME CO cTaHgapTamu Po.

3. WV3meHeH nNpuHUMN NPOBEPOYHOrO pacveTa KNMHOPEMEHHOW Nepeaayun.
4. YcTpaHeH psag owmnbok, 0BHapyXeHHbIX B NpeablayLnx BEPCUSIX.

UnmeepupoeaHHasi cucmema
npoekmupoeaHus men epaweHusi KOMIAC-Shaft 3D

MpunoxeHne nepenmMmeHoBaHo B Banbl u MexaHu4eckue nepedayu 3D.

N3meHeHUe KoMmnsiekma nocmaeku

3 koMnnekTa NoCTaBKM UCKIIOYEHbI:
- KoHcTpykTopckas 6ubnuoTteka,
- bwubnnoteka mydr.

Omnuyus eepcuu 13 SP1 om eepcuu 13

lNpunoxeHue Tpy6onpoeodni 3D

HopaboTaHa komaHaa CneyuanbHasi mpyba:

- TMoBopoTbl TPaekTopuM TeNepb NpPoxoaaTcs paguycom. YTobbl 3agath paamyc
NMOBOPOTA, MOXHO BBECTU €ro abContoTHOe 3HaYeHne U KOIPULMEHT AN ero
BbIYNCIIEHNS HA OCHOBE AnameTpa Tpyobl.

- TlosiBunacb BO3MOXHOCTb pa3feneHust cneumnansHon Tpybbl B NpoLecce NOCTPOeHUs
Ha HECKONbKO TPYO B Criyyae, eCnn Ha TPaeKTOpUK yxke YCTaHOBMNEHbI 3IEMEHThI
Tpybonposoaa.

Omnuyus eepcuu 13 om eepcuu 12

lNpunoxeHue Tpybonpoeodnbi 3D

1. [HobaBneHbl HOBble KOMaHAbI.

- BcTpoutb 06x04, NO3BOMNAIOLLAA BCTPOUTL B CETMEHT TPAEKTOPUM COBOKYMHOCTb
BEpPLUMH, 0OpasyoLlmnx TpaekTopmo obxoaa.

- Pacceub Tpyby, nossonsioLlyto paccedb Tpyby B ykazaHHOW BepLUMHE Ha ABe TPyObl.
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YcoBepLUueHCTBOBaH MexaHM3M NocTpoeHust Tpy6. Tenepb Npu NoCTpoeHun Tpyo
YYUTbIBAKOTCS COCTaBHbIE arieMeHTbl. COCTaBHOWM 31IEMEHT — rpynna 3MeMeHToB,
nocrnefoBaTenbHO NPUCOEANHEHHBIX APYr K APYry NpUcoeanHUTENbHbIMMU (M/1nu
KOHTPOMNbHbLIMW) TOYKaMUN 1 YCTAHOBMNEHHbIX HA TPAEKTOPUM.

Bubnuomeka aHUMayuu

1.

Mpun yKkazaHmMm ocu BpaLLeHUA KOMMNOHEHTA NOsiBUacb BO3MOXHOCTb BblbnpaThb
npsimonuHenHoe pebpo nbon getanm B cOopke, OCU CUCTEM KOOPANHAT, NPSIMOSIMHENHbIE
CEerMeHTbl MPOCTPaHCTBEHHbIX TOMaHbIX, KOHUYECKYIO UMW LIUITMHAPUYECKYHO NOBEPXHOCTD.

Mpw yKkasaHun TpaekTopum AN nepemeLleHnst KOMNOoHeHTa NosiBUack BO3MOXHOCTb
BblIOpaTh pebpa getanen, cerMeHTbl NPOCTPAHCTBEHHbIX FTIOMaHbIX U CMTanHOB.

MckntoueHa gononHuTenbHasn onepauus NOATBEPXKAEHUsI BbIOopa OCK BpalleHUs nnm
TPaeKTopuUKn NepemMeLLeHns — nocre Bolbopa Takoro afieMeHTa Nno HaXXaTukto KHOMKK
Co3damb 06beKkm cucTema cpasy nepexoguT K BBOAY NapaMeTpoB ABVMKEHUS.

Bbu6nuomeka MemannokoHcmpykuyuu 3D

1.

2.

Hob6aeneHa komaHga lMpoghusib No kpueou, cryxawlasa anst NOCTpoeHns npodunsa no
KPMBONMHENHbIM 00pa3yoLLMM.

[obaeneHa komaHaa Pebpo xecmkocmu, cnyxawas ons noctpoeHus pebpa xxecTkocTu
Ha OCHOBE ABYX NMOCKUX rpaHen.

HopaboTaH nHTepenc soibopa coptTameHTa B KOmaHgax KoHecmpykuyus no
obpa3syrouwium, lNMpogunb no moyvkam, lNMpoghuns no Kkpueoll.

[ob6aeneHa punbTpaumnsa cnncka COpTaMeHTOB Mo TUNam CopTameHToB. I3MeHeH cnocob
BbiGOpa copTaMmeHTa U3 crnmcka.

B nanky Load po6aeneHa bubnunoteka ctunen otyetoB Framing_reporttemplets.irt pns
co3gaHusa oT4yeTa, rpynnmpyoLLero Bce npodunmn o4Horo Tunopasmepa, otobpaxatoLlero
o6LLy0 ANVHY U Maccy.

N3MeHeHuUe KoMrsieKma nocmaesku

1.

B komMnnekT nocTaBku BKMOYEHbI cnegyowmne 6ubnmoreku:
- [lpecc-¢popmbi 3D,

- 3D-6ubnuomeka demanel npecc-¢hopm,

- 3D-6ubnuomeka demasnel wmamroa,
Bubnuomeku KOHCMpyKmopa npecc-ghopm,
Bubnuomeku KOHCMpyKmopa wmamros,
Bu6nuomeka myghm.

[ns paboThl C KaXXaom N3 nepeuncrieHHbix bubnmoTtek TpebyeTcsa oTAeNbHO
onnavvBaemas nmueH3us.

M3 koMnnekTa nocTaBKu UCKIKOYEHbI creaytoLumne GubnmoTeku:

- Bubnuomeka cmaHOapmMHbIX KpenexHbIx anemeHmos onsi KOMITAC-3D,
- bBubnuomeka afileMeHMoe8 cmaHO4YHbIX npucrnocobneHul,

— bBu6bnuomeka kaHasok As11 KOMIAC-3D,

MakeT GuGNMOTEK AN aBUAKOCMUYECKOW NPOMBILLIIEHHOCTHU.

Omnuyus eepcuu 12 om eepcuu 11 SP1

lNpunoxeHue Tpyb6onpoeodni 3D

1.

Jo6aBneHbl HoBble KOMaHAbI.
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1.1. KomaHabl anga paboTbl ¢ akCOHOMETPUYECKUMU CxeMammn Tpy6onpoBOaOB:

1.2.

Co30amb akcoHoMempu4eckyro cxemy. [lo3BonseT co3gaTb B rpacmyeckom
OOKYMEHTE aKCOHOMETPUYECKYIO CXEMY Ha OCHOBE TPEXMEPHOW MoaeNn
TpybonpoBoaa. Cxema MOXET ObITb BbINOSIHEHA BO (PPOHTaNbHON N30METPUYECKOM
npoeKkuun, PpoHTanNbHON OUMETPUYECKON N N30METPUYECKON NPOEKLIMK, a TaKKe B
NpoeKkuun, napameTpbl KOTOPOW ONpeaensalTCs NoNb30BaTENbCKUMM HacTpokamu. Ha
aKCOHOMETpPUYECKOM cxeme oTobpaxatoTca TpybonpoBoabl B BUAE YCINOBHbIX
rpadonyecknx o6o3HaveHnin, 0603HaAYEHMS 3aNOPHO-PETYNNPYIOLLEN apMaTypbl
npoyne anemMeHTbl CUCTEMBI.

3adamb komnoHeHmy YT O. [No3BonsieT 3agaTb BbiIGpaHHOMY KOMMOHEHTY YCMOBHOE
rpadnyeckoe o6o3HaveHne M3 OMbnnoTekn obo3Ha4YeHNI, NOAKTIOYEHHON B
KOHUIypaumm NpuUnoxXeHns.

Co3zdamb YIO anemenma. [o3BonsieT B rpacp4eckom JOKYMEHTE CO34aTb YCNOBHOE
rpacdunyeckoe o6o3HaveHne anemeHTa. Co3gaHHoe o6o3HayeHne 6yaet JobaBneHo B
6mbnmoteky YO, nogkntoYeHHy B KOHpMrypaumm npunoxeHms.

Hob6asumb anemeHm e cxemy. No3sonsaeTt [o6aBUTL B aKCOHOMETPUYECKYHO CXEMY
ycnoBHoe rpacumyeckoe 0603HavYeHne anemMeHTa (B T.4. CO3[4aHHble Nonb3oBaTesnem
nomoLbio koMmaHabl Co3dame YO anemeHma) Ha BblIOpaHHYH NNOCKOCTb NPOEKLMMN C
y4eTOM napaMeTpoB Npoekumm n Tpebyemon opneHTauumn anemeHTa.

UsmeHumb npoekyuro aslemeHma. [lo3sondeTt pegaktnpoBatb pa3melleHme YO B
aKCOHOMETPUYECKOW CXeME: N3MEHUTb NMPOEKLMIO, MITOCKOCTb MPOEKUUn, a Takke
BbINONHUTL Npeobpa3oBaHMe NOBOPOTa U CUMMETPUMN.

KomaHgbl ans paboTbl C akCOHOMETPUYECKMMU CXEMaMM pa3MeLLeHbl Ha HOBOW
WHCTPYMEHTanNbHOM NnaHenn AKCOHoOMempusi, BXOOSLEN B COCTaB KOMMNAKTHOW
WHCTPYMEHTanbHOM NaHenn 6ubnmoTtexu.

KomaHna Jo6asumb e Habop. Mo3BonseT 406aBUTb KOMNOHEHT COOPKU N MoAernb U3
¢anna B KoHTelHep wabroHoB unvM Tunoeon Habop, KOTOPLIN NOAKITHOYEH B
KOHdpurypaumm npunoxenusi. KomaHaa JJobaeums 8 Habop HaxoouTcs Ha
WHCTPYMeHTanbHon naHenu 6ubnuotekn Cepesuc.

yCOBepLLIeHCTBOBaHbI nMeLuinecda KomaHabl:

Co30aHue om4emos. [N co34aHunsi OTYETOB B NPUIOXEHUM TENepb UCMONb3yeTcs
TOT Xe MexaHu3Mm, 4YTo 1 6a3oBoM pyHKUMOHarne. C MHCTPYMEHTanbHOW NaHenu
npunoXeHus yganeHa komaHaa 3adame ceolicmea. Tenepb CBONCTBA 3a4al0TCA U
peaakTMpyrTCS C MOMOLLbIO KOMaHAbl 6a30BOro yHKuMoHana.

CneyuanbHasi mpy6a. Tenepb Ans NOCTPOEHWS creuyanbHoOn TpyObl B KayecTBe
6a30BoW KPMBOW MOXET UCMONb30BaThCs NMtobast NPoCTpaHCTBEHHAA KpUBas Unu
CBSAA3Has COBOKYMHOCTb KPMBbLIX (Kak B KOMaHAe dkeuducmaHma Kpueoll).

B komaHay JuaeHocmuka no6aBneH HOBbIV BUA NPOBEPKU - Qs1ieMeHmbI ¢
He3adaHHbIM YT O - nns obecnevyeHns KOpPeKTHOM paboTbl komaHabl Co30amb
aKCOHOMempuYecKyHo cxemy.

Bub6nuomeka MemannokoHcmpykyuu 3D

1.

MepepaboTaHa kKOMNakTHasA naHenb GUBNMOTEKM; Tenepb OHa COCTOUT U3 TPEX
MHCTPYMEHTarnbHbIX NaHenen:

lMocmpoeHue MemasnsIoOKOHCMPYKUUU;
O6pabomka demaneli MemasisIOKOHCMPYKUUU;
Cepsuc.

pynnupoBka koMaHg 6ubnunoTekn B MeHegkepe GUGNNOTEK COOTBETCTBYET rpynmnmMpoBKe
KOMaH[, B HOBOW KOMMaKTHOW NaHersnu.

KomaHoa Omceys/YOnuHuUme 3aMmeHeHa KomaHaamu:

U3meHumb AnuHny;
Omceyb/YOnuHuUmMb no niaocKocmu,
Yanoeas pasdenka,
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— Cmbikosas pa3desika.

4. [o6GaeneHa komaHga lMpoghusb Mo moykam, criykailasa ans nocTpoeHus npodpuns no
CYLLLECTBYIOLLMM TOYKaM UMM MO TOYKaM, Co3daBaeMbIM NMofb3oBaTenem.

5. B komaHabl KoHcmpykuus no obpasyrowium, lNMpoghunb no movykam n ®acoHka
AobaBrneHbl BO3MOXHOCTN KONMPOBaHUA NapaMeTpoB M CBONCTB. HoBble BO3MOXXHOCTH
cnyxart Ans KonMpoBaHUs napamMeTpoB U CBOWUCTB roToBbIX Npodunen n hacoHok B
npodunn n acoHKN, HaxoaaLWwmMecsa B npoLecce NOCTPOEHUS.

6. KomaHgoa Pedakmupoeamsb Tenepb NO3BOMSET peAakTMpoBaTb OObEKTbI, CO3AaHHbIE
KOMaHOaMMu:

- KoHcmpykuyusi no obpa3syroujum;
- [lpoghunb no moykawm,
— @acoHkKa.

7. Peanu3oBaHO coxpaHeHue napameTpoB MocrneaHero ceaHca paboThl Ans criedyoLmnx
KoMaHA;

- KoHcmpykuyusi no obpasyroujum;
- [lpogunb no moukawm,
— @acoHkKa;
- W3meHumb OnuHy.
8. PeanusoaHa paboTa kOMaHg B LMKNe, YTO MO3BOSISIET YCKOPUTL paboTy ¢ 6ubnnotekon B
uenom. PaboTta B uukne peanu3oBaHa Ans CreayoLwmx KOMaHA:
- KoHcmpykuyusi no obpasyroujum;
- [lpogunb no moukawm,
— @acoHkKa;
- W3mMeHumb OnuHy;
- OmceyYb/YOnuHume o niaocKkocmu,
- Yanoeas pasderika;
- Cmbikoeasi pa3desika.
9. Bo Bcex komaHgax nogaepxnBaetcs upetoBasa cxema KOMITAC-3D:
- [ANs NOACBEYEHHbIX 3NIEMEHTOB;
- [ANs BblAENeHHbIX 3/1IEMEHTOB.
10. [Onsa otobGpaxeHus HanpaBneHUn N3MEHEHNS OPUEHTaLUN KOHCTPYKLMIA 1 npodmnen
NCNOMb3YHTCS cneyunanbHble yKkasaTenu.
11. KomaHgbl paboTel ¢ Mogynem otyeToB Tenepb JocTynHbl n3 KOMMAC 3D.
12. [JoGaeneH npocduns CTO ACYM 20-93.

13. B moaynb koHBepTaumm B DSTV-copmat gobaeneHa BO3MOXHOCTb ONUCaHWs TOPLIOBbIX
Cpes3osB.

UHmeepupoeaHHasi cucmema
npoekmupoeaHusi mesn epaweHusi KOMIAC-Shaft 3D
1. ,D,J'IFI OT06pa>KeHVI$I opueHTaunn CTyI'IeHeI7I MCNonb3yrTCA cneunanbHble yKa3aTernu.

2. B cneaywowmx koMaHgax nosiBunacb BO3MOXHOCTb MPOBOAUTL pacyeTbl reoMeTpum
MexaHu4eckux nepegay B CnpaBoyHMKe KOHCTPYKTOpa (Anst paboTbl 4OMKEH ObiTh
ycTaHoBneH CnpaBo4YHMK KOHCTPYKTOpa. Pegakuna 3):

- LecmepHs yunuHopu4yeckasi ¢ 6HeWHUMU 3ybbsamu;

- LWecmepHs yunuHopu4Yeckasi c GHympeHHUMU 3y6bsiMu;
- UHunuHdpuyeckul 4epesik,

- UHunuHdpuyeckoe yepesiiHOe KOJIeCO.
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Bubnuomeka Kabenu u xx2ymsi 3D

1.

2.

10.

11.

12.

PeannsoBaH BbIGop MaTepranoB coeauHUTenemn m xrytos n3 bubnmortekm Matepumansi 1
CopTameHThI.

PeanusoBaHa dyHKumst [IpuMeHUMb Ons... (paHee AOCTYyMNHasi TONbKO Af1s
coeguHuTenen) B gnanore Bolbopa MaTtepuranos XryToB B LienoM. OyHKUMs no3sonseTt
NPYMEHUTb BblIOpaHHLI paHee MaTepuan B COCTaBe XryTa K ApYrMM XryTam usgenus.

PeanunsoeaHa paboTa ¢ nHtepgencom lNepeveHb anemeHToB. Mpy Hann4Mm 3anonHEHHOM
Tabnuubl MNepeyHa sneMeHToOB 1 MOAEeNen Ha ANCKe aBTOMaTU3MpOBaH Npouecc Bbibopa
MOAenewn, ycTaHOBKN X B cbopke 1 NpucBoeHnst UM MNMo3nLMOHHBLIX 0603HaYeHUN.

Peann3oBaHo 4TeHMe 3KCcnopTHOro doarna lNepeyns anemeHToB U3 cuctemsl KOMIMAC-
OnekTpuk Std.

Peanu3osaH nmnopt Tabnuubl coeamHernn us cuctemsl KOMIMAC-3nektpuk (Bepcun 11).

YnpouweH MexaHnam npucBoeHuns Mo3anumoHHbIX 0603Ha4YEHWIA KOMIOHEHTaM,
BCTaBnsiemblM B c6opky no komaHae JJobasumsb u3 ¢hatina.

PeannsoBaHa npoctaHoBKa NUHWUIA-BLIHOCOK C MO3MLMOHHBIMKM 0003HAYEHUAMM K
KOMMOHEHTaM B MPOCTPaHCTBE COOPKM.

YnpoLieH npouecc nogceevnBaHms KOMMNOHEHTOB B COOpKe B pexnmax paboThbl
MNosnumnoHHoe obo3HavyeHne anemeHToB U CoeamHuTenu B Briokax.

[lobGaBneHa BO3MOXXHOCTb paboThl ¢ Tabnnuen coeanHeHnn.

Tenepb Nonb3oBaTesnb MOXET HAa3HAYNTL SNEKTPUYECKME COEANHEHNSA MEXAY pasbemMaMu
ANs1 BCEX XKINYTOB MPOEKTa C MOMOLLbIO cneunanbHoro nHrepderica.

B aTom uHTeppeiice Takke BolbnpaloTca oTBETHbIE (KabenbHble) YacTn pa3beMoB K
6104YHbIM (MPUBOPHBIM) HYacTAM.

To4HOE NO3MLMOHMPOBaHNE BNOYHBIX U KabernbHbIX YacTel pasbeMOB TeNepb MOXeT BbITb
ocyLecTBneHo n3 nitepdpernca Tabnuubl coeanHeHnn. 3to He TpebyeT
npegBapuTenbHOro Bbibopa YacTen B OKHe COOpKU.

Bo3MOXXHO aBTOMaTU4YeCKOE Co3aaHMe YCIOBHbIX «MPSAMbIX» TPacc, COeQUHSIHOLLMX
pasbembl.

[opaboTaHa cnpaBoyYHasa cuctema, Tenepb oHa goctynHa u B Windows Vista.

Bubnuomeka CmaHdapmHbie U30enus

1.

2.
3.
4

MosiBUNack BO3MOXHOCTb BblOOpa O4HOrO M3 NOCneaHUX NPUMEHEHHbIX 31IEMEHTOB.
YckopeHa HaBurauus no gepesy M3genui.

PeanunsoBaHa BO3MOXHOCTb Noucka nsgenui no 3agaHHbIM 3Ha4eHUAM aTpmbyToB.
[o6aBneHa BO3MOXHOCTb 3KCMopTa rpacmyeckoro npeacraBrneHms CTaHgapTHOro
nsgenusa B dpopmatel KOMIAC-c6opku (*.a3d), KOMMAC-getanu (*.m3d) n KOMIMAC-
parmeHTa (*.frw).

CyuwiecTBeHHO nepepaboTaH MexaHn3m paboTbl C KpENEXHbIMU COEANHEHNSAMMN:

- 6onee yaobHbI Noabop KpenexHblX N3genuin ans BKAYEHNS B COEANHEHME;

- dounbTpauusa M3genui No napameTpam CoeanHEHUs;

-~ BO3MOXHOCTb NPOCMOTPa OWNBOK Ha YPOBHE M3OEeNus, a He BCero CoeauHeHs;
- npegBapuTeNbHbIN BU3YyarnbHbI MPOCMOTP MOAENN COEANHEHUS;

=~ BO3MOXHOCTb CO3[aHUS LUNUNEYHbIX COeQNHEHUN.

YcoBepLUeHCTBOBaH NHTepPeNC NO3NLMOHNPOBAHNS 1 aBTOMaTUYECKOIo COMNPSHKEHUS B
AokymeHTax KOMIMAC-3D cnegyowwmx aneMeHToB U COeANHEHWIA:

-~  BWHTbI - OTBEPCTUS;

—  LUMOHKW - Nasbl;

— CTOMNOPHbIe KOrblLia - KAHABKW;
= LUMAWHTSI;

-  pbIM-60NThbI;
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10.

11.

12.

13.

14.

15.

— OTKuAHble 60NThI.

[ob6aeneHa BO3MOXHOCTb NO3nLMOoHUpoBaHns anemeHToB B KOMIMTAC-3D no nonsipHbim
KoopauHaTam.

[loGaBneHa BO3MOXXHOCTb CO34aHMs OTBEPCTMIN Ha LMNMHAPUYECKUX N KOHUYECKMX
NMOBEPXHOCTSAX C UCMONb30BaHNEM KacaTernbHOM NMOCKOCTH.

[ob6aBneHa BO3MOXHOCTb YKa3aHUs B KQYECTBE KOHEYHOM MOBEPXHOCTU HE TOMbKO rPaHu,
HO 1 NOOI BCoMoraTenbHOM MOCKOCTU NPU BCTABKE CKBO3HbIX OTBEPCTUI U KPEMEXHbIX
COeNHEHUN.

MosiBuNack BO3MOXHOCTb HAaCTPOWKK pasgena cneunduvkaumm (Bknoyasa 6noku
BMOXEHHbIX N AONOMHUTENbHbIX Pa3genos), B KOTOpble ByayT BCTaBNATbCS M3genus
crnpaBoYHMKA.

MosiBunack BO3MOXHOCTb BbIGOpa U NPUMEHEHUsI KpeNeXHOro naaenust 6es3 ykasaHus
martepuana u nokpbITus.

B katanor «KoHCTpYKTMBHbIE 3neMeHTbl» Jo6aBneHbI:

- OTtBepcTue nop 3aknenkn ¢ notanHom ronoskon FOCT 12876-67;
- OtBepcTusa nog 3aknenku ¢ notanHon ronoskon FOCT 14802-85;
- OtBepcTusa npoctble nog 3aknenkm FOCT 14802-85.

B kaTanor «[loawmnHmkn n getann MmalunHy» gobasneHbi:
Moawwnnumkm TOCT 26290-90;

Ponnku NOCT 22696-77;

Brynkn TOCT 19421-74.

B kaTanor «3QnekTpunyeckune annapartbl 1 apmaTypa» Ao0aBneHsbl:

— Croiku yctaHoBOYHbIe KpenexHble TOCT 20862-81, TOCT 20863-81, TOCT 20864-81,
FOCT 20865-81, TOCT 20866-81, TOCT 20867-81;

- [Mnatbl n npoknaaku no OCT 107.680225.001-86;

Nenectkn TOCT 16840-78, TOCT 22375-77, TOCT 22376-77, TOCT 23920-79, TOCT
23921-79.

Mosasunca HoebIn kaTanor «Kpenex ISO, DIN».

- bBonTbl, BUHTHI ISO 1207, ISO 1580, ISO 2009, 1ISO 2010, ISO 4014, ISO 4015, ISO
4016, ISO 4017, 1ISO 4018, ISO 4026, ISO 4027, 1ISO 4028, 1ISO 4029, ISO 4162, ISO
4762, 1SO 4766, 1ISO 7045, ISO 7046-1, ISO 7047, ISO 7379, ISO 7380, ISO 7411, ISO
7412, 1S0O 7434, ISO 7435, 1ISO 7436, ISO 8676, ISO 8677, ISO 8678, ISO 8765, ISO
10642, ISO 14586, ISO 14585, DIN EN 1665, DIN EN 24015, DIN EN 24766, DIN EN
27434, DIN EN 27435, DIN EN 27436, DIN EN I1SO 1207, DIN EN ISO 1580, DIN EN
ISO 2009, DIN EN I1SO 2010, DIN EN ISO 2342, DIN EN ISO 4014, DIN EN I1SO 4016,
DIN EN ISO 4017, DIN EN 1SO 4018, DIN EN ISO 4026, DIN EN ISO 4027, DIN EN
ISO 4028, DIN EN ISO 4029, DIN EN ISO 4762, DIN EN ISO 7045, DIN EN ISO 7046-
1, DIN EN ISO 7046-2, DIN EN ISO 7047, DIN EN ISO 8765, DIN EN ISO 8676, DIN
EN ISO 10642, DIN ISO 1479, DIN ISO 1482, DIN ISO 7049, DIN ISO 7050, DIN ISO
7051,

- Tankn ISO 4032, ISO 4033, ISO 4034, ISO 4035, 1ISO 4036, 1ISO 4161, ISO 4775, 1ISO
7040, 1ISO 7041, ISO 7042, ISO 7043, ISO 7044, ISO 7413, ISO 7414, 1SO 7417, 1ISO
7719, 1SO 7720, 1ISO 8673, ISO 8674, ISO 8675, ISO 10511, ISO 10512, ISO 10513,
ISO 12125, ISO 12126, DIN 315, DIN 546, DIN 547, DIN 548, DIN 557, DIN 562, DIN
582, DIN 929, DIN 986, DIN 1587, DIN 6330, DIN EN 1661, DIN EN 1663, DIN EN
1664, DIN EN 14399-4, DIN EN 24032, DIN EN 24033, DIN EN 24034, DIN EN 24035,
DIN EN 24036, DIN EN 28673, DIN EN 28674, DIN EN 28675, DIN EN ISO 7040, DIN
EN ISO 7042, DIN EN ISO 7719, DIN EN ISO 10511, DIN EN ISO 10512, DIN EN ISO
10513;

- Wawnbel ISO 7089, ISO 7090, ISO 7091, ISO 7092, ISO 7093-1, ISO 7093-2, ISO 7094,
ISO 7415, 1ISO 7416, ISO 8738, ISO 10669, ISO 10673, DIN 434, DIN 435, DIN 436,
DIN 440, DIN 1441, DIN 6340, DIN 6796, DIN 6908, DIN 6917, DIN 6918, DIN 7349,
DIN 7989-1, DIN 7989-2, DIN EN 28738, DIN EN ISO 7089, DIN EN ISO 7090, DIN EN
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ISO 7091, DIN EN ISO 7093-1, DIN EN ISO 7093-2, DIN EN ISO 7092, DIN EN ISO
10669, DIN EN ISO 10673;

- 3aknenku DIN 124, DIN 302, DIN 660, DIN 661, DIN 662, DIN 674, DIN 675, DIN 6791,
DIN 6792, DIN 7340, DIN 7341;

- WnnuHTe! ISO 1234;

- WrndpTel ISO 2338, 1ISO 2339, ISO 2340, ISO 2341, ISO 8733, ISO 8734, ISO 8735,
ISO 8736, ISO 8737, ISO 8739, ISO 8740, ISO 8741, ISO 8742, ISO 8743, ISO 8744,
ISO 8745, 1ISO 8746, ISO 8747, 1ISO 8748, ISO 8750, ISO 8751, ISO 8752, ISO 13337,
DIN 1445, DIN EN 22338, DIN EN 22339, DIN EN 22340, DIN EN 22341, DIN EN
28734, DIN EN 28736, DIN EN 28737, DIN EN ISO 1234, DIN EN ISO 8733, DIN EN
ISO 8735, DIN EN ISO 8739, DIN EN ISO 8740, DIN EN ISO 8741, DIN EN I1SO 8742,
DIN EN ISO 8743, DIN EN ISO 874,4 DIN EN ISO 8745, DIN EN ISO 8746, DIN EN
ISO 8747, DIN EN ISO 8748, DIN EN ISO 8750, DIN EN ISO 8752, DIN EN ISO 13337.

Bubnuomeka kaHagok 0511 KOMITAC-3D
1. |/|3 6VI6J'II/IOTeKI/1 NCKINMo4YeHa BO3MOXXHOCTb NOCTPOEHUA HOBbIX KaHAaBOK U OCTaBlieHa
BO3MOXXHOCTb pedakTtnpoBaHune y>|<e MMEeLWUNXCA.

2. bwubnuoteka yganeHa us MeHegkepa 6MbnunoTek, T.K. NOAKIOYEHNE BUBNNOTEKM
BO3MOXXHO TOSIbKO MpY peaakTMpoBaHNN KaHaBOK.

Omnuyus eepcuu 11 SP1 om eepcuu 11

Bbu6nuomeka MemannokoHcmpykyuu 3D

1. [NoGaeneHa komaHaa PacoHka. PacoHKa CTPOMTCS Ha OCHOBE AeTarnien KOHCTPYKLUMA,
co3faHHbIX bubnunotekon MemasnnokoHecmpykyuu 3D. BapnaHTbl NOCTPOEHUSA (PaCoHKN:
- aBToMartmyeckoe nocrtpoeHmne N-yronbHON hacoHKM Ha OCHOBE BblOpaHHbIX AeTanen;

— aBTOMAaTU4eCKOEe MOCTPOEHME NPSMOYIOSIbHOW haCOHKM Ha OCHOBE BblOpaHHbIX
geTanem;
— MOCTPOEeHNe (PacoHKM NO ICKM3Y NoMb3oBaTens.

2. [o6aeneH Modynb koHeepmauyuu e DSTV-¢ghopmam, npegHa3HayYeHHbIN Ans
npeobpasoBaHua annos aetanemn, co3gaHHbix bubnuotekon MemasnnokoHcmpykyuu
3D, B hannbl popmata DSTV (dpopmat nporpamm gnsa ctaHkos ¢ UlMY). Moaynb
peanu3oBaH B Buge 6ubnuotekn m3d2nc.rtw. OHa Haxogntca B nognanke ..\Libs\framing
rMaBHOW Nanku cuctembl 1 nogknovaeTcs B MeHedxepe 6ubnuomek CTaH4APTHbLIM
crnoco6om.

UnmeepupoeaHHas cucmema
npoekmupoeaHusi mesn epauweHusi KOMIAC-Shaft 3D

1.  OdopmneHune n nHtepdenc ubnuoteku.
- nepepaboTaHa kKOMMNAKTHas NaHenb GubnMoTeku;

— QreMeHTbl ynpaBrneHus NoCTPOeHNEM OBBLEKTOB pacnonoXeHsbl [NaHenn cBoncTs
cuctembl KOMIMAC-3D ¢ rpynnmpoBKOW No BKNagkam;

- MCNOSib30BaHO HOBOE rpadnyeckoe ohopmneHmne KomaHa GnbnuoTekn.
2. KomaHgbl bubnuoTeku:
- [lepepaboTaHbl NpUHLMMNbLI paboTbl CYLLECTBYIOLWNX KOMaH4 GubnmoTeku:
— 006BbeKTbl OBNNOTEKN CTPOATCS B JTIOKANbHbBIX CUCTEMAX KOOPAMHAT;
— MpY NOCTPOEHMM UCMONb3yeTCHa napameTpusaums;

— peaakTnpoBaHMe MOXeT OCYLLeCTBNATbCA U3BMEeHEHNEM COOTBETCTBYHOLLUNX
nepemMeHHbIX Mmoaenn.
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— [obGaBneHbl KOMaHAbI:
— BHewHsisi MHO202paHHasi CmyneHb;
— BHympeHHsiss MHO202paHHasi CmyneHb;
- BHewHsisi npoghusibHasi cmyneHsb;
— BHympeHHsis1 npoghusibHasi cmyneHs;
- Konbuyeeble omeepcmusi;
- Kosnbuyeeblie nassbi,
- Omeepcmue®;
- KaHaeka*;
- lMpomouka*;
- LllecmepHs1 KOHUYECKasi C NPSIMbIMU 3Y6bAMU™*;
- lllecmepHsi KOHUYECKasi C Kpy208bIMU 3yb6bsIMU™™;
- 3ee3004Ka K NPu8OOHbLIM POJIUKOBBLIM UENsiM,
- llikue knuHopeMeHHoL nepedayu;
- Lkue 3y64amopemeHHOU nepedayu;
- Koneco 4yepesiuHoe™;
- Yepesik (ZA, ZI, ZN, ZK**),
- Wnuybr*;
- LlUnoHOYHbIU Nas*.

* - PyHKLMOHaNbHOCTL obecneunBaeTcst MHTerpaumen ¢ bubnmorekon CmaHoapmHbie
U3denus.

**- meToa NOCTPOEHNA HE ABIAeTCA AOCTATOYHO TOYHbIM ONnda HenocpeaCTBEHHOro
NnpUMEHEeHNA Mmoaernn npmn n3rotoBreHnn nepena-d.

B komaHOy BHewHsis MHo202paHHasi cmyrneHb BoLlen (pyHKUMoOHan KomaHg BHewHul
keadpam v BHewHull wecmu2paHHUK, B KOMaHOy BHympeHHs1s1 MHO202paHHasi
cmyneHb - PyHKUMOHaN koMaHg BHympeHHul keadpam v BHympeHHul
wecmuapaHHUK, B KOMaHOy BHewHss1 npogurnbHass cmyneHb - YHKUMOHAN KOMaHabl
Jlbicka. B cBA3M ¢ 9TUM oTAenbHblE KOMaHAbl MOCTPOEHNS LECTUIPaHHNKOB, KBaapaToB 1
NbICKN UCKITIOYEHbI N3 BMbnnoTekn.

Bubnuomeka aHUMauyuu
1. NosiBMNacb BO3MOXHOCTb nepemeLieHna KOMrnoHeHTa BOoJib NpoCTpaHCTBEHHOIO cnnavHa
C onunamm nepemMelleHnd napannenbHO caMmoMy cebe nc COXpaHeHnemM Hopmanu.

2. ﬂepemeu.l,eHMe BO3MOXHO Tenepb U No CKPpyrneHnsam B BepLUnMHaX NPOCTPaHCTBEHHbIX
JTIOMaHbIX.

3. [Hopa6otaHa CnpaBoyHas cuctema 6ubnuoreku.
4. VicnpasrneHbl ownbkK, 3aMmedeHHble B NpeblayLLen Bepcun.

Bbubnuomeka CmaHlapmHbie U3denus
1. B karanor «Kpenex» gobasneHa Narika FTOCT 9064-75.
2. B katanor «3nekTpuyeckue annapatbl 1 apmaTtypa» gobaBneHbl:
-  Knemmbl 1 3aXumbl
- Knemma KIN 1 a,6 ra 0.483.002 TY;
- 3axumbl 3MI, 3M3 ra 0.483.000 TY;
— Twnb3bl kabenbHble No FTOCT 23469;
MMnb3bl kabenbHble TOCT 23469.1-82;
Mvnb3bl kabenbHble TOCT 23469.2-79;
Mmnb3bl kabenbHble TOCT 23469.3-79;
Mmnb3bl kabenbHble TOCT 23469.4-83;
- CoeanHnTenu anekTpuyeckme NpsiMoyrosbHble
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3.

4.

— CoeguHutenu tunos Plr115;

— CoeaunnHutenu Tunos CHIM227;

CoeauHuTEenn anekTpnyeckne LMnuUHapuyeckue
- CoeguHutenu tunos CHL|23;

— CoeaunnHutenu Tunos OHU-bI-1;

- CoeguHutenu tunos OHL-BI-3;

- CoepguHutenu tunos CHL27, CHL28, CHL|29;
- CoeguHutenu tTunos 2PMIT;

- Coegunutenun tunos PCIATB, PCI'BATB, PCI'TB, PCI'bTB, PCATB, PCBATB,
PCTB, PCETB;

— CoegunHutenu tunos PCI'C, PCICT1.

YcoBepLUeHCTBOBaHbI NPOLECCHI yKa3aHus ONopHON To4kn cnocobamu Mo koopduHamam
n LjeHmp kpyanozo pebpa.
lMosiBMNack BO3MOXHOCTb pe4akTMpOBaHMsA OTBEPCTUN, BXOASLWMNX B NPOCTble MacCuBbI.

Omnuyusi eepcuu 11 om sepcuu 10 SP1

lNpunoxeHue Tpy6onpoeodnsi 3D

1.

[lo6aBneHbl HOBble KOMaHABbI.

Tpaekmopusi usz 6ubnuomeku, no3sonsoLLan 4O6aBUTb B NPOEKTUPYEMYO COOPKY
TPaeKTopuio N3 BUBNNOTEKM MoaEeNeE, NOAKMTOYEHHOM B KOHUIYpaLMN NPUITOXKEHUS.
CoeduHumb y4acmku, NO3BONSALAS COEQUHUTb y4acTkn Tpybonposoaa nytem
NMoCTPOEHUS B €ro paspbiBe TpyObl Mnbo ydacTka Tpybonpoeoga.

Omyem, NnpegHasHavyeHHasa ansa NonyvyeHnsi CBOAHbIX TabNMYHbIX OTYETOB MO COCTaBy
cbopkn.

3adamb ceolicmea, No3BONSAOLLANA 3a0aTb HEODOXOAMMbIE CBONCTBA AeTanu, coopke
nmbo BxogsaLWmMM B cocTaB COOPKN KOMMOHEHTaM UNn Tenam.

Uugpopmayusi 06 o6exkme, npegocTaBnaLLan MHPOPMaLMIO O CBOMCTBAX
BblOpaHHOro obbekTa.

HuazHocmuka, no3BonsioLLas NPon3BoOANTbL MOUCK NepeceyeHnn 06 LEKTOB 1 TpyO ¢
ONVHON MEHbLUE 3ajaHHOIO 3Ha4YEHUS.

Co3zdamb wabnoH mpy6bI, N03BONSOLWAA CO34aTb HOBbIV LWAGMOH Tpybbl 1, Npu
HeobxoanmocTn, o6aBnTb €ro B KOHTENHEP LLAaboHOB.

YcoBepLUEeHCTBOBaHbI MMEKLMNECH KOMaHAbI.

B komaHge Pazmecmumb 35ieMeHm nosiBunacbk BO3MOXHOCTb 3a4aTtbh conpsaxeHue
lod yesriom anga OOMNOMHUTENLHON OCK I'IpVICOGD,I/IHI/ITeJ'IbHOVI TOYKN.

B komaHae CneyuansHass mpy6a nosisunachk BO3MOXHOCTb co3aaHusl TpyObl Kak Tena
B cbopke, T.e. 6e3 co3gaHns oTaenbHOro canna aetanu.

B komaHaax Mocmpoums mpy6onpoeod v Tpy6bl no mpaekmopusiM NnosiBunach
BO3MOXXHOCTb NMPOM3BOAMTL MOCTPOEHME TpyGonpoBoaa ¢ NepecTpoeHneM OTBOAOB
noga yron noBopoTa TPaekTOpUN.

M3meHeHo Ha3BaHne KkomaHabl Pa3desika y2s108 n paclumpeHbl €e BO3MOXHOCTMW.
HoBoe Ha3BaHue komaHabl — lMoeopombi. KomaHaa lMoeopombil 00beanHseT B cebe
OCHOBHbIE crocobbl 06paboTkn NOBOPOTOBR TPyGONpoBOAaA U NO3BOMSET:

- ygoanaTb MMEoLWKnecs NoCTpoeHns, octaBnsasa Tpyobl 6e3 06paboTku;
pa3smeLlaTb OTBOAbI C NepecTpoeHnemM Ux Nog yron noBopoTa TPaeKTopuu;
BbIMOSHATb pa3fernky yrnos TopLoB Tpyo6;

MEeHATb OAuNH crnocob O6pa6OTKVI Ha /:l,pyr017|, KaK ana otaernibHOro noBopoTa, Tak U
Ana rpynrnbl NOBOPOTOB.
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3.

[MomoLLb MO TOW MM MHOW KOMaHae BUBNMOTEKM Tenepb MOXHO NMOMYYMThb, Bbi3BaB
KOHTEKCTHYIO CNpaBKy Ha KHOMKe KOMaHAbl.

Bbubnuomeka Kabenu u xa2ymsbi 3D

1.

2.

4.

MosiBunacbk BO3MOXHOCTb BbiGOpa MaTtepuanos (NpoBogoB 1 kabenen) ns CnpaBovHuka
Matepuansl 1 CopTameHTbl Npy pefakTMpoBaHMM COCTaBa Tpacchl.

MosiBunack BO3MOXHOCTb BblGopa MaTepuanos 13 CnpasoyHuka Matepuarnsl 1
CopTameHTbl Npu pegakTupoBaHMM CcoCTaBa XryTta

OnemeHTbl ynpaBneHus komaHg Co3damb nodc6opKy x2ym/kabenb v
Mo3uyuoHuposamb omeemHyr Yacmb TeNepb HaxoasaTcs Ha [laHenu cBOMCTB
KOMMAC

WcnpasneHbl oMGKM NOCTPOEHMS OBLLMX Y4aCTKOB TPaeKTOPUIA.

Bbubnuomeka CmaHlapmHbie U3lenus

1.

w

MosiBuNack BO3MOXHOCTb 3KCropTa rpadpu4eckoro NnpeacTaBneHns CTaHAapTHOro U3aenus

B ¢opmaTtbl STEP, VRML, ACIS, Parasolid, IGES, STL, DXF, BMP, JPG.

MosiBUNack BO3MOXHOCTb NPOCMOTPA TPEXMEPHON MOAENM U3OENUSA B KITUEHTE.

YcoBepLUeHCTBOBaH UHTepenc KnueHTa.

YcoBepLleHcTBOBaH MHTepdenc paboTkl co cnpasodHnkom B KOMIMAC-3D:

- pobaBneHa BO3MOXHOCTb 3afaHUsA 0603Ha4YeHNsA NO3MLMKN Npy BCTaBKe U3OENNSA B
cbopKy;

- pobaBneHa BO3MOXHOCTb 3aflaHns COOCHOCTU n3aenusi C Npou3BonbHbIM pebpom B
cbopke;

- YNpoLleH nHTepdenc No3nLUNOHNPOBAHNS KOHCTPYKTMBHBIX 3NIEMEHTOB NP BCTaBKe B
AokymeHt KOMIMAC-3D.

MN3meHeHuns B kaTanorax uagenun.

- [obasneH katanor «Pe3bboBble 0TBEPCTMSA C TPYOHON LMNNHAPUYECKON pe3bbomy.

- B karanor «Kpenex» go6asneHbi:

- Bontebl TOCT P 52644-2006, TOCT 18125-72, TOCT 15163-78, TOCT 10602-94,
MOCT 24379.1-80, TOCT 24379.0-80;

- [ankn NOCT 10606-72, TOCT 10607-94, TOCT 15526-70, FOCT 10608-72, TOCT
10609-72, TOCT 10610-72, TOCT P 52645-2006;

- Wanbbl FTOCT 9649-78, TOCT 28848-90;
- BuHTbl TOCT 28962-91, TOCT 28963-91;
— BuHTbI ycTaHoBo4YHble TOCT 28964-91;

— BuHTbI ¢ HakaTaHHon ronoskor TOCT 21331-75, TOCT 21332-75, TOCT 21333-75,
FOCT 21334-75, TOCT 21335-75, TOCT 21336-753, TOCT 21337-75;

- 3aknenku NOCT 12638-80, TOCT 12639-80, FOCT 12640-80, FOCT 12641-80,
FOCT 12642-80, TOCT 12643-80, FTOCT 12644-80, FOCT 26805-86;

- WTtndptel FOCT 24296-93, TOCT 14229-93, TOCT 10773-93, OCT 3-2234-80;
- ['yxoHbl TOCT 21249-96;
- BoHkn OCT 3-1496-72, OCT 3-1497-72.

- B kaTanor «[MoawunHukn n getanu mawunH» aodasreHbl:

Konbua MOCT 26576-85, TOCT 2893-82, TOCT 2833-77, TOCT 24559-81, TOCT
13944-86, TOCT 13943-86, TOCT 13942-86, TOCT 13941-86, TOCT 13940-86,
FOCT 9833-73;

FOCT 14775-81 KaHaBkm onsa Bbixoga OONOSAKOB;
MH 470-61 MNpoTo4ku nog 3anopHble KOmbLa;
KaHaBku noa canbHUKOBbIE KOMbLA;

KaHaBku NpssMOYrosibHbIE;
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- KaHaBku chepudeckue;

- KaHaBku TpaneuneBuaHble;

- [OCT 1139-80 CoeanHeHus wnmueBble NPSMOBOOYHbIE;

- [OCT 6033-80 CoegmHeHus WnuLueBble 3BOSTbBEHTHbIE € yrnoM npoduns 30
rpagycos;

- CoepfuHeHus WNUUEeBbIE TPEYrombHbIE;

- [OCT 10748-79 CoeanHeHUs1 LUNOHOYHbIE C NPU3MATUYECKMMUN BbICOKUMN
LUMOHKaMMU;

- [OCT 22360-78 CoegMHEHMS LUMOHOYHbIE C NPU3MaTUYECKUMM LLNMOHKaMWU;
- lWnoHkn TOCT 24071-97, TOCT 29175-91, TOCT 8790-79;
- [OCT 3722-81 Wapwuku;

- N'OCT 6870-81 Ponukun nronb4vaTtble;

— CanbHUKOBbIE BOMNOYHbIE KOMbLA;

- [OCT 19853-74 lNpecc-macneHkun.

B katanor «[etanu n apmatypa Tpyb6onpoBogos» Ao6aBneHsbl:
- Yactu coeanHutenbHble TOCT 5525-88

- YronbHukn FOCT 8946-75, TOCT 8947-75

— TponHukn TOCT 8948-75, TOCT 8949-75, TOCT 8950-75

- Kpectbl FOCT 8951-75, TOCT 8952-75, TOCT 8953-75

- MydpTbl FOCT 8954-75, TOCT 8955-75, TOCT 8956-75, TOCT 8957-75, FTOCT 8966-
75

— Hunnenu FOCT 8958-75, TOCT 8967-75
- lankn TOCT 8959-75

- ®yTopkm NOCT 8960-75

- KoHtpranku TOCT 8961-75, TOCT 8968-75
- Konnakn NOCT 8962-75

- Mpobkn IOCT 8963-75

— CroHbl FOCT 8969-75

— 3aaBUXKKK

- KpaHb! waposble

- KnanaHbl o6paTHble

- KnanaHbl npegoxpaHuTernbHble

— Ckobbl FTOCT 24132-80, TOCT 24133-80, FOCT 24134-80, TOCT 24135-80, FOCT
24136-80, NOCT 17678-80

XomyTbl 1.3.6 TOCT 24137-80, TOCT 24138-80, TOCT 24139-80, FOCT 17679-80
MosiBMNCA HOBbLIV KaTanor « QneKkTpuyeckMe annapaTbl 1 apMaTtypay:
- Coeagunnutenu Tunos 2PMIC, 2PMI'CL, 2PMICrg

- CoeguHutenu tunos 2PTT, 2PT-A

— Coeannutenu tunos WP, WPI, WPr-M

- CoegunHutenu tunos CLUP, CLUPT

- CoegunHutenu tunos P, PIr, PI-N

- CoeaunnHutenu Tunos 2PM, 2PMT, 2PMA, 2PMAT, 2PMLU, 2PMLLB
— CoeaunnHutenu Tunos 2PMIT, 2PMI A, 2PMITI, 2PMITT1O

- CoeaunHutenu Tunos PMIT

- CoeguHutenu tunoe OHL-PIr-09

— HakoHe4Hukn kabenbHble TOCT 22002.1-82, TOCT 22002.2-76, TOCT 22002.3-76,
FOCT 22002.4-76, TOCT 22002.5-76, TOCT 22002.6-82, TOCT 22002.7-76,
FOCT 22002.8-76, TOCT 22002.9-76, TOCT 22002.10-76, TOCT 22002.11-76,
FOCT 22002.12-76

MosiBunca HoBbIW KaTanor «[JeTtanu n y3nbl COCy40B U annapaToBy:
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- Bontbl OCT 26-2037-96;

- Tankn OCT 26-2038-96, OCT 26-2041-96;

- Wnunbkn OCT 26-2039-96, OCT 26-2040-96;
- an6el OCT 26-2042-96;

- OHnwa MOCT 12619-78, TOCT 12620-78, TOCT 12621-78, TOCT 12622-78, TOCT
12623-78, TOCT 6533-78;

— ®naHupl FOCT 28759.2-90, FOCT 28759.3-90, TOCT 28759.4-90, OCT 26-01-127-
81, OCT 26-01-1298-81, P[] 24.202.01-90, P[1 24.202.02-90;

- Mpoknagkm MOCT 28759.6-90, FTOCT 28759.7-90, FOCT 28759.8-90, OCT 26-01-
1257-75;

- Yctponctea ctponosbie TOCT 14114-85, TOCT 14115-85;
- Konnauku kancynbHble TOCT 9634-81;

— Iiokn OCT 26-2001-83, OCT 26-2002-83, OCT 26-2003-83, OCT 26-2004-83, OCT
26-2005-83, OCT 26-2006-83, OCT 26-2007-83, OCT 26-2011-83, OCT 26-2094-83;

- Kpbiwkm noko OCT 26-2008-83, OCT 26-2009-83, OCT 26-2095-83;

- O6evarikm nokos OCT 26-2010-83;

- YctponcTtea wapHupHble OCT 26-2012-83, OCT 26-2015-83;

— Onopbl OCT 26-01-153-82, OCT 26-2091-93, ATK 24.200.04-90, ATK 24.200.03-90;
- lWTyuepa, natpybkmn ATK 24.218.06-90;

- BoObiwku, npodkn OCT 26.260.460-99.

N3MeHeHuUe KoMrisiekma nocmaeku

B komnnekT noctaeku BKItoueHa 6ubnmnoteka MemannokoHecmpykyuu 3D,
npeaHa3HavyeHHas Ans aBTomMmaTm3aummn npouecca NpoekTUpOoBaHNS MeTanInyecknx
KOHCTPYKUUI 13 Npodunen metannonpokara.

1. Bo3moxHocTn BubnmoTeku

KoHCTpyKUMSA CTpouTcs Ha ocHoBe 06GpasyloLLmnx 1 BbiGpaHHOro coptameHTa. B kayecTBe
obpasyoLLMx MOryT BbiCTynaTh:

- OTpEesku B 3CKU3ax;
— CEerMeHTbl NPOCTPaHCTBEHHbIX TOMaHbIX;

- npsIMOnuHenHble pebpa.

CopTaMeHT MOXeT ObITb BblOpaH U3 KOHTeHepa LabroHOB:

- Monb3oBaTenemM BpyYHYIO;

- aBTOMAaTM4Yecku, Npu BbIGope aK3emnnspa copTameHTa B cnpaBoyHuke MuC.

Mpy NOCTPOEHNN KOHCTPYKUUKN MOXKET BbITb 3agaHa obpaboTtka getanen. Cnocobbl
00paboTku aetanen:

- yrnosas pasgernka ons yrnoBblX Y4acTKOB;

- [AeneHue NpsiIMONIMHENHbIX Y4aCTKOB METanNNOKOHCTPYKLUUNK;

— OTCTyn OT y3510B 06pasytoLLuX.

[ocTynHbl pa3nuyHble cnocobbl OTCEYEHUS U YONMMHEHUS AeTanen KOHCTPYKLNNA.
2. KoHTenHep wabnoHoB

B komnnekT noctaBkyn 6MGNMOTEKN BXOAUT KOHTENHEP LWABMOHOB, CoAepXaLLMin MoaeNn
3HaAYNTENBHOM YacT COPTAaMEHTOB COrMacHoO oTevyecTBeHHbIM cTaHgapTam (FTOCT, TY, u

Ap.).
3.  Wuterpauus co CnpaBoyvHmkoM Matepuanbl 1 CopTaMeHThbl

PeanunsoBaHa coBmecTHas pabota 6ubnmotekn MemasnnokoHcmpykuyuu 3D v
CnpaBoyHuka Matepuanbl n CopTameHTbl. BapnaHTbl COBMECTHON paboThl:

- ABTOMaTM4YecKoe No3NLMOHMPOBaHNE Ha COOTBETCTBYHOLLEM copTaMmeHTe CnpaBoYHUKa
Matepuanbl 1 CopTameHTbl Nocre BbiGopa onpeaenieHHoro copTameHTa u3 Habopa.
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ABTOMaTU4YECKMIA BIBOP copTaMmeHTa 13 Habopa, a Takke aBToMaTn4eckoe
onpegeneHne HeobxoanMMbIX NapamMeTpoB Nocre Bbibopa ak3emMnnsipa copTameHTa 13
CnpaBoyHuka MaTtepumanbl 1 CopTaMeHTbl.

Ana paboTtbl ¢ 6ubnuotekon MetannokoHcTpykuum 3D TpebyeTcsa oTaenbHO
onfayMBaemas IMLEeH3us.

Omnuyusi eepcuu 10 SP1 om seepcuu 10

Bu6bnuomeka CmaHdapmHbie U30enus
[lononHeHbl KaTanorn n3genuin.
1.  Katanor «[MNoawunHukn u getann mawuH»

FOCT 2893-82 KonbLa ynopHble Npy>XWHHbIE

FOCT 2833-77 KonbLo NpyXMHHOE OJ151 CTOMNOPEHUS BUHTOB

FOCT 24559-81 KonbLo CTOMNOPHOE NPYXUHHOE

FOCT 13944-86 KonbLa NpyXMHHbIE YNOPHbIE MITOCKME N KaHABKN OS5 HUX

FOCT 13943-86 KonbLa NpyXMHHbIE YNOPHbIE MITIOCKME BHYTPEHHME 3KCLEHTPUYECKNE
FOCT 13942-86 KonbLa NpyXMHHbIE YNOPHbIE MITOCKNE HAPYXKHbIE SKCLIEHTPUYECKME
FOCT 13941-86 KonbLa NpyXMHHbIE YNOPHbIE MITOCKNE BHYTPEHHMNE KOHLEHTPUYECKNE
FOCT 13940-86 Konbua NpyXMHHbIE YNOPHbIE MITOCKME HAapPYXXHbl€ KOHLIEHTPUYECKME

2. Karanor «[etanu n apmatypa Tpy6onpoBogoB»

Tpyb6onpoBoaHasa apmatypa

- [OCT 5525-88 Yactu coeguHUTENbHbIE YyryHHbIE, U3rOTOBMEHHbIE NUTLEM B
necyaHble opMbl, AN TpybonpoBoaoB. TexHu4eckne ycnosus

- [OCT 8946-75 CoegMHUTENBHbIE YaCTN U3 KOBKOMO YyryHa C LIUIIMHOPUYECKON
pe3bbon ons TpybonpoBoaoB. YronbHUKM NpoxodHble. OCHOBHbIE pa3mepbl

- FOCT 8947-75 CoeanHuNTENbHbBIE YacTN N3 KOBKOTO YyryHa C LUMAVHAPUYECKON
pe3bbon ons TpybonpoBoLoB. YronbHUKM nepexogHbie. OCHOBHLIE pa3Mepbl

- 'OCT 8948-75 CoeanHnTEnbHbBIE YaCTN N3 KOBKOTO YyryHa C LUMNUHAPUYECKON
pe3bbon ana Tpybonposoaos. TporiHukn npsimble. OCHOBHbIE pasMepbl

- FOCT 8949-75 CoeauHMNTENbHbBIE YAaCTN N3 KOBKOTO YyryHa C LUMAMHAPUYECKOM
pe3bbon ana Tpybonposoaos. TponHukn nepexogHble. OCHOBHbIE pasMmepbl

- [OCT 8950-75 CoegMHUTENBHbIE YaCTN U3 KOBKOMO YyryHa C LIUIIMHOPUYECKON
pe3bbon ons TpybonpoeogoB. TponHUKM ¢ oByMs nepexogamn. OCHOBHbIE pasmepbl

- F'OCT 8951-75 CoeanHuTENbHbBIE YaCTN N3 KOBKOMO YyryHa C LUMAVHAPUYECKON
pe3bbon ana TpybonposoaoB. KpecTbl npsiMble. OCHOBHbIE pa3Mepbl

- 'OCT 8952-75 CoeanHnTENbHbBIE YaCTN N3 KOBKOTO YyryHa C LUMNUHAPUYECKON
pe3bbon ansa Tpybonposoaos. KpecTbl nepexoaHbie. OCHOBHbIE pa3Mepbl

- F'OCT 8953-75 CoeanHMNTENbHbBIE YAaCTN N3 KOBKOTO YyryHa C UMAMHAPUYECKON
pe3bbon ana TpybonposoaoB. KpecTthl ¢ AByMs nepexogamun. OCHOBHbIE pa3Mepbl

- [OCT 8954-75 CoegMHUTENbHbIE YaCTN U3 KOBKOMO YyryHa C LIUIIMHOPUYECKON
pe3bbon ons TpybonposonoB. MydThl npsiMble KOpoTkme. OCHOBHbIE pasmepbl

- F'OCT 8955-75 CoeanHuTENbHbBIE YacTN N3 KOBKOMO YyryHa C LUMAVHAPUYECKON
pe3bbon ansa Tpybonposogos. My bl npsmble AnnHHbIE. OCHOBHbIE pasMepbl

- 'OCT 8956-75 CoeanHnNTENbHbBIE YaCTN N3 KOBKOTO YyryHa C LUMNUHAPUYECKON
pesbbon ansa Tpybonposoaos. MydTel koMneHcupytowme. OCHOBHbIE pa3Mepsbl

- F'OCT 8957-75 CoeauHMNTENbHbBIE YAaCTN N3 KOBKOTO YyryHa C LUMAMHAPUYECKON
pe3bbon ana Tpybonposogos. MydTbl nepexogHble. OCHOBHbIE pasmMepbl

- [OCT 8958-75 CoegMHUTENbHbIE YaCTN U3 KOBKOMO YyryHa C LIUIIMHOPUYECKON
pe3bbon ons TpybonposonoB. Hunnenu geonHble. OCHOBHbIE pa3mepbl
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- 'OCT 8959-75 CoeanHnTENbHBIE YaCTN N3 KOBKOTO YyryHa C LUMNUHAPUYECKON
pe3bbon ana TpybonpoBoaos. [Mankm coeanHuTenbHble. OCHOBHbIE pa3Mepbl

- F'OCT 8960-75 CoeanHMNTENbHbBIE YAaCTN N3 KOBKOTO YyryHa C UMAMHAPUYECKON
pe3bbon ana Tpybonposogos. Pytopkn. OCHOBHbIE pas3Mepbl

- [OCT 8961-75 CoegMHUTENbHbIE YaCTN U3 KOBKOMO YyryHa C LIUIIMHOPUYECKON
pe3bbon ons Tpybonpoeonos. KoHTprarku. OCHOBHbIE pa3Mepbl

- FOCT 8962-75 CoeanHuNTENbHbBIE YacTN N3 KOBKOMO YyryHa C LUMAVHAPUYECKON
pe3bbon gna TpybonposogoB. Konnakn. OCHOBHbIE pa3mepbl

- 'OCT 8963-75 CoeanHnTEmNbHbBIE YaCTN N3 KOBKOTO YyryHa C LUMNUHAPUYECKON
pe3bbon ansa Tpybonposoaos. MNpobku. OCHOBHbIE pa3mepbl

- [OCT 8966-75 Yactn coegmHUTENbHbIE CTamnbHblE C UMNMNMHOPUYECKON pe3bboi ans
Tpybonposogos P=1,6 MIMa. Myd1bl npsamble. OCHOBHble pa3mepbl

- [OCT 8967-75 Yactn coegmHUTENbHbIE CTanbHblE C LMINHOPUYECKON pe3bbon ans
TpybonposogoB P=1,6 MIMa. Hnnnenn. OcHOBHble pa3mepsbl

- [OCT 8968-75 Yactn coegmHuTENbHbIE CTanbHbIE C LMANMHAPUYECKON pe3bbon ans
Tpyb6onposoaos P=1,6 MlNa. KoHTprankn. OCHOBHbIE pasMmepbl

- [OCT 8969-75 YacTtn coegmMHUTENbHbIE CTalbHbIE C LUNMHAPUYEcKon pesbbon ans
Tpybonposogos P=1,6 MINa. CroHbl. OCHOBHbIE pa3mepbl

HeTtanu kpennexHua TpybonpoBogHOW apMaTypbl

- [OCT 24132-80 Ckobbl. KOHCTpyKUMS 1 pasmepbl

- FOCT 24133-80 Ckobbl ogHOMeCTHble. KOHCTpyKLMSA 1 pasmepbl

- [OCT 24134-80 Ckobbl AByXMeCTHble. KOHCTpyKUMS 1 pasmepbl

- FOCT 24135-80 Ckobbl TpexmecTHble. KOHCTpyKUMSA 1 pa3mepbl

- OCT 24136-80 Ckobbl YeTbipexmecTHble. KOHCTPYKLMSA 1 pasmepbl

- [OCT 24137-80 XomyTbl. KOHCTpYKUMA 1 pasmepsbl

- FOCT 24138-80 XomyTbl cBapHble. KOHCTPYKUMS U pa3mepsbl

- [OCT 24139-80 XoMyTbl 0QHOCTOPOHHME. KOHCTPYKUUA U pa3mepbl

- [OCT 17678-80 Ckobbl obnerdeHHble Ang KpenneHust TpybonpoBoaoB 1 kabenen.
KoHcTpyKums 1 pasmepsbl

- [OCT 17679-80 XomyTbl obrieryeHHble ans KpenneHna TpybonpoBoaoB n kabenei.
KoHCTpyKUMS 1 pasmepsbl

Ominuyus eepcuu 10 om eepcuu 9 SP1

Bu6bnuomeka CmaHdapmHbie U30enus

1.

[lo6aBneHbl HOBblE KaTanoru:

OneMeHTbl cTaHo4YHbIX NpucnocobneHnn ang KOMIMAC-3D,
OnemeHTbl cTaHouYHbIX Nnpucnocobnenn ana KOMIMAC-Ipaduik.

BHumanue! [na paboTbl ¢ kaTanoramm TpedyOTCA OTAENbLHO OonflaynBaemMblie
NALEH3UN.

YcoBepLleHCTBOBaH UHTEPEENC IMaBHOMO OKHa CrpaBOYHUKA.

MonHocTbo NepepaboTaH NHTEPMENC MMAaBHOMO OKHA.

MosiBuNack BO3MOXHOCTb Bbibopa CTUNS 0POPMIIEHNsI NOMNb30BaTENbCKOro
nHTepdgenca.

MosiBUnack BO3MOXHOCTb HAaCTPOWKMN MopsaKa pacnonoXeHUs KrtoyeBbix aTpnbyToB
nsgenus.

B nepeBe nagenus coptupyroTcs no andaeunTy.

B |/|36paHHoe Tenepb MOXHO nobaBnATb He TONMLKO U3AEeNUsl, HO N UX OTAENbHbIE
IK3eMnndapsbl.
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CoxpaHsitoTcsa nocrnegHune BolbpaHHbIe NnapaMeTpbl U3aenus.
MosiBunca Bug nameperus «Pesbbar.

YcoBepLueHcTBOBaH UHTepdenc paboTbl co cnpaBodHnkom n3 cuctemol KOMIMAC-3D.

B KOMIMAC-3D nosiBunacbk naHenb MHCTpYMeHToB CTaHAapTHbIE U3Aenus.
MosiBuNack BO3MOXHOCTb peAaKTMPOBAHNS KOHCTPYKTUBHbBIX 3NTEMEHTOB.
MosiBunack BO3MOXHOCTb PeAaKTMPOBaHNS TUMOBbLIX KOHCTPYKTOPCKUX PELLEHUIA.

KOHCTpYKTMBHbIE 3neMeHTbI Npu BCTaBke B COOPKY CTAHOBSATCS afieMeHTamun cbopku (B
npeablayLmx Bepcusix 3To Obinv anemMeHTbl AeTanen).

Macca nsgenus u3 cnpaBoyHvka nepegaetcs B JokymeHT KOMITAC-3D.

MosiBUnack BO3MOXHOCTb 3aaHusi MPsiMOro 1 obpaTHOro HanpaBneHns aeTany npu
BCTaBKe.

MosiBUNack BO3MOXHOCTb BO3BpaTa K BbIOOpy NapaMeTpoB U3denus B npouecce
BCTaBKM.

3ameHa ogHon getanu Ha apyryto (npu padote B8 KOMITAC-3D) npoucxoaumt 6e3
NMOBTOPHOrO YKa3aHWsi MECTOPACMONOXEHUS.

Mpwn co3gaHum OTBEPCTUIN NOABUNACH BO3MOXHOCTb YKa3aHWs Cpa3dy HECKOSbKUX TOYEK
0519 OTBEPCTUN.

|_|pl/l BCTaBke OONTOBLIX N BUHTOBbIX COEANHEHNI NOSIBMIACh BO3MOXHOCTb YKa3aHuA
Cpagdy HEeCKOJIbKMNX no3numMn Ansa BCTaBKN COEOUHEHNA.

KomaHga Halimu u 3ameHumb Tenepb 0XBaTbiIBAET MACCMBbl U MAKPO3IEMEHTbI.
MosiBunack komanHaa Cozdamb 06 bLeKmbI cneyughukayuu, NO3BONSAOLWAN CO34aBaTb
06bEKTbI cneumdmrKaumm Anga Kaxaoro CTaH4apTHOrO U3aenust B JOKYMEHTE U
paccTaBnsATb NO3MLMK.

MosiBMNachk BO3MOXHOCTb CO30aHUSA MO3ULMOHHOW NIMHUN-BBIHOCKU A1 KPENEXHbIX
coefiMHeHW B rpacpmnyeckom JOKYMeHTe (Mpu BCTaBKe).

Mpun namepeHnsx B rpadmyecKknx JOKYMEHTax 00 beKTbl, KOTOPblE MOXHO U3MEPUTD,
noacBeYnBalOTCA APYrMM LIBETOM.

Mosisunack komaHaa Co3dame demasib Ha 6aze cmaHOapmHoU.

MosiBunack komaHaa O6HoeUMb CCbIJIKU, NO3BOMNSAOLLAs OOHOBUTL UMEKOLLMECS B
cbopke Mmoaenu cTaHaapTHLIX M3Oenuin Ha Moaenn 6onee HOBbIX BEPCUNA.

npOVISOLUJ'II/I M3MEHEHUs B KaTarnorax nsgenumn.

HoBblili kKaTanor semMeHmsl cmaHOYHbIX NMPUCNocobsieHull COOEPXUT MoAENM U
N3006paXKeHnst N34enuii, BbINONTHEHHbIE NO CrneaylLWwnM cTaHaapTam:

FOCT 12189-66, TOCT 12190-66, TOCT 12191-66, TOCT 12192-66, TOCT 12193-66,
FOCT 12194-66, TOCT 12195-66, TOCT 12196-66, TOCT 12197-66, TOCT 12198-66,
FOCT 12199-66, TOCT 12200-66, TOCT 12201-66, TOCT 12202-66, TOCT 12203-66,
FOCT 12204-72, TOCT 12204-72, TOCT 12205-66,OCT 12206-66, TOCT 12207-79
(NCO 8733-86, MCO 8735-87), TOCT 12208-66, TOCT 12209-66, TOCT 12210-66,
OCT 12211-66, TOCT 12212-66, TOCT 12213-66, TOCT 12214-66, TOCT 12215-66,
OCT 12216-66, TOCT 12217-66, TOCT 12218-66, TOCT 12219-66, TOCT 2458-67,
FOCT 12459-67, TOCT 12460-67, TOCT 12461-67, TOCT 12462-67, TOCT 12463-67,
FOCT 12464-67, TOCT 12465-67, TOCT 12466-67, TOCT 12467-67, TOCT 12468-67,
FOCT 12469-67, TOCT 12470-67, TOCT 12471-67, TOCT 12472-67, TOCT 12473-67,
FOCT 12474-67, TOCT 12475-67, TOCT 12476-67, TOCT 12477-67, TOCT 12478-67,
FOCT 12479-67, TOCT 12480-67, TOCT 12481-67, TOCT 12482-67, TOCT 12483-67,
FOCT 12484-67, TOCT 12485-67, TOCT 12486-67, TOCT 13426-68, TOCT 13427-68,
FOCT 13428-68, TOCT 13429-68, TOCT 13430-68, TOCT 13431-68, TOCT 13432-68,
FOCT 13433-68, TOCT 13434-68, TOCT 13435-68, TOCT 13436-68, TOCT 13437-68,
FOCT 13438-68, TOCT 13439-68, FTOCT 13440-68, TOCT 13441-68, TOCT 13442-68,
FOCT 13443-68, TOCT 13444-68, TOCT 13445-68, TOCT 13446-68, TOCT 13447-68,
FOCT 14724-69, TOCT 14725-69, TOCT 14726-69, TOCT 14727-69, TOCT 14728-69,
FOCT 14729-69, TOCT 14730-69, TOCT 14731-69, OCT 14732-69, TOCT 14733-69,
FOCT 14734-69, TOCT 14735-69, TOCT 14736-69, TOCT 14737-69, FTOCT 14738-69,
FOCT 14739-69, TOCT 14740-69, TOCT 14741-69, TOCT 14743-69, TOCT 16896-71,
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OCT 16897-71, TOCT 16898-71, TOCT 16899-71, TOCT 16900-71, TOCT 16901-71,
FOCT 17773-72,TOCT 17774-72, TOCT 17775-72, TOCT 17776-72, TOCT 17777-72,
FOCT 17778-72, TOCT 17779-72, TOCT 3055-69, TOCT 3385-69, FOCT 4084-68,
FOCT 4085-68, TOCT 4086-68, TOCT 4087-69, TOCT 4088-69, TOCT 4090-69, TOCT
4734-69, TOCT 4735-69, TOCT 4736-69, TOCT 4738-67, TOCT 4739-67, TOCT 4740-
68, TOCT 4741-68, TOCT 4743-68, TOCT 8918-69, TOCT 8921-69, TOCT 8922-69,
OCT 8923-69, NOCT 8924-69, TOCT 8925-68, TOCT 8926-68, TOCT 9047-69, TOCT
9048-69, NOCT 9049-69, NOCT 9051-68, TOCT 9052-69, FOCT 9053-68, FOCT 9057-
69, TOCT 9058-69, TOCT 9059-69, OCT 9060-69, TOCT 9061-68

Kpenex

- lMosiBUNack BO3MOXHOCTb CO34aBaTh KOHCTPYKTUBHbIN 3IEMEHT - THE340 Noa pbiM-
6onTt (TOCT 4751-73).

- lMosiBUNacb BO3MOXHOCTb CO3aBaTh COeAMHEHNE PbiM-00NTOM.

— 3aknenku TOCT 14797-85, TOCT 14798-85, TOCT 14799-85, TOCT 14800-85,
FOCT 14801-85, TOCT 10299-80, TOCT 10300-80, TOCT 10301-80, TOCT 10302-
80, NOCT 10303-80 MOXHO BCTaBNATb B packnenaHHOM BUAeE.

- Nob6aeneHbl BUHTLI camoHape3satowme (FTOCT 10618-80, TOCT 10619-80, TOCT
10620-80, TOCT 10621-80, FOCT 11650-80, TOCT 11651-80, TOCT 11652-80).

- HNo6asneHb! wypynbl (FOCT 1144-80, TOCT 1145-80, FOCT 1146-80, TOCT 1147-
80, TOCT 11473-75).

- [No6aeneHbl reo3aun (FTOCT 4028-63, TOCT 4029-63, TOCT 4030-63, FOCT 4032-63,
FOCT 4033-63, TOCT 4034-63, TOCT 4035-63).

lNpunoxeHue Tpy6onpoeodni 3D

1. [Hob6aeneHbl HOBble KOMaHAbI.

lNMocmpoumbs mpaekmoputo, NO3BONSAOLLLAA NOCNeA0BaTENTbHO CTPOUTL TPAEKTOPUIO
no MMeKLWMMCs B Moaenn Todkam. [locTpoeHne BbINOMNHAETCS cnocobamu, B OCHOBE
KOTOpbIX NexuT obxoa pebep v avaroHanen napannenenuneaa, BNMCaHHOrO Mexay
napou BblOpaHHbIX TOYEK.

CoeduHumb mpaekmopuell, NO3BONAOLLAA COeOUHUTL TpaekTopuen aea obbvekTa. B
KayecTBe 0OBHEKTOB MOryT BbICTYNaTb NPUCOEOUHNTENBbHbIE TOYKM, CErMEHTbI KPUBBIX,
pebpa, oTpe3kn 3CkM30B. KOHEYHbIE CErMEHTLI TPAeKTOpUM NPy 3TOM OPUEHTUPYIOTCS B
HanpasfeHnn BblOpaHHbIX 0O BbEKTOB; NpaBmMna NOCTPOEHUST MPOMEXYTOUHbIX
CErMeHTOB onpeaensieTcst cnocobom NOCTPOEHUs!, BbIBpaHHbIM B KOMaHAe.
Tpaekmopusi Mo KpuebiM, NO3BONSAOLLLAS MOCTPOUTb TPAEKTOPUIO MO LiernoYke
BblOpaHHbIX 06bEKTOB. B kauecTBe 06 bEKTOB MOIYT BbICTYNaTb NPOCTPAHCTBEHHbIE
KpMBLIE M UX OTAENbHbIE CEMMEHTbI, pebpa, oTpe3kn ackm3oB. Lienoyka o6bHEKTOB, B
3aBMICMMOCTU OT pexmMa paboTbl KOMaHAbl, MOXET ObiTb coOOpaHa Bpy4Hy NMbo
aBTOMaTuyeckn. O6bekTbl B [lepeBe Moaenv nocne NoCTPOeHUs Mo HUM TpaeKkTopun
MOTyT OcTaBaTbCs 6e3 M3MEHEHNsI, CKpbIBaTbCA NMOO yaanaTbca us [lepesa (3aBucuT
OT HaCTPOVKM KOMaHAbl).

Hdob6asumb KOHeYHbIU ceaMeHm, No3BonsALAan 100aBUTb KOHEYHbIN CEMMEHT B
BblOpaHHY0 TPaeKToOpu1IO, KOHEYHasi BEPLUMHA KOTOPOW accoLunpoBaHa ¢
NPUCOeaMHUTESIbHOM TOYKOW. [1fIMHa cermeHTa no yMOMNYaHUIo paBHa 3HAYEHUIO,
3a4aHHOMY NPW HACTPOKKe KOHUrypauum NpuUnoXeHus, HanpaeneHne cermeHTa - rno
HanpaBreHN0 BEKTOpPa NPUCOeANHNTENBHOM TOYKN. Ecnn koHeYHas BeplunHa
TPaekToOpuUn He MMeeT acCoLMaTMBHON CBSA3WN C MPUCOEANHNTENBHOWM TOYKON -
HanpaBsJfieHNe cerMeHTa MoXeT ObITb 3a4aHO yKazaHMeM Joboro npsAMOSIMHENHOrO
obbekTa.

CneuyuanbHas mpy6a, N03BONAOLLAS CTPOUTb HENPEPbIBHYKO TPYOY NO KPUBbLIM
NPOW3BOSbLHOrO TMNa: cnMpansam, oMaHbIM, CrranHam.

O6HOo8UMb OaHHbIe 0 MOdenu, No3BonALLas 06HOBNATL B Mogenu Tpybonposoaa
AaHHbIE O MOCTPOEHHbIX MO TPAEKTOPUSIM Tpybax 1 pasMeLleHHbIX Ha TPAEKTOPUSX
anemeHTax. o pesynbTatam 0GHOBNEHUS OAHHbLIX MOXET ObITb CFEHEPUPOBAH OTYET.
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yCOBepLLIeHCTBOBaHbI nMverLmeca KomaHabl.

- Bce koMaHabl NOCTPOEHUSI U peaakTUpPOBaHUS TPAEKTOPUIA MOMUMO COOPOK MOTyT
paboTaTb B MoAensx AeTanen.

— CHATbI OrpaHU4yeHnst Ha TUNbl KPUBLIX, UCMONb3yEeMbIX KOMaHA4aMM NOCTPOEHMS
TpybonpoBoAa B Ka4eCTBE TPAEKTOPUN.

- B komaHge KoHgpueypayusi no6aBneHbl BO3MOXHOCTU HACTPOMKN MMEH hannos
Moaenen Tpyd 1 aBTOMaTMYECKOro co3gaHuns nanku Ansi X COXpaHeHus:.

KomaHnapbl npunoxeHunss pasHeceHbl Ha ABe naHenu: Tpaccbl u mpaekmopuu v
MocmpoeHue mpy6onpoeodoe 3D. Ha naHenn Tpaccbl u mpaeKmopuu HaxoasaTcs
KHOMKW BbI30OBa KOMaHA CO34aHusA U pegakTMpoBaHust Tpacc, NOCTPOEHUS U
peaakTUpOBaHUSA TpaekTopui, a Ha naHenu MocmpoeHue mpy6onpoeodoe 3D - komaHAa
NOCTPOEHUA 1 pefakTupoBaHus Tpybonposoaa, 06HOBNEHNSA AaHHBIX O MOAenu
TpybonpoBoaa, a Takke kHonka komaHabl KoHgpuaypayus.

Cucmema npoekmuposaHusi npyxuH KOMIAC-Spring

1.

2
3.
4

PacwwupeHa obnactb pacyeta anga tapenbyaTbiX NPYXWH.

HobasneHa nogaepxka onepaumoHHbix cuctem Windows Server 2003 x64,Vista x32 (x64).
O6HoBMEeHbI hannbl NapaMeTpPoB TapesibvyaTon NPYXUHbI.

McnpasneHbl owmnbku, 3ameveHHble B NpeablayLen Bepcum.

UnmezpupoeaHHasi cucmema
npoekmupoeaHusi men epaweHusi KOMIAC-Shaft 2D

1.
2.

[lo6aBneH NpoBepOYHbI pacyeT KIMHOPEMEHHOI Nepeaadu.
MosiBUnNUCh crieaytoLie BO3MOXHOCTHU:
-~ MOCTPOEHMS LLKMBA KITMHOPEMEHHON nepeaayn 6e3 BbiNoMHEeHNs pacyeTa,

=~ MOCTPOEHUS LLUMOHOYHbLIX Ma30B (C OTPUCOBKOWN LUMOHKM U 6e3 Hee), pacnonoXeHHbIX
nop, yrriom K BEpTUKaNbHON OCU CeYEHUsI Bana, a Takke pPacnofoXXeHHbIX CUMMETPUYHO
OTHOCUTENBbHO NPOAONBHOW OCK Bana; 4ONYyCKaeTCs COBMELLEHNE yKa3aHHbIX
BapMaHTOB NOCTPOEHMS Na30B,

- MNOCTPOEHMsI OTBEPCTUI ANsi obneryeHnst Beca Ha LWecTepHe LUNNHOPUYECKON
3ybuyaTton nepegauum,
- aBTOMAaTM4eCKOro NepecTpoeHns BUAOB (Cnesa 1 crnpasa) 1 pa3pesoB Bana,

— aBTOMAaTU4YECKOro NOCTPOEHUs Ha 3ybbsix LWeCcTepHn ackn ¢ wnpuHon, pasHomn 0,5
MOAYNSA LWeCTEePHU.

Mepexon NOCTPOEHMs C BedyLLero Koneca Ha BejoMoe Ternepb nponssoautcsa 6es
BbINOMHEHWSA 3aHOBO pacyeTa Ans:

— BHELUHEWN UMNMUHAPUYECKOWN Nepenayu;

-~ KOHWMYeCcKom NpsiMo3ybon nepeaayu;

— KOHWYEeCKOW nepenayv c KpyrosbiM 3y6om;

- uenHow nepepayu;

— KINMHOpPEMEHHOW nepenayu;

- 3ybyaTopemeHHONn nepenayn.

Hob6aeneHa nogaepxka onepaumoHHbix cuctem Windows Server 2003 x64,Vista x32 (x64).

B Tabnvuy napameTpoB nsi umnuHgpudeckon nepenaym gobaeneH pasgen "O6o3HaveHne
yepTexa conpsbkeHHoro 3ybyatoro koneca".

Bce Tabnuubl napameTpoB NS MexaHUYeCcKuxX nepenay BbIMOMHEHbI B BUAe
pefakTnpyembix Tabnuy, (paHee Tabnuubl npeacTaBnsanm coborn MakpooObeKTbI).

YMeHbLUeHa BbicoTa Tabnuupl napameTpoB 3ybuaTbix nepegay.

BoccTaHoBneH gyHKUMOHAN NOCTPOEHMS NOMIHOrO Npodmns 3y6beB y LNNNHAPUYECKON
nepegaum.
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9. WcnpaBneHbl owMbKK, 3amMeYeHHble B NpeablayLLmMX BepCusX.
10. OGHoBneHbl NapameTpbl uenen B hanne gear b10.dbf.

Ka6enu u XKeymbi 3D
1. BBeaeHa npoBepka uKcaLMm U CONPSKEHUNA Y cOeaANHUTENEN NP NX NO3ULUOHUPOBAHNN.

2. [Oo6asneHbl HOBble OYHKLMM TPACCUPOBKM AN YHUUKALUUKN paboThbl NPUOXEHUS C
npunoxexHnem Tpy6onpoeods! 3D.

3. V3MeHeHbl B CTOPOHY YNPOLLEHNSI HEKOTOPbIE BHYTPEHHME (DYHKLN.
4. VIKOHKM Ha KHOMKax Bbl30Ba KOMaHA GMGNMoTekn npuseaeHbl K eQUHOMY CTUIHO.

Bubnuomeka aHUMayuu

1. TlosiBunacb BO3MOXHOCTb M3MEHEHUSA NPO3PAYHOCTN KOMMOHEHTOB Ha Lare aHuMmaumm,
4YTO MO3BOMNSIET MMUTUPOBATL Npouecc pasbopkn-cbopkn 6e3 nepemelLeHnsa geTanen.

2. TlosiBunacb BO3MOXHOCTb YrpaBneHnsi BHELUHUMW NEPEMEHHbLIMU, YTO NO3BONAET
ynpasnATb COCTOAHWEM AeTanen unn cbopok (Hanpumep, U3MeHATb PacCTOSHNE MexXay
Aetansamu B conpsbkeHun "Ha pacctosHun").

3. TlNosiBUNack BO3MOXHOCTb 3afaBaTb HE TONbKO BPEMS UM CKOPOCTb NepemMeLLeHNs
(BpaLLeHms) KOMMNOHEHTOB, HO U 3aBUCUMOCTb 3TUX NapaMeTpoB OT BpeMeHu. Hanpumep,
MOXHO MMUTMPOBATb PacKpy4yMBaHWE UM TOPMOXEHNE Koreca.

NHdpopmauuns
o NpnbopocTpontenbHon KoHpUrypauum sepcmmn 15—18.1

Omnuyus eepcuu 18.1 om eepcuu 18

KoHeepmop eCAD-KOMITAC

[ob6aBneHa BO3MOXHOCTb KOPPEKTHOIO 3anosiHeHMst CBOMCTB KOMMNOHEHTOB TPEXMEPHOW
MoAenu nevatHoun nnatbl n3 BOM-dannos B crnyvyae coctaBHoro MNMosmumoHHoro
0603HaYEHNSA KOMMNOHEHTOB.

Mpumepbl 0603HaveHnn: A1_R2, A4.DD1. lNopaepXnBatoTca pasgenurenuy B Buge
HWKHEro nogyepkmeanuns (_) n Toukm (.).

Omnuyus eepcuu 18 om seepcuu 17.1

KoHeepmop eCAD-KOMITAC

1. lMosiBunacb BO3MOXHOCTb CO34aBaTb MCMOMIHEHNSA B TPEXMEPHON MOAENN COOPKM
nedatHomn nnathbl, ecnn B eCAD-cucteme Cxema anekTpuyeckas npvHuMnuaneHas umeet
BapuaHTbl No cocTaBy KOMMoHeHToB (Variants).

2. [Onsa getanu neyaTHOM NNaTbl NOSIBUNAacb BO3MOXHOCTb 3adaBaTb Cgolicmea cOopKuU v
Ceolicmea kommnoHeHma (O6o3Ha4YeHe n HanmeHoBaHVE) HEMOCPEACTBEHHO B
ctapToBoM OkHe 3D-koHBepTepa.

3. [HopabotaHa CnpaBo4yHas cuctema.
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O6opydoeaHue: Kabenu u xxaymsol

1.

M3MeHeH NpuHLMN NOCTPOEHUSA MPOCTPAHCTBEHHbIX KPMBbLIX-TPAEKTOPUIA: TENepb MX
Heobxoamnmo cosfaBaTb B noacbopkax COOTBETCTBYHOLLMX XryToB/kabenewn, a He B
rofIoBHOM cOopke n3genusi.

MosiBunack hyHKUUS HENOCPEACTBEHHOIO NOCTPOEHMUS TpacC M TeN NPOBOAHMKOB, 6e3
npeaBapuTENbHOrO NOCTPOEHUST KPUBbIX-TPAEKTOPUIA (B TEKYLLEN peanu3aunm 4oCcTynHa
PYHKLMSI NOCTPOEHMS TPAcC B BUAE NPOCTPAHCTBEHHbIX NTIOMaHbIX);

MosiBunachk yHKUMSt HENOCPEACTBEHHOMO yKa3aHUA CYLLECTBYIOLLMX KPUBBIX Kak Tpacce
ANS NOCTPOEHUSI NPOBOLHUKOB.

KpuBble-Tpacchbl Tenepb CTPOSITCS aCCOLMATUBHO K KPMBBIM-TPAEKTOPUAM. OTO No3sonseT
aBTOMAaTMYECKM NepecTpanBaTb MOAENN XIYTOB NPU N3MEHEHUWN NOSIOXKEHUSA TPAEKTOpUIA B
npocTpaHcTBe COOPKMU.

MosBunnacb (*)yHKLl,I/IFl KonmpoBaHuA CyLLeCTBYHOLWMNX MPOCTPAHCTBEHHbIX KPDUBDIX,
Bbl6paHHbIX B Ka4eCTBe OCHOBbI A4 co3aaHnA TpacC NpoBOAHUKOB.

[nsa obecnevyeHna eguHCTBa NPUHLMNOB paboTbl C MOAensaMu, pa3paboTaHHbIMK B
KOMIMAC-3D Bepcun 17.1 n 6onee paHHUX, B COCTaB NPUMNOXKEHUS BKMOYEH CrneumnanbHbIn
cnyxebHbln KOHBEPTEpP, KOTOPbIN NepemMeLLaeT KpuBble-TPaekTopum U3 rofiloBHON COOPKK B
noacOOpKM KOHKPETHbIX XryToB/Kabenen.

[opaboTtaHa CnpaBo4Has cucrema.

VcnpaBneH psg YacTHbIX OLLIMOOK.

Omrnuyus eepcuu 17.1 om eepcuu 17

KoHeepmop PdiF-KOMITAC

PeanunsoBaHa nogaepxka 6ubnuotek anemeHtos KOMIMAC-3D (cpopmart danna
oubnuotekn — *.kle).

O6opydoeaHue: Kabenu u xxeymsbl

1.

MosiBUNack BO3MOXHOCTb CO3[laBaTb B COOPKE XryTa MoAenb 3aliMTHOM TpyoKu nnm
OnneTkW, HageBaeMoi Ha obLLIMIN y4acTok XryTa Hanbonbluero AvameTpa. B pesynbTtate
co3gaeTcs TeNo ¢ HaMMEeHOBaHWEM, COOTBETCTBYHOLLUM Mapke TPYOKM UM ONNeTKu.

MosiBuNack BO3MOXHOCTb 406aBNATL K COeANHEHWUSM XryTa HaKkoHeYHUKU (KnemMmbl,
3aXXUMbl) U3 TEKCTOBOroO hanna unu n3 CnpasoyHvka CtaHgapTHbIE U3genus.
[obasnsemble getanu He oTobpaxaloTcs B COOpKe, HO y4UTLIBAKOTCA B cneumndukaumm K
cbopoYHOMY YepTEXY, a TaKKe B SNIEKTPOHHONM CTpyKType usgenms B JIOLUMAH:PLM.

MepepaboTtaH nHTepdelic komanabl Tabnuua coeduHeHul. [Ans BBOAA AAHHbLIX MO
MEXOIT04YHbIM M MOKOHTAKTHBLIM CBA3SIM NPeayCMOTPEeHbl OTAeNbHble MHTepdelchl.

B okHe Tabnuya coeduHeHUl NosiBUNACbk BO3MOXHOCTb B MPOLIECCE CO34aHUS HOBbIX
Tpacc npu Bbibope Ha4anbHOro N KOHEYHOro aapPecoB yKa3biBaTb KOMMOHEHTbI
HenocpeaCcTBEHHO B OKHE MOAENMW.

B c6opoyHOM vepTexe XryTa C NOKOHTAKTHbIMW CBA3SIMU MOXET ObITb ONUMOHANBHO
oTobpaxeHa ynpoLueHHast Tabnuua coeanHeHnn 4ns KOHTpons.

HopaboTtaHa CnpaBo4yHas cuctema.
WMcnpaeneHbl 3aMeyeHHbIe OLLINOKM.
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Omnuyus eepcuu 17 om eepcuu 16.2

KonHeepmop PdiF-KOMITAC

MosiBunacbk BO3MOXHOCTb MOCTPOEHNS TPEXMEPHON Mogenu cbopkm nevaTHOW nnaTol.
UcxoaHble gaHHble — channbl B popmatax PDF n PCB.

KoHeepmop eCAD-KOMITAC

1.

MosaBmnnacb BO3MOXHOCTL 3anOMUHaTL U yCTaHaB/IMBaTb «MNO YMOJTHaHUIO» NYTb K KaTanory
C TpeXMePHbIMMN MOOENAMA 9PN, ncnonb3dyemMbiMn Npuv NOCTPOEHNN pearnmMCTUYHbIX
MoAenen nevartHbIx nnar.

Mpun co3gaHum ycrnoBHOW rabapuTHOM Modenu neyYaTHon nnatbl BCe MOAENMN KOMMNOHEHTOB
Tenepb 3anucbiBatoTca B cOOPKY Kak nokanbHble agetanu. CosgaHne 6ubnmnotekn mogenemn
* 13d vickntoveHo.

|/|CI'IpaBJ'IeHbI 06Hapy)KeHHbIe OLUNGKN.

O6opydoeaHue: Kabenu u xxaymsol

1.

MosiBunack BO3MOXHOCTb NogbupaTtb BCNoMoraTenbHble MaTepuanbl (Tpyoku, onneTkn u
T.M.) C y4€TOM BHELLHErO AnaMeTpa NPOBOLHUKA UK BETBM XryTa, C unbTpaumen cnucka
MaTepmanoB No COOTBETCTBYIOLLEN BENNYMHE.

[o6aBneHa BO3MOXXHOCTb aBTOMATUYECKN (hOPMUPOBATL CMIMCOK YacTO UCMNOSb3yeMbIX
maTepuanos (M36paHHbIU Habop) 1 BbIGNMpaTb MaTepmanbl U3 3TOrO CrMcka.

Ana nHTterpaumm ¢ JIOLUMAH B coctaBe cbopku xryta Tenepb aBToOMaTUyeCcKku
dopmupyetca cnyxxebHoe xpaHunuwie (cable3Dinfo).

3 naHenn NHCTpYMEHTOB NPUNOXEHUSA UCKMNoYeHa koMaHaa lMepecmpoums mpaccbli

JKayma, TaK Kak oHa aybnupoBana aHanormyHble onepaummn B komaHae Pedakmupoeams
mpaccbl/Co30amb Modesib Kayma.

Peann3oBaHo aBTOMaTU4YeCKOE Ha3HayYeHne CBONCTBa HaumeHogaHue ona Tes, KOTOPbIMU
MOAENUPYHOTCH MPOBOLHUKN:

- MpW MOOENUPOBAHUN NOKOHTAKTHbIX COEANHEHN B HauMeHO8aHUU yKa3blBaeTCA Mapka
npoBoAa nnu kabens; y4acTku Xryta, rae npoxoguT Ny4ok NpoBOAOB, Nony4varoT
HaumeHosaHue «OBLWMNIN y4acTOKy,

- MpWY MOAENMPOBAHUN MEXNPUBOPHBLIX COEAMHEHWUIA BETBU XKryTa nonyyarT
HaumeHoesaHue, cocTosiLLee U3 CnMcka Mapok NPOBOAOB U MX KONMYECTBa.

WNcnpasneHbl 3ameyeHHble OLMGKM.

Omnu4us eepcuu 16.2 om eepcuu 16.1

KoHeepmop eCAD-KOMITAC

1.

Mpn cosgaHum TpexmepHon MOAEeNN nevaTHoM nnathbl fJo6aBrneHa BO3MOXHOCTb
3anoriHeHMs CBOMCTB KOMMOHEHTOB COOPKU AaHHbIMU, XpaHawmmuca 8 BOM-dainne.
HacTpoiika wabrnoHoB 3anofHEHMst CBOMCTB aHarormyHa HacTpovike wabroHoB
3anofnHeHuns rpad TEKCTOBOW KOHCTPYKTOPCKOW AOKYMEHTaLmMm B TEKCTOBOM KOHBEPTOPE.
dyHKUMOHaAN NpegHa3Ha4YeH 4nsa NonyYeHns AonoNHMTENBHON aTpubyTUBHON
NHGOPMaLUKN O COCTaBe M3OEeNnusa U3 TpexMepHon cOOpKM NeYaTHoON nnaTbl B
JIOUMAH:PLM.

[lo6aBneHa BO3MOXXHOCTb U3MEHEHUS MECTOHAXOXAEHNSI NANKN C MOAENAMU
3NeKTpopaanon3aennii Npu NOCTPOEHUN peannCcTUYHbIX Mogernen neyaTHblx nnar.

MCﬂpaBﬂeHbl BbISIBITEHHbIE OLLNOKM.
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O6opydoeaHue: Kabenu u xxaymsol

WcnpasneH psg owmnbok npu paboTte NpUnoXeHUst ¢ MogensiMm, B KOTOPbIX UCMOSb3YTCS
MaccuBbl.

Omnuyus eepcuu 16.1 om eepcuu 16

O6opydoeaHue: Kabenu u xxaymbi

1. JloGaBneHa BO3MOXHOCTb NPU MOCTPOEHUN TPACC XryTa y4nUTbIBaTb HE BCE KPUBbIE,
NOCTPOEHHbIE B COOPKE, a TONbKO T€ NTOMaHble, KOTOpPbIe SIBMSIIOTCS TPAEKTOPUSIMU 3TOTO
XryTa.

2. TlosiBunacb BO3MOXHOCTb CTPOUTb MOKOHTaKTHblE COeQUHEHWS BHYTPY MEXNPUOOPHOro
XryTa.
3. WcnpaBneHbl 3aMeYeHHbIe OLLIMOKM.

KoHeepmop eCAD-KOMITAC

1. B uuncno nogaepxunsaembix eCAD-cuctem BkritodeHa CAIMP Delta Design komnaHum
Eremex (ProSoft).

2. T[losiBunacb BO3MOXHOCTb MPOCTAHOBKN NO3NLMOHHBIX 0603HA4YEHUIA KOMMOHEHTOB Ha
accoumnaTUBHOM YepTexe, NOSTY4EHHOM C TPEXMEPHOMN MOAENY NevyaTHON nnaThbl.

Omnuyus eepcuu 16 om sepcuu 15.2

O6opydoeaHue: Kabenu u xxeymsbl

1. BpeMFI nony4vyeHus TpeXMepHOVI Modenu Xryta ymeHbLlnnochb B 3-5 pa3 B 3aBUCUMOCTU OT
CITOXHOCTW XKryTa.

2. Pa,D,I/IbeI n3rnba BeTBEN BHYTpU oéLwmx y4acCTKOB Ternepb TOYHO COOTBETCTBYHOT paanycam
n3rnba obLnx y4acCTKOB, 4YTO yny4dWwnno su3yaribHoe npeacraBneHune.

3. Bpewms nepebopa Tpacc B okHe KomaHabl Pedakmupoeamb mpaccbl/Co30amb mModesnb
JK2yma yMeHbLUMNOCh B HECKOMbKO pa3. Takke CyLeCTBEHHO YMEHbLUNITOCh BpeMS
paboTbl C Tpaccon npu NomMoLLM koMaHabl PeGakmupoeamb mpaccy.

4. CywecTBeHHO nepepaboTtaH nmnopt cnucka coeanHeHnn ns CAMNP KOMIMAC-3nekTpuk
(komanga Umnopmupoeampb u3 ECAD) B ananore Tabnuya coeduHeHul. [Nsi 3T0ro
ncnonbayetcs TOT e XML-dann, KoTopbln paHee NPUMEHANCS ANa nepegaym coctasa
anekTpuyeckux annapatos n3 KOMIMAC-3nekTpuk B Mmoaynb O6opydoeaHue. Kabenu u
Keymbil.

5. PeanusoBaHa BO3MOXHOCTb NEPEMECTUTb B BbIOPAHHbIN XKIYT OAHO UM HECKOSbKO
COeNHEHUN 13 cnucka, umnopTupoBaHHoro 3 KOMIMTAC-3nekTpuk.

6. PeanusoBaHa BO3MOXHOCTb yAaneHusi cpasy HECKONbKUX Tpacc M3 crnncka B guarnore
Tabnuya coeduHeHuUll.

7. B okHe Pedakmupoeamb mpaccbl/Co30amb Modesb Xayma peanv3oBaHa
BO3MOXXHOCTb BM3yaribHOro onpeaeneHnst Tex Tpacc, Anst KOTOpbIX N0 KakMM-TO NpUYMHaMm
He yKa3aHbl HayanbHbI€ UM KOHEYHbIE CETMEHTbI MO0 He BbibpaHa Mapka NpoBoAa.
Psagom ¢ Takon Tpaccon otobpaxaeTtcs 3Hak "#".

8. WcnpaBneH psig oWMGOK, BbISIBMEHHbIX B XOA€E OMNbITHLIX 3KCNnyaTauun n 6eta-
TECTUPOBAHUS.
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KoHeepmop eCAD-KOMITAC

[ob6aeneHa BO3MOXHOCTb aBTOMaTMYECKOr0 hOpMMPOBaHUS TabnumLbl COOTBETCTBUN
MeXay KOMMNOHEHTaMM nnaTthl U X TPEXMEPHBIMW MOLENAMUN, XPAHALLMMUCS B
CnpaBoyHuke CtaHaapTHble M3pgenus. [nsa atoro Heobxoanmo Hannyue ID PartLib B
aTpnbyTe KOMMOHeEHTa (K1, COOTBETCTBEHHO, B BOM-channe).

Omnuyus eepcuu 15.2 om eepcuu 15.1

O6opydoeaHue: Kabenu u xxeymsbl

1.

[o6asneHa komaHaa Konupoeams ceolicmea («Kucmo4ka») ona noCcTpoeHus
pa3BeTBNEHUSA NPOBOAOB K OTAENbHbIM KOHTaKTHbIM TOYKaM Ha MOAEensaxX
aneKTpoannapaTos.

ﬂ,06aBJ'IeHO aBTOMaTU4eCKoe NMOCTPOEHNE KKOHTAKTHbIX TOYEK» C agpeCHbIMU CCblJTKaMUn
Ha KOHUaXx npoBoAOB Ha C60p0'-IHOM yepTexXe XryTta npu NOKOHTaKTHbIX COeaNHEHUNAX.

MNosBnnacb BO3MOXHOCTL MCMNONb3oBaTb 3D-Kapkac Ans NOCTPOEHUS1 TPAEKTOPUI XryTa
(Hapsgy ¢ NpoCTpaHCTBEHHBLIMW NTIOMaHbIMK U crinanHamm). B TekyLuen Bepcum
MCNOMb3YKTCA TONBKO NPSMOMIMHENHbIE 3NIEMEHThI Kapkaca.

MosiBnnacb BO3MOXHOCTb penakTupoBaTb NpoBO4 UK kabenb Ansi MOKOHTaKTHbIX
coeanHeHun. PaHee coegmHeHne Heobxoanmo Obino yoandaTtb U co3aBaTb 3aHOBO.

KoHeepmop eCAD-KOMITAC

1.

Mpy nony4eHnn peanncTMyHbiX COOPOYHBbIX MOOENEN NeYaTHbIX NnaT nosBMnach
BO3MOXHOCTb BbliOOpa MoAdernen KOMNoHEHTOB 13 KopnopaTnBHOro cnpaBoYvHUKa
CranpgapTHble Usgenua (nnun ns bubnuotekn CtaHgapTHele M3genua). B ceoncTBa
KOMMOHeEHTOB aobaBndeTcsa ngeHTudunkatop obbekta n3 ombnmotekn.

CyLLeCTBEHHO yBenMYeHa CKOPOCTb MOCTPOEHNS YCIOBHO-rabapuTHbIX COOPOYHbIX
MOZENeNn NeYvaTHbIX NnaT 3a CHET MBMEHEHUST CTPYKTYpbl bubnmnoTtekn mogenen (13d), B
KOTOpOW pa3meLLarnTcs Moaenu KoMnoHeHToB. OQHOBPEMEHHO M3MEHNTOCHL OTODpaxeHne
HepeBa cOOpPKM: KOMNOHEHTbI C OANHAKOBLIMM KOprycamun o6beanHAKTCA B rpynbl.

K cBoncteam KOMMOHEHTOB B cOOpKke nevaTHOW nnaTthl 4o6aBneHo cBOMCTBO [103ULUOHHOE
0603HayYeHue, Kyaa aBToMaTtn4eckm 3aHocuTcsa nHdopmaumsa ns atpubyra 1o3uyuoHHoe
obo3HavYeHue KoMrnoHeHma, npuceansaemoro emy B eCAD-cucteme. COBMECTHO C
N3MeHeHuaMM No nn.1,2 370 NO3BONSIET CTaH4APTU30BaTL NPOLIEAYPY NONy4YeHus
nHcpopmaumm o coctase nsgenus B JIOUMAH:PLM 13 TpexmvepHon mogenun cbopku
neyaTHOro yana.

Omnuyus eepcuu 15.1 om eepcuu 15

Bbubnuomeka Kabenu u xxa2ymsbl

1.
2.

MpunoxeHne nepenmeHoBaHo B O6opydoeaHue:Kabenu u xa2ymsbi.

[obasneHa koMaHAa aKcnopTa ANMH aapeCHbIX COEANHEHUI NPU MOKOHTAKTHbIX
coeaunHeHunsax obpatHo B XML-chann, popmupyembin cuctemamm KOMIMAC-3nekTpuk n
E3series (Mcnonb3yetca Ans HTErpaLumm npunoXxeHuni).

HobasneHa dyHKUUA cosgaHms Tabnuubl NnpoBoaos (B Buae Tabrnuubl obwux coeOQuHeHuUl
no FOCT 2.702). B Tabnuue pasmelyaeTtca nHpopmaumsa no BCEM COEANHEHUAM
(o603HauveHne XryTa, HavarnbHbIN U KOHEYHLIN agpeca, MapkKMpoBKa COEONHEHUS: NMS
uenwu/curHana/noTeHumanbHOro yana, Tmn npoBoga/HoMep xunbl kabens, Tmn kabens.
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[aHHble OyHKUMM CYyLLeCTBEHHO NoBbIWatkoT cteneHb uHTerpauun ECAD- n MCAD-cuctem.
KHOMKun HOBbIX hyHKLMI fOB6aBNeHbl HA UHCTPYMEHTarnbHYO NaHens 6MbnmMoTekw.

Bubnuomeka koHeepmopoe daHHbIx eCAD-KOMITAC
1. Bbubnuorteka nepenmeHoBaHa B KoHeepmop eCAD-KOMIIAC.

2. PeanuaosaH BbIOOp Mogernen anekTpopaguokoMnoHeHToB 13 bubnuorekn
(KopnopatueHoro cnpaBo4dHuka) CtaHgapTHele Msgenus.

Bubnuomeka noddepxku hopmama PDF
Bbubnunoteka nepenmeHoBaHa B KoHeepmop PdiF-KOMIIAC.

UN3meHeHue KoMmiekma nocmaeku
M3 komnnekta noctaeku koHurypaumm muckrtodeH KOMIMAC-3nekTpuk. Tenepb ero
MOXXHO NpMoBpPeCTM Kak OTAENbHbIA NPOAYKT.

Omnuyus eepcuu 15 om sepcuu 14 SP1

Bbubnuomeka Kabenu u xa2ymsbl

1. [JoGaBneHa BO3MOXHOCTb MPOCTAHOBKN OTKITOHEHWI ANVH BETBEN XryTa Ha COOPOYHOM
yepTexe no OCT 95 1029-2003 (npnbopocTtpoeHne B 060poHHON oTpacnun). MmeeTca
BO3MOXHOCTb NPOCTAHOBKM OTKIOHEHMWI KaK BCEX NIMHENHBIX pa3MepoB Ha YepTexe, Tak U1
BbIOOPOYHO.

2. [dobaBneHa BO3MOXHOCTb BblboOpa pasaena ans pasMmelleHus o6bekToB cneundukanum
KOMMOHEHTOB 1 MaTepuarnoB XryTa.

3. PeanusoBaHa nepepgava ID PartLib v ID Material B gononH1UTenbHbIE KONOHKM 0O6BLEKTOB
cneundrkaumm, ecnm anekTpnu4eckne CoeguHUTEN B Xrytax BblopaHbl n3 CnpaBoyHuKa
CrangapTHble M3genus, a matepuarnbl K COEANHUTENSAM U XryTam — n3 CrnpaBoyvHuKa
Matepunansl n CopTaMeHTbl.

Bbubnuomeka koHeepmopoe daHHbIx eCAD - KOMIIAC (ecad.rtw)

1.  WcnpaeneHbl HekoTopble NpobnemMbl No3nuyoHnposaHna 3D-mogenen KOMNOHEHTOB NpuU
co3gaHnn peanncTUYHOM MOAENN NeYyaTHOM NNaThbl.

2. WcnpaeneHa owwubka cosgaHus akcnopTHoro IDF-chbanna B koHBeptope KOMIMAC-IDF,
KoTopas npusoauna Kk npobnemam umnopta B cucteMme AnbTuym [usanHep.

3. PeanusoBaHa nepegaya naeHtudukatopa ID Partlib n3 komnoHeHTOB nnaTthbl B
06BbeKTbI cneumdukaumnm.

Odomc ACKOH:

CaHkr-lNeTepbypr, yn. Ogoesckoro, Aom 5, nutepa «A»
Ten. (812) 703-39-34
E-mail: info@ascon.ru

ACKOH B cetn IHTEpHET:
http://www.ascon.ru
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Anpec Cnyx06bl TEXHUYECKOWN NOAAEPKKA:
E-mail: support@ascon.ru

Cant Cnyx0bl TEXHUYECKOWN NoaaepXKKN B IHTEpPHET:
http://support.ascon.ru

© 000 «ACKOH-Cuctembl npoektnpoBaHusy», 2023. Bce npaBa 3aluLLEHbI.
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