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O6uwee

1.  HoBble Bo3MOXHOCTM HacTponkn nHtepderca KOMMAC-3D:

— [losBunca pexmm HacTporkn nHTepdenca. B aTom pexmme MOXHO ynpasnsTb
COCTaBOM KOMaHZ Ha MMELLNXCS MHCTPYMEHTaNbHbIX NaHENsAxX 1 co3gaBaTb
nonb3oBaTtenbckne naHenu. Takke B 4aHHOM pexume AOCTYMNHbI OCTanbHbIe
BO3MOXHOCTM HAaCTPOWKN: M3MEHEHWe pa3mepa, NOMNOXeHUs NaHenen u ap.

Pexnm HacTporkn nHtepdenca MoXXHO 3anycTuTb komaHgon Hacmpoumsb
uHmepgelc N3 KOHTEKCTHOIO MeHto HCTpyMeHTanbHoM obnacTu.

- Paboune npocTtpaHcTBa UCKItoYeHbl. HacTpoika nHtepdelica Tenepb COXpaHAeTcs B
dann c pacwumpeHnem kset. B Hero BknovatoTcs cBe4eHNSA O pa3MeLLeHnn N cocTaBe
WHCTPYMEHTarbHbIX NaHesien, a Takke O pacnonoXeHnn naHenen ynpasnenus. ns
yrnpaBneHnsi HACTPOMKOM MOXHO UCNONb30oBaTbh KOMaHAbl CoxpaHumb HacmpoUKy,
3aepy3umb Hacmpoliky n C6pocumb HacmpoUKy U3 KOHTEKCTHOrO MEHIO
MHcTpymeHTaneHom obnactu.

2. [naBawllee NonoXXeHne NHCTPYMEHTArbHbIX NaHenen ctano HegocTynHo. MNaHenn MOXHO
pacnonaratb IMb6o B MIHCTpyMeHTanbHoM obnactu, nnmbo ¢ npukpenneHnem K
BepTuKanbHon rpaHuue okHa KOMIMAC-3D.

3. KHonka, pacnonoxeHHasa B Hayasne CTPOKM BKNagoK JOKYMEHTOB, MO3BOSISIET B Nt06GON
MOMEHT nepentn k CtapToBown cTpaHuue (paHee CTtapToBas cTpaHuua oTobpaxanach
NULLIb B OTCYTCTBME OTKPbITbIX LOKYMEHTOB). B CBA3K C 3TUM MKOHKA + Ha KHOMKE 3aMeEHEHa
MKOHKOW C n3obpaxeHnem goma.

4. [opaboTaHa HacTpolika oTobGpaxaemoro B [lepeBe MMeHn JOKYMEHTa Unn obbekTa: nvs
MOXeT BKIOYaTb 3Ha4YeHMs NoObIX CBONCTB 3TOro AoKyMeHTa unmn obvekta. [locTynHo
3agaHue nopsigka cnegoBaHusa CBOMCTB B MMEHW 1 BBOA Npedinkca nepen KaxabiM
CBOWCTBOM.

[aHHas HacTporika Npon3BoanTCcs B gnanore ®opmam umeHu e [Jepeee 0oKymeHma, B
CBSI3M C 4YeM 3TOT Amanor nepepaboTaH.

Kpome TOro, coopmat MMeHu Tenepb MOXXHO HAaCTPOUTb OTAENBbHO AN KaXaoro Tuna
AokymeHTa. Moatomy Ha Bknagke Hoeble 00KyMeHmbI O0LEero HaCTPOEYHOro agmanora
NyHKT @opmam umeHu e [lepeee OOKyMeHmMa VCKNIoYeH 13 obLiero pasgena v BKNOYEH
B pasgenbl, COOTBETCTBYOLLME TMNAM JOKYMEHTOB.

5. Y cBoicTBa 3Hak HeyKa3aHHOU wepoxosamocmu NosiBUNUCbL HOBbIE 3HAYEHUS:
- Cnocob obpabomku He ycmaHaenueaemcs 0/151 Yacmu rnosepxHocmedu,
- C yOaneHuem cnosi Mamepuana 05151 Yacmu nosepxHocmedl,
- bBe3 ydaneHus cnos mamepuana 0ss1 Yacmu noeepxHocmedll.
[laHHble 3Ha4YeHUs1 CBOMCTBA COOTBETCTBYOT 0603HAYEHMIO LLEPOXOBATOCTHU C
pobaBrieHneM 3Haka B CKOOKax.

6. B gwanore HacTpoOWKu BCMIbIBAOLLMX COOBLLEHNI BCE ONUMNN 3aMEHEHbI OOHON —
Ucnonb3zoeamsb yeHmp yeedomneHul Windows. Ecnv oHa Bknto4eHa, To Bce
BcnnbiBatowwme coobuieHna KOMIMAC-3D otobpaxatoTca B LeHTpe yBeJOMIEHNN
Windows.

7. WckntoyeHo pasgenbHoe ynpaBneHne annapatHbiM YCKOpPeHWeM Ans rpadonuyeckmx
AOKYMEHTOB 1 moaenewn. Beibop BapMaHTa OTPUCOBKM M KavyecTBa CriiaXXuBaHus
Npou3BOANTCA B Ananore YnpaesieHue cucmemou (Bbl3biIBAEMOM KOMaHAoN
Hacmpoliika — lMapamempsbl... — Cucmema — YnpaesieHue cucmemou) v
pacnpoCTpaHAEeTCsa Ha BCe TUMbl JOKYMEHTOB.



[nsa Bcex NpunoXeHuin, KpOMe BCTPOEHHbIX, J0BaBneHoO HOBOE COCTOsSHME —
lMpuocmaHoeneHo. [NpunoXxeHne NepexoanT B 3TO COCTOSIHNE, ecrnn BO BpeMsi paboThl
nepectaeT 6bITb 4OCTYNHA NULEH3NSA UNKU hann NpUnoxeHns (paHee B Takon cuTyauun
NpUnNoXeHne oTKIYanock). KomaHabl NpMOCTaHOBNEHHOMO NPUMOXEHUS OCTalOTCH
AocTynHbl. [Mpy BbI3oBE NOGOM N3 HUX NPON3BOAUTCA MOMbITKA NOAKIMIOYEHNS MPUIOXKEHUS.
Ecnu npuymHa NnpMocTaHOBKM YCTpaHEHa, NPUITOXXEeHNE NOAKIHYaEeTCs, B NPOTUBHOM
cnyyae BblaaeTcs coobLeHne O HEBO3MOXHOCTU MOAKIIOYEHMS.

Bo3MoXHbI Takke npuocTaHoBKa 1 BO306HOBIIEHNE paboTbl NPUMOXEHNS BPYYHYIO B
ananore KoHguzypamop.

TpexmepHoe modesniuposaHue

1.

MosiBunacbk BO3MOXHOCTb BCTaBku B COOpPKY mMogenu ns canna obmeHHoro goopmara
(IGES, STEP, Parasolid 1 gp.) kak KOMNOHEHTa HOBOro TUMNa — UMMNOPTUPOBAHHOIO
KOMMOHEeHTa. MMNopTUPOBaHHbIN KOMMOHEHT COXPaHSIET CBA3b CO CBOUM chanriom-
MCTOYHUKOM, YTO NO3BONSAET OTCNEXMBATb €ro U3MEHEHUS N BbINOMNHATL OOHOBNEHMS
BCTaBIEHHOro KOMMNoHeHTa. Npy HeobxoaMMOCTHM CBA3b C UICTOYHUKOM MOXHO pas3opBaTb,
B pesyrnbTare Yero MMMOpPTUPOBAaHHbLIA KOMMOHEHT NpeobpasyeTcs B NoKasbHy0 Mogerb
(oetanb unu cbopky).

MosiBunack Hoeasi komaHaa — lMosHoe ckpyaneHue. ns ee paboTbl 4OMKHBI ObITb
ykasaHbl TP CMeXHble rpaHu: ABe GokoBble U LieHTparbHasi. B pesynbTtate onepaumm
LieHTparnbHas rpaHb UcyesaeT, a GOKOBbIE rPaHN COEAMHSOTCS NOBEPXHOCTbIO, CEYEHNE
KOTOPOW B KaXXOO0W TOYKe SBNSIETCS OYroM, KacaTenbHOM K TPEM U3HaYarbHO yKasaHHbIM
rpaHam. [JocTynHO aBToMaTM4ecKoe pacrnpoCcTpaHeHNe NOSTHOroO CKPYrIeHNs Ha rpaHu,
kacaTenbHble Kk BbibpaHHbIM. KomaHaa HaxoguTcst Ha naHenv diemMeHmsbI mena.

MosiBUnace HoBas KoMaHaa BoccmaHoesnieHHas1 nogepxHocmb. JTa KOMaHaa co3faeT
NOBEPXHOCTL B Nnpeaenax TeopeTu4eckon noBepxHOCTU ykasdaHHOW rpaHn. KomaHga
HaxoauTca Ha naHenu loeepxHocmu.

HopaboTaHa komaHga O6onoyka:

- [losiBunacb BO3MOXHOCTb 3aaHus NPOU3BONbHON TOMLLMHBI AN1A Crios MaTepuana,
nobasnsemMoro Ha OTAernbHble, YyKa3aHHble Nonb3oBaTernieM, rpaHn NCXo4HOro Tena
(paHee Bcst 06OMoOYKa MMerna o4MHaKoOBYHO TONLWMHY). [py HEOBXOAMMOCTHY rpaHn ¢
OoTNMYaroLWencs TONLWMHOW MOXHO rpynnMpoBaTh, YTOObI 3a4aTh ANA HUX OOHY
TOJILLMHY.

- [ob6asneHa onuua Beibupamb kacamesibHble 2paHu. Ecnv oHa BknoyeHa, TO npu
yKa3aHuu rpaHy BbIBMPaoTCA Takke BCe rpaHn, rmagko CThbIKYIOLWMEC C yKa3aHHON U
Aapyr ¢ apyrom. Onuusa AencTByeT Npu yka3aHum rpaHen Ansa yaaneHusa n HasHavYeHus
MHANBUAYaNbHON TOMLWMHBbI.

HopaboTtaHa komaHaa Onepayusi Mo mpaeKmopuu:

- Ecnu pesynbtat onepaumm — BbrqumaHue vinu lMepece4eHue, TO CTaHOBUTCS
BO3MOXHbIM BbIOOp Tena, ABMXeHMe KOTOPOro no Tpaektopun obpasyet obbem,
BblYMTAEMbIN U3 UCXOOQHOTO TeNa MUnu nepecekaroLwmnincs ¢ HUM. 3To NO3BonseT
cMoenupoBaTth pe3ynbTaT MexaHU4eckon obpaboTkmn 3aroTOBKM pPeXyLLUM
WHCTPYMEHTOM (Hanpumep, dpeson) onpegeneHHon hopMbl.

- Ecnu TpaekTopusa npuHagnexuT NOBEPXHOCTU, TO CeYeHne (Mnu Tero) MoXeT
ABUraTbCs COrMacoBaHHO C HOpMarnblo K 3Ton noBepxHOCTU. COOTBETCTBYHOLLASA OnumMs
AOCTynHa, ecnu BblbpaH TMN ABnxeHns CoxpaHsimb y20J1 HaK/10Ha Vnu
OpmozoHasibHO mpaeKkmopuu.

B komaHoe Onepayusi no ceyeHUsIM ONsi Crny4as, Koraa 3CKu3 KpamHero ceyeHus
COAEPXMUT TONBbKO TOYKY, NOSIBUICA HOBbIN CNOCO6 NMOCTPOEHUSA 3fieMeHTa y 9TOro
ceyeHns — Kynon. Pe3ynbTaT ncnonb3oBaHus aHHOro cnocoba — takasa oopma
3NnemMeHTa, Npu KOTOPOW ero NOBEPXHOCTb BOMM3M KOHEYHOrO CeYeHust kacaTernbHa K
NNOCKOCTM 3cku3a. [ns yTouHeHMs opMbl CNYXUT KOSMPMOULMEHT, NSMEHAIOLLINA pagnyc
KPMBW3HbI NOBEPXHOCTU ANEMEHTA Y KpavHen TOYKN: YMEHbLUEHNE 3Ha4YeHUs
KoadhdpuumneHTa gaet bonee «ocTpyro» opMy (pagnyc KpMBU3HbI MEHbLLE), a
yBennyeHme — bonee «Tynyo» (paguyc KpMBM3Hbl BornbLUe).
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MosiBnMChL KOMaHAb!l ANA aHanu3a KpyBbIX Y MOBEPXHOCTEN:

- Tpaguk kpueu3Hbl. KomaHga paboTaeT € KpMBbIMU U CTPOUT ANSA HUX rpadmku
KpmBM3HbI. ['padunk KpMBU3HBI NpeacTaBnseT cobon rpadmyeckoe npencraBreHne
3HaYeHUN KPMBU3HBI/PaanycoB KPMBU3HBI MO HABoPy TOYEK BAOSMb KPUBOW NOCPEACTBOM
oTOBpaXkeHMs OTPE3KOB («UrM»), NEPNEeHANKYNAPHBIX K KPMBOW B 3TUX TOYKaXx. AnuHbl
OTPE3KOB MPONOPLMOHANbHbI 3HAYEHUSAM KPUBU3HBI: YEM ANVHHEE OTPE30K, TEM
fornbLue 3HaYeHNe KPUBM3HbI B aHHOWN TOYKE KPUBOMW.

- [Ipoeepka Kpueu3sHbl. KomaHaa paboTaeT ¢ KpMBbIMWU 1 MOBEPXHOCTSAIMU, HAXOAMUT Ha
HUX TOYKM MaKCUManbHON KpMBU3HbI (MUHUMANbHOIO pagnyca KpMBU3HbI), a Ang
KPVBbIX TaKKe — TOYKM NOKaNbHbIX 3KCTPEMYMOB KPUBM3HbI M TOYKK nepermba (ecnu
KpuBas nnockas). Kpome 3T1oro, nonb3oBaTterib MOXET yKasaTb MPOU3BOSbHYIO TOYKY
KPVBOW NN MOBEPXHOCTU ANSA onpefeneHns B Heil KPUBU3HBI.

- [lpoeepka HenpepbieHOocmu. KomaHaa paboTaeT C KpuBbIMU M onpeaenseT Tun
HenpepbIBHOCTU B TOYKaX MX CTblka. CTbIKYIOLWMMUCS CYMTAOTCHA KPUBbIE, PAcCTOAHME
MeXAy BepLUMHaMK KOTOPbLIX He MpeBbllaeT 3afaHHoro paauyca croika. [ns
HalAeHHbIX CTbIKOB OonpeaensaeTca TMn HenpepbiBHOCTU: Pa3pbie, CoenadeHue
eepwuH ¢ 3adaHHol mo4YHocmbio, KacamesnbHocmb ¢ 3a0aHHbIM OMKITOHEHUEM
no yeany, Fnadkocmsb ¢ 3a0aHHbIM OMHOCUMeEIbHbLIM OMK/IOHEHUEM 1o
Kpugu3He.

lMepeyncneHHble KOMaHabl HAXOOATCA Ha MHCTPYMeHTanbHoW naHenn JuazHocmuka.

PeaynbTaTbl paboTbl 3TUX KOMaHg coxpaHsaTca B mogenu. B [lepese mogenu oHm

oTobpaxarTcs B cneunansHom pasgene «JuazHocmuka» (BBepxy [epesa).

KomaHngaa lpoeepka nepeceyeHuli nepeMmeHoBaHa B lIpoeepka Kosnnusui v

3HaunTeNbLHO JopaboTaHa:

- [MosiBunock aBa cnocoba noucka Konnm3nm: Mexay BelopaHHbIMM obbekTamu (4ns
Kaxgoro o6bekta NpoBOAUTCA NPOBEPKa Ha nepeceyeHne C OCTanbHbIMKU) U MEXay
AByMSA Habopamu 06BHEKTOB (NPOBEpKa Ha NepeceyeHne NpoBoANTCS AN ABYX
HabopoB, HO HE NPOBOAMTCSA BHYTPM HABOPOB).

- Ob6bekTamu NPOBEPKM MOTYT ObiTb NOACOOPKN LEenMKoM. Npr 3TOM MOXHO BKITHOUUTD
UNWN OTKMOYUTL NMOUCK KOSNMM3UIA BHYTPM NOACOOPKN.

- [obaBneHa BO3MOXHOCTb KOHTPOMS MMHMManbHOro 3a3opa, T. €. Noucka nap
KOMMOHEHTOB, PAcCTOSAHNE MeXAY KOTOPbIMU MeHbLUe 3aaaHHoro. [Ana 6eicTpon unm
npeaBapuUTENbLHON NPOBEPKM 3a30P0OB MOXHO BKITHOUNUTL YNPOLLEHHbIA pacyeT.

- [obaBneHa BO3MOXHOCTb Noucka pe3bboBbIX COeAMHEHWUI, ANIEMEHTbI KOTOPbIX HE
noaxogAaT Apyr Apyry no napameTpam pesbbbl nnm no pasmepam. Ecnv aHanus pesbb
OTKIOYEH, TO pe3bboBble COeANHEHMS CHUTAIOTCA NepeceyeHnsMn Ten aetanen.

- [obaBneHa BO3MOXHOCTb CKPbITb OKPY)XEHME, T. €. OCTaBUTb Ha 3KPaHe TONbKO Te
006BbEKTDBI, MEXAY KOTOPbIMU HANAEHbI KONMN3UN.

- [JloGaeneHa BO3MOXHOCTb COXpaHEHUSI NapamMeTPOB NPOBEpPKUN (BbIOpaHHLIX OO BEKTOB U
3aJaHHbIX NapameTpoB) A4S NOBTOPHOro 3anycka. CoxpaHeHHble MPOBEPKN KONNU3Ni
oTobpaxkaloTcs B cneunansHom pasgene «JuazHocmuka» B BepxHen YacTu [lepeBa
NOCTPOEHUS.

- ¥YnydweHo npeacTaBrieHne pesynbTaToB paboTbl kOMaHAbl Kak Ha NaHenn
napameTpoB, Tak 1 B rpadoudeckon obnactu okHa.

- YpeamepHO ANUTENbHYO NPOBEPKY MOXHO NpepBaTh, LWENKHYB NO CCbIKe
OmmeHumb B OKHE UHOUKaTopa npolecca.

B mogenu noseunack pamMka BbigeneHuns. B uenom oHa aHanorvyHa pamke, kotopas
AOCTyNHa npu paboTte B rpamyecknx JOKyMeHTax: 06 bEeKTbl MOXHO BblAENATb KOMaH4amum
Pamkoli n Cexkyuwjeli pamkol 13 meHio Boidennumsb (06bekTbl 406aBNSOTCA K ke
BblAeneHHbIM) nnu 6e3 BbizoBa kKomaHA (npebiayliee BblaeneHne OTMEHSETCS; ABUXEHNe
Kypcopa crnesa Hanpaso CO3[aeT OXBaTbIBAIOLLYO pamKy, crpaBa HaneBo — CEKYLLYIO).
OcobeHHoCcTb paboTbl KOMaHg, Pamkol n Cekywel pamMkol B MO4EeNN — BO3MOXHOCTb
BKIOYNTb BblAeneHne 06beKTOB, MOMHOCTBIO 3aCNOHEHHbIX APYTMMU O6BbEeKTaMu.

Mpu BbIAENEHUN pamMKo MOXHO MCNONb30BaTh PUMLTPbI.

Ecnu TpebyeTca BblgenuTb KOMMNOHEHTLI COOPKKM (a He X rpaHu/pebpa/BepLUnHbI), Npy
3aJaHnN paMKu HYXXHO yaepxuBaTtb knasuwmn <Ctrl> v <Shift>.
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Bce komaHabl MeH0 Bbidenumeb, a Takke BblAeNeHNne paMmKon C MOMOLLbK MbiLUM MOXHO
MCnonb3oBaTb NOCME 3anycka KomaHza, TpebyLwmnx ykasaHnst ICXOAHbIX OOHEKTOB.
Hanpumep, Bbi3BaB KOMaHAy NOCTPOEHUS MaccuBa, MOXHO yKa3aTb KonMpyemMble 06beKTbl
paMKOn.

MNosBnnacb BO3MOXHOCTb HanNoXeHNa TEKCTYP Ha rpaHn TpexmepHon moaenu. [JaHHbIn

dyHKLMOHAN NO3BOMSET 3aMEHUTL CIOXHbIE B MOOENTMPOBAHUN 3IEMEHTLI (HaKkaTKu,

pucneHuns, nepdopaumm 1 T.Mn.) BU3yanbHO CONOCTaBMMbIMU M306paXeHUsIMU, KOTOpble

HaKnagblBalOTCs Ha COOTBETCTBYIOLLME NOBEPXHOCTU. Bnarogaps aTtomy moaenb

CTaHOBMUTCS «neryex», T. €. paboTta C Hen yckopsieTCcsa 3a CYET Toro, YUTo TpebyeT MeHbLue

pecypcoB KOMMbOTEpPA.

TeKCTypbl MOXXHO NMPUMEHSATL K KOMMOHEHTaM, Ternam Unn oTaenbHbIM rpaHaM. BHewHun

BMA TEKCTYPUPOBaAHHOW MOBEPXHOCTU ONpeaensioT Tpy napameTpa:

— COOBCTBEHHO TEeKCTypa — MMmuTauus ysopa,

- penbed — MMUTaUna BbINYKIIOCTEN N BNaavH,

- BbIpe3bl — MMUTaLUSA OTCYTCTBUS HEKOTOPbIX Y4aCTKOB NMOBEPXHOCTH, YTO co3gaeT
UNII03UN0 CEeTKM Unn nepdopaunm.

B koMnnekT noctaBku BxoguT HAabop TEKCTYp ANs cO34aHUA Taknx 3dEKTOB, Kak HakaTka,

pudneHue, ceTka, KWpNMYHas Knagka v ap.

YcnoBHoe n3obpaxeHne pe3bbbl, NOMUMO KapkacHOro LunuHapa, Tenepb BKYaeT
peanucTnYHoe n3obpaxKeHne — PUCYHOK pe3bbbl, HANMOXEHHBIN Ha LUNMHAPUYECKYIO UK
KOHWYECKYI0 rpaHb B npegenax afnHbl pe3bobl.

Mpun HeobxoaMMoCTM oToBpaXkeHne peanucTUYHOM pe3bbbl MOXXHO OTKMYUTL B Ananore
HaCTPOWKN YCNOBHOIo n3obpaxeHunsa pesbvbbl (Hacmpolika — lNapamempesbl... —
Cucmema — Pedakmop modesieli — YcroeHoe uzobpaxeHue pe3bbbl).

MosiBuNack BO3MOXHOCTb CO3[1aHUS MaccuBa Takux NIMCTOBLIX 31EMEHTOB, Kak pebpo
YCUINEHUs!, LUTaMMOBKa, OYpTUK, XKamnoau.

B komaHge Omeepcmue e s1ucmoeom meJie ctanu SOCTYMHblI CNOCO6ObI 3agaHus
nonoxeHus Mo cmeweHusim om 2 o6ekmoe, llo koopOuHamam Ha nnockocmu, 1o
koopduHamam U u V. Dckn3 C TOYKON B LIEHTPe OTBEPCTUS BonblUe He co3daeTcs.

B komaHOe YceyeHue noeepxHocmu NosiBUNNCL crnegyroLne BO3MOXHOCTH:

- BblbOp pe3ynbTata onepaumm: HoBasi NOBEPXHOCTb U yCeYeHne NCXOAHOM
NOBEPXHOCTH,

- MCMorib30BaHWe Tena/NnoBepxXHOCTM B KaYeCTBE YCeKaeMoro Unmn cekyLiero oobekTa
(paHee npu ykasaHuu Tena/noBepxHOCTN hopmmupoBancs UKCMpOBaHHbIN Habop
rpaHen, KOTOpbIA HE MEHSICSA NPW NEPECTPOEHNN).

Pamka BblaeneHus npu paboTe ¢ 3CKM30M Tenepb pacronaraeTcs B NNOCKOCTH,
napannenbHoi aKkpaHy (paHee MMOCKOCTbIO paMKy Bbina NoCKOCTb 9CKM3a, U3-3a Yero npu
NoBOpOTe MOAENN pamka npespalianach B napannenorpaMmm).

YcoBepLueHCTBOBaHa MHAMKALMSA COCTOSAHUS — BKITIOYEHO B pacyeT Ui UCKIMIOYEHO 13

pacyeTa — KOMMOHEHTOB M 06 bEKTOB MOZENN, a Takke ynpasneHme 3TMM COCTOSHUEM.

- Crano QoCTynHO UCKIMYEHNE U3 pacyeTa 1 BKIIOYEHNE B pacyeT KOMMOHEHTOB COOPKM
2-ro n nocneayoLmx YpoBHen (paHee 310 BblNo BO3MOXHO TOMbKO AS151 KOMMOHEHTOB
1-ro ypoBHS). 3TN UBMEHEHUNS OTPaXKalTCA NULLIL Ha TekyLlen cbopke u He
nepegarTcs B NoAcbopku, coaepxallime UCKMYEHHbIE/BKIIOYEHHbIE KOMMOHEHTbI.
Bo3BpaT KOMMNOHEHTa B UCXO4HOE COCTOSIHME (YCTAHOBMEHHOE AN Hero B channe
noacbopku, Kyaa OH BXOAMT) NpoM3BOAUTCS KoMaHaon Hacnedoeampb 13 KOHTEKCTHOMO
MeHI0 KoMnoHeHTa. Takum obpasom, Tenepsb B [lepeBe NOCTPOEHUs A1 KOMNOHEHTa
MOryT oTobpaxaTbCs crneayoLme 3Havku, NokasbiBaloLme COCTOSAHME BKIIOYEHNS B
pacyer:

- Hacnedyemcs - eknroyveH nnn Hacnedyemcsi - 8bIKSIOYEH — €Cn COCTOsIHUE
KOMMOHEHTa Takoe Xe, Kak B dpanne coaepallen ero nogcoopku;

- BknrodeH 8 pacdyem vinv AcknroYyeH u3 pac4yema — eCnv COCTOSAHME KOMMNOHEHTa
B TeKyLlen cOopke N3MEeHEHO No CpaBHEHUO ¢ dharnom nogcobopku.

- Y 06bekToB MOAEeNu 1 KOMNOHEHTOB COOPKM 1-r0 YPOBHS, COCTOSIHUE KOTOPbIX 3aBUCUT
OT BbIpaXKeHus, 3alaHHOro AN nepeMeHHon Mcknoyums u3 pacyema, B [lepese
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NoCcTpoeHus oTobpaxaeTcsa 3Ha4YOK BKsiroyeH @ pacyem o nepeMeHHouU v
UcknrodeH u3 pacyema no nepemeHHou. [locne wwenyka Mbllblo Ha 3TOM 3Ha4Ke
NnosiBNSAETCA MeHI0 C kKoMaHaon lMepelimu kK nepeMeHHOU — OHa aKTUBU3NpyeT
[MaHenb nepemMeHHbIX U BblAeNaeT CTPOKY C NnepeMeHHOn Mckmroyums U3 pacdema ona
AaHHOro obbekTa NN KOMMOHEHTA.

— [losiBunacb BO3MOXHOCTb UCKNIOYEHNS N3 pacyeTa U BKIIYEHNSA B pacyeT OTAenNbHbIX
KOMMOHEHTOB COOPKM, MOSTYYEHHbIX C MOMOLLIbIO MaccuBa (paHee NCKIHYeHne n3
pac4yeTa ftoboro Takoro KOMMOHEHTa 03HaYaro UCKNIYeHne BCEro Maccuea).

B onepaumsix MOXXHO MCMonb30BaTb 061aCTb 3CKM3a — 3aMKHYTYIO (OUTypY, OrpaHNYeHHYH
CTBIKYHOLMUMUCS U/UNKN NepecekaoLwmMMUcs NMHNAMK 3ckuaa. [Ons BbiGopa Tako urypsi
HY)KHO LLLENKHYTb MbILWbIO BHYTPU Hee. (PaHee 3ckM3 3aaeiicTBOBarcs B onepaumm
LIeNTMKOM, T. €. UCMONb30Banucb BCe €ro fIMHNUN.)

B onepauusix BblAaBnMBaHUst 4OCTYNEH BbIGOP HECKOMbKUX 0BnacTen, HO OHU AOSKHbI
NpUHagnexaTb OOHOMY 3CKU3Y.

[MpOCTPaHCTBEHHbIN KOHTYP, ABMAIOLWNACA CEYEHNEM OIS ONepauun Bbl4aBNNMBaHUSA Unn
BpaLLEHMs, MOXXHO peaakTUpoBaTh B MPOLIECCE BbINONHEHUS onepaunn. PegaktupoeaHne
KOHTypa 3anycKkaeTcs Len4ykoM Ha NMKTorpaMme nepep HaumeHoBaHMEM KOHTYypa B rnone
CeyeHue.

KomaHga PaccmosiHue u y2ou Tenepb paboTtaeT ¢ KOMNOHEHTamMu COOpKM 1 ¢ Tenamm —
n3MepsieT paccTosiHMe OT KOMMOHEHTa/Tena Ao ApYyroro o6bekTa unn pacctossHue Mexay
ABYMSI KOMNOHEHTaMu/Tenamum.

B komaHae Konupoeams 06bekmbi nosBunack onuusa Cobpams 2paHu rno UcxoOHbIM
ob6wexkmam. Ecnv oHa BKIoYeHa, TO NPU KOMMPOBaHUM CMEXHbIX FpaHen,
NpUHaanexalumx ogHoMmy Tery, Co3gaeTcss MHororpaHHasi noBepxHocTb. Ecnn onuus
OTKIMOYEHa, TO KONUS KaXkaoW rpaHun SBNAeTCA OTAeNbHON NOBEPXHOCTLIO.

MosiBunack BO3MOXHOCTb MOCTPOEHUSI MIIOCKUX Cnparnei ¢ NoMoLLblo kKoMaHabl Cnupanb
KOHM4ecKas. [1ns nonyyYeHunsi Nnockow cnupanu cregyeT BblibpaTb cnocob noctpoeHus Mo
qyucny eumkoe u ebicome nu6o Mo waay u ebicome v 3aaTb HYNEBYHO BbLICOTY.

Mpeobpa3oBaHne KOMNOHeHTa COOPKM B NoOKanbHylo Aetans (T. €. pe3ynbTaTt paboTbl
koMaHAbl B3ssmb 8 00KyMeHm) Tenepb MOXHO OTMEHSATb U NOBTOPATb.

B HwxHen yacTtn [lepeBa mogenu moryT otTobpaxartbcs NMbo oTHoLeHMs, NnMbo
napameTpbl 06bekTa, BblAeneHHoro B BepxHen yactu [lepeBa (paHee oTobpaxanucb
TONbKO OTHOLLEHUS). MNepeknoyeHe NPoM3BOANTCSA KHOMKaMM, PacnosoXXeHHbIMU Ha
pasgenurene BepxHen n HxkHen yacten [epesa.

B komaHaoe Toyka nepeHOCOM Tenepb MOXHO yKa3aTb TOMEYHbIN 0ObeKT aAng
onpegeneHns pacctosHus nepeHoca. CosgaBaemas Touka 6yaeT coBnagaTb C Npoekunen
BblOpaHHOro o6bekTa Ha HanpasneHne nepeHoca; opMNpyeTcs accolmnaTMBHas CBA3b
TOYKU C 9TUM OOBEKTOM.

YBenuueHa nponssogntenbHocTb pabotel KOMIMAC-3D:
- B pexunmMe OTOBpaKeHUsa cevyeHns Mmoaenu:
— YCKOpEH Bbl6op 00BHEKTOB,
— yCTpaHeHbl 3amefieHnsa Npu Havane BpaleHusa/nepemMeLLeHms Mogenu,

- npwu co3gaHum maccuBa (addekT Hanbonee sameTeH npu padbote ¢ 6onbLLIMMN

cbopkamu):
— YCKOpPEH BbIGOp 00BLEKTOB,
— YCKOp€eHO cpabaTbiBaHME MOACBETKM OOBEKTOB NO4 KypcopoM,
— yCTpaHeHbl 3ameieHns Npu Havane BpalieHus/nepemMeLLeHMs Mogenu,

- yCKOpeHa BCTaBka B cOOpKy KOMMOHEHTa ¢ pa3melleHnem Mo koopduHamam (3cpcexT
Hanboree 3aMeTeH, eCriv KOMMOHEHT ABNSieTCs cOOpPKOM ¢ 6ONbLLIMM YNCITOM
KOMMOHEHTOB NepBOro YPOBHS UMK NTOKanbHbIX MOoAenen),

- yCcKOopeHa BCTaBka B cOopky MakeTa (adpdekT Hanbonee 3aMmeTeH Npu UCMOb30BaHUN
mogenen, cosgaHHbix B KOMIMAC-3D Bepcun 18 n 6onee no3gHmx).

YnyuyweHa coBMecTUMOCTb ¢ Buaeokaptamm AMD B pexumMe oToOpaXKeHUsi ceveHus
Moaenu.



Ipaghudeckue AokymeHMbI

1.

B accouunaTtBHbIX BUaax aBToMaTU4ECKM CO34atnTCA:

- OceBble NMUHUM — A8 NPOEKUNA NOBEPXHOCTEN BpaLLLEHMs, OCU KOTOPbIX He
nepneHanKynsapHbl NNOCKOCTU NPOEKLUNA.

- O603Ha4YeHns LeHTpa — AN BCEX OKPY>KHOCTEN.

- CeTKM LeHTpOoB — ANA rpynn OKPYXHOCTEW, eCrnn COOTBETCTBYIOLLME rPYNMbl 0OBHEKTOB
MoZenu nony4veHsl C NOMOLLLI0 MaccuBa. B criyyae maccvBa no napannenorpammHomn
ceTke hopMmpyeTCca NMHEHas ceTka LLeHTPOB, a B Cryvyae KOHLEHTPUYECKOro
MaccuBa — KpyroBas (M HECKOSbKO KPYroBbIX CETOK, €CINW KONMYECTBO 3K3EMMNIISAPOB
no paguanbHoMy HanpasnieHuto 6onbLue 1).

HopaboTaHa komaHaa lMpoeKyUOHHbIU eud.

- KOMaHAa 3auukKreHa, T. €. Mocne co3gaHusa OgHOW Npoekummn (Hanpumep, B1aa cnesa)
aBTOMAaTMYECKM 3anyckaeTcs co3aaHne cneayoLlen Npoekumm Ha OCHOBE TOrO Xe
©asoBoro Buaa,

- pobaBneHa BO3MOXHOCTb NMOCTPOEHMS U3OMETPUYECKUX NPOEKUMIN — A58 3TOro Kypcop
Heobxoaumo nepemMeLyaTb No guaroHanu ot 6a3oBoro BMAaa.

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

co3daHus Buga ¢ Mogenu, npyyemM B kadectse 6a30BOro Buaa Anst 3To KOMaHabl yxxe

BblIOpaH TOMbKO YTO CO34aHHbIN BUA C MOLENM.

PaclwvpeHbl BO3MOXHOCTH paboTbl C pa3pbiBaMun BUAOB:

- B komaHge Pa3spbie euda BBELEH PEXUM peaaKTMpOBaHMS, NO3BONAOLWMI YOansaTb
y4acTKu NNUHWIA pa3pbiBa, a Takke KOPPEKTUPOBaTb UX AMMHY.

- BoccTtaHoBUTb NepBOHaYarnbHbIA BUA IMHUA pa3pbiBa MOXHO Kak A5 BCEX pa3pbliBOB
cpasy (komaHgon BoccmaHoeumsb JIUHUU pa3pbiea B KOHTEKCTHOM MEHIO BMaa,
BblaeneHHoro B [lepese), Tak u Ans BbibpaHHOro paspbiBa (KHoMkon BoccmaHoeumb
Ha NaHenu napaMeTpoB B pexume peaakTMpoBaHUS paspbiBOB).

MosBMNack BO3MOXHOCTb MHAMBUOYaNbHOIO 3a4aHnsa TOYHOCTU pa3Mepa — A 3Toro
cnyxuT cnucok Konuyecmeo 3Hakoe nocre 3ansmou Ha aHeny napaMeTpoB npu
co3gaHun/peakTMpoBaHUmM pasmMepa.

HacTpoiika npymeHuMa TONbKO Ana pa3MepoB C aBTOMaTUYeCKu onpeaeneHHbIM (a He
BBEEHHbIM BPY4YHYI0) 3HaYeHMeM. Ha yrnoeoi pasmep gaHHas HacTpoiika BnusieT, ecnu
€ro 3Ha4YeHne BblIPAXKEHO AECATUYHOW APOObIO.

MosiBMNacb BO3MOXHOCTL CO34aHMUs1 MECTHOMO pa3pesa B Bnge, KOTOprIz ABINAETCA
BbIHOCHbIM 3JTEMEHTOM.

MosiBuNack BO3MOXHOCTb CUHXPOHU3aLUMM HEYKa3aHHOM LLIEePOXOBaTOCTU B
accoumaTMBHOM YepTexe 1 Modenu: ecnu nepefaHHas U3 MOAenu HeykasaHHas
LIepOXoBaTOCTb Oblfa N3MeHeHa B YEPTEXE, TO B €e KOHTEKCTHOM MEHIO CTaHOBUTCSH
AOCTynHa komaHaa CuHxpoHu3upoeame. [locne Bbi30Ba 3TOW KOMaHAbl BO306HOBMASETCA
nepegava 3Ha4yeHUN CBONCTB 3HakK Heyka3aHHoU wepoxoeamocmu v Mapamemp
HeyKa3aHHOU Wepoxosamocmu N3 MOAENN B YepTeX.

B komaHgax Aemooceeasi 1 Oceeast JIUHUST MO 08yM MOYKaM MNosiIBUNCSA
nepekntovatens OQuHakoeble ebicmyrbl. OH NO3BONSET OTKA3aTbCA OT OANHAKOBON
ANVHBI BbICTYNOB Ha 060MX KOHLAaX OCEBOW NMHMKN U 3a4aTb A8 KaX40ro BbiCTyna
COBCTBEHHYIO ANUHY.

B KOHTEKCTHYIO NaHenb, kKoTopas oTobpaxaeTcs Npw BbiAeNEeHNN B acCOLUMaTUBHOM
yepTexe NPOEKUNOHHBIX 0603HAYEHMI 1 aBTOMATUYECKM CO34aHHbIX OCEBbIX JIMHUMN,
nobasneHa kHonka Ckpbimb. OHa OTKIOYaET NoKa3 BblaerneHHbIX 00bekToB. [Ans
BKIMIOYEHMSA 06BHEKTOB cneayeT BOCNONb3oBaTbCcA KomaHaon Bud — lMokazamb
CKpbImbie 0603Ha4YeHuUsl.



Paboma co cneyugukayueu

B onucaHuu cneumdmkaumm Ana Yeprexa MOXHO 3a4aTb KONMYECTBO UCTIONHEHWA. JTa
BO3MOXHOCTb JOCTYMNHA, ECN B OMNMUCaHWe BXOAUT CTUMb FPYMNMnoBoi cneumdmKaLum.
PaHHee ans Toro, Ytobbl M3MEHUTL KONMMYECTBO MUCMOMHEHUI B YepTexe, Heo6XoauMo
OblNo OTpeaaKkTMPOBaTh BXOASALLMIA B ONUCAHME CTUMb crieumduKaumm.

Umnopm u akcnopm

1. TMosiBunacb BO3MOXHOCTb aKcnopTa 0603Ha4YeHU (MMHUK-BBIHOCKN, 6asbl, AOMYCKU (hOpMbl
n pacnonoxeHusi n ap.) B popmatbl STEP 1 JT 1 nmnopTa nx us atux opmatos. [Npu
nmnopTe 0603Ha4YeHNs1 MpeobpasyoTcs B MaKpO3SIEMEHTbI, COCTOSILLME U3
reoMeTpudeckmx o0 bEKTOB U TEKCTOB.

2. [pn nmnopTte cbopouHbIXx Mogenen us opmatos STEP, IGES, JT moxHo BbibpaTh
cnocob co3gaHunsi KOMMOHEHTOB: B BUAE CaMOCTOATENbHbIX MOAENen, KoTopble
3anucbiBaloTCH B OTAENbHbIE havinbl, UK B BUAE rokanbHbIX MOAENen, KOTOpble XpaHSaTCA
BHYTpY channa cbopkn. Beibop HYy)KHOMO BapnaHTa NpOM3BOAMTCA C MOMOLLbIO oMLK
Co30asamb ¢halisibl KOMITOHEHMO8, NOSABUBLLENCS B AManore HaCTPONKM umnopTa u3
nepevncneHHblix opmMaToB.

lpunoxeHus

1. Banbl u MexaHu4eckue nepedayu
— [eHepauna TpexmepHbIX Mogenemn

PeanunsoBaH MexaHn3M COXpaHEHNSA reHepupyeMbiX TPEXMEPHbIX Moaernen B
npegonpeneneHHbin ann. Hactponka uMmeHn danna nHamemayanbHa Onsa Kakaomn
Moaenu. [JaHHbIN MexaHu3m NOo3BONUT aBTOMaTUYECKN 3aMeHAaATb 3D-moaens B
cbopke npu n3amMeHeHnn reomeTpun 2D-mogenmu.

3anucb macchl B WTamMn nocne reHepaunn 3D-moaenu

ObecnedveHa reHepauma MoAenen YepBAYHbIX peek

O6ecneyeHa reHepaumst Mogenemn YepBsyHbIX dpes

Mpun reHepaLmm KOHUYECKNX KOMEC C KPYroBbIM 1 TaHreHumarnbHbIM 3y6oMm, a Takke
rMNongHbIX Konec obecnevmBaeTcs co3gaHne MOAENN Koneca ¢ pasmepamu,
MaKkcMMasibHO COOTBETCTBYIOLLNUMM PACHETHLIM.

— CosgaHue yepTexen

PeanusoBaHo NnocTpoeHne HeBUOUMOrO LLNOHOYHOro nasa. PaHee, ecnu LUMNOHOYHbIN
nas pacnonarancsa nog yrrnom 90°, To ero He 661110 BUOHO HA OCHOBHOM BUAE U HE
ObISTI0 BO3MOXHOCTW NPOCTaBUTb pasMepbl €ro pacrnonoXeHus.

PeanunsoBaHo MacluTabrpoBaHMe BbIHOCHOMO 3fiEMEHTa CeYeHUs 3yb4aTom pemnku.
[opaboTaHbl BIHOCHbIE 9NeMeHTbl NMPSAMOBOOYHbIX LWNLEBBLIX cCoeanHeHun. [1na Bcex
cnoco60oB LeHTPUPOBaHUSA U UCNonHeHu gobasneHo 06o3HavYeHne Hanbonee 4acTo
NpUMEeHseMbIX NapaMeTpoB LLEPOXOBATOCTMU.

[opaboTaHo nocTpoeHue KBagpaTHbIX U LWECTUrPaHHbIX cTyneHen. CaenaHo OKHO
Ansa Bbibopa BapnaHTa OTPUCOBKKU CTyneHn B Mogenu. CTyneHn moryT 6biTb
NOCTPOEHbI C MOBOPOTOM. PeannM3oBaHO NOCTPOEHME BHYTPEHHEN LWIECTUIPaHHOM
CTYNeHWN 1 KBaapaTHOW CTyNneHn ¢ dpackamu.

LLINOHOYHbIN Na3 Ha BHYTPEHHEM KOHTYpE CTano BO3MOXHO CTPOUTb C AMNHOM
MEHbLLEN, YeM ANMHA CTYNeHn (NPUMEHSETCS B MMYXMX OTBEPCTUAX).

[obGaeneHbl hacku n ckpyrneHns Ha bypTukax LENHbIX 3Be3404eK, TepMoobpaboTka
Ha BbIHOCKe nNpodunsa 3Be3004kK. [1Ba BapuaHTa pacyeTa LenHbIxX nepegayd: Yucno
3BEHLEB U MEXLIEHTPOBOE pacCTOSHUE.

[o6aBneH 4ONONHUTENbHbBIM BapUaHT NOCTPOEHMSA LUMNOHOYHbIX Nna3oB no FOCT
9472-90 KpenneHne NHCTPYMEHTOB Ha OrnpaBKax.

[o6aBneH NpoBepoYHbIN pacyeT Ha MPOYHOCTb LNMLEBbLIX MPAMOBOYHbIX,
SBOJSILBEHTHbIX U TPeyrorbHblX coeanHeHun. Pacyet BoinonHaetcs no FOCT 21425
75. MeToguka pacyeTa yuuTbIBaeT TUN nepeaayun, CBA3aHHON CO LUMMLIEBBIM
coefIHEHNEM, Harpysku 1 Ko nuneHTsl, AENCTBYOWME B KaXO0W nepegaye.
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- PeanunsoBaHO NOCTpOEHNE NHCTPYMEHTaNbHbIX KOHYCOB pa3HbIX TUMOB U
COOTBETCTBYHOLUUX UM LIEHTPOBbLIX OTBEPCTUIN, ECIM OHN C HUMW NMPUMEHSAIOTCS.

- [lopaboTaHbl BbIHOCHbIE 3M1EMEHTbI Ha Npodunn pe3bb (TpaneuengansHON,
YNOPHOW, MNTYEBOW U MOAYIbHON). [pocTaHOBKa AMaMeTpPOB TpaneuemaanbHoOu n
ynopHow pe3bb ¢ gonyckamu (B cucteMy BBeAeHbl 6a3bl 4OMYCKOB Ha 3T pe3bbbl).

PacuyeTbl MexaHn4ecknx nepenay

- PaspaboTtaH Mogynb reoMeTpruyecKoro pacyeta 1 NoCTPoOeHMEe YepBAYHO-PEEYHOM
nepepaun (QunuHopuyeckuli yepesik-3y64amas pelika). [Nepegadya aHanornyHa
OpPTOroHarnbHON YepBAYHON Nepedaye, TONbKO BMECTO KOCO3yHoro Koneca B HEN
paboTtaeT Koco3ybas penika.

- PaspaboTtaH Mogynb reoMeTprMyecKoro pacyeta u NoCTpoeHne YepBAYHO-PEEYHOMN
nepepauv (QunuHopuyeckuli Yyepesik-HYepesiyHas pelika). YepBa4HO-peeyHble
nepegadn 4acto NPMMEHSIOTCA B NPUBOAAX TSPKENbIX METANMOPEXYLLNX CTaHKOB.

- B pacuet uenHbix nepegay BBeAeHbl ABa BapmaHTa Nno pasHbIM MeToaukam (41cno
3BEHLEB M MEXLIEHTPOBOE pPacCTOSHME).

- OGecneyeHa koppekTHasa paboTta npunoxeHus npu 6onblion 3arpyske KOMIMAC-3D.

- B pacuetax 3ybuaTtbix nepenay, rae B pesynbTaTe NPOEKTUPYITCS LMNMHAPUYEcKMe
LUEeCTepPHN BHELLUHEro U BHYTPEHHEro 3auenneHns, 4onyckaeTca BBo4 AnameTpa
BEPLUWH, 3HA4YeHNe KOToporo BorbLue (451 WeCTepeH BHELLHErO 3auenieHms) nnm
MeHbLUe (4Nsi Konec BHYTPEHHEro 3aLenfieHnst), YeM pacyeTHbIN JuameTp BEPLUMH
Ha BenuuuHy 2*(C-0,1)*Mn, roe
- C — koabdpUUMeHT pagmansHoro 3asopa,

- Mn — moaynb nepeaayun.

Takom Npnem MOXET NMPUMEHATLCS, €CNU HEOBXOANMO YBENMNYNTL KOIDPULNEHT
nepekpbITUA nepeaayn, Ho Npu 3TOM crneayeT BHUMATENbHO CNeanTb 3a
nNpoBepoYHbIMK KpuTepusiMn. OCOBEHHO — SAABNEHUSA 3a0CTPEHUS U MHTepdepeHLnN.

MexaHuka: AHUmMayus

MosiBunack komanaa Jo6asumsb uHeepmMupoOB8aHHbIe waau.

KomaHnga npegHasHadveHa ansa oyobrnvpoBaHus BCEX YxKe BBEAEHHbIX LaroB cueHapus B
obGpaTHOM nopsake C aBTOMAaTUYECKUM M3MEHEHNEM HanpaBreHus BCeEX OBWKEHUN U
o6paTHbIM U3MEHEHNEM NPO3PAYHOCTM KOMIMOHEHTOB.

KomaHnagy pekomeHayeTcs Mcnonb3oBaTh AN aHMMUPOBaHUS 0bpaTHOM «COOPKM»
nagenus, ecnu «pasbopkay caenaHa Ha npeablayLwunx warax.

[o6aBneHa kKomaHaa OTKIOYEHUSA COMPSHKEHUI AN KOMMOHEHTOB, BbIOPaHHbIX Ha
ware cueHapus. CoCTosiHMe CONpsiKeHMN 3anoMmMHaeTcsa Ha BbIbpaHHOM Liare.

Y KOMMOHEHTOB, BbIOpaHHbIX Ha LWare, aBTOMaTUYECKN OTKNoYaeTca «ukcaumnsay
(ecniv KOMMOHEHTLI HUKCUPOBAHbI).

Ha ynpaBnstowyto naHenb Bocnpou3seaeHus gobasneHa onuusa Bosepam e Hayvasio.
BknoyeHHas onuuns no3BonseT aBToMaTU4eCKM BEpHYTb COOPKY B HayanbHoe
COCTOSIHME MOCIe OKOHYaHUSI BOCMPOM3BeEeHUS.

HopaboTtaHa CnpaBo4Has cucTema.

McnpaBneHbl HekoTopble OWNBKKM, BbiSIBNIEHHbIE B NpoLecce aKcnyaTauuu.

O6opydoeaHue: MemannokoHCmMpyKyuu

[opa6boTaHa komaHga Mnacmunxa. JobaBneHa BO3MOXHOCTb NOCTPOEHUS NIIACTUH MO

UMEeLLMMCA rpaHmLam, a Takke onuusa NMiaomyoe npuMbiKaHUE;

JobaBneHbl KoMaHabl:

- Pa36bumsb nnacmuHy. KomaHga npegHasHadveHa ans pasbueHnst nnacTuHbl Ha
4YacTu; B KQ4eCcTBe rpaHuL, MoryT BeicTynaTb pebpa, rpaHu, NPOCTPaHCTBEHHbIE
KpWBbI€, MNNOCKOCTWN, MOBEPXHOCTUN, SCKN3bI;

- [lpokon. KomaHaa npegHasHavyeHa angd co3fgaHus Bblpe3oB B NiacTMHax, pebpax
KECTKOCTU 1 Npounsax M3 nornockl. Peann3oBaHbl Bblpe3bl MO4 CUMMETPUYHbIE U
HeCUMMETPUYHbIE NONOCOOYNbObI, PABHOMOSIOYHbIE M HEPABHOMOSOYHbIE YrONKOBbIE
npocpunu;

- [Mosicok. KomaHaa npegHasHavyeHa angd NoCTPOEHNS 3NIEMEHTOB YCUIEHMS
KOHCTpYKLMI. [MpeaycMoTpeHa BO3MOXHOCTb MOCTPOEHMsI NOSICKOB ¢ 06paboTkoM
TOPLIOB.



- 3adenka. [o3BONSIET NOCTPOUTL 3aA€erNKy — NMacTUHY NO rpaHuLam nNpokona.
3apgenka co3faeTcs, ecriv 9To NpeaycMOTPeHO BO doparMeHTe npokora A8 JaHHOro
TMna Bblpe3a. dPparMeHTbl MPOKOMOB BXOAAT B KOMMMEKT NocTaBku MpunoxeHus.
B0o3MOXXHO MOCTpOEHME NOSb30BaTENLCKOW 3a4enKn Npu BbINOSIHEHUN TpeboBaHWi K
dparMeHTy NpokKona n 3agenku.

- lnacmuHa no 2paHu. MN03BONSET CTPOUTL NACTUHY, NOBTOPSIOLLYIO (hOpMY rpaHu.
Ecnn B rpaHu nmetoTca 0TBEPCTUSA, TO NNacTMHA Takke CTPOUTCHA C OTBEPCTUAMM.
lMnactnHa pacnonaraeTcsi Ha rpaHw.

MexaHuka: lpyxuHbi

- [pwn pegakTMpoBaHUN TPEXMEPHON MOAENN MPY>KMHbI Tenepb oTobpaxaeTtca NMNaHenb
napamMeTpoB, CoAepXKalllast AaNIEMEHTbI YpaBIieHMsi MPOLLECCOM PeAAKTUPOBaHUS.

- [Jo6GaeneHna uHTerpauus ¢ MNMonnHom:MDM.

- [JHopaboTaHa yHKUMOHANBHOCTL BbIBOAA TEXHUYECKUX TpeboBaHmi.

O6opydoeaHue: Pazeepmku
[lo6aBneHbl KOMaHAbI:

- TpoliHuk pacmpy6HbIU;

- Kpecm pacmpy6HbIU;

- Tpyb6a nnockooeasnbHasi;
lMpoghunb npsiMmoy20sibHbIL.

O6opydoeaHue: CeapHble cOeQUHeHuUs

- B komaHge O603Ha4YeHue ceapHo20 wea AobaBreHbl crnegyoLmne BO3MOXHOCTH:
— co3aaHue ycrioBHoro o6o3HaveHus ceapHoro wea no FOCT 14098-2014,

— CO3[aHue CCbINKM Ha BbIHOCHOWN 3NIEMEHT.

- KomaHpa lMpumeHums ceolicmea 0603Ha4YeHuUll u3 napamempoes paboTaeT B
MOZENN N rpacpn4eCKOM JOKYMEHTE.

— B gwnanorax lMapamempsb! ceapHo20 wea komaHabl KoHecmpykmueHbie asieMeHmbl
ceapHbix weoe, O603HayYeHUe cmaHOapmHo20 ceapHo20 wea no F'OCT n MeHto
nonsa Tekcm o0603Ha4YeHuUs1 NaHeNN NapaMeTpoB kKoMaHabl O603Ha4YeHuUe ceapHoO20
wea fobaeneHa BO3MOXHOCTb MPOCMOTPa CTaHAAPTOB HA KOHCTPYKTUBHbLIE 3NTIEMEHTDI
cBapHbIx WeoB. NogpobHasa nHhopmaumsa B danne ...\Libs\WeldConnect\DataWeld\Stan-
dartPdf\StandartPdf.txt.

- WcnpaBneHbl HaaeHHbIE OLUNOKN.

Koueepmep ECAD-KOMIIAC
[loGaeneHa BO3MOXXHOCTb aBTOMaTMYECKOro Noncka COOTBETCTBUS 3anncu KOMMOHEHTA
N ero TpexXxMepHoOn Mogenu Npy NOCTPOEHNN PeanucTUYHOM MOAenu nnaTbl.
Mocago4yHoe mecTo B Bubsiuomeke nocado4yHbix mecm ECAD-cucteMbl MOXET ObITb
aBTOMaTMYECKM COMOCTaBSIEHO TPEXMEPHOM MOAESIM KOMMNOHEHTa — nMs dhanna
MOZENn JOMKHO COOTBETCTBOBATbL MMEHM NocagovHoro mecta. dannel mogenen
MOXHO pa3MeCTUTb Ha CETEBOM pPecypce B OOHOW Marnke unv BO BMOXEHHbIX Nankax.

- [JopaboTtaHa CnpaBo4Has cuctema.

O6opydoeaHue: Kabenu u xxaymsol

MpunoxeHune cyLecTBeHHO nepepaboTaHo.

— TpaekTopun-mapLlpyTbl 3MEKTPUYECKNX COEOUHEHUI Tenepb AOIMKHbI CO34aBaTbCs He
NoOMaHbIMK, a cnrnanHamu.

— [1ns nocTpoeHus TpaekTopuin BBEAEHA cneunanbHas KoMaHaa NpUIioXeHus.

- [JobGaeneHa koMaHaa pasgeneHus crnnanHa-TpaekTopun Ans co3aaHnsa OTBETBIIEHUN.

— Tpaccbl npoBoaoB, kabenen n obLLMX y4acTKoOB Ternepb CO34at0TCA B BUAE KKOHTYPOBY,
a He HOBbIX NPOCTPAHCTBEHHbIX KPUBBIX, NO3TOMY Nto60e N3MEHeHne TpaekTopumn-
MapLlpyTa aBTOMaTUYECKN NPUBOANT K KOPPEKTHOMY NMEPECTPOEHMIO Tpacc.

- [oGaBneHo HeCKONbKO HOBbIX BapMaHTOB MOAENNPOBAHUS XKIYTOB, B TOM YMCIe
WHTepaKTMBHas Npoknaaka NpoBoAHNKa 6e3 npeaBapuUTEenbHOro NOCTPOEHUST KPUBBIX-
TpaekTopun.

- [losiBunacb BO3MOXHOCTb peXnMa COBMELLLEHNST MEXNPUOOPHDBIX U MOKOHTAKTHbIX
COENHEHUNI, NPU KOTOPOM BETBb XKryTa MexXnpubopHOro coeanHeHnst COCTOUT 13
OTAENbHbIX NPOBOAOB UMW XUIT MHOTOXWUIBHOMO Kaberns, NMOCTPOEHHbIX MeXAay
KOHKPETHbLIMW KOHTaKTamun KaberbHbIX YacTel CoeanHNTENEN.
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10.

W3 cocTtaBa npunoxeHus ucknovyeH KoHeepmep npoekmoe Cable3D e eepcuro 18.0.
BmecTo Hero B npunoxeHne gobaeneHa kKomaHga KONnMpoBaHUsa/nepemMeLLeHns
KPVBBIX-TPAEKTOPUIA N3 OCHOBHOWN COOPKM M3gennsa B NoAcOopKy BbIGpaHHOMO XryTa,
nnbo 13 nogcbopkn OAHOrO Xryta B NoAcOOPKY APYroro XryTa.

B okHe Tabnuya coeduHeHull nobaBneHa kKOMaHaa NepeMeLLEHNS SNEKTPUYECKNX
COEQMHEHWUI N3 OQHOrO XryTa B APYron, a TakKe UCKITHYEHMS SNEKTPUYECKNX
COeaMHEeHWU 13 BbIBpaHHOrO XryTa.

B aTOM X€ okHe nosiBunacb KOMaHga NoCTPOEHMUS NIMHUIN 3NEKTPUYECKNX CBA3EN NS
BblEMEHHbIX B CIMCKE COEOVNHEHUI; MMHMUN CBA3EN BbINOMHATCA KaK CnfanHbl No
ABYM TOuKaMm.

PeannsoBaHa komaHga rpynnoBOro U3MeHeHus Tvna npoBoAa A1 BblAENEeHHbIX B
cnucke coeguHeHui. llocne nameHeHns Tuna NPoBoAa aBTOMaTUYECKN
nepecTtpavBaeTcs 1 TpexMmepHasa MOAENb XryTa (ecrnv oHa yxe bbina cosgaHa).
MosiBunacb BO3MOXXHOCTb Ha3HauuTb Nobyo Noacbopky OCHOBHOM COOPKM nsgenus
XKrytom/kabenem. PaHee co3zpaHme noacbopkm XKryt/kabenb 6b110 BO3MOXHO TOMNbKO B
uHTepdence «llepedeHb aNEeMEHTOBY.

[o6aBneHa BO3MOXHOCTb aBTOMaTU4ECKOro Bblbopa TpexmepHOn Moaenu
anekTpoannaparta ans 3anucu B lMepeyHe anemeHnmos, ecnv lNMepevyeHb 3nemMeHmMos
chopmupoBaH 13 akcnopTHo-umnopTHoro XML-caina ECAD-cuctemsl, u ecnn B XML-
danne nmeeTcs ccbifnika Ha UMSA danna Moaenu.

MosiBunack komaHaa popmmpoBaHma CrneumdukaLmm Ha XryT HenocpeaCcTBEHHO Mo
TpexmepHon mogenu nagenus, 6e3 cosagaHma cOOpPOYHOro YepTexa XryTa.
CyuwectBeHHO — npumepHo B 10—15 pa3 — yBenn4yeHa CKOpOCTb MOCTPOEHUSI MOOENN
XryTa, 4TO 0COBEHHO 3aMEeTHO Ha XryTaxX C HECKOSTIbKUMU COTHAMU COEAMHEHUN.
CospgaHa HoBas CnpaBoyHas cuctema ¢ Mmetogosnornen «buicTporo ctaptay,
noAroToBMNEHbI BUAEOPOSMKM MO HOBbIM BO3MOXHOCTAM NMPUIOXKEHWS.

O6opydoeaHue. Tpy6onpoeodnbi

Tenepb Npu yCTaHOBKE anemeHTa Ha Tpyby ee Tpacca He pa3buBaeTtca. Teno Tpybbl
npu YCTAHOBKE Ha Hee anemeHTa pa3buBaeTcs Ha ABa (B cneumdukaumm um
COOTBETCTBYIOT ABe aetanu). MNpu yaaneHni/nepemeLLeHmn anemMeHTa Ha apyrom
CermMeHT Teno Tpybbl BocCTaHaBNMBaeTcs (B cneumdukaumm e COOTBETCTBYET OaHA
aetanb).

MosiBUNack BO3MOXHOCTb pa3MeLLEeHMs AfieMeHTa B 3epKarnibHOM OTpaXKeHun
(pa3BopOT anemeHTa nNpu BCTaBKeE).

MosiBunace HoBas komaHaa U3onupoeamb mpy6onpoeod, NO3BONAOLLAA CO34aBaTb
TPEXMepHbIE MOAENN U30MAUMK Ha Tpybax, oTBoAAX, TPONHMKAX U APYruxX
NOBEPXHOCTAX NOCTOSIHHOIO KPYrnoro ceyeHus, a Takke 4ob6aBnaTb Mogenm
N30NSUMOHHbIX BOKCOB Ha TpybHOM apmaTtype.

[o6aeneHna nHterpauus c MNOJIMHOM B pexnme pegaktnpoBaHusi Tpybonposoaa.
MosiBunack BO3MOXHOCTb 3afaTb HanpasneHue nporvba wnaxra. Mpu nocneayolem
yBENnMYEHUN ANVHbI WaHra MoAerb nepectTpanBaeTcs Tak, YTobbl WNaHr «npoBmcan»
B 3aJaHHOM HarnpaBeHUN.

Ecnu gnvHa Tpybbl He 3admkcMpoBaHa, TO ee MOXHO M3MEHATb MbILLbHO,
«nepeTackmBasi» CBOOOAHY TOYKY Ha O4HOM M3 KOHLOB TPYObl M CPEeAHIO TOYKY
TpyObl. TO NO3BONSAET GLICTPO M3MEHATb KOHUTYpaLMIO CO34aBaEMOro
TpybonpoBoaa, 3agaeas AnvMHbl Tpyb 6e3 obpalleHust k crneumanbHbIM 3NIEMEHTaM
ynpasneHus. B ganbHenwem nonyvyeHHble AnvHbl MOXHO YTOYHUTD.

3ameHeH meTopg oTobpaxeHus ctunen Tpybonposoaa Ha NaHenn napameTpoB: CNMCOK
CTUNEWN CTan MHOFOCTPOYHbBIM, YTO YCKOPSIET BbIOOP CTUNS.

[obaBneHa BO3MOXHOCTb OKPYIMEHUS 3HAYEHMIN MACChl U ANVHbI TPYObI 4ns
oTobpaxeHus B cneundukaumm. Mogens Npu BKAOYEHUN OKPYINIEHNS HE MEHSAETCS.
Bbiny onTMMM3npoBaHbl NPOLIECCHI MPUIOXEHUSA, B CBA3M C YEM YBENNYMUMIOCH
ObicTpoaencTaune ero paboTbl.

Bu6nuomeka CmaHlapmHbie usdenusi

B katanor Kpenex no6asneHsbl:
— BuHTbl DIN 7500;
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- lankun FOCT ISO 7042-2016, TOCT ISO 7044-2016, FTOCT ISO 10511-2016, FOCT
ISO 10512-2016, TOCT ISO 10513-2016, FOCT ISO 12126-2016, FOCT I1SO 4036-
2014, TOCT ISO 4035-2014, NOCT 1SO 4032-2014;

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

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

— 3akrnenku raeyvHble Bralo;

- Wnunekn FOCT 10494-80.

- B katanor Jemanu, y3/bl U KOHCMPYKMUBHbIE 3571ieMeHMmbI [OOaBMNeHbI:

— ®naHubl NOCT 9399-81;

- TpowHukn FOCT 22822-83;

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

- 3arnywku noBopoTHble ATK 26-18-5-9;

- Mpoknagku MOCT 23358-87;

- Tpy6bl TOCT 32528-2013;

— YnnotHenua FOCT 22704-77;

- MydTbl BTynouHble FTOCT 24246-96.

- B kaTtanor dnekmpuyeckue annapamsi u apmamypa 3D nobaBneHsb!:

- lMnatbl n npoknagkn OCT 107.680225.003-86.

11. Bu6nuomeka Mamepuansl u CopmameHmbl

B katanor Mamepuansl u CopmameHmbI [OOaBneHbI:

- [OCT 5189-2018, TOCT P 568272-2018, FOCT 20916-87, TOCT P 55983-2014, TOCT
32096-2013, TOCT 7927-75, TOCT 892-89, TOCT P 54577-2011, TOCT P 55065-2012,
FOCT P 54571-2011, TOCT 34401-2018, FOCT 34400-2018, TOCT 23008-78, TOCT
32464-2013, TOCT 2291-77, FOCT 19700-91, TOCT 28815-2018, TOCT 18215-87, TOCT
32582-2013, TOCT 18102-95, TOCT 4166-76, TOCT 9574-90, FOCT 9574-2018, TOCT
4214-78, TOCT 5949-75, TOCT 10091-75, FOCT 28874-2004, TOCT 34470-2018;

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

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

N3meHeHUe KOMIsieKma nocmaeku

1.

B komnnekT noctaeku BkntoveH Modynb onmumu3sayuu I0SO-K. OH cnyxuT ans
aBTOMaTM3auuMmn npoLecca nomcka onTMMarsbHbIX MPOEKTHLIX NapamMeTpoB NPW peLleHnmn
3agad B cpege KOMIMAC-3D.

Mooynb onmumu3zayuu I0SO-K noctyneH Tonbko B 64-paspsgHon Bepcun KOMIMAC-3D.
B Bepcuun 19 basoagd 4yactb nHcTannsumoHHoro naketa KOMIMAC-3D Home 6Gbina
obbeamHeHa ¢ MawwmHocTpontenbHon u MNMprnbopocTponTensHom KoHdUrypaumamu. B
CBA3U C 3TUM OTAeNbHble dannbl ¢ MHOpMaUnen o KoHdUrypaumsix yaaneHol, a nx
COAEPXXMMOE BKIMOYEHO B HACTOALLMIN LOKYMEHT.

NHdopmaumnsa o MawmHocTpoutensHom koHdurypauum sepcun 13 SP1-18.1

NHdbopmaumsa o MprnbopocTpoutenbHom kKoHdurypaumun sepcun 16—18.1

Omnu4us eepcuu 18.1 om eepcuu 17.1

O6uwee

1.

MosiBunuch criegytoLime BO3MOXHOCTM HACTPOMKM nHtepdenica:

- Bbibop pa3smepa 3Ha4koB 1 Hagnucen. [1ns aToro Cnyxnt komaHga Pa3mep 3Ha4ykoe u
meKcma B MeHI0 KHoMkn Hacmpolika uHmepgelica, KoTopas HAXoOUTCHA B CTPOKE
"MaBHOro MeHto cucTembl. [JOCTYNHO Tpy pasmepa: CTaHAaPTHbIW, CPEAHUIA, KPYMHBIN.

- W3meHeHna BepTuKanbHOro pasmepa MHCTpyMmeHTanbHom obnactu, T.e. KonmyecTea
CTPOK B Hel. [insa aToro cnyxaT komaHabl OOHa cmpoka, [Jee cmpoku v Tpu cmpoku,
Haxo4sALWwmecs B KOHTEKCTHOM MeHI0 IHCTpyMeHTanbHon obnactu.

MosiBMNack BO3MOXHOCTb BblOMpaTb, rae OyayT pacnonaraTbCsa 3arofioBkM BKNaaokK
OTKpbIBAEMbIX 1 CO3AaBaeMbIX JOKYMEHTOB: CMeBa, T.e. B Hayane CTPOKM 3arofloBKOB
BKMNaAoK, UNn cnpaea, T.e. UM B KOHLIE 3TOW CTPOKK. BbiGop Npon3BoaUTCSt C MOMOLLIbIO
komaHabl Hoeble eknadku B MeHto kHonkn Hacmpolika. KomaHga MMeeT NoAMEHIO U3
AByx komaHa: Crieea n Cnpaea.

Pa3mep rpaduyeckon obnactn B okHe KOMIMAC-3D MOXHO yBennunBaThb 3a CHET

Hencnonb3yemblX B AaHHbIN MOMEHT naHenen. [JocTynHbl crneayroLme BO3MOXKXHOCTH:

- Jhobyto MNaHenb ynpasnexus (Mapamempsoi, Jepeeo dokymeHma, lNepemeHHbIe 1
4p.), ecnv oHa BKIlOMeHa COOTBETCTBYHOLLEN KOMaHAoM 13 MeHio Hacmpotika —
IManenu, MoxHoO NMBO CKpbITb, MO0 NokasaTtb. [NepeknioyeHne NPomM3BoANTCA C
NMOMOLLLbIO KHOMKM Yy BEPTUKabHOM rpaHuLbl okHa. KHornka npucyTcTByeT, koraa MNaHenb
JOCTynHa.

Mo ymonyaHuio BCce naHenu BKIYEHDI.

Mpun aTOM B rpacmnyecknx JOKYMeHTax u Mogensax nokasbiBaeTtcsa naHenb [epesa
doKyMeHma, a octanbHble NaHenu cKpbiTbl. [1pn Bbi3oBE Kakon-nnbo koMaHabl NaHesnb
Mapamempbi aBTOMaTUYECKN NOSIBNAETCH M OCTAETCA Ha 3KpaHe 40 3aBepLUeHus
KOMaHAbl.

B TekcToBbIX AOKYMeEHTax 1 crneumdukaumax nokasbisaeTca naHens Mapamempesi.

-  WHcTpymMeHTanbHble naHenu u MNMaHenu ynpaBneHms MOXXHO OOHOBPEMEHHO CKpbITb,
BKITHOUMB PEXUM CKPbITUS NaHenen. Ha akpaHe ocTaHyTca [NaBHOE MEHI0, 3aronoBKu
BKIMaZoK JOKyMeHTOB U MaHenb 6bicTporo goctyna.
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Pexunm ckpbITUa naHenen BKIYaeTcst U OTKNoYaeTcs KHonkor OmobpakeHue
naHesiel, kKOTOpasi HAXOAUTCA B CTPOKe [NMaBHOrO MEHKO CUCTEMBI.

Pexum ckpblTus naHenen ygobHo ncnonb3oBaTth 4151 NPOCMOTpa AOKYMEHTOB.
Hanpumep, pa3pabaTbiBasi KOMMOHEHT, MOXHO B oTAenbHOM okHe KOMIMAC-3D
npocMaTpmBaTh CoAePKaLLyto ero cbopky u npu He06XoaUMOCTU CHUMATbL C Hee
pasmMepbl.

«lMepeTacknBas» MbiLbO 3arofloBKM BKNAAOK JOKYMEHTOB, MOXHO BbIMOMHSATb

cnegyowime oencTeng:

— CospgaBatb HoBble okHa KOMIMAC-3D — ans aToro 3arofnoBOK BKNagkn JOKYMeEHTa
HY)XXHO «MepeTawmnTby 3a Npeaenbl CTPOKN 3arofloBKOB. Ecnu npu 3TOM HOBOE OKHO
KOMIMAC-3D TpebyeTcsa npukpennTb K rpaHnLEe 9KpaHa, 3arofioBOK BKIagaku cnegyet
NnoaBeCTU K HY>XHOW rpaHuLe.

- TlepeHocuTb AOKYMeHTbI Mexay okHamu KOMITAC-3D — gns 9Toro 3aronoBoK BKNagku
HY)XXHO «MepeTaLmnTby Ha CTPOKY 3arofioBKOB BKAL4OK APYroro OkHa U NOMeCcTUTb
MEXAY YXKe MMELMMNCS BKNagKaMn unm B NogcBeYeHHy0 06nacTb BBEPXY OKHA,
€CNN B HEM HET OTKPbITbIX JOKYMEHTOB.

BHyTpeHHue anroputMmbl KOMIMAC-3D nepepaboTaHbl C Lienbo NOBbIWEHMWS
Npoun3BOANTENBHOCTU. [JOCTUIHYTO YCKOPEHUE B pa3HbIX acnekTax: OTpUcoBKa
nHTepdernca n paboyero okHa Mogenu, co3gaHne u NepecTpoeHne accounaTUBHbBIX BUOOB,
paboTa ¢ TpexmepHbiMK Mogenamu. MNogpobHee 06 yckopeHun paboThbl ¢ MOAENSIMU CM. B
pasgene «TpexmepHoe MoaennupoBaHue».

YcoBepLUeHCTBOBAH MOWCK KOMaHA;:

— B CMUCKE pe3ynbTaToB NOMCKa KPOME Ha3BaHWS KOMaHAbl OTOOpaXkaeTca coveTaHne
KnaBuL ONS ee Bbl30Ba, a Takke «MyTby» K KOMaHAe, T.e. Ha3BaHue nyHkTa [naBHOro
MEHI0, BITOXXEHHOIo MEeHIo U T.4.,

- MOWCK BO3MOXEH NO NtoGoMyY CroBY M3 «NyTWU» K KOMaHAe, Hanpumep, pesynbTaTtom
novcka no crnosy «darn» 6yayT Bce kKOMaHAbl MeHIO Palis1 (KpOMe KOMaH[, 3arpys3Kku
HeJaBHUX AOKYMEHTOB M 3aaHWU Ha ne4vatb),

- B pesynbTaTax noucka otobpakaeTcs Tekyllee COCTOssHME KOMaHA: HEAOCTYMHbIE
KOMaHabl NOKa3bIBalOTCA CBETIIO-CEPbLIM LIBETOM, KOMaHAbI-NepekntoyaTen — ¢
WHONKATOPOM COCTOSIHUSA (C MUKTOrPaMMOWN Ha N3MEHEHHOM UINK 0ObIMHOM (POHE, C
«ranoykom» unm 6es Hee),

- B CMMUCKe pe3ynbTaToB noucka nogyepkmpaeTcs Habop CMMBOIOB, COBMaaaloLWuii C
BBEAEHHbIM ANs Noucka (gaHHas BO3MOXHOCTb AOCTYNHA Takke BO BCEX APYruX
cryyasix, Korga oCyLeCcTBsieTCsi MOUCK, Hanpumep, Npu noucke B [lepese).

[lopaboTaH ananor HacTpoWkK KnaeuaTypbl. Tenepb OH NPeAOCTaBMAET cneayLmne

BO3MOXHOCTU:

— BbIOOp KOHTEKCTA, T.€. rPYnMnbl KOMaHA ANs HACTPOWMKKW, AOCTYMHbI Creaywne
KOHTEKCTbI:
- YepyeHue,

Paboma ¢ mekcmom u mabnuuyamu,

Cneyudgukayus,
- TpexmepHoe ModenuposaHue,
— Bce koMaHOblI,

- ne4aTb CrMcKa KOMaHg TEKYLLEero KOHTEKCTa M Ha3HaYeHHbIX UM COYEeTaHWU KnaBuLL,

— TMOWCK B TEKYLLEM KOHTEKCTE KOMaHZ MO COYETAHWUIO KIaBuLL,

- NPUMEHeHNe n3MeHeHu 6e3 3aKkpbITUS ananora.

Kpome Toro, B criegyowmx cnyvasx nosiBAsitOTCA coobLeHns:

— nonbiTka Ha3HaYeHUs1 KOMaHAE YXKe 3aHATOro CoYeTaHUs KNnaBuLL; B 3TOM COOGLLEHUN
MOXHO NOATBEPANTL NEPEHA3HAYEHNE NN O0TKA3aTbCs OT HEro,

- nonbiTka Ha3Ha4YeHUs1 KOMaHAe 3ape3epBUPOBAHHOIO COMETaHMs KnaBuLl, KOTOpoe
HEBO3MOXHO MCMONb30BaTh.

MosiBUnNUCb KOMaHAbl YpaesieHue cesi3aHHbIMU creyugukayusimu v YnpaesieHue
cesizaHHbIMU Yyepmexamu. OHY npeaHasHayeHbl AN OPMUPOBaAHNSA KOMMIEKTOB
CBSI3aHHbIX JOKYMEHTOB U ANl OTKPbITUS HYXKHOTO JOKYMEHTa U3 3Toro komnnekra. B
KOMMNEKT MOryT BXoAUTb COOpKK, AeTanu, YepTexu 1 cneumdukaLmu.
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10.

11.

12.

13.

14.

- KomaHpa YnpaeneHue cesidaHHbIMU crieyughukayusiMu JocTynHa npu paboTte ¢
yepTexxoM unm cbopkon. OHa 3anyckaeT NpoLecc, B KOTOPOM MOXHO NPOCMOTPEThL U
OTpeAakTMpoBaTb CNMNCOK crneumdukaLmin, BXogAwWwmx B O4MH KOMMMEKT C TEKYLLMM
OOKYMEHTOM, a Takke OTKpbITb Ntobyto cneyndurkaumnio n3 cnmcka. Cneumdukaumm, K
KOTOPbIM NOAKMOYEH TEKYLLNA JOKYMEHT, BKIIOYAKTCA B CMMCOK aBTOMaTUYECKMN.

- KomaHaa YnpaesieHue cesizaHHbIMU Yepmeiamu [0CTynHa npu paboTte co cbopkom
unu getanbto. OHa 3anyckaeT npouecc, B KOTOPOM MOXHO NPOCMOTPETb U
OTpPEeLaKkTUpOBaTh CMNCOK YEPTEXEN, BXOOALLNX B OOUH KOMMNIIEKT C TEKYLLEN MOOENbIO,
a Takke OTKpbITb N0BOM YepTex U3 cnucka. YepTtexu, KoTopble cogepxat
accoumaTtumBHble BUAbI TEKyLLE MOAENN, BKIIOYAKTCA B CMMCOK aBTOMAaTUYECKN.

Takum obpasom, KOMaHabl YnpaesieHue cesi3aHHbIMU crieyughukayusimu v

YnpaeneHue cesizaHHbLIMU YepmexxaMu NO3BONAOT ObICTPO OTKPbITb CBSA3aHHYIO C

TEKYLLUM JOKYMEHTOM crneunduKaumio nnm 4YepTex, He pasbiCKMBas HY>KHbI doann Ha

AnCKe.

O6paTute BHUMaHWE: PyYHOE BKIHOYEHME JOKYMEHTA B CMIMCOK HE CO3aeT CBA3b MeXAy

HAMW N TEKYLLMM OOKYMEHTOM, a PyYHOE UCKIIOYEHNE N3 CrMcKa He yaanseT cBasb. To

€CTb, ecnun [obaBuTb B KOMMJEKT TeKyLen cOopkM YyepTex (Hanpumep, cogepKaLinn

cxemy), TO accoumaTmBHbIE BUAObl COOPKN B HEM OT 9TOr0 HE NOSIBATCH, a €Cnv yaanuTb U3

KoMnnekTa c6opku crneumdukalmio, To cbopka OT Hee HE OTKIIOUYUTCS.

BBegeHa nHaukaumsa cnegyowmx cnyyaes:

=~ [OKYMEHT OTKPbIT TOMbKO OS5 YTEHUS UM BOCCTAHOBIIEH — B 3arofioBKE BKIaAKM
AOKyMeHTa oTobpakaeTcsi cneumarnbHblid 3HAYOK; TEKCT «TOMbKO AN YTEHUSI» UIK
«BOCCTaHOBNEH» OTOOpaXkaeTcsa Hag MUHMATIOPOW AOKYMEHTA, KOTopas NosiBNSETCS
npv HaBedEeHMM Kypcopa Ha 3arofioBOK BKNaaKuy;

- KOMMAC-3D 3anyweH ¢ npunoxeHmem KOMIMAC-3awwuta — ambnema KOMIMAC-3D B
BEPXHEM NIEBOM YIiy OKHa UMEeeT KpacHbIN LiBET.

[opaboTaH ananor co3gaHus HOBOro JOKYMEHTa: Tenepb MeXay ero Bbi30Bamu
coxpaHgaeTcs nHpopmMauunsa o ToMm, Kakasa ctpaHuua — Jokymenm vnu [JokymeHm o
wabsioHy — vcnonb3oBanach B nocneaHun pas. To ecTb, ecnv NocneaHui 4OKYMEHT Obin
co3daH no wabnoHy, To B cneaylowmi pas guanor oTkpoeTcs Ha cTpaHuue JokymeHm no
wabrioHy.

To e oTHocuTCAa kK CTapTOBOM CTpPaHULE: Ha Hen oTobpaxarTcs 3Ha4vku nmbo ans
co3gaHus 06blYHbIX AOKYMEHTOB, NMMBO AOKYMEHTOB MO WabnoHy B 3aBUCUMOCTU OT TOrO, C
WwabnoHom nnn 6e3 Hero 6bin co3gaH NocnegHUin AOKYMEHT.

Hanuune npobena, pasgenstowero o6o3HavyeHne n Kog AOKYMeEHTa, onpeaensieTcs
kntodom DocumentCodeSpaceDelimiterOn B cekummn [Other] danna kompas.ini. 3Ha4yeHuns
Knoya:

- Yes — npoben nobaensercs

- No — npoben He pobaBndeTcs

Mo ymonyaHuio, T. €. ecnv OTCYTCTBYET (hann kompas.ini unn Koy
DocumentCodeSpaceDelimiterOn B HeM, npoben mexay 0603Ha4YeHNEM U KOAOM
AOKyMeHTa fobasnseTcs.

MosiBUNachk BO3MOXHOCTb YNPaBnsiTb CKOPOCTbIO N3MEHEHMS N300paXeHNs Ha IKpaHe

(T. e. ckopocTblo MaclwTabupoBaHus, casura, NOBOpPOTa) NPY ABMXKEHUN JXKONCTUKA
maHunynatopa 3Dconnexion. KoadhduumeHTsl gns kaxkgoro n3 Hanpasnenun X, Y, Z, A B, C
3agatotca B panne KOMPAS.ini. MoapobHee — cm. pazgen CnpaBoOYHOM CUCTEMBI O
KOMPAS.ini.

B komnnekT noctasku BkrtoveHo nocodbme «KOMIAC-Ipaduk. Mpuembl paboTtbi». dainn
nocobus KOMPAS-2D _methods.chm v cdainbl AOKYMEHTOB AJ1S YNPaXXHEHWUI HAaXo4ATCs B
nognanke Tutorials\lpuembl pabombi 8 KOMIMAC-Ipaghuk rmaBHOM nankm cuctemsol. [ns
3anycka nocobus na KOMIMAC-3D cnyxut komaHga Cnpaeka — O6y4arouwjue
mamepuanbi — lpuembl pabombl 8 KOMITAC-Ipaghuk.

MeHto, NosiIBNSitoLLIEeECs NPU HaXXaTUN HEKOTOPbLIX KHOMOK NaHenu GbicTporo aocTtyna,
nocre Bbi30Ba KOMaHAbl HE UCYE3aET, a OCTAETCs Ha 3KpaHe U No3BONseT Bbl3aBaTb APYryHO
komaHay. Takum obpasom, Tenepb nosib3oBaTens 6€3 NOBTOPHOroO 06paLLeHUst K MEHIO
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15.
16.

MOXET, Hanpumep, BKITOUYUTL/OTKIOYMTL HECKOSTLKO MPUBSA30K, HECKOMNBKO pa3 NOMEHATb
OpueHTaLmMo Mogenu u T.n.

MeHto 3aKpblBaeTCs Nocre Lenyka BHe ero uinm nocne Bbi30Ba U3 HEro KOMaHabl,
3anyckatoLen npoLecc.

YMon4yartenbHbIi nepuog aBTocoxpaHeHust ysenuyeH ¢ 1 0o 10 MUHyT.

AKTyanuanpoBaHbl 0POpPMIIEHNS AOKYMEHTOB: Lndpbl roaa B 0603HaYeHMAX CTaH4apTOB
(B KOMMEHTapUsAX K s4ekaMm OCHOBHOW HaaNMcK) Tenepb COOTBETCTBYOT AEACTBYHOLLUM
pefakumam 3TUX cTaHaapToB. M3-3a 3TOro npm OTKPLITUKM YepTexen, cneundukaumi n
TEKCTOBbIX JOKYMEHTOB MOTYT NOABMAATLCA COOOLLEHNA O HECOOTBETCTBUN OHOPMIIEHUS
AOKYMEHTa UcxogHoMy odopMIieHnto B GnbnumoTeke.

TpexmepHoe ModenupoesaHue

1.

3HaunTenbHO yBenNnyeHa Nnpom3BOANTENbHOCTL paboTbl CUCTEMbI MPU BbINONTHEHUM

cnenyowmnx 0encTBui:

— CpBur, NOBOpPOT, M3MeHeHMEe MacwTaba mogenu B paboyvem okHe. B pexume ceveHus
MOAENN yckopeHne 0COH6EeHHO 3aMEeTHO, eCrnn NCNONb3yeTcs Yay4YyweHHbIl BapnaHT
OTPUCOBKU (O BapmaHTax OTPUCOBKM CM. HUXKE).

- Bbibop o6bekToB (rpaHen, pebep, Ten), Hanpumep, BbIOOP rpaHel ans co3gaHus
CONPSPKEHUN.

- Onepauun, cBsi3aHHbIE C M3BMEHEHNEM rpaddUHECKMX AaHHbIX, HAaNpumep,
BKITOYEHME/OTKIMIOYEHNE BUAMMOCTM KOMMNOHEHTA COOPKN.

— Pac4det MUX 1 3aBucsaLLme OT 9TOro pacyeTta onepaumm n KomaHgbl, Hanpuvep:

— COXpaHeHune moaenu,
BXOZ B NPOLIECC peaaKTMpPOBaHMS CBOWNCTB MOAENN UMM KOMMOHEHTA,
- nony4vyeHue cBeaeHun o cbopke ¢ NomoLLbio koMaHabl MHghopmayusi 06 o6bekme,
— NpoeLMpoBaHMe MOLENMN B YEPTEX.
- [lepectpoeHune coopku:
— C MaccuBamu,
— C 6ONbLUON BMOXEHHOCTbLIO.

—  OTKpbITME COOPOK C BOMBLUOW BNOXEHHOCTLIO UK cogepallmx 6onbLume MmaccuBbl
KOMMOHEHTOB (Mnn 60nbLIOe KONMYECTBO MacCUBOB), NOKaNbHbIE BCTaBKN.

- Bxoa B pexum pegaktMpoBaHMs KOMMOHEHTa Ha MeCTe M BbIXOA U3 3TOro pexuma npu
paboTe co cbopkamm ¢ 6ONbLLOIK BIIOXEHHOCTHIO.

- BcTraBka koMnNoHeHTa (BKNo4as anemeHTbl n3 bubnuotekn CtaHaapTHbIX M3pgenui):
— MO3MLMOHNPOBaHNE haHTOMa KOMMOHEHTA,

BbIOOp OOBLEKTOB 41151 COMPSPKEHWMN,

NOATBEPXAEHNE CO34aHMsA COMNPSHKEHUN,

NOATBEPXOEHNE BCTaBKMU.

— CosgaHue 3epKanbHOro UCMosIHEHNST COOPKN.

BBeaeHbl BapnaHTbl OTPUCOBKN MOAENW: Yny4dweHHbIl, Ba3oebil, Coemecmumbili 1
Be3 annapamHoz20 yckopeHusi. BapuaHT OTPUCOBKN — cTeneHb, B kotopo KOMIMAC-3D
3a0encTByeT BO3MOXHOCTU BUAEOKAPTHI A5 CO34aHUA N3006paXKeHnss MoAenu Ha aKkpaHe.
BapvaHT Yny4yweHHbIl 03Ha4YaeT HanbonbLUyo NPOM3BOANTENBHOCTb OTPUCOBKM, HO AN
aToro Heobxoamma BugeokapTta ¢ nogaepxkon OpenGL 4.5 n 6onee 4 I'b BugeonamaTu.
Mo ymon4yaHuio BapuaHT OTPUCOBKM ONpedensieTcsa aBTOMaTUYECKN B 3aBMCUMOCTM OT
BO3MOXHOCTEN BnaeokapThl. [1py HEOGXOAMMOCTM TEKYLLMA BapUaHT OTPUCOBKM MOXHO
N3MEHNTb B Anarore, BbidbiIBaeMOM koMaHaon Hacmpoika — lMapamempsl... —
Cucmema — Pedakmop modesiel — YnpaesneHue usobpaxeHuem.

MepepaboTaH MexaHW3M HAaCTPOMKM TOYHOCTM OTOBpaxeHnss mogenu, bnarogapsa aTomy:

- M0 yMOMYaHuIo Tenepb ycTaHoBMNeHa bonee BbICOKasi TOMHOCTb OTOBPaxKeHUs, Yem
paHbLUe,

- [uanasoH HACTPOMKM TOYHOCTU CMELLEH B CTOPOHY YBENUYEHWS,

—  yIny4leHo oTobpaxeHne MENKNX No CPaBHEHWUIO C rabapuToM Moaenn 0ObEKTOB.

YcoBepLleHCTBOBaH PYHKLMOHAr TUMOB 3arpy3Ku:
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- [Ho6asneH Tun 3arpy3kn Yacmu4dHsii. pu ero ucnonb3oBaHnn ns pamna KOMNoHeHTa
3arpyxarTcsa Tena u nosepxHoctu. bnarogaps atomy Tun 3arpy3kun YacmuyHbil, B
oTnu4me oT Ynpow,eHHo20, NO3BONSET HaKNaablBaTb HA KOMMOHEHT COMPSXKEHNUS 1
NPUMEHSATb K HEMY onepauuu, Hanpumep, Bblpe3aHus, 6e3 cMeHbl TUna 3arpysku Ha
TMonHbiG. Ana Toro, YTo6bl NONYy4YMTb HaMbonbLMN 3PAEKT OT NCNONB30BaHMA TUNa
3arpy3kn Yacmu4Hbili, c60pKy 1 BCE €€ KOMMOHEHTbI HEOBXOANMO COXPaHUTL B
KOMMAC-3D v18.

- Ecnn Bo Bpems paboTbl co cOOpKOM BObIN M3MEHEH TUMN 3arpy3Kn Kakoro-nmbo u3
KOMMOHEHTOB, TO NPU COXpaHeHnn cOOPKM BblAAETCs 3anpoc Ha Co34aHne HOBOro Tuna
3arpy3ku (ecnu B cbopke He Oblfio NoNb30BaTENbLCKUX TUMOB 3arpy3kn) U cCOXpaHeHne
N3MEHEHMWI B TEKYLLLEM MONb30BATENBCKOM TUME 3arpy3Kku.

- YBenunyeHa a(ppeKkTUBHOCTb MPUMEHEHNS K COOpKe TUMOB 3arpy3kn YrnpoweHHbIU,
ra6bapum v Mycmod. Ans Toro, YToObl NONYy4YMTb HanbonbLLNN 3P dEKT OT
NCNoNb30BaHWA TUNa 3arpy3ku Yrnpouw,eHHbIl, COOPKY 1 BCe ee KOMMOHEHTbI
Heobxoanmo coxpaHuTb B KOMIMAC-3D v18.

KoMMnOHEeHTLI COOPKM MOXHO 3aMEHSATb UX YNPOLLEHHbIMW BapnaHTamMn — MakeTamMm.
Pe3ynbTaTom Takon 3aMeHbl IBNSAETCA KOMMNOHEHT, reoMeTpusi KOToporo 6epeTtcs 13
davina makeTa (6narogaps aTOMy yCKOPSAOTCA OENCTBUS CO cOOpKON), a CBOMCTBA
3aMeHEeHHOro MakeToM KOMMOHEHTa OCTaKTCSA TaKMMU e, Kakme ObInn y UCXO4HOro
KOMMNOHeHTa (bnarogapsa aToMy oT4eT nnm cneumdukaumnsa no céopke, cobpaHHom 13
MakeToB, ByaeT akTyanbHOW).

dann makeTa Heo6X0AMMO co3aaTh 3apaHee.

KoMnoHeHT MoxeT 6bITb BCTaBneH B cOOPKY C NPUMEHEHMEM MaKeTa HOBOWM KOMaHAoM
Hobaeumb makem komMnoHeHmMa u3 ¢halna. [Ina paHee BCTABNEHHOIO KOMMOHEHTA
NPUMEHEHNE MakeTa MOXHO BKITHOUUTb NPU HACTPOWMKE €ro CBOMCTB C MOMOLLbIO KOMaHAbI
Ceolicmea KOMMOHeHMa.

[MpumeyaHue: YBenn4eHust Npon3BoAnTENLHOCTU Npu paboTe ¢ 6onbLMMN coopkamm
MOXHO Takke JOOUTBCS C MOMOLLbIO HEMOSHOW 3arpy3kv KOMMNOHEHTOB, Hanpumep,
NCnonb3ys TUMbl 3arpy3kn YnpouwieHHbIlU  Yacmu4Hbil. B oTnvyne ot npuMeHeHns
HEeMoJsTHOro TMna 3arpysku, 3ameHa KOMMNOHEHTa MakeToM SABMSieTCA cnocobom He
BPEMEHHOr0, a NOCTOAHHOIO U3MeHeHMs obbeMa AaHHbIX, 3arpykaembix ansa paboTbl co
cbopkon. Mpn HEOOXOOUMOCTU MOXHO COBMECTUTbL 06a nogxoaa.

YcoBepLleHCTBOBaHa paboTa ¢ konnen reoMmeTpumn M3 BHellHero darna: Tenepb MOXHO
BKITHOYUTb py4HOE OBHOBMEHME KOMUK, a TakkKe yKasaTb, JOSPKHA NI OHa OTCrneXuBaTb
nosiBrieHne N3MeHeHnn B CBOEM hanrie-UCTOYHMKeE.

Bbibop BapmaHTa 06HOBMNEHNS MPU CO34aHUN UM pedakTMPOBaHUN KOMUK NMPOM3BOAMTCS B
cekuun Mapamempbi o6HoeeHUs Ha NaHenn napaMeTpoB. Takke MOXHO BblOpaTb
BapuaHT OOHOBNEHNSI U3 KOHTEKCTHOrO MeHH0 Konuu reomeTpumn B [lepese moaenw.

Py4Hoe oGHOBMNEHME KOMUU reoMeTpmm NPoOn3BoanTCA C NOMOLLbIO KoMaHabl O6Hoeumb B
KOHTEKCTHOM MeHIo B [lepeBe noctpoeHus. OGHOBNEHME cpa3dy BCEX MMEIOLLUXCS B
MOZENN KOMuin reomeTpmm nponssoauTcs komaHaon lNpaeka — O6Hoeumb onepayuu
KonupoeaHusl.

MosiBunace kKomaHaa Pebpo ycuneHusi, npefHa3HavYeHHas ans noctpoeHunst pebpa
KEeCTKOCTU Ha crnbe nuctoBoro Tena. Pebpo moxeT ObiTb NPsMbIM UK € NPOrMdom, a ero
ceveHne — V-obpasHbim unm U-obpasHbim. Pebpo ycuneHus He npenaTtcTeyeT
pa3rnbaHunto crnda n He y4MTLIBAETCS NPU pacyeTe pasBePTKU.

KomaHga Pebpo ycusieHusi HaxoauTCs Ha NaHenu 3s1ieMeHmbl JIuCmogo20 mera.

Ockn3 KoMaHabl Bypmuk Tenepb MOXET codepkaTb TOYKUN (paHee — TONbKO KOHTYpbI).
Takum 06pa3om MOXXHO CMOAENMPOBATL CHEPUYECKYIO LUTAMMOBKY UMW MYKNEBKY.

B komaHgax Ceu6, Caeub no nuHuu v Modceyka nosiBuncs cnocod pasmelleHnst crnba
Mo nuHuu cauba. AToT cnocob o3Ha4YaeT Takoe cMeLleHne crmba OTHOCUTENbHO
yKa3aHHOW A1 ero NoCTPOEHMUS NIMHUK, YTO nocne pa3rnbaHusi crmba oHa okaxeTcs
nocepeavHe pasorHyToro yyacTka, T. €. COBMaAeT C NMMHUeN crnba Ha pasBepTKe NMCTOBOM
Aetanu. [laHHbIN crnocob yckopsieT MOCTPOeHNe NMCTOBOW AeTanu B criyvyae, ecriv UMeeTcs
yepTex ee pasBepTKu.
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10. TlNosiBUNacb BO3MOXHOCTb CO3aaHuns NMHUIA crnboB npu pasrnbaHum cruboB NMCTOBOroO
Tena KomaHaown Paszo2Hymsb. BkntoyeHne/oTknio4eHme co3gaHnsa nnuHui crnbos
NPOM3BOANTCS C NOMOLLbIO NepekntoyvaTens JIuHuu cauboe Ha NaHenn napameTpos. [pu
Heob6Xxo0ANMOCTM NMNHUKN CTMBOB MOTYT MCMNOSb30BaTLCA B ONepaunsx Tak e, Kak gpyrue
NPSAMOIIMHENHbIE OOBEKTLI, HANPUMEP, UX MOXHO 3a€ACTBOBAaTL NPW NPOCTAHOBKE
pa3mepoB.

11. JopaboTaH pexum pa3BepTKu NMCTOBOM AeTanun. I3aMeHeHUsa KOCHYNUCb Kak HaCTPONKK
pexunma, Tak n paboTbl B HEM.

- [pwn HacTpowke napamMeTpoB pasBepPTKN MOXHO:

— BKnounTb NOCTPOEHME NUHUIM CrMbOB — Tak Xe, Kak U B KomaHae Pa3zoaHymsb.

- OTknNounTb OTOBpaKeHNne 06BHLEKTOB, HEaAKTyanbHbIX AN pa3orHyTon AeTanu,
Hanpumep, pa3amepoB U 0603Ha4YEHMI, KOTOPBABLUMXCSI» OT CBOMX 6a30BbIX
obbekToB. [locTyneH aBToMaTuyeckuii BbIGop TakMx pasmepoB U 06o3HadeHui. Mpu
HeOoBX0ANMOCTN MOXHO BPYYHYIO BKITOUYUTL B YNCIO CKPbIBAEMbIX U ApYyrne o6bekTbl:
OCM, NITIOCKOCTW, TOYKM 1 T.M.

- BKnounTb ynpoLLeHne KoOHTypa pa3BepTku NIMCTOBOM AeTann. YnpoLlleHne coCcTouT B
WUrHOPMPOBAHMM CMOXHbIX BbIPE30B B MECTaXx CTbIKOBKM CrMBOB (3TN Bblpe3bl, Kak
npaBumno, BO3HUKAIOT Npu 3aMblkaHuM crnbos ¢ obpaboTkon yrnos). JaHHas
BO3MOXHOCTb NMO3BOSIAET COKpPATUTbL BPEMSI NOLATOTOBKM KOHTYpa pasBepTKU A4S
06paboTkn Ha cTaHkax ¢ Yy,

YnpouieHne nepegaeTcs B YepTEX pa3BepTKu.

- B pexume pasBepTkn MOXHO co3gaBaTtb pasmepbl 1 0603Ha4veHusi. B [lepeBe mogenu
3TN 0O6BEKTHI (a Takke NUHUK crnba, ecnm Ux NOCTPOEHME BKOYEHO) OTOBpaXkaroTcs B
cneumansHOM pasfgerne Paszeepmka, KOTOPbIA ABMASETCHA CaMbliM NEPBbLIM pa3fgenom
Hepesa.

MNocne BbIxoda U3 pexunma pasBepTkun pasgen Pazeepmka octaetcd B [lepese, HO

CT@HOBUWTCS HeQOCTYNeH; 06beKTbl, CO34aHHbIE B PEXNME pa3BeEPTKU, NepecTatoT

oToOpaxaTbcs.

Mpu yoaneHun napameTpoB pasBepTKU ITOT pasgden nucyesaeT; yaansawTca Takke Bce

00beKTbl, CO30aHHbIE B PEXUME pPa3BepTKu.

12. YcoBepLleHCTBOBAHO 3aMblkaHue YrioB B komaHgax Ceub v Ceub no acku3y: 3ambikaHue
CMEXHbIX YINOB CTano BO3MOXHbBIM A5 CnyYaeB, korga pebpa, Ha KOTOpbIX CTPOATCA
Crmbbl, NPMMbIKAOT C pa3HbIX CTOPOH K OOHOMY M TOMY Xe cruby (T.e. COeanHEHbI
nocpeacTBoM ayroobpasHoro pebpa). PaHee 3aMblkaHME CMEXHbIX YrioB Oblflo BO3MOXHO
TONbKO B TEX MecTax, rae pebpa coeqMHANMCb HEMNOCPEACTBEHHO, T.€. UMenn ObLLYI0
BEPLUMHY.

13. [Mpw BbINONIHEHUU KOMaHA Co2Hymb n Pa3zo2Hymb Ha [NaHeny napamMeTpoB Tenepb ecTb
KHOMNKa Bce caubbl. OHa NO3BONSAET BKNOYMTbL B CNUCOK crnbaembix (pasrnbaembix) cpasy
BCE MMeloLLmecs B Moaenmn crubsbl.

14. B rpynne KomaHA NOCTPOEHUS OTBEPCTMI BOCCTAHOBMNEHa koMaHaa Omeepcmue u3
6ubnruomeku; PYyHKLMOHAN KOMaHAbl pacwumpeH. Popma 0TBEpPCTUS, KOTOPOe co3aaeT
AaHHas kKoMaH4a, onpeaensaTcs napameTpuyecknum pparMeHTom u3s GubnunoTtekn
anemeHToB (*.kle).MNMo ymonyaHuio ncnonb3yeTcsa BXoASALas B KOMMNEKT NOCTaBKM
Gubnuoteka Hole.kle.

PaclunpeHune dyHKUMOHanNa koMaHabl COCTOMT B CreAyloLeM:

— [Mpun nocTpoeHnmn oTBEPCTMA U3 BUOBNNOTEKN JOCTYNHbI TE X€ BO3MOXHOCTHU, YTO U
AN ocTanbHbIX OTBEPCTUN rPynMbl: PacrofioXeHWe Ha rpaHu NPoun3BOSIbHON hOPMbl
(paHee — ToOnbKO Ha nnockon), pe3bba, obpaboTka HaBeca n nNpoyue.

- lMapameTpbl 0OTBEPCTUSI MOTYT ObITb M3MEHEHbI BHE npouecca: Ha MaHenu
nepemeHHbIX Ans onepauu Omeepcmue u3 6ubnuomeku co3garTcs
nepeMeHHble U3 UCNOoNb3yeMoro oparmeHTa.

15. TMosiBunack komaHaa Oceeast JIUHUSA, co3alollas B MOAENW oceBble NMHUN. YToObI
NMOCTPOUTb OCEBYIO JIMHMIO, HYXXHO YKa3aTb MO0 LMIMHAPUYECKYO/KOHUYECKYIO TPaHb,
nnbo gBe Toukn. Touka 3agaeTcs SIBHO Unu nNyTem ykasaHus pebpa. MoxHo ykasaTb Moo
pa3oMkHyTOe pebpo nobor opmbl — ByaeT Mcnonb3oBaHa ToYKa B cepeanHe pebpa,
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16.

17.

18.

19.

20.

21.

22.

23.

nnbo 3amkHyTOE pebpo B hopMe OKpyKHOCTU/annunca — ByaeT ucnonb3oBaHa Tovka B
LeHTpe pebpa.

OceByto NMHKIO 1 €€ BePLUMHbI MOXHO 3a4EeMCTBOBaTb B PasfMyHbIX onepaumsx,
Hanpumep, 451 MPOCTaHOBKN pa3MepoB.

YToObl 0OceBasi MMHUS NpoeLMpoBanach B acCoLuuaTUBHbLIA BUA MOAENW, MPU HACTPONKE
BMAa OomkHa 6bITb BKtoveHa onumsi Ocu B cnucke O6Bbekmbl 0¢hopMITEHUST CEKLUN
O6BLekmsil.

Ecnn npu BeinonHeHUn komaHabl Omeepcmue BkItoYeHa onuunsa Ock, TO OCb OTBEPCTUS
co3[aeTcsa Kak oceBasi MMHUA (paHee — Kak BCromoratenbHas oCb).

MosiBUNack BO3MOXHOCTb CO3aBaTb COOTBETCTBYIOLLME CTaHAapTaM 0603HaYeHNst
pe3bObl. [ANs KOHMYECKUX N TPYOHbIX UMNnMHAPUYecknx pe3bb o6o3HaveHmne opmmnpyeTcs
B BUAE NUHNMN-BBIHOCKW, AN OCTanbHbIX pe3bb — B BUAE AnameTpanbHOro pasmepa.
O603Ha4yeHne MoxeT bbITb co3aaHo komaHaamu lNMpou3eodHbIl pa3mep, JluHus-
ebIHOCKa, [JuamempanbHbill pa3mep. Kak n octanbHble pa3mepbl U 0603HaYEHMS,
0603HayeHne pe3bbbl NepeaaeTcs U3 MOAENM B ee acCoOLNATUBHbBIN YepTeX.

MosiBunack BO3MOXHOCTb BblOOpa HanpaBneHnsi pe3bObl: Npasas unu neesas — npu
CO3aHnN YCNOBHOIo n3obpaxeHnsa pe3bbbl (B TOM YMcne BO BpeMS NOCTPOEHUS KPYrnoro
oTBepcTus). Boibop ocyliecTBnAeTcs ¢ NOMOLLbIO NepeknoyaTtens HanpaeneHue Ha
MaHenu napameTpos.

YcnoBHble n300paxeHns Neeon 1 NpaBon pe3bb He OTNIMYAaKTCSA BHELLHE, HO B
obo3HayeHne neeon pesbbbl gobasnaTca cumeonbl LH.

MosiBuNack BO3MOXHOCTb NPOELMpPOBaTh B 3CKN3 CrieayroLumne ob6bekThbl:

= JlnHum ovepka rpaHen. MNpoekunsa NMHUN o4epKa BKNKOYAETCA B COCTaB NPoeKLmnm
rpaHu, ecnu ans npoeuupoBaHns boina ykasaHa rpaHb. BosamoxHa Takke npoekums
OTAENbHOMW, MPOM3BOSIbHO BbIOpaHHOM NMHUK o4vepka. MNpn nameHeHUn dopMbl rpaHun
NN ee NONOXEeHUA OTHOCMTENBHO NITOCKOCTUN 3CKNU3a NPOEKUNS NTMHUKU oYepKa 3TON
rpaHu nepecTpavBaeTcs.

- BcnomoratenbHble U KOOpAUHATHLIE NNOCKOCTU, NepneHaMKynspHbIe NITOCKOCTH
ackm3a. Mpoekuunmn nNnockocTen — BCcnoMoraTesnbHble NpsiMble.

[opaboTaH npoLecc BCTaBKM KOMMNOHEHTAa B COOPKy: Tenepb 3a OAMH BbI30B KOMaHAbI
Hob6asumb koMnoHeHmM u3 ghalizia MOXHO BKIMOUYNTb B COOPKY HY>KHOE KONMMYECTBO
9K3eMMnApoB OAHOro NMMBO HECKONBKUX KOMMNOHEHTOB, BbIOMpas NX MCTOYHUKKM B NpoLiecce
BCTaBKM N0 Mepe HagobHOCTK.

B meHo Bbidesiumb obaBneHbl KOMaHabl ANS BbliAENEHUss BUANMbIX/HEBUAMMBIX TES, a
Ansi COOpKM — Takke KOMMNOHEHTOB. OOBbEKT CUNTaAETCS HEBMOUMbBIM, ECIM BO BCEX LLECTU
CTaHAAPTHbBIX OPUEHTALMAX OH MOSTHOCTBLIO 3aKPbIT APYrMMN OO BbEKTAMMN.

[aHHble BO3MOXXHOCTWN YCKOPSAOT NOArOTOBKY dharira-Maketa KOMNOHEHTA U TUMOB
3arpysku cbopku.

B komaHpax CnnatiH no moykam, CnnatiH no nosrocam v JlomaHasi nosiBunach
BO3MOXXHOCTb OTMEHUTb aCCOLMATMBHYHO CBSA3b C TOYEYHbIM OO BEKTOM Cpasy BCEX UM
HECKONbKMX BbliOPaHHbLIX BEPLUMH. [1N1s1 3TOrO CNy>XMT KHOMka Yodanumsb cesi3b,
pacnonoXeHHasa Hag Tabnuvuen napameTpoB Toyek Ha MNaHenn napameTpoB. KHonka
AOCTYMHa B peXnme peaakTMpoBaHUA cnnanHa/noMaHon, ecnuv B Tabnvue napameTpos
TOYEK BblAENEHbl CTPOKM, COOTBETCTBYOLLME BEPLUMHAM, KOTOPbIE CBSA3aHbI C TOYEYHBbIMU
obbekTamm.

[Mpn NOCTPOEHMUN CKPYINEHNSA C NEPEMEHHBbIM PaanyCoOM MOXHO YCTaHaBNnBaTb
accoumaTuBHYI CBSI3b MeXay To4kon pebpa, B KOTOPOW 3a4aHo 3Ha4YeHue paguyca, u
TOYeYHbIM 06beKTOM. HasBaHWe ykaszaHHOIo ToYe4YHOro o6bekTa oTobpaxaeTcs Ha
MaHenun napameTpoB B Tabnuue HacTpOrku paguyca.

Mpwn HacTpoike CBOWCTB Tena, co3aaHHoro B cbopke, Ha NaHenn napameTpoB
npucyTCTBYET onuus Brmroyums e cneyugukayuro. Ecnv oHa BknoveHa, To B cbopke
(Mpy HaNU4MM onncaHns cneundukauumn) co3gaeTcst 06BEKT cneunduKkaunmn, CB3aHHbIN C
AaHHbIM Tenom. O6o3HaYeHne n HammeHoBaHue Aa 3Toro obbekTa 6epyTcst U3 CBOWCTB
Tena; No ymonyaHuio o6BbEKT NomeLlaeTcs B pasgen cneuvdukaumm Jemarnu.
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24.

25.

26.

27.

28.

29.

30.

31.

YkasaHue NnockocTu nepes BbI30BOM KOMaHAbl HOpMasribHO K... (BHE pexrma 3cKu3a)
Gonblue He aBnsaeTcsa ob6a3aTenbHbIM. [NocKkMi 06bEKT MOXHO BbIGpaTh 1 NOCre Bbi30Ba
KOMaHAbl — B NPOLIECCe, KOTOPbIV 3anyckaeTcss aBTOMaTUYECKM, ECNN NpeaBapUTEbHOIO
yKa3aHWsi NNIOCKOCTU He GbIro.

B KOHTEKCTHOM MeHI0 06BEKTOB, HaXoAsALWMXCA nog YkasaTenem oKOHYaHWUs NOCTPOEeHMS,
Tenepb NPUCYTCTBYET KOMaHAa Yka3amesib nod ebidesnieHHbIlU 06bekm. Kpome Toro,
npv BblaeneHmn obbekTa nNoa Ykasatenem v Npu Bbi30BE HA HEM KOHTEKCTHOIMO MEHIO Ha
9KpaHe NOoABNAETCS KOHTEKCTHAs NaHenb — Takas Xe, Kak B cBO6ogHOM MecTe
rpacpmnyeckon obnactu.

- MakcumanbHO A0NYCTUMOE KOSTMYECTBO KPMBbIX, KOTOPOE MOXHO MOCTPOUTL 3a OOUH
BbI30B KOMaHAb! I'pynna usonapamempu4yeckux Kpuebix, ysenndeHo go 1000 B
KakOOM HarnpasneHuu.

— [pwv BblgeneHnn ak3emMnnspoB Mmaccusa B [lepese nnu B rpacmyeckon obnactu u
HaxaTmm knasmwmn <Delete> yaansatoTca BbibpaHHble ak3eMnnspbl. unanor, B KOTOPOM
TpeboBanock ykasaTtb, YTO criedyeT yaanuTb — BblOpaHHbIE 3K3eMNNAPbl Maccusa unm
BECb MacCuB — UCKITIOYEH.

B HOBbIX MOgenax 6yayT NO yMON4YaHMIO NCMOMNb30BaTLCSA CreayoLimMe CXeMbl OCBELLEHMS:
Ana getanu — fononHumenbHoe oceeuwjeHue cHU3y, ons cbopkn — OceewjeHue
mpemMsi ucmoyYyHuUKkamMu (paHee Ans BCex TUNOB MoAernen ncnornb3oBanacb cxema
OcseuwjeHue 0OHUM UCMOYHUKOM).

B onanor Ymo HeeepHO? nobGaeneHbl KHOMkn Pedakmupoeamb v [lepetimu K
o06bekmy. KHonka Pedakmupoeamsb 3anyckaeT peAakTupoBaHue obbekTa, KoTopblIi
COAEPXMUT OLWIMOKY, BblAENEHHYIO B ananore, a kHonka lMepeltimu k o6 bekmy
noaceeumBaeT 3TOT 06bekT B [lepeBe moaenu (unuv B [lepeBe nepeMeHHbIX, ecnv guanor
Ymo HeeepHO? ObLIN BbI3BaH U3 HETO).

M3meHeHa paboTa pexuma ynpoLieHHOro otobpaxeHnsa mogenu. B cBs3un ¢ 3TMM n3MeHeH
Ananor HaCTPOWKKN 3TOro pexunma (Bbi3blBaeMbIn KomaHgon Hacmpolika —
Mapamempebl... — Cucmema — Pedakmop modenel — YnpouwieHusi — [Ipo4ue).

- W3 gnanora vcKnoYeHbl Onuum:

- Bbicmpoe omo6paxeHue nuHul. JaHHbI cnocob oTobpaxeHns NMHUA
NCNoNb3yeTcst NOCTOSAHHO, BHE 3aBUCUMOCTUN OT TOTO, BKITHOYEH 1N PEXUM
YMNPOLLEHHOIrO OTOBPaXeHUs.

- OmknrYumsb ompucoeky oyepkog. OTpUCOBKa O4EPKOB NPU YNPOLLEHHOM
OTOOpaXXeHUn OTKIYEHA.

- Cemy4amas npo3pa4yHocmsb. CeTyatas Npo3payHOCTb NPU YNPOLLEHHOM
oTObpaXXeHnn BKNOYEHa.

- CKpbimb cemky.

— CKpbImb noeepxHocmu. [T0OBEPXHOCTN NpU YNpPOLLEHHOM OTOBpaxeHun
nokasblBatoTCA.

- Onuuu CKkpbimb pa3mepbi 1 CKpbIMb yc/108HbIe 0603Ha4Y€HUsI 3aMeHEHbI OOHOM

onuven CKpbImb pa3mepbl u 0603Ha4YeHus .

HononHutensHoe [epeBo Moaenu MOXeT UMeTb COBCTBEHHbIN (POH, KOTOPLIN NOSABNSETCS
npv HaBeaeHMn Kypcopa Ha [lepeBo. bnarogaps atoMy yny4dliaeTcs YATaeMOoCTb
Ha3BaHWI 3NIEMEHTOB B Crlyyasix, Korga LBeT CMMBOMOB GIM30K K LBETY N300paXkeHus,
noBepx KOTOporo pacnonaraetcsa [epeBo. BkrtoveHne/oTknoveHne nokasa oHa
npousBoanTcs onuuen Omo6bpaxambs ¢hoH OonosTHUMeNIbHO20 depeesa npu
HaeedeHuu B guanore, BbidbiBaeMOM KomaHao Hacmpolka — lNapamempesblt... —
Cucmema — JkpaH — PoH paboyez20 nosist modesell.

Y kHonkn Kapkac Ha MNaHenu GbICTporo Bbi3oBa MNOSIBUNOCH MEHI0, CoAiepKalle KomaHabl
NPUMEHEHUS OCTarnbHbIX TUMOB OTOGPaxeHus mogenu (kpome Tvuna lMosymoHoeoe ¢
KapkacoMm). KHornka Takke CMy>XUT MHAMKaTOPOM TEKyLLEero Tuna oTobpaxeHusi: Ha Hew
oTOOpaxaeTcs NUMKTorpamMma nocrneaHen Bbi3BaHHON U3 ee MEHIO KOMaHAbI.

[na npymeHeHust Tuna otobpaxeHus lMosymoHoeoe ¢ KapKacoM, Kak U paHee, CIyXuT
oTAenbHasi KHornka Ha MaHenu GbicTporo BbI3oBa.

MosiBMNacb BO3MOXHOCTbL 3aaHuns HyHeBOVI Maccbl Moaesrnun Unn KOMMnoHeHTa C60pKI/1.
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32.

33.

34.

35.

Ecnu Bo Bpems peaakTMpoBaHUsA KOMMOHEHTa B KOHTEKCTE COOpPKM B HEM CO3aeTcs
HOBbI/ KOMMOHEHT, TO A4S COXpaHeHWs ero charina npegnaraeTcs nanka, cogepxallas
pegakTnpyeMbii KOMMOHEHT (paHee npeanaranack nanka coopkm).

KomaHgoa OmmeHuUmsb, Bbi3BaHHas Nocrie ceaHca KOHTEKCTHOro penakTnpoBaHus
KOMMNOHEHTa, OTMEHAET Cpady BCe cAeJilaHHble B 3TOM CeaHCe N3MEeHEHUA (paHee OHM
OTMEHANNCb NO OgHOMY, T.e. ANnA yaaneHna Bcex N3MEHEHNN Tpe6OBaJ'IOCb BbI3BaTb
KOMaHAOYy HECKOJ1bKO pas).

MukTorpamMmbl conpsikeHun B [lepeBe NOCTPOEHUsi COBNAZAtoT C NMKTOrpaMmMamuy Ha
KHOMKax Bbl30Ba KOMaHZ CO34aHWNs COOTBETCTBYIOLLNX CONPSKEHU (paHee Anst Bcex
conpsikeHui B [lepeBe ncnonb3oBanacb 0gHa 1 Ta Xe nuKkTorpamma).

N3meHeH nopagok BelAeneHns KOMNOHeHTa B rpadhmyeckon obnactu: Tenepb Ans 3Toro
HY>KHO LLENKHYTb Ha KOMMOHEHTE, yaepXXunBasi HaxaTtbiMy knaeuwn <Shift> n <Ctrl>
(paHee — Tonbko <Shift>). 310 caenaHo ANs yHMdUKaLmMm npuemoB paboTbl B YepTexe n
moaenw.

Ipaghuyeckue OoKymeHmMbI

1.

MosiBMNMCb HOBbIE BO3MOXHOCTM NPOCTAHOBKM 0603HA4YEHUIN LEeHTpa:

- [opaboTaHa komaHga Aemooceeasi: Tenepb OHa NO3BOMSIET NPOCTaBUTb 0603HAYEHNS
LeHTpa cpasy K HECKOSMBbKMM OKPY)XKHOCTSIM (a Takke annuncam, gyram OKpy>KHOCTen n
3NNUNCOB) TeKyLero Buaa. [ns aToro Hy>KHO BblAeNUTb O0BHEKTHI 1 Bbi3BaTb KOMaHAY.
BmecTo BblgeneHns o6 bekToB MOXHO BblAENUTb LIeNMKOM OAMH BUA, HE 06a3aTernbHO
TEKyLLUN.

- [obaBneHa komaHga Kpyzoeasi cemka yeHmpoe — nns o6paboTkn OKpY)XHOCTEN U
YT, LEHTPbI KOTOPbIX HAXOAATCS HA OOHOW OKPY>XHOCTH.

YUTtoObl noCcTponTh 0603HAYEHNE, HYXKHO YKa3aTb IMGO Tpu 06bekTa, NGO ogmMH 00beKT
n ueHTp ceTkn. OctanbHble 06bEKTbI, LEHTPbI KOTOPbLIX NPUHAANEeXaT TOM Xe
OKPY>XHOCTW, HAXOASATCS aBTOMATMYECKM (MOXKHO OTKITOUNTL aBTOBBLIOOP OGBHEKTOB U
yKasblBaTb UX BPYYHYIO).

- [obGasneHa komaHaa JluHeliHasi cemka ueHmpoe — s 06paboTkn OKPYXKHOCTEN U
YT, LEHTPbI KOTOPbIX HAXOAATCS B y3nax NIMHENHOW CETKU.

YUTo6bl NOCTPOUTL 0603HAYEHNE, HY)KHO 3a[aTb Yrof HakrnoHa NepBoM OCU CETKN U Yron
pacTBopa oceMn, a 3ateM nNnbo ykasaTb Bce 06bekTbl, MO0 ykasaTb ABa ob6bekTa B
NPOTMBOMONOXHbIX YrNax CETKN U BKIHOYNTbL aBTOBbIOOP OOBHEKTOB.

OO6bekTbl 4Ns KPYroBOW U JIMHENHOW CETKM LIEHTPOB MOXHO yKa3aTb U 4O Bbl30Ba
KOMaHAbl.

Komangpl Kpyeoeasi cemka yeHmpoe v JluHeliHasi cemka 4yeHmpoe8 HaxoaaTca Ha
naHenn O6o3HayYyeHus1 B OQHOW rpynne ¢ komaHaon O6o3HavyeHue yeHmpa. Kak n
ans 0603HavYeHMs LeHTpa, ANsi CETOK LLIEHTPOB BbIMNOMHAKTCA CTaHA4apTHbIE
TpeboBaHMA: NNHUN NepeceKkalTCs LUTPUXaMI 1 BbICTYNatoT 3a Npeaesnbl 00bEeKTOoB.

MepepaboTaHo ynpaBneHne CBOMCTBaMM YepTexa, CoaepXaLlero accounaTmBHble BUab!
mogenu. B kayecTBe NCTOYHMKA CBOWCTB ANS 3TOr0 YepTexa MOXHO UCNOoNb30oBaTb
mMoaenb. BknounTb ncnonb3oBaHne Mogenu un Belbpatb MoAenb (ECNU B YEPTEXK
cnpoeLmpoBaHo bonee 04HOM MOAENM) MOXHO NPU peAaKTMPOBaHUM OCHOBHOW HAAMUCK U1
npu paboTe co cBoncTBamMM YepTexa. Kpome Toro, BKNOYMTb MCMOMb30BaHNE MOAENN B
KayeCTBe MCTOYHMKA CBOMCTB YepTexa MOXHO Npy CO34aHMN B HEM NEPBOro
accounaTMBHOMO BuAa 3TOM MOAENN.

Ecnun mogenb siBNSeTCA NCTOYHMKOM CBOMCTB YepTexa, TO 3Ha4YeHUs onpeaeneHHbIX
cBoncTB (0603Ha4YeHne, HaMMeHoBaHue, macca, amunusa paspaboTaBLUEro N HEKOTOPbIX
APpYrnx) nepenatTcs B YEpTEX U3 MOAENN U aBTOMaTU4eckn obHoBnsatoTcA. Mpu
HeobxoanmocTn ans nodoro CBOMCTBA 3Ty CBSA3b MOXHO OTMEHUTb U 3a4aTb
NPOM3BOSIbHOE 3HAYEHME.

Mepenaya CBONCTB B 0OpaTHOM HanpaBrieHnu, T.e. U3 YepTexa B Mogenb (bbino 4OCTYMHO
Anst 0603HaYEeHNS U HAMMEHOBAHWSA N3L4ENUs), UCKIYeHa.

Takke UCKNIYEH NPEXHUA MEXaHN3M CUHXPOHM3aLMN OCHOBHOW HaAMMCK YepTexa C
MOZENbIO 1 BCE CBSA3aHHbIE C HAM 3NIEMEHTbI YpaBneHusi, KOTOpble HAaXOAUNNCH B
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ananorax HaCTpOIZKVI HOBbIX N TeKyLlero 4OKyMeHTOB, Ha MNanenu napamMmeTpoB Mnpu
penakTmpoBaHnn OCHOBHOW Hagnucu yepTexa.

MosiBuNack BO3MOXHOCTb BKMOYEHWSI B acCOLMaTUBHbIE BUAbI NPOEKLNIA 3CKU30B,
NMEILLIMXCA B MOAENN. DCKN3bl NPOELIMPYIOTCS B YEPTEX B TOM BUAE, B KAKOM
oTOOpaXxatTcsa B peXnMe TPEXMEPHOTO MOAENMPOBAHKS.

Mpoekuuns ackm3a B BMAE CO3OAETCA BHE 3aBUCMMOCTM OT B3aMMHOIO PaCroNOXeHNs
NSIOCKOCTM 3CKM3a M NMIOCKOCTU NPpoeKuni Buaa.

[lns ynpaBneHus NnpoeunpoBaHNEM 3CKM30B NpW HAacCTPOKMKe NapaMeTpoB BMAA B CMIUCOK
O61bekmbi Ha NaHenn napameTpoB fobasneHa onuus AcKu3bl.

B komaHoax CmaHOAapmHbie eaudbl, Bud ¢ modenu, lNpoekyuoHHbIl eud, Bud no
cmpeJsike NosiBMacb BO3MOXHOCTb YePHOBOro npoeumpoBaHms. Onuns YepHoeoe
npoeyupoesaHue nosBnsieTca Ha MNaHenn napaMeTpoB, ecnu B BUAE OTKITHOYEHO
oTobpaxkeHue NMMHUIN HEBMOMMOTO KOHTYpa. [py BKNOYEHHbIX NMHUSX HEBUANMOTO
KOHTypa YepHOBOE NpoeLnpoBaHne HEBO3MOXHO.

YepHoBOE npoeLmpoBaHme Npom3soanTca boicTpee 06bIMHOrO, HO C NOHMKEHHON
TOYHOCTbIO, B pe3ynbTaTe Yero Ha NPOEeKLMN MOryT OTCYTCTBOBaTb MESIKME NO CPABHEHWIO
¢ rabapuTom MoAernu anemMeHThbI.

B [epeBe 4yepTexa BUObI C YEPHOBOW NpoeKLMen UMEKT cneunanbHyo NUKTorpamMmmy,
OTIIMYHYIO OT NUKTOrpamMmMbl 06bI4HOrO BuAa. YTobbl NONYyYnTh B BUAE HE YEPHOBYIO, a
TOYHYIO MPOEKLMIO, HY)KHO OTPEeAaKTMPOBaTb NapaMeTpbl 3TOr0 BUAa, OTKIOYNB ONUUIO
YepHoeoe npoeyupoegaHue. OHa AOCTyNHa Takke B KOHTEKCTHOM MEHI0 BUAa,
BblaeneHHoro B [lepeBe noctpoeHus. Mocne oTknoYeHms YEPHOBOIo NPOELMpPOBaHMUS
YyepTex HeobxoaMMO NepecTponTb.

[ns ynpaBneHus ymonyatenbHbIM CNOCcOo60M npoeuupoBaHung onums YepHoesoe
npoeyupoesaHue fnobaeneHa Ha Bknagky JIuHuu ananora, Bbl3biIBAEMOro KOMaHAom
Hacmpolika — Mapamempesl... — Tekywuli yepmex — lMapamempbl 0OKyMeHma —
Bud (ons HoBbIx fokymeHToB — Hacmpoltika — Mapamempbl... — Hoeble
dokymeHmbl — [paghuyeckuli dokymeHm — [Napamempbl dokymeHma — Bud). o
YMOMYaHUIO ONUMS BKITHOYEHA.

B KOHTEKCTHOE MEHIO U KOHTEKCTHYIO NaHernb OTAENbHOro reoMeTpu4eckoro obbekTa B

accoumnaTMBHOM Buae fobaBneHbl cnegyolme KoMaHabl (X 4EVCTBUE pacnpoCTpaHseTcs

Ha KOMMOHEHT, MPOEKLMN KOTOPOrO NPUHAANEXUT BblAENEHHbIN 00BHEKT):

- [lokazamb e depese,

- Ceolicmea KoMnoHeHmMa,

- Pedakmupoeamsb e OKHe,

- Pedakmupoeamb Makem & oKkHe (ecnu BblOpaH 06bekT, MpuHaanexalluni NpoekLmm
MakeTa),

- Pas3pe3amsb/He paspe3amsb (ecnv Bua npegcraenset cobon paspes nunm ceveHue).

B KOHTEKCTHOE MEHI0 U KOHTEKCTHYIO MaHenb accounaTMBHOMO BUAa, BblAEeNEeHHOro B

Hepese nnu B rpacmnyeckon obnactu, gobaeneHbl komaHabl Ceolicmea modenu n

Pedakmupoeamb 8 OKHe. VX AeCcTBNE pacnpoCTpaHseTCs Ha BCO MoAerb, NPOeKUns

KOTOPOW COOEepXXUTCH B BblAENEHHOM BUAE.

HopaboTtaHa komaHaa Pa3pbie suda:

- [losBunacb BO3MOXHOCTb 3a4aBaTb KONIMYECTBO NOMYBOSH UMW U3NTOMOB (Ans
BOJTHUCTOM NHUM OBpbIBA M NMHUM C U3NTOMaMKN COOTBETCTBEHHO).

— CosgaHve n pegaktnpoBaHve paspbiBOB BMAA TENEPb 3anyckaeTcst OAHOM N TOW Xe
KomaHao — Pa3pbie euda. B KOHTEKCTOM MEHI0 BblAeNeHHOro Buaa ata komaHaa
BCerga AOCTyMNHa: ecnv pas3pbiBOB HET, OHA MX CO3A4AET, a €CIM €CTb, OHa KX
penakTupyeT. PaHee KOHTEKCTHOE MEHI0 cofepxano komanay lMapamempsbi paspbiea,
npegHasHa4YeHHy0 4N peaakTMpOBaHUSA pa3pbiBOB U NO3TOMY AOCTYMNHYIO NULLb Nocne
WX CO3aHus.

MosiBuNack BO3MOXHOCTb NEPECTPOEHUSA OTAEMNBHOIO accounaTMBHOrO Buaa. Jto
yckopsieT paboTy B cryyae, ecriv us-3a CrioXXHOCTU MOAENN NepeCcTpoeHne BCEro YepTexa
3aHMMaeT 3HaunTenbHoe Bpemsi. YToObl NepecTponTb BUA, HY>KHO BblAenuTb ero B [lepese
NOCTPOEHUS UK B rpadomyeckor 06racTu 1 Bbi3BaTb M3 KOHTEKCTHOTO MEHIO KOMaHAy
IMepecmpoumsb eud.
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10.

11.

12.

13.

14.

lMpoekumo KOMMOHEHTa B accounaTMBHOM BUAe Tenepb MOXHO BblaennTb 6e3 Bbi3oBa
KOHTEKCTHOrO MEHI0 — LLIEMNYKOM MbILLM NPU HaXaTbIX knasuwax <Shift> n <Ctrl>.

Bup yepTexa, KOTOpoMy AOMKHA NpUHAAnNeXxaTb co3aaBaemasi LUTPUXoBKa (3anmnBka),
MOXeT ObITb onpeAeneH aBToMaTU4yeckn. ATo BO3MOXKHO, eCrin 06acTb LUTPUXOBKM
(3anvBKkK) 3agaeTcsa yka3aHMEM TOYKM BHYTPU HEe U NOCTPOEHMEM NTOMAHOW: BUA, B
raGapuMTHOM NMPSIMOYTONbHMKE KOTOPOro OKa3blBAeTCsA yKka3aHHas TouYka Unu Havano
nomaHon, cTaHOBMTCS TekylmM. Brnarogapst aTomy WITPUXOBKA (3anvBka) nonagaeT B
HY)XHbI BUA. Ecnun Touka o6nactu nnu HavanbHasi Todka floMaHon HaxoauTcs B rabaputax
cpasy HeCKOINbKMX BMOOB, TO CMEHa TEeKyLLEro Buaa He NpovCXoauT.

HoBble BO3MOXHOCTM Npu paboTe ¢ pasamepamu:

- KoOHTeKCTHOEe MeHI0 Npu NPOCTaHOBKE pasMepa COAEPXMUT CCbINKY Ana nepexoaa B
npouecc peaakTupoBaHUs pa3mepHoOn Hagnucy (paHee Takas ccbifika bbina TonbKo Ha
MaHenun napameTpos).

- Ecnun He BbIGpaH HM oamH cumBon ans otobpakeHus B nofnie 3Hak pa3smepHoOn
Haanucu, TO B HEro MOXXHO BBECTM NPOU3BOSbHLIV TEKCT (paHee 3To none 6bino
HeAOCTYNHO ANs BBOAA NPW AaHHOM ycnosuu). B cBs3u ¢ aTum kHonka Hem cumeona
Ha [lononHMTenbHOM NaHenu napameTpoB NPU NPOCTaHOBKE pa3mepa nepenmeHoBaHa
B Hem cumeona/llpou3eosibHbIU.

- KoHTeKcTHasa naHenb, NOSIBNAOLWAACA Npy BblAENEHUMN pa3mMepHO HaaNUCK, COOEPXNT
KHOMKWN AN peaakTMpoBaHWUs TeKCTa pa3MepHOn Hagnucn: AemoornpedeneHue
3Ha4eHusi, Bknroyums/Bbiknodyums pabomy ¢ AonyckoM, KHOMK1 AobaBneHns
TekcTa «x45°», 3HakoB «Quamemp», «keadpamy» 1 Ap. (paHee pa3MepHas HaanuCb He
nMena cneuyanbHON KOHTEKCTHOWM NaHenn).

B komaHgax nocTpoeHust NPAMOYrofibHUKOB M MHOMOYrOfIbHUKOB NOSBUIIACh ONUMS
Pa3spywumb 06ekm. Ecniv oHa BKIHOYEHA, TO NPAMOYrOMbHUK UM MHOTOYrOSbHUK
rnocre co3gaHus He ocTaeTcs eaMHbiM 06 bEKTOM, a NpeobpasyeTcs B HAGOp OTPE3KOB.
PesynbTtaT paboThbl 3TOM ONumMM B NnapamMeTpruy4eckoM pexmme — Habop 13 OTPe3KoB U
AOMOSTHUTENBbHbLIX 0OBEKTOB, HA KOTOPbIE HANOXeHbl TakMe orpaHmdeHmns, YTobbl urypa
coxpaHsina ceoto hopMy. [ononHUTENbHBIMU 06 bEKTaMU AN NPSIMOYTrofibHUKA SABMSOTCS
AnaroHanu n To4ka Ux nepeceveHus, a Ans MHOroyronbHMKa — BNUCaHHas unm
OnNMcaHHasi OKPYXHOCTb (3TO 3aBUCUT OT cnocoba NOCTPOEHNS).

MosiBunCcA cneumanbHbI 3HAYOK 4118 yKaszaHusa B rpadhuyeckon obnactu Toro anemeHTa
006beKTa, KOTOPbIV 3aBUCUT OT HaXOASALLEroCHa NoL KypCoOpoOM 3fieMeHTa yrnpaBneHus
MaHenn napameTpoB. Hanpumep, ecnu BuIAENUTL OTPE3OK, a 3aTeM Ha [NaHenu
napamMeTpoB HaBECTW Kypcop Ha none HavanbHasi mo4ka, TO xapakTepHasi To4ka B
nepBoW BepLlUMHe oTpeska byaeT oTMeyveHa 3Ha4YKOM B BUAE KBagpaTHOM pamku. Mpu
nepexone Kypcopa K nomnto KoHe4yHast mo4ka 3TOT 3HA4YOK NepenaeT Ha XapakTEPHYHO
TOYKY BO BTOPOW BEPLUMHE OTpE3Ka.

Takne 3Ha4kn oTobpaXkaroTCs Takke Npu pedakTMpoBaHUM obbeKTa, a npu ero
CO3[aHnUN — TONbKO ANs TeX 3NEMEHTOB 0ObeKTa, KOTOPbIE Y)Xe onpeaeneHsi.
OnucaHHbI MexaHn3Mm paboTaeT 4ns nonen BBoAa KOOpAMHAT TOYEK, CMUCKOB BbiGopa
TMNa CTPENKM U HEKOTOPbIX APYrMX NapameTpoB 0OHLEKTOB.

HopaboTaHa komaHaa Bbidenumsb cekyujeli TIOMaHOU:

- nosiBMnacb BO3MOXHOCTb Ha4yaTb BblAeneHne 3aHOBO — AN 3TOr0 CNyXuT
crneumnanbHas KHonka B 3arosioBke NaHenu napaMeTpos,

- nosiBMnacb BO3MOXXHOCTb OTMEHbI BblaeneHnsi 00bekToB 0e3 npepbiBaHMsS KOMaHabl —
ONsA 3TOro cnenyetT nepeceyb HyXXHble 06beKTbl 3BEHOM NTOMaHOW, YAEepPXKMBas KnaBuLLy
<Ctrl>.

[opaboTtaH gunanor lNMepeHecmu Ha cs10U, KOTOPLIN NOSBASIETCS NOCNE Bbi30Ba KOMaHAbI
lMepeHecmu Ha cs10l U3 KOHTEKCTHOrO MEHI0 0ObeKTa, BblAENEHHOrO B rpadouyeckomM
AOKYMEHTE UIN 3CKM3E:

- [JobaBneHa BO3MOXHOCTb CO34aHMA HOBOro crnos. bnarogapsa atomy komaHaa
llepeHecmu Ha csiolU cTana AOCTynHoOW Bcerga (paHee — TOMbKO eCnn B JOKyMEHTe
unu Buae 6bino 6onee ogHoro cnos).

- [obaBneHa BO3MOXHOCTb M3MEHEHUS HAa3BaHWS CrOsi U KOMMEHTapUs K HEMY.
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15.

16.

17.

18.

19.

20.

— C nomoLLblo 3aronoeka Tabnumubl MOXHO uNbTPOBaTh criou. [Ana dunbTpauumn no
HOMepPY, Ha3BaHWIO UM KOMMEHTAPUIO HY>KHO BBECTU TpebyeMble CUMBOSbI B
3aronoBok ctonbua, a ansa punbTpaumm No ocTanbHbIM CBOWCTBaM crnegyeT BblopaTb
Tpebyemoe 3HauyeHne CBONCTBa U3 CN1CKa B 3arofiloBke ctonodua. Ytobbl OTMEHUTH
dunbTpauuio, cnegyeTt HaxaTb B guanore kKHonky Osucmums ¢punbmp.

B onanore HacTpomnku yrnpoLLeHHON OTPUCOBKKN rpaddnyecKknx AJOKYMEHTOB (Bbl3biIBaEMOM
komaHngon Hacmpoliika — Mapamemposi — Cucmema — pachuyeckuli pedakmop —
YnpoweHHass ompucoeka) nosisunace onums Ckpbieamb 06 bekmbi MeHee 2
nukcesnos. [0 yMOnyaHuio OHa BKIOYEHa U Mernkne 06bekTbl JOKYMEHTOB He
oTobpaxatoTtcs. [1pn HeOBXOAMMOCTHN ee MOXHO OTKMNYUTL. Hanpumep, ecnu B YepTexe
€CTb N3006pakeHne OTHOCUTENBHO KPYNHOro anemMeHTa moaenu, obpasoBaHHoe
MHOXECTBOM MESNKMX rpadpuyeckmx 06LEKTOB, TO Npu onpeaeneHHom Mmaclutabe
YMEHbLLEHUSA OHO NnepecTaeT NokKasblBaTbCA Ha 3KpaHe. JTOro He NPoOn3onaeT, ecnu
OTKIMIOYUTb CKPbITUE OBBEKTOB MEHEE 2 MUKCENOB.

HacTtponka copmaTta umenn obbvekta B [lepeBe nokymeHTa (HaumeHoeaHue, nnn
O6o03Ha4yeHue + HaumeHoesaHue, vinn HaumeHoeaHue + O603HayYyeHuUe) Tenepb
pacnpocTpaHseTca Ha Bce 06bekThbl [lepeBa accoumaTUBHOIO YepTexa, KoTopble UMEIoT
CBOWNCTBA (paHee — TOMbKO Ha caM YyepTex, T.e. KopHeBon 06bekT [lepesa).

B oTcyTcTBME 3anyLieHHbIX KOMaHa Ha NaHenn napameTpoB AOCTYMHa KHOMKa Bbi30Ba
KomaHabl BbiGenums no ceolicmeam.

Komanga Oyucmumsb ¢hoH Tenepb JOCTYMNHA B KOHTEKCTHOM MEHI0 HECKOSbKMX
O[HOBPEMEHHO BblAENEHHbIX OOBbEKTOB.

B onanore BbigeneHns No cBoOMCTBaM Npu 3a4aHnUn 3HAYEHUN TEKCTOBLIX CBOMCTB MOXHO
MCNOMNb30BaTb 3HAKN «PaBHO» (=) N «HE paBHO» (<>).

HopaboTaH ananor Jonyck, Bbi3biBaeMbI Npy pefakTupoBaHnyM pasMepHoOn Haanucu: 4o
HakaTusa KHonku MNMpuMmeHumMb caenaHHble B HEM U3MEHeHUs coxpaHsatoTca. bnarogaps
3TOMY B CIny4ae OTKIIHOYEHNSI U MOBTOPHOIO BKIFOYEHMS UCMONb30BaHUA gonycka
(nepeBopa nepekntovatens Jonyck B nonoxeHne 0 n obpaTtHo) gaHHbIE
BOCCTaHaBNuBalTCcs. PaHee 31O AencTBME OBHYNANO 3HAYEeHUS B NONSAX guanora.

lNapamempu3sayus

1.

MosiBunack BO3MOXHOCTb MapamMeTpusaumnm npsiMoyrofisHUKOB Y MHOFOYTOfbHUKOB: Ha X
BEPLUMHbI U LLeHTparibHY0 TOYKY MOXHO HakrnaablBaTb OrpaHUYeHns ans Touek (dpukcauus,
COBMajeHNe C ApYron TOYKOW 1 T.M.), @ HA CTOPOHbI — Af151 OTPE3KOB
(ropu3oHTanbHOCTL/BEPTUKANBLHOCTb, NapannenbHOCTb ApyroMy o6bekTy 1 T.n.). B
napamMeTpuU4eckoM pPeXMMe OrpaHUYeHNst HaKNaablBaTCA aBTOMATUYECKN: Hanpumep, npu
MOCTPOEHMUN NPAMOYTOfbHUKA, CTOPOHbI KOTOPOTrO NaparnnenbHbl OCAM CUCTEMbI
KoopAuHaT, Ha OfHY M3 CTOPOH, NapannenbHbiX ock abcumce, HaknaabiBaeTcs
orpaHv4eHne ropu3oHTanbHOCTb.

Kpome TOro, kK BepLUMHam 1 CTOPOHaM NPSIMOYrOfIbHUKOB M MHOFOYrONbHMKOB Tenepb
NPOCTaBNAOTCS accoLnaTUBHbIE pa3Mepbl.

B napameTpuyeckom pexrmMe K ocsiM 0603HaYEHUsI LEHTPA, a TaKKe K OCAM U
OKPY>KHOCTSIM, COCTaBISIIOLLMM CETKM OCEWN, MOTYT OblTb MPOCTaBMNEHbl acCOLMATUBHbIE
YrnoBble 1 paguanbHble/aMameTpanbHble pa3Mmepbl. ATV pasmepbl CBSA3bIBATCS C
ob6bekTaMu, K KOTOpPbIM NPOCTaBMEHbI, Griarogaps Yemy Ux 3HadYeHus Bcerga
COOTBETCTBYIOT (pakTudecknum. OgHako, NPMCBOUTL TakMM pasmepam nepeMeHHbIe Unu
ynpaenaTb Yepes HMX 06bekTaMm HEBO3MOXHO.

Paboma co cneyudukayueli

1.

M3MeHeHbl BHYyTpeHHME MexaHM3Mbl paboTbl MOAYNS cneumdukaumm:

- O06bekTbl cneundukaumm B cbopkax u Yeptexax Tenepb co3qaloTcsd aBToMaTUYeCKn Ha
OCHOBE MMEILLNXCSH B JOKYMEHTE 3HAYEHMI CBOMCTB COCTaBHbIX YacTen uagenus.
Ycnosne aBToMaTnveckoro opmmpoBaHms obbekTa cneumdukauum — akTmem3awums
onuun Brnrodums 6 crnieyughukayuro nNpyu HaCTpoMKe CBOMCTB COCTaBHOWM YacTu.
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CocTaBHble YacTu MOryT ObITb NpeAcTaBNEeHbI:

- B cOOpke — KOMMNOHEHTaMM NEPBOro YPOBHA U Tenamu,

- B YepTexe — MakpoanemeHTamu, BCTaBkamu pparMeHToB 1 BUOOB.

Ecnun coctaBHas 4acTb He npeacTaBrieHa H1U OOHUM M3 NepPeYncrieHHbIX OObEKTOB, ee
CBOWNCTBA 3a4al0TCa NyTEM CO3aaHNs B JOKYMEHTEe 00bekTa cneumdukalmu,
lMpocmoTp BCEX MMEIOLLNXCA B AOKYMEHTE OOBEKTOB cneumdukaumm npons3soanTcs B
Nog4YMHEHHOM pexnme paboTbl ¢ 06bekTamu cneumdmkaummn. B HeM Takke MOXHO
yKasaTtb, OSMKHbI NI CBEAEHMS O TON UMM MHOW COCTABHOW YacTn oTobpakaTbCs B
cneunukaumm TekyLero cTuns.

Mpu noakntoYeHNN OOKYMEHTa K crieundmnkanmMm CoOOTBETCTBYHOLLENO CTUMSA B Hee
nepeanarTca AaHHbIe O COCTaBHbIX YaCTAX M MPU3HaK UX OTOBpakeHns B
cneundukaumm. Ha ocHoBe aTnx cBegeHui B cneundukaumm opmMmnpyrotcs 06bekTbl
nokasbiBatoTCsi B Tabnumue. B cnyvyae Heo6xogMMocTu nonb3oBaTterlb MOXET co34aTh B
cneundukaumm HoBble OOBHEKTLI, HO pedaKkTUpPoBaHNE 06BHEKTOB, COOPMUPOBAHHLIX HA
OCHOBE [AaHHbIX 13 NOAKMIOYEHHOrO AOKYMEHTa, HEBO3MOXHO.

Takvum obpasom, 4na nonyveHus cneundurkaumin pasHoix ctunen 6onblie He
TpebyeTca co3gaBaTh B JOKYMEHTax o0bekTbl cneundukaumm ansa Kaxgoro ctmng —
JOCTaTOYHO 3a4aTb 3HAa4YEeHUS CBOMCTB COCTaBHbIX YaCcTeMn.

lMpumeyaHue. B cbopkax, getansax n pparMeHTax 4OCTyrNHa KOMaHaa co3aaHus
BHeLLHero oobekTa cneumdukauun. [JaHHble, BBOANMbIE NPU €0 CO30aHWM,
aBTOMAaTMYECKN CTAHOBATCS 3HAYEHUSIMN COOTBETCTBYIOLLMX CBOUCTB n3genus. 9m
OaHHble 6yayT oTobparkeHbl B cneundnkaumm nsgenus, B KOTopoe AaHHoe nsgenve
BOMOET B KAYECTBE COCTaABHOM YacTu. BHeLLHMIN 00BbeKT cneumdukauumn B JOKYMEHTE
MOXET ObITb TONbKO 0AWH. lNMoagYMHEHHOrO pexnma paboTbl ¢ 06bEKTaMM
cneundmrkaummn B getansax n pparmMeHTax Her.

- B nogkntoyeHHble K cneundurkaLmm JOKYMEeHTbl NepeaalnTcs Tenepb TONbKo HoMepa
No3NUUIN 1 HavanbHble HoMepa 30H. O6o3Ha4YeHne, HaMMEHOBaHNE N3AENUS U €ro
COCTaBHbIX YacTen n npovasa MHdopmaums N3 cneunukaumm B NOAKNHOYEHHbIE
OOKYMeEHTbI 6onblLue He nepeaaeTcs.

Bnarogaps aToMy 1 OMMCaHHbLIM Bbille U3MEHEHUAM BCE CBA3aHHbIE CO cneundukaumnen

onepawum yckopunucb. Takke NoBbICUIACb HAOEXHOCTb PabOoThl, UCKIOYEHA BEPOSATHOCTb

PEKYPCMBHOIO U3MEHEHMUS faHHbIX B cneundukaumm n noaKnioYeHHbIX JOKYMEHTaX.

M3-3a oTMeHbI Nnepefayn gaHHbIX M3 cneumdurkanmm B NOKITOYEHHbIE JOKYMEHThI
NCKITIOYEHbI CBA3aHHbIE C 3TON nepefaden aremMeHTbl ynpasneHns, HaxogmBLUNECS B
ananorax HacTPOMKK CTUNA crneundukaumm n Tekywen cneumdukauum, Ha lNMaHenum
napameTpoB, B Ananore HaCTPOWKN CUCTEMBI.

Kpome aToro, n3 gnanora Ljeem mekcmoehbix 3/7ieMeHmoe UCKIoYeHa HacTponka aAns
NO3UNLIMOHHBIX NIMHUIA-BLIHOCOK, CBSI3aHHbIX C 06bekTaMn cneuudukauun. Mosnumna Ha
MoJiKe NIMHUN-BLIHOCKKU, KOTOpas NpoCTaBsieHa K 00bekTy, Bceraa otobpaxaeTcs CUHUM
LiBETOM, NMOCKOJIbKY SIBNSAETCS CCbISIKOW Ha 3HayYeHne cBoncTBa [1o3uuusi aToro obbekTa.

B uepTexe nosiBunacek komanga Cozdams cneyughukayuro no 0oKymeHmy. JTa
KOoMaHa co3faeT JOKYMeHT-crieumndukaumio n NogknodaeT K Her TekyLmnn YyepTtex. Ecnu
B YepTexe eCTb AaHHble And cneundukaumm, To oHM oTobpaxatoTcsi B CO34aHHOM
cneumdukaumnn.

B cny4yae, ecnu TekyLmi YepTex — accoumnaTUBHbIN, TO K CO34aHHOM cneuudmnkaumm
noakn4aeTcsi He TONbKO YepTex, HO 1 CrpoeuupoBaHHasa B HEro Moaens.

KHonka ans Bbl3oBa KOMaHAbl HAXOAUTCA Ha NaHenu YnpaeneHue.

Komanga Coszdamsb cneyughukayuro no cb6opke nepenmeHoBaHa B Cozdamb
crneyugukayuro no GoOKymMeHmy.

MosiBuNack BO3MOXHOCTb yAaneHus u3 OKyMeHTa 06BbEKTOB cneumndukaumm, Kotopble

ObInM co3gaHbl B HEM Bpy4HYo. OObeKTbl yoansoTcs N3 BCEX pas3nenos cneundukaumm,

Kpome pasgena [JokymeHmauyus. YaaneHue nponssoauTtca komaHaon MNpaeka —

YO0anumsb nonb3oeamenbckue o6ekmbl. KomaHaa AocTynHa:

- B JOKyMeHTe-crneuudukaunumn — yaansaeTt 060beKTbl, KOTopble Oblnin co3aaHbl
HEeNnoCpeACTBEHHO B crieuudukaumm, a He nosyyYeHbl U3 NOAKMHYEHHOro JOKYMEHTa,
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— B MOAYMHEHHOM pexnme paboTbl ¢ 0b6bekTamMu cneungukaLmm B YepTexe u B
cbopke — yaansieT o6beKTbI, KOTopble ObINKn co3aaHbl NONb30BaTENEM BPYYHYIO, a He
aBTOMaTMyeckun cdoopMmnpoBaHbl CUICTEMOM Ha OCHOBE CBOMCTB OOBEKTOB.

6. UYepTex c accoumaTUBHbIMKU BUugamMu cOopkn 1 cneuudunkalmns, K KOTOpon NoaKIoYeHa
cbopka, aBTOMaTUYECKM MOAKMOYAOTCA K BHELWHEMY 00BbeKTY cneundumkaumm aTon cOopkm
npw ero cosgaHuu.

Mpwn BblAeNeHNN B YepTeXe MakpoanieMeHTa, BCTaBku dhparMeHTa unm nsodpaxeHuns ns
BMAa Apyroro 4Yeptexa Ha NaHenu napameTpoB oTobGpaXkaeTcs CNUCoK Briroyums 8
cneyudbukayuro ¢ oByms ctpokamu: fJa u Hem. 3T0T cnmMcok no3sonset
BKMNIOUYNTL/OTKNIOUNTL AobaBneHne B cneundukaumio ceeaeHnin o BbldeneHHOM o0bekTe
(paHee Ons BbIMNOMHEHWST 3TOrO AENCTBUSA TpeboBanock peaakTMpoBaHNe CBONCTB
obbekTa).

Umnopm u akcnopm

1. YcoBepleHcTBOBaH MMMNOPT JOoKyMeHTOoB dpopmaTta DXF/DWG v akcnopT B 3TOT dhopmar:

- [Jo6aeneHna nogaepxka DXF/DWG Bepcum 2018.

- [MapameTpbl 3KkcnopTa, paHee gocTynHble B dpanne dwgdxfExpAdvanced.ini, Tenepb
MOryT ObITb 3afjaHbl B Anarnore HacTporku 3anucu. nsa atoro cnyxat onuun lMpu
3Kcriopme ycmaHaesiugamsb eceM o6bekmam cmusb sluHuu “BylLayer”,
Akcnopmupoeamsb 3anueky ¢poHa dokymeHma o6ekmom WIPEOUT,
3anucbieamb u3zobpaxeHue OOKymeHma 055 npednpocmMompa vi
Skcnopmupoeamb ecmaesku hpazmeHmoe e BlockReference Ha Bknagke
HononHumenbHO onanora HaCTPOWKM.

2. [pu HacTponke MMNopTa LTPUXOBKM MOXHO BKITHOYMTbL ONTMMU3aLMIO €€ KOHTYpa.
PekoMeHayeTcsl Ucnonb3oBaTb 3TOT BapUaHT, ECNY pe3ynbTaT MMMopTa LUTPUXOBKM
HeygoBsneTBoputeneH. Mpu onTMMmU3aunmM NPON3BOAUTCS aHanu3 KpUBbIX,
OrpaHM4YMBaloLLMX LUTPUXOBKY, M NOMbITKA CO30aTb HA X OCHOBE KOPPEKTHYIO rpaHuLy
LUTPUXOBKM, T.€. 6€3 pa3pbIBOB N HANOXEHWIN KOHTYPOB.

Omnuyusi eepcuu 17.1 om eepcuu 16

O6uwee

1. PaspaboTaH HoBbI rpadudeckunin nHtepdpenc KOMIMAC-3D Home:
1.1. WHcTpymeHTanbHble naHeny o6beanHeHbl B Habopbl. Kaxapii HAbop crnyxut ans
BbINOMHEHMA onpeaeneHHon 3agayun. MNpu paboTte ¢ pasHbIMU TUNaMy JOKYMEHTOB
Habopbl pasHble. Hanpumep, B Mogenu ectb HAbop Angd TBEPAOTENbHOro
MOAENNPOBaHUS, ANA KAPKACHOro 1 NOBEPXHOCTHOrO MOA4ENNPOBaHus, ang paboTtsl ¢
9CKM30M U T. 4.

[nsa ynobcTBa HEKOTOpbIE NaHenu BKITKOYEHbI B HECKOMNBKO HAabopOoB.
Tekywnin Habop oTobpaxkaeTcs B IHCTpyMeHTanbHom obnactu, kKoTopas HaxoanuTca
BBepxy okHa KOMIMAC-3D Home.

[na nepekntoveHnsa mexay Habopamm CryXuT cnMcok HabopoB, PacnoNOXEHHbIV B
neson yactn MIHcTpymeHTanbHon obnactu. Mpu HeobxogumocTun nobyto naHenb
Habopa MOXXHO BbIBECTU U3 VIHCTpyYMeEHTanbHOM 0611acTh 1 NPUKPENUTb K rpaHuLe
OKHa 1NN OCTaBUTb NMnaBatoLen

HacTtponka naHenen B IHCTpymMeHTanbHon obnactn Npom3BoanTCA C MOMOLLbHO

KOHTEKCTHOro MeHto. OHO cofepXxuT crnegyoLime KomaHabl:

- Yeenuyums/YMeHbwW UMb NaHesb Ha 0OUH cmosibey —
yBENUYMBAET/YMEHbBLUAET Ha €AMHMLY KONTMYECTBO KOJIOHOK Anst oTobpakeHus
KOomMaHzg, Ha naHenu. MNpun gobaBneHnm KONOHKU WWMPUHA NaHeNn yBenuyunBaeTcs, B
pesynbTaTe Yero CTaHOBUTCSA BMAHO OOnbLUe KOMaHza, a npu yaaneHnn —
HaobopoT.
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1.2

—_—
o

1.6.

- lMokazamb Ha naHesnu ece kOMaHObI — [06aBNAET Takoe KONNYECTBO KOMOHOK,
NpU KOTOPOM BCE KHOMKWN NaHenu CTaHOBATCS BUAHbI.

- [Jo6asumb KkOoMaHObI... — BbI3bIBAET ANANOr, B KOTOPOM MOXHO BblbpaTb
koMaHabl Ana gobasneHnsa Ha naHens. OgHy U Ty Ke KOMaHAy MOXHO BKIMIOYUTb B
COCTaB HECKOIbKMX NaHeren.

- YOanumb KoMaHOy — VCKNIOYaEeT KOMaHAy U3 naHenu. Ecnv KOHTEKCTHOE MEHIo
BbI3BAHO Ha 3arosioBke MU Ha cBO6OAHOM MecTe naHenu, To JaHHas KomaHaa B
HeM OTCyTCTBYeT.

MosiBnnack MNaHenb GbICTPOro AocTyna, coaepxalwas kKoMaHabl Bblbopa pexvma,

ynpasneHusi nsobpaxeHvem n gpyrne. Ee coctas 3aBMCUT OT KOHTekcTa. o

ymonyaHuto Maxenb 6bicTporo goctyna Haxoantcsa noa MHCTpyMeHTansHon

obnacTbto.

KomaHabl co cxoxen yHKLMOHANbHOCTbIO 0ObeaUHEHDI B IPyMnbl.

lMNepekomnoHoBaHO [MaBHOE MEHIO: U3MEHEHbl Ha3BaHUSA HEKOTOPbIX KOMaHA v

MYHKTOB MEHI0, a Takke Habop 1 CoCTaB MyHKTOB.

MaHenb cBonCcTB U OkHO CBoncTBa 06beanHeHbl B MaHenb napameTpos. Mpu

BblaeneHnn obbekTa Ha Hen oToBpaXkaloTCA M AOCTYMNHbI ANS pegakTUpoOBaHUS ero

CBOWNCTBA, a Npu co3gaHnm 06beKTa — AneMeHTbl, ynpaBnsaoLwme nocTpoeHnem. JTm

SMNeMeHTbl CrpynnUpoBaHbl B CEKLNN.

MaHenb napameTpoB aBTOMATUYECKN BKNOYaeTcs (ecnu Gbina OTKNoYeHa) nnm

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

NOCTPOEHUs) Npu 3anycke nNboro npouecca, ynpasneHne KoTopbiM

oCyLLecTBnAeTcAa ¢ noMoLbto MNaHenn napameTpos.

Bo3moxHO coxpaHeHue paboyero NnpoCcTpaHCTBa, T. €. CNeayLmx napaMmeTpoB:

- Tema,

— UBET NoaCBeTKM,

— LUBET 3HA4KOB,

— Habop KoMaHA4 Ha naHensix,

— pacnonoXeHue naHernen.

KomaHnapl coxpaHeHus, Bbibopa 1 yaaneHnst paboumx NpoCTPpaHCTB HAaXOASTCS B

MeHH0, Bbi3blBAEMOM KHOMNKoW Hacmpolika B 3aronoske okHa KOMIMAC-3D Home.

2. C uenblo yCKOPEeHNsi MOCTPOEHMIN N3MEHEHbI MPUHLMMbLI PpaboTbl KOMaHA:

2.1.

2.2.

2.3.

BonbLWMHCTBO KOMaHA, AOCTYMHbI BHE 3aBUCUMOCTU OT TOrO, €CTb /TN B JOKYMEHTE
YCroBUA A1 UX BbINOSTHEHMS UM OO BEKTBI HY>KHOTO TUNa. Bo MHOrMx crnydasx atu
YCInoBusi N 06BbEKTbI MOTYT BbITb CO34aHbl Y>Ke Nocre Bbl30Ba KOMaHAbI.
Hanpumep:

- B rpacpmnyeckoMm JOKYMEHTE MOXHO CHavarna Bbi3BaTb KOMaHAy pedakTMpoBaHus, a
3aTeM yKkasaTb peaakTUpyembli OO bEKT;

— B MOAENN MOXHO M3 pexuma TpexMepHbIX MOCTPOEHUI Bbi3BaTb KOMaHAy
co3gaHusa rpagudeckoro obbekTa — aBToMaTU4ecku 3anycTuTcsa npouecc
pasMeLLeHns 3CK13a, NO3BONSIOLNIA yKa3aTb CYLLECTBYIOLLYIO UMK CO3[4aTb HOBYHO
NSIOCKOCTb, 3aTEM B peXUMe 3CKM3a 3anycTutcs BbibpaHHas koMaHaa.

Ecnu B npouecce onepauny 3agaHo JOCTaTOYHO NapaMeTpoB AN NOCTPOEHUs

obbekTa (06 3TOM roBopuT Hanmune haHToma), TO OH CO30aETCs aBTOMAaTUYECKU

npv Bbl3oBe Nto6oM KOMaHAbl, HE BXOoAsLLEN B AaHHyt0 rpynny. Takum obpasom,

NOATBEPXAEHMNE NOCTPOEHUS He TpebyeTca.

Hanpumep:

- B rpapmnyeckom JOKYMEHTE MOXHO Bbl3BaTb KOMaHAy NPOCTaHOBKU pa3Mepa,
HaxXo4sCb B pexuMe BBOAA TeKCTa 0003HauYeHnsa — obo3HaveHue dygeT
aBTOMaTMYECKM CO34aHO C TEKYLLUMM TEKCTOM;

- B MOAENN MOXHO BbI3BaTb KOMaHAY NOCTPOEHUS (packn, HaxXoOsaCh B pexume
pefakTUpOBaHUA 3rieMeHTa BblgaBNMBaHUA — eCnv napameTpbl 3fieMeHTa Obinn
3aJaHbl, TO OH CO34aeTCs aBTOMaTUYECKN.

Mpwn BbI3OBE OQHOW U3 CrpynnMpOBaHHbIX KOMaHA, He 3aBepLuasi ee, MOXHO NnepenTn

K ntobown apyron kKomaHge 3ToW rpynnbl, HaXaB KHOMNKY Ha MNaHenn napameTpos. [Npu

9TOM napameTpsbl, 3afaHHble ANsi NePBON KOMaHAbl, COXPaHATCH, €CNN UX
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2.4.

NCnomnb30oBaHMe BO3MOXHO BO BTOPOW KOMaHAe.

Hanpumep:

- B rpadpnyeckom JOKYMEHTE MOXHO Bbl3BaTb KOMaHOY NOCTPOEHUS NPOU3BOSIbHOMO
OTpeska, ykasaTb ero Ha4arno, a 3aTeM NepeknioYMTbLCA Ha NOCTPoeHue
napansienbHoro oTpeska — HavarnbHas To4YKa OCTaHeTCs YKasaHHOW,

- B MOAENM MOXHO Bbi3BaTb KOMaHAY BblAABMMBaAHWS, YKa3aTb Ce4YeHne, a 3aTeM
NepeKntoYMTLCA Ha BpaLLeHNe — CcevyeHne OCTaHEeTCH 3aJaHHbIM.

BonbLWMHCTBO KOMaHA 3auUMKNEHbI, T. €. HE 3aBepLuatnTCa aBTOMaTMYECKN nocne

NPUMEHEHUS.

,D,Opa6OTaHbI AneMeHTbl ynpaBieHna NoCTpoeHneM:

3.1

3.2.

. Ecnu kypcop ycTtaHoBMeH B 4McroBoe nosne BBOAA, TO BpaLleHWe Koneca MbiLn

YBENUYMBAET UM YMEHbLLAET 3Ha4YeHne Ha 1, npu HaxaTon knaeuwe <Ctrl> — Ha
10, <Shift> — Ha 100.

Bo Bcex npoueccax, npegnonararowux ykasaHve obbekTos, [aHens napameTpoB
COAEPXMUT perncTpartopsbl, rae oTobpaxatTca CNUCKM YKka3aHHbIX OOBEKTOB. YaanaTb
006BEKTBI N3 CMIMCKOB MOXHO MO OQHOMY UMK rpynnamu.

Ecnu kakme-nnbo n3 o6beKTOB NOTEPSAHLI (yAaneHbl Unn cTanu HeNpurogHbl Ans
OAHHOro NOCTPOEHMS), TO COOTBETCTBYHOLLME UM CTPOKM BbIAENSIOTCA B
permctpatopax KpacHbIM LBETOM, @ Ha3BaHNA 3aMeHATCA TeKCTOM « OBbeKT
NOTEPSAHY.

BeeneH gmanor KoHghuzypamop, B KOTOPOM NPOU3BOANTCS NOLKITHOYEHUE U OTKMNIOYEHNE
moaynen KOMIMAC-3D n KOMIMAC-Crieyuchukayus, NnpunoxeHnn, bnbnmortek n ytunut. B
Avanore Takke BO3MOXHO:

Bkntounte aBTOMaTMYeCKoe NostyvyeHne nuueHsnm Ha paboty ¢ mogynem KOMIMAC-3D.
Bkniounte aBTOMaTMyeckoe NogkrtoyeHne BoldpaHHbIX NPUoXKEHU Npu 3anycke
KOMIAC-3D Home. CocTosiHue nNpuroXeHns Ha MOMEHT OKOHYaHUSA ceaHca paboTbl
(MOAKMNIOYEHO UM OTKOYEHO) BOorbLLE HE COXPaHAETCS: NpU CreayloLeM 3anycke
KOMMAC-3D Home nogknto4yaTcst Te€ NPUnoXeHns, ANns KOTOPbIX BKIHOYEHO
aBTOMaTMyecKoe NoakniYeHmne.

BbInonHUTL pasnuyHble AENCTBUSA C TEKYLLEN KOHUrypaunen: COXxpaHnTb, OMNOMHUTb
Opyron KoHgurypaumemn, BOCCTaHOBUTb YMoYaTenbHyH KOHUrypaumio, npuMeHnTb
paHee COXpaHeHHYI KOH(Urypauumio.

HanTtu npunoxeHne nNo Ha3BaHUO, OTPUNIBLTPOBATL MPUIIOXKEHNA MO HANNYUIO
nUEeH3nun.

BbizoB agnanora KoHghuaypamop BO3MOXEH Kak U3 MeHio Hacmpolika, Tak U U3 MeHIo
lMpunoxxeHus.

YcoBepLueHcTBOBaHO [lepeBo OKYMeHTa:

5.1

5.2.

5.3.

. D,epeBO Tenepb eCTb B JIOKYMEHTax BCEX TUIMOB. s KOPHEBOIo arfieMeHTa

[epeBa — 0603Ha4YeHne n/Mnm HammeHoBaHMe (COrnacHO HacTPOMKE) JOKYMEHTA.
JepeBo BbinonHAeT pyHKUMM MeHemkepa JOKYMEHTA, a B rpauyeckux
OOKyMeHTax — Takxke MeHeaxepa BCTaBOK U parmeHToB. [osTomy B [lepese
oTobpaXkaloTCsl 3HaYKK, NOKasbiBaloLLME TEKYLLME 3HAYEHUSA Pa3nMYHbIX NapamMeTpoB
06BbEKTOB (HanpuMep, BUANMBIA/CKPbITEIN). LLlenyok no 3Hauky MeHseT 3Ha4yeHne Ha
NPOTUBOMOJSIOXHOE (€CNM 3Ha4YeHU Ba) UM packpbiBaeT CMMCOK 3HAYEHWUN.
[lBoMHON Wen4yoK No Ha3BaHUo obbekTa B [JlepeBe 3anyckaeT pegakTupoBaHue
aToro obbekTa. Hanpumep, B rpachmyeckom JOKYMEHTE Takmm cnocobomM MOXHO
nepenTn K pefakTMpoBaHWIo NapamMeTpoB BUAa, a B MOAENWN — K peJaKkTUpPOBaHUIO
onepauuu.

[BOMHOM LLENYOK N0 UMEHU AOKYMeHTa B [lepeBe NOCTPOEHUSA 3anyckaeT KoMaHay
pefakTMpoBaHMsa CBOMCTB ANs AOKYMEHTa OAaHHOro Tuna: MoAernb, YepTex U T. 4.

Hob6aeneHbl pyHKUUN Nouncka:

6.1

. MNMowuck komaHabl npon3BoaAnNTCA No ee Ha3BaHUO B cneunarnbHOM none B npaBon

yacTu 3aronoBka okHa KOMIMAC-3D Home. Bbibop koMaHabl M3 cnMcka HandeHHbIX
3anyckaer ee.
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6.2.

Peann3oBaH nomck o6beKTOB No Ha3BaHUIO B ,El,epeBe OOKyMeHTa. ,D,OI'IOJ'IHVITeJ'IbHO
MOXHO BKITHOYUTb (*)I/IJ'Ipr, T. €. YKa3aTb TUnMbl 00BEKTOB, cpean KOTOPbIX HYXHO
NCKaTb.

Mpoyre ycoBepLUEHCTBOBAHMS:

7.1.

7.2.

7.3.

7.4.

7.5.

7.6.

7.7.

7.8.

7.9.

7.10.

WHTepdelic MHOorMx komaHg nepepaboTtaH ¢ Lenblo yHudmKaumm, ynpoLLeHmns
NPOLIECCOB M YMEHbLUEHMWS KONMYeCcTBa HEOOX0ANMbIX AeNCTBUA. B YacTHOCTU:
- 9neMeHTbl ynpaBneHuns Ha [NaHeny napameTpoB neperpynnmpoBaHbl U
neperMMeHoBaHbl N0 CpaBHEHUIO C [aHenbl CBOWCTB,
— 9NeMEeHTbl yNpaBneHnsa u3 guanoroB nepeHeceHbl Ha MaHenb napameTpos,
— KOHTEKCTHOE MEHI0 UMeeT BMA NaHEeNn ¢ KHONKamu.
MoatBepanTb co3gaHne obbekTa — rpadmyeckoro, TPEXMEpPHOro, oobekTa
cneundukaumm — Tenepb MOXHO HaXaTueM cpedHer KHOMKU UK Koneca MblLn.
LiBeToBas nHAMKaLMA PEXMMOB: €CIn BKIOYEH TOT U MHON PEXNM (3CKN3,
pedakTmpoBaHMe o6bEKTOB creumdukanmm, pasHeceHme cOopku n 1. n.), To
MeHsieTCs LBeT 3aknagkm AoKyMmeHTa 1 3aronoska NaHenu napameTtpos. Hanpumep,
pPeXunmy 3CKM3a COOTBETCTBYET 3eNeHbln LBeT.
Ecnn B OTKpbLITOM JOKYMEHTE elle He caenaHbl UsMeHeHns, komaHaa CoxpaHums
HeaoCTynHa.
Mocne BbI3oBa koMaHAbl Nepebopa 06HLEKTOB Ha aKkpaHe 0TobpaXkaeTcst OKHO CO
CMMCKOM OKa3aBLUMXCHA Mo KypcopoM ob6bekToB. [pn HaBeaeHnn Kypcopa Ha CTPOKY
cnuvcka COOTBETCTBYOLWMA 0O0BEKT noacBevmBaeTcs B rpadmyeckomn obnactu;
LLIENTYOK MbILLbI0 HA CTPOKE 03HA4YaeT BbIbop 06BbEKTA.
[ns nepesoga dokyca M3 ogHom obnactu OkHa B OpYyryto yxe He TpebyeTtca
LenkaTh MbILUbIO B 3TON 06nacTn — AOCTAaTOYMHO HABECTU Ha Hee Kypcop.
Hanpumep, BpalleHre koneca Mblllv M3MeHAeT Maclitab oTobpaxeHusa mogenu,
€CNN Kypcop Haxogutcsa Hag rpaduyeckon obnacTbeto, 1 npokpyyunsaet lNaHenb
napameTpoB, eCfv KypCop HaxXoauUTCAa Hag Hen.
Mony4nTb MHOPMAaLNIO O HAa3HAYEHUN KOMaHAbl MOXHO, HaBeas Kypcop Ha KHOMKY
Bbl30Ba 3TOM KOMaHAbl U 3agepXaB ero Ha HekoTopoe Bpems. Ha akpaHe
NOSIBMSIETCH OKHO C ONMMCaHMEM KOMaHAbl, @ €Cn KoOMaH4a HeJoCTynHa — ¢
yKa3aHneM NpuynHbl HEOOCTYNMHOCTW.
OnTumMun3npoBaHa NpoBeEpPKa HANNYMA N3MEHEHMI B OTKPbITLIX AOKYMEHTaxX Umu
CBSI3@HHbIX C HUMW (MPOM3BOAMTCS, ECIIMN NMPU HACTPOKKE BKMNIOYEH KOHTPOIb 3a
n3meHeHnaMu pannos). B pesynbTaTe 3HauMTENBbHO COKpaLLEeHbl 3a4epKKn npu
pa6ote B KOMIMTAC-3D Home u npu Bo3pate B okHo KOMIMTAC-3D Home n3 okHa
Opyroro npunoXxeHusi. 3agepxku Obl 0CoO6EHHO 3aMETHbI Npu paboTe ¢
OOKyMeHTaMu, pacrnonoXeHHbIMU Ha CeTeBbIX pecypcax.
HocTyneH BbIGOp cneumanusauun ona yeptexen n getanen. Cneunanmsaums
OOKYMEHTa yKasblBaeT Ha TUN ero CoAepXMMoro, B 3aBUCMMOCTM OT KOTOPOro B
OOKYMEHTEe AOCTYNeH TOT Unn MHOM Habop MHCTPYMeHTOB. [pyrumu cnosamu,
cneumanusauumn oTrmMyalTcs COCTaBOM KOMaH4 B MEHIO N B IHCTpYMeHTanbHOM
obnactu. Cneumanusauuio BelbupaeT nonb3oBaTenb Npu co3gaHnM AOKYMeEHTa.
Hanpumep, ecnu HoBas AeTanb co3faHa co cneuynanusaumen Jlucmoeasi 0emarns,
TO B HEW NPUCYTCTBYIOT KOMaHAbl IMCTOBOrO MOLENNPOBAHWS U OTCYTCTBYHOT
KOMaHabl TBEPAOTENBbHOrO MoaenupoBaHnsi. COOTBETCTBEHHO, B «O0ObIMHONY AeTanu
(co cneumanunsauven Jemarsnb) Ha060pOT, ECTb KOMaHAbLI TBEPAOTENBHOMO
MOOENMPOBaHUSA N HET KOMaH NIMCTOBOro MOAENMPOBaHMS.
Bo Bpems paboTbl C AOKYMEHTOM €ro cneumannsaunio MoXHO MEHATbL C MOMOLLbIO
KomaHa 13 meHo @atin — Cneyuanu3ayusi. 3To He BNUSET Ha 00ObeKThI
OOKYMEHTa, CO3[jaHHble OTCYTCTBYIOLWMMM B TEKYLLEN cneunannsaumm KomaHgamu.
Mpn Heo6X0AUMOCTM 3T OOBEKTLI MOXHO pefakTupoBaTb 06bI4HbIM 0b6pa3om 6e3
CMeHbI cneynanusaumm.
[loGaBneHo HOBOE CMCTEMHOE CBONCTBO Paccekamb Ha pa3pe3ax, OHO MOXET
nMeTb 3HaveHne «[day» unu «Hety». CBOMCTBO NpeaHasHayYeHo 451 UCMONb30BaHUS B
MoAensax; oT Hero 3aBucuT, OyaeT AaHHasa MogeNb NoKasblBaTbCA pacCce4YeHHON Ha
paspese/cedeHnmn B acCounmaTMBHOM YepTexe unu Het. Takum o6pa3om MOXHO
3apaHee, T.e. 4O CO34aHUA B YepTexe paspesa/ceyeHuns, onpenenmTb
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HepaccekaeMble getanu. lNocne cosgaHua Buaa ynpasneHue paccevyeHmemM getanen
no-npexxHeMy NPou3BOANTCS C MOMOLLBbIO kKoMaHabl He pa3pe3amb 13 KOHTEKCTHOMO
MeHto B [lepeBe, Tak kak M3MeHeHne 3Ha4YeHNss CBONCTBA B YepTexX He nepepaeTcs.

7.11. B pasgen [JononHumenbHbie K0ObI ananora Kodbl u HaumeHoeaHusi nobaBneH
kog Y — YoocToBepsitoLwmin NINCT.

SameyvaHue. Ecnv OOKYMEHT JOMKeH umMeTb ABa koaa, Hanpumep, Cb-Y[, 1o
pasgenuTtenb 1 BTOPON Kog HEOOX0ANMMO BBOAUTL BPYUHYIHO.

7.12. bubnnoTtekn ctann yHMBepcarnbHbIMU, T.€. B HUX OAHOBPEMEHHO MOTYT XPaHUTLCS
KOMIMAC-dparmenTbl, KOMIMAC-mogenun n KOMIAC-TeKkcToBblE JOKYMEHTbI.
Pacwupenne danna 6mdnunotekn kle — Kompas Library of Elements. [laHHble
OMBnmnoTekn MoryT Takke BKMovaTb pacTpoBble nsobpaxkeHus, KOMMAC-Tabnuubl 1
txt-cpannoi.

TpexmepHoe modesniuposaHue

1.

Casur nsobpaxeHus B OKHe Mogenu Tenepb NPOM3BOANTCS TaK XKe, Kak U B OKHE
rpacpmnyeckoro AoKymMmeHTa — nepemeLleHneM MbllLK C HaXXaTon cpegHen KHOMKOW nnm
KonecoM. [1nsa BpalleHnss Mogenu HyXKHO nepemMeLlaTb Mblllb C HaXXaTo NPaBon KHOMKOMW.

Mpwu ycTtaHoBKe opueHTauun HopmMasbHO K... U NPy NEPEXOAE B PEXUM 3CKM3a
NPOUCXOAUT MUHUMAIbHbIN MOBOPOT MOAENN, NPY KOTOPOM YKa3aHHast NIOCKOCTb
CTaHOBMUTCS NaparsenbHa aKpaHy.

HoBble BO3MOXHOCTW ynpaBneHnsa opneHTaumne:

- [ocTtyneH BbIOOp 0OHOM U3 6 NpeaonpeneneHHbIX akCOHOMETPUYECKNX CXEM, B TOM
yncne coorBeTcTBYOWMX ISO. AKCOHOMETpPUMYECKas CXema — COBOKYMHOCTb
rMaBHOro BMAa M COOTBETCTBYIOLLUX MY OPTOroHarbHbIX BUOOB (Cnesa, CBepxy u
T. 4.), U30METPUN N aumeTpmn. Bo3MOXXHO co3gaHmne nonb3oBaTENbCKON CXEMbI
nyTemM YCTAHOBKM [MaBHOro BUAA Mo TEKyLLEeN opueHTauum mogenu.

— [Mpun ycTaHoBKe NONb30BATENLCKOrO BMAa BO3MOXHO OTOBpaXeHne ceveHnss Moaenwu,
KoTOopoe 6bIfo TeKyLWMM Npy CO34aHMKN 3TOro BMAA.

KoMMOHEHT NepBoro ypoBHS MOXHO nepeasurath B cOopke Mbillbto, 6€3 Bbi3oBa
cneumanbHon komaHabl. [ns 3TOro Hy)KHO YCTaHOBUTL KYpCOP Ha KOMMOHEHTE, HaXaTb
NeBYI KHOMKY MbILIK 1 NepemMeLlaTh ee. Benen 3a kypcopom byaeT asuratbest oaHTOM
komnoHeHTa. Korga haHTOM AOCTUrHET HY)KHOO MOSOXEHUS!, KHOMKY MbILN cneayeT
OTNYCTUTb — KOMMOHEHT ByAeT NepemMelLeH B ykasaHHOe MECTO (€CI 3TOMY He
npensaTcTBYeT oUKcaums UM CONpPsKEHUs).

MosiBUNack BO3MOXHOCTb CMEHbI CXeMbl ocBeLLeHMs. ONTMarnbHbIi BapuaHT OCBELLEHMUS
ANs1 KOHKPETHOM Mogenu onpegensaeTtcd ee popmon. Hanpumep, ecnm obwasa dopma
MOAEeNn — KopoO, TO ANsA yny4leHns BUANMOCTU BHYTPEHHNX SNIEMEHTOB KOHCTPYKLMM
pekomeHayeTcs cxema OceeweHue mpemsi ucmoyvyHukamu. KomaHabl Bbibopa cxembl
OCBelLleHUst HaxoaaTcs B MeHio Bud — Cxema oceeweHusl.

KomaHabl NOCTPOEHNSI 3NEMEHTOB BblAaBNUBaHUSA, BPaLLEHUS, MO CEYEHUSM U MO
TpaekTopum (bbiBLIAA KMHEMATU4YeCKas) Tenepb MOryT Kak 4o6aBnaTb maTepuarn, Tak u
yAansiTb ero — 3T0 3aBUCKT OT BbliOpaHHOro pesynbtaTta onepauun: O6LeduHeHue,
Hoeoe meno, BoivumaHue unv lNepecevyeHue. Takum obpasom, yaaneHue odbbema
MOXHO npeobpa3soBaTb B ero gobasneHune. OTaenbHble KOMaHAbl Bbipe3aHusi COXPaHEeHb!,
HO MX OTNMYME OT KOMaHZ NPUKIeMBaHMs NULb B HACTPOKMKe pedynbTaTa onepauum no
YMOSYaHUI0.

KoHTypbl B 9ckM3e ceveHns ans onepauuv Bbl4aBNMBaHUS, BpaLLeHUs 1 No TpaekTopum
MOryT nepecekaTbCs. ECnn KOHTYpbl pa3OMKHYTbI, TO CTPOUTCS TOHKOCTEHHbIN 3fIeMEHT, a
€CINN 3aMKHYTbl — CMIOLLHOM, (hopMa ceYeHns KOTOPOro NpeacTaBnseT cobow
ob6beanHeHne obnacTen, orpaHUYEHHbIX KOHTYpaMu.

MosiBunachb BO3MOXHOCTb CO34aHUS 31leMeHTa BblAaBNMBaHMS, OTCTOSILLENO OT CBOEro
ceyeHus.

1N 3TOro BblgaBNMBaHME AOMKHO NPOU3BOAUTLCS B ABYX HamnpaBneHusX: B OAHOM Ha
MONOXMTENbHOE paccTosiHWe, a B ApYroM Ha oTpuuaTenbHoe. OTpuuaTenbHOe paccTosiHue
MO MOAYMIO AOMKHO ObiTb MEHbLUE NONOXUTENbHOro. B pesynbtaTte nonyymTcs afieMeHT,
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10.

11.

12.

13.

14.

15.

16.

17.

18.

CMeLLIeHHbI OTHOCUTENBHO ceveHust. Takum ob6pa3oM, 3aaBast pas3nmyHble PacCTOSIHUS
BblAaBNMBaHNSA, MOXHO CROPMUPOBATHL HECKOSBKO OTAENbHbIX 3NIEMEHTOB OAHOIO U TOro
e ceyeHusi 6e3 NOBTOPHOrO Co3AaHNsA PUrypbl CeYEHUs.

AHanNoOrMyHo MOXXHO CTPOUTL NMOBEPHYTbIE OTHOCUTENBHO CBOMX CEYEHWI 3NIEMEHTbI
BpaLLEeHUs.

Ecnu BblgaBnmBaHve npoussoantcs cnocobom Jo o6Lekma, To HanpaBneHve
BblAaBNMBaHNA onpeaensieTcs aBToMaTU4ecku.

PaclumnpeH dyHKUMOHan onepawmm no Ce4eHusIM:

- B kayecTBe ceveHMn MOryT UCNONb30BaTbLCA HE TOMbKO 3CKMU3bl, HO U Ntobble nnockne
KpvBble 1 pebpa, a Takke NoCcKMe rpaHn Ten u NoOBEpPXHOCTEN.

- MoxHo 3agaTb O4HY MM HECKONBbKO 0BpasyolLnx — KpUBLIX, KOTOPbIE ONpeaenstoT
dopMy anemeHTa mexay ceveHmamn. ObpasyroLme AoMKHbI COEANHATL CEYEHUS B
nopsiike nUx pacrnonioXeHns B CrNCKe.

- [losiBUnacb BO3MOXHOCTb SBHOMO YKa3aHWsl TOYEK CeYeHUI, KOTopble AOMKHbI ObiTb
COeQMHEeHbl ApYr C APYrom B pe3yrbTaTe NOCTPOEHUS. DTN TOYKM 0OpasyloT Tak
Ha3blBaeMble Lienoykn. KonnyecTso Liernoyek He orpaHnyeHo.

OTcyTcTBUE NEpeceyeHnst yaansemoro oGbema ¢ Tenom 6onee He cUMTaeTCs OLIMOKOMN.
Bnarogaps aTomy B MoZenu Tenepb He NosIBNATCA OLUNGKM, HanpuMep, B pesynbstarte
NepecTpoeHnst Nocre N3MeHeHUs NepeMeHHbIX.

Mpun co3gaHumn geTann B KOHTEKCTE COOPKM MOXXHO BBECTM 0003HAYEHNE N HaMMeHoBaHWe
aTon getanu. Kpome Toro, MOXHO ykasaTb, OyaeTt num umeHem cpanna
0603Ha4YeHne/HammeHoBaHe/ux KOMOMHaUNS U MMsi ByaeT BBEAEHO BPYUHYHO.

O6beanHeHbl Apyr ¢ ApYrom cnegyowime onepaumm:

- cnupanb KOHU4YecKas 1 cnupanb LunuHapuyeckas, T. €. BO3MOXHO npeobpasoBaHne
OAHOWN cnvpanu B Apyryto,

— CeyYyeHue NOBEPXHOCTbIO U ceveHne No ACKu3y,

= HamnoXeHWUs COMpPSKEHWUN, T. €. BO3MOXHO Npeobpa3oBaHne O4HOMO CONPSKEHUS B
apyroe (B 3aBUCMMOCTM OT TUMOB Y4aCTBYHOLLUX B CONPSPKEHUN 0OBEKTOB); Hanpuvep,
conpsikeHve naparsnesibHO MOXHO npeobpasoBaTb B CONpsbKeHUe rmod yasiom,
coernadeHue — B Ha paccmosiHUU 1 T.M.

Bynesa onepaums Bo3amoxHa 6ornee 4yeM Hag AByMs Tenamu. Mpu aTom:
- 0b6beauHeHne NpPou3BOANTCS AN BCEX YKasaHHbIX Ten,

- Bbl4MTaHME — N3 NEPBOro Tena ocTanbHbIX Ten,

- nepecevyeHne — nepBoro Tena ¢ octanbHbIMU.

HopaboTaHa KOMaHOa pasMeLLEHNs 3CKMU3a:

- B rpadmnueckoin obnactu otobpaxaeTtcs afiemeHT 6asnmpoBaHns, NO3BOSISHOLNNA
CABUWHYTb 1 MOBEPHYTb CUCTEMY KOOPANHAT 3ckmn3a 6e3 obpaleHus k NaHenn
napamMmeTpoB.

- MoxHo yka3zaTb 00beKTbI, 3a4aroLmne NoSIOKEHNE CUCTEMbI KOOPAMHAT 3CKMU3a.
To4deuHbIn 06BEKT onpeaenseT nonoxeHne Hadana CK, a NMHeNHbIN unu NITOCKUN —
HanpasreHne ogHon n3 ocen, X unn Y.

- Ocb Z MOXHO HanpaBuTb B 06paTHY0 CTOPOHY — 3TO O3HAYaeT NepPeHOC AcKM3a Ha
obpaTHyo CTOPOHY €ero nrocKoCTH.

YnpaBneHue Tunamu 3arpy3kv c6opku U ee KOMIMOHEHTOB NpoussoanTcs B [lepese
NocTpoeHusi. YToGbl BKNIOUYNTL OTOOpaXkeHne 3Ha4YKoB, NOKa3bIBaKOLMX TUMbI 3arpy3Kku,
HY)XHO BbI3BaTb 13 MEHIO HacTpoiku [lepesa komaHay Tun 3a2py3ku. LLlenyok Ha 3Hauke
pacKkpbiBaeT MEHIO TUMOB 3arpy3ku; Ansi COOPKM B 3TOM MEHIO NPUCYTCTBYET Takke
komaHaa Tunbl 3a2py3Ku, NO3BONSOLLANA co3aaBaTh M peAakTUpoBaTh TUMbI 3arpy3Ku.

YnpaeneHue reoMeTpmen 1 BBog, HAANMCen paamepoB 1 0603Ha4YEHNIA CTann MOEHTUYHBI
aHanornyHbIM npoueccam B rpaduyeckom gokymeHTe. Kak n B rpadhnyeckom JOKyMeHTe,
TeKCTbl B haHTOMax pasMmepoB 1 0603Ha4YeHnn 6onbLle He 3aMeHATCA rabapuTHbIMU
NPAMOYrofibHUKaMu.

Pa3amep oT oTpeska 0 TOUKN MOXHO NPOCTaBUTb C NMOMOLLbIO KOMaHabl JTuHelHbIl
pa3mep, ykasaB Hy)Hble 06bekTbl. KomaHaa JIuHeliHbIl pa3amep om ompe3ka Ao
MOYKU VCKIOYEHa.
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19. [epeBo NOCTPOEHUSA TEKYLLIErO NCNOSNTHEHUS oTobpaXkaeTcs B HUXXHeN YyacTu [lepesa
WCMNOSMHEHMI, T.€. NepeKtoYeHne mexay HuUMm Gonblue He TpebyeTcs.

20. Bo Bcex TpexmepHbIX onepauusax AOCTYMNHbI:

- TeOMEeTPUYECKNA KanbKynaTop, NO3BOMSIOLWMIA UBMEPUTb PaCCTOAHNE (UMK Yron) Mexay
ob6bekTaMm MOAENU M UCNONb30BaTh €ro B KA4eCTBE 3HAaYEHUS JIMHENHOro (Mnn
yrnoBOro) napameTpa,

- KOMMPOBaHWE 3HAYEHUIN NapamMeTpa B TEKYLLYIO Onepaumio U3 Opyron Takon xe
onepauumu.

KomaHgbl reoMeTpu4ecKoro Kanbkynsitopa 1 KonmpoBaHus 3Ha4eHnsa napameTpa

HaXO4ATCS B MEHIO, KOTOPOE PacKpbIBAETCA LLENYKOM MO CTperike crpaBa oT Ha3BaHuWs

nons Ans BBOAa NMMHENHOro Unu yrnoBoro napameTpa.

21. Bo Bpems BbINOMHEHUS TPEXMEPHOW OMnepaunn B HEe MOXHO CKONUPoBaTh NapameTpbl
apyron Takon xe onepaumn. KHornka BbidoBa koMaHabl Konnupoeamb napamempbl!
HaxoauTca Ha MNaHenn 6bicTporo gocTyna.

22. Ceoncteamu o6bekToB B [lepeBe MOAENN MOXHO YNPaBnsiTb U BO BPEMS BbINOJSTHEHUS
onepauuu. Hanpmumep, MOXXHO CKpbITb 06bEeKTbl, MeLlaroLme KOHTPoONMpoBaTb
NMOCTPOEHMeE.

23. Tlpwn BCcTaBKe KOMMOHEHTa B COOPKY MOXHO OTKMOUYMTL NOKa3 3TOro KOMMOHEHTa C
NMOMOLLIbIO KOMOUHaUuK knaeuw <Ctrl>+<Shift>+<H>. [locne 3TOro Ha aKkpaHe ocTaeTca
TOJbKO 3NeMEHT 6a3MpoBaHUSA KOMMNOHEHTA. 10 OKOHYaHUM BCTABKU KOMMOHEHT
CTaHOBUTCHA BUOVUMBIM.

24. CnnaviH no To4Kam MOXET conpsaratbecsi C 06bekTammn Moaenu B Nobor 13 CBOMX TOYEK, a
He TONbKO B KPaMHUX.

25. [opaboTaH npouecc HaCTPOMKN pa3HECEHUST KOMMOHEHTOB COOPKN:
— BCe NapameTpsbl Wara pasHeceHs aBToMaTUyYeckn NPUMEHSIOTCS NOCNe UX 3adaHus,
— Tenepb pacCTodHWNE NepemMeLLeHNss KOMMNOHEHTa MOXHO 3aaBaTh MbILLbIO B
rpadmyeckon obnactm — Ansa 3Toro CNYXUT cneynansHas obbeMHas cTpenka,
oTobpaxaroLwancsa psaoM ¢ KOMMIOHEHTOM.

26. [1nsa noBblweHUs HarnNsagHOCTM 1 ygobcTBa NCMONb30BaHMSA U3MEHEH BHELLUHUA BUA U
NONOXEHME XapaKTEPHbIX TOYEK TPEXMEPHbLIX OO BEKTOB.

27. [opaboTaHo 0603Ha4eHne gonycka opMbl U PacnonoXKeHUs:

- O603Ha4yeHMe MOXeET ObITb «NPMBA3aHO» K Nosike pasmepa. [na aToro pasmep AomKeH
ObITb YKa3aH kak 00bekT, onpegensowmn 6a3oByo NIOCKOCTb Aonycka (POPMbI, N Kak
0OBbeKT BblpaBHUBAHNS JoMNycka hOpMbI.

- OrtBeTBneHne 0603Ha4YeHNsT MOXET ObITb «NMPUBA3AHO» K KOHLYY pa3mMepHOn MHUK
NVHEWHOro MUnu yrnoBoro pa3mepa. [na aToro npy 3agaHum KOHLA OTBETBIEHUST HYXXHO
ykasaTb pa3mepHyto NuHmo. O6o3HavYeHne OOMKHO NexaTb B MITOCKOCTM pasMepa; npu
HeobXxooMMOCTM aBTOMaTUYECKN A06aBNAKTCS M3NIOMbl OTBETBIIEHNS.

- Ecnu npu cosgaHumn oTBeTBNEHMS yKa3biBaTb rpaHb, YAepXKuBasi HaXaTon KnasuLly
<Ctrl>, To oTBeTBNEHME CTPOMTCHA NEePneHANKYNApHO 3Ton rpaHu. [Npn HeobxoammocTu
aBTOMaTMyeckn 0o06aBNATCA N3NOMbl OTBETBIIEHUS.

OTOT Npuem JOCTyneH Takke Npu Ao6aBNEHUN OTBETBNEHUI K IMHUW-BLIHOCKE.

28. YcoBeplleHCTBOBaHbI KOMaHAbl CO34aHMs JIMHUN-BBIHOCKW, HOMEPOB NO3ULIMHNA,
0603HaYeHNN MaPKUPOBKN N KNEeNMeHUs:
— 0ObeKTbI, K KOTOPbIM OTHOCUTCSA 0603Ha4YeHNe, MOXHO 4ob6aBnAaATL 6e3 gobaBneHus
OTBETBNEHUS,
- pobGaBnsieMble 00bEKTbl He 00513aTeNbHO AOMKHbI NepecekaTbeCsl C NNOCKOCTbIO
0603Ha4YeHus.

29. Ecnu 3HayeHue ceoncTBa lMo3uyusi Ansa Tena unv KOMNoHeHTa 3aaHo, TO Npu co3aaHnm
NO3MLMOHHOW NMMHMN-BLIHOCKM, YKa3biBatoLLen Ha 9TOT 0ObEKT, B HEN aBTOMaTUYECKU
dopmmMpyeTCs CCbifika Ha COOTBETCTBYIOLLEE CBONCTBO.

30. [Mpu nocTpoeHnn NMHeNn4YaTon NOBEPXHOCTU NEPEKITIYEHME MEXAY CnCKaMn 0OBLEKTOB, 13
KOTOPbIX COCTaBMSOTCS HanpaBnsaoLwme, NPon3BoANTCA aBTOMaTUYECKWN: yKa3aHHbIV
0OBbEKT NonagaeT B CNMCOK TOW HanpaBnsoLwen, Ybsnum NpoAoHKEHMEM OH SBNsieTCS.
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31.

32.

33.

34.

35.

36.

37.

38.

39.

Mocne 3aBepLlieHnda KoMmaHabl BCe 3aJaHHble NapaMeTpbl CGpaCbIBaI'OTCFI, T.€.B
cne,u.yrou.l,vM pa3 KoMaHOa 3anyCckaeTcd C ymonyartesribHbIMU NMNapamMmeTpamMu.

ﬂepexop, K pegakTtnpoBaHUIo obbekTa no ,EI,BOI7IHOMy LLEeJTYKYy Ternepb BO3SMOXXEH 1 BO BpeM4A
BbIMNOJIHEHNA KOMaHAbI. TeKyLU,aFl KOMaHAa rnpu 3ToM npepbiBaE€TCA.

YcoBepLUEHCTBOBAHUA NUCTOBbLIX OnepaLyn:

- [ns noctpoeHus crnba MOXHO yKa3aTb cpasy Heckornbko pebep. B atom cnyyae
OOCTYMHO TaKxXe 3aMblkaHune: AN CMexHbIx crnbos (ecnu pebpa obpasyloT uenoyky) u
B Hayane/koHLe Lienoyek n otaenbHblx pebep.

- [lpu nocTpoeHnn nnuHenyaTon obevarkm meeTcs BO3MOXHOCTb CErMEHTaLMN Oyr B ee
9CKM3ax.

- Bo Bpemsa HacTponkun napameTpoB pasBepTku oTobpaxkaeTcs ee baHTOM; TakKe
daHTOM nosiBUncs B komaHgax CoeHyms v Pazo2Hyms.

Bo Bpemsi NocTpoeHnst 0GBbEKTOB, 3aBUCALLMX OT CUCTEMbI KOOPANHAT, MOXHO BblOMpaTh
CMCTEMY KoopaMHaT.

MosiBunack BO3MOXHOCTb CriaXnBaHUs M3006paxkeHns Ha aKkpaHe (rpaHen, pebep,
CMMBOIIOB U T. N.). Ka4ecTBO crnaxvBaHWs MOXXHO HACTPOUTb.

BBeneHa HacTpovika OTPUCOBKN YCIOBHOIO n3obpaxeHust pe3bbbl. Monb3oBaTens MoxXeT
BKITIOUNTL/OTKIIOUNTE OTPUCOBKY OYEPKOB LIMNMHAPA, M3obpaatowero pe3bby, 1 BbibpaTb
CTUINb NIMHUW: CNMOLWHAsA UK NYHKTUPHas. HacTporka npon3BoanTCs B gnanore
Hacmpolika — Mapamempsbl... — Cucmema — Pedakmop modesnieli — YcrnoeHoe
usobpaxeHue pe3bbbl. /1306paxeHne pe3bbbl B BUAE ABYX MYHKTUPHBIX OKPYKHOCTEN
cootBeTcTBYeT FOCT 2.056-2014.

Ecnu getanb co3gaHa co cneuvanusaunei Jlucmoeasi demansb (a Takke ecnm
cneunanusauns Jemanb navieHeHa Ha Jlucmoeasi demarb), TO B HE aBTOMATUYECKN
dopmMupyeTca Habop NepeMeHHbIX MMCTOBOro Tena. 3Ha4YeHUs1 NnepeMeHHbIX
COOTBETCTBYIOT HACTPOWNKe ANs HOBbIX AeTanen. bnarogaps atomy nepemMeHHble
NINCTOBOrO Tena MOXHO M3MEHUTb A0 ero NoCcTPoOeHus B Aetanu.

Ecnu B pexxvme oToGpaxeHusi paaMepoB BbierieHa onepaumsi, 6a3mpytoLlascs Ha ackuse,
TO NOKa3bIBaOTCH HE TONbKO pa3Mephbl ornepauum, HO U pa3Mepbl 3TOr0 3ckM3a (Npu
YCIOBUW, YTO OHM B HEM CO3AaHbl). Hanpvmep, Ans onepaunu BbigaenveaHus 6yayt
nokasaHbl pasmepbl 9CKM3a-cevyeHust, Ans pebpa KecTKoCT! — pa3Mepbl 3CKU3a,
onpeaensioLLero BHELLHUIA KOHTYp pebpa

Komangel Cozdamb demasnb n Co3zdamb sioKasbHy0 demarsib NepeMMeHOBaHb! B
lMpeobpa3zoeamb e demans v lpeobpaszoeamb 6 /10KanbHYy demarib, a Takke
nepeHeceHbl U3 MeHio Pedakmop B MeHI0 YnpaesieHue.

pagpuyeckue oKymMeHMbI

1.

YcoBepLueHCTBOBaHbI kKOMaHAbl CmaHOapmHbie sudbl ¢ modesiu n Bud ¢ modenu

(npexxHee Ha3BaHne — lpou3eosibHbIU 8UOD).

- [lpoeunpyemyio MOAENb MOXHO NpocMaTpuBaTh B CneunanbHOM OKHE — OKHe MOoAernu-
NCTOYHMKA. B 3TOM OKHE MOXXHO YCTaHOBUTb NMPOU3BOSIbHYHO OPUEHTALMIO (MbILLbHO,
KnaBmaTypown Unn C NOMOLLIbIO 3rieMeHTa ynpaBrieHns opyeHTaumnemn) n ncnonb3oBaThb
ee Ansa npoeumpoBaHus B BUA,.

- Ecnn mogenb MHorotensHasi, To MOXHO BblOpaTh npoeuupyemoe teno (tena). Beibop
Npon3BOANTCA MYTEM YKa3aHWs TeNn B OKHE MOLENM-UCTOYHUKA.
lMpumeyaHue. 3anyCcTnTb NpoeLMpoOBaHME OTAENbHbIX TeNT MOXXHO HEMOCPEACTBEHHO U3
mogenu. [na aToro HyXXHO BbiAenNuTb Tena B [lepeBe NOoCTpOeHUs 1 Bbi3BaTb U3
KOHTEKCTHOro MeHto komaHay Co3damb yepmex.

Maclitab co3gaBaeMoro Buaa MoXeT aBToMaTUYecku 400aBNATLCA B €ro HaAnUCh, ecnu
9TOT MacwTab oTnMyaeTcsa OT yka3aHHOro B OCHOBHOW Haanucu. [JaHHas BO3MOXHOCTb
BKIHOYaeTCs onuunen Brsmroyams @ Hadnucbk euda macwmab, OTNNYHbBIV OT YKa3aHHOro B
OCHOBHOW HagnNucu B anarore HacTPOWKM Buaa (Anst HOBOro YepTexa Bbl3bliBaeTcs
komaHgon Hacmpolika — lNMapamempesbl... — Hoeble 0okymeHmbl — [paghuyeckuli
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10.

11.

dokymeHm — [Nlapamempbl dokymeHma — Bud, a onsa Tekywero — Hactpomnka —
MapameTpsbl... — Tekywun yeptexxk — lNMapameTpbl AOKyMeHTa — Bup).

O6paTtnte BHMMaHME Ha TO, YTO CpaBHEHUE MacLUTaboB NPOM3BOAUTCS TOMBKO NpwU
co3gaHun BuaoB. MiameHeHne macwtaba nmetoeroca Buga unu ykasaHue gpyroro
mMacwTaba B OCHOBHON HaAMMCK YepTexa He BNNSAET Ha COCTaB Haanucen BUaoB.

Bo Bpemsi npocTaHoOBKM pa3Mepa nnv 0603HavYeHnsi cuctema onpeaensieT, kakomy Buay
OHO [IOMKHO MpUHaZnexaTtb, U aBTOMaTUYECKM AenaeT 3TOT BuA Tekywmm. bnarogaps
3TOMY CO34aHHbI pa3mep unu obo3HayYeHne nonagaeT B HYXKHbIN BUA,.

O6beanHeHbl KOMaHabl UBMEPEHWNIA:

- PaccmosiHue mexdy deymsi moykamu, PaccmosiHue mexady 0eyMsi KpuebiMU V.
PaccmosiHue om Kpueol 3o moy4ku — B koMaHay PaccmosiHue mexdy 0eymsi
obbekmamu,

- Yeon mexdy deymsi npsiMmbiMu/ompe3kamMu 1 Y2011 N0 mpemM mo4YykamM — B KOMaHay
Yeon.

HoBkle Bo3amoxxHOCTU paboTbl ¢ cuctemamm koopamHat (CK):

- B cnucok Bblbopa Tekywen CK skntoyeHa CKO — CK cdparmeHTa unum Tekyuwiero snga
yepTexa,

- Npu co3gaHunM NoKanbHOM CUCTEMbI KoopaAnHaT MOXHO BbibpaTb CK, B koTopon ByaeT
3agaHo nonoxeHwue Hosou JICK: CKO nnu Tekywasa CK.

KomaHabl BeIipo8HsImMb no3uyuu rno 20pU3oHmarnu n BoeipoeHsamb no3uyuu rno
eepmukasiu 3aMeHEHblI KOMaHAOW BbIpoeHsIMb nonku ebIHOCOK. OHa NpUMeHMMa Ko
BCeM 0B03HaYeHUAM 1M pasMmepam, UMEIOLLMM B COCTaBe JNIMHMIO-BbIHOCKY.

[lo6aeneHbl kKoMaHabl JITUHUSI C/I0)KHO20 pa3pe3a/ceqeHusi v JITUHUSI C/I0)KHO20 pa3pe3a
AN 0603HaYEHNs NONOXEHUS CEKYLLIUX NIOCKOCTEN CNoXHOro paspesa B
MaLUMHOCTPOUTENBHBIX U CTPOUTENbHBIX YepTeXax COOTBETCTBEHHO. [pexHue KomaHabl
JluHus paspe3a/ceyeHus v JluHus pa3pe3a Tenepb NO3BONAKT CO34aBaTh TONbKO NNHUN
NPOCTbIX Pa3pPe3oB.

Beog Hagnucen B paamepax n 0603Ha4YeHNsIX TeNepb NPON3BOANTCSA B rpadpnyeckomn
obnactu, HenocpeaCTBEHHO Ha pa3mepe U obo3HavYeHun.

Hnanor Bbi6op keanumema nepenmeHoBaH B Knnacc donycka v NosHOCTbIO
nepepaboTtaH. [peacraBneHne KnaccoB gonycka B gvarnore crano 6onee HarnsigHbIM: BCe
OHW CBeAeHbl B 0AHY Tabnuuy; knaccel obwero n npegnovTuTenbHOro NpUMeHeHus
BblAeneHbl; Npy HeO6X04MMOCTU MOXHO COKpaTUTh Tabnuuy, OCTaBMB B HEWN TONbKO
Knaccbl obLLero npMMeHeHus.

XapakTepHble To4YKM, oTobpaXkatoLmecsa Nnpu peaakTmpoBaHumM 0603HaYeHU 1 pa3MepoB,

ctanu 6onee yHKUMOHaNbHLIMW. B YacTHoCTU:

— XapaKTepHasi Touka B Ha4yarne rosiky no3sonsieT 4o0aBuTb OTBETBIIEHUS,

— KOHTEKCTHOE MEHI0 XapaKTEepHOW TOYKN Y CTPESIKN NO3BOSISET CMEHUTL €€ BUA,

=~ Ha pasMepHYI0 NNMHMIO NPOCTOro NIMHENHOro pasMmepa fobaBneHa xapakTepHas Touka,
Nno3BonALLLAs HAaKMOHUTL ero 6e3 obpalleHus k NaHeny napameTpos,

- K pasmepam C BbIHOCHbIMU NUHUAMK oOaBneHbl cneunanbHble 3HadkM (MMKTorpamMmma
«rnasy), ynpaenstowme oTobpaxeHnem BbIHOCHbIX JIMHUWMNA,

- pa3mep C 06pbIBOM MMEET XapaKTEPHYH TOYKY, COOTBETCTBYHOLLYIO BTOPOW TOYKE
npuBA3KM pasmepa (06bIY4HO — Ha OCK); UIBMEHEHNE NOMOXEHMSA 3TON TOYKM NO3BONSET
nepecTpouTb pasmep: NPUBSA3aTh ero K ApyroMy o6bLEeKTy U nepecdmntatb 3HadYeHne
pasmepa.

HopaboTaHa komaHaa fJonyck ¢popMbi U pacrosioKeHUst:

- B yrnax n B cepegnHax CTOPOH paMKku 0TOBpaxatoTCst XapakTepHble TOYKN,
nossonswLme 4o6aBNTbL OTBETBIIEHUS.

- [pun nepemeLLeHnn TOUKMN U3Noma Unn KOHLA OTBETBIIEHMS Ha 3KpaHe oTobpaxarTcs
BCMOMoOraTesbHble HanpaBnsawLwme — NMHUK, NapannenbHble OCAM TEKYLLEN CUCTEMbI
KOOpAMHAT 1 NPOXOAsLUNe Yepes NpeablayLlyo TOUKy oTBeTBneHns. Ecnu npu
nepemeLLeHnn KOHLA OTBETBIEHMS YKa3aH reoMeTpu4ecknii 06bEKT, To oTobpaxaeTcs
Takke Hanpasnsowas, nepneHankynsipHasa aTomy oobekTy. OTo ynpoliaeT
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

26.
27.

NOCTPOEHME Y4aCTKOB OTBETBIIEHMI, OPTOrOHarbHbIX APYr APYry UK CyLLeCTBYOLWNM
obGbekTam.

- OOBbEKT, K KOTOPOMY OTHOCUTCS1 0D03Ha4YeHNe, N TOUKY Havana OTBETBINEHUS HA HEM
MOXXHO yKa3aTb [0 3a[aHusi NONOXEHWUsI PaMKK C HAAMUCHHO.

MosiBunack BO3MOXHOCTb co3faHusa 6onee ogHOro OTBETBIEHMS Y LLEPOXOBATOCTH,
pasmeLlaemMon Ha nosike NMHUN-BbIHOCKWU. Ecrin Touka Havana oTBETBIEHMS OKa3blBaeTCs
3a npegenamu obbekTa, ykasaHHOro 4515 NPOCTaHOBKM 0603HAYeHNs, TO 3TOT OObEKT
npoaneBaeTcst TOHKOW NIMHUER.

MpAMONMHENHbIN OGBEKT, BbINOMHAOLWNA (PYHKLUMIO OCU CUMMETPUN B KOMaHAe
3epkanbHO ompa3umsb (NpexHee Ha3BaHWe — Cummempusi), Tenepb MOXET ObITb
ykasaH 6e3 BKNYeHnsa cneymnanbHOro pexuma.

C6opka KOHTypa Tenepb COCTOUT B yKazaHUM He OOBbEKTOB, YaCTu KOTOPLIX 06pasytoT
KOHTYp, @ CaMuX 3TUX YacTen, T. €. CErMEHTOB KOHTypa. CerMmeHTbl MOXHO A06aBnaTb He
TONMbKO B KOHEL,, HO 1 B HA4ano KOHTYpa; KpanHue cerMeHTbl NoAacBe4vmBatoTcs. [Mpru3Hakom
TOrO, YTO KOHTYP 3aMKHYJICA (T. €. HaYaNbHbIA N KOHEYHbIN CETMEHTbI COCTLIKOBaNMCh Apyr
C ApYrom) siBNsieTCA 3anmBka LBETOM 06nacTu BHYTPU KOHTYpa.

Ecnn nmsa Buga BkntovaeT cebifiky Ha 0603HauYeHne (Hanpumep, NMMHUIO paspesa A-A), TO B
[epeBe yepTexa 3TOT BMA NONyyYaeT COOTBETCTBYHOLEE Ha3BaHune (Hanpumep, «Paspes A-
A»), KOTOPOE HeAOCTYNHO ANS peaakTupoBaHus. ViameHeHne GykBbl B 0603Ha4YeHUN 1,
crnepoBaTeNnbHO, B Ha3BaHWM Buaa aBToMatudeckn nepegaetcs B [lepeso. bnarogaps
3TOMY HaMMeHOBaHWsi BUOOB B [lepeBe 1 B YepTexe Bcerga coBnagator.
Hepepaktnpyemble Ha3BaHUsA BUAOB OToOpaxatoTcs B [lepeBe vepTexa KypCUBOM.

Mpwn Belumncnenn MUX curypa (unm cedeHne tena), Ybm XapakTepuCcTUKN onpeaenstoTcs,
BblAensdeTcsa LuBeToM B rpacuyeckon obnactu.

O6nacTb BHYyTpW pamMKu BblAeNeHUs BblAenaeTcsa LBeToM:
— CUHWA — ONsi OXBaTbIBAOLLIEN PaMKN,
— 3enfeHbl — ONSA CeKyLLEen pamku.

MepepaboTaHbl NPOLECCHI BblAENEHNS 0OBEKTOB U UCKIMTHOYEHUS U3 YNCIa BblAENEHHbIX:

— YpaneHsbl Bce KOMaHabl UCKMOYEHUS1 0O0BEKTOB M3 YMCHa BblAeMNEeHHbIX, a TakKe
KomaHabl BblaeneHms O6wexkm, BHe pamku v [IpexHull crnucok.

- KomaHpa MHeepmuposamb ebidesieHue OoCTynHa B MeH0 Bbidenums. Kpome Toro,
MHBEPTUpPOBaTb BblAeNeHne MOXHO, yaepxmeas <Ctrl> npu BblaeneHnn o0 bLeKToB
pamkon.

- BblgeneHune BMAoB, CroOEB M rpynn, a Takke BblAeNeHne No CTUM0 NIMHUK, NO TUny
ob6bekTa 1 no aTpubyTam QOCTYNHO TONbKO B AManore BblAeneHus No CBONCTBaM.

B KOHTEKCTHOE MeHI0 0OBEKTOB, KOTOpblEe OTOOpaxatoTcsa B [lepeBe (B1Abl, BCTABKM,
MakpoanemeHTbl) gobaeneHa komaHaa Mokazame e [epeese, kOTOpasi BbIAENSET B
[epeBe BbIOpaHHbIN OOBHEKT; NP HEOOXOOUMOCTI packpbiBAeTCA HyXXHbIN pa3gen [epesa,
a Takke npounsBoguTCca NpokpyTka [epesa, 4Tobbl 0OBHEKT Obln BUAEH.

Buabl ¢ paspbiBaMn N MeCTHbI€ BAbl OTMEYalTCA B D,epeBe NOoCTpOeHua cneunarnbHbIMA
3Ha4YKaMu.

Mpv NOCTPOEHMMN Ay NO TPEM TOYKaM ykasaHue TOYeK MPOUCXOAUT B criefytoLlem
nopsiake: HavanbHasi, KOHeYHas, Touka Ha ayre.

Mpn nocTpoeHmn BcrnomoraTernbHOW MPSIMON MOXHO BKITHOYUTL CO3aHNe BTOPOU
NpPsMON — NepneHanKynsapHoON NepBown.

B komaHge LWmpuxoeka nosiBUNach KHOMKa, MEHSOLWAs yron HaknoHa fnMHUA Ha
NPOTUBOMNOJSIOXKHbIN.

Ounwaemas obnacTb B kKomaHae Oyucmka obs1acmu BblAENAETCS LIBETOM.

Cnocobbl nocTpoeHus NpsiMoyronbHNKoB 1o yeHmpy u eepwuHe v Mo yeHmpy u dsym
mo4Kam BblAesNeHbl B OTAeNbHbIE KOMaHAbI.

HOCTpoeHme KpMBOVI besbe BbloeneHo B OTAENIbHYIO KOMaHAY.

Mpy NoCTpoeHWM cnnanHa No ToYKaMmM MOXHO SIBHO YNpaBnsiTb pagauyCcoM KPpUBU3HbI
(cooTBeTcTBYlOLLEE MONE BBOAA NPUCYTCTBYET Ha [aHenu napameTpos).
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28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

41.
42.

B komaHaax, gonyckaroLmx HeCKONbKO BapuaHTOB NOCTPoeHus obbekTa (Hanpumep,
OkpyxHOCmMb, KacamesibHasi K 08yM KpuebIM), b0rbLue HET akTUBHOro haHToma: Bce
daHTOMbI OTOOpaxarTcsa ognMHakoBo. YTobbl 3adomMKcMpoBaTb OOUH U3 HUX, HYXKHO
LLEeNKHYTb MO HEMY MbILWbHO, ANS PUKCALMM HECKONBKUX (DAHTOMOB HYXXHO LUerKaTb Ha
HUX, yaepxusasa Haxartoun knasuwy <Cirl>.

[ns co3paHna 0603Ha4YeHnst Heyka3aHHOW LLIEepPOX0oBaTOCTH, NOCNEAYIOLLEro ee
peaakTUpPOBaHUA N NepeMeLLeHNs CNYXUT ogHa KomaHaa — HeykasaHHas
wepoxosamocmb — 3adamb/usmeHumsb. OTOenbLHaa kOMaHaa onst USMeHeHNs
NOMOXEHMS HeyKa3aHHOWM LLEPOXOBATOCTN UCKIOYEHa.

Ecnn o6bekToM At npocTaHoBKM Gasbl SIBNSAETCA BbIHOCHAs NMHWUSA pa3mepa, To
0603HaYeHne MoXeT ObITb 3aPMKCMPOBAHO B MOMOXEHUM, MPU KOTOPOM Ha4ano
OTBETBIIEHNS COBMNagaeT C KOHLIOM pasmepHoi nuHuu. Brnarogaps aToMy B crnyyae
HaKMOHHbIX BbIHOCHbIX NMHWUIA Gonblue He TpebyeTcs AONONHUTENbHAsA pa3MeTka ans
COBMELLIEHNS YKa3aHHbIX TOYeK.

YcoBepLleHCTBOBaHa NPOCTaHOBKA YrioBOro pasmepa: ecriv BTOpon CTOPOHON
obpa3mepunBaeMoro yrna siBnseTcs BepTMkanbHas unm ropusoHTanbHasa npsmas, 1o ee
Hanuyue B Buae obbekTa yxe He obasatenbHo. MNocne ykazaHna NepBov CTOPOHbI yrna
HY>KHO HaXaTb KHOMKY Bbibpamb ecriomo2amesibHy0 npsiMyro Ha NaHenn napameTpos.
3atem cnefnyeT ykasaTb HYXHbI aHTOM — rOpM30OHTaNbHON UM BEPTUKaNbHOW NPSIMON,
npoxogsaLen Yyepes Havyano Unm KOHeL, NepBor CTOPOHbI yrna. BelHOCHas nuHma pasmepa,
COOTBETCTBYHOLLAA «OTCYTCTBYIOLLEN» CTOPOHE yrna, byaeT HaunHaTbCA B €ro BepLUMHE.

B komaHae AemosiuHusi Tenepb MOXHO BblGpaThb, YTO OyAeT ykasaHo Ansi MOCTPOEHUS:
06BEKTBI UNN TOYKK. [1Ns1 3TOro CNyXuT kKHonka Boi6op 6a308020 o6ekma Ha MNaHenun
napameTpoB. 10 yMon4YaHuo oHa He HaxaTa, T.e. BKIOUYEHO yKka3aHue TOYeK.

B komaHgax, KoTopble Mcnonb3yoT 6onee ogHOro onopHoro o6bekTa (Hanpumep,
OKpyXHOCMb, KacamesibHasi K mpeM KpuebIM), NOSBUAaCb BO3MOXHOCTb OTMEHATb
BbIGOp 06beKkTa NOBTOPHLIM €ro yka3aHveM. JTO NO3BONsieT OTMEHUTb BblGop o6bekTa B
rpaguyeckon obnactu, T.e. 6e3 obpalleHusa k NaHenn napameTtpos. O6paTuTe BHMMaHne
Ha TO, YTO Takon cnocob OTMEeHbI AOCTYMNEH TOMbKO A0 OKOHYaHWUS npouecca Bblbopa. Ecnu
BbIOOp yKe 3aBeplueH (T.e. BO BpeMs 3agaHns napameTpoB 06bEeKTOB), 4151 OTMEHbI
yKa3aHusi 0ObeKTa HY>KHO yaanuTb ero HasBaHWe 13 COOTBETCTBYOLWero nons MNanenu
napameTpoB.

Yny4uweHbl haHTOMbI, MOKa3biBaOLWMECS NP BCTABKE U NEpEMELLEHUN OOBEKTOB:

- Hagnucu B dpaHTomax Gornblue He 3aMeHsATCA rabapUTHBIMI NPSAIMOYTOSibHUKaMMU,

— YCKOpEeHa OTPMCOBKA «TSKENbIX» paHTOMOB, T. €. (haHTOMOB, coAepKaLLMX MHOro
OOBbEKTOB.

YnyuleHo oToGpaxeHne pacTpoBbIX N300paXKeHUiA, BCTABIEHHbIX B rpaduyeckue
[IOKyMeHTbI. BOo3MOXXHa HacTpolika kayecTBa OTOOpaXKeHus pacTpa.

YcKopeHa OTPUCOBKa HaCbILEHHbIX YepPTEXeNn.

3HauMTenbHO yny4weHo oTobpaxeHue WpndToB ¢ ncnonb3osaHnem OpenGL (B Tom
yucne peanns3oBaHO OTOGPaXKeHNe BEKTOPHbIX LWPMUATOB). OTO NO3BOMNIO OTKA3aTbCs OT
BTOpOro cnocoba hopmmpoBaHusa n3obpaxeHnsa — nocpeactsom nHtepdenca GDI.

TeKcTbl C Ha3BaHUAMMN NpunBA30K, 0To6pa>1<arou4v|ec;| OKOJ10 Kypcopa npu BbIMOJIHEHNN
NPUBA30K, 3aMeHeHbl 3Ha4YKaMu.

Komanga Pasmep ebicombi nepevivMeHoBaHa B Ommemka ypoeHsi.

WckntoyeHbl NnokarnbHble goparmeHTbl. Bo3aMoXXHOCTb paboThl € NokanbHbIMU ddparmeHTamum
B UepTexax npeablayLLnx BEPCUn coxpaHeHa.

WcknioueH MeHedxep ecmaeok eudoe u ghpazMeHmoe.
WcknioveHa komaHaa Mapamempbl mekyuje2o euda.

Tekcmoenblil npoyeccop

1.

TekcToBble WaGMOHbI nepenMmMmeHoBaHbl B TUMNOBbIE TEKCThI.
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Hnanor Tekcmoesbie wabsioHbl 6onee He ncnonbayeTcs. MNMpu BbI30OBE KOMaHAbl BCTaBKM
TMNOBOro TekcTa Ha MaHenn 6MbnuoTek akTuBMpyeTcs BMbnmMoTeka, Ha3HaYeHHas Ans
BCTaBKM TMNOBbIX TEKCTOB. HasHaueHune npounssogntcsa B KoHgpuaypamope. Mo
yMOI4aHuio ucnonbdyetca bubnmoteka Tunoebie mekemsi (kompas_tdp.kle).

CneusHakm — npobenbl, Hepa3pbiBHbIE Npobenbl U aeducol, 3HakM Tabynauumn n KoHua
ab3aua — oTobpaxaroTcs LUBEeTHbIMU, N0 YMOSYaHUIO SPKO-PO30BbIMMN.

MycTble 3HakomecTa Ans UHOEKCOB, YACnMTENen N 3HameHaTenen gpoben otobpaxaroTcs
B BMAE LBETHLIX MNOMEN, N0 yMONYaHuio cepbix. OHM BUOHbI, €CMN BKITIOYEHO OTObpaxeHne
CUMBOJIOB hOPMaTMPOBAHUS.

LiBeT oToOpaxeHns cneusHakoB M 3HAKOMECT ANns MHAEKCOB Apobert MOXHO 3aaaTh B
darnne KOMPAS.ini. Insa atoro cnyxut cekumsa [Colours]. B Hen gormkHbl ObITb
crneayoLme KIouu:

- FormattingCharactersColour — ynpaBnsieT LiBETOM CrneL,3HaKoB,

- EmptySignPlaceColour — ynpaBnsieT uBeTOM 3HAaKOMECT Ans MHAEKCOB Apoben.
3HadeHune Kaxgoro Krya — napameTpbl UBeTa B OAHOM M3 criedyoLwwmx popMaTos:
- "255127 39"

- "255, 127, 39" (npoben nocne 3anaTon oba3aTeneH)

- "Ox00 OxFF OxFF"

- "Ox00, OxFF, OxFF" (npoben nocne 3anaTton obasaTtenex)

Mpumep:

[Colours]

FormattingCharactersColour="255 127 39"

EmptySignPlaceColour="220 220 220"

Paboma c nepemeHHbIMU. Mapamempu3ayus

1.

2.

MosiBNacb BO3MOXHOCTb nepenmMmeHoBaHuA NoJib30BaTEJIbCKMX NepeMEHHDbIX. HoBoe nms
aBTOMaTU4ECKN nNepegaeTca BO BCE BblpaXeHUdA, UCNonb3yrLwne 3Ty NnepeMeHHYHo.

LiBeToBasi MHAMKaLMSA TUNOB NepeMeHHbIX OTMeHeHa. BHelWwHAs 1 nHgopmaLlmoHHas
nepeMeHHble 0TMeYatloTCs crneumanbHbIMU 3HaYkaMun B NeBor YacTu [NaHeny nepeMeHHbIX.

B ctonbue BbipaxeHue NaHenn nepeMeHHbIX MOXHO MCMNONb30BaTh 3ansaTyio B KAYeCTBe
AecatuyHoro pasgenutens. Nocne noaTBepXXaeHUsa BBoga OHa aBTOMaTUYECKN
3aMEHSIETCH TOYKON.

Mosasunca nouck Ha NaHenu nepemMeHHbIX:

- Tlouck BegeTcsa No BCEM KONTOHKaM Tabnumubl NepeEMEHHbIX, @ TakkKe No Ha3BaHUAM
onepaumi. TeKCT Ans noucka cnegyeT BBOAUTL B cneynansHoe nosie B BEPXHEN YacTu
MaHenu nepemMeHHbIX.

- B meHIo 06bekTa, BolgeneHHoro B [lepeBe NOCTpoeHus, gobasneHa KomaHga
lNokazamb e depeese nepemMeHHbIX. [locrne BbI3oBa 3TON KomaHabl [MaHenb
nepeMeHHbIX akTUBU3NPYETCS, HA HEW pacKpbliBaeTCs pasaeri, COOTBETCTBYIOLLNIA
BblOpaHHOMY OOBEKTY.

- KomaHpga lMokazamb e [Jepeee N3 KOHTEKCTHOrO MEHI0 00beKTa, BblAENEHHOro B
rpacdouyeckorn obnactu, noacee4vmBaeT BblOpaHHbIN 00BHEKT Takke Ha [NaHenn
nepeMeHHbIX.

KomaHabl BbIpo8HsIMb MoOYKU 1o eepmukasnu, Bbipo8HsImMb moyYkKu o 20pu3oHmaiu,
BepmukanbHocmb 1 F'opuzoHmanbHOocmsb 06begnHEHbl B KOMaHOy BbipagHueaHue.
KomaHnga nmeet aBa pexuma:

- Aemomamu4eckull — 3 [ByX BO3MOXHbIX HanpaBrneHu BbipaBHMBaHMs (Mo
roOpuU3oHTanNu unu no BepTUKanu) BelbMpaeTcst TOT, K KOTOPOMY Onuke Tekyluee
nonoxeHve o6bekToB. Takum 0Opasom, B 3TOM PEXMME OTPE3OK C YrIOM HaknoHa 15°
CTaHeT ropM30HTarnbHbIM, a C YoM 75° — BepTuKarnbHbIM.

- BblpagHugaHue no nNpsiMbIM — HanpaerneHus BblpaBHMBaHWUS O0TobBpaxatoTcs Ha
3KpaHe B B1UAe haHTOMOB ropM30HTanbHOM 1 BepTUKanbHOM NpsiMbix. BoibpaB ogHy u3
HWUX, NONb30BaTeNb SABHO 3aa€eT HanpaBeHne BblpaBHUBaAHUS.

HaHHasa gopaboTka ynpowaeT HanoXeHme NepeyncrieHHbIX OrpaHUYEeHNn B 3CKN3e, Tak
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Kak, B OT/M4Me OT YepTexa u doparMeHTa, n3obpaxxeHne B 3CK13e YacTo OKasbiBaeTcs
NOBEPHYTO OTHOCUTENBHO CTOPOH 3KpaHa, YTo 3aTpyAHSET onpeaeneHe ropusoHTanbHoro
N BEPTUKaNbHOIO HanpaeneHui.

6. [Job6aBneHa komaHaa KoHYyeHmpu4yHocmsb, HaknaabiBaoLwas Ha 06 BbEKTbI OAHOMMEHHOE
orpaHunyeHve. KomaHaa paboTaeT C OKPY>KHOCTAMM, dNnuncamm, a Takke gyramu
OKPY>KHOCTEWN M 3MNUNCOB.

7. KomaHgbl PaeeHcmeo paduycoe n PageHcmeo OsnuH o6beguHeHbl B KOMaHay
PaseHcmeo.

Paboma co ceolicmeamMu u omyemamu

1.  Tenepb BCe M3MEHEHUSI CTUMS OTYETA: CTPYKTypa Tabnuubl, NapaMeTpbl 0TOGpaXxeHus
[AaHHbIX 1 Npo4Yee — HeMeArieHHo oTobpaxkatoTcs B Tabnuue otyeTa.

2. TlepepaboTaH MexaHn3M punbTpaunn AaHHbIX B OTYETE.

- Tenepb hunbTpaumsa 4oCTynHa TOMbKO B OKHE MOArOTOBKM AaHHbIX. PaboTta Begetcsa
BCE BpemMs C 0gHUM HabopoMm ycnosui ounbTpaumn. JobaBneHne nnm namMeHeHum
YCIOBUI NPUMEHSAETCH K UCXOAHOMY Habopy AaHHbIX. MOXHO siBHO 3ajaBaTtb
ornepartopsbl, cBssbiBatowme ycnosus — U nnu UINA. Ycnosusa domnbtpaumm
COXPaHATCA A0 OKOHYaHUA npoLecca co3gaHusa oTyeTa.

-  OunbTpbl, CO30aHHbIE B OTYETE, aBTOMATUYECKN COXPaHSAOTCHA B 3TOM OT4eTE A0
OKOH4YaHus1 paboTkl ¢ HUM. B accoumaTuBHOM OTYeTE, BCTABIEHHOM B rpadnyeckmi
OOKYMEHT, COXpaHeHHble (PUNbLTPbI MOXHO NPOCMOTPETbL, OTPeaakTUpoBaTb Unu
OTKIHOYNTb, OTKPLIB OTYET B OKHE MOArOTOBKN JaHHbIX.

- Ecnn npu paboTe ¢ 0TYETOM B OKHE MOArOTOBKU AAHHbLIX BKIOYEH PUNbTP, TO B
npaBoM BepPXHEM yrny rpaduyeckor obnactn otobpaxaeTcsa 3Ha4OK pexnma
dumnbTpauumn. LLenykom Ha 3HauYke MOXHO BbINTU U3 pEXMMA, T.€. OTKIIOYNTL
dunbTpaumio.

- [lpu n3ameHeHmn coctaBa oTyeTa (HanpMMep, BKIMOYEHNN B OTYET HOBbIX CBOWCTB M
06beKTOB) UNbTPLI HE cOpackiBalOTCA, @ NPUMEHAIOTCS K HOBOMY COCTaBy OTYeTa.

3. lNosiBUNacb BO3MOXHOCTb NOMYYEHMS B OTHETE KONTOHKN CO CChISTKON HA CBONCTBO
AOKYMEHTa, No KOTOPOMY COCTaBnseTcs oT4yeT. Hanpumep, B oT4eT No cbopke MOXKHO
BKIIOYNTb 0603HaYeHe N HanMeHOBaHNe 3ToW COOPKM UK JaHHble O ee macce. [ns
CO3aHNA TaKOW KOMOHKU HYXXHO OTpedakTUpoBaTh CTUMb oTyeTa: Aobasutb ctonbew 1 B
Crnuvcke CBOWCTB Anst Hero BblibpaTtb CTPOKy «Ccbifika Ha CBOMCTBA AOKYMEHTa».

4. HacTtpowka 3aronoBka («Lwankuy) Tabnuupbl TeNepb COXpPaHSAETCsa B CTUIE oTyeTa.

5. MepepaboTaH NpoLecc noucka AaHHbIX B OTYETE.

Paboma co cneyudgukayuelti

1.  KomaHgbl co3gaHus pasgerna, 6a3oBoro 1 BCnoMoratesibHoro o0bekToB cneuudounkaumnm
OOCTYMHbI B peXUMe pefakTMpoBaHUsA TEKCTOBOM YacTh obbekTa crneundurkalmm. Boizos
nobor U3 HUX 3aBepLUAeT peaakTupoBaHMe 0ObekTa C NOATBEPXKAEHNEM BHECEHHbIX
N3MEHEHUN.

2. YnpaBneHue AOKyMeHTaMu, NoAKMHYEHHbIMU K crieundurkanmm, Tenepb NPOU3BOAUTCS He
B Amnarnore, a Ha NaHenu napameTpoB. COOTBETCTBYHOLLME SrIEMEHThI yNpaBneHus
NOSIBNSAOTCS Ha HeW Nocre Bbl3oBa KOMaHAbl YrpaesieHue c60opKol.

3. TMosiBMNacb BO3MOXHOCTb OTKIMIOYEHUS Nepeaayv AaHHbIX B cneumdukanmio, kotopas
BbINOMHSETCA NPU COXPAHEHMN NOAKIMIOYEHHOrO K 3TON cneundmrkaumm gokymeHTa. [ns
aToro cnyxut onuus lNMpu coxpaHeHuu dokyMeHmMa rnepedasamb OaHHbIe 8
cneyugukauyuro B ananore Hacmpolika — lNapamempbi — Cucmema — Pedakmop
cneyugukayuli — Mapamempbi 06HoeeHuUss okymeHmoe. OTKNIYeHne nepegaymn
AaHHbIX MOXET NoTpeboBaTbCs, ECNN OHA 3aHUMAaEeT MHOTO BpeMEHN (0ObIYHO Npu
COXPaHEHUN HaCbILLEHHON COOPKM, ECNIN OHA U €€ acCOUMATUBHBIN YepPTEX NOAKMYEHbI K
cneundukaumn).
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Ecnn nogkntoveHHbIN K 00bekTy cneumdukauum OKYMEHT MHOMOMMCTOBOW, TO B
cneumndmkaumm (B rpade MNMpumeyaHue) MoryT GbITb yYKasdaHbl MO hopmaTbl U
KonuyecTtBa NUCToB: 2xA4, 2xA3, ..., nnbo Tonbko cdopmathl: A4, A3, ... [inga Beibopa
HY>KHOrO BapuaHTa CrnyxuTt onums Omo6paxamb Konu4yecmeo siucmoe 0GHO020
¢gopmama B fuanore HaCTPoOnku cTunsa cneumdpurkaumm. Onumnsa NpUcyTCTBYET Takke B
ananore HacTPOMKU TekyLlen crneundukaLlmm.

MNMeyamp

Buabl yepTexen B OkHe NpeaBapuTenibHOro NMPOCMoTpa Tenepb MOryT oToOpaxaTbCca
yNpoLLeHHO — rabapuTHbBIMW MPAMOYToSibHUKaMK. OTO YCKOPSET OTPUCOBKY YepTexen npu
nepexoe B npeaBapuTenbHbI MPOCMOTP, OCOBEHHO, Crnn KONMYECTBO JIMCTOB BEMWKO
WU BUOb! HACBILLEHHBI.
BkntoyeHne n HacTponka ynpolleHnsa npounssoautca B harine KOMPAS.ini, B cekummn
[PrintPreview]. OHa MOXeT cogepkaTb CreaytoLmne Knun:
- LevelofDetailDrawingView — Bknto4aeT/oTkno4aeT ynpoLeHne BugoB. 3Ha4eHns
Kntoya:
- 0 — ynpoLieHne OTKITHYEHO,
- 1 — ynpoLleHne BKMOYEHO AN BUOOB, 3KPaHHbIA pasMep KOTOPbIX HE MpeBbIaeT
3HayeHud, ycTaHoBEeHHOro B kntode DisplaySize,
— 2 — ynpoLleHne BKIMYEHO ANg BCeX BUOOB, HE3aBMCUMO OT UX 3KPaHHOro pasmMepa.
- DisplaySize — 3agaeT 3HaueHuMe 3KpaHHOro pasmepa Buaa (B nukcensix). Buabl,
MeHbLUasi CTOpOHa rabapuTa KOTOpbIX HE MpeBbILIAeT 4aHHOMO 3HAa4YEHMUS!, 3aMEHSIIOTCA
rabapuTHbIMK NpsIMOYronbHUKaMu. [lnanasoH 3HavyeHun kntoya: [3; 3000].

Umnopm u akcnopm

1.

MosBnnacb BO3MOXHOCTL YTeHus doannoB goopmaTta JT n 3anucm B atoT cbopmar. lNMpu
HACTPOWKE YTEHUSI MOXHO yKa3aTb TUMbl 00BHEKTOB, KOTOPbIE JOMKHbI ObiThb
KOHBEPTUPOBAHbI, a TaKKe BKITOUYUTb CLUMBKY MOBEPXHOCTEN N 3a4aTb €€ TOYHOCTb, a Npwu
HaCTpOKKe 3annucy — yKasaTb TUMbl 06 bEKTOB, BKITHOYNTL 3aMMCb TONBbKO BUAMMbIX
06BbEKTOB, Nepefayy LBeTa 1 BbibpaTb reomeTpuyeckoe npeacrasneHve: TpuaHrynsaums,
TOYHasA reoMeTpus Unu 1 To 1 Apyroe.

BoamoxHa aBToMaTuyeckas 3anucb Mmogenu B popmat JT npu kaxxgom ee coxpaHeHuu.
BkritoyeHne n HacTpourka 3anMcu NPpoMsBOAUTCH B Ananore, Bbi3biIBAEMOM KOMaHOO0M
Hacmpoiika —IlMapamempsbi... — Cucmema — ®Palisibl — Aemomamu4deckul
akcriopm.

MosiBunack BO3MOXHOCTb UTeHus dannos chopmata STEP AP242 n 3anncu B aTOT
dopmart. Hactpowika akcnopTa Takasi e, kak anst dopmara STEP AP214: moxHoO ykasaTb,
YTO MMEHHO HY>KHO 3anucblBaThb (Terna, NOBEpPXHOCTU, KpMBbIe U T.4.), BbiIbpaTb cuctemy
KoopAuHaT, BBECTU MMSA aBTOpa, Ha3BaHUe opraHu3auun u KoMMeHTapuin. Hactpoika
nMnopTa Takas Xe, Kak Ang ocTtanbHbIX Bepcun chopmata STEP.

MosiBunack BO3MOXHOCTb UTeHus dhannos popmaTta STL. PesynbTaT YteHns — TBepgoe
Teno ¢ TpeyronbHbIMU rpaHsaMN.

MNosBnnacb BO3MOXHOCTbL HacTpoKku akcnopTta B popmat VRML. HacTtpoeuHbin gnanor
BbI3bIBAETCS M3 MEHIO KHOMKM CoxpaHume B ananore coxpaHeHus anna n
npeaocTaBnseT Te e BO3MOXHOCTU, YTO U Anarnor HacTpowiku 3anvucu B popmat STL:
BbIOOP 3KCNOPTUPYEMbIX OOBEKTOB, HACTPOMKY TOYHOCTM annpoKCcMMaLunn, yKkasaHue
CUCTEMbI KOOPAMHAT U €AMHUL U3MEPEHUS OSTMHbI, BKIIOYEHME/OTKITIOYEHNE Nepeaayn
LBeTa.

HopaboTaHa 3anucb B doopmart pdf.

- Ecnu o6bekTbl YepTexa BbIXOAAT 3a rpaHuupbl oopmara, TO MOXHO ykasaTb, YeM
OOMMKHa ObITb OrpaHnYeHa cooTBeTCTBYOLWas cTpaHuua pdf-qokymeHTa: rabapuTHbIM
NPsSIMOYrofibHUKOM OOBbEKTOB UK BHELUHEN pamMkon nucta. [nsa Beibopa Hy)kKHOro
BapuaHTa cnyxut onuusi Obpesams no ¢ghopmamy B fuanore HACTPONKM 3anucu B
dopmar pdf.
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6.

B pdf-gokymeHT Tenepb 3anucbiBaloTcs crieaytowmne ceonctea ucxogHoro KOMIMAC-
nokymeHta: ObosHavyeHue, HaumeHosaHue, Mamepuars, Macca, Aemop.

Mpwn aKkcnopTe cGOPOK C HEMNOSHOW 3arpy3Kkoi BCE KOMMOHEHTbI NPUHYAUTENBHO
3arpyxatotcs. [Mpu Heo6xoanMMOCTU 3anpalunBaeTcs Naposb Tuna 3arpysku.

lpunoxeHus

1.

HopaboTaHo npunoxeHne CepeucHbIe UHCMPYMEHMbI.

UHTepdelic komaHng nepepaboTaH ons obecneveHns eanHoobpasns BHELUHEro B1aa u
npuemoB paboTel ¢ nHTepdericom KOMIMAC-3D v17 Home: anemeHTbl ynpaBneHus ns
Ananoros nepeHeceHbl Ha [aHenb napameTpoB; B KOMaHAax, TPebyoLwmx ykazaHns
06BLEKTOB, MOABUMIUCE PETMCTPATOPbLI U T.1.

MoakntoveHHoe npunoxeHne nHterpmpyetca B8 KOMIMAC-3D Home:

- B VIHCTpyMeHTanbHOM obnactu noasnseTca Habop KomaHg NpUnoXeHus,

— HEeKoTOopble KOMaHAbl MPUMNOXKEHUS BKIOYAKOTCA B Apyrne Habopsbl, Hanpuvep, npu
paboTte ¢ mogenbto B Habope MHCMpyMeHmbI 3cKu3a NpUCyTCTBYyeT KOMaHaa
lMposepka 3aMKHymocmu v HeKOTopble apyrue.

MosiBMNack BO3MOXHOCTb 3anycka KOMaHg, NPUNoXeHs B HECKOSbKMX AOKYMEHTaxX

OLJHOBPEMEHHO.

Komanpa Annpokcumayusi Kpusou moxeT obpabaTbiBaTb Cpasy HECKOSTLKO KPUBbIX;

yKa3blBaeMbI 06 bEKT Npu HaBEAEHUN Ha HEro Kypcopa NoAcBeYMBaeTCs.

B komanae KoHmyp no deym KoHmypam BBELEHO BblAENeHNe LBETOM obnacTy,

KOTOpas orpaHu4eHa co3gaBaeMblM KOHTYPOM.

[ononHeHa n akTyanuampoBaHa 6a3a gaHHbIx 6ubnuotekn Mamepuanbsi u
CopmameHmbl.

O6wee konmyecTBO MaTepuanos coctaenseT 6onee 12500 HanmeHoBaHW. B Tom

yucne:

- 1700 oTe4eCTBEHHbIX MapOK CTaneun n CnnaBos.;

— 2279 3apyGexHbIX MapoK CTarneun v CrnnaBoB.;

— 145 mMapokK YyryHa;

— 1270 MapoK LUBETHbIX METarnnoB 1 CrnnaBos;

- 270 HauMeHOBaHUN NervpyoLLnxX crnmnaBos;

— 480 HameHOBaHUN Macen N CMas3soKk;

— 240 HauMeHOBaHWUK NaKoOB W1 KPacoK;

— 700 HauMeHoBaHUK nNnacTMmacc;

— 475 HaMMeHOBaHWUI KIeeB;

- 1500 HauMeHOBaHUIN CBApPOYHbIX MaTepPMaros;

- 620 HaumeHOBaHUM NPOBOAOB N Kabenen;

- 580 HaumMeHOBaHUN CTPOUTENBHBLIX MaTepnanos 1 ap.

basa cooepxut 46258 ak3emMnnsipoB copTaMeHTa.

B 6asy gobaeneHbl criegyowmne JOKYMEHTHI:
FOCT P 56281-2014, TOCT P 56030-2014, TOCT P 52222-2004, TOCT P 54929-
2012, TOCT 8803-89, TOCT 27266-87, TOCT 12766.5-90, TOCT 33133-2014,
FOCT 32528-2013, TOCT 32872-2014, TOCT 32598-2013, TOCT 32872-2014,
FOCT 32598-2013, TOCT 21007-2014, TOCT 33228-2015, TOCT 30565-98, TOCT
P 56594-2015, TOCT P 54864-2016, TOCT P 56854-2016, TOCT 13236-83, TOCT
32482-2013, TOCT 11125-84, TOCT 907-72, TOCT 478-80, TOCT 14261-77, TOCT
740-76, TOCT P 56304-2014, TOCT P 52803-2007, TOCT 10127-75, FTOCT 18277-
90, NOCT 6501-82, TOCT 12765-88, TOCT 13937-86, TOCT P 56211-2014, TOCT
22234-76, TOCT 24147-80, TOCT 1709-75, TOCT 1347-77, TOCT 4-86, TOCT P
56196-2014, TOCT 6662-73, TOCT 10459-87, TOCT P 55041- 2014, TOCT 1028-
79, TOCT 24874- 91, TOCT 11964-81, TOCT 841- 76, TOCT P 51673- 2000, FOCT
8295-73, TOCT 5542-2014, TOCT 14086-68, TOCT 12869-77, TOCT 21234-75,
FOCT 8851-75, TOCT 25851-83, TOCT 20464-75, TOCT 14922-77, TOCT 7885-86,
FOCT 12812-80, FTOCT 23619-79, TOCT 20806-86, TOCT 6848-79, TOCT P 52569-
2006, TOCT 30558-98, TOCT 30559-98, TOCT 13145-67, TOCT 17147-80, TOCT
16109-70, TOCT 18376-79, TOCT 14068-79, TOCT 30066-96, TOCT 11311-76,
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FOCT 857-95, TOCT 10632-2014, TOCT 16361-87, TOCT 19538-74, TOCT 20458-
89, NOCT 11122-84, TOCT 127.4-93, TOCT 127.1-93, TOCT 10360-85, TOCT 6659-
83, TOCT 8740-85, TOCT 20080-74, TOCT 19607-74, TOCT 10437-80, FOCT 4415-
75,TOCT P 51761-2013, TOCT 1791-2014, TOCT 10003-90, NOCT 6722-75, TOCT
7222-2014, 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,
OCT 6221-90, FOCT 8463-76, TOCT 33118-2014, TOCT 21427.4-78, TOCT
16135-70, TOCT 14361-78, TOCT 19783-74, TOCT 21427.1-83, TOCT 24626-81,
FOCT 15866-70, TOCT 9850-72, TOCT 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, FOCT 10821-2007, FOCT 16862-71,
FOCT 8655-75, TOCT 8986-82, TOCT 742-78, TOCT 596-89, TOCT P 55647-2013,
FOCT 21907-76, TOCT 25823-83, TOCT 21791-76, TOCT 25823-83, TOCT 21791-
76, TOCT 7611-75, TOCT N'OCT 29174-91 (MCO 8068-87), TOCT P 51999-2002,
FOCT 1760-2014, TOCT 8736-2014, TOCT 4689-94, TOCT 23735-2014, TOCT
32824-2014, TOCT 32761-2014, TOCT 5742-76, TOCT 9849-86, [OCT 4596-75,
FOCT 11208-82, TOCT 25820-2014, FOCT 8481-75, TOCT 23463-79, TOCT 22982-
78, FOCT 4134-2015, TOCT 4752-2012, FOCT 2-2013, TOCT P 56387-2015, TOCT
12785-87, TOCT 17293-93, TOCT 4453-74, TOCT 8595-83, TOCT 3273-75, TOCT
2912-79, FOCT 25515-82, TOCT 20358-78, 10273-79, TOCT 9077-82, TOCT
10274-79, TOCT 23482-84, TOCT 6990-75, TOCT P 56594-2015, TOCT 16711-84,
OCT 16711-84, TOCT 20015-88, TOCT 17432-72, TOCT 32389-2013, TOCT 193-
2015, TOCT 33131-2014, NMHCT 65-2015, TOCT P 53206-2008, TOCT 15045-78,
OCT 5P.9466-88, TOCT 31622-2012, TOCT P 56358-2015, TOCT 31921-2012,
FOCT 26467-85, TOCT 32730-2014, TOCT 14940-96, TOCT P 56357-2015, TOCT
P 56370-2015, TOCT P 56727-2015, TOCT P 56775-2015, FOCT 33212-2014,
FOCT 7481-2013, NMHCT 68-2015, NMHCT 59-2015, NMHCT 69-2015, TOCT 33065-
2014, TOCT 111-2014, TOCT 23671-79, TOCT 23672-79, TOCT 18834-83, TOCT
2488-79, OCT 3677-76, NMHCT 38-2015, FOCT 26624-2016, FOCT 22938-78,
FOCT 22275-90, TOCT P 52739-2007, TOCT 6765-75, TOCT 21988-76, TOCT
4117-78, TOCT P 52035-2003, TOCT P 52036-2003, NOCT 12696-77, TOCT 28058-
2015, NOCT 28595-2015, TOCT 33591-2015, TOCT 8904-2014, TOCT P M3K
62004-2014, TOCT 12085-88, TOCT 2918-79, OCT I1SO 9329-4-2013, TOCT
10277-90, MHCT 64-2015, TOCT 828-77, FOCT 1973-77, TOCT 312-79, TOCT
1571-82, TOCT 10702-78, TOCT 246-76, TOCT 9629-81, FOCT 5789-78, TOCT
7657-84, TOCT 9966-88, TOCT 7524-2015, TOCT 12865-67, TOCT 32803-2014,
FOCT 33575-2015, TOCT P 54301-2011, FOCT 9419-78, FOCT 3226-93, TOCT
2205-2016.

- B 6a3se 3ameHeHbl 1 OTKOPPEKTUPOBaHbI criedyoLmne JOKYMEHTbI:
MOCT 5632-72, TOCT 379-95, TOCT 177-88, TOCT P51045-97, TOCT 31366-2008,
FOCT 4204-77, TOCT 9293-74, TOCT 6137-97, TOCT 4784-97, TOCT 5040-96,
FOCT 24704-94, TOCT 24704-94, TOCT 14906-77, TOCT 12652-74, TOCT 10667-
90, 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, FOCT 5971-78, TOCT
17479.2-85, TOCT 17479.1-85, TOCT 27772-88, TOCT P 52246-2004, TOCT 6457-
66, FOCT 8325-93, TOCT 9808-84, OCT P 53932-2010, FOCT 9045-93, v ap.

3. [HopabotaHa 6ubnuoteka CmaHOapmHbie u3desnus.
— B karanor Kpenex nobasneHsbl:

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

- Bontbl TOCT I1SO 4162-2014, TOCT ISO 15071-2014, 1SO 15071-2011, TOCT
32484.3-2013, TOCT 32484.4-2013;

- lankun FOCT ISO 4032-2014, FOCT ISO 4033-2014, TOCT I1SO 4034-2014, TOCT
ISO 4035-2014, TOCT 1SO 4036-2014, TOCT ISO 7040-2014, TOCT I1SO 7041-2014,
FOCT ISO 7043-2014, FTOCT I1SO 7719-2014, TOCT ISO 7720-2014, TOCT ISO
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8673-2014, TOCT ISO 8674-2014, TOCT I1SO 8675-2014, TOCT I1SO 21670-2015,
FOCT 32484.3-2013, TOCT 32484.4-2013;
- Wanbbl FTOCT 32484.5-2013, TOCT 32484.6-2013.
- B katanor Jemanu, y3/5bl U KOHCMPYKMUBHbIE 3/71IeMeHMbI [OOaBNeHbI:
- ®naHubl TOCT 33259-2015, ASME B16.47-2006;
Tpy6bl FTOCT 21945-76;
HeTanu kpenneHus Tpydonposogos u kabenen MOCT 17020-78, TOCT 28191-89;
Yctpownctea ctponosble NOCT 13716-73;
Wapukn TOCT 3722-2014;
- Ponuku FOCT 22696-2013.
- B karanor Qnekmpuyveckue annapamsi u apmamypa 3D nobasneHbi:
- KoHTakT-geTanu anekTpuyeckme 13 6naropodHbiX METanmnoB 1 CNraBoB Ha NX
ocHoBe TOCT 25852-83;
3aknmbl 3azemnsoLime u 3Hakm 3azemnexHmna FOCT 21130-75;
HakoHe4yHunkun kabenbHble MeaHble TOCT 7386-80.

N3MeHeHue KoMniekma nocmasku

1. W3 koMnnekTa nocTaBKkM UCKIOYEHO npunoxeHne KoHecmpykmueHbie 3sieMeHmbl
ceapHbix weoe (WeldedSeamConstr.riw).

2. B KOMNNEKT nocTaBku BKIHOYEHO npunoxeHne PeyeH3eHm dokymeHmoe KOMITAC-3D.
MpunoxeHune nossonsaeT 4o06aBNATb K AOKYMEHTY 3aMeYaHnsi U COXpaHATb X B dpanine
OOKYMeHTa.
3ameyvaHns CoOXpaHAKTCA aBTOMaTUYECKU NPU COXPaHEHUN N 3aKPbITUN JOKYMEHTa, a
TaKkKe Npu OTKMIOYEHUN NPUNOXeHUs. B AanbHenwemM 3aMmedyaHms MOXHO yaansaTb Unu
A006aBnATb K HAM NPU3HaK «McnpaBneHo». Homep 3amevaHusi, NoNyyYeHHbIN UM Npu
CO3[aHuN, U3MEHUTb HENb3S.

PeueHauposarne goctynHo ans KOMIAC-4yepTexen.

Omnuyus eepcuu 16 om eepcuu 15

O6uwee

1. TlepepaboTaHbl ob6yyatowme matepuansl no KOMIMAC-3D. Tenepb OHM NpeacTaBneHbl

ABYMsi nocobusamu:

- «Asbyka KOMIAC-3D» — paccumTaHa Ha Nofib3oBaTenNsl, HE MMEIOLLLEro Nnn
numetorero HebonbLwon onblT pabotel B KOMITAC-3D;

- «[pnembl paboTbl B KOMIMAC-3D» — paccuntaHbl Ha A4OCTaTOYHO YBEPEHHOE
BnageHne KOMIMAC-3D, cnocobHOCTb NoNb3oBaTensi CaMoOCTOATENbHO M3yyaThb ero.

K kaxxgomy ypoKy npunaratoTcsa daninbl, Heobxoaumble AN ero BbIMOSTHEHUS, a Takke

dannel ¢ obpasLom pesynbTaTta ypoka.

KomaHgpbl, 3anyckatowme nocobus, Haxogatcsi B MeHio Cnpaeka — A36yKu u npuemsbl.

2. TlosiBunacb BO3MOXHOCTb UCMOMb30BaHUA KOAOB JOKYMeHTOB JTY (Jlucm ymeepx0eHusi) n
Y11 (MHbopmayuoHHO-ydocmoesepsrowut iucm). 3TN Kogbl HAXOAATCS B pa3gerne
HononHumenbHbie kodbi pnanora Kodbl u HauMeHoB8aHuUsl.

SameyvaHue. Ecnv OOKyMeEHT JOMmKeH UMeTb ABa Kofa, Hanpumep, Ch-/1Y, To pasgenuTenb
1 BTOPOW KO HeO06X0AUMO BBOAUTL BPYUHYIO.

3. HactpoeuHbin gnanor Mapamempsbi pe3b6bi NepeMelleH N3 pasgena Pedakmop
moderiel B HOBbIN pasaen O6bwue 0nsi 0OKyMeHmos.

4. B rpadmyecknx QOKyMEHTax n Mogensax Tenepb MOXHO ynpaBnaTe oTobpaxeHnem
ponycka (T. e. BKNoYaTb/OTKNoYaTh €ro nokas 6e3 notepu 3HayeHun OTKIIOHEHUI) B
pa3MepHbIX HAgMNUCAX YrNoBOro pa3mepa Tak e, Kak B padMepHbIX HaAMUCSX NNHENHbIX
pa3MepoB.

5. B okHe noaroToBKu AaHHbIX ANS oT4eTa NOSsIBUNCS 3HAYOK — MHOWKATOP pexnma.
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Onsa peanusaumm Tpebosanum NOCT 2.503-2013, BbinyieHHoro B3ameH FOCT 2.503-90,
B 6mbnnoTekn ocopmnenun graphic.lyt n vector.lyt BkntoveHbl ohopMmneHns ans
rpacmnyeckoro 1 TEKCTOBOIO LOKYMEHTOB M3gewieH. 06 usmeHeH. lNepsbit nucm. FTOCT
2.503-2013 ®1 v UN3zseweH. 06 uameHeH. lNocn. nucmebi. FOCT 2.503-2013 ®1.
lMpumeyaHue. OcbopmneHmnsa ansa nsseLleHnn ob nameHeHusx, cootrsetcraytowme FOCT
2.503-90, ocTaBneHbl B ykadaHHbIX Bubnunotekax ohopmIIeHUN.

[MosiBUNUCH HOBbIE CUCTEMHbIE CBONCTBA JOKYMEHTOB: 3HaK HeyKkazaHHOU
wepoxosamocmu v lNapamemp HeykasaHHOU wepoxosamocmu.

TpexmepHoe modenupoeaHue

1.

MosiBuNack BO3MOXHOCTb BCTaBKU B COOPKY KOMMNOHEHTOB, 3epKafibHO CUMMETPUUHbIX
NMELLMMCH NN CUMMETPUYHO PACNONOXKEeHHbIX OTHOCUTENbHO MMEIOLLMXCS.
- 3epkanbHO CUMMETPUYHBIA KOMNOHEHT MOXET NpeacTaBnaTb CO60M:
— 3epKarnbHOe UCMOSTHEHNE UCXOOHOro, Co3AaHHoe B hanne NCXOL4HOrO,
— 3epKanbHyl Mofenb B OTAeNbHOM dhanne,
— 3epKanbHO OTPaXXEHHYI BCTaBKy MCXOLHOMO KOMMOHEHTA.
3epkanbHoe UCNOMNHEHWE 1 3epKarbHas MOAENb UMEIOT NIEBblE CUCTEMbI KOOPAMHAT.
-  CUMMETPUYHO pacnonoXXeHHbIN KOMMOHEHT nNpeacTaBnsaeT cobor HOBYIO BCTaBKY
NCXOAHOrO, pacnosoXeHHY Tak, YTobbl onpeaeneHHas ee To4Ka Unv NIOCKoCTb Obina
CYMMETPUYHA COOTBETCTBYIOLLEN TOYKE/NNOCKOCTU B UCXOAHOM KOMMOHeHTe. [locTyneH
OOMNOMHUTENbHBLIN BapuaHT pasMeLLeHns Ang rpynn KOMMOHEHTOB, KOTOPble AOMKHbI
COXpaHATb B3aMMHOE MOSTOXEHUE.
[nsa co3aaHmsa 3epkanbHbIX U1 CUMMETPUYHbBIX KOMMOHEHTOB CIYXUT KOMaHAa 3epkKasibHoe
ompakeHuUe KoMrnoHeHmMoe. [locne ee BbI30Ba NPOM3BOAUTCS YKa3aHWe UCXOOHbIX
KOMMOHEHTOB U NSIOCKOCTM CUMMETPUM, a TakKe HacTpoika napameTpoB
oTpaxeHus/pasmeLLeHuns.
3epkanbHble 1 CUMMETPUYHbIE KOMMOHEHTLI aBTOMaTUYECKM CBA3bIBAOTCA C UCXOOHBIMN
conpsbkeHnssmn Cummempus n 3agucumoe noJioKeHue (AN rpynn KOMMNOHEHTOB,
COXPaHSIoLLMNX B3aNMOPACTONOXeHNE).
3ameyaHue 1. 3epkanbHoe OoTpakeHne — oAunH 13 cnocoboB AobaBneHNss KOMMNOHEHTOB B
mMogerb, MO3TOMY Nocre ero BbinonHeHns B [lepeBe Moaeny nosBASOTCS HOBblE
KOMMOHEHTbI U CONPSKEHMA (@ He onepauuns 3epkasibHoe ompaxXeHue KOMIMOHEHMOS).
3ameyaHue 2. Co3gaHune 3epkanbHOro UCNonHEHNss Moaenu, npeobpasoBaHne nNpaBom
CUCTEMbl KOOPAMHAT B NIEBYIO U HANOXEHNe Ha KOMMOHEHTbI conpskeHnn Cummempusi
nnn 3asucumoe MoJIoKeHue BO3MOXHO TakKe BPY4YHYIo, T.e. 6e3 Bbl3oBa KOMaHbl
3epkanbHOe ompa)keHUe KOMMOHEeHMOo8.

PacwunpeH dyHKumoHan paboTbl C NIMCTOBbIMK TENaMM.

- B komaHnge Ob6eyatika nosiBUnacb BO3MOXHOCTb CErMEHTaLUMM KPUBOSTMHENHbIX
Yy4acTKOB KOHTYpa, T.€. 3aMeHbl MX annpoKCUMMUPYOLLMMK NOMaHbIMU. B pesynbTtaTe
Kaxkabln crnb obedvarikn 3ameHsieTca Habopom crnbos. CermeHTauusa JOCTynNHa Ans
OKPY>XHOCTEWN, 3NNUncoe n ux ayr. BoamoxeH BbIGoOp cnocoba cermeHTauunm:

- Mo Konuyecmey ceeaMeHmMo8 — 3a[aeTcs KONMMYeCTBO CENMEHTOB JTOMaHOW,
- [lo nuHe ceameHmMa — 3a4aeTcsa MakcMManbHas ANMHa CErMeHTa IoOMaHoM,
- Mo yeny ceemMmeHma — 3afaeTcsl MakCMMarbHbIA LLeHTpanbHbIA Yyron gyru

CerMeHTa,

I1o nnuHeliHOMYy OMKJIOHEHUIO ceaMeHma — 3aaeTCsd MakCMManbHOe paccTosiHue

MeXay Ayrov CerMeHTa u CerMeHTOM JIOMaHOoW.

HacTpowka cermeHTaumnm npomssoanTcs Ha Bknagke NaHenu cBoncTs
CeaMeHmMayus.

Kpome aToro, npu noctpoeHmn obevankm ¢ yKNnoHOM Tenepb MOXHO yKasaTb, KakKyto
PopMy LOMKHbI UMETb aBTOMATUYECKN CO3AaBaeMble B yrnax KOHTypa crmbbl —
LUUIMHAP U KOHyc. [Ins 3Toro cnegyeT HaxaTtb HYXHbIA nepekntoyaTens: C
nocmosiHHbIM paduycom unn C nepeMeHHbIM paduycoM B rpynne
nepekntovarenen Tun Ha NaHenn CBOWCTB.
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- [obasneHa komaHaa JluHelivamas obeyalika — aHanor obbl4HOM ob6eyvyarku, HO He Mo
OfHOMY, a No ABYM OCHOBaHMAM. OCHOBaHWsI 4OMKHbI ObITb 3a4aHbl 3CKM3aMM
NPOM3BObHON HOPMBbI, SiIEXaLLMMK B pasHbIX MOCKOCTAX. [JJonosHuTeNnbLHas no
CpaBHEHMIO C 06bIYHOM 06evanKkom BO3MOXHOCTbL — HACTponka pasbuneHmns
noBepxHOCTN obevankn Ha rpaHu, T.e. co3ganune/yaaneHne/nepemelleHme pebep kak
npv NOCTPOEHNN NINHENYATON NOBEPXHOCTM.
3ameyaHue. CermeHTaumsa crnboB nuHenyaTon obevarkn He npegycMoTpeHa.

- [opaboTaHa komaHga Caub:

- lNosiBMNack BO3MOXHOCTL BblOopa cnocoba noctpoeHusi: Ha paccmosiHue, [Jo
eepwuHbl, [lo noeepxHocmu (NPeXHUA NOPAAOK Co3AaHMsa crmba cooTBETCTBOBAs
BapuaHTy Ha paccmosiHue).

— CTano BO3MOXHbIM 3afjaHNe ASIMHbI OTAENbHO ANS KaXK4on n3 GOKOBbIX CTOPOH
npogonmxeHus crmba. [ina nepexofa K 4aHHOMY BapuaHTy NOCTPOEHUs crieqyeT
BKNIOYNTL Ha NaHenn ceoncTs onumio 1o 2 cmopoHam.

- [opaboTaHa koMmaHOa 3amMbikaHue y2s108:

- Ha lNaHenun ceoncTtB nosisunace onuusa EQuHbIe napamempabi, NO3BOSAIOLLAS
NPUMEHUTb TeKyLLMe napamMmeTpbl 3aMblKaHMS KO BCeM 3aMblkaeMbiM crnbam (paHee
CMeHa napameTpoB 3aMblkaHUS BbINOMHANACH A8 KaXaoro crnba B OTAENbHOCTH).

- B cnucok O6pabomka yena no6asneH BapnaHt Kpyeoeasi. [laHHbIn cnocob
06paboTkm npegycMmaTpuBaeT NOCTPOEHME KPYrNOro OTBEPCTUS B MECTE CTbIKa
3amblkaeMbix CrnboB. MNMonb3oBaTenb MOXET 3aaTb TOYHOE MOSIOXKEHNE OTBEPCTUS U
ero gnamerTp.

- [losBunacb BO3MOXHOCTb KONMMPOBAHUSA CBOMNCTB MeXAY OAHOTUMHBIMU TMCTOBBIMA
anemMeHTaMu nNpu ux NoCTpoeHmn/peaakTmpoBaHmmn. Tak, HanpMMep, B co3gaBaeMblin
crnb MOXXHO CKOMMPOBAaTb 3HAYEHUSA paauyca 1 yrna u3 Apyroro, yxe CyLlecTBYHLLEro,
crmba. [lna atoro cnyxuT kHonka Konupoeamsb ceolicmea Ha lNaHenu cneumanbHOro
yrnpasneHus.

— B nonax BBoga SIMHENHbIX U YIIOBbLIX BENWYKUH Ha [MaHenn CBOMCTB rnpu NOCTPOEHUN
crnboB 1 OTBEPCTUIA B IMCTOBOM Tere Tenepb AOCTYMHO MEHIO FrEOMETPUYECKOTO
kanbkynatopa. OHO COAepPXUT cneayoLwme KomaHabl:

— Npv BBOAE NIMHENHbIX BESTUYNH:

- AnuHa pebpa,
- PaccmosiHue mexdy o6bekmamu,
- AQuamemp,
- Paduyc,
— NPV BBOAE YINOBbIX BEMUYUNH:
- HanpaeneHue o6bLekma,
- Pacmeop dyau,
- Mexdy deymsi o6ekmamu.

Kpome Toro, B 4aHHOM MeHI0 npucyTcTByeT kKomaHaa Konupoeams ceolicmeo,

no3BonsoLLas NPUCBOUTL pedakTUpyeMomy napameTpy Takoe e 3HayeHue, Kak B

OPYrom anemMeHTe.

MosiBunacbk BO3MOXHOCTb HGbICTPOro Belbopa KOMMNOHEHTOB B COOpPKE Ha OCHOBE UX
pacnonoXeHns OTHOCUTENbHO rabapuToB ApYrMx KOMMOHEHTOB. [1na Bbibopa KOMMNOHEHTOB
no rabaputy HyXXHO CHayana BblAenuTb KOMMOHEHTbI, onpegensowune rabaput, a 3ateMm
BbI3blBaTb KOMaHAy Bbiaenuts — Mo rabaputy — KoMnoHeHTbI BHYTpM rabapurta
nnéo Beligenutb — Mo rabaputy — KomnoHeHTLI BHe rabapuTa.

B cbopke n3amMeHeH cocTaB KOHTEKCTHOIO MEHI0 BblAeNEeHHOro npumutea — pebpa,
BEPLUMHbI UNWN rPaHn — MpUHaAneXxallero BCTaBke KOMMOHeHTa. 3 MeH0 NCKMoYeHbl
KOMaHAbl, OTHOcAWMecs K onepaunm (Pedakmupoeamsb 3cku3, Pedakmuposamb
UCXOOHbIU 351eMeHm v [ip.), a BKIIIOYEHbI KOMaHbl, OTHOCALLMECS K KOMIMOHEHTY
(Pasmecmumb komMnoHeHm, U3meHums mun 3a2py3ku v gp.). [Npn aTomM KOMaHAabl
AENCTBYIOT HA KOMMOHEHT NEPBOro YPOBHSA (HECMOTPSA Ha TO, YTO BblAENEHHbIV NPUMUTUB
MOXET NpuHagexaTb KOMNOHEHTY 6onee HU3KOro ypoBHs). Takum 06pa3om, B OKHe
Moenu Tenepb MOXHO BbINOMHATL NPaAKTUYECKM Te e OEeNCTBUSI C KOMMNOHEHTaMM
NepBOro ypoBHS, 4TO 1 B [lepeBe nocTpoeHus. JTo Aenaet bonee ygobHon paboTy ¢
Gonbwmmmn cbopkamu.
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lMosiBMNack BO3MOXHOCTbL HACTPOWMKK 3anncu mogernen B doopmat getanu (*.m3d). Ans
OTKPbITUS HACTPOEYHOro Auanora criegyeT Bbl3aBaTb KomaHay CoxpaHums ¢
napamempamu, KOTopas NosABMAETCS B MEHIO KHOMKN CoxpaHumse fuanora CoxpaHeHus,
ecnu B cnucke Tun danna BuibpaHa ctpoka KOMITAC-emanu (*.m3d).

B onanore HacTponky coxpaHeHus B AeTarb MOXHO BKITHOYUTL/OTKITIOYNTL COXPaHeHne
Macchbl U LeHTpa Macc, yaaneHme Uctopum NoCTPOEHMs!, y4eT CKPbITbIX KOMMOHEHTOB,
npeobpa3oBaHNe KOMMOHEHTOB B Terna uUnu getanu-3arotoBkun, obbeamHeHne
KOMMOHEHTOB B OAHO Teso.

Takow e gnanor nosBnsieTcsa nocre Bbi30Ba KOMaHAbl yaaneHus NCTopum NoCcTpoeHuns
mMoaenw.

HopaboTaH yHKLMOHAI MacCnBOB.

- Bo Bcex maccuBax, KpomMe 3epkarnbHOro u Maccusa no obpasuy, Tenepb MOXHO
yKasblBaTb AN KONMMPOBaHUSA NPOn3BOSbHbIN HAbop 061HLEKTOB (paHee aTo Obino
OOCTYMNHO NuLWb B Maccuee no tabnuue). [ina nepexoaa k hopMmnpoBaHmto
Npon3BONbHOIrO Habopa KonMpyeMblx OO LEKTOB CIYXUT NepekntoyaTenb
lMpou3eonbHbItl B rpynne Tun Ha NaHenn cBONCTB.

[aHHbIn cnocob co3gaHns MaccuBa npegnonaraeT BbINONTHEHWE ANS KaXao0ro
3K3eMnnspa Tex e NOCTPOEHUI, YTO U ANst UICXOAHOro o6bekTa (06 LEKTOB), NO3TOMY
0515 KONMPOBaHWs OOMMKEH ObITb YKasaH He TONbKO O6BEKT, KONUK KOToporo TpebyeTcs
NoSTy4nTb, HO N €ro NCXOAHbIE OOBEKTDI.

Mpn NnocTpoeHmMn maccmBa NPOU3BOSIbHLIX 0O BHEKTOB MOXHO U3MEHUTb 3HAYEHUSA
nepeMeHHbIX 4518 9K3eMnnApoB, 6rnarogaps Yemy konuv ByayT umeTb napameTpbl,
OTNMYHbIE OT OpUrnHana.

Kpome Toro, npu KonnpoBaHUu NPOU3BOSIbHbIX 0OBHEKTOB €CTh BO3MOXHOCTb
yrnpasneHns 06nacTbio NPUMMEHEHUS onepauun, T. €. NoNb3oBaTeNb MOXET yKasaTb
Terna n KOMMNOHEeHTbI, KoTopble ByayT MOANMULMPOBaHbI B pe3yrnbTate cCo34aHus
maccuBa. Hanpumep, npu KonMpoBaHMM OTBEPCTMS MOXHO BbliOpaTh Tena, matepuan
KOTOPbIX JOSMKEH ObITb yaaneH B pesynbTaTte NOCTPOEHUsI KONUIA OTBEPCTUS.

- B Tabnuue nameHseMblx NepeMeHHbIX 3K3eMMMAsSpoB MaccmBa NosiBUNack BO3MOXHOCTb
MeHsITb MecTamu cTonbubl. [1na nepemelleHns ctonbua cnegyeT «nepeTawmTb» ero
3arofloBOK MbILLbIO B HY>KHOE MECTO.

[opaboTaH npouecc BCTaBKkM KOMMOHEHTA B MOAENb.

- Ha NMaxenu cneynanbHOro ynpaeneHus NosiBunach KHomnka M3MeHUmMb nosioxeHue
CK komnoHeHma, Kotopasi CNny>kuT 4J1 BPEMEHHOIO (A0 3aBepLUeHus npouecca
BCTaBKM) M3MEHEHUS MONOXEHUS TEKYLLEN CUCTEMbI KOOPAMHAT BCTABISIEMOro
KOMMOHEeHTa. JTO NO3BOMISIET pa3MeLLaTb KOMNOHEHT B COOpKe, NCNONb3yS B KayecTBe
0asbl He KaKyt-nnMbo 13 ero CUCTEM KOOPAMHAT, a HOBYHO, NPOU3BOSIbHO 3a4aHHYHo,
CcUCTeMy KoopAauHar.

— Ha lNaHenn ceBoncTe nosiBunack onuust CoxpaHsame rosioxeHue, no3BonsaoLas
ykasaTb, TpebyeTcsa N cCoXpaHATb NOSoXKeHe BCTaBNSEMOro KOMMOHEHTa nocne
CMEHbI CUCTEMbI KOOPANHAT COOPKN, OTHOCUTENTBHO KOTOPOW NPOM3BOAMTCA BCTaBKa.
Onums gocTynHa, ecnn B TekyLlen cbopke eCTb NoKanbHble CUCTEMbI KOOPAMHAT.

- B npouecce BCTaBku cTanu OCTYNHbI KOMaHAbl NepeMeLLeHNst 1 NoBopoTa
KOMMOHEHTA.

- Ecnn BO Bpemsi BCTaBkn B MoAENb KOMMOHEHTA BKIIOYEH PEXUM CEYEHUA MOAENM, TO
BCTaBMNAeMbllA KOMNOHEHT TEMEPb HE OTCEKAETCS MIOCKOCTAMM CEYEHUS.

MosiBunachk BO3MOXHOCTb CO34aHMs B MoAaenn obo3HavyeHms HeykasaHHON LLepoxXoBaToCTu
noBepxHocTen. BkrtoueHne/oTknoUeHne oTobpaKeHnsa HeykasaHHOW LLIEePOXOBaTOCTH
npou3BoanTcs komaHaon Bud — Heyka3aHHasi wepoxoeamocme. [locne ABONHOro
LLieSTYKa MbILWbIO MO 3HAKY 3arycKaeTcs NPOoLect ero pegakTtmpoBaHusl, B KOTOPOM MOXKHO
BblOpaTb TUN 3HAKa, NapaMeTp LLUEPOXOBaTOCTU K ero 3HavyeHne. Obo3HaveHne
HeyKasaHHOW LLepOXoBaTOCTU NepedaeTcs U3 MOAENU B CO30aHHbIN NO Hen
accoumnaTUBHbLIN YepTex.

MosiBuNack BO3MOXHOCTb 3anpeTa peaaktupoBaHusa Noboro obbekta moaenu (paHee
Takown 3anpeT MOXHO BbIfI0 HANOXUTb NULb HA KOMMNOHEHTbI). COOTBETCTBEHHO BCE
0bbeKkTbl TENEPb UMEKT CBONCTBO PedakmupogaHue. YnpasneHne JOCTYNoMm K
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18.

pefakTnpoBaHuio ob6bekTa NPOU3BOAUTCA C MOMOLLBIO KOMaHA, OOCTYMHbIX B KOHTEKCTOM
MEHIO BblAENEHHOro 06bEKTa U Ha NaHENN peaakTUPOBaHUA MOAENN, a TaKkKe NyTem
N3MEeHeHus 3Ha4eHus1 cBoncTBa PedakmupoegaHue. Kpome 3HaveHuin 3anpeweHo n
Pa3speweHoO faHHOE CBOWNCTBO MOXET MMeTb 3HavyeHue 1o c/ior, o3Havatrollee, 4To SOCTyn
K pefakTMpoBaHuio 00beKTa 3aBUCUT OT 3HAYEHUst cBoncTBa Pedakmupyemocms Cnos, Ha
KOTOPOM 3TOT OOBbEKT HAXOAUTCA.

HopaboTaHa koMaHOa YcnoeHoe uszobpaxeHue pe3b6bl: Tenepb Npy NOAroHKe pesbbbl
Ha NOBEPXHOCTU, K KOTOPOWN NPMMbIKAeT COOCHasi C HEW KoHMYecKasa unu cdepuyeckas
NoBEPXHOCTb (Hanpumep, pesbba Ha cTepkHe ¢ dhackon/ckpyrineHnem, pesnba B
OTBEPCTMM C KOHNYECKUM LHOM M AP.) MOXHO BKIMIOYMTb AOMOMHUTENbHYO NOAroHKy. OHa
NO3BONSAET CMECTUTb BEPXHIOKD rpaHnLy pe3bbbl Tak, YTOObl COXpaHunach BbicoTa
acKn/CKpYrneHusl, a HWKHIOK — Tak, YTOObI coxpaHunachk gnvHa 6a3oBoN NOBEPXHOCTH
pe3bbbl. BkntoyeHne/oTkNoYeHne AoNoNHMTENBHON NOATOHKN BbINOSHAETCS
nepekntovarensamm CmeweHue 1 n CMewieHue 2 Ha [aHenn CBONCTB Npu CO34aHUN UK
pegakTMpoBaHMM YCOBHOIO M300paxeHust pe3bbbl.

YcoBepLLUeHCTBOBaHa HacTpoika NnapameTpoB peXxmnma cedeHust: Npu co3gaHnm HOBOro
LLara oTceYeHus ¢ ncrnonb3oBaHmem cnocoba CMmeweHHast NJI0cKocms UnNn
MoeepHymasi nnockocme MOXHO yKa3aTb NMOCKOCTb OAHOIO U3 NpeablayLnX LWaros
OTCEYEHMS B KAYECTBE NIMOCKOCTU, OTHOCUTENBHO KOTOPOW onpeaensieTcs NornoxeHue
MAOCKOCTW TEKYLLEero wara.

M3meHeHbl koMaHabl NepemMeLLeHNst 1 NOBOPOTa KOMMNOHEHTOB.

- KomaHabl lToeepHymb komMrnoHeHm, [loeepHymb KOMIMOHEHM 80Kpye ocu,
lMoeepHymb KOMMOHEHM 80KPy2 MOYKU OObeANHEHbI B OOHY KOMaHOy —
lMoeepHymb komMnoHeHm. [locrne ee Bbi30Ba NONb30BaTENb MOXET BpaLlaTh
KOMMOHEHT 06bIYHEIM 06pa3om (BOKpYr TOUKM rabapuTHOro napannenenunena) unm
yKa3aTb OCb/TOUKY, BOKPYr KOTOpon TpebyeTcs BpaliaTb KOMMOHEHT.

- B komaHnpax lMoeepHymsb koMnoHeHm v [lepemecmumb KOMITOHEHM KHOMKN
Bknroyumb/ebIKilo4umMb KOHMPOJIb coyOdapeHull v Bkinoyumb/ebiknoYums
PexXum aemoconpsixeHul nepeHeceHbl ¢ [NaHenn cneumanbHOro ynpasneHns Ha
Bknaaky Mapamempsi [NaHenn cBOMCTB.

MosiBUNCS HOBbIN CNOCOG M3MEHEHUSI NMONOXEHUsI NPOM3BOAHbLIX pa3mMepoB — Mo
TpaekTopmun. OCHOBHOE Ha3HayYeHne 3Toro crocoba — nepemeLleHne paaMmepoB 3CKM30B-
CeYeHun B onepauusix BpalLeHus, BblaaBnNmnBaH1s U KKHEMaTUYECKOW (MOCTPOEHHON C
COXpaHEHMEM Yrra HaKrnoHa ceveHust) B NIIOCKOCTb, COBMNaAatoLLyH C NoObIM
NPOMEXYTOYHBLIM UITN KOHEYHbLIM MONIOXKEHNEM CedeHust. [Ins nepemeLLeHnst NpoM3BOAHOMO
pasmMepa AaHHbIM cnocobom HeobXxoaAMMO ykasaTb NITOCKOCTb M TPAEKTOPUIO ABUKEHMS
pa3mepa.

B okHe Ceolicmea Tenepb MOXHO BblIOpaTb NCNONHEHNE KOMMNOHEHTa, BCTABNEHHOrO B
MoZerb, a TakKe UCMOoNHEeHMe caMon Modenu.

Conctea Obo3HayeHue, HaumeHosaHue, Aemop vi apyrve (T.e. CBOMNCTBA, BKIOYaeMble B
OT4YeT) cTanu SOCTYNHbI A8 U3MeHeHUs B okHe Ceolicmea ansd Mogenu B LieNom
(kopHeBoro anemeHTa [lepeBa) 1 KOMNOHEHTOB, B TOM YMCIe BCTaBIEHHbIX U3 6ubnuoTek.
BrnbnunoteyHble KOMMNOHEHTbI MOTYT Takke UMeTb Apyrve OOCTYMHble ANA peaakTMpoBaHNUs
B OKHe Ceolicmea napamMeTpbl (eCnv 37O NpegyCMOTPeHO BGMBIMoTekon).

MosaBunacb BO3MOXHOCTb 3aaHUsA ONTUYECKUX CBOWCTB AJIA CroeB. DTV CBONCTBA
nepepgatTcs Tem obbekTam Moaenu, y KOTopbiX CBOMCTBO Ha3HayeHue ugema nmeet
3HadeHwue [o croro.

Mpun cosgaHun/pepakTMpoBaHumn Tabnuubl UCMONTHEHUIA B YepTexe Tenepb MOXHO
BKITHOYUTb MOArOHKY TEKCTa CCbISIOK Ha 3Ty Tabnuuy B OCHOBHOM HAgNMCK K pasmepam
AYENKW, coaepxKaLlen CCbInky.

B npoueccax BCTaBkM KOMNOHEHTA B MOAESb M HACTPOWNKM pexmMa cedeHns Mogenm
nosiBUNachb BO3MOXHOCTb yNpaBreHns pasmepom anemeHTa 6asnpoBaHus. [ns atoro
cnenyet HaxaTtb koMOuHaumo knaeuw <Ctri>+<Alt>+<Shift>, ycTaHOBUTb KypCcop Ha
anemeHTe 6a3MpoBaHUs 1 BpaLlaTb KOMECO MbILLN.
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HepueHue. OgpopmrieHue Yepmexeu

1.

MosiBunacek komaHaa KoHu4eckas Kpueasi, N03BONSLWasa CTPOUTb KOHUYECKME KpUBble
nyTeM yKasaHus KOHeYHbIX Touek T1 1 T2, kacaTenbHbIX B HUX U TOYKM Ha KpMBOW Nnbo
koachdpuumneHTa. KacatenbHble MOryT 6bITb 3aiaHbl YKazaHMEM TOYKU UX NepeceyvyeHns — B
3TOM Cfny4ae OHU CTPOATCS Kak NpsiMble, NPOXoAdLLne Yepes YKasaHHY TOUKY U ToYkn T1
n 12. Takke TO4YKM T1 1 T2 MOryT ObITb yKa3aHbl Ha CyLLECTBYHOLMX OObEKTAX — B 3TOM
cny4yae KacaTernbHOWM K KOHMYECKON KPUBOW CTAaHOBUTCH KacaTenbHas K 00bekTy B
yKa3aHHOMN TOYKe.

Mpn cosgaHnm B YepTexXe accoumaTMBHOIMO BUAA MOLENM, ABMSIOLWENCS 3epKanbHbIM

NCNOTHEHMEM OPYron, yXKe CnpoeLMpoBaHHON B 3TOT YepTex Moadenu, K Buaam

A006aBnATCA HAAMUCK CIIEAYIOLWEro CoaepKaHus:

- 4ns BUAa MCXOOHOro MCMOMHEHUs: «[0603HaYeHne NCXOOHOIro NCMOMHEHUS]»,

— [ONnS BUaa 3epkanbHOro McnosiHeHuns: «[obo3HaveHne 3epkanbHOro UCMOMNHEeHUs ] —
3epkanbHoe oTpaxeHue. OctanbHoe — cM. [00603Ha4YeHNe NCXOOHOIO UCMOSTHEHUS]».

Hanuuune Taknx Hagnucemn — TpeGOBaHVIe CTaHaapTa. lNonb3oBaTenb MOXeT
BKIMIOYMTBL/OTKIIOUNTL UX CO34aHNE U HaCTpOUTb UX cogepXaHne Ha BKnaake Hadnucb

awnanora, Bbl3blBaeMoro komaHgon Cepeuc — lNapamempesbl... — Tekywul 4yepmex —
Mapamempbi dokymeHma — Bud (onsa HOBbIX JOKYyMeHTOB — Cepeuc —
Mapamempebl... — Hoeblie dokymeHmsbl — Ipaghuyeckuli dokymeHm — [lapamempsbli

dokymeHma — Bud).

NuHenHble 1 yrnoBble pa3Mepbl Tenepb NPOCTaBNSIOTCS B OQHOM U3 OBYX PEXMMOB: B
peXunMe ykasaHusi TOYEK UMK B peXrMe ykaszaHns o6bekToB. [ns nepekntoveHns pexnma
CNYXWT KHOMKa Bbi6op 6a308020 06bekma Ha NaHenu cneunanbHOro ynpasneHus. Mo
YMOMYaHWIO NMHENHbIE pa3Mepbl CO34A0TCS B PEXUME YKa3aHUs TOYEK, YTO NO3BONAET
yKasblBaTb TOYKM NPUBA3KM pa3mepa, a YrioBble — B PEXUME yKkaszaHUsi OTPE3KOB, YTO
NO3BOMSET yKa3blBaTb CTOPOHbLI yrna.

Cnuncok PasmeuwieHue mekcma, No3BoSISIOWNIA BbIOpaTh BApuaHT pacnosioXeHUst
pasmMepHOn HaanuMcu, nepeHeceH ¢ Bknagku Mapamempsi NaHenu CBOMCTB Ha BKIaaKy
Pasmep.

[ob6aBneH HOBbIV BapuaHT pa3MeLLEHMs TEKCTA, NO3BONSAIOLLNA PaCNONOXUTbL HA4MUCh
nobbIM cNocoboM — No cepeanHe/CHaPYXM BbIHOCHbLIX JTIMHUIA, NPOU3BOSIBHO MUK Ha
nonke — 6e3 ssBHoro Bbibopa BapmaHTa 13 cnmcka. Cnocob pasmelleHus onpenensieTcs
CUCTEMOM MO MOSOXEHNIO HAAMNCK, KOTOPOE NONb30BaTeNb 3343€ET MbILbIO B OKHE
AOKYMEHTa Nnpu NPOCTaHOBKE pasmepa. OTOT HOBLINM BapuaHT Ha3BaH Aemomamu4dyeckoe
pasmeujeHue.

MpexHun BapnaHT Aemomamuyeckoe pa3meuwjeHue (NpeaHasHavYeHHbI Ang
pasMeLLeHNs HagnucK nocepeanHe Mexay BbIHOCHBIMU JIMHUSIMU UM CHAPYXXKN OT HUX)
nepeMmeHoBaH B PukcuposaHHOe pa3mMeujeHue.

HoBbIN BapuaHT pasmeLleHnsa TeKCTa JOCTYMNEeH BO BCEX pa3mepax, npeaycMmaTpusaroLLmx
HaCTPOWKY MOSOXEHNA HAAMUCK, KPOME JIMHENHOTO LLEMHOrro, JIMHENHOMO U YrNOBOro C
0OpbIBOM 1 pagnanbHOro ¢ 3fioMoM.

HopaboTaHbl KOMaHObl MOCTPOEHUS JTOMAHOW U KPUBBIX.

- KomaHga NURBS nepeumeHoBaHa B CrninaliH no nosirocam. B 3Ty komaHay v B
komaHay JlomaHasi no6aesneHa Tabnuua KoopauHaT BEPLUMH, B KOTOPOW
oTobpaxalTcst KOOpANHaTLI TOYEK, 3afaHHbIX A4S NOCTPOEeHNs. BO3MOXHO YTeHue
OaHHbIX B Tabnuvuy 13 BHELLHero danna u 3anucb KoopanHaTt ua tabnuubl B dann.

- KomaHga Kpueasi be3be 3ameHeHa komaHgon CnnaliH no moykam. [py NoCcTpoeHumn
cnnanHa no To4kam MOXHO BblOpaTh Tun co3naBaemMon kpueon: NURBS-kpueast no
moykam vnn be3be n ykasaTtb cnocob popMmpoBaHMs NnapameTpoB TOYEK:
JlureliHblii, Mo dnuHe xopdbl, enmpocmpemumernbHbIt. Kpome TOro, B pexnme
penakTMpoBaHNS CO30aHHbIX BEPLUMH MOXHO YNpaBnaTb (hOpMON crifnamHa B KaXKaom
BepLnHe, 3afaBasi HanpasreHne 1 ANnHy BeKTopa NPon3BogHON N 3HaYeHne
KPVBU3HbI.

Ha o6vekt NURBS-kpueasi o mo4kam MOryT HaknagblBaTbCa NapaMmeTpuyeckme
OrpaHuNyeHus.
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11.

12.

MepepaboTaH (hyHKUMOHAN aBTOCOPTUPOBKM ByKBEHHBLIX 0603Ha4YeHUN. B aBTOCOPTMPOBKE

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

— MeHATb OyKBbl B 0603HAYEHMSIX NMPOCTON NepecTaHOBKOM 0603HAYEHWI B CMIUCKE
copTMpyemMbiX 0ObEKTOB (paHee Ans 3Toro TpeboBanock OTKIHYNTL aBTOCOPTMPOBKY,
ncnpaeuTb OYKBbI 1 CHOBA BKITHOUYUTbL aBTOCOPTUPOBKY),

- npucsavBaTb pa3HbiM 0603HAYEHMAM OOHY U Ty e BYKBY C COXpaHEHNEM
aBTOCOPTMPOBKM,

-~ MCKIKYaTb U3 aBTOCOPTUPOBKN OTAENbHbIE 0603HAYEHUS.

3TN BO3MOXHOCTWN peann3oBaHbl 3a CHET MCMONb30BaHWS ANs aBTOCOPTUPOBKM TOTO Xe

MexaHu3ma, 4YTo 1 Ana Hymepauun: co3gaHa CUCTEMHas rpynna Hymepaumm

#Aemocopmupoeka, BKIHOYEHNE B KOTOPYHO OOBEKTOB O3HAYAET, YTO OHWN Yy4aCTBYHOT B

aBTOCOPTMPOBKE, T. €. NonyyatoT OyKBbI, onpeaensemMble HAaCTPONKOW rpynnbl

#Asmocopmuposka. HacTpoika 3Ton rpynnbl NO-NpexHeMy NPOn3BOANTCS B pasgene

Asmocopmupoeka HacTpoeyHoro guarnora. B gnanor go6asneHsl onumun, no3sonsioLime

BKIHOYATb M OTKIHOYATb COPTUPOBKY OOBEKTOB NO YMOSYAHMIO.

Mopsgok paboTbl ¢ 06bekTamMmn He U3MEHUICS: ANa Toro, YTobbl 0GBEKT y4acTBOBan B

aBTOCOPTMPOBKE, HEOHXOAUMO NPU €ro cCo3gaHUN NN peaakTUPOBaAHUN BKIHOYUTb OMLUMIO

Aemocopmupoeka Ha [NaHenu ceoncTB. VcknioveHne cocTaBnsaoT pasMepbl — OHU

pobaensaTca B rpynny #Aemocopmupogka TONbKO BPYYHYHO.

MosiBunack BO3MOXHOCTb acCoLMMpoBaTh 0603HAYEHUS LLIEPOXOBaTOCTK, 6a3bl U NUHUIA-
BbIHOCKM (B TOM 4ucCrie BXoAsiLMe B cocTaB apyrmx 0603HauyeHuin) ¢ BbIHOCHBIMU U
pa3MepHbLIMU NIMHUSAIMU Pa3MEPOB, a TakkKe C OTBETBMNEHUSIMW U NONKaMm1 NIMHUIA-BLIHOCOK
(paHee OHM accoUMMPOBAanUCh NULLL C FTEOMETPUYECKUMUN OGBEKTAMN).

MNosiBMNacb BO3MOXHOCTb CO3aHUSA TEKCTOBbIX METOK — HaAnucemn, CBA3aHHbIX C
obbekTamun. TekcToBble METKM MOTyT ObiTb AoBaBneHsbl K 0603HaYeHMIo gonycka hopMbl,
0603Ha4eHnto 6asbl u 3Haky wepoxoBaTocTn. Co3gaHne TEKCTOBOM METKN NPOM3BOANTCS
koMmaHgon [JJobasumb meKcmoegyr MemkKy U3 KOHTEKCTHOrO MEHI0 BblAeNEeHHOro
06bekTa, yganeHme — KomaHaon Y0anumb mekcmoegyr memky. 1o ymonyaHuio HoBas
TEKCTOBasi METKa COAEPXKUT OAMH CUMBON «3Be3A04Kay. [1py He0BX0ANMOCTU TEKCT METKN
MOXHO OTpedaKTMpOBaTb Kak 0ObIYHbLIA TEKCT Ha YepTexe. HacTpolka napameTpoB METKU
(B TOM uMcne 3agaHue ymonyaTenbHOro TekcTa) npon3soanTcs B pasgene Tekcmoesasi
MemKa HacTpoe4yHoro ananora (Ha Bknagke Hoeblie Q0KyMeHmMbl — [151 HOBbIX
rpadou4eckmx AOKYMEHTOB, Ha BKnaake Tekywjuli O0OKyMeHm — Ons TEKyLEero
AOKYMEHTA).

MosiBunack BO3MOXHOCTb pa3MeLLeHNs BUAOB YepTexa corrnacHo TpebosaHunsam 1ISO 128-
30 2001 (E). Ans Boibopa BapuaHTa pa3MeLLeHns CNyX1T rpynna onuui lNpoekyuoHHbIU
mMemod B Ananore HacTPONKM NapameTpoB HOBOro Buaa. ATa rpynna cogepxuT onummn: Mo
nepeomy yany v [lo mpemsbemy yeny. 1o ymonyaHuio BkntoveH metoa Mo nepeomy
yarny — eMy COOTBETCTBYET CXema pasmMeLleHns Bugos, npuHsatas B FOCT 2.305-2008.

KomaHaa BcTaBku oparmMeHTa B rpadpnyecknin JOKYMEHT (UNnn 9CKun3) Tenepb No3BonseT
BCTaBNATb oparMeHThbl 3 6ubnmnotek doparmeHToB (*./fr). [Ina aToro Hy)kHO B Ananore
OTKpbITUSA harina, NosIBNAOLWEMCS NOCrne Bbl30Ba kOMaHAbl, BbibpaTh Tun ¢annos
KOMITAC6ubnuomeku gppacmeHmos (*.Ifr) n ykazaTb Hy>xHyt0 61bnmoTteky. Beibop
dparmeHTa Nnpon3soamTca Ha NaHenn cBOMCTB B NPOLIECCE BCTaBKM.

YcoBepLUueHCTBOBaH NPOLECC peAakTMPOBaHUS IMHENHBIX Ppa3MepOB C MOMOLLbIO
XapaKTepHbIX TOYeK: Tenepb, eCrin pa3MepHas Haanucb, pasmeLleHHasi BpyyHyro nnm
Aemomamuy4ecKu, HaxoaUTCS CHapY>u OT BbIHOCHbIX NMMHWIA, TO Ha KOHLIE pa3MepHOW
NMHUM NOSIBNSIETCS XapaKTepHas To4Ka, Npu NepemMeLLeHUN KOTOpon hopMupyeTcs Moska.
[NWHa NUHUKN-BBIHOCKM B 3TOM Clly4ae paBHa Hysto, T. €. NoSika HauMHaeTcs OT pa3MepHOM
NUHWK.

Tenepb n3obpaxeHne, nonyyeHHoe B pesyrbTaTe co34aHns BbIHOCHOMO 3fieMeHTa B
HeaccounaTMBHOM YepTexe, CBA3aHO C UCXOAHbIM n3obpaxeHueM. Ecnu ncxogHoe
n3obpaxeHue (T. e. BUA, B KOTOPOM HaxoauTcs 0603HayYeHe BbIHOCHOIO 3NeMeHTa)
N3MEHEHO, TO BUA C N306paKeHNEM BbIHOCHOIO 3f1IEMEHTa OTMEYaeTCsl KpacHOWM
«ranodkorn» B [lepeBe modenu, a B okHe YyepTexa oTobpaxaeTcsa nepevyepkHyTbiM. YTobbl
NPUBECTN BbIHOCHOM 3fIEMEHT B COOTBETCTBME C UCXOOHbLIM BUAOM, crnefyeT Bbi3BaTb
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13.

14.

15.

16.

17.

komaHay lNMepecmpoumsb 13 meHo Bud unu komaHay lMepecmpoums eud 13
KOHTEKCTHOIO MEHI0 BLIHOCHOMO 3fieMeHTa B [lepeBe yepTexa.

MosiBuNack BO3MOXHOCTb OTOBpakeHms pamok (T. €. rabapuTHbIX NPAMOYrofIbHMUKOB)
aKTMBHbIX BUAOB YepTexa (paHee paMkm oTobpaxkanucb Nyb ANs BbIKITYEHHbIX U
accouMaTMBHbBIX BUOOB). BknoueHMe/oTKNIYEeHe N HacTporka napameTpoB oTobpaKeHus
paMoK BUOOB NPON3BOAMTCS B AMariore HaCTPOWMKM OTPUCOBKN BUAOB.

B okHe Ceolicmea Tenepb AOCTYMNHbI BHELLUHWE NEPEMEHHbIE BCTABMEHHbIX B JOKYMEHT
bparmMeHTOB.

Tenepb k pasMepHON HaANUCKU NIMHENHOIO pa3Mepa, CUMMETPUYHOITO OTHOCUTENBHO
OCEeBOW NMNHUK, aBTOMaTUYeckn nobaBndeTcs 3Hak guameTpa. CUMMETPUYHBIN NIMHENHBIN
pa3smep cosgaetcsa komaHaoown JIuHelHbIlU pa3Mep NyTEM yKa3aHUA OCBOW JIMHUU U TOYKM
nnun komaHaon JluHelHbIU pa3mep ¢ 06pbI8BOM NyTEM yKaszaHWs OTpeska u
napansiefibHon eMy OCeBOWN JIMHUM.

MpuBA3ka K cepeanHe KpMBOWM TEMEpPb OCYLLECTBNSAETCA C MOMOLLbIO NpuBa3ku CepeduHa
(paHee ons atoro ucnonb3oBanack nNpueaska bauwkaltwas moyka).

MosiBunack BO3MOXHOCTb 3a4aHUst ANUHbI NPOAOIMKEHUSI pa3MepPHbIX TMHWI pa3MepoB: B
Amarnor HacTPOMKM NapaMeTpoB OTPUCOBKM pa3MepoB A0GaBnNeHO none ebixod
pPa3MepHbIX JIUHUU 3a 8bIHOCHYIO.

Paboma ¢ mekcmom

1.

MosiBunack BO3MOXHOCTb CO3aHUS 3epKarbHO OTPAXXEHHOrO TeKCTa B rpacdhnyeckmnx
[OKYMEHTax 1 ackm3ax. [Ins aToro CrnyxuT onuusi 3epkasibHoe ompaxeHue Ha BKNaake
Pa3meweHue MaHenun CBOWCTB NpW CO34aHUM HaAmNuUCK.

YnpaBneHue BUOOM TEKCTa Npu BbINONHEHUM komaHabl CuMmMempusi Npon3BoaUTCS C
MOMOLLbIO ONuuK 3epkasibHO ompasums mekcmai. [1py BKIMOYEHHON OMNUMKN TEKCTbI
3epKarnbHO OTPaXakTcs, NPU OTKIIOYEHHON — COXPaHSAIT BUA.

Tenepb MOXXHO HACTPOUTbL KOJNTMYECTBO U PACMONOXEHNE XapaKTEPHbIX TOYEK ANs
nepemMeLleHnss Hagnucu (oTobpaxaroTcs Npu ee BblgeneHnn) B rpadpnyeckom AOKYMEHTe n
ackmse. [JocTynHo Tpu BapuaHTa, B TOM YMCHE C pacnonoXeHnem Tovek no yrnam u B
cepeanHax CTOpOH rabapuTHOro NpsiMOyrofnibH1Ka Hagnucu. Hactporika BbIMOMHSETCS B
ananore, Bbl3blBaeMoM KomaHgon Cepeuc —IlMapamempbl — Cucmema —
Ipagpuveckuli pedakmop — XapakmepHblie MOYKU.

Bo Bce gnanory HacTporky TekcTa A HOBbIX M TEKYLLEro JOKYMEHTOB (HacTpolika TekcTa
TEKCTOBOIo JOKYMEHTA, TEKCTA Ha YepTexe, TeKCTa TeXHUYECKNX TpeboBaHui) gobaeneHa
kHonka lMapamempsbi cnucka, No3BONSOLLAs HACTPOUTb HyMepaLuio ab3aLes.
Oco6eHHOCTLI0 HACTPOMKM NapaMeTPOoB CNMcKa ANs TEKCTa Ha YepTexe SBNsSeTCs To, YTo
OHa UCMOoNb3yeTcs TONbKO B HOBOM TEKCTOBOM OBOBbeKTe rpadpmyeckoro AokymeHTa. Ee
n3MeHeHue npu paboTe C TEKCTOM He BNUSIET Ha HAaCTPOWKY AOKYMEHTa U apyrue
TEKCTOBble 06BbEKTbI. B ocTanbHbIX Cry4asx (CNUCKU B TEKCTOBOM [OKYMEHTE U
TEXHUYECKMX TPeBGoBaHMSAX) U3MEHEHNe NapaMeTpoB Crncka npu paboTe ¢ TEKCTOM
N3MEHSIET HACTPOVKY IOKYMEHTa U HaobopoT.

Tenepb MOXHO U3MEHATb MOPAAOK CNEA0BaHNA pa3aenoB TEKCTOBOrO JOKYMEHTA,
«nepeTackmMBas» UX MblLbO BBEPX UMW BHU3 B NNEBOM okHe MeHempkepa JOKyMeHTa.
dopmaT 1 opueHTaumMs NMMCTOB NpU NepemMeLLeHN pasaerna CoXpaHaoTCs.

lMeyamp

1.

Tenepb Ang ne4yaty MHOrOSIMCTOBOrO JOKYMEHTA M3 rMaBHOro OKHa (T.e. Yepes guanor
Meyamb dokymeHma, 6e3 Bxoga B npefBapuTenbHbIA NPOCMOTP) AOCTATOYHO, YTOObI
NNCTBLI UMENN OaNHAaKOBLIN pa3mMep. PaHee TpeboBanachk Takke oguHaKOBasi OpMeHTaums.

B pexxrMme npeaBapuTenbHOro NPocMoTpa nepeq nevyaTtbio nosiBMnach komMmaHaa
Macwmab no ebidesieHHbIM silucmamM. [locne ee Bbi30Ba BblAENEHHbIE NTUCThI
oTOoOpaxarTcs NOSIHOCTLIO B MaKCMMarnbHO BO3MOXHOM MacluTabe.

48



Mpn aBTONOArOHKE NUCTLI JOKYMEHTOB TENEpb MOryT aBTOMaTU4eCKM NOBOpaYMBaTbCs Ha
90°, ecnun 310 HEOBXOAMMO ANS BbINONMHEHUSA NOArOHKM, T.€. ONTUMM3aLMN pa3MeLLeHUs
AOKYMEHTOB Ha Oymare. PaHee aBTONoAroHKa BbINOMHANACh NWLb 3a CHET U3MEHEHUs!
MacLiTaba nucTos.

Tenepb nocne BbINOSHEHMS B NPeABapUTENbHOM MPOCMOTPE onepauunii, U3MeHsIHLLMX
KONMMYECTBO CTPaHuLL NeYaTtu, Ha akpaHe oTobpaxaloTcsl He BCE NUCThI, KaK paHblue, a Te
e, Y4To ObINn BUOHbI HA MOMEHT 3anycka onepaLuu.

Paboma co cneuudpukayuel

1.

Tenepb Npu OTKPLITUM crieunduKkaLmn He NPOU3BOANTCS ee aBToMaTuyeckas
akTyanu3auus, a nyLlb BbINOMHAETCA NPOBEpKa COOTBETCTBUA Mexay crneuundukaumen n
NOAKIMIOYEHHBIMW K HEM JoKyMeHTamn. Ecnn oGHapyxeHo paccornacoBaHue, To
cneundukauns otobpaxkaetcs nepedepKHYTON NYHKTUPHBIMU JIMHUSIMU U BblAaeTcs
3anpoc Ha nepecTpoeHue cneuundurkauun. MNMonb3oBaTenb MOXeT:

- [lloaoTBEepauTb NepecTpoeHne — CBsI3aHHbIE CO creumdukaLmen YepTexmn n coopku,
KOTOpbl€ Ha JaHHbIN MOMEHT He akTyarbHbl, NepecTpanBatTCs, NOCne Yero AaHHbIe 13
HWUX NepeaarnTcs B cneumdukaumio.

- OTkasaTbCs OT NepecTpoeHnss — HU crneumdukaLms, HN NOAKNIOYEHHbIE K HEN
OOKYMEHTbI HE N3MEHSI0TCSA; cneundmrKauns ocTaeTcs NepeyepkHyTon, HO 3TO He
MeLlaeT ee pefakTMpoBaHuio 1 nedatu. MNpun HeobxoanMocTn cneunduKkaumio MOXHO
NnepecTpouTb NO3XKe — C NOMOLLbI KoMaHabl Bud — lMepecmpoums.

3anpoc Ha nepecTpoeHre cneunukaLmn MoXeT NOSBAATLCSA HE TONBbKO NMPU OTKPbITUK
cneumdmkauum, Ho 1 Npu paboTe ¢ HeW, ecny B NOAKIIOYEHHbIX JOKYMEHTaxX Npou3oLwunu
n3meHeHus, Tpebylolwme nepeaayn B cneundukaumio.

[ob6aBneHbl HACTPONKN, ynNpaBnsAloLLmne aBTOMaTUYECKMM OBHOBNIEHNEM U COXPAHEHUEM
AOKYMEHTOB, MOAKITIYEHHbIX K cneumndukaumm. [laHHble HaCTPONKM NPOU3BOAATCS Ha
BKNnagke Cucmema obLLero HacTpoeyHoro ananora, B pasgene Pedakmop
cneyugukayuli — Mapamempbi 06HO81eHUSI O0OKyMeHmMoe. OTOT pa3gen CoAepPXuT
ABe onummn (Mo yMONYaHMUIO BKIKOYEHbI):

- [lpu nepecmpoeHuu cneyugukayuu coxpaHsimb MoOKSI0YeHHbIe OOKYMeHMbl,
OMKpPbIMbIe 8 «C/IeNOM» PEXUMe — €CIN BKITOYEHA, TO NOAKMOYEHHbIE K
crneungukaumm JOKyMeHTbl, KOTOpble NpY ee NepecTpoeHnn Bbinm OTKPbIThI B
«CIenomy» pexnme 1 NepecTpoeHbl, 3an1cbiBalOTCs Ha OUCK HEMEOSIEHHO U
6e3yCcrnoBHO, a eCnn OTKIKYEHA, TO 3TU JOKYMEHTbI 3anncbiBalOTCA TOMbKO Nocne
COXpaHeHuns cneumdurkaumm 1 He 3anucbiBalOTCS B Criyvae 3akpbITvs crneumdukanmmn
©e3 coxpaHeHus.

- [lpu coxpaHeHrHuu cneyugukayuu nepedasampb OaHHbIEe 8 MOOK/TIOYEHHbIE
OOKyMeHmMbIl — €Cn BKINoYeHa, TO Npu CoXpaHeHnn cneumdukaLmm npons3soanTcs
aBTOMaTMyecKkas nepegada gaHHbIX U3 Hee B NOAKIMIOYEHHbIE JOKYMEHTbI, €CNN
OTKIMOYeHa, To nepedaya He NPOM3BOAUTCS HU NPU COXPaHEHMU crneundukauumn, HA
npwv Bbl3oBe kKoMaHabl CUHXPOHU3ayusi.

MosiBunack BO3MOXHOCTb COPTUPOBKM OBGBLEKTOB B pasaenax cneundukaumm bonee yem
Mo OfHOW KornoHke. [Nonb3oBaTenb MOXET 3afaTh CMMUCOK KOFTOHOK, MO KOTOPbIM
NPOM3BOANTCA COPTUPOBKA, U TUM COPTUPOBKU B Kaxkaon U3 HUX. COpTMPOBKa Mo KONoHKaM
BbINOSIHAETCS B TOM NOPSIAKE, B KOTOPOM OHW MepeymncrieHbl B cnvcke. [laHHas HacTpoika
npon3BoANTCA Ha HOBOW Bkaake Copmupoeka avanora pegakTupoBaHusl CTUNS pasgena
cneumdmkauum. 3Ta BKNagka cogepxut onunto O6bekmbi 8 pa3desie copmupogama
(nepeHeceHa c Bknagku Hacmpoliku) v CrCOK KONMOHOK C yKa3aHWeM TUMOB COPTUPOBKM.

MosiBunacbk BO3MOXHOCTb yrnpaBrneHns NopsiAKOM COPTUPOBKM 06BbEKTOB cneumdukaunmn no
koay B pasgene JokymeHmauus. Ana atoro B nognanky \Sys rnmaBHOM nanku cuctembl
pobaeneH dann GRAPHIC.KDSP, cogepxalimii nepeydeHb KogoB JOKYMEHTOB B TOM
nopsiake, B KOTOPOM OHM AOSMKHbI CrieaoBath B pasgene [JokymeHmauyus CornacHo
ctangapty. dopmart pavina TEKCTOBbINW, T.€., OTPe4aKkTUpoBaB AaHHbIN hann,
nonb3oBaTeslb MOXET U3MEHUTb YMONYaTENbHYO COPTUPOBKY, HaNnpuMep, B cryyae
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NCcnorb30BaHNs HeCTaHOapTHOro koda. PaHee copTuMpoBKa no kogy npoussoannach
cornacHo nopsaky cnefoBaHusa kogos B panne GRAPHIC.KDS.

Ecnwn ceonctBy Pa3desn crneyugukayuu KOMMNOHEHTa UK Tena NpMCcBOEHO 3HaYeHune
Mamepuarbi, TO B A4enKy HaumeHog8aHU€e COOTBETCTBYHOLLErO 00bekTa cneundukaumm
Tenepb aBTOMaTUYECKN 3aHOCUTCA 0003HaYeHne matepumana 3Toro KOMNoHeHTa unu Tena.
Kpome Toro, 0603Ha4yeHne matepumana CTaHOBUTCS Takke HauMEHOBaHNEM
KOMMOHeHTa/Tena. AHanorn4yHo, ecnu cBoNCTBY Pa3des crieyugukayuu Moaenu B LEenomM
npucBouTb 3HavyeHne Mamepuarel, To 0603Ha4YeHe maTtepuana mogenu dyaet nepegaHo
B ee 06bekT cneundmkaumm (ons cbopkn — BO BHELHUIA OOBEKT) N B HAMMEHOBaHME.

AUmnopm u akcriopm

1.

wn

B omanor HacTponku yteHus dannos opmata DXF nnn DWG Ha Bknagky [JaHHbie
pobasneHa onuus paHuybl sud08bIX 3KpaHoe8 o 2abapumam. Ecnu oHa BKNoYeHa,
TO dhopma BMAOBbLIX IKPAHOB MMMOPTMPYEMOro JOKYMEHTa ynpowaeTcsa Ao rabapuTHbIX
NPSIMOYronbHUKOB. B pesynbTaTte, ecnun BUAOBbIE 3KpaHbl He NpsiMoyronbHbl, B KOMITAC-
AOKYMEHTE MOryT OKa3aTbCH «MULWHNE» 0OBEKTbI, HE OTOOpaXKaBLLUMECSH B MUCXOOHOM
AOKYMEHTE 13-3a TOro, YTO HaxoAunuch 3a npeaenammn BUAOBbIX 3KpaHOB. [Mpu
OTKIMOYEHHOW onumn hopma BUOOBbIX 3KPAHOB He ynpoLluaeTcs, Ho obpaboTka JOKYMeHTa
MOXeT 3aHMMaTh Borbluee Bpems.

Tenepb Bo3MOXeH nmnopT pannos Parasolid oo 25-or Bepcun popmaTta BKAOYMTENBHO.

YcoBepLUeHCTBOBaAH 9KCNopT AOKYMeHToB B hopmat PDF.

— [lapameTpbl pasHeceHus, ecnv OHM 3adaHbl B COOpoYHON Modenu, nepegatotca B pdf-
dann. MNpu npocmoTpe Takoro canna B Adobe Reader ynpaBneHue pasHeceHnem
NPOV3BOANTCH C MOMOLLbIO 3rieMeHTa ANnA npocMoTpa aHnmauun Ha naHenn 3D-
WHCTPYMEHTOB.

- B agwmanore HacTpowiku 3anucn B popmat PDF nosisunace onuns CoxpaHumse
Hacmpoliku. Ecrniv oHa BKntoYeHa, To napaMeTpbl, yCTaHOBIEHHbIE ANs 3anncu
TeKyLlero AoKyMeHTa, 6yayT ncnonb3oBaTbCa ANd 3anucu Bcex nocnenyowmx
OOoKymeHTOB. [Mpn coxpaHeHun cneundukauuim, rpauyecknx N TEKCTOBbIX JOKYMEHTOB
B HACTPOEYHOM Auarnore NpUCyTCTBYeT Takke KHonka @unbmp, Nno3sonsoLas
HacTpOUTb PUNBLTPBI BbIBOAA

YcoBepLueHcTBOBaH akcnopT mogenen B popmat STEP AP214 n nmnopT u3 atoro

dopmara.

- [losBunacb BO3MOXHOCTb YTEHWUS U 3anncu TEXHUYECKNX TpeboBaHui.

- [lpu HacTpomrke aKcnopTa MOXHO BKITHOUYNTL reOMeTprUyecKoe npeacraBneHne TekcTa
(31O 03Ha4aerT, 4To BykBbI OyAyT NepeaaHbl Habopamu OTPE3KOB) M BbIOpaTb CUCTEMY
KOOpAMHaT, B KOTOPOM AOIMKHa ObITh 3anMcaHa moaenb. HeBugnumble 06beKkTbl Npn
3anncu CoXpaHsItloT NPU3HaK «CKPbITbI» (paHee, ecnv nepegaya CKpbITbIX 00bEKTOB
Oblna BKIKOYEHA, OHWN 3anUCbIBannCh Kak BUOUMbIE).

- [lpw HacTporke MMNopTa MOXHO BKITHOYUTL CLUMBKY NOBEPXHOCTEN N 3a4aTb TOYHOCTb
CLUMBKM (MaKCcuMaribHOe pacCTosiHME Mexay pebpamMum CLUMBAEMbIX NMOBEPXHOCTEN).

YcoBepLueHCTBOBaH aKkcrnopT mogdenen B opmat IGES n umnopT 13 aToro doopmara.

- [losBuncs gvanor HaCTPOWKKN 3anucu, B KOTOPOM MOXHO BblBpaTb 3KCNopTUpyeMble
006beKTbI (Tena, NOBEPXHOCTU, KpUBbIE, TOYKN, 3CKU3bI), yKasaTb CUCTEMY KOOpAMHAT, B
KOTOPOW OHW AOMKHbI ObITb 3anMcaHbl, yTOYHUTbL CcBeAeHusa 06 aBTope 1 opraHnsaumu,
BBECTN KOMMeHTapui. [Ins Bbl30Ba HACTPOEYHOro Auarnora Hy)kHO BblIbpaTb KOMaHay
CoxpaHumb ¢ napamempamu 13 MeHI0 KHornkn CoxpaHumae npu 3anucu danna.

- [losaBuncs gManor HaCTPOWKN YTEHUSA, B KOTOPOM MOXHO BbIGpaTb MMNopTMpyeMble
06bEKTbI (Tena, NOBEPXHOCTU, KPMBbLIE, TOYKWN), BKIIOYMUTD UK OTKIIOYUTD CLUMBKY
NOBEpPXHOCTEN N 3aaTb TOYHOCTb CLUMBKM (MaKCUMarnbHOE paccTosiHUE MeXay
pebpamu clumBaemblx NoBepxHocTen). [1ns BbI30Ba HACTPOEYHOIo AManora Hy>HO
BblOpaTb kKoMaHay OmKpbImb ¢ NapamMempamu U3 MEHIO KHONKN OmMKpbIMb Npu
YTeHun hanna.

MosiBurnca guanor HacTpoWikK 3anucu mogenen B gopmat STL. B 3TomM ananore MOXHO
BblIbpaTh aKCNoOpTUPYEMble OOBHEKTLI: TEeNa UM NOBEPXHOCTU, CUCTEMY KOOPAMHAT U
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€aVHWLbI OSIWHBI, B KOTOPbIX ByayT 3anucbiBaTbCA pesynbTaTbl TPUAHMYNALMMK, a Takke

TOYHOCTb TPUAHTYNALMK:

— MakcumaribHoe fIMHEMHOE OTKNOHEHWNE TPEYIrONbHbIX rPaHen OT MCXOAHON
NMOBEPXHOCTH,

— MakcuMmanbHOe YrnoBoe OTKNOHEHWe HopMarnen TpeyronbHbIX rpaHen apyr oT apyra,

- MakcuMmarnbHasa anuHa pebpa TpeyronbHON rpaHu.

7. TNosiBUNacb BO3MOXHOCTb AOMOMHUTENBHOM HACTPOMKK 3KCnopTa rpadpnyeckmx
pokymeHToB B popmat DXF n DWG — ¢ nomoLubto ini-pavina. dann 4omKkeH HasbiBaTbCA
dwgdxfExpAdvanced.ini 1 HaxoQUTbLCA TaM Xe, rge KOHPUrypaumoHHbIn ann 6ubnuoTtekm
akcnopTa dwgdxfExp.cfg (no ymonyaHuio B nanke C:\Users\<User>\AppData\Roaming\As-
con\Kompas3D\[eepcusi]). B danne gomkHa ObiTb cekuus [Export], koTopast MoxeT
copepxaTb crnegyroLimne Kroun:

- LinestyleByl. ayer — ynpaBnsieT napameTpoM Tur SIUHUU; 3HAYEHNs Kniova:
= 0 — T\N NUHUA 3aBUCUT OT CTUN4,

- 1 — Bce nuHum umetoT Tun o crioro (ByLayer);

— FillingAsWipeout — ynpaBnseT pe3ynbTaToM 3KcnlopTa 3anuBku € LBETOM (POHa;

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

— OneBlockFrglnsert — onpegenseTt, 6yget nn B AOKYMEHTE co34aBaThCa OTAENbHOE
onpedeneHue bnoka (Block Definition) pna kaxaoro n3 exoxoeHul brioka (Block
Reference), obpasyolmxcs B pesyrbTaTe 3KCrnopTa BCTaBOK OAHOIO U TOrO Xe
dparmeHTa; 3Ha4YeHus Knva:

- 0 — kaxpoe BxoxaeHue brioka nmeet cobCTBEHHOE ornpeaereHue,
- 1 — Bce BxoXaeHusi 6rnoka, COOTBETCTBYIOLLME BCTAaBKaM OAHOIO U TOrO e
parmeHTa, nmetoT obLee onpegeneHve.

8. WcknouveHa BoamoxHocTb 3anmen KOMIMAC-gokymeHToB B popmaTt WMF.

lpunoxeHus

1. [HopabotaHa 6ubnunoteka CepeUCHbI€ UHCMPYMEHMbI.
— [obGaBneHbl KOMaHAbI:

- [Nob6aBneHa komaHaa Cumeosibi 00k Kpueol. OHa NO3BOMSET PACNoNOXUTb
BBEAEHHbIE CUMBOJbI (OHM AOIMKHbI ObITb pasaeneHbl Npobenamm) BOOSb yKa3aHHOW
KpvBoWn. [loCTynHbI cneaytoLmne HacTPONKK:

- BbIGOp y4acTka KpMBOW,

- 3ajaHue CMeLLEeHUs — pacCTOSAHUSA MexXay KpMBOW 1 CUMBOMaMu,

- BblGOp HanpaeneHus,

- BbIGOp OpMeHTaunmn — Kaxabli CUMBOM NMog onpeaeneHHbIM YoM K KacaTenbHOn
B COOTBETCTBYHOLLEN TOYKE KPUBOW UM BCE CMMBOJSIbI MO4 O4HUM M TEM Xe YrIIOM K
rOpM3oHTanmu.

- Bcmaeka ¢pueyp, 3Hakoe, 0603Ha4eHuUll — NO3BOSISET BCTaBNATb B JOKYMEHT
dparMeHTbl U3 6ubnunoTekn *.Ifr, ykazaHHOM NONb3oBaTENEM MPU HACTPONKE
npunoxenus. Mo ymonyaHuio ncnonb3yetca oubnuoteka Shapes _and_signs.lfr,
cofepxawas cneayoLimne n3obpaxeHus:

— KOHTYpbI (S-KpvBble, Ayrn, CKOObI)
- 0603HavYeHus cneynanbHbIX ONTUYECKUX MOKPLITUN,
— YCIOBHbI€ 3HaKMW,
durypsel (KOHyC, TOp, Nas v Aap.),
LlEeHTPOBbIE OTBEPCTUS,
3NEMEHTbI KNHEMATMYECKMX CXeM (KMHeMaTu4eckme napbl, Kynaydku, MygTbl,
nepegayv, NoALMMHUKA, TonKaTenu n ap.).
- Omeepcmue no wabsioHy — NO3BONSET BCTaBUTb B JOKYMEHT n3o6paxkeHne
OTBEPCTMSA, NapaMeTpbl KOTOPOro 3anncaHbl B ykazaHHOM wabnoHe. LWabnoH
OOMKeH ObiTb co3aaH 3apaHee B NpoLiecce NOCTPOEHUS APYrnx OTBEPCTUN.
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2.

- Aemomamu4eckoe rnpeobpa3ogaHue 3a/1u80K 8 WMpPUX08KU (U Haobopom) —
NO3BONAET 3aMEHUTb YKa3aHHblE 3ariMBKN LUTPUXOBKAMM C yMon4aTesnbHbIMU
napaMmeTpamu n Hao6opOT, 3aMEHNTb LUTPUXOBKM 3aNMBKaMMU.

- lMpeobpa3oeaHue 3a1u80K 8 WMpPUX0BKU (U Hao6opom) no obpa3uyy —
NO3BONSAET 3aMEHUTb YKa3aHHble 3ariMBKN LUTPUXOBKAMM C NapameTpamu, B3ATbIMU C
yXKe CyLLEeCTBYIOLLEN B JOKYMEHTE LUTPUXOBKN (06pasua) u HaobopoT, 3aMeHNTb
LUTPUXOBKM 3annBkamu ¢ napameTpamu obpasua.

— Modobue ob6Bekma — No3BonseT NOCTPOUTb IKBUOUCTAHTY yYKa3aHHOWN KPUBOW;
BO3MOXXHO CO3[aHNe OAHOW 3KBUOAUCTAHTbl — C BbIOPAHHOW CTOPOHbI OT 06BbEKTa
UM ABYyX — C 00eunx CTOPOH.

- HapyxHas pe3b6a — N0O3BONSAET CO34aTb B JOKYMEHTE U300paxeHne CTepXKHS
3agaHHoro avameTpa c pe3bbon (Bua ceepxy); BO3MOXHO NOCTPOEHUEe CTaH4apTHON
W HeCcTaHOapTHOW pe3bl, a Takke BbI6Op CTUNEN NNHNIA.

- lMepecmpoums omeepcmusi u usobpaxeHusi pe3b6 — NO3BONSIET BOCCTAHOBUTb
B3aUMHOE MOSIOXXEeHME KPMBOWN 1 CBSA3AHHBIX C HEW M306paXeHuin OTBEPCTUI U pesbo.
CBA3b co3gaeTcsa nyTeM ykaszaHusi KpMBOW NpU CO30aHUN OTBEPCTUN N pe3bb;
nepecTpoeHune TpebyeTcs, ecnu B pesynbTaTe peAakTMpoBaHUA N3MEHUITOCh
nonoxeHue, hopma nnm pasmep KpMBOWA.

- KomaHgpbl noBopoTa 06bEKTOB — MO3BONAOT NOBOPaYMBaTh OTAENbHbIE OOBEKTLI U
rpynnbl Ha 90° unu 180°; ueHTpoM NOBOpOTa ABNSAETCS LEeHTp rabapuTtHoro
NPSIMOYronbHMKa 06bEKTa UNK rpynnbl 06 bEKTOB.

- KomaHgpl 3epkanbHOro otpaxxeHnst 06 bekToB — MO3BOSISAT OTpaXkaTb OTAENbHbIE
00BEKTBI M Ipynnbl OTHOCUTENBHO BEPTUKATBHOWM UITM FOPU3OHTAalbHOW OCEBOWN
nuHun. OceBas NPOXOANT Yepes LIEHTP rabapuUTHOro NPSMOYrosibHMKa o6bekTa nnm
rpynnbl 06 bEKTOB.

- KomaHgpl BbipaBHMBaHMSA 06bEKTOB — MO3BONAIOT BbIPOBHATL MO 3a4aHHOW TOYKE
Kpas unu ueHTpbl rabapuTHbIX NPSIMOYrOfIbHUKOB YKa3aHHbIX 06bekToB NMbo
COBMECTUTb LIEHTPbI 3TUX NPSMOYrOfbHUKOB.

- Hacmpoliku npunoxeHusi — No3BONSET 3a4aTb:

- Ana komaHabl Bcmaeka ¢puzyp, 3Hakos, 0603HayeHuli — NofnHoe nms panna
6mbnmnotekn oparMeHTOB, pa3gen GubnmMoTekn 1 BCTaBNSEMbIA MO YMOSTYAHMIO
dparmeHT,

- ana komaHg Omeepcmue n Omeepcmue no wabsioHy — NyTb K Nanke
XpaHeHunsa annos WabroHOB OTBEPCTUMN.

MHcTpymeHTanbHas naHenb 6MGnMoTekn Tenepb BKMOYaeT B cebsa cnegyowime

naHenun: MHcmpymeHmsbi, Onepayuu ¢ KOoHmypamu, Omeepcmusi u pe3bbbl,

lMoeopom o6bekmoe, BoipasHueaHue 06 bekmoa. Mpy nogkntoveHHon GubnmnoTteke
ee naHernb aBToMaTU4YeCKN NoKa3biBaeTCs, ecnu TUMN AoOKyMeHTa npeanonaraet
npuMeHeHne KomaHa 6nbnunoTtekn (Hanpumep, YepTeX) N CKPbIBAETCS B MPOTUBHOM
cnyyae (Hanpumep, Moaensb).

Mpn NOCTPOEHMN OTBEPCTUS, CBA3AHHOIO C KPUBOMW, NOABUITACH BO3MOXHOCTb 3a4aHus
yrna HakroHa OCK OTBEPCTMS K TOPU3OHTanNM (paHee CBSA3aHHOE C KPMBOW OTBEPCTME
pacnonaranocb No HopManu k Hen). [ins BBoga 3Ha4YeHUs yrna Ha [NaHenb CBONCTB
nobasneHo none Yaon, a Ans Bo3sparta kK opueHTauum 0TBepCTMS N0 HOpManu K
KpuBon — onuua Mo Hopmanu.

KomaHnga ocHoBHoro cyHkumoHana KOMIMAC-3D Co3damb no obpa3suy Tenepb
MOXET MCMOSb30BaTbCA AN CO34aHNst HOBbIX M300paxeHun oTBepcTuiA. locne Bbi3oBa
3TOM KOMaHAbl N yKa3aHUsi UMEoLErocs B LOKYMEHTE N300paxxeHnsa oTBepCcTust
3anyckaeTcst KOMaHaa co3AaHUss HOBOTO OTBEPCTUS C TAKMMU XXe napameTpamu.

HopaboTtaHa 6ubnunoteka CmaHOapmHbie u3zoenus.

MosiBUNack BO3MOXHOCTb BCTABMSATb B YEPTEX KOHCTPYKTUBHbIE 3NIEMEHTbI C
pasmepamu.

[obaBneHa BO3MOXHOCTb Npeobpa3oBaHMs NMEIOLLUNXCH B JOKYMEHTE 0ObEKTOB
KoHcTpykTOopckon 6ubnuotekn B 06bekTbl Bubnuotekn CtaHgapTtHele N3genua. Ang
3TOr0 HY>KHO JBOVHbIM LLENYKOM MO 06bEeKTY 3anyCTUTb Ananor ero pegakTMpoBaHus v
nocne BHeCeHUs naMeHeHun (Mnu 6e3 HMX) 3akpbiTb Ananor KHonkon MpumeHums.
MpeobpasoBaHne AOCTYNHO ANSA 06BHEKTOB, BCTaBNEHHbIX U3 KOHCTPYKTOPCKOM
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ounbnunotekn, exoameluen B coctae KOMIMAC-3D Bepcun 9 unmn 6onee nosgHem;
HeKoTopble 06BbEKTLI Npeobpa3oBaTb HEBO3MOXHO — B 3TUX CrlyYasax BblgaeTcs
coobLeHue.
- [losiBunacbk BO3MOXHOCTb MCMOSIb30BaHMSA XapakKTEPHbIX TOYEK OS5 UBMEHEHMS
pa3mMepoB KpenexHblx nsgenui B rpacudecknx KOMIAC-gokymeHTax.
- B katanor Kpenex nobasneHbi:
- MpyxumHbl TOCT 13766-86, TOCT 13767-86, TOCT 13768-86, TOCT 13769-86,
FOCT 13770-86, TOCT 13771-86, FOCT 13772-86, TOCT 13773-86, TOCT 13774-
86, TOCT 13775-86, TOCT 13776-86.
- bontel ISO 15072, TOCT 7787-81, TOCT P CO 8765-2013, TOCT P UCO 4016-
2013, TOCT P NCO 4014-2013, TOCT P NCO 15072-2013, TOCT P 55739-2013;
- BunTtbl ISO 12474, TOCT P NCO 4026-2013, TOCT P UCO 4027-2013, TOCT P
NCO 4028-2013, TOCT P NCO 4029-2013, TOCT P NCO 4766-2013, TOCT P CO
1580-2013, TOCT P UCO 1207-2013, FTOCT P NCO 2010-2013, TOCT P NCO 7047-
2013, TOCT P NCO 7046-1-2013, TOCT P NCO 2009-2013, TOCT P UCO 4762-
2012, TOCT P NCO 7045-2013, TOCT P NCO 7046-2-2013, TOCT P NCO 7048-
2013, TOCT P NCO 14580-2012, TOCT P NCO 14584-2012, TOCT P CO 12474-
2012, TOCT P 55742-2013, TOCT P NCO 14585-2012, TOCT P NCO 14586-2012,
FOCT P CO 14587-2012, TOCT P UCO 1479-2013, TOCT P NCO 1481-2013,
FOCT P CO 1482-2013, TOCT P UCO 1483-2013, TOCT P NCO 10509-2013,
FOCT P NCO 7049-2012, TOCT P NCO 7050-2012, TOCT P NCO 4018-2013, TOCT
P NCO 4017-2013, FTOCT P NCO 8676-2013;
- lankn FTOCT P NCO 4161-2013;
- lMpodounun MOCT 8239-89, NOCT 8240-97, TOCT 8509-93, FOCT 8510-86, TOCT
19771-93, TOCT 19772-93.
- B katanor [Jemanu, y3/ibl U KOHCMPYKMUBHbIE 35ieMeHMmbI [OGaBNeHbI:
- dnaHubl ASME B 16.5,
- ®utuHru Tpybonposogos ASME B 16.9,
- ®utmHrm ASME B 16.11,
dnaHubl FTOCT P 54432-2011,
- lMpoknagkn TOCT P 53561-2009, TOCT P 52376—2005.
- B katanor KoHcmpykmueHbie anemeHmsbi jobasneHsl otBepctua ASME B1.1.

3. Cucmema pacno3HaeaHusi 3D-mo0denel nepenveHoBaHa B Pacno3HasaHue 3D-
modesel. B npunoxeHne gobaesneHbl KOMaHAbl, NO3BONAKOLLME NEPES Pacno3HaBaHNEM
MOZENV yAanuTb HEKOTOPbIE €€ 3NeMEHTbI (Hanpumep, acku, CKPYrneHnsi, Menkme
OTBEpPCTMSA):

- YOaneHue epaHel — CNyXuT ans yaaneHuns NnponsBosibHbIX rpaHen. MNepen BbI30BOM
KOMaHabl He06X0AUMO BbIAENUTb OAHY UM HECKONMBLKO CMEXHbLIX FpaHen.

- YOaneHue menkux 3sieMeHMoO8 — CNyXWUT ANs aBTOMATU4YEeCKOro Noucka n yaaneHus
MEIKMX aneMeHToB. Menknm cuntaeTcs anemMeHT, pasmep KOTOPOro He NpeBbIaeT
3aJaHHbIN NPY HACTPONKE MPUITOXKEHNS (B MPOLEHTax OT AnaroHann rabapuTHoOro
napannenenunega Mogenm).

Ecnu yoaneHue 4actn mogenu, cogepallen ykasaHHble rpaHu, Unn HanaeHHbIX Menkux

anemMeHTOB 6e3 HapyLleHNs LLeNOCTHOCTM MOAENM BO3MOXHO (T.e. Npunexaliune rpaHu

MOryT ObITb MOANMULMPOBAHbI TaK, YTOObI TENO OCTaBanocCh LenbiM), TO OHU yaansTCs.

OcHOBHOE HasHayeHue KoMaHg YOaneHue e2paHel n YOaneHue MesiKux 351eMeHmoe —
ynpoLleHne reomeTpun MoJenu Ans nocneayLwero pacnosHaBsaHsa unm aHanvsa c
MOMOLLbIO pacYeTHbIX MNPOrpamMm.

4. [ononHeHa u akTyanuampoBaHa 6a3a gaHHbix 6ubnuotekn Mamepuanbi u
CopmameHmbl.
- O0buwee KonmyecTBo MatepuanoB coctaensiet 6onee 10800 HaMmeHoBaHMIA. B Tom
yucne:
- 1470 oTe4eCTBEHHbIX MapPOK CTanemn n cniasos.;
2393 3apybexxHble Mapku cTanen n CniasBos.;
145 mapok vyryHa;
1145 mapok LBEeTHbLIX METanoB 1 CNiaBoB.;
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263 HaMMeHOBaHMA nervpyoLnx crnmnasos;

449 mapok Mmacen n cmasok;

225 MapoK NnakoB U Kpacok;

602 mapku nnacTtmacc;

474 mapKku Knees;

1400 HameHOBaHWI CBAPOYHbIX MaTepmnanos;
612 HaMMeHOBaHMI NPOBOAOB U Kabenen;

346 HaMMeHOBaHWIN CTPOUTENbHBLIX MaTepuarnos;
132 Bnga ranbBaHNUYECKMUX NOKPbITUN;

196 HaMMeHOoBaHMIN KOMMNO3ULUMOHHLIX MaTepManos.
- [lponsBegeHa 3ameHa ycTapeBLUNX AOKYMEHTOB:

- gokymeHT FTOCT 1050-88 lNpokaT copToBOWN KannbpoBaHHbINA, CO cneLlmanbHON
OTAENIKOM NOBEPXHOCTU U3 YINEPOANCTON KadeCTBEHHOM KOHCTPYKLWMOHHOW CTanu.
O6wme TexHn4yeckmne ycnoeus 3ameHeH gokymeHtom FOCT 1050-2013
MeTannonpogykumst N3 HenermpoBaHHbIX KOHCTPYKLUMOHHbBIX KAYECTBEHHbIX U
cneumnanbHbix ctanen. Obwme TEXHNYECKNE YCITOBUS;

- pokymeHT FOCT 19281-89 lNpokaTt n3 ctanu noBbILLEHHON NPOYHOCTN 3aMEHEH
pokymeHTtoMm FOCT 19281-2014 MNpokaT NOBbILLEHHOW NPOYHOCTM (NPU 3amMeHe
AoKymeHTa gobaBneHo 48 HaumeHOBaHUIM MaTepmanos).

- B 6a3y gaHHbIx Jo6aBneHbl HOBblE JOKYMEHTLI U MaTepuarbl, TPeb6oBaHUSA K KOTOPbIM
pernaMmeHTMpytTca MMn. ATO cregyolime JOKYMEHThI:

- [OCT 28378-89 Matepuarnbl KOHCTPYKLMOHHbIE MOPOLLKOBLIE HA OCHOBE Xenesa.
Mapku (36 HauMeHOBaHUM MaTepuarnoB);

- [OCT 26802-86 MaTtepuarnbl aHTUHPUKLMOHHbIE NMOPOLLIKOBbIE HAa OCHOBE Xeneaa.
Mapku (33 HanmeHoBaHUS MaTepuanos);

- FOCT 1415-93 deppocunuumnin. TexHu4eckme TpeboBaHNs 1 YCNOBUA NOCTaBKN
(21 HanmeHoBaHME MaTepuanos);

- [OCT 4756-91 ®deppocunmkomapraHed,. TexHundyeckme TpeboBaHms 1 yCrioBus
nocTtasku (18 HauMeHOBaHUN MaTepuanos);

- FOCT 4757-91 ®eppoxpom. TexHu4eckme TpeboBaHNS 1 YCNOBUS NOCTaBKN

(42 HaumeHOBaHUA MaTepuaros).

5. IMakem 6ubnuomek CeapHbie webl nepeumeHosaH 8 Kamanoe:CeapHbie webl.

Omnuyusi eepcuu 15 om eepcuu 14

O6uwee

1. B OKHe AOKyMeHTa NOsIBUNNCH 3HAYKM — UHAMKATOPbI PEXKUMOB.

— 3HayoK TekyLlero pexuma paboTbl (3CKU3, KOHTEKCTHOE peaaKkTMpoOBaHMe MOAENM,
pedakTupoBaHue TeXHUYeckux TpeboBaHUN, peaakTMpoBaHue MakpoanemMeHTa u T. n.)
oTobpaxkaeTcsi B NpaBOM BEPXHEM Yriy OKHa.

LLlenyok no 3HayKky NO3BONSET BbINTK U3 pexuma. lNonb3oBaTenb MOXET UBMEHUTb
NnosnoXeHue 3Hayka B OKHe. BknioyeHne/oTknoYeHne oTobpaxeHnsi 3Ha4KOB PEXMMOB
npousBoanTca komaHgon Bud — lMoka3zamb 3Ha4YKU PeXuMoes.

- 3HauvyoK Aemopexnma otTobpaxkaeTcs B NPaBOM HUKHEM Yrny okHa. LLlenykom no atomy
3HAYKy MOXHO MOMy4YnTb NnueH3nto Ha paboty ¢ KOMIMAC-3D. Ecnu Bo Bpemsi paboTbl
nvueH3unsa bygeT notepsiHa, TO B MPABOM HWXXHEM Yriy BO3HUKAET 3HAYOK,
npeaynpexaawLwmn o HeoOXoANMOCTN COXPaHEHUSI LOKYMEHTOB B TEYEHUE 5 MUHYT.
Mo ncrteveHmMmn aToro BpEMEHM AaHHbIA 3HA4YOK 3aMEHSIETCA 3HAYKOM Aemopexnma.

2. PaCLIJI/IpeHbI BO3MOXXHOCTU HaCTpOIZKVI pa3mepoB B rpad)w-lecwlx OOKYMEHTax U Mmoaensdx,
KaK HOBbIX, TaK U TEKYLLUNX. BeeneH HaCTpOG‘-IHbII7I ananor ﬂonycxu no ymosi4HaHur, B
KOTOPOM MOXHO:

- HOna rpaq)mquKmx OOKYMEHTOB U mogenen — YCTaHOBUTb yMOI4aTelibHble 3Ha4YeHUnsA
O0MnyCKOB pa3mMepoB pa3HbIX TUMOB!: NNHENHbIX, yrnoBbIX, AnameTparibHbIX,
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paguaneHbIX. 3HavYeHue Jonycka MOXHO 3aaTh YKasaHMeM KBanuTeTa UM BBOLOM
npegernbHbIX OTKNOHEHUI (A1 YIOBbIX pa3MepoB — TOMbKO BBOAOM OTKIIOHEHUR).
- [ns mogenen — ykasaTb TUMbl 06bEKTOB, pa3mepbl KOTOPbIX AOMKHbI MO YMONYaHMIO
UMeTb AOMYCKU.
MmeBLuniics paHee HacTpoeyHbin guanor Jonycku u npedesibHble 3Ha4YeHUs!
nepenmeHoBaH B lMapamempsbi donyckoe u rnpedenbHbix 3HaYyeHul. OH BMecTe C
HOBbIM ananorom Jonycku no yMon4aHuro BXOAUT B NyHKT Jonycku u npedesibHbie
3HayeHus1 obLLEero HacCTPoeYyHoro Ananora.

B cuctemHyto 6ubnmoTeky cBorcTB fobaBneHbl HOBble CBOWCTBA: 3ameHumersib
mamepuana 1-10 agns 3agaHus maTepuanos-3ameHutenen un lNokpsimue 1-10 ana
3agaHus nokpbITni. Ecnn maTtepunan BbibpaH ns 6ubnuotekn Mamepuansi u
copmamMeHmbl, TO 3aMeHUTENV onpeaensatTca aBTOMaTUYECKN.

Mpu BBOAE TEKCTA (B TEKCTOBOM JOKYMEHTE, B TEKCTE HA YEpPTEXKE, B TEXHUYECKUX
TpeboBaHMAX U T.M.) MOXHO BCTaBNATb Hepa3pbIBHbIE Npo6ensl 1 aeduckl. [Ans aToro
cnyxat komaHabl Hepa3pbieHbil npoben n Hepa3spbieHbit deghuc B MeHio Bcmaeka —
Cumeosibl hopmMamupoeaHusi.

TpexmepHoe modenupoeaHue

1.

Mopenb Tenepb MOXET coaepkaTb KOMMNOHOBOYHY r€OMETPUI0 — OO BEKTHI,
onpegensowme OCHOBHbIE reOMeTpUYeckme napameTpbl Mogenu (MecTa kpenexa,
obnacTtu, orpaHMYnBaloLLME KOMMOHEHTLI COOPKM 1 T.N.). KOMNOHOBOYHAsi reomeTpust
npegcraenseT cobom OauH UM HECKONBbKO KOMMOHEHTOB — AeTanen n/mnn nogcbopok.
OTM KOMMOHEHTbI MOTYT UCMOMb30BaTLCS NPW CO30aHNM OOBEKTOB MOAENM (MX MOXHO
NpoeLmpoBaThb B 3CKM3bl, C HUMW MOXHO COMNpsrate KOMMOHEHTbI U T.MN.), HO He
YYUTBLIBAOTCA B CneuumdmKaumm n B oT4eTax no MoAenu.

KoMNOHEHTbI KOMMNOHOBOYHOM reOMETPUN MOXHO BCTaBMSATb B MOAENb U3 BHELUHErO
panna (c nomoLlbto kKomanabl Onepayuu — fJo6aeumsb u3 ¢hatina — KoMnoHo80o4YHyr0
2eoMempuro) UnNun co3gaBaTb B KOHTEKCTE (C MOMOLbIO KOMaHabl Onepayuu —
Co3zdamb — KomnoHoeo4YHyr0 2eomempuro). Kpome Toro, MoxHo npeobpasoBatb B
KOMMOHOBOYHYIO rEOMETPUIO OObIYHbIA KOMMNOHEHT NEPEHOCOM B COOTBETCTBYHOLLUN
pasgen [lepeBa nocTpoeHusa n — B cbopke — co3aatb KOMMOHEHT KOMMNOHOBOYHOM
reoMeTpumn u3 nmetomxca obbekToB (komaHaa Pedakmop — Co3damb Oemanns).

B mogenu Tenepb MOXHO co3faBaTb KOMMUM reoMeTpum — obbekTbl 6e3 nctopuu,
KOnupytoLLme reomeTpuyeckme 06bekTbl (TOYKM, KpUBbIE, MOBEPXHOCTH, Tena) TeKyLLen nnm
Apyro mogenu. Konvpyemble 06beKTbl MOXHO YKasblBaTb BPYYHYHO UMM UCMONb30BaTh
KONNeKUUM reoMmeTpun — 3apaHee NoAroTOBMNEHHbIE B MOAENN rpynmnbl reoMeTpUYecKmx
o6bekToB. MNpy KONMpoBaHMN NPOM3BOSILHOIO Habopa 0GBHEKTOB M3 APYroi MoAenu BbIGop
00bLEKTOB MPOM3BOAUTCA B CNeLmanbHOM OKHe, coaepkallemM 3Ty Moaenb v [lepeso ee
NOCTPOEHUS.

Konun reomeTpun coxpaHsitoT CBSA3b CO CBOMMMW UCXOAHBIMU 0ObeKkTamu, T. €. U3SMEHSIOTCS
Npu Ux naMeHeHnn. PegaktmpoBaTh KONMM reoMeTpun Hemb3si, HO UX MOXHO MCMOSb30BaTh
NP NOCTPOEHUSIX, A TaKKe MOANDULMPOBATL C MOMOLLbIO Onepaumin peaakTupoBaHus Ten,
KPUBbIX, MOBEPXHOCTEW.

Mpn BCTaBke KOMNOHEHTa B MoAerb Tenepb AOCTYMHO ABa cnocoba ero pasMmeLLeHus:

- [lo koopOuHamam — NosfoXeHne KOMMNOHEHTa B MOAENM 3afaeTcs NyTeM ykasaHus
no3vumMn N OpreHTauun ero CUCTEMbl KOOPANHAT OTHOCUTENBHO CUCTEMbI KOOPAMHAT
mogenu. MNMosnuunsa 3agaeTtcs koopanHaTtamu, a opyeHTauusa — yrnamm dunepa.
KoMNOHeHT MOXeT ObITb pa3MeLLeH B MPOCTPAHCTBE MOAENN NPON3BOSIbHO C MOMOLLIbO
crneumnanbHOro anemMeHTa ynpasneHns, KOopAnHaThbl U yrnbl Junepa B 3TOM cnyyae
OyoyT onpeaeneHbl aBTOMaTUYECKN; BO3MOXEH TakKe sIBHbIV BBOL, 3HAYEHUI
KOOpOWHaT W yrioB.

- [lo conpsiXeHusiM — NONoXXeHne KOMMOHEHTa B MOAeNu 3a4aeTcs nyTeM HanoXeHus
Ha Hero conpsikeHun. MNpouecchl HanoXeHns CONPS)KEHNA 3anycKatoTcs
HenocpeaCcTBEHHO M3 npouecca BCTaBku. Taknum obpasom, Bce Heobxoaumble
COMPSDKEHNST MOXHO HaNOXWUTb HA KOMMOHEHT eLle A0 3aBeplueHns BcTaBku. OBbeKThI
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KOMMOHEHTA, y4acTBYHOLLME B COMPSPKEHUSAX, MOXKHO YKa3blBaTb Kak B OCHOBHOM OKHE
MoZenwu, Tak 1 cneynansHOM AOMOMHUTENBHOM OKHE, coaepkalleM TOMbKO
BCTaBMgeMbIA KOMNOHEHT 1 [lepeBo ero NoCTpoeHus.

B panbHenwem cnocob pasmeLLeHns BCTaBNEHHOro KOMMNOHEHTa MOXHO U3MEHUTD,

Bbl3BaB N3 KOHTEKCTHOIO MeHI0 KOMMNoHeHTa B [lepeBe komaHay Pazmecmumsb

KoMroHeHm. Kpome Toro, nonoXeHne BCTaBNEHHOrO0 KOMMNOHEHTa MOXHO U3MEHSATb

00bI4yHBIM 06pa3oM: casuratb, MOBOPaYMBaTb, HAKNaabIBaTh/ya4ansaTh CONPSHKEHUS.

KoMnoOHeHT, co3aaHHbIN B KOHTEKCTE TeKyLLe Modenn, Tenepb aBTOMaTUYECKN
CBSA3bIBAETCHA C 3TOMN Mogerblo conpsikeHnem CosnadeHue. ConpskeHne HaknagbiBaeTca
Ha abCOMTHYIO CUCTEMY KOOPANHAT KOMMOHEHTA U TEKYLLYIO CUCTEMY KOOPAMHAT MOOENMW.
ConpsixeHne Ha mecme, paHee co3gaBaBLUEECS NPU NOCTPOEHUN OEeTaNM B KOHTEKCTE
cbopKM, NMKBMANPOBAHO.

PaclumpeHbl BO3MOXXHOCTW paboTbl CO CIIOSIMA.

- [loaBunMcb BO3MOXHOCTM (DOPMUPOBAHNS TPynn CrioeB 1 UnbTPOB CrIOEB B MOAENMN.

- [Jo6GaeneHbl cBoncTea cnoes Ljeem, lNpoeuyupoeaHue 8 Yepmex n
PedakmupoeaHue.

— Takue cBoicTBa 0O6bEKTOB MoAdenun, Kak Budumocms, HasHayeHue ysema,
PedakmuposaHue, lIpoeyupoesaHue 8 4epmex MOryT UMeTb 3HaveHue 1o croro.
Bbibop 3TOro 3HayeHusi cBA3bIBaeT CBOMCTBO 06beKTa C COOTBETCTBYIOLLMM CBOVICTBOM
cnos, cogepxallero o6bekT, T. €. UBMEHEHME CBOWCTBA Crost ByaeT BNUATb Ha OOBHEKT.
Ecnn xe ons ceoictBa 06bekTa BblIbpaHO 3Ha4YeHue, OTNIMYHOE OT 3HaveHust Mo croro,
TO U3MEHEHNE CBONCTBA Crl0sl Ha 3TOT OOBLEKT HE BIMSIET, U B 0OLLEM ClnyyYae 3Ha4YeHMs
CBOWCTB 06bekTa U crnos MoryT OblTb pasHbIMU.

— Cnowu co ceorcTBoM lpoeyuposams e Yepmexx MoryT 6bITb NepefaHsl U3 Mogenu B
yepTexX NPU co3gaHuM B HEM CTaHOAPTHbLIX UM MPOM3BOSIbLHOIO BUAOB. 1S 3TOro npu
HacTpoKKe napamMeTpoB Buda Ha MaHenn CBONCTB LOMKEH ObITb aKkTUBEH
nepekntoyartens Csiou. 3HayeHne cBoncTBa BudumMocmb — CKpbIT UMW NOrawieH — y
CnoeB Npu Nepegaye B YepTex coxpaHseTcsd. B uepTex Takke nepegaroTca rpynnbl U
GunbTPbI CrOEB U3 Modenu. Ha kaxgom cnoe pasmMeLLaroTcsa NpoeKkumMm Tex 06 beKToB,
KOTOpbl€ HaxXoOATCA Ha COOTBETCTBYHOLLEM Croe mogenu. B ueptexxe MOXHO M3MEHSATb
CBOWNCTBA MOSTyYEHHbIX U3 MOAENU CNOEB, MOXXHO NEPEHOCUTL MeXAYy HUMU OO BbEKTHI,
HO Hemnb34 NepenMeHoBbIBaTb W yaanaTb 3Ty cnov. Cnon asToMmaTUYeCKn yaanseTcs
13 YepTexa npu yganeHum COOTBETCTBYIOLLETO CrOsi U3 MOOENMN.

— T[losiBUNnacb BO3MOXHOCTb COXPaHEHUs1 B NOMb30BaTENbCKOW OPUEHTaLMN COCTOSAHUI
CNOEB, T. €. 3HAYEHUN CBONCTB, KOTOPbIE NMENM CNION MOAENN HA MOMEHT AobaBneHus
3TOW opueHTauuun. [1nsa kaxagon co3gaBaemMon OpueHTaunm MOXXHO BKIAKOYUTL UK
OTKMIOYNTb COXPaAHEHNE COCTOSAAHUSA CNOEB B AManore co3gaHus 1 Bblbopa opueHTaumm
MOAenm.

MosiBunack BO3MOXHOCTb BbICTPOro Bolbopa 06 beKTOB MOAENN HA OCHOBE NX
pacnofioXXeHUst OTHOCUTENBHO 30Hbl — HEKOTOPOrO BblAENEHHOIO B NPOCTPAHCTBE MOAENN
obbema. Tak, MOXXHO BbliOpaTb KOMMOHEHTLI BHYTPU UM CHaPY>XW 30HbI UMK
nepecekaroLLmnecs ¢ 30HOMN.

[nsa co3aaHma HOBOWM 30HbI CYXUT kOMaHaa Pedakmop — 30HbI modesiu — Co3damb
30HY.

Mwmetowtytocst B Mofenu 30Hy MOXHO pa3buTb Ha HECKOSbKO HOBbIX 30H. [1Ns 3TOro CRyxuT
komaHaa Pedakmop — 30HbI Modesiu — Pa3z6umb 30HY.

KHOMKM BbI30Ba KOMaH, Co34aHnsa N pa3breHnss 30H Mo YMOITYaHUI0 HAXOASATCA Ha NaHenm
BcnomozamenbHasi 2eomempusi.

Cnucok nmetomnxca B Mogenu 3oH oTobpaxatoTcsa Ha Bknaake 3oHb! [lepesa
nocTpoeHusi. Ecnn ata Bknagka akTMBHA, TO BCE 30HbI BUAHbI HA 3KpaHe — OHU UMEKT BU
nonynpo3payvHbiXx MHOrorpaHHUKoB. OTobpakeHMeM 30H MOXHO YNpaBnsATh C MOMOLLbIO
komaHg, Ckpbimb 1 [NTokazamb 13 KOHTEKCTHOIO MeHIo B [lepese.

lMoka3om 30H Npun HeaKTUBHOW BKNagke 30HbI ynipaBnaeT kHonka OmobpakeHue 30H Ha
naHenu Bud. Ecnn oHa HaxaTa, TO BCe 30Hbl, KDOME CKPbITbIX, BUAHbI HA SKpaHe.

YT06bI BbIAENNTL OOBEKTHI C MOMOLLLIO 30HbI, HY)KHO BblOpaTb 30HY B [lepeBe NoCTPOeHUS
1 Bbi3BaTb M3 KOHTEKCTHOrO MEHO KOMaHay Bbi6pamb 8 Hympu 30HbI, Bbibpamb eHe
30HbI N Bbibpamb cekyujel 30HOU.
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10.
11.

OpaHa 13 nmetoLwmnxca B MOAENu 30H aBnsieTcs TeKyLLl,eIZ.

B rmaBHOM MeHto nosiBUncs NyHKT Boidesums. OH COAEPXXUT KOMaHAbI BblAeNeHns
0GBEKTOB MO CIOK U MO 30HE, a TaKkkKe KoMaHabl pUnbTpaLun 0GBHEKTOB.

MosiBunacbk BO3MOXHOCTb OTOOpaXeHus cedeHns mogenu 6e3 cosgaHmsa onepauuun. Ons
9TOro CNYXWUT cneumanbHbli PEXUM — pexnm ceveHnsa mogenu. OH He oTnMyaeTcs oT
006bI4YHOro pexnma paboTbl — AOCTYMHbI BCE KOMaHAbl CO3AaHNst OOBEKTOB,
peaakTMpoBaHusa 1 ap.

B mogenu moxet 6bITb CO34aHO HECKONBLKO ceveHni. Kaxgoe ceveHne npencraesnsiet
cobon pesynbTaT yceuyeHnsa Mogenn ogHoOM UnuM Heckonbkumm nnockoctamn. CosgaHune
CeYEeHMs 3aKNyaeTcs B onpedeneHnmn NosioXXeHUs1 CEKYLLIMX NITOCKOCTEN N HanpaBIieHns
OTCEeYEHUS ANS Kaxaom 13 HMX. Bo3aMOXXHO Takke cedeHune napannenenmnenom unm
30HOWN.

OAHO 13 NMEILNXCHA B MOOENTN CEYEHNI ABMAETCS TEKYLLUM.

[ns nepexona B peXuM CeYeHUs CnyxuT kHonka CevyeHue modesnu Ha naHenv Bud.
lMocne ee HaxaTust oTobpakeHne Moaenyn COOTBETCTBYET TeKyLLEMY ceyYeHuto. YTobbl
caenartb TEKYLMM ApYroe CeYeHmne, HYyXXHO BblOpaTb ero B MeHto kHomnkn CevyeHue
modernu.

HaxaTtune kHonkn CeyeHue Modesiu B OTCYTCTBME CEYEHUI 3anyckaeT NpoLecc co3aaHuns
B MOJENN NEPBOro CeYeHus.

YnpaeneHue cevyeHussMM — co3gaHue, yaaneHne, nepeMMmeHoBaHne, HasHauveHune
TeKyLMM — MPOU3BOAMTCA B CrieumanbHOM auanore, Bbi3biIBAEMOM KOMaHAOM
YnpaeneHue ce4eHUsIMU... N3 MEHIO KHOMkM CeyeHust Mmodenu.

[opaboTaHa onepauns CKpyrneHus: NnosiBunach BO3MOXHOCTb OCTAHOBKWN CKPYrNeHNsI B
NPOM3BOSIbHOM MecTe ckpyrnsiemoro pebpa. OctaHOBKa AOCTYMNHA, ecnv Anst CKpyrneHus
ykasaHa ofHa uenodka pebep (a He HecKkonbko). MakcumanbHOe KONM4ecTBO TOYEK
OCTaHOBKW — 2. BKntoYeHne 0CTaHOBKM M HACTPOWKa ero napaMmeTpoB NpPoM3BOANTCS Mpu
CO3[aHUN N peaakTUpPOBaHUN CKPYrneHns Ha Bknagke OcmaHoeka NaHenn CBOWCTB.
CkpyrneHue ycekaeTcs MiOCKOCTbIO, MEPNEHANKYNSIPHON CKpyrnseMomy pebpy B TOUke
OCTaHOBKW CKpYrneHnsi. ToUKy OCTaHOBKM MOXHO 3afaTb Ha pebpe Npon3BOMbHO Unn
accoummpoBaTtb C TO4YEeYHbIM 00BLEKTOM. MOXHO Takke ykasaTb NNOCKUA OOBHEKT,
nepecekawLmin ckpyrnsemoe pebpo. B aTom cnyyae To4ka OCTAaHOBKU onpeaensieTcs Kak
TO4YKa nepeceyveHnsa pebpa ¢ ykasaHHbIM OOBHEKTOM; KPOME TOro, NPy BKIIHOYEHHOW OMNLMK
Yce4yeHue no o6bLeKkmy CkpyrieHne ycekaeTcsi NITOCKOCTbI0 00beKTa.

HopaboTaHbl onepaunmn co3gaHus YCIIOBHOMO n3obpaxkeHust pe3bObl 1 Kpyrnoro oTBEPCTUS

HopaboTaHa onepaunsa co3gaHus YCNoBHOro n3obpaeHus pesbobl.

11.1. Tenepb Npu NOCTPOEHUN MOXHO yKa3aTb CTaHAAPT pe3bObl 1 BbIbpaTh HYXXHbIE
CTaHOapTHble NapameTpbl — HOMUHAanNbHbLIN AMamMeTp u war. [nsa Boibopa AOCTYMNHbI
crneayowme ctaHaapTbl:

- MeTpunueckas pesbba c kpynHbiM warom FOCT 8724-2002 (ncnonb3yeTtcs no
YMOJYaHUio),

- Mertpunyeckas pesbba ¢ menkum warom FOCT 8724-2002,

- Mertpunyeckas pesbba ¢ menkum warom 1ISO 724 (DIN 13, BS 3643, ANSI/ASME
B1.13M) (MF),

- MeTpunyeckas pesbba ¢ kpynHbim warom ISO 724 (DIN 13, BS 3643, ANSI/ASME
B1.13M) (M),

- MeTpunueckas pesbba FTOCT 24705-2004 (ISO 724:1993),

- MeTtpunyeckasa koHn4eckas pe3bba FOCT 25229-82,

- Pesbba ynopHas NOCT 10177-82,

- Pe3bba ynopHas DIN 513,

- Pesbba TpybHasa uunmHgpnyeckas FOCT 6357-81,

- Pesbba TpybHasa koHmdeckaa FOCT 6211-81,

- Pesbba TpybHasa yunungpuyeckasa Yuteopta ISO 228 - DIN 259,

- Pesbba TpaneuengansHas ogHosaxogHaa FOCT 24737-81.

- Pesbba TpaneuengansHas ogHosaxogHasa 1SO 2904:1977,

- Pesbba YutBopTa gronmosas menkas BS 84, DIN 477 (BSF),

- Pe3sbba YutBopTa AtonmoBas kpynHas BS 84, DIN 477 (BSW),
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11.3.

- TpybHaga koHnyeckasa pesbba YuteopTa ¢ yrnom npoduns 55 rpagycos DIN ISO
7/1 (BSPT),

- Tpy6Has koHnueckas grormoBas pesbba ¢ yrnom npoduns 60 rpagycos,
MOCT 6111-52,

- TpybHas koHn4yeckas atorimoBas pesbba ¢ yrnom npoduns 60 rpagycos ANSI B
1.20.1 (NPT).

BkntoyeHne/oTkno4eHne AOCTYNHbIX NPU NOCTPOEHUN CTaHAAPTOB NMPOM3BOAUTCS B

Ananore 3agaHusa napameTpoB pe3bObl, Bbi3biBaeMOM kKoMaHaon Cepeuc —

MNapamempesl... — Cucmema — Pedakmop modenel — lMapamempbi pe3bo6bil.

. MosiBuNacb BO3MOXHOCTb M3MEHEHUSI (haKTUYECKMX Pa3MEPOB CTEPXKHS UK

OTBEPCTMA A8 COOTBETCTBUSA CTaHAAPTY pe3bObl. [1na 3TOro crnyxut onuus
lModzoHka Ha NaHenu cBocTB. Ecnn oHa BkNtoYeHa, To reomeTpust 6a3oBoro
00bekTa pe3bbbl aBTOMATMYECKN U3MEHSETCS Tak, UTOObl OTBeYaTb BbIGpaHHOMY
HOMMHaNbHOMY AMaMeTpy U wary pe3bbbl. [ocne co3gaHus pe3bbbl onepauns
lNodzoHka oToOpaxaeTca B [lepeBe NOCTPOEHUS Kak MOAYMHEHHbIN 0OBHEKT pe3bobl.
MosiBUNack BO3MOXHOCTb KOMMPOBAHMSA B TEKYLLLEE YCITOBHOE M306paxeHne pe3bobl
napameTpoB pe3bbbl-0b6pasLa ¢ NoMoLblo kKoMaHabl Pe3bb6a no o6pa3yy. KHonka
Bbl30Ba KOMaHAbl HaxoauTcs Ha MaHenu cneunanbHOro ynpasneHus.

12. [Mpn NOCTPOEHUN KPYrNoro oTBEPCTUSA NOSBMINCH CrieayoLmne BO3MOXKHOCTU:

- CospgaHue pe3bboBoro otBepcTus. [JOCTYMHbI Te Xe cTaHAapTHble pe3bObl, YTO U Npu
NOCTPOEHUM YCITOBHOIO U3obpaxeHuns pe3bbbl. Kpome Toro, MoXHo co3gathb
HeCcTaHOapTHY pe3b0y — C NPOM3BOSIbHLIM AUAMETPOM U LIAroMm.

- KonuposaHue B TekyLlee 0TBEpPCTUE NapaMeTpoB OTBEPCTUA-06pasLia C NOMOLLbIO
komaHabl Omeepcmue no obpa3yy. KHonka Bbi3oBa KOMaHAbl HaxoauTcs Ha MNaHenn
cneumanbHOro ynpasreHus.

- [ocTtpoeHwne ocu oTBepcTus. s aToro Heob6xoaAnmMo BKNIOYNTL onumio Ock Ha [NaHenu
CBOWCTB.

13. [opaboTaH dyHKLMOHAN MacCnBOB:

13.1.

13.2.

KomaHaa Maccue no ma6nuuye Tenepb no3BonsieT O4HOBPEMEHHO KOMMPOBAaTb
00bEKTbI pasHbIX TUNOB. Pasnuumsa mexay ak3emnnsapamMu (B NonoXeHun, pasmepax
N T. N.) obecneynBatoTcs NyTeM NPUCBOEHUSI HOBbIX 3HAYEHUIA NEPEMEHHbIM
06BLEKTOB, BXOASLUMX B 9K3EMMNNSAP, T. €. NyTEM 3anofiHeHUs TabnuLbl U3MEHSIEMbIX
nepeMeHHbIX. ECnn 0GbekT He UMeeT AO0CTYMNHbIX ANS U3MEHEHNS NePEMEHHbIX UMK
€CIn NepemMeHHble 0GbekTa ocTaBrneHbl 6e3 U3MEHEHMS, TO 3TOT OGBLEKT coBnagaeT
c KonupyembiM. Hanpumep, KonMpyoTcs NNOCKOCTb 3CKM3a, CaM 3CKU3,
Hasupyowlasics Ha Hem onepaumsi BblaaBnNnBaHus U Todka, 40 KOTOPOW Npou3BeaeHo
BblAaBnvBaHue. MyTeM n3MeHeHUs1 3HaYEHWUIA NEPEMEHHBIX MOXXHO NOMyYnTb
3K3eMNIspbl, pasnuyaroLLMecs NoNoXeHNEM NIIOCKOCTU 1 3CKU3a B HEW, pa3mepamu
3CKMU3a 1 onepaumn Bbl4aBnNnBaHKS, a Takke KOOpAMHAaTaMy orpaHUYMBatoLLen
BblAaBNMBaHNE TOYKMU.

MaccuB pasHOTUMHbLIX 06 LEKTOB MOXHO paspyLLnTb. B pesynbtate 06bekThl,
COCTaBnsiBLUME 3K3eMMNsPbl MAaccuBa, CTAaHOBSATCS CAMOCTOATENbHbIMY 06 bEKTaMM
mozenu. Mpu 3TOM OHM COXPaHSIIOT 3HAYEHUSI NepPEMEHHbIX, 3aJaHHble B MaccuBe.

PaclwvpeHbl BO3MOXHOCTW yNpaBrieHNsa nepeMeHHbIMU 3K3eMMISPoB:

- [NosiBMNacb BO3MOXHOCTb U3MEHEHMWS 3HAYEHN NEPEMEHHbIX CreayHLmnX
00BEKTOB, Yy4aCTBYIOLNX B MOCTPOEHUUN KONMPYyeMOro obbekTa: KpuBbIX (Kpome
CMNMNanHOB 1 NTOMaHbIX), TOYEK U BCEX MIIOCKOCTEN. PaHee MOXHO ObINo ynpaensaTb
NYWb NepeMeHHbIMU 3CKM30B KONUPYEeMbIX OOBEKTOB M NITOCKOCTEN 3TUX 3CKMU30B.

— Pasmepbl 3Kk3eMNIsapoB Maccusa Tenepb MOXHO M3MEHATb HE TOMbKO B Tabnuue
N3MeHSIeMbIX NePEMEHHbIX, HO U HENOCPEACTBEHHO B OKHE MOAENN BO BpeMS
cosfaHus/pegakTnpoBaHnsa maccusa. [Ang Bbibopa aksemnnapa v ykasaHus
KOHKpeTHOro obbekTa, paamep KoToporo TpebyeTcs N3sMeHUTb, CRY>XUT BKaaka
Sk3emnnspbi [laHenn cBOMCTB.

- lNMepemMeHHble 3K3eMnnapoB Tenepb 0TobpaxarTcs U JOCTYNHbI ANS
penaktnpoBaHusi B OKHE NepeMeHHbIX.
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14.

15.

16.

17.

18.

- Pasmepbl 9K3eMMNNsAPoB Tenepb MOXHO NPeACTaBUThL B BUOE NEMEHTOB
odhopmIneHus, T. e. co3aaTb NpPou3BoAHbIe pasmepbl. Bnarogaps aToMy BO3MOXHO
N3MeHeHMe pa3MepoB 3K3EMMNIIAPOB CO34aHHOro Maccuea 6e3 nepexona B Pexum
€ro pegakTMpoBaHus.

- B a4elikun Tabnuubl M3MEeHAEMbIX NEePEMEHHbIX TeNepb MOXHO BBOAMTb
BblpaXKeHusI.

13.3. lNMosBMNack BO3MOXHOCTb KONUPOBaHMSI BCNOMOraTeNbHbIX MIOCKOCTEN U OCEN.

HopaboTaHa komaHaa To4ka:

= Npuv NOCTPOEHMMN TOYKM cnocobom Ha noeepxHocmu NosiBUNMUCb BapuaHTbl yKasdaHus
nonoxexus To4kn Mo koopduHamam Ha yunuHope v llo koopOuHamam Ha cghepe,

- Npv NOCTPOEHMMU ToYKM cnocobamm Ha noeepxHocmu v Ha kpueol nosisunacb
BO3MOXHOCTb CO3[jaHWNsi TOYKM NyTEM MPOELMPOBaAHNS CYLLECTBYHIOLLENA TOYKM Ha
NMOBEPXHOCTb MITN KPUBYIHO.

3Ha4YoK CUCTEMbI KOOPAMHAT B NIEBOM HUXKHEM Yy OKHa MOJENU 3aMeHEH 3NIEMEHTOM

ynpaeneHus opueHTtaumen mogenu. OH npeacTaBnseT cobon Tpy OPTOroHanbHbIE OCK C

o6LWNM Havanom v ayru, nexatyue B NIIOCKOCTAX, onpeaensembix ocamu. Ocu

COHanpaBneHbl C 0cAMU abConTHOM cucTembl koopanHat moaenn. OCHOBHbIE AENCTBMS,

BbINOSHSAEMbIE C MOMOLLIbIO 3N1IEMEHTA YNpaBneHns OpueHTaunen:

- Bbibop opueHTauumn, npu KOTOPOW HanpaeneHne Barnsga nepneHamKynsipHo
KOOpOUHATHOWM NSIOCKOCTW. [N 9TOro HY)XKHO LWENKHYTb MbILbH Ha OCY UK Ha
nrockocTn. YTobbl Npy 3TOM OCb Obina HanpasrieHa OT HabnogaTens, BO BpeMs
LLenyka cnenyeT yoepXxmBaTb Knaeuwy <Shift>.

- Bbibop opueHTauun Usomempuss YZX. [1ns 3TOr0 HYXKHO LENKHYTb MbILbBIO B LIEHTpe
aneMeHTa.

— [MoBopoT Bokpyr ocx Ha 90°. [1ns aTOro Hy»XHO LLENKHYTb MbILLLIO HA OCU, yOepKuBas
knasuwy <Alt> unm kombnHaumo <Alf>+<Shift>.

— [1oBOPOT BOKPYr OCM C LLIAroMm, 3aaHHbIM Npu HacTpounke. [ns 3TOro Hy>KHO LernkaTb
MbILLBIO Ha Ayre, NNOCKOCTb KOTOPOW NeprneHANKYNApHa HY>XHOM OCW, yaepXunsas
knasuwy <Ctrl> unn kombunauuio <Ctrl>+<Shift> .

— [lpownsBoribHbIN NOBOPOT BOKPYr OCU. [INA aTOro HyXHO nepemMeLlaTb MbIlbio Oyry,
NMOCKOCTb KOTOPOW NEPNEHANKYNAPHA HYXXHOW OCMW.

lMonb3oBaTenb MOXET yBENMUMBaTb UM YMEHbLUATb pa3Mep afemMeHTa ynpaBneHust

opueHTaumen mogenu. [Ina aToro Hy»)kHO yCTaHOBUTb Kypcop Ha anemMeHTe 1 BpallaTb

KONeco MbILlK, HaXkaB U yaepxmnsast kombuHauuto knasuw <Alt>+<Ctrl>+<Shift>.

HobaBneHa BO3MOXHOCTb 3afaHus Koga npu BBoae 0b603HavYeHns AOKYMEHTa-MoOenw.
Ana nogaepXku aNeKTPOHHOro AoKyMeHToobopoTa B dhaisi KOOOB U HAaUMEHOBaHWUI
BKMOYeHbI kogbl M (3nekTpoHHas mogenb getanu) n MC (OnekTpoHHasa mogernb
cbopoyHoM eanHnLbI).

Tenepb Npu NOAKMOYEHUN JOKYMEHTA-MOOEeNM K 00bekTy cneumdmkalmm B pasgene
LokymeHmauus kog otobpaxaetca B 0003HaY€HNM AOKYMEHTA U YYUTbIBAETCS NpU

G opMMNpOBaHMM €I0 HAMMEHOBAHMS.

BkntoueHne/oTknoueHne oTobpaxeHnsl KOQOB B pasfgerie Npom3BoguTcst onumen
lMoka3bieamb KOO AOKyMeHmMa B [anore HacCTPOWKKN pasaena cneumgukaumm.
lMpumeyaHue: kog MO4enn He NepedaeTcs B OCHOBHYIO HAAMMWCh YepTexa npu co3gaHum B
HEeM accouMaTUBHbIX BUOOB 3TOM MOAENM.

[leTanb-3arotoBka Tenepb ABMAETCS KOMMNOHEHTOM Moaenu. K Heli NpUMeHUMbI Bce
[AENCTBUS Haf KOMMOHEHTaMW: COBUI, MOBOPOT, CONPshKEHNe, peAakTUpoBaHME B OKHE U Ha
mMecTe 1 ap.

YcoBepLUEeHCTBOBAHO BpaLLleHe MOAENN C MOMOLLbIO MbILIKN N KOMaHabl lToeepHymb.
Tenepb, ecnu LeHTp rabapuTHOro napannenenunega Mogeny okasbiBaeTcsi 3a npegenavum
9KpaHa (06bIYHO 3TO NPOMCXOAUT NPU 3HAYMTENBHOM yBENMYEHUM MacliTaba
OTOOpaxeHust), B KAYECTBE LIEHTpa BpaLLleHNs NCnonb3yeTcs bnmkanwas K Kypcopy Touka
mogenu. Korga ueHTp rabaputHoro napannenenvnega He BbIXoguT 3a 3KpaH, To
BpaLLleHne, Kak U paHbLle, MPOUCXOANT BOKPYr 3TOro LeHTpa. B atom cnyyae ans
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19.

20.

21.

22.

BpaLLeHMs MOAeNn BOKPYr Brivkanilen K Kypcopy TOUKE HYXXHO yaepXuBaTb HaXxaTon
knasuwy <Ctrl>.

B komaHge lNMosepHymb nosiBunacb BO3MOXHOCTb BpaLLeHNa MOAESM BOKPY NPSIMOWN,
nepneHanKynsapHoON K rpaHn Npov3BOSbHON POPMbl B TOYKE YKa3aHWs, a Takke BOKpPYr
NPAMON, KacaTernbHOW K KpMBOW NPOU3BOMNBHOM (POPMbI B TOYKE ykasaHus. PaHToM
NPAMON, BOKPYr KOTOPOKM MPOMCXOaMT BpalleHue, NokasblBaeTCcs Ha akpaHe B BUAe
LUTPMXOBOro oTpeskKa.

PaclwmpeHbl BO3MOXHOCTU KOMaHabl PazmMecmumb npou3e800Hble pa3Mephbil.

- Pa3smepbl chacok u ckpyrineHuii Tenepb MOryT pasmeLlaTbcs B ntobon NNoCKoCTH,
nepneHauKkynapHon ncxogHomy pebpy, a pasmepsbl onepaunn YKs10H — B no6omn
NAOCKOCTU, NEPNEHANKYNSPHON NIMHUM NepecevyeHns yKNoHAEeMON rpaHn U OCHOBaHWSA
YKIOHa.

- [lpw pasmeLleHnn anameTpanbHOro pasMmepa Ha MinoCcKOCTU, NEPNeHaNKYNAPHON ero
COOCTBEHHOW, pasmep NpMHUMaEeT BUA NIMHENHOTO (3HaK AMaMeTpa COXpaHsAeTcs).

MosiBUNack BO3MOXHOCTb peaaKkTMpoOBaHMSA NPOEKLMNOHHBIX KPUBBIX B 3CKM3E NyTEM

nepeMeLLeHnNst XapakTepHbIX TOYEK 3TUX KPUBbIX.

Ha naHenb Tekyuwjee cocmosiHue nobaBneH CN1CcoK UCMOSTHEHUA MOAENN, N3 KOTOPOro

MO>XHO BbIOpaTh TEKyLLee NCNOSTHEHNE.

OtaenbHbIV ananor MeHemxepa nepecyeTa ynpasgHeH. YnpaBneHve pexxumom
nepecyeTa Tenepb NpousBoanTcs B pasaene lMepecyem pasmepoe MeHenxepa
[IOKyMeHTa.

Fpaghuyeckue OoKymeHmMbI

1.

2.

HopaboTaHbl KOMaHAbl CO3AaHMSA JIMHENHBIX PAa3MEpPOB:
— [lpocmod nuHelHbIl pa3mep:

- lMosiBUNacb BO3MOXHOCTb NPOCTAHOBKM NIMHEMHOMO pasMepa AMaMeTpa OKPYXHOCTMU.
[nsa aTOro nocne BbI30Ba KOMaHAbl CreayeT yka3aTbh OKPYKHOCTb. AHANOMMYHbIM
o6pa3om Ha annunce MOXHO NPOCTaBUTb pa3mepbl OCEN.

- YKasaB ABe OKPYXHOCTU (MNun Ayrn), MOXXHO NOCTPOUTb UNN pasMep Mexay ux
LeHTpamMu, Unm pasmep, BbIHOCHbLIE JIMHUN KOTOPOroO KacaTesNbHbl K OKPY>KHOCTAM
(3TO 3aBUCUT OT TOrO, B KaKMX TOYKax Oblnu ykasaHbl OKpYXHOCTH). PasmepHas
nnHMA B 060MX cny4dasix napannenbHa NpsMon, COeaNHSIIOLEN LEHTPbI
OKPY>KHOCTEN.

- [nsa ykasaHusa obpasmeprBaemoro otpeska 60onbLlue He HY>KHO HaXXnMaTtb KHOMKY
Bbi6pamb 6a308bi1l 06eKkm Ha [laHenu cneumanbHOro ynpasneHus.

- JluHelHbIlU pa3mep om ompe3ka 00 MOYKU:

- [ns nocTpoeHnsa pasMmepa MOXHO yka3aTb ABa napannenbHbix oTpeska. B
pes3ynbTaTe co3gaeTcs pa3Mmep OT NepBOro oTpeska A0 OAHOM U3 BEPLUMH BTOPOro —
9TO 3aBUCUT OT NOMNOXEHUS pa3mepa OTHOCUTENBHO BTOPOro oTpeska.

- [1Ns nOCTpOeHnst pasmepa MOXHO yKasaTb OTPE30K N OKPYXHOCTb (Mnn ayry). B
pes3ynbTaTe co3gaeTcs pa3Mmep, O4Ha BbIHOCHAsA NMHMUA KOTOPOro ABMseTcs
NpoOOINKEHNEM OTpE3Ka, a BTOpas KacaeTcsi OKPY>KHOCTU (gyrn).

MosiBuNack BO3MOXHOCTb MPOCTAHOBKN padMepa, CUMMETPUYHOrO OTHOCUTENBHO OCEBOM

NHUK. OTO MOXHO cAenaTtb C NOMOLLbIO CreayLWwmnX KOMaHa;

- [lpocmoli nuHelHbIl pa3mep. [1Na co3gaHns pasmepa HY>KHO yKka3aTb OCEBYHO NIMHUIO
1 TOYKy B nNobon nocnegoBaTtensHoCTU. PopMUpyeTCa pasmep, 3Ha4YeHNe KOToporo
paBHO YABOEHHOMY PaCCTOSIHUIO OT OCEBOW A0 TOYKM, @ TOMKaMU NPUBA3KM ABMSIOTCS
yKasaHHasi ToYka U ToYka, CUMMETpPUYHasi el OTHOCUTESTbHO O0ceBOW. [pocTaHoBKa
TaKoro pasmepa B NnapameTpu4eckoM pexume AaeT crieqyloLwmn pesynbTaT: To4Ka
BCerga pacnonaraeTcs Tak, YToObl paccTosHMEe OT Hee A0 OCEBOW PaBHANOCH
NoOfIoBMHE 3HAYeHUs pasmepa.

- JluHelHbIl pa3mep ¢ o6pbigomM. [Ina co3naHns pasMepa HYXXHO yKkasaTb
napannenbHble Apyr Apyry OTPEe30K 1 0ceByto B Nobon nocneaoBaTenbHOCTW.
dopmupyeTca pasmep, 3Ha4eHMe KOTOPOro paBHO YABOEHHOMY PaCCTOSHUIO MEXAY
0oceBOW 1 O0Tpe3koM. [NpocTaHOBKa Takoro pasMmepa B napaMeTpuyeckom pexume gaet
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cnepylowmn pesynbTaT: OTPEe30K BCeraa pacnonaraeTcs Tak, YTobbl paccTosiHue

MeXAy HUM M OCEBOW PaBHASIOCH NOTOBMHE 3HAYEHUA pa3Mepa (eCnm Ha OTPE3OK U

OCEBYI He OblNo HanoXeHo orpaHuyeHne NapasnnensHocms, TO OHO HaknagbiBaeTcs).
OcHoBHOE Ha3Ha4YeHne ONMCcaHHbIX pa3MepoB — obpasMeprBaHMe 00BHEKTOB,
CYMMETPUYHBIX OTHOCUTENBbHO HENOABWMXXHOM OCU, B 3CKU3aX.

[opaboTaHa komaHaa KacamesibHbIl ompe30K Yepe3 MOYKy Kpueol: Tenepb TOYKY
KacaHMs MOXHO 3afaTb ABHO, T. €. NyTEM BBOAA €€ KOOpAMHAT U C MOMOLLLbIO MPUBA3KN
(k TOYKEe, NOCTPOEHHOW Ha KPUBOW, K TOYKE NepeceyeHns KpUBoM ¢ ApyrMMm o6 bekToM n
T.MN.)

MosiBUNMCH crieayoLme BO3MOXHOCTU peaakTUpoBaHUS NPOEKLIMOHHOIO pa3Mepa:

- OTKIOYEHMEe aBTOMAaTMYECKOro onpeaeneHuns 3HadeHns pasMmepa; OTKNoYMB

aBTOOMpeaeneHne, MOXHO, Hanpumep, BBECTU GYKBY BMECTO YMCIIOBOrO 3HaYeHUs,

- OTKIOYeHMe Jonycka pasmepa; Npu NocreayoLwem BKIIOYEHUN Jonycka pasmep CHoBa
nony4yaeT KBanuTeT U/WNIn OTKIOHEHUS], YCTAHOBIEHHbIE AN HErO B MOAESM.

Mpwn NnpocTaHOBKE YrnoBoOro paamepa — Kak 0ObI4HOrO, Tak U NapameTpu4eckoro —
nosiBMNacb BO3MOXHOCTb yKa3aTb B KA4eCTBE CTOPOHbI Yrria BCMNOMOraTenbHy NpsiMyto
NN ocb abCOMOTHON CUCTEMbI KOOPAMHAT (B YepTexe — Takke OCb CUCTEMbI KOOPAMHAT
BMAa).

MosiBunack BO3MOXHOCTb aBTOMaTU4eCKo HyMepaumm Tabnuy B rpacdmyeckom

AOKYMEHTE NMyTEM BKIHOYEHUS UX B FPYyNnbl Hymepauun. [ns BKNOYEHUss co3qaBaemom

Tabnuubl B rpynny Hymepauumn crnegyeT BblbpaTb HyXHyto rpynny B cnucke Hymepayus Ha

Manenu ceoncTs. Ecnn Tabnuua yxe cosgaHa, To ee MOXHO BKIIOYUTb B rpynny

HymMepauun ¢ NoMoLLbio KHoMNkn JJobaeumb ebidesieHHble 06 beKMbI B OKHE

Hymepauyus.

PaclmnpeHbl BO3MOXHOCTM paboTbl CO CBOMCTBAaMM BCTAaBOK U MAKPO3JIEMEHTOB:

- Conctea ObosHayeHue, HaumeHosaHue, Macca v gpyrue (T. e. CBOWCTBa,
BKITOYaeMble B OTYET) cTanu AOCTYMHbI ANs u3MeHeHus B okHe Ceolicmea nns
crneayoLlwmx o6 beKkToB:

— BCTaBKM (pparMeHTOB,
— BCTaBKM BUOOB U3 APYIMX YepTexXewn,
— MaKpO3JIEMEHTbI, B TOM Yncne OMbnmoTeyHble.

- TMapameTpbl BUBNMOTEYHBIX MAKPO3NEMEHTOB (€CINN OHU NPEAYCMOTPEHbI
onbnunoTtekoin) otobpaxatTca B okHe Ceolicmea n MoryT ObiTb U3BMEHEHbI B 3TOM
OKHe.

- Ctano BO3MOXHbIM KONMPOBaHNE NapamMeTPOB U3 OAHOTO MakpoafieMeHTa B OpYrom
(npn ycnosuu, 4To 06a co3gaHbl OAHOM U TOW e BUGIMOTEKON) C MOMOLLLIO KOMaHAbI
Konuposams ceolicmea.

- CTtan BO3MOX€eH NONCK BMBNMOTEYHbIX MaKpO3NIEMEHTOB MO UX CBONCTBAM.

YacTb KHOMOK KOHTEKCTHOW NaHenn 6GubnmoTe4yHOro MakpoanemeHTa MOXeT ObiTb
3aMeHeHa KHoMKaMu Bbl30Ba kKoMaHg 6MbnvoTekn (ecnm aTo NpeaycMoTpPEHO
6mbnnoTtekon).

Tekcmoeslili npoueccop

1.

TeKCToBbIM AOKYMEHT Tenepb MOXET coepXaTb NMUCTbI pasHbIX hOpMaToB 1 pasHOm
opueHTaummn. 910 obecnednBaeTca co3gaHMeM B LOKYMEHTE pasaenoB — rpynn JIMCTOB C
OANHaKoBbIMK (hopMaTOM 1 OpUEHTaUMeENR. YnpasneHue pasgenamm — cosgaHue,
yaaneHue, nepeuMeHoBaHue pas3nenos, 3agaHme oopmaTta, opueHTaunm n opopmieHms
nuctos — nponssoauTca B MeHemxkepe okyMeHTa. BO3MOXHO Ha3HadeHne pasHbIX
odhOopMIIEHNI NEPBOMY JIUCTY, YETHLIM M HEYETHBIM NICTaM pasgena.

[ns cosgaHnsi B JOKYMEHTEe HOBOIoO pasgena MOXHO Takke UCMOoNb30BaTb KOMaHOy
Bcmaeka — Pa3psbie pa3dena.

Hymepauuns nMCTOB JOKYMEHTa MOXET HauMHaTbCHA 3aHOBO B KaXAoOM pasgene unum ObiTb
CKBO3HOW. BO3MOXHO TakKe UCKIoYEHNE pa3aenos U3 Hymepauuu.

VMcnonb3oBaHne AONONHUTENBHbBIX JIMCTOB B TEKCTOBOM LOKYMEHTE ynpasgHeHo.
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B meHio Bcmaeka nobasneHa komanaa Pa3pbie cmpaHuubi. PaHee HavaTb ab3al c
HOBOW CTpaHWLbl MOXXHO ObINIO TOMBLKO C MOMOLLbIO KIaBMaTypHOM KOMOUHaLMn
<Ctrl>+<Enter>.

MosiBUNack BO3MOXHOCTb MCMNOMNb30BaHWS B KQYECTBE MCTOYHMKA CChISIKM OTYET (B TOM
yncne No MaccmBy C TabnMLEN N3MEHSEMbIX MEPEMEHHbIX) 1 Tabnuuy MCNonHeHnn. YTobbl
co3faHune cCblfikn BbIno BO3MOXHO, OTYET (Tabnmua) 4OormkeH ObiTb acCoLMaTMBHbBIM.
CoaepXMMbIM CCbINIKM MOXET ObITb: Ha3BaHWe Tabnuubl, 3aronoBok cTonbua,
0603HaYeHmne 30HbI, HOMEpP NUCTa UK TEKCT A4Yenkun (B Cnyvae CCbIfkn Ha Tabnuuy
NCMNOMHEHUN).

Paboma co cneuugukayuel

1.

MosiBuNack BO3MOXHOCTb 3aMeHbl OAHMM ONMUCaHUEM cneunduKkaunum HECKONbKNX
aHanornyHbIX Apyr Apyry ONMcaHuin B 0O4HOM 1 TOM Xe JOKyMeHTe. Hanpumep, Takas
CcUTyaums MOXET BO3HUKHYTb, ecrii B COOpKY BCTaBMNeHbl AeTanu, co3faHHble B BEPCUAX
KOMMAC-3D, cogepxaBLinx pasHble BapMaHTbl OAHOrO 1 TOro Xe CTunsa cneumdukaumn.
[Ansa o6beguHeHns onnucaHni CNyxuT kHonka O6bLeduUHUMB 8apuaHmbI, KOTOpas
NOSIBNAETCS B Auanore ynpasneHnss OonMcaHnamm cneumdukaumi npu Hannuum B
AOKYMEHTE HECKOSbKNUX BapMaHTOB OAHOMO 1 TOro e onucaHus. MNocne ee HaxaTtus Bce
06BbEKTbI cneundmrKaumm, NCNOnb3yoLMe 3TN BapuaHThbl, (Kak B JOKYMEHTE-KOHTENHepe,
Tak 1 B AOKYMEHTaxX-UCTOYHUKaX) NPUBOAATCS K CTUMIO, XPaHSALLEMYCS B TEKYLLEN
BubnuoTteke ctunen.

B onanor HacTporikn pasgena cneundukaumm gobaeneHa onuus NMokasbieames KOO
doKyMeHma, AOCTynHas Npu HaCTPOMKe Kak CTUNS cneumdukaumm, Tak n TeKkyLLero
AOKyMeHTa-cneundukaumm. Onumsa BrkoYaeT/oTKNo4aeT oTobpaxeHme n BO3MOXHOCTb
pefakTMpOBaHUA KOLOB JOKYMEHTOB B HacTpamBaeMoMm pasgene cneumdukaumm. B ctmnsx
cneunukaumm, BXogsaLWmMx B KOMMNNEKT NOCTaBKKW, ONUMS BKIOYEHA TOMbKO ANs pa3gena
LokymeHmauyus.

Mpun pegakTMpoBaHum Ha4ana 6noka (CTpokn ¢ 0603HaYeHNEM NCNOMNHEHWS) B rPynnoBOW
crneumndukaLmm no sBapnaHTy A Tenepb MOXHO NMOMEHSITb HE TOSTIbKO HOMEP UCMONHEHWS,
HO 1 3Hak, oTaensoLwmi ero ot 6azoBoro o6o3HayveHus. Hanpumep, MOXHO 3aMeHNUTb
Aedunc TOYKON.

B rpynnoBbix cneumdukaumax no BapmaHty A nosiBunacb BO3MOXHOCTb 06paboTku

NCNONHEHMN 6e3 NepeMeHHbIX OaHHbIX:

= NPV HaNM4uKn B cneumduKaLmm Takmx UCNOSNHEHUI ANA HUX co3gatoTcsa 61Ok ¢ OAHOM
cTpokor Omcymemesyrom,

- eCnv NepeMeHHble JaHHble HEe NPUMEHSIOTCA HXN B OOHOM U3 UCMOMNHEHWI, TO 6N10KM He
co34aloTcs, a B KOHeL cneumdukaumm gobaenseTcs cTpoka Paanuyusi ucrionHeHud rno
cbopoyHOMy Yepmexy.

BkntodeHne/oTknoveHne 006paboTkm NCNONHEHN 6e3 NepeMEHHbIX AaHHbLIX MPOU3BOAUTCA

onuuen lNMokasbieamb UCNOJIHEHUSI, He UMerouwjue rnepemMeHHbIX OaHHbIX B ananore

HaCTPOWKK crnieundurkaumm.

Paboma c ucnosiHeHuUssmu

1.

MosiBuNack BO3MOXHOCTb NepeaaBaTb MeXay UCNONHEHUSIMU U3MEHEHUS CNEQYIOLLNX

CBOWCTB:

- Mamepuan, lNnomHocms, Macca (B crniyqae py4HOro BBO4a 3Ha4Y€HUS Macchbl),
Paspaboman, lNposepusn, Ymeepdun, T. KOHMp., H. KOHMpP. N CBONCTB, CO34aHHbIX N3
nepeMeHHbIX, — U3MEHEHNSA CBONCTB UCMNOSIHEHMS NepeaatoTcs BO BCE €ro 3aBUCMMblE
NCNONHEHWS,

- Aemop n OpeaHu3ayusi — N3MeHeHNs1 CBONCTB UCMONHEHNS NepeaatrTcs BO BCe
WCNONHEHNS MOAENMW.

Mpun co3gaHumn Tabnuubl MCNONTHEHUA MOAENN Tenepb MO YMONYaHWo NpegnaraiTcs Te
cTonbubl, oToGpaXkeHne KOTopbIX ObINO BKIHOYEHO B MeHemkepe goKyMeHTa npu paboTe ¢
ncnorHeHMaMn aton mogenu (kpome ctonbua HanveHoBaHme). PaHee ymonyaTenbHbin
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Habop cTonbuos Tabnuubl UCNonHeHW Bbin hUKCMpoBaH 1 BKIoYan Tpu ctonbua:
O6o3HaveHune, Matepuan, Macca.

Umnopm u akcrnopm

1. TlosiBUnacb BO3MOXHOCTU 3annucu U YTEHUS pasMepoB Npu aKcnopTe modenu B oopmart
STEP u umnopTe n3 atoro popmara.

2. T[Mosiunack Bo3aMOXHOCTb nmnopTta dannos DXF n DWG, co3gaHHbix B cucteme AutoCAD
Bepcun 2013, n akcnopTa B 3Ty Bepcuto. [ng akcnopTta Bepcusa 2013 ucnonbayetcs no
YMOIYaHuIio.

3. Tenepb npu umnopTe rpadmyeckux gokymeHTos popmatos DXF n DWG B AOKYMEHT
KOMMAC nepegatotca npsimble.

4. TlosiBunack Bo3aMOXHOCTb 3anmcn KOMIMAC-gokymeHToB B popmaT PDF (¢ nomoLLblo
koMaHabl Palisn — CoxpaHumb Kak...).

lMpuknadHbie 6ubnuomeku

1. lepepaboTtaHa lNpuknagHas 6ubnuoteka KOMIMAC.
- bubnuoTeka nepenmeHoBaHa B Cep8uCHbIe UHCMPYMEHMbI.
- [ob6aBneHbl KOMaHAb!:

Co30amb KOHmMyp Mo 88yM KOHMypam — CIyXWUT A5 NOCTPOEHUS 3aMKHYTOro
KOHTYypa nyTem o6beanHeHUs, BbIYMTaAHUS UK NepeceyveHnst ABYX yKaszaHHbIX
KOHTYpPOB,

Co3zdamb KOHMYp o epaHuye obracmu — CrnyXUT AN NOCTPOEHNSI 3aMKHYTOro
KOHTYypa Nno nepecekatrLmMMCcs KpUBbIM, ONKakLWnM K yKadaHHOW TOYKeE.
Annpokcumauyusi KOHmMypa — CNy>XuT Ans annpoKCuMaunm ykasaHHOro KOHTypa
NURBS-kpu1BOW nnmn nioMmaHou (B nocrnegHem criydae MOXHO 3agaTb TOYHOCTb
annpokcMMaLmmn); KpoMe TOro, MOXXHO BKIOUYNTL/BBIKITIOYNTL YAaneHne UCXO4HOro
o6bekTa (annpoOKCMMMPYEMOro KOHTYpa) U BbiOpaTh, rae AOMKEH pa3MeLLaTbCca
annpoKCMMMUPYOLNIN OOBEKT: Ha TEKYLLIEM CITOe UMK Ha CNOe NCXOOHOro 0ObekTa.

- KomaHabl Fnadkue omeepcmusi n Peab6oeblie omeepcmusi 3aMeHeHbl KOMaHA4aMu
noctpoeHus oteepctuin: lfpocmoe, C 3eHkoekoll, C yekoekoll, C 3eHKoekou u
uekoekol, KoHu4yeckoe.

- WcknioveHbl: koMaHaa dkeuducmaHma Kpueol, rpynnbl kKomaHg Meomempudeckue
¢huaypbi N Ycrio8Hble 3HaKU.

2. [opaboTaHa 6ubnunoteka Mamepuanbi u CopmameHmbil.
- basa gaHHbIX MaTepuanos 1 COPTaMeHTOB

O6bLee konnyecTBo MaTepuanoB cocTtaenseT 6onee 9500 HaMmeHoBaHM. B Tom
yucne:

— 1300 oTeyecTBEHHbIX MapOK cTasnen n cnnasos,;

— 2393 3apybexHble Mapku cTanemn n cnnasos,

— 145 mapok 4yryHa;

— 951 mapka LBeTHbIX METasnsoB 1 CniaBoB.,;

— 433 mapkn macen n cmasok;

— 224 mapKku NakoB 1 Kpacok;

— 521 mapka nnacrmacc;

— 474 mapku Krees;

— 1267 HaumeHOBaHUI CBApOYHbIX MaTepuaros;

— 611 HaMMmeHOBaHMI NPOBOAOB U Kabenen;

— 275 HaMMeHOBaHUI CTPOUTENbHbIX MaTEPManos;

— 131 Bug ranbBaHNYECKUX NOKPLITUN;

— 121 HaMMeHOoBaHME KOMMNO3ULIMOHHbIX MaTepManos.
ba3sa cogepxut 6onee 47000 ak3eMNIAPOB COPTAMEHTOB.

- Bsaumopenctsme ¢ cuctemonn KOMIMAC-3D:

PeannsoBaHa pabota co cneaytowmmm ceonctesamm KOMIMAC-goKkymeHTa:
3ameHumenb mamepuarna v lNokpbimue.
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PeannsoBaHa BO3MOXHOCTb fo6aBneHus mMaTtepunanos npn noMoLi OCHOBHbIX
KomaHa 6nbnuoTekn B 6GNokn AONONHUTENBHBIX pa3aenos CI'IeLI,VId)VIKaLI,VII/I.

3. [HopabotaHa 6ubnmoteka CmaHOapmHbie u3desnusi.
- Tlpn coBmecTHoM pabote CnpasoyHuka n KOMIMAC-3D:

MNMosiBuNack BO3MOXHOCTb KOHTEKCTHOIO pefakTMpOBaHNS KOHCTPYKTUBHbBIX
3MNeMeHTOB n3genus (C NoMoLLblo KOMaHabl PeGakmuposamb Ha Mmecme).

Ctano BO3MOXHbIM NPUMEHSITb CTaHAapTHble n3aenusa B Komnac-getansax (*.ma3d).
N3meHeHa TepMmnHONOrus: « QKCNopTHble aTpubyThbl» NepeMMeHoBaHbI B
«MNepepnaBaemMble cBoncTBa». BHeCeHbl COOTBETCTBYIOLME NOMPaBKM B UHTEPdENC U
NOMNb30BaTENbCKY JOKYMEHTaLMIO.

B mMopenax ctaHaapTHbIX U3aenuyin oTKpbITa NokansHas cuctema KoopauHar,
KOTOPYIO MOXHO UCMONb30BaThb ANS HANOXEeHUs CONPsKeHU. JTO No3BonseT
NpaBUbHO COPUEHTUPOBATL KOMMOHEHTLI B MoAenu. Ecnu paHee BCTaBneHHbIN B
MoAernb KOMMNOHEHT 3aMeHseTCa ApYrMM KOMMOHEHTOM cpeacTBamun 6ubnmotekun, To
HarnoXXeHHble Ha KOMMOHEHT CONPSHXEHNsT COXPaHAIOTCS.

3Ha4kn Ha KHOMKax MHCTPYMEHTarnbHOW NaHenu Tenepb KOPPEKTHO oTobpaxarTcs B
pa3mepax 24x24, 32x32 n 48x48 nukcenos.

- B katanor Kpenex no6aBneHsbl:

BuHTbl DIN 561, DIN 564, DIN 653, DIN 7995, DIN 7996, DIN 7997, DIN 8243, DIN
8245, ISO 10509, ISO 7053, ISO 7048, DIN EN I1SO 7048, ISO 14580, DIN EN ISO
14580, 1SO 14584, DIN EN ISO 14584, DIN EN ISO 14585, DIN EN ISO 14586, 1ISO
14587, DIN EN ISO 14587, DIN 318, TOCT P 50403-92, TOCT P 50404-92, TOCT P
50405-92, TOCT P 50406-92;

Bontbl 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,
OCT P 52855-2007;

Manmku DIN 2510-5, DIN 2510-6, DIN 80705, DIN EN 14218, TOCT P 50272-92,
FOCT P 50273-92, TOCT P 50592-93, 1ISO 21670, DIN EN I1SO 21670;

3aknenku DIN 7331, DIN 7338, DIN 7339, ISO 15975, DIN EN ISO 15975, ISO
15976, DIN EN ISO 15976, ISO 15977, DIN EN ISO 15977, 1ISO 15978, DIN EN I1SO
15978, 1SO 15979, DIN EN ISO 15979, ISO 15980, DIN EN ISO 15980, 1SO 15981,
DIN EN ISO 15981, ISO 15982, ISO 15983, DIN EN ISO 15983, DIN EN ISO 15982,
ISO 15984, DIN EN I1SO 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;

Tanpenbl DIN 1478, DIN 1480;

Llanbel TOCT P 52646-2006;

Lnunekn DIN 976-1, DIN 976-2, DIN 949-1, DIN 949-2, TOCT 11447-80;

WtndpTtel FOCT P UCO 8741-93, TOCT P NCO 8742-93, TOCT P CO 8743-93,
FTOCT P NCO 8745-93, TOCT P NCO 8746-93, TOCT P NCO 8747-93.

- B karanor emanu, y35bi u KOHCMPYKMUBHbIe 351IeMeHMbI [OOAaBMNEHbI:

Mopgwmnumkn FTOCT 20531-75, TOCT 24850-81, TOCT 3635-78;

Brynkn TOCT 24208-80, TOCT 13014-80, FOCT NCO 2795-2001, TOCT NCO 3547-
1-2006, TOCT NCO 4379-2006;

MpyxuHbl Tapensyatble FTOCT 3057-90;

"anku, wanbsl, ckobbl FTOCT 8530-90;

MacneHku TOCT 20905-75;

Ponnk TOCT 25255-82;

WnoHkn TOCT P 50536-93;

Tpy6bl ctranbHble TOCT 8732-78, TOCT 10704-91, TOCT 3262-75.

N3meHeHUe KoMmisiekma nocmaeku

M3 koMmnnekTa nocTtaBku UcknoveHa bubnunoteka noctpoeHust rpadomkoB (pyHKLNIA
(FTDraw.rtw).
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Omunuyusi eepcuu 14 om eepcuu 13 SP2

O6uwee

1.

MosiBuNack BO3MOXHOCTb 3aKpEneHNs MNONOXEHUSA OKOH Y MHCTPYMEHTanbHbIX NaHenen.
[ns aToro cnyxut komaHaa Bud — lNaHenu uHcmpymeHmoe — 3akpenumeb
nosioxxeHue. Ee nogMeHIo cooepXXmUT KOMaHbl 3aKpenneHnsi NONOXeHUs
nnaearLLmx/3adnKCMpoBaHHbIX NaHenen/okoH. Nocne 3akpenneHnsa NonoXxXeHns
CT@HOBUTCS HEBO3MOXHbIM U3MEHEHNe pasMepoB U NepemeLLieHne OKOH, U3MEHEHNe
cocTaBsa 1 nepeMeLleHne naHenen.

[opaboTaHbl 3aknagkv AOKYMEHTOB:

- [BOMHOW LWENYoK Ha 3aKnagke 3akpbliBaeT JOKYMEHT,

- [BOMWHOW LLEeNn4yoK Ha cBOGOAHOM MecCTe CTPOKM 3aKnafoK OTKpblBaeT ANanor co3gaHus
OOKYMEHTa,

— B KOHTEKCTHOE MEHI0 3aknaaku obaBneHbl HOBble KOMaHAabl, B TOM Ynucne: Omkpbimb
nanky c ¢ghatisiom 1 Konupoeams nosiHoe umsi ¢haiina.

- NOSAABMIICS Avanor Ansi HACTPOWKM 3aKnafaokK, OH Bbi3biBaeTca komaHgon Cepeuc —
Mapamempbi — Cucmema — JkpaH — 3aknadku OOKyMeHmoe8); npy HacTponke
MOXHO BblbpaTh ymonyatenbHoe pasMelleHne 3aknaaok, caenatb 3aknagku
pas3HoLBETHbIMMW, BbIOpaTh, KaKoe MMsi JOKYMEeHTa — NOSIHOE UMK KpaTkoe —
oTobpaxaTb Ha 3aknagke, 3agatb LWUMPUHY 3aKnagok.

[lobaBneHbl CUCTEMHbIE KOMOMHALIMM KNaBULL:

- <Ctrl> + <W> — 3aKkpbITue OOKYMEHTA,

- <Shift> +<Enter> — BbI30B Ananora pefakTMpoBaHUs pasMepHOn Hagnucu,
BblENEHHOro pasmepa (B rpacmyeckmx JOKYMEHTax U Moaensx, B rpacpmyeckmnx
OOKyMEHTax Takke MOXET MCMNOofb30BaTbCA KOMOUHaumsa <Shift> +<[lpobesr>),

— <Enter> unu <lNpoben> — 3anyck npouecca pegakTMpoBaH1s BblOENEHHOIO B
rpacmyeckoM AOKYMeHTe 06BbeKTa (Kypcop He OOIMKEH pacnonaratbCs Hag 06bekTom),

— <Ctrl> + <Shift> + <P> — BbI30B KOMaHAbl 3aMOMHUMbL COCMOSsIHUE,

— <Ctrl> + <Shift> + <Enter> — BblI30B KOMaHabl Aeémoco3daHue,

— <Ctrl> + <Shift> + <Z> — BbI30B KOMaHAbl YKazamb 3aHOeO0,

— <Esc>— oTMeHa BblgeneHnss 00beKToB.

B coobueHunsa 06 otcytcTBMM hanna («He npounTtaH dann KOMMNOHEHTa...» 1 T.M.)
pobasnena onuus lNMpumeHumsb Ans1 8cex, NO3BONALLAA NPUMEHNUTb BbIbpaHHOE
AEenCcTBME KO BCEM HEHaMAEHHbIM hannam.

MNosiBunacb BO3MOXHOCTb 00beaAnHeHusa okHa Ceoticmea v [laHenn cBOWNCTB B OAHO OKHO.
[nsa atoro cnyxat komaHgbl O6beanHuTb ¢ NaHenblo CBOMCTB B KOHTEKCTHOM MEHIO
3aronoBka okHa CeowucTtBa 1 PasmelweHne — O6beamHUTL ¢ okHoM CBoMCcTBa B
KOHTEKCTHOM MeHIo [NaHenn cBoicTB. Mpy co3gaHumn n peaakTMpoBaHUM 06beKTOB B
obbeanHeHHOM okHe oTobpaxkaeTtcs MaHenb CBOMCTB, B OCTaNbHbIX Cy4asiXx — OKHO
Ceolicmea.

YcoBepLueHCTBOBaH (PyHKLMOHAN pasMeLLeHNs OKOH:

— BO BpeMsi NepeMELLIEHNSI OKHA Ha SKpaHe NOSBMSATCS cneumanbHble 3NeMeHTbI
yrnpaBneHunst aAns BbiIbopa HOBOro NOMoXeHWst OKHa; NPWU yCTaHOBKE yKasaTens MbIlUK Ha
no6on n3 Hux B okHe KOMIMAC-3D uBeToMm BbigendeTcs obractb, KOTOPYH 3aiMeT
nepemMeLlaeMoe OKHO,

- nosiBMnacb BO3MOXXHOCTb COBMELLEHMSA OKOH; JOCTYMNHbI CneaytoLmne BapnaHThbl
COBMELLEHUS:

— HanoxeHue ¢ obpa3oBaHMEM BKMNaaoK,
- pasgeneHue nrnoLlaan okHa no BepTUKanu UM ropmsoHTanm.

M3meHeH Habop 1 cocTaB UHCTPYMEHTarNbHbIX NaHenew:
— nosBunacbk naHenb PexuMbl, cogepXallada crieytolmne KHOMKK:
- B Moaensax — Pexum nposepku a2nadkocmu, lMepcnekmuesa, PazHecmu
komnoHeHmbI, Pazeepmka, Pa3mepbl ebibpaHHO20 anemeHma, lMepecyumamab
pa3mepbi ¢ y4yemom AoryckKos,
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10.

11.

12.

- B rpadnyeckmx AokymeHTax — Pedakmupoeamb MaKpo3sieMeHm,
— B TEKCTOBbIX JOKYMeHTax u cneundukaunsx — HopmanbHbIl pexxum v Pazamemka
cmpaHuy,.

— MOKa3 HEKOTOPbIX KHOMOK Ha NaHensix no yMon4aHuio OTKIOYEH (Hanpumep, Ha naHenm
Bud oTknto4eHa kHornka komaHabl CO8UHYmMb 1 HEKOTOpLIE ApYrue); Nnpu
HeOBXOAMMOCTM UX MOXHO BKITHOUYUTL C MOMOLLIbIO NOAMEH0 KOMaHbI
Hobasumb/ydanumeb KHOMNKU.

MosiBuNack BO3MOXHOCTb COXpaHeHusa channos B popmate sapa (*.c3d).

MosiBunacb BO3MOXXHOCTb BCTaBKU M300paXXeHUI N3 Apyrnx NpunoXxeHun B rpadomyeckue u
TekctoBble KOMIMTAC-goKkyMeHThI Yepes 6ydep oOmeHa. B TEKCTOBbIA AOKYMEHT U B
Tabnuuy Yyepes Oydep MOXHO BCTaBNATb Takke rpadumyeckue oobektel KOMIAC. (PaHee
ON51 BbINOMHEHUSI BCTaBKuM TpeboBanock Bbl3BaTb CrieuuarnbHy0 KOMaHay M ykasaTb ain,
cogepxawun pucyHok nnn KOMMAC-dparmeHT.)

BcTaBku pucyHkoB 13 rpacdmdecknx KOMIMAC-gokyMeHTOB Tenepb MOXHO Yepes Bydep
obGMeHa NepeHOCUTb B OKYMEHTbI APYrMX NPUNOXEHWUNA.

MosiBunacb BO3MOXHOCTb HACTPOMKM LiBETA U CTENEHN NPO3payvyHOCTM dOHa Hagnucen y
Kypcopa. [Ina aToro co3faH HacTpoeYHbl Ananor, BbldblBaeMbI KomaHaon Cepeuc —
Mapamempbl — Cucmema — 3kpaH — PoH Hadnucell.

BBeneHa HacTpovika, MHBEPTUPYIOLLaa HanpaBneHne, B KOTOpoM TpebyeTca BpawaTb
KOneco MblWwn Ans nsmeHeHusa macwtaba otobpaxerus. [1na aToro cosgaH HacTpoeYyHbIN
ananor, Bbi3biBaeMblt komaHaon Cepeuc — Mapamempbi — Cucmema — O6bwue —
Mbiwb ¢ eguHCTBEHHOW onunen M3mMeHUMBb HanpaesieHuUe epauwjeHusi Kosieca Mbiwu.

B dhanne nonb3oBatenscknx MeHto (Graphic.pmn) 4ONONHEHbI MEHIO:
- TekcT nepea pasmepHon Hagnucbto (Ne 20),

- TekcTt nocne pasamepHon Hagnmen (Ne 22),

- TekcT nog pa3amepHon Hagnuckto (Ne 23).

TpexmepHoe MmodenuposaHue

1.

Yncnosble napameTpbl onepauuii, BbIpaXKeHHbIE B JIMHEWHbIX U YIMOBbIX BENUYMHAX,
Tenepb oToBpaXxaloTcsl Ha 3KpaHe NpY Co34aHUM U peaakTMpOBaHUK onepaumin B Buae
NMHENHBIX U YrNOBbIX pa3MepoB. [1Ns U3MEHEHMS 3HaYeHUs1 NapameTpa MOXHO U3MEHUTb
3HaYeHWe COOTBETCTBYIOLLErO pasmepa onepaumm.

Paameptbl onepauun, a Takke pasMmepbl 3CKM30B (ECNN OHWU CO34aHbl B 3CKM3aXx) MOTyT
ObITb 4OCTYNHbI M BHE onepauun. [1na 3Toro CNy>XuT cneumnanbHbIi PeXMM, B KOTOPOM Npw
BblaeneHnn obbekTa (onepaummn unm acknuaa) Ha aKkpaHe NosBASIOTCA ero pasMmepbl.
Monb3oBaTenb MOXET M3SMEHUTb 3Ha4YeHne Ndoro 13 HMX. BkntoveHne pexnma
Npon3BOANTCS KOMaHAoN Bud — Pa3mepbl e biI6paHHO20 3/1eMeHma.

Kpome Toro, pasmepbl onepawuii U 3CKM30B MOXHO NPEACTaBUTb B BUAE 3NIEMEHTOB
ocbopmneHus. MNocne aToro pasmepbl onepaLmin U 3CKN30B, Kak U OBObIYHbIE 31EMEHTbI
ocbopmMreHns, MoryT BbITb NepeaaHbl B acCouMaTUBHbIE BUALI MoAenn. 3HayeHus
pa3mMepoB, NpecTaBneHHbIX B BUAE 31eMeHTOB 0(QOPMIIEHMUS!, MOTYT GbITb M3MEHEHbI
nonb3oBaTenem.

MosiBMNack BO3MOXHOCTb paboTbl ¢ Aonyckamu B Mogenu. [Jonycku MoryT ObiTb
Ha3Ha4YeHbl Ha pa3Mepbl B 3CKM13E U Ha pa3Mepbl onepauuit (T. €. YICTNoBble NapaMeTpbl
onepauui, Takue, Kak rnybuHa BblAaBnMBaHUS U T. M.).

2.1. HasHaueHue nHamBMayansHOro Aomnycka Ha pasmep 3ckusa Npov3BOAUTCS, KakK U B
rpacduyeckom JOKyMEHTE — B Avarnore BBoAa pa3MepHON Hagmnmcu.
HasHauyeHne nHaMBMayanbHOro Jonycka Ha pa3Mep onepawmmn npou3BoauTcs B
Aavanore, Bbi3biIBaeMOM KHOMKov HazHayumb domnyck psgoM C nomnem
COOTBETCTBYIOLLEro NapameTpa Ha lMaHesnu ceolicms.

MOXHO BKMOUYNTE OTOBpaxeHne MHanBMAYyanbHbIX 4ONYCKOB (B BUAE NpeaenbHbIX
3HAYEHUN NN OTKITOHEHUIN) B pa3MepHbIX HAAMUCSX pa3MepPoB 3CKM30B U onepauunin.
Kpome Toro, npocMoTp 4ONYCKOB BO3MOXeH B OkHe nepeMeHHbIX. [Jonycku
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oTobpaxaroTca B cneyunanbHon KonoHke fJonyck atoro OkHa. [Ansa BKAOYEHMS 3TOM
KONOHKM crieayeT Bbl3BaTb kKOMaHAay Jonyck n3 KOHTEKCTHOrO MEHI0 3arofloBKOB
cTon6buoB. [JBOMHbIM LLENTYKOM Ha S4elike Oonycka MOXHO Bbi3BaTb AManor 3agaHuns
Jonycka.

2.2. B mogenu moryT ucnonb3doartbcs obime gonycku B cootsetcteumn ¢ FOCT 30893.1-
2002.

BkntoueHne ncnonb3oBaHus obLLMX AOMYCKOB B MOAENN 1 YyCTaAHOBKA Knacca
TOYHOCTM M3Lenusa NpoM3BoanTCs B pasgene Obuwue donycku ananora HacTPOWKM
napameTpoB (Ha Bknagke Hoebie 00KyMeHmbI — ONsi HOBbIX AeTanen n cbopok, Ha
Bknagke Tekywasi 0emasnb/c60pka — Ons Tekywen mogenm).

Ecnn ncnons3oBaHune obLuero gonycka BKNIOYEHO, TO pa3mepamM 3CKU30B U
onepauui, KOTOPbIM He 3afaH MHAMBUAYarbHbIN AOMYCK, aBTOMaTU4eCcKn
Ha3Ha4valTCcsa OTKNOHeHust cornacHo Tabnuuam MOCT 30893.1-2002 anga
YyCTaHOBIEHHOro Knacca TOMHOCTM M Tuna pa3mepa (yrnoBon, NMUHENHbIN).

OTKNOHEeHUs1, Ha3HaYEHHbIE NO 06LLI,VIM aonyckam, 0T06pa>|<a+0Tcs=| Tonbko B OkHe
nepemMeHHbIX 1 UCNOJNb3YKTCA TOJNTbKO A4 nepecdeTa Mmoaern.

Knacc To4HoCTH XpaHUTCA B MOOENTN KaK CBOWCTBO, 6naro,qap;| 4YemMy B TEXHUYECKNE
Tpe6OBaHVIFI MoAesin MOXXHO BCTaBUTb CCbINTKY Ha €€ KiacC TOYHOCTU.

2.3. Tlpn HEOBXOANMOCTM MOXKHO OTKINIOUNUTL Y pasmepa NpU3HaK Hannuma gonycka —
Torga pasvep He ByaeTt MMeTb HM 00LWwero, HU MHAMBMAYANbHOro gonycka. [nsa aToro
crneayeT BbIKMOYMTL B guanore HasHavyeHus gonycka onuuio Jonyck.

BoamoxeH nepecyeT pa3mepoB MoJenu B npeaenax nons gonycka: no BepxHemy
npeaeny, no HWKHeMy npeaerny, B cepeaunHy nons gonycka u ¢ koadpdguumeHToM. MNepsble
TPY 13 NEPEYUCIIEHHbIX NEPECYETOB — CUCTEMHbIE, OHWN BCErAa AOCTYMNHbI B MOAENN.
MepecyeT ¢ k0adhPULMEHTOM BO3MOXKEH B NepecyeTe, co3gaBaeMoM nonb3oBartenem. B
MoNib30BaTENIbCKOM NepecyeTe AN Kaxaoro pasmepa MoXHO ykasaTb, Kak UMEHHO ero
crnegyeT nepecynTbIBaTh.

MepecyeT Moaenun NPoM3BOANTCS aBTOMATUYECKN B crieuuanbHOM pexxnme paboTbl, Tak

Ha3blBAEMOM pexnme nepecyeTa. [1ns ero BKINOYEHUS/OTKITIOYEHNS CNYXUT KOMaHaa

Cepeuc — lMepec4yem pa3mepoe — lMlepecHumamb pa3mepbi ¢ y4yemom donycka. B

pexunme nepecyeTa pegakTMpoBaHne Moaenn HeAoCTyNHO. BO3MOXHbI TOMbLKO:

— CMeHa Tekylllero nepecyeTa ¢ NoMOLLbO KomaH noameHto Cepsuc — lMepecyem
pa3mepos,

- MpPOCMOTP, NevyaTb, UIBMEPEHUS 1 CO3aHNEe OTYETOB.

PasmepHble HaanMcy pasMepoB 3CKU30B B PeXMMeE nepecyeTa cogepkaT nepecyntaHHbIe
3HayeHus pa3mepoB. [MPOCMOTpP NepecUnTaHHbIX 3HAYEHNUI Ppa3MepoB BO3MOXKEH TaKkKe B
OkHe nepeMeHHbIX, B KoroHke lMepecyumaHHoe 3Ha4YeHue .

Mpn Heo6xoAUMOCTM NepecYMTaHHY0 MogeNb MOXHO COXPaHUTbL B OTAENbHOM danrne ¢
nomMoLlblo koMaHabl Cepeuc — lMepecyem pazmepoe — Co3damb KOMUHO.

Mocne BbIxoga 13 pexunma nepecyeTa moaesib NnpuHMMaeT HOMUHalbHbIE pa3Mepbl,
CTaHOBATCA AOCTYNMHbIMWN KOMaHAbl peaakTUpOBaHUA.

KOMMOHEHT, BCTABMEHHbIN B COOPKY, MOXET UMETb HOMUHANbHbIE UITK NEPECYUTaHHbIE
pasmepsbl. [ns Bbibopa BapmaHTa BCTaBKU CnyxaT kHonka lMepecyumame pa3mMepbi 1
CMNCOK NepecyeToB, AOCTYMNHbIE BO BPpeMs BCTaBku Ha BKNagke dalsr-ucmoyvyHuk MNaHenu
CBOWCTB.

MosiBNacb BO3MOXHOCTb pa6OTbI C UCnoJiIHeHnAaAMn Moaenu.

Bce ncnonHeHnsa mogenu xpaHatcs B havine atorm mogenu. PaboTta ¢ ucnonHeHmsmm
BeJeTcsa Ha HoBOW Bknagke McnonHeHusi JepeBa noctpoeHus unu B MeHepxkepe
OOKYMeHTa.

Homepa npucesanBatoTCs UCMOMHEHMUSIM aBTOMATUYECKK, HO NMPU HEOBXOAUMOCTUN MOTryT
ObITb OTpeAakTMpoBaHbl. HacTpoika HomepoB NponssoanTcA B pasgene Homepa Hoebix
ucrosiIHeHul ananora HacTpPoViku napameTpoB (Ha Bkragke Hoeble QoKyMeHmMbI — ONs
HOBbIX AeTanen n cbopok, Ha Bknagke Tekywas demasib/c60pka — ANS TeKyLlen
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mogenu). MNpu HacTporike MOXHO 3aAaTb CUMBOSbI-pasaenuTeny nepes HoMepom
MCMOSHEHMS U AOMONHUTENbHLIM HOMEPOM, 3a4aTb Pa3PSAHOCTb 3TUX HOMEPOB, BKITHYUTb
fobaeneHne Hynew, a Takke ykasaTb, C KaKOro HoMepa HaunHaTb Hymepauuo. Kpome
TOr0, MOXXHO OTKIMIOYUTL aBTOMaTU4eckoe (POPMMPOBaHNE HOMEPOB.

McnonHeHus MOTryT ObITb 3aBMCUMbIMW 1 HE3ABUCMMbIMU OT OCHOBHOrO. B 3aBucMMble
MCNOJTHEHNA MOryT aBTOMaTU4ECKMN nepengaBaTbCA NSIMEeHEeHUA N3 OCHOBHOIO, a B
He3aBUCUMble — HET. Flp|/| co3gaHnn HOBOIro UCMOJTHEHUA HYXXHO yKa3aTb, 3aBUMCMMOE OHO
nnn HeT, N 3agaTb 0003Ha4YeHNe UCMOSTHEHMS.

OAaHo 13 ncnonHeHun aBnsaeTcsa Tekywnm. Ero coctas otobpakaeTcs Ha BKnagke
lMocmpoeHue [lepeBa NOCTPOEHUS MOAENN.

M3meHeHnsa B OCHOBHOM MCMOMHEHUN MOTYT NepeaaBaTbCs B 3aBUCUMblE aBTOMaTUYECKM
N BpyYHyto. [1na aBTomatn4eckon nepegayn namMeHeHmn Heobxoanmo, 4tobbl Gbinm
BKNtoYeHbl onumun Co3zdaeamb 06bEKM 8 3a8UCUMbIX UCosIHeHuUsix 1 Co3dasamb
rnepeMeHHyr0 8 3a8UCUMbIX UCIMOJIHEHUSIX B Juarnore HacTpOMKN UCNOSNHEHWI
(BbI3bIBaeMom komaHgon Cepeuc — lMapamempsl... — Cucmema — Pedakmop
modesiel — UcnonHeHust). PydHasa nepegaya o6beKTOB NPOM3BOAUTCS C MOMOLLbIO
komaHabl Pedakmop — lMepedamb 8 ucnosiHeHuUs1 (OHa NO3BONSAET Takke nepegaBatb
06BbEKTbI B HE3aBMCKMMbIE UCMOSNTHEHWST), @ pyYHas nepegada nonb3oBaTenbCKuX
NepeMEHHbIX — C MOMOLLbIO KOMaHAbl [IpuMeHUMb 8 3a8UCUMbIX UCIMOJIHEHUSIX N3
KOHTEKCTHOrO MeHI0 nepeMeHHon B OKHe NepeMEeHHbIX.

Mo ymonyaHuio pefakTupoBaHne 06 bEKTOB 3aBUCUMbIX UCMONTHEHWUIA HEBO3MOXHO, TaK Kak
OHM CBSAI3aHbl C COOTBETCTBYOLWUMI 06 beKTaMy OCHOBHOMO UCMONHeHUs. Mpu
Heo6XoaNUMOCTM OGBEKT MOXHO caenaTtb AOCTYNHbIM ANS PeAakTUPOBaHUS, Bbi3BaB
koMaHOy OmMeHuUmb cesi3b N3 KOHTEKCTHOrO MeHI0 obbekTa B [lepeBe. BoamoxkHa u
obpaTtHas onepauns — ¢ NOMOLLIbI0 KomaHabl BoccmaHoeums cefi3b. [locne aToro Bce
N3MEHeHUs1 0ObEKTA TEPSAIOTCA, TakK Kak OH CTaHOBUTCS KoMnnel o6bekTa B OCHOBHOM
NCMOMHEHUMN.

B pesynbTaTe npumeHeHus k cbopke C UCNONHEHNSAMM HOBOW KoMaHabl Co3daHue
cneyugbukayuu rno c6opke No yMONYaHUIO co3gaeTcs rpynnosas cneumdmkaums (no
BapuaHTy A, ecnn KONn4ecTBO UCMONTHEHUI He NPEBLILLAET TPEX, eCnn NpPeBLILIAET, TO MO
BapuaHTy b). Beibop ctuna cneumdurkaumm nponssoauTcs B pasgene Cneyugukayus —
Mo c6opke ¢ ucnosHeHUsIMuU Ha Bknagke Hoeble AOKyMeHmMbI HAaCTPOEYHOro Anarora.

B0o3MOXHO yka3aHne KOMMNOHEHTOB (MM UCMOSTHEHNA KOMMNOHEHTOB), KOTOPbIE BXOASAT B
pasHble UCMOMHEHMS COOPKM, HO OOSMKHbI UMETb OOHY U Ty XXe NO3MLMI0 B crieumdukaumm.
[ns aToro cnyxut komaHaa Ipynnbl KOMMOHEHMOoe, KHoMKa Bbi30Ba KOTOPOW HaxoauTcs
Ha naHenun Crneyugukayusi.

BoamoxxHO co3gaHue Tabnuubl UICNOMHEHUIN U pa3MeLLEHME ee B rpachnvyeCcKoM UIu
TEKCTOBOM AOKyMeHTe. [1ns aToro cnyxut komaHga Cepeuc — Omyembi — Co30amb
mabnuyy ucnosHeHul. KomaHoy MOXHO MCMONb30BaTh TakkKe B YepTexe, coaepxallem
accoumaTtumBHble BUAbI MOAENN C UCMONHEHUSMM.

YkasaHue KOHKPETHOro MCMOMHEHNS Mogeny BO3MOXHO B CrieyoLnx cnydasx: oTKpbiTve
(panna, BCTaBKa KOMMNOHEHTa B COOpKY, BCTaBKa 3aroTOBKM B MOAESb, CO3AaHMe
accouMaTMBHOIO BMAa, NOAKNIYEHNE MOAENN K AOKYMEHTY-crneumdmkaumm unm K o0bekTy
cneumdukaumu.

MosiBunack BO3MOXHOCTb aBTOMATUYECKOro co3dannd cneuundomkauum no coopke. Ons
aToro cnyxut komaHga CosdaHue cneyughukayuu rno cbopke. lNocne BbI30Ba KOMaHAbI
B TeKyLLen cbopke hopMUpyoTCS BHYTPEHHME 0OBEKTLI crieumndmrkaumm,
COOTBETCTBYHOLLME KOMMOHEHTaM NEPBOro YPOBHSA (4aHHbIE O KOMMOHEHTax 6epyTcsa us nx
CBOWCTB) U cO34aeTcsa JOKYMEHT-cneundmkanms, K KOTOpon NOAKNoYaeTcs TekyLlas
cbopka.

[obaBneHbl KOMaHabl ANsi NOCTPOEHUS1 OTBEPCTUNA:

- [lpocmoe omeepcmue,

- Omeepcmue c 3eHKogKoll,

- Omeepcmue c yekoekoll,

68



10.

11.

- Omeepcmue ¢ 3eHKO8KOll U Uyekoekol,
- KoHu4yeckoe omeepcmue.

BoamoxeH BbIGoOp hopMbl TOpL@ OTBEPCTMSA: NITOCKasi, KOHUYecKast nnmn cepudeckas.
OTBepcTME MOXET pacnonaratbCa Ha NOBEPXHOCTM N0BoN hopMbl. YMonyaTensHoe
NOMOXeHMe OCU OTBEPCTUS — NEepPneHAMKYINSAPHO MOBEPXHOCTU B TOYKE yKa3aHUs, HO
nonb3oBaTeslb MOXeET U3MEHUTb 3TO MONOXEHUe, 3a4aB HaKMOH 1 NOBOPOT OocK Nn6o
HanpaBnsLWmn 00beKT.

KHOMKK BbI30Ba KOMaH/, MOCTPOEHUSI OTBEPCTUI COCTABMSIIOT rpynny Ha naHenm
PedakmupoeaHue modesnu. B 3Ty xe rpynny BxoguT NpexHsisi komaHaa Omeepcmue,
nepemmMmeHoBaHHaa B Omeepcmue u3 6ubsiuomeku.

MosiBUNCS HOBbIN UHCTPYMEHT Ansi rPYyNNUPOBKM 06 bEKTOB MOAENW — Crion. YnpasrneHue
CNosIMU NPON3BOANTCA C NoMoLLbo MeHeakepa OoKyMeHTa. [Ins ero Bbl3oBa CIyXuT
komaHaa Cepeuc — MeHedxep OOKymMeHma.

Ha ogHom cnoe moryT pasmellaTbesi 0GbeKTbl PasfMYHbIX TUMOB, HO OAMH OGBHEKT MOXET
npuHagnexaTb TONbKO OAHOMY Crioto. Bce HoBble 06bEKTHI aBTOMATUYECKM pasMeLLatoTes
Ha TekyLiem croe. BoamoxeH nepeHoc 06bekToB Mexay criosimu. Bce 06bekTbl 04HOro
CNosi MOXHO OJIHOBPEMEHHO caenaTh HEBUAMMbBIMM, OTKIHOYMB OTOGPaXeHMe 3TOro Cros.

Ha naHenb Tekyujee cocmosiHue 0oGaBneHo none Ans Bblbopa TEKYLLEro cros u
ynpaBneHns BUANMOCTLIO CIOEB.

MosiBunack BO3MOXHOCTb BBOLA TEXHUYECKUX TpeboBaHM B Mogenun. TexHuyeckue
TpeboBaHus BBOAATCS B CnieluanbHOM OKHE, BKIIOYEHWE U OTKITIOYEHUE KOTOPOro
npomnssoanTcsa komanaon Bud — TexHu4yeckue mpeboeaHusi. [pyn He0OXoAUMOCTH
TexHu4eckne TpeboBaHms MOryT ObITb NepedaHbl U3 MOAENN B YEPTEXK, COAEPX)KaLLMA
accoumaTuBHbIE BUAbLI 3TOW Moaenu.

B pe3ynbTaTe npoeumpoBaHusi KpuBbIX 1 pebep Moaenu B 3ck13 B HEM co3gatoTcsi ocobble
06bEKTbl — MPOEKLUNOHHbIE KPUBBIE.

OCHOBHO€E CBOWCTBO MPOEKLMOHHOWN KPUBOW — MOCTOSIHHASA CBSA3b C UCXOAHLIM 0O BbEKTOM
(pebpom, Npoekumnen KOTOPOro oHa sABnsieTcs). OTO CBOMCTBO obecneynBaeTcs
orpaHnyYeHneM rnpoeKyuoHHas ces3b. CoBnageHns KpamHUX BEPLUMH NPOEKLNOHHOM
KPUBOW C NPOEKLMAMMN KpaHUX BEPLLMH MCXOOHOro obbekTa obecneunBaroTcs
OrpaHUYEHNEM MPOEKUUS KOHEYHOU 8EPUIUHBI.

N3meHeHne bopMbl NPOEKLNOHHOM KPUBON HEBO3MOXHO, MOXHO NULLb yaanNuTb ee 4acTu
(Hanpumep, yceyb ApyrMm o6bEKTOM). BEpHYTb MPOEKLMOHHYO KPMBYHO B UCXOLQHOE
COCTOSIHME MOXXHO C NMOMOLLIbIO KOMaHAbl BoccmaHoeumb Kpugyro B KOHTEKCTHOM MEHIO.

MPOEKUNOHHYIO KPMBYH MOXHO «MPEBPATUTL» B OObIYHbLINA FEOMETPUYECKUI 0OBLEKT — ANS
3TOr0 HY)KHO CHSITb C HEE OrpaHUYEHNE MPOEKUUOHHAs C853b UM NPUMEHUTL K HEWN
KomaHay Paspywums.

OrpaHVNeHme npoeKyUoHHas €es3b HaKnagblBaeTCA TakXke Ha TOYKU — NpoeKUunn
TOYEYHbIX OOBLEKTOB M Ha BCNoOMoraTeribHble npAamMbie — npoeKkunmn ocen.

MosiBMNack BO3MOXHOCTb BapmaLMOHHOMO NPSIMOro MOAEeNMPOBaHUSA C MOMOLLLbHO
reoMeTpUYECKMUX N pasMepHbIX OrpaHnYeHnin. TeXHONorMa BapmauuoHHOro NpPsiMoro
MoOEenMpoBaHUsA NO3BONAET MoANUUMPOBaTL Ntobyto, B TOM YNCEe UMNOPTUPOBAHHYHO U3
apyron CAD-cuctembl, TpEXMEPHYO Moaenb 6e3 NCTopmnn NOCTPOEHUS TaK e NPOCTO U
rMbKo, Kak u Mogesb, n3HavanbHo cnpoektupoBaHHyto B KOMITAC-3D n nmetowyto
nHdopmaLmio o cnocobax n NnocnegoBaTeribHOCTM CO3AaHMsA ee 06beKTOB (MCTOPUIO
noctpoeHus). OcobeHHOCTbI0 HOBOW (DYHKLIMOHANBbHOCTU ABNSETCA BO3MOXHOCTb
KOMOMHMpOBATL MOLENMPOBAHNE HA OCHOBE UCTOPUM MOCTPOEHNS N BapuaLMOHHOE
npsamoe mogenuposaHune. BHOCUTb n3ameHeHus B getanb 6e3 UCTOPMM NOCTPOEHUST MOXHO
NOCPEeACTBOM reOMETPUYECKMX U pa3MepHbIX orpaHndeHun: PaccmosiHue, Yeon, Paduyc,
lMapannensHocms, lNeprneHdukynapHocms, MIHuudeHmHocmes (coBnageHue), Kacaxue,
KornyeHmpudHocms, @ukcauyusi. KHONKM BbI3oBa KOMaH, pasMeLLatoTca Ha HOBOM
WHCTPYMEHTarbHON naHenu BapuayuoHHoe modenupoeaHue.

[opaboTaHbl MaccuBbl.

69



12.

13.

14.

15.

16.

17.

18.

19.

20.

Bo Bcex maccrBax BO3MOXHO co3faHune Tabnuubl UI3MEHSIEMbIX NEPEMEHHBbIX,
npeaHasHa4YeHHOM ANa U3MEHEHUS 3Ha4YeHMIN NepPEMEHHbIX B 9K3eMnnsipax Mmaccusa. B
pe3yrnbTaTe BO3MOXHO MOMyYeHMe OTNMYAOLWNXCA Apyr OT Apyra ak3emnnsapos. Tabnuua
N3MEHSAEMbIX NEPEMEHHbIX CO34aeTCA BO BpEMS CO34aHMS UNN pefaKkTUpOBaHMS MacCuBa;
ANS 3TOro CNyXXuUT KHonka Tabnuya usMeHsieMbIx nepeMeHHbIX Ha [laHenu
cneumanbHoro ynpaeneHus. o Tabnuue M3MeHsieMbIX MEPEMEHHbBIX MOXHO CO3[aTb OTYeT
C nomoLbto kKomaHabl Cepeuc — Omyembl — Co30amb mabnuuyy napamempoes
3K3eMrispoe8 Maccuea.

B maccuBe no Ta6n1/|u,e M No ToYKaM NOABUNCS HOBbIN BapunaHT opueHTaunn
3K3eMnnAaApoB — no ykadaHHOMY 06'beKTy. OToT BapuaHT NO3BOJIAET OPUEHTUPOBATb
aK3eMnnAapbl NO HOpMalin K KpI/IBOIZ NI NOBEPXHOCTHN.

B maccue no tabnuue nosisunacb BO3MOXHOCTb Py4YHOrO BBOAA KOOPAMHAT TOYEK,
3a4aloLLMX NOMOXEHME IK3EMNNAPOB MaccmBa (paHee 6bio BO3MOXHO TOMbKO YTeHMe
KoopAauHat 13 ¢panna).

[lopaGoTaH cnocob nocTpoeHust Toukn Ha noeepxHocmu:

- BapwaHT Mo paccmosiHusiMm om nIocKux o6bLekmoe nepemmeHoBaH B 1o
cMeweHUsIM om d8yx 06LeKmoe, Tak Kak Tenepb OH MO3BONAET TAKKE CTPOUTb TOYKY
Ha NoBEPXHOCTW BpaLLEHUs], 3afaBasi ee YrnoBoe CMeLLeHe OT NIoCKOCTH,
npoxoasien Yepes oCb NOBEPXHOCTHU,

- pobasneH BapuaHT lTo koopAuHamam Ha NMiIocKocmu, NO3BONSAOLLMI NOCTPOUTb
TOYKY Ha NIOCKOW NOBEPXHOCTU, 3a4aB €€ NPSAMOYrofibHbIE UMW MONSPHbIE
KOOpAMHATBI.

MosiBunachk BO3MOXHOCTb YCTAHOBKM MNapond Ha AOCTyn K geTanu. [1ns aToro Cnyxut
komaHaa fJJocmyn B KOHTEKCTHOM MEHI0 AeTanu, BblgeneHHon B [lepeBe NoCcTpOeHus.
Maponb 3anpalumBaeTcs B CneayloLmx cnyyasx:
— OTKpbITWE hbanna getanu;
- BCTaBKa feTtanu B COOpKy B KA4eCTBE KOMMNOHEHTA;
— nepexopn K pedakTUpoBaHWIO AeTanu, SBnsoLWENCcs:

— KOMIMOHEHTOM COOpKM;

— 3aroToBKOW;

— WCTOYHUKOM M300pakeHusi B acCoLUMaTUBHOM BUAOE YepTexa.

MosiBUnCA HOBLINM TUN SOKYMEHTa — TexHornornveckas coopka (*.t3d). O1oT TmMn AOKymMeHTa
npeaHa3HayeH ans noaroToBKM MoAaenu K pa3paboTke TEXHOMNOrMYecKoro npowecca ee
N3roTOBMNEHWS.

CTtano Bo3mMOXxHbIM OTOOpaXkeHne n pegakTmpoBaHMe CBONCTB TPEXMEPHLIX OOBbEKTOB B
okHe Ceolicmea. Kak n B rpadou4eckom OOKYMEHTE, 3TO OKHO BbI3biBAETCS KOMaHAOM
Pedakmop — Ceolicmea.

MosiBunack BO3MOXHOCTb yaaneHus n3 Mmoaenu nigpopmauum o cnocobax u
nocrnenoBaTeribHOCTU co3aaHusl ee 06bekToB. [ns aToro cnyxuT komaHga Pedakmop —
Ydanumb ucmopuro nocmpoeHrus.

BbipaxkeHne Ansa BblYMCNEHWS 3HaYeHMs NapameTpa onepauun Tenepb MOXHO BBOOAWUTb
HernocpeaCcTBEHHO B None 3Toro napamMeTtpa Ha NaHenu cBOWCTB Npy CO34aHWUM UMK
penakTupoBaHuu onepaummn. Ecnv none cogepXuT BblpakeHne, TO Npu HaBe4eHUN Ha 3TO
none Kypcopa psiioM C HAM NOSIBRSIETCS APSIbIK C BbIMUCIIEHHBIM 3HAYEHWEM BbIpaXXEHUS.

HopaboTaHa komaHoa KoHmyp:

- TlosiBunacb BO3MOXHOCTb 3a4aHus pasfnnyHbIX paganycoB CKPYrieHns BEPLUUH KOHTYpa.
Ona aToro cnyxuT Bknagka lMepemeHHbIU paduyc Ha [aHenn CBOWCTB.

- [losiBunacbk BO3MOXHOCTb CO34aHUS KOHTYpa, HE COBNagaroLEero ¢ UICXo4HbIMMU
oGbekTamm, a OTCTOALLEro OT HMX. [Ns 3TOro CnyXuT KHonka dkeuducmaHma Kpueol
Ha MaHenu cneunanbHOro ynpaBneHus.

HopaboTaHa koMaHaa 3keuducmaHma Kpueol: NosiBUnacb BO3MOXHOCTb YKa3aHus
TOYKM, ONpeaensaoLwen NonoxXeHme aKBUANCTaHTbI OTHOCUTENBbHO ee 6a30BOro KOHTypa.

HopaboTtaHa komaHaa JlomaHas:
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- paguyc CKpyrrneHusi Tenepb MOXHO BBECTU HE TOSbKO B Tabnuue napameTpoB BEPLUUH,
HO 1 B none Ha [NaHenn cBOWCTB,

— B OKHe nepeMeHHbIX Tenepb AOCTYMHbI MEPEMEHHbIE, YNPaBSALWME NapaMmeTpamm
BEPLUNH FTIOMaHOMN.

pagpudeckue AoKymeHMbI

1. [pwn cosgaHuun unu pegakTMpoBaHUKM BOMbLUMHCTBA reoMeTpudecknx 00 LeKToB, pasmepoB
1 0603HaA4YEHNIN B HUX MOXHO KONMMPOBaTb CBONCTBA APYIUX, YXKe CyLLeCTBYOLLMX
obbekToB. [1na aToro cnyxnt kHonka Konupoeamse ceolicmea Ha [aHenn cneunanbHOro
ynpaeneHus. locne HaxaTtusa 3TON KHOMKM cneayeT ykasaTb 00 beKT — UCTOYHMK CBOWCTB.

2. TlosiBunacb BO3MOXHOCTb CO34aHus rpadpnvecknx o6beKkToB no obpasyy. [ns atoro
CNyXuT koMaHaa MHecmpymeHnmbl — O6Bekm o obpa3syy. O6bekT-06paseL, MOXHO
BblOENNTb Kak A0 Bbl30Ba KOMaHAbl Tak 1 nocrne. Hoebin 06bekT 6yaeT nmeTb CBOMCTBA
obpasua.

3. [opa6otaHa komaHaa lMpssMoy20nbHUK:
- pobaBneHa BO3MOXHOCTb 3aiaHus yrra noBopoTa NPAMOYroribH1Ka (paHee CTOPOHbI
NpsiMOYyronbHUKa ObINK Bcerga napannenbHbl OCAM TeKyLLe CUCTEMbI KOOPANHAT),
- pobaeneHa BO3MOXHOCTb Bbibopa cnocoba nocTpoeHusi: mo 0eymM moykam Unu no
UeHmMpy u eepuwuHe; B CBA3N C NOsIBIEHNEM NOCMNEeAHEro U3 nepeyncreHHbIx
cnocoboB oTaenbHasa komaHaa [psiMoy20/IbHUK M0 UeHmMpy U 8epuuUHe VCKIoYeHa.

4. [o6GaeneHa komaHaa lMpsiMoy2onbHUK N0 mpem moYkam. [JOCTynHO aBa cnocoba
NOCTPOEHUSA: MO MPeM 8epwuHaM v 1o yeHmpy u 08yM eepuwuHaMm.

5. YcoepleHcTBOBaHa paboTa C XxapakTepHbIMU TOYKaMU:

-~ €Cnu XapakTepHble TOYKN HECKONbKMX OOBEKTOB COBMaAatoT, OHM OTOOpaXatoTCA Kak
OflHa TOYKa, Npu NepemMeLLeHNN KOTOPOKW NepemMeLLalnTCa COOTBETCTBYIOLLNE TOYKM
BCEX 0OBEKTOB; NMPW HACTPONKE MOXHO BKINHOUNTL OTOOpaXXeHne TOMbKO 00LLmnX
XapaKTepPHbIX TOYEK BblAENeHHbIX OOBHEKTOB,

— XapakTepHble TOYKM AYr OKPY>KHOCTM LOMNOSIHEHbI 3HAYKaMK, NO3BONSAOLLNMM
N3MEHSATb pagnyc Oyrm OTAeNbHO OT OCTaNbHbIX NapameTpos,

- NpV NepemMeLLEHNN MbILLbI XapakTePHON TOYKM 06beKTa Tenepb PSAOM C KYpCOPOM
oToBpaxarTcs TeKylumMe 3Ha4YeHnsa napaMeTpoB 00bEKTA,

- Npu NepeMeLleHnn XxapakTePHOM TOYKN MbILLbIO MOXHO MCMNONb30BaTb
BCMOMOraTesibHble TPaeKTOpUM — OHW NOSBMASIOTCS, €Cu, BblAENMB XapaKTepHYH
TOYKy 0ObeKTa, 3agepKaTb Ha HEW Kypcop; Npy NepeMeLLeHNN XapaKTEPHOWN TOYKM
BAOSb BCNOMOraTenbHOW TPaeKToOpMm M3MEHAETCS TONbKO OAUH NapaMeTp obbekTa.

6. YcoBeplleHCTBOBaH (PyHKLMOHAN accounaTnBHbIX BUAOB:

- B MNPOEKUNOHHOM BUAE, BUAE MO CTPESKe 1 pa3pese/ceveHn aBToMmaTnyeckn
co34aloTcsa paspbiBbl, €CMY OHU BbINM Ha ONOPHOM BUAE U €CIK HanpaBneHne
npoeunpoBaHns NepneHaMKynspHO HanpaBneHuto casura n3obpakeHns B ONOPHOM
BMAE;

- Tenepb HOBbIN BMA, CO34AOLMNCA HA OCHOBE CYLLECTBYOLLErO (ONOPHOro), No
YMOIYaHNIO UMEET TaKylo XKe HAaCTPONKY OTPUCOBKN N OTOBpaXkeHUs1 00HEKTOB, YTO U
€ro ONOpPHbIN BUA.

7. Tenepb B HOBbIV BUA, (hopMUPYHOLLMICS Nocne co3gaHnst 0603HaYeHns BbIHOCHOMO
aNeMeHTa Unu ysna, aBToMaTUYeCcKn KONMpyeTcsa YacTb N300paykeHns OnopHoro Bnaa,
OrpaHM4eHHast KOHTYpoM 0603Ha4veHus1. Taknum oOpa3om, ecrniv ONOpPHLIN BN Obi
HeaccoumnaTMBHbBIM, TO CO34aeTCs «3aroToBKa» BbIHOCHOMO 3rieMeHTa Unn y3na, a ecnu
OnNopHbIN BMA BbinN accoumaTMBHbIM, TO NPOEKLMA MOLENN OOMNOMHAETCA KOMMAMM
06beKTOB, A06ABMEHHbBIX B ONOPHbIN BUA BPYYHYHO.

8. [MosiBMNacb BO3MOXHOCTb NPUBSA3KM K JIMHUSAM, COCTaBMSOLWUM OhOpMIEHNE YepTexa
(pamMKy, OCHOBHYO Hagnuck 1 T.n.). HoBas npuesska — rnobanbHas; ee
BKMOYEHME/OTKNIYEHNE NPON3BOANTCA B MEHIO KHOMKK lMpuesisku komaHaon lpuesizka k
aneMeHmMamM oghopMsIeHUs1 YepmeiKa NN OQHOMMEHHOM ONunen B auanore yCTaHOBKN
rno6anbHbIX NPUBA3OK.
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9. LTpuxoBka B accoumaTtMBHOM Buae Pa3pes/cedeHue Tenepb 3aBUCUT OT MaTtepuana
moaenu. Mpn HeobxoaMMOCTU CTUMb LUTPUXOBKN Mateprana Moaenm MOXHO U3MEHUTD,
OTpedaKTMpPOBaB CBOWCTBA MOAENM.

®dann nnoTtHocTen (Graphic.dns) 4ONONHEH AaHHBIMU O CTUME LWTPUXOBKM ANSA KaXaoro
MaTepuana.

Paboma c nepemMeHHbIMU

1. [Moa pasmepHOn HagMMCbo pa3MepoB C NEPEMEHHON (B rpadony4eCcKoM OOKYMEHTE UMK
3cKm3e) Tenepb 0TobpakaeTcst He TONbKO UMS MEPEMEHHON, HO U BbipaXXeHne ansa ee
BblYUCMEHUS, €CNU OHO 3aJaHo.

2. TosiBUNacb BO3MOXHOCTb CO3[1aHNs NepeMEHHbIX Ans NpeAeNbHbIX OTKIOHEHWN
pa3mepoB.

3. PacwupeHbl BO3MOXHOCTM HAcTpoikn OkHa NepeMeHHbIX: Tenepb MOXHO U3MEHUTb Habop
M Nopsiaok criegoBaHus cTonbuoB. McknoveHne — ctonbel Mmsi, oH Bcerga npucyTcTByeT

B OKHe nepeMeHHbIX 1 Bcerga naeT nepebiM. [nanor HacTponkn cTonbLoB Bbi3biBaETCA
koMaHaou JonosiHumesibHo... U3 KOHTEKCTHOrO MEHH0 3arofioBkoB cTonbuos B OkHe
NMepeMeHHbIX.

Paboma co ceolicmeamu u om4yemamu

1.  OTtyeT Tenepb MOXET ObITb acCOUMaTUBHO CBA3aH C AOKYMEHTOM, MO KOTOPOMY OH CO3[aH.

Bce nsmeHeHns B AOKYMEHTE — U3MeHeHne Habopa 00BHLEKTOB M X CBONCTB —
aBTOMaTMYEeCKU NepenarTca B acCoUMaTUBHbBIA OTYET. AccoLmaTrBHaAs CBSA3b OT4eTa C
AOKYMEHTOM-NCTOYHUKOM DOPMUPYETCS NPU €ro cCo3gaHnm ¢ NOMOLLbIO OMNLUN
AccouyuamueHbili omy4yem Ha [laHenu CBOMCTB.

2. [aHHble B 0TYeTE Tenepb MOryT OblTb NpeAcTaBneHbl B BUAE CChINOK Ha CBOMCTBA
0ObLEKTOB B JOKYMEHTE-UCTOYHUKE. [Py U3MEHEHUN 3HAYEHWIA CBONCTB, KOTOpbIE
ABMSIOTCA MCTOMHMKAMU CCbINOK, AaHHble B OTYEeTE M3MeHsTcs. [ns dhopMupoBaHus B

OoT4yeTe CCbIJ1I0K crieayeT npu ero co3gaHnn BKIMKOYNTb Ha MaHenn cBonCTB ONUUIO ,anHbIe

8 saude CChIJIOK.

3. logkno4untb CTUMb OTYETA TeNepb MOXHO B NpoLiecce co3gaHusa otyeTa. [Ans aToro
CNYXUT CTpoka [pyaol B cnucke ctunemn Ha NaHenn CBONCTB.

4. ,El,opa60TaH PepakTop cBONCTB:
BBEAEHbl CreumanbHble NMKTOrpammbl 45151 0TOOpaXxeHus CcrpynnmMpoBaHHbIX 0O BHEKTOB,
— CcTana BO3MOXHa rpynnMpoBka OOHLEKTOB YepTexa Nno Buaam, KOTOpbIM OHU
npuHagnexart — Ans aToro cnegyeT Bbi3aBaTb koMaHay Mpynnupoeamb no eudam w3
MEHI0 KHOMKK Ipynnupoeka Ha MHCTpyMeHTanbHon naHenn Pegaktopa,
— nosiBUnacb BO3MOXHOCTb pedaKTUPOBaHMS TakKMX CUCTEMHbIX CBOWCTB, Kak asmop,
opaaHu3auusi, KoMMeHmaputi, macca, Mamepuarsi, MI0MHOCMb.

lMeyamp

1. TMosiBunacb BO3MOXHOCTb MeYaTu BblAENEHHOIo hparmeHTa JOKyMeHTa. [1na aToro cnyxmt

onuus BbideneHue B guanore HacTpoiku nevatn. OHa AOCTynHa, ecnuv nepen BbI30BOM
KOMaHbl NeYyaTy B AOKyMeHTe GbIno YTo-nnbo BblaeneHo.

Kpome Toro, B MeHto kHomnku lMpedeapumenbHbili npocmomp AobasreHa koMaHaa
lMepedamsb ebidesieHHOe 8 nNpedsapumersibHbIlU MPoOcMomp.

2.  Onuus AnbmepHamueHbIl cnocob ebieoda 3a/1uOK B Ananore HacTPonku
napameTpoB BbiBOAA NepeMMeHoBaHa B AJlbmepHamueHbIll crnocob ebieo0a 3a/1u8okK
U pacmpoe, TaK Kak ee OelCTBNE TEeNEpPb PacnpoCTpaHAeTCa N Ha BCTaBfIEHHbIE B
AOKYMEHT pacTpoBble U306paxeHMs ¢ Npo3padHbiMu obnacTamu.
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Umnopm u akcnopm

1. [Hopa6oTtaH akcnopT mogenen B gopmat STEP: Tenepb BO3MOXHa 3anncbk UMEHU aBTopa,
KOMMEHTapueB, CBOMUCTB N UCMONHEHU Moaenun. Kpome Toro, crana BO3MOXHa 3anuch B
dopmat STEP AP214 — gns atoro criegyeT BblOpaTb COOTBETCTBYHOLLYIO CTPOKY U3
cnvcka Tun ¢patna guanora coxpaHeHus annos.

2. [opa6botaH umnopT n3 oopmatoB DXF n DWG: nosiBunacb BO3MOXHOCTb YTEHUSI Oyr
3NIMMNCOB U NOMUANHWUIA B MOOENSX, a TaKKe NMUHUN-BLIHOCOK C HECKONbKUMU
OTBETBNEHUSMU B YepTexax.

3. B guanore HacTpouku BbiBoga B opmatel DXF n DWG peanusoBaHa Bknagka
KomnoHoeka cneyugukayuu. OHa 3ameHsieT guanor KomnoHoeka crneyugukayuu,
NOSIBNSABLUMACS MPU 3KCNOPTE MHOrOCTPaAHUYHbIX cneuundumkauuni.

lNMpuknadHbie 6ubnuomeku

1. [HopabotaHa 6ubnunoteka Mamepuansi u CopmameHmsbli:
- Ob6uwee konu4yecTsBo MaTepuanos coctaendeTt 6onee 93500 HaumeHOBaHUNA.
B Tom uncne:
— 1300 oTeyecTBEHHbIX MapPOK CTanemn un CniaBos.,;
— 2393 3apyGexHbIX MapoK CTarneun v CrnnaBoB.;
— 145 mapok 4YyryHa;
- 951 MapokK LBETHbIX METasoB W CMNIaBoB;
- 432 Mapok macesn 1 cMasok;
- 216 MapoK NnakoB U Kpacok;
- 501 mapok nnactmacc;
— 474 mapoK Krees.;
- 1267 HauMeHOBaHWI CBaApPOYHbIX MaTEPMANnos;
- 567 HaumeHOBaHUM NPOBOAOB N Kabenen;
— 271 HaMMeHOBaHUS CTPOUTENbHbIX MaTEPUAnoB;
- 131 Bng ranbBaHN4YECKNX NOKPbLITUNA;
46 HanMeHOBaHUN KOMMO3ULMOHHBLIX MaTepunanos.
- ba3sa cogepxut 6onee 47000 ak3emMnNspOB COPTAMEHTOB.
- [JobGaeneHbl cnegyrowme BO3MOXHOCT B3anmoaenctems ¢ cuctemonn KOMIMAC-3D:
- BbIGOp MaTepuana ans UCnosiHeHWs,
— BKIMtOYEHME AaHHbIX N3 BUONMOTEKN B TEXHUYECKNE TPeBOBaHNS TPEXMEPHbIX
Moaenen,
— aBTOMAaTU4YECKU BbIOOP CTUNS LUTPUXOBKM Mpu BblibOpe Matepurana,
- NpwW NPOCMOTPE CBOMNCTB MaTepuarna Tenepb oTKkpbiBaeTcs guanor MHghopmayus,
coeprkaliuin NosiHy nHopmauuio o matepuarne,
— HacTpoyiKa, N03BONAKLLANA yKasaTb, TpebyeTca v ucnonb3oBaTth ANs AeTanu uBeT
MaTepuana, ykasaHHbIi B Gubnmoreke.

2. B 6ubnuoteky KOMITAC-Makpo no6aBneHbl BO3MOXHOCTU 3anMcy MakpocoB AN
co3aHund creayroLmnx 06 bEKTOB:
- rpadunyeckme o6beKTbI:
— BOMHMUCTas NMHUA,
= NIWHWS C N3NoMamu,
— MYNbTUNNHWUS,
- Tabnuua Ha 4YepTexe,
— TpexmepHble 00BLEKTHI:
— OTpEes3oK,
- TOYKa,
— IMHUSA-BbIHOCKA,
— 0603HayeHue LWepoxoBaToCTy,
— ob6o3HavyeHne basbl,
- o6o3HaveHne gonycka hopmbl,
- 3annarka,
— IMHen4yaTas NoBepXHOCTb,
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— 9KBUOMCTaHTa KpMBOW,

— 9KBUOMCTaHTa NOBEPXHOCTY,

— KpuBasi MO 3aKOHY,

— MOBEPXHOCTbL MO CETU TOYEK,

— MOBEPXHOCTb MO NNacTy TOYeK,

— chnnaviH Ha NOBEepPXHOCT!,

— KOHTYp,

- Ayra,

- onepauusi COeANHEHNS KPUBBIX,

— onepauusi CKpYrieHnst KpUBbIX,

- onepauus NpuaaHus TOMLWUHbI MOBEPXHOCTH,
- NWHEeWHbIN pasmep,

- paguvanbeHbii pasmep,

- AnameTparsbHbIn pasmep,

- YrrnoBoW pasmep,

— roKarbHaga cuctema KoopauHar,

— MaccuB onepauuin no Toykam,

— MaccuB NPOCTPAHCTBEHHbIX KPUBBLIX MO TOYKaM.

HopabotaHa Cucmema pacno3HaeaHusi 3D-modenell.

Tenepb BO BpeMs pacrno3HaBaHUsA cOopku npu Bbligave nHpopmaumm o6 owmnbke
pacno3HaBaHWs UM HEKOPPEKTHOCTU MCXOAHON MoAenu B cOopke BbiaenseTcs
COOTBETCTBYHOLLUIA KOMMOHEHT.

B nHTepakTMBHOM pexunme pacnos3HaBaHUS HOMepa B CNIUCKE rpaHen, onpeaensioLwmx
pacrno3HaBaemyto onepawmio, COOTBETCTBYIOT HOMepaMm rpaHen Moaenu
pacrno3HaBaHus.

BeBegeHo pacnosHasaHue onepaumm popM1MpoBaHUSA LNNUHAPUYECKOIO YepBsKa.
YTOYHEHO NOCTPOEHNe pacno3HaHHbIX onepaunii CKPYrineHnsa Mexay rnriocKon un
LUUNUHOPUYECKON rpaHaMM, a Takke Mexay ABYMS LUIMHOPUYECKUMWN TPAHAMM.
[ns yckopeHust pacno3HaBaHWsi B UIHTEPaKTUBHOM peXuMe BblereHne rpaHen
onpegenseT Tenepb NOPAAOK MOMCKa oYepeHON onepaunn.

Yny4lweHo Ka4yecTBO pacno3HaBaHUS MOAENU; YTOYHEHbI (DYHKLMKN yNopsaoYeHns
[epeBa nocTpoeHus.

HopaboTaHa 6ubnunoreka CmaHdapmHbie u3denusl.

MosiBuNack BO3MOXHOCTb HACTPOWKMN OrPaHNYUTENBHOIO NepeYHs — Cnmncka
TMNOPa3MepoB 1 NapamMeTpoB CTaHAAPTHLIX U3AENUIN, paspeLleHHbIX K MPUMEHEHN0 Ha
NpeanpusaTum.

PeanunsoBaHa BO3MOXXHOCTb MPUCBOEHWUS U3AENUI0 YHUKANbHOro NHAMBUAYaNbHOIO

Koda Ans ero ogHO3Ha4YHOM naeHTuukaummn.

Kaxxgomy nsgenuio B cootBetcTBum ¢ OBLLEPOCCMNCKMM KriacCMdrKaTopoM NpoayKLumm

npucBoeH kog. Heobxogumas nHopmauus B3aTa U3 HOPMaTUBHOIO AOKYMEHTA, MO

KOTOopoMy pa3paboTaHo usgenue.

[obaBneHa BO3MOXHOCTb NOWUCKa B AepeBe n3genui no nepsbiM GykBam UX Ha3BaHUS.

MNMosiBuNack BO3MOXHOCTb NPOCMOTPA CrMCKa NOCNeaHNX MPUMEHEHHbIX N3Aenuin, a

TakKke BO3MOXHOCTb NOBTOPHOIO MCMONb30BaHUA U3AENNA U3 3TOro Crmcka.

Mpun ncnonssosaHuun 6ubnuotekm 8 KOMIMAC-3D:

— pobaBreHa BO3MOXHOCTb MMMNoOpTa 1 3KcrnopTa wabnoHOB HacTpoek 06bLEKTOB
cneundmkauuu;

— Mpu BCTaBKe B COOPKY NOTaMHbLIX 1 MONYyNOTaHbIX BUHTOB NOSIBUNACh BO3MOXHOCTb
conpshkeHusa getanemn no KOHMYECKOM NOBEPXHOCTY;

— Mpw BCTaBKe 13genusa B cOOPKy NosiBUNach BO3MOXHOCTb CONPSPKEHNUs getanemn no
HEMNMOCKOW NOBEPXHOCTN (paHee Bblria BO3MOXHOCTb COMPSKEHUS TOMBbKO C MIOCKON
rpaHblo);

— MpY NOCTPOEHMU OTBEPCTUS TeNepb B KAYECTBE HaYarbHOW NOBEPXHOCTU MOXHO
yKa3blBaTb MIIOCKOCTb, KacatLLyocs BbIGpaHHOM rpaHu B 3a4aHHON TOYKe; B
KayecTBe KOHEYHOWN NMOBEPXHOCTN Tenepb MOXHO yKa3blBaTb Mobyto rpaHb (B TOM
yucne HenmocKyk), Npu YCNoBMK, YTO OCb OTBEPCTUSA NepeceyeT 3Ty rpaHb unun ee
NpoJoImKeHne;
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- komaHga Co3damb 06Bekm creyugukayuu ctana ocTynHa npy paboTe B
OOKYMeEHTe Tuna crieyughukayus;

— npuv paboTe ¢ rpadn4eckumMm JOKyMeHTaMn NosiBUNach BO3MOXHOCTb yrpaBneHns
OTPUCOBKOWN Yy4aCTKOB KPENEXHOro CoOeAUHEHUS Hag cKpennseMbiMu AeTansiMu,
BHYTPM CKpennsieMblX AeTanewn, nog ckpennseMbiMu AeTansiMu.

- [Ons v3genun naketoB KoHcmpykmueHbie annemeHmabl, KpenexHsbie usdenus,
KpenexHbie uzdenusi OCT92, Qemanu u y35bi cocydoe u anmnapamoe co3aaHbl
HoBble, 6onee nHopmaTnBHbIE, N306PaKEHUS.

- B karanor Kpenex nobaeneHbi:

- WnoHkn DIN 268, DIN 271, DIN 6881, DIN 6883, DIN 6884, DIN 6885, DIN 6886,
DIN 6887, DIN 6888, DIN 6889;

- BonTtbl DIN 478, DIN 479, DIN 480, DIN 607, DIN 608, DIN 7992;

- BuHTtbl DIN 95, DIN 96, DIN 97, DIN 571, DIN 924, DIN 925, DIN 967, DIN 968, DIN
6332, DIN 6912, DIN 6928, DIN 7984, DIN 34819;

- 'Bo3gu DIN 1143-1, DIN 1157, DIN 1158, DIN 1163, DIN 68163;

- Konbua DIN 471, DIN 472, DIN 983, DIN 984, DIN 7993;

- Wanbel DIN 988, DIN 6799;

- Wnunbkm DIN 835, DIN 525, DIN 938, DIN 939, DIN 940, DIN 2509;

- WTundptel DIN 1469.

- B katanor dnekmpuyeckue annapamsbi U apmamypa [o6aBnNeHbl KPbILWKW ANg
umnuHgpuyecknx coegmnHmtenen MOCT 25930-83.

A3meHeHUe Komniiekma nocmaeku

M3 komnnekTa nocTtaBku ucknoveHa bnbnmnoteka nogaepxkn popmata model (CATIA)
(CATIAread.rtw).

Omnuyus eepcuu 13 SP2 om eepcuu 13 SP1

paghuyeckue QOKyMeHMbI

1.

PaclumnpeHbl BO3MOXHOCTW ynpaBneHnsi CTpenkamu B3rnsaa (B TOM yncne B coctTaBe

0603HavYeHN NMHUK paspesa Anst MaLWMHOCTPOEHNS U CTPOUTENLCTBA):

- nosiBMnacb BO3MOXXHOCTb BKITHOUYEHMA/OTKMIOYEHNST 3a4EPHEHNS CTPENOK,

- pobaBneHbl HOBbIE TUMbI CTPENOK: 3aKpblmasi, omKpbimasi, 6e3 cmpesiku; Bbi6op
HY>XKHOrO TMna Npomn3BoanTCA U3 cnucka Cmpenka Ha MNaHeny CBOWCTB Npu
BbINOMHEHUN KoMaHabl JluHusi pa3pe3a unn Cmpersnka e32soa.

HacTpolika 3a4epHeHUss CTPENoK U cocTaBa CrMcka CTPESoK BbINONHSETCS,

COOTBETCTBEHHO, B Noapa3saenax Cmpenku v @unbmp cmpesiok pa3genos Cmpeska

e3as1s10a v JluHus pa3pe3a HacTpoevHoro guanora (Ha Bknagke Hoeblie OOKyMeHmbl —

ANS HOBbIX rpadpuyecknx 4OKYMEHTOB, Ha BKnaake Tekywjuli 0OKyMeHm — ONns TeKyLero

AOKYMEHTA).

2. KomaHpa Yanoeol pasmep c obweli pasmepHol nuHuel fopaboTaHa: Tenepb Hynesas
OoTMeTKa obo3HavaeTcs kak 0° (paHee o6o3Havanack kak 0). O6o3HaveHune 0°
cootBetcTByeT FOCT 2.307-2011, 3ameHusemy FOCT 2.307-68.

leyamb

MosiBunace komaHaa CneyuasnbHass ne4ams, NpegHa3HayYeHHasa aAns BblBOAA Ha
neyataroLime yCTpONCTBa, NO3BOMAOLLNE HEMNOCPEACTBEHHO B NpoLecce neyaTn MeHATb
pasmepbl CTpaHuLbl NeYaT No4 pasmep BbIBOAMMOIO Nicta AoKymMmeHTa. bnarogapsa atomy
Tenepb MOXHO, HaNpMMep, BbIBECTN Ha BUPTYarnbHbIN XPS-NPUHTEP MHOMOMCTOBOWN
AOKYMEHT C fiucTamMm pasHoro coopmara 1 B pesyrnbtate nonyyntb oguH xps-dann,
pa3Mepbl IMCTOB B KOTOPOM OyayT COOTBETCTBOBaTL pa3Mepam fMCTOB B BbIBEAEHHOM
OOKYMEHTe.
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3Jkcriopm

MosiBunack BO3MOXHOCTb Nepeaaym atpmbyToB MakpoOobObEKTOB NPW aKCnopTe
rpacpmnyeckoro gokymeHTa B popmaTt DXF nnn DWG. ATpnbyTbl MakpoobbEeKTOB
CTaHOBATCS aTpmMbyTamu COOTBETCTBYHOLLMX GIIOKOB.

lMpuknadHbie 6ubnuomeku

HopaboTaHa 6ubnuoteka CmaHOapmHbie u3desnusi.

- [lpu nocTtpoeHun otBepcTnsa aobasneHa BO3MOXHOCTb yKa3aHus [1i1ockocmu,
KacamesbHOU K 2paHU 8 MOoYKe B Ka4eCTBe HayarnbHOM rpaHn. B kayecTBe KOHEYHOM
rpaHyu MOXHO ykasaTb Ntobyto, B TOM YMCIe HENMOCKYHO, rPaHb C YCIIOBMEM, YTO OCb
OTBEPCTMSA NepecekaeT KOHEYHYIO rpaHb (UM ee NPoaoImKEHNE).

- [lpn NOCTpOEHUN KpenexHoro anemeHTa B rpadom4eckoM AOKYMeHTEe NnosiBunach
BO3MOXHOCTb yKa3aTb, Kakme y4acTKun KpenexHoro anemeHTta dyayT OTpMCOBaHbI:
BEPXHUN, CPEOHNA NN HKHUIA Y4aCTOK.

Omnuyus eepcuu 13 SP1 om eepcuu 13

O6uwee

1.

4.

PaspaboTaHa Bepcust KOMITAC-3D gns 64-paspsagHblx onepaumnoHHbIX cuctem. Bepeng
KOMMAC-3D ans 32-pa3psiaHbiX OnepaumoHHbIX CUCTEM NO-MPEXHEMY AOCTYMHa.
64-paspsagHas sepcusd KOMIMAC-3D moxeT 3agencTBoBaTb 60MbLUE OnepaTUBHON NamsaTu
no cpaBHeHuto ¢ 32-paspsagHon sepcmen KOMIMAC-3D, 6narogaps 4emy BO3MOXHa
pabota ¢ 6onee cnoxHbiMu cbopkamu.

N3meHeH cnocob nmeHoBaHWs hannoB pe3epBHbIX Konui 4okymeHToB (bak-dannos):
pacwupeHne «bak» nobaBnserca kK NONHOMY MMeHU harina AoOKyMeHTa (paHee
paclimpeHne «bak» 3ameHANo pacwmpeHne nmexHu danna). Takum obpasom, pesepBHas
konusa cpanna, Hanpumep, model.m3d Tenepb 6yaeT umeTb MA model.m3d.bak.
Bbnarogaps aTomy B cnyyae Hanuyinga B OAHOW nanke ogHOMMEHHbIX (painoB pasHbIX TUMOB
(Hanpumep, YepTexa 1 Moaenn) UCKIYaEeTCs 3aMmeHa Konum ogHoro ganna
(coxpaHeHHOro paHbLue) Konnen apyroro danna (CoOXpaHeHHOro nosxe).

Paamepbl 3HaukoB B okHe Ceolicmea Tenepb NOAYMHAIOTCA HAaCTPOKKe, cAeNnaHHon ons
[MaHenu cCBONCTB. OTOM e HacTpPoKrKe NOOYNHSIOTCA pasmepbl 3HAYKOB B HOBOM 3fIEMEHTE
nHTeppenca — okHe Hymepauyusi. B cBA3n ¢ 3TMM uMetoLLasca B amarnore HacTPonKn
pasmepa 3Ha4ykoB rpynna lMaHesnb ceolicme nepevMeHoBaHa B [laHesib ceolicme, OKHa
“Ceoticmea” u “Hymepayus”.

Mpun BBOAE BhIpaXXeHUW B nongd lNaHenu CBONCTB MOXHO UCMOMNb30BaTh KOHCTAHThI.

TpexmepHoe modenuposaHue

1.

MosiBMnack BO3MOXHOCTb MPOM3BOSbHOIO peaakTupoBaHns oopMbl rpaHy Tena nunm
noBepxHocTU. [iNg aToro cnyxuT komaHga CnnatiHoeas ¢ghopma. Nocrne ee BbI30OBa
BblOpaHHas rpaHb NpeobpasyeTcs B CNfaikHOBY NOBEPXHOCTb, 8 CUCTEMA NepexoauT B
cneymanbHbIn pexnm paboTebl. B 3ToM pexxrme BO3MOXXHO NPOU3BOSIbHOE NepemelleHme
NOMOCOB NOBEPXHOCTM MbILLbLIO, @ TaKKe JOCTYMNHbI CneayoLme KoMaHabl:

- JluHelUHoOe nepeMeuwjeHUe — CIyXvT Ans nepemeLleHns BoibpaHHbIX NOMOCOB Ha
O[HO W TO XXe 3a[jJaHHOE PacCTOsiHME B 3ajaHHOM HanpaBeHuw,

- [lepemeuwjeHue co canaxueaHueM — CrnyXvUT ANs nepemeLleHms BblopaHHOro
nosntoca B 3ajaHHOM HarnpaBneHuy Ha 3agaHHOe PacCTOsIHNME U O4HOBPEMEHHOIO
nepeMeLLeHNsa HECKOIbKMX COCeaHNX MOSOCOB Taknm obpasom, 4Tobbl rpaHb
npuobpena BbINyKIy, BOTHYTYIO UM NAaBHO M3MEHSIOLLYIOCA hopMmy,

- BpaweHue — crnyxut ans noBopoTa BblOpaHHbIX NOMCOB BOKPYr 3a4aHHOM OCH,
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- MacwmabupoeaHue — CnyXvT AN TaKoro nepemMeLleHns BbibpaHHbIX NOMCOB, NPy
KOTOPOM MX paccTOsiHUue OT 3afaHHOM TOYKM (LeHTpa MacwTabupoBaHus) M3MeEHSETCS
COrfacHo 3agaHHOMY KO3 PULMEHTY,

- BbipagHugaHue — CnyXxuT ans nepemMeLleHus BblbpaHHbIX MNOMCOB Ha 3a4aHHY0
NPSIMYO UMW MIOCKOCTb.

- [JononHuTernbHble KOMaHbI:

— CemkKa — CNy>XUT AN CryLeHNs: Unu paspexeHus CeTKM MosCcoB CniianHOBON
noBepxHOCTN NyTeM aobaBneHnsa unn yganeHnsa psagos, a Takke Ansa sanvcu B pann
KOoopauHaT NoJSIoCOB CETKMU,

— lMopsidok — crnyxuT AN U3AMEHEHUS NopsiAka NOBEPXHOCTM NO HanpaeneHusm U n
vV,

— Q@ukcupoeamb MosIFOCbl — CNYXUT ANSA yKasdaHUS MOSIloCOB NOBEPXHOCTU, KOTOPbIE
OOJTKHbI OCTaBaTbCA HENOABWKHbLIMU MpU NepemMeLLeHnn Apyrx rnosocoB.

"paHKn, cocegHne ¢ pegakTMpyeMon rpaHblo, M3MEHSAT CBOM rpaHuLbl Tak, YTobbl TENO

OCTaBarnoch LerbiM.

MponsBonbHOE peaakTMpoBaHMe MOXET ObiTb MPUMEHEHO HE K CaMOW rpaHu, a K

NoBTOPSAKOLLEN €€ IKBUANCTAHTHON NOBEPXHOCTU. B 9TOM criydae rpaHb ocTtaeTtcs

Hen3MeHHoOW, a B Moaenu (popmupyeTcst HoBasi NOBEPXHOCTb.

MepepaboTaHa n gononHeHa yHKUNMOHANBLHOCTL Anst paboThl ¢ 60nbLLMMN cOOpKamMMu.

- KomaHabl Co30amb mun 3a2py3ku  Bbi6pamb mun 3a2py3Ku B KOHTEKCTHOM MEHHO
KopHeBOro o6bekta cOopKkn 3aMeHeHbl 0aHOM KomaHaon — Tunbl 3a2py3ku. [ocne ee
Bbl30Ba Ha MaHenun CBONCTB NOSIBNSIETCA CMMCOK TUMOB 3arpy3ku, Hag KOTOPbIM
pacnonoxXeHbl kHonkn Co3damb, Pedakmupoeamb 1 YOanums.

Mpun co3gaHumn 1 peaakTMpoBaHUM TUNa 3arpy3kn Ha aKpaHe NosABnseTca ananor ¢
nonsamMu AN BBOAA HAa3BaHUS, KOMMEHTAPWS U Naponsi TUna 3arpy3ku 1 onuumen,
BKJIHOYAIOLLEN NPUMEHEHNE K cOOpKe co3aaBaeMoro/pefakTMpyemMoro Tuna 3arpysku.
Mpun pegakTMpoBaHMM TUNA 3arpy3ky 3TOT ANanor COAEPKUT TakKe Onuuio,
NO3BONAOLLYI0 UBMEHUTb PeAakTUPyeMbI TUN 3arpy3kn COrMacHoO TeKyLemMy
COCTOSIHUIO MOZEenM.

[nsa npumeHeHus k cobopke BbIBpaAHHOIO B CNMCKE TUMNA 3arpy3ku cnegyeT HaxaTtb
kHonky MpumeHumse Ha NaHenu cneumanbHOro ynpasneHus, a Ans Bbixoaa u3
KOMaHAbl paboTbl C TMNaMu 3arpy3kn — KHonky lpepeamsb KOMaHOy .

- [oGaBneH HOBbI CUCTEMHbIV TUN 3arpy3kn — «Fabaput». B pesynbTtate npumeHeHus
K KOMMNOHEHTY 3TOr0 TMNa 3arpy3kn oH oTobpakaeTcsi B OKHE MOAENV B BUAE
rabaputHoro napannenenunena. B [lepese moaenu K MMKTOrpaMMe KOMMOHEHTA C
TMNom 3arpyskun «lFabapuTt» gobaBnseTca NUKTorpamma «napannenenuneny», npocMoTp
cocTaBa KOMMOHEHTa CTaHOBUTCHA HEBO3MOXKEH.

- [losBunacb BO3MOXHOCTb MPMMEHEHUSA K N0ACO0OPKE HE TONbKO CUCTEMHbIX TUMOB
3arpysku, HO 1 NBOro U3 Co3AaHHbIX B HEN NOMb30BATENbCKUX TUMOB 3arpy3ku. [ns
BbIbOpa NoNb30BaTENbLCKOro TMNa 3arpy3kn CNy>XuT komaHaa Tunbl 3a2py3Ku -
Bbi6pamb B KOHTEKCTHOM MEHIO KOMMOHEHTA.

- KomaHaa [Jocmyn B KOHTEKCTHOM MEHIO KOMMOHEHTa NepeMmMeHoBaHa B
PedakmupoeaHue, a KOMaHAbl BbI3bIBAEMOrO €€ NOAMEHI0 NeperMMeHOBaHbl U3
PedakmupoeaHue n Tosibko ymeHue B Pa3peweHo n 3anpeujeHo COOTBETCTBEHHO.

- KomaHabl NpUMEHEHUS! K KOMMOHEHTY CUCTEMHbIX TUMOB 3arpy3ku U KOMaHabl
HanNOXeHWsI/CHATMSA 3anpeTa Ha peaakTMPOBaHUS KOMMOHEHTA Tenepb OOCTYMHbI HE
TONbKO B €r0 KOHTEKCTHOM MEHH0, HO Y Ha MHCTPYMEHTaNbHON NaHenu
PedakmupoesaHue c60pKu.

- Ha naHenun Tekyujee cocmosiHue NosiBUNOCh Mosie co CnMckoM lpumMeHeHHbIU K
c6opke mun 3azpy3ku. B none otobpaxaeTca Ha3BaHWE NPUMEHEHHOTO K cOopke
TMNa 3arpysku, a U3 crnmcka MoOXHO BblibpaTb U NPUMEHUTL K cOOpKe APYron Tvn
3arpys3ku. Ecnu chaktnyeckoe coctosiHme cOOpKknM OTnMYaeTcs OT 3anMcaHHOro B
NPUMEHEHHOM TUNE 3arpy3ku, TO Nnepes HasBaHMeM Tuna 3arpysku gobaensaercs
cMMBOI «3Be3go4dkar» ().

- B gnanore BBoAa napons, NOSBNSAOLWEMCS MPU OTKPbITUM COOPKM C TUMOM 3arpys3ku,
UMELUM Naporsb, NoSABUIICA cnncok Jocmyn, Nno3Bonsowmin BbIopaTe BapuaHT
OTKpbITUA cbopkn — PedakmupoeaHue vnn TosibKO YmeHue.
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- Ecnn Ha momeHT nobaBneHns KOMNOHeHTa B COOPKY K Hel Bbln MpUMEHEH Tun
3arpysku, 3aluLLeHHbIV NaponemM, To B ApYrMx nonb3oBaTeNbCKUX TUMNax 3arpysku
penakTMpoBaHME 3TOro KOMMOHEHTa OyaeT 3anpeLLeHo.

- bBnokunpoBky 3anpeTta peaakTMpoBaHUS KOMMNOHEHTA TeNepb MOXHO CHATb. [1pn aTOM K
KOMMOHEHTY aBTOMaTUYeCKN NPUMEHSETCHA CUCTEMHbIN TUN 3arpy3kn «lMonHein». Ecnu
CUCTEMHbIE TUMbI 3arpy3kun 3aLLmLLeHbl Naponem, To NOSABUTCS 3anpoc BBOAA Napons.

- [losiBunack BO3MOXHOCTb OTOOpaxeHus B [lepeBe mogenu cneumnanbHoro 3Hadka (B
BMOE NepevyepkHyTOn ANCKETbI), NOKa3biBaKOLLEro Hanmuune y darnna KOMNoHeHTa
aTpnbyta Tosibko YmeHue. BkrtodeHne 1 OTKMYEHE Nokasa 3TUX 3HAYKOB
Npon3BOANTCA C NMOMOLLbIO onumMm Omobpaxamb y komnoHeHmMoe docmyn Tonbko
YmeHue B Ananore ycTaHOBKW Npas AgocTyna.

HopaboTaHbl KOMaHObl MOCTPOEHUA MaCCUBOB:

— MaccuB No KOHLEHTPUYECKOWN ceTKe: NosiBMNach BO3MOXHOCTb PaBHOMEPHOIO
cOBWra 3K3eMnrisipoB BAONb OCKM MaccuBa B NPsiIMOM UM obpaTHoOM HanpaBneHun. [ns
3TOro criegyeT BBECTYU LuAr cMeLleHus ak3emnnsipoB B none LWaz no ocu Ha MNaHenu
CBOWCTB.

- MaccuBbl N0 KOHLEHTPUYECKOW 1 NO napannenorpamMmmMHON CeTKaM: NosiBUnach
BO3MOXHOCTb pa3MeLLEeHNs 9K3EMMMSPOB B LUAXMaTHOM nopsgke. ATOT pesynbTat
[OCTUraeTcst NyTem cABura ak3emnsisipoB Ha nosiiara B O4HOM U3 HanpaBfeHWn CEeTKN.
[na BkNtoYEHMs LLAXMATHOrO pacnosioXXeHust cnegyeT BblopaTb HY>KHYH CTPOKY 13
cnucka Cxema pa3mMeweHust (B MaccuBse Nno napannenorpaMMHON CeTke 3TOT CMMNCOK
3amMeHun cobon rpynny nepeknovatenen Konuu eHympu).

- MaccuB no TouyKaMm: NosiBunacb BO3MOXHOCTb YNpaBleHnss opueHTaumemn
3K3eMNnApoB ANs cny4vas, Koraa no3nunm 3agaHbl TOMKaMu, nexawimmMm Ha KpMBOWm nnm
Ha NOBEPXHOCTM (B TOM YMCIe B COCTABE rpynmn To4ek). YnpaBneHne nponsBoanTcs
NoMOLLbIO Nepekmovatenen rpynnel OpueHmauyus Ha NaHenn ceoncte: CoxpaHsimb
ucxo0dHyr opueHmauyuro v [Jogopadueameb 00 HOpMasu K Kpueou unu
noeepxHocmu.

- MaccuBbl N0 KOHLEHTPUYECKOWN CeTKe, MO TOYKaMm, No Tabnuue n BAONb KPUBOW: B
cny4yae KonMpoBaHus Tena/noBepxHOCTM BpaLLeHUs MOXHO UCMONb30BaThb B KaYecTBe
©a30BON TOYKM €€ MPOEKUUIO Ha OCb BpallleHNs. BknovyeHne 3Ton BO3MOXKHOCTH
NpPoOM3BOANTCS C NOMOLLbIO onumn Ha ocu epawjeHusi Ha NaHenn cBOMCTB.

HopaboTtaHa komaHga 'pynna mo4Yek rno nogepxHocmu:

- Tenepb MOXHO OTKNIOYUTb NOCTPOEHNE TOYEK, NeXalunx 3a npeaenamm rpaHun (ToYKM
CTPOSITCA Ha TEOPETMYECKON NOBEPXHOCTM IrPpaHu, a OHa B o6LLeM criydyae MoXeT
BbIXOOUTb 3a rpaHuLbl rpaHun). [ins aToro cAyXuT onuusa Yyumbieamb 2paHUUbl.

- TlosiBuncst HoBbIN cnocob pasmelleHns Todek — 1o cemke 80Kpy2 3a0aHHOU MOYKU.
OT10T cnocob npegnonaraeT co3fgaHne ToYeK B y3riax CeTKM OOQHOro U3 Tpex TUMOB:

- lMpamoyronbHas (Ha noBepxHOCTK ntoboro Tnna),
- KoHueHTpuyeckas (Ha cdhepuyeckor 1 NocKon NoBEPXHOCTAX),
- [ekcaroHanbHas (Ha NIOCKOM U LMIMHAPUYECKON NOBEPXHOCTSAX).

CeTka noboro TMna, NOCTPOEHHas Ha NITOCKOW NOBEPXHOCTU, @ TaKKe KOHLEHTpUYecKas
ceTka Ha cdepe MOXeT OblTb MOBEPHYTa BOKPYr HOPManu K MOBEPXHOCTY B 3ajaHHOM
TOuKe.

Mosieunack komaHga UmnopmupoeaHHasi kpueasi. OHa NO3BONSET UMNOPTUPOBATL
KpuBble, 3annucaHHble B hannax *.igs, *.stp n *.step, a Takke CTPOUTb NIOMaHbIe MO TOYKaM,
KoopAunHaThl KOTOPbIX 3anucaHbl B dpannax *.ixt, *.csv, *.xlIs, unu *.ods.

MNosiBnnack komaHaa Ompe30K. OHa nossonsiet NOCTPOUTb B MOAENN OTPE3O0K, yKa3aB
nonoXexHwe OByx ero BepLUnH.

B komaHge lMpucoeduHumenbsHasi mo4ka nosiBuiacb BO3MOXHOCTb pa3MeLLeHns n
opueHTaumm no obbvekTy. [1na aToro cnenyet BoidopaTh M3 cnucka Crnocob BapuaHT Mo
ob6BeKkmy, a 3aTeM yka3aTb OOBEKT, OnpeaensitoLmin MECTOMONOXEHNE TOYKUN 1
HanpasneHue ocen. Hanpumep, npu Bbibope B KayecTBe 06BbEKTA NOKANbHON CUCTEMBI
KoopauHaT npucoeauMHUTENbHasa Touka ByaeT coBnagaTh C ee Havanom, a ocu byayT
coHanpaeneHbl ¢ ocamun Y un Z. (Btopown cnocob pasmeLleHns NpucoeauHUTENbHOM TOYKM,
Py4yHoe 3a0aHue HanpaeJsieHusi ocel, COOTBETCTBYET NPeXHEMY Nopsaky paboTbl.)

78



10.

11.

12.

13.

14.

15.

B komaHge npoeKUUOHHaﬂ Kpueas nodsunacb BOSMOXHOCTb NpoeLnpoBaHnA
Bbl6paHHOIZ KpI/IBOIZ Ha BCrnomMoraTteribHyr UM KOoOpAnHaATHYH MNOCKOCTb.

Mpun nocTpoeHmmn Toukn cnocobom Ha noeepxHocmu (komaHaa Toyvka) nosiBunach
BO3MOXHOCTb YNpaBfieHUs NoSIOKEHUEM TOUKWN C MOMOLLBIO ONUUW Y4umbigeamb
epaHuybl. Ecnv oHa BKNtoYeHa, To co3gaBaemMas Touka MOXeT pacrnonaraTbCs nvb B
npeaenax BbIbpaHHOW rpaHn, a ecnv OTKINoYeHa, TO 1 3a npegenamu, T.e. Ha
NPOAOIMKEHNMN FPAHMW.

B komaHge MMnopmupoeaHHasi Nog8epxHOCMb NOsIBUIACbk BO3MOXHOCTb YTEHNS
NMOBEPXHOCTEN, 3anncaHHbIX B dhannax opmata STEP.

MosiBunack AuarHocTuka nepeonpeneneHHoCTH ackusa. Tenepb, eCnn 3CKU3 COaepPXUT
N30bITOYHbIE CBSI3U U/UNW OrpaHnYeHuns, nepen ero HassaHveM B [lepeBe mogenu
oToOpaxxaeTcs BOCKNULATENbHbIV 3HAK B KPYrIblX CKOOKax.

MosiBUNMCb HOBbIE BO3MOXHOCTM HAaCTPOWKM oTobpaxeHus [lepeea moaenu.

- [ns Tena, KOMNOHEHTa 1 camo MOAeNN MOXHO BblibpaTb BapMaHT 0TOBpaxeHns
nmeHn B [lepeBe: HAaMMeHOBaHMe, HaMMeHOoBaHNe 1 0603HaYeHne nnn obo3HavYeHne un
HanmeHoBaHue. (UYTobbl 0603HaYeHne obbekTa oTobpaanocb, OHO AOMKHO ObITb
3aaHO NMpu HaACTPOKKe ero CBOMCTB.)

- MoxHo oTKnounTbL 0TOOpaxeHue B [lepeBe Takux pa3genos, kak Tena, KomnoHeHmbI v
ConpsixeHus (paHee 3Tu pasaenbl 6e3ycnoBHO NpucyTcTBoBanu B [lepese npu
HanNn4Mn COOTBETCTBYHOLLNX OOBHEKTOB).

- [pwn paboTte co cOOpKON MOXHO BKMOYMTL pa3bueHne KOMNOHEHTOB B [lepeBe mogenu
Ha rpynnbl B 3aBUCMMOCTM OT Tuna — C6opoyHblie eOuHuUUbl, [Jemanu,
BbubrnuomeyHbie KOMMOHEHMbI W T.4. [Ina 3TOro cnegyeT Bbi3BaTb KOMaHAy
Ipynnupoeamb KOMMOHeHMbI N3 KOHTEKCTHOIO MeHI0 KHoMkn Cocmae [epesa
mModesiu Ha NHCTpYMeHTanbHou naHenu [epesa.

- B cBA3n ¢ yBennyeHnem Konunyectsa HacTpoek [lepeBa Mogenv npexHui pasgen
Hepeeo modenu B HaCTpoe4HOM auarnore pasgeneH Ha Tpu: Obwue Hacmpouku
omobpaxeHusi, Cmpykmypa n dopmam omobpaxkeHusi UMeHU.

B kauecTtBe hannoB koopamHaT ToYEK (NpUMeHseMbIX B koMaHaax JlomaHas,
MosepxHocmb no cemu mo4ek, Maccue no mabnuye v ap.) Tenepb MoryT
MCNonb30BaTbCA (harnbl TEKCTOBLIX TabnuL, *.csv.

[opaboTaHa koMaHOa Pukcayusi kKomrnoHeHmos. Ecnu dukcnpyeTtcs napa KOMMNOHEHTOB,
Y4acTBYIOLLMX B COMPSXKEHNM, TO 3TO COMPSHKEHNE aBTOMaTUYECKN UCKITOYaeTCs U3
pacyerTa.

MosiBMNacb BO3MOXHOCTL KriaBMaTypHOM NPUBA3KM K HaYany TEKyLen CUCTEMbI KOOpANHaAT
npy BCTaBKe KOMMOHEHTa B cOOpPKy. [Ins 3TOro Hy>XXHO HaXkaTb KOMOMHaLMIO KNaBuLL
<Ctrl> + <0>.

pagpuyeckue oKymMeHMbI

1.

MosiBUNack BO3MOXHOCTb yNpaBneHns Homepamu 0603Ha4YeHUA M3MEHEHWUIA: NPU
co34aHun Unu pegakTuposaHum obo3HaveHus crieqyeT BblbpaTb HYXHYIO rpynmny
Hymepauun ns cnucka Hymepauyus Ha NaHenu ceoricte. O6o3HaveHne byaeT nobaBneHo
B BbIOpaHHylo rpynny v nony4mT nepsbii CBOOOAHLIN HOMepP U3 Hee. Taknum obpasom,
€03[aB HECKOIbKO rpynn HyMepauun, MOXXHO HauyMHaTb Hymepauuio 0603HayYeHnn
M3MEHEHWIN 3aHOBO, HANPUMep, Ha KaXxaoM fnucTe YepTexa.

Mpn ncnonb3oBaHMM KOMMNbIOTEPA, OCHALLEHHOMO NPOLECCOPOM C HECKOSTbKMMU SiapamMm 1
A0CTaTOYHbIM KONMMYECTBOM onepaTtnBHou namath (oT 8 I'b), MOXHO yCKOpUTb co3aaHne m
nepecTpoeHne accoumnaTMBHbIX BUAOB 3a CHET UX napannensHon obpaboTtku. Beibop
cnocoba 06paboTkm NponsBoaUTCA B Ananore ynpasneHusi CUCTEMOMN.

MosiBNacb BO3MOXHOCTb napameTpusaunn cpep,HeVl TOYKM OTpPE3Ka (paHee 3TY TOYKY
MOXHO ObIf10 NCNONb30BaTb TOMLKO and ﬂpI/IBﬂ3KVI).
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Paboma c nepeMeHHbIMU

MosiBUNach BO3MOXHOCTb COXPaHEHUS BblpaXeHui B hain 1 YTEHUS BblpaXEHWI U3 3TOro
danna. ®ann onsa xpaHeHUs BblpaxkeHu HasbliBaeTca collection.law n HaxoauTCca B TOW Xe
nanke, rae koHdurypaumoHHbie dannesl (KOMPAS.cfg, KOMPAS.dsk, KOMPAS.prj).
3anucb BblpaXeHUs1 NPON3BOANTCS C MOMOLLLIO KOMaHabl CoxpaHumb ebipaxkeHue. OHa
aoctynHa B MeHto Cepeuc OkHa NnepeMeHHbIX, a Takke B KOHTEKCTHOM MEHIO 3TOro OKHa U
B KOHTEKCTHOM MEHIO MOSS BBOAA BblpaXeHus B Ananore Bcmaeka MamemMamu4ecKo20
8bipaeHus.

UTeHune BbipaxxeHns Npon3BOANTCS NyTeM Bbibopa ero ns rpynnel M3 ¢halina konnekyuu B
Avanore Bcmaeka MamemMamu4yecKo20 8bIpa)KeHUsl.

Tekcmoebie O0KyMeHmMbI U crieyugukayuu

1.

MosiBunack BO3MOXHOCTb Ha3HaYeHWs NPOM3BOSIbHOrO dhopMaTa SOMOSNHUTENbHbLIM
nMcTaM TEKCTOBOIO AOKYMEHTa Unu cneumdukaumm (paHee 3T NUCTblI UMENU Takon e
dopmar, Kak OCHOBHbIE NUCTLI). B CBSA3M C 3TMM B Anarnore HacTPOWKN AOMNONHUTENbHbIX
NMCTOB NosiBUNack kHorka ®opmam.

Mpun paboTe ¢ TEKCTOBBIMM AOKYMEHTamMu 1 cneuyndmkaunamm ctan goctyneH MeHedxxep
doKkyMeHma. B HeM MOXXHO NPOCMOTPETb U CMEHUTb UCMONb3yeMbIE B JOKYMEHTE
0hOpMIIEHNST OCHOBHbIX M AONONHUTENBHbIX IMCTOB (418 cneundukaunn — cTunb,
MCNonb3yeMbli 45151 OCHOBHbIX JIMCTOB cneundukaunm), 4na GOnonHUTENbHbIX NIMCTOB
BO3MOXXHO TaKXe BbIMOSIHEHME CrieayoLwWwmnx 4eNCTBUIA: Ao0aBneHne, yaaneHue,
n3MeHeHve popmaTta, KpaTHOCTU U OpUEHTaLMN.

Mpun paboTe ¢ TEKCTOBLIMM AOKYMEHTAMM U cneunukaunusamMmm Ha MHCTPYMEHTanbHOM
naHenu MeHed)xepa GoKyMeHma LOCTYyNHa KHOMKa Bbl30Ba HAaCTPOEYHOro agvarnora (oH
OTKpbIBaeTCs Ha Bknagke Tekywuli 0OKymMeHm), a npu paboTe co cneundukaumsamm —
Takke KHoMKa Bbli3oBa KoMaHabl Hacmpolka cneyugukayuu.

Umnopm u akcnopm

1.

2.

MosiBunack BO3MOXHOCTb MMMNopTa Ayr 1 nomMaHbIX 13 gannos copmata STEP, a Takke
aKkcnopTta 3Tux obbekToB B hannel dopmata STEP.

MosiBNacb BO3MOXHOCTbL HACTPOWKK MMnopTa moaenen ns opmata STEP n akcnopTta B
aT0T hopmaT. [Inst HACTPOMKM MMMNOpTa BbIOpaHHOro danna HyXHO Bbi3BaTb KOMaHAYy
OmKpbImb ¢ Nnapamempamu N3 KOHTEKCTHOIO MEeHI0 KHOMKM OmKpbImb auanora
OTKpbITUS (harnoB, a ANa HAaCTPONKKN aKkcrnopTa — KomaHay CoxpaHumb ¢ napamempamu
N3 KOHTEKCTHOro MeHIo KHornkun CoxpaHums fuanora coxpaHeHus gannos. B
NOsIBMBLLEMCS AManore MOXHO yka3aTb, Kakme TuMbl 00BbEKTOB cneagyeT MMNopTupoBaTth
NN SKCMOPTUPOBATL: KPMBbIE, TOUKM, MOBEPXHOCTM UMK TENa, a Takke BKYUTb UMK
OTKNOUYNTb Nepefady useTta. Npu 3anmcm MOXHO Takke OTKITHUNUTb IKCNOPT HEBUANMbIX
006BEKTOB 1 OTpeaaKkTMpoBaTb MHPOPMaLMIO O JOKYMEHTE: MS aBTopa, Ha3BaHue
opraHusaumm, KOMMeHTapui.

lMpuknadHbie 6ubnuomeku

[opaboTaHa BrnbnunoTteka nsobpaxxeHnn CBapHbIX LWBOB: Tenepb NapameTpb! LWBOB
3agalTcd He B amnanorax, a Ha [NaHenu ceoncTts. KomaHasl Cmbikoeoll ceapHoOU woe,
ToyeuyHbIli ceapHoOU woe v Yanoeol (maepoeblll, Haxs1eCMOo4YHbIlU) ceapHOU Woe
obbeavHeHbl B ogHy — CeapHol woe. [NepepaboTaH gnanor HacTPOMKN N3o6pakeHnn
CBapHbIX LUBOB.
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UHdopmaumsa o koHdurypauusax KOMIMAC-3D Home
Bepcun 18.1 u 6onee paHHUX

B Bepcumn 19 basoas 4actb nHctannaumoHHoro naketa KOMIMAC-3D Home 6bina
obbeanHeHa ¢ MawwuHocTpoutenoHon n MNMpnbopocTpontensHomn KoHdurypaumammn. B cBssm ¢
3TUM OTAEeNbHbIE hansbl ¢ HopMaumnen o KoOHUrypaumax yaaneHsl, a ux cogepxumoe
BKITHOYEHO B HACTOSILLNIA JOKYMEHT.

NHudopmaumsa o MalimHocTpontensHom koHdurypaumm sepcun 13 SP1-18.1

Nudopmaums o MpubopocTpoutenbHom koHdburypaumm sepcumn 16—18.1

NHdopmaums
o MawwuHocTpouTenbHon kKoHpurypauum sepcun 13 SP1-18.1

Omnu4us eepcuu 18.1 om eepcuu 17.1

MexaHuka: lpy>XuHbI

1. B mopyne lMMocmpoeHue 6e3 pacyema Ons NPYXUH CKaTUSE U KOHUYECKUX MPYXKUH
pobaBreH aBTOMaTUYECKMIN pacdeT 3Ha4YeHUs MakcumanbHon gedopmaumn. [Ans npyxuH
pacTshkeHns gobaBneH aBToMaTUYeCKMIn pacyeT ANnHbI NPYXWHbI B CBOOOAHOM
COCTOSHUN.

2. ,D,o6aBneHa BO3MOXXHOCTb MPOEKTUPOBAHUA NPYXUH PaCTAXEHUA C 3alenamu,
pacnonoXeHHbiM1 B NnepneHOUKynAapHbIX NTOCKOCTAX.

3. [obaeneHa napameTpusaumnsa TpexmepHoﬁ Modenun Npy>XnHbl pacTsa>XeHUA no Ynucny
BUTKOB.

4. ,Elo6aBneHa BO3MOXXHOCTb YKa3aHUA B TEXHNYECKUX Tpe6OBaHI/IF|X OJTNHbI passepHyToPl

MPY>XWHBbI.
5. [o6aBneHa BO3MOXHOCTb Bbl30Ba KPaTKOWN CrpaBKu.

6. WcnpaBneHa owmnbka BbiBoAa pesyrbTaTa pacyeta Ans NPYXUH pacTsKEHUS.

O6opydoeaHue: CeapHble cOeOUHEeHUSs

1.  HoBble BO3MOXHOCTM Npu paboTe ¢ YepTexamu:
- B komaHgoe O603Ha4YeHUe ceapHO20 wea NosiBUNCL CneayoLime BO3MOXHOCTH:

- BbiGop cnocoba cBapkun u3 MeHKo B gmanore Beoga 0003HauyeHns HeCcTaHgapTHOro
lwBa.

- N3meHeHue cykeHust Tekcta 0603HavYeHni ceBapHoro wea. [JocTynHo ans
0603Ha4YeHnn, co3aaHHbIX HENOCPEACTBEHHO B rpadhnyeckom LOKYMEHTE, HO He Ans
0603Ha4YeHnn B MOAENM Unu B rpaddM4eckoM AOKYMEHTE, CO34aHHOM MO MOAENW.

— Co3spgaHune CCbIfKM Ha TEKCT UM CBOMCTBA co3gaBaeMoro o6o3HavYeHmns u/mnum Ha
0003HauYeHne NMHUKM paspesa/ceyeHunst B TEXHUYECKNX TpeOOBaHUSAX YepTexa.

- B cnncke MocnedHue nobaeneHa BO3MOXHOCTb OTOOpaXaTb CO3AaHHbIe
0603Ha4YeHNs1 TeKyLLLero 4OKyMeHTa.

- Py4Hol BBOA Macchl HannaBneHHOro Matepuana cBapHoro LuBa.

- Pac4yeT onvHbl 1 Macchl HannaBNeHHOro MaTepuana LwBea Afis CTaH4apTHbIX U
HeCTaHA4apPTHbIX LWBOB C TEKYLUMM HoMepom Ne.

Kpome aToro, komanaa O603HayeHue ceapHO20 wea nopaboTaHa B YacTu CO3aaHus

0603HaueHnn ceapHbix coegunHeHnin no ISO (DIN) 2553:2013 n TOCT P NCO 2553-

2017.
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5.

Mpun HacTpovike komaHabl O603HaYeHuUe ceapHO20 wiea NOSIBUNUCH criegyoume

BO3MOXXHOCTM AONOSTHUTENBHOMO yNpaBfeHns COCTaBoOM TekcTa 0603Ha4YeHMsa CBapHOro

wea no NOCT 2.312-72:

- B 0603Ha4YeHMM CTaHOapTHOro (HeCTaH4apTHOrO) WBea — BBOZ, ANWHbI LWBa 6e3
yKkasaHusi pa3mepa LBa;

- B 0603HaYeHNM OONHAKOBbIX LUBOB — BBOJ KATEropum KOHTPOJS LWBa W ANWHbI LBA;

— oTOOpaxkeHne KaTeropmm KOHTPONs LWBa Nog nonkon obo3HayeHns LWBea.

B komaHpax O6o3HavYeHue ceapHo20 wea n KoHcmpyKkmueHbie 35ieMeHmbI

ceapHbIX Weo0e Npu Co3aaHUn v peaakTMPoBaHMM 0003HAYEHUIN N KOHCTPYKTUBHBLIX

3MEMEHTOB B JOKYMEHTE MOXHO Bbl3BaTb KOHTEKCTHbIE MEHIO — LLENYKOM MpaBoW

KHOMKM MbILWKN. OTU MEHIO coaepKaT YacTo UCNONb3yeMble 3IEMEHTLI YNpaBneHus ¢

MaHenu napameTpoB, KOMaHAbI MPUITOXEHUS.

B komaHay KoHcmpykmueHble anemeHmbI ceapHbiIx weoe [obaBneHbI

rpadounyeckmne nsobpaxennsa gns FOCT 16037-80.

Basbl JaHHbIX MacCbl MOrOHHOrO MeTpa HansaBeHHOro MaTtepuana 4nis CTaH4apTHbIX

LUBOB B 3aBUCMMOCTM OT CTaHgapTa, TMna LBa W TOMWWH CBapMBaeMbIX AeTanen

cogepxaT nHdopmaumio B cootBeTcTBum ¢ OCT 24.940.02 nameHenne Net.

Mpn nepBoM BbI30BE KOMaHAbl NPUIOXEHMS 3anycKaeTcs MacTep HaCTPOWKM

napameTpoB NpunoxeHuss. OH NO3BONSIET OLICTPO HACTPOUTL MPUIOXKEHME

onTumMarbHbIM 06pasom.

HoBble BO3MOXXHOCTU Mpu paboTe ¢ Moaensmu:

Mpn co3gaHum cBapHLIX LUBOB MOXHO 3aAaBaTb CTUIb JIMHUKM, KOTOPbIM OyaeT
oTOoOpaXxkaTbCsl NMMHNS CBApPKM Ha accoLMaTUBHbLIX BUAaxX Moaenu B Yeptexe. UTobbl
NUHUN CBapPKM NOKa3blBanuch, B napameTpax Buaa Heo0XoauMO BKITHOUUTb OMLNIO
Kpuesbie B cnucke O6BekmbI cekunm O6bekmbil.
PeanunsoBaHa paboTa ¢ 0gnHaKOBbIMM LWBaMWU. [JOCTYNHO CO34aHMe HECKOJbKMX MyTEN
A5 0OHOro LBa.
B komaHoe O603HaYeHuUe ceapHO20 wea npu co3gaHum 0603Ha4YeHUs MOXHO
BbI3blBaTb KOMaHAbl N3 MEHIO 3IEMEHTOB ynpaBneHus Ha lNaHenn napameTpoB:
- MeHIo anemeHTa Tekcm 0603Ha4YeHuUst:

- lMposepumb ob60o3HayeHusi no FOCT
— MeHto anemeHTta Ne:

- YcmaHoeumb nocnedHuli Ne wea

- YcmaHosumb HoebIll Ne wea

- YcmaHoeumb Ne wea esi6o0pom
— MeHo anemeHTa Bcero:

- Modcyumamsb webl ¢ mekyw,um Ne
M3meHeHo oTobpakeHne cBapHbIX LBOB B [lepeBe NOCTPOEHMS1 MOAENWN: CBapHbIE LLBbI
CrpynnmMpoBaHbl B cneuumansHoM pasgene [Jepesa.

KomaHabl lMposepka o6o3HavyeHul no FOCT, lpumeHumb mekcmbi 0603HayYeHul TLU
u3 napamempoe, lMpumeHumb ceolicmea 0603Ha4YeHull U3 NnapaMmempos u

Pedakmop ceolicme paboTaloT U B MOAENN, U B rpacpmyeckom JOKYMEHTE.

Pa3avepbl pananoroB komaHa Pepaktop HomepoB wBoB no [OCT, Pedakmop
Konudyecmea oOuHakoebix weoe no 'OCT v lpoeepka o603HaqveHul weoe no FOCT
MOXHO MEeHATb. Pasmepbl OuanoroB COXPaHSAKTCS U NMpuM MOBTOPHOM BbI3OBE KOMaH
BOCCTaHaBNMBalOTCS.

VcnpaBneHbl HangeHHbIe OLLMOKM.

Banbi u MexaHu4eckue nepeda4qu

1.

"eHepauna TpexmepHbIX Moaenen

Pa3paboTaH MoOAynb reHepauun reoMeTpUYEecKn KOPPEKTHbIX TPEeXMEPHbIX Moaernen
3ybyaTbIX KONec rurnonaHou nepeaaydu.

Peanu3oBaH HOBbIN MexaHU3M NoKanu3auuy 3auenneHusi B KOHUYECKUX nepegavax c
KpyroBbiM 3y6OM M B TMMOWAHLIX Nepefavax — BapuaHT «XonMuK». [MapameTpbl
nokanu3auum HarnsgHo 3aarTcs B Avarnore nocTPOeHUs WeCTepHU (B rpaduyeckom
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OOKYMeEHTE).

Mpn opMUPOBaHUN TPEXMEPHBIX MOOENEN LWEeCTEPEeH B KOHUYECKMX Mepegadax c
KpyrosbiM 3y6OM 1 B rMnongHblx nepegadax popmmpyeTcs Takke Mogenb NOBEPXHOCTU
BrnaguHbl 3yba C cepuen pacHeTHbIX MTHOBEHHbIX NIIOLWAA0K KOHTAKTa, B COBOKYMHOCTM
npeacTaBnawoWmMx cobon NATHO KOHTakTa. V3aMeHeHwe napameTpoB Iokanusauum
(NYHKT 2) No3BONSET N3MEHATH NOSIOXEHNE NATHA KOHTaKTa.

PaspaboTtaH mMoaynb reHepauum reoMeTpUYeckn KOPPEKTHbIX TPEXMEPHbIX Moaenemn
3ybyaTbix konec nepegayn Hoeukosa.

"eHepaunsa 3BONbBEHTHbIX LUMMLEB OCYLLECTBNAETCS C y4eTOM LOMNYCKOB.

PaspaboTtaH Mogynb reHepaumm reomeTpuyeckn KOPPEKTHbIX Mogenen 3ybyaTbix Konec
LuMnmHapudeckon 3ybyatonm nepegaydm ¢ apovHbiMu 3y6bsimu.

B aTom mogyne chopmupytoTcs 3ybyaTtble Koreca ¢ TEOpPeTUYECKM TOYHON reoMmeTpren
apOYHbIX 3yObLEB C 9BOJSIbBEHTHOM hopMON 3yba BO BCEX CEYEHUSX,
nepneHauKynsapHbIX ocu koneca. Kpome Toro, B pac4eTe reomeTpum npegycMoTpeHo
3agaHve napameTpa 604K00OpPa3HOCTH (OTKNOHEHME NOBEPXHOCTEN 3yba Ha
AenuTenbHOM LMnuMHApe Ha Topuax konec). Beog 6o4koobpasHocTy no3sonsieT
YMEHbLUNTb KPOMOYHOE BbIKpalLUMBaHWe N U3HOC 3yObeB, a Takke HUBENMPOBaTb
NOrpeLLUHOCTUN N3rOTOBMEHUST U MOHTaxa. OgHako o6paboTka nogobHbIX Moaenewn
BO3MOXHa TOSIbKO HA MHOrOKOOPANHATHOM cTaHke ¢ YlY.

Pa3paboTtaH Mogynb reHepaLmm reoMmeTpuyeckn KOPPEKTHbIX TPEXMEPHBIX Moaenem
3ybyaTbiX KONec KOHMYECKOM nepeaaym ¢ TaHreHumanbHbIMn 3ybbsamu.

Mpu chopmmnpoBaHnn Moaenemn koneca u LeCTEPHU UCNONb30BaHbl Te Xe
MaTemaTuyeckne MexaHusMbl, YTO U ANst KOHUYECKOW nepeaaym ¢ KpyroebiM 3y6om.
Bnarogaps atomy moxeT 6biTb 06ecneyeHa nokanusauns 3auenneHus, Npyu KOTopon
OyaeTt MMeTb MecTo HekoTopasi 604KO0BPa3HOCTL 3yObEB LUECTEPHM U ANNUMNCOBULHbIE
MrHOBEHHbIE NIIOLWaAKM KOHTaKTa, YTO CNocobCTBYET CHUXKEHMIO BIINAHMUSA
NOrpeLLIHOCTEN MOHTaxa.

PaspaboTaHbl MOAyNu reHepaumm LWEeBPOHHbIX 3yB4aTblX Konec, peanncTudHbIX
KOHMYECKMX pe3bb, reoMeTpu4eckm KOPPEKTHOM Moaenu 3aTbINoBOK (604koobpasHom 1
dopLUTEBEHDB) 3yBYaThIX LMAMHAPUYECKUX KOMEC.

CospgaHue YyepTtexen

B 6a3y BHeceHbl 4ONONHUTENbHbIE (YMEHbLUEHHbIE) pe3b00Bble XBOCTOBUKM A5
NMOCTPOEHUA MecTa nof, YCTaHOBKY KPYrrow LWNLEeBOW ravkm U1 MHoronan4yaTon
CTONOpHOM Wanbbl (kak nocne NoALWMMHMKA, TaK U MPOCTO Ha Bany).

PaclwunpeH nepeveHb cTaHAapToB, OOCTYMHbIX MPU CO3AaHUN KAHABOK NOA CTOMOPHbIE
konbua. Kpome otevectBeHHbIX Kornew, no FTOCT moryT ObiTb BeiOpaHbl konbua no DIN
471:2011-04 (BHewHwue konbua) u DIN 472:2011-10 (BHyTpeHHWe KonbLa).
PeanunsoBaH pyHKUMOHaN NOCTPOEHUS LLNMOHOYHbLIX Ma30B MoA HecTaHOapTHbIE
npu3maTuyeckne N CerMeHTHbIE LUMOHKM.

Mpwn NOCTPOEHUM LLIMOHOYHOrO Nasa Nof NPU3MaTUYECKYHO LUMOHKY CTaro BO3MOXHbIM
BbIbpaTh TMN dpesbl (Nanbuesasa unu guckosasi). B cnyyae Bbibopa anckoBon gpesbl
MOXHO BblbpaTb gnameTp dpesbl (M3 6a3bl no FOCT 3964-69. dpesbl ANCKOBbIE
nasosble 1 [OCT 8543-71 ®pe3bl Na3oBble 3aTbINIOBaAHHbLIE).

PeanunsoBaH (pyHKUMOHaN NOCTPOEHUA HECUMMETPUYHBIX LLUNOHOYHbIX Na30B.
PeannsoBaH BLIHOCHOW 3N1eMEHT C BUAOM Ha apky 3yba — and yepTtexen nepegad
apOYHbIMU 3yObAMM.

PeannsoBaH BLIHOCHOW 3N1eMEeHT C NpodunemM KaHaBOK-pyyYbeB KITMHOPEMEHHOIO
LLIKMBA — C LeNbio ONTUMU3aunn pasMeLleHnss pasmepoB Ha YepTexe.

Peanun3oBaH BbIHOCHOW 3NEMEHT C CeYEHMEM KIIMHOBOIO PEMHS.

MNMepepaboTaH Agnanor NOCTPOEHUS KIMHOPEMEHHOIO LLKMBA — C LieNblo ONTMMU3aumm
pasMeLLeHna pa3MepoB Ha YepTexe.

MepepaboTaH gnanor NOCTpoeHUs KoOHNYeckon cTyneHun. [lobaBneHsl BapuaHThbl
NOCTPOEHUS KOHNYECKMX CTYNeHeNn ¢ pe3bboi. Beibop BapmaHTa ynpowaet
nocnegytoLlyto paboTy B Ananore NnoctpoeHus ctynenn. [lobasneHa BO3MOXHOCTb
3a4aHunsA CKpyrneHun.
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Mpn hopmupoBaHMM cedeHnin BanoB, a Takke BbIHOCHbIX 3/1IEMEHTOB C Npoduniem
BHELLIHEro LWNOHOYHOrOo Nnasa B criydyae Hanmums oTBEpCTUS BHYTPU Bana dopmMmupyeTtcs
ero pearbHasi reoMmeTpus.

Mpn 3agaHnn NapameTpoB LUMNLIEBOro COeJUHEHUS Ha Bany peannsoBaHa
BO3MOXHOCTb PYYHOro BBOAa AnameTtpa pesbl.

Pa3paboTaH HOBbIV AOMOMHUTENBHbIN SNEMEHT LUITMHOPUYECKON CTYNEHN —
lMonepey4Hbie omeepcmusi. OTBEPCTUSA MOTYT OblTb CKBO3HbIE, IMyxue, ¢ backoun, ¢
LMAMHOPUYECKON N KOHUYECKON LIEKOBKOW, C pe3bboi 1 NOA KOHMYECKUI WTNMT no
FOCT 3129-70. Mpn NOCTPOEHUN OTBEPCTUA MOXHO 3a4aThb A7151 HErO KakK yro
HaKnoHa, Tak 1 yrosn nosopoTa.

PeanunsoBaHo peanuctnyHoe oTobOpaXKeHne B YepTexe KaHaBoK Ans BbIXo4a
LWwnncpoBanebHOro Kpyra.

PeanusoBaHo NocTpoeHWe KaHaBOK Nof, CanbHUKOBLIE BOMMOYHbIE KOSbLaA

BBeneHa BO3MOXHOCTb BblOOpa BapuaHTa KOHTPONS LUMAMHAPUYECKUX LLEeCTEePEH MO
NoCTOsIHHOW xopAe (BBOA BapuaHTa B Tabnuubl napameTpoB). ObecneyeHa nposepka
OOCTYMHOCTUN NPUMEHEHUS MeTOAa KOHTPOMs Ha OCHOBaHMM NPOBeEeHHOro pacyeTa
nepegauu.

MonHocTbo NepepaboTaH MoayNb 3aTbifoBkU 3yObeB. PekomeHayeTcs ucnonb3osaTb
TUNbI 3aTbINIOBKN 604KO06pa3HbIl 1 ghopwmeeaeHb. Tvin 3aTbiNTIOBKM ghopuimeseHb
pekoMeHAyeTCs ANng TsKenoHarpyXeHHbIX nepegay. 3a cyeT 3a0CTPEHHOro yrna topua
Yyron gaBreHus npu nepekniodeHnn 6onblue yrna TpeHnsa 1 nepekntoveHme nponcxoauT
nerye v nnaeHee. [laHHbIN BUA, 3aTbINTIOBKM MOXHO BbIMOMHUTE TOMBKO HA CTaHKax ¢
yny.

PeannsoBaH BbIHOCHOW 3NEMEHT ¢ Npodunem cpepmnyeckon KaHaBKMU.

PeanunsoBaHoO NOCTpOEHUEe TPEYronbHbIX KAHABOK Ha BHELUHEM U BHYTPEHHEM KOHTYype
N BbIHOCHbIX 3N1EMEHTOB C ee Npodunem.

[MosiBunacb BO3MOXHOCTb 3aaHnNS YLWWMPEHUS KaHaBKW MO CTONOPHOE KOMbLIO.
VMcnonb3yeTca anga criyyaes, Korga HEBO3MOXHO 3apaHee BblYUCINTL MOroXeHne
KaHaBKM — TOr4a OHa feriaeTcs 3aBegoMo LWmpe, Yem TpebyeTcs, a M3bbITOK LMPUHBI
BblGMpaeTca npocTaBkaMu 13 LWNMoBaHHbIX Wanb npu cbopke nagenus.
PeannsoBaHo NoCcTpoeHne CTyneHen ¢ KoHNn4Yeckummn pesbbamm (metpudeckas FrOCT
25229-82, gromoas NOCT 6211-52, TpybHasa TOCT 6211-81, 6anoHHaa TOCT 9909-
81 1 koHu4eckme pesbbbl Ana 6ypunbHbix KonoHH FOCT 28487-90 n TOCT P 50864-
96). [1nst Bcex pe3bb MoryT ObITb CO30aHbl BbIHOCHBIE 3NIEMEHTHI C Npodunem pe3bbbl
N ¢ HeOBX0aMMbIMW JOMNOSTHUTENBbHBIMUY 3f1IEMEHTaMM COrfacHo CTaHgapTam
(Hanpumep, ons pesbb ons 6ypunbHbIX KONOHH — Npodunn 3ape3bboBbIX
pasrpy304HbIX KaHaBOK U T.M.).

PeanusoBaHbl HOBble BapvaHTbl MOCTPOEHNS MPOCTbIX KAHABOK: nNpAmas ¢ dpackaMn n
TpaneuengansHas. IMeHHO 3Tu BapvaHTbl AOCTYMNHbI NPY NOCTPOEHUN MEXBEHLIOBbIX
KaHaBOK Yy 3y64aTbIX KOMEC C LWEBPOHHbIMU 3yObsiMU.

PeannsoBaHo NocTpoeHne XBOCTOBMKOB M BTYIOK Banos oT6opa MOLHOCTU MO

FOCT 33032-2014 (paHee NOCT 3480-76)

PaspeLueHo nocTpoeHre nonepeyHbix OTBEPCTUM Ha BeHLax 3yb4yaTbIxX Konec,
YepBSKOB N YepBAYHbIX KOMec.

PacuyeTbl MEXaHNYECKMX nepenav

PaspaboTaH Moayrb reOMETPMYECKOro pacyeTa UuMHApUYeckon 3ybuaTton nepegaym
C apoYHbIMK 3yBbsMn. ApoUHble 3yObsi NO CPaBHEHUIO C TPAAULNOHHBIMU NPAMbIMUA
3y6bsaMn NpU NOEHTUYHBIX KOHCTPYKTUBHO-TEXHONOMMYECKUX NapameTpax no3BonsoT B

nepegade nonyuntb 6onbunm KoaduumMeHT nepekpbitvs (¢ €=1...1,2 0o €=2,5...3) n
TEeM CaMbIM MOBbICUTb HECYLLYYH CMOCOBHOCTb U CYLLLECTBEHHO CHU3UTb CKOPOCTb
OTHOCUTENBHOIO CKOMbXEeHUA 3yObeB B 3aLenfeHnm.

B pacueTe uunuHgpuyeckon 3yb4aTon nepegaym BHELWHErO 3auensieHns
npegycMOTPEH pacyeT LWEBPOHHLIX Nepeaav.

Pa3paboTtaH Mogynb reoMeTprMyeCcKoro pacyeta KOHMYECKOW nepenaydn ¢
TaHreHumanbHbIMK 3y6bamu.

B pacueTe 4epBsUHbIX LMNNMHAPUYECKNX NEPeday Ha TENNTOCTONKOCTbL peanni3oBaHa
BO3MOXXHOCTb MONIb30BaTENbCKOro Macna.
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- Pa3spaboTaH Mogynb reoMeTpUYecKoro 1 NPOYHOCTHOrO pacyeTa rMnouaHoN nepeaayn.

- PaspaboTaH Mmogynb reoMeTpUYecKoro 1 NPOYHOCTHOrO pacyeTa nepeaaym Hosukosa.

- B pacyeT BUMHTOBBLIX 3BOMbBEHTHbIX Nepegay [nobaBneH BapuaHT pacyeTa Yrros
HaKIoHa 3yObeB M3 YCNOBUSI NPUMEPHOro paBeHCTBa AeNUTENbHbIX AMaMEeTPOB.

- WcnpaBneHa owwnbka B NPOYHOCTHOM pacyeTe LUUMMHAPUYECKON 3yGuyaTon nepegauu
(BO3HMKaNa B HEKOTOPbIX Cryyasix).

PacueTbl KpenexHbIx coeaAnHEHUN

- PaspabotaH mogynb NPOBEPOYHOro pacyeTa LUNOHOYHOIO COeANHEHMS
(MpuamaTnyeckne n CermeHTHbIe LLMNOHKK).

- PaspabotaHa meToauka onpegeneHns AonyckaeMblX HanpshkeHUn CMATUSA 1 cpesa B
LLUNOHOYHOM COEAVNHEHUMN.

O6opydoesaHue: Tpybonpoeoonl

1.

Hob6aeneHa komaHga Mocmpoums wnaHa. OHa NO3BOMSIET CTPOUTL TMOKME LUNaHTK.
LLnaHrn cTposATcs Ha ocHoBe LWAaBNOHOB, KOTOPbIE KaX4oe NpeanpuaTne HacTpamBaeT nog
cebd. NMocne Bbibopa WabnoHa HeobxoaANMO 3a4aTb TOYKM NMOLKITHOHYEHUS U, ecnn
TpebyeTcs, NPOMEXYTOUHbIE TOUKN, YEPE3 KOTOPbIE AOIDKEH MPOWTU LWNAHT (Hanpumep,
NpUCoeaMHUTENbHbIE TOYKM XOMYTOB). Takke, Ans 6onee TOYHOro pasmMeLLeHns WaHra,
MOXHO ynpaBnaTh NoNoxeHnem JonosiHumernsHbIX moYyek — NpOou3BOSIbHO BblOpPaHHbIX
TOYEK Ha LUNaHre.

[Mpn NOCTPOEHUN MOXHO 3a4aBaTbh ANWHY WNaHra. Ecnv 3agaHHas anvHa okaxeTtcs
HeAOCTaTOYHOM, TO NOSIBUTCA COOTBETCTBYIOLLIEE NpeaynpexaeHne okono Kypcopa u
coobLLieHe B MPaBOM HKHEM YTy SKpaHa.

No6asneHa komaHga lMpumeHums waH2 noemopHo. KomaHaa no3BonsieT NOBTOPHO
NMPUMEHNATb YXKe CO3[aHHble WnaHrn. Mpu NPUMEHEHNM CyLLLECTBYHIOLLENO LUSIaHra B HOBOM
MeCTe N3MEHSAETCH TOMbKO ero TPaeKkTopusi B COOTBETCTBUW C 3aaHHbIMU TOYKaMK, a
ocTarnbHble NnapameTpsbl (OnvMHa, 0603HayYeHne, NPUMEHEHHBIN LWABIoH) ocTalTCs
HEU3MEHHBIMU.

MepepaboTtaH anropntm paboTbl KomaHabl [Tocmpoumbs mpy6onpoeod. Tenepb MOXHO
NOCTPOUTb TPYOONPOBOA C Pa3nMYHbIMU CTUNSMW.

Ctunb TpybonpoBoga — Habop napameTpoB TpyObl N 3NeMEHTOB BETBEHUI U
NOBOPOTOB, CO3daBaeMbIX aBTOMATUYECKU, a TaKKe napamMeTpOB TOYKU
npucoeanHeHns K 06opyaoBaHMIo.

Bce ctunun, Haxogswmecs BHYTpU AOKyMeHTa, NpuHagnexaT TONbKO 3TOMY
AOKYMEHTY. VIX MOXHO pedakTupoBaTtb, yaansTtb, 4obasnaTte. Ctunu TpybonpoBogoB
MOXXHO CO3aThb B TeKkyLlem dpanne, MOXHO 3arpy3uTb U3 yXKe UMEIOLLNXCA dalnos.

Ecnu ctunu TpybonpoBoaoB B MeCTax UX CTbIKOBKM HE COBMAAaloT, TO NOSABMASETCS
npegynpexaarLLmi 3Ha4oK.

[lo6aBneHa komaHaa Co3damb mo4ky nodknroYyeHusi. KomaHga no3sonsieT 3agatb
napameTpbl NogknyeHnsa Tpybonposoaos. MoxHO ykasaTb yCnoBHbIN npoxog (Dy),
TONLWMHY CTEHKUN TPYObl, HAPY>XHbIN AunameTp Tpybbl, cpeay, B KOTOpon paboTaeT AaHHbIN
Tpybonposoa, u ycnosHoe gasnexue (Py). Ecnn npu noctpoeHun Tpybonposoaa B
Ka4yecTBe HavanbHOWM yka3aHa To4Ka C 3aAaHHbIMK NapaMeTpamMu, TO CTUMb Tpybonposoaa
OyneTt BbIOpaH aBTOMaTu4eckn. Ecnm B dharvine 3anncaHo HECKONMbKO CTUMEN C
noaxoasawwmMMm napameTpaMmy ansg AaHHON TOYKM NOAKIIoYEeHMs, ByaeT npeanoxeHo
BPY4YHYIO BbiOpaTh CTUMb 13 CNUCKa NoAXoAsLMX. Takke Ha ToYKe NOAKMYEHUSA MOXHO
yKasaTb OTBETHbIN anemeHT. [Mpu nocTpoeHmn TpybonpoBoaa OT TOYKN NMOAKMIOYEHNS 3TOT
anemMeHT OygeT oobaBnsaTbLCs B TPyOONpOBO4, aBTOMaTUYECKU.

Mpwv noakntodeHUn TPybBoNpoBOAa ¢ HeNoaXoAALWMMY NapamMmeTpammn NosiBUTCS
npegynpexaexHve.

CneunanbHas Bpe3ka Tenepb MOXeT BbINOMHATLCA U B Cryvae, Korga oceBble NIMHUK
TpyObl M NaTpybKa He nexar B O4HOW NIIOCKOCTMU.

N3meHeHo OT06pa)KeHVIe OTCTYNOB, BbIMNOJIHEHHbIX HAa TOpLUax pr6bl npn nomMmoLiun
KomaHabl M3mMeHUmMb dﬂUHyZ €CIn K pr6e npunMeHanacb onepauund N3meHUMBb aﬂUHy,
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TO Ha ee KOHuUaXx OTOGpﬁ)KaI'OTCFI cneunanbHble 3Ha4YK1, BblAENNB KOTOPbIE, MOXXHO
oTpeaakTnpoBaTb YACIOBbIE 3HAYEHUA OTCTYIMNOB.

Mpwn HacTporike NnapameTpoB TPyGONpoBoAa MOXHO HasHayaTb 3a30p NoA CBapKy AN BCEX
TpyO, BXOAALMX B peaakTupyemslii TpyGonposoa,.

O6opydoeaHue: Pazeepmku

1.

o

9.

[lo6aBneHbl HOBbIE 3NIEMEHTDI:
— O0TBOJ COCTaBHOWM TN 2,

— 0TBOA COCTaBHOM TUM 3,

- Tpyba npsAMoyronbHasi,

- Tpyba MHOroyronbHas.

Ons Mampy6ka koHU4Yecko20, mun 3 BBe4eHO aBTOMaTU4eCcKkoe YBENNYEeHNne TOHHOCTH
pacyeTa pasBepTKu.

B komaHge Mampy6ok yunundpuyeckul, mun 1 nossunack BO3MOXHOCTb CO34aHNS
natpybka B Buge obbl4HOM Tpybbl (6e3 ckocoB).

[lns Bcex TMNoB oTBOAOB Ao6aBneH A0NONHUTENbHbLIA BapuaHT pacyeTa.
Bce TpexmepHble anemMeHTbl Tenepb CO34at0TCA Kak MaKpO3/IEMEHTbI.

[obaeneHa HacTporika Ocmaesiimb mosbko 3D c6opky. Ecnn onums BKMOYeEHa, TO
rnocre co3gaHus NPUNOXKEHNEM COCTABHbIX TPEXMEPHbIX 3IEMEHTOB OTKPbLITbIM OCTaAHETCS
TONbKo hann cbopku,a hannel getanen dyayT aBToMaTUYECKN 3aKpbIThI.

Hob6aeneHa HacTporika 3agpy3ka no Kypcopy. [laHHasa HacTponka BNUAET Ha KONMYECTBO
OENCTBUIN NpK 3arpy3ke NpUNoxKeHus.

Bo Bpems paboTbl NpUNoXeHns Tenepb 3anucbiBaroTcs fnor-gannel. MIx Heobxogumo
npeaocTaBnNATb Npy obpalleHnn B TeXNoaaepkKy ans peweHns npobnem ¢ npunoxeHmem
O6opydoeaHue: Pazeepmku.

VlCﬂpaBJ'IeHbl 3aMeYeHHble OLINBKN.

O6opydoesaHue: MemannokoHcmpykuyuu

1.

HobaeneHa komaHaa Bonnmoeoe coeduHeHue. OHa no3sonsieT 4ob6aBUTb Kpenex B
rpynny oteepctun. KpenexHoe coeguHeHne MoXeT BkrtoyaTb: 60NnThl, Warnbbl, B TOM
yncne NpPyXuMHHbIE, N ranku.

HobaeneHa komaHga CoxpaHumb munoeoe coeduHeHue. OHa No3BONSET COXPaHUTb
TUMNOBOE COEAUHEHNE METANNTUYECKNX KOHCTPYKUUIA B BUBNMOTEKY COeQUHEHWI
(o6BbekToB), Noaknto4eHHyo B KoHdurypauumn npunoxenus. TunoBoe coeanHeHne — 370
MECTO COeaUHEHNSs AeTanen MmeTannm4eckon KOHCTPYKLMM, MHOTOKpPaTHO BCTpeYvaroLeecs
B pamMKax O4HOW MeTansIoKOHCTPYKLNN.

No6asneHa komaHga JJo6asumb munoeoe coeduHeHue. TUNOBOE CoOeaNHEHNE
BblGMpaeTcs U3 GUONMOTEKN TUMOBLIX COEAVHEHMUI 1 BCTPaMBaeTCsl Mexay
CYLLLECTBYHOLUMMMU B MOZENM ONOpHbIMU AeTansmu. OnopHas Aetanbs — npodusis nnm
nracTuHa, BbINOMTHEHHAs C UCNOMb30BaHWeEM npunoxeHus O6opydoeaHue:
MemannokoHcmpykyuu. Ecnv B pesynbtaTte BCTaBKM TUMOBOrO COEAVHEHUS] BO3HMKAKOT
KOH(NUKTbI 1 OLLUMOKKM, aBTOMATUYECKM 3amnyCcKaeTcs MPOoLece, NO3BOSSHOLLMIA UX
NCNpaBUTb.

B komnnekT noctaeku npunoxeHns O6opydoeaHue: MemasriioKOHCMPyKyuU BKIOYEHA
OmMbnmnoTeka TMNOBbLIX COEANHEHMIA 151 AEMOHCTpaL MM paboTbl NPUNOXeHNs 1 BbICTPOro
crapTa.
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Omnu4usi eepcuu 17.1 om eepcuu 16

MexaHuka: lNpyXuHbi

1.

2.

11.

12.

13.

14.

15.

16.

NHTepdelic npunoxeHus nepepaboTaH onst obecnevyeHns egmHoobpasnsi BHELLIHErO BMaa
¢ nHrepcericom KOMIMAC-3D v17.1 Home.

OnNTUMM3NPOBaAHO NOCTPOEHME TPeXMEPHbIX Moaenen NpyxuH. B pesynbtaTte ckopocTb
NOCTPOEHUs MoEeNen No pesynbTaTtaMm TECTOB yBeNMYMniach B ABa pasa.

[ns NpyXWH cXaTusi n pacTsbkeHus 4obaBneH NpoBepPOYHbIA pacyeT Mo reoMeTpPUYHECKUM
napamMeTpam.

B npoBepo4yHOM pacyeTe Mo CUMOBbLIM XapakTePUCTMKaM NPYXUH CKaTUS U PacTsKeHNs
fo6aBneH KOHTPOsb BBOAUMbIX Nomnb3oBaTtenem cun: Fy < F, < Fa.

[lo6aBneH pacyeT CUMOBLIX XapaKTEPUCTUK NO FrEOMETPUYECKUM MapamMeTpam Ans NPY>KuH
Kpy4YeHus1.

[o6asneH pacyet no OCT 3-2561-91 «[MpyXunHbl BUHTOBbIE LUIMHAPUYECKME KPYHEHUS.
TexHnyeckune ycroBusi».

Mpv NOCTPOEHMMN TPEXMEPHON MOAENMN MPYXMHbI 6e3 pacyeTa NosiBUNach BO3MOXHOCTb
3afaBaTb NpeaonpeaeneHHble COCTOSIHUS NPYXXWUHbI. VIX MOXHO BbiGpaTb 13 Tabnuubl
NnepeMeHHbIX.

[ob6aeneHa BO3MOXHOCTb NOCTPOEHMUS NEBLIX NMPYXWNH B cooTBeTCcTBUMM ¢ N. 2.1 TOCT
2.401-68 EguHas cuctema KOHCTPYKTOPCKOW AOKyMeHTaumun. lNpasuna BbiNOHEHUS
yepTexen NPYxuH.

[lo6aBneHa vHTerpauusi co cnpaBo4yHMkoM Matepuansl 1 CopTaMeHTbI.

B cbopouHon mogenu nosiBunacb BO3MOXHOCTb BblOOpa COCTOSIHUS NPY>KUHbI:
npegeaputensHas gedopmauus, pabodas gedpopmaums, MakcumanbHasa gedopmaumsi.
[na aToro cnegyet BbibpaTh HY>KHYH CTPOKY U3 Tabnuubl NEPEMEHHbIX.

Tenepb B YepTeXe NPYKUHbI A1 KAKAOWN ee NPOoeKL MM co3gaeTcs COOCTBEHHbIN BUA,.
HasBaHue Buaa 3agaetcs B cootBeTcTBMM ¢ 1. 5.1 TOCT 2.305-2008 EanHas cuctema
KOHCTPYKTOPCKOM AoKyMeHTauun. 3obpaxeHnss — BuAbl, pa3pesbl, CeYEHUS.

B NPpy>XnHax cxatua, pacTtaXeHnd, KpydeHnd, KOHUYeCKnxX npyxxmHax nSAMeHuncqa crnocob
onpegeneHna ropaHMYHOro ycrnoBua AnA AornyckaeMoro KacaTterilbHOro HanpsaxeHusa [T]
Tenepb npu pacyeTe AonyckaeMoro KacaTteribHOro HanpsXxXeHusa [T], Koraga OHO 3aBUCUT OT

Rm (BpeMeHHOEe conpoTuBEHNe paspbiBy), 3HaYeHne Ry, npuHumaeTcs paBHbiM Ry, max, a
paHee NpuHUManock paBHbiM Ry, cpedH.

B npoBepoyHOM pacyeTe npyxuH fobaBrneHa BO3MOXHOCTb NOCTPOEHUS NMPYKUHbI Ans
cnyyasi, Korga npyxuHa He NpoxXoauT no npoyHocTu. Mpu aTom Ha popme Pe3dynibmamesi
pacyema B none Cmamyc pacyema nosiBNsieTcs NpeaynpexneHue.

,D,Opa6OTaHbI CKpyrneHud B 3auUenax TpexMepHbIX mMoaenemn NPYXUH PpacTAXeHnA n
KPpy4YeHUA.

NameHuncs cnocob 3agaHns AnvHbI 3auena npyXuHbl KpYYEHWUs: pacnonoXxeHue
pa3MepHbIX NINHUIA B OKHE 3afaHusl NapamMeTpoB 3aLlenoB cTano aHanormyHo
PacrnonoXeHUto pasMepHbIX NMUHUIA B YepTexe.

CTvnn nnHMM gruarpammbl UCMNbITAHUA NPYXMHbI NPUBEAEHBI B COOTBETCTBUE C
pekomeHgaumsamn P 50-77-88. EOuHasi cucmema KOHCMPYKmMopcKol OoKyMeHmauuu.
lNpasurna ebinonHeHus1 duagpamm.

B rpace «Macwtab» 0CHOBHON HagNucK YyepTexa NpyxuHbl TeNepb CO34aeTCs CCbIfika Ha

17.
18.

mMacLiTab rnaBHoro Bnaa.
McnpaBneH oTyeT, co3gaBaemMbll C NPYXUHOW KpyYeHUs!.
M3aMeHeH LBeT TpeXMEpPHON Mogenn NPYXUHbI.
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MexaHuka: AHuUmauyus

1.

MosiBuNack BO3MOXHOCTb 3aaBaTb KOHEYHOE MOMOXEHME KOMIMOHEHTA Ha ware
nepemelleHuns 6e3 cosgaHusi unm Belbopa TpaekTopun. KOMNOHEHT MOXeT ObITb
nepemeLleH B KOHEYHYH TOYKY JtobbiM BO3MOXHbIM B KOMIMAC-3D Home cnoco6om. B
meHto Mapamempsbi nobaBneHa komanaa lMepemeweHuss — U3 Ha4aslbHO20
noJsioXKeHus1 8 mekyujee.

MosiBUNack BO3MOXHOCTb COXpaHATb B CLlEHapWM Ha Lare aHnmauum pasnmyHble
COCTOSIHUA «CLEHbI» (M306pakeHne MOAENN Ha SKpPaHe) N OCYLLECTBATL NIaBHbIE
nepexoabl Mexay cueHamu, BKI4Yasi NoOBOPOT, NepeMeLleHne 1 MaclutabupoBaHue.
lMepexopn OT CLEHbI K CLieHe MOXET NPOMCX0ANTb OOQHOBPEMEHHO C OBbIYHBIMMN
ABWKEHNAMWN KOMMOHEHTOB.

Hob6aeneH BbIOOP KOAEKOB A5 CXKAaTUS BUAEOMNOTOKA.

MosiBUNach BO3MOXHOCTb COXpaHeHUs nocrneaoBaTeNbHbIX PAacTPOBbLIX M3006paeHui
NOMOXeHMA MexaHn3ma (KMHorpaMmbl) B NPOLLECCe BbIMOSTHEHUS.

[opabotaHa CnpaBo4Has cucrtema.

PeweHa npobnema c 3anucekto Bugeoponunkos ana KOMIMAC-3D V16 Home B
onepaumoHHbIx cuctemax Windows 8 n 10. cnpaBneHbl gpyrne owmoku.

O6opydoeaHue: CeapHble cOeOUHEHUs

1.

2.

MHTepdelic npunoxeHus nepepaboTaH onst obecnevyeHns egMHoobpasnsi BHELIHEro BMaa
¢ untepdencom KOMIMAC-3D v17.

ﬂopa60TaHa komaHga O6o3HavyeHue ceapHO20 wea:

B rpaduyeckom gokymeHTe fobaBneHa BO3MOXHOCTb pacyeTa MacChbl HannaBneHHOro
mMaTepuana CBapHOro LiBa.

- B mogenwu, npu BBoge TekcTa 0603HaYeHns, oTobpaxaeTcsa nHdopmauns o AnvHe
CBapHOro WBa U Macce HannaeneHHOro MaTepmana cBapHoro LUBa.

- [obaBneHa BO3MOXHOCTb CO34aHus 0603HaYeHNsi HeCTaH4APTHOrO LUBA C NYCTON
MOSIKOM 1 C BBOAOM MPOU3BOSbHONO TeKCTa BMECTO NapameTpoB 0603HAYeHMs LIBaA.

- [o6GasneHa BO3MOXHOCTb OPMUPOBAHMS OTCTYNOB B Havane u KoHue wea. OTcTynbl
3a4al0TCsA NPY NOMOLLM XapakTepHbIX Todek. OTCTyNbl yYUTbIBAKOTCA NpW pacyeTe
OJMHbI LWBA M, COOTBETCTBEHHO, BNUAIOT HA pacyeT MacChl HanmaBneHHoOro matepmana.
Bo3BpaT k MICXoQHOMY COCTOSHMIO (T. €. COPOC OTCTYMNOB) OCYLLIECTBNAETCA KOMaHAOM
KOHTEKCTHOro MeHio BoccmaHoeumb cOCmMosiHUe.

- [HobGasneH cneumanbHbIN peXUM co3faHms 0603Ha4YeHUn ceapHoro wea. B aTom
pexume Ha ctagum paboTbl ¢ paHTOMOM 0603HAYEHNST CBApPHOrO LLBA aBTOMAaTUYECKN
noabupaeTcs HoMep LWBa 1 onpeaenseTca KOnmM4ecTBO LUBOB.

[ob6aeneHa komaHaa lMpeobpa3oeaHue o603HavYeHul u3 3D e 2D. KomaHaa
npeaHasHayeHa ans npeobpasoBaHUS B pa3pyLUEHHbIX acCoLMaTUBHbIX BUAAX
0603HauveHnn, nepeganHHbix n3 mogenu (3D), B 0603HaveHuns 2D. Mpeobpa3oBaHHbIe
0603HayeHnss ByayT OOCTYNHbI AN peAakTUpoBaHns B rpadouy4eckoM AOKYMEHTE.

[o6asneHa komaHaa KoHcmpykmueHble afieMeHmbl C8apHbLIX W08 ANS CO34aHus
n300paxxeHnn CTaHO4APTHbLIX KOHCTPYKTUBHBIX 3/IEMEHTOB LUBOB CBApPHbIX COeAUHEHUI B
rpacpmnyeckmx JOKyMeHTax u ackmsax TpexmepHbix mogenen KOMIMAC-3D.
OcCHOBHOM (DbYHKLMOHaN KOMaHAabl:
— KOHCTpYKTMBHbIE 3MIEMEHTDI LLBOB CBAPHbIX COEANHEHNI CO30aKTCA COMNacHO
cnegylowmMm ctaHgapTam:
- [OCT 5264-80 PyuyHas gyroBasi cBapka. CoegmHeHus ceapHble. OCHOBHbIE TUMBbI,
KOHCTPYKTUBHbIE 3NIEMEHTBLI U pasmepbl
- [OCT 8713-79 Ceapka nog cdpntocom. CoeanHeHnsi ceapHble. OCHOBHbIE TUMbI,
KOHCTPYKTUBHbIE 3FIEMEHTbLI U pasmepbl
- [OCT 14771-76 QyroBas cBapka B 3allnTHOM rase. CoeanHEHNSa CBapHbIe.
OCHOBHbI€ TUMbl, KOHCTPYKTUBHbIE ANEMEHTbI 1 pasMepbl
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- [OCT 14806-80 [lyroBasi cBapka antoMUHUSA 1 antOMUHNEBLIX CMaBOB B MHEPTHbIX
rasax. CoegnHeHnsi ceapHble. OCHOBHbIE TUMbI, KOHCTPYKTUBHbIE 3NEMEHTbI U
pasmepbl

- CosgaHve KOHCTPYKTMBHOIO afieMeHTa LWBa U pa3genkm KpoMoK AeTanemn.
- YnpaBneHune co3gaHneM KOHCTPYKTUBHOMO 3fieMeHTa LUBa.

- OTob6paxeHne pa3mepoB, B TOM YMCHE C HYNEBbIM 3HAYEHUEM.

— 3epkanbHoe OoTpaXXeHne KOHCTPYKTUBHOMO 3rieMeHTa LuBa.

— Bbibop 6a30BOM TOYKM BCTABKM MPU CO30aHUN KOHCTPYKTUBHOMO 3fieMeHTa LUBa.

- YnpaBsneHue co3gaHneM KOHCTPYKTUBHOMO arieMeHTa pa3fenkun KpOMOK AeTanen.
- OTob6paxeHue oTAeNbHbIX AeTanen KOHCTPYKTUBHOIO aeMeHTa.
OTobpakeHne KpOMOK AeTanen KOHCTPYKTUBHOIO aremMeHTa.
OTobpakeHue LTPUXOBKM AeTanen KOHCTPYKTUBHOMO 3fieMeHTa.
OTobpaxeHne pa3amepoB, B TOM YNCIIE C HYJIEBbIM 3HAYEHNEM.
3epkanbHoe oTpaXeHue KOHCTPYKTUBHOIO 3fieMeHTa pas3gernikm KpoMokK AeTanemn.
Bbibop 6a30B0M TOYKM BCTABKU NPU CO3AaHUN KOHCTPYKTUBHOIO dNeMeHTa pasaenku
KpPOMOK aeTanen.
- 3ajaHve pa3mepoB B COOTBETCTBUM CO CTaHAApPTaMu Ha KOHCTPYKTUBHbIE 3fIeMEHTbI

LLIBOB.

- @dopmMupoBaHMe CBONCTB KOHCTPYKTMBHOIO afieMeHTa LWBa AN UCNOoMb30BaHUA B
oT4yeTax.
- Co3sgaHve KOHCTPYKTMBHOIO anemMeHTa pasfernku KpOMOK AeTanen B ackuse

TPEXMEPHON Modenu ¢ aBTOMaTUYECKMM HaNOXeHNEM CBA3EN U OrpaHNYeHUN.

- PepaktnpoBaHne napameTpoB KOHCTPYKTMBHOIO 3f1EMEHTA.
- PepaktnpoBaHune pasMepoB KOHCTPYKTUBHOMO afieMeHTa.

MosiBunack BO3MOXHOCTb CO3aBaTh Ycs108Hoe 0603HaYeHUe ceapHO20 wea B MOLENN.
CospaHHoe ycnoBHoe 0603HavYeHe CBApHOIO LWBa MOXET ObiTb NepenaHo B YEPTEXK.
Takke B yepTex MoxeT ObiTb NepeaaHa AnnHa CBapHOro LBaA.

focTynHel criegytowwme cnocobbl co3aaHns yCnoBHOro 0603HavYeHns B Moaenu:

- [Ilo 2paHsiM — noo4epeiHO yKa3bIiBaKOTCA rpaHn NepBoro 1 BTOPoro obbekra Ans
NOCTPOEHUA MeXay HAMWN CBapHOrO LLIBA,;

- [Ilo pebpam — LLIOB CTPOUTCH NO yKa3aHHbIM B Mogenu pebpawm;

— [lo moykam — B yka3aHHOW TOYKe rpaHy co3gaeTcs ycrioBHoe obo3HaveHve
KOHTaKTHOW CBapKu.

O6o3Ha4eHne cBapHOro LUBA, TaK e Kak 1 npu paboTe B YepTexe, 3agaeTcs B guanore
napameTpoB WwBea. [JoCcTynHbl creayoLwme TUnbl LUBOB:

- CmaHOapmHbIl Wos;

- HecmaHOapmHbIl wos.

B paspen Pedakmop pnobaeneHa komaHga MHghopmayust o weax. OHa nossonseT
NonyYnTb CBEAEHMSA O OANMHE LWBA M Macce HannaBneHHoro metanna. Komanaa
NPMMeEHMMa K TPEXMEPHbIMU MOAENSAM, coaep KaLlMM CBapHble LUBbI, U YepTexam C
accoumaTmMBHbIMM BUAAMM TakMx MOAENeNn.

Macca HannaBneHHoOro MeTanna paccynMTbiBaeTCa No NIIOTHOCTU M Nnowaaun nonepevyHoro
ceyeHus WwBea nMbo No 3agaHHOM Macce NOroHHOro MeTpa LWBa.

MNoTHOCTbL HanNnaBNAEMOoro MeTarnna MOXeT ObITb BblOpaHa 13 cnpaBOYHUKA
Mamepuansl u CopmameHmbI UnNn BBeAeHa BPYyYHy0. Mnowaab nonepevyHoro ceveHuns
WwBa MoxeT BbITb paccumTaHa B gvanore lMapamempbl ceapHO20 wea v BBeaeHa
BPYUYHYIO.

B komaHay KoHcmpykmueHbie aneMeHmbI ceapHbIX weoe AobaBrieHa BO3MOXHOCTb
BbiOOpa NapamMeTpoB KOHCTPYKTMBHOIO afieMeHTa Mo yka3aHHOMY B LOKYMEHTe
0603HaYeHN0 CBapHOrO LLBA.

B komaHae Pedakmop KOHCMpPYKMuUeHbIX 35ieMeHmoe fobaBneHa BO3MOXHOCTb
OYMCTKM 06GNacTM BHYTPU KOHTYpa HecTaHaapTHOro ceapHoro wea B cootBeTcTBum ¢ FOCT
2.312-72.

,D,J'IFI NPEepPbIBUCTOrO LWBa NosABuIiiaCb BO3MOXHOCTb N3SMEeHEeHUA HanpaBneHNUA NOCTPOEHUA.
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10.

11.

12.

13.

14.

B cTpoky cocTosiHusi aguanora Beogda napameTpoB CTaHOapTHOro WBea AobaeneHa
MHpopMaLMs O TUMe LWBa U cnocobe cBapKu.

B aonanorax Beoga napameTpoB CTaHD,apTHOFO 7 HeCTaHD,apTHOFO LLBa Ha Cnnckax tuna
wiBa I'IpaBOI7I KHOMKOW MbILLM BbI3bIBAKOTCA KOHTEKCTHbIE MaHeNun Bbl60pa TuUna LwBa.

B ananorax NpUNoXeHna Ha Cnnckax napameTpoB ABONHLIM LLIENTYKOM HpaBOVI KHOMKU
MbILLW Bbl3bIBAKOTCA KOHTEKCTHbIE MEHIO Bbl60pa 3Ha4YeHnA napameTpa.

B Ha6op nepemMeHHbIX 0b6bekTa 0603HaYeHs CBapKn B Mmogesn no6aBneHa nepemMeHHad
MaccChbil.

VMcnpaBneHbl HangeHHbIe OLLINMOKM.

O6opydoeaHue: Pazesepmku

1.

3.
4.

B npunoxeHne gobasneHsbi:

—  TPOWHWK, TUN 4;

—  TPOWHWK, TUN 5.

B komaHoe Omeod cocmaeHoU nosisunack onuua Coszdaseamb JluCcmMoebiM MeJsioM.
Ecnu oHa BknoYeHa, To Modenb 0TBOAa CO3AaeTCsi C UCMONb30BaHNEM JTUCTOBbIX
oriepauun, a ecnm HeT, TO C UCNONb30BaHNEM NOBEPXHOCTEN. Pa3BepTka O0TBOAA CTPOUTCS
TakuMm obpa3som, YTobbl NnepeceyveHnst NPU CTbIKOBKE Obln NCKMHOYEHbI.

MosiBMNacb BO3MOXHOCTL 9KCNOPTa AaHHbIX B oopmaTt Anst ctaHkos ¢ UMY,
VcnpasneHbl HanaeHHbIe OLUNOKMN.

O6opydoeaHue: MemannokoHcmpykuyuu

1.

2.

B komaHgax lNMnacmuHa v pynna omeepcmutl NosiBUack BO3MOXHOCTb 3agaBaTb
hopmoobpasyoLLy0 reOMEeTPUI0 NPY NOMOLLM MOSIb30BaTENbCKOro 3CKM3a.

MosiBunack komaHaa Cozdame Yyepmexxu ons Mpodgpuned, MnacmuH u Pebep

)ecmkocmu. OCHOBHbl€ BO3MOXHOCTM KOMaHAbI:

— OObekTbl 4Na co3gaHus YepTexen MoryT 6bITb BblibpaHbl kak B [lepeBe mogenu, Tak u
B rpacmyeckon obnacru.

— HanpasneHune anemeHTa B KOHCTPYKLMN MOXET HEe COBMagaTh C HXU C OOQHOM U3 Ocen
CUCTEMbI KOOpAMHaT. HecMoTpst Ha 3TO, BUAbI 3NEMEHTa B YepTexe 6yayT KOPPEKTHBI.

- Tlpwu co3gaHnm YyepTexa macwTtab Bnaa BbibMpaeTcsa aBTOMaTMyYeCcKkM B 3aBUCMMOCTH OT
rabapuTtoB ceyeHunsa anemeHTa. Npn HeobxogmumocTn foOaBnATCA paspbiBbl BUAA.

— 3a oavH ceaHc paboTbl KOMaHAbl MOXeT BbITb CO34aHO HECKOSIBbKO YepTeXeN.

Co3gaHHble YepTexun ANEeMEHTOB aBTOMaTMYECKM NOOKIIOYAKTCA K COOTBETCTBYIOLLMM

ob6bekTam crneumdukalmnm B TpEXMEPHON MOAENU KOHCTPYKLMW.

MosiBunace komaHaa CkpyasieHue. [103BONSET CTPOUTL CKPYINEeHNa Ha npodunsix,

nnacTnHax n pebpax XXeCcTKoCTH.

MosiBunack KomaHaa CneyuanbHas pa3desika, npegHasHavyeHHas ans BbINOSIHEHUS

pasgernku getanemn, NpUMbIKaLWmMX K CTanbHbIM ropavekaTaHbim yronkam no FOCT 8509—

93 n rOCT 8510-86, asytaspoBbiM 6ankam no NOCT 8239-89 un weennepam no FOCT

8240-97. Paspgernka BbINOSHSAETCA B COOTBETCTBMM C TpeOOBaHMAMM K Npohnnsam

Aetanen, NPUMbIKaIOLLMX K NPOKaTHbIM NPOdUIIAM B CBAPHbIX KOHCTPYKLMSAX.

B napameTpax o6beKTOB NosiBMNack BO3MOXHOCTb YNpaBnsaTb CO3A4aHMEM OOBHEKTOB

crneumdukaLmm, a Takke BO3MOXHOCTb CMeHbI pasaena cneumdukaumm.

B koMaHgax nocTpoeHuns NnacTuH u Npodunen nosiBunacb BO3MOXHOCTb Bblbopa LeHTpa

TSDKECTU CeYEHMS B KAYECTBE MO3NLMOHUPYIOLLIEN TOUKM.

B accounaTtnBHOM Buge ¢ MOAenu Tenepb MOXHO CO34aTb NPOEKLMIO HE BCEW

KOHCTPYKLUUK, a MPOU3BOSIbHO BbIOPAHHOIO Tena unmM KOMNOHEHTA.

KomaHgbl ®acka v IMa3 Tenepb MOTryT NPUMEHSATHCA K pebpam KeCTKOCTU, MOCTPOEHHbLIM

NPy NOMOLLUM cneumanbHbliX KoMaHg npunoxeHnss O6opyaoBaHue:

MeTasNMOKOHCTPYKLUN.

HopaboTaHa komaHaa Cmbikoeasi pa3dersika:
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10.

11.

12.

13.

14.

15.

- peanu3oBaHO aBTOMaTMYeckoe OOTArMBaHWe pefakTupyemoro npoduns oo
¢dopmoobpasytoLLero,

- B KayecCTBe KaK pedaKkTUpyemMoro, Tak u (oopmoobpasyroLero oGbekTa Tenepb MoryT
MCNONb30BaTbLCS NNACTVHbI U pebpa KEeCTKOCTHU.

[ns nonen BBoga NnapaMeTpoB Tenepb MOXET UCMNOSb30BaTbLCS reoOMeTPU4eCKUn
KanbKynaTop.

Mpu BbINONHEHNN KOMaHAbl Pebpo )ecmkocmu Tenepb MOXHO yKa3blBaTb 0ObEKTbI
MOAENn, onpegensawwmne pasmepsl pedpa.

B kauecTBe rpaHuubl B KOMaHae YceyeHue/yOnuHeHue Tenepb MOXET UCMONb30BaTbCA
NMOBEPXHOCTb MPOM3BOSIbHON hOpMbI (paHee rpaHmua morrna ObiTb TONBKO NITOCKON).

K npounam KOHCTPYKUMM Tenepb BO3MOXHO NpuMeHeHne koMaHabl Packa.

Ecnn B komaHgax, rae ncnonb3yetcs MexaHnam [No3nuVoHNPYOLLMX TOYEK, HaXaTb U
yaepxuBaTtb knasuwy <[lpobes>, 70 MMo3MumMoHMpyoLLne ToUkn BblIbpaHHOro obbekTa
OCTalTCA aKTMBHLIMU AaXe B Criyvae, Korga Kypcop nepexoauT Ha Opyron o6bekT.

B kauecTtBe hopmoobpasytoLero ceveHmsa Nnpodunsa Tenepb MOryT UCMNOMb30BaTbCS
oparmMeHTbl U3 NONb30BaTENBLCKOM BMBNMOTEKM anemMeHToB (thann ¢ pacumpeHvem kle).

lMpunoxeHue Tpy6onpoeods! 3D

MpunoxeHne NonHocTbio NepepaboTaHo. HoBasi Bepcusi NpUnoXeHns HasbiBaeTcs
O6opydoeaHue: Tpybonpoeodbl; ms arina npunoxennss — Pipeline.rtw.

BHaumanue!!! MNpexHsa Bepcus npunoxexus, Tpy6onpoeods! 3D (nva cdanna —
Piping.rtw), ocTaeTcsl B KOMNNeKkTe NnoctaBkn. Ee pekomeHayeTcsa ncnonb3oBaTh TOMBKO
ANs nogaepXkm mogenen Tpyéonpooaos, BoinofniHeHHbIX B KOMIMAC-3D Home Bepcum
16 n 6onee paHHUX.

MpunoxeHne O6opydoeaHue: Tpybonpoeodbi NpeaHa3HaYeHO Ast NPOEKTUPOBaHUSA
pa3BeTBMEHHbIX cMCcTeEM TpybonpoBoaoB. OCHOBHbIE OTNINYMSA HOBOW BEPCUM MPUINOXKEHNUS
OT NpPEXHEMN:

- B npouecce nocTpoeHuss TpaekTopumn Tenepb aBTOMaTUYECKN CTPOUTCSI U Cam
TpyOONpoBOA; €ero napameTpbl 3a4alTCs Ha cneynanbHon naHenu. B npunoxeHun
Tpy6onpoeodn! 3D TpeboBanocb 0TAENbHO CTPOUTL TPAEKTOPUIO, a 3aTeM — TPYObl
Ha Hen.

- B 3aBUCUMOCTM OT KOHUrypaL MM TPAaeKTOPUM BbINOSHAETCSA aBTOMATUYECKMIN NoA0Oop
aetanen Tpybonposoga. Hanpumep, B MecTe NoBoOpoTa TPAEKTOPUN aBTOMaTUYECKM
pa3meLlaeTca oTBog unu crmb TpyObl, a B MecTe nepeceveHus Tpyb nossnsaeTcs
TPOVHUK Unn Bpeska. bnarogapsi aTomy BpemMs NnoCTpoeHus TpybonpoBoaa
3HAUUTENbHO COKpaLlaeTcs.

- TpybonpoBog oTobpaxaetcsa B [lepeBe moaenu otTaenbHbIM 06BHEKTOM, YTO AenaeT
HaBurayuto no npoekty 6onee ynobHon. Beibop Tpyb 1 anemMeHToB He OorpaHu4eH
Tpemsa Tunopasmepamm (Dy 20, 50 n 150), kak 370 ObIfIO B NpURIOXeHUN
Tpy6onpoeodni 3D.

- [ns pasmeLLeHnst 3NeMeHTOB B NPOLECCE NOCTPOEHMS TPyOONpoBoAa MCNoNb3oBaHNe
KomMaHA conpsikeHunn ns 6asosoro dyHkumMoHana cuctembl KOMIAC-3D 6onblue He
TpebyeTca. QnNemMeHThbl pa3MeLLanTcs NPY MOMOLLN «MAarHUTHbIX COMPSKEHNNY
OpUEHTaLMsA ANeMeHTa onpeaensieTcs aBToOMaTuyYecky nNpu NnoaBeaeHUN ero K Touke
BCTaBKMU.

Banbil u MexaHu4Yyeckue nepedaqyu

"eHepauna TpexmMepHbIX Mogenen

- [lepepaboTaH moaynb reHepaumm 3ybuaTtbix BeHLOB, bnarogapsa yemy 3ybuyatble
BEHLbI Tenepb cTpositcst 6onee yem B 10 pas GbicTpee.

- PaspabotaH moaynb reHepauum reoMeTpuyeckn KOPPEeKTHbIX Mogenen 3ybyaTbIix
BEHLIOB YepBsYHbIX konec. Moaynb peanuayeTt yHUKanbHyt0 METOAMNKY MOCTPOEHUS,
nMUTUpYIoLLYto 3y6odpesepoBaHue.
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PaspaboTtaH Moaynb reHepaumm reoMmeTpmuyeckn KOPPEKTHbIX MoAEeNen KOHUYECKMX
KpYroBbIX KOMec ¢ KpyrobiM 3ybom. Moaynb peanusyeT yHUKanbHy0 METOANKY
NOCTPOEHUS, rapaHTUpytoLLyto cobupaemocTb nepegayn — 6e3 B3ammonepeceyeHnn u,
Kak NnpaBuIio, yaooBneTBOpUTENbHOE pacnofioXeHne MrHOBEHHOM NMOLLAAKN KOHTaKTa.
PaspaboTtaH Mogynb reHepaummn peannuctnyHon pesbbbl BCex TMNoB, obecneyvmBatoLLmi
NOCTPOEHME He TONMbKO Npodunen, HO 1 Bbixofa pesbo.

B Moayne reHepaumm mogenen KOHMYECKUX Koec ¢ KpyrosbiM 3yOom BBeAEHA
BO3MOXXHOCTb YrpaBfieHNs NONoXeHMeM CyMMapHOro NATHa KOHTakKTa 3a cyeT
N3MEHeHMs NapaMeTpoB Nlokanusauun. 3HavyeHnsa Ko3aPULUNEHTOB floKanusaumm
YyCTaHaBNUBAKOTCS BPYYHYHO B Nosib3oBaTesibckom dpanne Shaft3D.ini.

MepepaboTaH MexaHM3M reHepaunm Modenen YepBaKoB: TeNepb A1 BCEX BapuaHTOB
dopmupyeTca oceBorn Npodusb 1 reHepauns OCyLLIECTBIIAETCA N0 O4HOMY MPUHLMMY.
O6ecneveHa reHepaumsi Mogernen YepBsiuHbIX Konec TunoB ZI, ZN1, ZN2, ZN3, ZT1,
ZT2 (paHee — TonbKO Tuna ZA).

B mogensax obecneveHa reHepauus BbIXo4oB Npodhunnen 4epBskoB (BCEX TUMOB) NPU NX
Hapes3aHun Ha Bany.

PaspaboTtaH Mogynb reHepaLmm reoMmeTpuyeckn KOPPEKTHbIX Modernen 3yb4aTtbixX
BEHL0B rnobonaHbIX YEPBSKOB N YePBSIYHbIX KOSec.

PaspaboTtaH Mogynb reHepaLmm reoMmeTpmuyeckn KOPPEKTHbIX MoAeNen 3Be304eK 1
LEBOYHbIX KOSEC LIeBOYHON nepeaayu.

Pa3paboTaHbl MOOyNu reHepaLmm reoMeTpuHeCKN KOPPEKTHBIX TPEXMEPHbLIX MOAENEN:
— LWUeCTepeH unnuHapuyeckon 3ybyaTon nepegadm ¢ 4acoBbiM Npodunem,

— 3BE3404€EK M LIEBOYHbBIX TPMOOB LLEBOYHOM YaCOBOWN nepenayu.

PaspaboTaH dyHKunoHan dopMmnpoBaHns pe3bboBbIX XBOCTOBUKOB C BHELLIHEN
MeTpuyeckon pe3bbon HenocpeacTBEHHO B TpexMepHon mogenu. MNMpuHumn Beibopa
pe3bbbl 1 ee napameTpoB NOSHOCTLIO 3aMMCTBOBaH M3 Ananora co3fgaHusa pessobl B
npunoxexHun Basnbl u MexaHu4deckue nepeda4qu 2D.

PaspaboTtaH Mogyrnb reHepaLlmn reoMmeTpuyeckn KOPPEKTHbIX MoAernen NnoCcKNxX Konec
nnocKouMnMHapuyeckon 3ybyaTon nepegayn.

HopaboTtaH Moaynb reHepaumm reoMmeTpuYeckn KOPPEKTHbIX MOAENEeN LecTepeH
KOHMYECKOM nepeaayn ¢ KpyroBbiM 3y0oM. 3MeHeH NpuHUMN HasHavyeHus
KO3(pPMLMEHTOB nokannaaumm n nx U3NYECKnin CMbICI: Tenepb OHN COOTBETCTBYIOT
yrnam KayaHusi ngeanbHoro obkaTtHoro Belpesa wectepHu. Kpome Toro, paspaboTaH
MEeXaHW3M COXpaHeHWs naeanbHOro obkaTHoro Belpesa wectepHu. CoxpaHeHHble
AaHHble aBTOMaTUYECKN UCNONb3YTCS NPU NOCNEAYHOLNX NEPECTPOEHNSX LLIECTEPHN
(nogbope koathdMUMEHTOB NokanuaaumMm Npu perynnpoBKe MONOXeEHUsA 1 pa3mepa
NaTHa KOHTakTa), 6bnarogapsi 4emy nepecTpoeHns 3Ha4YUTENbHO YCKOPSIIOTCS.

CospgaHue 4yepTexen

BBegeHo [ononHMTENBbHOE NOCTPOEHME AN KOHUYECKOW nepeaayn ¢ KpyroBbiMm
3yObAMN — M3MEPUTENBHOE CeYeHMe.

Tenepb 3agaHve gnameTpa pe3bbbl BO3MOXHO HENocpeaCTBEHHO B Ananorax
penakTMpoBaHusl NnapamMmeTpoB pe3bobl.

YcoBepLUEHCTBOBaH NpoLEeCC NOCTPOeHUs npodunen pesbbbl: fopaboTaHbl BIHOCHbIE
3NneMeHTbl ¢ Npochmnsamn pe3bobl.

PaspaboTaH dyHKUMOHan nocTpoeHnst npotodek ans ynopHon (FOCT) n kpyrnomn

(DIN 405) pesbb.

MosiBnnack BO3MOXHOCTb CO3[4aHUSA BbIHOCHbBIX 35IEMEHTOB C NPOUNAMN NPOTOYEK
noga Bbixon pe3bboobpasytoLlero MHCTPYMeHTa, B TOM Y1cre ANns MecTa nog yCTaHOBKY
KPYrron LnvMueBoKr ramku u CTONOpHON MHOronanyaTon wanobsl.

MosiBunack BO3MOXHOCTb CO3[aHUS BbIHOCHBIX 9NIeMEHTOB € NpodunieM KaHaBku noj
A3bIYOK CTOMOPHON Wanbbl Ans MecTa Nog YCTaHOBKY KPYIiOW LWNLEBOW ranku n
CTOMOPHOM MHOrofan4yaTomn wanobl.

MosiBunacbk BO3MOXHOCTb MOCTPOEHNS MPSAMOYTOfIbHOW BHELLHEN U BHYTPEHHEN
pe3bbbl. [laHHbIN BUA pe3bbbl He cTaHa4apTM30BaH; 6a3a AaHHbIX Anga Hee Gbina
paspaboTaHa ncxogs ua npakTuyeckoro onbita. Bece BbibpaHHble 13 6a3bl napameTpbl
OaHHON pe3bObl MOryT OblTb M3MEHEHbI NOMb30oBaTeNeM (anameTp, war, paboyas
BbiCOTa Npodumns), a cama pesbba MoXeT OblTb Kak MPAMOYrofnbHas, Tak U KBagpaTHas.

92



MosiBunachk BO3MOXHOCTb MOCTPOEHNS MOLYMNBHOW U MUTYEBOWN BHELLHEN U BHYTPEHHEN
pe3bbbl 4N X040BbIX BUHTOB. [JaHHble BUAbl pe3bb He CTaH4apTM30BaHbI;
NPUMEHSIOTCA B y3nax MmeTannopexyliero obopynosaHus. JONONHNUTENbHO ANS 3TUX
pe3bb obecneyeHo NOCTPOEHNE BbIHOCHbBIX 31IEMEHTOB C Npodunnem pesbobl.
MosiBunacbk BO3MOXHOCTb MOCTPOEHNS HECTAHOAPTHON METPUYECKON U
TpanewuenaanbHON BHELWHEN U BHYTPEHHeN pe3bbbl. HecTaHaapTHbIMKM 4ns
MeTpUYecKon pe3bdbl MOryT ObITb AMAMETP M Lar, a Ans TpaneuengansHon — nobble
napameTpbl (aMameTp, war, paboyas BblcoTa Npodunsa n yron npoduns pesbonol).
PaspaboTaHbl 1 4OCTYMHbI 4NS NPOCMOTPa B Ananorax cosgaHnst pe3sdbl cneayowime
CCbIfIOYHbIE AOKYMEHTHI :

MBC 001-2015. Pasamepbl NpOTOYEK AN HAPY>KHOW 1 BHYTPEHHEN YNOPHOW pe3bibl,
BC 002-2015. Pasmepbl NpOTOYEK OS5 HAPYXKHOW N BHYTPEHHEN KPpyrion pesbbbl,
BC 003-2015. MNpsamoyronbHasa v kBagpaTHas pe3bba. Pasmepsl,

BC 004-2015. O603Ha4eHns pe3bbbl Ha YepTexax.

Mpy NOCTPOEHNN KaHaBOK Mo CTONOPHOE KOMbLO AnaMeTp LMNUHOPUYECKON CTYMNEeHU
fonbLue He NPMBOANTCA aBTOMATUYECKU K YCITOBHOMY AnameTpy CTOMOPHOro Konbua. B
6a3bl AaHHbIX A5 CTONOPHbIX KONeL, BKIYEeHbl MUHUMAarIbHbIE U MaKCUMarbHble
OnameTpbl LUANHOPUYECKON CTYNEHU, HA KOTOPbIE OHM MOTYT YCTaHaBNMBaTbLCS.
MosiBuNack BO3MOXHOCTb NOCTPOEHMS BHELUHUX W BHYTPEHHMX 3BOSIbBEHTHbIX LUNLIEB
no OCT 1.00086-73 (aBMaunoHHas NPOMbILLNIEHHOCTL). cnonb3yemble nons gonycKoB
1 o603HavYeHMs WNMLEeB Ha YepTexe 1 B Tabnuue napameTpoB — no atomy xe OCT.
MosiBunack BO3MOXHOCTb pasdefnibHOro 3agaHns pacok y YepBsYHOro Koreca u
oTpaboTkn CMTyaumn BbIXOAa Bblpe3a YepBAYHOro Korieca Ha coceiHme CTYNeHu.
MosaBunnacbk BO3MOXHOCTb NOCTPOEHMUSI BEIHOCHOMO 3fIEMEHTa ¢ npodunem yepssika ZA.
lMocTpoeHme BbINOMHAETCH AN ABYX BapMaHTOB CEYEHUN: OCEBOE U HOPMarbHOe.
YcoBepLLUEHCTBOBAHO NOCTPOEHNE KOHUYECKMX LeCTepeH: A00aBnNeHo CKpyrneHve B
CTyNeHbKe nepexoaa Ha LMIMHOPUYECKYIO CTyneHb Ha 0BbpaTHOM KOHyce M hacka Ha
CTyneHbKe nepexoaa, a Takke BO3MOXHOCTb 3afjaHus BENnYMHbI cpesa 3ybbeB Ha
BHYTPEHHEM TopLe 1 6a3oBor noBepxHOCTH (ba3oBasd NOBEPXHOCTb Npw Bbibope
BblaenseTcsa usetom). MNMpu narotoBneHnn wectepHn 6azoBast NOBEPXHOCTb
Heobxoauma 4118 YCTaHOBKM 3aroTOBKM Ha onpaBke 3y6ope3Horo craHka u ans otcyeTa
Hanagku yCTaHOBKM 3yb6ope3Hom ronoBku, a npu cbopke 6asoBasi MOBEPXHOCTb CAYXUT
6a3on onsa perynupoBKy 3aLensieHuns.

PeanunsoBaH dyHKLMOHAN NOCTPOEHMS Bbixoaa 3ybope3Horo MHCTpyMeHTa (dpes) Ha
Ban-LWeCTEPHSX ANs umnuHgpudecknx 3ybyatbix nepegad. [JaHHoe nocTpoeHne
OOCTYMHO Takke B Modenu.

KaHaBka nog BbIxoA WindoBanbHOMo Kpyra Tenepb MOXeT ObiTb MPOM3BOIIbHOW
WwnpuvHbl (3T0 gonyckaet FOCT 8820-69).

MosiBunack BO3MOXHOCTb M3MEHEHUS popmaTa nmcTa yepTexa HeNnoCcpeaCcTBEHHO U3
MEHI0 NpuUnoxeHnsa Basnbl u MexaHu4vyeckue nepedayu 2D.

[lopaboTaHbl BbIHOCHbBIE 3NIEMEHTLI OCHOBHOM M YNPOLLEHHOW 3aThINTOBKN 3yba:

— BbIHOCHbIE 3rIeMeHTbI caenaHbl 60nee KOMNaKTHbIMY;

- wpundT obo3HaveHnsa BMaa 1 paspesa npuseneH B cootsetcteme ¢ FOCT 2.316-68;
— OnA yrnoBbiX pa3mepoB AobasneHbl NpeferbHble 3HaYeHus.

[lo6GaBneH BbIHOCHON 3NEMEHT C CeYEHMEM KaHaBKW Nog, cTonopHble konbua no FOCT
13940-86 n TOCT 13942-86.

Cnyu4awm, Korga Ha KOHUYECKUX LIEeCTEPHAX Manoro gnameTpa LUNOHOYHbIV na3
npopesaeT KOHYC NOAHYTPEHUs Unu Aaxe 3y6 wecTepHu Tenepb UCNPaBsTCA
aBTOMaTMYECKU U He TPeBYIOT py4yHOM AopaboTkM YyepTexa u Mogenu.

B cuTyauum, korga Ha KOHUYECKMX LLUECTEPHSX QuaMeTp crieaytoLllen 3a KOHYCOM
NOAHYTPEHNSA LUNNHAPUYECKON CTyneHu Obin Bonblue gunameTpa OCHOBaHUSA
NoAHYTPeHUs, nony4vanacb HECTbIKOBKA CTyrneHen. [1na ncknwoyeHns atoro gobasneH
elle oavH BapuaHT OTPUCOBKKU. B 3ToM BapraHTe ykasbiBaeTcsi He rnyOGuHa KOHYCHOro
noaHyTpeHus, a obwasn rnybuHa BMecTe C LMNMHAPUYECKOW CTYMNEHbIO N ee AMaMeTp.
ConpsikeHne KOHyca CO CTYNEeHb0 CTPOUTCS aBTOMaTUYECKU.

[na koHn4ecknx npamodyobix nepeday gobasneHbl JONONHUTESbHBIE ANIEMEHTHI:

- BuA 3yba c ykasaHnem pasmepa 40 N3MEepPUTENBHOIO CeYeHus,
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- npodunb 3yba B U3MEPUTENIBHOM CEYEHUM C YKa3aHNEM KOHTPOSbHbIX pa3mepoB
3yba.
OnTMMmnanpoBaHbl pasmMepsl Tabnuy NnapameTpoB, 6narogapsa Yyemy Tabnuubl ctanm
Bbornee KOMMNaKTHbIMMU.
lMocTpoeHmne BLIHOCHOIO afieMeHTa C Npodunem Yepesika B OCEBOM CEYEHUN
BblNoNHAeTcs Ans Yepsskos Tuna ZIl, ZN1, ZN2, ZN3, ZT1, ZT2 (paHee — TONbKO Ang
Tuna ZA).
MocTpoeHne rmobonaHoro YepBska ¢ anemeHTamm odopmreHus (tabnuua
napameTpoB, MECTHbIN pa3pe3 ¢ NPodureM, BbIHOCHOW 3fIEMEHT C Npoduiem
YyepBsika, CXxema pa3BepTKU BUTKA Ha pacyeTHOM rnobovae yepsska). Mpu aTom
KOHTpONupyemble napamMeTpbl B Tabnuue napaMmeTpoB (genuTenbHasn TonwmHa no
XOpAe BUTKA, BbICOTa A0 XOPAbl BUTKA) aBTOMATUYECKN YTOYHAIOTCA Nocne
dopMMpOBaHNS TPEXMEPHOM MOAENMN.
[MocTpoeHne rnobomaHoro YepBAYHOro Koreca ¢ anemeHTamm odopmnenus (Tabnuua
napameTpoB, BbIHOCHOW 3f1IeMEHT C Npodunem 3yobeB YEPBAYHOIO Koreca B OCEBOM U
HOpManbHOM ceyeHun). Mpu 3TOM KOHTPONMpyemble napameTpbl B Tabnuue
napameTpoB (genuTenbHasa TonwuHa 3yba no xopae, BbiCoTa 4O XOPAbl) YTOUHATCSA
nocne opMmMpoBaH1a TPEXMEPHOWN MOAENN.
Mpn NOCTPOEHMUN LUNTMHOPUYECKOTO YEPBSAYHOrO Kofneca AOCTYNHO NOCTPOeHne
BbIHOCHOTO 3nieMeHTa ¢ npodunem 3ybbeB YePBAYHOIO Koreca B OCEBOM U
HopMarnbHOM cedeHnn). [pu 3TOM KOHTpONMpyeMble napaMmeTpbl B Tabnvue
napameTpoB (genuTenbHas TonwmHa 3yba no xopae, BbicoTa 40 XOpAbl) YTOUHAKTCA
nocne dopMnpoBaHns TPEXMEPHOMN MOLESN.
Peanu3soBaHa aBTOMaTMyeckas nepegadya o603HavyeHUsa N HaMMEHOBaHUA N3 YepTexa B
TPEXMEPHYIO MOAENb NPU €€ reHepaumu.
PeannsoBaHo NocTpoeHne n3obpakeHnst 3Be3404KM LLIEBOYHOWN Nepeaayn ¢
anemeHTamm ocopmrieHms (Tabnuua napameTpoB, BbIHOCHOW 3NEMEHT € Npodunnem
3ybbeB).
PeannsoBaHo nocTpoeHne n3obpaxxeHnsi LLeBOYHOrO Koreca LIeBOYHOW nepenaydn ¢
anemeHTaMmyn ogopmrieHns (BbIHOCHOW 3NEMEHT C OTBEPCTUSIMU MO, LIEBKM).
O6ecneyeHO NOCTPOEHME pPa3MepoB Ha BLIHOCKE C MPOdMIEM 3BE340YKMN LIEMHON
nepegauu.
Mpn NoCTpoeHMn HeCcTaHAAPTHBIX NPSIMOOOYHBIX LUNMLEB TENEPb MOXHO
pedaktupoBaTb Ntobble NnapameTpbl, onpeaensowmne Nx reoMeTpuio.
BBeneH dyHKUMOHAN NOCTPOEHMS KAHABOK M NOCAA0YHbIX MECT MOA KonbLa
pe3nHoBbIe YNNOTHUTENBHbIE Kpyrnoro cedeHnst no FOCT 9833-73.
dyHKUMoHan noctpoeHus Konbyeebix omeepcmut nepepaboTaH B oyHKUMOHAN
Bbipe3bl no kpy2oeomy maccuegy. [ToOMUMO KpyribIX OTBEPCTUN, OOCTYMHbI
CEerMeHTHble Bblpe3sbl. [1pn 3TOM Kpyrnble OTBEPCTUSE MOTYT OblTb NOCTPOEHBI B Pa3HbIX
BapuaHTax (c packamu, ¢ pe3bboMn, rnyxme, ¢ LEKOBKOM — Bcero 32 kombuHaumm), a
TaKke C HEHyNeBbIM 3HA4YEHUEM yrria Ocu NepBOro OTBEPCTUS.
Ho6aBneHa BO3MOXXHOCTb NMOCTPOEHUSA HAPYXXHbIX U BHYTPEHHUX 3BOSIbBEHTHbIX LUINL,
cornacHo DIN 5480-2006.
Pa3mepbl Bana Tenepb CO34al0TCs B TOM Xe BUae 4Yeprexa, Yto u nsobpaxeHue Bana.
CneumanbHble BUAbl C pasmepamu 6onblue He hopMUpyoTCS.
Ecnu paamepbl, aBTOMaTM4YeCKM NPOCTaBMEHHbIE NPU CO34aHUKN CTYNEHN C pa3Mepamu,
ObINN OTpeaakTMpOBaHbl BPYYHYIO (HanpyumMep, Nosnb3oBaTernb U3MEHUN
MEeCTOMNOSOXeHNe pa3mMepHOn HaANUCK, TOYKN NPUBA3KU U NPOY.), TO 3TN N3MEHEHUS
COXpaHATCA NpY NEPECTPOEHUN N300paxeHns Bana, B TOM Y1crne nocne
pefakTMpoBaHusa Opyrux ctyneHen n nobaeneHnsa HoBbIX. MoTeps Nonb3oBaTENbCKON
HaCTPOVIKU pa3mMepoB MOXET NPOM3ONTN TOMBKO B pesynbTate 3Ha4YMTeNbHbIX
M3MEHEHU NapamMeTpoB TON CTYMNEHU, K KOTOPOWM OHU MPOCTaBIIEHbI.

Pac4yeTbl MexaHn4eCcKunx nepenav

B pacueT KoHn4eckow nepeaayn ¢ KpyroBbiMu 3yObsiMv BBE,EH pacyeT yrna HakroHa
3ybbeB ANs pagvanbHO-CNMparnbHbIX Konec.

N3meHeH anroputm pacyeTa yrnoB HaknoHa 3y6beB B BUHTOBOW 3BOMbBEHTHON
3ybuarton nepegadve.
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MonHocTb NepepaboTaH MOAyNb pacyeTa 3ybyaTo-peMeHHOn nepefayu:
AKTyanuanpoBaHa MeToauKa pacyeTta nepegay u NPOEKTUPOBAHUSA LLUKMBOB. AKLEHT
cAenaH Ha pelUeHUn 3a4a4n KOHCTPYKTOPCKOro NPOEKTUpPOBaHUA — OT
MEXLEHTPOBOro pacCcTosiHMA nepefaydn 1 yncrna 3yobeB LIKMBOB K NOAB0OPY peMHS.

- Bbibop 3ybuaToro pemHs moxeT 6biTb ocywecTneH kak no OCT 38 05114—76, Tak u
no katanory cpupmbl Optibelt (FTepmaHusa; www.optibelt.com). JoctynHo 10 Tvnos
pemMHel (U3 xroponpeHa 1 nonvypeTaHa, pasHom NPOYHOCTM U pasHON reoMeTpumn —
C TpaneuenaanbHbIM U NONYKPYrnbiM Npodunem).

- 3apaHue yncna 3ybbeB peMHsi B reOMEeTPUYECKOM pacyeTe MOXET OCYLLECTBATLCS
Kak nytem Bblbopa no HopmaTuBHOMY AoKyMeHTY (katanor Optibelt unn OCT), Tak n
nyTem BBOAA NPOM3BOSBbHOrO («NoA3aka3HOro») 3Ha4YeHust C COXpaHeHNEM B
nonb3oBaTeNbCKON Oa3e AaHHbIX.

- [o6aBneHbl NPOYHOCTHON NPOBEPOYHbLIN N NPOEKTHLINA PaCYEeThI.

- WcxogHbiMy gaHHbIMUM ANsi NPOEKTHOro pacyeTa sSBNSATCA: 3HavyeHne Tpebyemon
MOLLIHOCTM, YacToTa BpaLLeHUs Manoro LWKMBa, NpeaBapuTesibHble 3Ha4YeHus
MEXLIEHTPOBOIo PacCTOAHNA N NepefaToyHoro Yncna, KoauumneHT AHAMUYHOCTH
Harpy3km n HopmMaTUBHbIA UCTOYHMK nogdopa pemHen: OCT 38 05114—-76 nnn
KaTanor Optibelt.

— [Mpu BbINOSTHEHUM MPOEKTHOIO pacyeTa UMEETCA BO3MOXHOCTb OrpaHnYeHns
obnacTtu noucka, a Takke Bblibop cnocoba opmMUpoOBaHUA CriCKa ONTUMAIbHbIX
nepenav:

* 0b6wwnin cnucok anga Bcex npodunen, 4Tobbl MOXHO ObINIO HanWTKM Hanbornee
ONTUManbHbIN BapuaHT,

*  IMBO CNMCOK ONTMManbHbIX Nepeday ans Kaxgoro npoduns, YTodbl MOXHO
ObIN0 BLINOMHUTL CPaBHEHNE Nepefady ¢ pasHbIMU NPOPUIIAMM.

- PesynbTaTtom noucka siBNSeTCA pa3BepHyTbIN CNNCOK nepeaay ¢ pacyeTHbIMU
XapakTepucTukamm (reomeTpudeckne napameTpbl, JONyCKaeMasi MOLHOCTb U
obbeMm, 3aHMmaeMbIn nepegaden). CnUCok MoXeT BbITb COXpPaHEH B BUAE OTYeTa.

= [Mpu BbINONTHEHUW MPOYHOCTHOIO NPOBEPOYHOrO M NPOEKTHOrO pacyeToB ANs peMHEN,
BblIbpaHHbIX 13 kaTtanoros Optibelt, ncnonb3yoTcs AaHHbIE U METOAMKN, U3MOXEHHbIE
B MaTepuanax coupmsl Optibelt.

PacwwupeH BbiGop TMNOB 3y6Ope3HOro MHCTPYMEHTa Npu pacyeTe UUNNHOPUYECKNX

LUECTEPEH (B pasHbIX TUNaxX pacyeToB): YepBAYHasa dpesa, 4onbsk, anckosas gpesa,

nanbuesasl dopesa, 3ybopesHas rpeberka, Ylry. [laHHble 06 MHCTpyMEHTE MOryT ObITb

BblGpaHbl 13 6asbl UM BBEAEHbI BPYYHYIO A5 HECTaHAAPTHbLIX NapamMeTpoB nepegau.

OTa nHdopmaunsa 3aTem UCNONb3YEeTCs NPU NOCTPOEHUN BbIXO40B 3yH6ope3Horo

WHCTPYMEHTa B reomeTpun getanen npm obpaboTke.

B pacueT KoHn4eckon npsamo3ybon nepenaym BBe4EH pacyeT yrina CXoauMOCTU NIMHUIA

OCHOBaHuA 3yba 1 yTOYHEHO Ha3BaHWe KOHTPOMbHbIX NapamMeTpoB. [locne pacyeTta

napameTp BbIBOAUTCA B OTYET M B Tabnvuy napaMeTpoB Ha YepTexe.

PeannsoBaH BOCCTaHOBUTESbHbBIN pacyeT UunuHapuyeckon 3ybyaton nepegayn

BHeLUHero 3auenneHus. PakTudeckn Takom pacyeT npedcrasndeT cobon noabop

napamMmeTpoB 3ybyaTon napbl NPy BbIXOAE €€ U3 CTPOS (T.€. NPU PEMOHTE y3na) u

BbINOSIHAETCS HA OCHOBaHUN 3aMepOB AOCTYMHbIX Pa3MepPOB LWeCTEPEH napbl.

lMocne BBOAA OCHOBHbIX MCXOOHbIX AAHHbBIX M onpeaeneHnst cnocobos 3amepa

dopmupyeTca kapTa 3amepoB (Habop NUCTOB KapTbl 3aMEPOB U UX coaepKaHue

MEHSIETCS B 3aBUCMMOCTM OT U3BECTHbIX UCXOAHbIX AaHHbIX N U3BpaHHbIX cnocoboB

3amepa).

Mocne nonyyYeHnst AaHHbIX NO KapTe 3aMepa Nofb30BaTeNb MOXET BHECTU JaHHbIE B

COOTBETCTBYHOLLMX AManorax BBOAA.

B pesynbTupytoem gmuanore nonb3oBaTesnb, OPUEHTUPYACH HA pacHETHOE 3HaYeHne

OCHOBHOIO Llara 3auensieHus, MOXeT BbibpaTb Hanbonee nogxoadLimmn BapmaHT

coyeTaHusa cTaHgapTa Ha nepegady, Moayns, yrna npodunsa n UCXOOHOro KOHTypa.

[Mocne okoHYaTENbLHOro pacyeTa NoNb3oBaTeNb NEPEXOANT B CTaHOAPTHBIN Ananor

reoMeTpuUYEecKoro pacyeTa nepegadn, rae u 3akaH4ymMBaeT ee pacyeT.

[aHHbIn MOoaynb B HacTosLEee Bpems npowen anpobauunio B cnyx6e rnaBHoOro

mMexaHunka OCKOMbCKOro aneKkTpomMeTansypruieckoro kombuHara, rage nony4mn
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NONOXNUTENbHbBIE OT3bIBbI U Y)XKEe Hallen npakTnyeckoe npumeHeHune. Mcnonb3oBaHne
MOAYnsi NO3BOSNIIO 3HAYMTENBHO CHU3UTb BPEMEHHbIE 3aTpaThl Ha
BOCCTaHOBUTENbHbIE pacyeTbl NOA0OHbLIX Nepeaay u NOBbICUTb UX TOYHOCTb.

Ecnu npu pacueTte 3ybyaTbix Nnepegay co cTaH4apTHbIM UCXOAHBIM KOHTYPOM U
CTaHOapTHbIM MoayremM n 06paboTke 4ONOSKOM BbIICHAETCS, YTO CTaHAAPTHOrO
aonbska HeT, TO Ha 3KpaHe NOSABMSAETCA OKHO A8 Bblbopa HeCTaHAAPTHbIX A0NOAKOB
13 nonb3oBaTenbckon 6asbl. B 3TOM OKHE MOXHO BbliGpaTh HYXHbIN JONBSAK UM BBECTU
B 6a3y HOBbIN JonOsK.

PaspaboTtaH Mogynb reomeTpruyeckoro pacyeta rnobomgHbix nepegad. MNMpu atom
Kpome cTaHaapTuaoBaHHbIX TUNoB (GB u GAU), oocTyneH HecTaHOapTU30BaHHbIA TUM
GAUT — B 4epBSAKOM, Y KOTOPOro B Ka4ecTBe Npodusisi BOrHYTON HENMHENYaTon
NOBEPXHOCTU NPUMEHSIETCA Ayra OKPY)KHOCTU. BOrHyTbin npodunb Yyepsska
obecneynBaeT Gonee paBHOMEPHOE pacnpeneneHne Harpyskm Mexay 3yobsimm
Koneca, KOHTaKTUPYHOLLMMKU C BUTKaMKM YepBsika Ha Bxogde. Kpome Toro, ckpmereHue
npodunsa Yepssika NoNoXNTENbHO BMAET Ha HECYLL Y0 CNOCOBHOCTL rnobonaHom
nepegauu.

PaspaboTtaH Mogyrnb reoMeTpruyecKoro pacyeTa LeBOYHbIX Nepeaay Ha OCHOBe

PTM 31.4005-76.

B BbIHOCHOW anemMeHT ¢ NnpodunemM 3Be3404KM LienHon nepegayn aobasneHbl
pasmepbl.

O6ecneyeH aBTonogdop 3y6ope3HOro MHCTPYMEHTa NPy CMEHE MOAYNs B pacyeTe
crneaylLwwmx nepegad: LMNMHAPUYECKNE BHELLHErO N BHYTPEHHErO 3auensieHms,
peeyHas, BUHTOBas, NaHeTapHasi, opToroHanbHas, 3ybyaras rnyxas mydra.

CHSATO orpaHu4eHne Ha 3Ha4YeHe MeX0CeBOro yriia B pacyeTe KOHNYECKON
npsimo3ybon nepegayn. Tenepb MOXHO NPOEKTUPOBATbL Takne nepenadn ¢ MexoceBbiM
yrnom ot 0° go 85° (paHee ot 15° go 85°). NpoBepeHO Ha peanbHON KOHUYECKOM
nepegade c yrinom 4,5°,

Bo Bce Tunbl nepenay BBeAeHa KpaTkas AMarHoCTUKa xoda pacyeT reoMmeTpun.

My Tbl 3yb4aTblie coeauHUTenbHble: AopaboTaH anropuTm pacyeta koadpUMeHToB
CMELLEHNS NCXOQHOTrOo KOHTYpa. NMoMMMO nonyyeHns pacyeTHOro 3HadveHunss fobasneHa
BO3MOXXHOCTb Py4HOro BBOAA.

PaspaboTaH MOAyrnb reOMETPMYECKOro pacyeTa UMnMHApUYeckorn 3ybyaton nepegayn
c YacoBbIM npodumnem Ha ocHoee TOCT 13678-73.

PaspaboTaH Moayrb reOMETPMYECKOro pacyeTa LeBOYHOM YacoBOW nepenayn Ha
ocHoBe PTM 31.4005-76 n rOCT 13678-73.

B pacueTtax umnmHapu4eckmx 3BONbBEHTHbIX 3yb4aTbix nepeaay BBegeH aBTOBbIOOP
3yBOpEe3HOro MHCTPYMEHTa Npu CMeHe Moayns.

lMpoBegeHa aganTaums Moaynen pac4yeToB LNNNHAPUYECKNX 3BOSNIbBEHTHBIX 3y6yaTbixX
nepegay B ceA3un ¢ BBogom B gencteme ¢ 01.01.2017 TOCT 13755-2015 OcHoBHble
HOpMbI B3anmo3ameHsieMocTu. [epeaayun 3ybuatbie LMNMHAPUYECKNE 3BONbBEHTHBIE.
B pacuyeTax Bcex TMNOB nepeaay BBeAeH BbIOOp CTENEHM TOYHOCTU U3 MEHIO U
COrnacoBaHHbI BBOL, CTEMEHM TOYHOCTM ANSA NapHOro Koneca.

CHATO orpaHM4eHne Ha Masnbli MEXXOCEBOW Yron B pacyeTe KOHMYeCKon npsimo3ybon
nepegayn. Tenepb MOXXHO NPOEKTUPOBATh TakMe nepeaayun ¢ MexoceBbiM yriom oT 0
0o 85 rpagycos. NMpoBepeHo Ha peanbHOM U3Zenuu.

PaspaboTaH MOAyrb reoMeTpMYEecKoro pacyeTa niocKoLMInMHaApUYecKon sybyaTomn
nepegauyw.

Mpun BbIGOpEe BaprMaHTa NOCTPOEHNS KITMHOPEMEHHbIX LWKMBOB «[loabop
reoMeTpuYeCKNX NapaMeTpoB LLKMBOB» CTanu AOCTYMNHbI ANsi BbiIbOpa peMHU no
crangapty FOCT 5813-2015 (PeMHM BEHTUNATOPHbIE KNUHOBBIE U LLKUBLI ANd
apurartenen aBTomobunen, TpakTopoB U KOMOAMHOB) N PEMHU NO 3apybeXXHbIM
crangaptam DIN/ISO/ARPM/MPTA un3 katanora dupmbl Optibelt (FTepmanus). B
NPOEKTHOM M MPOBEPOYHOM pacyeTe KIMHOPEMEHHOW Nepeaayn Takke ctanm
AOCTYNHbI peMHKn no 3apybexHbim ctaHgaptam DIN/ISO/ARPM/MPTA u3 katanora
dupmebl Optibelt (FTepmaHns).
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- Peanu3oBaH yHKUMOHaN NocTpoeHnst Tabnuubl NnapaMeTpoB Ha KIMHOPEMEHHbIE
WKuBbl. [JaHHble Tabnuupbl He NPeayCMOTPEHbI CTaHAAPTOM, HO YacTO UCNONb3YKTCS Ha
NnpaKkTUKe.

— Cran gocTtyneH BbiGop TMna 3ybope3Horo MHCTpyMeHTa ansg obpaboTkm anuumknia npu
reoMeTpuUYECKNX pacHeTax LMnMHOPUYEeCcKon 3ybyaTon nepeaayn BHyTPEHHETO
3auenneHua u nnaHeTapHown 3ybuyaTton nepegaym [kerimca. B kauectBe MHCTpPyMeEHTa,
Kpome dosibsika, MoryT ObITb yKa3aHbl ¢hpe3a-ynumeka, uckoeas ¢ppesa,
nanbyeesasi ppesa v YIy. NogobHbI MHCTPYMEHT NPUMEHSIETCA Ha BbIMyCKaBLUNXCSA
B CCCP 3yb6odpesepHbix cTaHkax ans o6paboTku annumnKoB, B YaCTHOCTH,
WHCTPYMEHT TuUna ¢hpesa-ysumea ncnonb3yetcs npn obpaboTke Koco3yobix
anuumknos. [laHHOe HOBOBBEAEHME B pacyeTax No3BOoSISET CHATb OrpaHUYeHne Ha
3Ha4YeHune yrna HaknoHa 3ybbeB y NogobHbIX KOCO3YObIX Nepeaay, HaknaabiBaemoe
ncnonb3oBaHnem OonbsKkoB 1 3y6040n0eXHbIX CTAHKOB (paHee OonyCKanucb 3Ha4YeHus
okorno 15° n 23°).

N3meHeHUe KoMrsiekma rnocmaseku

B koMnnekT nocTtaBku BKOYEHO npunoxexue Wmamnbi 3D.

MpunoxeHne NO3BONSAET BbINOMHATL NPOEKTUPOBAHNE pasfaenuTerbHbIX LWTaMmoB (C
YKECTKMM CbEMHUKOM, C BEPXHUM MPUXMMOM, COBMELLEHHOIO AENCTBUSA), LUTAMMNOB
nocnegoBaTeNbHOrO AENCTBUS C COBMELLIEHNEM ONepaLnin — Kak pa3genuTenbHbIX, Tak U
dopmoobpasyroLmnx, rMbOYHbIX LLUTaMMOB.

OCHOBHbIE OYHKLMY MPUSTOXKEHUS:

- Pa3sBopaunBaHune ncxogHon getanuy B 3aroToBKy (pa3BepTKy) 1 co3gaHue LiaroB
TpaHcdopmaumn agetanb—3aroToBka.

- [poektupoeaHune nonockl. [nsa obecnedeHnst BbICOKON NPON3BOANTENBHOCTU U
SKOHOMUWM MaTepurana npuroXeHne aBTomMmaTn4eckn chopMmpyeT onTUMarbHbI
packpon — pabouyto 30Hy LWTammna.

- [lpoekTupoBaHmne nyaHCOHOB. 3aJaeTcs LWaroBoe pasMeLleHne 1 KoHdurypawums
pasaenutenbHbIX 1 opMooBpasyroLWmMX NyaHCOHOB.

- [poektupoBaHune naketa wrtamna. LieHTp gaBneHus wtamna onpegensieTcs
aBToOMaTMyecku. B 3aBUCMMOCTU OT MapkuK 1 TOMLWMHBI MaTepuana popmupyeTcs 3asop
MeXay NyaHCOHOM M MaTpuuen. YTOYHAKTCA KOHUIypaumsi U NoNoXKeHNe nyaHCOHOB.
Mpecc BbIbUpaeTCs Ha OCHOBE €ro XapakTeEPUCTMK U rabapuUTOB LWTamMna U3 cnucka
obopynoBaHus, Hanbonee YacTo UCNONb3YEMOro Ha NPeanpUATUSX.

- ABTOMaTU4eckoe popmupoBaHmne cootsetcTaytowero ECKL komnnekra
OOKyMeHTaumm, HeobxoaMmon Onsi Bbinycka wramna (TpeXMEpPHbIX MOOENEN,
cbopoyHLIX YepTexen, cneundukaumi, eTanmpoBok).

B cocTtaB npunoxeHusa BXoaar:

- basa paHHbIX npeccoBoro o6opynoBaHus,

— basa 3HaHUN KOHCTPYKLMI LWTaMMOB,

— bubnuoTtekn napameTpu4ecKkun Moaenen n YepTexen afieMeHTOB LUTaMroB.

Omunuyusi eepcuu 16 om sepcuu 15

Banbi u MexaHu4eckue nepeda4qu

1.
2.

PacluvpeH nepeyeHb nepeaad, Ans KOTOPbIX BbIMOHAIOTCA pacyeThbl.

PeanunsoBaH reomeTpuyeckuin pacyeT 3ybyaTon rinyxon MmydTbl (B OTAMYMNE OT
coeuHUTENBHOW He OOoMyCKaeT NepekocoB Mexay coeanHsaeMbiMu Banamm). Paktnyecku
3TO WECTEPHS C BHELUHUMU 3yObsiMy 1 Koneco (06ormMa) ¢ BHYyTPEHHUMM 3yObsMK, Npruyem
4yncno 3ybbeB OOUHAKOBO.

PeanunsoBaHo Takke NoCTpoeHne rpadpnveckoro n3odpaxeHnsa 3yduatom rnyxom mydThl,
co3gaHve Tabnuubl ee napamMeTpoB, BbIHOCHbLIX 31IEMEHTOB U reHepaLunsa TpexmepHOn
mMogenu.
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Ansa umnuHapuyecknx 3ybuaTbix nepeaad BHELWHEro 3auensieHms peannsoBaH NPOeKTHbIN
pacyeT. Ecnu paHee cHayana BbINOMHANCA reOMEeTPUYECKMIN pacyeT, a 3aTem
NPOBEPOYHbIE pacyeTbl HA NPOYHOCTb N AONTOBEYHOCTb, TO TeNepb C MOMOLLbO
NPUNOXEHNS MOXHO PeLLMTb 0bpaTHYI0 3agadvy — nogobpartb napaMeTpbl 3yoyaTon
nepegayv B 3aBMCMMOCTW OT ycnoBui ee paboTbl. [1pyn 3TOM, B OTNNMYME OT CTaH4APTHOIO
«CTY[AEHYECKOro» KypCOBOro NpoekTa, npeanaraeMoro Kypcom «[etanu MawmHy,
MEeTOA0M OUCKPETHOrO NMoMcKa OCyLLecTBNsAeTCs Nog0dop onTMMarbHbIX BapuaHTOB
napamMeTpoB nepegaym, obecnevmBaroLLmx NPOYHOCTb U NaHMPYEMBIN pecypc paboTbl
Npu 3aaHHON LMKNOrpaMMme HarpyXeHusi, MICNonb3yeMblX Matepmanax u reoMeTpuyecKmx
OrPaHUYEHUSIX.

MpOEKTHBIN pacyeT BO3MOXEH Kak No 3a4aHHOMY MEXOCEBOMY PacCTOAHMIO U
nepegaTovyHOMY OTHOLLEHMIO, Tak 1 no 6onee cBO6O4HOMY YCrOBUIO — MO YMcnam 3ybbes
nepegayu. Npu aTOM MOXHO NogobpaTe BapMaHT nepeaadm ¢ MMHUManbHbIMK
rabaputamm.

B pesynbTaTe pacuyeta 6yget npeanoxeHo ao 15 BapmaHToB nepegayun. [ns kaxgoro 3
HUX MOXHO MPOCMOTpPETb pe3ynbTaThl pacyeToB. Cneayet OTMETUTb, YTO KO3 MPULMNEHTDI
CMeLLEeHUNs LWeCTEPHU 1 Koneca cpasy nogdbuparoTcs onTuManbHbIMU MO COBOKYMHOCTH
KpUTepmeB NPOYHOCTU U U3HOCOCTOMKOCTU, C COBNIOAEHNEM BCEX FEOMETPUYECKMX
orpaHuyeHnin (mnapaMeTpoB KadecTBa 3auenneHuns).

npOBeD,eHbl pa6OTbI no peann3aunm reHepaunmm BeHUOoB 3y6anb|x Konec B TPEXMEPHbIX
Moaenax ¢ y4eTom OOMnyCKoB.

Takke Npu BU3yanusaumm sauenneHus npeaoctaBneHa BO3MOXHOCTb NpocMoTpa
CreHMPOBaHHbIX BEHLIOB MO BbIGOPY OAHOMO U3 TUMOB reHepaunn ¢ BO3MOXHOCTbIO
[A0oBopoTa 3y6YaTbIX BEHLIOB [0 MX KOHTaKTa, a Takke JaHa BO3MOXHOCTb «Py4YHOro —
KraBMaTypHOro» BpaLleHWs 3aLenneHus.

UepTexu n mogenu:

— PeanusoBaHO nocTpoeHne chepnyeckon KaHaBku Ha BHELLUHEM U BHYTPEHHEM
KOHTYpax.

- Peanu3oBaHO NOCTpPOEHME 3aBMCMMOW OT NOALIMMNHUKA KaHABKM NOL CTONOPHOE KOMbLIO
Ha BHELLHEM KOHTYpE.

- [opaboTaHo NOCTPOEHMEe KOHUYECKNX LECTEPEH: CTyNeHbKa nepexona Ha
UUNMHOPUYECKYIO CTYNEeHb Ha 06paTHOM KOHYCE U CKpYrfieHne Ha NogHYTPEHUN.

- [opaboTaHo NOCTpOEeHME MbICOK: TENepb MOXHO CO3AaBaTb rOPU3OHTasbHbIE U
BepTUKarnbHble MbICKK, @ TakKe MbICKM TUNa «KBagpaTt nog pykoaTky» (B TOM yucne
NOBEpPHYTbIE).

- [JlopaboTaHo noctpoeHue cTynenn Tnna «Keagpart»: gobaBneHa BO3MOXHOCTb
co3agHus (hacok.

- [opaboTaH ananor NnoCTPOEHUs LLEHTPOBbLIX OTBEPCTUMN.

[nsa saybyaTopeMeHHON nepegayun peanusoBaHo crnegyloulee:

- TlonHocTblo nepepaboTaH reomeTpmyecknii pacyeT. AKLEHT cAenaH Ha peLleHne
3a4a4m NPOEKTUPOBaHUSA NPU KOHCTPYKTOPCKOM NOAXo4e: OT MEXOCEBOro pacCTOSAHUS
nepegayn n yncna 3ybbeB LLKMBOB K NOAOOPY peMHS.

- Bbibop 3ybuaToro pemHst BoamoxkeH kak no OCT 38 05114—76, Tak n no katanory
dupwmbl Optibelt (MTepmanunsa) www.optibelt.com. octynHo 10 TMNoB pemHen (13
XrnopornpeHa v nonvypeTaHa, pasHon NPOYHOCTU U pa3HOW reoMeTpum — c
TpaneuenaanbHbIM U NOAYKPYribiM Npounem).

- Peanu3oBaHO NoCcTpoeHue rpamyecknx n3odpaxeHnn n mogenen WK1MBOB 4115 BCEX
TMNOB peMHeNn. MNMocTpoeHne WKNBOB MOXET BbiTb BbIMOMHEHO Kak C pacCYMTaHHbIMM
pebopaamu, Tak n 6e3 Hux.

Mpy NOCTPOEHNM BHELLHMX U BHYTPEHHNX HECTaHOAPTHbIX 9BONIbBEHTHbIX LWINMLUEB 6e3
NpOTOTUMNa MOXET ObITb BbINOSIHEH pacyeT nux napameTtpos no metogmke MOCT 6033-80.

PeanunsoBaH pacyeT (reoMmeTpniecknini, NPOYHOCTHOM M NMPOEKTHbIN) 3yb4yaTon
COeIHUTENBHON MY ThI C NPSIMbIMU M 6O4YKOOBPA3HLIMU 3yObSIMU BTYITKU C
nocneayloLWmM NOCTPOEHNEM YepTexa U MOAENN BEHLOB BTYIKMN 1 060MMbI, reHepaumen
Tabnuubl NnapameTpoB, NOCTPOEHNEM BbIHOCHbBIX 3f1IEMEHTOB — Npodusb 3ybbes U T. 4.
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10.

11.

12.

PacueTbl npou3BoaATCs cornacHo meToaukam, paspaboTaHHbiM A.P. AnekcaHapoBbiM Wt
H.B MonoBuHkuHoM no 3akasy komnaHum ACKOH u konnekTmBom nog pPyKoBOOCTBOM
3.J1. AilpaneToBa no 3akasy [locctaHgapta CCCP.

Ons UMNUHAPUYECKON 3BONMbBEHTHON 3yGYaTon nepeaayn BHELLHero 3alenneHms
peanu3oBaHo crieqytollee:

MocTpoeHa maTemaTmnyeckas Mogenb 3ybyaTon nepefaym ¢ CUCTEMOW OrpaHNYeHUN,
npurogHas ons Ucnonb30BaHUA B MeTogax onTuMmusauuu.

BbinonHeHa nporpammMHas peanvsauusa NOCTPOEHUA MHTEPAKTUBHOIO GrOKMpyoLLIEero
KOHTYypa.

PeannsoBaHa meToavka MHOroKpuTepranbHOW onTuMu3auun 3yb4aToro sauenneHus,
No3BONALLIAA KOHCTPYKTOPY C Ntobon kBanndukaumen 6biCTpo pewmnTb 3agady
noabopa onTMManbHbIX 3HAYEHU KOIPPULNEHTOB CMELLEHNS, ICXOAS U3 KpUTEpUEB
PYHKLMOHMPOBaHUSA NPOEKTUPYEMOW nepeaaydun, Npu 3ToM OAHOBPEMEHHO peLuas
3a4a4v NOBbILLIEHNS NPOYHOCTU N AONTOBEYHOCTH 3yByaThbix nepenay 6e3 nameHeHus
TEXHONOrMn Npon3BoAcTBa.

BBefeHbl HoBble NMMHMM BIIOKUPYIOLLIEro KOHTYpa: IMHUSA PaBHOMPOYHOCTM MO U3rnby
3y6beB BeayLLero n Be4oOMOro Konec n NMMHUS MUHUMarbHbIX KOHTaKTHbIX HANPSXXeHWUN.

B reomeTpunyeckom pacuyeTe nnaHeTapHoun 3ybyaton nepegaym [xenmca c
O[HOBEHLIOBbIMW caTennutamm peanu3oBaH OyHKLUNOHAN pacyeT-KOHTPOMs YCNOBUM
COOCHOCTM, COBMPaeMOCTM N COCEACTBA CaTENNMMTOB Nepeaayu, YTo 3Ha4YUTENbHO
ynpowiaeT nogbop reomeTpu4ecKknx napameTpoB nepegadu.

O6wme nHTepdEeNCHbIE YNy4dLLEHWS:

B pacyeTax 3ybuaTbix nepegay Hadata peanusauusa 6onee nHdpopMaTUBHOM
BM3yaribHOW OMarHoCTMKM Xoda pacyeTa.

3ameHeHa 6onbllasa YacTb MKOHOK Ha KHOMKaxX OCHOBHOW hopMbl NocTpoeHus 2D-Bana,
a TaKke BBefeHa «[llaHenb ynpaBneHns cTyneHbto». [aHenb ynpaBrneHus CTyneHbto
COOEPKUT KHOMKM BbI30BA KOMaHL, NpefHa3HavYeHHbIX 4518 yNpaBieHUs CTyneHbo unm
3NeMeHTOM, BblAeneHHbIM B epeBe NOCTPOEHNa Mmoaenn. AKTUBHOCTb TOW UMW UHOM
KOMaHAbl 3aBUCUT OT BO3MOXHOCTU BbIMOSTHEHNSA aCCOLMMPOBAHHOIO C HEN OeNCTBUS
Ha JaHHOM aTane paboTbl. YacTb KHOMOK NaHenu npogybnuposaHa KomaH4aMum
KOHTEKCTHOrO MEHIO BblAENEHHON CTYMNEHMW.

[MocTpoeHune yepTexen n mogenemn

Peann3oBaHoO NOCTPOEHNE CErMEHTHbIX LUMOHOYHbIX NAa30B HA KOHNYECKNX
NOBEPXHOCTSAX.

Mpn NOCTPOEHMUN 3BONBLBEHTHBIX LUNNLEB peanv3oBaHa BO3MOXHOCTb Bblbopa Tuna
KOHTPONSA: N0 pa3mepy, No porvkam unm no anuHe oben Hopmanu.

Mpn NnocTpoeHMn WnuUeB Ha Bany y4uMTbiBaeTCs BEPOATHOCTb Bbixoaa pesbl B 0be
CTOPOHbI Ha Bany — Cny4an, Korga Hayano WnvueB npeaBapseT y4acTok Bana ¢
AnameTpoM Mexay AvaMeTpoM BrnafviH LWNULUEB Ha Bany U AnameTpoB BbICTYNOB
LUNMLEBOW BTYIIKN.

M3meHeHo nonoxeHne NpssMOBOYHbIX WWNLEB Ha Bany U B OTBEPCTUM NpU reHepauun ¢
Lenbio ynpoLleHns npoueaypbl COOpKM LINNLEBOrO Banvka n BTYIKN.

lMpn NOCTPOEHMN OOHOBEHLOBOW 3BE3A04KN LIEMHON Nepegayn No BapuaHTy «C
OypTmkom» gobaBneHa BO3MOXHOCTb BBOAA AMaMeTpa no «BypTukam»
(pepakTnpoBaHMe pacyeTHOro 3Ha4YeHuns),

PeannsoBaHo NocTpoeHne npon3BosibHOM KaHABKN Ha BHYTPEHHEN LIUITMHOPUYECKON
CTYMEHU, a TaKkke Ha BeHUEe UNNNHAPUYECKOW LLUECTEPHN BHELLHEro 3auenneHuns.
PeannsoBaHo NoCTpoeHue 1 reHepaunsi B Mogenn Mecta Ha Bany nofd yCTaHOBKY
kpyrnow wnuuesou rankm (FTOCT 11871-88) n MHoronanyaTon CTOMOPHOW LWanbbl
(FOCT 11871-89). daHHbIN nakeT ycTaHaBNMBaETCH Ha Bany A5 OCEBOro KpenneHus
NOALLMNHUKOB MW Apyrnx getanen (3yb4aTtbix wecTtepeH 1 T. n.). lMpu atom B cnyyvae
YCTaHOBKM MakeTa nocrie NogwmvnHuka npu nepectpoeHnn (CMeHe NoaLmnnHuKa,
N3MeHeHuUM aMeTpa Bana) XBOCTOBUMK Baria 1 nakeT aBToOMaTU4eCcKu
nepecTpanBaroTCs.

[o6aBrneHa BO3MOXHOCTb NMOCTPOEHUSA MUTYEBLIX 9BOSIbBEHTHbIX LWNLEB MO CTaHOapTy
ANSI B92.1-1996.
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13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24,

25.

26.

- [JoGaBneHa BO3MOXHOCTb BeAleHMs1 MONb30BaTeNbCKON 6a3bl M3MepUTENbHbIX
(HecTaHOapTHbIX) LLUAPVKOB U POSIMKOB.

PeanusoBaH pacyeT (reoMeTpuieckui, MPOYHOCTHOW NPU ENCTBUM MaKCUMarnbHOM
Harpysku, 1 pacyeT Ha AONTOBEYHOCTb) PEEeYHON LUNMHAPUYECKON 3ybG4aTon nepeaaym ¢
nocneayroLmnm NoCTPOEHNEM YepTexa U MoAenu, ¢ reHepaumen Tabnuusl napameTpos, C
NMOCTPOEHNEM CEYEHUSI PENKN U CXEMbI KOHTPOMA.

Ob6ecneuynBaeTcs pacyeT 1 NOCTpoeHME NPsMO3yDbbIX N KOCO3YObIX peek C UCXOOHbIM
KOHTYPOM NO OTEYECTBEHHBIM U 3anadHblM CTaHAapTaMm, a Takke C HecTaHAapTHbIM
NCXO4HbIM KOHTYpOM. [podhmnb peek (B ceveHnmn): NpsiMoyronbHbiv, -00pasHbli, Kpyribiw,
KpYribi C NbICKOMN.

PeanunsoBaH reoMeTpruyeckuin pacyeT opTOoroHanbHom nepegayn (LMnMHAPUYECKUA
9BOJSIbBEHTHbIN YEPBSAK — LUNUHOPUYECcKoe Koco3yboe Koneco) ¢ NoCTPOEHNEM YepTexen
N MoAenewn Yepssika 1 Korneca, BXOAsLMX B AaHHYIO nepefady. B meToguke pacyeTta
ncnornb3oBaHbl pesynbtathl uccrnegosaHun C.A. JlarytuHa n E.A. N'ygosa.

lMpumeyaHue: B Taknx nepegadyax BMECTO YEPBAYHOro Koneca npMMeHsoT obbl4HOe
koco3yboe, YTO 3HaYUTENbHO MPOLLE C TOYKM 3PEHUSA TEXHOMOMMU U3roToBNEHNS. [aHHbI
Knacc nepegad npuMeHsieTcs B npubopoCTpOEHUN U MALLMHOCTPOEHUN.

Peanun3oBaH reomeTpuyecknin pacyeT nnaHeTapHoOn ogHOBEHL0BOW nepenayn [hxenmca ¢
NOCTPOEHNEM YepTexen n mogenen sybuatbix Konec, BXOASALWMNX B aHHY0 nepegady.

NameHeHa meToaMKa pacyeTa MexaHMYeckux nepeday Ha 4onroBevyHocTb. MNpu BBOAE
peXnMoB paboTbl BMECTO KOMMYEeCTBa LIMKIIOB Ternepb 3anpaluvMBaeTcs
NPOAOIKUTENBHOCTL PpaboThl HA JAHHOM peXxrMe B NpoLeHTax oT NiaHMpyeMoro pecypca.
COoOTBETCTBEHHO N3MEHEHbI Y OTYETHbIE (DOPMBI.

B pacyeT Ha NpoOYHOCTb YepBAYHbIX Nepeaad BHECEHbI NONpaBku, obecneynBaolme yvet
Bonee BbICOKOW Harpy304YHOM cnocoBHOCTU nepefad ¢ HenmvHendYaTbliM TUNOM KoHTakTa (ZK
nZr).

Mpu pacyeTe TENNOCTOMKOCTU YePBAYHbIX Nepegay Tenepb MoryT ObiTb 3a4aHbl

KO3hPULMNEHTBI:

- W — koahhULMEHT, yYnThbIBaOLLMA TENSIOOTBOA B paMy U NAUTY oyHOAMEHTa,

— [1B — ko3(puUMEHT, yuuUTbIBaOLWNN YMEHbLUEHWE TENNOBLIAENEHUA B eANHULY LMKNa
paboThbl YepBAYHOWN Nepefadn 3a CHET NEPEPLIBOB U CHKEHUS HArpy3ku.

PeanusoBaH MexaHN3M ONTUManbHOro pasmeLleHns Tabnuy napaMmeTpoB Ha none
yepTexa. 1o ymonyaHuio pasmelleHne Tabnul nocrne ux co3gaHns Unu peaakTupoBaHus
NpOM3BOAUTCA aBTOMATUYECKN.

[loGaBneHbl TabnuLbl NapameTpoB Ars MHOFOBEHLOBLIX 3B€304€EK LeNHbIX nepeaau.

Mpun co3gaHum Tabnuy NnapameTpoB peanu3oBaH yHKUMOHAN BBOAa 0603HAYeHNs
conpshkeHHOoro koreca (1nu vyepesika). O6o3HaveHne otTobpaxxaeTca B Tabnuue u
COXpaHsieTca B MOAeNv Bana Ans NocneaylLero peaakTtupoBaHus.

B TpexmepHoOn mogenun, cosgaBaeMon Nno YepTexy Bana, Tenepb co3garnTcs
BCMOMOraTesibHbl€ MIOCKOCTM M OCU, YNPOLLAIOLLIME COMNPSKEHUS SNIEMEHTOB
MeXaHW4eckux nepegay npv nocreayoLem NnoCTpoeHnn cOopKu.

BBegeHbl noHATUA «[lanka coxpaHeHHbIX pacyeToB» U «llocrneaHui BbINONHEHHbLIN

pacyeT». JTO NO3BONAET:

- 6e3 NoBTOpeHUss ogHaxadbl BbINOMHEHHOrO pacyeTa LWeCcTePHU NOBTOPUTb NOCTPOEHME
ee yepTexa u Modenu urm nocTpouTb AN Hee NapHyIo LWECTEPHIO,

- ynopsgo4vuTb XpaHeHue BbINOIHEHHbIX pacyeToB (NyTb K «[lanke coxpaHeHHbIX
pacyeToB» MOXHO 3aAaTb NPV HACTPOWNKE KOHAUrypauum NpUnoxXeHns),

— BbINOSNHATL NpeanpocMoTp (Preview) dannoe pacyeToB nepea nx 3arpy3kon u3s
creunanuanpoBaHHOro hannoBoro MeHegxepa.

B ananorax n otyeTax Tenepb oTobpaxarTcs 0603HaYEHUS BBOOUMbIX U
paccYnTbiBaEMbIX AAHHbIX, MPUHATHIE B HOPMATUBHO-TEXHUYECKON U Crieumann3vpoBaHHOM
nuTepaTtype, CBSI3aHHOW C pacyeTamMn MexaHU4eckux nepeaau.

WcnpaBneHbl 3aMeYeHHbIEe OLLMGKN.
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Cucmema npoekmupogaHusi NPY>XUH

PoODbd-~

10.

11.

12.

13.
14.

MpunoxeHue nepenmeHoBaHo B MexaHuka: lpy)XUHbI.
Ana npyxuH cxaTua n pacTtskeHus gobaBrneH «YHMBepcanbHbIny pacyeT.
Ansa npyxuH cxaTua JobaBneHa BO3MOXHOCTb KOPPEKTUPOBKM LLara nNpy>uHbl.

M3meHeH nopsiaok COPTUPOBKM OOBEKTOB cneuudnkaumm TapenbyatbiX NpyxuH. MpuHumn
COpPTUPOBKN 0O6BEKTOB crneumdunkaLmm Tenepb aHanorM4eH Ucnosib3yemomy B
CnpaBo4yHuke CtaHgapTHbIX M3genui.

[lo6aBneHa BO3MOXHOCTb NMOCTPOEHMS NPYXMH 6e3 NpoBeaeHNs pacyeTa.

MNepepaboTaH cnocob peaakTMpoBaHUsi NapaMeTPOB NPYXXWUH Mocre pacyeTa (Bknaaka
HononHumensHo B OkHe pe3ynbTaToB pacyeTa). MNpoLuecc KOPPeKTUPOBKUN pe3yrbTaToB
pac4yeTa Tenepb MOXHO KOHTPONMPOBAaTb BU3yaribHO: U3MEHSISt OAMH NapameTp,
nonb3oBaTteslb BUOUT, Kak M3MEHSIIOTCS 3aBUCUMbIE NapamMeTpbl, YTO NO3BOMSAET ObICTPO
HalTK onTUMarnbHOe peLleHue.

Ons Tapenb4aTbiX NMPYXUH nobaeneHa anarpamMma, ¢ noMoLlblo KOTOpOI;I MOXHO
onpeaennTb NPOMeXyTo4dHOE NMOoJ1IoXeHNE NMPYKUHbI.

MepepaboTtaHa meToauKa pacyeTa KOHUYECKUX MPYXUH B COOTBETCTBUN C METOANKOWN,
nsnoxeHHon C.[. NoHomMapeBbIM B KHUre «PacdeT ynpyrux afieMeHToB MallvH 1
npnbopoB».

[o6aBneHa BO3MOXHOCTb AechopMaumm TpEXMEPHON MOLENN KOHUYECKOW NPY>KUHbI B
cbopke, 4TO NO3BONSAET NPeAcTaBUTb B COOPKE MPYXUHY B pabodem MM NPOMEXKYTOYHOM
COCTOSIHUM.

MocTpoeHne yepTexa KOHUYECKON NPYXNHbI NnepepaboTaHO B COOTBETCTBUM C
pekomeHgaumamm FOCT 2.401-68.

[nsa KoHn4eckni NpyxmnH gobaeneHa gnarpamMmma, ¢ MOMOLLbIO KOTOPOW MOXHO onpeaenuTb
NPOMEXYTOYHOE MONOXEHNE MPYXKMHbI.

[na NnpyXMH cxXaTua 1 pacTskeHusl, paccumTtbiBaembix no metoanke NOCT 13765-86, B

TEXHNYECKUNE Tpe6OBaHVIFI nobaBneH BbIBOA HOMepa no3nunn BuTKa U COOTBGTCTByIOLLI,VIVI
rOCT.

[lo6aBneHo ykasaHne eanHNL, TBEPAOCTU B TEXHUYECKUX TPEBOBaHNAX YepTEXEN NPYXKUH.

I/IcnpaBneHa ownbka 0603HaYEHNST eANHNL n3amepeHnsa MOMeHTOB CWUJ1 B MPOEKTHOM
pac4yeTe NPyxXuH KpyyYyeHus.

Bu6bnuomeka nocmpoeHusi pa3eepmok

= W N -

MpunoxeHne nepemmeHoBaHo B O60opydoeaHue: Pazeepmku.
Hob6aBneHbl BO3MOXHOCTW pa3BepTKM TopomaanbHbIX U CHePUYECKNX MOBEPXHOCTEN.
HobaBneHa pyHKLMA aBTOMaTU4ECKON NPOBEPKM OOHOBNEHNS BUBNMOTEKMN.

[obGaeneHa BO3MOXHOCTb BBOAA NOMb30BaTENbCKOro KO3@ULIMEHTA NONOXEHUS
HenTpanbHoro cnos B gnanasoHe 0,001...1.

Tenepb B NOKYMEHTbI, CO3aBaeMble O1bnunoTekon, 3an1cbiBaeTcs Mchopmau,vm 00
anemeHTe. B ganbHenwem oHa ncnonb3yeTcAd npun peagaktmpoBaHnUn anemMeHTa nnoéo and
npoToTnna HOBOro n3genna.

McnpaBneHbl HangeHHble OWMOKN, B YHAaCTHOCTH, OLUINMGKM NOCTPOEHUST pa3BEPTOK:

— NOBepxXHoOCTeN,

— KOHMYeckoro naTpybka 3-ro Tvna,

— TPOWHWKOB 1-ro 1 3-ro TUNOB B UCMONTHEHUN 2 (Tenepb NONHOE NpuneraHne naTpyoka
obecneymBaeTcsa 6€3 AOMNOMHUTENBHOW MeXaHU4Yeckon obpaboTkn).

lNpunoxeHue Tpy6onpoeodns! 3D

1.

MpunoxeHne nepemmeHoBaHo B O6opydoeaHue: Tpy6onpoeodsbl.
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2. [opaboTtaHa komaHaa CneyuanbHasi mpy6a: Tenepb BO3MOXHO NOCTPOeHMe Nno pebpam
13 BCTABOK M KOMMOHOBOYHOW reoMeTpun.

Bu6bnuomeka pacyema pa3MepHbIx yeneu

1. TlpunoxeHne nepeMMeHoBaHo B Pa3MepHbie uenu.

2. [lepepaboTtaH nonb3oBaTeNbCKUN MHTEPENC. DNEMEHTLI YpaBreHnst U3 ananora
nepeHeceHsbl Ha NaHenb CBOWCTB.

3. 3amblkaouee 3BeHO Tenepb onpeaensieTcs asBTomaTU4eckn npy ykasaHum nocnegHero
obbekTa uenu.

4. [obaBrneHa BO3MOXHOCTb y4eTa YrfoBbiX U pagunanbHbiX pa3MepoB B LiENW.

Bub6nuomeka pedykmopoes

1. TNpunoxeHne nepenmeHoBaHo B Kamasoz: PeQykmopabil.
2. PaspaboTaHa 64-pa3psiaHasi Bepcusi NPUITOXEHNSI.

Bubnuomeka anekmpoodeuzamernel

1. punoxeHue nepenmeHoBaHo B Kamasnoe: Anekmpodeuzamenu.
2. PaspaboTaHa 64-paspsgHasi Bepcusi NPUOXEHNSI.

Bu6nuomeka myc¢hm

MpunoxeHue nepenmeHoBaHo B Kamasnoe: My¢pmebi.

Bubnuomeka aHumMayuu

MpunoxeHune nepenmeHoBaHo B MexaHuka: AHUMayusl.

lpunoxxeHue MemannokoHcmpykyuu 3D

1. TlosiBunacb BO3MOXHOCTb NMPUMEHEHUSA HECKOSbKMX KOMaHS, pa3aernky K ogHoMy npodumnto.

2. [obaeneHa koMaHaa CneyuasnbHasi pa3desika, No3BoNsALasi BbINOMHUTL pasgernky
Aetanen, NPUMbIKaLWNX K ABYTaBPOBbIM Gankam, WBeennepam u ctanbHbIM
ropsidekaTaHblM yrosnikam B COOTBETCTBUM C TpeboBaHUsIMU, NPUBEAEHHBIMU B pasgene
«lMpodunb geTanen, NPUMbIKAKOLWKNX K MPOKATHbIM NPOUNAM B CBapPHbIX KOHCTPYKLINAX»
CnpaBoyYHMKa KOHCTpyKTOpa-maiwumHoctpontens (B. N. AHypbeB, CnpaBOYHUK
KOHCTpYKTOpa-malumHocTpoutens, Tom 1).

3. B komaHgax goopmupoBaHus CTLIKOBOW pasgesiku nosiBunacb BO3MOXHOCTb 3afaBaTh
3a30p Mexay obpabateiBaeMon n hopmoobpasytoLen getanamu.

BHumaHue! MNMpunoxeHne MemannokoHecmpykyuu 3D pekomeHayeTcs MCNOoNb30oBaTb
TONbKO ANSA NOAOEPXKKN MOAeNen METaNNOKOHCTPYKUUNA, BbiNONHEHHbIX B KOMITAC-
3D Home Bepcun 15 n 6onee paHHux. B 16 n nocneayowmnx Bepcrsx mogenm
MEeTannoKOHCTPYKUUIA crneagyeT co3aaBaTh C MOMOLLbLO NpunoxeHnss O6opydoeaHue:
MemannokoHcmpykuyuu.

N3MeHeHue KoMniekma nocmasku

1. B KOMNNEKT nocTaBKku BKMtoYeHa bubnmoteka O6opydoeaHue: CeapHbie COeOUHEHUs,
npegHasHaveHHas angd co3gaHus B rpaduyeckmx KOMIMAC-gokymeHTax 0603Ha4eHuin
cBapHbIx weos (no NOCT 2.312-72 n ISO 2553:1992 (DIN 22553-1997)) n Tabnu,
CBapHbIX LUBOB.

1.1 KomaHga O6o3HayeHue ceapHO20 wea
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— CospgaHne 1 pegaktupoBaHue ob6o3HauveHuin ceapHoro wea no NOCT 2.312-72 n ISO
2553:1992 (DIN 22553-1997) B rpadhn4ecKknx JOKYMEHTax.

- [oGaeneHue, yoaneHue n naMeHeHue KoHUrypawumm OTBETBNEHUIN Npu
penaktupoBaHum 0603Ha4YEHMA NO 4BONHOMY LLENYKY MbILLIN.

- YnpaBrneHue aBToOMaTtM4Yeckum co3gaHuemM 0603Ha4YeHus Npu 3agaHnumn Bcex
napamMmeTpoB.

- OnepaTnBHOE ynpaBneHne BUAMMOCTbIO B 0603Ha4YeHMM CTaHOAPTHOrO LWBa —
cTtaHgapTa, cnocoba cBapku 1 Bcero 06o3HayeHus, B 0603Ha4YeHUM HeCTaHaapTHOro
lBa — Bcero 06o3HaveHusi. BoigeneHmne Taknx o603HayYeHui LiIBETOM.

- BBog TexHuueckux TpebosaHumi no wabnony. MNepexoq B pegakTtnpoBaHme
TEXHMYECKNX TpeboBaHUN.

— CosgaHne 1 HacTporika CBOMCTB 0603HaYeHUs1 CBApHOro LBa AN co3daHus Tabnuu
LLIBOB.

- Hactpoika coctaBa 0603Ha4eHMs WBa Ansi 0TOOpaxeHusi B Tabnvue LBOB.

- ABTOMaTM4ECKOE YBENMMYEHNE HOMEPA LBa NPy BBOAE HOBOro 0003HaYeHns Lwea B
TeKyLLEeM JOKYMEHTE.

- OTobGpaxeHne pssaoM C KypCopoM napamMeTpoB 0603HaAYEHMS LWBa NPU HAaBeAEHUN Ha
Hero Kypcopa.

- [lpoBepka 0603Ha4YeHUN NO CneayrLMM napaMmeTpam:

- Hannune o60o3Ha4eHnn n ynpoLeHHbIX 0603Ha4YeHn;

- Hanwnune ob6osnaveHun no NOCT un ISO (DIN);

- Bwnp BHe nucta yepTtexa;

- O603HayeHne BHe NUCTa YepTexa;

- O603Ha4yeHne 1 BUA Ha pasHbIX UCTax YyepTexa;

- OaunHakoBble cTaHAapTHbIE U HecTaHA4apTHbIE 00603HAYeHUs ¢ pasHbIMU HOMepamu;

- OaunHakoBble cTaHAapTHbIE U HecTaHAapTHbIe 0603HaYeHUs C OANHAKOBLIMU
HOMEepaMmu;

- PasHble cTaHAapTHbIE U HECTaHAApTHbIe 0603HaYeHNsa ¢ 04MHAKOBBIMU HOMEPaMK;

- Hanuune 0603Ha4eHnIn 0ANHAKOBbLIX LLIBOB 6€3 OCHOBHOrO 0603Ha4YeHus;

- Hanwnune ocHoBHOro 0603Ha4YeHns C HOMEPOM U OTCYyTCTBME 0B03HAYEHNS
OAMHAaKOBBbIX LUBOB;

- Hanwnune nponyuieHHbIX HOMEPOB (B 3TOM Crly4Yae BblgaeTcs npeaynpexaeHue);

- CocraB 0603HayeHus B TLU n3 o603HavyeHnsa He COOTBETCTBYET COCTaBy U3
napameTpoB;

- CocTaB cBOMCTB 0603Ha4YE€HNSA HE COOTBETCTBYET COCTaBy M3 NapaMeTpoB;

- OO6LLee KONMYECTBO LBOB HE COOTBETCTBYET KONNYECTBY 0603HAYEHU.

1.2 KomaHabl rpynnoBoro pegaktupoBaHnst 0603Ha4YeHWI CBAapHOTIO LBa TEKYLLIEro AOKYMEHTa.
- PepakTtop Homepos weoe no NOCT.

- PepakTop obLiero konuyectsa weoB no FOCT.

- [poBepuTb 0603Ha4eHust no FOCT.

- [MpnumeHnTb TEKCTbI 0603Ha4YeHnn TLU 13 napameTpos.

- [lpumeHnTbL CBOMCTBaA 0603HAYEHWUI N3 NapameTpoB.

1.3 KomaHpga Tabnuuya ceapHbIx Weos.

- ABTOMaTU4ecKoe co3gaHne Tabnuupl WBOB CBAPHbLIX COEANHEHUIA B COOTBETCTBMM C
BblOpaHHbIM CcTUNEM Tabnumubl LWBOB B rpadhn4eCcKnX JOKYMEHTaXx.

- OnepaTuBHas HacTponka napameTpoB CTONOLOB Tabnuubl (BUOUMOCTb, LLUMPUHA,
BblpaBHUBaHNE TEKCTA).

- CospgaHHas Tabnuua cBapHbIX LUBOB pedakTmpyeTcs komaHgamm cuctembl KOMIAC-
3D.

— Ctunu Tabnuubl WBoOB co3aatoTcs cpeacteamu cuctembl KOMIMAC-3D 1 coxpaHsoTcs
B Gubnmoteke ctunen Tabnuy WBOB (OTYETOB).

1.4 KomaHga TexHu4yeckue mpeboeaHus: hopMmMpoBaHMe TeKCTa 0003HaAYEHUIN CBAPHbIX
LLUBOB B TEXHNYECKNX TpeboBaHNAX YepTexa 6e3 co3aaHust rpadonuyeckoro 0603HavYeHns
CBapHOro LIBa B YepTexe.

1.5 CepBucHble kKOMaHAbI:
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2.1

2.2

23

24

2.5

2.6

2.7
2.8

- KomaHga Pedakmop ceolicme (pa3gen Pedakmop) — Bbi3biBaeT OKHO Pedakmop
ceoticme cuctembl KOMIMAC-3D ans pegaktnpoBaHust AaHHbIX Tabnuubl LWBOB B
ctonbuax (CBOMCTBaXx) C pyyYHbIM BBOAOM.

- KOHTEeKCTHble MEHI0 NapaMeTpoB B Auanorax BBoAa TeKCTa 0003HAYEHU CBAPHOrO
wea:
- koMaHaa Pedakmupoeamb CMUCOK — OTKPbIBAET CMMCOK NapaMeTpoB B TEKCTOBOM
pefakTope Ans pegakTMpoBaHus.
- komaHga O6Hoeumb crucok — 0B6HOBNAET CNNCOK U3 dhainna nocre ero
peaakTMpoBaHus.

B komMnnekT noctaBku BKMOYEHO npunoxeHne O6opydoeaHue: MemannokoHcmpyKyuu,

3amMeHsowee npunoxeHne MemannokoHempykuyuu 3D.

MpunoxeHne O6opydoeaHue: MemannoOKOHCMPyYKyUU UMeET CrneayoLme OCHOBHbIE

npeumMyLlecTsa nepeg npunoxeHnem MemarsnnokoHcmpykuyuu 3D:.

— [lpodumnun KOHCTpYKLUMK co3gatoTcs B Buae Ten moaenu. bnarogaps atomy [lepeBo
nocTpoeHus ctano 6onee kKOMNakTHbIM U NpocTbiM. O6bEKTbI U onepauun B HEM
oTobpaxaroTcs cneumanbHbIMU 3Ha4YKamu.

- Het HeobxogmMmocTu B co3gaHmm WwabnoHoB Npodunen, YTo 3HaYMTENBHO ynpoLlaeT u
yckopsieT paboTy. CopTaMeHT npodhuns MoXeT BblbmMpaTbcs u3 HoBoro Kamanoza
npocgpusnell, BXogsLLEro B COCTaB npunoxeHuns, nnbéo n3 CnpasoyHnka Matepumansl n
CopTameHTbl.

- bonee rmbknin 1 MHTEPaKTUBHbLIN NPOLLECC NPOeKTUPOoBaHUA. Hanpumep, B koMaHae
lMnacmunxa nepenTn OT pefakTUPOBaHWUS NapameTpoB NNacTUHbI K U3MEHEHMIO ee
NONOXEHNS MOXHO C NOMOLLbIO CNeLmManbHOro nepeknioyaTens, otobpaxatoLerocs
pSA0OM C PaHTOMOM MAAaCTUHbI.

- PeanusoBaH MexaHU3M xapakmepHbIX MOYeK ONs yNpaBneHus ANIMHOM U Yriiom
noBopoTa npoduns, 4To genaet 6onee ygobHbIM NOCTPOEHNE U peaakTUpoBaHme
MeTannoKOHCTPYKUMW. 3aaBaTth 3HaYEHUSI NapaMeTPOB TENEPb MOXHO
HernocpeaCTBEHHO B OKHE MOAENMN.

- bonee pa3BuTbIi MEXAHU3M MO3UYUOHUPYOWUX MOYEK: 3TN TOYKA MOXHO
MCnomnb30BaTh HE TOMBKO A5l OpMeHTaumMm Npodunst B NPOCTPAHCTBE MOAENU, HO U
AN NpMBA3KN 0O6BbEKTOB ApYr K ApYrY.

Cnocobbl nocTpoeHus npodunen B npunoxeHnn O6opydoeaHue:

MemarnnokoHcmpykyuu:.

= N0 TOYKE M HanpaBfeHUIo C 3agaHNeM ANNHbI Npoduns;

- 1o OBYM TOYKaM;

= HenpepbIBHbIN NPOdUIIb MO LenoYKe rnagko ConpsXXeHHbIX HanpaBnstoLwmX;

— HECKONbKO npodunen no BblibpaHHbIM HanpaBnAoLWmMm.

PeannsoBaHbl OCHOBHbIE BUAbI pegakTMpoBaHus NPounen: 3aMeHeHne AnvHbl, cevdeHme

NSIOCKOCTSIMU, YrNOBbIE U CThIKOBbIE pa3aenku.

Komangpl MnacmuHa n Pebpo xecmkocmu No3BosnsioT co3gaBaTb 3NeMeHTbl Ans

YCUNEHNST KOHCTPYKLMM; K 3TUM 3fIEMEHTaM MOTyT NMPUMEHATLCS creyunanbHblie onepauun

penaktnpoBaHusa ®acka v las.

KomaHga Fpynna omeepcmulti NO3BONSET 3a OOHY Onepaumio NonyynTb

napamMeTpU4ecKyto rpynny oTBEPCTMIN AN AaNbHENLWEro NO3NLMOHMPOBAHUSA B HUX

KpenexHblx aetanen. BaxHon 0co6eHHOCTbI0O KOMaHAbl ABNSIETCA BO3MOXHOCTb

00paboTkM nakeTa geTanen, T.e. rpynna OTBEPCTUIA MOXET ObITb BbINOSIHEHA KakK B OQHOM,

Tak 1 cpasy B HECKONbKUX, Nexalwux Apyr Ha gpyre, getansx.

Komanga Konuposamb 8 mo4Ku CryXvuT ANsi KONMPOBaHMSA OOHOW NGO HECKONbKMX

Aetanen B yKazaHHbIe NO3uNLUN.

PeanunsoBaHa BO3MOXHOCTb NOCTPOEHUS pebep KeCcTkocTn ans Tpyo.

[Ns OAHOTUMHBLIX 3N1EMEHTOB KOHCTPYKLMM B KOMaHAax NOCTPOEHUsI NpeaycMoTpeHa

BO3MOXHOCTb KOMMPOBaHMUSI CBOMCTB — «KUCTOYKa». C ee NoOMOLLLI MOXHO, Hanpumep,

caenatb pa3mepbl 1 opMy pebpa KeCTKOCTM TakMMK XKe Kak y apyroro pebpa.
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Ominuyus eepcuu 15 om eepcuu 14

Banbl u MexaHu4Yeckue nepeda4u

1.

2.

10.

11.

12.

13.

Tenepb No YepTeXy CO34aeTCa peanucTnyHas TpexmepHas mogenb npsamo3ybon
KOHWNYECKOWN LLUECTEPHMN.

MosiBMNnacb BO3MOXHOCTL MNOCTPOEHUSI TOPLIEBLIX MA30B 1 KaHaBKM Mo BbIXo4 Aonbsika B
yepTexe C nocrnenyLlen nepegaden B Mogerno.

MosiBunack BO3MOXHOCTb MOCTPOEHUSI HA OCHOBHOM BWE MECTHOro paspesa,
nokasblBatoLLero npodusb Yepesika.

MosiBMNack BO3MOXHOCTb CO3[laHMs B TPEXMEPHON MOAENW LUMOHOYHOrO nasa,
pacnonoXeHHOro napannensHo oGpasytoLLen KoHyca.

O6ecne4veHa BO3MOXHOCTb pacyeTa LONYCKOB ANnd 3ybyaTbiX, YepPBSYHbIX KONec 1
YepBSIKOB C HECTAHAAPTHBLIM UCXOOHBbIM KOHTYPOM UM UCXOOHBIM KOHTYPOM,
BbIMOSTHEHHbLIM MO 3apybexHbIM cTaHaapTam. [lonyck 3ToM criydyae paccymTbiBaeTcs no
mMeToaukam, npmBeaeHHbIM B TOCT. BkntoyeHne gaHHON BO3MOXHOCTM MPOM3BOAUTCS NpuU
HacTpouke GUBNMoTeKN.

MepepabotaH moaynb BbibOopa maTtepuanos. BeegeH yHKLMOHaN onpeaeneHms
MPOYHOCTHbIX XapaKTEPUCTUK, MPUMEHSIEMbIX MPU pacyeTax 3yb4uaTtbix Konec B
cootBeTcTBMM C «TOCT 21354-87 lNepenaun sybuatble LNNUHOPUYECKUE SBOSNbBEHTHbIE
BHeLLHero 3auenneHusi. PacyeT Ha NPOYHOCTbLY.

Bce 6a3bl gaHHbIX NepeBefeHbl Ha HoBylo CYB[ — Absolute DataBase.

OTyeTbl co3gatotca B HoBon Bepcun FastReport 4.1.

B komnnekT noctaBku 6MGnNMoTEKN BKMOYEH MOAYIb MPOCMOTPa OTYETOB B hopmaTe
FastReport (*.7p3).

OT4eThbl, chOpMUPOBaHHbIE NO pe3ynbTaTaMm pac4yeToB, MOryT 6biTb COXpaHeHbl B dhannax
dopmaTtos PDF, RTF, JPEG.

OdopmneHune vepTtexen (Tabnuupbl NapameTpoB MeXaHUYECKUX Nepeaad, pasmepbl 1
0603Ha4YeHns1 Ha BbIHOCHbIX 3rieMeHTax) NpMBeAeHO B COOTBETCTBUE CO cTaHaapTamu PO.

MonHocTbo nepepaboTtaH Moaynb Bbibopa Mmatepuna, UHTErpupoBaHHbIA CO
crnpaBoYHUKOM (bubnmotekon) MuC.

B reomeTpunyeckomM pacyeTe LMNUHapUYECKon 3ydyaTon nepegadn BHELLHEro 3auenneHuns
npegycmoTpeH BbI6Op MOAYNSA U UCXOOHOMO KOHTYpa U3 cneayrowmx 6as gaHHbIX :

— 0bblyHble (kpynHble) Mmoaynu anga nepegad no NOCT 13655-81;

- mMenkue moaynu ans nepegad no FOCT 9587-81;

- MeTpuyeckme Moaynu no ctaHgaptam 3apybexHbix ctpaH (DIN, ISO, JIS);

- nuT4YeBble MOAYNU NO cTaHAapTam 3apybexHblx cTpaH (AGMA, ASA);

Kpome TOro, BO3MOXeH BBOA HECTaHAAPTHOro Moayns.

Mpu bopmmnpoBaHum Tabnuy NapameTpoB Ha YepTexe AOMYCKU Ha CTaHAapTHble
(BbINOMHEHHbIE Nno poccuncknum MOCTam) ncxogHble KOHTYPbl pacCcYnTbIBaOTCA B
3aBMCUMOCTW OT TEKYLLLEero 3Ha4eHnsa Moayns U cTaHgapTa Ha UCXOAHbIN KOHTYp. [Ans
3apybexHbIX NCXOAHbIX KOHTYPOB AOMYCKU HE PacCYUTLIBAKOTCS.

PeanusoBaH dyHkuunoHan SID (Shaft Internal Dependences). Npu nocTpoeHumn cTyneHemn

Bana MoryT OblTb YCTaHOBMNEHbI BHYTPEHHME 3aBUCMMOCTUN MEXOY XapakTepHbIMU

pasMmepamMmu o4HOM CTYMNEHN Barna OT pa3MepoB Apyron. Hanpumep, gunameTp unm grnvHa

OJHOW CTyneHu Bara MOoryT 3aBUCETb OT AnameTpa Unuv AfvHbI pYron CTyneHu; AnvuHa

pe3bObl NNu WNMUEB Ha UMNMHAPUYECKOM yYacTKe Bana MOXeT 3aBUCETb OT AfWHbI 3TOrO

yyacTka u T. a.

3aBUCMMOCTU MexXxay pa3mepamn yCTaHaBMMBaOTCA NPU BbI30BE KarnbKynsaTopa B none

BBOJA YMCOBbIX 3HAYEHWUN.

[ocTynHbl cneayoLwime BblpaXXeHus :

- Len()-x — BbluUCIISET yCTaHaBNMBaEMbIN pasMep Kak pasHuLy Mexay ASIMHOM CTyMNeHu
1 BENUYNHOM X, Hanpumep, Beog Len()-20 B none AnuvHbI WnvL NPUBEAET K TOMY, YTO
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

npu U3MeHeHUN ANuHbI LMNUHOPUYECKOrO yyacTka AnnHa WnvL Bcerga oyaet
nepecynTbiBaTbLCA NO JaHHOW hopMyne;

- Diam()-x — aHanorn4Hoe BhIpaXxeHne Ang gnameTtpa CTyrneHu;

- LenOut(n) — BbluMCNHAET yCTaHaABNMBaAEMbIN pasMep Kak AfMHY y4acTka nog HOMEpoMm
n (oTcyeT BedeTCH crieBa Hanpaso MO BHELUHEMY KOHTYpY Bana);

- DiamOut(n) — aHanorn4yHoe Bbipa)keHne Ana agnameTpa yy4acTka;

- LenShaft() — Bblumncnsiet obwyo gnvHy Bana.

BbipaxxeHnsa moryT 6biTb 60nee cnoxHbiMu 1 cogepxaTb nobble Popmyrbl, Hanpumep:

LenOut(2)-(Len()+15)/2 unu Sqrt(Diam()).

M3meHeHbl gnanorn Bbibopa napameTpoB LMAMLEB (paclumpeH o6bemMm BBOOUMOM U

oToOpaxxaemon nHdopmaumm).

lMpoBeaeHa npoeepka Bcex 6a3 AaHHbIX Ha cooTBeTCcTBME cTaHgapTam (FTOCT, OCT un

T.4.).

Ho6aBneHa BO3MOXXHOCTb MOCTPOEHUS LUMOHOYHbLIX MNA30B ANS HU3KMX LUMNOHOK MO

FOCT 29175-91.

[o6aBneHa BO3MOXHOCTb Bbibopa menkomoaynbHbix gonbskos no FOCT 10059-80 B
pacyeTax LuMnmHgpudecknx sybyaTbix nepegau.

[obaeneHa 6a3a WwWnuueBbiX dpes AN NCNoMb30BaHUS NPU NOCTPOEHUM NPSMOBOYHbBIX
wnuues FOCT 8027-86.

BeegeHa 6a3a HecTaHAapTHbLIX JONGSKOB U peanu3oBaH pacyeT OCHOBHbIX NapaMeTpoB
Aon6sKoB ANA Hapes3aHus LWeCTepeH ¢ HeCcTaH4apPTHbIM MCXOAHBIM KOHTYPOM Ui
MoayneMm (OTe4eCTBEHHbIM UK 3apyDeXHbIM).

MpeaycmoTpeHa BO3MOXHOCTb NOCTPOEHUS HEOrPaHUYEHHOrO MHOXECTBa NPOTOTUMOB
Tabnuy napameTpoB MexaHuveckux nepenad. OgmH U3 NPOTOTUMNOB SABMSETCH
ymonyaTenbHbIM, NP1 3TOM B 11060 MOMEHT BO3MOXHO MOCTPOEHWe Tabnuubl, OTAINYHON
OT yMon4aTesibHOW, Hanpumep, ynpoLLEHHON.

Ons umnnHgpunvecknx nepegay BHeELWHEro n BHyTpeHHero 3auensfieHna peanm3oBaHa
BO3MOXXHOCTb NMOCTPOEHUA Tabnuy, napamMeTpoB A1 MHOIoOBEHLIOBbIX 3y6anb|x Konec.

B 6a3bl gonbsiko BBeAeHbl 0603HauYeHus, NponsBeaeHa NpoBepka BCeX NapaMeTpoB Ha
COOTBETCTBME CTaHAApPTY.

B npoyHOCTHOM pac4yeT 3ybuaTtbix nepenady BBeaeH pacyeT koaddumumeHTa dopmbl 3yba
no metoguke O.b. Bynrakoea. B pesynbtarte nonyvaetca 6onee peanuctnyHas kapTuHa
N3MEHEHMSA NPOYHOCTHBIX XapakTepUCTUK nepeaad npy nameHeHnn napameTtpos UK (B
YacTHOCTK, yrna npoduns n BeicoThl 3yba).

B reomeTpunyeckom pacyeTe KOHMYECKOW nepeaaydum ¢ NpsiMbiMun 3y6bsM nNpeaycMOTpeH
BbIBOP MOAYNA Y UCXOLAHOTO KOHTYpa 13 crieayrowmx 6a3 gaHHbIX :

— 00blyHbIe (KpynHble) Moaynu Ana nepegad no NOCT 13754-81;

- Menkue moaynu ansa nepegad no FOCT 9587-81;

- wncxogHoro koHTypa no NOCT P 50531-93;

- MeTpudeckne Moaynum no ctaHgaptam 3apydexHbix ctpaH (DIN, ISO, JIS);

- nWTYeBble MOZYNW NO cTaHAapTam 3apybexHbix cTpaH (AGMA, ASA).

Kpome TOro, BO3MOXeH BBOA HECTaHO4APTHOrO MOAYIS.

B reomeTpunyeckom pacyeTe KOHUYECKON Nepeaayn ¢ KpyroBbiMmn 3yb6bamMu npegycMoTpeH
BbIGOP MOAYNS M UCXOAHOrO KOHTYpa 13 criegyowmx 6a3 gaHHbIX :

— 00blyHbIe (KpynHble) moaynu ana nepegad no NOCT 16202-81;

- MeTpudeckne Moaynum no ctaHgaptam 3apydexHbix ctpaH (DIN, ISO, JIS);

- MWTYeBble MOOYNW NO cTaHAapTaM 3apybexHbix cTpaH (AGMA, ASA).

Kpome TOro, BO3MOXeH BBOA HECTaHAApPTHOro Moayns.

B reomeTpuryeckom pacyeTe YepBAYHOW LMINHOPUYECKON Nepedaym NpeaycMoTpeH BbIOop
MOZYNS U UCXOAHOro KOHTYpa M3 crneayowmx 6a3 AaHHbIX:

- 06bl4Hble (KpynHble) moagynu ana nepegad no FOCT 19036-94;

- Menkue moaynu ansa nepegad no FOCT 20184-81.

Kpome TOro, BO3MOXeH BBOA HECTaHAAPTHOro Moayns.

B pacueT BkntoyeHbl YepBsakn ZT1, ZT2, ZN3, ZK4.
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28.

20.
30.

31.

32.

33.
34.
35.
36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

B pacyeTe knMHopeMeHHOM nepegayvm NpeayCMOTPEH pacyeT LUKMBOB «BPYYHYO» (TOYHee,
OH BblHECEH 13 Broka NocTpoeHus B B0k pacyeTa U oNTMMU3MPOBAH, B TOM YMCre C
Lienbio NCMONb30BaHUS 4aHHOro METOA4A pacyeTa B NpunoxeHun Banbl n mexaHnyeckmne
nepegayn 3D).

PeannsoBaH reoMeTpmyeckuin pacyeT 3yb4aTo-peMEHHON nepegayn.

npeﬂ,yCMOTpeH Bbl60p nocagok Ha BCe BMAbl LLNLIEB (I'IpFIMOGO‘-IHbIe, OBOJIbBEHTHbIE U
Tpeyroanble). B cootBeTCTBUM C Bbl6paHHbIMI/I nocagkamMmmn paccymTbiBatOTCA OOMYCKU.

PeannsoBaHo NOCTPOEHNE CXEM KOHTPOSISt BHELUHUX U BHYTPEHHUX 3BOSIbBEHTHbIX LUMNNLIEB
1 Tabnuy napameTpoB Ha HUX.

PeanunsoBaHo noctpoeHue npodunen 3yobeB TPeyronbHbIX WIMLEB U Tabnuu
napameTpoB Ha HUX.

MepepaboTaHo NOCTpoeHne Npodnsa 3BOSNIbBEHTHbIX LUIMLIEB.
B pacueT uenHon nepegayn ¢ ponvkoBbiMu Lensamu gobasneHsl uenu no ISO 606-94.
Ob6ecneyeHO KOppeKkTHOe NocTpoeHne 3Be3aoyek ansg uenen tuna MNPLO FOCT 13568-75.

Peanu3oBaHa nHTerpaums co cnpaBoyHMKoM (6ubnuotekon) CtaHgapTHbIX U34enuii npu
NMOCTPOEHUN MOALUUMHUKOB U MaHXeT.

MapameTpbl 3aTbINOBKU Tenepb onpeaenanTcs AN WMNUHOPUYECKUX LLecTepeH BHELUHEro
3auennexus ¢ nobbiM Moaynem (B TOM Yucne, C NUTYEBbIMU U HECTAHAAPTHLIMU
MoaynsiMu).

PeannsoBaHo peanucTuyHoe NocTpoeHne YepBsakoB Bcex TMNOB (ZA, ZI, ZK, ZN1, ZN2,
ZN3, ZT1, ZT2) npu reHepauumn TpexmepHbIX MoAenemn.

Peann3oBaHo NOCTpOEHME YEPBAYHOro Koneca tuna ZA npu reHepaumm TpeEXMEPHbIX
Moaenen.

M3meHeH popmaT oTOGpakeHnst CTyNeHeN B AepeBE MOAENM NpunoXxeHns Banbl n
MexaHunyeckue nepegaum 2D.

B nepeyeHb Tabnuy, napameTpoB Ha LMNUHAPUYECKUE LUECTEPHN BBEAEHbI TAbNMUbl Ha
3ybyaTtble cekTopa.

Mpw pacyeTe UMNMHAPUYECKMX 3yByaTbix Nepeaay BHELLHErO U BHYTPEHHErO 3auenneHuns
peanusoBaHa BM3yanu3auus 3auensieHns B cTaTuke 1 AMHaMuKe.

|_|pl/l NOCTPOEHUN LUNMOHOYHOrIo Nasa npeanocrtasiieHa BO3MOXHOCTb «NOCaanTb» Ha Bal Uin
B OTBEpCTUE J'If06yl0 noaxoadAllyro no ArHe LWMOHKY, 6es orpaHn4eHusa no anameTpy
coegnHeHnda, yCTaHOBJ1EHHOIo CtTaHAapTOM.

PeannsoBaH reomeTpu4eckmin pacyeT 1 NOCTPOEHNE BUHTOBOW 3y64aTon 3BONIbBEHTHOM
nepegauw.

Mpn NOCTPOEHMN IBONBBEHTHbIX LUNMLEB peanvM3oBaHa BO3MOXHOCTb NOCTPOEHMS
HecTaHA4apTHbIX WAMUEB No NpoToTuny. B kavyecTBe npoToTnna MoryT ObiTb BblGpaHbI
Wnuupbl 13 3apybexHbix ctaHgapTos, Hanpumep, DIN 5482.

HanonHeHune 6a3bl U3MEepUTENbLHBIX PONMKOB U NMPOBOSIOYEK NMPUBEAEHO B COOTBETCTBUE C
FOCT 2475-88.

Mpn nocTpoeHnn NpsiMOBOYHbIX LUMNLIEB peann3oBaHa BO3MOXHOCTb MOCTPOEHNS
HecTaHA4apTHbIX WAMLUEB No NpoToTMny. B kavyecTBe npoToTna MoryT ObiTb BblOpaHbI
WnMubl u3 3apybexHbix ctaHgapToB, Hanpumep, DIN 5471, DIN 5472, SAE J499a n 1. a.

PeanunsoBaHo NOCTPOEHNE HepBsAKa C pa3mMmepamun.

OTKOPPEKTUPOBAH MEXaHM3M pPacLLUMPOBKN NapameTpoB CTENEHN TOYHOCTU
MexaHW4YeCcKkunx nepegau.

PeanunsoBaHa KOppeKTHada reHepaumna OTKpbITbIX LUMOHOYHbIX Ma3oB Ha UWMINMHAPUYECKNX
ydacCTKax Bana.

Peann3soBaHa BO3MOXHOCTb NPUMEHEHNA NPON3BOJSIBHOIo A0MNYCTUMOIro 3Ha4eHusA
anamMeTpa poninka anAa KOHTPOoA 3BOJIbBEHTHbIX LUMULEB.

McnpaBneHbl HangeHHble OWMOKN, B TOM Yncne owmnbKkn npy paboTe ¢ CNONMHEHMAMM
mogenun KOMMAC-3D n npu pabote co cnpaBovHnkoM Matepuansl n CopTaMeHThbl.
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Cucmema npoekmuposgaHusi npyxuH KOMIAC-Spring

ﬂpmnomeHme nepenMmeHoBaHO B Cucmemy NMPOeKMuUpPoB8aHUsI NMPY>XUH.

1. Pacyetnbl

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

1.8.

1.9.

N3meHeHa meToamMKa NPOEKTHOrO M NPOBEPOYHOIO PACYETOB NPYXWUH CXaTUs 1
pacTshkeHus. PacyeT NpyXuH CXaTusi n pacTsbKEHUS OCYLLIECTBIISETCS MO METOAMKE
FOCT 13765-86.

®YHKUMOHANBHOCTL MO 3arpy3ke COXpaHeHHbIX AaHHbIX pacyeTa NpPYXuUH nepeHeceHa
¢ hOpM NPOEKTHOrO M NPOBEPOYHOrO pacyeTa Ha rmaBHy0 oOpMy, YTO No3BonseT
OCYLLIECTBUTb NMOCTPOEHME, HE NPOBOASA 3aHOBO pacyerT.

[oGaeneHa BO3MOXHOCTb 3KCMOpTa AaHHbIX pe3yfibTaTOB pacyeTa B crieayolimne
dopmarbl:

- pokymeHT PDF;

- pokymeHT MS Excel,

- pokymeHT MS Word;

- pwucyHok JPEG.

MckniodeH BbIGOp MaTtepmana ua cnpaBovHMka MaTtepuansl 1 copTameHTbl Npu
pacyeTe NPYXMH CXXaTusA 1 pacTskeHusl, BCrieacTeme T1oro, 4to B Tabnuue 2 FOCT
13764 ansa kaXxgoro Krnacca u paspsiaa onpeaeneH cBon Habop matepuarnos.

M3meHeHa meToamMKa NPOEKTMPOBAHNS TapenbyaThiX NPYXunH. B 0CHOBY MeToaMKM
nonoxeH nogodop Tapeneyatbix NpyxuH no FOCT 3057-90 B 3aBUCUMOCTU OT
pabouen Harpysku. B npeabigyien sepcum nogbop NpyXunH OCyLLLECTBAANCS TONbKO
no AvameTpy, a BBoaMMble napameTpbl F, 1 F1 npu BoiGope NpyXuH He
YYUTBIBANMUCh.

Mpun pacyeTe TapenbyaTbiX NPYXMH NOSIBUNACb BO3MOXHOCTb aHanM3npoBaTb cpasy
HECKOJIbKO CXeM COOPKW.

B pesynbTupytowen hopme pacyeTa TapenbyaTbiX NPYXUH NosiBUAack BO3MOXXHOCTb
COPTUPOBKU NO O4HOMY UITM HECKOMNBbKUM MOMSM OAaHHbIX.

B pesynbTupytoLLen popme pacyeTa TapenbyaTbIX NPYXMH NosiBUNack BO3MOXHOCTb
ncnonb3oBaHna punetpa. JaHHyto dyHKLMOHANBHOCTb YA0OHO NCNnonb3oBath, ecim
Ha pasmepbl NPYKMHbI HaKNaAblBaeT orpaHnYeHne KOHCTPYKUMs yana. Nocne
NpoBeAEeHNsI pacyeTa BbIBOOATCA BCE pe3ynbTaTthl, YAOBNETBOPSAIOLLNE YCIIOBUIO
NpoYHOCTU. Hanpumep, TpebyeTca HanoXuTb orpaHUyYeHe Ha BHELUHWUIA AnaMeTp
D1. [ina aToro Heo6xXxoauMO LLENKHYTb Ha 3HaYKe, NOSBMSIOLEMCS B NPABOM
BEPXHEM Yrny 3arofioBka nons, n B OTKPbIBLLEMCS CNUCKE 3HAYeHWU BelOpaTh Te,
KOTOpble YOOBNETBOPSAOT OrPaHUYEHUSM KOHCTPYKLIUN.

McknioueHa BO3MOXHOCTb Bblibopa Matepuana us cnpasovHuka Matepuansl
COpTaMeHTbI MpK pacyeTe TapenbyaTbiX NPYXuH. Tenepb BbIGOp MaTepmnana
OCYLLECTBNAETCA TONbLKO U3 BbiNagarLero cnucka, T.k. B nyHkte 2.2.1 FTOCT 3057-
90 onpepneneH Habop MaTepmanos, N3 KOTOPLIX N3rOTaBNMBAOTCA TapenbyaTtble
NPY>KUHBI.

1.10. Jo6aBneHa pyHKLMOHANBHOCTb MO KOPPEKTUPOBAHUIO pacYETHbIX NapaMeTpoB

1.11.

TapenbyaTbIX NPYXWUH:
— cuna npv npegeaputensHon gedopmaunu;
- npegpapuTensHas gedopmauns;

—  XOA MNPY>XMWHbI.

N3meHeH pexxnm NpoeKkTMpOoBaHUS NPYXWH KpydeHusi: Tenepb BMecTo «Mactepa
NPOEKTUPOBAHNA» UCNONb3yeTCs Ananor.

1.12. lo6aBneHa hyHKLNOHANBbHOCTb MO KOPPEKTUPOBAHMIO pacyYeTHbIX NapameTpoB

NPY>XUH KpYYEHUS:
- yron mexay Topuamu npyXxuHol B CBO6OJHOM COCTOSIHUW;
- yron mexngy 3auenamu npyxuHbl B CBOGO4HOM COCTOSIHMM;
- MOMEHT cuibl NPpU NpeaBapuUTenbLHON AedopmaLnnu;

- yron paboyero xoaa;

= war npyxwuHbl.
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1.13. B pe3ynbTupyowmin Habop gaHHbIX pacyeTa NpyXMH Kpy4yeHus gobaBneH BbiBOA

MHOEKCa NPYyXUHbl 1 WWara.

1.14. NcnpaBneHbl OWMOKN 3arpy3kn AaHHbIX U3 hannoB paHee NpoBeAEHHbIX Pac4eToB.

TpexmepHoe mopgennposaHue

2.1.

2.2.

2.3.

2.4.

2.5.

2.6.

2.7.
2.8.

2.9.

PesynbTaT NnOCTpoeHus nakeTa TapenbyatbiX NPYXMH Tenepb NpeacTaBnseT cobom
cbopky (*.a3d). B npeabiayLien Bepcun kaxgasa Tapesika, BXogsias B Naker,
co3gaBarnach kak oTgenbHoe Teno B getanu (*.ma3d).

MosiBUNackL BO3MOXHOCTb M3MEHEHUS BbICOTbI TapenbyaTon NpyxuHsbl (Naketa
TapenbyaTbIX MPYXWH) Nocrne BCTaBkU B COOPKY NyTemM U3MEHEHUS 3HaYeHUs
BHelHen nepemeHHou L (ana naketa — Lpak). Takum o6pa3om MOXHO Nonyy4nTb
Mogernb NpyXuHbl (Naketa) B paboyem nnm npomMexKyTOYHOM COCTOSIHUW.

MosiBUNackL BO3MOXHOCTbL AedopMaunm NpyXunHbl KpyYeHst nocre BCTaBku B COOPKY
nyTeM U3MEHEHUS 3HAYEHUSI BHELLIHEN nepeMenHon fi (yrnoeasa gedopmauuns). Takum
06pa3oM MOXHO MOMy4UTb MOAENb MPYXUHBI B paboyem nnv npoMexxyTo4HOM
COCTOSIHUM.

Mopaenu npyvH Tenepb NONHOCTbIO NapamMeTprU30BaHbl, YTO NO3BoNseT nogobpatb
pa3Mepsbl 3aLenoB Unu Apyrue napameTpbl NpU 3CKM3Hon npopaboTke yana.

[o6aBneHa BO3MOXHOCTb co3aaHust 06bEKTOB crieuundmkaumnm npu NocTPOEHUN
TapenbyaTbIX NPYXUH.

Ons NPYXWH KpydeHUA U Tapernb4aTblX NMPYXWH nobaBneHo o6begnMHeHne
COCTaBNAOLNX UX OOBEKTOB B MaKpO3NiEMEHTbI.

MosiBunack BO3MOXHOCTb MOCTPOEHUSI TPEXMEPHOW MOAENM NMPYXUHBbI PACTSKEHWSI.

Ons obneryeHus BOCMNPUATUA TpexmepHon Moaenn nNpyxmHbl B Hen aBToMaTUYeCKN
OTKITHO4aeTCA 0T06pa>KeH|/|e 9CKM30B U MPOCTPaHCTBEHHbIX KPUBbIX.

McnpaBneHbl OLLIMGKN NOCTPOEHUS TPEXMEPHOWN MOAENN MPYKUHbI KPYYEHUST C NEBOW
HaBUBKOMN.

padnyeckme JOKYMEHTbI

3.1.

3.2.

3.3.

3.4.

3.5.
3.6.

3.7.

3.8.

3.9.

M3meHunncsa nopsaok co3gaHust YepTexen NPYXnH CKaTus, pacTsXKEHUs, KPpYYEHUS 1
TapenbyaTbIX NPYXUH. YepTex NpyXunHbl TENepb CTPOUTCA B HOBOM JOKYMEHTE.
Mepen BcTaBKOM N306paXkeHNs1 OTPUCOBLIBAETCS (DAHTOM, YTO MNO3BONSET
NOMb30BaTENO KOHTPONMPOBATb PasMeLLieHne NPY>XnHbI. Bua, B KOTOPbIN BCTaBNsieTCS
n3obpaxeHve, AenaeTcst akKTUBHbIM.

[Nsa Npy>XuH CxaTus, pacTshkeHus, KpyHeHUs 1 TapenbvaTbiX NPYXuMH gobasunach
BO3MOXHOCTb BblbOpa napameTpa wepoxoBatoctn Rz unu Ra.

[Nsa Npy>XuH oxaTus, pacTshkeHus n KpydyeHusa obaBneHo orpaHnyeHne Ha Bblibop
rpynnbl TOYHOCTKM NO cunam u gedopmaumnsam, a Takke Ha BbIGop rpynnbl TOYHOCTU
Nno reoMeTpuyYeCcknM napameTpam, ecnmn guameTp NpoBOSIOKN MeHbLle 1,6 mm. B
cootBetcTBUM ¢ TOCT 16118 — 70 (NnpyXuHbl Ccxxatusi U pactshkeHus) n OCT 92-
8847-77 (NpyXWHbI KPyYEeHNH) NpU AnameTpe NPOBOSIOKM MeHbLe 1,6 MM Ans
NPYXMHblI MOXXHO Ha3Ha4YUTb TOSNbKO 2-10 UK 3-10 rpynny TOYHOCTH.

McnpaeneHo hopMrpoBaHne pasMepHbIX Hagnmcen B YepTeXxax NPY>KMH oxaTus un
pacTsXeHus.

McnpaBneHo o6o3HaveHre LepoxoBaToCTHU.

[nsa yepTexen NPYXnH cXaTusi, PacTSXKEHUSA, KPYYEHUSA N TapenbYaTbiX NPY>KWH
nobaBneHo 0603HaYeHNe HeyKa3aHHON LLIEPOXOBATOCTH.

[Nsa Npy>XuH cxaTusa 1 pacTshkeHnsa ncnpasneHa owmnbka hopMnpoBaHmsa Jonycka
Ha ANVHY NPY>XWHblI B CBOBOAHOM COCTOSIHMM: €CIU KOHTPOSMPYHOTCA ABE Harpysku
(F1 n F2), TO npegenbHble OTKNOHEHMS ANWHBI MPY>KMHBI HE YCTaHaBnueatoT (n. 2.6
FOCT 2.401-68).

McnpaeneHbl owmnbkn NOCTPOEHNA cnupanen NPYXMH KPYYEHUST U MPYXKH
pacTshKeHUs; NOCTPOEHNS 3aL,enoB NPYXNHbI PACTSXKEHMWST; MOCTPOEHUS KOHLIOB
NpyXuHbl cxxatna npu n2=0,75 1 n3=0,75.

[ns npyXuH cxxaTusi ucnpaeneHbl ownbkn npu dopMmnpoBaHMmn 4OMNyCcKoB
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OTKMOHEHMS NepneHANKYNSPHOCTU TOPLEB.

3.10. [ns npyXuH pacTsiXeHus U3aMeHusncs Bbibop HanpaBneHus otTrmba 3auenos:
Tenepb HanpasneHue onpenenseTcs asBToMaTn4eckm B 3aBUCMMOCTM OT
KonuyecTtea pabo4ymx BUTKOB.

3.11. Ona nakeTa TapenbyaTtbiX NPYXWH Ao06aBUNack BO3MOXHOCTb OTPUCOBKU
Aanarpammbl B cooTBeTcTBUM ¢ pekomeHpaumsammn FOCT 2.401 — 68 (vepT 16, 17).

3.12. [ina TapenbyatbiX NPYXMH UCMpPaBNeHo 3Ha4YeHne TBEPAOCTH, yKasbiBaeMoe B
TEXHUYECKNX TpeboBaHusAX, B cooTBeTcTBMM C M. 2.2.2 TOCT 3057 — 90.

3.13. [Ins TapenbyaTtbix Npy>}vH gobaBrneHa BO3MOXHOCTb BbiOOpa nofb3oBaTenem
onpegensoLLero HanpskeHnus B COOTBETCTBYHOLLEN KPOMKe, KOTopoe ByaeT ykaszaHo
B TEXHMYECKMX TpeboBaHuAX. [10 ymonyaHuio npeanaraeTcsi HanpsikeHne B KPOMKe
AN NPYXVHbI, UCNbITbIBAKOLLEN LIMKIMYECKOE Harpy>XeHne, B 3aBUCUMOCTN OT
cooTHoweHust napameTpos D1/D2 n ss/t (n. 1.2 FTOCT 3057-90). B Tom cnyyae, ecnu
BbiGpaH BTOPOW Krnacc NPY>XUHbl (BUA HArpy>XeHnst MOXXeT ObiTb Kak CTaTUYeCcKnM, Tak
N LMKINYECKMM), MOXHO BblbpaTb onpeaensioLiee HanpskeHme, COOTBETCTBYHOLLEE
CTaTM4eCcKOMY BUAY HarpyxXeHusl.

3.14. [Ins npy>XWH KpYYeHUsi ucnpasreHbl OTKIOHEHMUSI HA MOMEHTbI CUS U YrIoBble
nedopmaunn B cootBetcteue ¢ n. 2.12 OCT 92-8847-77:
- nepsas rpynna + 5%;
- BTopas rpynna = 10%;
- TpeTtbsa rpynna + 20%.
3.15. NcnpaeneHo pacnonoxeHne TEXHUYECKUX TpeboBaHUN Ha YepTexe KOHUYECKOM

NPYXWUHbI.

lMpunoxeHue Tpy6onpoeodnbi 3D

1.

[ob6asneHa komaHaa lMapamempuyeckasi mpaekmopusi, NO3BONSOLWLAa Co3aaThb
napameTpuU4ecKyo TPaeKTOpPUK0 NyTeM NOCTPOEHUS B MPOCTPAHCTBE OTPE3KOB U YT U
nocrneayloLero opueHTUPoOBaHUS UX NPU MOMOLLM NPOCTPAHCTBEHHbIX OrpaHUYeHuin
(coBnageHue, COOCHOCTb, NapanfenbHOCTb, NEPNEHANKYNSPHOCTb U T. A.) N pa3MepHbIX
orpaHn4yeHnn.

[lobaBneHna komaHga 3amMeHUmMb 3s1IeMeHm, No3BonsALLLaa 3aMeHUTbL OAUH NUbOo
HECKONbKO 3N1eMeHTOB TpybonpoBoaa yka3aHHbIM 3/1IEMEHTOM.

Tenepb B 06beKT cneundurkaumm Tpybbl ONUMOHaNBLHO MOryT 6bITb NpeAaHbl ANnHa U
mMacca getanu Tpybbl. BknoyeHne nepegaym aTux AaHHbIX, a TakkKe HacTponka eamHuL,
n3MepeHus nponssoasaTca B Avanore KoHghuaypayusi npusioXxeHusi Ha BKNagke
Omyemsl.

[lopaboTaHbl kOMaHAbl NOCTPOEHNUSI TPYOONPOBOAOB: TENEPb OTBOAbI U TPOMHUKM,
ncnosb3yeMble Npu NOCTPOeHUN TpybGonpoBoaa, MoryT BbiTb BblGpaHbl HEMOCPeaCTBEHHO
13 cnpaBoYHuka CTaHOapTHbIe U3genus.

No6GaeneHa komaHaa Konupoeams mpaeKkmoputo, NO3BONAOLLIAS KOMMPOBaTb
TPaEKTOPUIO U TOYEYHbIE 0BBEKTBI B JOKYMEHTE.

,Elopa60TaHa komaHga CneyuanbHass mpy6a:
B AOKyMeHTe-aeTanun gobasneHa BO3MOXHOCTb CO34aHNsi 06BEKTOB cneundukaumm
ansa 1pybbl-Tena, a B criyyae peaaktupoBaHus Tpybbl — aBTOMaTU4ECKOro O6HOBNEHNS
AaHHbIX B cneundukaumm;

- pobaeneHa onuma ToslbKO MO KacamesibHbIM, BKIIOYEHNE KOTOPOW NO3BONSET
yKasblBaTb B Lienoyke 0O bEeKTOB NOCNEAYIOLLYIO KPMBYHO, TONIBKO €CMM OHAa COMpshKeHa
no KacaTesibHOM C npeablayLLen;

- Tenepb B NpoLecce NOCTPOeHNs TpyObl B AeTanu onuuoHanibHO MOryT ObiTb CO34aHbI
npucoeguHUTENbHbIE TOYKU.

HopaboTtaHa komaHga Co3damb akcoHOMempu4yecKyro cxemy. nobasneHa onums He
yyumbigeamb macwmab cxemsbi. OHa No3BONSET ynpaenaTb pasmepamu YO npu
BCTaBKe B CXeMy — C y4eTOM Maclutaba cxembl unm 6e3 Hero.
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lpunoxxeHue MemannokoHcmpykyuu 3D

1.

Hob6aeneHa komaHoa TpexmepHbIl KapKac, NO3BONSWAs co3aartb NnapaMeTpUHeCKUn
TPeXMepHbI Kapkac nyTeM NoCTPOEHUSA B NPOCTPAHCTBE OTPE3KOB M Ayr U NocrneayoLwero
OPVEHTUPOBAHNA MUX NPU NOMOLLM NPOCTPAHCTBEHHbLIX OrpaHMYeHnin (coBnageHue,
COOCHOCTb, NapanmnenbHoCTb, NePNeHaNKyNsapHOCTb U T. A.) U padMepHbIX OrpaHuyYeHnn.

MepepaboTtaH n gononHeH ananor KoHguaypayusi NpusoXxeHust:

- [loaBuUnucb anemMeHTbl ynpaBreHns, No3BonNstoLne 3aaatb Npasuna MMEHOBaHNS
HOBbIX KOHCTPYKLMI, CO34aBaeMblX KOMaHAaMu NPUNOXeHNs;

- Bknagka Habop copmameHmoe 3ameHeHa Bknaakon Palsbl. Bknagka cogepxut
cnucok pannoB HabopoB WabnoHoB NpodunNen, MOAKITHOYEHHbIX K MPUITOXKEHNIO.
Habop wabnoHoB npodunen npeactaenseT cobon moaens c6opkn, B KOTOPOW
coaepxaTcs napameTprM3oBaHHble MogeNN Npodunen ogHOro coptTameHTa (Hanpumep,
Habop yronkos).

[obaBneHa koMaHaa Yoanumb KOHCMPYKUUIO, NO3BOSAIOLLAS NO3BONAIOLWAS YAANUTb
13 cOOPKM OOHY UITM HECKOSBKO KOHCTPYKLWUIA C OOQHOBPEMEHHbBIM yaaneHnem ¢ gucka
dannoB mogenen getanen, BXogsaLWwmx B yaansemble KOHCTPYKUUMN.

[o6aBneHa komaHaa Yodasnumsb pa3desnKy, N03BoNnsAwLWwas yaanuTb Yrnosyo nubo
CTbIKOBYIO pasfenky Mexzay napov BbiIOpaHHbIX AeTanen KOHCTPYKLUK.

HopaboTaHa komanaa lMpoghusib Mo Kpueol: TeNepb OHA NO3BONSAET CTPOUTL AeTanb Mo
HECKONMbKMM rnagko conpsiKeHHbIM 00pa3syoLLmMm.

[opaboTaHbl KOMaHAbl MOCTPOEHUST AeTanen KOHCTPYKLMK:

- B MHTepdencbl koMaHa o6aBneH pacKpbIBaOLWMNCA CNMCOK, CoAepKaLLUN nepeveHb
HabopOB COPTAMEHTOB, NOLKIMOYEHHbIX B KOHbUrypaLmm npunoxeHuns;

- B npouecchl komaHg fobasneHbl aHTOMbl HanpaBiEHWIA OTCTYNOB 3NIEMEHTOB
METaNOKOHCTPYKLUKN OT Y3r0B 00pasyoLmnX.

HopaboTtaHa komaHga O6Hoeumb 0aHHbIe 0 MOOesIU: Tenepb BbINONHAETCS 0OHOBMNEHME
ANVHbI Npodmng, TonwmHbl acoHkM 1 pedpa XecTKocTu B cneumdukauun. Takke, ecnv B
ananore KoHguaypayusi npunoxxeHus BknodeHa onuns [Jobaensmb 3HavyeHue
OJTUHBLI/WUPUHBLI K UMeHU demasnu, TO Mo pe3ynbTatamMm paboTbl KOMaHAbI BbINOMHAETCA
obHOBEHME MMeHN geTtanu B [lepeBe NOCTpOEHMs.

Ll,opa60TaH Moayrb KoHBepTauuu B DSTV-copmar:
AobasreHa BO3MOXHOCTb NakeTHOW KOHBepTauuu;

- popaboTaHa KOHBepTauus KOCbIX CPe30B AN npodunen, He MetoLwmnx acok B
MaLUMHHBIX NNOCKOCTSX;

— nosiBunacb BO3MOXXHOCTb KOHBEpPTaLUK Npodunen co CTbIKOBOW pas3aesikon.

PeanusoBaHa nogaepxka YyeTblpex pasMepoB afieMeHTOB ynpaBneHna nHtepdenca
(nepekntovaTenemn, KHOMOK, MMKTOrpaMm U T.n.).

Bu6bnuomeka nocmpoeHusi pa3eepmok

1.

w

[lob6aeneHa HoBas kKomaHAa Pa3eepmka noeepxHocmu, KOTopas no3sonseT
pa3BopaymBaTb UNNMHOPUYECKME N KOHUYECKUE MOBEPXHOCTU (MOBEPXHOCTM OCTalbHbIX
TMNoB He obpabaTbiBaloTCs).

[obGaeneH anemMeHT TponHUK Tmn 3.
MosiBunachk BO3MOXHOCTb MOCTPOEHNSA TPEXMEPHBIX MOAENEN 3EMEHTOB BMBNNoTeKN.

ONTUMMN3NPOBAH IKCMOPT B TEKCTOBLIN hopMaT (B YaCTHOCTHU, B criy4ae paboTbl C
GOMbLUNM KONMYECTBOM 3KCMOPTUPYEMbIX 06bEKTOB); fOOaBNeHa BO3MOXHOCTb
ynpaBneHnst O4UCTKON Crmcka aKcropTa.

CospnaBaemble YepTexu Tenepb 0popMMATCS COrNacHO HacTPOWKe AN HOBbIX
[OKYMEHTOB.

MosiBuNack BO3MOXHOCTb BblOOpa T1na CTPEnokK y NPOCTaBseMbIX pa3mepoB.
OTkoppekTnpoBaHa paboTta ¢ anemeHToM TponHUK Tnn 1.

111



8. Tenepb npn HOPMNPOBaAHMM YepTexa U MOAENM dNeMeHTa aBTOMaTMYECKUN 3aNONHAITCS
cBoWicTBa HaumeHosaHue n Obo3HayeHue.

9. PasbnoknpoBaHO NepekritoyYeHne A3blkoB NHTepdeca.
10. WcnpaBneHbl HageHHbIE OLLINGOKN.

3ameyaHue. BubnuoTteka NOCTPOEHUA pa3BepTOK NepeHeceHa B MalLMHOCTPOUTENBHYIO
KOHurypaumo n3 CTpouTtenbHOM KoHpuUrypaumu.

lpunoeHue lNpecc-gpopmbi 3D

1. [JobGaBneHo aBTomMaTnyeckoe pasdbreHune rpaHen no nnHMM ovepka.
2. ONTUMKU3NPOBAH N YCKOPEH anropnTm NOCTPOEHUSA NOBEPXHOCTUN pacKpbIBaHUS.

3. [HobaBneHa BO3MOXHOCTb MHTEPAKTUBHOIO NOCTPOEHMS YAaCTX NOBEPXHOCTM pacKpbiBaHUS
KomaHgamun mogenupoBaHusa nosepxHoctern KOMIMAC-3D.

4. YnydweHo NOCTpPOEHUe NMMTHUKOBOW CUCTEMbI M YNPOLLEH Nepexon OT aHanusa getanu K
NOCTPOEHNIO MOAENWN OTIINBKN.

Bu6nuomeka pac4yema pa3MepHbIx yenel

B komnnekT noctaekm 6ubnmoTtekn BknoveHo PykoBoacTBO nonb3oBaTens (dann
Pykosodcmeo_rnonb3ogamens.pdf).

N3MeHeHue KoMrniekma nocmasku

M3 KomnnekTa NocTaBKkW UCKITHOYEHDI:
— bubnuoTteka 3NemMeHTOB KMHEMAaTUYECKNX CXEM,
- bwubnunoteka anemeHTOB rmapaBrind4eCcknx N NHeBMaTU4YECKNX CXEM.

Omnuyus eepcuu 14 om eepcuu 13 SP1

lNpunoxeHue Tpy6onpoeodnbi 3D

1. W3 npunoxeHusa NCKMYeH KoHTenHep wabnoHos. [lobaBneH HOBbIN TMMOBOW HAabop
Tpy6bi.

2. [opa6oTaH guanor KoHgbuaypauyusi npusioxeHus:
— [pobaBneHbl anemMeHTbl ynpasneHud, nossonstowme 3agasatb YO Tunosomy Habopy;
— pobGaeneHa Bknagka Tpaekmopuu Ans HACTPONKN TPAEKTOPUIA, CO30aBaEMbIX
KomaHgamum NMpunoxeHus, n nogknoyeHnsa danna GubnmoTekn TpaeKkTopui.

3. [Hopab6oTtaHa komaHga Tpacchbil:
- Tpaccbl Tenepb MOTyT COAepXaTb OTPE3KU, AYTM U KOHTYpbI;
- nosiBMnacb BO3MOXHOCTb 3a4aBaTb LUBET U CTUSb NIMHUKN AN TPAaeKTOPUIA, BXOOALLMX B
Tpaccy.
4. [opabotaHa komaHaa Becmpoumb 06x00: nobaBneH HoBbIM cnocob BcTpanBaHusa obxoaa
— lMapannensbHo ocsam.

5. B komaHgax lMocmpoumb mpaekmopuro 1 CoeQuHUMb mpaekmopuel B3aMeH
BPEMEHHbIX OOBLEKTOB TEMEPb UCMNONb3yeTcst haHTOM napannenenunesa.

6. [HopabotaHa komaHOoa Pazmecmumsb 351eMeHm:
— pobGaBneH aBTOMaTUYECKUI Cnocob pasmeLleHNs 31EMEHTOB;
- npu gobaBneHun anemeHTa Ha Tpyby Tpyba MOXeT ObITb pasaeneHa Ha YacTu.

7. [Oopa6oTtaHa komaHaa lMMocmpoeHue mpy6:
=~ M3MEHEH MeXaHW3M NPOXOXAeHMA NpsiMbIX y4acTkoB OGHOU mpy6ou: Tenepb
uenbHasa Tpyba moxeT ObITb MOCTPOEHA NO HECKONBbKUM KPUBbLIM, NPy
HeobxoanmMocTn — ¢ 06X040M YrioB pagnycom;
- nosiBuncst gaHToM TpyObl;
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- Tpyba MOXeT ObITb NOCTPOEHA B JOKYMEHTE-AeTanu;

- Tenepb Tpyba Ana NnocTpoeHus MoxeT ObiTb BbibpaHa nyTem KONMpoBaHUS CBONCTB
Tpybbl n3 cbopku, n3 TMNoBoro Habopa Tpy6, n3 KopnopaTtMBHOro cnpaBo4HMKa
Matepuanbl n CopTaMeHTbl.

8. [NobGaBneHa HoBasi kKomaHaa M3MeHUMb mpaekmopuro mpy6bl.

9. [HopabotaHa komaHoa CoeduHUMb y4acmKu: Tenepb B KAYECTBE UCXOAHbIX 0ObEKTOB
MOryT MCNOSb30BaTbCA KPUBONUHENHbIE pebpa.

Cucmema npoekmupoegaHusi npyxuH KOMIIAC-Spring

1. TlosiBunacb BO3MOXHOCTb U3MEHEHWSI ANWHBI NMPY>XUHbBI CXaTusi B paboyemM COCTOsTHUM
nocne BCTaBKu1 MOAENM NpyxuHbl B cOOpKY. PeanuayeTcs 3a cyeT 3agaHns 3HaYeHns
BHeLUHen nepemMeHHon L.

2. TMosiBunacb BO3MOXHOCTb UCNONb30BaTb OAHY U Ty Xe MOAENb MPYXMHbI CXXaTusi, No-
pasHoOMy nogkaTomn B cOopke.

3. [MosBunacb BO3MOXHOCTb M3MEHEHWS HANpPaBieHNA HaBUBKM B MOLENMN NPYXMHbI CKaTUSA.
[na nameHeHnst HanpaeneHUsl HaBUBKN HEOBXOANMO MOMEHSTb 3HAYEeHNE NepeEMEHHON
Direction (1 — HanpaBneHue HaBuBkM NpaBoe, 0 — HanpaBneHne HaBUBKM NEBOE).

4. TlosiBunacb BO3MOXHOCTb peJaKkTUpOBaHNSA yXXe NOCTPOEHHOW Moaernu 3a cHeT Habopa
nepemeHHbIX [L, Direction, D1, d, n, n2, n3]. 3agaBas 3Ha4eHUsa NnepeMeHHbIX, MOXXHO
NOMHOCTbIO NEPECTPOUTb MOAESb, B TOM YUCNE NMOMEHSTb YNCIO NOAXKATbIX U
06paboTaHHbIX BUTKOB, 1 Aa)ke MOCTPOUTb Takyto MOAENb NPYXWHbI, KOTOPYIO
HEBO3MOXHO paccymuTaTtb ¢ nomowbio KOMITAC-Spring.

5. WcnpasneHa owmnbka NOCTPOEHUA MOLENMN NPYXKMHbI CKaTUSA C YACIIOM NoAXaTbiX BUTKOB
n2 = 1 n yncnom obpaboTaHHbix BUTKOB N3=0,75 (B npeablayLlen Bepcun npyxmnHa
cTpounack ¢ napametpamm n2 =1 n n3 =0,5).

6. [Mpu NOCTPOEHMMN NPYKUHBI CXKATUS C YUCIIOM NOAXKaTbIX BUTKOB N2=1 1 Yyncrom
o6paboTaHHbIx BUTKOB N3=0 noGaBneHo NocTpoeHne kacaTernbHON MNIOCKOCTU K TOpLY
MPY>XUHbI — A1151 BO3MOXHOCTW CO34aHUsi B COOPKE CONPSPKEHWN.

7. W3 Habopa 06bEKTOB, COCTABMSALWMX MOAETb MPYXUHbI CXXaTus, ncknodeHa «Ocb
nepeceyeHus aByx nnockocten:1». [ns noctpoeHns conpsikeHnsa « COOCHOCTb» Tenepb
ncnonesyetcsa «Ocb Z» abCONOTHOW CUCTEMbBI KOOPAMHAT MOAENU NPYXKUHbI.

UnmeepupoeaHHasi cucmema
npoekmupoeaHusi mesn epauwieHusi KOMIAC-Shaft 2D

1. OdpopmrnieHve YepTexen (Tabnuubl NapameTpoB MeXaHUYeCKNX nepeaad, pasmepsbl 1
0603HaYeHns1 Ha BbIHOCHbIX 3rieMeHTax) NpMBeaeHO B COOTBETCTBUE CO cTaHaapTamu PO.

2. WaMeHeH npMHUMn NpOBEPOYHOro pacyeTa KIIMHOPEMEHHOW nepeaayn.
3. YcTpaHeH psag owmnbok, 0BHapy>KEHHbIX B NpeablayLnx BepCUsix.

N3MeHeHuUe KoMniekma nocmasku

N3 komnnekTa noctaBku UckntoveHa KoHcTpykTopckas GubnuoTeka.

Omnuyus eepcuu 13 SP1 om eepcuu 13

lNpunoxeHue Tpy6onpoeodnbi 3D

HopaboTaHa komaHaa CneyuanbHasi mpyba:

- T[loBOpOTbI TpaeKTopuKM TeNepb NPOXOAATCA pagnycoM. Ytobbl 3agatb pagnyc
noBopoTa, MOXHO BBECTM €ro abComnTHOE 3Ha4YeHre Unm KoadpmumeHT ans ero
BblYMCNEHNSI HA OCHOBE AMamMeTpa Tpyobl.
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- TlosiBunacb BO3MOXHOCTb pa3feneHus cneumanbHon Tpybbl B NpoLecce NOCTPOEeHUs
Ha HEeCKOmbKO TPy B Criyvae, eCnn Ha TPAEKTOPUKN YxKe YCTaHOBMNEHbI 3N1EMEHTHI
Tpybonposoaa.

NHdpopmaLms
o [NpubopocTponTensHon KoHdpUrypaumnm sepcun 16—18.1

Omnuyusi eepcuu 18.1 om eepcuu 17.1

KoHeepmop eCAD-KOMITAC

1. TMosiBunacb BO3MOXHOCTb CO34aBaTb UCMOMHEHUSA B TPEXMEPHON MOAENN COOPKM
neyatHomn nnatbl, ecnn B eCAD-cucteme Cxema anekTpudeckas npyHuMnuansHas umeeT
BapuaHTbl N0 cocTaBy KOMMoHeHToB (Variants).

2. [Onsa getanu neyaTHOW NnaThbl NOSIBUNAcb BO3MOXHOCTb 3agaBaTh Ceolicmea cOopKuU w
Ceolicmea komnoHeHma (O603Ha4YeHe n HanmeHoBaHMe) HEMNOCPEACTBEHHO B
cTapToBOM OKHe 3D-koHBepTepa.

Hob6aBneHa BO3MOXHOCTb KOPPEKTHOrO 3anoniHeHmust CBOMCTB KOMMOHEHTOB TPEXMEPHOW
mMogenu neyaTHoun nnatel 3 BOM-darnos B cnyyae coctaBHoro MNMos3mynoHHoro
0603HaYeHNST KOMMNOHEHTOB.

Mpumepsbl o6o3HadeHun: A1_R2, A4.DD1. MNopaepxusatoTca pasgenutenuy B BUae
HWXHEro nogvyepknsanns (_) 1 ToYKu (.).

3. [opabotaHa CnpaBo4Has cuctema.

O6opydoeaHue: Kabenu u xeymsol

1. M3MeHeH NpuHLUMN NOCTPOEHUSI NPOCTPAHCTBEHHbIX KPUBbLIX-TPAEKTOPUIA: TeNepb nX
Heobxoamnmo cosgaBaTb B noacbopkax COOTBETCTBYIOLLMX XryToB/kabenewn, a He B
rofloBHOM cOopke nagenus.

2. T[MosiBunacb yHKUMS HENOCPEACTBEHHOIO MOCTPOEHNS Tpacc 1 Ten NPOBOAHMKOB, 6e3
npeaBapuTenbHOro NOCTPOEHUS KPUBBIX-TPAEKTOPUN (B TEKYLLEN peanusaunm OCTynHa
dYHKLMS NOCTPOEHMUS TPACC B BUAE NPOCTPAHCTBEHHbLIX JTOMaHbIX);

3. MNosiBunack yHKUMS HENOCPEACTBEHHOIO YKas3aHus CyLLEeCTBYHOLLMX KPMBLIX Kak Tpacc
ANS NOCTPOEHUs NPOBOAHMKOB.

4. KpuBble-Tpacchl Tenepb CTPOATCS aCCOLMATUBHO K KPUBBIM-TPAEKTOPMAM. JTO No3BonseT
aBTOMaTMYeCcKU nepectpamBaTb MOLENN XKIYTOB NPU N3MEHEHUN NOSOXEHUS TpaekTopuin B
npocTpaHcTBe cOOpKU.

5. TMosBunack yHKUUA KONMPOBAHNS CYLLLECTBYIOLNX NPOCTPAHCTBEHHbIX KPUBbIX,
BblOpaHHLIX B KA4€CTBE OCHOBbI ANS CO34aHMs Tpacc NPOBOAHMKOB.

6. [Ona obecneyeHns egmHcTBa NPUMHUMNOB paboTbl C MoAeNAMU, pa3paboTaHHbIMU B
KOMMAC-3D Bepcun 17.1 n 6onee paHHUX, B COCTaB NPUIIOXKEHNS BKITHOYEH crieumanbHbIn
cnyxebHbl KOHBEPTEP, KOTOPLIN NepeMeLLaeT KpuBble-TPaeKTopun N3 rofioBHOM COOpKN B
noacOOpKM KOHKPETHbBIX XryToB/Kabenen.

7. [opaboTtaHa CnpaBo4yHasi cuctema.
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8.

VMcnpasneH psg YacTHbIX OLLIMOOK.

Omnuyus eepcuu 17.1 om eepcuu 16

Koneepmop PdiF-KOMIIAC

1.

2.

MosiBunacbk BO3MOXHOCTb MOCTPOEHNSA TPEXMEPHON MOogenu cbopkn neyaTHON nnaTol.
McxoaHble gaHHble — doannbl B popmaTtax PDF n PCB.

PeanunsoBaHa nogaepxka 6nbnuotek anemeHtos KOMIMAC-3D (chopmaT channa
onbnunotekn — *.kle).

O6opydoeaHue: Kabenu u xxaymsi

1.

10.

11.

12.
13.

[lo6aBneHa BO3MOXXHOCTb NPV NOCTPOEHUM TPACC XryTa y4nUTbiBaTb HE BCE KPUBbLIE,
NOCTPOEHHbIE B COOPKE, a TONMbKO Te NOMaHble, KOTOpble SBNSTCA TPAEKTOPUSIMUN 3TOro
XryTa.

MosiBUnack BO3MOXHOCTb CTPOUTL NMOKOHTAKTHbIE COEAMHEHUSI BHYTPU MEXNPUBOPHOro
XryTa.

MosiBunack BO3MOXHOCTb NoAbupaTth BCnomMoraTesnbHble MaTepuansl (TpyoKku, onneTky u
T.M.) C Y4ETOM BHELLUHErO AnamMeTpa NpoBOAHUKA UK BETBU XKryTa, ¢ unbTpalment cnucka
maTtepuarioB Mo COOTBETCTBYHOLLEN BENNYNHE.

[lo6aBneHa BO3MOXXHOCTb aBTOMATUYECKM (HOPMMPOBATL CNINCOK YacTO UCMONb3yEeMbIX
maTepuanoB (M36paHHbIU Habop) 1 BbIOUpaTb MaTepuarnbl U3 3TOrO Crnmcka.

N3 naHenn MHCTPYMEHTOB NPUIOXeHNs ncknioyeHa komanaa lepecmpoums mpaccbi
JKeyma, TaK Kak oHa AybrnmpoBarna aHanoruyHble onepaumm B komaHae Pedakmuposamb
mpaccbl/Co30amb Modesib Kayma.

PeanunsoBaHo aBTOMaTU4eCKOE Ha3Ha4YeHMe CBOMCTBa HaumeHogaHue Ana Ten, KOTOpPbIMU
MOOENUPYIOTCA NPOBOOHUKM:

- Npu MOAENUPOBAHUN NMOKOHTaKTHbIX COeANHEHNIN B HauMeHo8aHUU YKa3blBaeTCs
Mapka NnpoBoAa unu kabens; y4acTku XryTta, rge npoxoguT nNy4yok NpoBOAOB,
nonyyatT HaumeHosaHue «OBLUN y4acToK,

—  MpY MOAENUPOBAHNN MEXMPUOOPHBLIX COEOMHEHWI BETBU XryTa Nnosy4varoT
HaumeHosaHue, cocToslee U3 Cnncka MapoK NPOBOAOB N UX KONUYECTBA.

MosiBUNack BO3MOXHOCTb CO3[aBaTh B COOpKE ryta MOAEeNb 3alMTHOM TPYOKM nunu
OonneTku, HageBaeMor Ha ObLLUMIA y4aCToK XryTa Haubonbllero gnametpa. B pesynbtarte
co3gaeTcs Terno C HaMMEHOBAHNEM, COOTBETCTBYHOLLIMM MapKe TPYOKM M onneTku.
MosiBuNack BO3MOXHOCTb [006aBNATb K COeANHEHUAM XryTa HakoHe4YHUKuU (Knemmbl,
3aXMMbl) M3 TEKCTOBOrO dhanna unm n3 CnpaeoyHmka CtaHgapTHble nsgenus.
Hobaensemble getanm He oTobpaxatoTcs B cOOpke, HO yUMTbIBAKOTCA B crieundmkaumm K
cbopoYHOMY YepTeXY, a TakKe B ANEKTPOHHON CTpyKType nsgenus B JIOLUMAH:PLM.
MepepaboTaH MHTepdenc komanabl Tabnuya coeduHeHul. [1ns BBoAa AaHHbLIX MO
MEXOOYHbIM M MOKOHTAKTHBbIM CBA3SIM NPeaYyCMOTPEHbI OTAENbHbIE MHTEPKENCHI.

B okHe Tabnuuya coeduHeHull NosiBUNacb BO3MOXHOCTb B MPOLECCE CO34aHUsA HOBbIX
Tpacc npv BbIGOpe Ha4anbHOro M KOHEYHOrO aApPECOB yKa3biBaTb KOMMNOHEHTHI
HenocpeaCcTBEHHO B OKHE MOAENMW.

B c6opoyHOM YepTexe XKryTa C MOKOHTAKTHbIMU CBA3SIMM MOXET ObITb OMUMOHANBHO
oTobpakeHa ynpolleHHas Tabnuua coeguHeHUn ans KOHTPOs.

HopaboTaHa CnpaBo4Hasa cuctema.

MCHpaBJ'IeHbI 3aMeyYeHHble oLNBOKK, B TOM Yucne pan ownbok npu paGOTe NPUNoXeHnA c
MoaenAaMHn, B KOTOPbIX NCNOJb3YHOTCA MacCUBbI.
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KoHeepmop eCAD-KOMIIAC

1.

2.

B uncno noggepxueaembix eCAD-cuctem BrntoveHa CATP Delta Design komnaHum
Eremex (ProSoft).

MosiBunack BO3MOXHOCTb MPOCTAHOBKMN MNO3MLMOHHBLIX 0603HAYEHMWIN KOMMOHEHTOB Ha
accouMaTMBHOM YepTexe, Nory4eHHOM C TPEXMEPHOM MOZENU NevyaTHOW nnatbl.

Mpn cosgaHnm TpexmepHoOn MOAENN NevaTHoM nnaTthbl gJo6aBneHa BO3MOXHOCTb
3anosIHEHMS CBOMCTB KOMMOHEHTOB COOPKU AaHHbIMU, XpaHawmmuca 8 BOM-danne.
HacTpolika wabnoHoB 3anonHeHsi CBOMCTB aHarlormyHa HacTpolike abrioHoB
3anonHeHus rpad TEKCTOBOW KOHCTPYKTOPCKOM AOKYMEHTauun B TEKCTOBOM KOHBEPTOPE.

Ll,o6aBneHa BO3MOXHOCTb MUSMEHEHNA MECTOHaXOXAEHNA Nankn ¢ MoaendamMm
SJ'leKTpOpa,D,VIOVIS,D,eﬂVIﬁ Nnpu NOCTPOEHNN pearMCTUYHbIX MoAernen nevaTHblx nnar.

MosiBunack BO3MOXHOCTb 3anoOMUHaTL U YyCTaHaBNMBaTb «MO YMOMYaHUO» NyTb K KaTanory
C TpexmepHbIMK Mogensamu OPU, ncnonb3yembiMu Npu NOCTPOEHUN PeEANTUCTUYHbIX
mMozenei neyaTtHblx nnart.

Mpn co3gaHum yCnoBHoOW rabapuTHONM MOAENN NevYaTHOW NnaTthbl BCE MOAENM KOMMOHEHTOB
Tenepb 3anncbiBaloTCca B COOPKY Kak nokanbHble getann. CosaaHne 6ubnuotekn mogenen
* 13d nckntoveHo.

MCHpaBJ'IeHbI 06Hapy>|<eHHb|e ownoKu.

Omunuyusi eepcuu 16 om sepcuu 15

Bubnuomeka Kabenu u xa2ymbi

1.
2.

10.

BubnunoTteka nepemmeHoBaHa B O6opydoeaHue:Kabenu u xaymsbil.

Bpems nonydeHns TpexmMepHon Mogenn Xryta yMeHbLWnIochb B 3—5 pa3 B 3aBMCUMOCTU OT
CMNOXHOCTM XryTa.

Papuycbl n3rnba Betsei BHyTPMU 06LLMX Y4ACTKOB TeNepb TOYHO COOTBETCTBYIOT paauycam
n3rnba obLUMX YHaCTKOB, YTO YNy4LLMIO BU3yanbHOe npeacTaBneHue.

Bpems nepebopa Tpacc B okHe komaHabl PeGakmupoeamb mpaccbi/Co30amb mModesib
JK2yma yMeHbLUNNOCh B HECKOMbKO pas. Takke CyLeCTBEHHO YMEHbLUNIIOCH BpeMs
paboTbl C Tpaccon npu NOMoLLM KoMaHabl PeGakmupogamb mpaccy.

CywecTtBeHHO nepepaboTaH umMnopt cnmcka coeguHeHun na CAIMNP KOMITAC-3nekTpuk
(komanga Umnopmuposams u3z ECAD) B ananore Tabnuya coeduHeHul. [ns 3T0ro
ncnornbayetcs TOT Xe XML-c¢ainn, KoTopbin paHee NpUMEHANCA ANa nepegadn coctasa
anekTpuyeckmx annapatos n3 KOMIMNAC-3nekTpuk B Mmoaynb O6opydoeaHue. Kabenu u
Keymbl.

PeanunsoBaHa BO3MOXHOCTb NEpeMeCTUTb B BblOpaHHbIN XIyT OOHO UM HECKOMBbKO
COoeUHEeHUn u3 cnucka, umnopTuposaHHoro 3 KOMIAC-3nekTpuk.

Peanun3oBaHa BO3MOXHOCTb yaaneHus cpasy HECKOMbKMX Tpacc 13 cnucka B guanore
Tabnuuya coeduHeHull.

B okHe Pedakmupoeamb mpaccbl/Co30amb MoOesib )2yma peanni3oBaHa
BO3MOXXHOCTb BM3yasibHOro onpeaeneHns Tex Tpacc, Anst KOTOPbIX N0 Kaknm-nnbo
NPUYMHAM He yKa3aHbl HaYanbHbIE UM KOHEYHbIE CErMEHTbI MO0 He BbibpaHa Mapka
nposoga. Pagom ¢ Takon Tpaccon otobpaxaeTtcs 3Hak "#".

[obasneHa komaHaa Konupoeamsb ceolicmea («Kucmoyka») Ana NOCTPOEHUs
pa3BeTBMNEHUSA MPOBOAOB K OTAENbHbLIM KOHTAKTHbIM TOYKaM Ha MOAENsAX
aneKTpoannapaToB.

[lobaBneHo aBToMaTU4eckoe NOCTPOEHNE KKOHTAKTHbLIX TOYEK» C aApeCHbIMU CCbINTKaMn
Ha KOHUaXx npoBoAoB Ha C60p0‘—IHOM yepTexe XryTta npu NOKOHTaKTHbIX COeANHEHUAX.
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11.

12.

13.

14.

15.

MosiBunack BO3MOXHOCTb MCNofb3oBaHusa 3D-kapkaca ans NoOCTPOEeHUs TPaeKTopui XryTa
(Hapsay ¢ NpOCTpaHCTBEHHBIMW NNOMaHbIMK U cninanHamu). B Tekyllen sepcum
NCNOJb3YHTCA TOSIbKO NPSMOSNIMHENHBLIE SNIEMEHTLI KapKaca.

MosiBUNack BO3MOXHOCTb peAakTUpPOBaHNS NPoBoAa UK Kabensa Ans NOKOHTaKTHbIX
coeauHeHuin. PaHee coeauHeHne HeobxoamMmMo GbINno yaanaTb U co34aBaTb 3aHOBO.

[lo6aBneHa komaHaa aKkcnopTa ANNH aApeCcHbIX COeOUHEHUIA NP MOKOHTAKTHbIX
coeavHeHunsax obpatHo B XML-dann, dopmupyembin cuctemamm KOMIMAC-3nekTpuk un
E3series (1ncnonb3yeTca Ana nHTerpauum npunoXxeHun).

HobasneHa dyHKUusA co3gaHms Tabnumubl npoBonos (B Buae Tabnuubl obuwux coeQuHeHul
no NOCT 2.702). B Tabnuvue pasmelltaeTcs MHopMaums No BCEM COeAUHEHNAM
(o603Ha4veHmne XryTa, HavarbHbIN U KOHEYHLIN agpeca, MapkKMpoOBKa COEOUHEHUS: UMST
uenu/curHana/noTeHumManbHoro yana, Tmn npoBoga/HoMep xunbl kabens, Tmn kabens.

[aHHble DYHKUMM CYLLECTBEHHO NOBbLIWAKT cTeneHb MHTerpauun ECAD- n MCAD-cuctem.
KHOMKN HOBbIX hyHKUMI AoBaBneHbl Ha UHCTPYMEHTanNbHyo naHens 6ubnuoTteku.

WcnpaeneH psg ownbok, BbISIBNEHHbIX B XOA€E OMNbITHbIX 3KcnnyaTauui un beta-
TECTUPOBaHUS.

Bubnuomeka koHeepmopoe daHHbix eCAD-KOMITAC

bubnnoTteka nepenmeHoBaHa B KoHeepmop eCAD-KOMIIAC.

[obGaBneHa BO3MOXHOCTb aBTOMaTMYECKOro hOpMMPOBaHNSA TabnuLbl COOTBETCTBUM
MeXay KOMMOHEHTaMM MnaTthbl U X TPEXMEPHBLIMW MOOENSIMU, XPaHSALLUMUCS B
CnpaBoyHuke CtaHgapTHble N3genus. [Ansa storo Heobxoaumo Hannyme ID PartLib B
aTpunbyTe KOMMoHeHTa (1, cooTBeTCTBEHHO, B BOM-(haine).

Mpy nony4eHnn peannucTuyHbiX COOPOYHLIX MOLENEN NeYaTHbIX NaT NosiBMIach
BO3MOXHOCTb Bbl6opa Moaenen KOMNOHEHTOB M3 KopnopaTUBHOro cnpaBoYHMKa
CrangapTHble N3genua (unu us bubnunotekn CtangaptHble M3penus). B ceoricTBa
KOMMNOHeHTOB gobasndetcsa ngeHtudunkatop obbekta n3 ombnmotekn.

Peanun3osaH BbIGop Mogenen anekTpopaamoKOMNOHEHTOB U3 bubnuoteku
(KopnopaTtusHoro cnpasoyHuka) CtaHaapTHele N3genus.

CylecTBeHHO yBenuyeHa CKopoCTb NOCTPOEHUS YCITOBHO-rabapuTHbIX COOPOYHbIX
Mogeren neyaTHbIX NraT 3a CHET U3MEHEHUs CTPYKTypbl Bubnunotekn mogenen (13d), B
KOTOPOW pasmMeLlalnTcs Mogenu KoMnoHeHToB. OAHOBPEMEHHO U3MEHNNOCH OTOBpaxeHne
[epeBa cO0pPKN: KOMMNOHEHTbLI C OANHAKOBbIMU Kopnycamu o6beauHSI0TCS B rpynnbl.

K cBoncTBam KOMMOHEHTOB B cOOpKe nevaTtHon nnatbl 4obaBneHo cBONCTBO [1o3UyUOHHOE
0603HayeHue, Kyga aBTOMaTu4ecku 3aHoCcuTCA MHopmMaLumsa nus atpubyra 1o3uyuoHHoe
obosHa4YeHuUe KoMrnoHeHma, npucesansaemoro emy B eCAD-cucteme. COBMECTHO C
N3MeHeHMaAMM No nn.1,2 370 NO3BOMSIET CTAaH4APTM30BATL NPOLEAYPY NONy4YeHus
nHdpopmaumm o coctase magenusa B JIOLUMAH:PLM n3 TpexmepHon mogenu coopku
neyaTHOro yana.

Bu6nuomeka noddepxku ¢popmama PDF

bubnnoTteka nepenmeHoBaHa B KoHeepmop PdiF-KOMIIAC.

N3MeHeHue KoMniekma nocmasku

3 komnnekTa noctaekun koHurypaumm mckntodeH KOMIMAC-3nekTpuk.

Odomc ACKOH:

CankT-lNeTepbypr, yn. Ogoesckoro, oom 5, nutepa «A»
Ten. (812) 703-39-34

E-mail: info@ascon.ru
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ACKOH B cetn UHTEepHeT:
http://www.ascon.ru

Appec Cnyx06bl TeEXHU4YECKOWN NoaaePKKHU:
E-mail: support@ascon.ru

Cant Cnyx6bl TexHu4eckon nopaepxkn B UHTepHeT:
http://support.ascon.ru

© 000 «ACKOH-Cuctembl npoektupoBaHusy, 2020. Bce npaea 3awuLLeHbI.

118



	КОМПАС-3D v19 Home
	Отличия версии 19 от версии 18.1
	Общее
	Трехмерное моделирование
	Графические документы
	Работа со спецификацией
	Импорт и экспорт
	Приложения
	Изменение комплекта поставки

	Отличия версии 18.1 от версии 17.1
	Общее
	Трехмерное моделирование
	Графические документы
	Параметризация
	Работа со спецификацией
	Импорт и экспорт

	Отличия версии 17.1 от версии 16
	Общее
	Трехмерное моделирование
	Графические документы
	Текстовый процессор
	Работа с переменными. Параметризация
	Работа со свойствами и отчетами
	Работа со спецификацией
	Печать
	Импорт и экспорт
	Приложения
	Изменение комплекта поставки

	Отличия версии 16 от версии 15
	Общее
	Трехмерное моделирование
	Черчение. Оформление чертежей
	Работа с текстом
	Печать
	Работа со спецификацией
	Импорт и экспорт
	Приложения

	Отличия версии 15 от версии 14
	Общее
	Трехмерное моделирование
	Графические документы
	Текстовый процессор
	Работа со спецификацией
	Работа с исполнениями
	Импорт и экспорт
	Прикладные библиотеки
	Изменение комплекта поставки

	Отличия версии 14 от версии 13 SP2
	Общее
	Трехмерное моделирование
	Графические документы
	Работа с переменными
	Работа со свойствами и отчетами
	Печать
	Импорт и экспорт
	Прикладные библиотеки
	Изменение комплекта поставки

	Отличия версии 13 SP2 от версии 13 SP1
	Графические документы
	Печать
	Экспорт
	Прикладные библиотеки

	Отличия версии 13 SP1 от версии 13
	Общее
	Трехмерное моделирование
	Графические документы
	Работа с переменными
	Текстовые документы и спецификации
	Импорт и экспорт
	Прикладные библиотеки


	Информация о конфигурациях КОМПАС-3D Home версий 18.1 и более ранних
	Информация о Машиностроительной конфигурации версий 13 SP1–18.1
	Отличия версии 18.1 от версии 17.1
	Механика: Пружины
	Оборудование: Сварные соединения
	Валы и механические передачи
	Оборудование: Трубопроводы
	Оборудование: Развертки
	Оборудование: Металлоконструкции

	Отличия версии 17.1 от версии 16
	Механика: Пружины
	Механика: Анимация
	Оборудование: Сварные соединения
	Оборудование: Развертки
	Оборудование: Металлоконструкции
	Приложение Трубопроводы 3D
	Изменение комплекта поставки

	Отличия версии 16 от версии 15
	Валы и механические передачи
	Система проектирования пружин
	Библиотека построения разверток
	Приложение Трубопроводы 3D
	Библиотека расчета размерных цепей
	Библиотека редукторов
	Библиотека электродвигателей
	Библиотека муфт
	Библиотека анимации
	Приложение Металлоконструкции 3D
	Изменение комплекта поставки

	Отличия версии 15 от версии 14
	Валы и механические передачи
	Система проектирования пружин КОМПАС-Spring
	Приложение Трубопроводы 3D
	Приложение Металлоконструкции 3D
	Библиотека построения разверток
	Приложение Пресс-формы 3D
	Библиотека расчета размерных цепей
	Изменение комплекта поставки

	Отличия версии 14 от версии 13 SP1
	Приложение Трубопроводы 3D
	Система проектирования пружин КОМПАС-Spring
	Интегрированная система проектирования тел вращения КОМПАС-Shaft 2D
	Изменение комплекта поставки

	Отличия версии 13 SP1 от версии 13
	Приложение Трубопроводы 3D


	Информация о Приборостроительной конфигурации версий 16–18.1
	Отличия версии 18.1 от версии 17.1
	Конвертор еCAD–КОМПАС
	Оборудование: Кабели и жгуты

	Отличия версии 17.1 от версии 16
	Конвертор PdiF-КОМПАС
	Оборудование: Кабели и жгуты
	Конвертор еCAD–КОМПАС

	Отличия версии 16 от версии 15
	Библиотека Кабели и жгуты
	Библиотека конверторов данных еCAD–КОМПАС
	Библиотека поддержки формата PDF
	Изменение комплекта поставки




