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OTanumna Bepcun 25 ot Bepcuun 24

Obuwee

1. [JobaBneHa BO3MOXHOCTb OTKa3a OT COXPaHEHMA CNNCKa HEAABHUX JOKYMEHTOB U
nokasa 3Toro crnvcka Ha CTapToBOW CTpaHuMLe. BnocneacTBMM CoXpaHeHme cnmcka u
ero oTobpaxKeHne MOXHO Npu HEOOXOAMMOCTH BK/IKOUMTL CHOBA.

2. [pwu cbpoce HacTpoek NoABMIACh BO3MOXHOCTb BK/IHOUMTL COPOC NapameTpoB
CUCTEeMBI, T.e. MPUBECTU HAaCTPOWKK, cenaHHble B pasaene CucreMa obulero
HaCTPOEYHOrO AManora, K CXOAHbIM. PaHee 310 4OCTUranocb NpUMeHeHeM npoduns
default.pfl (npwn ncnonb3oBaHMKM TeMHOM TeMbl — default_dark.pfl). Tenepb ykazaHHble
dannbl Npoduaen NCKIKYEHbI U3 KOMMIEKTa MOCTaBKM.

3. [pwv 3anonHeHnn TabanL, OCHOBHOW HaAMMCK Ha INCTax AOKYMEHTOB CTan AOCTyMneH
BBOZ B iYKW BEPTUKANBHOIO TekCTa. PaHee COOTBETCTBYHOLLEN KOMaHAbI B ZaHHOM
npouecce He Hb110.

4. [obaBneHa BO3IMOXHOCTb BbICTPOro nepexosa Kk HaCTpPOMKaM TEXHUYECKMX
TpeboBaHuWIi B JOKYMEHTE — C NMOMOLLbHO KOMaHZAbl B MeHto OgopMaeHue —
TexHu4yeckue mpebo8aHUs 1 B KOHTEKCTHOM MEHIO TEXHNYECKMX TPebOBaHNN.

TpexmepHoe MmogenupoBsaHue

1. [obaBneHa koMaHzaa CpedHss IUHSASA, NpefHa3HaYeHHas /19 NMOCTPOEHMS B MOJEM
KPUBOW, KOTOPas ABASETCS rEOMETPUUECKMM MECTOM TOUEK, PaBHOYAAIEHHbIX OT ABYX
MAOCKMX KPUBbIX. 119 BbINOJHEHMSA KOMaH/bl 334ar0TCA ABE KPUBbIE U MJIOCKOCTb, Ha
KOTOPYHO OHM OyAyT CNPOeuMpPOBaHbl. B 3TOM e MI0CKOCTU CO3AaeTCa CPeAHsS
JINHNA.

2. [obaBneHa koMaHaa M3mMeHUMb nosioxxeHuUe KoMnoHeHmMo8. OHa No3BOAET MEHATb
MONOXEHWE KOMMOHEHTa B MPOCTPAHCTBE Pa3/IMUHbIMUK CNOCcobamu:

= 3ajaHue No3nLMN K OpUEHTALLMM OTHOCUTENbHO BblbpaHHoM CK,

= CABWI B 33,aHHOM HanpaBJeHWW Ha OnpeAeneHHoe PacCToAHME UK MOBOPOT
BOKPYT 33/laHHOM OCW Ha OMNpeAeneHHbIn yron,

- [NA KOMMOHEHTOB, Y4aCTBYHOLLMX B conpsxeHunsax Ha paccmosHuu v 1od yenom —
nepemeLLieHme COracHO NapameTpam COMpPSXeHWs; AaHHbIN cnocob no3sonseT
TaKke MUTMPOBATh ABWMXEHME KOMMOHEHTA C MOMOLLbH aHMMaLMN.

,ﬂ,flﬂ M3MEHEHWA MOJ0XKEHUA MOXKXHO Bbl6paTb Cpa3dy HECKO/IbKO KOMIMOHEHTOB.

Kak v npw ncnonb3osaHun kKoMmaHza lNepemecmume koMnoHeHm/llosepHyme
KOMNOHEeHM, HaNOXeHHble Ha NepeMeLLaeMblil KOMIOHEHT COMPAXEHMUA MOTYT
MONHOCTBHO MM YAaCTUYHO OrPaHUYMBaTL M3MEHEHWE ero MONOXEHMA U MPUBOANTD K
nepemMeLLeHMIO APYTMX KOMMOHEHTOB; BO3MOXEH TakXXe KOHTPO/b COyAapeHnin
nepemeLL,aemMbix KOMMNOHEHTOB C OCTa/IbHbIMW KOMMOHEHTaMu COOpKM.

3. [obasneHa koMaHAa Pesbeg, no3BoAOLAA CO34aBaTh pebedHbI PUCYHOK Ha
rpaHAx Tena nyTeM NpoeLMpOBaHMA Ha HUX 3aMKHYTbIX KOHTYPOB (MPOCTPaHCTBEHHbIX
KpVBbIX, pebep, IMHWI 3CKn3a) 1 nocneaytowero 406aBneHns Uan yaaneHna caos
MaTepurana B rpaHuLLax NoayYeHHbIx obnacten.
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4. JlobaBneHa komaHza CeameHmMayus NoaU20HANLHO20 0b6bekma, pa3bmeatoLLas
NOZINTOHANbHbIM OOBEKT Ha cerMeHTbl. CermeHT — cBA3Has COBOKYIMHOCTb
TPEYroJIbHNKOB, XapakTepn3yrowaacqd OTHOCUTE/IbHbIM MOCTOAHCTBOM KPWVBW3HbI B
BEPLWMHaX NN yIria MexXay CMEXHbIMN TPEYrobHNKaMN. KOMaHLI,a Mno3BoJdeT
BblAe/IATb B NOJINTOHAaJ/IbHOM obbekTe y4qacTKu, 6mn3KMe no c|>opMe K aHaanNTnyeCKnMm
MOBEPXHOCTAM (MNOCKOCTb, UMAVHAP, Chepa, KOHYC, TOp).

5. JlobaeneHa koMaHza Belidesnume — o caolicmeam. OHa NO3BOASET BblAENATh B
MOZeNn 06bekTbl Pa3NYHbIX TUNOB, ObNajatoLLmMe 3aZaHHbIMKW NPU3HAKaMW.
Hanpumep, MOXHO HailnTh B COOpKe KOMMOHEHTbI onpeaeneHHoro rabapura m
MMeroLLMe 3aZaHHble CBOWCTBA, AWM KPMBbIE ONPeAeNEHHOro TUNa, Nexallume Ha
3aZlaHHOM C/10€, AW OnepaLmy ONpeaeneHHoro Tnna, UMeroLLe nepeMeHHble C
3aZ@aHHbIM 3HaYyeHneM 1 T.4. MOXHO 3a4aTb Kak O4HO yCNOBME A4 BblAeNeHNA
06bEKTOB, Tak N Cpa3y HECKObKO. YTOObI YCN0BUSA COEANHANMCE TOTUYECKUM
onepaTtopom «V», nx cnesyet 3ajaBaTb B O4HOM Ha0Ke YCI0BUA. baokn coeanHaroTca
onepatopom «J1N».

6. [obasneHa komaHaa ObHOBUMb 8epcuto 8bI6pAHHbIX onepayul, NMO3BOAAOLLLAN
NepecTpounTb yKazaHHble onepaLmm ¢ MCMONb30BaHMEM HOBbIX aNrOPUTMOB,
nmetomxca B Tekyluen Bepcn KOMIMAC-3D.

7. [opaboTaHa komaHza [TosepxHOCMb CKpy2/1eHUs:
— [lobaBneHbl HOBble CNOCOOLI ONpeseneHns LWNPUHbI MOBEPXHOCTY:

— [o kacaHu K N0BEPXHOCMU — MOBEPXHOCTb CKPYIIEHWUA CTPOUTCA TaK, UTOOBI,
MOMMMO UCXOAHbIX MOBEPXHOCTEN, OHA Kacanach Takxe yKa3aHHOM
No/Jb30BaTeNIeM MOBEPXHOCTY,

= [No 2paHu4HbIM KpUBbLIM — NMOBEPXHOCTb CKPYIIEHNSA CTPOUTCS Tak, YTOObI ee
rpaHuMLbl COBMaAau C yKasaHHbIMW MOb30BaTENEM KPUBLIMM, IEXALLMMA Ha
MCXOAHbIX MOBEPXHOCTSX.

- [obaBneH HoBbIN cNocob 3aZaHns 3aKOHa ANS U3MEHEHWS 3HAYEHWS
napametpoB — [1o 3HaYeHuUsAM 8 moykax. [pw 3Tom cnocobe Noab30BaTENb
yKa3blBaET TOUKM Ha IMHUMN ABUXKEHWUSA CEYEHWS, 3a4aeT B KaXA0M U3 HUX
Tpebyemoe 3HaueHVe NnapameTpa v onpesenseT 3akoH 3MeHeHWs napameTpa
MeXAY TOUKaMW: IMHENHas AN cnaakiHoBas MHTEPMONALMS.

8. TosABmnacb BO3IMOXHOCTb CO3aHMA B MOZAENM BapmaHTa 0coboro Tmna — BapuaHT
coCTaBa reomeTpuun. BapraHT cocTaBa reomeTpum npeHasHaveH ans 060cobnenms
YacTW reOMETPUN NCXOAHOWN MOZENN C LesIbio ee 3arpy3kn M30AnpoBaHHO OT APYrmx
06BbEKTOB 3TOM MOZeNn. Vicnonb3oBaHWe cneumnanbHO NOATOTOBAEHHbIX BAPUAHTOB
COCTaBa B C/IOXHbIX AeTanax No3BOAsET CyLeCTBEHHO CHU3WUTbL NOTpebaeHme
OnepaTMBHOW MaMATK M MOBbLICUTb MPON3BOAUTENBHOCTb KOMMbKOTEPa Npu paboTe ¢
HonbWNMM COOPKaMM.

9. [dobasneHa cnctemHas Hactponka KOMIMAC-3D, npeanucbiBatowas npuMeHaTb
BapWaHTbl K KOMMOHEHTaM COOpKM Npu ee 3arpy3ke 1 onpeaensatoLlas NnpuopuTeThl
5TUX BapwnaHTOB. Hanpumep, B MOAENAX KPENEXHbIX U34eANiA MOTyT ObITb CO34aHbI
BapWaHTbl COCTaBa reOMeTpuM, MPeACTaBAArOLLIME 3TN U3LEeNA B YNPOLLEHHOM BUAE:
6e3 bacok, CKpyrneHuin, otBepcTuii. ECam npm HacTporike yCTaHOBUTL AaHHbIN
YMPOLLEHHbIN BapUaHT B KauecTBe MPUOPUTETHOTO, TO MOXHO COKPaTUTb Bpems

OTKPbITMA COOPKN (MPOMOPLMOHANIBHO KOAMYECTBY BCTaBAEHHbIX KPEenexXHbIX
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M3aenni), a Takxke Noayuntb COOPOUHbBIV YepTeX C NPeayCMOTPEHHbIMU CTaHAAPTOM
YNPOLLEHNAMUN N30OPAXKEHNN.

10. YnyuweHbl 1 gopaboTaHbl NpoLLecchl Bbibopa O6BEKTOB:
- YcoBeplueHcTBOBaHa pabota ¢ unbTpamu:

- MNosBunack BO3MOXHOCTb 3a4aHNs COBCTBEHHbIX HAOOPOB GUABLTPOB ANS
KaXKZ0M KOMaHAbl, Npeanonaratolen ykasaHme obbekToB MOAENMN (MPY 3TOM
CAMCOK GUABTPOB OrPaHNYEH TNamMn 06HbEKTOB, MCMOJb3YyEMbIX B KOMaHAE), U
ANA COCTOSHWSA, KOTAa HX OZHa KOMaH/Aa He 3anylleHa. Bce cdopmmpoBaHHble
Habopbl GUABTPOB COXPaHAIOTCA A0 KOHLLA ceaHca paboTbl C ZOKYMEHTOM.

- [lobaBneHa nHAMKaums pexmnma duabTpaumm obbekToB: ecin XoTa Obl 0OAMH
GUNBLTP BKAHOUEH, B MPaBOM BEPXHEM YTy rpaduueckon obaacti otobpaxaeTcs
cneumanbHblin 3HaYoK. LLlenyok no Hemy oTkatouaeT GuabTPbI TekyLlero Habopa
(ocTanbHble Habopbl GUALTPOB, ECAN OHU €CTb, HE N3MEHSHOTCH).

- TMpw ykazaHUM NCXOAHBIX OOBEKTOB B Pa3IMUHbIX KOMaHZax MOABUAACh
BO3MOXHOCTb aBTOMaTMUeCcKoro BbiIbopa rpynmn KpuUBbIX 1 rpaHen,
YAOBNETBOPANOLLMX ONpeAeneHHOMY YCI0BMIO. Hanpumep, MOXHO BbIOpaThb
LienouYky KpmBbIX 1 pebep, yka3aB OZHO 13 3BEHbEB 3TOM LLEMOYKY; yYKa3aB rpaHb,
MO>HO BbIOpaTh €e 1 BCe CMEXHbIE C HEl MW BCe OCTaNbHble TPaHW, CO3A4aHHbIe
TOW e onepauunen, v T.n.

KomaHzabl, onpesenstolLme ycnoBme Bbibopa 06beKTOB, AOCTYMHbI BO BPEMS
BbINOJIHEHMA OnepaLmm — Ha lNaHenn H6bICTPOro A0CTyna U B KOHTEKCTHOM MEHHO.
BbibpaHHble No ycnoButo 06bekTbl 06beanHATCA B Habop. B Habope xpaHuTcs
nHGopMaLmsa 06 NHULMMPYoLLLEM 0bbekTe 1 ycioBUM Beibopa. baarogapsa atomy
Npv NOABAEHWM B MOZENN APYTUX OOBEKTOB, KOTOPbIE YAOBAETBOPSAHOT YCAOBUHO,
OHW aBTOMaTU4YeCKM A06aBAAOTCA B HAbOp, COOTBETCTBYHOLLMM 0OPa3oM M3MeHss
pe3ynbTaT MCMOb3ytoLLEN ero onepaumn. MNpn HeobxoAMMOCTN Habop MOXHO
OTPeAakTMPOBaTh, HAMPUMEP, CMEHUTb MHULMNPYHOLLMIA OOBEKT MAKN YCIOBME,
NCKAOUNTL 13 Habopa HeKOTOpble O6BEKTLI U T.1M.

1. [dopaboTaHa koMaHAa IkeuduUCMaHmMa Kpugo: Npy NOCTPOEHUN SKBUANCTAHTbI
CMeLLleHneM BAOIb MOBEPXHOCTM MOXHO yKa3aTb He OAHY rPpaHb, @ HECKOIbKO. Takxe
A06aBNEHbI BO3MOXHOCTY 06pe3Kkn 3KBUAMCTaHTbI TPaHMLLIAMV TPaHen 1 NpoAneHns
[0 TPaHUL, rpaHen.

12. [opabotaHa komaHaa [TpoekyuoHHas Kpueast:

- Tenepb kOMaHza paboTaeT ¢ ToukaMu K rpynnamm Touek. Bo3amMoxHo Takke
npoeLnpoBaHMe KPMBbIX 1 TOYEK OAHOBPEMEHHO.

- B cnocobe lMo HanpaeseHur MOXHO BKAHOUMTb CO3JaHMe Y4acTKOB KPUBOW,
napanfnenbHbIX HanpaBAeHWUO MNPOeLMPOBaHMSA. 3TO NO3BONSET YCTPAHNUTb
Pa3pbIBbl KPUBOW B CNly4Yasx, KOrAa CPeAm YKa3aHHbIX TpaHen MMeroTCs Takume,
NpoeLMpoBaHMe Ha KOTOPble HEBO3MOXHO, HanpuMep, NAOCKME rPaHy,
napannenbHble HanpaBAeHMO MPOELIMPOBaHMS.

13. B KOMaHzax co3zaHusa OTBEPCTUI NOsSBMAACh BO3MOXHOCTb OZAHOBPEMEHHOIO
MOCTPOEHMA HECKONbKMX OTBEPCTUI (paHee 3@ OAMH BbI3OB KOMaHZbl MOXHO Obl1O
Co3AaTb TONbKO OAHO OTBEPCTME).
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[MonoxeHune OTBepCTMVI onpegenaercd TO4KamMmm, KOTopble 3a4a€eT NOJib30BaTe/b. o710
MOTyT ObITb OTAe/ibHblE TOUKK, a TakKXe rpyrrbl TOYEK: MaCCBbl TOYEK, 3CKN3bI C
TOYKamMn 1 4p.

HanpasneHrem NOCTPOeHMA AN KaxXA0ro OTBEPCTUA ABNAETCA NEPNEHANKYAAP K
NOBEPXHOCTW, MPOXOAALLMI Yepe3 COOTBETCTBYHOLLLYHO TOUKY. ECam Touku yxe nexat
Ha MOBEPXHOCTM, TO OHa OMNpPeAeNieTcsd aBTOMaTUYECKN, @ €C/IN HET, TO MOBEPXHOCTb
CnefyeT ykazaTb BpyuHyto. KpoMe Toro, MOXHO 3azaTb 418 BCEX OTBEPCTUIA eAMHOe
HanpaBfeHWe, yka3aB 06bekT, HanpumMep, MPAMYHO.

14. [opaboTtaHbl npoueccsl PaccmosHue u yeon, [auHa pebpa, lNiowade:

- co3,anaeMb||7| 3TNMUK rnpoueccamMum 00beKT «M3MepeHne» Tenepb MOXHO
OTPEAAKTNPOBATb, YKa3aB Apyrmne 06beKTbI MOZENN ANA BbIMONHEHNA N3MEPEHUA,

- B npouecc fobaBneHa ctanHaapTHasa kHomka Co3dame 0b6vbekm, 3aBeplLuatoLLias
Tekyllee naMepeHue ¢ cossaHvem B [lepeBe obbekTa «M3mepeHme» (KHoMKa
Co3z0ameb usmepeHue, GopMMPOBaBLLAA 3TOT OOBEKT paHee, NCKOYEHa).

15. [opabotaHa komaHza [Npeobpasoeame 8 nou20HaGbHbIU 06bekm:

- [obaBneHa HacTpoWika TOYHOCTU Npeobpa3OBaHMA: MOAb30BATENb MOXET
yNpaBAATb MaKCUMaNbHbIM JMHENHBIM 1 YTI0BbIM OTKJOHEHUAMMN 1N MaKCUMaNbHOM
AnviHOW pebpa.

— TonuroHanbHble 06BEKTHI, NONYyYaeMble B pe3ynbTaTe Npeobpa3oBanHuma, Tenepb
accoUMaTMBHO CBA3aHbl CO CBOMMM UCXOAHBIMM TeNaMM 1 MOBEPXHOCTAMM: eCAn
OHW MEHSAIOTCA, TO MEHAKOTCA U MOAUTOHaNbHble 06BbeKTbI. [Tpy HeobxoanmocTu
onepauuto NpeobpasoBaHMA MOXHO Pa3pyLUMTb — TOrAa NOANIOHabHbIE
06 BbEeKTbl MOTEPAOT CBA3b C UCXOLHbIMM.

- Togasmnacb BO3MOXHOCTb MOCAEAYHOLErO peAakTUPOBaHNA onepaLmm
[peobpazosaHue 8 No/U2OHA/bHBIU 06beKm (AOCTYMHa, eCI OnepaLmns He
paspyLueHa).

16. [JopabotaHa komaHzaa Cemelicmao modenel:

- TosBmnacb BO3MOXHOCTb AOMOJHEHMA YXKe MMEIOLLENCA TabanLbl CEMENCTBa
HOBbIMW KOJIOHKaMW MyTeM yKa3aHWs elle He BKAHOUEHHbIX B TabaMLYy CBOWCTB U
nepeMeHHbIX MoAenn-wabaoHa (paHee pesybTaToM 3TOro 6bln10 GopMMpPOBaHME
B TOM e daine HOBOW MycTor Tabanupbl 3k3emMnnspoB). JJobaBneHHble KONOHKM
pacnonaratoTca Nocae CyLwecTBYLWMX. VIX 3anoaHeHne Npon3BOAMTCA, Kak u
paHee, NpW peAakTMpoBaHWM TabanLbl ceMencTBa B TabANMUYHOM pesakTope.

- LWabnaoHom cemelicTBa Tenepb MOXET HbITb MOZENb, COAEPKALLAsn BapUaHTbI
(paHee He Morna). Takue e BapuaHTbl ByayT NPUCYTCTBOBATL B IK3eMMNafpax,
CO3/laHHbIX MO 3TOMY LUABNOHY.

17. Tpw pesakTMpoBaHUM BCMOMOraTeabHOM NMAOCKOCTM CTana BO3MOXHa CMeHa crnocoba
ee NoCTPOeHus: B 3arosioBke [aHenn napameTpoB OTOHPaXKarOTCA Te e KHOMKM
CO3/aHNsA MAOCKOCTEN, UTO W MPW NOCTPOEHMM HOBOM MA0CKOCTL. MNocae HaxaTus
HY>XHOW KHOMKW CeayeT ykasaTb OMOpHble 06beKTbl MAOCKOCT COrIacHO
BblIOpaHHOMY crnocoby noctpoeHus. CBA3b MAOCKOCTU C 3aBUCUMbIMU OT Hee
obbekTamu B pe3y/ibTaTe Takoro pesakTMpoBaHns He Hapyllaetcs. CoxpaHaroTcs
TakXe YCTaHOBJEHHbIE NMPW CO34aHMN CBOMCTBA MIOCKOCTM.
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I,ﬂ,aHHaFI BO3MOXHOCTb — CMeHa crnocoba NOCTPOEHNA — CTala AOCTYMHa Tak>Xe rnpu
peaakTMpoOBaH BCMOMOTIaTe/IbHbIX ocen.

18. TMosBunacb BO3MOXHOCTb BbIOOPa HanpasieHs HOPMaau BCrOMOraTenbHowM
MNOCKOCTM BO BPeMSA ee CO3AaHus AN peAakTUpPOBaHWA.

19. B koMaHze YceueHne NoBEepXHOCTM NOSBMAACh BO3IMOXHOCTb 3a/jaHus LOMycka Ha
TOYHOCTb CTbIKOBKU KPUBbIX UM MOBEPXHOCTEN, 06Pa3yHOLLMX CeKyLLMA O6BEKT. ITO
No3BOASET 06BEANHUTL B OANH HEMPEPbIBHbBIN CEKYLLMNA OOBEKT HECKONBKO
yKa3aHHbIX KPMBbIX UK MOBEPXHOCTEN — MPU YCNOBUM, UTO 3a30Pbl MEXAY HUMM
MeHee 3aJ,aHHOrO 3HaYeHUs Aomnycka.

20. B npouecce KONMpoBaHWs reoMeTpun NOABMAACh BO3MOXHOCTb aBTOMAaTNUECKOro
KOMMPOBaHWA pe3bb, MOCTPOEHHbIX Ha 3NEMEHTax KOMMPYeMoro Tena.

21. [JopaboTaHa komaHza [TosepxHOCMb NO cemu Kpugblx. noseunack onuuns CoxpaHame
HanpaseJ/ieHue, KoTopas AOCTYMHa, eCNN KpUBble HanpasaeHua V He 3aaHbl, HO
3a/laHO Kakoe-Mbo yCnoBMe COMPAXEHMA.

B zanbHeleM, Npu n3MeHeHUn GOPMbI U/MAKN PaCcroNoXeHs 06bekToB
COMPSXKEHNS, BKNFOUEHHAs onums obecrneunBaeT NepecTpoeHne NoBEPXHOCTU UCXOAS
13 3adUKCMPOBAHHOTO B3aMMHOTO HamnpaB/ieHNs HopManeli/KacaTeNnbHblX.

22. YayduweHa AMarHOCTUKa TPEXMEPHbIX MOZenen: oHa ctana bonee TouHon. OaHaKo B
HEKOTOPbIX CyYasx pe3yNbTaTOM 3TOr0 MOXEeT CTaTb yBe/MUYeHne KoNnmyecTea
BblaBaeMbIX COODLLEHN.

CoobLeHnsa 0 HefoyeTax, KOTOpble He BIOKMPYHOT MOCTPOEHNE MOAENM, HO TPebyroT
BHWMaHWsA NONb30BaTeNs, BblAeNeHbl B OTAENbHYHO KaTEropuio — NpeaynpexaeHns.
MpuMepbl NpeaynpexXAeHnin: CoobLeHMEe O TOM, YTO 3IEMEHT He NepecekaeT BCe UK
HekoTopble 06BbeKTbl 061aCTV NPUMEHEHMS, COODLLEHME O CaMOonepeceYeHnn Tena,
coobleHMe O HapyLeHNN LenoCcTHOCTM Tena. MNpeaynpexaeHna NokasbiBatoTCA B
[lepeBe B BMAE BOCKAMLIATENBHOMO 3HaKa Ha >entom GoHe. [MNpn HeobxoaMmMocTn
oTObpaxeHWe NpeaynpPexXAeHNin MOXHO OTKIHOYUTb.

23. YnydweHa paboTa co cBOMCTBaMM OOBEKTOB MOAENN:

- [losBnnack BO3MOXHOCTb 3aaHWs yMONUaTeIbHbIX MapaMeTPOB OTOHBPaXKEHNS 1
YMONYaTENbHOrO CNOSA ANA TEN U MOBEPXHOCTEN MOAENN, a TakXKe ANs
KOMMOHEHTOB CHOPKM:

— NOACOHOPOK,

JeTanen,

BUBAMOTEUHBIX KOMMOHEHTOB,
— CTaHAAPTHbIX U34eNUK (AN HUX MOXHO 33ZaTb TONbKO YMONYATENbHbIN CNOW).
- [na KpuBbIX, KOTOPbIE MOTEHLMANIbHO MOTYT BKNHOUATb HECKOJIbKO KOHTYPOB
(AMHMA o4YepKa, NPOeKLMOHHAA KpMBas 1 Ap.), U FPynn ToYek CTano AOCTYNHO
3a/laHne yMon4aTeIbHOro CNos.
- B npouecce BcTaBkm KOMMNOHEHTa (KpOMe CTaHZAPTHOrO n3aenns) B COOpKy CTana
AOCTYMHa HaCTpPOVKa NapaMeTpoOB OTODPaXeHNs 3TOro KOMMNOHeHTa. PaHee
A aHHble MapamMeTpbl MOXHO ObIIO M3MEHWUTL TOJbKO MOC/AE BCTaBKM KOMMOHEHTa.
24. Ha lMaHenn cnoeB npu paboTe B 3ckm3e oTobpaxaeTcs, nommumo [lepeBa cnoes
3CckKn3a, [epeBo cnoes Mogenn. B HeM AOCTYNMHO M3MEHEHWE HEKOTOPLIX MapaMeTpoB
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25.

20.

27.

28.

29.

30.

31

32.

33.
34.

35.

CNIOEB, B YaCTHOCTW, CBOMCTB. Hanpumep, MOXHO caenatb GOHOBBIA COM aKTUBHbIM.
Co3aaHue 1 yaaneHne CNoeB MOAeNN Npun paboTe B 3CKM3e HeAOCTYMHO.

Mpw BbINOAHEHWM N3MEPEHMIA B 3CKM3axX CTaNo AOCTYMHO yKa3aHWe TPEXMEPHbIX
06BEKTOB, PACMONOXEHHbIX Ha GOHOBbIX CIOAX MOAENN.

cKU3, cogepkalluii 6Ao0KMpPOBaHHbIE pa3Mepsbl (YNpaBastoLLMe pa3Mepsbl, 3HaYeHme
KOTOPbIX HEBO3MOXHO M3MEHUTb 13-3a OrPaHUYeHnA an Apyrix pa3mepos),
MONyYaeT CTaTyC «NepeonpeseeH» U COOTBETCTBYHOLLMIA eMy 3HauoK (!).

B npouecc ynpasneHusa konmpoBaHuem gob6aBaeHa BO3MOXHOCTb MPOCMOTPA MyTU K
[OKYMEHTY-UCTOYHMKY KOMMPOBaHWA N OTKPbITUS 3TOrO AOKYMEHTA.

MosBMAaCh BO3MOXHOCTb OTKPbITUSA AOKYMEHTA-UCTOYHMKA KOHTEKCTHOM CBA3M.
CoOoTBeTCTBYHOLLAA KOMaHZA BbI3blBAeTCA AN 0ObekTa MOAENN, CBA3AHHOTO CO
COOPKOW KOHTEKCTHOM CBA3bIO M OTKPbLIBAET CaMy 3Ty COOPKY, T.e. AOKYMEHT, r4e npu
KOHTEKCTHOM pefaKTMpOBaHWUM MOZEV BO3HMKAA AaHHAA CBA3b.

3meHeHO ymonyaTenbHoe 3HayeHne CBOMCTBa Mamepuas Ana HOBbIX MOAENen
cbopok: Tenepb 3HaUYEeHWe 3TOro CBOWCTBA MO YMOYaHMIO He 3ajaHo. PaHee
MaTepmnanom HosbIx c6opok bbina Ctanb 10 TOCT 1050-2013. 3HaueHMe NAOTHOCTH
ANS HOBbIX CBOPOK He M3MEHMN0Ch — OHO cooTaeTcTByeT ctanm (0.007856 r/mMm?).

Mpw BbIaeNeHNN pa3mepoB B [lepeBe MOAen Ux ONOPHble OOBEKTLI MOACBEYMBAROTCS
B rpadmyeckon obnactu.

YCKOpeHO co3aaHne NOBEPXHOCTM cKpyraeHus. Hanbonbwmnin 3pdekT 3ameTeH B
Cnyyae, Koraa obe ncxoaHble MOBEPXHOCTU MHOFOrpaHHbIe 1N KONNYECTBO rpaHem
3HaYUTENBLHO.

YCKOpeH NpoLecc CMeHbl TeKYLLErO BapuaHTa UM UCMONHEHUA KOMMOHEHTa B
cbopke.

YckopeHa reHepaums daraoB 3Kk3eMnAspoB CEMENCTBA.

OnNTMMKM3NPOBaHa CTPYKTypa AaHHbIX B MOAENAX CO CNOXHOM GOPMOM NOBEPXHOCTY,
CoZep>KaLlumx Takke MHOTO Apyrx 06bekToB, 6A3NPYHOLLMXCA Ha 3TOW MOBEPXHOCTY,
HanpuMep, TOYeK Uan OTBEPCTUIA. B pe3ynbTaTte yMeHblUeH 0bbeM onepaTMBHOM
MamATK, HEOOXOAMMBIN ANs PaboTbl C TAKMMUW MOAENAMMU, N OOBEM AUCKOBOTO
MPOCTPaHCTBA, HEOOXOANMBIV ANF UX XPAHEHWA.

PeannsoBaHa noacseTka B rpaduueckoin obaactn obbekTa, Bbl4ENEHHOTO B
OAHOCTPOYHOM pernctpaTtope Ha lNaHenn napameTpoB BO BPEMS BbIMOJHEHWS
KOMaHZbl. 9TO yNpOLLaeT KOHTPOJb BbIGOPa MCXOAHbBIX OOBEKTOB B C/lyYasnx, KOr4a Bce
MK BoNbLIas YacTb PErMCTPaTOPOB B KOMaHZEe OAHOCTPOUYHble. PaHee noacseTka
paboTana ToNbko AnA 0OBEKTOB MHOTOCTPOUHbIX PErMCTPaTOPOB.

lpaduueckne 4OKyMeHTHI

1.

MosBMAaCh BO3MOXHOCTb OrPaHNUYeHNs NPOELMPYEMON B YepTex 0b61acTh MOAeNw.
[aHHas obnacTb onpesenseTca Ha BUAe YepTexa AByMs MIOCKOCTAMY,
napannenbHbIMK NAOCKOCTM NMPOEKLMIA 3TOTO BUAA: NEPBas MPOXOAUT Yepes
HavKanLWyro K HabaroZaTento TOUKy MOAen, BTOpasa pacnonaraetca 3a nepon. Ecam
BWA NpeACcTaBaseT cobor paspes, TO nepBas NAOCKOCTb COBMAZLAET C CeKyLemn
MNOCKOCTbIO. PaccTosHne Mexay NAOCKOCTAMM 3a4aeT NONb30BaTelb — MO0 BBOAOM
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YMCAOBOTO 3HAYEHMA, MO0 yKazaHMeM MOAOXKEHMSA BTOPON NAOCKOCTM Ha ApYrol
NPOeKLMM 3TOM XXe MOAENN.

2. B cnuncke o6bekToB MOAEAW, KOTOPbIV NOKa3bIBAETCA ANA aCCOLMATMBHOIO BUAA B
[lepeBe yepTexa, MOXHO OCTaBUTb TONbKO BUAMMDIE, T. €. O6BEKTbI, PakTUUeCKn
n3obpaxeHHble B JaHHOM Buae. OTCYTCTBYHOLLME Ha N306paxeHnn 0OBbeKThI,
HampyMep, 3aKpbiTble APYTVMIN MM OKa3aBLUMECH 3a FPaHULIEN MECTHOTO BUAQ,
MCKNHOYAKOTCA M3 CNCKA. DTO YNpoLLaeT paboTy C yepTexxamm cOOpOUHbIX MOAENEN,
cofep>Katmx 6obLIOe KOMMYECTBO KOMMOHEHTOB.

3. [obasneHo orpaHnyeHne «CummeTpma 06bEeKTOB», HaknaablBaeMoe Ha OOBbeKTbI
HOBOW KomaHzon CumMMmempus 06bekmos. [1n1q HanoXeHWa OrpaHNYeHms Hy>KHO
yKa3aTb OCb CUMMETPUM 1 ABa 0bbekTa. ObbekTamu MOryT ObiTb OTAENbHbIE 31EMEHTbI
(OTpe30K, OKPY>XXHOCTb U T.M.) AN COCTaBHble OOBEKTLI LLeIMKOM (MPAMOYTrONbHUK, Na3
M T.M.). TUMbl yKa3biBaeMbIX OOBEKTOB AOMKHbI COBMajaTh, HO MMEHOTCA HEKOTOPbIE
MCKNKOYEHNSA, HanpUmep, CUMMETPUYHBIMU MOXHO CAenaTb OTPEe30K U OCEBYHO
JMHWIO, OKPY>XXHOCTb U ayry. B pe3ynbtate HanOXeHNs orpaHnYeHns oobekTbl
pacnoaaratoTca CUMMETPUYHO APYT APYry OTHOCUTENBHO OCKU 1 MONY4aroT
OAMHAKOBbIE pa3Mepbl.

4. [lopaboTaHa KOMaHAa 3epKabHO omMpasums:

— MofABMIACb BO3MOXHOCTb yKka3aHuna ocn CK naum JICK B kauectBe oCu CUMMETPUY,

— OrpaHuW4YeHKne, BO3HMKaKOLLLEee NP NCNOIb30BaHWM KOMaHAbl B MapaMeTpuyeckoMm
pexunme, Tenepb 3aBNUCUT OT TMMNa OObEKTA: HAa TOUKM HakaAbIBAETCH, Kak M paHee,
orpaHnyeHne «CMMMeTpUA TOUeK», @ Ha 0OBEKTbI OCTaNbHbIX TMMOB — HOBOE
orpaHuyeHne «CMMMeTpma 06beKTOBY.

5.  [lopaboTaHbl NpoLiecchbl MPOCTaHOBKN IMHENHbIX Pa3MepOB C BbIHOCHBIMU TNHUAMMY,

KacaTeNbHbIMW K OKPY>KHOCTAM/AyraM OKPY>KHOCTEeW:

— B KOMaHAe JIuHelHbll pasmep nosasmaack BO3MOXHOCTb BbIbOpa TMna
BepmukanbHebil v FTopu3oHManbHLIU ANA TakUX Pa3MepoB (paHee OHW MOrau
MMeTb ToNbko Tvn NlapanneneHo 06vekmy v, COOTBETCTBEHHO, MOKa3blBaTb
MWHVMabHOE PaCcCTOAHME MEXAY OKPY>KHOCTAMM, MaKCMMabHOe paccToAHMe
NNN PACCTOAHNE MEXAY LIeHTpamu),

— B KOMaHae JIuHeliHbIli pasmep om ompe3ka 00 Mmoyku NosBmMaack BO3MOXHOCTb
BblbOpa OKPY>XHOCTW/AYrM B KauecTBe NepBoro obbekTa, a Takxe A06aBnANCh
KHOMKW BblIbOpa BapuaHTa MpOCTaHOBKM pa3Mepa: OT OTpe3ka A0 BAUKHEN ToukK
OKPY>XHOCTW, AaNbHEN TOUKM UK 4O LieHTpa.

6. [JopaboTaHbl KOMaHAbl CO34aHWMA MAaCCMBOB W KOMMPOBaHWA rpadburyecknx OOBbEKTOB:

- [na obneryeHns goctyna K KOMaHzAe pefakTMpoBaHMsa MacC1Ba OHa AobaBneHa Ha
KOHTEKCTHYHO NaHeb, NOABAAIOLLYHOCA NPV BblAENEHNM MAaCCMBa WA OTAENbHbIX
ero o6bEeKToB.

- YceueHwue nanm pacceyveHmne BXOAALLErO B MaCCUB OTpe3Kka, OKPYXKHOCTU WAK Ayrn
OKPY>XHOCTW Honee He NCKAKOYaET 3TOT 0OBbEKT M3 MaccmBa. B cnyyae pacceuerums
B COCTaBe MacCMBa OCTAeTCs OAHA M3 MOJYUYMBLUMXCS YacTelr obbekTa.

- KomaHaa MaccuB no cetke:

— po6aBneHa BO3MOXHOCTb 3aZaHNA HanNpaBAeHWI OCeln CeTKM NnyTeM yka3aHus
NPAMOIMHENHBIX OOBEKTOB LOKYMEHTa (Npw paboTe B 3CK13e AOCTYMHO Takxe
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yKasaHune I'IpFIMOJ'IMHGV]HbIX 0ObEKTOB MO,EI,eﬂl/I),' MaCCMB COXpPaHAET CBA3b C
YKa3aHHbIMU obbekTamu 1 nepecrpamBaeTca Npn N3aMeHeHNM NX NONOXKEHNA,

— f0b6aBAeHbl BapnaHThbl pe3yabTaTa MOCTPOEHUA MaCcCKBa: C YAANEHMEM KOMWIA
BHYTPW CETKMN U C pa3MeLLeHMEM KOMUI TONbKO BAONb OCEMN.

- [lobaBneHa BO3IMOXHOCTb BBOAA/OTOOPaKeHWA BbIPAXEHWNIA ANA BblUMCNEHWS
3HaYeHW NapaMeTpPOB MacC1Ba B COOTBETCTBYHOLMX NoAsax [aHenn napaMeTpos.

- B komaHze Konuma no ceTtke anemMeHThbl ynpaBaeHns Ha [MaHenr napameTpos
peopraHn3oBaHbl A4 NpubanxeHus ee k Buay NaHenn napameTpoB B KOMaHAe
MaccuB no cetke.

7. HoBble BO3MOXHOCTM NpW NPOCTaHOBKe 0H03HAYEHNS LLIEPOXOBATOCTM NMOBEPXHOCTU:
3aKNtoYeHne 0H603HaUYeHNa B Kpyrble ckobku 1 gobaBneHne nocae Hero 3Haka
«3Be3404Ka». [1pn HEOBXOAMMOCTIN NOAe, COAepPXKaLlee «3BE30UKY», MOXHO
OTpeAaKTUPOBaTh, BBEASA B HETO NHOOOMN TEKCT. DTN BO3IMOXKHOCTU JOCTYMHbI TakXe BO
Bpems cOo34aHusa 0603HaYeHWs LLIEPOXOBATOCTN MOBEPXHOCTM B MOAENN.

3ameyaHue. BO3MOXHOCTb A06aBNeHMsA K 0603HAUEHNIO LLIEPOXOBATOCTM TEKCTOBOM
METKM, MCMOb30BaBLLAACH paHee /18 BBOJA «3BE3A0UKN» WA APYroro Tekcta nocse
0603HaueHUs, UCKAFUEHA.

8. HoBble BO3MOXHOCTM paboTbl C MakpO3NeMEHTAMU:

- [obaBneHa KOMaHZa UCKNKOUYEHNA reOMeTpum 13 MakpoanemeHTa. KomaHa
NepeHOCUT BblAeNeHHble 0O6BbEKTbI M3 MaKPO3EMEHTA B AOKYMEHT 6e3 M3MeHeHMs
MX MONOXEHWS.

- ObbekTbl, BCTaBigeMble B rpaduyeckimii JOKyMeHT 13 bydpepa, BO BpeMs BCTaBKM
OMNUMOHaNbHO MOTYT ObITb O6beANHEHBI B MAaKPOINEMEHT.

9. Hannuue B JOKYMEHTe OTPE3KOB HYNEBOW A/IMHbI BOaee He AMarHoCTMpyeTCs Kak
owwmnbka. Takme OTpe3KM MOryT NMOSBAATLCS, HANPUMEP, B pe3ybTaTte peAakTMpoBaHMs
NapaMeTpm4eckoro n3obpaxeHus.

10. B accoumatMBHOM YepTexe CTano AOCTYMHO CO3/aHNe CCbINOK Ha CBOMCTBA COCTaBHbIX
YyacTer cOOPKM, CNPOELMPOBAHHOM B 3TOT YepTex.

1. MNpw paboTte ¢ napameTpr30BaHHbIMK rPaPUUYECKMMMN JOKYMEHTaMM CTano AOCTYMHO
BK/IFOUYEHMNE/OTKNHOUEHNE OTODPaKeHNA NepeMeHHbIX B Pa3MepPHbIX HaANMCAxX
pa3mMepoB. [1nf 3TOro MCnoab3yeTca Takada XXe KOMaHAa v KnaBuLla, Kak n npu pabore
C TPEXMEPHbIMU MoAenamn: MIMeHa nepemeHHbIx 8 pasmepax, <F17>. (KomaHaa
Omobpaxame oz2paHu4eHusi bonee He BAMSET Ha OTOHPaxKeHWe NepeMeHHbIX B
rpaduyeckmx JOKyMeHTax 1 3CKu3ax.)

12.  [nHamunyeckas NoAcBeTka — MOACBETKA ObbekTa MNPy MPOXOXAEHUN HAZ HUM
Kypcopa — Tenepb NPOUCXOAUT TakKe B OTCYTCTBME 3anyLLEeHHOM KOMaHAbl 1 Npwu
cpabaTbiBaHNWN NpMBA3KM K 06bekTy. [JobaBneHa HacTpoka 3a4ep>KKn Npwm
AMHAMNYECKOM MOUCKe, T. €. yKa3aHne BpemMeHu (B MC), B TeUeHne KOTOPOro Kypcop
LOIKEH HAXOAUTbCA Haj OOBEKTOM, MPeXae YeM OH MOACBETUTCS.

13. le/l HaCTpOI\/JIKe CTnna aIMHNK, cojep>Kallero Cl)paFMeHT, MO>XHO BKJIKOYNTb
,£I,O6aBﬂ6Hl/le LUTPMXOB B Ha4dajse 1 KOHLE. Bnaroaapﬂ 3TOMY JINHNA, MEROLLIaA ,ﬂ,aHHbIl\/JI
CTWUb, 6y,c|,eT HAUMHATbLCA U/WAN 3aKaHUKMBATbCA LLTPUXOM, a MHOTOCErMEHTHAA JINHNA,
HanpunMmep noMaHad, He 6yaeT NMETb Pa3pbliBOB MeEXAY CErMEHTaAMW. PaHee B Hauane
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W/VN KOHLLE IVHNW (CEerMeHTa) MOr OKa3aTbCsA MPOMEXYTOK, YTO YMEHbLLA0 ee
BM3yabHO BOCMIPUHUMAEMYHO A/IVHY.

14. Tenepb B npoLecce co3zaHns acCOLMATUBHOIO pa3mepa Auanor yCTaHOBKN ero
3HAYEHWS He MOABAAETCA, €C/IN 3TO 3HAYEHME HENb3A U3MEHUTD, T. €. B Cly4ae, Koraa
pa3mep ABASETCA MHPOPMALIMOHHbBIM (paHee AManor NosiBASACS BCErAa).

15. Ecam noasectn KYPCOP K 3Ha4Ky HanOXEHHOTIO Ha 0b6bekT OrpaHn4yeHns, To Ha aKpaHe
BO3HWMKaET NOACKa3Ka C Ha3BaHMEM OrpaHNYeHnA.

16. VicknroueHa napannenbHaa obpaboTka acCoumaTUBHBIX BUAOB.

PaboTta c coctaBom n3genus, CBOUCTBaMu N oTYUeTaMm

1. TosBmMnacb BO3MOXHOCTb YNpaBAeHUs UCMOAHEHUAMW Ha [aHenn cocTaBa V3aenus:
MNONb30BaTENb MOXET OTPEAAKTMPOBaTb 0O03HaUEeHNe BbIBPAHHOrO MCMONHEHMA
(6a3oByHO YaCTb M HOMEP WUCMONHEHMS), #00aBUTb UV YAANUTb UCMIONHEHWUE N3AENNS.
Mpw paboTe co cbopkamu (*.a3d) LOCTyNHa TakKe CMeHa TeKyLLero NCNoaHeHNS
MoZenn Ha lMNaHenn coctaBa v3genus.

2.  KoMmnoHeHTbI, BxoAsLMe B NOACOOPKY, KOTOpas NpeAcTaBaeHa B cneumdukaLmm
CcOOPKM CBOMMM COCTaBHbIMW YacTAMM, TeENEPb MOXHO UCKAKOYaTb N3 COCTaBa U3aenus
M 13 cneymdurkaLmm TekyLLero ctuns (paHee B cneumndukaumm 6e3ycnoBHO
OTOBpaxanncb BCe KOMMOHEHTbI Takor NOACOOPKM).

Pa6ota co cneuundukauymen

1. Tpw HacTpovike CTUAA cneundmnkaumm NosBMAACh BO3MOXHOCTb CBA3bIBAHMA rpad co
CBOMCTBaMM (CMCTEMHBIMU UK U3 BHAMOTEK). B cneumndukaumm ¢ JaHHbIM CTUAEM
A4erkn 3TUX rpad aBTOMATMYECKM 3aNONHATCA: B HUX OTOBPa3ATCA 3HaueHs
COOTBETCTBYHOLLMX CBOWCTB, €C/IM OHM 33ZlaHbl B MOAKAFOUYEHHBIX K O6bekTam
cneunburkaLmMm 4OKyMeHTax.

2. YAydleHo ynpasneHve nepesayert B cneumdmkaLiMio CBOMCTB U3 MOAKIKOYEHHOTO K
HeWn LOKyMeHTa: BbI6Op cpean MOAKNHOUEHHbIX JOKYMEHTOB TOrO, OTKYAA
cneyndurkaumsa AoaxXHa nosyyaTb CBOMCTBA, CTan 6onee yA00HbIM, a MHAMKALMSA 3TOTO
LOKyMeHTa B crvcke — bonee HarnagHon. Takke ctan 6onee yaoOHbIM KOHTPOIb
Habopa nepesaBaeMbIx 13 AOKYMEHTa CBOMCTB.

TekcTOBbIV peaakTop

YnpaBneHve npoueccamu BCTaBKM B AOKYMEHT GparMeHTOB 1 PacTpOBbIX
M300paxeHnin Tenepb NPOM3BOANTCA Ha NaHeNn NapaMeTpoB, a He B AManore.

MmnopTt n skcnopt

1. PeannsoBaHa BO3MOXHOCTb COXPaHeHWNA rpaduyeckmnx JoKyMeHToB B dopmat SVG.

2. [obaBneHa kOMaHAa 3kcnopTa cneumburkaLmy, cayxallas Ans HaCTPOWKM 3anmcu
cneymndurkaumm B popmartsl Excel 2007-365 (*.xlsx), Excel 97-2003 (*.xls) n Calc (*.0ds).
Hactpoika onpegenseT nepeyeHb 3KCNOPTUPYEMbIX Pa3LeNoB, TMMOB OOBEKTOB U
rpad. 3asaHHble NapaMeTpbl MOTYT ObITb COXPaHeHbl B dalin Ans NocaeayroLLero
MCMONb30BaHNA.
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3. [pw umnopTe moaenein nponpueTapHbix GOPMaTOB CTana AOCTyNHa HACTPOWKa
YTEHMA TEKCTOB, COAEPKALLMXCA B pa3Mepax, 0603HaueHnax 1 Apyrmx obbekTax
Moaenu. Bo3aMOXHbI cneaytoLime BapyaHTh:

- UIMnopmuposambe mekcm Kak 2eoMempuro — npeobpasoBaHne CMBOJIOB B
rpynnbl reoMeTpnyeckmx 06bEKTOB (OTPE3KOB, Ayr U T.M.),

- [lpusodume mekcmel K CUCMeMHbIM — 3aMeHa LWPUHTOB B UCXOAHOM daline
LWPNHTOM, YCTAHOBAEHHbBIM A9 pa3MepHbIx Hagnuncen B mogenax KOMIMTAC-3D,

- YcmaHosumb coomeemcmeue cUMB0/108 — 3a,aHune COOTBETCTBUA MEXAY
cneunansbHbiMn cumBoiiammn KOMITAC-3D 1 kogaMn 3TX CUMBOJIOB B MCXOHOM
dbavine.

4. Tlpw yteHunn cbopok 13 popmata STEP noaBmaacs BO3IMOXHOCTb BbIOOpPa, OTKyAa
LOIKHbI M3BIEKATHCA aHHbIE O KOMMOHEHTaxX: M3 aTpMOyTOB BCTaBOK MM 13
MCTOYHMKOB KOMMOHEHTOB.

5. Vimnopt 1 3kcnopt gokymeHtos cuctembl AutoCAD (popmatel DXF n DWG) Ternepb
MPOW3BOAMNTCA C MOMOLLbHO KOMMOHEHTa COBCTBEHHOW pa3paboTku.

) KJIF0YeHa BO3MOXXHOCTb 3KCMopTa crneumdumnkaumm B YEL (gs, *i )
6. WcknroyeHa BO3MOXHOCTb 3KCMOpTa cne a opmart IGES (*.igs, *.iges

Mpuno>xxeHusa

1.  O6opydosaHue: Tpybonposodel
- TosaBunack KOMaHAa NOCTPOeHNs Ha Tpybax Banbuosky no FOCT 13954-74.
- [obaBneHbl cnocobbl NocTpoeHuns TpybonpoBoaa:
— Opmo20oHAbHbLIU — MO OCAM KOOPAMHAT,

= Mo moykam — HenpepbiBHOE NOCTPOEHWe TPYHONPOBOAa MO MPOU3BO/IbHOW
TPAEKTOPUM.

- [lobaBneHa BO3MOXHOCTb MOCTPOEHMS TPYOOMNPOBOAa Ha 3aJaHHOM PACCTOAHUM
OT MNOBEPXHOCTH.

- PeannzoBaH cnocob co3zpanuns getanei Tpyb 1 noacbopok TpybonpoBOAOB C
BO3MOXHOCTbH UX CUHXPOHW3aL MM NPU M3MEHEHUN MOZAENV TPYOONPOBOAA.

2. ObopydosaHue: KabesbHoele kaHabl
- [obaBneHbl cnOCObbI MOCTPOEHNS NOTKOB KabebHbIX KaHaI0B:
— Opmo2oHabHbLIU — MO OCAM KOOPAMHAT,

— [1o moykam — HenpepbIBHOE NOCTPOEHME NOTKOB KabesibHOro kaHana no
NPOW3BOIbHOM TPAEKTOPUMN.

- [ob6aBneHa BO3MOXHOCTb MOCTPOEHMA NOTKOB KabeNbHOro kaHana Ha 3aZlaHHOM
PaCCTOAHUM OT MOBEPXHOCTU.

3. ObopydoseaHue: Benmunayus
- [obaBneHbl cnocobbl MOCTPOEHNS BO34YXOBOAOB:
— Opmo20oHAbHbIU — MO OCAM KOOPAMHAT,
- Mo moykam — HenpepbIBHOE MOCTPOEHME BO34yXOBOAa MO MPOV3BOAbHOM
TpaekTopun.
- [lobaBneHa BO3IMOXHOCTb MOCTPOEHNS BO34YXOBOAa Ha 3aaHHOM PacCTOSHNN OT
MOBEPXHOCTW.
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4. ObopydosaHue: MemasnokoHCMpyKyuu

B komaHnzae MiacmuHa nossuncs nepekntovatens locmpoume oOHUM mesiom. OH
BAVSAET Ha pe3y/bTaT B Clyyae, KOrAa 3CKM3 COAEPXKMT HECKONbKO KOHTYPOB: eC/M
MNOCTPOEHME OAHWMM TEIOM BKIKOUEHO, TO MAaCTUHA NpeacTaBaseT cobon Teno m3
YacTew, a ecim OTKIOYEHO, TO — HECKOJ/IbKO OTAENbHbIX Ten. [1o yMonyaHmto
NOCTPOEHNE OAHUM TEOM OTK/IKOUEHO.

KomaHpaa Yceys/YOnuHume Heckosibko hpogbueli nepenmeHoBaHa B
Yceys/YOnuHume npogunu v nopabotana: peructpatop logsepxHocmu B
napameTpax CTan rpynnoBbIM, YTO MO3BOAET yCeUb/YANMHUTL rpynny npodunen
HecKoNbKMMM NoBepxHOCTAMKU. Komaraa Yceus/YoiuHume npoguse yianera.
[opaboTtaHa komaHzaa [poguse: Tenepb NOCTpoeHWE NPOPUNSA MOXKET
BbIMONHATBLCA B ABYX MPOTUMBOMONOXHbIX HanpaBaeHuax. aa kaxaoro
HampaB/ieHNA HY>HO BblbpaTb CNocob onpeaeneHVsa ANMHbI 1 NapamMeTpbl, Kak B
KOMaHAe D/ieMeHm 8bI0a6/1UBaHUs, BXOAALLEN B 6a30BYO0 QYHKLMOHANbHOCTb
KOMIMAC-3D.

HoBble BO3MOXHOCTM paboTbl C MacCMBaMM:

- [nda ynobctBa paboTbl B HAOOP MHCTPYMEHTAbHbIX MaHeNen MPUIOXKEHMS
MemannokoHcmpykyuu pobasneHa naHens Maccus, konuposaHue 13
CTaHAapTHOro Habopa naHenein KOMIAC-3D.

— O6beKkTbl METANNIOKOHCTPYKLMIA, MONYyYEHHbIE B PE3y/bTaTe CO34aHnA MacCKBa,
Tenepb MOryT pefakTMpOBaTbCa CPEACTBAMU NMPUIOXKEHNS.

— [ob6aBneHa BO3MOXHOCTb CO3/jaHNsA MAcCMBOB Tel.

[lobaBneHa BO3MOXHOCTb BbiIbOpa daina ¢ HacTporkamu skcnopTa B dopmat DXF

(BbIGOP NMpoun3BOANTCA Ha Bknaske @Palibl ananora KoHguzypayus). B komnnekt

MOCTaBKMN MPUNOXKEHNA BXOAAT 6 dalraoB ¢ HacTporkamum akcnopTa. o

YyMOYaHWo BbibpaH daiin, onuceisarowmin akcnopt B AutoCAD Bepcun 2000.

5. Packpoli

[lobaBneHa koMaHAa 2kcnopm c6OpKuU, BbIMOAHAOLWAA NMPAMYIO BbIrpy3Ky
KOHTYPOB NNCTOBbIX AeTanen n3 coopok KOMIMAC-3D (mogynm
MemannokoHcmpykyuu v /lucmosoe Modesiupo8aHue), A5 Yero paHee
MCnoab30Banacb KOMaHAa MIMnopm. [ocneaHAs Tenepb CAY>XUT TOAbKO ANA
koHBepTauun dannos DXF B FRW, B cBA3n ¢ uem nepenmeHoBaHa B MIMnopm DXF.

[ns 6onee 4eTKOro paszeneHns Nornkm PaboTbl U3 KOMaHAbl 3adaHue Ha packpoli
BblAeNeHa koMaHAa JluHeliHbIt packpol.

PeannsoBaHa BO3MOXHOCTb ObICTPOro 3anoaHeHusa TabauLbl AeTanen ana
JNMHEMHOW packnaaku nyteM nMnopTa AaHHbix 13 CSV-danna, 4to SKOHOMUT
Bpems npwu paboTte ¢ bonblunmm cneumdukaumamu.

[na dburypHoro packpos gobasneHa BOIMOXHOCTb Packnajkm Ha nncre
Npor3BObHON GOopMbI. [lna 3arpy3ku KOHTYpa CYXXWT KHOMKa 3a2py3ums U3
¢atina B mento MNapamempeol iucma. KoHTyp AncTa AoMKeH ObiTb NpeABapUTENBHO
chopMMPOBaH NoJb30BaTENEM WM MOJYYEH U3 A€0BOrO OTXOAa NPON3BOJIbHOM
dopMbl. ITO NO3BOIAET ONTUMAbHO MCMNOb30BaTb HECTAHAAPTHbIE 3arOTOBKM U
OCTaTKu.
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— ANroputMm aBTOMaTUYECKOW packnaZku 3HaunTenbHo gopabotaH. [lobaBneHsbl
PyYHble HACTPOWKM AOMONHUTENbHBIX NapaMeTPOB Packpos: HanpaBaeHne
packnajkmM v yron Hadana packpos. BeegeH aBTomatnyecknin noabop 3BpUCTMK
(NpaBWA yKNaAKM) B 3aBUCUMOCTM OT GOPMbI M KOAMYECTBa AeTanen (rpynnmpoBka
NPAMOYrONbHbIX, MOMapHas ykaazka, aBTonoa60p yrna noBopoTa).
MoanbunumpoBaH anroputM NOCTpoeHns rogorpada AN NoBbILLEHNA
3QPEKTUBHOCTM 1N CKOPOCTU pacyeTa yKAaaku.

- B komaHzae Jenosoli omxod nossuacs napametp MuHumMansHas naoujads,
MO3BONAOWMIM TMOKO HaCTpamBaTb, Kakme OCTaTKM CYMTaTbh MOAE3HbIMM ANS
[anbHENLLEro NCNob30BaHMA.

- [na poctyna Kk KOMaHzAaM, NpejHa3HayeHHbIM 4na paboTbl ¢ 6a3aMu AaHHbIX, B
MeHto Hacmpoliku nossuacs nepeknroyatens Paboma ¢ 'CP. JobasneHbl aBe
HOBble KOMaHAb! A8 paboTbl € rpynnammn coBMmectHoro packpos: Cozdame I'CP,
lpocmomp TCP.

- VicnpaBneHbl HekOTOpble OLWMOKY, BbISIBNEHHbIE B MPOLLECce SKCrayaTaLmm.

- [JlopabotaHa CnpaBo4yHas cmcrtema.

6. Pomopeanucmuka

- Martepwuan, Ha3HaYeHHbI OLHOM 13 BCTAaBOK AeTann B COOpPKe, aBTOMATUUECKM
Ha3HauaeTCs OCTaNAbHbIM BCTaBKaM 3TOM AeTanu.

- [pwv Ha3HaueHNN MaTepmana NOBEPXHOCTU OH NPUMEHSAETCS K 06enM CTOPOHaM
MOBEPXHOCTU (paHee — TObKO K OAHOW).

- [poekT @omopeanucmuku coxpaHaeTca B BuAe eanHoro Ganna *.arbundle.
MpoekTbl Pomopeanucmuku NpeablAyLLEN BEPCMN MOXHO KOHBEPTUPOBATb B
HOBbI Gopmar.

- VicnpaBneHbl HekoTopble OLWMOKY, BbIBNEHHbIE B XO4€ 3KCMayaTaLum.

7. Banel u MexaHu4yeckue nepedadu

- Peann3oBaH MexaHV3M aBTOMATMYECKOro CO34aHuA U aBTOMaTMYeCcKoro
pPesaKTMPOBaHWA TOUEK, IMHWUIA 1 MOBEPXHOCTEN OYEPKOB (Lanee — ouepkn)
ctyneHen 3D-mozenw.

Takol NoaAxoz K MPOeKTUPOBaHMIO MO3BONAET BbIMOAHATL pesakTMpoBaHue 3D-
mozenen HenocpeacteeHHo B KOMITAC-3D, 6a3mpyscb Ha ouepkax. [pu 3Tom
nepecTpoeHne MoAenn CpeacTBamMmmn NPUNOXeHna Basibl u MexaHu4Yeckue nepedayu
He BeZeT K noTepe cBA3en B 3D-mozenn.

Mpw paboTte co cOopKon OUEPKM MOXKHO MCMONb30BaTh A1 CO34aHMA
COMPAXEHNN.

- [ob6aBneHa BO3MOXHOCTb MPOEKTMPOBAHWNSA 1 pacyeTa HOBOTO TvMa
MeXaHW4eckon nepeaaun — LjunuHopudeckol nepeda4u eHewHe20 3ayenieHus ¢
60u4k006pasHLIMU 3yObAMU.

— Peann3oBaH HOBbIV 3N1EMEHT Ha LIUAVHAPUYECKOW CTyneHn — [1podo/bHbIl nas.
OH MOXeT bbITb BbIMOAHEH B 4 BapuaHTax: Npu3MaTUyeckui, TpaneLenianbHbii,
TPeyroNbHbIN 1N NONYKPYTAbIN.

- B pacyetax umanHapuueckon nepesayn BHyTPEHHErO 3aLlernaeHna 1 NaaHeTapHOM
3ybuaTon nepesaun peannsoBaHo GopMMpPOBaHME BAOKMPYHOLLMX KOHTYPOB Npu
Bbibope KOIPPULMEHTOB CMELLEHWS.
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- B xomnnekT noctaBkM BO3BpPaLLEHO npunoxenwe Shaft3D.rtw ¢ BOSMOXHOCTbHO
peAakTMPOBaHMA MOAeNeN, CO34aHHbIX B 3TOM NpuaoXeHun paHee. Co3zaHue
HOBbIX 3/1IEMEHTOB CPeACTBaMM 3TOTO MPUIOXKEHUA HEAOCTYMHO.

- B komnaekT noctaBku BBeAEHO NpuaoxeHune Thread3D.rtw ¢ Lenbto BO3BpaTa
BO3MOXHOCTM CO3/J,aHNA HENOCPEACTBEHHO B 3D-AeTanu LMANHAPUNYECKNX
3/1EMEHTOB C METPUYECKON pe3bboM.

- B pacuete nnockopemeHHOW Nepesayn BBeAeHbl Hoee XeCTkne orpaHNYeHna Ha
NPOM3BONIbHOE 3aJaHNe JaHHbIX TeEOMETPUM LLIKMBOB.

8. PaszvemHbie coeOuHeHUs

- [ob6aBneHbl komanabl CoxpaHume wabioHsl v Omkpeime wabioHsl. OHu
MO3BOIAKOT COXPaHUTb CHOPMUPOBAHHBIE Ha MPOTAXEHNN PaboTbl CO COOPKOW
WabnoHbl (KOHOUrypaLmm) pasanyHbix coeanHeHnin B xml-danin, a 3atem
3arpysuTb UX B Apyryro c6opky. TeM caMbIM MPUIOXKEHWE NO3BOAET 3aMMCTBOBATH
B HOBbIX M34ennax Habopbl pa3beMHbIX COEANHEHN N3 paHee CPOeKTUPOBAHHbIX
n3aennn.

- Bo Bce ananoru Beibopa anemMeHTOB (6OATOB, BUHTOB, LWNWAEK, Warb 1 raek)
COeAMHEHNN L0BaBNEHbI CCbINKM ANA Nepexoda K COOTBETCTBYHOLLMM SK3eMMnaapam
nnv rpynnam cnpasoyHmka NOJINMHOM:MDM.

9. HepasvemHble coeduHeHus
[lobasneHa komaHaa KoHmakmHas cedpka, nossonsatowasa B 3D-mozenn co3pasatb

06BEeKTbI M 0OO3HAYEHNSA TOUEUHOWN N LUOBHOW KOHTAKTHOW CBAaPKM HECKObKMMM
cnocobamu: Ha MOBEPXHOCTAX, Ha KPMBbIX, MO TOUKaM.

N3meHeHne KomnaekTa NnocTaBKu

B KOMMeKT NoCTaBKM BKAKOYEHO NPUNOXeHME Ip2oHOMUKa: MaHekeHbl. [punoxeHne
NO3BOJISIET C MOMOLLLbFO MaHeKeHOB (Mozenen B GopmMe YenoBeyeckoro Tena)
aHaNN3MpPOoBaTh B3aMMOZAENCTBINE YeoBeKa C MPOEKTUPYEMBbIMUN U3LENNAMU UK
PabounMMM MecTaMm C LiesIbko MOBbILEHMS X YA06CTBa M He30macHOCTM.

HasHaueHne KoMaHZ NpUAoXeHus:
— KomaHabl naHenn MaHekeHsi

- MaHekeH — NO3BONAET CO34aTb B MOAENM MOANTOHANbHbIA 06bekT MaHekeH ¢
3a4,aHHbIMW aHTPOMOMETPUYECKMMM XapaKTepucTnukamu. [o3a MaHekeHa
Bbibunpaetca n3 bubsuomeku nos.

- PasmeuyeHue — no3BoNSET PefakTMpOoBaTh NMOJOXEHNE U OPUEHTALMIO B
MOZENN paHee NOCTPOEHHOrO MaHekeHa.

- KomaHabl naHenun MameHeHue no3el

- YnpaeneHue cezameHmMamu — NO3BONAET N3MEHATb NMONOXEHNE OTAENbHbIX
CErMeHTOB MaHeKeHa, COOTBETCTBYHOLLIMX YacTAM Tena.

- MaHunynuposaHue — no3BoOASET OAHOBPEMEHHO M3MEHATb NMONOXEHWE
HECKONbKNX CErMEHTOB C COBNOAEHMEM aHATOMMNUECKMX OrPaHUUYeHi 1
KMHEMATUYECKUX 3aBMCUMOCTEN. HanpuMmep, nepemellas CerMeHT KUCTU PyKK,
MO>HO M3MEHWUTb MNOJOXKEHWE NpeAnaeYbs, Kak Af COTHYTON PyKU.

— CMeHUMb no3y — No3BONAET 3aMEHUTb OZHY MO3Yy MaHekeHa Apyron, B TOM
ymcae NoNb3oBaTebCkol 13 bubauomeku nos.
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- KomaHabl naHenn Cepsuc
— bubsuomeka no3 — NO3BOAAET YNPABAATb HAMNOJAHEHNEM BUOIMOTEKN MO3
MaHeKeHOB, a Takxxe MPOCMaTPMBaTb COAEPXKALLMECS B HEN BapUaHTHI.
BrubanoTteka MOXeT cosepaTb Kak CUCTEMHbIE, Tak M NMOb30BaTeNbCKME MO3bI.

OTnanumna sBepcumn 24 ot Bepcumn 23

Obuiee

1. B nanky \Sys nobasneHa 6ubnnoteka Graphic_2023.lyt, 3ameHsatoLLas bubamoTeky
Graphic.lyt. Bce pokymeHTbl, co3gaBaemble B KOMIMAC-3D v24, ncnonb3syrot
onoanoteky Graphic_2023.lyt; bubnnoteka Graphic.lyt He ncnonb3yeTcs, HO
MPVCYTCTBYET B Manke
\Sys 4N NOAAEPKKN paHee CO34aHHbIX JOKYMEHTOB.

Bubavoteka Graphic_2023.lyt copep>xuT:

— HOBblE 3/1EMEHTbI:

— BapWaHTbl obopMaeHui ¢ rpadoin «Bepcma», Hanpumep, Yepmex KoHcmp. 2p.
Bepcus. lNepeeiti aucm. FTOCT P 2.104-2023 v 1.4,

— BapvaHTbl GOPM M3BeELLEHNA 06 M3MEHeHNAX C rpadamMu AA NPEeLNOXEHMUS,
noanexatyero nepeodopMaeHnto, Hanpumep, ¥13gew. 06 usmeHeH. ¢ [1P.
[Mepsoiti nucm. FTOCT P 2.503-2023 @1 w 1.4,

— BapviaHTbl (418 pa3nyHbIX GOPMaTOB 1 OpUEHTaUMin nncta) GopM M3BeLLEHNI
00 M3MEeHeHNAX AN aBTOMATU3NPOBAHHbIX CUCTEM 3NEKTPOHHOTO
AOKYMeHTO0b0opOoTa, Hanpumep, V13sew. 06 uameHeH. dia AC3/. Nepsoil aucm.
[OCT P 2.503-2023 ®2 u m.d.;

— CTUAN LOKYMEHTOB Tuna Bedomocme ¢ rpadamu ans npeacTaBuTeNs 3akasumka,
a Takxe HeobxoanMble AN HNUX OQOPMAEHWS;

— 0bHoBeHHble B cooTBeTcTBMM ¢ TOCT P 2.104-2023 1 TOCT P 2.503-2023:

— OCHOBHble HajnuncK;

— 0dbOpMEHNS YepTexel;

— 0QOPMIEHNSA TEKCTOBBIX AOKYMEHTOB;

=~ He M3MeHMBLUMECA OCHOBHbIE HAAMMUCK, OPOPMAEHMUSA U CTUAM U3 BUBANOTEKM
Graphic.lyt, kpome NpesHa3HaYeHHbIX A8 CTPOUTENLCTBA (MPW CO34aHUM
LOKYMEHTOB A1 CTPOUTENbCTBA MCMOAb3YIMTe bnbanoteky SPDS_GR_2022.Iyt).

2. YnyudlleH Ananor HacTPOVKM NapaMeTpPoOB CUCTEMbI U TEKYLLETO AOKYMEHTa (Bbl3blBaeMblid
KoMmanzon Hacmpotika — lNapamempel...):

— HacTpovikn npeacraBaeHbl O6LLMM CMNCKOM, MPOKPYYMBas KOTOPbIN, MOXHO
NPOCMOTPETb BCE AOCTYMHblE ANS N3MEHEHN:A NapameTpbl. Kpome TOoro, MOXHO
Bbl6paTb OT,D,eJ'IbeIVI pasgen n NnpoCcMaTpmBaTb HaCTpOl\/JIKl/I, HaXxojAawmneca B HEM N B €ro
noapaszenax. PaHee ans A0CTyna K KOHKPETHOMY MapaMeTpy HY>HO Oblao BblbpaTh
BK/IAZKY, @ Ha HeW — paszen (M noapaszen).

- B avanor gobaeneHa BO3MOXHOCTb MOMCKA MO HAa3BaHWMAM pa3jenos 1 3N1eMEHTOB
ynpasaeHua (onumi, CIMCKOB W T.M.).
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- [lna yacTv napamMeTpoB M3MEHEHbI 31EMEHTbI YNPaBAEHNS, C MOMOLLbIO KOTOPbIX
NPOW3BOAMTCA HACTPOWMKa, HaNpUMep, rpynna onuuin 3aMeHeHa CNMCKOM
BapVaHTOB. HeKoTopble napameTpbl MePEHeCeHb! B Apyrne passaensl ansa bonee
NOTMYHOW rPYNNMPOBKM HAacTpoeK; Habop pa3aenos B LeJOM TOT Xe, UTO Obin
paHee.

- B awanore crana focTynHa Takke obLLan HacTponka nHtepderica: Bbibop LBeTOoB,
A3blKa N pa3Mepa 3HaYKOB, HaCTpOVIKa KnaBnaTtypbl, NONOXEHNA BKNa40K 1 3aNOMNHaHNA
ﬂOCﬂeLI,Hel\/II KOMaH/bl. PaHee 3Tn napamMeTpbl MOXHO OblJI0 U3MEHUTL TONBKO B MEHIO
kHonkun Hactpowka nHtepdeinca B 3aronoske okHa KOMIMAC-3D.

3. W3meHeHa ymonyatensHasa Hactpoika KOMITAC-3D, nomeHAannch cresyrollme napameTpsi:

- aBTOMaTtnyeckoe nonydenue amueHsnm Ha KOMIAC-3D npw 3arpy3ke: 66110
OTKJIFOYEHO, CTaN0 BKAKOUEHO;

- wuwma ¢arna KOMIMAC-aokymMeHTa No ymonyanuto: 6bino HaumeHosaHue +
Ob6o3HaueHue, ctano ObosHayveHue + HaumeHosaHue;

- yMOAauaTenbHas Cxema CTaHZapTHbIX BUAOB: Hblna Z-akCoOHOMeTpus, cTana Y-
aKCOHOMETPUS.

4. W3meHeH wpudt KOMITAC-40KYMEHTOB BCeX TUMOB: Ternepb BO BHOBb CO3/aBaeMbIX
AOKYMEHTax MCNoab3yeTcsa oHNKOAHBLIN WpndT GOST type AU. B sokymeHTax
NPeAblAyLNX BEPCUIA MPUMEHANCA HEOHUKOAHBIN WpudT GOST type A. [ina
obecneyeHVs yka3aHHOWM 3aMeHbl Oblv OTKOPPEKTUPOBAHbI HACTPOMKM HOBbIX
AOKYMEHTOB, WabNOHbI, OCHOBHbIE HAAMNCK N OQOPMAEHWSA, UCXOAHBIN Gaiin
cneusHakoB GRAPHIC.SSS v agonuHbln dann cneysHakoB GRAPHIC.BSS, wpudTsl
GOST type AU n GOST type BU.

5. HoBble BO3MOXHOCTU npwn Co3faHnn 1 pefakTmpoBaHMK CCbINIOK B Anajiore Ceouika:

— A4 CCbIIKM Ha CBOMCTBO CTaNo JOCTYMHO OKPYIrAeHWe A0 YKa3aHHOTO 3Haka —
NPV YCNOBUK, YTO 3HAUEHMEM CBOWMCTBA ABAAETCA YNCIO (paHee OKpyraeHne 6b110
AOCTYMHO TONIbKO ANA CCbINOK Ha MepeMeHHble);

— ec/n pefakTupyeTcs Hepabouas CCbiika, TO B AManore oTobpaxaeTcs TeKCT,
KOTOPbIM OHa CoZep>ana B MOCNELHWUI pa3, a TakxKe NnpesynpexaeHue o TOM, YTo
MCTOYHMK CCbIIKW HE HalaeH.

6. /[lobaBneHa BO3MOXHOCTb BKAHOUEHWS JIMHENKM NPOKPYTKM B AOMONHUTENbHOM [epeBe
AokymeHTa. COOTBETCTBYIOLLLA ONUMSA HaxoAMTCs B pasgene Cucmema — SkpaH — Lisem
¢oHa HacTpoeyHoro Auanora.

7. [dobaBneHa BO3MOXHOCTb yAaneHus knasuen <Delete> cTpok B cimckax v Tabamuax
Ha [laHesn napameTpos, a Takxe Ha [laHenn coctaBa nsgenns.

8.  ®awnnbl Graphic.kds v Graphic.kdsp, onpegenatolime Habop AOCTYMHbIX KOLOB
AOKYMEHTOB M MOPAA0K COPTUPOBKMN AOKYMEHTOB MO KOAY, OTKOPPEKTUPOBAHbI
cornacHo FOCT P 2.102-2023. ®annbl HaxoasTcsa B nanke \Sys.

9. PeannsoBaHO coxpaHeHWe pa3mepa 1 pacrnonoxeHna okHa KOMITAC-3D mexay

ceaHcamu paboTbl. PaHee B HOBOM ceaHce okHO KOMITAC-3D oTkpbiBasOCh Pa3BepPHYTbIM Ha
BeCb 3KpaH.
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TpexmepHoe MogennpoBaHue

1. Mpw paboTe co c6opkol NosBMAACE BOZMOXHOCTb M3MEHEHNS GOPMbl KOMMOHEHTOB
Mo MecTy pasmelleHns, T.e. 6e3 Mmogndukaumm GaiaoB-NCTOYHNKOB. V3meHeHne
BbIMO/IHAETCS C nomolLbto onepaunn Jegopmayus, B mpoLecce KOTOPOW MOXHO
OTpesakTMPOBaTb BbINOJHEHHbIE B KOMMOHEHTE onepaLn (Bbl4aBAMBaHWA, BPaLLeHNs,
NO CeYeHNAM, NO TPaekTopuK, TPyOUaTbIA INEMEHT, a Takke onepaLn NOCTPOeHNs
KPVBbIX HEKOTOPbIX TUMOB), 3aMEHMB UX OMOPHbIE 0OBEKTbI HOBBIMW — MOCTPOEHHbLIMM
B cOOpKe NN B APYrMX KOMMNOHEHTax. s CnnaliHOB 1 NOMaHbIX MOXHO
OTPesakTMPOBaTb KOOPAMHATbI BEPLLWH; YMNCIOBbIE MapaMeTpbl APYrmx onepaLmi
HEeLOCTYMHbI AN N3MEHEHWS.

MapameTpbl 1 pe3ynbTaT AedopMaLmm KOMMOHEHTa XpaHATCA B COOpPKe, rae 3Ta
nedopmalma Hbina BbINONAHEH], T.e. dalin KOMMOHEHTa 1 ero BCTaBKW B ApYrnx cbopkax
HEe N3MEHSAHOTCA.

2. [lobaBneHbl KOMaH/Abl MOCTPOEHUSA FEOMETPUYECKOTrO Tena B BUAE NPSMOro KpyroBoro
KOHyca:
- KoHyc no yeHmpy ocHogaHusi, Quamempam u 8eicome,
- KoHyc no yeHmpy ocHosaHus, duamempam u yany,
- KoHyc no ds8ym dyzam.

3. [lobasneHbl KOMaHAb! Tpybuyameiii anemeHm v Beipesame mpyb4yamelM 31eMeHmMOoM.
OHW BbINONHAT ONEePaLLMIo MO TPAEKTOPUN C aBTOMATUYeCKM GOPMUPYEMbIM
CeyeHneM B BUAE OKPY>KHOCTW 33laHHOrO AnameTpa. TpaekTopuro yKa3bliBaeT
nonb3oBaTenb. Tpybka MOXET ObITb CMIOLWHON MAM TOHKOCTEHHOW. B nocneaHewm
CNyyae Hy>XHO BBECTW AMOO TONLLMHY CTEHKM, MO 3HaYeHre BTOPOro AvamMeTpa.

4. [obasneHa komaHza CpeOHss N08epXHOCMb, NpesHa3HauyeHHasa And NOCTPOEHM
NOBEPXHOCTH, KOTOpas ABNAETCH FeOMETPUUYECKMM MECTOM TOYEK, PaBHOYAANEHHbIX OT
[BYX YKa3aHHbIX MOBEPXHOCTEN.

5. [obaBneHa HOBas KOMaHZa NPAMOro pefakTMpoBaHNs — M3MeHUMb NoJIoxXeHue
2paHeli. OHa NO3BONAET CABUHYTb BblIOpaHHbIE rPaHN B 33JlaHHOM HanpaBAeHNN Ha
onpejeneHHoe paccToaHWe UAN NOBEPHYTb UX BOKPYT 3alaHHOW OCK Ha
onpeAeneHHbIn yro.

6. [obasneHa komaHaa CosmewjeHue, NnpesHa3HaYeHHasa AN COBMELLEHNS
MONMIOHAaNBHOTO 0HbeKTa C MMEIOLLMMCS B 3TOM Xe MOAENMN TEJIOM, MOBEPXHOCTbHO
WA APYTAM NOAUTOHabHBIM 06beKTOM. Pe3ybTaT paboTbl KOMaHAbl — WU3MEHeHWe
MNONOXEHWA NOANTOHANBHOTO 06bekTa (MU OAHOTO U3 MOANTOHANbHbIX OOBEKTOB)
TakMM 06pa3oM, UTOObI OTKNOHEHWE MEXAY HUM M BTOPbIM OOBbEKTOM CTano
MUHUMaNbHbIM.

7. [obasneHa komaHaa lposepka 2eoMempuu, NpefHa3HayYeHHasa AnA AMarHOCTUKK Tes,
MOBEPXHOCTEN W rpaHei Ha KOPPEKTHOCTb MaTEMATUUECKOro onucaHms. BelnonHsetcs
ANA OTAENbHbIX BblOpaHHbIX 06bEeKTOB MO0 AnA BCeX OOBEKTOB, BXOAALLMX B COOPKY
MW B YKa3aHHbIA KOMMOHEHT.
Mpon3BoAATCA CleaytoLLme NPOBEPKU:

— [lepeceyeHus spaHeli — BbiABNEHME TPaHen Tena (Mav NOBEPXHOCTW),
nepecekaroLLmx Apyrme ero rpaHun 6e3 obpasosaHuns obuuero pebpa,
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- Omkpeimolie pebpa — BbifiBNEHWE OTKPbITbIX pebep, a TakxkKe HaNOXEHHbIX APYT Ha
Apyra oTKpbITbIX pebep 0AHOro 1 TOro Xe Tena/NoBepPXHOCTN/TpaHw,

- [eoMempuyeckas moYHOCMb — BbIABIEHNE TEOMETPUYECKN HETOUHbIX BEPLUMH U
pebep (4oNyCTMMOE OTKIOHEHWE NMONOXEHNA OOBEKTOB OT TEOPETUYECKM TOUHOTO
3a/aeTCs NOAb30BaATENEM),

- CamonepecedyeHue — BbIABNIEHWE CaMOMNepPecekaroLmMXCa rpaHen 1 rpaHuL, rpaHen,

= Boicmynei/8bipe3bl — BbiIBNEHME TPaHEN, Y KOTOPbIX Yron Mexay pebpamu (Mpwu
obLLen BepLUMHE) MeHbLLE 3ajaHHOTO.

- Menkuli pasmep — BblABEHNE 06BbEKTOB C pasmMepomM MeHbLIe 3alaHHOrO,

- HenapannensHocme — BoisiBNeHve pebep, PacnoNoXeHHbIX OTHOCUTEIbHO OCeW
yKa3aHHOW CUCTEMbI KOOPAMHAT MOJ YIIOM MeHbLLE 3aZaHHOrO,

- [lposepka 2abapuma — BbisiBNeHVE OOBEKTOB, HAXOAALLMXCA 3a Npesenamm Kyba

3aZ,aHHbIX Pa3MepPOB C LeHTPOM B Hayane abCoNOTHOW CUCTEMbI KOOPAMHAT.
IMeeTcs BO3MOXHOCTb UCK/IKOYEHMA 13 MPOBEPKN KOMMOHOBOYHOM reOMeTpuy,
CTaHZAPTHbIX U34EANIA, CKPbITbIX OOBEKTOB.

8. [obaeneHa koMaHza MMposepka 3HayeHul, NO3BONAOWAA 3a4aTb ANana3oH
AOMNYCTUMBIX (MO0 HeAOMYCTUMBbIX) 3HAUEHUI NS BbIOPAHHbIX MEPEMEHHbIX, a TakXe
A9 Maccbl MoAenun. B cnyuae BbIXxoAa 3HaueHMs 3a rpaHmLbl AnanasoHa (Mav Bxoja B
3TV rpaHuLbl) NosBAseTCA coobLLieHne 06 ownbke.

9. [obasneHa koMaHAa YnpasneHue konupogaHueM. OHa NO3BOAET HAWUTK onepauum
KOnmnpoBaHmAa — B camomn MOAeNN N ee KOMMOHEHTaX A0 YKa3aHHOro ypoBHA NN TOIbKO B
BbIOPaHHbIX KOMMOHeHTax. A Kkaxaon onepawmm oTobpaxaeTtca ee Tekylee
COCTOSIHME N MMEEeTCA BO3MOXHOCTb yNpaBaeHns napameTpamu. Hanpumep,
NOAb30BaTENb MOXET BKAKOUUTb OTCNEXMBAHNE U3MEHEHUI NCTOYHMKA ANA TeX
onepaLmii KONMMPOBAHMSA, Y KOTOPbLIX OHO OTKAKOUEHO, MM OOHOBWUTL BCe AMBO
BblIbpaHHble onepaumm konuposaHusa. Kpome TOro, MMeeTcsi BO3MOXHOCTb NMepemnTu K
peAakTMPOBaHWIO NHOOOKM onepaLmnm KONMMPOBaHMA.

10. [JopaboTaHa komaHza lMpodieHue nogepxHocmu:

- [na npoaneHna ToM e NOBEPXHOCTbID MOXHO BK/IOUNTb YMPOLLEHNE KPOMKN —
3TO MO3BO/AET YBEMUNTD AIVHY NPOAJIEHVA B ClyYae, KOr4a OHa OrpaHMyeHa
BbIPOXAEHWNEM 3KBUANCTaHTbI KPOMKM UCXOAHOW MOBEPXHOCTM MO0 TeM, YTO
3KBMAMCTaHTa NepecTana nepecekaTbCs ¢ MPOA0IKEHNAMN HOKOBbIX pebep.
YnpouleHHas KpoMKa He SBAAETCH TOYHOM 3KBUAMCTAHTOM KPOMKMU MCXOAHOM
MOBEPXHOCTY (T. €. He npeanonaraeT COBNOAEHMA B KaXKA0N CBOEW TOUKe
3alaHHOrO MOAb30BATENIEM 3HAUYEHMSA YANNHEHWSA).

- [loABunnacb BO3MOXHOCTb BbIOpaTh pe3ynbTaT NPOANEHMSA, T.€. yKa3aTb, JOKEH An
A006aBNEHHbIN Y4aCTOK MOBEPXHOCTMN BbITb HOBOW MOBEPXHOCTBHO MM YaCTbtO
MCXOAHOW. B ciyyae nocTpoermsa NpoaneHns Kak HOBOW MOBEPXHOCTU MOXHO
3aaTb B Ka4eCTBe KPOMKMN pebpo, He ABNAIOLLEECA OTKPbITbIM, 1 BbIOPaTb, Kakyro
13 NPUMBIKAIOLLMX K HEMY FPaHEN HY>XKHO MPOAUTD.

— (C7ano AOCTYyNHO NpOA/ieHNe HECKONbKMX Pa3HbIX MOBEPXHOCTEN 3@ OAMH BbI3OB
KOMaHZbl.
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1. [opabotaHa komaHza [TogepxHOCMb CKpy2/1eHUS:.

— pobaBneH cnocob NoCcTpoeHns, Ana KOTOPOro He TpebyeTcs ykasaHne
OPVEHTUPYHOLLEN NNHWM, @ AOCTaTOYHO YKa3aHWA CKPYrAaeMblX MOBEPXHOCTEN
(NOBEPXHOCTb CKPYrNEHWA B 3TOM Cyyae NpescTaBaseT cobon pesynbrat
«MPOKaTbIBAHMA LLapMKa» MNOCTOAHHOIO pagnyca Mexay CKpyrasemMbiMum
MOBEPXHOCTAMMU; FPaHWLbl MOBEPXHOCTM 0BPa3yroTCA TOUKaMK, B KOTOPbIX
«LapWK» KacaeTCs UCXOAHbIX MOBEPXHOCTEN),

- pobaBneHa BO3MOXHOCTb BbIbOpa pe3yibTata onepauuu:
— MNOBEPXHOCTb CKPYrNEHNS N UCXOAHbIE FPaHu B HEM3MEHHOM BUAE,
— MOBEPXHOCTb CKPYTNEHNSA U YCEUEHNE UCXOAHBIX MPaHEN MO ee rpaHuLLam,

— yCeueHWe UCXOAHbIX TPaHeN M CLUMBKA WX C MOBEPXHOCTLHO CKPYTAeHWS B
eAMHYH NOBEPXHOCTb.

12. [JopaboTaHa kOMaHzAa 3aMeHUmMe 2paHu: LObaBNEHa BO3SMOXHOCTb 3aMeHbl OAHOW
rpynnbl rpaHen Apyron rpynnown rpaHent. [pu 3Tom 3ameHaroLwas rpynna
006A3aTe/IbHO AO/KHA NPEACTaBAATb COOOWN CBA3HYHO COBOKYMHOCTb rpaHewn, a
3ameHAemMasa — Her.

13. [opabotaHbl komaHabl CeepHymas kpueas v PazeepHymas kpueas.
— 06e KOMaHAbl Tenepb paboTaroT C MOBEPXHOCTAMM BbIAABAVBAHUA U
Pa3BepPTbIBAEMOW JMHENYATON MOBEPXHOCTHHO: MOXHO CBEPHYTb KPUBbIE M TOUKM
Ha 3TV MOBEPXHOCTWN W Pa3BEPHYTb C HUX,

- B kKOMaHae CeepHymas kpueasi NosBMAaCb BO3MOXHOCTb OBpe3kn CBEPHYTON
KpvBOW pebpamu, OrpaHNYMBaIOLLMMY MOBEPXHOCT, T.€. TPaHUYHbIMKU pebpamu 1
pebpamu BbIPE30B, eC/IN OHU MMEKOTCS,

- B KOMaHze PaseepHymas kpueas nosBuaacb BO3IMOXHOCTb YrpaBaeHWs
NONOXEHWEM IMHUW Pa3pe3a — AMHUM Ha 3aMKHYTON MOBEPXHOCTU (LMAMHAP,
KOHYC 1 T.M.), B TOUKaX NnepeceyeHns C KOTOPOM KpuBas byaeT pasaeneHa nepes
pa3BOpayYMBaHMEM.

14. [OopabortaHa komaHza Cemelicrneo modenel:

— Peann3oBaHa BO3MOXHOCTb cO34aHMs 3arOTOBKM TabAMLbl CEMENCTBA:
noNb30BaTeb BbIOMPAET CBOMCTBA M MepeMEHHbIE, KOTOPble TpebyeTcsA BKAHOUNTb
B TabnuLy, 3a4aeT napaMeTpbl Garna Tabaunubl, a 3aTeM, OTKPbIB 3TOT Galin B
TabNMUYHOM pesakTope, 3anoHAeT ee. B pe3yabtate noayyaerca Tabanua,
3arosI0BKM CTONHBL0B KOTOPOW COBMNAAAtOT C MMEHaMM CBOMCTB U MEPEMEHHbIX, YTO
ABNAETCA HEOOXOAMMBIM YCNOBMEM PabOTOCNOCOOHOCTM TabanLbl CemMelncTBa.

- [obasneHbl cneaytoume cnocobbl 3aZaHmA CBOMCTB MOAENEN-3K3EMMNAPOB
CEMEeNCTBa:

- OnpeaeneHve NNOTHOCTM MaTepmana no ero HAMMEHOBAHMIO (AOCTYNMHO NMpu
yCNOBWUMK, U4TO cnocob pacyeta MUX wabnoHa cemerictea — 1o nnomHocmu):
ecv B Tabavle ceMencTBa ykasaH MaTepua, HaMeHOBaHMe KOTOPOro NMeeTcA
B CMpaBoOYHOM daine nnotHocTer (Graphic.dns), TO 3K3eMNAAPY Ha3zHayaeTcs
MJOTHOCTb, COOTBETCTBYHOLLAA STOMY MaTepuany.

— lNpucBoeHme 3Kk3eMnaapy NPOU3BOJILHOIO 3HAYEHNA MACCbl U3 TabanLb
cemeicTBa (ZOCTYMHO NpW yCaoBKMK, 4To cnocob pacyeta MUX wabnoHa
cemenctsa — 1o macce).
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3ameyaHue: AHaNOrMUHbIe BO3MOXHOCTM 3a4aHMA CBOMCTB NOABMANCH NP
CO3J,aHVN B MOAENN UCMONHEHWUIA MYTEM UTEHWNA AaHHbIX U3 TabauLibl, UX
AOCTYMHOCTb 3aBMCUT OT cnocoba pacyeta MLX 6a30BOro McnonHeHus.

15. [JopaboTaHa komaHza M3MeHuUMe nosioxeHue:

- pebpa, rpaHu 1 BepLUMHbI NOCE BbINMOAHEHMS ONepaLmn COXPaHAKT CBOU
CUCTEMHble MeHa, baarosaps yeMy Hasmpyrowmecs Ha HUX 06bekTbl (Hanpumep,
pasMepbl UK CONPAXKEHNA) KOPPEKTHO NepecTpamnBatoTCs, a IMCTOBOE TeNO B
pe3ynbTaTe NepemMeLleHns He TepseT CBOMX CBOWMCTB,

- ,u,o6aBneHa BO3MOXXHOCTb MPUMEHEHNA KOMaHAbl K KPMBbIM U TOUKaM, a HE TONIbKO
K Te/laM N NOBEPXHOCTAM, KPOME TOTO, TeEMePb ANA NIMEHEHNA MONOXKEHNA MOXHO
OAHOBPEMEHHO Bbl6paTb HECKO/IbKO OOBEKTOB, B TOM UnCie Pa3HbIX TMMNOB,

- onuusa Yoanume ucxo0Helli 06bekm vckntoueHa; sobasneHbl onummn Ckpelimb
UCX00Hble Kpusbie 1 CoxpaHume Konuu mes u nogepxHocmed,

- npwu cnocobe nepemeLleHns OTHOCUTENbHO CUCTEMbI KOOPAMHAT CTaan AOCTYMHbI
pa3Mepbl OnepaLmm — PacCTOAHUA CMELLEHNA W YTbl MOBOPOTA; TakiMm 06pa3om,
Tenepb 3TW 3HaUYEHNA MOXHO pPeAakTMpPOBaTh B rpaduryeckon obnactu: npu
BbINMONHEHNW/PefakTMPOBaHNN Onepaumn, Uan B pexxnme otobpaxkeHuns
pa3MepoB BbIOPAHHOIO 31eMeHTa, UK Kak NPOM3BOAHbIE pa3Mepbl onepaLmm.

16. [JopaboTaHa komaHza AHA/U3 OMK/IOHEeHUU:

— (CTano AOCTYMNMHO N3MEPEHNE OTK/IOHEHMA HE TONBbKO MeXay TeﬂOM/HOBerHOCTbI-O
M NONNTOHa/IbHbIM O6'beKTOM, HO 1N MeXAay ABYMA
TeﬂaMM/ﬂOBerHOCTﬂMl/l/I'IOfIl/IFOHafIbeIMVI obbekTamu B pa3HbIX KOM6V|HaLI|l/lF|X,

— noAaBnaacb HaCTpOlZKa TOYHOCTUN N3MEPEHNA, YNpaBaAOLWaa KONMYECTBOM TOYEK, B
KOTOPbIX N3MEPAHKOTCA OTKIOHEHNA MEXAY obbekTamy,

- pobaBneHa BO3MOXHOCTb 3aZaHns A0MYCTUMOrO AMana3oHa OTKIOHEHWIA U
0CcobO0ro BblAENEHNA Ha LBETOBOM KapTe Tex obnacten aHam3npyembix OObEKTOB,
rAe OTKIOHEHWA He BbIXOAAT 3a NPeAebl 3TOro Avanas3oHa; ecav Avanas3oH 3ajaH,
TO KOMYECTBO NOMaZaroLLMX B HEro Touek OTODbpaxaeTca B TabauLe pe3ynbTaTos,

— COBCTBEHHO MPOLECC aHan3a 3aMyCcKaeTca Nob30BaTeIeM MOC/Ie 3aBepPLUEHMA
HaCTPOWKM 1 OTOBpaxaeTca B BUAE MHAMKATOPA B IEBOM HUXKHEM YTy 3KPaHa;
Npv HeOHBXOANMMOCTM NPOLLECC MOXHO NpepBaThb (paHee 3amnyck BbINOAHANCA
aBTOMaTM4YeCcKn nocae Bbibopa 06BbEKTOB, a MpepbiBaHWe HObII0 HEBO3MOXHO),

— NPV HaBeAEeHMM Kypcopa MbilUW Ha LIBETOBYHO KapTy OKOJIO Hero otobpaxaetcs
3HaUeHWe OTKIOHEHUS B TOUKE, HAaXOAALLENCA NOoj KypCOPOM,

=~ W3MEeHeHbl Ha3BaHMA TOouUek, B KOTOPbIX OTODpaXxatoTCs NpesebHble 3HaYeHM
OTKJIOHEHWMI: 6bI10 «L_min» n «L_max», cTano, COOTBETCTBEHHO, «El» 1 «ES».

17. CTaHfapTHOe n3jenue, BCTaBNEHHOE B AeTaNb, TeNepb MOXET ObiTb NPeobpa3oBaHo B
3arotoBky. Co3aHHasa TakMm 06pa30oM 3aroTOBKa YUMTLIBAETCA B UepTexe AeTaan v B
cneumdumkaumm cOopku, cogepxallien aetanb C 3aroToBKOW. BO3MOXHOCTb
peAakTMpPOBaHWA CTaHAAPTHOIO M34ennA-3aroToBkM cpeacTBammn CnpaBoYHMKa
CTaHAapTHble N3ensa COXpaHAeTCs.

18. PeannsoBaHa BO3MOXHOCTb KOMMPOBAHMA KOMMOHEHTOB Yepe3 bydep obMeHa u
BCTaBKM WX B 3Ty XK€ WU APYTYHO MOZEJb, B TOM YMCIE B MPOLEecce KOHTEKCTHOrO
peaakTnmpoBaHua. na KoNnMpoBaHMA MOXHO BblOpaTb NHOOOM KOMMOHEHT Ha 1H0H60M
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YPOBHE BJIOXEHHOCTW; BCTaBKa NMPOW3BOAUTCA Ha MepPBbI YpOBEHb. [1pu
HeoHX0AMMOCTN BO BPEMS KOMUPOBAHNS MOXHO BKAFOUNTL COXPaHEHME COMPSXKEHNI
MeXAY KOMMPYEMbIMM KOMMOHEHTaMU U MEXAY HUMU 1 CUCTEMOM KOOPAMHAT
cogepxallen Ux Moaenn.

19. YnyyweHua v HoBble BO3MOXHOCTM paboTbl CO CIOAMM:

- Ecam noacbopka pasmelyeHa B cbopke cnocobom Ha crosax-ucmoyHuKax, To
NHOBON KOMMOHEHT 3TON NOACOOPKN MOXET ObITb MEPEHECEH Ha MPOWN3BOBHO
BblOpaHHbIV C10M COOpKN. Taknmm 06pa3oM MOXKHO, HanNpUMep, PacnONOXMTb
KpenexXHble n3aenma n3 Bcex Noacbopok Ha OAHOM C1oe COOPKM — 3TO MO3BONNT
npu HeOHXOAMMOCTI BBICTPO CKPbITh BECh KPEneXx.

- TMpw HacTpoiike CBOMCTB 0OBbEKTa MOABMAACh BO3SMOXHOCTL BbIOOpa €104, Ha
KOTOPOM OH JO/IKEH HAaXOAMUTHCA: TekyLmMiA CIOM UM CIOW C 3aaHHBIM HOMEPOM
(B OTCyTCTBME C10A C 3TUM HOMEPOM OH aBTOMAaTUYECKM CO34aeTCA MPU CO34aHUM
obbekTa). Boibop cnos goctyneH ansa o6bekToB, KOTOPbIE MOTYT pa3MeLLaTbCs Ha
CNOSAX: BCMOMOTaTeNbHbIX MNOCKOCTEN 1 OCen, ToUek, KpUBbIX U T.N. CAenaHHyHo
HaCTPOWKY CBOMCTB OOBEKTOB MOXHO COXPaHWUTb B dalia n npoumntatb 13 darna —
HanpumMep, Ha Apyrom paboyem mecTe.

- Ecam B Mogenu 6onblie ogHOro cnos, To:

— 06beKTbl, BUAMMOCTb KOTOPbIX onpeaensetcs 1o ¢1ok, MeroT crelmanbHyro
MUKTOrpamMmy BUAMMOCTY B [lepeBe moaenu (paHee OHW UMen NUKTOrpaMmy
Budumill),

— BKJIOUMTb AnA 06bekTa onpejeneHve BUAMMOCTM CNOcOboM 1o ¢/10t0 MOXHO B
[epese Mmozenu (paHee — TONLKO Ha [laHesn napameTpos).

- [lepeBo cnoeB Tenepb pa3mMeLLaeTcs Ha OTAEAbHOW MaHenn, oTobpaxeHue
KOTOpOW BKIKOUaeTca komaHaow Hacmpolka — lNaHeau — Cou vian
KoMbuHauwmen knasuw <Ctrl>+<L>. PaHee ana paboTbl co cnosmm TpeboBanoch
nepekarounTb lepeBo NoCTpoeHnsa B COOTBETCTBYHOLLMIA PEXMM.

- BblaeneHve 06beKTOB MyTEM yKa3aHWA COAEPKALLLErO NX CNOS MPOU3BOANTCA Ha
MaHenn napameTpoB, a He B AManore, Kak paHee. baarogaps 3ToMy BblAeneHne
06bEeKTOB YKa3aHHbIM CMOCOHOM MOXET ObITb 3anyLLEHO KaK MOANPOLECC APYroro
npouecca, HampuMep, Co34aHunsa oTyeTa No cbopke.

- [JlobaBneHa KOMaHAa CO34aHWUs CNOEB, MO3BONAOLLLAA OAHOMOMEHTHO CO3/4aTh B
Moaenu A0 999 HoBbIX CNOEB.

20. HoBble BO3MOXHOCTM BbIOOpa 0OBEKTOB:

- [obasneHa komaHaa Beibop no ucmoyHuky. OHa oTobpaxkaeT CrmMCOK BCex
KOMMOHEHTOB TekyLLEN MOAENN, KOTOPble ABAAIOTCA BCTaBKaMu BHELIHMX Gaitfos,
Ha3BaHMA 3TUX GarNoB U NYTN K HUM. [locTyneH GuabTp No TUMY KOMMOHEHTA,
HanpuMep, MOXHO OCTaBWTb B CMUCKE TONbKO COOPKM MK TONbKO CTaHAAPTHbIE
n3genvsa. OAMHAKOBbIE BCTaBKM, B TOM UMCIE HAaXOAALLMECH Ha Pa3HbIX YPOBHSX,
OTOOpPaxaroTCsA B CNUCKE OAHOW CTPOKOW. BbiaeneHne CTpoku BbiaenseT BCe
BCTaBKM COOTBETCTBYHOLLETO KOMMOHEHTa 1 HAa0bOPOT, BblAeNeHNe KOMMOHEHTa
BbIZENSET CTPOKY M, CNeJOBATENbHO, BCE OCTaNlbHble BCTABKM 3TOrO Xe
KOMMOHEHTA, eCIM OHW eCTb. BbljeneHne KOMMNOHEHTa MO MCTOYHMKY MOXKET ObITh
none3Ho, ecan TpebyeTcs 3aMeHUTb BCe BCTaBKW ONpesAeNeHHOM MOAENN APYrow
MOZENbHO.
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- Ecav npu BbINOAHEHWN ONepaLmK yka3aH HEMOAXOAALLMI ANF aKTUBHOTO
pernctpatopa 06BbEKT, TO — NPU YCIOBUM, UTO BKAHOUEH XOTS Obl OANH GUALTP —
NPOV3BOANTCA MONCK YAOBAETBOPAIOLLMX GUABTPY OOBEKTOB B COCTaBe ykasaHHoro. Ecam
3TV 0O6beKTbI noAXoAAT ANA perncrtpatopa, 1o OHW 3aHOCATCA B Hero. Hal'lpl/IMep, l-1TO6|3|
B KoMmaHze lposepka Henpepbl8HOCMU BbIOPaTh BCE MMEIOLLMECA B MOLENN
KpWBble, MOXHO BKIHOUUTL GunbTp Kpussle v ykazaTh B [lepeBe KOpHEBOW
3/IEMEHT.

- Ha KOHTEKCTHYH MaHeNb, BO3HMKAKOLLLYHO Mpu BblaeneHn 0bbekTa B COOPOUHOM
MoZenu, 4obaBNeH NepapxmMyeckmin CMMCcoK OOBEKTOB, BKAKOUAROLLMX BblAENEHHbIN:
OT onepaumm 40 KOPHEBOro 3nemeHTa [lepeBa. BbibpaB Hy>HYH CTPOKY B 3TOM
CAMCKE, MOXHO yKa3aTb TOT MW MHOM 13 0OBEKTOB, COAEPKALLMX BblAENEHHbIN.

- B AOMNONHUTENBHOM OKHE MOZENM MOXHO ObICTPO yKa3aTb Tesla U MOBEPXHOCTY,
BUAMMbIE MO0 HEBUAMMbBIE B MPOEKLIMAX HA OCHOBHble MAOCKOCTW. ITO YNPOLLAET,
Hanpumep, Co3JaHne MoAenn-MakeTa: A5 ee NONyYeHNs MOXHO CKOMMPOBaTb B
HOBYHO MOAE/b TONbKO BUAMMbBIE TeNa UCXOAHOW MOAENW.

21. Ha MNaHenb bbicTporo Aoctyna Ao6aBneHbl 3NeMEHTbI, YNPaBAAOLLME NPOLECCOM
yKazaHus KpUBbIX:

- KHorka Belbupame Yacmu Kpusbix — Ans 3afaHns cnocoba Beibopa KPUBbIX:
LLeIMKOM MK MO YacTAM, KOTopble 06pa3yroTca Npu nepeceyeHnn KpUBom ¢
ApYrMMK KprBbIMW. KHOMKa NpMUCYTCTBYET Ha [MaHenn BbicTporo AocTyna npu
paboTe Co cneaytowMMmn obbekTamu:

— KOHTYp W 3KBUANCTAHTa;

— TpybuaTbll SINEMEHT, INEMEHT MO TPAEKTOPUM 1 MOBEPXHOCTb MO TPAEKTOPUN;

— MOBEPXHOCTb KOHUYECKOIO CEUYEHUS U IMHENYaTble MOBEPXHOCTY, KpOMeE
JMHEeNYaTON NOBEPXHOCTM MO ABYM MOBEPXHOCTAM,;

TOUKa Ha KpUBOW;

— 3CKM3 — B MpOLecce ero pasMeLLeHns Ha TPaekTopuK.

- Cnuncok BapuaHTOB BbIOOPa KPMBbIX, COCTABAAIOLLMX HEBETBALLYHOCA LIEMOYKY:
OO0uHO4YHaGA — BbIGOP KaXA0OW KprBOW Mo oTAenbHOCTU 1 CoeduHeHHble — BbI6op
BCeu Lenoukmn. Cnncok npucyTcTeyeT Ha NaHenn bbicTporo goctyna npu pabote ¢
KOMaHAoW KoHmMyp v 3ameHseT MMeBLLMICA B Hell nepekntoyatens Cnocob
npoxo0a HeeemeAuuXcs y3/108.

22. HoBble BO3MOXHOCTM MpW CO34aHMM KOMUIA reOMEeTpUYeckmx 06bEKTOB 1 paboTe ¢
HUMMN:

- ew AnA KOMMPOBaHMA BbibpaHa onepaums, TO B CMUCOK KOMMpPYeMbIX
BKJIFOYAKOTCA He TPaHKM 3TOWN onepaLmy, a 06bekT, KOTOPOMY OHa MPUHAANEXUNT
(Teno nnm NOBEPXHOCTL);

- 0bObekTbl-pe3ynbTaTbl KOMMPOBAHWSA MMEIOT TakMe Xe CBOMCTBA U NapaMeTpbl, Kak
Y MCXOAHbIX OOBEKTOB: KOMUM MOBEPXHOCTEN — OMNTMYECKME CBOMCTBA, KOMUK
TeN — onTMYeckme CBOMCTBA 1 NapameTpbl MLLX, Konmm Touek 1 KpuBbIX — LBETA
N CTUAK;

— daHTOM KoNMpyembix OOBEKTOB OTODpaXxaeTcs NoAynpo3payHbiM (paHee Hbin
KapKacHbI);
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—  eC/IM UICTOYHUKOM KOMMUM ABNSIETCA BHELHAS MOZAE/b, TO e MOXHO ObICTPO
OTKPbITb — C MOMOLLbHO KOMaH/bl KOHTEKCTHOTO MeHto obbekTa-konum B [epese
MOZENN.

23. B xomaHze lModz0HKa nogepxHOCMU MOSBUIOCE aBTOMAaTMUECKOe onpeseneHne Tmna
NOBEPXHOCTH, anNPOKCUMUPYHOLLLEN BbIAENEHHbIN YY4aCTOK NOAMIOHaNbHOrO ObbekTa.
Mpwn HEOHXOAMMOCTN pe3ybTaT aBTOOMNPEAENEHNA MOXKHO NMOMEHATb BPYUHYHO,
BbIOpPaB HY>XHbI TUM MOBEPXHOCTU U3 CNINCKA.

24. YnydweH Npouecc UTeHns UCMONHEHWI, 3aMncaHHbIx B daline *.ods nam *xls:
OCHOBHOE MCMOoNHeHME 13 dalina yxe He CTaHOBUTCS OAHMM U3 UCMONHEHWI TeKyLLEeN
MOZENN, Kak paHbLUe. BMeCTo 3TOro 3HauyeHms CBOMNCTB OCHOBHOMO UCMOJHEHNSA 13
darina nepenaroTca B CBONCTBA OCHOBHOIO MCMONHEHNS TEKYLLEN MOAENN, a BCe
OCTa/IbHble NCMONHEHWA U3 dalia pa3melLaroTca B [lepeBe ¢ COXpaHEHMEM nepapxmm
OTHOCUTENbHO OCHOBHOIO MCMONHEHWA. TakuM 06pa3oM NyTeM UTEHUA UCMOIHEHWIA
13 darina MOXHO NMOJHOCTBIO CKOMMPOBAaTh CTPYKTYpY [lepeBa NCMONHEHWI APYrom
MOZENN.

25. B komaHZzax noCcTpoeHWs MacCMBOB CTan AOCTyNeH BbIOOP rpaHei 1, COOTBETCTBEHHO,
MOCTPOEHME NX KOMMIM. MOXHO yKa3aTb Kak OZHY, TaK M HECKObKO CTbIKYHOLWLMXCA APYT
C APYroM rpaHein oAHOro 1 TOrO Xe Tena/MoBEePXHOCTY.

26. B komaHgzax Snemenm epauwjeHus, [NosepxHocme epawjeHus v [logepxHocme
86/0a6/1UBaHUS CTano JOCTYMHO yKaszaHWe He OAHOrO, @ HECKONbKMX OOBEKTOB AN
MCMONb30BaHNA B KAUeCTBE CeYeHNS.

27. B cnyyae, korga Ans N3MepeHuns B3aMMHOTO OTKJIOHEHMS YKa3aHbl MOBEPXHOCTb U
pebpo Apyror NOBEPXHOCTX, MOMUMO PACCTOAHUI MeXAy Toukamu pebpa u
NOBEPXHOCTM, BLIUMCASIOTCS TakXKe Yr/bl MeXAY KacaTeNbHbIMU MAOCKOCTAMM K
NOBEPXHOCTAM B 3TUX TOUKaX.

28. B komaHze CeyeHue B kauecTBe cekyLLero obbekTa Tenepb MOXHO MCMOIb30BaTh
TeN0, NMOBEPXHOCTb, CBA3HYHOD COBOKYMHOCTb rPaHen Tena/MoBepxHOCTY, a Takxke
Habop HeCBA3aHHbIX, HO CTbIKYHOLLMXCA MEXAY CODOWM rpaHei.

29. B xomaHay 3epkasnbHsil Maccug fob6aBieHa BO3IMOXHOCTb MOCTPOEHNA MAOCKOCTH
cMMMmeTpum 6e3 Bbixoda 13 npoLiecca.

30. Mpw co3gaHnn/pesakTMpoBaHn 0603HaYEHMA LIEPOXOBATOCTU NOSBMUAACh
BO3MOXHOCTb BbIOOpPa HECKOIbKMX OOBEKTOB (paHee MOXHO Obla0 BbIbpaTb TOAbKO
oauH). Ecnm ob603HaueHme LWepoxoBaTOCTM pa3MeLLaeTCs Ha MNOJAKE MHUN-BbIHOCKM,
TO LOCTYMHO CO3JaHMe OTBETBAEHWNN IMHU-BbIHOCKM, YKa3bIBAOLLMX HA 3TU
06beKTbl — MPW YCAOBUK, UTO OHWM MEePecekaroTcs C MAOCKOCTbHO 0H03HaUeHMs.

31. Ecam npwn maclwtabrpoBaHUM Tena Uam NOBEPXHOCTM BKIHOYEHO COXPAHEHME KOMUK,
10 B [lepeBe onepauus MacluTabupoBaHUA MMEET ABa NOAUMHEHHbIX 06BbEKTa: KOMUHO
MCXOAHOrO 0H6bekTa U MpoMacLLTabupoBaHHOE Teo UM MOBEPXHOCTb (paHee —
TONIbKO KOMMKO MCXOAHOrO 0OBbEKTa).

32. [lobaBneHa BO3MOXHOCTb OTObpaxeHus B [epeBe MoLenn NopsaKoBbIX HOMEPOB
onepaumn. Homepa onepaumin Takxke NOKasblBAarOTCA MPU MPOCMOTPE OTHOLLIEHW
06BEKTOB, YUMTbLIBAKOTCA NpU NMoucke B [lepeBe MOZeNu, BKIKOUAKOTCSA B CBEAEHNS,
reHepupyemMble KoOMaHAoW UHPopmayusa 06 obvekme.

Hymepauus onepauuii Npon3BoAMTCA B NOpsAAKe 1x cresoBaHuns B [epese,
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VIMEIOLLEM BUA UCTOPUM MOCTPOEHWSA, MO3TOMY MocCae
nobaBneHvsa/yaaneHms/nepeMeLleHns onepaumnin HuxXenexatie onepawmm
HYMepYHOTCSH 3aHOBO.

33. HoBble BO3MOXHOCTW UTeHUs 1 3anmncy GannoB AaHHbIX (MCMOAb3YHOTCA Npu paboTe C
MCMONHEHNAMWN, CEMENCTBAMU, KPVBBIMM, TOUKAMM, MOBEPXHOCTAMM, MacCMBaMn U
T.M.):

— CTano AoCTynHO uTeHme dopmata Excel 2007-365 (*.xlsx) n 3anmncb B 3TOT dopmar,

- anda uteHuna ¢opmata Calc (*.ods) n 3anmncm B 310T hopmaT bonblue He TpebyeTca
Hannure Ha paboyem mMecTe yCTaHOBNEHHOTO CpeAcTBa AN paboTbl ¢ Ganamu
AaHHoro dopmata (Hanpumep, OpenOffice nau LibreOffice).

34. B komaHzae pagbuk Kpugu3Hbl NOSBMNACh BO3MOXHOCTb pacyeTa HanpsaxkeHus
KPVBOW. BbluncneHHoe 3HaueHne oTobpaxaeTcs psagoM C KPUBOW U M3MEHAETCA Npu
ee pesakTMpOBaHNW.

35. [JobasneH HoBbIM cnocob pacueta MLLX komnoHeHTa cbopku: 1o Macce UCMoYHUKa.
Mpw 3TOM cnocobe Macca KOMMOHeHTa Bcerga bepetca 13 ero darna-ncTouHmKa, a
LLeHTP MacC Y MOMEHTbI MHEPLIMM PaCCUMTLIBAOTCA MO GaKTUUECKOM reoMeTpum (Mam
MOryT ObITb 3a/jaHbl BPY4HYHO). laHHbIM CNOCO6 aBTOMAaTMUYECKM NMPUMEHAETCA K
KOMMOHEHTY, M3MEHEHHOMY C MOMOLLbHO onepauunn Jegopmayus.

36. [lopabotaHa komaHzaa lepebop 0b6bekmos: Tenepb OHa MNO3BONAET BbIAENATH
LLe/IMKOM COCTaBHble 0ObeKTbI, Takme Kak 3CKM3bl, MHOFOCErMEHTHbIE KPUBbIE,
MOBEPXHOCTH, Tena, KOMMOHeHTbl. Kpome Toro, nepebop 06beKTOB CTan AOCTyMNeH B
LOMNONHUTENBHOM OKHE MOJeNw.

37. HoBble BO3MOXHOCTM Npu paboTe C TMNammn 3arpy3ku:

- Bbibop TWNa 3arpy3km KOMMOHEHTa nepes ero BCTaBKOM B COOPKY. ITO MO3BONSET
YCKOPWUTb NPOLLEeCC gobaBneHns B COOPKY «TAXeNbIX» NOACOOPOK: Npu BbibOpe
BCTaBASEMOW MOZEMN MOXHO YCTaHOBWUTL A5 Hee TUM 3arpy3Kku, Hanpumep,
lycmod, a 3atem pa3mecTuTh, 334aB KOOPAMHATI.

- TpocmoTp cocTaBa, T.e. CMcKa BXOAALLMX KOMMOHEHTOB, 411 NoACOOPOK C TUMamMm
3arpy3ku [Tycmoli v F[abapum Ha Bcex ypOBHSX BAOXEHHOCTU. MIHpopmaLms o
COCTaBe 3arpy»aeTcs B MOMEHT pacKpbITLs BETBM Noacbopkm B lepeBe — npu
LEeNYKe MbILLBK MO 3HAUKY «TPEYTrONbHMK.

38. PepaktnpoBaHme B OKHe CTano AOCTYMHO A5 KOMMOHEHTa, KOTOPbIA ABNSETCS
NIOKaNbHOW AeTanbio. ITO PaclUMPSET BO3MOXHOCTM HAaCTPOMKM OTobpaxkeHNs
KOMMOHEHTa: AaHHbI CNoCcob pesakTMpOBaHWA NO3BOASET YNPaBAATb, HaNpUMep,
OMNTUYECKMMM CBOMCTBAMMN OTAENbHbBIX O6EKTOB.

39. lMoABMnacb BO3SMOXHOCTb BCTaBKM KOMMOHEHTa B COOPKY C BKIHOYEHHBIM NapaMeTpoM
CocmasHele yacmu. PaHee ero BktoUeHne Obi0 AOCTYMHO TOAbKO MOC/AE BCTaBKM.

40. MNpw pesakTMpPOBaHWUM KOHTYpa CTano AOCTYMHO CO3/aHne C COOTBETCTBMEM. TO ecTb,
BbIOpaB A4 KOHTypa HOBble MCXOAHbIE KPWBbIE, MOb30BaTENb MOXET YCTaHOBUTb
COOTBETCTBME MEX/Y MCXOAHBIMW 1 HOBbIMW CErMEeHTaMu KOHTypa. baarogapsa atomy
06bekTbl, Ha3nPOBaBLUNECA Ha 3aMeHEHHbIX CETMEHTAX KOHTYpPa, He MOTePArOT 1X, a
ByayT ncnonb3oBaTb HOBble. HamprMep, ecnmn HeKOTOpble CErMeHTbl KOHTYpa bblan
CNPOELMPOBaHbI B 3CKM3, TO PeAaKTMPOBaHME KOHTYPa C YCTaHOBKOW COOTBETCTBUA
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41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

MO3BOJINT MONYYNTb B 3CKN3E MPOEKLNN HOBbIX CETMEHTOB. Pe,ﬂ,aKTl/IpOBaHl/Ie bes YCTaHOBKW
COOTBETCTBMA NMPUBELET K olmbKkam B 3CKM3e.

,ﬂfIFI yAyyweHna Hasuraumm no Mogen LI,O6aBJ'IeHbI KOMaHAbl:

— (CeepHymb — B KOHTEKCTHOM MEHIO KOPHEeBOro 3nemeHTa [lepeBa mozenu, a Takxe
BeTBel [lepeBa. Pe3ynbtaT paboTbl KOMaHAbI:
— AN9 KOPHEBOrO 3/1EMEHTA — CBOpauMBaHue BCEX PA3BEPHYTbIX BETBEN Ha BCEX
YPOBHSX; NPV 3TOM CaM KOPHEBOW 371eMEHT OCTaeTCA Pa3BepHYTbIM;
— AN BETBM — CBOpauMBaHue BCEX ee MOAUYMHEHHbIX BETBEW M CaMoli BETBMU.

- [lokazame e Oepege — B KOHTEKCTHOM MEHIO KOMMOHEHTa, BblAENEHHOTO B
rpapunueckont obnactn. KomaHaa passopauviBaet [lepeBo MOAENN M NMOACBEUMBAET
B HEM BblA€NEHHbIN KOMMOHEHT. PaHee komaHaa NPUCYTCTBOBaNa TO/IbKO B
KOHTEKCTHOM MEHHO BbIAENEHHOTO MPUMUTUBA NN FEOMETPUYECKOTO 0OBbEKTA.

[lobaBneHa BO3MOXHOCTb OTOBpaxeHNs COCTaBa CTaHAAPTHOro m3aenns B [lepese
MOZE/N.

B Habop nepeMeHHbIX 31eMEHTa U MOBEPXHOCTM MO TPaeKkTopun AobasneHa
MHbOPMaLMOHHAA NepemMeHHasn AAVHbI TPAEKTOPUN.

Cnepyroline 0ObeKTbl 3CKM3a CTanu BUAHBI U AOCTYMHbI A5 UCMONb30BaHNUA BHE
pexvma peaakTMpoBaHNsA 3CKN3a:

- KkpwBble co ctnnamu OcHosHaa n Ocesad, CoaepXallnecs BO BCTaBKax
MaKpO3/1eMEHTOB,

— TeKCTbl, codepXalmecd BO BCTaBKax q)paFMeHTOB.

Mpw n3mMepeHnn NIoLLaAM MOXHO yKasblBaTb, MOMWUMO rpaHen, Tena un
NOBEPXHOCTN — ByAyT BbIUMCAEHBI MAOLLAAN BCEX WX FPAHEN.

cnonHeHrusa n BapWaHTbl MOAE/IN, 3aBUCALLIME OT OAHOIO TOro Xe UCNOJHEHNA U
Haxo4dumecd Ha O4HOM YpPOBHE, MOXHO MEHATb MeCTaMW APYyT C APYrOM B ,ﬂ,epeBe,
repemeLlas nx mMblllbHo.

O603HaueHme Heyka3aHHOW LLIEPOXOBATOCTM Tenepb OTOBpaxaeTcs Kak 0ObekT B
[epese Mozenn. 310 ynNpoLLaeT ynpaBaeHne BUAMMOCTbHO 0603HaUYEeHNA 1 MEPEXOL K
ero pesakTMpOBaHMIO.

3HauKku, ANA KOTOPbIX BKAHOUEHO oTobpaxeHue B [epese (BUAVMOCTb, TUM 3arpy3Kku,
npoeunpoBaHve, NoOpPAaAKOBbIE HOMEPa W T.4.), MOKa3bIBatoTCA Takke B [lepeBe
OTHOLLEHWI, HaXOAALLLEMCA B HUXXHeW YacTu [lepeBa mozen.

3HaYUTENbHO yBenYeHa Npoun3BoAnTebHOCTL cncteMbl KOMITAC-3D npwm
oTobpaxeHnn GaHTOMOB BO BpeMs paboThl ¢ 6oabLLMMM cOOpKamu.

Ynyywena nponssogntensHoctb KOMIMTAC-3D npu ncnoib3oBaHWM TUMOB 3arpy3Ku:
CHWXXEHO Bpems, a Takke noTpebieHne onepaTtMBHOW NaMATX NPW OTKPbITUKN COOPKU
C MONb30BaTENbCKMM CNOCOOOM 3arpy3Kku, B KOTOPOM KOMMAOHEHTbI BTOPOro U
NOCNEAYHOLLMX YPOBHEW BNOXEHHOCTM MMEKOT TUN 3arpy3ku [Tycmod.
ONTMMM3NPOBAHO XPaHeHWe AaHHbIX B MOAENAX, KOTOPble COAep>KaT onepauuy,
6asvpytoLmeca Ha OAHOM 1 TOM Xe 06bekTe, HanpMep, MHOXECTBO TOYEK Ha OZHOM
MOBEePXHOCTW. bnarogaps onTMMM3aL MM yBenmyeHa CKOpPOCTb MePeCTPOeHma m
yMeHblLEeH pa3mep $pannos NOLOOHbLIX MOAENEN.

JKcnepuMeHTanbHasa GYyHKUMOHaNbHOCTb «MeTacnnamH» nckntodeHa 13 KOMIMAC-3D.
MeTacnnanHbl, UMetoLLMeCa B MOAENAX, KOTOPbIE CO34aHbl B NpeblAyLLX BepCrax
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KOMIAC-3D, byayT KoppekTHO obpabaTbiBaTbCsl, HO CO3/aHME HOBbLIX MeTacnIaHOB
6osnee HeBO3MOXHO.

padunueckme AOKYyMEHTHI

1. PeannsoBaHa BO3MOXHOCTb CO34aHMA MacCMBOB rpaduyecknx obbekToB. Maccvs
npeacTaBaseT cobow rpynny ynopaso4YeHHO PacnoaoXeHHbIX 0ObeKTOB —
3K3eMMNNSPOB MaccuBa. [pu co3aaHmm/pefakTMpPOBaHMM MacCMBa AOCTYMHO
yrnpaB/ieHWe KONMYECTBOM U NMOOXKEHWNEM 3K3EMMAAPOB, a TakKe UCKIOUEHNE 13
MaccrBa BbIOpaHHbIX 3K3eMMNAAPOB. Kpome TOro, MOXHO BKAHOUNTL CO34aHME B
MaccvBe ynpaBAArOLLIMX Pa3MeEPOB — C X MOMOLLbHO BO3MOXHA MoAndVKaLmA yxe
CO3/,aHHOro Maccmaa. MNpn HeOHXOAMMOCTN MACCMB MOXHO Pa3pyLUNTb, T.e. YAaAUTb
CBA3W 3K3EMMIAPOB APYT C APYroM, MPeBpaTMB X B CAMOCTONATENbHbIE OOBEKTI.
[locTynHO co3saHve MacCMBOB CNeAyHOLLMX TUMOB:

— MacCCKMB MO CETKE,
= MaccuB no KOHLLeHTpl/Il—IeCKOl\/JI ceTke.

Maccmbl oTobpaxkatotcs B [epeBe rpaduyeckoro gokymeHTta, 06pasya oTAeNbHYHO
rpynny — Maccuseil.

MaccumBbl rpapurueckmx 06bEKTOB MOTYT TakxXe CO3/aBaTbCs B 3CKM3aX TPEXMEPHbIX
MOZenen.

2. B obosHaueHme gonycka GopMbl 1 PacnonoXeHWs Tenepb MOTYT BKIKOUATbCA
AOMONHUTENBHBIE 3HAKM ANA YKa3aHWA Nepecekatolen N OpueHTUPYHoLLEN
naockocten cornacHo FOCT P 2.308-2023.

BO3MOXHOCTb AOCTYMHa TakXe NMpu NPOCTaHOBKE A0Mycka GOPMbl B MOAENN.

3. YckopeHo gobaBieHmne OTBETBAEHNA Y 0603HAYEHMIA, BKIKOUAKOLLMX TVHNHO-BbIHOCKY:
npouecc AobaBNEHNS OTBETBNEHWNS 3aMyCKaeTcs, Kak 1 paHbLUe, WenykoM Mo Touke
Hayasa MoJikK1, HO TeNepb OH 3aLUKIIEH, T. e. AN CO34aHNA CaesyroLero OTBETBJEHUA HE
TpebyeTca NOBTOPHbIM 3anyck npoLecca — AOCTaTOYHO 3a4aTb TOUKY, Ha KOTOPYHO 3TO
oTBeTBNeHME YKa3bIBaeT. [1a BbIXOAa M3 MpoLecca HY>HO HaxaTb KnaBuLly <Esc>.

4. YcoBepLUeHCTBOBaH NPOLLECC BbibOpa KPUBbIX A5 UIMEPEHUS C MOMOLLIbIO KOMaHZbI
ZuHa kpusol:
- [Job6aBneHa BO3MOXHOCTb BblAENEHMS KPUBbIX MEPEes BbI30BOM KOMaHARbI,

= Mocne Bbl30Ba KOMaHZAbl KPMBbIE MOXHO BblAEAATb OXBATbIBAKOLLEN MK CEKYLLIEN
pamKoWn, yaepxuas knasuwy <Ctrl> ans NHBEPTUPOBAHWNS BblAENEHUSA UK
<Shift> pns pobaBneHna K yxe BblAENEHHbIM; WENYOK Ha CBOOOAHOM none
OTMEHSET BblAeNeHMe BCEX KPUBBIX.

5. [losBMAacb BO3IMOXHOCTb CBA3bIBAHMA AYeeK OCHOBHOM HaAMUCK YepTexa C
NPOW3BOJbHO BbIOMPaEMbIMM CBONCTBAMW 13 BUBAMOTEK CBOMCTB. [laHHasa HacTporka
MPOW3BOANTCA MPU PEAAKTUPOBAHNM OCHOBHOWM HAAMWCK, BXOAALLEN B 0dopMaeHme
yepTexa, ¥ NO3BONSET OTPA3UTb B HEM 3HAUEHWA NOAb30BATENIbCKMX CBOWCTB, B TOM
yMcae OTPa3nTb B aCCOLMATMBHOM YepTexe 3HaUYEeHNS NOIb30BaTeIbCKUX CBOMCTB,
3a/laHHbIX B MOJeNW, KOTopas CrpoeLmpoBaHa B 3TOT YepTex.

6. [NosBmnace BO3MOXHOCTb A0DABAEHNS B UepTeX MCTa MO 0bpasLy yxe
nMetoLeroca. MNpun 3TOM HOBbIM INCT pa3MeLLLaeTca Nocae MncTa-obpasLa U nmeet
Takune xe Gopmat, opopMaeHME, KPAaTHOCTb M OPUEHTALIMIO.
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PaboTa co cBoMcTBaMU U oTYeTaMu

Ha MaHenn coctaBa nsaenvsa NosBuaacb BO3MOXHOCTb BblAENEHNA HECKOIbKNX
MPOW3BOJIbHO BbIOPAHHbIX COCTaBHbIX YacTeW U OAHOBPEMEHHOIO eANMHOOBPA3HOro
M3MEHEHWS NX CBOWNCTB.

Paborta co cneundukaumen

1. PeannsoBaHo aBTOMaTM4yeckoe co3faHuve n pasmMellenHue B pasgene JokymeHmayus
0O6BEKTOB, COOTBETCTBYHOLLMX AOKYMEHTAM, KOTOPbIE CBA3aHbl C MOAKAFOUYEHHbIM K
cneundurkaumm JOKYMEHTOM. DTO YCKOPAET 3anosiHeHve pasgena JokymeHmayus B
cneumndukaumn. Hanpumep, B pesynbTtate NOAKAKOUEHNS K cneumnbukaumm cbopku, ¢
KOTOPOW CBA3aHbl COOPOUHbBIA M rabapUTHBIN YepTexu, B cneundrkaLmm, NOMMMO
Pa3fenoB, OTPAXKAOLLMX COCTaB 3TON cOOpKY, ByaeT Takke CO3Z4aH pasaen
ZlokymeHmauyus, BKAKOUarOLLMIA COOPOYHBIN 1 rabapUTHbIN YepTexn.

2. [oasunnacb BO3MOXHOCTb aBTOMAaTMUYECKOro nepeHoca TekcTa B AYeike CO CTPOKM Ha
CTPOKy. ABTOMEPEHOC MOXET ObiTb BKAKOUEH/OTKArOUEH Ans ntobon rpadbl npm
HaCTpoOWKe cTuAA cneumduKaLm nam Npu peaakTMpoBaHuM cneumndukaLmv, npu
pesfakTMpOBaHMK creumduKaLm Takke MOXHO BKAKOUMTL/OTKAKOUMTL aBTONEPEHOC B
MPOW3BOJIbHO BbIODPAHHOM AYelKe.

3. TosBmnack BO3MOXHOCTb BblAeNeHMsA rpadbl cneundmrkanmm — WeaykoM no
3aroIoBKy 310K rpadsl. [Ans BblaeneHHOW rpadbl MOXHO MPOCMOTPETH MMS, KOTOpPOe
33laHO €M B CTUIE, @ TakXKe BKIKUUTD MAN OTKIOUMTb aBTOMEPEHOC CTPOK.

4. JlobaBneHa BO3MOXHOCTb COXpaHeHma cneundukaumm B dopmartsl Excel 2007-
365 (*xlsx) n Calc (*.ods). Ana coxpaHeHuns B dopmar xlsx He TpebyeTcs (a npu
COXpaHeHunn B dopmart xls — nepecrtano TpeboBaThCs) Haanume Ha pabouem mecte
yCTaHOBNEHHOM nporpammbl Microsoft Excel.

5. [loABMAacb BO3IMOXHOCTb PYYHOrO PeAakTMpOBaHMA 3aros0BKOB A8 H10KOB
LOMONHUTENBHbBIX M BAOXEHHbIX Pa3AeNoB. 3a/laHHbIV TEKCT MOACTaBAAETCA B
3aro/I0BOK BMECTO KOHCTPYKLMM BuAa #XXX#, BBOAMMOW NMPW HaCTpoOMKe CTUAA
cneumndukaummn. PaHee cnocob pesakTMpoBaHMa 3aronoBka 6bi1 TONbKO OANH —
MNOAKNHOYEHNE AOKYMEHTa, 0B03HaueHVe KOTOPOro 3aMeHAN0 YKa3aHHYHo
KOHCTPYKLMHO.

6. CTnam npocToun 1 rpynnoBbixX cneundukaunin npuseseHsl B cootesetctame ¢ [OCT P
2.106-2019:

- pobaeneH pasgen [lpoepammHele u3denus u 6asel OaHHLIX;

- B CTWAM rPynnoBbIX cneyndukaunin, B pasgen Komniekmei, ,o6aBnaeHbl 610kM
BJIOXKEHHbIX Pa3Ae/OB;

- B pa3aen Komnaekmeol fo6aBneH 610K BAOXEHHbIX Pa3jenoB Ynakoseka;

— W3MEHeHO HamnoaHeHWe 610Ka BAOXEHHbIX pa3aenoB KoMniekm uHCmpymeHma u
npuHadnexHocmed: Tenepb OH COAEPXUT TONBKO pa3aensl MHcmpymeHm,
lpuHadnexHocmu, [NpucnocobaeHus, Mamepuarsi.

7.  KomaHaa Pedakmuposame 0b6bekm cneyugdukayuu B KOHTEKCTHOM MEHIO
BblAE€EHHOrO rpadmyeckoro obbekTa, BXOAALLErO B HECKObKO OOBEKTOB
cneundurkaumy, Tenepb UMeeT NOAMEHIO A9 BbIbOpa HY>KHOro 0bbekTa
cneundurkaumm (paHee KOMaHAa Bbi3biBasa AMaNor CO CMMCKOM OOBEKTOB).
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Komanaa Croxume 3Ha4eHUsA 8 KOJIOHKaXx... nepenMeHoBaHa B C/10XXKUMb 3HAYEHUA...
Pe3ynbTat ee paboTbl oTObpaxaeTca B MHGOPMALMOHHOM OKHe (paHee — B Auanore).

McknroyeHa BO3MOXHOCTb CO34aHMA B JOKYMEHTaX BHELLHErO 06bekTa
cneynpurkaumm.

NUmnopT n akcnopt

1.

[obaBneHa komaHaa IMnopm e mekyuyyto Modesib. OHa NO3BONSET MMMOPTUPOBATL B
TEeKyLLYH MOZAeNb TpexmMepHble 06bekTbl U3 GannoB obMeHHbIX (STEP, JT, IGES, ACIS n
1.4.) 1 nponpuetapHbix (UGS/NX, Prok/Creo, SolidWorks T.4.) dopmatos. Imnopt m3
bopmaToB, NpeaycMaTpUBaIOLLMX HACTPOWKY, MPOU3BOANTCA C TEKYLLIEN HACTPONKOW;
NPV HEOBXOANMOCTN ee MOXHO N3MEHUTD.

Mpw 3anmncy mogenen B dopmat JT v uteHnmn 13 atoro dopmata crana fOCTyMnHa
nepeaaya cBOMCTBa Pasdesn cneyugukayuu. MNepesava BbINOMHAETCA KOPPEKTHO ANS
06bEKTOB, NPUHaAEXaLLMX CTaHAAPTHBIM pa3jenam cneundpunkaumm

(JokymerHmayus, Komnaekcel, CoopoyHsie eduHuysl, Aemanu v T.4.).

Mpw nmnopte cbopkn n3 popmatos STEP 1 JT nmeHa GpannoB KOMMNOHEHTOB
0b6pa3yroTCsA COrNacHO HacTpoKke ymMoayatesnbHbix MMeH ¢anos B8 KOMITAC-3D.

Mpwn nmnopte danna popmata STEP nepesatotcs cMCTEMbl KOOPAMHAT, a TakKe MMeHa
0OBEKTOB.

MosiBMMaCb BO3MOXHOCTb uteHns mozenent CAD-cuctem Creo, Inventor, Catia n
SolidEdge 6e3 ycTaHOBKM KOMMOHEHTa PacuwiupeHHsle cpedcmea YmeHus
nponpuemapHsix gopopmamos.

MpunoxxeHusn

1.

Koneepmop ECAD — KOMIIAC

- [obaBneHa BO3MOXHOCTb BbIGOpa 0KaNbHOrO AW yAaNeHHOro cepeepa
NOJIMHOM.

- B page cnyyaes, korga oAMHAKOBbIE KOMMOHEHTbI C Pa3HbIMU [103ULIMOHHBIMM
0b603HaYeHNaIMU Menn pasHble 3d-Moaenn B 3aBUCMMOCTM OT BapmnaHTa
nocazo4Horo mecta (Footprint), KoHBepTop 3anomMuHan nepBoe yCTaHOBNEHHOE
COOTBETCTBME MOAENM U UMEHWN KOMMOHEHTA, BCIEACTBME Yero AobaBasn B cOOpky
OZHY W Ty X€ MOZENb He3aBNCMMO OT ee [103MLUMOHHOro ob0o3HaueHua. Tenepb
AobaBneHa NpoBepka YHMKANbHOCTW BCTABKM, W MONb30BaTENb MOXET
camocToaTenbHO 3a4atb B KOHBepTOpe HanmeHoBaHWe Toro nosasd B BOM-daiine,
KoTopoe oTBeyaeT 3a [Mo3muUnoHHoe 0603HaueHve.

- Ecam nonb3osatens BbiGMpan NOCTPOeHME peanncTnyHon mogenv no BOM-dariny,
cogepxallemy naeHtndmrkatopsl komnoHeHTos B MNOJIMHOM:MDM, Ho B 6aze
AaHHbIX NOJIMHOM 3Tnx KOMNOHEHTOB He ObIIO, CMCTeMa 3aBKncana. Tenepb B
3TOM cUTYaumm KoHBEpPTOp NepexoamnT K MOCTPOEHWIO YCNOBHOW rabapuUTHOM
MOZENN.

- VicnpaBneHbl HekOTOpble OLWMOKY, BbISIBNEHHbIE B MPOLLecce SKCrayaTaLmm.

- [JlopabotaHa CnpaBo4yHas cmcrtema.

Obopydoeanrue. Kabesau u xaymei
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— [locTpoeHue «0bLLMX YYaCTKOB», KOTOPbIe MOAEAMPYHOT My4YKM NMPOBOZAHWKOB,
3aHMMano OYeHb MHOrO BpeMeHM BO BCEM MpoLecce CO34aHnA MOAeNn
XryTa/kabens. Tenepb Bpema NOCTPOEHNA «OBLLUMX y4aCTKOB» CyLLECTBEHHO
YMEHbLUMAOCh 33 CYET ONTUMM3ALNN U UBMEHEHNA METOAMNKIN MOCTPOEHMA.

— [o npuunHe, ykasaHHOW B NpeablAyLLeM MyHKTE, TakKe 3HaUUTeNbHO
YMEHbLUNAOCh BPEMA MOCTPOEHNS PAa3BEPTKM, Tak Kak ObLLMeE y4acTKM Ha
pa3BepTke oTobpaxatbca He byayT. Ha dopmmpoBaHme N1a3oBOM pa3mMeTkun 310
NPaKTUYECKKN He BAVAET, MOCKOIbKY TOUKM OTBETBAEHMI OCTAtOTCA Ha MecTe.

- Ecnm Ha kakoM-nnbo obuem yyactke bbina chopmMmpoBaHa onaeTka Uam BHELLHAS
TpybKa, oHW ByayT oTOOpaxeHbl B pa3BepTke.

- [obaBneHa BO3MOXHOCTb HE OTPUCOBBIBATL IMHNKN-BbIHOCKM ¢ BLIO npw ero
NPVCBOEHNN KOMMOHEHTaM cOopKu.

- [ob6aBneHa Bo3moxHocTb nmnopta n3 CAMP MAKC HabopoB BCmoMoraTenbHbIx
MaTepranoB K XryTam v COeANHUTENAM.

- B wumnopte ganHbIx 13 CAMP MAKC gobaBneHa BO3MOXHOCTb MMMOPTUPOBAaTh
TONbKO CMMCOK KOMMOHEHTOB, MM TOIbKO CMIMCOK COEAVHEHUI, AN TONBKO
CMMCOK MaTepunanoB K XIyTy.

- PeannsoBaHa BO3MOXHOCTb Bbibopa B MNOJIMMHOM:MDM 1 aBTOMaTyeckoro
pa3MeLLeHns B roN0BHOM COOpKe Mam B NOACOOPKaxX XryTOB TEX KOMMOHEHTOB,
And KoTopbix B 06MeHHOM XML-daine nz CAMP MAKC nan KOMMAC-2SnekTpuk
onpeseneH yH1KanbHbI rnobanbHbin naeHTndukatop ID Partlib (location).
KoMnoHeHTbl pa3meLLaroTcs B cOhopke Kak bMbaMOTeUHbIE S1EMEHTbI C Pa3Le/OM
cneunoukaumm, yctaHosneHHbIM B [TOJIMHOM.

- [obaBneHa BO3MOXHOCTb BbIBOpa 0KaNbHOrO WAV yAaNeHHOro cepeepa
NOJIMHOM.

- VicnpaBneHbl HeKOTOpble OLIMOKK, BbISIBNEHHbIE B MPOLLecce 3KCnayaTaumm.
- [opabotaHa CnpaBoyHasa cucrtema.
3. Baswl u MexaHu4Yeckue nepedadu

- Peann3oBaH MexaHW3M CO3/aHus 1N peAakTUPOBaHMA MeXxaHNUecknx nepesay
HenocpeacTBEHHO B COOPOUHOM Moaenn. COOPKM LIEMHbIX M PEMEHHbIX Nepeaay
(KpoMe nepesaun C KPyrno3BeHHOM LienNbko) Cpa3y NOC/ie MOCTPOEHUA coaepKaT
MOZENN Lenen n pemHen. Takom NOAXOA K MPOEKTUPOBAHNIO Nepesay obneryaet
NpaBnAbHOE NO3MLMOHMPOBAHME 31EMEHTOB Nepesadnt OTHOCUTENBHO Apyr Apyra.
Mogenb Kaxa0ro 3nemMeHTa XpaHuTcs B oTAeNbHOM daline n oCTyrnHa Ans
peAakTMPOBAHMA LWUTAaTHbIMU CPeACTBaMM NMPUAoXeHWa. [ocne pefakTMpOoBaHWS
NPOVCXOANT NepereHepaL s NIMEHEHHOTO 31eMeHTa, U cbopka NPOeKTUPYEMO
nepefaun nepecTpamBaeTcs.
[ins 3neMeHTOB nepesad, CNPOeKTUPOBaHHbIX B COOPKe, CPEACTBAMM MPUIOXKEHMSA
MOXHO CO3/jaBaTb YepTexu, KOTopble ByayT CBA3aHbl C MOAENAMM
COOTBETCTBYHOLLMX AETaNEMN.

- VI3 coctaBa npunoxenusa nckarodeHa bubamnoteka Shaft3D.Rtw.

- [obaBneHa BO3MOXHOCTb MPOEKTMPOBAHNA 1 pacyeTa HOBbIX TUMOB
MeXaHMYecKnx nepeaau:
- LlenHas nepesava C KPyrn03BEHHOM LIeMbHO,
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— lNnaHeTapHO-LIEBOYHAA Nepesaya,
— LllecTepeHHbI HAaCOC BHELLHEro 3aLenienHums.

- [opaboTaH pacyeT KOHMYECKOW nepesayun ¢ KpyroebiMu 3ybbamu. [nameTp
3y60ope3HOoN ronoBKM MOXET BbITb BbIOpaH M3 pacLUMPEHHOTO AMana3oHa
3HaYeHMM AN 33aH NPOU3BOJIBHO.

— [lpw pacyete nepesay (Be3ae, rae eCcTb LMAVHAPUYECKas LWectepHs) obaBneHa
BO3MOXHOCTb BblOOpa CTeNeHN TOUHOCTM, BUAA COMPAXEHWS U BUAA AOMYyCKa Ha
H60KOBOM 3a30p M3 TabANLbl CO CMMCKaMK Ba30BbIX M MOIb30BATENbCKMX
BapWaHTOB.

= [Ans 3BonbBeHTHbIX Wanues no OCT 1.00086-73 pa3pelueH BbIOGOP 3akpyraeHHOM
dopMbl AHa BNaAMHbI, a Takxke AobaBAeH pacyeT AOMYCKOB C y4eToM uUam be3
y4yeTa XMMMKO-TepMUYECcKon obpaboTkm.

- B pacueTtax KIMHOPEMEHHOW 1 NIOCKOPEMEHHOW nepeaayn npu nogbope
reomMeTpmyeckmx napaMeTpoB peann3oBaHa BO3IMOXHOCTb Ha3HaUYeHMA
HeCcTaHZapPTHOrO PacyYeTHOro AMaMeTpa LKMBA, a TakxXe BBOZLA HeCTaHLaPTHOWM
(3aKa3HOM) ANMHbBI PEMHS.

- [JlopaboTaHa reomeTpua 2D-NOCTPOEHNN B MeCTax CONPSXeHMIM LUMOHOYHOTO nasa
M KaHaBKW MOZ BbIXOJ, LWAMGOBAbHOIO Kpyra.

- [pwv BBOZE MapamMeTpoOB pe3bbbl MOABMAACE BO3MOXHOCTb OTKAKOUNUTL MOCTPOEHMNE
cbera pe3bbbl.

- B 2D-pokymeHTax nosBmMAacb BO3MOXHOCTb 06aBUTb BbIHOCKY C 0603HaUeHneM
LINLLEB.

- [pv NpoeKTMPOBaHNN HECTaHAAPTHbIX MPAMOOOYHbLIX WANLEB AobaBieHa
BO3MOXHOCTb 33aBaTb MPOM3BOJbHbIe (M3 Ha3bl NONEN JOMYCKOB) UV YNCNOBbIE
nons A0MycKoB.

- YBeAnueHo KONMYeCTBO Nosen BBOAA (AMamMeTp 1 AVHA), NPy BBOAE 3HAUYEHWIA B
KOTOpble MOXHO CHMMAaTb Pa3Mepbl C YepTexa.

- [lnda Bcex TMNOB WANLEB peaan3oBaH BbIOOP TWNa MHCTpymeHTa. Mpun BbibOpe
nHctpymeHTa Jonbsk Bbixosa dpesbl He byaerT.

- Bo Bcex ananorax, rae npesyCMOTPEH BBOA NapamMeTpoOB CKPYraeHns, yopaH
BbIOOP HanpaBaeHWsA CKpyraeHua. Tenepb HanpaBaeHve onpeaensaeTcs
aBTOMaTNYeCKM.

= [na UMANHAPUYECKMX WeCTEePEH NOABMAACh BO3IMOXHOCTL MPOEKTMPOBAHMSA
OypPTVKOB ANS BblAENEHWA HUTPOLEMEHTUPYEMOM (LEMEHTMPYEMOM) 30HbI 3yObeB
LIeCTEPHM.

= [na uMAnHAPUYECKMX WeCTepeH BHELLIHEro 3aLenneHusa jobasneHa Tabanua
napamMeTpoB CO BCEMW BapuaHTamMun KOHTpoA. Takaa Tabavua 0bblYHO
MCNOAb3yeTca Npu pas3paboTke YepTexen Noj 3akas, T. K. 3apaHee HeM3BECTHO,
KakoW Crnocob KOHTpoA ByAeT MCNOoIb30BaTh 3aKa3uyiK.

- [1nd KaHaBOK NOZ BbIXOA WAMdOBaIbHOIO kKpyra Ao6aBaeHa BO3MOXHOCTb
NOCTpPOeHmA BCex BUAOB, npeaycMoTpeHHbix TOCT 8820-69 n TOCT 18430-73.

- [lnd BbIpe30B N0 KPYroBOMYy Maccmy A00aBAEHbI:

— BO3MOXHOCTb HEPABHOMEPHOIO YrI0BOr0 pacnpeaeneHms OTBepCT1ii (3a4aeTcs
B BMAE TabanLbl);
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— BO3MOXHOCTb NMPOW3BO/ILHOIO 3aAaHNs TNyOUHbI AN CKBO3HbIX OTBEPCTUM
(HanpuMmep, Korga TpebyeTcs Npope3aTh eLle U CNeAyHOLLYHO CTyMeHb); B noe
BBO/A 3HaUeHWNs ryOnHbI OTBEPCTUA AOCTYNeH BBOA GOPMY reOMeTPUYECKOro
KanbKynatopa npuaoXeHus;

— HOBble TUMbl OTBEPCTUI: KOHUYECKOE, C LLeKOBKOW 1 Gackow;
— BbIOOpP TVNa pe3bbbl AnA pe3bbOBOro OTBEPCTUA.

- Ha pelikax (Kpyrnom n Kpyrnon co cpe3om) 2obaBneHa BO3MOXHOCTb MOCTPOEHMS
WNOHOYHOrO Ma3a.

- PeannzoBaHo noctpoeHmne npodpuasa yepsaka ZK1.

— PeannsoBaH HOBbIV BMA CTYMEHN — NOJb30BaTeNbCKan CTyMneHb. [10ab30BaTeNb NO
onpezeneHHbIM NpaBnaaM MOXeT CO34aTb GparMeHT C reoMeTpuert CTyneHu
(BHELLUHEeWN nnn BHYTPEHHEW) M 3arpy3nTb ee B MOZE/b Bana.

- Tlo aHaNorMuHbIM NpaBmMaaM BO3MOXHO CO3aHWe MOJ/Ib30BaTENbCKOrO
KOJIbLIEBOTO BbIpe3a A5 CTYMeHW 1 NOJIb30BaTe/IbCKOTO Bbipe3a (Hanpumep, Ans
CO3zaHus 3ybuaToro cektopa).

4.  CepsucHble UHCMpyMeHmMel
DKCMOPT cneunduKaLmm NCKNrOYeH 13 Habopa onepaunii co cneumdurkalmen. Takmm
obpasom, koHBepTaumsa cneumodmkaumm B dopmatel dBase Il DOS v dBase Il Windows
bonee HepocTynHa. KoHBepTaums B dopmat Excel nponsBoaNTCA C MOMOLLLbHO
koMaHabl Paitn — CoxpaHUTb Kak.

5. Ob6opydosaHrue: Passepmku
- [obaBneHbl HOBblE 31EMEHTBI:
— TpOWnHMK T1N 4,
— TponHwmk Tmn 5.
- [obasneH HoBbIV TVN [MaTpybka NepexoAHOro € Kpyra Ha MPAMOYTONbHUK — THM
2. MpexHnia Matpybok nepexosHbI TN 2 MePENMEHOBAH B «YTKY».

6. Mexanuka: [pyxxuHel
[lopaboTaHO NOCTPOeHMe BUAOB 3aLLeNOB NMPY>XKMHbI PACTAXEHWS.

7. ObopydosaHue: TpybonposoOsl
— [losiBMnacb BO3MOXHOCTb nocTpoeHne pr6OI'IpOBO,£I,a OT TOYKWN 4O TOYKWN.

- B uHTepdelice BoibOpa MaTepunana/aneMeHTa n3 CnpaBoYHMKa NOABUAACh
BO3MOXHOCTb paboTaTtb C M3bpaHHbIMK OOBbeKTaMu.

8. ObopydosaHue: MemannokoHcmpykyuu

B nHTepdelice Bbibopa MaTepuana 13 CnpaBoOYHMKa NOABMUAACH BO3MOXHOCTb
paboTaTb C N3bpaHHbIMKN OOBEKTAMM.

N3meHeHne KomnaekTa NnocTaBkuU

1. B koMnnekT noctaBky BKAKOUEHO NpuaoxeHne Packpol, npesHasHaveHHoe Ans
pelleHna 3aa4 packpos Matepuasnos. [1puioxeHne npefocTaBaseT cnesyroLme
BO3MOXHOCTU:

- VImnopt cbopok B popmate KOMIAC-3D ¢ aBTOMaTUYECKMM GOPMUPOBAHNEM
KOHTYpPOB AeTanen Ans packpos.
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- 3arpyska B MpUIOXEHME OTCOPTUPOBAHHbIX MO MaTepuany 1 TONLLMHAM KOHTYPOB
netanen B dopmatax FRW n DXF.

— Ydet HanpasneHuA BOJIOKOH (CTPYKTYpbl) MaTepuana.

- ABTOMaTMUeCKOe CO34aHue M peaakTMpPOBaHWE KapTbl PAckpos B COOTBETCTBUM C
BblOpaHHbIMY MapamMeTpamu.

— HasHaueHve AenoBbIX OCTaTKOB B PyYHOM M aBTOMATUUYECKOM pexnmax.

— Pacyet 3pdeKkTMBHOCTM packpoa Matepuana.

- ®opmrpoBaHMe OTYETHBIX JOKYMEHTOB.

[Ana paboTbl ¢ npunoxeHnem Packpoli TpebyeTcs OTAeNbHO OMaayMBaemMas InLEH3NA.
2. B komnnekT noctaBku BKAKOUEHO NpuaoxeHne Pomopeansucmuka, npeaHasHaueHHoe

N4 CO34aHNA GOTOPEANNCTUYHBIX M30OPaXKEHNA Ha OCHOBE TPEXMEPHbBIX MOAENEN,

noctpoeHHbix B KOMIMAC-3D.

[MpunoxeHne NO3BONAET:

- WmMnoptupoBsaTtb TBEpAoTENbHYO Mogenb 13 KOMIAC-3D B npuaoxeHue
domopeanucmuka B AByX pexumax:

— ojaHa getanb KOMIAC-3D — oaHa aeTanb (MOBepPXHOCTb) B Pomopeanucmucke,

— osHa petanb KOMIMAC-3D — Habop nosepxHocTen B Pomopeanucmuke,
KaX/A0W 13 KOTOPbIX MOXHO Ha3HayaTb Matepuan co CBOMMM CBOMCTBAMMW.

- Ha3HauaTb noBepXHOCTAM MaTepuansl Pomopeanucmuku 13 BCTPOEHHOM
6rnbanortekn — Habop TeKCTyp 1 aTpubyTOB, CO3Aat0LLIMX GOTOPEANTNCTUYHOE
n3obpaxeHre Moaenn.

- CoxpaHATb GOTOpeannCTUUHbIe M30bpaxeHns B pasanuHbix opmatax: png, tiff,
Jpeg.

doTopeanncTnyHoe n3obpaxeHune CO3LaeTCa B peXMMe peasbHOro BpeMeHMU.

MpunoxeHne 3anyckaeTca 1 paboTaeT kak oTaenbHaa nporpamma. [ns paboTbl

HeobxoAMMO Hannuve Ha koMmnbtotepe yctaHosaeHHoro KOMIMAC-3D sepcun 24.

Ans ncnonb3oBarus Npuaoxenus @omopeasucmuka oTAeNbHO OnaaYvBaeMas
NnLeH3na He Tpebyetcs.

OT1nanumna Bepcum 23 ot Bepcuu 22

Obuwee

1. Pa3paboTtaHbl 0pOpMAEHNA LJOKYMEHTOB — C JOMONHUTENBHBIMU rpadamu AN
NpeACTaBUTENA 3aKa3umKa; ANA cneundrkaLmi Takke paspaboTaHbl
COOTBETCTBYHOLLME CTUAN (CMNCOK ODOPMAEHUI 1 CTUNEV NPpUBeAEH HMXe). Kpome
TOrO, Ha OCHOBE 3TUX OGOPMAEHMI N CTUNEN CO3AaHbl 1N pa3MeLLeHbl B nanke \
Templates\JonosHumesnsHole 2pagper 015 13 WabNOHbI JOKYMEHTOB:
- [Tpyn. cneyugukayus (eapuaHm A) ¢ 13 TOCT 2.113-75.spt;
- [Tpyn. cneyugukayus (eapuaHm b) ¢ 13 FOCT 2.113-75 ®.1, 1a.spt;
- [pyn. cneyugpukayus (eapuarm b) ¢ [13 FTOCT 2.113-75 @.1, 18.spt;
- Tpyn. cneyugpukayusa (eapuarm b) ¢ 13 FTOCT 2.113-75 @.16, Ta.spt;
- Tpyn. cneyupukayus (eapuaHm b) ¢ 13 FTOCT 2.113-75 @.16, T8.spt;
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- [pyn. cneqyugpukayus (meHee 3 ucnosaH.) ¢ [13 FTOCT 2.113-75.spt;
- [lpocmas cneyucgpukayus ¢ 13 FTOCT P 2.106-2019.spt;
- Tekcm. koHcmp. dokym. ¢ [13. [Mepseiti aucm. FOCT 2.104-2006.kdt;
—- Yepmex koHcmp. ¢ [13. Nepgeiti aucm. FOCT 2.104-2006.cdt.
Odopmnenna n ctnuam cneumurkaumin, gobasneHHole B dann \Sys\GRAPHIC.lyt:
- odopMIEeHNA (M COOTBETCTBYHOLLME OCHOBHbIE HAAMNCH):
— Yeptex KOHcTp. ¢ 3. Mepsbin amnct. FTOCT 2.104-2006 (Homep 101);
— TekcT. KOHCTpP. gokyMm. ¢ M3. Mepsbin anct. TOCT 2.104-2006 (Homep 103);
- Cneundwukaums c M3. Nepebin anct. TOCT P 2.106-2019 ®1. (Homep 1017);
- 'pyn. cneunduk. ¢ M3. Mep.bin anct. TOCT 2.113-75 ®1. (Homep 1020);
= Tpyn. cneuynowuk. ¢ M3. Mepsbii anct. FOCT 2.113-75 O16. (Homep 1022);
- Tpyn. cneuynowuk. ¢ M3. MNepbii anct. FTOCT 2.113-75 @.5. (Homep 1057);
- CTvam cneumduKaumm:
- [Mpoctas cneundukauma ¢ M3 FTOCT P 2.106-2019. (Homep 101);
- pyn. cnegyndurkaumsa (BapnaHt A) ¢ M3 TOCT 2.113-75. (Homep 1015);
- pyn. cneuyndukaumsa (BapwaHt b) ¢ M3 TOCT 2.113-75 @.1, 1a. (Homep 1017);
- 'pyn. cneuyndukaums (BapnaHt b) ¢ M3 TOCT 2.113-75 @.1, 18. (Homep 102);
- 'pyn. cneundukayms (Bapmant b) ¢ M3 TOCT 2.113-75 @.16, 1a. (Homep 103);
- 'pyn. cneuyndukauma (Bapmant b) ¢ M3 TOCT 2.113-75 ®.16, 18. (Homep 1018);
- pyn. cnegyndurkaums (MeHee 3 ncnonr.) ¢ M3 TOCT 2.113-75. (Homep 104).

2. [lpwv co3zaHMM CCbIIKM Ha CBOMCTBO ObbeEKTa CTan AOCTYNeH BbIOOP COCTaBHOW YacTu
n3aenus, Kotopas He NpeACTaBaeHa BM3yasbHO, a ABAAETCS MLb HAOOPOM CBOWCTB.
PaHee BbIOpaTh Takyro COCTAaBHYHO YacTb W, C1eA40BaTeNbHO, CO34aTb CCbIIKY Ha ee
CBOWMCTBO HbIJI0 HEBO3MOXHO.

3. Tlopaaok cnepoBaHns M3bpaHHbIX WabAOHOB JOKYMEHTOB Tenepb MOXHO M3MEHWUTb
BPYYHYH MPOM3BO/bHbIM 06Pa30oM.

4. B ananor O npozpamme fobaBneHa kHonka ModpobHee, No3sondAtoLLas MPOCMOTPETb
cnmcok yctaHoBaeHHbIx mogyner KOMITAC-3D (Banbl 1 mexaHnyeckune nepegauv,
Matepuansl u CoptameHTbl, CtaHgapTHble M3aenna ana KOMIMAC, PaclwmpeHrHble
CPeACTBa UTeHWA nponpueTapHblX popmatos, KOHBepTep eAnHNL, M3MepeHus,
CpeactBa pa3paboTkm NPUNOKEHN) N NX BEPCUW. ECan MOay v He yCTaHOBAEHbI, TO
KHoMKW [ToOpobHee B ananore Her.

5. [nsa KOMMAC-g0okyMeHTOB, coxpaHeHHbIx B KOMITAC-3D v23, Homep Bepcum B [1poBoaHMKe

Windows oTobpaxaeTca He AByms, a YeTbipbMA rpynnamu umodp, Hanpumep: 23.0.0.1929.

6. KomnoHeHT Microsoft Access Database Engine 6onee He ycTaHaBnmnBaetcs BMmecte ¢ KOMIMAC-
3D — HKM NpW NONHOW, HW NpY BbIBOPOYHOW yCTaHOBKE. [py HEOBXOANMMOCTN OH MOXET ObITb
YCTaHOB/EH BPYYHYHO MyTeM 3amycka COOTBETCTBYtOLLLEro darina n3 nanku
\Support ycTaHOBOYHOrO KOMMAeKTa.

TpexmepHoe moaenMpoBaHune

1. [obaBneHa HoBas KOMaHAa — [TosepxHOCMb ckpyaiieHus, CO3/atoLLas MOBEPXHOCTb
nepexosa Mexay ABYyMs YKa3aHHbIMM NMOBEPXHOCTAMM. [TOBEPXHOCTb Nepexoja
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KacaeTcs 3TUX ABYX MOBEPXHOCTEN BAOb CBOMX FPAHMLL, KOTOPblE MPUHAANEXAT 3TUM
e NoBepxHOCTAM. [loCTynHbl pa3HoObpa3Hbie BO3MOXHOCTU HACTPOKN GOPMbI
NOBEPXHOCTU Nepexosa 1 0bpeskn ee HOKOBbIX CTOPOH.

2. [obaeneHa HoBas koMaHAa — Ydasnume meno/nosepxHocme. OHa yaanaet 13
MOZAenu BblbpaHHble Tena n/mamn noBepxHocTn. C MOMOLLLbIO 3TOM KOMaH/Abl MOXHO
ybpaTb, Hanpumep, pe3ynbTaTbl MPOMEXYTOUYHbIX MOCTPOEHWI, KOTOPble HOoMbLLUE He
noHagobatcsa. Kpome TOro, faHHas KOMaHZza NO3BONAET YAanUTb He TpebyroLLmecs
Ana paboTbl Tena/noBEPXHOCTU U3 UMMOPTUPOBAHHOTO KOMMOHEHTA.

3. [obaBneHbl KOMaHAbl peAakTMpoBaHUs Pa3MEPOB rPaHen Ten U MOBEPXHOCTEN:

- W3MeHUmMb pasmep ckpya/iieHuUs, NO3BONAIOLLLAA OTPEAAKTUPOBATb CKPYrAeHNs C
MOCTOAHHBIM PaAMYCOM, YBEMYMB U YMEHbBLUMB 3HaueHue paaunyca. JocTyneH
aBTOMATUYECKN BbIBOP 1 COOTBETCTBYHOLLLEE M3MEHEHME APYTUX CKPYFNEHUI,
rPaHM KOTOPBbIX MO KacaTeNbHOW COeANHAROTCS C FPaHbIO PeAaKTMPYEMOro
CKPYTNeHUs.

— W3MeHUM®b pasmep epaHu, NO3BOAKOLLLAA OTPEAAKTUPOBATL AMaMeTp
LUMAVHAPUYECKON UK CHePUUECKON rpaHn.

B OCHOBHOM 3T1 KOMaHZbl NpeAHa3HaYeHbl AN MOANPULMPOBAHMS
MMMOPTUPOBAHHBIX MOZeNeN, T.e. 6€3 UCTOPUM MOCTPOEHWSA, HO TakxXe MOryT
MPVMEHATLCA N K MOAENSAM C UCTOPUEN.

KomaHabl MI3MeHuUms pasmep ckpyaneHus v MIamMeHums pasmep 2paHu pacrioNoXeHs!
Ha HOBOW NaHenw [Ipamoe ModeauposaHue B Habope TeepdomesibHoe MOOEIUPOBAHUE.
Ha 3Ty naHesnb Takxxe nepeHeceHbl KOMaHAbl Yoanaume epaHu v lNepemecmume 2paHu.

4. [lobaBneHa HOBas KOMaHAa — 3ameHUmMs 2paHu. OHa No3BOAAET 3aMeHUTb
BbIOPaHHYHO rpaHb Tefa UK 3aMKHYTOM MOBEPXHOCTM HOBOM rpaHbro. HoBas rpaHb
npeacTaBaseT cCObO yuacTok MOBEPXHOCTU OOBbEKTA, YKa3aHHOrO Kak 3aMeHALLMA.
3aMeHArLLMM 06 BEKTOM MOXET ObITb rPaHb MAN MNAOCKOCTb; HOBas rPpaHb MOXET
COBMazaTb C HAM WMAWN OTCTOATb Ha 3aZlaHHOE PaCcCTOsHWE B Ty MW APYTYHO CTOPOHY.
MpaHW, CMeXHble C 3aMeHAeMOW, MPOANEBaAtOTCA UAM 0Bpe3aroTCa A8 COXPaHEHMS
LLe/IOCTHOCTM Tena (MoBepPXHOCTK).

KomaHaa 3ameHums 2paHu Toxe HaxoAMTCA Ha HOBOW NaHenw [Npamoe ModenupoeaHue.

5. JlobaBneHa HOBas KOMaHAa — 3aMeHUMb KOMnoHeHmMebl. OHa MO3BOASET 334aTh
HOBbIV GalN-UCTOUHUK A5 OAHOTO UM HECKONbKMX (B TOM YMCAE Pa3INYHBIX)
KOMMOHEHTOB CH0pKM. MNpK yKa3aHWM KOMMOHEHTOB, MOANEXALLUNX 3aMEHE, MOXHO
BK/IFOUMTb MOUCK B CHOPKE KOMMOHEHTOB C TEM e UCTOUYHMKOM, KakoOn MMEHOT yKe
yKa3aHHble. BO3MOXHa 3aMeHa C yY4eTOM UCMONHEHWIA/BapaHTOB MOAENEN: AN 3TOro
B HOBOM MCTOYHMKE AOXKHbI ObITb MCNONHEHWSA/BapPNAHTbI C TEMU XX HOMepPaMu, YTo
M B MPEXHEM.

Bo BpeMs 3aMeHbl OAMHAKOBbIX KOMMOHEHTOB MOXHO YCTaHOBUTb COOTBETCTBMSA
MEXAY NCXOAHBIMW M HOBbIMM 3neMeHTamu. baarogapsa 3ToMy nocie 3ameHbl He
HapywmnTca paboTta MMEBLLMXCA B COOpKe COMPAXEHWI, a BbINONHEHHbIE B COOpKe
onepaLmu He NoTepstoT 06BbEKTbI, Ha KOTOPbIX OHW HA3NPOBAAUCH.

6. [lobaBneHa HOBas KOMaHAa — AHAIU3 omkaoHeHUl. OHa CAYXUT AN OLEHKM
OTK/IOHEHMSA MONMIOHANBLHOrO OH6beKTa OT Tesla, NMOBEPXHOCTV WK rpaHu. Pesyabtat
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aHa/lM3a OTO6pa>KaeTCﬂ B BLAE LLBeTOBOVI KapThbl. Tak>xe nokasblBarOTCA
MakKCMaJlbHOE N MUHNMaJIbHOE OTKNOHEHWA.

7. PeannsoBaHa BO3MOXHOCTb aBTOMAaTUYECKOro CO34aHMA HOBbIX MOZENEN Ha OCHOBE
MoAenu-wabnoHa NyTeM M3MEHEHNA 3HAYEHWI 33/JaHHbIX B LLIaBAOHE NepeMEHHbIX U
CBOWMCTB. Habopbl 3HaUeHWM MOTYT 13BAeKaTbCA U3 Tabany, *.ods nan *xI0s.

8. PeannsoBaHa BO3MOXHOCTb NOCTPOEHNA TeN B BUAE Napannenenuneaa, UmavHapa
nAn cdepbl NO 3aZaHHbIM NapamMeTpam, T.e. 6e3 MCNONb30BaHMA UCXOAHbIX OOBEKTOB
(3CKM30B, OCEN, KPVBBIX U T.M.).

9. [obasneHa HOBas KOMaHAa N3MeEHeHVA OpueHTaumn moaen HopMmansbHo ¢
8blpasHUBaHUEM — yCOBEpPLUEHCTBOBAHHAA Bapuaumnsa KomaHabl HOpMAsibHO K...
KomaHaa HopMasbHO ¢ 8bipdsHUBAHUEM YCTaHABNMBAET OPUEHTALMIO B ABa Npuema:
CHayana MoAeNb NPUBOAUTCA B MONOXEHME, MPY KOTOPOM yKa3aHHasa MaoCKOCTb
CTaHOBUWTCS NapanenbHa 3kpaHy, a 3aTeM NoBOPaY4MBaETCS BOKPYT HOPMaau K 3TOM
MNOCKOCTM TaK, YTOBbI MpUHaANEXaLLaa 3TOM Xe NAOCKOCTU NpAMas 3aHana
rOPW30HTaIbHOE MW BEPTUKANbHOE NonoxeHve. MNprHaanexallyro NA0CKOCTH
NPAMYIO MOXHO 33aaTb, YKa3aB NepecekaroLLytoca C HeW MNAOCKOCTb Anbo
MPOELMPYHOLLYHOCA Ha HEe IMHWIO.

10. TMepepaboTaHbl NpOLECCH MOCTPOEHNS LUAMHAPUYECKOW 1 KOHWYECKOW cnmpanem:
— [1nd pasmMeLLenHunsa cnvpanm Hy>KHO 3aZaTb TOUKY B MPOCTPAHCTBE M OPUEHTALLMIO.

3aZiaHne opureHTaumMm cnpanm GakTMUecku ABASETCA 3aZaHMeM OpUeHTaLmUm
CUCTEMbl KOOPAMHAT C HaYaloM B YKa3aHHOW TOUKe; CNOCObbl 3ajaHna — Takue
Xe, kak npw noctpoeHunn JICK. HanpaeneHve cnvpanu onpesenaerca ocbto Z, a
HayaNbHbIV Yron oTcunTbiBaeTCs OT ocu X. Takmm 06pa3oM, ykasaHue naoCKoro
obbekTa bonee He TpebyeTcs, Takke He POPMUPYETCH ICKM3 C TOUKOM MPUBA3KM
cnvpanu.

[lONONHUTENBHBIMW BO3MOXHOCTAMM MPW Pa3MELLEHNN CMMPANN ABAAKOTCS:

= MCNOAb30BaHMe 31emMeHTa 6a3npoBaHUA ANs 3a4aHKA 6a30BOM TOUKM U
opWeHTaLUMM Cnvpann B rpadurueckoin 061act C MOMOLLBHO MbILLK,

— yKa3aHwue rpaHun B NPON3BOJIbHOM TOUke — TorZa 6a30BOWN TOUKOW CNnpanu
CTAaHOBWTCA TOYKA YKa3aHWs, a OCb Z HanpaBaseTca N0 HOPManu K rpaHu,

— yKa3aHue OKPY>XHOCTW/Ayrn — Toraa 6a30BOM TOUKOM CNMpanm CTaHOBUTCA
LLeHTP, OCb Z HanpaBAseTCca MO HOPMaAN K MAOCKOCTM OKPYXKHOCTW/AyTn, a
AMAMETP CMVPaNn AeNaeTcsa PaBeH AMAMETPY OKPY>XKHOCTU/AyTW.

- [lo6aBneHa BO3IMOXHOCTb MOCTPOEHMA OCK CMMPaaN — MPU YCAOBUM, YTO BbICOTa
cnvpanu 3agaHa ABHO, T.e. cnocobom o paccmosHuto. Ocb co3aaeTcs Kak 0bbekT
Ocesas suHus; B lepeBe MoZenn oCb Cnvpann otobpaxaeTcs kak ee
NOAYMHEHHbIN OOBEKT.

- [lo6aBneHa BO3IMOXHOCTb BblbOpa CMCTEMbI KOOPAMHAT, OTHOCUTENBHO KOTOPOM
33/ar0TCA NapaMeTpbl pasMeLleHns cnvpany (KOopAMHaTbl 6a30BOM TOUKN U YTbl
Jinepa B caydae BbIbOpa 3TOro cnocoba 3asaHusa OpueHTaLmn).

- [lobaBneHbl nepemeHHble, ynNpaBastoLLne KoopanHatamm 6a3oBOW TOUKM CIvpanm
W yrnamu Jrinepa, ecin opmeHTaLma 3a4aHa 3TMM Cnocobom.

Bo Bpema OTKpbITUA AOKYMEHTOB, CO3AaHHbIX B NpeablayLinx sepcmnax KOMIAC-3D,
MMEROLLMECs B HUX CMMPaan aBTOMaTnYeckm npeobpasytotca B bopmMaT HOBOW
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BEPCUIN, T.€. NMPU NX PedaKTUPOBaAHNKN CTAHOBATCA AOCTYMHbI NepeyvyncieHHble Bbille
BO3MOXHOCTHW.

1. KomaHaa CnsaliH no o6bekmam Tenepb NO3BOAAET CO34aTb CMIaNH, acCoUMaTUBHO
CBA3aHHbIV C UCXOAHBIMK 0bbekTaMy, baaroaps Yemy OH nepecTpanBaeTca npu
M3MEHEHWNN 3TUX OOBEKTOB. B cnyuyae HEOBXOAMMOCTM MOXHO MONYYUUTb CrAanH K 6e3
CBA3M (KaK paHee) — 419 3TOrO HY>XXHO BKJIKOUMTb OMLMIO Pacceiname npw ero
MNOCTPOEHWUM MW BbI3BaTb KOMaHAy Paspywiums Ana yXe NOCTPOEHHOrO CrialHa no
obbekTam.

MNMomnmo accoumatmeHoOM cBs3n, B koMaHay CnaaliH no obvekmam fo6aBneH
aBTOMaTMYeCKuI BbIOOP KPMBbIX, KOTOPbIE MO KacaTeSlbHOW COEANHAROTCA C KPUBbLIMY,
y>XXe yKa3aHHbIMK 419 MOCTPOEHMA.

12. [JopaboTaHa komaHza Kpusas nepecedeHUs: Tenepb OOBbEKTOM B HEN MOXKET ObITb
Te/10 UV NMOBEPXHOCTb LIe/IMKOM. biarozaps 3ToOMy KpuBasa nepeceyeHms KOPPEKTHO
nepecTpanBaeTca Npun N3MEHEHNN KOANYECTBA rpaHemn Tena/noBepxHOCTM (paHee npwm
BbiOOpe Tena/MOBEPXHOCTM B CMMCOK OOBEKTOB 3aHOCUINCH FPaHK, M3-3a Yero HOBble
rPaHW HE YUNTbIBAIUCh, @ MCYE3HOBEHME rpaHert MOr10 MPUBECTU K OLIMOKE B KPUBOW
nepeceyeHmun).

AHanornyHbiM 06pa3om gopaboTaHa komaHaa Ob6bekmsl nepeceyeHus, Co3aroLLas
JIMHUIO MepeceyeHms Na0CKOCTM 3CKM3a C 06beKTaMM MOZENN.

13. HoBble BO3MOXHOCTH npn NCnoab3oBaHNK onepaunn KonmpoBaHnA OObEKTOB:

- Bo Bpewms pesakTMpoBaHusa paHee BbIMOJHEHHOW B MOAEM OnepaLumn
KOMMpoBaHMs 06bEKTOB MOSABMIACH BO3MOXHOCTb YCTAHOBKM COOTBETCTBUIA MEXAY
3N1eMEeHTaMM UCXOLHOIO W HOBOTO pe3y/bTaToB Onepaunn. VIcxoaHbln pesynbTar
— 3TO TOT Habop 06BLEKTOB, KOTOPLIN OblA B MOAENN HAa MOMEHT Hayana
peAakTMPOBaHWA, @ HOBbI — TOT, KOTOPbIV MOABAAETCA B pe3yibTate
pesakTMpoBaHus. brarogaps yctaHOBKe COOTBETCTBUI Apyrine 06bekTbl MOAENN,
Ha3npoBaBLUMECH HA UCXOAHOM pe3y/bTaTe, He TepPAOT CBOW OMOPHbIe OOBEKTBI.

Hanpumep, Ha Konmm BCMOMOraTeibHOM NMAOCKOCTN Obl1 CO34aH 3CKMU3, HO
BMOCNEACTBMM Galn-UCTOUYHMK KONun noTpeboBanock 3aMeHuTb. B npouecce
peAakTMPOBaHMA onepaLmy KOMMPOBaHMA MOXHO YCTaHOBWUTb COOTBETCTBUE
MeXAY NAOCKOCTb, CKOMMPOBAHHOW M3 MPEXHEro MCTOYHMKA, U MAOCKOCTbHO,
CKOMMPOBAHHOW M3 HOBOTO UCTOYHMKA. B pe3ynbTate 3CKM3 He MOTepsieT CBOKO
MNOCKOCTb, @ «MepenseT» Ha HOBYHO.

B npoLecce ycTaHOBKM COOTBETCTBUIA MOXHO NMPOCMAaTPUBaTb TEKYLLMI pe3ynbTaT,
T.. NepecTpanBaTb MOAEb C YYETOM YKe 3aZlaHHbIX COOTBETCTBUIA. DTO NO3BOAAET
BW3YyaslbHO KOHTPONNMPOBATh N3MEHEHME MOAENM, @ TakxkKe Noay4YaTb MHOGOPMaLMIO
00 OCTatOLLMXCS B HEW OLLMOKaX.

Taknm 06pa3om, ycTaHaBAMBasA COOTBETCTBMSA, MOXHO YMEHbLUIUTb KOAUYECTBO
OLWMBOK, BO3HMKAOLLMX B MOAENN MOCNe PeAaKTUPOBaHNA onepaumm
KOMMpOBaHWs (a B MPOCTbIX CyYasx — COBCEM M3bexaTb 1X), 1, C1eL0BaTENbHO,
CHM3WTb 3aTpaTbl BPEMEHN Ha A0PabOTKy MOAENN MOCe TaKOro PeAaKTUPOBaHNS.

3ameyaHue. BO3MOXHOCTb YCTaHOBKM COOTBETCTBMM AOCTYMHa TakxXe npwu
peAakTMpPOBaHMM OnepaLynii BbIAABANBAHWSA, BPALLEHWS, MO TPAaekTopuK, no
CeYeHmAM.

© 2026 ACKOH




- YpaaneHve/McknroueHne 13 pacyeta 06bekTOB-MCTOYHMKOB OnepaLmm
KOMMPOBaHNA He MPUBOANT K YAANEHUIO/UCKIKOUYEHNIO cCaMou onepauun. Bmecto
3TOro onepaumsa KonMpoBaHWa oTMedaeTca B [epese kak owmnbouHas. PesynbTar
KOMMPOBaHNA NO-NPEXHEMY OCTAaeTCA B MOAENN 1 AOCTYNeH A4 UCNOb30BaHMA
3aBMCMMbIMU ObbeKTamMn. PaHee yaaneHne/McktoUeHne 13 pacyeta MCTOUYHMKOB
KOMMPOBaHNA BAEKIO 3a COOOWN yaaneHne/uckaroyeHne onepaumm KonmMpoBaHns.

- [Mpw konNnpoBaHWK KPUBbLIX, OCEN, MOBEPXHOCTEN 1 MNOCKOCTEN NOABMAACH
BO3MOXHOCTb 334aTb NOJyYaeMOn KoMK 0bpaTHOE MO CPaBHEHWNIO C OPUTMHANOM
HanpasaeHue (B Clyyae NOBEPXHOCTN/MAOCKOCTN — HamnpaBieHNe HOPManw).

— (CTano AoCTynHoO KOMMPOBaHWE LIeIMKOM Takmx OOBbEeKTOB, Kak
KOHTPOIbHbIEe/MPUCOEANHNTENBHBIE TOUKM W 3CKM3bl. B pesyabTaTe konusa
npeacTaBafeT cobon 06BbEKT TOrO Xe TMMa, KOTOPbIM MOXHO MCMO/Ib30BaTh
COOTBETCTBYHOLLMM 0bpa3oM. HanpuMmep, ecav ckonnposaTb OAHY WKW HECKOAbKO
KPWBbIX 3CKMN3a, TO KoMK 6y,£I|yT ABNATLCA KPWMBbBIMWN, a eCan CKOMNMMPOBAaTb 3CKN3 LEJTMKOM,
TO KOMKMA ByAeT 3CKM30M.

14. [opaboTaHa komaHza Mo020HKG nogepxHOCMU: Tenepb B MpoLiecce NOCTPOEHMA
MOBEPXHOCTM, anNMPOKCUMUPYHOLLEN YYaCTOK MOAUTOHAAbHOrO 06beKTa, AOCTYMHO
3alaHne HanpaBAsoLWero obbekTa 1 KOPPEKTUPOBKA UMCNOBLIX MapaMeTpoB (eCau
OHW MMetoTCA). Hanpumep, Npy CO34aHnN LUAVHAPUYECKOM MOBEPXHOCTU MOXHO
yKazaTb MNOCKOCTb, KOTOPOW AOKHA ObITb MEPAEHAMKYAAPHA OCb LMANHAPA, 1
BBECTW 3HaYeHVe pajnyca LMANHAPA.

15. [lns KOMMNOHEeHTa CTana AOCTyMHa HaCcTPOVKa pa3MeLLeHms ero O6bEeKTOB Ha CIoAX
CHOPKM: NMOBO KOMMOHEHT LIENIMKOM (T.€. BCE ero OOBEKTBI HE3aBMCUMO OT YPOBHS)
pacrnonaraeTca Ha OAHOM CNoe, NIMHO 06BbEKTbI KOMMOHEHTa pacnoaarakoTcs Ha Tex Xe
CNOSIX, UTO ¥ B CBOUX Pannax-ncTouHmnkax. Mpun 3tom, ecam B cbopke HeT
COOTBETCTBYHOLLMX CIOEB, OHW aBTOMAaTUYECKM CO34ar0TCA. PasMelleHme Ha Cnosax-
MCTOYHMKAX MOXET ObITb MONE3HO ANS YNPaBAEHUA BUANMOCTbH OOBEKTOB MU UX
LIBETOM C MOMOLLbHO COOTBETCTBYHOLLMX NAPaMETPOB C/101, KOTOPOMY OHU MPUHAAEeXaT.

16.  YcoepLueHcTBOBaHa paboTa cO CNOAMM:

— PeanunzosaHo [epeBo cnoe.. [na ero otobpaxeHuna cnyxut kHonka Crou Ha
MaHenn aepeBa. B [lepeBe cnoeB AocTynHa BCA QYHKLMOHAAbHOCTb PaboThbl CO
CNOAMU MOAENW, NPeAoCTaBaABLLAACA paHee B MeHeaxepe AOKYMeHTa.

B ackm3e [lepeBo cnoeB oTobpaxkaeT CoM 3TOro 3CKM3a M NO3BOASET paboTaThb C

HUMMU.

- ,ﬂ,06anIeHI:>I HOBbIE BO3MO>XHOCTU:

— lMNoaBmnocb CBOMCTBO Cnost AKMUBHOCMSb, MeErOLLIee ABa 3HAYEHWA: aKTUBHbIN U
doHoBbIN. OCOBEHHOCTLIO GOHOBOTO C10S ABAAETCA TO, UTO AEXaLLMe Ha HEM
06beKTbl HELOCTYMNHbI 414 BbIbOpa B OKHe Moenu. VckatoueHne coctaBaaroT
onepaumn n3MepeHnin n amarHoctnkn. C ob6bekTaMm Ha akTUBHbBIX CIOAX MOXHO
paboTaTb 0ObIYHbLIM 0OPa3OM.

— CTano fOCTyNHO OTK/IKOYEHMeE MoKasa B Crucke NycTbIX CNOEB.
— Howmep cnos tenepb MOXET ObITb M3MEHEH MONb30BaATENEM.
17. PaclumpeHbl BO3MOXHOCTU KOMaHAbl B3auMHoe omk/ioHeHue d8yx nogepxHocmeu:

- ,u,o6aBneHa BO3MO>XXHOCTb N3MEPEHNA paCCTOFIHVIVI MeXy TOYKaMWn ABYX KPUBbIX U
MeXay TOUKaMun KpMBOVI N NMOBEPXHOCTN, B CBA3M C YEM KOMaHJ4a nepenMeHoBaHa
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BO B3aumMHoe omk/ioHeHUe; NCNOAb30BaHME NIOCKOCTU Kak 0bbekTa n3MepeHus
NCKNHOYEHO,

- u3MepeHusa B cnocobe Mo Hopmanu kK 06bekmy Tenepb NPOU3BOAATCA MO HOPMan
KO BTOPOMY M3 yKa3aHHbIX OObEKTOB, a He K MePBOMY,

— [06aBNEHO M3MepeHne abCoNOTHOTO MUHUMYMA,

- NofABMAACh BO3MOXHOCTb M3MEHUTb MOPALOK OOBEKTOB MNP pacyeTe,

— pe3ynbTaTbl U3MepeHuii oTobpaxatoTcsa B Tabauue Ha [NaHenn napameTpoB 1 B
rpaduyeckon obnacty,

= CTaNo JOCTYMHO COXpaHeHWe B AOKYMeHTe NapaMeTpoOB M3MepeHUs (Cnmcka
0OBEKTOB M HACTPOEK); COOTBETCTBYHOLLIMI 0OBbEKT pa3MellaeTca B [lepeBe mosenm
B pasgene JuasHocmuka — [posepku omkioHeHud,

- KOMaHJa BblBeZeHa 13 rpynnbl U3MepUTeNbHbIX KOMaHZ (PaccmosHue u yeon,
JnuHa pebpa, Mnowade) v pasmelleHa Ha NaHenu JMarHocTuka oTAeNbHO.

18.Peann3oBaHbl Tpu cnocoba pa3melleHna B KOMaHae PasMeuwjeHue 3CKU3a:

- Ha nnockocmu — cooTBeTCTBYEeT OCHOBHOMY CMOCOBY pa3melLleHms 3CKM3a,
MCNONb30BaBLLEMYCA paHee, T.e. pa3MeLLEeHNe 3CKM3a Ha YKa3aHHOWM MI0CKOCTH
WAV NAOCKOW rpaHu.

- Ha mpaekmopuu — HOBbIV CNOCOH, 3aKNHOYAETCA B Pa3MeLLEHMN 3CKM3a Ha
NNOCKOCTY, NePNeHAMNKYNAPHON YKa3aHHOW KPMBOW B BbIDPAHHOM TOYKe. JTa Xe
TOYKa ABAAETCA HAYaOM KOOPAMHAT 3CKM3a.

- Q@uKCUpOBAHHLIU — COOTBETCTBYET 3aPUKCMPOBAHHOMY COCTOAHMIO 3CKM3a B
NpeablayLWwnX BEPCUsX, T.e. OTMEHSAET CBA3b 3CKM3a C OMOPHbIMM O6beKTaMu U
PUKCMPYET ero TekyLlee MNONOXKEHNE B MPOCTPaHCTBE.

19.lopaboTaH NpoLecc NOCTPOEHNS INEMEHTA MO TPAEKTOPUN:

- PeannzoBaHa BO3MOXHOCTb M3MeEHEHNA GOPMbl CEYEHNS NPU €r0 ABUXKEHNN
BAOJIb TpaeKTOpl/II/l. @opMa ceyeHnA MOXET U3MEHATbCA 3a CHET FeOMeTpl/l‘-leCKI/lX
CBA3€el 3CKM3a C APYTMMUN KPUBBIMU UM MOBEPXHOCTAMM (Yepe3 06bekTbl 1X
nepeceyeHma ¢ NAOCKOCTbIO 3CKM3a), @ TakKXKE NyTEM U3MEHEHWNS NepeMeHHbIX
3CKM3a, BbIbMpPaeMbIx NOAb30BaTeNEM, MO 3aaHHbIM 3aKOHAM.

- B noanpouecce co3gaHna 3ckm13a, 3anyLeHHOM 13 npoLiecca NocTpoeHma
3/1eMEeHTa MO TPaeKToOpWK, aBTOMaTMUeCckn BblbrpaeTtca cnocob cosaanuna Ha
mpaekmopuu v B KayecTBe TpaekTopumn BbIOMpPaeTca KpmnBas, MCNoab3lyemas B
3TOM Xe KayecTBe B MpoLecce MOCTPOEHNS 31eMeHTa. Takor NoAXOA ynpoLLaeT u
yckopsaeT paboTy, MOCKONbKY He TpebyeT co3aaHnsa OTAEeNbHOM NAOCKOCTM ANd
3CKM3a.

- [obaBneHa BO3MOXHOCTb 3amnycka — HenoCpeACcTBEHHO M3 NpoLLecca NOCTPOEHMA
3/1EMEHTA MO TPAEKTOPUN — KOMaHAbl JIOMAHAs AN CO34aHNA TPaeKTopun
3NemMeHTa.

- VckntoueHo TpeboBaHme, UTOObI pa30MKHYTas TPAekTOPMA HauMHanacb B MAOCKOCTH
3CKM3a — JOCTaTOYHO, UTOObI OHa Nepecekana 3Ty MAOCKOCTb.

20. [opaboTaHa koMaHAa M3mepume paccmosHue u y20T.

- [JlobaBneHo oTobpaxeHue B rpadmnueckoin obaactn N3MepeHHOro Mexay
obbekTamu yrna.
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- Pe3ynbTaTthl NI3MepeHW Tenepb NOKa3blBatoOTCA B TabauLe Ha MaHenn napamMeTpos.
BblaeneHHoe B Tabanue namepeHmne otobpaxaetcs B rpapuyeckon obnactu B
BMAe OTpe3ka (Mau yrna) v YNCI0BOrO 3HAUEHNS.

- YnyyweHa MHGOPMATUBHOCTb MPEACTaBNAEHNA pe3yibTaTa B Clyyae, Korja A
N3MepeHns 3ajaHo HanpaBaeHue: B rpadmyeckon obaactn, KpoMe COHCTBEHHO
pe3yibTata N3MepeHus, OTODBPaXKArOTCA AOMNONHUTENbHbIE OOBEKTbI, MOACHAOLLME,
Kak 3TOT pe3ynbTaT Obln NONyYeH.

21. [JopaboTaHbl KoMaHAbl PazsepHymas kpusas v CeepHymas Kpueas:

- B KOMaHze PassepHymas Kpusas MOXHO YyKa3blBaTb He TOJbKO KPMBbIE, HO U TOUKMH,
NpuHaLnexallye NOBEPXHOCTU — B pe3y/bTaTe Pa3BopayunBaHNa TOUKN ByayT
nepeHeceHbl Ha MIOCKOCTb,

- B komaHae CeepHymas kpusas no6aBneHa BO3MOXHOCTb yKa3aHWa/MOCTPOeHMA
MNOCKOCTH, KacaTe/lbHOW K MOBEPXHOCTM, Bnarogaps YyeMy Ha MOBEPXHOCTb MOTYT
ObITb CBEPHYTbI OTPE3KM, TOUKHM, @ TaKXKe HEMI0CKMe KPMBble: CHayana 3Tm obbekTbl
NpPOeLMpPYHOTCA Ha YKa3aHHYH MAOCKOCTb, @ 3aTeM C Hee CBOPaYMBatoTCs Ha
MOBEPXHOCTb.

22. [opabotaHo [lepeBo mogenu:

- KHonka Cocmas Oepesa, ynpasnstoLLas oTobpaxeHunem paszenos [epesa Mogenm
B €ro CTPYKTYPHOM MpeACTaBAeHWM, CTana MHAMKATOPOM HaMums OTKAFOUEHHbIX
Pa3/eNoB: eC/IN OHM ECTb, TO KHOMKa OTOBpaXaeTca HeHaXaTon (CO CBET/IbIM
doHoMm). LLlenuok no KHoMKe B TaKOM COCTOSIHWM BKJIKOUAET BCE OTK/IHOUEHHbIE
pa3zenbl 1 KHOMKa CTaHOBMTCA HaxaTon (C TeMHbIM doHOM). Kpome Toro, B MeHHo
KHOMKM Z06aB/IeHbl KOMaHAbI:

- Pazeepmka,

- TexHuyeckue mpebosaHus,
- Kosnekyuu,

- Konuu,

— Onepayuu sHe pasdenoe (ynpasaaeT OTObpaxeHnem onepaLyi, BbINONHEHHbIX B
cbopke 1 HaxoAAmMXCs B KOHLe [epesa),

- UcknroveHHoble u3 pacdema.

— TosaBunacb BO3MOXHOCTb YAANeHNs OTAEbHbIX MOAPA3LENO0B pasjena
JluazHocmuka v BCero paszena LLesvKoM, T.e. ObICTPOro yaanenusa n3 Moaenm
pe3ybTaToOB N3MepPeHMI BbIDPAHHOTO TMMa M Cpa3y BCeX pe3y/bTaToB M3MEPEHUI.
PaHee MOXHO 6bIN0 yAaNnaTb TONbKO OOBbEKTbI B MOAPA3Aenax pa3gena
JZuazHocmuka.

23. Tlpw BBINOAHEHWW OMnepaLunii B cbopke CTano AOCTYNHO UCNOAb30BaHWE 3CKM30B,
NpVHaANeXallmx KOMMOHEHTaM, a MPU KOHTEKCTHOM PeAakTUPOBaHNM KOMMOHEHTOB —
3CKM30B, NMPUHaANexaLmx cbopke nam ApyrmMm KOMNoHeHTam. PaboTa ¢ TakuMK «BHELLHUMMN»
3CKM3aMU MMEET HEKOTOPbIE OrPaHNUYEHMA: HEBO3MOXHO M3MEHUTb Pa3Mepbl 3CKM3a U
3anyCcTuTb €ro pejakTMpoBaHMe BHYTPW NpOLLecca, rae 3a4eMCTBOBaH 3TOT 3CKM3, TakxKe
HeNb3st UCMONb30BaTb OTAE/bHbIE 061aCTK 3CKN3a (MOXHO TOIbKO BECh 3CKMU3 LIENKOM).
PaHee 3ckun3 onepaumm AonxeH bbln 06A3aTeNbHO NpUHaANEXaTb TON XXe MOAENM, B KOTOPOW
3Ta onepauus BbINONHAETCS.

24. TlosBmMnacb BO3IMOXHOCTb 0COHBOro oTobpaxeHns «rnaakmx» pebep — pebep mexay
rpaHAMK, KOTOpPbIE CTbIKYHOTCS APYT C APYrOM MO KacaTesbHOW. 9TO No3BoasAeT bonee
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25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

HarNAAHO NPeACTaBAATb MOAENN C MOBEPXHOCTAMM, MAABHO NEPEXOAALLMMY OfHA B APYTYHO.
[locTynHa HacTpolika CTUAA 1 LiBeTa ANA «raAkux» pebep, a Takxke 3ajaHne MakcMmanbHOro
yria Mexay KacaTe/ibHbIMU rpaHew B Toukax pebpa, mpyn KOTOPOM 3TO pebpo cumntaeTtcs
«rnafkm». Kpome Toro, MOXHO OTKAHOUUTL OTOBpaxeHne «raakux» pebep B mogenw. Mo
YMONYaHWIO «rnagkne» pebpa He OTIMYatoTCA OT OCTabHbIX.

B komaHze Beibop bsuxaliuie2o MOXHO BKIHOUNTL PEXUM, NMPKU KOTOPOM OHa byaeTt
PaboTaTb TOJbKO C KOMMOHEHTaMM NMepBoro YPOBHS, T.€. BCTAaBJEHHbIMMU
HEMOCPEACTBEHHO B TEKYLLYH COOPKY. B 3TOM pexunme BblAenAtoTCs He OTAe/bHble
AETanu, NS KOTOPbIX BbINOAHAKOTCA 3ajaHHbIE B KOMaHAE YCI0BUS, a LESNKOM
KOMMOHEHTbI NepBoro YPOBHS, KyZa 3TV AeTasu BXOAAT.

[lopaboTaH NPOLIECC MOCTPOEHUS 3IEMEHTA MO CEUYEHMSAM: U3 HETO MOXHO 3aMyCTUThb
NOCTPOEHME CrlaliHa Mo ToUkaM A CO34aHMs HanpPaBAAFOLWMX KPUBbIX.

B anctoBon fetann fobaBaeHa BO3MOXHOCTb COXPaHeHNs OTBEPCTUiA, 0Bpa3yroLLMXCA
Npw KpyroBon obpaboTke yrna, Ha pa3BepTke C yNPOLLEHHbIMU KOHTYpaMu (paHee
5TOT BapuaHT pa3BepTKM CO3aaBanca 6e3 ykasaHHbIX OTBEPCTUN).

[lobaBneH cnocob onpeaeneHns MacCoLEeHTPOBOYHbIX XapakTEPUCTMK BapmaHTa
MOZENN, MPN KOTOPOM BCE 3TW NMapaMeTpbl 6epyTCs M3 OCHOBHOMO UCMOAHEHNSA
Mozenn. Beibop cnocoba A0CTyneH Npu CO34aHNM BapMaHTa, a Takke Mpu HacTpovike
€ro CBOWCTB.

B onepauusx, MCnonb3yroLmx KpyBble, MOABMAACh BO3SMOXHOCTb BbibpaTh B KauecTBe
OMOPHOro 06beKTa KPUBYHD, KOTOPas NpeAcTaB/ieHa (v NOTEHLMANbHO MOXET ObiTb
NpeAcTaBaeHa) HECKObKUMWN OTAENbHBIMY KOHTYpaMu, Hanpumep, J/IuHuUsA o4epka nam
Kpusas nepecedeHud. [lna 3Toro o6bekT Hy>XXHO yka3aTb B [lepeBe nocTpoeHuma. Ecan
onepawLua MOXeT MCMOAb30BaTb HECKOIbKO KOHTYPOB OAHOBPEMEHHO, TO
3a/leVICTBYHOTCA BCE KOHTYPbI KPMBOW. PaHee B NOAOBHbIX Cyydasx MOXHO 6b110
BbIOPaTh TONbKO KOHTYP (KOHTYPbI), HO HE KPUBYHO LIENKOM.

Mpw 3agaHNM CBOWCTB MOAENM CTan AOCTYNEH PYyYHOM BBOZ 3HAYEHMIA OCEBbIX W
LLeHTPOOEXHbIX MOMEHTOB MHEPLUMM (B LIeHTPaNbHOM CUCTEME KOOPAMHAT).

B komaHay MHgopmayus 06 obvekme nobaBneHa BO3MOXHOCTb OTObpaxkeHns
napamMeTpoB pe3boh.

yCOBepLLIeHCTBOBaHa pa60Ta C ceyeHnamMm Mmoaenn:

- ynpaB/ieHWe CeYeHnAMM Tenepb NPON3BOANTCA HE B AManore, a B NpoLiecce Ha
MaHenn napameTpos,
- kHonka Omobpaxame ceveHue Modesau Ha [NaHenn BbICTpOro A4ocTyna cHabxeHa

MEHHO, Ccodep>Xalwnm CrnCcokK CeYEeHN 1 KOMaHA4y ANnA 3anycCka npouecca
ynpaBneHna ce4eHnAMn.

Ecnn pe3ynbTaT MOCTPOEHMS MOBEPXHOCTW BbIAABANBAHWSA, BPALLEHMSA, MO TPAEKTOPUM
MM MO CEYEHMAM COCTOMUT U3 HECKOIbKMX YacTen, TO Kaxzaa YacTb Tenepb CO3aeTcs
KaK OTAeNbHas MOBEPXHOCTb.

YnydweHo nepeTtackvBaHve 06BbEKTOB Mbillbto B [lepeBe MOAENM, B YaCTHOCTY,
0bpaboTka CUTyaumin, Koraa nepetacknmBaeMble 0ObEKTbI TpebyeTcs pacnonoXuTb
HEeMNoCpeACTBEHHO Ha UAM NOJA UMEROLWMMCA MaKPO3JIEMEHTOM.

Mpw paboTe B 3ckmM3e CTaam JOCTYMNHbI HACTPOWMKM TeKyLLen Moaenn (paHee Hblnn AOCTYMHbI
TONIbKO HAaCTPOMKM CUCTEMBI).
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36.

37.

38.

39.

McknroueHo aBTOMaTMUeCKoe CO3aHne B 3CKM3e BCMOMOraTeNbHbIX MPOeKLMn 06EKTOB
MOAENN.

YnydieHa BM3yann3aLms 3ckn3a npu ero casure/nepeHoce Ha Apyryro NaoCKoCTb: Ha
OTObpakaroLLemMcs B 3TOM rnpoLiecce GaHTOMe CTanm NokasblBaTbCA TakMe 0ObeKTbI, Kak
TEKCTbI, BCTAaBKM PUCYHKOB W GparMeHToB, eCn OHN MMetoTCs. PaHee daHTOM BKArOYaN AnLLb
MOCTPOEHHbIE B 3CKM3€e reoMeTpuUeckme 0bbEKTDI.

YcKkopeHa OTpucoBKa MOZenu npwu Tvnax otobpaxenus losymoHoeoe ¢ kapkacom v bes
HeauOuMbIX IUHUU. B 0bLLeM cnydae AOCTUIHYTO yckopeHue B 1,5 pa3a, Ha OTAeNbHbIX
Mozensax — A0 4 pa3. Hanbonbwnii 3bdekT 3ameTeH Npu paboTte C MOAENAMM, Y KOTOPbIX
60NblLOE KONMYECTBO KOMMOHEHTOB LIEIMKOM HaxOAATCA BHYTPU APYrvX KOMMOHEHTOB
(BHYTPY KOPMYCOB PesyKTOPOB, Ky30BOB U T.A.).

YckopeHa oTpucoBKa (M nepepmrcoska) GaHToOMa Npu CO3LaHUN N peAakTMPOBaHMK
MOBEPXHOCTEN.

padunueckme JOKYMEHTHI

1.

[1ob6aBneHbl KOMaH/bl CO3aHWs Ma3oB.:

- [lla3 — ctpouTt durypy m3 aByx napaninenbHbix OTPE3KOB OAMHAKOBOW A/INHbI,
CONPSAXEHHbIX AyraMu C PaZnyCcOM, PaBHbIM MONOBMHE PACCTOAHMUA MEXAY
oTpeskamu,

— Jyeosoli naz — cTpouT durypy 13 AByX KOHLIEHTPUYECKMX (BONBbLLIVX) AyT, COMPAXEHHbIX
MasbIMK AyramMmn € pagmyCcoM, paBHbIM NMONOBMHE PACCTOAHNA MEXAY 60bLLNMMK AyramMmun.

[loCTynHbl pa3anyHble CNOCObbI co3aaHMs NMasa, a TakKe aBToMaTMyeckas MPOCTaHOBKA

€ro OCeBbIX IMHWNIA 1 PA3MEPOB.

Komanabl l1a3 v [y2oeol na3 A0CTynHbl Kak Npu paboTe ¢ rpaduyecknmm JOKyMeHTamu, Tak

N B pexXnme 3Ckn3a npun TpexMepHoOM MOLENNPOBaHNN.

Takve 0bbekTbl rpadnyeckoro JOKyMeHTa, Kak Havano abCoNtoTHOM CUCTEMB

KOOPAMHAT W Hayano KOOPAMHAT BMAA MPW HAaNOXEHUW OrPaHNYEHNI MCNONb3YHOTCA

Kak 0bblYHble TOUKW. Hanprmep, Hauyano KOOPAMHAT MOXHO CBA3aTb C OTPE3KOM

orpaHuyeHnem Todka Ha cepeduHe kpusol. Pe3ynbTaT NpMBA3KM XapakTEPHOW TOUKM

obbekTa K Havany KoopavHaTt (Mpu paboTe B NapaMeTpUUeckoM pexmme) —
aBTOMaTMYeCKoe HanoxeHne Ha 06bekT orpaHnyeHns CognadeHue moyek. PaHee

Hak/1aAblBaNOCh OrpaHuyeHne GukcupoB8aHHASA MOYKA.

«[NoBeseHmne» NapaMeTpr30BaHHOIO M306paxeHMa NOCae ero peAakTMpPOBaHMA
Tenepb COXPaHAETCA B 3HaUMTENbHO BOMbLIEN cTeneHn. Hanpumep, pesyabtat
pa3bueHns oTpeska — HOBble OTPE3KM, CBA3aHHbIE APYT C APYrOM OrpaHUYeHAaMm
KonnuHeapHocme n CosnadeHue modyek (paHee Nonyyanncb OTpesku bes
OrPaHNYEHN); pe3yabTaT yceueHns AByMS TOUKaMM OKPY>KHOCTW C
aCCoOLMMPOBAHHBIM AMaMeTpaibHbIM Pa3MepPoM — Ayra € aCCOLMMPOBAHHbLIM
AViameTpasibHbIM pa3MepoM (paHee pasmep yaananca) v 1.4. Kpome Toro,
COXPAHAROTCS OTPaHNYEHNS, HAIOXEHHbIE Ha KOHEUHble TOUKM 0ObEeKTOB, eC/I 3TK
TOYKW He yAaseHbl B pe3y/ibTate pejakTMPOBaHNA (paHee orpaHuMyeHma nponajany).

PaboTa co cBoncTBamMu U oTyeTamu
1.

[Nopab6otaHa NaHeb cocTaBa N3aenus:

- TosBunacb BO3MOXHOCTb Nepesaun 3HauyeHui cesorcts Obo3HadveHue,
HaumeHosaHue v [IpumedyaHue n3 n3genna B ero coCTaBHble YacTu. [lepesaatb
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BblOpaHHOE CBOMCTBO MOXHO Kak A5 OTAE/bHOM COCTaBHOM YacTu, Tak U cpasy
AN BCeX COCTaBHbIX YacTel. [1ns 3TOro Hy>HO BbI3BaTb KOMaHAy [Tepedame 8
UCMOYHUK V13 KOHTEKCTHOTO MEHIO OTAENbHOM SUYENKN MK 3aronoBka ctonbua Ha
MaHenn coctaBa n3genvsa. KomaHza NpucyTCTBYET B MEHIO, €C/IN CBOMCTBO B
ayerike (MK AYenkax CToNbLA) He UMEET CBA3WN C UCTOYHNKOM.

- [obaBneHa BO3IMOXHOCTb MPOCTAaHOBKM HOMEPOB MO3ULMIA B COOPOYHON MOZENN.
Ana dopmMrpoBaHMA/OBHOBNEHMA HOMEPOB MO3NLMI CNYXUT KHOMKa Paccmasume
nosuyuu Ha MaHenn coctasa nsgenna. OHa NpUCyTCTBYeT, ecn Ha lNaHenn
BKNrOUEHO oTobpaxeHue ctonbua [To3uyus, a CBA3aHHbIX CO COOPKOWM
cneundmKaLmm Her.

- Ecnm k n3gennto nam coctaBHOM YacTy NoAkNroYaeTca cneundukauma (dbavn
*Spw), TO GopMaT 3TOro JokyMeHTa (06bluHO A4) aBTOMAaTUYeCKM nepesaeTca B
n3fenne/coctaBHyro YacTb. [Nepesava dopmata 13 Apyroro NOAKAHOUYEHHOrO
LOKYMEHTa, eC/iv OHa bbina BK/IOUEHa, OTKAFKYAETCA, KpOMe Cyyas, Koraa
n3fenne/coctaBHan Yactb noayyvaet dopmart u3 Apyrom cneumdukaLmm,
NOAKNOYEHHOW paHee.

- YnydyweHa komnoHoska okHa KOMITAC-3D npu pa3smelyeHun NaHenn coctaBa
n3genva cnocobom CHU3Y Ha 8CH0 WUPUHY. [aHenb H6obLLe He 3aKpbiBaeT
HWXKHFOKO YaCTb OKHa, rAe OTObpaKaroTCA 31eMeHT YNpaBaeHA OpueHTaLmen
MoZenn (Cneea) 1 BCNbIBaroLMe coobuleHns (cnpasa). Tenepb 3TW 3N1EMEHTbI
nHTepderica NokasbiBarOTCA Haa NaHenblo coctaBa ngenmsa. Kpome toro, MNaHensb
HonbLle He nepekpbiBaeT AONOAHUTENbHOE [lepeBo AOKYyMeHTa (eCiv OHO
BK/IFOUYEHO), TaK Kak Tenepb AOMNOJHUTENbHOE [lepeBo 3akaHUMBaeTCA Haj
MNaHenbto.

2. [laHenb coctaBa m3genua ctana AoCTynHa npu paboTe ¢ rpaduyeckmmMm 4OKyMeHTaMu.
- B uyeptexe MNaHenb coctaBa M34enna NO3BONAET:

— NpocMaTpmBaTh M pefakTMpoBaTb CBOMCTBA CAaMOrO JOKYMEHTa, a Takxe
CBOWCTBa MaKpPO3/IEMEHTOB, BCTaBOK GparMeHTOB 1 BUAOB,

— CO3/aBaTb HOBble COCTaBHble YacTh He3 B13yaabHOro NPeACTaBAeHNa 1 3a4aBaTb
WX CBOWCTBa,

— NpoCMaTpuMBaTh CBOMCTBA CMPOELMPOBAHHOM B YEPTEX MOAENN U ee
KOMMOHEHTOB.

— Bo ¢parmeHTe lNaHenb coctaBa n3gennd No3BoAdET NPOCMaTpUBaTh U
peAakTMpPOBaTb CBOMCTBA CaMOro JOKYMEHTA.

3. [obaBneHo HOBOE CUCTEMHOE CBOWCTBO VIMs u3desnus. OHO NpeHa3HayeHo Ans
BBOZa Ha3BaHWsA COBCTBEHHO N3AEANA U NCNOAb3YETCH, €CIN CBOMCTBO
HaumeHosaHue JONXKHO, KPOME 3TOro Ha3BaHWsA, CoAep KaTh UTO-IMbo elLle.
Hanpwumep, B HanMeHOBaHWe AeTann 6e3 yepTexa BKIHOUatoT Takxke 0603HaueHme
MaTepuana u Apyrue faHHble, HEOBXOAMMbIE A/ €€ U3TOTOBNEHUS.

4. 3HauyeHWe CBOWCTBA HaumeHos8aHuUe Tenepb MOXET BKIOUATh CCbIKY M MPOCTOM TEKCT
MM HECKOIbKO CCbINOK (paHee — Anbo NpOoCTOM TeKCT, MO0 0AHY ccbiiky). Co3aaHme
HEeCKONbKMX CCbIJIOK B HAMMEHOBAHMM MOXET NOoTpeboBaThCs, HanpuMep, Npu BBOAE
nHdopMaumMmn o aeTanu be3 YepTexa: ee HaMMeHoBaHWe OBbIYHO AOMONHAETCA
0b03HaueHneM MaTepmana U paamMepamm, HEOHXOAMMbIMUN ANA U3rOTOBAEHNS
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(Hanpumep, AMHA). TU AaHHbIE MOXHO BKJIKOYMTb B HAMMEHOBaHME AeTaan Kak
CCbIIKM Ha COOTBETCTBYHOLLIME CBOMCTBA TOM Xe AeTanu.

5.  3HaueHvem CBOMCTBa 0ObekTa Tenepb MOXET ObITb CCblIKa Ha APYroe CBOMCTBO 3TOTO
xe obbekTa.

Pabota co cneuundukauymen

1. TlosBMnacb BO3IMOXHOCTb OJHOBPEMEHHOTO OTKNHOUEHMSA/BKAFOUEHMA FPYMMUPOBKM
AN19 BCEX MMEOLLMXCA B cnelmdukaumm obbekTos. s 3Toro cayxat KoMaHAbl
Paszpynnuposams ece n Cepynnuposame 8ce 13 MeHwo YnpaeneHue — [pynnupoeka.
Mocne BbI30OBa KOMaHAbl Pasgpynnupogams 8ce y Bcex OOBbEKTOB OTK/IOYAETCA OMNLMA
pynnuposame, B pe3ynbtaTe Yero BCe MMeBLUMECs B cneumdukaLmm
0OBEKTbI-«ABOMHNKM» NepecTatoT 06beaNHATLCA M OTODPaXKArOTCA KaxXAbl Ha CBOEM
ctpoke. KomaHaa Cepynnuposame 8ce BbiNoHAET 0bpaTHOE AelCTBME.

2. Ecnm k obbekTy cneumdumkaumm NOAKAKOYAETCS AOKYMEHT-Cneundukauma (damn
*spw), TO Gopmart 3Toro AokymeHTa (06bluHO A4) aBTOMaTUUECKM NepesaeTcs B
06bekT cneumdurkaumm. Nepesada Gopmata 13 APYroro NOAKAHOUYEHHOTO AOKYMEHTA,
ec/v OHa bblna BKAKOYEHA, OTKNKOUAETCA, KPOMe C/lyyasd, Koraa obbekT noayyaer
dopmat 13 gpyron cneumdukaymm, NOAKIFOUEHHON paHee.

3. TepepaboTtaHo ynpaBaeHne HOMepamun UCNONHEHWNIA U34enna B cneumdukaLmm: B
HaCTPOWMKM TekyLLen cneumdukaumm jobaBaeH pasgen Ans ynpaBaeHUa HoMepamm
HOBbIX NCMONHEHWI, aHaNOMMYHBIA TOMY, KakoW MCMONb3YyeTcA MPY HacTpoike COOPKU.
Kpome TOro, B HacTpovikun cneumbukaumm 4o06aBAeHO ynpaBaeHWe NoayYeHneMm
HOMEPOB UCMONHEHWNI U3AENNA N3 MOAKIOYEHHOTO JOKYMEHTA, @ BO3MOXHOCTb
A006aBNeHVA Hylel K HOMepaM UCKItoYeHa (4obaBieHve Hy el BKIOYaeTCA Tenepb
MNPV HacTpoVike TekyLLen cneundunkaumm).

Pa3aen ansa ynpaBneHns HOMepammn HOBbIX NCMONHEHWI N3eNnNA BBEAEH Takke B
HaCTpPOWKKM YepTexa.

Pe3ynbTaToOM 3TUX M3MEHeHW ABnseTca bosee ycTonumBas paboTta KOMMaekTa
CBA3aHHbIX JOKYMEHTOB (CObopKa, COOPOUHbIN YepTex 1 cneumdrkalms),
BO3MOXHOCTb HaCTPOWKMN Pa3pAAHOCTM HOMEPOB UCMONHEHWIN U3AENNA B YEPTEXE U
cneundurKaLmm, a Takxke KOppekTHasa nepesaya B cneumndurkaLmo pa3pagHocTy
HOMEpPOB, 3a/laHHOM B cOopke (paHee B OTAE/bHbIX CyYasax TpeboBanacb pyyHas
KOPPEKTMPOBKa HOMEPOB UCMOJIHEHWI B crieumduKaLmn).

4. TMepepaboTaHbl ANanorM HaCTPONKM CTUAA CNeLMPUKaLIMM N HACTPOVKM TeKyLLEeN
cneundurkaumn. B ananore HacTponkm cneumdukaLmm ctana 4OCTyrnHa CMeHa CTuaA
TekyLlen cneundurkaummn. PaHee Bbibop cTvaa 6bin BO3IMOXeH B [lepese 1 B Ananore
HaCTPOMKM MapaMeTPOB JOKYMEHTa.

5. TlepepaboTtaH Ananor ynpaBaeHns onmcaHnamMm cneymdukalni, B pesyabtate 4ero oH
ctan 6onee MHGOPMATUBHBIM U YA0OHBIM.

MmnopT u 3kcnopTt
1. MepepaboTaH W ycOBePLLUEHCTBOBAH 3KCMOPT MOAeNe:

- [lna HacTpoVikM NapamMeTpoB 3KCMOpTa TeNepb NCMONb3YHOTCS He Ananory, a
npoLecc, 3anyckaembivi KoMaHaon @adn — 3kcnopm.
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- PeannsoBaHa BO3MOXHOCTb BbibOpa 06HEKTOB MOAENN, KOTOPbIE AOMKHbI ObiTb
3KCNOPTMPOBaHbI (paHee bbln A4OCTyNeH BbIOOP TMMa 3KCMOPTUPYEMbIX OOBEKTOB,
HO He cammx 06bekToB). OBBbEKTbI MOXHO yKa3blBaTb B [epese 1an B
rpaduryeckon 0b6aactu, B TOM YMCie pamKkomn.

—  DKCMNOPT C NOMOLLbHO KOMaHAb! @atin — CoxpaHume Kak... NO-NpexHeMy
AOCTyMEeH, HO HAaCTPOWMKa NapaMeTpPOB 3KCMOPTa NP 3TOM HEBO3MOXHA (KOMaHZa
CoxpaHumb ¢ hapamempamu VICKNrOYeHa).

2. [pwu coxpaHeHun mogenn B dpopmatbl C3D, JT n STEP nossuaacs BO3MOXHOCTb
3anucm Tabaum,

3. [lpu coxpaHeHnn mozenn B dopmatbl C3D, STEP n VRML nossuiacs BO3MOXHOCTb
BK/IHOUEHWNA/OTKAOUYEHMA 3anmcK pe3bb.

4. T[losaBuaacb BO3MOXHOCTb uteHna mogenent CAD-cuctem NX mn SolidWorks 6e3
YCTaHOBKM KOMMOHEeHTa PacuwiupeHHble cpedcmaea YmeHUs nponpuemapHelx
¢dopmamos.

Mpuno>xxeHusa

1. PasveMHble coeQuHeHuUs

- [obaBneH HOBbIV BUJ Pa3bEMHOIO COEANHEHNA — LUNMAEYHOE, CO34aBaeMbIN
KoMaHaow Lnune4yHoe coeduHeHue. KomaHaa MO3BOAAET BCTaBAATb B COOPKyY
(*a3d) wnuabkmn c HABOPOM KpeneXHbIX INEMEHTOB (Wanb 1 raek). KpenexHble
3N1eMeHTbI MOTyT HbITb 40HaBAEHbI C 06eMX CTOPOH LMUABKK MO0 TONBKO C
OZAHOW, eC LWNUAbKA C BBUHYMBAEMbIM KOHLIOM. [O3ULMOHMPOBaHME LIMUAbKK
OCYLLECTBNSAETCA TaK e, KaK U 31eMEHTOB APYI1X Pa3beMHbIX COEAVHEHUI —C
MOMOLLIbIO OOBEKTOB Pa3MeLLeHus.

- PacwwmpeH cnncok 06BEKTOB pa3meLLeHns, KOTopble 0bpabaTbiBatoTCA KOMaHAAMM
npunoxeHua. na ncnonb3oBaHWA CTann AOCTYMHbI BCMOMOraTesbHble NMI0CKOCTH,
OCH, KOHUYECKME U KPUBONMHENHbIE MOBEPXHOCTW. [lobaBaeHa BO3IMOXHOCTb
3aZ,aHNA CMeLLLeHN MO TPeM OCsIM M MOBOPOTa Pa3beMHOr0 COeAMHEHUS KaK
yepes AManor, Tak 1 C MOMOLLbIO MaHUMAyAsToOpPa.

- Bo Bce coeanHeHuma nobasneH aBTonoAb0p pe3bbbl MO YKa3zaHHOMY OTBEPCTUIO.

- JlopaboTaHbl Ananoru Bblbopa 3K3eMMNAAPOB KPENEXHbIX 31EMEHTOB: CBOMCTBA
3/1IEMEHTOB Tenepb NpeAcTaBaeHbl B BUAE TabavLbl, Habop oTobpaxaeMblx
CBOWCTB U1, COOTBETCTBEHHO, QUNBTPOB PaCLUMpPEH.

- TosBunack komaHza BctaBka v3 wabnoHa coegnHeHus. IctTouHnkom wabnoHa
MOTYT ObITb HeZlaBHWME BCTaBNEHHbIE B JOKYMEHT Pa3beMHble COeANHEHNA (OHM
CrpynnvpOoBaHbl MO BUAAM COEAMHEHUI), MO0 n3bpaHHbIe pa3beMHble
coeanHeHns. [lobaBnerHne B N3bpaHHble COeAMHEHNA MPOUCXOANT U3 HeAaBHUX.

2. HepasvemHole coeduHeHus

- B xomaHze Tabsuya cedapHbix weoe LobaBneHa BO3MOXHOCTb BCTaBAATh B TabanLy
CBapPHbIX LWBOB GpparMeHTbl KOHCTPYKTUBHbIX 3/IEMEHTOB CBAPHbIX LLIBOB.

- B komaHzax ObosHayeHue caapHo20 wiea vi KOHCmpyKmueHble 31eMeHmbl
CB8APHbIX W08 106aBAeH GUALTP TMMa LB, MO3BOAAOLWMIA GUABTPOBATL TUMbI
WBOB Kak npouue (Mp). 310 HeObXOANMO ANA CTaHAAPTOB, B KOTOPbIX TUM LLUIBA He
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COOTBETCTBYET nepBoi bykee obo3HaueHus wea (C, Y, T, H). Hanpumep,
0603HauYeHMs WBa MOryT ObITb CreaytoWmMu: «L», «K» n 1.n.

cnpaBneHbl HanAeHHbIE OLWNOKM.

3. KoHsepmop ECAD — KOMIIAC

[lobaBneHa BO3MOXHOCTb BbIbOpa TpeXMepPHbIX MOAENEN KOMMOHEHTOB 13
NMOJIMHOM:MDM. B npouecce obpattenns k NMOJTMHOM:MDM Heobxoanmo
OZMH Pa3 BBECTU UMS XPaHWAMLLA, KOTOPOe 3aTeM 3anOMUHAETCS.

cnpaBneHbl HeKOTOpble OLLNOKK, BbISIBNEHHbIE B MPOLIECCe SKCMIyaTaLmm.
[opaboTtaHa CnpaBo4yHas cmcrtema.

4. O6opydosaHue: Kabesau u xaymel

B okHe lMo3uyuoHHble obo3HayeHUs. KoHmMakmel u yenu nosisnaacb BO3MOXHOCTb
OTOUABTPOBATL BBEAEHHbIE 3aMMCK MO 3HaUYEeHNAM HavMeHOoBaHWA 1an
OB603HaYeHMA KOMMOHEHTOB.

B 3TOM e OkHe nosBMAaCh BO3MOXHOCTb ObICTPOro MOMCKa B CMIMCKE KOMMOHEHTa
no ero bLO (Mo3nymoHHOMY 0603HauYeHMIO).

Mpw nmnopte obmeHHoro XML-daiina ns cnctem npoektnpoarHua KOMIAC-
SnexTpuk n CATP MAKC nosiBuaace BO3MOXHOCTb BbiIbOpa A5 MMAOPTa
OTZAENbHbIX COeANHEHMI 13 X OBLLIEero cnmncka. d1a GyHKLMSA NO3BOAAET,
Hanpumep, MMMNOPTMPOBAThb B OTKPbITYHO COOPKY TOABKO Te COeANHEHNS, KOTOPbIE
eCTb B 3TOV COOpPKeE, @ He MOHBIV CMMCOK COEAVHEHWNIA BCErO 3NEKTPUYECKOrO
npoekTa.

Mpwn nmnopte obMeHHoro XML-darna n3 cnctem npoektmpoBarHma KOMITAC-
Snektpuk n CAINP MAKC noasuiacb BO3MOXHOCTb B UHTEPAKTUBHOM peXuUmMe
CO3/aBaTb B FOIOBHOM M34e1n NoACOOpKM XryToB C 3agaHremM nx O6o3HaueHms
n HanmeHoBaHMA. 9TO BO3MOXHO B TeX Cyyasnx, korga B obmeHHom XML-darine
nmeetcsa nHdopmMauma ob 3tmx xrytax (nx bBLLO, O6o3HaueHne 1 HavmeHoBaHWe),
a TaKkxe O pacnpeseneHnn COefNHEHNI MO XryTam.

B okHe Tabauya coeduHeHuli NoaBMNacb BOIMOXHOCTb GUAbTPALMN MO
HanmeHoBaHWIo npoBoaa/kabens.

B 3TOM e OKkHe nosBMaaCb BO3MOXHOCTb ObICTPOro NoMcKa aApPecoB COEAMHEHN
no bLIO komnoHeHToB 1 no bLLO xrytos/kabene.

MosBMAaCh BO3MOXHOCTb MOAEIMPOBAHNSA YCNOBHbIX MPOBOAHNKOB Npw
OTCYTCTBMM MapOK NPOBOAOB/Kabenel B coeanHeHusx. B psae cryyaes
CXEMOTEXHMK HEe MOXET Cpa3y — Ha 3Tane Co3aHus CXeMbl 31eKTPUYECKOM
NPUHLMNMANBHOM — 3aJaTb KOHKPETHbIE TUMbl MPOBOAOB W1 Kabenen ans
COeAMHEHN. PaHee NpuUNOXeHNe He CO34aBano MOAeNb XryTa/kabens B
OTCYTCTBME Ha3HAUYEHHbIX MPOBOAHNKOB, HO TPACCMPOBLLMKAM Hy>XHa Takas
MOZeNb, NyCTb Aaxe YCNOBHas, YTOObl OnpeaenuTb TPacChl MPOXOXAEHUA Oy AYLLNX
XryToB. Tenepb NpuaoXKeHNe MOXET CO34aTb YCNOBHYHO MOZAENb, ANS YEero B
HaCTpoMke MOXHO 3a/aTb YCNOBHbIE AMAMETPbl MPOBOAOB W WX LBET. YCNOBHbIN
AMaMeTp NpoBoJa M ero LBeT ByayT eAnHbl A5 BCeX MPOBOAHMKOB, Y KOTOPbIX He
3aZlaH peanbHbll NPoBOA. B AanbHelem — nocne 3ajaHns peanbHbIX
NPOBOAHMKOB — HEObX0AMMO ByAeT 3aHOBO BbINOIHUTL KoMaHay Co3dame
Modenb xa2ymay/kabess.

© 2026 ACKOH




- WcnpasneHbl HekOTOpble OLNOKKM, BbIIBNEHHbIE B MPOLIEeCce 3KCryaTaLmm.
- [opabotaHa CnpaBoyHasa cuctema.
5. Baswel u MexaHu4eckue nepeda4u

- PeannsoBaHa BO3MOXHOCTb NOCTpOeHMsA 3D-Moaenn aetanu nytem
aBTOMaTNYeCKOW reHepaLmm no 2D-mozenu, coxpaHaemon B danne aton 3D-
mozenun. Mopsagok noctpoerns 2D-mMoaenn — Takom e, Kak npu pabote ¢
NPUIOXKeHNEM B rpapuryeckmx gokymeHtax cucteMbl KOMITAC-3D (YepTexe naun
bparmeHTe).

- Peann3oBaHbl pacyeTbl 1 NOCTPOEHME 3BE30YEK LIeNMHOW nepesaym ¢ 3ybyaTom
LernbHo.

— [Mpwv NpoekTMpPOBaHNK YepBAUYHbIX Pe3 AN LUMANHAPUYECKMX 3yBuaTbIX KOeC u
3BO/IbBEHTHbIX LUAMLIEB MO 3anpocam nosib3oBatenen 406aBaeHO NOCTPOeHmne
npoduns 3yba B OCEBOM CEYEHUM C AOMNONHUTENbHOW TabavLen mapameTpoB.

- [lpv NOCTPOEHWUM MEeCT ANA YCTaHOBKW KPYIOW LUAVLIEBOW Falikm 1 CTOMOPHOM
MHOronanyaton warbbl JobaBneHa BO3IMOXHOCTb BblIbOpa BapnaHTa MpOTOYKM
noZ Bbixoa pe3bbbl no FTOCT 10549-80.

- [lopaboTaHO NOCTPOEHME WMOHOYHOIO NMa3a Ha BHELUHe KOHNYECKOW CTYMEHMW.

- [ns umnnHApPUYECKMX WecTepeH C YacoBbiM Npoduraem No 3anpocam
NoJb30BaTeNe peannsoBaH pacyeT Npoduns 3ybbeB YepBAYHON Gpesbl,
npesHa3HauYeHHOM AN U3roTOBNEHMSA LLIECTEPEH, a Takke AobaBneHa
BO3MOXHOCTb MOCTPOEHWS AOMONHUTENBHOIO BLAa C Npoduaem 3yObeB 3TON

dpesbl.

- [nA UMANHAPUYECKMX LWeCTEPEeH C YacoBbIM NpoduaemM B TabaunLy napameTpoB
A06aBeH BbIBOZ KOIQULMEHTOB NPOPUAA B CAyYae MX HECTaHAAPTHbIX
3HaYEHNN.

— [1nA 3BONBbBEHTHbIX WWANLLEB NPW BbIOOPE AnameTpa U3MEPUTENBHOTO POANKA
peann3oBaHa BO3MOXHOCTb JObaBNeHWA HECTAHAAPTHbIX Pa3MEPOB POIMKOB.

- BbinonHeHbl 4opaboTky, KacaroLLmecs NOCTPOEHNA 1 pacyeTa AOMyCcKOB
3BOJIbBEHTHbIX WAKMLEeB No ctaHaapTty ANSI B92.1-1996.

- JlopaboTaH pacyeT KOHUYECKOW nepeaayn C KpyroBbiMn 3ybbamu. MNpu pacuete no
BHELLUHEeMY OKPY>XHOMY MOZY/HO peann3oBaH Noa60p-pacyeT UCXOAHBIX AaHHbIX
NOZ 3a/laHHbIN Pa3BOZA Pe3LOB.

6. Ob6opydosaHue: MemasnokoHCMpyKkyuu

MepepaboTtaH MHTepdenc Boibopa Npoduna matepuana 13 MNpunoxeHns Matepuansbi
n CopTaMeHTbl. Bce copTameHTbl MaTepmana, KOTOPbIMU MOXHO MOCTPOUTD
METaNNOKOHCTPYKLMK, CrPyNNMpPOBaHbl B 04HOM OkHe. CTan 6onee ya06HbIM BIGOP
TMnopasmepa matepuana. CnnMcok MaTepranos, C KOTOPbIMW paboTaeT Noab30BaTeb,
HacTpanBaeTcs.

7. ObopydosaHue: KabenbHoele kaHabl

MosBMAaCh BO3MOXHOCTb OOHOBUTL HACTPOVIKM ANS Y>KE CO3AaHHbIX KabeabHbIX
KaHanoB. OH6HOBAATb HACTPOMKN MOXHO Kak BCEX BXOAALLMX B COOPKY KabenbHbIx
KaHa/N0B OHOBPEMEHHO, TaK 1 BblIOPaHHbIX.

8. ObopydosaHrue: Tpybonposoosi
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- TosBunacb BO3MOXHOCTb OOHOBUTb HAaCTPOMKM AN1f YXKe CO34aHHbIX
TpybonpoBosoB. OBHOBAATL HACTPOMKM MOXHO Kak BCEX BXOAALLMX B COOPKY
TpybonpoBOAOB OAHOBPEMEHHO, TaK U BbIOPaHHbIX.

- TepepaboTaH nHTEpdeNc BbiIbOpa 3k3eMnaapa copTaMeHTa Tpybbl 1 3N1EMEHTOB
TpybonpoBoaa 13 MpunoxeHnin Matepuansl 1 CoptameHTbl, CTaHAapTHbIE
N3zenna ana KOMIAC. Cran 6onee yaobHbIM BbibOp TMnopa3mepa Tpybbl. Buabl
3N1eMEHTOB TPYyboNpoBoOAa, C KOTOPbIMM paboTaeT NOAb30BaTENb, CrPYNMNNPOBaHBI
B OZHOM OKHe. CnMCOK AOCTYMHbIX AN NPUMEHEHWS 31EMEHTOB HAaCTPaNBaAETCH.

9. O6opydosaHue: CucmeMsl BeHMUAYUU
MosBMAaCh BO3MOXHOCTb OOHOBUTL HAaCTPOVKM ANS Y>KE CO3AaHHbIX CUCTEM
BeHTUAALMN. OBHOBAATL HACTPOMKN MOXHO Kak BCEX BXOAALLMX B COOPKY CUCTEM
BEHTUNALMN OLHOBPEMEHHO, TakK N BbIBPaHHbIX.

10. O6opydosaHue: Pazsepmku
[lo6aBneHbl HOBbIE 31EMEHTBI:
- naTpybok KOHWYeckuii — tnn 6,

TPOWHUK — TIn 1,

TPOWHWK — TVN 2,

TPOVHUK — Tvn 3,
- oTBOA — TUM 4.
11.  Mexanuka: Npy>xxuHel
[lo6aBneHbl HOBble 3aLlenbl ANA NPYXMHbI PaCTAXEHWS.

OTanumnsa Bepcum 22 ot Bepcumn 21

Obuwee
1. HauuHasa c Bepcnm 22, cuctema KOMIAC-3D 1 ee npuaoxeHua 3amLatoTca ot

HEeCaHKLMOHWPOBAHHOTO AOCTyMNa C MOMOLLbLO TexHonormnii Guardant (paHee ans

3aLLMTbI MICMONB30BaANCh TexHonorkm Sentinel HASP).

2. HoBble BO3MOXHOCTM Npu paboTe CO CMMCKOM HEAABHO OTKPbIBABLUNXCA AOKYMEHTOB!

- yAaneHve OTAeNbHOro AOKYMEHTa M3 CNmMcka — Npomn3BoAnTCsa Ha CTapToBOM
CTpaHuLLe KHOMKOM X cnpaBa OT Ha3BaHMsA AOKYMEHTa UK KOMaHZAoM Yoaiume u3
HeO0aBHUX N3 KOHTEKCTHOTO MEHH JOKYMEHTa;

— MOJIHaA O4YMCTKa CIMCKa — MPOM3BOANTCA KOMaHAOW O4ucmume cnucok
HeO0aeHUX 13 KOHTEKCTHOTO MeHHO AoKyMeHTa Ha CTapTOBOM CTpaHuMLe Uan 13
meHto @alin — HedasHue.

3. YcoBeplueHCTBOBaH Ananor Bcmaska MameMamu4eckoz20 8bipaxeHus. JobasneHbl
cnesyrolime BO3IMOXHOCTM:

= COXpPaHeHWe NOCNEAHNX UCMOIb30BaHHbIX QYHKLIMI, 3aKOHOB, KOHCTaHT,
nepemMeHHbIX A5 ObICTPOM BCTaBKM B HOBblE BblpaXkeHus,

- MOWCK CPEAMN INEMEHTOB, JOCTYMHbIX 418 BCTAaBKW B BbIPaXeHMS,
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— OTObpaxeHWe MMEerOLLIMXCS B TEKYLLLEM JOKYMEHTE NnepeMeHHbIX A8 X Bbibopa U
BCTaBKM B BblpaxeHue (paHee AOCTyn K CMUCKY NEPEMEHHbIX AOKYMEHTa
OCYLLECTBAANCS Yepe3 KOMaHAY KOHTEKCTHOTO MEHHD),

- Auanor nepenMmeHoBaH B BulpaxeHue.

4. Tloackaska, NOABNAOLLANACA NMPU HABEAEHWUM KypCcopa Ha KOMaHAy, Tenepb, MOMUMO
Ha3BaHWA KOMaHZAbl, COAEPXUT KOMOMHALIMIO KNaBuWLL 414 ee Bbl3OBa (eC/M 3Ta
KOMOWHaLMA 3a4aHa).

5. CnpaoyHas cnctema KOMITAC-3D pa3melleHa B ceTu VIHTepHET 1 MOXET ObITb
Bbl3BaHa OTTyja Npwv obpalleHnn K Heil Bo Bpemsa paboTtbl ¢ KOMIMAC-3D. [ns 3toro
B MeHto Cnpaska fonkeH BbiTb OTMeYeH NyHKT Mcnosib308ame OHAAGUH-CNPAsky.
Ecav AaHHbIA NYHKT HE OTMEYEH, TO MCMOb3YeTCA 0KaAbHaA BEPCUA CNPaBKU.
®ainbl, HeOHXOAMMbBIE ANa ee PaboTbl, MPUCYTCTBYHOT Ha KOMMbOTEPE, €CNN NPU
yctaHoBke KOMIAC-3D 6blna BktoYeHa yctaHoBka CnpaBOYHOM CUCTEMBI.

6. Crana goctynHa nposepka Haanuma obHoeaeHni KOMITAC-3D ¢ noMOLLbro KOMaHAb!
Cnpaska — lMpocMomp cnucka obHoeseHul... Jna oTobpaxeHusa cnmcka
HeobXoAMMO, UTOObI Ha KOMMbIOTEPE OblN YCTaHOBAEH NPOrpaMMHbIin nakeT CepBuChl
ACKOH.

7. WcknroyeHa BO3MOXHOCTb cCoxpaHeHuns moaeneint B dopmat Bepcunmn KOMITAC 5.11
RO3. 310 06yCNOBNEHO CyLLECTBEHHBIMY OFPaHNYEHNAMY Ha 3aMnCb TPEXMEPHbIX
o6bekToB B dopmat npeaplaymx sepcnin KOMIMAC-3D 13-3a 3HaumTeNbHbIX
M3MEHEHWI BHYTPEHHEW CTPYKTYPbl 3TUX OOBEKTOB M aITOPUTMOB MX CO3AaHWA.
CoxpaHeHrue rpadpunydeckmx gokymeHtos B popmat KOMITAC 5.11 RO3 no-npexHemy
AOCTYMHO.

TpexmepHoe moaenmpoBaHume

1. [dobaBneHa HoBas komaHaa — [podaeHue kpueol. NposaneHne BO3MOXHO B OAHY
MAM B 06e CTOPOHBI; AJIHA MOXET ObITb 3aJaHa Kak OTAeNbHO ANA HOBbIX Y4aCTKOB,
TaK v AN BCEN KPUBOW BMECTE C HUMW; ANS AYT OKPY>KHOCTEN 1N SAANNCOB BO3MOXHO
3aMblKaHue. JocTynHbl caegyrowme cnocobbl NPOANEHNS:
- TOW Xe KpuBOW,
— MO KacaTenbHOMN,
= [Yron OKPY>XHOCTW.

KpvByto, MprHaANeXaLLlyto MOBEPXHOCTH (Hampumep, CNaaliH Ha MOBEPXHOCTY),
MOXHO NMPOAANTbL TaK, YTOObI NPOA/IEHME MPUHAANEXANO TOW Xe MOBEPXHOCTW.

2. TosBmnacb HoBas KOMaHAa YKIOH OT 6a30BOM IMHMKU. OHa 3aMeHsEeT rpaHb, CMEXHYHO
C BbIbpaHHOW Ha30BOW AMHWEN, YYaCTKOM JIMHENYATON MOBEPXHOCTW, MOCTPOEHHOW
ABVXEHVEM NMPAMOW 33JaHHOrO HanpasaeHWsa BAOb 6a30BOM NMHMK. OCTanbHble
rpaHn Tena/MoOBEPXHOCTM MePEeCTPamBaroTCA Tak, YTObbI «40TArMBATLCA» A0
3aMEeHeHHOM rpaHw.

3. TNossuance HoBble KOMaHAbl CBepHYTan KpuBas 1 Pa3BepHyTas Kpusas.
CBOpaumBaHue KPUBON — 3TO NEPEHOC (C COXPaHEHMEM AIVHBI 1 KOHDUIYpaLLmm)
BbIOPAHHOM MNIOCKON KPUBOW Ha LMAVHAPUYECKYHD MAN KOHUYECKYH MOBEPXHOCTb, a
pa3BopaunBaHve — obpaTHbIv npoLlecc. KomaHaa CBepHyTas Kpueas No3BONAET
pellaTb 3a/ja4M HaHeCeHMs Ha rpaHb MOAENN TPAEKTOPUM ABUXKEHNS NHCTPYMEHTA,
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WAW KOHTYpa Masa, nam Hagnucu/norotmna. KomaHaa Pa3BepHyTas kpyBas nossonseTt
noayyaTb pPa3BepTkM KPMBbIX, B TOM umcae pebep rpaHu, Ha MAoCcKoCTb. Pa3BepTky
pebep rpaHn MOXHO MCMONb30BaTh, HANPUMeEpP, AN YTOUHEHWS PACMONOXKEH WS
KpWBOW, KOTOpas B AasbHelLeM OyaeT CBepHyTa Ha 3Ty rpaHb.

4. [obaBneHa HOBas KOMaHZa BblaeneHns ob6bekToB B cbopke — Beibop buxaliuezo.
Mo3B0OsIAET BbIAEANTE KOMMOHEHTbI, PacMOA0XEHHbIE MOHAN3OCTM OT yKe YKa3aHHOrO.
Mownck 6amKarLWmnMX KOMNOHEHTOB MOXET BbINOAHATLCA TPeMsA cnocobamu:

— [lo conpsxeHuUo — BblAENArOTCA KOMMOHEHTBI, CBA3aHHbIE APYT C APYroM
conpaxeHaMn. «1anHa Lenoyek» CONPAXEHU ONpesenaeTca ypoBHEM
61130CTU: Ha ypOoBHE 1 BbIAENAOTCA KOMMOHEHTbI, HEMOCPEACTBEHHO
CONpPSAXEHHbIe C YKa3aHHbIM, Ha YPOBHE 2 — KOMMOHEHTbI, COMPSAXEHHbIE C
KOMMOHEHTaMW, BblA€NEHHBIMW Ha YPOBHe 1, 1 Tak Aanee.

- [lo 2abapumy — BbIAENAOTCA KOMMOHEHTbI, KOTOPbIE MOMNAaAaloT B rabapuTHbIN
napannenenunnes ykasaHHOro KOMMOHEHTA, OTMACLUTabMPOBaHHbIV C HEKOTOPbIM
aBTOMaTUYECKN onpesenseMbiM KO3pduLmeHToM. OTHOCUTENbHAA BENNYMHA
Ko3dduMLMEHTa onpeaenseTca ypoBHeM 6aM30CTU: yeM HBOobLLIE YPOBEHb, TEM
6onblie Ko3dduULMeHT. [Tonb30BaTENb MOXET BbIOpaTh, ABAAETCA An rabaput
CeKyLLMM WM OXBATbIBAOLLMM.

- [lo pacCmoAHUK — BbIAENATCA KOMIMOHEHTbI, PaCCToAHNE A0 KOTOPbIX OT
YKa3aHHOIo KOMMNOHEHTa He MpeBbILLaeT 3a4aHHOr0.

5. [obaBneHa HOoBaa KOMaHAa CO34aHMA TOUKM — Touka MeXay BepLuMHamu. o
YMOJIYaHMIO TOYKa CTPOUTCA Ha OTPE3Ke NPAMOK, COEAMHAIOLLEM ABe 3ajaHHble
BEPLUMHbI. BO3IMOXHO TakXe ykazaHue NpoxoAsallein yepes BepLUMHbI KPUBOW A4
Pa3MeLLEeHMA TOUKM Ha yyYacTke KPUBOW MEXAY BepLUMHAMMU.

6. [obaeneHa HoBas komaHaa O6bekTbl NepeceyeHns. KomaHaa AoCTyrnHa npu paboTe B
3CKM3E U CNYXUT ANA CO3A4aHNA B HEM TOYEK U IMHUIA NepeceyeHns ero Na0CKOCTU C
yKazaHHbIMK 0bbekTamun mozenu. [onyyaemble TOUKM U IMHUK COXPAHAROT
accoUMaTMBHYH CBA3b C OOBbEKTaMM MOZENN N MepPeCTPamBaroTCA NOCae 1X
M3MEHEHWNS UM NepPEeMELLLEHNS NMAOCKOCTN 3CKM3a.

7. TosaBnnacb BO3MOXHOCTb CO34aHMA B MOAEM BapMaHTOB €€ reOMeTpnYeckoro
npeAcTaBneHusA. BapnaHT reoMeTpnyeckoro NpeAcTaBaeHma — 3TO accoumaTBHanN
KOMUS MOAENN, OTIMYAtOLWAAcsa OT Hee reoMeTpuert /U oNTUYeCcKUMN CBONCTBAMMU.
\cnonb3oBaHWe BapraHTOB MO3BOIAET, HANpPUMep, NPeACTaBnUTb COOPOUHYHO MOZENb
B Pa3/IMUHbIX Paboumx COCTOAHMAX (C MOABMXKHbBIMM KOMMOHEHTaMM, HAXOAALLMMMUCA B
KpaHWX MONOXEHWNSAX, M T.M.) UAM 6e3 HEKOTOPbIX KOPMYCHbIX AeTanen — and ob3opa
ycTpowncTBa mn3genvs. [Mpu pabote ¢ feTanbro 3Ta GYHKLUMOHANBHOCTb AaeT
BO3MOXHOCTb XPaHWUTb B OAHOM (aiifie pasHble COCTOAHMA AeTanu: UCXOAHOE U
OT/IMYHOE OT HErO COCTOSIHNE B COCTaBe COOPOYHOM eANHNLIbI; AeTaNb U3 IMCTOBOTO
MaTepuana MOXeT MMETb BapMaHTbI C COTHYTbIMW U Pa30rHYTbIMK CrbamMu 1 T. 1.
PaboTa c BapmaHTaMu MOAENN B LLIENOM aHanormuHa paboTe ¢ 3aBUCUMbIMU
ncnonHeHnammn. OCHOBHbIM OTANYMEM BapuaHTa OT 3aBUCMMOrO NCMONHEHMS
ABNAETCA TO, UTO 3HaueHua cBoncts Obo3Ha4YeHUe n HaumeHosaHue y BapuaHTa
BCerja Takume e, Kak y MCXOAHOM Mozenn. bnarosapsa 3ToMy BapuMaHTbl O4HOrMO M TOro
Xe KOMMOHeHTa B cOopKe CUMTaroTCA OAMHAKOBbLIMW BCTaBKaMy, T.e. B cneumbukaumm
3TOM COOPKM OTOBPAXKAKOTCA OAHON CTPOKOM C yKa3aHWEM KOANYeCTBa.
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8. TMpw noctpoeHnmn lMogepxHOCMU NO cemu KpugblX MOABUNACH BO3SMOXHOCTb YNPaBAATb
aBTOMaTMYeCKnM pacnpeseneHueM CoeAnHAEMbIX TOYeK MO KPUBbLIM CETH:
— N0 NapameTpy HanpasaAoWwmx — ByayT COeAMHEHbI TOUKWN, PaCMON0XEHHbIe Ha
KPVBbIX C PaBHbIM LLIAroM o napameTpy 3TUX KPUBbIX,
= MO A/NMHEe HanpaBASOLLMX — ByAyT COeAMHEHbI TOUKM, PACMONOXEHHbIE Ha
KPVBbIX C PaBHbIM LIAroM Mo AJIVHE 3TUX KPUBBIX.

9. [lopaboTaHa KOMaHAa M3MEPEHNUs PACCTOAHMUA 1 yraa. JobaBaeHb! CreaytoLime
BO3MO>XHOCTH:

= yKazaHuWe Hanpas/ieHus U3MePeHNs, NP 3TOM AOCTYMHbI ABa BapuaHTa
N3MepeHms:

— lpoekyus — onpesenseTca AAMHA NPOEKLMN PACCTOAHMNA MeXAY BblIOpaHHbIMM
obbekTaMu Ha yKazaHHOE HamnpaBieHNe;

— 3a30p — onpeaenseTcs MUHUMaAbHOE PACCTOSHNE MEXAY MPOeKUMAMM
BblOpaHHbIX 06bEKTOB Ha YKa3zaHHOE HamnpaBieHWe;

- M3MepeHue PacCTOAHMA OT LIEHTPa YKa3aHHOW OKPYXXHOCTW/AyTv — ANS 3TOro
[OKHa BbITh OTKtOYeHa onuma KpaTko.

10.B xomaHay CnaaliH no moykam [06aBneHbl Cesytoue BO3SMOXHOCTY:

- YnpaBneHune NoOpaakom KprBoW. MakcrmManbHoe 3HauveHue nopaaka — 10.

- CrnaxuBaHne — goctmkeHme 6onee NIaBHOrO M3MEHEHNS KPUBM3HbI CN1aiHa 3a
CYET ero OTKAOHEHMSA OT yKa3aHHbIX Toyek. MakcMManbHO AOMNYCTUMas BEIMYMHA
OTK/JIOHEHMA onpeaenseTca napameTpoM TOYHOCTb CraaxuBaHua. Npu
HeObXOAMMOCTM B BbIOPaHHbIX BEPLUMHAX MOXHO 3aKpenuTb NO3MLMIO, T.€.
noTpeboBaTh, UTOObI CrAAXKEHHbIN CMAANH HE OTKAOHAACA OT 3TUX BePLUMH. B
3aKpenneHHOW BepLUVHE ONONAHUTENBHO MOXHO 3aKpenuTb HanpaBaeHne
KacaTeNbHOro BekTopa.

3ameyaHue. BO3MOXHOCTb CriaxunBaHusa JobaBneHa Takke B KOMaHay MemacnaalH;
3akpenieHne B Hel AOCTYMHO TOAbKO A8 NO3ULMNA.

1. [JopaboTaHa komaHza YceueHne noBepxHOCTU. [lobaBneHbl cneayrolime
BO3MOXHOCTH:

- 06paboTka 3a OAMH BbI30B KOMaHAbl HECKONbKMX T/, MOBEPXHOCTEN, FPaHeln pa3Hblx
06beKTOB (paHee MOXHO OblN0 yCeub TONbKO OAHO TeN0/MOBEPXHOCTL AN Habop rpaHel
OZIHOTO 0b6beKTa),

— OnunoHa/ibHOE yAaneHne CekyLlero obbekTa 13 Moaenn.
12. YnydweHa gnmarHoctmnka ackm3a:
- BBeseHa LBeTOBasA MHAMKALMA CefyroLLMX OOBEKTOB:

= MHOOPMALMOHHbBIX U U3DbITOUYHbIX Pa3MEPOB — CEPbIN M OPaHXEBbINV LIBET
COOTBETCTBEHHO,

— reoMeTpUYecKnx 06 bEKTOB, HE MMEIOLLIMX HM OAHOWM CTeneHn cBO6OAbI —
TEMHO-3€e/1eHbIN N GUONETOBbLIV LIBET (3aBMCUT OT TekyLler TeMbl — CBeTnan
nnn TeMHas, MOXeT Takke ObITb HACTPOEH MOb30BaTENEM),

— 0ObEeKTOB M OrpaHUYeHWI, MOTEPABLUMX CBSA3b — KPACHbIM LIBET.

- B npouecce peaaktMpoBaHma 3CkM3a COCTOAHME ero onpeaeneHHoOCTH

OTODpaKaeTCA Ha 3HaUke pexmmMa 3CKM3a B BUAE CUMBOAA «-», «+» UK «!». PaHee
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13.

14.

15.

16.

17.

COCTOAHME 2CKM3a OTO6pa>KaJ'IOCb B ,ﬂ,epeBe MOJenn nocine 3aBeplleHnA
PeEAAKTNPOBAHMA 3TOTO 3CKN3a.

B cBA3M C TeM, UTO KpacHbIN LBET Tenepb NPUMEHAETCS ANA BblAENEHNA B 3CKM3e
0OBEKTOB M OrPaHNYEHUI, MOTEPABLUMX CBA3b, MU3MEHEH YMONYaTENbHbIV LiBET
NOACBETKN OOBEKTOB, YKa3blBaeMblX BO BPEMSA BbINOAHEHWA onepaLymn. Tenepb 3T
06beKTbl MOACBEUNBAROTCA ODUPIO30BbLIM LIBETOM (paHee — KPaCHbIM).

Ecnn B komaHze LLiImamnoska mesioM co3aaetca Bblpybka, TO MONb30BaTENb MOXET
BbIOpaTh, AOMKHA M KPOMKa MOyYatoLLerocs npu 3ToM OTBepCTUA BbiTh
nepneHAVKyNApHa MOBEPXHOCTN INCTa MK NOBTOPATb GOPMY YKa3aHHOW ANS BblpyOKM
rpaHu.

Ecnun B aeTanb BCTaBNeHa 3aroTOBKa U 415 Hee BKIFOUEH y4YeT B cneumdmKaLmm, To
HaNUMe 3aroTOBKM aBTOMATUUECKMN OTPaXKaeTCs:

— B aCCOUMATMBHOM YepTexe 3TOW AeTanu,

- B cneundurkaumm cbopkn, cogepkallent 3Ty AeTab.

TeKCTbl yKa3aHW Ha 3aroTOBKY COOTBETCTBYHOT CTaHAAPTY.

KoHTeKCTHas cBA3b — CBA3b MeX/y COOPKOW 1 ee KOMMOHEHTOM, BO3HMKAIOLLAs, EC/N
Npv peAakTMPOBaHMM KOMMOHEHTa B KOHTEKCTe COOPKM MCMOb30BaacsA ee 06bekT, —
TEnepb oTobpaxaeTcs kak aneMeHT [lepeBa Moenn. ITOT INEMEHT NPUHAANEXUT
cbopke 1 faeT BO3MOXHOCTb yNpaBasTb OOHOBNEHVEM OMnepaLn, B pesynbraTe
KOTOpoM 0bpa3oBanach CBA3b:

- W3meHeHne nonoxenua KoHmekcmHou cea3u B [lepeBe OTHOCUTENBHO APYrnX
COOPOUHbIX OMepaLmii MO3BONAET BbiOPaTh, B KAKOWM MOMEHT NMpu NepecTpoeHmnm
cbopkmn 06HOBUTCA CBA3b. PaHee 0O6HOBAEHNE KOHTEKCTHbIX CBA3ENM BbIMOHANOCH B
KOHLLe NepecTpOeHna 1 NO3TOMY YUnTbiBaNO BCe COOPOUHbIE OnepaLuu.

- Ypaanenve nav ncknroueHne KoHmekcmHou C8A3U U3 pacyeTta OTKAKoYaeT
0BHOBAEHWME, T.e. onepaumna brUKCnpyeTcs B TeKyLLEM BUAE 1 NepecTaeT 3aBUCeTb
OT M3MeHeHW cOopKw.

3ameyaHue. MNpn YTeHnn cOOPOK, MOCTPOEHHbBIX B MPEAbIAYLLMX BEPCUAX, B HUX

aBTOMATUYECKWN CO34Ar0TCA dNeMeHTbl KOHMeKCMHaAA 8436 (B Cyvae Hanmums

CBA3EN).

[opaboTtaHo [epeso mogenn. lobaBaeHbl cresyrolime BOIMOXHOCTM:

— CopTrpoBKa KOMMOHEHTOB W TeN. BapunaHTbl COPTUPOBKM: B MOPALKE
n06aBneHNA/Cco3a4aHMA MAKM NO BO3PaACTaHUO/yObIBaHNIO B andaBUTHO-LIMPPOBOM
nopsAke No CTpokam, otobpaxaemMbiM B [lepeBe kak MMeHa 06beKTOB.

- [lepemewleHue B [lepeBe He OAHOTO, @ HECKObKMX BblAENEHHbIX OOBEKTOB
(onepaumii A KOMMOHEHTOB); MPW 3TOM PAAOM C KYPCOPOM OTObpaxaeTcs
KOIMYECTBO NnepeMelLlaeMblX OO bEKTOB.

- [1pocMOTp 1 pesakTMpoOBaHMe NepeMeHHbIX BblAeNeHHOro 06bekTa B HUXHEN
yactu [epesa.

- Hactporika oTobpaxeHusa KopHeBoro anemeHTa [epesa mogenn. OHa onpeaenser,
JlaHHble O KONMYeCTBE Kaknx OO6bEKTOB MOAEAN 1 B KaKOM nopsake byayT
MOKa3blBaTbCA B KOPHEBOM 31eMeHTe. BO3MOXHO oTobpaxeHme nHdopmaumn o:
- Tenax,

— COOPOYUHbIX eAMHMLIAX,
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- petans,
— WCMNOJIHEHWSX,
— BapvaHTax.

PaHee B geTansx Bcerga otobpaxanocb KOIMYECTBO Tes, a B cbopkax —
KONIM4YecTBa Tes, COOPOYUHbIX EAVHULL, A€TaNen.

18. [JopabotaHo conpsaxeHue og YrnoM: npu ero HaNOXeHNN MOXHO 3a4aTb He TOAbKO
KOHKPETHOE 3HaueHwue yria Mexay obbekTaMu, HO U Ananas3oH, B KOTOPOM 3TO
3HaYeHNe MOXET HaXOAUTbCS.

19. Ecnv HanpaBneHusa oceill NOKaAbHOW CUCTEMbI KOOPAMHAT 3a4atoTcs MyTem Bbibopa
06BEKTOB, TO MOXHO yKa3aTb, Kakas 13 ocei byaeT BeayLlel. ITO NO3BoaAET bonee
rmoko ynpaeasate ocamu JICK B cnyvae, Koraa 3asjaHHble AN HAX HanpaBieHUs He
nepneHAnKyNsapHbl Apyr apyry. PaHee Beayllas ocb onpeaensnacb UCXOAN 13
nopsAKa Ux ykasaHus.
3ameyaHue. Bbibop BeayLLen OCM AOCTYNEH TakXe B APYrnX NpoLieccax,
npeanonararoLLmx 3asaHne CUCTeMbl KOOPAMHAT: U3MEHEHWE MONOXEHUSA
TeNa/MoBePXHOCTU N pa3MeLLeHNe KOMMOHEHTa B CHOpKe.

20. TNpw BblaeneHun B [lepese mozenu onepaunn YkiaoH nav lNepemecmume 2paHuU B
rpaduueckor obaact Tenepb BbIAEAAOTCA FPaHN, MOANPULMPOBAHHbIE 3TOM
onepauuen. [1BOMHOM LLeNYoK MbllK Ha MOANDULMPOBAHHOW rpaHK 3anyckaeTt
peAakTMpoBaHue COOTBETCTBYHOLLEN onepaunmn — Yka0H nan [lepemecmums epaHu.
PaHee AaHHble onepaummn H1UKaK He BbIAeNsnCh B rpaduryeckoin obnactu, a 4BOMHOM
LeNYoK Ha MOANDULMPOBAHHOM rpaHKV 3anyckan peiakTMpOBaHMe TOM onepauun, B
pe3ynbTate KOTOPOW 3Ta rpaHb NOABUIACh.

21. KpwuBble, aBnaroLmecs pesyabtatoM onepaumn (Hanpumep, onepauma /IuHuUs odepka
nnn Kpueas nepeceyeHus), otobpaxatotcs B [lepeBe MOAeAN Kak CaMOCTOATENbHbIE
06beKTbl, MOAUYMHEHHbIE COOTBETCTBYHOLLEN onepauun. baarogaps atomy K atobom 13
HUX MPUMEHNMO CKPbITUE, UCKIOUYEHMNE M3 pacyeTa, MepeHOoC Ha CNOW W T.N. AeNCTBUA.
PaHee oTaenbHble KpYBble B COCTaBe MOA0OHbIX ONepaLyin He MOKa3blBaAMCh.

22. [obaBneHbl cnepyroLme BO3MOXHOCTM PaboTbl C MOAUTOHaIbHBIM OO BEKTOM:

- TonyuyeHre NMHUM NepeceyeHmns NOANTOHANBHOrO ObbeKTa C MAOCKOCTbIO UK
APYTMM MNOAUTOHaNbHBbIM 0OBEKTOM. [15 MOCTPOEHMA NMMHNKN NpeceyeHmns
ncnoab3yetca komaHaa Kpueads nepecedeHus.

- Co3zaHune yyacTka NOBEPXHOCTN — MNOCKOW, LNANHAPUYECKOW, CHEepUUYEeCcKon nim
KOHMYECKOW — C MOATOHKOM ee MOJ BbIOPaHHbIN CErMEHT MOJMIOHaAbHOTO
obbekTa. TakvuM 06pa3oM, MOCTPOMB MOBEPXHOCTU A/ BCEX CETMEHTOB
NOJIMrOHAaNbHOTO O6BEKTA, MOXHO BOCCO3/4aTb M3 HEFO TENO UK MOBEPXHOCTb.
MocTpoeHne NOBEPXHOCTEN C MOATOHKOW MO MNOANTOHAAbHbIV 06BbeKT
BbINOIHAETCA C MOMOLLbHO HOBOW KOMaHAbl [To020HKAG nogepxHocmu.

23. B kauectBe ceyeHus AN 31eMeHTa UAN NOBEPXHOCTU NO TPAEKTOPUM MOXKHO
MCMONb30BaTh MAOCKYH KPUBYHO MM FpaHb (paHee — TObKO 3CKU3).

24. TlosBMNacb BO3IMOXHOCTb CO34aHMA CCbINOK Ha 0603HaYeHMs pe3bbbl.
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padunueckme fOKYyMEHTHI

1. [JobaeneHa HOBas KOMaHAa BblaeneHns — Boideaums 3amkHymoui soMaHol. KomaHaa
BblAeNseT 06beKTbl, MONHOCTLIO MOMNABLUME BHYTPb 3aMKHYTOW JOMaHOW ANHWN,
BEPLUNHbBI KOTOPOW NPOU3BONLHO 3aJa€eT NOAb30BaTeb.

2. [ns nosbiweHns yaobcTBa pabotsl ¢ komaHaon OepaHudeHus obbekma B Hee
nobasneHa cneumanbHas naHens. OHa aBTOMaTUUECKM BO3HMKAET OKOIO Kypcopa
nocae ykasaHua obbekTa 1 no3sonser — He3 obpalleHna K [NaHenn napameTpoB nau
MHCTPYMEHTa/IbHbIM MaHeNiM — HaN0XMTb Ha 3TOT OOBEKT HOBblE OrpaHnyYeHms ambo
CHATb C HErO OAHO MW HECKONbKO MMEOLLMXCSH OTrPaHUYEHNA.

3. [loABnnack BO3IMOXHOCTb MapameTpusaunm KoagduLmeHTa KOHUUECKON KPUBOW:
ecv Npw ee Co34aHnn/peaakTMpoBaHnK Obia BKIOYEH MapaMeTPUYECKNii pexnm, To
B JOKYMEHTE aBTOMaTUYeCK/ CO3aeTca NepeMeHHas, COOTBETCTBYHOLLASA
KO3OULIMEHTY, @ Ha CaMy KPMBYHO HaKaZblBaeTCA OrpaHuydeHmne Qukcupo8aHHsIU
ko3ppuyueHm. JancHenwan paboTta Begetca 06bIYHbIM 0OPa30OM: NepeEMEHHON
MO>HO 3aZaBaTb 3HaYEHWE ABHO WM C MOMOLLIO BbIPAXEHWA; MPU PesakTUpPOBaHNK
KpviBaa nepecrpavBaerca Tak, YTobbl 3a4aHHOe 3HaueHre KoahduLmeHTa
COXPAHANOC.

4. TosBnnacb BO3MOXHOCTb BblbOpa LWabaoHa Npu Co34aHNM acCoLMaTUBHOTO YepTexa
Mozenn. [lns 3Toro cnyxut cneupanbHas komanaa — Co3gatb YepTex no wabaoHy.
KHomka BbI30Ba KOMaHAbl pa3mMelleHa B VIHCTpyMeHTanbHOM 061acTn Ha MecTe
KHOMKW KomaHabl Co30ame Yepmex no Modesu (KoTopasa co3zaBana yeptex 6e3
Bbibopa wabnoHa). KomaHaa Co3dame Yepmex no Mode/iu NepenMeHoBaHa B
Co30ame YepmeXx v JOCTyMNHa B MeHO Ynpas/ieHue.

5. TlpoctaHoBKa pa3mMepa OT OTpe3ka A0 TOUKM B MapaMeTPUUECKOM peXnMe K AByM
napannenbHbIM OTpe3kaM aBTOMaTUUYEeCKW HakablBaeT Ha 3TV OTPE3KM OrpaHnYeHme
[apannensHocme.

6. O603HaueHVa LieHTpa B aCCOLMATMBHOM BUAE Ternepb GOPMUPYOTCA U ANA
OKPY>XHOCTEW, BO3HUKLUMX B pe3ynbTaTe NPOELIMPOBaHUSA MaccMBa — eCv Npwm
HacTpoVike BMAa CO34aHne 0603HaUeHUI LieHTpa BKAKOYEHO, a CO34aHne CeTok
LIeHTPOB OTKKOYEHO. PaHee Npu AaHHOM HaCTPOWKe OKPY>XXHOCTW, MOAYYEeHHble
MacCCMBOM, He MMenn 0603HaUYeHWI LIeHTPa.

7. Tlpv NPOCTaHOBKE NMHENHOTO pa3mepa MexAay OKPY>XHOCTAMW/AyraMu AOCTyMNeH
LOMNONHUTENbHbIV CNOCOb BbIbOpa BapmaHTa pa3mMepa — C MOMOLLLbIHO KHOMOK
nepebopa Ha NaHenn napameTpos.

Krnonkun nepebopa NoaBaaroTCs Takxke B KOMaHAe A8mopasmep, eCav B KauecTse
06BEKTOB yKa3aHbl OKPYXXHOCTW/AyTW.

8. YcnoBHOe nepeceveHve Tenepb MOXET ObITb CO34aHO AN MPAMBIX M LyrOBbIX OCEBbIX
JMHWI (paHee — TONIbKO AN OTPE3KOB, AYr W NX 3KBUANCTAHT).

PaboTa co cBoMcTBamMu U oTyeTamMmu

[opaboTaHa lNaHenb coctaBa 3aenns:

— [MosBrnacb BO3MOXHOCTb CBA3bIBAHNSA COCTABHOM YacTh C 0O0O3HAYEeHMEM
nos3numn, KOMMNOHEHTaM K TeJlaMI.
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- [obaBneH cneumanbHblin pexum otobpaxeHns MNaHenn coctaBa nsgeana — Ana
pPaboTbl CO COOPKON, MEROLLEN MCMONHEHMA. DTOT PEXMM MOXHO BKIHOUMUTD,
TONbKO ecnu B cbopke bonee 0AHOTO UCMONHEHWSA. B pexrmMe NCMONHEeHWI Ha
MaHenn cocTtaBa M34enns NoKasbIBarOTCA aHHble O COCTaBHbIX YaCTAX BCEX
MCMOJIHEHWNI, @ He TONbKO TekyLlero. [aa n3MeHeHns AOCTYMHbl CBOMCTBA
COCTaBHbIX YacTel HE3aBUCUMBbIX UCMONHEHUI.

- [losaBunacb BO3MOXHOCTb BblbOpa CTUAA cneumdrKaLmmn, CornacHoO KOTopoW
[ONMKeH oTobpaxaTbcs cocTaB n3genvs. OT ctuns cneumdukalmm 3aBUcUT Habop
pa3zenoB., B KOTOpble OOBEAMHAKOTCA COCTaBHble YacTK, a Takxke MopsAAoK 1X
COPTUPOBKM.

- [losBKnack BO3IMOXHOCTb CO3/aHNsA CCbIIKM B KaueCTBe 3HaYEHWs CBOMCTBA.
[locTynHo ans Takux CBOWCTB, kak Obo3HayeHue, HaumeHosaHue, Kod npodykyuu,
dammamm (pas3paboTaBLUero, MPOBEPUBLLETO W MpP.) U HEKOTOPbIX APYrX.

- TosBunacb BO3MOXHOCTb PefakTMpOBaHMA Ha [TaHesn cocTaBa M3enns 3HauyeHui
CBOWCTB, KOTOpPble Dbl CO34aHbl U3 MEPEMEHHbIX.

- [obaBneHo KOHTEKCTHOe MeHto Ans obnactn paboTbl ¢ gokymeHTamu. OHO
BbI3bIBAETCA HA AOKYMEHTAX CMCKa W COAEPXUT KOMaHAb! 406aBaeHNs/yaaneHus
AOKYMEHTa, Mepexosa K ero pefakTMpPOBaHWNIO, BKAKOUYEHMA/OTKAKOYEHMA
NPOCMOTPa LOKYMEHTa, a Takxke KOMaHAbl MOsyYeHUs 13 LOKYMEHTa CBOMCTB U
dopmara.

Pa6ota co cneuundukauymen

1. CTpoka c obLel YacTbto HaMMEHOBaHMA 414 TPYMMbl CTAHAAPTHBIX U3AEANN NN
MaTepu1anoB, MPUMEHEHHbIX MO OAHOMY M TOMY Xe JOKYMEHTY, Tenepb MOXeT ObiTb
co3jaHa B cneumdukaLMm aBToMaTMyeckm — C NOMOLLbIO KoMmaHabl Jobasume
obuwjee HaumeHogaHue. Ta KOMaHAa TakXe UCKAoYaeT ObLLYyHO YacTb U3
HavMeHOBaHWIM 0O6bEKTOB rpynMbl. [10/1b30BaTENL MOXET HACTPOUTL OTOBPaxXeHMe
3/1IeMEHTOB, COCTaBAAOLLIMX TEKCT OBLLEro HaMeHOBaHMA. YAaneHne CTpoku ¢ O6LWmMM
HavMeHOBaHVEM 13 creumduKaLmm BOCCTaHaBANBAET HAMMEHOBAHNA OOBHEKTOB
rpynmbl.

2. TlosBmnacb BO3IMOXHOCTb CO34aHuA B creumdurkaLmm cnelmanbHbiX 06beKToB ANS
3anncK JaHHbIX O 3aroToBkax. ObbeKT-3aroToBKa CBsi3aH C TEM OOBEKTOM, 3aroTOBKOW
KOTOPOro ABASAETCA, W BCerda pacrnofiaraetcs nocae Hero. [No3ToMy KOMaHZAy co34aHus
3aroTOBKM MOXHO BbI3BaTb TOJIbKO M3 KOHTEKCTHOTO MEHHO Y>Ke CYLLLeCTBYHOLLErO
6a30B0oro obbekTa (B NHOOOM pas3gene, kpome pasgena JokymeHmayus).

3. PepaktmpoBaHuve 06bekToB cneumdukaLmMm ¢ 3anoJHEHHOM NO WabaoHy TeKCTOBOW
YyacTbto — B pasgenax CmaHdapmHsie u3denus v Mamepuanel — ctano bonee
HarnAa4HbIM 1 yA06HbIM. B pexurmMe pesakTMpoBaHWs Takoro obbekTa nons wabaoHa
oTOOpaxaroTCH M AOCTYMHbI ANS BBOAA HEMOCPEACTBEHHO Ha [aHenn napameTpos.
PaHee n3MeHeHVe 3HauYeHu B NoNsAX WabnoHa BbIMOJHANOCH B CNELMaNbHOM
Ananore, Bbi3bIBaBLUEMCA ABOMHBIM LLEAYKOM Ha 06bekTe cneumdukaumm.

NmnopT n akcnopt

MNosBMAaCb BO3MOXHOCTb MMMNOpTa Mogenein popmata 3D XML.
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MpunoxeHus

1.  ObopydoeaHue: CaapHeie coeOuHeHuUs
- [Mpwunoxenne CeapHele coeduHeHUs NeperMeHOBaHO B HepasbeMHble coeQUHeHUs.
- [obaBneHbl cnepyrolime BO3MOXHOCTY:
— CO3/aHVe B TPEXMEPHOM MOAENN MPEPBLIBUCTbIX WAXMATHbIX CBAPHbIX LUBOB,

— BblpaBHMBaHWE Y4aCTKOB MPEPbIBUCTbIX CBAPHbIX LWBOB PAaBHOMEPHO MO
JJIVHE,

— MOCTPOEHME CBapHbIX LUBOB MO ABYM Habopam rpaHen.

- [opaboTaH npouecc NOCTPOEHMA CBaPHbIX LLIBOB:

- peann3oBaH aBTOBLIOOP CBapMBaeMbIx KOMMOHEHTOB B cnocobe 1o
mpaekmopuu: Tenepb BbIOMpParoTcs 06a KOMMOHEHTA, @ He TObKO TOT,
KOTOPOMY MPUHAANEXHUT yKa3aHHOe pebpo,

— peanr30BaHO aBTOMPOANEHWNE OAHOMMEHHbIX FPaHel NpU py4YHOM yKasaHuu
pebpa NpoANeHNs OAHOW N3 rpaHen,

— peann3oBaH PEXNM aBTOMPOAIEHMNA NPU YKa3zaHWM rpaHen B cnocobax
Mex0dy nosepxHocmamu v Mexdy Habopamu nogepxHocmeli 6e3 py4HOro
yKa3aHusa KPOMOK MPOANEHMA; MPOANEHME OCYLLECTBAAETCA NPU BEANYMHE
3a30pa He bonee AAMHbI KaTeTa CBapHOrO LWBa,

— peann30BaH aBTOBLIOOP yMONYaTeIbHOM Ha30BOW MAOCKOCTU ANA
Pa3MeLLEeHNA TMHNN-BBIHOCOK C 0BO3HAYEHMAMM CBAPHbIX LUBOB (BblIOMpaeTCs
OZHa M3 NIOCKOCTEN abCONOTHOW CUCTEMbBI KOOPAMHAT MOAENN).

- [obasneHa komaHaa Obpabomka caapHeix demasell. KomaHaa CTPOUT pa3aenky
MO MMEeRLLMMCA B MOZenn cOopKm CBapHbIM LWBaM. Passaenka co3zaetcs B AeTansx.
KomaHaa HaxoanT B cbopke LWBbI, KOTOpble coAep>kaT MHGOPMaLMIO O pa3aenke, 1
AeTanu, CBapmMBaeMble STUMW LUBAMM, 3aTeM B MOAXOAALLMX AeTansx CO34aeTcs
pasgeska.

- [lobasneHa komaHAa Pacyem cyMmMapHoU ONUHbLI U MACCsl HaN/ae1eHHo20
mamepuana ceapHsix wieos ¢ N2x. KomaHza paboTaeT B rpaduueckmx 4OKYMeHTax:
BbIMOJIHAET pacyeT CyMMapHOM ANMHbI U MacCbl HaNnaBAEHHOrO MaTepunana
CBapHbIx WBOB ¢ N2, a TakKe No3BO/IAET MPOCMOTPETb BCE 3a/jaHHble MapaMeTpbl,
BAMAOLLME Ha 3TOT pacuyer.

- [obaeneHa komaHza Kneegoe coeduHeHue. KomaHzaa paboTaeTt B MOAENAX:
HeobxoAMMO yKa3aTb CKAeMBaAEMbIE FPaHN MAN KOMMOHEHTbI 1 3a4aTb KNesALLui
mMatepuan u3 npunoxenuna Mamepuanel u CopmameHmel ons KOMIIAC, nocne
yero byayT onpeseneHbl KOHTaKTHbIE MAOLWAAKM (MecTa npuaeraHns, no KOTOPbIM
MPOM3BOANTCS CKIEUBAHME KOMMOHEHTOB), MOACYMTaHA MAOWAAb CKNEUBAHNSA W
Macca mMaTepuana. ITW AaHHble COXPaHAROTCSA B JOKYMeEHTe Kak CBOMCTBA, MX
MOXHO MCMONb30BaTh B OTUETax 1 NepejaBaTth B ApyrMe CUCTEMBI.

- WcnpaBneHbl HavAeHHble OWNOKN.

2. Basel u MexaHu4eckue nepedayu
- [lobaBneH pacyeT Ha MPOYHOCTb M AOATOBEUYHOCTb A5 MNaHETAPHOW Nepesayn.

- [lpn NOCTPOEHUN KONbLIEBbIX OTBEPCTUIA 0OaBNEH BbIOOP AMAaMETPOB OTBEPCTUIA
13 pAJOB OTBEPCTUIN NOZ KpenexXHble Aetann no [OCT 11284-75.
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= B umavHapumyeckmx ctyneHsax paclumpeHbl BO3MOXHOCTM MO MOCTPOEHWHO
3/1EMEHTOB C TOPLOB. PaHee 6bin AOCTYMNHbI «dacka» W «rantenb» (GakTmyecku
ABNABLUAACA «CKPYrNeHneM»), Tenepb — «packa», «CKPyrneHne» 1 «rantenb».
[anTenb NPUMEHAETCA Kak CKPYraeHne, MOCTPOEHHOE PajnycoM nepexosa ¢
AMameTpa CTyneHu Ha APYron AMaMeTp UM COCEAHHOO CTyMeHb.

- [lns Bcex pe3bb oNTMMM3NPOBAHO NOCTPOEHME HacoK.

- [na meTpuyeckmnx pesbb M3mMeHeH anroputm Bbibopa npoTouku. Mpu
HEBO3MOXHOCTN MOCTPOEHMNS MONHOPA3MEPHOM MPOTOUKM CTPOUTCA y3Kas.

— [1nda pe3bb0BbIX LEHTPOBbIX OTBEPCTUIN MPeayCMOTPEH BbIOOP BapuaHTa C NeBOW
pe3bbou.

- ,ﬂ,ﬂﬂ BapnaHTOB KOHCI)MI'ypaLI‘l/Il/I «ectepeH» peasin3doBaHa BO3MOXHOCTb 3a4aHNA
«CTEHKWN» O,ﬂ,MHaKOBOVI TONLWNHDbI.

- [na kaxgon 2D-moaenn moryT 6bITb 3aZaHbl CBOM MapaMeTPbl LUTPUXOBKW: CTUb
(MeTann, HemeTann), yron u war.

- B anemeHTe «MecTo nog yCTaHOBKY KPYrioW WWANLEBOW Frakm 1 CTOMOPHOM
MHOronanyaTon warbbl» fobaBneH BbIGOP CTaHAAPTOB Ha KPYrible LUANLEBbIE
raku 1 CTOMOPHbIE MHOroAaN4YaTon Warbbl. MoxeT npumMeraTteea kak FTOCT, Tak v
DIN.

- Peann3oBaHbl pacyeTbl U MOCTPOEHME LLKUBOB MIOCKOPEMEHHOW Mepesayn.

— B weBpoHHbIX 3ybuaThix Nepesayax peanrsoBaHa BO3MOXHOCTb 3aaTb
OTHOCUTE/NIbHOE YTI0BOE CMELLLEHNE NONOXEHWS 3yObeB NONYLLEBPOHOB Ha
MOJIOBMHY OKPY>KHOTO Luara. 9TO MNO3BOAET MNOBbICUTbL MAABHOCTb PabOoTbl TakMX
nepezau.

- [lpwu pacyete LMAMHAPUYECKMX 3ybUaTbiX Nepesay BHELLHETO 3aLenieHns MOXHO
3aZaTb NapaMeTpbl YePHOBbIX YePBAUHbIX Gpe3 Noj 3yOoLLEeBMHIOBaHWE UK
3ybownndosanme. MNpn 3agaHnm NapaMeTpoB BbIMOAHAETCA aBTOMATUYECKMI
BW3YyabHbI KOHTPO/b FEOMETPUN MHCTPYMEHTA. B AanbHelLleM 3aaHHble
napameTpbl YePHOBbIX GPe3 YUNTLIBAOTCA B TEOMETPUYECKOM pacyeTe 1 pacdeTte
nepesayv Ha NPOYHOCTb U AOATOBEYHOCTb.

3. MexaHuka: AHumayus
- TosBunack BO3MOXHOCTb BbIbOpa MecCTa CoxpaHeHus Buaeodainna
BOCNPOM3BEAEHMA; PaHEE NPUNOXKEHME aBTOMATUYECKN MbITaNOCh COXPaHUTD
Buaeodarin B katanor ¢ 3D-mozenbro, UTo NPUBOAMAO K COOAM B Cydae, Koraa
MOZenb pacnoaaranachb B Katanore, 3anpeLeHHOM And 3anmcy (Hanpumep,
noananka \Samples rnasHon nankn KOMIAC-3D).
- [opabotaHa CnpaBoyHasa cuctema.
- VicnpaBneHbl HekOTOpble OLWMOKY, BbISIBNEHHbIE B MPOLLecce SKCrayaTaLmm.
4. KoHeepmop ECAD — KOMIIAC

- JlobaBneHa BO3MOXHOCTb HaNONHATb CBONCTBaMK 13 BOM-dainna KOMNOHEHTI
3D-cbopkm neyaTHOM NaaThl, CKOHBEPTUPOBAHHOM 13 popmaTta STEP 6a3oBbIM
dyHkumoHanom KOMITAC-3D. lNMocne koHBepTaumm ns ¢opmata STEP Heobxoammo
3anyctutb TekctoBbli KOHBepTOP ECAD — KOMITAC, BbINOAHWUTE CTaHAAPTHBbIN
Habop AEeNCTBUNIA C HUM, UCMOb3YyeMbIA Npu paboTe ¢ 3D-KOHBEPTOPOM, M CO3AaTb
Ceolicmea komnoHeHmMo8s. O6s3aTenbHoOe TpeboBaHMe K KOMIOHEHTaM COOPKY,
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nonyyeHHon n3 ¢opmata STEP: 3HaueHnem corictBa «O603HauUeHME» Nau
«HanMeHoBaHMe» KOMMOHEHTa A0KHO ObITb [03MLMOHHOe 0603HauYeHme
komnoHeHTa B ECAD-cucreme (Hanpumep, XT2 nan R12).
- [JopabotaHa CnpaBo4yHas cmcrtema.
- WcnpaBneHbl HeKOTOPbIE OLINMOKK, BbIIBAEHHbIE B MPOLIeCCe SKCryaTaLmm.
5. Ob6opydoeaHue: Kabesnu u xaymel

- [lobaBneHa BO3MOXHOCTb pa3MeLLaTb 31eKTpu4eckne KOMMOHEHTbI U34enna
(Kpome HenocpeACcTBEHHO KOMMOHEHTOB XryToB/kabenen) Ha NF06OM ypoBHe
BJIOXXEHHOCTWN COOPKM. PaHee anekTpnyeckme KOMMNOHEHTbI MOV HAaXO4MTbCA
TONbKO Ha MEPBOM YPOBHE BIOXKEHHOCTM.

- [lopaboTaHa BO3MOXHOCTb novcka danna 3D-moaenv KOMNOHEHTa, e B
obmeHHoM XML-danne B none Path3Dmodel BBeaeH NosHbIN NyTb K Gainny ¢
MNCNONb30BaHMEM CUMBOAA «/».

- [obaBneHa BO3IMOXHOCTb aBTOMATUYECKM COMOCTaBAATb LiBET MPOBOAZ,
yKa3saHHbIi B 0bmeHHOM XML-daline, ¢ uBeTom NpoBoja B dane LBETOB
npunoxenus (cable3D_colours.loa), 4To NO3BONAET aBTOMATUUECKM Ha3Ha4aTb LBET
Teny NpoBOAa B cObopke XryTa.

- [obaBneHa BO3MOXHOCTb aBTOMATMYECKMN 3aN0NHATL Nofe HaKkoHeYyHUKU B
«Tabanue coeaHeHUI» AaHHbIMK 13 B 0bMeHHOro XML-darina, ecan B KOMIMAC-
DNeKTPUK AN COeANHEHNS yxKe Oblin Ha3HaueHbl HaKkoHeYHUKU; 3TO No3BoaseT
aBTOMaTMyeckmn J0baBNATb HakoHeYHUKU B CneLmduKaLmio Ha XryT/kabenb.

- PeanuzoBaH aBTOMatTMYeCKMI NOAOOP «BAMXKANLLMX» CMIANHOB-TPAEKTOPUI Npu
MOZAEeNNpPOBaHMM XryTa/kabena ¢ NCNoAb30BaHVMEM KOMaHZAbl Ykazame mMapuipym.
Mpw ykazaHum KpmBbIx «CBA3b» NPUNOXKEHNE NOAOMPAET LLeNoYKy CNAaMHOB-
TpaekTopwui, Hanbonee BAN3KMX K HaYaNbHbIM U KOHEUYHbIM TOUKaM YKa3aHHbIX
«CBaA3en». CNNCOoK TPaeKTOPUI MOXHO OTPeAakTMPOBaThL BPYUHYHO.

- B «Tabauue coeamHeHni» no komaHae Jobasume — [TokoHMakmHele
coeduHeHus 106aBneHa Onuma aBTOMaTUYeCKOro A0b6aBAEHNA COEANHEHNIA MEXAY
ABYMSA KOMMOHEHTaMM MO OMHAKOBbIM HOMEpPaM KOHTaKTOB; paHee 3T0 Oblo
BO3MOXHO TOJIbKO ANS OAHONUMEHHbIX LIEMEN.

- [losBunack cneumanbHaa KOMaHAa And MOBOPOTA 3BEHLEB Pa3BEPTKM
Xryta/kabens — llogsepHymb 8emku passepmku B MeHto NpunoxeHuns Paboma co
Xeymamu. CHavana Hy>XHO BblbpaTb TOUKY, BOKPYI KOTOPOW HEOHXOAMMO
MOBEpPHYTb 3BEHO, 3aTeM BbIOpaTb CamMO 3BEHO, BBECTM Yro/l MOBOPOTA B rpasgycax
M HaxaTb KHoMKy losepHymeo.

- [opabotaHa CnpaBoyHasa cmuctema.

- VicnpaBneHbl HekOTOpble OLIMOKY, BbISIBNEHHbIE B MPOLLecce 3KCnayaTaLmm.

N3meHeHne KomnaekTa NnocTaBku

1. B KOMMNeKT NocTaBkM BKIKOUEHbI NpunoxeHns CmaHoapmHsie M30enus ons
KOMIIAC v Mamepuanel u CopmameHmel 015 KOMIIAC. OHu 3ameHsaroT
npunoxenna CmaHoapmHsie usdeaus v Mamepuanel u CopmameHmMel, B CBA3W C YeEM
yKa3aHHble NPUIOXKEHWS U3 KOMIMIEKTA NMOCTAaBKN UCKNFOYEHDI.

[nsa paboTbl C NPUAOXEHNAMYM TPebYOTCA OTAENBHO OMAaYMBaEMbIE ULIEH3UN.
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2. B KoMnnekT nocTtaBkM BKAKOUEHO npunaoxXeHne nOKpblmUH.

MpunoxeHne NpesHasHayYeHo A8 MOAEAMPOBAHNA MOKPbITUA B AeTaan Uan cbopke.
Matepwanbl NOKPbITUA BbIOMpPatoTCA 13 NpuaoxeHna Mamepuanel u CopmameHmel
ons KOMIAC.

MpesycMOTPeHO ABa Cnocoba HaHeCceHUs MOKPbITUS: yKa3aHne NoKpbIBaeMbIX
rpaHein/Ten nMbo, HA0bOPOT, O6BEKTOB, KOTOPbIE He MOKPbIBArOTCA. KOHTaKTHbIE
naoLWazaky (MecTa, rae AeTanun KacaroTcsa Apyr Apyra U He NMOKpPbIBArOTCA) MOTYT HbITh
aBTOMaTUUECKM UCKNFOUEHBI.

Mocne 3aaaHNs TOAWMHBI MOKPLITUS PAaCCUMUTLIBAOTCA MAOLLAAb U Macca NMOKPbITUS.
DTV AaHHble COXPaHAKOTCA B CBONCTBaX 0bbekTa [Tokpsimue (LOCTYNHO AnA nepejayun
B ApYyrne cuctembl).

Ans pabotsl ¢ npunoxeHnem Mokpelmus TpebyeTcs OTAENbHO OniadMBaemMas
JNLIEH3NS.

3. B komnaekT nocraBku BKAKOUEHO npunoxeHne ObopydosaHue: Cucmemel
8eHMUAIAYUU, NpesHa3HaUeHHOe ANA NOCTPOEHMSA PA3BETBIEHHbIX BEHTUAALMOHHbIX
CUCTEM.

HOCTpoeHl/Ie CNCTeM BEHTUIALMN OCYLLECTBAAETCA Ha OCHOBE cTUnen.

CTnNb CUCTEMBI BEHTUAALMN — Habop NapamMeTpoB NPAMOro yyacTka BO3/yXOBOZOB ¥
3/1IeMEHTOB BETB/IEHWNI 1 MOBOPOTOB, CO3/aBaeMblx aBTOMaTMyecku. Jn1s NoBOpOTOB
MNPAMOYrONbHbIX CEYEHUI YUNTLIBAETCA OPUEHTALMSA: TOPU3OHTaNbHAA U
BepTVKabHas. B cTMne MOXHO yKa3aTb MakCUManbHY AANHY NMPAMOro yyacTka
BO34yx0Boza. [1py HaNMUMM 3HaUEHNA MaKCUMaNbHOW ANMHbI ANNHHBIA BO3JYXOBO/
pa3burBaeTca Ha y4acTku

B cTvne BO3MOXHO yka3aTb 06paboTky Topua dnaHuem. MNpu Bbibope "C obpaboTkon”
dnaHew, BM3yanmnsmpyeTca B MOAENN.

B cTune MOXHO yKa3aTb KpeneXHble 31eMeHTbI AN COeANHEHNS BO34yXOBOLOB
MeXay COBOM 1 C aneMeHTaMn BeHTUAALMK. KOAnyecTBo HeOOXOAMMOro Kpenexa Ha
cnctemy ByaeT MoACUYMTAaHO aBTOMATUYECKM.

Mpodurab BO3ayx0BOAA MOXET HbIThb BbibpaH 13 npuaoxeHus Mamepuasnsi u
CopmameHmel 018 KOMIIAC. SneMeHTbl BO34yXOBOAA BbIOMPAKOTCA N3 MPUIOXKEHMUSA
CmaHdapmHsie U30enus ons KOMIIAC.

CrcTema BEHTUNALMM MOXET oTobpaxaTtbca B [epeBe MOAENN Kak CaMOCTOATENbHbIN
06beKT UK Kak Habop 31eMeHTOB.

[locTynHa BCTaBKa 31eMeHTOB 13 darina.

Ansa pabotsl ¢ npunoxerHnem ObopydosaHue: Cucmemsl 8eHMuUAAYUU TpebyeTtcs
OTZAENbHO OMaaYMBaemMas IMLEeH3NA.

4. B KOMMNAEKT NOCTaBKM BKIHOUEHO MpUaoXeHWe PazbemMHble COeOUHEeHUs,
nossonstoLee GOpMMPOBaTh 1 pasmMeLLaTtb B cOopke Habop KpenexXHbIX 31eMeHTOB
13 npunoxenna CmaHoapmHsie U30enus ons KOMIAC.

MpunoxeHne PazbeMHble coeQUHeHUs BKOYAET TPW KOMaHZbl, J0baBasaoLL e
pa3nyHble Habopbl 31EMEHTOB:

- bo/imoesoe coeduHeHue — Habop 13 60ATa, Wanb u raex.

- BuHmMosoe coeduHeHue — Habop m3 BMHTa, LWalb 1 raexk.
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- LWadb6bi/2aliku 08 coeduHeHUs — Habop 13 Wwaib 1 raexk.

Ansa paboTbl ¢ NpunoxeHnem PazbeMHble coeuHeHUs TpebyeTcs OTAENbHO
onjayvBaeMas JMLEH3MS.

5. W3 komnnekTa noctaBkm UckatoueHbl Katanor obopyaosarus 1 Katanor
MEeTaNNIOKOHCTPYKLIMI, MCMONb30BaBLIMECS B NpunoxeHusx ObopydosaHue: Tpybonpoeodsi v
O6opydosaHue: MemannokoHcmpykyuu. ICTOUHMKAMW JaHHBIX A8 HUX TEMEPb ABASHOTCA
TOAbKO NpunoxerHus CmaHdapmHele U30enus a1 KOMIAC v Mamepuansi u
CopmameHmel 015 KOMIAC.

OTtanumna sepcum 21 ot Bepcum 20

Obuwee

1. MNapameTpbl HOBbIX JOKYMEHTOB Ternepb XPaHATCS B LWaboHaxX AOKYMEHTOB
COOTBETCTBYHOLLMX TMMOB. Bknaaka HoBble JOKYMEHTbI HAaCTPOEYHOro Ananora
ynpasaHeHa. [lna nameHeHns kakoro-nmbo napametpa obbekTa v JOKyMeHTa B
Le/IOM HeOBXOAMMO M3MEHNTb 3TOT NapaMeTp B Gparne wabnoHa AOKyMeHTa
COOTBETCTBYHOLLErO TUMA.

B meHto ®aitn fobaBneHa KOMaHAa COXpaHeHWs AOKYyMeHTa B BUAe LWabnoHa.
BeeseHa LiBeTOBas MHAMKALMA paboTbl ¢ GanioM WabaoHa.

2. Cnncok HabopoB MHCTPYMEHTaIbHbIX MaHeNen MOXeT pacnonaratbCa He TONbKO B
Hayane VIHCTpyMeHTanbHOW 061aCcTK, HO TakXe y EBOV UM NPABOWN rPaHMLLbl OKHA
KOMIMAC-3D. lMpenmyLyectBa Takoro nosoXeHns: 0CBOOOXAEHNE MeCTa B
NHCcTpyMeHTanbHOM 06nacTm 1 oTobpakeHne NOAHOro CnmMcka Habopos
MHCTPYMEHTaIbHbIX NaHeneu (B MIHCTpyMeHTanbHOM 061acTh yMeLLaeTca AuLb
HEeCKOIbKO MePBbIX MYHKTOB CAMCKA U A9 AOCTYNa K OCTalbHbIM MyHKTaM ero
HeobXoAMMO PacKpbIBaTh).

3. [obaBneHa BO3MOXHOCTb BbIOOpa pa3genvrtens Leaomn n ApobHoM Yactu B
AEeCATUUHBIX APObAX: 3anATas uan Touka. Hactporka NnpuMeHseTcsa K pa3MepHbIM
HaAMMCAM, a TakXKe CCbIIKaM Ha 3HaYeHMsA CBOMCTB (B OTUETaX, TEXHNYECKMX
TpeboBaHuAX 1 4p.).

4. [obaBneHa BO3MOXHOCTb aBTOMaTn4eckon cMeHbl TeMbl KOMTAC-3D npu cmeHe
Tembl Windows ¢ TeMHoOM Ha cBeTayto 1 HaobopoT (ana Windows 10 u 11).

5. VI3meHeH dpopmaT cnpaBOYHOM CUCTEMbI: TEMEPb €€ Pa3jeNbl OTKPbIBAOTCA B
bpay3epe.

6. OrpaHunyeHa BO3MOXHOCTb Mcnonb3oBaHma TexHonornm OLE (Object Linking and
Embedding): ctano HepgoctynHo co3aaHne OLE-BctaBok B KOMIAC-a0KyMeEHTax.
KOMMAC-gokymeHTbl ¢ OLE-BCTaBkamu, co3faHHble B NPeblAyLLnX BEPCUAX,
OTKPbIBArOTCH, OTOOPaxatoTCa, neyvaTaroTcs U SKCMOPTUPYHOTCA 0ObIUHBIM 0OPa3oM.
BcTaBkM MOXXHO BbIAeNATb, KOMMPOBATh, NepemMeLLaTh, YA4anaTb, HO KOMaHZbl OTKPbITUA
M PeLaKTMPOBAHWSA BCTAaBNEHHbIX JOKYMEHTOB OTCYTCTBYHOT. [114 BCTAaBOK, MMEBLLINX
CBA3b C MCTOYHNKOM, MONCK PanNa-nCcToOUHMKa He MPON3BOANTCA.
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TpexmepHoe MogennpoBaHue

1. PacwwupeHa QyHKLMOHANbHOCTb NMHEMYATbIX MOBEPXHOCTEN:
- HoBble KOMaHAbl NOCTPOEHMSA AMHENYATbIX MOBEPXHOCTEN:

— JInHeuaTas NOBEPXHOCTb MO KPUBOM M HanpaBAEHUIO — CO3/aeT MOBEPXHOCTb,
NoNyYaeMyto ABUXKEHVEM MPAMOANHENHOW 0b6pa3yroLLen BAOb 3a4aHHON
KpmBon. OpureHTauma obpasyroLLen B KaxXA0W TOUKe KPUBOW onpeaenseTcs
yKa3aHHbIM MPAMOIMHENHBIM OOBEKTOM.

— JIuHenyatas NoBePXHOCTb MO KPMBOMW U MOBEPXHOCTN — CO34aeT MOBEPXHOCTb,
noNyYaeMyto ABUXKEHWEM MPAMOANHEHON 0bpa3yroLLe BAOb 3a4aHHON
KpuBon. OpureHTauma obpasyroLLen B KaxXA0W TOUKe KPUBOW OnpeaenseTcs
HanpaB/ieHWEM HOPMaN K YKa3aHHOW MOBEPXHOCTY.

— JInHenyatas NOBEPXHOCTb MO KPMBOM C KacaHMEM K MOBEPXHOCTU — CO34aeT
MOBEPXHOCTb, MOJNYYaEMYHO ABUXKEHMEM MPAMOAMHENHOW 0bpasyroLLen BAO b
3azaHHoM kpmBoW. OpureHTaLma 0bpasytoLLel B KaxX40M TOUKe KPUBOW
ONpesenseTcs HanpasaeHEM KacaTeNbHOW K yKa3aHHOW MOBEPXHOCTW.

— JInHenvaTas NOBEPXHOCTb MO ABYM NMOBEPXHOCTAM — CO3JaeT MOBEPXHOCTb,
NONyYaeEMYHO ABWXEHNEM NPAMOANHENHOW 0OPa3yHOLLEN, KacaTeNbHOW K ABYM
yKa3aHHbIM MOBEPXHOCTAM.

— YcoBepLueHCTBOBaHME KOMaHAbl JInHenuyarasa NnoBePXHOCTb MO ABYM KPWBbIM:

— [lo6aBneHa BO3MOXHOCTb YNPaBAATb MONOXEHVNEM OTPE3Ka, ABUXEHME KOTOPOro
MO HanpaBAAroLMM 0BpasyeT MOBEPXHOCT!

— MO AJIMHE HaNpPaB/AOLWMX — OTPE30K ABMXKETCA TaK, UTO B KaXKA0M
MONOXEHNWN €ro KOHLLbl OTCEKAOT OT HaMPaBAAOLLMX YHACTKM,
MPONOPUMOHaNbHbIE ANMHAM HAaNPaBAAFOLLMX,

- napannenbHo camoMy cebe — B NepBOHaYabLHOM MOJIOXKEHUN OTPE30K
pacnonaraeTcs B MA0CKOCTW, NePNeHANKYNAPHOM 3a4aHHOMY
NPAMOAMHENHOMY OOBEKTY, 1 BO BPEMSA ABMXEHWSA OCTaeTCs NapanneneH
3TOMY MOJIOXEHMIO,

— M0 0CEBOM JIMHUU — B KaXAOM MOJIOXKEHUM OTPE30K HaxOAUTCA B MIOCKOCTY,
NepneHAMKYNSPHOM 3a[aHHON OCEBOWN MHUK (KPUBOW MPOU3BOJIbHOWN
dopmbl).

- BkatoueHmne/oTktoueHne pa3breHns NoBEPXHOCTM Ha rpaHn pebpamu,
BbIXOZALLMMMN N3 BEPLUMH HAMPaBAAOLLMX.

2. [obaBneHa BO3MOXHOCTb CO3JaHNSA B MOAENN KPUBbLIX KOHUYECKOTO CeYeHNs.
[locTynHbl cneayrowme cnocobbl MOCTPOEHNS (pean3oBaHbl OTAENbHbIMM
KOMaHAamm):

- MO TpeM BepLUMHaM TPEYroNbHUKA U ANCKPUMUHAHTY,

= MO TpeM BepLuMHaM TPEYroNbHMKA 1 TOUKE Ha KPUBOM,

= MO HayaNbHOWM N KOHEYHOW TOYKaM, KacaTeNbHbIM B HUX U AUCKPUMUHAHTY,
= MO HaYaNbHOWM N KOHEYHOW TOYKaM, KacaTeslbHbIM B HMUX TOUKE Ha KPUBOW.

3. B cbopke MOXHO caenatb noacbopky t0bOro ypoBHA NOABMXKHOW, T.e. pa3peLumnTb
B3aMMHOe nepemelLieHne ee KOMMOHEHTOB. PaHee B cHopke MOXHO Hb110
nepemMeLLaTb NOACHOPKY LLENAMKOM, HO HE KOMMOHEHTbI BHYTPY Hee.
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Mpw NepemMeLLeH KOMMOHEHTOB MOABMXHON MOACOOPKM YUUTLIBAKOTCA HE TOBKO
COMpPSAXeHMs, CBA3bIBAOLLIME KOMMOHEHTbI MOACO0PKN APYT C APYrOM, HO U
COMPSXEHMSA, CBA3bIBAKOLLME UX C OCTa/IbHbIMU KOMMOHEHTaMu coopku. To ecTb, C
MOMOLLbHO CONMPSAXEHMIA MOACOOPKM MOTYT ObITb Pa3MeLLeHbI Tak, YTO MUX
KOHCTPYKTMBHO MOABWXHbIE YacTW 3aiMyT B COOpKe MONOXEHME, OTAUYHOE OT
NONOXeHNA B Gaitne-ncTouHnke NoacOopKM.

3a cyeT NOABMXHOCTN KOMMOHEHTOB BHYTPW MNOACOOPOK YNpoLLaeTcs npouecc
co34aHna cbopoYHON Moaenn (MPUAAHMA ee YaCTAM HY>KHOTO MONOXEHMS,
COMPAXEHMNA CO CMEXHbBIMW KOMMOHEHTaMM), a TakKe NOABAAETCS BO3MOXHOCTb
MMUTUPOBATb PabOTY NPOEKTUPYEMOrO MexaHW3Ma C LieIbko KOHTPOASA UK
AEeMOHCTpaLMK.

4. TlosBnnacb BOIMOXHOCTb BBOAA HAAMMUCEN M TabaML, B TPEXMEPHbIX MOAENSX.
Haznuce/Tabnnua pacnonaraetcs napannenbHo ykasaHHOM MAOCKOCTM M MOXKET ObiTh
COOTHeCeHa C NPOW3BOJILHO BblIOPaHHbLIMK 0H6beKTaMK MOAENN.

5. [lopaboTaHbl TexHUueckre TpeboBaHMA B MOAENN: TeNepb OHWM OTOBpaxxaroTca 1
MOTYT peAakTMpOBaTbCA HEMOCPEACTBEHHO B rpadunyeckon obnactu. MNonb3osatens
MOXeT 3a/aTb LUMPUHY 061aCTV TEXHUYECKNX TpebOBaHMIM 1 BbIOPaTh 1X
pa3MeLLEeHNe: B BEPXHEM WV HUXKHEM MPaBOM Yriy okHa. Kpome Toro, TexHnyeckme
TpeboBaHWA NpeacTaBieHbl kKak 06bekT B [lepeBe MOAENM, UTO MO3BOAAET YNPaBAATb
VX OTOBpaxeHnem B OkHe. BO3MOXHOCTb paboTbl € TeEXHUYECKnMY TpebOoBaHMAMM Ha
OTZAENbHOW BKNAZAKE MO-MPEXHEMY AOCTYMHa.

6. [lpw HacTporike BCTaBkM NoACOOPKM B COOPKY MOXHO BblbpaTh, kKak noAcbopka
AOMKHA oTobpaxaTbea B cneumndukaLmm cbopku:
- KaK cbopoyHas earHuLLa — B cneumdukaumm coopkm byaet oanH obbekT,
COOTBETCTBYHOLLMI MOACOOPKE,
=~ WM Kak Habop COCTaBHbIX YacTel — BMeCTO 06bekTa, COOTBETCTBYHOLLErO
noacbopke, cneundukaums cbopkm byaeT cogepxatb 06bekTbl, COOTBETCTBYHOLLME
KOMMOHEHTaM, KOTOpble HaXOAATCA B MOACOOPKE Ha MEPBOM YPOBHE.

7. PeannsoBaHa HOBaA KOMaHZa NOCTPOEHMA MPOCTPAHCTBEHHbIX KPMBbBIX —
MemacnnatiiH. OHa co34aeT KpMBYHO C BbICOKMM MOPSAAKOM T1aAKOCTM M MAABHbIM
M3MEHEeHNeM KpUBM3HbI. MeTtacnnarH cTponTca Ha Ha3se XxapakTepmucTuyeckom
JIOMaHOM 1N MOXeT NPOXOANTb MMBO Yepes ee BepLUMHbI, MO0 KacaTenbHo K ee
CerMeHTam.

8. [na npeacraBnerna B KOMITAC-3D ncXoAHbIX TPUAHTYAALMOHHbBIX/TECCENALMOHHbIX
[aHHbIX (CKaHMPOBaHWe 1 T.4.) Tenepb UCMOMb3yeTCA CneLmanbHbI NOIU2OHAAbHbI
0bvekm. PaboTa ¢ Taknm 06bekTOM TpebyeT HAMHOrO MeHblLE PECYPCOB KOMMbrOTEPA
MO CPaBHEHWIO C TOYHOM reoMeTpUer, MPUMEHABLUENCSA ANA NPeACTaBAEHNS STUX
[aHHbIX paHee:

- vMnopT un3 dpannos ¢opmatos STL n JT nponcxoant BbicTpee n notpebnseT MeHbLLE
onepaTBHOW NaMATH,

—  YCKOPAKOTCA CABUT M MOBOPOT Npu paboTe C MOAENbIO,

- daln MoAenn nMeeT MeHbLUNN O6BbEM.

Taknm 0bpa3om, Tenepb MOXHO BbICTPO MMNOPTUPOBATL Pe3Y IbTaTbl CKAHUPOBAHWS,

xpaHsawmeca B STL-paine, 1 nCNonb30BaTb MOAYYEHHbIE MONNTOHAAbHbIE OOBEKTbI
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10.

1.

12.

13.

14.

15.

16.

KaK OKpy>XeHWe NMpu co3jaHum HOBOM Moaenu. JocTynHa npuBs3Ka K BepLUMHaM
NOAMTOHaNbHOrO O6bEKTa MPW BbINMOAHEHNN U3MEPEHWI N MPOCTAHOBKE Pa3MepOB.

MoAnroHanbHbli 06BEKT MOXHO MOYUYNTb HE TOAbKO NyTem yTeHuns 13 dopmatos STL
n JT, HO 1 nyTem Npeobpa3oBaHNs TeNa UAM MOBEPXHOCTU.

Mpyn HEOHXOAMMOCTM MONNTOHABbHBIA OOBEKT MOXHO NPeobpa3oBaTh B TOUHYHO
reoMeTpmo — Tes0 UM NMOBEPXHOCTb.

[lopaboTtaHa komaHaa MacwmabuposaHue. B Heli NosaBuUAVCh caeaytoLme

BO3MOXHOCTU:

- MacwTtabupoBaHme KPUBbIX K TOUEK, B TOM uncie pebep 1 BepluvH (paHee
MacCLITabnpoBaanCb TONbKO Tena 1 MOBEPXHOCTW),

— 3afaHue pasHbiX KO3OOULIMEHTOB MaCLUTabMPOBaHMA MO OCAM CUCTEMbI
KOOpAMHaT,

- [ANS TeN 1 NOBEPXHOCTEN — COXPaHeHWe KOMUIM NCXOAHbIX OO6BEKTOB, A8 KPUBbIX
N TOYEK — CKPbITUE UCXOAHbIX OOBEKTOB;

- MaclwTabmpoBaHMe HECKObKMX OOBEKTOB (B TOM UYMCAE PA3HOTUMHBIX) 3@ OAMH
BbI3OB KOMaHJbl.

Mpwv BbINOAHEHWM ByneBOV onepaumm AOCTYNHO CO3AaHNE KOMUM yYaCTBYHOLLMX B
Hen Ten. Takum 06pa3oM, B MOZENN MOXHO MOAY4YMTb pe3yabTaT byneBon onepauum
W COXPaHWTb FrEOMETPUHO UCXOAHBIX Te.

MoABMACA HOBbI CNOCO6 MOCTPOEHUS CKPYTAEHMA C MepeMEHHbIM PaAMyCOM — MO
rpaHNYHOM KpMBOW. ocne ykasaHWa rPaHNYHON KPUBOW PaanycC CKPYrieHus B
KaXZz0oW Touke pebpa paccumTbiBaeTCa Tak, YTOObI yka3aHHaa KprBas ABiAnach
rpaHMLEer NOBEPXHOCTM CKPYTNEHWS.

Ecan mozenb MMeeT HeCKONbKO NCNONHEHUI, TO B npouecce anasﬂeHue CB8A3AHHbIMU
uepmeXxamMmu MOXHO yKasaTb AN1A KaXXA0ro 4yeprtexXa, C KakKnMnN MMEHHO NMCMNOJHEHNAMMN
OH cBA3aH. [1o YMOJTHaHNIO YePTEX CBA3bIBAETCA CO BCEMUN UCTIOJIHEHNAMKW MOLENN.

[opaboTaHo conpsxeHne Ha paccmosiHUU: Npu ero HaoXeHNM MOXHO 3aaTb He
TONbKO KOHKPETHOE 3HaueHmne pacCcTosHMs Mexay o6bekTamu, HO 1 AManasoH, B
KOTOPOM 3TO 3HaUYEHME MOXET HAXOANTLCA.

HoBbln cnocob 3agaHns GOpMbl KPUBOW B CEYEHUWN ANA MOBEPXHOCTM KOHUYECKOTO
ceyeHna — MuHUMyM HanpsxxeHus. MNpy NCNONb30BaHWK 3TOro cnocoba Ans
KOHUYECKNX KPVBbIX B CEYEHMAX MOBEPXHOCTM aBTOMAaTMYECKN NOABMpPaeTCa Takom
MHXEHEPHbIA ANCKPUMMHAHT, MPWY KOTOPOM MHTErpasbHOE 3HaUYeHNe KPUBU3HBI
KPVBOW MUHMMaNbHO.

YnydweHa komaHaa lNpodieHue nogepxHOCMU: NosBMAACk BO3MOXHOCTb MPOANEHNSA
MHOrFOrpaHHOW NOBEPXHOCTM 3@ ee rpaHuLly, COCTOALLYIO 13 pebep COCeAHNX rpaHen.
PaHee 3a OAMH BbI30B KOMaHZbl MOXHO ObINI0 NPOANTL WL OAHY FPaHb, @ rpaHnLa
MOr/1a COCTOATb TONbKO M3 pebep 3TOM rpaHu.

[lopaboTaH npouecc co3aaHna dacku:

- MNosABWAACh BO3MOXHOCTb ABHOIO BKAKOUEHMA Cpe3a yraa, T.e. 0bpa3oBaHMA Ha ero
MecTe MJI0CKOM TPeYroabHOW rpanm (paHee cnocob 0bpaboTkm yraa — Cco Cpe3om
nnn 6e3 — BblIbMpPaNcs aBTOMaTUYECKM B 3aBUCUMOCTM OT COCTOAHUS onummn 1o
kacamesibHoiM pebpam);
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- MNOsBWAACh BO3MOXHOCTb OCTaHOBKM $ackm B 3aZ@HHbIX TOUKaX, T.e. MOCTPOEHWS
dacky Ha BbIOpaHHOW Nob30BaTeNeM YacTu pebpa — aHaNOrMUYHO TOMY, Kak 3TO
MOXHO caenatb B komaHae CkpyaieHue.

17. OTtBepcTme/BbIpe3 B IMCTOBOM TeNle MOXHO CO34aBaTb C MEPNEHAVKYNAPHOM
KPOMKOW, T.e. C BOKOBbIMM FrpaHAMM Takon GOPMbI, UTOObI Ha pPa3BepTKe OHW ObIIK
nepneHAMKYASPHbI MIOCKOCTU NCTA.

18. le/l BblAENEHNN 0b603HaveHns (fll/IHl/II/|-BbIHOCKl/I, 0b03HaveHuns LepoxoBaTtoCctn 1 T.I'I.)
Tenepb NoACBEYMNBAOTCA, KPOME CaMOro O603HableHI/IF|, TakKxe O6'beKTbI, K KOTOpPbIM
OHO OTHOCKTCA. PaHee 3TN 0H6bEeKTbI noacee4ynBsaincob JiMb Npn CO34aHNN NN
pPeaakTMpoBaHNA 0b03HaueHns.

19. Tlocne NpoCTaHOBKM NEPBOro acCoLMATMBHOIO pasmepa (1t0boro, Kpome yraoBoro) B
MepPBOM 13 MMEIOLLMXCA B MOAENN 3CKMN30B BCE KOHTYPbI B 3TOM 3CKMU3E
aBTOMaTMYeCKM MacTabmpyroTcsa ¢ KO3IPOULMEHTOM, PaBHbIM OTHOLLEHMIO
33laHHOrO 3HayeHWs pasMepa K MCXOAHOMY. braroaapsa 3ToMy MOXHO CTPOUTbL 3CKM3
NPUBAN3UTENBHO, @ 3aTEM YMEHBLLUWTb MW YBEANUUTL €r0 LIeIMKOM, MPOCTaB1B OAMH
pa3mep (paHee pasMep BO3AENCTBOBA NNLLb HA «CBOM» OOBEKT MAM OOBbEeKTbI, 13-3a
Yero 3CKM3 MOT CUJIbHO AePpOpPMMPOBATLCA).

Mpv NpOCTaHOBKE NMOCAEAYHOLLMX Pa3MEPOB B MEPBOM 3CKM3e, a Takke Pa3MepPOB B
OCTa/IbHbIX 3CKM3ax MaclITabnpoBaHWe He MPOU3BOANTCS.

20. [opaboTaH npouecc NPoOBEPKN KPUBM3HBI MOBEPXHOCTN: B HEM MOXHO BKIFOUUTb
oTobpaxeHe LiBETOBOW KapTbl KPMBU3HbI, T.e. OKPACKY y4acTKOB MOBEPXHOCTU B
pa3Hble LiBETa B 3aBUCMMOCTU OT KPUBM3HbI 3TUX YYaCTKOB.

21. B xomaHze lposepka HenpepbleHOCMU NMOABMAACHE BO3MOXHOCTb PaboThbl ¢
MOBEPXHOCTAMMW: ONPeAENAeTCa TUM HEMPEepPbIBHOCTU Ha IMHNKN CTbiKa NOBEPXHOCTEN.

22. Vmetowmeca B IMCTOBOM Tene n3obpaxeHnsa pesbbbl, 0cn, 0603HaYeHna 1 pa3meps
(KpOoMe NPON3BOAHbIX) TENEePb CAeAYHT 338 CBOMMM OMOPHbIMKM 0BbekTaMun nocae
M3MEHEHWS NX MONOXEHWSA B pe3y/bTaTe co34aHns CrmboB pasvyHbIMM KOMaHAaMK,
crmbanmnsa/pasrmbaHma crnboB, a Takke Nocie Nnepexosa B PEXVM Pa3BepPTKM.

Pa3mepsbl (kpome MPOn3BOAHBIX) M 0603HaUYeHWs, MPOCTaBAEHHbIE B MOAENN,
nepecTparBaroTCA NOC/Ie MaclUTabMpPOBaHMA Tesa MOAENV; 3HAUeHWs Pa3MepoB npwu
3TOM MEPECUUTLIBAKOTCA.

23. B komaHze lNosepxHocmes no cemu KpugblX MOXHO BblbpaTh BapmaHT CONPAXEHUA
[nadko (T.e. C paBHOW KPUBU3HOW) MEXAY CO3/,aBaeMOM MOBEPXHOCTbIO U
NPVIMbIKarOLLLEN K HeWl. PaHee Bbliv 4OCTYMHbI BapnaHTbl conpsxeHns 1o
kacamesibHol v [lepneHOUKySpHO.

24. 3HauMTeNbHO YCKOPEHHO CO3jaHve U peAakTMpOoBaHVe MacCMBOB onepaLmit. dbdekT
Hanbonee 3aMeTeH Ha MaccMBax C 6ONbLIMM KONMYECTBOM 3K3EMMISAPOB, B KOTOPbIX
He MCNoAb3yeTca TabmLa N3IMEHAEMbIX MEPEMEHHbIX.

25. [JopaboTaHo BpalleHne TPEXMEPHOM MOAENN C MOMOLLBIKO MaHUMYAATOPOB
3Dconnexion. Tenepb LLEHTPOM BpaLleHWs ABASETCA BamKarLan K LeHTPY OKHa
KOMIAC-3D touka Mozenu. [Nocne 0CTaHOBKM BPALLEHWNS LLEHTP BPaLLEeHNS
nepeHa3Hayaetca. [pu HaxaTon knasuwe <Ctrl> Moaenb BpaLlaeTCsa BOKPYr LIeHTpa
CBOEro rabapuTHOro napannenenvnesa.

© 2026 ACKOH




26. CBs3b 06BEKTOB C BEPLUMHAMM 3CKM30B CTana Honee yCTOMUMBOM U NPeACcKa3yeMOo:
noTepsa BEPLUMHbBI-MCTOYHMKA CBA3M MPOUCXOANT TONbKO NMPUY YAaNeHUM U3 3CKM3a
obbekTa, KOTOPOMY MPUHaLNEeXaNa BePLUMHA; NPU pPeAakTMPOBaHUM 3CKM3a
coxpaHsaeTcs MHGOopMaLMa O TOM, C KaKOW U3 BEPLUMH VHUM 3CKM3a Obln CBA3aH
0OBbEKT — C HaYaNbHOM NN KOHEYHOM.

papunueckme JOKYMEHTHI

1. Pabota c orpaHuyeHnamu B rpaduryeckmx JOKyMeHTax 1 3ckm3ax ctana bonee
yA0OHOW:

- wnHbopMaLmsa 06 orpaHNUeHmsX, HaNOXeHHbIX Ha 06BbEKTbI, Tenepb NpeAcTaBneHa
B rpadunyeckon 061acT HAMHOTO HarNsAHee, YeM paHblue, OCOBEHHO B Cy4yanx
CBA3M 0ObeEKTa C ApYrMMU 0b6bekTaMu (HanpuMep, NapaanenbHOCTb, PaBEHCTBO
JAJIVH) M Hannuma y obbekTa HECKONbKMX OAHOTUMHBIX OrPaHUYeHUH,

- cBejeHua 06 nmerowmxca y 0bbekTa OrpaHnYeHnax aBTOMaTUYeCkm
oTobpaxatoTcs B rpapuueckoin obnactv npu BblAeNEHNN 3TOrO 0O6BbEKT],

— BbIOOp OrpaHNYeHNn AN yAaneHua n caMo yaaneHne BO3MOXHbI
HenocpeACTBeHHO B rpaduyeckon obnactn, bes obpalleHns K MNaHenn
napameTpos,

- KkoMaHzaa OzpaHuyveHus 0b6bekma No3BONAET He TONbKO MPOCMOTPETh U YAaNUTb
OrpaHnYeHns obbekTa, HO M HANIOXMTb Ha HEFO HOBble OrpaHVMYeHs, MpK 3TOM
AOCTYMHbI INLUb Takne OrpaHUYeHns, KOTopble MOryT BbiTb HANOXEHbI Ha 06beKT
[ A@HHOTO T1Na.

2. [obaBneHa BO3IMOXHOCTb CMEHbl CTOPOHbI PACMONOXEHNS SKBUAMNCTAHTbI
OTHOCUTENIbHOrO H6a30BOro 0bbekTa NpK ee pesakTUPOBAHNN.

3. Haanucn B 0603HaYeHUN, pasMelllaeMble HaZ UAW NOA BbIHOCKOW, TeNepb MOXHO
ABUraTb BAO/b 3TOW BbIHOCKM (paHee HaAMUCb MOTNa HaxXOAUTbCA TONbKO HaZ/MoA
CepeanHON BbIHOCKM).

TekcToBbIN pesakTop

YnyuleHo ynpasneHue cTunemM syeek Tabaul: Ha MNaHenb napameTpoB Ao6aBaeHb|
3NeMeHTbI A5 BbIbOpa rpaHuLL U nx CTUAs. Icnonb30BaBLUMIACA paHee Ananor
[paHuybl ynpasaHeH.

PaboTa co cBoMcTBaMu U oTyeTamMmu

1. YnyuyweHus [NaHenn coctaBa nsaenms:

- BkntoueHme/oTkatOUEHME OTOOPAXEHNS KONOHOK TeMePb MPOU3BOAUTCA MyTEM
BblbOpa M3 Ccnmcka COOTBETCTBYHOLLMX CBOWCTB (paHee A4 3Toro TpeboBanoch
BbI3bIBATb AMaANor). B cimcke Takke AOCTyNeH NOUCK MO MMEHW CBOMCTBA U
nepexoj K CO3aHW HOBOTO CBOMCTBA B TEKYLLEM AOKYMEHTE.

- [obasneHa obaactb Ans paboTbl C AOKYMEHTaMK, MOAKAOUEHHBIMU K U3AEANIO U
ero COCTaBHbIM YacTaM. B 3ToM 0ba1actm MOXHO MpOCMaTpmBaTh yxe
NOAKFOUEHHbIE OKYMEHTbI U 40DaBAATL HOBbIE.

- TosBunacb MHAMKALMA HEaKTyaNbHOCTN MaCChbl U34EANA N ero COCTaBHbIX
YyacTen — pPOo30BbIA GOH Y COOTBETCTBYHOLLMX fiueeK. [Mpn 3TOM Ha MNaHenn
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CTaHOBUTCA AOCTYMHa KHOMka Ana nepecyeta MUX mozenwn. lNocne ee HaxaTma
3HaYeHMe MacCbl akTyann3npyeTcs.

2. CBoucTtBo Kosiuyecmaso Tenepb MOXET MMETb APOOHbIE 3HaUEHMA, 3aMCbIBaEMbIE B
BUAE LAECATUYHOM UM OBbIKHOBEHHOW APObU (paHee — TObKO Lienble). 3TO
obecneymBaeT BO3MOXHOCTb BBO/a KOANYECTBA B €AMHULAX AJNHbI, MacCbl NN
obbeMa AnA COCTaBHbIX YacTen n3aennsa B pasgene Mamepudsel, a Takxxe KONMYECTBa
KOMMJEKTOB YMakoBKW B pa3aene Komnsiekmel.

Pa6ota co cneuundukauymen

1. HoBble BO3MOXHOCTM paboTbl C AOKYMEHTaMM, MOAKIOUYEHHBIMWN K OOBbEKTY
cneynoukaumm:

- (ana obbekTa cneunduKaLmMm, CO34aHHOTO BPYYHYHO) MOAb30BaTE b MOXET
NPOM3BOJIbHO BbIOMPAaTb AOKYMEHT, M3 KOTOPOro B 06BbEKT creundukaumm
nepefaeTtca 3HaueHune csoinctea Popmam, 1 JOKYMEHT, U3 KOTOPOTro nepesaroTca
3HaYeHMA OCTaNlbHbIX CBOMCTB (PaHee BCe CBOMCTBA M3BAEKANINCh U3 NEPBOro
[LOKYMeHTa B CMUCKE MOAKMHOUEHHbIX, A8 €r0 CMeHbl TpeboBaNioCh N3MEHUTb
NopALOK CeZloBaHNA JOKYMEHTOB),

- B CMMCKe NoABUAACh MHAMKALMS AOKYMEHTOB, M3 KOTOPbIX B 06beKT
cneundukaumm nepesaerca bopmart 1/vMam OCTanbHble CBOMUCTBA.

2. B KOHTEKCTHOM MeHHO 06BEKTOB B AOKYMEHTe-crneumpukaLm nosaBmaacs KOMaHAa
CKpbITb, OTK/IHOUAOLWAA Nokas obbekTa B Tabamue. OTMeHa NpU3Haka «CKpPbITbIN»
MPOW3BOANTCA KOMaHAO0W KOHTEKCTHOrO MeHto [okKasaTb B CneumnansbHOM pexuvme, B
KOTOPOM OTOBpPaaroTCa TONbKO CKPbITbie OOBEKTHI.

Onuws Mokasvieams 8 mabsuye B CBOMCTBAX 06bEKTa UCKAHOUEHaA.

MmnopT u akcnopTt

1. Mpu nmnoprte rpadumyeckmx gokymeHtoB popmata DXF n DWG Tenepb MOXHO
BbIOpaTh TMM 0ObEKTA, MONYYAaEMOrO B pe3ynbraTte UTeHus Tabauu: Tabamua
KOMIAC-3D nan MmakpoanemeHT. PaHee TabauLbl UMNOPTUPOBANUCH B BUAE
MaKpO3/1IEMEHTOB.

2. [pw nmnoprte dainnos dopmata JT NPON3BOANTCA TakKe UTEHME 3aMMCaHHbIX B HEM
aTpmbyToB. 3HaueHnsa aTPMOYTOB CTAHOBATCA 3HAYEHNAMY CBOWCTB PE3YNbTUPYHOLLEN
mozenn. ATpnbytel SourselD, SourseName, SourseDescription, SourseAuthor,
SourseOrganization, SourseMass u SourseDensity npeobpasyroTcs B CBOMCTBA
Ob6o3Ha4eHue, HaumeHosaHue, Kommermapud, Aemop, OpzaHu3zayus, Macca v
[11omHoCcMb COOTBETCTBEHHO, a OCTajlbHble aTpMbyTbl — B MOAb30BaTENbCKNE
CBOWCTBA, aBTOMATUYeCKM CO3ZaBaemMble B MOAeNN. [Tpy HeOBXOANMMOCTU MOXHO
YCTaHOBWTb COOTBETCTBME aTPUOYTOB 1 CBOWCTB, B TOM Yncae BUBANOTEYUHbIX;
AOCTYMHbI TakKe 3anncb COOTBETCTBUIN B hailn 1 uTeHne 13 danna.

3. [lpw akcnopte mozenv B dopmar JT nosBmaacb BO3MOXHOCTb Nepesayn napameTpos
MLX 1 cBonct. CBOMCTBaA 3aMMCbIBArOTCA B BUAE aTpnbOYTOB.

4. TlosBmaacb BO3MOXHOCTb COXpPaHeHWs B Gainn 1 uteHns n3 danna napameTpos
skcnopta B dpopmatbl STL, JT, STEP 1 napameTtpos nmnopra ns ¢opmatos JT, STEP.
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TakvM 06pa3oM, OfHaAXAbI CAeNaHHYH HACTPOWKY KCMopTa UAN MMMOPTa MOXHO
MCMONb30BaTh MOBTOPHO WM NepeaaTb Ha Apyroe pabouee MecTo.

5. MosABMnack BO3IMOXHOCTb MMNOpTa Mozenen ¢opmata OBJ.

6. MakcnmanbHOe NMHEHOe OTKNOHEHWE, KOTOPOe MOXHO 3a4aTb MNPV HacTpovke
skcnopta B popmatbl STL, JT, VRML, yseanyeHo o 30 mm.

MpunoxxeHus
1. O6opydosarue: Tpybonposodel

- [losBnaacb BO3MOXHOCTb YCTAHOBKM 31eMeHTOB (OOHKW, LITyLLepa) Ha MOBEPXHOCTb
Tpybbl. [pW ycTaHOBKE MOXHO 3aZaTb NMONOXEHWNE 31eMeHTa Ha Tpybe (CMmeLLeHKe, OTCTyn,
HaK/I0H), 406aBUTb MOAPE3KY MO AMaMeTPY, MPU HEOBXOAMMOCTU M3MEHWUTL NapameTpsbl
anemeHTa. Ecam B MoZenn anemeHTa ykasaHo OTBepCTME, KOTOPOe HEOBXOAMMO A06aBUTh
npw ycTaHoBKe Ha Tpyby, TO OHO A06aBAAETCA aBTOMATUUECKM.

- [lobaBneHa BO3IMOXHOCTb MOCTPOEHMA TpybonpoBoaa B cbopke He3 co3aaHuns
davina Ha amcke.

— [losABnnacb BO3MOXHOCTb 3aZaHus LBeTa TpybonpoBoAam Mo TekyLlemy Cok. 3T0
no3BonseT 6bonee HarNAAHO OTObpaxaTb pasHble CUCTEMbI B COOPKe C MOCaeayoLLen
nepesaven LBeTa CNos B UepTex.

- TlosBMnack BO3MOXHOCTb B Ka4eCTBE aBTO3/IEMEHTOB B CTUAe A00aBNATb
KPEeCTOBUHbI.

2. ObopydosaHue: MemasnokoHCMpykyuu
- B koHurypaumm npunoxeHua gobasneHa HacCTpoOKVika pasMeLLeHna BHOBb
CO3/aBaeMbIX 31EMEHTOB MPUNOXKEHMA Ha CNOAX C 3a[aHHBIM LBETOM.
- B Katanor npunoxenuns gobaBneHbl COpTaMeHTbI:

- [OCT 13622-91 lNpoduan npeccoBaHHble NPAMOYTObHblE PABHOMOJA0UYHOIO
TaBPOBOrO CEYEHMA N3 aNTFOMUHUEBBIX M MAarHWEBbIX CMIABOB.

- [TOCT 29296-92 MNMpodwuan npeccoBaHHble MPAMOYrOJ/ibHblE HEPABHOMOJIOYHOIO
TaBPOBOrO CeYEHWA U3 aTFOMUHMUEBBIX M MArHMEBbIX CMJIaBOB.

- FOCT P 56043-2014 Mpoduan npeccoBaHHble bynb6006pa3Hble NOIOCOBOrO
CMMMETPUUYHOTO M MOAOCOBOrO HECUMMETPUUYHOTO CEYEHMIA C TpaneumeBnaHOM
FONIOBKOW 13 aNFOMUHMEBbIX CMI1ABOB.

- [lobaBneHbl KOMaHAbI:

— KHUYa — co3zaeT 31eMeHT KOHCTPYKLIMM KOpryca ANS COeANHEHNS OTAEeNbHbIX
YyacTeil Habopa, pacnonararoLmMxca Noa yraom. [pesycMoTpeHa BO3MOXHOCTb
MOCTPOEHMA KHULLbI C OTOTHYTbIM BAAHLEM.

— KHuya mopyesas — cosfaeT NMCTOBYHO AeTasb A1F MOAKPENAeHNA CBOOOAHbBIX
TOPLOB pebep XecTKoCTH.

— HasHa4yume npunyck — Ha3Ha4yaeT Npunyck Ha KPOMKM INCTOBbIX AeTanen AN
KOMMeHcaumm HeTOUHOCTeN nNpun cbopke 1 CBapHbIX AedopmMaLmsx.

— Borepyaume koHmMyp 8 DXF — co3zaet dalin ¢ KOHTYpOM IMCTOBOM AeTanu B
dopmate DXF ana nepesayn Ha nasepHbin ctaHok ¢ YITY.

- [pw NocTpoeHnn N30AALMM rPaHN B Ka4ecTBe rpaHuL, Tenepb MOXHO BblbrpaTb
MAOCKOCTU.
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— [lpw NOCTPOEHUM N30AALMM FPaHN K U30AALMM TeNa NOABUAACH BO3MOXHOCTb
aBTOMaTMUeCkM BbIOMpaTh KacaTeNbHble FPaHn C HaxaTou knasuwen <Ctrl>.

— [obaBneHa BO3MOXHOCTb 3arpy>katb MOAENN METaNNOKOHCTPYKLMIA, MOCTPOEHHbIX B

Aveva un COXPaHEHHbIX B c|>opMaTe xml.
3. Basbl u MexaHu4yeckue nepedayu

— 3aKOH4YeHa peanv3auma NoAAepPXKn paboTbl MPUAOXEHUA ¢ MOHMUTOPaMu 4K 1 v
noAo0bHbIM, C MacwTabuposarHnem Wpndtos bonee 100%, 3aBepLueH Nepexos Ha
MacLTabrpyemMble MMKTOrPaMMBl.

- PeannsoBaHa BapnaTMBHOCTb KOHPUIypaLMi KOHCTPYKLMI LeCTEPEH, WWKMBOB,
3Be3404eK 1 T. 4. (pa3HoobpasHble BUAbI MOAHYTPEHWNA, BbIOOPOK, BBIHOCOB
3ybuatbix BEHLIOB), UTO 06ecneunno HuiCTpoe 1 NPOCTOe MOCTPOEHME MHOXECTBA
JleTanemn Takoro Tmna .

— Peann3oBaH pacyeT 1 NPOEKTUPOBaHME KOHNYECKOW NPAMO3yDon Nepesayn
BHYTPEHHErO 3aLenaenHus.

- [obaBneH HoBbIN BN cTyneHn — LnnnHapuyeckan 606biLuka.

— B pacuete yacoBbIx Nepesay peanv3oBaH aBTOMATU3UPOBAHHbBIV GYHKLIMOHA
noabopa HecTaHAAPTHbIX KO3DPUUMEHTOB NPOPUAA 3yObEB C LIENBIO NCKIHOUYEHWNS
nHTEpdEepeHLnn 3yObeB.

- B mMogzyne pacyeta LMANHAPUYECKMX Nepesay BHELLHEro 3auenieHums
peann3oBaHa MHTerpauma ¢ MoAyaemM MHOTroKpuTepuanbHon ontummnsaumm 10SO,
4yTO 0HECneUnNo BO3IMOXHOCTb NoAbOpa NapaMeTpoB Nepesad, 0becneumnBaroLLLmx
Honee pecypcoemkyro 1 HafexHyro paboTy nepesau B Tex e rabapuTHbIX
napameTpax.

- [na 3ybyatbix LMAVHAPUYECKNX Nepesay AobaBaeH BapnaHT Gacky No BbiCOTe
3yba (MpumeHaeTca Ha 3apybeXHbIx KOHCTPYKLMAX 3ybuaTbix KONec).

4. 0O6opydosaHue: KabesbHble KaHas bl

- TosaBunacb BO3MOXHOCTb 0DaBAEHNA MaTepMana Ha SNeMEHTbI NPAMOrO yyacTka
NoTKa M3 cnpaBoyHnkoB CtanzapTtHble ngeama nav NOJIMHOM:MDM.

— B kayectBe aBTO3/1EMEHTOB B CTUJ/IE MOXHO ,D,O6anIFITb BEPTMKaNbHbIE TpOVIHVIKI/I M
KPpeCTOBUHbI.

- TosBmnack BO3MOXHOCTL BbIOOPA BapuaHTa BKIOUEHNA KabeabHOro kaHana B
rONOBHYHO COOPKY: B BUAE COOPKM MAM B BUAE OTAENbHbIX AeTanen.

- [losBunacb BO3MOXHOCTb 3aZaHus LBeTa KabenbHbIM KaHanaMm rno TekyLemy CI0k. ITO
no3BosifeT bonee HarnAAHO OTObpaxaTb pa3Hble CUCTEMbI B COOpKe C MocneayroLel
nepesayen LiBeTa C10A B YepTex.

5. CeapHsle coeduHeHus

ANropuT™M CO3AaHusA CBapHbIX LLBOB B TPEXMEPHbIX MOAENAX MONHOCTHIO NepepaboTaH
C Lenbto obecneyeHms BbICTPOro CO34aHNA MHOXECTBA CBAPHbIX LLIBOB; OCYLLLECTBAEH
nepexos OT MOCTPOEHMA OTAENbHbIX LWBOB K MOCTPOEHMIO CBAPHbIX COEAMHEHWI, B
KOTOPbIX XpaHUTCA MHDOPMaLMA He TONbKO O LUBaX, X 0O03HaUYeHUM, HO 1 O
CBapviBaeMblIx TeNax U KOMMOHEHTaxX. TO MO3BOAAET B MOC/AeAytoLeM paboTaTb CO
CBapHbIM COEAMHEHNEM KaK C eAWnHbIM MHOOPMALIMOHHBIM OOBEKTOM, MPOBOANTb
aHaAM3 Ha MPVBAPEHHOCTb KOMMOHEHTOB CBAPHOM KOHCTPYKLIMN.

© 2026 ACKOH




LLIBbI CBApHOrO CoeAMHEHWA MPEACTaBAAOT COBOM MHPOPMaLIMOHHbIE (T. €. He
nmMeroLLe peanbHOM reoMeTpum) 06bekTbl. Jna co3aaHna nHGopMaLMOHHbIX
CBapHbIX LLIBOB B CHOOpKe MpesyCMOTPeHbl KoMaHAbl Taspossili woe, Yenoeol wios,
Cmelkosol wos, HaxnecmouHsll woe. B koMaHax peann3oBaHbl pas3anyHble
CNOCO6bI 3a/jaHNA TPAEKTOPUIA N CEUEHMNIA CBAPHBIX LLBOB, BO3MOXHOCTH
pa3MeLLeHNA N U3MEHEHWNA NONOXEHWA Kak rpynmbl WBOB, Tak 1 OTAENbHOrO LUBa
BHYTPW rpynnbl.

lpoeepka ceapHbix coeduHeHUl — HOBas KOMaHZa, NpesAHa3HaYyeHHas Ans
aHa/n3a MOZENN Ha Haauune NpPUBaPEHHbIX/HENPUBAPEHHbBIX KOMMOHEHTOB,
BW3YyalbHOrO KOHTPOAA MPUHAANEXHOCTN CBapHbIX LWBOB. [1pesyCcMOTpeHbI
cneayrome cnocobbl aHann3a:

— MOKa3aTb HenpyBapeHHble KOMMOHEHTBI;

— MOKa3aTb NPWBAPEHHbIE KOMMOHEHTbI;

— MoKa3aTb LUBbl KOMMOHEHTOB.

lpeobpazosaHue cedpHoix wieo8 8 meepoble meia — HOBas KOMaHAa,
no3BonAoLLaa NpeobpazoBaTb MHGOPMALIMOHHbIE CBapHbIE LUBbLI B TBEPAbIE TEN],
4TOObI 3aTEM C HMMMK MOXHO 6bIIO PaboTaTh Kak C TenaMu (aenaTb Bblpe3bl,
OTBEPCTUSA, N3MEHATH CBOMCTBA OTOOPAXKEHUS N TEKCTYPY U T.M.). OTO HY>HO B
CNyyasx, Korga nocne CBapkm OCyLLEeCTBAAETCA MexaHO0bpaboTka, a LUBb
nonaaarot B 06paboTky. MNpesycMOTpeHbl cheayrolme cnocobbl BbIbopa LWBOB A1
npeobpaszoBaHus:

— BCe LUBbI;

— TONIbKO Te, KOTOpble NpMHaANeXaT BblbpaHHbIM KOMMOHEHTaM,;

= LWWBbI O6LLI|l/Ie Ana Bbl6paHHbIX KOMIOHEHTOB.

HoBble BO3MOXHOCTW Mpu paboTe C YepTexamu:

Ana pefakTMpoBaHWsA 0603HAYEHWNIA 1 KOHCTPYKTUBHbIX 31€MEHTOB CBAPHbIX LUBOB
n06aBNeHbl BCM/bIBAOLWME KOHTEKCTHBIE MaHew.

[lopaboTaHbl Ananory BBoAa TekcTa 0b6o3HaueHu B komaHae ObosHaqeHue
C8aGPHO20 Weda.

[lobaBneHa koMaHAa Yc108Hoe u306paxeHue caapHO20 Wed, No3BONAOLLLAA
co3zaTb B rpadryeckom JOKYMeHTe ClefytoLline YCI0BHbIE 0603HaUeHMs CBapHbIX
weos no NOCT 21.502:

— LLloB BHaxnecTky, KOHTaKTHbIW, TOYEUHbIN,
— LLloB 3nekTpo3aknenoyHbIi BHaxnecTky,
— CBapHas ToukKa.

B komaHze KoHcmpykmugHele 31eMeHmMbl C8apHbIX WB08 OTKOPPEKTUPOBAHbI
dopMybl pacyeTa NAOLLAAM NOMNEPEYHOro CeYeHMs HanaaBAeHHOro Matepnana
CBapHbIX LUBOB.

B HacTpoiikax komaHaa Obo3Ha4veHue caapHo20 wea v KoHcmpykmueHele
3/1eMeHMbl C8APHLIX WBo8 [,00aBNeHa BO3SMOXHOCTb YCTaHaBAMBaTb COCTaB
CBOWCTB B COOTBETCTBME CO CBOMCTBAMM, CO3/aHHbIMM B TEKYLLEM LOKYMEHTE.

cnpaBneHbl HanAeHHbIe OWNOKM.

6. MexaHuka: NpyXuHbl
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- [Jlo6asneHbl HoBble pacyeTbl NpyxuH No OCT 5.9539-80 MpyXnHbI BUHTOBbIE
UMAMHAPUYecKne. Hactoawmm CTanAapT pacnpoCTpaHAeTCs Ha NPY>XKMHbI,
NPUMEHsEMblE B CYZA0BOM MALLUMHOCTPOEHMM, CYA0BOM NPUOOPOCTPOEHNN 1
IN1EKTPOTEXHNYECKMX YCTPOMCTBAX.

- [lpn nocTpoeHnn yeptexa NpyxmHbl 6e3 NpoBeaeHMA pacyeTa, NosBNUAACh
BO3MOXHOCTb BblbOpa CTaHAapTa Ha TexHMYeckme TpeboBaHmS.

- [JlobaBneHa aHravmckas N1oKann3aLms NPUAOKEHNS.

7. CepBUCHbIE MHCTPYMEHTbI

YnydweHa v nepepaboTtaHa KOMaHAa 3aMeHa mekcma:

- pob6aBneHa BO3MOXHOCTb MPOCMOTPA TEKCTOBbIX GParMeHTOB, COAep>KaLLmx
MCKOMbIV TEKCT, B CBA3WM C YeM KOMaHJa nepenMeHoBaHa B [Touck u 3ameHa
mekcma,

- pobaBneHa BO3MOXHOCTb BbI6Opa OAHOIO MM HECKObKMUX TEKCTOBBIX
dparmMeHTOB, B KOTOPbIX DyAeT Npomn3BeZeHa 3aMeHa TekCTa (paHee 3aMeHAANCh
BCE BXOX/EHMS),

- B uyepTexax n GparmeHTax gobasneHa NoACBETKa OOBEKTOB B rpadunueckom
061aCcTK, KOTOPbIE COAEPXKAT NCKOMbIW TEKCT,

- ynpaB/ieHWe NpouecCcoM NOMCKa 1 3aMeHbI TeNepPb MPOM3BOAMUTCA Ha
cneunanbHOW NaHen y BepPTUKaIbHOM rpaHunLbl OKHa (a He B Avanore, Kak
paHee) — 3TO NO3BOASET OAHOBPEMEHHO pPaboTaTb C KOMaHAOW U OTKPbITbIMMU
LOKYMEHTaMu,

— B Habop 0H6BEKTOB, rae AOCTYMHbI MOUCK U 3aMeHa, 406aBAeHbl MaKpPO31EMEHTbI U
CTpouTenbHble 0B03HaUeHs,

— B nepeyeHb 0O6BEKTOB, KOTOPLIMM MOXHO OrPaHNUMTL 0H6NACTb MOUCKA,
A06aBNEHbI: CKPbITble CIOW W BUAbI, MAaKPO3IEMEHTbI, Pa3Mepbl,
MaLLMHOCTPOUTENbHbIE U CTPOUTENbHbIE 0OO3HaUeHMA, TabanLLbI,

= MOXHO BKAKOUUTL yUeT pernctpa BykB 1 MOUCK CI0BA LLeJIMKOM,

— TeKCTbl, BBOAMBLUMECA 411 MOMCKA M 3aMeHbl, COXPaHAIOTCA A0 KOHLa CeaHca
paboTbl B KOMIMTAC-3D 1 MOryT MCnonb30BaTbCA MOBTOPHO.

8. KonsepTtop ECAD-KOMIAC

MonHoCTbrO NepepaboTaHa TeXHONOTNS «ObPaTHOro» KOHBEPTUPOBAHWSA U3
KOMTIAC-3D B ECAD-cuctemsbl yepes ¢opmar IDF.

PeanvsoBaHbl ABa CLeHapua:

- co3aaHune B KOMIMAC-3D HOBOV NycTol naatbl U3 3apaHee CO3aHHOrO LWabaoHa,
AopaboTka KOHTypa naatbl, yCTaHOBKA Ha MaaTy MOAENEN KNHUEBbIX KOMMOHEHTOB,
co3zanue IDF-dannos ana nmnopta B ECAD-cucteme;

- popabotka B KOMIMAC-3D mozenn cbopkm neyaTHoM naathbl, MOAYYEHHOMW C MOMOLLbHO
3D-koHBepTopa m3 IDF-dainnos, n3meHeHne KOHTypa NaaThl, U3SMEHEHWE NONOXEHMA
KOMMOHEHTOB, yCTaHOBKa HOBbIX KOMMOHEHTOB, 0BHOBIEHNE NCXOAHbIX IDF-dalinos ans
nmnopta B ECAD-cucteme.

MNoapobHoe onucaHme npmBeaeHO B CNpaBOYHON CUCTEME MPUNOXKEHNS.

9. O6opyaoBaHue. Kabenu u XryTbl

- [epepaboTaHa BHYTPEHHSS TEXHONOTMNSA NOCTPOEHUS TeN MPOBOAHMKOB N OBLLMX YYaCTKOB
Ha 6a3e «MaarMHHOM» TeXHONOMMK. DTO NMO3BOAAET YCKOPUTL MOAENNPOBaHMe B 3-5 pas.
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- T[lpw pabote ¢ kabenamu un xrytamu, paspabotanHbiMu B 19 1 20 Bepcnax KOMIAC-3D,
HeobXxoAMMO B NoACOHOpPKaX XryToB yAannTb BCE KPUBbIE-TPACCh! U KPUBbIE OOLLIMX
y4acTKoB (C OZAHOBPEMEHHbIM YAaNeHWeM Ten), 1 3aHOBO BbINONHWUTL KoMaHay Co30ame
MoQesb xeyma/kabess.

- BBegeHa onuuAa nowncka kpatTyanwen AnnHbI Tpacchl. 10 yMon4YaHmo OHa OTKIOYeHa.
PekomeHayeTca BKAHOUATb OMLMIO TOJIbKO B TOM C/lydae, eCiv Tpacca COeAIMHEHNA MOXET
NPOXOAUTb MO HECKONbKMM BapuaHTam Lienoyek TPaekTopui.

- [lopabotaHa PyHKLMA NOCTPOEHNA Pa3BEPTKM XryTa Ha MAOCKOCTb: TENepb BCe
OTBETB/IEHUA U3 Y3/1a «KUCTOUKM» yKkaadbiBaroTca B cektop -90...+90 rpasycos.

- PeanunzoBaHO MOCTPOEHME Ten ONNETKN Ha OTAENbHbIX CETMEHTaX KPUBOW TPACChl XryTa
WA KpMBOM OBLLEro yyacTka (paHee Teno OnaeTkm CTPOUAOCH BAOb BCEN KPUBOW).

— Peann30BaHO NOCTPOEHMeE Tesl ONAETKM B MOLENN PA3BEPTKM.

- [opabotaHa CnpaBoyHas cuctema.

10. MexaHuka. AHMMaLmA

Ha MaHenb Bocnpoun3BeaeHns 406aBAeHbl KOMaHAbl MOKaAPOBOrO BOCMPOU3BEAEHMS
Bneped v Hazao.

1. ABTOpaccTaHOBKa NO3ULMMA

[lobasneHa komaHaa O6veduHUMes 0603Ha4eHUs no3uyuli, NpeHa3HaYeHHas Ans
3aMeHbl HeCKOJ/IbKMX YKa3aHHbIX 0603HaYeHWI NO3MLMN OAHUM MHOTOMOAOYHbIM
0603HaueHneM. KomaHaa paboTaeT ToNbKO C 0603HaUEHMAMM, KOTOPble CBA3aHbI C
obbekTamu creumbrKaLmm.

12. Bbubauomeka Mamepuansl u CopmameHmel
AKTyann3mpoBaHbl cieytolime JOKYMeHTbI:

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

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

FOCT 9412-2021(93).

13. bubnuomeka CmaHdapmHsie usdenus

B katanor Kpenex nobasneHb!:

- bontbl OCT 1 31102-80, OCT 1 31103-80, OCT 1 31104-80, OCT 1 31105-80,

OCT 131106-80, OCT 1 31107-80, OCT 1 31108-80, OCT 1 31109-80, OCT 1 31110-80,
OCT 1 31111-80, OCT 1 31112-80, OCT 1 31113-80, OCT 1 31114-80, OCT 1 31115-80,
OCT 1 31116-80, OCT 1 31117-80, OCT 1 31118-80, OCT 1 31125-80, OCT 1 31126-80,
OCT 13M127-80, OCT 1 31128-80, OCT 1 31133-80, OCT 1 31134-80, OCT 1 31135-80,
OCT 131136-80, OCT 1 31139-80, OCT 1 31140-80, OCT 1 31141-80, OCT 1 31142-80,
OCT 131143-80, OCT 1 31144-80, OCT 1 31145-80, OCT 1 31146-80, OCT 1 31147-80,
OCT 1 31240-80, OCT 1 31241-80;

= Buntel OCT 131501-80, OCT 1 31502-80, OCT 1 31503-80, OCT 1 31504-80,
OCT 1 31505-80, OCT 1 31506-80, OCT 1 31507-80, OCT 1 31508-80, OCT 1 31509-
80, OCT 1 31510-80, OCT 1 31511-80, OCT 1 31512-80, OCT 1 31513-80, OCT 1 31514-
80, OCT 1 31515-80, OCT 1 31516-80, OCT 1 31517-80, OCT 1 31518-80, OCT 1 31519-
80, OCT 1 31520-80, OCT 1 31521-80, OCT 1 31522-80, OCT 1 31523-80,
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OCT 1 31524-80, OCT 1 31525-80, OCT 1 31526-80, OCT 1 31527-80, OCT 1 31528-
80, OCT 1 31529-80, OCT 1 31530-80, OCT 1 31531-80, OCT 1 31532-80,

OCT 131533-80, OCT 1 31534-80, OCT 1 31535-80, OCT 1 31536-80, OCT 1 31537-
80, OCT 1 31538-80, OCT 1 31539-80, OCT 1 31540-80, OCT 1 31541-80,

OCT 131542-80, OCT 1 31543-80, OCT 1 31544-80, OCT 1 31545-80, OCT 1 31546~
80, OCT 1 31547-80, OCT 1 31548-80, OCT 1 31549-80, OCT 1 31550-80,

OCT 1 31573-80, OCT 1 31574-80, OCT 1 31575-80;

- Wnwuabkn OCT 131801-80, OCT 1 31802-80, OCT 1 31803-80, OCT 1 31808-80,
OCT 1 31809-80, OCT 1 31813-80, OCT 1 31814-80, OCT 1 31815-80.

N3meHeHne KomnaekTa noctaBku

1. M3 komMnaekTa NoCTaBKM UCKNHOUEHbI CIeyoLLIMe MPUNOXEHNS:
- MeHeaxep TMNOBbLIX 3/1EMEHTOB,
- Konseptop PdiF-KOMMAC.
2. B xomnnekT nocrtaBku BKAtOYeH nporpammHbiv nakeT Cepaucbl ACKOH,
npeAHa3HaYeHHbIn Ana:
- o6HoBneHua MO ACKOH uepes HTepHeT;
— aBTOMATWUYECKOro COCTaBaeHMsa oTuyeTa o cboe B pabote MO ACKOH;
- 3anycka npunoxernut ACKOH n3 eamnHomn pabouein obnacty;
— MpeaocTaBNeHnsA NONb30BaTENtO aKTyalbHOW BaXXHOW MHPopMaLmm oT koMmnaHnm ACKOH.

®yHkuMoHanbHOCTL CepBuca cbopa anarHoctnyeckon nHdopmaumm MO ACKOH noaHocTbro
nepeHeceHa B nporpammHbiv nakeT Cepsucel ACKOH, nostomy Cepsuc cbopa
AMarHoCTMYeCckon MHPOPMaLIMM Kak CaMOCTOATENIBHOE MPUIOXEHME N3 KOMMIEKTa MOCTaBKM
NCKJTFOYEH.

Otnanumna sepcum 20 ot Bepcmu 19

Obuwee

1. [JobaBneHbl HOBble BO3MOXHOCTU HAaCTPOVKN MHTepdeiica:
- nepemelleHne Habopa naHenen B Cnvcke,
- CKpbITWe Habopa naHenew,

- pa60Ta C NONb30BaTE/IbCKNMWN Ha60paMl/I naHenewn: AO6an|eHl/le, Ya4aneHne,
BK/IKOUEHWME MOJ1Ib30BaTE/IbCKOIro Ha6opa, CO3aHHOro and ogHoro Tmna
AOKYMEHTOB, B CMMCOK Ha60pOB ANA APYroro tnina AOKyMeEHTa,

- pobaBneHne B HabOPbI yXXe NMEIOLLMXCSA, T.€. BXOAALMX B Apyrie Habopbl,
naHenewn (paHee naHesnb AobaBasnack B HAGOP TONLKO NyTEM CO34aHuA),

= nepenMeHoBaHMe MNMoib30BaTe/IbCKUX MHCTPYMEHTAIbHbIX naHene|7|,
- HaCTpOVIKa KOHTEKCTHbIX MaHeneun.

— BbIOOp rpynn HacTpoek Npw 3arpy3ke n copoce (Npr COXPaHEeHUN HacTPoek BbIOOP
HEBO3MOXEH):

— WHCTPYMEHTa/IbHble MAaHENN 1 MaHeNW yrnpaBAeHus,
— KOHTEKCTHble naHeny,
— KNaBMaTypHble KOMOMHaLMN.
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2. B ananore HacTponku KnaBuaTypbl Tenepb OTOOPaXKakoTCA CUCTEMHbIE KOMaHAbI,
HanpumMep, koMaHaa Cozdame obvekm (< Ctrl> + <Enter>). KOMBUHaLMK KnaBuLL,
Ha3HayeHHble 3TUM KOMaHAaM, HEBO3MOXHO U3MEHUTb WUAWN NepeHasHa4nTb 4pyrMm
KomaHzaMm. CucmeMHsie KOMAaHObl OTMEeYUeHb! CnelnanbHbiM 3HaukoM. JobasneH
dunbTp CUCTEMHbIE KOMaHAbI A8 OTOBpaXeHUs B AMaNore TOAbKO CUCTEMHbIX
KOMaH4,

3. PeanuszoBaH 6onee TOUHbIV BapuaHT pacyeTa pa3sMepoB CMMBOOB LWpUdTa B TEKCTE.
Mpw ero ncnoab30BaHMM pa3mMep CMMBOJIOB He 3aBMCUT OT MaclLTabmnpoBaHus,
3agaHHoro npu Hactporke Windows, 1 ncnonbsosaHua ClearType (BavaHWE AaHHbIX
napameTpoB Ha TekcTbl B KOMITAC-gokymeHTax Hanbonee 3ameTtHo B Windows 10 n
BblpaXaeTca B TOM, YTO pakTMyeckas BbICOTa CMMBOJIOB HE COOTBETCTBYET 33jaHHOMN).

4. YnydlweH npoLecc rpynnoBoro OTKpbITMS AOKYMEHTOB (Kak B Clyyae Bblbopa
HeCKONbknX GanoB B Ananore OTKPbITUA, Tak U B Cy4ae, KOrAa NpeablAyLinii ceaHc
paboThbl Obla 3aBEPLUEH MPU HAMYMU HECKOIbKMX OTKPbITbIX AOKYMEHTOB):

- [pynnoBoe oTkpbITME yCKOpeHO. Hanbonblumii 3ddekT 3ameTeH Npu OTKPbITMK rpynnbl
AOKYMEHTOB HEDONBLLOW 1 CpefHen CNOXHOCTY.

- Bo Bpemsa rpynnoBOro oTkpbITMA JOKYMEHTOB Ha 3KpaHe OTObpaxaeTcsa OKHO MHAMKATOpa
npouecca. OHO COAEPXMT MMA OTKPbIBAEMOTO B AaHHbIM MOMEHT AOKYMEHTa U CCbIIKY
MpepBaTb AN NpekpaLLeHns 3arpy3kn BCeX OCTaBLUMXCA AOKYMEHTOB rpynmbl.

5. YcKopeHO nepektodeHne mexay Bknagkamm fokymeHTos B okHe KOMIAC-3D.
Hanbonbwmi addekT 3ameTeH Npu NnepekntoueHnn Ha BKAaaKy, rae B [lepese
[OKYMEHTa pa3BePHYTbl «BETBU».

6. [No npocbbam Nonb3oBaTeNEN yBEANUEHA LUMPUHA NONOChI MPOKPYTKM Ha lMaHensx
ynpaenenua (JepeBo fokyMeHTa, [TaHeNb NapamMeTpoB M Ap.), @ TakKe B HEKOTOPbIX
AManorax u okHax.

TpexmepHoe modesuposaHue

1. TosBMAack HOBas KOMaHZA NMOCTPOEHUs NoBepxXHOCTe — [losepxHOCMb
KOHU4ecko20 cedeHus. OHa CO3/aeT MOBEPXHOCTb, KOTOpas 0bpasyeTtcs nyTem
NepeMeLLLeHNs KPUBOM KOHNYECKOTO CeYEHWS MO ABYM HaMmpaBAsOWMM C
BO3MOXHOCTbHO M3MEHEHMWSA MapaMeTpPOB 3TOTO CeYEHMS.

2. TlosiBUAMCb HOBblE KOMaHAbl IMCTOBOTO MOAENNPOBAHNA!

- [lpeobpazoeame & 1ucmosoe mesio — CO3/aeT IMCTOBOE TeNO Ha OCHOBE
NMELOLLLENCS TBEPAOTENBHOW MAV MOBEPXHOCTHOM MOAENM.

Mnockmne yyacTkm NONyYeHHOrO IMCTOBOTO Teaa COOTBETCTBYHOT MIOCKMM FPaHAM
NCXOAHOM MOAEeNN, a Crnbbl — pebpam 1an CKpyraeHnsaM Mexay NAoCKMMU
rpaHAMK. Hennockmne rpaHn MCXOAHOW MOAENN UrHopmpyrotcs. JJoctyneH
aBTOMAaTMYECKMIA MOUCK CKPYrAEHWIM, ONPeaenstoLLMX NOAOXKeHME CTMbOoB B
JMCTOBOM Tefne.
MonyyeHHOE NNMCTOBOE TENO COXPaHAET aCCOLMATMBHYHO CBS3b C MCXOLHOM
MOZENbIO.

- Ombopmoeka — CTPOWT B AMCTOBOM Tefie Crnb, pacnoNOXeHHbIM BAOAb MAOCKOrO
pebpa NPon3BOAbHOM GOPMbI AN LLEMOUKM Taknx pebep, COeANHAOLLMXCA MO
KacaTeNbHOW.
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- Lmamnoska mesom — CO3/aeT B IMCTOBOM Tesle LUTaMMOBKY Mo ¢opme Apyroro,
3apaHee CO3/aHHOro B MoZenu Tena. MNpu BbINONHEHUM onepaL/y Noab3oBaTenb
MOXET yKa3aTb, ABAAETCA N 3TO TeN0 NMyaHCOHOM UAN MaTPULIEN, U
(onumoHanbHO) BbIOGpaThb rpaHu A BbIPYOKM — Ha KX MecTe B LUTamMroBke 6yayT
oTBepCTUA.

lcnonb3oBaHHOE B onepaunn Teno MOXeT ObITb CKPbITO A OCTaBNEHO.
CO3,£I,aHHaF| LWTaMMOBKa COXpPaHAET C HAM aCCOUMaTNBHYHO CBA3b.

3. [losBunacb HoBas koMaHAa AnarHocTukn — Cemka 2pagpukos kpugusHel. OHa
paboTaeT C NOBEPXHOCTLIO 1 MO3BOSAET OLEHUTL ee KPUBM3HY. PesynbTat paborTsl
KOMaHAbl — rpaduikn KPUBM3HbI ANA IMHUI NepeceyeHns MOBEPXHOCTH C
MAOCKOCTAMM, PAaCMONOXEHHBIMU:

- mbo napannenbHo ykasaHHOM nonb3oBatenem 6a3oBOM NIOCKOCTY,

— b0 pajmanbHO BOKPYT TOUKM, YKa3aHHOW NOb30BaTeNeM Ha UccaeayemMon
MOBEPXHOCTW (BCE MAOCKOCTM MPOXOAAT Yepe3 HOpMasb K MOBEPXHOCTM B
YKa3aHHOW Touke).

4. [obasneHa komaHaa Pasmep dyeu. OHa No3BOAAET MPOCTaBUTb Pa3Mep ANMHbBI AyTu K
pebpam, nmeroLM GOpPMyY Ayry OKPYKHOCTW, a TakxKe K MPOCTPAHCTBEHHBIM Ayram.

5. T[logBwunack KOMaHAa Paspe3ame, NO3BOAAIOLLAA pacceyb TeNO UAM KOMMOHEHT Ha
HEeCKONIbKO YacTen, Kaxzan 13 KOTOPbIX CTAHOBUTCA CaMOCTOATE/IbHbIM TEIOM.

CekyLmmm 06bekTaMu MOryT BbITb MAOCKOCTM, MOBEPXHOCTM, MONYYAEMbIE
BblJaBAVBaHNEM 3CKM3a, N Apyre o6bekTbl. Bo Bpemsa BbINONHEHNA KOMaHAbl MOXHO
yKa3aTb, Kakme 13 obpa3oBaBLUNXCA TeN JOMKHbI OCTAaTbCA B MOAENN.

Pe3ynbTaT MpUMeHeHns KOMaHApbl Paspe3ame K KOMMOHeEHTYy cOOpkn — MosABNEHWE B
cbopke HoBbIX Tesl. KOMMOHEHT Npu 3TOM NnepecTaeT OTObpaxaTbCs U yUMTbIBATHCA B
MLX cbopkm.

6. TosBunack HoBas KOMaHZa peaakTnpoBaHua — lNepemecmume 2paHu. OHa 3ameHseT
yKazaHHble rpaHu 3KBUAMCTAHTHbIMW Ha 3aZaHHOM PacCTOSHWUM U B 3aZlaHHOM
HanpaBAeHUN, MOANULMPYS COCeAHME TPaHV TaknuM 06pa3oMm, UTobbI
TE€N0/NOBEPXHOCTb OCTaBaNOCh LIENbIM.

7. B xomaHze Yoanume epaHu Tenepb MOXHO BKIKOUNTb COXPaHeHWe LenoCTHOCTH. B
pe3yabTaTte rpaHu, CoceAHuve C yaansieMbiMn, MOAMDULMPYOTCA TakuM 0H6pa3om,
4TOBbI TENO/MOBEPXHOCTb OCTaBaNOCh LieNbIM. OTO MO3BONAET YAANATb U3 MOAENM
TaKMe 3N1EMEHTbI, Kak OTBepCTMs, Gacku, CKPYrNeHus 1 T.M. B Ciy4Yae OTCYTCTBUA
MCTOPWK MOCTPOEHMA (Hampumep, ecan AeTaab — UMMOPTUPOBAHHAA).

8. B komaHabl CmewjeHHasa naockocme v [Trockocme nod yenom fobaBneHa
BO3MOXHOCTb YKa3aHMWs KONMYECTBA NAOCKOCTEN. brarogaps 3ToMy 3a OAWH BbI30B
KOMaHZbl MOXHO NMOCTPOUTb He OZHY, @ HECKONbKO MNOCKOCTEN, PACMONOXEHHbIX C
3a/laHHbIM IMHEMHbBIM WK YTAIOBbIM LLIArOM.

9. B komaHze JluHeliHbIl pasmep ycoBepLUEHCTBOBaH BbIOOP O6BEKTOB: NPy yKa3aHWM
OKPY>XHOCTW (HanpvMep, Kpyri1oro pebpa) BbIbpaHHOM CUYMTAETCA TOYKa LEeHTPa 3TOM
OKPY>XHOCTW, NMPW YKa3aHN1 Pa3OMKHYTOM KPUBOWN — ee CpeaHAa Touka, Npw
yKazaHuu LMAMHAPNYECKON/KOHUYECKOM MOBEPXHOCTUM — OCb 3TOM MOBEPXHOCTU.
Brarogaps 3ToMy NpoCTaHOBKa pa3MepoB YyNpoCTUAACh.
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10. Tpw pabote co BCMOMOratTeNbHbIMW MAOCKOCTAMM N NAOCKOCTAMMN abCONOTHOM

CUCTEMbI KOOPAMHAT CTaiu AOCTYMHbI CAeAytoLMe BO3IMOXHOCTY:

— ABTOMaTMyeckasa NOAroHKa pa3mepa NPAMOYroabHWKA, CUMBOMU3NPYHOLLETO
MNOCKOCTb, NOZA rabaput Moaenn. lNoka NOAroHKa BKIOYEHa, PYYHOE N3MEHEHME
NPAMOYrONbHMKA NAOCKOCTN HEBO3MOXHO.

- OtobpaxeHune B rpadumueckorn 06a1acT HagnNncK, CoaepKallen HauMeHOBaHne
nnockocTu. MNocne neperMeHoBaHNsA 0bbekTa MEHAETCA M TeKCT Haanucu. LLlenyok
MbILLIBFO MO HAAMWCK BblAeNAeT NAOCKOCTb.

3ameyaHue. OTobpaxeHWe HaaNMCK C HaMMEHOBaHMEM BO3MOXHO TakxXe A
CnefyroLLmMX OOBEKTOB:

— BCMoMoraTtenbHas ocb,

— loKa/fbHas CMCTEMA KOOPAMHAT,

— KOHTPOJ/IbHas U NPUCOEANHUTENbHAS TOUKU.

o yMOAYaHWIO NOArOHKa pa3mMepa NAOCKOCTU U OTODpaeHne Haanmcen 06 bekToB
OTKJ/TFOYEHBI.

1. [JopaboTaHa onepaLma BblAaBAMBaHNSA: TeNepb B Ka4eCTBE CeYeHUA MOXHO
OZHOBPEMEHHO MCMO/b30BaTh HECKO/IbKO Pa3HbiX OObEKTOB: rpaHel, KpUBbIX,
3CKM30B (B TOM UMC/ie OTAe/NbHbIX 001acTeEN ICKMU30B).

12. Ecav kpviBble B 3CKM3€e MepecekaroTcs, TO MOAYYatoWmMecs y4acTki MOXHO
MCMOb30BaTh Kak CaMOCTOSATENbHbIE OOBEKTLI B ONepaumsax, KOTopble AOMycKaroT
paboTy C COCTaBHbIMM KPMBBIMWU. HamprmMep, y4acTkn nepecekaroLLmxca KpmBbIX
3CKM3a MOXHO MO OTAENbHOCTM BbIOMPaTb A8 BKAKOUEHUS B TPEXMEPHbIV KOHTYP,
rpaHuLly 3anaaTku, TPAeKTOPUIO AN 31EMEHTa MO TPAeKTOPUK, KPUBYHO 414 MaccvBa
BAO/Ib KPUBOW U Ap.

13. Toukun nepeceyeHms KpmBbIX 3CKM3a MOXHO MCMOIb30BaTh Kak OObIUYHbIE BEPLUMHBI:
Hanpumep, NPUBA3Ka K TOYKaM NepeceyeHms KOHTYPOB B 3CK13e AOCTyMNHa npw
MOCTPOEHUM TPEXMEPHON TOMAHOM, MAOCKOCTM MO TPEM TOUKaM U Ap.

— PaHee KpuBYHO 3CKM3a MOXHO HbINO BbIOPaTh TONBKO LIESMKOM, MPMBA3KA K TOUKAM
nepeceyeHmsa KpUBbIX 3CK13a Oblna HEBO3MOXHa.

- Tpwv NoCTpoeHnn KOHTypa BO3MOXHOCTb BblbMpaTh CNOcob npoxosa
HEBETBALLMXCA Y3/10B: aBTOMAaTUUeCKu Uam Bpy4UHyro. COOTBETCTBYHOLLMIA
nepekaroyaTenb HaxoamTca Ha [NaHean napameTpos.

14.[lopaboTtaHa koMaHAa [TogepxHOCMb NO cemu KpussbiXx.

- [losBunnacb BO3MOXHOCTb MCMOAb30BaHMA MHOTOCErMEHTHbIX KPUBbIX (paHee
AOMNYCKaNNCh NNLLb OJHOCErMEHTbIE KPpMBbIE). MHOrocermMeHTHas KprBas MOXeT
ObITb MpesCTaBAeHa TPEXMEPHBIM KOHTYPOM WM KOHTYPOM B 3CKM3e.

MoCcKONbKY KOHTYP/3CKN3 y4acTBYeT B Onepaumn LearkoM, JaibHelllee
fobaBneHne B Hero 06bEKTOB MKW yaaneHne o6bekToB BAMAET Ha GopmMy
MOBEPXHOCTW.

- [losBunacb BO3MOXHOCTb IBHOTO YKa3aHWs TOYEK KPUBbIX, KOTOPbIE AONXKHbI ObiTb
COeZMHEHbI APYr C APYroM B pe3ynbTaTe MOCTPOEHMA. TN TOUKM 0OpasyroT Tak
Ha3blBaeMble LIeNOYKM coeamHerms. Llenoukm MoxHO co3aath ans 0bomnx
HanpasaeHnin U 1 V nam Tonbko 4n8 OAHOrO.
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- [JobasneHa onuma Onmumusayusa opmel, KOTOpas BKAKOYAET MPUMeEHeHVe
anNropuTMa, yCTPaHAOLWEro HenpeAckasyemble BCNIECKN Ha HEYACTO 3a4aHHOW, HO
AOCTaTOYHO MCKPUBIEHHOM CETKE KPMBBIX.

- [obaBneH nepekatoyaTtenb HanpaBaeHMA CONPAXEHNA CO34aBaEMON MOBEPXHOCTH
C ApYyrov NOBEPXHOCTLIO. [Nepekntouatent AOCTyNeH, eCin yCAOBUE COMPAXEHUA
— ITo kacamesibHoU vinv [NepneHOUKYIPHO W eCv He 3a/aHbl KpyBble
HanpasieHna V.

— CHATO orpaHnyeHmne Ha pacrnonoXeHne KpMBOKM HanpasaeHusa V anda ciyyasn, Koraa
OHa TONIbKO OHa: TeMepb 3Ta KPMBasa MOXET NMPOXOANTb Hepes tobble TOUKM
KpuBbIX HanpasaeHua U (paHee — TONbKO Yepes KOHLEBbIE).

15. B maccmBe onepauumia ynydleHa obpabotka onepauunit Omeepcmue n Omsepcmue 8
JIUCMOBOM meJie: OTBEPCTUE C MOAUYMHEHHbIMM 0bbekTamu Pe3bba w/vamn Ocb
BbIOMpPaeTca Mpy NOCTPOEHWM MacCMBa Kak eanHbIi 06bekT. Takum obpasom, Bce
3K3eMNAApbl MaccmBa ByayT 6e3yC/I0BHO MMETh Te Xe NOAYMHEHHble 06BeKTbI, YTO U
VCXOAHBIN 31eMeHT. PaHee ans KOMMpPOBaHWA pe3bbbl ee HeobxoanMMo 6bino
yKa3blBaTb Kak OTAENbHbIA MCXOAHBI OOBEKT MacCKBa; KOMMPOBaHWE OCEBOW IMHWUM
OTBEPCTNA BbINO HEBO3MOXHO.

16. [opaboTaH GpyHKLMOHAN MAaCCMBOB:
— NOABWAACh BO3MOXHOCTb KOMMPOBAHNA MaCCMBOB T/l M MOBEPXHOCTEN (paHee 3TO
ObI10 4OCTYMHO TONBbKO AN MAaCCMBOB KOMMOHEHTOB, ONepaLLmii, TOUYeK 1 KPUBBIX),
- 3K3emnaspbl MacCMBa MOTYT KOMMPOBATLCA MO OTAENbHOCTH, T.€. NCMONb30BaThCA B
KauecTBe MCXOAHbIX OOBEKTOB MPW MOCTPOEHMM APYTMX MACCUBOB,
- B MacCCMBE MO TOUKaM B KayecTBe Habopa TOUeK MOXHO MCMOAb30BaTh
MMEIOLLIMIACA B MOAENN MACCUB TOYek, YKa3as ero B [lepese (paHee TOUkM MacCvBa
HY>XHO ObIIO yKa3biBaTb B rpadmyeckoin 0b6aactv — no OTAENbHOCTU UM PaMKOW),
— Wn3MeHeHWe 0603HaueHMa y 1tHOro 3K3eMnaapa MacCcmBa Tel PacnpoCTpaHAeTca
Ha BCe OCTa/IbHble 3K3eMMAAPbI, BKIOUANA MCXOAHBIA OOBEKT; M3MEHEHME
HanMeHOBaHMA LOCTYNHO TOMLKO A/ UCXOLHOTO 0O6beKTa, 3TO M3MEHEHME TOXe
nepesaeTca BO BCE IK3eMMNIAPbI MacCcKBa,
— MOABWAACh BO3MOXHOCTb KOMMPOBAHWA OCEBbIX IMHUI.
17.PaclumpeHbl BO3MOXHOCTM COMPAXEHMA KOMMOHEHTOB-3K3eMMIAPOB MacCBOB:

—  COMPAXEHMA MOXHO HaKNaAblBaTb Ha 3K3EMMIAPbI MacCMBa MO KOHLEHTPUYECKON
ceTke,

— Ha 3K3emMnapbl MaccyBa Mo NapannesorpaMMHON CETKe COMPAXEHNA MOXHO
HakNaZblBaTb HE3ABMCMMO OT YPOBHA BNOXEHHOCTH (paHee — TOJIbKO Ha
3K3eMMAAPbI MEPBOrO YPOBHSA, T.€. Takne, KOTOpble He ABNAKOTCA IK3eMMAAPaMu
APYyroro MaccuBa).

18. B komaHze PasbueHue nosepxHOCMuU NOABUNACh BO3SMOXHOCTb MCMOIb30BaTh TENO
MM MOBEPXHOCTb B KayecTBe pa3bmBaeMoro obbekTa (paHee Npu yKkasaHum
Tena/NoBEPXHOCTM GOPMUPOBanca GUKCMPOBaHHbBIM HAabOpP rpaHen, KOTOpPbIN He
MEHSANCA NPU NepPecTpoOeHnH).

19. [opabotaHa komaHza lNposepka konausuli: ,o0baBneHbl ONLMK, ynpaBaatoLLme

06paboTkor 06BEKTOB, OTOOPaXKeHWEe KOTOPbIX BbIKAFOUYEHO B AAHHbIA MOMEHT, U
06bEKTOB, COCTABASAHOLLMX KOMMOHOBOUHYH rEOMETPUIO.
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20.

21.

22.

23.

24.

25.

20.

27.

28.
29.

[opabotan ananor lNapamempesi 3epkasibHO20 OMpaxeHUs KOMNOHEHMO8:

= [ns rpynnbl OAMHAKOBbIX KOMMOHEHTOB MOXHO OJHOBPEMEHHO M3MEHUTb
napametp Cnocob ecmaseku, Peaynemam, NosioxeHuUe KOMNoHeHMa nu
Budumocme gpaHmoma nytem BbibOpa Hy>XHOTO 3HaYeHWs MapameTpa B CTPOKe
3arosioBKa rpynnbl. PaHee cTpoka 3arosoBka rpynnbl Obina nycTton, a napameTpsbl
KOMMOHEHTOB 3a/laBa/Cb TOJNbKO UHAMBUAYANbHO.

- 3HayeHwus napametpoB Cnocob ecmasku n Pe3ysiemam otobpaxatorcs B bopmate
«MMKTOrpamMmMa + TekCT». PaHee 3HaueHMA NoKa3biBaanCb TONbKO B BUAE
MUKTOrpamm.

B pexnme cevyeHna Moaenmn OTO6pa>KaI-OTCF| JINHNW, TIO KOTOPbIM CeKyLLadA rnjioCKoCTb
nepecekaeTca C rpaHAMKM MOLENN. Enaro,u,apﬂ 3TOMY CTaJio y,u,o6Hee BN3YyaJibHO
KOHTPONMPOBATh B3aMMHble NnepeceyveHna 1en 1 3a30pbl MEXAY HUMWN.

MosBMAaCb BO3MOXHOCTb BCTaBKM KOMMOHEHTOB B COOPKY MyTeEM «MepeTackMBaHNA»
danna mbiwbto 13 MNposoaHnka B okHo KOMIMAC-3D, Ha Bknaaky cbopku. [JaHHbIn
CNocob MOXHO NPUMEHATL A5 BCTaBKM B cbopky kak Mmogenein KOMIMAC-3D, Tak u
MoZzenern 13 obMeHHbIX opmaToB.

[NosBMIaCb BO3MOXHOCTb BBOAA I'IpOVI3BOJ'IbHOVI Maccbl ans Ten. PaHee macca Tena
BbIYMCNANACh HA OCHOBE ero obbemMa 1 NAOTHOCTU MaTepmnana.

YCKOPEHO NOCTPOeHME MaccvBa onepaunii B Mogenn. ddodekT Hanbonee 3aMeTeH Ha
MaccMBax C HONbLINM KONMYECTBOM IKIEMMIAPOB, a TAkKe Ha reOMEeTPUYECKMNX
MaccuBax.

B 60sbLuMX cHOpKax yCKOPeHO BbIMOHeHMe onepaLumm Omeepcmue ¢
aBTOMaTUYeCKMM onpeseneHnemM obaacT NpUMeHeHus.

[ina KOMNOHEHTOB COOPKN 2-TO M MOCAEAYHOLLMX YPOBHEW CTano AOCTYMHO

M3MeHeHWe BUANMOCTM 6e3 nepesaun B Gainn noacbopku, coaepkallent AaHHbIV

KOMTMOHEHT, @ Takxe BO3BpaT KOMMOHEHTa B MCXOAHOE COCTOAHME (YCTaHOBAEHHOE

A9 Hero B Ganne noacbopkm). Takmm obpasom, Teneps B [Jepese noctpoeHvs Ans

KOMMOHEHTa MOryT 0TObpaxaTbCs Cneaytolme 3Hauky, KOTopble MOKa3biBatoT

BUAMMOCTb:

- Hacnedyemcs - sudumelil vinv Hacnedyemcs - ckpbimblli — ecnv BUAVMMOCTb
KOMMOHEeHTa Takas Xe, Kak B daline cogepxallen ero noacbopku;

= Budumeili nan Ckpelmelli — ecnv BUAMMOCTb KOMMOHEHTA B TekylLLeih coopke
M3MeHEeHa Mo CPaBHEHWIO C dari oM NOACOOPKY.

Bnarozapsa 3TOMy B pa3HbIX BCTaBKax OLHOM W TOW Xe NoACOOPKM MOXHO

BK/IFOUMTL/OTKAOUMTL MOKa3 Pa3HbIX KOMMOHEHTOB (paHee Takme BCTaBKW BbIMAAENM

OJMHAKOBO).

PeannsoBaH pexxunm n3oaaumm BbIbpaHHbIX KOMAIOHEHTOB COOPKKM. B 3TOM pexunme

0TODpPaXKaroTCA TONMBKO YKa3aHHble MOb30BaTeNEM KOMMOHEHTbI, Tea UK

MOBEPXHOCTH, @ BCe OCTa/lbHble 06BbEKTbI CkpbiBatOTCA. [1ocae BbiIxoAa 13 pexnma

M301ALMN BUAMMOCTb OOBEKTOB BOCCTAHAB/VBAETCA.

YnyuleHo oTobpaxkeHne TeKCTOB B MOAENAX.

YBennueHa nponssoantensHocTb pabotel KOMIMAC-3D (adpdekT Hanbonee 3ameTeH

npv pabote ¢ 6oabwWmMK cOopKamu):

— YCKOpeHO cpabaTbiBaHWe MOACBETKN OOBEKTOB MOZA KYyPCOPOM,
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— YCTpaHeHbl 3aMedieHnA Npn Hadane BpaLU,eHl/Iﬂ/l'IepeMeU_l,eHl/lﬂ MOoAaeNn.

paduueckne 4OKyMeHTbI

1. MNoasunacb komaHaa Jy2o8asa ocesas NUHUA. Pe3ynbtaT paboTbl KOMaHAbl —
LUTPUXMYHKTUPHAA Ayra 3aZaHHOro pajnyca, BbICTyrnaroLLan 3a yka3aHHble KOHLEBble
TOUKM.

2. [opabotaHa kOMaHzAa Aemoocesast:

- [lpn yKazaHuM ABYX KOHLIEHTPUYECKMX OKPY>KHOCTEN/AYr CTPOUTCA NPOXOAALLLAsA Ha
PaBHbIX PACCTOAHMAX OT HUX OCEBaA OKPY>XKHOCTb/Ayra.

- (ans accoumaTmBHbIX YepTexen) MNpu ykasaHum TOUKM BHYTPU NPOEKLIMM FPaHN,
nmetoert GopmMy NOBEPXHOCTM BPALLEHWSA, CO34aeTCA OCeEBAsA AMHUA 3TOM
MOBEPXHOCTW.
3ameyarue 1. [ina paboTbl GyHKLMOHaNA TPEOYHOTCA 3arpy>XeHHbIE N3 MOAENN
faHHbIe.
3ameyaHue 2. B yeptexax, co3aHHbIX B npeablayLinx sepcmax KOMIMAC-3D,
flaHHas BO3MOXHOCTb 4OCTYMHA NOC/e NepecTpoeHms.

3. AccoumaTuBHbBIA pa3Mep Ayrv OKPY>XXHOCTU MOXET ObiTb YyNpaBAstoLLMM. Taknm
obpa3om, Tenepb MOXHO YNpPaBAATb AJVHOW Ayry, 3aaBas pa3Mmepy Heobxoammoe
3HaueHVe.

4. CeTka LEeHTPOB ANA TPYNMbl OKPY>KHOCTEN B aCCOLIMATMBHOM BUAE Tenepb
aBTOMATUYECKM CO3LAETCA U B TOM C/yYae, eCv AaHHas rpynna OKpPYy>KHOCTEN
npeacTaBaseT cObOM MPOEKLUMIO MACC1BA, KOTOPLIN ABAAETCSA IK3IEMMAAPOM APYroro
MaccuBa (paHee ceTka Cco3/aBasacb TONbKO A5 KOMMPYyeMoro obbekTa, HO He AN ero
KOMUI).
3ameyaHue. B yeptexax, co3saHHbIx B npeablaylinx sepcnax KOMITAC-3D, gaHHas
BO3MOXHOCTb AOCTYMHa Mocie NepectpoeHums.

5. B ananore CuHxpoHu3ayus 0aHHbix 0CHo8HoU Hadnucu u Modesnu NosBMNach
BO3MOXHOCTb BBOZA HYy/1€BOr0 KONMYECTBa 3HAKOB MOC/IE 3anATOM B 3HAYEHWM MaCChl.

6. VI3meHeHa paboTa C aBTOMaTMUeCckn CO34aBaeMbIMM B aCCOLIMATUBHBIX BUAAX
OCEBbIMU IMHNAMY, OOO3HAYEHMAMM LIEHTPOB M CETKaMM LLEHTPOB:

= Yr10ob6bl yOpaTh 13 UepTexa OCEBYHO NHMIO, €€ HYXXHO yaannTb. KoMaHaa CKpbITUS
HosbLIe He NMPUMEHAETCA K OCEBbIM JMHUAM.

- BkitoueHme/oTkAOUEHME ONLMIA YyNPaBAEHNS OCEBbIMU NNHUAMM, OOO3HAUEHUAMM
LeHTpa 1 CeTKaMu LLeHTPOB B MapameTpax yXe CO3,aHHOro BMAa Tenepb NpuUBOAUT
K 40DaBNeHMIO/yAaNeHNIO COOTBETCTBYHOLLMX OO BEKTOB — KPOME Tex, KOTopble
ObIM yAaNEeHbl/NOCTPOEHbBI BPYUHYHO.

7. B amanore BbibOpa cnos Ans nepeHoca BblAeNeHHbIX OOBEKTOB CTano AOCTYMHO
M3MEHEHWe BCeX NapaMeTpoB CI0EB TeKYLLEero BuAa (paHee 66110 4OCTYMHO TONbKO
nepenMeHoBaHue).

8. YCKOpEeHO BbINOMHEHWE CNefyHOLLMX OnepaLuii:

- oumctka obnactu,
— pa3spyLleHre MakpO3NeMEHTOB,
- BblObOp 06BEKTOB B [lepeBe accoLMaTUBHOMO YepTexa,
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— MepepucoBKa YepTexa Ha 3kpaHe (B HEKOTOPbIX Cy4YasXx).

PaboTta co cBomcTBaMu U oTyeTamMmm

Mpwu paboTe ¢ MoAeNbrO AOCTYNHA HOBas NaHenb ynpaeneHns — Cocmas usdesnus,
npeaHa3HauveHHasa ana paboTbl CO CBOMCTBAMU U3AEANSA U €r0 COCTaBHbIX YacTen.
CoCTaBHbIMWM YacTAMKN ABAAKOTCA KOMMOHEHTbI MEPBOro YPOBHA 1 Tena. C MOMOLLbHO
lMaHenn coctaBa U3aennsa Noab30BaTE b MOXET:

- TpocmaTpurBaTh TeKyLLME 3HAUYEHNS CBOMCTB U3AENNSA U er0 COCTaBHbIX YacTen.

- PepaktnpoBaTh 3HaYeHMA CBOWCTB, B TOM UMCe MPUBOANTL CBOMCTBA COCTABHbIX
yacTel B COOTBETCTBME C MCTOUHMKOM. CBOWCTBA OAMHAKOBbIX COCTaBHbIX YacTelM
MOXHO N3MEHATb OAHOBPEMEHHO.

- YnpaBnATb BXOXAEHMNEM COCTaBHOM YacTW B CNELMPUKALIMIO TEKYLLLErO CTUASA AN B
CoCTaB mn3genuvs (T.e. B cneumndukaLmm Bcex ctunen).

- [obaBnaTb B M3aenme COCTaBHble YacTy, He MPeACTaBNEHHbIE BU3YyasbHO, T.€.
CO3/aBaTb TakMe COCTaBHble YaCTW, KOTOpble ABAAOTCA NNLLb HabopaMu CBONCTB U
He CBA3aHHbIE HM C KaKUMU TeNaMU NN KOMIMOHEHTaMMU.

— Ypanatb coctaBHble yacTu. [py 3TOM yaaneHmne COCTaBHOM YacTy,
COOTBETCTBYHOLLIEN TeNY/KOMMOHEHTY, O3HauYaeT yAaneHne AaHHOro obbekTa 13
MOJEenn.

MaHenb cocTaBa M34ennsa MMeeT ABa BapyaHTa OTODPaXeHWA: KOMMAKTHbIN,
MOKa3blBatoOLLMI TONbKO CBOWCTBa O603HAaYeHUe v HaumeHosaHue, N pa3BepHyTbIN,
NOKa3bIBatOLLMIA BCE CBOMCTBA, MCMONb30BaHNE KOTOPbIX BKIKOUEHO B MOAENN.

PaboTa co cneuundukauymen

1. B noaunmHeHHOM pexunme paboTbl ¢ 0bbekTamm cneumdrkaumm ctana 4OCTynHa
koMaHaa Paccmasume nosuyuu. OHa npucBavBaeT 0b6bekTaMm NociesoBaTeNbHble
HOMepa, HaunHas C 1, C y4eTOM pe3epBHbIX CTPOK B KaX0M pasjene (paHee 0O6bekTbl
noay4yany Homepa B nopsazke Aob6aBneHUA 1 3TV HOMepPa He N3MEHANNCH A0
co34aHuA cneumdnkaumm No AOKyMeHTY).

Mocne Toro, kKak No AokyMeHTy ByAeT co3aaHa cneumdurkalms, pacyet HOMeEpPOB
NO3ULMIA MPON3BOAMNTCA YKe B HEN 1 MONYUMBLUMECS HOMEPA NepesaroTcs B
A0KyMeHT. [103ToMy mocie co3faHns No AOKYMEeHTY cneuudukaumm KomaHaa
Paccmasume no3uyuu nepectaeT ObITb JOCTYMHOW.

2. B KoHTekcTHOe MeHto Avenkn obbekTa cneumdurkaumm gobasneHa KOMaHAa
Omkpsime ucmoYHuk ceolicmaa. OHa OTKpPbIBaET AOKYMEHT, B KOTOPOM ObIa10 334aHO
oTobpaxaeMoe B Auyeike 3Ha4YeHne CBONCTBA. Hanpumep, ecam BbI3BaTb 3Ty KOMaHAY
Ana auenkn @opmMam, TO OTKPOETCA MOAKNFOUEHHbIN K 06bekTy cneumdukaLmm
yepTex, a eCAU ANA AUYenkn HaumeHosaHue, TO — MOZENb.

3. ONTMMM3MPOBaAHO CO34aHne O6BEKTOB B rpynmnoBOW cneumdukaumm no BapuaHTty A.
Tenepb pasMeLleHne HOBOro 0bbekTa 3aBUCUT OT TOTO, rae bbina BblAeneHa CTpoKa
nepes BbI30BOM KOMaHAbl 406aBneHns obbekTa nam pasgena: B MOCTOAHHbIX AaHHbIX
VAW B OAHOM U3 UCMOJIHEHWN; OOBEKT, CO3AaBaeMblv B NyCTOW cneundukaumm,
pa3MeLLaeTcs B MOCTOAHHBIX JaHHbIX. PaHee HOBbIV OObeKT BCerga co3aBanca B
OCHOBHOM WCMONHEHNN.
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4.  Ecam cBonctBo ObosHayeHuUe nnv HaumeHosaHuUe COCTaBHOM YacTn U3Aenuns He
CBA3AHO C MCTOYHMKOM, TO COOTBETCTBYHOLLAA fYelika obbekTa cneumdukaLmm
BblAENAETCS KPACHOW paMKon — Kak B MOAYMHEHHOM pexume paboTbl ¢ 06bekTaMu
cneumdukaumm, Tak 1 B cneymdurkaumm, K KOTOPOM NOAKAOUEH AOKYMEHT Ha
n3genue. Mpu pabote B NOAUYMHEHHOM PEXMME MOXHO, HE BbIXOASA U3 HEro, BEPHYTh
csoictBy Obo3HayeHue unn HaumeHogaHuUe CBsA3b C UICTOUHUKOM. 1A 3TOro Ciyxut
KOMaHAa 1o UCMOYHUKY B KOHTEKCTHOM MEHHIO BbIAENEHHOW AYENKM.

5. YcoBeplueHCTBOBaHa MNPOCTaHOBKA MO3MLMIM B aCCOLIMATMBHOM YepTexe:

— Co3aaHHOe 0603HaUYeHMe NO3ULMM aBTOMATMUECKM BKIHOUAETCA B OOBEKT
cneymdurKaLmm KOMMNOHEHTa, Ha KOTOPbIN yKa3blBaeT MHNA-BbIHOCKA
0b603HauveHus.

- B cnyuae, korga Touka Hauana BbIHOCKM 3a4aHa BHYTPW KOHTypa MPOEKLMK rpaHu,
cucTema onpeaensiet, KakoMy KOMMAOHEHTY MPUHALNEXMUT rPaHb.

Ecnn ykazaHme TOUKM MPOM3BOAMTCS B MapaMeTPUUECKOM PeXNME, TO MEXAY
JIHVEN-BbIHOCKOW 1 MPOEKLUMEN FpaHu CO3AaEeTCA CBA3b «ACCO{UAMUBHOCMb».
3ameyaHue. [1ns pacno3HaBaHWsA KOMMOHEHTA TPeOyHOTCA 3arpy>XKeHHble 13
MOJENM NaHHbIE.

6. VI3MeHeHMs KOMMOHEHTa, 3aTparmBatoLme TOAbKO ero CBOMCTBA, HO HE TEOMETPUHO,
Tenepb NepesaroTcs B cneumdurkaLmio 6e3 nepectpoenus cbopku. Hanpumep,
M3MeHeHne 0B03HAYEeHNS M HAMMEHOBAHWA AeTann, BXOAALLen B COOPKyY, Nan
dopmaTa AeTaMPOBOYHOIO YepTexa 0TobpasnTcs B cneumdmkaumm cpasy nocie
COXpaHeHus Gaiina AeTanu Uam YepTexa.

Ecan xe nameHeHnsa BANAROT Ha reoOMeTpmno KOMIMOHEHTa, TO NOod/1€ BO3BPaLLEHNA B
cneu,mchKau,mo BblAaeTCA COO6LLI|eHl/Ie O HeO6XO[],l/IMOCTl/I nepecrpoeHnA C60pKl/l.

3ameyarue. OnmcaHHble BO3MOXHOCTW AOCTYMHbI, €N BCE AOKYMEHTbI KOMIMJ/IEKTA
coxpaHeHbl B KOMTAC-3D sepcun 20.

MmnopT u akcnopTt

1. MosBMnack BO3MOXHOCTb UTEHNA MOAENEN 13 NponpueTapHbix GOPMaToB, T.e.
dopmatos mozenent apyrnx CAD-cuctem: NX, Creo, SolidWorks, Inventor, Catia,
SolidEdge. B Tom uncne Takune moaenn MOxHo BCTaBaatb B cbopky KOMIMAC-3D B
KayecTBe KOMMOHEHTOB.

MosBMAaCh BO3MOXHOCTb COXpaHeHna mogenen B dopmart IFC.

[lobaBneHa BO3MOXHOCTb HAaCTPOMKM MapaMeTpoB Mpw 3KCropTe MoAenel B dopmat
C3D.

4. [pwn a3kcnopte mogenein B dopmat STEP 1 nmnopte 13 31oro popmata MOXHO
yNnpaBAATb 3aMMCbiO U UTEHMEM 3HaYeHUA NNOTHOCTU MaTepuana. Ecan ana mogenu
3alaHa He MJI0THOCTb, a Macca, TO OHa 3amnM1cbiBaeTCA TOIbKO NPKY nmnopTe B Gopmar
STEP AP242.

5. TMpwu nmnopte mozenein dopmata JT pa3mepbl 1 0603HaYeHUs NpeobpasyroTca B
06beKTbl TMMA «<MMNOPTUPOBAHHOE OOO3HAUEHWE», KOTOPbIE ABNAIOTCA SN1EeMEHTaMM
odopmMaeHns. baarogapsa sTomy cTano yaobHee ynpasaiTb 0TOOpaxeHEM pPa3mMepoB
1 0603HaUYeHUI B UMNOPTUPOBaHHOW Moaenn. Hanpumep, NX MOXHO NepeHecTy Ha
OTZAENbHbIN CNOW; MOXHO MOracuTb, OTKIOUYMB MOKa3 B MOAEM YCNOBHbIX

© 2026 ACKOH




0603HaueHnn, 1 T.N. PaHee pa3mepsbl n 0603HauYeHMsa Npu MMnopTe 13 dopmata JT
Npeobpa3oBbIBaNCL B MaKPO3NEMEHTBI.

Mpuno>xxeHusa

1. MexaHuka: lNpy>xuHel
- [obaBneHbl HOBble pacyeTbl MpyxuH oxatna no OCT 3-3427-76 «[1py>XunHbl
BMHTOBbIE LMANHAPUYECKME CKATUA U PacTAXeHNs, paboTatoLLme B arpeCcCuMBHbIX
cpesax».
- [opaboTaHa popma pe3ynbTaToB PacyeToB.
2. ObopydosaHue: Tpybonposoobl

— [loasunnacb BO3MOXHOCTb A0baBneHns B TpybONpoOBOA KOMMOHEHTOB M3
NNOUMAH:PLM.

- B Hactpoiiky ctuns Tpybonposoaa AobaBaeH napameTp «MUHUManbHbIN y4acTok
TPyObl MeXAy 3neMeHTaMn». [pu NoCTpoeHnn TpybonpoBoja cuctema
CpaBHWBAET ANMHY NMOCTPOEHHOTO yyacTka Tpybbl C BBEJEHHbIM B CTUE
3HauyeHmeM. Ecnm nonyumnBlLancs ANMHA MeHbLUe AOMYCTUMOM, TeNo Tpybbl He
CTPOWTCSH, Ha NPOBNEMHBIN YyYacToK A0HaBASETCS 3HAK NpeaynpexaeHns.

- TosBunacb BO3MOXHOCTb Ha3HayaTb 3a30pPbl MOA CBaPKY 3/1eMEHTaM,
A06aBneHHbIM B TPYHOMPOBOA BPYYHYHO — K3 KaTanora, CNpaBoOYHMKa MK K3
davna.

3. Basel u MexaHu4eckue nepedayu

- Ob6wme ycoBepLUEHCTBOBaHNSA

- MNpoBoanamck paboTbl N0 obecneyeHno KOPPEKTHOTO GYHKLMOHMPOBAHWSA
NpuAoXeHns Ha MoHUTOopax 4K. PaboTbl He 3aKOHYEHBI.

— [lopaboTaH Moaynb BbibOpa MaTepmnanos:
— BBeZeHa rpynnupoBka no Tmny mMatepuana,
= aKTya/lM3MpOBaHO HamnosHeHWe Ha3bl MaTepManoB Aasa 3ybuaTbix Konec u
Apyrvix feTanen,
— peanu3oBaHa nHTterpaums ¢ cnctemoin NOJIMHOM:MDM.
- Co3gaHwne yepTtexen
- [lob6aBneHbl HOBblE TUMbI Pe3bb:
- MeTtpuueckas (nocagku ¢ HaTtarom) FTOCT 4608-81,
- AmepukaHckas arommosaa UN no ctaHgapty ASME B1.1-2003,
- bpwurtaHckas aronmoBasn ButBopTa no craHzapty BS 84:1956,
- OxkynapHasa pe3bba NOCT 5359-77.

- [Ina meTpuyeckmnx pesbb Bcex TMMOB, TPYOHOW pe3bbbl, N BHOBb BBEAEHHbIX
pe3bb fobaBneHa 6asa npesenbHbIX OTKNOHEHWA. Ha BBIHOCHOM 3neMeHTe
npoduns Tenepb yKa3blBatOTCA NpeAesbHble OTKIOHEHMS.

— Ha BbIHOCHOM 31emeHTe Npoduas NPAMOOOUHbIX WANLEB A06aBAEH fOMYCK
CUMMETPUYHOCTM.

— [Mpy NOCTPOEHNN LIKMBA KAMHOPEMEHHOM Nepesaun No reoMeTpruUeckmnm
napamMeTpam pa3peLleHO N3MEeHEeHVE LWMPUHBI LIKMBA.

- TeHepauns TpexmepHbIX MOAenen
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- PeanvzoBaHa reHepauus MoAenen HoBbIX BUAOB pe3bb.
— Peann3oBaHa reHepaums mogenen 3ybopesHbix 40N6AKOB.
4. CeapHole coeOuHeHUs

- [obaeneHa komaHaa ObHo8UMb mabsuysl c8apHbIX wieo8. CnyxuT ans
akTyaamsaumm TabauvL, CBapHbIX LWBOB B rpadnueckmnx AokymeHTax. Ytobel paboTa
KOMaHZbl 6bln1a BO3MOXHa, TabanLbl CBapHbIX LWBOB AOMKHbI ObiTb CO3/4aHbI B
KOMTIIAC-3D Bepcum 20.

- KowmaHaa Tabsuya csapHbix weos paboTaeT He TONbKO B rpadunyeckoM AOKyMeHTe,
HO 1 B MOZenw.

- [opabotaHa komaHza Obo3Ha4yeHuUe c8apHO20 Wea:.

— MOsBMAACh BO3MOXHOCTb CO3/jaHNA YCIOBHbIX 0O03HaUeHWI CBapHbIX LUBOB MO
CTO LIKTW 10.003-2007,

— YCNIOBHble 0603HaueHMaA cBapHbIx WwWeos no MHASD -7-009-89 (13m. 1999 r.)
3aMeHeHbl YCNOBHbIMK 0B03HaYeHNAMM CBapHbIX WBoB no HIM-104-18.

- B komaHze KoHcmpykmugHble 31emeHmbl ceapHblx wieos 106aBaeHa BO3MOXHOCTb
Pa3HOCUTb AeTann KOHCTPYKTUBHbIX 3/1IEMEHTOB CBAPHbIX LLBOB C HY/1IEBOWN
BE/IMYMHOM 3a30pa Ha 3afaHHOe PacCTOAHWE UM Ha 3HaYEeHME MaKCMMaabHOro
Aonycka.

- WcnpaBneHbl HaAeHHble OWNOKN.

5. Ob6opydosaHrue: Passepmku
- [obaBneHbl HOBblE 31EMEHTBI:
- Mampy6ok koHu4eckuli mun 5;
- Mampy6ok yunuHopu4eckuti mun 4;
= lMampybok yunuHdopu4eckul mun 5;
= lMampybok nepexodHbIl mun 2.

- Peann3oBaH elye 0AnMH BapyaHT HaHeceHns pa3mepos ana [lampybka
nepexo0H020 mun 1 — C yKa3aHWeM AAVH IVHWIA crnba Ha NoJKax BbIHOCOK, UTO
no3BOAET n3bexaTb HaNOXEHWA Pa3MEPOB.

— WcnpasneHbl owmnbKM, CBA3aHHbIE C 3KCMOPTOM pa3BepTok B dopmat DXF n
APYrvMmn acnektamu paboTbl MPUAOXKEHWS.

6. MexaHuka: AHuUmayus

— PeannsoaHa BO3MOXHOCTb M3MEHEHNA pasmMmepa raBHOro OKHa NMpuaoXKeHNA.

- KOMaH,LI,a Bbl30OBa cnpaBquoM CNCTEMbI pa3MeleHa B raBHOM MEHHO.

- |/|CI'IpaB}'IeHbI YacTHble OWNBKM.

7. ObopydosaHue: Kabenu u xaymel

- PeanuzoBaH BbIGOp KpaTyarLLero nyT1 Ans NOCTPOEHMsA TPacchbl B Cyyae, KOrAa
BO3MOXHbI HECKO/IbKO BapVaHTOB MPOXOXAEHMA MO TPAEKTOPUAM.

- B pononHeHve K TpexMepHOW packnazke xryTta/kabens Ha NNOCKOCTb (OHa NoABMNaCh B
akcnpecc-ob6HoBAeH KOMITAC-3D 19.0.4) nossmnack komaHia obHOBAEHMA
TPEeXMePHOM pa3BepTKy, eCIM B XryTe/kabene N3MEeHSANINCL TONbKO AMHbI BETBEN (He
NOABNANCE N HE UBMEHANNCH CMINCKN COEAVHNTENEN, HE MOABAAANCE HOBbIE
pa3BeTBAEHNS).

— BseaeHa kOMaHAa nony4vyeHmA VIH(I)OpMaLI,l/Il/I O CeNeKkTnpoBaHHOM B MOZeNIN coeanHmnTene
Win Tene BETBU XKryTa. B okHe VIHq)OpMaLLVIVI NnoABNAETCA MapKa COeANHNTENA, ero
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NO3MLMOHHOE 0H603HaUeHWE, MO3ULIMOHHOE 0B03HAUEHMWE BbILLECTOALLErO U3AEANs (eCU
TaKOBOE Ha3HAYeHO), CMMCOK KOHTAKTOB COEAVMHUTENSA U Lienel Ha Hux. MNpwu
CeneKkTMpPOBaHMM Tena NPOBOAHMKA NoABAAETCA MHbOPMaLMA 06 aZpeCHbIX COEANHEHNAX,
peannsyemMblix MPOBOAHNKAMM 3TOM BETBU.

B cBA3M ¢ dopMmnpoBaHNEM TPEXMEPHOW MOAEW PACKNaAKN UCKIKOYEHa KOMaHAa
dopmmpoBaHma cneumdrkaumm Ha cOOPoUHbIN YepTex. Tenepb cneumndrKaLma MOXeT
6bITb BbINyLLeHa 6a30BbiM PyHKUMoHanoM KOMIAC-3D (c nomoLubto komaHasl Cozdame
cneyugukayuro no 0oKymeHmy).

[lopaboTaH MexaHM3M MMNopTa NPOMeXyToYHoro XML-dbaina 13 napTHepCKON CUCTEMBI
CATIP MAKC. Tenepb npu MMNopTe AaHHbIX MO COCTaBYy KOMMOHEHTOB B COOPOYHYHO
eANHULY XryT/kKabenb MpoVCXOANT OAHOBPEMEHHOE 3anoHeHVE TabanLLbl COeANHEHNIA
XryTa.

NcnpaBneHbl YacTHble OWMOKU.

[opabotaHa CnpaBoyHas cucrema.

3ameyaHue. Nepes NOCTPOEHVEM TPEXMEPHOW Pa3BEPTKM XKIyTOB, CO3/aHHbIX B
KOMIMAC-3D V19, 371 XryTbl HEOH6XOANMMO NepecTpouTb. MNopsaoK NepecTpoeHms
CneayroLLnia;

1.

2.

4,
5,

OTkpbITb COOPKY XK2yma Ha peaakTmpoBaHue B pexunme Ha Mecme.

YpanuTb KpuBble C UMeHamm «Tpacca XXX» n «Obuull y4acmok», 3aTeM BbIATU 13
pexunMa peaakTMpoBaHua Ha MecTe.

3anycTuTb KOMaHAy npunoxerus «Kabean v xryTel» Co3dame Modesb xayma —
Cgopmuposame mpaccy/xaym.

ChopmmnpoBaTh XryT 1 MOCTPOUTb MOAEb XTyTa.

3anyctntb komaHay Co3dame/06Ho8UMb pa3gepmKy.

8. ObopydosaHue: MemannokoHcMpykyuu

[obaBneHbl KOMaHb!:

M3onuposame 2paHe. MNpeaHasHayeHa ANs CO34aHNA U30AALMKN NAOCKUX U
KPMBOJMHENHbIX MOBEPXHOCTEMN.

M3onuposame meso. NpesHazHaueHa 418 U30AsALMKN Ten.

W3zonuposame npoguse. [laeT BOIMOXHOCTb MOAEAMPOBAHNA MOb30BaTENbCKMX Y3108
M30N1ALMM NO NPeABapUTENbHO MNOArOTOBAEHHOMY NapaMeTpuyeckoMy dparMmeHTy.
3azpyaume u3 IFC-¢gpalina. Mo3sonset oTkpbITh Gann dopmata IFC, coaepxalumm

METaNNOKOHCTPYKUMN, AnAa noCieyrouero pejaktmpoBaHNA 0b6beKTOoB KOMaHA4aMn
NMPUIOXEHNA.

9. bubauomeka CmaHAapmHeie u3denus

B katanor Kpenex nobasneHbl:

— 3aknenku OCT 134026-77, OCT 134027-77, OCT 134028-77, OCT 134029-77,
OCT 134030-77, OCT 134031-77, OCT 134032-77, OCT 1 34033-77,
OCT 134034-77, OCT 134073-85, OCT 134074-85, OCT 134075-85,
OCT 134076-85, OCT 134077-85, OCT 1 34078-85, OCT 134079-85,
OCT 134080-85, OCT 134081-85, OCT 134082-85, OCT 134083-85,
OCT 134084-80, OCT 1 34085-80, OCT 1 34086-80, OCT 1 34087-80,
OCT 134088-80, OCT 134089-80, OCT 1 34090-80, OCT 1 34091-80,
OCT 134093-80, OCT 134094-80, OCT 1 34095-80, OCT 1 34096-80,
OCT 134097-80, OCT 134098-80, OCT 134099-80, OCT 1 34100-80,
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OCT 1 34101-80, OCT 1 34105-86, OCT 1 34106-86, OCT 1 34107-86,
OCT 134108-86, OCT 1 34109-86, OCT 1 34110-86.

- B «atanor Jlemanu, y31el U KOHCMpYyKmMuUeHsle 31eMeHmel J06aBEHb!:
— BuWHTbI cTyneHyaTble co wanuyem FOCT 18787-80
- [Npoknagku FOCT 23358-87
- Tpy6bl TOCT 32528-2013
— YnnotHenua FOCT 22704-77
— ®naHueBble coesnHeHna ycTbeBoro obopyaosanma FOCT 28919-91
— [He3pa BBepTHbIX coeanHennin FTOCT 19529-74

— YcTponcTBa MOABEMHO-MOBOPOTHbIE A1 KPbILLEK JFOKOB CTanbHbIx cocyaos OCT
26-2013-83

- B «atanor snekmpuyeckue annapamel u apmamypa 3D fo6aBneHb!:
= [natel TOCT 28821-90
10. bubauomeka Mamepuansl u CopmameHmei
AKTyanu3npoBaHbl CneayroLine AOKYMEHTbI:

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

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

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

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

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

FOCT 21631-2019(76), FOCT 901-2017, TOCT 1150-2018, TOCT 89-2018,
FOCT 1791-2014, TOCT 1790-2016, TOCT 1049-2015, FOCT 529-2015,

FOCT 1789-2013, FOCT 1628-2019, TOCT 1066-2015, TOCT 1018-2015,
rOCT 1208-2014, TOCT 494-2014, TOCT 1625-2016, TOCT 193-2015, TOCT 618-2014,
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N3meHeHne KomnaekTa NnocTaBku

1. B komnnekT noctaBku BKArOUeHO npunoxeHne ObopydosaHue: KabesoHole KaHasel,
npesHa3Ha4yeHHOe AN NMOCTPOEHMS Pa3BETBNEHHbIX KabelbHbIX KaHaNOoB.

- |_|OCTp0eHl/Ie KabesbHbIX KaHaNoB OCyLLEeCTBNAETCA Ha OCHOBE cTunen.

—  Ciunb kabenbHOro kaHana — Habop MapamMeTpoB NPAMOro y4acTka 10TKa U
3N1eMEHTOB BETB/IEHMI 1 MOBOPOTOB, CO3AaBaeMblx aBToMaTnyecku. [ns
MOBOPOTOB YUMTHIBAETCA OPUNEHTALMA: TOPU3OHTabHAA, BEPTMKAIbHAA BHELIHASA,
BepTUKaabHaa BHYTPEHHAS.

- [podunnb kabenbHOro kaHana onuceiBaeTcs bnubanotekon. Kaxabii sneMeHT
NPAMOro y4acTka N0Tka CO34aeTcs B BUAE 3aMKHYTOrO KOHTYpa Ha OTAe/bHOM
cnoe. B ctmnax MoOXHO BbIbMpaTh 31eMeHTbI 10TKa, KOTOpPble HEOHXOANMO
NOCTPOWUTb (NOTOK C KPbILIKOW, N0TOK 6€3 KpbILKK 1 T.4.)
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- KabenbHbln kKaHan oTobpaxaeTtca B [lepeBe MOAENN Kak CaMOCTOATENbHbIN 0ObeKT.

- [loctynHa napameTtpuueckas BCTaBka 31eMeHToB 13 dainna. MNpn fobasneHnmn Ha
NOTOK 371eMeHTa 13 darina ¢ NnapamMeTpr3oBaHHON MOAENBHD NOAOMpParOTCA
3/IEMEHTbI C NapameTpamMy, COOTBETCTBYHOLLMMM NapaMeTpam a0Tka. Ecam k
LAaHHOMY CTUHO N0TKA NOAXOAMT HECKObKO NapaMeTpOB 31€MEHTOB, TO MOXHO
BbIOpaTh 31EMEHT 13 CnmcKka.

[ns paboTbl ¢ npunoxeHnem ObopydosaHue: KabesbHbie kaHa bl TpebyeTcs
OTZAENbHO OMavMBaeMas JULEH3MS.

2. W3 komnnekTa noctaBkn nckaodeHo npunoxerre KOMIMAC-VDM.

Otnanumnsa sepcum 19 ot Bepcum 18.1

Obuwee
1. HoBble BO3MOXHOCTM HacTponkun nHtepderica KOMIMAC-3D:

- [losBUACA pexxmnm HacTporku MHTepdelica. B 3ToM pexnme MOXHO ynpaBasTh
COCTaBOM KOMaHJ, Ha MMEIOLLIMXCA MHCTPYMEHTaAbHbIX MaHenax n co3aaBaTb
Nnoab3oBaTesbCkme NaHenun. Takxe B JaHHOM pexmnMe AOCTYMHbl OCTalbHble
BO3MOXHOCTN HAaCTPOWKN: M3MEHEHWE pa3mepa, MONOXKeHUA NaHenen n ap.

Pexxm HacTponkn nHTepderica MOXHO 3anyCTuUTb KOMaHA0n Hacmpoume
uHmepgelic 13 KOHTEKCTHOrO MeHIO VIHCTpyMeHTanbHOM obnactu.

- Paboune npocTpaHCcTBa UCKAKOUEHbI. HacTporika nHTepdelica Tenepb COXpaHAeTcs
B Gann ¢ paclumpeHmem kset. B Hero BKArOUaroTCA CBEAEHMA O Pa3MeLLEHNN U
COCTaBe MHCTPYMEHTa/bHbIX MaHeer, a Takke O PacnoNOXEHUM NaHenemn
ynpasnenua. [1ns ynpaBneHus HaCTPOMKON MOXHO MCMONb30BaTb KOMaHAbI
CoxpaHume Hacmpoliky, 3azpy3ume Hacmpoliky v Cépocume HacmpouKy 13
KOHTEKCTHOrO MeHH VIHCTpyMeHTanbHOW obaacTw.

2. [naBarolyee NONOXKEHNE NHCTPYMEHTAbHbIX MaHenel CTano HeAOCTyNHO. MNaHenu
MO>HO pacnonaratb 60 B VIHCTpyMeHTanbHOM 06aacTu, aMbo ¢ NPUKPENnIeHnem K
BepTMKanbHOW rpaHuue okHa KOMIMAC-3D.

3. KHomMka, pacnonoxeHHas B Hayane CTPOKW BKIaJL0K JOKYMEHTOB, MO3BOAAET B OO0
MOMeHT nepentn k CTapToBOW CTpaHuue (paHee CTapToBas CTpaHuMLa oTobpaxanachb
JNLWb B OTCYTCTBME OTKPbITbIX JOKYMEHTOB). B CBA3M C 3TMM MKOHKA + Ha KHOMKe
3aMeHeHa MKOHKOW C n3obpaxeHrem goma.

4. JlopaboTaHa HacTpoWka oTobpaxaemoro B [lepeBe MMeHn AOKYMeHTa Uan obbekTa:
MMA MOXET BKIHOUATb 3HAaYeHMA NHOObIX CBOMCTB 3TOrO AOKYMEHTa nan obbekTa.
[locTynHo 3azaHve NopsAKa ChefloBaHWA CBOMCTB B UMEHM U BBOA NpeduKca nepes
KaX/bIM CBOMCTBOM.

[laHHas HacTpolika Npor3BoanTCca B Avanore @opmam umeHu 8 [epese 0okymeHma, B
CBA3M C YeM 3TOT Avanor nepepaboTaH.

Kpome Toro, dopmaT MMeHM Tenepb MOXHO HAaCTPOWTb OTAEAbHO A KaXA0ro Tmna
AOKyMeHTa. MNo3tomy Ha Bkiaake Hoablie 00KyMeHMbl 06LLero HacTPOEYHOro AManora
nyHKT @opmam umeHu 8 [epese 0okyMeHmMa 1ckroueH 13 obLero pasgena u
BK/IFOUEH B Pa3fesibl, COOTBETCTBYHOLLME TUMAM AOKYMEHTOB.
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5. Y cBowcTBa 3HAK HEYKA3aHHOU Wepoxoeamocmu NoABUINCL HOBblE 3HAYEHUH:
- Cnocob obpabomku He ycmaraenusaemcs A Yacmu nosepxHocmed,
- Cy0OaneHuem c1osa mamepuana 018 4acmu nosepxHocmedl,
- be3 yOaneHus cnos Mmamepuana 048 4acmu nogepxHocmed.

[laHHble 3HaUYeHNs CBOMCTBA COOTBETCTBYHOT OO03HAUEHMHIO LLEPOXOBATOCTY C
N006aBNeHNeM 3HaKa B CKODKax.

6. B ananore HaCTPOWMKM BCMbIBAKOLLMX COOOLLEHMI BCE OMLMM 3aMEHEHbI O4HOW —
Ucnonwvzosame yeHmp yeedomaeruli Windows. Ecnv oHa BkatoueHa, TO Bce
BCAbiBaroLme coobueHns KOMITAC-3D otobpaxatotcs B LeHTpe yBeAOMAEHUIA
Windows.

7. WcknrouyeHo pasgenbHoe yrnpaBaeHne annapatHbIM YCKopeHnem Ansa rpaduyeckmx
LOKYMEHTOB U Mojenel. Boibop BapnaHTa OTPUCOBKM M KauecTBa CraaxnBaHMA
NPOV3BOANTCA B Ananore YnpaesneHue cucmemoli (Bbl3bIBAEMOM KOMaHZLOM
Hacmpotika — lNapamempel... — Cucmema — YnpaeaeHue cucmemod) v
pacnpocTpaHAeTca Ha BCe TUMbl LOKYMEHTOB.

8. [lna BCcex NpUNOXEHWI, KpOMe BCTPOEHHbIX, J06aBAeHO HOBOE COCTOAHME —
lpuocmaHoeneHo. MNpunoxeHve NepexoamnT B 3TO COCTOAHWE, eCiv BO Bpems paboTbl
nepectaeT 6bITb 4OCTYNMHA AMLEH3MA K Gailnn NPUNOXeHWs (paHee B TakoW
CUTYaLLMM NPUNOXKEHWE OTKIHOYANOCh). KoMaHAbl MPUOCTaHOBAEHHOTO NPUAOXEHWS
OCTaroTCA AOCTyNHbI. [1pn BbI30BE NH0OOM 13 HUX MPOU3BOAMTCS MOMbITKA
NOAKNFOUEHNA NPUNOXKEHNA. ECIM NpUMUMHA NPUOCTAHOBKM YCTPaHeHa, NPUAOXeHMe
NOAKNHOYAETCs, B MPOTUBHOM C/lyyae BblAaeTCsH COObLLEeHNe O HEBO3MOXHOCTH
NOAKNHOUEHNS.

BO3MOXHbI TakxXe MPMOCTaHOBKa 1 BO30OHOBEHME PabOTbl MPUIOXKEHWSA BPYYHYHO B
ananore KoHgbueypamop.

TpexmepHoe modesiuposaHue

1. TMoABmnacb BO3IMOXHOCTb BCTaBkM B COOPKY Mozenn ns daina obmeHHoro dopmarta
(IGES, STEP, Parasolid 1 ap.) kak KOMNOHeHTa HOBOrO TMMa — MMMOPTUPOBAHHOIO
KOMMOHeHTa. IMNOPTUPOBAHHbIN KOMMOHEHT COXPaHAET CBA3b CO CBOUM hariNoM-
MCTOUYHMKOM, UTO MO3BOIAET OTCAEXMBATb €r0 U3MEHEHUS U BbINOJHATb OOHOBNEH WA
BCTAB/NIEHHOrO KOMMOHeHTa. [1pn HeEOBXOAMMOCTM CBA3b C MCTOYHNMKOM MOXKHO
pa3opBaTb, B pe3y/bTaTe Yero MMNOPTUPOBAHHbBIA KOMMOHEHT NpeobpasyeTcs B
NOKaNbHYH MoZenb (aAeTanb nam cbopky).

2. [loasunack HoBaa koMaHzAa — [losHoe ckpyeneHue. [1na ee paboTbl LOMKHbI ObITh
yKa3aHbl TPW CMeXHble rpaHun: e HOKOBbIE U LieHTpanbHas. B pesynbtate onepauun
LIeHTpanbHas rpaHb Mcye3aeT, a bOKOBble rPaHK COeAMHAIOTCA MOBEPXHOCTbIO,
ceyeHne KOTOPOU B KaXAOW TOUKe ABNAETCA AYrou, KacaTebHOM K TPEM M3HAYaNbHO
yKasaHHbIM rpaHam. [JocTymHO aBTOMaTMyeckoe pacnpocTpaHeHne NoaHoro
CKPYTNE€HUS Ha rpaHu, KacaTenbHble K BbibpaHHbIM. KOMaHZa HaxoAMTCs Ha NaHenu
SnemMeHmMsl mena.

3. [lloasBmnacb HoBas KOMaHAa BoccmaHoeieHHas no8epxHOCMb. JTa KOMaHa COo34aeT
MOBEPXHOCTb B Mpeenax TeOPeTMUYeckon NOBEPXHOCTHN yKa3aHHOW rpaHu. KomaHaa
HaxoAnTcA Ha naHenwn NosepxHocmu.
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4. [opaboTtaHa koMmaHza Obosoyka:

— [loaBunnacb BO3MOXHOCTb 3a4aHVA NMPOU3BOAbHOM TO/ILLMHbBI AN CNOA MaTepuana,
A006aBAEMOro Ha OTAEeNbHbIE, YKa3aHHbIe NOb30BaTeNIEM, FPaHV NCXOAHOTO Tena
(paHee BCA 060N0YUKa MMENA OAMHAKOBYHO TONLLMHY). [pn HEOBXOAMMOCTH rpaHm
C OTINYAKOLLLENCA TONLWMHOW MOXHO rPYNNMpPoBaTh, YTODbI 3a4aTb ANA HUX OLHY
TONLLMHY.

- [JlobaBneHa onums Belbupame kacamesibHele 2paHu. ECnv oHa BKIKOUEHa, TO Npw
yKa3aHuu rpaHn BbIbMParoTCA Takxke BCe rPpaHu, Maako CTbIKYHOLLMECA C yKa3aHHOM
v apyr ¢ apyrom. Onuma AencTByeT Npu yKasaHuu rpaHen Ana yaaneHus u
Ha3HaYeHNa NHANBUAYANbHOW TOLLMHbI.

5. [opabotaHa komaHaa Onepayus no mpaekmopuu:

— Ecnm pesynbtat onepaunn — Beivumarue viav lNepecedeHue, TO CTaHOBUTCA
BO3MOXHbIM BbIOOP Tesa, ABUXKEHME KOTOPOro MO TpaekTopun obpasyeT obbem,
BblYMTAEMbIN M3 NCXOAHOTO Tena UK nepecekarowmincs ¢ HAM. ITO MO3BONSAET
CMOZEeNVpOoBaTh pe3ybTaT MexaHN4Yeckon 06paboTkmM 3aroTOBKM PEXYLLNM
WNHCTPYMEHTOM (Hanpumep, dpe3omn) onpeseneHHon Gopmbl.

— Ecam Tpaektopua nprHaanexuT NOBEPXHOCTH, TO CeYeHMe (UNU TeNO) MOXET
ABUraTbCA COrNMAaCOBaHHO C HOPMabHO K 3TOM NoBepxHOCTK. COOTBETCTBYHOLLLANA
onuua AOCTYMHa, eciv BblbpaH Tvn AsuxeHna CoxpaHAamMe Y201 HaKI0OHA an
OpmozoHaibHo mpaekmopuu.

6. B komanae Onepayus no ce4eHUAM A Cyyas, KOra 3CKM3 KparHero ceveHms
COAEPXKMUT TONBKO TOYKY, MOABMACA HOBbIN CMOCOD MOCTPOEHMA 31EMEHTA Y 3TOrO
ceyeHua — Kynos. PesynbTaT nCnosib30BaHNA JaHHOrO cnocoba — Takaa Gopma
3NeMeHTa, MPY KOTOPOW ero NOBEPXHOCTb BOIM3M KOHEYHOTO CeYEHNA KacaTesbHa K
MNOCKOCTM 3CKM3a. [Anda yTouHeHna GOpMbl CAYXUT KOIOOULMEHT, M3MEHAOLLMI
PasAnyC KPMBM3HBI MOBEPXHOCTU 31EMEHTA Y KPAaNHEN TOUKMN: YMEHbLUEHWE 3HaYeHMS
KO3dPuumeHTa gaet bonee «oCTpyro» GopmMy (PaaryC KPUBU3HbBI MEHbLLE), a
yBeNMYeHne — bonee «Tynyro» (Paanyc KpBM3HbI BObLLE).

7. MNoasununck KOMaH/Abl 4/1A aHa/n3a KPUBbLIX U HOBerHOCTeVII

- Ipacpuk kpusu3sHbl. KoMaHzAa paboTaeT C KPUBLIMU 1 CTPOUT ANA HUX TpaduKu
KpVBM3HbI. [paduk KpMBM3HBI MpeacTaBafeT cobon rpaduryeckoe NpescTaBaeHme
3HaYeHW KPUBWM3HbI/PaAnyCOB KPUBU3HbBI MO Habopy TOYek BAOMb KPWBOM
NOCPEACTBOM OTOBPaKeHUs OTPE3KOB («Ur1»), NePreHANKYNAPHBIX K KPUBOM B
3TUX TOUKax. JIMHbI OTPE3KOB MPOMNOPLMOHAbHbI 3HAYEHUAM KPUBU3HbI: YeM
AMHHEee OTpe30kK, TeM Hoblle 3HaUeHMe KPUBM3HBI B JAHHOW TOUKE KPUBOW.

- [lposepka kpusu3Hbl. KomaHzaa paboTaeT C KPUBLIMWN 1 MOBEPXHOCTAMM, HaXOANT
Ha HUX TOYKM MaKCMManbHON KPMBM3HbI (MMHUMANAbHOTO pPasnyca KpUBM3HBI), a
A1 KPUBBIX TakXKe — TOUKM JIOKa/IbHbIX SKCTPEMYMOB KPUBU3HbI 1 TOUKM
nepernba (ecam kpweas naockas). Kpome 31oro, Nosb3oBaTeNb MOXET yKa3aTb
MPOV3BOJIbHYHO TOUKY KPUBOW UM MOBEPXHOCTU ANS ONPELeNeHNs B HEN
KPVBM3HBI.

- [lposepka HenpepbieHocmu. KomaHaa paboTaeT C KpUBbIMU W onpeaenseT T1n
HenpepbIBHOCTM B TOUKax WX CTbika. CTbIKYFOLLMMUCS CUUTAOTCS KPUBbIE,
PaCcCTOfHNE MeXAy BepLUMHAMM KOTOPbIX He MPeBbILLAET 334aHHOIo pasauyca
cTbika. [lns HanAeHHbIX CTbIKOB ONpeAenseTcs TUN HenpepbIBHOCTW: Paspsls,
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Cosnaderue sepwiuH ¢ 3a0aHHoOU Mo4YHoCMbt0, KacamensHocme ¢ 3a0aHH6IM
omk/ioHeHUeM no yeny, Fnadkocme ¢ 3a0aHHbLIM OMHOCUMe/IbHbIM OMK/IOHEHUEM
no Kpusu3He.

MepeyuncneHHble KOMaHAbl HAXOAATCA Ha MHCTPYMeHTanbHOW NnaHenn JuazHocmuka.
Pe3ynbTaTbl paboTbl 3TUX KOMaHJ, COXpaHArOTCA B Mogenun. B [lepese mogenn oHu
oTobpaxaroTcs B cneumanbHOM pasgene «JuaeHocmuka» (BBepxy [epesa).

8. KomaHaa lposepka nepeceyeruli nepenmeHoBaHa B [lposepka koaausul v
3HauMTeIbHO AopaboTaHa:

- [losBumnock gBa cnocoba Nomncka KOANM3NI: MeXAY BbiIbpaHHbIMW 0bbekTaMu (Ans
KaXaoro obbekTa NPOBOAMTCS NMPOBEPKA Ha NepeceyeHmne C OCTaNbHbIMU) U
MeXAy AByMs Habopamy 06beKkTOB (NpoBepka Ha NepeceyeHne NPOBOANTCA ANA
ABYX HabOPOB, HO He MPOBOAMUTCS BHYTPU HabOpPOB).

- ObbekTaMy NPOBEPKN MOTYT BbITb NOACOOPKN LeAnKOM. [pr 3STOM MOXHO
BKJIFOUUTb MM OTKIHOUMTL MOUCK KON BHYTPU NOACOOPKMN.

- [lobaBneHa BO3IMOXHOCTb KOHTPOS MUHNUMAbHOrO 3a30pa, T. €. Momcka nap
KOMMOHEHTOB, PaccToAHME MeXAY KOTOPbIMWU MeHbLLe 3ajaHHoro. s 6bicTpoi
NN NpeaBapUTENbHOV MPOBEPKM 3a30POB MOXKHO BK/IHOUUTL YMPOLLEHHbIN
pacuer.

- [lo6aBneHa BO3IMOXHOCTb MOMCKa Pe3bb0BbIX COEAMHEHUI, 3N1EMEHTLI KOTOPbIX HE
NOAXOAAT APYr APYry NO napameTpamM pe3bbbl Man No pa3mepam. Ecnv aHanms
pe3bb OTK/IHOUEH, TO pe3bbOoBble COeAMHEHMA CUMTAIOTCA NePECeYEHNAMN TeN
JeTanewn.

- [lob6aBneHa BO3IMOXHOCTb CKPbITb OKPY>XEHWE, T. €. OCTaBUTb Ha 3KpaHe TONbKO Te
06beKTbI, MEXAY KOTOPbIMU HaAEHbI KONIN3UW.

- [obaBneHa BO3MOXHOCTb COXPaHEHMSA NapaMeTPOB NPOBEPKM (BbIOPaHHbIX
06bEKTOB M 3aJaHHbIX MaPaMETPOB) AN NOBTOPHOro 3anycka. COXpaHeHHble
NpOBEPKM KONAM3MIN OTOBpakaroTca B cneLmansHOM pasgene «JuazHocmuka» B
BepxHel yactn [lepeBa nocTpoeHus.

= YAyJlleHo npeAcTaBneHne pe3ynbTaToB pPaboTbl KOMaHAb! Kak Ha [NaHenu
napaMeTpoB, TaK M B rpaduueckor obaactn okHa.

- YpesmepHO ANUTENbHYHO MPOBEPKY MOXHO MPEepPBaTh, LLENKHYB MO CCblIKe
OmmeHUMb B OKHe MHAMKATOpPa npoLiecca.

9. B mogen noasmnacb pamka BblaeneHua. B Lenom oHa aHanornuHa pamke, kotopas
AOCTyMHa nNpw paboTte B rpadpuryeckmx JOKyMeHTax: 06beKTbl MOXHO BbIAENATb
komaHaamu Pamkol v Cekyweli pamkoli 13 MeHto Bbidesume (06bekTbl fobaBnaroTca
K y>e BblAeNeHHbIM) Uan 6e3 BbI30Ba KOMaHZ (NpeablayLiee BblAeseHe OTMEHAETCS;
ABV>XEHMe Kypcopa CieBa HanpaBO CO3/aeT OXBaTbIBAOLLYHO paMKy, Cnpasa
Ha/JIeBO — CEKYLLYO).

OcobeHHocTb paboTbl komaHa Pamkol v Cekyuyeli pamkoli B MOAENN — BO3MOXHOCTb
BKIOUNTb BblAeNeHre O6beKTOB, MOJHOCTLIO 3aCIOHEHHDBIX APYrMM OBbekTamu.

Mpw BblAENEHUM PAMKOM MOXHO MCMONb30BaTh GUALTPSI.

Ecnn TpebyeTca BblAEUTb KOMMOHEHTLI COOPKM (a He UX rpaHn/pebpa/BepLUmHbl),
NPV 3aZaHUN PaMKK HY>XKHO yaepXnBaTh knasuwmn <Ctrl> n <Shift>.
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10. Bce komaHZAbl MeHto Bbidesiums, a Takke BblAeNeHWE PaMKOM C MOMOLLbH MblLLK
MOXHO MCMONb30BaTb MNOC/AE 3aMycka KOMaHA, TPeOYHOLMX YKa3aHMA MCXOAHbIX
06bekToB. Hanpumep, BbI3BaB KOMaHAy NOCTPOEHMA MacCKBa, MOXHO yKka3aTb
KonupyeMble 06BbeKTbI PaMKOMW.

11. MNosBnnacb BO3MOXHOCTb HANIOXEHMSA TEKCTYP Ha rpaHu TPEXMEPHOW MOAENN.
[laHHbIN GYHKLIMOHAN MO3BOSET 3aMEHUTL CJIOXKHbIE B MOAENNPOBAHUM 3N1EMEHTbI
(HakaTku, pudnenus, nepdopaLmm 1 T.n.) BU3yanbHO CONOCTaBUMbIMMU
M306paXKEHUAMM, KOTOPbIE HAaKNAAbIBAKOTCA Ha COOTBETCTBYHOLLME MOBEPXHOCTU.
Bnarosaps 3TOMy MOZeNb CTAaHOBUTCA «erye», T. e. paboTa C Hel yckopseTcs 3a cyeT
TOro, YTO TPebyeT MeHbLLe PecypCcoB KOMMbIOTEPa.

TeKCTypbl MOXHO NMPUMEHATb K KOMMOHEHTaM, TeJlaM WAV OTAEAbHbIM FPaHAM.
BHELUHWI B1A TEKCTYPUPOBAHHOM NMOBEPXHOCTV OMNPEAENstoT TPX NapameTpa:

— COBCTBEHHO TEKCTypa — MMUTaLMA Y30pa,
- penbed — UMUTaLMA BbINYKNOCTEN U BNAAWH,

- BbIPe3bl — MMUTALMA OTCYTCTBMA HEKOTOPbIX YHaCTKOB MOBEPXHOCTM, UYTO CO34aeT
WANO3NIO CETKM Uan nepdopaLmn.

B kommnekT nocTaBky BXOAUT Habop TeKCTYp ANA CO3AaHua Takmx 3deKToB, Kak
HakaTka, pudaenue, ceTka, KNpnrMyHaa Knaaka v ap.

12. YcnoBHoe n3obpaxeHune pe3bbbl, TOMUMO KapKaCHOrO LMAMHAPA, TeNepb BKAOYaeT
peanncTMyHoe n3obpaxeHne — PUCYHOK pe3bObl, HANOXEHHbIV Ha LUNAUHAPUYECKYHO
MAN KOHUYECKYH rPaHb B Mpeaenax ANVHbl pe3bObl.

Mpn HeOHXOAMMOCTM OTOBPaKEHNE PEATUCTUUYHON Pe3bbbl MOXHO OTK/IOUUTL B
AManore HaCTPOWMKM YCIOBHOTO M30bpaxeHuns pe3bbbl (Hacmpolika —
lapamempel... — Cucmema — Pedakmop modeseli — YcaoeHoe uzobpaxeHue
pe3bbbl).

13. TlosABMNacb BO3IMOXHOCTb CO34aHMA MacCMBa TakuX IMCTOBbIX S1EMEHTOB, Kak pebpo
YCUNEHMSA, LUTAaMMOBKa, BYPTUK, Xanto3u.

14. B xomaHze Omeepcmue 8 IUCMOBOM meJie CTann LOCTYMHbl CNOCcobbl 3aaHnA
nonoxenwus Mo cmeweHUsM om 2 obvekmos, Mo koopduHamam Ha naockocmu, Mo
koopduHamam U u V. Ickn3 C TOUKOW B LIeHTpe oTBepCTma BoAbLue He co34aeTcs.

15.B komaHae YceveHue nogepxHOCMU NOSBUANCE CheAyroLLIMe BO3MOXHOCTY:
- BbIOOp pe3yabTaTa onepalymm: HoBas MOBEPXHOCTb AN yCeUYEeHNE NCXOAHOM
MOBEPXHOCTY,
—  WCNO/b30BaHWe Tena/MoBEePXHOCTM B Ka4eCTBE YCEKaEMOro NN CeKyLLero obbekTa

(paHee npw yKasaHuu Tena/noBepxHOCT GopMmUpPoBaNca GUKCUPOBAHHBIV Habop
rpaHen, KOTOPbIV HEe MEHACA MPY NEPeCTPOeHNN).

16. Pamka BblgeneHus npu paboTe ¢ 3CKM30M Ternepb pacroaraeTcs B MNI0OCKOCTH,
napannenbHoM 3KpaHy (paHee NIOCKOCTHHO PaMKK Bblaa MAOCKOCTb 3CKM3a, M3-3a Yero
Npu NOBOPOTE MOZENM pamMKa NpeBpaLlanach B napannenorpamm).

17. YcoBepLUeHCTBOBaHa MHAMKALIMSA COCTOSHWSA — BKJIFOYEHO B PacyeT MW UCKIOYEHO
M3 pacyeTa — KOMMOHEHTOB 1 06BEKTOB MOZE/I, @ TakKe YNPaBieHNE STUM
COCTOSHUEM.
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- CTano AOCTYMHO UCKIOYEHME N3 pacyeTa 1 BKIKOYEHNE B pacyeT KOMMOHEHTOB
CcOOpPKM 2-T0 1N NOCNEAYHOLLMX YPOBHEN (paHee 3TO OblN0 BO3MOXHO TONbKO ANA
KOMMOHEHTOB 1-r0 YPOBHS). TN M3IMEHEHWA OTPaXKatOTCA NMNLLb Ha TeKYLLeN
cbopke 1 He NepearoTca B NOACOOPKM, coAepKaLlme NCKNFOUYEHHbIe/BKIHOYEHHble
KOMMOHEHTBI.

Bo3BpaT KOMMOHEHTa B UCXOAHOE COCTOsIHME (YyCTaHOBAEHHOE AN Hero B daine
noACOOPKK, KyZa OH BXOANT) MPON3BOAMTCA KOMaHAoW Haciedosame 13
KOHTEKCTHOrO MEHHO KOMMOHeHTa. Takum 0bpa3om, Tenepb B [lepeBe NoCTpoeHus
A9 KOMMOHEHTa MOTYT OTObpaxaTbCs CAeAyroLLme 3Ha4KK, Moka3biBaroLLme
COCTOSIHME BKIFKOUEHWNS B pacyeT:

— Hacredyemcs - skiodeH wnv Haciedyemcs - 8bIK/IHOYEH — €CN COCTOSHME
KOMMOHEHTa Takoe Xe, Kak B dbanne coaepallen ero noacbopky;

— BrutoyeH 8 pacdem vinvi MickrodeH u3 pacdema — ecnm COCTOAHWE KOMMOHEHTa
B TekyLLlen cbopke M3MeHeHO No CpaBHeHWIO C bariaoM NOACOOPKW.

— Y 06beKTOB MOZENN Y KOMMOHEHTOB COOPKM 1-r0 YPOBHSA, COCTOAHNE KOTOPbIX
3aBWCUT OT BbIpaXXeHNa, 3aaHHOTO A4 MEPEMEHHOM VICK/Iro4UMe U3 pacdemd, B
[lepese nocTpoeHusa oTobpaxaeTca 3HayuoK Bk/itoueH 8 pacdem no hepemeHHol
nan UckarodeH us pacdema no nepeMeHHoU. Nocne wenyka Mbillbro Ha 3TOM
3HayKe NOABAAETCA MEHIO C KomaHAoW [Nepelimu K hepeMeHHOU — OHa
akTMBuMsMpyeT [MaHenb NepeMeHHbIX U BblAeNAeT CTPOKY C MePEMEHHOM
Vcknrovume u3 pacdema ans JaHHOro obbekTa U KOMMOHEHTa.

— [loaBunnacb BO3MOXHOCTb UCKAIOYEHMA U3 pacyeTa U BKIKOYEHWA B pacyeT
OTZAENbHbBIX KOMMOHEHTOB COOPKM, MOAYHYEHHbIX C MOMOLLBHO MaccuBa (paHee
NCKIOYEHME M3 pacyeTa NF0HOro Takoro KOMMOHEHTA O3HaYan0 UCKAKOUYEHNe
BCEro Maccmaa).

18. B onepaumax MOXHO MCNONb30BaTh 061aCTb 3CKM3a — 3aMKHYTYHO Gurypy,
OrPaHMYEHHYH CTbIKYHOLLMMUCS W/UAK NepecekaroMMncs IMHUaMIM ackinsa. s
BbI6Opa Takom GUrypbl HY>XKHO LWEKHYTb MbILbHO BHYTPK Hee. (PaHee 3ckun3
3a/leiICTBOBANCA B onepaLumu LIENMKOM, T. €. UCNOb30BaNNCh BCE €ro MHNN.)

B onepauusx BblAaBANBAHNSA AOCTYMNEH BbIOOP HECKObKMX 0HNACTeN, HO OHW AOKHBI
NpVHaanexaTb OHOMY 3CKM3Y.

19. TpoCTpaHCTBEHHbIN KOHTYP, ABAAOLLMIACA CEUYEHMEM AN OnepaLn BblAaBaAVBaAHWS
WK BpaLLEHWNs, MOXHO peZakTMpOBaTh B MPOLLECCE BbINOJHEHWS OnepaLmn.
PesakTMpoBaHMe KOHTYpa 3amnyckaeTcs LLeYKOM Ha NMUKTOorpaMMe nepes
HavMeHOBaHWeM KOHTypa B none CedyeHue.

20. KomaHaa PaccmosHue u y2o Tenepb paboTaeT C KOMMNOHEHTaMu COOpKM U C
TeNaMu — U3MePSAET PacCTOAHME OT KOMMOHEeHTa/Tena Ao Apyroro obbekra nam
paccTofHMe MexXAy ABYMS KOMMOHEHTaMu/Tenamm.

21. B komaHze Konuposame 0b6vbekmesl nosieunacs onums Cobpame 2paHu no UCXOOHLIM
obvekmam. Ecnvi oHa BKAKOUEHa, TO NMPW KOMMPOBAHUK CMEXHbIX FPaHew,
NPUHaAEXaLLMX OL4HOMY Tesly, CO34aeTcs MHOrorpaHHas noBepxHOCTb. Ecamn onums
OTK/HOUEHA, TO KOMKUs KaxA0MW rpaHu SBASETCA OTAENbHOM MOBEPXHOCTBHO.

22. TosABMnacb BO3IMOXHOCTb MOCTPOEHMA MAOCKUX CMPaNei C MOMOLLBHO KOMaHAbI
Cnvpanb KoHU4Yeckas. [1ns nonyyeHns NaoCckoW Cinpany cnesyet BolbpaTtb Cnocob
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nocTpoenua o yucay eumkos u eeicome nnbo o wazy u esicome v 3a4aTb HyNEBYHO
BbICOTY.

23. Tpeobpa3zoBaHne KOMMOHEHTa COOPKM B NOKaNbHYHO AeTasb (T. e. pe3ynbtaT paboTsl
KOMaHZAbl B3ame 8 dokymMeHm) Tenepb MOXHO OTMEHATb M MOBTOPATH.

24. B HuxHel yactn [epeBa Moaenn MoryT otobpaxatbcs AMbOo OTHOLWeHWS, AnMbo
napameTpbl 06BbEKTa, BblAENEHHOTO B BepxHel Yactu [lepeBa (paHee oTobpaxanunch
TOJIbKO OTHOLLEHWA). [TepeknroyeHne NPomn3BOANTCA KHOMKAMK, PaCrONOXEHHbIMW Ha
pasaenutene BepxHen n HuXHen Yacten [epesa.

25. B komaHze Toyka nepeHoCoM Tenepb MOXHO yKa3aTb TOUYEUHbI OOBEKT AnA
onpeaeneHns pacctoaHnsa nepeHoca. CosaaBaemas Touka byaeT coBnajatb €
npoekuner BbIbpaHHOro obbekTa Ha HanpasaeHne nepeHoca; GopMupyeTca
accoumaTVBHaA CBA3b TOUKM C 3TUM OOBEKTOM.

26. YBennueHa npounssoanTenbHOCTb pabotel KOMIMAC-3D:

— B pexunme oTObpaxeHUs CeYeHmA MOLENN:

— YCKOPEH BbI6Op 0O6BHEKTOB,
— YCTPaHEeHbl 3aMeAIeHNs NPy Havane BpalleHns/nepemMeLLeHns Moaeny,

- Npw CO34aHNN MaccmBa (3PPekT Hanbonee 3ameTeH Npu paboTe ¢ 6obLNMMU
cbopkamm):

— YCKOpPEH BbIOOP OOBEKTOB,
— YCKOPEeHO cpabaTtbiBaHWe NOACBETKM OOBEKTOB MOJ KyPCOPOM,
— YCTPaHEeHbl 3aMeA/IeHNA NPV Havase BpalleHna/nepemMeLLeHns Moaeny,

— yCKOpeHa BCTaBka B COOpPKY KOMMOHeHTa € pa3mMeleHnem 1o koopouHamam
(3ddekT Hanbonee 3amMeTeH, eCIM KOMMOHEHT ABAAETCA COOPKOM € HONbLIMM
YMCNOM KOMMOHEHTOB MEPBOrO YPOBHA MAM NOKaNAbHbIX MOAENeN),

— yCcKOpeHa BCTaBka B cOOpKy mMakeTa (3pdekT Havbonee 3ameTeH npwm
MCNONb30BaHWK Mogenei, co3aaHHbix B KOMIAC-3D Bepcun 18 1 bonee
MO3AHMUX).

27. YnydlieHa COBMECTMMOCTb C BuaeokapTamu AMD B pexxme oTobpaxeHns ceyeHns
MOZENN.

Fpagpuueckue dokymeHmMel

1. B accoumatmBHbIX BMAAX aBTOMATUUYECKM CO3AatOTCA:

— OceBble MMHUM — AN1A NPOEKLMIA MOBEPXHOCTEN BPALLEHWNS, OCU KOTOPbIX He
nepneHANKYASPHbI MAOCKOCTU NPOEKLIMN,

— O603HaueHua LeHTpa — AN BCEX OKPY>XKHOCTEN.

— CeTKM LeHTPOB — AN IPYNM OKPY>KHOCTEN, eCIM COOTBETCTBYHOLLIME TPYMMbI
0O6BEKTOB MOAENN MONYYEHbI C MOMOLLBI MaccvBa. B cnyyae maccmea no
napannenorpammHor cetke GOpMUPYETCA IMHEHAsA CeTka LleHTPOB, a B Clyyae
KOHLLEHTPMYECKOrO MaccrBa — KPyroBas (M1 HECKOIbKO KPYroBbIX CETOK, eCau
KOMYECTBO 3K3EMMAAPOB MO pajmanbHOMy HanpasaeHnto 6onbLue 1).

2. [opabotaHa komaHza [poekyuoHHsIl 8uo:

© 2026 ACKOH




- KOMaHAa 3auMKIeHa, T. e. NoC/1e CO3/aHnsa OAHOW NpoeKumm (Hanpumep, B1aa
CNleBa) aBTOMATUYECKM 3aMyCcKaeTCs CO34aHne CneytoLer NpoekLmnm Ha OCHOBE
TOro e 6a3oBoro BMA3,

- pob6aBneHa BO3MOXHOCTb MOCTPOEHUA U3OMETPUYECKMX MPOEKLIMI — AN 3TOro
Kypcop HeobxoAMMO nepemeLLatb NO AnaroHann oT 6a30BOro B1Aa.

Kpome Toro, komaHaa MpoekyuoHHsIl 8ud Tenepb aBTOMATMYECKM 3amnyckaeTca nocie
Co3/aHuvA BUAA C MOZENW, MpUYeM B KauecTBe 6a30BOro BuAa A1 3TOM KOMaH/bl yXe
BbIOpaH TOIbKO UTO CO3ZaHHbIN BUA C MOAENN.

3. PaclwmpeHbl BO3MOXHOCTH paboTbl C pa3pbiBamMu BUJOB:

- B komaHze Paspelie 8u0da BBeZieH pexnm pesakTMpOBaHUS, MO3BONAOLLNIA YAaNaTb
y4yacTK1 IMHWI pa3pbiBa, a TakXKe KOPPEKTUPOBaThb NX AJIVHY.

- BoccTtaHOBWTL NepBOHaYabHbIN BUA IMHWIA pa3pbiBa MOXHO KakK Aas BCEX
pa3pbIBOB Cpa3y (koMaHAoW BoccmaHosume JUHUU paspei8a B KOHTEKCTHOM MEHHO
BMAQ, BblaeneHHoro B [epese), Tak 1 4N BbIOPAHHOrO pa3pbiBa (KHOMKOWM
Boccmarosume Ha NaHenn napaMeTpoB B peXVMe PefakTMPOBaHNA Pa3pbiBOB).

4. TlosBMAaCh BOIMOXHOCTb MHAMBUAYANbHOIO 3aAaHnsa TOYHOCTM pa3Mepa — ANs
3TOrO CNYXUT cnncok Kosuvecmeo 3Hakoe nocie 3anamoli Ha NaHenn napameTpos
Npwn Co3aaHNW/peaakTMpPOBaHNM pa3Mepa.

Hactpoiika nprMeHMa TONbKO A5 pa3MepOoB C aBTOMATUUeCKM onpeaeeHHbIM (a He
BBEAEHHbIM BPYYHYH0) 3HaueHneM. Ha yrnoBol pa3mep faHHasa HaCcTpoWka BAUSET,
eC/IN ero 3HayeHne BbIpaXkeHo AeCATUYHOM APOObHO.

5. [osBunacb BOIMOXHOCTb CO3/aHWs MECTHOrO pa3pesa B BUAE, KOTOPbIV ABASETCS
BbIHOCHbBIM 3/1IEMEHTOM.

6. [loABMNacb BO3IMOXHOCTb CMHXPOHMW3aLMMN HEeYKa3aHHOW LLEepOXOBaTOCTM B
acCoOLMaTMBHOM YepTexe U MOAENN: eCIV NepesaHHan 3 MOAENN HeyKa3zaHHas
LLepPOXOBaTOCTb Obla N3MEHEHA B YepTexe, TO B ee KOHTEKCTHOM MEHHO CTaHOBUTCA
AoCTynHa KoMmaHza CuHXpoHU3Upo8ame. Nocne Bbi30Ba 3TOM KOMaHAbI
BO30OHOB/IAETCA Nepesaya 3HauYeHWI CBOWCTB 3HAK HEyKa3aHHOU wepoxosamocmu v
lapamemp HeykasaHHOU wepoxo8amocmu N3 MOAENN B YEPTEX.

7. B xomaHzaax Aemoocesas v Ocesas UHUA N0 08YM MOYKAM NMOSBUACA
nepekntoyatens OOuHakossbie 8biIcmynel. OH NO3BOSET OTKa3aTbCA OT OAMHAKOBOM
AMHBI BLICTYMOB Ha 0O0MX KOHLL@X OCEBOWM IMHUW U 334aTb ANs KaXAOro BbICTyna
COOCTBEHHYHO AJINHY.

8. B KOHTeKCTHy0 naHesb, KoTopas OTobpaxaeTcs Npw BblAENEHUN B aCCOLMATUBHOM
yepTexe NPOeKLMOHHbIX 0603HaYEHNN 1 aBTOMATUUECKMN CO3ZaHHbIX OCEBbIX MHWNNA,
nobasneHa kHomka Ckpeime. OHa OTKAHOUaeT NoKa3s BblAeNeHHbIX 06bekToB. [ns
BK/NFOUEHMA OOBEKTOB CNesyeT BOCNONb30BaThC KOMaHAoW Bud — lNMokazame
CKpblmele 0603HaYeHUs.
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Pabota co cneuundukauymen

B onucaHun cneumdumkaumm ana yeprexa MOXHO 3a4aTb KOANMYECTBO MCMONHEHNN.
STa BO3MOXHOCTb AOCTYMHA, €C/IN B OMMCaHNe BXOANT CTUb TPYMNnOBOW
cneymndurkaummn. PaHHee ans Toro, Utobbl M3MEHUTL KOMYECTBO MCMOAHEHWNIA B
yepTexe, HeOHXOAMMO ObIIO OTPEeAAKTMPOBATb BXOAALLMI B ONMCaHWeE CTUb
cneynoukaumm.

MmnopT u akcnopTt

1. TlosBMnacb BO3MOXHOCTb 3KCMOpTa 0603HAUYEHNI (MMHUN-BBIHOCKK, Ba3bl, 4OMYCKK
POPMbI 1 PaCNoNOXeHNa 1 Ap.) B popmatsl STEP 1 JT n nmnopta mx 13 atnx
dopmaTtos. Mpn nmMnopTe 0603HaUYeHMA NPeobpasytoTca B MaKpO3NeMEHTI,
COCTOSALLME M3 FeOMETPUYECKNX OOBEKTOB M TEKCTOB.

2. [pwv nmnopte cbopouHbix Moaener 13 dopmatos STEP, IGES, JT MoxHO BblbpaTh
cnocob co3zaHVsa KOMMOHEHTOB: B BUAE CAMOCTOATE/IbHbIX MOAENEN, KOTOpble
3anmnCbIBaOTCA B OTAE/bHbIE Galsbl, AW B BUAE NOKAbHbIX MOAENEN, KOTOpbIe
XpaHATCA BHYTPW daina cbopku. Beibop Hy>XHOro BapnaHTa NpoM3BOAUTCA C
nomolLbto onumn Cozdasame galiibl KOMNOHEHMOo8, NOABMBLLENCA B AManore
HaCTPOWKM MMMOPTa M3 NepeuncaeHHbIX GOpPMaToB.

Mpuno>xxeHunsa
1. Banel u MexaHu4eckue nepedadu
— [eHepauna TpexMepHbIX MOZenel
— PeannsoBaH MexaHW3M COXpaHeHUsA reHepupyeMblX TPEXMEPHBIX MOAeNen B
npeaonpeaeneHHbiv dann. Hactponka nMeHn darna nHanBMAyanbHa Ans
Kaxaon mozenu. [laHHbI MexaHW3M MO3BOANT aBTOMATUYeCKM 3aMeHATb 3D-
MoZenb B cbopke Npu M3MeHeHun reomeTpumn 2D-moaenm.
— 3anncb Macchl B WTamn nocne reHepaunm 3D-moaenm
— ObecneyeHa reHepauymsa MOAENEN YepPBAYHbIX peek
- ObecneyeHa reHepaLmsa Mozener YepBaYHbIX dpe3
— [Mpw reHepaumm KOHMYECKMX KONEC C KPYrOBbIM U TaHreHLUManbHbIM 3yboMm, a
TaKkXXe rMnonaHbIX konec obecneumnBaeTca CoO3aaHne MoAenn Koneca C
pa3mepamu, MakCMMabHO COOTBETCTBYHOLLMMM PACUETHbIM.
- Co3zaHwne yepTtexen
- PeannsoBaHo NocTpoeHne HeBUAMMOTO LLIMOHOYHOrO Na3sa. PaHee, ecn
LWNOHOYHBIV NMa3 pacnonaranca nog yrnom 90°, To ero He 66110 BUAHO Ha
OCHOBHOM BWZAE W He BblI0 BO3MOXHOCTM MPOCTaBUTb Pa3Mepsbl ero
PaCMONOXEHMS.
— Peann3oBaHoO MaclTabrpoBaHWe BbIHOCHOTO 3N1eMeHTa ceveHns 3ybuyaTon
PenKu.
— [lopaboTaHbl BbIHOCHbIE 31EMEHTbI MPAMOOOUHbIX LWAVLIEBLIX COeANHEHWI. [dnd
BCEX CMOCOBOB LIEHTPUPOBAHNA N UCMONHEHNIA f06aBNeHO 0603HaYeHne
Hanbosiee 4acTo NPUMEHAEMbIX MapPaMeTPOB LLEPOXOBATOCTU.
— [lopaboTaHO NOCTPOEHME KBaAPATHbLIX U LWEeCTUTrPaHHbIX cTyneHen. CaenaHo
OKHO A1 BbIbOpa BapnaHTa OTPUCOBKM CTyneHn B Mogenn. CTyneHu MoryT bbiTb
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MOCTPOEHbI C MOBOPOTOM. Peann3oBaHO NOCTPOEHME BHYTPEHHEM
LWECTUrPAHHOWM CTYMEHM 1 KBaAPATHOW CTyneHu C dackamu.

LLINOHOUHBIM Na3 Ha BHYTPEHHEM KOHType CTaNo BO3MOXHO CTPOUTb C ANMHOM
MEHbLLEN, YeM ANNHA CTyNeHN (MPUMEHAETCA B FyXMX OTBEPCTUAX).

[lobaBneHbl dackm u ckpyrneHusa Ha BypTmKax LemHbIX 3BE3404eK,
TepMoobpaboTka Ha BbIHOCKe Mpoduas 3Be3404ku. [lBa BapmaHTa pacyeTa
LeMHbIX Nepejay: YnNcNo 3BEHLEB N MEXLLEHTPOBOE PaCCTOAHME.

[lo6aBneH AONONAHUTENbHBIA BapUaHT MOCTPOEHWS LUMNOHOYHbIX Na3oB no FOCT
9472-90 KpenneHne MHCTPYMEHTOB Ha OnpaBKax.

[lobaBneH NpPOBEPOYHbIN PacYeT Ha MPOYHOCTb LWAMLIEBbLIX MPAMODOUHbIX,
3BOJIbBEHTHbIX M TPEYrO/bHbIX COeanHeHnI. PacyeT BbinoaHaeTca no FOCT
21425-75. MeToAVKa pacyeTa yumTbiBaeT TN Nepesaydn, CBA3AHHOW CO
LWAMLEBLIM COEAVHEHNEM, HArpy3kn 1 KO3bGOULIMEHTBI, AENCTBYIOLLME B KaXA0M
nepegjave.

Peann3oBaHO NOCTPOEHME NHCTPYMEHTAbHBIX KOHYCOB Pa3HbIX TUMOB U
COOTBETCTBYHOLLMX UM LLEeHTPOBbIX OTBEPCTUMN, ECAN OHU C HUMW MPUMEHAROTCA.
[lopaboTaHbl BbIHOCHbIE 31eMEHTbI Ha MPoduan pe3bb (TpaneuenaanbHoK,
YyMOPHOW, MUTUEBOW 1 MOAYbHOM). [pOCTaHOBKa AMaMETPOB TpaneLenaanbHOM
“ ynopHow pe3bb ¢ gonyckamu (B cMCTeMY BBeAeHbl 6a3bl 4OMYCKOB Ha 3TU
pe3bObl).

— PacueTtbl MeXxaHNYeCKnX nepeaavd
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Pa3paboTaH MOZyAb reOMEeTPUYECKOro pacyeTa 1 NOCTPOEHME YePBAYHO-
peeyHol nepesaun (LuauHdpudveckuli Yepssk-3yb4amas pelika). MNepesaya
aHaNOrMyHa OPTOrOHabHOW YepBAYHOWM Nepesade, TOAbKO BMECTO KOCO3yHboro
Koneca B Hell paboTaeT Kocolybasa penka.

Pa3paboTaH MOZyAb reOMEeTPUYECKOro pacyeTa 1 NOCTPOEHME YEePBAYHO-
peeuHoun nepesauv (LuauHopudeckul Yepesak-epeayHas pelika). YepBauHo-
peeyHble Nepesayn 4acTo NPUMEHAKOTCA B MPUBOAAX TAXEbIX
METaIOPEXYLLMX CTAHKOB.

B pacuer LenHbIX nepeaay BBEAEHbI Ba BapyaHTa Mo Pa3HbIM METOAMKAM
(UMCNO 3BEHBEB M MEXLIEHTPOBOE PACCTOAHME).

ObecneueHa koppekTHas paboTa NpuaoXeHUa Npu 6OAbLLOK 3arpy3ke
KOMIMAC-3D.

B pacuetax 3ybuatbix nepesay, rae B pesyabrate NpOeKTUpyroTca
LUMAVHAPUYECKME LeCTEPHM BHELLHErO W BHYTPEHHErO 3aLlenieHus,
[OMNyCKaeTCs BBOZA AMaMeTPa BEPLUMH, 3HaYeHMe KOTOpOoro 6oblue (Ans
LecTepeH BHELLUHEro 3aLenieHns) nan MmeHbLle (4158 KONec BHYTPEHHEro
3aLenneHns), YeM pacyeTHbIV AnaMeTp BepPLKH Ha BeanumHy 2*(C-0,1)*Mn, rae
- C — K03ddMUMEHT pasmanbHOro 3a3opa,

- Mn — Moay b nepegaun.

Takon npuvem MOXET MPUMEHATLCH, €CIN HEOBXOAMMO YBEINUNTL KOIDPULMEHT
nepekpbITUA Nepesayn, HO Npu 3TOM CaeayeT BHUMATENbHO CNeAnTb 3a
NpoBepOYHbIMUK KpuTepuaMn. OCOBEHHO — ABNEHNA 3a0CTPEHA U
NHTEPdEpPEeHLMN.




2. MexaHuka: AHumayus

Moasunace komaHaa Jobasums uH8epMUpPOBAHHbIE uiaau.

KomaHaa npesHa3HayeHa Ana Ay6aMpOBaHNA BCEX YXKe BBEAEHHbIX LLAroB
cLeHapua B 0bpaTHOM nopAzke C aBTOMATUYECKMM N3MEHEHWEM HanpaBaeHns
BCEX ABWMXEHWIN 1N 0BPaTHbIM M3MEHEHMEM NPO3PAUYHOCTM KOMMOHEHTOB.
KoMaHay pekoMeHayeTca UCMOAb30BaTh ANA aHMUMUPOBaHNA 0BpaTHON «COOPKM»
n3nennsa, ecam «pasbopka» caenaHa Ha NpeablayLLmx warax.

[lobaBneHa KOMaHAa OTKNHOUEHWNA COMPAXKEHUI AN KOMMOHEHTOB, BbIOPaHHbIX Ha
ware cueHapma. COCTOAHME CONPAXEHMI 3aNOMWHAETCA Ha BbIOpaHHOM Lare.

Y KOMMOHEHTOB, BbIOpaHHbIX Ha Llare, aBTOMaTUYeCckn OTKAKOYaEeTC «dukcaLmsa»
(et KOMMOHEHTbI PUKCMPOBAHDI).

Ha ynpasaatoLlyto naHenb BocnpousBeaeHns gobasneHa onunsa Bozgpam e
Ha4asno. BkntoueHHas onuma NO3BONAET aBTOMAaTMYeCKM BEPHYTb COOpPKY B
Haya/sbHOEe COCTOAHME NOCAEe OKOHYAHMA BOCNPOUN3BEAEHNS.

[opaboTtaHa CnpaBoyHas cmcrtema.
cnpaBneHbl HEKOTOPbIE OLLIMOKK, BbIABAEHHbIE B MPOLIECCe 3KCrTyaTaumm.

3. ObopydosaHue: MemaniokoHCMpyKyuu

[opaboTaHa koMaHaa lMrnacmuHa. JobaBneHa BO3MOXHOCTb MOCTPOEHNS MAACTMH

Mo UMELLIMMCA rpaHuLIam, a Takxke onuma NiomHoe npuMsikaHue;

[lobaBneHbl KOMaHJbI:

- Pa3bume naacmuHy. KomaHzaa npejHasHadeHa Ans pa3bureHrsa naacTmHbl Ha
4acTW; B KaUeCTBe rpaHuL, MOryT BbICTynaTb pebpa, rpaHu, NPOCTPaHCTBEHHbIE
KpWBble, MAOCKOCTU, MOBEPXHOCTU, 3CKM3bI;

— lpokon. KomaHaa npefHa3HayeHa A4 CO34aHuA BbIPE30B B MAacTMHax, pebpax
KECTKOCTU 1 NPOPUNAX U3 MONOCHI. Peann3oBaHbl Bblpe3bl NO4 CUMMETPUUHbIE
N HECUMMETPUYHbIE MNOA0COBYALObI, PAaBHOMONOUHbIE M HEPABHOMONOUHbIE
YroiKOBble NPOGUN;

— lNoAcok. KomaHaa npesHa3HayeHa 414 NOCTPOEHUA 31EMEHTOB YCUNEHNA
KOHCTpYKLUMK. [pesycMOTpeHa BO3MOXHOCTb MOCTPOEHNSA MOACKOB C
06paboTKON TOPLIOB.

— 3adeska. [o3BONAET NOCTPOUTL 33€NKy — MAACTUHY MO rPaHNLAM NpokKoa.
3afenka co3gaetcs, ecav 3To NPeAyCMOTPEHO BO GparMeHTe Npokona Ans JaHHOro
TunMna Bblpe3a. (DpaFMeHTbI MPOKOA0B BXOAAT B KOMIJIEKT MOCTaBKN |_|pl/IJ'IO>KeHl/IF|.
BO3MOXHO MOCTpOeHMe NOAb30BaTENbCKOW 334K NPW BbINOAHEHUN TPeOOBaHMIA K
dbparMeHTy Npokoaa 1 3aenKku.

— [MnacmuHa no 2paHu. Mo3BOAAET CTPOUTL NAACTUHY, MOBTOPSAOLLYH GopMy FPaHu.
Ec/n B rpaHun nmeroTca oTBepCTuA, TO M1acTUHA TakkKe CTPOUTCA C OTBEPCTUAMM.
[NnacTnHa pacnonaraeTca Ha rpaHu.

4. MexaHuka: [py>xuHs!

Mpv pesakTMpoBaHNm TPEXMEPHOW MOAENN MPYXWHbI Tenepb oTobpaxaeTcs
[MaHenb napamMeTpoB, coAep>Kallas 3NeMeHTbl YNpaBaeHNA NPOLEeCccoM
pefaKkTVPOBaHWA.

[lobaBneHa nHterpaumsa ¢ lNMoanHom:MDM.
[opaboTtaHa GyHKLMOHANbHOCTb BbIBOAA TEXHNUYECKNX TPpeOOBaHMN.
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5. ObopyodosaHue: Pazeepmku

[obaBneHbl KOMaHb!:

TpolHuk pacmpybHbil;
Kpecm pacmpyb6Heii;
Tpyba nnockoosaneHas;
lMpogune npamoyzoaeHeil.

6. ObopydosaHue: CeapHele coeOuHeHUs

B komaHze Obo3Ha4YeHuUe c8apHO20 Wea L0baBNeHbl CleaytoLe BO3MOXHOCTY:
— CO3/aHue yCI0BHOro 0603HaueHusa ceapHoro wea no FOCT 14098-2014,

— CO3/laHNe CCbIIKM Ha BbIHOCHOW 3/1EMEHT.

Komarpa lMpumeHums ceolicmea obo3HayveHuli U3 napamempos paboTaeT B
MOZENN 1 rpapnyeckoM LOKYMEHTE.

B ananorax lNapamempel ceapHo20 wiea koMaHAbl KOHCMpykmuegHele 31eMeHmb!
c8apHeIx weos, Obo3sHaveHUe cmaHAapmHo20 ceapHo2o wiea ho FOCT n MeHto
nons Tekcm 0603Ha4eHUA NaHenu NapameTpoB koMaHabl Obo3Ha4YeHuUe C8apHO20
wea fobaBieHa BO3MOXHOCTb MPOCMOTPA CTaHAAPTOB Ha KOHCTPYKTUBHbIE
3N1EeMEHTbI CBapHbIX WBOB. [ToapobHasa nHpopmauwma B dawine ... \Libs\WeldConnect\
DataWeld\Stan-dartPdf\StandartPdf.txt.

cnpaBneHbl HaraeHHble OWNOKM.

7. KoHeepmop ECAD-KOMIIAC

[lobaBneHa BO3MOXHOCTb aBTOMATMUYECKOro nomcka COOTBETCTBMA 3amnncu
KOMMOHEHTa 1 ero TpexMepHOn MOAENN NPN NOCTPOEHNN PEATUCTUYHON MOAENN
nnatbl.

MocagoyHoe MecTo B bubsuomeke nocadoyHeix mecm ECAD-cucTeMbl MOXET ObITh
aBTOMAaTMYECKM COMOCTaBAEHO TPEXMEPHOW MOLENN KOMMOHEHTa — nmMa Gaina
MOJENN AOMKHO COOTBETCTBOBATb MMEHM MNOCaa0uHOro Mecta. ®annbl Mmoaenen
MOXHO Pa3MeCTUTb Ha CETEBOM Pecypce B OAHOW Nanke 1Uam BO BAOXEHHbIX
nankax.

[opaboTtaHa CnpaBo4yHas cmcrtema.

8. ObopydosaHue: Kabenu u xaymsi

MpunoxeHue CyLLeCTBEHHO NepepaboTaHo.

TpaeKkTopum-MapLIpyTbl SNEKTPUYECKMX COEANHEHNI TeNePb AO/IXKHbI CO3/,aBaTbCA
He NOMaHbIMW, a CnaanHaMu.

,ﬂ,/’lﬂ NOCTPOEHNA TpaeKTOpMVI BBe/JEHa CcneumnasibHad KOMaH4a NMpuioxXeHuA.

[lobaBneHa KOMaHZa pa3zieneHus CrnaanHa-TPaeKTopuUn ANs CO34aHNS
OTBETBJEHWNA.

Tpacchbl NPOBOAOB, kKabenel 1 0bLMX YHaCTKOB Tenepb CO34ar0TCs B BUAE
«KOHTYPOB», @ HE HOBbIX MPOCTPAHCTBEHHbIX KPUBbIX, MO3TOMY NH060E M3MEHEHMe
TpaekTopuM-MapLIpyTa aBTOMaTUUYECKN MPUBOAMUT K KOPPEKTHOMY MEPECTPOEHWIO
Tpacc.

[lo6aBneHO HECKONbKO HOBbIX BAPMAHTOB MOZENIMPOBAHMA XIYTOB, B TOM YMC/e
WHTEpaKTMBHas NpPoKaajka NPOBOAHMKa Be3 NpeaBapmUTENbHOrO MOCTPOEHNS
KPWBbIX-TPAEKTOPUN.
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MosBMAaCh BO3MOXHOCTb peXmnmMa COBMELLEHNS MEXTPUOOPHBIX 1 MOKOHTAKTHbIX
COeAMHEHN, NPWN KOTOPOM BETBb XryTa MEXNPUOOPHOro COeAMHEHMA COCTOUT 13
OTZAE/IbHbIX MPOBOAOB UM XXMA MHOTOXMABHOTO Kabens, MOCTPOEHHbIX MeXAy
KOHKPETHbIMW KOHTakTaMu KabenbHbIX YacTel CoOeanHUTENEN.

N3 coctaBa npunoxerusa ncknroueH KoHeepmep npoekmos Cable3D e eepcuto 18.0.
BmecTo Hero B npunoxeHune gobasneHa KOMaHAa KONMpOoBaHWa/mepemMeLLeHns
KPpVBbIX-TPaeKTOPUI N3 OCHOBHOM COOPKM M3aennsa B NOACOOPKY BbIOpPaHHOIO
XryTa, b0 13 NoACOOPKM OAHOIO XryTa B NOACOOPKY APYroro Xryta.

B okHe Tabauya coeduHeHul 1o0baBneHa KOMaHAa NepeMeLLeHns 31eKTPUYECKMX
COEAMHEHNI N3 OAHOTO XXryTa B APYroK, a TakKe UCKAKUEHNS SNEKTPUYECKMX
COeAMHEHNI N3 BbIOPAHHOTO XryTa.

B 3TOM e OkHe nosBMaAaCh KOMaHAa MOCTPOEHMA NNHWNIA SNEKTPUYECKMX CBA3EN
A9 BbIAENEHHbIX B CMNCKE COEANHEHWNI; IMHUW CBA3EW BbIMONHAKOTCA Kak
CMNaviHbl MO ABYM TOYKaM.

Peanv3oBaHa KOMaHZa rpynnoBOro M3mMeHeHua Tvna NpoBoJa AN BblAENEHHbIX B
cnmcke coeanHeHui. MNocne n3mMeHeHusa Tna NpoBoAa aBTOMaTUYeCKH
nepecTpamBaeTCs 1 TpexMepHas MOAeb XryTa (eCam OHa yxe bblna co3aaHa).
MosBMAaCb BO3MOXHOCTb Ha3HauMTb 0OYH NOACOOPKY OCHOBHOW CHOPKM
n3penns Xrytom/kabenem. PaHee cozgaHmne noacbopkm Xryt/kabenb 66110
BO3MOXHO TONbKO B MHTepdelice «[lepeyeHb 3N1eMeHTOB».

[lobaBneHa BO3MOXHOCTb aBTOMATMYECKOro Bbibopa TpEXMEPHON MOAENM
3nekTpoannapata Ana 3anucu B [lepeyHe an1eMeHmos, ecnvi [lepedeHb 31eMeHmMo8
ChopMMpPOBaH M3 3KCNOPTHO-UMNOPTHOro XML-danna ECAD-cuctemsl, 1 ecan B
XML-daine nmeertca ccbinka Ha umMa danna Moaenu.

MNosasunacb kKOMaHAa GopmmnpoBaHna CneumndrkaLmm Ha XryT HenocpesCcTBEHHO
No TPEXMEPHOW MozZenun ngenvs, 6e3 co3gaHnsa cOopoYHOro yepTexa XryTa.
CywectBeHHO — npuMepHO B 10-15 pa3 — yBesmyeHa CKopoCTb NOCTPOEHMA
MOZENWN XTIyTa, YTO OCOBEHHO 3aMETHO Ha XXTIyTaX C HECKOJAbKUMMK COTHAMM
COeINHEHUN.

Co3paHa HoBaa CnpaBoYyHasa cucTeMa C MeToAonornen «beictporo crapta»,
MOArOTOBAEHbI BUAEOPOANKIN MO HOBbIM BO3MOXHOCTAM MPUIOXKEHWS.

9. ObopydosaHue: Tpybonpoaodsi

Tenepb Npw yCTaHOBKE 3n1eMeHTa Ha Tpyby ee Tpacca He pa3buaeTca. Teno Tpybbl Npw
yCTaHOBKe Ha Hee 371eMeHTa pa3buBaeTca Ha ABa (B cneumdurKkaLmm M COOTBETCTBYHOT /BE
Aetann). MNpu yaaneHny/nepemeLLeHn SneMeHTa Ha Apyrov CerMeHT Teno Tpyosbl
BOCCTaHaBAMBaeTcA (B cneumdukaLm el COOTBETCTBYET OAHA AeTab).

MosiBUNaCk BO3MOXHOCTb Pa3MeLLeHUs 31eMeHTa B 3epKaibHOM OTPaXeHWM (pa3BopoT
SN1eMeHTa Npw BCTaBKe).

MosBuaack HOBas kKoMaHAa M3oauposame mpybonpogod, No3BoaAOLLLaN
CO3/aBaTb TPEXMEPHbIE MOAENN U30AALMK Ha Tpybax, OTBOAAX, TPONHMKAX U
APYrMX NOBEPXHOCTAX MOCTOSAHHOTO KPYI/I0r0 CeYeHMs, a Takke A006aBnATb MOAENN
N30N5LMOHHBIX BOKCOB Ha TpyOHOM apmMaType.

[obaeneHa nHterpaums ¢ NOJIMHOM B pexuvme pefakTMpoBaHMa TpybonpoBoAa.
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- [losBunacb BO3MOXHOCTb 3aZaTb HanpasneHne npornba wnaHra. MNMpun nocnegyroLiem
yBENNYEHUW ANMHDBI LLUNaHTa MOAEb NepecTpanBaeTCs Tak, YToOb! WAAHT «NpoBMCcan» B
3aZl@HHOM HanpaBaeHNN.

- Ecam annHa Tpybbl He 3adUKCMPOBaHa, TO ee MOXHO M3MEHATb MbILLbLO, «MepeTacknaas»
CBOBOAHYH TOUKY Ha OAHOM M3 KOHLIOB TPYObl MAN CPeAHIOK TOUKY TPYObl. ITO
NO3BONAET BbICTPO M3MEHATL KOHOUIYPaLIMIO CO3aBaemMoro TpybonpoBoAa, 3a4aBas
AMHBI TPYH 6e3 obpallleHns K crelpanbHbIM S1eMeHTaM yrnpas/ieHus. B ganbHelwem
NOJyYeHHbIE ANNHBI MOXHO YTOUYHWT.

— 3ameHeH MeToA OTobpaxeHusa ctunein TpybonpoBoaa Ha NaHenn napaMeTpoB: CIMCOK
CTWAEN CTan MHOTOCTPOYHBIM, UTO YCKOPSET BbIGOP CTUAS.

- [obaBneHa BO3MOXHOCTb OKPYrIEHWNA 3HAYEHWN MaCcCbl U AAWHbI TPYObI And
oTobpaxerua B cneumdunkaumn. Mogenb Npn BKAKOYEHUN OKPYTAEHWSA HE MEHAETCA.

= bBbian ONTMMN3NPOBAaHbI MPOLUECCHI MPUNOXKEHWNA, B CBA3W C YEM YBEANYNITIOCH
HbICTpOAENCTBME €ro paboThl.
10.bubnuomeka CmaHOapmHsie uzdenus
- B katanor Kpenex pobasneHbi:

— BuHTbl DIN 7500;

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

= Wanbel FTOCT ISO 7092-2016, FTOCT ISO 7093-1-2016, TOCT ISO 7093-2-2016,
FOCT P NCO 10669-2017, TOCT P LCO 10673-2017, TOCT 19115-97;

- 3aknenkun FOCT P NCO 15977-2017, TOCT P NCO 15978-2017, TOCT P NCO
15979-2017, TOCT P NCO 15980-2017, TOCT P NCO 15981-2017, TOCT P NCO
15982-2017;

— 3aknenku raeynble Bralo;

- Wnwunskn FTOCT 10494-80.

— B katanor Jemanu, y3nel U KOHCMpYKMueHsle 3/1leMeHmMsl 106aBneHbI:

— ®naHupbl FOCT 9399-81;

— TponHukn FTOCT 22822-83;

- KaHaBku nog ynopHsble bbicTpocbemHble wanbbl TOCT 11648-75;

— 3arnywku noBopoTHble ATK 26-18-5-9;

- [Npoknagkm FOCT 23358-87;

Tpy6bl TOCT 32528-2013;
- YnnotHenus TOCT 22704-77;
— MydTbi BTyn104Hble TOCT 24246-96.

- B katanor Ssnekmpudeckue annapamel u apmamypa 3D nobaBneHsbi:
= [Tnatbl n npoknazkn OCT 107.680225.003-86.

11.  Bbubauomexka Mamepuanel u CopmameHmel

B katanor Mamepuanel u CopmameHmel LO6aBNEHD!:

- TOCT 5189-2018, TOCT P 58272-2018, TOCT 20916-87, TOCT P 55983-2014, TOCT
32096-2013, TOCT 7927-75, TOCT 892-89, TOCT P 54577-2011, TOCT P 55065-
2012, TOCT P 54571-201, TOCT 34401-2018, FOCT 34400-2018, TOCT 23008-78,
FOCT 32464-2013, TOCT 2291-77, TOCT 19700-91, TOCT 28815-2018, FOCT 18215-
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87, TOCT 32582-2013, TOCT 18102-95, TOCT 4166-76, TOCT 9574-90, FTOCT 9574-
2018, TOCT 4214-78, TOCT 5949-75, TOCT 10091-75, TOCT 28874-2004, TOCT
34470-2018;

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

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

N3meHeHUe komnsiekma nocmasku

1. B xomnnekT noctaBku BkAtoueH Modyse onmumusayuu IOSO-K. OH cnyxunt ans
aBTOMaTM3aLMM NpoLecca Nomcka onTMMasbHbIX MPOEKTHbIX MapaMeTpPOoB NMpu
pelweHun 3agay B cpese KOMITAC-3D.

Ansa pabotbl ¢ Modysiem onmumuszayuu I0SO-K TpebyeTcs oTAeNbHO OnaavMBaeMas
NNLEH3MA.
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Modyne onmumuzayuu I0OSO-K poctyneH Tonbko B 64-paspsagHor Bepcmn KOMIMAC-
3D.

2. B komnnekT nocTtaBkM BKAOYEHO NpunoxeHue Artisan Rendering, cucmema

gomopeanucmuyHozo peHoepuHzaa 015 KOMITAC-3D. MNpunoxeHne cogepxut 6asy
MaTepuanoB, UCTOYHUKOB OCBELLEHUS, (POHOB, CLEH M NpeaHa3Ha4YeHo Ans NonyyYeHus
BbICOKOKa4Ye€CTBEHHbIX (POTOPEANTUCTUYHBIX N300paKeHI U3AEeNNiA U 30aHUIN, MOAENN
KoTopbix nocTpoeHbl B KOMIMAC-3D.

[ns paboTbl ¢ npunoxeHnem Artisan Rendering TpebyeTcsa oTAenbHO onnayvBaemas
nMueH3uns.

3. B Bepcnn 19 bazosas yactb nHctannaumorHHoro naketra KOMIMAC-3D 6bina
obbeamHeHa ¢ MawmnHocTpouTtensHom 1 MpubopocTponTensHon KoHburypaumsamm. B
CBA3W C 3TUM OTAeNbHble darbl C MHGOPMaLMen O KOHPUIypaLmAX YaaneHsbl, a ux
COAEPXKMMOE BKNFOYEHO B HACTOALLMMN AOKYMEHT.

NHdopMaLma o MallnMHOCTpoUTEeNbHOM KoHbUrypaumm sepcuin 10-18.1

Nudopmauwma o MprnbopocTpontenbHoM KoHburypaumm sepcmii 15—18.1

Omuau4us eepcuu 18.1 om eepcuu 18

Obuwee

1. TMoasunaacb BO3MOXHOCTb BbIOMpaTh, rae byayT pacnonaratbCs 3aroNoBKM BKNAZAOK
OTKPbIBaeMbIX 1 CO34aBaeMbIX JOKYMEHTOB: C/1€Ba, T.e. B Hauasie CTPOKM 3arosI0BKOB
BKNAZOK, AW CNPaBa, T.e. AN B KOHLLE 3TOW CTPOKW. Beibop npomnssoanTca ¢
MOMOLLIbIO KOMaHZbl Hosble skiadku B MeHto kHonkw Hacmpolika. Komarnaa nmeert
NOAMEHIO 13 ABYX KOMaHA: Crreea v Cnpasa.

2. [opaboTaH Avanor HaCTPOMKM KnaBmaTypbl. Tenepb OH NPesOCTaBAsET CeayroLme
BO3MOXHOCTM:

- BbI60p KOHTEKCTa, T.€. rpynnbl KOMaH4 AN1A H8CTpOI7IKVI,' AOCTyMNHbI ceayroume
KOHTEKCTbI:

- YepyeHue,

- Paboma ¢ mekcmom u mabauyamu,
- Cneyudbukayus,

— TpexmepHoe MoOesuposaHue,

— Bce koMaHOkl,

— neyaTb CMMCKa KOMaHZ TeKYLL,ero KOHTEKCTa U Ha3HauUeHHbIX MM COYETaHMIA
KNaBULL,

= MOWCK B TEKYLLEM KOHTEKCTE KOMaHZ MO COYeTaHWHO KNaBuLL,

- NpUMeEHeHME N3MeHeHNn H6e3 3aKpbITUS Ananora.

Kpome TOro, B cnesytowmx ciryyasnx NosBAAKOTCA COOOLLEHNS:

= MOMbITKa Ha3HAYEHWA KOMaHZE YXe 3aHATOro CoYeTaHus KNaBuLL; B 3TOM
COOOLLEHWM MOXHO MOATBEPANTL NepeHa3HauYeHme an 0TKasaTbCs OT HEero,

= NOMbITKa Ha3HAYeHW KOMaH/e 3ape3epPBUPOBAHHOIO COYETaHNA KNaBULL,
KOTOpOE HEBO3MOXHO MCMO/b30BaTh.
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3. TManenn — lNapamempel, [lepeso dokymeHma, [lepemeHHble n fp. — Tenepb MOXHO
CKpbIBaTb, YBENNUMBAA 3TUM NAOLLAAb rpaduryeckon obnactu.

Takunm obpazom, ecm MaHenb AOCTyNHa (T.€. BKAKOUYEHA COOTBETCTBYHOLLEN KOMaHAOWM
13 MmeHto Hacmpolika — lNaHenu), To oHa nnbo ckpbITa, IMOBO NOKa3aHa.
MNepekntoueHre Mexay 3STMMKM COCTOAHMAMM [TaHen NPor3BOANTCA C MOMOLLbHO
KHOMKW Yy BEPTUKANbHOM rpaHuMLbl okHa. KHomnka npucyTcTByeT, Koraa MaHenb
AOCTYMHa.

Mo YMONYaHNKO BCE MNaHe I BKTHOYEHDbI.

Mpw 3TOM B rpaduryeckmnx AOKyMeHTax n MOAensx nokasbisaetca naHens Jepeea
0OKyMeHmMa, a OCTabHble MaHean CKPbITbl. [1py BbI3OBE Kakon-1Mb0 KOMaH/Abl MaHeNb
lNapamempel aBTOMaTNYECKM NOABAAETCA M OCTAETCA Ha 3KpaHe A0 3aBepLueHns
KOMaHZb!.

B TekcTOBbIX AOKYMEHTaxX n CI'IeLl,I/IC])I/IKaLl,l/IFIX MOKa3bIBaE€TCA NMaHeNb Hapamempbl.

4. Tloasnancb KOMaHAbl YnpassieHue c8A3aHHbIMU cneyugukayusamu v YnpaeieHue
C8A3aHHbIMU Yepmexamu. OHu nNpejHa3HayveHbl 4149 GOPMMPOBAHNA KOMMIEKTOB
CBA3aHHbIX JOKYMEHTOB W ANA OTKPbITUA HY>XKHOTO AOKYMEHTa M3 3TOro KOMaekTa. B
KOMMAEKT MOTyT BXOAUTb COOPKW, AeTanu, YepTexu 1 cneymburkaumm,

- KomaHnaa YnpaesneHue cesazaHHbIMU cneyugbukayuamu AOCTyNHa npu pabote ¢
yepTexxom nan cbopkor. OHa 3anyckaeT NpoLecc, B KOTOPOM MOXHO
NPOCMOTPETb N OTPEAAKTMPOBATb CMIMCOK CreLnduKaLni, BXOAALLMX B OANH
KOMMNEKT C TeKYLLMM LOKYMEHTOM, a Takxke OTKPbITb 0Oy cneundukaLmio 3
cnvcka. CneumdurkaLmm, K KOTOPbIM NOAKIKOYEH TEKYLLWI LOKYMEHT, BKIKOUAOTCS
B CMMCOK aBTOMATUUECKM.

- KomaHpaa YnpaeneHue cesa3aHHbLIMU Yepmexamu JOCTyrHa Npu paboTte co cOopkoi
nnn aetansto. OHa 3anyckaeT NPoLecc, B KOTOPOM MOXHO NPOCMOTPETL U
OTpesakTMPOBaTb CMMCOK YepTexer, BXOAALMX B OAMH KOMMIEKT C TeKyLLen
MOZENbIO, a TakXe OTKPbITb L0OOM UepTex U3 cnuncka. YepTexu, Kotopble
coZiep>KaT accoumaTmBHble BUAbI TEKYLLLEN MOAENN, BKAHOUAROTCS B CMMCOK
aBTOMATUYECKM.

Taknm 06pa3om, KOMaHAbl YnpaesieHue c8A3aHHbIMU cneyugukayusamu v YnpaesieHue
CB8A3AHHLIMU YepmeXamMu No3BONAIT BbICTPO OTKPbITb CBA3AHHYHO C TEKYLLMM
AOKYMEHTOM CreumndrKaLmio an YepTex, He PasbiCKMBasa HY>XHbIV Gainn Ha Ancke.

Ob6paTuTe BHUMaHWe: py4HOe BKAtOYEHWE JOKYMEHTa B CMMCOK He CO3AaeT CBA3b
MEXAY HUMW 1 TEKYLLMM AOKYMEHTOM, a PyYHOE UCKNFOUEHME M3 CMKCKa He yaanaeTt
CBA3b. TO eCTb, ecn 406aBUTb B KOMMIEKT TekyLlel cOopku yepTex (Hanpumep,
CoAep>Xallmin cxemy), TO accoumaTmBHble BUAbI COOPKM B HEM OT 3TOrO He MOABATCS, a
eciv yAanuTb 13 KoMnaekta cbopku cneumdurkaumio, To cbopka oT Hee He
OTKHOUNTCA.

5. TlosBraack BO3MOXHOCTb YNPaBAATb CKOPOCTbHO N3MEHEHWA M30OPaxKeHNs Ha SKpaHe
(T. €. CKOPOCTbIO MacWTabVpoOBaHMA, CABMIa, MOBOPOTA) MPU ABUMXKEHNN AXKOUCTMKA
MaHunynatopa 3Dconnexion. KoadduumeHTbl ana Kaxaoro n3 HanpasneHnn X, Y, Z, A,
B, C 3apatotca B danne KOMPAS.ini. ToapobHee — cm. pa3gen CNpaBOYHON CUCTEMBI
o KOMPAS.ini.
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6. MeHto, NOABAAIOLLEECS MPU HaXaTUM HEKOTOPLIX KHOMOK MaHenn bbicTporo 4ocTyna,
Nnocne BbI30Ba KOMaH/bl HE MCYE3a€ET, @ OCTAETCs Ha 3KpPaHe 1 NMO3BOJSAET Bbi3BaTb
APYryro KoMaHzy. Takvm obpa3om, Tenepb Nonb3oBaTeslb 6e3 MOBTOPHOMO
0bpalLLleHMs K MEHKO MOXET, HanpuUMep, BKIHOUNTL/OTKNFOUMUTL HECKOBKO MPUBA3OK,
HECKOJIbKO a3 MOMEHSATb OPUEHTALIMIO MOAEAW 1 T.M.

MeHto 3aKpblBaeTCsA Noc/e Wenyka BHe ero Uam nocae Bbi30Ba M3 HEr0 KOMaHZbl,
3anyckarolLien npouecc.

7. B cnvcke pe3ynbTaToB Momcka NoAYepkmnBaeTca Habop CMMBOIOB, COBMAZArOLLIMIA C
BBEJEHHbIM A5 MOUCKA.

8.  AkTyanu3npoBaHbl 0QOpPMAEHMA JOKYMEHTOB: LMdpPbl roga B 0603HaUYEeHMAX
CTaHAAPTOB (B KOMMEHTapUAX K fYeikam OCHOBHOW HaAMMcKW) Tenepb COOTBETCTBYHOT
AEeNCTBYHOLLMM peAakLUmaM STUX CTaHAaPTOB. V13-3a 3TOro npwm OTKPLITUKN YepTexel,
cneundurKaLmii 1 TeKCTOBbIX AOKYMEHTOB MOTYT MOSABAATHCA COODOLLEHNS O
HECOOTBETCTBUM ODPOPMAEHNS JOKYMEHTa MCXOAHOMY OPOPMAEHNIO B BrbanoTeke.

TpexmepHoe modesuposaHue

1. TosBmMnacb BO3MOXHOCTb CO34aHMA NMHNIA CrMbOB Npu pasrmbaHum crmbos
JIMCTOBOTO Tena KOMaHAoM PazozHyme. BkntoueHne/oTktoUeHWE CO3aHNA NNHUI
CrmboB MPOM3BOAMTCS C MOMOLLbID Nepekatoyatens JluHuu ceubos Ha MNaHenn
napameTpoB. [pn HEOHXOAMMOCTN NNHWK CTMOOB MOTYT MCMONb30BaTHCA B
onepaumax Tak Xxe, Kak Apyrne NpsMOANHENHble OOBEKTbI, HANPUMEP, UX MOXHO
3a/leCTBOBATh MpW NPOCTaHOBKE Pa3MepOB.

2. [opaboTaH pexumM pa3BepTKM IMCTOBOWN AeTann. VI3MeHeHWs KOCHYIUCh Kak

HaCTPOWKM PeXMMa, Tak 1 paboTbl B HEM.

- [pw HacTporke NapameTpOB pa3BepPTKM MOXHO:

— Bkntountb noctpoeHve NnHMA CrmboB — Tak XXe, Kak 1 B KOMaHze PasozHyme.

— OTKAOUMTL OTOBPaxKeHVE OOBEKTOB, HEAKTYabHbIX AN PAa30rHYTOW AeTanu,
HanpumMep, pa3mMepoB N 0BO3HAYEHN, «OTOPBABLUMXCA» OT CBOMX HA30BbIX
06bekToB. [JoCTyneH aBTOMaTUYECKMIA BbIBOP Taknx pa3MepoB M 0603HAUEHN.
Mpy HEOBXOAMMOCTM MOXHO BPYUHYHO BKIHOUUTL B UMCIO CKPbIBAEMbIX U
Apyrne o6bekTbl: OCK, MAOCKOCTU, TOUKM U T.M.

- B pexuvme pa3BepTkM MOXHO CO34aBaTb pa3mepbl U 0603HaueHns. B epese
MOZenn 3T 06beKTbI (a Takke NMHUK Ccrnba, ecn nx NOCTPOEHUE BKAKOUEHO)
oTobpaxaroTCa B CneLmansHOM pasgene Pasgepmka, KOTOPbIN ABAAETCA CaMbIM
nepBbiM pasgenom [epesa.

Mocne BbIXOAa M3 pexmmMa pa3BepTku pasaen Pasgepmka octaetca B [lepeBe, HO
CTAHOBUTCS HEAOCTyMNeH; OOBEKTbI, CO3aHHbIE B PEXMME Pa3BEepPTKM, MepecTaroT
oTobpaxaTtbCs.
Mpw yaaneHn napaMeTpoB Pa3BepPTKM 3TOT Pa3zen UcuesaeT; yAaNaroTCa Takke BCe
06beKTbl, CO3A4aHHbIE B PeXMME Pa3BEPTKM.

3. [podunb pebpa ycnneHns Ha crmbe NMCTOBOrO Tena Tenepb MOXET UMeTb NPormo.
[ina noctpoeHuns pebpa ycuneHus ¢ Npornbom cnyxut nepeknroyatens [poeub B
cekunu lMpoguse Ha MaHenn napameTpos.

© 2026 ACKOH




4. YcoBepLUeHCTBOBaHO 3aMblkaHue yrnoB B komanaax Ceub n Caub no sckusy:.
3aMblKaHWe CMEXHbIX Yr0B CTano BO3MOXHbIM AN Cyyaes, Korga pebpa, Ha
KOTOPbIX CTPOATCA Cr1bbl, MPUMbIKAOT C Pa3HbIX CTOPOH K OAHOMY M TOMY Xe Crnby
(T.e. coeAMHEHbl MOCPEACTBOM AyroobpasHoro pebpa). PaHee 3aMblkaHVe CMEXHbIX
YrN10B 6b110 BO3MOXHO TONIbKO B Tex MecTax, rae pebpa coeanHAnmnch
HEeNOCPeACTBEHHO, T.€. UMeNN OBLLYHO BEPLLVHY.

5. YcoBeplueHcTBOBaHa paboTa ¢ KOnuen reoMeTpum 13 BHelHero garna: Tenepb
MO>HO BKJIFOUUTb Py4HOE OOHOBAEHME KOMWK, a TakXe yKa3aTb, ZOKHA M OHa
OTCNeXMBaTb NOABNEHNE N3MEHEHWI B CBOEM haine-nCTOYHMKE.

Bbibop BapuraHTa 06HOBAEHMA NPWN CO3AAHUN UK PeaaKTUPOBaHUM KOMUK
npow3BoamnTCa B cekummn [lapamempesl 06HosmeHUsA Ha NaHenn napameTpos. Takxe
MOXHO BblOpaTh BapnaHT OBHOBAEHWSA M3 KOHTEKCTHOTO MEHKO KOMUM FreOMETPUN B
[epese mozenn.

PyyHOe 0BHOBAEHWME KOMWM FeOMETPUM MPOU3BOANTCS C MOMOLLLH KOMaHAbI

ObHo8UMb B KOHTEKCTHOM MeHHO B [lepeBe noctpoeHna. O6HOBNEHME Cpasy BCeX

VIMEIOLLMXCH B MOZENN KOMWI reOMeTpUmn Npon3BOAMTCA KOMaHAowW [Npaska —

ObHosumMb onepayuu KONUpPOBaHus.

6. [losABMNacb BOIMOXHOCTb MPOELMPOBATh B 3CKMU3 CeAyroLme OObeKTbl:

= JluHum ouepka rpaHein. MNMpoekums TMHUKU OYepKa BKIKOUYAETCA B COCTaB MPOEKLIMM
rpaHu, ecv And NpoeunpoBaHua bbina ykasaHa rpaHb. Bo3amoxkHa Takke
NpoeKLMs OTAENbHOW, MPON3BOIBHO BbIDPAHHOW NIMHWK oyepKa. [1pn n3meHeHnn
dOpMbI rpaHN UK ee MONOXEHNSA OTHOCUTEIbHO MAOCKOCTU 3CKM3a MPOeKLums
JIMHWW OYepKa 3TOM rpaHu NepecTpanBaeTcs.

- BcnomoratesibHble 1 KOOpAMHATHbIE MAOCKOCTH, MePNEHANKYAAPHbIE MNOCKOCTH
3CKm3a. MNpoeKkLmm NA0CKOCTEN — BCMOMOraTe/bHble MPAMbIE.

7. YBennyeHa Nnpoun3BOAUTENBHOCTb PabOTbl MOALYNA TPEXMEPHOTO MOAEAMPOBAHNSA. DTO

BbIPa3nI0Ch B CIEAYHOLLEM:

— YckopeHa OTp1CcoBKa MOZEM MNPV ee BPaLLeHNN 1 nepeMeLLeHmr, OCOBEHHO B
pexnmMe ceyeHns Moaenn — npu YCAOBUKN, YTO MCNONb3YeTCa YayduleHHbIl
BapVaHT OTPUCOBKM (B TOM UMCe B pe3y/ibTaTe aBTOONpeaeneHns BapmaHTa
OTPUCOBKMW).

— YCKOpeHO nepemelLieHre KOMMOHEHTa — Kak MPOW3BOJIbHOE, TaK M C MOMOLLbHO
anemMeHTa 6asmpoBaHMa — B NpoLecce ero BCTaBkM B COOPKY.

- YCKOPEHO OTKpbITME COOPOK, COAEPXKALLMX NNOKAbHbIE BCTABKM.

8. lMoasunack komaHaa Oceeas NUHUA, CO3Aat0LLANA B MOAENN OCEBbIE TNHUK. YTOOBI
MNOCTPOWTL OCEBYHO IMHUIO, HY>XKHO YyKa3aTb MO0 LIUAMHAPUYECKYHO/KOHUYECKYHO
rpaHb, MO0 ABe TOUkW. Touka 3a4aeTcsA ABHO MAK NyTeM ykalaHusa pebpa. MoxHo
yKa3aTb AMbo pa3oMKHyToe pebpo arobor Gopmbl — ByAeT MCMONb30BaHa TOYKa B
cepeanHe pebpa, MMHO 3aMKHyTOE pebpo B GopMe OKPYKHOCTW/3namnca — byaet
MCNONb30BaHa Touka B LieHTpe pebpa.

OCEBYHO JIMHUIO U ee BEPLUMHbBI MOXHO 3a4eiCTBOBATb B PA3/IMYHbIX OMepaLmsX,
HanpumMep, AN NPOCTaHOBKW pa3MepoB.
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UTo6bl OCeBas NMMHMSA NPOELIMPOBanach B aCCOLMATUBHbIN BUA MOAENN, MPU
HacTpovike BMAa AOMKHa bbiTb BkAroueHa onumsa Ocu B cnncke O6bekmbl
ogopmaeHus cekumm Obwvekmel.

Ecin npw BbINOJIHEHNW KOMaHAbl Omeepcmue BKJIFOYeHa onunA Oce, TO OCb
OTBEPCTMA CO34aETCA KaK OCeBad TNHNA (paHee — Kak BCromorare/ibHasa ocb).

9. TosBunacb BO3MOXHOCTb CO3/aBaTb COOTBETCTBYHOLLME CTaHAAPTaM O603HaUeHus
pe3bbbl. [1na KOHWYECKMX 1 TPYOHbIX LUAMHAPUYECKNX pe3bb 0bo3HaueHwme
bopmMmupyeTca B BUAE TMHUMN-BBIHOCKM, AN OCTaNbHbIX pe3bb — B BUAE
AVaMeTPanbHOro pasmepa.

O603HayeHne MOoXeT bbITb CO34aHO koMaHAamu [Tpou3so0HeIl pasmep, JTuHus-
gbiHocka, JJuamempasneHsil pasmep. Kak n ocTanbHble pa3mepbl 1 0603HaueHWs,
0603HaueHne pe3bbbl NepesaeTca 13 MOLENN B ee aCCOLMATMBHbIN YepTex.

10. TMosBunnacb BO3MOXHOCTb BbiIbOpa HanpasieHWs pe3bbbl: NpaBas UK neBas — npu
CO3/aHMM YCNOBHOTO M306paxeHns pe3bbbl (B TOM UMCae BO BPeEMS NMOCTPOEHMS
Kpyrnoro oteepctus). Bbibop ocyLlecTBafeTCA ¢ MOMOLLbIO NepekatoyaTens
HanpaeneHue Ha NaHenn napaMeTpoB.

YcnoBHble n306paxeHmsa NeBOM 1 MPaBon pe3bb He OTIMYAOTCA BHELLHE, HO B
0603HaueHwue neBov pe3bbbl 40HaBAAKOTCA CMMBOABLI LH.

11. B KOHTEKCTHOM MEHH 06BEKTOB, HAXOAALMXCA MOZ YKazaTeneM OKOHYaHs
MOCTPOEeHMA, Tenepb NPUCYTCTBYET KOMaHAa Ykazamesb noo avide/ieHHbIl obbekm.
Kpome TOro, npu BblzeneHnr obbekTa nog Ykasatenem 1 npu BbI30BE Ha HEM
KOHTEKCTHOrO MEHHO Ha 3KpaHe NOABNSETCS KOHTEKCTHas NaHe b — Takas Xe, Kak B
CBOOOZHOM MecTe rpaduyeckoi obnactu.

12. MosBunacb BO3MOXHOCTb 3alaHNs HYNeBOM MacCbl MOAENM NN KOMMOHEHTa COOPKU.

13. Y xkHomkw Kapkac Ha lNaHenn 6bICTPOro Bbi30Ba MOABMAOCh MEHIO, COAepKallme
KOMaHZbl MPUMEHEHNS OCTasbHbIX TUMOB OTOBpaxeHMa MoAenn (Kpome Tuna
[MosymoHosoe ¢ kapkacoM). KHoMKa Takxe CNy>XUT MHAMKATOPOM TekyLLero tmna
OTOBpaxeHNs: Ha Hel oTobpakaeTcs NMKTOrpamMma NOCAeHEN BbI3BaHHOW 13 ee
MEHKO KOMaH/bl.

,ﬂ,ﬂﬂ NPUMEHEHNA TUIMa OTO6pa>KeHl/lF| l70/7ym0Hoeoe C Kapkacom, Kak n paHee, Chyxumt
oTAenbHasA KHoMnka Ha lNaHenn 6bICTpOFO Bbl30OBa.

14. KomaHza OmmeHUmMb, Bbi3BaHHas MNOC/e ceaHca KOHTEKCTHOTO peaakTMpoBaHms
KOMTMOHEHTa, OTMEHSET CPa3y BCe CAe/aHHble B 3TOM CeaHCe M3MEHEHMS (paHee OHM
OTMEHSINC MO OAHOMY, T.€. ANA YAANEHNs BCEX M3MEHEeHMI TpeboBanoCh BbI3BaTb
KOMaHZy HECKONbKO pa3s).

15. VI3MeHeH nopsgoK BblAeNeHNs KOMMOHeHTa B rpaduryeckor obnactu: Tenepb Ans
3TOrO HY>XHO LLeNKHYTb Ha KOMMOHEHTE, YAepXMBas HaxaTbiMu KnaBuwn <Shift> v
<Ctrl> (paHee — TonbKO <Shift>). 3T0 caenaHo ana yHudurKaumm npremMoB paboTbl B
yepTexe 1 MoAenu.

Fpagpuueckue dokymeHmMel

1. Bup yeptexa, KOTOPOMY A0JIKHA MPUHAANEXaTb CO34aBaemMas LUTPUXOBKA (3aMBKa),
MOXeT ObITb ONpeAeneH aBToMaTU4YeCckn. ITO BO3MOXHO, eC/iv 061aCTb LUTPUXOBKM
(3an1VBKM) 3a43a€TCA YKa3aHWEM TOUKM BHYTPW Hee UM MOCTPOEHMEM NTOMaHOW: BUZ, B
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rabapUTHOM NPAMOYrONbHMKE KOTOPOro OKa3blBAETCA YKa3aHHAA TOUKa UK Hayano

NIOMaHOW, CTaHOBUTCS TekyLLMM. brarosaps 3TOMy WITPMXOBKA (3a7MBKa) NONaAaeT B

HY>XHbI BLA. Eciv Touka 0b6nacTu uam HavanbHas TOYKa JOMaHOW HaxOAMTCS B

rabaputax cpasy HeCKONbKMX BUAOB, TO CMEHA TeKYLLEro BUAa He MPOUCXOAMT.

2. HoBble BO3MOXHOCTM Npun paboTe ¢ pazmepamu:

— KOHTeKCTHOe MeHIO Mpu MPOCTaHOBKE pa3mepa COAEPXKMT CCbIKY ANA Nepexosa B
npoLecc pesakTMpoBaHMA Pa3sMepHON HAaZMUCK (paHee Takasa CCbiaka bblia TONbKO
Ha [laHenn napameTpos).

- Ecnm He BbIBpaH HKM 0AMH CMMBOA A/1F OTOBpaxeHMa B Mone 3HaK pa3MepHOM
HaZMMCK, TO B HEFO MOXHO BBECTW MPOM3BOJIbHBIN TEKCT (PaHee 3TO noe bbino
HeAOCTYNHO A4 BBOAA NPV JAHHOM YCI0BWUK). B ¢BA3M C 3TMM KHOMKa Hem
CUMB0/1a Ha [JONONHUTENBHOW NaHeAn NapameTpoB NPU NPOCTaHOBKE pa3Mepa
nepevMeHoBaHa B Hem cumeona/lpou3eosioHell.

— KoHTekcTHas naHenb, NOABAAOLWAACA MPW BblAENEHWNN Pa3MEPHOM HaANNCK,
COAEPXNUT KHOMKW ANA peAakTMpoBaHus TeKCTa Pa3MePHON HAAMNCH:
AemoonpedeneHue 3HaqeHus, Bkmroyumes/Beikirodume pabomy ¢ Gonyckowm,
KHOMKM f06aBaeHMsA TeKCTa «x45°%, 3HaKoB «duamemp», «keadpam» v Ap. (paHee
pa3mepHasa HaANMCb He MMena cneunanbHOW KOHTEKCTHOW naHenn).

3. B KOHTEKCTHOE MeH}HO 1 KOHTEKCTHYHO MaHeNb OTAEAbHOrO reOMEeTPMUYECKOro obbekTa
B aCCOLMATUBHOM BUAe A0DaBAEHbI Cedyrolme KOMaHabl (VX AeicTBrne
PacnpOCTPaHAETCA Ha KOMMOHEHT, MPOeKUMN KOTOPOTro NPUHAANEXMUT BblAENEHHDbI
0bbekT):

- [lokazame e Oepese,

- (Ceolicmea koMnoHeHmMa,

- Pedakmuposame 8 OkHe,

- Pedakmuposame Makem 8 okHe (eC/v BbiIOpaH 06beKT, NpuHaaiexallnii
NPOeKLUMU MaKeTa),

- Pa3peszame/He pa3spe3zame (ecnvi BUA NpeacTaBaseT cObOM pa3pes uam ceveHue).

B KOHTEKCTHOE MEHIO 1 KOHTEKCTHYHO MaHeslb aCCOLMATUBHOTO BMAQ, BbIAENEHHOTO B
[epese nav B rpadumyeckorn obnactm, sobaeneHbl kKoManabl Ceolicmea Modesau v
Pedakmuposame 8 okHe. VIx AeincTB1e pacnpoCTpaHAETCa Ha BCHO MOAE/b, MPOEKLIMS
KOTOPOW COAEPXMUTCS B BbIAENEHHOM BUAE.

4. Tlpoekumto KOMMOHEHTa B aCCOLIMATMBHOM BUAE TENEPb MOXHO BblAeNUTb 6e3
BbI30Ba KOHTEKCTHOIO MEHH — LLENYKOM MbILIW NPW HaxaTbIx KnaBuwwax <Shift> v
<Ctrl>.

5. TMosBunacb BO3MOXHOCTb BK/IKOUEHNSA B aCCOLIMATMBHbIE BUZbI MPOEKLMIA ICKN30B,
MMEIOLLIMXCSA B MOAENN. DCKM3bI MPOELIMPYHOTCSA B UepTeX B TOM BUAE, B KAKOM
0TODpaxaroTCs B pexXmnme TPEXMEPHOTO MOAENMPOBaHMS.

Mpoekums 3ckM3a B BUAE CO34AETCA BHE 3aBUCMMOCTM OT B3aMMHOTO PacroNoXeHus
MJIOCKOCTMN 3CKM3a M MIOCKOCTU MPOEKLIMIA BUAA.

[ins ynpaBneHns npoeLmnpoBaHeM 3CKM30B NP HAaCTPOMKe NapameTpoB BUAA B
cnmncok Obvekmel Ha MNaHenn napameTpoB fJobaBaeHa onuma ICKU3bI.

6. [losBmaca cneumanbHbll 3HAYOK ANA YKa3aHWs B rpaduyeckon obnactm Toro
SNeMeHTa 06beKTa, KOTOPbIM 3aBUCUT OT HAaXOAALLEroCsa Noj KYpCOPOM 31eMeHTa
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ynpasaeHus MNaHenn napameTpoB. Hanpumep, ecam BblAENNTb OTPE30K, a 3aTEM Ha
MaHenn napameTpoB HAaBECTU KYpPCOp Ha nosne HavasbHas mouyka, To xapakTtepHas
TOUKa B MePBON BepLUMHe OTpe3Ka byaeT OTMeUeHa 3HaYkoM B BUAE KBaAPaTHOM
pamku. MNpu nepexoae Kypcopa k noato KOHeYHas moyka 3ToT 3Ha4oK nepenjer Ha
XapaKTepHYH TOYKy BO BTOPOW BEPLUMHE OTpe3Ka.

Takve 3Hauky OTObpaxatoTCA TakxKe Npu pesakTMpoBaHMM obbekTa, a Mpu ero
CO3/aHWNM — TOJNIbKO A/t TEX 1eMEHTOB 06bekTa, KOTOpbIe yKe OnpeeneHbl.

OnuncaHHbI MexaHW3M paboTaeT 414 Noael BBOAA KOOPAMHAT TOUeK, CMNCKOB
BbIGOpa TWMa CTPeKU 1 HEKOTOPbIX APYTMX MapamMeTpoB OObEKTOB.

7. [opaboTaHa komaHza Paspels euda:

— [losiBMnacb BO3MOXHOCTb 3a/laBaTb KOJNYECTBO noayBOJIH NN N310OMOB (ana
BOJIHUCTOWN INHUM O6prBa N IMHUKM C U3IOMaMM COOTBETCTBEHHO).

- Co3aaHue 1 pefakTMpOBaHMe Pa3pbiBOB BMAA TeMepb 3aMyCckaeTca OLAHOW 1 TOW
Xe KoMaHAoW — Paspeie 8udd. B KOHTEKCTOM MEHHO BblAEIEHHOTO BUAa 3Ta
KOMaHZa Bcerga AOCTyMNHa: eCNn pa3pbiBOB HET, OHa MX CO3/aeT, a eCIn eCTb, OHa
NX pesakTupyet. PaHee KOHTEKCTHOE MEHIO coAep>kano komaHay lNapamempei
paspelea, NpefHasHauYeHHYo ANA peAakTMPOBaHWA Pa3pbiBOB M MO3TOMY
[AOCTYMHYHO VLB NOC/E UX CO34aHNA.

8. Hactpovika dopmata nmeHu obbekTa B [lepese aokymeHTa (HaumeHosaHue, v
ObosHayeHue + HaumeHosaHue, van HaumeHosaHue + Obo3Ha4qeHue) Tenepb
pacnpocTpaHaeTcsa Ha BCe 06bekThl [epeBa acCoLUMATUBHOTO YepTexa, KoTopble
MMEROT CBOMCTBA (paHee — TOJ/IbKO Ha CaM YepTeXx, T.e. KOpHeBOM 06bekT [lepeBsa).

9. B oTtcyTcTBME 3anyLUEHHbIX KOMaHA Ha [NaHenn napamMeTpoB AOCTYNHa KHOMKa BbI30Ba
KOMaHbl BbiOesnums no ceolicmeam.

10. KomaHaa O4ucmume ¢poH Tenepb AOCTYMHA B KOHTEKCTHOM MEHO HEeCKOAbKMNX
OZHOBPEMEHHO BblJeNEeHHbIX OOBEKTOB.

1. [Jopabotan gnanor Jonyck, Bbi3blBaeMblii NPy peAakTMpPOBaHMM Pa3MEPHON HAAMUCH:
A0 HaxaTtua KHonkw puMeHums cienaHHble B HEM M3MEHEHWA COXPaHAROTCA.
Bnarogapsa aTomy B Cyyae OTKAHOUYEHWNSA M MOBTOPHOIO BKAKOUYEHWNS MCMOAb30BaHMA
ponycka (nepesoja nepekntovatens Jonyck 8 nonoxenve 0 n obpaTHO) AaHHble
BOCCTaHaBAMBAarOTCA. PaHee 370 AelncTBMe OOHYNSA0 3HAUeHWs B MOASX AManora.

Pa6oTa co cneuundukauymen

1. B uepTexe nossunace komaHaa Co3dame cneyugukayuro no GokymeHmy. JTa
KOMaHZa CO3ZaeT JOKYMEHT-CNeLMdrKaLIMIo U MOAKNFOYAET K HEN TEKYLLIIA YepTeXx.
Ecnm B yepTexe ecTb JaHHble Ans cneyndurkaLmmy, To OHM OTObpaXatoTcs B
CO3ZaHHOWN cneundmnkaLmm.

B cnyuae, ecam TekyLwmin yepTexk — acCoLMaTMBHBIN, TO K CO34aHHOWN cneundunkaumm
NOAKNHOYAETCS He TONbKO YepTex, HO 1 CMPOELIMPOBAHHAsA B HErO MOJENb.

KHonka 419 BbI30Ba KOMaHAbl HAXOAWTCA Ha NaHenn YnpaesieHue.

2. Komanaa Co3zdame cneyudgpukayuro no cbopke nepenmeHoBaHa B Co30ame
cneyugpukayuro no OoKymMeHmy.
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3. [loABmnack BOIMOXHOCTb yAaneHusa 13 JoKyMeHTa 06bekToB creLmdukaumm,
KOTOpble OblAM CO3AaHbl B HEM BPy4HYr0. Ob6bekTbl YAaNAOTCA U3 BCEX PA3eOB
cneundurkaumm, kpome pasgena JokymeHmayusd. Y aaneHne npon3BoANTCA KOMaHAOwM
lpaska — YOanume nose3osamesibckue 0b6vekmol. KomaHzaa AOCTyMHa:

- B JOKyMeHTe-cneundukaLmm — yaanaer obbekTbl, KOTOPble Oblan CO34aHbI
HenocpeACTBEeHHO B cneumdurKaLmMm, a He NoyyYeHbl U3 MOAKAFOUYEHHOTO
AOKYMEHTa,

— B MOAYMHEHHOM pexume paboTbl ¢ 0bbekTaMu creundrKaLm B YepTexe 1 B
cbopke — yaanaeT 06bekTbl, KOTOpble ObIAN CO3AaHblI NONb30BaTENEM BPYYHYHO, a
He aBTOMaTnyeckn cGOPMMPOBaHbI CUCTEMOM Ha OCHOBE CBOMCTB OOBEKTOB.

4. YepTex C accoumaTMBHbIMU BUAaMM COOPKM M Crelmndukaums, K KOTOpon
noakatoYeHa cbopka, aBTOMaTMUECKN MOAKAKYAROTCSA K BHELUHEMY 0ObeKTy
cneymdurkaLmm 3Toin cOOpKM NPU ero co3faHum.

5. [lpwv BblaeneHur B yepTexe MakpO3/1eMeHTa, BCTaBKW GparMeHTa nam n3obpaxeHus
M3 BWZA APYroro yeptexa Ha MaHenn napameTpos oTobpakaeTcs cCnUCOK Bkaoyumes
8 cneyudgukayuro ¢ AByma ctpokamu: Ja v Hem. 3TOT cnucok no3sonset
BK/IFOUNTL/OTKAOUNTL A06aBaeHMe B creumdurKaLMio CBeAeHNI O BblAeNeHHOM
obbekTe (paHee ANs BbINOAHEHNSA 3TOr0 AeNCTBMA TPebOBanoCh pesakTMpoBaHmue
CBOWCTB 06beKTa).

Omuau4us eepcuu 18 om sepcuu 17.1

Obuiee
- [losBmance cneayrolime BO3IMOXHOCTM HAaCTPOMKN MHTepdeca:

— Bbibop pa3mepa 3HaukoB 1 Hagnmcen. [Ana sToro cayxut komanaa Pasmep
3HA4YK08 U mekcma B MeHI0 KHoMnku Hacmpolika uHmepgelica, kotopas
HaxoAWTCA B CTPOKe [NaBHOro MeHto cuctembl. JocTynHO Tpw pasmMepa:
CTaHZAPTHbIN, CPEAHWNIA, KPYMHBIN.

- V3meHeHns BepTMKanbHOro pasmMepa VHCTpyMeHTanbHOM obnacty, T.e.
KO/IMYeCcTBa CTPOK B Hel. [lns 3Toro cnyxat komaHabl O0Ha cmpoka, /Jee
cmpoku v Tpu cmpokKu, HaxOAALLMECH B KOHTEKCTHOM MeHHO IHCTpyMeHTanbHOM
obnactu.

= TlosBUACA PEXMM CKPbITUSA MaHeNen, BKIKUYAEMbI/OTKNHOUAEMbIA KHOMKOW
OmobpaxeHue naHesel, KOTopas HaXOAWTCA B CTPOKe [NaBHOro MeHro cucTeMsl. B
3TOM pexmMe Ha 3KkpaHe 0TOBpaxKatoTca TObKO [1aBHOE MEHHO, 3aroI0BKM
BKJ1aZLOK AOKYMEHTOB U [MaHenb BbICTPOro A0CTyna, a OCTasbHYH MAOLWaAb OKHA
3aHMMmaeT rpaduyeckas obnacTb.
PexxM cKpbITUA NaHener ya0bHO MCNOAb30BaTh AN MPOCMOTPA AOKYMEHTOB.
Hanpumep, pa3pabaTtbiBas KOMAOHEHT, MOXHO B oTaenbHoM okHe KOMITAC-3D
NpOCMaTpmBaTh COAEPXKaLLy+ ero cOopKy M Npu HEOHBXOAMMOCTM CHMMATbL C Hee
pa3mepbl.

- «[lepeTackmBan» MbilLbK 3ar00BKM BKIALOK AOKYMEHTOB, MOXHO BbIMOAHATH
cnefyroLLne AenCcTBUS:
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— Co3paBatb HoBble okHa KOMITAC-3D — ans 3TOro 3aros10BOK BKAAAKM
NOKYMEHTa HY>XXHO «MepeTaLLmTb» 3a Nnpesesibl CTPOKKM 3arosoBkos. Ecam npum
5ToM HOBOe OkHO KOMITAC-3D TpebyeTca NpuKpenuTb K rpaHnLe 3KpaHa,
3aro/sI0BOK BKNaJKWM CneayeT NOABECTU K HY>KHOW rpaHuLe.

— [lepeHocuTb gokyMeHTbl Mexay okHamm KOMITAC-3D — ans 370ro 3aronoBok
BKJALKM HY>XXHO «MepeTaLlnTb» Ha CTPOKY 3aroJI0BKOB BKIALOK APYroro OkHa v
MOMECTUTb MeXAy y>Xe MMELLMMUCA BKAaAKaMWN UK B MOACBEYEHHYH 061acTb
BBEPXY OKHa, €C/IV B HEM HET OTKPbITbIX JOKYMEHTOB.

— BHyTtpeHHwne anroputmbl KOMIMAC-3D nepepaboTtaHbl € Lenbo NOBbILEHNS
NPON3BOANTENBHOCTU. JJOCTUIHYTO YCKOPEHME B Pa3HbIX acrekTax: OTPUCOBKa
nHTepderica n paboyero okHa MOAeNn, Co3aHne 1 nepectpoeHne
accoumaTuBHbIX BUAOB, paboTa C TpexmMepHbiMU Mogenamu. INoapobHee 06
yCKOPeHWW paboTbl C MOAENAMM CM. B pa3zesie «TpexMepHOe MOAEIVPOBaHNEY.

—  YCOBEepLUEHCTBOBaH NMOUCK KOMaHA;

— B CMMCKe pe3ynbTaToB MOMCKa KPOME Ha3BaHWsA KOMaH/Abl OTObpaxaeTcs
COoYeTaHWe KNaBuLL ANS ee BbI30Ba, a TaKXe «MNyTb» K KOMAHAE, T.e. Ha3BaHWe
NyHKTa [N1aBHOrO MeHH, BNOXEHHOIO MEHO U T.4.,

— MOWCK BO3MOXEH Mo K06OMY CNOBY M3 «MyTW» K KOMaHAe, Hanpumep,
pe3y/bTaTOM Momcka No coBy «dann» OyayT Bce KOMaHAbl MeHto @alin (kpome
KOMaHZ 3arpy3ku HeZaBHWX JOKYMEHTOB M 3a/,aHMI Ha neyaTb),

— B pe3y/bTaTax nomcka oTobpaxaeTrca Tekyllee COCTOAHNE KOMaHA: HeLOCTyMHble
KOMaH/bl MOKa3bIBArOTCA CBETNO-CEPbLIM LIBETOM, KOMaHZbl-NepekaroyaTenm — ¢
NHAMKATOPOM COCTOAHMNA (C MMKTOrPaMMOWN Ha M3MEHEHHOM WK OBbIYHOM
doHe, ¢ «ranoykom» nam 6es Hee).

- BBegeHa nHAVKaUMA CNedyrOLNX CyYaes:

— JOKYMEHT OTKPbIT TO/IbKO AJ1F YTEHUA UM BOCCTAHOBJ/IEH — B 3aro/10BKe
BK/1aAKM AOKYMEHTa OTObpaxaeTca crneLmanbHbli 3HAYOK; TEKCT «TObKO ANA
YTEHMA» UM «BOCCTAHOBNEH» OTODPaXaeTCa HaZ MUHNATHOPOW AOKYMEHTa,
KOTOpas NOABNAETCA MPU HAaBEAEHUWN Kypcopa Ha 3aro0BOK BKIAAKM;

- KOMIAC-3D 3anyuweH ¢ npunoxerHnem KOMIMAC-3awmTta — smbaema
KOMIMAC-3D B BepxHEM NIEBOM YIy OKHa MMEET KPaCHbIV LIBET.

- [opaboTaH ananor co3saHna HOBOTO JOKYMEHTa: Tenepb MeXJy ero Bbi30Bamu
COXpaHaeTca MHPopmaLma O TOM, Kakas cTpaHuua — JokymeHm vav JJlokymeHm
no waboHy — 1NCNoib30Banacb B NOCAEAHWUIM pa3. TO eCTb, eCV NOCAeAHUN
AOKYMEHT Obin co34aH No WabnoHy, TO B CIeAyHOLLMI pa3 AManor OTKPOEeTCA Ha
cTpanuue JokymeHm no wab/ioHy.
To xe oTHocuTcA K CTapTOBOW CTPaHMLE: Ha Hel oTobpakaroTca 3Haukm nmbo ans
CO3/aHuA ObbIYHbIX OKYMEHTOB, MO0 AOKYMEHTOB MO LWAabJOHY B 3aBUCMMOCTY
OT TOro, C WabsoHOM man 6e3 Hero bbin co3aaH NOCNeAHUI AOKYMEHT.

- Hanunune npobena, pasgenstoliero obosHaueHve 1 Ko4 AOKyMeHTa, onpesenseTcs

kntoyom DocumentCodeSpaceDelimiterOn B cekunmn [Other] danna kompas.ini.
3HayeHusa Krova:

- Yes — npoben gobasnsetcs
- No — npoben He gobasnseTtca
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o yMOAYaHWtO, T. €. eCiv OTCYTCTBYET Gailn kompdas.ini AN KNroY
DocumentCodeSpaceDelimiterOn B HeM, npoben mexay o6o3Ha4YeHnem 1 Kogom
AoKymeHTa gobasnseTcs.

- YMonuatenbHbIV Nepuos aBTocoxpaHeHuns yeeanyeH ¢ 1 40 10 MUHyT.

- B xomnnekT nocraBku BkatoueHo nocobue «KOMIAC-Tpaduk. Mprembl paboTbl». Pain
nocobuna KOMPAS-2D_methods.chm v dainbl JOKYMEHTOB ANA YNPaXXHEHUI HaXOAATCA B
nognanke Tutorials\Mpuemsl pabomel 8 KOMITAC-Ipaguk rnaBHoM nanku cuctemsol. Ans
3anycka nocobusa 13z KOMIMAC-3D cnyxut komaHaa Cnpaska — Obyyarouyue mamepuasnel
— [puemsl pabomel 8 KOMINAC-Ipagpuk.

TpexmepHoe modesuposaHue

—  3HauuTenbHO yBennm4yeHa npon3BognTeibHOCTb pa6OTbI CNCTEMDbI MPW BbIMOJIHEHNN
CNesyoLWwmx AeNCTBNI:
— CaBwur, NOBOPOT, M3MeHeHMe MacliTaba Mozenn B paboyem OkHe.

Bbibop 0b6bekToB (rpaHer, pebep, Ten), Hanpumep, BoIbOp rpaHer Ans Co3LaHusA

COMPAXEHNN.

— Onepauuu, cBA3aHHbIe C U3MEHEHWEM rpaduUeckmx AaHHbIX, Hanpumep,
BKJIFOUYEHME/OTK/IHOUEHNE BUANMOCTN KOMMOHEHTa COOPKM.

— Pacyer MUX v 3aBuncALLme OT 3TOro pacyera onepaLunm 1 KOMaHAbl, Hanpumep:
— COXpaHeHue Mogen,
— BXO/ B NMPOLeCC pefakTMpOBaHWA CBOMCTB MOAEAN MW KOMMOHEHTa,
- noslyyeHve cBeAeHu 0 cbopke C MOMOLLbHO KOMaHAbl MHopmayus 06 obvekme,
— MNPOEeLIMPOBaHNe MOAENN B YEPTEX.

- [NepectpoeHune cbopku:
- C MaccuBamy,
— € 60NbLUON BNOXEHHOCTBHO.

— OTkpbITVE COOPOK C BONBLION BAOKEHHOCTBIO AW COAEPXKaLLMX BONbLUME MACCUBbI
KOMMOHEHTOB (Man 60bLLIOE KONNYECTBO MacCMBOB).

- Bxoz B pexuM pesakTpoBaHWs KOMMOHEHTa Ha MEeCTe M BbIXOZ M3 3TOr0 pexumMa npm
paboTe co cbopkamm € HONBLLLION BAOKEHHOCTbIO.

— BcTtaBka koMnoHeHTa (Bkatouas anemMeHTbl n3 bnbamnotekmn CTaHaapTHBIX

V3penui):

= MO3MLMOHMPOBaHMeE paHTOMa KOMMOHEHTA,

BbIOOP OOBEKTOB A8 CONPAXEHWMN,

NOATBEPXKAEHME CO34aHMA COMPAXKEHUN,
— NOATBEPXAEHME BCTaBKU.
— Co3saHue 3epKasbHOrO UCMONHEHNA COOPKW.

— BseseHbl BapuaHTbl OTPUCOBKM MOAEN. BapuaHT OTPUCOBKM — CTEMNeHb, B
kotopont KOMIAC-3D 3azencTByeT BO3IMOXHOCTU BUAEOKAPTbI 419 CO34aHMA
n3o0bpaxeHna MoAenun Ha akpaHe. MakcMmanbHas CcTeneHb 03HayvaeT HavbobLLyHO
MPOV3BOANTENBHOCTb OTPUCOBKM, HO AN 3TOrO HEOHXOAMMa BUAEOKapTa C
noaaepxkon OpenGL 4.5 v 6onee 4 I'b Buaeonamati. [10 yMOAYaHWIO BapyaHT
OTPWUCOBKW OMNpesensaeTca aBToOMaTMyecku B 3aBUCMMOCTM OT BO3MOXHOCTEN
BUAEOKapTbl. Mpn HeEOBXOAMMOCTY TEKYLLMIM BapUaHT OTPUCOBKM MOXHO M3MEHUTb
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B AManore, Bbl3blIBaEMOM KOMaHAOW Hacmpolika — lNapamempel... — Cucmema —
Pedakmop modeneli — YnpaeneHue u3obpaxeHuem.

- [epepaboTaH MexaH13M HaCTPOWKM TOYHOCTM OTOBPaxXeHNs Moaenn, baarogaps
3TOMY:
— N0 YMOJYaHWNIO Ternepb yCTaHOBAeHa boiee BbiCOKas TOUHOCTb OTOBPaxKeHuMs,
UeM paHbLLE,

= AnarnasoH HaCTpOVIKl/I TOYHOCTN CMELLEH B CTOPOHY yBEJINYEHWA,

— yNy4leHO OTObpaxeHWe MeNKNX Mo CPaBHEHWIO C rabapnTtoM MoAenm
ODOBEKTOB.

— YcoBepLueHcTBOBaH GyHKLMOHaN TUMOB 3arpy3Ku:

- [obasneH Tvn 3arpy3kn YacmuyHell. MNpy ero Ncnonb3oBaHWM 13 Gana KOMMOHEHTa
3arpy>aroTca Tena U MOBEPXHOCTU. baarogapa aTomy Tvn 3arpyskn YacmuuHell, B
OT/IYKe OT YnpoujeHHo20, NO3BONAET HaKNAAbIBaTb Ha KOMMOHEHT COMPAXEHUA 1
MPUMEHATb K HEMY OMnepaLumn, HanpumMep, Bolpe3aHns, 6e3 CMeHbl TUNa 3arpyski Ha
MMonHelld. Ans Toro, 4tobbl NOAYUNTL HaMboNbLWKIM SGGEKT OT MCMOAB30BAHNA TMNA
3arpy3kn Yacmu4neil, cOOpKy 1 BCe ee KOMMOHEHTbI HEOBXOAMMO COXPaHWUTb B
KOMTMMAC-3D v18.

- Ecnv Bo Bpems paboTbl co cOOpKOM HblN M3MEHEH TWM 3arpy3kun kakoro-anbo mns
KOMMOHEHTOB, TO NPV COXPaHeHMM COOPKM BbIAAETCA 3anNpOC Ha CO3AaHne HOBOTO TMNa
3arpysku (ecam B cbopke He HbIN0 MOb30BaTENIbCKMX TUMOB 3arpy3Ku) UAKN COXpaHeHme
V3MEHeHWI B TeKyLLEM MO/b30BaTeIbCKOM TUME 3arpy3Ku.

— YBenmyeHa 3PpPeKTBHOCTb MPUMEHEHWA K COOPKE TUMOB 3arpy3kun YnpouwjeHHsId,
Fabapum v [Mycmod. ns Toro, 4tobbl NONYUYNTL HaMOONbLLMIA 3PHEKT OT
MCMONb30BaHNA TUNa 3arpy3ku YnpouwjeHHoll, cOOpKy 1 BCe ee KOMMOHEHTbI
Heobxoammo coxpanunte B KOMIMTAC-3D v18.

- KoMMOHeHTbI CHOPKM MOXKHO 3aMeHATb WX YMPOLLEHHBIMY BapUaHTaMy — MaKeTamu.
Pe3ynbTaToM TakoW 3amMeHbl ABAAETCA KOMMOHEHT, reOMeTpuma KOToporo bepetca n3 daina
MakeTa (bnarofaps 3TOMy YCKOPAOTCA AeNCTBMSA CO COOPKOW), a CBOMCTBA 3aMEHEHHOrO
MaKeTOM KOMMOHEHTa OCTaroTCA TakMMM Xe, Kakne BblIn y MCXOAHOTO KOMMOHEHTa
(brarosaps 3TOMY OTUET MK Cnelmdukaums no cobopke, CObpaHHOM M3 MakeToB, byaeT
aKTyaNbHOM).
®ain MakeTa HEOHXOAMMO CO34aTb 3apaHee.

KOMNOHeHT MoxeT 6bITb BCTaBAEeH B COOPKY C MPUMEHEHNEM MakeTa HOBOW KOMaHZOM
Jlobasume makem komnoHeHma u3 galina. [lns paHee BCTaBAEHHOTO KOMMOHEHTa
NpUMeHeHe MakeTa MOXHO BK/IKOUMTb MPW HACTPOWKe ero CBOMCTB C MOMOLLbH KOMaHAbI
Ceolicmea koMnoHeHmMa.

[IpumeyaHue: YBennueHnsa Npon3BOAUTENBHOCTM Npu paboTe ¢ 6oabMMK cHopkamm
MOXHO TakXXe LOBUTbCSA C MOMOLLbIO HEMONHOW 3arpy3ku KOMMOHEHTOB, HanpuMep,
MCNoNb3ys TUMbl 3arpy3ku YnpowjeHHeil v HacmudyHell. B otanuve o1 npuMeHeHns
HEeNONHOro TWMa 3arpy3kun, 3aMeHa KOMMOHEHTa MakeTOM SIBASETCS CNOCOOOM He
BPEMEHHOTO, @ MOCTOAHHOTO M3MEHEHUA 0ObeMa AaHHbIX, 3arpy>KaeMblx A5 paboTbl CO
cbopkoi. Mpn HeEOOXOAMMOCTN MOXHO COBMECTUTL 06a NoAxoAa.

- B meHo BeiOesiums 106aBneHbl KOMaHAb! A9 BblAENEHUS BUANMbBIX/HEBUANMbIX
TeN, a ANns cbopknm — TaKkke KOMMOHeHTOB. O6BEKT CUMTAETCA HEBUAMMbIM, EC/I
BO BCEX LLIECTU CTaHAAPTHbIX OPUEHTALIMAX OH MOJHOCTHHO 3aKPbIT APYrMMM
obbekTamu.
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[laHHble BO3MOXHOCTN YCKOPAOT MOArOTOBKY daina-maketa KOMMNOHEHTa U TMNOB
3arpy3km cbopkm.

- [opaboTaH npouecc BCTaBkM KOMMOHEHTa B COOPKY: TeMepb 3a OAMH BbI30B KOMaHAb!
Jlobasume koMnoHeHM u3 ¢paling MOXHO BKFOUNTb B COOPKY HY>XHOE KOAMYECTBO
3K3eMMAAPOB OAHOTO NMHO HECKObKMX KOMMOHEHTOB, BblIOUMPas X NCTOYHNKK B
npouecce BCTaBKW MO Mepe HaZobHOCTH.

— [losasunacb komaHaa Pebpo ycusieHus, npeAHa3HavyeHHas And NoCcTpoeHns pebpa
KeCTKOoCTN Ha crnbe MCToBOro Tena. Pebpo ycnneHns moxet nmetb V-obpasHoe nam U-
obpasHoe ceueHure. Pebpo ycuneHusa He npenaTcTByeT pa3rnbarHuto crmba u He
YUMTBIBAETCA NPWN pacyeTe pa3BepTKu.

KomaHzaa Pebpo ycuneHus HaxOAWTCA Ha NaHenu S1eMeHmsl IUCmos8o20 mea.

—  DCKW3 KOMaHAbl Bypmuk Tenepb MOXeET coAepXaTb TOUKM (paHee — TONbKO KOHTYpbI).
TakvM 06pa3oM MOXHO CMOZENNPOBaTb CHepPUUECKyHO LUITAMMOBKY WAN MyKNEBKY.

- B komaHpax Ceub, Ceub no auHuu vi lNModceyvka nossuaca cnocob pasmellieHns crnba o
JIUHUU ca2uba. 3T0T cnocob 03HauaeT Takoe CMeLleHne crnba OTHOCUTENBHO YKa3aHHOM
A/19 €ro NOCTPOEHMA NINHMK, UTO Nocae pasrmbaHmna crnba OHa okaxeTca nocepeanHe
Pa30rHyTOro yyacTka, T. €. COBMajeT C IMHMEeN crnba Ha pa3BepTKe IMCTOBOWN AeTanu.
[laHHbIN cnocob yckopseT NOCTPOeHWE NIMCTOBOW AeTann B Cyyae, eciv UMEeTCs YepTex
ee pa3BepTKu.

— [loABmnacb BO3MOXHOCTb YNPOLLEHMA KOHTYPa pa3BepTKM IMCTOBOW AeTann. YNpoLleHve
COCTOUT B UITHOPWPOBAHNM CIOXKHbIX BbIPE30B B MECTaX CTbIKOBKM CrMOOB (3TN
BblpPE3bl, Kak MPaBWI0, BO3HWKAKOT NMPW 3aMblkaHWK CrnboB ¢ 06paboTKOM yrioB).
[laHHas BO3MOXHOCTb NMO3BOJSIET COKPATUTL BPEMS MOArOTOBKN KOHTYpa Pa3BepTKM ANs
06paboTkm Ha cTaHkax ¢ Yrly.

YnpoLueHne pa3BepTky BKIOYAETCA MPU HACTPOKKE ee MapameTpoB; yNpoLLeHme
nepeAaeTca B YepTex pa3BepTKy.

- [lpwn BbinoaHeHWN komaHa CoeHyme v Paso2Hyme Ha lNaHenv napameTpoB Tenepb ecTb
kHomnka Bce ceubbl. OHa NO3BONAET BKAKOUNTL B CMMCOK CribaeMbix (pasrmbaemblx) cpasy
BCE VMEIOLLIMECH B MOAENMN CrUbbI.

— YKazaHue Na10oCKOCTU Nepes BbI30BOM KOMaHZAbl HOpMAseHO K... (BHE pexyMa 3Ckun3a)
6osblle He ABnAeTcs 0b6sa3aTeNbHbIM. [10CKMI 0OBEKT MOXHO BbIOpaTh M NOC/E BbI30Ba
KOMaHZbl — B MPOLLeCCe, KOTOPbIN 3aMyckaeTcs aBTOMaTUYECKK, eCav NpeABapuUTeNbHOrO
yKa3aHna NNoCKOCTU He BblIo.

- MakcmanbHO A0ONYCTUMOE KOAMYECTBO KPMBbIX, KOTOPOE MOXHO MOCTPOUTb 33 OAMH
BbI30B KOMaHAbl [pynna usonapamempudyeckux kpussix, ysennyeHo o 1000 B kaxaom
HanpaBAeHUN.

— [lpwv BblaeNEHNN 3K3eMNIAPOB MaccuBa B [epese nan B rpaduryeckoin obaactm 1 HaxaTmm
knaBuwu <Delete> yaanatoTca BblbpaHHble 3k3emnaapsl. [uanor, B KOTOpoMm TpeboBanoch
yKasaTb, UTO cneayeT yAanuTb — BblOpaHHble 3K3eMMAAPbl MacCcMBa WM BeCb MaCCUB —
NCKHOYEH.

- B rpynne komaHA NOCTpOeHMA OTBEPCTUIA BOCCTaHOBAEHa koMaHaa Omeepcmue
u3 bubsuomeku; GyHKLMOHaN KOMaHAbl pacluvpeH. Dopma OTBepCTUA, KOTOpoe
CO3/,a€eT JaHHas KOMaHZa, onpeaenaTcs napaMmeTpnuyeckmm GparMeHTom mns
6nbanoTekn snemeHToB (*.kle).lTo yMOAYaHMIO MCMONb3YeTCa BXOAALLAA B
KOMMAEKT NnocTaBku bubanoteka Hole.kle.

PaclwmpeHne dyHKUMOHaNA KOMaH/bl COCTOUT B CEAYHOLEM:
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— [Npn NOCTpOeHMN OTBEPCTUS N3 BUOAMOTEKM AOCTYMHbI Te e BO3MOXHOCTM, YTO
W AN OCTaNbHbIX OTBEPCTUIA TPyMMbl: PACrONOXKEHNE Ha rPaHN NPOU3BOIbLHOM
dopMbl (paHee — TObKO Ha NMAOCKOM), pe3bba, 0bpaboTka HaBeca v Npoume.

— lNapameTpbl OTBEPCTUS MOTYT ObiTb M3MEHEHbI BHe npoLiecca: Ha lNaHenn
nepemMeHHbIxX Ans onepaunn Omeepcmue u3 bubauomeku co3paroTcs
nepemMeHHble 13 MCNOAb3YyeMOro dparmeHTa.

- Ecam Bo Bpems pesakTMpoBaHMA KOMMOHEHTa B KOHTEKCTE COOPKUM B HEM
CO3/,a€TCA HOBbIM KOMMOHEHT, TO A1 COXpaHeHus ero danna npeaaaraeTcs narka,
cofepxKallas peaakTmpyemblii KOMMOHEHT (paHee nNpeanaranach narka cbopkm).

- |_|I/IKTOFpaMMI:>I COI'IpFI)KQHVIVI B ,ﬂ,epeBe NnoCTPpOEHNA COBMaAaroT C NMMKTOrpaMmmMaMm
Ha KHOTMKaX Bbl30Ba KOMaHJ CO34aHNA COOTBETCTBYHOLL X COI'IpFI)KeHl/IVI (paHee AnAa
BCEX COI'IpFI)KeHl/II\/JI B ,ﬂ,epeBe MCroJib30BasiaCb OHa U Ta Xe I'Il/IKTOFpaMMa).

- B komaHaax CnaaliH no moykam, CnaatiH no nosrocam v JIoMaHas nosaBmunach
BO3MOXHOCTb OTMEHWTb aCCOLMATUBHYHO CBA3b C TOYEUHbIM OO6BEKTOM Cpa3y BCeEX
NN HECKObKMX BbIOPaHHbIX BEPLUMH. [118 3TOro Ciy>XuT KHomnka Yoaiaume censs,
PaCNoNOXeHHas Haj TabavLen napaMeTpoB ToUek Ha lMaHenr napaMeTpos.
KHonka AoCTynHa B pexunmMe peaakTMpoBaHua CaaiHa/A0OMaHon, eciv B Tabaunue
napamMeTpoOB TOYeK BbleNeHbl CTPOKM, COOTBETCTBYHOLLME BEPLUMHAM, KOTOPbIE
CBf3aHbl C TOYEYHbIMWN OOBbEKTAMMU.

- [lpn NOCTPOEHUIN CKPYTAeHUS C MepeMEHHbIM PaZMyCOM MOXHO yCTaHaBAVBaTb
acCoOLMATMBHYHO CBA3b MeXZY TOUKOW pebpa, B KOTOPOW 3a4aHO 3HaYeHme
pasnyca, U TouyeyHbIM 06beKTOM. Ha3BaHMe ykazaHHOrO TOYEYHOro 06bekTa
oTobpaxaeTcs Ha [NaHenn napameTpoB B TabumLEe HACTPOMKK pasunyca.

- B ananor Ymo HesepHo? nobasneHbl kKHoMkw Pedakmuposame v [Nepelimu k
obvekmy. KHonka Pedakmupoeame 3anyckaeT pefakTmpoBaHne obbekTa, KOTopblii
COLEPXKMT OLLINDKY, BblAENEHHYO B Ananore, a kHorka [lepelimu k o6vekmy
noZcseumBaeT 3T0T 06bekT B [lepeBe Mmogenn (Mam B [lepeBe nepeMeHHbIX, ecan
ananor Ymo HegepHO? Obin BbI3BaH M3 Hero).

— T[lpw HacTpolike CBOWCTB Tena, CO34aHHOro B cbopke, Ha NaHenn napamMeTpos
npucyTcTByeT onuusa Brkaroyums e cneyugukayuro. Echv oHa BktoUeHa, To B cbopke (Mpu
Haan4ynn onncaHnAa CI'IeLLVICIDVIKaLI,VIVI) CO34a€eTCA 0b6bekT CI'IeLLVICIDI/IKaLLVIVI, CBSI3aHHbIN C
AaHHbIM Teslom. OB03HaueHe 1 HauMeHOBaHVe A1A 3TOro obbekTa bepyTca 13 CBOMCTB
T€Na; No ymMmOJ4aHUKO 0b6bekT nomMeLlaeTca B pasaen CI'IeLJ,MCIDVIKaLI,VIM ,[{emaﬂu.

— B HOBbIX MOZENAX BYAYT NO YMONUYAHWIO MCMOIB30BATLCA CNEAYHOLLIME CXEMBI
ocBeLllenns: ana aetanv — JlonosHUMenbHoe oceeuwjeHue CHU3Yy, Ans COopkn —
OceeujeHue mpems UCMOYHUKAMU (paHee AnA BCEX TUMOB MOZENEN
ncnosb3oBanack cxeMa OcgewjeHue 0OHUM UCMOYHUKOM).

- VI3meHeHa paboTa pexvmMa ynpoLLeHHOro otobpaxeHuns mogenu. B ceA3u ¢ 3Tnm
M3MEHEH AManor HaCTPOWKM 3TOro pexurMa (Bbi3biBaeMbll KOMaHAoOW Hacmpolika
— lMapamempei... — Cucmema — Pedakmop modeneli — YnpoweHus — po4yue).
- VI3 ananora nckatoueHbl onuuu:

- beicmpoe omobpaxeHue AuHUlG. [laHHbIi cNocob 0TOBpakeHNs NNHUI
MCMOb3YEeTCA MOCTOAHHO, BHE 3aBUCMMOCTM OT TOTO, BKIKOUEH IV PEXUM
YMPOLLEHHOrO OTOBPaXeHums.
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- Omxsiro4ume ompucoeky odyepkos. OTp1COBKa OYEPKOB NP YNPOLLEHHOM
OTOBpaxXeHNN OTKNHOUEHA.

- Cemyamas npo3pa4Hocmes. CeTuaTtas NpoO3pPayHOCTb NPW YNPOLLEHHOM
OTOBpaxXeHNN BKAKOUEHa.

— Ckpblmb cemky.

- Ckpbimb nogepxHocmu. [10BEPXHOCTN NPU YNPOLLEHHOM OTOBpPaXeHN
MOKa3bIBaOTCA.

— Onuwnn Ckpeime pasmepsi 1 CKpbimb YC108HbIe 0603HAYEHUS 3aMeHeHbl OHOM
onumern Ckpbimb pasmepsl U 0603Ha4YeHuUs.

- [ononHutensHoe [lepeBO MOAENN MOXET MMeTb COBCTBEHHbIV GOH, KOTOPbIV
NOSABAAETCA NPW HaBeLeHWM Kypcopa Ha [epeBo. baarosaps 3Tomy yaydiuaetcs
YNTAEMOCTb Ha3BaHWI 31EMEHTOB B ClyyasX, KOrAa LBET CUMBOAOB 61M30K K
LBeTy n30bpaxeHus, MOBepX KOTOPOro pacnonaraetcs Jepeso.
BkntoueHune/oTktoueHME nokasa poHa nponseoamntca onuvei Omobpaxame
¢oH donosHuMensHo20 depesa npu HaeedeHUU B AManore, Bbi3biIBaEMOM
koMaHgon Hacmpolika — lNapamempei... — Cucmema — kpaH — ®oH paboyezo
nosia modened.

lpagpuueckue dokymeHmeol
— [losBMAMCH HOBbIE BO3MOXHOCTHU NPOCTaHOBKN 0603HavYeHnmn LEeHTpPa:

- [lopaboTaHa komaHza ABmoocesas: Tenepb OHa MO3BONAET MPOCTaBUTb
0603HaUeHNA LEeHTPa Cpasy K HECKOIbKMM OKPY>XKHOCTAM (a Takxe 3a1Mncam,
Zlyram OKpY>KHOCTEW 1 3IMMNCOB) TekyLero Buaa. [na 3Toro Hy>KHO BbIAEANUTb
06beKTbl M Bbl3BaTb KOMaHAY. BMecTo BblaeneHns 06beKTOB MOXHO BbIAENNTb
Le/IMKOM OAMH BWA, He 00A3aTeNbHO TEKYLLMNA.

- [obaeneHa komaHza Kpy2oeas cemka yeHmpos — ans o6paboTkm
OKPY>XHOCTEW 1 AyT, LEHTPbI KOTOPbIX HAXOAATCA Ha OAHOW OKPY>KHOCTU.
Y106bl MOCTPOUTL 0BO3HAUEHWE, HY>KHO yKa3aTb MO Tpu obbekTa, IMbO OAMH
06bekT 1 LieHTp ceTkn. OcTanbHble 0O6BEKTBI, LEHTPbLI KOTOPbIX MPUHAAEXaT TOn
e OKPY>XHOCTW, HaxOAATCA aBTOMATUYECKM (MOXHO OTKIOUNTb aBTOBbLIOOP
O0OBEKTOB M YKa3blBaTb WX BPYUHYHO).

- [lobasneHa komaHaa JluHeliHas cemka YyeHmpog — ans obpaboTku
OKPY>XHOCTEW U Ayr, LLEHTPbI KOTOPbIX HaxOAATCA B y31aX IMHEVHOW CETKMW.
YT106bI NOCTPOUTL OBO3HAUEHME, HY>KHO 33aTb YrON HakNOHa NEPBOM OCK CETKM
W Yron pactBopa OcCeW, a 3aTeM nbo ykasaTb BCce 06bekTbl, MO0 yka3aTb ABa
obbekTa B MPOTUBOMONOXKHBIX YIr1ax CETKM U BKAKOUMUTL aBTOBLIOOP 0O BEKTOB.

O6bekTbl 48 KPYroBOW N IMHEUHOW CETKM LLeHTPOB MOXHO yKa3aTb M A0 BbI30Ba

KOMaH/Jbl.

KomaHnabl Kpyeoeas cemka yeHmpoe v JluHeliHas cemka YeHmMpoa8 HaxoAATCA Ha NaHenn

Obo3Ha4yeHus B 0fHOW rpynne ¢ komaHaon Obo3HayeHue yeHmpa. Kak v ans

0603HayeHun LUEeHTPa, 41A CETOK LEHTPOB BbIMOJIHAKOTCA CTaHAAPTHbIE Tpe6OBaHI/IF|Z

JINHNW NepecekaroTCAa WTprXaMn U BbICTyMaroT 3a npeaenbl 06BEKTOB.

- [opabotaH ananor lNepeHecmu Ha ¢1ol, KOTOPbIN NOABAAETCA NOCNE BbI30BA

KOMaHZb! [TepeHecmu Ha c10l 13 KOHTEKCTHOTO MeHKO 06beKTa, BbIAENEHHOrO B

rpadryeckoM LOKYMEHTE Nan 3CKN3e:
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- [lobaBneHa BO3IMOXHOCTb CO34aHNs HOBOro cnosi. baarosaps aToMy kKoMaHaa
lNepeHecmu Ha cioli cTana AOCTYMHOW BCeraa (paHee — TONbKO eCcn B
AOKyMeHTe nan Buae 6oi10 boaee 04HOrO Cos).

- ,£I,o6aBneHa BO3MOXHOCTb U3MEHEHNA Ha3BaHWA CN10A N KOMMEHTapMA K HEMY.

— C NOMOLLbO 3aronoBka TabanLbl MOXHO GuabTpoBaTh c1ou. Ana GuabTpaumm
MO HOMEPY, Ha3BaHWIO NN KOMMEHTaPUIO HY>XXHO BBECTU TpebyeMble CUMBOJIbI B
3aron0BOK CTON6La, a AnA GUAbTPaLMKM MO OCTabHbIM CBOWCTBAM CiesyeT
BbIbpaThb Tpebyemoe 3HaueHVe CBOMCTBA M3 CNMCKa B 3arofoBke ctonbua. Ytobes
OTMEHUTb UABTPALMIO, CledyeT HaxaTb B Ananore KHoNkKy Oyucmume
duremp.

- B xomaHzax nocTpoeHns NpAMOYroabHUKOB 1 MHOTOYrONbHMKOB NMOABMAACh
onuwma Paspywums o6bekm. Eciv oHa BK/IKOUYEHa, TO NMPAMOYTOAbHUK UK
MHOFOYrOJIbHMK NOCAE CO3A4aHMA He OCTaeTCa eMHbIM OOBEKTOM, a
npeobpasyeTcs B Habop OTpe3koB. Pe3ynbTat paboTbl 3TOM Onuun B
NapaMeTpUYeCcKoM pexrmMe — Habop 13 OTPE3KOB 1 JOMONHUTENbHbBIX OOBEKTOB,
Ha KOTOpble HAaNOXeHbI Takne orpaHuyeHns, YTobbl Gurypa coxpaHsana CBO
dopmy. JononHUTeNbHbIMK 06BbEKTaMU ANA NPAMOYTObHMKA ABAAKOTCA
AMaroHanM 1 To4Ka X Nepeceyenns, a AN MHOTOYrofibHUKa — BAMCaHHAA 1an
ONMCaHHan OKPY>XXHOCTb (3TO 3aBUCUT OT CNocoba NOCTPOeHMA).

- [opaboTaHa komaHza Belidesums cekyujeli JOMAHOU:

— noABnAaCb BO3MOXHOCTb Ha4daTb BblAE/IEHNE 3aHOBO — AJ14 3TOTO C/IYyXUT
cneynanbHada KHOrMKa B 3arosioBke MNaHenn NnapaMeTpoOoB,

— NOABMNACH BO3MOXHOCTb OTMEHbI BblAeNeHna 06bekToB 6e3 npepbiBaHNA
KOMaHZbl — AN 3TOr0 CneAyeT nepeceyb Hy>XHble OObeKTbl 3BEHOM JIOMaHOW,
yAepxwBas knasuwy <Ctrl>.

- [losBunnacb BO3MOXHOCTb NepecTpoeHns OTAENbHOrO acCoLMATMBHOIO B1AA. ITO
yckopseT paboTy B Ciyyae, eCam 13-3a CI0XKHOCTU MOZENN NepecTpOoeHme BCero
yepTexa 3aHMMaeT 3HaunTeNbHOe BpeMs. YTobObl NepecTpouTb BUA, HYXXHO
BblAeNNTb ero B [lepeBe NOCTPOeHMA nan B rpaduryeckort 06nact 1 Bbi3BaThb U3
KOHTEKCTHOrO MeHHO KoMaHay lepecmpoumes eud.

- B xomaHzax Cma+HdapmHele 8udel, Bud ¢ modenu, lNpoekyuoHHeil eud, Bud no
cmpeJike NosiBUAaCk BO3MOXHOCTb YePHOBOIO NpoeLmpoBanms. Onuus YepHosoe
npoeyuposaHue NosBaseTcs Ha MNaHenn napaMeTpoB, eC/IN B BUAE OTKIHOUEHO
oTobpaxeHWe MHWUIA HEBUAMMOTO KOHTYpa. Mpw BKIFOUEHHbIX TMHUAX
HEBMAMMOIO KOHTYpa YepHOBOE NPOeLMPOBaHNE HEBO3MOXHO.

YepHOBOE NpoeLnpoBaHne NPOM3BOANTCA ObICTpee 0BbIYHOMO, HO C MOHUXXEHHOM
TOYHOCTbHO, B pe3y/ibTaTte Yero Ha npoekunm MorytT oTCcyTtCtBoBaTb MENKMNE MO CPaBHEHUNHO
C Fa6apI/ITOM MOJenn 31eMeHThbl.

B [lepeBe yepTexa BUAbl C YEPHOBOW NPOEKLIMEN MMEIDT CNeLmanbHYrO MMKTOrPaMmMy,
OT/IMYHYIO OT MUKTOrPamMMbl OBbIYHOIO BMAA. YTOObLI MONYUNTL B BUAE HE YEPHOBYHO, a
TOYHYHO MPOEKLNHO, HY>XXHO OTPEAAKTUPOBATL NMapaMeTpbl 3TOro BMAa, OTKJAHOUYMB ONUMHO
YepHoeoe npoeyuposaHue. OHa AOCTYMHa Takke B KOHTEKCTHOM MeHIO B1A3,
BblAeneHHoro B [lepese nocTpoeHus. [ocne oTKAKUYEHNS YEPHOBOTO NPOELMPOBAHNS
yepTex HeObXOAMMO NepPEeCTPOUTS.

Ana ynpasneHna ymMonyaTebHbIM CNocoboM npoeunposaHmna onuma YepHosoe
npoeyupoeaHue pobaBneHa Ha Bknaaky JIUHUU fnanora, Bbi3bIBAEMOro KOMaH0M
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Hacmpolika — lNMapamempeil... — Texywuli yepmex — lNapamempsl okymeHma — Bud

(ans HoBbIX AOKyMeHTOB — Hacmpotika — lNapamempel... — Hogble doKyMeHmMbl —
Ipagpuyeckuli dokymeHm — Napamempsl BokymeHma — Bud). o ymonyaHuto onuums
BK/IOUEHa.

- B avanore HacTpowkmn ynpoLLeHHOW OTPUCOBKM rpadryeckmnx 4OKyMEHTOB
(BbI3bIBaeMOM KOMaHaown Hacmpolika — Napamempel — Cucmema —
Ipagpuueckuli peGakmop — YnpowseHHas ompucoeka) NosBmaacb onuus
Ckpsisame obvekmel MeHee 2 nukce108. 10 yMONYaHWIO OHa BKAKOUEHA U Mefikue
06beKTbl JOKYMEHTOB He oTobpaxaroTca. [1py HeOBXOANMOCTH ee MOXHO
OTK/IOUUTb. Hanpumep, eciv B UepTexe ecTb N306paxeHne OTHOCUTENbHO
KpYMHOro 3n1eMeHTa MoAenn, obpaszoBaHHOE MHOXECTBOM MesKMX rpaduyeckmx
06beKTOB, TO MPW ONpPeseNeHHOM MacliTabe yMeHbLUEHNA OHO nepecTaeT
MOKa3bIBaTbCA Ha 3KpaHe. ITOro He NPOU30MAET, eCAN OTKIOUUTL CKPbITUE
0H6BEKTOB MeHee 2 MUKCENOB.

- [lepepaboTaHo ynpaBieHVe CBOMNCTBaAMI YepTexa, COAEePKaLLero accoLmaTnBHbIe
BUAbI MOZenu. B kauecTBe NCTOYHMKA CBOWCTB A/1A 3TOrO YepTexa MOXHO
MCNONb30BaTb MOZENb. BkNtounts ncnonb3oBaHne MoZenn 1 Belbpatb MOAeNb
(ecnv B uepTex CNpoeLmpoBaHo Hoee OAHOM MOAENN) MOXHO NMpw
peAakTMPOBAHMN OCHOBHOM HAAMUCK U Npu paboTe CO CBOMCTBAMM YepTexa.
Kpome Toro, BKIHOUMTb MCMOAb30BaHNE MOAEM B KaUeCTBe UCTOYHMKA CBOWUCTB
yepTexa MOXHO NPV CO3aHNMN B HEM MEPBOrO acCOLMATMBHOIO B1AA STON
MOZJEeNN.

Ecnv mogens ABAAETCA MCTOYHMKOM CBOMCTB YepTexa, TO 3HaYeHMS
onpeaeneHHbIX CBOUCTB (0603HaueHme, HaMMeHOBaHWe, Macca, Gamuamsa
pa3paboTaBLUero 1 HEKOTOPbIX APYrMX) NepesaroTca B YepTex U3 MOAeNM U
aBTOMaTnyeckn obHoBAATCA. Mpy HeOOXOAMMOCTM AA AFOOOro CBOMCTBA 3Ty
CBSI3b MOXHO OTMEHWTb M 3aJaTb NPOM3BOJIbHOE 3HaUEHME.
MNepesava CBOMCTB B OO6paTHOM HamnpaBaeHWK, T.e. U3 yepTexa B Mozenb (bbli1o
AOCTYMHO Ana 0603HaYeHMs 1 HAMMEHOBaHWA VU3AeNVs), UCKAKYeHa.
TakxKe UCKOUEH NPEXHUI MEXaHM3M CUHXPOHM3aLMM OCHOBHOM HaAMMUCK
yepTexa C MOAENbIO U BCE CBA3AHHbIE C HUM 3/1eMEHTbI YMPaBAeHMA, KOTOpble
HaXxOAWAWCb B AManorax HaCTPOMKM HOBbIX W TeKyLLLero AOKYMEHTOB, Ha [TaHenu
napamMeTpoB Npw peAakTMPOBaHMM OCHOBHOW HaAMMUCK YepTexa.

- B ananore BblaeneHns No CBOMCTBAM Npw 3aZaHNM 3HAYEHMIA TEKCTOBbLIX CBOMCTB
MOXHO MCMONb30BaTh 3HAKW «PaBHO» (=) U «HE PaBHO» (<>).

MapameTpuszaumsa

- [loABunnacb BO3MOXHOCTb MapameTpu3aLmm NPsMoyrolbHUKOB U
MHOTOYrOJIbHWMKOB: Ha VX BEPLUMHbI U LIEHTPaNbHYHO TOUKY MOXHO HaknaAblBaTb
OrpaHnYeHns ans Todek (brkcaums, CoBNaseHme C 4pyron TOUKOM 1 T.M.), a Ha
CTOPOHbI — ANt OTPE3KOB (rOPU30HTaNbHOCTL/BEPTUKANBHOCTb, MapaaienbHOCTb
Apyromy o6bekTy v T.Mn.). B napameTpryeckom pexmnme orpaHnyeHuns
HakNaZblBatOTCA aBTOMATUYECKM: Hanpumep, Npu NOCTPOEHUN NPAMOYTONbHMKA,
CTOPOHbI KOTOPOTO MapasfeabHbl OCAM CUCTEMbI KOOPAMHAT, Ha OZHY M3 CTOPOH,
napannenbHbIx 0cun abCLmcc, HaknaAblBaeTCa OrpaHNYeHne ropu3oHTaNbHOCTb.
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KpoMe TOro, K BepLuMHamM 1 CTOPOHaM MPSIMOYrO/IbHUKOB 1 MHOTOYrO/IbHUKOB Ternepb
NPOCTaBAAOTCH aCCOLMATMBHbBIE Pa3Mepsbl.

- B napametpuryeckomM pexumnme K 0csim 0603HaUeHMA LLEHTPA, a TakKe K OCAM U
OKPY>KHOCTAIM, COCTaBASAIOLLMM CETKN OCeMN, MOTYT ObITb MPOCTaBAEHbI
accoLMaTMBHbIE YTNOBbIE U PajnanbHble/anameTpanbHble pa3Mepbl. 3T pa3Mepbl
CBA3bIBAKOTCA C OOBbEKTAMK, K KOTOPbIM MPOCTaBAeHbI, Haaroaps yemy mx
3HauYeHus BCeraa cooTBETCTBYHOT GakTnyecknm. OfHaKo, MPUCBOUTb TaknMm
pa3mMepamM NepemMeHHbIe WAV YyNpaBaaTb Yepes HMX 06bekTaMu HEBO3MOXKHO.

Paboma co cneyugukayuet

\3MeHeHbl BHYTPEHHWE MeXaHW3Mbl PaboTbl MOAYAS cneundukaumm:

- O6bekTbl cneumdurkaumm B COOpKax 1 yepTexax Tenepb CO34at0TCA aBTOMaTUYECKM
Ha OCHOBE MMEIOLLMXCA B LJOKYMEHTE 3HAaUYEHWNIN CBOMCTB COCTaBHbIX YacTein
n3aenns. YCnosme aBToMatnyeckoro GopmMmpoBanHmna obbekTa cneumdumkalmm —
aKTMBM3aLma onumn Bkaoyume 8 cneyugukayuro npy HacTporike CBOMCTB
COCTaBHOM YacTu.

CocTaBHble YacTi MOTyT ObITb MPeACTaBAEHbI:
— B cbopke — KOMMOHEHTaMV NEPBOro YPOBHSA U TeNamu,
— B uyepTexe — MaKpO3/eEMEHTaMK, BCTaBkamu GparMeHToOB M BUAOB.

Ec/v cocTaBHas yacTb He NMPeACTaBieHa HM OAHUM M3 NepedncieHHbix 06BEKTOB,
ee CBOWCTBA 3a/,a0TCA MyTEM CO3/aHNsA B JOKYMeHTe 06bekTa cneumbmnkaLmn.,

MPOCMOTP BCEX MMEROLLMXCS B AOKYMEHTE 06BEKTOB cnelmdukaLmm
MNPOM3BOANTCSA B MOAUYMHEHHOM pexmmMe paboTbl ¢ obbekTamum cneumdmkaumm. B
HeM TakXXe MOXHO yKa3aTb, AOKHbI X CBEAEHWNA O TON UAN MHOW COCTaBHOWM
YyacTm oTobpaxaTbCs B cneundmkaLmm TekyLLero CTuas.

Mpw NOAKAOUYEHNN LOKYMEHTa K CreLnduKaLmm COOTBETCTBYHOLLErO CTUNA B Hee
nepefaroTca AaHHble O COCTaBHbIX YacCTAX M MPU3HAK UX OTOOBpaxXeHns B
cneumdumkaumm. Ha oCHOBe 3TKX CBeAeHWI B cneumndurkaumnm GpopmMmpyoTcs
0b6beKTbl M MoKa3blBatoTCs B Tabavue. B ciyyae HeOH6Xx0AMMOCTM NoNb30BaTeNb
MOXET CO34aTb B cneumdrKaLmm HoBble 0ObeKTbI, HO peAakTMpoBaHVe O6BbEKTOB,
CHOPMUPOBAHHBIX Ha OCHOBE AAaHHbIX 13 MOAKNOUYEHHOTO AOKYMEHTA,
HEBO3MOXHO.

Taknm 0bpazom, Ans nonydyeHns cneumduKkaLMii pasHbix CTUaen b6oablue He
TpebyeTca co3zaBaTh B AOKYMEHTaX 0ObeKTbI CneundukaLmm Ansa Kaxaoro CTuns
— JIOCTAaTOYHO 3aJaTb 3HAUEHMSA CBOMCTB COCTABHbIX YacTeMn.

lpumeydaHue. B cbopkax, aeTansax n GparmeHTax A4OCTyrnHa KOMaHAa CO34aHuA
BHellHero obbekTa cneyundurkaumm. [aHHble, BBOAUMbIE NMPW ero co3gaHuy,
aBTOMAaTMYECKM CTAaHOBATCA 3HAUYEHNAMM COOTBETCTBYHOLLIMX CBOMCTB MU34eNNA. DK
AaHHble ByayT oTobpaxeHbl B cneumdmKaLmm n3genms, B KOTopoe JaHHoe
n3fenve BOMAET B KayecTBe COCTaBHOM YacT. BHelwHMI obbekT cneumdumkaumm B
AOKYMeHTe MOXET ObITb TONbKO OAMH. [oAYMHEHHOTO pexnma paboTbl C
obbekTaMu cneumduKaumm B getanax U dparMeHTax Her.

- B noaknroueHHble K cneundukaLmm 40KyMeHTbl NepesaroTcs Tenepb TOAbKO
HOMepa NO3ULMIA U HauyanbHble HoOMepa 30H. Obo3HaueHWe, HaMMeHOBaHMe
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N3JEeNns 1 ero COCTaBHbIX YacTen n npoyas nHopmMauma ns cneumdmkaLmm B
NOAKHOUEHHbIE AOKYMEHTbI 60/bLUE HE NepeaaeTcs.

Bharozaps 3TOMy M ONMCaHHbIM Bblle M3MEHEHMAM BCE CBSI3aHHblE CO
cneymndukaumen onepaumm yCKOpUAncb. Takke NOBbICMAACh HAZEXHOCTb PaboThl,
NCKNHOUYEeHa BEPOSTHOCTb PEKYPCMBHOIO M3MEHEHUS AaHHbIX B cneymdukaumm n
NOAKNHOUEHHbIX JOKYMEHTaX.

- 13-3a 0TMeHbI Nepesaun faHHbIX U3 cneundrKaLmm B NOAKIOYEHHbIE OKYMEHTbI
MCKAFOUEHbI CBA3AHHbIE C 3TOV Nepesayden 3N1eMeHTbl yNpaBaeHNs, HaxoAMBLUNECS
B Manorax HacTpoVikun cTunsa cneumdburkaumm n TekyLle cnegndukaLmm, Ha
MaHenn napameTpoB, B Ananore HaCTPOMKM CUCTEMBI.

Kpome 3T10ro, n3 ananora Ljgem mekcmoasix 3/1eMeHmo8 NCKNroueHa HacTporika
A1 MO3MLMOHHBIX TMHNN-BBIHOCOK, CBA3AHHbIX C 06bekTaMu cneumdurKaLmm.
Mo3numa Ha Noake AMHUM-BBIHOCKM, KOTOpas NpocTaBiaeHa K 06bekTy, Bceraa
OTOOpPaxXaeTca CUMHUM LBETOM, MOCKObKY ABAAETCA CCbIIKOW Ha 3HaUYeHne
cBOWCTBA [To3uyus 3TOro obbekTa.

Umnopm u akcnopm

YcoBepLUeHCTBOBaH MMMNOPT A0KyMeHTOB popmata DXF/DWG v 3kcnopT B 31OT
dopmar:
- [Jlob6asneHa noaaepxka DXF/DWG Bepcum 2018.

- TapameTpbl 3kCNOpTa, paHee AocTynHble B darine dwgdxfExpAdvanced.ini, Tenepb
MOTyT ObITb 3aJaHbl B AManore HaCTPOMKM 3anucu. [ns atoro cayxat onuun Mpu
3KCnopme ycmaaseusame eceM obvekmam cmuse AuHUU “Bylayer”,
Skcnopmuposame 3aausky ¢poHa dokymeHma obvekmom WIPEOUT, 3anucelieame
usobpaxeHue 0oKymeHmMa 0711 npednpocmMompa v 3Kkcnopmuposame 8Ccmasku
¢paemeHmos 8 BlockReference Ha Bknazke JonosHUMeN6HO Avanora HacTPOMKM.

- [lpw HacTpoWike MMMNOPTa WUTPUXOBKM MOXKHO BKIHOUMUTL OMTUMM3ALIMIO ee KOHTYPa.
PekomeHayeTcs MCNO/b30BaTh 3TOT BapMaHT, €C/IM Pe3y/ibTaT UMMOPTA LUTPUXOBKM
HeyaoBneTBOpUTENEH. [pKn ONTUMKM3aLMK NPOU3BOANTCA aHaIN3 KPUBBIX,
OrpaHNYMBAIOLLMX LITPUXOBKY, M MOMbITKA CO3/aTb Ha X OCHOBE KOPPEKTHYH)
rpaHuLy LUTPUXOBKM, T.e. 6€3 Pa3pbIBOB M HANOXEHWUI KOHTYPOB.

Omuauyus seepcuu 17.1 om eepcuu 17

Obuwee
— [loaBnance cnegyrolyme BO3MOXHOCTM HacTponkn nHTepdeinca KOMIMAC-3D:

— Hactpovika naHeneit B IHCTpyMeHTanbHOM obnactn. [ns 3TOro Cay>kut

KOHTEKCTHOE MeHH naHenn. OHO COAEPXMUT CeaytoLime KOManHAb!:

- Yeenuyums/YMeHbWUMb NaHes 6 Ha 00UH cmoabey —
yBENNYMBAET/YMEHbLUAET Ha eAMHMLLY KONNYECTBO KOJOHOK ANA OTObpaxeHums
KOMaHZ Ha naHenn. [Mpu jobaBneHnn KONOHKM LWMPUHA NaHenn
YBE/IMUYMBAETCS, B pe3ybTaTe Yero CTaHOBWUTCA BUAHO BO/bLUE KOMaHA, a Npu
yAaneHnnm — HaobopoT.
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- [Mokazame Ha naHesnu ece KOMAaHObl — ,ﬂ,O6aBJ'IﬂeT TakKoe KOJMYeCTBO KOJIOHOK,
Nnpn KOTOPOM BCe KHOMKK NaHenn CTaHOBATCA BUAHbI.

- Jlobasumb KOMAHObI... — BbI3bIBAET AMaNor, B KOTOPOM MOXHO BbibpaThb
KOMaHZbl Ana AobaBneHus Ha NaHenb. O4HY 1 Ty XXe KOMaHAy MOXHO
BK/IFOUNTb B COCTaB HECKObKMX MaHenNeun.

= Ydanume KOMAHOY — VCKNHOYAET KOMaHAy 13 naHenan. Ecam KoHTekcTHoe
MEHHO BbI3BaHO Ha 3aro/loBKe MM Ha CBOOOAHOM MeCTe MaHean, TO AaHHas
KOMaHAa B HEM OTCYTCTBYET.

— CoxpaHeHue pabouero NPOCTPAHCTBA, T.e. CIeAYHOLLMX NapaMeTpoB:

- Tema,

— L|BET NOACBETKY,

— L|BET 3HAUKOB,

— Habop KOMaHj Ha naHensx,

= pacnonoxeHve NaHenen.

KomaHabl coxpaHerus, Bbibopa v yaaneHnsa paboumx NpOCTPaHCTB HaXOAATCA B
MEH!O, Bbl3blBaeMOM KHOMKOW Hacmpolika B 3aronoeke okHa KOMITAC-3D.

- [ocTtyneH BbIOOp cneuvanusauum Ans yeptexen un getanen. Cneumanmsaums
JOKYMeHTa yKa3bIBaeT Ha TUM ero COAEPXXMMOro, B 3aBMCMMOCTU OT KOTOPOro B
LOKYMeHTe AOCTyMNeH TOT WM MHOW HAabop MHCTPYMEHTOB. [Apyrumu cioBamy,
cneyymanmM3aumm OTANYaroTCA COCTaBOM KOMaHJ, B MEHHO 1 B VIHCTpYMEHTaNbHOM
obnactn. Cneupmanmsaumto BolbMpaeT NOAb30BaTENb NMPU CO34aHUN AOKYMEHTA.

Hanpwumep, ecin HoBas AeTanb co3aHa co cneumanvsaumenn /lucmosas demans,
TO B HEM NPUCYTCTBYHOT KOMaHAb! IMCTOBOrO MOZAENINPOBAHNA 1 OTCYTCTBYHOT
KOMaHAbl TBEPAOTENLHOTO MoAennpoBaHmsa. COOTBETCTBEHHO, B «OObIYHOM»
AeTann (co cneumanmsaumen Jemasb) HaobOPOT, €CTb KOMaHZAbI TBEPAOTENBHOTO
MOZJENMPOBAHMSA U HET KOMaHJ, IMCTOBOrO MOZAEINPOBAHMS.

Bo BpeMs paboTbl C JOKYMEHTOM €ro cneumanmsaumio MOXHO MEHSATb C MOMOLLbHO
KomaHa, 13 meHo @alin — Cneyuanusayus. 370 He BAUSET Ha OOBEKTI
AOKYMEHTa, CO3/laHHble OTCYTCTBYHOLLMMM B TEKYLLEN Cnelmanm3saumm KoMaHaamu.
Mpn HEOBXOAMMOCTM 3TN OHBEKTHI MOXHO pPesakTMpOoBaTh OObIYHLIM 0bpa3om b6e3
CMeHbI cneumanmsanmn.

- [opabotaH KoHdurypatop:

— [Ana mopyna KOMITAC-3D nosswuaace onuua losydame 1uyeH3uro
asmomamudecku. Jybnnpyet onumo Aemomamuyecku noy4ame JUYEH3UH HA
pabomy ¢ KOMIAC-3D B HacTpoeUYHOM Amanore N OLHOMMEHHYO KOMaHAy B
MeHto Hacmpolka KoHdurypatopa.

— [na npunoxeHnin noasmaach onumsa ABTOMaTM4eckn NOAKAKOUATb NP 3anycke
cuctembl. Komanaa Omkrouame KOMIAC-npunoxeHus npu ebixode u3
cucmemsl B meHro Hacmpolika KoHdurypatopa (v onuma OTkatouaTb
61BAMOTEKM NPW BbIXOAE N3 CUCTEMbI B HACTPOEYHOM AMaore) NCKArYeHa.
CoCTOAHME NPUNOKEHNA HA MOMEHT OKOHYaHWA ceaHca paboTbl (MOAKNFOUYEHO
NN OTKIOYEHO) BobLLe He coxpaHaeTca: Npu caeayroem 3anycke KOMIMAC-
3D noaknro4atca Te NPUOXKeHMA, ANA KOTOPbIX BKAFOYEHO aBTOMaTUYecKoe
NOAKIOUEHNe. PyyHoe ynpasaeHemM NOAKAOUYEHNEM NO-NPEXHEMY AOCTYMHO.
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PeKOMeHAyeTCﬂ OTKJ/IFOYaTb aBTOMatTmn4yeckoe rnogknro4yeHme Tex npvmoerMM,
A1 KOTOPbIX KONMYECTBO CETEBLIX ﬂVILI‘eHBVIl\/JI MeHbLLE, YEM KONMYECTBO pa6oqu
MeCT.

— [lobaBneHbl KOMaH/Abl 3aMeHbl MMEeOLLLENCA KOHPUTypaLmu:

— CMeHUMb KOH@U2ypayur... — 3aMeHsAEeT TekyLLyro KOHOUTYpaLMio yKazaHHOM
nonb3oBatesneM. [locne BbI30Ba KOMaH/bl MOABAAETCA ANANOT, B KOTOPOM
Tpebyetca ykasatb dann *kit.config, n3 KOTOpPoro HyayT M3BNEYEHbI JaHHbIE
KOMMaekTa.

— BoccTtaHoBUTb yMonuaTenbHyo KOHOUIYpaLMKO... — 3aMeHSAET TeKyLLYH
KOHUIypaLmo yMonyaTeNbHOM.

- [lobaBneHo HOBOE CUCTEMHOE CBOMCTBO Paccekame Ha paspesax, OHO MOXET
MMeTb 3HaueHue «/[la» nan «Het». CBOMCTBO NpeAHa3HayeHo ANA UCMONb30BaHMS
B MOZENAX; OT Hero 3aB1cuT, byeT JaHHas MOJAe/b NMOKa3blBaTbCA PAaCcCeYeHHOM Ha
pa3pese/ceyeHnm B acCoLMaTUBHOM YepTexe nan HeT. Takum 06pa3oM MOXHO
3apaHee, T.e. 0 CO34aHVA B YepTexe paspesa/ceveHns, onpeaenmTb
HepaccekaeMmble geTanu. [locne co3zaHns BUAa ynpaBieHve pacceyeHnem
AeTaneli No-npexHeMy Npon3BOAMTCA C MOMOLLbIO KOMaHAbl He paspesame 113
KOHTEKCTHOro MeHto B [lepeBe, Tak Kak M3MEHEHWMe 3HAaUeHWsA CBOWCTBA B YepTex
He nepejaeTcs.

- TlosBunack BO3IMOXHOCTb BK/IOUEHWA B bBnbamnoTeky anemeHToB (*.kle) txt-darnos.
B aanbHenwem cogepxmmoe 3Tnx GarnoB A4OCTYMHO A1 BCTaBKM 13 6UbAMOTeKN B
KauecTBe TMMOBbIX TEKCTOB.

- /[IBOMHOM wenuok Ha UMeHW AOKyMeHTa B [lepeBe NOCTPOeHWs 3anyckaeT KOMaHay
pesakTMpoBaHNa CBOMCTB A/ JOKYMEHTa AaHHOTMO TUMa: MOAEb, YEPTEX U T. 4.

- [laHenb NnapamMeTpoB aBTOMATMUECKM BKAKOYAETCA (eCn Bblia OTKIOYEHA) MK
aKTMBM3MpyeTca (ecam Hblia 3aKpbiTa APYrov NnaHensto, Hanpumep, Aepesom
MOCTPOEHMA) Npw 3anycke NFOOOro Npouecca, ynpasaeHne KOTopbim
OCYLLEeCTBAAETCA C MOMOLLbIO [NaHenn napameTpos.

- Tpw pabote ¢ rpadmyeckMmMm JOKYMEHTaMU 1 TPEXMEPHBIMU MOAENAMM CTana
[OCTYMNMHa KOHTEKCTHanA naHesb.

TpexmepHoe moaenmpoBaHume

- TosBunacb BO3MOXHOCTb CMeHbI CxeMbl OcBelleHmA. ONTUMabHbIA BapuaHT
OCBeLLeHNs ANs KOHKPETHOM MoAenn onpesensaetca ee GopMon. Hanpumep, eciu
obLaa dopma Mogenn — Kopob, TO ANS yaydLleHUs BUAMMOCTU BHYTPEHHMX
3/1EMEHTOB KOHCTPYKLUMK pekoMeHayeTca cxema OcsewjeHUe mpems
ucmoyHukamu. KomaHzbl BbIbopa CxeMbl OCBELLEHMA HaX0AATCsA B MeHI0 Bud —
Cxema ocgewjeHus.

- BBseseHa HacTpoika OTPMCOBKM YCIOBHOTO M306paxeHus pe3bbebl. [Toab3oBaTenb
MOXET BKHOUNTH/OTKIHOUNTL OTPUCOBKY OUYEPKOB LIMANHAPA, N306paxKatoLLero
pe3bby, 1 BbIOPaTb CTWU/b IMHMW: CNIOLLIHANA WA NYHKTMPHas. HacTpoika
npousBoanTCs B Ananore Hacmpolika — lNapamempel... — Cucmema —
Pedakmop modeneli — YciosHoe u3obpaxeHue pe3bbel. /1306paxeHne pe3bbbl B
BUAE ABYX MyHKTUPHbBIX OKpy>xHOoCTer cooTteetctByeT [OCT 2.056-2014.
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- Ecam petanb co3saHa co cneumanmnsaumein /lucmosas demass (a Takxe ecam
cneunanunsauma Jemans n3meHeHa Ha Jlucmoeas 0emarss), TO B Hel
aBTOMaTMyeckn dopmMmnpyetcs Habop NepeMeHHbIX IMCTOBOro Tena. 3HaueHus
nepeMeHHbIX COOTBETCTBYHOT HACTPOWKe ANA HOBbIX AeTanel. brarogaps atomy
nepeMeHHble IMCTOBOTO TeNla MOXHO M3MEHUTb A0 €ro NOCTPOEHUS B AeTau.

- Ecan B pexxnme otobpaxkeHns pa3mMepoB BblAeneHa onepaLms, 6a3npyrowancs Ha
3CKM3e, TO NMOKa3bIBAKOTCA HE TObKO pa3Mepbl ornepaLim, HO 1 pa3mepbl 3TOro
3CKM3a (MpV YCNOBUK, YTO OHWM B HEM CO3AaHbl). Hanpumep, ana onepawumm
BblZaBAVBaHWA ByAyT NoKasaHbl pa3mMepbl 3CKM3a-ceyeHuns, Ana pebpa
XECTKOCTN — pa3Mepbl 3CKM3a, ONPeensatoLero BHELLHUA KOHTYp pebpa.

lpaduueckne 4OKyMeHTHI

- [losABunnacb BO3MOXHOCTb CO34aHmA 6onee OAHOrO OTBETBAEHMA Y LLIEPOXOBATOCTY,
pa3MeLL,aeMOor Ha NOJKe NMHUM-BBIHOCKWU. ECn Touka Hayana OTBETBNEHWS
OKa3blBaeTCs 3a Npesenamm obbekTa, ykazaHHOro A NPOCTaHOBKM 0H603HayeHNs,
TO 3TOT OOBEKT NPOANEBAETCH TOHKOW NNHNEN.

- Ecnm obbekTom ana mpocTaHoBKM 6a3bl ABAAETCA BbIHOCHAA IMHMA pa3mepa, TO
0603HaueHne MoXeT ObITb 3adUKCMPOBAHO B MONOXKEHWM, MPU KOTOPOM Hayano
OTBETB/IEHWNA COBMNAZAAET C KOHLOM pa3mMepHOU AnHuK. baarogaps sTomy B ciyyae
HaK/IOHHbIX BbIHOCHBIX IMHWIA BONbLUE He TpebyeTca AONONHUTENbHAA Pa3MeTKa
[N9 COBMELLEHMA YKa3aHHbIX TOYeK.

- YcoBepLlUeHCTBOBaHa MPOCTaHOBKA Yr10BOro pa3mMepa: eC/iv BTOPO CTOPOHOM
obpa3meprBaeMoro yria ABAaeTca BepTMKanbHasa AW ropu3oHTaabHas NpsamMas, To
ee Haanume B BUAe obbekTa yxe He 0b6a3aTesibHO. [ocie yka3aHua nepBow
CTOPOHbI YrNa HY>XHO HaxaTb KHOMKY Belbpame 8cnoMoz2amesibHy NPAMYH Ha
MaHenn napameTpoB. 3aTeM CeayeT yKa3aTb Hy>XHbI GaHTOM — FOPMU30HTaNbHOM
WAV BEPTMKANBbHOW NPSAMOK, MPOXOAALLEN Yepe3 Hayano 1av KOHeL, NepBov
CTOPOHbI yrna. BeIHOCHaA InMHMA pa3mepa, COOTBETCTBYHOLLAA «OTCYTCTBYHOLLEMN»
CTOPOHe yrna, byaeT HauMHaATLCA B €ro BEPLUMHE.

— TeKcTbl C Ha3BaHMAMM MPUBA30K, OTOOPAXKAKOLLMECA OKONO Kypcopa nNpu
BbINOJIHEHUW MPUBA30K, 3aMEHEHbI 3HaUKaMMU.

- MacwTab co3zaBaeMoro Buaa MOXeT aBTOMaTMyeck 406aBaATLCA B €r0 HaAMUCh,
eC/I 3TOT MaclTab OTAMYaeTCa OT yKa3zaHHOroO B OCHOBHOW HaamucK. [laHHas
BO3MOXHOCTb BK/KOUaeTca onumen Bmoyames 8 Hadnucs suda macuumab,
OT/IMYHBIN OT YKa3aHHOrO B OCHOBHOW HAaAMWCK B AManore HaCTPOVKM BMUAA (444

HOBOrO YepTexa Bbi3blBaeTCA KOMaHaoW Hacmpolika — lNapamempei... — Hossle
dokymeHmel — [pagpuyeckuii dokymeHm — Napamempel dokyMeHma — Bud, a
Aana Tekywero — Hacmpolika — lNapamempel... — Tekywuli 4yepmex —

lNapamempesl dokymeHma — Buo).

ObpaTnTe BHMUMaHME Ha TO, YTO CPaBHEHME MacLLTaboB NPOM3BOAUTCA TOAbKO Mpw

CO3/,aH1M BUAOB. VI3MeHeHWe MacliTaba MMeroLEerocs B1Aa Wan ykasaHue Apyroro

MaclwTaba B OCHOBHOM HaAMMCK YepTexa He BAMAET Ha COCTaB HaAMMcen BUAOB.
- B komaHae AemosiuHuA Tenepb MOXHO BbIOpaTb, UTO DyAET yKazaHo ANS

NOCTPOEeHNA: 06beKTbI AN TOUKK. [Ina 3TOro ciyxuT KHomka Beibop 6a308020
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obvekma Ha lNMaHenu napaMeTpoOoB. Mo YMONYaHNKO OHa HE Ha>XaTa, T.€. BKJIFOYEHO
yKasaHne TO4eK.

- KomaHga Pasmep sbicomel nepenmeHoBaHa B OmmMemka yposHs.

- B komaHzax, koTopble NCMonb3yroT Hoee 04HOrO ONOPHOro obbekTa (Hanpumep,
OKpy>XHOCMb, Kacame/lbHasi K mpeM KpugbiM), NOABNAACb BO3SMOXHOCTb OTMEHATb
BbIOOP 0H6beKTa MOBTOPHbLIM €ro ykasaHneM. ITO NO3BOAAET OTMEHUTb BbIOOP
obbekTa B rpaduueckor obnacty, T.e. be3 obpalleHns k NaHenn napameTpos.
ObpaTnTe BHMUMaHME Ha TO, YTO TakoM CNocob OTMEHbI AOCTYMEH TONbKO A0
OKOHYaHWA NpoLiecca Bbibopa. Ecnm BbIOOP y>ke 3aBepLUeH (T.e. BO BpeMs 3aZaHus
napamMeTpoB 0OBEKTOB), 4151 OTMEHbI YKa3aHWA 06beKTa Hy>XHO yAanuTb €ro
Ha3BaHWe M3 COOTBETCTBYHOLLLErO NOAs NaHenu napameTpos.

MapameTpusauusa

— KomaHzbl BelpogHamMb moyku ho eepmukanu, BelpogHame moyku no
20pu3oHManu, BepmukaneHocme vi [OpuU30HMAA6HOCMb OObEeAVHEHBI B KOMaHAY
BuipasHusaHue. KomaHaa nMeeT ABa pexuma:

- Aemomamud4eckuli — 3 ByX BO3MOXHbIX HanpasAeHWI BbipaBHMBaHMA (MO
FOPM30OHTaNN UAX MO BEPTMKANM) BbIOMPAETCa TOT, K KOTOPOMY Himxe TekyLlee
nonoxeHne o6bekToB. TakM 06Pa3oM, B 3TOM pexrMe OTPEe30K C YIoM
Hak/10Ha 15° cTaHeT ropm30OHTaNbHbIM, @ C YIIOM 75° — BEPTUKaNbHbIM.

— BuipasHusaHue no NpAMbIM — HanpaBAeHWs BbliPaBHVBaHWA OTOBPaXXaroTCs Ha
3KpaHe B BMAe GaHTOMOB rOpPU30OHTaIbHOM W BEPTUKANbHOW NpsaMbix. Beibpas
OAHY W3 HWX, MONb30BaTE/b ABHO 3a4a€eT HanpasieHVe BbIpaBHVBaHWA.

[aHHaa gopaboTka ynpoLLaeT HaoXeHWe NepeUncneHHbiX OrpaHNYeHNin B
3CKM3e, Tak Kak, B OTIMUME OT YyepTexa WU dparmeHTa, n30bpaxeHne B 3Ckm3e
4acTO OKa3blBaeTCA MOBEPHYTO OTHOCUTENILHO CTOPOH 3KPaHa, YTo 3aTpyaHAeT
onpeaeneHne ropM3oHTasbHOrO U BEPTUKAIbHOTO HanpaBAeHWI.

- KomaHabl PageHcmao paduycos  PageHCmeo dnuH 0bbeanHeHbI B KOMaHAy
PaseHcmeo.

- [obasneHa koMmaHAa KoOHYeHmMpu4HOCMb, HaknaAblBaroLWasa Ha OOBbEKTbI
OAHOMMEHHOE orpaHunyeHne. KomaHaa paboTaeT ¢ OKPY>XKHOCTAMM, SAMNCaMMU, a
TaKXKe Lyramm OKPY>XHOCTEWN W 31INMCOB.

PaboTa co cBoMcTBamMu U oTyeTamu

—  OunbTpbl, CO34aHHbIE B OTYETE, aBTOMATUYECKN COXPAHAROTCA B 3TOM OTYeTe A0
OKOHYaHMA paboTbl C HMM. B accoumaTtmBHOM OTYeTE, BCTaBNEHHOM B rpaduyeckmnii
LOKYMEHT, COXpPaHEHHbIE GUALTPbI MOXHO MPOCMOTPETh, OTPEAAKTUPOBATb UK
OTKJIFOUUTb, OTKPbIB OTYET B OKHE MOArOTOBKM AAHHBbIX.

- Ecnv npun paboTte ¢ OTYUETOM B OKHE MOArOTOBKM AaHHbIX BKAKOUYEH GUALTP, TO B
MpaBOM BEPXHEM yray rpaduueckor 06aactn oTobpaxaeTcs 3HaUOK pexrmMa
dunbTpaumn. LLlenukom Ha 3HaUKe MOXHO BbINTU U3 PEXMMA, T.e. OTKNHOUNTb
bunbTpaLmio.

- Toasunacb BO3MOXHOCTb MOAYYEHMA B OTYETE KONOHKM CO CCbIIKOW Ha CBONCTBO
AOKYMEHTa, MO KOTOPOMY COCTaBAAeTcA oT4yeT. Hanpumep, B oTueT no cbopke
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MOXHO BKIHOUUTH 0603HAYEHME N HaMMEHOBaHME 3TON COOPKU UK AaHHbIE O ee
Macce. s co3aaHns Takom KONOHKU HY>XKHO OTpesakTUpPOBaTb CTU/b OTYeTa:
n06aBuTb cTONbEL, M B CMIMCKE CBOWCTB A5 HEro BblOpaTh CTpoKy «Ccblika Ha
CBOWCTBA AOKYMEHTa».

- [lpwu n3mMeHeHUN cocTaBa OTYeTa (HanpumMep, BKIKOYEHWN B OTUET HOBbIX CBOMCTB
M 06beKTOB) GUNLTPLI He COPaCbIBArOTCA, @ MPUMEHAKOTCA K HOBOMY COCTaBy
oTyeta.

- HacTporika 3aronoBka («Lanku») Tabanupl Tenepb COXPaHAETCS B CTUIe OTYeTa.

Pa6oTa co cneuundukauymen

- [losBMnack BO3IMOXHOCTb OTK/IHOUEHWA Nepesaumn AaHHbIX B cneumdukaLmio,
KOTOpPas BbIMOAHAETCA MPU COXPaHEHWUN NOAKAKOUEHHOIO K 3TOW cneumdukaLmm
AoKyMeHTa. [ns storo cnyxut onuma lpu coxpaHeHuu 0oKyMeHma nepedasame
daHHble 8 cheyugukayuro B snanore Hacmpolika — Napamempsl — Cucmema —
Pedakmop cneyugukayuli — Napamempel 06HoaeHUs JOKyMeHMO8.
OTkNtOYeHMe Nepesaun AaHHbIX MOXET NOTPeboBaTbCs, ECM OHa 3aHMMAET MHOTO
BpemMeHM (0ObIYHO NPY COXPaHEHMM HACbILLEHHOW COOPKM, eCIn OHa 1 ee
acCoLMaTMBHbIM YepTex MOAKAOUEHbI K cneuudukaLmm).

- YnpaBneHune OKYMEHTaMM, MOAKIOUEHHBIMM K CrieumduKaLmm, Tenepb
MPOW3BOANTCS He B AmManore, a Ha NaHesn napametpoB. COOTBETCTBYHOLLME
3/1EMEHTbI YMPaB/eHWS MOABAAIOTCA Ha Hell Moc/ie Bbi30Ba KOMaHAbl YnpaseieHue
cbopkod.

MmnopTt n akcnopt

- [losaBnnacb BO3MOXHOCTb UTeHma Gannos popmata JT v 3anmcu B 3T0T dopmar. [Mpu
HaCTpOVIKe UYTEHNA MOXHO YKa3aTb TUMb O6'beKTOB, KOTOpPbIE AOKHbI ObITb
KOHBEPTUNPOBAHbI, a TakXXe BKIHOUNTb CLUMBKY HOBerHOCTeVI N 3a4aTb €€ TOYHOCTb, a Npu
HaCTpOVIKe 3anncn — yKasaTtb TUMbI O6'beKTOB, BKJTFOYNTb 3aMnNCb TOJIbKO BUANMBbIX
0OBEKTOB, Nepeaady LBeTa 1 BbIOpaTb reoMeTpuyeckoe NpeacTaBaeHme: TpUaHryaaums,
TOYHaA reoMeTpma nan n 710 N Apyroe.

Bo3MoXHa aBTOMaTMyeckas 3anvcb Mozeav B dopmart JT npu Kaxzaom ee
COXpaHeHWnn. BkitoueHme 1 HacTpowka 3anmMcy NPOV3BOANTCA B AManore,
BbI3blBaeMOM komaHzgon Hacmpolika —llapamempel... — Cucmema — Palinel —
Asmomamuyeckuli skcnopm.

- TosBunack BO3MOXHOCTb MMNopTa ¢annos ¢opmata STEP AP242 n skcnopTa
darnoB B 3T0T popmaT. HacTpoika skcnopTa Takas xe, kak ana ¢opmata STEP
AP214: MOXHO yKa3aTb, YTO MMEHHO HY>XHO 3anuCbiBaTh (Tena, MOBEPXHOCTY,
KpwvBble 1 T.4.), BbIOpaTbh CMCTEMY KOOPAMHAT, BBECTM MMS aBTOPa, Ha3BaHMe
OpraHunsaunmn n KOMMeHTapui. Hactpoika nmnopTa Takas e, Kak A8 OCTaNbHbIX
Bepcuin dopmata STEP.

- [loamnacb BO3IMOXHOCTb HAaCTpOVKKM 3kcnopTa B dopmat VRML. HactpoeuHsiin
AMAnor BbI3bIBAETCA M3 MeHIO KHOMKK CoxpaHume B ananore coxpaHeHua danna un
NpeAoCTaBAAET Te e BO3MOXHOCTM, YTO U AMANOr HACTPOMKM 3anncu B Gopmat
STL: BbIGOP 3KCMOPTMPYEMbIX OB6BEKTOB, HACTPOMKY TOUHOCTM annpPOKCMMALLMK,
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yKazaHue CUCTEMbl KOOPAMHAT U eAVHWNL, N3MEPEHMUA AINHDI,
BK/IHOUEHWNE/OTKIHOUEHWE Nepesayn LiBeTa.

- [lpwn akcnopTe cOOPOK C HEMONHOM 3arpy3KOon BCe KOMMOHEHTbI MPUHYAUTENBHO
3arpyxatrotca. [Mpy HeobxoANMMOCTM 3aMpaLlnBaeTCa Naposb TUMa 3arpy3Kku.

MpunoxeHus
[lopaboTaHo npunoxeHne MeHedXxep munoseix 31eMEeHMO8.
- Pa3pabotaHa 64-pa3psagHas Bepcus npuaoxeHusa. OHa paboTtaeT ¢ 64-pa3psagHom
Bepcmern KOMIMAC-3D, HaumHasa ¢ 17.1.
BHumaHue! bubanotekn *tlm, co3aaHHble B 32-pa3pasHbix Bepcmax MeHeaxepa
TUMNOBBIX 3/1EMEHTOB, He ByAyT OTKPbIBaTLCA B 64-pa3psaHon Bepcn MeHeaxepa.
- [lpunoxeHne agantmpoBaHo K HoBoMy nHTepdeincy KOMITAC-3D v17:
— [lobaBneHa VMHCTPYMEHTabHAA NaHe b MPUAOXKEHWS.
— KomaHzbl mprnoxeHusa BKIKOUEHbI B HAOOPbI MHCTPYMEHTabHbIX MaHenewn
YepueHue n Cobopka.

N3meHeHne KomnaekTa NnocTaBKu

B KoMnaekT nocTaBku BKIOUEHO NpunoxeHune PeyeHzeHm dokymeHmos KOMIAC-
3D. MpunoxeHue No3BoaseT A006aBAATb K JOKYMEHTY 3aMeYaHmsa U COXPaHATb 1X B
daline foKyMeHTa.

3ameuaHns COXPaHAHOTCA aBTOMATUYECKM MPWU COXPaHEHMM U 3aKPbITUM AOKYMEHTa, a
TakXKe Npw OTKAKOUEHUN NPUNOXKEHNS. B fanbHerweM 3aMeyaHns MOXHO yAanaTh
MM 406aBAATb K HAM MPU3HAK «MCMpPaBaeHO». HoMep 3amMeyaHns, NOaYyYEeHHbIA UM
NPV CO34aHWK, U3MEHWUTb HENb3A.

PeueH3nposaHue goctynHo ana KOMIMAC-uepTexen.
lpumedarue: NMpunoxeHne BXoANT Takke B KomnaekT noctaskn KOMIMTAC-3D Viewer.

OtzenbHO onnayvBaemas AMLeH3na And paboTbl C NPUOXeEHWEM He TpebyeTcs.

Otnanumna sepcum 17 ot Bepcuum 16.1

Obuwee
— Pa3pabotaH HoBbIn rpaduyeckmii nHTepderic KOMIMAC-3D:

= VIHCTpymMeHTanbHble NaHenn obbeanHeHbl B Habopbl. Kaxabii HAbop CayXuT ans
BbINONIHEHWA ONpeAeeHHON 3a4aun. [pu paboTe ¢ pasHbIMU TMNAaMK LOKYMEHTOB
Habopbl pa3Hble. HanpumMep, B Moaenn ectb Habop A9 TBEPAOTENBHOTO
MOZAENMPOBaHMA, ANA KaPKaCHOIO 1 MOBEPXHOCTHOrO MOAENINPOBAHNS, AA PaboThl C
3CKM30M U T.4. [Ina ynobcTBa HEKOTOPbIE NMaHeu BKAKOUEHbI B HECKObKO HabopOoB.
TekyLwwmii Habop oTobpaxaeTcs B VIHCTpyMeHTanbHOM 06AaCTK, KOTOPAs HaXOAMTCA
BBepxy okHa KOMITAC-3D. [lna nepekatoveHmna Mexay Habopamm CayxuT CMcoK
HabOopPOB, PaCMONOXEHHbIN B 1€BOW YacTn VIHCTpyMeHTanbHOM obnactu. Mpwn
HeobxoAnMOocTu Ntobyro NaHe b Habopa MOXHO BbIBECTU U3 VIHCTPYyMEHTabHOWM
061aCTN 1 NPUKPENUTL K rPaHnLLE OKHa WAM OCTaBUTb MaaBatoLLel
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- MNossunack MaHenb ObICTPOro A0CTyNa, CoAepKalllas KOMaHAbl BbIbopa pexvma,
ynpaBneHusa n3obpaxeHnem u apyrue. Ee coctaB 3aBMCUT OT KOHTekcTa. [1o
yMoA4YaHuto MNMaHenb 6bICTPOro A0CTyNa HaxoAMUTCA Mo VIHCTpyMeHTabHOM
obnacTbio.

— KomaHabl co cxoxein GyHKLUMOHaNbHOCTbHO 06beAnHEHBI B TPyMMbl.

- HepeKOMI'IOHOBaHO [ NaBHOE MEHHO: M3MEHEeHbl Ha3BaHWA HEKOTOPbIX KOMaHA
MYHKTOB MEHHO, a TakXe Ha6op N COCTaB MyHKTOB.

— [TaHenb cBOWCTB 1 OKHO CBOWMCTBa 06bearHeHb! B [aHens MMapameTpos. Mpn
BblAeneHnn obbekTa Ha Hell OTOBpaxatoTca 1 AOCTYMHbI A8 PeAAKTMPOBaHNA
ero CBOWCTBA, a NPV CO34aHnM 06bekTa — 31EMEHTbI, yNpaBAsftoLLme
MOCTPOEHNEM. DTN SNEMEHTbI CrPYNMUPOBaHbI B CEKLIMN.

— C uenblo YyCKOPEeHMA NOCTPOEHWNIA M3MEHEHbI MPUHLIMMBI PaboTbl KOMaHA!

— BonblWMHCTBO KOMaHA, AOCTYMHbI BHE 3aBUCUMOCTM OT TOTO, €CTb /I B JOKYMEHTE
YCNOBWA ANA NX BbINONHEHUA AWM OBBEKTBI HY>KHOTO TiMna. Bo MHOMMX ciyyasax
3TV YCIOBUA MAN 06BEKTbI MOTYT ObITb CO3/aHbl Y>KE MOC/IE BbI30Ba KOMaHZb!.
Hanpwuwmep:

— B rpadnyeckom AOKYMEHTE MOXHO CHayana Bbi3BaTb KOMaHLy
peAakTMPOBaHMA, a 3aTeM yKasaTb peaakTMpyembli 06bekT;

= B MOZEN MOXHO 13 pexxnma TpeXMepHbIX MOCTPOEHWI BbI3BaTb KOMaHAY
co3aaHua rpaduryeckoro obbekta — aBTOMATUYECKM 3aMyCTUTCA NpoLecc
Pa3MeLLEHNA 3CKN3a, MO3BONAIOLWMIA YKa3aTb CyLLECTBYHOLLYHO UM CO34aTb
HOBYHO MJIOCKOCTb, 3aTEM B peXMMe 3CKM3a 3anyCTUTCA BblIbpaHHaa KoMaHZa.

— Ecnv B npouecce onepaumm 3a4aHo LOCTaTOYHO NapaMeTpPoB A1A NOCTPOEHMA
obbekTa (06 3TOM roBOpPUT Haanume GaHToOMa), TO OH CO34aeTCA aBTOMATMUECKM
npw BbI30Be NHOOOM KOMaHAbI, He BXOAALLEN B AaHHYHO rpynny. Takum obpasom,
NOATBEPXAEHME MOCTPOEHNA He TpebyeTcs.

Hanpumep:
— B rpadnyeckom AOKyMEHTE MOXHO BbI3BaTb KOMaHZAy MPOCTaHOBKM pa3Mepa,

HaxoAACb B pexuvMe BBOAa TeKCTa 0603HaueHma — obo3HayeHne byaeT
aBTOMATUYECKMN CO3/aHO C TEKYLLMM TEKCTOM,;

— B MOAENN MOXHO BbI3BaTb KOMaHAy NOCTPOEHNA q)aCKM, HaXo4ACb B peXnme
pPenakTMpOBaHUA 31EMEHTA BblAaBAMBaAHNA — €C/IN NapaMeTPbl 3/1€MEHTa Obln
3a/laHbl, TO OH CO3/4aeTCs aBTOMATUUECKM.

— Npw BbI3OBE OAHOW M3 CrpyNNMPOBaHHbIX KOMaHA, He 3aBepLuas ee, MOXHO
nepenTy K 11060 APYron KOMaHAe 3TOW rpynbl, HaXaB KHOMKY Ha [TaHenu
napameTpoB. [1py 3TOM napamMeTpsbl, 3a4aHHble 419 NePBOW KOMaHAbI,
COXPaHAKOTCA, eCIN UX UCMONb30BaHNE BO3MOXHO BO BTOPOW KOMaHAe.
Hanpwuwmep:

- B Fpaq)I/IL-IeCKOM AOKYMEHTE MO>XHO Bbl3BaTb KOMaHAY MOCTPOEHNA MPON3BOJIbHOIO
OTPe3Ka, yKasaTb ero Hayaso, a 3aTeM NepekNtOUUTLCS Ha NOCTPOeHe
napannesbHOro oTpeska — HaualbHas ToUYKa OCTAHeTCs yKa3aHHOW,

— B MOAENN MOXHO Bbl3BaTb KOMaHAY BblAaBAMBaHWA, yKa3aTb CEYEHNE, a 3aTEM
NnepekNryYnTbCA Ha BpalleHne — cedeHne OCTaHeTCA 3a4aHHbIM.
— bosablmnHcTBO KOMaHZA 3aunKneHbl, T. €. HE 3aBepLlaroTCA aBTOMAaTU4YeECKK nocjie
NPMMEHEHUA.
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- [lopaboTaHbl 31eMeHTbI yNpaBaAeHNS MOCTPOEHNEM:

— Ecnm kypcop ycTaHOBNEH B UMCNOBOE MOJie BBO/AA, TO BPaLLeHWe Koeca Mbllln
YBENNUMBAET AN YMEHbLUIAeT 3HaueHWe Ha 1, npu Haxaton knasuwe <Ctrl> —
Ha 10, <Shift> — na 100.

— Bo Bcex mpoveccax, npeanonararolmx ykazaHme obbekTos, [aHens napameTpos
COLEPXUT PErUCTPATOPSI, TAe OTODPaXKArOTCH CMMCKM YKa3aHHbIX 0ObEKTOB.
Yaansate 06bEKTbl U3 CMMCKOB MOXHO MO OZHOMY WAW rpynnamu.

Ecam kakne-nnbo 13 06beKTOB NOTEPSHbI (YAaNeHbl UAN CTaNn HENPUTOAHbI ANS
[AHHOrO MOCTPOEHMS), TO COOTBETCTBYHOLLIME MM CTPOKM BbIAENAIOTCA B
perncTpaTopax KpacHbIM LBETOM, @ Ha3BaHMA 3aMeHAOTCA TekCToM «O6bekT
noTepsAH».

- [lopaboTku, cBA3aHHbIE C ynpaBaeHneM amLeH3mamm Ha Moayam KOMIMTAC-3D wnan
NPUNOXEHUA:

- B cnyyae notepu anueH3snmn NponsBoAMTCA OAHOKPATHaA aBToOMaTUYecKas
MorMbITKa ee MOBTOPHOrO NONyYeHmA. ECIM OHa OKa3biBaeTCA HeyauHow,
BblAAETCA COObLLEeHNe 0 notepe anLeH3un. [ocne yctpaHeHna npobaem
cnefyeT Bbl3BaTb KOMaHAy BOCCTaHOBAEHNA vLieH3mu. [Nepesanyck KOMIMAC-
3D 6onblue He TpebyeTcs.

- BpeMFI, B TEHEHNE KOTOPOro MOXHO COXPaHNTb AOKYMEHT nodcje notepu
NMUEH3NN, bonee He OorpaHm4ymBaeTCA.

- BeaeH ananor KoHgpuaypamop, B KOTOPOM NPOU3BOANTCA NMOAKNOUEHME U
oTkntoueHne moaynein KOMIMAC-3D n KOMITAC-Cneyugukayus, NpnnoxeHui,
6nbanotek 1 ytnaunt. B Ananore BO3IMOXEH NOUCK NMPUNOXEHWI MO HA3BaHUIO N UX
PuUNbTPaLMA MO HANUMIO IMLIEH3NN, @ TAKKE COXPaHEHME U NPUMEHEHNE paHee
COXpaHeHHOW KoHurypaLumn. KomaHza BbI30Ba AManora HaxoAMTCA B MEHHO
Hacmpolika v 8 meHto [puioxeHus.

— YcosepLueHctBoBaHO [epeBo AOKyMeHTa:

— [lepeBo Tenepb ecTb B JOKYMEHTax BCEX TUMOB. /IMsi KOPHEBOrO 3n1eMeHTa
[epeBa — 0b603HauYeHME /NN HaMMEHOBaHMe (COrIaCHO HaCTPOViKe)
AOKYMEHTa.

— [lepeBo BbINONHAET PyHKLUMM MeHeXepa AOKYMEHTa, a B rpaduUecKkmnx
LOKyMeHTax — Takxe MeHeaxepa BCTaBOK 1 ¢parmMeHToB. [1oaTomy B [epese
OTODOpaxaroTCA 3HaYUKK, MOKa3bIBarOLLME TEKYLLME 3HAYEHNA PA3NNYHbIX
napameTpoB 06BEKTOB (HampUMep, BUANMBIA/CKPbITbIN). LLenyok no 3Hauky
MeHAET 3HaueHVe Ha NMPOTUBOMOIOXHOE (€C/IN 3HAYEHWI BA) AW PaCKPbIBAET
CMMCOK 3HAYEHNN.

— [IBOWHOW LLenyok no Ha3BaHWo 0bbekTa B [lepeBe 3anyckaeT pejakTMpoBaHme
3TOro obbvekTta. Hanpumep, B rpadryeckom JOKyMeHTe TakiMM CNoCOBOM MOXHO
nepenTu K pefakTMPOBaHWIO NapaMeTpoB BMUAA, @ B MOAENN — K
peAakTMPOBaHMIO onepaLmm.

- [lobaBneHbl QyHKLMM NonUcka:

— lNownck KOMaHAbl MPOM3BOAMTCA MO ee Ha3BaHWIO B CNeLanbHOM noJie B
npaBon yactu 3aronoska okHa KOMITAC-3D. Bbibop KOMaHZabl 13 cnmcka
HaWZEHHbIX 3aMycKaeT ee.
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— Peann3oBaH nonck 06beKTOB MO Ha3BaHMIO B [lepeBe JOKyMeHTa.
[lonoNHNTENBHO MOXHO BKAKOUNTE GUABTP, T. €. yKa3aTb TUMbl O6BEKTOB, Cpeau
KOTOPbIX HY>XHO MUCKaTb.

- [lpoumne ycoBepLUEHCTBOBaAHNA:

— NHTepdenc MHOrmx KomaHA nepepaboTaH € Lenbto YHUb1Kaumm, ynpoLLeHms
MPOLLECCOB N YMEHbLLEHWA KOMYEeCTBa HEOOXOANMBIX AeNCTBUIA. B yacTHOCTW:

— 3N1EeMEeHTbI ynpaBaeHns Ha [TaHesn napameTpoB NeperpynnmpoBaHbl 1
neperMeHOBaHbl MO CPaBHEHMIO C [aHenbro CBOMCTB,

— 3JIEMEHTbI YNpaBaeHna n3 Anaaoros nepeHeceHbl Ha MNaHenb napamMmeTpos,
— KOHTEKCTHOE MEHIO NMeEeT BNA NaHenn ¢ KHONKaMu.

- MNoatBepanTb co34aHMe 0bbekTa — rpadryeckoro, TpexmMepHoro, 0bbekTa
cneymdurkaumm — Tenepb MOXHO HaXaTUeM CPeAHen KHOMKM UK Koaeca
MbILLW.

- LiBeToBas MHAMKALMA PEXMMOB: €CIM BKIOYEH TOT MW MHOW PEXMM (3CKM3,
peAakTMpoBaHMe 06beKTOB creLmdurKaLmm, pasHeceHe COopkM 1 T. M.), TO
MeHSEeTCA LBET 3akNaAKM AOKYMeHTa 1 3arosoBka NaHenn napameTpos.
Hanpumep, pexuMy 3ckn3a COOTBETCTBYET 3€/1EHbBIN LIBET.

- Ecme OTKPbITOM AOKYMEHTE €LlE HE CAENAaHbl MISMEHEHWMA, KOMaH/a
CoxpaHumb HEAOCTYMHa.

- [Tocne BbI30Ba KOMaHAbl Nepebopa 0OBEKTOB Ha 3KpaHe OTObBpaXaeTcs OKHO CO
CMMCKOM OKa3aBLUMXCA MNOA KypCcopoM 06bekToB. [1pu HaBeAeHWM Kypcopa Ha
CTPOKY CMMCKa COOTBETCTBYHOLLIMI OOBEKT MOACBEYMBAETCA B rpadrueckon
061acTV; LLEeNYOK MbILLbHO Ha CTPOKe O3HayvaeT BbI6op obbekTa.

- [1na nepeBosa dokyca 13 o4HOM 0H61aCTM OKHa B APYTyHO yKe He TpebyeTcs
LWe/IKaTb MbILWbHO B 3TOM 06/1aCTV — LOCTAaTOYHO HABECTM Ha Hee Kypcop.
Hanpumep, BpallueHue koneca Mblliv M3MeHsAET MacliTab oTobpaxeHus MoAenu,
eC/IN KypCop HaxoAMTCA HaZ rpaduueckor 0b6aacTbro, M Mpokpy4mBaeT NaHesb
napameTpoB, EC/IM KypPCOP HaXOAMTCA Haj, HeW.

- Monyuntb MHOOPMALMIO O HAa3HAYEHUM KOMaHZbl MOXHO, HaBeAA Kypcop Ha
KHOMKY BbI30OBa 3TOW KOMaHZbl 1 3aJep>XaB ero Ha HeKOTopoe Bpems. Ha akpaHe
NOABNAETCA OKHO C ONMUCaHMEM KOMaH/bl, @ €CM KOMaHZa HeAoCTynHa — C
yKa3aHeM MpUUMHbI HEAOCTYMHOCTY.

- ONTMMM3MpPOBaHa NPOBEPKa HaMUNSA NU3MEHEHMUI B OTKPbITbIX JOKYMEHTaX Uan
CBA3AHHbIX C HUMMK (MPOU3BOAMNTCA, €CAN MNP HACTPOKMKE BKAKOUEH KOHTPO/Ib 33
n3MeHeHnamMu darnoB). B pesyabtate 3HaUMTENBHO COKpPALLEHbI 334€PXKN NP
pabote B KOMIMAC-3D v npu Bo3BpaTte B okHO KOMITAC-3D m3 okHa Apyroro
NPUNOXEHNA. 3a4ePXKM OblM OCOBEHHO 3aMeTHbI NP paboTe C AOKYMEeHTaMU,
PaCMNONOXEHHbIMU Ha CETEBbIX PECYpCaXx.

- B pa3aen JonosHumenoHsie koObi ananora Kodel U HAUMEHOB8AHUsA A0OaBaeH
Koz Y/l — YA0CTOBEPAOLWMIA NNCT.
3ameyaHue. ECiv JOKYMEHT AOIXKeH MMETh ABa Koza, Hanpumep, Cb-Y/, 1o
pa3zfennTent U BTOPOM KO HEOHXOAMMO BBOANTL BPYUHYHO.

— bubanotekn ctanu yHMBepCcanbHbIMMK, T.€. B HUX OAHOBPEMEHHO MOTYT
xpaHnTbca KOMIAC-dparmenTtsl, KOMIAC-mozenn n KOMIAC-TekcTOBble
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AOKYMeHTbI. Pacluvpenmne darina bubavotekun kle — Kompas Library of Elements.
[aHHble BHAMOTEKM MOTYT TakKe BKAKOUATh PacTPOBble N30bpaxeHusa u
KOMIMAC-Tabaunupbi.

TpexmepHoe MoaenvMpoBaHue

- CaBur n3obpaxeHns B OKHe MOAENV TeMepPb NMPON3BOANTCA TaK Xe, Kak 1 B OKHe
rpadunyeckoro JokymMeHTa — nepemMeLLeHnEM MbllK C HaXaTOW CpeAHen KHOMKOW
nnn konecom. [lnsa BpalleHmsa MOAENN HY>KHO NepeMeLLaTh Mblllb C HaXaTown
NPaBOWN KHOMKOW.

- [lpw ycTaHOBKe opueHTauun HOPMAabHO K... Vi Npu Nepexoie B PEXMM 3CKM3a
MPONCXOANT MUHWMAJIbHBIMA MOBOPOT MOAENN, MPY KOTOPOM YKa3aHHas MiockOoCTb
CTaHOBWTCA MapasienbHa IKpaHy.

— HoBble BO3MOXHOCTH ynpaBaeHnaA opmeHTaumeM:

- [octyneH BbIOOP OAHOW M3 6 NpesonpeseNeHHbIX aKCOHOMETPUYECKMX CXEM, B
TOM umncae cootBeTcTByrOLLMX ISO. AKCOHOMETpUYeckan cxemMa — COBOKYMHOCTb
rNaBHOrO BMAA M COOTBETCTBYHOLLMX MY OPTOrOHabHbIX BUAOB (C/1EBA, CBEPXY U
T. 4.), U3OMETPUM U ANMEeTPUM. BO3IMOXHO CO34aHMe NOb30BaTENbCKOM CXEMBI
nyTem yCTaHOBKW MaBHOrO BMAa MO TeKyLLer OpUeHTaLMM MOLENN.

— [Npw ycTaHOBKe NMONb30BaTENbLCKOrO BUAA BO3MOXHO OTODpaXeHue ceueHus
MOZAeNn, KOTopoe BbiNo TeKYLLMM NPW CO34aHWKM 3TOro BMAA.

— KOMMOHEHT NepBOro ypoBHS MOXHO NepesBuratb B Cbopke Mbilwbio, 6e3 Bbi30Ba
cneunanbHom KoMaHabl. [ns 3TOro Hy>KHO YCTaHOBUTb KypCOP Ha KOMMOHEHTE,
HaXaTb NEBYHO KHOMKY MbILK W NepeMeLlaTth ee. Bcnes 3a kypcopom byaet
ABuratbca GaHTOM KomnoHeHTa. Korga ¢aHTOM AOCTUTHET HYXHOTO MONOXEHWS,
KHOMKY MbILWW CefyeT OTNyCTUTb — KOMMOHEHT OyAeT nepemellleH B yka3aHHoe
MecTO (ecam 3TOMy He NpenATCcTBYEeT GUKCaLmMa AN CONPAXKEHNS).

- KoMaHzabl NOCTPOEHMS 31EMEHTOB BblAaBANBAHMSA, BPALLEHWSA, MO CEYEHMUAM M MO
TpaekTopum (bbiBLIAs KMHEMaTMYeckas) Tenepb MOryT Kak 406aBAATb MaTepuan,
TaK W yanaTb ero — 3TO 3aBUCUT OT BbIOpaHHOrO pesy/bTata onepauum:
ObveduHeHue, Hosoe meno, Beivumarue vnn NepeceyeHue. Takim 0bpasom,
yAaneHne obbeMa MOXHO npeobpa3osathb B ero gobasneHne. OtaenbHble
KOMaH/bl Bblpe3aHus COXPaHeHbl, HO UX OTIMYME OT KOMaHJ, NPUKAENBAHNS UL
B HaCTpOWKe pe3yabTaTa onepauymm no yMoAUYaHNo.

- KoHTypbl B 3ckmn3e ceueHns Ans onepauum BblAaBAMBaHWSA, BPaLLEHNA K1 MO
TpaekTopun MOryT nepecekatbCa. ECM KOHTYpbl pa3OMKHYTbI, TO CTPOUTCA
TOHKOCTEHHbI 31EMEHT, @ €C/IN 3aMKHYTbl — CMIOLWHOM, GopMa ceyeHums
KOTOPOro npeactaBaset cobon obbeanHeHne obnacten, orpaHNUYeHHbIX
KOHTypamu.

- TosBmnacb BO3MOXHOCTb CO34aHMA 31EMEHTa BblJaBAMBAHMSA, OTCTOALLErO OT
CBOEro CeveHus.
[lns 3TOro BblAaBAMBaHWE AOIXKHO MPOU3BOANTLCA B ABYX HaMpPaBAEHWUAX: B O4HOM
Ha NONOXMTENbHOE PACcCTOAHME, @ B APYrOM Ha oTpuuatensHoe. OTpuLatensHoe
PaCCTOAHME MO MOAYHO AOMKHO ObITb MEHbLUE MOAOXNTENBHOTO. B pe3ynbTate
MONYYNTCA SNEMEHT, CMELLEHHbIN OTHOCUTENBbHO ceyeHns. Takum obpasom,
3a/laBas Pa3NnNyUHble PacCTOAHMA BbIAABANBAHWNSA, MOXHO CGOPMMPOBaAThL
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HECKONbKO OTAE/IbHbIX 3/1EMEHTOB OZJHOTO M TOTrO Xe ceyeHns 6e3 NMOBTOPHOro

co3faHnsa GUrypbl ceveHus.

AHaNOrMUYHO MOXHO CTPOWUTHL MOBEPHYTbIE OTHOCUTE/IBHO CBOMX CEUYEHW

3/1EMEHTbI BpaLLEeHus.

- Ecnv BblgaBnvBaHme nponssoamtcsa cnocobom Jo 06vekma, To HanpasaeHne
BblAABAMBAHWSA ONPEAENSETCA aBTOMATUYECKM.

- PaclwmpeH GyHKLMOHaN onepaLymmn No CeYeHUaM:

- B kauecTBe ceueHuit MOryT MCMONb30BaATHCA HE TOIbKO 3CKM3bI, HO U Ar0DObIE
NNOCKMe KpuBble 1 pebpa, a Takke MAOCKME FPaHu TeN U MOBEPXHOCTEN.

— MOXHO 3a4aTb OAHY MM HECKONbKO 06Pa3yrOLLIMX — KPMBbIX, KOTOPbIE
onpeaenstoT GopMy 3nemMeHTa Mexay cedeHnammn. ObpasyroLime A0NXKHbI
COEAMHATL CeUYeHNs B MOPAAKE VX PACNONOXEHNS B CIUCKE.

— lMNosBmnack BO3MOXHOCTb ABHOTO yKa3aHWs TOUEK CEYEHMI, KOTOPbIE AONXKHbI
ObITb COEAMHEHBI APYT C APYrOM B pe3y/bTaTe NMOCTPOEHUS. DTN TOUKM 0Bpa3yroT
TaK Ha3blBaeMble Lienouki. KoamuyecTBo Lenoyek He orpaHnyeHo.

- OrtcyTcTBME NEpeceyeHns yaansdemoro obbema ¢ Teom Honee He cumTaeTcs
owwmnbkon. brarogapsa sTomy B MOAenn Tenepb He NOABAAIOTCA OWNOKK, Hanpumep,
B pe3y/ibTaTe NepecTpoeHns Nocie N3MEHEHNS NePEMEHHbIX.

- Tpwv co3saHnn geTann B KOHTEKCTE COOPKM MOXHO BBECTN ODO3HaYEHMEe U
HanmeHOBaHwMe 3Ton AeTann. Kpome TOoro, MOXHO yka3aTb, OyAeT 1M UMeHEM
darna obo3HaueHne/HanmMeHOoBaHne/x KOMOUHaUMa nan msa byaeT BBeAEHO
BPYYHY!HO.

- ObbeanHeHbl Apyr C APYroM CaeaytoLme onepaumm:

— Cnupanb KOHWYeCKas 1 cnvpanb LUMAMHAPUYECKas, T. €. BOSMOXHO
npeobpasoBaHmne O4HOW CNMpPann B APYryto,

— CeyeHue NOBEepPXHOCTbIO U CeYEHME MO 3CKMN3Y,

— HaNIOXeHWNs CONPSAXKEHNN, T. €. BO3MOXHO NpeobpasoBaHme 04HOro
COMNpsXeHMa B Apyroe (B 3aBMCUMMOCTM OT TUMOB Y4YaCTBYHOLLMX B COMPSXKEHUM
0OBEKTOB); HaNPUMeEp, CONPAXeHWe NapasiebHO MOXHO Npeobpa3osaTh B
conpsxenue nod yesoM, coenadeHue — B HA pacCmMosHUU W T.n.

- bynea onepauma Bo3MoxHa bonee ueM Hag ABymsa Tenamu. [pu sTom:

— 00besnHeHWe NPOM3BOANTCA AN BCEX YKa3aHHbIX Ten,

— BblUMTaHME — N3 NEPBOTO Teaa OCTaslbHbIX TEN,

— nepeceyeHne — NepBoro Teaa C OCTaNbHbIMU.

- [lopaboTaHa KOMaHZza pa3MeLLeHns 3CkiM3a:

— B rpaduueckor obnactn otobpaxkaercs sneMeHT Ha3npoBaHKs, MO3BONAOLLMNA
CLBUMHYTb 1 MOBEPHYTL CUCTEMY KOOPAMHAT 3Ckmn3a 6e3 obpalleHns K MNaHenn
napamMmeTpoB.

— MOXHO yka3aTb 06beKTbI, 3aZatoLLe NONOXKEHNE CUCTEMbI KOOPAMHAT 3CKM3a.
ToueuHbIi 06BEKT onpeaenseT nonoxeHne Havana CK, a AMHeNHbIM nan
NNOCKUIM — HamnpaBaeHne OAHOMN 13 ocen, X nan Y.

— OcCb Z MOXHO HanpaBuTb B 0O6paTHYHO CTOPOHY — 3TO O3HAYaeT NepeHOC 3CKKM3a
Ha 0OpaTHYHO CTOPOHY ero MAOCKOCTY.
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- YnpaBieHue TMNamu 3arpy3kum cOopkn 1 ee KOMMOHEHTOB MPON3BOAMTCA B
[lepeBe nocTpoeHns. YTobbl BKAKOUNTL OTODBPaXKEHNe 3HAUKOB, MOKa3bIBAFOLLIMX
TUMbI 3arpy3KM, HY>KHO BbI3BaTb M3 MEHKO HacTporkn [epesa koMaHay Tun
3aepy3ku. LLlenyok Ha 3Hauke packpbiBaeT MEHIO TMMOB 3arpy3ku; Ana cOOpKM B
3TOM MEHH MPUCYTCTBYET TakXe KOMaHZza Tunel 3a2py3ku, NO3BOAAKOLLLAA
CO3/aBaTb W peAakTMpoBaTh TUMbI 3arpy3ku.

- YnpaBneHue reomeTpuen 1 BBOJ HaANMUCEN pa3mMepOoB 1 OBO3HAYeHNI CTanu
MAEHTUYHBI aHANOTMYHBIM NpoLeccam B rpadburyeckom gokymeHTe. Kak v B
rpadurueckomM AOKyMeHTe, TEKCTbI B PaHTOMaX pa3MepoB 1 0603HaueHnn bonbLue
He 3amMeHAoTCA rabapUTHBIMK NPAMOYTObHUKAMMU.

— Pa3mep o1 oTpeska A0 TOUKM MOXHO MPOCTaBUTb C MOMOLLbK KOMaHAbI
JluHeliHbIl pasmep, ykazas Hy>XHble 06bekTbl. KomaHaa JluHeliHell pasmep om
ompe3ka 00 MOYKU NCKAKOYeHa.

- [lepeBo NOCTpoeHNs TeKYLLEro NCMONHEHWA OTODPaXKaeTCa B HUXHEN YacTu
[lepeBa NCMONHEHNN, T.€. NEPEKNOUEHME MeXAY HUMK Bonblue He TpebyeTcs.

- Bo Bcex TpexmepHbIx onepaLmax 4OCTyMHbI:

— reoMeTpUYeckunii KaabKynsaTop, MO3BONSHOLMIA M3IMEPUTL PACCTOSIHWNE (MW YTo)
Mexay obbekTamMmn MOAENN N MCMONb30BaTb €ro B Ka4YecTBe 3HaUeHs
JNMHENHOro (MaV YrAoBOro) NapameTpa,

— KOMMpPOBaHMe 3HauYeHW napaMeTpa B TEKYLLYH Onepauuio U3 APYron Takom xe
onepaLmu.

KoMaHAbl reOMeTprYecKoro Kanbkyaatopa 1 KOMMPOBaHWA 3HaUYEeHNA napaMeTpa

HaXOAATCA B MEHHO, KOTOPOE PacKpbIBAETCA LWENUYKOM MO CTPenke cnpasa OT

Ha3BaHWA NOAA 414 BBOAA IMHEWHOrO AW YII0BOrO NapameTpa.

- Bo Bpems BbINOSHEHMA TPEXMEPHOM OMNepaLMn B Hee MOXHO CKOMMPOBaTh
napamMeTpbl APYyrov Takom xe onepaumm. KHonka Bbi3oBa koMaHAbl Konuposame
napamempel HaxoanTca Ha [NaHenwn HbiCTporo goctyna.

- (CBoWcTBaMM 06beKTOB B [lepeBe MOAeAN MOXHO yNpaBasTb 1 BO BPeEMS
BbINOJHEHMA onepaLmn. Hanpumep, MOXHO CKpPbITb 0ObeKTbI, MeLLatoLLme
KOHTPONMPOBAaThL MOCTPOEHME.

— [lpw BCTaBke KOMMOHEHTa B COOPKY MOXHO OTK/IHOUMUTD MOKA3 3TOr0 KOMMOHEHTA C
MOMOLLb KOMOUHaLMK knaBuw < Ctrl>+<Shift>+<H>. [ocne 3TOro Ha aKpaHe
OCTaeTCs TONbKO 3N1eMeHT 6a3npoBaHMa KOMNOHeHTa. 10 OKOHYaHWK BCTaBKK
KOMMOHEHT CTaHOBMTCS BUANMBIM.

— CnnaiH No ToYkaM MOXeT ConpAraTbCs ¢ 06bekTaMm MOAeNN B HOOOM 13 CBOMX
TOYEK, @ He TOIbKO B KPaMHMX.

- [lopaboTaH NpoLecc HaCTPOKKMN pa3HeceHs KOMMNOHEHTOB COOPKM:

— BCe MapaMeTpsbl Lara pasHeceHa aBTOMaTUYeCKM MPUMEHSIOTCSA Nocae nx
3asaHuA,

— Tenepb PacCToAHME NepeMeLLeHa KOMMNOHEHTa MOXHO 3a4aBaTb MbILLbHO B
rpaduyeckon obnactn — Ana 3TOro CAYXUT CneLmansHas obbemMHas CTpenka,
oTobpaxaroLlanca pAagoM C KOMMOHEHTOM.

— [lna NoBbIWEHNA HAarNAAHOCTH U YA0OCTBa MCMONb30BaHMA U3MEHEH BHELLHWNIA BUJ,

Y NONOXEHME XapaKTePHbIX TOUEK TPEXMEPHbIX OOBEKTOB.
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- [opaboTaHo obo3HaueHre fonycka GOpPMbl U PACTONOXKEHNS:

— Obo3HaueHmne MoXeT ObITb «MPUBA3aHO» K NOJKe pa3mepa. [ns 3Toro pasmep
AOKEH ObITb YKa3aH Kak 0OBbekT, onpeaenstowmi 6a3oByro NAOCKOCTb AOMYCKa
dopMmbl, 1 Kak OOBEKT BbIpaBHMBaHMA Aonycka GOpMbl.

— OtBeTBNEHNE 0D03HAUEHNA MOXET ObITh «MPUBA3AHO» K KOHLYY Pa3mMepHOM
JMHWUM IMHENHOTO MAK YrA0BOro pa3mepa. a1 31Toro npu 3agaHum KoHLa
OTBETB/IEHWNA HY>KHO yKa3aTb pa3MepHyto TnHNI0. OBo3HaueHme JOMKHO nexaTb
B MJIOCKOCTW pa3Mepa; Npy HEOBXOAMMOCTM aBTOMATUYeCKM A0DaBAAOTCS
N3N1OMbl OTBETBNIEHMA.

— Ecnv npu cozgaHmnm oTBETBAEHNS YKa3blBaTb rpaHb, yAepXMBasA HaXaTon
knasuwy <Ctr(>, TO OTBETBNEHWNE CTPOUTCA NEPNEHANKYNFPHO 3TON rpaHu. Mpu
HeobX0AMMOCTM aBTOMATNUECKN L0OaBAAIOTCA M3NOMbl OTBETBAEHMS.

DTOT NpueM LOCTyneH Takxke npu A06aBAeHUN OTBETBAEHUI K IMHUN-BbIHOCKE.

—  YCOBEepLEeHCTBOBaHbI KOMaHAb! CO34aHNA IMHNN-BbIHOCKM, HOMEPOB MO3ULMN,
0603HaYEHN MaPKVPOBKN U KNENMEHWS:

— 0OBEKTbI, K KOTOPbIM OTHOCUTCS 0BO3HaYeHne, MOXHO A06aBaATL be3
fobaBneHNsA OTBETBAEHMS,

— pobasnsemMble 06BbEKTbl He 06A3aTeNbHO AOMXKHbI MepecekaTbCs C MAOCKOCTbIO
0b03HaueHums.

- Ecanm 3HaueHune ceowcTBa lo3uyus Ana Tena nav KOMNOHEHTa 3a4aHo, TO Npw
CO3JaHVM NMO3ULMOHHOW NMHUMN-BBIHOCKM, YKa3bIBaOLLEN Ha 3TOT OOBbEKT, B HeW
aBTOMaTMYeCKn GOPMUPYETCA CCbIIKa Ha COOTBETCTBYHOLLIEE CBOMCTBO.

- Tpy NOCTPOEHNN TMHENYATON MOBEPXHOCTM MepeKIOUYEHNEe MEXAY CrMCKamm
06bEKTOB, N3 KOTOPbIX COCTaBAAOTCA HaMpPaBAAOLWME, MPON3BOANTCS
aBTOMAaTMYECKM: YKa3aHHbIN 0ObeKT NomnagaeT B CMUCOK TOW HampaBAArOLLEN, YbUM
NPOLOIKEHNEM OH ABNAETCS.

- Tocne 3aBepLUeHNs KOMaHAbI BCe 3aZlaHHble MapameTpbl COpacbiBarOTCs, T. €. B
CNesyoLmMii pa3 KOMaHAa 3amnyckaeTca C yMOoa4YaTeNbHbIMM NapaMeTpamu.

- [lepexosa K pefakTMpoBaHMO 0b6bekTa NO ABOMHOMY LLENYKY TENEPb BO3MOXEH U
BO BPEMSA BbINONHEHNS KOMaHAbI. TekyLlasa KOMaHAa Npy 3TOM NpepbIBaeTCA.

- YCcoBepLUEHCTBOBaHMSA IUCTOBbIX ONepaLuii:

— [nsa noctpoeHuns crnba MOXHO yKasaTb Cpa3y Heckoibko pebep. B 3Tom cnyyae
[OCTYMHO TakXe 3aMblKaHWe: 411 CMEXHbIX CrboB (ecan pebpa obpasyroT
LLenoyKy) 1 B Hauyane/KOHLLe LLenoYeK 1 OTAebHbIX pebep.

— lNpw NOCTPOeHUM AnHeYaTon obeyankm MMEeeTCH BO3MOXHOCTb CerMeHTaLmm
AyT B ee 3CKM3ax.

— Bo Bpems HacTpoikm NapaMeTpoOB pa3BepTKM OTObpaxaeTca ee GaHTOM; Takxke
daHTOM nossuaca B komaHzax CoeHyme v PazoeHyme.

- Bo Bpems nocTpoeHmns 06bEKTOB, 3aBUCALLMX OT CUCTEMbI KOOPAMHAT, MOXHO

BbIOMpPaTh CMCTEMY KOOPAMHAT.

- TosBunacb BO3MOXHOCTb CrAaXmnBaHUsA U3006paxeHns Ha kpaHe (rpaHei, pebep,

CYMBOJIOB 1 T. M.). KauecTBO CrnaxmBaHma MOXHO HaCTPOUTb.
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- KomaHabl Co30ame demane n Co30ame /I0KabHYH0 0emaib nepenmMeHoBaHb! B
lpeobpazosame 8 demans v [Npeobpazosame 8 I0Ka/bHYHO Oemalb, a Takxe
nepeHeceHbl N3 MeHto Pedakmop B MeHto YnpaesieHue.

padunueckme JOKYMEHTHI

— YcoBepLueHCTBOBaHbI koMaHAbl CmaHdapmHsle 8udsl ¢ Modesau v Bud ¢ modesnu
(NpexHee Ha3BaHWe — [1pou3s0/1bHbIll 8UO):

- [MpoeLuypyemyto MOAENb MOXHO NPOCMaTPMBaThL B CrieLinasbHOM OKHE — OKHe
MOZENMN-NCTOYHMKA. B 3TOM OKHE MOXHO YCTaHOBUTb MPOW3BOJIbHYHO
OpUWEHTaLMIO (MbILLbO, KNaBMaTypPOI MW C MOMOLLbIO 1eMeHTa ynpaBieHns
OpVeHTaLMeN) 1 MCNOAb30BaTb ee ANs NPOELMPOBaHNSA B BUA,

- Ecam Mozenb MHOroTeIbHas, TO MOXHO BbIOpaTh NMPOELMPYEMOe TeNo (Tena).
Bbi6Op Mpomn3BOAMTCS MyTEM yKa3aHWs TeN B OKHE MOAENN-MCTOYHMKA.
lNpumeyaHue. 3anycTnTb NPOELMPOBaHME OTAEbHbIX TEN MOXHO
HENOCPeACTBEHHO M3 MOZEeNW. I 3TOro Hy>XKHO BblAeNnTb Tena B [epese
NOCTPOEHMS W BbI3BaTb M3 KOHTEKCTHOTO MeHt0 komaHay Co30ame Yepmex.

- Bo Bpems NpocTaHoOBKM pa3Mepa nav 0603HaUeHWs CMCTEMA OMpPeAenseT, KakoMy
BMAY OHO ZOJIXXHO MPUHaAexaTb, N aBTOMATUUYECKN AeNaeT 3TOT BUZ TEKYLLMM.
Braroaaps 3TOMy CO34aHHbIV pa3Mep MK 0603HauYeHWe NONajaeT B Hy>XHbIN BUA.

- O6bearHeHbl KOMaHAbl M3MepPEeHWit:

— PaccmosHue mexdy 08yma moykamu, PaccmosiHue mMexay 08yMs KpugbiMU U
PaccmosHue om kpusoli 00 moyku — B KOMaHZAy PaccmosHue Mexody o8yms
obvekmamu,

— Yeon mexdy 08ymsa npAMbIMU/Ompe3Kamu Vi Y20/ no mpem mo4ykam — B
KomaHzy Yeos.

- HoBble BO3MOXHOCTM paboTbl ¢ cncteMamum koopamHat (CK):

— B cnucok Bbibopa Tekyulen CK BkaroyeHa CKO — CK dparmeHTa naum TekyLiero
BUZA YepTexa,

— NPV CO34aHNN NOKANbHOW CUCTEMbI KOOPAMHAT MOXHO BbibpaTb CK, B kOTOpOWM
byaet 3agaHo nonoxerme Hosow JICK: CKO mnam Tekywas CK.

- KomaHzabl BelposHame no3uyuu no 20pu3oHMasu v BelpoeHame nosuyuu no
8epmuKa/iu 3aMeHeHbl KOMaHZOW BelposHAmMb nosiku 8bIHOCOK. OHa NpyMeHnMa
KO BCeM 0D03HaUEHMAM 1 pa3mMepaM, MMEHOLLMM B COCTaBE JIMHMUIO-BbIHOCKY.

- [ob6aBneHbl komanab! JIUHUA CI0XHO20 pa3spesa/ceqeHus vi JIUHUA CI0XKHO20
paspe3a nns 0603HaueHVsa NOAOXKEHUSA CEKYLLMX MAOCKOCTEN CIOXKHOTO paspesa B
MaLLUVMHOCTPOUTENBHBIX U CTPOUTENbHbBIX YepTexax COOTBETCTBEHHO. [MpexHune
KOMaHZb! /luHUs paspesa/ceqeHus v JTuHUA paspesa ternepb NO3BONAOT CO3/aBaTb
TONIbKO IMHNN NPOCTbIX Pa3pPe30B.

- BBoa Haanucel B pasmepax 1 0603HauYeHMsAX Tenepb NPON3BOAMTCA B
rpaduueckon obnact, HeMOCPEeACTBEHHO Ha pa3Mepe UM 0b03HaUYeHUN.

- [wanor Belbop keanumema nepevnimeHoBaH B Kiiacc donycka vi NOAHOCTbHO
nepepaboTaH. lNpeacTaBaeHme KnaccoB AOMycKa B Ananore ctano bonee
HarnaAHbIM: BCE OHM CBEZEHbI B OZHY Tabanuy; knaccbl 0bLiero u
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NpeAnoYTUTENBHOIO NPUMEHEHMUSA BblAENEHbI; MPY HEOOXOAMMOCTN MOXHO
COKpaTUTb TabanLy, OCTaBMB B HEW TO/IbKO KNacChbl OOLLErO MPUMEHEHMNS.

— XapakTepHble TOUKK, OTObpaxatroLmeca Npun peLakTMpPOBaHNM 0OO3HAYEHNIA K
pa3mepoB, cTanu bonee dyHKLUMOHANbHBIMK. B yacTHOCTU:

— XapakKTepHaAd TOYKa B Ha4dane rnoJjikm rno3BojideT ,CI,O6aBl/ITb OTBETBNEHUA,
— KOHTEKCTHOE MEHHIO xapaKTepHoH TOYKM Y CTPEJSIKM MO3BONAET CMEHUTb €€ BUJ,

Ha pa3MepHYH IMHMIO MPOCTOrO IMHENHOTO pa3Mepa AobaB/eHa XapakTepHas
TOYUKa, MO3BOJANOLAS HAKIOHUTL ero H6e3 obpalleHus K MNaHenn napaMeTpos,

K pa3mepam C BbIHOCHbIMU NMHUAMK J0DaBNEHbI CNeLanbHble 3HaUKM
(MMKTOrpamma «rnas»), ynpaBasatoLLmne oTobpaxeHnem BbIHOCHbIX TMHUK,

pa3mMep C 06PbIBOM MMEET XapaKTepPHYH TOUKY, COOTBETCTBYHOLLYHO BTOPOW
TOUKe NPMBA3KK pa3Mepa (0BbIYHO — Ha OCK); U3MEHEHME MONOXEHUS ITOM
TOUKM MO3BONIAET NEPECTPOUTL Pa3Mep: NPMBA3aTh ero K Apyromy oobekTy 1
nepecymTaTb 3HaUYeHWe pasmepa.

- [lopabotaHa komaHzaa Jonyck ¢oopMel U pacnonoxeHus:

- B yrnax v B cepesMHax CTOPOH paMKu OTOHPpaxKaroTCs XapakTepHble TOUKM,
no3BosoWMe 40H6aBUTb OTBETBAEHWS.

— [Npv nepemeLLeHn TOYKM M310Ma UK KOHLLA OTBETBEHNA Ha SKpaHe
oTObOpaxaroTCsH BCOMOraTeNbHble HanpasaaoLwme — AMHUKW, NapanienbHble
OCAM TeKyLLen CUCTEMbI KOOPAMHAT M MPOXOAALLME Yepe3 NPeablAyLLyro TOUKY
oTBeTBNEHUA. ECv Npm nepemeLLeHn KOHLLa OTBETBAEHMA YKa3aH
reoMeTpuyeckmii 0b6bekT, TO OTOBpaxKaeTCa TakxKe HanpaBastoLLas,
nepneHAnKyNapHasa 3TOMy 06bekTy. ITO yNpOoLLaeT NOCTPOEHME YYaCTKOB
OTBETBNEHWNI, OPTOrOHaNbHbIX APYT APYTY UK CyLLEeCTBYHOLLMM OO beKTaMm.

— O6BEKT, K KOTOPOMY OTHOCKTCS 0BO3HAUEHME, U TOUKY Hauana OTBETBNEHMS Ha
HEeM MOXHO yKa3aTb 0 3aZaHVA NOJOXEHUA PaMKM C HAAMUCHHO.

— [NpAMONNHENHBIV OOBEKT, BIMOHAOLWMIA QYHKLMIO OCUM CUMMETPUM B KOMaHe
3epkasbHO ompasume (NpexHee Ha3BaHne — CuMMempus), Tenepb MOXeT ObITb
yka3aH 6e3 BKAtOUeHMA CneLmanbHOro pexmvma.

= YayulweHo oTobpaxkeHne pacTpoBbIX M30O6paxKEHWN, BCTaBAEHHbIX B rpaduyeckmne
AOKYMeHTbI. BO3MOXHa HacTporika kayectBa oTobpaxeHuns pacTtpa.

- YcKopeHa OTPMCOBKA HaCbILLEHHbIX YepTexen.

— (Cbopka KOHTypa Tenepb COCTOUT B yKa3aHWN He 0OBbEKTOB, YacT KOTOPbIX
0b6pasyroT KOHTYpP, @ CaMUX 3TUX YacTew, T. €. CEeTMEHTOB KOHTypa. CermeHTbl
MOXHO A06aBAATb HE TONIbKO B KOHEL, HO 1 B HAaYan0 KOHTYpPa; KpanHMe cermeHTbl
nozcseumBaroTCa. MPU3HAKOM TOrO, UTO KOHTYP 3aMKHYICA (T. €. HaYalbHbIN K
KOHEUHbI CerMeHTbl COCTIKOBAANCh APYT C APYrOM) ABAAETCA 3aAMBKa LBETOM
061aCTV BHYTPU KOHTYpa.

- Ecnm vma Buaa BkarouaeT cCbinky Ha 0603HaueHve (Hanpumep, IMHKIO pa3pesa A-
A), To B [lepeBe yepTexa 3T0T BUA MNOJyHaeT COOTBETCTBYIOLLEE Ha3BaHWe
(Hanpumep, «Pa3pe3 A-A»), KOTOpOe HEeLOCTYMHO A8 PeAaKTUPOBaHWA.
N3meHeHme BykBbl B 0O0O3HaUEHUN K1, ClefOoBaTeNbHO, B Ha3BaHWM BUAA
aBTOMaTn4yeckn nepesaetca B [epeso. baarogapsa sToMy HaMMeHOBaHWA BUOB B
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[lepeBe 1 B uepTexe Bceraa coBnagatoT. Hepeaaktmpyemble Ha3BaHWA BUAOB
oTobpaxatoTcs B [lepeBe uepTexa KypCvBOM.

— [lpw Boluncnennn MUX durypa (Mam ceueHue Tena), Ybk xapakTepucTnkm
OnNpeaenaroTCs, BblAeNAETCs LBETOM B rpadmyeckon obnactu.

— O6nacTb BHYTPY PaMKM BblAENEHWA BbIAENAETCS LIBETOM:
— CUHWI — AN5 OXBATbIBAKOLLEN PaMKM,
— 3e/leHbll — A1 CeKyLLEeN pPaMKw.

- TepepaboTaHbl MpoLLeCChl BblAeNEHNSA OOBEKTOB U UCKIHOUEHMA U3 UMCNa
BblAENEHHbIX:

— YaaneHbl BCe KOMaHZbl UCKIHOUYEHNA OOBEKTOB M3 UMCAA BbIAENEHHbIX, @ TaKXe
cnepyrolime komaHabl BblaeneHnsa: Obvekm, Pamkol, BHe pamku, Cekywel
pamkod.

- KomaHaa MIHeepmuposame evideneHue foCTynHa B MeHto Beidesumes. Kpome
TOro, NHBEPTMPOBATL BblAENEHME MOXHO, YaepxuBaa <Ctrl> npw BblaeneHnm
06 BbEKTOB PaMKOW.

— Bblaenerue rpynn, a Takxe BblAeneHne no CTUao IMHUK, NO TUNy obbekTa 1 no
aTpnbyTam AOCTYMHO TOMbKO B AMANOre BblAENEHNA MO CBOMNCTBAM.

— B KoHTekcTHOE MeHo 06BEeKTOB, KOTOPble OTObpaxatoTca B [epese (BUADI,
BCTaBKM, Makpo3neMeHTbl) fobaBneHa komaHaa lNokaszame e Jepese, kotopas
BblaenseT B [lepeBe BbiOpaHHbIM 0OBEKT; MpW HEOOXOAMMOCTM PaCKpPbIBAETCS
HY>XHbIN pa3gen [epesa, a Takxke Npon3BoAMTCA NpokpyTka [epesa, 4tobbl
06beKT Obln BUAEH.

— Bwuabl ¢ pa3pbiBamMn 1 MeCTHble BUAbI OTMeYaroTca B [lepeBe MOCTpoeHma
cneumanbHbIMKM 3HaYKaMK.

- [pwv nocTpoeHnn ayrv No Tpem ToukaM ykalaHue TOUeK MPOUCXOANT B
cnefyroLlemM nopagke: HavanbHasa, KOHeYHasn, Touka Ha ayre.

- Ounwaeman obnactb B koMaHae Oyucmka obsiacmu BblAENAETCA LBETOM.

- Cnocobbl NoCTpoeHnsa NPAMOYroabHUKOB 1o yeHmpy u gepwuHe v 1o yeHmpy u
08yM MOYKAM BblAEeNEHbI B OTAE/bHbIE KOMAHZbI.

- ToctpoeHune kpuBo besbe BblAeNeHO B OTAENbHYHO KOMaHAY.

- [pwv NnocTpoeHnn cnnariHa No ToUKaMM MOXHO FBHO YNpPaBaATh PaAnyCcoM
KpWBW3HbI (COOTBETCTBYHOLLEE NOJie BBOAA NPUCYTCTBYET Ha [1aHenn napaMeTpos).

- [Mpu NnocTpoeHn BCMomMoraTeNbHOW NPAMON MOXHO BKIKOUUTL CO34aHNe BTOPOWA
NPAMOU — NeprneHANKYyAAPHON NePBOMN.

- B komaHze WWimpuxoeka nosBmaack KHOMKa, MEHAOLWAA Yroa HakNoHa MHUI Ha
NPOTMBOMONOXHbIN.

- B komaHzax, 4onycKaroWwmMx HECKOIbKO BapNaHTOB MOCTPOEHMA 0bbekTa
(Hanpumep, OKpyXXHOCMb, KacamesibHas K 08yM KpuebiM), 60oblue HET aKTUBHOTO
daHTOMa: Bce haHTOMbI OTOBpaxaroTCa OAMHAKOBO. YTODObI 3adUKCMPOBaTh OAMH
M3 HUX, HY>KHO LLLENIKHYTb MO HEMY MbILLbLO, AN GUKCaLMM HECKONbKMX GaHTOMOB
HY>KHO LLenkaTb Ha HUX, YAePXMBasa Haxaton knasuwy <Ctrl>.

- [na co3panma 0603HaueHMa Heyka3aHHOM LLIEPOXOBATOCTH, MOCAEAYHOLLEro ee
peAakTMPOBaHMA 1 MePEMELLEHVA CTYXNUT OAHA KOMaHAa — HeykasaHHasa
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wepoxosamocme — 3adams/uameHums. OTAeNbHAs KOMaHAA 411 U3MEHEHWS!
MNoN0OXeHWN4A HeyKa3aHHOl\/JI LIJepOXOBaTOCTVI NCKJHOYEeHa.

YnydweHbl GaHTOMbI, MOKa3blBarOLLIMECA NpW BCTaBke M NepeMeLLeHnn 06bekToB:

— Haanucy B paHToMax bosbLLe He 3aMeHAoTCA rabapuUTHbIMM
NPAMOYTOIbHNKaMK,

— YCKOPEHa OTPUCOBKa «TAXeNbIx» GaHTOMOB, T. €. @aHTOMOB, COAEePXaLLMX MHOrO
06 BbEKTOB.

3HaUMTENbHO yayULleHO oTobpaxeHue WpndToB ¢ ncnonbloaHvem OpenGL (B

TOM YMC/Ie peanr3oBaHO OTOBpaXKeHne BEKTOPHBIX LPUHTOB). ITO MO3BOANIO

0TKa3aTbCA OT BTOPOro cnocoba GpopmmpoBaHms n3obpaxeHns — NoCpesCcTBOM

nHtepdenca GDI.

McknroueHbl okanbHble dparMeHTbl. BO3MOXHOCTb paboTbl € 10KaAbHbIMM

bparmeHTamu B uepTexax npeablAyLLnx BepCuii COXpaHeHa.

Ncknrouen MeHedxep ecmasok sudos u gopazmeHmos.

NcknroueHa komaHaa lNapamempesl mekyuje2o suoa.

TekcTOBBIM NpoLeccop

TekcToBble WabNOHbI MEPENMEHOBAHbI B TUMOBbIE TEKCTHI.

Avanor Tekcmoasie wabnoHel 6onee He Ncnonb3yeTcs. [pu BbI30BE KOMaHAb
BCTaBKWM TMMOBOTO TekCTa Ha lMaHenan bubamnotek aktnBmpyetcs bubamnoTeka,
Ha3HaueHHas ANA BCTaBKM TMMOBbIX TEKCTOB. Ha3HaueHne Npon3BOAUTCA B
KoHgbueypamope. o ymonuyaHuto ncnonbdyetcs 6ubanoteka Tunoasie mekcmsi
(kompas_tdp.kle).

CneusHakn — npobenbl, HepaspbiBHblE NPObenbl 1 Aeduchl, 3HaKM Tabynaumm
KOHLa ab3aua — oTobpaxaroTca LUBETHLIMU, MO YMONUYAHNIO APKO-PO30BbIMU.
[ycTble 3HaKOMeCTa ANA MHAEKCOB, YNCIUTENEN U 3HaMeHaTenen apobei
0OTOOpPaxaroTCs B BUAE LBETHbIX MOEN, MO YMONUYaHWIO cepblx. OHM BUAHbI, €Can
BKJIFOUYEHO OTODpaxeHne CMMBOIOB GOPMaTUPOBAHMA.

LiBeT oTObpaxeHms cneL3HakoB 1 3HaKOMECT AN MHAEKCOB APOber MOXHO
3agatb B darine KOMPAS.ini. na atoro cnyxut cekums [Colours]. B Hel gomxHb
ObITb CresyroLMe KUM:

- FormattingCharactersColour — ynpaBnseT LBETOM CMeL3HaKOoB,

— EmptySignPlaceColour — ynpaBaseT LBETOM 3HaKOMECT A1 MHAEKCOB ApOoben.
3HaueHme KaxX0oro KiK4Ya — napamMmeTpsbl LBeTa B OAHOM U3 CIeAyHOLMX
bopmaTos:

- "255127 39"

"255, 127, 39" (npoben nocne 3anaton obsazateneH)

"0x00 OxFF OxFF"

"0x00, OxFF, OxFF" (npoben nocne 3anaTon obsa3aTeneH)

MNpumep:

[Colours]
FormattingCharactersColour="255 127 39"
EmptySignPlaceColour="220 220 220"
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PaboTa c nepemMeHHbIMU

NoaBMAacb BO3IMOXHOCTb MeperMeHOBaHMA NOJIb30BaTE/IbCKNX NMEPEMEHHbIX.

HoBoe nma aBToMaTnyeckun nepesaeTca BO BCe BbIPaXeHMA, UCMOJb3yroLLme 3Ty

NepeMeHHYHo.

LiBeTOBasA MHAMKALMA TUMOB NepeMeHHbIX OTMeHeHa. BHewwHAs 1

NHPOPMaLMOHHAA NepemMeHHble OTMEeYatoTCa CneLmanbHbIMM 3HaYKaMu B 1€BOM

yactu [aHenn nepemMeHHbIX.

B ctonbue BoulpaxeHue NaHenn nepeMeHHbIX MOXHO MCMOAb30BaThb 3anAaTyro B

KauecTBe AeCATMUYHOro pasgenutend. [ocne NoATBEPXAEHNSA BBOAA OHa

aBTOMAaTUYECKN 3aMEHAETCA TOUKOW.

MNoasmnca nonck Ha lNaHenn nepemMeHHbIX:

— lMNowck BeaeTca MO BCEM KONOHKAM Tab/vLbl MEPEMEHHBIX, @ TakKe Mo
Ha3BaHWMAM onepaumi. TekcT Ang noucka cnefyeT BBOAMTb B CNeLmanbHOe noae
B BEPXHeM YacTu NaHen nepeMeHHbIX.

— B MeHto 0bbekTa, BbigeneHHoro B [epese noctpoenuns, sobaBneHa komaHaa
lNokazame 8 Oepese nepemeHHbIX. [1ocne BbI30Ba 3TOM KOMaHAb! [TaHesb
nepemMeHHbIX aKTUBU3MPYETCH, Ha HeW PacKpbIBaeTCA passdes, COOTBETCTBYHOLLNIA
BblIOpaHHOMY OOBEKTY.

— KomaHga lNokazame e Jlepege 113 KOHTEKCTHOTO MeHH0 0OBEKTa, BblAENEHHOIO B
rpadpuueckon obnacti, NOACBEUMBAET BbiOpPaHHbIM OOBEKT Takxke Ha [NaHenn
nepeMeHHbIX.

PaboTta co cBoncTBaMu U oTyeTamMmm

Tenepb Bce M3MEHEHMA CTUNA OTYeTa: CTPYKTYpa TabavLbl, napameTpsbl
oTobpaxkeHNs AaHHbIX M MpoYee — HeMeANEeHHO oTobpaxatoTcs B TabauLe
oTyerta.

MepepabotaH MexaHW3M GUAbTPaLMK AaHHbIX B OTYeTe. Tenepb duabTpaLms
[OCTyMHa TO/IbKO B OKHE MOArOTOBKM AaHHbIX. PaboTa BeAeTcA BCe BPEMA C OAHUM
Habopom ycnosui dunbTpaummn. JobaBneHne nam N3MeHeHnn yCaoBnin
NPUMEHSAETCA K MCXOAHOMY Habopy AaHHbIX. MOXHO fBHO 3a4aBaTb OnepaTopsl,
cAsbiBatoLLme ycnosma — W mam V. Ycnosua dunbTpaumm COXpaHaoTca 40
OKOHYaHMA NpoLecca co3jaHna oTyeTa.

MepepabotaH NPOLECC MOMUCKA AaHHbIX B OTYeTE.

Pabota co cneuundukauymen

KomaHabl co3aaHuvs paszena, 6a30Boro 1 BCoMoraTeibHoro 06bekToB
cneumburkaumm OCTYyMHbI B peXVMe peAakTMpOoBaHMA TEKCTOBOW YacTn 0bbekTa
cneumndurkaumm. Bei3oB nr0b0M 13 HMX 3aBepLUAET pefakTMpoBaHVe 0bbekTa C
NOATBEPXAEHNEM BHECEHHbIX 3MEHEHWN.

MmnopTt n akcnopt

MosBMAaCb BO3MOXHOCTb UTeHMa darnos ¢opmata STL. Pesynbtat uteHma —
TBEPAOE TeNO C TPEYrONbHbIMU FPAHAMM.
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MpunoxeHus

1. JopaboTaHo npunoxeHne CepaucHsie UHCMPYMeHMbI.

NHTepdenc komana nepepaboTtaH ana obecneyeHns eanHOOHbpa3na BHELLHEro
BMAA 1 npuemoBs paboTbl ¢ nHTepdencom KOMIMAC-3D v17: anemeHTbl
ynpaBieHua 13 Ananoros nepeHeceHbl Ha [aHenb NapaMeTpoB; B KOMaHAaX,
TpebyroLLMX yKazaHA 06beKTOB, MOABUNCE PETUCTPATOPbI M T.M.

MNoakntoueHHoe npunoxenue nHterpupyetca 8 KOMIMAC-3D:

— B VIHCTpymeHTanbHOW 0bnacty noasadetca Habop KOMaHz, NpuaoXKeHNs,

— YacTb KOMaHZ MPWOXeHWA BKNKOYALOTCA B Apyrve Habopsbl, Hanpumep, npu
paboTe C MoZenbto B Habope MHCMpyMeHmMs! 3CKU3a NPUCYTCTBYET KOMaHZAA
[poeepka 3aMKHymocmu v HekoTopble Apyrue.

MNosaBMAacb BO3MOXHOCTb 3amnycka KOMaHZ MPUAOXeEHWA B HECKONbKMX AOKYMeEHTax

OZHOBPEMEHHO.

KomaHnaa Annpokcumayus kpueol moxeT obpabaTtbiBaTb CPa3y HECKOILKO KPUBbIX;

yKa3blBaeMbli OOBEKT MpW HaBeAEHWM Ha HEro Kypcopa NoACBEUMBAETCS.

B komaHzae KoHmyp no 08ym KOoHMypam BBeAeHO BblAeNeHne LBeToM 0bnacty,

KOTOpas OrpaHnyeHa co3zaBaeMbiM KOHTYPOM.

2. [ononHeHa n akTyanu3npoBaHa 6a3a AaHHbIx bubanotekn Mamepuasel u
CopmameHmel.

ObLee KoNMUecTBo MaTepuanos coctasaset bonee 12500 HavmeHOBaHWIW. B TOM
ymcne:

— 1700 oTeuecTBEHHbIX MAapPOK CTafei 1 CNNaBOB;
— 2279 3apybexHbIX MapoK CTafen 1 CNNaBos.;
— 145 mapok uyryHa;

— 1270 MapoK LIBETHbIX METANN0B W CMNIABOB;

= 270 HaMEHOBAHWI NErNPYHOLLMX CMAABOB;

- 480 HauMeHOBaHWIM Macen 1 CMasok;

— 240 HavMeHOBaHWIM NakoB M KPacok,;

- 700 HanmMeHOoBaHMI Ni1acTMacg;

- 475 HanMeHOBaHUI KNEeeB;

- 1500 HavMeHOBaHW CBAPOYHbIX MaTepPNanos;
- 620 HaMeHOBaHWM NPOBOAOB W1 Kabenew;

- 580 HavMeHOBaHWI CTPOUTENBHBIX MaTEPUANOB U Ap.
baza cogepxut 46258 3k3eMnNapoB copTameHTa.
B 6a3y gobasneHbl cneayrouime LJOKYMEHTbI:

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, TOCT
32528-2013, TOCT 32872-2014, TOCT 32598-2013, TOCT 32872-2014, TOCT
32598-2013, TOCT 21007-2014, TOCT 33228-2015, FOCT 30565-98, TOCT P
56594-2015, TOCT P 54864-2016, TOCT P 56854-2016, TOCT 13236-83, TOCT
32482-2013, TOCT 11125-84, TOCT 907-72, TOCT 478-80, TOCT 14261-77, TOCT
740-76, TOCT P 56304-2014, TOCT P 52803-2007, FOCT 10127-75, TOCT 18277~
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90, FOCT 6501-82, TOCT 12765-88, TOCT 13937-86, TOCT P 56211-2014, TOCT
22234-76, TOCT 24147-80, rOCT 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, FTOCT
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, TOCT 23619-79, TOCT 20806-86, TOCT 6848-79, TOCT P 52569-
2006, TOCT 30558-98, TOCT 30559-98, TOCT 13145-67, TOCT 17147-80, TOCT
16109-70, FTOCT 18376-79, TOCT 14068-79, TOCT 30066-96, FOCT 11311-76,
FOCT 857-95, TOCT 10632-2014, TOCT 16361-87, FTOCT 19538-74, TOCT 20458-
89, TOCT 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, rOCT
4415-75, TOCT P 51761-2013, TOCT 1791-2014, TOCT 10003-90, TOCT 6722-75,
FOCT 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, TOCT 6221-90, TOCT 8463-76, TOCT 33118-2014, TOCT 21427.4-78,
rOCT 16135-70, TOCT 14361-78, TOCT 19783-74, TOCT 21427.1-83, TOCT 24626-
81, TOCT 15866-70, FOCT 9850-72, TOCT 10957-74, TOCT 10916-74, TOCT
15975-70, TOCT 6331-78, FTOCT 32870-2014, TOCT P 56249-2014, NMHCT 36-2015,
MHCT 37-2015, NMHCT 19-2015, TOCT 32826-2014, TOCT 10821-2007, TOCT
16862-71, TOCT 8655-75, TOCT 8986-82, TOCT 742-78, TOCT 596-89, TOCT P
55647-2013, TOCT 21907-76, TOCT 25823-83, TOCT 21791-76, TOCT 25823-83,
FOCT 21791-76, TOCT 7611-75, TOCT TOCT 29174-91 (MCO 8068-87), TOCT P
51999-2002, TOCT 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, TOCT 11208-82, TOCT 25820-2014, TOCT 8481-75, TOCT 23463-79,
FOCT 22982-78, TOCT 4134-2015, FOCT 4752-2012, TOCT 2-2013, TOCT P
56387-2015, TOCT 12785-87, TOCT 17293-93, TOCT 4453-74, TOCT 8595-83,
FOCT 3273-75, TOCT 2912-79, TOCT 25515-82, TOCT 20358-78, 10273-79, TOCT
9077-82, TOCT 10274-79, TOCT 23482-84, TOCT 6990-75, TOCT P 56594-2015,
FOCT 16711-84, TOCT 16711-84, TOCT 20015-88, TOCT 17432-72, TOCT 32389-
2013, TOCT 193-2015, TOCT 33131-2014, MHCT 65-2015, TOCT P 53206-2008,
FOCT 15045-78, OCT 5P.9466-88, TOCT 31622-2012, TOCT P 56358-2015, TOCT
31921-2012, TOCT 26467-85, TOCT 32730-2014, TOCT 14940-96, TOCT P 56357~
2015, TOCT P 56370-2015, TOCT P 56727-2015, TOCT P 56775-2015, TOCT
33212-2014, TOCT 7481-2013, MHCT 68-2015, MHCT 59-2015, MHCT 69-2015,
rOCT 33065-2014, TOCT 111-2014, TOCT 23671-79, TOCT 23672-79, TOCT
18834-83, TOCT 2488-79, TOCT 3677-76, NMHCT 38-2015, TOCT 26624-2016,
FOCT 22938-78, TOCT 22275-90, TOCT P 52739-2007, TOCT 6765-75, TOCT
21988-76, TOCT 4117-78, TOCT P 52035-2003, TOCT P 52036-2003, FOCT 12696~
77, TOCT 28058-2015, TOCT 28595-2015, FOCT 33591-2015, FTOCT 8904-2014,
FOCT P M3K 62004-2014, TOCT 12085-88, TOCT 2918-79, TOCT ISO 9329-4-
2013, TOCT 10277-90, MHCT 64-2015, TOCT 828-77, TOCT 1973-77, TOCT 312-
79, TOCT 1571-82, TOCT 10702-78, TOCT 246-76, TOCT 9629-81, TOCT 5789-78,
FOCT 7657-84, TOCT 9966-88, TOCT 7524-2015, TOCT 12865-67, TOCT 32803-
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2014, TOCT 33575-2015, TOCT P 54301-2011, TOCT 9419-78, TOCT 3226-93,
rOCT 2205-2016.

- B 6a3e 3ameHeHbl 1 OTKOPPEKTNPOBaHbI ciejyroume JOKYMEHTbI:

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

3. [opabotaHa bubnnotekn CmaHdapmHsle usdenus.
- B «atanor Kpenex pobasneHsbi:
— BuHTel TOCT ISO 7051-2014, TOCT I1SO 7380-1-2014, TOCT I1SO 7380-2-2014,
FOCT ISO 14579-2015, TOCT ISO 14583-2015, ISO 7380-1-2011, ISO 7380-2-2011,
DIN EN ISO 7380-1-2011, DIN EN SO 7380-2-2011, DIN EN SO 14583;
— bontel TOCT ISO 4162-2014, TOCT ISO 15071-2014, 1SO 15071-2011, TOCT
32484.3-2013, TOCT 32484.4-2013;
= Tavkm TOCT ISO 4032-2014, TOCT I1SO 4033-2014, TOCT I1SO 4034-2014, TOCT
ISO 4035-2014, TOCT ISO 4036-2014, TOCT ISO 7040-2014, TOCT I1SO 7041-2014,
FOCT ISO 7043-2014, TOCT ISO 7719-2014, TOCT ISO 7720-2014, TOCT 1SO
8673-2014, TOCT ISO 8674-2014, TOCT ISO 8675-2014, TOCT I1SO 21670-2015,
FOCT 32484.3-2013, TOCT 32484.4-2013;
— Wanbebl FTOCT 32484.5-2013, TOCT 32484.6-2013.
— B katanor Jlemasnu, y31el u KOHCMPYKMUBHbIe 31eMeHmMs! 0OaBAEHbI:
®naHubl TOCT 33259-2015, ASME B16.47-2006;
Tpy6bl FTOCT 21945-76;
[etanv kpenneHna Tpybonpososos 1 kabenen FTOCT 17020-78, TOCT 28191-89;
— Ycrpownctaa ctponosble [OCT 13716-73;
Wapwkn FTOCT 3722-2014;
Poankn FOCT 22696-2013.
- B «atanor Ssnexmpuyeckue annapamei u apmamypa 3D fobaBneHb!:

KoHTakT-aeTanu anektpuyeckme 13 61aroposHbIX MeTaan0B 1 CMAaBOB Ha MX OCHOBE
FOCT 25852-83;

3aXuMbl 3a3eMasaroLme 1 3Haku 3asemneHma FOCT 21130-75;

— HakoHeuHukn kabenbHble MeaHble TOCT 7386-80.

N3meHeHne KomnaekTa NnocTaBku

- VI3 xomMnnekTa NoctaBky UCKAHOUEHO NpuaoxeHne KoHCMpykmueHbele 31eMeHmol
ceapHelix weos (WeldedSeamConstr.rtw).
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OTnanumnsa sepcum 16.1 ot Bepcum 16

Obuwee
Tenepb npu nHctannaumm KOMIMAC-3D Ha koMNblOTep yCTaHaBAMBAETCA ApaviBep
KNrOYa annapaTtHow 3awmTel Sentitel HASP Bepcun 7.41. 31a Bepcus ApaliBepa
noaaepxveaet Windows 10.

Pabota co cneuundukauymen

Ecnn nosknroueHHbIn K 06bekTy cneumbukaumm 40KyMeHT MHOMONMCTOBOW, TO B
cneumndukaumm (B rpade MNpumedaHue) MOryT HbiTb ykadaHbl AM6O Gopmatsl 1
KONMYecTBa ANCTOB: 2xA4, 2xA3, ..., ainbo Tonbko dopmatbl: A4, A3, ... Ans Bbibopa
HY>XHOTO BapuaHTa cay>ut onuus Omobpaxame Koau4ecmeo Ucmo8 00HO20
¢dopmama B fnanore HacTponkm cTuns cneumdrkaumn. Onumsa NPUCYTCTBYET TakxXe B
AManore HaCTPOWMKM TekyLLen cneundukaumm.

MeuaTb

Buabl uepTexeri B OKHe NpeABapuTeNbHOrO MPOCMOTPa Tenepb MOryT oTobpaxaTbes
YMPOLLEHHO — rabapuTHbIMM MPAMOYTONbHNKAMUN. ITO YCKOPAET OTPUCOBKY
yepTexen Npu nepexose B NpeaBapuTeNbHbI MPOCMOTP, OCOBEHHO, ecu
KOZIMYECTBO INCTOB BEAMNKO WUAU BUZbI HACILLEHHbI.

BkatoueHve 1 HacTpowka ynpoLleHuna nponssoantca B danne KOMPAS.ini, B cekuun
[PrintPreview]. OHa MOXeT coaepkaTb crieayroLmne Kouun:

- LevelofDetailDrawingView — BkAtOUaeT/oOTKAHOUAET YNPOLLEHME BUAOB. 3HAUEHNSA
K/tova:
— 0 — ynpoLyeHne OTKNHOUEHO,
— 1 — ynpoLLeHne BKIHYEHO AN BUAOB, IKPaHHbIN pa3Mep KOTOPbIX He
NpeBbILIaeT 3HaUeHWs, yCTaHOBEHHOrO B karoye DisplaySize,

— 2 — YNpOLLeHme BKNHOUEHO AN BCEX BUAOB, HE3aBUCUMO OT UX SKPAHHOIO
pasmMepa.

- DisplaySize — 3asaeT 3HaueHMe 3KpaHHOrO pa3Mepa BMAa (B nukcensx). Buapl,
MeHbLLasa CTOPOHa rabaputa KOTOPbIX He MPEBbILWAET AAHHOIO 3HAYEHMS,
3aMeHArTCA rabapuUTHbIMK MPAMOYTOAbHUKaMW. [JMana3oH 3HaueHnn knroya: [3;
3000].

NmnopT n skcnopTt

[opaboTaHa 3anunce B dopmat pdf:

- Ecnm obbekTbl UepTexa BbIXOAAT 3a rpaHuLbl PopmaTa, TO MOXHO yKa3aTb, YeM
AOMKHa BbITb OrpaHMyeHa COOTBETCTBYOLAnA cTpaHnua pdf-gokymenTa:
rabapuTHbIM NPAMOYTONbHUKOM OBBEKTOB MW BHELLHEN pamkon aucta. [Ans
BbIbOpa HY>XHOro BapuaHTa cayxut onuma Obpesame no gpopmamy B fnanore
HacTporikun 3anucm B dopmat pdf.

- B pdf-gokymeHT Tenepb 3anncbiBatoTCa Cnedytolme CBOMCTBA MCXOAHOMO
KOMIMAC-gokymeHTa: ObosHa4veHue, HaumeHosaHue, Mamepuas, Macca, Aemop.
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Otnanumna sepcum 16 ot Bepcum 15.2

Obuwee

1. TMepepabotaHbl obyyarowme matepmansl no KOMIMAC-3D. Tenepb OHM NpeacTaBAeHbI
ABYyMA nocobmnamu:
- «A36byka KOMIMAC-3D» — paccumntaHa Ha NOab30BaTeNf, HE UMEIOLLETO UK
nmetroLero HebobLwon onbIT paboTel B KOMIMAC-3D;
- «[pwuembl paboTbl B KOMIMAC-3D» — paccumTtaHbl Ha JOCTaTOYHO yBepPEHHOe
Bnasenne KOMIAC-3D, cnocobHOCTb MOAb30BaTENS CAMOCTOATENBHO M3yYaThb
ero.

K kaxzoMy ypoky npuaararotca Gpaisbl, HEOOXOAMMbIE ANS er0 BbIMOJHEHNS, a TakxXe
barinbl ¢ 0bpasLoM pesynbTaTta ypoka.

KomaHzpl, 3anyckarowme nocobus, Haxoanatcsa B MeHto Cnpaska — A36yku u npuemsl.

2. TloaBmnacb BO3MOXHOCTb UCMO/Ib30BaHWA KOAOB AOKYyMeHTOB JTY (J/lucm
ymeepxderust) v ¥J1 (MHgdopmayuoHHo-ydocmosepsarowul ucm). TN KOAbI
HaxoAaTcs B pasgene JonosiHumesoHele koObl ananora Kodel U HQUMEHOB8AGHUS.
3amedaHue. ECan JOKYMEHT AO/IKEH UMETb ABa Koaa, Hanpumep, Cb-/1Y, 1o
paszienntens 1 BTOPOW KOZA HEOOXOANMMO BBOAUTL BPYUHYHO.

TpexmepHoe MogennpoBaHme

1. TosBmMnacb BO3MOXHOCTb BCTaBKM B COOPKY KOMMOHEHTOB, 3€PKaJbHO CUMMETPUYHBIX
MMELLMMCA MY CUMMETPUYHO PaciONOXEHHbIX OTHOCUTENIbHO MMEROLLIMXCH.

- 3epKasbHO CUMMETPUYHBIN KOMMOHEHT MOXET NPeACTaBNATb COOON:
— 3epKasibHOe UCMOJIHEHWE NCXOAHOTO, CO3A4aHHOe B daiine NCXOAHOTO,
— 3epKaibHYt0 MOJe/b B OTAEbHOM daiine,
— 3epKaNibHO OTPaXKeHHYH BCTaBKY MCXOAHOrO KOMMOHEHTA.

3epkanbHOE NCMONHEHWE U 3epKaNbHaA MOAENb MMEKOT IeBble CUCTEMbI
KOOpAMHaT.

-  CVMMMETPUYHO PacnONOXEHHbIA KOMMOHEHT NpeAcTaBaseT cOboM HOBYHO BCTABKY
MNCXOAHOrO, PACMONOXEHHYHO Tak, UTOObI OnMpejeneHHas ee Touka Uan MAOCKOCTb
Hbl1a CMMMETPUYHA COOTBETCTBYHOLLEN TOUKE/MNOCKOCTM B MCXOLHOM
KOMMOHeHTe. [1oCTyneH AONOHUTENbHbIV BapUAHT pa3meLLeHns Ana rpynn
KOMMOHEHTOB, KOTOPbIE AO/MKHbI COXPaHATb B3aMMHOE MONOXEHME.,

[na co3paHna 3epKanbHbIX M CUMMETPUYHBIX KOMMOHEHTOB CNYXUT KOMaHAa
3epkajsibHoe ompaxeHue KOMNOHeHMo8. [locne ee BbI30Ba NPOU3BOANTCA yKa3aHWe
MCXOAHbBIX KOMMOHEHTOB M MAOCKOCTM CUMMETPUK, @ Takke HacTpolka NapaMeTpoB
OTpaxeHua/pasmeLLeHmns.

3epkasibHble N CUMMETPUUHbIE KOMMOHEHTLI aBTOMaTUUeCKM CBA3bIBAOTCA C
MCXOAHBIMW conpsxeHnaMn CuMMempusi v 3asUcuMOoe NOJIoXeHuUe (A5 rpynn
KOMMOHEHTOB, COXPaHSAOLLMX B3aMMOPACTONOXEHNE).

3ameyaHue 1. 3epkanbHOe oTpaxeHne — OAMH 13 cNocoboB AobaBNEHMA
KOMMOHEHTOB B MOZE/b, MO3TOMY MOC/E ero BbIMOAHeHNA B [lepeBe mozaenn
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NoABJIAKOTCA HOBbIE KOMMOHEHTbLI N COMPAXEHNA (a He onepaunA 3€pKGﬂbHO€
ompaxxeHue KOMNOHEeHMmMos).

3ameyarue 2. Co3LaHMe 3epKasbHOrO UCMOMHEHMA MOAeNN, Npecbpa3oBaHmne
NpPaBO CUCTEMbI KOOPAMHAT B IEBYHO M HANIOXKEHWE Ha KOMMOHEHTbI COMPAXEHU
CumMmempus van 3asucumoe noJloxkeHuUe BO3IMOXHO Take BPY4YHYHO, T.e. be3 BbI30Ba
KOMaHZAbl 3epkasbHoe ompaxeHue KOMNOHeHMmMos.

2. PacwupeH dyHKLMOHaN paboTbl C IMCTOBLIMY TENAMMW.

- B komaHze Obeuyalika noaBmMaacb BO3IMOXHOCTb CErMEHTaLLMN KPUBONNHENHbIX
y4YacCTKOB KOHTYPa, T.e. 3aMeHbl MX annpOKCUMUPY LMK TOMaHbIMK. B
pe3ybTaTte Kaxabli crnb obeyaikmn 3ameHseTca Habopom crnbos. CermeHTaLms
AOCTYMHA ANS OKPYXXHOCTEW, SAANMNCOB M X Ayr. Bo3amoxeH Bbibop cnocoba
cerMeHTaLmm:

— [o kosu4ecmasy cezaMeHmMo8 — 3a,aeTca KONNMYECTBO CerMEHTOB IOMaHOW,
- [lo OnuHe ceaMeHMa — 3ajaeTcad MakCMManbHas ANMHa CerMeHTa JOMaHoOw,

= [To yeny cesameHMa — 3a4aeTca MakCMMasbHbIN LIeHTPaabHbIN YroN Ayru
CEerMeHTa,

— o nuHeliHoMy OMK/IOHeHUK0 ceaMeHma — 3a4aeTcA MakCMManbHOe pacCcToAHme
MeXJy Ayrovi CerMeHTa 1 CErMeHTOM JIOMaHOM.

Hactpoiika cermeHTaLmMmn Npom3BOAMTCS Ha BKaazke [aHenn CBOMCTB
CeameHmayus.

Kpome 3T0ro, npn nocTpoeHnn obeyaiku ¢ yKNOHOM Terepb MOXHO yKa3aTb,
Kakyto GOpMy AONKHbI MMETb aBTOMATUYECKM CO3/aBaeMble B yraax KOHTYpa
Crnbbl — LMAVHAP MK KOHYC. [lns 3TOro cneayet HaxaTb Hy>KHbIM
nepekntoyatens: C nocmosHHeIM paduycom van C nepeMeHHbIM paduycoMm B
rpynne nepekntoyatenert Tun Ha NaHenn CBOMCTB.

- [JlobaBneHa komaHAaa JluHelivyamas obeyalika — aHanor obbluHON 0beYankn, HO
He Mo OZHOMY, a MO ABYM OCHOBaHUAM. OCHOBaHWMA AOMKHbI ObITh 33/aHbl
3CKM3aMM1 NPOU3BOIBHON GOPMbI, NEXALLMMM B Pa3HbIX MIOCKOCTAX.
[lononHuTenbHasA NO CPAaBHEHMIO C 0ObIYHOM 06eYalrkor BOSMOXHOCTb —
HacTpolika pa3breHnsa NOBEPXHOCTM 0beYaiky Ha rpaHu, T.e.
cosfaHve/yaaneHne/nepemelleHve pebep Kak npy NOCTPOEHNN TMHENYaTOM
MOBEPXHOCTW.
3ameyaHue. CermeHTaums CcrmboB NMHENYATON 0beyankn He NpeayCMOTPEHaA.

- [opaboTtaHa komaHaa Caub:

— MNoaBunaacb BO3MOXHOCTb Bbibopa cnocoba noctpoenus: Ha paccmosHue, [jo
gepwiuHsl, Jlo nogepxHocmu (MpexxHWin NoOpPAAOK CO34aHna crnba
COOTBETCTBOBAJ BapwnaHTy Ha paccmosHue).

— CTano BO3MOXHbIM 33/jaHVe AAMHbI OTAENbHO ANS KaXA0M 13 BOKOBbLIX CTOPOH
nNpoaoKeHMa crnba. [Ans nepexoia K JaHHOMY BapuaHTy MOCTPOEHUS CaesdyeT
BKJILOUMTb Ha [NaHenn cBoncTB onuumio 1o 2 cmopoHam.

- [opabotaHa koMaHAa 3amelkaHue yenoe:

— Ha lMNaHenwu cBolicTB NosBmnack onumsa EQuHele napamempesl, NO3BOAAOLLASA
NPUMEHUTb TeKyLLMe NapaMeTpbl 3aMblKaHWs KO BCEM 3aMblKaeMbIM Crinbam
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(paHee cMeHa MapameTPOB 3aMblKaHWA BbIMOAHANACH A1 KaxXAoro crnba B
OTAENBHOCTN).

— B cnncok Obpabomka yana nobasneH BapvaHT Kpyeoeas. [laHHblin cnocob
0bpaboTkM NpeaycMaTpuBaeT MOCTPOEHNE KPYrI0ro OTBEPCTUA B MeCTe CTblKa
3aMblkaeMblix CrmboB. Monb3oBaTeNb MOXET 3a4aTb TOUHOE MONOXEHME
OTBEPCTUSA U €ro Anamertp.

- [losBunnacb BO3MOXHOCTb KOMMPOBAHWSA CBONCTB MeXAY OAHOTUMHbIMM
JMCTOBBIMM SNEMEHTAMU NMPU NX MOCTPOEHUW/PEAAKTUPOBAHNN. Tak, Hanpumep, B
CO3/4aBaeMblIi Crnb MOXHO CKOMMPOBATb 3HAYEHWS paanyca 1 yraa us Apyroro,
y>Xe CyLecTBytoLero, crnba. na storo cayxut kHonka Konuposeame cgolicmea Ha
MaHenn cneumanbHOro ynpasaeHus.

- B nonsx BBOAA IMHEWMHBIX U YTNOBbIX BEAVUNMH Ha [aHenn CBOMCTB Npwm
NOCTPOEHNN CTMBOB 1 OTBEPCTUI B IMCTOBOM TeJle Tenepb JOCTYMHO MEHHO
reoMeTpuy4eckoro kanbkynatopa. OHO COAEPXUT CaesyroLLne KOMaHAb!:
= MNpW BBOAE IMHENHBIX BEJNYMH:

- AnuHa pebpa,
- PaccmosHue mexdy obvekmamu,
- Juamemp,
- Paduyc,
— MNPV BBOAE YrNOBbIX BEJVNUNH:
- HanpaeneHue obvekma,
- Pacmeop dyeau,
- Mex0y d8yms obvekmamu.

Kpome TOro, B ZaHHOM MeHK NpuCyTCTBYeT KoMaHaa Konuposame ceolicmeo,
NO3BONANOLLAA NMPUCBOUTb PEAAKTUPYEMOMY MapaMeTpy Takoe Xe 3HaYeHne, Kak B
APYroM 3neMeHTe.

3. B HaCTpPOEeYHOM Ananore, NoABAAOWEMCA NMPKW COXPaHEHUN C60pKl/I Kak AeTann n npn
yaaneHnn nctopmmn NnoCTpoeHna Moaenn, noaBnMANCb Onunmn:

- Y4umeieamoe ckpbimele KOMNOHEHMbl — ynpaBaseT 06paboTKON CKPbITbIX
KOMMOHEHTOB; €CN OMNUMA OTKIKOUEHA, TO CKPbITble KOMMOHEHTbLI CYUTarOTCA
OTCYTCTBYHOLLMMMU,

- 0Ob6veduHUMb mesa u KOMNOHeHMbl 8 0OHO Mesl0 — BKNKOYaeT BapuaHT
npeobpa3oBaHmMs, NP KOTOPOM BCE Tesla N KOMMOHEHTbI, MetoLLme obume
MOBEPXHOCTW MAN 0OBbEMbI, CIMBAKOTCA B OAHO. ECn nonyyeHHoe Teno nmeet
MONIOCTW, TO OHW 3aMONHAKOTCA MaTepuanom. ECam Tena n KOMNOHEHTbI HE UMEROT
06LLMX MOBEPXHOCTEN, TO CO34aETCs TENO U3 YacTeN.

4. TMosBnnacb BO3MOXHOCTb BbICTPOro BbIOOpa KOMMOHEHTOB B COOPKE Ha OCHOBE WX
PaCroNOXeHNA OTHOCUTEILHO rabapuToB APYrX KOMMOHEHTOB. na Bbibopa
KOMMOHEHTOB MO rabapuTty HY>XHO CHavana BblAENTb KOMMOHEHTbI, ONpejensatoLme
rabapwT, a 3aTeM BbI3blBaTb KOMaHAy Bblaeants — Mo rabaputy — KOMMNOHeHTbI
BHyTpwW rabaputa 1160 Bbigennts — Mo rabaputy — KoMnoHeHTbI BHe rabapuTa.

5. B cbopke M3mMeHEH COCTaB KOHTEKCTHOrO MEHHO BblAENEHHOrO NpuMUTMBa — pebpa,
BEPLUNHbBI UAN FPaHN — NPUHaAeXalllero BCTaBke KOMMNOHeHTa. 13 MeHro
MCKJIFOUEHbI KOMaHZbl, OTHOCALLMECS K onepaummn (Pedakmuposame 3ckus,
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Pedakmuposame UCxXoOHbIl 2/1eMeHm W ip.), @ BKIHOUEHbl KOMaH/bl, OTHOCALLMECS K
KOMMOHeHTy (Pasmecmume KoMnoHeHm, ViaMeHuUme mun 3azpy3ku v ap.). lNpu 3Tom
KOMaHZbl AEMCTBYHOT Ha KOMMOHEHT NEPBOro YPOBHSA (HECMOTPS Ha TO, YTO
BblJ€/IEHHbIN MPUMUTUB MOXKET NPUHAANEXaTb KOMMOHEHTY 60/ee HU3KOTO YPOBHS).
TakvM 06pa3oM, B OKHE MOZENN Tenepb MOXHO BbIMONHATL NPAKTUYECKN Te Xe
AEeNCTBMS C KOMMOHEHTaMM NePBOro YPOBHS, YTo 1 B [lepeBe NoCTpoeHus. ITo AenaeT
bonee ynobHowm paboTty ¢ 6onblMMU cOOpKamMu.

6. CsowctBa Obo3HayveHue, HaumeHosaHue, ABmop v apyrue (T.e. CBOWCTBA,
BK/IFOYAEMbIE B OTYET) CTasn AOCTYMHbI AN M3MeHeHusa B okHe Ceolicmea Ans Mosaenu
B LLe/IOM (KOpHEBOro 3nemeHTa [lepeBa) 1 KOMMNOHEHTOB, B TOM UMC/ie BCTAaB/IEHHbIX
n3 bubnanotek. bbanMoTeUHbIE KOMMOHEHTBI MOTYT TakXXe UMETb Apyrme AOCTYNHble
ANA pefakTnpoBaHua B okHe Ceolicmea napamMeTpsbl (eCan 3T0 NpesyCMOTPEHO
BNBANOTEKON).

UepueHmne. OdpopmneHme ueprexken

1. TMosasunack komaHaa KoHu4eckas Kpueas, no3BONAKOLLAA CTPOUTb KOHMYeCKMe
KpVIBblE MyTEM YKa3aHWA KOHEYHbIX ToUek T1 v T2, KacaTeslbHbIX B HUX M TOYKM Ha
KpVBOW NnMbHo Ko3ddumLmeHTa. KacatenbHble MOryT BbiTb 3a4aHbl yKa3aHWEM TOUKM UX
nepeceyeHnsa — B 3TOM C/ly4ae OHU CTPOATCA KakK MpAMble, MPOXOAALLME Yepes
yKa3aHHYH TOuUKy M Toukm T1 1 T2. Takke Toukm T1 1 T2 MOoryT BbITb yKa3aHbl Ha
CyLLeCTBYHOLLMX OOBbEKTax — B 3TOM C/ly4yae KacaTelbHOW K KOHWYEeCKOW KPUBOW
CTaHOBWTCA KacaTeNbHas K 0ObekTy B yKa3aHHOW TOuKe.

2. [pw co3paHnn B yepTexe acCoLMATUBHOIO BUAA MOAENV, ABNAIOLLENCA 3epKaibHbIM
VCNONHEHNEM APYTOW, y>XKe CMPOELMPOBAHHOW B 3TOT YepTeEX MOAENN, K BUAAM
A,006aBAA0TCA HAAMUCKU CNeAYHOLLEro COAEPXKaHUS:

- A4 BUAA NCXOAHOTO UCNOMHEHNA: «[0bo3HaYeHne NCXOAHOTO NCMONHEHWA]»,

- ANA BUAA 3epPKaNbHOrO UCNONHEHMA: «[0B03HaUYeHne 3epkanbHOro MCMOAHEHNA] —
3epkanbHoe oTpaxeHue. OcTanbHoe — cM. [0603HauYeHVe NCXOAHOTO
NCMONHEHUSA]».

Hannune Takmx Hagnucen — tpeboBaHWe cTaHzapTa. MNonb3oBaTtens MoxeT
BK/IFOUNTb/OTKAFOUNTD MX CO3LaHME N HACTPOUTL MX COAEP>XKaHWe Ha Bkiaske Hadnuce

Ananora, Bbi3biBaeMoro komaHaon Cepsuc — lNapamempel... — Tekywjul yepmex —
lNapamempeol dokymeHma — Bud (ans HOBbIX AokyMeHTOB — Cepsuc —
lNapamempel... — Hoeble dokymeHmsl — pagpuyeckuli dokymeHm — [lapamempebi

dokymeHma — Bud).

3. [loABnnacb BO3IMOXHOCTb 334aHNA ANMHbI MPOAOIKEHNA PA3MEPHBIX JVHWNIA
Pa3MepOoB: B AMaNor HaCTPOMKM NapaMeTPOB OTPMCOBKM pa3mMepoB A0HaBNeHO nose
861X00 pasMepPHbIX JUHUU 30 8bIHOCHYIO.

PaboTa c TekcTom

1. TlosBMNacb BO3MOXHOCTb CO34aHMSA 3ePKasbHO OTPaXXEHHOro TekCTa B rpaduyeckmx
LOKYMeHTax M 3cku3ax. [na 3Toro cy>xut onuma 3epkasbHoe ompaxeHue Ha BKnajke
PazmeweHue MaHenn CBOWCTB NPW CO3AAHUMN HAAMMCH.
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YnpaBneHune BUAOM TEKCTa NP BbINOJHEHWUM KOMaHAbl CUMMempus NPOU3BOANTCA C
MOMOLLIbIO ONLMKN 3epkaieHO ompasume mekcmel. [py BKAKOUYEHHOM OMUMK TEKCTbI
3epKasibHO OTPaXaroTCs, MPU OTKAFOUEHHOM — COXPaHAKOT BUA.

2. Terlepb MO>XHO HaCTPOUTb KOJIMYECTBO M PaCMONIOXEHNE XapaKTEePHbIX TOYEK AS1A
nepemMeLLeHna HaanncK (0OTobpaxaroTCs NPu ee BblAENEHNN) B rpadunyeckom
AOKYMEHTE 1 3CKN3E. ,ﬂ,OCTyI’IHO TpW BapwnaHTa, B TOM 4Yncsie C pacrnosoXeHnem To4HeK
MO yrnam u B cepesmHax CTOPOH rabapuTHOro NpsMOyrofbHKKa HaanucK. Hactpoika
BbINMOJIHAETCA B AManore, Bbi3biBaeMoM komaHaon Cepsuc —llapamempel —
Cucmema — lpagbuyeckuli pedakmop — XapakmepHsie moyku.

MeuaTb

1. Tenepb Ans neyat MHOTONNCTOBOrO AOKYMEHTA U3 IMaBHOrO OKHa (T.e. Yyepes Auanor
[leuame OokymeHma, 6e3 Bxoza B NpeABapuTebHbIA MPOCMOTP) AOCTAaTOUHO, YTOObI
JINCTbI UMeNV OAMHAKOBbIV pa3mep. PaHee TpeboBanach Takke OAMHaKOBas
opueHTauums.

2. B pexvme npeaBaputenbHOro NpocMoTpa nepes neyatbio NosaBMaack KOMaHAa
Macwmab no evideneHHbIM iUcMam. Nocne ee BbI30Ba BblAENEHHbIE ANCTDI
0TODOpPaXKaroTCA MONHOCTBIO B MakCMMabHO BO3MOXHOM MacLuTabe.

3. [1pv aBTONOArOHKE SNCTbI JOKYMEHTOB TeNepb MOryT aBTOMaTU4YeCKM NOBOPaAUMBATLHCA
Ha 90°, ecnn 3TO HEOBXOAMMO ANS BbINOAHEHWA MOATOHKW, T.€. ONTUMM3ALINN
pa3MeLLeHna LJOKYMEHTOB Ha bymare. PaHee aBTOMOArOHKa BbIMOAHANACH ANLLb 33
CUYET M3MEHeHNs MacluTaba INCTOB.

4, Terlepb nocjsie BbIMOJHEHNA B NpeaBapUTENIbHOM MPOCMOTPE OI'IepaLI'I/IVI,
N3IMEHAOWNMX KOTMYECTBO CTPAHWLL, nedvaTn, Ha 3KpaHe OTO6pa)KaI'OTCFI HE BCE JINCThI,
KaK paHblle, a Te Xe, 4TO BbINn BMAHbI Ha MOMEHT 3arnyCka onepauunin.

Pa6oTa co cneuundukauymen

1. Tenepb npw OTKPLITUKM crieumdrKaLm He MPOU3BOANTCA ee aBTOMaTUYeCcKas
aKTyanmsauma, a nLlb BbINOJAHAETCA NPOBEPKa COOTBETCTBUA MeXAy cnelyndukamen
M NOAKNOUEHHBIMU K HEW fOKyMeHTaMu. Ecin obHapy>XeHOo paccornacoBaHue, TO
cneundrKauma oTobpaxaeTca nepe"epkHyTON NyHKTUPHBIMU TVHUAMMW U BblAAETCA
3aMnpocC Ha nepectpoeHue creumdurkalmn. Noab3osaTenb MOXET:

- loatBepanTb NepecTpoeHne — CBA3aHHble CO cneumdurKaLmen Yeptexu u
cbopKK, KOTOPbIE Ha AaHHbIA MOMEHT He aKTyaslbHbl, MepecTpanBaroTCca, Nocae
Yero JaHHble 13 HUX NepesaroTca B cneundunkamio.

— OTKa3aTbCa OT MepecTpoeHna — HU CneunduKaLms, HU NOAKIOUEHHbIE K HEN
AOKYMEHTbI HE M3MEHAROTCA; CneunduKaLIMa OCTaeTCa nepeyepkHyTom, HO 3TO He
MeLlaeT ee peAakTMPOBaHMIO U neyatu. MNpn HeobxoaMMOCTH cneundrkaumio
MO>HO MepPecTpounTb NMO3Xe — C MOMOLLIbIO KOMaHAbl Bud — lNepecmpoume.

3anpoc Ha nepecTpoeHme cneuudrkaLmm MoXeT NOABAATLCA HE TOJIbKO Mpu

OTKPbITUM CReundukaLmm, HO 1 Npu paboTe C HeW, e B MOAKNFOUYEHHbIX

AOKYMEHTax NMPOM30LLV U3MEHeHMA, TpebyroLLme nepesayun B cneumdukaumio.

2. [lobaBneHbl HAaCTPOWKY, YNPaBASAOLLME aBTOMATUYECKMM OBHOBAEHNEM U
COXpaHeHneM AOKYMEHTOB, MOAKAOUEHHbIX K crneundukaumm. JaHHble HacTpOrKum
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Npou3BoAATCS Ha Bkaazke Cucmema obLLEro HaCTPOEYHOrO AManora, B pasgene
Pedakmop cneyugukayuli — Napamempel 06HoeeHUss OOKyMeHmo8. STOT pa3aen
COAEPXUT ABE ONLMM (MO YMOAYAHMNIO BKIHOYUEHDI):

— [lpu nepecmpoeruu cneyugbukayuu coxpaHsame nNoOK/I04YeHHble OOKyMeHMbI,
OMKpbIMble 8 «C1IeNOM» peXXuMe — eCW BKIOYEHa, TO MOAKNHOUEHHbIE K
cneundmKaLMmn LOKYMEHTbI, KOTOPbIe NpW ee NepecTpPoeHnn Bbian OTKPbITHI B
«CNenoM» pexnme v nepecTpoeHbl, 3anmcbIBatOTCA Ha AUCK HEMEANEHHO 1
6e3yC/I0BHO, @ eC/n OTK/IOYEHA, TO 3TU AOKYMEHTbI 3aMnMCbiBAkOTCA TObKO Nocne
COXpaHeHus cneumdmnkaLm 1 He 3aMnCbIBarOTCA B ClyYae 3aKpbITUS
cneundukaummn 6e3 coxpaHeHus.

- [lpu coxpaHeHuu cneyugbukayuu nepedasame 0aHHele 8 NOOK/IHOHEHHbIe
0OKyMeHMbl — eCV BK/IKOUEHA, TO NMPW COXPaHEHWUM cneundukaLmm
NPOV3BOAMTCS aBTOMaTMUecKas nepeada JaHHbIX U3 Hee B MOAK/IHOYEHHble
AOKYMEHTbI, €CIN OTKIKOUEHa, TO nepesava He NPOU3BOANTCA HU NMPU COXPaHEHUM
cneumdukaLmmy, H1 Npu BbI3oBe KOMaHAbl CUHXPOHU3AYUS.

3. [loABunacb BO3IMOXHOCTb COPTUPOBKM OOBEKTOB B pa3genax cneundurkaumm bonee
4YeMm Mo OZAHOW KOJOHKe. [Nosb30BaTeb MOXET 3a4aTb CMUCOK KOJNOHOK, MO KOTOPbIM
MPOW3BOANTCA COPTUPOBKA, U TUM COPTUPOBKM B KaxaoW 13 Hux. CopTrposka no
KOJIOHKaM BbIMOJHAETCA B TOM MOPAJKE, B KOTOPOM OHW MepeuncieHbl B CrMcke.
[laHHaa HacTpoika NPon3BOAMTCA Ha HOBOW Bknaake Copmuposka Lvanora
peAakTMPOBaHUA CTUAA pasaena cneumdurKaLmm. 3Ta BKaajka CoAePXUT ONumIo
Obvekmel 8 pasdene copmuposame (nepeHeceHa C BKaakn Hacmpoliku) v cnmncok
KOJIOHOK C yKa3aHWeM TUMOB COPTUPOBKMW.

4. [loABnnacb BO3IMOXHOCTb YNpPaBaeHNa NOPAAKOM COPTUPOBKM OOBEKTOB
cneundukaumm no koay B pasaene JokymeHmayud. Ana 31oro B nognanky \Sys
rNaBHOW Nanku cnctembl gobasneH Gan GRAPHIC.KDSP, coaepxallimin nepeyeHb
KOAOB AOKYMEHTOB B TOM MOPAZKE, B KOTOPOM OHW AO/MKHbI C1eA0BaTh B pasjene
ZokymeHmayus cornacHo ctaHzapty. dopmat daina TeKCTOBbIN, T.€., OTPeAaKTMPOBaB
AaHHbIM darn, Noib3oBaTelb MOXET U3MEHUTb YMONYATENIbHYHO COPTUPOBKY,
Hanpumep, B Cly4ae UCMONb30BaHNA HeCTaHAAPTHOro Koza. PaHee copTnpoBka Mo
KOAY NPOW3BOAMNACE COrNAcHO MNOPAAKY ciefoBaHuA KoAoB B panne GRAPHIC.KDS.

MpunoxeHus
1. [JopabotaHa 6ubanoteka CepsucHsie UHCMpPYMEHM®bI.

- [obaeneHa komaHzaa Cumeosel 800416 kpugol. OHa NO3BONSET PACMNONOXUTb
BBE/leHHble CMMBOIbI (OHW AOMKHbI ObITh pa3jeneHsl Npobenamm) BAONb
yKa3aHHOM KpunBoW. JocTynHbl creaytolme HacTPOMKM:

— BbIOOP yyacTka KprBOW,

3afaHne CMeLEeHNA — PacCTOAHNA MEXAy KpVIBOVI M CMMBOJ1aMW,

BbIOOp HanpaBneHns,

BbIOOP OpUEHTAUMN — KaXAbIA CUMBOJ NOZA ONpPeAeNeHHbIM YTI0M K
KacaTeNbHOW B COOTBETCTBYHOLLLEN TOUKE KPMBOW MM BCE CUMBOJbI MO OAHUM U
TEM e YI/IOM K TOPU30HTaN.
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- [1pn nocTpoeHnn oTBEPCTUSA, CBA3AHHOIO C KPMBOW, MOABMAACE BO3MOXHOCTb
3a4,aHNA yrna Hak1oHa OCK OTBEPCTUA K TOPU3OHTaNN (paHee CBA3aHHOe C KPUBOW
OTBEPCTME pacnoaaranocs N0 HOpManu K Hen). [lns BBOAa 3HaYeHMA yraa Ha
MaHenb cBONCTB L06aBNEHO NONe Y20/, a ANA BO3BPaTa K OpUEHTaLMN OTBEPCTUA
no HopManun K kpueon — onums o Hopmanu.

2. [opabotaHa bubnmoteka CmaHoapmHele uzdenus.

- TosBunacb BO3MOXHOCTb BCTABAATb B YEPTEX KOHCTPYKTUBHbIE 31€MEHTbI C
pa3mepamu.

- B katanor Kpenex pobaBneHbi:

— Mpy>xwHbl FTOCT 13766-86, FTOCT 13767-86, TOCT 13768-86, TOCT 13769-86,
FOCT 13770-86, TOCT 13771-86, FTOCT 13772-86, TOCT 13773-86, TOCT 13774-86,
FOCT 13775-86, TOCT 13776-86.

- B karanor Jlemanu, y3ael U KOHCMpPYKMUBHbIE 3/1eMeHMb! 06aBNEHbI:

- ®naHubl ASME B 16.5,

- OutnHrn Tpybonposogos ASME B 16.9,

- OuntnHrn ASME B 16.11,

= OnaHupbl TOCT P 54432-2011,

— Mpoxknagku TOCT P 53561-2009, TOCT P 52376-2005.

3. B npwnoxenue Pacno3sHasaHue 3D-moleseli fo6aBeHbl KOMaHAbI, MO3BONANOLLME
nepes pacno3HaBaHWEM MOAENN YAaNNTb HEKOTOPbIE ee 31eMEHTbI (Hanpumep,
dackn, ckpyrneHns, Meakue oTBepCTua):

- YOaneHue epaHeli — CnyxuT AnA yAaNeHNs NPOU3BOJbHbIX rpaHel. MNepes
BbI30BOM KOMaHAbl HEOOXOAMMO BbIAENNTb OAHY WM HECKOBKO CMEXHbIX FPaHEen.

- YOaneHue MesiKux 31eMeHmo8 — CNyXXWT AN aBTOMaTUYeCKOro novcka u
yAaNeHua Menknx sneMeHToB. MenKuM CUMTaEeTCA SNEMEHT, pa3Mep KOTOPOro He
npeBbILLaeT 3alaHHbI NPY HAaCTPOMKe MPUNOXKEHWA (B NPOLLEHTax OT AMaroHanu
rabapuTtHOro napannenenunesa Moaenu).

Ecav yaaneHve yactn Moaenu, coaepKallen ykasaHHble rpaHmn, UM HanAEeHHbIX

MEeIKVX 3N1eMeHTOB H6e3 HapyLUeHMA LeNOCTHOCTM MOAEM BO3MOXHO (T.e.

npuaexatime rpaHy MoryT 6biTb MOANDULMPOBAHBI Tak, UTOObLI TeJ0 OCTaBaaOCh

Lle/IbIM), TO OHW YA3NAOTCA.

OcHOBHOE Ha3HaueHve KoMaHA YoaseHue epaHell 1 YOaneHue MesKux a31eMeHmo8 —

YMpOLLEeHNe reoMeTpuin MOAENV ANA NOCAEAYHOWEro Pacno3HaBaHMA AN aHanm3a ¢

MOMOLLbHO PaCcyYeTHbIX MPOrPamMM.

4. [lononHeHa 1 akTyanusnpoBaHa H6a3a AaHHbix bubanotekn Mamepuanel u
CopmameHmeil.

- Obuee konmyecTBO MaTepuranos coctasaset bonee 10800 HavMeHOBaHW. B Tom
ynchne:

— 1470 oTeyeCcTBEHHbIX MapPOK CTasiei 1 CNNaBOB;

— 2393 3apybexkHble MapKku CTanen 1 CnaaBos;

— 145 mapok uyryHa;

— 1145 MapoK LIBETHbIX METaIOB W CrJ1aBOB;

— 263 HaMeHOBaHMA NervpyroLLMX CNAaBOB;
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— 449 mapok Macen 1 CMaszok;

— 225 MapoK NakoB 1 Kpacok;

- 602 mapku nnacTMacg;

- 474 mapkn knees;

= 1400 HanMeHOBaHWIM CBAapPOYHbIX MaTepManos;

- 612 HanmMeHOBaHM MPOBOAOB M Kabenew;

— 346 HaMMeHOBaHWM CTPOUTEbHBIX MaTEPUANOB;

- 132 BMAa ranbBaHUYECKMX MOKPbITUN;

= 196 HanMeHOBaHWI KOMMO3ULMOHHbIX MaTepPManoB.
- [lpoun3BeseHa 3aMeHa yCTapeBLUMX AOKYMEHTOB:

— nokymeHT FOCT 1050-88 [NpokaT copToBOM KannbpoBaHHbIN, CO CReLmanbHOM
OTAENKOW NOBEPXHOCTM M3 YINePOANCTON KaYeCTBEHHOW KOHCTPYKLMOHHOM
ctanu. ObLpme TexHMUeckne ycnoBma 3aMeHeH gokymeHtom FOCT 1050-2013
MeTannonpoayKkumsa 13 HenernpoBaHHbIX KOHCTPYKLIMOHHbIX KaYeCTBEHHbIX W
cneumancHbix ctaner. ObLine TexHNYecKne yCnoBms;

— pokymeHT FOCT 19281-89 lMpokaT 13 cTanu NOBbILLEHHOW NPOYHOCTM 3aMEHEH
nokymeHToM [OCT 19281-2014 lMpokaT NOBbILLEHHOW NPOYHOCTU (NPY 3aMeHe
AOKyMeHTa f0baBneHo 48 HaMMEHOBaHMIA MaTePUaNoB).

— B 6a3sy gaHHbix 106aBNEHbl HOBblE JOKYMEHTbI U MaTepuanbl, TpeboBaHna K

KOTOPbIM PernameHT1pyroTca UMK, ITO CAeayroLme JOKYMEHTbI:

- [TOCT 28378-89 Matepuanbl KOHCTPYKLMOHHbIE MOPOLLKOBbIE Ha OCHOBE
xenesa. Mapku (36 HaMMeHOBaHWM MaTepuanos);

- [OCT 26802-86 Matepuanbl aHTUGPUKLIMOHHbBIE MOPOLLKOBbIE Ha OCHOBE
xenesa. Mapku (33 HauMeHOBaHMA MaTepranos);

- FOCT 1415-93 ®eppocnanumin. TexHuueckme TpeboBaHMsA 1 YCIOBKUA MOCTaBKM
(21 HaMeHOBaHWe MaTepuanos);

- [OCT 4756-91 ®eppocmankomapraHel,. TexHnueckmne TpeboBaHNS 1 YCIOBUS
noctaeku (18 HaMmMeHOBaHMIM MaTeEPNANOB);

- FOCT 4757-91 ®eppoxpom. TexHmnueckme TpeboBaHWA 1 YCIOBMA MOCTaBKM
(42 HauMeHOBaHWA MaTepuasnos).

MmnopT u 3kcnopTt

1. B amanor Hactpowkun uteHua dannos ¢opmata DXF nam DWG Ha Bknaaky JaHHsele
pobasneHa onuma MpaHuysl 8u0o8eIx 3KpaHoe no 2abapumam. Ecnn oHa BkArOUeEHa, TO
dopmMa BMAOBbIX 3KPAHOB MMMOPTUPYEMOrO AOKYMEHTA YNpoLLaeTcs A0 rabaputHbIX
MPAMOYrONIbHNKOB. B pe3ysbTate, eciv BUAOBbIE 3KPaHbl HE MPAMOYTObHbI, B
KOMTMMAC-a0KyMeHTe MOryT 0Ka3aTbCA «AuLLIHME» 0ObeKTbl, He OTObpaxaBLIMecs B
NCXOAHOM JOKYMEHTE M3-3a TOrO, YTO HAaXOAMNNCH 3a NpesenaMu BUAOBbIX IKPAHOB.
Mpw OTKAOUEHHOW OMLMK GOpPMa BUAOBBIX 3KPAHOB He ynpoLlaeTcs, Ho obpaboTka
AOKYMEHTa MOXeT 3aHMMaTb bosbLiee BpeMs.

2. Tenepb BO3MOXeEH nmnopT ¢annos Parasolid go 25-on Bepcnn popmara
BK/IFOUNTENBHO.

3. WcknroueHa Bo3moxHoCTb 3anncn KOMIAC-gokymeHToB B dopmat WMF.
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Otnanumnsa sepcum 15.2 ot Bepcmu 15.1

Obuwee

[na peannzaumm tpeboBaHnin FTOCT 2.503-2013, BbinyweHHoro B3amen [OCT 2.503-
90, B 6UbanoTekn ohopmaenuin graphic.lyt v vector.lyt BkaroueHsl obopMaeHUs Ans
rpaduueckoro 1 TeKkCTOBOro AOKYMEHTOB M3sewjeH. 06 usmeHeH. [epsoiti aucm. F[OCT
2.503-2013 @1 v M3sewyeH. 06 uameHeH. [Moca. aucmel. FTOCT 2.503-2013 1.
lpumedarue. OdopmneHnsa ana n3BeLLeHU 06 N3MeHEeHMAX, COOTBETCTBYHOLLME
FOCT 2.503-90, octaBneHbl B ykazaHHbIX brubamoTekax odopmMaeHUi.

TpexmepHoe MoaenMpoBaHue

MosBMAaCh BO3MOXHOCTb HACTPOWKM 3anmMcy Mogenen B bopmat getanv (*m3d). Ans
OTKPbITUA HAaCTPOEYHOrO Ananora cneayet Bbi3BaTb KOMaHay CoxpaHumes ¢
napamempamu, KoTopas NoABAAETCA B MeHtO kHonkn CoxpaHume fvianora
coxpaHeHus, ecm B cnmcke Tun daina BoibpaHa ctpoka KOMIMNAC-Jemanu (*m3d).

B Amnanore HaCTPOMKM COXPaAHEHWS B A€Talb MOXHO BKAOUMNTL/OTKAOUNT
COXpaHEHWNEe MacChbl U LIeHTPa Mace, yaaneHne Nctopmm NocTpoeHus, npeobpasoBaHme
KOMMOHEHTOB B Te/la WU [ieTaNn-3aroTOBKM.

Takon xe AVanor NoABNAAETCA NMOodJie Bbi3OBa KOMaHAbl yaaneHna NCTopni
NnoCTPpoeEHNA MOAEN.

UepueHnune. OdpopmneHme ueprexken

1. JInHelHble 1 yrnoBble pa3mepb! Tenepb NPOCTaBASHOTCA B OAHOM U3 ABYX PEXMMOB: B
pexunme yKasaHus ToUek AN B pexxmme ykasaHus 06bekToB. s nepekntoueHns
pexunma cny>xunt kHonka Belbop 6a308020 0b6vekma Ha NaHenn cneymansHoro
ynpasaeHus. Mo yMoAYaHUIO IMHEVHbIE Pa3Mepbl CO3AOTCSA B PEXMME YKa3aHWs
TOYEK, UTO MO3BO/AET YKa3blBaTb TOUKM MPUBA3KM Pa3Mepa, a Yr10Bble — B pexXmnme
yKa3aHusa OTPe3KOB, YTO MO3BOJSAET YKa3blBaTb CTOPOHbI yria.

2. Cnucok PasmeweHue mekcma, NO3BONAOLLMIA BbIOpPaTbh BapuaHT PacnonoXeHs
pPa3MepHOWN HaAMUCK, NepeHeceH ¢ Bkaaku lNapamempel NaHenn CBOMNCTB Ha BKAAKY
Pasmep.

[lo6aBneH HOBbIM BapWaHT pa3MeLLLeHNs TeKCTa, MO3BONSAHOLMIA PACTONOXMUTb
HaAMMCb NOHLIM CNOCOBOM — MO CcepeanHe/CHaPYXKM BbIHOCHBIX NHWNA,
MPOW3BONIBHO MK Ha Nosike — 6e3 ABHOro Bbibopa BapuaHTa 13 cnncka. Cnocob
pa3MeLLeHna onpeaenaeTcs CUCTEMON MO MONOXEHNIO HAAMMUCK, KOTOPOe
MOAb30BaTE/b 334a€T MbILWbIO B OKHE JOKYMEHTa Mpy NpOCTaHOBKE pa3mMepa. IToT
HOBbI BapyaHT Ha3BaH Aémomamu4yeckoe pasmeujeHue.

MNpexHu BapnaHT Aemomamu4deckoe pasmeujeHue (NpesHa3HauYeHHbIN AN
pa3MeLLeHMa HaAMUCK NocepenHe MeXAY BbIHOCHBIMU TNHUAMUW UAN CHAPY>XW OT
HVX) NepenmeHoBaH B PUKCUpOBaHHOe pazmeujeHue.

HoBbIli BapmaHT pa3meLLleHns TekCcTa 4OCTyMNeH BO BCEX pa3Mepax,
NpeayCcMaTpMBaOLLMX HAaCTPOMKY MONOXKEHNSA HAAMNCHK, KPOME IMHEMHOTO LIeMHOrO,
JIMHEHOTO W YTNIOBOrO C O6PbIBOM 1 PaAnanbHOrO C M310OMOM.
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3. TpwuBsaska K cepeanHe KpMBOM Tenepb OCYLLECTBASETCA C MOMOLLbHO MPUBA3KM
CepeduHa (paHee 215 3TOrO MCMoOb30Banach Npuesska bauwxadliwas moyka).

NmnopT n akcnopt

YCOBepLUEHCTBOBAH 3KCMOPT AOKyMeHTOB B dopmat PDF.

- [lapameTpbl pa3HeceHus, eciv OHM 3aAaHbl B COOPOYHOW MOAENN, NepeaaroTca B
pdf-dain. Mpn npocmoTpe Takoro darina B Adobe Reader ynpasneHue
pa3HeCceHneM NPomn3BOANTCA C MOMOLLBIO 31EMEHTA A8 MPOCMOTPa aHMMaL MK Ha
naHenn 3D-MHCTPYMEHTOB.

- B awanore Hactponkn 3anmcu B dopmat PDF noasunack onuma CoxpaHume
Hacmpoliku. Ecnn OHa BKAFOUEHa, TO MapaMeTpbl, YCTaHOB/IEHHbIE A8 3anmcK
TeKyLLLero JoKyMeHTa, ByayT MCNOb30BaTbCA ANA 3aMUCK BCEX MOCAEAYOLLMNX
AOKYMEHTOB. [pn coxpaHerun cneundukaLmm, rpadpnyeckmx 1 TeKCTOBbIX
[OKYMEHTOB B HAaCTPOEYHOM AManore npucyTcTByeT Takxe KHomnka duiemp,
NO3BONAOLLAA HACTPOUTb GUALTPbI BbIBOAA.

MpunoxxeHusn

1. Tepepabotano npunoxenne KOMIMAC-3awyuma; HOBOW BEPCUN MPUAOXKEHNS
NPWUCBOEH HOMep 3.
- [pwunoxeHne nepermeHoBaHo B CucmemMy 3aujumel 0OKyMeHmos.
— VI3meHeH MexaHun3M 3awuThl, B cBA3M ¢ Yem ¢ KOMIAC-3D V16 moxet

MCMONb30BaTLCA TONbKO TPETbA BEPCUA NMPUIOXKEHNS.

- [obaBneHa BO3MOXHOCTb 3aLLMTbl TEXHONOTMYECKNX COOPOK.
2. [opabotaHo npunoxerHue CepeucHble UHCMpyMeHMmMbl.
- [obaBneHbl KOMaHAbI:

— [Modobue ob6vekma — No3BONSAET MOCTPOUTL SKBUAMCTAHTY YKa3aHHOW KPUBOW;
BO3MOXHO CO3/aHne OAHOW 3KBUAMCTAHTbl — C BbIOPAHHOM CTOPOHbI OT
obbekTa UanM AByx — C 0benx CTOPOH.

— HapyxHas pe3bba — no3BonseT co3faTb B AOKYMEHTE M300paxkeHWe CTePXKHS
3aZlaHHOTO AnamMeTpa ¢ pe3bbori (BMA CBEPXY); BO3MOXHO MOCTPOEHME
CTaHAAPTHOW 1 HeCTaHZaPTHOW pe3bb, a Takke BbIOOP CTUAEN TNHUIA,

— lMepecmpoumb omeepcmus u U306paxeHus pe3bb — No3BONAET BOCCTAHOBUTb
B3aVMMHOE NOJOXEHWNE KPUBOM M CBA3AHHBIX C HEW M306paKeHMn OTBEPCTUIN U
pe3bb. CBA3b CO34aeTCA NyTEM YKa3aHWA KPUBOW NPW CO3A4aHNN OTBEPCTUI U
pe3bb; NnepecTtpoeHmne TpebyeTcs, ecnn B pesybTate pefakTMpPOBaHWA
M3MEHWNOCh NONOXeHWe, GOpMa UKW pa3Mep KPUBOW.

— KomaHzbl moBopoTa 06BbEKTOB — MO3BOAAKOT MOBOPAUMBATL OTAE/bHbIe
06bekTbl M rpynnbl Ha 90° nan 180°; LeHTPOM NOBOPOTa ABAAETCA LLEHTP
rabapuTHOro NPAMOYroibHMKa ObbeKTa AN rPynnbl OO BEKTOB.

— KomaHzbl 3epkanbHOro oTpaxeHns 06bekTOB — MO3BOAAOT OTPaXxaTb
OTAe/bHble 0OBEKTbI U FPYMMbl OTHOCUTEIbHO BEPTUKAAbHOW UK
rOpPW30HTaNbHOWM 0CeBOM AMHUKN. OceBas NPOXOAUT Yepes LIeHTP rabapmutHoro
NPAMOYroNbHMKa 06beKTa UAN rpynmbl OOBEKTOB.
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— KomaHzabl BblpaBHWBaHNS 0OBbEKTOB — MO3BOAOT BbIPOBHATL MO 3aZaHHOM
TOUKE Kpas MW LLeHTPbl rabapUTHbIX MPAMOYrONbHUKOB YKa3aHHbIX 0ObeKTOB
NMBO COBMECTUTb LIEHTPbI 3TUX NMPSAMOYTONbHUKOB.

- VIHCTpymeHTanbHaa naHenb 6ubanoTtekn Tenepb BKIOYAET B cebd caeaytoLme
nanenv: MHcmpymeHmel, Onepayuu ¢ koHmypamu, Omeepcmus u pe3ubel,
losopom obvekmos, BoipasHugaHue 06vbekmos. [py noakoueHHoN 6ubanoTeke
ee naHeb aBTOMaTMYeCKM NMOKa3bIBAETCA, eC/IM TN JOKYMEHTa npesnonaraeT
NPVYMeHEHME KOMaHZ bubanoTtekn (HanpuMep, YepTex) 1 CKPbIBaeTCs B
MNPOTUBHOM CNyyae (HanpuMep, MOAEND).

3. [opabotaHa 6ubanoteka CmaHoapmHsie M3denus.

- [lobaBneHa BO3IMOXHOCTb Mpeobpa3oBaHUs MMEROLLMXCS B JOKYMEHTE OOBEKTOB
KoHcTpykTopckon 6ubanoTtekn B 06bekTbl brbanotekn CTanHaapTHble M3aenns.
[1nsi 3TOrO HY>KHO ABOMHBIM LLEAYKOM MO 0OBEeKTY 3anyCTUTb AMANOT ero
peAakTMPOBAHMA U MOCAE BHECEHUSA U3MEHEHNI (MK 6e3 HUX) 3aKpbITb Ananor
kHonkou [pumeHume. MNpeobpazoBaHme OCTYNHO A8 OOBEKTOB, BCTABAEHHbIX U3
KoHcTpykTopckon 6ubanotekn, BxoamsLuenn B coctas KOMIMAC-3D Bepcumn 9 nan
b6onee No3aHEN; HEKOTOPbIE 0OBbEKTLI MPeobpa3oBaTb HEBO3MOXHO — B 3TUX
Clyyasnx BblAAETCA COODLLEHME.

— [losiBunacb BO3MOXHOCTb UCMOMNb30BaHMUSA XapaKTePHbIX TOYEK AN U3MEHEHUS
pa3mepoB KpenexHblx nsgenun B rpacdpmyecknx KOMIMAC-gokymeHTax.

— B kaTtanor KoHcmpykmueHbie anemeHmsbI obasneHbl otBepctua ASME B1.1.
— B «atanor Kpenex pobasneHbi:

- bontel ISO 15072, TOCT 7787-81, TOCT P NCO 8765-2013, TOCT P MCO 4016-
2013, TOCT P NCO 4014-2013, TOCT P NCO 15072-2013, TOCT P 55739-2013;

= BuHTbl ISO 12474, TOCT P NCO 4026-2013, TOCT P NCO 4027-2013, TOCT P
NCO 4028-2013, TOCT P NCO 4029-2013, TOCT P NCO 4766-2013, TOCT P NCO
1580-2013, FTOCT P NCO 1207-2013, TOCT P ICO 2010-2013, TOCT P ICO 7047-
2013, TOCT P NCO 7046-1-2013, TOCT P LCO 2009-2013, TOCT P NCO 4762-
2012, TOCT P NCO 7045-2013, TOCT P NCO 7046-2-2013, TOCT P NCO 7048-
2013, TOCT P NCO 14580-2012, TOCT P MCO 14584-2012, TOCT P ICO 12474-
2012, TOCT P 55742-2013, TOCT P NCO 14585-2012, FTOCT P MCO 14586-2012,
FOCT P ICO 14587-2012, TOCT P NCO 1479-2013, TOCT P NCO 1481-2013, TOCT
P NCO 1482-2013, TOCT P NCO 1483-2013, TOCT P NCO 10509-2013, TOCT P
NCO 7049-2012, TOCT P NCO 7050-2012, TOCT P NCO 4018-2013, TOCT P NCO
4017-2013, TOCT P NCO 8676-2013;

- lankn TOCT P MICO 4161-2013;

- Mpodpunun TOCT 8239-89, TOCT 8240-97, TOCT 8509-93, TOCT 8510-86, FOCT
19771-93, TOCT 19772-93.

Omuau4us eepcuu 15.1 om eepcuu 15

Obuiee

1. TloABMANCH HOBblE CUCTEMHbIE CBOWCTBA AOKYMEHTOB: 3HAK HEYKA3aHHOU
wepoxosamocmu v llapamemp HeyKasaHHOU wepoxoeamocmu.
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2. Hactpoeunbii ananor lNapamempei pe3vbbel nepemelleH 13 pasaena Pedakmop
MoOesieli B HOBbIN pa3aen Obwjue 015 O0KyMeHmMOos.

3. B rpaduueckmnx fOKyMEHTaxX 1 MOAENAX Tenepb MOXHO YNpaBafTb OTOOpaxeHnem
Aonycka (T. e. BKNKYaTb/OTKNOUaTb ero nokas 6e3 notepu 3HaueHu OTKIOHEHNI) B
Pa3MepHbIX HaAMMCAX YTNOBOrO pa3Mepa Tak Xe, Kak B pa3MepHbIX Hagmmcax
JMHENHbIX Pa3MepOoB.

4. B OKHEe noarotosku AaHHbIX A8 OTYETa NOABUACA 3HAUOK — NHANKATOP peXnma.

TpexmepHoe moaenmpoBaHume

1. JopaboTaH dyHKLMOHAN MacCMBOB.

- Bo Bcex maccuBax, Kpome 3epkanbHOroO M MaccuBa Mo obpasLly, Tenepb MOXHO
yKa3bIBaTb AN KONMPOBaHWA MPOU3BObHbIN Habop 06bEKTOB (paHee 3TO HbiNo
[AOCTYMHO AnLWb B MaccmBe no Tabanue). Ana nepexosa K GOpMUPOBaHMIO
NPOV3BOILHOTO Habopa KONMMpPYyeMbIX 0OBEKTOB CNYXXMUT NepekatoyaTeb
lpousgosibHeIl B rpynne Tun Ha MNaHenn CBOMCTB.

[laHHbIA cnocob co3aaHnsa MacCcMBa NPeAnoaaraeT BbINOJHEHME ANS KaXA0rO
3K3eMnaspa Tex Xe NOCTPOEHNI, YTO U AN NCXOAHOro obbekTa (06beKTOB),
MO3TOMY A/111 KOMMPOBAHMA AOIKEH ObITh YKa3aH He TONbKO 0ObEKT, KOMuK
KOTOpOro TpebyeTcs NoAyUYnTb, HO U €r0 UCXOAHbIE OOBEKTBI.

Mpw NOCTPOEHNM MacCrBa MPOM3BObHbIX OOBEKTOB MOXHO M3MEHUTH 3HAYEHMA
MepeMeHHbIX A1 3K3eMnAsapoB, baarogaps yemy Konum ByayT UMeTb MapameTpbl,
OT/IMYHbIE OT OpUrMHana.

Kpome TOro, npu KonnpoBaHWM NPOM3BOJbHbBIX 06 EKTOB €CTb BO3SMOXHOCTb
ynpaeaeHua 06aacTbto MPUMEHEHNA onepaLmy, T. €. NONb30BaTe/lb MOXET yka3aTb
TeNa M KOMMOHEHTbI, KOTOpble ByayT MOAMPULIMPOBAHbI B pe3yabTaTe CO34aHnA
MaccvBa. Hanpumep, npy KONMPOBaHMM OTBEPCTUA MOXHO BblbpaTh Tena,
MaTepuan KoTopbIX AOMKEH ObiTb yAaNneH B pe3ynbTate NOCTPOEHMA KOMWiA
OTBEPCTUA.

- B T1abavue nameHaeMbix nepemMeHHbIX 3K3eMNAAPOB MacChBa NOABUAACh
BO3MOXHOCTb MEHATb MecTaMu cTonbubl. na nepemelteHna ctonbua cneayet
«MnepeTaLLmTb» ero 3aroN0BOK MbILLbIO B HYy>XHOE MeCTO.

2. [opaboTaH npouecc BCTaBKM KOMMOHEHTa B MOAEb.

- Ha lNaHenn cneupnanbHOro ynpasaeHns Noasmaach KHomnka M3MeHumse noJioxeHue
CK koMnoHeHMa, KOTOpas CNyXUT A9 BPEMEHHOTO (40 3aBepLUEeHNa npoLecca
BCTaBKM) M3MEHEHWNSA MONOXEHWA TEKYLLEN CUCTEMbI KOOPAMHAT BCTaBNAEMOrO
KOMMOHEHTA. TO MO3BOJIAET pPa3MeLLaTb KOMMOHEHT B cOOpke, MCMONb3yA B
kayecTBe 6a3bl He Kakyro-IMbo 13 ero CCTeM KOOPAMHAT, a HOBYH), MPOW3BOJIbHO
3aZlaHHY0, CMCTEMY KOOPAMHAT.

— Ha lMaHenwn ceowcTB noasuaack onuma CoxpaHame nosoxeHue, NO3BONAOLLAA
yKazaTb, TpebyeTca M COXPaHATb MONOXEHWE BCTABASEMOrO KOMMOHEHTA NOCae
CMEHbl CUCTEMbI KOOPAMHAT COOPKM, OTHOCUTENBHO KOTOPOM NMPON3BOAUTCA
BCTaBka. Onuma AOCTyNHa, eCan B TekyLlen cOopKe ecTb I0KaNbHble CUCTEMbI
KoopAuHaT.
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- B npouecce BCTaBkK CTaqn AOCTYMHblI KOMaHAbl nNepemMelerna 1 noBOpPOTa
KOMMOHEHTa.

- EcmBO BpeMA BCTaBKN B MOJE€/Ib KOMIMOHEHTAa BK/IFOYEH PEXKMM CEYEHNA MOLENN,
TO BCTaBASIEMbI KOMMOHEHT TENEPb HE OTCEKAETCA NMJIOCKOCTAMM CEUHEHNA.

3. TosBmAack BO3MOXHOCTb CO3aHMA B MOZAENN 0O03HAUEHNS HeyKa3aHHOM
LLIePOXOBATOCTM MOBEPXHOCTEN. BkNtoUeHMe/OTKNOUEHME OTODPAXKEHNA HEYKa3aHHON
LLIEPOXOBATOCTV NMPOM3BOANTCA KOMaHAOM Bud — HeykasaHHasA wiepoxoeamocme.
Mocne ABOMHOrO LEeNYKa MbILLb MO 3HaKy 3amyckaeTcs NpoLecc ero
peaakTMpoBaHMs, B KOTOPOM MOXHO BblbpaTh TMM 3HaKa, MapaMeTp LepOxXoBaTOCTU U
ero 3HauyeHne. O603HauUeHVe HeyKa3aHHOW LLepOX0OBaTOCTM NepeaaeTcsa U3 MOAENM B
CO3/,aHHbIV MO Hew acCoUMATUBHBIA YepTex.

4. TlosBMaacb BO3MOXHOCTb 3anpeTta peaakTmpoBaHma Ntoboro obbekta Mojenm (paHee
TaKoW 3aMpeT MOXHO ObII0 HANOXMTb NNLLb HA KOMMOHEHTbI). COOTBETCTBEHHO BCE
06beKTbl Tenepb MMErT CBOMCTBO PedakmuposaHue. YNpaBaeHune JOCTyNOM K
peAaKTMPOBaHWO 06beKTa MPON3BOAMTCA C MOMOLLbIO KOMaHZ, AOCTYMHbIX B
KOHTEKCTOM MEHHO BblAeNEHHOIO OH6beKTa M Ha MaHeNV pefakTMPOBaHNSA MOAEV, a
TaKKe MyTeEM M3MEHEHWNS 3HaUeHNs CBONCTBA PedakmuposaHue. Kpome 3HaueHwui
3anpeweHo v PaspeweHo JaHHOe CBOMCTBO MOXET MMEeTb 3HaueHune [1o ¢1oro,
O3HauaroLLlee, UTo AOCTYyN K PeAakTMPOBaHMIO OOBbEKTa 3aBUCUT OT 3HaYeHMA
CBOWCTBa PedakmupyemMocme CNOS, Ha KOTOPOM 3TOT OO BEKT HaxoAUTCS.

5. [lopaboTtaHa koMaHAa Ycn08Hoe u30bpaxeHue pe3bbsl: Tenepb Npu NOAroHke pe3bbobl
Ha NOBEPXHOCTW, K KOTOPOW MPUMbIKAeT COOCHAas C Hell KoHMYeckas nan chepundeckas
MOBEPXHOCTb (HanpuMep, pe3bba Ha cTepxxHe C Gackol/ckpyrneHrem, pesbba B
OTBEPCTUM C KOHNYECKUM JHOM W AP.) MOXHO BKJHOUUTb AOMONHUTENBHYH NOATOHKY.
OHa No3BOIAET CMECTUTb BEPXHHIOK FPaHMLYy pe3bbbl Tak, UTOObI COXpaHWAach BbiCOTa
backn/cKpyrneHns, a HUXHIOK — Tak, UToObl COXpaHmMnach AnnMHa 6a3oBoM
MOBEPXHOCTW pe3bbbl. BkatoueHme/oTkoueHne A0NONHUTENbHOW MOATOHKM
BbINOAHAETCA nepekatoyatenammn CMeweHue 1 v CmewjeHue 2 Ha NaHenn CBOMCTB
Mpv CO34aHWM UAN PeAaKTUPOBAHWM YCAOBHOIO M306paxeHns pe3bbbl.

6. YcoBeplueHCTBOBaHa HaCTPOKKa MapaMeTPOB PeXMMa CEUYEHMA: MPU CO34aHNN
HOBOTrO Lara oTCceYeHns C MCNOAb30BaHMeM cnocoba CMeweHHasa NaoCckocmes v
[ogepHymas naockocme MOXHO yKa3aTb MAOCKOCTb OAHOMO M3 NPeAblAyLLmMX Waros
OTCeYeHWd B KauecTBe NMI0CKOCTN, OTHOCUTENIbHO KOTOPOW OMNpesenseTca NoNoXeHne
MNOCKOCTM TeKyLLEero Lara.

7. VI3MeHeHbl KOMaHAbl NepeMeLLeHNs 1 MOBOPOTa KOMMOHEHTOB.

- KomaHzabl [logepHyme koMnoHeHm, [losepHyms KOMNOHEHM 80Kpye OcU,
[losepHymoe KOMNOHEeHM 80Kpy2 MoYku O6beANHEHbI B O4HY KOMaHAy —
[losepHymb koMnoHeHmM. [1oCne ee BbI30Ba MOJ/b30BaTENlb MOXET BPaLLaTh
KOMMOHEHT 0b6blUHbIM 06pa30oM (BOKPYT TOUKM rabapuUTHOro napaaienenvnesa)
WK yKa3aTb OCb/TOUKY, BOKPYT KOTOPOW TpebyeTcs BpallaTb KOMMOHEHT.

- B komaHzax lNogepHyme komnoHeHmM v [lepemecmume KOMNOHEHM KHOMKM
Bxntoyume/8eika04UMs KOHMPOAL coydapeHul v BKIYUMe/8bIKAOHYUMb peXuM
asmoconpsxxeHul nepeHeceHbl € [TaHen cneumanbHoro ynpaBaeHna Ha BKIAAKY
lNapamempel MNaHenn CBONCTB.
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8. TMosBWACA HOBbIM CMOCOO M3MEHEHMS MONOXEHNS MPOU3BOAHbIX Pa3MepPoB — MO
TpaekTopum. OCHOBHOE Ha3HaueHWe 3TOro cnocoba — nepemelLieHe pa3sMepoB
3CKM30B-CEYEHMI B OnepaLmsx BpalleHWs, BbIAaBANBaAHWSA N KMHEMATUYECKOM
(NOCTPOEHHOW C COXPaHEHMEM YI/1a HakNOHa CeUYEHWs) B MAOCKOCTb, COBMAAAtOLLYHO C
NO6bIM MPOMEXYTOUHBIM MW KOHEYHbBIM MONOXEHNEM ceveHns. s nepemMeLleHms
NPOW3BOAHOTO pa3mepa AaHHbIM CMOCOOOM HEOOXOAMMO yKa3aTb MAOCKOCTb U
TPAEKTOPUIO ABUXKEHWA pa3mepa.

9. B okHe Ceolicmea Tenepb MOXHO BblbpaTh NCMNONHEHNE KOMMOHEHTA, BCTAaBAEHHOIO B
MOZENb, a TaKXXe UCMOSHEHWE CaMON MOAENN.

10. TlosBWaacb BO3MOXHOCTb 3a4aHMs ONTUYECKMX CBOWCTB A1 CN0EB. DTN CBOWCTBA
nepeaaroTca TeM obbekTaM MOAENN, Y KOTOPbIX CBOUCTBO HasHavyeHue ysema MMeeT
3HayeHwue [o croro.

1. TMpwu co3aaHmm/pesakTMpPOBaHM TabaULbI MICMONHEHWI B YepTexe Tenepb MOXHO
BK/IFOUMTb MOAFOHKY TEKCTa CCbIIOK Ha 3Ty TabauLly B OCHOBHOM HaANUCK K pa3Mepam
AUYENKn, cogepKalllemn CCblaky.

12. B mpoueccax BCTaBKM KOMMOHEHTa B MOJE/b 1 HACTPOMKM PexmMa CEYEHMA MOAENN
NosABMAACh BO3MOXHOCTb YNPaBAeHNs pa3MepoM 3neMeHTa 6asmpoBaHus. s 31oro
CnesyeT HaxaTb KOMOUHaLWto knaBuw < Ctrl>+<Alt>+<Shift>, ycTaHOBUTb Kypcop Ha
3nemMeHTe 6a3MpoBaHNA 1 BpaLlaTb KONECO MbILW.

UepueHue. OdbopmaeHune yeptexxemn

1. [opaboTaHbl KOMaHZAbI MOCTPOEHMA TOMAHOW W KPUBBIX.

- KomaHza NURBS nepenmveHoBaHa B CnialH no nosrocam. B 3ty KomaHzy v B
komaHay JlomaHasa pobasneHa TabavLa KOOPAMHAT BEPLUMH, B KOTOPOW
OTOOPaXaroTCA KOOPAMHATLI TOUEK, 3aJjaHHbIX AN NOCTPOEHNA. BO3MOXHO uTeHme
AAHHbIX B TabavLy 13 BHeLWHero daraa 1 3anmncb KOOpAMHaT 13 Tabauvubl B dari.

- KomaHgza Kpusas besbe 3ameHeHa komaHaon CnaaliH ho moykam. MNpwn
MOCTPOEHWNW CM1ariHa Mo TOYKaM MOXHO BbIOpaTh TMM CO3aBaeMOW KPUBOIA:
NURBS-kpueas no moykam vnv besbe v ykazatb cnocob popmmnpoBaHms
napameTpoB Touek: JIuHelHsil, Mo diuHe xopdei, LieHmpocmpemume ibHeld.
Kpowme Toro, B pexxunme pefakTMpOBaHNA CO3/aHHbIX BEPLUMH MOXHO yNpaBaATh
dopMON CnnarHa B KaxXAOW BepLUMHE, 33/,aBas HanpaBaeHne 1 AAVHY BEKTOPa
NPOW3BOAHOW N 3HaUEHWNE KPUBU3HBI.

Ha o6vekt NURBS-kpugas no mo4ykam mMoryT HaknaAplBaTbCA NapamMeTpuyeckme
OrpaHnYeHums.

2. [lepepabotaH dyHKLMOHAN aBTOCOPTUPOBKM ByKBEHHbIX 0603HaueHnn. B
aBTOCOPTMPOBKE TeMepb MOTYT y4aCTBOBATb JIMHUM-BBIHOCKM U pa3mMepsbl. Kpome Toro,
CTan0 BO3MOXHO:
= MeHATb BykBbl B 0603HAaYEHMAX MPOCTON NepPecTaHOBKON 0HO3HAYEHMI B CICKe

copTUpyeMbIx 06beKTOB (paHee A1A 3TOro TpeboBanoCh OTKAKOUNTD
aBTOCOPTUPOBKY, NCMPaBUTb OYKBbI M CHOBA BKAFOUMTL aBTOCOPTMPOBKY),

— MpuvcBavBaTb Pa3HbiM 0B03HAUYEHNAM OAHY U Ty e ByKBY C COXpaHeHWeM
aBTOCOPTMPOBKMY,

—  WCK/IKOYaTb M3 aBTOCOPTUPOBKM OTAENbHble 0B03HaUeHWS.
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DTV BO3MOXHOCTW peann30BaHbl 3@ CHET UCMOAb30BaHNSA NS aBTOCOPTUPOBKN TOrO
Xe MeXaHu3Ma, YTo M AN HyMepaLun: co34aHa CUCTEMHas rpynna Hymepaumm
#Asmocopmuposka, BKIHOUEHWE B KOTOPYH OOBEKTOB O3HAYaET, UTO OHW YYacTBYHOT
B aBTOCOPTMPOBKE, T. €. NOAy4YaroT ByKBbIl, ONpeaensiemble HaCTPOMKOM rpynnbl
#Asmocopmuposka. HacTpoika 3Toi rpynnbl NO-NPeXHEMY MPOU3BOANTCA B pa3zene
Asmocopmuposka HaCcTpoeyHOoro auvanora. B ananor gobasneHsl onumm,
MO3BONAIOLLME BKAKOUATb M OTK/IHOUATh COPTUPOBKY OOBEKTOB MO YMOYAHWHO.

Mopasok paboTbl ¢ 06bekTaMm He M3MEHWUACA: ANS TOFO, YTOObI O6BEKT yYacTBOBaA B
aBTOCOPTUPOBKE, HEOHXOAMMO MPW ero Co3AaHUN AN PeLaKTUPOBAHUMN BKIHOUNTD
onuwno Aemocopmuposka Ha lNaHenn CBOMCTB. VIckatoueHne CoCTaBaAoT pa3Mepbl —
OHW f06aBnAOTCA B rpynny #A8mocopmuposka TONbKO BPYUHYHO.

3. [losBmnacb BO3MOXHOCTb aCCOLMMPOBaTb 0H603HaAUYEHWA LIEPOXOBATOCTM, Ha3bl U
JMHWUIA-BBIHOCKM (B TOM UMCae BXOAALLME B COCTaB APYrMx 0603HauYeHuI) C
BbIHOCHBIMW U1 Pa3MePHbIMM IMHUAMU Pa3MEPOB, a TakXke C OTBETBJIEHUAMN U
MONKaMW IMHNI-BBIHOCOK (pPaHee OHW acCOLMMPOBAANCH NNLLb C FEOMETPUYECKMMM
obbekTamm).

4. TloaBuaacb BO3SMOXHOCTb CO3/aHMUS TEKCTOBbIX METOK — HaAMNNCen, CBA3aHHbIX C
obbekTamMu. TekCTOBblE METKM MOTYT ObiTb 406aBAEHbI K 0O03HAUEHNIO AOMYyCKa
dopmbl, 0603HaueHMHO 6a3bl 1 3Haky LWepoxoBaTtocTn. Co3aaHne TEKCTOBOW MeTKM
npou3BoamnTCsa kKomaHaon Jobasume mekcmosyro Memky 13 KOHTEKCTHOTO MEHHO
BblAE€/1EHHOrO 00BbEKTa, YAaneHne — KOMaHAOM Yoaaume mekcmosyro Memky. o
YMOJIYaHMIO HOBas TEKCTOBAsA METKa COAEPXUT OAMH CMMBON «3Be3404Ka». [1pu
HeoHXOAMMOCTI TEKCT METKM MOXHO OTPeAaKTMPOBaTb Kak OObIYHbIV TEKCT Ha
yepTexe. Hactpoika napaMmeTpoB MeTKM (B TOM UMc/ie 3aZaHne yMONYaTeNbHOrO
TeKCTa) NPON3BOAMTCA B pa3jene Tekcmoeas Memka HacTpOeYHOro aunanora (Ha
Bknaake Hogble 0oKyMeHmMbl — NSl HOBbIX rpaduuecknx AOKYMEHTOB, Ha BKIAZKe
Tekywjuli okymMeHmM — ns TeKyLLero AoKyMeHTa).

5. TlosBraack BO3MOXHOCTb pa3MeLLeHNs BUAOB YepTexa cornacHo TpebosaHmam 1ISO
128-30 2001 (E). Ansa BbibOpa BapmaHTa pa3meLLeHMA CYXXUT rpynna OnLmi
lpoekyuoHHbIt Memod B AManore HacCTPOWKM MapamMeTPOB HOBOrO BMAA. JTa rpymnna
cosepxuT onuun: 1o nepeomy yaay vi [lo mpemeemy yeny. 10 yMOAYaHUIO BKIKOYEH
meTos 1o nep8oMy yaiy — emMy COOTBETCTBYET CXeMa pa3MeLLeHns BUAOB, NPUHATAA B
rOCT 2.305-2008.

6. KomaHza BcTaBku dparmeHTa B rpaduueckmii JOKyMeHT (Uan 3CKU3) Tenepb
NO3BONSIET BCTaBAATb GparMeHTbl 13 bmbanotek dparmeHToB (*.(fr). Ans 3TOro Hy>Ho
B AManore oTkpbITMA Gaiina, NOABAAIOLLEMCS NOCAE BbI30Ba KOMaH/bl, BbIOpaTh TMN
dainos KOMIAC-bubauomeku gpaemermos (*lfr) n ykaszatb Hy>XHyt0 BubanoTeky.
Bbibop PpparmeHTa mpon3BoamTCa Ha aHenn CBOMCTB B MpoLiecce BCTaBKM.

7. YCOBepLIEeHCTBOBaAH MPOLLECC PeAAKTUPOBAHNA IMHEMHBIX Pa3MEPOB C MOMOLLbHO
XapaKTepHbIX TOYEK: Tenepb, eI pa3MepHas HaANUCb, pa3melLleHHas BpyuHyro nan
Asmomamuyecku, HaxOAMTCA CHAPY>XWN OT BbIHOCHbIX IMHWIA, TO Ha KOHLLE pa3MepHOM
JMHWUM NOSABNAETCA XapakKTepHasa Touka, Npu NepemMeLLeHM KOTopor GopMmpyeTcs
nosaka. nnHa NMHUM-BBIHOCKM B 3TOM C/lydae paBHa Hy/Ho, T. €. MOJIKa HauYMHaAEeTCs OT
Pa3MEePHON NNHUN.
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8. Tenepb n306paxeHne, NoNyYeHHOE B pe3y/bTaTe CO34aHNA BbIHOCHOTO 3/1eMeHTa B
HeaccoLmMaTMBHOM YepTexe, CBA3aHO C UCXOAHbIM 130bpaxeHneM. Ecan ncxogHoe
n3obpaxeHve (1. e. BUA, B KOTOPOM HaxoaMTcA 0603HaueHre BIHOCHOTO 31EMEHTa)
M3MEHEHO, TO BMJ, C M3006paxeHNeM BbIHOCHOTO 31eMeHTa OTMeYaeTCa KpacHOM
«ranoykon» B [lepeBe Mozenn, a B OKHe YepTexa oTobpaxaeTca nepeyepkHyTbIM.
YT06bI NPVBECTM BEIHOCHOW 31€MEHT B COOTBETCTBME C UCXOAHBIM BUAOM, CesyeT
BbI3BaTb kKOMaHAy [lepecmpoums 13 MeHto Bud nan komanay llepecmpoume 8uo 113
KOHTEKCTHOrO MEHIO BbIHOCHOTO 31eMeHTa B [lepese uepTexa.

9. TlosBMNacb BO3MOXHOCTb OTOOPaXeHNs pamok (T. €. rabapUTHbIX MPAMOYTObHNKOB)
aKTVBHbIX BMAOB YepTexa (paHee paMky 0TObpaxanncb AnLlb AN BbIKNFOYEHHbIX U
accouMaTUBHbIX BUAOB). BKAOUeHne/OTKArOUeHWE 1 HAaCcTpOVKa NapamMeTpoB
oTObpaxeHns paMoK BMAOB MPOW3BOANTCA B AMANOre HaCTPOMKM OTPUCOBKM BUAOB.

10. B okHe Caolicmea Tenepb AOCTYMHbI BHELLHWE NEPEMEHHbIE BCTAaBAEHHbIX B LOKYMEHT
dparMeHToB.

1. Tenepb K pa3mMepHOM HaANNCK IMHENHOTO pa3Mepa, CUMMETPUYHOTO OTHOCUTENBHO
OCEBOW IMHUMK, aBTOMaTU4YeCKn fobaBnseTcs 3Hak anametpa. CUMMETPUYUHBIN
NMHENHBIN pa3mMep co34aeTca KoMmaHaon JluHeliHbIl pa3Mmep nyTeM ykasaHWsa OCeBOM
JIMHUN 1 TOYKM UK KOoMaHZAoM JluHeliHell pa3mep ¢ 06pbi8OM MyTeM yKasaHus
oTpe3ka 1 NapaanenbHoOM eMy OCEBOW NTNHUN.

PaboTta c TekcTom

1. Bo BCe Ananoru HaCTPOWMKM TEKCTa AN HOBbIX U TEKYLLErO AOKYMEHTOB (HacTpoWika
TEeKCTa TEKCTOBOTO JOKYMEHTa, TeKCTa Ha YepTexe, TeKCTa TeXHNYeCKmX TpeboBaHMI)
nobasneHa kHonka llapamempel cnucka, NO3BOAANOLLAA HACTPOWUTb HyMepaLLMto
ab3aueB. OCOBEHHOCTHHO HACTPOWKM NapaMeTPOB CKCKa ANA TEKCTA Ha YepTexe
ABNSETCA TO, YTO OHA MUCMOIb3YETCA TONbKO B HOBOM TEKCTOBOM OObeEKTE
rpaduryeckoro gokymeHTa. Ee nameHeHve npu pabote C TEKCTOM He BAMAET Ha
HaCTPOWKY AOKYMEHTa 1 Apyrme TeKCToBble 06bekTbl. B 0CTanbHbIX Cayydasx (CNUCKK B
TEKCTOBOM ZIOKYMEHTE U TEXHUYECKNX TPeOOBaHWAX) M3MEHEHME MNapaMeTPOB CNncka
Npv paboTe C TeKCTOM M3MEHSIET HAaCTPOMKY AOKYMEHTa M HaobopoT,

2. Tenepb MOXHO M3MEHATb MOPALOK CNELOBaHNA PA3Ae0B TEKCTOBOIO AOKYMEHTA,

«rnepeTackmBas» X MbILLIbIO BBEPX UM BHU3 B 1eBOM OkHe MeHezaxepa AOKyMeHTa.
dopmaT 1 opueHTauma NMCTOB NPU NepeMeLLEeHNM pa3iena COXPaHsATCS.
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Pa6oTa co cneuundpukaymamm

Ecnn cBovictBy Pasden cneyugukayuu KOMMNOHEHTa UV Tena NMPUCBOEHO 3HaYeHWe
Mamepuasel, TO B AUeinky HaumeHosaHuUe COOTBETCTBYOLLErO 0bbekTa cneundmkaLmm Tenepb
aBTOMAaTUYECKM 3aHOCMTCA 0BO3HaUYeHVe MaTepyana 3TOro KOMMOHeHTa uan Tena. Kpome
TOro, 0b03HaueHme MaTepmnana CTaHOBUTCA TakKe HaMMEHOBAHWEM KOMMOHeHTa/Tena.
AHanornyHo, ecin CBOMCTBY Pasdes cneyugukayuu MOAENN B LLENOM MPUCBOUTL 3HaUeHMe
Mamepuassl, TO 0603HauYeHVe MaTeprana MoAenn byaeT nepeAaHo B ee 06bekT
cneundvkaumm (4na cOOpKM — BO BHELLHWI OOBEKT) M B HAUMEHOBaHWe.

MmnopT u 3kcnopTt

1. YcoBepleHcTBOBaH 3kCcnopT Mozenein B dopmat STEP AP214 1 umnopt mn3 31oro
dopmara.
- Toasunacb BO3MOXHOCTb UTEHMA U 3aMUCU TEXHNYECKMX TPEBOBaHNN.

- [lpn HacTpovike 3KCNopTa MOXHO BKNKOUUTb reOMeTpuyeckoe npeacTaBieHne
TekcTa (3To 03HauaeT, uTo BykBbl ByAyT NepesaHbl HAbopaMu OTPE3KOB) M BbIbPaTb
CUCTEMY KOOPAMHAT, B KOTOPOW A0/KHa ObITb 3anmcaHa MoAenb. HeBnanmble
0OBEKTBI MPY 3aMMCK COXPAHAROT MPU3HAK «CKPbITbIN» (paHee, eCan nepesadya
CKPbITbIX O6BEKTOB OblNa BKIHOUEHA, OHW 3aMNCbIBANCh KaK BUAVMbIE).

— Tpwv HacTpoKke MMNOPTa MOXHO BKIKOUUTb CLUVBKY MOBEPXHOCTEN M 3a4aTb
TOYHOCTb CLUMBKW (MakCMMabHOE pacCcToAHME Mexay pebpamu CLUMBaeMblxX
MOBEPXHOCTEN).

2. YcoBepLueHCTBOBaH 3KCMOPT Moaenen B dopmat IGES n nmnopt ns storo dopmara.

— TlosBmACA Ananor HaCTPOWMKM 3aMmcK, B KOTOPOM MOXHO BblbpaTh 3KCMOPTUPYEMbIE
06beKTbI (Tena, NOBEPXHOCTM, KPUBbBIE, TOUKM, SCKM3bI), YKa3aTb CUCTEMY KOOPAMHAT, B
KOTOPOW OHW AOMXKHbI ObITb 3aNMCaHbl, yTOYHUTL CBeAeHMA 06 aBTope 1 opraHM3aumm,
BBECTW KOMMEeHTapwii. 11 BbI30Ba HAaCTPOEYHOrO AManora Hy>KHO BblIbpaTb KOMaHAy
CoxpaHume ¢ napamempamu v3 MmeHto kHonkn CoxpaHume npwv 3anuncu darina.

— TlosBMACA AMANOr HACTPOMKM UTEHMSA, B KOTOPOM MOXHO BblOpaTb MMNOPTUPYEMble
0b6beKThbI (Tena, NOBEPXHOCTY, KPUBbLIE, TOUKM), BKAKOUUTb MW OTKOUUTb CLUMBKY
MOBEPXHOCTEM 1 3aaTb TOUHOCTb CLUMBKM (MaKCMMabHOE pacCTOsHWe Mexay pebpamm
CLUMBAEMbIX NOBEPXHOCTEN). [1ns BbI30Ba HAaCTPOEYHOrO Amanora Hy>HO BblbpaThb
koMaHzy Omkpeime ¢ napamempamu vi3 MeHto KHomku Omkpeime Npu uteHnn danna.

3. TosBmAaca ananor HaCTPOVKKM 3annucun mogenen B dopmat STL. B 3ToM gnanore MOXHO
BbIOpaTh 3KCNOPTUPYEMble OOBEKTbI: TeENa UAN MOBEPXHOCTU, CUCTEMY KOOPAMHAT U €ANHNLLbI
J/IVIHBI, B KOTOPbIX OYAYT 3aMnCbIBaTbCS pe3yNbTaTbl TOUAHTYAALMN, @ TAK)Ke TOYHOCTb
TPUaHTyNaLmm:
= MaKCMMa/bHOE JIMHENHOE OTKNOHEHME TPEYTO/IbHbIX FPaHen OT MCXOAHOM

NOBEPXHOCTY,
— MaKCMManbHOe yrn10BOe OTKJIOHEHWE HOPManen TPeyroabHbIX TPaHeN ApPyr OT APYra,
- MakCMManbHas AnnHa pebpa TpeyroabHOM rpaHu.

4. TosBnnacb BO3MOXHOCTb AOMOAHUTENBHOW HAaCTPOWMKM 3KCMOPTa rpaduyeckmx
AokymeHToB B dopmat DXF n DWG — ¢ nomoupsto ini-parina. Pann gonxeH
Ha3bIBaTbCA dwgdxfExpAdvanced.ini v HAXOANTLCA TaM Xe, FAe KOHOUTYPaLMOHHbIN
darin bmubanotekn akcnopTa dwgdxfExp.cfg (no ymonuaHuto B nanke C:\Users\<User>\
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AppData\Roaming\As-con\Kompas3D\[gepcus]). B danine nonxHa 6biTb cekums
[Export], koTOpasd MOXeT cofep>aTb CeAyoLmMe KNHOUN:

- LinestyleBylLayer — ynpaBnseT napaMeTpoM Tun AUHUU; 3HAYEHMSA KatoYa:
= 0 — TVN ANMHWIA 3aBUCUT OT CTUAA,
- 1 — Bce anHWUn nmetrot TUN o croto (ByLayer);

— FillingAsWipeout — ynpaBnsaeT pe3yabTaToM 3KCNOpTa 3a/MBKM C LIBETOM GOHa;
3HaYeHud KoYa:

— 0 — 3anmMBKa Ceporo LBeTa,
- 1 — obbekT «mackuposka» (Wipeout);

- OneBlockFrginsert — onpepaenseT, OyaeT v B JOKYMEHTE CO3/aBaTbCA OTAeNbHOE
onpedeneHue 6aoka (Block Definition) ansa kaxzaoro u3 exoxoeHud 6aoka (Block
Reference), obpa3ytoLmxcsa B pe3yabTaTe 3KCNopTa BCTaBOK OAHOIO M TOTO Xe
bparmMeHTa; 3HaYeHUs KKoYa:

- 0 — KkaxAao0e BXoxaeHue 610Kka MMeeT COBCTBEHHOE OnpeaenerHune,

— 1— BCe BXOXAeHWs 610Ka, COOTBETCTBYHOLLME BCTaBKaM OZHOMO W TOTO Xe
dparmeHTa, metoT obLLiee onpeseneHue.

MpunoxeHus

1. [opabotaHo npunoxerue CepeucHsie UHCMPYMeHM®I.
- [obaBneHbl KOMaHAbI:

— Bcmaeka ¢gpuzyp, 3Hakos, 0603Ha4eHuUli — No3BONAET BCTABAATb B LOKYMEHT
bparmeHTbl U3 brubamnoTekn *Ifr, ykazaHHOM NONAb30OBaTENEM NPU HACTPONKe
npunoxexus. No ymonyaHuo ncnonbsyetcs bubavoteka Shapes_and._signs.lfr,
cofepxalas cnepyrolime n3obpaxeHns:

— KOHTYpbI (S-KpWBbIE, AyrK, CKODbI)

— 0603HayeHus cneumanbHbIX ONTUYECKUX MOKPLITUN,

— YC/JIOBHble 3HaKW,

— ¢durypsl (KOHyC, TOp, Nas v 4p.),

— LLeHTpOBble OTBEPCTUS,

= 3/1IEMEHTbI KUHEMATUUECKMX CXeM (KMHEMATMYeCKMe napbl, Kynauku, MydThbl,
nepezauy, NOALLUMMHUKM, TONKATENU W Ap.).

— Omeepcmue no wabsioHy — NO3BONSET BCTaBUTb B JOKYMEHT M30b6paxeHne
OTBEPCTMSA, MapameTpbl KOTOPOrO 3anuncaHbl B ykazaHHOM wwabnoHe. LLlabnoH
A0KeH BbiTb CO34aH 3apaHee B NpoLLecce NOCTPOEHMA ApYrX OTBEPCTUI.

- Aemomamudyeckoe npeobpasoeaHue 3a/1U8oK 8 wWmpuxosku (U Haobopom) —
MO3BONAET 3aMEHMUTb YKa3aHHbIe 3aMBKM LUTPUXOBKAMM C yMONYATENbHbIMM
napaMeTpamMmn 1 HaobOPOT, 3aMEHUTb LUTPUXOBKMN 3aMBKaAMM.

— [Npeobpasoearue 3aiusok 8 wmpuxoeku (U Ha0bopom) no obpasyy —
NO3BONAET 3aMEHUTb YKa3aHHbIE 3a/MBKW LUTPUXOBKAMK C MapaMeTpamy,
B3ATbIMM C y>Ke CyLLeCTBYOLLLEW B JOKYMEHTE WTPUXOBKK (0Bpa3La)  HaobopoT,
3aMeHNTb WTPUXOBKWN 3aMBKaMK C NapameTpaMmu obpastia.

— Hacmpoliku npunoxeHusi — NO3BOAAET 3a4aTb:
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— A8 KOMaHAbl Bcmaeka gpueyp, 3Hakos, 0603Ha4eHuUll — nonHoe nms daiina
6nbAMOTEKN PpParMeHTOB, pasaen bbANOTEKN 1 BCTaBASEMbIA MO YMONYAHWNIO
bparmeHr,

— ana komaHa Omeepcmue v Omeepcmue no wabioHy — NyTb K Nanke XpaHeHus
dannos WabaoHOB OTBEPCTUI.

= WHcTpyMeHTanbHada naHes b NPUaOXeHUA Tenepb aBTOMaTUYECKM MOABNAETCA Ha
3KpaHe, ecnu B JOKYMEHTE TeKYLLLEro TMna KOMaHAbl NPUAOXEHUA MOTYT
NCMOJIb30BaTbCA, M aBTOMaTUYECKM CKPbIBAETCA B MPOTUBHOM C/yYae.

- KomaHga ocHoBHoro ¢yHkumoHana KOMIMAC-3D Co3dame no obpasyy Tenepb
MOXET MCMOAb30BaTbCA AN CO34aHMA HOBbIX M300OpaxeHnin oTBepcTuiA. MNocne
BbI30Ba 3TOM KOMaHAb! M yKa3aHWA MMEIOLLErocs B JOKYMeHTe n3006paxeHus
OTBEPCTWNA 3amnyCckaeTca KOMaHAa CO3/aHnA HOBOrO OTBEPCTUA C TaKUMU Xe
napameTpamMu.

2. Cucmema pacnosHasaHus 3D-modeseli nepevmeHoBaHa B PacnosHasaHue 3D-
mooesiel.

3. Naket 6ubanotek CaapHsie wigbli nepenmeHoBaH B Kamanoz2:CeapHsie wibl.

Omuau4us seepcuu 15 om eepcuu 14 SP1

Obuwee
1. B OKHe AOKyMeHTa NOSBUANCE 3HAYKN — MHAMKATOPbI PEXMMOB.
— 3HayoK TeKkyLlero pexmnma paboTbl (3CKM3, KOHTEKCTHOE PefakTUpPOBaHME MOAENN,
peAakTMPOBaHME TeXHUYECKMX TPEOOBaHNI, peakTMPOBaHNE MaKpO3eMeHTa U
T. N.) OTOOPaxaeTca B MPaBOM BEPXHEM YIy OKHa.
LLlenyok no 3HauKy NO3BONAET BbINTU U3 pexurMa. [1oN1b30BaTeNlb MOXET N3MEHUTH
NONIOXEHME 3HauKa B OKHe. BkitoueHne/oTktoueHne oTobpaxeHnsa 3HaUKOB
PEXVMOB NPOM3BOANTCA KOMaHAOW Bud — [lokasame 3HA4YKU pexumos.
— 3Hayok AeMopexyMa 0TobpaxaeTca B MPaBOM HUXHEM yray okHa. LLlenukom no
3TOMY 3HauYKy MOXHO MOAYYNTb AMLEH3MIO Ha paboTty ¢ KOMITAC-3D. Ecam BO
BpemMA paboTbl MLEeH3MA ByaeT NOTePAHa, TO B MPAaBOM HWXHEM YI1y BO3HMKAET
3HAYOK, NpeaynpexaatoLin 0 HeOBXOAMMOCTM COXPaHEHNS AOKYMEHTOB B
TeyeHune 5 MUHyT. 1o NCTeyeHn 3TOro BPEMEHM JaHHbIV 3HAYOK 3aMeHAeTCA
3HaYKOM AeMOopexXmMmMa.

2. PaclmpeHbl BO3MOXHOCTM HAaCTPOMKM pa3MepoB B rpaduyeckmnx A0KyMeHTax u
MOAENAX, Kak HOBbIX, Tak 1 TekyLLux. BBeaeH HacTpoeuHbI ananor Jonycku no
YMOJIYAHUIO, B KOTOPOM MOXHO:

- [na rpaduyeckmnx AOKYMEHTOB W MOZAeNen — YCTaHOBUTb YMOYaTe IbHble
3HayYeHMA AOMYCKOB Pa3MepOB PasHbIX TUMOB: IMHENHBIX, YTNOBbIX,
AMameTpanbHbIX, PaananbHbIX. 3HAYEHWe AOMyCcka MOXHO 3aaTb yYKa3aHWem
KBa/sMTETa MW BBOAOM MPEAENbHbIX OTKIOHEHWI (41 YTNOBbIX Pa3MepoB —
TONbKO BBOJOM OTKJIOHEHWM).

- [na mosenein — ykasaTb TUMbl OObEKTOB, pa3mMepbl KOTOPbIX AOMXKHbI MO
YMOTYAHWNIO MMETb JOMYCKU.
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meBLLIMIiCA paHee HacTpoeyHbI avanor Jonycku u npedesbHble 3Ha4YeHUs
nepevmMeHoBaH B [lapamempel donyckoe u npedesibHbix 3HavyeHuli. OH BMecTe C
HOBbIM Ananorom Jonycku no yMOAYaHUIo BXOANT B NyHKT Jonycku u npedesibHble
3Ha@4yeHus obLLEro HaCTPOEYHOTO Anasnora.

3. B cuctemHyto brubanoteky cBOMCTB A0OaBAEHbI HOBbIE CBOWCTBA: 3aMeHumesb
mamepuana 1-10 ans 3agaHna matepmanos-3amenuntenert n [lokpeimue 1-10 ans
3aZaHnA NOKPbITMA. Ecn matepuran BeibpaH 13 bubanotekn Mamepuansl u
COpMAMeHmel, TO 3aMEHUTENN ONPEAENAOTCA aBTOMATUYECKU.

4. Tlpv BBOAE TeKCTa (B TEKCTOBOM JOKYMEHTE, B TEKCTE Ha UepTeXe, B TEXHUYECKUX
TpeboBaHMAX 1 T.M.) MOXHO BCTaBAATb HEPa3pbIBHble NPobenbl 1 geduckl. aa 3Toro
cnyxat kKomaHZabl HepaspeigHsili npoben v HepaspeigHsili degpuc B meHto Bcmaska —
Cumsosibl popmamuposaHus.

TpexmepHoe MoaenvMpoBaHue

1. Mogenb Tenepb MOXeT coAepKaTb KOMMOHOBOYHYH reOMeTpU0 — OBBEKTBI,
onpeaenstoLLne OCHOBHblE rTEOMETPUYECKME NapaMeTpbl MOAen (MecTa Kpenexa,
061aCTH, OrpaHMUMBaOLLME KOMMOHEHTLI cOopkn 1 T.M.). KOMNOHOBOYHasA reoMeTpums
NpeAcTaBaseT COBOM OANH NAN HECKOIbKO KOMMOHEHTOB — AeTanen n/uam
noACHOPOK. STV KOMMOHEHTbI MOTYT MCMOb30BATHCA NPW CO34aHNN 06BEKTOB
MOZENN (MX MOXHO MPOeLMPOBaTh B 3CKM3bl, C HUMW MOXHO CONPAraTb KOMMOHEHTbI
M T.M.), HO He yUnTbIBArOTCA B creumdurKkaLmMm 1 B OTYeTax Mo MOAENW.

KOMMOHEHTbI KOMMOHOBOUYHOW FrEOMETPUM MOXHO BCTaBAATb B MOZE/b U3 BHELLHErO
darina (c nomoubro komaHasl Onepayuu — Jobasume u3 galing —
KoMnoHoB804YHYH0 2e0Mempur0) Nnn CO3aBaTh B KOHTEKCTE (C MOMOLLbHO KOMaHZAbI
Onepayuu — Co3dames — KoMNoHOoB04HYy0 2eoMemputo). Kpome Toro, MOXHO
npeobpa3zoBaTb B KOMMNOHOBOUYHYH) rEOMETPUHO OBObIUHBIM KOMMOHEHT MEPEHOCOM B
COOTBETCTBYHOLLMI pa3gen [epeBa nocTpoeHns u — B cbOpke — CO34aTb KOMMOHEHT
KOMMOHOBOYHOM reoMeTpun 13 MMeroLLIMXCs 06bekToB (komaHaa Pedakmop —
Co3dame Oemarns).

2. B mMogenv temepb MOXHO CO3ZaBaTb KOMUKN reoOMeTpum — 0b6bekTbl 6e3 nctopuy,
KOMUpYHoLLMe reoMeTpuyeckne obbekTbl (TOUKYM, KpMBble, MOBEPXHOCTM, Tesa)
TekyLen nam apyroin mogenun. Konmpyemblie 06bekTbl MOXHO YKa3biBaTb BPYYHYHO UK
MCMOAb30BaTb KOMNEKLMN TEOMETPUN — 3apaHee NOArOTOBNEHHbIE B MOAEM TPyNMbl
reomeTpuyecknx 06beKToB. [1pn KOMMPOBaHMKM MPOM3BONBHOIO Habopa 0OHLEKTOB M3
APYron Mozenn BbIbop 0OBEKTOB NPON3BOAMTCS B CMELIMANBHOM OKHE, COAEPKaLLEM
3Ty MOAenb 1 [lepeBo ee NOCTPOEHWS.

Konuu reoMeTpum coXpaHsAoT CBA3b CO CBOMMM UCXOAHbIMY ODBbEKTamu, T. €.

M3MEHSHOTCA NPU UX M3MEHEHUW. PeaakTpoBaTh KOMMN reOMeTPUM HeNb3f, HO UX

MO>HO MCMOb30BaTh MPY MOCTPOEHMSAX, A TakKe MOANDULIMPOBATL C MOMOLLbHO

onepauuii pesakTMpoBaHUs Ten, KPUBbIX, MOBEPXHOCTEN.

3. [lpwv BCTaBke KOMMOHEHTa B MOZAENb Tenepb AOCTYMHO ABa cnocoba ero pasMeLleHns:

- [lo koopOuHaMam — NonoxeHne KOMMOHEHTa B MOAENW 3a4aeTca NyTem
yKa3aHusa NO3uLMK U OPUEHTALMN €r0 CUCTEMbI KOOPAMHAT OTHOCUTENBHO
CUCTeMbl KOOpAMHAT Mozenu. [1o3muma 3a4aeTca KOOpAMHaTaMK, a OpUeHTaums —
yrnamu diinepa. KOMNOHEHT MOXET ObITb pa3mellleH B MPOCTPAHCTBE MOAENN
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MPOM3BO/IbHO C MOMOLLBHO CMELMaNbHOIO 3N1EMEHTA YNPaBAeHWs, KOOPANHATbI U
yribl Dinepa B 3TOM Ciyyae byayT onpeseneHbl aBTOMATUYECKK; BO3SMOXEH Takxke
SIBHbIV BBOZ 3HAaYEHWI KOOPAMHAT W Yr10B.

- [lo conpsixeHUsM — NONOXeHWe KOMMOHEHTa B MOAENV 3a/aeTcA MyTeM
HaNOXEHWSA Ha HEro CONPXeHWI. MpoLecchl HANOXEHWSA COMPAXEHNIA
3anycKkaroTCs HEeMOCPEACTBEHHO 13 MpoLecca BCTaBkW. Takum obpa3om, Bce
HeobxoAVMble CONMPAXKEHNA MOXHO HaNOXUTb Ha KOMMOHEHT eLlle A0 3aBepLUeHUS
BCTaBkn. OBBEKTbI KOMMOHEHTA, YYaCTBYHOLLME B COMPSXKEHMAX, MOXHO yKa3blBaTb
Kak B OCHOBHOM OKHe MOZEeNN, Tak 1 cneLmanbHOM AOMNOAHUTENBHOM OKHE,
coZiep>KaLleM TONbKO BCTaBAAEMbIA KOMMOHEHT 1 [lepeBo ero MoCTpoeHus.

B aanbHenwem cnocob pasmelLeHns BCTaBNEHHOTO KOMMOHEHTa MOXHO U3MEHUTb,
BbI3BaB 13 KOHTEKCTHOrO MEHIO KOMMOHeHTa B [lepeBe komaHay Pasmecmume
KOMnhoHeHmM. Kpome TOro, NosoXKeHne BCTaBAEHHOTO KOMMOHEHTA MOXHO U3MEHATb
06bIYHbIM 06Pa30OM: CABMIraTh, MOBOPAYMBaTh, HaKNAAbIBATb/yAaNATb COMPAXKEHMS.

4.  KOMMOHEHT, CO34aHHbIN B KOHTEKCTE TeKyLLel MOAeNN, Tenepb aBTOMaTUYECKM
CBA3bIBAETCA C 3TOM MOAenbro conpsxkeHneM CognadeHue. ConpsixxeHne
HakNaAblBaeTCs Ha abCOMOTHYHO CUCTEMY KOOPAMHAT KOMMOHEHTA N TEKYLLYHD CUCTEMY
kKoopanHaT mogenn. ConpsaxeHve Ha mecme, paHee cO3AaBaBLLEECs NP MOCTPOEHNN
AeTann B KOHTEKCTE COOPKM, IMKBUAMPOBAHO.

5. PaCLIJVIpeHbI BO3MOXXHOCTHA pa6OTbI CO CzioAMMA.

- [oaABNANCH BO3MOXHOCTU GOPMMPOBAHNA FPynn c10eB 1 GUABTPOB COEB B
MoZaenu.

- [obasneHbl cBOMCTBa cnoes Ljgem, [NpoeyuposaHue 8 4epmex v
PedakmupoeaHue.

- Takue cBOWCTBa 06BLEKTOB MOAeNM, Kak Budumocms, HasHaveHue ysema,
PedakmupoeaHue, [poeyuposaHue 8 Hepmex MoryT UMeTb 3HaueHre 1o c¢iok.
Bbi6op 3TOro 3HaueHns CBA3bIBaeT CBOMCTBO OOBbEKTA C COOTBETCTBYHOLLUM
CBOWCTBOM CJ/10f, COAEpPXKaLLero 0bbekT, T. €. MU3MeHeHMe CBOWCTBa Ciod byaeTt
BAVATL Ha 06BbeKT. ECn e anda cBOMCTBa 06bekTa BbIOpaHO 3HaYeHMe, OTANYHOE
OT 3HayeHus 1o CIoK, TO N3MEHEHWe CBOMCTBA C/I0St Ha 3TOT OObEKT He BAUSET, U
B 06LLEM Cyyae 3HaUEHMA CBONCTB 0ObeKTa M C10A MOTYT ObITb Pa3HbIMU.

- Cnow co corctsoM [Ipoeyuposame 8 Yepmex MoryT ObiTb NepesaHbl U3 MOAENM
B UepTeX MPW CO3A4aHNN B HEM CTaHAAPTHbIX MAM MPON3BOILHOIO BMAO0B. [ns
3TOro NPV HaCcTPOKKe NapaMeTpPoB BMAa Ha [NaHenn CBOMCTB A0KEH ObITb
aKTMBeH nepekaroyatens Ciou. 3HaueHme CBOMCTBa BUOUMOCMb — CKPbLIT UK
noralleH — y CI0eB NMpW Nepejade B YepTex coxpaHseTcs. B ueptex Takxe
nepefaroTca rpynnbl v GUALTPbLI CNOEB M3 MOAenn. Ha KaxzaoMm cioe
pa3MeLLatoTCs NPOEKLMM Tex 0O bEKTOB, KOTOPbIE HAXOAATCA Ha COOTBETCTBYHOLLLEM
cnoe MoAenn. B ueptexe MOXHO M3MEHATb CBOMCTBA MOJTyUYEHHbIX U3 MOAENN
CNIOEB, MOXHO MEPEHOCUTHL MEXAY HUMW 0O6bEKTbI, HO HENb3S NMEePENMEHOBbIBATbL
AN yaanatb 31 ciov. Cor aBTOMaTMUeckn yAanaeTca nus yeprexa npu yaaneHum
COOTBETCTBYHOLLLETO C/10S1 U3 MOAENN.

- TosBunacb BO3MOXHOCTb COXPaHEHWS B MOAb30BATENbCKON OPUEHTALIMM
COCTOSHUM CNOEB, T. €. 3HAYEHWNI CBOWCTB, KOTOPbIE MMENN CNOUN MOAENMN Ha
MOMEeHT A0b6aBAeHNs 3TON opueHTaummn. [na Kaxaom CO34aBaeMOn OpUeHTaLLMM
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MOXHO BKJHOUUTb MAN OTKIKOUUTb COXPaHEHWE COCTOSHWSA CI0EB B AManore
CO3/4aHuA 1 BbIOOpa OpUeHTaL N MOAENN.

6. TosBmnace BO3MOXHOCTb BbICTPOro BbiIbOpa 06BEKTOB MOAEM HA OCHOBE WX
PaCNoNOXeHNA OTHOCUTENBHO 30HbI — HEKOTOPOTO BbIAENEHHOTO B NMPOCTPaHCTBE
Moaenu obbema. Tak, MOXHO Bbl6paTh KOMMOHEHTbLI BHYTPU AW CHApPY>XW 30HbI UK
nepecekaroLLmecs ¢ 30HOMN.

[ins co3zaHns HOBOW 30HbI CNY>XKNT KOMaHAa Pedakmop — 30Hel Modenu —
Co30ame 30Hy.

MmetoLLyrocs B MOZENN 30HY MOXKHO Pa3buTb Ha HECKObKO HOBbIX 30H. [ns 3TOro
CNYXWT KOMaHaa Pedakmop — 30Hbl MoOesiu — Pazbume 30Hy.

KHOMKM BbI30Ba KOMaHZ CO3aHunA 1 pa3bueHns 30H Mo YMOAYAHWIO HAaXOAATCA Ha
naHenv BcnoMozamesibHas 2eoMempus.

CNnCOK MMEIOLLMXCA B MOZEN 30H OTODOpaaroTcs Ha Bkaaake 3oHel Jepesa
nocTpoenuns. Ecam 3Ta BknazZka akTMBHA, TO BCEe 30HbI BUAHbI HA 3KPaHe — OHW MMeroT
BMZ, MONYNPO3PayYHbIX MHOrOrpaHHWKoB. OTOBpaXeHnem 30H MOXHO YNpaBAsTh C
nomoLbro komanz, Ckpeime v [okazame 13 KOHTEKCTHOTO MeHHO B [lepese.
[Moka3oM 30H Npw HeakTMBHOM BkAazke 30Hbl ynpaBaseT kHonka OmobpaxeHue 30H
Ha naHenn Bud. Ecnv oHa HaxaTa, TO BCe 30Hbl, KDOME CKPbITbIX, BUAHbI Ha IKpaHe.
UTOObI BbIAENNTE OOBEKTHI C MOMOLLBHO 30HbI, HYXHO BblibpaTh 30HY B [epese
MNOCTPOEHWNSA W BbI3BaTb M3 KOHTEKCTHOTO MEHHO KOMaHZAy Bbibpame éHympu 30Hel,
Bsibpame 8He 30HbI nnn Beibpame cekyujeli 30HOU.

OaHa 13 UMEOLLMXCA B MOAENM 30H ABNAETCS TEKYLLEN.

7. B rnaBHOM MeHtO nossuacs NyHKT Beideaume. OH COAEPXUNT KOMaHAb! BblAeNeHUS
06BEKTOB MO C/IOKD U MO 30He, a TakxkKe KOMaHAbl GuabTpaumm 0O bEKTOB.

8. TloaBunnacb BO3MOXHOCTb OTODPaXEHWS ceYeHna Moaenn 6e3 co3ganHmsa onepaumm.
[lna 3TOro CAyXuT CneLumranbHbli PEXnM — pexmnm ceverHnsa mogenun. OH He
OT/IMYaEeTCa OT OOLIYHOrO pexrma PaboTbl — AOCTYMHbI BCE KOMaHZAbl CO34aHNA
06bEeKTOB, peAakTMpPOBaHMA U Ap.

B Moaenn MoXeT BbITb CO34aHO HECKO/IbKO ceveHmi. Kaxzoe ceueHne npeacTaBaser
coboli pe3ynbTaT yceueHus MOAEM OAHOM NN HECKONbKMMM NAOCKOCTAMM.
Co3aaHue ceyeHmsa 3aKNH0YaEeTCA B ONpeaeeHNN NONOXEHNA CeKYLLMX NAOCKOCTEN U
HanpaBAeHNs OTCeUEHMS AN KaxXA0M U3 HUX. BOIMOXHO Takxke ceveHume
napannenennnesom uam 30HoM.

O,EI,HO M3 NMERLLIMXCA B MOJENN CeYeHn aBnsaeTcs TEKYLLNM.

Ans nepexoaa B pexunM cedeHus cayxumt kHornka CeyeHue Modenu Ha naHenv Buo.
Mocne ee HaxaTMs OTOBpaxeHWe MOZENM COOTBETCTBYET TEKYLLEMY CEUEHMHD. YTOODI
caienatb TEKYLMM APYyroe ceveHne, Hy>XHO BbibpaTb ero B MeHto kHorkun CeveHue
moodesu.

HaxaTtne kHonku CeyeHue MoOe/U B OTCYTCTBUE CEYEHNIA 3amyCKaeT NpoLecc
CO3/aH1A B MOZAENN MNEPBOro CeUEHMs.

YnpaBneHune ceyeHnsaMmM — co3aaHue, yaaneHune, nepeMmeHoBaHmne, HasHayeHme
TEKYLLMM — MPOU3BOANTCA B CNeLManbHOM AManore, Bbi3biIBAEMOM KOMaH/0M
YnpaeneHue cedeHUsAMU... 13 MeHIO KHoMkn CeveHus Modenu.
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9. [opaboTaHa onepaLmsa CKpyrieHus: NosiBMaAaCh BO3MOXHOCTb OCTaHOBKMW CKPYTrAeHWs
B MPOW3BOIbHOM MecTe cKpyraaemoro pebpa. OcTaHOBKa AOCTYMHa, eCn ANs
CKPYrneHVs ykasaHa ofHa uenouka pebep (a He HeCckonbko). MakcrManbHoe
KOJIMYECTBO TOYeK OCTaHOBKM — 2. BKItOUEeHWe OCTaHOBKM M HAaCTpOWKa ero
MapamMeTpOB MPOM3BOAMTCSA MPW CO34aHUM LN PeaakTUPOBaHUK CKPYTIEHMA Ha
Bknaake OcmaHoeka [MaHenn ceoncts. CKpyrieHme ycekaeTca NaoCKOCTbHO,
NepneHAMKYNSPHON CKpyraseMoMy pebpy B TOUKE OCTaHOBKM CKPYraAeHus. Touky
OCTaHOBKM MOXHO 3aaTb Ha pebpe NPON3BOILHO UK acCOLIMMPOBAThL C TOUYEUHbIM
06bekTOM. MOXXHO TakXXe yka3aTb MI0CKMA OOBEKT, Mepecekarowmin ckpyrnsemoe
pebpo. B 3TOM ciyyae ToUka OCTaHOBKM OMpeAenseTcs kak Touka nepeceveHns pebpa
C YKa3aHHbIM OOBEKTOM; KPOME TOTrO, MPU BKIKOUEHHOW onumn YceyeHue no obbekmy
CKpYreHve ycekaeTca NIOCKOCTbIO 0bbekTa.

10. [JopaboTaHa onepaLmsa co3aaHns YCNOBHOIO M306paxeHusa pe3bbbl.

- Tenepb Npu NOCTPOEHNN MOXHO yKa3aTb CTaHAAPT pe3bbbl 1 BbIGpaTh HY>XHble
CTaHZapTHble NapameTpbl — HOMWHaNbHbIA AnamMeTp v war. [na Bbibopa
AOCTYMHbI CTaHAAPTbI, MOAKNFOUYEHHbIE B AManore 3aZaHna napaMeTpoB pe3bobl.

- TosaBunacb BO3MOXHOCTb M3MEHEHMA GaKTUUYECKMX Pa3MEPOB CTEPXKHA MK
OTBEPCTUA ANA COOTBETCTBMA CTaHAAPTy pe3bbbl. [a 3TOro ciyxut onumsa
lNodzoHka Ha MNaHenn cBOWCTB. Ecim oHa BKAKOUEHa, TO reomeTpus 6a30BOro
obbekTa pe3bbbl aBTOMATUUECKM U3MEHAETCA Tak, YTOObI OTBeYaTb BbIBPaHHOMY
HOMWHaNBHOMY AMaMeTpy W Lwary pe3bbbl. [ocne co3gaHna pe3bbbl onepauma
[TodzoHka oTtobpaxaetcs B [lepeBe MOCTPOEHNS Kak MOAUYMHEHHbIM OOBbEKT
pe3bobl.

- TosBunacb BO3MOXHOCTb KOMMPOBAHMA B TekylLlee YCIOBHOE N30bpaxeHume
pe3bbbl NapaMeTpoB pe3bbbl-06pa3lia C NOMOLLLIO KOMaHZbl Pe3bba no obpasyy.
KHomnka BbI30Ba KOMaHZbl HaXOAMTCA Ha [MaHenn cneumanbHOro ynpasaeHums.

- PacwwmpeH cnncok ctaHAapTOB pe3bbbl, NCMOAb3yeMbIX MPWY MOCTPOEHUM
YCNOBHOTO M306paxeHns pe3bbbl 1 Kpyrnoro otsepctud. lobasneHbl cnegyroLme
CTaHAapThl:

- MeTtpunueckasn pe3bba ¢ kpynHbiM Wwarom FOCT 8724-2002 (ncnonb3yetcs No

YMOIYaHWIO),

MeTtpuueckasa pesbba ¢ menkum warom FOCT 8724-2002,

MeTpuueckas pe3bba ¢ menkum warom ISO 724 (DIN 13, BS 3643, ANSI/ASME
B1.13M) (MF),

MeTpuueckas pe3bba ¢ kpynHbiM warom ISO 724 (DIN 13, BS 3643, ANSI/ASME
B1.13M) (M),

Pe3bba ynopHas DIN 513,

Pe3bba TpybHasa umanHapudeckasa Yutsopta ISO 228 - DIN 259,

Pe3bba TpaneuengansHaa ogHo3axoaHas 1ISO 2904:1977,

Pe3bba YnTtBOpTa AtonmoBsas Mmesnkas BS 84, DIN 477 (BSF),

Pe3bba YnTtBOpTa AtonmoBsas kpynHaa BS 84, DIN 477 (BSW),

TpybHas KoHuueckasa pe3bba YntsopTa ¢ yrnom npodunsa 55 rpagycos DIN ISO
7/1 (BSPT),
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— TpybHasa KoHM4ecKas ArorMoBas pe3sbba ¢ yranom npoduns 60 rpasycos,
FOCT 6111-52,

- TpybHasa KoHM4eckas AroriMoBas pesbba ¢ yrnom npoduns 60 rpagycos ANSI B

1.20.1 (NPT).
Cnuncok cTaHZapTOB pe3bbbl AOCTYNeH B AManore 3a4aHna napameTpoB pe3bobl,
BbI3biBaeMOM komanzon Cepsuc — lNapamempel... — Cucmema — Pedakmop

modeseli — [lapamempel pe3obebi.

1. Komanaa Maccue no mabiuye tenepb N03BONAET OAHOBPEMEHHO KOMMPOBATb
06BbEKTbI Pa3HbIX TUMOB. Pasnnumna Mexay 3k3emnaapamm (B MOAOXKEHNN, pa3Mepax 1
T. N.) obecneunBaroTCa NyTeM NPUCBOEHNA HOBbIX 3HaUYEHWI NepeMeHHbIM 0O BEKTOB,
BXOAALLMX B IK3EMMAAP, T. €. MyTEM 3anoJHEHNA TabanLbl U3MEHAEMbIX NEPEMEHHbIX.
Ecan obbekT He MeeT AOCTYMHbIX A8 N3MEHEHWA MEPEMEHHDBIX NN eCn
nepemMeHHble 06bekTa OCTaBNeHbl €3 M3MeHeHMA, TO 3TOT OOBEKT COBNAAAET C
KOnMMpyembIM. Hanpumep, KOMMpyrTCA MIOCKOCTb 3CKM3a, CaM 3CKn3, 6a3npyroLLancs
Ha HeM onepaLma BblAaBAMBAHNA M TOYKa, 4O KOTOPOW MPOU3BEAEHO BblAaBANBAHME.
[yTem n3mMeHeHWs 3Ha4YeHUI NepeMeHHbIX MOXHO MOYYUTb IK3EMMNAPSI,
Pa3AnyatoLLneca NoJOXeHNEM MNOCKOCTU U 3CKM3a B HEW, Pa3mMepamm 3CKunsa u
onepauun BblAaBAMBAHNA, a TakxKe KOOPAMHATaMy OrPaHNYMBatOLLEN BblAaBVBaHME
TOUKM.

MaccmB pa3HOTUMHBIX OOBEKTOB MOXHO pa3pyLWwmnTb. B pe3ynbTate 06bekTbl,
COCTaB/IABLUME IK3EMMIAPLI MacCKBa, CTAHOBATCA CaMOCTOSTE/IbHbIMU OObeKTaMm
MoZenn. Mpw 3TOM OHW COXPaHAOT 3HaUeHWs MepeMeHHbIX, 3aZlaHHble B MacCuBe.

12. 3HauOK CMCTEMbI KOOPAMHAT B IEBOM HUXKHEM YTy OKHa MOAE/IN 3aMeHeH
3N1EMEHTOM ynpaBaeHns opueHTaumen mogenn. OH NpeacTaBaseT cobou Tpu
OPTOrOHa/IbHble OCK C OBLLIMM HaYaNoM W Ayru, nNexalme B nAoCKOCTAX,
onpegensemMblx ocaMm. Ocn coHanpasaeHbl C OCAMKM abCONMOTHOW CUCTEMDI
koopanHaT Mmogenn. OCHOBHble AeNCTBUSA, BbINOJHAEMbIE C MOMOLLbIO 31eMEHTa
ynpaBaeHusa opueHTaumen:

— Bbibop opueHTaumm, Npu KOTOPOW HanpaBaeHWe B3raa4a NeprneHAnKyaapHoO
KOOPAMHATHOW NAOCKOCTU. [J18 3TOrO HY>XXHO LLENKHYTb MbILUBbHO Ha OCK MW Ha
NNOCKOCTM. YTObBI NPY 3TOM OCb Bbl1a HanpaBaeHa OT HabtoAaTeNs, BO BpeMs
Wenuka cneayet yaepKuBaTh KnaBuLy <Shift>.

- Bbibop opwueHTaunmn U3omempus YZX. [Ina 3TOro Hy>HO LLENKHYTb MbILLbIO B
LeHTpe 31eMeHTa.

- ToBopoTt Bokpyr ock Ha 90°. [InA 3TOro Hy>XHO LWENAKHYTb MbILWbHO Ha OCH,
yAepxuBas knasuwy <Alt> nan kombuHaumto <Alt>+<Shift>.

— [loBOPOT BOKPYr OCK C LWaroMm, 3aZaHHbIM Npu HacTponke. [na 3TOro Hy>XHO
LWenkaTb MbILWbKO Ha Ayre, NNOCKOCTb KOTOPOW NepreHANKYNApHa HY>KHOW OCH,
yaepxuvsasa knasuwy <Ctrl> nan kombuHauuro < Ctrl>+<Shift> .

— [1pon3BOAbHBIV NOBOPOT BOKPYT OCK. [InA 3TOro HY>KHO NepemMeLL,atb MbilUbHO Ayry,
MNIOCKOCTb KOTOPOW NePMNeHAMKYNAAPHA HY>KHOW OCH.

Mosnb30BaTe b MOXET YBEIMUMBATD AW YMEHbLIATL Pa3Mep 31eMeHTa yrnpaBaeHus
opweHTaumen mogenu. [Ing 3Toro Hy>kHO YCTaHOBUTb KypCOp Ha 31eMeHTe 1 BpaLlaTbh
KONEeCO MbILLW, HaXaB W yAepX1Bas KOMOUHaLMIO KnaBuww <Alt>+<Ctrl>+<Shift>.
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13. [JobaBneHa BO3MOXHOCTb 3a/laHMA KOAa Npu BBOAe 0603HaYeHMs JOKyMeHTa-
mMozenu. na noafep>XKn 3NeKTPOHHOTO AOKYMeHTO0bopoTa B dhaiin KOA0B U
HanMeHOBaHMI BKAtOYeHbl Koabl M/, (SnekTpoHHasa mogens getanm) n MC
(2neKTpoHHasA Mozenb COOPOUHON eAMHULLbI).

Tenepb NpY NOAKNKOUYEHUN AOKYMEHTA-MOAENN K OOBEKTY cneundukaummn B pasaene
LlokymeHmayus ko oTobpaxaeTca B 0003HaYEeHNN AOKYMEHTA W YUNTbIBAETCA Npw
bopMMpPOBaHUM ero HaMMeHOBaHWA.

BkntoueHve/oTkoUeHE OTOBpaXeHna KOAOB B pasjene Npou3BOAUTCSA Onumen
Nokasbieame k00 OOKyMeHMa B Avanore HaCTPOMKK pasaena cneupudukaumm.
[pumeyaHue: Koa MOAENW He NepesaeTcsa B OCHOBHYHO HaJMMCb YepTexa npu
CO3/aHNM B HEM acCOLUMATMBHbIX BUAOB 3TON MOZENN.

14. [eTanb-3aroToBKa Tenepb ABAAETCA KOMMNOHEHTOM Mozenun. K Hel MpUMEeHUMBbI BCe
AENCTBMA HaZ KOMMOHEHTaMW: CABUT, MOBOPOT, CONPSAXeHMe, peAakTMpOBaHMe B OKHe
M Ha MecTe 1 Ap.

15. YcoBepLleHCTBOBaHO BpaLleHe MOAENN C MOMOLLBHO MbILLUW MW KOMaHAbI
lNosepHymb. Tenepb, ecn LeHTp rabapuTHOrO Napaaienenunesa MoAem
OKa3bIBaeTCA 3a Npesenamm 3kpaHa (06bIYHO 3TO MPOUCXOANT MPUY 3HAUNTENBHOM
yBeNMYeHUM MacluTaba oTobpaxkeHns), B KayecTBe LieHTPa BpaLLeHnsa NCcnosib3yeTca
Bavkanwan K kypcopy Touka mogenn. Koraa LeHTp rabaputHoro napannenennnesa
He BbIXOAMT 3a 3KpaH, TO BpalleHWne, Kak 1 paHbLLe, MPOUCXOANT BOKPYT 3TOTO LieHTpa.
B 3TOM ciyyae anda BpallleHns MOAenn BOKPYT BamxKanlien K Kypcopy TOUKe HY>KHO
yAEPXWBaTb HaxaTon knasuwy <Ctrl>.

B komaHze MosepHymes noasmnnacs BOSMOXHOCTb BPALLLEHWA MOAENN BOKPYT NMPSAMOW,
NepneHANKYNAPHOWM K rpaHy MPOM3BOABHOM GOPMBbI B TOUKE YKa3aHuWd, a Takke
BOKPYT MPAMOM, KacaTeNbHOW K KPUBOW MPON3BONbHOW GOPMbI B TOUKE YKa3aHMA.
®aHTOM NPAMOW, BOKPYT KOTOPOM MPOUCXOANT BPALLLEHME, MOKa3bIBAETCA Ha 3KpPaHe B
BMUAE LUTPWXOBOrO OTpe3Ka.

16. PacwmpeHbl BO3IMOXHOCTM KOMaHZAbl Pazmecmume npou3e00HbIe pasmepei.

- Pa3mepbl dacok 1 CKpyraeHnin Tenepb MOryT pasMeLLaTbcs B NH0OOM NI0CKOCTY,
nepneHANKyNapHOM NCXOAHOMY pebpy, a pa3mepbl onepaunmn YkaoH — B ntobou
MNOCKOCTW, MEPNEHANKYNAPHOW IMHUM NepeceyeHns YKIOHAEMOW rPpaHmn 1
OCHOBAHMA YK/IOHa.

- Tpwv pa3meLleHnn anameTpanbHOro pasmepa Ha NA0CKOCTY, MepneHANKYNSspHOM
ero cobCcTBeHHOW, pa3Mep NPUHMMAET BUA IMHEMHOTO (3HakK AvaMeTpa
coxpaHaeTcs).

17. Ha naHenb Tekyujee cocmosiHue 106aBNeH CMUCOK MCMOAHEHNA MOAENN, U3 KOTOPOTO
MO>HO BbIOpaTh TekyLlee NCMONHEHNE.

18. OtaenbHbIn ananor MeHeaxepa nepecyeTa ynpasgHeH. YnpasiaeHe pexxmuMom
nepecyeTa Tenepb NPOU3BOANTCA B pa3aese [lepecdem pasmepoe MeHexepa
LOKyMeHTa.

padurueckme AOKYMEHTDI

1. [opaboTaHbl KOMaHAbl CO34aHWNA TMHENHbIX PAa3MEPOB:
— [lpocmoli nuHeliHbIl pasmep:
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— MNosBnnack BO3MOXHOCTb MPOCTAaHOBKM IMHEMHOrO pa3mMepa AnameTpa
OKPY>XXHOCTW. 1N 3TOro nocne BbI30Ba KOMaHZbl CefyeT yKa3aTb OKPYXKHOCTb.
AHanorMyHbIM 06Pa3oM Ha 3AMMCE MOXHO MPOCTaBUTL Pa3Mepbl OCeN.

— YKaszaB Be OKPYXXHOCTU (MK Ayrn), MOXHO NMOCTPOUTL UV Pa3Mep MeXay mx
LeHTpaMK, Uan pasmep, BbIHOCHbIE JIMHUM KOTOPOTO KacaTesbHbl K
OKPY>KHOCTAIM (3TO 3aBMCUT OT TOTO, B KaKMX TOUKaxX OblAN yKa3aHbl OKPY>KHOCTW).
Pa3zmepHas amHua B 060mx ciyyasx napannenbHa NpaMon, COeAnNHAOLLEN
LLEeHTPbI OKPY>XHOCTEW.

- [nsa yka3zaHus obpa3meprBaemMoro otpeska 60oblie He HYy>KHO HaXmnmaTb
KHOMKY Beibpame 6a308eili 06bekm Ha [aHenu cneumansHOro ynpaBaeHus.

= JluHelHsil pasmep om ompeska 00 MOYKU:

— [lns nocTpoeHns pa3mepa MOXHO yKa3aTb ABa NnapaniebHbix oTpeska. B
pe3ynbTaTe CO34aeTcs pa3mep OT NepBOro 0Tpeska A0 OAHOW U3 BepPLUMH
BTOPOro — 3TO 3aBMCUT OT NOJIOXKEHMS Pa3Mepa OTHOCUTEIbHO BTOPOTO
oTpeska.

— [lnd noctpoeHusa pasMmepa MOXHO yKa3aTb OTPE30OK N OKPYXXHOCTb (Man ayry). B
pe3y/ibTaTe CO34aeTcA pa3Mep, O4Ha BbIHOCHAA NIMHNA KOTOPOTO ABNAETCA
NPOAOJIKEHNEM OTPE3Ka, @ BTOPAA KAaCaeTCA OKPYXXHOCTU (4yrn).

2. TosBunacb BO3MOXHOCTb MPOCTAHOBKW pa3Mepa, CUMMETPUYHOTO OTHOCUTENIbHO
OCEBOW IMHUMW. ITO MOXHO CAeNaTb C MOMOLLbHO CNEAYHOLLMX KOMAHJ;

= [lpocmol nuHeliHbIl pasmep. na co3panma pa3mepa Hy>XKHO yKa3aTb OCEBYHO
JIVHWUIO W TOUKY B Nt0HoM nocnesoBatenbHoCTU. PopMmupyeTcs pasMep, 3HaveHne
KOTOPOro paBHO Y/BOEHHOMY PaCCTOSHUIO OT OCEBOM A0 TOYKM, @ TOUKAMM
NPVBA3KN ABAAIOTCA YKa3aHHas Touka M Touka, CUMMETPUYHas el OTHOCUTENbHO
oceBoM. [TpocTaHOBKa Takoro pasmMepa B MapaMeTpUYeckom pexnmMe Aaet
CNleflytOLLMI pe3ynbTaT: TOUKa BCerja pacrnosaraeTcs Tak, YtTobbl paccTosHue oT
Hee 10 OCeBOM PaBHANOCh NONOBUHE 3HAYEHNS pa3mepa.

= JluHeliHbIl pa3mep ¢ 06pbioM. [1na co3iaHVA pa3mepa Hy>KHO yKa3aTb
napannenbHole Apyr Apyry OTPe30K W OCEBYHO B NHOOOIN NOCNeA0BATENBHOCTY.
dopmupyeTca pasmep, 3HaUeHne KOTOPOro PaBHO YABOEHHOMY PACCTOSHUIO
MeX Ay OCeBOM 1 OTpe3KOoM. [1pocTaHOBKa Takoro pasmMepa B NapaMeTpuyeckom
pexunMe JaeT CefyroLlWnin pe3yibTaT: OTPe30K BCeraa pacnoaaraeTcs Tak, Ytoobl
PaCCTOAHME MEXAY HUM 1 OCEBOM PaBHANOCh MONOBMHE 3HaYeHMA pa3mepa (ecam
Ha OTPe30K 1 OCEBYHD He ObINO HANIOXEHO OrpaHnyeHne [1apannensHoCMe, TO OHO
Hak/aa4blBaeTcs).

OCHOBHOE Ha3HauyeHMe ONMCaHHbIX pa3smMepoB — o6pa3Mep|/|BaH|/|e 0OBEKTOB,
CMMMETPUYHbBIX OTHOCUTENIbHO HeI'IOLI,Bl/I>KHOm OCK, B 3CKMN3axX.

3. [lopabotaHa komaHzaa KacamesneHbili ompe3ok Yepe3 moyKy Kpusol: Tenepb TOUKY
KaCaHMA MOXHO 33aTb ABHO, T. €. MyTEM BBOZa €€ KOOPAMHAT UK C MOMOLLbHO
NPUBA3KM (K TOUKE, MOCTPOEHHOM Ha KPUBOW, K TOUKE NepeceyeHns KpMBOM C APYrnMm
06bEeKTOM U T. 1.)

4. TNosBnnacb BO3MOXHOCTb aBTOMaTU4ECKOWN HyMepaLmy TabauvL, B rpadmryeckom
AOKYMEHTE MyTeM BKAKOUEHMA VX B Fpynnbl HyMepauuu. [na BkatoueHna
co3zaBaemol TabanLbl B rpynny Hymepauum cnesyeT BbIOpaTh Hy>XHYHO rpynny B
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cnucke Hymepayus Ha MaHenu cBolicTB. Ecam Tabamua yxxe co3zaHa, TO ee MOXHO
BKNFOUMTb B rpynny HymepaLmmn ¢ nomoLlsto kHonkn Jobasume gbideneHHslie
obvekmel B okHe Hymepayus.

5. PacwmpeHbl BOIMOXHOCTW paboTbl CO CBOMCTBAMM BCTABOK M MaKPO3/1€MEHTOB:
- (CeowctBa Obo3HaveHue, HaumeHosaHue, Macca v apyrue (1. e. CBOWCTBA,
BK/HOUYAEMbIe B OTUET) CTa/M AOCTYMHbI ANs n3MeHeHns B okHe Ceolicmea A
CnefyroLLmnx OOBEKTOB:
— BCTaBkW GparMeHToB,
— BCTaBKM BWUAO0B N3 ApYruX YepTexel,
— MaKpO3/IEMEHTbI, B TOM Yncne BUbANoTeUHble.

- TMapameTpbl 6UOBAMOTEUHBIX MaKPO31EMEHTOB (€C/IM OHU NPEAYCMOTPEHb
6nbanoTekomn) otobpaxatotca B okHe C8olicmea v MOoryT HbiTb M3MEHEHbI B 3TOM
OKHe.

— (C7ano BO3MOXHbIM KOMMPOBaHWe NapaMeTpoB U3 OAHOrO Makpo3ieMeHTa B
ApYyron (Mpw ycnoBum, 4to oba co3aaHbl OAHOM M TOM e BUHBANOTEKON) C
noMoOLLbO KOMaHAbl Konuposame ceolicmea.

— Cran BO3MOXeH NoncK BMBANOTEUHBIX MaKpPO31EMEHTOB MO MX CBOMCTBAM.

6. YacTb KHOMOK KOHTEKCTHOW NaHean bMbAMOTEUHOrO Makpo3eMeHTa MOXET ObITb
3aMeHeHa KHOMKaMK Bbi30Ba KOMaHJ, 61banoTeku (ecam 3To NpesyCcMOTPEHO
6mbanoTexkon).

TekcTOBbIM NpoLeccop

1. TeKkCTOBbIN AOKYMEHT Tenepb MOXET COAepPKaTb IMCTbI pasHbix GOPMATOB W Pa3HOW
OpWEeHTaLMN. ITO 0becneynBaeTCs CoO3LaHNeM B JOKYMEHTE pa3jenoB — rpynn
JINCTOB C OAMHaKOBbIMKU GOPMaTOM M OpMeHTaumen. YnpaBneHne passenamm —
COo3zaHue, yaanenve, NneperMeHoBaHmne pa3Aenos, 3ajaHne GopmaTa, OpMeHTaLMm 1
0POPMIEHNA NIMCTOB — MPOU3BOANTCA B MeHezxepe AoKYMeHTa. BO3IMOXHO
Ha3HayYeHWe pasHbIX OPOPMAEHUI NEPBOMY NNCTY, YETHBIM N HEYETHBIM NCTaM
pasgena.

[na co3paHva B JOKYMEHTE HOBOIO pasjena MOXHO TakXke UCMoJb30BaTb KOMaHAy
Bcmaska — Pas3peie paszdena.

Hymepaums n1nMcToB OKYMeHTa MOXET HauMHATbCS 3aHOBO B KaXAO0M pa3aefne nuim
6bITb CKBO3HOW. BO3MOXHO Takke UCKOUEHMEe pasaesoB U3 HyMepaLmu.
cnonb3oBaHWe AOMONHUTENbHbBIX IMCTOB B TEKCTOBOM IOKYMEHTE YMpPasjHeHO.

2. B wmeHto Bcmaeka pobasneHa komaHaa Paspele cmpaHuyel. PaHee HauaTb ab3all ¢

HOBOW CTPaHMLbl MOXHO ObIIO TOABKO C MOMOLLbHO KNaBUATYPHOM KOMOUHALIMK
<Ctrl>+<Enter>.

Paborta co cneundukaumen

1. TMoaBmnacb BO3IMOXHOCTb 3aMeHbl OAHMM OnMcaHneM cneumduKaLmm HeCKONbKMNX
aHaNOMMYHbIX APYr APYyry OMUCaHWN B OAHOM M TOM Xe AOKyMeHTe. Hanpumep, Takas
CUTyaLMA MOXET BO3HWKHYTb, eCv B COOPKY BCTaBAEHbI AeTanu, CO34aHHble B
Bepcmax KOMITAC-3D, cogep>kaBLUmMX pa3Hble BapmaHTbl OLAHOrO M TOrO Xe CTUA
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cneymndurkaummn. Ans obbeanHeHNs ONMUCcaHnin CayxmnT kHomnka O6vbeduHUMeb
8dpUaHMbl, KOTOPasa NOABNAETCA B AManore ynpasaeHua onvcaHnamMu cneumoukaLmm
NPV HaMYMK B JOKYMEHTE HECKONbKMX BapMaHTOB OAHOMO 1 TOrO Xe ONMnCaHns.
Mocne ee HaxaTua BCe 0OBEKTbI CNeundmKaLLMmM, UCNONb3YHOLLME 3TV BapWaHTbl, (Kak
B LOKYMEHTE-KOHTEMHEPE, TaK U B JOKYMEHTAX-UCTOUYHMKAX) MPUBOAATCA K CTUJIHO,
XpaHALWEeMyCa B TekyLLen bubanoteke ctunein.

2. B amanor HacTponku pa3gena cneundukaumm gobasneHa onuus lMokaseleame koo
dokyMeHmMa, LOCTyNHasA NPW HaCcTPOiKe Kak CTUAA cneundukaumm, Tak 1 TekyLLero
LOKyMeHTa-cneundukaummn. Onuma BKAKOYAET/OTKNKOYaET OTOBpaxeHme 1
BO3MOXHOCTb Pe/lakKTMPOBaHNA KOA0B JOKYMEHTOB B HAaCTPanMBAEMOM Pa3Aene
cneyndukaummn. B ctnax cneumburkaumm, BXOAALLMX B KOMMAEKT NOCTaBKK, ONLMA
BK/IFOUEHa TO/IbKO ANd pa3gena JokymeHmayus.

3. [pw peaakTMpoBaHnmM Hayana ba0Ka (CTPOKM C 0B6O3HAUYEHNEM NCMONHEHNS) B
rpynnoBov cneundurkaLmm no BapmaHTy A Tenepb MOXHO NMOMEHATb HE TONbKO
HOMEpP MCMONHEHMSA, HO W 3HaK, OTAENAOLWMI ero oT 6a30BOro 0H603HaUeHM .
Hanpumep, MOXHO 3aMeHUTb AedrC TOUKOW.

MmnopT u 3kcnopTt
1. [MoaBMAaCb BO3MOXHOCTW 3aMNCU U UTEHUS pa3MepoB npn akKCrnopTe Mo4enn B
dopmat STEP 1 nmnopte 13 3toro popmara.

2. TloaBmnack BO3MOXHOCTb nmnopTa ¢annos DXF n DWG, cozaaHHbix B crcteme AutoCAD
Bepcun 2013, 1 akcnopTta B 3Ty Bepcuto. [na skcnopta Bepcua 2013 ncnonbsyerca no
YMONYAHWIO.

3. Tenepb npu umnopTte rpadpumyeckmnx sokymeHTos popmatoB DXF n DWG B gokyMeHT
KOMIAC nepegarotca npamble.

4. TlosBmaacb BO3MOXHOCTb 3anucK mogeneit B dopmat PDF (C noMoLLbto KOMaHAbl
®alin — CoxpaHume Kak...).

MpuknagHble 6GUbANOTEKM
1. TMNepepabortaHa MpuknagHas 6ubanoteka KOMIMAC.

- bubnnoteka nepenmeHoBaHa B CepauUCHbIE UHCMPYMEHM®I.

— [lobaBneHbl KOMaHZAbI:

— Co30ame KOHMYyp No 08yYM KOHMYPAaM — CNYXUT AN MOCTPOEHUSA 3aMKHYTOrO
KOHTypa nyTem 06beANHEHNS, BbIUMTAHWUA AN NepeceyeHms AByX YKa3aHHbIX
KOHTYpPOB,

— Co30ame KOHMYyp no 2paHuye 061acmu — CNYXUT A8 NOCTPOEHMUA 3aMKHYTOro
KOHTYpa MO nepecekaroLLMMCA KPUBbIM, DAMXKANLLINM K YKa3aHHOM TOuKe.

- KomaHabl Madkue omeepcmus vi Pe3b60osbie omeepcmus 3aMeHeHbl KOMaHAaMM
noctpoenuns otBepctuia: [pocmoe, C 3eHkoekol, C yekoskol, C 3eHkoskol u
yekoskol, KoHu4eckoe.

- WcknroyeHbl: koMaHAa IkeuducmaHma kpueoli, rpynnbl KOMaHZ [eomempuyeckue
duaypel 1 YcnoeHele 3HAKU.

2. [opabotaHa bubnnoteka Mamepuasnel u CopmameHmel.

- baza AaHHbIX MaTepUanoB 1 COPTAMEHTOB
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- ObLee KoNMYeCTBO MaTepmranos coctasaset bonee 9500 HavMeHOBaHWI. B Tom
yucne:
— 1300 oTeuecTBEHHbIX MapOK CTaneun 1 CrnaaBoB.;
— 2393 3apybexHble MapKn CTanemn 1 CniaBos;
— 145 Mapok uyryHa;
— 9571 Mapka UBeTHbIX METaIIOB W CMIaBOB;
— 433 mMapku mMacen 1 CMasok;
— 224 MapKku 1aKoB U Kpacok;
— 521 mapka nnactmacg;
— 474 mapku Knees;
— 1267 HaMeHOBaHWI CBaPOYHbIX MaTEPUANOB;
— 611 HaumeHOoBaHWIM NPOBOAOB U kKabenew;
— 275 HanMeHOBaHWI CTPOUTENbHbBIX MaTEPMANos;
— 131 BMA ranbBaHNYeCkMX NOKPLITUN;
— 121 HauMeHOBaHVe KOMMNO3NLMOHHBIX MaTePUAOB.

- baza copepxut 6onee 47000 3k3eMNNAPOB COPTAMEHTOB.
— Bzaumogencreume c cuctemont KOMITAC-3D:
- PeannzoBaHa pabota co cneayrowmmm ceoncteamm KOMIMTAC-zokyMeHTa:
3ameHumeno Mmamepuana v Nokpsimue.
- PeannzoBaHa BO3MOXHOCTb A40baBAEHNS MaTepUanoB Npu MOMOLL OCHOBHbIX
KOMaHZ 61banotekn B 610KM ZONONHUTENBHBIX Pa3fenos cneumdrkaLmm.

3. [opabotaHa bubnnoteka CmaHOapmHele u3oenus.
— [pwn coBmecTHoM paboTte Cnpaso4vHunka n KOMIMAC-3D:

— [logBunaacb BO3MOXHOCTb KOHTEKCTHOMO peAakTMpPOBaHNA KOHCTPYKTUBHbIX
3N1eMEHTOB 13enns (C MOMOLLH KOMaHAbl Pedakmuposame Ha Mecme).

— CTano BO3MOXHbIM MPUMEHATb CTaHAAPTHbIE U3aenna B Komnac-aeTtanax
(*m3d).

— VI3mMeHeHa TEpMUHONOTMA: «DKCMOPTHbIE aTPUOYThI» NEpPenMeHOBaHbI B
«[lepesaBaeMble CBOMCTBa». BHeCeHbl COOTBETCTBYHOLLIME NONPAaBKX B
NHTepdENC N NOb30BATENbCKYH AOKYMEHTALMIO.

— B Mogensax ctaHAapTHbIX U34ennii OTKPbITa oKalbHaa cMCTEMa KOOPAMHAT,
KOTOPYH MOXHO MCMO/b30BaTb ANA HANOXEHNSA COMPAXKEHUA. DTO NO3BOASET
NPaBuMIbHO COPUEHTMPOBATb KOMMOHEHTbLI B MOAenn. ECiv paHee BCTaBNEHHbIN
B MOZeNb KOMMOHEHT 3aMeHAETCA APYTrMM KOMMOHEHTOM CPeACTBaMu
H6UBANOTEKM, TO HANNOXKEHHbIE HAa KOMMOHEHT COMPSXXEHUA COXPaHSAOTCA.

— 3HauKM Ha KHOMKAaxX MHCTPYMEHTaNIbHOW NaHenn Tenepb KOPPEKTHO
oTobpaxaroTcs B pazmepax 24x24, 32x32 v 48x48 nukcenos.

— B karanor Kpenex nobaeneHbl:

= BunTtbl DIN 561, DIN 564, DIN 653, DIN 7995, DIN 7996, DIN 7997, DIN 8243, DIN
8245, 1SO 10509, ISO 7053, ISO 7048, DIN EN ISO 7048, I1SO 14580, DIN EN ISO
14580, ISO 14584, DIN EN ISO 14584, DIN EN ISO 14585, DIN EN ISO 14586, I1SO
14587, DIN EN ISO 14587, DIN 318, TOCT P 50403-92, TOCT P 50404-92, TOCT P
50405-92, TOCT P 50406-92;
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— bostel 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,
rOCT P 52855-2007;

— lNankn DIN 2510-5, DIN 2510-6, DIN 80705, DIN EN 14218, FTOCT P 50272-92,
FOCT P 50273-92, TOCT P 50592-93, ISO 21670, DIN EN ISO 21670;

— 3aknenku DIN 7331, DIN 7338, DIN 7339, ISO 15975, DIN EN SO 15975, ISO
15976, DIN EN ISO 15976, ISO 15977, DIN EN 1SO 15977, 1SO 15978, DIN EN SO
15978, 1SO 15979, DIN EN I1SO 15979, I1SO 15980, DIN EN ISO 15980, ISO 15981,
DIN EN ISO 15981, 1ISO 15982, 1ISO 15983, DIN EN ISO 15983, DIN EN SO 15982,
ISO 15984, DIN EN 1SO 15984, ISO 16582, DIN EN [SO 16582, ISO 16583, DIN EN
ISO 16583, ISO 16584, DIN EN I1SO 16584, ISO 16585, DIN EN SO 16585, TOCT P
NCO 15973-2005, TOCT P NCO 15974-2005;

- [Mpoknazku DIN 2510-7;
— Tanpensl DIN 1478, DIN 1480;
- LWanbel TOCT P 52646-2006;
= LWnunbkn DIN 976-1, DIN 976-2, DIN 949-1, DIN 949-2, TOCT 11447-80;
- Wmndtel FTOCT P NCO 8741-93, TOCT P NCO 8742-93, TOCT P MCO 8743-93,
FOCT P NCO 8745-93, TOCT P NCO 8746-93, TOCT P NCO 8747-93.
- B katanor Jemanu, y35bl U KOHCMPYKMUEHbIe 351eMeHMmbI 0O0GaBNeHbI:
- MNoawmnuukm FTOCT 20531-75, TOCT 24850-81, TOCT 3635-78;

— Brynkn FTOCT 24208-80, TOCT 13014-80, FTOCT NCO 2795-2001, TOCT NCO
3547-1-2006, TOCT NCO 4379-2006;

— [py>xuHbl Tapenbyatblie TOCT 3057-90;
— [aliku, wawbsl, ckobbl TOCT 8530-90;
- Macnenkum FTOCT 20905-75;

— Ponunk TOCT 25255-82;

- Wnoxkn TOCT P 50536-93;
— TpyObl ctanbHble TOCT 8732-78, TOCT 10704-91, FOCT 3262-75.

N3meHeHne KomnaeKkTa NnocTaBku

3 koMnaekTa NOCTaBKM MCKNtoUeHa brubanoteka noctpoeHns rpadmkos GyHKLMIA
(FTDraw.rtw).

Otanumsa sepcuu 14 SP1 ot Bepcun 14

TpexmepHoe moaenMpoBaHue

1. [opaboTaH GpyHKLMOHAN MAaCCMBOB:
1.1, TosBmnace BO3MOXHOCTb KOMMPOBAHMA BCMOMOraTe/IbHbIX MIOCKOCTEN U OCEMN.
1.2.  PacwmpeHbl BO3MOXHOCTM yNpaBaeHnsa NepeMeHHbIMW 3K3eMMAAPOB:

— MNosBunacb BO3MOXHOCTb N3MEHEHMA 3HAUYEHWNI MEPEMEHHDbIX CeAyHoLLMX
06BEKTOB, YYACTBYHOLLMX B MOCTPOEHMN KOMMPYEMOro 06BbeKTa: KpMBbIX (KpoMe
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CMAaNHOB M IOMaHbIX), TOYEK M BCeX MAOCKOCTEN. PaHee MOXHO 6bI0
yNpaBAaTb NMLWb NePeMeHHbIMU 3CKM30B KOMMPYeMblx OOBEKTOB M MIOCKOCTEN
3TWUX 3CKN30B.

— Pa3mepbl 3k3eMnAApOB MaccuBa Tenepb MOXHO U3MEHATb He TONbKO B Tabauue
M3MeHAEMbIX MepeMeHHbIX, HO U HEMOCPEACTBEHHO B OKHE MOZENN BO BPeMA
CO34aHuA/pesakTMpoBaHMa maccmea. [1na BbIbopa sk3eMnaapa v ykasaHua
KOHKpPEeTHOro obbekTa, pasMep KOTOPOro TpebyeTca U3MeHUTb, CYXXUT BKIaAKa
Sk3eMnisipel [aHenn CBOWCTB.

— [NepemeHHble 3K3eMNAAPOB Tenepb OTOOPaXKaroTCA M JOCTYMHbI AN
pesakTpoBaHua B OKHe nepemMeHHbIX.

— Pa3mepbl 3k3eMNIAPOB Tenepb MOXHO MNPeACTaBUTb B BUAE SN1EMEHTOB
opopmeHNs, T. e. CO34aTb NPOM3BOAHbIE pa3Mepbl. brarogaps 3Tomy
BO3MOXHO M3MeHEeHWe Pa3MepPOB 3K3eMMAAPOB CO3aHHOIO MaccKBa be3
nepexoza B PeXVM ero peAakTMpoBaHums.

— B Auerikun Tabanupl n3MeHAEMbIX NEPEMEHHbIX TEMePb MOXHO BBOAUTb
BblPaXXeHMW .
2. [lpn NOCTPOEHUN KPYrnoro oTBepCTUS NOABUANCH CeAyHOLME BO3SMOXHOCTL:
- CozpaHne pe3bboBoro orBepcTua. [OCTynHbI CresytoLime CTaHAaPTHbIE pe3bbbi:
— MeTpuueckasa pesbba FTOCT 24705-2004 (ISO 724:1993),
MeTpuueckas koHmnueckas pesbba MOCT 25229-82,

Pesbba TpybHas unamHapuyeckas FOCT 6357-81,
Pe3bba TpybHas koHunueckas FOCT 6211-81,
Pe3bba ynopHas FOCT 10177-82,

- Pe3bba TpaneyenganbHas ogHo3zaxoaHasa FOCT 24737-81.
Kpome TOro, MoxHo co3aatb HeCTaHAAPTHYHO pe3bby — C MPOM3BOJIbHbIM
AMAMETPOM M LLArom.

- KonupoBaHue B TekyLlee OTBEPCTME NapaMeTpPOB OTBEPCTUA-0bpa3Lia C MOMOLLbIO
komaHzbl Omeepcmue no 06pasyy. KHomnka BbI3OBa KOMaHZAbl HAXOANTCA Ha
MaHenn cneumanbHOro ynpasaeHus.

- ToctpoeHune ocn oTBepcTUs. s 3TOro HeOHX0AMMO BKAOUMTL onumio Oce Ha
lMaHenn CBOWCTB.

3. [opabotaHa komaHza Toyka:

= NPV NOCTPOEHNM TOUKM CNOCOOOM Ha nogepxHOCMuU NOSBUVCH BapyaHTbl
yKasaHusa nonoxeHuns Toukn o koopduHamam Ha yuauHdpe v 1o koopduHamam
Ha cgepe,

— NpuV NOCTPOEHMM ToukK cnocobamun Ha nosepxHocmu v Ha kpueoli nossmnach
BO3MOXHOCTb CO3/laHNs TOUKM MyTEM MPOELMPOBaHNSA CyLLECTBYOLWEN TOUKM Ha
MOBEPXHOCTb UM KPUBYHO.

4. Tloasnnacb BO3IMOXHOCTb pPeAaKTUPOBaHUA MPOEKLMOHHBIX KPUBbIX B 3CKM3E MyTeM
nepemelLeHms XapakTepHbIX TOYEK 3TUX KPUBBIX.
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PaboTa c ucnosnHeHnaMm

1. TlosBmnacb BO3MOXHOCTb NepesaBatb MEXAY NCMNONHEHNAMU U3MEHEHUA CNEAYHOLLMX
CBOWCTB:
- Mamepuan, [1omHocme, Macca (B ciyyae pyyHOro BBOZA 3HaYEHWA MacCChl),
Paszpaboman, lNposepus, Ymeepous, T. koHMp., H. KOHMp. N CBOWCTB, CO3AaHHbIX
N3 NepeMeHHbIX, — U3MEHeHMA CBOWCTB UCMONHEHMA NepesaroTca BO BCE ero
3aBMCMMbIE UCMONHEHNS,

- Asmop v OpeaHu3ayusi — W3MEeHeHWa CBOMCTB UCMOHEHMS NepesaroTcs BO BCe
NCMONHEHNS MOAENN.

2. [Mpw co3paHnm Tabanupsl MICMONMHEHWI MOAEAW TeNepb MO YMONYAHMIO MpeaaaratoTca
Te cTonbLbl, OTObpaxeHne KOTOpbIX OblN0 BKAKOUEHO B MeHeaxepe AOKYMeHTa npu
paboTe C NCMNONHEHNAMM 3TON MOoZenu (kpome cTonbua HaumeHosaHue). PaHee
yMon4aTenbHbli Habop cToNbLOB TabanLbl UCMONHEHNI BblN GUKCUMPOBAH W BKAKOYAN
Tpu ctonbua: ObosHayeHue, Mamepuan, Macca.

padnueckmn JOKyMeHT
1. MosBUAUCH CleaytoLme BO3MOXHOCTH pesakTUpOBaHMS NPOEKLUMOHHOIO pasmMepa:
— OTKJIKOYEHME aBTOMaATUHECKOTO onpeaeneHna 3HavyeHNA pa3Mepa, OTKIH4YMB
aBTOOMPEAENEHNE, MOXHO, HanpuMep, BBECTU BYKBY BMECTO UMCIOBOTO 3HaYeHus,

— OTKJIKo4YeHME A0MyCKa pa3mMepa; npum nodiegyrouem BKAKYEHNN 40MNYyCKa pa3Mep
CHOBa MoJiydaeT KBaJINTeT N/ OTKNOHEHWS, YCTaHOBAEHHbIE ANA HETO B MOJEJIN.

2. [lpwn npocTtaHOBKe YyrnoBOro pa3mepa — Kak 0bbI4YHOro, Tak M NapamMeTpruyeckoro —
NOABMAACh BO3MOXHOCTb YKa3aTb B KaUeCTBe CTOPOHbI yr/ia BCOMOraTeabHYH
NPAMYH MAW OCb aBCONOTHOM CUCTEMbI KOOPAMHAT (B UepTexe — Takke OCb CUCTEMb
KOOpAMHaT BM1AA).

TekcTOBBIM NpoLeccop
MoaBMNaCcb BO3IMOXHOCTb MCMO/b30BAHNA B KAYECTBE MCTOUHMKA CCbIIKU OTYET (B TOM
ymcae No MaccuBy C Tabanuer N3MeHAEeMbIX MePEMEHHbIX) U TabanLYy MCMOAHEHWNA.
YTOObI CO3aHME CCbINKM ObII0 BO3MOXHO, OTYeT (Tabanua) AONXKEH ObITb
accoumaTrBHbIM. COAEPXMMBIM CCbINKN MOXET ObITh: Ha3BaHMe TabauLbl, 3aroN0BOK
cTonbLa, 0603HaUeHME 30HbI, HOMEP ANCTa MK TEKCT AYelKM (B Cyyae CCbIIKM Ha
TabAnLy VCNONHEHNN).

Pa6oTa co cneuundukauymen
B rpynnoBbIx cneumdunkaLMax no BapnaHTy A nosBmaack BO3MOXHOCTb 06paboTkm
NCNONHEHWIM Be3 NepeMeHHbIX AaHHbIX:

= NPW HaAMumK B cneumdukaLim Takux MCNONHEHNIA ANS HUX CO34ar0TCA BI0KM C
ozHon cTpokoin Omcymcemayrom,

= eC/Nu NepemeHHble JaHHble He MPUMEHAIOTCA HWU B OAHOM W3 UCMONHEHWNH, TO
610KN He CO3Aar0TCA, a B KOHeL, cneumndurkaumm 4obaBnsaeTca cTpoka Pasiuyus
ucnosHeHUl no cbopoHHOMY Yepmexy.
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BkaroueHme/oTkntoueHne 06paboTKM MCMOAHEHNN He3 NepeMeHHbIX AaHHbIX MPOU3BOANTCA
onumeli Mokasslieame UCNOJHEHUS, He UMeroujue nepeMeHHbIX OaHHbIX B Avanore HacTporku
cneunurkaumm.

MmnopT u 3kcnopTt
MoABMNacb BO3MOXHOCTb 3KCMOPTa TEKCTOBBIX, rpaduyeckmx LJOKYMEHTOB U
cneumdukaumm B popmat PDF (komaHzon CoxpaHume Kak...).

MpuknagHaa 6ubnnoreka KOMIMAC

B pa3gene lNpo4ue onepayuu noasunaacs KomaHaa Annpokcumayus kKoHmypa. lpv
BbINOJIHEHWUM KOMaH/bl NOJIb30BaTENb MOXET yKa3aTb TUM annpoOKCMMUPYHOLLEro
obbekta: NURBS-kpvBas nav nomaHas; B Ciyvae UCnosib30BaHNA TOMaHOW MOXHO
3aaTb TOYHOCTb annpokKcMMaLnn. Kpome Toro, MOXHO BKAHOUNTL/BbIKNHOUNTL
yAaneHve NCXOAHOro obbekTa (annpoKCUMMPYEMOrO KOHTYpPa) 1 BbIOpaTh, rae
AOJKEH pa3MeLLaTbCa anmpPOKCMMUPYHOLLMI OBBEKT: Ha TeKYLLEM CNOe UM Ha Coe
NCXOAHOro obbekTa.

Omuau4us eepcuu 14 om eepcuu 13 SP2

Obuwee

1. TlosBMAaCb BO3MOXHOCTb 3aKpenieHNs NONOXEHNSA OKOH U MHCTPYMEHTANbHbIX
naHenen. lna 3Toro cnyxut komaHaa Bud — lNaHeau uHcmpymeHmos — 3akpenume
nosioxeHue. Ee NOAMEHIO COAEPXMUT KOMaH/bl 3aKpernaeHns NoaoXKeHUs
M1aBaroLLMX/3adNKCMPOBAHHbIX MaHeNen/oKoH. [Nocne 3akpeneHna NoNOXeHNA
CTaHOBWUTCHA HEBO3MOXHbIM M3MEHEHME Pa3MepPOB U NepPeMELLEHNE OKOH, U3MEHeHME
COCTaBa W NepemeLLleHne naHenem.

2. [opaboTaHbl 3aKNajkm LOKYMEHTOB:

— [ABOWHOW LLenYyoK Ha 3akaazke 3aKpblBAET JOKYMEHT,

— [ABOWHOW LLenyoK Ha CBOOOAHOM MeCTe CTPOKM 3aK1aZ0K OTKPbIBAeT Ananor
CO3/aHuA LOKYMEHTA,

— B KOHTEKCTHOE MEHHO 3aKNnaakm 106aBneHbl HOBble KOMaH/bl, B TOM YMUCAE:
Omkpeimbe nanky ¢ galinom v Konuposame nosiHoe ums ¢galina.

— MNOABWACA AMANOr A8 HAaCTPOWKM 3aKNafLokK, OH Bbi3biBaeTcAa koManaon Cepsuc —
lNapamempesl — Cucmema — IkpaH — 3aknaoku OOKyMeHMOo8); Npy HacTpolike
MO>XHO BbIOpaTh yMONUaTENbHOE Pa3MeLLeHMe 3aKNajoK, CAenaTb 3aknaakm
Pa3HOLBETHbIMM, BbIOPATh, Kakoe MMA AOKyMeHTa — MOJIHOE UK KpaTKoe —
oTobpaxaTb Ha 3ak/iazke, 3a4aTb WNPWHY 3aKNaAoK.

3. [Jlob6aBneHbl CUCTEMHbIE KOMBMHALIMI KNaBULL:
- <Ctrl> + <W> — 3aKpbIT1e LOKYMEHTA,

— <Shift> +<Enter> — BbI30B AManora peAakTMpoOBaHNA PasMePHON HaAMUCH,
BbIENEHHOrO pa3mMepa (B rpaduryeckmx 4OKyMeHTax U MOAENAX, B rpaduueckmnx
AOKYMEHTaX TakKe MOXET UCMOb30BaTbCsl KOMOUHaLms <Shift> +<[Ipoben>),
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- <Enter> nnan <[lpobes> — 3anyck NpoLecca peaakTMpoBaHWS BblAENEHHOTO B
rpaduyeckom JokymeHTe obbekTa (Kypcop He AOMXKEH pacnonaratbCsa Haj,
06bEKTOM),

- <Ctrl> + <Shift> + <P> — BbI30B KOMaHbl 3aNOMHUMb COCMOSHUe,

- <Ctrl> + <Shift> + <Enter> — BbI30B KOMaH/bl ABMoco30aHue,

- <Ctrl> + <Shift> + <Z> — BbI30B KOMaH/bl ¥kasame 3aH080,

- <Esc> — oTMeHa BblAeneHns 06beKToB.

4. B coobueHusa 0b oTcyTctBumM darina («He npoumntaH ¢dain KOMAOHEHTA...» 1 T.M.)
nobasneHa onums MNpumeHUMb O/ 8cex, NO3BONAIOLLAA MPUMEHUTL BbIOpPaHHOE
LencTBME KO BCEM HeHarAeHHbIM barinam.

5. TloaBmnacb BO3MOXHOCTb 0bbeanHeHns okHa Caolicmea v [aHenn cBOMCTB B OAHO
OKHO. [lns 310ro cnyxat komanabl O6beanHUTL C [NaHeNbl0 CBOMCTB B KOHTEKCTHOM
MeHH0 3arosioBka okHa CBoMcTtBa v PasmeweHmne — O6begmHUTbL ¢ okHOM CBOMCTBA B
KOHTEKCTHOM MeHH0 [MaHenn cBoMCTB. [pn co34aHnM 1 peaakTMpoBaHnn 06bEKTOB B
0b6beanMHEHHOM OkHe oTobpaxaeTcs [aHeb CBOMCTB, B OCTabHbIX C1y4Yasgx — OKHO
Ceolicmea.

6. YcoBeplleHCTBOBaH QYHKLIMOHAN Pa3MeLLEHNA OKOH:

— BO BpeMms nepeMeLLeHns OKHa Ha 3KpaHe NOoABAAOTCA CneLmaibHble 31eMEHTbI
ynpaBaeHua Ana Bbibopa HOBOrO MOIOXEHNSA OKHA; MPY YCTaHOBKE yKa3aTtens
MbILK Ha NtoboM 13 HMX B okHe KOMITAC-3D uBeTom Bblaensetcs ob6aacTb,
KOTOPYHO 3alMeT nepemMeLL,aemMoe OKHO,

- MofABWAACh BO3MOXHOCTb COBMELLEHMA OKOH; AOCTYMHbI CAeAyroLLMe BapUaHTbl
COBMeELLeHNS:

— HanoXeHne ¢ 0bpa3oBaHMEM BKIALOK,

— pa3zeneHue NaoLlaam OKHa Mo BePTUKAAU UAN FTOPU3OHTaAN.

7.  VI3MeHeH Habop 1 COCTaB MHCTPYMEHTa/IbHbIX MaHenew:

— nosABWAACh NaHeNb PexuMsl, coaepXallan cnefyrolme KHOMKM:

- B MoZensax — Pexum npoeepku 2nadkocmu, lNepcnekmusa, PazHecmu
KoMnoHeHMel, Pazeepmka, Pa3mepel 8bi6paHHo20 anemeHma, lNepecyumame
pasmepel ¢ y4emomM 0onyckos,

— B rpadpuyeckmx JoKyMeHTax — Pedakmuposamb Makpos/ieMeHm,

— B TEKCTOBbIX AOKYMEHTax 1 cneundukaumax — HopMaasHell pexum v
Pasmemka cmpaHuy,.

— MOKa3 HeKOTOPbIX KHOMOK Ha MaHensx no YMONYaHWUIO OTK/IOYEH (Hanpumep, Ha
naHenn Bud oTknroueHa kHomnka koMmaHasl COBUHYMb W HEKOTOpPbIE APYTue); Npwu
HEeoHXOAMMOCTM NX MOXHO BK/IKOUMTL C MOMOLLBIO MOAMEHIO KOMaHZb!
Jobasumes/y0anume KHONKU.

MosBMAaCk BO3MOXHOCTb COXpaHeHns Gannos B dopmate aapa (*.c3d).

MosBMAaCh BO3MOXHOCTb BCTABKM M300OPaXeHN U3 Apyrnx NpUaoXKeHUn B

rpaduueckme n TekctoBble KOMIMAC-a0KyMeHTbl Yepes bydep obMeHa. B TekcToBbIi

LOKYMEHT 1 B Tabanuy yepes bydep MOXHO BCTaBAATh TakxKe rpaduueckme obbekTbl

KOMIAC. (PaHee ana BbINONHEHMA BCTaBkM TPebOBANOCh BbI3BAThb CNELMaNbHYHO

KOMaHAy 1 yka3aTb ¢aiin, cogepxawmin pucyHok nan KOMIMAC-dparmeHT.)
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Bcrasku pucyHkoB m3 rpapuyeckmx KOMIAC-40KyMEHTOB Ternepb MOXHO Yepes
bydep obMeHa NepeHOCUTb B JOKYMEHTbI APYTrX MPUAOXKEHUNA.

10. TMosABMnacb BO3MOXHOCTb HAaCTPOWMKM LiBETA W CTEMEHM MPO3PaYyHOCT! GOHa HaZnucel
y Kypcopa. [1ns 3Toro co3zaH HacTpPOeUHbIN AMANor, Bbi3bIBAEMbIA KOMAaHAOM
Cepsuc — lNapamempesl — Cucmema — SkpaH — ®oH Hadnucell.

11.  BeeseHa HacTpoWKa, MHBEPTMPYIOLLAA HanpasaeHne, B KOTOPOM TpebyeTca BpallaThb
KONEeCo MbILWV ANA n3MeHeHna Maclitaba otobpaxenuns. [na sToro coszaH
HaCTPOEYHbIN Ananor, Bbi3biBaeMbli KoMaHaon Cepeuc — lNapamempsl —
Cucmema — Obwue — Meiwb C eAMHCTBEHHOW onuuer M3meHUmMe HanpaeieHue
8pauwyeHus KoJieca Mbiuiu.

12. B daine nonb3losatenbcknx MeHwo (Graphic.pmn) LONOAHEHbI MEHHO:
- TekcT nepea pa3mepHon Haanmcbto (N2 20),
- TekcT nocne pasmepHou Hagnmncn (NQ 22),
- TekcT noa pa3mepHon Hagnmcoro (N2 23).

TpexmepHoe MogenupoBaHue

1. YncnoBble NapameTpbl ONepaLuii, BbipaxkeHHble B IMHENHbBIX U YTI0BbIX BEINUMHAX,
TENnepb OTOOPAXAKOTCS Ha IKPaHEe NPU CO3AaHMU 1 PEAAKTUPOBAHUM Oornepauuii B
BMAE MHEWHbIX W YrI0BbIX pa3MepoB. [1s n3MeHeHnsa 3HaueHna napaMeTpa MOXHO
M3MEHWTb 3HaUYeHNe COOTBETCTBYHOLLLErO pa3Mepa ornepauuu.

Pasmepbl onepaLmi, a Takxke pa3mepbl 3CKM30B (€C/IM OHWM CO3/JaHbl B 3CKM3ax) MOTyT
ObITb ZOCTYMHbI U BHE onepauuu. [Ins 3TOro CAy>XUT CheLmanbHblil PEXMM, B KOTOPOM
Npv BblAeneHM 0bbekTa (OnepaLmm AN 3CKMN3a) Ha SKpaHe MOABNAKOTCA ero
pa3mMepsbl. [1onb30BaTeNIb MOXET U3MEHUTb 3HauYeHMe Ntoboro 13 Hux. BkatoueHne
pexu1ma Npon3BOAUTCA KOMaHAOW Bud — Pa3smepel 8bi6paHHO20 31emeHma.

Kpome TOro, pasamepbl onepauuii 1 3CKM30B MOXXHO MPeACTaBUTb B BUAE 31€MEHTOB
obopmaeHus. lNocae 3Toro pasmepbl ONepaumin n 3CKM30B, Kak M OObIYHbIE 31EMEHTDI
ohopMAEHNSA, MOTYT BbITb MepeaaHbl B aCCOLMATUBHbIE BUAbI MOAENN. 3HAYEHNA
pPa3MepoB, MPeACTaBNEHHbIX B BUAE 31€MEHTOB OPOPMIEHMA, MOTYT ObITb N3MEHEHD
NOAb30BaTENEM.

2. TosBunacb BO3MOXHOCTb PaboThl C Aomnyckamu B Mozenw. [lonyckn MoryT 6biTh
Ha3HaYeHbl Ha pa3mepsbl B 3CKM3e 1 Ha pa3Mepbl onepaLmii (T. e. YNCNoBble
napameTpbl onepaLmi, Takme Kak rnybuHa BblAaBAVBAHWUA U T. MN.).

2.1. Ha3HaueHuve MHAMBMAYabHOIO AOMYyCKka Ha pa3Mep 3CKM3a NPOW3BOAMNTCA Kak B
rpaduryeckoM JOKYMeHTe — B AManore BBOAA Pa3MEPHOMN HAAMUCH.

HasHaueHvne MHAMBMAYaIbHOTO AOMYyCKa Ha pa3Mep ornepauyv Npon3BOANTCA B
ZAManore, Bbi3abIBAEMOM KHOMKOW HasHa4ume donyck psasioM C Noaem
COOTBETCTBYtOLLEro napameTpa Ha llaHeau ceolicms.

MO>HO BKAFOUUTb OTOBPaxeHne NHAMBUAYaNbHbIX AOMYCKOB (B BUAE NMPeAe/bHbIX
3HAYEHWIM MK OTKNOHEHWI) B Pa3MePHbIX HAAMMUCAX Pa3MePOB 3CKM30B 1 OnepaLimii.
Kpome Toro, npocMoTp A0onyckoB BO3MOXeH B OKHe nepemMeHHbIX. Jonycku
oTobpaxatoTcs B cnewumanbHom konoHke Jonyck storo OkHa. [ns BKAOUEHWS 3TOWM
KONOHKM CnefyeT Bbi3BaTb KOMaHAy Jonyck n3 KOHTEKCTHOrO MeHHO 3aroN0BKOB
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CTONOLOB. /IBOMHBIM LLLENYKOM Ha fiueike AoMycka MOXHO BbI3BaTb AWanor 3ajaHns
Aonycka.

2.2. B mMopgenn MoryT ncnonb3oBatbCs obuime gonyckm B cootBetcTBum ¢ FTOCT 30893.1-
2002.

BkatoueHWe MCnonb30BaHMA OOLLIMX AOMYCKOB B MOAENM 1 YCTaHOBKA kacca
TOYHOCTW M3aenus NpoussoanTcsa B pasgene Obwjue donycku Avanora
HaCTPOMKMN NapameTpoB (Ha Bknaake Hogble JOKyMeHmMbl — NS HOBbIX AeTanel
n cbopok, Ha Bknaake Tekywjas demass/cbopka — ANs TEKYLLEN MOAENN).

Ecan ncnonb3oBaHme obLLero Aonycka BKAKOUYEHO, TO pazMepaM 3CKM30B U
onepauum, KOTOPbIM He 3a4aH MHANBUAYANbHbIA AOMYCK, aBTOMATUYECKM
Ha3HauyaroTCA OTKNOHEHNs cornacHo Tabanuam FTOCT 30893.1-2002 ans
YCTaHOBAEHHOrO Knacca TOYHOCTM M TMNa pa3mepa (Yrn1oBOW, IMHENHbIN).

OTKNOHEHMSA, Ha3HAYEHHbIE MO O6LLI|l/IM Aonyckam, OTO6pa>KaI-OTCﬂ TONIbKO B
OkHe nepeMeHHbIX N MCMOJIb3YHOTCA TOJIBKO A4J1A nepecyeTa MoA4enu.

Knacc TOUHOCTM XpaHUTCA B MOAENM Kak CBOWCTBO, baarojaps yemy B
TeXHN4Yeckne TpeboBaHMA MOAENN MOXHO BCTaBWUTb CCbIIKY Ha ee Knacc
TOYHOCTU.

2.3. Tlpn HEOBXOANMOCTU MOXHO OTK/IHOUUTL Y Ppa3Mepa NPU3HaK Haanumns Aonycka —
TOrZa pasmep He B6yaeT UMeTb HW OOLLEro, HN MHAMBUAYaNbHOTO Aonycka. [ns 3toro
cnefyeT BbIKNHOUUTb B AManore HasHaudeHus gonycka onumio Jonyck.

3. Bo3MOXxeH nepecuet pazMepoB MOLENM B Npejenax Noas Aonycka: No BEPXHEMY
npeseny, No HUXHeEMY npeaeny, B CepeinHy noas Aonycka n ¢ Ko3QPuUMeHTOM.
NepBble TPY U3 NEPEUNCIEHHbIX MEPECHETOB — CUCTEMHbIE, OHU BCErfa AOCTYMHbI B
Mozenu. lNepecyeT ¢ KO3PPULIMEHTOM BO3MOXEH B NMepecyeTe, CO3aBaeMOoM
Nnonb30BaTesneM. B Nosb30BaTeNnbCKOM NepecyeTe ANnd KaxAoro pasmepa MOXHO
yKa3aTtb, KaKk MMEHHO ero cnesyeT nepecynTbiBaTh.

MepecueT MOAENW NPOW3BOAMTCA aBTOMATUUECKM B CMELMaNbHOM peximme paboTl,

Tak HasblBaeMoM pexunMe nepecyeta. [ns ero BKAKOUEHNA/OTKAFOUEHNS CYXKNUT

komaHzaa Cepsuc — lNepecuem pasmepoe — [lepecyumame pasmepel € y4emom

donycka. B pexumMe nepecueta peaaktmpoBaHme MoAenn HegoCTynHO. BO3MOXHbI

TONBKO:

- CMeHa TekyLLero nepecyerta ¢ NOMOLLbIO KoMaHz noameHto Cepsuc — [lepecdem
pasmepos,

- TMPOCMOTP, NeyaTb, M3MEPEHNS 1 CO3AaHME OTUYETOB.

Pa3mepHble HaAMMCK Pa3MepPOB 3CKM30B B PEXMME NepecyeTa cojepxar
nepecynTaHHble 3HaYeHWsa pa3MepoB. [1pOCMOTP NepecUmTaHHbIX 3HAYEHWN
pa3MepoB BO3MOXeH Takxke B OkHe MepeMeHHbIX, B KONoHKe [lepecqumaHHoe
3Ha4eHue.

le/l HeO6XOLI,VIMOCTl/I nepecynTaHHyrO Moe/ib MOXHO COXPaHWUTb B OTAE/IbHOM c|>a|7|ﬂe
¢ nomoLLpto koMaHzsl Cepsuc — lMepecyem pasmepos — Co3dame konuro.

Mocne BbIXOAa M3 pexmnmMa nepecyeTa MoAeb NPUHUMAET HOMUHAAbHbIE Pa3Mepb,
CTaHOBATCA AOCTYMHbIMW KOMaHZAbl peAakTMpOBaHWS.
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KOMMNOHEHT, BCTaBNEHHbIV B COOPKY, MOXET MMeTb HOMUHAbHbIE UK
nepecunTaHHble pa3Mepsl. s BbiIbopa BapyaHTa BCTaBKM Cy>KaT KHOMKa
[epecdyumame pasmepesi v CNMCOK NepPecyeToB, AOCTYMHblE BO BPEMA BCTABKM Ha
BKagKke Palin-ucmoyHuUK lNaHenn CBOMCTB.

4. T[losiBMnacb BO3MOXHOCTb pa6OTbI C NCNONHEHNAMIN MOAENN.

Bce ncnonHeHus moaenu xpaHatca B daiine 3o Mozenn. PaboTta ¢ MCNONHEHUAMY BeAeTcs
Ha HOBOW BKnazke McnosHeHus lepeBa nocTpoeHna v B MeHexepe AOKyMeHTa.

Homepa npucBamBatoTCs UICNOAHEHMAM aBTOMATUYECKM, HO NPU HEOBXOAMMOCTN MOTYT BbITh
OTpeAaKkTMpOBaHbl. HacTpoika HOMepPOB NPOM3BOANTCA B pasaene Homepa Hogbix
ucnosiHeHUl Avianora HacTPOMKM NapameTpoB (Ha Bkiaake Hoabie 00KyMeHMbl — ANs HOBbIX
AeTanei n cbopok, Ha Bknaake Tekywjas demane/cbopka — Ansa Tekyluer mogenm). Mpu
HaCTpolike MOXHO 3aZaTb CUMBO/IbI-PA3AeNNTENN Nepe] HOMEPOM MUCMONHEHNS W
AOMONHUTEIbHBIM HOMEPOM, 3aZaTb Pa3pPsAAHOCTb 3TMX HOMEPOB, BKAHOUNTL A0OaBAeHWe
HyJIel, a TakKe yKaszaTb, C Kakoro HoMepa HauylHaTb Hymepauuto. Kpome Toro, MoOXHO
OTKIHOUNTL aBTOMaTUYeckoe GopMMUpPOBaHNE HOMEPOB.

icnonHeHns MOTYT ObITb 3aBUCUMbIMU U HE3ABUCUMbIMM OT OCHOBHOTO. B 3aBUCUMblE
NCMOJIHEHWA MOTYT aBTOMaTn4eCckn nepesaBarbCa MISMeHEHNA M3 OCHOBHOTO, a B
He3aBNCNMble — HeT. ﬂpl/l CO34aHNN HOBOIO NCMNOJIHEHWNA HY>KHO YKa3aTb, 3aBUCMMOE OHO
NI HeT, N 3allaTb 0603HaveHne UCNONHEHNS.

OZHO 13 MCMONHEHWNI ABAAETCA TekyLwmM. Ero coctaB oTobpaxaeTtca Ha Bknasake [locmpoeHue
[epesa nocTpoeHnsa Moaenu.

I3MeHeHNA B OCHOBHOM MCMOAHEHUN MOTYT NnepefaBaTtbCA B 3aBUCMbIE aBTOMaTUHECKN NN
BPYUHYHO. ,ﬂ,J’IFI ABTOMaTUUECKOM nepejayn N3MEHEHWN HeO6XO,£I,I/IMO, YTOObI ObIIN BKIHOUEHDI
onummn Co30asame 0b6bekm 8 3asucuMbix ucnosHeHusx v Co30aeame nepeMeHHyIo 8
3a8UCUMbIX UCNOJIHEeHUAX B AWanore HaCTpOVIKl/I NCMONHEH WM (Bbl3bIBaeMOM KOMaHLI‘OI7I
Cepsuc — Napamempei... — Cucmema — Pedakmop modeseli — McnosHeHUs).
PyyHaa nepesayva 06bEKTOB NPOU3BOANTCA C MOMOLLbIO KOMaHAbl Pedakmop —
[epedamb 8 ucnosiHeHUs (OHa NO3BONAET TakXe NnepesaBaTb OObEKTbI B
He3aBMCUMble UCMONHEHWA), @ PyYHas nepesadva NoAb30BaTENbCKUX MEPEMEHHbIX — C
MOMOLLBHO KOMaHAb! [TpuMeHUMb 8 3a8UCUMbIX UCNOJIHEHUSAX 13 KOHTEKCTHOTO MEHHO
nepemMeHHou B OKHe MepeMeHHbIX.

Mo yMOAYaHUIO pesakTMpoBaHe 0ObEKTOB 3aBUCUMBbIX MCMONHEHNA HEBO3MOXHO, TaK Kak
OHM CBSI3aHbl C COOTBETCTBYHOLLMMMN 0OBEKTAMN OCHOBHOTO UCMOAHEHWS. [pu
HEeoBbXOANMMOCTN OBBEKT MOXHO cAenatb AOCTYMHbIM ANA PeAaKTUPOBaHMA, BbI3BaB KOMaHLy
OmmeHUMb C853b 13 KOHTEKCTHOrO MeHo 0bbekTa B [lepese. BoamoxHa 1 obpaTtHas
onepaums — ¢ MOMOLLbHO KOMaHAbl BoccmaHosums ¢esa3b. [1ocae 3Toro Bce M3MeHeHMs
0b6beKTa TEPSAHOTCA, Tak Kak OH CTAHOBUTCS KOMMen 06bekTa B OCHOBHOM WUCMONHEHWM.

B pe3yabTate npuMeHeHus kK cbopke C MCMONHEHWUAMMN HOBOM KoMaHAbl Co30aHue
cneyugbukayuu no cbopke no yMoN4aHUIO CO34aeTcs rpynmnosas cneumdukaLma (Mo BapuaHTy
A, ecnv KONMYeCTBO UCMONHEHWI He MPEBbLILLIAET TPEX, eCNN NPEBbILLAET, TO MO BapuaHTy b).
Bbibop ctuns cneumdukaumm nponssoantcs B pasgene Cneyugukayus — o cbopke ¢
UCNoIHeHUsIMU Ha Bknajke Hoeble 00KyMeHMbl HaCcTPOeYHOro AManora.

BO3MOXHO yKa3aHne KOMMOHEHTOB (MW UCMOAHEHWI KOMMOHEHTOB), KOTOPbIE BXOAAT B
pa3Hble NCNONHEHNA COOPKM, HO AOMKHbBI UMETb OZHY U Ty e NOo3uLMIO B cneumdukaumm.
[ns 3TOro cnyxmt KoManaa Ipynnel KOMNOHEHMOB, KHOMKa BbI30Ba KOTOPOWM HAaXOAUTCA Ha
nanenn Cneyugpukayus.

© 2026 ACKOH




Bo3MOXHO co3zaHne TabanLbl UCNONHEHWI U Pa3MELLeHME ee B rpadmnueckom mam
TEKCTOBOM AOKyMeHTe. [lns 310ro cayxumt komaHaa Cepeuc — Omuemel — Co30ame
mabsauyy ucnosHeHul. KoMaHLy MOXHO MCMOb30BaTb TakxXe B YepTexe, CoaepKallemM
accouMaTMBHbIE BUAbLI MOAENN C UCMONHEHUAMM.

YkazaHue KOHKPETHOIo NCMoJIHEHMA MOAENN BO3MOXHO B CaelyroLWmnX Cayyanax: OTKPbITne
dalna, BCTaBka KOMMOHEHTa B COOPKY, BCTaBKa 3arOTOBKM B MOAE/b, CO3JaHue
accoumatmBHOro Bnaa, Noaknro4vYeHne Moaean K ,D,OKyMeHTy-CﬂeLI,VICI)VIKaLI,VIVI nnn K O6beKTy
cneunurkaumm.

5. TlosBraacb BO3MOXHOCTb aBTOMAaTMYECKOro CO34aHna cneumndukaumm no cbopke.
Ana 3toro cnyxut komaHaa Co3daHue cneyugpukayuu no cbopke. MNocne BbI30Ba
KOMaHZAbl B Tekyllen cobopke GopMUpPYHOTCH BHYTPEHHME 0OBEKTLI CneumndurkaLimm,
COOTBETCTBYHOLLIME KOMMOHEHTaM MepPBOro YPOBHSA (AaHHble O KOMMOHeHTax bepyTcs
M3 MX CBOWMCTB) M CO34aeTCA AOKYMEHT-CneLmdumKauma, K KOTOPOn NOAKAHOYAETCS
TekyLasa coopka.

6. [lobaBneHbl KOMaHAb! ANA MOCTPOEHNA OTBEPCTUNA:
- [lpocmoe omeepcmue,
- Omeepcmue c 3eHkoskoU,
- Omeepcmue c yekoekod,
- Omeepcmue c 3eHkoskoU U yekoskol,
- KoHu4eckoe omsepcmue.

Bo3moxxeH BbI6Op POpMbI TOpL@ OTBEPCTUA: MAOCKAA, KOHUYECKas Uan chepuyeckas.
OTBepcTVe MOXET pacnosaratbCA Ha MOBEPXHOCTN N0HOM GOopMbI. YMOauaTensHoe
MONOXEHNE OCK OTBEPCTUSA — MEPNEHANKYNAPHO NMOBEPXHOCTM B TOUKE YKa3aHMA, HO
NO/Mb30BaTe/lb MOXET M3MEHWTb 3TO NONOXEHWNE, 33/,aB HAaK/NIOH 1 MOBOPOT OCK AnbO
HaMpPaBAAIOLLMI OOBEKT.

KHOMKM BbI30Ba KOMaHZ MOCTPOEHUA OTBEPCTUIA COCTABASHOT rpynny Ha naHenu
PedakmuposaHue Modenu. B 3Ty e rpynny BXOAUT NpexHas koMaHaa Omeepcmue,
nepevmMeHoBaHHasa B Omeepcmue u3 bubiuomexu.

7. TlOABMACA HOBbIV MHCTPYMEHT AN rPYNNMPOBKN OOBEKTOB MOAEAN — C/IOW.
YnpasaeHune c10aMmn Npon3BOAMTCA C MOMOLLBLIO MeHeaxepa fokyMeHTa. g ero
BbI30Ba CNYXMWT kKoMmaHaa Cepeuc — MeHedxep dokymMeHmMa.

Ha oaHOM cnoe MoryT pa3melaTtbCst 06bekTbl Pa3IMUHbIX TUMOB, HO OAMH O6BEKT
MOXET NpuHaanexatb TOJIbkO OAHOMY C/10H0. Bce HOBble 0ObEKTHI aBTOMATMUECKM
Pa3MELLLArOTCA Ha TekyLleM coe. Bo3MoxeH nepeHoc 06bekToB Mexay cnosmu. Bce
06bEKTbl OHOMO C/I0F MOXHO OAHOBPEMEHHO CAENaTb HEBUAMMBIMU, OTK/IHOUNB
oTObpaxeHKne 3Toro cnos.

Ha nanenb Tekywjee cocmosHue nobasneHo none Ans BblIbopa TekyLLero ¢1os u
yNpaBAeHNs BUANMOCTBHO C/IOEB.

8. TosBuMnacb BO3IMOXHOCTb BBOZA TEXHUYECKMX TPEOOBaHNI B MOAeNN. TexHNYecKmne
TpeboBaHWA BBOAATCA B CMeLMaibHOM OKHE, BKIKOUEHME U OTK/IFOUYEHWE KOTOPOTO
NPOW3BOANTCA KOMaHA0Wn Bud — TexHuyveckue mpebosaHusi. [py HeobxoanMmocTy
TexHuueckme TpeboBaHMA MOryT ObiTb NepesaHbl N3 MOAENN B YEPTEX, COAEeP>KaLL MM
accoumaTmBHbIE BU/bI 3TOW MOAENN.
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9. B pe3ynbTate NpoeLMpOBaHNs KPUBbIX 1 pebep MOAENN B 3CKM3 B HEM CO3/ar0TCs
0Cobble 06BEKTbI — MNPOEKLMNOHHbIE KPUBbIE.

OCHOBHOE CBOMCTBO NMPOEKLMOHHOM KPMBOWN — MOCTOAHHAA CBA3b C MCXOAHbIM
06bekToM (pebpoM, npoekumeli KOTOPOro OHa ABAAETCS). ITO CBOMCTBO
obecneurBaeTca orpaHNYeHNeM NPoekyUuoHHAs cesa3b. COBMaAeHNs KPanHMX BEPLLVH
MPOEKUNOHHOW KPMBOW C NPOEKLIMAMM KPaHMX BEPLUNH MCXOAHOrO ObbekTa
obecneyrBaroTCA OrpaHNYeHeM NPoekyus KOHeYHOU 8epUIUHSI.

N3meHeHe GOPMbI MPOEKUMOHHOW KPUBOM HEBO3MOXHO, MOXHO /INLLb YAAANUTb ee
yactT (Hanpumep, yceub ApYrMM 06beKTOM). BepHyTb MPOEKLMOHHYHO KPUBYHO B
MCXOAHOE COCTOSIHME MOXHO C MOMOLLBHO KOMaHZbl BoccmaHosumes Kpusyr B
KOHTEKCTHOM MEHHO.

MPOEKUMOHHYH KPUBYH MOXHO «MpPEeBPaTUTL» B OObIUYHbIN reOMETPUYECKUIA
0OBEKT — A8 3TOTO HY>XKHO CHATb C HEee OrPaHNYEHNE NPOEKYUOHHAA C8A3b NV
MPVYMEHNTb K Heill KoMaHay Paspywume.

OrpaHquHme NPOeKyUOHHAA C853b HaKNablBAETCA TakKXKe Ha TOYKN — MpoeKunn
TOUEYUHbIX OOBEKTOB 1 Ha BCNOMOraTe/ibHble npAMble — MPOEKLU NN ocen.

10. TlosBMAaCb BO3MOXHOCTb BapMALIMOHHOTO MPAMOro MOAENVPOBAHMA C MOMOLLbIO
reoMeTpuyeckmx 1 pa3MepHbIX OrpaHUYeHnn. TeXHONOrMA BapmaLMOHHOrO NPAMOro
MOZENNPOBaHMA NO3BOASET MOANDULMPOBATL NHOOYHD, B TOM Uncie
MMMOOPTUPOBaHHYO 13 aApyron CAD-cuCTEMBI, TPEXMEPHYHO MOAEeNb Be3 nctopum
MOCTPOEHMA Tak Xe MPOCTO U TMOKO, Kak M MOAENb, U3HAYaAbHO CMIPOEKTUPOBAHHYHO
B KOMTAC-3D n nmetoLyto nHopmaLmio o cnocobax U nocaesoBaTelbHOCTH
Co3zaHns ee 06BbEKTOB (MCTOpUHO NOCTpoeHma). OCOBEHHOCTbH HOBOWM
OYHKLMOHANBHOCTU ABASETCA BO3MOXHOCTb KOMOMHMPOBaTb MOAEAMPOBAHNE Ha
OCHOBE NUCTOPUM MOCTPOEHUSA U BapraLMOHHOe NpAaMOe MOAeNnpoBaHme. BHOCUTb
M3MEHeHNsA B AeTaNb He3 NCTOPUM MOCTPOEHMA MOXHO NOCPEACTBOM reOMETPUUECKMX
M pa3MepHbIX OrpaHnyeHuii: PaccmosHue, Yeon, Paduyc, lNapannensHocme,
[epneHdukynapHocme, MHyudeHmHocme (coBnaaeHwve), KacaHue,
KoHyeHmpuyHocme, ®ukcayus. KHOMKM BbI30Ba KOMaHZ Pa3MeLLatoTca Ha HOBOW
MHCTPYMEHTaNbHOW NaHenn BapuayuoHHoe ModesuposaHue.

1. [opaboTaHbl MaccyBbl.

Bo BCcex MaccmBax BO3MOXHO CO34aHue TabanLbl M3MEHAEMbIX MEPEMEHHbIX,
NpeAHa3HAYEHHOW AN M3MEHEHWS 3HAUEHWIA NepeMEHHbIX B 3K3eMMIfpax Maccuea. B
pe3y/ibTaTe BO3MOXHO MOAyUYeHNe OTAUYAOLLMXCA APYr OT Apyra 3K3emnaspoBs. Tabavua
V3MEHSAEMbIX MEPEMEHHbIX CO3AETCA BO BPEMs CO3JaHMNs UAWU PelaKTUPOBAHMSA MAcCuBa; AN
3TOTO CYXWUT KHOMKa Tabuya usMeHseMbix nepeMeHHbIX Ha [NaHean cneumanbHoro
ynpasneHus. Mo TabanLe 3MeHseEMbIX NEPEMEHHbBIX MOXHO CO3/aTb OTYET C MOMOLLILHO
komaHZabl Cepsuc — Omuemsl — Co30ame mabsuyy napamempos 3K3eMn/isgpoe Maccued.

B MaccuBe no TabaviLe 1 Mo TOYKaM MNOABWACA HOBbIV BApUaHT OpUEHTaLMm
3K3eMMAAPOB — MO YKa3aHHOMY 06bekTy. ITOT BapuaHT MO3BOAAET OPUEHTUPOBATD
5K3eMMAAPbl MO HOPMaAWN K KPUBOW MAN MOBEPXHOCTW.

B MaccrBe no Tabanue NosBUAACh BO3IMOXHOCTb PYYHOrO BBOZA KOOPAMHAT TOYEK,
3a/latoLLMX MONOXEHME IK3EMMNSPOB MaccKBa (paHee Hb110 BO3MOXHO TOIbKO
yTeHWe KoopAnHaT n3 danna).
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12.

13.

14.

15.

16.

17.

18.

19.

20.

[lopaboTtaH cnocob noctpoenuns Toukn Ha nogepxHocmu:

— BapwaHT [To paccmosHuAaM om niockux o0bvbekmos nepenmeHoBaH B [10
cMeuwyeHUsAM om 08yx 06bekmos, Tak Kak Ternepb OH MO3BOAAET TakXe CTPOUTb
TOYKY Ha NMOBEPXHOCTW BPALLEHMA, 3a/jaBas ee Yr10BOE CMeLLEeHME OT MAOCKOCTH,
NPOXOAALLEN Yepe3 OCb MOBEPXHOCTH,

- pobasneH BapwaHT 1o koopduHaMam Ha NJA0CKOCMuU, NO3BONAOLLMIA MOCTPOUTb
TOUKY Ha MJIOCKOW MOBEPXHOCTH, 3aaB ee NPAMOYrObHbIE AN MNONSAPHbIE
KOOPAMHATbI.

MoABMNaCb BO3SMOXHOCTb YCTaHOBKM NMApOAs Ha AOCTyN K AeTanu. [Ana 3TOro Cayxut
koMaHaa Jocmyn B KOHTEKCTHOM MEHIO JeTan, BblaeseHHOW B [lepeBe nocTpoeHus.
Maponb 3anpalumBaeTCs B CNeAyoWwmx Cyyanx:
— OTKpbITWe danna getanm;
— BCTaBKa ZeTaau B cOOpKy B KayecTBe KOMMOHEHTa;
— Mepexoj K pefakTMPOBaHWNIO AeTanu, ABNAOLLEACS:

— KOMMOHEHTOM COopKY;

— 3aroToOBKOW;

— WCTOYHMKOM M306paxeHus B aCCOLMATUBHOM BUAE YepTexa.

MNosBMACA HOBbIV TUM AOKYMEHTa — TexHonornyeckas cbopka (*.t3d). 1ot mn
AOKyMeHTa NpeAHasHayeH A4 NOArOTOBKM MOAENM K pa3paboTke TEXHONOMMYEeCKOro
npoLiecca ee U3roToBAEHNS.

CTano BO3MOXHbIM OTODpaxeHme 1 pefakTMPOBaHME CBOMCTB TPEXMEPHbIX OObEKTOB
B okHe Ceolicmea. Kak 1 B rpadryeckoM AOKYMEHTE, 3TO OKHO BbI3bIBAETCA KOMAHA0M
Pedakmop — Ceolicmea.

MosBMAAC BO3MOXHOCTb yaNeHns M3 Mojenn MHGopmMaLmmn o cnocobax v
NOCNeA0BaTENbHOCTW CO3aHMA ee 0ObekTOB. [11s 3TOr0 CYXMUT KOMaH/Aa
Pedakmop — Yoaiume ucmoputo NOCMpoeHus.

BbipaxkeHne Ana BblUMCNIEHMA 3HaUEHMA NapaMeTpa onepaumm Tenepb MOXHO
BBOZMTb HEMOCPEACTBEHHO B MoJe 3TOro NapameTpa Ha [aHenn cBomcTB npwm
CO3/,aHUN UK PesakTUPOBaHUKM onepaLumn. Ecam none coaepxuT BblpaxeHue, TO Npu
HaBeAEHMM Ha 3TO Nose Kypcopa pALOM C HAM MOABASETCA APAbIK C BblUMCIEHHBIM
3HaYEeHNEM BbIPAXEHMS.

[lopaboTtaHa komaHaa KoHmyp:

- [losBunacb BO3MOXHOCTb 3alaHUs Pa3INUHbIX PaZMyCOB CKPYTNEHWNS BEPLUMH
KOHTypa. [lns 3Toro cny>xut Bknaaka lMepemeHHsIl paduyc Ha NaHenu CBOWCTB.

- [losBunnacb BO3MOXHOCTb CO34aHMA KOHTYPa, He COBMAAatoLWEro C UCXOAHbIMM

ob6bekTaMu, a OTCTOSALLErO OT HMX. [Ns 3TOro CAYXXUT KHOMKa DkeuducmaHma
kpugol Ha lMaHenn cnewumanbHOro ynpaBneHus.

BO3MOXHOCTb pa3rnbaHua obeyaiikm Tenepb He 3aBUCUT OT TUMa KPUBbIX,
COCTaBNAOLLMX ee 3CKn3. PaHee obeyaiika pasrnbanacb Npu yCIOBUK, UTO ee 3CKU3
COLEPXUT TONBbKO OTPE3KM U/UAN LYT OKPY>KHOCTW.

[lopaboTtaHa kOMaHAa Ik8uouCMaHmMa KpugoU: NosBMAACE BO3MOXHOCTb YKa3aHWs
TOUKM, ONpesenstolen NoNoXeHNe 3KBUANCTaHTbl OTHOCUTENIbHO ee 6a30BOro
KOHTypa.
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21. [opaboTaHa koMaHza JlomaHas:
- paAnyc CKpyrneHusa Tenepb MOXHO BBECTM He TONbKO B TabauLe napaMeTpoB
BEPLUMH, HO 1 B Nose Ha [aHenn CBOWCTB,
— B OKHe nepeMeHHbIX Tenepb AOCTYMHbI MePEMEHHbIE, YpaBastoLme
napameTpamu BEPLUMH TOMaHOW.

padunueckme JOKYMEHTHI

1. Tpwu co3zaHun Uan pefakTMpPOBaHNM HONbLUMHCTBA FEOMETPUYECKMX OOBEKTOB,
Pa3MepoB M 060O3HAUEHWNIN B HUX MOXHO KOMMPOBAaTb CBOMCTBA APYruX, yXe
CywecTBytoLMx 06bekToB. [1ns 3TOro cayxut kHonka Konupogame ceolicmea Ha
MaHenn cneumanbHOro ynpasneHus. MNocne HaxaTusa 3TOM KHOMKK CAeayeT yKa3aTbh
0OBEKT — UCTOYHMK CBOMCTB.

2. TloABmnacb BO3MOXHOCTb CO34aHMA rpadunyeckmx o6bekToB No obpasLy. [Ang 31oro
CNYXWT KoMaHaa MHecmpymeHmel — O6bekm no obpasyy. O6bekT-obpasel, MOXHO
BblAEMTb KaK O BbI30Ba KOMaHZbl Tak 1 nocne. HoBbln 06bekT byaeT nmeTb
cBoMlcTBa 0bpasLia.

3. [opabotaHa koMarzaa [IpaMoy20/16HUK:

- fobaBneHa BO3MOXHOCTb 3aiaHWA yrna noBopoTa NPAMOYrofibH1Ka (paHee
CTOPOHbI NPAMOYrobHVKa BblIV BCerga napannenbHbl OCAM TekyLLel CUCTEMBI
KoopAMHaT),

- pobaBneHa BO3IMOXHOCTb Bbibopa cnocoba NOCTpoeHns: no 08yM moyYkam Vnvi No
yeHmpy U 8epuiuHe; B CBA3M C NOABAEHWEM MOCNEAHErO U3 NepeYnCcaeHHbIX
cnocobos oTaenbHan koMaHaa [pAMOY20/1bHUK NO YeHmpy u 8epuuuHe
NCKIKOYEHa.

4. JobaBneHa koMaHza [MpAMOy20/16HUK NO MpeM mo4kam. JoCTynHo ABa cnocoba
MNOCTPOEHWNA: NO MpeM 8epUUHAM 1 no yeHmpy u 08yM 8eplUUHAaM.
5.  YcoBepLueHCTBOBaHa paboTa C xapakTepHbIMU TOUKaMU:
= eC/In xapakTepHble TOYKM HECKObKMX OOBEKTOB COBMaZatoT, OHWM OTObpaxaroTcs
Kak OZHa TOuKa, Mpu NepemMeLLeHn KOTOPOW NepemMeLLaroTcs COOTBETCTBYOLLIME
TOUKM BCEX OOBEKTOB; MPU HAaCTPOMKE MOXHO BKIHOUUTb OTOBPaXKEeHWE TONbKO
0bLLMX XapaKTEPHbIX TOYEK BblAeNeHHbIX 0ObeKTOB,
— XapakTepHble TOUKM Ayrn OKPY>KHOCTWU AOMOAHEHbI 3HaYKaMu, MO3BONAOLLMMM
M3MEHATb PaanycC Ay OTAENbHO OT OCTasbHbIX MapamMeTPOB,
- Npw NepeMeLLeHMM MbILLbHO XapakTePHOW TOUkM 0ObekTa Tenepb PALOM C
KypCOpOM OTObpaxkaroTca TekyLume 3HaueHnsa napameTpoB 06bekTa,
—  MpV NepeMeLLEHNN XapakTEPHON TOUKM MbILIbHO MOXHO MCMONb30BaTh
BCMOMOraTe/ibHble TPaeKTOPUN — OHW NOABAAROTCA, €CNN, BbIAENNB XapaKTePHYHO
TOUKY OBBEKTa, 3a4epP>XXaTb Ha Hel Kypcop; NpW NepeMeLLEHM XapaKTEPHOW TOUKM
BAO/1b BCTOMOTaTeNbHOW TPAEKTOPUK U3MEHAETCA TONbKO OAMH NapameTp
obbekTa.

6. YcoBeplueHCTBOBaH GYHKLIMOHAN aCCOLMATUBHBIX BUAOB:

— B MPOEKLMOHHOM BWJE, BUAE MO CTPEeNKe 1 paspese/ceveHnin aBToMaTMyeckm
CO3/at0TCA Pa3pbIBbl, €C/IN OHW OblIM HAa OMOPHOM BUAE W eC/IV HanpaB/ieHme
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NpoeLVpoBaHna NepneHANKYNSPHO HanpaBAEHMIO CABUIa M306paxXeHns B
OMOPHOM BUAE;

— Tenepb HOBbIA BWJ, CO3AAOLLMIACA HA OCHOBE CyLLECTBYHOLLLEro (OMOPHOro), No
YMOJYAHMIO MMEET TaKyH Xe HaCTPOWKY OTPUCOBKM 1 OTOBpaeHns 0OBEKTOB,
YTO M €ro ONOPHbIN BUA,

7. Tenepb B HOBbIN BUA, GOPMUPYIOLLMINCA NOCAE CO34aHNA 0BO3HAUYEHNA BbIHOCHOTO
3NeMeHTa WK Y313, aBTOMaTUYeCKN KOMMPYETCA YacTb M306paxeHna ONOPHOro BMAR,
OrpaHvyeHHas KOHTypoM 0603HayeHna. TakuM 06pa3oM, ecim ONOPHbIA BUZ Obin
HeacCcoLMaTMBHbIM, TO CO3AaeTCa «3aroTOBKa» BbIHOCHOTO 3N1eMeHTa WY Y313, a eCu
OMOpPHbIV BUA BblA aCCOLMATMBHBIM, TO MPOEKLMA MOAENN AOMONHAETCA KONMUAMM
06beKkTOB, 206aBNEHHbIX B OMOPHbBIV BUZA BPYYHYHO.

8. [losBmnacb BO3MOXHOCTb NMPWBA3KK K IMHNAM, COCTaBAAIOLLMM OPOPMIEHME YepTexa
(PamMKy, OCHOBHYH HaAMMCb M T.M.). HoBas npuBA3ka — rnobanbHas; ee
BK/IFOUEHME/OTKIFOUYEHNE NPON3BOAUTCA B MEHIO KHOMKW [Ipuesa3ku KoMaHAOowM
lNpussska k a1eMeHmam 0gopMAeHUS Yepmexa N OAHOMMEHHOWN ONLMen B
Amnanore yCTaHOBKM rNobasbHbIX MPUBA30OK.

9. llrpuxoska B accoLmaTMBHOM BUAe Pa3spes/cedeHue Tenepb 3aB1UCUT OT Matepuana
Mozenn. [Mpy HeObXOANMMOCTH CTUAb LUTPUXOBKM MaTepuana MOAEAN MOXHO
M3MEHUTb, OTPEAAKTMPOBAB CBOWNCTBA MOAENN.

®ain nnotHoctent (Graphic.dns) AONOAHEH AAHHBIMW O CTUAE LUTPUXOBKM ANS KaXKAO0ro
MaTepuana.

PaboTa c nepeMeHHbIMU

1. Tloa pa3mepHON HAAMMCHHO Pa3MepPOB C NepemMeHHOM (B rpadmyeckom AOKYMeHTe
MW 3CKN3e) Tenepb OTOOpPaxaeTcs He TONbKO UMS MEPEMEHHON, HO 1 BbipaXeHue
A9 ee BblYMCIeHNA, eCM OHO 3a4aHO.

2. TosBWAacb BO3MOXHOCTb CO3aHNsA MNEPEMEHHbIX ANS MPeAebHbIX OTKAOHEHWA
pa3mMepos.

3. PacwmpeHbl BO3MOXHOCTM HacTporiki OKHa NepeMeHHbIX: TeNepb MOXHO N3MEHUTb
Habop v NopAAOK crefoBaHMA cTonbLoB. MckatoueHne — ctonbel, MMsA, oH Bceraa
npucytcteyeT B OKHe NepeMeHHbIX 1 Bceraa uaeT nepsbiM. [Aranor HacTponkm
CTONDOLIOB BbI3bIBAETCA KOMaHAOW JoN0/IHUMENIBHO... 13 KOHTEKCTHOTO MEHHO
3aro/IoBKOB cToN6u,08 B OKHE NepeMeHHbIX.

PaboTta co cBoncTBaMu U oTyeTamMmm

1. OTueT Tenepb MOXeET HbITb aCCOLMATUBHO CBA3AH C JOKYMEHTOM, MO KOTOPOMY OH
co3/aH. Bce n3meHeHns B LOKyMeHTe — M3MeHeHWe Habopa 06BEKTOB U 1X
CBOWMCTB — aBTOMATUYECKM NepPesaroTcs B aCCOLMATMBHBIN OTYeT. ACCOLMaTUBHAS
CBA3b OTYeTa C JOKYMEHTOM-NCTOYHNKOM GOPMUPYETCSH MPU ero co3faHum C
MOMOLLIbHO onLumn AccoyuamuegHeili omyem Ha [NaHenn CBOWCTB.

2. [aHHble B oTyeTe Tenepb MOryT ObITb NPEACTaBAEHbI B BUAE CCbIIOK Ha CBOMCTBA

0ObEKTOB B AOKYMEHTE-NCTOYHNKE. [—lpl/l N3MEHEHWN 3HAUEHUIA CBOUCTB, KOTOpbIE
ABNAKOTCA MCTOYHMKaMWN CCbINOK, AaHHbIE B OT4YeTe M3MEHAKOTCA. ﬂ‘J'IFI q)OpMVIpOBaHI/IFI
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B OTYETE CChbINIOK CeAyeT NP ero Co3aHnmn BKIKOUNTL Ha [aHenn CBOWCTB OMnumto
ZJlaHHbie 8 sude CCbI/oK.

3. TNoakntoumntb CTUIb OTYETa TeMepb MOXHO B MpoLecce co3aaHua otyeta. [ns 3toro
CNyxuT cTpoka Jpyeol B cnvicke cTunein Ha lNaHenn CBOMCTB.
4. [lopaboTaH PesakTtop CBOWCTB:
— BBeZEeHbl cneLyanbHble MUKTOrpamMMbl 418 OTOBpaxeHUs CrpynnmpoBaHHbIX
06BbEKTOB,
— CTasa BO3MOXHa rpynnmMpoBka 06bekTOB vepTexa no BUAaM, KOTOPbIM OHM
npvHaanexat — A8 3TOro cieyeT Bbi3BaTb KOMaHAy [pynnupogame no sudam w3
MeHO KHOMKW [pynnupoeka Ha MHCTPYMEHTaNbHOW NaHenn Pegaktopa,
— MOfBWAACh BO3MOXHOCTb PeAakTMPOBaAHMA TakUX CUCTEMHbIX CBOWCTB, Kak agmop,
Op2aHu3ayus, KoMMeHmapud, Macca, Mamepuas, NJI0MHOCMe.

MeuaTb

1. ToaBmnacb BO3IMOXHOCTb MeYaTu BblAeNeHHOro dparMeHTa LOoKymMmeHTa. s 31oro
CNYXUT onuwms BeldeseHue B ananore HacTporikm nevatn. OHa AOCTyMHa, ecav nepes,
BbI30OBOM KOMaH/bl Meyatu B JOKyMeHTe Obl10 UTO-MBO BblAENEHO.

Kpowme Toro, B MeHto kHoMku [pedsapumensHeili npocMomp fo6aBsneHa KOMaHAa
[lepedamo ewi0esieHHOe 8 npedsdpumesbHblli npocMomp.

2. Onuws AlemepHamueHsili cnocob ebie00d 3aUB0K B Aanore HaCTpOnKm
NapameTpoB BbIBOAA NepenmeHoBaHa B AJlbmepHamuaHeili cnocob ewieoda 3aausoK U
pacmpos, Tak Kak ee feicTBMe Tenepb PacnpOCTPAHAETCA U Ha BCTABAEHHbIE B
AOKYMEHT pacTpoBble M306paxkeHus ¢ MPO3paYHbIMK 0BaaCTAMM.

MmnopTt n skcnopt

1. [JopaboTtaH 3kcnopt mogenen B popmat STEP: Tenepb BO3MOXHa 3anmcCb UMEHM
aBTOpPa, KOMMEHTapMEB, CBOMCTB U UCMONHEHMIA Moaenn. Kpome Toro, cTana
BO3MO>Ha 3anunce B dopmat STEP AP214 — anq sToro cnesyet Boibpathb
COOTBETCTBYHOLLYHO CTPOKY M3 cnncka Tun goalina fvanora coxpaHeHus dbarinos.

2. [opabotaH nmnopt n3 ¢opmatos DXF n DWG: nosBmaacb BO3MOXHOCTb UTEHWNS AyrT
SNIMMNCOB U MOAMANHWUIA B MOZENSAX, @ TakKe MHUIA-BbIHOCOK C HECKObKUMM
OTBETBJEHUAMMU B UepTexax.

3. B amanore HacTpownku BbiBoAa B dopmatbl DXF n DWG peannsoBaHa BKnajka
KomnoHoska cneyugukayuu. OHa 3ameHseT ananor KOMnoHoska cheyugukayuu,
NOABAABLUMIACA NPW IKCMOPTE MHOTOCTPaHUYHbBIX Crieunburkaumi.

MpuknagHble 6UbANOTEKM

1. [JopabotaHa bubnnoteka Mamepuanel u CopmameHmel:

- Obuee KONMYeCTBO MaTepmranos coctasaset bonee 93500 HanmeHOBaHMI.
B Tom uuncne:

— 1300 oTeuyecTBEHHbIX MapPOK CTasein 1 CNAaBoB;
— 2393 3apybexHbIX MapOK CTanen 1 CNiaBos;
— 145 mapok uyryHa;
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— 957 Mapok LIBETHbIX METaNI0B M CMJIaBOB;

— 432 Mapok mMacen 1 CMasok;

— 216 MapoK 1aKOB W Kpacok;

- 501 mapok naactmacg;

— 474 Mapok Knees;

— 1267 HaMEHOBaHWNN CBAPOYHbIX MaTepuanos;

— 567 HavMeHOBaHWI NPOBOAOB 1 Kabenew;

— 271 HaMMEHOBaHMA CTPOUTENIbHbBIX MAaTEPUANOB;

= 1371 BWA ranbBaHUYECKUX MOKPbITUN;

— 46 HaMMeHOBaHMI KOMMO3MLMOHHbIX MaTePManoB.
- baza coaepxut 6onee 47000 3k3eMNNAPOB COPTAMEHTOB.

- [JlobaBneHbl cnepyroume BO3MOXHOCTM B3anmogenctemsa ¢ cuctemort KOMIMAC-
3D:

— BbIOOp MaTepurana AN NCNONHEHWS,

— BK/IHOYEHWE AaHHbIX 13 BUBANOTEKM B TexHMYeCKMe TpebOoBaHMA TPEXMEPHbIX
MOJEenewn,
— aBTOMAaTUYeCKMI BbIOOP CTUAA LUTPUXOBKM Npu BbiIbOpe MaTepuana,
— MpPW NPOCMOTPE CBOWCTB MaTepuana Tenepb OTKpbliBaeTCa Avanor MHgopmayus,
cofep>KaLmin MOAHYH MHPOPMaLMIO O MaTepuarne,
— HaCTpoWKa, NO3BONAKOLLLAA yKa3aTb, TpebyeTca M MCNONb30BaThb ANA AeTanu
LiBeT MaTepurana, ykasaHHbil B bubanoreke.
2. B 6unbanoreky KOMIAC-Makpo no6aBaeHbl BOSMOXHOCTW 3aMncy MakpOCOB A4
CO3/aHuA CesyroLLMX O6BbEKTOB:
- rpaduyeckne o6bEKTbI:
— BOJIHUCTaA NNHWA,

JMHNA C N310MaMW,

MYNbTUANHWSA,
- Tabnvua Ha YepTexe,
- TpexmMepHble 06beKTbI:
— OTpesoK,
— TOUKa,
— JIMHNA-BLIHOCKA,
— 0003HayeHwme LWepoxXoBaToCTH,
— 0603HauveHwue Hbasbl,
— 0b603HaueHne fonycka Gopmsl,
— 3annaTka,
— JMHenYaTas NOBEPXHOCTb,
— 3KBMAMCTAHTa KPUBOW,
— 3KBWAMCTaHTa MOBEPXHOCTY,
— KpuBas Mo 3aKOHY,
— MOBEPXHOCTb MO CETN TOYEK,
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— MOBEPXHOCTb MO MAACTY TOYEK,
— CMaaviH Ha MOBEPXHOCTY,

— KOHTYp,

- ayra,

— onepauua CoefNHEeHNs KPUBbIX,

— onepaLma CKPYr1eHns KpmBbIX,

— onepauma NpuaaHNsa TOAWMHbBI MOBEPXHOCTY,
— JIMHENHbIV pa3mep,

— paAvanbHbI pa3mep,

— AVaMeTpanbHbIi pa3mep,

— YIr1I0BOW pasmep,

— NIOKaNbHasA cMcTeMa KOOPAMHAT,

= MacCvB onepauuii No Toukam,

— MacCuMB NPOCTPAHCTBEHHbBIX KPMBbIX MO TOUKaM.

3. [opabortaHa Cucmema pacnosHasaHus 3D-modeneli.

Tenepb BO BpeMs pacno3HaBaHma cOopku npu Bblgaye HbopmMaLmm 0b owmbke
pacno3HaBaHWA UM HEKOPPEKTHOCTU MCXOAHOM MOAeNn B COOpKe BblaenaeTcs
COOTBETCTBYHOLLUMIA KOMMOHEHT.

B MHTEpaKTMBHOM pexmnme pacno3HaBaHWA HOMEPa B CMUCKE rpaHen,
onpeAenaroLLMX pacno3HaBaeMyro OnepaLuio, COOTBETCTBYHOT HOMeEPaM rpaHem
MOZEeNN pacno3HaBaHWA.

BeeseHo pacno3HaBaHue onepaumn GopMMpOBaHMA LMANHAPUYECKOTO YepBAKa.
YTOUHEHO NOCTPOEHME PaCMO3HAHHbIX ONepaLmni CKPyraeHnsa MexAay NAOCKOU U
LUMAVHAPUYECKOM TPaHAMY, @ TakKe MeXAy ABYMA LMAVHAPUYECKUMU TPaHAMM.
[lns yCKOpeHmns pacno3HaBaHWs B MHTEPAKTMBHOM PeXMMe BblAeNEHME rPaHen
onpeaenseT Tenepb NOPAAOK NOMCKa OYepesHOM onepauuu.

YnyylleHo KayecTBO pacno3HaBaHWsa MOAENM; YTOUHEHbI QYHKLWN yNopaL0YeHmA
[epeBa noctpoeHns.

4. [opabotaHa bubanoteka CmaHdapmHele uzdenus.

MosBMAaCh BO3MOXHOCTb HACTPOWKM OFPaHUYUTENBHOIO NepeYHsa — Crucka
TUNOPAa3MEePOB M MapaMeTPOB CTaHAAPTHbLIX N3AENNIA, Pa3PELUEHHbIX K
NPUMEHEHWVIO Ha MPeANPUATUN.

Peann3oBaHa BO3MOXHOCTb MPUCBOEHUA U3LEMIO YHUKANBHOTO
NHAMBMAYANbHOTO KOAA AN €r0 OAHO3HAYHOW MAEHTUDMKALMN.

Kaxzaomy n3genmto B cOoTBeTCTBMM C OBLLEPOCCUNCKMM KNacCudrKaTopom
NpoAyKLMM NpUcBoeH koa. Heobxoanmas nHdopmaLms B3aTa M3 HOPMATUBHOTO
AOKYMEHTa, MO KOTOPOMY pa3paboTaHo mnsgenve.

[lobaBneHa BO3MOXHOCTb MOMCKA B A€PEBE M34eMIN NO NepBbiM BykBam mx
Ha3BaHWs.

MosBMAaCk BO3MOXHOCTb MPOCMOTPA CAMCKa MNOCAEAHUX MPUMEHEHHbBIX N34ENNN,
a Tak>ke BO3MOXHOCTb MOBTOPHOTO MCMOb30BaHNA U3AENNI 13 3TOTO CrnCKa.

Mpw ncnonbsoBanum 6ubanotekmn B KOMIMAC-3D:
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A06aBneHa BO3IMOXHOCTb MMMOPTA M 3KCMopTa WabNoHOB HacTpoek 06beKTOB

cneyndumkaumm;

— Npw BCTaBke B COOPKY MNOTAMHbIX 1 NOAYNOTalHbIX BUHTOB MOABMAACH
BO3MOXHOCTb COMPAXEHMA AeTanein MO KOHMYECKON NOBEPXHOCTY;

— Npw BCTaBke m3genmsa B COOPKy MNOABMNACE BO3MOXHOCTb COMPSAXEHNA AeTanen
MO HeMNOCKOW MOBEPXHOCTH (paHee Bblna BO3MOXHOCTb COMPSAXEHNS TONbKO C
MNIOCKOW FPaHbto);

— NPV NOCTPOEHMNM OTBEPCTUA TeMepb B KAYeCTBE HayabHOM MOBEPXHOCTU MOXHO
yKa3blBaTb MIOCKOCTb, KACAOLLYHOCSH BbIOPAHHOW rpaHu B 3ajaHHOM TOUKE; B
KauyecTBe KOHEYHOM MOBEPXHOCTM TEMEPb MOXHO yKa3blBaTb NHOOYHO rpaHb (B
TOM UMC/Ie HEMNOCKYHO), MPU YCIOBUM, UTO OCb OTBEPCTUA MepeceyeT 3Ty rpaHb
NN ee NPOAOIXKEHNE;

- komaHaa Cozdame obvekm cneyugukayuu ctana AOCTynHa npu pabote B
[LOKyMeHTe Tvna cneundukaums;

— npw paboTe ¢ rpadryecknMmn JOKyMeHTaMmn NOABMAACE BO3SMOXHOCTb
yrnpaBAeHuA OTPUCOBKOW YYaCTKOB KPEMEXHOro COeANHEHNA Haj
CKpenasembiMn AeTansiMu, BHYTPU CKpenaseMblx AeTaner, Noj ckpenasembimm
LeTanamu.

- [Ana vsgennin naketoB KoHcmpykmueHele 31emeHmebl, KpenexHsie u3denus,
KpenexHele usdesus OCT92, [lemanu u y3/el cocydo8 U annapamaos CO3/aHbl
HoBble, bonee NHGOPMaTMBHbIE, N30OPaXKEHMA.

- B kartanor Kpenex pobasneHbi:

- Wnonkun DIN 268, DIN 271, DIN 6881, DIN 6883, DIN 6884, DIN 6885, DIN 6886,
DIN 6887, DIN 6888, DIN 6889;

— bostel DIN 478, DIN 479, DIN 480, DIN 607, DIN 608, DIN 7992;

— BuHTbl 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,

— 'Bo3am DIN 1143-1, DIN 1157, DIN 1158, DIN 1163, DIN 68163;

— Konbua DIN 471, DIN 472, DIN 983, DIN 984, DIN 7993;

— Wan6er DIN 988, DIN 6799;

— Wnwunekn DIN 835, DIN 525, DIN 938, DIN 939, DIN 940, DIN 2509;
— WtnepTel DIN 1469.

- B «atanor 2snekmpuyeckue annapamel u apmamypa L06aBAeHbl KPbILLKK AN
unamHapuyeckmnx coeamnutenen FOCT 25930-83.

N3meHeHne KomnaeKkTa NnocTaBku

1. B komnnekT noctaBku BkArOUeHa bubsuomeka uHmezpayuu ¢ kamasnozamu TraceParts.
Mo3BonseT BCTaBNATb MOAENN W M30OpakeHUa Moaenen 13 katanora TraceParts B
KOMIMAC-A0KyMEHTSI.

OTaenbHO onaaymBaemMas amueH3na ans pabotel ¢ bubamnoTtekon nHTerpaLmm c
katanoramu TraceParts He TpebyerTcs.

2. VI3 xomnnekTa noctaBku nckatoueHa bubanoteka nogaepxku dopmata model (CATIA)
(CATIAread.rtw).
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OTnanumnsa sepcum 13 SP2 ot Bepcumn 13 SP1

papunueckme JOKYMEHTHI

1. PaclwmpeHbl BO3MOXHOCTW yNpaBaeHus CTpenkaMu B3rasza (B TOM Yncie B COCTaBe
0003HaYEHN NIMHMM pa3pe3a ANA MAWMHOCTPOEHNA 1 CTPOUTENLCTBA):
= MOABMAACh BO3MOXHOCTb BK/IFOUEHMA/OTKIHOUEHNA 3aU4ePHEHNS CTPENOK,
— [fobaBneHbl HOBble TUMbI CTPENOK: 3aKpelimads, omkpeimas, 6e3 cmpesiku; BbIoop
HY>XHOrO TMna npow3soaunTca n3 cnucka Cmpesika Ha lNaHenn CBOMCTB Npw
BbINOAHEHWW KOMaHAb! /IuHUsA paspe3a win Cmpesika 8324180a.

Hactpoika 3auepHeHnsa CTpenok 1 coCcTaBa CnmMcka CTPENOK BbIMONHAETCS,
COOTBETCTBEHHO, B Noapa3aenax Cmpenku v @Quasmp cmpenok passenos Cmpeska
832/190a v JIuHUA paspe3a HacTpoeyHOro Avanora (Ha Bknaske Hogbie doKyMeHmMobl —
A9 HOBbIX rpaduyeckmx JOKYMEHTOB, Ha Bkiaake Tekyujuli 0oKyMeHm — Ans
TEKYLLLEro 4OKyMeHTa).

2. KomaHaa Yenoeol pasmep c obweli pasmepHoli auHuel fopaboTaHa: Tenepb HyneBas
oTMeTka obo3Hauaetca kak 0° (paHee obo3Hauanack kak 0). Obo3HaueHne 0°
cootsetctByeT FOCT 2.307-2011, 3amenumBliemy FOCT 2.307-68.

MeuaTb

Moasunace koMaHaa CneyuaneHas ne4ams, NpeAHasHayeHHas Ana BbiBOAA Ha
nevataroLLe yCTPOICTBa, MO3BONAOLLME HEMOCPEACTBEHHO B MpOoLLecce neyatu
MEHATb pa3Mepbl CTPaHMLbI MeyaTy NoA pPa3Mep BbIBOAMMOIO AUCTa AOKYMEHTA.
Bnarosaps 3TOMy Tenepb MOXHO, HanpuUMep, BbIBECTU Ha BUPTYasbHbIM XPS-NPUHTEP
MHOTFOJMCTOBOW AOKYMEHT C IMCTaMu pasHoro dopmata v B pesyibTate noayyuntb
OAMH Xps-daiin, pa3mepbl TMCTOB B KOTOPOM ByayT COOTBETCTBOBATb pa3Mepam
JNCTOB B BbIBEAEHHOM IOKYMEHTE.

JKkcnopT
MoaBnnacb BO3MOXHOCTb Nepeaayn aTpmbyToB MakpOObOBEKTOB MPW 3KCMOpTe
rpaduryeckoro gokymenta B popmat DXF nan DWG. ATpmnbyTbl MakpoobbekToB
CTaHOBATCA aTpMbyTamMmn COOTBETCTBYHOLLIMX HNOKOB.

MpuknagHble 6GUbANOTEKM

[opaboTtaHa 6bubnnoteka CmaHoapmHele uzoenus.

- [pwu noctpoeHnn oTBepcTUs AobaBneHa BO3MOXHOCTb yKa3aHusa [11ockocmu,
KkacamesibHoU K 2paHU 8 Moyke B KayecTBe HayanbHOW rpaHn. B kauecTse
KOHEYHOW rpaHn MOXHO yKa3aTb J00YH, B TOM UMCIe HEMNOCKYH), rpaHb C
YCNOBWEM, UTO OCb OTBEPCTUS NepecekaeT KOHEYHYHO rpaHb (v ee
NPOAO/IKEHME).

— [pu NOCTPOEHMM KPenexHOro anemMeHTa B rpadunyeckom AoKyMeHTe NosBMAach
BO3MOXHOCTb yKa3aTb, Kakme y4acTKun KPENEXHOro aneMeHTa byayT OTPUCOBaHbI:
BEPXHUI, CPEAHNI UAN HUXKHUIA YYaCTOK.
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Omuau4us eepcuu 13 SP1 om eepcuu 13

Obuwee

1. Pa3pabotaHa Bepcuns KOMIAC-3D anqa 64-pa3psagHbix ONepaLMoOHHbIX CUCTEM.
Bepcna KOMIAC-3D ana 32-pa3pasHbix onepaLmoHHbIX CUCTEM MO-MPEXHEMY
AOCTYMHa.
64-pa3pasHan sepcua KOMIMAC-3D moxeT 3a4eicTBOBaTh H60/bLUe ONepaTMBHOW NaMATA MO
cpaBHeHuto ¢ 32-pa3psaaHon Bepcmnein KOMIAC-3D, 6aarogaps YeMy BO3MOXHa paboTa ¢
6onee CIoXHbIMK COopKaM.

2. VI3meHeH cnocob nmMeHoBaHWA GanaoB pe3epBHbIX KONW JOKyMeHTOB (bak-dainnos):
pacwmpenme «bak» fobaBnseTca K NOAHOMY MMeHM daina JoKyMeHTa (paHee
pacwmpeHne «bak» 3ameHano pacwmpeHme nmenn Gaina). Takum obpasom,
pe3epBHaa konua daina, Hanpumep, model. m3d Tenepb byaeT UMETb UMSA
model m3d.bak. bharogaps 3TOMy B Clydae HaAMUMA B O4HOM NManke OA4HOMMEHHbIX
darnoB pa3HbIX TMMOB (HAaNPUMeEP, YepTexa U MOAENN) MCKAFOYAETCA 3aMeHa Konum
OAHOro darna (CoxpaHeHHOro paHbLUe) Konuewn apyroro damna (CoxpaHeHHOro
no3xe).

3. Pa3mepsbl 3HaukoB B okHe Ceolicmea Tenepb MNOAUNHAKOTCS HACTPOWKe, CAeNaHHOM
Ana MNaHenn CBOMCTB. DTOM XXe HacTpoViKe NOAUYMHAROTCA Pa3Mepbl 3HAUKOB B HOBOM
SneMeHTe nHTepdenca — okHe HyMepayus. B cBA3n ¢ 3TMM nMetowasnca B Amanore
HaCTPOWMKM pa3mepa 3HaukoB rpynna llaHess ceolicme nepenmeHoBaHa B [laHess
ceolicms, okHa “Ceolicmea” u “Hymepayusa”.

4, le/l BBOJE Bblpa)KeHMVl B nona [1aHenn CBOMCTB MOXHO MCMOb30BaTb KOHCTAHThI.

TpexmepHoe MogennpoBaHue

1. TMosBunack BOIMOXHOCTb MPOU3BOJ/ILHOMO PeAakTMpoBaHns GOPMbl rpaHn Tena uam
nosepxHocT. [1ns atoro cnyxut komaHza CnaaliHoeas gpopma. Nocne ee BbI30Ba BbiOpaHHas
rpaHb NpeobpasyeTcs B CNAANHOBYHO MOBEPXHOCTb, @ CUCTEMA NEPEXOANT B CNeLanbHbIM
pexnmM paboTbl. B 3TOM pexunmMe BO3MOXHO NPOM3BO/IbHOE NepeMeLLEHNE MOCOB
MOBEPXHOCTN MbIWbBHO, a TakxXe JOCTYNHbI cieayrouime KoOMaHabl:

- JluHeliHoe nepemewjeHue — CNyxuvT AN NepemMeLLeHns BbIOpaHHbIX MOAFOCOB Ha
OAHO W1 TO Xe 3ajaHHOe PacCTOAHME B 3aZlaHHOM HanpaBiaeHUY,

- [lepemewjeHue co C21axusaHuem — CNyXunT AN NepemeLleHns BbIbpaHHOro
MoJItoCa B 3alaHHOM HarnpasJ/ieHNM Ha 3alaHHOE PacCTOAHME U OLHOBPEMEHHOIO
nepemMeLLeHma HECKONbKNX COCEHMNX MOAFKOCOB TakM 0Bpa3oM, UTobbl rpaHb
npuobpena BbINyKAYH, BOTHYTYHO WAW MAABHO M3MEHSAROLLYHOCS GopMmy,

- BpaweHue — cnyxuT ans noBopoTa BbIOPaHHbIX MONKOCOB BOKPYT 3aZaHHON OCK,
- MacwmabuposaHue — cnyxuT Ans Takoro nepemMeLLeHmsa BbibpaHHbIX MOKOCOB,
NpW KOTOPOM WX PACcCTOAHWE OT 3aZaHHOW TOUKM (LLeHTpa MacLuTabupoBaHus)

N3MEHAETCA COrNAacHO 3aZaHHOMY KOIPPULMEHTY,

— BelpasHusaHue — CcnyxuT Ans nepemeLLeHns BbiIopaHHbIX MOJKOCOB Ha 33ZlaHHYHO

NPAMYHO WAV MAOCKOCTb.

- ,ﬂ,OI'IOIIHl/ITe}'IbeIe KOMaH/Abl:
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— Cemka — CNy>XUT ANA CTYWEHUS NN Pa3peXeHNs CETKM NOKOCOB CMaliHOBOM
MOBEPXHOCTW NyTeM A0OaBAEHUSA NN yAaNEHNA PALOB, @ TakxXe AN 3anncu B
daiin KoopAMHAT MNONKOCOB CETKM,

= [MopsAdok — CNyXXUT ANA U3MEHEHNA NopsAAKa MOBEPXHOCTU NO HanpasaeHuam U
ny,

— Qukcuposame nNoJIKOC6l — CNYXUT ANA yKa3aHWA NONKOCOB MOBEPXHOCTH,
KOTOpble AO/IXKHbI OCTaBaTbCA HEMOABMXHbBIMW NPW NepeMeLLEHNN APYTUX
MOJIFOCOB.

rpaHI/I, cocegHme C peaaKTMpyeMoM rPaHbO, M3MEHAKOT CBOW IFPpaHWLbl Tak, yTObbI
T€/10 OCTaBanoCb UENbIM.

MNpon3BosbHOE peAakTMpOBaHME MOXET ObiTb MPUMEHEHO He K CaMOM rpaHu, a K
NOBTOPAOLLEN ee IKBUAMCTAHTHOW NOBEPXHOCTW. B 3TOM ciyyae rpaHb ocTaetcs
HEeN3MEeHHOW, @ B MOAenn GOpMMUPYeTCs HOBas MOBEPXHOCTb.

2. TlepepaboTaHa 1 AoNOAHEHa GYHKLMOHANBHOCTb A1 PaboTsl C 6oabWNMKM cOOpKamu.

- KomaHabl Cozdame mun 3azpy3ku v Beilbpame mun 3az2py3ku B KOHTEKCTHOM
MEHIO KOPHEBOTO 0ObekTa COOPKM 3aMeHeHbl OZHOW KOMaHAOW — Tunbl 3a2py3Ku.
Mocne ee BbI30Ba Ha [aHenn CBOWCTB NMOABAAETCA CMIMCOK TUMOB 3arpy3ku, Haj
KOTOpbIM pacnonoxeHbl kHornky Cozdame, Pedakmuposamse v Yoanaume.

Mpwv co3zaHnm 1 pesakTMPOBaHMM TUMa 3arpy3kn Ha 3kpaHe NOABAAETCA AMNANOT C
NonsAMU AN BBOAA Ha3BaHWsA, KOMMEHTapMsa 1 Napons TMMa 3arpy3ku 1 onuuen,
BK/IFOYAOLLLEN MPUMeHeHWe K cObopke COo3aBaeMoro/peaakTmpyemMoro Tmna
3arpy3ku. Mpu pesakTMpoBaHUK TUMNA 3arpy3km 3TOT AMANOT COAEPXKUT Takxe
OnLMIO, MO3BONAHOLLYIO MU3MEHUTL PeZakTUPyeMbIV TUM 3arpy3ku COrnacHo
TeKyLLEMY COCTOAHWIO MOAENN.

Ans npuMmeHeHnsa K cbopke BbIOPaHHOTO B CMIKCKe TWMa 3arpy3kn cieayeT HaxaTb
kHonky [puMeHUMb Ha MNaHenn cneLmanbHOro ynpasaeHus, a Ana BbIxoda 13
KOMaHZbl paboTbl C TMNamu 3arpy3ku — KHonky [pepeame KOMaHOy.

— [ob6aBneH HOBbIN CUCTEMHBIN TMM 3arpy3kn — «[abaput». B pesynbtate
NPVYMEHEHMA K KOMMOHEHTY 3TOrO TMMa 3arpy3ku OH OTObpaXaeTca B OKHe
MoZenu B BuAe rabaputHoro napannenenunesa. B lepese mogenu k
MMKTOrPamMMe KOMMOHEHTa € TMNoM 3arpy3ku «[abaput» gobasnsaetcs
NUKTOrpaMma «napaaienenunes», NPOCMOTP COCTaBa KOMMOHEHTa CTaHOBUTCA
HEBO3MOXEH.

— [loaBunnacb BO3MOXHOCTb MPUMEHEHMA K NOACOOPKE He TONbKO CUCTEMHBIX TUMOB
3arpy3ku, HO 1 10BOro 13 CO3AAHHBIX B HEW MOb30BaTENbCKMX TUMOB 3arpy3Ku.
[ina BbIbOpa NOAb30BATENLCKOrO TUMA 3arpy3Kku CIYXUT KOManAa Tunsl 3a2py3ku -
Bbibpamb B KOHTEKCTHOM MEHIO KOMMOHEHTA.

- KomaHgza Jocmyn B KOHTEKCTHOM MEHIO KOMMOHEHTa nepenMeHoBaHa B
PedakmuposaHue, a KOMaH/bl BbI3bIBaEMOTO €€ MOAMEHIO NeperMeHOBaHbI 13
PedakmuposaHue v Toseko YmeHue B PaspewieHo v 3anpeuwjeHo COOTBETCTBEHHO.

- KomaHZzbl NpyMeHeHNs K KOMMOHEHTY CUCTEMHbIX TUMOB 3arpy3ki 1 KOMaHZbl
HaNIOXXEHWNA/CHATNA 3anpeTa Ha PeAakTMPOBaHMA KOMMOHEHTA Tenepb AOCTYMHbI
He TOJIbKO B €r0 KOHTEKCTHOM MEHHO, HO W Ha MHCTPYMEHTaIbHOW NaHeu
PedakmuposaHue cbopku.
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Ha nanenn Tekywee cocmosHue nosaBnaoCh nose co CNnckom lNpumeHeHHbIl k
cbopke mun 3azpy3ku. B none otobpaxaeTcs Ha3BaHWe NPUMEHEHHOro K cbopke
TMNa 3arpy3ku, a U3 Cnrcka MOXHO BblbpaTh M MPUMEHUTbL K COOpPKe APYyrom T1n
3arpy3ku. Ecam daktnyeckoe coctosiHme COOPKM OTAMYAETCA OT 3anmMCaHHOro B
NPUMEHEHHOM TUMe 3arpy3ku, TO Nepes Ha3BaHWeM T1Ma 3arpy3ku 4oHaBAseTCS
CMMBOA «3Be3404Ka» (*).

B ananore BBOAA Napons, NOABAAOLLEMCA NPW OTKPbLITUX COOPKM C TUNOM
3arpy3Kku, MMerLLMM Naposb, NOABUACA CNCOK Jocmyn, nO3BONAOWMIA BbIOPaTb
BapWaHT OTKpbITMA cbopkn — PedakmuposaHue nnvi Tobko YmeHue.

Ecnn Ha MOMeHT gobaBaeHNs KOMMOHEHTa B COOPKY K Hel Obl1 MPUMEHEH TuM
3arpy3ku, 3alWMLLEHHbIN NapoaeM, TO B APYr1X NONb30BaTENbCKMX TUMaxX 3arpy3Kku
pefakTMPOBaHWeE 3TOrO KOMMOHeHTa byaeT 3anpeLyeHo.

BnaokvpoBky 3anpeTa pefakTMpPOBaHWSA KOMMOHEHTa Tenepb MOXHO CHATb. [pwu
3TOM K KOMMOHEHTY aBTOMaTUUeCKM MPUMEHSETCS CUCTEMHbIN TUM 3arpy3ku
«[MonHbIN». ECnn cnucTeMHble UMbl 3arpy3kn 3aLlMLLEeHbl NapoieM, TO NMOABUTCA
3anpoc BBOAa Napons.

MosBMNack BO3IMOXHOCTb OTObpaxeHs B [lepeBe MoAenn cneLmanbHOro 3Hauka
(B BUAE NepedepKHYTON ANCKETbI), MOKa3bIBatOLLErO Haauumne y daiina
KOMMoOHeHTa aTpunbyTta To/lbko YmeHue. BkatoueHre 1 OTKAoUEHWE NoKasa 3TUX
3HaYKOB MPOM3BOAMTCA C MOMOLLbIO onumn Omobpaxame y KOMNOHeHMos8
docmyn To/lbko YmeHue B Avanore yCTaHOBKW NpaBs AOCTyna.

3.  /[opaboTaHbl KOMaHAbl NOCTPOEHMSA MACCKBOB:

MaccrB N0 KOHLLEHTPUYECKOW CETKE: MOABMAaCh BO3MOXHOCTb PaBHOMEPHOIO
CZABWUra 3Kk3eMnAspOoB BAOb OCM MacC1Ba B MPSMOM WA 06paTHOM HamnpaBAEHNN.
[lna 3T0ro cnepyet BBECTW LiaAr CMEeLLEeHNs 3k3eMnaspoB B noae Liaz no ocu Ha
lMaHenn CBOWCTB.

MaccrBbl NO KOHLIEHTPUYECKOWN U MO NapannesiorpaMMHOM CeTkaM: MosBmMAach
BO3MOXHOCTb Pa3MeLLeHNs 3K3eMMNAAPOB B LLAaXxMaTHOM Mopsake. ITOT pe3yabtaT
AOCTUraeTcs NyTeM CABUra 3K3eMnaspOB Ha NnoJiiara B OAHOM M3 HanpaBaeHWi
ceTku. [lna BKIOYEHMA LLAXMATHOTO PACMONOXEeHNs CesyeT BbibpaTh HYy>XXHYHO
CTPOKy 13 cnncka Cxema pasmewjeHuUs (B Macc1Be No napannenorpaMMHoON ceTke
3TOT CAMCOK 3ameHua cobou rpynny nepekatouatenen Konuu éHympu).

MaccrB no ToukaM: NosBMaAaCk BO3MOXHOCTb YpaBAeHNsA OpueHTaumen
3K3eMMAAPOB ANS Cy4as, KOrAa No3numm 3aaHbl TOUKaMK, NeXAaLLMMKU Ha KPUBOW
WIN Ha MOBEPXHOCTU (B TOM YMC/ie B COCTaBe rpymnmn toyek). YnpasneHue
MPOM3BOAMTCA C MOMOLLbIO Nepekatoyatener rpynnsl OpueHmayus Ha MNaHenn
ceovicts: CoxpaHAmb UcxoOHyro opueHmayuto v Jlosopadusame 0o HopManu K
KpusoU usu nogepxHocmu.

MaccyBbl NO KOHLIEHTPUYECKOW CeTKe, MO TOYKaM, No TabauLe 1 BAOIb KPUBOW: B
C/lyyae KOMMpoBaHWs Tena/NoBEPXHOCTM BPaLLEHNS MOXHO MCMONb30BaTh B
KauyecTBe 6a30BOW TOUKM ee MPOEKLMIO Ha OCb BpalleHus. BknroueHve 31om
BO3MOXHOCTN MPON3BOAMTCS C MOMOLLLLIO onumn Ha ocu epaujeHus Ha Maxenw
CBOWCTB.

4. [opabotaHa komaHaa [pynna moyek ho No8EPXHOCMU:
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- Tenepb MOXHO OTKAFOUMTL MOCTPOEHME TOUEK, NIEXALLMX 3a NpeAenamn rpaHu
(TOYKM CTPOATCA Ha TEOPETUYECKOW NOBEPXHOCTM FPaHK, a OHa B 0bLleM ciyyae
MOXET BbIXOAWTb 3a rPaHunLbl rpaHu). [na 3Toro cayxuT onuua Yqyumeleame
2paHuysl.

- [loaBunca HOBbI cnocob pa3melleHus Touek — 1o cemke 80kpye 3a0aHHOU
MOuYKU. STOT Ccnocob nNpeanonaraeT co3jaHne ToUeK B y3a1ax CETKM OLHOTO U3 Tpex
TUMOB:

— MNMpsamMoyronbHas (Ha NOBEPXHOCTK NtOOOro TMNa),
— KoHueHTpuryeckas (Ha chepmyeckor 1 NNOCKON MOBEPXHOCTAX),
— [ekcaroHanbHas (Ha NNOCKOW U LIMANHAPNYECKOW MOBEPXHOCTAX).
CeTka ntob0oro TMna, NOCTPOEHHAsA Ha NMIOCKOW MOBEPXHOCTH, a TakKe KOHLeHTpMYeckas
CeTKa Ha ccl)epe MOXET ObITb NOBEPHYTa BOKPYTr HOPMaJin K MOBEPXHOCTN B 3aﬂ,aHHOl\/JI TOUKeE.
5. Tllossunacb koMaHaa MIMnopmuposaHHas kpusas. OHa No3BONAET MMMOPTUPOBATb
KpvBble, 3aMnCaHHble B Garnax *.igs, *.stp n *.step, a Takxe CTPOUTb JOMaHble Mo
TOUKaM, KOOPAMHATLI KOTOPbIX 3ammcaHbl B Gannax *.txt, *.csv, *xls, nan *.ods.

6. Tlossmnace komaHaa Ompe3ok. OHa NO3BONAET MOCTPOUTL B MOAENN OTPE30K, yKa3as
MNONOXEHWE IBYX €r0 BEPLLMH.

7. B xomaHze lMpucoeduHumMeibHas moyka nosBMaacb BO3MOXHOCTb Pa3MeLLeHMs 1
opueHTauum no obbvekTy. [ns storo cnepyet Bbibpath 13 cnncka Cnocob sapwaHT 1o
obvekmy, a 3aTeM yka3aTb 06beKT, ONpeAeN oL MECTOMONOXEHME TOUKN U
HanpasaeHune ocer. Hanpumep, Npu BIbOpe B kKauecTBe 0H6bekTa N0KabHOM
CUCTEMbI KOOPAMHAT NPUCOeAMHUTENbHAA Touka OyaeT coBMajaTh C €€ HayaioM, a
ocm ByayT coHanpasaeHbl ¢ ocamu Y 1 Z. (BTtopor cnocob pasmelleHms
NPUCOeAVHUTENBHOM TOUKM, Py4Hoe 3a0aHue HanpaeieHus ocel, COOTBETCTBYeT
npexHeMy nopaaky paboTbl.)

8. B komaHze lpoekyuoHHas Kpugas nosiBuAach BOIMOXHOCTb MPOEeLMpPOBaHMs
BbIOPaHHOWM KPMBOM Ha BCMOMOTATENbHYHO MM KOOPANHATHYHO MAOCKOCTb.

9. Tlpwu noctpoeHnmn Toukmn cnocobom Ha nogepxHocmu (komaHzaa Toyka) nossuaach
BO3MOXXHOCTb YNpPaB/JeHNA MONOXEHNEM TOUKM C MOMOLLbIO OMNLUMK Yyumeieame
2paHuybl. EChv oHa BK/IHOYEHA, TO CO3JaBaemas TOUKa MOXET pacnoiaraTbCa NNLLb B
npezaenax BbIOpaHHOM rpaHy, a eciv OTKIKOYEHa, TO U 3a Npejenamu, T.e. Ha
NPOAOIKEHUN TPAHW.

10. B komaHzae IMnopmupoeaHHas noeepxHoCmMe NoABMIACb BO3MOXHOCTb UTEHMA
NOBEPXHOCTEN, 3anmcaHHbIX B dannax ¢opmata STEP.

1. TMoaBunack AnarHOCTVKa NepeonpeseneHHOCTM 3CKM3a. Tenepb, eCn 3CKN3 COAEPXKMUT
M3ObITOUHbIE CBA3M U/VAKN OrpaHUYeHus, Nepes ero Ha3saHvem B [epese mosenn
OoTObpaxaeTca BOCKIMLATENbHBIN 3HAK B KPYT/blX CKOOKaX.

12. TloABMANCH HOBblE BO3MOXHOCTM HAacTPOWKM O0TobpaxeHus [lepeBa Moaenu.

- [lnda Tena, KOMNOHEHTa M CaMOW MOZENV MOXHO BblibpaTb BapmaHT OTOOpaxXeHns
nmeHn B [lepese: HaMMeHOBaHMe, HaMMeHOBaHWe 1 0b03HaueHne nan

0b603HaueHne 1 HanmeHoBaHwMe. (UTobbl 0603HaUeHNe 0bbekTa 0TOHbpPaxxanocs,
OHO A0/I)KHO BbITb 33/1aHO MPW HACTPOWKE ero CBOMCTB.)
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- MoxHo oTkNtounTb OTObpaxeHve B [lepeBe Taknx pas3aenos, kak Tesa,
KomnoHeHmel v ConpsixxeHus (paHee 3Tv pa3zenbl 6e3yCcnoBHO NPUCYTCTBOBaNN B
[lepeBe Npu HaAM4YMM COOTBETCTBYHOLLMX OOBEKTOB).

- Tpwv paboTte co cOopKon MOXHO BKAKOUNUTL pa3bueHne KOMNoHeHTOB B [lepese
MOZENN Ha rpynrbl B 3aBUCMMOCTM OT Tna — COopoyHble eduHuUybl, Jemanu,
bubauomeyHsie KOMNOHeHMs! W T.4. [lns 3TOro cneayet Bbi3BaTb KOMaHAY
lpynnuposame KOMNOHeHMebI 13 KOHTEKCTHOTO MeHto kHonkun Cocmae Jepesa
M0oOe/Iu Ha MHCTPYMeHTaNbHOW NaHenn [epesa.

— B cBfA3M C yBe/IMUEHMEM KONMYECTBA HACcTPOeK [epeBa MOAENN NPEXHUIA pa3aen
Jepeso modesiu B HaCTpOEYHOM Ananore pasgeneH Ha Tpu: Obwjue Hacmpolku
omobpaxeHus, Cmpykmypa v ®opmam omobpaxeHUs UMeHU.

13. B kayectBe GpaninoB KOOPAMHAT ToUeK (MpUMeHAaeMbIX B KOMaHaax JIoMaHas,
lNosepxHocme no cemu modyek, Maccue no mabsuye v Ap.) Tenepb MOryT
MCMONb30BaTbCA Ganbl TEKCTOBLIX TabAUL, *.CsV.

14. [JopaboTaHa komaHza Pukcayua KoMnoHeHMos. Ecnn dunkcmpyetca napa
KOMMOHEHTOB, YYaCTBYHOLLMX B COMPAXEHNM, TO 3TO CONPAXKEHNE aBTOMATUYECKM
MCKKOYaeTCa M3 pacyeTa.

15. TMosBunack BO3MOXHOCTb KJaBMaTYPHOM NPUBA3KM K HaYyany TeKyLLen CMCTeMbI
KOOPZAMHAT MPW BCTaBKE KOMMOHEHTa B CHOpKy. [1si 3TOro Hy>KHO HaxaTb
KOMOUHaumo knapuw <Ctrl> + <0>.

padunueckme AOKyMEHTHI

1. TMoaBnnacb BO3MOXHOCTb yNpaBAeHWs HOMepamn 0603HaUEHNI U3MEHEHWIA: MK
CO34aHWV UV PeaakTMPOBaHNK 0B03HaueHVa ciesyeT BbIOpaTh HY>KHYHO rpynny
Hymepaumm 13 cnncka Hymepayus Ha Manenn ceoicte. O6o3HaueHve byaet
A06aBNeHO B BbIOpaHHYHO rpynmny v MOAyYnT NepPBbIi CBOOOAHBIV HOMEP M3 Hee.
TakvM 06pa3oM, CO34aB HECKOBKO FPYMn HyMepaLumm, MOXHO HaunHaTb HyMepaLmto
00603HaYeHNN N3MEHEHWNI 3aHOBO, HAaMPUMEP, Ha KaXAO0M NCTe YepTexa.

2. [pn ncnonb3oBaHWM KOMMbIOTEPA, OCHALLEHHOTO NPOLLECCOPOM C HECKOAbKMMM
AAPaMU U LOCTAaTOYHbBIM KONMYECTBOM OnepaTuBHOW namatn (0T 8 I'b), MOXHO
YCKOPWUTb CO3JaHne 1 nepecTpoeHne acCoLMaTMBHbIX BUAOB 3a CYET UX
napannenbHon obpaboTkn. Beibop cnocoba 0bpaboTkm Npom3BOANTCS B Ananore
ynpaBaeHusa CUCTEMOMW.

3. TlosABunacb BOIMOXHOCTb MapamMeTpu3aumnm cpefHen Toukn oTpeska (paHee 3Ty TOUKy
MO>HO ObIIO MCMOb30BaTh TOLKO A/1F MPUBA3KM).

PaboTa c nepeMeHHbIMM

MosBMAaCh BO3MOXHOCTb COXPAHEHMA BblpaXeHW B Gali 1 UTEHWA BbipaXXeHWI 13
3TOro danna. Parin Ana xpaHeHUs BblpaxeHu Ha3biBaeTcs collection.law v HaxoanTcA
B TOW Xe narke, rae kKoHourypaumorHble dansl (KOMPAS.cfg, KOMPAS.dsk,
KOMPAS.prj).

3anucb BbIpaXeHWs MPON3BOAMTCA C MOMOLLHO KOMaHAbl CoxpaHume 8bipaxeHue.
OHa poctynHa B MeHo Cepauc OkHa nepemMeHHbIX, a Takke B KOHTEKCTHOM MEHHO
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3TOr0 OKHa N B KOHTEKCTHOM MEHHKO MOJ1d BBOJa BblpaXXeHNA B ANasiore Bcmaska
mMamemMamu4ecKoeo 8bIpa>XeHUs .

UTeHne BblpaXeHNs NpOM3BOAMTCS NyTem Bbibopa ero u3 rpynnel U3 gatina
Ko/lekyuu B Avanore Bcmaska MamemMamuyeckozo blpaxeHus.

TekcToBble AOKYMEHTbI U cneuydmrKaumm

1. TosABMnacb BO3MOXHOCTb Ha3HauYeHWs NPOM3BOAbHOIO GopmMaTa AONONHUTENbHbIM
JIMCTaM TEKCTOBOrO AOKYMEHTa MUau cneumdurkaumm (paHee 3T IUCTbl UIMENN Takom Xe
dopmaT, Kak OCHOBHbIE UCTbI). B CBA3M C 3TUM B AManore HaCTPOMKM
AOMONHUTENbHbBIX IMCTOB MOABMAACL KHOMKa dopmam.

2. [pwu paboTe ¢ TEKCTOBLIMWN JOKYMEHTaMM U creundukaumaMm ctan AoCTyrneH
Menedxep dokymeHmMa. B HemM MOXHO NPOCMOTPETb M CMEHMUTb UCMO/b3YEMbIE B
AOKYMeHTe 0pOPMAEHMNSA OCHOBHBIX U AOMONHUTENbHBIX IMCTOB (418 Creumdukaunia
— CTWAb, UCMONb3YEMbIN 418 OCHOBHBIX IMCTOB crneundukaumm), 4ns
AOMONIHUTENBHBIX IMCTOB BO3MOXHO Takke BbINOJIHEHWE CEAYHOLLMX AeCTBUNN:
nobaBneHve, yaaneHne, naMeHeHne popmaTta, KPaTHOCTU U OPUEHTALLMN.

Mpwn paboTe ¢ TeKCTOBLIMWU JOKYMEHTaMM U CneunduKaLmaMm Ha MHCTPYMEHTAIbHOM
naHenv MeHeOdxepa OoKyMeHmMa LOCTyMHa KHOMKa BbI30Ba HAaCTPOEYHOro Ananora
(oH oTKpbIBaeTcs Ha Bknaake Tekywuli dokymeHm), a npn paboTe co
cneumdbukaLmMamMm — Takxke KHOMKa Bbl30Ba KOManAbl Hacmpolka cneyugukayuu.

MmnopT u akcnopTt

1. TlosBmnacb BO3MOXHOCTb MMMOPTa Ayr U A0OMaHbIX 13 dannoB popmata STEP, a Takke
3KCnopTa 3TMx 06bekToB B dpanbl dopmata STEP.

2. TlosBmnacb BO3MOXHOCTb HAaCTPOMKM MMNopTa Mogenen n3 ¢opmata STEP v skcnopTa
B 3TOT dopmart. [nd HacTpOrkM MMNOpTa BbIDPaHHOrO daina Hy>HO Bbi3BaTb
koMaHay OmKpbime ¢ napamempamu 13 KOHTEKCTHOTO MeH0 KHOMKM Omkpeimb
Ananora oTKpbITMA GanaoB., a ANa HaCTPOVKKM 3KcnopTa — koMaHay CoxpaHume ¢
napamempamu 13 KOHTEKCTHOTO MeHH KHOoMku CoXpaHume Aanora COXpaHeHns
dannos. B nosasumeLueMca gnanore MOXHO yKa3aTb, Kakme TuMnbl OOBbEKTOB cnesyeT
MMMOOPTUPOBATbL UM 3KCMOPTUPOBATB: KPMBbIE, TOUKM, MOBEPXHOCTN MK Tena, a
TaKkXKe BKAKOUMTb MM OTKAKOUNUTL Nepesady ugeTa. [1pu 3anmc MOXHO Takxke
OTK/IFOUUTb 3KCMOPT HEBUAMMbIX OOBEKTOB M OTPEAaKTUPOBaTb MHOOPMALIMIO O
[OKYMeHTE: MMs aBTOPa, Ha3BaHMEe OpraHm3aLMm, KOMMEHTaPUI.

MpuknagHble 6U6ANOTEKM

[lopaboTtaHa brubaroTeka n3obpaxkeHui CBapHbIX LLIBOB: TeNepb NapaMeTpbl LWBOB
3a/lat0TCA He B Amanorax, a Ha [NaHenwn ceoicTs. KomaHabl Cmeikosol ceapHol wos,
Toye4Helli ceapHol wioe vi Yenoeol (magpoeblil, Hax1ecmoyHsil) ceapHol woe
obbeanHeHbl B oaHy — CeapHoU wos. [MepepaboTaH Ananor HaCTPOKM
M306paxKeHn CBapHbIX LUBOB.
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OTnanumnsa sepcum 13 ot Bepcum 12 SP1

Obuwee

1. Tenepb opopmMaeHne, NPUCBOEHHOE YepTeXy AN TEKCTOBOMY AOKYMEHTY,
BHEAPAETCA B 3TOT YEPTEX WM TEKCTOBbIN AOKYMEHT, a CTU/b, MPUCBOEHHbIN
cneundukaumm — B 3Ty cneumdunkaumto. baarogaps 3ToOMy CTaHOBUTCA BO3MOXHbBIM
OTKPbITVE JOKYMEHTa B OTCYTCTBME BMOAMOTEKM *.lyt, coaepxKallert MPUCBOEHHOE eMy
obopmaeHue (CTnab). B TO e Bpems AOKYMEHT COXpaHsAeT CBsi3b C bMbanoTtekon *[yt,
bnarogaps yeMy BO3IMOXHO OBHOBNeHME OPOpMAEHMA (CTUAA) ZOKYMEHTa Nocae ero
peAakTMpoBaHusa B bnbanoTeke.

MNonb30oBaTeENb MOXET BKAKOUNTL aBTOMAaTMUeCckoe 0O6HOBAEHNEe obopMaeHns (CTUAA) B
Amanore, BblabiBaeMoM koMaHzol Cepauc — lNapamempel... — Cucmema — Obuyue —
O6HoeseHue oghopmneHusi AoKyMeHmMos. Bo3MOXHO Takxke 0BHOBNEHWE ODOpPMAEHUS (CTUASA)
BPYUYHYHO C MoMoLLbto KoMaHZbl Cepauc — [Nepedumame ogbopmieHue (Cmub).
lpumeyarue. CTnan cneundunkaumii, NCNOab3yeMble B ONMCAaHNAX Cneumdukaumii, Toxe
BHEAPAKOTCA B JOKYMEHTbI.

2. Tenepb B Cyyae, eCv OTKAFOYEHO COXPaHEHWe NnpeablAyLien Konuuy, BO BpeMs
3anncK AoKymMeHTa co3gaeTcsa daiin C ero npeablayLlen peaakumert B TOM xe narnke, ¢
TEM e MMEeHeM, HO C paclumpeHmem bak, KoTopbIl yaanaeTcs, eCam COXpaHeHme
MpOLWAO WTaTHO. ECnm e npu coxpaHeHnn AOKYMEHTa MPOU30LLIO aBapUnHOe
3aBepLUeHne paboTbl cucTemsbl, TO bak-dainn octaeTcs, 1 ero MoXHO UCMONb30BaThb
A9 YaCTMYHOrO BOCCTaHOBEHNA AOKyMeHTa. (PaHee bak-dain cosgasanca Toabko
NPW BKIKOYEHHOM COXPaHeHWV NMpeablayLlen Konunn.)

3. B awanor HacTpoviku pa3mepa 3HauykoB (Bbi3biBaeMbilt komaHaon Cepsuc —
lNapamempel... — Cucmema — 3kpaH — Hacmpolika uHmepgpetica — Pa3mep
3Haykos) f0baBNeHbI:

- rpynna laHens cgolicme — AnA 3aaHVA pa3Mepa 3HaUKOB Ha Bkaazkax [MaHenu
CBOWCTB 1 Ha NaHenn cneumanbHoro ynpasaeHums,

- none Jepego dokyMeHma — ANs 3ajaHns pa3mepa nuktorpamm B [epese
yeptexa 1 B [lepeBe mozenw,

- onuua n none EQuHbIl — And 3aAaHnA pa3Mepa 3HaUKOB, OBLLEro And naHenen,
MeHro 1 [epe.a.

4.  KomaHaa lMomyyume auyeH3ur Ha cneyugukayuro B meHto Cepsuc v
COOTBETCTBYHOLLAA OMNUMA B AMa/IOre YNpaBaeHNs NULEH3AMM NepenMeHoBaHa B
Pa3pewume pabomy co cneyugukayuel. Jnanor ynpaBneHus anLeH3Namm
nepenmMeHOBaH B AVANOT YNPaBAeHNA CUCTEMOMN.

5. Tpw HacTpoiike knaBuLL BbICTPOrO BbI30Ba KOMaHA MOABMIACh BO3SMOXHOCTb
Ha3HayeHMA KOMaHA4aM OAMHOYHbIX KNaBULL (paHee MOXHO Bblno 3ajaBaTb TObKO
COYETaHMA KNaBULL).

6. [losBMNacb BOIMOXHOCTb UCMPaBAeHNs B daiinax rpadnueckmx JOKYMEHTOB U
cneundmKaLmMii HEKOTOPbIX OLIMBOK, MPENATCTBYHOLLMX OTKPbITUIO daiina. as 3Toro
CnyxuT koMaHaa Omkpeime ¢ nposepkoll... B MeHo Padin.

7. WNcknroyeHa Bo3MOXHOCTb MHTerpaumm KOMIAC-3D ¢ cuctemamm PDM yepes
nHtepdenc ODMA. B cBA3n € 3TUM yaaneH Ananor HaCTPOVKK yrnpaBaeHus
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AOKyMeHTamu, Bbi3biBaBLLMCA koMaHaou Cepsuc — lNapamempel — Cucmema —
Patlinel — YnpaeneHue 0okyMeHmMamu.

8. TosBunacb BO3MOXHOCTb Bblbopa dopmata danna — emf nam bmp, — kotopslit
6ynet ncnonb3osaH npu BctaBke KOMITAC-40KyMEHTOB B Apyrune AOKYMEHTbI C
nomoLpto TexHonormm OLE. 3Ta HacTporika MPOM3BOANTCA B AMANOre, Bbi3biIBAEMOM
komanaou Cepsuc — Napamempel... — Cucmema — Obuwjue — OLE.

TpexmepHoe moaenmpoBaHue
1. [obaBneHbl HOBble KOMaHAbI MOCTPOEHNS KPUBbIX:

- Kpueas no 3akoHy — NO3BOAAET MOCTPOUTb KPMBYHO, 3alaHHYHO
napameTpuyeckMMmn ypaBHEHUAMM B MPAMOYTONbHOW, LIUAVHAPUYECKON MK
chepnyeckon cmcteme KOOpAMHaT.

- CnsaliH Ha hogepxHOCMU — NO3BONAET MOCTPOUTb CMIAH MO TOYKaM UK MO
MOArOCaM, NeXallnin Ha yKa3aHHOW rpaHn. B caydae cnnariHa no Toukam
BO3MOXHO ynpaB/eHme KacaTeNbHbIM BEKTOPOM CrnialiHa B BepLUMHAX.

- JluHuA o4yepka — No3BOAAET MOCTPOUTL IMHWIO OYEPKa YKa3aHHOM MOBEPXHOCTM
npv BbIOPaHHOM HanpaBAeHUn B3rna4a.

- Wsonapamempudeckas Kpueas — nO3BONSET NMOCTPOUTb M30MapamMeTPUYECKYHD
KPVBYHO YKa3aHHOM rpaHK, MpoXOAALLYHO Yepes 3a/jaHHyHo TOUKY 3TOIN rpaHu.

- [pynna usonapamempud4eckux Kpusbix Ha N0BePXHOCMU — NO3BOSET MOCTPOUTb
rpynny n3onapameTpuyeckmx KpMBbIX Ha YKa3aHHOW rpaHn. Konvyectsa KpmBbIX
KaXZJoro HamnpaeieHns MOryT ObiTb Pa3IMUHbIMU. BO3MOXHO BKAOUEHWE B rpynny
rPaHNYHbIX KPUBBIX.

- Kpueas no deyMm npoekyusamM — NO3BONSET MOCTPOUTb KPUBYHO, YKa3aB ZBa 3CKM13a,
COoAepXalLlnx OPTOroHaAbHble NPOEKLMN ByayLen KPUBOM Ha NAOCKOCTU 3TUX
3CKMN30B.

- [lpoekyuoHHas kpusas — No3BOAAET NOCTPOUTb NPOEKLIMIO YKa3aHHOW KPUBOW Ha
BbIOpaHHYHO MOBEPXHOCTb.

- KoHmyp — no3BosifeT NOCTPOUTL KpMBYHO MO 0bbekTaM (KprBbIM, pebpam,
JMHUAM 3CKN3a), COEANHAOLLMMCA APYT C APYroM "Lenoykon”.

KHoMKkM BbI30Ba KOMaHZ Mo yMOYaHWIO pa3MeLLatoTcs Ha naHenv [pocmpaHcmeeHHsie
Kpueble U MOoYKu.

2. [opaboTaHbl KOMaHZAbl MOCTPOEHMA KPUBBIX:

— Kpusas ckpya/ieHuUs: KpviBble, Nexallme Ha OLHOW NOBEPXHOCTK, TeNepb MOXHO
CKPYrUTb KPUBOW, NEXALLEN Ha 3TOW Xe NoBepxHOCTW. [lnd 3Toro cnepyet
BK/IOUMTb onumto 1o nosepxHocmu Ha NaHenn CBOMCTB.

- YunuHdpuyeckas cnupans: B cnocobax Mo yucay eumkos u ssicome v [o wazy
8UMKOB U 8bICOMe NOABUCA HOBbIN BapuaHT ONpeAeneHna BbiCoTbl — [1o naockol
Kpueol. DTOT BapyaHT NO3BOAAET CO34aTb CNMpab, OCb KOTOPOW MMeeT Gopmy
JMHWM B YKa3aHHOM 3CKM3e.

- [lpocmpaHcmeeHHbIl cnaaliH: GopMy cniaiHa, NoCTpoeHHoro 1o moykam, Tenepb
MOXHO OTpPeAaKTMPOBaTh, 3a4aB NONOXEHME KacaTeNbHOrO UAN HOPMaabHOro
BEKTOpPa W BEMUYMHY KacaTeNbHOCTU MAN KpMBKM3HBL. Jna nepexosa K
peAakTMPOBaHMIO GOPMbI CNNarHa CesyeT ykasaTb 00y ero BepLUnHy u
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HaxaTb KHOMKy YnpaeneHue gpopmoli cnaaliHa 8 eepuiuHax Ha MaHenn
CrneunanbHOro yrnpasaeHuA.

- JlomaHas v lNpocmpaHcmeeHHbIl cnaaliH: NoABUAACh BO3MOXHOCTb ONpeeeHNs
MONIOXEHNA CO34aBaEMOV BEPLUMHbI NMyTEM 33/jaHNA ee OTCTyna OT yKa3aHHOM
rpaHun 1A NoOBepxXHOCTW. [lna 3TOro cnefyet akTMBM3MPOBaTb NepekaroyaTenb
Omcmyn om onopHol nosepxHocmu B rpynne CMewjeHue, 3a/,aTb NOBEPXHOCTb U
BE/IMYMHY OTCTyMa.

3. [obaBneHa HOBas KOMaHZAa MNOCTPOEHWS MOBEPXHOCTU — [TosepxXHOCMb COeOUHEHUs.
[M03BOIET MOCTPOUTL MOBEPXHOCTb, COEAMHSFOLLYHO KPOMKM ABYX APYrMX
MNOBEPXHOCTEN MO 3aaHHOMY YCIOBUIO COMpsikeHus. KHomka BbI30oBa KOMaHAbl Mo
YMOIYaHWIO HaxOAMTCA Ha naHenn MosepxHocmu.

4.  [opaboTaHbl KOMaHAbl MOCTPOEHNSA MOBEPXHOCTEN:

- YcedeHue nogepxHOCMU: NOABNAACh BO3MOXHOCTb 6€3 BbIXxOZa M3 npoLecca
yceyeHuns NoCTPOUTb M30MapaMeTpUUecKyto KPUBYHO rPaHn ANs UCNONb30BaHMA B
KauecTBe cekyLlero obbekTa. [1nsa NOCTPOEHNA KPUBOW CNYXKUT KHOMKA
M3onapamempuuyeckas kpueas Ha [NaHenn cneumnansHOro ynpaBaeHns.

— 3ansamka: noasBnnacb BOSMOXHOCTb MPOBEPKM MOBEPXHOCTM-3aMaaTKM Ha
Hannume camonepeceyeHnin. Jna BKIOYEHMA NPOBEPKM CNeayeT akKTUBU3MPOBaTb
onuwto lposepka camonepecedeHul Ha [NaHenn CBOWCTB.

- JluHeliyamas nosepxHOCMb: B Clyyae, eCv HanpaBastoLLye UMEHOT OAMHAKOBOE
KONIMYECTBO BEPLUMH, MOXHO BbIOpaTh BapuaHT MOCTPOEHUS, MPKU KOTOPOM
COOTBETCTBYHOLLME BEPLUNHBI COBAMHAIOTCS pebpamu. i 3TOro ciesyeT BKIKUNTb
onuuto Mo eepwiuHam Ha Bknazke MNaHenu cBoncTs PasbueHue.

- VIMnopmuposaHHas nosepxHoCMsb: NOABUNACL BO3MOXHOCTb MOCTPOEHMUA
MHOTFOrpaHHOM MOBEPXHOCTM (Kaxzas rpaHb KOTOPOW MMeeT GOPMY TPeyroNbHMKa)
MO TOYKaM MyTeM YTEHMA KOOPAMHAT Touek 13 darina *txt, *xls nnn *.ods. Cs3b
NOBEPXHOCTH C dhariioM He obpa3syeTcs.

5. [llepepaboTtaHa koMaHaa JIuHUA pasvema: ,0HaBNEHbI BO3SMOXHOCTM pa3brenHnsa no
KPVBbIM, IEXALLMM Ha MOBEPXHOCTW, MO MHNN NepeceyeHns C MAOCKOCTbIO NN
rpaHbto. B CBA3M € 3TMM KOMaHZa nepenMeHoBaHa B PasbueHue nogepxHocmu v
nepeHeceHa 13 meHto Onepayuu B meHto Onepayuu — MosepxHocme. KHonka
BbI30Ba KOMaHAbl NepeHeceHa ¢ naHenn BcnomozamenbHas 2eomempus Ha naHenb
lNosepxHocmu.

6. losBMAnacb BO3MOXHOCTb OTMEHbI M MOBTOPA AENCTBMI NPU MOLENNPOBAHUM C
NOMOLLbO KoMaHza OmmeHums v [loemopume.

7. TlosBmnacb HOBas KOMaHZa NOCTpoeHusa nnctooro Tena — Obeyatlika. Obeyaiika
bopmupyeTcsa nyTeM BblAaBAMBAHWNSA (C YKNOHOM 1an H6e3) 3ckr3a B HanpaBaeHUH,
nepneHAMKYNSPHOM ero NaoCKOCTH, U NPUAAHMEM TONLLMHBI MONYYMBLUECS
MOBEPXHOCTW. Ha AyroBbIX CErMEeHTax M Ha CTbIKax CErMEHTOB 3CKV3a aBTOMATUUeCKn
bopmupyroTcs crnbebl. ECam 3ckmn3 3aMKHYT, TO 0beyaiika CTPOUTCA C 3a30POM.
Monb30BaTelb MOXET YMPaBAATb MONOXEHMEM W LUMPUHOM 3a30pa.

8. [opabotaHbl koMaHAbl Onepayus ebidaeueaHus, Beipesame ebidaeiueaHuem,
[NosepxHOCMb 8bI0a8/UBAHUS:
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— B KauyecTBe CeYeHMs Tenepb MOXET MCMOIb30BaATbCA HE TONbKO 3CKMN3, HO U FPaHb,
M NMPOCTPAHCTBEHHAA KpMBasa (B TOM Umcae KOHTYP),

— HanpasfeHVe BblAaBAMBaHNA MOXHO 3a4aTb, YKa3aB MJOCKUA NN
NPAMONVHENHBIA 06BEKT MO0 NOCTPOMB BEKTOP.

9. [opabotaHbl komaHabl Onepayus epawjeHus, Beipesame epaujeHuem, [NosepxHocme
8pauyeHust.
— B Ka4yecTBe CeYeHMa Tenepb MOXET MCMOIb30BaTbCA HE TONbKO 3CKMN3, HO U rPaHb,
M NMPOCTPAHCTBEHHAA KpVBas (B TOM UncCae KOHTYP),
— OCb BpallleHMsa MOXHO 3a4aTb, YKa3aB AH0b0V NPAMOAMHENHbBI 06BEKT, UK
NMOCTPOWB BCMOMOraTesIbHyrO OCb, HEe BbIXOZAA M3 MPOLecca,

AobaBneHbl cnocobbl onpeaeneHna yrna spatlerHua: Jo nosepxHocmu, [Jo eepuiuHsl.

10. TMepepaboTaH GyHKLIMOHAN MOCTPOEHNA MAaCCMBOB. VCKIHOUEHbl KOMaHZAb! A4
MOCTPOEHMA MaCCMBOB OOBEKTOB OMPeAENEHHOrO TUMNa — 3/1eMEHTOB, KOMMOHEHTOB,
reoMeTpuyecknx 06bekToB. BMeCTo H1x BBeAeHb! yHMBepCanbHble KoMaHabl: Maccus
no cemke, Maccue no koHyeHmpuy4eckol cemke, Maccus edose kpusol, Maccus no
moykaM, Maccus no mabauye (Hoas kKomanaa), 3epkaabHelli Maccus, Maccus no
06pasyy. 3T KOMaHZAbl CObpaHbl Ha HOBOW MHCTPYMEHTaNbHOM NaHenn Maccugel.
O6wm nopsaaok paboTbl MPK MOCTPOEHNN MACCUBOB CAeAYHOLLMIA: BbIOOP TWNa KOMMPYEMbIX
06BbeKTOB (TOl—IKa, KpwnBas, onepaund, Teno, NOBEPXHOCTb NN KOMI'IOHEHT), yKa3aHune
0OBbEeKTOB, 3ajaHMe NapaMeTpoB MacCuMBa.

[pumeyaHue: KOMMNOHEHT He MOXeT ObITb KOMMPYeMbIM O6bEKTOM ANA 3€PKabHOIO MacCuBa;
A8 MaccmBa No obpasLyy KONMpyeMbiM OB EKTOM MOXET ObiTb TONbKO KOMMOHEHT.

KomaHaa Maccue no mabauye — aHanor Maccvea no ToYkam, HO TOUKM AAA HEro CTPOATCA Mo
KOOpZMHaTam u3 daiina; BOIMOXEH BbIOOP CUCTEMbI KOOPAMHAT: NPAMOYrobHas,
LUmAMHApUYeckas nan cbepuryeckasn. MaccuB no Tabaunue coxpaHsaeT cBA3b C Gannom, T.e. Npm
M3MEHEHMM 3HaUEHWI KOOPAMHAT B daline N3MeHAeTCA NOAOXKEHNE SK3EMMAAPOB MacCHBa.
[lopaboTaHbl NPOLLECChI CO34aHNA CeAYHOLLMX MACCMBOB:

= N0 MOYKaM: Tenepb MOryT MCMOb30BATLCA HE TOIbKO TOUKM 3CKM3a, HO 1 Ntobble
TOYeUHble 06BbEKTbI MOAENY;

= no 06pasyy: pa3meLLeHe IK3EMMAAPOB BO3IMOXHO MO0 COrnacHoO napameTpam
MaccmBa-o0bpasLa, MO C COXpaHEHMEM B3aMMHOTO PacMONOXEHNSA KOMMPYEMOTo
KOMMOHEHTa 1 yKa3aHHOro 3k3emnaspa MaccuBa-obpasLa;

— no cemke: K BapviaHTaM noctpoeHna Ocmaesisaime Konuu 8Hympu cemku v
Y0ansme konuu eHympu cemku 106aBunnca BapnaHT Konupogsame moJibko 800/1b
ocedl;

—  NO KOHYeHmMpu4eckol cemke: NoABNAaCb BO3MOXHOCTb BbIOOPa HanpasaeHs
KOMMPOBaHNA B PaMaibHOM HampaBAEHUN: K LEHTPY UK OT LIEHTPa;

= no cemke, N0 KOHYeHMpUYeckol cemke: NoABMAaCb BO3MOXHOCTb 3a4aTb HOMEP,
KOTOPbIA LOIKEH MMETH B MAacCMBE KOMMPYEMbIA OOBEKT (yMOAYaTENbHbIN
HoMmep — 1.1, Npu ero N3MEeHEeHNN MaCCUB «CABMIAETCA» OTHOCUTEIbHO
Konmpyemoro obbekTa Tak, YTobbl 3TOT 06bEKT 3aHAN B MacCMBE MO3ULMIO C
yKa3aHHbIM HOMEPOM).

1. TloABMACA HOBbLIV TUM KOMMOHEHTa COOPKN — NoKanbHasa Aetanb. OCHOBHOE OTnuMe
NOKaNbHOW AeTann OT 06bIYHOM COCTOUT B TOM, YTO SIOKaAbHasa AeTaNb COAEPXUTCA B
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cbopke LIeNMKOM, a He B BUAE CCbIIKM Ha BHELIHWI dainn *m3d. JlokanbHyro AeTanb
MOXHO CO34aTb HEMOCPEACTBEHHO B COOPKe, BCTaBUTb B COOPKY 13 dainna aetann nam
CKOMMpoBaTh 13 Apyroin cbopku. Kpome Toro, B 10KaNbHYH AeTalb MOXHO
npeobpa3oBaTb NOCTPOEHHOE B cOOpKe Teno.

12. TlosiBMnacb KOMaHAa M3MeHUMb noJioxeHue, NO3BOAAOLLLAA CO34aBaTb B MOAENM
HOBble TeNa 1 MOBEPXHOCTM NyTeM CABWUra 1 MOBOPOTA MMeEtOLLMXCA. [Tpy HacTporike
napaMeTpoB onepaLyuy MOXHO OTKNHOUUTb OTODPaKeHWe B MOAEAN MCXOAHOTO Tena
WAV MOBEPXHOCTMW.

13. TosBMAaCk BO3MOXHOCTb BU3yasilbHOW OLEHKM TNaZKOCTV NMOBEePXHOCTEN. /18 3TOro
CNYXWT CNeumanbHbli pexxnM oTobpaxeHus MoAen, B KOTOPOM BCE rpaHn MoAenmn
NPeACTaBAAFOTCS 3epKaibHO OTPaXaroLLMMUM OKPYy>KatoLLyto cpeay. 1o ymonuaHuto
OTpaXkaeTcs nonocaTas NOBEPXHOCTb — «3ebpa». BkaroueHne 3Toro pexvma
Npon3BoAMTCS KOMaHaon Bud — OmobpaxeHue — [posepka anadkocmu
nosepxHocmu. [onb30BaTElb MOXET HACTPOWTbL MapameTpbl M306paxeHNs,
OTpakaroLLEerocs B rpaHsax Mogenn. [ns atoro cnyxumt komaHaa Cepsuc — lNposepka
2/1a0Kocmu nosepxHocmu.

14.  PaclumpeHbl BO3MOXHOCTM PaboTbl C 3CKM30M:

— [loaBunnacb BO3MOXHOCTb MPMBA3KM K MPOEKLMAM OOBEKTOB MOAENN Ha MAOCKOCTb
3CKM3a — ANA 3TOTO HY>XKHO NPOCTO YKa3blBaTb OOBbEKTLI B OKHE MOAeNN. B MeHro
kHonkw lpusasku fobaBneHbl KOMaHAb!, YNpaBaatowme NpruBaskon K obbekTam
moaenvt: lpussaska k a1emeHmam mModenu v To/1bKo K 8UOUMbIM 3/1eMeHmam
Modenu. B pe3ynbTaTe BbIMONHEHWUA MPUBA3KM B 3CKM3e CO34aETCA CneLmanbHbIn
06bekT — BCnoMoraTe/ibHasa NpoekLma. BkatoueHre 1 oTkatoueHne oTobpaxeHus
BCMOMOTaTe/IbHbIX MPOEKLMI B 3CKM3E NPOU3BOANTCA KHOMKOW BcnomozamesnoHele
npoekyuu Ha naHenn Tekyuwjee cocmosHue.

- T[losiBMAaCk BO3MOXHOCTb YAaNeHMs 13 3CKM3a BCMIOMOraTebHbIX MPOeKLmiA
00BEKTOB MOJAENN, KOTOPbIE He MOTYT BbITb KOPPEKTHO MepecTpoeHsl. [na 3Toro
CNYXUT KOMaHzZa Y0anume owubo4YHble npoekyuu, OCTyNHas B KOHTEKCTHOM
MEHHO 3CKM3a, KOTOPbIM OTMeUeH Kak OLMOOYHBIIA.

- BBepeHa gmarHocTnka onpeaeneHHOCTH 3CKM3a: MOAHOCTBIO ONpPeAeNeHHbI
CBA3AMM U OTPaHMYEHNAMMN 3CKM3 OTMeYaeTcs B [lepeBe MOZENN 3HAKOM «+», He
MONIHOCTBHO OMPeAEeNeHHbIV — 3HAKOM «-», MepPeonpeAeNeHHbI — 3HaKOM «!».

15. TloABMANCE HOBblE KOMaHAbl GUAbTPaLMK 06bekTOB: PuIbMPOBAMb KOMNOHEHMEI,
@Punemposame mena, usemposame nosepxHocmu, PuLMpPoeams 3cku3ebl,
®unemposame kpussie, Dunemposame cucmems! koopouHam, Puremposame
KOHMPOJIbHbIE U NpUCoeoUHUMeJIbHble moyku, Puibmpoeame mMoyku,
®unemposame 3/1eMeHMbl 0gpopMieHUs, Pubmposame pe3bbbl. ST KOMaHAbI MOTYT
paboTaTb COBMECTHO C MMEBLUMMUCA PaHee: Harnpumep, eCv BbI3BaHb
OZHOBPEMEHHO KOMaHAbl Pubmposame eepuiuHsl v @ubmposame nogepxHocmu,
TO M3 BCEX BEPLUMH ByaeT AOCTyneH BbIOOP NLLb BEPLUMH MOBEPXHOCTEMN.

16. [JopaboTaHo conpsxeHue 100 y2/10M: NosBUAACE BO3MOXHOCTb 3a4aHWNs NMI0CKOCTY,
B KOTOPOW AOMKEH U3MEPATLCA YrON MeXAy conparaeMbiMy 0bbekTamu. [110ckocTb
3a4aeTca NyTeM yKasaHusa NepnenanKynspHOM el ocu.

17. [opaboTaHo [lepeBo Mozenu: Tenepb, eCAnN BKIHOUYEHO OTODPaxKEHNE CTPYKTYpbI
MOJeNV, BCe onepaLmy, OTHOCALLMECS K OAHOW MOBEPXHOCTM, OOBbEANHAIOTCA B
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pa3aen NNosepxHOCMb, BCe NOBEPXHOCTU O06beANHAOTCS B pa3sen [losepxHocmu, a
BCe Tesla 0bbeAnHATCA B pa3zen Tesa.

18. [opaboTtaHbl onepaumn namepenuns PaccmosHue u yeon, auHa pebpa v [Nrowjads:
Tenepb C N3MEPEHNEM MOXKHO CBA3aTb MHPOPMALIMOHHYHO NePEMEHHYHD, XPaHALLYHO
pe3ynbTaT n3mMepeHus. [1ns 3Toro Npw BbINOAHEHUW N3MEPEHMA CeLyeT HaxaTb
kHonky Co3dame u3mepeHue Ha laHenn CBOMCTB. VI3MepeHus, C KOTOPbIMM CBA3aHbI
nepemeHHble, oTobpaxatoTcs B [lepeBe mozenn.

19. le/l NOoCTPOEHNN TOHKOW CTEHKW B ABYX HarpaBJIEHNAX MOXHO 3a/adTb
oTpmuaTeNbHYH TOAWMHY B O4HOM M3 HUX. JTO O3Ha4aeT YMeHblUEHNE TOJILLUMHDbI B
APYroM HanpaBaeHNM —TakKnM o6pa30M MOXHO CO3/aBaTb TOHKYHO CTEHKY,
OTCTOALLYHO OT NMOBEPXHOCTU 3JIEMEHTA.

20. Tlpu noctpoeHnn 3ckm3a ctana AOCTynHa kKoMaHaa Bcmaska — PucyHok. PUCyHOK,
BCTaBJEHHbIN B 3CKM3, BUAEH B MOAENN MOCNE BbIXOAA M3 pexmMa 3CKN3a; OH
OCTaeTcA B MNOCKOCTM 3TOrO 3CKM3a.

21. Ha naHenn PeGakmuposaHue cbopkuU OCTaBNEeHbI TONbKO KOMaHAb! NS A0baBAeHMs
KOMMOHEHTOB B COOPKY, NX CABMUra 1 noBopoTa B coopke. OcTanbHble KOMaHZbI
(KOMaHAbl CO34aHVA TeN 1 BbINONHEHMA ONepauymi Haj HUMMK) NepeHeceHbl Ha NaHeb
PedakmupoeaHue modenu.

22. VIcknroueHa BO3MOXHOCTb HaCTpOP’IKM LIBETAa aKTMBHOIO KOMMNOHEHTAa (KOMI'IOHeHTa,
pPeaakTMpyemMoro B AaHHbII\/JI MOMEHT B KOHTEKCTE C60pKI/l). Terlepb KOMIMOHEHT B
KOHTEKCTHOM pPeAaKTMPOBaHNN COXpPaHAET CBOM LIBET.

padunueckme AOKyMEHTHI

1. [obaBneH HOBbIA TN 0OBbEKTa — YCIOBHOE NepecedeHne, NpeacTaBastoliee cobom
NOCTPOEHHbIE TOHKUMW TVHUAMW NPOAOIKEHMA OOBEKTOB A0 NEpPeCceYeHmns 1 Touka B
MecCTe nepeceyeHund (Touka MOXeT OTCYTCTBOBATb).

YcnoBHoe nepeceyeHne MoxeT GOPMUPOBATLCA B LOKYMEHTE NpY MOMOLLM CNeLnanbHOM
KOMaHZbl Yc108HOe nepeceyeHue, a Takxxe Nnpu NoctpoeHnn dackm namn ckpyriaenms. KHornka
BbI30Ba KOMaH/b! YI108HOE nepecedeHue MO YMONYaHNIO HaxoAMTCA Ha naHenn O6o3HaYeHus .
KpOMe TOro, B MEHHKO TEOMETPMNYECKOTO KalbKyNATOPa Npn BBOAE 3HaAUEHUN KoOopAanHat
nobaBneHa KOMaHAa YC108HOe nepeceveHue, NO3BONAOLLANA CHATb KOOPAMHATbLI TOUKM
nepeceyeHns ykasaHHbIX OOBbEKTOB M CO34aTb MX YCNIOBHOE MepeceyeHue.

Hactpoiika ymonuaTenbHbIX MapaMeTpoB YCIOBHOMO NepeceyeHna NPOnN3BOAMTCA B pa3aene
YcnosHoe nepeceveHue fvianora HaCTPOMKM NapaMeTpoB (Ha Bkiaake Hoasie OOKyMeHMbl —
ANA HOBbIX rpaduyecknx AOKYMEHTOB, Ha BKnaake Tekywjuli 0OKyMeHm — Ans TeKyLLEero
[LOKYMEHTA).

B cnuncok accounmpyembix 0O6BbEKTOB B ananore HaCTpOMKM napameTpnyeckoro pexmmMa
nobasneH 06bekT Yc108Hoe nepeceyeHue.

2. YCOBepLIEHCTBOBaHbI MapamMeTpuyeckme BO3MOXHOCTH:

— po6aBeHbl HOBble KOMaHZbl HAaJIOXEHWS OrpaHnYeHnin: buccekmpuca,
3agpukcuposame dnuHy, 3aghukcuposams Y20, Touka Ha cepeduHe kpugol,

- B AMaore HaCTPOVKM NMapameTpUUecKoro pexmnma nossuaacs onums
®ukcuposame 0/1UHYy asmooce8ol, KOTopasa MO3BONSET aBTOMATUYECKM
HakK/aAblBaTb OrpaHNYeHne gUKCUpOBAHHAs 0UHA Ha aBTOOCEBYHO B C/lyYae, eciu
X0Ts Obl OA4HA ee ToUka OCTaHeTca CBOHOAHA OT OrpaHMYeHUN,

© 2026 ACKOH




3. /JlopaboTaHbl KOMaHAbl MPOCTaHOBKMN pPa3MepOB:
= PaduanbHeili pazmep ¢ U3/J10MOM:

— NOABWAACh BO3MOXHOCTb YNPaBAEHNSA N3TOMOM: AIMHAMWN CETMEHTOB
Pa3MepHOM IMHWK, YTIOM U3/10Ma (3HaYeHue yrna 13aoMa 3aZaeTcs B Ananore
HaCTPOWKM MapamMeTPOB Pa3MepPOB 1 ABNAETCA OOLLMM ANS BCEro AOKYMEHTA),

AobaBneHa BO3MOXHOCTb YNpaB/ieHWa NapaMeTpaMu pasmepa (MoaoXeHve
TEeKCTa: Ha MOJIKe AW HaZ Pa3MEePHON NNMHMEN, Pa3MeLLeHne CTPeoK v T.M.) Ha
Bknaake lNapamempel [NaHenn CBOWCTB,

napameTpbl 0603HaYeHMA LieHTPa Tenepb NOAYMHAIOTCA ODOLLEN HACcTpolike
(caenaHHoOW B Ananore HacCTPOWKN OCEBOWN IMHUN),

Tenepb NPW NOCNeL0BaTENbHOM YKa3aHUM KOHLEHTPUYECKMX OKPY>KHOCTEN MK
AyT aBTOMaTUYeCKMN CO34at0TCA Pa3MepHbIE IMHMM N3 OAHOTO LLEeHTPa
(yKa3aHHOro Ana NepBon ayru);

— PaduansHelli pasmep: NoABNAACb BO3MOXHOCTb CO34aHMNA PajnansbHOro pasmepa ¢
HECKONbKMMU OTBETBAEHNAMM (OTBETBAEHNA GOPMUPYHOTCA aBTOMATUUYECKN Npu
yKasaHuu ayr u/vav oKpy>XHOCTEN OAMHAKOBOrO pasunyca);

— B KOMaHAbl MPOCTAHOBKM YI/I0BbIX Pa3mMepoB A0baBneHbl HOBble CMOCOObI
NOCTPOEHNA:

— «M0 TPEM TOYKaM» — A8 3TOTO HY>XHO yKa3aTb CHayana TOYKy BEPLUWHbI YIAa, a

3aTeM TOYKM Ha ero CTopoHax,

— «MO ZABYM TOYKaM U OTPE3Ky» — ANSA 3TOrO HY>XHO yKa3aTb CHayana nepsyro

CTOPOHY yrna — OTPe30K, a 3aTeM JBe TOUKM Ha BTOPOW CTOPOHE yrAa,

— B OO/IbLUMHCTBE KOMaHZA NPOCTaHOBKM Pa3MepOoB MOABUAACh CIEAyHOLLMe
BO3MOXHOCTM HacTPOVKN NapameTpoB He3 obpalleHua K [MaHenn CBOMCTB:

— aBTOMAaTMYeCcKOe MepekNroyeHne Mexay cnocobamm pasmelLeHra pa3mepHoOn

Haznucn Aemomamuyeckoe v PydHoe npuy nepemelLeHnn Kypcopa,
— pa3MeLLleHne pasMepHOM HaAMMUCK Ha NOJKe — ANA 3TOrO HaZLo NepemMecTuTb
Kypcop, yAep>XuBas HaxaTton knasmwy <Ctrl>,

— MOBOPOT NMOJAKKM € Wwarom 90° — ana 3Toro ciesyeT BPaLLaTb KOIECO MbILLN,

yAep>XuvBaa Haxaton knasuwy <Ctrl>,

— aBTOMATMYeCKMI Pa3BOPOT MOJKN — TaK, YTODbI Yroa Mexay NONKOW U
BbIHOCKOW Obl/ TyMbIM — MpU NepPeMELLEHNN Kypcopa BIEBO-BMPABO, eC/M
NoJika rOPU30HTaNbHAA MAN BBEPX-BHWN3, €C/IM NMOJIKa BEPTMKaNbHaS,

[pumeyaHue: BO3IMOXHOCTb GOPMUPOBaHMA MONKM C MOMOLLBHO KnaBuwu < Ctr{>
AobaBneHa Takke B 0603HaUEHVe LWEePOXOBATOCTH; BO3MOXHOCTM NMOBOPOTA C LLIArom

90° 1 aBTOMaTMYeCKOro pa3BopoTa MoJKM Ao6aBneHbl B 0603HaUEHNs, pa3meLlaemMble
Ha MoJIKax: IMHUA-BbIHOCKA, HOMEP MO3MLMML U T.M.

4. YcoBepLleHCTBOBaHa paboTa ¢ Makpo31eMeHTaMMu:

- BBeseH cneuyanbHbIv pexmM peaakTMpoBaHUa MakpolieMeHTa. Bce 06bekTbl,
CO3/laHHbIe B 3TOM pPeXMMe, aBTOMaTUUeCKM A06aBASHOTCA B PeAaKTUPYEMbIi
MaKpo3nemMeHT. Kpome Toro, B 3TOM pexxunme JOCTyMNHbl KomaHabl: Jobasume
2e0Memputo — N BKAOYEHWNSA B MaKPO3JEMEHT YXKe CyLLECTBYHOLLMX B JOKYMEHTE
06beKTOB 1 3adame xapakmepHyo mo4ky — ANs yKa3aHUs NONOXEHUSs
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XapaKTepPHOW TOUKM MakKpo3aieMeHTa. [ns BKAOUEHUS 1 BbIKNHOUEHNS pexmMa
CNY>XNT KHoMKa Pedakmuposame MakposieMeHm.

- [osBunacb HoBas KOMaHAa JIUHUS-8bIHOCKG 06bekma, No3BOAAOLLAsA
NPUCOeANHUTbL K MaKpO31EMEHTY IMHUIO-BBIHOCKY. 1pn pesakTMpoBaHMm
MaKpO3/1eMeHTa C IMHWUEN-BbIHOCKOM MOXHO M3MEHSATb Kak MOJOXeHMe
MaKpo3/ieMeHTa (MPW 3TOM HavasibHble TOYKU OTBETBAEHWI IMHM-BbIHOCKM
OCTaOTCS Ha CBOWMX MecCTax), Tak 1 KOHOUIypaLmro NMHUN-BBIHOCKK (MPW 3TOM
MaKpO3/IEMEHT OCTAeTCs Ha CBOEM MECTE).

- Knonku BbI30Ba koMaHA Jobasume 2zeoMemputo, 3a0ame xapakmepHy mo4Ky,
Pedakmuposame makpoasemeHm, JTuHUA-86IHOCKG 06beKMA HaxoAATCA Ha HOBOW
naHenn Bcmasku u MakpoasieMeHmebl. Takke Ha Hell pa3MeLlaeTcs KHOMKa Bbi30Ba
koMaHabl Cozdame MakpoasemeHm. KHonka Pedakmuposame MakpoaieMeHm
AOCTYyMHa Takxe Ha naHenu Tekywjee cocmosHue.

5. PaCLIJI/lpeHbI BO3MOXHOCTA pa6OTbI C MYJIbTUIMHNAMW. TEMEPDL CTaJIO0 BO3MOXHbIM
Y4ANATb M BOCCTaHaB/IMBATb Y4aCTKU JIHW My)'leVIﬂIAHVIVI.

- YpaneHvie y4acTkoB MHWI NPON3BOAMTCA C MOMOLLIbIO KOMaHA Yceds Kpusyro v

Yceub Kpusyro 08yMs moykamu.

- [lnA BOCCTaHOBNEHMA LLeNOCTHOCTU INHWIA MYAbTUAVHWNIA CO34aHbl HOBbIE

KOMaHZbl, MO YMONYaHMIO HaxoAALLMeca Ha NaHenv PedakmuposaHue:

— BoccmaHosume yoaseHHbIl y4acmok AUHUU My/lemUuuHUU — NO3BONAET
BOCCTaHOBWTb YKa3aHHble YAaNeHHble Y4acTKW NNHUIA MYAbTUAVHWUIA UAN BCe
yAaNeHHble YYacTKM B yKa3aHHOM 061acTy,

— BoccmaHosume yesnocmHocme JUHUU MyZIbMUIUHUU — NO3BONSAET
BOCCTaHOBWTb BCE YAaNeHHble y4acTKW yKa3aHHON TNHUM MYbTUAVHUN.

6. [losBmnacb BO3SMOXHOCTb 3aaHNSA MONOXEHNA XapakTEPHOW TOUKM OObeKTa nyTem
SBHOTO 33a/laHNs ee KOOPAMHAT AU CMELLEHNS BAOAb OCEN CUCTEMbI KOOpPAMHAT. BBOA
KOOPAMHAT WA 3HAYEHWM CMELLEHNSA MPOM3BOAMTCA Ha [TaHenn CBOWCTB B
cneumanbHOM npoLiecce, KOTOPbIM 3aMyCckaeTcs LWeaYKOM MbllK Ha XapaKTepHOM
TOouke 06bekTa.

7. [opabotaHo [lepeBo uepTtexa:

— Tenepb BCE UMEIOLLMECA B BUAE BCTAaBKM BUAOB M GparMeHTOB 06beanHAITCA B
pa3zensl Bcmasku sudos v Bcmasku ¢ppazmeHmos,

- B [lepeBe uepTexa Tenepb 0TOHPaXKaOTCA MaKpPOINEMEHTbI — OHU 06 bEeANHAKOTCS
B pa3aen MakposanemeHmel,

- B /[lepeBe uepTexa Tenepb 0TOHOPaxKatoTCA 0ObeKTbI, BXOAALLME B COCTaB MOAENEN,
M306paxeHHbIX B aCCOLMATUBHbIX BUAAX: KPUBbIE, MOBEPXHOCTY, TENa,
KOMMOHEHTBI,

— BO3MOXHO ynpaB/ieHve oTobpaxeHnem pasgenos [lepesa yeptexa — ANS 3TOro
CNY>XXUT HaxOAALLAACA B ero BepxHewn yactu kHonka CocTas [epeBa vepTexa.

8. TosBWnack BO3IMOXHOCTb paspyLleHns opopMaeHUs yepTexa, T.e. Npeobpa3oBaHms
PaMKW1 1 OCHOBHOWM HaZNMCK B HabOP OTPE3KOB M TEeKCTOB. [ 3TOro CAYXXMT KOMaHAa
Paspywume ogpopmieHue, 2OCTyNHas B KOHTEKCTHOM MEHHO PaMKm M OCHOBHOM
HaAMUCK YepTexa.
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9. [opabotaHa komaHza Paspywums:
— Tenepb OHa MO3BOAAET Pa3pyLUNTb DONBLUMHCTBO COCTAaBHbIX OOBEKTOB — TabiuLy,
pa3mMepoB, 06O3HAYEHMI U T.M.
— BbI30B KOMaH/bl NPV HaXaTon Knasuwe <Shift> NONHOCTHIO pa3pyLLaeT 06bekThbl,
COCTaB/IEHHbIE U3 APYrX COCTaBHbIX OOBEKTOB (MPUMEpP: MYNbTUANHUA; OHa
COCTOWT M3 HECKONIbKMX TOMaHBbIX).

10. [opaboTaHbl rnobanbHble MPUBA3KMK:

— MNOABWAACh BO3MOXHOCTb BPEMEHHOMO OTK/HOUEHMSA BCEX AEMCTBYHOLLMX
rnobanbHbIX NPUBA30K — A1 3TOTO CesyeT YAepXMBaTb HaxaTon knasuwy <Alt>;

— KHOMKu Yecmaxoska 2/106a/1bHbIx NpUBA30K 1 3anpemume NpUBA3KU Ha MaHenu
Tekywjee cocmosHue 3ameHeHbl KHOMKOW [TpugAasKU; HaxxaTne Ha camy 3Ty KHOMKY
BKJIFOYAET W OTK/IHOYAET r1obanbHble MPUBA3KYM, @ MEHHO KHOMKM COAEPXKMUT
KOMaHZbl BbiOOpa NPUBA30K W ynpaBaeHNs nx paboTou.

1. Komanabl MeHeOxep scmaeok eudos u gopazmeHmos, Bcrmasume u3obpaxeHue u3
guda dpyz2020 Yepmexa, Bcmasume gppazmeHm v Co30ame s10kasbHbIlU ppazmeHm
TeNepb MOXHO Bbl3BATb HE TO/IKO N3 MEHHD, HO N HaXXaTneM KHOMKW Ha HOBOWM
naHenv Bcmasku u MakpossieMeHmbl.

PaboTa c nepeMeHHbIMU

1. PaCLIJI/lpeHbI BO3MOXHOCTA pa6OTbI C NepeMeHHbIMK:

- BBeJeHbl Ba HOBbIX TUMa NepeMeHHbIX: QyHKLMOHaNbHAA (ee UMS LOMKHO UMETb
BUA f(x), B KauecTBe BblpaxeHus A0MKHa ObiTb BBeAeHa QYHKLMA aprymMeHTa) 1
WHTEpPBaNbHas (€e MMA AOMKHO ObITh 3aKNHOUEHO B KBaJpaTHble CKOOKW, B
KauecTBe BblpaXeHus AOMKHbI ObiTb BBEAEHbI FPaHMLLbI MHTEPBaNa, Kaxaas 13
KOTOPbIX MOXeT 6bITb BblpaxeHuem). MNpu BBoAe GYHKLMOHANBHOW U
WHTEPBaNbHON NepeMeHHbIX B OKHe nepeMeHHbIX aBTOMaTUYeCK/ CO34aroTCa
pasaensl QyHKYuUu v IHmepegasel insa pa3MeLLeHnsa 3TUX NePeMeHHbIX

— pobasneH apndmeTmyeckmin onepatop » — BO3BELEHME B CTEMEHD.

2. Co3zpaHa Konnekums BbIpaKeHWN 1 UX 31eMEHTOB A1 BCTaBkn B OKHO NepemMeHHbIx. B
KOJINEKLMIO BK/IFOUEHbI MMEBLUMECS paHee onepaTopsbl, GYHKLMM 1 KOHCTaHTbI, a
TaKke AobaBAeHbl NpUMepPbl GYHKLIMIA (B TOM YMcae B MOAAPHBIX KOOPAMHATaX) U
MmapameTpuyeckre ypaBHeHUA HEKOTOPbIX KpUBbIX. [ng A0CTyna K KOANEKLMM CayKaT
KHOMKW Bemasume koHcmaHmy v Bcmasume @yHKYUI Ha MHCTPYMEHTaNbHOWM
naHenn OkHa nepemeHHbIX. BO3MOXeH Takke AOCTyn K KOANEKLMM MPU CO34aHUM
Kpueoli no 3akoHy.

PaboTa co cBoMcTBamMu U oTyeTamMmu

1. TMosBunacb BO3MOXHOCTb Ha3HaYeHWA CBONCTB rpaduyeckMmM AOKYMeHTaM (YepTexam
M dparmeHTam) n obbeKTaM B HMX — BCTaBKaM BUAOB U GParMeHTOB,
Makpo3anemeHTam. CBOMCTBa 06BEKTOB rpaduueckoro JoKyMeHTa, Kak 1 CBOWCTBA
06BbEKTOB MOAENN, MOXHO MPeACTaBUTb B BUAe OT4HeTa. B oTueT no accoumatmeHomy
yepTexy MOryT ObiTb BK/IKOUEHbI CBOWCTBA MOAENN, M30OPaXKEHHON B 3TOM YepTexe, 1
ee 0bbekToB. OTYET NO rpaduyeckoMy AOKYMEHTY BCTABAAETCA B 3TOT Xe JOKYMEHT.
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AnA Ha3HayeHna CBOMCTB AOKYMEHTY CTyXUT koMaHaa Patin — Ceolicmea yepmexa
(paemerma), obbekTy — KomaHzaa Ceolicmea ecmasku 8uda (8cmasku gpazmeHma,
MaKpoaﬂemeHma) B KOHTEKCTHOM MEHH O6'beKTa, BblA€/IEHHOIO B OKHEe NN B Ll,epeBe
yepTexa.

2. ToaBnaca MHCTPYMEHT Ana paboTbl CO CBOMCTBaMM OOBEKTOB AOKYMEHTa —
Pedakmop ceolicme. OH NO3BONAET MPOCMATPMBATb N M3MEHATb CBONCTBA OOBEKTOB
6e3 peAakTMpPOBaHMA KaxXA0ro 13 HUX Mo oTaenbHocTu. s 3anycka Pedakmopa
caolicme CNy>XUT OAHOMMEHHasA KOMaHAa, KHOMKa Bbl30Ba KOTOPOW MO YMONYAHMIO
HaxoAWTCsA Ha NaHenn Omyemel.

3. [llosABunacb koMaHAa Bcmasume omyem, npeaHa3zHayeHHas Ans BCTaBKW B TEKYLLUM
rpaduyeckmii MW TEKCTOBBIN JOKYMEHT OTUYET MO APYromy rpadryeckoMy AOKyMeEHTY
nam mogenu. KHomka BbI30Ba KOMaHZbl MO YMONYaHMIO HaXxOAMTCA Ha NaHenu
Omuemei npu paboTe ¢ rpadryecknm LOKYMEHTOM M Ha NaHenn Bcmaska 8 mekcm
Npv paboTe C TeKCTOBbIM AOKYMEHTOM.

4. Tpw co3zaHnn oTyeTa NoABMNACh BO3IMOXHOCTb YKa3aHWs TMMNOB O6BbEKTOB MOAENM
(KOMMOHEHTbI, N0KaNbHble AeTanu, Tena) n 06bEKTOB BMAa YepTexa (MakpO31eMEHTHI,
BCTaBKW BMAOB, BCTaBKW GparMeHTOB), BK/IKOUaeMbIX B OT4yeT. [laHHas HacTporika
Npown3BoaAnTCA Ha Bknaake Ob6bekmel [1aHen CBOMCTB. DNEMEHTbI YrpaBaeHMs
Bknagok Omuem v lNapamempel nepekoMNOHOBaHbI 6€3 M3MEeHEHNA NPUHLMMOB NX
paboThl.

5. 3HauyeHVeM CBOWCTBa OObeKkTa Tenepb MOXET ObiTb CCbIKA Ha APYron O6BbEKT 3TOro
Xe AOKYMEHTa Uan caM AoKyMeHT. COAEPXMMbIM CCbIIKM MOXET ObITb 3HaUeHue
CBOWMCTBa BbIOPaHHOrO 06bekTa UK Apyras n3snedeHHas n3 obbekTa TeKCTOBas Mau
yncnosas MHbopmMaLms.

6. [epepaboTtaH 1 AOMONHEH AMANOr HACTPOWKMN NapaMeTPoB CTUAS OTYeTa:

— 4acTb HaCTpPOEK nepeHeceHa B Ananor O¢OpMﬂ€HU€, 414 BbI30OBa KOTOPOTro CNy>XuUT
OAHONMEHHAaA KHOrMKa,

- pobaBneHa BO3MOXHOCTb MOCTPOEHWS TabULLbl OTUETa CHWU3Y BBEPX,

- [JobaBneHa BO3IMOXHOCTb HyMepaLmu CTONOL0B TabauLbl; MONb30BaTENb MOXET
3azaTb dopmMaT HOMepa M HOMep NepBOro CToNbLa.

Meuyatb n npep,BapMTeanbu‘/i APOCMOTpP nepes nedyartbio

1. TlosBMNacb BO3MOXHOCTb ObICTPOM CMEHbI YCTPOMUCTBA MeyaTh U ero NapaMeTpoB C
MCMOIb30BaHWEM NPeABaPUTENbHO CO34aHHbIX GanNoB KOHOUIYpaLMn MPUHTEPOB
(*pdc). B darine koHdUrypaumm npuHTEPa XPaHUTCA creayroulas MHGopmMaLma: UMa u
MmapameTpbl YCTPOMCTBA Neyaty, pasMmep 1 cnocob nogaum bymary, opueHTaums
CTPaHWLbl NeYaTh. 3anmch TEKYLLMX AaHHbIX B dain KOHOUIypaLmm Npon3BoAUTCA C
noMoLLbO koMaHabl CoxpaHume KoHgu2ypayuro niommepa/npuHmepa, a 3arpyska
AaHHbIX 13 dalina — C MOMOLLBIO KOMaHZAbl 3azpy3ume KOH@puU2ypayuro
njiommepa/npuHmepa. ST KOMaHAbl AOCTyMHbI B MeHto @ali, a Takxe B Ananore
neyat LOKyMEHTa.

2. [Ana neyatu 13 pexurma npeaBapuTeNbHOro MPOCMOTPa M NeyaTh U3 raBHOro OKHa
KOMIAC-3D (c nomoLbko KoMaHabl [leyams) nossnaacb BO3MOXHOCTb 3a4aThb
yMOlyaTebHble MPUHTEPBI, OTANYHbIE OT NPUHTEPA, HA3HAYEHHOro ANA
MCNoNb30BaHWA NO ymondaHuto B Windows. JonoaHUTENBHO MOXHO 3a4aTb pa3Hble
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yMoyaTebHble MPUHTEPbI 419 NeYaTh 13 raBHOro OkHa AOKYMEHTOB Pa3HbIX TUMOB:
rpadbunyeckmx, TeKCTOBbIX M cneyndurKaumin. ITa HacTponka NPOU3BOANTCA B AManore,
Bbi3biBaeMOM koMaHgon Cepsuc — lNapamempel... — Cucmema — Neyames —
Obuwue Hacmpoliku.

3. [lepepabotaH avanor ledame dokymeHmMa: f06aBAeHbl MPEANPOCMOTP BbIBOAUMbIX
JINCTOB, BO3MOXHOCTb BbIBOZA HECKOBKNX IMCTOB AOKYMEHTA Ha OAHY CTPaHWULLY
neuaty, ynpaBaeHne pasMeLleHneM MCTOB Ha CTPaHWLe neyaTty, ynpasaeHme
napameTpamun 1 GUnbTpaMu BbIBOAA.

4. T[losBmaacb BO3MOXHOCTb Meyat OTAE/IbHOIO INCTa YepTexa Uan OTNpaBku ero 13
rnaBHoro okHa KOMITAC-3D B pexuMm npeasaputensHoro npocMotpa. Aad atoro
Cnyat KoMaHzbl 3adame napamempsi ne4amu u Haned4amame siucm v Omnpasume
Jlucm 8 npedsapumesibHolli NPOCMOMP B KOHTEKCTHOM MEHHO /INCTa.

5.  KoMaHzabl HaCTpOMKM pexmnma npeaBapuTesbHOro NPOCMOTPa CTaam AOCTYMHbI U NpU
paboTte B rnaBHoM okHe KOMITAC-3D (1.e. Tenepb MOXHO BblOpaTh NPUHTEP,
HaCTPOWTb aBTOMOATOHKY U MNp. eLle A0 BXOZa B NpeABapUTENbHbIM MPOCMOTP).
KomaHabl HaxoaaTcsa B MeHto @alin — Hacmpoliku npedeapumenbHo20 npocMompa.

6. [lobaBneHo HOBOEe CBOWCTBO ANA CNOEB rpapuyecknx 4okyMmeHToB — lleyames. 310
CBOWCTBO MMeeT 3HayeHua Neyame paspeweHa vi [levams 3anpewjeHa. Cnow, neyatb
KOTOPOTO 3anpeLLleHa, BUAeH Npy paboTe ¢ JOKYMEHTOM, HO Ha neyaTb He BbIBOAUTCA.

7. Ha naHenu ynpasieHus B pexmme npeasaputeibHOroO NpoCMoTpa NoSBUANCE KHOMKM
Ocmaesisme 3a3op Mexdy ucmamu v Fpussaska K y3i1am CmpaHuy,
npeAHasHauYeHHble 415 YNpaBaeHns O4HOMMEHHbIMM OMUMAMM B Avanore
Hacmpolika napamempos 8bi800a 6e3 ero BbI30Ba.

8. B npeaBaputenbHOM NpPOCMOTPE NOSBMAACh BO3MOXHOCTb «KOMUPOBAHMA» ANCTOB
JOKYMEHTOB (T.e. MOBTOPHOrO A06aBNeHNs B NpeABapUTENbHbIN MPOCMOTP yKe
MMEIOLLMXCSH B HEM IMCTOB JOKYMEHTOB). [l 3TOro cnesyeT nepeMectuTb ANCT C
MOMOLLIbIO MbILLV, YAEPXWBasA HaxaTon knasuwy <Ctrl>.

9. B HacTpoeuHOM amanore cos3faH OTAeNbHbIN pa3gen And paboTbl C HACTPOMKaMu
neyatn. OH HaxoaMTCS Ha Bknaake Cucmema v umeet nogpasaenst Obujue
Hacmpoliku v @uabmpel 86/1800a HA ne4ams (NOCAeAHUI NepeHeceH 13 pa3gena
Ipagpuueckuli pedakmaop).

NmnopTt

1. YcoBepuleHcTBOBaH MMMNOPT rpaduyeckmx jokymeHToB ¢opmata DXF nan DWG B
KOMIAC-3D. B agnanore HacTponku napameTpoB UTEHUS NPOU3OLLAN CedyroLine
M3MEHEHWS:

- [loasunack Bknagka JjaHHele, NO3BOAANOLWAA YKa3aTb, TPebyeTCa YnTaTh JaHHble 13
MPOCTPaHCTBa IMCTa MW U3 NPOCTPaHCTBa Mogenn. Eciv BeibpaHo uteHve 13
MPOCTPaHCTBA INCTA, TO MOXHO YyKa3aTb, KakiMe MMeHHO KOMMOHOBKM (layout)
cneayet MMNOpPTUMPOBaTh. [prcyTcTBOBaBLLaA paHee Ha Bknaake Ceolicmea onums
Yumame OaHHble U3 NpocMpaHcMea Mooe/u yaneHa.

- B 1abavue HacTpoikn uteHns o6bekToB Ha Bknagke Ceolicmea nossuaach
kKonoHka lNapamempei. B Heit MOXHO BbIOpaTh BapyaHT UTEHWNA CTPENOK Pa3MepoB
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W IMHWIA-BbIHOCOK: [Tpeobpasossieams nosb3oeamesbckue Cmpesku 8
Makpo3ssiemeHmsl v [Tpueodume nosb3osamesbckue cmpesiku K CUCMEMHBIM.

2. YcoBeplieHcTBOBaH MMNOPT Mogenen dopmata DXF nan DWG B KOMIMAC-3D:

- ewm B ucxogHoM ¢darine AutoCAD OTCyTCTBYHOT BCTaBKM O10KOB, TO OH
MMNopTUpyeTcs Kak cbopka (*.a3d), BkatouaroLlas Tena 1 NoBepxXHOCTY;

- ecm B ucxogHom darine AutoCAD ecTb BCTaBkM B10KOB, TO OH MMNOPTUPYETCA
Kak cbopka (*.a3d) Bknrouarowas Tena, MoBEPXHOCTN M KOMMOHEHTbI — AeTanu Uau
NOACOOPKK, NPeACTaBAEHHbIE CAMOCTOATENbHBIMWU GaniaMm, Npu 3TOM:

— KOMMOHEeHT-AeTanb (*m3d) cootBeTcTBYET H0KY, He coaepKallemy B cebe
BCTaBOK ApYrmx 6710KOB;

— KOMMOHeHT-noacbopka (*.a3d) cooteeTcTByeT 610Ky, coAepKaLlemy B cebe
BCTaBKM Apyrmx 610KOB;

- nmeHa GarNoB KOMMOHEHTOB COBMAZAKOT C MMeHaMK B10KOB B MCXOAHOM
nokymeHte AutoCAD.

3. [loABunacb BO3IMOXHOCTb YTEHMA KPUBbLIX MPU MMNOPTE MOAeNen 13 Gannos
dopmatos IGES, STEP, DXF n DWG.

MpuknagHble 6GUGANOTEKM
1. [JopabotaHa bubnnoteka Mamepuasnsr u CopmameHmeil.

1.1. Obwme ycoBepLIeHCTBOBaHMSA

- [obasneHa komaHaa lMouck aHanoza. Movck aHanora BO3MOXEH Kak MO OAHOMY
CBOWCTBY, TaK M MO HECKOIbKMM CBOMCTBaM 0bbekTa. [1ns norcka MOXHO yka3aTb
TWMbl OOBEKTOB, KOTOPbIe TpebyeTca HanTw.

- [lobaBneHa BO3IMOXHOCTb OFPaHNYEHMNA TMMOPA3MEPOB A4 Napbl MaTepuan-
COpPTaMEHT COrNacHO TpeboBaHWAM, YKazaHHbIM B JOKYMeHTe Ha TY.

- TepepaboTtaHbl MacTepa. lobaBaeH mactep 4obaBaeHNs 3Kk3eMnIApa COpTamMmeHTa.

- [epepabotaH moaynb lpoussodumesnu u nocmasuyuku. OH NO3BOAAET NPMBA3aATb
06beKTbl CNPaBOYHMKA K KOHKPeTHbIM Npeanpuatuam. Gann MaterialsPlant.exe
yAaneH ns anctpmnbytmea. MIHbopmaLmsa, cofepkallanca B CTapoOM MOAYe,
aBTOMATUYECKWN He MNepeHOCUTCA B HOBbIW.

- [obaeneHa komaHaa Co30ame konur. OHa NO3BONAET CO34aTb OOBLEKT HAa OCHOBE
y>Ke CyLLLeCTBYHOLLEero B cnpaBoYHmnke. KomaHaa A0CTynHa Ana 06bekToB
CNesyoLmX TMNOB: MaTepuas, cCopTaMeHT, dopma 1 obpaboTka.

- B ananore lNouck pobasneHa komaHza lNokazame ob6vekmel ¢ y4emom
npuMeHsieMocmu, NO3BONAIOLLAA OrPaHUYNTL Pe3y/bTaTbl MOUCKA C YYETOM
NPUMEHAEMOCTW.

1.2. Ba3a faHHbIX MaTepVanoB 1 COPTaMEHTOB

- Obuee KoNMMYeCTBO MaTepuranoB coctasaseT bonee 8700 HaMMeHOBaHWN. B Tom
ymcne:

— 1300 oTeuyecTBEHHbIX MapPOK CTasein 1 CNAaBoB;
— 2127 3apybexHbIX MapoK CTafen 1 CNiaBoB;

— 145 mapok uyryHa;

— 814 MapoK LBETHbIX METaNIOB W1 CM1aBOB;
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— 399 Mapok mMacen n cmMasok;
— 208 MapoK NakoB 1 Kpacok;
- 480 mapok niactmacg;
— 468 Mapok knees;
- 1200 HavMeHOBaHWN CBAPOYHbIX MaTEPNANOB;
— 567 HavMeHOBaHWI NPOBOAOB 1 Kabenew;
— 152 HanMeHOBaHWA CTPOUTENBbHBIX MaTePUanoB;
= 1371 BWA ranbBaHUYECKUX MOKPbITUN;
— 46 HaVMEHOBaHWNN KOMMO3ULIMOHHbIX MaTEPUaOB.
- baza coaepxut 6onee 45500 3k3emMNNAPOB COPTAMEHTOB.

- B 6a3y AaHHbIX CMPaBO4YHMKa [I,O6aBJ'IeHI:>I CBOI\/JICTBa, HeO6XOﬂ,I/IMbIe AnA
BbIMNOJ/IHEHNA MPOYHOCTHbIX PAaCHETOB:

— npeAen BbIHOCMBOCTY NPW PaCcTAXEHNUM
— npesen BbIHOCAMBOCTU MPW KPYyYEHUM
— npesen BbIHOCAMBOCTY Npw 13rnbe

- [ononHeHa nHbopmaums No TBEPAOCTN SK3EMMISPOB COPTAMEHTOB, MEHOLLMXCA
B DOa3ze.

1.3. B3aumogencreume ¢ cuctemont KOMIAC-3D
- [lobaBneHa BO3IMOXHOCTb HasHaueHus maTtepmana B KOMIMAC-®parmeHTe.
— VI3MeHeH MexaHW3M HasHauyeHuna maTepmana KOMMOHeHTam COopKM.
- [JlobaBneHa HacTporika, No3BOAAOWAn 6e3 3anpoca NPUMEHATL LIBET MaTepmrana

ANA feTann.

2. [opabotaHa 6ubanoteka CmaHoapmHsie u3o0enus.

2.1. PeannsoBaHa BO3MOXHOCTb MOUCKA U34e11N MO 0O03HAYEHNHO.

2.2. Mpwn pabote B KOMTAC-3D komaHaa Halimu u 3ameHums Ttenepb MOXeT
MPVMEHATLCS N K KOHCTPYKTUBHBIM 31€MEHTaM.

2.3. [Mpv M3MeHeHMM ONOPHON reOMETPUMN KOHCTPYKTUBHbBIE 3N1EMEHTbLI NepecTpanBaroTca
aBTOMaTM4Yeckn (be3 NOBTOPHOIO peaakTMpoBaHMa cpeactBammn bubavorekn).

2.4. [1nA KOHCTPYKTMBHbBIX 31EMEHTOB, MCMOb3YHOLMX MPU MO3NLNOHNPOBAHWW NMOAAPHbINA
yrosn (OTBepcTna) UK Yyroa NoBOPOTa (LLIMNOHOYHbIE Nasbl U LWKLLbI), NOABMAACH
BO3MO>XHOCTb MPMBA3aTb Yo K ONMOPHOW reoMeTpum.

2.5. JkcnopTHble aTpmbyThl Nepeaatotcs B AokyMeHTbl KOMITAC-Tpaduk.

2.6. B xatanor Kpenex pobasneHbi:

— Bbontbl, BUHTEI TOCT P CO 7049-93, TOCT P NCO 7050-93, TOCT P NCO 7051-93,
DIN 186, DIN 188, DIN 261, DIN 604, DIN 605, DIN 797, DIN 316, DIN 404, DIN 464,
DIN 7969, DIN 920, DIN 921, DIN 922, DIN 923, DIN 927;

- Tankn DIN 1479, DIN 466, DIN 467, DIN 6303, DIN 6331, DIN 7965, DIN 917, DIN
928;

- LWanbbl DIN 6799.
2.7. B katanor Jemasnu, y3/1el U KOHCMPYKMUBHbIE 31eMeHmMs! 0OaBAEHbI:
CranbHble ¢naHubl SO 7005-1;
YyryHHble ¢naHubl ISO 7005-2.
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3. B katanor 2s1ekmpuyeckue annapamel U apmamypa Lo6aBeHb!:

— DNieKTpuyeckme coeanHnTeny umnnHapundeckue 4PT, 4PTT, 4PTIM, 4PTIC, PBH1,
PBH2, CHU1, CHL131, CHLI132, CHLI231, CHLI281, PEM4, PEM4H, PEM5, PEM5H,
CHLU127, OHU-BC-1(2), OHU-BM-1(2), CHLL22, CHLL30, CHL31, CHL32, PPC3,
PPC4, PPC5, PPC6, CHLI13, CHLI14, CHU42, MP1, MP1H, PBH1, PBH2, PBH3.

N3meHeHne KomMmnaeKkTa NOCTaBKMU
1. B xomnnekT nocrtaBku BKAOUeHa bubsiuomeka asmopaccmaHosku 0603HaqeHul
no3uyuli (He TpebyeTca OTAENBHO OMJlAYMBaEMas JIMLLEH3MA).

2. W13 komnnekTa nocTaBku nckatoveHa bubanoteka Tekcmosbil koHeepmop eCAD-
KOMTIIAC.

Otnanumnsa sepcum 12 SP1 ot Bepcum 12

BHumaHue! ®ainbl, cozgaHHble nam coxpaHeHHble B KOMIMTAC-3D V12 SP1, 6yaet
HEeBO3MOXHO OTKpbITb B KOMIAC-3D V12.

TpexmepHoe moaenmpoBaHume

B komaHze lMogepxHOCmMe no niacmy mo4ek NosBUAACh BO3IMOXHOCTb MOCTPOEHM S
MHOTrOrpaHHOM NoBepPXHOCTU. [PaHM MHOrOrpaHHOW MNOBEPXHOCTU NPEACTaBAAT COHOM
TPeyroNbHWKN C BEPLUMHAMMK B TOYKax naacta. na co3gaHus MHOTOrpaHHOM NoBEPXHOCTM
CNYXWT nepekntoyatens MHo202paHHaA 8 rpynne Tun Ha MNaHenu CBONCTB.

MpuknagHble 6UbANOTEKM

1. B Cucmeme pacnosHasaHus 3D-modesel (featureKompas.rtw) nossunach
BO3MOXHOCTb Pacno3HaBaHWA HEKOTOPbIX IMCTOBbLIX ONepaLi.
2. [opabotaHa bubauomeka koHeepmopos daHHsix eCAD - KOMIIAC (ecad.rtw):
= M3mMeHeH NpuHLMN CO34aHVsA PEaNMCTUUHBIX MOZENEN NeyaTHbIX NaaT: Tenepb Ans
Co3/jaHne MOJeNN He TpebyeTca NpeABapuTeNbHOE CO34aHNe YCNOBHOM
rabapuTHOM MoAenn. B cBA3MN C 3TUM MCKNHOUYEHbI KOMaH/b! peAakTUPOBaHMS
MOZAeNW NaaTbl 3aMeHUmMb KOMnoHeHMel v [1oeepHymMb KOMNOHEHMbI.
- VcknroueHa dyHKUmMa pacyeTa Macchl naatbl. PacyeT Macchl BbIMONHAETCA
cTanzapTHbiMK cpeactBammn KOMIMAC-3D.
- TosBunack BO3MOXHOCTb GOPMUPOBaHNA 0O6BEKTOB CneLmduKaLmnm CTmas
«[Tpoctasa cneundumkauma no FOCT 2.106» ana KOMNOHEHTOB COOPOYHON MOZAENM
neyaTHOW naaThbl.

Omuauyus eepcuu 12 om eepcuu 11 SP1

Obuwee

1. ®opmMupoBaHMe n306paxeHns B rpadruecknx JOKyMeHTax Tenepb BO3MOXHO Kak C
nomoLybto GDI, Tak 1 ¢ nomowbro OpenGL (paHee ncnons3oBanca Toabko GDI). [ng
Bbibopa cnocoba GopmMmnpoBaHUsa M306paxKeHNs CYXXKUT onumsa Mcnose3oeame
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OpenGL B ananore, Bbi3biBaemomM komaHzgou Cepeuc - lNapamempei... - Cucmema -
Ipagpuueckuli pedakmop- YnpaeneHue usobpaxeHueM. \cnonb3zosaHme OpenGL
NO3BOAET YCKOPUTL GOPMUPOBaHME N300PaKeHMA, HaNpUMepP, NPU N3MEHEH M
MacliTaba nanm casure N3obpaxkeHms.

306paxeHre Mmoaenei Tenepb GopMupyeTcs ToabKo ¢ noMoLLbro OpenGL, nostomy onums
Mcnonszoeame moaeko OpenGL vicknroueHa 13 Ananora ynpasieHna n3odbpaxeHnem Moaenu
(Cepsuc — lNapamempsl — Cucmema — Pedakmop modeneli — YnpaeseHue
u3obpaxeHuem).

2. [opaboTaHa KOHTEKCTHaA MHCTPYMEHTaNbHasA NaHesb.

— [loaBuniacb BO3MOXHOCTb HACTPOWKW COCTaBa NaHenn noapb3osartenem. [ns storo
CNyXuT KHoMka Hacmpolika uHmepgbelica B NpaBow YacTu NaHenw.

— YMOAn4aTenbHblA COCTaB NaHen TeMNepb 3aBUCUT He TONbKO OT TUMa TeKyLLEero
AOKYMEHTa, HO 1 OT TMMa BblAENEHHOro 06bekTa.

- Tenepb NaHesnb NOABAAETCA NPW BblAeNeHN 06beKTOB B [lepeBe NOCTpOeHWs
yepTexa v B [lepeBe MoZenn, a Takxe Mpu LWweayke Mbillibko B CBOOOAHOM MecTe
AOKYMEHTA.

3. TosaBunack koMaHaa Macwmab 1,0, npesHa3HauyeHHas AnA YCTaHOBKM KO3IbduLMeHTa
MacwTtaba oTobpaxeHns B akTBHOM OkHe paBHbIM 1,0. KOMaHAa AOCTyNHa B MEHHO
Bud - Macwmab v B KOHTEKCTHOM NaHenn cBOHOAHOTO MecTa JOKYMEHTa.

4. Tloasnnacb BO3IMOXHOCTb MPOBepkM opdorpadurm Ans TEKCTOB Ha HEMELLKOM fA3bIKe.

5. B CnpaBouHyto cucteMy fobaBneHbl aHUMUPOBAHHbIE pUCYHKKM dopmata GIF.

TpexmepHoe MogennpoBaHue

1. TNosABMANCH HOBblE KOMaHAbl AF CO34aHUA U PeAaKTUPOBaHWSA MOBEPXHOCTEN:

- JluHeldl4amas noeepxHoOCMb — CNY>XWT ANA NOCTPOEHNA NOBEPXHOCTY,
06pa3oBaHHOW ABWXEHNEM NPAMOM MHUWN B MPOCTPAHCTBE. [lBMxXeHune
NPOV3BOANTCA MO ABYM Hanpasaatowmm. OLHOW 13 HaNpPaBAAHOLLMX MOXET ObiTb
TOUKa. BO3MOXHO peaakTMpoBaHme yMOA4aTeNbHOrO pa3breHna NOBEPXHOCTH Ha
rpaHu.

- [logepxHOoCmMb N0 cemu KpuBblX — CNYXUT AN NOCTPOEHNS CNAANHOBOWM
MNOBEPXHOCTK, NO ABYM B3aUMHO MepecekaroMMca CEMeNCTBaM KPUBbIX.
Bo3mMoxeH BbIOOP yCI0BMA CONPAXEHWA CO34aBaeMON MOBEPXHOCTH C
CYLLECTBYHOLLMMMU.

- [losepxHocmb no cemu moyek — cnyxuT aaa noctpoerna NURBS-nosepxHoctn
MO TOYKaM, yCNOBHO 0OPa3yrOLLMM CETb, T.€. PACNONOXEHHbIM B HECKOIbKO PALOB
C OAMHAKOBbIM KONIMYECTBOM TOYEK B KaXZOM. BO3MOXHO MOCTpOeHWe ceTn Touek
Ha OCHOBeE CyLLEeCTBYHOLLLEN MOBEPXHOCTH, TakKe NoNyyeHne 13 daina kKoopamHaTt
TOYeK ANA MOCTPOEHNA MOBEPXHOCTU.

— [logepxHocmb no naacmy moyek — cnyxuvt ana noctpoeHns NURBS-nosepxHoCTH
Mo NPOW3BOJILHO PACMONIOXKEHHbIM B MPOCTPaHCTBE ToUkaM. Cucrema
WHTEPNPEeTMPYET NNACT TOUEeK Kak CeTb TOYEK M y>XXe MO 3TOW CeTu co3aaeT
NOBEPXHOCTb. BO3MOXHO nonyyeHne 13 danna KOOPAMHAT TOUEK ANA MOCTPOEHNS
NMOBEPXHOCTW.
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- Jk8uduUCMAHMa noeepxHOCMU — CIYXWT ANf MOCTPOEHMA MOBEPXHOCTY,
ABNAIOLLENCS IKBUANCTAHTHOW K yKa3aHHOW MOBEPXHOCTM UAN Habopy
COEAMHAOLLIMXCS MOBEPXHOCTEN.

- YcedeHue nogepxHOCMU — CNYXUT ANA OTCEYEHMA YaCTU MOBEPXHOCTU UK
CO3ZaHnsA B Hel Bbipe3a N0 Gopme 06BEKTOB, NEXALLMX HA 3TON MOBEPXHOCTU UK
nepecekaroLmx ee. Takke BO3IMOXHO yCeUeHMe No KOHTYPY B 3CKM3e,
CNPOELMPOBaHHOMY Ha BblOpaHHYH MOBEPXHOCTb.

— [lpooneHue nosepxHOCMU — CNYXWUT ANA MPOANEHNA MOBEPXHOCTU 3@ YKa3aHHble
rpaHvLbl Ha 3alaHHOe PacCTOAHME UK A0 BblIOpaHHOM BepLUWHbI. JoCcTynHO Tpn
TMMNa NPOA/IEHMA: TON Xe MOBEPXHOCTLHO, KacaTesIbHOM MOBEPXHOCTbIO NN
JMHEMYaTON NOBEPXHOCTBID 3adHHOMO HanpaBaeHWS.

o yMONyaHMo KHOMKK ANS BbI3OBa NEPEUYNCIEHHbBIX KOMaHZ Pa3MELLatoTCA Ha NaHenm
[NosepxHocmu.

2. [osBunack koMaHAa 2k8uducmaHma kpugodi, NO3BONAOLLAA CO34aTb KPUBYHO,
3KBUANCTAHTHYHO K CyLLLECTBYHOLLEN KPUBOW, pebpy nan KOHTYpY B 3ckm3e. [ocTynHO
ABa cnocoba NocTpoeHns: CMeLLeHVe MO HAaMPaBAEHMIO N CMELLEHME BAONb
NOBEPXHOCTU.

KHorka A5 BbI30Ba KOMaHAbl HAXOAUTCA Ha NaHenn pocmpaHcmeeHHble Kpusble.

3. TMosBunack koMaHaa Mpudame MoAUWUHY, NO3BONAIOLLANA CO3AaTh TEIO Ha OCHOBE
CYLLECTBYHOLLIEN MOBEPXHOCTN UM rpaHu. HoBoe Teno npeacrtaBaseT cobom
3aMoJIHEHHOE MaTepUaioM NPOCTPAHCTBO MEXAY MCXOAHOM 1 SKBUANCTAHTHOM
NOBEPXHOCTAMM UK, €CIN TO/ILLMHA NpuaaeTcs B 0b6e CTOPOHbI, ABYMS
3KBUAMCTAHTHLIMW MOBEPXHOCTAMMU.

KHonka 405 BbI30Ba KOMaHZbl HAXOAMTCA Ha NaHenn PedakmuposaHue demasu (cbopku).

4. TlosBuanCb KOMaHAbl ANnd Co34aHnA rpynn TO4eK — YyNnopAaa04€HHbIX MHOXECTB
TOYeK:

- Tpynna moyek no Kpugol — CNyXWUT AN MOCTPOEHMA TOUEK, NeXaLLMX Ha KPUBOM.
[loctynHo Tpn cnocoba NOCTPOEHNSA: PaBHOMEPHO, C 3aJaHHbIM LLAroM 1 C
PaBHbIM LIAroM Nno napameTpy KpuBom. [pn HeobXoAMMOCTM MOXHO
MCNONb30BaTb He BCHO KPMBYHO, @ INLLb ee YacTb.

- [pynna moyek no nogepxHoCmu — CNY>XUT AN MOCTPOEHMA TOYEK, NeXaLLMX Ha
NMOBEPXHOCTW U ABNAROLLMXCA BEPLUMHAM MHOTOrpaHHKMKa, annpoKCUMMUPYHOLLErO
3Ty NOBEPXHOCTb. [loCTyNHO Tpu cnocoba NOCTPOEHWS: MO KONMYECTBY TOUEK B
HanpaeneHnsax U 1 V, N0 TMHENHOMY 1 MO YrNOBOMY OTKNOHEHMHO.

- [pynna moyek u3 ¢paling — cnyxuT ana NOCTPOEHMSs TOUeK MO KOOPAMHATaM,
nonyyeHHbIM 13 pana dopmarta txt, xIs nan ods. BoamoxeH Bbibop cnocoba
WHTEepNpPeTaLmMmn KOOPAMHAT: MPSMOYTrObHbIE, LMAVHAPUYECKME nan chepuyeckme.
[pynna Touek 13 danna COXpaHaeT CBA3b C GaroM KOOPAMHAT.

MNpn HeOBXOAMMOCTI FPYMMbl TOYEK MOXHO Pa3pyLUNTb Ha OTAEbHbIE TOUKU.

Mo YMOJIHaHNKO KHOMKW 414 BbI3OBa NEPEHYNCNEHHBbIX KOMaH/ pa3MeLlLatoTCA Ha MaHenun

MpocmparcmeeHHsle Kpusbie.

5. [MosBMANCE KOMaHZAbl ANS CO34aHMA MAacCMBOB reOMeTpMYeCcKMX OO6BEKTOB — KPMBBbIX

WK TOYeK:
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- Maccus no cemke — CNyXuT ANs NOCTPOEHNS MacCMBa reOMeTPUYECKNX OOBEKTOB,
PaCMNONOXEHHbIX B y3/1aX NapaanenorpaMMHON CEeTKM.

— Maccus no koHYyeHmpu4eckoli cemke — Cny>XuT AN NOCTPOEHMS MaccuBa
reoMeTpuyeckmx 06 bEKTOB, PACMONOXKEHHbIX B Y3/1aX KOHLIEHTPUYECKOW CETKM.

- Maccue 800s16 kKpugol — CNyXXWT AN NOCTPOEHMA MacCKBa reOMeTPUYECKMX
OOBEKTOB, PACNONOXEHHbIX BAOAb KPUBOW.

— 3epka/ibHbIl MACCUB — CNYXUT A8 MOCTPOEHNA KOMWUIA reOMeTpUYeCcKmx
06BEKTOB, PACMONOXKEHHbBIX CUMMETPUYHO MCXOAHBIM OTHOCUTENIbHO YKa3aHHOrO
MA0CKOro obbekTa.

HpV]eMbI pa6OTbI npwn co3gaHnm MaCcCMBOB reOMETPUHECKNX 0b6bEKTOB Takme Xe, Kak npu
CO34aHNN MaCCNBOB 371EMEHTOB.

0 YMONUAHMIO KHOMKM AJ151 BbI30OBA MEPEUMCIEHHBIX KOMaHZ, Pa3MELLAtoTCs Ha NMaHem
[MpocmpaHcmeeHHble kpussie.

6. [loABMANCH HOBblE KOMaHZAbI 419 CO3JaHNA BCMOMOraTenbHbIX OObEKTOB:

— [lrockocme Yepes NOCKyro Kpusyto — CNY>XUT ANA MOCTPOEHMA BCMOMOraTeabHOM
MIOCKOCTW, COBMaJAtOLLLEN C MIOCKOCTBIO YKa3aHHOWM NMIOCKOW KPUBOWA.

— [lrockocme, kacamesibHas K 2paHuU 8 mo4yke — CNy>XUT ANA NOCTPOEeHNA
BCMNOMOraTeNbHOM NIOCKOCTY, MPOXOAALLEN KacaTeNbHO K BbIOPaHHOM rpaHu B
yKa3aHHOW Touke. Ecin ykazaHHaa TOUKa He MPUHAANEXUT rPaHn, MAOCKOCTb
MPOXOAUT Yepe3 MPOEKLMI TOUKM Ha FPaHb.

- Ocb yepe3 sepuwiuHy no 06veKMy — CAYXUT AN1A NMOCTPOEHMA BCMOMOraTeIbHOM
NPAMOK, NPOXOAALLEN Yepe3 BblIOpaHHYHO BEPLUMHY B HaMpPaBAEHWM YKa3aHHOro
obbekTa nam Bektopa. na co3naHna BekTopa CayXuT kHornka locmpoeHue
8ekmopa Ha NaHenu cneunanbHOro ynpasaeHus.

Mo YMOJIHaHWNKO KHOMKW 414 BbI30OBa NEPEYNCNEHHBLIX KOMaH/ pa3MeLllatoTCA Ha MaHenun

BcnomozamesnsHas 2eomempusi.

7. [dopabotaHa koMaHaa CnaalH:

— fo0b6aBaeHbl CNocobbl MOCTPOEHMA, aHaNIOTUYHbIE AOCTYMHbIM B KOMaHAe JlomaHas
(N0 TOYKaM, MO OCAM CUCTEMbI KOOPAMHAT, NapannesbHO NN NepreHANKYNASPHO
06beKTy),

— po6aBneHa BO3MOXHOCTb COMPSAXEHNA CMNalHa B Ha4aNbHON N KOHEYHOM
BEPLUMHAX C CYLLEeCTBYOLWMMM MOBEPXHOCTAMU U KPUBBIMY; A5 HACTPOMKM
conpsxeHun cnyxuT Bknasaka ConpsaxeHus NaHenn CBOWCTB.

8. Bo3MOXHOCTb CO3saHNA BEKTOPA, ONpeAenstolWero HanpasieHe NOCTPOEHUS, 1,
COOTBETCTBEHHO, KHOMKa [locmpoeHue sekmopa Ha NaHenn cneumnanbHoro
ynpasaeHus, fobaBaeHa B Ciedytolime paHee CyLL,eCcTBOBaBLUNE KOMaHAbI:

- [lnockocme Yepe3 eepuwiuHy nepneHOUKyIApHO pebpy,

- JICK

— Touka (cnocobbl noctpoeHus lepeHoc, Npoekyus),

- JlomaHas, CnaaliH (cnocob noctpoenus lNapannessHo obvekmy),

- Ayea (cnocob noctpoenna Mo d8yM moykam ¢ HanpasaeHUeM),

- [lpucoeduHumMenbHaAA mouka,

- OmriioHeHuUe nosepxHocmed,
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- Maccus anemeHmos no cemke,
- Maccue koMnoHeHMo8 no cemke.

9. PacwwmpeHbl BO3IMOXHOCTM paboTbl CO CBOMCTBaMM AeTaner, Chopok, KOMMNOHEHTOB U

Ten.

- [lobaBneHbl CMCTEMHbIE CBOWCTBA: aBTOP, KOMMEHTAPWA, OpraHn3aums,
KONMYeCTBO, U Ap.

- TNogaBmnacb BO3MOXHOCTb CO3aHMA NONb30BaTENbCKNX CBOUCTB.
Monb30oBaTenbCkme CBOMCTBA XPaHATCA B bBnbanoTekax CBOWCTB - darinax ¢
paclumpenmnem Ipt. YnpaBaeHune CBOMCTBaMM - CO34aHME HOBbIX B1bAnoTek u
CBOWCTB B HWX, MEPEHOC CBOMCTB 13 BUBANOTEK B TEKYLLYHO MOAENb -
NPOM3BOAVTCA B Ananore YnpaeneHue cgolicmeamu. [1na ero BbI30Ba CYXUT
komaHaa Cepsuc - bubnuomeku cmunel - Ceolicmea 0b6bekmos. KHorka 3Toi
KOMaHZbl JOCTyMHa TakxKe Npw BBOAE 3HAUEHWI CBOWNCTB U Ha HOBOM
NHCTPYMeHTanbHOW naHenn Omyemel.

- Bo3MOXHa HacTpowka Cnncka CBOMCTB - BbIDOP CBOMCTB, 3HAYEHMNS KOTOPbIX
MOXHO byzeT 3azatb Npu paboTte ¢ MoAenbto. HacTporika cnvcka CBOMCTB AN
TekyLen MOAEeNn NPOm3BOANTCA B AManore, Bbi3biBaeMOM KOMaHon CepBuc —
MapameTpbl — TekyLuas aAetanb/cbopka — HacTpoitka cnmcka CBOMCTB, A/15 HOBbIX
feTaneu - B Ananore, BbisbiBaeMoM kKoMarnzon Cepeuc — Napametpbl — HoBble
AokyMeHTbl — [letans/CHopka — HacTtpolika cnucka cBOMCTB. Bbi3oB ananora
HaCTPOWMKM CNCKa CBONCTB AN TEKYLLEeN MOAEM BO3MOXEH TakxKe Npu BBOAE
3HaYeHW CBOWNCTB.

10. TMosABmMnacb BO3MOXHOCTb MOAYYEHMA OTUETa MO CBOMNCTBAM MOAeAn — Tabanupl,
coZep>Kaller 3HaueHns CBOMCTB OOBEKTOB, COCTaBAAROLLMX MOAENb (A8 COOpKM -
KOMMOHEHTOB W Ten, Ana aetaan — Ten). ObbekTbl, CBOMNCTBA KOTOPbLIX TpebyeTca
BK/IFOUMTb B OTUET, MOXHO BblOpaTh BPYYHYHO MM aBTOMATUUECKM, YKa3aB YPOBEHb
CTPYKTYpbl COOpKM (ByAyT yuTeHbI BCe 0OBEKTbI, HAXOAALLMECS BbILLE 3TOMO YPOBHS).
Kpome Toro, ans Bbibopa 06bEKTOB MOXHO MCMOAb30BaTh GUALTP.
®opma oTyeTa — Habop OoTOOPaKaeMbIx CBOMCTB, MOPAAOK COPTUPOBKK, HyMepaLums,
opopMAeHMe TEKCTa, LUMPUHA CTOABLIOB M Ap. NapaMeTpbl — OMNpeAenseTcs CTUaeM oTyeTa.
CTnAM OTYETOB XpPaHATCA B brubamoTekax ctunen - dannax ¢ pacumpenmem [rt. MNpwn cosgaHmm
oTyeTa MOXHO MUCMOAb30BaTh FOTOBbIN CTUAb UK CO34aTb HOBbIN.

Co3aaHHbIV OTYeT OTOHpaxKaeTcsa B CreLmalbHOM OKHe — OKHe MOArOTOBKMW AaHHbIX. OTO
OKHO MMeeT COBCTBEHHOE MEHIO M KOMMAKTHYH MHCTPYMEHTaAbHYHO NaHenb. B okHe
MOATOTOBKM AaHHbIX MOXHO NMPOCMaTpMBaTh M PefakTMPOBaTh OTHET, yNPaBAATb
OTOBpPaxXeHMeM CTPOK TabauLbl. BO3MOXHO Takke M3MEeHeHWe CTUAs oTyeTa.

13 OKHa NOArOTOBKM AaHHbIX OTYET MOXHO BbIBECTM Ha NeyaTb MO0 COXPaHUTD B
cywecteyrowem KOMITAC-40KyMeEHTE UK B AOKYMEHTE OAHOMO 13 CeAyHoLMX TUMOB!

- KOMIMAC-ueptex (dann *.cdw),

- KOMIMAC-dparmeHT (darin *frw),

- KOMIMAC-TeKCTOBbIV AOKYMEHT (* kdw),

- KOMIMAC-tabavua (dann *tbl),

— TekctoBbin pann (pann *ixt),

- 2nektpoHHasa Tabanuya ODF (bann *ods),

- DnekTpoHHasa Tabamua Microsoft Excel (darin *xls).
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1.

12.

13.

14.

15.

16.
17.
18.

19.

20.

21.

22.

KHonku BbizoBa komaHg Cozdame omyem v Cmuau omyema v YnpaeaeHue cgolicmeamu
HaxoAATCA Ha HOBOW MHCTPYMeHTaNbHOW naHenn Omyemel.

MosBMAaCh BO3MOXHOCTb CAeNaTb KOMMOHEHT COOPKM AOCTYMHBIM TONBbKO ANS UTEHUS.
Ha peaaktnpoBaHme Takoro KOMMOHEHTa Hak/1aZAblBatOTCA orpaHuyeHnd. KoMaHabl
BbIOOpPa YPOBHA AOCTyMNa HAXOAATCA B KOHTEKCTHOM MEHHO KOMMOHeHTa B [lepese
mMozenu. VIHpopmMauma O HaIMUmMM y KOMMOHEHTa NPU3HaKa «TOJIbKO UTeHWe»
COXpaHAEeTCA B MOJIb30BATENbCKOM TUME 3arpy3ku npu ero co3gaHunm.

[MoABMAaCh BO3SMOXHOCTb YCTAHOBKM NMapoien Ha CUCTEMHbIE 1 MONb30BaTeNbCKME
TUMbI 3arpy3kn COOPKY.

[lopaboTtaHa komaHaa CkpyeneHue:

— fo0b6aBaeHbl CNocobbl MOCTPOEHMA: Ayron 3namnca, ¢ koapduumeHtom (0<K<T), ¢
MOCTOAHHOW XOPAOW;

- pobaBneHa BO3MOXHOCTb Bbibopa cnocoba craaxmsaHmsa 1 cnocoba obxoza
Yr710B, MO3BO/IANOLLAA BKIKOUYATH M OTKAKOUATb CO34aHME AOMNONHUTENbHBIX FpaHewn
Ha CTbIKax NOBEPXHOCTEN CKPYrNeHus.

[opaboTtaHa komaHaa Kpueas hepecedeHus nogepxHocmeu:

- Tenepb He TOAbKO BTOPOW, HO U MEPBbI OOBEKT NepeceyeHs MOXeET
npeAcTaBaATb CO60M Habop MOBEPXHOCTEN,

- KpwWBas nepeceyeHVs MOBEPXHOCTEN Tenepb He 0b6A3aTeIbHO AOIKHA ObiTh
HemnpepbIBHa; B C1yYae NONyUYeHNs KPUBOM NepecedeHns n3 HeCKOIbKMX YUYacTKOB
BO3MOXEH BbIOOP CO34aBaeMbIxX y4aCTKOB.

B komaHze HopmasibHas naockocme nosiBMAaCcb BO3MOXHOCTb aBTOMATUYECKOTrO
MOCTPOEHMSA, MPWN KOTOPOM He TpebyeTca yKazaHWe NMa0CKOCTH, NapaaieNbHO KOTOPO#
AOIKHa NPOWNTN co3aaBaemMas NAOCKOCTb.

[MNosBMAAC BO3MOXHOCTb NOCTPOEHNA NNCTOBLIX TEN B c6op|<ax.
[MosaBMAaCb BO3MOXHOCTb CO3/1aHNA B O,EI,HOVI MOoJeN I INCTOBbLIX TEN pa3Hoi/'| TONWWNHbI.

[lopaboTaHbl koMaHAbl 3epkasibHO ompasume meso v MacuumabuposaHue: Tenepb
OHW paboTatoT He TOAbKO C TeNaMu, HO 1 NoBepxHoCTAMKU. KOMaHAa 3epKasibHO
ompasume mesio NeperMeHoBaHa B 3epka/lbHO ompasume meJio U/u N08EpXHOCMb.
Mpw BbINOAHEHUM MacLITabMPOBaHMA TeNepb MOXHO YNPaBaATh KO3QOULIMEHTOM
MacCLUTabMpPOBaHMA C MOMOLLbHO XapaKTEPHOW TOUKMN.

B komaHae OmkioHeHue noeepxHocmel NosBUAaCh BO3MOXHOCTb U3MEPEHMA B ABYX
HanpaBAeHnsAX.

Komanga Cwueka nosepxHocmeli Tenepb NO3BONSET CO34aTb TENO AaXe B TOM
Cny4yae, eCIM CNMCOK CLUMBAEMbIX MOBEPXHOCTEN COAEPXKMNT BCEro OAHY MOBEPXHOCTb.

,£I,o6aBﬂeHa NMMKTOIrPaMMa, o6o3Haqa+ou.Laﬂ TE€NO C HapyLueHHO|7| LEeNOCTHOCTbHO. OHa
3aMeHAeT O6b|‘-IHyI-O MUKTOrPamMMy TeNa B Cydae, eCam ero Lesi0oCTHOCTb HapyLleHa.

B avanore HacTporikn NapameTpoB peAakTMPOBaHMA MOAENN (BbI3bIBAEMOM
komangown Cepsuc — lNapamempei... — Cucmema — Pedakmop modesnel —
PedakmupoeaHue) 1o6aBneHbl BOSMOXHOCTW BbibOpa pa3HbIX LBETOB /18 Pa3HbIX
rpynn o6BbeKTOB, yYacTBYHOLLMX B Onepauuy. Hanprmep, mpy NOCTPOEHMW MaccuBa
MO NapannenorpaMMHoON ceTke BCe UCXOAHbIE 0ObeKTbl ByayT MOACBEUYEHbI OAHNM
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LIBETOM, OOBEKT, YKa3aHHbIM B Ka4eCTBe NepBOM OCUM — APYTMM LBETOM, @ OObEKT,
YKa3aHHbIM B KayeCTBe BTOPOM OCK — TPETbUM LBETOM.

23. TosBunnacb BO3MOXHOCTb HbICTPOro NPOCMOTPa pe3yNbTaToB M3MepeHns 6e3 BbiI30Ba
NHPOopMaLMOHHOrO OkHa. A 3TOro noc/ie BbiI30Ba KOMaHAbl JOCTaTOYHO MOABECTY
Kypcop k 0b6bekTy n3mepeHusa (Hanpumep, K pebpy, AnnHYy KOTOoporo Tpebyetca
onpeaennTb). Pesynbtatel M3MepeHna oTobpasatca pasoM C KYPCOPOM.
AHaNorMyHbIM 0OPA3OM MOXHO MONYUYMTb CMNPABOYHbIE CBeAeHNsA 06 0bbekTe nocne
BbI30Ba KOMaHZAbl MHgopmayus ob obvekme.

24. TlosBmMnacb BO3MOXHOCTb BO3BpaTa K NpeplayLemMy Uan caeayroliemy macutady
oTobpaxkeHNs Moenn.

25. B komaHzae nockocms yepe3 sepuluHy nepheHOUKYISPHO pebpy nosBuaach
BO3MOXHOCTb CO3,aHNA TOUKM C MOMOLLbIO KHOMKK [TocmpoeHue moyku Ha laHenu
crneunanbHoro ynpasieHus.

lpaduueckne 4OKyMeHTHI

1. B rpaduueckmx 4oKyMeHTax Tenepb MCMOAb3YeTCA TOT Xe QYHKLIMOHaN paboTbl C
NepemMeHHbIMY, 4TO 1 B Mogenax. OKHO paboTbl C NepeMeHHbIMIN 1 MpueMbl PaboTb! B
HEM CTanu Takue Xe, Kak B MOAEeNW.

[MosBMAaCb BO3MOXHOCTb BCTABKW CCbINIOK B pa3MepHble HaAnMUCK.

Mpwn coxpaHeHnn B KOMIAC-3D Bepcun 5.11 RO3 rpadmueckmnx LOKYMEHTOB,
cogepXalinx ob6bekTbl, He MOAAEPXKMBAEMbIE JAHHOW BEPCUEN, BO3MOXHA 3aMeHa
5TUX OOBEKTOB APYrMU, NOAAEPXMBAEMbIMU, OObeKTaMU TaK, YTODbI BHELLIHWI BUA,
LOKYMEHTa He M3MEHMACA NAN N3MEHWACA MUHUMANbHO. baarogaps stomy Tenepb
BO3MOXHO COXpaHeHwue nboro rpaduyeckoro gokymeHta B ¢opmat KOMIMAC-3D
Bepcum 5.11 RO3.

4. TosBnnacb BO3MOXHOCTb GOPMMPOBAHMA B aCCOLMATUBHBIX BUAAX MPOEKLIMMA
MPOCTPaHCTBEHHbIX KPMBbIX M TOUEK, MMEHOLLMXCA B MOAENN.

5. V3meHeHa [MaHenb CBOWCTB B pexuMe pejakTMPOBaHWA acCoLMATMBHOIO BUAA:
- 0bbeanHeHbl Bknaakm Obvbekmel 1 S/1eMeHmMel 0gpopMAaeHUSs,
- Bknagka ObosHaveHue suda nepeviMeHoBaHa B Hadnuce suda.

6.  JIMHWM 1 TouKKM, 306paxatoLLme B aCCOLMATMBHOM BUAE MPOEKLMIO MOZAENN, Tenepb
COXPaHAKOT Ha3HaYeHHble MOAb30BaTeNEM CTUAN (PaHee B pe3y/ibTaTe NepecTpoeHms
yepTexa VMM BO3BpaLLaNca yMonyaTeNnbHbIA CTUb).

7. YcoBepLIeHCTBOBaHbI BO3MOXHOCTU PaboTbl CO CTUAAMMU IVHWIA rpaduUecKmnx
06beKToB.

- Tenepb 4N HOBbIX ZOKYMEHTOB MOXHO 3apaHee CO3zaTb CMUCOK CTUNEN INHWA,
BKJIFOUMB B HErO CTUAN 13 B1MBAMOTEK 1M HabOPOB, a TakXe MOJb30BaTENbCKMNE
ctunn. brarosapa aTomy B mpoLecce paboTbl ¢ ZOKYMEHTOM He HY>HO byaeTt
obpalatbcs kK bubanotekam 1 Habopam Man co3agaBatb HeagocTaroLwme ctuau. Mpu
HeoHXOAMMOCTN CTUAN MOXHO A00aBUTb 1 B MpoLiecce paboTbl — OHM ByayT
BKJIFOUEHbI B CMNCOK CTUNEN IMHUA.

— YnpaBaeHue CnVCKOM CTuel ocyllectBaaetca B MeHeskepe ctunen. na goctyna
K HEMY CNY>XKWT KHOMKa M3MeHUMs cnucok... B Avanore Bbibopa CTUaen AMHUN
(BbIBLUNIA AManor HacTpoKkn GuabTpa MHUIM) 1 kHonka MeHedxep cmusell... B
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Ananore Bblbopa CTUAA MMHUK AN Tekyllero obbekTa. [Ananor Bbibopa cTuas
NepekoMMOHOBaH, U3 Hero yAaneHbl 31EMEHTbI YNPaBAeHWs, COOTBETCTBYHOLLME
dYHKUMAM, KOTOpble NepesaHbl MeHeaxepy CTUAEN TVHWIA.

- TepeyeHb ctunen, LOCTynHbIX B cnucke Cmusie Ha [NaHenn CBOWCTB, Kak 1 npexae,
HacTpavBaeTca C MOMOLLHO GUAbTPA TNHWNA.

- Tenepsb B cnuncke Cmusie MOTyT MPUCYTCTBOBATHL MOb30BATENbCKME U
BnBANOTEYUHBIE CTUAN IMHNI, €CAN OHU A0DABAEHbBI B CMINCOK CTUAEN AOKYMEHTa U
BKJIFOUEHbI B GUABTPE VHUINA.

- [NapameTpbl BUBANOTEUHBIX CTUAEN TENEPb XPaHATCA B AOKYMEHTE, MO3TOMY Aaxe
npw OTCYTCTBUM BMBAMOTEKN 06BEKTBI C AaHHBIM CTUAEM ByayT OTOobpaxaTbCs
npaBuabHO. B TO ke Bpems CBA3b CTUASA C BUONNOTEKOM COXPaAHAETCS, U
M3MeHeHWne CTuna B bubanoTteke nepesaeTca B LOKYMEHT.

- W3meHeH cnocob m3BeLLeHna Noab30oBaTeNd 06 OTCYTCTBYHOLLMX B1BAMOTEKAX
CTUAEN: NPW OTKPLITUM LOKYMEHTA BblAAeTCs OAHOKPaATHOE coobLieHme 06 3Tom. B
AanbHENLEM CTUAK, NOTEPABLUME NCTOUHMK, MOXHO yBUAETb B MeHeaxepe
CTUNEN U UCNPaBUTb CUTYaLIMHO.

[pumeydaHue: Npu OTKPbITUN LOKYMEHTOB NPeAbIAYLLNX BEPCUA C MOTEPAHHbBIMMN
CTUNAMU PaboTaeT NPEXHNA MEXAHN3M OMOBELLLEHMS, T.€. BbIAAKOTCA O KaX0M
cTune.

8. Ecnm B JOKYMEHTE MMEETCA HECKOJIbKO COBMaAarolwmx rpaduyeckmx 06bekToB, TO Ans
NPUBA3KM Tenepb MCMOb3yeTCs BUAMMbIN («<BEPXHUI») OOBEKT; OH Xe BblAenseTcs
Npw Lenyke no o6bekTam MblLbHO.

Mpw Lienyke MblWbio MO rpadunyeckoMy o6beKTy U 06bekTy odopMaeHMs,
nepeKkpbIBAEMOMY 3a/IMBKOW MW BCTABNEHHbBIM PUCYHKOM, TeNepb BblAENAETCS
OObEKT.

9. B komaHzax Yceue kpusyro, YonuHume 0o bauxaliwezo 06vekma vi BelposHamMe no
2paHuye noasmNacb BO3MOXHOCTb YKa3aHua rpynnbl 0ObekTOB C MOMOLLbHO CeKyLLEero
oTpeska.

10. TosABMNacb BO3MOXHOCTb ObICTPOro MPOCMOTPA PE3YAbTAaTOB M3MepPeHns He3 BbI30Ba
VIHpOpMaLMOHHOro OkHa. s NpocMoTpa pesy/1bTaToB M3MePEHMA NOCe BbI30Ba
KOMaHZbl JOCTaTOYHO MOABECTWN KYPCOp K 0OBEKTY M3MepeHusa (Hanpumep, K KpUBOM,
AJIVHY KOTOpoW TpebyeTtca onpeaenntb). PesynbTatel namepeHusa oTobpaszaTcsa pasoMm
C KypCOPOM.

1. Ha nHctpymeHTanbHoM naHenn Obo3HayveHus 018 cmpoumescmeaa (ObisLuas
Ob6o3HayveHus 045 CIT) noasmnack kHonka JIuHUA pa3pesa, No3BONAKOLWANA CO34aTb
NMHMIO pa3pe3a, 0603HauYeHHyro He BbykBamu, a Lumdpamum (CornacHo ctaHaapTam
CNAC). Mocne 3aBepLueHna KOMaHAbl JIUHUA pa3pe3a aBTOMaTUYeCKM 3amnyckaeTca
KOMaHZa co34aHua HOBOro Buaa. Haanuce Buaa dopmupyetca no ctaHzaptam CINAC,
Hanpumep, «Paspe3 1-1» 1 CoAepXUT CCbINIKY Ha paHee CO34aHHY0 IMHUIO paspesa.
KomaHzaa co3zaHus HOBOro BMZA 3amnycKaeTcs Takxke Noc/ie 3aBepLUeHMs KOMaHs
Obo3HaueHue y3aa v Obo3HaveHuUe y3/1a 8 ce4eHUU. B Haanuch B1Aa B 3TOM Cayyae
BKJIFOUAETCA OBBEKT «HOMEP y3/1a», COAEPXKaLLMA CCbIIKY Ha paHee co34aHHOe 0603HaueHKe
y3na.

12. Pasaen O6o3HaqeHus 0a4a NCI1 B HacTpoeYHOM AManore AONONHEH NoAPa34e oM
JluHus paspesa v nepenmeHoBaH B Obo3HaveHus 0419 cmpoumesiscmea. Kpome Toro,
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co3zaH pasgen Obo3HaveHUs O MAUWUHOCMPOEHUs, OO bEANHSAIOLLMIA ChesytoLime
paHee CyLlecTBOBaBLUME Pa3Aesbl:

- O6o3Ha4eHue no3uyuu,

- Lllepoxosamocme,

- OmkiioHeHusA ¢opmei u 6a3a,
- JluHus paspesa/ceqeHus,

- Cmpeska e32150a,

- Asmocopmuposka,

- O6o3Ha4yeHue UMeHeHUs.

13. Tpwv peaakTMpoBaHMM OO6BEKTOB C MOMOLLBIO MbILLW TEMEPb AOCTYMHbI CleayroLime
XapaKTepHble TOUKM:

— cepeduHa oTpeska, CerMeHTa JOMaHOW, cermeHTa 6a3oBOW AMHUN MYNbTUANHUY,
= YeHmp NpAMOYrobHVKa.

[laHHble XxapakTepHble TOUKM MO3BONAOT NepemMelaTb 06bekTbl 6e3 M3MeHeHNs nx
pasmMepa 1 yrna HakioHa.

14. KomaHaa Bud ¢ paspeieom nepenMeHoBaHa B Paspeig 8uda.
15. NHcTpymeHTanbHas naHenb AccoyuamueHsie 8udsl NnepenMeHoBaHa B Budbl.

Cneundukauyms

MosBMNaCb BO3MOXHOCTb HACTPONKM €AMHNL, U3MEPEHUSA MACChl M TOYHOCTU OTOBpPaXKeHMs
ee 3HayeHuns B cneundumkaLmm, Hanpumep, B KONOHKe Macca nna3oBow cneumdukalmn nim B
LOMONHUTENbHOWM KONOHKe Macca. [laHHasa HacTpoWnKa AnA TekyLen cneumndukaLmm

NPOM3BOANTCA C NOMOLLIO KoManabl Cepguc — lMapamempei... — Hoabie oKymMeHmMobl —
Cneyudgpukayus — OmobpaxeHue 8e/lU4UH, a ANA HOBbIX — C MOMOLLbIO KOMaHAbl Cepauc —
lNapamempei... — Tekywas cneyugpukayus — OmobpaxeHue 8e/uuH.

EAMHWLBI N3MEPEHMS MaCChl M TOYHOCTb €e OTObpaxeHNs 418 06beKTOB cneunduKaLmum B
MOZENAX U rpaduyueckmx JOKyMeHTax 3a4atoTcs B Avanore pefakTMpOBaHMA TeKYLLEro
onuncaHusa cneymdburkaumm.

HacTpoika eanHuL, naMepeHmns Macchl A1 acCOLMATUBHOIO YepTexa, CAeNaHHas B Ananore
CYHXPOHWN3ALIMN JaHHbBIX OCHOBHOM HAZMUCK U MOAENW, Tenepb PacnpoCTpaHAeTca U Ha
HeaccoUmaTMBHble YepTexn. EAMHMLA Maccbl, BbIOpaHHas B 3TOM AManore, y4nTbiBaeTCs Npu
nepezaye 3HaUEHWs MacChbl MexXAy 06beKTOM creLmbuKaLMm 1 NOAKAKOYEHHbBIM K HEMY
yepTexoM. Ecav B cneumdukaummn n yeptexe MCNoNb3yHTCA Pa3nyHble eAVHULLbI
M3MepeHNs Maccbl, TO ee 3HaYeHNe NepecUnTbIBAETCS.

MNpeaBapuTeNbHbIA NPOCMOTP Nepea nevaTbio
1. [NosBMAaCb BO3MOXHOCTb aABTOMNOAINOHKN MacliTaba AMCTOB — aBTOMATUYECKOrO

BMMUCbIBAHNS UNCTOB JOKYMEHTOB B CTPaHMLbl YCTPOWCTBA NevaTtu 1 pa3MeLLeHms
JINCTOB B y3N1ax CTpaHuULL.

[ins BKAHOUEHMS aBTOMOArOHKM MacwTaba cayxut onumsa A8Bmonod20HKa npu nepexoode 8
npedsapume/ibHelli NpOCMOMP B AVANore HacTPOMKM neyaTu.

ABTOMOArOHKa NPON3BOAUTCS MPW BXOAE B MPOCMOTP M Npu A0HaBAEHNN NNCTOB LOKYMEHTOB
B MPOCMOTP, EC/IN ANSA BCEX IMCTOB BbIMOAHAETCA OAHO M3 YCNOBUNA:

Fa6apl/|TbI JINCTOB OAMHAKOBbI,
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COOTBETCTBYHOLLIME Pa3Mepbl AUCTOB (BbICOTA, LUMPUHE) KPaTHbI APYT APYry.

2. [opaboTaHa KOMaHZa NOAroHKM MacliTaba: Tenepb OHa NO3BOASET MOATOHATh
MacwTab cpasy HeCKONbKNX INCTOB.

3. [obaBneHbl KOMaHAbI:

- COMKHYmMb U 8bIpOBHAMb 8bl0e/IeHHbIE IUCMbl — CNYXXWUT AN Pa3MELLLeHUS TMCTOB
PALOM APYT C APYTOM U BblPaBHMBaHWA KPaHUX IMCTOB MO JIEBOW U HUXKHEN
rpaH1Lam nx rabapmuTHOro NPAMOYroNbHYKa,

- Pasmecmumeb ebiBesieHHble IUCMbI 8 Y31aX CMPAHUY, — CNYXUT AN pa3MeLLeHus
JIEBbIX HMXKHMX YT/I0B JIMCTOB B BAMXKANLIMX K HAM Y3/1aX CTPaHWL,

- Halimu nepekpelsaroujuecs IUCMbl — CNYXUT 415 NOUCKa W BblAeNeHUs INCTOB,
nepekpbIBatOLLIMX APYT APYra,
- BbiOesiume 8ce — CNyXWT ANS BblAENEHUS BCEX INCTOB,

- BouiOesume aucmel pamkol — CNy>XunT Ais BblAENEHNA INCTOB OXBaTbIBAKOLLEW MK
CeKyLLen pamKon.

MpuknagHble 6UbANOTEKM

1. [opabotaHa 6ubnnoteka MeHedxep wabnoHos (TemplateManager.rtw):

- Ana wabnaoHoB Ha ocHoBe KOMIMTAC-YepTexel gobaBneHO NpuMeHeHne
3HaUEHWIM NepPEMEHHbIX He TOIbKO B CAMOM YepTexe, HO 1 B MOZENN,
accoLmaTMBHbIE BUAbI KOTOPOM COAEPKATCA B 3TOM YepTexe,

- pobaBaeHa BO3MOXHOCTb andaBUTHOW COPTUPOBKM CTONOLOB Tabanubl
nepeMeHHbIX.
2. [opabotaHa Cucmema pacnosHasaHus 3D-modesneli (featureKompas.rtw):

— MOBblLEHa pe3ybTaTMBHOCTb PAaCcno3HaBaHWA MOAENEN, YCTPpaHEHbl 3aMeUeHHble
oLnBdKM,

= MOABWNACb BO3MOXHOCTb PaCNO3HaBaHWA MHOrOTEbHbIX AeTanew,
= W3MeHEeH 1 YCOBEPLLEHCTBOBAH MHTEPAKTUBHbIN pexnm paboTbl, MosBMAaCh
BO3MOXHOCTb MOLLIAroBOro KOHTPOS MpoLecca pacno3HaBaHus.
[lopabotaHa bubnnoteka Mamepuansl u CopmameHmel.
3.1. Obwume ycoBepLUEHCTBOBaAHMA
- B cnmcok nHcTpymeHToB f06aBAEHbI CMPABOYHMKM:

— lNokpeimus. CnpaBOYHMK NO3BONSET MPOCMATPMBATL U PEAAKTUPOBATh
MHGOPMALMIO MO rasbBaHNYECKMM MOKPBLITUAM 1 UX MPUMEHAEMOCTU ANA
yKazaHHOro matepwuana.

— KomMno3suyuoHHsle Mamepuael. CpaBoOYHVK NO3BOAAET MPOCMATPUBATL U
pesakTMpoBaTh MHOOPMaLMIO O COCTaBe U peLienType KOMMO3ULIMOHHbIX
MaTepranos.

- [lobaBneHa BO3IMOXHOCTb yKa3aHWA MOPALKa COPTUPOBKM CBOMCTB OOBEKTOB Ha

Bknaake Ceoticmea.

- [lobaBneHa BO3MOXHOCTb 3KCMOPTa 1 MMNopTa Habopa M3bpaHHoe.

- [lobaBneHa BO3IMOXHOCTb MPOCMOTPA AOMOAHUTENBHOW MHbOPMaLmMm 06
obbekTax BkAaAokK [NaHenn Bbibopa. s 3Toro cayxmt Bknasaka JonosHumenoHas
uHgopmayus.
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- PeannsoBaHo GopMMpOBaHME TMMOPa3MEPOB COPTAMEHTOB B COOTBETCTBUM C
WwabnoHOM, UYTO obecneumBaeT CUHXPOHN3aALMIO 0DO3HAYEHMIA TUMOPA3MEPOB U
onpezenseMblx pa3MepoB copTaMeHTa. HacTpoiika WwabaoHa Npon3BoAMTCA B
Ananore PeGakmop munopasmepos.

- JlobaBneHa BO3MOXHOCTb HAaCTPOMKM OTOBPaXKEHNS 3K3eMMASPOB COPTAMEHTOB B
3aBMCMMOCTM OT UX CTaTyca.

- [lobaBneHa BO3IMOXHOCTb XPaHEHMA OMMCAHWIA 3HAYEHWI CBOWCTB
nepeyYncaMmMoro Tmna.

- [lo6aBneHa BO3IMOXHOCTb OTOOPAXKEHMNA OMMCAHWIA 3HAYEHWIA CBOWCTB
nepeYnciIMMOoro N MHOXECTBEHHOTO TMMOB Ha Bkiaake Caolicmea.

- [lobaBneHa BO3MOXHOCTb GOPMMPOBaHMS CBOAHOrO OTYeTa Mo 06bekTaMm
CNpaBOYHMKa.

- Hactpovika ¢ cuctemon TexHopma\MIHmpallok nepeHeceHa B agnanor Hacmpolka
bnbanoTekm.

- [lobaBneHa BO3IMOXHOCTb KOMMPOBaHMA WabaoHOB 0H603HaueHna yepes bydep
obmeHa.

- [lobaBneHa BO3IMOXHOCTb MPOBEPKM LIENOCTHOCTM AaHHbIX B Ha3e, UTo No3BoaseT
BbISIBAATL OWMBKM HAMOAHEHUA.
3.2. basa faHHbIX MaTepranoB U COPTaMEHTOB

- Obuee konmMyecTBO MaTepuranos coctasaset bonee 8500 HavMeHOBaHWI. B Tom
yncne:

— 1300 oTeyecTBEHHbIX MapPOK CTasen 1 CNAaBoB;
— 2120 3apybexHbIx Mapok cTanewn;
— 145 mMapok uyryHos;
— 725 MapoK LIBETHbIX METaNI0B U CrJ/1aBOB;
- 397 Mapok Macen 1 CMasok;
— 171 Mmapok nakoB 1 KpPacok;
- 418 mapok niacTMacg;
— 464 mMapok knees;
- 1200 HavMeHOBaHWN CBAPOYHbIX MaTEPNANOB;
— 567 HaMeHOoBaHMN NPOBOAOB M Kabenew;
— 131 BMA, ralbBaHNYECKMUX NOKPLITUN;
— 46 HaMMeHOBaHMI KOMMO3NLMOHHBIX MaTePUanoB.
- bazsa coaepxut 6bonee 45 500 3k3eMNNAPOB COPTAMEHTOB.
- [lobaBneHbl CBOMCTBA NaKOKPACOUYHbIX MaTepPUanoB:
— HOpMaTKB pacxoja npu 6e3B034yLLIHOM pacnblAeHNH;
— HOpMaTKB Pacxoa Npu OKyHaHWW 1 CTPYMHOM 0bAMBE;
— HOPMAaTMB pacxoa Npw MHEBMATUYECKOM pacnblieHny;
— HOPMAaTMB pacxoa Npw NOKPbLITUM KUCTbIO, LUNAaTeNEeM;
— HOPMaTMB pacxoja Npw pacnbleHM B 31eKTPOMONE;
— MNOTHOCTb CYyXOW MAEHKY;
— cofepXaHue HeneTy4mx BeLecTs;
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— CTeneHb pa3baBneHus.
3.3. B3aumogencteme ¢ cuctemort KOMIMAC-3D

- Tpw BbIBOpE MaTepmana-3amMeHnTeNs TeNepb MOXHO yKa3aTb HE TONbKO MaTepuan
13 CMNCKa 3aMeHnTeNel, ONpeseneHHbIX AN TeKyLwero Mmatepunana, Ho 1 Ntobo
APYron cofepXallmiica B CNPaBOYHMKE MaTepuan Mav 3Kk3emMnaap COPTaMeHTa.

- JlobaBneHa BO3MOXHOCTb BbibOpa Ar060ro ob6bekTa CNpaBoOYHMKa Npu BBOAE
TeKCTa TEXHUYECKMX TpeBOBaHNI yepTexa.

- [lobaBneHa BO3IMOXHOCTb BbibOpa 0603HaUeHNsA NOKPbLITUA U3 CNPaBOYHMKA
lNokpeimus npwv BBOAE TEKCTa TEXHNUECKMX TPEBOBaHN YepTexa.

N3meHeHne NMHCTaNNAUNOHHOTO MNakKeTa

1. M3 nHCTannaumoHHOro naketa nckarodeHa bnbamoreka skcnopta KOMIMAC-
AOKymMeHTOB B popmat eDrawing.

2. Bbubnnoteka EOUHUYbI U3MepeHus BbiBeAeHa 13 cocTaBa bubavotekn Mamepuanel u
CopmameHmel 1 Tenepb MOXET YCTaHaBAMBATLCA Kak CAMOCTOATENbHbIA KOMMOHEHT.

Otnanumnsa sepcum 11 SP1 ot Bepcum 11

BHumaHue! Gaiinbl, co3gaHHble am coxpaHeHHble B KOMIMTAC-3D V11 SP1, 6yaet
HeBO3MOXHO OTKpbITb B KOMIMAC-3D V11.

TpexmepHoe moaenmpoBaHume
[lopaboTaHa komaHaa Toyka: 206aBneHbl cnocobbl nocTpoeHns Mo yuauHOpy v o cgepe,
NO3BONANOLWNME MOCTPOUTL TOUKY MO UMANHAPUYECKUM NN C(Zl)epMLIeCKl/IM KOOpANHaTaM.
IMeeTca BO3MOXHOCTb yKa3aHuna 0bbekTa, onpeaensatoLero paanyc UMANHAPa nam chepsi.

padurueckme AOKYMEHTDI

MosBMNACk BO3MOXHOCTb YMONYATENbHON HACTPOMKN MyNbTUAMHKUK. Tenepb NONb30BaTeNb
MOXeT 3apaHee cGOPMMPOBaTbL HABOP AMHNIA MyNTBTUANHUM 1 33AaTb NapameTpsbl
orpaHuuuTeneit. BbizoB Ananora HaCTPOMKM MyAbTUANHUK ANA TeKyLlero rpadunyeckoro
AOKYMeHTa NpOon3BOANTCA C MOMOLLHO KoMmaHabl Cepeuc - [Napamempel - Tekyuyuli
yepmex/gpazmeHm - MyslemuauHUA, a AN HOBbIX — C MOMOLLbIO KOMaHAb! Cepsuc -
lNapamempei - [pagpuyeckuli dokymeHm - MysbmuauHus.

JKkcnopTt
Mpw skcnopte KOMIAC-pokymeHTOB B popmatsl DWG 1 DXF noasuiacb BOSMOXHOCTb
MOArOHKM rabapuTOB MONYYMBLLNXCA TEKCTOBbIX OOBEKTOB MOA rabapuTbl MCXOAHbIX. [na
3TOro CNYXHUT onuna Aemomamuyeckas Hacmpolka, pacnonoxeHHas Ha Bkiaake Tekcm
Avanora HaCTPOWKM NapamMeTpoB 3amnuncu.
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Otnanumnsa sepcum 11 ot Bepcun 10 SP2

Obuwee

1. Cucrema KOMTITAC-3D v ee npunoxeHns, HaurHasa ¢ Bepcmn V11, 3amatorca ot
HEeCaHKLMOHMPOBAHHOIO KOMMPOBAHNA M MCMONb30BaHNA C MPUMEHEHVEM
TexHonormm HASP SRM komnanum Aladdin. Mpu 3TOM n3meHmACs nopasok
BbINOJIHEHMA CAeAYHOLLIMX OnepaLmii:

— [pocMOTp cnucka KNroYen 3aLmThl, LZOCTYMHbIX B CETW.

- HpOCMOTp CMnCKa KOMMOHEHTOB NMPUAOXKeEHNA, TNLUEH3NPOBAHHbLIX Ha K/KOYax,
AOCTYMHbIX B CETW.

- [pocMOTp Cnu1cKa ceaHCcoB AOCTYNa K 3aLUMLLEHHbIM NPOAYKTaM 1 ynpaBaeHue
ceaHcamu.

- [pocmoTp cBeaeHMI O TekylleM MeHeaxepe NNLEH3NN.

- O6HoBNEHNE J'Il/ILI,eH3l/IVI B YCTA@HOBJIEHHbIX K/1KOYaX Mpn M3MEHEHNN
JIMUEH3MOHHOTIO CornatleHunA.

2. TosBmnacb BO3IMOXHOCTb paboThl ¢ cuctemort KOMITAC-3D m otaenbHbiMU ee
KOMMOHEHTaMW B O3HaKOMUTE/IbHOM pexXunMe. ITOT PexM aBTOMaTUYeCcKu
BK/IFOYAETCA, eC/IM NMPW 3amycke CUCTeEMbl He OBHapyXeHa HeobxoanMasn nueHsnd. B
O3HaKOMUTENBbHOM pexurmMe obecneunsaeTca noaHaa QyHKLMOHANbHOCTb CUCTEMBI U
BCEX KOMMOHEHTOB. [Tepnoa paboTbl B 03HaKOMUTENBHOM pexnmMe — 30
KaNeHAapHbIX AHer ¢ MOMeHTa nepBoro 3anycka KOMIMAC-3D. O3HakoMUTENbHbIN
nepuoj, ABNAETCA OA4HOKPATHBIM A8 KOHKPETHOrO KOMMbROTEepa.
3aMeuaHme. O3HaKOMUTENbHbIN PEXnM NpejgHasHayeH NCKAYNTESIbHO ANA
O3HAaKOMWTEJIbHbLIX A yue6Hb|x ueﬂeﬁ. KOMMepLIeCKOG NCMNoJib30BaHNe CNCTEMbI B NMepnos
paboTbl B O3HAKOMUTENIbHOM PEXUME He pa3peLlaeTcs.

3. [lossunock yuebHoe Nnocobure ans caMoCToATeNbHOrO n3ydenns pabotel ¢ KOMITAC-
Mpadumk. YuebHoe nocobue peannsosaHo B Buae davina KOMIIAC-2D.chm,
noctasasemoro Bmecte ¢ cnctemonn KOMITAC-3D. [nqa 3anycka yuebHoro nocobus
cnyxut komaHaa Cnpaska - Asbyka KOMIAC-Ipaguk.

4. TloaBnnacb KOHTEKCTHaA NaHesnb. OHa oTOOpaxkaeTCs Ha 3KpaHe Mpu BblAENEHUM
06BEKTOB JOKYMEHTA U COAEPXMT KHOMKM BbI30Ba Hanboee 4acTo MCMOab3yeMbIX
KOMaHJ, pefakTMpoBaHna. Habop KOMaHZ 3aBucUT OT TMMa AOKyMeHTa. HacTtporika
OTOOpPaxXeHNs KOHTEKCTHOW NaHean (B TOM UYMCIe ee OTKIHOUEHME) MPON3BOAUTCA B
Ananore, Bbi3biBaeMoM koMaHzaow Cepeuc - lMapamempei... - Cucmema - Obwjue -
KoHmekcmHas naHess.

5.  WHdopMaLMOHHbIe COOBLLEHMS, KOTOPblE paHee NOoABASANCEL B BUAE ANANOrOB
(coobuieHns 06 n3mMeHeHMM crneundrkaLin, NOAKIFOUYEHHON K AOKYMEHTY,
coobueHme 06 owmnbke NOCTPOEHNS MOAENM U T.M.), TENEPb MMEHOT BUA
BCMJ/IbIBAROLLIMX COOBLLEHWMI. BCnblBatoLLMe COOBUIEHNS, B OTMYME OT AMANOrOB, He
TpebytroT 0653aTeNbHOrO 3aKpbITUA. HacTponka 0TOOpaXKeHNs BCMIIbIBAFOLLMX
COOOLLEHMI (B TOM UMCIE UX OTKNFOUEHWNE) MPOU3BOAUTCS B AMANOre, BbI3biIBAEMOM
komangou Cepeuc - lMapamempei... - Cucmema - Obuwyue - Benaeigaroujue coobujeHus .

6. [losABMNack BO3IMOXHOCTb BbibOpa pasMepa NMKTOrPaMM Ha KHOMKax
MHCTPYMEHTabHbIX MaHeNeln 1 B MEHH0. STa HaCTPOWMKa NPON3BOAMTCA B AMaOre,
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BbI3biBaeMOM koMaHgon Cepsauc - lNapamempei... - Cucmema - SkpaH - Hacmpouka
uHMepdgelica - Pasmep 3Ha4kos. JOCTynHO YeTbipe BapuaHTa pa3mepa NMKTorpamm (B
nukcenax): 16x16, 24x24, 32x32, 48x48.
7. TlosBMnacb BO3MOXHOCTb BbIOOpa LBeTa ANs ClefyHoLmnX OO6BbEKTOB:
- paboumx 1 Hepaboumx NepPeKpPeCTHbIX CCbINOK,
= COpTMpYeMbIX OYKBEHHbIX 0B603HaUeHNN,
— HOMEepOB MO3MLMI, CBA3AHHbIX C 0O6bekTaMu cnelmdukaLmm,
- MNoAYepPKMBaHWUA opdorpadryeckmnx 1 rpaMmMaTMyeckmx ownbok 1 Tekcta be3
NpOBEPKM.
HacTtpoiika npon3BoamnTCS B Ananore, Bbi3biBaeMoM koMaHaon Cepauc - [lapamempei... -
Cucmema - 3kpaH - Lisem mekcmosbix 31eMeHmMos.
8. PaclumpeHbl BO3MOXHOCTM HaCTPOMKM OTODpaxeHWs CTaHAapPTHOrO Kypcopa
(«noByLwKkm»). B ananore, BbisbiBaemom komaHzou Cepauc - lNapamempeil... - Cucmema
- [pagpuyeckuli dokymeHm - Kypcop nosBUANCS:
— KHOMKa Ljgem, no3sonatoLLan BbIbpaTh LIBET KypCopa,
- onuwua ObpamieHue, BKatOUaroLLas oTobpaxeHue 6en10ro Nons BOKpPyr AVHWNIA
Kypcopa,
- onuus ObpamieHue mekcma, BKAtoUatoLas oTobpaxeHune 6ea0ro noas BOKpyr
CMMBOJIOB TeKCTa PAAOM C KYPCOPOM.

9. VI3MeHeHWs B MHCTPYMeHTabHbIX MaHeNsX:

- kHonka llokazame ece nepeHeceHa B Ha4yano naHenn Bud; Tenepb 3TO NepBas, a
He nocnefHAA KHOMKa naHenw,

- KHOMKW Yeeau4yumes mMacwmab v YMeHowumes Macwmab NcktoyeHb! 13
yMO/4YaTeNbHOro cocTaBa NaHenn Bud npu pabote ¢ rpaduryeckmMm 40KyMeHTaMm
N MOZENAMU,

= W3MEeHeHbl MUKTOrPaMMbl KHOMOK yNpaBaeHns MacluTabomM oTobpaxeHums
LOKYMEHTa 1 HEKOTOPBIX APYTMX KHOMOK 6€3 M3MEeHEeHNs MeCTOMONOXEHMS.

10. OTaAenbHbIN Ananor HaCTPOWKK MHTepdenca aHHYAMPOBAH. DNEMEHTbI yNpPaBAeHMA
MHTEpdENCOM NepeHeceHbl B pa3zen SKpaH obLLero HaCTpOeYHOro Ananora,
BbI3biBaeMoro komanaou Cepsuc - lNapamempei... - Cucmema. B pasaene IkpaH
co3aaH noapasaen Hacmpotika uHmepdgbelica, cofep>Xallmii NyHKTbl, OAHOVMEHHbIE
BKJ1aZKaM AManora HacTpoukm nHtepdeica.

1. PacwmpeHHble naHean KOMaHz, Tenepb MOXHO NPeobpa3oBbiBaTh B OTAE/bHbIE
MaHenu NyTeM «nepeTackMBaHWA» MbILLbIO 32 MapKep nepemMeLLeHns.

TpexmepHoe moaenmpoBaHue
1. TosBMANCH HOBblE KOMaHZbl ANS CO3aHWUA MPOCTPAHCTBEHHbIX KPUBbIX:
- /Jly2a okpy>XHOCMU — CNYXXUWT ANA NOCTPOEHWUA AyTU UAN OKPYKHOCTH

- CnsaliH no 06bekmam — CNyXXnT AN MOCTPOEHMA CrlaliHa, MOBTOPSHOLLLEro
dopMy BbIOpaHHbIX OOBEKTOB.

- Ckpya/ieHue Kpusbix — CNyXUT ANs CKPYTrNeHUs yrna, 0bpa3oBaHHOro AByMs
BbIOPaHHbIMU KPUBbLIMW; KPUBAs CKPYTAeHNs — Ayra OKPY>KHOCTU UM CNaMH,
Nexalimi Ha LMAMHAPUNYECKON NOBEPXHOCTY.
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- CoeduHeHue KpubIx — CNy>XWT AN MOCTPOEHNA KPUBOW, COEANHAOLLEN BEPLUMHDI
ABYX BblOpaHHbIX KPUBbIX; AOCTYMHbI Pa3IvUHble BapUaHTbl COMPAXEHNA
COeANHUTENBHOW KPUBOW C BbIOPaHHBIMU KPVBbLIMW.

- YcedeHue Kpugol — Cny>XuT ANA NOCTPOEHNA KOMMUK BbIDPAHHOW KPUBOW,
yCEeUYEHHOW B TOUKE ee nepeceyeHmns ¢ ykasaHHbIM OOBEKTOM.

- Kpusas nepecedeHus nosepxHocmel — CNy>XUT ANA NOCTPOEHWUA KPUBOW
nepeceyYeHmsa rpaHn an NAOCKOCTU C APYTMMU TPaHAMMU.

Mo YMONYaHNIKO KHOMKW ANA Bbl30Ba NEPEYNCIEHHbIX KOMaHA pa3MeLlatoTCA Ha naHenn

MpocmpaHcmeeHHble kpusbie.

2. TMoasunack komaHaa Ceub no 3cku3y, NO3BONAKOLLAA CO34aTb B IMCTOBOW AeTanu Crub,
NpOodUAb KOTOPOro ONpPeAenseTca KOHTYPOM B 3cku3e. Crnb no 3CKn3y MoxeT
pacrnonaraTbCa BAOb OAHOTO pebpa Man HeCKONbKMX MOCAeA0BaTENbHO
coeanHarowmxca pebep. MNMpv BbINONHEHNN KOMaHAbI MOXHO BKIHOUMUTL 3aMblKaHWe
YI/7I0B 1 33/iaTb €ro napameTpebl.

3. TosBmnace BO3MOXHOCTb PaboTbl C TeNaMU, COCTOALLMMM U3 HECKOJIbKMX YacTeln.
Takune Tena MoryT ObITb NONYYEHbI, HANPUMEP, Ha OCHOBE 3CKN3a, COAEPKALLErO He
OZMH, @ HECKOIbKO KOHTYPOB; TakXXe pasjeneHune Tena Ha 4acTu MOXET NpOn30mTH
NPV BbIPE3aHWM U3 HETO d1EMEHTA.

Ecnn B pe3ynbTaTe onepaumm NoayyaeTcs TeNo U3 HECKONbKMX YacTen, TO noce ee
3aBepLUeHMA aBTOMAaTMYeCKM 3amnyckaeTca NpoLLece BbiIbopa ocTaBasemblx Yacten. [pu
HeoHXOAMMOCTY BNOCNEACTBUM HAabOP YacTel MOXHO U3MEHUT.

4. TloABNAVCE KOMaHAbI CO34aHNSA MEXaHUUECKMX COMPAXEHNI MeXAY KOMMOHEHTaMu

cbopkm:

- Bpawenrue - epawjeHue,

- BpaweHue - nepemewyeHue,

- Kynadok - moakamens.

KHomkwm ANA Bbl30Ba KOMaH/J, HaoXeHNA MeXaHN4YeCKnX COI'IpFI)KeHl/Il‘/ﬁ no yMOAYaHNO
HaXOAATCs Ha NaHenn ConpsxeHus.

5. B koMaHae HanoxeHwusa conpsxeHus KacaHue noasmancs onumm ans Bbibopa BMAa
kacaHwusa: Mo okpyxxHocmu v o obpasyrouyel. STv oNuMK AaKOT AOMONHUTENbHYHO
BO3MO>XHOCTb HAaCTPOWKM COMPSXeHWs B Mapax YUaUuHOp - YUAUHOP Vi KOHYC - cghepa.
Kpome Toro, B CONPAXEHUN KacaHWa Tenepb MOTYT y4acTBOBaTb TOPOUAAbHbBIE TPAHW.

6. [osBunack HoBas KOMaHZa NOCTPOEHNA MacCuBa neMeHTOB — Maccue no moykam
3CKU3a. STa KOMaHZa NO3BONSAET CO3/aTb MAcCKB, NMONOXEHME 3K3EMMAAPOB KOTOPOro
onpesensieTcs ToUKamu, MOCTPOEHHbIMU B BbIOpaHHOM 3ckun3e. KHomka Ans Bbi30Ba
KOMaHZbl Maccug no moykam 3cku3a no YMONYAHWIO HAXOAMTCA Ha NaHenw
PedakmuposaHue demanu/cbopku.

7. TMoasunacb KoOMaHaa MacwmabupoeaHue, NpesiHa3HaYeHHasa Ana MacluTabrupoBaHna
TeN C 3aZlaHHbIM KO3POULIMEHTOM MacCLUTabUpPOBaHWUA OTHOCUTENBHO BbiBPaHHOM
TOUkW. KHOMKa 415 BbI30Ba KOMaHAbl MO YMONUYaHWUIO HAaXOAMUTCA Ha NMaHeu
Pedakmupoea+Hue demanu/cb6opku.

8. loasunacb komaHaa JICK, npeaHa3HaueHHas Ans CO34aHNA B MOAENN NOKANbHbIX
cnctem koopamHat (J1ICK). JocTynHbl pa3amyHble CNocobbl 3aZaHna MONOXKEHNS W
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opueHTaumm JICK. KHorka 414 BbizoBa koMaHAb! JICK Mo ymon4yaHuio HaxoamMTCa Ha
naHenn BcnoMozamesibHas 2eomempus.

Nrobytro JICK B 1t060M MOMEHT MOXHO CAeNaTh TekyLLel C MOMOLLbIO KOMaHAbl Pedakmop -
Beibpame mexyuwjyro CK.

B tekywwen /ICK 3agatoTca napaMeTpbl Takmx 06bEKTOB, Kak 3CK13bl, MPOCTPAHCTBEHHbIE
KpviBble, TOUKM 1 HEKOTOPbIX Apyrmx. ITa JICK cTaHOBUTCA CUCTEMOM KOOPAMHAT 0bbekTa AN
nocneaytoLero peaakTpoBaHuA.
OB6BbeKT MOXHO NepeHecTV U3 OAHON CUCTEMbI KOOPAMHAT B APYTYHO C MOMOLLIbKO KOMaHAb!
Pedakmop - NepeHecnu 8 CK

9. Tosasunack komaHaa OmkioHeHUe nogepxHocmel, NpeAHasHa4YeHHan ANa N3MepeHus
B3aVIMHOTO OTKIOHEHMA ABYX FPaHen (Man rpaHn 1 NAoCKocTy). MNpu HacTpowke
M3MEepeHUa MOXHO 3a4aTb HanpaBAeHWE U3MEPEHNA, KOJIMHYECTBO KOHTPOJbHbIX
TOUeK, KONMYeCTBO MakCMMyMOB 1 MUHVMYMOB.

10. MosBunack komaHaa Obo3HayeHue no3uyull, NpeAHa3HauYeHHas AN8 NPOCTaHOBKM
no3uunin B Moaenn cbopku. Mo yMOAYaHWIO KHOMKa AN BbI30Ba KOMaHAb
pa3MeLLaeTcs Ha NaHenn S1emeHmel 0gpopMeHus. Kak 1 B rpadryeckoM JOKYMEHTE,
MO3MLMM B MOAEAN MOTYT CBA3bIBATLCSA C 06bekTaMu cneumdurkaLmm (ecam Ha MOMEHT
NPOCTaHOBKM MO3ULMIA KOMMOHEHTbI YXKe MMErT 0O6bekTbl cneumdukaLmm, To CBA3b
CO3ZaeTca aBToMaTmyeckm). [pm co3aaHmm acCoumaTMBHOIO YepTexa Moaenm
nosuunn nepeaarotca B yeptex. CBA3b C COOTBETCTBYHOLLMM OOBEKTOM
cneumdukaLmm CoXpaHaeTcs.

1. TlosBMANacb BO3MOXHOCTb COXPaHEHMA Tena, MOCTPOEHHOrO B AeTanu nan cbopke, B
daline HoBoW aetanm (*m3d). Ana atoro cnyxut komaHaa Co30ame Gemasb
KOHTEKCTHOro MeHto Tena B [lepeBe Moaenu.

12. C nomoubro komaHabl @alin - CoxpaHumMe Kak Tenepb MOXHO COXPaHUTb AeTanb B
darin cbopku (*.a3d), a coopky — B dain aetaam (* m3d).

13. TosABmanCh cneayrolime BO3MOXHOCTU peiakTUPOBaHMUA CTPYKTYPbl COOPKU:

- 00besnHeHWe KOMMOHEHTOB B MOACHOPKY C MOMOLLbIO KoMaHAbl O6beduHUMe 8
nodcbopky,

- pa3pyLeHre noacbopkm Ha OTAENbHbIE KOMMOHEHTbLI C MOMOLLb KOMaHZbI
Paspywume nodcbopky,

— COXpaHeHWe KOMMOHEHTOB NOA APYrMMU MMEHAMWN 1N aBTOMaTUUYeCKasa BCTaBKa
neperMeHOBaHHbIX KOMMOHEHTOB B COOPKY C MOMOLLbHO KoMaHAbl CoxpaHume
Kak; 3Ta e KOMaH/a NO3BOAsSET COXPaHUTb AeTalb Kak NoAcbopky (*.a3d) v
noacbopky — Kak getanb (*m3d).

Bce YKa3aHHble KOMaHAbl MPUMEHNMbI TOJIbKO K KOMMNOHEHTAaM NepPBOro YpOBHA N AOCTYMNHbI B

KOHTEKCTHOM MEeHHO KOMMOHEHTOB, BblAe/IeHHbIX B ,CI,epeBe Moaenun.

Elle oaHa BO3MOXHOCTb peAakTMPOBaHWS CTPYKTYpPbl COOPKM — KOMMUPOBaHME 1 NepeHoC
KOMMOHEHTOB MbIWbIO B [lepeBe Moaenn. Hanpumep, Takum 06pa3oM MOXHO nepemMecTuTb
AeTanb N3 OAHON NOACOOPKN B APYTYHO.

14. TosBnnacb BO3MOXHOCTb COKpPALLEHHOM 3arpy3kin cbopku. JocTynHo uveTbipe TMna
3arpy3kmn KOMMOHEHTOB COOpPKM:

= NOJIHbIU — KOMIMOHEHT 3arpy»aeTcs NoNHOCTbLHO,
= ynpoujeHHbIli — 3arpy>aeTcs TObKO BU3yasbHbIi 06pa3 KOMMOHEHT,
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15.

16.

17.

18.

19.

20.

21.

= nycmol — KOMMOHEHT He 3arpy>xaeTcs.
- nosib3o8amesbckuli — KOMOBMHALIMA MOJHOTO, YMPOLLEHHOIO 1 MyCTOro TUMOB
3arpy3ku AN pasHbiX KOMMOHEHTOB COOPKM, COCTaBNEHHas NOb30BaTeNeM.

Monb3oBaTeNbCkMe TMMbl 3arpy3KX 3anucbiBaroTCA B dhain cOOpKM Npu ee COXpaHEHUN U
MOTryT NPUMEHATLCA B Nt060e Bpems.

KOMMOHEHTbI C NyCTbIM 1 YMPOLLLEHHBIM TUMOM 3arpy3Kku, a Takke BCe MPON3BOAHbIE OT HUX
0bbekTbl oTobpaxatoTca B [epese moaenw. [Npu peaaktmpoBaHMm Npomn3BOAHOro 0bbekTa
aBTOMaTMYeCKN MPON3BOAUTCA MOAHAA 3arpy3ka KOMMOHEHTA.

cnonb3oBaHMe ynpoLLEeHHOrO 1 NMyCcTOro TMMOB 3arpy3Kky MNO3BOASET YCKOPUTL 06paboTky
(NepecTpoeHne, OTPUCOBKY NOC/IE MOBOPOTa UAW CABUra U Ap.) MoAenein 6onbLLnX COOPOK.
Tak, MOXHO BKIHOUMTL MOJHYHO 3arpy3Ky AuLb TOM NOACOOPKM, C KOTOPOW BeaeTcs paboTa B
[AHHBIA MOMEHT, @ BCe OCTaNlbHble KOMMOHEHTbI BbIFPY31Tb NN — eCan TpebyeTcs BUAETb UX
pacnonoxeHune B cbopke — 3arpy3unTb YNpPOLLEHHO.

MosABMNacb BO3MOXHOCTb 3a4aHnsa cBoMCcTB — MLLX, uBeTa, onTuyeckmx CBOMCTB —
AN OTAENbHbIX Tes, MOCTPOEHHBIX B AeTandx uau cbopkax. [na 3asaHnsa CBOMCTB Tena
CNyXunT koMaHza Ceolicmea KOHTEKCTHOrO MeHto Tena B [epese mozenw.

OAMH 1 TOT Xe 3CKN3 Tenepb MOXET UCMONb30BaTbCA B HECKOIbKMX ONepaLmsX.
Mocne BbINONHEHMS OnepaLmm NMKTOrpaMMa 3CKM3a OCTAaeTCAa Ha CBOEM MecTe B
[epese Mmoaenn (paHee 3CK13 CTAHOBUACA MOAUYMHEHHBIM OOBEKTOM OnepaLimm).

[lopaboTaHbl onepauun BblAaBANBAHNA W BPALLEHWA: Tenepb BO BPeMS MX

BbINOJIHEHMA UAN PEAAKTMPOBAHMA MOXHO CMEHWUTb NCMONb3yeMbl 3CKM3. [Anga 3Toro

CNYXUT KHOMKa ICKU3 CeYeHUs 31leMeHma Ha [aHenn cneumnanbHOro ynpasaeHua.

Mocne ee HaxaTna 3anyckaeTcsa NpoLecc BbIbopa 3ckn3a. ITOT Xe npoLiecc

aBTOMAaTMYECKM 3aMyCckaeTcs, eCv KOMaHAa CO34aHuA 31eMeHTa BbIAABANBAHUA UK

BpaLleHua bbina Bbi3aBaHa 6e3 ykasaHus 3ckum3a.

YcoBepLueHCTBOBaHa KOMaHAa M3MepeHNs PacCTOSHNS 1 yraa Mexay obbekTamu.

Ternepb OHa MO3BONAET U3MEPATL!

—  MWHWMMaNbHOE N MaKCMMaNbHOE PaCcCTOAHMA MeXay 0bbekTaMu,

— paccTofsHWe OT 0bbekTa 4O OCU MOBEPXHOCTM BPaLLEHMS,

—  PacCTosiHME MEeXAY OCAMMU MOBEPXHOCTEN BPaLLEHMS,

= YrON MeXAy NAOCKUM UAK MPAMOANHENHBIM OOBEKTOM U OCbH) MOBEPXHOCTU
BpaLLleHuns,

= YrON MeXJy OCMM NMOBEPXHOCTEN BpaLLeHMs,

[lopaboTaHbl komaHAb! [lpucoeduHUMenbHas mo4vka i KoHmposbHas moyka. B Hux

NOABNIACh BO3MOXHOCTb MOCTPOEHMA TOUKM C NCMONb30BaHVEM QYHKLIMOHANA

KOMaHZAbl Toyka. Kpome 3TOro, mpu NOCTPOEHMM MPUCOEANHUTENBHOW TOYUKM TeNepb

MO>HO 3aZaTb AOMNONHUTENBHOE — BTOPOE — HaMpaB/ieHNe B 3TOM TOUKE.

MNpw NnpocTaHoBKe 0603HAYEHNI B MOAENM CTaNo AOCTYNMHO CO3jaHne NepekpecTHbIX

ccblnok. Hanpumep, B 0603HaueHnn gonycka GopmMbl MOXHO CAeNaThb CCbIAKY Ha

0603HauyeHme Ha3bl.

Ha naHenn Bud nossuance kHonku Ckpeime ece 06vbekmesl 1 Ckpblme 8ce 06bekmel 8

KoMhoHeHmMax (Npw pabote co cbopkamm). MeHo KaXaon 13 KHOMOK COAEPXMNT

KOMaHZbl yNpaBAeHNsa BUANMOCTbIO O6BEKTOB 1 MOXET BbITb MPeobpa3oBaHo B
naHenb CKpelmb nyTem «nepeTackmBaHUA» MbILbIO 3a 3aroN0BOK. Takum 06pa3om,
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AOCTYN K KOMaHZAM CKpbITUA OOBbEKTOB YNPOLLAETCA: BMECTO BblbOpa KOMaHAbl 13
MeHo Bud - CKpbimb MOXHO HaxaTb HY>XHYH KHOMKY Ha naHenu CKpbime.

22. B ananore HacTtpowku ynpasaeHuns nsobpaxenunem (Cepsuc - Napamempei... -
Cucmema - Pedakmop modesieli - ¥YnpaesieHue u3obpaxeHuemM) NOABNAACH OMLMA
Ucnonezoeame moseko OpenGL. Ecnv oHa BK/IOUEHa, TO A1 OTPUCOBKM MOLENN
MCMosb3yeTca ToNbKO cpeactBo OpenGL, a ecan BoikarodeHa — 10 OpenGL n GDI. o
YMOJIUaHUIO Onuue OTKIroUeHa. BkatoueHne onuun Mcnosezoeame mosibko OpenGL
pekoMeHAyeTCsa AN yCTpaHeHua AedekToB 13obpaxeHns mogenv npu pabote B
onepaumoHHon cucteme Windows Vista ¢ MCNONb30BaHWEM LIBETOBOM CXEMBI
"Windows Aero".

23. [JopaboTaH daHTOM, OTOOpaxatoLMNCA Ha SKPaHe BO BPeMS CO3aHNA U
PeAaKTMPOBaHNA INEMEHTa: K KapKacHbIM JIMHWAM daHTOMa A06aBneHO
nonynpo3payHoe NoayTOHOBOe n3obpaxeHne byayLuero anemeHTa. Liset paHToMa
MOXHO HaCTPOUTb B AWasore, Bbi3biBaeMoM koMaHaow Cepauc - [Napamempei... -
Cucmema - Pedakmop modesieli - PeGakmuposaHue, C NOMOLLbO KHOMKW @aHmom
onepayuu...

24. Tenepb Nocsie BbI30Ba KOMaHAb! 40OABAEHNS KOMMOHEHTa B COOPKY YMOYaTENbHbIN
TMN darina B Ananore oTKpbITUS Gaina — aetann n céopku (*.a3d n *m3d). PaHee no
YMOJIYaHWIO NpeAnonaranace BCTaBka Aetanu (. m3d).

25. [lopaboTaHbl KOMaHAbl CO34aHMA MaCCMBOB 3IEMEHTOB: TEMEPb NEMEHTbI ANS
KOMUPOBaHMA MOXHO YyKa3blBaTb He TOIbKO B [lepeBe, HO 1 B OKHE MOAENW.

padpurueckme AOKYMEHTDI

1. MNoasunacb KOMaHAa My/bmuauHUA, NpefHa3HauYeHHaa 414 CO34aHNA
MYAbTUANHUN — reOMEeTPUYECKOro 06beKTa, COCTOALLLENO U3 HECKONBbKUX TNHWUI,
SKBUANCTAHTHbIX K 6330BOW IMHMK. B KauecTBe 6a30BOW NIMHMM MOXHO yKa3aTb
CYLLLECTBYFOLLMI KOHTYP VAN APYTYIO MYAbTUANHUIO, MOXHO Takxe co34aTb 6a30ByHO
JIVHWIO M3 OTPE3KOB M Ayr BO BPEMSA BbINONHEHMA KOMaHAbl. JOCTynHbl pa3anyHble
BapWaHTbl OrpaHnymTeNert MyabTUIVHUN U Pa3aenvTenein ee cermeHToB. JInHun B
MYABTUANHUM MOTYT UMETb Pa3INUHbIe CTUAM 1 pacnonaratbCa Ha AtobbIX
PacCTOAHMAX OT Ha30BOW AMHWK. [TapaMeTpbl MyAbTUANHUN MOXHO COXPaHUTb AJA
nocNeAyroLLero NCNOb30BaHWA, 3anmcas B Galin WwabnoHa MyabTUANHUM.

OcCHOBHOE Ha3HauyeHWe MyNbTUANHUN — M306paxeHme TPyHONPOBOAOB, CTEH, MEPEropPOLOK,
OrPaxXAEHNIA U APYrX NPOTAXKEHHbBIX OOBEKTOB CO CNOXHbBIM KOHTYPOM 13 HECKONBKNX IMHUINA.

2. TloABmnacb BO3IMOXHOCTb CO34aHMA TMNepPCCbINOK Ha OObeKTbI TEKYLLEro AOKYMEHTa,
BHeLWHMe dannbl, BeEH-CTpaHMLbI, agpeca 3NeKTPOHHOM NouThl. [Mnepccbiika
fobaBnseTca K 06beKTy JOKyMEHTa B KauecTBe O4HOro 13 CBOUCTB. [na co3zaHmsa
rMNepccbINKK CAYy>XUT KomMaHaa Bcmaska - Funepccolika.

Mpn aBTOMATMYECKOM CO34aHWUMN BUAOB B pe3yabTaTe CO34aHNsa 0603HaYeHmsa NMHUN pa3pesa,

CTpesikn B3rndaga U BbIHOCHOIo anemMeHTa aBToOMaTnU4eCkKn CO34aroTCAa TMnepCCbiakn: K
0603HaveHno ,£I,O6aBﬂﬂeTCﬂ rmnepccbl/ika Ha B4, a K BUA4y — TUnepccol/ika Ha ob03HaveHme.

OTKNHOUMTL aBTOMATUYECKOE CO3JaHme TMNepcChINOK, a Takke HaCTPOUTb NapamMeTpbl
oTObBpaXKeHMs TMNepPCCbINOK B AOKYMEHTaX MOXHO B AMasore, BbI3biIBAEMOM KOMaHZOM
Cepsuc - lNapamempei... - Cucmema - Obujue - [unepcceliku.
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3. B meHto Pedakmop nossunack komanaa Obpeska, No3BONArOLLLaA CKPbITh YacTy
PacTPOBOro N306paxeHns, HaxoAALLMECA 3a NpeAenaMu 3aMKHYTOro KOHTypa.
KoHTyp — rpaHunLy 0bpe3ky MOXHO CO34aTb 3apaHee WA BO BPeMS BbIMOAHEHWS
KOMaHZbl. [NepekntoueHne Mexay NoaHbIM 1 YaCTUUYHBIM OTOBPaXKeHNEM PUCYHKa
BO3MOXHO Kak MpW BbINOJHEHUW UAN PefakTUPOBaHUM 0Ope3Ku, Tak 1 Npwu
peAakTMpOoBaHNW NapaMeTpPOB BCTaBAEHHOTO PUCYHKa.

4. T[losBUANCb HOBblE KOMaH/bl reOMeTPNYECKOTO KaJibKyaATOpa ANA 3a4aHnA
MONOXEHNA TOYKN:

— Ha nepece4eHuu npodosxeHuli Kpusbix,
— BbiposHsme no dsym moukam,

- Ha paccmosHuu om mouyku,

— Ha paccmosHusax om 08yx Kpusbix.

Bbizos KOMaHA reOMeTpn4yecKoro KajibkyAatopa And 3a4aHnAa NoJIOXKeHNA TOYKK TeEMNEPb
BO3MOXEH N3 KOHTEKCTHOIO MEHKO B OKHE AOKYMEHTa (aHanorquo I'Ipl/IBFI3KaM).

5. B komaHae 3anuska ans BCeX TUMOB 3a/MBKKN, KDOME OLHOTOHHOW, MOABMAAChH
BO3MOXHOCTb 33/jaHNA MPOMEXYTOYHbIX LIBETOB M YPOBHEW Mpo3payHOCTU. [nanor
AOMONHUTENIbHOW HaCTPOWMKM 3a7MBKM BbI3bIBAE€TCA KHOMKOW PacuiupeHHoe
ynpaeJieHue ygemom U nNpo3pavHocmeto Ha [aHenn CBOMUCTB.

6. YcoBeplUEHCTBOBaHbI HACTPOWKa NapaMeTPUUECKOro pPexXmnmMa 1 ynpasaeHue M: B
AManore HaCTPOVKM NapameTpu3aumm Tenepb MO YMOAYAHMIO BKAFOUEHO
accoLmmpoBaHme Bcex OOBEKTOB M NapaMeTpm3aLms Bcex NpuBA30K 1 gobasneHa
onums 3anpemume 8ce, KOTopas CNY>XWUT AN BKAKOUEHMSA N OTKIKOUEHNA
MmapamMeTpUUecKoro pexmnma 6e3 nameHeHusa ero Hactporiku. Mpu pabote ¢
AOKYMEHTOM MOXHO BK/IHOUaTb M OTKNHOUATh MapaMeTpUUeckuii pexmmM, He
obpallanch K Ananory — C NoMoLLbto KHoMku MMapamempudeckuli pexum Ha naHenu
Tekywee cocmosiHue.

KHonka Mapamempudeckuli pexum fOCTyrMHa Takxke npu paboTe C 3CKM3aMmn TPEXMEPHbIX
3/1eMEHTOB.

7.  [JopaboTaHbl mepekpecTHble CCbIIKM.
—  VICTOYHWMKOM CCbINKM Tenepb MOXET ObITb MepeMeHHan TekyLLero AOKyMeHTa.
BO3MOXHO cO3aaHVe CCbIIKM Ha UMS, 3HaYEHNE UAN KOMMEHTaPUA NepemMeHHON.
— [pw co3paHn CCbIIKM Ha TEKCT 0BO3HaYeHNs, CoAep KaLlero HeCKOabKo NON0K
WAV HECKOIbKO CTPOK, TeNepb MOXHO YKa3aTb KOHKPETHYH MOKY UK CTPOKY.

8. Obo3HaueHme No3nLMK, CBA3aHHOE C 0ObEKTOM cneumdrKaLmMm, Tenepb MOXeT
BK/IFOYATb MPOU3BOJIbHbIN TEKCT MW NEPEKPECTHYHO CCbIKY (paHee Takoe
0603HaueHne MOrI0 COAePXKaTb TObKO HOMEP MO3MLMN).

9. [opaboTaH MexaHW3M CUHXPOHM3ALIMM MOAENN C OCHOBHOM HAAMMUCbIO
aCcCcoUMaTMBHOrO vepTexa. Tenepb, ecan TpebyeTcs CMHXPOHM3aLLMA TONbKO OCHOBHOM
HaZMuCK, a He BUAOB (Hanpumep, And AeTanun Hbin BeIbpaH Apyrov matepuan), To
nepeyYepkHyTOM OTODBPaXXaeTcs TONbKO OCHOBHAsA HaAMWCb. COOTBETCTBEHHO Npw
BbI30BE KOMaH/bl MEPECTPOEHNS MPONCXOANT TOAbKO OBHOBNEHME OCHOBHOWM
HaAMMUCK, HO He NepepmnCcoBKa BUAOB.

10. TMosiBMAACb BO3MOXHOCTb MCMONb30BaHNA B pa3Mepax 3aceyek C HakJIoOHOM BJIEBO.
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11. Tenepb BO BpeMs pesakTMpPOBaHNA BOJHNUCTOM AMHUN NPU MOMOLLM MbILK AOCTYMHA
XapakTepHas Touka ANA U3MEHEHWS aMnANTYAbl.

TekcToBbIV Npoueccop u paboTa ¢ Tabavuamm

1. Toauaacb BO3MOXHOCTb NPOBEPKN opdorpadum A4 TEKCTOB Ha aHIIMIKCKOM U
YKPanHCKOM f3blkax. YTobbl MpoBepka MOria OCyLWeCTBAATLCA, MPU YCTaHOBKE
KOMIMAC-3D HeobxoAMMO YCTaHOBUTb CI0OBapU A/1A 3TUX A3bIKOB. TeKCThI,
HabpaHHble Ha PYyCCKOM, aHIMNCKOM MM YKPAMHCKOM A3blKe, MOyYaroT Npu3Hak
3TOro A3blka. 19 MpoCMOTpa UAN CMEHbI TEKYLLLETO MPMU3HaKa A3blka CNy>XUT NoJse
A3bIK, oTOBpaxatoLeeca Ha NaHenn CBOWNCTB Npu BBOAE WM PeAaKTUPOBAHWUM TEKCTA.

2. PeannsoBaHa aBTOMaTMueckas MPOKpyTka AOKYMEHTa BO BpeMs NepemMeLleHuns
Kypcopa BHYTPU peaakTMpyemMomn TabauLbl UK TEKCTA Ha YepTexe.
3. YcoBeplUEeHCTBOBAH TEKCTOBbIN peAakTop.

- [obaBneHbl cnepyrolime KOMOUHALIMM KNaBULL ANS MepeMELLEHNA Kypcopa B
TeKCTe W yaaneHns TekcTa:

<Ctrl>+<cmpesnka enego> MNepemellieHne Kypcopa Ha O4HO C/I0BO BAEBO.

[Ana TabavLpl NPOV3BOANTCA NEPEMELLEHNE BHYTPM
AYEWKY, a 3aTeM — MEPEXOZ B MPEAbIAYLLYHO AYENKY.

<Ctrl>+<cmpeska MNepeMellieHne Kypcopa Ha OAHO C/I0BO BMPaBo

8npaso> [na Tabanupl NPOV3BOANTCSA NEPEMELLEHME BHYTPH
AYeNKY, a 3aTeM — MEPEXOS B CNEAYHOLLYHO AYENKY.

<Ctrl>+<cmpesnka sgepx> MepemelLeHne Kypcopa B Hayano Tekylero ab3aua;
eC/IM KypCop HaxoAuCs B Hauasle ab3aua, To —
nepeMmeLLeHne B Ha4yano npesbldyliero ab3aua.

<Ctrl>+<cmpenka gHU3> MNepemelLeHMe Kypcopa B Hayano CefyroLLero
abzaua.

3 HayanbHOW NO3MLMK NoCaeAHero ab3ala Kypcop
nepemeLLaeTcs B KOHel| 3TOro ab3aua.

<Ctrl>+<Home> MNepemelleHVe Kypcopa B Hayano nepBoro ab3ala
AOKYMEHTA WAV PeAaKTUPYEMOro TEeKCTa Ha YepTexe
<Ctrl>+<End> MNepemeLleHne Kypcopa B KOHeL, nocneaHero ab3ala
AOKYMEHTA WAV PeAaKTUPYEMOro TEeKCTa Ha YepTexe
<Ctrl>+<Del> YpaaneHve oAHOro cnoBa crnpasa OT Kypcopa
<Ctrl>+<Backspace > YjaneHve ofHOro CnoBa c/ieBa OT Kypcopa

- [obaBneHbl cneayroume cnocobbl BblAeNeHNs TekcTa:

- BblgeneHue npeanoxeHns: Wenyok nNo Hemy C Haxatom knasuwen <Ctrl>.

- BblaeneHne dparmeHTa TeKCTa: yCTaHOBKa Kypcopa B HayalbHYH MO3ULMIO U
LLIENYOK MbILLbIO B KOHEYHOW MO3ULNK C HaXaTol knasuwlen <Shift>.

— VI3mMeHeHwue rpaHnL, BbiAENeHWA: WeAYOK MbILbHO B HOBOM KOHEYHOW NO3MLMK C
HaxaTon knasuwen <Shift>.

- Bblaenenue tekcta no cnosam: < Ctrl>+<Shift>+<cmpeska anpago >,
<Ctrl>+<Shift>+<cmpenka 8neso>
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4. Tloasnnacb BO3IMOXHOCTb M3MEHEHWNS CTUAA TeKCTa, NapaMeTpoB WpudTa 1 ab3aua
Cpasy BO BCex Auelikax TabaunLpl, BblAeNEHHOM OTAENbHO MM BMECTe C OKPYXKaoLLMM
TEKCTOM.

5. CDOpMaTI/IpOBaHl/Ie CMMBOJIOB B CN10BE Ternepb BO3MOXHO be3 BblAeneHna 3Ttoro cJioBa:
AOCTaTO4YHO, YTOObI B HEM Haxo4naca Kypcop.

MmnopTt n skcnopt
1. YcoepueHctBoBaH MMNOPT AokymeHToB popmatos DXF n DWG B KOMIAC-3D.

- [osABunnacb BO3MOXHOCTb MMMOPTa 0Ope3aHHbIX PUCYHKOB U FPAAVNEHTHbIX
3a/IMBOK.

- TosaBmnacb BO3MOXHOCTb UMMOPTa TPEXMEPHbIX Mozener 13 dopmatos DXF n
DWG. lMpwn HacTporike nMnopTa MOAEAN MOXHO 3a4aTb MaclTab, eanHNLbI
N3MEPEeHNS N BKIKOUUTL/OTKIHOUNTD CLUMBKY MOBEPXHOCTEN.

YT06bl MpOUYMTaTL TPEXMEPHYHO MOAENb, 3anNnCcaHHyto B dane dopmata DXF nam DWG,
HeobHXOAMMO B AManore oTkpbITMA Gaina BbibpaTbh BapnaHT Yumame e Modess. (BTopoi
BapuaHT — HYumame 8 epagpuyeckuli OokyMeHm, OH COOTBETCTBYET NMpPeXHeMyY
dyHKLUMOHaNy.)

- TosBunacb BO3MOXHOCTb Bbibopa cnocoba UTeHUs MynbTUAUHUK: B BUAE
MakpoobbeKkTa UAn B BUAE MYNbTUANHWUW. DTa HaCTPOMKa NPOM3BOAMTCA B Tabanue
COOTBETCTBMA OOBEKTOB Ha Bknaake Ceolicmea fnanora HacTpoOnKM MMMOpPTa.

- VI3meHunnca mexaHn3Mm npeobpa3oBaHmA TEKCTOB. Tenepb BMECTO BapuaHTa
nepekoaMpoBaHusa B Gainie *.tfn ana Kaxzaoro cMMBoaa UCXOAHOro WpudTa
3a4aeTca CMMBOA MAM Habop CMMBOOB 3ameHstoLwero TrueType-wpudTa, mbo
cneyzHak KOMIMAC. ®aiin *.tfn gonxeH 6bITb CO3aaH AN Kaxaoro wpudTa,
KOTOpPbIV NOANEXUT NpeobpazoBaHmto Npu nmnopte. Pannbl *.tfn LONXKHBI
HaxoanTbcs B nognanke TFN nanku, coaepxalent dain bubamorekn nmnopTa
dopmatos DWG 1 DXF (dwgdxflmp.rtw). B koMnnekT noctaBku BKAKOUEHbI Gaitbl
*tfn ans HeKOTOpPbIX LWPUETOB.
®aiin convtxt.tfn, KOTOPbLIN MCMONL30BANCA paHee Ans NpeobpaszoBaHMUA CMMBOIOB SHX-
LIJpl/ICI)TOB, MCKTHOYEH U3 KOMMANEeKTa NoCTaBKW.

2. YcoBepuleHcTBOBaH 3kcnopT gokyMeHToB KOMIAC-3D B ¢opmatbl DXF 1 DWG B

KOMIMAC-3D.

— [loABmaacb BO3IMOXHOCTb 3KCMNopTa rpadmeHTHbIX 3aMBOK.

- TosaBmnacb BO3MOXHOCTb yka3aHusa cnocoba 3anmcu ToYek: B BUAE TOUEK NN B
BMAE MaKpPOOOBEKTOB. 3Ta HAaCTPOWMKa MPOMN3BOAMTCA C MOMOLLBIO FPyMMibl
BapunaHToB [lepedasame mouyku Ha Bknazke Cgolicmea fvanora HaCTPOMKM
3Kcnopra.

3. [loamnacb BO3IMOXHOCTb Mepesaun LBETOB rpaHer MOAENV NPy UMNopTe
fokymeHTOB popmaToB SAT, STEP, IGES, XT v akcnopte B 311 popmartbl.

4. [loasnnacb BO3IMOXHOCTb 3anmcK mogenein cbopok B ¢opmart STL.
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MpuknagHble 6M6ANOTEKN
1. B 6ubanoteky KOMIMAC-Makpo nobaBneHbl BOIMOXHOCTM 3aMMCK MaKpOCOB A

CO34aHMA CesyroLLMX OOBbEKTOB:

— O603Ha4veHua ana MCr:

- BbIHOCHas HaANWCb K MHOrOC/NIOMHbBIM KOHCTPYKLIMAM,

- KpyroBas koopAnHaLMOHHas OCb,

— Howmep y3na,

- Mapka,

- TpsamMas KoopAMHaALMOHHAsA OCb,

- QurypHasa ckobka,

- Jlncrosoe Teno.

[opaboTtaHa bubanoteka Mamepuanel u CopmameHmeI.

2.1. ObLme ycoBepLUEHCTBOBaHNSA

— YckopeHa 3arpy3ka bubamotekm.

= Yr106bl yNpOCTUTL 3aN0OAHEHNe Ha3bl AaHHbIX 61bANOTEKN, pa3paboTaHbl MacTepa,
obecneunBaroLLMe NOLWAroBOe BbIMONHEHME CAEAYHOLLMX ONepaLLmii:

— CO3/aHVe HOBbIX MaTepWanoB, JOKYMEHTOB, COPTAMEHTOB, CBONCTB, KOHTEKCTOB,
obpaboTok 1 popm;

— Ha3HauyeHwe CBOWCTB.

- [ob6aBneHa Bknaska CopmameHmel, cofepKaLlas CrmMcoK MCMonb3yeMbiX
COPTaMEHTOB.

- VI3meHeH Bua oTobpaxeHua JOKyMEHTOB bnbanotekn Ha Bknaake JokymeHmel
cneaytowmm obpasom:

— [lepeBO LOKYMEHTOB COAEPXMUT TpW KOpHeBble rpynnbl: JokyMeHmes! Ha
mamepuan, ZlokyMeHmMeol Ha copmameHmel, ZJokyMeHmel Ha mexHu4Yeckue
yanosus,

— BHYTPW KOPHEBbIX rpynn cpeacTBammn 61baMOTEKM MOTYT ObiTb CO3AaHbI
MOJIb30BaTeNIbCKME PYNMbl LOKYMEHTOB,

- B otobpaxkaeMoM nmeHu obbekTa COAEPXXNTCA Kak 0DO3HaYeHMe, TaK U
HaMMeHOBaHMe LOKyMeHTa.

- [lobaBneHa BO3IMOXHOCTb COPTUPOBKM 0603HAUEHMI IK3eMMNIAPOB COPTaMeEHTa Ha
Bknagke CopmameHm. COpTMPOBKaA BbIMOJHAETCA MO 3HAYEHNAM MONEN
0603HaueHus. [opAaLOK COPTUPOBKM MOXET ObITb HACTPOEH CAeAYHLLMMU
cnocobamu:
= Mo wabsoHy - ouepeHOCTb MONEN ANA COPTUPOBKMN ONPeAEenaeTca nx

nonoxeHneMm B WabnoHe 06o3HauveHNs,

— Onpedesisemcs no/ib3o8amesieM - O4YepPeLHOCTb MONEN AN COPTUPOBKM MOXET
ObITb Ha3HaUYeHa NMoJIb30BaTEIEM.

LJonoaHNTENbHBIM YCI0OBMEM COPTUPOBKU ABAAETCA CTATyC NPUMEHAEMOCTIN SK3eMnaapa
copTaMeHTa.

— [JlobaBneHa BO3MOXHOCTb Ha3Ha4aTb CBOMCTBA 0ObekTam bMbanoTekn T1na
CopmameHm.
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- [lobaBneH HOBbIV TN CBOWCTBa MaTepunanoB — Ljgem. OTaenbHbIM rpynnam
MaTepunanos B H6ase faHHbIX 6MBAMOTEKM 3TO CBOMCTBO Ha3Ha4eHO.

- [lobaBneHa BO3MOXHOCTb OTODPaxXEHMA CTaTyca NMPUMEHAEMOCTU MaTepuanoB
HenocpeacTBeHHO B [lepeBe 06bekTOB Ha Bkiagkax Mamepuans, CopmameHmei,
Obpabomku, @opmel, JlokymeHmeol. O603HaUYeHNA MPUMEHAEMBIX U
HenprMeHAeMbIX MaTePManoB OTOBpPaxaroTcA WPNPTOM pa3Horo LBeTa. Beibop
LiBETOB BbIMNONHAETCA Ha BKnaake LUpugdmer aranora, Bbi3bIBAEMOro KOMaHA0wM
Cepsuc - Hacmpolka. [1o ymonyaHuto Ha Bknazke Mamepuasel npymeHsaemble
MaTepmranbl 0TOBpPaXaroTCA YePHbIM LIBETOM, HEMPUMEHSAEMbIE — CEPbIM.

- [lo6aBneHa BO3IMOXHOCTb MPOCMOTPA TEKCTOB AOKYMEHTOB M3 CUCTEMBI
HOPMaTMBHO-TEXHMYECKOW AOKyMeHTauun TexHopma/MiHmpalok 3.1.15. JaHHas
CUCTEMA COAEPXMT AOKYMeHTbl focctaHaapTa PO. Eciv Ha komnbroTepe
ycTaHoB/ieHa cuctema TexHopma/MHmpallok 3.1.15, To nonb3oBaTens MOXeT
NPOCMOTPETb TEKCTbI AOCTYMHbIX €My AOKYMEHTOB. 14 3Toro HeobxoAnmo Ha
Bkiaske JJokyMeHmMebl AnA BblAENEHHOTO JOKYMEHTa OTKPbITb KOHTEKCTHOE MEHHO U
BbI3BaTb KOMaHAy Omkpeimb e cucmeme TexHopma/MHmpallok.

- B cnpaBouHyto cuctemy fobasneH pasgen «leMOoHCTpaLmOHHbIe MaTepuanbi». B
HeM npeacTaBaeHbl BUAEOPOIVIKYM, MOKa3blBatOLLME OCHOBHbIE BO3MOXHOCTU
bnbanoTekm.

- B 6a3oByto nocTaBky BKAOYeH cnpaBoyHmk Ceolicmea nap Mamepuasnos.
CnNpaBOYHMK COLEPKUT CBEAEHMS O rpynne cBONCTB KoaghgpuyueHmesl mpeHus AN
BbIOpaHHOM Napbl MaTepuanos. Kpome Toro, moab30BaTeib MOXET CO3/aBaTh
CODBCTBEHHbIE CMPABOYHMKM AN XpaHeHusa nHbOopMaLmMm O CBOMCTBAX 414 Nap
MaTepuranos.

Y106bl BOCMONBH30BaTLCA BO3MOXHOCTAMM CMPAaBOYHMKAE, HEOOXOAMMO BbI3BaTh
komaHay MHcmpymeHmel - Ceolicmea nap Mamepuasioe.

— [obasneHo coictBo KosgpguyueHm mpeHusa Ana LUAVHAPNYECKNX COMPAXKEHWNI C
HaTArOM.

2.2. basa flaHHbIX MaTepranoB 1 COPTaMEHTOB

- ObLee KONMMYECTBO MaTepnanos coctasaset bonee 7450 HavMeHOBaHWI. B Tom
ymcne:

— 1290 oTeuyecTBEHHbIX MApPOK CTanen 1 CNAaBoB;

— 1214 3apybexxHbIx MapOK CTanel 1 CraaBoB;

— 145 mapok uyryHa;

— 725 MapOK LIBETHbIX METa/IIOB U CMJ1aBOB;

— 397 MapoK Macen 1 CMasok;

— 171 mapka NnakoB 1 Kpacok;

- 418 mapok niacTMmacg;

- 464 Mapku Knees;

- 1200 HaMeHOBaHWN CBAPOYHbIX MaTEPNANOB;

— 567 HaMeHOBaHMN NPOBOAOB M Kabenew.
- baza coaepxut 6onee 45 500 3k3emMNAPOB COPTAMEHTOB.
- [obaBneHbl CBOMCTBA:

- KoadduumeHT pacxoaa snektposa (414 100 HaMMeHOBaHWI 31eKTPOAOB)
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— KoadduumeHT Tpenmna ana LMANHAPUYECKNX CONPAXEHN C HATATOM (B
cnpaBoyHuk Ceolicmea nap Mamepuanos ins rpynnbl KoagguyueHmel
mpeHus)

— XnMunyeckmi coctas 1 GU3NKO-MexaHnyeckmne CBOMCTBA A1A BPOH3,
obpabaTbiBaeMbix gaBaeHMEM, 6€3010BAHHbIX ANTENHBIX BPOH3, NaTyHew
NINTEVHbBIX

- B rpynny Cmanu pobasnena nogrpynna Cmanu mapmeHcumHo-cmaperoujue (47

HavMEHOBaHWI C XMMNYECKUM COCTaBOM U GU3MKO-MEXaHUYECKMMM CBOMNCTBAMN).

- B pa3aen Mamepuanel pasHble fobasnena rpynna Fpagpumossie
aHmMug@puKyuoHHsle mamepuasel (13 HavMeHOBaHWM C GU3NYECKUMN 1 GU3NKO-

MeXaHM4YeCcKnMy CBOMCTBaMM)

2.3. B3anmogewcteume ¢ cuctemont KOMIMAC-3D
- JlobaBneHa BO3MOXHOCTb BbIbOpa MaTepmnanoB npu pabote co cOOpPKOW.
- [lobaBneHa BO3IMOXHOCTb BbibOpa MaTepmana Ans Tena.

— [loaBunnacb BO3MOXHOCTb BbIbOpa GOPMbI MPeACTaBaAEHMA AaHHbIX, KOTOPas
BbI3bIBaeTCA KOMaHAOM Belbpame Mamepuann..., N3 cneayroLimx BapuaHTOB:

- Cnucok nocnesHnx BblIbpaHHbIX MaTeprnanos,
— OCHOBHOE OKHO BubanoTeku,
— NO/Ab30BaTeNbCKUI KnaccudumkaTop V3bpaHHoe.

YT06bI BBINOHNTL HACTPOVIKY, HEOBXOAMMO Bbi3BaTb KOMaHAy cnctembl KOMIAC-3D
bubsuomeku - Mamepuansi - KoHgueypayusa 6ubsuomeku... 1 BbibpaTh Hy>HbIA
BapuaHT Ha Bknazke Beibop Mmamepuana nosBuBLLEroCs Ha 3kpaHe Ananora
KoHguzypayus 6ubnuomeku.

2.4. Tonck
- YckopeHa pabota moayna lNouck.
- [obaBneHa BO3MOXHOCTb OCTAHOBKM MpoLiecca nomcka.

- [ob6aBneHa BO3MOXHOCTb «ObICTPOro» Noncka 06bekToB bnubanoTekn. boicTpbil
nouck obecneynBaeT NO3NLMOHMPOBaHME Ha 0ObekTe, HaMEeHOBaHMe KOTOPOro
COLEPXKMUT UM HAUMHAETCA C 3alaHHOWN CTPOKW. [apaMeTpbl MOWCKa 3a4at0TCa Ha
MaHenn 6bicTporo nowmcka. Mo ymonyaHuto otobpaxeHne 3Ta NaHeNn BbIKNHOYEHO.
UTO6bI BK/IKOUNTL MaHeNb, HEOBXOAMMO BbI3BaTb KOMaHAy Bud - laHess 6bicmpoz2o
noucka. bbICTpbIi MOMCK MOXET ObITb BbIMOAHEH Ha Bkaazkax [MaHenn Bbibopa
Mamepuanel, CopmameHmel, Obpabomku, @opmel, [lokymeHmel, BHewHul
Kkaaccugbukamop v B Ananorax paboTbl CO CBOMCTBAMM U KOHTEKCTAMMU.

- ,ﬂ,06an|eHa BO3MOXXHOCTb NMOWMCKa Hap MaTepnaaoB MO 3HAYEHNHO CBOWCTBa.
Pe3yanaT NoncCkKa BblAa€TCA B BNAE CMCKa rNnap Matepranos.

Otnanumnsa sepcum 10 SP2 ot Bepcun 10 SP1

BHumaHue! ®ainbl, cosgaHHble nam coxpaHeHHble B KOMITAC-3D V10 SP2, byaet
HEeBO3MOXHO OTKpbITe B KOMITAC-3D V10.
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MpuknagHble 6M6ANOTEKN

[JopaboTtaHa 6bubanoteka bubauomeka koHeepmopos daHHbix eCAD - KOMIIAC (ecad.rtw):

- [loABunnacb BO3MOXHOCTb COXPaHATb Ha AMNCKE MPOMEXYTOUHYHO TabaunLy
TEKCTOBOrO KOHBEPTOpPa A4 NocaeayroLLein paboTbl.

- [losABunnacb BO3MOXHOCTb peAakTMpPOBaTh TPEXMEPHYH MOAENb NAaThbl,
noayyeHHyto yepes IDF-bopmaThbl, 3aMeHAA YCNOBHblE MOAENN KOMMOHEHTOB Ha
peanncTUYHble.

- [losABunnacb BO3MOXHOCTb PacCUMTbIBaTb MAcCy MaaTbl C KOMMNOHEHTaMMU.

- [JononHeHa CnpaBoyHada cuctema.

Otanumna sepcum 10 SP1 ot Bepcun 10

BHuMaHue! ®ainbl, cozgaHHble nam coxparHeHHble B KOMIMTAC-3D V10 SP1, 6yaet
HEBO3MOXHO OTKpbITb B KOMITAC-3D V10.

Cneundpukauymns

[opaboTaH MexaHn3M paboTbl C rpynnoBbIMK CeLmdUKaLUAMN:

- [losBunacb BO3MOXHOCTb peAakTMpPOBaHWA HOMEPOB UCMONHEHWIA MO ABOMHOMY
LWenyKky mbiww. [ina Bo3BpaTa K ymoaYaTeNbHbIM HOMEPaM UCMONHEHW
HeobxoAMMO YAaNNTb HOMEpPA, BBEAEHHbIE BPYUHYHO.

- [lpw BBOZE KONMYECTB Ha UCMOAHEHWNE HOMEP TEKYLLErO MCMOAHEHWA
oTobpaxaetca B CTpoke COObLEeHNN.

MpuknagHbie 6UbANOTEKM

B Cucmeme pacnosHasaHus 3D-modeneli (featureKompas.rtw) nossunacb BO3MOXHOCTb
YaCTMUYHOrO pacrno3HaBaHWA AeTann. B pesyabTaTe yacTUUHOroO pacno3HaBaHus B [epese
AeTann oTobpakatoTCs pacno3HaHHble 31EMEHTbI U OCTaBLIAsACA HePaCNO3HAaHHOM YacTb
nAetanm (B Buae "Onepaumn 6e3 nctopumn').

Otnanumnsa sepcum 10 ot Bepcum 9 SP1

Obuwee
1. PeanusoBaHa nosaepxka craHgapta tOHukoa. FOHMKoa — 3TO0 cTaHAapT

KOAMPOBaHMA CMMBOJIOB, MO3BONAOWMIA MPEACTaBUTb 3HAKM MPAKTUYECKN BCEX
MUCbMEHHbIX A3bIKOB.
2. PacwupeHbl BO3MOXHOCTW HAaCTPOViKM BUAa npuaoxenns. B ananore Bud

NpUSIoXeHUS NOABUINCS:

— cnuncok Lygemosas cxema, no3BONAIOLLMIA BbIOPATh LIBETOBYHO CXEMY AJ1A
nHtepderica KOMIMAC-3D,

— onuwua PacwupeHHslie ecnisiearouyue noockasku, No3sonatoLlas 406aBaAaTb BO
BCM/IbIBAOLLLYO MOACKA3Ky Ha 31EMEHTE ero onvcaHune, otobpaxatoLleecs B
CTpoke coobLeHni.
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3. PacwmpeHbl BO3MOXHOCTN HacTporkn MeHeaxepa bubanotek. MNpwu
NepBOHaYabHOM HamMoJIHEHNN 1 OBHOBIEHMN MeHeaxXepa Tenepb MOXHO
MCNONb30BaTb HECKOALKO darnoB *.[ms. [1oABMANCE HOBblE KOMaHZAbl YpaBaeHMs
cogepxnmbiM MeHeaxepa bubamnorek:

- Ob6Hosumb MeHedxep bubauomek, No3sonstoLLan A06aBUTb B MeHexep
6nbnanoteku, ykasaHHble B darnax *Ims, v yaanuts n3 MeHegxepa bubavnoteku,
Painnbl KOTOPbIX OTCYTCTBYHOT MO 3aZaHHbIM ANA HUX NYTAM; KOMaHAa AOCTyMHa B
MeHro Cepsuc 1 B KOHTEKCTHOM MeH0 MeHezxepa bubanorex.

- O4ucmume MeHedxep bubnuomek, Nno3BonsAoWasn yaannte n3 MeHeaxepa Bce
6nbanoTekn, KpoMe MOAKAOUEHHBIX HA MOMEHT BbI30Ba KOMaHZbl; KOMaHAa
AOCTYMHa B KOHTEKCTHOM MeH0 MeHeaxepa brnbanoTex.

4. T[lpekpalleHa noaaepxka cnefyrowmx GopmMaTos:
- KOMMAC-CumBonbHbIn dopmat KSF (*.ksf),
- Vectory 4.x (*vcd),
- Vectory 5x (*.vcb),
- KOMIAC-Bektop lNpo (*.cv4),
- KOMMAC-Yeptexu 4.x (*.cad),
- KOMMAC-®parmeHTbl 4.x (*frg).

TpexmepHoe moaenMpoBaHume

1. Tpwu pabote c Mogensmm c6opok (*.a3d) Tenepb MOXHO BbIMOAHATL Te Xe onepaLuu,
YTO M Npu paboTe ¢ MoAenbro AeTanun: JobaBneHVe/yaaneHe MaTepmana, CosaHne
dacok, ckpyrneHnin, pebep xectkoctu 1 T.0. (MIckatoueHme coCTaBaaroT onepaumm
CO3/aHVA IMCTOBOTO Tesa U IMCTOBbIX 31EMEHTOB.) Taknm 0H6pa3om, NosBMAACh
BO3MOXHOCTb CO3/aHua B COOpKe Ten, MPUHAANEXALLNX CaMO COOPKe, a He KaKoMy-
NMbO 13 KOMNOHEHTOB. KHOMKM A1 BbI3OBa KOMaHAbl BbIMOJAHEHWS OnepaLuii
HaxoAATCs Ha NaHenn PedakmuposaHue cOopKu.

MNpw BBINONHEHUW ONepaunii yaaneHua Matepuana B COopke MOXHO yKa3aTb, Kakme 06bekTbl
AOJKHbI BXOAWNTL B obnactb NPUMEHEHNA onepaunmn: Tesa, KOMMNOHEHTbl NN U TeNa, A
KOMIMOHEHTbI.

B cbopke TakXe cTana AOCTyrnHa KOMaHZAa Yaio8Hoe usobpaxeHue pe3sbei.

2. [losBunack BO3MOXHOCTb MPOCTAaHOBKM Pa3MepoB 1 0603HaUEHWI B TPEXMEPHBIX
Mozensix. KHormku 419 BbI30Ba COOTBETCTBYHOLLMX KOMaHZ HaxOAATCSA Ha MaHesm
YcnosHele 0603Ha4YeHUs, KOTopas B CBA3M C 3TUM NepenMeHoBaHa B /eMeHmMbl
0QOpM/IeHUs.

Pa3Mepb| n O603Hal—IeHI/IF|, nMerumecd B Moaenn, MoryT ObITb nepeiaHbl B HEPTEX,
CoAepXKaLLmm acCoLMaTMBHbIE BUAbI STOW MOAENN.

Kaxaomy pa3mepy, CO34aHHOMY B MOAENN, aBTOMAaTUUECKV NPUCBAaVUBAETCA UMA NEPEMEHHON.
TN nepeMeHHble MOXXHO NCMNOJ/1b30BaTb B CUCTEME ypaBHeHvu7| Moaenn. N3meHATb 3HaueHna
pa3MepoB HeNb3s.

3. PaclwmpeHbl BO3MOXHOCTH YNpaBieHNs MacCO-LIEHTPOBOYHbIMM XapaKTePUCTUKAMM
MOZJENEWN.

- [lonb3oBaTeslb MOXET 33/jaTb 3HAUEHME MIOTHOCTM, MaCChl UM KOOPAMHAT LEHTPa
Macc MOAenn (3agaHHas Ans COopkM MAOTHOCTb U MaTepran CUMUTAOTCA
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OTHOCALLMMUCS K MOCTPOEHHbIM B Helt Tenam). MNpu BCcTaBke Moaenun B COOpKy B
KayecTBe KOMMOHEHTa 3TV MapameTpbl NepeaaroTca B COOPKY M MCMONb3YHOTCA BO
BPEMSA pacyeTa ee MacCo-LEeHTPOBOUHbIX XapakTepucTuk. [pn HeobxoaMMOoCTH BO
Bpems paboTbl CO COOPKOM MOXHO M3MeHUTb NapameTpbl MLX kKOMAoOHeHTa.
BeeseHHble 3HaueHWsa OyayT XxpaHUTbCA B COOpKe M MCMOIb30BaThCA MPU pacyeTe
ee MaCCo-LEeHTPOBOYHbIX XapaKTEPUCTUK.

,ELJ'IFI 3aflaHnA NAOTHOCTN MaTepuana, MaCCbl U KOOPAMHAT LLEeHTPa MacC Cay>XXNT BK1a4Ka
lNapamempsi MLX TlaHenn CBOWCTB Npu HAaCTPOMKe CBOMCTB MOAENN UM KOMMOHEHTa.

— 3ajaHHble BPYyYHYHO MW pacyeTHble napameTpbl MLX 3anuceiBatotca B daiin
mMozenn. Ecam napameTpbl pacCUmnTbIBAKOTCA, BOSMOXHO MX aBTOMATUYeCcKoe
0OHOB/IEHME (NepecyeT) Mpu COXPaHEHUU /WK MPU NEPECTPOEHNN MOLENN.
HacTpoika aBTomatnyeckoro nepecyeta MLX npon3ssoautca B ananore,
BbI3blBaeMoM komaHzon Cepsuc - NapameTpel... - Cuctema - Pepaktop Moaenei -
MLX.

4. [JlopaboTaHa komaHAa ToYka: NOSBMANCH HOBble CMOCOObI 3alaHMsA MONOXEHMA TOYUKU:
- [lepeHocoM omHocumesibHO obvekma,

- Ha nepeceyeruu d8yx 06bekmos,

- Ha kpusod,

- Ha nosepxHocmu,

- B yeHmpe obvexkma,

- [lpoekyueli mo4Yku Ha no8epxHOCMe.

Mexay NOCTPOEHHOW TOUKON 1 OOBEKTOM (0H6bekTaMK), ykasaHHbIM MPU MOCTPOEHMM,

dbopmMmMpyeTcsa accoumaTMBHan CBA3b.

5. Tpwu co3paHnm 1 peaakTMpoBaHUM TPEXMEPHOTO 31EMEHTa Ha 3kpaHe OTobpaXxkaroTcs
pa3mMepsbl, YNpPaBAsAoLL e reOMETPUEN 3CK13a 3TOrO 3nemMeHTa. MNoab3oBaTeNb MOXET
M3MEHATb 3HAUYEHNA PAa3MEPOB M NPUCBOEHHbIE M MMEHa NepeMeHHbIX. s 3Toro
HeOHXOAMMO ABaXAbl LLLEKHYTb Ha Pa3MEePHOMN HAAMNCH.

BknroueHme n oTkaroUeHme AOCTyMa K pa3Mepam 3CKn3a npomn3BoanTca ¢ MOMOLLbHO OnuUnn

[Noka3zsieams pasmepsl 3cku3d 8 0nNepayusx, HaxoAAWencs B Ananore HacTpPOWKM

OTOBpPaxeHMs pa3MepoB 1 0603HaUeHMI (ObIBLUWIA AMANOr HACTPONKKM OTOBpaxeHns

pa3MepoB B 3CKM3e; ANA ero Bbi30Ba CNyXuUT koMaHaa Cepsuc - lMapamempei... - Cucmema -

Pedakmop modesneli - Pasmepel u 0603Ha4eHus).

6. B komaHaax J/lomaHasa v CnaaliH Ha [NaHenn cneumansHOro ynpasaeHns nossmaach
kHonka MNocmpoumes mouky. OHa CyXWUT A9 Nepexosa B PexmnM NoCTPOeHNS
BEPLUMHbI KPVBOW, B KOTOPOM AOCTYMHbI BCE CNOCODbI 3a4aHMA MONOXEHNA TOUKM.

7. TosBnnacb BO3MOXHOCTb 3aaHus Habopa 06BEKTOB, YYACTBYHOLLMX B ONpPeAeneHnm
rabaputa mozenu. Ta HacTpOMKa NPOM3BOAMTCS B AMANOre, BbI3bIBAEMOM KOMaHA0M
Cepsuc - lNapamempei... - Cucmema - Pedakmop modesel - [abapum.

B conpsxeHMsx Tenepb MOryT y4acTBOBATb KOMMOHEHTbI-3K3EMMAPbI MaCCUBOB.
9. B meHto Bud npu pabote co cbopkamm gobasneHa koMmaHaa Ckpelme 8 KOMNOHEHMAX.

OHa nmeeT Takoe Xe NOAMEHHO, kak koMaHaa Ckpelmb, 1 MO3BONSET YNPaBAATh
oTObpaxeHneM BCMOMOraTe/ibHbIX OOBbEKTOB B KOMMOHEHTax COOPKM.

10. KomaHaa Jemane-3a2omoska Tenepb AOCTYMHa Kak A0 CO34aHNsA B MOAEN Tes, Tak U
nocne, 7.e. Tenepb B MOAEAb MOXHO BCTaBUTb HECKO/IbKO 3aroTOBOK.
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1. [dopabotaHa onepauma @acka: yny4dlleHbl anropntMel GopmmpoBaHma dackm, pabota
daHTOMa, AMarHoCTMKa KOPPEKTHOCTM MOCTPOEHMS.

padunueckme JOKYyMEHTHI

1. TosaBunack koMaHAa 3aaueka, NO3BONAKOLLAA CO34aBaTb OAHOLIBETHbIE 3a1MBKU U

rpagvieHTHbIe 3alMBKU CAeAyHOLLMX TUMOB:

- JluHeliHas,

- UunuHdpud4eckas,

- Yenosas,

— KoHuyeckas,

— PaduansHas,

- KeadpamHas,

KHonka 418 Bbi30Ba KOMaHZAbl 3a/UBKa HaxoAMTCA Ha NaHenv leomempus, 0bpasysa rpynny ¢
kKoMaHzAoW LLImpuxoeka. 3anviBka Kak CTU/b LUTPUXOBKIN UCKNOUEHa 13 KOMaHAb! Limpuxoeka.

2. B wmeHto Bcmaska nossunace KoMaHaa Bcmasume usobpaxeHue uz suda opy2020
yepmexa, NO3BOJIAOLLAA BCTaBUTb B TEKYLLMI YepTeX COAepPXMMOe BUAa LPYroro
yepTexa. Onumm co3gaHnsa BCTaBKM BMAA M NpUemMbl paboTbl C HEW B LIENOM Takmne Xe,
Kak 4N BCTaBKM QparMeHTa.

Awvanor ynpasneHus pparmeHTammn 3ameHeH MeHedxepoM 8cmasok 8udos U gopazmeHmMos.
[lns ero BbI30Ba Cy>XWT KOMaHAa MeHedxep ecmasok 8udos u gopazMeHmoes, HaxoALancs B
MeHto Pedakmop Ha MecTe KOMaHAbl YnpaeneHue gopazmeHmamu.

BcTaBkm BMAOB 1 dparMeHTOB oTobpaxatoTcs B [Jepee ueptexa. B [lepeBe nokasbiBatoTCs
HOMepa BCTaBOK M 1X ObLLEee KOAMUECTBO.

[lonb3oBaTeENb MOXET racuTb AU AeNaTb BUANMbIMKU CNOW BCTaBKKM BMAA, MCMOb3YyA
MeHedxep dokymeHma.

3. B meHto Pedakmop nosisunack kKomaHza YoauHume 0o bauxaliwez2o obvekma. OHa
NO3BONAET MPOLOIXKNUTE TEOMETPUYECKUIA MPUMUNTUB A0 BAMKANLLEN TOUKN
nepeceyeHus ¢ ApyrmMm 06bekTom. KHOMKa A1 BbI30Ba KOMaH/Abl HAXOAMTCA Ha
naHenv PedakmuposaHue, B OAHOM rpynne C KOMaHAOW BelposHamMb no 2paHuye.

4. [lepekOMMOHOBaHa 1 AOMOJHEHa HAaCTPOWMKa NapaMeTPOB aCCOLMATMBHBIX BUAOB.

YnpaBneHve nepesavent B aCCOLMATUBHBIA BUA Pa3MepoB 1 0603HaYeHMI U3 MOAen
NPOW3BOAUTCA NPW HACTPOWKe NapaMeTPOB B1Aa Ha HOBOW BKaaKe MaHenu CBOMCTB -
AnemeHmel ogpopMieHUSA. Ha 3Ty BKNaAKy NepeHeceH nepekatovatens oTobpaxkeHns pesbbbl ¢
Bknaakm Obvekmel. Ha Bknagke O6vekmer nossunace onumsa Omobpaxame ckpsimele
06bekmebl, NO3BONIAKOLLLAA NepeaBaTb B aCCOUMATUBHbIN BUA M30O6PaXKEHNIA CKPbITbIX TEN 1
MOBEPXHOCTEN.

COOTBETCTBYHOLLMM 06Pa30OM M3MEHEH AManor HaCTPOMKM NapaMeTpoB BUAA (Bbl3biBaEMbIiA
A4 Tekyllero yeptexa komaHzaon Cepsuc - lNapamempei - Tekyuwuli yepmex - lNapamempel
dokymMeHma - Bud, a ana HoBbix YepTexert Cepsuc - lNapamempel - Hogele 0oKyMeHmeI -
Ipagpuyeckue dokymeHmel - [Napamempsl dokyMeHma - Bud). Tenepb 3TOT AWaNOr COAEPXUT
Bknaaky Obbekmel, Ha KOTOPYHO NepeHeceHa rpynna lepedasaemsie 0b6bekmel C BKNaAKMN
lNapamempel, v BKNaZKy IneMeHmsl 0popMIeHUs, NO3BONAIOLLYIO YNPaBAATb Nepesadert B
BUA M3006paxeHuit pe3bbbl, pa3sMepoB M 0BO3HAYEHWI 13 MOAENN.
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YnpaBneHve oTobpaxeHEM B UepTexe pa3MepoB 1 0603HaYeHMI, NepesaHHbIX 13 MOAENN,
OCYLLECTBASAETCS C MOMOLLbI0 KOMaHAbl [Tokazame ckpsimele 0603HaqYeHus B MeHto Bud v
KOMaH/Abl CKprmb B KOHTEKCTHOM MEHHKO pa3Mepa nan ob03HaueHus.

5. TlosABmaacb BO3IMOXHOCTb BCTABKM CCbINIOK B AYENKM OCHOBHOW HaAMMCK YepTexa.
MNpw BCTaBke CCblNkKM B AYeiky «Macwtab» No yMOAYaHWUIO NpeanaraeTcsa co3jaHue
CCbIZIKM Ha MaclTab Buaa.

Ha Bknaake lNapamempel aanora HacCTPOVKM MapamMeTpoB BWAa NOABMAACH OMLMA

Co30asame ccbliky Ha Macwmab euda 8 0cHosHoU Hadnucu. Ecnn oHa BkAKOYeHa, TO
nocne TOro, Kak MNoAb30BaTeNb CO34aCT B YepTexe NepBbii BMA, B A4eiky «Macwtab»
OCHOBHOW HaanucK byaeT aBTOMaTUYECKM BCTaBAEHa CCblKa Ha MaclwiTab 3Toro BMAa.

6. B MeHedxepe dokyMeHmMa nosBunacb BO3MOXHOCTb KOMMPOBAHWSA CIOEB W Tpymn
CNoeB Mexay Buaamun. KonmpoBaHme NpoOmn3BOAMTCA NyTEM «MepeTackBaHWUA» CNOEB
M TPYNM MbIlWbHO M3 OAHOrO BMAA B APYroi. s KONMpoBaHMSA rpynnbl CI10eB
HeobX0AMMO yAepXMBaTh HaxaTon knasuwy <Ctrl>.
CoaepXMMOE UCXOAHbIX CNOEB UTHOPUPYETCSA, T.€. B pe3y/bTaTe KOMMPOBaHMA
NOAYYaroTCs NyCTble CAOU.

7. B komaHzax co3zaHma 06bekToB, TpebyroLmx BBosa paanyca (OkpyxHocme, [yea,
MHo20y20/1bHUK W ApYyre KOMaHZAbl) Ha [TaHean CBOMCTB NOABMAACh FPymnna
nepekntoyatenen MNapamemp. OHa NO3BONAET yKa3aTb, KaKOW MapameTp OKPY>XHOCTM
OyZeT BBEAEH - AMAMETP UAU paanyc.

8. lloaBmnacb BO3MOXHOCTb aBTOMaTNYeckoro ¢popmmposannsa nmeHn KOMIAC-
AOKYMEHTa Npu MepPBOM COXPaHeHUU. VIMsa MOXeT npeacTaBnATs cobon obo3HaueHme,
HanMMeHOBaHME AN KOMBUHALMKO 0B03HAUYEeHNS U HAMMEHOBaHWNS AOKYMEHTA.

BbI6Op BapraHTa MMEHOBaHWNA JOKYMEHTa NPOU3BOANTCA B AMANOTe, BbI3bIBAEMOM
komanzown Cepesuc - lMapamempel - Hogele dokyMeHmel - UMa ¢gbalina no yMon4aHuro.

9. B meHto MHCmpymeHmMebl nosBmnacb KOMaHAa BeiposHAMe pasmepHsie 1uHuu. OHa
MO3BONSIET BbIPaBHMBATb BAOb OAHOW MPAMOWN NapasnebHble pa3MepHble TNHUM
JMHENHbIX Pa3MePOB 1 BbIPaBHWBATb PAAMYCbl Pa3MEPHbIX MHWUIA YTI0BbIX Pa3MEpPOB.
[lns BbipaBHMBaAHMA HY>XHO YKa3aTb pa3mep-obpased,

10. TMosBunack BO3MOXHOCTb HAaNIOXEHWS CBA3EM N OrpaHUUEHWUI Ha CTPesIKM B3rasa U1
JVHUW pa3pe3a/cedenmns. Hanpumep, cTpeska B3rasa MOXeT ObiTb MapaniebHa
OTpe3KY, CErMEHTbI IMHNN pa3pe3a MOryT 6biTb BEPTUKANbHBIMW, FOPU3OHTaNbHBIMMU
WAV NepneHAnKYSPHbIMU Apyr apyry. [pu paboTe B NapaMeTpuyeckom pexmme
CBSI3W U OrPaHMYeHNs Ha CTPENKM B3rNa4a WU NMHUM pa3pe3a/cedenmns HakaablBaroTCs
aBTOMaTMYeCKu.

1. [JopabotaHbl komaHabl Ceolicmea v Konuposame ceoticmea: B okHe Cgolicmea ctann
[LOCTYMHbI ANA M3MEHEHWNS 1N KOMMPOBAHWA Takme CBOMCTBA 0ObekTOB, kak CmuJib
mekcma, Mapamempel wipugma (CO6CTBEHHO LIPUPT, BbICOTA, LiBET 1 T.M.) U
lNapamempeol ab3aya (Luar CTpOK, OTCTYNbl, BbIPAaBHUBAHWE U T.M.).

Komanaa Ceolicmea ctana AOCTyMHa B KOHTEKCTHOM MEHHO BbIAENEHHOrO 0bbekTa.

12. [opabotaHa komaHaa Jegpopmayus cogueoM: Tenepb C ee NOMOLLbIO MOXHO
CABUTaTb BAOb BbIHOCHBIX IMHUI Pa3MePHbIe IMHNWN NIMHENHBIX Pa3MepoB - 6e3
CMeLLEeHNA TOUeK NPUBA3KM pa3mMepa. [ns BbINOJHEHWA Takoro npeobpasoBaHna
HeobXxoAMMO, UTODbI B PaMKy BblAENEHMA KOMaHZAbl MOJHOCTLIO Nonana pasMepHas
NMHWA (HO He BeCb pa3mep).
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TekcToBbIM Npoueccop u paboTa ¢ Tabavuamm

1. TlNoasunacb kOMaHAa Bcmaeska - PucyHok, No3BONAIOLLAA BCTaBUTb B TEKCT UM
Tabamuy nsobpaxeHue n3 pactposoro darna ¢opmata BMP, GIF, JPEG, PNG, TIFF nan
TGA.

KHonka ans BbiI30Ba KOMaHAbl HAXOANTCA Ha MaHenn Bcmaska 8 mekcm.

2. [na obecneyeHns BO3IMOXHOCTU UCMOAb30BaHNA KOHNKOA-LWPUOTOB NOAHOCTBIO
nepepaboTaH Avanor Bbibopa CMMBOAA, NOABAAOLLMIACA MOCAE BbI30BA KOMaHZb!
Bcmaska - Cumson.

3. PacwmpeHbl BO3MOXHOCTM PaboTbl CO CTUAAMM TEKCTOB.

- Ha Bknagke @opmam NaHenn CBONCTB 1 Ha NaHenn PopmamuposaHue npv BBOAe
N pesakTMpoBaHua TekcTa AocTyneH cnncok Cmuse. OH COAEPXMT CMNCOK
CUCTEMHBIX CTUNEN TEKCTa U CTYXUT ANS CMeHbI Tekyllero ctmas. Ctpoka Jpyaol
CMUJTb... NO3BOAAET BbIOPaTh CTUAb M3 Habopa NN BHeLLHen 6ubanoTeku.

- Ecwm dopmatnpoBsaHme Tekcta, 0bOPMAEHHOTO KakMM-1MB0 CTUAEM, M3MEHEHO MO
CPaBHEHMIO C MapaMeTpaMu, XPaHALLMMUNCA B CTUAE, TO Nepes Ha3BaHMEM CTUNA B
cnmncke Cmusib oTobpaaeTca «3Be3404ka». YToObl BEpHYTb MapaMeTpbl TeKCTa K
CTUNEBBIM, CNesyeT BbibpaTbh Ha3BaHWe CTUAA U3 CINCKA UM HaxaTb KOMOMHALMIO
knasumw <Ctrl> + <Mpoben>.

4. s otobpaxeHns Ha3BaHWM WpWdTOB B cnvcke Lpugbm Tenepb ncnoab3yercs
HayepTaHWe CMMBOJIOB, ONpeseniemMoe COOTBETCTBYHOLLMMY LWpudTamn. VIKOHKa
TrueType-WpnPTOB HE NOKa3bIBAETCA.

5. Tpw nepexoe B pexXunM peaakTMpoBaHMa TEKCTOBOrO 06beKkTa UAKN TabaumLpl Mo
ABOMHOMY LLIeNYKY KypPCOp YCTaHaBAMBAETCA B MO3MLMIO, COOTBETCTBYHOLLYHO €ro
NONOXEHWIO B MOMEHT LLeNyKa (paHee Kypcop NeEPEXOAN B Ha4ano TeKCTOBOrO
06bEeKTa UM B NEPBYHO AUeliKy TabauLLbl).

6. YcoBeplueHcTBOBaHa paboTa ¢ Tabanuamu.
- [losBunacb BO3MOXHOCTb KOMMPOBaHUS AMana3oHa syeek.
- [pu nepemeLLeHN 1 KONNMPOBaHUK TabauLbl B rpadryeckoM AOKYMEHTE Ternepb

OTO6pa>KaI-OTCFI He TOJIbKO BMAMMbIE, HO N HEBNAUMbIE (BbIKﬂI-O‘-JeHHbIe) rpaHnLUbl
Ayeek.

MpeaBapuTeNbHbIN NPOCMOTP NMepes nevatbio

CTano BO3MOXHbIM COXPaHATb 1 3arpy>kaTtb JaHHbIe ANf pexrMa NpesBapuTesbHOro
NpPOCMOTPa — MMEHa AOKYMEHTOB, NMapaMeTpbl UX pa3MeLLeHNs Ha NoJe BbIBOAA, HACTPOMKM
napaMeTpOoB BbIBOZA, CBeAeHNs 00 yCTPOMCTBe BbiBOAA. [laHHble 3anuncbiBatoTCs B Ganbl
3a4aHuni Ha nevatb (*pjd).

3anuch 3aZlaHns Ha neyaTb NPOW3BOAMNTCA B PEXMME NpeaBapuUTeNbHOro npocMoTpa. s
3TOro CNyxuT komaHaa ®ann - CoxpaHuTb 3aAaHue Ha neyarb...

3arpyska 3asaHus BO3MOXHA Kak B pexvMe npesBapuTeNbHOrO NPOCMOTPa (C MOMOLLbHO
KOMaHZabl @alin - 3azpysume 3a0aHue Ha ne4ame...), Tak 1 B 0ObIYHOM pexmnme paboTsl (C
NOMOLLbIO KOMaHAbl @alin - 3adaHue Ha ne4ame - 3a2py3ume...).
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Cneundukauyms

MosBnnack BO3MOXHOCTb COXpaHeHus cneumdbunkaumm B dopmat Microsoft Excel ¢ nomoLLbro
KoMaHZabl @aiin - CoxpaHume Kax...

NmnopT n akcnopt
B nanky ..\Sys ao6asneHbl KOHMKOA-LWPUTBI:
- GOST_AU.shx,
- GOST_BU.shx.

N3meHeHne komnaekTa NOCTaBKuU
1. @annbl, coctasastowme komnaekt noctaBkn KOMITAC-3D V10, pa3aeneHbl Ha Tpu
YyacTu:

- basoBsas vactb komnnekra noctaskn KOMIMAC-3D V10 (cobctBeHHO daitnbi
cuctembl KOMIMAC-3D V10),

- MawwuHoctpoutenbHasa koHourypauma aia KOMIMAC-3D V10 (6ubanoteku ans
MaLLUMHOCTPOEHMA),

- CrpowutenbHas koHdurypauma ana KOMIMAC-3D V10 (6ubavotekn ans
CTPOUTENLCTBA).

YcTaHoBKa KOHGUrypaumii nponssoamtcs nocne ycraHokv KOMIAC-3D V10.

MNepeyHn 6MbanoTeK, COCTaBAAROLLMX MALUMHOCTPOUTENBHYHO U CTPOUTENBHYHO KOHOUIypaLmy,
npvBeseHsbl B dannax .\MCAD\ReadMe_MCAD.rtf n \NAEC\ReadMe_AEC.rtf COOTBETCTBEHHO.
HoBble BO3MOXHOCTU BUbanoTek ANA MalWWMHOCTPOEHUA N CTPOUTEIbCTBA ONMNCaHbl B

darnax .\MCAD\RelNotes_MCAD.rtf n .\NAEC\RelNotes_AEC.rtf cooTBETCTBEHHO.

2. W3mMeHeHMsa B KOMMNeKTe NOCTaBKM NPUKNAAHBIX OMOANOTEK AN NPOMBbILAEHHO-
CTPOUTENBHOrO NPOEKTUPOBaHMA onucaHbl B Gaine RelNotes_PSP.rtf.

3. B komnnexT noctaBku BKkArOUeHa brubamoTeka lposepka 4OKyMeHTa
(KompasChecker.rtw). bubanoteka npesHa3HayeHa Ana yNpPOLLEeHNs Noncka v
ncnpaeneHus B rpaduyeckmx KOMIMAC-aokymeHTax owmboK, CBA3aHHbIX C
pa3MeLLeHneM reoMeTpmnyeckmx 06beKTOB 1 Pa3MepOoB, a Takke OLWMboK
MPOCTaHOBKM 0603HaYeHMIM MO3NLMIA N MOAKIOUEHNA K HUM OOBEKTOB
cneynpurkaumm.

OtpenbHO onnaynBaemas AMLEH3UA ana pabotbl ¢ 6ubanotekoit He TpebyeTca.

4. B kOMNNeKT NocTaBkM BkAOYeHbl KOHMKOA-LWPNGTBI:

- GOST type AU (nms darina wpndta - GOST_AU.ttf),
- GOST type BU (ums darina wpndta - GOST_BU.ttf).

5. W3 komnnekTa nocTaBkm nckaroueHa bubiuomeka asmomamusayuu munoseix

npoekmoe (project.rtw).

MpuknagHaa 6ubanoreka KOMIMAC

3 MpuknadHol 6ubnuomeku KOMIAC nckntoueHa koMaHAa Bcmaska napamempuydeckozo
a/emeHma.
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Mpoumne npuknagHble 6UbANOTEKM
1. [JopabotaHa bubsuomeka Mmamepuasaos u copmameHmos (materials.exe).
1.1, YckopeHa 3arpy3ka bubamnotekm.
1.2. YBenmumnocb HanosHeHne 6a3bl MaTepuanos.
- B 6a3e coaepxutca 6bonee 6800 HavMeHOBaHW MaTepuanos, B TOM YMCAE:
— 1235 oTeyecTBEHHbIX MapPOK CTasein 1 CNAaBoB;
— 720 3apybexHbIX MapoK CTanew 1 CnaaBoB.;
— 145 mapok uyryHa;
— 596 MapoK LBETHbIX METAIIOB U CMJIABOB;
— 397 MapoK Macen n CMasok;
— 171 mapka NnakoB 1 Kpacok;
- 418 Mmapok naacTmacg;
- 464 mMapku knees;
— 1167 HaMMeHOBaHM CBaPOYHbIX MaTEPMANOB;
— 567 HaMeHOBaHMN NPOBOAOB M Kabenew.
- ba3a HacuuTbiBaeT 6onee 42000 3k3emMNAAPOB COPTAMEHTOB.
- [obaBneHbl CBOMCTBA:
— ysem B pa3zen Jlaku u Kpacku jna NonyyYeHna NoaHOro obo3HayeHums,
— HapyxHsil duamemp v N020HHAs macca B paszen llpoeoda u kabesu.
- [ob6aenen pasaen Cmanu penscossle.
1.3. JopaboTaH MexaHun3M nowvcka. Pe3yabTaTbl NOMCKa TeNepb MOXHO NPOCMOTPETH B
BUAE AepeBa UK B BUAE CIINCKA.

1.4. B CnpaBo4yHuMKe cknenBaeMbix MaTepunanos (MHcmpymeHmel - Ckieusaemele
Mamepuassl) NOABMNACE BO3MOXHOCTb MOAyYeHUsa MHGOPMaLMmM He TOIbKO O CAncKe
KNeeB A5 Napbl MaTePUanoB, HO 1 O CMIMCKE Nap MaTepuanos, 419 KOTOPbIX Ha3HaYeH
BbIOPAHHbIN KNeW.

1.5. [lobaBneHa HacTpoiika Beibop Mamepuana, no3sonatoLLan ykasate Gopmy AN
BbibOpa MaTepurana. 3T0 MOXET ObITb CMMCOK NOCNEAHNX BbIDPAHHbBIX MaTepranos,
OCHOBHOE OKHO CMpaBOYHMKa, MO0 NOAb30BATENBCKMIA KnaccudumkaTop M36paHHoe.
o yMONYaHWIO yCTaHOBAEHa BO3MOXHOCTb BblOOpa M3 ClMcKa MOCAEAHMX
BbIOpPaHHbIX MaTEPMAaNoB.

1.6. [JobaBneHa BO3MOXHOCTb BbIOOpa MaTepuanoB npu pabote co cbopkon. JTa
BO3MOXXHOCTb NMPeAyCMOTPeHa A5 CO34aHNSA PAa3NINUYHbBIX MCMONHEHNA COOPKMN.
Mo3BosiAeT B cOOpKe Ha3HauaTb MaTepuan A KOMAOHEHTOB-AeTanemn, OTANUHbIN OT
MaTepunana, ykasaHHoro B danne getanu.

2. B mento Cepsuc nobasneHa komaHzaa KoHeepmep eQuHUY U3MepeHUs, KOTopas
NO3BOJIAET OTKPbITb CMPABOYHUK eANHUL, n3MepeHna. CNpaBOYHMK Takke AaeT
BO3MOXHOCTb NepecyeTa 13 O4HON eANHULbI U3MEPEHNSA B APYTYHO.

3. [opabotaHa bubauomeka koHeepmopoe daHHbix eCAD - KOMIIAC (ecad.rtw): B
Texcmosom koH8epmope NosBMAaCb BO3MOXHOCTb UTeHma BOM-dainnos cuctembl
NPOoeKTUPOBaHMA n3genni anekTpoHHon TexHrkn — ALTIUM DESIGNER 6. BOM-dann
LOKeH BbITb MOAroToBAEH B dopmaTte TXT ¢ pasgenvtenamum "Tabynauma’.
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Omuau4us eepcuu 9 SPT1 om eepcuu 9

BHuMaHue! ®annbl, cosgaHHble nam coxpaHeHHble B KOMITAC-3D V9 SP1, byaeT HEBO3MOXHO
otkpbITb B KOMIMAC-3D V9.

paduueckne JOKyMeHTHI

1. TMosasunack komaHaa Ceolicmea, cnyxalasa Anqa Bbi3oBa okHa Ceolicmea. B 3Tom okHe
BO3MOXeH MPOCMOTP N M3MEHEHWNE CBOWCTB BblAENEHHbIX 06BbekToB. Hanpumep,
MOXHO OZJHOBPEMEHHO U3MEHWUTb PaAMYC BCEX BblAENEHHbIX OKPY>KHOCTEN.

KHonka ans Bbi3oBa komaHabl Ceolicmea Haxoantca Ha naHenn CmaHOapmHas.

2. TMoasunack komMaHaa Konuposame ceolicmea, No3BOAOLLANA MepeHecTn CBOMCTBA
BbIOpaHHOro obbekTa Ha Apyrne 0bbekTbl. [1ng NpoCcMOoTpa TeKYLLMX 3HaUEHWN
CBOWCTB BbIOpaHHOTO 06beKkTa 1 M3MeHeHWA Habopa KOMMPYEMbIX CBOUCTB CTYXUT
okHo Ceotlicmea.

KHonka ans Bbi3oBa koMaHAbl Konupogamse cgolicmea HaxoanTcs Ha naHenn CmaHoapmHas.

3. KomaHza PacwupeHHoe 8bidesieHue neperiMeHoBaHa B Beidesiume no ceolicmeam v
AopaboTaHa: NosABMAACk BO3MOXHOCTb PaboThl C pasMepammn 1 0603HaYeHnAMN (B
TOM Yncae Tekctamu, Tabanuamm, obosHadeHnamm ansa MCr).

4. [loaBnnacb BO3IMOXHOCTb aBTOMATUUECKOrO COXPaHEHNs Ha3BaHMM Tabany,
cneumdukaumm B arn TeKCToBbIX WabnoHoB. Ecan coxpaHeHme BKAKOYEHO, TO B
daine TekcToBbIX WabnoHoB popmumpyeTcs pasaen Cheyugukayus - HazsaHue
cneyugpukayuu Ha ucme 4yepmexa, B KOTOPbIV MOMELLatOTCA BBEAEHHbIE Ha3BaHWA.
B 3TOT ke pa3zen Tenepb BKAKOUAKOTCA TEKCTbI 06BEKTOB creLmduKaLmm - ¢
rpynnvpOBKOM MO pa3genam cneumdbukaumm (paHee COOTBETCTBYHOLLME pa3aensbl
pa3MeLLannCb Ha NEPBOM YPOBHE CMMCKA).

5. [opaboTtaH npouecc BKIHOUYEHNS dparMeHTa B MOb30BaTENbCKNI CTUb UHUN.
Tenepb Npu gob6aBAeHUN GparMeHTa yUnTbIBArOTCA MCMONb3yEMbIE B HEM CTUM
JVHWNA,

TpexmepHoe MoaenvpoBaHue

[lopaboTtaHa KoMaHZAa JIoMaHas: Tenepb Npu BKAKOUYEHNN OTODPaXeHNs BEPLUMH Ha dKpaHe
OTMEYaroTCA He TONbKO CKPYrIeHHbIe BEPLLMHBI TOMaHOW, HO M BCE OCTa/lbHble BEPLUWHDI, a
TaK>Xe KOHLeBble TOUKN CKPYTNEHWIA.

MmnopTt n skcnopt
1. TosaBmnack BO3MOXHOCTb 3kcnopta KOMIAC-aokymeHTOB B dopmaTbl Windows
Metafile (WMF) n Enhanced Metafile (EMF).
2. YcoBepueHcTBOBaH uMnopt darnos ¢opmaTtos DXF n DWG.
- B avanore otkpbitua ¢aninos 4oH6aBAeHO MeHH KHOMKKM OmKpeimb, KOMaHZAbI
KOTOPOro MO3BONAKOT BbIOPaTh BapMaHT MMMAOPTA yKa3aHHOro danna:
— Omkpbime - MNOPT 6e3 BbI30Ba AMaNora HaCTPOWKM NapamMeTpoB UMMNopTa (U,
COOTBETCTBEHHO, 6€3 M3MEeHEeHMA NapamMeTPOB MMMNOPTA);
— Omkpbime ¢ napamempamu... - IMNOPT C BbI3OBOM AManora HacTponkm
napameTpoB MMMOpPTa.
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- [lapameTpbl umnopTta darnos DXF n DWG, 3a4aHHble B COOTBETCTBYHOLLIMX
AManorax HaCTPOMKM, COXPaHAOTCA Mexay ceaHcamm pabotel KOMIMAC-3D.

- [losBumnacb BO3MOXHOCTb Npeobpa3oBaHmMs TEKCTOB, HabpaHHbIX WpndTamm *.SHX.
[peobpasoBaHve BKAOYAET 3aMeHy WprdTa, KOPPEKTUPOBKY BbICOTbI U Cy>XeHNA
CMMBOJIOB, @ TakXXe NepekoAMpoBKy. [apameTpbl Npeobpa3oBaHMA 3a4ar0TCa ANS
Kaxzoro wpudta *.SHX 1 xpaHatca B darine convixt.tfn noananku ..\Sys rnaBHoMm
nanku CUCTeMbl.

MpuknagHble 6GUbANOTEKM

1. [opabotaHa bubnnoteka Tpybonposodel 3D (Piping.rtw).

- [loasunacb kKoMaHaa Beibpame anemeHm. OHa NO3BOAAET BbIOUPaATh U BCTaBNATb
3N1E€MEHTbI B JOKYMEHT 13 3apaHee NMOAroTOBEHHbIX TMMOBbIX HAOOPOB.

- [opaboTaHbl KOMaHZAbl NOCTPOeHua Tpyb 1 komaHaa [lapamempel mpyobebi.
MoABmMnacb BOSMOXHOCTb 3a/aBaTb PasAnyC MOBOPOTOB TPYObl Yepes 3HaueHve ee
Hapy>XHoro anametpa. B komaHae lMNapamempel mpybesl NosBMNaCh BOIMOXHOCTb
pasfenbHOro ynpaBaeHns napameTpamu Tpybbl 1 paanycom ee MOBOPOTOB.

- B komaHze Mocmpoume mpy6onpogod nossmnnac BO3MOXHOCTb
aBTOMAaTMYECKOrO MOCTPOEHMA BPE30K B MeCTax BETBAEHWN TpaekTopui Tpyb.

- Yactb nocTpoeHnin B KOMaHAax Bpeska v Pasdeska nepeHeceHbl C TpaeKTopum
Tpyb HEMOCPEACTBEHHO B MOZEN TPYD, UTO 206aBUAO 31eMeHTaM-pe3yibTaTam
BbIMONHEHNA 3TVUX KOMaHA, yCTOMUYMBOCTU NpW NepecTpoeHmm Tpyo.

2. [opabotaHa bubanoteka Cucmema pacnosHasaHus 3D-modenel (FeatureKompas.riw).

— YnyJlleHbl anropmMTMbl pacno3HaBaHWA.

- [losBmnacb BO3IMOXHOCTb paboTbl CO cbOopKamMu, MMeOLLMMM NOACOOPKY.

- [oasunack BO3MOXHOCTb paboTsl ¢ NURBS-noBepxHocTamu. 310 no3sonset
ONpesenaTb CKPYrIeHVA B PACNO3HaBaeMbIX MOAENAX, YBEANUMBAA TEM CaMbIM UX
pa3Hoobpasue.

- WcnpaBneHbl 3ameyeHHble OLLINOKM.

3. B Bbubsuomeke nnaaHuposok yexos (Templet.rtw) nossraacb BO3MOXHOCTb COBMECTHOW
paboTbl ¢ YHUBEPCANIbHbIM MEXHO102UYECKUM CNpAd80YHUKOM.
4. [opabotaHa bubauomeka ompucosku niaHos 30aHuli u coopyxeHull (Arch.rtw).

- [loaBunacb BO3MOXHOCTb BbIbOpa NpmBA3KM HAa30BOW NNMHMM CTEHBI: K BEPHEN
rPaHun, K HUXHEWN rpaHn, nocepesvHe.

— [Mpw co3paHnM OKOHHOTO MpoemMa MOXHO BblbMpaTh BMJ, OCTEKNEHNA: OObIYHOE,
ABOWHOE 1 TPOEHHOE OCTeK/IEHME.

— Tenepb NoMeLLEHMA MOXHO CO34aBaTb, AaXe eCNn MCMONb3YOTCA ABEPHbIE
npoembl 6e3 Noporos (paHee ABepHble MPoeMbl 63 NMOPOroB He MO3BONAM
KOPPEKTHO cGOPMMPOBaTb MOMELLEHME).

- B cBa3u ¢ ucknrovennem OpaaHu3amopa npoekmoe 13 KoMraekTa nocraBku
M3MeHeH MHTepdenc KOMaHA: N30 BCex AManoroB ybpaHo nose Boibopa cnod AN
pasmMeLleHns obbekTa.

- WcnpasneHa owmrbka coxpaHeHNA HaCTPOeK KOOPANHALMOHHbIX CETOK OCEMN.
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5. B bubsuomeke npoekmuposaHus MemaniokoHcmpykyud KM (Metal.rtw)
pa3paboTaHbl ABe HOBble Ba3bl OOHLEKTOB:

- [lpokaT ancrosou ropaudekatanbii FTOCT 19903-74;
- [lpokaT anmcroBomn xonogHokaTaHbln OCT 19904-90.
6. [opabotaHa bubanoteka CmpoumesnsHele 31eMeHMbl U KOHCMPYKYUU.

— Pa3pabotaHbl ABe HOBble Ha3bl OOBEKTOB ANA CO3AaHMA YepTEXeN apMUPOBaHMA
Xene30beTOHHbIX KOHCTPYKLMIA:

— CraHzapTHble apMaTypHble CETKM 1 Kapkacbl No pekoMeHaaumam FOCT;
— CrepxHu apmatypHble CHul 2.03.01-84.

- [lo6aBneHbl HOBbIE N MCMPABAEHbI MMEIOLLMECH TPEXMEPHbIE MOAENM COOPHbIX
Xene3o0beTOHHbIX KOHCTPYKLMI U U34eNNI ANS KOPPeKTHOro GopMmpoBaHma
TPEXMEPHOWN MOZENN KOHCTPYKLMM Ha OCHOBE YepTexa.

7. [OopabotaHa bubsauomeka npoekmuposaHus cucmem 3/1ekmpoocseujeHusi: 30

(Lighting.rtw).

— [loaBunnacb BO3MOXHOCTb PacknaZky OCBETUTENbHbIX MPUOOPOB B MOMELLEHMSAX,
KOTOpble onpejeneHbl aBTomaTnyecku (bes 3aamekm).

- WcnpasneHbl Bce 0bHapy>XeHHble OLNOKM, MPUBOAMBLUME K HEKOPPEKTHbBIM
pacyeTam 1 k cbosm B pabote bBrubamnoteku.

8. Co3paaHbl HOBbIE 1 OTPeAAKTMPOBaHbI MMetoLmecs PykoBoacTBa no pabote
nonb30oBaTens ¢ NpuknagHeim bubanotekam ans MNCr. 3tm PykoBoacTBa
pa3mewatotcs B nanke ..\KOMPAS-3D V9\Libs\FloorPlan\UserGuides.

9. B dann Graphic.lcs pobaBaeHbl CTUAM IUHUIA, YaCTO UCMONb3yeMble NP
CTPOUTENIbHOM NPOEKTUPOBAHNMN:
— N2 100 CkpbITasa nMHMS,
- N2 101 ApmaTtypa avHenHas,
- N2 102 Apmatypa npon3Bo/ibHas,
- N2103 ApmaTtypHaa npoBOAOKa,
- N2 110 WTpnxoBka OTKOCa HaCbIMNW/BbIEMKW TPYHTa,
— N2 200-210 YrnoBble LUBbI,
- N2 300-301 KoHBewep poankosblin TOCT 21.112-87,
- N2 302-303 KoHBeviep tenexHbii F[OCT 21.112-87,
— N2 304 KoHgeriep BonoumabHbii TOCT 21.112-87.
10. OopabotaHa bubsuomeka koHeepmopoes daHHbix eCAD - KOMIIAC (ecad.rtw).
- YcoeplueHcTtBOBaHWA 3D-koH8epmopa:

- [loABnaacb BO3MOXHOCTb aBTOMATUYECKOro CO3AaHna KpenexHbix (MTG)
OTBEPCTWIA B MAaTe MO AaHHbIM, NepeaaBaeMbiM yepes IDF-dopmar;

— MNosBmnack BO3MOXHOCTb CAMOCTOATENLHOIO BbIOOPa NOAb30BATENEM €AMNHULLbI
N3MepPEHNA BbICOTbI KOMMOHeHTOB (MIL nnn MM) B npoLecce MoaenvpoBaHua
nnatbl. B npexHen Bepcnmn KoHBEpPTOpPa M3-3a ocobeHHocTer IDF-dopmarta
BbICOTbI KOMMOHeHTOB B Mogenn KOMITAC-3D nHoraa morav onpeaenatsca
HEKOPPEKTHO.
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- B Tekcmosom koHeepmope nosasuniacb BO3MOXHOCTb GOPMUPOBaHNA "BesomocTu
nokynHbIx n3genmin” (BN) Ha neuatHyto naaty. Beibop dopmbl BbIXOAHOTO
AokymeHTa ("TepeyeHb anemeHToB", "Cneundurkayma”, "BeLOMOCTb MOKYMHBIX
n34enni") NPONCXOAMNT B TOM Xe OKHE MPOMEXYTOYHOM TabauLbl, Y4TO 1 B
NPEeXHNX Bepcnax koHBepTopa. MNpwu Bbibope fokymeHTa "Bl B npoMeXyTouHOM
Tabavue noasaaroTca Hoble rpadbl ("Kon. Ha peryanposky", "Kon. B komnnekTbl"),
KOTOpble MOAb30BaTeb 3aN0AHAET BPy4YHYytO. B 6nanke Bl, dopmmpyemom B
KOMIAC-3D, cuctema aBTOMaTUUYECKM CYMMUPYET AaHHble Mo obLieMy

KOm4yecTBy KOMMNOHEHTOB.

1. B Bubnuomeky pedykmopos (reductor.rtw) n1o6aBneHbl 7 HOBbIX TUMOB
LIMANHAPUYECKMX PeayKTOPOB (ABYXCTyneHuaTbix Tvna 2L12 v TpexctyneHuatbix Tna
1LL3). VicnpaBaeHbl 3amMeYeHHble OWNOKN.

Otanumsa sBepcum 9 ot Bepcum 8 Plus

O6wume ycoBepLIeHCTBOBaHNSA

1. MNosABunnacb BO3MOXHOCTb HbICTPOro MOBTOPHONO BbI30Ba HEAABHO BbIMOAHEHHbIX
KOMaHA.
[ina BbI3OBa MOCnesHelr KOMaHAbl CNy>XnT KoMaHaa Pedakmop - [loemopume. B
KOHTEKCTHOM MEHHIO JOCTYMHbI TakKe HECKObKO MPEeAbIAYLLMX KOMAHA,
KonnuectBo 3aMOMMHaeMbIX KOMaHJ, yCTaHaBAMBAETCA B AManore HaCTPOMKM NOBTOPa
KOMaHA. [lns BbI3oBa Avanora cayxut komaHaa Cepsuc - lNapamempei... - Cucmema -
Obwue - lNloemop koMaHO.

2. TMoasunca GyHKLMOHaN, 0becneumBaroLLMI KOPPEKTHYHD KONNEKTUBHYHO paboTy C
KOMIMAC-gokymeHTamu. Tenepb Npu NOMbITKE OTKPbITUA darina, HefOCTYNMHOrO ANd
pefakTMPOBaHWA B AaHHbIM MOMEHT, Ha 3KpaHe MOABAAETCA AMANOr, B KOTOPOM
MOXHO BblOpaTb BapuaHT AeNCTBUA C 3TUM GaliIoM: OMKpbiMe O/ YMeEHUS,
OmKpeimb 0/11 YmeHus u yeedomMume, ko2oa ¢batin cmaHem 0ocmynHbIM Vv
ysedoMume, ko20a ¢oatin cmaHem 0oCmMynHbIM.

TakvM 06pa3omM, CUTyaLms COBMECTHOIO peAakTMpoBaHMa OAHOrO v Toro xe darina
nckarouaeTcs. B cBasm ¢ 3TMM 13 Ananora ycTaHOBKM NpaB A0CTyna K dalinam yaaneH
CIMCOK YposeHb docmyna kK omkpeimeiM ¢oatiiam 0oKyMeHmos. B 3tot amanor
AobaeneHa onuua Yeedomasime npu omkpeimuu ¢atinios, 0ocmynHuIX mos6ko 0415
4meHus, MO3BOIAOLLAA BKIKOYATb M OTKNHOYaTb MOABNEHME BbILLIEYKa3aHHOMO
Avanora ana GarnoB ¢ ypoOBHEM AOCTyMa "TONbKO ANA yYTeHua".

3. TMosasunocb MHMepakmueHoe y4ebHoe nocobue — Habop ynpaxHeHu no paboTe B
KOMMAC-3D. MHmepakmugHoe y4ebHoe nocobue peanv3oBaHo B B1Ae daina
KOMITAC-3D.chm, noctasnsemoro BmecTe ¢ cuctemort KOMIMAC-3D. [nda 3anycka
yyebHoro nocobus cnyxut komanaa Cnpaska - A3byka KOMIIAC.

4. [loABnnacb BO3IMOXHOCTb MPUMEHEHNSA HACTPOEK MapaMeTPOB CUCTEMbI U

MapamMeTPOB HOBbIX LJOKYMEHTOB 13 GanoB Npoduaen, Co3aaHHbIX B NMPeablayLmX
Bepcunax KOMIMAC-3D.
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TpexmepHoe MogennpoBaHue

1. MNosBunack komaHaa MHdopmayus 06 obvekme, nNpeHa3HaueHHas AN NoNydYeHus
CBeZieHW O BbIOpaHHbIX 0ObekTax. KoMaHaa BbIBOAUT AaHHble O TUMax OObeEKTOB,
reoMeTpuYecknx napameTpax (paamyc, AnnHa KpUBOKM 1 Np.), UMeHa U 3HaYeHus
NepemMeHHbIX, CBEIEHNS O cOCTaBe COOPKM 1 Mp.

[Tonb3oBaTenb MOXeT HaCTPOUTb TOYHOCTb BblUUCAEHNN U Bbl6paTb eANHWNLIbI M3MEPEHUSA, a

TakXe 33/aTb cTeneHb NOAPOOHOCTA BblgaBaeMon MHGOPMaLMN: TONbKO OCHOBHAs UK

OCHOBHAaA 1 JOMNMONHUTENIbHAA.

2. MopaennpoBaHue NMCTOBbIX AeTanel.

- B komaHaax Ceub, Ceub no auHuu v lModceyka nosBmMaacb BO3IMOXHOCTb
aBTOMaTMYeCKOro co3aaHuna obbekTa. TO NO3BOAAET HbICTPO NOCTPOUTL APYr 3a
APYroM HeCKOJIbKO 3/1EMEHTOB C OAMHAKOBbLIMM NapamMeTpamMu.

- B komaHze 3amsikaHue yeso8 nossunack onuumsa Mpodo/xume, NO3BOAAMOLAS
3aMKHYTb NMapHble Crmbbl, MPUMbIKArOLLIME K CTOPOHAM 3aMblKaeMblX Yr/10B.

3. [opaboTtaH pexuM ynpoLLeHHOro 0TobpaxeHus.
- Tenepb 3TOT pexuM AeUCTBYET He TOAbKO Ana COOPOK, HO U AN AeTanew.
- B avanore npoumx HacTpoek pexuvMa ynpoLLeHHOrO OTOBPaXKeHNA NOABUMCH
HOBblE OMLMK:
— Ckpblme NnpocmpaHcmeeHHsle Kpusble, MO3BONAIOLWAA OTAENBHO OTKNHUUTD
NPOCTPaHCTBEHHbIE KPWMBbIE,
- OMmKko4UMb 0OMPpUCOBKY 04epkos, MO3BOAIOLLAA OTKNHOUNTL OTObpaxeHne
JMHWI OYEPKOB,
— Ckpbimb cemky, NO3BONAOLLLANA OTK/IOUUTb OTOBPaXKEHME CETKMN B 3CKM3E,
— Ckpbime celekmupoeaHue, No3BONAOLWAA NCMOAb30BaTb 0ObIYHOE
oTobpaxeHne A4 BblAeNEHHbIX OOBEKTOB,
- Cemyamas npo3paqyHoCmMs, NO3BONAIOLLAA BKAFOUNTE OTOOPaxeHne
Npo3pauHbIx OOBLEKTOB B BUAE CETKM MNKCENOB,

- Hesudumele 06vekmebl omobpaxame 8 sude moyek, NO3BONAOLLAN BKIHOUNTD
oTObpaxeHne ToUek Ha MecTe KOMMOHEHTOB AW TeJ, CTaBLUMX HEBUANMbIMW 13-
3a MenKoro Maclraba.

4. [opabotaHo [lepeBo mozenw.

- [losBumacs HOBbIN cNOCcOb oTobpaxeHns [lepeBa — B BUAE CTPYKTYPbl MOAENM.
Mpw 3TOM 06BEKTEI MOAENM TPYMAMPYHOTCA MO Tnam, obpalys pa3aens Jepesa.

- VIMeeTca BO3MOXHOCTb OTObpaxeHua yactu [epesa (pa3zena, obbekTa nam
OTHOLLEHMI 0bbeKTa) B OTAENbHOM OKHE.

- OTHoweHVA 06BEKTOB Tenepb OTOOPAXKAKOTCA He B CAMOCTOATEIbHOM AManore, a B
cneumanbHOM 0b61acTn B HUXKHeNM Yactu [epeBa Moaenn. BO3MOXHO Takxe
oTobpaxeHne OTHOLIEHMI B OTAEeNbHOM OkHe [lepeBa. [1a1a 3TOro ciy>mt KOMaHza
KOHTEKCTHOro MeHro OmHoweHus 8 00NOJIHUME/IbHOM OKHe.

- B BepxHeun yactn okHa [epesa noasuaack NaHenb ynpasneHua. OHa cOAepXUT
KHOMKW, MO3BOAAIOLLME HACTPOWUTb BMA [lepeBa, 1 KHOMKy OTODpaxeHns passena
[lepeBa MozeNV B AOMONHNTENBHOM OKHE.
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5. B meHro Pedakmop noasunacb KOMaHAa Paspywume, NO3BONAOWASA Pa3pyLUnTb
MaCC1B KOMMOHEHTOB COOPKM Ha OTAENbHbIE KOMMOHEHTbI. KOMMOHEHTBI,
COCTaB/ABLUME MACCMB, PUKCUPYHOTCA B TOM MONOXEHWM, B KOTOPOM HaXOAMAUCH B
MaccuBe.

6. [lopabotaHa komaHza lMpocmpaHcmeeHHas IOMaHas:.

- TosBunacb BO3MOXHOCTb OTOBpaKeHMs XapakTepHbIX TOUeK paAnyCcoB BEPLUMH
JIOMaHOW.

- Ha NaHenb cBONCTB f06aBNEHa onuma Aemoaccoyuayus, No3BoNAOLLLasA
yNpaBAsATb CBA3bIBAHNEM BEPLUMHbBI C ONMOPHOM TOUKOM.

— [pwv NnocTpoeHn NTOMaHOW OT MPUCOEANHNTENBHOW TOUKM aBTOMATUUECKN
npumeHsaeTcsa cnocob lNapannensHo obvekmy. B kauecTBe HanpaBastoOLLErO
obbekTa BbIbMpaeTcs BEKTOP NPUCOEANHNTENBHOM TOUKM.

- KHonka Bcmpoumb co80kynHOCMb 8epuiUuH nepemellieHa Ha lMNaHenb
cneumanbHOro ynpaenerua. Ha 3Ty e naHesnb jobaBneHa CTaHAapTHaA KHOMKa
3anoMHUMb COCMOSIHUE.

7. TlosBMnacb BO3MOXHOCTb aBTOMATMUYECKOro CO3aHuns U yaaneHns o6bekToB
cneumdurkaumm B aeTansax n noacbopkax TekyLlen cOopky, a Takke Co34aHua u
yAaneHns AoKyMeHTa-cneumdmkaumm (*.spw), NOAKNFOUEHHOTO K Tekylllein cobopke.
[ns 31oro cnyxat komanasl Cneyugukayus - Co30ame obvekmel cneyugbukayuu... 1
Cneyugpukayus - Yoasume obvekmesl cneyugukayuu...

8. B ananore HacTpownkun ynpaBaeHWs M300bpaxeHneM NofaBmaack rpynna onuun
lpo3payHocme, NO3BONANOLLAA BbIOPATh CMNOCOO OTOOPAKEHNA NPO3PAUHbIX
o6bekToB. Onuma Cemyamas o3HayaeT YNPOLLEHHbIN MOKa3 NPO3paYHbIX
0OBEKTOB — B BMAE CETKM MUKCENOB; ONUMA PeanucmuyHas o3HavaeT peanvucTMyHbIi
nokas.

DNeMeHTbl HaCTPOWMKM U3MEHEHWNA OPUEHTALLMM BbIHECEHbBI U3 AManora ynpasaeHuns
M3006paxkeHeM M MOMELLEHbI B OTAENbHbIV Ananor M3MeHeHUe opueHmayuu.
9. [opaboTaHa komaHza Bervuciume MLX modenu.

— [loABmaacb BO3IMOXHOCTb MPOCTAaHOBKWM TOYKWM B LIEHTPE MaCC MOAenn. ,ﬂ,flﬂ 3TOro
CYXNT onunA Toyka Ha [MaHenn CBOWCTB.

— [loaBuniacb BO3MOXHOCTb yNpaBieHna Cnocobom oTobpaxeHna pe3ynbTaToB
pacueTa — NoApobHO Man kpaTko. [ns 3Toro cayxut onuma Kpamko Ha lMNaHenn
CBOWCTB.

10. B meHto Bud nosasunack rpynna Ckpeime, 06beAMHAIOWAA CleytoLive KOMaHAbI:

— Ckpblimb Ha4vana koopduHam,

—  Ckpbimb KOHCMPYKMUBHbIE NIocKocmu,

- Ckpbimb KOHCMpPYKMUBHble ocu,

- Ckpbimb 3cKU3bI,

- Ckpbime nogepxHocmu,

= Ckpeime u306paxeHus pe3obbl,

—  Ckpblmb hpocmpaHcmeeHHsle Kpussble,

—  Ckpbimb KOHMPOJIbHBIE MOYKU.
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[ob6aBneHa komaHaa CkpbiImb 8ce 8chomozamesibHele 06beKMbI, NO3BONAOLLLASA
OZ\HOBPEMEHHO CKPbITb BCE BbILLENepeyncaeHHble 0ObekTbl. 3Ta KOMaHAa Takxe
pa3mellaetca B rpynne Ckpeime.

padnueckme fJOKYMEHTHI

1. TMoABMANCE KOMaHZAbI CO34aHNsA 0603HAUYEHNIA, NCMONb3YEMbIX B MPOMbILLINEHHO-
CTPOUTENBHOM MPOEKTUPOBAHUM:

- Mapka/no3uyuoHHoe obo3Ha4eHue 6e3 NUHUU-8bIHOCKU,

- Mapka/no3uyuoHHoe obo3Ha4yeHue ¢ AuHueli-8bIHOCKOU,

- Mapka/no3uyuoHHoe 0b603Ha4YeHUe Ha JUHUU,

- Obo3Ha4veHue y3/a,

- Ob6o3Ha4eHue y3/1a 8 ce4eHuU,

- Howmep y3na,

— BuiHocHas Hadnuce,

- @ueypHas ckobka,

- [lpsAmas koopOUHAYUOHHAsA OCb,

- Jlyeoeas KOOpOUHAYUOHHAsA OCb,

- Kpyzosas koopOUHAYUOHHAs OCb.

KHOMKM BbI30Ba KOMaH/, pa3MeLLLatoTCA Ha HOBOW MHCTPYMeHTanbHOW NaHenn Obo3HavyeHus
ons 1CT1.

3asaHne ymonyatenbHbIX NapameTpoB 0b6o3HayeHni anqa MNCIM nponssoanTCa B pasaene
O6o3HayeHus oas NCI ananora HacTPoOMKK NapameTpoB (Ha Bkiaake HoBble JOKYMEHTbl —
A1 HOBbIX rpaduyecknx AOKYMEHTOB, Ha Bkaajke Tekywwmii AOKYMEHT — /14 TekyLero
LOKYMEHTA).

MapKl/I/I'IO3l/ILI,l/IOHHbIe ob03HaveHus MOTYT NOAK/NKOYaTbCA K obbekTam CFIGLLVI(I)I/IKaLLVIVI
aHaNOrMYHO 0BO3HAYEHUAM no3nunn.

2. TMoasuance koMaHAbl BorHucmas aurus v JIuHuA € u3ioMamu, NpesiHasHadeHHble 414
0603HaueHna TMHNIM 06pbIBa. KHOMKYM BbI3OBa KOMaHZ MO YMOAYAHMIO pa3MeLLaroTCs
Ha MHCTPyMeHTanbHOM naHenn Obo3HaqyeHus.

BaAaHme yMOJI4aTe/IbHbIX NMapaMeTpoB BOJIHMCTOM IMHUU W IMHUU C N3TIOMaMM npon3BoAnNTCA
B pa3zgene JIuHUU obpwiea Avianora HaCTPOMKM NapameTpoB (Ha Bkaajke HoBble JOKYMEHTbl —
AJ18 HOBbIX rpaduyeckmx AOKYMEHTOB, Ha BKiaake TekyLmidA JOKYMEHT — A/19 TekyLero
LOKYMEHTa).

3. TosBunack koOMaHAa PacwiupeHHoe 8bidesieHue, NpeAHa3HayeHHas ANs BblAeNeHUs
rpaduueckmx 06bekToB MO Habopy NapameTpoB. Hanpumep, C MOMOLLbHO 3TOM
KOMaHZbl MOXHO BbIAENTb BCE OKPY>XHOCTK, nexalume B Buae N2, nmeroLLme CTub
NHUK "OcHoBHaa" n pagunyc 10 Mm.

KpOMe TOro, 3Ta KOMaHZa No3BOJIAET NCKNKOUNTDb 0b6beKTbl U3 UMcna BblAeNNeHHbIX MO Ha6opy
MapaMeTPOB, a TakxXe MHBEPTUPOBATb BblAENEHNE.
KHonka BbI30Ba KOMaHZbl Pa3MeLLAeTCs Ha MHCTPYMeHTalbHOW NaHenn BeidesneHue.
4. [JopabotaHa komaHAaa JIUHUSA-8bIHOCKA.
- TosBunacb BO3MOXHOCTb BbIbOpa BapuaHTa A00aBAeHNA OTBETBAEHMUI:
- Om Ha4ana noJsiku,
— Om koHYa noJiku,
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— lNapannensHele dpye Opyey.

- Ha lMaHenb cneunansHoro ynpasneHns gobasaeHa kHonka Jobagume
omeemesieHUsl. OHa CNyXXWT ANA Nepexosa B PexXunm f06aBneHna OTBETBAEHUI U
ABNAETCA MHAMKATOPOM 3TOrO PEXMMAa, YTO AenaeT co3aaHne 0bbekToB
odopMaeHns bonee HarNAaHbIM 1 YAOOHbIM.

KHonka Jlobasume omeemeneHus LOCTyNHa Takke B KOMaHZAax NMOCTPOEHNS APYrnX
06bEKTOB, COAEPXKALLMX NTNHNKO-BbIHOCKY: O603HaYeHUe No3uyuu, 3HaGK MapKupoBeKuU,
Mapka/no3uyuoHHoe 0603Ha4eHue ¢ NUHUel-86lIHOCKoU 1 T.M.

5. [losABmAacb BO3IMOXHOCTb ObICTPOrO Mepexoia K peAakTMPOBaHNIO HaAMUCEN,
BXOAALLMX B COCTaB 0603HaUeHW. [1ns 3Toro HeobXoANMMO ABaxAbl LLENKHYTb MO
Hagnuncy. CncteMa nepenseT B pexXnM pefakTMpoBaHMsa 0603HauYeHNs, Ha SKpaHe
NOABUTCS AMANOT PeAaKTUPOBAHNA HAAMMNCH.

6. [opabotaHa komaHza LLimpuxoeka:

— Tenepb LUTPUXOBKY NHOOOro CTUAA, KpOMe CTUAA "3anmBka LBETOM", MOXHO
BbIMONHWUTL B BUAE NONOCHI; ANs Bbibopa cnocoba wrpmxoBaHms — Obaacme vam
losoca — cnyxut rpynna nepekatoyatenei Tun 3anosHeHus Ha [NaHenan CBOWMCTB,

— nofABMAack rpynna nepekntoyatenein PacnoioxeHue, Mo3BOAAOWASA yKa3aTb, C
KaKoW CTOPOHbI OT KOHTYpa byAeT pacnonaratbCA MoaocCa LWUTPUXOBKMU.

B Ananore CMeHbl CTUIA LWWTPUXOBKKM NMOABKMAACE Tpyrna Tun 3anoJiHeHUs, coaep>Kallaa onunnm

Obsiacme, lMosoca v none LLupuHa noiocel. AHaNOrMYHOW rpynNnon 3ameHeHo none LupuHa

NoJioCel B Aanore cosfaHnAa CTuaa WTPUXOBKN.

7. PepaktnpoBaHve 06bekToB 0OQOPMAEHNSA NyTEM NepEMELLEHNA XapaKTePHbIX TOYeK

MbILLBIO CTano 6onee MHGOPMATUBHbIM:

= MOABWACA HOBbIN BUA KYPCOPa, MOKa3bIBAOLLMIA, UTO MEPEMELLEHME XapaKTEPHOM
TOUKM OFPAHNYEHO MM YTO OHA MMEET NINLLb HECKOIbKO BO3MOXXHbIX MONOXEHMI
(HaNpVMep, TOUKa Ha KOHLLEe CTPEeNKN Y IMHUK pa3pe3a MMeET TONbKO ABa
MOJIOKEHMA, KOTOPbIM COOTBETCTBYET Pa3MeLLeHMe CTPeNoK Mo OA4HY Wan Mno
APYryro CTOPOHY LUTPUXOB);

- B Clyyasx, rae nepemMelLeHne xapakTepHom TOUKM NPUBOAMT K MOBOPOTY 06beKTa
WAW €ro YacTu, MCMOTb3yeTCa Kypcop B BUAE ABYX AyroObpasHbIx CTPEeoK
(HaNprMep, NepemeLLeHme TOUKN Ha KOHLLE CTPesikM B3ra4a O3Ha4vaeT ee
NMOBOPOT BOKPYr OCTpUA).

PaboTa c nepeMeHHbIMU
1. [opaboTaH GyHKLMOHAN NCMNOAb30BaHMA NEPEMEHHbBIX B MOAENSAX.

— Togasunca HOBbLIV CNOCOB onpeseneHnsa 3HaveHa NepeMeHHON MOAenn —
ceblnka. [Mpu ncnonb3oBaHMM 3TOro cnocoba nepeMeHHas O4HOW MoAenn
noNyYaeT 3HaueHne nepeMeHHoM 13 Apyron Moaenu (MoAenn-ncTouYHmKa).
OBHOBNEHME CCbINOK MPON3BOAMTCA C MOMOLLIbIO KOMaHZAbl [lepecmpoums npw
YCNOBWW, YTO MOAENb-NCTOYHWK OTKPbITA.

- VI3mMeHwnnca coctaB KONIOHOK B OkHe [TepeMeHHsle. Tenepb 3TO OKHO COAEPXUT
KONOHKM:

- Wms,
— BelpaxeHue,
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— 3HayeHue,
- lNapamemp,
- KommeHmapudi.

- Kaxgomy napameTtpy Kaxzaoro TpexmepHoOro obbekTa aBToMaTnyecku
npvcBanBaeTCcA NepemMeHHas.

- [pwv paboTe ¢ 3cKM30M Tenepb MCMOb3yeTCA TOT Xe PefakTop NePEMEHHbIX, YTO U
npv paboTe C MOZebIO (MPUMEHeHWe CneLmManbHOro peaakTopa ypaBHeHNN
yrnpasgHeHo).

Bnaropaps 3ToMy BCe MMeEKOLLMECA B 3CKM3Ee MEPEMEHHbIE BUAHbI B MOAENN, T.€. UX
HobLLIe He HY>XHO AenaTb BHELUHUMMU.

3HaYeHMs NepPeEMEHHbIX 3CKM3a 1 BblpaXeHWs A1 UX BblUMCNEHMSA 3aak0TCA He
nyTem BBOZA YPaBHEHWNN, a TaK Xe, KaK A1 MepeMEHHbIX MOAen — B A4Yelnkax
KOJIOHKW BelpaxeHue.

- BBoa nceBaoHMMOB bonblue He TpebyeTca. [NepemeHHble y4acTBYHOT B
BbIPaXXeHWAX MOz CBOVMU MMEHaMMW.

- TlepemeHHbIM BEPXHETO YPOBHA MOXHO MPUCBOUTL CTaTyC "MHPOPMALMOHHAdA",
O3HaYatoLLMI, UTO 3HAYEHME STOV NMEPEMEHHOM AN BbIpaXeHWe Ans ee
BblUMCNEHVA HENb3A OByAeT n3MeHnUTb. Ecamn nHdopMaLmnMoHHOM nepemMeHHOoM
NPWCBOUTb TakxKe CTaTyc "BHeLHAN", TO OHa byaeT BUAHa B cOopke, cogepallen
MOZEb C MEPEMEHHbIMW, HO He ByAeT AOCTYyMHa A8 U3MEHEHNS.

2. TlosBmnacb BO3MOXHOCTb CO34aHuA TabauL, NepeMeHHbIX B MOAENAX U rpaduueckmx
AOKyMeHTax. Tabma nepeMeHHbIX COAEPXUT NpesonpeseNeHHbIe 3HaUeHNS
BHELLHWX NepeMeHHbIX daina 1 npegHasHadeHa 414 ObICTPOro M3MeHEHUs 3TUX
3HaYeHW. VIcnoab3oBaHMe TabanLbl NEPEMEHHbIX, XPaHsALLEeNCca B daliane, BOIMOXHO
KaK HemoCcpeACTBEHHO Npwu paboTe € 3TM GainnioM, Tak 1 MNPV BCTaBKE ero B Apyrow
LOKYMEHT.

Tabnnua nepeMeHHbIx, XxpaHAawaaca B darne, MoxXeT bbiTb 3anuncaHa B dan popmara Excel.
BO3MOXHO Takxe uTeHre TabavLbl nepeMeHHbix 13 ¢aina ¢opmata Excel.

TekcToBbLIM Npoueccop

1. Tlpy M3MEHEHNN MbILWbIO BbICOTbI CTPOKM, WMPUHbBI CTONOLA AN Pa3MEPOB AYENKM
TabanLpl PAAOM C KYPCOPOM OTOBpaXaeTCa TekyLiee 3HaUYeHe N3MEHAEMOTO
napameTpa.

2. KomaHabl Pazbume sa4eliky no 2opusoHmainu v Pazbume adeliky no eepmukaiu
3aMeHeHbl KOMaHAoM Pazbume s4yeliku. KomaHaa paboTaeT Kak AN OAHOM AYEnKY,
TakK 1 AN 610Ka BblAENEHHbIX AUEEK.

3.  KomaHzbl ObveduHums ¢ nesoli adelikoli, ObveduHUMb ¢ npasoli a4elikod,
ObveduHumMb ¢ sepxHeli svelikoli  O6bLEOUHUMb € HUXHel A4elikol 3aMeHeHb!
koMaHzon Ob6veduHumes sqeliku. KomaHza paboTaet Ans NpsAMOYronbHOro 6a1oka
BblJ€NEHHbIX AYeeK.

Cneundukauumsa

1. TMosBunacb BO3MOXHOCTb KOMMPOBaHWsA 0bbekTa cneundumkaLm npm KoONMpoBaHUM
rpaduueckmx 06beKTOB, COCTaBAAILLMX FEOMETPUIO 3TOro 0bbekTa. Onuus
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Konuposame ob6vekmel cneyugukayuu npu KonupoeaHuu 2eoMempuu, NO3BONAOLLAS
BK/KOYATb M OTK/IKOYATb KOMMPOBaHMe O6'beKTOB, HaxoaunTCa B AManorax HaCTpOVIKM
CcTUNA cneumdmKaumm 1 HaCTPOMKK TekyLen cneumdukaumn.

2. TlosBmnacb BO3MOXHOCTb 3aJaHns A pasjena nav baoka pasaenos cneumdukaLmm
MapKu — TEKCTa, aBTOMaTUYEeCKM BCTaBAAEMOro nepes HoMepamm No3numii 6a3oBsbix
06bekToB paszena. [pun NCNoab30BaHNN MAaPOK MMEETCA BO3MOXHOCTb HE3aBUCUMMOWM
HymMepauum obbekToB pasaena nav baoka.

Onuwms 1 none Mapka, cnyxatine Ans BKIKOYEHUs NCMONb30BaHUsA MapKu v BBOAA ee TeKCTa, a

Takxe onuua Hesasucumas Hymepayus no3uyud, NO3BONAIOLLAA NPUCBOUTL MEPBOMY OOBEKTY
paszena HoMep HauvalbHOM NO3nNLMK, A0DaBAEHbI B Cledytolme Ananoru:

= HaCTpOWKW CTWUAA pa3gena cneundukaumn,
— HaCcTpoWkW paszena cneumdukaLmm,

— 6noka pa3genos B TekyLlen cneynbukaumm,
= HaCTpowukm 6a10Ka pa3aenos.

3. TloaBmnacb BO3MOXHOCTb GOPMUPOBAHNA Ha3BaHWA creumndukaumm — Tekcra Haj,
Tabnnuen cneumdmKaLmm, pacrnoNoXeHHON Ha aucTe. MNonb3oBaTenb MOXET 3a4aTb
Pa3/IyHbIe Ha3BaHWA A4J19 MEPBOrO 1 MOCNEAYIOLWMX NCTOB CreLnprkaLmm.

Ans BBOAA Ha3BaHMs crneumdukaLmmn cnyxunt komaHaa Cneyugpukayus - Cneyugpukayus Ha
sucme - HaseaHue...

3ajaHre napaMeTpoB TeKCTa Ha3BaHWA M PacCTOAHMUSA OT cneundurkaumm Npon3BOAMTCA B
pa3gene lNapamempsl JokymeHma - HazeaHue cneyugukayuu Ha aucme Avianora HacTpOMKu
napameTpoB (Ha Bknaake HoBble JOKYMEHTbI — /11 HOBbIX YepTexel, Ha Bkaazke TeKyLmui
AOKYMEHT — N4 TeKyLLEero yeprexa).

MmnopTt n skcnopt
1. YcosepuweHctBosaH 3kcnopt KOMIMAC-gokymeHToB B popmatel DWG n DXF.

— [lpw HacTpoWke COOTBETCTBMA TUMOB U CTUAEN NINHUI NOABUAACh BO3MOXHOCTb
Bblbopa 61bAMOTEUHBIX CTUNEW AnHWIA. KHOMKa >>, Ciyxallas AnA Bbi30Ba
Ananora Beibopa ctuaa anHum, gobasneHa B ananor Coomeemcmaue muna JuHUU
AutoCAD u cmuna auHuu KOMIAC.

— [losBMaack BO3MOXHOCTb 3KCNopTa BNAOB C pa3pbiBaMU.

2. Tpynna onunin YmeHue pasmepos B ananore napameTpoB uteHns DXF n DWG
3aMeHeHa Tabanuen, No3BOAAKOLLEN BbIOpaTb CNOCOO UTEHMA Pa3MepPOB, TNHUI-
BbIHOCOK, LUTPUXOBOK, M 20MNyckoB GopMbl. [1a Tpex nocnesHmx TMNoB 06beKTOB
[OCTYMHbI cnegytowme cnocobsl uteHms: ObbIYHbIU 1 MakpoanemeHm.

N3meHeHne KomnaekTa NnocTaBku

1. B xomnnekT nocTtaBku BKAOYeHa bubsiuomeka npoekmuposaHusi UHXeHepHbIX
cucmem: TX (EngSys.rtw), no3BosidoLLas aBTOMaTU3MpPOBaTh BbIMyCK MPOEKTHOM
LOKYMEHTaLMW MHXeHepHbIX cnctem. bubavoteka peannsyet TpeboBaHmA
FOCT 21.401-88 "CNAC. TexHonorma npomssoactea. OCHOBHble TpeboBaHMsA K
pabounm yeptexam"”, FOCT 21.606-95 "CMNAC. MNpaBuna BbINOAHEHMA paboyei
AOKYMEHTaLMW TEMNNOMEXaHNYECKMX PELLEHNN KOTENbHBIX".

VIHCTpyMeHTbl B1HAMOTEKN MO3BONAIOT:
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-  BbINOMHWTL NOCTPOEHME TEXHONOTUYECKMX TPYOONPOBOAOB (MapOMNpPOBOAbI,
BOZOMNPOBO/bI, MPOAYKTONPOBOAbI).

- Pa3mectntb 3nemeHTbl Tpy6onpoBoAOB (apMaTtypy, GUTUHIM, ONOPHbIE
KOHCTPYKLIMM).

- Pa3mectntb Ha yepTexax 0bopysOBaHMe (HaCOCkI, pe3epByapbl, EMKOCTH,
PUAbTPBLI).

— Pa3mectntb anemeHTbl 0POpPMAEHUA (HAAMUCKY, BBIHOCKM, MO3NLIUN).

- Co3patb 06bekTbl cneundukaumm.

[na pabotbl ¢ 6ubanotekon TpebyeTca OTAENBHO OnaunBaeMas JMLEH3MA.

[ns pabotbl c bubAnMoTekon Tpebyetcs Katanor S1emeHmesl UHXeHepHbIx cucmem: TX.

2. B kommnekT noctaBku BKAKOUEHO npuaoxenune Tpybonposoods: 3D (Piping.rtw),

MO3BONAIOLLEE BbINONHATb TPACCUPOBKY, MOCTPOEHMNE N KOMAOHOBKY TPybOMpOBOAOB.

MpunoxeHne NO3BOAAET CTPOUTb TPYOONPOBOALI B aBTOMATUUYECKOM,

MOlyaBTOMATUYECKOM U PYYHOM PexXmnmax.

- B aBTOMaTMyeCckoM pexurmMe MOCTPOeHMe BEAETCA MO TpacCaM, Kaxas U3 KOTOPbIX
MOXET 06beAnHATb B cebe HECKOBKO TPaeKTOpUI. ITOT PeXMnM MO3BOASET MO
TpaeKkTopuAM, BXOAALLMM B TPACChl, aBTOMATUUECKN CTPOUTL TPYObl, paccTaBsaTb
TPOVIHVIKW, OTBOZbI M BbINONHATL Pa3jeKy YraoB, BbIOpaHHbIX CTbIKOB TPyO.

- B NnoJlyaBTOMaTn4eCKOM peXnmMme NnocTpoeHne pr60ﬂpOBO,£l,a BeJeTca rno
Bbl6paHHbIM cerMeHTam TpaeKTOpl/IVI C BOBMO>XHOCTbHO paCCTaHOBKWM OTBOLOB U
BbIMNOJIHEHNA Pa34ENKN YTIOB, Bbl6paHHbIX CTbIKOB pr6

= Py4yHOM pexunm No3BOAAET CTPOUTL OTAE/NbHbIE TPYDObI CermMeHTaMu, NMbo
HenpepbIBHOW TPYOOW, 3a4aBas pasuycCbl M3rnboB B NOBOPOTax TPyObI.

KOMaHLI,bI NPUNIOXEHNA TakKXKe MO3BOAROT:

— pa3MeLlaTb 31EMEHTbI C 3aZaHMEM SNEMEHTY ONpPeAeeHHOrO TMMa COMPAXEHWN;

— CTpOUTb Ha TpybHax Bpe3kun pasinvuHbIX TUMOB;

— BbINOAHATbL PA3AesKy YrN0B BbIOPaHHbIX CTbIKOB TPYO;

— nepecTaBnATb TOpLbI TPYO;

- peaaKkTMpoBaTh AMAMETP U TONLLUMHY CTEHKM MOCTPOEHHbIX TPYO.

[na pabotbl ¢ 6ubanotekoin TpebyeTca OTAENBHO OnMaunMBaEMas JIMLEH3MA.

3. B komnnekT noctaBku BKAOYeHa brubanoTeka dparmeHtoB CmpoumesibHble MawluHbl
U MexdaHU3Mbl, MO3BOAKOLLAS aBTOMATM3NPOBaTb pa3paboTky «[11aHOB NPON3BOACTBA
paboT» (MNIP) B CTpOMTENBCTBE, @ TakKe TEKCTOBbIX JOKYMEHTOB K HUM. B 61nbanoteky
BK/IFOUEHbI PparMeHTbl C N306paxeHMAMMU OCHOBHbIX BUAOB (Crepeau, CnpaBa, C1eBa,

CBEPXY) ¥ KpaTKme TeXHUYeCKMe XapakTepucTnkn 60 06pasLoB CTPOUTENbHOM
TEXHWKWN. DparmMeHTbl G1BAMOTEKN CTPYNMUPOBaHbI B CAEAyHOLLME pa3jenbl:

- Asmomobuu,

- bemoHocMmecumenu,

- KpaHsl 6aweHHele,

- KpaHsl asmomobusibHele,

- KpaHel Ha 2yceHu4HoM xody,
- Asmonoepy34uku,

- Asmoepelidepebl,

© 2026 ACKOH




- byne0o3epel,

- Tpyboyknad4uku,

— Jkckasamopel asmomobusibHele,

— Jkckaeamopel.

s BbibOpa 0bpasilia CTPOUTENBHON TEXHUKK, BUAA OTOBPaXKeHMWs, MPOCMOTPa XapakKTePUCTUK
obpa3sua v BcTaBkmn GparMeHTOB B UepTexu ncnonblyetcs bubanoreka KOMIMAC-Obvekm
(KObject.rtw).

Ansa paboTbl ¢ Gubnnotekoint CmpoumesibHble MawiuHbl U MexaHuU3Msl TpebyeTtcsa oTaeNbHO
onaauMBaemMas JIMLEH3MA,

4. 3 komnnekTa nocrtasku uckrodeH OpeaHusamop npoekma (PManager.rtw).

MpuknagHaa 6ubnnoreka KOMIMAC

B pasaene lpoyue onepayuu nossunca noapassen lposepka 3amkHymocmu. KomaHAbl 3TOro
paszena no3BoNAOT ONPeAENTb, COEANHAIOTCA NN rpaduyeckne NPUMUTUBLI APYT C APYTOM
nocieaoBatesibHo, POPMUPYA 3aMKHYTbIA KOHTYP. Ha Tex KOHL,ax NpUMMUTMBOB, KOTOPbIE He
COBMaAArOT C KOHLLIAMW APYruX, T.e. 06pasyroT pa3pblB KOHTYPa, MPOCTaBAAOTCA TOUKM CO
ctunem "Kpyr".

KomaHzab! MpoBepKM 3aMKHYTOCTH paboTatoT B rpaduruecknx 4oKyMeHTax 1 3CKm3ax.

Mpoune npuknagHbie 6UbANOTEKN

1. [JopabotaHa bubanoteka KOMIIAC-3awjuma (kProtect.Exe): Tenepb €r0 MOXHO
obpabatbiBaTh He TONLKO Galsbl BbIOPaHHOW Nanku, HO 1 Gainibl NOANAaMNoK.

2. B bubauomexy kaHasok ons KOMIAC-3D (Ditch3D.rtw) pobasneHa komaHnaa KaHaska
0J151 CA/IbHUKOBbIX KOJ1ey.

3.  [opabotaHbl 6ubanotekn KOMIAC-Shaft 2D (Shaft.rtw) v KOMIAC-Shaft 3D
(Shaft3d.rtw).
- B komnnekce nporpamm KOMIAC-GEARS nosBuanch cnefyroLine BO3MOXHOCTU:

— peaakTnpoBaHne/fobaBaeHMe NapameTpoB Aonbsaka Npu pacyete
LUMAMHAPUYECKOW 3ybyaTon nepesayun BHYTPEHHErO 3aLenieHus,

— ynpaBneHune Ko3dOULMEHTOM, YUUTbIBAFOLLMM BAUAHNE ABYXCTOPOHHENO
NPUNOXEHNA Harpy3ku Kk 3ybuyatomMy Koaecy, Npu pacueTe pecypca
LUMANHAPUYECKON 3ybyaTon nepesayn BHyTPEHHEro (BHELLHEro) 3aLenaeHus.

— VI3mMeHeH Habop AaHHbIX 419 KOHTPOAA Npoduns 3ybHa, BbIBOAMMbIX B Tabaunue
napameTpoOB 3aLenIeHns KOHMYECKOW 3ybuaton nepeaayn.

- |/|CI'IpaB}'IeHbI 3aMeYeHHble OLLIMOKMN.

Otanuumsa sBepcuu 8 Plus ot Bepcun 8

O6wwme ycoBepLUEHCTBOBaHMSA

1. YcoBepLUeHCTBOBaH aropuUT™M pacyeTta nepmoamueckx NnoBepxHocTen. B pesyabtare
3TOr0 3HaYUTENBHO YCKOPMAOCh CO3AaHNE N NePEeCTPOeHMe MOAENEN, NCMONb3YHOLLMX
yKa3aHHble NMOBEPXHOCTW, HaNpPUMEpP, NPYXMH.
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2. YnpasieHue NNLeH3NaMun

- Peann3oBaHoO ynpaBaeHne NoayYeHemM AULLEH3MM Ha paboTy C TPEXMEPHbIMU
MoZaenamu. YTobbl 3aHATb ANLLEH3MIO, HEOOXOAMMO BbI3BaTb KOoMaHAy Cepeuc -
lMoaydume auyeHsuro Ha KOMIAC-3D.

- B pexwume paboTbl ¢ rpaduyecknMm JOKYMeHTaMu U A0KYMEHTaMN-MOAEN MM
KoMaHza lTosy4ume AuyeH3ur Ha cneyug@ukayuro nepeHeceHa 13 MeHr
Cneyudgpukayus B meHto Cepsuc.

- MOXHO BKAHOUMTb aBTOMATUYECKOE MONYyUYEeHME NNLEH3MI NPK 3amnycke CUCTEMbI.
STa HacTpoWka Npom3BoAnTCs B pasaene Obwue — YnpaeseHue IUyeH3uaMU Ha
Bkiaake Cucmema HacTpOeYHOro Ananora.

3. B amanore HacTpoWKu NapaMeTpoB yrnpaBaeHna n3obpaxeHrem noasmaacb onuma
Hcnonwzoeame pacwiupeHus OpenGL. OHa ChyXuUT 418 BKIKOUEHUA U OTKIFOUYEH WA
MCMONb30BaHMA AOMNONHUTENbHBIX annapaTHbIX BO3MOXHOCTEW BUAEOKAPTHI,
MO3BO/IAIOLMX YCKOPUTL OTODPaXKeHNe TPEXMEPHbIX MOAENEN.

4. B dannbl cneusHakos KOMIMAC gobaBneHbl HOBbIe CMEL3HAKM:
- N2 87 LWepoxoBaTocTb. BepxHui. o KoHTYpY,
- N2 88 LLlepoxosatoctb. BepxHuin. C yaaneHnem matepuana. 1o KOHTypy,
- N2 89 lepoxoatocTb. BepxHnin. be3s yaaneHusa matepuana. 1o KOHTypYy,
- N2 121 O603HaueHme CBapHOrO LUBA,
- N2 122 O603HaueHne cBapHOro LWBa. 1o KOHTYpY,
- N2 123 O603HaueHne cBapHOro wBa. MOHTaXHbIW LWOB,
- N2 124 O603HaueHme CBapHOrO WBa. MOHTaXHbIW LLOB MO KOHTYPY.

TpexmepHoe moaenmpoBaHune

1. PeannsoBaHa BO3MOXHOCTb CO3aHMA HECKOIBbKNX TBEPAbIX TE/1 B OAHOM AeTanu
(panne *.m3d). ObLee koMMYecTBO Ten B AeTanu oTobpaxaeTtca B [lepese
MOCTPOEHMA - B CKOBKaxX Noc/e Ha3BaHWA AeTanu.

Mpowv3BeseHbl Crefyrolme N3MeHeHna B paboTe cuCTeMbl, CBA3aHHbIE C
MHOrOTENIbHbIM MOAEANPOBAHNEM.

- KomaHabl co3saHmns ocHoBaHui aetane (Onepayus eeidasaueaHus, Onepayus
No ceYyeHUsIM Vi T.4.) N KOMaHAbl NpukaensaHua anemeHToB (Mpukreums
gbi0aesusaHuem, lNpukneums No ce4eHUsM W T.4.) MONapHO OObeANHEHDI.
MonyumBLUMECA KOMaHAbI COXPaHWMAN Ha3BaHNA KOMaHZA CO3aHMA OCHOBAHWIA U
cnyxart ana fobasnenua matepuana getann. Bo Bpems BbIMOAHEHNA KaX 0N 13
HWX, @ TaKXXe Npu CO34aHMM NNCTOBOTO Tena MOXHO yKa3aTb, ABAAETCA N
CO3/1aBaeMbli 31e€MEHT OTAENbHbIM TEJIOM MAN ero HeOOXOAMMO MPUKAENTb K
nmMmetoemycs Teny (tTenam). JINCToBOe TeNo B AeTan MOXET ObITb TOAbKO OAHO.

= Tpwv NpUKNeENBaHNN 1 BbIPE3AHMM I1EMEHTOB, @ TakXKe MPW BbINMOJHEHUM KOMaHJ,
Omeepcmue, CedeHue nosepxHocmoro 1 CedeHue No 3CKU3y MOXHO yKa3aTb
061aCTb MPUMEHeHNs onepaumm - Habop Tes, Ha KoTopble byaeT
PaCNPOCTPaAHATLCA AENCTBME OnepaLmm.

- KonupoBaHue Ten B geTann BO3MOXHO TONbKO MPW MOMOLLM KOMaHZAbl 3epKasbHO
ompasums ece. B cBA3n € 3TMM OHa NepenMeHOBaHa B 3epKa/sibHO ompasume
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mesno. OcCTanbHble KOMaHAbl CO34aHNA MaCCMBOB MO-MNpexHeMY C1y>XaT 4N14
KOnmMpoBaHWA 3/1IEMEHTOB.

- [osBunack koMaHaa bysiesa onepayus, NO3BONAIOLLLAA BbINOAHATE OyeBbl
onepauun Haj Tenamu BHyTpu getanun. KHonka Ans Bbi30Ba KOMaHAbl bysiega
onepayus No yMONYaHWIO pacnonoxXeHa Ha naHenn PeGakmupoeaHue demainu.

2. MogennpoBaHne NUCTOBbIX AeTanew.

- [losBunnack BO3MOXHOCTb MOCTPOEHUSA OTKPbLITOM U 3aKPbITOM LITAMMOBOK MO

He3aMKHYTOMY KOHTYPY.

- [opaboTaHa kOMaHza 3aMblkaHWe yrioB. [1oABmMACA HOBbINM CNOCO6 3aMblKaHMA -
[1omHoe 3aMeikaHuUe v BO3SMOXHOCTb BbiIbOpa BapnaHTa 06paboTkm 3aMblkaeMblx
Crnbos:

- be3 obpabomku,
— Cmelk no kpomke,
— Cmelik no xopOe.
3. [opabotaHa komaHaa lMpocmpaHcmeeHHas IOMaHas:

- [obaBneHbl HOBble CNOCOOLI MOCTPOEHUS:
— lMapannensHo obvekmy,
— [epneHOukynsipHO obbekmy.

— [loaBunnacb BO3MOXHOCTb A06aBNEHNA MeXAY NHOObIMU ABYMS BEPLUMHAMM
JIOMaHOM COBOKYMHOCTW HOBbIX BEPLLMH.

— [loaBunaacb BO3MOXHOCTb NepekItoYeHM TUNa XapakTepHbIX TOYEK TOMaHOW.
[loctynHo ABa TMNa Touek: XapakmepHsie MoYku 8epuiuH v XapakmepHsie moyku
paouycoe 8epuIUH.

4. Tloasunacb kOMaHAa Toyka, MO3BONAIOLLASA CO34aTb TOUKY B MPOCTPAHCTBE.
PacnonoxeHue Touk MOXET BbITb MPOM3BOJIbHBIM WK C MPUBA3KOWN K HAa30BOMY
06bekTy. KHomnka 419 BbI30OBa KOMaHAbl ToYka NO YMONYAHWIO PaCcnoNoXeHa NaHeu
lpocmpaHcmeeHHele kpugble.

lpaduueckne JOKyMeHTHI

1. TMpow3seseH pas 4opaboTok 06beKTOB OGOPMAEHMA YepTEXEN, HANPaBAEHHbIX Ha
NpeAoCTaBNEeHME NONb30BATEN BO3MOXHOCTM ODOPMAEHNA LOKYMEHTALMN MO
pa3anyHbiM ctaHzaptam (ECKA, CMAC, MCO v 1.n.).

- TosBMANCH HOBblE BUAbI CTPENOK A5 Pa3MEPOB, IMHUI-BBIHOCOK, 0603HaYeHMI
MO3MLMIA U HOBbIE CUCTEMHBIE CTUM IMHUKA, @ TakKe GUAbTPbI, MO3BOAAIOLLME
HacTpanBaTb CMUCKWN CTPENOK U IMHWI, KOTOpble ByayT AOCTYMHbI B LOKYMEHTaX.

- TosBunacb BO3MOXHOCTb HAaCTPOMKM reOMETPUYECKUX MAapaMeTPOB NNMHUIA-
BbIHOCOK M 060O3HaYEeHMIN NO3ULIMIA.

- [pwv npoctaHoBKe pa3MepoB Tenepb MOXHO YNPaBAATb NapameTpamu
OTOOPaxXeHNs AOMYCKOB U NpeAeNbHbIX OTKNOHEHWI B Pa3MePHOM HaAMNCK U
MONOXEHNEM pa3MePHOM HaAMNCKU OTHOCUTENBHO Pa3MEPHOM NHUK.

- [pwv NnpocTaHOBKE NMHUMU-BLIHOCKM MOABMIACh BO3SMOXHOCTb BBOAA HAAMMCY 33
MOJIKOW.
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- TMpwv npoctaHoBke 0603HaYeHMA NO3MLMIM NOSBMAACE BO3MOXHOCTb BbibOpa
dopMbl 0603HAUEHNA 1N BO3MOXHOCTb PACNONOXeHNA HOMEPOB MO3MULMIA B CTPOKY
(ans 0603HaAYEHMI, COAEPKALLUMX HECKOIBKO HOMEPOB).

- Hactpovika pa3mepos, NMMHNIN-BbIHOCOK 1 0603HaYEeHNIM NO3MLMIA MPON3BOANTCS
COOTBETCTBEHHO B pa3genax Pasmepsl, JIMHUA-BbIHOCKA 1 OBO3HaueHne No3mumum
Ananora HacTpOWKKM MapameTpoB (Ha Bkiaake HoBble JOKYMEHTbI — AN HOBbIX
rpaduyeckmnx AOKYMEHTOB, Ha BKaaske TeKyLMn AOKYMEHT — A4 TeKyLLero
AokymeHTa). MNyHKT Mpadmnueckuin peaakTop - [MapameTpbl HOBbIX pa3MepoB
yAaneH c Bknagkm CucteMa. dneMeHTbl ynpaBaeHns 3TOro MyHKTa NepeHeceHb! B
Pa3inyHble NyHKTbI pa3zaena PasMepsl.

- Hactpovika GuabTPOB AMHUI NPON3BOANUTCA B NyHKTE OUNLTPLI IMHWUIA pasjena
JIMHUU, nosBMBLLErocs B HaCTPOeYHOM Amanore (Ha Bknaske Hogele JoKymMeHmebI
— A9 HOBbIX rpaduyeckmnx 40KyMeHTOB, Ha Bknaake Tekywul OokyMeHm — i
TekyLero AokymeHTa). Pasgen Ocegas IUHUSA, paHee ABNABLUMIACA
CaMOCTOATENbHBIM Pa3Ae oM HaCTPOEYHOro Ananora, Tenepb CTan NyHKTOM
pasgena JluHuu.

2. [oasunacb koMaHAa JIUHUSA, NpeAHa3HayYeHHas Ana ObICTPOro MOCTPOEHNA TNHUK,
COCTOSALLMX M3 OTPE3KOB W Ayr OKpy>XKHOCTeW. Cnocob co3aaHmna oTpeska Wi ayru
onpeaenseTca CMCTeMOV aBTOMATUUECKM B 3aBMCMMOCTU OT TOTO, Kakmne H6a3oBble
06beKTbl yka3aHbl nonb3osatenem. KHomka Ans Bbi30Ba KOMaHAb! /IUHUA No
YMOJYaHMIO pacnoioxXeHa Ha naHenn leomempus.

3. [NosaBmAnCb HOBble BO3MOXHOCTM PaboTbl CO CChbIKaMM B YepTeXaXx.

- Tenepb MOXHO CO3zaBaTb CCbIIKM B TEXHUUYECKNX TPeHOOBaHMSAX.

— HoBble TMNbI NCTOYHMKOB CChINKK: BUO 1 MexHuU4Yeckue mpebosaHus.

— [loaBunnacb BO3MOXHOCTb CO34aHMA CCbIIKM Ha HOMEP JINCTA, COAepP>KaLLero
MCTOYHWK CCbINKK, ANS NCTOYHMKOB BCEX TUMOB, KPOME BUAA U TEXHNUECKNX
TpeboBaHuWI.

— Ecav ncTtouHmk cebinkuy - BMA, TO BO3MOXHA CCblIKa Ha MacluTab BnAa, 3HaK
"pa3BepHyTO", 3HaK "NMOBEPHYTO", 3HaYeHWe yria NoBOpOTa.

— Ecnv ncTouHmK cebiku - TexHnyeckmne TpeboBaHns, TO BO3SMOXKHA CCblKa TOAbKO
Ha HOMep NyHKTa.

— [pw BblAeNEHWN TEKCTA CCbINKM B AMAN0re CO34aHNSA CCbIIKM MCTOYHMK 3TOM
CCbINKWN MOACBEYMBAETCA B OKHE JOKYMEHTa (418 MCTOYHMKOB BCEX TUMOB, KPOME
TEXHNYECKMX TPeDOBaHNN).

4. Y BuAa YepTexa NosBMIOCH HOBOE CBOMCTBO - 0603HaueHne. Obo3HaueHne BrAa
BK/IFOYUAET B CeHA CCbINKM Ha MacLUTab 3TOro BMAa v napameTpsbl - UMs, HOMep 1cTa 1
30HY - CBSA3aHHOTO C BUAOM 0bbekTa 0bOpMAEHMA (TMHWUM pa3pe3a/cedeHns,
BbIHOCHOTO 3/1IEMEHTa MW CTPenKKN B3rna4a). Hannume ccbinok B 0603HauYeHnr Buza
no3BosAeT bbICTPO OOHOBNATL 3TO 0OO3HaueHMe.

Mocne 3aBepLUeHNs KOMaHAbl CO34aHNA IMHUK pa3pe3a/ceyenms, BbIHOCHOTO
3/1eMeHTa UK CTPENKK B3raa aBToMaTnyeckv GopmMrpyeTcs HOBbIA BUA, CBA3AHHDIN
C co3saHHbIM 0bbekToM. OBO3HauUeHNe 3TOro BMAa Takxe GopMmupyeTcs
aBTOMaTNYeCcKu. ECm nMHMA paspesa/cedeHns, BbIHOCHOM 31eMeHTa UaW CTpeska
B3r/Nfi4a CO3JaeTCA B aCCOLMAaTMBHOM BUAE, TO aBTOMaTuUeckn GOpMUpPYrOTCA
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COOTBETCTBYHOLLIMIA aCCOLMATMBHBIN BUA 1 €ro 0B0O3HaueHWe.
Ob60o3HaueHme B1Aa MOXET ObITb OTPEAAKTMPOBAHO

— B COCTaBe BWJaA - AN1s 3TOrO CNyxuT Bknagaka O6o3HaueHne Buaa, NoaBASHOLLANACA
Ha [MaHenn CBOWMCTB BO BpeMs peAakTMpoBaHMa NapamMeTpoB BMAa,

—  Kak TeKCTOBbIA OOBEKT.
5. [lopabotaHa komanaa JIuHUs paspesd/cedeHust.

- Tenepb NO yMONUYAHNIO CTPOUTCS IMHUA MPOCTOro pa3pe3sa. [ns ee co3gaHmns
LOCTaTOYHO yKa3aTb ABe TOUKWN. YTODObl MOCTPOUTL CAOXHbIV pa3pes, TpebyeTcs
HaxaTb kHonKy C/IoXHbIU paspes Ha [aHenn cneumansHOro ynpasaeHuns. [ocne
3TOrO MOXHO ByAeT yKka3aTb TOUKM U310Ma NNHUN.

- YpaneHbl nepekntoyaten Cmpesiku cnpasa/ciesa, Haxoamluvecs Ha MNaHenn
CBOWCTB BO BPEMSA NMOCTPOEHMA IMHUW pa3pe3a/ceyenms. Tenepb ANs yKasaHus
NONIOXEHWS CTPENOK AOCTATOUHO LLENKHYTb MbILbK C HY>KHOW CTOPOHbI OT JIHUW.

- Ha MaHenb cneumansHOro ynpasaeHmns aobasneHa kHomka A8moco3daHue
06bekma. 10 yMONUYaHWIO OHa HaxaTa, W IMHUA pa3pe3a/ceyeHms aBTOMaTUYecku
CO3JaeTCs NOC/Ee YKa3aHWs ABYX TOYUEK U MONOXEHNS CTPENOK.

6. CocTosHVEM BMAOB M CI0EB TeNepb MOXHO ynpasaaTe 6e3 BbizoBa MeHedxepa
JokyMeHma - C NOMOLLLbIO CMUCKOB BUA0B W C0EB Ha NaHenn Tekyujee cocmosiHue.
[Mpu packpbITUK 3TUX CMUCKOB Nepes HOMEPOM/MMEHEM BMAa UAN CI0A
oTObpaxaroTCA 3HaUKM AKTUBHOCTb, M BuammocTs 1 LiBeT, nokasbiBarolme TekyLme
COCTOSIHUA W LIBETA BMAOB WUAW CNOEB. Ana M3MeHeHMs BUANMOCTN UM aKTUBHOCTM
[LOCTAaTOYHO LLENKHYTb MbILbH Ha HY>XHOM 3Hauke.

[Npu BblAENIEHWM BUAA UAM CNOA B CMIMCKE OH Tenepb NMOACBEYMBAETCA B OKHE
[OKYMeHTa.

7. TlosiBUAACh BO3MOXHOCTb OTKNHOUEHNS M306PaXKeHWs B HOBbIX aCCOLIMATMBHbIX BUAAX
CKPbITbIX KOMMOHEHTOB U HUBIMOTEUHbBIX KOMIOHEHTOB COOPOK. TO MO3BONAET
YCKOPWTb MOCTPOEHWe BUAOB. A1 HAaCTPOMKK CNy>XuT rpynna onumin lNMepedasaemvie
KOMNOHeHMbl, NosBMBLUAsACA B pa3aene [apamempsl dokymeHma - Bud HacTpoeuHoro
Avanora (Ha Bknazke Hoeele QOKyMeHMbl — [/15 HOBbIX YepTeXen, Ha BKaajKe
Tekywjuli OokyMeHmM — nq TEKYLLLEero YyepTexa).

8. TosABMANCbL HOBble BO3MOXHOCTW HAaCcTPOMKM GOPMMPOBAHNA acCOLMATUBHbIX BUAOB B
HOBBIX M TEKYLLMX YepTexax.

- Tpynna onuwuii Nepedasaemoie kOMNOHEHMeI B pa3zene [lapamempel 0oKyMeHma
- Bud - lNapamempel No3BONAET BKIOYATL M OTKAKOUATh Nepeaady B BUJ
M306paxeHUI CKPbITbIX 1 BUBAMOTEUHBIX KOMMOHEHTOB COOPOK.

BrnocneactBuu ans BKAOUEHWSA N306paXkeHNA OTKIOUEHHbBIX KOMMOHEHTOB
cneayeT BOCMOb30BaTbCA KOMaHAOW [1oka3ame 3 KOHTEKCTHOTO MEHIO 3TUX
KOMMOHeHTOB B [lepeBe NoCTpoeHWs YepTexa.

- Onuws lNepedasame 8 8ud B paszene [Napamempsi dokymeHma - Bud - JluHuu,
NO3BO/AET BKAtOUATb M OTKArOUATh nepeady B BUA NMHUIA HEBUAMMOIO KOHTYpa.
OcTanbHble 3n1eMeHTbl BKAAAKN NepenMeHOBaHbl U NepekoMnOoHOBaHbI 6e3
M3MEHEHUS NMPUHLMMOB MX PaboTbl.

BkatoueHve HEBUANMBIX IMHWIA B y>Ke CO34aHHbIV BUA U UCKNKOUYEHNE HEBUAMMDIX
JMHWIA 13 CO3JaHHbIX BUAOB BO3MOXHO NPW pesakTMpoBaHum Buaa. [ns storo
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CNYXUT onums Hesudumsie UHUU, NOABMBLLIAACA Ha Bkaaake JIuHuu MNaHenn
CBOWCTB.

TekcToBbIV Npoueccop
HoBble BO3MOXHOCTU pa6OTbI C MOoAynem npoBepKn NnpaBonmMcaHnA.
1. B Ananore HacTpownkM NpaBonMCcaHWsa NOSBMANCE HOBblE OMLMK:
- Asmomamudecku nposepsime opgboepagburo v AeBmomamuyecku nposepsimo
2PAMMAmMUKy, BK/IFOUatOLLIMe aBTOMATMYECKYO MPOBEPKY TekcTa. Mpu 3ToM B
TEKCTE NoAYEPKNBAOTCA OLMOOYHbIE CNoBa K Cl)paFMeHTbI I'Ipe,EI,I'IO>KeHI/Il7l, an3

KOHTEKCTHOIO MEHHKO NMOAYEPKHYTbIX Yy4aCTKOB MOXXHO Bbl6paTb BapWaHThbl
ncrnpaBJieHnA.

- [llponyckame 0pobu, uHOekcsl U Hadcmpoku v [Tponyckame adpeca MIHmepHema u
umeHa ¢palinos.

2. TosBunnacb BO3MOXHOCTb CKBO3HOW MPOBEPKM NPaBOMMCaHKS, T.e. MPOBEPKM BCEX
TEKCTOBbIX O6BEKTOB AOKyMeHTa. [lns 3anycka npoBepkmn cnyxmnt komaHaa Cepeuc -
lpasonucaHue. Ecnvn nepes BbI3OBOM 3TOW KOMaHZbl Obiav BblaeneHbl 06bekTbl, TO
npoBepka OyAeT Npov3BeseHa WLLb B HUX.

3. B Ananore pa6OTbI CO BCrNoOMOraTe/sibHbIMKM CNOBapAMK NnoAaBMaacCb KHOMKa
U3meHume..., Nno3BOJIAOLWAA OTPEeAaKTUPOBaTb COAEPXKMMOE Bb|6paHHOFO cnoBapA.

Cneundukauums
MoaBMNacb BO3MOXHOCTb YAaNeHMA 0ObekTOB cneundukaLmm npu yaaneHnm CBA3aHHON C
HVMW TEOMETPUN. yl'lpanIeHMG yAaneHnem 0bbekToB npon3BoAnNTCA C NMOMOLLBHO oMLK

Yoaname 06vekmesl cneyugukayuu npu yoaseHuu 2eomempuu. 3Ta onuma NoABMNACH B
Amanore HaCTPOVKN CTUAS creumdukaLMm 1 B Ananore HaCcTPOMKN TekyLel cneumndukaumm.

SDK

Mosasunca Macmep co3daHus bubauomek RTW (LybraryWizard.awx), no3BonsatoLLmiA cO34aBaThb
3arotoBku B cpeae Microsoft Visual C++ 6.0 ans npuknagHbix KOMIMAC-6mubanorex.

JkcnopTt

1. TosBunacb BO3IMOXHOCTb COXPaHEHNA MOAeNEN 1 rpaduyeckmx JOKYMEHTOB B
dopmate eDrawing. [lokyMeHTbI, 3anncaHHble B 3TOM GopMaTe, MMErOT Masbli 06beM
M MOTYT MPOCMAaTPMBATLCA, BbIBOAUTLCA Ha MeYaTb W peLeH3npoBaThCs C MOMOLLbHO
nporpammbl eDrawings, pacnpocTpaHaeMon becnaaTHo.
[lna BbI3OBa AManora HaCTPOWKKM 3anucK B popmat eDrawing cayxuT KHOmMKa
lNapamempel, NOABAAIOLLAACA B AManore coxpaHeHusa ¢araos nocie Boibopa 13
cnvcka Tun ¢palina ctpokm «eDrawing».

2. YcosepueHcTBoBaH 3kcrnopt B dpopmMatbl DWG 1 DXF: nosaBmaacb BO3MOXHOCTb
nepesaun nsobpaxeHunn, sctaBneHHbiX B KOMIMAC-40KyMeHTbI U3 pacTpOBbIX
dannos.
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N3meHeHne KomnaekTa NnocTaBku

1. B kommnekT noctaBku BKAKOUeHbl bubiuomeka crmaHoapmHeix usdeauli: Kpenex oas
KOMIIAC-Ipaguk v bubauomeka cmaHdapmHeix usdenuli: Kpenex oas KOMIAC-3D.
Basbl faHHbIX, NOCTaBAsSEMbIE C BUBANOTEKAMM, COAEPKAT ONMUCAHNA N3LENNI B
COOTBETCTBUM C bonee yeMm 350 ctaHzapTamm (KpenexHble nsgenms, MNoAWwWnnHUKK,
YNnoTHeHus, dneMeHTbl TpybOnpPOBOAHOM apMaTypbl, KOHCTPYKTUBHbIE 31EMEHTBI).
[na pabotbi ¢ kaxaon bubavotekon TpebyeTca OTAeNbHO OrlaunBaeMas JIMLEH3MS.

2. B komnnekT nocrtasku BkAroueHa bubsuomeka aHumayuu oaa KOMIIAC-3D
(Animat.rtw), npesHasHayYeHHaa ANS UMUTALMK ABMXKEHMA (@aHMMaLMN) U34eNniA,
pa3paboTaHHbIX B CUCTEME TPEXMEPHOTO TBEPAOTENbHOrO MoaennpoBaHma KOMITAC-
3D.

MoapobHee o bubsuomeke aHumayuu 015 KOMITAC-3D - cm. pa3aen [pukaadHsie
bubsuomexu.
[na pabotbl ¢ 6ubanotekoit TpebyeTcs OTAENBHO OnMlauYMBaEMast JIMLEH3MS.

3. B komnaekT noctaBku BkAoueHa bubsiuomeka npoekmuposaHus
mMemannokoHcmpykyul KM (Metal.rtw), npeaHa3sHaveHHasa Ana aBTOMaTM3aLmMm
npoLecca NPOEKTUPOBAHNA aPXUTEKTYPHbIX 3N1E€MEHTOB, HECYLLIMX KapKacoB
COOPY>XXEeHWI, KapkacoB AN MOHTaXa 1 06Cy>XKMBaHNSA TEXHONOTMYECKOro
obopya0OBaHNA CpeAHen CNOXHOCTM 13 Npoduas MeTaanonpokaTta. B komnaekt
MoCTaBKM BUBANOTEKM BKAKOUEHa Ba3a AaHHbIX Npoduael CTaHAapPTHOIO
MeTannonpokaTa.

MNoapobHee o bubsnuomeke NpoekMuUpPOBAHUA MemMaIoKOHCMpPyKyul KM - cMm. pa3zaen
lpuknadHele bubauomeku.
[na pabotbl ¢ 6ubanoTekoi TpebyeTca OTAENBHO OnMaunMBaEMas JIMLEH3MA.

4. B komnnekT NnoctaBku BKArOUeHa bubsuomeka npoekmuposaHus cucmem
anekmpooceewjeHus 30 (Lighting.rtw), npeaHa3HayeHHas Ana aBToMaTM3aumm
npouecca NPOeKTUPOBAHMA INEKTPOOCBELLIEHNS XNbIX, ODLLECTBEHHBbIX,
MPOMBILLNEHHbBIX 34aHWUIA U COOPY>XXEHMIA. B KOMMAeKT noctaBku brubamoTekn
BK/tOUeHa 6a3a faHHbIx cBeTUAbHMKOB OAO ApAaTOBCKUIA CBETOTEXHUYECKMIA 3aBOA,
MoapobHee o bubauomeke npoekmuposaHus cucmem saekmpoocseujeHus 30 - CM. pa3gen
lpuknadHele 6ubiuomexu.

[na pabotbl ¢ 6ubanoTekoin TpebyeTca OTAENBHO OnauMBaeMas JIMLEH3MA.

5. B komnnekT noctasku BkAtOUeHa bubanoteka CmpoumesibHole 31eMeHmel U
KOHCMPYKYUU, NpeiHa3HauYeHHasa 418 apXUTEKTYPHO-CTPOUTENBHOIO
NpoekTMpoBaHua. bubanoteka aBToMaTM3NpyeT TPy MHXEHEPOB, pa3pabaTbiBaroLLMX
KOMMIekTbl pabounx yeptexein Mapok AC n KX 1 MoxeT 6bITb MOe3Ha B MPOEKTHbIX
OpraHM3aLmax BCeM CneLmanmcrtaM, KoTopble NCMOAb3YHT NPW Co34aHnn paboueit
AOKYMEHTaLMW apXMTEKTYPHO-CTPOUTENBHBIE S1EMEHTHI.

MoapobHee o BubanoTeke CmpoumesibHble 3/1eMeHMbl U KOHCMPYKYUU - CM. Pa3zen
lNpuknadHele 6ubauomexu.
[na pabotbl ¢ 6ubanoTekoin TpebyeTca OTAENLHO OnauMBaEMas JIMLEH3MA.

6. B KomnnekT noctaBku BHOBb BKMoYeH OpaaHuzamop npoekma (PManager.rtw) —
cnyxxebHas bubanoteka, NpeAocTaBasatoLLan Habop 06X GYHKLMIA, KOTOPble MOTYT
6bITb BOCTPEbOBaHbI ApyrmMmn BrbanoTekamu.

© 2026 ACKOH




MoapobHee 06 OpeaHuzamope npoekma - cM. pa3zen [puknadHsie bubauomeku.
OtaenbHO onnaunBaemMas AnueH3na ana pabotol ¢ 6ubanoTekon He Tpebyetcs.

N3 komnnekTa noctaBku UCKMOYeHa ApxumekmypHo cmpoumesibHas bubiuomexa (architec.rtw).
BmecTo Hee nocTaBnsetcs bubanoteka CmpoumesibHole 3/1eMeHmbl U KOHCMpYKYUU.

7. HauvHada ¢ JaHHOW BepCuK, PacnpOCTPaHATCA CBODOAHO CresyroLme bubanoTeku:
- bubnnoteka akcnopTa B dpopmat DXF (dxflib.rtw),

Bubnunoteka akcnopta B dopmat DWG (dwglib.rtw),

Brubanoteka akcriopta B dopmar IGES (igeslib.rtw),

Brnbnnoteka noasepxkm dopmatra model (CATIA) (CATIAread.riw).

[na pabotbl ¢ HUMK BonbLue He TpebyeTca OTAENbHO OnlauMBaemMasn NLLEH3UA.

MpuknagHaa 6ubanoreka KOMIMAC

B pasgaene [lpoyue onepayuu nosasuniacb kKoMaHza Accoyuuposame pasmepsl. OHa
npefHasHayeHa 418 oOPMUMPOBaHMA aCCOLIMATUBHBIX CBA3EW MEXAY pa3sMepamu 1 nx
6a30BbIMKN 0bbekTamu. [ocne BbI30Ba KOMaHAbl Accoyuuposame pasmepebl Ha 3KkpaHe
noABAAETCA AMANor, B KOTOPOM MOXHO yKa3aTb TUMbl aCCOLIMMPYEMbIX Pa3MeEPOB W 3a4aTb
napameTpbl Bbibopa 6a30BbIXx OOBEKTOB.

Mpoune npuknagHbie 6UbANOTEKN

1. [opabotaHa bubauomeka mamepuasnos u copmameHmos (materials.exe).
- [losBunnacb BO3MOXHOCTb MOMCKa MaTepuana no Koay.

- Togasmnacb BO3MOXHOCTb KOHTPOAA AyOAMPOBaHNA HAMMEHOBaHWN MaTepManos,
copTamMeHTOB, dopM, BUAOB 06paboTKM, LOKYMEHTOB (OMLMOHANBHO).

- TosaBmnacb BO3MOXHOCTb paspeLlaTb AyH6aMpoBaHMa KOAOB MaTeprana B
npejenax matepuana, CoptaMeHTa, napbl MaTtepuan-CopTaMeHT.

- B meHto [MpoBepka AaHHbIX 406aBeHbl KoMaHAbl CUHXPOHW3aLUMA 0603HAYEHWN. .
n Nposepka NPUMEHAEMOCTU.... OHM MO3BONAOT CUHXPOHM3MPOBATL OH6O3HaYEHMA
5K3eMMNNAPOB COPTaMEHTa M NPOBEPATb CTAaTyC MPUMEHAEMOCTY OOBEKTOB
CnpaBoyHMKa.

- B API CnpaBouHuka gobaBaeHa BO3IMOXHOCTb 3KCMOPTa KOAa MaTepuana BoO
BHeLLUHMe NpuaoXeHuna ansa obbekTa knacca Matepuman.

- VI3MeHeH nopasokK yaaneHnsa amanpyrollero npedukca npm otobpaxeHunm
0603HaueHN 3Kk3emMnaapa CopTaMeHTa. YaaneHne anampytroliero npedukca
MOXET ObITb HACTPOEHO UHAMBUAYANBHO A8 KaXA0ro AOKYMEHTA Ha TEXHNYeckme
yCNnoBumA.

- B xomnnekT nocraBkm BkAtoYeH Pedakmop eduHuy usMepeHus (meditor.exe).
2. [opabotaHa bubnmoteka nHterpaumm KOMIMAC-3D V8 Plus n bubiuomeku

mMamepuasos U CopmameHmos.

- TMpw nosTopHOM 3anycke CnpaBOYHMKA C MOMOLLbIO BUBANOTEKM MHTErpaLmn
CnpaBOYHMK MNO3NLMOHNPYETCH Ha PaHee BCTaBNIEHHOM B JOKYMEHT OObekTe.

- [ob6aBneHa komaHza N36paHHoe. OHa NO3BONSET UCMONb30BaTh O6BEKTbI
CnpaBOYHMKa, NOMELLLEHHbIE B MOAb30BATENbCKNIA KnaccudumkaTop M3bpaHHoe.

- B ananor 6ubanotekn nHterpaumm 406aBaeHO KOHTEKCTHOE MeHH. Ero KoMaHabl
MO3BOIAOT YNPaBAATb CMMCKOM paHee BCTaBNEHHbIX OObEeKTOB.
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- [obaBneHa HacTpoiika bubamoTeky, NO3BONAIOLLAA 33aBaTb KOMYECTBO 3anmcel
B CMNCKe paHee BCTaBAeHHbIX 06bekToB CrpaBOYHMKa.

3. B Bubsuomeke anekmpodsuzameneli (Elmotors.rtw) nosBuncs mexaHn3m
MONb30BaTENBCKOrO HanonHeHWsa 6a3bl - Macmep HanosHeHusA. OH nNo3BoaseT
NONb30BaTENAM CAMOCTOATENBHO 3aHOCUTL B Ha3y AaHHbIX TEKCTOBYHO W rpaduueckyto
MHOOPMaLMIO O HOBbIX 3NEKTPOABUraTensx. Mimeerca BO3MOXHOCTb 3anoHEHMA
CnefyroLnx pasgenoB 6asbl AaHHbIX:

- DJeKTpOABMraTeNn NepeMeHHOro Toka oaHodazHble (06LWero NpUMeHeHu);

- DJeKTpoABMraTeN NepeMeHHOro Toka TpexdasHble (00LLero npuMeHeHus,
B3PbIBO3aLLMLLEHHbIE, KDAHOBbIE N METaNNypPrinyeckme);

—  DAeKTpoABMraTen NOCTOAHHOrO TOKa (C HE3aBUCUMbIM BO3DOYXAEHNEM).

- Macmep HanosHeHUA cHabxeH CBOEW CMPaBOYHOM CUCTEMOMN.

- Takxe BMecTe C HOBOW Bepcuen brnbanoteky NocTaBaseTca Habop 31eKTPOHHbIX
KaTas0roB 31eKTpoABUraTeNet COOTBETCTBYHOLLMX Pa3eNoB C TEXHUYECKMMM
XapaKTepuUCTMKammn 1 n3obpaxxeHamMu.

4. [opabotaHa bubauomeka naaHuposok yexoe (templet.rtw).

- TosaBmnacb BO3MOXHOCTb CO3ZaHMA NONb30BaTENbCKNX rPynn 0bopyL0BaHNA
MepBOro ypOBHS.

— [loaBunnacb BO3MOXHOCTb cO3aanua JonoHumensHelx 3/1leMeHmo8 memniemos -
rpapuueckmx n3obpaxeHnin, 0603HaYaroLLIMX NOb30BaTeNbCKME OOBEKTDI,
Hanpumep, TOYKM NMOABOZA 3NEKTPO3HEPrK, NonoxeHne GyHAAMEHTHbIX OMop,
TOUKM AN5 NOABOAA CUCTEMbI BEHTUAALMN U T.M.

5. [opabotaHa bubanoteka Cucmema pacnosHasaHus 3D-modeneli (FeatureKompas.riw).
- PacwwmpeHo pa3zHoobpasne pacno3HaBaeMblx MOAENEN 3a CUET YayULLleHNs

BHYTPEHHEN MOAENN AaHHbIX.

- BBepaeH pexunm pacno3HaBaHMsA COOPOK.

- PeannsoBaHbl OCHOBHbIE MOMEHTbLI PAacMO3HaBaHWA OnepaLynii Bbl4aBANBaHUSA C
YKJIOHOM.

- BBeaeH pexxMm MHTEePaKTMBHOrO pacno3HaBaHMs, B KOTOPOM OMepaTop MOXET
ynpaeaaTb GOPMUPOBaHNEM OTAENbHbIX 31eMEHTOB AeTanu, YTO NO3BOAAET
pacrno3HaBaTb b0aee COXHblE AeTanu.

— CHATbI HEKOTOPbIE OrPaHMYEHMA Ha XapaKTep Pacno3HaBaeMbIX MOAENEN.

- BBepaeHa BO3MOXHOCTb KOPPEKTHOTO MpepbiBaHMA NpoLecca pacno3HaBaHWS
onepaTopom.

- YcTpaHeHbl owmnbky, 0bHapyXeHHble B paboTe bubamnoTekm.

6. [opabotaH KoHeepmop mekcmosebix K/ eCAD - KOMITAC (bom.rtw).

- [lobaBneHa BO3IMOXHOCTb Bbinycka «[lepeyHei 31eMeHTOB» K CXemMam
3NEeKTPUYECKMM, KOTopble paspaboTaHbl B cnuctemax P-CAD sepcun 2004 m Protel.

- TosBunacb BO3MOXHOCTb BbiNycka «[lepeyHeit 31eMeHTOB» C COPTUPOBKOW
BHYTPW pa3zenoB no [1o3uyuoHHoMy 0603Ha4yeHuUr n HaumeHosaHuro (paHee
KOMMOHEHTbI COPTUPOBANNCL TONBKO MO CBOEMY NMOAHOMY HaumMeHO8aHUID).

- [peaycmoTpeHbl 06e BO3IMOXHOCTM GOPMUPOBaHUS «[lepeyHs 31eMeHTOB.
Bbibop TMMa COPTMPOBKM MPOUCXOAMUT B F1aBHOM OKHe MPUIOXKEHWS, B CEKLMN, TAE
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paHee BblbMpancs Tmn fgokymeHta (Cneyugukayus nav lNepeyeHo s1emeHmMos).
Monb3oBaTenb MOXET BblbpaTh co3saHue «[lepeyHsa anemeHToB» ¢ Copmuposkol
no asnemeHmam vwav ¢ Copmupoekol no OCT.
MpumMeyvaHme. Hrkakmx HOBbIX AOMONHUTENbHBIX AENCTBUIM MO nogrotoske BOM-dannos B
ECAD-cunctemax nponsBoanTb He HyxHO. OgHako npu ¢opmurposaHun BOM-daiinos B
cncteme P-CAD cneayet nsberatb BkaroUeHMs B otyeT BOM Takumx aTpvbyTOB KOMMOHEHT],
kak PDIF_TY v PDIF_|_PID (bopma oT4eTa HacTpamBaeTca NoJib3oBateneM CTaHAapTHbIMU
cpeactamm P-CAD).

7. [opabotaHa bubnnoteka bubsuomeka koHeepmopos daHHbix eCAD - KOMIIAC
(ecad.rtw). OHa BkArOUaET AONOAHEHHbIN KoHBepmop mekcmosbix K2 eCAD -
KOMITIAC (cm. npeapiaywmii nyHKT). Kpome TOro, B bnbanoteke ncnpasneHa owmobka,
NPOABNABLUAACA B HE BCErAa KOPPEKTHOM MOCTPOEHUM KOHTYPa NeYyaTHOW naathl, B
KOTOPOM MMEKOTCA Ayrn U OTBEPCTUA.

8. [HopabotaHa bubauomeka CrAC-obo3HaqeHul (spds.rtw):
- [MosBMANCH HOBblE KOMaHAbI:
— JluHus pa3spesa,
- Mapkep KOMINAC-Obvekma,
- [JopabotaHbl yHkumm Ceblika Ha opasmeHm v CcblIKa Ha 8bIHOCHOU 3/1eMeHm.
BoinonHeHa nHTterpauma ¢ Op2aHu3amopoM npoekma: CosaBaemMble B OTAENbHOM
AOKyMeHTe dparMeHTbl YepTexa obpabatbiBatoTcst Op2aHU3amopoM npoekma Kak

NPOTOTUMbI YepTexa M MOTyT BbITb MCMONb30BaHbI 418 €r0 KOMMOHOBKM C
Mcnonb3oBaHneM nHTepdencos OpeaHuzamopa.
- [pn noakntoueHnn bmbamnotekmn kK KOMIMAC-3D coszaeTca naHens bubamnotekm.
9. [Hopab6otaHa 6ubnunoteka KOMINAC-Obvekm (KObject.rtw).

- [oasunack GyHKLMA nocTpoeHnsa 3D-06beKTOB, MHTErPUPOBaHHAA C
OpeaHuzamopom npoekma.

- Togasunacbk GyHKLMA NOCTPOEHNS pa3pe30B, NHTerpupoBaHHaa ¢ Op2aHU3amopom
npoekma.

- TMossunack BO3MOXHOCTb paboTsl ¢ KOMIMAC-cneymnburkaumamm (¢
MCNOAb30BaHMeM O0OBEKTOB creundukanmi).

- [Moasunace dyHkuma Mapkep KOMIAC-Obvekma, HTerpmpoBaHHas ¢
bubauomexoli Cl/C-ob03Ha4eHul.

- PeanunzoBaHa noaaepxka bMbaMoTEK MapaMeTpmuUeckmx 06bekTOB, MCMOAb3YHOLLMX
06LWMin Habop dparMeHTOB A1 ONMCaHNSA HECKOIbKMX KaTeropuii 06bekToB (3TO
[,aeT BO3MOXHOCTb OMMCAHMA BUPTYalbHOW CTPYKTYpPbl AepeBa bubanoTekn
bparmeHTOB B pa3gene [TREE] ynpasaatowero danna atpnbyToB, OTAMYHOM OT
peanbHOW CTPYKTYpPbl, ONpeAensieMor NocTpoeHnem bnbanotekn GparmMeHToB).

- [losuance xapaktepHble Toukn KOMIMAC-O6bekToB.

- [pw noakntoueHnn 6mdamnotekmn kK KOMIMAC-3D coszaeTca naHenb bubamnoTtekm.

- [JopabotaH Macmep co3daHus EDB-¢atinos (cnyxebHas brbanoteka, 4aCTMYHO
aBTOMaTU3MpPYyHoLLaa co3aaHne darna ynpasastonx atpnbytos KOMIAC-
Obwvekm).

- TosBunack Nnoaaepxka pefakTMPOBaHNA GaioB ynpaBaaroLLMX aTpUbyTOoB,
MCNONB3YHOLLMX NpW onucaHnn pasgena [TREE] ctpoku Buaa:

© 2026 ACKOH




6#0#06 /Jlsymasp konoHHsil (K) no FOCT 26020-83|06 Zlsymasp ¢ napannensHeimMu
epaHaMuU
nosok#0601#0602#0603#0604#0605#0606#0607#0608#0609#0610#DATA_6#

- Togasunack noaaepxka pesakTMpoBaHna GanioB ynpaBaaroLLmx aTpubyTos, y
koTopblx B pa3gene [DATA] onpepenenbl nepemeHHble COMMENT_FIELDT n
COMMENT_FIELD2, 3apatowme npasmna Mmapkmposkn KOMITAC-ObbekTa.

- BbinosHeHo vcnpasneHve, NO3BOAAOLWLEE NPU PeAakTUpPoBaHuM daraos
ynpaBAaoLWwmx atpubyToB, cogepxalumx pasgensl [DATA] ¢ HenocnezoBaTeNbHOM
Hymepauuen, Hanpumep, [DATA_23], [DATA_25]..., COXpaHAaTb 3Ty HyMepauuto
(paHee B pe3y/ibTaTte pefakTMPOBAHNA HyMepaLma N3MeHANacb CaeayroLwnm
obpasom: [DATA_T], [DATA_2]...).

10. HopabotaHa bubauomeka ompucoeku naaHoe 30aHuli u coopyxeruli (Arch.rtw).

- Tossunack GyHKUMA NOAAEPKKN CO3AAHNSA IKCMANKALMI MOMELLLEHNNA.

- [loamnacb QyHKLMA YTEHMA LOKYMEHTOB, NOCTPOeHHbIX B KOMITAC-3D Bepcuu
7.0 v bonee paHHMX.

- [opabotaHa dyHKLMA OTpncoBkM 06bekToB OKHO 1 [lBepb C TeM, UTODbI KOHTYP
NnoMeLLLeHMA C OKHaMW 1 ABepbMUM aBTOMaTn4Yeckn pacrnosHasanca 8 KOMITAC-3D
NPV BbINOJHEHWM 3a/IMBKM.

- [lobaBneH HOBbIV CTWUAb OTPUCOBKM ABepert — Cmuse bTU.

- V13 coctaBa 6mubanotekn BbiBegeHa koMaHaa KOMIAC-Obvekm. Tenepb ans
MOCTPOEHMA MakpoobbekTOB, onmncaHHbix kak KOMITAC-o6bekTbl, cneayet
ncnonb3osatb bubanotreky KOMIMAC-Obvekm (KObject.rtw). Vicnonb3oBaHne
6unbnanotekn He TpebyeT AnLeH3nn. Bce PyHKLMOHaNbHbIE BO3MOXHOCTY
MHCTPYMEHTa COXPaHEHbI.

- KomaHnaa 61bnvoTekn SemMeHmsl 02paxoarouyux KOHCMpyKyul nepenMeHoBaHa B
Cmerel.

- [lpw co3zaHnK CTeH NosBMAaCh BO3MOXHOCTb HEMPEPBLIBHOrO BBOAA MX APYr 3a
APYroMm.

11.  [dopabotaHa bubauomeka kaHagok Ansi KOMITAC-3D (Ditch3D.rtw).

- YcoBepLUeHCTBOBaH Npouecc Bbibopa Tna LNANHAPUYECKOM MOBEPXHOCTY, Ha
KOTopoWn ByaeT NOCTpoeHa KaHaBka. Eciv brubamnoTeka He MOXET OAHO3HAYHO
OMNpesennTb, BHyTPEHHEN NN BHELLHeN ABAAETCA BblIOpaHHaa LMAVHAPUYeCcKan
MOBEPXHOCTb, MOIb30BATENHO NPeAsiaraeTcs BbIOpaTh TN MOBEPXHOCTM M3 CIMCKA
BapWaHTOB.

- [lopaboTaH anroput™m cosgaHusa kaHaBkn. KaHaBka, MOCTPOEHHas Mpy MOMOLLM
bnbamnoTekn, obbeanHAeTCA B BUOAMOTEUHbIV MakpOo3eMeHT. bararogaps sToMy
MOXHO MepenTn B PeXmnM pesakTMpOoBaHWsA KaHaBKM CPeACTBaAMMN NPUKNAAHOM
bnbanoTekm:

— Bbl3BaB COOTBETCTBYHOLLYHO KOMaHAy Ans B1bANOTEeUYHOro MakpO3NeMeHTa 13
[epeBa noctpoeHus;

— LLENKHYB MbILLbIO N0 6MbanoteyHomy MakposnemeHTy B mogean KOMIAC-3D.
12. [opabotaHa bubnnoteka MeHedxep wabnoHos (TemplateManager.rtw): pobasneHa

BO3MOXHOCTb pefakTpOBaHWA cpeacTBamMy MeHedxepa wiabioHoe feTanu nam
cbopkK, CO34aHHOM € MoMOLLbo koMaHAabl Co30ame demass/cOOpKy Ha OcHose
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WabsoHa.... [lns 31oro cnyxmt komaHza 6ubavotekn Pedakmuposame 8 MeHedxepe
waboHos. Nocne ee Bbi30Ba OTKpbIBaeTca MeHedxep wab/ioHos, v B Hem
3arpy>aeTcs WabaoH, COOTBETCTBYHOLLMIA TEKYLLEN MOAENN. Bbl MOXeTe M3MeHUTb
3HaYeHWA nepemMeHHbIX. YTobbl NepesaTb HOBblE 3HAUEHUA B MOAENb, CesyeT
BbI3BaTb KOMaHAy [lepecmpoums pedakmupyemyro Mooeb.

13. bubauomexa aHumayuu dns KOMIAC-3D nossonserT:

- VIMUTMpPOBATb ABMXKEHWNA COCTaBHbIX YacTel U3aenns B NpoLecce peanbHOM
paboTbl (MOryT NCMONBb30BATLCA CONPSAXEHNS AeTanel, HaknajblBaemble
nosb30BaTeNEM B MpoLecce NpoekTnpoBaHma 3D-cbopkm).

— ABTOMaATUYECKM NPOBEPATb BO3MOXHbIE KOJI/IN3NN (coyAapeHMﬂ ,D,eTaJ'IeV]) B
npouecce ABMXEHUA.

- Wmuntnposatb npoLecc «pa3bopkn-cOopkm» M3fenuna A9 NPUMEHEHNA B
NHTEPAKTUBHbIX 3NEKTPOHHbIX TEXHMUYECKUX pPyKOBOACTBax (MN3TP).

- Co3zaBaTh «KMHOrPaMMbI» ABUXEHUA MEXaHN3MOB (HabOp NocaesoBaTENbHbIX
kazpos B popmaTte KOMIMAC-dparmeHrTa (*.frw).

- 3anucbiBaTb BUAEOPONMK ABMxeHud B AVI-¢popmate. BocnpounssegeHue
BO3MOXHO KaK Ha TekyLleM Liare aHnumaLmm, Tak v B LeJIOM.

AHMMaUMA COCTOUT 13 NOCNeA0BaTENbHbIX Laros. Ha KaXAoM Llare MOXHO 3a4aBaTb
PasNNYHble BUAbI ABUXEHWA AeTanel 1 NapaMeTpbl ABUMXEHMA (CKOPOCTb, 4acToTa BpaLLeHus,
Bpems).

CueHapuii npoLecca aHMMaLUmMm COXpaHAETCa B TEKCTOBOM daiine ctaHgapTHoro XML-
dopmara.

14.  bubauomeka npoekmuposaHus MemasanokoHcmpykyul KM npegHasHaveHa ans
aBTOMaTM3aLMK BbIMyCcKa B YepTexHo-rpaduyeckoM pesaktope cuctembl KOMITAC-
3D yepTexHowW 1 TabanyHom gokymeHTaummn no pasaeny KM (pacumpeHrHsiin KM)
npoekTa. bubanoTeka noaaepXMBaET TakxKe GYHKLMIO TPEXMEPHOW BU3yanm3aumm
koHcTpykumin B KOMIAC-3D (ncnonb3oBaHume B kayecTtse pabouen cpeabl KOMIMAC-
3D npeanouTuTENbHEE C TOUKM 3PEHNS SPOEKTUBHOCTM BbIMOAHEHNS PabOT).

BrnbanoTeka B3anMoaencTByeT CO caeaytowmmm kKomnoHeHTamm cnctembl KOMIMAC-3D:
- KOMITAC-Obvekm (He TpebyeT Hannumsa AnLLEeH3nn)
- MNoaaepxka dopmaTta onmncaHns 06bEKTOB, MCMOAb3YeEMbIX HUBANOTEKON.
- OpeaHuzamop npoekma (He TpebyeT HaAnumsa ANLEH3NN)
- MNoagzep>xka paboTbl CO CTPYKTYPOW 34aHMA.
- MNoazepxka GyHKLMM NOCTPOEHNSA TPEXMEPHOM MOAENN.
- MNoazepxka GyHKLMM NOCTPOEHNSA Pa3pe30B.
- bubauomeka ClJC-o0603HaqeHuli (TpebyeT HanMuns TULLEH3MM)
— MapKknpoBKa 3N1eMEHTOB Ha MaaHax PacnoNOXeHWS.
- Cucmema npoekmupogaHus cheyugukayuli (TpebyeT Hannumna NNLEH3NM)
- Noazepxka dyHkumm Boinycka KOMIMAC-cneundukaumi.
Bubanoteka no3sonser:

— CozpaBatb vepTexu obLLero B1Aa, NaaHbl U pa3pesbl C NCMOAb30BaHMEM Kak
MacLITabmpoBaHHbIX, Tak 1 YNPOLLEHHbIX M306paxeHnin npoduns (dyHkuma 2D
yepyeHuns).
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- MogaenvpoBaTb METANANYECKYHD KOHCTPYKLMIO UK €e INeMEHTbI (31eMeHTbI
NA0CKMX GepM U1 T.M.) C LLeNblo NOCNEAYHOLLErO CO3aHNA TPEXMEPHOM MOZENN U
NpopaboTKM CONPAXEHUI N MOAPE3OK B COMPSAXEHNAX HECYLLMX NEMEHTOB
(coBMmeLLeHHbIV 2D 1 3D dyHKUMOHan bubanotekn).

- B nonyaBTOMaTMUECKOM peXMMe CTPOUTb MO TPEXMEPHOM MOZAENN KOHCTPYKLMM
4acCTb rpaduUUECcKMX JOKYMEHTOB, COCTABAAROLLMX KOMMIEKT YepTexen pasgena KM
npoekTa: YepTexei obLLero BMAa 1 paspe3oB (MOCTpoeHme COHCTBEHHO MOAENM
BbIMOIHAETCA Ha OCHOBE MIAHOB).

= [pu NOCTPOEHWM TPEXMEPHON MOAEM UCNONb30BaTh MHCTPYMEHT packaaskm (Kak
B OZHOM YPOBHE, TaK 1 C MPUpPaLLEHMEM 3HAUYEHNA OTMETKY; 6e3 NoAPe3kN Nau C
NOAPE3KOM 3N1EMEHTOB PackaazLki OMOPHbIM KOHTYPOM).

- BbINOAHATE MAaPKMPOBKY 31EMEHTOB KOHCTPYKLMIA Ha vepTexe (COBMECTHO C
bubsuomekoli Cl/]C-ob03HayeHull).

- Bobinyckatb npeaBaputensHble TabanuHble GOpMbI - cneumdukaumm (COBMECTHO C
CrcTemMon NpoekTMpoBaHua cneumduKaumni).

bubsiuomeka npoekmuposaHus MemasanokoHcmpykyuti KM noctaBnasetcsa co cnefyrowmm
HabopoM 6a3 AaHHbIX NPOodUNE CTaHAAPTHOrO MeTaaoNpoKaTa.

- [lonnbin katanor npodunen no NOCT B cocTase:
— Yronok pasHononouHbii no FOCT 8509-93
- Yronok HepaBHonoao4Hbln no FTOCT 8510-86*
- WBennep ¢ napannensHbiMu rpaHamu nonok no FOCT 8240-89
- LWsennep (B) no NOCT 5267.1-90
- LBennep ¢ yknoHom nosnok no FOCT 8240-89
- [ByTaBp konoHHbIn (K) mo FOCT 26020-83
— [ByTaBp ¢ yknoHom noaok no NOCT 8239-89
- [lytaBp gononHutensHon cepum () no FOCT 26020-83
- [lBytaBp HopmanbHbIM (B) mo FTOCT 26020-83
- [gyTasp wupokononoyHeii no NOCT 26020-83
— TaBp konoHHbIN (KT) no TY 14-2-685-86
— Tasp WUT no TY 14-2-685-86
— Tpy6ba snekTpocBapHaa npamotuosHaa no MOCT 10704-91
- Tpyba no FOCT 10704-91 (cokpalleHHble)
- Tpyba ctanbHas beclwoBHas ropsyegedopmmpoBarHHas no FOCT 8732-78
- LWBennep rHyTbIM paBHonoaouHbIi no FTOCT 8278-83 13 cranenn C239-C245
- LWBennep rHyTbIM paBHonoaouHbI no TOCT 8278-83 n3 cranen C255-C275
- Tpyba kBagpatHaa no TY 36-2287-80
- Tpyba npamoyronbHas no TY 67-2287-80
- Tpy6a kBagpatHas no FOCT 12336-66
- Tpy6a npamoyroabHas no FOCT 12336-66
- CokpalleHHbI CoOpTaMeHT
- CTO ACYM 20-93
— Crapble coptaMeHTbl (1926-1932 rT.)
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Bce 6a3bl AaHHbIX ABAAOTCA OTKPbITbIMW. [na BeseHWs 6a3 AaHHbIX MOXeT ObiTb
ncnonb3oBaHa cayxebHaa KOMIAC-6ubanoteka Macmep cozdaHusi EDB-gpatinos. Bo3moxHo
TaKXe VX pefakTMpoBaHMe C MOMOLLbIO F0HOro TEKCTOBOTO peAakTopa.

Mpw noaxntoueHnn 6ubanotekn kK KOMIMAC-3D co3zaetca naHenb bGubanoteku.

15.  bubauomeka npoekmuposaHus cucmem anekmpoocseujeHus 30 npejHasHaveHa AN
aBTOMaTM3aLuMmM B YyepTexxHo-rpadumyeckom pegaktope cuctembl KOMIMAC-3D pabot
MO BbINYCKY AOKYMEHTaLMM B COCTaBe NNaHOB PacnoNOXeHuA 1 cneundukaumin no
paszeny 20 npoekTa. bubanoteka noaaepxxmBaeT Takke QYHKLIMIO TPEXMEPHOM
BM3yanu3sauum npoektnpyemMbix cnctem B KOMITAC-3D (Mcnonb3oBaHWe YepTexHo-
rpadunueckoro peaaktopa cuctembl KOMITAC-3D B kauectBe pabouein cpespl
[OCTAaTOYHO C TOYKM 3peHns 3ODEKTUBHOCTM BbINONHEHMS PaboT).
bubanoteka B3aMMOAENCTBYET CO CNeayroLLMMmN KOMNoHeHTaMu cuctembl KOMIMAC-3D:

- KOMITAC-Obvekm (He TpebyeT Hannumsa AnLLEeH3nm)
- MNoazepxka dopmaTta onmncaHmna ob6bEKTOB, MCMOb3YeMbIX BUBANOTEKOMN.
- VHtepderic KOMIMAC-Obvbekm vcnoab3yetca npu NPOeKTMPOBAHNM CUCTEM
5N1EKTPOOCBELLEHNA 34aHMW ANA pa3MeLLeHMa Ha NaaHax 06bekToB, OTNNYHBIX
OT Kabener 1N OCBETUTENbHbIX MPUOOPOB (LWKadOB, LLMTOB,
3N1EKTPOYCTAaHOBOYHbIX U3AEANA 1 T.M.).

- ViHtepderic KOMIMAC-0Obvbekm ncnonb3yetcs ANs N3MeHeHWs CBOMCTB OOBbEKTOB
CUCTEM 3NEKTPOOCBELLEHMA, Pa3MeLLEHHbIX Ha NiaHe (B TOM uncne
OCBETUTENIbHBIX MPUOOPOB N INEMEHTOB KAabENbHbIX NTNHNNA).

- OpeaHuzamop npoekma (He TpebyeT HaAnuma ANLEH3NN)
- MNoazep>xka paboTbl CO CTPYKTYPOW 34aHUA.

- Mopaepkka GyHKUMM NOCTPOEHNSA TPEXMEPHON MOAENN, BKAKOUAOLLEN
3/1IEMEHTbI MPOEKTUPYEMOWN CUCTEMbI NEKTPOOCBELLEHNS.

- [Mopaep>ka GyHKLMM NOCTPOEHNA Pa3pe30B.

- bubsauomeka Cl/jC-0603Ha4eHul (TpebyeT Hannuma AMLEH3MN)
— MapKkunpoBKa 31eMEeHTOB Ha MiaHax PacnoNOXEHWS.

- Cucmema npoekmupoeaHus cneyugukayuli (TpebyeT Hannuma NNUEH3MI)
- MNoaaepxka dyHkUmM Bbinycka KOMIAC-cneundumkaLumm.

Bubanoteka nossonser:

- OcywwectBnsTb BbIGOPKY CBETUABHNKOB M3 H6a3bl JaHHbIX OCBETUTE/IbHBIX MPUOOPOB
Mo 3KCnayaTauMoHHbIM 1 cBeToTexHnYeckuM (KCC) xapakTepucTmkam.

— PaccuntbiBaTh KONMYECTBO CBETU/IBHWKOB MO YPOBHIO OCBELLEHHOCTY B
NPOEKTUPYEMOM MOMELLEHNWN C UCMOb30BaHWEM NMHAEKCHOrO MeToa (npamas
3a4au4a).

— PaccunTbiBaTh YPOBEHb OCBELLEHHOCTU MO KOJANYECTBY CBETUIbBHUKOB C
MCNONb30BaHMEM NHAEKCHOTO MeToAa (ObpaTHas 3as4ava).

— Pa3melLatb B aBTOMaATUUECKOM PeXMnMe rpynmbl CBETUNBLHUKOB Ha MiaHe B
npezenax KoHTypa NpoekTUpPyeMoro noMeLLeHMA Mo PacYeTHLIM AaHHbIM
(ycTponcTBo 0bLLero ocelenms). [pr 3TOM yUnTbIBAKOTCA OrPaHUYEHNS Ha
BO3MOXHOCTb B3aVIMHOTO PaCMnOIOXEHUA CBETUNBHUKOB B PAAY U PALOB
CBETW/IbHWUKOB, a TakXXe MUHMMaJIbHble OTCTYrMbl CBETU/IbHUKOB U PALOB
CBETW/IbHUKOB OT CTEH.
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- TMpw BbIGOpE 06LLErO OCBELLEHMSA MPOU3BOANTL YKPYMHEHHYH SKOHOMUYECKYHD
OLLeHKY YCTaHaBNMBAEMOTO OCBELLLEHNA MO BENNYMHE YAENbHOWN MOLLHOCTU.

— BbINonHATL pasmelLeHre eanHUYHBIX CBETUNBHWKOB Ha NiaHe - YyCTPOUCTBO
MECTHOIO OCBeLleHns (coBMecTHO ¢ bubanotekot KOMIMAC-O6vekm).

- BbInonHATb pesakTMpoBaHMe CBOMCTB NHOObIX CBETUIBHUKOB, B TOM Yncie
M3MEHeHWe BbICOTbl YCTAaHOBKM, 3aMeHa 1aMn U T.M. (COBMECTHO ¢ brubanoTekomn
KOMIAC-Ob6vekm).

— BbInOAHATb pacyeT OCBeLLEHHOCTM Ha paboyein MOBEPXHOCTH C yueToM GaKTopa
OTPaXeHWs, MPU 3TOM UMEETCA BO3MOXHOCTb UCKNKOUEHUSA OTAENbHbIX
CBETUMIBHUKOB 13 pacyeTa. PacueT Nnpon3BoOAMTCA C MCMONIb30BAHMEM TOYEUYHOTO
MeToAa.

- OtobpaxaTtb pe3ynbTaT pacyeTa OCBELLIEHHOCTM Ha paboyert MOBEPXHOCTU C
MCNOIb30OBaHWEM IMHUI PAaBHOW OCBELLEHHOCTM (M30/1KOKC) Ha Ni1aHe
pa3meLLeHns.

—  BbINOMHATL BU3yanbHYHO OLIEHKY pacnpeseneHnsa BeAUYMH OCBELLEHHOCTU Ha
paboueinn MOBEPXHOCTMN C MCMONb30BAHNEM MPOCTPAHCTBEHHOW M30HOKChI.

— BbinosHATb cbop 3nekTponoTpebuTenert B rpynnbl NOAKAKOUYEHWA. [1pn 3TOM
BbIMOJHAETCA aBTOMaTMYeCKas OLeHKa 3HaYeHUI PacCYeTHOM MOLLHOCTU U
PacYeTHOro ToKa ANA rpynnbl NOAKAOUEHNA (C y4eTOM Ko3dduLIMeHTa Cnpoca).

- BbINOMHATb TpacCMpPOBKY ANA MPOKNAAKM SNEKTPUUECKUX Kabener anda rpynnebl
NOAKIOYEHNS.

— BbIinosHATb pasmelleHme no Tpaccam kabenen. [Mpu HazHayeHun kabensa ans
BbINOJIHEHMA MPOKNAAKN pa3peLLeHbl TONbKO Kabenn, yaoBneTBopstoLme
YCNOBMAM HarpeBa (cornacHo Tpebosanmii [1Y3, ra. 1.3 «Bbibop NpoBOAHMKOB MO
Harpesy...»).

— BbIinosHATb NOA60P aBTOMATOB 3aLLMTbI FPYMMbl OT TOKOB KOPOTKOrO 3aMblKaHUA U
TOKOB YTEUKM.

- BbINOMHATE MapKMPOBKY MPOEKTMPYEMOrO MOMELLEHNSA 3HAUEHNEM
OCBELLEHHOCTH, 3alaHHON AN paboyert MOBEPXHOCTU.

- BbINOMHATL MapKMPOBKY YCIOBMIA KOMMYTALIMW CBETUNBHUKOB B rpynne
NOAKIFOYEHNS.

- BbINoNHATL MapKMpPOBKY Kabenen No KOANYECTBY XU

- BbINoMHATL MapKMPOBKY rpynn NoakAroUYeHns (coBMmecTHo ¢ bubauomexoti CrAC-
obo3Ha4eHull).

- BbINONHATb MAapKMPOBKY OCBETUTENBHBIX MPUOOPOB, WMTOB, 31EKTPOYCTaHOBOYHbIX
n3aenvii u 1.n. (coemecTtHo ¢ bubsuomekoti ClM/C-obo3HayeHul).

= OcywwecTBATb BbIMNYCK NpeABapuTebHbIX TabanuHbix GopM - cneumdrKaLmi
(coBmMecTHO ¢ CucTemMou NpoekTMpoBaHua cneunduKaumni).

bubanoteka noctasnseTcs ¢ 6azamum gaHHbIx cBeTUAbHNMKOB OAO ApaaToBCKMiA

CBETOTEXHMUYECKUNM 3aBOJ,

Bce 6a3bl AaHHbIX ABAAFOTCA OTKPbITbIMU. 19 BeaeHWs 6a3 AaHHbIX MOXET ObiTb
ncnonb3osaHa cnyxebHas KOMIMAC-6ubanoteka Macmep cozdaHus EDB-¢hatinos. BoamoxHo
TakXe pesakTMpoBaHue H6a3 C MOMOLLBHO 1H0OOro TEKCTOBOrO pesakTopa.

Mpwn noakntoueHunm mubanotekn k KOMIMAC-3D co3aaetca naHenb 6ubanoteku.
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16.  OpeaHuzamop npoekma asnaetca GyHKLUMOHaNbHbIM paclumpernem KOMIMAC-3D.
OpzaHuzamop npoekma s3avmozenctayeT co cnegyrownmmn KOMMAC-bubanotekamm:
- bubsuomeka ompucosku naaHos 30aHuli u coopyxxeHud,

- KOMIIAC-Obvekm,

- bubsauomeka npoekmuposaHus MemasanokoHcmpykyut KM,

- bubsuomeka npoekmuposaHus cucmem saekmpoocseujeHust 30,
- Bubsuomeka Cl/C-0603Ha4yeHul.

OpzaHu3amop npoekma no3Bonser:

—  OCYyLLecCTBAATb NOAAePXKY popmaTa «npoekt» B KOMITAC-3D;

—  BbINOJIHATL ONWCaHWeE CTPYKTYPbl MPOEKTa;

—  BbINOJHATE GOPMUPOBAHME CTPYKTYPbI 34aHNS;

—  OCYLLECTBAATbL AMCNETYEPU3ALIMIO OOLLIMX GYHKLMA NPUKAaAHbIX OMBAMOTEK,
paboTaroLMX C MOAENbIO 34aHNS;

—  OCYLLECTB/IATb KOMMOHOBKY AOKYMEHTOB, NMOJy4YaeMbIX Ha OCHOBE MOAENMN 3[aHuA,
C OTC/IEXMBAHMEM OAHOHANPaBAEHHOW acCOLIMATUBHOM CBA3WN «TpexMepHas
MOZLenb-YHepTtex»,

—  OCYLLeCTBAATb 3KCMOPT TPEXMEPHOM MOAENN KOHCTPYKLMK U3 daina NpoekTa B
dann coopkn KOMIMAC-3D.

Mpw nogkntoueHnn 6ubanotekmn OpeaHuzamop npoekma k KOMITAC-3D co3gaetcs naHenb
6unbanotekm.

17. Bubnnoteka CmpoumesibHble 31eMeHmMsl U KOHCMpYKYUuU No3BONAET:
- pa3pabatbiBaTb paboumre ueptexu (AC, KX) B cTporom cOOTBETCTBUM C
CYLLECTBYHOLLMMU CTaHZapTaMu;
=~ MNPOW3BOAMTb BbIBOPKY CTPOUTENbHBIX INEMEHTOB U KOHCTPYKLMIA 13 6a3bl AaHHBIX;
— MPOU3BOANTL PACCTaHOBKY M PacKNasKy CTPOUTE/bHbIX 3/IEMEHTOB Ha YepTexe;

— CO03JaBaTb B aBTOMATMUeCckoM pexunme crneuypnoukaumm no FOCT 21.101-97 &7
(BO3MOXHa MONb30BaTENbCKAA HACTPOMKA APYrMX CTUAEN cneundukaLmii;

= CaMOCTOATENbHO MOMONHATL 6a3y AaHHbIX.
B 6a3e saHHbIX 61banotekn cogepxutca 6onee 3140 3neMeHTOB:
- [OCT 24476-80 OyHAaMEHTbI;

- [OCT 19804.3-80* CBau 3abuBHbIe e1e300eTOHHbIE KBAAPATHOrO ceyeHus C
KpYyr/noM NONoCTbHO;

— TOCT 19804.4-78* Cau 3abMBHbIe Xene30beTOHHbIe KBaAPaTHOro ceyeHns be3
nonepeyYyHoro apMMpPOBaHMA CTBOa;

- TOCT 19804.6-83 CBan nonble KPYraoro ceveHms 1 cBam-obon0ukm
Xene30b6eTOHHble COCTaBHbIe C HEHAMPAraeMon apMaTypow;

- [OCT 13579-78* bnaokn 6eToHHbIe ANA CTEH NOABANOB;

- TOCT 28737-90 ®yHaameHTHble H6ankum (c.1.415.1-2, 1.815.1-1);

— TOCT 13580-85 MaunTbl kene306eToHHbIe NEHTOYHbIX GYHAAMEHTOB;

- C1.141-1 Bbin. 60. ManTbl nepekpbitu (FTOCT9561-97);

- C1.141-1 Bbin. 63. ManTbl nepekpbitut (FTOCT9561-97);

— TOCT 18979-90 KonoHHbI xene306eToHHbIe A5 MHOTO3TaXHbIX 34aHN;
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— TOCT 25628-90 KonoHHbI Xene3obeToHHble A8 OAHO3TaXHbIX 3JaHWN
npeAnpuUATAR;

- TOCT 18980-90 Purenu xene3obeToHHbIEe AN MHOFO3TaXHbIX 34aHKI (cepmm
1.020-1/87, 1.020.1-2¢/89, 1.020.1-4, 1.420.1-19, 1.420.120¢);

- [laHenn cteHoBble Cepusa 1.030.1-1;

- [OCT 8717.0-84, TOCT 8717.1-84 CtyneHn xene306eTOHHble 1 BETOHHbIE;

- (C.1.189.1-9 Bbin.1/89. Waxtel nndTos (TOCT17538-82);

- TOCT 6629-88 [lBepu AepeBAHHbIE BHYTPEHHME 419 XXUAbIX 1 OBLLECTBEHHbIX
3[aHN;

- [OCT 14624-84 [iBepwv fepeBAHHbIE AN MPOU3BOACTBEHHbIX 34aHUI;

- TOCT 24698-81 [ipepn AepeBAHHbIE HAPYXHbIE ANA XWAbIX U OOLLECTBEHHbIX
3[aHN;

- TOCT 24699-81 OkHa 1 bankoHHble ABEPU AEPEBAHHbIE CO CTeKAOMNakeTaMm m
CTeKNAMM ANS XKNAbIX N OOLLECTBEHHbIX 3aHNIA;

- TOCT 24700-81 OkHa n HankoHHble ABEPU AEPEBAHHbIE CO CTeKI0NakeTaMu A
KUNbIX N OOLLECTBEHHbIX 34aHUN;

- TOCT 12506-81 OkHa AepeBsiHHblE A8 MPOU3BOACTBEHHbBIX 34aHWI;

- [OCT 16289-86 OkHa 1 HankoHHble ABEPU AEPEBAHHbIE C TPONHBIM OCTEKIEHNEM
NS KNAbIX N OOWECTBEHHbIX 34aHni (€.1.136.5-23, Bbin.3, ¢.1.236.5-12, BbIN.2)»

- TOCT 26601-85 OkHa 1 6anKoHHble ABEPU AEPEBAHHbIE AN MANOITaXKHbIX XMbIX
JIOMOB;

- TOCT 27936-88 OkHa 1 aBepv HanKOHHbIE AepPEeBOATOMUHMUEBBIE AN
OOLECTBEHHbIX 3[1aHNI;

- TOCT 11214-86 OkHa v 6ankoHHble ABEPU AepPEBAHHbIE C ABOMHbIM OCTEKNEHNEM
NS KUAbIX U 0bLLLeCcTBEHHbIX 3aaHnM (c.1.236.5-12 Bbin.1).

18.  bubiuomeka npoekmuposaHusi MemasaiokoHcmpykyuii (metcon.rtw) nepenmeHoBaHa
B bubsiuomeky npoekmuposaHus Memanau4eckux onop.

Otanuma sBepcuu 8 ot Bepcumn 7 Plus

MNMonb3oBaTenbckmn nHTepdenc

1. TlpoBeaeHa oNTMMM3aLMA MNOAb30BATENBCKOrO MHTEpdENca, HanpaBaeHHas Ha
noBblWeHWe ya0b6CTBa 1 YCKOPeHWe BBOAa NapamMeTpoB 06bekToB. OCHOBHbIE
A0paboTkm KocHyuCh MNaHenn CBOMCTB.

- YaepxaHue UMCNIOBbIX 3HAYEHUI B NOAAX. Tenepb 3HaUEHME YNCNOBOTO
napameTpa, He NOATBEPXAEHHOE HaxaTWeM KnaBuwu <Enter>, He cbpacbiBaeTcs
npv nepeBoje GoKyca B OKHO AOKYMEHTa.

- [NpeponpeaeneHHbIM NOPAAOK 3a4aHNA NapaMeTpoB. [1opasoK BBOAA NapaMeTpoB
AN Pa3NnNUHbIX OOBEKTOB OMNpPeAeneH 3apaHee 1 XxpaHuTca B cucteme. [Nostomy
3HaueHue (YMCN0 NN TEKCT), BBEAEHHOE C KNaBMaATypbl BO BPEMS CO34aHNSA UK

peAakTMpoBaHMA 06bekTa, cpasy — 6e3 NPUHYAUTENbHOW aKTUBM3aL N —

BOCNPUHMMAETCA CUCTEMOM KaK 3HaYeHne NepBOro NpeaonpeseneHHOro

napameTpa 1 3aHOCUTCA B COOTBETCTBYHOLLee none. [pn HaxaTum KnaBuLLm
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<Enter> NponcxoanT GUKCcaLmMs 3TOrO 3HaUEHUS U NePexos K cieayroLiemy
npesonpeaeneHHOMY napameTpy.

- JlopaboTka «KOpeLKoB» BKNaAoK. Ecn BkaoueHO 06beMHOe OTObpaxeHme
«KOPELLKOB», TO

— KpOMe HaAmnmcen Ha HMX OTOBpakaroTCA MUKTOrpaMMbl, CUMBOAM3MPYHOLLME
Ha3HayeHne BKaOK,

— LUMPUHA KOPELLKOB M3MEHSETCA B COOTBETCTBUN C LUMPWUHOW NaHenn CBOWCTB,
6narogaps yemy oTnasaeT HeObXOAMMOCTb B MPOKPYTKE KOPELLKOB.
2. ToABMANCH HOBblE MHCTPYMEHTa/IbHble MaHenu:

— [106asnbHbIe Npuea3Kku, CofepXKaLLaa KHOMKM BKIKOUEHWS TN06anbHbIX MPUBA30K B
TeKyLeM ceaHce paboTbl,

— Jloka/ibHbie NPUBA3KU, COAEPXKALLAs KHOMKN BKAFOUEHWS NOKATbHBIX MPUBA30K B
TeKyLLIEM MpOoLecce NOCTPOEHNs 06beKTa.

O6uwme ycoBepLUeHCTBOBaHMA
1. CywecTtBeHHO NepepaboTaH MexaHW3M NapameTpm3aLmm B rpaduueckmx AOKyMeHTax
N 3CKN3axX.

2. B rpadunueckmx 4OKyMeHTax 1 3ckM3ax NOABUAACh BU3Yann3aumsa OrpaHnyeHni,
HaNOXEHHbIX Ha OOBEKTbI, U MMEIOLLMXCA Y OOBEKTOB CTeneHen CBOHOAb!.
[Nlonb3oBaTeENlb MOXET:

- C nomoLpbro koMaHa Omobpaxame oepaHu4eHus 1 Omobpaxame cmeneHu
€80600b! BKNHOUATL M OTK/IOUATb OTOHPAXKEHWE COOTBETCTBYHOLLIMX 3HAUKOB,

— HacTpavBaTb OTObpaxeHwue 3HaukoB B pasaene paguyeckul pedakmop —
OzpaHuyeHus u cmeneHu c8o600bl Ha Bknaske Cucmema HaCcTPOeYHOro Auanora.

3. KomaHza Co3dame ob6bekm Tenepb AOCTYMHa B MeHtO Pedakmop. YMonyaTensHas
KOMOWHaLMa knaBuLw ans ee BbizoBa — < Ctrl>+<Enter>.

TpexmepHoe MmogenupoBaHue
1. HoBble kOMaHAbl GOPMUPOBAHMA NNCTOBbIX AETaNEN:

- 3akpeimas wmamnoeka,

—  Omkpeimas wmamnoeka,

- bypmuk,

- Xamosu.

KHomkwm ANA Bbl30Ba KOMaH/, pacnoioXeHbl Ha MaHenn SnemeHmMsl IUCMOB020 Mea.
2. Y TpexmepHbIx O6BEKTOB MOABUANCH XapakTepHble TOUKM.

— XapakTepHble TOUKM AOCTYMHbI B PeXMME PeaakTMpOBaHWS 1 MO3BOAOT
AMHAMNYECKMN U3MEHSATb UMC/IOBbIE MapaMeTpbl OObEKTOB.

- Kak v npu paboTte ¢ xapakTepHbIMK TOUKaMW rpadnyecknx o6bEKTOB, MMeeTcs
BO3MOXHOCTb OKPYF/IeHWs 3HaYEHNA MapaMeTPOB 0 BEJINUMH, KPaTHbIX TEKYLLEMY
wary kypcopa. o yMonuaH1o oOKpyraeHune BKIKOUEHO.

3. [losBrnacb BO3MOXHOCTb MAAaBHOIO N3MEHEHMSA l/|306pa>KeHl/Iﬂ MOJENN Ha 3KPaHe
npn CMeHe ee OpneHTaUnn Nan MacLiTaba. Mo YMOJIHaHNKO NMNaBHOE M3MEHEHKE
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M306pa>KeHl/IFI BK/THOYEHO. KpOMe TOro, CtaJla BO3MOXXHa aBTOMaTtn4yeckaa CMeHa
opueHTaunnm moaenn:

— NPV CO34aHNM 3CKM3a — YCTaHOBKa opueHTaunmn HopMaibHo K (MO yMOAYaHWUIO
BKJIFOUEHA),

- Npw CO34aHNN onepaLMm — yCTaHOBKA yKa3aHHOW No/b30BaTeneM opueHTaumnm
(MO YMONYAHWIO BbIKNFOYEHA).

[Ans HaCTPOMKM 3TUX BO3MOXHOCTEW U yNpaBAEHUA UMW CNYy>KaT HOBblE 31EMEHTb,
MOSABMBLUMECA B AMaNore HaCTPOWKM NapaMeTPOB ynpaBaeHnsa 1300paxeHreM.

4. Peann3oBaH pexunm ynpoLLeHHOro otobpaxeHunsa cbopok, NpesHa3HauYeHHbIN AN
COKpALLEHMA BPEMEHN OTPUCOBKM MOAENN MPU U3MEHEHWUN ee MoaoXeHus. Ecan
[AHHBIA PEXNM BKIFOUEH, TO BO BPEMS M3MEHEHMS MONOXEHNA COOPKK ee
KOMMOHEHTbI 3aMeHATCA Napannenenmnesamm COOTBETCTBYHOLLMX rabapuToB m
LIBeTOB. [10 3aBepLUEHWM N3MEHEHNSA NONOXKEHNA OTOBpPaXKeHNe KOMMOHEHTOB
BOCCTaHaB/MBAETCA.

YnpaBneHve pexxnmMoM YNpoLLeHHOrO OTobpaxeHms cOOpOK OCyLLEeCTBAAETCA B
pa3aene Pedakmop modeneli — lNapamempel ynpouwjeHUs cOOpkuU Ha BKNazKe
Cucmema HaCTpOeYHOro Ananora.

5. [osBmnacb HOBas KOMaHZa CO3/aHus BCroOMoraTenbHbIxX naockocten - CpeaHan
NNOCKOCTb. OHa CAYXXWUT A8 NOCTPOEHMA BUCCEKTOPHOM NAOCKOCTU ABYTPAHHOIO yria.
Mpw 3TOM yron MoOXeT 6bITb 3aZ,aH CBOMMM rPaHAMM, IMHENHBIM YTNOM NMHO rpaHbrO
W CTOPOHOM MHeHOro yraa. KHomka Ans Bbi3oBa koMaHzAbl CpeaHAs NAOCKOCTb Mo
YMOJIYaHUIO pacnoioXeHa Ha NaHenn BcnomoratenbHas reoMeTpus.

6. [JlopaboTaHa KOMaHAa NOCTPOEHMA NPOCTPAHCTBEHHOM NTOMAHOW:

— noABWMJIaCb BO3MOXHOCTb MOCTPOEHMA BEPLLUNH JIOMaHoOM YyKa3aHneM mnx
NOJIOXEHMA KYypPCOPOM B OKHE MOAENN NN BBOAOM 3HAUYEHNM KOOpAMHaT B
cneynanbHbIX MOaAX MaHenn CBOWCTB,

— TnNoABWJIaCb BO3MOXHOCTb MOCTPOEHNA CETMEHTOB JNIOMaHoOM napanneibHoO
KOOPAMHATHbIM OCAM.

7. TlosBMNacb BO3MOXHOCTb ONTMMM3aLIMM Pa3MepoB B 3ckmn3ax. OnTuMm3aLmsa coctomT
B C/IeAyHOLLEeM:
- reomMmeTpuueckne napameTpbl pa3mMepoB (AAMHa CTPENKM, BbICOTa LWpUdTa HaAMUCH
M T.M.) OCTAOTCA NOCTOAHHBIMW NPKY NHOOOM MaclwTabe OoTObpaxeHNs 3CKn3a,

— pasMepHble HaAMMCK OCTaKOTCA MapanNenbHbIMN NAOCKOCTM 3KPaHa Npu Ar06oM
MONOXKEHMN MNOCKOCTU 3CKN3a.

BknroueHume n oTkaroueHme OoNnTMMmM3aunn pasMepoB B 3CKM3ax NMpPpon3BoamnTCAa B Anasaore B

pa3aene Pedakmop modeneli — Pasmepsi Ha Bknaake Cucmema HacTpoeyHoro Avanora. o

YMOJHaHNKO ONTUMM3aLMNA BKJTKOYEHa.

8. [osBMAaCb BO3MOXHOCTb HaCTpOVIKM LBETOB, MCMNOJIb3YyEMbIX AN1A BblAE/IEHNA N
noacBeynBaHnA 06beKTOB Mo4enn N BOSMOXHOCTb 3aKpallnBaHWA rpaHe17| npn nx
BblaeneHnn. COOTBETCTBYHOLLME 3N1EMEHTbI YNPaBAeHWs BKAKOYEHbI B AWaOr
KoHmekcmHoe pedakmuposaHue, B CBA3M C YeM OH NeperMMeHOBaH B
PedakmuposaHue.

9. B okHe MOoaenn nosiBMACA cneu,maﬂbeuZ CMMBOJT CNCTEMbI KOOPAWMHAT, HeCcBA3aHHbIM C
Ha4da/ oM KOopAnHatT Mo4enn. OH pacnonoXeH B N1€BOM HVMXKHEM YIJly OKHa 1 COCTOUT
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M3 TpEX OOBEMHbBIX CTPENOK KPACHOrO, 3€N1EHOTO M CMHEro LiBETOB, NMOKa3blBarOLLIMX
NONOXNUTENbHbIE HanpaBaeHus ocen X, Y, Z cooTBeTCTBEHHO. [1pn noBopoTe Moaenu
3TOT CMMBOJI CUCTEMbI KOOPAMHAT MOBOPAYMBAETCA - TaK Xe, KakK ¥ CUMBOJI,
PaCMONOXEHHbBIN B Ha4Yase KOOPAMHAT, HO, B OTIMUME OT MOCNEAHErO, He CABUIraeTca
Npv NepemMeLLeHNN MOAENN U HE MOXET ObITb OTKIFOUEH.

10. B pexwumMe pesakTMpPOBaHWS 3CKM3a Tenepb MOXHO UCMOb30BaTh BCe NMPUKIALHbIE
onbamoTekn 1 BUbANOTEKM GParMeHTOB, KOTOPbIE PaHEE MOV MPUMEHATLCA TObKO
B rpaduryeckmx gokymeHTax (KoHcmpykmopckas bubiuomeka, bubauomexka
3/IeMeHMo8 CMaHo4YHbIX npucnocobieHul, bubauomeka mpy6onpo8ooHoU
apMmamypel, 1eMeHmel cocydos U annapamos, bubiuomeka KOHCMpPYKMUBHbLIX
anemMeHmos, bubsuomeka anekmpomexHudeckux 06o3HaqeHuUld v ap.).

lpaduueckne JOKyMeHTHI

1. ToABmnacb BO3MOXHOCTb CO34aHMA MHOTONNCTOBbLIX YepTexen — AOKYMEHTOB *.cdw,
COZEepPXaLUmMX HECKOABbKO INCTOB C Pa3NNUHBIMW OPOPMAEHUAMK 1 GOpMaTaMU.
YMonuatenbHas HacTpolika JMCTOB NPOU3BOAMUTCA B pa3zenax llapamempsl nepgozo aucma v

[Napamempsi HOBbIX IUCMO8 AManora HacTPOMKX NapamMeTpoB (Ha Bkiaake Hoebie OoKyMeHmel
— AN HOBbIX YepTexel, Ha Bkaaake Tekyuyuli O0KyMeHm — ANs TeKyLero Yeprexa).

[lobaBneHue 1 yaaneHme AUCTOB, a Takke UX HacTporika (CMeHa dopmata, obopmMaeHns 1 T.M.)
ocylectasetca B MeHedxepe 8udos u ¢/10es, B CBA3M C YeM OH nepenmeHoBaH B MeHedxep
doKyMeHmMa.
MNepemelleHe N0 AOKYMEHTY MPOM3BOAMTCA C MOMOLLIbKO KHOMOK HOBOW MHCTPYMEHTANbHOWM
naHenv YnpaeseHue aucmamu.

2. [losBMnacb BO3MOXHOCTb pa3MeLLEeHNs Ha INCTe vepTexa cneundukaumin pasanyHbix
ctunent. Belbop cneundukaumin, Kotopble byayT oTobpaxaTbCa Ha ANCTe,
OCYLLIeCTBNAETCA B AManore yrnpaBaeHusa onncaHnamm cnegnbukaumi.

3. TosBmnack aBTOMaTMYECKas COPTUPOBKA OyKBEHHbIX 0O03HaUeHN 06bEKTOB
obopMAEHMS, MO3BONAIOLLLAA aBTOMATUYECKM YNOPALOUYMBATL MCMONb3YHOLLMECA B HNX
OyKBbI.

BkntoueHme 1 HacTpoika aBTOCOPTUPOBKM MPOM3BOAUTCA B Pasaene

Asmocopmuposka amanora HacTpoviku napaMeTpoB (Ha Bknaake Hogele 0okymMeHmeb!

— [19 HOBbIX rpaduyeckmx AOKYMEHTOB, Ha Bkiaake Tekyuyuli 0okymeHm — ans

TeKyLero AokymeHTa). Mpun HacTponke Noib30BaTelb MOXET 3a4aTb CeaytoLme

napameTpbl:

- nepeuyeHb BYKB, ONpeAenstoLLIniA, Kakne BykBbl U B KAKOM Nopsake byayT
npucBamBaTbCca 06bekTaM 0POPMAEHNS,

- nepeyeHb OOBEKTOB, ONPeAENAtOLMI, KakMM OOBbeKkTaM 1 B KakoM nopsaake dyayTt
aBTOMaTMYeCKM NPUCBOEHbI BYKBbI.

4. TosBnnacb BO3MOXHOCTb CBA3bIBAHNA PA3NIMYHbBIX TEKCTOBbIX OOBEKTOB MeXAy COOOW,
T.€. CO3/aHnA ccblNoK. Hanpumep, B 0603HayeHne paspesa MOXHO BCTaBUTb CCbIIKY
Ha AMHWIO pa3pe3a. COOTBETCTBME TEKCTa CChbIIKW ee UCTOYHWKY MNOALEPKNBAETCA
aBTOMaTMYeCKM.

5. [opabotaHa komaHaa peobpazosame 8 NURBS: ciMBOAbI, BBEAEHHbIE BEKTOPHbLIMM
wpwndTamn, Tenepb NpeobpasyroTcs B HAOOPbI OTPE3KOB.
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6. YcoBeplueHCTBOBaHbI KOMaHAbl JluHus paspesa, Cmpesika e32140a, BelHoCHOU
3/leMeHm: NoABWIaCb BO3MOXHOCTb BBO/A AOMONHUTENLHOIO TekcTa (HoMepa nncra
nAn 0603HaYeHWA 30HbI, rAe HaxoanTca nsobpaxeHue). na MMHUM pa3pesa MOXHO
TaKXke yKa3zaTb CTPesiky, PAAOM C KOTOPOW OH AOJIXKEH pacnonaraTbCs.

7. [dopaboTaH npoLecc NpocToro (be3 Bbi30Ba CrneuymanbHOM KOMaHAbl) BblAeNeHNS
0OBbEKTOB:

—  eC/M KypCop MbIWK C HaXaToW NIeBOM KHOMKOW NepeMeLLaeTca cnpasa HaleBo, TO
bopmunpyeTca cekyllas pamka BblAENEHUA; MPU NepeMeLLEeHMM C1eBa HaMpPaBo
dopmupyeTcs, Kak 1 paHbLue, 0bblYHasA pamka,

- MNOsBWAACh BO3MOXHOCTb CHATUA BblAeNeHNs PaMKOM — A8 3TOro npwu
dopMMPOBaHMM PaMKK HEOBXOAMMO YAEPXKMBATh HAXATOW KnasuLy <Shift>.

8. TlosABmnacb BO3MOXHOCTb M3MEHEHMA NpuopuTeTa rnobanbHbix NpmBA30K. HacTporika
npyopuTeTa OCYLLECTBAAETCA NyTEM M3MEHEHNA NopsAAKa CAeAOBaHMA Ha3BaHWM
NPUBA30K B AManore yCTaHOBKM r106anbHbIX MPUBA3OK.

TekcTOBbIV Npoueccop

MosBMNaCk BO3IMOXHOCTb MPOBEPKM NMPaBOMMUCaHWA B TEKCTaxX (TEKCTOBbIX JOKYMEHTaX,
HaAMMCAX Ha yepTexax, Aveinkax Tabaunuy v T.n.). g 3anycka NpoBepKM CAyXUT KOMaHAa
Cepsuc — lNpasonucaHue. Nocne ee BbI30Ba Ha dKpaHe NOABNAETCA ANANOr yrpaBaeHns
MPOBEPKOW, aHaNOrMYHbIN ncnonb3yroLlemyca B MS Word.

Cneundvkauyms
1. TlosBMAacb BO3MOXHOCTb ABHOTO 33aHNA NOPALKa COPTUPOBKM 3HAUYEHWI B

CTPOKOBbIX NONAX WabnoHa. brarogapsa 3ToMy cTana BO3MOXHOW COPTUPOBKA,

OTANYHas OT andaBUTHOW. Hanpumep, HUXeNpUBEAEHHbIN CIMCOK OTCOPTMPOBAH MO

MO0 «eMHULIbI UISMEPEHNA» B CNefyroLLEeM NopAaKe: OMbl, KMJOOMbI, B TO BPEMS

KaK COPTMPOBKa MO BO3pacTaHuto Aana bbl 06paTHbIN MOPAAOK: KMAOOMbI, OMbI.
Pesunctop MJ1T-0,25-210 Om TY 11-85
Pesunctop MJIT-0,5-240 Om TY 11-85
Pesncrop M/NT-0,25 24 kOm TY 11-85
Pesncrop MJIT-0,25-27 kOm TY 11-85

2. [losBmnacb BO3MOXHOCTb CO34aHMA BNOXEHHbIX W AONOJHUTENbHbBIX Pa34enoB.

BnoxeHHble pa3zgenbl pacnonaratoTcs BHYTPW pasaena, nocae Bcex 06bekToB 3TOro

paszena. lononHuTenbHble pasgenbl pacnosiaratotca B KOHUe cneumukaLmm, nocie

BCeX ee pa3zenos. [pynnbl BAOXKEHHbIX U AOMOJAHUTENbHbIX Pa3eNoB Ha3blBArOTCA

COOTBETCTBEHHO 610KaMW BJIOXKEHHbIX pa3zesioB 1 610kaMK JONOHUTENbHbIX

pa3aenos.

Bnaro;l,apﬂ NOABNAEHNHO BJIOXKEHHbIX 1 AOMNOJIHNTE/IbHbIX Pa3aen0oB CTasO BO3MOXHbIM!

- dopmunpoBaHme cocTaBa pasgena Komnaekmesi NpOCTon cneumndukaumm no
FOCT 2.106-96 «TeKkCTOBblE JOKYMEHTbI». B 3TOT pasaesn Hero MoryT BXOAUTb
cnepyroLime 610KM BNOXEHHBIX Pa3AeoB:

— Komnaekm MOHMAxHsix Yacmed,
— Komnnaekm cmeHHbIx Yacmed,
— Komnzekm 3anacHeix yacmed,
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— Komnnaekm uHcmpymeHma u npuHadnexHocmed,
— Komnsiekm yknadoyHelx cpedcms.

- ¢dopmupoBsaHune cneundurkauma no FOCT 2.413-72 «[1paBuna BbINOAHEHWA
KOHCTPYKTOPCKOW AOKYMEHTALMN 34NN, N3TOTOBASEMBIX C MPUMEHEHNEM
3/1EKTPUYECKOrO MOHTaxa». Takas cneundrkaLma MOXeT CoAepXaTb OANH U3
cneaytowmx 6,10K0B AOMNOAHUTENBHBIX Pa3AeN0B:

— YcraHaBaumBatoT MO XXXX.XXXXXX.XXXM3,
— YctaHaBamBaroT Mo XXXX XXXXXX. XXXTH,
— YCTaHaBAMBAKOT NPW 31EKTPOMOHTaXe.

Mpu Ucnoab3oBaHWK B crielmdmKaLmmn 610KOB YcmaHasausarom no... BO3MOXHO yKa3aHuve
LOKYMEHTa (0BbIYHO 3/IEKTPOMOHTAXHOrO YepTexa nav TabanLibl COeANHEHNIA),
0603HaueHve KOToporo ByseT aBTOMaTUUeCky NOACTaBAEHO B 3aroN0BOK H10Ka.

SDK

PeannsoBaH 6a30BbIN MEXaHW3M CODbITUN.

MpuknagHble 6M6ANOTEKM
1. [dopabotaHa bubauomeka mamepuanos u copmameHmoe (Materials.exe).

1.1. Obwume ycoBepLUEHCTBOBAHMA

- [obaBneHa npoBepka yHWKaAbHOCTM NapaMeTPOB CO34aBaEMbIX SK3EMMAAPOB
copTameHTa.

- [ob6aBneH HoBbIN knaccudukatop 0bbekToB CNpaBoYHMKa — MO KOAY,
Ha3HaYeHHOMY C MCMOb30BaHMeEM KoandurkaTopa. Peaan3oBaHo B Avanore
Knaccugbukamop no kody, KOTOpbI MOABNAETCSA Ha 3KpaHe Moc/e BbI30Ba
komaHzabl Cepsuc — Knaccugpukamop mamepuasnos no kody...

- [JlobaBneH HOBbIN kKnaccndukaTop 0O6BEKTOB Kacca IK3EMMNIAP COPTaMeHTa — Mno
copTameHTaMm. Peann3oBaHo B Ananore Ik3eMnispsl COPMAaMeHMos, KOTOpbIl
NOABNAETCA Ha 3KpaHe nocsie Bbi30Ba KoMaHAbl Cepsuc — Ik3eMnspel
COpMAamMeHmoe...

— [nanor pefakTMpoBaHMa TMNOPa3MePOB MOXET ObITb BbI3BaH HaXaTMeM KHOMKM
Ha MaHenn MHCTPYMEHTOB Crncka Tunopasmepel.

- [obaBneHa BO3MOXHOCTb GUIbTPALIMM OTODPaKaeMbIX TMMOPa3MEPOB B CNNCKeE
Tunopasmepei.

- [obaBneHa BO3MOXHOCTb MCMONb30BaHMA Bydepa obMeHa Npu pesakTMpPOBaHUM
06bekToB KnaccmdmkatopoB CnpaBoOYHMKA NPW MOMOLLM KOMaHZ Beipesame,
Bcmasume BMecTO MexaHu3Ma «drag & drop».

1.2. Ba3za AaHHbIX MaTepManoB 1 COPTaMEHTOB

- Obuiee KONMMYECTBO MapoOK MaTepranos coctasaset 4460 No3nLmi, B TOM Ymcie:
- 1070 oTeueCcTBEHHbIX MapOK CTafel 1 CNNaBoB,

— 720 3apybexHbIX Mapok cTanen (BKNtoYasa CBeAEHNA O XMMUYECKOM COCTaBe U
MeXaHNYeCKMX CBOMCTBAX),

— 87 MapOoK YyryHos,

— 318 MapoK LBETHbIX METANNOB W1 CMIaBOB,
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— 397 Mapok Macen 1 CMasok,
— 160 Mapok N1lakoB 1 KPacok,
- 413 mapok niactMacc,

— 464 Mapku Knees.

- ba3za saHHbIX AONONHEHA CBEAEHNAMM ANS aBTOMATU3NPOBAHHOM KOANDUKaLMN
3K3eMMIAPOB COPTAMEHTOB.

1.3. Koagnourkatop
B koMnaekT mocTaBkm BKAKOUEH HaCTpaMBaeMbIVI KO,CI,I/Iq)l/IKaTOp MaTepranoB ANA
aBTOMaTM3NPOBaAHHOIO NMPUCBOEHNA KOAOB MaTepmasiaM MU 3K3eMnadapam COpTamMeHTa.
KoanduumpoBaHHble 06beKTbI CMPaBOYHMKa AOCTYNHbI Ans Bblbopa B KnaccndumkaTtope
MaTepuanoB Nno KOAy.

1.4. Tpunoxerua

B kOMMnekT NocTaBkm BKAKOUEH CNPaBOYHUK Mamepuadsel u copmameHmel. Ckreusaemolie
mamepuasnel. CNPaBOYHMK COAEPXKUT CBEAEHMA O Kneax AN BblIbpaHHOW napbl
MaTepranos U CBOWCTBax K/ieeBoro coeanHeHnA.

1.5. JokymeHTauuma
PyKOBO,CI,CTBO nonb3oBaTesia N pykoBOACTBO aAMUHNCTPATOPa O6'beLI,l/IHeHO B e,D,I/IHbIlZ
AOKyMeHT bubauomeka mamepuanos u copmameHmos. Pykosodcmao nosib308ameris.
KomnnekT JokyMeHTaumm AONOAHEH KHUIon bubauomeka mamepuanos u cCopmameHmos.
beicmpeil cmapm.
DTV AOKYMEHTbI COXpaHeHbl B Gainax Pykogodcmeo_nosiw3osamens.pdf n
beicmpeiti_cmapm.pdf.

1.6. VHTerpaums
HoBble BO3MOXHOCTM 6mbanoTtekn nHTerpaummn cuctemol KOMIMAC-3D ¢ bubiuomekodi
Mamepuanos u copmameHmos.

- OrtkntoyerHne COM-cepepa bubsauomeku Mamepuasoe u copmameHmos nocine
BCTaBkW cBeseHnin n3 Hee B KOMITAC-40KyMEHT.

- [obaBneHne B TexHUYeckme TpeboBaHMA vepTexa 0603HaUEeHMIM BbIDPAHHbIX 13
bubsuomeku Mamepuasos U cOpmameHmMo8 MaTepmnanoB-3aMeHnTeNeN.
PeannsoBaHo B ananore Beibop Mamepuasna-3ameHumesis, KOTOPbIA NOABASETCA
Ha 3KpaHe noc/ae Bbi30Ba KOMaHAbl bnbanoTtekn nHTerpaLmmn Beilbpame
Mamepuaibi-3ameHumenu.

2. [opabotaHa bubauomeka nocmpoeHus paseepmok (Unwrap.rtw).

- [ob6aBneH HoBbIN TMN 3neMeHTa — lampybok koHu4Yeckul mun 4. OH
npeAacTaBaseT cObON HeyCeUeHHbIN KOHYC.

- [lna natpybkoB KOHMYeCcKkMX 1-ro 1 4-ro TMNOB NOSBMAACE BO3MOXHOCTb
NOCTPOEHMA B BUAE CEIMEHTA C OXBaTblBaeMbIM yriom 1-360°.

- Tpwv NnocTpoeHnn yepTexer KOHNUYECKUX U LIUANHAPUNYECKNX NaTpyOKOB
NOABMAACb BO3SMOXHOCTb YNPaBAATb NPeACTaBAeHNeM IaBHOTO B1Aa (0BbIUHbIN
BUA MW pa3pes) 1 OTPUCOBKOW TONLLMHBI MaTepuana.

3. [opabotaHa bubnnoteka MeHedxep wabsoHos (TemplateManager.rtw).

- [lpwn BctaBke B KOMIAC-cbopky WabnoHa Kak pesaktmpyemoro 6mbamoteyHoro
3/1eMeHTa MOXHO BblbpaTb cnocob Bctasku: 13 KOMITAC-6ubanotekn moaenein
(13d) nan n3 dainna.
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- N3 KOMIAC-6u1bnmotekn mogeneit. B atom cnydae dain-mctouHmk wabnoHa,
BCTaB/IEHHOTO B COOPKY, HAaXxoAMTCA B b1ubanoteke moaeneit. 3ta bmubamnoteka
aBTOMaTMYeCKM CO34aeTcs B nanke 6Gnubamotekm WabaoHOB, C KOTOPOK B AaHHbIN
MOMEHT paboTaeT noab3oBaTesb. Bce 3k3eMnasapbl O4HOrO 1 TOro Xe WwabnoHa,
BCTaB/IeHHble B COOPKY, CCbINArOTCSA Ha OAMH U TOT Xe dalin B bubanoteke. 10T
Ccnocob BCTaBKM MCMONb3YETCA MO YMONYAHMIO.

- W3 daiina. B atom cnyyae dann-mctouHmk wabnoHa, BCTaBAEHHOTO B COOpKY,
HaxoamnTcs B nanke cbopkun. CKONbKO 3K3eMnNapoB WwabnoHa byaeT BCTaBNEHO B
cHbOpKY, CTONbKO GalroB-NCTOUHMKOB BYAEeT CO34aHO B ee Manke. Kaxablii
3K3emMnasp WabaoHa CCbiNaeTcsa Ha «CBOW» Gana-UCTOUYHMK.

- [osBunacb BO3MOXHOCTb GOPMMUPOBaHMA 0bbekTa cneumdukaLLm Npu co3saHmm

JleTann Ha ocHoBe LWabnoHa.

- JlononHeHa 1 ncnpaeneHa CnpaBoyHas cmcrtema.
4. [opabotaHa bubanoteka TpybHasa pewetka (TubePlat.rtw).
- [losBmnacb BO3MOXHOCTb BBOZA MO/Ib30BATENbCKMX 3HAYEHMIA LWara 1 yraa
peLeTku.
- (O6bHoBneHa CnpaBo4yHas cnmctema.
5. [HopabotaHa bubnuomeka kaHaeok Ansi KOMIMAC-3D (Ditch3D.rtw)
- KaHaBku co3aatoTCA B BUAE MakpO31eMeHTOB. JJBOMHOW LLEeNYOK MO KaHaBKe
3anyckaeT MpoLecc ee pefakTMpOBaHuMA.
- [pw noakntoueHnn bmdamnotekmn kK KOMIMAC-3D cosaaeTca naHenb 6ubanoTtekm.
- [Jlob6asneHbl TMNOpa3mMepsbl Ana kaHaBok no FOCT 10549-80.
6. [opabotaHa bubnnoteka Cucmema pacnosHasaHus 3D-modeneli (FeatureKompas.rtw).
- TMpuHumnranbHO NepepaboTaHa BHYTPEHHAA MOAENb AAHHbIX, UTO MO3BOANAO
YAYYLLUTb KaueCTBO Pacno3HaBaHWA UMMOPTUPYEMBIX AeTanen 1 CHATb HEKOTOpPbIe
OrpaHnYeHums.
- B Cucremy BkArOUeHbI AONOAHUTENBHbBIE QYHKLIMOHAAbHbIE BO3MOXHOCTM.

N3meHeHne KomnaekTa NnocTaBKu

1. B komMnnekT noctaBku BKItOUeHa bubauomeka pacdema pasmepHoix yenel (dew.rtw).
OHa npejHa3HayeHa 419 pacyeTa NAOCKMX Pa3MePHbIX Lienen OAHMM U3 ABYX
METOZOB: MaKCMMyMa-MUHMMYMa N TEOPETUKO-BEPOATHOCTHBbIM. PacueT
npoussoantca B cootsetctBum ¢ FTOCT 16320-80 «Llenn pa3zmepHble. MeToabl pacyeTa
MAOCKMX Lienen». B pe3ynbTaTe pacyeTa onpesenaroTca BeaMyYnHa HOMUHANBHOTO
pa3Mepa, BeANYMHa 1 KOOPAMHATa CepesMHbl MOAA AOMycKa W NpeaenbHble
OTK/IOHEHMA 3aMbIKatOLLErO 3BEHa.

Ansa paboTbl ¢ bubsauomekoli pac4ema pasmepHsix yeneli Tpebyetca OTAeNbHO onnaymBaemMas
JMLeH3MA,

2. B xomnnekt nocrtaBkm BkAtoueHa bubanoteka KOMIAC-Makpo, npesHa3HaueHHas
A9 pa3paboTKm MOIb30BaTENBCKMX MaKpPOMPOrpamm.

Bubanoteka KOMIAC-Makpo Boi3biaetca 13 KOMITAC-3D aHanormyHo apyrum
bubnnotekam. Cpesor paspaboTkm Makponporpamm asasetcs Python — ob6bekTHO-
OPMEHTUPOBAHHbIV A3blK BbICOKOTO YPOBHS. [N HanncaHMsa NCXOAHOrO TekcTa
MPUAOXEHNA MOTYT BbITb MCMONb30BaHbI cTaHAapTHble dyHKLMM KOMMAC-MACTEP v
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cneumansHble dyHkUmK 6nbanotekn KOMIAC-Makpo, ynpoliaroLme HanncaHve
TekcTa. [NoAroToBAEHHbIN TEKCT NporpaMMbl, Tak Ha3biBaeMblin KOMITAC-makpoc,

COXpaHAETCA B TEKCTOBOM daiine.

FOTOBble MOAb30BATENbCKME MPUNOXKEHNA BbiNOAHArOTCA 6ubanotekoi KOMIAC-
Makpo 6e3 BbI30Ba A3bika Python.

[Ansa yctaHoBkn 6ubanotekn KOMIAC-Makpo TpebyeTcs Hanmume ycTaHOBAEHHOO
a3blka Python v.2.3.4 un pacwumpenns Pythonwin b.202 ans Microsoft Windows. Ecau
Ha KOMMbOTEPE OTCYTCTBYET 3TOT A3blK, TO €r0 HEOBXOANMO YCTaHOBUTD C
anctpnbytmnaHoro aucka cnctemol KOMIAC-3D nepes yCTaHOBKOW CUCTEMBI U
6ubanoteku. Mpn HEOHXOAMMOCTN Bbl MOXeTe YCTaHOBUTL 1 6ubanoteky KOMIIAC-
Makpo, v a3bik Python BpyuHyo (NOPAAOK YCTaHOBKM NOAPOBHO ONMCaH B AOKYMEHTe
Readme.rtf, BxoasLLemM B KOMMAEKT NOCTaBKM G1BANOTEKMN).

3ameyaHue. KOMIAC-Makpo — 310 ActiveX-bubnmnoteka. [Mopsaaok ee noakOUEHUS
OT/IMYaEeTCA OT MOPAZLKA MOAKOUEHNA BUBANOTEK, XpaHALWMXCA B dainax *rtw.
MoakntoueHne bubnnotekn KOMIMAC-Makpo onvcaHo B Readme.rtf. O6uwmin nopasok
noakntoueHns ActiveX-émnbnnortek k cucteme KOMITAC-3D npurBejgeH B
OAHOMMeEHHOM pa3gene CnpasoyHon cnctembl KOMIMAC-3D.

NnueHsms ana ucnonbsoBanms Gubanotekn KOMIMAC-Makpo He Tpebyercs.

Otanuma Bepcuun 7 Plus ot Bepcum 7

TpexmepHoe MoaenvMpoBaHue

1. MogenvpoBaHne AUCTOBbIX AeTanem

- TNossunack komaHaa MNodceyka, NO3BOAAOLLAN CO3AaTb B AeTanu Cpa3y ABa crmba
no NPSMON INHNN.

- Toasmancb HOBble CNOCODBLI ONpeAeneHNa ANNHbI Pa3BePTKM Crnba: 3ajaHne
BE/INMUMHbBI CTba 1 3aZaHme yMeHbLUEeHUA crba (paHee AMHa pPa3BepTKM
onpeaensnacb ¢ MOMOLLbI KO3QPULIMEHTA MONOXEHNS HEMTPANbHOTO CNOS).
Kpome Toro, BO3MOXHO MCNONb30BaHWe TabauL, Crmbos, T.e. U3BAeYeHne
napameTpa, OnpeaenstoLero ANMHy pa3BepTky (BeMUMHbI Crnba, yMeHbLIEHNA
crnba nam Ko3dduULIMEeHTa HEMTPaNbHOTO CN0A), U3 TabauLbl.

B cBA3M C 3TUM M3MEHEH AMAN0r HAaCTPOWMKM CBOMCTB IMCTOBOTO Teaa A5 HOBbIX
netanen: none KoagpgpuyueHm, onpedensiroujuli nosioxxeHue HelimpaibHO20 /1051
3aMeHeHO rpynnown onuun Passepmka.

- TosBuAnca Ananor HaCTPOWMKM CBOMCTB NIMCTOBOTO Tea ANS TekyLLen AeTanu,
NO3BONSAOLMM:

— M3MEHUTb CNOCOH 3aAaHNA paanyCcoB Crmbos,
= U3MEHUTb MHTEPMPETALMIO Y3,

— BKJIHOUMTb MW OTKIHOUNTb OCBODBOXAEHMA CrMbOoB 1 BbIbpaTe Gopmy
0CcBOHOXAEHNS,

— BbIbpaTh cnocob onpeaeneHnsa AanHbI pa3BepTky Crmnba,
— CMeHWTb Tabaunuy crmbos.
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[ina BbI30Ba Amanora cayxut komaHaa Cepsuc - Napamempel - Tekywjas demass -
Ceolicmea sucmoeo2o0 mena.

= Crunbbl (UAMHAPUYECKME YYaCTKM NNCTOBOW AeTann) Tenepb pacCMaTpMBarOTCA Kak
OTZAe/IbHble 0ObEKTbI, BXOAALLME B COCTAB IMCTOBbLIX 31€MEHTOB. [TMKTOrpaMmbl
crnboB nokasbiBatoTcA B [lepeBe NOCTpoeHWa Ha "BETBAX" COOTBETCTBYHOLLMX
JCTOBbIX 31EMEHTOB. VIMeeTca BO3MOXHOCTb peakTMPOBaHWA MapaMeTpoB
crnba. OTpesakTMpOBaHHbIN Crnb CO CBOMMM NapamMeTpamMm OTobpaxaeTcs B OKHe
NnepeMeHHbIX.

- KomaHgza PasozHyme B KOHTEKCTHOM MEHIO IMCTOBOTIO 3/1EMEHTa 3aMeHeHa /iByMS
KomaHaamu: PazoeHyme v CozHyme. [ocne BbI30Ba OAHOM U3 HUX A9 KaKOro-
NMbO 3neMeHTa B ero KOHTEKCTHOM MeHH0 MOABAAETCA Apyras KoMaHaa. [ns
HECKONbKMX BblAENEHHbIX 31€MEHTOB AOCTYMHbI 06e KOMaHAbI.

- [opaboTaHa komaHza Belpe3 8 iucmosom mese. MNpuv ee BbINOAHEHUN Ha [NaHenn
CBOWCTB NOABMAACL BKIaAKa Beipe3aHue, no3BonatoLLan BblbpaTb pesynbrar
onepauumn: BblYMTaHNE 31EMEHTOB UM NepPeceyeHne 31eMEHTOB.

YBeanueHa CKOpOCTb BPaLLEHWA MOAENEeN.

Mpw BbINOHEHUK GOPMOOBpPa3zytoLLMX onepaLmii B cbopke (Bbipe3aHue, ceyeHne,
MOCTPOEHWE KPYIrI0ro OTBEPCTNA) MOABMAACH BO3MOXHOCTb OnpeseneHna obnactm
NPUMeHeHWS, T.e. BbIbopa KOMMNOHEHTOB, Ha KOTOPbIE AOMKHO PaCnpPOCTPaHATLCS
Aevicteme onepaummn. [Ina nepexosa B pexuM ykasaHusa 061acTv MpUMEHEHNS CTYXKUT
kHonka Obsacme npumeHeHus Ha MaHenn cneumansHOro ynpasnerms. B obnactb
MPVYMEHeHNs onepaumnmn MoryT ObiTb BKIKOUEHbI:

— BCe KOMMOHEeHTbI Chopky,
— BCE KOMMOHEHTbI, KpoMe BUBANOTEYHBIX,
— MNPOW3BOJILHO BblIOPaHHbIE KOMMOHEHTbI.

4. [JlopabotaHa komaHaa Maccue kKoMNoHeHmMo8 N0 KOHYEHMpuU4Yeckol cemke:
MOABWIACb BO3MOXHOCTb YMpaB/ieHna cnocobom Bbibopa 6a30BOMN TOUKM
KonunpoBaHus. COOTBETCTBYHOLLME INEMEHTbI YNIPaBAEHMSs PACNONOXEHbI Ha BKAAKe
Bbibop 0b6vekmos NaHenn CBOMCTB.

5. Mossunack komaHaa Co30ame Yepmex U3 MoOe/iu, NO3BO/SAOLLLAA CO3aTb HOBbIN
yepTeX C aCCOUMATMBHBIM BUAOM TEKYLLEN TpEXMepPHOU Moaenn. KHorka Ans Bbi30Ba
KOMaHZbl MO YMONYaHWIO PaCroNIoXKeHa Ha MHCTPYMEHTaNbHOW NaHenm
PeaaKTMPOBaHNA MOAENN.

6. YcoBeplueHCTBOBaHa paboTa ¢ MacCcMBaMu S1EMEHTOB AeTanu.
- [losBMNacb BO3IMOXHOCTb KOMMPOBAHWSA YCIOBHOMO M306paxeHns pe3bbsl.
- Jk3emnasapbl MaccuBa oTobpaxatoTcs B [lepeBe NOCTPOEHMA Kak OTAENbHble

06beKTbl, MOAUYMHEHHbIE MAaCcCMBY. DK3eMMAAPY, B CBOK OYepesb, MOAUNHAROTCS
KON OOBEKTOB.

7. TosBunnacb BO3MOXHOCTb paboThbl C TPEXMEPHbBIMW MaKpO3EMEHTaMM - rpynnamMm
06BEKTOB MOAENM. VIcnoNb30BaHME MaKpO31eMEHTOB NO3BOASAET NPEeACTaBUTb
[lepeBo nocTpoeHns Mozenn B 6onee KOMNAKTHOM BUAE, UTO YMPOLLAeT OpUEHTALIMIO
B [lepeBe. [lns 06besmHEHN 06BEKTOB B MaKpO3/1eMEHT CyunT komaHza Cepauc -
ObveduHuUMb 8 MakposemeHm. OBBbEKTbI, BKNIFOUYEHHbIE B MaKPO31EMEHT, OCTaroTCA
AOCTYMHbBIMWU AN PEAAKTUPOBAHMS.
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8. B amanore HacTponky TOYHOCTM OTPUCOBKM MOABMAACH TPyMna 3N1eMeHTOB ToOYHOCMb
MLIX, nossonatoLLan 3afaTb TOYHOCTb BblUUCAEHUA MIOLLALEN TPAHEN 1N MacCo-
LLIEeHTPOBOUYHbIX XapaKTePUCTMK MOZeNen. B cBA3M € 3TMM cTapoe Ha3BaHWe Ananora
ToyHOCMb OMpUCOBKU 3aMeHEHO HOBbIM - TOYHOCMb ompucoeku u MLIX.

9. [opabotaHa onepauma Ckpya/ieHue: CTano BO3IMOXHbIM CKpyraeHne 6oabLlero ymcna
pebep, NCXOAALLMX U3 OAHOW U TOM Xe BEPLUMHBI.

10. TMosBunack komaHaa Bud - Ckpelmb NpOCMpAaHCMBEeHHbIe Kpuabie, MO3BONSAOLLAS
OZHOBPEMEHHO CKPbITb BCE CMMPANK, CNaaliHbl U JOMaHble, MPUCYTCTBYHOLWME B
MOZENN.

padunueckme fOKyMEHTHI

1. YcoepLlueHcTBOBaHa paboTa ¢ BUAAMM U CNOAMK B rpaduyecKkmx AOKyMeHTax:
nossuacs MeHedxep 8udos u ¢/10e8 - HOBbI MHCTPYMEHT PaboTbl C BUAAMU U
cnoamu. lnanor MeHedxepa eudos u c10ee NOABNAETCA Ha SKPaHE NMPW HaxaTum
kHonkn CocmosiHue sudos v CocmosiHue coes (Aanory CoCToAHMA BUAOB U
COCTOAHWNA CNOEB yAaneHbl). B 3ToM ananore AOCTyNHbI BCE MMEBLUMECA paHee
BO3MOXHOCTW paboTbl € BUAaMK 1 cnoamu. MNpu paboTe co cnosmm NOSBUANUCH
cneytoLe HoBble BO3MOXHOCTY.

- Vicnonb3oBaHwue rpynn cnoes. 310 obecneyrBaeT ObICTPYHO HAaCTPOWKY

"rpadnyeckoro NpoCTpaHCTBa" AOKyMeHTa NOCPEACTBOM M3MEHEHWS COCTOAHMA

Cpasy Heckobknx (Maun Bcex) cnoes. JloCTynHbl ABa BapyaHTa rpynnmpoBaHms.

— 'pynnupoBaHune cnoeB. COCTOAHNA CNOEB U3MEHAROTCA NMyTEM U3MEHEHMA
COCTOAHMA rpynnbl. Hanpumep, noratleHne rpynmbl O3Ha4aeT NoralleHne BCex
BXOAALLMX B HEe C/I0EB.

- IpynnnpoBaHune cBOUCTB c10eB. COCTOAHNA CIOEB M3MEHSAROTCA MyTEM
NPUMEHEHVA TOW UK MHOW rpynnbl CBOWCTB. HanprmMep, NpUMeHeHne O4HOM
rpynnbl cBOMCTB racut Cnonl n aktmem3npyet Cron2, a npUMeHeHWe Apyron
rpynnsl - HaobopoT, aktnem3mpyeT Caonl n racut Cnon2. CoCToAHMA CNoeB AnA
KaXZAO0W rpynmbl HACTPanBaroOTCA 3apaHee.

Bblbop BapuaHTa rpynnupoBaHns COeB NPOV3BOANTCA B pa3zene [pynnupoeaHue cioes

AVanora HacTPOKKN NapameTpoB (Ha Bknaske Hosble OOKyMeHmb! - LS HOBbIX

rpapuyecknx LJOKYMEHTOB, Ha Bknaake Tekywuli OoKkyMeHm - Ans TeKyLLero

rpadunyeckoro AOKyMeHTa).
- Wcnonb3oBaHue GMAbLTPOB CNOEB, T.e. oTObpaxkeHune B Ananore MeHedxepa sudos

U c/10e8 nepeyHs CNoeB, YA0BNETBOPAOLLMX YCNOBUAM GubTpa (PUNLTPOB).

— [lownck cnoeB No HOMepPY U MO MEHM.

2. TMoasunacb kKOMaHAa Aemoocesas, npeAHasHayeHHas 419 O6bICTPOro MOCTPOeHNA
Pa3NNYHbIX BaPNAHTOB MPAMOINHENHbBIX OCEBbIX IMHWI. KHOMKa A5 BbI30Ba
KOMaHZbl MO YMOJYaHMIO PacrnoNOXeHa Ha MHCTPYMeHTabHON NaHenn O603HaYeHus.

3. YcoBeplueHCTBOBaHa paboTa ¢ pa3pbiBamMmu BUAOB.

- [lpw BbINOAHEHUN KOMaHAB! Bud ¢ paspeieoM Ha [NaHenn CBOWCTB NOABUAWCH NOse
Amnaumyda, %, no3BondAtoLLEee 3a4aTb aMMANTYAY BONHUCTON IMHUW Pa3pbIBa, U
onuus Nokasame paspeigbl, yNpaBaftoLLas OTObPaKeHNEM Pa3pbiBOB TEKYLLEro
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B1aa. B cBA3n c gobaBneHnem 3tor onuum komaHaa Bud ¢ paspeieom B
KOHTEKCTHOM MEHIO BM/a C pa3pblBaMu nepenmMeHoBaHa B [loka3ame paspbiesl.

- B avanore HacTpoikmn napaMeTpoB MHWM pa3pbiBa A5 HOBbLIX U TEKYLLErO
yepTexen NosBMAack rpynna Tun IUHUU paspeliéa v nose 3asop, NO3BOAAIOLLMNE
3a4aTb COOTBETCTBEHHO YMOAYATENbHbIA TUM ANHUIA Pa3pbiBa U yMONUYaTeNbHOE
3HaueHKe 3a3opa.

4. Tloasnnacb BO3IMOXHOCTb OUMCTKM GOHA NOZA CAeayoWwmMy ObbekTamu:

= JIMHUA-BbIHOCKA,

— 0003Ha4yeHMe No3nuumm,

— 3HaK KAeuMeHus,

= 3HaK MapKMPOBKY,

- 3HaK M3MeHeHMs,

- 0b03HayeHne BbIHOCHOIO 31EMEHTa,

- 0603HauyeHune Hasbl,

- 0b03HauyeHne gonycka GopMbl U PACMONOXKEHWS.

5. TlosBMANCH HOBblE CUCTEMHbIE KNABULLIM-YCKOPUTENN:

- </> - ans akTmBm3aumm nons TeKywyn war Kypcopa,

- <Alt>+<X> - ans akTMBM3aLMMN NOAEN TEKYLLMX KOOPAMHAT Kypcopa.

6. [opabotaHa komaHzaa Cobpame koHmMyp: Ha NaHenn CBOWCTB NosBMAACh rpynna

Pexxum, no3BoasatoLLas ynpaBasaTb NCXOAHBIMU OO beKTaMK.

7. B KOHTEKCTHOE MEHIO MPW CO3AaHWM UK PeAakTMPOBaHWM LUITPUXOBKM (3a7MBKW)
AobaBneHa kKOMarAa Ljgem wmpuxoeku..., NTO3BONAOLLAA HACTPOWUTb LiBET TeKyLLeN
LUTPVXOBKM (3a/MBKM).

8. KoHTposb 1 n3meHeHve macwtaba Buaa ctaam bonee ya0OHbIMM:

- TekyWmih MacwTab BMAa BKIOUEH B MMSA BMAA, OTObpaxatoLeeca B [lepese
MOCTPOEHMSA YepTexa,

- TekyLWmMM MacwTab BMAa OTMEYEH "raioukon” B cnmcke Macwutabos (MoaMeEHHO
KOMaHZzbl Macwmab KoHTEKCTHOTO MeHto BuAa B [lepeBe NOCTPOEHMS).

9. B KOHTEKCTHOE MeHH MepBOro 3nemeHTa [epeBa NOCTPOEHNS YepTexa BKAKOUEHA
komaHga Co30ameb Hosbili 8UO0.

10. [JopaboTaH npoLiecc NpocTaHOBKM 0603HaUeHWs LWepoxoBaToCTh 1 H6asbl: CTano
BO3MOXHbIM NnepemelLleHne 0bo3HaueHns 3a npejensbl 6a30Boro obbekTa (KOHTYPHOM
JMHWK, OCEBOV IMHUW 1 Ap.). [Tpn 3TOM n3obpaxeHne Ha3zoBoro obvekTa
aBTOMAaTMUECKM MPOAOKAETCA TOHKOM NMHUEN.

1. HacTpolika oTobpaxeHua napamMeTpoB CeTKM (CAeNaHHasa C MOMOLLbIO KOMaHZbI
Omobpaxame napamempel nan Omobpaxame napamempel, eciu cemka akmueHa),
COXpaHAETCs MeXAy ceaHcamu paboTbl.

O6wume ycoBepLIeHCTBOBaHNSA

1. B cnuctemHyro bubanoteky opopmneHuii graphic.lyt nobaBneHbl odopmaeHns
TEKCTOBbIX JOKYMEHTOB:

= Jlnct pernctp. nsmeH. (Beptuk.) Mepsbir amct. FOCT 2.503-90 ©3 (N243),
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= Jluct pernctp. nameH. (Beptuk.) Moca. amctbl. TOCT 2.503-90 ©3 (N244),

= Jlnct perncTp. nameH. (ropmsoHT.) Mepsbii anct. TOCT 2.503-90 @3 (N245),
= Jluct peructp. nameH. (ropunsoHt.) Moca. anctol. TOCT 2.503-90 @3 (N246).
AHanornyHble odopMaeHNs JobaBAEHbI B CUCTEMHYHO bubanoTeky vector.lyt.

2. BO3MOXHOCTb MCNONBb30BaHMA KNaBWLL-aKCcenepaTopoB A4 AOCTyNa K SN1eMeHTam
ynpasneHuna NaHenn CBOWCTB Tenepb He 3aBUCUT OT A3biKa BBOZA W packiaiKu
KNaBMaTypbl (MPW HaXaTUW KNaBULLM aHaAN3MPYETCs ee SCan-Kog).

Monb3oBaTenbcknn MHTEpdenc

B ananore Bbibopa CTUAS NPUNOKEHMA NOABUACA HOBbIN BapuaHT ctuns — Microsoft® Visual

Studio® 2005 (*Whidbey"). Mpw ero BbiIbope NOABNAKOTCA HOBbIE 31EMEHTbI YNPaBAEHS

AOKYMEHTaMM 1 NaHeNsiMu.

- KHorka OTKpbITble 4OKYMEHTbI, OTOOPaXKaroLLLIAACA Ha SKPaHe, eCnN BKIKOYEHO
MCNOAb30BaHME 3aKNaLoK AJOKYyMeHTOB. OHa 3aMeHsAeT KHOMKW NPOKPYTKM
3aKNajok M HaxXoAMTCA cnpaa OT 3aknafok. KHornka OTKpbITble AOKYMEHTbI
BbI3bIBAET NepeyeHb OTKPbITbIX B AaHHbIM MOMEHT OKOH JOKYMEHTOB.

- KHonka CocmosHue, NoABAAIOLLAACA B 3aro0BKax 3aPUKCMPOBAHHbIX NaHenemn
(MaHenn cBoncte, MeHeaxepa 61banotek u 1.n.). OHa BbI3bIBAET MEHHO KOMaHA
yrNpaB/ieHNA COCTOAHNEM MaHENN.

PaboTa c nepeMeHHbIMU

YnyJylieHo npeAcTaBaeHne AaHHbIX B OKHe [TepeMeHHble npwy paboTte ¢ AJOKyMeHTaMu-
Mozenamu. Tenepb 0TOOpaxKaroLLasAca B 3TOM OKHe CTPyKTypa 0OBbeKTOB COBMazZaeT co
CTPYKTypOWi [lepeBa NOCTPOEHNS: Ha MEePBOM YPOBHE CrMCKa PacroioXeHa camMma MOAENb, Ha
CNesyoLLyMX - COCTaBAAOLWME ee OOBEKTbI C YUETOM MepapxmMu 1 NoCeA0BaTeNbHOCTY
CO3/aHNA.

Pabota c Tabanuamu

1. KomaHabl Bcmasume cmonbey v Bcmasume cmpoKy 3aMeHeHbl COOTBETCTBEHHO
napamu komaHza Bcmasume cmonbey ciesa, Bcrmasume cmoabey cnpasa v
Bcmasume cmpoky ceepxy, Bcmasume cmpoKy CHU3Y.

2. [losBmnacb BO3MOXHOCTb BbIAENEHNSA MPOM3BOJIBHOTO AMana3oHa CMEXHbIX AYeek
TabnnLbl. BblaenaTb A4enkm MOXHO ABYMA CMOcobamu:

- YAEpXVBas HaXaToW NEBYHO KHOMKY MbILWK, MepeMeLLaTh Kypcop no tabauue,

— YCTaHOBWTb KypCOpP B YrNOBYH AYEKY AMana3oHa, HaxaTb knasuwy <Shift> n, He
OTMNycCKas ee, LWEeNKHYTb MblLLbO B MPOTUBOMOIOXHOW YrI0BOW fuelike.

Coaevauvloe BblAe/IeHHbIX A4eeK MOXHO OTq)OpMaTMpOBaTb NN yaanntb.

3. Cnomolbro knaBuwm <Shift> 1 MbilK Tenepb BbIAENAFOTCA AMana30oHbl CMEXHbIX
CTPOK 1 cTON6L0B. 1ns 3TOro HeOHXOAMMO BbIAEANTL NEPBbIA cTONbeL, (CTPOKY)
Amnana3oHa, HaxaTb knaBuuly <Shift> 1, He oTnyckas ee, LEeNKHYTb MblLlbO B 060
fyenke nocnegHero ctonbua (CTpokm) ananas3oHa.

BblaeneHHble cTONbUbI 1 CTPOKM MOXKHO KOMMPOBaTh Yepe3 bydpep obmeHa. Mpwn BCTaBke

cTonbupl, Haxoaawmeca B bydepe, pasMeLLaroTca ceBa OT TeKYLLEero, a CTPOKM, HaxoAALmMecs
B bydepe — Hag TekyLen.
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Haxatue knaBuwwmn <Delete> yaanaeTr cogepxvumoe fueek BblAeNeHHbIX CTONOL0B (CTPOK).
Camu ctonbubl (CTPOKM) ocTaroTCs B TabauLe.

4.  ®opmaTmpoBaHMe TeKCTa B HOBbIX AYeiKax Tabaunupbl (AYerikax, BO3HMKAKOLWMX Npwm
BCTaBKe CTPOK M CTONOLIOB, @ TakKe Npu pa3breHnn TekyLLen aueinkmn) CoBnasaeT C
bopmaTMpoOBaHMEM TEKCTa B MCXOAHBIX AYEMKaXx.

5. TloaBmnacb BO3IMOXHOCTb XPaHEHWA NapaMeTpoB GOPMATUPOBaAHNSA TEKCTa B MyCTOM
ayewike.

6. TekywWwmin CTUAb IMHUWN FPaHWL, N HaCTPOMKa NOKa3a BbIKAHOYEHHbBIX FPaHuLL,
CAileNaHHble B pexXnMe pesakTMpoBaHmMa TabaunLbl, COXPaHAROTCA B TEYEHMe ceaHca
PaboTbl M NCMOAB3YHOTCA MPY OYEPESHOM MEPEXOAE B STOT PEXUM.

7. Hactpouka oTpuCOBKM rpaHnL, C MOMOLLBHO [1aHenn CBOMCTB CTana Takom Xe, Kak €
MOMOLLIbIO MHCTPYMEHTaNbHOW NaHenn Tabsiuyel u 2paHuyel. Bmecto kHonku FpaHuyel
Ha Bknaake Tabsuya Tenepb HaxoAATCA KHOMKa [paHuybl, Bbi3biBatOLLaA NaHe b
BK/IFOUEHWA/BbIKNFOUEHMA TPaHNLL, 1 cnncok CmuJte.

PaboTta ¢ koagaMn n HaMMEHOBaHNAMM

PeannsoBaHa pa60Ta C KOJaMn N HanMeHOBaHNAMU JOKYMEHTOB. 5naro;|,apﬂ 3TOMY Mpn

pabote ¢ KOMIMAC-a0KyMeHTaMM NOABUANCL CEAYHOLLIME BO3MOXHOCTU.

- BcraBka ko4a 1 HaMMeHOBaHMA B OCHOBHbIE HAAMNCKU JOKYMEHTOB M TEKCTOBYHO
4acTb 06BEKTOB creLmdrKaLMn C MOMOLLBHO KOMaHAbl Bcmaeka - Bcmaeka koda u
HAUMeHO08AHUA... [1ocne BbI30Ba KOMaHZbl Ha 3KpaHe NOoABAAETCA ANANOT, B
KOTOPOM caeyeT BblbpaTb HYXHbIM KOA U HAaVMEHOBaHWe.

- ObpaboTtka KoAa 1 HaMMeHOBaHMA LOKYMEHTa Npu Nepejadye 0b03HaUYeHNs 1
HanMeHOBaHMA N34eNna MeXAy OCHOBHOW HaAMMChbIO creumndukaumm mn
NOAKIFOUEHHbBIMWN K HEN JOKYMEHTaMW.

— ABTOMaTM4eckoe OTKNHOUEHME MoKa3a HanMeHOBaHMA N34ennsa B TEKCTOBOM YacTu
obbekTa cneumdumkaummn. OTKOUEHUE MPONCXOANT, ECAN COAEPXKMMOE fueek
ObosHauveHue (be3 yyeTa koaa)  HaumeHosaHue (6e3 yyeTa HaMMeHOBaHMA
AOKyMeHTa) obbekTa cneumdurkaLmm NoAHOCTbHO COBMAZAET C COAEPKMMbIM
COOTBETCTBYHOLLMX fiUEEeK OCHOBHOM Haanmncy 1o cneundukaumm. MNoaHbiv TekcT
B Aiuelke HaumeHosaHue obbekTa cneumdrKaLm BUAEH TONbKO B PEXUME
peaakTMPOBAHMA TEKCTOBOM YacCTK 3TOro obbekTa.

- [lepesaya 0603HaYEHMNS N HAVMEHOBAHWNA U34EANs U3 YepTexa, CoAepKaLlero
accoumaTuBHbIEe BUAbI MOAENW, B 3Ty MOAeNb. [epesaya AaHHbIX MPOUCXOANT
aBTOMAaTMYECKM MpK COXPaHEHNN YepTexa.

Hepel-IeHb KO4OB U HaMMEHOBaHUM AOKYMEHTOB, HeO6XO,£I,l/IMbIl\/JI A4 NCMOJ1b30BaHUA

nepeyYncaeHHbIX BO3MOXHOCTEN, XpaHuTCa B darine graphic.kds. STOT nepeyeHb COCTaBAEH B
COOTBETCTBUW CO CAEAYHOLLMMM CTaHAAPTaMK:

- [OCT 2.102-68 «Buapbl 1 KOMMNEKTHOCTb KOHCTPYKTOPCKMUX AOKYMEHTOBY,

- TOCT 2.701-84 «Cxembl. Buabl v Tnnbl. Obwime TpeboBaHMA K BbIMOJHEHUIO»,
- [OCT 2.601-95 «3kcnnyataLMOHHble JOKYMEHTbI»,

- [OCT 2.602-95 «PeMOHTHblE LOKYMEHTbI»,

- TOCT 2.201-80 «O603HaueHNs n3genuii 1 KOHCTPYKTOPCKNX AOKYMEHTOB.
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Mo ymonuanuto nocne ycraHokn KOMITAC-3D V7 Plus dann graphic.kds pasmeltaetca B
noananke Sys rnaBHOW Namnkn cucTemsl.

Cneuundukauums

1. TlosiBMAaCb BO3MOXHOCTb aBTOMaTUUECKOW nepegaym 0603HaueHUs 1 HaMMeHOoBaHMs
U34e1s MEXAY OCHOBHOM HAAMMUCHIO CrieumndUKaLmMm U NOAKAFOUEHHBIMU K He
AOKYMEHTaMM.
BkatoueHMe v HacTpoiika nepesadm JaHHbIX MPOU3BOAMTCA B AManore yrnpasaeHus
cBOPKOW C MOMOLLIBHO MOSBMBLUMXCS B HEM HOBbIX 3/1€MEHTOB YrpaBaeHus.

- KHonka 3anonHWTb OCHOBHYHO HAAMMWCh YNpPaBafeT Nepejadelt AaHHbIX B
cneumdunkaLmio N3 ZokyMeHTa, pacrooXeHHOro NepBbiM B CrNCKe
MOAKNHOUEHHBIX.

- Kononka lNMepesaBatb UIMEHEHUA B AOKYMEHT YNpaB/seT nepesaden
0603HaYeHNA Y HAMMEHOBaHNA U3AeNnsa 13 creumudrKaumm B MoAKAFOUEHHbIE
AOKYMEHTbI.

2. TosBuMnacb BO3IMOXHOCTb MCMOb30BaHMNA AOMNONHUTEIbHBIX TUCTOB B JOKYMEHTE-
cneundmkaummn. NMopsgok paboTbl C JOMOAHUTENbHBIMW NNCTaMK B CnielndrkaLmnm
TaKoW e, KaK B TEKCTOBOM AOKYMEHTE.

NmnopTt

Moasunacb BO3MOXHOCTb MMnopTa dannos ¢opmatos DXF n DWG, co3aaHHbIx B cncteme
AutoCAD 2004/2005.

MpeaBapuTeNbHbIN NPOCMOTP Nepes nevatbio

B Avanore HacTpOMKM NapameTpoB BbIBOAA NOABMAACk rpynna Mopaaok BbIBOAA CTPAHML, Ha
neyatb. OHa NO3BONIAET COOTHECTM PACMONOXEHME CTPaHWL, B pexXvMe NpeaBapuUTebHOro
MPOCMOTPa 1 NOCNeA0BaTeNIbHOCTb MX NevaTh. Takum 0bpa3om, Tenepb MOXHO neyatatb Apyr
3a ApYyrom pasbl IMH60 KONOHKK, B KOTOPbIE «BbICTPOEHbI» CTPaHKLibl, OTObpaXxatoLunecs B
pexunme npeaBapuTeNbHOro NPoCMoTpa.

KoHcTpykTOpckas 6ubnanorteka
BmecTo komnakTHOM naHenn KoHcmpykmopckas 6ubiuomeka nosBuanCh:

— KOMMaKTHaA naHesb erne)KHble /1IeMeHMmebl, BKNrH4YaroLaa B cebsn
NHCTPYMEHTAaJIbHbIE MaHEeN:

— BuHMeI,

- bosimel,

- ladku,

- Wali6wl,

- Ununeku,

- Wypynel,

- 3aknenku,
— WHCTpyMeHTanbHas naHenb KOHCMpykmueHsle 3/1eMeHmsl,
—  WHCTpyMeHTanbHas naHenb lpoguau.
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KHoMKK BbI30Ba OAHOTUMHbBIX KOMaHZ COBpaHbl B paclUMpeHHble NMaHenn KOMaHZ, Hanpumep,
KHOMKW, BbI3blBatoLLiMe KOMaHAbl OTPUCOBKM CTOMOPHbIX LWalib.

Yka3zaHHble naHenn focTynHbl, ecav KoHcmpykmopckas bubiuomeka noAkNtoOYeHa K cucteme
KOMIMAC-3D V7 Plus.

N3meHeHne KomnaekTa NnocTaBku

1. B xomnnekT nocTtaBku BKAOYeHa bubnnoteka Cucmema pacnosHasaHus 3D-modesneli
(FeatureKompas.rtw).
Cucmema pacnosHasaHus 3D-mo0eseli paclumpsaeT BOIMOXHOCTN 0bMeHa
MaTeEMaTUYECKMMU MOLENAMMN MEXAY OpraHM3aLmamMu, UCMOAb3YOWMMM Pa3nyHble
CAD-cunctembl, N03BONAA pacno3HaBatb 0bpa3 mogean KOMITAC-3D,
MMMNOPTMPOBAHHOM Yepe3 NpoMexyTouHblin dopmart (XT, ACIS, STEP, IGES). OcHosHOe
npenMyLLLecTBO 6MbanoTekn: B pe3yibTate Npeobpa3oBaHWs NoNyYaeTca MoAenb C
[lepeBoM MOCTpOeHMS, YTO obecneunBaeT ObICTPOE N YA0OHOE BHECEHWNE N3MEHEHWN
B UMMNOPTUPOBaHHYHO MOAeNb. Kpome TOoro, npuMeHeHne bnubanoTekn no3sonseT
3HaYMTEIbHO COKPaTUTb BpeMs Ha Bocco3aaHne B KOMITAC-3D moaenen,
nosyveHHbIx n3 apyrnx CAD-cucTem.
[na pabotbl ¢ Cucmemol pacnosHasaHus 3D-mo0eneli TpebyeTca OTAeNbHO OnJlayvBaeMas
JLIeH3MA.

2. B komnnekT noctaBku BkArOueHa bubsuomeka mamepuasos U COpmameHmos
(Materials.exe). MNpw yctaHOBKE BMOANOTEKM HA KOMMbHOTEP YCTaHaBAMBaeTCsA baza
[ AaHHbIX MaTepManoB 1 copTaMeHToB B popmate Access. ba3a AaHHbIX COAepPXnT
6onee 3500 no3mumin, B Tom uncne 955 oTeuecTBeHHbIX MapOK CTanen 1 cnaasos, 620
3apybexHbIX MapoK CTaner (MMeroTCa CBeAEHNA O XMMUYECKOM COCTaBE U
MeXaHWYeCckmx cBoncTBax), 87 mapok yyryHos, 290 MapokK LiBETHbIX MeTannos, 397
MapoOK Macen n cmMasok, 148 mapok nakoB 1 Kpacok, 270 mapok naactMmacc. Kpome
TOro, 6asa cogepxut 6onee 150 WabnoHOB 06O3HaYEHWN MaTEPNANOB MO
HOPMAaTUBHO-TEXHMYECKOW AOKYMEHTALMM 1N NPUMEPbI 3K3eMNAAPOB COPTAMEHTOB.

3. Bbubauomeka Mamepuanoe u copmameHmos nHterpuposarHa ¢ KOMIAC-3D,
KOMIIAC-Asmonpoekm, KOMIIAC-Spring, KOMIAC-SHAFT v apyrvmin npoaykramu
ACKOH.

4.  bubauomeka Mamepuanos u cOpmameHmos No3BONAET:

- ¢dopmmpoBaTb 0603HaUeHNa MaTeprana No WabaoHy, HacTpanBaeMomy B
COOTBETCTBUM C HOPMATUBHO-TEXHWYECKOW LOKYMEHTaLMeN, N nepesaBaTb
chOpMMPOBaHHOE 0H03HAYEHNE B MHTErPUPOBAHHbIE MPUIOXEHWS,

- GOopMMPOBaTb NOJL30BATENBCKMI KnaccndukaTop 06beKTOB CMPaBOYHMKA,
—  OCyLLeCTBAATb MOUCK MaTepranoB MO XMMUYECKOMY COCTaBy.

B aanbHewLweMm, Npn Nepexose Ha CNesyroLLyto BEpPCuio BMBANOTEKM, BO3MOXHO AOMONHEHME
CylecTBytoLLein 6a3bl MaTepmnanoB M COPTaMEHTOB AaHHbIMU HOBOW BEPCUW.

[na pabotel ¢ 6ubanotekon TpebyeTcs OTAENBHO OnlaunMBaeMas JIMLEH3MS.

5. W3meHunca coctas naketa bubanotek Ceapka. Tenepb B HEroO BXOAAT CNeaytoLme
6rbanoTeku:

- bubsauomeka usobpaxeruli caapHoix weos (WeldedSeam.rtw),
- KoHcmpykmueHele a3n1emeHmel ceapHeix wieos (WeldedSeamConstr.riw).
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Ana pabotbl ¢ brbanotekon KOHCMpyKMUgHbIe 31eMeHMbl C8apHbLIX W08 HEODXOAMM
MeHedxep wabsoHos.

Ana pabotsl ¢ naketoMm bubnnotek Caapka TpebyeTca OTAENBLHO OniavnBaemMas AMLEH3MA.
6. MeHedxep wabsoHo8 MoxeT NpnobpeTtaTbca OTAENbHO OT nNakeTa bubanotek Ceapka.

Ansa pabotsl ¢ MeHeOxepom wabnoHoe TpebyeTcs OTAENBHO OMlavMBaeMas
JNLIEH3NS.

7. OpeaHu3amop npoekmoa8 NCKAOUEH M3 KOMMIeKTa MOCTaBkW. Ero 0CHOBHbIE QyHKLIMM
JOCTyrnHbl B MeHedXepe 8udos u ciioes (0 MeHedxepe 8udo8 u c/ioeg8 — CM. pa3zen
pagpuyeckue dokymeHmMeol).

3 komnnekTa noctaskm nckntoueH Cnpago4yHuk mamepuasnos ana KOMIMAC-3D.

9. 3 komnnekTa noctaBkun nckntoueH KoHeepmop uz eCAD 8 KOMIIAC-3D ons
ne4yammHsix nnam (ecad3d.riw).

10. B komnnekT nocTtaBkM BKAtOYeHa bubavoteka dwgdxflmp.rtw, coaepxalias GyHKLMM
nmnopta dannos B popmatax DWG n DXF. N3 6ubanoteku syslib.rtw ykasaHHble
OYHKLMN NCKHOYEHDI.
dannbl 3TMX BMBAMOTEK, a Takke bubanoteka ksflib.rtw Tenepb pa3mMeLLatoTcs B
noananke ..\Libs\ImpExp rnaBHOM Nankum cucTemsl. B 3Ty e noananky 3anmcbiBarOTCS
6unbnnoteku igeslib.rtw, dxflib.rtw v dwglib.rtw npwn nx yctaHoBke.

Otanumsa Bepcun 7 ot Bepcumn 6 Plus

TpexmepHoe MoaenMpoBaHue

1. TMosBnnacb BO3MOXHOCTb MOZENNPOBAHNA AeTaner, NoNyUYeHHbIX 13 IMCTOBOrO
MaTepurana ¢ MOMOLLbHO bk, KHOMKM AN BbI30Ba KOMaHJ, CO34aHUA U
pPeAakTMPOBaHMA TNCTOBbIX A€TaNen PacnoNOXEHbl Ha HOBOW MHCTPYMEHTaNbHOM
naHenn 3s1eMeHmel UCMOo8020 meda.

— Co3zaHuve MCTOBOM AeTaNn HAUMHAETCS C NMOCTPOEHMSA /Iucmoso2o mesa. K Hemy
A06aBAAIOTCA 3NEMEHTBI IMCTOBOTO Tea: Crnbbl, MAACTUHBI, OTBEPCTUS, BbIPE3bI.

- K ancroBon getanv MOXHO npuknensatb GopMoobpasyroLLme 3n1eMeHTbl 1H60ro
TWMNa ¥ Bblpe3aTb 13 Hee GOPMOObpa3ytoLLme 31eMeHTbl. KpoMe Toro, K IMCTOBOM
AeTann MOXHO f06aBNATb KOHCTPYKTUBHbIE 31EMEHTbI (CKPyraeHus, dackuy, pebpa,
oTBepCTUs W T.M.). [lns IMCTOBOro Tena, NAacTuH, OTBEPCTUIA U BbIPE30OB AOCTYMHbI
onepaLn KONnMpoBaHUs.

= Crubbl, MMeroLLMecs B IMCTOBOW AeTann, MOryT oTobpaxaTbCs Kak B COTHYTOM, TaK
M B Pa30rHyTOM COCTOsHMKN. COCTOAAHMEM CTMBOB ynpaBaseT Noib30BaTesb.

- meeTcs BO3MOXHOCTb NOKa3a IMCTOBOW eTann B pa3BePHYTOM COCTOAHUMN. STO
crneumanbHbIn pexmnM oTobpaxeHus, B KOTOPOM BblOpaHHble Mo/b30BaTeeM
Crvbbl MOKa3bIBAKOTCA COTHYTbIMM, @ OCTajbHble - Pa3orHyTbIMU. [lepexos B pexum
pa3BePTKM BO3MOXEH MOC/e HAaCTPOMKM NapaMeTpoB pa3BepTku - Bbibopa crubos,
KOTOpPble JONXKHbI OCTaBATbCA COTHYTbIMM.

- AccoumnaTmBHble BUAbl IMCTOBOW AeTaNM B YepTEXE CO3Aat0TCA TaK Xe, KaK U
accoumaTmBHble BUAbl 0bbIYHOW aeTanu. [pu 3TOM, eciv B IMCTOBOW AeTanu
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HaCTpOeHbl MapaMeTpbl Pa3BePTKM, TO B UepTeXE BO3MOXHO GOpMMpPOBaHME
n30b6paxeHna pa3BepTkM STOM AeTanw.

2. Tloaeunack koMaHAa 3ansamka, NO3BOAAOLLANA CO34aTb MOBEPXHOCTb, OFPAHNYEHHYHO
3aMKHYTOW MOCAeA0BaTENbHOCTbIO pebep 1U/Man KOHTYPOB, HAXOAALLMXCSA B O4HOWM
MNOCKOCTU UM Ha OAHOW NOBEPXHOCTN. KHOMKa A5 BbI30Ba KOMaH/Abl HAaXOANTCA Ha
naHenn NogepxHocmu.

3. [opabortaHa komaHzaa Maccue 800/ Kpugol. [1oABNANCE CrefyroLme BO3MOXHOCTY:
py4yHOE yKa3aHune Haya/IbHOM TOUKM KOMmMpoBaHnA, eCin TPaekKTopKnA 3aMKHYTa,
ynpasaeHne cnocobom Beibopa 6a30BOM TOUKM KOMMPOBAHWA SN1EMEHTOB Y KOMMOHEHTOB

4. [loaBnaca HOBbIM TMM OTOBpPaeHWa MoAenen - NOAYTOHOBOE C KapKacoM.

5. Tloka3 ¢oHa C rpagneHTHbIM MEPEXOLOM Tenepb BO3MOXEH Npu NtoboM Tune
oTObpaxXeHns Moaenu.

6. B KOHTEKCTOM MEHIO KOMMOHEHTA C60pKl/I B ,ﬂ,epeBe NOoCTPOEHNA MOABNANCE KOMaHAbI
Bxmoyume gukcayuro v Omiarodume gukcayuro, ynpasnstolime dukcaumen
KOMIOHEHTa.

padurueckme AOKYMEHTDI
1. MoaABnAnCb KOMaHAbl YNpaBaeHNa NOPAAKOM OTPUCOBKM rpadunyeckx 06beKTOB:
- Bnepedu scex,
- [lo3adu ecex,
- [leped obvekmom,
- 3a obvekmom,
- Ha yposeHo eneped,
- Ha yposeHo Ha3ao.
KomaHAbl MOXHO BbI3BaTb 13 MeHtO Pedakmop - [Mopadok.
2. YcoBepLUeHCTBOBaHa TEXHONOINA paboTbl C PACTPOBbIMM OOBEKTAMMU.
- B pa3gene Npagpuueckuli pedakmop avanora HaCTPOVKM CUCTEMbI MOABUACA MYHKT

Pacmpoeeie 06vekmel, 83amsie 8 00OKyMeHmM, NO3BONAOLLMI HACTPOUTb
pesakTMPOBaHWE PaCTPOBbIX OOBEKTOB, B3ATbIX B rpaduyeckme AoKyMEHTbI.

- W13meHeH BHyTpeHHMI dopmMaT XxpaHeHWs BHEeAPEHHbIX PacTpoB. baarogapsa stomy
3HaUNTENIbHO YMeHbLMACA 06bEM AMCKOBOrO MPOCTPAHCTBA, 3aHMMaeMbli
AOKYMEHTaMu C BHEAPEHHbIMY PaCcTPOBbIMM OB BbEKTaMK.

- YBenaunueH AoNyCTUMbINA pa3mep PacTpOBbIX M306paeHWI, BCTaBAAEMbIX B
KOMTIAC-40KyMEHTbI.

3. [pw co3gaHnm BMAA C pa3pbiBOM NOSBMAACE BO3MOXHOCTb MCMO/b30BaHMSA

BOJIHUCTOW IMHMK 0OpbIBa.

— [lpw BbIGOpE 3TOrO TMNa AMHWK, @ TakKe IMHUK C U3NOMOM Ha [aHenn CBOWCTB
CTaHOBUTCS AOCTYMHO noae AMnaumy90a, max. 3HaueHue, BBEJEHHOE B 3TO MOJe,
3a4aeT MakCMMaNbHYH aMiANTYAy (419 BONHWUCTON NMHWKN) UAW pa3Mep M310Ma
(ANa AVHKMK C N3TOMOM).

— B avanorax HacTpoWKM HOBBIX M TEKYLLErO YepTexer NoasBmuaca NyHKT JIUHUA
paspelea, No3BONAOLWMIA 334aTb 3HAYEHNSA YMONYATENBHOM N MaKCUMaNbHON
aMNAnTYA,.
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4.  [opaboTtaH reOMeTpUYeCcKnin KanbKyAaTop:
- [loasunack komMaHaa Juamemp.
— Tocne BbI30Ba NHOOON KOMaHAbLI FEOMETPUYECKOTO KasbKyAaTOpPa U3MEHAETCA BUA
MaHenn CBOWCTB: yAaNAOTCA BCE BKAAAKM TeKyLLEeN KOMaHAb! U NOABAAETCS
BKJ1aZika BbIOPAHHOW KOMaH/bl FeOMETPUYECKOrO KalbKyaAaTopa.

5. B amanore HaCcTpoOWnKM NapaMeTpoB HOBOIO BUAA /1A TEKYLLLETO U HOBbIX YepTexen
nosBWaack BkNaaka JIuHUU, NO3BONAKOLLANA HACTPOUTL OTPUCOBKY acCOLIMATUBHbIX
BUAOB.

6. [wanor 3auepHeHue cmpesiok nepenmeHoBaH B Cmpesiku U 3aceyku. B Hero
A00aBNEHbl IN1EMEHTbI ANA HACTPOMKM OTPUCOBKM 3aceuek M CTPenok pasMepos
BbICOTbI.

MosBMAACh BO3MOXHOCTb nepeHoca OOBEKTOB Ha MOralleHHbIe U CI)OHOBble con.

[TosaBMAacb BO3IMOXHOCTb CO3/1aHMA 06bIYHOW 3aCeYKN M 3aCeUKn C HaKNOHOM BNEBO
Ha KOHLUaXx NpoCTbIX JIMHN-BbIHOCOK.

9. [losBMnacb BO3MOXHOCTb CO34aHMA 3aCe4kn C HakKJIOHOM BJIEBO MpPKM NMPOCTaHOBKE
0b603HaueHun LEepOXoBaToCT Ha NnoJsike JTNMHNN-BbIHOCKW.

10. Tpwn NCcNoNb30BaHUM INHNN-BBIHOCOK C 3aCeYkaMm BbIHOCKA HE MPOAOKAETCA 3a
3aCeuky.

1. TMpw HacTpovike GUABTPOB BbIBOZA Ha MeYaTb MOXHO YCTaHOBUTb BbiBOA OLE-
0H6BEKTOB pamMKamy, a TakxKe BKAKOUNTb MM OTKAKOUMUTL MeyaTb 0O03HaUeHNI
N3MEHEHWN N BbIHOCHbIX 3/1EMEHTOB.

12. B ananore HacTporikM ynpoLLLEHHOM OTPUCOBKM nossuaack onuma Ompucogeisame
emecmo OLE-06vekmos ux 2abapumHsie NpsMOy20/16HUKU.

13. TlosABMNacb BO3IMOXHOCTb BOCCTAHOB/IEHMA CBA3M MEXAY YEPTEXOM, COAEPXKALLMM
accoLmaTMBHbIE BUAbI MOZLENN, 1 3TON MOAENbIO. ECv npu OTKPLITUKM YepTexa He
obHapyxmBaeTcs n30bpaxeHHas B HEM MOAEb, TO Ha 3KpaHe NOABASETCA AMANor,
NO3BONAOLWMIA U3MEHWNTL CCbINIKY Ha MOZAeb, MPOUTHOPMPOBATL €€ UAN OTKa3aTbCA OT
OTKPbITUA YepTexa.

O6wme ycoBepLIeHCTBOBaHNA

1. TposeaeHa ontummsauma cuctembl KOMITAC-3D V7 ang ncnons3osanma Ha MK ¢
npoueccopamu Intel. Hanbonbwmi NpMpoCT NPON3BOANTENBHOCTM NpK paboTe C
ONTUMU3NPOBAHHOW CUCTEMOWN HabNKOAAETCA BO BPEMSA NEPECTPOEHMA TPEXMEPHbIX
MOZenen Ha KoMnbroTepax ¢ npoLeccopom Intel Pentium 4.

YBenmueHa CKOpOCTb OTKPbITUS TPEXMEPHBIX MOAener chopok.

B avanore ynpaeneHna coxpaHeHnem KOHQUIypaLumm CMCTeMbl NOABUAACH FPynna
Hacmpoliku pabo4ez2o okHa, No3BoNArOLLaA BbIOPaTb BapMaHT COXPaHEHMA HaCTpoeK
(Mo ebixo0e u3 cucmemeol v He coxpaHame). Mpy BKIKOUEHHOM COXPaHEHUM
cospaetca Gann *.dsk, copepxalimii MHGOPMaLMIO O COCTOAHMM paboyero okHa.

4. [nAa pa3meleHnsa dannos koHburypaumm (*.cfg, *prj, *dsk) n obpalyeHns k
cucTeMHbIM nankam (Sys, Libs v T.n.) no ymonuyaHuto (npu otcyTcTeum darina
Kompas.ini nan OTCyTCTBUMN B HEM HEODXOAMMbIX CBEAEHWI) NCMOb3yeTCA
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nHdpacTpykTypa onepaumoHHon cnuctembl Windows 2000/XP (cuctemHas narnka
Documents and settings v ee nognanku).

5. B pasaene @alisel pnanora HaCTPOMKKM CUCTEMbI MOABWACA MyHKT PacnosioxeHue,
MO3BOAOLWMIA MPOCMOTPETL TeKyLMe NyTW K KOHGUTYPaLMOHHBIM dainnam u
CUCTEMHbIM nankam. 31 NyTn MOryT ObITb 3anmcaHbl B Gainn Kompas.ini.

6. B dannax npodunei, TOMMMO HacTpoek paboyero okHa, BO3MOXHO COXpaHeHue
HaCTPOEeK CUCTEMbI 1 HOBbIX JOKYMEHTOB. lepes NpuMeHeHeM NPOdUAS MOXHO
yKazaTb, Kakyto UMEHHO 13 Tpex rpynmn HacTpoek TpebyeTcs npumeHuTb. Onumm,
yrnpaBAfoLWMe COXPaHEHVEM U MPUMEHEHNEM NPOodUasA, PaCNONOXEHbI B Ananore
lpogbusiu nosw3oeamens.
7. B amanore HacTporkm cuctembl noseuaca pasgen Obuwjue, coaepxallmii ABa NyHKTa:
- OmobpaxeHue umeH ¢alios, NO3BONAOLLMIA HACTPOUTb OTOBPaXKEHME NMEHN
darna B 3aronoBke OKHa (CyLLLeCTBOBABLUMI paHee AManor HaCTPOWMKM
oTobpaxeHns nMeHn dalina B 3aros0BKe OKHa yAaneH) 1 KoAn4ectBo Ganios B
CNMCKe NOCAEAHUX OTKPbIBABLLMXCA.

- [lpedcmaeneHue 4Yucesa, NO3BONAOLMIA HACTPOUTb TOYHOCTb OTODPAXKEHMA Ymcen
¥ BbIOPaTb €AVHWLbI U3MEPEHMA YTI0B.
3ameuaHue. Npn HeOOBXOAMMOCTU eAVNHULbI U3MEPEHMA YTI0B MOXHO BblOpaTh B
npouecce paboTbl (6e3 akTMBM3aLMN HACTPOEUHOTO AManora). [na storo cnesyet
BOCMO/1Ib30BaATbCA KOHTEKCTHLIM MEHIO Ha CBOBOAHOM MecTe NtoboM BKIaAKM
MaHenn CBOWCTB.

8. B ananore HacTpolikn HOBbIX AOKYMeHTOB nossuacs nyHkT Ceolicmea dokymeHma,
MO3BONSAOLLMIA BKAKOUUTL UM OTKNKOUNTD 3aMOJHEHWE CBOWCTB AOKYMEHTa Npw
MepBOM €ro COXpaHeHWK, a TakxXe 3a4aTb YMOAYaTe IbHble CBEAEHMSA O JOKYMEHTaX.

9. Tpw npocmoTpe cogepxmnmoro nanok B MNMposoaHunke Windows 2000/XP B pexume
"Tabavua" noaBmMnacb BO3IMOXHOCTb BKAtOUeHMA cTonbua Bepcus. B Hem
oTobpaxaetca Homep Bepcumn cuctembl KOMIAC, B kotopou 6bin 3anmcaH KOMITAC-
[NOKYMEHT.

MNonb3oBaTtenbckmn MHTEpdenc
1. Toseunacs CtapToBas CTPaHULA - CEPBUCHbBIV 31EMEHT, MPeAOCTaBAAOLLMM
NONb30BATENO CEAYHOLLME BO3MOXHOCTY:
= MNOJNyYeHMe CNPaBOYHbIX CBEAEHMUI O HOBbIX BO3MOXHOCTAX TEKYLLEN BEPCUM
CUCTEeMBI,
- nocewenune cantoB koMmnaHnm ACKOH, Cnyx6bl TEXHUYECKON NOALEPXKKM U
®opyma nonb3osatenen cnctem KOMIAC,
— ¢BA3b o CnyxHOM TEXHUUECKOM MOALEPXKM MO SNEKTPOHHOW noyTe.

CrapTtoBas CTpaHMUL,A aBTOMaTMUeCKM 3arpy>aeTca npy nepBoM (NMocae YyCTaHOBKM) 3amnycke
cucteMbl. Mocne 3akpbiTna CTapTOBOM CTPaHULbl AOCTYM K HEV BO3MOXEH C MOMOLLHO
komaHabl Cnpaska - Cmapmosas cmpaHuya.

2. B wmento Cnpaska nobasneHa komanaa KOMIAC e MlHmepHeme. [ocne ee Bbi30Ba Ha
3KpaHe NosABAAETCA NOAMEHIO, COAepKallee CeayroLne KOMaHAbI:
Catim komnaHuu ACKOH,
Calim Cnyx6bl mexHu4eckol no0depxKu,

© 2026 ACKOH




®opym noswzoeameneli cucmem KOMIAC.

Mpn HaAnumMm NOAKAOYEHNA K VIHTEPHETY 3TV KOMaH/bl MO3BOAAKT NOCETUTL CaNThI
koMnaHum ACKOH n Cnyx6bl TEXHUYECKOM NOAAEPXKM NONb30BaTENEN, a TakKe web-
kKoHpepeHuuto nonb3osatenein cnctem KOMIMAC.

3. YaaneH 3aronoBok [laHenn cBOMCTB, OTOBPaKaBLUMNCA NPU ee TOPU30HTANIbHOM
PaCMONOXEHNM, UTO YBEMUMBAET MONE3HYHO MAOLLAAb IKPaHa.

4. [nanorv OTKpbITUA 1 COXpaHeHna Garinos npueeseHbl K cTangapty Windows 2000:
nossmaack 061acTb, coAep>kallias 3HauYKM MeCT Ha KOMMbIOTEPE NN B CETY.

5. B pa3sgene 3kpaH fnanora HaCTPOWMKM CUCTEMbI MOABWACA NYHKT Ljeemoeas cxema,
MNO3BONAOLLMIA HACTPOUTD LiBETa OTODPAXKEHNA SNEMEHTOB AOKYMEHTOB U CUCTEMBI.

6. TosBunacb BO3MOXHOCTb paboThl C 3aKknagkamu AoKyMeHToB. OCHOBHOE Ha3HaueHue
3aKNaJoK - ObICTPOE NepekNtoUeHme MeXY OKHaMM OTKPbITbIX JOKYMEHTOB. s
BK/IFOUEHWSA M OTKNFOUEHMS MoKa3a 3ak/1ajoK Ha aKpaHe CyxuT koMaHza OKHO -
lMokazame 3aknadku.

PaboTa c nepemMeHHbIMU

1. B c6op|<a>< MnoAaBMaaCb BO3IMOXHOCTb pa6OTbI C BHEWWHNMUW NepeEMEHHbIMN I'IO[I,C60pOK.
oTn nepeMeHHble MOXHO CBA3bIBATb MEXAY CO6OVI, C BHEWHNMW NnepeMeHHbIMK
BCTaB/1IEHHbIX ,u,eTane|7|, C nNapamMeTpamMu onepaumﬁ nT.Aa.

2. fuenka konoHku MNceBAOHUM B CTPOKe BHELLIHEN NepPeMEHHON BbIAENAETCA CUHUM
LIBETOM B CMWCKE MEPEMEHHbIX MOAENN.

3. B okHe mepeMeHHbIx Tenepb OTOHOpaxxaroTCs:
=~ 4YMCIOBblE MapaMETPbl COMPAXEHWI KOMMOHEHTOB COOPKY,
- napameTp HanpaeneHue ykaoHa fna onepaLmm yKaoHa rpaHen
- napameTp llosoxeHue nnsa KacaTenbHOW MAOCKOCTY,
- napameTp Y201 Ana HOPManbHOW NMIOCKOCTM.

TekcTOBBIM NpoLeccop

1. YcoBepLIEHCTBOBAH MPOLLECC HACTPOWMKM rpaHmL, sueek B Tabanuax. YnpasneHue
OTODOpaxeHWeM 1 CTUNEM NNHUIA BO3MOXHO C MOMOLLbHO HOBbIX 3/1EMEHTOB
MHCTPYMEHTaNbHOW NaHenn Tabauysl U 2paHuybl AN AManora HaCTPOMKMN rpaHmL,

2. TlosBMnack BO3MOXHOCTb OTOBPaXEHNs OTKIHOUEHHbBIX TPaHWUL, sueek Tabanubl. Ans
yrnpaBaeHns oTobpaxkeHnem HeBUANMbBIX TPaHUL, CYy>XUT KoMaHAa Tabauya -
Omobpaxame cemky.

3. Co3paHue HOBOW CTPOKM BHM3Y TabanLbl TeNepb BO3MOXHO MyTEM HaXaTWA KAaBULLIK
<Tab> npwu HaxoXAeHWW Kypcopa B KpaHen NO3MLLMM MPaBON HUXKHEN SUeliku.

MmnopT u akcnopt
1. YcosepuweHctBoBaH 3kcnopt KOMIMAC-gokymeHToB B dopmatel DWG 1 DXF:
— NPV 3aNMCK CI0EB COXPaHAIOTCA NPUCBOEHHbIE UM MMEH3,
— BO3MOXHO 06beanHEHVE CI0EB C OAMHAKOBbBIMU NMapamMeTpaMu B OAMH CNOW,

— BO3MOXEeH BbI6OP LiBETOB 3/1€MEHTOB 1 MaKpO3/1eMeHTOB (YCmaHos/1ieHHbIl Os
C105 VIV YCMAHOB/1eHHbIU O/ 06bekma),
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— OCHOBHas HaAMMCb Tenepb NepeAaeTcs B CUCTEMHbIA C1oW aokymeHTa AutoCAD,

— MHOTOC/OWMHBIN MakpO3EMEHT NpeobpasyeTca B MHOroc10MHbI 610k AutoCAD ¢
YyUYeTOM C/I0€B.

2. [octynen akcnopt B dopmat KOMIMAC-3D V6 Plus.

KoHcTpykTOpCcKkaa 6ubanoreka

1. MNosBunacb HOBas KOMMaKTHas MHCTPyMeHTanbHas naHens KoHcmpykmopckas
6ubnuomeka. OHa focTynHa, ecan KoHCmpykmopckas bubiuomeka NoAKtOueHa K
cncteme KOMIMAC-3D V7. KomnaktHas naHens KoHcmpykmopckasa bubauomeka
BK/IHOUAET B Cebs cneayrolime naHenn C KHoMkaMu Bbi30Ba KOMaHZ bubanoteku:

= BuHmul,

- BuHmeI Hegbinadaroujue,
— BuHmebl camoHapesarowjue,
= BuHmbl yema+HogeouHble,

- bo/mel,

- Tladku,

- Ladl6eb,

- LWaiibel cmonopHele,

- UWnuneku.

2. B pokymeHT-cneymdumkalmo MOXHO BCTaBASATb 0ObEKTbI, COOTBETCTBYHOLLME
snemeHTam KoHcmpykmopckoli 6ubauomeku. [Ins BcTaBkm 06bekTa HEOOXOAMMO
3anyctutb KoHCMpykmopckyto 6ubiuomeky, Bbi3aBaTb KOMaHAYy CO34aHNA HY>XKHOrO
3/IEMEHTA, HaCTPOUTb €ro NapamMeTpbl B MOSBMBLUEMCS Auanore 1 HaxaTtb KHonky OK.
O6bekT cneumdurkaLMm, COAepPXKaLLMIACA B STOM 31eMeHTe, byaeT fobaBneH B
COOTBETCTBYHOLLMI eMy pa3gen cneundukalmm. Ha akpaHe nosBuTCS 3anpoc Ha
nobaBneHve cneayrollero obbekTa.

MpuknagHaa 6ubnnoreka KOMIMAC

B pa3aene lNpoyue onepayuu nossunack komaHaa Ckpeime 8bifesieHHele 0bbekmel. MNocne
NepBOro BbI30OBa 3TOW KOMaH/b! B TekyLleM dparMeHTe nav BUAE YepTexa CO34aeTcs HOBbIN
C/IOV € oYepeiHbIM HOMEPOM U € nMeHeM Ckpbimsie 06bekmel. Ha 3TOT cnol nepeHocaTcs
BblA€NeHHble 0BbeKTbI JOKYMEHTa, NMOC/e Yero coi racutcs. [py NOBTOPHbIX BbI30Bax
KOMaHZbl BblAeNeHHble 0OBEKTbI MEPEHOCATCA Ha 3TOT Xe C/IOMN.

Mpoumne npuknagHble 6UbANOTEKM

1. [dopabotaHa bubauomeka mpybonposoOHol apmamypsl (ArmTrub.rtw).
- [obaBneHbl HOBbIE 3NEMEHTI:
— 3atBop (ki1anaH) obpaTHbIN
— KnanaH npesoxpaHuTenbHbIn NPY>XUHHbBIN GAaHLEBbIN.

- [losBunacb HOBas KOMMakTHas MHCTPYMeHTaAbHas NaHensb TpybonpoeodHas
apmamypa. OHa L0CTynHa, ecn 6ubnnoTteka TpybonposodHas apmamypa
noakatouveHa k cncteme KOMIMAC-3D V7. KomnaktHaa naHenb TpybonpoeodHas
apMmamypa Bkato4aeT B cebs cneayroLive naHenu:
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— TpybonposoOdHas apmamypa - KomMaH0el,
- TpybonposodHas apmamypa - Apmamypa,
- TpybonposodHas apmamypa - Tpybei.
2. B bubauomeky FTDraw (FTDraw.rtw) no6aBneHbl HOBble QYHKLMN:

- Inv - 'HBoNtOTa (3HaueHVe B paanaHax)
- Arcinv - ApknHBOAtOTa (3HaYeHWe B pasmaHax)
- InvD - MIHBO/IHOTa (3HaYeHne B rpasycax)
- ArcinvD - ApKnHBOAIOTa (3HaUeHue B rpasycax)

3. B 6ubanoreke KOMIMAC-SPRING (Spring.rtw) nossunca Modyse npoekmupogaHus u
pac4ema npyXxuH kpy4eHus. OH NpejHasHayveH AN pacyeTa NpyXuH KpyYeHus 13
MPOBOIOKM KPYFNOro cedeHns. [10 OKOHYaHMKM pacyeTa BO3IMOXHO aBTOMATMYeCcKoe
CO3/jaHVe TPEXMEPHOW MOAENM MPYXMHbI AN ee yepTexa (C BbIbopom cnocoba
nocTpoeHunsa). [pr 3TOM MOXHO 33a4aTb TMN 3aLena.

4. TNosBnnacb HOBas MHCTPyMeHTabHaa NaHens KpenexHele uzdesnus. OHa fOCTyMHa,
ecnm k cucteme KOMIMTAC-3D V7 noaknroueHa Bubnuomeka kpenexa
(Constr3d.rtw). MaHenb KpenexHsie u3denus COLEPXMUT KHOMKK AN BCTABKM
6MBAMOTEUHbBIX MOAeNel B COOPKY, a TakxKe KHOMKY BbI30Ba AManora KOHGUrypaLumm
6rbANOTEKM.

N3meHeHne KomnaekTa NnocTaBku

1. B komnnekT noctasku BkatoueH KoHeepmop u3 eCAD 8 KOMITAC-3D 0ns nedamHsix
naam (ecad3dVé.rtw), DopMNPYHOLLMIA TPEXMEPHbIE MOAENN MeYaTHbIX naaT C
PACMONOXEHHBIMWU Ha HUX PaAMNO31EMEHTAMWN Ha OCHOBE AaHHbIX, MOJNYUYEHHbIX 13
cnctem P-CAD Bepcum 4.5-8.5
VcxoaHbiMmn danamm cayxat dannbl dopmata PDIF (nonyueHHble B cncteme P-CAD Bepcnin
4.5-8.5) - *.pdf nnn ASCIl PCB (nonyyeHHble B cucteme P-CAD Bepcumii 2000 - 2002 nam B
CATIIP Protel) - *.pcb. Pesynbtatom paboTtbl koHBepTOpa ABasetcsa dann KOMIMAC-cbopkm
(*.a3d).

Mocne 3anycka 61baMoTekn NoNb30BaTENb YKa3biBAET UCXOAHbBIN darin *.pdf nan *.pcb, a
TaKxke UBeT M TonwmHy naatel. B cncteme KOMIAC co3zaetcs HOBbIA dailn cOopku, B Hee
A06aBNArOTCA AeTanun: cama naaTa U pasnoanemeHTsl. [py 3TOM naaTa co3gaeTcs Kak
YHWKaNbHasa AeTanb, a pasno3nemMeHTsl bepyTca 13 bubanotekn mosenen ecad3d.[3d. Sta
6nbanoTeka BXOAMT B KOMMIEKT NMOCTaBKM KOHBepTOpa. MNosb3oBaTeNb MOXET pesakTMpoBaTb
MeroLMecs B Heill Mmogenu 1 obaBnsaTb HOBble. HyxXKHYHO 61banoTeky, a Takke COOTBETCTBUE
MEXZy d1eMeHTaMK, COAEPXKaLLMMUCA B UCXOAHOM daline, n 6UBANOTEUHBIMM MOAENAMM
MOXHO 3a/jaTb MPU HaCTPONKe KOHBEPTUPOBAHMS.

Ecnn B G1banoTeke HET HEOHXOAMMBIX MOAENEN, TO pe3yabTaToM paboTbl KOHBepTOpa byaeT
TpexMepHas MoAe b NeYaTHOM NAaTbl C YNPOLLEHHbIM MPEACTaBAEHUEM PALNOINEMEHTOB.

[na pabotbl ¢ 6ubanoTekoin TpebyeTca OTAENBHO OnauMBaeMas JIMLEH3MA.
2. W3 komnnekTa NOCTaBKM UCKNHOYEHbI:
bubauomeka noddepxku gpopmama model (CATIA) (CATIAread.rtw),
CATIP ¢bpes (Sapr_fr.rtw).
3. Bubnnoteka KOMIIAC-06vekm (KObject.rtw) pacnpoctpaHseTcs ceoboaHo. s ee
MCMOb30BaHMA HosbLe He TpebyeTca onnayeHHas ANMLEH3NS.
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Omauyus eepcuu 6 Plus om eepcuu 6

O6wume ycoBepLIeHCTBOBaHUSA

1. Toasunance cnepyrolime BO3MOXHOCTM NPW MPOCMOTPE COAEPXKMMOro Namnok B

MposoaHunke Windows 2000/XP:

— MOKa3 MUHMATIOPHbIX n306paxeHui cogepxmmoro darnos KOMIMAC-a0kyMeHTOB
B pexunme "ICKm3bl CTpaHnLL",

- oTtobpaxeHne ceeaerHmii 0 KOMIAC-zokymeHTax B cTonbuax Aemop,
KommeHmapul, Obo3Ha4eHue, HaumeHosaHue B pexume "Tabanua",

— BbIBOZ paclmpeHHon nHopmaumm o danne KOMIMAC-a0kymMeHTa B NOACKa3Ke,
NOABNAIOLLENCA MPX HaBeAeHNN Ha dalin Kypcopa MbILLUK.

[MosBmMAacb BO3MOXHOCTb UCMOAb30BaHMSA 3D-MaHl/II'IyJ'IHTOpa.

[opaboTtaH mexaHn3m nepexoaa cnctembl KOMIAC-3D V6 Plus B
AEMOHCTPALMOHHBIV pexxuM. Tenepb, Korga cmcteMa obHapyKMBaeT HeOOXOAMMOCTb
Takoro nNepexosa, Ha aKpaHe NoABAAETCA nNpejynpexaeHue. [ocie 3Toro cucrema B
TeyeHune 5 MMHYT paboTaeT B OObIYHOM pPEXMME, UTO MO3BOASAET COXPAHNUTL TeKyLLme
AOKYMEHTbI, @ 3aTeM NePEXOANT B EMOPEXMNM.

4. B amanore HacTpoWiku ynpaBaeHus AOKyMeHTaMu nossuaacek onums Mpusodume
umeHa dokymeHmos k UNC, ynpasnstoLLas cnocobom 3anncm Gpannos,
PaCMONOXEHHbIX Ha CETEBbIX AMNCKAX.

Monb3oBaTenbcknn MHTepdenc

1. ToABmMnacb BO3IMOXHOCTb COXpaHeHUa MHbOPMaLIMK O TeKyLLen HacTporke OKHa
cuctembl B darinax npodunein. CoxpaHeHne 1 cMeHa Npoduas Npon3BOAUTCS B
Ananore, Bbi3biBaeMomM koMaHzaow Cepsuc - lNpoguu....

2. [losBmnacb BO3MOXHOCTb gobaBneHms B MeHto Cepsuc cuctembl KOMITAC-3D V6
Plus kKOMaHZ A4 BbI30Ba YTUAMT. ITa HaCTPOMKa MPOU3BOAMNTCS Ha BKIAZAKE
Ymunumel gyanora HacTponkn nHtepdenca.

3. [losABMnacb BO3IMOXHOCTb BbibOpa CTMAA OTOBPaXKeHNA 31eMEHTOB OKHa CUCTEMbI B
cneuynanbHOM AManore, Bbi3biBaeMOM KoMaHzou Cepauc - Bud npusioxeHus.... MNpn
NepBOM 3amnycke CUCTEMbI 3TOT AMaNOr NOABAAETCA Ha SKpaHe aBTOMATUUECKU.

4. KHonka Co30ame peann3oBaHa B BUJe Pa3BOPaYMBArOLLErocs Crmcka TUMoB
A OKYMEHTOB.

5. W3meHunca nopasok paboTbl C KOMAAKTHbIMY NaHenAaMu. Teneps, YToObl BKNKOUNTD
MHCTPYMEHTa/IbHYHO NaHe b B COCTaB KOMMAKTHOW (CUCTEMHOW UK
MOb30BATE/IbCKOW), HEOBXOAMMO NepeMeLLaTh 3Ty MHCTPYMEHTaNbHYO MaHeNb,
YAEPXVBaA HaxaTon knasuily <Alt>. Koraa Bo Bpema HanoXeHWs naHenen pasom ¢
KYPCOPOM MOABUTCA 3HaK "+", cnesyeT OTMYyCTUTb KHOMKY MbILLW 1 KnaBuwwy <Alt>.
Mepemelyaemas naHenb OyAeT BKAOUEHA B COCTaB KOMMaKTHOM.

TpexmepHoe moaenmpoBaHume

1. [MoABMANCE KOMaHAPbI, NO3BOJIAOLLIMNE CO34aBaTb NMNOBEPXHOCTN YETbIPEX TUMOB!
Bbl4aBJ/INBaHWA, BPallEHNA, MO CEYEHUAM, KNHEMATUYECKAA.
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MoaBnAnCb KOMaHZAbl Yo0aaume 2paHu, NO3BONAOLLAA YAANATb FPaHN Ten U1

noBepxHocTen, 1 Cwueka hogepxHocmel, MO3BONAIOLLAA OObEANHATL FPaHN.

MosBunace KOMaHAa Yoio8Hoe u3obpaxeHue pe3bbbl, NO3BONANOLAA CO3/aBaTb

n30bpaxeHns pe3bbbl B TPEXMEPHbIX MOAensx. M3o0bpaxennsa pe3bbbl, CO34aHHbIE B

MOZeNsAX, MoryT ObITb NepesaHbl B aCCOLMATMBHbIE BU/AbI, COAEPXKALLME 3TN MOLENN.

Mpw paboTe ¢ TpexMepHbIMM MOAENAMU MOABNAACL BO3MOXHOCTb BBOAA BbIPaXXeHWI,

CBS3bIBAOLLMX:

— NepemeHHble, MPUHAANEXALLME PA3NNYUHBIM 3CKM3aM, MeXay CObow,

— napaMeTpbl onepaunii Mexay cobomn 1 ¢ NnepeMeHHbIMK, NPUHAAAEXALLUMHU
3CKM3aMm,

— BHELUHVEe NepeMeHHble BCTaBNEHHbIX B COOPKY AeTanein mexzay cobon u ¢
napameTpamu cbopku.

[lopaboTaHa komMaHza ckpyrneHunsa pebep AeTanun: NoaBMAaCh BO3MOXHOCTb 3a4aHuA

NepemMeHHOro paanyca CKpyrneHus.

MosABMACA HOBBIA TUN OpUeHTauun Mogenu - Jumempus.

Knonka OpueHmayusa peanv3oBaHa B BU/E Pa3BOPaUMBAOLLErocsa CNmMcka TUMOB
OPVIEHTALMIA MOAENN.

Moasunacb kKOMaHAa beicmpoe omobpaxeHue uHUl, NO3BONAOLLAA YNPABAATH
PEXMMOM ObICTPOro oTobpaxeHus. MNpu BKAFOUEHHOM peXnMe ycKopseTcs
OTPUCOBKA IMHWI, N306paxatoLLmx MOAeNb.

padunueckme fOKYyMEHTHI

1.

MosBMaack KoMaHAa Aemopasmep, NpeaHas3HaueHHas Ans 6bICTPOro cosaaHns
Pa3MepoB pa3/IMUHbIX TUMOB. MNpK 3TOM TUM pa3mepa ONpeaenseTcs CUCTEMON
aBTOMATUYECKM B 3aBUCMMOCTM OT TOTO, Kakme 06beKTbI yKa3aHbl.

[MNosBMAaCb KOMaHAa MecmHsili paspe3, No3B0JiIA0WaA CO34aBaTb MeCTHbIe pa3pe3bl
Ha aCCoUMaTMBHbIX BNAAX.

MosBmnack KOMaHAa Bud ¢ paspelgoM, NO3BONAIOLLAS YCIOBHO Y/AANATb YKa3aHHYHO
4acTb (4acTu) M3006paxKeHNA B BUAE, @ OCTaBLUMECS YacCTU NPUABUTaTb APYr K Apyry Ha
3a/laHHOE paccToAHwe.

Mpv peaakTMpoBaHNN acCoUMATUBHBIX BUAOB Ha [aHesn CBOMCTB NOSBMAACh BKAAZKa
Obvekmel, N03BONAIOLLAA HACTPOUTb OTOBpaxkeHe 06BbEKTOB MOAEN B
accoLMaTMBHOM BUAE.

UepTexy, cosepxKallemMy accoLmaTBHbIE BUAbI TPEXMEPHOW MOAENN, aBTOMATUYECKHM
NpUCBaMBatOTCA aTpUbYThI, B KOTOPbIX COAEPKATCA CBEAEHMSA O Macce Moaenu. Ecam
Npv CO34aHUM MOAENN ee MaTepuan bbin BbiIbpaH 13 cnpasoyHmka JIOLJMAH:
Mamepuanel u copomameHmel, TO B YepTexe GopMmnpyeTca Takxke aTprbyT,
cofep>Kalnii CBeAeHVSA O MaTepuane.

MosBMAaCh BO3MOXHOCTb aBTOMATMUECKOrO MPepbIBaHMA LUTPUXOBOK U INHWIA,
nepekpbIBaeMbIX Pa3MEPHbIMU CTPENKaMM, Pa3MePHbLIMU HAAMUCAMM U
0603HaUEeHNAMN - OUNCTKM GOHa MOA 3TUMM OBbeKTaMKn. YMOouYaTelbHas HacTpomKa
OUNCTKM GOHa AN TEKYLLETO W HOBbIX rpadnueckmnx 4OKyMEHTOB MPOW3BOANTCA B
AManore HaCTPOMKM OTOBpPaXeHMA NepekpbIBatOLLMXCA 06beKTOB. [pu
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HeO6XO,£I,I/lMOCTl/I OUUNCTKY MOXHO BKAKOUUTb AW BbIKNHOUYKUTL A4 KaXA0ro pa3Mepa
nnn 0bo3HayeHus B OTAENBHOCTW.

7. TMossunack komaHaa Ocegas UHUSA O OBYM MOYKAM, NO3BONAIOLLLAA MOCTPOUTD
OCEBYHO JIMHWIO, YKa3aB TOYUKM ee nepeceyeHns C KOHTYPOM AeTanu. [ocne 3toro
aBTOMaTMYeCKM CTPOUTCA OTPE30K OCEBOW IMHMK, BbICTYMAKOLLMI 33 yKa3aHHble
TOUKW. 3aZaHne yMoaYaTesIbHbIX MapaMeTPOB OCEBOW NMHNN MPOU3BOANTCS B
Ananore HaCTPOMKM OCEBOWN INHUW.

8. [lpw co3gaHnmn 0603HaUEHMA LEHTPA C MOMOLLBH OAHOMMEHHOW KOMaHAbl NOABUAACH
BO3MO>XHOCTb HACTPOWKM MapaMeTpoB 0HO3HaUEHMS.

9. TosBWAaCk BO3MOXHOCTb OTOBPAXEHNSA PAAOM C KYPCOPOM reOMETPUYUECKMX
napamMeTpoB OOBEKTOB NP UX CO34aHUN U pefakTMpoBaHun. Onuus, ynpasasioLwas
oTObpaxeHeM NapaMeTPOB, PACNONOXKEHA B AManore HaCTPOMKM Kypcopa.

10. TMoaBunnacb BO3MOXHOCTb OKPYINEHUA IMHENHBIX BEAVYNH L0 3HAYEHWNI, KPATHbIX
TekyLeMy wary Kypcopa. [nsa BKAKOUYEHNA 1 OTKIOUEHUA PEXMMA OKPYIAEHNA CNYXUT
kHonka OkpyesieHue Ha naHesu Tekyujee cocmosHue.

1. B ananore HacTpOWKKM NapameTpoB TEKCTa TEXHUYECKNX TPebOBaHWI A1 HOBbIX U
TeKyLLLero yepTexa nosasmnaach onuma YemaHaeniueame HyMepayuro npu co30aHuU.
BkatoueHve ee 03HayaeT, UTo NPM BBOZE MyHKTOB TEXHMUYECKUX TPeOOBaHWN OHM
OyZyT aBTOMATMUECKN HYyMEepOBaTbhCA.

12. Bo Bcex ananorax, coaep Kallmx CNCKN CTUAEN (TMHWIA, LUTPUXOBOK, TEKCTOB), a TakxXe
CANCKM OPOPMAEHUI U CTUNEN cneundrKaumi, NepeYHn CTmnen n oGopMaeHnI
3amMeHeHbl Tabamuamm 13 ayx ctonbuos: UM cmuas v Homep. Ctuan (opopmaerms)
B Tabanuax MoryT 6biTb OTCOPTUPOBAHbI MO MMEHAM WAN MO HOMEpPaM.

13. B amanorax pabotbl ¢ 6ubanotekamm ctunein, obopMaeHnn n aTpnbyToB HAAMUCK Ha
KHOMKax 3aMeHeHbl MUKTOrpaMMaMu.

14. Bo Bcex avanorax, rae Npon3BoAMTCa Bbibop odopMaeHMsa AOKYMEHTa UK CTUNS
cneundurkaumm ns bubanotekn *lyt, pasBopaumBaroLLMNCA CNMCOK OPOPMAEHNIA
(cTnen) 3aMeHeH KHOMKOM C MHOTOTOUMEM.

15. TlosBmanch ABe HOBbIE SI0KabHble NpuBA3kK: KacaHue v Hopmarne.

16. [opaboTaH npouecc NPoCMOTpa CBA3EM 1 OrpaHNYeHn NapaMeTpr30BaHHbIX
rpaduueckmx 06bekToB. Tenepb, UTOObI MPOCMOTPETb OrPaHNUYEHNs CAeAYHOLWErO
00beKTa, He HY>XHO BbI3blBaTb KOMaHAy Yka3zame 3aHoeo. Tpebyembli 06bekT cneayet
MPOCTO yKa3aTb MbILWbIO B OKHE JOKYMEHTa.

MpeaBapuTeNbHbIN NPOCMOTP Nepes nevatbio

1. MosBMAACh BO3MOXHOCTb O4HOBPEMEHHOTO BblAeNeHNA HECKObKUX JOKYMEHTOB U
NMPUMEHEHNA K HUM KOMaHJ nepemMeLlleHna, NnoBOpPOTa, MaCLLITa6VIpOBaHl/Iﬂ, YAaNeEHNA.

2. TosBMnacb BO3MOXHOCTb M3MEHEHMsA MacluTaba OTOOpaxeHNs AOKYMEHTOB B OKHe
npeABapUTENbHOrO MPOCMOTPA.

3. [losBrnacb BO3MOXHOCTb Neyatt 4actu AOKYMEHTa, orpaqueHHoM
NPAMOYTONbHMKOM MPON3BOJIbHbIX Pa3MEPOB.
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4. TosBnnack BO3MOXHOCTb YAANEHNS U3 NPeABapUTENbHOIO MPOCMOTPA OTAENbHbIX
JNCTOB TEKCTOBbIX AOKYMEHTOB 1 cnelndmkaLmi ¢ MOMOLLb KOMaHabl Yoaaume
dokymeHm U3 npocMompa.

MmnopT u akcnopt

1. TosBmnacb BO3MOXHOCTb UteHMa PROXY-06bekToB, cogepXallmnxcsa B darnax
dopmata DXF(DWG).

2. B ananore Hactpovikn napametpoB nmnopTta ¢arnos ¢opmata DXF(DWG) nossunacs
BkNaaka MosuauHuA, No3BONAOLWANA HAaCTpamnBaThb YTeHe OOBEKTOB TMNa
"MonnanHna".

3. TosBmnace BO3MOXHOCTb uTeHua dannos dopmata SAT, 3anmcaHHbIX B 7 1 8 Bepcunax
3TOro popmara.

Cl'lpaBO‘-IHVIK MaTepunanos

B rpynny Jleums! u nneHku nunkue nobasneHo 18 mapok matepuaros.

N3meHeHne KomnaekTa NnocTaBKuU

1. W13 komnnekTa nocTaBku nakeTta 6mbanotek CeapHsle webl ncknodeHa bubauomeka
KOHCMpYyKmMU8HbIX 3/1eMeHmo8 ceapHeix weos (Welding.rtw). Bmecto Hee
noctasnsetca MeHedxep wabioHo8 (NoapobHee CM. HUXKeE).

2. B xomnnekt nocrtaBku BkAtoYeHa bubavoteka KOMIMAC-o6vekm (KObject.rtw),
MO3BONAIOLLASA BCTABAATb B LJOKYMEHTbI OO6beKTbl - dparMeHTbl 13 CneLmanbHbIM
obpazom noaroroeneHHbix KOMIMAC-61banoTtek 1 co3gaBatb Ha OCHOBE MOYYEHHbIX
LOKYMEHTOB CTPOUTENIbHbIE CMETbI U cneundukaumm (nogpobHee cm. Huxe). B
KOMTMEKT NOCTaBKM BXOASAT HECKOIbKO rOTOBbIX OMOAMOTEK OOBEKTOB, B TOM UYMCae
6rbanoTeky, Bxoasalme B coctaB naketa CmpoumenbHsie KOHCmpykyuu. lNpogusu.

Ansa pabotel ¢ 6ubanotekoii KOMIMAC-o06bekT Tpebyerca Haamume AMLEH3NN Ha
paboTy ¢ nakeToM 6MbAnoTEK CTpoUTeNbHbIE KOHCTPYKLUMW. Mpoduam (cM. Huxe).

3. B komnnekT noctaBku BKArOUEH nakeT bubanotek CmpoumesbHble KOHCMPYKYUU.
lpogusu (noapobHee CM. HUXe).

Ansa pabotbl ¢ nakeTom 6nbamotek TpebyeTca OTAENbHO OniayMBaemMasn JULEH3MA.

4. B koMnnekT noctasku BkAoueH OpeaHUu3amop npoekma — CepBUCHOe pacluvpeHne
KOMIAC-3D V6 Plus, dyHKUMOHMpPYOLLLEe B ero nporpaMmHou cpese. OpeaHuzamop
Npoekma OpWEeHTUPOBaH Ha COBMECTHYHO paboTy ¢ brubanotekamu,
npeAHa3HauyeHHbIMW AN NPOEKTUPOBAHUS C UCMOb30BaHMEM CTPYKTYPbI 34aHUS.
Bo3MOXHO Takxke He3aBMCMMOe Mcnonb3oBaHve OpeaHu3amopa npoekma
(noapobHee CM. HUXeE).

Ana pabotbl ¢ OpaaHU3aMopoM npoekma NVUEH3NA He TpebyeTca.

5. bubnnoteka KOMIIAC-SHAFT 3D (Shaft3d.rtw) nepenmeHoBaHa 8 KOMITAC-SHAFT 3D
V6.

6. B komnnekT noctaBku BkaroUueHa bubamnoteka KOMIIAC-SHAFT 2D V6 (Shaft.rtw).
MoapobHee CM. HUXe.

Ana pabotbl ¢ GUbanoTeKoN TPebyeTCA OTAENBHO OMauMBaEMas MNLLEH3MS.
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7. B xoMNneKkT NocTaBkM BKIKOUEH NMakeT bnubanotek SsmemeHmbl cocydoe u
annapamoe. B nakeT BowWwu:
- bubsiuomeka 3nemeHmos cocydos u annapamos (Tank.rtw), paHee
NOCTaBAABLUAACA OTAENBHO,

- HoBas bubnuoteka JIku cocydos u xumuveckux annapamos (LidsOst.rtw),

— HoBas bubanoTeka M30esusn kpenexHslie 015 gaHyesblx coeduHeHuUl
(constrOst.riw).

Ana pabotbl ¢ nakeToM bubanoTek Tpebyercs OTA€NbHO ONayvBaeMasn AMLEH3NA.

MpuknagHble 6UbANOTEKM

1. CywectBeHHO gopaboTaHa bubauomeka ompucoeku niaHoe 30aHuli U coopyxeHull

(Arch.rtw).

- Tpw BbINONHEHNN KOMaHZAbI S/1eMeHm 02paxoaroujux KOHCMpyKyul NosBMAaCh
BO3MOXHOCTb NpesonpeaeneHns BeNNUnHbI CMeLLeHa 6a30BON NNHUN.

— [pw BbINOAHEHWM KOMaHZA Cemka npsAMelx KOOPOUHAYUOHHbIx ocel, Cemka
KOHYeHmMpu4eckux/paduaieHeix KOOPOUHAYUOHHbIX 0celi NOSBMAACh BO3MOXHOCTb
OMNpesensaTb Ha4YaNbHYIO MapKy ANs NOCAeA0BaTEbHOCTU KOOPAMHALIMOHHBIX OCEN
M 33/laBaTb HampaBieHe MapKMPOBKM OCEMN.

— [pw BbINOAHEHWM KOMaHAbl Cemka npAMelx KOOPOUHAYUOHHbIX oceli NoABMAaCh
BO3MOXHOCTb OTOOPaXeHWs TObKO BEPTUKANbHbIX MM TONBKO FOPU30HTabHbIX
OCel CeTkM N YCTaHOBKM MX AJINHbI. DTO MO3BOAAET MPUMEHATb MHCTPYMEHT CETOK
Mpv OTPUCOBKE OCel Ha pa3pesax 1 pacasax.

- [pw BbINOAHEHWM KOMaHA Cemka npAMblx KOOpOUHAaYUoHHbIx ocel, Cemka
KOHYEHMpUYeCcKux/paoua/ibHsix KOOpOUHAYUOHHbIX 0cell MOABNAaCb BO3MOXHOCTb
aBTOMaTM4YeCKoro "pa3BeseHna” 3aKOHLOBOK OCeM C Mapkamu B C1y4ae
PaCMONOXEHNA CMEXHBIX OCEN C HAaNOXKEHNEM 3aKOHL,0BOK.

- W3meHeH yron oTkpbiBaHWS ABEPU Ha MaaHe: yCTaHOBNEHO 3HayeHne yrna 30
rpasycos.

- B cnvcke npeaBapuTenbHOM YCTaHOBKM C10A pa3mMelLeHns obbekTa brubamnortekn
MOXeT OTObpaxaThCA Kak MOJHbIN HabOP CNOEB TeKyLLEero AOKYMeHTa, Tak U
BbIOOPKa C/10€B, OTHOCALLMXCA K TekyLlen [pynne (Imaxy). YCTaHOBKa TeKyLLEen
[pynnel nponssoamntca B OpeaHusamope npoekma (M. pasaen bubauomeku).
OyHKUMA 4OCTYNHa NPW AeakTuBaUmm nepekaroyatens lokassieame HeauduMele
aiou B ananore Hacmpolka OpaaHuzamopa npoekma. [1pu 3TOM TekyLuee
COCTOAHME CNOSA (CKPbIT/3a610KMPOBaH) B CMMCKE MOKAa3aHO MUKTOrPaMMOM.

- PeanunsoBaHa mnHTerpaums ¢ ubanotekot KOMIMAC-Obvekm (cMm. pa3zen
bubauomecku). Ee komaHapl npu paboTe ¢ bubiuomekoli ompucosku naaHos8
30aHull U coopy>KeHUll MOXHO Bbi3BaTb 13 rpynnbl Obbekm.

- Bubnvoteka dparmeHToB bubsiuomeka munoesix y3/108 CMpoumMesbHbIX
KOHCmMpykyul MoanduLIMpOBaHa Ans obecneyeHnsa ee NCrnoib30BaHNA Npu
pabote ¢ bubanoteko KOMIIAC-Obvekm. HoBoe nmsa daiina bubamotekn - 07
YmenneHue koHcmpykyudi.lfr.

- CnpaBouyHas cucTema KoHBepTupoBaHa B dopmat WinHelp 2000.
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2. B Bubnuomeke pedykmopos (reductor.rtw) B pasgen Pedykmopsi
yuauHopudeckue L0baBAeHbl pesyKTopbl 3ybuyaTtble LUAVHAPUYECcKmne
ABYXCTyneHuyatble Tvna 2L12-100H, 2L2-125H, 2L2-160H HasecHoro (HB) n HacagHoro
(HC) ncnonHennin npomssoacTBa Mankonckoro 3asoga "3APEM" (moctasuymk - HILL
"lNprBoAHaA TexHuKa").

3. [HopabotaHna 6ubnunoteka KOMIMAC-Spring: dyHKUMOHanN BBOga MaTepuana
NPY>XUHbI BblAerneH B oTAeNbHbI Moayrb. C ero NOMOLLBbI MOXHO Kak BBOAMUTb
MaTepuanbl BPy4HYyto, Tak 1 BblbupaTtb nx n3 cnpasoyvHvka JIOYMAH:

Mamepuanbl u copmameHmMbI.
4. [opabotaHa bubauomeka mpybonpoeodHoli apmamypel (ArmTrub.rtw).
— B cBsA3m ¢ uameHennem FOCT gobaBneHbl HOBblIE 1EMEHTbI:
— OtBOZ KpyTOM3OrHYTHIM [OCT 17375-2001,
— 3arnywka sanamntuyeckas FOCT 17379-2001,
— TponHuk paBHONpPoOXxoAHbIn/nepexoaHbin TOCT 17376-2001,
- [Mepexop koHueHTpuyeckmt FTOCT 17378-2001,
- [Tepexop skcueHTpuyecknin TOCT 17378-2001.
— OHW 3aMeHnn aneMenTbl, cooTBeTcTByrolme ctapbiM TOCT (ot 1983 roaa).
— TMosswunca HoBbIM 3nemeHT OTBOA KpyTOomM3orHyTeii TOCT 30753-2001.
5. TlosBMAacb BO3MOXHOCTb pa3MeLleHNsa KoMaHa, bubiuomeku kaHa8okK Osisi
KOMIIAC-3D (Ditch3D.rtw) B BUAe KHOMOK Ha MHCTPYMEHTa/IbHbIX MaHeNsx.

6. [opabotaHa bubnnoteka KOMINAC-SHAFT 3D V6 (Shaft3d.rtw):

—  QyHKUMOHaN BBOAA MaTepuana MOLENN U SNEMEHTOB BblAe/IeH B OTAE/bHbIN
MOAyb. C ero NOMOLLbIO MOXHO Kak BBOAMTb MaTepuabl BPYUHYHO, Tak
BblIbMpaTh Mx 13 cnpasoyHvka JIOLUMAH: Mamepuansl u copmameHmel. Viveetca
TaKXe CTaHAAPTHbIM Habop MaTepunanos.

- PeannsoBaHa BO3MOXHOCTb MPMBA3KM CUA M MOMEHTOB K MOAEN Bana.
- [losBunnacb BO3MOXHOCTb pa3mMeLLeHMs KOMaHa b1ubanotekn B BUAE KHOMOK Ha
MHCTPYMEHTa/IbHbIX MNaHEeNsX.
7. [HopabotaHa bubauomeka npoekmuposaHus cucmem seHmunayuu (Ventilation.rtw):

- [lobaBneH HOBbIV 3nemMeHT KnanaH ozHe3adepxusarouuli, yCTaHaBAMBAEMBIN Ha
BO3ZYyXOBOAb! NPAMOYTOJbHOIO W KPYrN0ro CeYeHns.

- VI3meHeH nHTepdeiic nogbopa Bo3ayxopacnpesenntener (M1apoHoB).
- YcoBepLlieHcTBOBaH Pedakmop 6aG3bl OGHHbIX.
- VicnpaBneHbl HeAOCTaTKM, 3aMeUeHHbIe B MpeablayLlert BepCuu.
- [opaboTtaH nHTepdenc bubanoteku.
- BbinonHeHa koHBepTauma CnpaBoyHol cnuctemsl B popmat WinHelp 2000.
8. [HopabotaHa bubsuomeka CIAC-obo3HadqeHul (spds.rtw):
- TosBmMANCb HOBblE KOMaHAbI:
- JluHus-8bIHOCKA 2pebeH4Yamas,
- JluHuA-8bIHOCKA YenHas,
— Mapkep ykioHa,
— Mapkep yHueepcanoHbId.
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- B cnvcke npeaBapuTenbHOM YCTaHOBKM C10S pa3MelLleHns obbekTa bubamnoTtekn
MOXEeT 0TObpaxaTbCsA Kak MOHbIA HADOP CNOEB TEKYLLEro AOKYMEHTA, Tak U
BblOOpKa C1I0EB, OTHOCALLMXCSA K TekyLlen [pynne (Imaxy). YCTaHOBKa TekyLLewn
['pynnel nponssoantcs B OpaaHusamope npoekma (cm. pasaen bubauomeku).
®yHKUMA AOCTYyMHa NpW AeakTnBauum nepekntovatens Nokaseieame HeguOUMble
aiou B ananore Hacmpolka OpeaHuzamopa npoekma. [1pu 3TOM TekyLuee
COCTOAIHME CNOos (CKPbIT/3ab10KMPOBaH) B CMMCKE MOKAa3aHO MUKTOrPaMMOM.

- [osBunnacb BO3MOXHOCTb MPOCTAaHOBKW Pa3MepPHOM Lienu napanienbHo
KOHCTPYKTUBHOMY 3/1EMEHTY.

- VcnpaBneHbl HeZOCTATKY, 3aMeuUeHHble B MpeablayLLel BEPCUM.
- [opaboTtaH nHTepdenc bubanoteku.
- BbinonHeHa koHBepTaumsa CnpaBoyHom cuctemMsl B dopmat WinHelp 2000.
9. [HopabotaHa KoHcmpykmopckas 6ubauomeka (constr.rntw):
- B cBasu c namenernnem FOCT anemeHT LUsesnepel FTOCT 8240-89 3ameHeH
anemeHTtoMm Lgesnepol FTOCT 8240-97.

10. MeHedxep wabsoHO8 NpeAHa3HayeH ANs Co34aHua U BefeHns 6ubanoTek WabaoHoB
AeTaneit u GparMeHToB M MCNONb30BaHWA 3TUX BKMbanoTek Npu paboTe B cpese
KOMTIAC-3D V6 Plus.

Mpw BCTaBke wabnoHa B akTnBHbI KOMITAC-40KyMEHT Nonb30BaTelb MOXET MpUCBanBaTh
nepeMeHHbIM WwabaoHa 3HaveHna n3 garina MS Excel, cBA3aHHOro € 3TM LWabaoHOM.
Monb3oBaTeNb MOXET CAMOCTOATE/ILHO KOMMIEKTOBaTb 6MHMOTEKY, CO34aBan AeTann Unn
bparmeHTbl, TabaMLpl MapaMeTPOB W yCTaHaBAMBasA CBA3M MexXay HuMu. OaHomy darnny MS
Excel MoxeT 6bITb MOCTaBNEHO B COOTBETCTBME HECKONBKO halnoB AeTanein nav dpparmeHToB
13 bubanoTek WabaoHOB.

B komnnekT MeHedxepa wiabs0HO8 BKNtOUEHbI ABe brbanotekn wWabaoHOB:

- Ceapka, copepxallas WabnoHbl, CO34aHHbIe B COOTBETCTBUM CO CAeAY UMM
rOCT:

- IOCT 5264-80,

FrOCT 14771-76,
rOCT 8713-79,

rOCT 11533-75,
FOCT 11534-75,
rOCT 16037-80,
rOCT 23518-79,
rOCT 14806-80.

- Demo, coaep>xallas obyyarolime maTepmanbl, KOTOpble MOTyT ObiTb MONE3HbI AN
CO3/aHnsA MOJIb30BaTENbCKNX ONOANOTEK LLabJOHOB.

[ns pabotbl MeHedxepa wabsoHo8 HeobxoAMMO, UTODbI Ha KOMMbIOTEPE OblNa yCTaHOBNEHA
nporpamma MS Excel 97 nnn MS Excel 2000.

1. Bubnnoteka KOMIIAC-Ob6wbekm no3sonseT 00beAnHATb Pa3HOPOAHYHO MHPOPMALIMIO
06 obbekTax: n3obpaxeHue (PacTpoBOe, xpaHsLleecs B Ganne *pg, n BeKTOpHOe -
MPOEKLIMOHHbIE U yNpoLleHHble BuAbl, XpaHawmeca 8 KOMIAC-¢pparmeHTax,
0b6beMHEHHbIX B OUbAnoTEKN), CMBObBHOE 0603HaYeHne ("obo3Hauenne no FOCT")
M onucaHve (xpaHsaweecs B Ganne * pdf Adobe Acrobat). Kpome Toro, obbekty
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MOXHO COMOCTaBUTb MPON3BOJIbHBIV HAOOP aTpMbBYTOB, COAEPXKALLMX PA3NNUHbIE

XapaKTEPUCTUKM 3TOrO OHbeEKTa.

O603HaueHne 1 aTpnbyTbl 0OBEKTA, @ TakKe CCbIIKM Ha ero n3obpaxeHusa 1 onucaHue

XPaHATCA B YNpaBAAOLEM c|>a|7|ne anI/I6yTOB, nMerwemM paclinpeHmne edb.

12.  OpeaHu3zamop npoekma peluaeT CefyroLime 3ajauu:

- [pepoctaBneHvie eAMHOroO NOAbL30BATENBCKOrO MHTEpdEenca Ans Co34aHus,
yAaneHua n onpeaeneHns napameTpoB BUAOB W CI0EB, 0OPa3yHOLLMX
npoctpaHcTBo KOMITAC-yepTexa.

- [peacTaBneHve Cnoes Kaxaoro BUAa YepTexa B BUAE ABYXYPOBHEBOW CTPYKTYpPbI:
rpynn v noarpynn. Kaxzas rpynna uay noarpynna - 3To coyetaHue
onpeseneHHbIX Noab30BaTeNEM COCTOAHMIA CNOEB (BUAMMBIN/CKPbLITbIN,
POHOBBIV/aKTVBHbIN). Beibrpas Ty nam nHyro rpynny (Mo4rpynny), noib3oBaTenb
MOXeT BbICTPO M3MEHATL COCTOAHMA CNOEB TEKYLLErO BMAA W, CIeL0BaTENbHO,
M3MEeHATb Habop 0OBEKTOB, OTOOPAXKAFOLLMXCA Ha IKPaHe.

3ameuaHue. VicnonbsosaHne OpaaHU3amopa npoekma B CTPOUTEIbHOM MPOEKTUPOBAH WM
noApa3yMeBaeT ypaBHMBaHWE NOHATUI [pynna cioes n Yacme 30aHuUs, coopyxeHus (3Tax,
OTMETKa, YaCTb KOHCTPYKTMBA), a Takxke [Todzpynna cioes n Yacme 2pagudeckoli
UHQ@OPMGL{UU, OTpa>KaI-OLLI,EIz APXNTEKTYPHbIE N NHXEHEPHbIE PELIEHNA B paMKax YacTn

KOHCTPYKTMBA M OTHOCALLAACSA K OAHOMY pa3Aeny NpoekTMpPOBaHUSA (apXUTEKTYpHbIe
peLleHuns, INeKTPOCHabXeHWe 1 T.N. B NpeAenax, HanpuMep, aTaxa U OTMeTKM).

13.  OpeaHu3zamop npoekma obecneunBaerT:

- Bo3moxHOCTb Ha3HaueHwms aTpmbyToB rpynne cnoe.. Mpun 3TOM, UCxoan 13
PaBeHCTBa NOHATUM /_pyl’)l’ICl c/ioes 3ma>/<, rpynne MOXHO Ha3Ha4yuThb [Ba
atpunbyta: Ommemka yposHsa v Beicoma asmaxa.

— bbicTpbIn Nepexoa o1 ogHOW rpynnbl (MOArPYNMbI) CIOEB K APYTrOn C MOMOLLbHO
Jepesa npoekma, otobpaxatoLlerocs B cneyunanbHoM okHe. [pu nepexoae ot
OZHOTO YepTexa k Apyromy B Jepese npoekma oTobpaxaeTca CTpyKTypa NpoeKTa,
COOTBETCTBYHOLLLAA aKTMBHOMY YEPTEXY.

- BO3MOXHOCTb coxpaHeHuns npoekTa B darae *xml. 3TOT NpoeKkT BNOCAeACTBMM
MOXHO CKOMMPOBAaTb B APYron YepTex Ana ObICTPOro nepeonpejeneHns ero

CTPYKTYpbI.
14. B coctas naketa CmpoumesbHole KOHcmpykyuu. lpoguau BxoaAaT cneayowmne
B6ubnmnoTekn parmeHToB:
= TMonneiti kamanoe npoguneli FTOCT (01 lMosHeili kamanoe npoguneli FTOCT.Ifr)
- CTO AC4YM 20-93 (02 CTO ACYM 20-93.Ifr)
- CokpauwjeHHsili copomameHm (03 CokpaujeHHsili copmameHm.Ifr)
- Cmapsie copomameHmei (04 Cmapeie copmameHmeil.lfr)

BrnbanoTekn cneypmanbHbiM 06Pa30M HaCTPOEHbI U CTPYKTYpPUpPOBaHbl. Brarogaps atomy
BCTaBKa GparMeHTOB M3 HMX BO3MOXHaA C nomoLLbio bubanotekn KOMIMAC-Obvekm, pabota
C KOTOPOW CTaHOBWUTCA AOCTYMHA NMPW NOKYMNKe AMLEH3MN Ha paboTy C MakeToMm
CmpoumesnbHele KoHcmpykyuu. lNpoguau.

Bo3moxxHa Takke BCTaBka pparMeHToB 0OblYHbIM 0OPa30M - HEMOCPEACTBEHHO 13
oubanoTtexk.

15. Bubamnoteka KOMIMAC-SHAFT 2D V6 BkarouaeT B cebs BCe BO3IMOXHOCTY BUBAMOTEKM
KOMIIAC-SHAFT Plus (ShaftPlus.rtw), a Takxxe moayns KOMINAC-ShaftCalc. OH
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npeAHa3HayeH Ans pacyeTta BasoB M NMOALIMMHUKOB, CMOAEIMPOBAHHbIX B
ounbnnoteke KOMINAC-SHAFT 2D V6. Kpowme Toro, bubanoteka KOMIMAC-SHAFT 2D
V6 nHterpmnposaHa co cnpaBoyHmnkom JIOLMAH: CmaHdapmHsie usdenus.
3ameyaHue. Ecam y Bac ecTb nMueH3na Ha paboty ¢ bubanotekon KOMIMAC-SHAFT
Plus, To Bbl MOXeTe nonb3osatbes eto n B KOMIMAC-3D V6 Plus. Bo3moxHO Kak
peAakTMpPOBaHME NMMEROLLMXCA N300paxKeHUI, MONYYEHHbIX C MOMOLLIO 3TOM
61banoTeKM, Tak U co3aaHme HOoBbIX. CneayeT, OAHAKO, UMETb B BUAY, UTO MO
ymonyaHuro npu pabote ¢ KOMIAC-3D V6 Plus 6wbnvnoteka KOMIAC-SHAFT Plus
otcyTcTBYyeT B MeHedxepe 6ubsuomek. INpn HEO6XOAMMOCTY Bbl MOXeTe MOAKNHOUNTD
ee BPYYHY!HO.

OTanumna sepcum 6 ot Bepcum 5.11R03

MNMonb3oBaTenbckmn nHTepdenc

1. Peann3oBaHbl NnepemeLLlaeMble NaHENN UHCTPYMEHTOB.

2. BO3MOXHO M3MeHeHMe cocTaBa KOMaHZ Ha naHensx 1 B [1aBHOM MeH!O.
3. Bo3MOxHO g06aBneHME NOIb30BATENbCKMX NaHENeN.
4

. BeeseHa KomnakTHas naHenb - 0CobbIM 06BEKT, Ha KOTOPOM MOXHO Pa3MeCTUTb HECKObKO
MHCTPYMEHTaNbHbIX NaHenen. JJocTyn K HUM OCyLLeCTBASETCA KHOMKaMMU-NepekatouaTenamm
naHenen. AHanor B KOMIMAC 5 - MHCcTpyMeHTanbHas naHens 1 MNaHenb nepektoyeHns.

5. Bo3mO>Ha HacTporika KnaBuLL-yCKOpUTENen A5 BbI30Ba KOMAH,

6. Bmecto CTpokun napameTpoB 06bekTOB BBeZeHa [aHenb CBOMCTB. PexvM paboTbl U nonoxeHue
MaHenn CBOMCTB MOXHO MeHATb. B 3aBUCMMOCTM OT pa3melLleHna NaHenn CBOMCTB ee 31eMeHTbI
pacnonararotca B ctonbew, v B CTPOKY.

O6wme ycoBepLleHCTBOBaHUSA

1. PeannsoBaHa 3anucb JOKYMEHTOB B pactpoBble dopmatel BMP, TIFF, GIF, JPEG, PNG, TGA (no
koMmaHae CoxpaHuTb Kak...).

2. MoaBnnacb BO3MOXHOCTb CO3/aHNA AOKYMEHTOB MO LWabaoHaM.

3. Bo3moxHa 3anunce gokymeHtos KOMIAC-3D V6 B dopmat KOMITAC 5.11R03.

TpexmepHoe MoaenvpoBaHue

1. YcoBepLueHCTBOBaH NpoLecc 0TobpaxeHna TPEXMEPHbBIX MOAENEN: yBeIMYEeHa CKOPOCTb
bopMUpoBaHNA N306paxeHna 1 "NNaBHOCTL" BPaLLLEHWUA MOAENN.

2. B kOMaHzZax HanoxeHus conpsxeHuin JobasneHa onuws OpueHMayus, No3BoftOLWas Cpasy B
NPOLLeCCe HAaNOXEHWs CONMPSIKEHMS 3a4aTb B3aVMHYH OPUEHTALIMIO COMPAraembIxX
KOMMOHEHTOB.

3. [JopaboTtaHa onepaumsa CkpyeneHue: nossuaack onuus AemoonpedeneHue COXpaHeHUs KPOMKU.
OHa no3BoAfeT BKIOUNTL aBTOMATUYECKMIA BbIOOP Cnocoba NOCTPOEHNA CKPYTIEHMA B CTyYanX
ero nepeceyeHns C COCeAHUMU rPAHAMM.

4. TloABMAACb BO3IMOXHOCTb YKa3blBaTb MPOEKLMOHHYO MAM BCNOMOraTebHyt0 MAOCKOCTb B
KayecTBe OMOPHOW ANA NOCTpoeHnsa oTBepcTna (onepauma Omeepcmue). Kpome Toro,
BO3MOXHa CMEHa HanpaB/ieHUA NOCTPOEHNA OTBEPCTUSA.
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5. MNpwv co34aHMN MacCMBOB 31EMEHTOB AeTanel Mo ceTke NosABMAaCh BOIMOXHOCTb 3aaBaTb
HanpaBaeHMe OCen CeTkM yKasaHneM 06bekToB (pebep, ocen 1 T.4.).

6. [ns ycKopeHus co3aaHus 1 NepecTpoeHns MacCMBOB 31EMEHTOB AeTalei B onepaLumsx
CO3/aHMSA MacCMBOB MOSABUIACh OMLMS reOMeTpMUeckuin Maccu. [pu ee BKIKOUEHUN
KOMWUPYHOTCA TONBKO rPpaHu 1 pebpa MCXOAHbIX 31EMEHTOB, KOMMPOBaHWE MCXOAHbIX OnepaLimii
M X MapamMeTpOB He MPOU3BOAMTCA.

7. MNosBunacb BO3MOXHOCTb MCMONb30BaHNA MMMOPTUPOBAHHOM NMOBEPXHOCTU B KauecTe
MOBEPXHOCTN OTCeueHms. B cBA3n ¢ 3Tum onepauua CeyeHue NI0CKOCMbH0 NeperMeHOBaHa B
CeyeHue nogepxHOCMbIO0.

8. HanmeHoBaHve opuneHTauun M3oMempus 3ameHeHo Ha M3omempus XYZ. [lobaBaeHbl HOBble
opueHTtauunn: Msomempusa YZX v Usomempus ZXY.

padunueckme fOKYyMEHTHI

1. NoaaepxmBaeTcs BctaBka OLE-06beKkTOB, a Takke BCTaBka 0ObekToB Yepes bydep obmeHa
Windows.

2. YcoBepLUEeHCTBOBaHa BCTaBka B AOKYMEHTbI PACTPOBbIX GpanioB.

MmnopT u 3kcnopt
1. PeannsoBaH 3kcnopT TpexmepHbix Mogenen B ¢opmat VRML.

2. MNpwn nmnopTe TpexmepHbIx Mogenen n3 dopmata IGES peannsosaHa "clUMBKa" NOBEpPXHOCTEM
(ecnv B UCxoAHOM darine CyLLecTBYOT MOBEPXHOCTK, 0O6pa3ytoLLme 3aMKHY Ty 06a1acTb, TO
nocne nmnopta obpasyertca TeN0, OrpaHNYEHHOE STUMK NOBEPXHOCTAMM).

N3meHeHua

Menedxep bubauomex

OkHO MeHezxepa Tenepb COAePXUT Bknaakn. Ha oaHol 13 Hux (Bubamnotekn KOMIAQC)
nokasaHa cTpykTypa MeHezaxepa 6mbanotek. Ha octanbHbIx Bknagkax MeHesxepa
oTObBpaxaeTca CoOAePXMMOe NMOAKNFOUEHHbIX Ha AaHHbI MOMEHT 61banoTtek GparMeHTOoB,
MoZAenen n npuknajHbix bubanoTtek, paboTarowmx B pexxmme naHenn. KomaHabl ynpaBneHus
bubanotekamn (NoakNtoUeHne, BbIGOP pexnma paboTbl 1 Ap.) N HACTPOMKM OTOBpaxKeHWS
3/1EMEHTOB Ha Bk/1aZkax MeHeaxepa, a Takke KOMaHZAbl CO34aHNA U pefakTUPOBaHWA
BnHAMOTEK LOKYMEHTOB (MOAenen N GparMeHTOB) HaXOAATCA B KOHTEKCTHbIX MEHIO BKIAZLOK.

Paboma c ypasHeHUsIMU U hepeMeHHbIMU
B KOMIMAC-3D V6 nosBmaoCk OKHO paboTbl C NEPEMEHHBIMU U YPaBHEHWAMMU.

Mpw paboTe ¢ rpadnyeckmMm JOKyMEHTaMM 3TO OKHO COAEPXKUT ABE BKNAAKM - YpasHeHUs v
lMepemerHsie. VIx aHanoramm B KOMIAC-3D 5.11 agasnnce cooTBeTCTBEHHO Juasioe 8800a u
pedakmupoeaHus ypasHeHull  HepaBeHCTB w1 Juanoe npocMompa nepeMeHHbIX.

Mpwu paboTe ¢ AOKYMEHTAMU-MOAENAMM 3TO OKHO COAEPXUT OAHY BKNaAKy - [lepemeHHble. OHa
npeAocTaBaseT BO3IMOXHOCTM paboTbl ¢ nepemMeHHbIMK, koTopble B KOMTTAC-3D 5.11 6bian
AOCTyMHbI NPW Mcnonb3osaHwn Juasioza npocMompa nepemeHHblx Modesau v Jluanoza
napamempos obvekma.

KpOMe obnerueHus A0CTyMNa K nepemMeHHbIM 1 YpPaBHEHNAM, UMEOLWKMMCA B JOKYMEHTE, OKHO
I'IepeMeHHb/e npeaoctaBadeT 40NOJHUTE/IbHbIE CEPBUNCHBIE BO3MOXHOCTW.
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Paboma ¢ mekcmosbiMu wiabsioHamu

®annbl npegonpeaeneHHbix Tekctos (*.pdt) B KOMIMAC-3D V6 He ncnonb3ytotcs. Bctaska
FOTOBbIX TEKCTOBbIX CTPOK MPOM3BOANTCA M3 GalnoB TEKCTOBbIX WabaoHoB (*.tdp).

[na paboTbl C HUMK ncnonbsyeTcs bubiuomekape mekcmossix wiabioHo8. OH aBTOMaTUYECKM
3anyckaetca B Tex cay4dasax, korga 8 KOMIMAC-3D 5.11 noasnanca Juasioe ecmasku 8 mekcm
npedonpedesieHHbIx (pas.

o yMONYaHWIO ANA BCTABKM M 3aMMCK TEKCTOBBIX LLIABJIOHOB MCMOAb3YeTCA MOCTaBAAEMbIN
BMecTe ¢ cuctemon dainn graphic.tdp. OH BkarouaeT B cebs TekCTbl, MMeBLUMecs B darinax
graphic.tdp v graphic.pdt, noctaaaswwxca ¢ KOMMAC-3D 5.11.

Ecan, pabotas B8 KOMIMAC-3D 5.11, Bbl oTpegaktnpoBanun dain graphic.pdt nam cosganm
cobCTBEHHbIE Gainbl NpeAonpeseNeHHbIX TEKCTOB, TO MX HEOOXOAMMO KOHBEPTMPOBATb B
dopmat GannoB TekCToBbIX WabnoHoB. [ 31oro arobeiM cnocobom 3anyctmute bubarotekapb
TEKCTOBbIX WabNOHOB. M3 ero meHto @alsa Bbi3osute kKoMaHay OmKpeime v ykaxute daiin

* pdt, KOTOpbIN TpebyeTcsa KOHBEPTUPOBATL. [OATBEPAMTE KOHBEPTALMIO U 3ajaliTe UMS
danna. B okHe bubanotekaps NoaBuTCA HOBaA BKAaAKa, CoAepkallan WabaoHbl, MMeroLLmecs
B KOHBEPTUPOBAHHOM daiine.

MmnopTt n akcnopt

IMROPT 1 3KCNOPT OCYLLECTBAAKOTCA COOTBETCTBEHHO C MOMOLLIO KOMaHZA @alin - Omkpeime...
n @alin - CoxpaHume (Patlin - CoxpaHume Kak...). B noseastoLlemca gmanore HeobxoanMo
BbIOpaTh HY>XHbIM TN GalraoB.

N3meHeHne KomnaekTa NnocTaBku

1. Mosasuncs KoHeepmop mekcmossix KZ eCAD - KOMIIAC (bom.rtw), npeaHa3HauYeHHbIN Ans
nonyyenuns "MepeyHert snemeHToB" 1 "Cneumdukaumin' Ha N3Aennsa SNEKTPOHHON TEXHWKN,
pa3paboTaHHble B cuctemax P-CAD (Bepcunm 8.5, 2000, 2001, 2002) n OrCAD (Bepcum 9.X).
KoHCTpyKTOpCKME AOKYMEHTHI GOPMMPYHOTCA Ha OCHOBE NOAroToBAEHHbIX B eCAD-cucteme
oTtyeToB (BOM - Bill of materials).

[ns paboTbl C KOHBEPTOPOM TPebyeTcs OTAE/IbHO OrJlaumMBaeMas NLEH3US.

2. Mosasunack bubsuomeka koHeepmopos daHHbix eCAD - KOMIIAC (ecad.rtw), npeaHa3HayeHHas
AN UYTeHMA CTaHZapTM30BaHHOro dopmarta obmeHa aaHHbiMK IDF n dopmmnpoBaHms
TpexmepHOn mozenn cbopkun nevatHoun naatbl B cucteme KOMIMAC-3D. B pesyabtate pabortbl
3D-KoHeepmopa nonyyaetca asa daiina: dann cbopkm nevatHon naatel (*.a3d) n dann
6nbanoTtekn Moaenein KoMnoHeHToB (*.13d). 3T dannbl MoryT ObITb AOPabOTaHbI
cTaHAapTHbIMK cpeacTBamm cnuctembl KOMITAC-3D. Kpome Toro, cTpykTypy cOOpKM MOXHO
MMMNOPTUPOBATL B OOYHO cncTeMy ynpasneHusa npoektamu (PDM).

3D-KoHBepTop pabortaert ¢ IDF-daiinamm, KoTopble 3KCnopTupyrotca U3 cuctem P-CAD Bepcui
2000...2002 n OrCAD Bepcuit 9.X.

Bubnnoteka Brntouaet B ceba KoHBepTop TekctoBbix K/, eCAD-KOMIAC.
[na pabotbl ¢ 6ubanorekoi Tpebyercs oTaeNbHO OnaayYnBaeMas JULEH3MA.

3. Mossunace bubsuomeka Cl1/C-obo3HaqyeHul (spds.rtw). OHa dyHKLMOHMPYET B MPOrpaMMHON
cpeae KOMIMAC n peannsyet TpebosaHuna FOCT 21.101-97 "CMNAC. OcHoBHble TpeboBaHMA K
NPOEKTHOM 1 pabouent JoKyMeHTaumm'".

MpuknagHas 6ubanoTeka nNpeAcTaBaseT COBON GYHKLMOHaNbHOE paclUMpeHMe CUCTEMHOW

NaHeAn WHCTPYMEHTOB Pasmepsl U mexHosnoz2udeckue 0003HAYeHUs Vi OpPWEHTVMPOBaHa Ha
BbIMYCK AOKYMEHTaUuW Ans CTpouTenbcTBa. bubavoteka npesHasHauyeHa Ans opopMaeHUs
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yepTexen, BbiMOAHEeHHbIX B KOMIAC-3D wan mmnopTtupoBaHHbIX K3 apyrux CAD-cuctem
(AllPlan FT, AutoCAD, ArchiCAD 1 apyrux).

B nepsov Bepcumn 6UBANOTEKM peanmnsoBaH Ciesyrowmin Habop MHCTPYMEHTOB:

— OO0uHoYHas/Maccue ommemok ypoeHs. [103BONSET BbINMONHWTL MPOCTAaHOBKY MacCKBa
OTMETOK YPOBH$ (BbIDOBHEHHbIX MO TOUKE BCTABKW), UM OANHOYHbBIX OTMETOK YPOBHS.
NHCTPYMEHT NO3BOASAET BbINONHATL MNEPeKIUYeHNe MeXAY U3MEPEHHbIM 1 Ha3HaUYeHHbIM
3HAYEHWAMM OTMETKM, M3MEHSATb 3HAUEHNS OTMETKM 6a30BOro YPOBHS C aBTOMATUYECKUM
nepecyeToM 3HauYeHWI BblAeNEeHHbIX OTMETOK, BbIMOJIHATL MepecyeT 3HaueHnsi OTMETKM Npu
nepemMeLLEHNM CUMBOIA OTMETKM YPOBHS C MOMOLLLbIO "TOpsAYei TOUKM", BbIMOAHATL
aBTOMATMYECKOE BbIPaBHVBaHWE rpynrbl OTMETOK MO OMOPHOM TOUKE WM TOUKE BCTaBKM.

— BelpagHugame no onopHeIM MoYkam (PyHKLIMA NMPUMEHSAETCA K CUMBOJTY OTMETKM YPOBHS).
— BelpasHusame no cmpesikam (GyHKLMA NPUMEHAETCA K CUMBOJY OTMETKM YPOBHSA).

— JluHus-8bIHoCcka 0151 MHO20COUHOU KOHCMpyKyuu. [Mpy NpoCTaHOBKe CMMBOAA
NoNb30BaTelb UMEET BO3MOXHOCTb MCMONb30BaTh basy 0aHHbIX KOHCMPYKMu8os, 1To
NO3BONAET SKOHOMUTb BPEMSA Ha OMMCaHUM CTPYKTYP MHOTOCTOMHBIX KOHCTPYKLIMNA.

— OpeaHuzamop cmusnel (GyHKLMA NPUMEHAETCA COBMECTHO C CMMBOJOM IMHUN-BBIHOCKM K
MHOTFOC/IONHON KOHCTPYKLMN).

— Ccblika Ha 8bIHOCHOU 3/1eMeHmM (CCbLIKa Ha 8bIHOCHOU 3/1eMeHm & cedeHuu). MNo3sonseT
OTPMCOBATb CMMBOJ M aBTOMAaTMUeCKM CO34aTb BbIHOCHOW 31eMeHT (y3en, pparmMeHT
yepTexka). BIHOCHOWM anemeHT pacnonaraetca B OTAENbHOM BUAE, MEIOLLEM
npesonpeseneHHbln Maclutab (MMeeTca BO3MOXHOCTb PaboTsl C pasamm
MaLLMHOCTPOWUTENbHBIX 1 CTPOUTENbHBIX MaCLLUTabHbIX KO3dPuLMeHTOB). CTpyKTypa 06bekToB
(NocnoiHasa opraHv3auma Br1Aa) MOBTOPAET CTPYKTYPY OOBbEKTOB POANTENBCKOTrO YepTexa,
NPV 3TOM KOMaHZAOW 06pabaTbiBatOTCA TONBKO Te 0OBEKTbI, KOTOPbIE HaXOAATCA B BUAMMbIX
cnosx. ObvekTbl odopmaeHmns yeptexxa KOMIMAC n bubanotekn CIMAC-0603HaueHmM
(pa3MepHble Lenu, MO3NLIMOHHbIE 0B03HaYeHNsA, OTMETKN YPOBHSA, MapKepbl U3MEHEHWI 1
T.N.) He obpabaTtbiBatoTcA. CO3aaHHbIV GpParMeHT MOXET BKIKOUaThb 1H0Oble OOBEKTbI, B TOM
ymcne makpoobbekTsl KOMIMTAC, npu 3TOM B BbIHOCHbIX 31€MEHTaxX He BeAEeTCS
Ayb6poBaHNna aTpnbyTMBHON MHPOPMaLIMM OOBEKTOB, B YaCTHOCTM, OOBEKTOB
cneundumkaumm. BoIHOCHOM 31eMeHT nMeeT OAHOHaNPaBAEHHYH acCOLMATUBHYHO CBA3b C
YyepTeXOM; OBHOBNEHME CBA3M OCYLLECTBAAETCA KOMaHAOWN [lepecmpoums 6ubanoTteku.

— Mapkep ebiHOCHO20 3/1eMeHma. [03BONAET CO3/aBaTb BbIHOCHbIE 3/IEMEHTbI C
aBTOMATUYECKON MPOCTaHOBKOW HaZ HUMW MapkepoB. Mapkep MOXET ObITb Takxe
YCTaHOBJIEH BPYYHYHO NMPW CO34aHWUM BIHOCHOTO 3/1EMEHTa "B IMHUIO".

— Mapkep usmeHeHus.

— JluHusa obpsisa/paspeiea. BkntouaeT Habop AMHUKM, NpesHa3HaYeHHbIX AA OTPUCOBKM
NPAMOANHENHON Y KPUBONMHENHOW AMHWIA 0BPbIBA, TMHUW LMANHAPUYECKOTrO 0BpbIBa,
NPAMOAMHENHOM IMHUWN Pa3pbIBa, C ONpeAenieMbIMu Nob30BaTeNeM napameTpamu.

— Pa3smepHas yens/pasmepHeili 6J10K.
— Jlobasume onopHule Mmoyku.
— Ccoika Ha gopazmeHm.

PeannsoBaHa BO3MOXHOCTb COBMECTHOW pPaboTbl 6ubanotekn ¢ o0bbekTamu, CO34aHHBIMWU C
nomoLbro bubsuomeku ompucoeku naaHos 30aHull U coopyxeHul.

[na pabotbl ¢ 6ubanoTekon He Tpebyetca AULEH3NA.

4. PacwwpeH Habop 6ubanoTtek ¢ obwmm Ha3BaHweMm [Takem bubauomek O aguakocMu4yeckol
npomeiwneHHocmu (CmaHOapmHsie uzdeausi no OCT). B koMMNAeKT NOCTaBKM BKIFOUEHbI:
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— [JONOSHEeHHas u nepepaboTtaHHas bubsuomeka kpenexHsix a1emeHmog no OCT 92
(bracing2.rtw), copepxatyas 125 snemeHToB;

— [ABe 61banoTekM No CTanAapTaM NPeanpuATUA a3pokocMuyeckon otpacan: OgpaHudumens
CTI1 33 32-75 (bracing.rtw), coaepxatyas 38 anemeHToB 1 OgpaHuydumens CTI1326-17-86
(bracingl.rtw), copepxaliasn 54 anemeHTa; 3T HUOAMOTEKMN ABNAOTCA MOAMHOXECTBAMM
ctaHaapTos OCT 92 n OCT 1.

OcobeHHOCTb B1bMOTEK - BO3MOXHOCTb aBTOMaTU4YeCcKoro ¢opmMmnpoBaHnsa 06bekToB
cneumdunKaLmmn KpenexHblX 31eMEHTOB B MONHOM COOTBETCTBMM C TPEOOBaHMAMMN CTaHAAPTOB.

[na pabotel ¢ Habopom BmMbanoTek TpebyeTca OTAENBHO OnaYMBaEMas IMLEH3MA.

5. B komnnekT noctasku BkAtoueHa bubiuomeka naaHupogok yexos (templet.rtw),
npeaHasHaueHHas Ans aBToMaTtM3aumm npouecca GpopMmpoBaHms rpaduyeckor n TeKCTOBOM
AOKYMEHTaLUMW NpW CO34aHMN TEXHONOTMYECKMX MAaHMPOBOK MPOU3BOACTBEHHbIX LIEXOB.

bnbanoTteka no3sonaseT:

- CO3/aBaTb W pesakTMpOBaTb TeMMAETbl 060PYA0BaHWS,

- pa3mellaTtb TeMMIEeTbl Ha NaaHe NPOV3BOACTBEHHOIO NMOMELLEHWS,
- YyNpaBaATb OTOOpakeHMeM 31eMEHTOB TEMMNETOB,

- KOHTPONMPOBATb HOPMATMBHbIE PACCTOAHMUA MEXAY eANHULAMN 0OOPYAOBaHMA, a Takxe OT
060pyA0BaHUSA 0 CMEXHbIX 21EMEHTOB 3aHWI (CTEH, KONOHH W T.4.),

- pernctpupoBatb 0b60pysOBaHMe B 6ase AaHHbIX,
- nonyyatb 13 6a3bl AaHHbIX CMNPaBOYHYH MHOOPMaLMIO MO 060PYAOBaHMIO,
- aBTOMaTUueckn GopmMmpoBaTh crneumdbukaLmo 0bopyLoBaHMS.

BrubnnoTteka ncnonbsyet H6a3bl AaHHbIX CATMP TexHonornyeckmx nporeccoB KOMIMAC-
ABTOTTPOEKT. Bo3moxHa Takxke aBTOHOMHas paboTa NPUAOXKeEHUA Npu OTCYTCTBUM 3TON
CUCTEMBI.

[na paboTbl ¢ 6UHAMOTEKON HEOHXOAMMO, UTOBBI Ha KOMMbIOTEPE OblAn ycTaHoBAEHbI SQL-
cepBep InterBase n BDE Administrator. MNoapo6bHble cBeaeHWsa 06 yCTaHOBKE 3TUX CUCTEM
coAepxkatca B JOKyMeHTe Pykosodcmeo nosib3o8amess.rtf, pacnoNoXeHHOM B nogkatanore \
Libs\Templet rnaBHoro katanora KOMIMAC-3D Vé.

[na pabotel ¢ 61ubAMoTEKON TPebyeTca OTAENBHO OnaynBaeMas ULLEH3MA.

MpuknagHble 6UbANOTEKM
1. YcosepLlueHcTBoBaHa bubauomeka noddepxku PDF (PDFread.rtw):

— M0 YMONYaHWUIO AN KOHBEPTUPOBAHMA yKa3aHbl TOAbKO Te C10M, KOTOPble BblAv akTBHbI B
cucteme P-CAD,

— NnoABnNaCb BO3MOXHOCTb CI)OpMI/IpOBaHI/IFI Ta6J'|l/1LI|bI KOHTaKTHbIX MA0Waaok,

— TMOSsIBUAACh BO3MOXHOCTb YNpaBaeHUs MOBOPOTOM KOHTAKTHbIX MAOLWAA0K Npw MOBOPOTE
3/1EMEHTa,

— 3/71EMEHTbI, MONYYEHHbIE NOC/IE UMMOpPTa C UCMOAb30BaHNEM BUBANOTEKM, Tenepb ABAAIOTCS
MakpOOObeKTaMMN.

2. B bubauomeky anekmpodeuaameneli (Elmotors.rtw) nobaBneH noapasaen Saekmpodsuzamenu
KpaHosele u Memasiypaudeckue (B pasaen lNlepemeHH020 moka mpexgpasHeie). MNospa3aen
COAEPXMUT 22 Mozenv anekTpoasuratenert 132, 200, 225, 280 rabapuTto 1 nx Mogndbukaumm.

3. B 6ubnnorteke KOMIIAC-Spring (Spring.rtw) ynpoluleH npouecc paboTbl ¢ OT4eTOM. B 0gHOM
AMaNoroBOM OKHe BO3MOXHO BbIMONHEHME CNeAYIOLLMX AENCTBUIA:

— COXpaHeHne NCXOAHbIX AaHHbIX pacyeTa,
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— pefaKTUPOBaHWE OTUETS;

— BbIBOJ OTYETaA Ha NneyaTtb.

Pexxnm peaakTnpoBaHMA TeNepb MOXHO BbI3BaTb [I,BOI\/JIHbIM LENYKOM MbILWW B MOJIE OTYETA.

B okHe 6ubanotekn O npoepamme pobasneHa GyHKLMA aBTOMATUYECKOro onpeaeneHus Aatbl
cbopkm moayns.

4. B bubnvoteke ompucoeku naaHos 30aHuli u coopyxeHuli (Bepcua 1.01) (Arch.rtw) nossuance
CNlesiyroLLme HOBble BO3MOXHOCTY:

— yCTaHOBKa NpejonpeAeNeHHOro cos And BCex 0OBbEKTOB, Pa3MeLLLaeMbIX C MOMOLLbHO
Bubanotekn (cnonb3oBaHme 3TOM QYHKLMM BO3MOXHO, ecav aktnBeH OpaaHu3amop
npoekma - cepBucHaa npuknagHas bubanoteka KOMIMAQ).

— ¢duKcauma NnapamMeTpoB NECTHUYHOrO MapLiua Npu noabope ero reoMeTpumn.

5. [lopabotaHa bubiuomeka npoekmuposaHus cucmem geHmusisiyuu (Ventilation.rtw). lobasneHbl
HOBbIE INIEMEHTbI:

— S-o06pa3Hbin oTBOA ("yTKa")
— Pewwetka BEHTUAALMOHHASA
— PacwwnputenbHasa kamepa

— BeHTMnaTop oceBon

— BeHTnnAaTOp KpbIWHbBIN

- BeHTI/IJ'IFITOp KaHaAbHbIN, yCTaHaBJ'II/IBaEMbIlZ Ha BO34yxXOBOAbl MPAMOYTOJIbHOTO N KPYraoro
ceyeHunA.

o BHOBb BKNHOUEHHOMY B 61baMOTEKY 060PYAOBaHMIO BbIMOJHEHO HanOAHeHWe 633 AaHHbIX
nsgenvamu cnepyrolimx npowussoamtenei: OO0 MoseH, 3A0 JlnccaHT, Halton OY, Systemair.

[Noasnancb anepyrouime BO3MOXHOCTUL

— ®opmupoBaHMe 3KCNOPTHOTrO daling, yumTbiBaroLLEro 06beMbl PaboT MO MOHTaXy
NPOEKTMPYEMOWN CUCTEMbI BEHTUNALMM, ANA Nepesayn B Nporpammy-npeobpasosatesb
AAHHbIX N3 apPXMUTEKTYPHbIX MPOEKTOB B CMeTbl ApxnCMeTa 1 NOCNesyroLWero CocTaBneHms
cTpounTensHbix cmeT B cucteme WinABePC komnanum SPTUCO®T (Mocksa).

— TlonyyeHne NO3TaxHbIX NMIAHOB CUCTEM BEHTUAALMM, BKAKOYAROLLMX B Ce6A HECKOBbKO
onpeaensemMblx NONb30BaTENEM CUCTEM C HAa3HAYEHMEM A1 KaXA0M 13 HUX ONpeaeneHHOro
LBeTa.

— Paborta c oTBOAAMM NpAMOYronbHOro cevernsa 45° n 90° aAByx BMAOB MCNOAHEHWNA: AXB 1
BxA.

CnpaBo4YHMK MaTepuanos

1. Moaunacb BO3MOXHOCTb MHTerpaumn CnpasovyHuka mamepuasnoe c cuctemot KOMIMAC-
ABTOIMPOEKT 1 cnuctemor pacyeTa pexmnmoB pesanusa. [Npu paspaboTke TexnpoLiecca
NONb30BaTelb MOXET NONYyYMTb OBO3HaYeHVe MaTepuana UM CoOpTaMenTa, a Takxxe napameTpbl
MaTepuana (usmueckme nam GrnkKo-mexaHmnyeckme CBOMCTBA). [pu pacuete pexmmMoB
pe3aHua CTanen, LBETHbIX METANNO0B M CMAABOB, YyryHOB BO3MOXHO MONyYeHume
Cneumnanm3npoBaHHbIX TexHonornyeckme kosddumumertos (KVmet, KShl, Xmat) ana BeibparHHoro
paHee MaTepuana. 3Tn KO3GOULIMEHTbI 3aHeCeHbI B 6a3y AaHHbIX.

2. basza gaHHbix CNpasoYHUKG Mamepuasios JOMONHEHA CEAYHOLWMMM pa3aenamu:
— Cmanu mennoycmoliyusele,
— Cmanu uHcmpymeHmassHsie wmamnoseie,
— Cmanu uHcmpymeHmaseHsle 8aJKo8ble,
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— Cmasnu noebiueHHol obpabameieaeMocmu,
— Cmanu uHcmpymeHmaseHele bbicmpopexyujue.

3. Pacwwmpwuance pasgensl Ctanv npyxuHHble, CTaam KOPPO3NMOHHO-CTOVKME U XXapPOMPOUHbIe,
Cranv UHCMpyMeHmMabHele 1e2UpOBaHHs.Ie.

Taknm 0bpa3oM, KOAMYECTBO MapPOK CTanewn coctaBnsaeT ceroana 305 no3numin, a obuee
KOMIMYEeCTBO MapOK KOHCTPYKLUMOHHBIX MaTepranos focturio 900 nosuumii (He Bkaroyas 54
MapKku knee., 387 MapoK Macen 1 cMasok, 214 mapok npunoes 1 GArCoB, 223 Buaa
MOKPbITWIA Pa3HbIX TUMOB).

NHdopmauma o koHpurypauymax KOMIAC-3D
Bepcun 18.1 u bonee paHHUX

B Bepcmm 19 bazoBas yacTb MHcTannaumoHHoro naketa KOMIMAC-3D 6bina obbeanHeHa ¢
MawumHocTpoutensHon u MNprnbopocTponTensHom KoHbUrypaumamu. B cAsm ¢ 3Tum
oTAeNbHble darbl ¢ nHGOopPMaLMen O KOHGUTYpaLmaxX yaaneHsl, a X COAePXMMOe
BK/IFOYEHO B HACTOALLMIM AOKYMEHT.

NHdopMauysa o MallrHOCTpoUTeIbHOM KOHOUrypaumnm sepcmin 10-18.1

Nndopmauma o MpubopocTpontensHon koHdurypaumm sepcmin 15-18.1

NHdopmauums
o MawwunHocTtpoutenbHon KoHurypauun sepcum 10-18.1

Otnanumna sepcun 18.1 ot Bepcuum 18

MexaHwuka: MNMpy>XnHbi
1. [obaBneHa BO3MOXHOCTb BbI30Ba KPaTKOW CrpPaBKM.

2. B mopyne lNocmpoeHue 6e3 pacdema Ans NPY>XXKUH CKaTUA Y KOHUYECKMX MPY>XKMH
A006aBNeH aBTOMaTUYECKNIA pacyeT 3HaueHMa MakCcuManbHon gedopmanmn. s
NPY>XWH pacTaxeHna Ao6aBaeH aBTOMaTUYECKNA pacyeT ANNHBI NPYXWHbI B
CBOOOHOM COCTOAHUMN.

3. WicnpaeneHa owmnbka BbIBOAA pe3yabTaTa pacyeTta AN Npy>XuUH PacTaXeHNs.

O6opyaoBaHue: CBapHble coeAVHEHUSA
HoBble BO3MOXHOCTH Npu paboTe ¢ yepTexxamu:
1. B komaHzae Ob03Ha4YeHUe c8apHO20 WA NOSBUAVCH CefytoLLe BO3MOXHOCTY:
- Bbibop cnocoba cBapku U3 MEHIO B Ananore BBoAa 0603HAUEHWS HECTAHAAPTHOrO
LiBa.
- VI3MeHeHwne cyxeHua Tekcta 0603HauYeHnn cBapHOro wWea. JoctynHo and
0603HaYEHN, CO34aHHbIX HEMOCPEACTBEHHO B rpadmyeckoM AOKYMEHTE, HO He
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Ana 0603HauyeHWr B MOAEeAN UK B rpadnyeckom AOKYMEHTE, CO34aHHOM MO
MOZENN.

2. TMpw HacTpoiike koMaHabl Ob03Ha4YeHuUe CBAPHO20 WBA NOSBUAVNCH CAesyroLLne
BO3MO>XHOCTW AOMOJAHUTENBHOIO YyNpaBAeHWsa COCTaBOM TekcTa 0H603HaueHms
csapHoro wea no [OCT 2.312-72:

- B 0D03HaYEHUN CTaHAAPTHOrO (HeCTaHAAPTHOrO) LWBa — BBOA AMHbI LUBA Hbe3
yKa3aHua pa3mMepa LBa;

— B 0DO3HaYEeHNN OAMHAKOBBIX LUBOB — BBOJ, KAaTErOpUM KOHTPOAA LWBA W ANNHBI
LWBa;

- OTObpaxeHne KaTeropmm KOHTPOAS LLBa NOA NOJKOW 0H603HaUeHMA LWBa.

3.  VicnpaBneHbl HaAeHHbIe OWNOKM.

Banbl 1 mexaHuuveckune nepepaumn
1. TeHepauma TpexmepHbIX MOAenen

- Pa3pabotaH MOAy b reHepaum reoMeTpruUeckt KOPPEKTHBIX TPEXMEPHbIX
mMozenen 3ybyaTbix KONec rmMnonaHoOu nepesadu.

— Peann3oBaH HOBbIN MEXaHW3M IOKAAM3aALUMM 3aLENNEHNS B KOHNUECKNX
nepefayax C KPyroBbiM 3y6OM 1 B TMAOMAHbBIX Nepeiadvax — BapPUAHT «XONMUK».
MNapameTpbl 1OKanM3auMmn HarnaAHO 3a4ak0TCA B AManore NOCTPOEHNS LECTEPHM
(B rpaduyeckomM AOKyMeHTe).

- [lpn dopmMrpoBaHUM TPEXMEPHBIX MOAENEN LecTePeH B KOHUYECKMX Nepesadax C
KpyroBbIM 3y6OM 1 B TMNONAHbIX Nepesadax GOPMUPYETCA TakKe MOAENb
MOBEPXHOCTW BNaAMHbI 3yba C cepuert pacYeTHbIX MITHOBEHHbIX MIOLLAA0K
KOHTaKTa, B COBOKYMHOCTX NPeACTaBAAOLLIMX CODOMN MATHO KOHTaKTa. MIameHeHne
napameTpoOB NOKaAM3aLmm (MyHKT 2) NO3BONAET N3MEHATb NMOJOXEHNE NATHA
KOHTaKTa.

- Pa3paboTtaH MOAyNb reHepaLmMm reoMeTpruyeckn KOPPEKTHbIX TPEXMEPHbIX
Mozenen 3ybuaTtbix Konec nepegauv HosmkoBa.

- [eHepauns 3BONbBEHTHBIX LUANLIEB OCYLLECTBAAETCA C yYETOM AOMYCKOB.

2. Co3paHne vepTtexen
- PeannsoBaHbl HOBblE BapWaHTbl MOCTPOEHMA NPOCTbIX KaHABOK: NpsMas ¢ hackamu
v TpaneuenganbHas. VIMEHHO 3TV BapmMaHTbl AOCTYMHbI MPU MOCTPOEHUM
MeXXBEHLIOBbIX KaHaBOK Yy 3ybuaTbIx KOMEC C LUEBPOHHbLIMW 3yObAMM.

— PeannsoBaHO NOCTPOEHME XBOCTOBMKOB W1 BTY/IOK BaJIOB OTOOPA MOLLHOCTU MO
FOCT 33032-2014 (paHee FOCT 3480-76)

— Pa3peLleHo NocTpoeHme NonepeYHbIX OTBEPCTUIA Ha BeHLax 3ybuaTbix konec,
YEepPBAKOB M YepBAYHbIX KONEC.

3. PacueTbl MexaHW4YeCcknx nepesau
- Pa3pabotaH MOAyNb reOMeTPUYECKOrO M MPOYHOCTHOIO pacyeTa rmnouaHOM
nepesaum.
- Pa3pabotaH MOAy b reOMeTPNYECKOro 1 MPOYHOCTHOrO pacyeTa nepesaun
HoBwKoBa.
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— B pacuet BMHTOBbIX 3BO/IbBEHTHbIX Nepesay A4o0HaBAeH BapWaHT pacyeTa yrioB
Hak/oHa 3ybbeB 13 YCI0BMA NPUMEPHOrO PaBEHCTBA AeNUTENbHbIX AMAMETPOB.

- VicnpaeneHa owmnbka B MPOYHOCTHOM pacyeTe LMANHAPUYECKOM 3ybuaTon
nepezayu (BO3HMKaNa B HEKOTOPbLIX Cy4vasnx).

O6opyaoBaHue: TpybonpoBoabl

1. [JobaeneHa komaHaa lNocmpoume winaHz. OHa NO3BONAET CTPOUTL TMOKME LNAHTU.
LLInaHrn cTposTCA Ha OCHOBE WabI0HOB, KOTOPbIE KaXA0e NpeanpusaTie HacTpamBaeT
nog cebs. MNocne Bbibopa wabnoHa HEOOXOANMMO 3a4aTb TOUKM MOAKNHOUEHNS 1, €CIN
TpebyeTcs, MPOMEXYTOUHbIE TOUKM, Yepe3 KOTOPble AOMKEH MPOMUTH LUNAHT
(Hanpumep, NPUCOEANHUTENBHbBIE TOUKM XOMYTOB). Takxe, Ans 6Honee TOUHOro
pa3MeLLEHMA LNAHTA, MOXHO YNPaBAAaTb NONOXeHVEM JonoHUMEIbHbIX MOoYeK —
NPOWN3BOAbHO BbIOPAHHbIX TOYEK Ha LUAAHTe.

Mpy NOCTPOEHUM MOXHO 3aZaBaTb ANVHY LWNaHra. Eciv 3agaHHas AnMHa oKaxeTcs
HeAOCTaTOYHOM, TO MOABUTCA COOTBETCTBYHOLLLEE NPeaynpeXAeHme 0KOoI0 Kypcopa U
COOOLLEHME B MPaABOM HUXHEM Yry 3KpaHa.

2. [obasneHa komaHaa lMpumeHUMb wiiaHz noemopHo. KomaHza No3BosseT MOBTOPHO
MNPUMEHATD Y>Ke CO3JaHHble WnaHr. Mpy NPUMEHEHNM CYLLLECTBYHOLLLETO LUAHra B
HOBOM MecCTe N3MeHAETCS TObKO ero TPaekTopus B COOTBETCTBUM C 3a/JaHHbIMM
TOYKaMW, @ OCTasIbHble NapameTpbl (41MHa, 0603HaYeHWNEe, MPUMEHEHHbIN LWabAOH)
OCTatOTCA HEM3MEHHbIMM.

3. TepepabotaH anropntM paboTsl kKoMaHasl [Tocmpoums mpy6onpogod. Tenepb
MOXHO NMOCTPOUTb TPYHOMPOBOA, C Pa3IMUHbBIMU CTUAAMMU.

Ctunb TpybonpoBoga — Habop NapameTpoB TPyObl 1 31EMEHTOB BETBIEHUIA U
MOBOPOTOB, CO34aBaeMbIX aBTOMATUYECKM, @ TakKe MapaMeTpOB TOUKM
MNPUCOeAVHEHMSA K 0BOPYA0BaHWIO.

Bce ctunn, Haxoaawwmecs BHYTPKU JOKYMEHTa, MPUHaANEXaT TONbKO 3TOMY LOKYMEHTY.
X MOXHO peaakTvpoBaTh, yaanaTb, 4o6aBasaTb. CTUan Tpy6bonpoBOAOB MOXHO
CO3A4aTb B TekylleM daine, MOXHO 3arpy3uTb 13 yxe nMmeromxcs dhannos.

Ecan ctvam TpybonpoBOAOB B MECTax WX CTbIKOBKWM He COBMaZAatoT, TO MOABAAETCA
npeaynpexaarolmii 3Ha4oK.

4. JobaeneHa komaHga Co3dame moyky nodkitodeHUa. KomaHaa no3BoseT 3a4aThb
napameTpbl NOAKIOUYEHNA TPYOONPOBOAOB. MOXHO ykasaTtb yCN0BHbIM Mpoxos (Dy),
TONLLUMHY CTEHKM TPYDbl, HAPYXXHbIA AMaMeTp TPyObl, Cpesy, B KOTOPOW paboTaeT
[aHHbIM TPybonpoBog, 1 ycnoBHoe Aasnerue (Py). Ecam npu noctpoeHnn
TpybonpoBoZa B KauecTBe Ha4abHOW yKa3aHa TOYKa C 3a/jlaHHbIMY MapamMeTpaMu, TO
CcTunb TpybonpoBoaa byaeT BbiIbpaH aBToMaTnuecku. Ecamn B danne 3anmncaHo
HECKOIbKO CTUAEN C MOAXOAALLMMMN NapaMeTpaMu A AaHHOW TOUKM MOAKIHOYUEHMS,
ByAeT NpeANnoXeHO BPYUHYHO BbIbpaTh CTUIb U3 CMNCKA NOAXOAALLMX. Takke Ha Touke
MNOAKIOUEHNA MOXHO YKa3aTb OTBETHbIN 31eMeHT. [1py noctpoerHun Tpybonpososa
OT TOYKM MNOAKNFOYEHMA 3TOT 31eMeHT byaeT 406aBaATLCA B TPyOONpOBOA
aBTOMATUUECKU.

Mpw noaxtoueHnn TPYOONPOBOAA C HEMNOAXOAALLMMI NapaMeTpamm NosiBUTCA
npesynpexaeHve.
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O6opyaoBaHue: Pa3BepTku

1. Ona lNampybka koHU4ecko20, mun 3 BBeeHO aBTOMaTMUeCKoe yYBenYeHne TOYHOCTH
pacueTa pa3BepTKu.

2. B «xomaHze Mampybok yunuHopudeckul, mun T NosBMNACh BO3IMOXHOCTb CO3/aHMA
natpybka B BUAE 0ObIYHON TpyDbI (6e3 CKOCOB).

3. Bo Bpema paboTbl npuaoxeHns Tenepb 3anmncbiBaroTca nor-ganbl. Vix Heobxoanmo
NpesoCTaBAATb MPY ObpaLleHnn B TEXNOAAEPXKKY ANS pelueHns npobaem ¢
npunoxeHnem ObopydosaHue: Paszsepmku.

Otnanumnsa sepcum 18 ot Bepcum 17.1

MexaHuka: Mpy>XuHbl

1. [obaBneHa BO3IMOXHOCTb MPOEKTMPOBAHMA MPYXXMH PaCTAXEHMA C 3aLienamu,
PacnoNOXEHHbIMW B NePreHANKYTAPHbBbIX MAOCKOCTAX.

2. [obaBneHa napameTpusauma TPEXMEPHON MOAEAN MPYXMHbI PACTAXKEHMUA NO YNCY
BUTKOB.

3. [obaBneHa BO3MOXHOCTb yKa3aHWA B TEXHNYECKMX TPeOOBaHMAX ANMHbI Pa3BEPHYTOM
MPY>XWHbI.

O6opyaoBaHue: CBapHble coeAVHEHUSA

1. HoBble BO3MOXHOCTM Npwu paboTe ¢ Moaenamu:

- [pw co3zaHnm CBapHbIX WBOB MOXHO 3a4aBaTb CTW/b IMHWM, KOTOPbIM ByaeT
0TOHPaXKaATLCA NMHWUA CBAPKM Ha acCoLMaTUBHbIX BUAAX MOAEN B YepTexe. YTobbl
JIVHUW CBapKWM NMOKa3biBaMCh, B MapaMeTpax B1Aa HEOOXOAMMO BKAKOUMTbL OMLIMIO
Kpusele B cnvicke Obvekmel cekummn Obvekmel.

- Peanv3oBaHa paboTa C 0AMHAKOBbIMY WBaMW. [LOCTYMHO CO3AaHMNe HECKOJbKMX
nyTen Ans OAHOrO LWBA.

— B komange O6o03Ha4eHue ceapHoO20 wea npu co3aaHnn 0603HaYeHNs MOXHO
Bbl3blBaTb KOMaHAbl N3 MEHKO 3JIEMEHTOB YMNpPaB/IEHNA Ha [MTaHenn rnapamMmeTpoB:

— MEHH0 an1eMeHTa Tekem 0b603Ha4YeHus:
— [posepums 0603Ha4eHusi no NFOCT
— MeHto anemeHTa N
- YcmaHosumes nociedHuli N@ wiea
- YcmaHosumeo Hoebil NC wea
- YemaHosumbe N2 wiea ebibopom
— MEHHIO 31eMeHTa Beezo:
— [Modcyumame wiesl ¢ mekyuwjum NC
- VI3MeHeHOo oTobpaxkeHWe cBapHbIX LWBOB B [lepeBe NOCTPOEHMA MOAENN: CBAPHbIE
LWBbI CrPYNAMPOBaHbI B CneLmranbHoM pasgene [epesa.
2. HoBble BO3MOXHOCTW Mpu paboTe C uepTexamu:
- B komanze ObosHauyeHue ceapHO20 wiea NoABUANCE CleAyroLLIMe BO3MOXHOCTY:
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— CO3/laHMe CCbIIKM Ha TEKCT UM CBOMCTBA CO34aBaeMoro 0bo3HaueHus n/mam Ha
0603HaueHNe MHUM pa3pe3a/CeyueHns B TEXHUUECKNX TpebOoBaHMAX YepTexa,

- B cnucke lMowiedHue fobaBaeHa BO3IMOXHOCTb OTOHpaXkaTb CO3JaHHble
0603HaUeHNA TeKyLLEero LOKYMEHTa,

— PY4YHOI BBOZ MacChbl HaMaBNeHHOrO MaTepraa CBapHOro LWBa,

— |pacyeT ANIMHBI U MacChl HanaaBAeHHOro MaTepuana LWea ANs CTaHZAPTHbIX U
HeCTaHAaPTHbIX LWBOB C TEKYLMM HOMepoM N2
Kpome 3toro, komanga Obo3HavyeHuUe ceapHO20 wea AopaboTaHa B YacTy

co3faHnsa 0b03HaueHW cBapHbIx coeamnHennin no ISO (DIN) 2553:2013 n TOCT P
NCO 2553-2017.

- B xomaHzax ObosHayeHue ceapHoz20 wiea vi KOHCmpyKmueHble 31eMeHmbl
CBAPHbIX W08 NPW CO3aHNN UV PefaKTUPOBaHNN 0HBO3HAYEHMIA U
KOHCTPYKTVBHbIX 3/1EMEHTOB B JOKYMEHTE MOXHO BbI3BaTb KOHTEKCTHbIE MEHIO —
LLEeNYKOM MPaBON KHOMKM MbILW. STV MEHIO COAep>KaT YacTO UCMOIb3yeMble
3N1eMeHTbI ynpaBneHua ¢ [aHenn napaMeTpoB, KOMaHZAbl MPUAOXEHMS.

- B xomaHay KoHcmpykmueHsle 31eMeHmMsl C8ApHLIX Weo8 L0baBneHbl rpaduyeckme
n3obpaxenua ans FTOCT 16037-80.

— ba3bl AaHHbIX MacCbl NOrOHHOrO MeTPa HamnaBAEHHOro Matepuana AN
CTaHAAPTHBIX LWBOB B 3aBUCUMMOCTM OT CTaHAAPTa, TNa LWBa W TOALLMH
CBapvBaeMblIx AeTanen cogepxat nHdopmaumto B cootsetctenm ¢ OCT 24.940.02
n3meHeHne NO1.

— [lpwv nepBOM BbI30BE KOMaHAbl MPUIOXKEHWA 3aMyCcKaeTca MacTep HacTPOMKM
napameTpoB NpuaoxeHns. OH NO3BOAET ObICTPO HACTPOUTL MPUNOXKEHNE
ONTUMabHbIM 0H6Pa3OM.

3. KomaHab! lposepka ob6o3HaqeHuli no FOCT, lpumeHumes mekcmol 0603HaqeHud TLL
u3 napamempos, lpumeHumMs ceolicmea obo3HayveHul u3 napamempos v Pedakmop
ceolicme paboTaroT 1 B MOAENN, U B TpadnyeckoM AOKYMEHTE.

4. Pa3mepbl auanoroB komaHi Pegaktop HomepoB weoB no [OCT, Pedakmop
Kosudecmea oduHakosbix weos no NOCT v posepka o0bo3HaqeHuli wieos no NTOCT
MOXHO MeHATb. Pa3mepbl AnanoroB COXpaHAOTCA M MNPy MOBTOPHOM BbI3OBE KOMaHZ
BOCCTaHaB/MBAOTCA.

5. NicnpaBneHbl HaAeHHble OWNOKM.

O6opyaoBaHue: Pa3BepTkun

1. [lobaBneHbl HOBbIE 3NTIEMEHTbI:
— OTBO/, COCTaBHOW TUM 2,

OTBOJ, COCTaBHOW T1M 3,

Tpyba npsamoyronbHas,
- Tpyba MHOroyroabHas.
[ins BCex TMNOB OTBOAOB A06aBNEH AOMONHUTENBHbIN BapWaHT pacyeTa.

Bce TpexXmMepHbIe 3JIEMEHTbI TEMEPb CO34aK0TCA KakK MaKpPO3JIEMEHTDI.
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4. [obasneHa Hactporka Ocmaensime mosbko 3D cbopky. Ecavi onuma BkatoueHa, TO
nocne co3AaHnA NPUNOXEHNEM COCTaBHbIX TPEXMEPHbIX 3/1EMEHTOB OTKPbITbIM
OCTaHeTcA ToAbKO darin cbopkm,a Gannbl AeTanel byayT aBTOMATUYECKN 3aKPbITbI.

5. [obaBneHa HacTpolika 3azgpy3ka no Kypcopy. [laHHaa HacTpoWKa BAMAET Ha
KONNMYECTBO AENCTBMI NPW 3arpy3ke NpUaoXKeHUs.

6. |/]CI'|paBJ'IeHbI 3aMeyeHHble OLLIMOKM.

O6opyaoBaHue: MeTannoKOHCTPYKLUN

1. [obaBneHa komaHaa bosimoeoe coeduHeHue. OHa No3BonseT 40HaBUTb Kpenex B
rpynny otBepcTuii. KpenexHoe coenHeHNe MOXET BKIOUaTh: OONTHI, Walibbl, B TOM
yncae NPYXMHHbIE, U rarku.

2. [obaeneHa komaHzaa CoxpaHums munogoe coeduHeHue. OHa NO3BONAET COXPaHUTb
TUMNOBOE COeAMHEHNE METANINYECKMX KOHCTPYKLIMIA B BMOANOTEKY COeAMHEHMIA
(06beKTOB), NOAKAOYEHHYIO B KOHDUIypaumm npuaoxeHns. TunoBoe coeanHeHne —
3TO MECTO COeAMHEHNA AeTaneln MeTaNnYeckom KOHCTPYKLMN, MHOTOKPATHO
BCTpeYatoLLeecs B pamMmkax OLHOW METaNNOKOHCTPYKLIMN.

3.  [obasneHa koMaHaa Jobasums munosoe coeduHeHue. TunoBoe coeanHeHne
BbIOMpPaeTCcA 13 BUHAMOTEKM TUMOBLIX COEAVHEHWI N BCTPAMBAETCA MEXAY
CYLWEeCTBYOLMMM B MOAEAN ONOPHbIMK AeTansaMu. OnopHas aetanb — Npoduab Uan
MNACTUHA, BbIMONHEHHAA C MCMOb30BaHMeM npunoxeHns ObopydosaHue:
MemasnnokoHcmpykyuu. EChv B pesynbTaTte BCTaBKM TUMOBOrO COeAMHEH NS
BO3HMKAKOT KOHPAVKTbI U OLLIMOKKM, aBTOMATUUECKM 3amnyckaeTcs npoLecc,
MO3BONSAOLLMIA UX NCNPABUTD.

4. B komnnekT noctasku npunoxeHnss O6opydoeaHue: MemansoKOHCMPYKyUU BKIOYEHA

6mMbnmnoTeka TMNOBbLIX COEANHEHN OJIS1 AEMOHCTPaLUMK padoThl NPUITOXEHUST U ObICTPOro
cTapra.

O6opyaoBaHue: Tpybonposoabl

1. CneumanbHas Bpe3ka Tenepb MOXET BbIMONHATLCA W B C/lyYae, KOrja OceBble NHUM
Tpy6bl 1 NaTpybka He nexaTt B O4HOW MAOCKOCTU.

2. W3meHeHO oTObpakeHmne OTCTYNOB, BbIMOAHEHHbIX Ha TOpLIax TPYObl NPV MOMOLLM
KOMaHZbl M3MeHUmMb OAIUHY: ecv K Tpybe npumeHanach onepauna MsmeHuUme 0AUHY,
TO Ha ee KOHL,ax 0TobpaxkaroTca cneLmanbHble 3HaYKK, BbIAENINB KOTOPbIE, MOXHO
OTPeAaKTMPOBAaTb YMNCNOBbIE 3HAUEHMNA OTCTYMOB.

3. Tlpw HacTpolike NapaMeTpoB TPYOONPOBOAA MOXHO Ha3zHauaTb 3a30p MOJ CBapKy AN
BCEX TPYD, BXOAALLMX B peLakTMpyeMblli TpyOOnpoBOA,

Banbl n mexaHuuveckune nepepaumn
1. TeHepauma TpexmepHbIX MoAenen

- Pa3pabotaH Moaynb reHepaLy reoMeTpuyeck KOPPEKTHbIX MoZener 3ybuaTbix
KoNec LMAMHAPUYECKOn 3ybuaTor nepesaumn ¢ apoyHbIMUM 3yObAmK.
B 3TOoM Moayne dopmupyroTca 3ybuaTble koneca C TEOPETUYECKN TOUHOWM
reoMeTpuen apoUHbIX 3ybbeB C 3BObBEHTHOW GOPMON 3yba BO BCEX CEUEHMSX,
nepneHANKYNspHbIX ocu koaeca. Kpome Toro, B pacuete reoMeTpum
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npesyCcMOTPEHO 3ajaHne napameTpa 6oUKOObPa3HOCTK (OTKNOHEHME
NnoBepxHOCTel 3yba Ha AeNUTENBHOM LUMAMHAPE Ha TopLax konec). Boa
604K00HPA3HOCTN NO3BONAET YMEHbLIMTL KOPOMOUYHOE BbIKpaLUMBaHME U U3HOC
3ybbeB, a Tak)Ke HMBEAMPOBATb MOrPELLHOCTM U3rOTOBAEHNS N MOHTaxa. OaHaKo
obpaboTka NOAOOHbIX MOAeNEN BO3MOXHA TOIbKO Ha MHOTOKOOPAMHATHOM
cTaHKke ¢ Ylly.

Pa3paboTtaH MoAy/nb reHepaLy reoMeTpuyeckt KOPPEKTHbIX TPEXMEPHBbIX
MoZzenen 3ybyaTbix KONeC KOHNYECKOW Nepesayun C TaHreHUManbHbIMK 3yObAMM.
Mpun GopMMPOBaHMM MOZENEN KONeca U LLIECTEPHN MCMOIb30BaHbI Te Xe
MaTeMaTuyecKkme MexaHu3Mbl, YTO U A5 KOHWYECKOM nepesayun C KpYroBbiM
3ybom. bnarogaps sToMy MoXeT HbiTb 0becneyeHa NokaaM3aLma 3aLeneHns, npu
KoTopou byaeT MMeTb MeCTO HekoTopas 60UKOOBOPa3HOCTL 3yObeEB LWECTEPHU U
3NIMMNCOBUAHbIE MTHOBEHHbIE MOLWAAKN KOHTAKTa, YTO CMOCOOCTBYET CHUXEHWHO
BIMAHNA MOrPELLHOCTEN MOHTaXa.

Pa3paboTaHbl MOAYM reHepaLm LWEeBPOHHbIX 3ybuaTbix KONEC, peaanCTUUHbIX
KOHWYeCKMx pe3bb, reoMeTpruYeckn KOPPEKTHOM MOAENN 3aTbIIOBOK
(6oukoobpasHon 1 GopLUTEBEHD) 3y6UaThIX LIUAMHAPUYECKNX KONEC.

2. Co3paHue vepTtexen

B 6a3y BHeCEHbl JOMOAHUTENbHbIE (YMEHbLUIEHHbIE) Pe3bOOBbLIE XBOCTOBUKM AN
NOCTPOEHMA MeCTa NOJA YCTaHOBKY KPYri1oW LWANLEBOM Frakm M MHOTO1anyaTou
CTOMOPHOW Wanbbl (Kak nocne NOALWMMHMKA, Tak U MPOCTO Ha Bany).

PaclumpeH nepeyeHb CTaHAapTOB, AOCTYMHbIX MPW CO34aHUM KaHaBOK MOZ
CTOMOpHble kKosbLa. Kpome oTeyectBeHHbIx koney, no FTOCT MoryT 6biTb BbIOpaHbI
kosabua no DIN 471:2011-04 (BHewHwme konbua) n DIN 472:2011-10 (BHyTpeHHMe
KOMbLA).

PeannsoBaH QYHKLMOHAN NOCTPOEHMA LUMOHOUYHbIX Ma30B NOJ HECTaHAAPTHbIE
NPU3MaTUYECKNE U CETMEHTHbIE LLMOHKW.

Mpn NOCTPOEHNN LIMNOHOYHOrO Nasa Nnoj Npu3MaTUYecKyro LMNOHKY CTano
BO3MOXHbIM BblOpaTh TMN Gpe3bl (Nanbuesas nav anckosas). B cryyae Boibopa
ANCKOBOW dpe3bl MOXHO BblbpaTh anameTp dpesbl (M3 6a3bl no TOCT 3964-69.
®pe3sbl anckosble nazosble U [OCT 8543-71 Ope3bl Na3oBble 3aTbl/IOBaHHbIE).
PeannsoBaH QyHKLMOHAN NOCTPOEHNA HECUMMETPUYHbBIX LUMOHOYHbIX Ma30B.

PeannsoBaH BbIHOCHOW 31€MEHT C BUAOM Ha apKy 3yba — Ana yepTexen nepesad
C apOYHbIMK 3yObAMMU.

Peann3oBaH BbIHOCHOW 31€MeHT C NPOduIeM KaHaBOK-PyYbeB KIMHOPEMEHHOTO
WKMBA — C LIeNbK ONTMMM3aLIMK Pa3MeLLEHMA Pa3MEPOB Ha YepTexe.
Peann3oBaH BbIHOCHOW 31EMEHT C CeYeHWEM KIMHOBOTO PEMHS.

MNepepaboTaH Ananor NOCTPOEHMA KIMHOPEMEHHOTO LLIKWBA — C Le/bto
ONTUMU3ALMN Pa3MELLLEHNA Pa3MEPOB Ha YepTexe.

MepepaboTtaH Ananor NOCTPOEHMUS KOHMYECKOM cTyneHn. [lobaBneHbl BapmaHTbI
MOCTPOEHWNA KOHMYECKMX CTyneHel ¢ pe3bbolt. Beibop BapnaHTa ynpoLiaet
nocneayroLLyto paboTy B Aunanore NOCTPpoeHua cTynerun. JJobasneHa BO3SMOXHOCTb
3a/,aHuA CKPYTrAeHUN.
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- [Mpwn dopMmnpoBaHUN ceUeHUI BaNOB, a TakKe BbIHOCHbBIX 3IEMEHTOB C NPOodUIEM
BHeLUHero WNOHOYHOrOo nasa B C1y4Yae Haauums OTBepCTUA BHYTPW Bana
dopmMumpyeTCa ero peanbHas reoMeTpums.

- [pwv 3agaHnM NapaMeTPOB LLUINLLEBOTO COEANHEHNA Ha Bany peanr3oBaHa
BO3MOXHOCTb Py4HOr0O BBOZa AMameTpa dbpesbi.

- Pa3paboTaH HOBbIV AOMONHUTENBHbINA SNEMEHT LNAVHAPUYECKOW CTYNeHn —
lNonepeyHslie omeepcmus. OTBepCTVA MOTYT ObiTb CKBO3HbIE, FAyxMe, C packou, ¢
LUMANHAPUNYECKON N KOHNYECKOW LLeKOBKOW, C pe3b60i 1 MOA KOHNYECKNI WTUGT
no FOCT 3129-70. Npwn NOCTPOEHNN OTBEPCTUA MOXHO 3aaTb AJ1A HErO Kak yro
HakK/IOHa, Tak ¥ yros NoBopoTa.

- PeannsoBaHO peannctnyHoe oTobpaxeHmne B YepTexe KaHaBOK ANS BbIXOAA
LWAMPOBaNLHOTO Kpyra.

— PeannsoBaHo NOCTPOEHNE KaHaBOK Mo CalbHUKOBbIE BOW/IOUHbIE KO/bLUa

- BBeaeHa BO3MOXHOCTb BbIbOpa BapuaHTa KOHTPOASA LIMAMHAPNYECKMX LECTEPEH
NO NOCTOAHHOW xopAe (BBOZ BapwvaHTa B Tabauupbl napameTtpos). ObecneyeHa
npoBepkKa AOCTYMHOCTU MPUMEHEHNA METOAA KOHTPOIA Ha OCHOBAaHWM
NPOBEAEHHOro pacyeTa nepesaun.

— TlonHocTblo nepepaboTaH Moayrb 3aTbiNOBKM 3yObeB. PekomeHayeTcs ncnonb3oBaTtb
TUNbI 3aTbINIOBKN 604YKO006pa3HbIl 1 ghopuimeeeHs. Tvn 3aTbl/IOBKM ¢hopwmeseHb
pPeEKOMEHAYETCA ANA TAXENOHArPY>XEHHbIX Nepejay. 3a CYeT 3a0CTPEHHOTO Yra
TOpLa Yron AaBaeHus Npu NepekntoueHn 6oabLue yrna TpeHns 1 nepekntoveHmne
NPOUCXOAUT Nerye 1 naaBHee. JaHHbIN BUA 3aTbIIOBKM MOXHO BbINOJHUTL TONBKO
Ha cTaHKax ¢ Ylly.

— Peann3oBaH BbIHOCHOW 31€MEHT C Npoduaem chepmnyeckoin KaHaBku.

- PeannsoBaHO NOCTpOeHMe TpeyronbHbIX KAHABOK Ha BHELLHEM W BHYTPEHHEM
KOHType 1 BbIHOCHbIX 3/1IEMEHTOB C ee npoduaem.

- TosBunacb BO3MOXHOCTb 3a4aHNsA YLLUMPEHMA KaHaBKW MOZA CTOMOPHOE KO/bLO.
cnonb3yeTca anda cayyaes, KOr4a HEBO3MOXHO 3apaHee BblUMCANTDL MONOXEHNE
KaHaBKM — TOrJa OHa AenaeTcs 3aBeZOMO LMpe, YeM TpebyeTcs, a n3bbIToK
LWNPWHBI BbIBMpaeTca NpocTaBkaMu 13 WandOBaHHbIX Wanb npu cbopke n3genus.

- PeannsoBaHO NOCTpoOeHMe CTyneHen C KOHNYECKUMU pe3bbamu (MeTpuyeckas
FOCT 25229-82, arovmoBas TOCT 6211-52, TpybHaa TOCT 6211-81, 6anoHHaa FTOCT
9909-81 n koHMuUeckmne pe3bbbl Ana 6ypuabHbIX KONOHH FTOCT 28487-90 n TOCT P
50864-96). lna Bcex pe3bb MOryT ObITb CO34aHbl BBIHOCHbIE 3N1€MEHTHI C
npodunem pesbbbl 1 C HEOOXOANMBIMWU LOMOAHUTEIbHBIMW 31EMEHTAMM COrIACHO
CTaHZapTaM (Hanpumep, Ans pe3bb ana 6ypuabHbIX KONOHH — Npoduan
3ape3bO0BbIX Pa3rpy304UHbIX KAHABOK U T.M.).

3. PacuyeTbl MexaHU4Yeckux nepesau

- Pa3pabotaH MOAynb reOMeTPUYECKOro pacyeTa LMANHAPUYECKOM 3ybuaton
nepefayn c apoyHbIMK 3ybbAMU. ApOUHble 3yObA MO CPAaBHEHMIO C
TPAAVLIMOHHBIMY MPAMbIMU 3yObAMY NPU NAEHTUYHBIX KOHCTPYKTUBHO-
TEXHOJIOTMYECKMX NapaMeTpax Mo3BOASHOT B Nepejaye Noay4mTb 60AbLWNA
KoadduumeHT nepekpbitna (€ €=1..1,2 o €=2,5...3) 1 TeM caMbIM MOBbLICUTb
HeCyLLYyt0 CNOCOBHOCTb M CyLeCTBEHHO CHU3WUTb CKOPOCTb OTHOCUTENIbHOTO
CKONbXeHMA 3ybbeB B 3aLlenieHnm.
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- B pacuete umamHapuryeckon 3ybuyaTor nepesaun BHELLHEro 3aLenaeHus
NpeLyCMOTPEH pacyeT LEBPOHHbIX Nepesay.

- Pa3pabortaH MOAYy b reOMETPUYECKOTO pacyeTa KOHNYECKOW Nepeaaun C
TaHTeHUMaAbHbIMUN 3yDbAMU.

- B pacuete uepBAYHbIX LMAMHAPNYECKMX Nepesay Ha TENIOCTOMKOCTb
peasn3oBaHa BO3MOXHOCTb MOJb30BaTENbCKOro Macna.
4. PacueTbl KpenexHbIX COeaUHEHNI
- Pa3pabotaH MOAyb NPOBEPOYHOrO pacyeTa LWNOHOYHOIO COeANHEHNS
(Npr3MaTUYECKME N CETMEHTHbIE LUMOHKM).
- Pa3pabotaHa MeToAMKa onpeaeneHns AOMyCKaeMbIX HAaMPAXEHWM CMATUA U Cpe3a
B LUMOHOUYHOM COEAMHEHWNM.

Omuau4us eepcuu 17.1 om eepcuu 17

MexaHuka: Mpy>XuHbl

1. ONTMMKU3MPOBAHO NOCTPOEHME TPEXMEPHDBIX MOAeNeN NPyXuH. B pesynbtate
CKOPOCTb MOCTPOEHMA MOZENEN NO pe3yabTaTaM TeCTOB yBeMUMNach B 4Ba pasa.

2. [lpv NOCTPOEHUN TPEXMEPHOW MOAENN MPYXNHbI He3 pacyeTa NOABMAACH
BO3MOXHOCTb 33/jaBaTb NpeAonpeseneHHble COCTOAHMA NPY>XUHBI. VX MOXHO
BbIOpaTh 13 TabAWLLbl MEPEMEHHBIX.

3. [obasneH pacuet no OCT 3-2561-91 «[py>XunHbI BUHTOBbIE LIMANHAPUYECKME
KpyueHns. TexHnyeckme yCnoBuns».

MexaHuka: AHMmauyua

1. Toaunacb BO3MOXHOCTb 3aaBaTb KOHEYHOE NMOJIOXEHME KOMMOHEHTA Ha Lware
nepemelleHnsa 6e3 co3ganmsa nam Bblbopa TpaekTopun. KOMAOHEHT MOXET BbITb
nepemelleH B KOHEYHYH TOYKY 106bIM BO3MOXHbIM B KOMIMAC-3D cnocobom. B
MeHto lTapamempel nobaBneHa komaHaa lNepemewjeHus — M3 Ha4a16HO20
noJsioxxeHus 8 mexkyujee.

NopabotaHa CnpaBoyHas cuctema.

MCﬂpaBﬂeHbI 3aMeyeHHble OLLIMOKM.

O6opyaoBaHue: CBapHble coeanHeHUs

4. B komaHzae Obo3Ha4YeHue c8apHo20 wea B rpadnyeckom AokymeHTe fobaBneHa
BO3MOXHOCTb pacyeTa MacCbl HaMnaaBAeHHOro Matepuana CBapHOro LWBa.

5. B komaHae Obo3HaveHuUe ceapHO20 Wea B MOAENW, MPWN BBOAE TEKCTa 0OO3HAUeHMs,
oTobpaxaeTcs MHGOPMaLMs O AJIMHE CBAPHOTO LLUIBA M Macce HanlaBNeHHOro
MaTepurana CBapHOro LWBa.

6. B komanae Obo3Ha4yeHue ceapHo20 wea Lo0baBneHa BO3MOXHOCTb CO34aHMA
0b603HauYeHmns HeCTaHAAPTHOrO WBa C MyCTOM NOAKOW M C BBOAOM MPON3BONBHOIO
TeKCTa BMeCTO napameTpoB 0603HaYeHWs LLBa.
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7. B komaHae Pedakmop KOHCMpYKMUBHbIX 3/1eMeHmo8 f06aBNeHa BO3MOXHOCTb
OYMCTKM 061aCTM BHYTPWU KOHTYPa HeCTaHAapPTHOrO CBApHOrO LUBa B COOTBETCTBUM C
FOCT 2.312-72.

8. [obaeneHa komaHaa lpeobpazosaHue obo3HaqeHul u3 3D 8 2D. KomaHza
npesHa3HayveHa Ana Npeobpa3oBaHNa B Pas3pyLLUEHHbIX aCCOLMATUBHbIX BUAAX
0603HaueHnn, nepesaHHbix 13 mozenu (3D), B 0603HaueHunsa 2D. [MpeobpazoBaHHbIe
0603HaueHns ByayT AOCTYMHbI ANS PeAakTMPOBaHMA B rpaduryeckoM JOKyMeHTE.

9. B komaHzae Obo3HaveHuUe c8apHO20 Wea NosBmnaacb BO3MOXHOCTb GOPMUPOBAHMA
OTCTYMOB B Hayane u KoHue waa. OTCTynbl 3a4at0TCA MPY MOMOLLM XapaKTePHbIX
ToyeK. OTCTYMbl YYUTLIBAKOTCA MPU pacyeTe AJIMHbI LWBa U, COOTBETCTBEHHO, BAVAKOT Ha
pacyeT MaccCbl HannaBAEHHOrO MaTepurana. Bo3spar K MCXOAHOMY COCTOAHUIO (T. €.
cbpOoC OTCTYNOB) OCYLLECTBAAETCA KOMAHAOM KOHTEKCTHOTO MeHro BoccmaHosume
cocmosHue.

10. [ns npepbIBMCTOrO LWBa NOSBMAACh BO3MOXHOCTb M3MEHEHWNA HanpaBieHWs
NOCTPOEHMA.

O6opyaoBaHue: Pa3BepTku
1. B npunoxeHune gobaBneHbl:
— TPOWHWK, TN 4;
= TPOWHWMK, TIN 5.
cnpaBneHbl HanAeHHbIE OWMOKMN.

N3meHeHa paboTa ¢ KAHOYOM 3aLLUMTbI: CIN MPUNOXEHWE NOAKNFOUEHO, TO NNLLEH3MA
3aHMMaeTCA 1 0CBODOXAaeTcA aBTOMaTUYECKU. YCNOBMEM 3aHATUA NNLLEH3MM
ABNAETCA BUAMMOCTb [1aBHOrO OKHa MPUIOXEHMA Ha 3kpaHe. Eciv okHO nepecTaet
6bITb BUAMMO, TO NMNLEH3MA OcBObOXAaeTCA. [JaHHasa GyHKLMA BBeAEHa AN
KOMPOPTHOW paboTbl C CETEBBIM K/IFOUOM, €C/IN KONMYECTBO ANLIEH3MI HA HEM
MEeHbLLEe, YeM KOANYECTBO Paboumx MecT.

O6opyaoBaHue: MeTannoKOHCTPYKL MK

1. B xomaHgaax lMracmuHa v pynna omeepcmuli nosBuaacb BO3MOXHOCTb 334aBaTb
PopMOObpasyoLLytO reOMEeTPUIO MPY MOMOLLM MOJIb30BaTeIbCKOro 3CKM3a.

2. Hosas komaHzaa CkpyaieHue. [103BONAET CTPOUTL CKPYIIEHNA Ha NPOPUNSX,
MAacTUHaX 1 pebpax XecTKoCTy.

3. B napameTpax 06beKTOB NOABMAACh BO3MOXHOCTb YMPaBAATb CO34aHeM OObeKTOB
cneundurKaLmm, a Takxke BOSMOXHOCTb CMeHbI pa3gena cneumdunkaumm.

O6opyaoBaHue: Tpybonposoabl

1. Hosasa komaHaa Co30ame ob6vekmsi cneyugukayuu 044 eblbpaHHeix mpy6. KomaHaa
CNY>XWT AN aBTOMATUUECKOTO CO3aHNs 06BEKTOB crieLMdurKaLn Ans BblOpaHHbIX
TPY6 (TPY6bI AOAKHBI BbITb MOCTPOEHbI C MOMOLLBEO MPUNOKEHWS).

2. [oasunnacb BO3MOXHOCTb B MpoOLLecce NOCTPOeHna TpybonpoBoAOB 3a4aBaTb
napameTpbl TPy BPYUHYHO.
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Banbl n mexaHunuveckune nepepaumn
1. TeHepaumna TpexmepHbIX MOAenen

- Pa3pabortaH MoayNb reHepaLm reoMeTpuYeckm KOPPEKTHbIX MOZENel NMaoCKmMx
KONecC NAOCKOLMANHAPUYECKOW 3ybuaTor nepesayuv.

- [opaboTaH MOAyAb reHepaLmm reoMeTpuyeckn KOPPEKTHbIX MOAENEN LeCTePeH
KOHWYeCKOM nepesayn C KpyrosbiM 3y6oM. VI3MeHeH NpuHLMN HazHayeHna
KO3PULMEHTOB NOKaM3aLMK U NX GUINUECKMIA CMbICA: TEMEPb OHM
COOTBETCTBYHOT yr/1am Ka4aHWa naeanbHOro 0bkaTHoOro Bbipesa wecrepHu. Kpome
TOrO, pa3paboTaH MeXaHW3M COXPaHeHMs UaeanbHOro 06KaTHOro Bblpesa
wectepHn. CoxpaHeHHble JaHHble aBTOMaTUYeCKM UCNOb3YHOTCA MPU
NOCNEAYHOLLMX MepecTpOeHmaAX WecTepH (Nogbope Ko3GPNUMEHTOB
NOKaNM3aLmm Npu peryanpoBKe NOJOXEHNA 1 pa3mepa NATHa KOHTaKTa),
Hnarosapsa YeMy NepecTPoOeHNa 3HAUNTENBHO YCKOPAHOTCA.

2. Co3paHue vepTtexen

— [lo6aBneHa BO3MOXHOCTb MOCTPOEHUA HAPY>KHbIX 1 BHYTPEHHMX 3BObBEHTHbIX LLUANL,
cornacHo DIN 5480-2006.

- Pa3mepbl Bana Tenepb CO34at0TCA B TOM XK€ BUAE YepTeEXa, YTO M n30bpaxeHume
Bana. CneumanbHble BUAbI C pa3mepamm 6obLue He GOPMUPYHOTCA.

- Ecan pa3mepbl, aBTOMaTHUeCKM NPOCTaBAEHHbIe NMPW CO34aHNKN CTYNEHN C
pa3mepamu, OblIM OTPeAaKTUPOBaHbI BPYUHYHO (HanpuMep, Nonb3oBaTesb
M3MEHW MECTOMONIOXEHME PAa3MEPHOMN HAANMNCK, TOUKM MPUBA3KM M MPOY.), TO 3TU
M3MEHEHWNS COXPAHAROTCSA NPU NepecTpoeHnn n3obpaxeHns Bana, B TOM Yncie
nocne pefakTMpPOBaHNA ApPYyrux cTyneHen n gobasneHns HOBbIX. [oTeps
MONb30BATEIbCKOW HACTPOWKN Pa3MepPOB MOXKET MPOU30MTM TOIbKO B pe3yabTaTe
3HAUMUTENbHBIX U3MEHEHWIA MapaMEeTPOB TOW CTYMEHU, K KOTOPOW OHM
MPOCTaB/EHbI.

3. Pacuetbl MexaHMuecknx nepeaay

- Pa3pabotaH MOy b reOMETPUYECKOTO pacyeTa Na0CKOLUMIMHAPNYECKOM
3ybuaton nepesaun.

- [Mpw BbIBOpE BapraHTa MOCTPOEHNS KIMHOPEMEHHbIX LUKMBOB «[Toabop
reoMeTpmyeckmx napaMeTpoB LUKMBOB» CTaan AOCTYMHbl A1 BbIGOpa peMHM No
ctaHgapty FOCT 5813-2015 (PeMHM BEHTUAATOPHbIE KIVHOBbIE U LUKUBLI ANA
ABuUraTeneit aBToMobuaen, TPakTOPOB 1 KOMOAMHOB) M PEMHW MO 3apybeXHbIM
ctaHgaptam DIN/ISO/ARPM/MPTA 13 katanora dupmbl Optibelt (Tepmanns). B
MPOEKTHOM 1 MPOBEPOYHOM pacyeTe KIMHOPEMEHHOM Nepesaun Takxe CTanu
LOCTYMHbI peMHK No 3apybexHbiM ctaHaapTam DIN/ISO/ARPM/MPTA w13 kaTanora
dupwmbl Optibelt (Tepmanus).

- PeannsoBaH GyHKLMOHaN NOCTPOEHWSA TabanLpbl NapaMeTPOB Ha KIMHOPEMEHHbIE
WwkmBbl. aHHble TabanLpbl He NPeyCMOTPeHbI CTaHAAPTOM, HO YacTo
MCMOAB3YOTCA Ha MPaKTUKE.

— Cran goctyneH Bblibop T1na 3ybope3HOro MHCTpyMeHTa A8 06paboTkm anmLmKia
MpW reoMeTpUYeckMx pacueTax LMANHAPUYECKor 3ybuaton nepesaum
BHYTPEHHErO 3aLlenneHns 1 NaaHeTapHoM 3ybuaton nepesaum xenmca. B
KauecTBe MHCTPYMeHTa, kpome 001658Ka, MOryT ObiTb YKa3aHbl ghpesa-yiumka,
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duckoeas gpesa, nasnsyeeas gpesa v YY. NMoa06HbIV MHCTPYMEHT NpUMeEHAETCA
Ha BbinyckaBLmxca B CCCP 3ybodpesepHbix cTaHkax 418 06paboTkm 3NULMKNOB, B
YaCTHOCTW, MHCTPYMEHT Tvna gope3a-yiumka vncnonb3yetca npu obpaboTke
KOCO3yObblIx 3nMLmMKka0B. [laHHOe HOBOBBEZEHME B pacyeTax NO3BONAET CHATb
OrpaHN4YeHne Ha 3HauYeHne yria HaknoHa 3ybbeB Yy MOAOOHbIX KOCO3YDbIX
nepezay, HaknazblBaeMoe NCNOAb30BaHVEM AONOAKOB M 3yH0A0N0EXHbIX CTAHKOB
(paHee fonycKanncb 3HayYeHma okono 15° n 23°).

Otanumsa sepcum 17 ot Bepcmu 16.3

Ob6opyaoBaHue: MeTannoKOHCTPYKLUN

1. B xOomaHzax nocTpoeHns NAacT1H 1 Npoduaein NoaBmnaacs BOSMOXHOCTb Bbibopa
LIeHTpa TAXECTN CeYeHns B KayecTBe MO3NLIMOHMPYOLLEN TOUKM.

2. B accoumatnBHOM BMAE C MOAENM TEMEPb MOXHO CO3/aTh MPOEKLIMIO HE BCEW
KOHCTPYKLMW, @ MPOM3BOJbHO BbIOPaHHOrO Tefa UK KOMMOHEHTA.

3. TosaBunack komaHaa Cozdame yepmexu ans lMpoguned, NMracmuH v Pebep

Xxecmkocmu. OCHOBHble BO3MOXHOCTN KOMaHApb!:

— Ob6bekTbl ANA CO34aHMA YepTexer MOryT bbiTb BbibpaHbl kak B [lepeBe Moaeny,
TaK v B rpaduueckor obaacty.

- HanpasneHve anemeHTa B KOHCTPYKLMM MOXET He COBMaAaTh C HN C OAHOM 13
oceit cMcTeMbl KOopAMHAT. HecMoTps Ha 3TO, BUAbI 1eMeHTa B YepTexe byayT
KOPPEKTHBI.

- [pwu co3gaHnn yepTexa MacluTab B1Aa BbIOMpPaeTca aBTOMaTUYECKM B
3aBMCMMOCTM OT rabapuToB ceyeHns anemenTa. [pn HeobxoaMmMoCTH
£06aBNAOTCA pa3pbiBbl BUAA.

- 3a 0AWH ceaHC paboTbl KOMaHAbl MOXET ObITb CO34aHO HECKOIbKO YepTEXEN.

— Co3aaHHble YepTexXu 3N1EMEHTOB aBTOMATMUUECKM MOAKIOUAKOTCA K
COOTBETCTBYHOLLMM OBbekTam crieumdurkaumm B TPEXMEPHOW MOAENN KOHCTPYKLIMN.

MexaHuka: AHMmMauua

MosBMAACh BO3MOXHOCTb COXPaHAThL B CLLEEHaPMM Ha Liare aHMMaLmm pa3anyHble
COCTOAIHMA «CLeHbl» (M30O6paxeHne MOAEAN Ha 3KPaHE) 1 OCYLLECTBAATL MiaBHble
nepexoabl Mexay CLieHaMu, BKAtoUas MOBOPOT, NepemelLleHne 1 MacluTabupoBaHme.
Mepexos OT CLeHbl K CLeHe MOXeT MPONCXOANTb OAHOBPEMEHHO C OBbIYHbIMY
JNBVXEHMAMM KOMMOHEHTOB.

MexaHuka: Mpy>XuHbl

1. NuTepdeinc npunoxeHnsa nepepaboTaH ana obecneveHns eamHo0bpasns BHELIHEro
Buaa ¢ nHtepdencom KOMIMAC-3D v17.
[lobaBneHa nHTerpauma co cnpaBo4HnKoM Matepwmanbl n CopTameHTbl.
B cbopouHOM Moaenm nosaBmaacs BO3MOXHOCTb BbIOOPa COCTOAHNA NPYXXMHbI:
npeaBaputencHasa gedopmMauma, paboyasa gedopmanma, MakcMManbHasa gedbopmams.
[ina 3TOro cneayet BbIOPATh HY>XKHYHO CTPOKY M3 TabanLbl MepeMeHHbIX.
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4. cnpaBneH OTYeT, CO34aBaeMbIi C MPY>XKMHOW KPYYEHMS.

5. W3meHeH UBeT TPeXMEPHON MOAENN NPYXUHbI.

O6opyaoBaHue: CBapHble coeAVHEHUSA

1. WHTepdenc npunoxeHna nepepaboTtaH Ana obecneyeHnsa eaAnHoO0bpasnsa BHELLHEro
Buza ¢ nHtepdencom KOMIMAC-3D v17.

2. B ctpoky coctoaHua ananora BBoga napametpos CTaHAapTHOrO LWBa AobaBieHa
MHbOpPMaLMa O TUMe LWBa U CNocobe CBapKu.

3. B amanorax BBoga napametpos CTaHAAPTHOrO W HecTaHZapTHOTO LWBa Ha CrucKax
TVMNa LWBa NPaBOW KHOMKOW MbILLW BbI3bIBAKOTCA KOHTEKCTHbIE MaHeu Bbibopa TMna
LBa.

4. B Ananorax NpnaoXeHna Ha CnNMckax napamMeTpos ABOI\/JIHbIM Len4ykom ﬂpaBOI\/JI
KHOTMKW MbILLW BbI3bIBakOTCA KOHTEKCTHbIE MEHHKO BbI60pa 3Ha4YeHMA NapaMeTpa.

5. WcnpaBneHbl 3aMeyYeHHble OLMOKN.

Banbl 1 mexaHnueckne nepeaaumn
1. TeHepauma TpexMepHbIX MoAenewn
— Pa3paboTtaHbl MOy reHepaLmn reOMeTPUYECKN KOPPEKTHBIX TPEXMEPHbIX
MOZEeNem:
— WecTepeH UMANHAPUYECcKor 3ybuyaTton nepegayn C HacoBbIM NPOdUAEM,
— 3Be3404YeK M LIeBOYHbIX TPMOOB LLEeBOYHOM YaCOBOW Nepesauu.

- Pa3spabotaH dyHKUMOHAN GOpMUMPOBaHMA Pe3bOOBbIX XBOCTOBUKOB C BHELLHEN
MeTpUYeCcKon pe3bbort HeMOCPeACTBEHHO B TPEXMEPHOW Moaenu. [MpuHumn
BblbOpa pe3bbbl 1 ee NapaMeTpoB MOAHOCTHHO 3aMMCTBOBAH M3 AManora Co3aHns
pe3bbbl B NpUaoXeHWn Bassl u MexaHu4yeckue nepedayu 2D.

2. Co3paHve yepTexen

- ObecneyeHO NOCTPOEHME PAa3MEPOB Ha BbIHOCKE C MPOdUAEM 3BE30UKM LIEMHOM
nepejaun.

- [pv NOCTPOEeHWM HecTaHAAPTHbIX NMPAMOOOYHBIX LLMLIEB TENEPb MOXHO
pefakTMPOBaTb Nt0ObIE MapameTpbl, ONpeaenstoLme nx reoMeTpuo.

- BBepgeH dyHKUMOHAN NOCTPOEHMA KaHAaBOK M MOCAZ0UHbIX MECT NMOZ KONbLa
Pe31HOBbIE YMNOTHUTE IbHbIE KPyrnoro ceverna no [OCT 9833-73.

- OyHKUMOHan noctpoeHusa Kosbyessix omaeepcmull nepepaboTtaH B GyHKLMOHAN
Boipe3sul no kpyeosomy maccusy. [TOMUMO KpYTJibIX OTBEPCTUIA, LOCTYMHbI
CerMeHTHble Bblpe3bl. [1p1 3TOM Kpyrable OTBEPCTUA MOTYT BbITb MOCTPOEHbI B
Pa3HbIX BapnaHTax (C packamu, ¢ pe3bbon, riyxme, ¢ LEeKOBKOW — BCero 32
KOMOMHaLMK), a TakxKe C HeHY/IEBbIM 3HaUYEeHWeM yria OCY NepBOro OTBEPCTUA.

3. PacyeTbl MexaHMueckux nepesav

- Bo Bce Tmnbl Nnepesay BBeAeHa KpaTkas AMarHOCTMKa XoJa pacyeT reoMeTpum.

- MydTbl 3ybuatble coeanHUTENbHbIE: JOPabOTaH airopuT™ pacyeTa
KO3PPULIMEHTOB CMELLLEHNA NCXOAHOTO KOHTYpa. NoMMMO noslyyeHnsa pacyeTHOro
3HayeHns gobaBaeHa BO3MOXHOCTb PYYHOrO BBOAA.

© 2026 ACKOH




- Pa3pabortaH Moay/b reoMeTpUYECcKOro pacyeTta LMAnNHAPUYECKOr 3ybyaTon
nepefauun C YacosbiM Npodunem Ha ocHose [OCT 13678-73.

- Pa3pabotaH MOAyNb reOMETPUYECKOrO pacyeTa LIeBOYHOM YaCOBOW Nepesayn Ha
ocHose PTM 31.4005-76 n TOCT 13678-73.

- B pacuetax umamHapuueckmx 3B0bBEHTHbIX 3ybuaTbix Nepesay BBeAeH
aBTOBbIOOP 3yOOPE3HOro MHCTPYMEHTa MPY CMEHE MOAY/A.

- [lpoBeseHa asantauma MOAyNen PacyeToB LIMNNHAPNYECKMX SBONbBEHTHbIX
3ybuaTbix Nepesay B €3N ¢ BBOAOM B gencteue ¢ 01.01.2017 TOCT 13755-2015
OCHOBHble HOPMbI B3anMO3aMeHsaeMOCTH. [Nepesaum 3ybuaTtble LMANHAPUYECKME
3BOJIbBEHTHbIE.

- B pac4yeTax BCEX TUMOB nepelay eBeAEH BbI60p creneHn TOYHOCTN N3 MEHKO U
COrNacoBaHHbIM BBOA CTeENneHm TO4YHOCTN 414 NMapHOTro KoJeca.

— CHATO OrpaHn4YeHne Ha Manbii MEXOCEBOM YroN B pacyeTe KOHUYECKOM
npamo3ybon nepesaun. Temepb MOXHO NPOEKTUPOBAThb TakMe nepesayn C
mexoceBbIM yrnom ot 0 go 85 rpasycos. lNpoBepeHO Ha peanbHOM U34ennu.

Omuauyus eepcuu 16.3 om sepcuu 16.2

Banbl 1 mexaHnueckne nepegaumn
1. TeHepauma TpexXMepHbIX MOAenen

- B mogzyne reHepaunmn mozenert KOHMUYECKMX KOAEC C KPYroBbiM 3yboM BBeAEHA
BO3MOXHOCTb YMPaBAeHNA NONOXEHVNEM CYMMAPHOroO NATHa KOHTakTa 3a cyeT
N3MEHEHWNA NapamMeTpoB NoKaan3aLmm. 3HaueHnsa KO3QPULMEHTOB 0KaAM3aL MK
yCTaHaB/MBAKOTCA BPYYHYHO B NMOb30BaTeNbCKOM daine Shaft3D.ini.

- [lepepaboTaH MexaHW3M reHepaLmn MOAeNen YepBAKOB: Tenepb ANs BCEX
BapvaHTOB opmMMpyeTcs 0ceBOM NPOdUb 1 reHepaLma OCyLLLECTBAAETCA NO
OZHOMY MPUHLMMY.

- (ObecneyeHa reHepauma Mogenen yepBsayHblx konec Tmnos ZI, ZN1, ZN2, ZN3, ZT1,
ZT2 (paHee — TO/IbKO Tna ZA).

- B mogzensax obecneueHa reHepaLuma BbIXOA0B Npoduaein 4epBakos (BCeX TUMOB)
npwv UX Hape3aHuu Ha Basy.

— Pa3pabortaH Moayb reHepaLv reoMeTpuYecky KOPPEKTHbIX MoAenel 3ybuaTbix
BEHLOB rOHOMAHBIX YEPBAKOB 1 YEPBAYHbIX KOSEC.

- Pa3pabotaH Moaynb reHepaLy reoMeTpuYeck KOPPEKTHbIX MOZEeNer 3Be3404ek

1 LIEBOYHbIX KOJIEC LLeBOYHOM Nnepesayu.
2. Co3paHve yepTexen

- [lopaboTaHbl BbIHOCHbIE 3N1EMEHTbI OCHOBHOM W YMPOLLEHHOM 3aTbl1I0BKM 3y6a:
— BbIHOCHbIE 31IEMEHTbI CAeNaHbl bonee KOMMNaKTHbIMY;
— WpndT 0603HaUYeHMA BMAa 1 paspe3a npuBeseH B cootseTcTBme ¢ FTOCT 2.316-

68;

— ANA YINOBbIX Pa3MepoB A06aBieHbl MpeAesbHble 3HaUeHuMA.

- [lobaBneH BbLIHOCHOM 31IEMEHT C CEYEHMEM KaHaBKM NOZ CTOMOPHbIE KOAbLA MO
FOCT 13940-86 1 TOCT 13942-86.
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- Cnydyaun, Korga Ha KOHMYEeCKMX LLeCTePHAX Masoro AnamMeTpa LWNOHOYHbIM Na3
npope3aeT KOHYC NOAHYTPEHUA UK Aaxe 3y6 LiecTepHu Tenepb MCNPaBAATCS
aBTOMaTMYECKN U He TPeBYHOT pyYHOM A0PpaboTKM vepTexa 1 MOLENN.

- B cutyaumm, koraa Ha KOHNMYECKMX LLECTEPHAX AVAMETP CAEAyHOLLEN 38 KOHYCOM
NOAHYTPEHMA LNAUHAPUYECKOWN CTyneHn Obln Boablue AnameTpa OCHOBaHWS
NOAHYTPEHMA, MOAyYanacb HECTbIKOBKA CTyneHen. [Ina ncknroueHms 3toro
Ao06aBeH elle OAMH BapuaHT OTPUCOBKM. B 3TOM BapuaHTe yka3biBaeTCa He
rnybrHa KOHYCHOro NOAHYTPEHMA, a 0bLuan rnybrnHa BMecTe C LIMANHAPUYECKON
CTyneHbto 1 ee anameTp. ConpsaxXeHne KOHyca CO CTyneHbro CTPOUTCA
aBTOMaTUYeCKu.

- [lna KoHWyeckmx NpAMO3ybbIx Nepesay A0b6aBNeHb! AOMONHUTENbHbIE NEMEHTbI:
- BuZ 3yba C ykaszaHveM pa3mepa A0 M3MEPUTENBHOIO CeYeHus,

— nNpodunb 3yba B M3MepPUTENBHOM CEYEHWUM C YKa3aHMEM KOHTPO/bHbIX pa3MepoB
3yba.

- OnTMMU3MpOoBaHbI pa3mepsl TabauL, NapameTpos, baarogapsa Yemy Tabaunpl cTanm
H6onee KOMNAKTHbIMU.

— [locTpoeHure BbIHOCHOTO 3/1IeMeHTa C NPoduaeM YepBaka B OCEBOM CEHEHUM
BbINOAHAETCA ANA YepBAKoB Tmna ZI, ZN1, ZN2, ZN3, ZT1, ZT2 (paHee — TO/bKO
ana tmna ZA).

— [locTpoeHure rnobonaHoro Yepsaka C aneMeHTamm obopmaerHna (Tabava
MapameTpoB, MECTHbIN pa3pes ¢ NPOPUNEM, BBIHOCHOW 31EMEHT C Npoduiem
YyepBAKa, CXeMa Pa3BEPTKM BUTKA Ha pacyeTHOM rnobonse yepsaka). Mpu 3Tom
KOHTpOIMpyeMble MapaMeTpbl B Tabanue napameTpoBs (4enTenbHas TONWMHA No
XOpZe BUTKa, BbICOTa O XOPAbl BUTKA) aBTOMATUYECKM YTOUHAKOTCA NoCae
$OpPMMPOBaHMA TPEXMEPHOWN MOAENN.

- [locTpoeHre rnobonaHOro YepBAYHOIO Koaeca C 3neMeHTammn 0GoOpMAEHS
(tabnnua NnapameTpoB, BBIHOCHOW 31EMEHT C NpodunemM 3ybbeB YepBAYHOTO
Koneca B OCEBOM M HOPMaslbHOM ceyeHunn). [Tpy 3TOM KOHTpOoAMpyemble
napameTpbl B TabavLe napaMeTpoB (genuTenbHas ToNwmHa 3yba no xopae,
BbICOTa O XOPAbI) YTOUHAROTCA NoCae GOPMUPOBAHNA TPEXMEPHOW MOAEN.

— [pv NOCTPOEHWUM LIUAMHAPUYECKOTO YEPBAYHOTO KOeca AOCTYMHO MNOCTPOEHNe
BbIHOCHOTO 371eMeHTa C NpoduiemM 3ybbeB YepPBAYHOIO KONeca B OCEBOM U
HOPManbHOM ceyeHunn). MNpu 3TOM KOHTPOAMPYEMble MapameTpbl B Tabavue
napameTpoB (AenntenbHasa TOAWMHA 3yba No XOpAe, BbICOTa A0 XOPAb!)
YTOUHAIOTCA Nocie GOPMMPOBAHNA TPEXMEPHOM MOAENN.

— PeannsoaHa aBTOMaTM4eckasn nepegava 0603HaveHNa N HaMEHOBaHMA U3
yepTexa B TPEXMEPHYHO MOZENb MpU ee reHepaumm.

— Peann3oBaHO NOCTPOEHME N306paxeHna 3BE3404KN LLEBOYHOM nepesaun ¢
aneMeHTamMu odopmieHns (Tabama NnapaMeTpoB, BbIHOCHOW 31eEMEHT C Npoduiem
3ybbeB).

— Peann3oBaHO NOCTPOEHME N30bpaxeHua LIeBOYHOIO KOeca LLeBOYHOW nepesaym
C anemMeHTamn 0POopMAEHUA (BBIHOCHOW 31IEMEHT C OTBEPCTUMAMM MOJ, LIEBKMN).

3. Pac4yeTbl MexaHnueckmx nepejavy
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- B pacuet KoHMueckor NpsMo3yboi nepesayn BBeAEH pacyeT yraa CXoaAMMOoCTy
JIMHWI OCHOBaHWA 3yba 1 YTOUHEHO Ha3BaHWe KOHTPOJbHbIX NapameTpos. [ocne
pacuyeTa NapameTp BbIBOAMTCA B OTYET 1 B Tab/MLLYy MapamMeTpOB Ha YepTexe.

— PeannsoBaH BOCCTaHOBUTENbHbIM pacyeT LMANHAPUYECKON 3ybuaTon nepeaaun
BHeLWHero 3auenaeHusa. akTnyecky Takon pacyeT npeactaBaseT cobon noabop
napameTpoB 3ybuaTon Napbl MpW BbIXOAE ee 13 CTPOoA (T.e. MPW PEMOHTE y3/1a) U
BbIMOIHAETCA Ha OCHOBaHWWN 3aMepPOB AOCTYMHbIX Pa3MEPOB LUeCcTepeH napbl.

Mocne BBOAA OCHOBHbIX MCXOAHbIX AAHHbIX 1 ONpeaeneHns cnocobos 3amepa
bopmupyeTcsa kapTa 3amMepoB (Habop ANCTOB KapTbl 3aMEPOB N UX COAEPXKaHME
MEHAETCA B 3aBMCMMOCTU OT M3BECTHbIX MCXOAHbIX AaHHbIX M M36paHHbIX CMOCOb60B
3amepa).

MNocne nonyyeHns AaHHbIX MO KapTe 3aMepa No/b30BaTe/lb MOXET BHECTW JaHHble
B COOTBETCTBYHOLLUMX AMaNOrax BBOAA.

B pe3yabTupytoLlemM avanore Noab30BaTeNb, OPUEHTUPYACH Ha pacYeTHOe
3HaYeHMe OCHOBHOTO LWara 3auenieHuns, MOXeT BblbpaTe Hanbonee NoAXOAALLMM
BapWaHT COYeTaHMA CTanAapTa Ha nepejaydy, MOAy A, yraa Npoduasa 1 MCXOAHOTO
KOHTYpa.

[Tocne okoH4YaTeNbHOro pac4yeTa noJsib30BaTe/b NMEPEXoanT B CTaHAapTHbIP’I aAnanor
reoOMeTpnNYECKOro pacyeTa nepejadn, rae N 3akaH4ymMBaeT ee pacyeT.

[laHHbIA MOZY /b B HacTOALLEe Bpems npoLuen anpobaLmto B cayxbe rnaBHoro
MexaHnka OCKONbCKOrO 31eKTPOMETaNNYPrMyeckoro KOMOMHaTa, rae noayymnn
MONOXMUTENbHbIE OT3bIBbI U y>Ke Hallen NpakTMyeckoe NpuMeHeHMe.
cnonb3oBaHWe MOAYNS MO3BOMAO 3HAUUTENBHO CHU3UTb BPEMEHHbIE 3aTPaThbl
Ha BOCCTaHOBUTE/IbHbIE pacyeTbl MOAOOHbIX Nepesay 1 NOBbICUTb UX TOYHOCTb.

— Ecam npw pacuete 3ybyatbix nepesay co CTaHAAPTHBIM UCXOAHBIM KOHTYPOM U
CTaHZaPTHbIM MOoAyneM 1 0bpaboTke AONOAKOM BbIACHAETCA, UTO CTaHAAPTHOrO
AoN6aKa HeT, TO Ha 3KpaHe NoABAAETCA OKHO ANA BbIOOpa HeCTaHAAPTHBbIX
AONOAKOB 13 NOb30BaTENBCKOW Ha3sbl. B 3TOM OKHE MOXHO BbIOPaTh HY>XHbIW
A0N6AK M BBeCTN B 633y HOBbIN J0ONOAK.

- Pa3pabotaH MOAyb reOMeTpPUYEeCKoro pacyeTa rnobounaHbix nepegau. MNpu 3Tom
KpoMe CTaHAapTM30BaHHbIx TMMNOB (GB 1 GAU), A0CTyneH HeCTaHAapPTV30BaHHbIN
TN GAUT — B UepBAKOM, Y KOTOPOrO B KayecTBe Npoduasa BOrHyTOM
HeAMHeM4YaTon NOBEPXHOCTN NMPUMEHAETCA Ayra OKPY>XXHOCTWU. BOrHyTbIi npoduib
yepBska obecrneumBaeT bonee paBHOMEPHOE pacnpeieneHne Harpyskm Mexay
3yObsAMM KOECa, KOHTaKTUPYHOLLMMMK C BUTKaMM YepBsika Ha Bxoae. Kpome Toro,
NcKprBAeHVe Npodusa YepBaka NONOXMUTENBHO BANAET HA HECYLLYHO CMOCOBHOCTb
rnobonaHoM nepesaum.

- Pa3pabotaH MOAyNb reOMETPUYECKOro pacyeTa LeBOYHbIX Mepesiay Ha OCHOBE
PTM 31.4005-76.

- B BbIHOCHOW 31eMeHT ¢ Npoduaem 3Be3404KM LEMHOM Nepesayn 4oHaBaeHb
pa3mMepsl.

- ObecneyeH aBTONOAOOP 3yOOPE3HOIO MHCTPYMEHTA MPU CMEHE MOAYNS B pacyeTe
CnefyroLLMX nepesad: UMAVHAPUYECKME BHELLIHErO 1 BHYTPEHHErO 3auenaeHns,
peeyHas, BUHTOBas, NNaHeTapHas, OPTOroHanbHas, 3ybuatas rayxas Mydra.
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— CHATO OrpaHn4YeHVe Ha 3HaYeHMe MeXOCEBOrO Yraa B pacyeTe KOHUYECKOM
npsamMo3yborn nepesaun. Tenepb MOXHO NPOEKTUPOBATL Takme nepesayn C
mexoceBbIM yraom oT 0° o 85° (paHee ot 15° go 85°). lNpoBepeHO Ha peanbHOM
KOHW4Yeckown nepegade c yrnom 4,5°.

TpebyeTcs OTAENbHO OnauMBaEMasn MMLEH3NA 415 UCNOb30BaHNsA CEAYHOLLMX
BO3MOXHOCTEN:

- KoHunueckas nepesava C KpyrosbiMun 3ybbamuy,

- [naHeTapHas nepesada [xeliMca ¢ OJHOBEHLIOBbIMM CaTeNUTaMK,

- OprtoroHanbHas nepegadya «UunmHapuuecknin yepsak—LnnnHapuyeckoe
Koco3yboe Koneco»,

- 3ybuatopemeHHasa nepejaya,

- 3ybuatas coeanHuTeNnbHaa MydTa,
- YepsauHasa rnobonaHas nepesaya,
- LleBoyHasa nepesaya,

— BoccraHoBUTENBHbBIN pacyeT 4a4 LI,VIJ'IVIHApI/I‘-IGCKOVI nepegayn BHELWHEro
3auenaeHuna.

MexaHunka: AHMmMauuna

1.

2.

[obasneH BbIOOP KOAEKOB ANA CKaTMA BMAEOMNOTOKA.

PeweHa npobaema ¢ 3anuncero Buaeopoankos ana KOMIMAC-3D V16 n 16.18
onepaumoHHbIx cnctemax Windows 8 u 10.

O6opyaoBaHue: MeTannoKOHCTPYKL MK

1.

KomaHabl @acka v a3 Tenepb MOryT NPUMEHATLCSA K pebpam XeCTKOCTH,
MOCTPOEHHBIM MPW MOMOLLM ChelmabHbIX KOMaHZ npuioxeHus ObopyaoBaHWe:
MEeTaNIOKOHCTPYKLIMM.

B kauectBe dopmoobpazytolmx 06bekToB B kKoMaHae Cmbikoeas pasdesika Tenepb
MOTYT MCMOIb30BaTLCA NAACTMHbI U pebpa XeCcTKOoCTL.

[na nonen BBOAa NapaMeTpOB TeNepb MOXET MCMONb30BaTbCA reOMETPUYECKMIA
KanbkynaTop.

Mpw BbINOAHEHUM KOMaHAbI Pebpo xecmkocmu Tenepb MOXHO yKa3blBaTb OOBbEKTbI
MOZENN, onpeaenstowme pasmepsl pebpa.

B kauecTBe rpaHuLbl B KOMaHAe YcedyeHue/yOauHeHuUe Tenepb MOXET MCNONb30BaTbCA
MOBEPXHOCTb MPOM3BONBLHON GOPMBbI (PaHee rpaHnLa Moria BbiTb TOBKO MAOCKOMN).

B kauectBe dopmMoobpazytoLlero ceueHns npoduaa Tenepb MOryT MCMONb30BaTHCA
bparMeHTbl U3 NOb30BaTENLCKOM BMBAMOTEKN PparMeHTOB (Pain C paclumpeHnem
LFR).

O6opyaoBaHue: Tpybonposoabl

1.

2.

B kaTanor obopyzoBaHus TpybonpoBoAOB A00aBEHbI HEMETaNIMYECKME TPYObI U
apmarypa.

B pexwumMe noctpoeHuns TpybonpoBoa NosBMAaCk BO3IMOXHOCTb MCMOb30BaTh
AeTann 1 apmatypy TpybonpoBosoB 13 cnpaBoyHmnka CTaHAapTHble n3genns. [Ans
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BbIOOpa 371emMeHTa 13 CNpaBoYHKKa HEOHBXOAMMO BbIOpaTh MyHKT M3 CnpasoyHUKa B
packpbiBatoWwmMmMcs cnmncke McmoyHuk Ha Bknaake lNapamempel mpybonposoda
[epeBa mozenn nam Bbi3BaTb KOMaHay bubiuomeku — CmaHoapmHsie uzdenus —
Bcmasume 3anemeHm.

O6opyaoBaHue: Pa3BepTkun

1. B komaHae Omeod cocmagHoli nosisunack onums Co3dasams UCMOBbIM MeJIOM.
Ecin OHa BK/ItOUEHa, TO MOAEeNb OTBOAA CO3AAETCA C MCMO/b30BAaHNEM JINCTOBbIX
onepauuii, a ecim HeT, TO C UCMONb30BaHWEM MOBEPXHOCTEN. Pa3BepTka 0TBOAA
CTPOUTCA TakMM 06pa3oM, UTODbI MepeceyeHns Npu CTbIKOBKE Bbl UCKIHOUEHbI.

2. WcnpaBneHbl HalnAeHHbIe OWwmbKM.

O6opyaoBaHue: CBapHble coeAVHEHUSA

1. B pa3gen Pedakmop pobasneHa komanaa MHgopmayus o weax. OHa no3BonseT
MONYYNTb CBEAEHWA O /IMHE LUBA W Macce HamnnaBaeHHOro MeTanna. KomaHaa
NPUMEHNMA K TPEXMEPHBIMN MOZENAM, COAEPKALLMM CBaPHbIE LLBbI, 1 YepTexaM C
accouMaTMBHBIMU BUAAMM TakUX MOAENEN.

Macca HannaB/ieHHOro MeTanna paccymMTbIBAETCA NO NJOTHOCTM U MJIOLWaaAn
rnonepeyHoro cevyeHna LBea nmbo no 3a,anHoi/’| MacCCe NOroHHOro MeTpa LBa.

MNOTHOCTb HaNaBAAEMOro MeTanna MOXET ObITb BbiOpaHa M3 CpaBOYHMKA
Mamepuanel u CopmameHmel nivi BBefieHa BPYYHYto. [11owaas nonepeyHoro
ceyeHus LWBa MOXET BbITb paccunTaHa B avanore [lapamempesl c8apHO20 Wiea viau
BBeJEHa BPYUHY!HO.

2. B Habop nepemeHHbIx 06bekTa 0603HaUeHWs CBapkM B MOAEN A0baB/eHa
NnepeMeHHas Macchbl.

3. B komanay Obo3HaveHue ceapHo20 wiea f06aBneH CNeLmanbHbIi PeXM CO3aaHns
0603HaYeHNN CBapHOTO WBa. B 3ToM pexunme Ha cTagmm paboTbl ¢ GaHTOMOM
0603HauYeHNs CBAPHOTO LWBaA aBTOMAaTUYeCKM NoAbupaeTcs HOMep LWBa W
onpeaenseTcs KOAM4YeCTBO LIBOB.

4. B komaHay KoHCmpykmueHsie 3/1eMeHmbl C8apHbIX W08 A00aBNeHa BO3MOXHOCTb
BbIGOpa NapaMeTpoB KOHCTPYKTMBHOIO 31eMeHTa Mo yKa3aHHOMY B JOKYMEHTe
0603HaUYEeHNIO CBAPHOrO LLIBA.

MpunoxxeHne MexaHuka: MNMpy>KnHbI
1. YBennueHa CkOpOCTb MOCTPOEHMA TPEXMEPHbBIX MOAENEN MPYXUH KPYYEHMS.

2. [lopaboTaHbl CKpyrneHua B 3aLenax TPEXMEPHbIX MOAeNer NPYXUH PacTAXeHUA U
Kpy4YeHus.

3. CTuam AMHWIA AnarpaMMbl UCMbITAHWIA MPY>XXMHBI MPUBEAEHbI B COOTBETCTBME C
pekomeHaaumamu P 50-77-88. EQuHas cucmema KoHCmpykmopckol OoKymeHmayuu.
[pasuna eeinoiHeHUS OUazpamm.
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OTnanumnsa sepcum 16.2 ot Bepcmu 16.1

Mpuno>keHne Tpybonposoabl 3D

MpunoxeHne NoAHOCTBIO NepepaboTaHo. HoBas Bepcusi MPUIOXEHNS Ha3bIBAETCS
ObopydosaHue: Tpybonposoodsl; Ms baina npunoxerHns — Pipeline.rtw.

BHumaHue!!! MpexHas Bepcus npunoxexuns, Tpybonpogodel 3D (nms daiina —
Piping.rtw), octaeTtca B KOMMAeKTe NocTaBku. Ee pekomeHayeTca NCnoab30BaTh TObKO
ANA NOAAEPXKM MOAenen TpybonpoBoAoB, BbinosHeHHbIx B KOMIMTAC-3D Bepcunn 16.1
n bonee paHHMX.

MpunoxeHne ObopydosaHue: Tpybonpoeodsl NpesHa3HaYeHO ANf NPOEKTUPOBaHMA
pa3BeTBAEHHbIX CCTeM TPyHonpoBoA0B. OCHOBHbIE OTINUMA HOBOW BEPCUM
MPUNOXEHMA OT MPEXHEN:

- B npouecce noctpoeHns TpaekTopum Tenepb aBTOMaTUUYECKM CTPOUTCA 1 CaM
TpybonpoBOA; ero napameTpbl 334ar0TCA Ha CneLymanbHOM naHenu. B npuaoxennm
Tpy6onposodsi 3D TpeboBanoCh OTAENBHO CTPOUTb TPAEKTOPUIO, @ 3aTeEM — TPYObI
Ha Hewn.

- B 3aBMCMMOCTM OT KOHOUTYpaLIMM TPAEKTOPUN BbIMOJHAETCS aBTOMATUUECKNIA
noabop aetanen Tpybonpososa. Hanprmep, B Mecte MOBOPOTa TPaekTopmm
aBTOMaTMYeCKM pa3mMeLLaeTcs OTBOA Wam crnb TpyObl, a B MecTe nepecevenms Tpyo
NOABNAETCH TPOWHMK MW Bpe3ka. baarogapsa sToMy Bpems MOCTPOEHUS
TPpyboNpoBOAa 3HAUMTENBHO COKPALLGeTCA.

- Tpybonposog otobpaxaetca B [lepeBe Moaenu OTAeNbHbIM OOBEKTOM, UTO AenaeT
HaBMrauumto No nNpoekTy bonee yaob6HoOW. Bbibop Tpyd 1 31e€MEHTOB He OrpaHuyeH
Tpemsa Tunopasmepamu (Dy 20, 50 n 150), kak 370 66110 B MPUAOXKEHUM
Tpy6onposodei 3D.

- [lnda pasmeLlLeHnsa 31eMeHTOB B NpoLecce MOCTPoeHWsA Tpybonposoaa
MCNONb30BaHMe KOMaHZ, CONpAXeHnii 13 6a30BOro GyHKLIMOHaNa CUCTEMBI
KOMIMAC-3D 6onblue He TpebyeTcsa. dAeMeHTbl pa3MeLLaroTCs NP MOMOLLM
«MarHUTHbIX COMPSXEHWM»: OpUeHTaLMsA SNeMeHTa OnpeaenseTca aBToMaTnyeckm
Npwv NOABEAEHMM ero K ToUke BCTaBKM.

Banbl 1 mexaHnueckne nepeaaumn

1. TeHepauna TpexmepHbIX MOAeNen

- [lepepabotaH MOaynb reHepaumm 3ybuaTbix BEHL0B, bnarogapa yemy 3ybyatbie
BeHLbl Tenepb cTpoatca bonee yem B 10 pa3 bbicTpee.

- Pa3pabortaH Moayb reHepaLy reoMeTpuyecky KOPPEKTHbIX MoAenel 3ybuaTbix
BEHL,0B YepBAYHbIX Konec. Moaynb peannsyet yHVKaAbHYH METOAMKY
NOCTPOEHWSA, UMUTUPYIOLLYIO 3ybodpesepoBaHye.

— Pa3pabotaH Moay /b reHepaLmy reoMeTpuyecky KOPPEKTHbIX MOAENEN
KOHWYECKMX KPYroBbIX KOAEC C KPyroBbiM 3y6oM. Moaynb peanvsyer yHUKaAbHYHO
METOAMKY MOCTPOEHWSA, FaPaHTUPYHOLLYHO cCOBMpaeMocCTb nepesaun — 6e3
B3aMMOrnepeceyeHn 1, Kak NpaBuo, yA0BAETBOPUTEIbHOE PACNONOXEHME
MFHOBEHHOW MOLWAAKM KOHTaKTa.
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PaspaboTaH MOAyb reHepaLmm peanmcTMUHOn pe3bbbl BCEX TUMOB,
obecneynBaroLLMin MOCTPOEHME HE TOIbKO Npoduaer, HO 1 BbixoAa pe3bb.

2. Co3pnaHue vepTtexen

Tenepb 3asaHne anameTpa pe3bbbl BOIMOXHO HEMOCPEACTBEHHO B AManorax
pesakTMPOBaHWs NapaMeTPOB pe3bObl.

YCOBepLUIEHCTBOBAH NPOLLECC NOCTPOeHMs Npoduneit pesbbbl: 40paboTaHbl
BbIHOCHbIE 3/IEMEHTbI C MPOGUAAMMN PE3bOBI.

PaspaboTaH dyHKLMOHaN NnocTpoeHna npoTtoyek ana ynopHon (TOCT) n kpyraou
(DIN 405) pe3bb.

[MoABMNaCb BO3MOXHOCTb CO34aHMA BbIHOCHBIX 3/1EMEHTOB C MPOPUAAMM
NpOTOYeK NOJ BbIXOA Pe3bb00bpasyroLLIEro MHCTPYMEHTa, B TOM Uncae 419 MecTa
NoJ, yCTaHOBKY KPYr0OW LUAULIEBOW rarikn 1 CTOMOPHOM MHOrOAan4aTom Luamnbsi.

[MoABMNacb BO3SMOXHOCTb CO34aHMA BbIHOCHBIX 3IEMEHTOB C NPOdUIEM KaHABKM
NoA, A3bI4YOK CTOMOPHOW LWanbbl ANS MecTa Noj, yCTaHOBKY KPYra0OW LAWLIEBOW
raiku 1 CTOMOPHOM MHOrONaNyYaTom LWakibsbl.

MosBMAaCk BO3MOXHOCTb MOCTPOEHWNS NMPSAMOYTObHOM BHELLHEN 1 BHYTPEHHEN

pe3bbbl. [JaHHbIN BMA pe3bbbl He CTaHAapTV30BaH; 6a3a AaHHbIX 414 Hee bbina

pa3paboTaHa MCXOAA M3 MPaKTMUYeCcKoro onbiTa. Bce BbibpaHHble 13 Ha3bl

napameTpbl ZaHHOW pe3bbbl MOryT ObITb M3MEHEHbI MOAb30BaTENEM (AMAMETP,

war, pabouyas BbicotTa Npoduns), a cama pesbba MOXeT ObITb Kak MPAMOYroibHas,

TaK 1 KBaZpaTHas.

MosBMAaCb BO3MOXHOCTb MOCTPOEHNSA MOAYbHOW N MUTYEBOW BHELLHEN W

BHYTPEeHHeW pe3bbbl A8 XO40BbIX BUHTOB. [laHHble B1Abl pe3bb He

CTaHAaPTN30BaHbl; MPUMEHSAROTCA B Y3/1axX MeTaN0pexyLLero obopyaoBaHus.

[lononHuUTeNbHO ANA 3TUX pe3bb obecneyeHO NOCTPOEHME BbIHOCHbIX 31E€MEHTOB C

npodunem pesbobl.

MosBMAaCk BO3MOXHOCTb MOCTPOEHNSA HECTAHAAPTHOM METPUYECKOM U

TpanewuenanbHOW BHELHEN 1 BHYTPEeHHeN pe3bbbl. HecTaHAapTHbIMKM A4

MeTpuyeckon pesbbbl MOryT ObITh AMAMETP U Liar, a ANA TpaneLenianbHoN —

nrobble NapameTpbl (AvameTp, war, paboyas BbICOTa NPOGUASA 1 yron npoduns

pe3bObl).

Pa3paboTaHbl 1 LOCTYNHbI AN8 NPOCMOTPA B AManorax Co3LaHua pe3bbobl

CnefyroLLmMe CCbINOYHbIE AOKYMEHTDI :

— 'BC 001-2015. Pa3mepbl MpoTOYeK A8 HAPY>KHOW 1 BHYTPEHHEN YNOPHOW
pe3bbbl,

- [BC 002-2015. Pa3mepbl NnpoTouek Ang Hapy>KHOW 1 BHYTPEHHEW KPYTa0Wn
pe3b6bl,

- [BC 003-2015. MpamoyronbHasa v KBagpaTHas pe3bba. Pasmepb,

— BC 004-2015. Obo3HaueHWs pe3bbbl Ha YepTexax.

Mpw NOCTPOEHNM KaHaBOK MOZ CTOMOPHOE KObLO AMAMETP LIMANHAPNYECKON

CTyneHn 6onblle He MPUBOAUTCA aBTOMATUYECKM K YCIOBHOMY AMaMeTpy

CTOMOPHOrO KOAbLA. B 6a3bl AaHHbIX 418 CTOMOPHbIX KOMEL, BKAKOUEHbI

MWHWMaNbHbIE N MaKCMMaNbHble AMAMETPbI LMAMHAPNYECKOWN CTYMEHM, Ha

KOTOpble OHW MOTYT YCTaHaBAMBATbCA.
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- [loaBunnacb BO3MOXHOCTb MOCTPOEHWSA BHELLIHWX U BHYTPEHHWX 3BObBEHTHbIX
wanues no OCT 1.00086-73 (aBraLMOHHaA NPOMBbILNEHHOCTb). VIcnonb3yemble
noaa JOMNYCcKOB WM 0H603HAYEHNA WANLEB Ha YepTexe v B TabauLe NnapameTpoB —
no stomy xe OCT.

- TosaBmnacb BO3MOXHOCTb PasfeNbHOro 3ajaHna Gacok y YepBAYHOro Kosieca u
0TPaboTKM CUTyaLMKN BbIXOAA Bblpe3a YEPBAYHOrO KONeca Ha COCeAHME CTyMeHN.

— TosaBmnacb BO3MOXHOCTb MOCTPOEHMA BBIHOCHOTO 31eMeHTa € Npoduiem yepBska
ZA. TocTpoeHve BbIMOAHAETCA 414 ABYX BapPMaHTOB CEYEHWNIN: OCEBOE U
HOpMabHoe.

— YcoBepLUEHCTBOBAHO MOCTPOEHME KOHNYECKMX LecTepeH: 406aBneHO CKpyraeHme
B CTyMeHbke nepexoa Ha LIUAVHAPUYECKYHO CTyMeHb Ha 0BPaTHOM KOHyCe U
dacka Ha CTyneHbke nepexosa, a Takxke BO3MOXHOCTb 3aZaHNA BENNYKHBI Cpe3a
3ybbeB Ha BHYTpeHHEM TopLie 1 6a30BOW NOBEPXHOCTM (6a30Basd NOBEPXHOCTb
npv BbIObOpe BblAenAeTca LuBeTom). [1py N3rotoBaeHum LectepHn Ha3oBas
MOBEPXHOCTb HEOOXOAMMA A4 YCTAaHOBKM 3arOTOBKM Ha Onpaske 3yHOope3HOoro
CTaHKa W ANs OTCYeTa HanaAku YCTaHOBKM 3yOOpe3HOoM roNoBky, a Npu cbopke
6a3oBan MOBEPXHOCTb CAYXMNT HA301 AN PeryIMpOBKM 3aLlenieHums.

- PeanunsoBaH PyHKLMOHaN NOCTPOEHWA BbIXOAa 3yDOPE3HOro MHCTPYMEHTa (dpe3)
Ha Bas-LLECTEPHAX ANA LMANHAPUYECKMX 3yDuaTbix nepeaad. [JJaHHOe NoCTpoeHme
AOCTYMHO TakXe B MOAENN.

- KaHaBka noA BbIXOA WANPOBaNLHOTO Kpyra Tenepb MOXEeT ObiTb MPOM3BOIBHOM
WrpwuHbl (310 gonyckaet FOCT 8820-69).

- Togasunacb BO3MOXHOCTb M3MeHeHMA GopmaTta AncTa Yeptexa HenocpeacTBEHHO
13 MeHIo NpunoxeHunsa Basel u MexaHu4eckue nepeda4u 2D.

3. PacueTbl MexaHMyeckunx nepesau

PaclwmpeH BbIbop TMNOB 3yHOPE3HOr0 MHCTPYMEHTA NpW pacyeTe LUANHAPNYECKMNX
LecTepeH (B pa3HbIX TMMax pacyeToB): YepBAYHaa Gpesa, on04K, AMckoBasa dpesa,
nanbLeBas dpesa, 3ybopesHas rpeberka, Yry. JaHHbie 06 MHCTPyMEHTE MOTYT ObITh
BbIOpaHbl 13 Ha3bl NAM BBEAEHbI BPYUHYHO AN HECTaHAAPTHbIX MapaMeTpoB nepesau.
STa nHdopMauMs 3aTeM UCNONb3YETCA MPU MOCTPOEHUM BbIXOA0B 3yHOPE3HOro
MHCTPYMEHTa B reOMeTpUM AeTaneit npu obpaboTke.

O6opyaoBaHue: CBapHble coeAVHEHUSA

1. [JobasneHa koMaHaa KOHCMpyKmuUegHsle 31eMeHMbI C8APHbIX WE08 AN CO3aHWNA
M300paxeHU CTaHAAPTHbBIX KOHCTPYKTUBHBIX 3/1EMEHTOB LLUBOB CBAPHbIX COEANHEHWI
B rpaduueckmx JOKyMEHTax 1 3ckmn3ax TpexmepHbix mogener KOMIMAC-3D.
OCHOBHOW QYHKLIMOHaN KOMaHAb!:
— KOHCTPYKTVBHbIE 31€MEHTbI LLIBOB CBAPHbIX COEAMHEHMIA CO34at0TCA COTNacHO
CNefyroLnM CTanAapTaMm:
- [OCT 5264-80 PyuHasa ayrosas capka. CoeanHeHusa cBapHble. OCHOBHbIE TUMbI,
KOHCTPYKTVBHbIE 3N1EMEHTbI U pa3mepbl
- [OCT 8713-79 Capka noa datocom. CoeanHeHns cBapHble. OCHOBHbIE TUMbI,
KOHCTPYKTVBHbIE 3/1EMEHTbI U pa3mepbl
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- [OCT 14771-76 [yrosasa cBapka B 3alLMTHOM raze. CoeAMHEHNA CBapHbIe.
OCHOBHbIE TUMbl, KOHCTPYKTMBHbIE 3/1IEMEHTbI U Pa3Mepbl

- [OCT 14806-80 [lyroBas cBapka antOMUHNA U aAFOMUHNEBbLIX CMJ1aBOB B
NHepTHbIX raszax. CoeanHeHma ceapHble. OCHOBHbIE TUMbl, KOHCTPYKTUBHbIE
3NIEMEHTbI U pa3mepbl

— Co3zaHne KOHCTPYKTMBHOIO 31EMEHTA LLBa W Pa3Aeku KPOMOK AeTaneu.
- YnpaBieHue co3gaHeM KOHCTPYKTUBHOIO 3/1eMEeHTa LUBaA.
— OtobpaxeHne pa3MepoB, B TOM UMCE C HYIEBbIM 3HAUEHNEM.
— 3epKasibHOe OTpaXeHne KOHCTPYKTMBHOIO 31eMeHTa LUBa.
— Bbibop 6a30B0OM TOUKM BCTaBKM MPW CO3A4aHNN KOHCTPYKTMBHOIO 3/1€MeHTa LUBA.
- YnpaBneHue CO3aaHVeM KOHCTPYKTMBHOMO 31IEMEHTa Pa3jenknm KpOMOK AeTanen.
— OTobpaxeHne OTAE/bHbIX AeTanen KOHCTPYKTUBHOMO 31eMEHTa.
— OtobpaxeHne KPOMOK AeTanen KOHCTPYKTUBHOTO 31eMeHTa.
— OTobpaxeHne LTPUXOBKN AeTanen KOHCTPYKTUBHOMO 31eMeHTa.
— OtobpaxeHne pa3MepoB, B TOM YMCE C HYNIEBbIM 3HAUYEHNEM.
— 3epkasbHOE OTPaXeHne KOHCTPYKTUBHOTO 31eMEHTa pPa3Aesikv KPOMOK AeTanen.

— Bbibop 6a30BoOW TOUKM BCTaBKM MPW CO34aHMM KOHCTPYKTUBHOTO 3/1eMEHTa
pa3aenkun KPOMOK AeTanen.

- 3asaHue pa3mMepoB B COOTBETCTBMM CO CTaHAAPTaMU Ha KOHCTPYKTUBHbIE
3/1EMEHTbI LLIBOB.

- ®OopMMpOBaHME CBOMCTB KOHCTPYKTMBHOIO 3N1EMEHTA LLIBA ANA UCMONb30BaHMA B
oTyeTax.

— Co3paHne KOHCTPYKTMBHOTO 3/1IEMEHTa Pasjenky KPOMOK AeTanen B 3CKunse
TPEXMEPHON MOAENN C aBTOMATUUYECKMM HANIOXEHNEM CBA3EW U OrPaHUYEHW.

- PepakTMpoBaHWe napamMeTpoB KOHCTPYKTUBHOTO 31EMEHTA.
- PepakTvpoBaHme pa3mMepoB KOHCTPYKTUBHOTO 3EMEHTA.

2. TosBunnacb BO3MOXHOCTb CO3/aBaTb YC/108HOe 0603Ha4eHuUe C8apHO20 Wed B MOLENN.
Co3saHHOe ycnoBHOe 0603HaUYeHme CBapHOro LBa MOXET ObiTb MepesaHo B UepTex.
Takxe B UepTexx MOXeT bbITb NepeaHa ANMHa CBApPHOTO LUBA.

[locTynHbl cnesyrolime Cnocobbl CO34aHNA YCIOBHOTO 0603HaUEHNS B MOAENN:

- [lo epaHamM — noouyepesHO YKa3blBarOTCA rPaHM NEPBOro U BTOPOro 0bbekTa A1
MOCTPOEHUS MeXAY HUMU CBapHOTO LLIBa;

- [lo pebpam — LLOB CTPOUTCS MO YKa3aHHbIM B MOAen pebpawm;

- [lo moykam — B yKa3aHHOVI TOUKe rpaHn Cco3gaeTca yCioBHOe 0b03HaueHne
KOHTAKTHOM CBapkKwu.

O603HayeHme CBapHOro LB, TaK Xe Kak 1 npu paboTe B yepTexe, 3a4aeTcsa B
Ananore napameTpoB WBea. JocTynHbl cieayroLme TUbl WBOB:

- CmaHOapmHsIl wos;
- HecmaHdapmHeili wos.
3. WcnpaBneHbl HavAeHHble OLIMOKN.
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MexaHuka: MNpy>KuHbI

1. [obaBneHa BO3MOXHOCTb MOCTPOEHMA NEBbIX MPY>XXMH B cootBeTcTBUM € . 2.1 TOCT
2.401-68 EamHan cncteMa KOHCTPYKTOPCKOM AOKYMEHTaLun. [TpaBuaa BbINOAHEHNS
yepTexeun NPyXuH.

2. [lobaBneH pacyeT CMIOBbIX XapaKTEPUCTUK MO reOMEeTPUYECKMM napaMeTpam As
NPY>XUH KpyYeHWs.

3. Tenepb B uepTexe NPYXXMHbI A8 KaXA0W ee NPOeKLUnn Co34aeTcsd COOCTBEHHbI BUA.
Ha3BaHwne Buaa 3aaaetca B cootsetctBum ¢ n. 5.1 FTOCT 2.305-2008 EanHas cnctema
KOHCTPYKTOPCKOW AOKYMEHTaumn. M3o0bpaxeHna — BUAbI, Pa3pesbl, CeYeHns.

4. B rpade «Macwrtab» OCHOBHOW HaAMUCK YepTexa NPY>XXMHbI Tenepb CO34aeTcs
CCblKa Ha MacluTab rnaBHOro BUAA.

5. B npyxuHax cxatua, pacTaxeHNs, KPyYeHNs, KOHUYECKNX NPY>XKMHAX U3MEHWCA
cnocob onpeaeneHvsa rpaHUYHOrO YCA0BUS AN AOMYCKaeMOro KacateabHOro
HanpsaxeHua [T]. Tenepb Npu pacyete AOMNYCKaeMOro KacateNbHOro HanpsaxeHna [T,
KOrza OHO 3aBUCUT OT Ry, (BpeMeHHOoe COnpOTUBEHNE Pa3pbIBY), 3HaYeHne Ry,
NpVHUMaeTca paBHbIM Ry max, a paHee NPUHNUMAaNoCb pPaBHbIM Ry cpedH.

6. B npoBepoyHOM pacuyeTte Npy>XMH AobaBAeHa BO3MOXHOCTb MOCTPOEHUS MPYXKUHbI
AN5 CAyyas, Korda npykunHa He NpoxoamnT No NpoyHocTu. Mpu 3ToM Ha dopme
Pe3ynemamel pacdema B none Cmamyc pac4ema nosBASETCA NpeaynpexaeHue.

7. W3meHnnca cnocob 3asanHus ANMHbI 3aLiena Npy>XXMHbl KPyYeHUS: pacnofioXeHme
pa3MepHbIX IMHWIA B OKHe 3aZlaHns MapaMeTpOB 3aLenoB CTano aHanorMyHo
PACMONOXEHNIO Pa3MeEpPHbIX IMHUI B YepTexe.

O6opyaoBaHue: Pa3BepTku
1. TlosBMNacb BO3MOXHOCTb 3KCMOPTa AaHHbIX B GopmMaT Ans cTaHKoB ¢ YIY.

2. [loaBuaacb BO3MOXHOCTb aBTOMaTUUeCKoro oTkaroueHuns ombamotekm ot KOMIMAC-
3D npw ero 3akpbITnn.

3. WcnpaBneHbl HalaeHHble OLMOKN.

MexaHuka: AHMMauua

1. MNosBKMnack BO3MOXHOCTb COXpaHeHWs MOCAEL0BaTEbHbIX PaCTPOBbIX M30OPaxXeHW
MONOXEHNA MexaHM3Ma (KMHOrpamMMbl) B MpOLLecce BbIMOAHEHWA.

2. WcnpaBneHbl HalAeHHble OWNOKMN.

Otnanumnsa sepcum 16.1 ot Bepcum 16

Banbl 1 mexaHnueckne nepegayn

1. VI3MeHeH anroputm pacyeTa yrnoB Hak/loHa 3yObeB B BUHTOBOM 3BOJIbBEHTHOM
3ybuaToit nepesaue.

2. BBeaeHO fonoONHWTENBHOE MOCTPOEHME AN KOHUYECKOW Mepesaun C KPyroBbIMM
3yObAMN — N3MepUTENBHOE CEYEHME.
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3. B pacuet koHMueckol nepesaum C KpyroBbiMM 3yObAMWN BBEAEH pacyeT yraa HakioHa
3ybbeB A9 pasAnanbHO-CAMPaIbHbIX KOMeC.
4. TlonHocTbro NepepaboTaH MOAY/Ib pacyeTa 3ybuyaTo-peMeHHON nepesavm:

- AkTyanusmpoBaHa MeToAMKa pacyeTa nepesay U NPOEKTUPOBAHNS LLKNBOB.
AKUEHT cAienaH Ha peLlleHnm 3aZaum KOHCTPYKTOPCKOrO MPOeKTMPOBaHUA — OT
MEXLLeHTPOBOro PacCTofHWA Nepesaumn 1 uncna 3yboes LWKMBOB K MoAbopy
pPEMHS.

- Bbibop 3ybuatoro pemHs MoxeT bbITb ocyllectsaeH kak no OCT 38 05114-76, Tak
n no katanory dupmel Optibelt (FTepmanuns; www.optibelt.com). JoctynHo 10 Tvnos
pemMHer (M3 XN0ponpeHa 1 NOANYpPeTaHa, Pa3HOM MPOYHOCTU 1 Pa3HOW reOMeTPUN
— C TpaneLenaanbHbIM 1 NOAYKPYTAbIM Mpoduaem).

— 3asaHue uncna 3ybbeB PEMHA B reOMETPUYECKOM pacyeTe MOXET OCYLLEeCTBAATLCA
Kak nyTem Bbl6Opa MO HOpMATUBHOMY AOKyMeHTY (katanor Optibelt nan OCT), Tak
M NyTem BBOJA NPOW3BO/IbHOIO («MOA3aKa3HOro») 3Ha4YeHMA C COXPaHEHNEM B
MONb30BaTeNbCKOW 6aze AaHHbIX.

- [lo6aBneHbl MPOYHOCTHOW MPOBEPOYHbIN 1N MPOEKTHbIN PacyeThbl.

- VIicxoaHbIMM AaHHBIMY A1A MPOEKTHOTO pacyeTa ABAAKOTCA: 3HaYeHme TpebyeMom
MOLLHOCTW, YacToTa BpaLLeHMA MaNoro WKNBa, MpeABapUTeNbHble 3HaYEHMUA
MEXLIEHTPOBOrO PacCTOAHNA N NepesaTo4HOro Yncna, koadduumeHT
AMHAMUYHOCTM Harpyskn n HOPMaTUBHbIN MCTOYHMK nogbopa pemHert: OCT 38
05114—76 nan Katanor Optibelt.

- [pw BbINOAHEHNN NPOEKTHOTO pacyeTa MMEETCS BO3MOXHOCTb OrpaHNyYeHNs
obnacTv nouncka, a Takxe BbIbop cnocoba GopMUpPOBaHMA CMMCKA ONTUMabHbIX
nepejay:

— 06K CNnCoK Ans Bcex npoduaen, utTobbl MOXHO ObII0 HalTK Hanbonee
OMNTUMaNbHbIA BapUaHT,

— MBO CNMCOK ONTUMaNbHBIX Nepesay AnA Kaxaoro npoduas, 4Tobbl MOXHO
6b110 BbIMONHWUTL CPAaBHEHME NMepesay C pasHbiMU NPodUAAMU.

— Pe3ynbTaToM Nouncka ABNSETCH Pa3BePHYThIN CMNCOK Nepesay C pacyeTHbIMM
XapakTepucTnkamm (reomeTpuyeckre napameTpsbl, ZOMyckaemas MOLLHOCTb U
obbem, 3aHMMaeMbln nepegadent). CMMCOK MOXET ObITb COXpaHeH B BMAe OT4eTa.

- [pw BbINOAHEHNN NPOYHOCTHOTO MPOBEPOUYHOIO N MPOEKTHOIO PacYeToB A
pemMHel, BblbpaHHbIx 13 katanoros Optibelt, ncnonb3yroTca AaHHbIE U METOAMKMY,
N3N0XeHHbIe B MaTepuanax dupmbl Optibelt.

MexaHuka: MNpy>XuHbI

1. [Ana NpyXuH cKatmsa 1 pacTaxeHns fobaBneH NpOBEPOYHbIN pacyeT no
reoMeTPUYECKMM NMapameTpam.

2. B npoBepoYyHOM pacyeTe No CUIOBLIM XapakTePUCTUKAM MPYXMH CKaTUA U
pacTsaxeHua fobaBaeH KOHTPOIb BBOAMMbIX MONb30BaTenem cun: Fy < F, < Fs.

3. VicnpaBneHbl OWMOKM KOPPEKTUPOBKM AaHHbIX MOC/AE pacyeTa.
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O6opyaoBaHue: MeTanno0KOHCTPYKLMN

1. [JobasneHa komaHaa CneyuaneHas pa3denkd, npefHasHayeHHasa ANa BbINOAHEHMNA
pasaenku Aetanem, NPUMbIKAFOLLMX K CTalbHbIM ropavekataHbim yroakam no FOCT
8509-93 n FOCT 8510-86, aByTaBposbiM Hankam no FOCT 8239-89 m weennepam no
FOCT 8240-97. Pa3aenka BbIMOAHAETCA B COOTBETCTBMM C TPebOBaHMAMM K NpodUAaM
AeTanen, NPUMbIKaIOLWMX K MPOKaTHbIM MPOPUAAM B CBAPHbIX KOHCTPYKLMAX.

K npoduasm KOHCTPYKLIMM Tenepb BO3MOXHO NpUMeHeHMEe KOMaHAbl @Packa.

Ecam B kOMaHZax, rae ncnonb3yeTcs MexaHun3m Mo3nLMOHMPYHOLLMX TOYEK, HaxaTb U
yAepP>X1BaTb kKnasuy </Ipobes>, 7o Mo3nLUUOHMPYOLLME TOUKM BbIBPAHHOTO
06beKTa OCTatOTCA aKTUBHBIMU axe B C/lydae, Korja Kypcop NnepexoauT Ha Apyrow
0b6BEKT.

4. B komaHze Cmeoikosas pasdesika peann3oBaHO aBTOMaTMyeckoe AOoTArMBaHne
pesakTnpyemMoro npoduna 4o dpopmoobpasyroulero. Takxe B kayecTse
peaakTnpyemMoro obvekTa Npu paboTe C 3TOM KOMaHAO0W Tenepb MOTyT ObITb BbiOPaHb
MnactnHbl 1 Pebpa xecTkocTu.

N3meHeHne komnaekTa NOoCTaBKuU
B KOMMNeKT NoCTaBKM BKAKOUEHO npunoxenve Limamner 3D.

MpunoxeHne NO3BONAET BbIMONHATL NPOEKTUPOBAHNE Pa3AennTesbHbIX LLITaMMoB (C

XECTKMM CbEMHWKOM, C BEPXHUM MPUXMMOM, COBMELLEHHOTO AENCTBUSA), LUTAMMOB

NOCNeA0BaTENbHOIO AENCTBNA C COBMELLEHNEM ONepaLnii — Kak pasfennTenbHbIX,

Tak 1 GOPMOOOPa3yroLLMX, TMOOUHBIX LUTAMMOB.

OCHOBHbIE QYHKLIUK MPUTOXKEHUA:

- Pa3BopaunBaHve NCXOAHOW AeTanu B 3aroTOBKY (pa3BepTky) 1 CO3jaHue Laros
TpaHchoOpMaLmm AeTanb—3aroToBKa.

- [poektnpoBaHmne nonocsbl. Ana obecneyeHns BbICOKOWN NPON3BOAUTENBHOCTU U
3KOHOMWM MaTeprana NPUIOXKeHNe aBToMaTnyeck ChopmmnpyeT oNnTUManbHbIN
packpor — pabouyto 30Hy LWTamna.

- [lpoekTnpoBaHme NyaHCOHOB. 3a/aeTca LWaroBoe pa3MeLleHne 1 KOHGUrypaumsa
pasfennTenbHbiX 1 GopMoobpasyroLLMX MyaHCOHOB.

- [poektnpoBaHue naketa wramna. LleHTp fgaBnerHua wramna onpesenserca
aBTOMaTNYeCKn. B 3aBMCMMOCTM OT MapKu 1 TOALWMHBLI MaTepuana GopmMupyerca
3330p MeXJy NMyaHCOHOM M MaTpuLen. YTOUHAKOTCA KOHUTypaLma 1 NOAOXKeHMe
nyaHCOHOB. lNpecc BbIOMpPaeTcs Ha OCHOBE €ro XapakTepucTuk 1 rabapmTos
WwTamna m3 cnmcka obopyaoBaHna, Hanbonee 4acto NCNOTb3yeMOro Ha
npeAnpuATUAX.

- ABTOMaTMyeckoe popmmpoBaHne cooteeTcTayrolero ECK/Z komnnekra
LOKYMEHTaLMK, HeOHBXOAMMOW AN BbiMycka LUTamna (TPEXMEPHBIX MOAENeN,
cOOPOUHBIX YepTexen, cneundrKaLmi, 4eTaampoBoK).

B coctaB npunoxeHusa BXOAAT:

- baza gaHHbIx NnpeccoBoro obopyaoBaHuns,

- basza 3HaHW KOHCTPYKLMI LWTaMMOB,

- Bubavotekn napameTpuyeckmit Mogenen n YepTexer 31eMeHTOB LUTaMMOB.
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[ns pabotbl ¢ npunoxenuem LLitamnbl 3D TpebyeTca oTAeNbHO OniauMBaeMas AULIEH3US.

Omuau4yus eepcuu 16 om sepcuu 15.2

Banbl 1 mexaHnueckne nepeagaumn
1. PaclwmpeH nepeyeHb nepesaud, AN KOTOPbIX BbIMOAHAOTCA PacyeThl.

2. PeannsoBaH reomeTpuueckunin pacyeT 3ybuaTton rayxon MmydTbl (B OTANYUME OT
COeAVHNTENIbHOW He AOMyCcKaeT MepekoCcoB MexXay COeAnHAEMbIMY Banamm).
daKTMyUeckm 3TO LWECTePHSA C BHELLUHVMMM 3yObAMKM 1 KONeCo (060MMa) C BHYTPEHHMMM
3ybbAMY, NPUYEM YMCNO 3yObeB OAMHAKOBO.

PeannsoBaHO TakxXe NOCTpOeHMe rpadunyeckoro n3obpaxeHnsa 3ybuaTton rayxon
MydTbl, CO34aHMe TabavLbl ee MapaMeTPOB, BbIHOCHBIX 31EMEHTOB U reHepaL/ms
TpexXMepHON MOAENN.

3. [Ana umanHapuyeckmx 3ybuaTbix nepesayd BHELIHero 3aLenieHna peanv3oBaH
MPOEKTHbIN pacyeT. Ecamn paHee cHayana BbIMOAHANCA TEOMETPUYECKMIA pacyeT, a
3aTeM MPOBEPOYHbIE pacyeTbl Ha MPOYHOCTb W AOATOBEYHOCTb, TO TEMepb C
MOMOLLbHO MPUAOXKEHUA MOXHO peLLnTb 0bpaTHYHO 3a4avy — noaobpaTb NapameTpbl
3ybuaTon nepeaaun B 3aBMCMMOCTM OT YCA0BUI ee paboTbl. [1pn 3TOM, B OTAMUMeE OT
CTaHAAPTHOTO «CTYAEHYECKOro» KypCOBOroO MPOoekTa, NpeaiaraeMoro kypcom «/etanm
MaLUWH», METOLOM AMCKPETHOIO MOMCKa OCYLLLECTBAAETCA NOAOOP ONTUMaNbHbIX
BapVaHTOB MapamMeTpoOB nepesayn, 0becneumBaroLLmMX NPOYHOCTb U MAAHUPYEMbIN
pecypc paboTbl Npu 3aJaHHOM LIMKAOrPaMMe Harpy>KeHus, NCMOoNb3yeMblx
MaTepuanax u reoOMeTpUYECKMX OrpaHnYEHMSX.

MpoeKTHbIN pacyeT BO3MOXEH Kak Mo 3aJaHHOMY MeXOCEBOMY PACCTOSHMIO U
nepesaToYHOMY OTHOLLEHWIO, TaK ¥ No Bonee cBOGOAHOMY YCIOBUKO — MO YnCNaM
3ybbeB nepezaun. Mpun 3TOM MOXHO NOZOOPaTh BapMaHT nepesaun ¢
MWUHMMaNbHbIMK rabaputamu.

B pe3ynbTtaTe pacyeta byaeT npeanoxeHo Ao 15 BapmaHToOB nepegaun. Ans kaxaoro
M3 HUX MOXHO MPOCMOTPETL pe3y/bTaTbl pacyeToB. CnesyeT OTMETUTb, UTO
KO3bOULMEHTbI CMELLEHMA LWeCTEPHM W Koleca Cpasy NoAbMparoTCa ONTUMaabHbIMM
MO COBOKYMHOCTN KPUTEPUEB MPOYHOCTM N M3HOCOCTOMKOCTH, C COBArOAEHMEM BCEX
reoMeTpuyeckmx orpaHnyeHn (mapameTpoB KayecTBa 3aLenneHuns).
4. [lpoBeaeHbl paboTbl MO peanu3aLmm reHepaLmm BeHLOB 3ybuaTbix KOnec B
TPEXMepPHbIX MOAENAX C YHETOM LOMYCKOB.
Takke npw BU3yanm3aummn 3auenieHna npefocTaBieHa BO3MOXHOCTb MPOCMOTPa
CreHMPOBaHHbIX BEHLLOB MO BbIOOPY OAHOrO M3 TMMOB reHepaLmmn C BO3IMOXHOCTbHO
[OBOpPOTa 3ybuaTbix BEHLOB 10 X KOHTaKTa, a TakXe JaHa BO3MOXHOCTb «PyYHOro —
KNaBMaTypHOro» BpaLleHna 3aLenieHns.
5. Yeprexu n mogenu:
— PeannsoBaHo noctpoeHne chepmyeckon KaHaBKM Ha BHELLUHEM U BHYTPEHHEM
KOHTypax.
- PeannsoBaHO NOCTpOEHME 3aBUCMMOM OT MOALUMMAHMKAE KaHaBKW MNOZ CTOMOPHOE
KOJIbLIO Ha BHELLUHEM KOHTYpE.
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- [lopaboTaHO NOCTPOEHME KOHUYECKMX LLeCTePEH: CTyMNeHbka nepexosa Ha
LUMAVHAPUYECKYHO CTYMEHb Ha OBPaTHOM KOHYCe M CKPYTeHMe Ha MOAHYTPEHMN.

- [lopaboTaHO NOCTPOEHME NbICOK: TeNepPb MOXHO CO3/aBaTb FOPU30HTa/IbHbIE W
BEPTUKANbHbIE NIbICKK, @ TakXKe JIbICKM TUMNa «KBaApaT Moz PyKoATKy» (B TOM uncie
NOBEPHYTLIE).

- [opaboTaHo noctpoeHuve ctyneHn tvna «KBagpat»: 4o6aBneHa BO3MOXHOCTb
co3asHnA $acok.

- [lopaboTaH AManor NOCTPOEHUA LLEHTPOBbIX OTBEPCTUN.
6. [ns 3ybyaTo-peMeHHOM nepejayn peaansoBaHo cnesyrollee:

— [lonHocTbto NepepaboTaH reOMeTPUYECKNA pacyeT. AKLEHT CAeNaH Ha peLleHne
3a4a4M NPOEKTUPOBAHMA MPU KOHCTPYKTOPCKOM MOAXOAE: OT MEXOCEBOTO
PaCcCTOAHMA Nepesayn 1 umcna 3ybbeB LLIKMBOB K MOAOOPY peEMHS.

- Bbibop 3ybuatoro pemHsa Bo3moxeH kak no OCT 38 05114-76, Tak 1 nNo katanory
dupmbl Optibelt (FTepmaHua) www.optibelt.com. JoctynHo 10 TMNOB pemHen (13
XJIOPONpPeHa 1 NoAnypeTaHa, Pa3HON NPOYHOCTU M PAa3HOW reoMeTpum — C
TpaneuenaanbHbIM WU NONYKPYTAbIM MPOdUaeEm).

- PeannsoBaHO nocTpoeHne rpaduryecknx n3obpaxeHnin 1 MOAeNen LLKMBOB ANS
BCEX TMMOB peMHel. [ocTpoeHe LKMBOB MOXET ObiTb BbIMOAHEHO Kak C
paccumTaHHbIMK pebopaamu, Tak 1 H6e3 HKX.

7. |_|pl/l MOCTPOEHNN BHELUHNX N BHYTPEHHNX HECTAHAAPTHbBLIX 3BOJIbBEHTHbIX LUJINLIEB oe3

NPOTOTMMNA MOXET ObITb BbIMONHEH pacyeT ux napameTpos no metoamke MOCT 6033—
80.

MexaHuka: Npy>KuHbI
1. [lobaBneHa BO3MOXHOCTb MOCTPOEHNA NPYXUH 6e3 NpoBeaeHNs pacyeTa.

2. [epepabotaH cnocob pesakTMpoBaHMA NapaMeTPOB MPYXKMH NOCe pacyeTa (BKaaaka
ZlonoiHUMenbHo B OKHe pe3ynbTaToB pacyeTa). [poLecc KoppPekTUPOBKM
pe3y/bTaToB pacyeTa Tenepb MOXHO KOHTPONMPOBATh BM3YyanbHO: M3MEHSAS OAMH
napameTp, Nob30BaTeNb BUAWT, Kak M3MEHSAFOTCS 3aBUCKMble NMapaMeTpbl, YTO
NO3BONAET BbICTPO HANTK ONTUMANbHOE PELLEHME.

3. [ndA Tapenbyatbix NPy>XuH jobaBneHa AnarpaMmma, C MOMOLLbH KOTOPOW MOXHO
onpeaennTb NPOMEXYTOYHOE NONOXEHWNE MPYXKMHBbI.

O6opyaoBaHue: CBapHble coeaHEHUSA

1. [obasneHa koMaHza TexHu4eckue mpeboeaHus Ans GOPMUPOBAHNA TEKCTA
0603HaYEHNI CBAPHBIX LBOB B TEXHNUYECKUX TpebOoBaHMAX UepTexa 6e3 co3aaHus
rpadunueckoro 0603HaueHNs CBAPHOTO LWBA B YEPTEXE.

2. B pa3agen PeGakmop dobaeseHa komaHza Pedakmop ceolicme. KomaHza Bbi3biBaeT
OokHO Pedakmop csoticma cuctembl KOMIAC-3D and pefaktmpoBaHWs AaHHbIX
TabamLbl LWBOB B CTONOLAX (CBONCTBAX) C PYyYHbIM BBOAOM.

3. B KOHTEKCTHble MeHHO NapamMeTPOB B AManorax BBOAA TeKCTa 0603HauYeHUM CBapHOro
LWBa A0bOaBAEHbl KOMaHAbI:
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- Pedakmupoeame CNUCOK — OTKPbIBAET CMMCOK NMapaMeTPOB B TEKCTOBOM
pesakTope ANA PefakTMPOBaHuMA.

- Ob6HO8UMb CNUCOK — OBHOBASET CMMCOK M3 dalna Nocne ero peAakTMpPOBaHKS.

4.  cnpaBneHbl HaMAEHHbIE OLMOKM.

O6opyaoBaHue: MeTannoKoHCTPYKLUN

Mpunoxerne ObopydosaHue: MemannokoHCMpyKyuU NOAHOCTbIO NepepaboTaHo.
3MeHeH MexaHW3M co3AaHna npodunein MeTanNoKOHCTPYKLMN: Tenepb Npoduan
KOHCTPYKLMW CO3AatoTCs B BUAE Ten moaenw. bnarogaps stomy [lepeBo noctpoeHus
cTano 6onee KOMNakTHbIM 1 NPOCcTbiM. OBbeKTbI 1 OnepaLLn B Hem 0TobpaxatroTcs
cnewumanbHbIMKU 3Haukamu. B HOBOW BEpCUM NMPUIOXKEHMS yKe HET HEOOXOAMMOCTH B
CO3zaHnn WabaoHOB Npoduaen, UTo 3HaUUTENBHO YNPOLLAET 1 yckopseT paboTy.
CopTtameHT npoduaa MOXeT BblibnpaTbCs M3 HOBOro Kamasoaa npoguseli, BXOAALLETO
B COCTaB NpuaoxeHus, ninbo n3 CnpasoyHnka Matepuansl 1 CopTaMeHTbI.

BHuMaHue! MNpeapbiayLian Bepcnsa NpuaoxXeHna BXOAMUT B KOMMIEKT MOCTaBKM NOJ,
NpeXHUM Ha3BaHvem MemasinokoHcmpykyuu 3D. Ee pekomeHayeTca ncnonb3osatb
TONBKO A8 NOALEPXKM MOAENEN METANNOKOHCTPYKLUMIA, BbINOAHEHHbIX B KOMIMAC-
3D Bepcun 15.2 n bonee paHHMX.

B HoBoM npunoxeHnn ObopydosaHue: MemasnokoHCmMpyKyuu LOCTYNHbI CieaytoLme
CNocobbl NOCTPOeHMA Npodunen:

= MO TOYKE W HaMpPaBAEHWIO C 3aZlaHMEM AVHbI NPOdUAS;

- MO ABYM TOUKawm;

— HenpepbIBHbIA NPOdUIb MO Lienoyke rajKo CONPAXEHHbIX HaNPaBAAOLLMX;

— HEecKobKO Npoduaen no BbIOpaHHbIM HaNPaBAAHOLLMM.

Peann3oBaHbl OCHOBHbIE BUAbI PeAaKTMPOBaHNA NPOdUNEN: MIMEHEHWE A/IVHBI,
CeyeHwme NAOCKOCTAMM, YIIOBbIE N CTbIKOBbIE PA3AeKU.

KomaHabl liacmuHa vi Pebpo xecmkocmu no3BONAKOT CO34aBaTb 31EMEHTbI A1
YCUNEHWNS KOHCTPYKLMM; K 3TUM 31€MEHTaM MOTyT NMPUMEHATLCA CrelmanbHble
onepauumn pegaktnposanua @acka v lNas.

Komanaa fpynna omeepcmuli NO3BONAET 3a OAHY OnepaLuto NoayynTb
napamMeTpUYeckyro rpynmny oTBepCTUiA AN AaNbHENLLEro NO3ULIMOHUPOBAHMSA B HNX
KpeneXHbIx AeTanein. BaxxHon 0cobeHHOCTbIO KOMaHAbl ABASETCA BO3MOXHOCTb
06paboTkn NakeTa AeTanen, T.e. rpynna OTBEPCTUI MOXET ObiTb BbIMONHEHA Kak B
OZIHOM, TaK 1 Cpa3y B HECKObKMX, eXaLLMX Apyr Ha Apyre, AeTanax.

Komanaa Konupogame @ moyku CnyxuvT Ans KONMpOBaHUA OAHW IMB0 HECKONbKMX
AeTanen B ykazaHHble MO3nLMN.

PeannsoBaHa BO3MOXHOCTb MOCTPOEHNA pebep XecTkocTn Ang Tpyo.
MpoLiecc NpoekTMpoBaHua cTan bonee rmbKUM 1 MHTEPaKTMBHbIM. Hanpumep, B
KOMarzae racmuHa nepenT oT peaakTMpOBaHMA NapaMeTPOB NAACTUHbI K

M3MEHEHMHIO ee MOIOXEHNS MOXHO C MOMOLLIbIO CMELMANbHOTO NepektoyaTens,
oTobpaatoLLerocs pAAoM ¢ GaHTOMOM MAACTUHBI.

[na ynobcTBa NOCTPOEHNA N PefakTUPOBaHNSA METAANOKOHCTPYKLMM B MPUAOXKEHUM
peann3oBaH MexaHn3M XapakmepHbIX MmoYeK A yNpaBaeHUa ANMHON U YIAOM
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noBopoTa Npoduas. 3asaBaTb 3HaUEHWS NAPaMETPOB Tenepb MOXHO
HeNOCPeACTBEHHO B OKHE MOZEeNM.

Kpome Toro, nonyumn passutne MexaH1u3M NO3UYUOHUPYHOWUX mMoYek: Tenepb 3T
TOUKM MOXHO MCMONb30BaTh He TONbKO AS OpUeHTaumm Npoduas B NpoCTpaHCTBe
MOZENN, HO 1 AN1f MPUBA3KM O6BEKTOB APYT K APYTY.

[Ans OAHOTUMHbBIX 31EMEHTOB KOHCTPYKLMN B KOMaHAaxX NOCTPOEHMA NpeayCMOTpeHa
BO3MO>XHOCTb KOMMPOBAHWA CBOWCTB — «KUCTOUKa». C ee MOMOLLbH MOXHO,
HanpuMep, caenatb pa3mepbl 1 GopMy pebpa XeCTKOCTM TakUMU Xe Kak y ApYroro
pebpa.

Otnanumnsa sepcum 15.2 ot Bepcmu 15.1

Banbl 1 mexaHuuveckune nepepaumn
1. PaclwumpeH nepeyeHb nepesad, Mo KOTOPbLIM BbIMOAHAKOTCA PacyeTbI.

2. PeannsoBaH pacuet (reoMeTpryeckmii, MPOYHOCTHON N MPOEKTHBbIN) 3ybuaTom
COeAVHUTENBHOW MydTbI C MPAMBIMU 1 HOUKOOBPa3HbIMK 3yObAMU BTYKM C
NoCneAyroLLMM NOCTPOEHVEM YepTexa 1 MOAEV BEHLIOB BTYAKM M 06OMbI,
reHepauuen Tabanupbl NapameTpoB, MOCTPOEHMEM BbIHOCHBIX 31EMEHTOB — NPOdUIb
3ybbeB U T. 4.

PacuyeTbl NpoOM3BOAATCA COrNAacHO MeToAMKaM, pa3paboTtaHHbiM A.P. AnekcaHapOBbIM
1 H.b MNMonosunHkmnHoM no 3akasy komnaHun ACKOH 1 KonnektnBom nog
pykoBoAcTBoM 3.J1. Aipanetosa no 3aka3y [occtanaapta CCCP.

3. [Ans UMANHAPUYECKOW 3BONbBEHTHOM 3ybuyaTon nepesaudn BHELIHEro 3auenieHms
peann30BaHoO CaesyroLLlee:

- TocTtpoeHa MaTeMaTnyeckas Mozeb 3ybuaton nepesaym C CUCTEMOM
OrpaHNYEeHNA, NPUrOAHasA ANA UCMOAb30BaHNA B METOLAX ONTUMM3ALIMN.

- BbIinosHeHa NporpammHas peannsaums NOCTPOEHUA UHTEPAKTUBHOIO
H6N10KMpPYHOLLErO KOHTYPa.

- PeanunzoBaHa MeTOAVKa MHOTOKPUTEPUANbHOM ONTUMMU3aLMK 3ybuyaToro
3aLenieHns, No3BOAAKOLWAaA KOHCTPYKTOPY € Nr0bom kBanndukaumen 6uicTpo
peLwunTb 3a4a4y Nnoabopa ONTMManbHbIX 3HAYEHWUA KOIDDULIMEHTOB CMELLIEHNS,
NCXOAA U3 KpUTepreB GYHKLMOHMPOBAHMA NPOEKTUPYEMOW Nepesayn, Npu 3TOM
OZHOBPEMEHHO peLlas 3a/a4yn NOBbILIEHNS MPOYHOCTU U AOATOBEYHOCTH
3ybuaTbix Nepesay 6e3 n3IMeHeHMsa TEXHONOTUM MPON3BOACTBA.

— BBeseHbl HOBble NMHMK BAOKMPYHOLLETrO KOHTYpa: AMHUSA PaBHOMPOYHOCTU MO
n3rnby 3ybbeB BeAyLLErO N BEAOMOr0 KOAEC U IMHUSA MUHUMAbHBIX KOHTAKTHbIX
HanNpPAXeHWN.

4. B reomeTpuuyeckoM pacueTe nnaHeTapHoOW 3ybuaTton nepegaun [xenmca ¢
OZHOBEHLIOBbIMM CaTENNNTAMWN peann3oBaH GYHKLIMOHAN PacUeT-KOHTPOASA YCNOBUIM
COOCHOCTU, COBMPaeMOCTH 1 COCeACTBa CaTeNIMTOB Nepesayy, YTO 3HAUUTENbHO
ynpoLLaeT NoAbop reoMeTpuyeckmx napameTpoB nepesaum.

5. Obwme nHTepdencHble yayylleHms:
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- B pacuetax 3ybuatbix Nnepesay HavaTa peanmsauma 6onee MHPOPMaTUBHOM
BW3yasIbHOW AMArHOCTMKM XOZa pacyeTa.

- 3amMeHeHa 60o/bllas YacTb MKOHOK Ha KHOMKax OCHOBHOM GOpMbl NOCTPpOeHNns 2D-
Bana, a Takke BBeAeHa «[1aHenb ynpaBaeHuna CTyneHbro». [aHenb ynpaBaeHns
CTYNEeHbH COAEPXMUT KHOMKM BbI30Ba KOMaHZ, NpeAHa3HaYeHHbIX 419 ynpaBaeHus
CTYNEHbIO UM 31EMEHTOM, BblAENEHHbIM B AepeBe MOCTPOEHUA MOAENN.
AKTUBHOCTb TOW MAN MHOW KOMaHZbl 3aBUCUT OT BO3MOXHOCTW BbINOJHEHMA
aCCoOLMMPOBAHHOrO C Hell AeNCTBMA Ha AaHHOM 3Tane paboTbl. YacTb KHOMOK
naHean NpoaybaMpoBaHa KOMaHAaMM KOHTEKCTHOTO MEHHO BbIAENEHHOM CTyMNeHW.

6. [locTpoeHue yepTexen N Moaenem

- Peann3oBaHO NOCTPOEHME CErMEHTHBIX LUMOHOYHbIX Ma30B Ha KOHNYEeCKMX
MOBEPXHOCTAX.

- TMpu NOCTPOEHMIN 3BOIbBEHTHbIX LUMLIEB PeaNM30BaHa BO3IMOXHOCTL BbibOpa
TUMa KOHTPOAA: NO pa3Mepy, MO POANKAM WAU NO ANNHE OBLLEn HOPMaW.

— [1pn NOCTpOEHUM LWNLIEB Ha Bafly YUMTLIBAETCA BEPOATHOCTb BbIXOAa Gpe3bl B
0obe CTOPOHbI Ha Bany — C/y4al, KOrja Hayano WanLeB NpeABapsaeT yu4acToK Baia
C AVAMETPOM MeXAYy ANaMeTPOM BMNaAMH LWULEB Ha Bany M ANAaMETPOB BbICTYMOB
LUNLLEBOWN BTY/IKM.

- VI3mMeHeHOo nonoxeHne NPAMOBOOYHbIX WAWLEB Ha Baly U B OTBEPCTUM NPU
reHepaLmm C Lenbho YNpoLLeHns npoueaypbl COOPKM LUANLEBOrO Basvka U BTYIKM.

- [pw NnocTpoeHnn OAHOBEHLIOBOM 3BE30UKM LLEMHOW nepesayn no BapuaHTy «C
BypTrKom» f06aBNeHa BO3MOXHOCTb BBOZA AMaMeTpa Mo «bypTrkam»
(penakTMpoBaHMe PacYEeTHOIo 3HaYeHm),

- PeannsoBaHo nocTpoeHne NPOV3BOAbHOW KaHaBKN Ha BHYTPEHHEWN
LUAIMHAPUYECKOWN CTyMeHW, a Takke Ha BEHLE LIMAMHAPNYECKOW LIeCTePHN
BHELLUHEero 3aLenieHus.

- Peann3oBaHO NOCTpOEHME 1 reHepaLysa B MOAEAN MeCTa Ha Bany NoJ yCTaHOBKY
Kpyraon wanuesoin rankm (TOCT 11871-88) 1 MHOronanyaTom CTONOPHOW LWakibbl
(FOCT 11871-89). JaHHbIn NakeT ycTaHaBAMBAETCA Ha Bany A5 OCEBOTO
KpenieHuna NOALMMHUKOB UK APYruX AeTanen (3ybuatbix wecrtepeH n T. n.). MNpw
3TOM B C/lyyae yCTaHOBKM MakeTa nocie NOALWNNHMKa NPy NepecTpoeHnn (CMeHe
NOALUNMHMKE, U3MEHEHWUW AMAMETPa Basa) XBOCTOBUK Baaa M naket
aBTOMATUYECKN NepecTpamBatoTCA.

- [lobaBneHa BO3IMOXHOCTb MOCTPOEHMNA MUTUEBbIX SBOIbBEHTHbIX LLIMLIEB MO
ctanzapty ANSI B92.1-1996.

- [lobaBneHa BO3IMOXHOCTb BeAeHWA MOAb30BaTENLCKOW 6a3bl M3MEPUTEbHBIX
(HecTaHAaPTHbIX) LWAPWKOB U POANKOB.

MexaHuka: [Npy>KuHbI

1. TNepepaboTaHa MeTOAMKa pacyeTa KOHNYECKMX MPY>XWH B COOTBETCTBUM C METOAMKOWM,
n3noxeHHor C.[1. NMoHoMapeBbIM B kKHUre «PacyeT ynpyrnx 31eMeHTOB MaLlWH W
npubopOB».
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2. [obaBneHa BO3IMOXHOCTb AepopmMalLim TPEXMEPHOM MOAENN KOHUYECKOM NMPY>XUHbI
B cOOpKe, UTO MO3BOASET NPEACTaBUTL B COOPKE NPYXXMHY B pabouem nam
NPOMEXYTOYHOM COCTOAHUMN.

3. TocTpoeHue uepTexa KOHUYECKOM NPY>XXMHbI NepepaboTaHO B COOTBETCTBUM C
pekomeHzaumamm FOCT 2.401-68.

4. [1na KOHWYeCKuU Npy>XnH JobaBaeHa AMarpamma, € MOMOLLbIO KOTOPOW MOXKHO
onpeAennTb MPOMEXYTOYHOE MONOXEHWNE MPYXKUHBbI.

5. [na npyxuH cKatua 1 pacTaxkeHua, paccumTbiBaeMblx nNo Metoamke FOCT 13765-86, B
TexHuyeckne TpeboBaHma JobaBNeH BbIBOA HOMEPaA NO3ULMUN BUTKA W
cootsetcTBytOLWMIM [OCT.

6. [lobaBneHoO ykazaHve eanHUL, TBEPAOCTM B TEXHNUECKMX TPEOOBaHNAX YepTexXen

MPYXWH.

7. VcnpaBneHa ownbka 0603HaUEHNS eANHUL, U3IMEPEHNS MOMEHTOB CU B MPOEKTHOM

pacueTte NPyXuH KpyYeHns.

O6opyaoBaHue: PasBepTku

1. [obaBneHa BO3MOXHOCTb BBOAA MOJb30BATENBCKOIO KOIPPULMEHTA MONOKEHNA
HenTpanbHOro cnos B AvanasoHe 0,001...1.

2. Tenepb B AOKYMEHTbI, CO3aBaeMble 6UOANOTEKOW, 3aMMcbiBaeTCA MHPopmMaLma ob
snemMeHTe. B ganbHelemM OHa NCNOAb3yeTCa NPW PeAaKTUPOBaHNN 31eMeHTa b0
ANA NPOTOTMMNA HOBOTO MU34enuns.

3. NcnpaBneHbl HakAeHHble OWnbKM.

N3meHeHne KomnaekTa nocTaBku

B komnnekT nocTtaBku BkAoYeHa bubnnoteka ObopydosaHue: CaapHble coeduHeHus,
npeaHa3HaveHHas ana cosganms B rpadudeckinx KOMITAC-aokyMeHTax 0603HaueHnin
cBapHbIx WweoB (no NOCT 2.312-72 n ISO 2553:1992 (DIN 22553-1997)) n tabany,

CBAPHbIX LUBOB.
1. Komanaa Obo3Ha4eHue ceapHo20 wiea

- Co3aaHne 1 pefakTMpoBaHne 0bo3HaueHnn ceapHoro wea no NOCT 2.312-72 n
ISO 2553:1992 (DIN 22553-1997) B rpadmnyeckmx JOKYMEHTaX.

- [lobaBneHuve, yaaneHve n nameHeHne KOHGUrypaumm OTBETBAEHNI Npu
peAakTMpoBaHMM 0603HaUYeHVA MO ABOMHOMY LLENYKY MbILLW.

- YnpaBneHne aBTOMaTMUYECKMM CO34aHMeM O0DO3HaYeHNs Npu 3aaHnm BCex
napameTpoOB.

- OnepatrBHOE ynpaBaeHne BUAMMOCTbH B 0603HaYeHMM CTaHAAPTHOTO LWBa —
CTaHZapTa, cnocoba cBapku M BCero 0bo3HaueHuns, B 0603HaYeHUM
HeCTaHZaPTHOrO WBa — BCero obo3HaueHus. BoigeneHne Takmx 0603HaueHMi
LIBETOM.

- BBoa TexHMueckmx TpeboBaHMin Mo WabnoHy. MNepexos B peaakTMpoBaHme
TEXHNYECKNX TpeboBaHMN.

- Co3zaHne 1 HacTpoika CBOMCTB 0OO3HaYeHNs CBAPHOTO LWBa A4 CO34aHuA
Tabauy, LWBOB.
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Hactpoiika coctaBa 0603HaueHWs WBa Ans OTobpaxeHns B Tabanue LLIBOB.

ABTOMaTNYeCKOe yBENNYEHME HOMEpa LLIBa NPU BBOAE HOBOrO 0603HauYeHWs LLUBa
B TekyLLeM AOKyMeHTE.

OTobpaxeHne psAOM C KYpPCOpPOM MapaMeTpoB 0603HaUeHMs LBa NpU HaBeAEHN
Ha Hero Kypcopa.

[poBepka 0603HaYeHW MO CneayoWwmnM NapaMeTpam:

Hannume ob603HaueHnn 1 ynpoLLeHHbIX 0O603HaUYeHNI;
Hannume obo3HaueHn no FTOCT u ISO (DIN);

Bua BHe fncTa veprexa;

— O603HauyeHre BHe 1CTa YepTexa;
— O603HauyeHre 1 BMA Ha pa3HbIX INCTax YepTexa;

— OavHakoBble CTaHAapPTHblE N HeCTaHAaPTHblE 0603HAYEHNS C Pa3HbIMK
HOMepamu;

OanHakoBble CTaHAapTHblE N HECTaHAAPTHbIE 0603HaYeHNs C OANHAKOBbIMMU
HOMepaMy;

Pa3Hble CTaHAapPTHbIE N HECTAHAAPTHbIE 0603HaveHns ¢ OANHAKOBbIMA
HOMepaMi,

Hannume o0603HaueHNM 04MHAKOBbIX LLUBOB 6€3 OCHOBHOrO 0H603HaUYeHUs;

Hannune ocHOBHOro 0603HaueHns ¢ HOMEPOM 1 OTCYTCTBME OHBO3HaUEeHNS
OZAMHAKOBbIX LUBOB;

Hannuune nponyLeHHbIX HOMEPOB (B 3TOM CJliydae BblAaeTCA npe,u,yrlpex,u,eHme);

CocraB 0603HaueHuma B TLL n3 o603HaueHna He COOTBETCTBYET COCTaBy M3
napameTpoB;

— CocTaB cBOWCTB 0603Ha4eHMA He COOTBETCTBYET COCTaBY M3 MapaMeTpOB;
— ObLee KONMMYECTBO LLBOB HE COOTBETCTBYET KOANYECTBY 0ODO3HAYUEHMI.

2. KomaHabl rpynnoBoro peaaktrmpoBaHna 0603HauYeHMI CBApHOTO LLBa TeKYLLEero
JOKYMEHTa.

Pesaktop Homepos Wweos no OCT.

PepakTop obuero konnyectsa weos no FOCT.
MpoBepuTb 0603HaueHma no FOCT.

MprMeHnTb TekcTbl 06o3HaueHnn TLL 13 napameTpos.
MprMeHnTb CBOMCTBA 0603HAYEHMI 13 MapaMeTPOB.

3. KomaHgaa Tabsiuya cedpHsix Wweos.

ABTOMaTMUeCKOe co3aaHune Tabanupl LLIBOB CBAPHbIX COeAMHEHMIA B COOTBETCTBUM
C BbIOpaHHbIM CTMAEM TabauLbl LWBOB B rpadnyeckmx AOKyMeEHTaXx.

OnepaTmBHas HacTpPOMKa NapaMeTpoB CTON6LOB TabauLbl (BUAMMOCTb, LNPUHA,
BbIPaBHWBaHWeE TEKCTa).

Co3zaHHas TabavLa CBapHbIX WBOB pefakTMpyeTca KOMaHAaMu CUCTEMbI
KOMITAC-3D.

Ctnam Tabavbl WBOB co3aaroTcs cpeactBamm cncteMbl KOMITAC-3D m
COXpaHArTCS B bnbamoTeke ctunein Tabauny, LWBOB (OTUETOB).
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[ns pabotbl ¢ 6ubanotekoin ObopydosaHue: CeapHele coeOuHeHuUs TpebyeTca OTAeNbHO
onnaynBaemas JMLEH3UA.

Otanumsa sepcmu 15.1 ot Bepcmn 15

Banbl n mexaHuuveckmne nepepaumn
1. PaclwumpeH nepeyeHb nepesad, Mo KOTOPbLIM BbIMOAHAKOTCA pacyeThbl.

2. PeanunsoBaH pacuet (reoMeTpnyeckmii, MPOYHOCTHOW NpW AEUCTBUM MAaKCUMaNbHOM
Harpy3ku, 1 pacyeT Ha AONrOBEYHOCTb) PEEUHOWN LMANHAPUYECKOM 3yHuaTon
nepezayn C NOCNeAYHOLLMM NOCTPOEHVNEM YepTexa 1 MOAENV, C reHepaLmen Tabaunupl
MapamMeTPOB, C MOCTPOEHNEM CEUYEHUA PENKM U CXEMbl KOHTPOIA.

3. Ob6ecneunBaetca pacyeT U NOCTPOEHME NPAMO3YDbIX 1 KOCO3YObIX peek C MCXOAHbBIM
KOHTYPOM MO OTeYEeCTBEHHbIM W 3anaAHbIM CTaHAAPTaM, a TakKe C HeCTaHAaPTHbIM
MCXOAHBIM KOHTYPOM. Mpodunb peek (B ceYeHn): MpAMOYroNbHbIn, M-06pa3Hbii,
KPYIAbIA, KPYrAbIn C NbICKOW.

4. Peann3oBaH reoMeTpuYeCcKuii pacyeT OPTOroHaNbHOW nepesayun (LMANHAPUYECKNA
3BOJIbBEHTHbIV YepPBAK — LMAMHAPNYECKOE KOCO3Yboe KONeco) C MOCTPOEeHNEM
yepTexen N Moaenen YepBsaka 1 Koaeca, BXOAALWMX B AaHHYHO nepesady. B metoanke
pacyeTa MCNoNb30BaHbl pe3yabTathl nccnegosannin C.A. JlarytnHa n E.A. Tyaosa.
MNpumeyaHme: B Takmx nepegadyax BMECTO YePBAYHOrO Koaeca NPUMEHAROT OBbluHOE
KOCO3ybHoe, UTO 3HAUUTENBbHO MPOLLE C TOUKM 3PEHUA TEXHONOTUW U3TOTOBAEHNS.
[laHHbIA Knacc nepeaay NpUMeHseTCA B MpUBOPOCTPOEHUN 1 MALLMHOCTPOEHNN.

5. Peanun3oBaH reomeTpuyeckmii pacyeT NaaHeTapHOW OLHOBEHLOBOW Nepeaayn
[>xenmca ¢ NOCTPOEHNEM YepTeXen N Modenen 3ybuaTbix KONEC, BXOAALLMX B AaHHYHO
nepezavy.

6. VI3MeHeHa MeToAMKa pacyeTa MexaHUYeCcknx nepesay Ha 4ONroBeYHOCTb. [pn BBOAE
pPeXMMOB paboTbl BMECTO KOMYECTBA LMKAOB TEMepb 3anpaLlmnBaeTcs
MPOAOIKNTENBHOCTE PAbOThI Ha JAHHOM PeXnMe B MPOLLEHTaX OT NIaHMPyeMOro
pecypca. CoOTBETCTBEHHO U3MEHEHBI 1 OTYETHbIE (DOPMBI.

7. B pacyeT Ha MPOYHOCTb YepPBAYHBIX Nepesay BHeCeHbl MOnpasky, obecneyrBaroLLme
yueT 6o1ee BbICOKOW Harpy304HOM CNOCOBHOCTM Nepesayd C HeMHeNYaTbiM TUMNOM
KOHTakTa (ZK n ZT).

8. Tlpw pacyeTe TeEMAOCTOMKOCTM YePBAYHBIX Mepesay Tenepb MOryT ObiTb 3a4aHbl
KO3QPULMEHTBI:
= Y — ko3dDULMEHT, yunTbIBaIOLWMIA TENNOOTBOA B paMy Mav Nanty GyHAAMEHT,
= [1B — KO3OPULMEHT, yUNTbIBAIOWMIA YMEHBLLIEHME TEMNOBLIAENEHVA B EANHULLY

LmKna paboTbl YEPBAYHOW NepeAayn 3a CHET NEPEPBLIBOB U CHUXKEHNA HArpy3Ku.

9. PeannsoBaH MexaHW3M OMTMManbHOrO pasMeLleHna TabanL, NapamMeTpoB Ha none
yepTexa. 1o yMonyaHnio pasmelleHve TabanL, nocae ux Co34aHns nam
pefakTMPOBaHWA NPOU3BOANTCA aBTOMATUUECKM.

10. I,£||O6<':IBJ'IeHbI Ta6f||/|Ll,b| napamMmeTpoB 414 MHOTOBEHLOBbIX 3BE3404€EK LEMHbIX nepejay.
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1. Mpwu co3aaHnm Tabany, NapameTpoB peann3oBaH GyHKLMOHaN BBOAa 0603HaYeHWS
CONpPSXeHHOro koneca (nnm vepsska). Obo3HaueHne otobpaxaetcs B Tabauue 1
COXpaHAETCA B MOZAENM Bana A9 NOCNeAyOLWero peAakTMpoBaHus.

12. B TpexMepHO MOZEeNW, CO34aBaEMOi MO YepTexy Basa, Tenepb CO34aoTcs
BCMOMOraTe/IbHble MAOCKOCTM 1N OCK, YNPOLLAROLLIME COMPSXKEHNS 3/IEMEHTOB
MEXaHUYECKMX Nepesayd Npu NocaeyrolleM NoCTPOEHNM CHOPKM.

13. BBe,ﬂ,eHbI noHatnsa «lanka COXPaHEHHbIX pacy4eTOB» U <<|_|OCJ'Ie,£I,HI/IVI BbIMOJHEHHbIN
pacyeT». JTO NO3BOASET:

- 6e3 NOBTOPEHMA OAHaX/bl BbINOJHEHHOIO pacyeTa LWecTepHW NOBTOPUTb
MOCTPOEHWNE ee YepTexa 1 MOAEW UM MOCTPOUTb AN Hee MapHYH LWECTEPHHO,

= YNOpSAOYUTb XPaHEHME BbIMOAHEHHbIX PacYeToB (MyTb K «[lanke coxpaHeHHbIX
pacyeToB» MOXHO 33/aTb MPW HACTPOKKe KOHOUIypaLmMm MPUAOXKeEHUS),

— BbINOAHATL NpeanpocMoTp (Preview) daiinoB pacyeToB Nepes 1x 3arpy3kon un3
cneunannsnpoBaHHOro GansioBoro MeHeaxepa.

14. B amanorax n oTueTax Tenepb 0TobpaxaroTca 0603HaYeHMsA BBOAUMBIX U
paccyMTbIBaEMbIX AaHHbIX, MPUHATbIE B HOPMATUBHO-TEXHUYECKON U
cneumanmn3npoBaHHOW NnUTepaType, CBA3AHHOM C pacyeTaMm MexaHW4eckmx nepesad.

15. WcnpaBneHbl 3ameyeHHble OLLINOKK.

Mpuno>xeHne MetannokoHcTpykummn 3D

1. Mpwunoxenne nepenmeHosaHo B ObopydosaHue: MemaniokoHCmMpykyuu.

2. [losBunacb BO3IMOXHOCTb MPUMEHEHMA HECKONBbKNX KOMaHA Pa3Aenku K O4HOMY
npoduIto.

3. [obasneHa komaHaa CnheyuaneHas pasdesika, No3BOoNAOLLAsA BbINOAHUTD Pa3aesky
AeTanel, NPUMbIKAROLLMX K ABYTAaBPOBbIM BankaM, LBEANEPaM M CTaNbHbIM
ropsayekaTaHbiM yrosikam B COOTBETCTBMM C TPEOOBaHWAMY, MPUBEAEHHBIMY B pasjene
«Mpodunb AeTanen, NPUMBbIKAIOLLMX K MPOKATHbIM NPOGUIAM B CBAPHbIX

KOHCTpYKuMax» CnpaBoYHMKa KOHCTPYKTOpa-MalumHocTpoutensa (B. 1. AHypbes,
CnpaBOYHMK KOHCTPYKTOPa-MawmnHoctpouTens, Tom 1).

4. B komaHzax GOpMMPOBaHUNS CTbIKOBOM pa3aenkm NoABMAaCh BO3IMOXHOCTb 3a/jaBaTh
3a30p Mexay obpabaTbiBaemoit 1 GopMOObpasytoLLEen AeTansiMu.

MpunoxxeHue Tpybonposoabl 3D
1. MpunoxeHne nepenmeHoBaHo B ObopydosaHue: Tpybonpoeodei.

2. [opabotaHa komaHzaa CneyuasnbHas mpyba: Tenepb BO3MOXHO MOCTPOEHME Mo
pebpam 13 BCTaBOK M KOMMOHOBOYHOW reOMeTpuu.

Bubanoteka peaykropoB
1. MpunoxeHne nepermeHoBaHo B Kamasoa: Pedykmopel.
2. Pa3pabortaHa 64-pa3psasHas Bepcua NPUIOXKEHNS.

Bubanoteka anekTpoaBuratenen

1. MpunoxeHne nepenmeHoBaHo B Kamasoe: nekmpodsuzamenu.
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2. Pa3pabortaHa 64-pa3pasHan Bepcma NPUIOXKEHNS.

Bubanoteka aHumauum

MNpunoxeHne nepenmeHoBaHo B MexaHuka: AHUMayus.

Bubnnoteka pacueTta pasmepHbIx Leneun
1. TlpwnoxeHve nepermMeHOBaHO B PasmepHesle yenu.

2. [lepepaboTaH NOAb30BATENLCKNIA MHTEPDENC. DNEMEHTLI YNPaBAeHUs 13 Ananora
nepeHeceHbl Ha NaHenb CBONCTB.

3. 3amblkatoLlee 3BeHO Tenepb Onpeaensercs aBToMaTMyeckm Npu ykasaHum
nocnesHero obbekTa Lenu.

4. [obaBneHa BO3MOXHOCTb yUeTa YrOBbIX W PajnanbHbIX Pa3MEPOB B LieMW.

Bubnvorteka myopT

MpunoxeHne nepenmeHosaHo B Kamanoz: Mygmei.

Cucrtema NnpoeKTUpPOBaHUA NPYXXUH

1. lMpwnoxeHve neperMeHoBaHO B MexaHuka: [pyXXuHsl.

2. [Ina npyxuviH OKaTtua 1 pacTaxkeHna gobaBneH «YHMBepCalbHbI» pacyer.

3. [nda npy>XuH ckatna fobaBaeHa BO3SMOXHOCTb KOPPEKTUPOBKM LUara npy>XKuHbl.

4. VI3MeHeH NopsaoK COPTUPOBKM 06BEKTOB crieLmdrKaLLMm TapeabyaTbixX MPYXKMH.
MpuHUMN COPTUPOBKM 06BEKTOB cnelmdmKaumm Tenepb aHaaormMyeH NCnoab3yeMoMy
B CnpaBoyHuke CTaHAapTHbIX M3aenni.

BubanoTteka NocTpoeHnsa pa3BepTok
1. MpwunoxeHne nepenmeHoBaHo B ObopydosaHue: Pazgepmku.
2. [lobaBneHbl BO3IMOXHOCTU pa3BepTKM TOPOUAA/bHBIX U CHepuUecKnx NOBEPXHOCTEN.
3. JobasneHa dyHKLMA aBTOMATUYECKOW NPOBEPKN OOHOBNEHNS BUOANOTEKM.
4. WcnpaBneHbl OLWNMOKN MOCTPOEHNS Pa3BePTOK:
— MOBEPXHOCTEN,
— KOHWueckoro natpybka 3-ro tmna,

— TPOWHWKOB 1-r0 1 3-r0 TMNOB B UCMOJHEHMM 2 (TeMepb MNONHOE NMpuaeraHne
natpybka obecneumsaercs 6e3 ZOMNONHUTENBHOW MEXaHNYEeCKOM 06paboTKK).

OTtanumna sepcum 15 ot Bepcum 14 SP1

Banbl 1 MmexaHnueckne nepeaayu

1. Tenepb No yepTexy CO3AAETCA peanmncTMyHasa TpexMepHas MoAeab NPAMO3ybou
KOHWYECKOW LLIeCTepHM.

2. TosBunacb BO3MOXHOCTb MOCTPOEHMSA TOPLEBbIX MA30B M KaHaBKW MOJ, BbIXOZ,
nonbska B uepTexe C NoCaeayroLLen nepesadent B MOAENb.
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3. TloABunacb BO3IMOXHOCTb MOCTPOEHWSA Ha OCHOBHOM BWAE MECTHOro paspesa,
noka3blBatoLwero Nnpoduab Yyepsska.

4. TosBnnacb BO3MOXHOCTb CO3/jaHNA B TPEXMEPHOM MOZENN LUMOHOYHOrO Nasa,
PacMONOXEHHOro NapannenbHoO 0bpasyroLler KoHyca.

5. ObecneyeHa BO3MOXHOCTb pacyeTa A0MyckoB A5 3ybuaTtblX, YepPBAYHbIX KONEC U
4YepBAKOB C HECTAHAAPTHBLIM UCXOAHBIM KOHTYPOM MU UCXOLHbBIM KOHTYPOM,
BbIMOJJIHEHHBIM MO 3apybexHbIM cTaHAapTaM. [Jonyck 3TOM Ciyyae pacCumnTbiBaeTCS
no meToaukam, npmeegeHHbiM B [OCT. BkatoueHne faHHOW BO3MOXHOCTU
MPOW3BOAMTCA NPU HACTPOWKe BrbanoTeku.

6. [NepepaboraH Moaynb BbibOpa MaTepmnanos. BeeaeH dyHKLMOHaAN onpesenerHms
MPOYHOCTHBIX XapaKTEPUCTUK, NPUMEHAEMBIX MPU pacyeTax 3ybuyaTtbix Konec B
cootBeTcTBUM C «[OCT 21354-87 Mepenaum 3ybuatble LMANHAPUNYECKNE
3BOJIbBEHTHbIE BHELLHErO 3auenneHus. PacyeT Ha NPOYHOCTb».

7. B xomnnekT noctaBkm BUHBANOTEKN BKAKOUEH MOZAY/b MPOCMOTPA OTYETOB B hopmaTe
FastReport (*fp3).

8. WcnpaBneHbl HavAeHHble OWKNOKKM, B TOM Yncae owmnbku npm pabote ¢
ncnonHeHnammn mogenn KOMIMAC-3D v npu paboTte co cnpaBoOYHMKOM MaTepuans 1
CopTamMeHTbl.

Cnctema NpoeKTUPOBAHUSA MPY>XXUH

1. M3meHeHa MeTOAMKa MPOEKTHOrO W MPOBEPOYHOrO PacYeTOB MPYXKUH CKaTUa u
pacTaxeHua. PacueT Npy>XKMH CKaTunaA 1 PacTaxXeHMA OCyLLeCTBAAETCA MO METOAMKE
FOCT 13765-86.

[MosBMAaCh BO3MOXHOCTb NOCTPOEHNA TpeXMepHOVI MOZAENN TMPYXWMHbI PACTAXKEHNA.

[ins obneryeHns BOCNPUATUA TPEXMEPHOM MOLENN MPYXMHbI B HEN aBTOMAaTUYeCKM
OTK/IHOYaeTCst OTObpaXkeHWe 3CKNM30B M MPOCTPAHCTBEHHbIX KPUBBbIX.

4.  WcnpaBneHbl OWMOKN MOCTPOEHNS TPEXMEPHOM MOAEAN MPYXXNHbI KPYYEHMA C 1EBOM
HaBWBKOW.

5. VicnpaBneHO pacnonoxeHne TeXHUYeCcknx TpeboBaHMI Ha YepTexe KOHMYEeCKOM
NPY>XWHbI.

6. VicnpaBneHbl oWMOKM 3arpy3km AaHHbIX U3 GanNoB paHee NPOBEAEHHbIX PacYeTOoB.

BubanoTteka NocTpoeHnsa pa3BepTokK
1. MicnpaBneHbl HanaeHHble OLNOKM.

2. Tenepb Npy GOpMMPOBaHMM YepTexa U MOAENN 31eMEHTa aBTOMaTUUECKM
3anoAHAKOTCA cBONCTBa HaumeHosaHue n Obo3HayeHue.

3. [obasneHa HOBas kOMaHza Passepmka nogepxHOCMuU, KOTopas No3BosAeT
pa3BopaunBaTh LIMANHAPUYECKME U KOHNYECKME MOBEPXHOCTM (MOBEPXHOCTM
OCTaNlbHbIX TUMOB He 0bpabaTbiBatOTCS).

Mpuno>keHue Tpybonposoabl 3D

1. [obasneHa komaHaa lNapamempuyeckas mpaekmopus, NO3BOASAOLLAsA CO34aTh
NnapameTpUUecKyro TPAaekToOPMIO NMyTeM NOCTPOEHWS B MPOCTPAHCTBE OTPE3KOB 1 Ayr U
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MNOCAeAyoLLErO OPUEHTUPOBAHMSA X MPW MOMOLLM NPOCTPAHCTBEHHbIX OFPaHNUYEHNIA
(coBnaseHne, COOCHOCTb, MapannenbHOCTb, MEPNEHANKYNAPHOCTb U T. 4.) 1
Pa3MepPHbIX OrPaHUYEHWUI.

2. [obaBneHa KkOMaHAa 3ameHUmMs 3/1eMeHm, NO3BONAOLLAS 3aMEHUTb OAMH 1160
HECKOIbKO 31eMEHTOB TPYOOMNpPOBOAa YKa3aHHbIM 31EMEHTOM.

3. Tenepb B 06beKT cneumdmKkaLmm TpyObl ONLMOHANBHO MOTYT ObITb NpeAaHbl ANMHa 1
Macca AeTanuv Tpybbl. BkaroueHne nepesaun 3TUX AaHHbIX, @ Takke HacTpomKa eAnHUL
M3MepeHUs NPOMN3BOAATCA B Ananore KoH@Pu2ypayus npuioXeHUa Ha BKNaZKe
Omuyemei.

4. JlopaboTaHbl KOMaHAbl MOCTPOEHNA TPYOONPOBOAOB: TeNepb OTBOAbI U TPOWHMKY,
MCNONb3yemble NPW NOCTPOEHUK TPY6ONpPOoBOAa, MOTyT ObITh BbIOPaHbI
HeNoCpeACTBEHHO M3 cnpaBoYHMKa CTaHZapTHbIE U34enus.

5. [opabotaHa komaHaa CheyuanbHas mpyba: Tenepb B NpoLiecce NOCTpoeHUs Tpyobl B
AeTanu onuMoHa bHO MOTYT BbiTb CO3AaHbl MPUCOEAMHUTENbHbBIE TOUKMW.

MpunoxxeHne MetannokoHcTpykummn 3D

1. [obaBneHa komaHza TpexMmepHelIli kKapkac, N03BOAANOLWAA CO3AaTb NapaMeTpUyecKumii
TPEXMEePHbI Kapkac MyTeM NMOCTPOEHMSA B MPOCTPAHCTBE OTPE3KOB N AyrT U
NnocnesyroLLero OpUeHTUPOBaHMSA MUX NMPW MOMOLLM NPOCTPAHCTBEHHbIX OrPaHNYEHIN
(coBnazeHWe, COOCHOCTb, MaPaNNeNbHOCTb, MEPMNEHAMKYNAPHOCTb U T. A4.) U
pa3MepHbIX OrpaHNYEHNI.

2. [epepabotaH v gononHeH ananor KoHguaypayus npunoxXeHus:

- [loABMANCH 31EMEHTbI yNpaBaeHWs, NO3BOAAOLLME 3a4aTb NPaBuIa UMEHOBAHNA
HOBBIX KOHCTPYKLMIA, CO34aBaeMbIX KOMaHAAMWN MPUIOKEHNS;

- Bknazka Habop copmameHmoe 3ameHeHa Bknazkon @adel. Bknagka coaepxut
cnvcok ¢arinoB HabopoBs WabaoHOB MPOPMAEN, MOAKAHOUEHHBIX K MPUIOXEHMIO.
Habop wabaoHos npoduner npeactaBaset cobor Moaens cOopky, B KOTOPOW
coAepXaTca NapamMeTpn3oBaHHble MOAeNN Npoduaen OAHOro CopTaMeHTa
(Hanpumep, Habop yroakos).

3. [obasneHa komaHAa Yoasiume KOHCMPYKYUK, NO3BONAIOLLAA NO3BONAIOLLAA YAAANTD
13 COOPKMN OAHY MM HECKONBKO KOHCTPYKLMIA C OAHOBPEMEHHbBIM YAaNeHNeM C Ancka
bannoB Mogenen feTanen, BXOAALMX B yaanaeMble KOHCTPYKLMM.

4. [obasneHa koMaHza Yoasume pasdesiky, NO3BOAAIOLLASA YAANNTb YIAOBYH MO0
CTbIKOBYHO Pa3feniky MexXay Napon BblIOpaHHbIX AeTaneill KOHCTPYKLMM.

5. [opabotaHa komaHaa pogdusb no kpusol: Tenepb OHa NO3BOAET CTPOUTL AeTalb
MO HECKONbKMM TNaAKO COMPSAXEHHBIM 0OPa3yoLWMM.

6. [lopaboTaHbl KOMaHZAbl MOCTPOEHMUSA AeTanein KOHCTPYKLIMK:

— B WHTepdencbl KOMaHZA A00aBAeH PaCcKPbIBAFOLLMIACA CMIMCOK, COAEP>KALLMIA
nepeyeHb HabOPOB COPTAMEHTOB, MOAKAIOUEHHbBIX B KOHOUIypaLmnm npuaoxeHus;

— B MpoLecchbl KOMaHz, fobaBneHbl GaHTOMbI HaMpaBAeHWn OTCTYNOB 31EMEHTOB
METaNNIOKOHCTPYKLIMM OT y3710B 0Opa3yHroLLMX.

7.  [opabotaHa komaHaa ObHo8uMb OaHHbIe 0 Modenu: Tenepb BbINONHAETCA
0BHOBNEHWE ANMHBI NTPODUAS, TOALWMHBI GACOHKM 1 pebpa XeCcTKOCTH B

© 2026 ACKOH




cneundmrkaumn. Takxe, ecnv B ananore KoHgU2ypayus NpUioXeHUs BKIHOYEHa

onuwma Jobaessme 3HavyeHue 0AUHbl/WUPUHLI K UMeHU Gemanu, To No pesynbratam

pPaboTbl KOMaHAbI BbINOAHAETCS OOHOBNEHNE MMEHM AeTann B [lepeBe MOCTPOeHus.
8. [opabotaH Moaynb koHBepTaLumm B DSTV-dopmar:

- pobaBneHa BO3MOXHOCTb MAakeTHOW KOHBEPTaLLMK;

- [popaboTaHa KOHBepTaLms KOCbIX CPe30B Ans npoduaen, He nMeroLLmx Gacok B
MaLLMHHbIX MAOCKOCTAX;

— MofBMAACh BO3MOXHOCTb KOHBEPTaLMM Npoduaert Co CTbIKOBOW pa3zAenkon.

9. PeanunsoBaHa noazep>xka YeTblpex pa3MepoB 31eMEHTOB yNpaBaeHna nHtepderica
(NepeknroyaTenen, KHoONOK, MMKTOrPaMm w T.M.).

N3meHeHne KomnaekTa NnocTaBKuU

13 KOMMieKTa NOCTaBKM UCKAKOYEHbI:
- bubnnoteka aneMeHTOB KMHEMATUUECKINX CXem,

- bunbanoTteka N1aHNMPOBOK LLEXOB,

- 3D-6ubanoTteka aetanert npecc-Gopm,
- 3D-6bubanoTteka Agetanemn WTaMnos,

- Bbubanotekn KOHCTPYKTOpa Npecc-hopm,
- bBubanotekn KOHCTPYKTOPa LUTAaMMOB.

Otnanumnsa sepcum 14 SP1 ot Bepcumn 14

Mpuno>xeHne Tpybonposoabl 3D

1. [obaeneHa komaHzaa Konuposame mpaekmopuro, NO3BOAAIOLLAA KOMMPOBaTb
TPaeKTOpPUIO 1 TOYeYHble OOBEKTbI B JOKYMEHTE.

2. [opabotaHa komaHza CneyuansHaa mpyba:

- B JOKyMeHTe-AeTanu AobasieHa BO3MOXHOCTb CO3/aHNsA 06beKTOB
cneundmrkaumm ana Tpybbi-Tena, a B C1yyae peaaktmpoBaHmnsa Tpybbl —
aBTOMaTMyecKoro 0bHOBNEHWNS AaHHbIX B creLmbukaumnm;

- pobasneHa onuma TosbkKo NO KAacameslbHbIM, BKIOYEHME KOTOPOWN MO3BONAET
yKa3blBaTb B Lienoyke OO6BbEKTOB MOCAEAYOLLYHO KPUBYHO, TOIbKO €C/IN OHa
conpsikeHa Mo KacaTesbHOW C NpeablayLLen.

3. [opabortaHa komaHaa Co30ame akcoHoMempu4eckyro cxeMy. AobaBneHa onuusa He
yyumelieame macuwimab cxemel. OHa NO3BONAET yNpaBaATh pasamepamu YO npum

BCTaBKe B CXxeMy — C y4eToM Maclutaba cxemMbl uav 6e3 Hero.

Banbl 1 mexaHnueckune nepeaayu

1. Pa3pabotaHbl 64-pa3pssHble Bepcum NPpUNoXeHWn Basel u MexaHu4Yeckue hepeda4qu
2D v Banel u mexaHu4eckue nepedayu 3D.

Bce 6a3bl jaHHbIX NepeBeaeHbl Ha HoByto CYB/, — Absolute DataBase.
OtyueTbl CO34ar0TCA B HOBOW Bepcuu FastReport 4.1.
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4. OtyeTbl, cCGOPMMPOBaAHHbIE MO pPe3y/ibTaTaM PacyeToB, MOryT OblTb COXPaHeHbI B
dannax dpopmatos PDF, RTF, JPEG.

5. OdopmneHmne yeptexei (TabanLbl NapamMeTpPOB MeXaHWYEeCKMX Nnepesad, pa3mepsbl u
0603HaUeHMs Ha BbIHOCHbIX 31EMEHTax) MPMBEAEHO B COOTBETCTBME CO CTaHAapTaMM
PO.

6. TonHocTbo NepepaboTaH MOAyb BbiIbOpa MaTepwuaa, MHTErPUPOBAHHbBIA CO
CNpaBOYHMKOM (brnbnnotekorn) MuC.

7. B reometpuueckoM pacueTe LMAMHAPUYECKOM 3yOUaTon nepesayn BHELIHErO
3aLenneHns NpeayCcMOTPeH BbIOOP MOAYNS U UCXOAHOMO KOHTYpa M3 cneayromx 6a3
[LAHHbIX:

— 00blyHble (kpynHble) Moayau anda nepegad no FOCT 13655-87;

- Meakue moayam ana nepegay no FOCT 9587-81;

- MeTpuyeckme MoAyau Nno ctaHaapTam 3apybexHbix cTpaH (DIN, ISO, JIS);
— MUTYeBble MOAYNN MO CTaHAapTaM 3apybexHbix cTpaH (AGMA, ASA);
Kpome TOro, BO3MOXeH BBOJ, HECTAHAAPTHOrO MOAYNS.

8. [lpu dopmmpoBaHmm TabaunL, NapaMeTpoB Ha YepTexe LOMYyCKM Ha CTaHAaPTHble
(BbINOAHEHHble No poccmmckm FTOCTam) MCXOAHbIE KOHTYPbI PacCUMTBIBArOTCA B
3aBMCMMOCTW OT TEKYLLEro 3Ha4YeHWA MOAYNSA U CTaHAAPTa Ha MCXOAHbIV KOHTYp. Ans
3apyDBeXXHbIX UCXOAHbIX KOHTYPOB AOMYCKN HE PacCUMTLIBAOTCA.

9. PeanusoBaH dyHkumoHan SID (Shaft Internal Dependences). MNpw noctpoeHunn
CTyneHel Bana MOryT ObiTb YCTAHOBEHbI BHYTPEHHME 3aBUCUMOCTN MEXAY
XapakTepHbIMW pasMepamu OAHOM CTyrneHu Bana oT pa3MepoB Apyro. Hanpumep,
AMNAMETP MW ANMHA OAHOW CTyNeHW Bana MOryT 3aBUCETb OT AMaMeTpa Uav A/IVHbI
APYrov CTyneHu; AinHa pe3bbbl AW LWAKLEB Ha LMAUHAPUYECKOM y4YacTke Baaa
MO>ET 3aBMUCETb OT AMHbI 3TOFO yyacTka U T. 4.
3aBUCMMOCTU MeXAy pa3mMepamMu yCTaHaBAMBAOTCA MPW BbI3OBE KalbkynfTopa B nose
BBOZA UMCAOBbIX 3HAYEHMN.

,ﬂ,OCTyI'IHbI caeayroumne BblpaxXKeHnA:

- Len()-x — BblUMCAAET YCTaHABNMBAEMbIN Pa3Mep Kak PasHULy MeXAay ANNHOM
CTYNEeHW 1 BEAMYMHOW X, Hanpumep, BBOA Len()-20 B none AAWHbI WAWL, NpUBeAET
K TOMY, 4TO NPU U3MEHEHUW ANNHBI LMANHAPUYECKOTO YYacTka AANHA LWL,
BCerga byeT nepecunTbiBaThCA MO AaHHOW dopmyne;

- Diam()-x — aHanornyHoe BblpaxxeHune 414 AMameTpa CTyneHu;

- LenOut(n) — BbluncnseT ycTaHaBAMBaeMbI Pa3Mep Kak AAMHY yyacTka Nnoj
HOMEpPOM N (OTCYET BEAETCA C/IeBa HAaMPaBO MO BHELUHEMY KOHTYpY Bana);

- DiamOut(n) — aHanorn4Hoe BbipaxeHve 411 AMaMeTpa yyacTka;
- LenShaft() — BbluncnseT obLLyHO ANMHY Bana.
BbipaxkeHns MoryT 6biTb 601ee CNOXHBIMU 1 coAep>KaTb Arobble GOpPMYbl, HaNpUMep:
LenOut(2)-(Len()+15)/2 unu Sgrt(Diam()).

10. V13meHeHbl ananory Bbibopa napamMeTpoB LWMLIEB (paclupeH 06bem BBOAMMOM M
oTobpaxaeMor nHbopmMaLmm).

1. TNpoBeaeHa NpoBepka BCcex 6a3 AaHHbIX Ha cooTBeTcTBME cTaHAapTaMm (TOCT, OCT u
T.4.).
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

[lobaBneHa BO3MOXHOCTb MOCTPOEHMA LLIMOHOYHBIX Ma30B ANA HU3KMX LUMOHOK MO
FOCT 29175-91.

[lobaBneHa BO3MOXHOCTb BbIbOpa MeNKoMOoAyAbHbIx Aon6akos no FOCT 10059-80 8
pacueTax LMAnHApUYeckmx 3ybuatbix nepesauy.

[lobaBneHa H6a3a WamLeBbIX Gpe3 ANs NCNONb30BaHMA MPY MOCTPOEHUM
npaAMobouHbIX Wwamues FTOCT 8027-86.

BeeseHa 6a3a HecTaHZAPTHbIX LON6AKOB 1 peann3oBaH pacyeT OCHOBHbIX
napameTpoB AONOAKOB ANA HAPE3aHMA LWeCTePeH C HeCTaHAAPTHLIM UCXOAHbIM
KOHTYPOM WA MOAYyNeM (OTeUYeCTBEHHbLIM MW 3apyOeXHbIM).

MpeaycMOTpeHa BO3MOXHOCTb MOCTPOEHMA HEOTPAaHNUYEHHOTO MHOXECTBA
MPOTOTMMNOB Tab/ML, MapamMeTPOB MexaHnyeckmnx nepegad. OAMH U3 NPOTOTUMOB
ABNSAETCA YMOAYATEbHbIM, MPW 3TOM B 060 MOMEHT BO3MOXHO MOCTPOEHME
TabNNLbl, OTAMYHOW OT YMOAYATENbHOW, Hanpumep, YNPOLLEHHOMN.

[na UMANHAPUYECKMX Nepesay BHELLHEero 1 BHYTPEHHErO 3aLenieHns peaan3oBaHa
BO3MO>XHOCTb MOCTPOEHNs TabauL, MapaMeTpOB A5 MHOTOBEHLIOBbIX 3yb6uaTbix KONeC.
B 6a3bl 40n1654KOB BBeAeHbl 0603HauUeHMs, MPON3BEeAEeHa MPOBEpPKa BCEX MAapaMeTpPOB
Ha COOTBETCTBME CTaHAAPTY.

B npouyHOCTHOW pacueT 3ybuaTbix Nnepesay BBeAeH pacyeT KosdduumeHTa Gopmbl
3yba no metoauke 2.b. Bynrakosa. B pesynbtate nonyuaetca 6onee peanncrmyHan
KapTMHa M3MEHEHMA NMPOYHOCTHbBIX XapakTepuUCTUK nepesay npu M3MeHeHnm
napameTpos VIK (B yacTHOCTK, yrna npoduas 1 BbiCOTbl 3yHa).

B reomeTpryeckom pacyete KOHMYECKOW nepesayn C NpAMbIMIL 3yObAM
NpesyCMOTPEH BbIOOP MOAYNSA N MCXOAHOTO KOHTYpa M3 ciesyrowmx 6a3 AaHHbIX:
— 00bluHble (KpynHble) Moayau anda nepegad no FOCT 13754-87;

- Menkve moayav ana nepegad no FOCT 9587-81;

— UCcxoZHoro koHTypa no FNOCT P 50531-93;

- MeTpuyeckme Moayau no cTaHzaptaMm 3apybexHbix ctpaH (DIN, ISO, JIS);

- MUTYEBbIE MOAYAM MO CTaHAapTaM 3apybexHbix cTpaH (AGMA, ASA).

Kpome T0ro, BO3MOXeH BBOJ, HECTAaHAAPTHOrO MOZYNA.

B reomeTpryeckoM pacyete KOHUYECKOW Nepesayn C KpyroBbiMm 3yHbamu
NpeayCMOTPEH BbIOOP MOAYNSA U MCXOAHOTO KOHTYpa M3 Ciesyrowmx 6a3 AaHHbIX:

— 00blyHble (kpynHble) Moayau anda nepegad no FOCT 16202-87;

- MeTpuyeckme Moayau no cTaHzaptam 3apybexHbix ctpaH (DIN, SO, JIS);

— MUTYEBbIE MOAYM MO CTaHAapTaM 3apybexHbix cTpaH (AGMA, ASA).

Kpome T0ro, BO3MOXeH BBOJ, HECTAaHAAPTHOrO MOAYNA.

B reomeTpunyeckom pacyete YepBAYHOW LIMANHAPUYECKOW Nepesayun NpesyCcMOTPeH
BbIOOP MOAYNS N MCXOAHOTO KOHTYpa U3 CiefyroLmx 6a3 AaHHbIX:

— 006blyHble (kpynHble) Moayau anda nepegad no FOCT 19036-94;

- Mesikve moayau ana nepegad no FOCT 20184-81.

Kpome TOro, BO3MOXeH BBOJ, HECTAHAAPTHOrO MOAYNS.

B pacuert BkntoueHbl vepsakn ZT1, ZT2, ZN3, ZK4.
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25.

26.

27.

28.

29.
30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

B pacueTe KniMHOpPEMEHHOW Nepesayn NPesyCMOTPEH PACYUeT LLKMBOB «BPYYHYHO»
(TOuHee, OH BbIHECEH 13 HN0OKa NOCTPOEHMA B B0K pacyeTa 1 ONTMMU3MPOBAH, B TOM
uncse C LeNblo UCMONb30BaHMS AaHHOTO MeTOAa pacyeTa B MPUAOXeHUW Basbl u
MexaHu4eckue nepedayu 3D).

Peann3oBaH reoMeTpryeckmin pacyet 3ybuato-peMeHHOW nepesaun.

MpeaycMOTpeH BbI6GOP MOCaZOK Ha BCe BUAbI WAMLEB (MPAMOOOYHbIE, 3BONbBEHTHbIE
M TpeyronbHble). B COOTBETCTBUM C BbIGPaHHbIMKU MNOCAAKAMMU PACCUMTHIBAROTCS
ZOMNYCKMN.

Peann3oBaHO MNOCTPOEHME CXeM KOHTPOAA BHELLHWX W BHYTPEHHWX 3BOJIbBEHTHbIX
WANLEB 1 TabanL, NapamMeTpoB Ha HYIX.

PeannsoBaHO NocTpoeHne npodunent 3ybbeB TPEYrobHbIX LWANLEB 1 Tabany
MnapamMeTpoB Ha HUX.

MNepepaboTaHo NOCTpoOeHWE NPOPUAA SBONBBEHTHbBIX LUANLIEB.

B pacuet uenHom nepesaun ¢ poavkoBbiMK Lenamm fobasaeHbl Lenv no ISO 606-94.

ObecneyeHO KOPPEKTHOE MOCTPOEHMe 3Be3a04ek Ans Lenen tmna MNP FOCT 13568-
75.

PeannsoBaHa nHTErpaLms co cnpaBoYHnKoM (bubnmotekon) CmaHdapmHbix usdenul
NPV NOCTPOEHUM MOALUNMHUKOB N MaHXET.

MapameTpbl 3aTbIIOBKW TeMepb ONPeAeNstoTCa AN UNAVHAPUYECKUX LieCcTepeH
BHELLHEro 3aLenneHus ¢ AtbbiM Moaynem (B TOM Ymcae, C MUTYEBLIMU U
HecTaHZaPTHbIMW MOAYNSAMM).

PeannsoBaHO peanncTnyHoe NocTpoeHne YepBakoB Bcex TUNoB (ZA, ZI, ZK, ZN1, ZN2,
ZN3, ZT1, ZT2) npu reHepaumm TpeXMEPHbIX MOAENEN.

Peann30BaHO MOCTPOEHME YepPBAYHOrO Koeca Tvna ZA npu reHepaummn TpexmepHbIx
MOZenen.

3meHeH dopmaT oTobpaxeHusa CTyneHen B AepeBe MOAeAn NpuaoXeHuns Banbl 1
MexaHn4yeckme nepegaun 2D.

B nepeueHb Tabavu, napamMeTpoB Ha LMAVHAPUYECKME WECTEPHM BBEAEHbI Tabanupl
Ha 3ybuyaTtble cekTopa.

Hpm pacyeTe unanHaApn4YeCKnx 3y6L~IaTbIX nepeiay BHELWWHETo N BHYTPEHHETO
3auerneHna peain3oBaHa BU3yaan3auna 3aUenneHna B CtTatnuke n AnHaMmnke.

Mpw NOCTPOEHNM LWMOHOYHOrO Na3a NpeAoCcTaBaeHa BO3IMOXHOCTb «M0CaANTb» Ha
Ba/l UM B OTBEPCTME NHOOYH MNOAXOAALLYHO MO AJIMHE LUMOHKY, 6e3 orpaHuyeHns no
AMaMeTpy COeAMHEHNS, YCTAaHOBNEHHOTO CTaHAAPTOM.

PeannsoBaH reoMeTpuyeckmnii pacyeT 1 NOCTPOEHNE BUHTOBOW 3ybyaTom
3BO/IbBEHTHOW Nepeaauu.

[Mpy NOCTPOEHUM 3BONILBEHTHbIX LAWLIEB peasM30BaHa BO3MOXHOCTb NMOCTPOEHNS
HecTaHZaPTHbIX WANLEB NO NpOTOTMMY. B KauecTBe NpoToTMna MOryT HbiTb BbIOPaHbI
LWANLbI U3 3apybexHbIX cTaHAapToB, Hanpumep, DIN 5482.

HanonHeHne 6a3bl n3MepuTeNbHbIX PONMKOB M MPOBOAOYEK MPUBEAEHO B
cootBeTcTBMe ¢ TOCT 2475-88.
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43.

44,

45.

46.

47.

Mpy NOCTPOeHUM NPAMODBOYHbIX LLANLLEB Peaan3oBaHa BO3IMOXHOCTb MOCTPOEHNSA
HeCTaHAAPTHBbIX LWAWLIEB MO NPOTOTUMY. B KayecTBe npoTtotmna MOryT BbiTb BbiIOpaH.
WAL M3 3apybexHbIx cTaHaapToB, Hanpumep, DIN 5471, DIN 5472, SAE J499a n 1. 4.

Peann3oBaHO NOCTPOEHME UepBska C pa3Mepamu.

OTKOPPEKTUPOBAH MeXaHN3M PacUMPPOBKM MapaMeTPOB CTEMEHM TOYHOCTM
MexaHYecKux nepesau.

Peann3oBaHa KOppeKTHaA reHepayna OTKPbITbIX WUMOHOYHbIX Ma30B Ha
UMAMHAPUYECKNX YHaCTKax BaJia.

PeannsoBaHa BO3MOXHOCTb NnPMMEHEHNA NMPOKM3BOJIbHOTO AOMYCTUMOTO 3Ha4YeHNA
ANaMeTpa PorKa AN KOHTPOJIA 3BO/IbBEHTHbLIX LUANLEB.

BubavoTteka NnocTpoeHns pa3BepTok

1.

2.
3.
4

Pa3spaboTaHa 64-pa3pasHas Bepcuns bubanoteku.
[lobasneH anemeHT TpoliHUK mun 3.
MosBMAaCb BO3MOXHOCTb MOCTPOEHNSA TPEXMEPHBIX MOAENEN 3N1EeMEHTOB BMbANOTEKN.

ONTMMKM3NPOBaAH 3KCMOPT B TEKCTOBLIM GOpMaT (B YaCTHOCTH, B Cyyae paboTbl C
HONbLIMM KOIMYECTBOM 3KCMOPTUPYEMbIX OOBEKTOB); A0OaBNEHA BO3MOXHOCTb
ynpaBaeHWa OYMCTKOM CrmcKa 3KCNopTa.

Co3szaBaemble yepTexu Tenepb 0GOPMAAIOTCA COMNACHO HACTPOMKE A8 HOBbIX
NOKYMEHTOB.

MosBMAaCk BO3MOXHOCTb BbIOOpa TMMa CTPENOK Y MPOCTaBAAEMbIX Pa3MepPOB.
Pa3610kMpoBaHO nepekntoueHve A3bIKOB MHTepdeica.
OTkoppekTMpoBaHa paboTa ¢ 3nemeHToM TpolHuk mun 1.

3ameyaHue. bubnnoTeka NOCTPOEHWSA Pa3BEPTOK NepeHeceHa B
MaLMHOCTPOUTENBHYO KOHOUTYpaLnko 13 CTPOUTENBHOW KOHOUTYpaLLMK.

Cncrema npoektmpoBaHusa npy>xvH KOMIMAC-Spring

MNpunoxeHne nepermeHoBaHo B CucmemMy npoekmupo8aHus NPYXXUH.

PaspaboTaHa 64-paspasHan BepCusa NPUIOXKeEHNS.

Pacuetsl

2.1, ®yHKUMOHaNLHOCTb MO 3arpy3ke COXPaHEHHbIX JaHHbIX pacyeTa NpyXmH
nepeHeceHa ¢ GopM MPOEKTHOrO M MPOBEPOUYHOTrO pacyeTa Ha raBHy Gopmy,
YTO MO3BOJIAET OCYLLECTBUTb MOCTPOEHME, HE NMPOBOAA 3aHOBO pacyer.

2.2. [obaBneHa BO3IMOXHOCTb 3KCMOPTA AaHHbIX Pe3yNbTaTOB pacyeTa B CeaytoLme
dopmartbl:
— LOKymeHT PDF;
- pokymeHT MS Excel;
- pokymeHT MS Word;
- pucyHok JPEG.

2.3. VckntoueH BbIGOp MaTepunana ns cnpaBoyHuka Matepumanbl 1 cCOpTameHTbl Mpu

pacuyeTte MPY>XMH COKaTUA N PaCTAXEHUA, BCIeACTBME TOro, Yto B Tabamue 2 TOCT
13764 pns KaxAoro Kaacca v paspsaja onpeaeneH CBon Habop MaTepmanos.
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2.4. V3meHeHa MeToAMKa NPOeKTMPOBaHMA TapeabyaTtbiX NPYXMH. B ocHoBy
METOAMKM NONOXeH noabop Tapenbyatbix NpyxuH no FOCT 3057-90 8
3aBMCMMOCTM OT pabouelt Harpysku. B npeablayLiein Bepcum nogbop NpyxmnH
OCYLLLECTBAANCA TONBbKO MO AMAMETPY, a BBOAMMbIE napameTpbl F, 1 Fi npu
BbIOOPE MPYXMH HE YUUTbIBANUCD.

2.5. Tpw pacueTe TapenbyuaTbix NPYXMH NosBMIaCh BO3MOXHOCTb aHaM3MpoBaTh
Cpa3y HECKONbKO CXeM CHOPKMN.

2.6. B pe3synbtmpyrouwen dopme pacyeta TapenbyaTbix NPY>XKMH NOABUAACH
BO3MOXHOCTb COPTUPOBKM MO OLHOMY UM HECKONBKMM MOAAM AaHHbIX.

2.7. B pe3ynbTupytowern dopme pacueTta TapenbyaTbix NPY>XUH NOSBMAACH
BO3MOXHOCTb MCMOAb30BaHWA GuabTpa. [aHHyt0 GyHKLIMOHAaNbHOCTb YA0OHO
MCNOJIb30BaTb, €CIM Ha Pa3Mepbl MPYXXWHbI HaKNaAbIBAaeT OrpaHUYeHmne
KOHCTPYKLMA y31a. [Tocne npoBefeHVa pacyeTa BbIBOAATCA BCE pe3yibTaThl,
YAO0BNETBOPAOLLME YCIOBUIO MPOYHOCTU. Hanpumep, TpebyeTca HanoXnTb
OrpaHnyeHne Ha BHelWHNn anametp D1. [Ina 3TOro HeobxoAMMO LLLENKHYTb Ha
3Hauke, NOAB/AIOLLEMCA B MPABOM BEPXHEM YIJ/ly 3aro/ioBKa Nons, v B
OTKPbIBLUEMCA CMCKE 3HaYeHW BbIbpaTh Te, KOTOpble YAOBNETBOPAIOT
OrPaHNYEHNAM KOHCTPYKLIMM.

2.8. VcknroueHa BO3IMOXHOCTb BbibOpa MaTepuana 13 cnpaBoYHnka Matepuansl 1
COpTaMeHTbI MpW pacyeTe TapenbyaTbix NPY>XWH. Tenepb BoIOOP MaTepuana
OCYLLIeCTBNAETCA TONbKO M3 BbIMNaZaroLLero cnvcka, T.K. B nyHkte 2.2.1 TOCT
3057-90 onpeaeneH Habop MaTepmanos, 13 KOTOPbIX N3rOTaBAMBAKOTCA
Tapenbyatble MPYy>XnHbl.

2.9. [obaneHa GyHKLMOHANBHOCTb MO KOPPEKTUPOBAHNIO PACUYETHbIX MapaMeTPOB
TapesbYaThbIX MPYXMH:
— CWJla npv npeaBapuTensHou aedopmaumy;
— npezBapuvTesibHasa jedopmaLims;
= XOJ, NPY>XWHbI.
2.10. N3meHeH pexxuM NMpoekTMpOoBaHUA NPYXMH KpyYeHna: Tenepb BMecto «Mactepa
NPOEKTUPOBAHMA» UCMOb3YETCA AMANOT.
2.11. JobaBneHa GyHKLMOHANBHOCTb MO KOPPEKTUPOBAHWNIO PACUYETHbIX MapaMeTpPOB
NPYXUH KpyYeHWNs:
— Yron Mexzay TopLamu Npy>XunHbl B CBOOOAHOM COCTOAHUM;
— Yron Mexay 3auenamu npy>uHbl B CBOHOAHOM COCTOAHUY;
— MOMEHT CU/Ibl MPU NMpeABapuUTeNbHON AedopmaLiy;
— yron pabouero xoza;
— Lar npy>uHbl.

2.12. B pe3ynbTrpytolwmin Habop AaHHbIX pacyeTa NpPy>XKH KpyyeHns A06aBneH BbIBOA
MHAEKCa NPY>XXMHbI 1 Wwara.

3. TpexmepHoe MmoaenmpoBaHue

3.1.  Pe3ynbTaT NOCTPOEHMA MaKeTa TapesbyaTbixX MPY>XXWMH Tenepb NpeacTaBaseT
cobow cbopky (*.a3d). B npeabiayLier Bepcum Kaxaas Tapeska, BXOAALLAs B
nmakeT, co3/aBasiacb Kak OTAe/bHOe Teno B AeTanu (*.m3d).
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3.2. TosBuaacb BO3MOXHOCTb M3MEHEHWS BbICOTbI TapesibyaTol NpPyXXmHbl (NakeTa
TapesnbyaTbiX NPYXXWH) NOCAe BCTaBKW B COOPKY NMyTEM M3MEHEHWSA 3HaUEHMS
BHeLUHel nepemMeHHoOW L (ans naketa — Lpak). Takum 06pa3om MOXHO
NONyYnTb MOZENb NPYXWMHbI (NakeTa) B paboyem Uan NPOMEXYTOUYHOM
COCTOAHMMN.

3.3. TloABnnacb BO3MOXHOCTb AedopMaLmm NPYXXMHbI KPyYeHUs noc/ie BCTaBKK B
cOOpKy NyTeM M3MeHEeHWs 3HaYeHNsA BHeLLIHen nepeMeHHow fi (yrnosas
aedopmaums). Takum 06pa3oM MOXHO MONYUYUTb MOZENb MPYXMHbI B paboyem
AN NPOMEXYTOYHOM COCTOSHWN.

3.4. Mogenn NpyxuH Tenepb NOAHOCTHHO MapamMeTPU30BaHbl, UTO MO3BONAET
noAobpaTb pa3Mepbl 3aLeNOB UAN Apyrie NMapaMeTpbl MPK 3CKU3HOM
npopaboTke y3na.

3.5. [lob6aBneHa BO3MOXHOCTb CO34aHMA OOBEKTOB CneLndunKaLmm Npm NOCTPOEHNN
Tapesb4aTbIX MPY>XMH.

3.6.  [nsa npy>XuH KpyydeHns 1 Tapenbyatbix Npy>XKMH A06aBaeHO 0b6beanHeHe
COCTaBNAROLLMX X OOBEKTOB B MaKpPO3EMEHTHI.

4. [papuueckne JOKYMEHTbI

4.1, VI3MeHunca NopasoK CO34aHMNA YepTexen NPYXMH OKaTUA, PacTaxeHns,
KpyYeHuA v TapenbyatbiX NPYXuH. YepTex npy>XunHbl Ternepb CTPOUTCA B HOBOM
AOKyMeHTe. Nepes BCTaBKOW n306paxeHnsa OTpUCOBbIBaeTCA GaHTOM, UYTO
MO3BOJIAET MOJb30BaTE/NO KOHTPONMPOBATb Pa3MeLLeHne NPyXuHbl. Bua, B
KOTOpPbIV BCTABAAETCA M306paxeHue, AeNaeTcs akTUBHbIM.

4.2. [nsa NpyxXuH CKaTUA, PacTAXXeHUs, KpyYeHUs 1 TapenbyaTbiX NPYXMH
A06aBmaack BOIMOXHOCTb BbibOpa NapameTpa wepoxosatocTu Rz nam Ra.

4.3. [Ana npyXuH CKaTua, pacTaxkeHua 1 KpyyeHna 40HaBAeHO OrpaHnYeHmne Ha
BbIOOP rpynnbl TOYHOCTM NO cunam 1 gebopmaLmam, a TakxKe Ha BbIOOp rpynmnbl
TOYHOCTM MO reoMeTpuyeckM napameTpam, ecnn AnamMeTp npPoBOJOKM MEHbLLE
1,6 mMm. B cootetctBum ¢ TOCT 16118 — 70 (Npy>XMHbI CKaTUA U pacTaXeHWd) u
OCT 92-8847-77 (Mpy>XWHbI KPYHEHWNA) NPU AMaMETPEe NPOBONOKM MEHbLLE
1,6 MM 418 NPY>XMHbI MOXHO Ha3HAUNTb TOJABKO 2-H0 MW 3-+0 TPYMy TOYHOCTU.

4.4. WcnpasneHo GopMMpOBaHME pasMePHbIX HAAMMCEN B YepTexXax MPYy>XMH CKaTna
W pacTaxXeHus.

4.5. VcnpaeneHo 0603HaueHme WepoxoBaToOCTy.

4.6. [na uepTexen Npy>XKMH CKaTUSA, PACTIXKEHNSA, KPYUYEHNS 1N TapenbyaTbiX NPY>KUH
nobaBneHO 0603HaYeHne Heyka3aHHOM LepPOXOBaTOCTM.

4.7. [na npy>XuH CKaTua 1M pacTaxXeHns ncnpasaeHa owmbka GopMMpoOBaHna
AOMNycKa Ha ANMHY NPY>XXWMHbI B CBODBOAHOM COCTOSIHUM: €CIM KOHTPOMPYHOTCS
ABe Harpysku (F1 1 F), TO npesenbHble OTKIOHEHUA AIVHBI MPY>XWHbI HE
yctaHasamsatoT (n. 2.6 TOCT 2.401-68).

4.8. VicnpaBneHbl OWNOKKM NOCTPOEHMA CIVpaner NPy>XXuH KpyYeHns 1 npy>KmH
PacCTAXeHMA; MOCTPOEHNA 3aL,eNOB MPYXMHbI PACTAXEHMA; MOCTPOEHNSA KOHLOB
npyXuHbl cxatna npu n2=0,75 n n3=0,75.
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4.9. [na npyXuH cKaTusa McnpasaeHbl OWMOKM Npu GOpMUPOBaHMM A0MYCKOB
OTKJIOHEHUA NePNEeHANKYNAPHOCTH TOPLIEB.

4.10. [na npy>XunH pacTsxkeHua M3MeHUACa BbIOOp HanpaBieHua oTriba 3aLenos:
Tenepb HanpasJ/ieHWe OnpesenaeTca aBToMaTMyecky B 3aBUCUMOCTY OT
KonmyecTBa paboumx BUTKOB.

4.11. [na naketa TapesbyaTbiX NPYXMH 0H6aBMAACh BO3MOXHOCTb OTPUCOBKM
AVarpaMmbl B COOTBETCTBUM C pekoMeHaaunamm FTOCT 2.401 — 68 (uepT 16, 17).

4.12. [Ana TapenbyatbiX NPY>XMH UCMPaBAEHO 3HaYeHWe TBePAOCTY, yKa3blBaeMoe B
TeXHU4Yecknx TpebosaHuaAx, B cootseTcTBUM ¢ n. 2.2.2 TOCT 3057 - 90.

4.13. [na Tapenbyatbix Npy>XunH JobaBneHa BO3MOXHOCTb BbIOOpa NOAb30BaTENEM
OMNpesenstoLLero HanpsXXeHWsa B COOTBETCTBYHOLLLEN KPOMKe, KOTOpoe byaeT
yKa3aHo B TeXHUYecknx TpeboBaHmax. 10 ymonuyaHnio npesanaraeTcs
HanpsXeHWe B KPOMKe A4 NPY>KMHbI, UCMbITbIBAOLLEN LIMKANYECKoe
Harpy>eHue, B 3aBUCMMOCTM OT COOTHOLeHMA napameTpos Dy/D, u s3/t (n. 1.2
FOCT 3057-90). B Tom cayuae, ecam BbibpaH BTOPOW Kiacc Npy>KuHbl (BUA
Harpy>eHusa MOXeT ObITb Kak CTaTUYECKMM, TaK U LIUKANYECKMM), MOXHO
BbIbpaTh onpesenatoLiee HanpaXeHWe, COOTBETCTBYHOLLLEE CTaTMUYECKOMY BUAY
Harpy>xeHus.

414, Ana npy>XnH KpyYeHua ncnpasneHbl OTKIOHEHWA Ha MOMEHTbI CU/ U YINOBbIe
fedbopmaumn B cootBeTcTBue ¢ n. 2.12 OCT 92-8847-77:

- nepsas rpynna + 5%;
- BTopas rpynna = 10%;
- TpeTba rpynna + 20%.

MpunoxxeHue MNpecc-dopmbl 3D

1. [JobaBneHa BO3IMOXHOCTb MOCTPOEHMNA MOZENEN MAKETOB U TUMOBbIX 31EMEHTOB MO
KaTanoram cneayrowmx npomnssogutenen: HASCO, FCPK BYTOW, PEDROTTI.

[lobaBneHo aBTOMaTMyeckoe pa3breHne rpaHel No IMHUK oYepka.
ONTMMU3NPOBAH W YCKOPEH aNropuUT™M NMOCTPOEHMSA MOBEPXHOCTU PACKPbIBAHMA.

[lobaBneHa BO3MOXHOCTb MHTEPAKTUBHOMO MOCTPOEHMA YaCTN MOBEPXHOCTH
pacKpbIBaHWA KOMaHAaMn MozennpoBaHuna nosepxHoctein KOMIMTAC-3D.

5. YnyuyweHo NOCTPOeHNe NTUTHNUKOBOW CUCTEMbI M YNPOLLEH NEPexXos OT aHanm3a
AeTanu K MOCTPOEHUIO MOAENN OTNNBKM.

Bubanoteka pacueta pasamepHbIX Lene

B komnnekT nocraskn 6GnbanoTekm BkKNKOUEHO PykoBOACTBO Nosib3oBatens (Gann
Pykosodcmeo_nosib3osamens.pdf).
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Omuau4us eepcuu 14 om eepcuu 13 SP1

MpunoxkeHne Tpybonposoabl 3D

1.

10.

3 NpnnoxeHns NCkNroUeH KoHTerHep wabaoHoB.. JobasneH HOBbIV TMMOBOW Habop

Tpybeul.

[opabotaH ananor KoHguaypayus npuaoxeHUs:

— f06aBneHbl 3N1eMeHTbl ynpaBaeHns, No3soaaroLme 3agasatb YO tTmnosomy
Habopy;

- pobasneHa Bknazka Tpaekmopuu nna HaCTPOWKM TPAaeKTOPUM, CO34aBaeMbIX
KOMaHzZamu [punoxeHuns, 1 NoakntoueHmsa Ganna bUbaMOTeKN TPAEKTOPUIA.

[opaboTtaHa komaHaa Tpaccer:

— Tpacchbl Tenepb MOTYT COAEPXaTb OTPE3KW, AYTM U KOHTYPbI;

— MNofBMAACh BO3MOXHOCTb 3aaBaTb LIBET U CTUIb IMHUM ANA TPAEKTOPUN,
BXOAALLMX B Tpaccy.

[lopaboTtaHa komaHzaa Bcmpoume 06x00: no6aBneH HOBbIN CNOCOb BCTPaVBaHWA

obxona — lNapannenbHo ocam.

B komaHzax lNMocmpoums mpaekmopuro 1 CoeQuHUmMes mpaekmopueli B3aMeH

BPEMEHHbIX OOBEKTOB Tenepb UCMOb3yeTca GaHTOM Napannenennnesa.

[opaboTtaHa koMaHAa Pasmecmume 3/1emeHm:

- pobaBieH aBTOMATUYECKMA CNOCOD pa3MeLLEHNS SNEMEHTOB;

- npw fobaBneHun 3nemeHTa Ha Tpyby Tpyba MOXeT bbiTb pasjeneHa Ha YacTu.

[opabotaHa komaHaa MocmpoeHue mpyob:

=  W3MEHEH MeXaHW3M NPOXOXAeHWs NpaAMbIX yyactkoB OdHolU mpybol: Tenepb
LenbHas Tpyba MOXeT ObITb MOCTPOEHA MO HECKONBKUM KPUBbIM, MPW
HeobxoAMMOCTN — C 0OXOA0M Yr10B PaAVNyCoOM;

- nossuaca GaHToM TpyObi;

- Tpyba MOXeT ObITb MOCTPOEHA B JOKYMEHTE-AeTanw;

- Tenepb Tpyba A4 NOCTPOEHMA MOXET ObITb BbIbpaHa NyTeM KOMMPOBaHMA CBOMCTB
Tpy6bl 13 cbOpKM, N3 TMNOBOrO Habopa Tpyb, N3 KopnopaTMBHOrO CNpaBoOYHMKa
Matepuanbl 1 CopTaMeHTbl.

[lobaBneHa HoBas KOMaHAa M3mMeHUMb mpaekmoputo mpybel, NO3BONAOLLLAA
M3MEHUTb Habop 06BEKTOB, MO KOTOPbLIM MOCTPOEeHa Tpyba. B mecTax conpsaxeHus
KpVBbIX Tpyba CTpoMTCA C MOBOPOTaMM 3aJ,aHHOro paauyca.

[lobasneHa HoBas kOMaHAa Yoaaume mpyby, NO3BONAIOLAS YAAaANTb 13 COOPKK OAHY
VAW HECKOIBKO TPYD C OAHOBPEMEHHbBIM YAaNeHNEM C Ancka GariaoB MOAENEN STUX
Tpyob.

AopaboTaHa komaHaa CoeuUHUMb y4yacmku: Tenepb B Ka4eCcTBe MCXOAHbIX OObeKTOB
MOTYT MCMO/Ib30BaTbCA KPUBOANHENHbIE pebpa.
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Cncrema npoektmposaHusa npy>xxuvH KOMIMAC-Spring

1. TlosBMnacb BO3IMOXHOCTb M3MEHEHMSA ANMHBI MPY>XUHbI CKaTMA B paboyeM COCTOSHUM
nocne BCTaBKM MOAENN NPYXWMHbI B COOPKY. Peannsyetca 3a cueT 3aj,aHna 3HaUeHns
BHELUHeW nepeMeHHoN L.

2. TlosBmnacb BO3IMOXHOCTb MCMOb30BaTh OAHY U Ty X€e MOZENb MPY>XMHbI CKaThs, Mo-
pa3HOMYy noaxaTtou B cOopke.

3. [losmnacb BO3SMOXHOCTb M3MEHEHWA HaMpaBaeHUA HAaBMBKN B MOAENN MPYXXWHbI
okatma. na n3MeHeHns HanpaBaeHWs HaBMBKM HEOOXOAMMO NMOMEHATb 3HaUeHue
nepemeHHou Direction (1 — HanpasneHne HaBMBKWM NpaBoe, 0 — HanpasaeHue
HaBWBKM N1EBOE).

4. TlosBMAaCb BO3MOXHOCTb PEAAKTMPOBAHMNSA yKe MOCTPOEHHOM MOAENM 3a CHET
Habopa nepemeHHsbIx [L, Direction, D1, d, n, n2, n3]. 3aaaBas 3HauyeHNs NePEMEHHBIX,
MOXHO MOJIHOCTBHO MEePeCcTpPoOnTb MOZENb, B TOM UYNC/IE MOMEHATb YMCI0 MOAXKATLIX U
06paboTaHHbIX BUTKOB, 1 Aaxe MOCTPOUTb Takyt MOAENb NMPY>KWHbI, KOTOPYHO
HEeBO3MOXHO paccumTaTth ¢ nomousko KOMIMAC-Spring.

5. VcnpaBneHa owwrbka NOCTPOEHMA MOAEAN MNPYXMHbI CKATUA C YNCNOM NMOAXKATbIX
BUTKOB N2 = 1 1 unciom obpaboTtaHHbix B1UTKoB N3=0,75 (B NpeablayLLen Bepcun
NPY>XWHa CTpounack ¢ napametpamm n2 =1un n3 =0,5).

6. TMpwn NOCTPOEHUM NPYXKMHbBI CKATUA C YNCIOM NMOAXKATbIX BUTKOB N2=1 1 YMCIOM
06paboTaHHbIX BUTKOB N3=0 f06aBNEHO NOCTPOEHWE KacaTeNbHOM NAOCKOCTM K
TOPUY NPY>XMHBbI — A5 BO3MOXHOCTU CO3AaHMA B COOpKe CONPXKEHNUI.

7. 3 Habopa 06beKTOB, COCTaBAAOLLMX MOAENb MNPYXMHbI CKaTUA, ckatoyeHa «Ocb
nepeceyeHns AByx naockocten:1». lna noctpoernsa conpsaxernsa «COOCHOCTb»
Tenepb mncnonbayetca «Ocb Z» abCONOTHOM CUCTEMbI KOOPAMHAT MOAENN MPYXXMHbI.

NHTerpupoBaHHaa cucrtema
npoekTnpoBaHua Ten BpaweHua KOMIMAC-Shaft 2D
1. MpwunoxeHne nepevmMmeHoBaHO B Basel u MexaHu4eckue nepeda4qu 2D.

2. OdopmneHne yepTexel (TabauLibl MapamMeTpoOB MeXaHMUYeCcKuX nepeaad, pa3mepsl 1
0603HaYeHNs Ha BbIHOCHbIX 3IEMEHTaX) MPUBEAEHO B COOTBETCTBME CO CTaHAapTaMy
PO.

3. MI3MeHeH npuHLMN NPOBEPOYHOrO pacyeTa KIMHOPEMEHHOW nepesayn.

YcTpaHeH pag ownbok, 06Hapy>KeHHbIX B MPeablAyLLNX BEPCUAX.

NHTerpnpoBaHHasa cuctema
npoekTnpoBaHua Ten BpaweHua KOMIMAC-Shaft 3D

MpunoxeHne nepermMeHoBaHO B Basel u MexaHu4eckue nepeda4u 3D.

MN3meHeHne KkoMnieKTa NOCTaBKn
3 KomMnaekTa NOCTaBKM UCKKOYEHbI:
- KoHcTtpykTOopckas 6ubanoTteka,
- bubanoteka mydr.
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Otnanumnsa sepcum 13 SP1 ot Bepcuum 13

Mpuno>keHne Tpybonposoabl 3D

[opaboTaHa komaHaa CneyuansHas mpyoba:

— TloBOpOTHI TPaeKTOpPMM Tenepb NPOXOAATCA pasnyCcoM. YTobbl 3a4aTb paanyc
NOBOPOTa, MOXXHO BBECTU €ro abCcoNtOTHOE 3HaYeHMe AN KOIPPULMEHT Ans ero
BblUMCNEHMA HAa OCHOBE AMameTpa TpyObl.

- Tosasunacb BO3MOXHOCTb pasjeneHuns cnelyansHom Tpybel B npoLecce
MOCTPOEHMA Ha HECKOBKO TPYO B C/lyyae, eciv Ha TPaekToOpuK yxKe YCTaHOBAEHbI
anemMeHTbl TpybonpoBoja.

OTtanumna sepcum 13 ot Bepcum 12

Mpuno>xxeHne Tpybonposoabl 3D
1. [JobaBneHbl HOBbIE KOMaHAbI.
- Bctpoutb 06x04, No3BO/IAtOLLAs BCTPOWTL B CETMEHT TPAeKTOPUM COBOKYTHOCTb
BEPLUMH, 0OPa3yoLLMX TPAEKTOPMIO 06X0Aa.
- Pacceub Tpyby, N03BONAIOLLYHO pacceyb TPyDy B yKazaHHOM BEPLUMHE Ha ABe
TPyObI.

2. YcoBepLUeHCTBOBaH MexaHN3M MoCcTpoeHusa Tpyb. Tenepb Npu NocTpoeHumn Tpyo
YUMTbIBArOTCS COCTaBHblE 31eMeHTbl. COCTaBHOM 3N1EMEHT — rpynna 31eMeHTOB,
nocnesoBaTeNbHO NPUCOEAMHEHHbBIX APYT K APYry NPUCOEANHUTENbHBIMW (M/VUau
KOHTPOIbHbIMM) TOUKaMM N YCTAHOB/IEHHBIX Ha TPAeKTOPUN.

Bubanoreka aHmmaumnm

1. Tpwu ykazaHMM OCK BPaLLLEHWNS KOMMOHEHTa NMosBMAACh BO3MOXHOCTb BbIOMpaTh
NPAMOANHeHOe pebpo Ntobon aeTann B COOpPKe, OCU CUCTEM KOOPAMHAT,
NPAMONNHENHbIE CErMEHTbI MPOCTPAHCTBEHHbIX IOMaHbIX, KOHUYECKYH MK
LIMAMHAPUYECKYHO MOBEPXHOCTb.

2. Tpw yKasaHuu TpaekTopuuy ANa nepemMeLLeHna KOMMNOHEeHTa NOABNAACh BO3SMOXHOCTb
BbIOMpaTh pebpa AeTanen, CerMeHTbl MPOCTPAHCTBEHHBIX IOMaHbIX Y CMAANHOB.

3. VckntodeHa AoMNoaHUTEIbHAS onepaLms NOATBEPXAEHMS BbibOpa OCK BpaLlleHUs nan
TPAEKTOPUM NMepeMeLLEHNS — NOC/e BbIbOpa Takoro 3NeMeHTa Mo HaXaTUHo KHOMKK
Co30amb 06bekm cucTeMa Cpasy NepexoamnT K BBOAY MapaMeTPOB ABUKEHMS.

Bubnnoteka MetannokoHcTpykuum 3D

1. [obaeneHa komaHzaa lpoguae no kpugod, cnyxallas Ana NOCTPOeHMsA NPodus no
KPVBOIMHEVHBIM 0OpasyoL M.

2. [obaeneHa koMaHaa Pebpo xecmkocmu, cnyxallas Ans nocTpoeHns pebpa
XKECTKOCTW Ha OCHOBE ABYX MJIOCKMX FPaHeN.

3. [opaboTtaH nHTepdenc Bbibopa copTameHTa B kKoMaHaax KoHCmMpyKyus no
obpasyrouwum, lNMpogune no moukam, lNpoguae no kpusou.
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[lobaBneHa GuabTpaLms cNmMcka COPTaMEHTOB MO TUMaM COPTaMEHTOB. VI3MeHeH
cnocob BbIbOpa copTameHTa 13 cnmcka.

4. B nanky Load pobaBneHa bnubanoTeka ctunen otyeTos Framing_reporttemplets.lrt ans
CO34aHuA OTYeTa, rPyNNMpPYHOLLEro Bce Mpoduan OA4HOro TMNopa3mepa,
oTobpaxatroLLero oLy AMHY U Maccy.

N3meHeHne komnaekTa NoCcTaBKu
1. B KOMNAeKT NocTaBkM BKAKOYEHbI CesytoLive BubanoTeku:
- [lpecc-gpopmei 3D,
- 3D-6ubauomeka demaneli npecc-gopm,
- 3D-6ubauomeka demaneli wmamnos,
- bubsuomeku KOHCMpPyKmMopa npecc-gopm,
- bubsuomeku KOHCMpyKmMopa wmamnos,
- bubsauomeka mygpm.
= [na paboTbl C KaxXA0W 13 NepeunciaeHHbix brbanotek Tpebyetca oTaeabHO
onnaynBaemMas AMLEH3US.
2. W13 komnnekTa nocraBkun UCKIKOYEHbI Cresyrolime bubanoteku:
- bubsauomeka cmaHOapmHeIx KpenexHeolx 31emeHmos 019 KOMITAC-3D,
- bubauomeka 31emeHMo8 cMAaHO4YHbIX NpucnocobieHul,
— bubsuomeka kaHaeok dns KOMIIAC-3D,
- Taket 6BUbAnoTek ANa aBUaKOCMMUYECKOW MPOMbILLAEHHOCTL.

Otanumnsa sepcum 12 ot Bepcnn 11 SP1

Mpuno>xxeHne Tpybonposoabl 3D
1. [JobaBneHbl HOBble KOMaHAbI.
1.1, KomaHabl ans paboTbl C akCOHOMETPUYECKMMM CXeMaMm TPYHONpPOBOAOB:

- Co30ame akcoHoMempuyeckyro cxeMy. [1o3BonseT co3aatb B rpaduyeckom
AOKYMeHTe aKCOHOMETPUYECKYHD CXeMY Ha OCHOBE TPEXMEPHOW MOZENN
TpybonpoBosa. Cxema MOXeT HbITb BbINONHEHA BO GPOHTaNbHOWM
M30MEeTPUYECKON NPoeKLnn, GPOHTANbHOM AUMETPUYECKOM N M30METPUYECKON
Npoekumu, a Takxe B NMPOeKLIMK, NapaMeTpbl KOTOPON ONpeAenstoTcs
NOAb30BaTENbCKMMMN HACTPOVKaMN. Ha akCOHOMETPUYECKOW Cxeme OTobpaxatroTca
TPy60oNpPOBOAbI B BUAE YCNOBHbBIX rpaduueckmnx 0b6o3HaueHn, 0603HaueHus
3aMOpPHO-peryvpyoLein apMaTypbl 1 NPOYMe SNEMEHTbI CUCTEMBI.

- 3adame komMnoHeHmy YIO. [o3BonseT 3a4aTb BbIGPaHHOMY KOMMOHEHTY
YCNIOBHOE rpadunyeckoe obo3HaueHne 13 bnubanoTekn 0b6o3HaueHU,
NOAKNHOYEHHOW B KOHPUIypaLMmM NPUAOKEHNS.

- Co30dams YIO snemeqma. No3sonset B rpadryeckom JOKyMeHTe cO34aTb
yCNOBHOE rpadunyeckoe obo3HayeHne snemeHTa. Co3gaHHOe 0b03HaueHne byaet
nobasneHo B 6ubamoteky YO, MoAKAOUEHHYHO B KOHOUIYPaLMN MPUNOXKEHMS.
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1.2.

- Jlobasume 31emeHm 8 cxemy. [103BonAET 206aBUTb B aKCOHOMETPUYECKYHD CXEMY
yCnoBHOe rpaduyeckoe 06o3HauveHWe 3neMeHTa (B T.4. CO34aHHble MNOb30BaTENEM
c nomoubto koMaHasl Cozdame YO anemeHma) Ha BbIGpaHHYHO NAOCKOCTb
NPOEKLMM C y4eTOM NnapamMeTpoB NPOoeKLun 1 TpebyeMor OpUeHTaLMm S1eMeHTa.

- M3MeHUM®b npoekyuro 31emeHma. [1o3BoNseT pejakTnposaTth pasmelleHne YO B
aKCOHOMETPUYECKOW CXeME: U3MEHUTb MPOEKLUMIO, MAOCKOCTb MPOEKLIMM, @ TakxKe
BbINMONHWUTL Npeobpa3oBaHe NOBOPOTA N CUMMETPUN.

KomaHabl ans paboTbl C aKCOHOMETPUYECKMMIN CXeMaMM pa3MeLLeHbl Ha HOBOW

MHCTPYMEHTaIbHOW NaHenn AKCOHOMempuUs, BXOAALLLEN B COCTaB KOMMAKTHOM

MHCTPYMEHTaIbHOW NaHenn bubanotekm.

KomaHaa Jobasume 8 Habop. MNo3BonseT 406aBUTb KOMMOHEHT COOPKM UK MOAENb
13 panna B KoHTenHep wabnoHOB namn TMnoBov Habop, KOTOPbIA MOAKAFOUEH B
KOH®Urypaummn npunoxexuns. Komanaa Jobasums 8 Habop HaxoanTcA Ha
MHCTPYMEHTaNbHOM naHenn 6ubnnotekn Cepauc.

YCOBepLUEHCTBOBAHbI MMEHOLLMECS KOMaHAbI:

- Co30aHue omyemos. lna co3iaHns OTYETOB B NMPUIOXKEHUN Tenepb UCMONb3yeTcs
TOT e MexaHu3M, 4To 1 Ha3oBoM dyHKUMoHane. C MHCTPYMEHTaNbHOM NaHenu
NpWAOXeHNa yaaneHa KoMaHaa 3a8ame ceolicmea. Tenepb CBOMCTBA 3a4at0TCA U
PefaKTMPYHOTCSA C MOMOLLBKO KOMaHZAbl 6a30BOro GyHKUMOHana.

- CneyuanbHas mpyba. Tenepb Ans NOCTPOEHWS CNeLmanbHON TpyObl B KauecTse
6a30BOWN KPUBOM MOXET MCMONb30BaTbCA N0HAA MPOCTPAHCTBEHHAA KpMBaa MK
CBSI3HaA COBOKYMHOCTb KPMBBIX (Kak B KOMaHAe IksuducmaHma Kpusoll).

- B komanay JuazHocmuka nobaBneH HOBbIN BUA MPOBEPKU - D1eMeHms! ¢
He3adaHHeiM YTO - ans obecneyeHna KOPPEKTHOW paboTbl komaHabl Co30ame
aKCOHOMEMpPUYECKyro cXemy.

Bubnnorteka MetannokoHcTpykuum 3D

1.

MNepepaboTaHa kKOMMakTHaaA NaHes b 6UOANOTEKN; TeMepb OHa COCTOUT U3 TPex
MHCTPYMEHTaNbHbIX NaHenew:

- [locmpoeHue memannokoHcmpykyud;

- Obpabomka demaneli MemasnokoHcmpykyud;

- Cepsuc.

MpynnunpoBka KomaHg 6mbanotekn B MeHeaxepe 6nbanoTek cooTBeTCTBYET
rpynnupoBKe KOMaHZ B HOBOM KOMMAKTHOM MaHesu.

KomaHaa Omceys/YONUHUMb 3aMeHEHa KOMaHAaMU:

- U3meHuUmMb ONuUHY;

Omce4s/YONuHUMbG NO nAOCKOCMU;

Yenoeas paszdesika;
- Cmeikosas paszoesika.

[lobasneHa komaHza lpogdusib NO Mmoykam, cnyxallas Ans NoCcTpoeHns Npoduas no
CYLLLECTBYHOLLMM TOUKaM WM MO TOYKaM, CO3/aBaeMbIM MONb30BATENEM.

B komaHabl KoHcmpykyus no obpasyrowjuM, lNMpoguae no moukam v dacoHka
£,06aBNEHbI BO3MOXHOCTM KOMMPOBAHMA MapaMeTpoB 1 CBOWCTB. HoBble
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BO3MOXXHOCTW C/Iy>XaT A4 KOMMPOBAHWA NapamMeTpOB 1 CBOMCTB rOTOBbLIX Npoduaen 1
bacoHOK B Npoduan 1 GacoHKK, HaxoaaLmeca B NpoLecce NOCTPOEHMA.

6. KomaHza Pedakmuposamb Tenepb NO3BONSET PeAaKTMPOBaTb OOBEKTHI, CO34aHHbIe
KOMaHZaMu:
- KoHcmpykyus no obpasyrouum;
- [pogune no moykawm;
-  @acoHka.

7. Peanv3oBaHO CcOxpaHeHWe NapameTpoB MNOCNeAHErO ceaHca paboTbl ANA CEAYHOLLMX
KOMaHZ;
- KoHcmpykyus no obpasyrowjum;

lpogusne no moykam;

dacoHka;

M3meHUmMb ONnuHy.

8. PeannsoBaHa paboTa KOMaHZ B LIMKAE, YTO MO3BONAET YCKOPUTL paboTy C
bubamotekomn B LenoM. Pabota B Lpkae peanmsoBaHa ANs CNeAYHOLIMX KOMaHA;

- KoHcmpykyus no obpasyrouum;
- [poduse no moykam;
- @acoHka;
- U3meHUMb ONUHY;,
- Omceys/YONuHUMb NO NIOCKOCMU;
- Yenoeas pasdeska;
- Cmeikosas pasdesika.
9. Bo Bcex koMaHaax noaaepxmsaetca upetoas cxema KOMITAC-3D:
= ANA NOACBEYEHHbIX 3/1IeMEHTOB;
= ANA BblAENEHHbIX 31EMEHTOB.

10. Ansa oTobpaxeHus HanpaBAeHW N3MEHEHWUA OpPUEHTaLMM KOHCTPYKLMIA 1 npodunei
MCNONb3YHOTCA CreLManbHble YKa3aTesu.

1. KomaHabl paboTbl ¢ Mogynem oTyeToB Tenepb AocTynHbl n3 KOMIMAC 3D.
12. [JobasneH npoduab CTO ACYM 20-93.

13. B moaynb koHBepTauun B DSTV-popmat gobasieHa BO3IMOXHOCTb OMUCaHMA
TOPLIOBbIX CPE30B.

NHTerpupoBaHHaa cnctema
npoekTnpoBaHua Ten BpaweHua KOMMAC-Shaft 3D
1. [na otobpaxeHna opueHTaLmMm CTyneHen NCNOb3YHOTCA CneLmanbHble ykasaTenu.

2. B cnepyrowmx komaHaax noaBnaacb BO3SMOXHOCTb MPOBOAUTL pPacyeTbl reoMeTpum
MeXaHWueckmx nepesgay B CNpaBOYHMKe KOHCTPYKTOPa (415 paboTbl AOMKEH ObITb
ycTaHoBeH CnpaBOYHMK KOHCTpYKTOpa. Pegakund 3):

- LllecmepHs yuauHOpuYeckas ¢ HeWHUMU 3y6bAamu;
- LllecmepHs yuauHOpuUYeckas ¢ 8HympeHHUMU 3ybbAamu;
- LunuHdpu4eckuli Yepesik;
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- YunuHdpuyeckoe yepesdHoe Koaeco.

Bubanoteka Kabenn u xrytol 3D

1.

10.

1.

12.

Peann3oBaH BbIOOP MaTepManoB COEAVMHUTENEN U XTYTOB 13 bnubanotekn Matepuansi
n CopTameHTbl.

PeannzoBaHa ¢yHkUmA [pumeHums OJA... (paHee AOCTyMHas TONbKO ANs
coeanHuTenen) B Ananore BbIbopa MaTepmnanos XryToB B LienoM. PyHKLMA NO3BONAET
MPVYMEHNTL BbIOpPaHHbIV paHee MaTepunan B COCTaBe XryTa K APYrMM XryTam U3aenmns.

Peann3soBaHa pabota ¢ nHtepdencom NepeveHb 3neMeHTOB. [Mpu Haanumm
3anoIHeHHOM Tabanupl [TepeyHs S1eMEHTOB M MOZENEN Ha AMCKE aBTOMAaTM3MPOBaH
npoLiecc Boibopa MoAenen, yCTaHOBKM X B COOpPKe 1 MPUCBOEHMA M O3NLMOHHbBIX
0603HaYEeHNN.

Peann3oBaHO YTeHWe 3KCNOPTHOro darna [epeyHa 31eMeHTOB U3 CUCTEMDI
KOMIAC-32nekTpuk Std.

PeannsoBaH nmnopt Tabauvubl coeanHeHmii ns cuctembl KOMMAC-2nekTpuk (Bepcum
11).

YNpoLLeH MexaHn3M NpucBoeHma MNMo3nLMOHHBIX 0O03HAUEHNI KOMMOHEHTaM,
BCTaBNseMbIM B cHOpKy no komaHae Jobasume u3 gatina.

Peanv3oBaHa NpOCTaHOBKA NHMIA-BLIHOCOK C MO3MLMOHHBIMM 0603HaUEHMAMMN K
KOMMOHEHTaM B MPOCTPaHCTBE COOPKMU.

YnpoLleH npoLecc NoAcBeUYnBaHNa KOMMOHEHTOB B COOpKe B pexmnmax paboTbl
Mo3numoHHoe 0bo3HaueHre anemeHToB 1 CoeanHUTENN B BAOKaX.

[lobaBneHa BO3MOXHOCTb pPaboTbl C TabanLen coeuHeHNN.

Tenepb NOAb30BaTENlb MOXET Ha3HAUUTb INEKTPUYECKNE COEANHEHNA MEXAY
paszbeMamMu A5 BCeX XXryTOB MPOoekTa C MOMOLLLbIO CnelnanbHOro nHrepdenca.

B 3TOM MHTepdeince Takke BbIOVMPatOTCA OTBETHbIE (KabenbHble) YaCcTu Pa3beMOB K
6104UHBIM (MPUBOPHBIM) YacTAM.

ToYHOE NO3MLMOHNPOBaHKE BAOYHbBIX 1 KabenbHbIX YacTel pa3beMOB Tenepb MOXET
ObITb OCYLLECTBNEHO U3 MHTepderica Tabanubl coeanHeHnt. 370 He TpebyeT
npesABapuTENbHOrO BbIOOPa YacTei B OKHe COOPKM.

BO3MOXHO aBTOMAaTMUECKOE CO34aHME YCOBHBIX «MPSMbIX» TPACC, COEANHAOLLMX
pa3bemsl.

[lopaboTtaHa cnpaBoYHas cMcTeMa, Tenepb OHa AoCTynHa 1 B Windows Vista.

Bubanoteka CtaHaapTHble N3genuns

1.

2.
3.
4

MosABMNack BO3IMOXHOCTb BbIbOpa OZHOTO M3 NOCAEAHNX MPUMEHEHHbIX 3/1EMEHTOB.
YcKkopeHa HaBuraums no Aepey U3LeNNA.
PeannsoBaHa BO3MOXHOCTb MOMCKa N3Aeaui MO 33/jaHHbIM 3HaYeHNAM aTpnbyToB.

[lobaBneHa BO3MOXHOCTb 3KCMopTa rpaduyeckoro npeactaBaeHns CTaHAapTHOrO
n3genua B popmatbl KOMIMAC-cbopkm (*.a3d), KOMMAC-aetann (* m3d) n KOMMAC-
bparmeHTa (*frw).

CyLlecTBeHHO NepepaboTaH MeXaHW3M PaboThbl C KpenexXHbIMU COEAVHEHUAMM:

- bonee yaobHbI NOAOOP KpenexHbIX U3Aenni AN BKIKOUEHUS B COEAVHEHME;
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10.

1.

12.

13.

14.

15.

- duabTpaums M3geamin No NapameTpam CoOeAVHEHNS;

— BO3MOXHOCTb MPOCMOTPA OLIMOOK Ha YPOBHE U3AENA, @ HE BCErO COEAVNHEHWS;
— npeABapuTeNbHbI BU3YyalbHbIM MPOCMOTP MOAENN COEANHEHNS;

— BO3MOXHOCTb CO3JaHNA LUMUAEYHbIX COEANHEHUIA.

YcoBepLUEeHCTBOBAH MHTepd®enCc NO3MLIMOHMPOBAHNA 1 aBTOMATNUYECKOrO CONPSAXEHNS
B LokyMeHTax KOMITAC-3D cneayroLlimx SN1EMEHTOB U COEANHEHWI:

— BWHTbI - OTBEPCTUSA;

— LUMNOHKM - Ma3bl;

— CTOMOpPHbIE KONbLLA - KaHaBKW;

= WNAWHTbI;

- pbIM-60AThI;

—  OTKWAHble 6ONTbI.

[obaBneHa BO3MOXHOCTb NO3MLMOHNPOBaHNS 3nemeHToB B KOMITAC-3D no
NONAPHBIM KOOPAMHATaM.

[lobaBneHa BO3MOXHOCTb CO3/aHMA OTBEPCTUM Ha LIUAMHAPNYECKUX U KOHNYECKMX
MNOBEPXHOCTAX C MCMOAb30BAHMEM KacaTeNbHOM MNOCKOCTL.

[lobaBneHa BO3MOXHOCTb YKa3aHWA B KayecTBe KOHEYHON MOBEPXHOCTU He TONbKO
rpaHu, HO 1 NtOHOW BCMOMOraTeIbHOW MAOCKOCTM MPW BCTaBKe CKBO3HbIX OTBEPCTUM U
KpeneXHbIX COEANHEHWNA.

MosBMAACh BO3MOXHOCTb HaCTpOIZKM pasaena cnel_|,|/|c|)vu<au||/11/| (BKJ'II-ObIaFI 610KM
BJIOXKEHHbLIX M AOMOJIHUTENbHbIX pa3,£|,enos), B KOTOpPble 6yﬂ,yT BCTaBJATbCA U34e/1NA
CrpaBOYHMKa.

MoaBMNack BO3MOXHOCTb BbIbOpa 1 MPUMEHEHWSA KPENEXHOro n3aenvsa 6e3 ykasaHus
MaTepuana v NoKpbITHS.

B katanor «KoHCTPYKTVBHbIE 31eMeHTbI» JobaBNEeHbI:
- OtBepcTre nog 3aknenku ¢ notamHom ronoskon FOCT 12876-67;
- OtBepcTua Nog 3aknenku ¢ notanHoun ronoskon MOCT 14802-85;

OtBepctua npoctble nog 3aknenkm FOCT 14802-85.

o

KaTanor «[oAWMMHNKN 1 AeTann MalnH» A0OaBAEHbI:
MoawunHukmn FOCT 26290-90;
Ponvkun TOCT 22696-77;
Brynkun TOCT 19421-74.
B kaTtanor «3nekTpryeckme annapatbl M apMaTtypa» A06aBaeHb!:
- Cronku yctaHoBOUHble kpenexHble [OCT 20862-81, TOCT 20863-81, TOCT 20864-
81, TOCT 20865-81, TOCT 20866-81, TOCT 20867-81;
— [lnatbl n npoknazkm no OCT 107.680225.001-86;
- Jlenectkn TOCT 16840-78, TOCT 22375-77, TOCT 22376-77, TOCT 23920-79, FOCT
23921-79.
Mossuaca HoBbin kaTanor «Kpenex ISO, DIN».
— Bontbl, BUHTLI ISO 1207, ISO 1580, ISO 2009, ISO 2010, ISO 4014, ISO 4015, ISO
4016, 1ISO 4017, ISO 4018, ISO 4026, ISO 4027, ISO 4028, I1SO 4029, I1SO 4162, ISO
4762, 1SO 4766, ISO 7045, ISO 7046-1, ISO 7047, 1SO 7379, ISO 7380, ISO 7411, ISO
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7412, 1SO 7434, 1SO 7435, ISO 7436, ISO 8676, ISO 8677, I1SO 8678, ISO 8765, ISO
10642, 1SO 14586, ISO 14585, DIN EN 1665, DIN EN 24015, DIN EN 24766, DIN EN
27434, DIN EN 27435, DIN EN 27436, DIN EN 1SO 1207, DIN EN 1SO 1580, DIN EN
ISO 2009, DIN EN ISO 2010, DIN EN ISO 2342, DIN EN I1SO 4014, DIN EN 1SO 4016,
DIN EN ISO 4017, DIN EN ISO 4018, DIN EN ISO 4026, DIN EN SO 4027, DIN EN
ISO 4028, DIN EN ISO 4029, DIN EN ISO 4762, DIN EN ISO 7045, DIN EN I1SO
7046-1, DIN EN SO 7046-2, DIN EN ISO 7047, DIN EN ISO 8765, DIN EN I1SO 8676,
DIN EN ISO 10642, DIN ISO 1479, DIN I1SO 1482, DIN SO 7049, DIN ISO 7050, DIN
ISO 7057;

— Tankn ISO 4032, ISO 4033, ISO 4034, I1SO 4035, ISO 4036, ISO 4161, ISO 4775, 1SO
7040, ISO 7041, ISO 7042, ISO 7043, ISO 7044, ISO 7413, ISO 7414, 1SO 7417, ISO
7719, 1SO 7720, 1SO 8673, ISO 8674, 1ISO 8675, ISO 10511, ISO 10512, ISO 10513, ISO
12125, 1SO 12126, DIN 315, DIN 546, DIN 547, DIN 548, DIN 557, DIN 562, DIN 582,
DIN 929, DIN 986, DIN 1587, DIN 6330, DIN EN 1661, DIN EN 1663, DIN EN 1664,
DIN EN 14399-4, DIN EN 24032, DIN EN 24033, DIN EN 24034, DIN EN 24035, DIN
EN 24036, DIN EN 28673, DIN EN 28674, DIN EN 28675, DIN EN ISO 7040, DIN EN
ISO 7042, DIN EN ISO 7719, DIN EN 1SO 10511, DIN EN I1SO 10512, DIN EN SO
10513;

- LWanber ISO 7089, ISO 7090, ISO 7091, ISO 7092, ISO 7093-1, ISO 7093-2, ISO 7094,
ISO 7415, 1SO 7416, ISO 8738, ISO 10669, ISO 10673, DIN 434, DIN 435, DIN 436,
DIN 440, DIN 1441, DIN 6340, DIN 6796, DIN 6908, DIN 6917, DIN 6918, DIN 7349,
DIN 7989-1, DIN 7989-2, DIN EN 28738, DIN EN ISO 7089, DIN EN I1SO 7090, DIN
EN ISO 7091, DIN EN ISO 7093-1, DIN EN ISO 7093-2, DIN EN ISO 7092, DIN EN
ISO 10669, DIN EN I1SO 10673;

- 3aknenku DIN 124, DIN 302, DIN 660, DIN 661, DIN 662, DIN 674, DIN 675, DIN
6791, DIN 6792, DIN 7340, DIN 73471,

- Wnanutel ISO 1234;

- Wrmetel ISO 2338, ISO 2339, ISO 2340, ISO 2341, ISO 8733, ISO 8734, ISO 8735,
ISO 8736, ISO 8737, 1ISO 8739, ISO 8740, ISO 8741, ISO 8742, 1ISO 8743, ISO 8744,
ISO 8745, ISO 8746, ISO 8747, ISO 8748, I1SO 8750, ISO 8751, ISO 8752, 1ISO 13337,
DIN 1445, DIN EN 22338, DIN EN 22339, DIN EN 22340, DIN EN 22341, DIN EN
28734, DIN EN 28736, DIN EN 28737, DIN EN ISO 1234, DIN EN ISO 8733, DIN EN
ISO 8735, DIN EN ISO 8739, DIN EN SO 8740, DIN EN 1SO 8741, DIN EN SO 8742,
DIN EN ISO 8743, DIN EN ISO 874,4 DIN EN ISO 8745, DIN EN ISO 8746, DIN EN
ISO 8747, DIN EN ISO 8748, DIN EN 1SO 8750, DIN EN 1SO 8752, DIN EN ISO
13337.

bnbanoreka kaHaBok gns KOMIMAC-3D

1. 13 BUHBAMOTEKN NCKAKOYEHA BO3MOXHOCTb NOCTPOEHNA HOBbIX KaHaBOK 1 OCTaBN€Ha
BO3MOXXHOCTb peAaKTPOBaHME yoKe MMEHOLLINXCA.

2. bubanoteka yaaneHa n3 MeHegxepa bnbamoTtek, T.K. NOAKAKOYeHE BHBANOTEKM
BO3MO>HO TO/IbKO NMPW pejakTUPOBaHUM KaHaBOK.
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Otnanumnsa sepcum 11 SP1 ot Bepcum 11

Bubnnorteka MetannokoHcTpykuum 3D

1. [JobasneHa koMaHaa PacoHka. PacoHka CTPOUTCA Ha OCHOBE AeTanent KOHCTPYKLMNA,
co3faHHbIx brbanotekon MemannokoHcmpykyuu 3D. BapviaHTbl NOCTpOeHNA
bacoHKM:

— aBTOMaTnyeckoe noctpoeHmne N-yronbHom GacoHKM Ha OCHOBE BblGpPaHHbIX
JeTanewu;

— aBTOMaTM4YecKoe MOCTPOeHNe NPAMOYToNbHON GacOHKM Ha OCHOBE BbIOPaHHbIX
JeTanewu;
= NOCTpOeHne GacoHKM MO 3CKM3Y NONb30BaTENS.

2. [lobasneH Modysb koHeepmayuu 8 DSTV-gpopmam, npeaHa3HaUeHHbIA AN
npeobpaszoBaHua GannoB AeTaner, Co34aHHbIX bubanotekon MemaniokoHCMpyKyuu
3D, B pannbl popmata DSTV (popmat nporpamm ana ctaHkos ¢ UIMY). Moaynb
peann3oBaH B Buae bubavnotekn m3d2nc.rtw. OHa Haxoantca B noananke ..\Libs\
framing rnaBHOW Nanku cuctembl 1 NOAKNrOYaeTcs B MeHedxepe 6ubiuomek
CTaHAAPTHLIM CNOCOOOM.

NHTerpnpoBaHHasa cuctema
npoekTnpoBaHua Ten BpaweHmua KOMIMAC-Shaft 3D
1. OdopmneHne n nHTepdenc bubamotekn.

- nepepaboTaHa KOMMNakTHasa NaHenb bubanoTeky;

— 3/1IEMEeHTbI yNpaBaeHNsa NOCTPOEHEM OOBEKTOB PacnonoXeHbl [1aHean CBOMCTB
cnctembl KOMITAC-3D ¢ rpynnnpoBKOM NO BKAAAKaM;

=~ MCNONb30BaHO HOBOE rpaduyeckoe opopmaeHNe KoMaHa brubanoteku.
2. KomaHapbl bubanoTteku:
- TepepaboTaHbl MpMHLMMbI PaboThl CYLLECTBYHOLWMX KOMaHA b1nbanoTeku:
— 0bBbeKTbl BUBANOTEKN CTPOATCA B TIOKANbHbIX CUCTEMAX KOOPAMHAT;
= NPV NOCTPOEHUM UCMONb3YETCA NapamMeTpm3aLLms;

— PeAaKTMpOBaHME MOXET OCYLLECTBIATLCA N3SMEHEHNEM COOTBETCTBYHOLLMX
nepemMeHHbIX MOAENN.

— [lobaBneHbl KOMaHZbI:
— BHewHsAs MHO202paHHAs cmyneHs;
— BHympeHHss MHO202paHHas CmyneHs;
— BHewHss npogusbHaa cmyneHs;
— BHympeHHss npoguibHas cmyneHs;
— Kosbyesvie omeepcmusi;
— Kosibyeseole nasel,
- Omeepcmue*;
- KaHaeka*;
— lpomouka*;
— LllecmepHs KOHUYeCcKas ¢ NpAMbIMU 3y6bAMU**;
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— LllecmepHs KOHUYeECKAA € Kpy208bIMU 3yObAMU**;
— 38e3004ka kK npugoOH6IM POJIUKOBLIM YensMm;

- lllkue kn1uHopemeHHoU nepeda4u;

- Llikue 3yb4amopemeHHoU hepedaqu;

— Kosneco yepssiyHoe**;

- Yepesk (ZA, ZI, ZN, ZK**);

- Wnuysr*;

— LlInoHoYHsIl nas*.

* - GyHKUMOHaAbHOCTb ObecneunBaeTcs nHTerpaumen ¢ bubanoteko CmaHoapmHele
M3denus.

**- MeToA, MOCTPOEHNA HE ABNAETCA 4OCTaTOYHO TOYHbIM A4J1d HENOCPEACTBEHHOIO
NPUMEHEHNA MOAENN TMPKN N3ITOTOBJIEHNIN Nepeaad.

B komaHay BHewHsAa MHO202paHHasA cmyneHb Bolwen GyHKLMOHaN KOMaHz, BHewHul
k8adpam vi BHewHul wecmu2paHHUK, B KOMaHAy BHympeHHAs MHO202paHHas cmyneHs -
dyHKUMOHaN komaHa BHympeHHul keadpam vi BHympeHHUl wecmuzpaHHUK, B KOMaHzay
BrewHsas npoguibHas cmyneHs - GyHKLMOHan KoMaHAbl JIbicka. B cBA3M € 3TUM OTAeNbHbIE
KOMaHZbl NOCTPOEHMA LIECTUTPAHHNKOB, KBaAPATOB U JIbICKM UCKIOYEHbI U3 BrbanoTeku.

bnbanoreka aHmmaumnm

1. Toasunnacb BO3MOXHOCTb NepeMeLLEHNA KOMMOHEHTA BAO/b MPOCTPAHCTBEHHOIO
cnaariHa ¢ onNuMAMM NepemMeLleHnsa napannenbHoO camoMy cebe 1 C CoxpaHeHreM
HOpManw.

2. [lepemeLleHne BO3MOXHO Tenepb M MO CKPYrNeHUSM B BEPLLUMHAX NPOCTPAHCTBEHHbIX
JIOMaHbIX.

3. [opabotaHa CnpaBouHasa cucteMa bubanoteku.

|/]CI'IpaBJ'IeHI:>I OLUI/I6Kl/I, 3aMeyeHHble B npeabl,quu,eVl BEPCUN.

Bubanoteka CtaHaapTHble N3genuns
1. B «katanor «Kpenex» gobasneHa lanka FTOCT 9064-75.
2. B «xartanor «3nekTpuueckmne annapatbl M apmaTypa» 40HaBAEHbI:
= Knemmbl 1 3aXKnMbl
- Knemma KM 1a,6 ra 0.483.002 TY;
= 3axunmbl 3MI1, 3M3 ra 0.483.000 TY;
— [unb3bl kabenbHble no FOCT 23469;
MMnb3bl kabenbHble TOCT 23469.1-82;
MMnb3bl kabenbHble TOCT 23469.2-79;
Mnb3bl kabenbHble TOCT 23469.3-79;
MMnb3bl kabenbHble TOCT 23469.4-83;
- CoeanHUTENN SNEKTPUYEcKMe NPAMOYTrONbHble

— CoeanHutenn Tmnos PI115;
— CoeanHutenn Tmnos CHIM227;
- CoeauHuTeNn 3neKTpUYecKne LnavHapuyeckme
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- CoeanHuntenn tunos CHLZ23;

- CoeanHuntenn tunos OHu-bl-1;

- CoeanHuntenn tunos OHLL-Bl-3;

- CoeanHuntenn tunos CHUZ27, CHL28, CHLI29;
- CoeanHuntenn tmnos 2PMIT;

- Coepunnuntenv tunos PCIATB, PCIBATB, PCI'TB, PCTBTB, PCATB, PCBEATB, PCTB,
PCBTB;

— Coeannutenn Tmnos PCI'C, PCICrT.
3. YcoBeplUeHCTBOBaHbI NMPOLLECCHI YKa3aHWs ONOPHOM Toukn cnocobamu Mo
koopOuHamam v LieHmp kpyano2o pebpa.

4. TlosBMnacb BO3MOXHOCTb peaakTtnpoBaHMA OTBepCTMVI, BXO4AWMX B NMPOCTble
MaCCMBbI.

Otanumna sepcum 11 ot Bepcun 10 SP1

Mpuno>keHue Tpybonposoabl 3D
1. [obaBneHbl HOBblE KOMaHAbI.

- Tpaekmopus u3 bubiuomeku, No3BonArOLLan L06aBUTb B MPOEKTMPYeMYHO COOpKY
TPAEKTOPUIO U3 BUBANOTEKN MOAeNeN, NOAKOUEHHOM B KOHOUIypaLmm
NPUNOXEHWS.

- CoeduHume y4acmku, No3BOAAOLLAA COEANHUTL YYacTku TpybonpoBoaa nyTem
MOCTPOEHMSA B ero paspbiBe TPybObl MO0 yyacTka TPy6OoNpoBoAa.

- Omuyem, npeHa3HayeHHas ANs NONyYeHUs CBOAHbIX TabNMUHBIX OTYETOB MO
cocTtaBy cbOpKm.

- 3adame ceolicmea, No3BOAAOLLAA 3a4aTb HEOOXOAMMbIE CBOMCTBA AeTanu, cbopke
MO0 BXOAALLMM B COCTaB COOPKM KOMMOHEHTaM MW TeNaM.

- UHpopmayus 06 obvekme, npeaocTaBatoLLLan MHGOPMALMIO O CBOMCTBAX
BbIOpPaHHOro obbekTa.

- JuazHocmuka, No3BoNAOWan NPOM3BOANTL MONCK NepeceyeHnt 0bbekToB 1 Tpy6
C AMHOM MeHbLLEe 3alaHHOTO 3HaYeHMS.

- Co3dame wabsoH mpybel, NO3BONAOLLAA CO34aTb HOBbIN WabaoH Tpybbl 1, Npu
HeobxoAMMOCTH, 206aBUTb €ro B KOHTeNHep WabAoHOB.

2. YcoBepLleHCTBOBaHbl MMeroLLMecs KOMaHAbI.

- B komaHze Pasmecmume 3/1eMeHm NosBUAACb BO3MOXHOCTb 3a4aTb COMPAXeEHNe
100 yesnom ans LOMOAHUTENBHOM OCK MPUCOEANHUTENBHOM TOUKM.

- B xomaHze CneyuansbHas mpyba nossunacb BO3MOXHOCTb CO34aHMA TpyObl Kak
Tena B cOopke, T.e. 6e3 co3aaHNa oTAenbHOro danna getanm.

- B xomaHgaax NMocmpoume mpy6onposod v Tpybel no mpaekKmopusM NoaBnNach
BO3MOXHOCTb MPON3BOANTL MOCTPOEHME TPYOONPOBOAA C MePECTPOEHNEM
OTBOZOB MOJ Yro/ MOBOPOTa TPAEKTOPUM.
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- W3meHeHO Ha3BaHWe KoMaHAbl Paszdesika y2/108 v paclupeHbl ee BO3SMOXHOCTY.
HoBoe Ha3BaHwe koMaHabl — Mosopomel. KomaHaa [Tosopomel 06beanHaAeT B
cebe OCHOBHble CNOCObbI 06PaboTkM NOBOPOTOB TPYHOMNPOBOAA 1 MO3BONSET:

— YAANATb UMELLMECA MOCTPOEHMA, OCTaBNAsA TPyObl 6e3 0bpaboTky;

— pa3MeLLaTb OTBOZAbI C MEPEeCTPOEHNEM MUX MOZ YroN NOBOPOTa TPAeKToOpuY;

— BbIMOJIHATbL Pa3Aenky yrnos TopLoB Tpyo6;

— MEHATb OAMH CNocob 06paboTkM Ha APYrow, Kak Ans OTAENbHOro NOBOPOTA, TaK
W ANS Tpynnbl MOBOPOTOB.

3. Tomolb N0 TOM UK MHOW KOMaHAe B1MbanoTekn Tenepb MOXHO MONYUUTh, BbI3BAB
KOHTEKCTHYHO CMPaBKy Ha KHOMKE KOMaHAbl.

Bubnnorteka Kabenun v xrytbl 3D

1. MosBWnack BO3MOXHOCTb BbIGOpa MaTepuanos (MPOBOAOB U Kabenei) 13
CnpaBoyHuka Matepuansl n CopTameHTbl NPU PefakTMPOBaHWK COCTaBa TPacChbl.

2. TlosaBmnacb BO3IMOXHOCTb BbibOpa MaTepunanos n3 CnpaBoyHnka Matepuanbl u
CopTameHTbl Npy pesakTMpOBaHMUK COCTaBa XryTa

3. 2nemeHTbl ynpaBaeHua komaHa Cozdame nodcbopky xaym/kabenob v
[No3uyuoHuposame omeemHyro 4acme Tenepb HaxoOAATCA Ha [laHenn CBOMCTB
KOMMAC.

4.  VcnpaBneHbl OLWMOKM NOCTPOEHNA OBLLMX Yy4aCTKOB TPAEKTOPUA.

Bubanoteka CtaHaapTHble N3genuns
1. ToABmnacb BO3MOXHOCTb 3KCNOpTa rpadnyeckoro NpeAcTaBieHma CTaHAapPTHOrO
n3genvs B popmatel STEP, VRML, ACIS, Parasolid, IGES, STL, DXF, BMP, JPG.
MoABMNacb BO3SMOXHOCTb MPOCMOTPa TPEXMEPHOW MOAENV N3AENNA B KIUEHTE.
YcoBepLUEHCTBOBaH NHTePdENC KreHTa.
YcoBepLueHCTBOBaH nHTepdenc pabotbl co cnpaBoyHrkom B KOMIMAC-3D:
— pob6aBneHa BO3MOXHOCTb 3a4aHnsa 0603HaUYeHNsa NO3nLMKM NPy BCTaBke U34enva B
cbopky;
— fobaBaeHa BO3MOXHOCTb 3alaHNsA COOCHOCTU U3AENNA C MPON3BOJIbHBIM PebpoM
B cbopke;
— YNpOoLLeH MHTepdeNC NO3NLMOHMPOBAHNA KOHCTPYKTUBHBIX 31EMEHTOB MPW
BCTaBke B foKymMeHT KOMIAC-3D.
5. V3MmeHeHuda B KaTanorax usaenuvm.
- [JlobasneH katanor «Pe3pboBble OTBEPCTUSA C TPYOHOM LIMANHAPNYECKOW pe3bboi».
- B «atanor «Kpenex» gobasneHbl:

— bontel TOCT P 52644-2006, TOCT 18125-72, TOCT 15163-78, TOCT 10602-94,
FOCT 24379.1-80, TOCT 24379.0-80;

— lankn FOCT 10606-72, TOCT 10607-94, TOCT 15526-70, TOCT 10608-72, TOCT
10609-72, TOCT 10610-72, TOCT P 52645-2006;

— Wanbbl TOCT 9649-78, TOCT 28848-90;
— BuHTeI TOCT 28962-91, TOCT 28963-91;
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— BuHTbI ycTaHoBOUHbIe [OCT 28964-91;

— BuHTBI ¢ HakaTaHHOW ronoskon TOCT 21331-75, TOCT 21332-75, TOCT 21333-75,
FOCT 21334-75, TOCT 21335-75, TOCT 21336-753, TOCT 21337-75;

- 3aknenku [OCT 12638-80, FTOCT 12639-80, FOCT 12640-80, NOCT 12641-80,
FOCT 12642-80, TOCT 12643-80, TOCT 12644-80, TOCT 26805-86;

- Wrndtel TOCT 24296-93, TOCT 14229-93, TOCT 10773-93, OCT 3-2234-80;
— ['yxoHbl TOCT 21249-96;
— boHkun OCT 3-1496-72, OCT 3-1497-72.

- B karanor «[logwmnHmkmn n getanv MawmH» A06aBNEHbI:

— Konbua FOCT 26576-85, TOCT 2893-82, TOCT 2833-77, TOCT 24559-81, TOCT
13944-86, TOCT 13943-86, FOCT 13942-86, TOCT 13941-86, OCT 13940-86,
rOCT 9833-73;

— [OCT 14775-81 KaHaBKkuM And BbIXOAa AONOSKOB;

- MH 470-61 lNpoTouky Noj 3anopHble KONbLLA;

— KaHaBkW Noj, canbHWKOBbIE KOAbLLA;

— KaHaBku NpaMOyrosnbHble;

— Kanasku chepuyeckue;

- KaHaBku TpaneuneBmaHblE;

- FOCT 1139-80 CoeamnHeHWs WAnLeBble NPAMODOOYHBbIE;

- IOCT 6033-80 CoeanHeHuma WwWanLeBble 3BObBEHTHbIE C yraom npoduna 30
rpasycos;

— CoeanHeHuMA WANLEBbIE TPEYTrONbHbIE;

- [OCT 10748-79 CoesnHeHVA LUNOHOUHbIE C NPU3MATUYECKUMMN BbICOKMMM
LUNOHKaMK;

- [OCT 22360-78 CoeanHEHMA LLUMOHOYHbIE C MPU3MATUYECKUMW LLIMOHKaMW;
- WnoHkn FTOCT 24071-97, TOCT 29175-91, TOCT 8790-79;
- FOCT 3722-81 Wapwkw;
- [OCT 6870-81 Poankn nronbyatble;
— CanbHMKOBbIE BOMIOYHbIE KONbLA;
— [OCT 19853-74 lNpecc-MacneHkw.
- B karanor «/[letanu 1 apmatypa Tpyb0onpoBoA0B» A0OaBAEHbI:
— Yactn coeamumtensHble TOCT 5525-88
= YronbHukm FTOCT 8946-75, TOCT 8947-75
— TponHunkm FTOCT 8948-75, TOCT 8949-75, TOCT 8950-75
— Kpectbl TOCT 8951-75, TOCT 8952-75, TOCT 8953-75

— My¢Tbl TOCT 8954-75, TOCT 8955-75, TOCT 8956-75, TOCT 8957-75, TOCT
8966-75

— Hunnean FOCT 8958-75, TOCT 8967-75

- lavkn TOCT 8959-75

— ®yTtopkm FOCT 8960-75

— KoHTtprankm FOCT 8961-75, TOCT 8968-75
- Konnakn TOCT 8962-75
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- Mpobkun FTOCT 8963-75

— CroHbl TOCT 8969-75

— 3a4BWXKKM

— KpaHb! Wwapossble

— KnanaHbl obpaTtHble

- KnanaHbl npesoxpaHnTeNnbHble

— Ckobbl FOCT 24132-80, FOCT 24133-80, FTOCT 24134-80, TOCT 24135-80, FOCT
24136-80, FOCT 17678-80

— XomyTbl 1.3.6 TOCT 24137-80, FTOCT 24138-80, TOCT 24139-80, TOCT 17679-80
— TosABmACA HOBbIV KaTaNoOr «IAeKTpUUYeCcKne annapatsl U apMaTypa»:

- Coeamnuntenn Tunos 2PMIC, 2PMICA, 2PMICIA

— CoeanHutenn tmnos 2PTT, 2PT-A

— CoeanHuntenn tmnos WP, LWWPT, LWPI-M

- CoeanHutenn Tmnos CLUP, CLUPT

- CoeamnHutenn tunos P, PI, PI-T1

= CoeanHuntenn tunos 2PM, 2PMT, 2PM/J, 2PMAT, 2PMLL, 2PMLLIB

= CoeanHuntenn tunos 2PMTI, 2PMI' [, 2PMIT, 2PMTIT1A

- CoeanHutenn tmnos PMI

- CoeanHuntenn tunos OHLL-PI-09

— HakoHeuHwkn kabenbHble TOCT 22002.1-82, TOCT 22002.2-76, TOCT 22002.3-
76, TOCT 22002.4-76, TOCT 22002.5-76, TOCT 22002.6-82, TOCT 22002.7-76,
FOCT 22002.8-76, TOCT 22002.9-76, TOCT 22002.10-76, TOCT 22002.11-76,
FOCT 22002.12-76

— [loaBuica HOBbIW KaTanor «/letanu 1 y3/bl COCyJ0B 1 annapaToB»:
— bontel OCT 26-2037-96;
— lavikn OCT 26-2038-96, OCT 26-2041-96;
— Wnwuabkn OCT 26-2039-96, OCT 26-2040-96;
- Wanbel OCT 26-2042-96;

- [OHnwa FTOCT 12619-78, TOCT 12620-78, TOCT 12621-78, TOCT 12622-78, TOCT
12623-78, TOCT 6533-78;

— ®naHubl TOCT 28759.2-90, TOCT 28759.3-90, TOCT 28759.4-90, OCT 26-01-127-
81, OCT 26-01-1298-81, P/l 24.202.01-90, P/, 24.202.02-90;

— [Mpoknaaku TOCT 28759.6-90, TOCT 28759.7-90, TOCT 28759.8-90, OCT 26-01-
1257-75;

— Ycrpowictea ctponosble FOCT 14114-85, TOCT 14115-85;

— Konnaukn kancynsHble FTOCT 9634-87;

— Jlrokn OCT 26-2001-83, OCT 26-2002-83, OCT 26-2003-83, OCT 26-2004-83,
OCT 26-2005-83, OCT 26-2006-83, OCT 26-2007-83, OCT 26-2011-83, OCT 26-
2094-83;

— Kpbiwkn nrokos OCT 26-2008-83, OCT 26-2009-83, OCT 26-2095-83;

- Obeuaikn nrokos OCT 26-2010-83;

- Yctpowictea wapHupHble OCT 26-2012-83, OCT 26-2015-83;
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— Onopbl OCT 26-01-153-82, OCT 26-2091-93, ATK 24.200.04-90, ATK 24.200.03-
90;

- Wryyepa, natpybkun ATK 24.218.06-90;

— Bobbiwky, npobkn OCT 26.260.460-99.

N3meHeHne KomnaekTa NnocTaBKu

B komnnekT noctaBku BkAtoUeHa brubanoteka MemannokoHecmpykyuu 3D, npesHa3HaueHHas
A9 aBTOMAaTM3aLLMM NpoLecca NPOeKTUPOBaHMA METANIUYECKNX KOHCTPYKLMI 13 Npoduner
MeTannonpokara.

1.  BO3MOXHOCTU BUbBAMOTEKM

KoHCTpyKLMA CTpOMTCS Ha OCHOBE 0bpa3yHoLLKMX 1 BbIBpaHHOTo copTameHTa. B kauecTBe
06pasyroLLMX MOTYT BbICTyNaTh:

— OTPE3KM B 3CKM3ax;

— CErMeHTbl NPOCTPAHCTBEHHbIX JIOMaHbIX;

- NpAMOAMHeNHble pebpa.

CopTaMeHT MOXXET BbITb BbIOpaH M3 KOHTEWHepPa LWabnoHOB:

— MNONb30BaTE/NIEM BPYUHYIO;

— aBTOMAaTU4Yecky, Npu BbIbOpE 3K3eMnaspa copTaMeHTa B cnpaBoyHmke MuC.

MpK NOCTPOEHMM KOHCTPYKLIMM MOXET bbITb 3aaHa 0bpaboTka aetanein. Cnocobbl 06paboTkm
JeTanem:

— yI70BasA pasgesnka A4 Yr1oBbIX Y4acTKOB;

- JAeNeHne NPAMOJMHENHBIX YY4aCTKOB METaNNOKOHCTPYKLIMY;

= OTCTyn OT Yy3/10B 06Pa3yroLLMX.

[loCTynHbI pas3anyHble CNOCObbl OTCEUEHWNA N YANTVHEHNA AeTaNel KOHCTPYKLIMN.

2. KoHtenHep wabnoHos
B KOoMniekT noctaBkn 6UBANOTEKM BXOAUT KOHTEMHep WabaoHOB, COAePXKaLLMA MOAENM
3HaUNTENBHOW YacTN COPTAMEHTOB COrNacHO oTeYvecTBeHHbIM cTaHaapTam (TOCT, TY, v ap.).
3. WHterpauma co CnpaBoyHmnkoM MaTtepuanbl 1 COpTaMeHTb!

PeanunsosaHa coBmecTHaa pabota bubanorekn MemannokoHcmpykyuu 3D v CnpaBoYHmKa

Martepwanbl 1 CopTameHTbl. BapraHTbl COBMECTHOM paboTbl:

— ABTOMaTMUECKOE MO3NLIMOHUPOBAHME Ha COOTBETCTBYHOLLEM COPTaMeHTe
Cnpasoynuka MaTtepuansl 1 CopTameHTbl NOc/e BblIbOpa onpeAeneHHOro
copTameHTa 13 Habopa.

— ABTOMaTM4eCKMin BbIOOP copTaMeHTa 13 Habopa, a Takxke aBToMaTnyeckoe
onpeaeneHne HeobxoAMMbIX MapamMeTpoB Nocae BbIbOpa 3K3eMMaspa COPTaMeHTa
n3 CnpaBouHuka Matepuansl n CopTameHTbl.

Ana pabotbl ¢ 6ubanotekoin MetannokoHcTpykuum 3D Tpebyetca oTaeNbHO onlaunBaeMas
NNLIEH3MA.
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Otnanumnsa sepcum 10 SP1 ot Bepcnu 10

Bubanoteka CtaHaapTHble N3genuns
,ﬂ,OI'IO}'IHeHbI Kataaorm l/|3[l,eﬂl/ll7l.
1. Katanor «[MoAWnnHUKM 1 AeTanu MaLlnH»
- TOCT 2893-82 KonbLa ynopHble Npy>XnHHbIE
— TOCT 2833-77 Konbuo Npy>XMHHOE ANd CTONOPEHUSA BUHTOB
- [OCT 24559-81 KonbLo cTONOpHOE NPY>XMHHOE
- TOCT 13944-86 KosbLa npy>XWHHblE YNOPHbIE MAOCKUE N KaHaBKW ANA HNX
- [OCT 13943-86 KonbLia Npy>XuHHblE YNOPHblE MNAOCKMNE BHYTPEHHME
IKCLLeHTpUYeckne
- [OCT 13942-86 KonbLa Npy>XMHHbIE YNOPHble MJI0CKMEe HapyXHble
IKCLLeHTpUYeckne
— [OCT 13941-86 KosbLa Npy>XuMHHbIE YMOPHbIE MIOCKNE BHYTPEHHME
KOHLIEHTpUYeckne
- [OCT 13940-86 KosnbLia Npy>XmHHblE YNOPHbIE MNOCKNE HapYy>XHble
KOHLIEHTpUYeckne
2. Katanor «[letann n apmatypa TpybonpoBosoB»
- TpybonpoBoaHasa apmatypa
— FOCT 5525-88 Yactn coeamHUTENbHbBIE YYTYHHbIE, U3TOTOBJ/IEHHbIE IMTLEM B
necuaHble GopMbl, AN TPyOONPOBOAOB. TexHMYecKMe YCI0BUS
— FOCT 8946-75 CoeamHUTENbHbBIE YaCTU U3 KOBKOTO YyryHa C LIMANHAPUYECKOW
pe3bbon Ans TpybonpoBOAOB. YroNbHMKM NPOxoaHble. OCHOBHbIE pa3mepsl
— [OCT 8947-75 CoepnHUTENbHbIE YaCTX M3 KOBKOTO YyryHa C LMANHAPUYECKOM
pe3bbon ans TpybonpoBOAOB. YroNbHMKM NepexoiHble. OCHOBHblE pa3mepbl
- [TOCT 8948-75 CoeanHUTENbHbIE YaCTW M3 KOBKOIO YyryHa C UNAMHAPUYECKON
pe3bbor ana TpybonpoBoAoB. TponHWKM npamble. OCHOBHbIE pa3Mepbl
— [OCT 8949-75 CoeanHuTENbHBIE YaCTU M3 KOBKOTO YyryHa C LMANHAPNYECKOM
pe3bbor ansa TpybonpoBoAoB. TponHWKM nepexosHble. OCHOBHbIE pa3mepsl
— FOCT 8950-75 CoeanHUTENbHbBIE YaCTX M3 KOBKOTO YyryHa C LMANHAPUYECKOM
pe3bbon Ana TpybonpoBOAOB. TPONHMKM C ABYMSA nepexojamu. OCHOBHbIE
pa3mepbl
- [OCT 8951-75 CoeamHUTENbHbIE YaCTN N3 KOBKOIO YyryHa C LMANHAPUYECKON
pe3bbort ans Tpybonpooaos. KpecTbl npsmble. OCHOBHblE pa3mepsl
— FOCT 8952-75 CoeamHUTENbHbIE HaCTN N3 KOBKOTO YyryHa C LMANHAPUYECKON
pe3bbon ans Tpybonposoaos. KpecTbl nepexosaHble. OCHOBHbIE pa3mMepbl
— FOCT 8953-75 CoefnHUTENbHbIE YaCTX M3 KOBKOTO YyryHa C LMANHAPUYECKOM
pe3bbon ans TpybonpoBoaoB. KpecTbl ¢ ABymsa nepexosamu. OCHOBHbIE
pa3mepbl
— [OCT 8954-75 CoeanHUTENbHBIE YaCTW M3 KOBKOTO YyryHa C LMANHAPUNYECKOM
pe3bboli ansa TpybonpoBoaoB. MydTbl npamMble kopoTkne. OCHOBHbIE pa3Mepbl
— [OCT 8955-75 CoeanHUTENbHbIE YaCTW M3 KOBKOTO YyryHa C LUMANHAPUYECKOM
pe3bbon ana TpybonpoBoaoB. MydTbl npamMble AnnHHbIE. OCHOBHbIE pa3mepbl
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— [OCT 8956-75 CoeanHUTENbHbIE YaCTW M3 KOBKOTO YyryHa C LMANHAPUYECKOM
pe3bbon ans Tpybonpoogos. MydTbl KomneHcupytowme. OCHOBHbIE pa3Mepbl

- [OCT 8957-75 CoeanHNTENBHbIE YaCTU U3 KOBKOTO YyryHa C LMAVHAPNYECKOM
pe3bbor ana TpybonpoBoaos. MydTbl nepexoaHble. OCHOBHbIE pa3mepsl

— [OCT 8958-75 CoeanHUTENbHbIE HaCTN M3 KOBKOTO YyryHa C LMANHAPUYECKON
pe3bbor ans TpybonpoBoaos. Hunnenn asoriHble. OCHOBHbIE pa3mepsl

— FOCT 8959-75 CoeamHUTENbHbBIE YaCTX M3 KOBKOTO YyryHa C LMANHAPUYECKOM
pe3bbon ans TpybonpoBoaos. ankn coeamHuTenbHble. OCHOBHbIE Pa3Mepsb!

— [OCT 8960-75 CoeanHUTENbHbBIE YaCTW M3 KOBKOTO YyryHa C LMANHAPUYECKOM
pe3bbon ans Tpybonpoogos. ytopkn. OCHOBHbIE pa3mepbl

- [OCT 8961-75 CoeamHUTENbHbIE YaCTN N3 KOBKOIO YyryHa C LMANHAPUYECKON
pe3bbon ans TpybonpoBoaoB. KoHTprariky. OCHOBHbIE pa3mepsl

— FOCT 8962-75 CoeamHUTENbHbIE YaCTN M3 KOBKOTO YyryHa C LMANHAPUYECKON
pe3bboit ana Tpybonposoaos. Kosnaku. OCHOBHblE pa3Mepbl

— FOCT 8963-75 CoefnHUTENbHbBIE YaCTW M3 KOBKOTO YyryHa C LMANHAPUYECKOM
pe3bbon ans Tpybonpooaos. Mpobkn. OCHOBHbIE pa3Mepb!

— [OCT 8966-75 Yactn coeanHuTENbHbIE CTaNbHblE C LMANHAPUYECKON pe3bbol
ana tpybonposogos P=1,6 Mla. MydTtbl npamble. OCHOBHble pa3Mepbl

- [TOCT 8967-75 Yactn coegmHUTENbHbIE CTalbHble C LMANHAPUYECKON pe3bboin
ana Tpybonpoeozos P=1,6 MIMa. Hunnean. OCHOBHbIe pa3mepbl

— FOCT 8968-75 Yactn coeamHUTENbHbIE CTaNbHblE C LUMAVHAPUYECKOW pe3bboi
ana Tpybonpoeosos P=1,6 MlMa. KoHTpraikun. OCHOBHble pa3mepbl

— [OCT 8969-75 Yactv coeanHuTENbHBIE CTalbHblE C LMANHAPUYECKON pe3bbol
ana tpybonposogos P=1,6 Mla. CroHbl. OCHOBHbIE pa3Mepbl

- [eTanu kpenneHns TpybonpoBOAHON apMaTypbl

— FOCT 24132-80 Ckobbl. KOHCTPYKLUMA 1 pa3mepsl

— FOCT 24133-80 Ckobbl ogHOMeCTHbIe. KOHCTpYKLMA 1 pa3Mepsl

- [TOCT 24134-80 Ckobbl aAByxMeCTHble. KOHCTPYKLMS 1 pa3mepsl

- [TOCT 24135-80 Ckobbl TpexmecTHble. KOHCTpYKLMA 1 pa3mepsl

— FOCT 24136-80 Ckobbl yeTblpexMecTHble. KOHCTPYKLMS 1 pa3Mepbl

— FOCT 24137-80 XomyTbl. KOHCTPYKLMA 1 pa3mepsl

— [OCT 24138-80 XomyTbl cBapHble. KOHCTPYKLMA 1 pa3mMepsl

— [OCT 24139-80 XoMyTbl OAHOCTOPOHHME. KOHCTPYKLMA U pa3mepsl

- FOCT 17678-80 Ckobbl obneryeHHble Ans Kpenaenusa TpybonpoBoAoB m
kabenel. KOHCTPYKLMA 1 pasmepbl

- [TOCT 17679-80 XomyTbl obneryeHHble Ans KpenaeHns TpybonpoBojoB u
kabenel. KOHCTPyKLMA 1 pa3mepbl
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Otanumna sepcum 10 ot Bepcum 9 SP1

Bubanoteka CtaHaapTHble N3genuns

1. [JobaBneHbl HOBble KaTanoru:

= DJeMeHTbl CTaHOYHbIX NpucnocobaeHnin ans KOMMAC-3D,

= DJeMeHTbl CTaHOUHbIX NpucnocobaeHnin ans KOMIMAC-Tpaduk.

BHuMaHwue! ns paboTbl ¢ kaTanoramm TpebyroTcs OTAE/IBHO OMlaunMBaeMble MLEH3NN.
2. YcoBepLleHCTBOBaH MHTEPdENC rNaBHOrO OKHa CNPaBOYHMKA.

- TonHocTbo NepepaboTaH MHTEPdENC rMaBHOMO OKHa.

- TosBunacb BO3MOXHOCTb Bblibopa CTUAS 0DOPMAEHNS NONb30BATENBCKOTO
nHTepdenca.

- [losBnnacb BO3IMOXHOCTb HaCTPOWMKM MOPAAKE PACMONOXEHWA KNFOYEBbIX
aTpnbyTOB M3AeNVA.

- B aepeBe v3genna coptmpyrotca no andpasuty.

- B n36paHHOe Tenepb MOXHO A06aBAATb HE TONBKO U3AENNSA, HO U UX OTAENbHbIE
3K3eMMAApsbI.

— CoxpaHatotca nocnegHue BblbpaHHble NapaMeTpbl N34eNns.
- [losBuncs Bua n3mepeHusa «Pesbba.
3. YcoBeplueHCTBOBaH MHTepdenc paboTbl O cnpaBoyHmkoM m3 cnctembl KOMIMAC-3D.
- B KOMTIAC-3D nosasunacb naHes b MHCTPYMeHTOB CTaHAapTHbIE U34enus.
- [losaBmnacb BO3MOXHOCTb pefakKTUPOBAHNA KOHCTPYKTUBHbIX 31€MEHTOB.
- TosBmnacb BO3MOXHOCTb PEAAKTUPOBAHWNSA TUMOBbIX KOHCTPYKTOPCKUX PELLIEHMI.

—  KOHCTpYKTMBHbIE 31€MEHTbI MPW BCTaBKE B COOPKY CTAHOBATCS 1EMEHTAMM
cbopkm (B MpeablayLLnX BEPCUAX 3TO OblAN SNEMEHTbI AeTanen).

— Macca nsgenva ns cnpaBoyHuka nepesaetcd B okymeHT KOMIMAC-3D.

- [losBmnacb BO3MOXHOCTb 3aZaHNs MPAMOro 1 06paTHOro HanpaBaeHNs AeTanu
npwv BCTaBke.

- TosBunacb BO3MOXHOCTb BO3BpaTa K BbIOOPY MapamMeTpoB M3aeaus B npouecce
BCTABKM.

- 3ameHa oAHOW AeTanu Ha Apyryro (npu pabote B KOMIMAC-3D) nponcxoant 6e3
MOBTOPHOTO yKa3aHWsA MeCTOpPacnoNOXeHMA.

- [lpw co3gaHmnm OTBEPCTMI NOABUAACH BO3MOXHOCTb YKa3aHMA Cpa3y HECKONbKMX
TOYeK ANs OTBEPCTUN.

- [lpw BCTaBke BONTOBBIX M BUHTOBbIX COEANHEHMIA MOABMNACH BO3SMOXHOCTb
yKa3aHus cpa3y HeCcKObKMX NO3ULIMIA A1F BCTaBKN COEAMHEHMS.

- KomaHaa Halimu u 3ameHume Tenepb OXBaTbIBAET MACCKBbI N MaKPO3/IEMEHTDI.

- [Mosasunack komaHaa Co30ame obvbekmel cneyugukayuu, No3BoNsHOLLAnN
co3faBaTb 06beKTbI CNeLndUKaLmMm Ana Kaxa0ro CTaHAAPTHOrO 13aenus B
AOKYMEHTE M PacCTaBAATb MO3NLMN.

— [losBrnacb BO3MOXHOCTb CO3AaHNA MO3MLMOHHOW NTMHNU-BbIHOCKW ANS
KpenexHbIX CoeAnHeHWI B rpadryeckoM AOKYMeHTe (Mpuv BCTaBKe).
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- le/l N3IMEPEHNAX B Fpa(l)I/IbIeCKI/IX AOKYMEHTaX O6'beKTbI, KOTOpPblE MOXHO
N3MEPUTb, MOACBEYNBAKOTCA APYTMM LIBETOM.

- [Mosasunack komaHaa Co36ame demane Ha 6ase cmaHOapmMHoOU.

— [MosBurnacb koMaHaa Ob6HOBUMb CCbI/IKU, MO3BOAOLLIAA OOHOBUTL MMEOLLIMECS B
cbopke MOoAenu CTaHAAPTHbIX U3AEANA Ha MOAEeNN Boee HOBbIX BEPCUIA.

4. Tlpov3ownn 3MeHeHWs B KaTasorax U3gaenmni.

- HosBeblin kaTanor 31emMeHmMel CMaHo4YHbIX NpUcNocobeHUll COLEPXUT MOAENN U
N306paxeHUs U3LENNIA, BbINONHEHHbIE MO CEAYHOLMM CTaHAapTaM:
FOCT 12189-66, FTOCT 12190-66, FOCT 12191-66, FOCT 12192-66, TOCT 12193-66,
FOCT 12194-66, TOCT 12195-66, TOCT 12196-66, TOCT 12197-66, FOCT 12198-66,
FOCT 12199-66, FOCT 12200-66, TOCT 12201-66, TOCT 12202-66, FOCT 12203-66,
FOCT 12204-72, TOCT 12204-72, TOCT 12205-66,IOCT 12206-66, TOCT 12207-79
(NCO 8733-86, NCO 8735-87), TOCT 12208-66, FOCT 12209-66, FOCT 12210-66,
FOCT 12211-66, TOCT 12212-66, TOCT 12213-66, TOCT 12214-66, TOCT 12215-66,
FOCT 12216-66, TOCT 12217-66, TOCT 12218-66, TOCT 12219-66, TOCT 2458-67,
FOCT 12459-67, TOCT 12460-67, TOCT 12461-67, TOCT 12462-67, TOCT 12463-67,
FOCT 12464-67, TOCT 12465-67, TOCT 12466-67, TOCT 12467-67, TOCT 12468-67,
FOCT 12469-67, TOCT 12470-67, TOCT 12471-67, TOCT 12472-67, TOCT 12473-67,
FOCT 12474-67, TOCT 12475-67, TOCT 12476-67, TOCT 12477-67, TOCT 12478-67,
FOCT 12479-67, TOCT 12480-67, TOCT 12481-67, TOCT 12482-67, TOCT 12483-67,
FOCT 12484-67, TOCT 12485-67, FOCT 12486-67, FOCT 13426-68, TOCT 13427-68,
FOCT 13428-68, TOCT 13429-68, TOCT 13430-68, TOCT 13431-68, FOCT 13432-68,
FOCT 13433-68, TOCT 13434-68, FOCT 13435-68, TOCT 13436-68, TOCT 13437-68,
FOCT 13438-68, FOCT 13439-68, FOCT 13440-68, FOCT 13441-68, FOCT 13442-68,
FOCT 13443-68, TOCT 13444-68, TOCT 13445-68, FOCT 13446-68, TOCT 13447-68,
FOCT 14724-69, TOCT 14725-69, TOCT 14726-69, TOCT 14727-69, TOCT 14728-69,
FOCT 14729-69, TOCT 14730-69, TOCT 14731-69, FTOCT 14732-69, TOCT 14733-69,
FOCT 14734-69, TOCT 14735-69, TOCT 14736-69, FOCT 14737-69, FOCT 14738-69,
FOCT 14739-69, TOCT 14740-69, TOCT 14741-69, TOCT 14743-69, TOCT 16896-71,
FOCT 16897-71, TOCT 16898-71, FOCT 16899-71, FOCT 16900-71, FTOCT 16901-71,
FOCT 17773-72, TOCT 17774-72, TOCT 17775-72, TOCT 17776-72, TOCT 17777-72,
FOCT 17778-72, TOCT 17779-72, TOCT 3055-69, FOCT 3385-69, TOCT 4084-68,
FOCT 4085-68, TOCT 4086-68, TOCT 4087-69, FOCT 4088-69, FOCT 4090-69,
FOCT 4734-69, TOCT 4735-69, TOCT 4736-69, TOCT 4738-67, TOCT 4739-67,
FOCT 4740-68, TOCT 4741-68, FTOCT 4743-68, TOCT 8918-69, FOCT 8921-69, FOCT
8922-69, TOCT 8923-69, TOCT 8924-69, FOCT 8925-68, TOCT 8926-68, TOCT
9047-69, TOCT 9048-69, NOCT 9049-69, TOCT 9051-68, TOCT 9052-69, FOCT
9053-68, FTOCT 9057-69, FOCT 9058-69, FOCT 9059-69, FOCT 9060-69, OCT
9061-68

- Kpenex

— [NoaBnaacb BO3MOXHOCTb CO3/aBaTb KOHCTPYKTUBHbIN SN1EMEHT - THE30 MO,
pbiM-60aT (TOCT 4751-73).

— [MosBMAaCb BO3MOXHOCTb CO3/aBaTb COeMHEHME prM-6OIITOM.
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- 3aknenku FOCT 14797-85, TOCT 14798-85, TOCT 14799-85, TOCT 14800-85,
FOCT 14801-85, TOCT 10299-80, TOCT 10300-80, FOCT 10301-80, TOCT 10302-
80, FTOCT 10303-80 MOXHO BCTaBAATb B packaernaHHOM BUAe.

- [lobaBneHbl BUHTbI camoHape3satowme (TOCT 10618-80, TOCT 10619-80, FOCT
10620-80, FOCT 10621-80, TOCT 11650-80, TOCT 11651-80, TOCT 11652-80).

- [obasnenbl wypynsl (FTOCT 1144-80, TOCT 1145-80, TOCT 1146-80, FTOCT 1147-
80, TOCT 11473-75).

- [lobaBnensbl reo3am (TOCT 4028-63, FTOCT 4029-63, TOCT 4030-63, TOCT 4032-
63, TOCT 4033-63, TOCT 4034-63, TOCT 4035-63).

MpunoxkeHne Tpybonposoabl 3D

1. [JobaBneHbl HOBbIE KOMaH/bI.

llocmpoume mpaekmoputo, NO3BONAOLWAA NOCNEA0BATENBHO CTPOUTD
TPaeKTOPMHO MO UMEROLLIMMCA B MOZENN TOUKaM. [TOCTpOeHMe BbINONHAETCS
cnocobamu, B OCHOBE KOTOPbIX 1€XUT 06X04 pebep 1 anaroHaneu
napannenennnesa, BNMCaHHOTO MeXAy Napoi BbIOPaHHbIX TOYeK.

CoeduHume mpaekmopuedli, NO3BONAOLAA COEAVHNTL TPAeKTOpKer ABa 0bbekTa.
B kauectBe 06HEKTOB MOTYT BbICTyMNaTb NPUCOEANHUTENbHbIE TOUKM, CETMEHTbI
KpwmBbIX, pebpa, OTpe3kn 3ckM30B. KOHEYUHbIE CErMEHTbI TPAeKTOPUKN MpPK 3TOM
OPUEHTUPYHOTCA B HanpaBaeHUW BblIOpaHHbIX OOBEKTOB; NpaBuaa NOCTPOEHUS
MPOMEXYTOUHbIX CETMEHTOB OMPEeAenaeTca CnoCObOM NOCTPOEHWS, BbIOPaHHbIM B
KOMaHAe.

Tpaekmopus no Kpu8biM, NO3BONAOLLAA MOCTPOUTb TPAEKTOPWHO MO Lienoyke
BblOpaHHbIX 06bEeKTOB. B kauecTBe OOBEKTOB MOTYT BbICTyNaTh MPOCTPAHCTBEHHbIE
KpWBblE U X OTAENbHbIE CErMeHTbI, pebpa, OTpe3km 3ckmn30B. Llenouka 06bekToB,
B 3aBMCMMOCTM OT pexrMa paboTbl KOMaHAbl, MOXET ObiTb COBpaHa BPYyUHYHO
nmbo aBTomMaTtunueckn. ObbekThl B lepeBe MoAenn nocae NoCTPOEHUS MO HUM
TpaeKTopuM MOTYT OCTaBaTbCs He3 M3MEHEHWS, CKPbIBATLCA NMOO YAANATLCSA U3
[lepeBa (3aBMCUT OT HACTPOWMKM KOMaHZb!).

Jlobasume KoHe4YHbIlU cesmeHm, NO3BONAOLLAA 10DABNTb KOHEYHbIN CETMEHT B
BbIOpPaHHYH TPaeKTOPUHD, KOHEYHas BepLUMHA KOTOPOW acCoLMMpPOBaHa C
NPUCOEAVHUTENBHOW TOUKOW. [I1Ha cerMeHTa no yMONUYaHNIO PaBHA 3HAYEHWIO,
3aZ,@aHHOMY MpPW HAaCTPOKiKe KOHOUIypaLmMm NPUAOXKEHWS, HanpaBaeHWe CerMeHTa -
MO HanpPaBAEHWUIO BEKTOPA NPUCOEANHUTENBHOM TOUKN. ECM KOHEYHas BepLUMHA
TPaeKTOPUM HE MMEeEeT aCcCOLMATUBHOM CBA3W C MPUCOEANHUTENBHOW TOUKOW -
HanpaBaeHWe cerMeHTa MOXeT ObITb 334aHO yKazaHneM t0H0ro NPAMOANHENHOTO
obbekTa.

CneyuansHasa mpyba, NnO3BONAIOLLAA CTPOUTb HEMPEPbLIBHYHO TPYOY MO KPUBbLIM
MPOW3BOILHOIO TMMA: CMMPANAM, JOMaHbIM, ClAAMHaM.

O6HoB8UMb OaHHble 0 MoOe/U, MO3BOAAOLLAA OOHOBAATL B MOAEAM TpybonpoBoAa
AaHHble O MOCTPOEHHBIX MO TPAeKTOPMAM Tpybax 1 pa3MeLLLeHHbIX Ha TPaekToOpMAX
anemeHTax. [1o pesynbratam 0OOHOBAEHMA AaHHbIX MOXET ObITb CreHepMpPOBaH
oTyeT.
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2. YcoBeplleHCTBOBaHbl MMeroLLMecs KOMaHAbI.

— Bce koMaHZzbl MOCTpOEHMA 1 peaakTMPOBaHMA TPAeKTOPUIM NOMUMO COOPOK MOryT
paboTaTb B MOAENAX AeTanein.

— CHATbI OrpaHNYeHNs Ha TUMbl KPUBbIX, MCMONb3YEMbIX KOMaHAAMU NOCTPOEHMS
TpyOONpoBOAa B KaUecTBe TPAEKTOPUIA.

- B komaHze KoHgueypayusa po6aBneHbl BO3MOXHOCTU HAaCTPOVKM UMeH daiinos
MoZenen Tpyb 1 aBTOMaTMUeCcKOro Co3aHns nanku Ans UX COXpaHeHus.

3. KoMaHZzbl NpuioxeHua pasHeceHbl Ha ABe naHenu: Tpaccel U mpaekmopuu v
lNocmpoerHue mpybonpoeodoes 3D. Ha naHenn Tpaccel U mpaekmopuu HaxoAaTca
KHOTMKW BbI3OBa KOMaH/ CO34aHUNA N PEAAKTNPOBaAHMA TPaCC, NMOCTPOEHNA N
pesakTMPOBaHNA TPaeKToOpWUiA, a Ha NaHenn lNMNocmpoeHue mpybonpoeodos 3D -
KOMaHZ, NOCTPOEHVA U peakTUPOBaHNA TPyboNpoBoAa, OOHOBAEHWA AaHHbIX O
MOZenn TpybonpoBoAa, a Takke KHoMKa KoMaHabl KoHguzypayus.

Cucrema npoektupoBaHua npy>kuH KOMIMAC-Spring

1. Pacwwnpena obnactb pacueta 419 TapenbyaTbiX MPYXMH.

2. [obaeneHa noaaepxka onepalnoHHbix cuctem Windows Server 2003 x64,Vista x32
(x64).

3.  O6HOBNEHbI Gaiibl MapamMeTPOB TapenbyaTon NPY>XMHbI.
cnpaBneHbl OWMOKK, 3aMeUeHHble B MPeablAyLLein BepCUn.

NHTerpnpoBaHHasa cuctema
npoekTupoBaHusa Ten BpaweHma KOMIMAC-Shaft 2D
1. [JobaBneH NpOBEPOYHbIN pacyeT KIMHOPEMEHHOW Nepesayu.
2. Tloasuaucb cnesyrouime BO3IMOXHOCTU:
— TMNOCTpOEHNA WKKMBa K}'Il/IHOpeMeHHOVI nepejaydu 6e3 BbINOSHEHUS pacyeTa,

— NOCTPOEHWSA LUMOHOYHBIX NMa30B (C OTPUCOBKOM LLMOHKM UK H6e3 Hee),
PaCMONOXEHHbBIX MOZ YrOM K BEPTUKaNbHOW OCKU CEYEHWS Bana, a Takxe
PaCMNONOXEHHbIX CUMMETPUYHO OTHOCUTENBHO NPOAOABLHOM OCK Bana;
[OMNyCKaeTCs COBMELLEHME YKa3zaHHbIX BapMaHTOB NOCTPOEHMA Ma3os,

— MOCTPOEHWNs OTBEPCTUIA Ana obneryeHns Beca Ha LeCTepHe LNANHAPNYECKON
3ybuaTon nepesauu,

- aBTOMAaTMYeCKOro NepecTpoeHus BUAOB (C1eBa M CNpasa) 1 pa3pe3oB Bana,

-~ aBTOMAaTMYECKOro MOCTPOEHMA Ha 3yObsAX LWeCTepHN Gackum C LWMPUHOK, paBHOW 0,5
MOZYNS WECTEPHMW.

3. Tlepexos NOCTpoOeHNs C BeAYLLEro Kojleca Ha BeZIOMOe Tenepb Npomn3BOANTCS be3

BbIMNOJIHEHMA 3aHOBO pacyeTa ANs:

— BHELWHen UMIVHAPUYECKOW nepeaaun;

— KOHW4eckoMr NpsMo3yboi nepesauu;

— KOHWMYeCKOM nepeaun C KpyrosbiM 3y6om;

- LUernHow nepesgauv;

- KJMHOPEMEHHOW nepeaauw;
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- 3ybyaTopeMeHHOW nepeaaun.

4. JobaBneHa noaaepxka onepaLmoHHbix cnctem Windows Server 2003 x64,Vista x32
(x64).

5. B T1abanuy napametpoB Ana UMAMHAPUYECKOW nepesayun 4obaBneH passen
"Ob03HaueHne yepTexa conpsXkeHHOro 3ybuaTtoro koneca".

6. Bce Tabnvubl napamMeTpoB AN MEXaHNYECKUX NMepesad BbiNMOJHEHbI B BUAE
peaakTMpyemMblx TabauL, (paHee TabaunLbl NpeacTaBaAAnM COOOM MaKpOOOBEKTDI).

YMeHbLLUeHa BbICOTa TabauLbl MapamMeTpoB 3ybuaTbix nepesay.

BocctaHoBneH GyHKLIMOHAN NOCTPOEHMA MONHOrO Npodus 3ybbes y
LMAVHAPUYECKON Nepesaynt.

9. WcnpaBneHbl OWNOKKM, 3aMeYeHHble B MPeAblAYLLIMX BEPCUAX.
10. O6HoBANEHbI NapameTpsbl Lener B daine gear_b10.dbf.

Kabenun n Xrytbl 3D

1. BBeaeHa nmpoBepka GuKCaumMm 1 CONPAXEHNIA Y COeANHUTENEN NMPU NX
NO3WLIMOHMPOBAHMM.

2. [JlobaBneHbl HOBble GYHKLIMM TPACCMPOBKM ANs YHUDUKALMIN PaboTbl MPUAOXKEHNS C
npunoxenuem Tpybonposode! 3D.

3. WI3MeHeHbl B CTOPOHY YNPOLLEHMSA HEKOTOPbIE BHYTPEHHWNE GYHKLIMN.
KOHKM Ha KHOMKax Bbl30Ba KOMaHZ, 61baMoTekn NpuBeAeHbl K e4MHOMY CTUNHO.

bnbanoreka aHmmauunm

1. TosBMNacb BO3IMOXHOCTb M3MEHEHMS MPO3PaYHOCTM KOMMOHEHTOB Ha Lare
aHVMaLMK, YTO NO3BOAAET MMUTUPOBATL MpoLecc pa3bopkn-cbopkm Hes
nepemelLeHns aeTanen.

2. TlogBunacb BO3IMOXHOCTb YNpaB/ieHUA BHELLHUMUW NEPEMEHHbBIMU, YTO NO3BONAET
yNpaBaATb COCTOAHWEM AeTanen nnn cbopok (Hanpumep, N3MeHATb PaccToAHME
MeXay AeTanAaMM B COMpsxXeHun "Ha pacctoaHumn®).

3. [loABmnack BO3IMOXHOCTb 33/jaBaTb He TOAbKO BPEMA UM CKOPOCTb NMepeMeLleHns
(BpalLeHMs) KOMMOHEHTOB, HO M 3aBUCMMOCTb 3TVX MapPaMeTPOB OT BPEMEHMW.
Hanpvimep, MOXHO MMUTMPOBATb PaCcKpyUYnMBaHME MM TOPMOXKEHNE Koneca.
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NHdopmauums
o NMpubopoctpontenbHon KoHpurypauum sepcmii 15-18.1

Otanumna sepcun 18.1 ot Bepcuun 18

Koneeptop eCAD-KOMITAC

[lobaBneHa BO3MOXHOCTb KOPPEKTHOrO 3anoaHeHnA CBOMCTB KOMMOHEHTOB
TpexXMepHoOn Mozenu neyatHou naatel 3 BOM-dannos B ciyyae COCTaBHOIO
Mo3MLMOHHOro 0603HaYEHNA KOMMOHEHTOB.

Mpumepbl 0603HaueHnin: AT_R2, A4.DD1. Toafep>XMBaroTCa pa3jenmntenm B Buae
HWXXHEro noAvepkmMBaHna () U TOUKM (.).

Omauyus eepcuu 18 om eepcuu 17.1

Koneeptop eCAD-KOMITAC

1. TlosBMNacb BO3MOXHOCTb CO3/aBaTb MCMONHEHNS B TPEXMEPHON MOZean cbopkm
neyatHow nnatbl, eciv B eCAD-cucteme CxemMa anekTpuyeckas NpuHUmMnmnaabHas
MMeeT BapMaHTbl MO COCTaBy KOMMOHeHTOB (Variants).

2. [Ana petanv neyaTHOM naaTbl NOSBMAACh BO3MOXHOCTb 3a4aBaTb Ceolicmea cbopku v
Ceolicmea komnoHeHma (O6o3HaueHne n HavMeHOoBaHWe) HEMOCPEACTBEHHO B
CTapTOBOM OKHe 3D-koHBepTOpa.

3. [JopaboraHa CnpaBoyHas cnuctema.

O6opyaoBaHue: Kabenn u xryTbl

1. VI3MeHeH NpuHLMA NOCTPOEHMA MPOCTPAHCTBEHHbIX KPUBbLIX-TPAEKTOPUIA: TEMEPb MX
HeobxoAMMO CO34aBaTb B NOACOOPKax COOTBETCTBYHOLLIMX XXryTOB/kabenen, a He B
rONOBHOW COOpKe M3aenns.

2. TMoasunacb GyHKLMA HEMOCPEACTBEHHOTO MNOCTPOEHMA TPaCC 1 TeN MPOBOAHMKOB, He3
NpeABapUTENBHOTO MOCTPOEHMS KPUBbLIX-TPAEKTOPUIA (B TEKYLLLEN peannsaumm
AOCTyNMHa GYHKLMA NOCTPOEHMA TPacC B BUAE MPOCTPAHCTBEHHbBIX IOMaHbIX);

3. TosABunacb GyHKLMA HEMOCPEACTBEHHOTO YKa3aHMA CyLLECTBYHOLLMX KPMBBIX Kak Tpacc
A9 NOCTPOEHMA MPOBOAHMKOB.

4.  KpwuBble-Tpacchl Tenepb CTPOATCSH aCCOLMATUBHO K KPUBLIM-TPAEKTOPUAM. ITO
NO3BOJISIET aBTOMATMYECKM NepecTparBaTb MOAEM XIYTOB NMPW 3MEHEHWN
NONOXEHWNA TPAEKTOPWUIA B MPOCTPaHCTBE COOPKM.

5. TMoasunacb GyHKLMA KONMPOBAHMA CyLLECTBYHOLLMX MPOCTPAHCTBEHHbIX KPUBbIX,
BbIOpaHHbIX B Ka4eCcTBe OCHOBbI A/ CO34aHMA TPacC NPOBOAHWNKOB.

6. [na obecnevyeHns eanHCTBa MPUHLMNOB PaboTbl C MOAENAMY, pa3paboTaHHbIMK B
KOMIAC-3D Bepcun 17.1 n 6onee paHHMX, B COCTaB NPUIOKEHMA BKAKOYEH
cneunanbHblin CnyXebHbI KOHBEPTEP, KOTOPbIV NepeMeLLaeT Kp1Bble-TPAaeKTOpUn 13
rON0BHOW COOPKM B MOACOOPKM KOHKPETHBIX XryTOB/Kabenen.
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7. JopabotaHa CnpaBoyHas cucrtemMa.

8.

cnpaBneH psas YacTHbIX OLLUMOOK.

Omauyus eepcuu 17.1 om eepcuu 17

KoHnBeptop PdiF-KOMMAC

PeannzoBaHa noaaepxka oubanotek snemeHtoB KOMIMAC-3D (dopmat darina
bubanotekn — *kle).

O6opyaoBaHue: Kabenan n xrytbl

1.

MosBMAaCh BOIMOXHOCTb CO3/aBaTb B COOPKeE XryTa MOZENb 3aLLUNTHOM TPYOKMN nau
OMNAeTKW, HaZleBaeMoW Ha ObLLMI y4acToK XryTa Hanbonbllero AvameTpa. B
pe3ynbTaTe CO34aeTcs Teno C HaMeHOBaHMEM, COOTBETCTBYHOLLIMM Mapke TpyOKM nam
OnneTku.

MNosBMAaCb BO3MOXHOCTb A00aBAATL K COEANHEHMAM XryTa HaKOHeYHUKU (K1eMMbl,
3aXMMbl) U3 TeKCTOBOTO danna uam n3 CnpaBoynmka CTaHAapTHbIE U34enns.
[lobaBnsemble feTann He OTobpaxatoTca B COOPKE, HO YUMTLIBAOTCA B
cneumdukaumm K COOPOYHOMY YepTexy, a Takxke B INEKTPOHHOW CTPYKTYpe 1U34enus B
JTOUMAH:PLM.

MepepaboTtaH nHTepdenc koManabl Tabauya coeduHeHul. [1ns BBOAA AaHHbIX MO
MEXOI0UHBIM 1 MOKOHTAKTHbBIM CBSA3SIM MPeAyCMOTPEHbI OTAE/bHbIE MHTEPDENCHI.

B okHe TG&/TUL{G coeOuHeHul NnosiBMNacb BO3MOXHOCTb B npouecce co3jgaHna HOBbIX
Tpacc npu Bb|60pe Ha4a/IbHOIo N KOHEYHOTO aZPECOB YKa3blBaTb KOMMOHEHTDI
HEMNoOCPeACTBEHHO B OKHE MOAENN.

B cbopoyHOM uepTexe XryTa C MOKOHTaKTHbIMW CBA3AMMN MOXET ObITb OMLMOHANbHO
oTobpaxeHa ynpoLLeHHas Tabanua COeAnHEHNN AN KOHTPOIA.

[opaboTtaHa CnpaBoyHas cuctema.

cnpaBneHbl 3aMeyeHHble OLWNOKU.

Otanumsa sepcuun 17 ot Bepcmm 16.2

KonsepTtop PdiF-KOMMAC

MoABMNacb BO3MOXHOCTb MOCTPOEHMA TPEXMEPHOW MOAENM COOPKM NeYaTHOW MaaThl.
NexoaHble faHHble — darnbl B dopmatax PDF 1 PCB.

Koneeptop eCAD-KOMITAC

1.

MoABMAaCh BO3SMOXHOCTb 3aMOMMUHATbL W YCTaHaBAMBATb «MO YMOAYAHWIO» MyTb K
KaTanory ¢ TpexMepHbIMU MoaensiMu PV, ncnonbsyembiMmn Npy MOCTPOEHUN
PEANNCTUNYHBIX MOZENEN NeYaTHbIX NaaT.
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2. [pw co3gaHnmn yCAOBHOM rabapmntHOM MOZENN NeYaTHOM NaaTbl BCe MOAENM
KOMTMOHEHTOB Temnepb 3anmcbiBatOTCA B COOPKY Kak siokanbHble aeTann. Co3gaHue
bubanoTekn moaenen *.[3d ncknroyeHo.

3. VicnpaBneHbl 0bHapyXeHHble OWNOKM.

O6opyaoBaHue: Kabenn n xryTbl

1. MosBMAACb BO3MOXHOCTb I'IO[I,6l/IpaTb BCMOMOraTte/ibHble MaTepuainbl (pr6KI/I, onnaeTkn
n T.I'I.) C YYETOM BHELWIHEro AnameTpa npoBoAHMKa Ui BETBU XryTa, C q)MﬂpraLLMGVI
Crncka mMatepmranos rno COOTBeTCTByI-OLLI,el\/’I BE/IMYNHE.

2. [lobaBneHa BO3MOXHOCTb aBTOMaTU4eckn GOPMMPOBaTL CMMCOK YacTo
Mcnonb3yeMblx Matepuanos (M36paHHbIl Habop) v BbIbMpaTL MaTepuabl U3 3TOro
cnucka.

3. [Ana wHterpaummn c JJOLUIMAH B coctaBe cbopku XryTa Tenepb aBTOMaTUyecKm
bopmumpyetcs cnyxxebHoe xpaHuauie (cable3Dinfo).

4. 13 naHenn MHCTPYMEHTOB NMPUIOXEHNA UCKIoYeHa KomaHaa llepecmpoumes mpaccel
XX2yma, Tak Kak oHa AybavpoBana aHasorMuHble ornepauum B KOMaHzae
Pedakmuposame mpaccel/Co30ame Modess Xxayma.

5. Peann3oBaHO aBTOMAaTMUyeCKOE Ha3HaueHue CBOWCTBa HaumeHosaHue ANna Ten,

KOTOPbIMU MOAENNPYHOTCA MPOBOAHUKU:

- NPV MOZENMPOBAHUM MOKOHTAKTHbIX COeANHEHWN B HaOUMEHOB8AHUU YKa3bIBaETCH
Mapka NpoBOAa Wau Kabens; y4acTku XryTa, rae NPOXOAMT My4oK NPOBOAOB,
nonyyaroT HaumeHosaHue «OBLLMiA y4acToK»,

- NPV MOAENMPOBAHUM MEXNPUOOPHBIX COEAMHEHNI BETBM XXIyTa NONYyYaroT
HaumeHosaHue, cocTosLee U3 CnMcka Mapok MPOBOLOB U UX KONMYECTBa.

6. WcnpaBneHbl 3aMedeHHble OWnOKM.

Otanumsa sepcmu 16.2 ot Bepcun 16.1

Koneeptop eCAD-KOMITAC

1. Tpw co3zaHnmn TPEXMEPHOM MOAENV NeYaTHOM naaTbl Zo6aBaeHa BO3MOXHOCTb
3aMoJ/IHEHMA CBOMCTB KOMMOHEHTOB COOPKM AaHHbIMUY, XpaHsawmmnca 8 BOM-daline.
HacTpoiika wabnoHOB 3anoaHeHNA CBOMCTB aHaNorMyHa HacTporke WwabaoHOB
3aMno/iHeHMA rpad TEKCTOBOM KOHCTPYKTOPCKOM AOKYMEHTaLMK B TeKCTOBOM
koHBepTOpe. OyHKLMOHAN NpeAHa3HaYeH AnA NONyYeHNA AONONHUTENbHOM
aTpubyTBHOM MHbOPMALIMK O COCTaBE M3AENNS N3 TPEXMEPHON COOPKM MeYaTHOM
nnatel B JIOLUMAH:PLM.

2. [obaBneHa BO3MOXHOCTb M3MEHEHWS MECTOHAXOXAEeHWA Nanku ¢ MOAeNAMuU
SNEKTPOPAAMNOU3AENNIA MPU MOCTPOEHUM PEANUCTUYHBIX MOAENEN neYyaTHbIX Naar.

3. VicnpaBneHbl BbiiBAEHHbIE OLUMOKM.
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O6opyaoBaHue: Kabenn n xryTbl

NcnpagneH psag owmnbok npu paboTte NPUAOXKEHNS C MOAENSMM, B KOTOPbIX
MCMO/b3YHOTCA MaCCMBBI.

OTnanumnsa sepcum 16.1 ot Bepcum 16

O6opyaoBaHue: Kabenn u xryTbl

1.

[lobaBneHa BO3MOXHOCTb NPV MOCTPOEHUM TPACC XKryTa y4nTbiBaTb HE BCE KPUBbIE,
MNOCTPOEHHbIe B COOPKE, a TONBbKO Te IOMaHble, KOTOPbIe ABAAIOTCA TPAaeKTOPUAMM
3TOrO XryTa.

MoABMNaCb BO3SMOXHOCTb CTPOUTb MOKOHTAKTHbIE COEANHEHMSA BHYTPM
MeXMPUOOPHOro XryTa.

cnpaBneHbl 3amMeyeHHble OWnbKU.

KoHnseptop eCAD-KOMIMAC

1.

B uncno noaaepxmeaembix eCAD-cnctem BratodeHa CAMP Delta Design koMnaHunm
Eremex (ProSoft).

[MosBmMAacb BO3IMOXHOCTb MPOCTaHOBKN MO3NLIMOHHbIX 0603HaYeHN KOMMNOHEHTOB
Ha accoumnatMBHOM 4epTexe, Moay4YeHHOM C TpeXMepHOl\/’I MoAeNn neyYyaTHOW Maathbl.

Omuau4us seepcuu 16 om sepcuu 15.2

O6opyaoBaHue: Kabenn n xryTbl

1.

Bpemsa nonyyeHna TpexmMepHOr MOAENN XTyTa YMEHbLUMAOChL B 3—5 pa3 B
3aBUCMMOCTW OT CIOXKHOCTM XKryTa.

Paaunycbl nsrnba BetBen BHyTpM OOLLMX YYaCTKOB Tenepb TOYHO COOTBETCTBYHOT
pasnycam n3rnba obLLMX YYACTKOB, UTO YAYULLNAO BM3YyaNbHOE MPeaCTaBAEeHME.

Bpemsa nepebopa Tpacc B okHe koMaHAbl Pedakmupoeame mpaccel/Co30ame
Mo0Oe/ib XX2yma yMeHbLUMAOCh B HECKObKO Pa3. Takke CyLLIeCTBEHHO YMEHbLUNAOCh
BpeMs paboTbl C TPaCcCcoW Npw MOMOLLW KOMaHAbl Pedakmuposame mpaccy.

CyLiectBeHHO nepepaboTaH MMMNOPT cnuncka coeamnHenrnin n3z CAMP KOMIAC-
dnekTpuk (komaHaa MiMnopmuposeame u3 ECAD) B ananore Tabauya coeduHeHuUU.
[na aToro ncnonb3yetca 10T xe XML-daiin, KoTopbl paHee NpUMeHANCA AN
nepegayv cocraea snektpuyeckmx annapatos 13 KOMIMAC-2nekTpuk B MOAY /b
ObopydosaHue. Kabenu u xaymel.

Peanv3oBaHa BO3MOXHOCTb NEPEMECTUTb B BbIDPAHHbIN XIyT OAHO AN HECKONbKO
COeAVHEHN 13 cnucka, MMNopTUpoBaHHOro n3 KOMIMTAC-2nekTpuk.

Peann3oBaHa BO3MOXHOCTb yAa/eHUA Cpa3y HECKObKUX TPacc U3 Crnucka B Auanore
Tabauya coeduHeHull.

B okHe Pedakmuposame mpaccel/Co30ame MoOesib X2yma peanv3oBaHa
BO3MOXHOCTb BM3Yya/lbHOTO OonpeaeneHna 1ex Tpacc, N4 KOTOPbIX MO KakKMM-TO
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MNPUYMHAM He yKa3aHbl HaYabHble MM KOHEYHble CerMeHTbl OO He BbiIbpaHa Mapka
nNpoBoja. PAZOM C Takow Tpaccom oTobpaxaercs 3Hak "#".

8. WcnpasneH psag owmbok, BbIABNEHHbIX B XOAE OMbITHbIX 3KCMAyaTauun 1 beta-
TeCTUPOBaAHUSA.

KoHseptop eCAD-KOMIMAC

[obaBneHa BO3MOXHOCTb aBTOMaTuyeckoro GopMMpoBaHma TabamLibl COOTBETCTBUM
MeXZAYy KOMMOHEHTaMW NAaThl U UX TPEXMEPHBIMW MOAENAMU, XPAHALLMMNCA B
CnpaBoyHuke CtaHaapTHble N3aenus. Ans storo Heobxoammo Hanamume ID Partlib B
aTpubyTe KOMMOHEHTa (1, COOTBETCTBEHHO, B BOM-daiine).

Omuau4us sepcuu 15.2 om eepcuu 15.1

O6opyaoBaHue: Kabenn n xrytbl

1. [dobaeneHa komaHza Konuposame ceolicmea («<Kucmoyka») Ans NOCTpoeHns
Pa3BeTB/IEHMSA NMPOBOAOB K OTAE/bHbIM KOHTAKTHbIM TOUKaM Ha MOZENSX
3/1eKTPOoannapaTos.

2. [lobaBneHo aBTOMaTMUeCKOE MOCTPOEHME «KOHTAKTHbIX TOUEK» C aJPECHbIMM
CCbIIKaMM Ha KOHLLaX MPOBOZOB Ha COOPOYHOM UepTexe XryTa npu MOKOHTAKTHbIX
COeAVNHEHUSAX.

3. TlosBmnacb BO3MOXHOCTb MCMOJb30BaTh 3D-Kapkac A NOCTPOEHNA TPAeKTOPUiA
XryTa (Hapagy € NPOCTPAHCTBEHHBIMW IOMaHbIMK 1 cnnanHamu). B TekyLen sepcum
MCNONb3YHOTCA TOABKO NMPAMOIMHENHbIE SN1EeMEHTbI Kapkaca.

4. TlosiBMnacb BO3MOXHOCTb peaaKTnpoBaTb NPOBOA NN Kabenb ANA MOKOHTAKTHbIX
Coe,ﬂ,MHeHl/ll\/’l. PaHee coeanHeHme HeO6XOLI,l/IMO ObIN0 Y4anATb N CO34aBaTb 3aHOBO.

Koneeptop eCAD-KOMITAC

1. TMpv nonyyeHnn peanncTMyHbIX COOPOYHBIX MOAENeN NeYvaTHbIX NaaT NoABMAaCh
BO3MO>XHOCTb BbIOOpa MoAenert KOMNOHeHTOB 13 KopnopaTMBHOrO CNpaBOYHMKa
CraHaapTHble N3aennsa (nam ns bubanotekn CtaHaapTHble M3aennsa). B csorcTBa
KOMMOHEHTOB A06aBnAeTca naeHTMdnkatop obvekTa 13 bubaMoTeKu.

2. CyLecTBEHHO yBeAUYEHa CKOPOCTb MOCTPOEHMA YCNOBHO-TabapmTHbIX COOPOUHBIX
MOZENel neyaTHbIX NaaT 3a CHET M3MEHEHUA CTPYKTYpbl bubanotekn mogenein (13d), B
KOTOPOW pasMeLLatoTCa MOAENN KOMMOHEHTOB. OZAHOBPEMEHHO M3MEHMNOCh
oTtobpaxeHune [lepeBa cOOPKMN: KOMMOHEHTbI C OANHAKOBLIMW KOPMyCaMu
06beAMHAOTCS B rPyNMibl.

3. K cBoKcTBaM KOMMOHEHTOB B COOpKe NeyaTHOW naathl 40HOABNEHO CBOMCTBO
[No3uyuoHHoe 0bo3Ha4YeHue, KyAa aBTOMaTMYeckn 3aHOCUTCA nHGopMaLms 13
aTpmbyTa Mo3uyuoHHoe 0bo3Ha4veHuUe KomMnoHeHmMa, npucesaneaemoro emy B eCAD-
cncteme. COBMECTHO C M3MeHeHWAMM no nn.1,2 3TO NO3BONAET CTaHAapPTN30BaTb
npoueaypy noaydeHnsa nHbopmaumm o coctase nsgenva 8 JIOUMAH:PLM n3
TPEXMEPHOM MoAenn cOOpKM MeyaTHoro y3na.
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Omuau4us eepcuu 15.1 om eepcuu 15

Bubanoteka Kabenu v xrytbl
1. MpwunoxeHne nepermeHoBaHo B ObopydosaHue:Kabeau u xaymel.

2. [obaBneHa KomaHZza 3KCNopTa ANMH aAPECHbBIX COEANHEHMI NMPW MOKOHTAKTHbIX
coeanHeHnax obpaTtHo B XML-daiin, dopmumpyembivi cnctemammn KOMIMAC-SnekTpuk
n E3series (ncnonb3yetca ana MHTErpaLmm NnpuaoXeHni).

3. [ob6asneHa GyHKumMs co3ganHmna Tabanusl NnpoBoaos (B Buae Tabsiuysi obujux
coeduHerHul no FOCT 2.702). B Tabaviue pa3melaetca nHdopmanmsa no BCcem
CoeAMHeHNAM (OBO3HaUeHMe XryTa, HauyasbHbIA U KOHEYHbIV ajpeca, MapkMpOoBKa
COeAMHEHNSA: UMSA LLlenn/curHana/noTeHLManbHOro y3na, TMn NpoBoAa/HOMEP Xubl
kabens, TMn kabens.

[aHHble GYHKLMM CyLLeCcTBEHHO NOBbILWAtOT cTeneHb nHTerpaunm ECAD- n MCAD-
cnctem. KHOMKM HOBbIX QYHKLIMIM A0DaBAEHbI HAa MHCTPYMEHTANbHYHO NaHeb
6rbanoTekm.

Bubnnorteka koHBepTOopoB gaHHbix eCAD-KOMITAC
1. Bubanoteka nepenmeHoBaHa B KoHsepmop eCAD-KOMIIAC.

2. PeanunsoBaH BbIOOP MOAeNen 3NeKTPOPaAMOKOMIOHEHTOB 13 brbanoteku
(KopnopatnsHoro cnpasoyHuka) CtaHgapTHble V3aenns.

bubauomeka noddepkku gpopmama PDF
Bubanoteka nepenmeHosaHa B KoHeepmop PdiF-KOMIIAC.

N3meHeHne KomnaekTa nocTaBku

13 komnaekTa noctaBku koHourypaumm nckarodeH KOMITAC-2nekTpuk. Tenepb ero
MOXHO NMPMOBPECTM KaK OTAENbHbIV MPOAYKT.

Otnanumnsa sepcum 15 ot Bepcum 14 SP1

Bubnnorteka Kabenu v xrytbi

1. [JobaBneHa BO3MOXHOCTb MPOCTAaHOBKWN OTKJIOHEHWI AJIVH BETBEW XryTa Ha
cbopouHoMm uepTexxe no OCT 95 1029-2003 (npnbopocTpoeHme B 060POHHOM
oTpacau). VimeeTca BO3MOXHOCTb MPOCTAHOBKM OTKJIOHEHWNIA KakK BCEX NMHEMHBIX
pa3MepoB Ha YepTexe, Tak 1 BbIBOPOUHO.

2. [lobaBneHa BO3IMOXHOCTb BbIbOpa pasjena Ans pa3mMeLleHna OObekToB
cneundmrKaLmm KOMNOHEHTOB M MaTepuanoB XryTa.

3. PeanuzoBaHa nepegauva ID PartLib 1 ID Material B fonoaHWUTENbHbIE KONOHKM
06beKTOB CcreunduKaumm, ecam 3NeKTpruYeckne COeanHUTENN B XXryTax BolbpaHbl 13
CnpaBouHuka CTaHAapTHble VI3aenua, a Matepuanbl K COEANHUTENAM W XKTyTaM — U3
CnpasouHuka Matepuanbl 1 COpTameHTbI.

© 2026 ACKOH




Bubnnorteka koHsepTopoB gaHHbIx eCAD - KOMIMAC (ecad.rtw)

1. VicnpaBneHbl HekoTopble MPobaeMbl MO3NLMOHNPOBaHUA 3D-Moaenelrt KOMNOHEHTOB
NPV CO34aHWM PEANNCTUYHOM MOAENV NeYaTHOW NaaTbl.

2. WcnpaBneHa owmnbka co3gaHus skcnoptHoro IDF-darina B koHBeptope KOMIMAC-IDF,
KOTOpas NpuBoAMAa K npobaemam nmnopta B cncteme Anbtnym [nsanHep.

3. PeanuzoBaHa nepesava naeHtuoukatopa ID Partlib 13 komnoHeHTOB naathl B
06bekTbl cneumndmKaumn.

Odunc ACKOH:

CankT-TeTepbypr, yn. OaoeBckoro, oM 5, nntepa «A»
Ten. (812) 703-39-34
E-mail: info@ascon.ru

ACKOH B cetn IHTEpPHET:

http://www.ascon.ru

Asnpec Cayx0Obl TEXHUNYECKOW NOAAEPXKKN:

E-mail: support@ascon.ru

Cant Cayxbbl TEXHUYECKON MOAAEPXKM B HTEPHET:

http://support.ascon.ru

© OO0 «ACKOH-CucTembl npoekTnpoBaHuna», 2026. Bce npaBa 3alluLLeHbI.
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