KOMITAC-3D v24
Nudopmalima o Bepcum

Omnuyus eepcuu 24 om gepcuu 23

O6uwee

1. B nanky \Sys go6asneHna 6ubnunoteka Graphic_2023.lyt, 3ameHstowas 6ubnmnoTteky
Graphic.lyt. Bce pokyMeHTbl, cozaaBaemble B KOMIMTAC-3D v24, ncnonb3syoT 6ubnmnoteky
Graphic_2023.Iyt; 6ubnuoteka Graphic.lyt He ncnonb3yeTcs, HO NPUCYTCTBYET B Nanke
\Sys ansa nogaepXkm paHee co3gaHHbIX JOKYMEHTOB.

Bubnunoteka Graphic_2023.lyt conepxuT:

HOBbIE 3NIEMEHTBI:

- BapwuaHTbl ocbopmneHun ¢ rpadon «Bepcua», Hanpumep, Yepmex koHecmp. ep.
Bepcus. lNepssiti nucm. FTOCT P 2.104-2023 v 1.4.;

— BapuaHTbl OPM N3BELLEHNI 00 NBMEHEHNAX C rpaddaMm ANns NPeasioKeHus,
nognexawero nepeodopmMreHnto, Hanpuvep, M3seuwl. 06 usmeHeH. ¢ P. lNepesbit
nucm. FTOCT P 2.503-2023 @1 v T.4.;

— BapuvaHTbl (419 pasnuyHbiX PoOpMaToB U OpUEHTauuMm nucta) popm nsBeLLeHnn ob
N3MEHEHMAX ANs aBTOMATU3MPOBaHHbIX CUCTEM ANIEKTPOHHOrO AOKYMEHTO060pOoTa,
Hanpumep, M3seuwy. 06 usmeHeH. 0ns AC3L. lNepesiti nucm. FTOCT P 2.503-2023 @2
um.o.;

— CTUNN JOKyMeHTOB Tuna Bedomocms ¢ rpacdhamu Ang npeactaBuTens 3akasduka, a
Takke Heobxoanmble AN HUX OPOPMITEHNS;

obHoBneHHble B cootBeTcTBUM ¢ TOCT P 2.104-2023 n TOCT P 2.503-2023:

— OCHOBHblEe Haanucu,;

— 0hOpMIEHNS YepTexen;

- 0dhOpPMMEHNS TEKCTOBLIX AOKYMEHTOB;

He N3MEHMBLLMECS OCHOBHbIE HaAMUCK, OPOPMIIEHUS N CTUNN N3 BUBIMOTEKN

Graphic.lyt, xpome npefHa3HayYeHHbIX ANs CTpoOUTENbLCTBA (NPU CO34aHNN OKYMEHTOB

ANs CTpOUTENbCTBA Ucnonb3ynTte 6ubnuoteky SPDS_GR_2022.1yt).

2. YnydweH ananor HaCTPoNKN NapamMeTpoB CUCTEMbI U TEKYLLIEro OKyMeHTa (Bbl3blBaEMbIN
komaHgon Hacmpolika — lNapamempeil...):

HacTpowkn npeactaBneHbl 06LWNM CMMCKOM, NPOKPYYMBasi KOTOPbIA, MOXHO
NPOCMOTPETb BCE AOCTYMNHbIE A8 U3MeHeHus napameTpbl. Kpome Toro, MOXXHO
BblOpaTh OTAENbHBIN pas3gen n NnpocMaTpmMBaTbh HACTPOWKKN, HAXOAALWMECS B HEM U B
ero nogpasgenax. PaHee ans goctyna Kk KOHKpETHOMY napameTpy HyXHO 6bIno
BblOpaTb BKNaAKy, a Ha Hen — pasaen (v nogpasaen).

B ananor po6asneHa BO3MOXXHOCTb MOMCKa MO Ha3BaHMAM pasgenoB U ANIEMEHTOB
ynpasneHus (onuumn, CNnMckoBs 1 T.M.).

[nsa yactn napameTpoB M3MEHEHbI ANIEMEHTbI YNPaBeHns, C MOMOLLbIO KOTOPbIX
NPON3BOANTCSA HACTpOKKa, Hanpumep, rpyrnna onuun 3aMmeHeHa CrnMckoM BapuaHTOB.
HekoTopble napaMeTpbl NepeHeceHbl B Apyrue pasaensl Ans bonee nornyHon
rpynnMpoBKM HAcCTPOeK; Habop pasaenos B LieIOM TOT Xe, YTO Obin paHee.

B omanore ctana goctynHa Takke obLiasa HacTponka nHrtepderica: Bbloop LIBETOB,
A3blka N pa3Mepa 3Ha4YKOB, HACTPOWKa KnaBmaTypbl, MOMOXEHMS BKIALO0K U
3anomMuHaHus nocriegHen kKomaHabl. PaHee aTn napameTpbl MOXHO ObiNO N3MEHUTb
TOJbKO B MEH0 KHOMkM HacTtponka nHtepdenca B 3aronioske okHa KOMIMAC-3D.

3. WNameHeHa ymonuaTenbHada HacTponka KOMITAC-3D, nomeHanuch cneaytouime
napameTpbl:

aBTOMaTnyeckoe nonydyeHue nuueHsnm Ha KOMIMAC-3D npwu 3arpyske: 6b110
OTKITHOYEHO, CTarno BKIOYEHO;



- umga danna KOMIMAC-gokymeHTa no ymonyanuio: 6elno HaumeHosaHue +
O6o3Ha4yeHue, ctano ObosHavyeHue + HaumeHoegaHue;

- yMonuaTernbHas cxema CTaHAapTHbIX BUAOB: Obina Z-akcoHOMeTpus, ctana Y-
aKCOHOMETpUA.

4. W3meHeH wpndpT KOMIMAC-00KyMEHTOB BCEX TUMOB: TeNepb BO BHOBb CO34aBaeMbIX
AOKYMEHTax ncnonbayeTcs toHMkogHbin wpndt GOST type AU. B gokymeHTax
npeabioyLmx Bepcuin npuMeHsancs HetoHmkogHein wpndpt GOST type A. ns obecneveHmns
YyKa3aHHOW 3aMeHbl Oblf OTKOPPEKTMPOBAHbLI HACTPOMKN HOBbIX JOKYMEHTOB, LWABGMOHbI,
OCHOBHbLIE HAgNMcK n opopMIieHUs1, CXogHbIn pann cneusHakoB GRAPHIC.SSS n
ABOMYHbIN pann crneusHakoB GRAPHIC.BSS, wpudtel GOST type AU n GOST type BU.

5. HoBble BO3MOXHOCTH npu co3gaHnn n pegaktnpoBaHM CCbINTIOK B guanore Ccbinka:

— [NS CCbIfIKM Ha CBOMCTBO CTaro AOCTYMHO OKpyrieHue 4O YKa3aHHOro 3Haka — npu
YCMOBMM, YTO 3HAYEHMEM CBOWCTBA ABNAETCH YMCIO (paHee OKpyrneHune 6b1o
OOCTYMHO TOSbKO ANSA CChINTIOK HA NEPEMEHHbIE);

- ecnv pegakTupyeTtca Hepabo4as ccbinka, To B guarnore otobpaxaeTcs TEKCT, KOTOPbIN
OHa cofep>kara B nocrnegHun pas, a Takke npegynpexaeHne 0 TOM, YTO UCTOYHUK
CCbIMKN He HanOeH.

6. [JobGaBneHa BO3MOXHOCTb BKMOYEHUSI NMUHENKM MPOKPYTKN B AOMNONHMTENBHOM [lepeBe
AokymeHTa. CooTBeTCTBYHOLLANA ONumMsa HaxoauTcs B pasgene Cucmema — JkpaH —
Ljeem ¢hoHa HaACTpoe4HOro gunanora.

7. [HobaBneHa BO3MOXHOCTbL yaaneHusa knaeuwen <Delete> cTpok B cnuckax 1 tabnuuax Ha
MaHenn napameTpoB, a Takke Ha NaHenu coctaBa nsgenus.

8. dawnnbl Graphic.kds n Graphic.kdsp, onpegenstowimne Habop AOCTYMNHbIX KOAOB AOKYMEHTOB
N NOPSIAOK COPTUPOBKM AOKYMEHTOB MO KOAY, OTKOppeKTMpoBaHbl cornacHo NOCT P 2.102-
2023. dannbl HaxogaTcs B nanke \Sys.

9. PeanusoBaHO coxpaHeHue pasmepa u pacnonoxeHms okHa KOMMAC-3D mexay
ceaHcamu paboTbl. PaHee B HoBoM ceaHce okHO KOMIMAC-3D oTkpbiBanocb pa3BepHyTbIM
Ha BeCb 9KpaH.

TpexmepHoe modenuposaHue

1. MNMpu paboTe co cbopkor NossBMIIacL BO3IMOXHOCTb N3MEHEHMS (POPMbl KOMMIOHEHTOB MO
MecCTy pa3meLlleHus, T.e. 6e3 mogndukauum dannoB-MCTOYHNKOB. N3MeHeHne BbINOMNHAeTCS
C nomoLypbto onepaunv Jeghopmayusi, B npoLecce KOTOPON MOXHO OTpeaakTupoBaThb
BbIMOSTHEHHbIE B KOMMOHEHTE onepaunmn (BbiAaBNUBaHNS, BPaLLEHUS, NO CEYEHUSAM, MO
TpaekTopun, Tpyb4aTbIi ANEeMEHT, a Takke onepaumm NoCTPOEHUS KPUBBIX HEKOTOPbIX
TUMNOB), 3aMEHNB NX OMOPHblE 06 BbEKTEI HOBBIMU — MOCTPOEHHBIMU B COOPKe Unu B ApYrunx
KOMMOHeHTax. [N cnnaHOB 1 NTOMaHbIX MOXHO OTPEAaKTMPOBaTh KOOPAMHATLI BEPLLWH;
YnCnoBble NapameTpbl APYrUX onepauuin HegOCTYMNHbI AN U3MEHEHUS.

MapameTpbl 1 pe3ynbTaTt AedopMauumn KOMNOHEHTa XpaHATCa B cbopke, rae aTta
Aedopmaums 6bina BbIMONHEHa, T.e. han KOMNOHEHTa 1 ero BCTaBky B ApYrnx cbopkax He
N3MEHSIOTCS.

2. [o6aBneHbl KOMaHAbl MOCTPOEHWS reOMEeTPUYECKOro Terna B BUae NpPAMoro KpyroBoro
KOHyca:

- KoHyc no yeHmpy ocHogaHusi, QuamMempam u ebicome,
- KoHyc no yeHmpy ocHoeaHusi, Quamempam u yeariy,
- KoHnyc no deym dyzam.

3. [OoGaBneHbl komaHabl Tpy64ambili anemMeHm v Boipe3zamb mpy64ambIM 3J1IeMEHMOM.
OHu BbINONHAIOT onepaunio No TPaekTopmm ¢ aBToMaTnieckn hopmMmpyemMbiMm cedeHnem B
BMAE OKPY>KHOCTU 3alaHHOro AnameTpa. TpaekTopuio ykasbiBaeT nosib3oBaTtenb. Tpyodka
MoXeT BbITb CNSOLWHOW NN TOHKOCTEHHOW. B nocnegHem crny4vae Hy>XHO BBECTU NMbo
TOMWMWHY CTEeHKW, MMBOo 3Ha4YeHne BTOPOro AnameTpa.



4. [o6asneHa komaHOa CpedHsisi noeepxHOCMb, NpeAHa3HavYeHHasa 4ns NoCTPOeHUs
NOBEPXHOCTN, KOTOPasi ABNAETCS reoMeTPUYEeCKUM MECTOM TOYEK, paBHOYAANEHHbIX OT
ABYX YKa3aHHbIX MOBEPXHOCTEN.

5. [obGaBneHa HOBasi KOMaHAa NPSAMOro peAakTUpPoBaHUA — M3MeHUmb noJsioKeHue
epaHel. OHa No3BONAET CABUHYTb BblOpaHHbIE rPaHN B 3a4aHHOM HanpaBneHun Ha
onpeaeneHHoe paccTosiHNE U NOBEPHYTb MX BOKPYT 3a4aHHOM OCK Ha onpeaeneHHbIn
yron.

6. [HobaeneHa komaHgoa CoemeuweHue, npefHasHayYeHHasa a1 COBMELLEHMS
NONMroHanbHOro oobekTa ¢ UMEKLLIMMCS B 3TOW XXe MOAENM TeNTOM, MOBEPXHOCTLIO UMK
APYrMM NONMUroHanbHbIM 06beKToM. PedynbTat paboTbl KOMaHObl — M3MEHeHue
NONOXEHNS NONUroHanbHOro oobekTa (MM 0QHOrO M3 NONUIOHaNbHbIX 06 BEKTOB) TakUM
06pa3om, YTOObI OTKIIOHEHME MEXAY HUM U BTOPbIM O6BEKTOM CTano MUHUMAaIbHbLIM.

7. [obaeneHa komaHaa lpoeepka ceomempuu, NpegHa3Ha4YeHHas aAns ANarHoCTUKA Ten,
NMOBEPXHOCTEN U rpaHel Ha KOPPEKTHOCTb MaTemMaTU4ecKoro onucanuns. BeinonHsaeTca ans
OTAENbHbIX BbIOpaHHbIX 00BHEKTOB NGO Ansi Bcex 06beKTOB, BXOAALWMX B COOPKY Unu B
yKa3aHHbIN KOMMOHEHT.

MpounsBogaTca cneayoLlme NPOBEPKU:
- [lepeceyeHusi epaHel — BbIBNEHWE rpaHen Tena (Mnn NoBEPXHOCTN),
nepecekarLnx apyrue ero rpaHn 6e3 obpasopaHus obuiero pebpa,

- Omkpbimble pebpa — BbiSIBNEHNE OTKPbITbIX pebep, a Takke HanoXeHHbIX Apyr Ha
Opyra OTKpbITbIX pebep 0QHOro 1 Toro e Tena/noBepxHOCTU/rpaHu,

- Tleomempu4eckasi MOYHOCMb — BbISIBNIEHNE FEOMETPUYECKM HETOYHbIX BEPLUUH U
pebep (qonycTMMoe OTKIOHEHUE NOSoXeHMs 06 bEKTOB OT TEOPETUYECKM TOYHOIO
3agaeTcs nonb3oBaTenem),

- CamonepeceyeHue — BbISIBIIEHNE CaMOMNEPECEKAOLLNXCS rPaHel 1 rpaHuL, rpaHen,

- Bbicmynbi/ebipe3bl — BbISBIIEHWE rPaHen, Y KOTOPbIX Yron Mexay pedpamu (npu
o0uleln BepLINHE) MeHbLUE 3a4aHHOTO.

- Menkui paamep — BbISIBNEHNE 06BHEKTOB C pasaMepomM MeHbLUE 3afaHHOro,

- HenapannenbHocmb — BbisiBNieHne pebep, pacrnonoXeHHbIX OTHOCUMTENbHO Ocein
yKa3aHHOW CMCTeMbl KOOpAUHAT NoZ YrioM MeHbLLUe 3a4aHHOro,

- [lpoeepka 2abapuma — BbisSIBNeHNEe 06BLEKTOB, HAaXOASLLMXCA 3a npeaenamm kyba

3aflaHHbIX Pa3MepOoB C LLEHTPOM B Havane abCcontoTHON CUCTEMbI KOOPAMHAT.
NmeeTcs BO3MOXHOCTb UCKIIOYEHUS U3 MPOBEPKM KOMIMOHOBOYHON rEOMETPUM,
CTaHAAPTHbIX U3AENNA, CKPbITbIX 0ObEKTOB.

8. [obaeneHa komaHAa lpoeepka 3Ha4YeHull, NO3BONAKOLLIAS 3aaaTh AManasoH 4ONYCTUMbIX
(n6o HegonyCTMMBbIX) 3HaYEHWI ANS BblIOpaHHbIX NEPEMEHHbIX, a Takke A51s Macchbl
mogenu. B cnyyae Bbixofa 3HavyeHUs 3a rpaHuLbl AvanasoHa (Mnv BXxoda B 3TW rpaHuLbl)
nosiensieTcsa coobuieHne o6 owwnbdke.

9. [obaeneHa komaHaa YnpaesneHue konupoeaHuem. OHa No3BOMAeT HaWTK onepaumm
KONUPOBaHUA — B CaMOW MOAENMN U €€ KOMMOHEHTaxX A0 YKa3aHHOro YPOBHSA UK TONbKO B
BblOpaHHbLIX KOMMOHEHTaxX. [1na Kagon onepaumm otobpaxaeTcs ee TEKyLLLEe COCTOsIHME
N UMEETCs1 BO3MOXXHOCTb ynpaBneHnsa napameTpamu. Hanpumep, nonb3oBaTenb MOXET
BKITHOYUTb OTCNEXUBAHNE U3MEHEHMI UCTOYHMKA AN TEX Onepauuin KONMPOBaHUS, y
KOTOPbIX OHO OTKIOYEHO, MM 0OHOBUTL BCE NIMOO BbiGpaHHbIe onepaunn KonMpoBaHUs.
Kpome Toro, nmeeTcs BO3MOXHOCTb NEPENTU K pedakTMpoBaHuio nobon onepauum
KONMUPOBaHMUS.

10. JopaboTaHa komaHAaa lpodneHue noeepxHocmu:

- [1ns npoaneHust TOM XXe NOBEPXHOCTbI MOXHO BKIHOYUTL YMPOLLEHNE KPOMKN — 3TO
No3BONSAET YBENMYNTL ANIMHY NPOASIEHNS B Criyvae, Korga oHa orpaHu4veHa
BbIpOXAEHNEM 3KBUANCTAHTbI KPOMKM MCXOAHOW MOBEPXHOCTUN NUOO TEM, YTO
SKBMAMCTAHTa NepecTana nepecekaTbCs C NPO4OIMKEHUAMM DOKOBbLIX pebep.
YrpoLLeHHas KpoMKa He ABNSeTCA TOYHOW SKBUANCTAHTON KPOMKM MCXOLHOM
NOBEPXHOCTU (T. €. He NpegnonaraeT cobNAEHNs B KaXXA0W CBOEN TOYKE 3a4aHHOro
nonb3oBaTenieM 3Ha4YeHus yanMHeHns).



11.

12.

13.

14.

MosiBunacbk BO3MOXHOCTb BbliOpaTh pesynbTaT NpPoafieHuns, T.e. ykasaTb, JOIDKEH N
006aBnNeHHbIV y4acTOK NOBEPXHOCTN ObiTb HOBOW MOBEPXHOCTLIO MUIM YacTbio
ncxogHon. B crniydae NnocTpoeHust NpoasieHnNs Kak HOBOM NMOBEPXHOCTU MOXHO 3a4aTh B
KayecTBe KPOMKM pebpo, He ABnsoLLLEeecs OTKPbITbIM, U BbIbpaTh, Kakyto 13
NPUMbIKAIOLLNX K HEMY FpaHen HYXXHO NpoaSinThb.

CTtano goCcTynHO NpoasieHne HECKOMbKUX pasHbiX MOBEPXHOCTEN 3a OAWNH Bbi30B
KOMaHAbl.

HopaboTaHa komaHaa lToeepxHOCMb CKpyaJlIeHUS:

pobaBneH cnocob NoCTpoeHust, A KOTOPOro He TpebyeTcs ykazaHWe OpUEHTUPYIOLLE

MUHUK, @ OCTATOYHO YKa3aHWs! CKPYTNsieMbIX MOBEPXHOCTEN (MOBEPXHOCTb CKPYrMeHust

B 9TOM Crlyyae npeactaensieT cobom pesynbTaT «NpokaTbiBaHWS LLAPUKay NOCTOSHHOIO

paguyca Mexay CKpyrnsieMbIM1 NOBEPXHOCTSMM; rpaHuLbl MOBEPXHOCTU 06pasyroTcs

TOYKaMM, B KOTOPbIX «LUAPUK» KAaCaeTCst UCXOAHBIX MOBEPXHOCTEN),

pobaBneHa BO3MOXHOCTb Bbibopa pe3yrnbTaTa onepaumu:

— MOBEPXHOCTb CKPYITNEHNS M UCXOOHbIE FPaHN B HEU3MEHHOM BUAE,

— NMOBEPXHOCTb CKPYIMEHNS N YyCEYEHNE UCXOAHbIX TPaHer no ee rpaHunlam,

— yCeYeHWe UCXOAHbIX TPaHew 1 CLUMBKA UX C MOBEPXHOCTbLIO CKPYIMEHWs B €AMHYIO
NOBEPXHOCTb.

HopaboTaHa komMaHaa 3amMeHumsb epaHu: nobaBneHa BO3MOXHOCTb 3aMeHbl O4HOWN
rpynnbl rpaHen gpyron rpynnon rpaHen. Mpu aTom 3ameHsiowas rpynna obssaTensHo
A0JPKHa NpefcTaBnsaTh COO0M CBA3HYHO COBOKYNMHOCTL FPaHen, a 3ameHsieMasi — HeT.

HopaboTaHbl koMmaHabl CeepHymas kpueasi  PazeepHymas Kpueast.

o6e komaHabl Tenepb paboTalT C NOBEPXHOCTAMU BblAABNNBAHNSA U pa3BepTbIBAEMON
NVHEeNYaTon NOBEPXHOCTBIO: MOXHO CBEPHYTb KPMBbLIE U TOYKN Ha 3TW NMOBEPXHOCTU U
pas3BepHyTb C HUX,

B koMaHae CeepHymas Kpueas NosiBUacb BO3MOXHOCTb 06pe3kn CBEPHYTOW KPpUBOM
pebpamu, orpaHMYMBatOLLIMMK MOBEPXHOCTL, T.€. rPaHN4YHbIMKN pebpamun 1 pedpamum
BbIPE30B, €CITM OHU UMEIDTCH,

B KOMaHAe Pa3eepHymasi Kpuegasi NosiBUnacb BO3MOXHOCTb YNPaBNEHUS NONOXKEHNEM
NMHWK pa3pe3a — NNHUM Ha 3aMKHYTOW NOBEPXHOCTM (LMNUHAP, KOHYC M T.MN.), B TOYKaXx
nepeceYeHnst C KOTOPOU kpuBas ByaeT pasgeneHa nepen passopavymBaHUEM.

HopaboTtaHa komaHga Cemelicmeo modesneu:

PeanusoBaHa BO3MOXHOCTb CO34aHNS 3aroTOBKM Tabnuvubl ceEMencTBa: nosib3oBaTterb
BblOMpaeT CBOMCTBA N NepeMeHHble, KoTopble TpebyeTcs BKNounTb B Tabnuuy, 3agaet
napameTpbl dpanna Tabnuubl, a 3aTeM, OTKpbIB 3TOT dharn B Tabnn4yHOM pedakTope,
3anonHseT ee. B pesynbTate nonyyaetcda tabnvua, 3arofioBku CTonbuoB KOTOPOW
COBMagalT C MUMEHaMN CBONCTB 1 NEPEMEHHbIX, YTO ABMsieTCA He06X0ANMbIM
ycrnosmneM pabotocnocobHOCTU Tabnuubl cCeEMenCTBa.

[o6GaeneHbl cnegytowme cnocobbl 3agaHns CBONCTB MOAENEN-3K3EMMNIISIPOB
CeMencTBa:

- OnpepeneHve NIOTHOCTU MaTepuana no ero HaMMeHoBaHW (A4OCTYMHO Npu
ycrnoBum, 4to cnocob pacyeta MLX wabnoHa cemerictBa — Mo nnomHocmu): ecnv
B Tabnuue cemencTBa ykasaH Matepuarn, HaMMeHOBaHMe KOTOPOro uMeeTcs B
crnpaBoYHOM harne nnoTHocTen (Graphic.dns), TO ak3eMNnApy Ha3HavaeTcs
NNOTHOCTb, COOTBETCTBYIOLLAA 3TOMYy MaTtepumarny.

— [lMpucBoeHne ak3eMnnsapy NPOU3BOSNIBHOIO 3HAYEHUsT MaccChl 13 Tabnuubl cemencTea
(moctynHo npwm ycnosuwn, 4to cnocob pacyeta MUX wabnoHa cemenctesa — Mo
macce).

3ameyaHue: AHanNorn4Hble BO3MOXHOCTU 3a4aHWUs CBOWCTB MNOSABUIIMCH NPU CO34aHUMN B

MOZEnNM UCNOMHEHUIA NYyTEM YTEHMS AaHHbIX U3 Tabnuupl, UX 4OCTYNHOCTb 3aBUCUT OT

cnocoba pacdeta MLIX 6a30Boro ncnonHeHus.



[opaboTaHa komaHga M3MeHUMb MOJI0XKeHUe:

- pebpa, rpaHy 1 BEPLUMHbI NOCIE BbINOMHEHUS OnepaLmmn COXPaHAOT CBON CUCTEMHbIE
nUMeHa, 6narogaps Yemy 6asvpyroLmecst Ha HUX 06beKTbl (HanpuMep, pasmepbl U
CONpPsiXXeHNs1) KOPPEKTHO NepecTpamnBatoTcsl, a NMMCTOBOE TeNo B pesyrbraTe
nepemMelLieHNs He TepsieT CBOMX CBOWCTB,

- [pobGaBrieHa BO3MOXHOCTb NPUMEHEHNS1 KoMaHAbl K KPUBLIM U TOYKaM, a He TOJbKO K
Tenam n NoBepxHOCTSIM, KPOME TOro, Tenepb ANt UBMEHEHUSI NMONOXEHUSI MOXKHO
OOHOBPEMEHHO BblOpaTh HECKONbKO OGBHEKTOB, B TOM YMCHEe pasHbIX TUIMOB,

- onuua Y0anumb ucxo0HbIlU 06 beKm nckrtoueHa; 0obaeneHsl onuun CKpbimb
ucxo0Hble Kpueble  CoxpaHumb Konuu mes u noeepxHocmed,

- npwu cnocobe nepemMeLLeHNst OTHOCMTENbHO CUCTEMbI KOOPAMHAT CTanu AOCTYMNHbI
pa3mepbl onepawumn — paccTosiHAS CMELLEHUSI U YITbl NOBOPOTA; TakuMm o6pasom,
Tenepb 3TV 3HAYEHMS MOXHO pelakTMpoBaTh B rpadonyeckon obnactu: npu
BbIMONIHEHWW/PefaKTUPOBaHMM Onepauumn, U1 B peXxmme 0TobpaxeHns pa3mepoB
BbIOpAHHOr0 anemMeHTa, Unu Kak NPOM3BOAHbIE pa3Mepbl onepauum.

HopaboTaHa KomaHOa AHaslu3 OMKI/IOHeHU:.

— cTano AOCTYMNHO M3MEPEHUE OTKIMOHEHNSI HE TONBbKO MEXAY TeNoM/MOBEPXHOCTLIO U
NONMroHanbHbIM 06 LEKTOM, HO U MeXay ABYMS
Tenamu/noBepXHOCTAMM/NONUIOHaNbHbIMU 06 BLEKTAMWN B PasHbIX KOMOUHALMSAX,

- MOsIBUNAachb HACTPOKa TOYHOCTU M3MEPEHMS, YNPaBNSIOLLAs KONMYECTBOM TOYEK, B
KOTOPbIX M3MEPSOTCS OTKIOHEHMS MexXay obbekTamu,

- pobaBneHa BO3MOXHOCTb 3afj@aHUs AOMYCTUMOro Anana3oHa OTKIIOHEHWI U 0co6Ooro
BbleneHns Ha LUBeTOBON KapTe Tex obnacTten aHannampyeMbix OObLEKTOB, rae
OTKINOHEHUS He BbIXOAAT 3a Npeaenbl 3Toro AvanasoHa; ecnv avanasoH 3agaH, To
KONMYeCcTBO NnonajaroLLmx B HEro Todek oTobpaxaeTcs B Tabnvue pesynbTaTos,

- CcobCTBEHHO NMpoLecc aHanu3a 3anyckaeTcsi NoNb3oBaTenemM nocrie 3aBepLUeHnst
HaCTPOWKN N oTODOpaxkaeTcs B BUAe UHAMKATOPA B IEBOM HWXKHEM YNy SKpaHa; npu
HeobXxoaNUMOCTIN NPOLIECC MOXHO NpepBaTh (paHee 3anyck BbIMOHANCS
aBTOMaTM4ecku nocne BblIbopa 06BHLEKTOB, a NpepbiBaHME ObINTO HEBO3MOXHO),

- NpW HaBegeHUn Kypcopa Mbilun Ha LIBETOBYHO KapTy OKOSI0 HEro oTobpakaeTcs
3HaYeHNe OTKITOHEHWSI B TOYKE, HAXOASALENCS NOL4 KypCoOpoM,

— W3MEHEeHbl Ha3BaHUsl TOYEK, B KOTOPbIX OTODpaXKatoTcs NpeaenbHble 3HaYeHNs
OTKMNOHeHUN: 6bino «L_min» n «L_max», ctano, cooTBeTCTBEHHO, «El» 1 «ES».

CraHgapTHOe usgenve, BCTaBeHHOE B AeTanb, Tenepb MOXET OblTb Npeobpa3oBaHo B
3arotoBky. Co3gaHHasa TakuMm obpa3om 3aroToBka yuMTLIBAETCS B YEpPTEXE AeTanu u B
cneundmkaumm c6opkn, cogepkallen geTtanb ¢ 3aroToBkon. Bo3amoxxHOCTb
pefoakTMpoBaHUA CTaHOApPTHOro U3genusa-3aroToBkn cpeacreamm CrnipaBoYHMKa
CTaHgapTHble M3genus coxpaHaeTcs.

Peanun3oBaHa BO3MOXHOCTb KONMPOBaHUSA KOMMNOHEHTOB Yepe3 bydep obmeHa 1 BCcTaBku
NX B ATy XXe UNn pyryro MOAENb, B TOM YNCIe B MPOLECCE KOHTEKCTHOIO peaakTUpOBaHWS.
Ans konupoBaHWs MOXHO BblBpaTb NMo6OM KOMMNOHEHT Ha NIOOBOM YPOBHE BIIOXEHHOCTW;
BCTaBka NMPOU3BOAUNTCS Ha NepBbli YpoBeHb. Mpn HE06X0AUMOCTH BO BPEMSI KOMMPOBAHMUS
MOXHO BKIHOYUTb COXpPaHEHWE CONPSXKEHUI MEXAY KONUPYyeMbIMU KOMMOHEHTaMN N MexXay
HUMM U CUCTEMOM KOOpAMHAT coaepallen ux Moaernw.

YnyuyleHnsa n HoBble BO3MOXHOCTW paboTbl CO CrOSIMU:

- Ecnu noacbopka pasmelleHa B c6opke cnocobom Ha criosix-ucmo4yHukax, To nobom
KOMMOHEHT 3TOW NoACOOPKN MOXET BbITb NepeHeceH Ha NPOU3BOSIbHO BbIGPaHHbLIN
cnou cbopku. Taknm obpazoM MOXHO, HaNpUMep, PacrnosioXnTb KpenexHble n3aenus
13 Bcex Noacbopok Ha 0gHOM crioe cOopkM — 3TO MO3BOSNMT NMPU HEOOXOOUMOCTH
ObICTPO CKPbITb BECb Kpenex.

— [pwn HacTpowike cBONCTB 06 BbEKTA NOSIBUNACL BO3MOXHOCTL BbiIGOpa Crosi, Ha KOTOPOM
OH JOJSKEeH HaxXoAUTbCA: TEKYLLMI COW UK COW C 3aAaHHbIM HOMEPOM (B OTCYTCTBUE
CNnosi C 3TMM HOMEPOM OH aBTOMAaTMYECKU co3aaeTcs Npu co3gaHnm obbekTa). Boibop
CNnosi AOCTYNeH AN 06bEKTOB, KOTOPbIE MOrYT pas3MeLLaTbCs Ha Cnosix:
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21.

BCNoMOraTenbHbIX NITOCKOCTEN N OCEN, TOYEK, KpUBbIX U T.N. CaenaHHyo HacTPOMKy
CBOWNCTB OOBLEKTOB MOXHO COXpPaHUTb B (hann u npountatb u3 cpanna — Hanpumep, Ha
apyrom pabodem mecTe.

Ecnun B mogenu 6onblie ogHoro cnos, To:

- 00BbEKTbI, BUAMMOCTb KOTOPbIX onpeaensietcs 1o csior, MetoT crneunanbHyo
NUKTOrpaMmy BMAMMOCTY B [lepeBe Moaenu (paHee OHWM MMENU NUKTorpaMmmy
Budumbiil),

- BKNOYMTL Ans obbekTa onpegeneHme BUAMMOCTM cnocobom 1o cs1o0r0 MOXHO B
Hepese mogenu (paHee — Tonbko Ha MaHenu napameTpos).

[epeBo crnoes Tenepb pasmellaeTcsl Ha OTAENbHON NaHenu, oTobpaxeHne KOTOpPOon

BKItovaeTca komaHgon Hacmpoltika — lMaHenu — Criou i KOMOUHALMEN KITaBULL

<CtrI>+<L>. PaHee gnsi paboTkl co crnosamu TpeboBanocb nepeknounTsb [lepeso

NMOCTPOEHUSA B COOTBETCTBYOLLMIN PEXNM.

BblaeneHne o6bEKTOB NyTeM yKka3aHWsi CoAepXXaLlero nx crios NpomM3BOANTCS Ha

MaHenu napameTpoB, a He B Ananore, kak paHee. bnarogaps atomy BbigeneHune

00BEKTOB yKa3aHHbIM CNOCOOOM MOXET ObITb 3anyLleHO Kak NoAnpoLecc Apyroro

npowecca, Hanpumep, co3agaHnst oT4eTa no coopke.

Ho6aBneHa kKomaHaa co3aaHus Crnoes, N03BONSALWAas OAHOMOMEHTHO CO34aTb B

moaenu go 999 HoBbIX CIOEB.

HoBble BO3MOXHOCTU BblI6Opa 06BHEKTOB:

Hob6aeneHa komaHaa Bbi6op no ucmo4Huky. OHa oToGpaXkaeT CNMCOK BCex
KOMMOHEHTOB TeKyLLe MOAenu, KoTopble ABMASKTCA BCTaBKaMn BHELLUHMX (hannos,
HasBaHuWs 3TUX PannoB N NyTU K HAM. [oCTyneH ounbTp MO TUNY KOMMOHEHTA,
HanpuMep, MOXXHO OCTaBUTb B CMIMCKE TONbKO COOPKM UK TOSNbKO CTaHO4apTHbIE
nsgenunsa. OanHakoBble BCTaBKW, B TOM YMCIE HAXOOALWMECS HA pa3HbIX YPOBHSX,
oTobpaxkaloTcst B CN1CKe OAHOM CTPOKOW. BblaeneHne CTpoku BblaensieT BCe BCTABKM
COOTBETCTBYHOLLEro KOMMOHEHTa M HA0BOPOT, BblAerneHne KOMMNOHEHTa BblaenseT
CTPOKY U, criefoBaTenbHO, BCE OCTalbHble BCTABKM 3TOMO XXe KOMMOHEHTa, €CNv OHU
eCTb. BblgeneHne KOMNOHeHTa No UCTOYHMKY MOXET ObITb NonesHo, ecnv TpebyeTca
3aMeHUTb BCe BCTaBKM onpeaenieHHon Moaenn Apyron Mogenblo.

Ecnn npn BbINONTHEHUKM oNepauun ykasaH HeNnoaxo4sLwmi 4ns akTMBHOIO permcrparopa
00BbEeKT, TO — NP YCNOBUK, YTO BKIOYEH XOTS Obl 0ANH hnnbTp — Npon3soanTCs
NMOMCK yO0BNETBOPSAIOLNX hUNbTPy 0OGBHEKTOB B COCTaBe ykazaHHoOro. Ecnu atu
00BbeKTbl MOAXOAAT ANA perncTpaTtopa, TO OHM 3aHOCATCSA B Hero. Hanpumep, 4toOb! B
komaHge lpoeepka HenpepbieHOCMU BbIOpaTh BCE NMEOLLNECS B MOAENN KPUBLIE,
MOXHO BKNIOUNTE unbTp Kpuesie n ykasaTtb B [JepeBe KOPHEBOM 3NIEMEHT.

Ha KOHTEeKCTHYI0 NaHenb, BO3HUKAIOLLYIO NPpU BblAeNneHnn obbekta B COOpoUHOM
Moaenn, nobGaBneH nepapxn4ecknii CMcok 0OBLEKTOB, BKMOYAOLLIMX BblAENEHHbIN: OT
onepauum 4o KOPHEBOro ariemeHTa [Jepesa. BuibpaB Hy>XHYO CTPOKY B 9TOM CMUCKe,
MOXHO yKa3aTb TOT UM MHOM U3 0OBHEKTOB, COAEPXKALLUX BblAENEHHbIN.

B nononHUTENsHOM OKHE MOAENM MOXKHO ObICTPO yKa3aTb Tena 1 NOBEPXHOCTH,
BMONMbIE NMMGO HEBUOVMMbIE B NPOEKLIMSAX HA OCHOBHbIE MIIOCKOCTW. JTO ynpollaer,
Hanpumep, co3gaHue moaenu-makeTa: Ans ee nony4yeHnss MOXHO CKOnMpoBaTh B
HOBYIO MOZEeNb TONMbKO BUAMMbIE TE€Na UCXOAHON MOAENW.

Ha MaHenb GbicTporo goctyna AoGaBreHbl 3NeMeHTbI, ynpasnsiowmne npoLeccom
yKa3aHWUs KpUBbIX:

KHonka Bbi6bupamb Yacmu KpuebIix — [Nsi 3aaHnst cnocoba Bblbopa KpuBbIX:

LeNMKOM MK NO 4acTaMm, KoTopble 06pasyloTcs Npu nepeceyeHnn KpnBomn ¢ pyrmmm

KpvBbIMW. KHomnka npucyTcTByeT Ha MaHenu 6bicTporo goctyna npu paborte co

cneaylowmMmn obbeKkTamu:

— KOHTYp W 9KBMAWCTAHTA;

- Tpyb4aTbIi AaNEMEHT, ANIEMEHT NO TPAEKTOPUMN U NOBEPXHOCTb MO TPAEKTOPUN;

— MOBEPXHOCTb KOHNYECKOrO CEYEHNA N NTIMHENYATbIE NOBEPXHOCTU, KPOME FIMHENYATON
NMOBEPXHOCTN MO ABYM MOBEPXHOCTAM;
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23.

24.

25.

26.

27.

28.

29.

30.

31.

— TOYKa Ha KpUBOW;
— 3CKU3 — B MpoLecce ero pasmeLleHns Ha TpaekTopuu.

- Cnuncok BapnaHToB Bbli6Opa KpMBbIX, COCTABMAIOLLMX HEBETBSLLYIOCSA LIEMOYKY:
OduHo4YHasi — BblIOOP KaXXaow KpUBOKM No oTAeNbHOCTU U CoeQUHeHHbIe — BbiOop
Bcen uenodkn. Cnucok npucyTcTByeT Ha NaHenu GbicTporo gocTyna npu paboTe ¢
KomaHao KoHmyp v 3aMeHsieT MMEBLUMIACS B HeW nepekntoyaTens Cnocob npoxoda
HeeemesiWjuxcsi y3J108.

HoBble BO3MOXHOCTW MpU CO30aHUN KONMUA FreOMEeTPUYECKMX 0O BEKTOB 1 paboTe C HUMMU:

- ecnu ang KonuposaHus BblbpaHa onepawmsi, TO B CMUCOK KONUPYEMbIX BKITHOHAKOTCH He
rpaHu 3TOM onepaumm, a oO6bEKT, KOTOPOMY OHA NPUHALSIEXMUT (TENO Unun
NMOBEPXHOCTb);

- 06beKTbl-pe3ynbTaTbl KONMPOBaHUSA UMEIOT TaKMe e CBOMCTBA U NapameTpsbl, KaK y
NCXOAHbIX OOBEKTOB: KOMWUM NOBEPXHOCTEN — OMTUYECKME CBONCTBA, KoMK Ten —
onTudeckne ceoncTea u napametpbl MLIX, Konvm Toyek n KpMBbIX — LIBETA U CTUMW;

- (paHTOM KonMpyembix 06 BEKTOB OTOBpaaeTca NonynpospadHbiM (paHee 6bin
KapKacHbIN);

= €CIn UCTOYHMKOM KOMUUN ABMSAETCA BHELLHAS MOAENb, TO €€ MOXHO BbICTPO OTKPbITb —
C NOMOLLIbKO KOMaHAbl KOHTEKCTHOIO MeH0 0ObekTa-konuu B [lepese mogenu.

B komaHae lModz2oHkKa nosepxHOCMU NOSIBUIIOCh aBTOMATUYECKOe onpeaerneHue Tuna
NOBEPXHOCTW, annpPOKCUMMUPYIOLLEN BblOENEHHbIV Y4acTOK NONUroHanbHoro obbekTa. Mpu
HeobXo4MMOCTUM pe3ynbTaT aBToonpeaeneHns MOXXHO NOMEHSATL BPYYHYHO, BbIOpaB
HY>KHbIV TWM NOBEPXHOCTM U3 CrUCKA.

YnyJleH npoLecc YTEHNS UCNONTHEHWUI, 3anncaHHbIX B dhanne *.ods nnu *.xIs: 0CHoBHOe
ncnorHeHve M3 ganna y>xe He CTaHOBUTCS OAHMM U3 UCNOSTHEHWI TEKYLLEN MOAENM, Kak
paHblUe. BMecTo 3TOro 3Ha4yeHnsa CBOMCTB OCHOBHOMO UCMOJSTHEHUS N3 (paina nepenaroTcs
B CBOWNCTBA OCHOBHOIO MCMOMHEHUSA TEKYLLEN MOAENN, a BCE OCTalbHble UCMOSTHEHNS 13
danna pasmewlatotcs B [lepeBe ¢ COXpaHEHMEM Nepapxmm OTHOCUTENBHO OCHOBHOIO
ncnonHeHus. Taknm obpasomM nNyTemM YTEHUS UCNOSNHEHWI U3 dhariia MOXXHO MOSTHOCTBIO
ckonunpoBaTb CTPYKTYpY [lepeBa UCMONHEHWIA OpYron Mogenn.

B komaHaax nocTpoeHns MaccuBOB CTarn JOCTyneH BbIGOp rpaHen 1, COOTBETCTBEHHO,
NOCTPOEHUE MX KOMun. MOXHO yka3aTb Kak OfHY, TaK U HECKOMbKO CTbIKYHOLLUMXCS APYT C
APYrom rpaHen O4HOro 1 TOro e Tena/noBepxHOCTw.

B komangax dnemenm epauweHusi, lloeepxHocmb epauwjeHusi n lloeepxHocmb
ebl0aesiueaHusi CTano AOCTYMNHO yKa3aHWe He O4HOro, a HECKOSbKMX OOBHEKTOB AN
MCMNONb30BaHUSA B KAYECTBE CEYEHUS.

B cnyyae, koraa ons MUaMepeHusi B3aUMHOIO OTKITOHEHMS! YKka3aHbl MOBEPXHOCTb U pebpo
APYrovi NoBEPXHOCTU, MOMMMO PacCTOSIHUIA MeXAy ToYkamu pebpa 1 NoBEPXHOCTH,
BbIYUCNAIOTCA TakKe Yribl MeXAy KacaTerbHbIMU NIOCKOCTAMU K MOBEPXHOCTAM B 3TUX
TOYKaXx.

B komaHae CeveHue B Ka4eCTBe CEKYLLEro 06bekTa Tenepb MOXHO UCMOMb30BaTh TEMO,
NOBEPXHOCTb, CBA3HYH COBOKYMHOCTb rpaHei Tena/noBepxHocTu, a Takke Habop
HEeCBSI3aHHbIX, HO CTbIKYOLLMXCA Mexay coboi rpaHei.

B KOMaHOy 3epKaanbu7 maccus ,1:|,o6aBr|eHa BO3MOXHOCTb NMOCTPOEHUNA NMITOCKOCTU
cMMMeTpumn be3 BblXO4a M3 npouecca.

Mpw co3gaHnn/pegakTMpoBaHMn 0603HAYEHMS LLEPOXOBATOCTU NOSIBUITACh BO3MOXHOCTb
BblOOpa HECKOSbKUX 0OBEKTOB (paHee MOXHO Obino BbIOpaTh TONbKO oauvH). Ecnn
0603Ha4YeHme LepoxoBaTOCTN pa3MeLLaeTCs Ha NOMKe JIMHUN-BBIHOCKU, TO AOCTYMHO
co3[aHne OTBETBMEHMWI NIMHN-BbIHOCKM, YKa3bIBalOLLMX Ha 3TN 0OBHEKTbI — MpPU YCroBUM,
YTO OHM NepeceKanTCs C MITOCKOCTbI0 0603HaYEHUS.

Ecnu npmn macwtabupoBaHumn Tena nnm NnOBEPXHOCTU BKIKOYEHO COXPaHEHWE KONun, TO B
[epeBe onepauna macwtabnpoBaHusi UMEET ABa NOAYMHEHHbIX OObEKTA: KOMUIO
NCX0OHOro ob6bekTa 1 NnpoMacTabnpoBaHHOE TEMO NN NOBEPXHOCTL (paHee — TOMbKO
KONUI0 ncxogHoro obbekTa).
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40.

41.

[lo6aBneHa BO3MOXXHOCTb 0TobpaxeHus B [lepeBe Moaenv nopsakoBbiX HOMEPOB
onepauuii. Homepa onepaumin Takke NoKasbIBaOTCA NPU NPOCMOTPE OTHOLLEHWI
06BEKTOB, YUNTBLIBAKOTCS NpuY Noucke B [lepese MoAenu, BKIOYaOTCA B CBeAEHMS,
reHepupyemble komaHaon MHghopmayusi 06 o6Lexkme.

Hymepauwusi onepaumii NporM3BoAMTCS B NOpsike UX crieqoBanns B [lepeBe, UMEOLEM BUA
NCTOPUM NOCTPOEHMSsI, NO3TOMY nocrne AobaBneHusi/yaaneHusi/nepeMeLLeHmns onepauuin
HpKenexawyme onepauum HyMepyrTcs 3aHOBO.

HoBble BO3MOXXHOCTU YTEHUSI U 3anmcK hanoB AaHHbIX (MCMorb3yoTcs Npy paboTte ¢
NCMONHEHUAMW, CEMENCTBAMMU, KPMBLIMWU, TOYKAMK, NOBEPXHOCTAMWU, MaccuBamu v T.1.):

— CcTano gocTynHo 4teHne opmarta Excel 2007-365 (*.x/sx) n 3anuck B 3T0T hopmar,
- 4ansa JteHns cdoopmarta Calc (*.0ds) u 3anucu B aToT hopmat bonbLue He TpebyeTtca

Hanuumne Ha paboyem MecTe yCTaHOBIEHHOrO cpeacTtea Ans paboTel ¢ hanamm
AaHHoro dpopmarta (Hanpumep, OpenOffice unu LibreOffice).

B komaHae Mpaghuk KpueU3HbI NOSIBUNACH BO3MOXHOCTb pacyeTa HanpsiKeHUsi KpUBOWA.
BbluncneHHoe 3HaveHne oTobpaxkaeTcst pSAOM C KPUBOW U U3MEHSIETCS NpU ee
penakTpoBaHUM.

Ho6aeneH HoBbI cnocob pacyeta MLUX komnoHeHTa cbopku: Mo macce ucmoy4Huka. MNpu
3TOM cnocobe Macca KOMMoHeHTa Bcerga 6epetcsi u3 ero panna-mcToyHmka, a LeHTp
MaccC M MOMEHTbI MHEPLMM pacCUUTbIBAOTCA MO haKTUHECKON reomeTpum (Mnmn moryT 6biTb
3a4aHbl BPy4YHY0). [laHHbIA cnocob aBTOMaTUYECKN MPUMEHSAETCHA K KOMMOHEHTY,
M3MEHEHHOMY C NoMoLLbo onepaunn Jegopmayusi.

[opaboTtaHa komaHaa lMepebop 06BLekmMoe: Tenepb OHa NO3BONSET BblAENATb LEeNIMKOM
COCTaBHble OOBLEKTbI, TakMe Kak 3CKU3bl, MHOTOCErMEeHTHbIE KpUBbIE, MOBEPXHOCTU, TeNa,
KOMMOHeHTbl. Kpome Toro, nepebop o6beKkToB cTan AOCTYNeH B AOMOSTHUTENBHOM OKHe
mMoaenw.

HoBble BO3MOXHOCTHU npu pa60Te C TUNaMn 3arpy3Ku:

- BbIbop Tvna 3arpy3ku KOMMNOHEHTa nepes ero BCTaBkon B cOOpKy. ATO no3sonseT
yCKOpUTb npouecc aobaeneHnsa B cOOpKy «Tskenbix» nogcbopok: npu Beibope
BCTaBMNSIEMOW MOAENM MOXHO YCTaHOBUTb A1 HEe TUN 3arpy3ku, Hanpuwmep, lMycmodi,
a 3aTeM pa3MecTuTb, 3a4aB KOOPAMHATLI.

- TpocmoTp cocTaea, T.e. Cnucka BXOAALLMX KOMIMOHEHTOB, Ans noacGopok ¢ Tunamu
3arpy3ku lMycmol n Fa6apum Ha Bcex YPOBHSIX BNOXeHHOCTU. MHdopmauus o
cocTaBe 3arpy)aeTcsi B MOMEHT packpbITusi BeTBM noacbopku B [lepeBe — npu
LeNnyKe MbILLbO MO 3HAYKY «TPEYroSbHUKY.

PenakTtvpoBaHmne B OKHe CTano AOCTYMHO AN KOMMOHEHTA, KOTOPbIV ABMNSETCS NoKarbHOM
AeTanbto. ATo pacmpsieT BO3MOXHOCTU HAacTPOWKM OTOBpaXkeHUst KOMMNOHEHTA: AaHHbIN
cnocob pegakTpoBaHUs MO3BONSET YNPaBnaTb, Hanpumep, ONTUYECKUMU CBOMCTBaAMU
OTAeNbHbIX OOHEKTOB.

MNosiBUNacb BO3MOXHOCTbL BCTaBKM KOMMNOHEHTA B c60p|<y C BKJTFOMEHHbIM NMapaMeTpoM
CocmaeHbie yacmu. PaHee ero Bkno4veHne 6bino OOCTYNHO TOJIbKO MOCI1€ BCTaBKWU.

Mpv peaakTMpoBaHUM KOHTYpa CTano AOCTYNHO CO3[aHne C COOTBETCTBMEM. TO ecTb,
BblGpaB aN1s1 KOHTYpa HOBblE UCXOAHbIE KPUBbIE, NMOMb30BaTENb MOXET YCTaHOBUTb
COOTBETCTBUE MeXOY UCXOAHbIMU 1 HOBbIMU CErMEHTaMM KoHTypa. Bnarogaps atomy
06bekTbl, 6asnpoBaBLUMECS HA 3aMEHEHHbIX CErMEHTax KOHTypa, He NoTepsitloT ux, a byayT
ncnosnb3oBaTh HOBblE. Hanprumep, ecrnn HeKOTopble CErMEHTbI KOHTYpa Obinu
CNpOoeLMpOBaHbl B 3CKM3, TO peakTMpoBaHME KOHTYpa C YCTAHOBKOW COOTBETCTBUS
NO3BOSIUT NOMNYYUTb B SCKMN3E MPOEKLIMN HOBbIX CerMeHToB. PegakTupoBaHue 6e3
YCTaHOBKM COOTBETCTBUS NPUBEAET K OLUIMOKaM B 3CKU3E.

ﬂ,]‘lﬂ ynyduweHuna Hasuraumm no mogern ﬂ,06aBJ'IeHbI KOMaHAbl:

- CeepHymb — B KOHTEKCTHOM MEHIO KOPHEBOro anemeHTa [lepeBa mogenu, a Takke
BeTBel [lepeBa. Pe3ynbTtat paboTbl KOMaHAObI:

— ANSi KOPHEBOIO 3rIleMEHTa — CBOpaYMBaHMeE BCEX pa3BEPHYTbIX BETBEW Ha BCEX
YPOBHSIX; MPX 3TOM CaM KOPHEBOW 3/IEMEHT OCTaeTCsl pa3BepHYyTbIM;

— Ana BeTBU — CBOpaynBaHmMe BCeX ee NOAYNHEHHbIX BETBEW U CaMOW BETBW.
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- [lMokaszamb e depeee — B KOHTEKCTHOM MEHIO KOMMOHEHTA, BbIENEHHOrO B
rpacpmyeckon obnactu. Komanaa passopayveaeT [lepeBo Mogenu 1 noaceeymBaeT B
HeM BbleneHHbI KOMNOHEHT. PaHee komaHAa NpUCyTCTBOBAra TONbKO B KOHTEKCTHOM
MEHIO BblAENEHHOro NPUMUTMBA NN FTEOMETPUYECKOro obbekTa.

[o6aeneHa BO3MOXHOCTb OTOGpaXeHMs cocTaBa cTaHaapTHOro usaenvs B [lepese moaenu.

B Habop nepemeHHbIX 3nemMeHTa 1 NOBEPXHOCTU MO TpaekTopun JobaBneHa
MHOPMaLMOHHAsA NepeMeHHas ANMHbI TPaeKToOpUN.

Cnepytowme o6beKTbI 3CKM3a CTanu BUAHBI U AOCTYMHbI AN UCMNOSb30BaHNS BHE pexumMa

pefaKkTMpoBaHUs 3cKu3a:

- KpuBble co ctunammu OcHoeHasi n Oceeasi, cooepKallumnecs BO BCTaBKax
MaKpO3/IEMEHTOB,

- TEeKCTbl, coaepXallnecs BO BCTaBkax hparMeHTOB.

Mpy 3MepeHUn Nnowaam MoXHO ykasblBaTb, MOMUMO rpaHen, Tena v NoBepXHOCTN —
OyayT BblYMCIEHbI MOWaan BCEX UX FPaHen.

WcnonHeHus 1 BapnaHTbl MOAENM, 3aBUCALLME OT OOHOIO TOTO XKe UCMOMNMHEHUS U
HaxoAsLLMecs Ha OQHOM YPOBHE, MOXXHO MEHSITb MecTamu Apyr ¢ apyrom B [lepese,
nepemMeLLas nx MbiLbHO.

O603HauyeHne Heyka3aHHON LEPOXOBATOCTN Tenepb oToOpaxaeTcs Kak oobekT B [lepese
mMogenu. ATo ynpoLuaeT ynpasrneHme BUANMOCTbIO 0603HaYeHNS 1 nepexon K ero
penakTMpoBaHuIo.

3Ha4kK, Ona KOTOpbIX BKIOYEHO oTobpaxeHue B [lepeBe (BUMAMMOCTb, TUM 3arpy3Kku,
npoeumpoBaHue, NopsaaKoBble HOMepa 1 T.4.), NOKa3blBalTCs Takke B [epese
OTHOLLEHWU, HaXOASLWEMCS B HWXXHEN YacTu [lepeBa moaenu.

3HauMTenbHO yBenuyeHa npounssoautenbHocTb cuctembl KOMIMAC-3D npu oToGpaxxeHumn
daHTOMOB BO Bpemsi paboTbl ¢ O0MbLINMK cOopKamu.

YnyuweHa npoussogutesibHocts KOMIMAC-3D npu ncnonb3oBaHmMm TUNOB 3arpy3ku:
CHWXEHO BpeMs, a Takke notpebneHve onepaTtMBHOM NamMAaTN NPU OTKPbITUKM COOPKM C
nonb3oBaTeNbCKMM Crocobom 3arpy3ku, B KOTOPOM KOMMOHEHTbI BTOPOro U NOCNeAyHoLnx
YPOBHEN BIIOXXEHHOCTU UMEIOT TUN 3arpy3ku fycmod.

OnNTMMM3NPOBaHO XpaHeEHNE AaHHbIX B MOAENSX, KOTOPbIE CoaepKaT onepauuu,
GasnpytoLimecst Ha OQHOM U TOM Xe 0ObeKTe, HanpMMep, MHOXECTBO TOYEK Ha OL4HOWN
noBepxHocTn. bnarogaps onTMMMsaummn yBennyeHa ckopoCcTb NEPECTPOEHUSA N YMEHbLUEH
pasmep annoB NogobHbIX Mogenen.

OKcnepumeHTanbHasa yHKUMoHanbHocTb «MeTtacnnanHy» ucknoveHa n3 KOMIMAC-3D.
MeTacnnanHbl, UMeloLLMECH B MOAESSX, KOTOPble CO34aHbl B NpeablayLLmMx BEpCUax
KOMMAC-3D, 6yayT koppekTHO obpabaTbiBaTbCH, HO CO30aHMe HOBbIX MeTacnnanHoB
bonee HEBO3MOXHO.

I'paghuyeckue dokymeHMbI

1.

PeanunsoBaHa BO3MOXHOCTb CO34aHMsi MacCMBOB rpadnyecknx obbekToB. Maccus
npeacrasnseT cobon rpynny ynopsagov4eHHO pacnonoXeHHbIX 06bekToB — 3K3eMMNNspoB
mMaccusa. lNpu cosgaHun/penakTMpoBaHnn Maccusa JOCTYMHO ynpasrneHne Konm4yecTsoMm u
NOMNOXEHNEM 3K3EMMNIISAPOB, a TAKKE UCKIIOYEHME U3 MaccuBa BbIbpaHHbIX 3K3EMMNISPOB.
Kpome Toro, MOXHO BKMOYMTL CO34aHMe B MacCMBE YNPaBnsitoLWwmMxX pa3smepoB — C UX
MOMOLLIbIO BO3MOXXHA MoandmKaLms yxxe co3gaHHoro maccmea. [pn HeobxognmocTtu
MacCVB MOXHO paspyLUnTb, T.€. y4anuTb CBA3WN 3K3eMNNSPOB APYr C ApYroM, NpeBpaTuB
NX B CAMOCTOATENbHbIE OOBHEKTDI.

[ocTynHo co3gaHne MaccuMBOB CreayoLWmnX TUNOB:

— MaccuB Mo ceTKe,

— MacCuB MO KOHLIEHTPMUYECKON CeTKe.

MaccuBbl oTobpaxatotcs B [lepeBe rpacdmyeckoro JokymeHTa, obpasys oTaenbHyto
rpynny — Maccusesbil.

MaccuBbl rpadhnyecknx o6BHEKTOB MOTYT Takke CO34aBaTbCsl B 3CKM3ax TPEXMEPHbIX
Mopgenen.



B o603HaveHme gonycka hopMbl U pacrnonoXeHns Tenepb MOryT BKIHOYATLCA
AOMOSTHUTENbHbIE 3HAKN AN yKasaHUA nepecekatoen 1 OpUEHTUPYIOLLLEN MITOCKOCTEN
cornacHo NOCT P 2.308-2023.

Bo3MOXHOCTb JOCTYNHa Takke Npu NPpoCcTaHOBKe Aonycka hopMbl B MOAENN.

YckopeHo gobaBneHne oTBETBEHMI Yy 0603HAYEHWIA, BKITHOYAIOLWNX FMHUIO-BBIHOCKY:
npouecc gobaBneHns OTBETBEHMS 3anyCKaeTCs, Kak U paHbLUE, LLENYKOM No ToYKe
Hayvana Mnomnku, HO Tenepb OH 3auUMKIeH, T. e. ANd Co34aHna crieyloLero oTBETBMNEHUS He
TpebyeTcs NOBTOPHbIN 3amnyck npouecca — AOCTaTOYHO 3agaTb TOYKY, HA KOTOPYHO 3TO
OTBeTBMEHMNE yKasbiBaeT. [ng Bbixoda 13 npoLuecca Hy>KHO HaxkaTb KnaBuwwy <Esc>.

YcoBepLUeHCTBOBaH NpoLEecC Bbibopa KPpUBLIX ANS U3MEPEHUS C MOMOLLbIO KOMaHAbI
AnuHa kpueoli:
- pobaBneHa BO3MOXHOCTb BblAENEHUST KPUBbIX NEPEs BbI30BOM KOMaHAbI,

— 1ocre Bbl30Ba KOMaHAbl KPUBbIE MOXHO BblAENATb OXBATbIBAOLLEN UITM CEKYLLEN
pamkon, yaepxxusasa knaesuwy <Ctrl> ona nHBepTnpoBaHus BbigeneHmsa unu <Shift>
ansa nobaeneHuns K yxxe BblAeNEHHbIM; LEeN4YoK Ha CBOGOAHOM Nosie OTMEHSIET
BblerneHne BCex KpmBbIX.

MosiBuNack BO3MOXHOCTb CBA3bIBAHUSA S4€eK OCHOBHOW HaZANMUCK YepTexa C NPOn3BOSibHO
BblOMpaeMbIMn CBOMCTBaMU 13 GMGnMoTek cBOMCTB. [laHHasi HaCTpoMKa NPoOu3BOAUTCS NPy
pefakTMpoBaHMM OCHOBHOW HaanMcK, BXOASLWEN B opopmMmIieHme YepTexa, U no3sondeT
OTpa3suTb B HEM 3HAYEHMS NOSb30BaTENbCKUX CBONCTB, B TOM YMCHe OTPa3nTh B
accoumaTMBHOM YepTexe 3HayYeHUs Nofb30BaTENbCKNMX CBOWCTB, 3afaHHbIX B MOAENM,
KOTOpasi CNpoeumnpoBaHa B 3TOT YEPTEXK.

MosiBMNack BO3MOXHOCTb foBaBneHns B YepTex nucTta no obpasuy yxe nMmeroLerocs.
Mpn 9TOM HOBBIM NUCT pa3meLlaeTcs nocne nucra-obpasua n uMeeT Takue xe opmar,
odhopMneHne, KpaTHOCTb 1 OpUEHTaLMIO.

Paboma co ceolicmeamu u omyemamu

Ha MaHenu coctaBa n3genus nosiBunack BO3MOXHOCTb BblAENEHNsI HECKOMbKNX
MPOM3BOSIbHO BbIOPaHHbLIX COCTABHbLIX YacTel U O4HOBPEMEHHOIO eAMHO0OPa3HOro
N3MEHEHUS X CBOWCTB.

Paboma co cneyugukayueu

1.

Peann3oBaHo aBTOMaTU4eCKOe co3gaHue 1 pasmeLlleHne B pasgene [JokymeHmauus
06BHEKTOB, COOTBETCTBYIOLLMX AOKYMEHTAM, KOTOPbIE CBSA3aHbl C MOAKMYEHHbIM K
cneundurkaLmm JOKyMeHTOM. ITO YCKopHeT 3anonHeHne pasgena fJokymeHmayusi B
cneundmkaumn. Hanpumep, B pesynbTate NOAKMYEeHUs K cneundonkaumnm coopku, ¢
KOTOPOW CBsi3aHbl COOPOYHbLIN U rabapuUTHbIN YEpPTEXK, B cneundmkalmm, noOMMmo
pas3genos, OTpaxaroLwmux cocTaB aTon cbopku, ByaeTt Takke co3gaH pasgen
HokymeHmauyus, BKIoYaoLwmn c6opoYHbIn 1 rabapuTHbIN YepTeXM.

MosiBunack BO3MOXHOCTb aBTOMaTU4ECKOro NepeHoca TEKCTa B ’YENKe CO CTPOKU Ha
CTPOKY. ABTOMEPEHOC MOXET ObITb BKIMOYEH/OTKIIOUEH Anst Mobown rpadobl Npu HacTpolike
CTMNSA cneundukaunmn unn Npy pegakTmpoBaHum cneumdukanmm, npyu peaakTmpoBaHnm
crneunduKkaummn Takke MOXHO BKMHOYUTL/OTKMOYUTE aBTONEPEHOC B NPON3BOSTbHO
BbIOpaHHOM siueNKe.

MosiBunack BO3MOXHOCTb BblaeneHus rpadbl cneumdmkaumm — LWenykom no 3arofioBky
aTon rpadobl. [1ns BblAeNeHHOM rpadibl MOXXHO NPOCMOTPETHL MMSI, KOTOPOE 3a4aHo eN B
CTure, a TakKe BKMYUTb UMM OTKIMIOYUTL aBTOMNEPEHOC CTPOK.

Hob6aBneHa BO3MOXHOCTb COXpaHeHus cneuundukauum B popmatbl Excel 2007-365 (*.x/sx)
n Calc (*.o0ds). ina coxpaHeHus B popmart XxIsx He TpebyeTcs (a Npy COXpaHEHUN B
dopmart xls — nepecrano TpeboBaTbcA) HanuuMe Ha paboyem MecTe yCTaHOBEHHOM
nporpammbl Microsoft Excel.

MosiBNacb BO3MOXHOCTb PYy4YHOro peaaktnpoBaHUA 3arojioBkoB A4 ©nokoeB
OONOJTHUTEIbHbIX N BITOXEHHbIX pa3aenos. 3agaHHbIN TEKCT NOACTABNSAETCS B 3arofloBOK
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9.

BMECTO KOHCTPYKUMM Buaa #XXX#, BBOOAUMOM Npu HaCcTporKe CTUNA cneumdukauuu.
PaHee cnocob pegakTnpoBaHus 3arofioBka 6bin TONMbKO O4MH — MOAKIIOYEHME OOKYMEHTa,
0603HaYeHne KOTOPOro 3aMeHSAN0 yKasdaHHYH KOHCTPYKLMIO.

CTunu npocTton 1 rpynnoBbIX cneundurkaLmi npuseaeHsl B cootsetctane ¢ FOCT P 2.106-

2019:

— pobGaeneH pasgen lNpozpammHbie u3desnusi u 6asbl OaHHbIX;

- B CTUNU rpynnoBbIx cneundukaummn, B pasgen Komnnekmesl, no6asneHbl 61oku
BMNOXEHHbIX pa3aenos;

- B pasgen Komnnekmsl jobasneH GroK BIOXEHHbIX Pa3aenoB Ynakoeka;

- M3MEHeHO HanonHeHue 6rnoka BNoXeHHbIX pasaenoB KoMmrinekm uHcmpymeHma u
npuHadnexHocmedu: TeNepb OH COAEPXMUT TONbKO pasaensl MHcmpymeHm,
lMNpunadnexHocmu, lNpucnocobneHusi, Mamepuarbi.

KomaHaa Pedakmupoeamb 06 beKm crneyughukayuu B KOHTEKCTHOM MEHHO

BblOESIEHHOro rpacpmyeckoro 06beKTa, BXOAALLEro B HECKOSTbKO OOBEKTOB creLmdukaLmm,

Tenepb MMeeT NoAMEHI0 Ans Bbibopa Hy)kHOro obbekTa cneundurkaumm (paHee KomaHaa

Bbl3blBana Auanor co CMCcKOM OO bEKTOB).

Komanga Crioxxumb 3HaYeHUsi 8 KOJIOHKaXx... nepenmeHoBaHa B C/10)Kumb 3Ha4Y€HUs...

PesynbTaT ee paboTbl oTobpaxkaeTcst B MHOPMALMOHHOM OKHe (paHee — B gunarore).

MckntoveHa BO3MOXHOCTb CO30aHus B AOOKyMeHTax BHELUHEero obbekTa CI'IeLl,I/ICbI/IKaLI,I/II/I.

Umnopm u akcnopm

1.

Hob6aeneHa komaHga Mmnopm e mekywyro modesib. OHa NO3BONSET UMNOPTMPOBATL B
TEKyLLY MofeNb TpexmepHble 06bekTbl U3 dhannoB o6MeHHbIX (STEP, JT, IGES, ACIS un
T.4.) n nponpueTapHbix (UGS/NX, ProE/Creo, SolidWorks 1.4.) dopmaTtos. imnopT n3
dopmaToB, npegycMaTpmBaroLLmMxX HACTPONKY, MPON3BOOUTCA C TEKYLLEWN HACTPOMKOMW; Npu
HeobXoaNMOCTN ee MOXHO U3MEHUTb.

2. Tpwn 3anucu mogernen B popmat JT 1 yTeHUn 13 atoro popmarta crana A4ocTynHa
nepegada ceomnctea Pasdesn crieyugukayuu. Nepenaya BbINONHAETCS KOPPEKTHO ANg
006BEKTOB, NPUHaANEeXallmMx cTaHaapTHbIM pasgenam cneundmkauun (JokymeHmayus,
Komnnekcol, CoopoyHbie eduHuybl, [Jemanu v T.4.).

3. Mpu umnopte cbopkn n3 popmatoB STEP n JT nmeHa cannoe KOMNOHEHTOB 0Opa3yloTcs
COrnacHo HacTpovike ymonyaTesnbHbiXx uMeH darnnos B8 KOMITAC-3D.

4. Tpn nmnopte channa popmaTta STEP nepenatotcsa cucteMbl kKoopamHaT, a Takke MMeHa
00beKkToB.

5. TNosiBUNnack Bo3mMoXHOCTb uTeHns mogenen CAD-cuctem Creo, Inventor, Catia n SolidEdge
6e3 yCcTaHOBKN KOMMOHEHTa PacwupeHHble cpedcmea YmeHusi nponpuemapHbix
¢gopmamos.

6. Bce pokymeHTbl popmata IGES Tenepb MNopTUPYIOTCA Kak TpeXMepPHbIe Moaernw.
B0o3MOXHOCTb yKasaHus rnepea MMNopTom BapmaHta gopmaTta danna — 2D nnu 3D —
NCKMoYeHa.

lpunoxeHus

1. KoHneepmop ECAD - KOMIIAC

- [obGasneHa BO3MOXHOCTb Bblibopa fokanbHOro nnu yaaneHHoro cepeepa NOJIMHOM.

- B psage cnyyaes, korga oanHaKoBble KOMMOHEHTbI C pa3HbiMu MMO3NLNOHHBIMM
0603HavYeHnsMn umenu pasHbole 3d-moaenu B 3aBUCMMOCTI OT BapuaHTa nocago4Horo
mecTa (Footprint), KoHBepTop 3anommHan nepeBoe yCTaHOBSIEHHOE COOTBETCTBUE
MOZENM U UMEHN KOMMNOHEHTA, BCneacTeue yero 4o6asnan B COOPKY OAHY U Ty Xe
mMogenb He3aBncumo oT ee No3numoHHoro o6o3HaveHus. Tenepb gobGaBneHa npoBepka
YHUKaNbHOCTM BCTaBKM, U NOMb30BaTESlb MOXET CaMOCTOATENbHO 3a4aTh B
KoHBepTOpe HaumeHoBaHue Toro nons B BOM-danne, koTopoe oTBevaeT 3a
Mo3numoHHoe 060o3Ha4YeHue.
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Ecnn nonb3oBaTenb Belbpan nocTpoeHue peanuctnyHon mogenu no BOM-canny,
copgepxawemy naeHtudpmkatopbl komnoHeHToB B NMOJIMHOM:MDM, Ho B 6a3e gaHHbIX
MOJIMHOM 3TMX KOMMNOHEHTOB He ObINo, cUcTeMa 3aBucana. Tenepb B 3TON CUTyauun
KoHBepTOp nepexoguT K NMOCTPOEHUIO YCITOBHOW rabapuTHON Moaenu.

McnpaBneHbl HEKOTOPbIE OLWMOKM, BbISBIEHHbIE B NPOLECCe aKcnnyaTauuu.

[opa6boTtaHa CnpaBoyHas cuctema.

O6opydoeaHue. Kabenu u xa2ymsbi

MocTpoeHne «oBLMX y4acTKOBY, KOTOPblE MOAENUPYIOT MyYKN NPOBOAHMKOB, 3aHMMaro
O4YeHb MHOrO BPEMEHW BO BCEM MNpoLiecce co3gaHns Mmogenu xryta/kabens. Tenepb
BPEMSsI NOCTPOEHMSA «OBLLMX y4aCTKOB» CYLLECTBEHHO YMEHbLUNIOCH 3a cYeT
ONTUMMN3ALMMN N U3MEHEHNS METOLNKN NMOCTPOEHWUS.

Mo npuyKnHe, ykasaHHOW B NpeablayLleM MyHKTe, Takke 3Ha4YNTENbHO YMEHbLUMIOCH
BPEMSs NOCTPOEHUS pa3BepTKU, Tak Kak obLume y4acTku Ha pasBepTke oTobpaxaTbCs He
OyoyT. Ha dopmmpoBaHue nna3oBon pasMeTKn 3TO NPaKkTUYECKN He BNSET, MOCKOSbKY
TOYKM OTBETBNEHUI OCTAOTCA Ha MecTe.

Ecnn Ha kakoM-nnbo obLiem yyacTke Obina chopmupoBaHa onneTka nnm BHELLHASA
Tpybka, oHn 6yayT oTobpakeHbl B pa3BepTKe.

Ho6aBneHa BO3MOXHOCTb HE OTPUCOBbIBATL NIMHUKN-BbIHOCKK ¢ BLIO npwu ero
NPUCBOEHUN KOMMNOHEHTaM COOPKM.

[o6aeneHa BoamoxxHocTb umnopTta ns CAMNP MAKC HabopoB BcriomoratenbHbIX
MaTepuarnoB K Xrytam u CoOeanHUTENsaMm.

B umnopTte gaHHbix n3 CAMNP MAKC go6asneHa BO3MOXHOCTb MMMOPTMPOBaTb TOSIbKO
CMUCOK KOMMOHEHTOB, UMW TONbKO CMNCOK COEANHEHUI, NN TOMNBbKO CMNCOK
MaTepuarnosB K XryTy.

PeanunsoBaHa Bo3amoxHocTb Bbioopa B [NOJIMHOM:MDM 1 aBTOMaTHU4eCKOro
pasMeLLeHns B ronioBHOM cbopke nnm B noacbopkax XryToB TeX KOMNOHEHTOB, AN
KoTopbix B 06meHHOM XML-cbanne ns CAMNP MAKC nnn KOMIMAC-3nekTpuk
onpeaeneH yHukanbHbIn rnobanebHbin naeHtudgukatop ID PartLib (location).
KoMnoHeHTbl pa3melaroTcsi B cOopke kak bUbnmMoTeYHbIE SM1EMEHTLI C pa3genom
cneundukaumm, yctaHosneHHsbiM B NOJTIMHOM.

[obGasneHa BO3MOXHOCTb Bblbopa fokanbHOro nnu yaaneHHoro cepsepa NMOJIMHOM.
KMcnpaeneHbl HekoTopble OWNBKK, BbISIBNEHHbIE B NpoLecce aKcniyatauuu.
[opa6boTtaHa CnpaBoyHasa cuctema.

Banbi u mexaHu4eckue nepedayu

Peanun3oBaH MexaHu3M CO3[aHuNsi U peAaKTMPOBaHNS MEXaHUYECKMX Nnepenay
HenocpeacTBEHHO B cbopoyHom mogenu. COopKu LenHbIX U peMeHHbIX nepeaav
(kpome nepefaym C KPYrno3BeHHOM Lienbio) cpasy nocrne nocTpoeHus cogepxat
mMogenu uenen n pemHen. Takon Noaxo4 K NPOEKTUpOBaHuMo nepegad obneryaet
npaBunbHOE NO3NLIMOHMPOBaHME 3N1EMEHTOB Nepeaayn OTHOCUTENBLHO ApYr Apyra.

Mopaenb Kaaoro anemMeHTa XpaHUTCsl B OTAENbHOM dhaine u AocTynHa ans
penakTUPOBaHUS WTaTHLIMWU CpeacTBaMu npunoxeHus. MNocne pegaktmpoBaHus
NPOUCXOAUT NepereHepaums U3MeHEeHHOro afieMeHTa, U cbopka NPOEKTUPYEMON
nepenayv nepecTpavBaeTcsl.

[lns anemMeHTOB Nepenad, CNnpoekTUpoBaHHLIX B cOopke, cpeacTBaMm NPUNOXeHUs
MOXHO CO3aBaTb YepTexu, KoTopble ByayT cBA3aHbl C MOLENSIMU COOTBETCTBYHOLLMX
getanen.

M3 cocTaBa npunoxeHus nckrnoveHa 6ubnuorteka Shaft3D.Rtw.

[oGaBneHa BO3MOXHOCTb NPOEKTUPOBAHUS 1 pacyeTa HOBbIX TUMNOB MEXaHUYECKMX
nepenau:

- LenHasa nepegava ¢ Kpyrno3BeHHOW Lenblo,

- [NnaHeTapHO-LEeBOYHas nepenava,

- LllecTepeHHbI HACOC BHELLUHEro 3aLenneHus.

12



[opaboTaH pacyeT KOHNYECKOM nepeaayn ¢ KpyroBbiMu 3ybbsamn. JuameTtp
3yOOpes3HOoN rofioBKkM MOXET ObITb BblOpaH U3 paclUMPEHHOro AManas3oHa 3HaYeHU nnm
3aaH MpomM3BOJILHO.

Mpu pacyeTe nepepay (Be3ae, rae ecTb LMNMHAPUYECKas WwectepHsa) gobasneHa
BO3MOXXHOCTb BblOOpa CTENEeHM TOYHOCTU, BUAA COMPSKEHUS U BUAA Aonycka Ha
©okoBoW 3a30p 13 Tabnuubl co cnnckamu 6a3oBbIX U NOMb30BaTENbCKUX BAPUAHTOB.

[nsa aBonbBeHTHbIX wWnmues no OCT 1.00086-73 paspelueH BbIGOp 3aKpyrneHHon
dopmMbl AHA BNaauHbl, a Takke obaBneH pacyeT AOMYCKOB € y4eToM unmn 6es yyeta
XUMUKO-TEPMUYECKON 0B6paboTKN.

B pacueTax KnMHOpEMEHHOM 1 NNOCKOPEMEHHON Nepeaayn npu nogdbope
reoMeTpuyeckux napaMmeTpoB peann3oBaHa BO3MOXHOCTb Ha3Ha4YeHus
HecTaHO4apTHOro pacyeTHOro AnameTpa LWKMBaA, a Takke BBOAA HECTaHOAPTHON
(3aka3HOMn) ANUHbBI PEMHS.

HopaboTtaHa reomeTpusa 2D-NOCTPOEHUIN B MECTAX COMNPSKEHUIN LLNOHOYHOrO Nasa u
KaHaBKW Nnop, BbIxo, WrndoBasnbHOro Kpyra.

Mpu BBOAE NapamMeTpoB pe3bbbl MOSIBUMACh BO3MOXHOCTb OTKMOUYNTL NOCTPOEHME
cbera pe3bobl.

B 2D-gokymeHTax nosiBunacb BO3MOXHOCTb [06aBUTbL BEIHOCKY C 0003Ha4YeHnem
LUNULEB.

Mpn NpoekTUpoBaHUN HECTaHAAPTHLIX NPAMOBOYHLIX WNULUEB AoOaBneHa
BO3MOXHOCTb 3aaBaTb NPoun3BosibHble (M3 6a3bl Nonen 4ONyCKoB) UMW YUCIOBbIE NOMS
OOMYCKOB.

YBenuueHo KonMyecTBO Nnosen Beoja (AnameTp 1 AnvHa), Npu BBoAe 3HaYeHWU B

KOTOpPbl€ MOXHO CHMMAaTb pa3Mephbl C YepTexa.

[nsa Bcex TMNOB WNULUEB peanv3oBaH BbI6op TMna nHcTpymeHTa. MNpu Bbibope

nHcTpymeHTa Jonbsik Bbixoaa pesbl He Byaer.

Bo Bcex ananorax, rae npegyCcMOTpeH BBOZ NapameTpoB CKpyrneHus, yopaH Beibop

HanpaBneHus ckpyrneHus. Tenepb HanpaBneHve onpeaensaeTcss aBTOMaTUYECKN.

Ona umnnHApUYECKNX LWEeCTEPEH NOosIBUNAch BO3MOXHOCTb NPOEKTUPOBaHUSA 6ypTUKOB

ONS BblAENEHNST HUTPOLLEMEHTUPYEMOM (LEMEHTUPYEMOW) 30HbI 3yObeB LLECTEPHM.

[na umnnHgpuyecknx WecTepeH BHELLHEro 3auenneHms gobasneHa tabnuua

napameTpoB CO BCEMW BapuaHTaMu KOHTpons. Takasa Tabnvua obbl4HO ncnonb3yeTcs

npv pa3paboTke YepTexen Noa 3akas, T. K. 3apaHee HEM3BECTHO, Kakon cnocob

KOHTpons 6yaeT ncnonb3oBaTth 3aKka34uk.

[nsa kaHaBOK NoA BbIXo WNnoBanbHOro Kpyra go6asneHa BO3MOXHOCTb MOCTPOEHNS

BCcex BMaoB, npegycMoTtpeHHbix FTOCT 8820-69 n TOCT 18430-73.

[lns BbIpe30B No Kpyrosomy maccuy gobaBneHbi:

— BO3MOXHOCTb HEPaBHOMEPHOIO YIIOBOro pacnpegeneHns oTBepcTun (3agaeTcs B
BMAe Tabnuupl);

— BO3MOXHOCTb MPOU3BOSIbHOrO 3aaHuns rnyouHbl 4nst CKBO3HbIX OTBEPCTUM
(Hanpumep, korga TpebyeTca nNpopesaTh eLle 1 CreaytoLLyo CTyneHb); B Nofe BBoAa
3Ha4veHusa rnybuHbl OTBEPCTUSA OOCTYNeH BBOA hOPMYIT reOMeTPUYECKOro
KanbKynatopa NpunoXeHus;

— HOBbI€ TUMbl OTBEPCTUI: KOHNYECKOE, C LIEKOBKOW 1 hacKkown;

- Bblb6Op TMNa pe3bbbl 45 pe3bboBOro OTBEPCTUS.

Ha penkax (Kpyrmnow v Kpyrinon co cpe3om) gobasneHa BO3MOXHOCTb MOCTPOEHMS

LLUNOHOYHOrO nasa.

PeannsoBaHo noctpoeHue npoguns yepssika ZK1.

PeannsoBaH HOBbIV BUA CTYyNeHN — nonb3oBaTesnbckasa cTyneHb. Monk3oBaTtens no

onpeaeneHHbIM NpaBunaM MOXeT co3aaTtb pparMeHT C reoMeTpren CTyneHu

(BHELLHEN nnn BHYTPEHHEW) 1 3arpy3nTb ee B Moderb Bana.

Mo aHanornyHbIM NpaBunam BO3MOXHO CO3[4aHNe NOfb30BaTENbCKOro KOMNbLEBOro

Bblpe3a Ans CTyrneHu 1 Nonb30BaTeNbCKOro Bbipesa (Hanpumep, 4ns co3gaHns

3ybuyaTtoro cektopa).
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KompasFlow, 2udpoza3zoduHamuka 0551 KOMITAC-3D

— WameHeH By aepeBa NpoeKkTa 1 OKHa CBOUCTB.

- [obGasneH HOBbIN BMA OTOBpaXeHUsa crnosi — 3anueka. Tenepb oTobpakeHne JaHHOro
CNosi MOXHO 3aJaBaTb He TONbKO rpagmMeHTaMm C NraBHbIMU LIBETOBLIMW Nepexogamu,
HO 1 KaK 3arnu1BKy C rpagaument Kaxxaoro LuBeTa ¢ YeTKUMU KOHTYpaMuy rpaHul, npy aToM
uBeTa AvanasoHoB 6yaQyT TOYHO COOTBETCTBOBATH LiBETaM, 3afaHHbIM B MX NanuTpe.

- [obGaeneHa aBTomMaTuyeckas NpoBepKka Ha camornepeceyeHns CETOUHOM reomeTpumn
MOZEenNu Npu co3gaHum Ha Her HoBoro npoekta KompasFlow. Ecnn no pesynbtatam
nposepku ByayT obHapyXeHbl y4acTKM camonepeceyeHmnsi, TO MOBEPXHOCTb, K KOTOPOW
OTHOCATCA Takune yvacTku, bygeT oTMeyeHa B AepeBe NpoeKTa Kak omnboyHas.

- Peanu3oBaHa BO3MOXHOCTb CO30aHNSA MPOEKTOB HAa reOMETPUYECKNX MOAENSIX,
coaepxalinx oguHaKoBble MMeHa Ten.

- PeanusoBaHa BO3MOXHOCTb UBMEHEHMS CYLLECTBYHOLLMX N CO30aHMS HOBbIX CII0EB U
00BbeKTOB MeXay 3anyckaMu pacyeTta Ha consepe. Tenepb Npu HaxaTum aKpaHHON
KHONKM OMKpbIMb peweHue BbiNONHAETCS CUHXPOHU3aLUNst HACTPOEK NPOEKTa U
AaHHbIX, PACCYNTAHHbIX HA CONBEPE, YTO MNO3BOMSET NPOAOIIKUTE pacyeT C
NU3MEHEHMAMU B CNOSAX U 00BbEKTax NpoekTa.

- [o6GaeneH napameTp OTHOCUTENBHOCTUN B OKHE CBOMCTB CII0EB, C MOMOLLbIO KOTOPOIro
MOXHO 3afiaBaTb OAMH U3 TPEX BapMaHTOB BblpaXXeHUs NepeMeHHbIX Temrnepamypa v
HaeneHue: abconoTHOE 3HaYeHNEe, OTHOCUTENBHOE 3HAYEHNE U U3ObITOYHOE
3HadeHue. 3agaHHbIN BapuaHT BbipaXXeHUs1 NepeMeHHOM Takke oTobpaxaeTcd B
nerexHge crosi.

CepeucHble UHCMpyMeHmMblI

3KcnopT cneuumdmrKauumn UCKMYeH M3 Habopa onepauumn co cneundukaumen. Takum
obpasom, koHBepTauus crneundmkaumm B oopmatel dBase Il DOS w dBase Il Windows
bonee HepgocTynHa. KoHeepTaums B dhopmaT Excel npom3BogMTCs C NOMOLLbIO KOMaHAbI
®Pann — CoxpaHUTb Kak.

O6opydoeaHue: Pazeepmku

— [JobGaBneHbl HOBbIE 3NTEMEHTHI:
— TporHuKK TV 4,
- TponHuk Tun 5.

- [Jo6GaeneH HoBbIM TVN [NaTpybka NepexogHoro ¢ Kpyra Ha NPSIMOYrOfibHUK — Tun 2.
MpexHuin MaTpybok nepexogHbIn TN 2 NepemMMeHoBaH B «YTKY».

MexaHuka: lNpy>xuHbi
[opaboTaHo NOCTpOEHNEe BUOOB 3aLeNOB MPYXMHbI PACTSHKEHUS.

O6opyanoBaHue: Tpyb6onpoBoabl
- TlosiBunacb BO3MOXHOCTb MOCTPOEHNe TpybonpoBoaa OT TOUKN 4O TOYKM.

- B unHTepdeice Boibopa maTepuana/anemMeHTa n3 cnpaBoYHMKa NOSIBUACh
BO3MOXHOCTb paboTaTb ¢ n3bpaHHbIMN o6 bekTamu.

O6opyanoBaHue: MeTannoOKOHCTPYKLUMU

B nHTepderice Bbibopa maTtepumana u3 cnpaBovHMKa NosiBUNack BO3MOXHOCTb paboTaTthb C
n3bpaHHbIMN OO BEKTAMMN.

N3meHeHUe KoMmnsiekma nnocmaeku

B koMnnekT nocTaBkM BKNIOYEHO npunoxexHune Pacxpo[l, npeagHasHavYeHHoe And pelueHnd
3aaY pacKkpod mMmatepuarnos. an/IJ'IO)KeHI/Ie npenocrtaBndeT cneayruime BOSMOXHOCTUL

- Wmnopt cbopok B hopmate KOMIMAC-3D ¢ aBTOMaTnyecknm hopMmmpoBaHmnem
KOHTYpOB AeTanewn anga packpos.

- 3arpyska B NpuUsioXXeHne oTCOPTUPOBAHHbIX MO Matepuany v ToNWMHaM KOHTYpoB
netanen B popmaTtax FRW n DXF.

- YyeT HanpaBneHus BOSIOKOH (CTPYKTYpbl) MaTtepmana.
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ABTOMaTUYECKOE CO3aaHUE M peaKkTUPOBaHMe KapTbl Packposi B COOTBETCTBUM C
BblOpaHHbIMM NapameTpamu.

HasHayeHue 0enoBbIX OCTATKOB B PYYHOM U aBTOMaTUYECKOM peXxunumax.
PacueT addhekTMBHOCTN packpos maTtepunana.
dopmMupoBaHMe OTYETHBIX JOKYMEHTOB.

[nsa paboTbl ¢ npunoxeHnem Packpoli TpebyeTcs OTAENbHO onflaynBaemas NimueH3us.

B komnnekT noctaBku BKIlOYEHO npunoxeHne Komnosumel. MNpunoxeHune
npeaHasHa4vyeHo AN NpoeKTUPOBaHUS M3OeNUn U3 NOMMEpPHbIX KOMMO3UTHbIX
maTtepuanos (MKM) n BkntovaeT crneayrowmne KomaHabl:

lMakem — co3naHue obbekTa, npeaHasHa4vYeHHoro and pasmMeLlleHna crnoes
KOMMO3NTHOIo n3genusa;

Cnol — co3faHne o6bekTa, ONMCHIBAOLLETO CTPYKTYPHbIA 31€MEHT KOMMO3UTHOIO
n3nenuvs;

Mpynna cnoee — cosgaHue Habopa Croes;

3anonHumens — co3naHune o6bekTa, ONUCLIBaOLLEr0 06 BEMHbIN CTPYKTYPHbIN
3MEMEHT KOMMO3UTHOTO U3Aenus;

Haeuz2amop — guanoroBoe OKHO COCTaBa KOMMO3UTHOIO U34enus, npeaHasHayeHHoe
AN ynpaBneHust CTPYKTypoli (nobaeneHue, yoaneHue, pefaktmpoBaHue,
nepeMelLeHre 1 npoyre onepaumm Hag obbekTamm);

Criou no ccbislke — co3aaHve Croes No NpoToTUNaM (Ha OCHOBE APYrux CroeB);
Pa3pe3 e crioe — co3naHvie pa3pe3oB/BbIpe30B Ha CrosX;

Apanupoeka — co3faHve ceTkv ApanupyeMoCcTi Ha crnoe, OTOGpaXkeHNe KPacHbIX 30H;
Bud e cevyeHuu — NocTpoeHNE BAA NIOCKOro CeYEHNss KOMMO3UTHOMO U3AEeNus;

AHasnu3 e moyke — BbIBO VIHCbOpMaLI,VII/I O CoCTaBe U CBOWCTBaX CroOEB, B yKa3aHHOl7I
TOYKEe KOMMNO3NTHOIo U3OENNA;

Paseepmka — CO34aHune pa3BEePTOK CII0EB;

Bbi2py3ka crioee Ons1 npoekmopa — co3naHue daiina akcnopTa Ans oTobpaxeHus
CroeB MPOEeKTOPOM;

Bbi2py3ka KOHMPOsIbHLIX MOYeK OJisi MPoekmopa — co3faHne danna sKkcnopTa
KOHTPOIbHbIX TOYEK A1 KanMbpOBKM NPOEKTOpPa;

Tabnuuya cioee — OTYET MO CMOSAM U UX CBOWCTBaM;
Hacmpoliku — HacTpavMBaeMble NnapamMeTpbl NPUITOXEHUS.

IMKM BbiBupatoTca us katanora KommnosumHdbie mamepuaribi npunoxennsa Mamepuanbi u
CopmameHnmbi Ansi KOMITAC vnnn — npu paboTe B coctaBe Komnnekca peLueHui
ACKOH — u3 cootBeTcTBYtOLEro crnpaBoyvHuka NOJIMHOM:MDM.

,D,J'IFI pa6OTbI C npunoxeHmnem Komno3sumesi Tpe6yeTcs=| oTAaernbHO ornJiavynBaemMas
JINUEH3NA.

B KOoMNneKkT NocTaBKM BKITOYEHO NpunoxeHne Pomopeasniucmuka, npegHasHadeHHoe Ans
co3faHusa hoTopeanmnucTUYHbIX N306paXeHMn Ha OCHOBE TPEXMEPHbIX MoaeNen,
noctpoeHHbIx B KOMIMAC-3D.

ﬂpmnomeHme NO3BOJIAET:

Mmnoptunposath TBepaoTenbHy0 Mmogenb 3 KOMIAC-3D B npunoxeHue
domopeasiucmuka B ByX pPEXMMaXx:

- opHa getanb KOMIMAC-3D — ofHa geTtanb (NOBEPXHOCTL) B domopeasniucmuke,

- opHa getanb KOMIMAC-3D — Habop noBepxHocTel B omopeasiucmuke, Kaxgon
N3 KOTOPbIX MOXHO Ha3Ha4yaTb MaTtepuan co CBOMMU CBOMNCTBaMMU.

HasHa4aTb noBepxHOCTAM MaTtepuansl Pomopeasiucmuku N3 BCTPOEHHON

onbnunotekn — Habop TekcTyp n aTpnbyToB, cosgaroLmx hoTopeannucTmuyHoe

n3obpaxxeHne Mmoaenmu.

CoxpaHaTb boTopeanucTuYHble M300paxeHns B pa3nuyHbix oopmatax: png, tiff, jpeg.

doTopeanncTMyHoe n3obpaxkeHne cosgaeTcs B pexrmMe pearnbHOro BpeMeHM!.
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MpunoxeHue 3anyckaeTcs 1 paboTaeT Kak oTaenbHasa nporpamma. [Ana paboTsl
Heobxoanmo Hannyne Ha komnbtoTepe yctaHoBneHHoro KOMIMAC-3D Bepcun 24.

[ns ncnonb3oBaHus npunoXxeHuna ¢omopeanucmuxa oTAesibHO onJjiavynBaemasd
INUEeH3nA He Tpe6yeTC$|.

Omnu4us eepcuu 23 om eepcuu 22

O6uwee

1. PaspaboTaHbl ohopmneHns LOKYMEHTOB — C AOMNONHUTENbHBIMKU rpadamm ang
npeacTtaBUTENs 3akasyuka; ans cneundukaumi Takke paspabdbotaHbl COOTBETCTBYIOLLNE
CTUNK (CNCoK ohopMITEHNI 1 CTUNEN NpuBedeH HWxe). Kpome Toro, Ha OCHoBE 3TUX
odopMMeHNn U CTUNEN co3aaHbl U pasmelleHbl B nanke \Templates\[JononHumernsHbie
epagpbi 0ns 13 wabnoHbl LOKYMEHTOB:

- [pyn. cneyugpukayus (eapuaHm A) ¢ 13 FOCT 2.113-75.spt;

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

- [llpocmas cneyugukayus ¢ N3 FOCT P 2.106-2019.spt;

- Tekcm. koHecmp. Gokym. ¢ 3. Nepesiti nucm. FOCT 2.104-2006.kdft;
- Yepmex koHcmp. ¢ 3. [epesbiti nucm. FOCT 2.104-2006.cdt.
Odopmnenns n ctunu cneumndukaumn, gobasneHHble B ann \Sys\GRAPHIC.Iyt:
- odpopmneHnst (M COOTBETCTBYIOLLME OCHOBHbIE HAAMNUCK):

- YepTex koHCTp. ¢ M3. MNepebin nuct. FTOCT 2.104-2006 (Homep 101);

— TekcT. KOoHCTp. gokyM. ¢ M3. Mepsbi nnct. FTOCT 2.104-2006 (Homep 103);
Cneundumkaums ¢ M3. Mepebit nnct. FTOCT P 2.106-2019 ®1. (Homep 1017);
"pyn. cneumnduk. ¢ MN3. Mepsbii nuct. FTOCT 2.113-75 ®1. (Homep 1020);
Mpyn. cneuundmk. ¢ MN3. Mepbii nuct. FTOCT 2.113-75 ©16. (Homep 1022);
"pyn. cneumndouk. ¢ M3. MNepsbii nuct. FTOCT 2.113-75 ©.5. (Homep 1051);

- cTunu cneumdukaunin:

- lMpocTtas cneumdmkaumsa ¢ N3 TOCT P 2.106-2019. (Homep 101);

- pyn. cneundukaums (BapmaHt A) ¢ N3 NOCT 2.113-75. (Homep 1015);

- pyn. cneundmkaumsa (BapmaHt B) ¢ N3 TOCT 2.113-75 ®.1, 1a. (Homep 1017);

- 'pyn. cneundmkauyms (BapmaHt B) ¢ N3 NOCT 2.113-75 ®.1, 1B. (Homep 102);

- pyn. cneundukaums (BapmaHt B) ¢ M3 TOCT 2.113-75 .16, 1a. (Homep 103);

(
(

- pyn. cneundumkaumns (sapmaHt B) c M3 TOCT 2.113-75 .16, 1B. (Homep 1018);
- 'pyn. cneundukaumsa (meHee 3 ucnonH.) ¢ N3 FOCT 2.113-75. (Homep 104).

2. [lpwn co3gaHum CCbIfKN Ha CBOMCTBO obbekTa cTan AOCTyneH BbIGOp COCTaBHOM 4YacTu
n3genus, Kotopas He NpeAcTaBfieHa BU3yarbHO, a ABNAeTCs Nnwb Habopom CBONCTB.
PaHee BbIOpaTh Takylo COCTaBHYIO YacTb W, CrieaoBaTenbHO, CO34aTh CChIIKY Ha ee
CBOWNCTBO ObIST0 HEBO3MOXHO.

3. TMopsigok crnefoBaHust 3bpaHHbIX LWabNoHOB AOKYMEHTOB TeNepb MOXHO U3MEHUTb
BPYYHYO NPON3BOSIbHLIM 06pa3oMm.

4. B puwanor O npozpamme nobaeneHa kHornka lModpobHee, No3BonsoLLast NPOCMOTPETb
CnMcoK yctaHoBneHHbix mogynen KOMIMAC-3D (KompasFlow, Banbl n mexaHunyeckue
nepenayn, Matepuansl n CoptameHTbl, CTangaptHble U3genua gns KOMIMAC,
PacluunpeHHble cpefcTBa YTeHua nponpueTtapHbix oopmatos, APM FEM, KoHBepTep
eovHuy namepenuns, Cpeacrea pas3paboTkn NpunoXxeHun) n nx sepcun. Ecnn mogynm He
yCTaHOBINEHbI, TO KHOMNKM lTodpo6Hee B fuarnore HeT.
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5. Onsa KOMIMAC-gokymeHTOoB, coxpaHeHHbix B KOMIMAC-3D v23, Homep Bepcun B
MpoBoagHuke Windows oTobpaxaeTca He ABYMS, a YeTbipbMSA rpynnamu uudp, Hanpumep:
23.0.0.1929.

6. KomnoHeHT Microsoft Access Database Engine 6onee He ycTaHaBnuBaeTcsi BMecTe C
KOMITAC-3D — Hu npu NofHOMW, HX Npu BbI6GOpOYHONM ycTaHoBKe. [pn HeobXoaMMOCTH OH
MOXeT ObITb YCTAHOBMEH BPY4YHYIO NyTeM 3anycka COOTBETCTBYOLLEro dpanna 1u3 nankm
\Support ycTaHOBOYHOIO KOMMIEKTa.

TpexmepHoe modesniuposaHue

1. [Job6aBneHa HoBas komaHOa — lloeepxHOCMb CKpyaJsieHus1, CO3[atoLast NOBEPXHOCTb
nepexoda Mexay OBYMS yKa3aHHbIMU NoBepxXHOCTAMMU. [MOBEPXHOCTb Nepexoaa KacaeTcs
3TUX ABYX NOBEPXHOCTEN BOOMb CBOMX FPaHNL, KOTOPbLIE NPUHagnexart aTuM xe
noBepxHocTAM. JOCTynHbI pasHOoObpasHble BO3MOXHOCTU HACTPOMKM dOPMbl MOBEPXHOCTHU
nepexona n obpeskn ee BOKOBbIX CTOPOH.

2. [o6GaBneHa HOBasi koOMaHOa — YOanumb meno/noeepxHocms. OHa yoanseTt n3 Mogenu
BblOpaHHbIE Tena u/mnm NoBepxHOCTU. C MOMOLLbIO 3TON KOMaHAbl MOXHO yopaTh,
Hanpumep, pe3ynbTaTbl MPOMEXYTOYHbLIX MOCTPOEHUIA, KOTOpblEe bonblle He NoHagobATCS.
Kpome Toro, faHHas komaHga no3BondeT yaanutb He Tpebytowmecs ona paboThbl
Tena/noBepPXHOCTU U3 UMMOPTUPOBAHHOIO KOMMOHEHTA.

3. [HobaeneHbl kOMaHObl peaakTUPOBaHMS pasMepoB rpaHen Ten U NOBEePXHOCTEMN:

- W3meHumb pa3mep ckpyasieHusi, N03BONSAOLLAA OTPeAaKkTUpOBaTb CKPYrneHus ¢
NMOCTOSIHHbIM PaanycoM, YBENUYMB UM YMEHbLLMB 3Ha4YeHne paauyca. [JocTyneH

aBTOMaTUYeCKUii BbiGOP 1 COOTBETCTBYHOLLIEE U3MEHEHWE APYrMX CKPYTNEHUIA, rpaHu
KOTOPbIX MO KacaTenbHON COeaNHSOTCS C rPaHblo PeAaKTUPYEMOro CKPYINeHMS.

- W3meHumb pa3mep 2paHu, NO3BONAKLLAA OTpeAakTUpoBaTb AnameTp
LUMAVHOPUYECKOM NN chepudecKkon rpaHin.

B ocHOBHOM 37K KOMaHAbl NpegHa3HayYeHbl AN MOANMULNMPOBAHUSA MMNOPTUPOBAHHbIX
mogernen, T.e. 6e3 UCTOpUMN NOCTPOEHNS, HO TaKKe MOTYT NPUMEHATLCA U K MOAENSM C
ncropuen.

KomaHabl M3amMeHuUmb pasmep ckpyarieHUsi n UsMeHuUmMb pasmep 2paHu pacrnosioXeHbl
Ha HoBoW naHenwu lMpsimoe modenupoeaHue B Habope TeepdomesnbHoe
modenuposgaHue. Ha 3Ty naHenb Takke nepeHeceHbl KOMaHAbl Y0anume 2paHu v
lepemecmumsb 2paHu.

4. [obaBneHa HoBas KOMaHAa — 3ameHumb epaHu. OHa No3BONSAET 3aMEHUTb BbIOpaHHYHO
rpaHb Tena unm 3amMmkKHyTON NMOBEPXHOCTW HOBOW rpaHbio. HoBas rpaHb npeacTaBnseT
coboW y4yacTok NOBEPXHOCTU OOBbEKTA, YKa3aHHOTO Kak 3aMeHSoLWNA. 3aMeHSLWUM
06BbEKTOM MOXET ObITb rpaHb UMM NOCKOCTb; HOBAs rpaHb MOXET CoBNazaTb C HAM UMK
OTCTOSATb Ha 3aJ4aHHOEe pacCTOsiHME B Ty WK OPYryto CTOPOHY. ['paHu, CMeXHbIe C
3aMeHsieMou, NpoafieBalnTcs unmn obpesarnTcs Ans COXpaHeHWs LLeroCTHOCTM Tena
(noBepxHoOCTN).

KomaHoa 3amMeHumsb 2paHu TOXe HaxoauTcsa Ha HoBow naHenu lpsimoe
MmodesiupogaHue.

5. JobaBneHa HoBas komaHAa — 3aMeHUMb KoMnoHeHmbI. OHa No3BonseT 3aJaTh HOBbI
Gann-UCcTOYHUK 115 O4HOIO MM HECKOSbKMX (B TOM YMCHE pasfnnyHbIX) KOMMNOHEHTOB
cbopku. [NMpn ykazaHMM KOMMOHEHTOB, NOANIEXAaLLMX 3aMeHEe, MOXHO BKITHOUUTb MOUCK B
cbopke KOMMOHEHTOB C TEM K€ UCTOYHMKOM, KaKon UMEIOT yXKe yKa3aHHble. Bo3amoxxHa
3aMeHa C y4eTOM UCMNONHEHNI/BapMaHTOB MOAenen: Ansi 3TOro B HOBOM UCTOYHUKE
AO0JDKHBI ObITb UCNONTHEHUSA/BAPMAHTLI C TEMU K€ HOMEPaMMU, UTO U B NPEXKHEM.

Bo Bpems 3aMeHbl 04MHaKOBbIX KOMMOHEHTOB MOXHO YCTAHOBUTbL COOTBETCTBUSA MexXay
MCXOOHBbIMU N HOBbIMK 3neMeHTamun. brnarogapst aTomy nocrne 3ameHbl He HapyLUMTCA
paboTa nmeBLUMXCs B cOOpKe COMPsKEHWI, a BbINOSIHEHHbIE B COOpKe onepaunn He
noTepsoT 06bEeKTbI, HA KOTOPbLIX OHM Ba3npoBanuCcs.

6. [obaeneHa HoBasi koMaHAa — AHasu3 omkroHeHul. OHa CNY>XWUT ANSA OLEHKM
OTKINOHEHUS NONUroHanbHOro obbekTa OT Tena, NOBEPXHOCTU UNK rpaHun. Pesynbtar
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aHanmsa 0To6pa>|<aeTc9| B BMOe LBETOBOW KapThbl. Tarke NokasbiBalOTCA MaKCcMMarbHOE U
MUHUMalibHOE OTKITOHEHUA.

PeannsoBaHa BO3MOXHOCTb aBTOMATMYECKOrO CO34aHMsA HOBbIX MOAENEN Ha OCHOBE
mMogenu-wabnoHa NnyTeM N3MeHeHUs 3Ha4YeHn 3aaHHbIX B LWabroHe NnepeMeHHbIX 1
cBoOKCTB. Habopkl 3Ha4YeHn MOryT n3BnekaTbca ns tabnuy, *.ods unm *.xis.

PeannsoBaHa BO3MOXHOCTb NOCTPOEHWS TEN B BUAE Napannenenvnena, uunuHapa nnm
chepbl No 3agaHHBIM NapameTpam, T.e. 6e3 UCnonb30BaHNSA UCXOOHbIX OOBHEKTOB
(ackn3oB, ocen, KpMBbIX U T.1.).

[ob6aeneHa HoBasi KOMaH4a U3MEHEHUs opueHTauun mogenn HopmansHo ¢
ebipasHUBaHUeM — YCOBEPLUEHCTBOBaHHasA Bapuauns komaHabl HopmasbHO K...
Komangoa HopmanbHO ¢ ebipagHU8aHUeM yCTaHaBNMBAET OPUEHTaLMIO B ABa Npuema:
CHayana mofenb NPUBOAMTCS B NOSIOXEHME, NPU KOTOPOM yKasaHHasi NIToCKOCTb
CTaHOBUWTCS NapanfefnibHa aKpaHy, a 3aTeM NOBOpPaYMBaETCA BOKPYr HOPManu K 3Tou
NNOCKOCTM Tak, YTOObI NpMHaaneXxallas 3TOM Xe MIOoCKOCTU NpsaAmas 3aHsana
ropM3oHTarnibHoe UNn BepTUKanbHoe nonoxeHue. MNMpruHagnexallyro NnoCKOCTH NPSIMYHO
MOXHO 3a[aTb, yKasaB NepecekatoLLytocs C Hel NIOCKOCTb NMMBO NpoeumnpyoLLyocs Ha
Hee NNHUIO.

10. lMepepaboTaHbl NpoLecchl MOCTPOEHNS LUSTIMHAPUYECKON M KOHUYECKOW cnnpanen:

11.

- [nsa pasmeLLeHns cnvpann Hy>KHO 3afaTb TOYKY B MPOCTPAHCTBE M OPUEHTALMIO.
3agaHue opueHTauumn cnvpanm paktudeckn aBnaeTca 3agaHnemM OpueHTaumMm CUCTeMbI
KOOpAMHAT C Ha4yanoM B yKa3aHHOW TOuKe; cnocobbl 3agaHns — Takume xe, Kak npu
noctpoeHuun JICK. HanpaBneHvne cnupanu onpeaensaeTcs ocbio Z, a HayalbHbI Yron
oTcumTbiBaeTcsa ot ocn X. Takum obpa3om, ykasaHue nnockoro obbekta 6onee He
TpebyeTcs, Takke He POPMUPYETCS ACKN3 C TOYKOM NPUBA3KM Cnivpanu.

JononHUTENBHBIMM BO3MOXHOCTSIMU NPY pa3MeLLeHMM CNnpanu SBnsaTCs:

— MCnonb3oBaHMe 3nemMeHTa 6a3npoBaHusa Ans 3agaHmsa 6a3oBON TOYKM U OpUEHTauUmmn
cnupanu B rpadmnyeckon 0b6nacT ¢ NOMOLLbIO MbILLIK,

— yKasaHue rpaHu B NpOM3BOSIbHOM TOYKe — Toraa 6a3oBoOwv TOYKOW crnvpanu
CT@HOBMWTCS TOYKA yKa3aHusl, a OCb Z HanpaBnsieTca no HopManu K rpaHu,

— yKasaHue OKpyXHocTu/ayrn — Toraa 6a3oBOM TOYKOM CiMpanu CTaHOBUTCS LEHTP,
oCb Z HanpaBnsieTcs MO HOPMarnu K NIIOCKOCTU OKPY>KHOCTW/AyrK, a AvameTp
cnupanu genaeTcs paBeH AnameTpy OKpPYXHOCTW/AYru.

- [obaBneHa BO3MOXHOCTb MOCTPOEHUSA OCK CNUpanu — npwu yCnoBuu, YTo BbicoTa
cnupanu 3agaHa siBHo, T.e. cnocobom Mo paccmosiHuro. Ocb co3faeTcsi Kak 06 bekT
Ocesas nuHus; B [lepeBe Mogenu ocb cnvpany otobpaxaeTcst kKak ee NogYMHEHHbIN
OOBEKT.

- [obaBneHa BO3MOXHOCTb BbibOpa CMCTEMbI KOOPAUHAT, OTHOCUTENBLHO KOTOPOW
3aJaloTcsa NapaMeTpbl pasMeLleHnst cnvpanu (koopauHaTbl 6a30BON TOYKW W YTIbl
Ounepa B cny4yae Bbibopa 3Toro cnocoba 3agaHnsa opueHTaumn).

- [ob6aBneHbl nepemMeHHble, ynpaBnsawoLmne koopanHatamm 6a3oBov TOUKM cnvpanu un
yrnamun 3rnepa, ecnv opueHTaumsa 3agaHa aTmm cnocobom.

Bo Bpemsi OTKpbITMS JOKYMEHTOB, CO34aHHbIX B npeabigymx sepcunax KOMITAC-3D,
MMEILLMECS B HUX CnMpany aBToMaTnyeckn npeobpasytoTca B oopmaT HOBOW BEPCUM, T.€.
npu nx pegakTMpoBaHUN CTAHOBATCHA JOCTYMHbI NepeyncrieHHble Bbllle BO3MOXHOCTU.

KomaHga CnnaliH no o6bekmam Tenepb NO3BONSIET CO3AaTh ChanH, accouMaTuBHO
CBSI3aHHbIN C UCXOAHbIMK Ob6bekTamu, Gnarogapsi Y4emy OH nepecTpanBaeTcs npwm
N3MEHEHUN 3TUX OOBEKTOB. B crnyyae HEOBXOANMMOCTM MOXHO NOMYy4YMTb CnrarH u 6e3
cBA3K (Kak paHee) — 4518 9TOro HY>XXHO BKMOYMTb onunto Paccbinams nNpu ero
NMOCTPOEHUN UIK BbI3BaTb KOMaHAY Paspywumsb ONS y>Ke NOCTPOEHHOro crjanHa no
obbekTam.

Momnmo accoumnaTmBHOM CBA3KN, B koMaHAy CnualiH no o6bekmam nobaeneH
aBTOMAaTMYECKMI BbIOOP KPUBLIX, KOTOPbIE MO KacaTeNbHON COeAUHAIOTCA C KPUBLIMU, YXKe
yKa3aHHbIMW ANs NOCTPOEHUS.
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12. [opab6oTaHa komaHaa Kpueasi nepeceyvyeHusi: Tenepb 00 bEKTOM B HEW MOXET ObITb TENO

13.

14.

15.

My NOBEPXHOCTb LienvkoM. bnarogaps aTomy KpuBasi nepeceyeHnst KOPPEKTHO
nepecTpanmBaeTcs Npu N3MEHEHUN KONMYECTBA rpaHen Tena/noBepxHOCTH (paHee npu
BblOOpe Tena/MoBepXHOCTU B CMNMCOK OO BHEKTOB 3aHOCUINCL FPaHn, 1N3-3a YEro HoBbIE
rpaHn He y4uTbIBanuCb, a UCHE3HOBEHNE rpaHern MOrfo NPUBECTU K ownbKe B KPUBOW
nepeceyeHus).

AHanornyHbiM obpasom gopabotaHa komaHaa O6bLeKkmbI nepecevyeHusi, co3aatoLLas

NNHUIO NepeceYeHnst MNOCKOCTU 3CKn3a ¢ 00bekTamu Modenu.

HoBble BO3MOXXHOCTM MK UCNONb30BaHUM Onepaunn KoNnMpoBaHNsi 0O HEKTOB:

- Bo Bpemsi pegakTnpoBaHusi paHee BbINOMHEHHOW B MOAENy onepaLlmm KonmpoBaHnUs
06BbEKTOB NOSABMNACH BO3MOXHOCTb YCTAHOBKM COOTBETCTBUN MEXAY dNeMeHTamMm
NCXOAHOro N HOBOTO pe3yribTaToB onepaumn. MIcxoaHbin pesynbtaT — 3T0 TOT Habop
06BEKTOB, KOTOPLIN ObIN B MOAENN HA MOMEHT Havana pegakTMpoBaHuWs, a HOBbIN —
TOT, KOTOPbIV NOSABNSIETCA B pe3ynbTaTte pefakTnpoBaHuns. bnarogapsa yctaHoBKe
COOTBETCTBUN Apyrme ob6bekTol Mogenu, 6asmpoBaBLUMECS HA UCXOAHOM pe3ynbTarTe,
He TepsitoT CBOM OMOpPHbIE 0O BLEKTHI.

Hanpumep, Ha Konuy BCnomoratenbHOW M0CKOCTM Bbifl CO3aaH 3CKU3, HO
BMOCNeACTBMM hann-McTOYHMK Konmm notpeboBanock 3ameHnTb. B npouecce
pedakTMpoBaHUS onepauun KonmpoBaHUSA MOXHO YCTaHOBUTb COOTBETCTBME MEXAY
MSIOCKOCTbHO, CKOMMPOBAHHOW N3 NMPEXHEr0 NCTOUHMKA, U MAOCKOCTbIO, CKOMMPOBAHHOM
13 HOBOIO UCTOYHMKA. B pesynbTaTe 3cku3 He NoTepsaeT CBO MNOCKOCTb, a
«nepengeT» Ha HOBYIO.

B npouecce ycTaHOBKM COOTBETCTBUN MOXHO NMpOCMaTpuBaTh TEKYLLMIA pe3ynbTar, T.€.
nepecTtpavBaTb Moerb C Y4ETOM YXXe 3alaHHbIX COOTBETCTBUA. OTO MO3BONSET
BM3yaribHO KOHTPONNPOBaTb U3BMEHEHNE MOAENN, a TaKkKe nony4vaTtb nHdopmauunio 06
OCTaloLLMXCHA B HEM oLmMbKax.

Takum o6pasoM, yCTaHaBIrnmBasd COOTBETCTBUA, MOXXHO YMEHbLLUNTb KONMM4eCcTBO
OLNBOK, BO3HUKaOLWKMX B MOAESIN NMOCIe peaakTupoBaHNUA onepaunm KonmpoBaHUA (a B
NPOCTbIX Cly4YaAax — CoOBCEM n3dexaTtb VIX), n, cnegoBaTtesibHO, CHU3UTb 3aTpaThbl
BpeEMEHN Ha /J,Opa60TKy MoAenn nocre Takoro peaaktnpoBaHU4.

3ameyaHue. Bo3aMOXHOCTb YCTaHOBKM COOTBETCTBUIM JOCTYNHA Takke Nnpw
pefakTUpoBaHUM onepauuii BblAaBnNBaHUs, BpaLLeHusl, No TPAaeKTopUK, No CEYEHUSIM.

- YpaneHue/ucknoveHve 13 pacdeta 06beKTOB-MCTOYHMKOB OnepaLum KONMpoBaHUs He
NPUBOAUT K YAANEHUIO/MCKIIOYEeHNIo camol onepaunn. BmecTto aTtoro onepaums
KOMMpoBaHUsl oTMe4vaeTcs B [lepeBe Kak olwmboyHas. Pe3ynbTaT KonmpoBaHus no-
npeXxHemy OCTaeTcsi B MOAENU 1 JOCTYNEH AN UCMOMb30BaHWS 3aBUCUMbIMU
obbekTamu. PaHee yganeHune/ucknoveHe N3 pacyeta UCTOYHMKOB KOMUMPOBaHUS
BeKno 3a cobon yaaneHue/VcknioyeHne ornepaumm KonmpoBaHus.

- Tlpw KONMPOBaHUN KPUBLIX, OCEN, NMOBEPXHOCTEN N NNOCKOCTEN NOSABMIACH
BO3MOXHOCTb 3a4aThb Nofy4aeMon Konum obpaTtHoe Mo CPaBHEHMUIO C OPUTMHANOM
HanpassieHne (B criydae NOBEPXHOCTU/MNIOCKOCTU — HanpaBieHNe HopManu).

- CTano OoCTyMnHO KONMMpOBaHWE LIENTMKOM TakuxX OOBEKTOB, Kak
KOHTPOSbHbIE/NPUCOEANHNUTENBHbIE TOYKM U 3CKM3bl. B pesynbTaTe konus
npeacraBnseT cobor 06bEKT TOro e Tuna, KOTOpbIi MOXHO UCMONb30BaTh
COOTBETCTBYHOLLMM 0Gpa3om. Hanprmep, ecnv ckonvpoBaTb OAHY MU HECKONbKO
KPUBbLIX 3CKM3a, TO KONuK ByayT ABMATLCS KPUBBLIMM, @ €CINN CKOMMPOBaTh 3CKU3
LieNMKOM, TO Konus ByaeT 3CKMU30M.

Hopa6boTtaHa komaHaa lMod2oHKa noeepxHocmu: Tenepb B NpoLecce NoCTpoeHus
NOBEPXHOCTN, annPOKCUMMUPYIOLLIEN YH4ACTOK MONMroHanbHoro ob6bekTa, A0OCTYNHO 3agaHune
HanpaensioLero oobekTa U KOPPEKTMPOBKA YMCIOBLIX NAapaMeTPOB (ECNXU OHU UMEIOTCS).
Hanpumep, npu co3gaHnm LUMMMHAPUYECKON NOBEPXHOCTU MOXHO yKa3aTb NOCKOCTb,
KOTOPOW A0fmKHa ObiTb NepneHanKynsipHa OCb UMAMHAPA, U BBECTU 3HAYEHNe paauyca
LUMnMHAapa.

[ns koMNoHeHTa cTana AOCTyNHa HAcCTpoVika pa3MeLLeHNs ero 06 BbEKTOB Ha CrosiX
cbopku: NMBGO KOMMOHEHT LIeNMKOM (T.€. BCe ero 00bEeKTbl HE3aBUCUMO OT YPOBHS)

19



16.

17.

18.

19.

pacnonaraetcqa Ha oaHOM cClioe, nnbo 06BHEKTLI KOMMOHEHTA pacnonararTcA Ha TeX Xe
CIogdx, 4YTO N B CBOUX d)aVIHaX-MCTOHHMKaX. |_|pl/l 3TOM, eClnn B cGopKe HEeT
COOTBETCTBYHOLWNX CrnoeB, OHKM aBTOMaTU4YeCKMN CO30atoTCA. Pa3smelleHune Ha cnosax-
NCTOYHMKaX MOXET ObITb MONE3HO 4115 ynpaBiieHnAa B anMoCTbiO 00BEKTOB NN UX LIBETOM
C NMOMOLLbH COOTBETCTBYHOLLUMX MAapaMeTpPoB CIOA, KOTOPOMY OHU NMpuUHaaneXxar.

YcoBeplueHcTBOBaHa paboTa co CrosiMu:

- PeanusosaHo [epeso crnoes. [ind ero otobpaxeHnsa crny>xut kHonka Crou Ha NMNaHenn
aepesa. B [lepeBe cnoeB gocTynHa BCst PYHKUMOHANbHOCTL paboThl CO CNosiMm
mMogenu, npegocraensBLiasca paHee B MeHeokepe JOKYMEHTA.

B acknse [JepeBo crnoeB oTobpa)kaeT Crou aToro ackusa v no3sonsieT paboTtatb C HUMMN.

- [JobGaeneHbl HOBblE BO3MOXHOCTH:

- lMosiBMNocb CBONCTBO Cnost AKMUBHOCMb, UMEIOLLIEE ABA 3HAYEHUS: aKMUBHbIU U
¢hoHoebIll. OcoOeHHOCTbIO (DOHOBOIO Cos SBMISAETCS TO, YTO NEXawme Ha HEM
06bEKTbI HeAOCTYMHbI A58 Bblbopa B OKHe moaenu. cknoyeHre cocTaBnsaioT
onepaumm n3mepeHnin n anarHoctTukn. C obbekTamm Ha akTUBHbIX COSIX MOXHO
pabotaTtb 06bl4HBEIM 0Gpa3om.

- CTano JoCTynHO OTKIMOYEHMe nokasa B CNNCKe MYCTbIX CIOEB.

- Homep cnost Tenepb MoxeT 6bITb M3MEHEH NONb30BaTENEM.

PaclvpeHbl BO3MOXHOCTN KOMaHAbl B3auMHoe omkriioHeHue d8yx nogsepxHocmeu:

- pobaBneHa BO3MOXHOCTb U3MEPEHUSA PaCCTOSHUIN MEXAY TOYKaMu ABYX KPUBbIX U
Mexay ToUYKamu KpMBOWM U MOBEPXHOCTU, B CBA3M C YeM KOMaHAa nepemmMeHoBaHa BO
B3aumMHoe omK/ioHeHue; NCNoMb30BaHMEe MITIOCKOCTU Kak 06bekTa n3mMmepeHus
WCKIIOYEHO,

- un3mepeHus B cnocobe Mo Hopmanu Kk 06 bekmy Tenepb NPOM3BOASATCS NO HOpPManu Ko
BTOPOMY M3 YKa3aHHbIX 0OBHEKTOB, @ HE K MepPBOMY,

- pobasneHo nsmepeHue abcontoTHOrO MUHUMYMA,

- nosiBMnacb BO3MOXHOCTb U3MEHUTb NOPAA0K OOBLEKTOB Npu pacyeTe,

- pesynbTaTtbl U3amMepeHui oTobpaxarTcs B Tabnuue Ha NaHenn napameTpos 1 B
rpadhuyeckon obnactu,

— CTano AOCTYMHO COXpaHeHne B AOKYMEHTEe napaMeTpoB naMepeHus (cnucka o6bekToB
N HaCTpPOEK); COOTBETCTBYIOLLMIN OOBbEKT pasmelLaeTcsa B [lepeBe mogenu B pasgerne
HuazHocmuka — lNpoeepKu OMKI/IOHeHuUll,

- KOMaHAa BblBeAeHa M3 rpynnbl U3mMepuTenbHbiX KoMaHa (PaccmosiHue u yeon, [nuHa
peb6pa, lMnowads) n pasmelleHa Ha naHenu JJuazHocmuka OTAENbHO.

PeanunsoBaHbl Tpu cnocoba pasmelleHus B kKomaHae Pa3meuwjeHue acku3a:

- Ha nnockocmu — cOOTBETCTBYET OCHOBHOMY CNOCODY pa3meLLeHns acknaa,
MCNONb30BaBLUEMYCS paHee, T.e. pa3MeLLeHne 3CKn3a Ha yka3aHHOM NIIOCKOCTN Unn
NSIOCKOW rpaHu.

- Ha mpaekmopuu — HOBbIV CNOCOD, 3aKnyaeTCcsa B pa3MeLLeHMM 3CKM3a Ha
NMOCKOCTU, NepneHANKYNSPHON yKa3aHHOW KpMBOW B BbIOpaHHOM ToYke. OTa Xe To4ka
SIBNSIETCS HAYanNoM KOOpANHAT 3CKM3a.

- @uKcupoeaHHbIl — COOTBETCTBYET 3adMKCUPOBAHHOMY COCTOSIHUIO 3CKM3a B
npeablayLLmx Bepcusix, T.e. OTMEHSET CBA3b 3CKM3a C OMOPHbIMKU 06 bekTaMu 1
bUKCUpyeT ero TekyLee NonoXxeHne B NpOCTPaHCTBe.

[opaboTaH nNpoLecc NOCTPOEHNS aneMeHTa No TPaeKTopum:

- PeanusoBaHa BO3MOXHOCTb U3MEHEHMS DOPMbI CEYEHUSA NPU €r0 OBVXKEHUN BOOSb
TpaekTopun. dopma ceveHns MoOXeT N3MEHATLCA 3@ CHET reOMETPUYECKMX CBA3EN
9CKM3a C ApYrMMU KPUBBIMU UM NOBEPXHOCTAMM (Yepe3 06beKTbl X NepeceyeHns ¢
NSIOCKOCTBIO 3CKN3A), a TakkKe NyTEM U3MEHEHUS NePEMEHHbIX 3CK13a, BblOMpaemblx
nonb3oBaTtenem, No 3agaHHbIM 3aKOHaM.

- B nognpouecce co3gaHunst ackmnsa, 3anyLleHHOM M3 npolecca NoCTPOeHUs arnemMeHTa no
TpaekTopun, aBTomaTudeckn BolbmpaeTtca cnocob cosgaHus Ha mpaekmopuu v B
KayecTBe TpaeKTopun BbIGUpaeTcs KpuBas, UCNonb3yemasi B 3TOM Xe KayecTBe B
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20.

21.

22.

23.

24.

npoLecce NocTpoeHus arieMmeHTa. Takon noaxon ynpoLiaeT u yckopsieT paboTy,
MOCKOMbKY He TpebyeT co3aHns oTAEeNbHON MIOCKOCTU AN 3CKM3a.
- Job6aBrneHa BO3MOXHOCTb 3anycka — HenocpeACTBEHHO M3 NpoLecca NOCTPOeHMUS!
anemeHTa no TpaekTopun — komaHabl JlomaHass 4ns co3naHus TPaeKToOpUN arieMeHTa.
- WcknoyeHo TpeboBaHue, YTOObI pa3oMKHyTasi TPAeKToOpUs HauyMHanach B NIOCKOCTM
3CKM3a — J0CTaTOYHO, YTOOLI OHa Nepecekana 3Ty NIOCKOCTb.

HopaboTaHa komaHga M3mepumb paccmosiHUe U y20.JT.

- [JobGaeneHo oTtoGpaxeHue B rpadnyeckon ob6nactTv MSMEpPEHHOro Mexay oobekTamm
yrna.

- PesynbTaTbl namepeHun Tenepb nokasbiBaloTcd B Tabnuue Ha MNaHenn napameTpos.
BbloeneHHoe B Tabnuvue namepeHne otobpaxaeTtca B rpacmyeckon obnacti B Buae
oTpeska (Mnu yrra) u YNCroBOro 3Ha4YEeHUS.

- ¥YnydweHa uHpopMaTMBHOCTb NpeAcTaBneHns pesynbTaTta B cny4dae, korga ans
n3mepeHus 3agaHo HanpasneHue: B rpaduyeckon obnacTtu, kpome coO6CTBEHHO
pesynbTaTa M3aMepeHusi, 0TobpaxarTca JONOSNTHUTENbHbIE OOBEKTLI, NMOACHAIOLNE, KaK
3TOT pesynbTaT Obif1 NONyYeEH.

HopaboTaHbl kOMaHabl Pa3eepHymas kpueasi n CeepHymas Kpueasi.

- B KOMaHae Pa3eepHymasi Kpueasi MOXHO yKa3blBaTb HE TONbKO KPUBLIE, HO 1 TOYKM,
npvHagnexawme noBepxHOCTN — B pe3ynbTaTe pa3BopaymBaHus TOUKn 6yayT
nepeHeceHbl Ha NITOCKOCTb,

- B koMaHge CeepHymas kpueasi [obGaBneHa BO3MOXHOCTb YKa3aHMs/MoCcTpoeHs
NNOCKOCTU, KacaTeNbHON K MOBEPXHOCTU, Bnarogaps Yemy Ha NOBEPXHOCTb MOryT ObiTb
CBEPHYTbI OTPE3KM, TOUKW, a TaKKe HEMMOCKMEe KpMBbIe: cHavyana aTn ob6bekThbl
NPOELMPYIOTCS Ha yKa3aHHYH NIIOCKOCTb, @ 3aTEM C HEE CBOpPAYMBAlOTCA Ha
NOBEPXHOCTb.

HopaboTaHo [lepeBo mogenu:

- KHonka Cocmae depeea, ynpaensowas oTobpaxeHvem pasgenos [lepesa moaenu B
ero CTPYKTYpHOM MpeAcTaBneHnn, ctana MHAMKaToOpoOM Hanmuyumns OTKIFOYEHHbIX
pasfenoB: ecrniv OHU eCTb, TO KHOMNKa oTobpaxaeTcs HeHaXxaTon (CO CBeTNbIM (POHOM).
LLlenyok no KHomMke B TaKOM COCTOSIHMM BKIOYAET BCE OTK/IOYEHHbIE pa3aerbl U KHOMKa
CTaHOBUTCS HaXkaTou (C TeMHbIM boHOM). Kpome Toro, B MEHIO KHOMKN J0OaBMEHbI
KOMaHAabl:

- Pa3eepmka,

- TexHu4yeckue mpeboeaHusi,

- Konnekyuu,

- Konuu,

- Onepayuu eHe pa3desnoe (yrnpaBnseT oTobpaxeHnem onepaumni, BbIMONTHEHHbIX B
cbopke n Haxoaswmxcs B koHue [epea),

- Ucknro4veHHble u3 pacyema.

- [losiBunacb BO3MOXHOCTb yaaneHns oTAenbHblX noapasgenos pasgena JuazHocmuka
N BCEro pasgena uenukom, T.e. BbICTPOoro yaaneHust U3 Mogenu pesynbTaTtos
n3mepeHui BbIOpaHHOro TMna un cpasy BCeX pe3ynbTaToB M3MepeHuin. PaHee MOXHO
ObINo yoansaTb ToNbko 00beKTbl B Noapasgenax pasgena JuazHocmuka.

Mpwn BbINONHEHMM OnNepauni B cOOpKe CTano AOCTYMNHO UCMOMb30BaHNE 3CKU30B,
npuHagnexawmx KOMANOHEHTaMm, a Npu KOHTEKCTHOM pefakTMpoOBaHMM KOMMOHEHTOB —
3CKW30B, NpMHaanexawmnx cbopke nnu gpyrum KomnoHeHTam. PaboTta ¢ Taknmu
«BHELUHMMM» 3CKM3aMN MMEET HEKOTOPbIE OrpaHNYEHNS; HEBO3MOXXHO U3MEHUTb pa3Mepbl
3CKM3a U 3anycTuTb ero pegakTmpoBaHMe BHYTPY NMpoLecca, rae 3agencTBOBaH 3TOT 3CKU3,
TaKke Hemnb3s UCMOonb3oBaTh OTAENbHbIE 06NacTu acknsa (MOXHO TOSIbKO BECb 3CKU3
LeriMKom).

PaHee ackn3 onepaumm gosmkeH Obin 06s3aTenbHO NpuHagnexartb TOM Xe Mogenu, B
KOTOpOW 3Ta onepauus BbiNOSTHAETCS.

MosiBunacbk BO3MOXHOCTb 0COB0ro oTobpaxkeHns «rnagkmx» pebep — pebep mexay
rpaHsIMK, KOTOpble CThIKYHTCS APYr ¢ APYrOM MO KacaTenbHOW. JTo nossonsdeTt 6onee
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33.

34.

35.

36.

37.

38.

Harnsi4HO NPeAcTaBnsaATb MOAENN C NOBEPXHOCTAMM, NNABHO NEPEXOAALMMM OfHa B
Apyryto. [locTynHa HacTporka CTUNS 1 uBeTa anga «rnagkux» pebep, a Takke 3agaHve
MaKCMMarbHOro yrna Mexay KacaTenbHbIMY rpaHen B Toukax pebpa, npyu KOTOPOM 3TO
pebpo cuntaeTcsa «rnagkum». Kpome Toro, MoXXHO OTKIIOYUTE OTOBPaXXeHME «rMagKnx»
pebep B mogenu. Mo ymonuaHuio «rnagkme» pebpa He OTNMYatTCsa OT OCTalbHbIX.

B komaHae Bbi6op 6nuxatiwe20 MOXHO BKMOUYNTL PEXUM, NPWU KOTOPOM OHa OyaeT
paboTaTb TONbKO C KOMMNOHEHTaMM NEPBOrO YPOBHS, T.€. BCTABMEHHbIMU HENOCPEACTBEHHO
B TEKyLLY0 COOpKY. B 3TOM pexrme BbiAensTCcs He OTAeNbHble AeTanu, AN KOTOPbIX
BbINOSTHSAOTCS 3afaHHble B KOMaHAe YCroBusi, a LLeSIMKOM KOMMOHEHTbI NEPBOro YPOBHS,
Kyda 3TW AeTanu BXoasT.

,D,opa60TaH npouecc NoCTpoeHnd anemMmeHTa no ce4eHnAM: U3 Hero MOXXHO 3anyCTuUTb
nocTpoeHune cnnarHa no Todkam Ansi co3agaHus HanpaeALLWNX KPUBbIX.

B nuctoson getanu gobasneHa BO3MOXHOCTb COXpaHEHUSA OTBEPCTUIA, 0OpasyroLLmnxcs
npu Kpyroson obpaboTke yrna, Ha pasBepTke C YNPOLLEHHbIMU KOHTYpamMu (paHee aToT
BapuaHT pa3BepTKn co3gaBarica 6e3 ykasaHHbIX OTBEPCTUR).

[lo6aeneH cnocob onpeneneHns MaccoLeHTPOBOYHBIX XapaKTEPUCTUK BapuaHTa MoAenu,
MpyU KOTOPOM BCe 3TV NapameTpbl GepyTcs U3 OCHOBHOIO MCNOMHeHUs Moaenu. Beibop
cnocobGa A0CTyNeH Npu Co3aaHnM BapuaHTa, a TakkKe Npu HacTPOlKe ero CBOMCTB.

B onepauusx, Mcnonb3yoLwmx Kpueble, NosiBUNach BO3MOXHOCTL BblOpaTh B Ka4ecTBe
OMopHOro ob6bLEeKTa KPMBYLO, KOTOpas nNpeacTaBneHa (Unv NoTeHUManbHO MOXeT BbITb
npeacTaBrieHa) HECKONbKUMUN OTAENbHLIMU KOHTYpamMu, Hanpumep, JTuHus oyepka nnn
Kpueasi nepecevyeHusi. Ana aToro o6bLEKT HYXKHO ykasaTb B [lepeBe noctpoeHus. Ecnu
onepaums MOXeT UCMNOoSb30BaTb HECKOSTbKO KOHTYPOB OAHOBPEMEHHO, TO 3a4eNCTBYHOTCS
BCE KOHTYPbI KpMBOW. PaHee B Nogo0BHLIX CRyYasiX MOXHO 6b1510 BbIGpaTh TOMBKO KOHTYP
(KOHTYpbI), HO HE KPUBYIO LIESTMKOM.

Mpun 3agaHnm CBOMCTB MOLENW CTan AOCTYNEH PyYHON BBOA 3HAYEHUIN OCEBbIX U
LEHTPOBEXHBIX MOMEHTOB MHEPLUUK (B LIEHTPAaribHOM CUCTEME KOOPAMHAT).

B komaHay UHpopmayusi 06 o6ekme [obGaBneHa BO3MOXHOCTb OTOBpaeHus

napameTpoB pe3b0.

YcoBeplueHcTBOBaHa paboTa ¢ ceveHnsiM1 Moadenu:

- ynpaBneHue ceveHnsiMn Tenepb NPOM3BOANTCA He B Auanore, a B npouecce Ha NaHenn
napameTpoB,

- KHonka Omo6paxamb ceyeHue modesiu Ha NaHenu GbICTPOro AocTtyna cHabxeHa
MEHI0, coaep)kaLlM CMCOK CeYeHnn U KoMaHay AN 3anycka npouecca ynpaBneHus
CeYeHUaAMU.

Ecnu pe3ynbTaTt NOCTPOEHUA NMOBEPXHOCTU BblAaBITIMBaAHUA, BpalleHUsA, NoO TpaekTopumn
UIIM N0 CEYEHUSIM COCTOUT U3 HECKOSIbKMX YacTen, TO Kakaasa YacTb Tenepb co30aeTcd Kak
oTAesibHada NoOBEPXHOCTb.

YnyJylweHo nepeTackmpaHne 00BHEKTOB MbILWbIO B [lepeBe Modenu, B YacTHOCTH,
obpaboTka cutyauun, korga nepeTackupaemble 06BbEKTEI TPEOYETCH pacnonoXnTb
HenocpeaCTBEHHO HaA UM NOA4 UMEKOLLMMCA MaKPO3NIEMEHTOM.

Mpn paboTte B ackuae cTanm AOCTYMHbI HACTPOMKKN TekyLwen mogenu (paHee 6binu
AOCTYMHbI TONIbKO HACTPOWKN CUCTEMBI).

WcknioyeHo aBToMaTUYECKOE Co3AaHMe B 3CKM3e BCrIOMOraTenbHbIX NPOeKUMii 06 beKkToB
MoAenu.

YnydlweHa BuU3yanusaumst 3ckusa npu ero casure/nepeHoce Ha Apyryto NrocKoCTb: Ha
oToGpaxatoLemecst B 3TOM npouecce paHToMe CTanu nokasblBaTbCs TakMe 06beKTbI, kak
TEKCTbl, BCTABKM PUCYHKOB U (hparMeHTOB, €CINN OHW UMetoTcs. PaHee chaHToM Bkntovar
NULLb NOCTPOEHHBIE B 3CKM3€E reOMEeTPUYECKUE OOBEKTDI.

YckopeHa OTpMCcoBKa Modenu npu Tunax otobpaxexusi MonymoHoeoe ¢ Kkapkacom n bes
HeeuduMbIx nuHUl. B obuiem cnyyae gocTuUrHyTo yckopeHume B 1,5 pasa, Ha oTAenbHbIX
mMoaenax — 0o 4 pas. Hanbonblwmin achdhekT 3ameTeH npu pabote ¢ MoaensimMu, y KOTopbIX
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BonbLuoe KONMMYECTBO KOMMOHEHTOB LIENIMKOM HAaXOA4ATCA BHYTPU APYrMX KOMMNOHEHTOB
(BHYTPU KOpPNYyCOB peayKTOPOB, Ky30BOB U T.4.).

39. YckopeHa oTpucoBka (M nepepucoBka) haHToMa Npu Co3gaHun U peaakTMpoBaHUK
NOBEPXHOCTEMN.

Fpaghuyeckue AoKymMeHmMbI

1. Jo6GaBneHbl KOMaHAbl CO34aHUsA Na3oB:

— [1a3 — ctpouT cburypy 13 AByx napannesibHbliX OTPe3KoB OANHAKOBOW ASNNHLI,
CONpsKEHHbIX AyraMmy ¢ pagnycoM, paBHbIM NOSIOBMHE PACCTOSAHUS MeXay oTpeskamu,

- [HOyaoeol naz — cTpounT purypy m3 AByx KOHUEHTpU4ecknx (6onbLumx) ayr,
conpsiKeHHbIX ManbiM1 AyraMmn ¢ paauycoM, paBHbIM NONTOBMHE PACCTOSHUS MeXay
6onbwMMK gyramu.

[locTynHbl pasnuyHble cnocobbl co3aaHnsa nasa, a Takke aBToMatmyeckasi NPocTaHoBKa
€ro 0CeBbIX NMUHUA N pa3MepoB.

Komangpl lMa3 v [yzoeot na3 AoCTynHbl Kak Npu paboTte ¢ rpadpnyecknmm JOKyMeHTamu,
TakK U B PEXUME 3CKM3a NPU TPEXMEPHOM MOAENMPOBAHUM.

2. Takue o6bekTbl rpahmnyeckoro AOKyMeHTa, Kak Havyano abCcomnoTHON CUCTEMbI KOOpAMHAT U
Hayano koopauHaT BMAa NP HarnoXeHUn orpaHUYeHnn UCNOoMb3yTCA Kak 0OblYHbIE
TOYKM. Hanpumep, Havyano KoopAnHaT MOXHO CBA3aTb C OTPE3KOM orpaHudeHmemM Touyka
Ha cepeduHe Kpusol. Pe3ynbTaT NpMBSA3KN XapakTEPHOM TOYKM 0ObeKTa K Havany
KoopAauHart (npu paboTe B NnapaMeTpUHECKOM PEXNME) — aBTOMaTUYECKOE HamNOXeHNE Ha
06bekT orpaHmyeHns CosnadeHue moyek. PaHee HaknagbiBanocb orpaHuyeHme
QukcuposaHHasi moyka.

3. «[loBegeHne» napameTpn3oBaHHOrO M300paKeHWs NOCcne ero pegakTMpoBaHUs Tenepb
COXpaHsieTcs B 3Ha4UMTeNbHO bonbluen cteneHn. Hanpumep, pesynbtat pas3dbueHuns
OTpe3Ka — HOBbIE OTPE3KN, CBA3AHHbIE OPYr C APYrOM OorpaHudeHnsmMu KosuHeapHoOCmb
n CoernadeHue moyek (paHee nony4vanncb oTpeskn 6e3 orpaHnyeHun); pesynbtart
yCeyeHnsa ABYMSA TOYKaMM OKPY>KHOCTU C aCCOLMMPOBAHHbIM AMamMeTpanbHbIM
pasMepoM — gyra ¢ acCouMmpoBaHHbIM AMaMeTpasnbHbIM pa3mMepom (paHee pasmep
yaansncs) u 1.4. Kpome Toro, CoxpaHstoTCa orpaHUYeHusl, HanoXXeHHble Ha KOHEeYHbIe
TOYKM OOBEKTOB, ECNN 3TN TOYKM HE yAarneHbl B pedynbTaTte pefakTupoBaHus (paHee
orpaHvyeHnst nponaganu).

Paboma co ceolicmeamMu u omyemamu

1. [HopaboTtaHa lNaHenb cocTaBa u3genusi:

— T[losiBUNacb BO3MOXHOCTb nepenadn 3HadveHun ceoncts ObosHavyeHue, HaumeHogaHue
n lNpumeyaHue N3 n3genus B ero coctaBHble YacTu. lNepeaaTtb BbIbpaHHOE CBOMCTBO
MOXHO Kak Anda OTAeNbHOW COCTaBHOM YacTu, Tak U cpasy af1sl BCEX COCTaBHbIX YacTen.
[nsa aTOro HyXHO BbI3BaTb KOMaHAy Mepedamb 8 UCMOYHUK N3 KOHTEKCTHOIO MEHIO
OTOEenNbHOM A4YEenKn Unu 3aronosBka ctonbua Ha MaHenu coctaBa nsgenusa. Komadga
NPUCYTCTBYET B MEHIO, €CITM CBONCTBO B A4Yenke (unu auenkax cronbua) He umeet
CBS131 C UICTOYHMKOM.

- Jlo6aBneHa BO3MOXHOCTb NMPOCTAHOBKM HOMEPOB No3uumnin B cOopoyHon mogenu. Ans
dhopMrpoBaHnA/06HOBNEHNSA HOMEPOB NO3ULMIA CITYXXUT KHOMKa Paccmasumb
no3suyuu Ha lNMaHenu coctasa usgenus. OHa npucyTcTByeT, ecnu Ha NaHenu BKoYeHo
oTobpaxeHne ctonbua lo3uyus, a cBA3aHHbLIX CO COOPKON cneundmKaLnin HeT.

- Ecnn k nsgenuto unm coctaBHom Yactu nogknovaeTca cneundmnkauma (dann *.spw),
TO cbopmart 3Toro AoKyMmeHTa (06blyHO A4) aBTOMaTUYECKM NepefaeTcy B
nsgenune/cocTaBHyto YacTb. [lepeaaya dpopmarta M3 gpyroro NOAKIHYEHHOIO
OOKYMEHTa, ecnv oHa Bbina BKNOYeHa, OTKIIYaeTCs, KpoMe criyyas, korga
nagenue/coctaBHasa YacTb nonyvaet bopmat 13 gpyromn cneumnukaumm,
NOAKMIOYEHHON paHee.

- ¥YnydweHa komnoHoBka okHa KOMIMAC-3D npu pa3smelleHum NaHenu coctasa nsgenuns
cnocobom CHuU3y Ha ecro wupuHy: [NaHenb 60nblUe HE 3aKPbIBAET HMKHIOK YacTb
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OKHa, rge oTobpaxkaloTca afeMeHT ynpaBneHnsa opueHTaumen mogenu (cnesa) u
BCM/biBatoLme coobueHns (cnpaea). Tenepb 3TU aNeMeHTbl nHTepdenca
nokasbiBatoTcsi Hag NaHenbio coctaBa nsgenus. Kpome toro, MNMaHenb 6onblie He
nepekpbiBaeT gONONHMUTENbHOE [lepeBo JOKYMEHTA (ECNM OHO BKIHOYEHO), TaK Kak
Tenepb gononHuTensHoe [lepeBo 3akaH4MBaeTcsa Hag lMaHenbio.

MaHenb cocTaBa U3genus crana AocTyrnHa npu paboTe ¢ rpadnyeckummn 4OKyMEHTaMM.
- B uepTexe MaHenb cocTaBa M3genvs No3BONSET:
— npocMaTpuBaTb U peaakTMpoBaTb CBOMCTBA CaMOro AOKYMEHTA, a Takke CBOWCTBA
MaKpO3/IeMEHTOB, BCTABOK (DparMeHTOB 1 BUAOB,
— co34aBaTb HOBblE COCTaBHbIE YacTy 6e3 B13yanbHOro NpeacTaBneHus n 3agaBaTthb
NX CBOWCTBA,

— npocmatpumBaTtb CcBOWCTBa CI'IpOGLI,VIpOBaHHOVI B YepTeX Moaesnin 1 ee KOMIMOHEHTOB.

- Bo dpparmeHTe NaHenb coctaBa nsgenvsi NO3BonseT NnpocMaTpmMBaTh U peaakTMpoBaThb
CBOWCTBa CaMOro JOKYMEHTa.

[lobaBneHo HOBOe cuctemMHoe cBonCTBO Mms u3desus. OHO npegHa3HavyeHo And BBoAa
Ha3BaHWsi COOCTBEHHO M34EeNnnsa U UCNONb3YeTCsl, eCrv CBOMCTBO HaumMeHOo8aHUE [OIMKHO,
KpoMe 3TOro HasBaHus, cogepkaTtb YTo-nnbo ewe. Hanpumep, B HaumeHoBaHWe getanu
6e3 yepTexa BKOYAOT Takke 0003Ha4YeHne matepmana n gpyrue gaHHble, Heobxogumblie
OISl ee N3roTOBIEHNUS.

3Ha4veHune cBoncTBa HaumeHogaHuUe Tenepb MOXET BKIOYATb CChINKY M NPOCTOW TEKCT
NIIN HECKONBKO CChINOK (paHee — nNnBo NpocTomn TeKCT, NMnbo ogHy cceinky). CosgaHue
HECKONMbKMX CCbINTOK B HAMMEHOBaHUM MOXeT noTpeboBaTbCs, Hanpumep, Npu BBoAE
nHdopmauumn o getanu 6e3 YyepTexa: ee HaMMeHOBaHMe OObIYHO JOMNOSHSAETCA
ob03HauyeHnemM matepmana u pasmepamm, HeobxoaANMbIMK AN N3roTOBIEHUS (Hanpumep,
ANnHAa). 3TK faHHbIe MOXXHO BKMOYUTL B HAMMEHOBAHME AeTanu Kak CCbIflkM Ha
COOTBETCTBYIOLLME CBOWCTBA TOW Xe AeTanw.

3HayeHneM cBoncTBa o6beKTa Tenepb MOXET ObITb CCbIfika Ha ApYyroe CBOMCTBO 3TOr0 Xe
obbekTa.

Paboma co cneyudgukayueli

1.

MosiBUNacb BO3MOXHOCTb O4HOBPEMEHHOMO OTKITHYEHWSA/BKITIOYEHNST TPYNNMPOBKM ANS
BCEX MMetoLLmMxca B cneundmkaunmn obbekToB. s aToro cryxat KomaHabl
Pazzpynnupoeams ece n Cepynnupoeams ece U3 MeHIO YrnpaesieHue —
I'pynnupoeka. [Nocne Bbi3oBa kOMaHabl Pa3za2pynnupoeamb ece y BcexX OObEKTOB
oTKnNtoYaeTcsa onumsa Fpynnupoeams, B pe3ynbTaTe Yero Bce MMEBLUMECS B
cneundmkaumm o6 beKTbI-« ABOMHMKNY» NepecTalT 00beanHATLCA U 0ToOpaxaroTcs
Kakgbln Ha ceBoewn cTpoke. Komanga Cepynnupoeamb ece BbINOSHSET obpaTHoe
nencTeme.

Ecnu k 06bekTy cneundmkaumm NogKNIYaeTcs JOKyMeHT-cneumdpukaums (dann *.spw), To
dopmaTt 3Toro JokyMeHTa (06bIuHO A4) aBTOMaTMYECKN NepenaeTcsi B 00bEKT
cneundukaummn. Nepegadva hopmarta U3 Apyroro NOAKMHYEHHOro JOKYMEHTa, €CNN OHa
Obina BKNOYEHA, OTKMOYAETCH, KpOME Cryyas, korga oobekT nonyvaeT popmat U3 gpyron
cneundmrkaummn, NOAKNIOYEHHON paHee.

MepepaboTaHo ynpaBneHne HoMepaMmn UCNOSTHEHUIN U3aenns B cneundurkaumm: B
HaCTpPOMKN TekyLen cneundmrkaumm gobaeneH pasgen Ansa ynpaesneHna HoMepamMm HOBbIX
NCNOJTHEHWIA, aHaNOMMYHbIN TOMY, KaKol UCMOoMb3yeTcAa Npu HacTponke coopku. Kpome
TOro, B HaCTPOWKM crneumdukaumm gobasneHo ynpasneHne nonyYyeHnemMm Homepos
WCMNOMNHEHNIN U3OENNSA N3 NOAKMIOYEHHOrO AOKYMEHTA, @ BO3MOXHOCTb A06aBneHus Hynemn
K HOMepam uckniodeHa (gobaBneHne Hynen BKIKYaeTCs Tenepb Npy HAaCTPOMKE TEKyLLEen
crneuudukauun).

Pasgen ansa ynpaeneHus HoMepamm HOBbIX UCMOSTHEHUI U3LeNns BBEOEH TaKKe B
HaCTPOWKN YepTexa.

PesynbTaTtoM 3TUX M3MeHeHU aBnsieTca 6onee yctonumeas paboTta KOMMIiekTa
CBSI3aHHbIX AOKYMEHTOB (CObopka, COOPOUHbIN YepTex 1 cneumdmkaums), BOSMOXHOCTb
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HaCTPOMKN pas3psagHOCTU HOMEPOB UCMNOSNHEHWI U3LENUA B YepTexe 1 cneumdukanmm, a
TaKke KOppeKkTHasa nepefada B cneyundmkaumnio paspsagHoCcTM HOMEPOB, 3a4aHHON B
cbopke (paHee B OTAENbHbBIX Clyyasdx TpeboBanach py4yHasi KOPPEKTMPOBKA HOMEPOB
NCNoriHeHWN B cneumdmrkaumn).

MepepaboTaHbl Ananorn HaCTPOMKN CTUMAS CneunduKaumm n HaCTPONKN TEKYLLIEN
cneundmkaumn. B ananore HacTponkn cneundukalmm ctana JOCTyrnHa CMeHa CTUns
TekyLen cneumdukaumm. Panee Bbibop cTung 6bin Bo3moxeH B [lepeBe 1 B gnanore
HACTPOWKN NapameTpoB JOKYMEHTA.

MepepaboTaH gnanor ynpaeneHus onucaHnammn cneumdukaumi, B pedynbtaTe Yero oH
cran 6onee MHPOPMATUBHBLIM U YOOOHLIM.

Umnopm u akcriopm

1.

MepepaboTaH 1 ycoBepLUEHCTBOBAH 3KCMOPT MOAENEN:

- [1ns HacTpoOWKM NapameTpoB 3KCNopTa Tenepb UCNONb3YTCS He Auanoru, a npouecc,
3anyckaembli komaHgon @ain — Skcriopm.

- PeanusoBaHa BO3MOXXHOCTb BblGOpa 06bEeKTOB MOAENM, KOTopble A0MKHbI ObITh

9QKCNOpPTUpPOBaHbI (paHee Obin OO0CTyneH Bbl60p TUNa 3KCNopTUpyemMbIX 0BOBbEKTOB, HO HE

camux o6bekToB). O6bEKTLI MOXHO yKa3biBaTb B [lepeBe unu B rpadmyeckon obnactu,
B TOM 4MCrie pamMKOM.

— 3KCnopT € NOMOLLBO KOMaHAbl Palinn — CoxpaHumMb Kak... NO-NPeXHEMY AOCTYMEH,
HO HaCTpOMKa NapaMeTpoB 3KCNopTa Npu 3TOM HEBO3MOXHa (komaHaa CoxpaHumsb ¢
napamempamu VICKIoYeHa).

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

3. Mpwu coxpaHeHun mogenu B popmatbl C3D, STEP 1 VRML nosiBunacb BO3MOXHOCTb
BKIMIOYEHMSA/OTKINIOYEHNS 3anmcn pesbo.

4. TosBunacb BO3MOXHOCTb YTeHus mogenen CAD-cuctem NX n SolidWorks 6e3 yctaHoBkM
KOMMNOHEHTa PacwupeHHble cpedcmea YmeHusi npornpuemapHbIX hpopMamos.

lpunoxeHus

1. Pa3beMHble cOeOUHEeHUs!

- [o6GaeneH HOBbIV BUA pa3beMHOr0 COeAMHEHNS — LUMNUIIEYHOEe, CO34aBaeMbIi

komaHgow LinuneyHoe coeduHeHue. KomaHaa no3BonsieT BCTaBNATb B COOpKy (*.a3d)

LLUNUINbKKU C Ha60pOM KpeneXHblIX 3JIEMEHTOB (UJaVIG n raeK). erl'le)KHbIe ANNEMEHTbI
MOryT ObITb ,D,O6aBJ'IeHbI c 0benx CTOPOH LUMUITbKK nmnbo TonbKO C OAHON, ecnu
winunbkKa ¢ BBUH4YMBaEMbIM KOHLIOM. |_|O3I/ILI,I/IOHI/IpOBaHI/Ie LLNUNBKN OCyLLeCTBNAeTCA
TakK e, KaKk 1 3n1eMeHTOB ApYyrnx pa3dbeMHbIX coeaMHEeHNn —C NOMOLLbIO OO BLEKTOB
pa3mMeLleHNA.

- PaCLlJI/IpeH CMUCOK 0OBLEKTOB pa3mMeLlleHnsa, KotTopbie O6pa6aTbIBafOTCF| KOMaHO4amu

NpUnoXeHua. [ns ncnonesoBaHus ctanm OOCTYNHbI BCrioMoraTtersribHble NMi1OCKOCTU, OCH,

KOHUYECKME N KPUBOITMHENHbIE NOBEPXHOCTU. [lob6aBneHa BO3MOXHOCTb 3aaHNs
CMELLEHUSA MO TPEM OCAM U NOBOPOTA Pa3beEMHOro COeAMHEHUS Kak Yepes anarnor, Tak
N C NOMOLLbIO MaHWUMyNATopa.

- Bo Bce coeanHeHns pobaeneHn aBTonoabop pe3bObl MO ykazaHHOMY OTBEPCTUIO.

- [JopaboTaHbl gnanoru Beibopa aK3eMMAPOB KPeNneXHbIX 3NeMeHTOB: CBONCTBA
3M1eMEHTOB Tenepb NpeacTaBneHbl B Buae Tabnuupbl, Habop oTobpa)kaeMbiX CBONCTB W,
COOTBETCTBEHHO, OUILTPOB PACLLMPEH.

- [losiBunack komaHaa BecTtaBka u3 wabnoHa coegmHeHus. IcTodHMKOM wabnoHa
MOryT 6bITb HeAaBHNE BCTaBMNEHHbIE B JOKYMEHT pa3beMHble COeaUHEHUS (OHU
CrpynnunpoBaHbl NO BUAAM COEQUHEHUI), NMOO N3bpaHHbIE pa3beMHbIE COEQMHEHUS.
[obGaeneHue B n3bpaHHble COEAMHEHMS NPOUCXOOUT U3 HELABHUX.
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Hepa3sbeMHbie coeOuHeHus

- B komaHnge Tabnuuya ceapHbix weoe fobaBneHa BO3MOXHOCTb BCTaBNATL B Tabnuuy
CBapHbIX LUBOB (pparMeHTbl KOHCTPYKTUBHbLIX 3NIEMEHTOB CBapHbIX LLUBOB.

- B komangax O6o3HayeHue ceapHo20 wea n KoHcmpyKkmueHble 3sieMeHmbl
ceapHbIx weoe [obaBneH unbTp TMNa Wea, No3BONAIWNA PUNbLTPOBaTL TUMLI
WwBoB Kak npoyne (Mp). 3To HeoOXoaUMO AN CTaHAAPTOB, B KOTOPLIX TUM LUBA He
COOTBETCTBYET nepeon 6ykee 0603Ha4veHus wea (C, Y, T, H). Hanpumep, 0603Ha4veHns
wea MoryT 6bITb cnegytowmmm: «L», «K» n 1.0.

- WcnpaBneHbl HaaeHHbIE OLUNOKN.

Koneepmop ECAD — KOMIIAC

- [JobGaeneHa BO3MOXHOCTb BblibOpa TPEXMepPHbIX MOAENEN KOMMIOHEHTOB 13
MOJIMHOM:MDM. B npouecce obpatuerus k NOJIMHOM:MDM Heobxoanmo oavH pas
BBECTU UMS XpaHuMLLa, KOTopoe 3aTeM 3arnoOMMHAETCH.

- WcnpaBneHbl HeKOTopble OWNOKK, BbISIBIIEHHbIE B MPOLIECCe 3KCNyaTaumm.
- [Jopa6boTtaHa CnpaBo4Has cuctema.
O6opydoeaHue: Kabenu u xxaymsol

— B okHe lMo3uyuoHHbIe 0603HaYeHuUss. KoHmakmei u yernu nosiBunacb BO3MOXHOCTb
OTUNLTPOBATL BBEAEHHbIE 3aMMCK NO 3Ha4YeHusM HammeHoBaHus unm O6o3HaveHns
KOMMOHEHTOB.

- B 3TOM Xe OkHe nosiBUnach BO3MOXHOCTb BbICTPOro noncka B CrMcke KOMMOHEeHTa no
ero bLO (Mo3uunoHHoMy 0603HaYeHMIO).

- [pn nmnopte obmeHHoro XML-ghanna nua cuctem npoektnposanHms KOMIMAC-3nekTpuk
n CAINP MAKC nosiBunacb BO3MOXHOCTbL BblOOpa Anst UMNopTa OTAENbHbIX
coeavHeHn n3 nx obero cnucka. 3ta PyHKUUSA NO3BOMSET, HaNnpUmep,
UMMOPTUPOBATL B OTKPbLITYIO COOPKY TOMNBKO T€ COEAUHEHUS, KOTOPbIE €CTb B 3TON
cbopke, a He NOSHbIV CMIUCOK COEQUHEHMIA BCErO 3NEKTPUYECKOro NpoeKTa.

- [pu nmnopte obmeHHoro XML-canna na cuctem npoektuposaHna KOMIMAC-3nekTpuk
n CAINP MAKC nosiBunacb BO3MOXXHOCTb B MIHTEPAKTUBHOM pPEXMME CO34aBaThb B
rofIOBHOM M3genunn nogcbopkm XryToB ¢ 3agaHuem nx O6osHayveHusa n HanveHosaHus.
OT0 BO3MOXHO B TeX cny4yasx, korga B obmeHHom XML-channe nveetca nHdopmaums
00 atux xrytax (nx bLJO, O6o3HaveHne n HanmeHoBaHKe), a Takke 0 pacnpeneneHmm
COEMHEHNI MO XryTam.

- B okHe Tabnuuya coeduHeHul NosiBUNacb BO3MOXHOCTb ounbTpaLmm no
HanmeHoBaHuo npoBoga/kabensi.

— B 3TOM € OKkHe nosiBunacb BO3MOXHOCTb ObICTPOro Nomcka agpecoB coeamMHEHNn No
BLIO komnoHeHTOB 1 No BLLO xrytos/kabenen.

— [losiBunacb BO3MOXHOCTb MOOENMPOBAHUS YCNOBHbLIX NPOBOAHUKOB NpU OTCYTCTBUN
MapoK npoBoaoB/kabenen B coeanHeHuax. B page crnyyaeB CXEeMOTEXHUK HE MOXET
Cpasy — Ha aTane co3faHus CXeMbl 3NeKTPNUYECKOM NpuHUMnmManbHon — 3agaThb
KOHKpEeTHbIe TUMNbl NPOBOAOB K Kabenen ana coeanHeHni. PaHee npunoxeHue He
co3faBano mogenb Xryta/kabens B OTCYyTCTBME Ha3HAYEeHHbIX NPOBOLAHUKOB, HO
TPacCUpPOBLLMKAM HY)XHa Takasi MOAENb, MYyCTb AaXe YCIOBHas, YToObl onpeaenntb
Tpacchbl NPOXOXAeHUs ByayLLUNX XKryTOB. Tenepb NPUNOXeHne MOXeT co3aaTtb
YCIOBHYO MOAerb, A5 Yero B HACTPONKE MOXHO 3a4aTh YCIOBHbIE AnaMeTpbI
NPOBOAOB U X LBET. YCIMOBHbIN uaMeTp NpoBoAa M ero LBeT OyayT eavHbl AN BCex
NPOBOAHMKOB, Y KOTOPLIX HE 3afaH pearnbHbli NpoBog. B ganbHenwem — nocrne
3aJaHus pearnbHbIX NPOBOAHMKOB — HEOOX0aNMO OyaeT 3aHOBO BbINOMHUTE KOMaHAYy
Co30amb modernb x2yma/kabensi.

- WcnpaBneHbl HEKOTOpbIE OLWMOKN, BbISABIEHHbIE B NpOLIECCe JKCNyaTaumm.

- [JopaboTtaHa CnpaBo4Has cuctema.
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Banbi u mexaHu4yeckue nepedaqu

- PeanusoBaHa BO3MOXHOCTbL NocTpoeHus 3D-mogenu getann nyteM aBToMaTuyeckom
reHepauuu no 2D-mogenu, coxpaHaemon B dpanne aton 3D-moaenu. Mopsaaok
noctpoeHus 2D-mogeny — Takom e, Kak npu paboTe ¢ NpuUnoXXeHMem B rpadonyecKknx
AokymeHTtax cuctemol KOMIAC-3D (yepTexe nnu doparmeHTe).

- PeanusoBaHbl pacyeTbl 1 MOCTPOEHME 3BE304EK LIENMHOM Nepedaym ¢ 3ybyaTon
Lenbto.

- [pwn npoekTnpoBaHnn YepBAYHbLIX bpe3 And UNIMHAPMYECKMX 3yBUaThiX KONec u
9BOJSIbBEHTHbIX LUNMLEB MO 3anpocam nonb3oBaTtenen gobaBneHo NOCTpoeHne
npocuns 3yba B 0CEBOM CEYEHUM C OOMONHUTENBHOW Tabnnuen napameTpoB.

— [lpu noCTpoeHMn MeCT AN YCTaHOBKWN KPYIiON LUULEBOW ramkm 1 CTOMOPHOM
MHoronianyaTown warnbbl fobaBneHa BO3MOXHOCTL BblOOpa BapmMaHTa NPoOTOYKM NMoA
BbIxoA pe3bbbl no FTOCT 10549-80.

- [opaboTaHo NoCTpoeHMe LINOHOYHOro Na3a Ha BHELUHEN KOHUYECKOW CTYNEeHuU.

- [Ong umnnHapu4ecknx WecTepeH ¢ YacoBbIM NPodUIEM Mo 3anpocam norib3oBaTtenemn
peanunsoBaH pacyeT npoduns 3ybbeB YepBAYHOW bpesbl, NpegHa3HayYeHHoN AN
N3roTOBNEHNS LWECTEPEH, a Takke AobaBneHa BO3MOXHOCTb MOCTPOEHUS
AOMOMHUTENBHOIo B1aa ¢ npodunem 3ybbeB 3ToM pesbl.

- [Ona umnnHapuyecknx WwecTepeH ¢ YacoBbIM Npodunem B Tabnuuy napameTpoB
nobGaBrneH BbIBOA KO (PULIMEHTOB Npoduns B criydae nx HectaHaapTHbIX 3HAYEHUN.

- [Ans 3BONbBEHTHbIX LWNMLEB Npy BbibOpe agnameTpa N3MepuUTENbHOro ponvka
peann3oBaHa BO3MOXHOCTb A00aBneHns HecTaH4apPTHbIX pa3MepoB POSMKOB.

- BbInonHeHbl 4opaboTkK, Kacarowmecs NOCTPOEHUSA 1 pacyeTa A0MyCKOB 9BOSIbBEHTHbIX
wnuuee no ctaHgapTy ANSI B92.1-1996.

— [lopaboTaH pacyeT KOHUYECKOM nepedayn ¢ KpyroBbiMu 3ybbsmu. Mpu pacyeTte no
BHELLIHEMY OKPY>XHOMY MOZAYM0 peann3oBaH Noabop-pacyeT MCXOLHbIX AaHHbIX Nog
3aflaHHbIN pa3Bof pesLoB.

O6opydoeaHue: MemasnnoKoHCmMpyKyuu

MepepaboTtaH nHTepdenc Bbibopa npocduna matepunana uns MNpunoxeHns MaTtepmansl n
CopTtameHTbl. Bce coptameHTbl MaTepuana, KoTopbiMM MOXHO NOCTPOUTb
METanMOKOHCTPYKLUUK, CrpynnMpOBaHbl B 04HOM OkHe. Ctan 6onee ygobHbIM BbIGop
TMnopasmepa matepuana. Cnmcok maTepmanos, C KOTOpbIMK paboTaeT Nnonb3oBaTenb,
HacTpavBaeTcs.

O6opydoeaHue: KabenbHble KaHanbl

MosiBunacbk BO3MOXHOCTb OBHOBUTL HACTPOMKKN A1 y>Ke CO34aHHbIX KabenbHbIX KaHamnoB.
OBHOBMATL HACTPOMKN MOXHO KaK BCEX BXOAALLMX B COOPKY KaberbHbIX KaHanos
OOHOBPEMEHHO, TaK 1 BblOPaHHBbIX.

O6opydoeaHue: Tpyb6onpoeodni

- TlosBunacb BO3MOXHOCTb OOHOBUTb HACTPOWKM NS YXXe CO3AaHHbIX TpybonpoBoaoB.
OGHOBNATL HACTPOMKN MOXHO Kak BCEX BXOAALMX B cOOpKy TpybonpoBoaoB
OOHOBPEMEHHO, TaK 1 BblOpaHHbIX.

- [lepepaboTtaH nHTepdenc Beibopa aK3emnnsipa coptaMmeHTa Tpybbl 1 3NeMeHTOB
Tpybonposoaa u3 MNMpunoxeHun Matepuansl u CoptameHTbl, CTaHaapTHble N3genns
ana KOMIMAC. Cran 6onee yao6HbiM BbiGop Tunopasmepa Tpyobl. Buabl anemeHToB
TpybonpoBoaa, ¢ KOTopbiMM paboTaeT nonb3oBaTenb, CrPYNNUPOBaHbI B O4HOM OKHE.
Cnmncok JOCTYNHbIX A4S NPUMMEHEHUS 3rIeMeHTOB HacTpanBaeTcs.

O6opydoeaHue: CucmemMbl eeHMuUnssyUU

MosiBUnack BO3MOXHOCTb OGHOBUTL HACTPOWKM A1 YK€ CO3[4aHHbIX CUCTEM BEHTUMSALMN.
O6HOBNATL HACTPOMKN MOXHO KaK BCEX BXOASLLUMX B COOPKY CUCTEM BEHTUMSALMM
OOHOBPEMEHHO, TakK U BblOPaHHbIX.
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10. O6opydoeaHue: Pazeepmku
[o6aBneHbl HOBbIE 9NTIEMEHTbI:
- naTpyboK KOHMU4eckuii — Tun 6,
- TPOWHUK — Tun 1,
—  TPOWHUK — TWN 2,
—  TPOWHUK — TuN 3,
- oTtBoa — TUn 4.
11. MexaHuka: lpy>XuHbi
[obGaeneHbl HOBLIE 3auenbl ANt NPYXUHbI PAaCTSXKEHNUS.

Omnu4us eepcuu 22 om eepcuu 21

Obuiee

1. HauuHag c Bepcum 22, cuctema KOMIMAC-3D n ee npunoxeHus 3awimaioTcs ot
HeCaHKLMOHNPOBAHHOIo AOCTyMa ¢ nomMoLbto TexHonornn Guardant (paHee ang 3awuThbl
ncnonb3oBanuck TexHonornn Sentinel HASP).

2. HoBble BO3MOXHOCTU Npu paboTe CO CNUCKOM HeaBHO OTKPbIBABLUMXCH AOKYMEHTOB:

- yganeHue oTAenbHOro JOKYMeHTa M3 crnncka — npomussoautcs Ha CTtapToBOM
CTpaHu1Le KHoMKow X crnpaBa OT Ha3BaHWs JOKYMEHTa UM KoMaHaow Yoasaumsb u3
Heda8HUX N3 KOHTEKCTHOIO MEHIO OKYMEHTA;

- MofHas o4ncTKa crnmcka — Npou3BoAUTCA KoMaHaon OYucmumse cnucoK HedasHuUX
N3 KOHTEKCTHOrO MEHI0 OKyMeHTa Ha CTapToBOW CTpaHULE Unu U3 MeHo dalnn —
HedaeHue.

3. YcoBeplleHCTBOBaH gnanor Bcmaeka MamemMamu4ecKko20 ebipaxkeHusi. [JoGaBneHsbl
crneayoLme BO3MOXHOCTH:
— COXpaHeHue NocnegHMUX NCNosib30BaHHbIX OYHKLMIA, 3aKOHOB, KOHCTaHT, NEPEMEHHbIX
Ansa 6bICTPON BCTaBKN B HOBbIE BblpaXXeHWUS,

- MOWCK CPEeaM 3NIEMEHTOB, AOCTYMHbIX AN BCTABKUN B BblpaXKeHUsl,

- oTobOpaXeHne UMEILLIMXCS B TEKYLLEM AOKYMEHTE NepeMeHHbIX Anst ux Bblbopa u
BCTaBKM B BblpaXeHue (paHee AOCTYM K CMUCKY NepeMEHHbIX JOKyMeHTa
OCYLLECTBIISANCSA Yepe3 KOMaHAy KOHTEKCTHOTO MEHHO),

- Javanor nepevMeHoBaH B BbipaxeHue.

4. Tloackaska, NosiBNSAOLLANCA NpyM HaBeAeHUM Kypcopa Ha koMaHay, Tenepb, NOMUMO
Ha3BaHWsi KOMaHbl, COAEPXUT KOMOMHALMIO KNaBuLW A4S ee Bbi3oBa (ecnu aTa
koMOuHaumsa 3agaHa).

5. CnpaBoyHasa cuctema KOMIAC-3D pasmelryeHa B ceTu MIHTepHET n MOXET ObiTb Bbl3BaHa
oTTyAa npu obpalleHnn Kk Hen Bo BpeMst paboTel ¢ KOMITAC-3D. [1na aToro B MeHIO
Cnpaeka pnornxeH OblTb OTMeYeH NyHKT Mcnonb3oeamb OHIlaliH-Cripaeky.

Ecnu gaHHbIi NYHKT He OTMEeYeH, TO UCMONb3YyeTcs fokanbHas Bepcus cnpasku. ®ainsl,
HeobOxoanmble Ans ee paboTbl, NPUCYTCTBYIOT Ha KOMMNbIOTEPE, ECNN NPU YCTAHOBKE
KOMIAC-3D 6bina BkntoyeHa yctaHoBka CnpaBovyHON CUCTEMBI.

6. Crana goctynHa npoBepka Hannums obHoeneHmin KOMIMAC-3D ¢ nomoLublo koMaHabl
Cnpaeka — lMpocmMomp cnucka o6HoesieHull... [Ins oTobpaxeHus cnucka Heobxoanmo,
4YTOObI Ha KOMMbIOTEPE ObiN yCTaHOBMNEH nNporpamMmmMHbii nakeT Cepaucbl ACKOH.

7. WcknoveHa BO3MOXHOCTb coxpaHeHus mogenen B popmat Bepcumn KOMIMAC 5.11 R0O3.
310 06YCMOBNEHO CYLECTBEHHBIMN OFPaHNYEHMUSIMI Ha 3aMNCb TPEXMEPHbLIX OO BEKTOB B
dopmaTt npeabiaywmnx sepcmii KOMIMAC-3D n3-3a 3HauuTeNbHbIX UBMEHEHUI BHYTPEHHEN
CTPYKTYpPbl 3TUX OOBEKTOB M anropuTMOB MX CO34aHMS.

CoxpaHeHue rpacdunyecknx gokymeHTtoB B popmat KOMIAC 5.11 RO3 no-npexHemy
AOCTYIHO.
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TpexmepHoe modenuposaHue

1.

Hob6asneHa HoBas komaHaa — lMpodneHue kpueol. [poaneHne BO3MOXHO B O4HY WUIK B
o6e CTOpPOHbI; AnMHA MOXeT ObITb 3aA4aHa Kak OTAeNbHO ANs HOBbIX Y4aCTKOB, Tak U ANg
BCEWN KpMBOM BMECTE C HUMW; AN QYT OKPY>XKHOCTEN M 3MNIMMNCOB BO3MOXHO 3aMblKaHue.
HocTynHbl cnegytowme cnocobbl NpoanieHns:

— TOW Xe KpuBoW,

— 0 KacaTesbHON,

—  Oyrom OKpyXXHOCTH.

KpuByto, npuHaanexatyyto noBepxHOCTU (Hanpumep, crsaiH Ha NOBEPXHOCTM), MOXHO
NpoAnUTb Tak, YTOObI NPoASIEHNE NPUHAANEXANO0 TON Ke NOBEPXHOCTHU.

MosiBunack HoBasi KomaHAa YKIOH OoT 6a3oBon nuHUN. OHa 3aMeHSIET rpaHb, CMEXHYHO C
BbiOpaHHOM 6a30BOM NMHMEN, Y4ACTKOM NMIMHENYATON NOBEPXHOCTU, MOCTPOEHHOWN
ABWXEHNEM NPSAMON 3aaHHOro HanpaeneHus Baonb 6azoBon nuHUK. OcTanbHbIe rPaHu
Tena/noBepXHOCTU NepecTpanBatoTCcs Tak, YTOObl «4OTArMBaTbCA» 4O 3aMEHEHHOM rpaHu.

MosiBunuck HoBble kKOMaHabl CBepHyTasa KpuBasi 1 PasBepHyTas kpuBasa. CBopaunsaHue
KPMBOM — 3TO NEPEHOC (C COXpaHEHMEM AfIMHbI U KOHUrypaLmm) BolOpaHHOM MI0CKOM
KPMBOM Ha LMINHOPUYECKYIO UM KOHWUYECKYHO MOBEPXHOCThL, a passBopavymMBaHne —
o6paTHbIn npouecc. KomaHaa CBepHyTasa KpuBas NO3BOMSET pellaTb 3a4ayum HaHeceHus
Ha rpaHb MOAenu TPaeKTopuKn ABWKEHNUS MHCTPYMEHTA, U KOHTypa nasa, unm
Hagnucu/norotuna. KomaHga Pa3BepHyTas KpMBas NO3BOMSET Nonyvyatb pa3BepTKu
KpMBbIX, B TOM Yucne pebep rpaHu, Ha NnockocTb. Pa3sepTky pebep rpaHn MOXHO
MCNonb30BaThb, HAaNpPUMep, A4S yTOYHEHUS PacnosiOKEeHN KPUBOKW, KOTOpas B
AanbHenwem 6yaeT cBepHyTa Ha 3Ty rpaHb.

[obaeneHa HoBasi koMaHAa BblaeneHus o6bekToB B cObopke — Bbi6op 6nuxaliwez0.
[Mo3BONSIET BbIOENUTL KOMMOHEHTbI, PACMONOXEHHbIE MOBN3OCTM OT YXKEe YKa3aHHOrO.
Mownck Gnmkainx KOMMNOHEHTOB MOXKET BhINONHATLCHA TPEMS cnocobamu:

— [Ilo conpspkeHUrO — BbIOENAKTCSA KOMMOHEHTLI, CBA3aHHbIE APYr C APYromM
conpspkeHnsiMn. «[1rnvMHa Lenoyek» conpsKeHUn onpenenseTcsi ypoBHEM BIM30CTU: Ha
ypoBHe 1 BblAENSIOTCA KOMMNOHEHThI, HEMOCPEACTBEHHO COMNPSXEHHbIE C YKa3aHHbIM,
Ha YPOBHE 2 — KOMMOHEHTbI, CONPSKEHHbIE C KOMMNOHEHTaMU, BblAENEeHHbIMU Ha
ypoBHe 1, 1 Tak nanee.

- [lo 2abapumy — BbIAENATCA KOMMOHEHTbI, KOTOPbIE NONagatT B rabapuTHbIN
napannenenunes yka3zaHHoro KOMMoOHeHTa, OTMacWTabnpoBaHHbIN C HEKOTOPbIM
aBToOMaTUYeCKn onpegensemMbiM koadhduumneHTom. OTHOCUTENBHAsS BENMYMHA
KoahdhuumeHTa onpenenseTcs yposHem 6nm3ocTu: yem bonblue ypoBeHb, TeM 6onbLue
KoadpduumeHT. MNonb3oBaTenb MOXeT BblOpaTh, ABNAETCH N rabapuT CEKYLLMM UMK
OXBaTbIBAOLLMM.

- Tlo paccmossHUKO — BblOENATCA KOMMOHEHTbI, paCCTOAHNE OO KOTOPbIX OT
YKa3aHHOro KOMNnoHeHTa He npeBblllaeT 3a4aHHOoro.

[ob6aeneHa HoBasi kOMaH4a co3f4aHus TOYkM — Touvka mexay BepluMHamu. o
YMOMYaHMIO TOYKa CTPOUTCS Ha OTpe3ke NpsiMon, CoeauHSALWEM ABe 3alaHHble BEPLUNHBGI.
Bo3MOXHO Takke ykasaHue npoxoasilien Yepes BEPLUMHbBI KPUBOW ANSA pa3MeLLeHNst TOUKK
Ha y4acTKe KpUBOW MeXay BepLUMHaMW.

Hob6aeneHa HoBasi koMaHaa O6bekTbl nepecevyeHnsA. Komanga gocTynHa npu paboTe B
3CKM3€e M CMYXUT AN CO34aHNS B HEM TOYEK U NIMHUIN NEPECEYEHMS Ero NIIOCKOCTU C
yKka3aHHbIMM 06bekTamun Mogenu. Nonyyaemble TOUKU U NIMHUM COXPAHSIIOT
accoumaTuBHYO CBSI3b C OObekTamMmn Mogenu n NnepecTpanBarTcst NOCHe UX U3MEHEHUSI
UM NepeMeLLLEHNS NITOCKOCTN 3CKN3a.

lMosiBUNack BO3MOXHOCTb CO3[aHNSA B MOAENY BapyaHTOB ee reoMeTpu4ecKoro
npeacTasneHns. BapmaHt reomeTpuyeckoro npeactaBrneHnss — 370 accoumaTMBHas Konms
MoZenu, oTNNYarLWascs OT Hee reoMeTpuen U/mnu oNTUYECKUMN CBONCTBaMM.
Kcnonb3oBaHve BapMaHTOB NO3BONSAET, HanpuMmep, NpeacTaBuTb COOPOYHYI0 MOAenb B
pasnuyHbIX paboynx COCTOSHUAX (C NOABUXHBIMU KOMNOHEHTaMU, HAXOAALWUMUCS B
KpanHUX NonoXeHusx, 1 T.Mn.) unu 6e3 HeKoTopbIX KOPMYCHbIX AeTanen — Ans ob63opa
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10.

11.

12.

13.

ycTponcTtea nsgenus. lMNpu pabote ¢ getanbio ata PYHKUMOHANbHOCTb AaeT BO3MOXHOCTb
XpaHUTb B OAHOM (paine pasHble COCTOSHUSA AeTanu: UCXOAHOE N OTANYHOE OT Hero
COCTOsiHME B cOCTaBe COOPOYHON eanHWLbI; AeTanb U3 IMCTOBOro Matepuana MoxeT
MMeTb BapuaHTbl C COTHYTbIMU U Pa3orHyTbiMK crubamu 1 T. M.

Pa6oTa ¢ BapnaHtamm Mmogenu B LLlefioM aHanornyHa paborte ¢ 3aBUCUMbIMU
ncnonHeHmammn. OCHOBHbIM OTNIMYMEM BapuaHTa OT 3aBMCMMOIO UCMOMHEHUS SIBNSETCA TO,
4yTO 3Ha4eHus ceoncTB ObosHaveHUe n HaumeHogaHUe y BapuaHTa BCeraa Takume xe, Kak y
ncxogHon mogenun. brnarogaps aTomy BapyMaHTbl O4HOIO M TOMO Xe KOMMOHEHTa B cOopke
CUMTalOTCS OAMHAKOBbIMU BCTaBKaMu, T.€. B cneundmkaumm aton cbopkn otobpaxatoTcs
O[HOWN CTPOKOW C yKa3aHMEM Konn4yecTsa.

Mpw noctpoeHnn MoeepxHocmu Mo cemu Kpuebix NosiBUNacb BO3MOXHOCTb YNpaBnsThb
aBTOMaTUYECKUM pacrpeaeneHnemM CoeMHsIeMbIX TOYEK MO KPUBLIM CETU:

- Mo napamMeTpy HanpaensoLWmUx — ByayT coeaAnHEHbI TOYKM, PacnoNoXeHHbIe Ha
KPUBbIX C paBHbLIM LLAroM Mo napameTpy 3TUX KpUBbIX,

- 1O ANVHE HanpaensoLmMX — OyayT coeanHEHbl TOYKU, PacnorIOXKEHHbIE Ha KPUBbLIX C
paBHbIM LLIArom no AfiMHe 3TUX KPUBbIX.

[lopaGoTaHa KoMaHAa U3MepeHusi pacctosiHus U yrna. [lo6aBneHbl criegytoLme

BO3MOXXHOCTU:

- yKasaHue HanpaBneHusi U3MepeHunsi, NP1 3TOM AOCTYrMHbI Ba BapnaHTa U3MepeHUs:

- [lMpoekyus — onpenenseTcs AnvHa NPOeKLUMN PacCTOSHMUSA MexXay BblopaHHbIMM
o6bekTaMu Ha ykasaHHOe HanpaerieHue;

- 3a3op — onpegenseTcs MMHMMarbHOE pPacCcTosiHME MeXAay NpoeKkunsaMu
BbIOpaHHbIX 0OBHLEKTOB Ha YKa3aHHOE HanpasrieHue;

-  WN3MEepEeHNe pacCTOAHUS OT LIEHTPa yKa3aHHOW OKPYXXHOCTW/Qyrm — Ans 9Toro AoSkHa
ObITb OTKMOYeHa onums KpaTko.

B komaHay Cnnatin no moyvkam [oOaBneHbl cnegyowme BO3MOXHOCTU:

- YnpaeneHue nopsgkomMm Kpmeon. MakcumanesHoe 3HayeHune nopsgka — 10.

- CrnaxuBaHvue — JOCTxKeHne bonee NNaBHOro U3MEHEHNS KPUBU3HbI CNanHa 3a cyeT
€ro OTKINIOHEHMs1 OT yKa3aHHbIX ToYek. MakcumanbHO AonycTMMas BenmymMHa OTKITOHEHUS
onpepensetcs napametTpom TOYHOCTb crnaxuBaHus. [pn HeobxoamMmocTu B
BbIOpaHHbIX BEPLUMHAX MOXHO 3aKpenuTb No3uumio, T.e. noTpeboBaTh, YTOObI
CrNaXKeHHbIN CcrfanH He OTKNOHANCA OT 9TUX BepLUMH. B 3akpenneHHoOn BepLunHe
OONONHUTENBbHO MOXHO 3aKpenuTb HanpaBrieHne KacaTenbHOro BEKTOpA.

3ameyaHue. Bo3amoXHOCTb crnaxkuBaHnsa gobaeneHa Takke B komaHgy MemacnnalH;
3aKpenseHne B Herl JOCTYMNHO TOMbKO A5 MO3ULUMNA.
HopaboTaHa komaHOa YceueHue noBepxHOcTU. [lobaBneHbl crneayrowme BO3MOXHOCTU:

- 00paboTka 3a 0QUH BbI30B KOMaHAbl HECKOIbKMX Terl, MOBEPXHOCTEN, rpaHel pasHbIX
06BbEKTOB (paHee MOXXHO ObINo yceyb TONbKO O4HO TENo/MOBEPXHOCTL UM Habop
rpaHen ogHoro ob6bLekTa),

- ONuUUWOHarbHOe yaaneHue cekyliero obbekta ns Mmoaenu.

YnydweHa gnarHocTuka ackumaa:

- BsegeHa uBeToBas MHAMKaLMS cnegylowmx 06HLEKTOB:

— MHAOPMALIMOHHLIX N N30bITOYHbIX PAa3MEPOB — CEPLIN U OPaHXEBbLIN LBET
COOTBETCTBEHHO,

— reoMeTpuyecknx 06 bEKTOB, HE UMEIOLLMX HU OOHOWN CTeNeHn cBoOOAbl — TEMHO-
3eneHbI M OUoNeToBLIN LBET (3aBUCUT OT TEKyLLEN TeMbl — CBeTnasa unm
TemHasn, MOXeT Takke OblTb HACTPOEH NONb30BaTENEM),

— 06BbEKTOB M OrpaHUyeHUI, NOTEPSBLUMX CBA3b — KPacCHbIN LBET.

- B npouecce pegaktMpoBaHusa 3CKM3a COCTOSIHWE ero onpeaeneHHocTn otobpaxaeTcs
Ha 3Ha4yKe pexuma 3CKM3a B BUae CMMBoONa «-», «+» unu «!». PaHee COCTOsIHNE 3CKM3a
oTobpaxanock B [lepeBe Moaenu nocne 3aBepLUeHns pefakTUpoBaHNs 3TOro aCKM3a.

B cBsA3K ¢ TeM, YTO KpacHbIN LBeT Tenepb NPUMEHSETCS ANS BblAeNeHns B 3CKu3e

0OGBHEKTOB M OrpaHNYEHN, NOTEPSIBLUMX CBSA3b, MIBMEHEH YMOMYaTENbHbIN LIBET NOACBETKN
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14.

15.

16.

17.

18.

19.

0ObEKTOB, YKa3blBaeMblX BO BpeEMA BbINOJTHEHUA onepaunn. Tenepb 3TN OOBbEKTLI
nogcsevnBaloTCA 6VIpI'O3OBbIM LBETOM (paHee — KpaCHbIM).

Ecnu B komaHae Limamnoeka mesiom co3faeTcs BbipyOka, TO Nofib3oBaTesls MOXET
BbIOpaThb, AOMKHA M KPOMKa MOJyYaroLWEerocs Npy 3ToM 0TBEPCTUS ObiTh NEpPreHanKynsipHa
MOBEPXHOCTM NIUCTa UMK NOBTOPATb (HOPMY YKa3aHHOW A5t BbIpYOKu rpaHm.

Ecnn B geTtanb BCTaBrneHa 3aroToBKa 1 A51s Hee BKMOYeH yyeT B crneundumkalmm, To
Hanuymne 3aroTOBKW aBTOMATUYECKN OTpaxaeTcs:

— B accouMaTMBHOM YepTexe 3TON geTanu,

- B cneundukaumm coopku, cogepxallen aTy getanb.

TeKCTbl yKazaHui Ha 3aroTOBKY COOTBETCTBYIOT CTaHOAPTY.

KoHTekcTHasa cBsA3b — CBA3b Mexay COOpKON U ee KOMNOHEHTOM, BO3HMKatOLLas, eCriv npwm
peLaKTMPOBAHNM KOMMOHEHTA B KOHTEKCTE COOPKU NCMONb30Barcst ee 00bEKT, — Tenepb
oTobOpaxaeTcs Kak anemMeHT [lepeBa mogenu. STOT aNeMeHT NnpuHagnexmnt coopke un gaet
BO3MOXXHOCTb yNpaBnaTb 0GHOBNEHMEM onepaumu, B pesynbtaTe KOTopon obpasoBanach
CBSI3b:

- W3meHeHune nonoxeHns KoHmexkcmHol cesi3u B [lepeBe OTHOCUTENBHO APYruX
cOOpPOYHbIX Onepaunii No3BonsieT BbIbpaTh, B KAKOWN MOMEHT Npu NepecTpoeHnn cbopku
06HOBUTCS CBSI3b. PaHee 0OHOBNEHME KOHTEKCTHBLIX CBSA3EN BbIMOSHANOCH B KOHLE
nepecTpoeHnsi U MO3TOMY Y4UTbIBaNo Bce C60pOoYHbIE onepaumm.

- YpaneHue unu nckniodeHne KoHmekcmmHoUl ¢es3u U3 pacyeTa oTkniodaeT obHoBMNeHMe,
T.e. onepaums UKCMpyeTca B TEKYLLEM BUE U NepecTaeT 3aBUCETb OT USMEHEHUI
cbopkn.

3ameyaHue. I'IpV| YTEHUN c6op0|<, NOCTPOEHHbIX B nNpeablayuwnx Bepcudx, B HUX
aBTOMaTUYeCcKM co3gatoTcs anemMeHTol KoHmekcmHas cesidb (B clriy4yae Hanun4una CBHSGVI).

HopaboTaHo [epeBo mogenu. [lobaBneHbl cneayoLme BO3MOXHOCTH:

- CopTnpoBKa KOMNOHEHTOB U Ten. BapnaHTbl COPTUPOBKK: B NOPSAKE
pobaeneHus/co3gaHnst Unm No Bo3pactaHmio/yobiBaHMIO B andaBUTHO-LUMGPOBOM
nopsigke No cTpokam, oTobpaxkaeMbiM B [lepeBe kak uMeHa OO bEKTOB.

- [lepemelueHune B [lepeBe He OQHOrO, a HECKOSMbKMX BblgeneHHbIX 06bEKTOB (onepauumi
UM KOMMOHEHTOB); MPU 3TOM PSAAOM C KYpCOpPOM OTOOpaXaeTcs KOnm4ecTso
nepemMeLlaemMbIX OGbEKTOB.

- [lpocMOTp 1 peaakTMpoBaHNE NEPEMEHHbIX BblAENEHHOro 06bEKTa B HMXKHEN YacTu
Hepesa.

— Hactpowka oTobpaxeHusi kopHeBoro anemeHTta [epesa mogenun. OHa onpegenser,
AaHHblE O KONMMYEeCTBE Kakmx OOBEKTOB MOLENN U B KAKOM nopsake OyayT
NnoKasblBaTbCsl B KOPHEBOM arieMeHTe. Bo3amoxHO oTobpaxeHne nHgpopmaumm o:

- Tenax,

cbopoYHLIX eanHMLax,

aetansix,

WCMNONHEHWSX,

— BapuaHTax.
PaHee B getansx Bcerga otobpaxanochb KOnmM4ecTBo Ten, a B cbopkax — KonmyecTsa
Ten, cOopoYHbIX eAuHUL, aeTanen.

[opaboTaHo conpsikeHne Mopa yrnom: npu ero HanoXeHUn MOXHO 3aaTb He TOSbKO

KOHKpeTHOe 3HaveHune yrna mexagy obbektamu, HO U AnanasoH, B KOTOPOM 3TO 3HaYeHue

MOXET HaxoanuTbCs.

Ecnu HanpaBneHuns ocen nokanbHOM CUCTEMbI KOOPAMHAT 3agatoTca nyTemM Bbibopa

006BEKTOB, TO MOXHO YKa3aTb, Kakasa u3 ocen 6yaet BeayLuen. ATo nos3sondet 6onee rmbko

ynpaensaTtb ocamu JICK B crniyyae, korga 3agaHHble Ans HUX HanpaBneHust He

nepneHanKynsapHbl apyr opyry. PaHee Beaylias ocb onpegensanacb MCXo4a U3 nopsgka mx

yKa3saHus.

3ameyaHue. Bbibop BegyLLen ocu JOCTYNEH Takke B APYrnx npoueccax, npeanonararoLmx
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20.

21.

22.

23.

24.

3aaHne cUCTeMbl KoopaMHAT: N3MEHEHME NOMOXKEHMS Tena/NMoBEPXHOCTU U pa3MeLLeHne
KOMMOHEHTa B cOOpKe.

Mpu BbloeneHnn B [lepeBe mogenu onepaunn YkrnoH nnu lNepemecmume epaHu B
rpacmnyeckor obnacTtu Tenepb BbIAENSATCSA rpaHn, MoaAMdULMPOBaHHbIE 3TOW onepaumen.
[1BOMHON LLENYOK MbILUX HA MOANMPULMPOBAHHOW rpaHu 3anyckaeT pedakTupoBaHue
COOTBETCTBYIOLEN onepaunn — YkroH unu lNepemecmums epaHu. PaHee aaHHble
onepaumm HMKaK He BblAensanuchb B rpadomyeckon obnacTtu, a ABONHON LLENYOK Ha
MOANULINPOBAHHOW rpaHun 3anyckan pejaktnpoBaHue TOW onepauumu, B pesynbtaTte
KOTOpOW 3Ta rpaHb nosisunach.

KpuBble, siBnisiomMecs pesynbtatom onepauumn (Hanpumep, onepauuns JIUHUS o4epka Nnm
Kpueas nepeceqeHus), oTobpaxatotcs B [lepeBe Mogenun Kak CaMoCTOSATENbHbIE O0BHEKTHI,
NOAYMHEHHbIE COOTBETCTBYIOLLEN onepaunn. bnarogaps aTomy K 060N n3 HUX
NPUMEHUMO CKPbITUE, UCKITIOYEHNE N3 pacyeTa, NepeHoC Ha CIon 1 T.MN. gencTeunsa. PaHee
OTAenbHbIE KPUBbIE B cOCTaBe NOAOOHbLIX onepauunin He NokasbiBanuchb.

HobGaeneHbl criegyrowmne BO3MOXHOCTM paboTbl C NONIMIOHANbHBIM OOBEKTOM:

- [lonyyeHne NMHUKN NepeceYeHnst NONUIroHanbHOro 06bEeKTa C NIOCKOCTLIO UK APYTUM
NoNIMroHarnbHbIM 06BHEKTOM. [fs1 NOCTPOEHUST NMMHUN NpeceveHnst UCNOoNb3yeTcs
komaHaa Kpueasi nepeceveHusi.

- CosgaHue ydyacTka NoBEPXHOCTU — MMOCKON, UMIMHAPUYECKOKW, ChepnyecKkon nnm
KOHMYECKOM — C NOArOHKOW ee nop, BblIOpaHHbIA CErMEHT NOIMIOHaNbHOro 06bEKTA.
Takum obpa3om, NOCTPOMB NOBEPXHOCTU Af1S BCEX CErMEHTOB MOSIMIOHANbHOMo
06beKTa, MOXXHO BOCCO3A4aTb U3 HEro Teno Uinn NoBepxHoCTb. [ocTpoeHue
NOBEPXHOCTEN C NOATOHKOW NOA MOSNIMIroHasnbHbI OO LEKT BbIMOMTHAETCHA C MOMOLLbIO
HOBOW KOMaHabl [To020HKa nosepxHocmu.

B kauyecTBe ceueHust Ans anemMeHTa Unv noBepXHOCTU MO TPAEKTOPUM MOXKHO
MCMosb30BaTh NIOCKYH0 KPMBYHO UINW rpaHb (paHee — TONbKO 3CKU3).

MosiBunacb BO3MOXXHOCTb CO34aHUS CCbINOK HAa 00603Ha4YeHus pe3b6bl.

Fpaghuyeckue OoKymMeHmMbI

1.

[ob6aBneHa HoBasi kOMaHAa BblaeneHus — Bbidesiumb 3aMKHymol 1omaHol. KomaHga
BblaensieT 06beKTbl, MONHOCTLIO NOMaBLUME BHYTPb 3aMKHYTOM TOMaHOW JIMHUN, BEPLUMHDI
KOTOPOW MPON3BONbHO 3aaeT Nonb3oBaTerb.

[ns nosbilweHnsa yaobcTtea paboTbl ¢ komanHaon OepaHu4YeHUss o6bekma B Hee
aobaeneHa cneumanbHas naHenb. OHa aBTOMaTUYECKN BO3HMKAET OKOJIO Kypcopa nocne
yKasaHus obbekTa 1 no3sonsieT — 6e3 obpaweHms K lNaHenn napameTpos nnu
WHCTPYMEHTarbHbIM NaHeNsM — HanoXuTb Ha 3TOT OOBEKT HOBbIE OrpaHNYeHNst NGO
CHATb C HEro OOHO UMM HECKOJTbKO MMEILLUXCS OrPaHUYEHNIA.

lMosiBUNack BO3MOXHOCTb NapameTpusaumnmn KoapduumeHTa KOHNYECKON KpUBOW: eCnun rnpu
ee co3faHuv/pegakTMpoBaHMK Bbin BKITKOYEH NapameTpu4ecknii pexnm, To B JOKyMeHTe
aBTOMaTMYECKM CO34aeTCcs NepemMeHHasi, COOTBETCTBYHOLLAsA KOIPPULMEHTY, a Ha camy
KPMBYIO HaKnaablBaeTcsi orpaHnyeHne QukcuposaHHbIl KoaghguyueHm. JanbHenwas
paboTa BegeTcs 0bbl4HLIM 06pa3oM: NepeMeHHON MOXHO 3aJaBaTh 3HaYeHUe SIBHO UNn C
MOMOLLIbIO BbIpaXXeHWS; MpU pefakTMpoBaHUM KpuBasi nepectpamBaeTcs Tak, YTobbl
3aaHHoe 3Ha4veHne KoaddunLUneHTa COXpaHAnocCh.

MosiBunack BO3MOXHOCTb Bbibopa WwabnoHa npy co3gaHnm accoumaTMBHOMO YepTexa
mozenu. [ins aToro crnyxuT cneyunansHas komaHga — Co3gaartb YepTex no wabnoHxy.
KHonka Bbi3oBa koMaHAbl pa3MelleHa B MIHCTpyMeHTarbHoM 06nacT Ha MecTe KHOMKM
koMmaHabl Co30amb Yepmexx no modesiu (KoTopas co3gaBana Yeptex 6e3 Boldbopa
wabnoHa). KomaHaa Co3damb yepmex no modesnu nepemmeHosaHa B Cozdamsb
4Yepmeix 1 JOCTyNHa B MEHIO YrnipaesieHue.

lMpocTaHoBKa pasmepa OT OoTpeska 40 TOYKU B MapaMeTPUYECKOM pPeXUME K OBYM
napansenbHbIM OTpe3kamM aBToMaTMYeCKU HaknaablBaeT Ha 3TU OTPE3KN orpaHnyeHme
lNapannensHoCcMb.
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O603HavYeHus LeHTpa B accoumaTMBHOM BUAE Tenepb (hOPMUPYIOTCA U ANA OKPYXXHOCTEN,
BO3HMKLUNX B pe3ynbTaTe NpoeuupoBaHnsg MaccuBa — €Cnu nNpu HacTpouke Buaa
cosfaHne 0603HayYeHW LeHTpa BKIIOYEHO, a Co3aHne CEeTOK LEHTPOB OTKIYeHO. PaHee
npy AHHOW HACTPOWMKE OKPY>KHOCTU, NOSTyYEHHbIE MACCUBOM, HE NMENM 0603HaYEeHUN
LeHTpa.

Mpn npocTaHoBKe IMHEMHOIO pasMepa MeXay OKpY>KHOCTAMWU/gyrammn JOCTyneH
AONONHUTENbHbIN cnocob Bbibopa BapnaHTa pasmepa — C NOMOLLbIO KHOMOK nepebopa Ha
MaHenn napameTpoB.

KHonkn nepebopa nosiBnaoTes Takke B KOmaHae Aemopa3mMep, ecriv B Ka4ecTse
006BbEeKTOB yKasaHbl OKPYXXHOCTU/OYTIW.

YcnoBHoe nepece4vyeHne Tenepb MOXeT ObITb CO30aHO Ans npAMbIX N OYroBbIX OCEBbIX
NUHWIA (paHee — TOJMbKO A514 OTPE3KOB, AYyr U UX SKBI/I,EI,VICTaHT).

Paboma co ceolicmeamu u om4yemamu

HopaboTaHa MNaHenb cocTaBa u3nenusi:

- [losBunacb BO3MOXXHOCTb CBA3bIBAHUSA COCTABHOM YacTu ¢ 0603HA4YEeHMEM NO3NLINU,
KOMMOHEHTaM 1 Tenamu.

- [JobGaeneH crneumanbHbIN pexxum oTobpaxeHus MaHenn coctaBa nsgenua — ans
paboTbl CoO COOPKOM, MMEIOLLEN UCMIONHEHUS. DTOT PEXKUM MOXHO BKIIOUUTL, TOSbKO
ecnu B cbopke 6onee 0gHOro ncnosnHeHus. B pexxmme ncnonHeHun Ha MNaHenu coctaBsa
n3genns nokasbiBaloTCcs JaHHbIE O COCTaBHbIX YacTAX BCEX UCMONMHEHUI, a HEe TOJbKO
Tekywero. [Ang nameHeHns OCTYMNHbI CBOMCTBA COCTABHbIX YacTel He3aBUCUMbIX
WCMOJTHEHUN.

- [MlosiBunacb BO3MOXHOCTb BblibOpa CTUMS cneundukaumm, CornacHo KOTOPON AOSMKEH
oTobpaxaTtbcs coctae usgenus. Ot ctunsa cneumdmrkaumm 3aBUCUT Habop pasaenos, B
KOTOpble 00bEANHSAOTCHA COCTaBHbIE YacTy, a Takke NOPSIAOK MX COPTUPOBKM.

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

— [losiBUNacb BO3MOXHOCTb peaakTupoBaHus Ha NaHenu coctaBa usgenus 3aHavyeHum
CBOWCTB, KOTOPble ObINK co3aaHbl U3 NEePEMEHHbIX.

- [obGaBneHo KOHTEKCTHOE MeHIo Ang obnactu paboTtel ¢ AokymeHTamn. OHO
BbI3bIBAETCS HA JOKYMEHTax CrMcKa 1 COaePXUT koMaHabl AobaBneHus/yganeHns
OOKyMEHTa, nepexoda K ero pe4aktMpoBaHuI0, BKIHOYEHNSA/OTKIIOYEHUS NPOCMOoTpa
OOKyMeHTa, a Takke KoMaHabl Nony4yeHust U3 JOKYMeHTa CBOMCTB U chopMara.

Paboma co cneuugukayueli

1.

CTpoka ¢ obLieit 4acTblo HauMeHOBaHMSA ANs rpynnbl CTaHAAPTHLIX U3AENUA UNin
maTepuanos, MPUMEHEHHbIX MO OAHOMY U TOMY e JOKYMEHTY, Tenepb MOXeT ObiTb
cosgaHa B crneuundmkaumMm aBToMaTu4eckn — ¢ NoMoLLbio koMaHabl JJo6asums obujee
HauMeHoeaHue. JTa KomaHaa Takke UCKNoYaeT o6LLY YacTb U3 HAMMEHOBaHWIA
06beKTOB rpynmbl. [Monb3oBaTenb MOXET HACTPOUTbL OTOBPaXKEHNE 3NEMEHTOB,
COCTaBMALLMX TEKCT 06LLIEro HauMeHoBaHWs. YganeHue cTpoku ¢ obwmum
HaMMeHoBaHVeM U3 crneuundmrkaLmm BOCCTaHaBNMBaeT HAaUMEHOBaHMS OGBEKTOB rpynnbl.

MosiBunack BO3MOXHOCTb CO34aHus B cneuudunkaumm cneumanbHbiX 0O beKToB A4S 3anmncu
AaHHbIX 0 3aroToBkax. O6BbEKT-3aroToBKa CBs3aH C TEM 0OBHEKTOM, 3aroTOBKON KOTOPOIro
ABNSAETCS, U BCeraa pacnonaraetca nocrne Hero. MoaToMmy KomaHay co3gaHusi 3aroToBKU
MOXHO BbI3BaTb TOMbKO M3 KOHTEKCTHOrO MEHIO YXXe cyliecTBytowero 6a3oBoro obbwekra (B
nobom pasgene, kpome pasgena [JokymeHmauyus).

PepaktnposaHne ob6bekToB crneumdmrkaumm ¢ 3anoriHEHHOW MO WabrioHy TEKCTOBOM
yacTblo — B pasgenax CmaHdapmHsbie u3denusi n Mamepuansl — ctano 6onee
HarnsiaHbIM 1 yaobHbiM. B pexnme pegaktupoBaHusa Takoro oobekra nons wabnoHa
oToOpaxarTcsa U OOCTYMNHbI ANsS BBOAA HEMOCPEACTBEHHO Ha lMaHenn napameTpoB. PaHee
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N3MEHeHne 3Ha4YeHn B NONsX WabnoHa BbIMNOMNHANOCHL B cneumMansHoOM guanore,
Bbl3blBaBLUEMCSI ABOWHbIM LLIENYKOM Ha obbekTe cneu,md)wkau,wm.

Umnopm u akcnopm

MNMosiBUNack BO3MOXHOCTb umMnopTta mogenen oopmata 3D XML.

lpunoxeHusi
1. O6opydoeaHue: CeapHble coeOUHeHUs

MpunoxeHne CeapHble coeQuUHeHUs1 nepeMMmeHoBaHo B Hepa3beMHbie
COeOUHEHUS.

Ho6aBneHbl crnegyowme BO3MOXHOCTH:
— co3daHune B TPEXMEPHOW MOAENM NPEPLIBUCTLIX LAXMaTHbLIX CBAPHbIX LLIBOB,
- BblpaBHMBAHWE Y4aCTKOB NPEPbLIBUCTbIX CBAPHbIX LWBOB PaBHOMEPHO MO AJIMHE,
— MOCTPOEHNE CBApHbIX LUBOB MO ABYM Habopam rpaHen.

[opaboTaH npouecc NOCTPOEHNSA CBapPHbIX LUBOB:

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

— peanv3oBaHO aBTOMPOAJIEHNE OOHOMMEHHbIX FpaHen Npy Py4YHOM yKasaHun pebpa
NpoaneHust OAHON 13 rpaHen,

— peanu3oBaH pexuM aBTOMPOANEHMS NPU YKka3aHuu rpaHei B cnocobax Mexxady
noeepxHocmsamu v Mexdy Habopamu noeepxHocmeu 6e3 py4yHOro ykasaHus
KPOMOK NPOANEHUs; NPOANeHE OCYLLIECTBIAETCHA NpU BENNYMHE 3a3opa He BGonee
OJIMHbI KaTeTa CBapHOro LBa,

- peanu3oBaH aBTOBLIGOP yMonyaTenbHo 6a30BOM NOCKOCTM ANs pa3MeLLeHus
NMHUIA-BBIHOCOK C 0603HAaYEHUSIMU CBapHbIX LUBOB (BbIGUpaeTcs ogHa 13
nnockocTel abCcontoTHOM CUCTEMBI KOOPAUHAT MOAENN).

Ho6aeneHa komaHaa O6pabomka ceapHbix demadsiel. KomaHaa CTpouT pasgenky no
nmeroLwmmMmcsa B mogenu cbopkm ceapHbliM WwBaM. Pasgenka co3gaetca B geTansx.
KomaHga HaxoguT B cbopke LUBbI, KOTOPblE coaepXaTt MHopmauuio 0 pasgernke, u
JeTanu, cBapMBaemMble 3TUMU LUBaMK, 3aTEM B NOAXOAALLMX AeTansax co3gaeTcs
pasgernka.

No6aeneHa komaHaa Pacyem cymMmapHoU OnuHbI U Macchkl Hamnaae1eHHO20
Mamepuana ceapHbix weoe ¢ Nex. Komanga paGoTtaeT B rpagpuyeckunx JOKYMeHTax:
BbINOMHAET pacyeT CyMMapHON AMUHbI U MacChl HannaBneHHOro Marepuana cBapHbIX
weoB ¢ Nex, a Takke No3BonseT NPOCMOTPETh BCE 3aAaHHbIE NapameTpbl, BNUsOLLNe
Ha 3TOT pacyer.

Hob6aeneHa komaHaa Kneeeoe coeduHeHue. KomaHaa paboTaeT B Mogensx:
Heob6xoaQnMO yKasaTb CKNenBaemMble rpaHn Un KOMMOHEHTbI U 3agaTh Knesawmn
maTepuan u3 npunoxexunsa Mamepuansi u CopmameHmsbi 05151 KOMITAC, nocne yero
OyayT onpefeneHbl KOHTAKTHbIE MoLWaakM (MecTa npuneraHus, No KOTOPbIM
Npou3BOANTCA CKINenBaHWe KOMMNOHEHTOB), NoACYMTaHa NNoLaab CKrenBaHmsa n macca
MaTepuana. 3TW JaHHblE COXPaHATCS B OKYMEHTE Kak CBOMCTBA, UX MOXHO
ncnomnb3oBaTh B OTYETax U nepefasaTth B ApYrne CUCTEMBI.

VcnpaeneHbl HangeHHbIE OLINOKN.

2. KompasFlow, cudpoza3zoduHamuka ons1 KOMIMAC-3D

PeannsoBaH ygo6HbI BbIOOP NpeayCcTaHOBMEHHbIX NAnUTp AN BU3yanuaauum, B TOM
yncne 4nsa niogen ¢ HapyLweHUsIMU LBETOBOMO BOCMPUSTUS.

MosiBMNacb BO3MOXHOCTL 3aaHuns Lwara NHTEerpnpoBaHnAa ABHbIM 06pa30M B CeKyHOax.
,D,06aBJ'|eHO 0To6pa>KeH|/|e NNHWIA TOKa Ha NOBEPXHOCTU U NMITOCKOCTAX.

MepepaboTaHa naHernb UHCTPYMEHTOB, A06aBNEHbI ONepaLmmn co3naHus Croes,
pe3ynbTaToB U rPaHUYHbIX YCNOBWNA.

Ho6aBneHa BO3MOXHOCTb paboThbl co cbopkamu.
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PeannsoeaHo aBTomMaTU4YeCKOE CO3aHMe pacyeTHOM o6nacTy Ans 3aaay BHELLHEero
obTekaHus.

Banbl u MmexaHu4yeckue nepedaqu

[loGaBneH pacyeT Ha NPOYHOCTb M OONTOBEYHOCTb AN NraHeTapHOW nepegayn.

Mpy NOCTPOEHNN KOMbLEBLIX OTBEPCTUI Ao6aBMneH BbIOOp AnameTpoB OTBEPCTUN U3
pagoB oTBEpPCTUN Nog kpenexHole aetanu no FOCT 11284-75.

B umnuHapuyecknx ctyneHsax paclumpeHbl BO3MOXHOCTW MO NOCTPOEHMUIO 3IEMEHTOB C
TopuoB. PaHee 6binn AoCTyNHbI «dacka» n «rantenb» (pakTnyeckn asnssLuascs
«CKpyrneHvem»), Tenepb — «acka», «CKpyrneHme» un «rantenb». [antenb
NPUMEHSAETCA KaK CKpyrneHne, NoCTpOeHHOe paguycoM rnepexoaa c AnaMmeTpa CTyrneHu
Ha Opyrov gnameTp U COCeaHIO CTYrMeHb.

[ns Bcex pe3bb onTMMM3MPOBaHO NOCTPOEHME haCoK.

,D,J'IFI MEeTPUYECKnNX pe3b6 M3MEHEH almroOpnUTMm Bbl60pa NMPOTOYKN. I'Ipvl HEBO3MOXHOCTU
NOCTPOEHUA nonHopasmepHoPl NPOTOYKN CTPOUTCA Y3KaA.

[nsa pe3bboBbIX LEHTPOBLIX OTBEPCTUI NPeayCMOTPEH BbIOOp BapuaHTa ¢ nesou
pe3bbon.

[na BapMaHTOB KOH(Urypauum «LLeCcTepeH» peanm3oBaHa BO3MOXHOCTb 3aaHus
«CTEHKU» OOMHAKOBOW TOSLLMHbI.

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

B anemeHTe «MecTo nog yCTaHOBKY KPYrIiON LUMULIEBON raku 1 CTOMOPHON
MHoronanyarton wanbbl» gobaBneH BbIGOp CTaHAAPTOB Ha KPYrNble LWAMLEBble Fankm 1
CTOMOpHbLIE MHOronanyaTon wanbbl. MoxeT npumenaTeca kak FTOCT, Tak 1 DIN.

Peann3osaHsbl pacyeTbl N NOCTPOEHUE LLKNBOB I'IJ'IOCKOpGMGHHOI?I nepepavun.

B WieBpoHHbIX 3yG4aThix Nepefgavax peannsoBaHa BO3MOXHOCTb 3aaTb
OTHOCUTENbHOE YITIOBOE CMELLEHUE NOSOXEHUS 3yObeB NOMyLIEBPOHOB Ha NOMOBUHY
OKPY>KHOTO Liara. To NO3BOMSIET NOBLICUTL MMIABHOCTb paboThl Taknx nepeaau.

Mpu pacyeTe UMNMHAPUYECKNX 3yByaTbix Nnepeaay BHELIHErO 3aLenneHnst MOXHO
3a4aTtb NapameTpbl YHEPHOBbLIX YEPBSAYHbIX Ppe3 Noa 3yOOoLLIEBUHIOBAHNE UIU
3yboLunudposaHue. MNpu 3agaHnm NapamMeTpoB BbINOMHSAETCA aBTOMaTUYECKUN
BM3YyarbHbI KOHTPOSb FEOMETPUM MHCTPYMeHTa. B ganbHenlwem 3agaHHble
napameTpbl YePHOBLIX PPE3 yUMTLIBAOTCA B rEOMETPUYECKOM pacyeTe 1 pacyeTe
nepegayun Ha NPOYHOCTb M JONTOBEYHOCTb.

MexaHuka: AHumayusi

MosiBuNack BO3MOXHOCTb BblOOpa MecTa CoXxpaHeHns Buaeodarina BOCNpon3BeaeHus;
paHee NpuioXXeHne aBToMaTUYEeCKM NblITanock COXpaHnTb Bugeodanmn B katanor ¢ 3D-
MoZenblo, YTO NPUBOANIO K cbosM B criyyae, Korga MoAenb pacnonaranach B
KaTanore, 3anpeLleHHOM ang 3anucu (Hanpumep, nognanka \Samples rnaBHOW nanku
KOMIAC-3D).

[opa6oTtaHa CnpaBo4Has cucrtema.
McnpaBneHbl HEKOTOpbIe OLWNOKM, BbISIBAEHHbIE B NPOLIECCE KCnyaTauuu.

Koneepmop ECAD — KOMIIAC

[ob6asneHa BO3MOXHOCTb HanomnHATbL ceoncTteamu 3 BOM-cganna komnoHeHTbl 3D-
cbopkM neyaTHOW NnaTbl, CKOHBEPTMPOBaAHHON 13 popmaTta STEP 6a3oBbim
dyHkumoHanom KOMIAC-3D. MNMocne koHBepTaumn ns popmata STEP HeoGxognmo
3anyctutb TekctoBblni koHBepTOp ECAD — KOMIMAC, BbINOAHWUTL CTaHAAPTHbIA Habop
OEVNCTBUI C HUM, Ucnonb3yemblvi npu paboTte ¢ 3D-koHBEPTOPOM, U co3aaTe CBoMcTBa
KoMnoHeHToB. O6sa3aTenbHoe TpeboBaHMe K KOMMNOHEHTaM COOPKN, NONyYEHHON U3
dopmaTta STEP: sHayeHnem ceorictBa «OB03HaveHne» unm «HanmveHosaHue»
KOMMOHEeHTa A0MMKHO BbiThb No3numoHHoe o6o3HadeHre komnoHeHTa B ECAD-cucteme
(Hanpumep, XT2 nnn R12).

[opa6oTtaHa CnpaBo4Has cucrtema.
McnpaBneHbl HEKOTOpbIe OLWNOKM, BbISIBAEHHbIE B NPOLIECCE KCnyaTauuu.
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O6opydoeaHue: Kabenu u xx2ymsol

- Job6aBrneHa BO3MOXHOCTb pa3MeLLaTb 3MEeKTPUYECKNE KOMMOHEHTbI U3aenust (kpome
HenocpeaCTBEHHO KOMMOHEHTOB XryToB/kabeneit) Ha Nto6oOM YpOBHE BIOXEHHOCTY
c6opkun. PaHee anekTpuyeckne KOMMOHEHTbI MOMTIY HAXOAWUTLCS TONBbKO Ha NEePBOM
YPOBHE BIIOXXEHHOCTMU.

- [opaboTtaHa BO3MOXHOCTb noucka ganna 3D-moaenn KOMMNoHEHTa, eCriv B 0OGMEHHOM
XML-gpanne B none Path3Dmodel BBegeH nomnHbIN NyThb K hany ¢ NCNoNb30BaHNEM
cumBona «/».

- [obaBneHa BO3MOXHOCTb aBTOMATUYECKN COMOCTaBMNATb LBET NPOBOAA, YKa3aHHbIN B
obmeHHom XML-dhanne, ¢ uBeTOM NpoBoda B dhanne LBETOB NPUITOXEHMS
(cable3D_colours.loa), 4TO No3BONSIET aBTOMATUYECKN HA3HaYaTb LBET TeNy Nposoja B
cbopke xryTa.

- [obaBneHa BO3MOXHOCTb aBTOMATUYECKN 3anonHATb none HakoHeyHuku B « Tabnuue
COeNHEHNN» OaHHbIMU M3 B 0bMeHHoro XML-danna, ecnn B KOMIMAC-3nekTpuk ons
coenHeHns yxxe Oblnn HasHayveHbl HakoHeYHWKK; 3TO NO3BOMSIET aBTOMAaTUYECKN
nobaenaTb HakoHeuvHMKM B cneumdmrkaumio Ha Xryt/kabens.

- PeanusoBaH aBTOMaTU4ECKMIA NOABOP «BRMKANLLMX» CNNANHOB-TPAEKTOPUN Npu
MoaenupoBaHun xryTta/kabens ¢ ncnonb3oBaHMEM KOMaHabl Ykazamb mMapwipym.
Mpwn ykazaHmum kprBbIx «CBA3b» NpUoXxeHve nogbupaeT LuenoYky crnnanHoB-
TpaekTopun, Hanbonee BNU3KNX K HaYanNbHbIM U KOHEYHbBIM TOYKaM YKa3aHHbIX
«CBasen». CNNcok TpaeKkTopui MOXHO OTpeakTUpOBaTb BPYYHYIO.

- B «Tabnuue coeanHeHniny no komaHae Jobaeums — [NokoHMakmHbie coeQuHeHUs
aobasneHa onumsi aBTOMaTMyecKkoro 4ob6aBneHnss CoOeaAMHEHNN Mexay ABYMS
KOMMOHEHTaMM N0 OAMHAKOBbIM HOMEPaM KOHTaKTOB; paHee 3TO ObINIo BO3MOXHO
TOMNbKO AN OAHOUMEHHbIX Lienen.

- [Mosiunack cneumanbHasi KOMaH4a 451 NOBOPOTa 3BEHLEB Pa3BEPTKU xryTa/kabensa —
lMoeepHymb eemku pa3zeepmku B MEHIO NpunoxeHnss Paboma co xaymamu.
CHayvana Hy>HO BbIbpaTb TOUKY, BOKPYr KOTOPON HEOBXOANMO NOBEPHYTb 3BEHO, 3aTEM
BbIOpaTb camo 3BEHO, BBECTM Yrofl NOBOPOTA B rpagycax U HaxaTb KHOMKY
lMoeepHymb.

- [JopaboTtaHa CnpaBo4Has cuctema.

- WcnpaBneHbl HekOTOpble OLWMOKM, BbISBMEHHbIE B NPOLECCe aKcnnyaTauuu.

N3meHeHUe KOMIiiekma nocmaeku

1.

B koMnnekT nocTtaBku BKMNtoYeHbl NpunoxeHns CmaHlapmHbie U3denus Ansi KOMITAC v
Mamepuanbi u CopmameHmsi 05151t KOMIAC. OHn 3aMeHSAI0T NPUNOXEHUN
CmandapmHsbie u3denusi » Mamepuasnbl u CopmameHmabl, B CBA3M C YEM YKa3aHHbIE
NPUNOXEHNSA N3 KOMMNSIEKTA NOCTABKN UCKITHOYEHDI.

[nsa paboTbl ¢ NpUNoXeHnsiMn TpebyroTcsl OTAENBHO ONfla4yMBaeMbIe SIULEH3NN.
B koMnnekT noctaBku BKNOYEHO nNpunoxeHue Mokpbimus.

MpunoxeHne npegHasHayYeHo Ans MOAeNMPOBaHUSA MOKPLITUS B AeTanu unm coopke.
MaTepuarnbl NOKPbITUS BbIGUpaloTCs U3 npunoxeHus Mamepuasnsl u CopmameHmsi Ons
KOMIIAC.

MpenycMoTpeHo ABa cnocoba HaHEeCEeHWst NOKPLITUS: Yka3aHUe NOKpbIBaeMbIX rpaHen/Ten
nmbo, HaobopoT, 06 BLEKTOB, KOTOPbLIE HE MOKPbIBAOTCS. KOHTaKTHbIe nnowlaakm (MecTa,
rae getanu KacarTcs Apyr Apyra U He MOKPbIBAKOTCS1) MOryT ObiTb aBTOMaTU4eCKu
NCKIIOYEHBI.

lMocne 3apaHuA TOMLWMHbLI MOKPLITUSA PacCYUTBLIBAKOTCA NMOLWaAb U Macca MoKpbITUSA. 3TN
AaHHble COXPaHAITCH B CBONCTBaxX obbekTa Mokpbimue (AOCTYNHO ANA nepefayn B
Apyrne CUCTEMbI).

ﬂ,]’lﬂ pa6OTbI C npunoxeHnem nOKprMUﬂ Tpe6yeTc;| oTAesrbHO orJjiavdnBaemMas JinueH3ns.

B komnnekT noctaBky BKMHOYEHO npunoxeHne O6opydoeaHue: CucmemMbl eHMUNsAYUU,
npegHasHayeHHoe Ans NOCTPOEHUsI Pa3BETBMNEHHbBIX BEHTUMSLIMOHHBLIX CUCTEM.
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HOCTpoeHme CUCTEM BEHTUNALNN OCYLLUECTBITIAETCA Ha OCHOBE cTUnen.

CTunb cucTemMbl BEHTUNSALMN — Habop NnapaMeTpoB NPSIMOro yvacTka BO34yXOBOAOB U
3NeMeHTOB BETBIIEHUI M MOBOPOTOB, CO3jaBaeMbIX aBTOMaTUYeCKU. [t NOBOPOTOB
NPSIMOYTONbHbIX CEYEHUI YYUTHIBAETCS OPUEHTALMSA: rOpMU3OHTanbHas 1 BepTuKanbHas. B
CTUMEe MOXHO yKa3aTb MakCcMMmarbHY ONNHY NPSMOro yYacTka Bo3gyxosoaa. [Mpu
HanU4YnM 3Ha4YeHNs1 MaKCUMarnbHOW AMWHBI ANMHHBIA BO34yX0BO pa3brBaeTcsi Ha y4acTKu

B cTune BO3MOXHO ykaszaTb 06paboTky Topua dpnaHuem. Npu Beibope "C obpaboTkon”
donaHeLw BM3yanuanpyeTcsa B MOOENN.

B cTne MoXHO ykasaTb KpenexHble aNeMeHTbl Ans CoOeAUHEHUSI BO3AYXOBOA0OB MexXay
coboli 1 ¢ aneMeHTamn BeHTUNALMK. KonnmyecTBo Heo6XoauMOro Kpenexa Ha cuctemy
OyneT noacyMTaHoO aBTOMATUYECKM.

Mpodunb Bo3gyxoBoga MoOXeT 6biTh BbIOpaH 13 npunoxeHns Mamepuanb! u
CopmameHnmbi A5t KOMITAC. 3nemeHTbl BO34yxX0BoAa BbIOMPAOTCA 13 NPUNOXKEHNS
CmaHOapmHbie U3denusi dnsi KOMIIAC.

Cuctema BEHTUNSAUMM MOXET oToGpaxaTtbes B [lepeBe MOAENN Kak CaMOCTOSITENbHbIN
OOBbEKT NN kak Habop aNeMeHTOB.

[locTynHa BCTaBka 3f1eMeHTOB 13 panna.
Ans paboTbl ¢ npunoxeHnem O6opydoeaHue: Cucmembl eeHmMunsyuu Tpebyetca
OTOENbHO onnavmMBaemas nuUeH3us.

B koMMNneKkT nocTaBku BKIOYEHO NpunoxeHne Pa3beMHble coeduHeHUs, NO3Bonsiolee
dopMmpoBaTb U pasmelLaTb B cOopke Habop KpenexHbIX 3NeMEHTOB 13 NPUNOXEHNS
CmaHdapmHbie N3denus dnss KOMIIAC.

MpunoxeHne Pa3beMHble coeQUHEeHUs! BKoYaeT Tpu KoMaHabl, fobasnstoume
pa3nnyHble Habopbl 3NEMEHTOB:

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

- BuHmoeoe coeduHeHue — HaAbOp 13 BUHTA, LLAKD 1 raek.

- LWaubbi/2aliku Onsi coeQuHeHUs1 — Habop u3 Wwanb u raex.

[ns paboTbl C NpunoxeHnem Pa3beMHble coeOuHeHUs1 TpebyeTcs oTaenbHO
onnavvBaemas nmueH3us.

M3 komnnekTa nocrtaBku uckntoyeHsl Katanor obopygosanuna n Katanor
METannoKOHCTPYKLMI, NCMOMNb30BaBLUMECH B NpunoxeHusax O6opydoeaHue:
Tpy6onpoegodn! n O6opydoeaHue: MemasnnokoHcmpyKkyuu. VICTOYHUKaMn AaHHbIX 4N
HUX Tenepb SBNAOTCS TONbKO NpunoxeHnss CmaHlapmHbie U3denus dnss KOMITAC v
Mamepuanbi u CopmameHmsi 0nst KOMIIAC.

Omnuyus eepcuu 21 om sepcuu 20

Ob6uwee

1.

MapameTpbl HOBbIX AOKYMEHTOB TeNnepb XpaHATCA B WabnoHax JOKYMEHTOB
COOTBETCTBYOLWMX TUNOB. Bknagka HoBble 4OKYMEHTbI HaCTPOEeYHOro guanora
ynpasgHeHa. [1ns nameHeHums Kkakoro-nmbo napametpa obbekTa unm JoKyMeHTa B Lefiom
HeobXxoaANMO U3MEHUTL ATOT NapameTp B dhanne wabnoHa AOKyMEHTa COOTBETCTBYIOLLENO
TMna.

B meHio ®ann gobasneHa koMaH4a COXpaHeHUs1 AOKYMEHTa B Buae WwabnoHa. BeegeHa
LBeToBas MHANKauus paboTbl ¢ hannom wabrnoHa.

Cnncok HabopoB MHCTPYMEHTanbHbIX NAHenen MOXeT pacnonaratbCs He TONMbKO B Havane
UHCTpyMeHTanbHoOM obnacTtu, HO Takxke Y NeBomn unm npason rpaHuubl okHa KOMIMAC-3D.
MpenmyLiecTBa Takoro NONOXeHus: ocBoboXxaeHne mecta B IHCTpyMeHTanbHoMm o6nactu
n oTobparkeHne NosTHOro cnmMcka HabopoB MHCTPYMEHTAarbHbIX NaHeneu (B
MHcTpymeHTanbHOM 06nactu ymellaeTcs NyLb HECKONbKO NepBbIX MYHKTOB CMMCKa U ANs
AOCTyNa K ocTanbHbIM NYHKTaM ero HeobxoaMMo packpbiBaTh).
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[loGaBneHa BO3MOXXHOCTb BblbOpa pasgenutens Lenon n ApobHom YacTu B AeCATUYHbIX
Apobsax: 3anaTasa unu Tovka. Hactporika npumMeHsieTcst K pa3MepHbIM HAaANUCSM, a Takke
CCbIfIKaM Ha 3HA4YeHUs1 CBOWCTB (B OTYETaX, TEXHUYECKNX TPEDOOBaHUAX 1 Ap.).

[o6aBneHa BO3MOXHOCTb aBTomaTnyeckon cmeHbl TeMbl KOMITAC-3D npu cmeHe Tembl
Windows ¢ TemHon Ha cBeTnyto n HaobopoT (and Windows 10 1 11).

N3ameHeH dhopmaT cripaBoOYHOM CUCTEMbI: TEMEPL €€ pasaernbl OTKpbIBatoTCs B Gpaysepe.

OrpaHuyeHa BO3MOXHOCTb ucnonb3oBaHusa TexHonorum OLE (Object Linking and
Embedding): ctano HegocTynHo co3gaHne OLE-BcTtaBok B KOMIMAC-goKymeHTax.
KOMMAC-gokymeHTbl ¢ OLE-BCTaBkamu, co3gaHHble B NpeablayLinX BEPCUsIX,
OTKpbIBAKOTCS, OTOBpaXxarTcsl, nevaTatnTCa N IKCNOPTUPYHOTCA 06bIYHBIM 06pa3oMm.
BcTaBkm MOXHO BblAenATb, KONMPOBaTb, NepeMeLlaTb, yaansaTb, HO KOMaHAbl OTKPbITUSA U
pefaKkTMpoBaHNS BCTaBMNEHHbIX JOKYMEHTOB OTCYTCTBYIOT. [111s BCTABOK, MMEBLUUX CBSA3b C
MCTOYHUKOM, MOUCK panna-uctovHmKa He Npon3BoamnTCS.

TpexmepHoe modesniuposaHue

PaclmnpeHa yHKLUNOHANbHOCTb IMHENYATbIX MOBEPXHOCTEN:
- HoBble KOMaHObl NOCTPOEHUS NIMHENYaTbIX NOBEPXHOCTEN:

- JluHen4yaTas NOBEpPXHOCTb NO KPUBOW M HaNpaBNeHN0 — CO34aeT MOBEPXHOCTb,
nonyyaemMyo OBMKeHNEM MPSMONTMHENHON 0bpa3sytoLlel BOOMb 3a4aHHOM KPUBOWA.
OpueHTaums obpasytoLLlen B KaxXaon ToUKe KpUBOW onpeaenseTcs ykasaHHbIM
NPAMONUHENHbIM 0O BbEKTOM.

- JlnHen4yaTasa NnoBepPXHOCTb NO KPUBOWN N NOBEPXHOCTU — CO34aEeT NOBEPXHOCTb,
nony4yaemMyto ABMKEHNEM NPSIMONIMHENHOWN obpasytoLen BAoNb 3agaHHOM KPUBOM.
OpuneHTaums obpasytoLLen B KaX4om ToUKe KpUBOKW onpeaenseTcsa HanpasieHnem
HOpManu K ykazaHHON NOBEPXHOCTMU.

- JlnHen4yaTasa NnoBepPXHOCTb NO KPUBOWN C KaCaHMEM K NOBEPXHOCTU — co3aaeT
NOBEPXHOCTb, NONyYaeMyto ABMXKEHMEM NMPAMOSNIMHENHON 06pasyoLLen BOOSb
3agaHHoM kpuBon. OpureHTaums 0OpasyoLLEN B KXXO0M TOYKE KpUBOW onpeaensercs
HanpaBrieHMeM KacaTefnbHOM K yKadaHHOW NOBEPXHOCTM.

- JluHen4aTas NOBEpPXHOCTb NO ABYM NOBEPXHOCTAM — CO34aET NOBEPXHOCTb,
nonyyaemyo gsvxKeHnem npsamMonmnHenHon obpasyroLlen, KacaTtenbHON K ABYM
yKa3aHHbIM MOBEPXHOCTAM.

- yCOBepLLIeHCTBOBaHI/Ie koMmaHabl JlIuHenyarasn NnOoBepPXHOCTb NO ABYM KPUBbIM:

—ﬂo6aBneHa BO3MOXXHOCTb yNnpaBJidTb NOJIOXKEeHNEM OTpe3Ka, ABXEeHNE KOTOPOro no
HanpasJiAaloWwmnm o6pa3yeT NOBEPXHOCTb.

— 0O ANIMHe HanpaBnALWNX — OTPE30K ABMXKETCA TakK, YTO B KaXXAOM MOJTIOXKEHNN
€r0 KOHLbl OTCEKalT OT HanpaBlAKLWKMX y4aCTKN, NponopunoHaribHble AlTMHaM
HanpasnAwLWnX,

— napannesnbHO caMOMYy cebe —B nepBoHa4aribHOM NOJ1I0XKeHUN OTPE3OK
pacnonaraeTcsa B NyiOCKOCTH, I'IepI'IeHD,VIKyJ'IFlpHOIZ 3ajaHHOMY I'IpFIMOHVIHGVIHOMy
O6beKTy, " BO BpeMA OBUXEHNA OCTaeTCA napalyienneH 3ToOMy NoNoXeHUHo,

— NO 0CEeBOM NIMHUN — B KaXXAOM MOMOXEHUN OTPE30K HAXOAUTCH B NIOCKOCTY,
nepneHanKyIsipHON 3agaHHON OCEBOM NMNHUM (KPUBOW NPOM3BOJSIbHON hOpMbl).

- BkntoveHue/oTknoyeHre pa3bueHns NoBepxXHOCTM Ha rpaHn pebpamu, BbIXOAALLNMN
13 BEPLUMH HanpasBnsOLKX.
[ob6aBneHa BO3MOXHOCTb CO34aHNSA B MOOENMN KPUBbLIX KOHUYECKOro ceyveHust. [JoCTynHbI
cnegyoLime cnocobbl NOCTPOEHUS (peann3oBaHbl OTAEMNbHbIMYM KOMaH4aMK):
— 0 TPeM BepLUMHAM TPeYrofibHUKa 1 ANCKPUMUHAHTY,
— 10 TPEM BEpPLUMHAM TPEYrofibHNKA N TOYKE Ha KPUBOM,
— 0 HayarbHOW U KOHEYHOWN TOYKaM, KacaTeSlbHbIM B HUX U OUCKPUMUHAHTY,
— MO HayarnbHOM N KOHEYHOW TOYKaM, KacaTernbHbIM B HUX TOYKE Ha KPUBOW.
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B cbopke MoXHO caenatb noacbopky noboro ypoBHSA NOABUMXKHON, T.€. paspeLlmnTb
B3aMMHOE nepeMeLleHne ee KOMNOHeEHToB. PaHee B cbopke MOXXHO ObIno nepemellatb
noacOOpKy LIENMKOM, HO HE KOMMOHEHTBI BHYTPU Hee.

Mpn nepemeLLeHnn KOMMOHEHTOB NOABMKHON NOACOOPKM YUMTLIBAOTCA HE TOSbKO
CONpsXKEHWs1, CBA3bIBAKOLLME KOMMOHEHTbI NOACOOPKM ApYr C OPYrOM, HO U CONPSKEHUS,
CBA3bIBAOLLME NX C OCTalbHLIMW KOMNOHEHTaMM CO0OPKN. TO CTb, C MOMOLLbIO
conpsbkeHnin Noacbopky MoryT ObiTb pa3MeLLeHbl Tak, YTO MX KOHCTPYKTMBHO NOABUXKHbIE
YyacTu 3arMMyT B COOpKe NONOXEHUe, OTIMYHOE OT NONOXEHUs B (hanine-ucTouHuke
noacbopku.

3a cyeT NoABMXHOCTM KOMMOHEHTOB BHYTPU NOACOOPOK yNpoLLaeTcs NpoLece co3aaHuns
c6opoYHOI MoAEeNM (NPUAAHMS €€ YaCTAM HY)XXHOIO MOJIOXKEHWS, CONPSKEHUS CO
CMEXHbIMW KOMMNOHEHTaMW), a Takke MNosIBISieTCS BO3MOXHOCTb UMUTUPOBaThL paboTy
NPOEKTUPYEMOro MexaHu3ama C Lienbio KOHTPOMS UM AEMOHCTPaLIUN.

MosiBunack BO3MOXHOCTb BBOAA HAAMMUCEN U Tabnuu, B TPEXMEPHbIX MOAENSX.
Hagnuce/Tabnuua pacnonaraetca napannenbHO YKazaHHOW NITOCKOCTU U MOXET ObiTb
COOTHEeCEeHa C NPOoM3BOSIbHO BbIGpaHHbIMM 06 bEKTAaMU MOAENMN.

[opaboTaHbl TexHu4eckme TpeboBaHNA B MOAENW: TeNepb OHWM OTOGpaXatoTCa 1 MOryT
pefakTMpoBaTbCA HENOCPEACTBEHHO B rpaduyeckon obnactu. MNMonb3oBaTtenb MOXeT
3agatb WMpUHY 06acTn TEXHUYECKNX TpeboBaHUIN 1 BbIGpaTh MX pa3MmeLLeHne: B
BEPXHEM WIN HWXXHEM NPaBOM Yriy OkHa. Kpome Toro, TexHn4Yeckme TpeboBaHums
npeacTaBneHbl kak 06bekT B [lepeBe Moaenu, Y4To NO3BONSET YNpaBnsTb NUX
oTobpakeHneM B okHe. BO3MOXHOCTb paboTbl C TEXHUYECKUMU TpeboBaHNSIMK Ha
OTAENbHOM BKMagKe No-npexHemy OOCTynHa.

Mpun HacTpovike BCTaBkn Nnoacbopkn B COOPKY MOXHO BblGpaTh, kak noacbopka AOrmKHa

oTobpaxaTtbcs B cneumdukaumm cbopku:

— Kak cbopoyHas egmHuua — B crieumdmkaumm cbopkm 6yoeTt oanH o6 bexT,
COOTBETCTBYOLWMIA Noacbopke,

-~ WINM Kak Habop COoCTaBHbIX YacTe — BMECTO 06bekTa, COOTBETCTBYHOLLEro noacbopke,
cneuundmkaumnsa coopkm byaeTt cogepkatb 06beKTbl, COOTBETCTBYHOLLME KOMMOHEHTaM,
KOTOpble HaxoaaTcsl B noacbopke Ha NEPBOM YPOBHE.

PeannsoBaHa HOBas kOMaH4a NOCTPOEHUSA NPOCTPAHCTBEHHbIX KpMBbIX — MemacnnalH.

OHa co3gaeT KpuBYHO C BbICOKMM NMOPSIAKOM MaAKoCTU U NAaBHBbIM N3MEHEHNEM KPUBU3HbI.

MeTacnnaiH cTpouTca Ha 6a3e xapakTepucTUYEeCKoOn NToMaHoM N MOXEeT NPoOXoauTb NnMbo

yepes ee BePLUUHbI, SIMOO KacaTemnbHO K ee cerMeHTam.

Onsa npenctaenenms B8 KOMIMTAC-3D ncxogHbIx TpUaHrynsLMOHHbIX/TeCCEeNALUMOHHBIX

AaHHbIX (CKaHMpOBaHWe 1 T.4.) Tenepb UCNONb3yeTca cneunanbHbli MoauU20HanbHbIU

obbekm. PaboTa ¢ Takum ob6bekToM TpebyeT HaMHOIro MeHbLUE PECYPCOB KOMMbKOTEPA MO

CpaBHEHMIO C TOYHOM reomMeTpuen, NPUMEHSBLLIENCS ANg npeacTaBneHns 3TUX AaHHbIX

paHee:

- uMmnopT u3 dannos popmatoB STL n JT nponcxoaut BeicTpee n noTpebnsaeT MeHbLe
ornepaTtuMBHOW NamaTy,

- YCKOpSAITCA COABUT 1 NOBOPOT Npu paboTe ¢ Mogernbto,

- hann mogenn MMeeT MeHbLUNA OOBEM.

Takum obpasom, Tenepb MOXHO BbICTPO UMNOPTMPOBATL pe3ynbTaTbl CKAHMPOBaHUSA,

xpaHdwmeca B STL-thanne, n ncnonb3oBaTtb NOMy4YeHHbIE NOSIMroOHarNbHble 0O BbEKTHI Kak

OKpY>XKeHWe npu co3gaHnm HoBow modenu. [locTynHa npueBsiska K BepLUMHaM

NOMMroHanbHOro obbekTa NPy BbINOSTHEHUN U3MEPEHUIA N MPOCTAHOBKE pa3MepoB.

MonuroHanbHbIN 06 BEKT MOXHO MONY4YUTb HE TOMNbKO NyTeM YTeHus u3 popmatoB STL u

JT, HO 1 nyTem npeobpa3oBaHMsa Tena nnm NOBEPXHOCTW.

Mpy HeO6XO4MMOCTIN NONMIOHANbHbIN 06BEKT MOXHO Npeobpas3oBaTb B TOUHYIO

reoMeTpUo — Tesio U NOBEPXHOCTb.

HopaboTaHa komaHga MacwmabupoeaHue. B Heln NosBUANCH CneayroLmne BO3MOXHOCTH:

— MacwwTabrpoBaHue KPMBBIX N TOYEK, B TOM Yncre pedep 1 BepLInH (paHee
MacLTabrpoBanunch TOMbKO Tena u NOBEPXHOCTH),
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

— 3ajaHune pa3HbiX KOSd)d)I/ILl,MGHTOB MaCLIJTa6I/IDOBaHI/IFI Nno OCAM CUCTEMbI KOOpAUHAT,

- AN Ten v NoBepXHOCTeN — COXpaHeHMe KOMUN UCXOAHbIX OOBbEKTOB, AN KPUBbIX U
TOYEK — CKPbITUE NCXOOHbIX OOBLEKTOB;

- MacwTabupoBaHMe HECKONbKUX OGBEKTOB (B TOM YMCIEe PA3HOTUMHbLIX) 38 OAMH BbI30OB
KOMaHAbl.

Mpw BbINONHEHUM GyneBo onepaLumn AOCTYNHO CO3aaHME KOMUiA y4acTBYHOLLMX B HEW Ten.
Takvum obpa3om, B MOAENM MOXHO NOMy4YnTb pesynbtaT 6ynesoi onepaumm n CoXpaHuTb
reoMeTpUo UCXOAHbIX Ten.

MosiBnnca HOBbIM CNOCO6 NOCTPOEHUSI CKPYTMEHUS C NepeMeHHbIM pagnycoMm — o
rpaHMyHON KpuBoK. lNocne ykaszaHns rpaHUYHON KPUBOKW Paguyc CKpYrieHns B KaXKaomn
To4ke pebpa paccunTbiBaeTCs Tak, YTOObl yka3aHHasa KpvBas siBNAnachb rpaHuuen
NMOBEPXHOCTU CKPYrNeHns.

Ecnu mogenb MeeT HECKOSIbKO UCMOSIHEHUN, TO B npouecce anaeneHue C8s3aHHbIMU
YyepmexxamMmu MOXHO yKa3aTb A4 KaXXgoro 4yeprtexa, ¢ Kakummn MMeHHO UCNMOJNTHEHUAMWN OH
cBasaH. o yMOsn4aHuio 4epTex CBA3biBaeTCA CO BCEMU UCMNONMTHEHUAMN MOOENN.

NopaGoTaHo conpsixeHne Ha paccmosiHuu: Npy ero HanoXeHnM MOXHO 3aAaTh HE TOMbKO
KOHKPETHOE 3HauyeHne PaccTosHUA Mexay obbekTamu, HO 1 AnanasoH, B KOTOPOM 3TO
3HaYeHne MOXET HaxoaUTbCS.

HoBbIli cnocob 3aaaHust hopMbl KPUBOWM B CEYEHUM A1 MOBEPXHOCTM KOHUYECKOIO
ceveHnss — MuHumym HanpsixeHusi. [Npy UCNONb3oBaHMKM 3TOrO crnocoba Anst KOHNYECKUX
KPUBbLIX B CEYEHMNAX MOBEPXHOCTN aBTOMATUYECKM NOABUPaETCS TakoN NHXKEHEPHbIN
AVNCKPUMMUHAHT, NMPU KOTOPOM UHTErparnbHoe 3HavyeHne KpMBU3HbI KpUBOW MUHMMAIbHO.

YnydweHa komaHaa lMpodseHue noeepxHocmu: NosiBANAacb BO3MOXHOCTb NPOASIEHNS
MHOrFOrpaHHON MOBEPXHOCTM 3a ee rpaHuLly, COCTOsILLYIO U3 pebep CocenHMX rpaHei.
PaHee 3a oaVH BbI30B KOMaHAbl MOXHO GblNI0 NPOANUTL NULLL OAHY rPaHb, a rpaHuua
MoOria COCTOSITb TOMbKO M3 pebep 3ToN rpaHu.

HopaboTaH npouecc co3naHus dacku:

- nosiBMracb BO3MOXHOCTb ABHOMO BKIKOYEHUSA cpesa yrna, T.e. 06pa3oBaHus Ha ero
MeCTe MII0CKOW TPeyrosibHOWM rpanHn (paHee cnocob obpaboTku yrna — co cpe3oM unm
©6e3 — BbIGMpancs aBToMmaTMyeckn B 3aBUCUMOCTU OT COCTOSIHMSA onuun 1o
KacamesibHbIM pebpam);

- MosiBUNachb BO3MOXHOCTb OCTAHOBKW (Dacku B 3af@HHbIX TOYKaX, T.€. MOCTPOEHUS!
dhacku Ha BbIGpaHHOW Nonb3oBaTernieM Yactn pebpa — aHanormMyHo ToMy, kak 3To
MOXHO cAenatb B komaHae CkpyaneHue.

OTBepcTUE/BbIPE3 B IMCTOBOM TESE MOXHO CO34aBaTh C NepneHanKyNsipHON KPOMKOW, T.€.
¢ GOKOBbIMM rpaHsIMU Takon POPMbI, YTOOLI Ha pa3BepTke OHY GbInNK NepneHaNKYNapHbI
MAOCKOCTW fncTa.

Mpwn BblAeneHnn obo3HayveHns (NMUHUK-BbIHOCKKN, 0603HaYeHMS LLIEepOoXoBaTOCTU U T.N.)
Tenepb NOACBEYMBAIOTCS, KpOMe camoro o603HaveHus, Takke 06BbEKTbI, K KOTOPbIM OHO
oTHOocuTCA. PaHee 3T 06bekTbl NOACBEYMBANUCH NULLL NPU CO3A4aHUN UMK
penakTnpoBaHms 0603HaYeHUs.

lMocne npocTaHOBKM NEPBOro accouMaTMBHOIO pasmepa (froboro, kKpomMe yriioBoro) B
NepBOM U3 UMEIOLLMXCHA B MOLENMN 3CKN30B BCE KOHTYPbI B 3TOM 3CKM3€ aBTOMAaTUYECKM
MacLTabupyoTcst ¢ KO3MULNEHTOM, PaBHbIM OTHOLLEHWUIO 3a4aHHOMO 3Ha4YeHUs pa3mepa
K ucxogHomy. bnarogapsi 3ToMy MOXHO CTPOUTL 3CKU3 NPUONM3NTENBHO, a 3aTeEM
YMEHbLUNTb UMK YBENUYNUTb €ro LENNKOM, MPOCTaBUB OOUH pa3mep (paHee pa3mep
BO34ENCTBOBAS N1Lb Ha «CBOM» OOBEKT UM OOBEKTDI, M3-3a YEr0 3CKN3 MOT CUMbHO
aedopmumpoBaTbCS).

Mpwn npocTaHOBKE NOCNeayLWNX pa3MepoB B NEPBOM 3CKM3E, a Takke pasMepoB B
oCTarnbHbIX 3CKM3ax MaclTabmpoBaHme He NPOM3BOANTCS.

[lopaboTaH npoLecc NpoBEpPKN KPUBU3HLI MOBEPXHOCTU: B HEM MOXHO BKITHOUUTb
OoTOOpaxeHVe LIBETOBOW KapTbl KPUBU3HbI, T.€. OKPACKy Yy4acTKOB NMOBEPXHOCTU B pasHble
LBETa B 3aBUCMMOCTU OT KPMBU3HbI 3TUX Y4ACTKOB.
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21.

22.

23.

24.

25.

26.

B komaHge ﬂpoeepka HernpepbieHOCMU NoAaABUI1IaCb BO3MOXHOCTb paGOTbI Cc
NOBEPXHOCTAMU: onpeaendaeTca Tun HernpepbiBHOCTU HA JIMHUX CTbIKa I'IOBerHOCTeIZ.

Nmetowwmecs B nMCToBOM Tene nsobpaxeHus pe3bbbl, ocu, 0603Ha4YeHNs n pasmepbl
(kpome Npor3BOAHbIX) TEMEPb CrieayoT 3a CBOMMU ONOPHbIMKM 06beKkTaMu nocne
M3MEHEHWS NX NOMOXEHUS B pe3ynbTaTe CO3AaHns CrnboB pasnnyHbIMU KOMaH4amu,
crnbaHus/pasrmbanHns crnbos, a Takke nocne nepexoaa B pexnm pasBepTku.

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

B komaHae logeepxHOCMb M0 cemu KpuebiX MOXHO BblbpaTb BapnaHT CONPsKeHUst
nadko (T.e. C paBHOW KPUBM3HOWN) MeXay CO34aBaeMon NOBEPXHOCTLIO U MPUMbIKatoLLEN
K Hen. PaHee Bbinn goCTynHbI BapnaHTbl conpsikeHns Mo kacamenbHOU 1
lMepneHAukynsipHo.

3HaunTENbHO YCKOPEHHO CO34aHne U pegakTMpoBaHMe MacCuBOB onepauun. dddekT
Hanbonee 3amMeTeH Ha MaccuBax ¢ HONbLUNMM KONMYECTBOM 3K3EMMNNAPOB, B KOTOPbIX HE
ncnornb3yeTcs Tabnuua n3MeHsiEMbIX NePEMEHHbIX.

HopaboTaHo BpaLLeHMe TPEXMEPHON MOAENN C MOMOLLLIO MaHunynaTopos 3Dconnexion.
Tenepb LeHTPOM BpaleHns sBnaeTcs bnwxkanwas k ueHTpy okHa KOMIMAC-3D Touka
mMoaenu. lNocne ocTaHOBKWU BpalLleHUs LIeHTP BpaLleHusa nepeHasHavaeTcs. [pu HaxkaTon
knasuwe <Ctrl> mogenb BpallaeTcs BOKPYr LeHTpa CBoero rabaputHoro
napannenenunega.

CBA3b 06BLEKTOB C BEpLUMHaMM 3CKM30B cTana bonee ycTon4mMBon 1 npeackasyemMon:
noTeps BEPLUMHbI-MCTOYHMKA CBA3M NPOUCXOAMNT TOMNbKO NpU yaaneHum n3 ackmda obbekra,
KOTOpOMY NpuHagsnexana BepLlivHa; npu peaakTupoBaHUM 3CKM3a COXpaHAeTcs
MHOPMaLMA O TOM, C KaKON U3 BEPLUMH JIMHUM 3CKM3a Bbin cBA3aH 06beKkT — C
Ha4anbHOM UMM KOHEYHON.

paghuyeckue OKyMeHMbI

1.

PabGoTa c orpaHuyeHnsiMK B rpadhnyecknx JOKyMeHTax 1 ackm3ax crtana 6onee yaobHou:

- MHopmaumsi 06 orpaHNYEHNsIX, HaNOXEHHbIX Ha 00BLEKTLI, TENepb NpeacTaBneHa B
rpacdunyeckon obnacTv HaAMHOro HarnsgHee, Yem paHblle, 0COGEHHO B Cryyasx CBA3U
obbekTa ¢ gpyrmmm obbekTamu (Hanpumep, napannenbHOCTb, PABEHCTBO AfH) U
HanNnunsa y obbekTa HECKONMbKUX OAHOTUMHBIX OrpaHNYeHNN,

- cBefeHusa o6 nmetowmxcst y o0bektTa orpaHnyYeHnsix asBTomaTnyeckn otobpaxatoTcs B
rpacdouyeckor obnacTtu npu BblAeneHun 3Toro obbekTa,

- BblOOp OorpaHnyeHn anga yaaneHust 1 camo yaaneHne BO3MOXHblI HENOCPEACTBEHHO B
rpadhunyeckorn obnactu, 6e3 obpalieHus k MNaHenn napameTpos,

- KoMaHaa OepaHu4eHusi 06 beKkma rno3BosseT HE TONIbKO MPOCMOTPETL U yaanNuUThb
orpaHnyeHnst 06bEKTA, HO U HANOXMTb HA HErO HOBbIE OrPaHNYEHNs], NPU 3TOM
OOCTYMNHbI NYLWb Takne orpaHnYeHnsi, KOTopble MOryT ObITb HANOXeHbl Ha 06 bEKT
AaHHOro Tuna.

[lo6aBneHa BO3MOXXHOCTb CMEHbI CTOPOHbI PacnonOXeHUs 3KBUANCTAHTbl OTHOCUTENBHOMO
6a30Boro o6bLEKTa Npu ee peaakTUpPoBaHNN.

Hagnvcy B 0603Ha4YeHun, pasmellaemble Hag v NoA BbIHOCKOM, Tenepb MOXHO ABUraTb
BAOSb 3TON BbIHOCKW (paHee Haanucb Morna HaxoAMTbCa TOMbKO Haa/noa cepeavHom
BbIHOCKW).

Tekcmoenblili pedakmop

YnyulueHo ynpaeneHue cTunem sideek Tabnuu;: Ha MNaHenb napameTpoB A0GaBMNEHbI
anemeHTbl Ans BbiGopa rpaHuy, 1 ux cTuns. Micnonb3oBaBLuniics paHee auanor paHuybl
ynpasgHeH.
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Paboma co ceolicmeamu u om4yemamu

1.

YnydweHus MNMaHenu coctaBa nsgenus:

- BkntoveHne/oTknoueHne oToBpaXeHMst KONTOHOK Tenepb NPoM3BoaUTCS NyTem Bblbopa
N3 CM1cka COOTBETCTBYIOLLIMX CBOMCTB (paHee Ansi 3Toro TpeboBanoch Bbi3blBaTb
awaror). B cnucke Takke 4OCTyneH NOUCK No MMEHM CBOMCTBA M Nepexod K CO34aHuIo
HOBOIO CBOWCTBA B TEKYLLLEM JOKYMEHTE.

- [o6GasneHa obnactb Ans paboTbl C JOKYMEHTaMM, NOAKITHOYEHHBIMU K U3LENNIO N €ro
COCTaBHbIM YacTaM. B aTon ob6nactn MOXXHO NpocMaTpuBaTh YXKe NOAKMOYEHHbIE
OOKYMEHTbI M 400aBNsATL HOBbIE.

- [MosiBunacb MHAMKaUMS HEaKTyanbHOCTM MacChl U3AENUS N ero COCTaBHbIX YacTen —
po30BbIN POH Y COOTBETCTBYIOLWMX A4eekK. [Mpn aTom Ha [NaHenu cTaHOBUTCH JOCTYNHa
KHonka anga nepecyeta MUX mogenu. lNocne ee HaxaTusi 3Ha4YeHNe Maccehbl
akTyanmsmpyeTcs.

CeoiictBo Konuyecmeo Tenepb MOXET UMETb APOOHbIE 3HAYEHMS, 3aNnCbIBaEMbIE B BUAE
AECATUYHON UM 06bIKHOBEHHON ApobK (paHee — TONbKO Lernblie). ATo obecnevmBaeT
BO3MOXHOCTb BBO/AA KONMMYECTBa B eAMHMLIAaX ANVHbI, Macchbl UM 06bema Ansi COCTaBHbIX
yacTen n3genvsa B pasgene Mamepuaribi, a Takke KonmyectTsa KOMMIEKTOB YNaKOBKN B
pasgene Komrinekmeoi.

Paboma co cneyudukayueli

1.

HoBble BO3MOXHOCTU paboTbl C JOKYMEHTaMM, NOAKITHYEHHbLIMU K OO BEKTY

cneundmkalmm:

- (ansa obbekTa cneumduKkaumm, CO34aHHOro BPyYHY0) NoNb3oBaTeNb MOXET
NpPOV3BOSbHO BbIOMpaTh AOKYMEHT, U3 KOTOPOro B 06bEKT cneundmrkaumm nepegaerca
3Ha4eHne ceoncTea @opmam, N JOKYMEHT, N3 KOTOPOro NepenarTcs 3Ha4YeHus
oCTanbHbIX CBOWCTB (paHee BCe CBOMCTBA U3BMEKaNMCb 13 NepPBOro 4OKYMEHTa B
CMMCKe NOAKMIOYEHHbLIX, AN1S ero CMeHbl TpeboBanoCch N3MEHUTL NOPSAOK CrieJoBaHNS
AOKYMEHTOB),

— B CMMCKe NosiBUnachb MHANKaUns 4OKYMEHTORB, U3 KOTOPbIX B 0OBEKT crieumdmkaumm
nepegaetcs gopmMat U/Mnm octarnbHble CBONCTBA.

B KOHTEKCTHOM MeEHI 0OBbEKTOB B AOKYMEHTE-Cneumdukauumn nosasmiacb Komanaa

CKpbITb, OTKMNtOYaoLasi nokas obbekta B Tabnmue. OTMeHa NpuaHaka «CKpbITbINy»

NPON3BOANTCH KOMaHOOW KOHTEKCTHOro MeHio NMokasaTb B cneuuvanbHOM pexunve, B

KOTOPOM OTODpaXKatoTCsl TONbKO CKPbITble OObEKTHI.

Onuus lMoka3sbieamb 6 mabnuye B CBONCTBax 0ObeKTa UCKMOYeHa.

Umnopm u akcnopm

1.

Mpy nmnopTe rpacpuyeckmnx gokymeHtToB popmata DXF n DWG Tenepb MOXHO BbibpaTh
TN oObekTa, Nosly4aemMoro B pesyrnbTaTe uteHns Tabnuy: Tabnmua KOMMAC-3D mnnn
MakpoanemeHT. PaHee Tabnuubl MMNOPTUPOBANUCL B BUAE MaKpO3NIEMEHTOB.

Mpun umnopTe dannos popmata JT NpoOM3BOAUTCA TaKKe YTEHME 3anncaHHbIX B HEM
aTpmnbyToB. 3HayeHns aTpnbyTOB CTAHOBATCS 3HAYEHUAMWN CBOWCTB pe3ynbTUpYoLLEn
mogenu. ATpubyTel SourselD, SourseName, SourseDescription, SourseAuthor,
SourseOrganization, SourseMass u SourseDensity npeobpasyoTcs B CBOWCTBa
ObosHayvyeHue, HaumeHosaHue, KommeHmaput, Aemop, OpezaHu3sayusi, Macca w
[1lnomHocmbe COOTBETCTBEHHO, a OCTarnbHble aTpnbyTbl — B NOMb30BaTENbCKNE CBONCTBA,
aBTOMAaTMYECKM co3aaBaemble B Mogenu. [pn HeobxoanmMoCTn MOXHO YyCTaHOBUTb
COOTBETCTBUE aTpMbYyTOB U CBOWCTB, B TOM Yncne 6ubnmoTeyHblX; 4OCTYMHbI TaKKe 3anvcb
COOTBETCTBMI B hansn 1 YteHune ns panna.

Mpw akcnopTe mogenu B oopmat JT nosisMnack BO3MOXHOCTb Nepefayun napameTpoB
MLX u ceoncTte. CBOMCTBa 3anuCbIBalOTCA B BUAE aTpmMbyTOB.

MNosBnnacb BO3MOXHOCTbL COXpaHEHNA B dpann 1 YTeHna u3 dpanna napameTpoB 3KcnopTta
B bopmatbl STL, JT, STEP n napameTtpos nmnopta n3 coopmartoB JT, STEP. Takum
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obpasom, oaHaxabl coenaHHy HAaCTPOMKY IKCropTa UMK MMNopTa MOXHO MCMOMNb30BaThb
MOBTOPHO MUNW NepeaaTtb Ha apyroe paboyee MecTo.

5. MNosiBMnacbL BO3MOXXHOCTb nMnopTa moaenen gopmarta OBJ.

6. MakcmmaneHoe NIMHENHOE OTKITOHEHNE, KOTOPOEe MOXHO 3adaTh MPU HAacTPOMKe aKcrnopTa B
dopmatel STL, JT, VRML, yBenuyeHo go 30 mm.

lpunoxernus

1. O6opydoeaHue: Tpyb6onpoeodbi

- [losBunacb BO3MOXHOCTb YCTAHOBKWN 3r1eMeHTOB (GOHKM, WTyLepa) Ha NOBEPXHOCTb
TpyObl. Mpn ycTaHOBKE MOXHO 3agaTb NOSIOXEHNE anemMeHTa Ha Tpybe (cmelleHune,
OTCTYN, HAKMOH), Ao6aBUTbL NogpesKy No AMamMeTpy, NpY HEO6XOANMMOCTN N3MEHUTL
napameTpbl anemeHTa. Ecnv B Mmogenu anemeHTa yka3aHo OTBEpPCTME, KOTOpoe
Heobxoaumo fobaBuTb NpK yCTaHOBKE Ha Tpyby, TO OHO AobaBnsAeTcs aBTOMaTUYECKN.

- [JloGaeneHa BO3MOXHOCTb NOCTpoeHms Tpybonposoaa B cbopke 6e3 cosnaHmsa danna
Ha aucke.

- TlosiBunacb BO3MOXHOCTb 3afaHus LuBeTa TpybonpoBogam no TeKyLLEeMy Crot. 3To
nossonsiet bonee HarnNAAQHO oTobGpaXaTb pasHble cMCTeEMbl B COOpKe ¢ nocneayoLLen
nepegadei LUBeTa Crnos B YepTex.

- [losBunacb BO3MOXHOCTb B KQ4eCTBE aBTO3MEMEHTOB B CTUNE A006aBNATb KPECTOBUHBI.

2. O6opyodoeaHue: MemannokoHcCmpyKyuu

- B koHcurypauumn npunoxeHumsa gobasneHa HaCcTponka pasmeLleHns BHOBb
CO3[aBaeMblIX 3NIEMEHTOB MPUITOXXEHNS Ha CMOSX C 3aAaHHbIM LIBETOM.

- B Katanor npunoxeHusa gob6aBneHbl COpTaMeHThbI:

- [OCT 13622-91 lNpodunu npeccoBaHHbIE NPSMOYIOfibHbIE PABHOMONIOYHOIO
TaBpOBOro CEYEHUS 13 antOMUHUEBBIX Y MarHWEeBbIX CMaBoOB.

- [OCT 29296-92 lNpodunu npeccoBaHHbIE NPAMOYIrOfibHbIE HEPABHOMOSIOYHOIO
TaBPOBOro CEYEHUN 13 antOMUHUEBBLIX N MarHMeBbIX CMaBoB.

- [OCT P 56043-2014 MNpodunu npeccoBaHHble Bynbboo6pasHbie MONOCOBOro
CMMMETPUYHOIO M NOSIOCOBOr0 HECUMMMETPUYHOIO CEYEHUI C TpaneumneBnaHom
rOrfloBKOW U3 antoMUHMEBBIX CM1aBOB.

- [ob6aBneHbl KOMaHAb!:

- KHuya — co3gaeT aneMeHT KOHCTPYKUMM Kopryca Afis COeQUHEHUSt OTAENbHbIX
yacteun Habopa, pacnonararowmxcsa nog yrnom. NMpegycMoTpeHa BO3MOXHOCTb
NOCTPOEHUSA KHULbI C OTOTHYTbIM hiaHLeM.

- KHuuya mopueeasi — co3gaeT NUCTOBYIO AeTanb A8 nogkpenneHns cBoboaHbIX
TOpUOB pebep KeCTKOCTW.

- Ha3sHayumb npunyck — Ha3Ha4aeT Npunyck Ha KPOMKM NMCTOBbLIX AeTanen ans
KOMMeHcaumm HeToYHoCTen npu cbopke 1 cBapHbIX Aedopmaumsix.

- Bbiepy3umb koHmyp e DXF — co3gaeT haiin ¢ KOHTYpOM NMCTOBOW AeTanu B
dopmate DXF gns nepenayn Ha nasepHbin cTaHok ¢ YlY.

- [lpun NOCTPOEHUN N30MALMN rPaHU B Ka4eCTBE rpaHuL, Tenepb MOXHO BblbupaTb
NMOCKOCTW.

- Tlpu NOCTPOEHUN N30NALMKN FPaHK U N3ONALMK Terna NosiBunacb BO3MOXHOCTb
aBTOMAaTMYeECKM BblOMpaThb KacaTenbHble rpaHu ¢ HaxxaTon knasuwen <Ctrl>.

- [obaBneHa BO3MOXHOCTb 3arpyaTb MOAENN MEeTanoKOHCTPYKLUMIN, NOCTPOEHHbIX B
Aveva 1 coxpaHeHHbIX B doopmate xml.

3. Banbi u MexaHu4eckue nepedayu

- 3akoH4yeHa peanusauusa nogaepXkm paboTbl NPUNOXKEHNUST C MOHUTOPamMKn 4K n nv
noao6HeiM, ¢ MacwTabupoBaHnem wpudgToB 6onee 100%, 3aBepLueH nepexon Ha
mMacLTabmpyemMble NMKTOrpamMmmbl.

— PeanusoBaHa BapnaTMBHOCTb KOH(UIypaLmin KOHCTPYKLUMI LLECTEPEH, LLKMBOB,
3BE3404eK 1 T. 4. (pasHoobpasHble BMAbl NOAHYTPEHMI, BbIGOPOK, BLIHOCOB 3y0G4aThbiX
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BEHLOB), 4TO o6ecneunno BbICTpoe 1 NPOCTOe NOCTPOEHNE MHOXECTBA AeTanei Takoro
™Mna .

PeanusoBaH pacyeT U NPOeKTMPOBaHNE KOHUYECKOW NpsiMo3y6oi nepeaayun
BHYTPEHHEro 3aLuenneHus.

[o6aeneH HoBbIN BMA CTyneHn — Lunungpryeckasn 600biwKa.

B pacuyeTe 4YacoBbIx Nepefay peann3oBaH aBTOMaTU3MPOBAHHbIN (PYyHKLUWOHAN
nondopa HecTaHA4apTHbIX KoadhduumeHToB Npodmng 3ybbeB € LeNbio UCKITHYEHUS
NHTepdepeHUmmn 3yObeB.

B mogyne pacyeta uMnuHapuyeckMx nepefad BHELHero 3auenneHns peanvsosaHa
WHTEerpauusa ¢ mogyrnem MHorokputepuansHon ontummusaumm I0SO, yto obecneuunno
BO3MOXHOCTb nogbopa napamMeTpoB nepegad, obecneymsaoLmnx 6omnee pecypcoemMkyto
N HagexHyto paboTy nepefay B Tex xe rabapuTHbIX napameTpax.

[nsa sybuyatbix umnuHgpudecknx nepegad obaeneH BapuaHT dpacku no BeicoTe 3yba
(NnpumeHsieTcs Ha 3apyBeXHbIX KOHCTPYKUMSAX 3yB4uaTbIX KOnec).

O6opydoeaHue: KabenbHble KaHasbl

MosiBunacbk BO3MOXHOCTb A0GaBNeHns Mmatepmana Ha 3afiEMeHTbI MPSIMOro yvyacTka
notka u3 cnpaso4vHnkoB CtaHgapTtHble nsgenusa unm NOJIMHOM:MDM.

B kauyecTBe aBTO3MEMEHTOB B CTUINE MOXHO A400aBNATL BEPTUKANbHbIE TPONHUKN 1
KPECTOBWHbI.

MosiBunacbk BO3MOXHOCTb BbiOOpa BapuaHTa BKIOYEHMST KabenbHOro kaHana B
rofIOBHYO0 COOPKY: B BMAE COOPKU UIv B BUAE OTAENbHbIX AeTarnen.

MosiBunacb BO3MOXHOCTb 3aaHns LBeTa kKabenbHbIM KaHanaMm Mno TEKyLLeMy Croto.
910 no3sondeT bonee HarnaQHO oTobpaxaTb pasHble CUCTEMBbI B COOpKe C
nocrneayroLen nepegadyen Lseta crosi B YepTex.

5. CeapHbie coeQuHeHuUs1

ANropyT™M CO30aHMs CBapHbIX LUBOB B TPEXMEPHbIX MOAENSAX MONTHOCTLIO NepepaboTaH ¢
Lenbio obecneyeHns ObICTPOro Co3aaHMs MHOXECTBa CBAPHbIX LLBOB; OCYLLIECTBIEH
nepexof OT NOCTPOEHMSA OTAENbHbIX LLUBOB K MOCTPOEHUIO CBAPHbIX COeAUHEHUN, B
KOTOPbIX XPaHUTCA MHPOPMaLMS He TOMbKO O LWBaxX, X 0603HAYeHUM, HO 1 O
CBapvBaeMbIX Tenax U KOMMNoHeHTax. ATo NO3BONSET B nocneayuem paboTtatb co
CBapHbIM COEAMHEHMEM KakK C eANHbIM MHOPMaLMOHHBIM 0GBEKTOM, NPOBOANTL aHaNMu3
Ha NPUBaAPEHHOCTb KOMMOHEHTOB CBAPHOWM KOHCTPYKLUN.

LLiBblI cBapHOro coeanHeHns npeacTaBnsAT cobor MHPOPMAaUNOHHbIE (T. €. He
MMelLLMEe pearibHOM reoMeTpun) oobekTbl. [ns co3gaHns MHOOPMALMOHHbBIX CBapHbIX
LUBOB B cOOpKe NpeaycMOTpeHbl KomaHabl Taepoesnil woe, Yanoeol wos,
Cmbikoeolu woe, HaxrnecmoyHsbil woe. B komaHaax peannsoBaHbl pas3finyHble
cnocobbl 3aaHNSA TPAEKTOPUIA U CEYEHUIA CBAPHbIX LLIBOB, BO3MOXHOCTY pasMeLLeHNs
N U3MEHEHMSI MOJTOXKEHWST KaK rpynmbl LUBOB, TaK M OTAESNbHOIO LWBa BHYTPY Fpynnbl.
lpoeepka ceapHbIx coeQUHEHUll — HOBasA KOMaH4a, NpegHasHavYeHHas ans
aHanusa Modenu Ha Hanuyme npuBapeHHbIX/HENPUBAPEHHbIX KOMMOHEHTOB,
BM3YyaribHOrO KOHTPOMSI NPUHAANEXHOCTU CBapHbIX LWBOB. [1peaycMoTpeHb!
cnenyoLime cnocodbl aHanmaa:

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

lMpeobpa3oeaHue ceapHbIXx Weoe 8 meepdbie mesia — HOBas KOMaHAa,
nossonstowias npeobpasoBaTtb MHPOPMALNOHHBIE CBApHbIE LWBLI B TBEPAbIE Tena,
4TOObI 3aTEM C HUMKN MOXHO BbINO paboTaTb Kak ¢ Tenamu (genaTb Bbipessbl,
OTBEPCTUS, UBMEHATb CBOMCTBA OTOBPaXEHUSA U TEKCTYPY U T.M.). DTO HYXKHO B
crny4asx, Koraa nocne cBapku ocyLlecTBnseTca MexaHoobpaboTka, a WBbl nonagatwT B
0bpaboTky. MpeaycmoTpeHbl crieayoLlme cnocobbl Bbibopa LWBOB A5
npeobpasoBaHus:

- BCe€ LUBbI;
— TONbKO Te, KOTOPble NPUHAANEeXaT BbiIopaHHbIM KOMMOHEHTaM;
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- WBbI 00WmMe ana Bbl6paHHbIX KOMIMOHEHTOB.

HoBble BO3MOXXHOCTM Npu paboTe ¢ YepTexxamu:

,D,J'Iﬂ penakTmpoBaHuA 0003Ha4YeHUn u KOHCTPYKTUBHbIX 3JIEMEHTOB CBapPHbIX LLIBOB
[o6aBneHbl BCNbIBAKOLME KOHTEKCTHbIE NAHENM.

HopaboTaHbl Ananory BBoAaa Tekcta ob6o3HavyeHun B komaHae O6o3HavyeHue
ceapHo20 wea.

HobaBneHa komaHaa YcsioeHoe u3zobpaxeHue ceapHO20 wea, No3BosisioLLas
co3gaTb B rpachmyeckom JOKYMEHTE crneayroLime ycroBHble 0603HaYeHNsi CBapHbIX
wsoB no NMOCT 21.502:

- LLloB BHaxnecTKy, KOHTAKTHbIA, TOYEYHbIN,

- Lo anekTpo3akneno4yHbIn BHaAxXNecTKy,

- CeapHasi Touka.

B komaHoe KoHcmpykmueHbie arieMeHmbl ce8apHbIX W08 OTKOPPEKTUPOBAHDI

dopmynbl pacyeTa nnoLaam NonepeyYyHoro CeYeHnst HannaeneHHoro Mmatepuana
CBapHbIX LUBOB.

B HacTporikax komaHaa O6o3HavyeHue ceapHo20 wea u KoHcmpykmueHbie
a1eMeHmMbI ceapHbIX weoe fo0aBneHa BO3MOXHOCTb YCTaHaBNMBaTbL COCTaB
CBOWCTB B COOTBETCTBUE CO CBOMCTBAMM, CO34aHHbIMWN B TEKYLLIEM JOKYMEHTE.

VMcnpaBneHbl HaaeHHbIe OLLIMOKU.

6. MexaHuka: MNpyXuvHbI

[o6asneHbl HoBble pacyeTbl NpyxuH no OCT 5.9539-80 MpyXuHbI BUHTOBbIE
uunuugpuyeckue. Hactoawmi ctaHaapT pacnpoCcTpaHaeTcsa Ha NPY>XUHBbI,
npyMeHsieMble B CyOBOM MaLLUMHOCTPOEHMU, CyAOBOM NMPUBOPOCTPOEHMM 1
ANEKTPOTEXHUYECKUX YCTPONCTBAX.

Mpy nocTpoeHnn YepTexa NpyXuHbl 6e3 NpoBeaeHNst pacyeTa, NosiBunach
BO3MOXHOCTb BblbOpa cTaHAapTa Ha TeXHUYeckne TpeboBaHus.

[obGaBneHa aHrnuinckasa nokannsauusa NpunoXeHus.

CepBMCH blé UHCTPYMEHTbI

YnyJdweHa n nepepaboTaHa kKomaHAa 3aMeHa mekcma:.

nobaBneHa BO3MOXHOCTb NPOCMOTPA TEKCTOBLIX (hparMeHToB, coaepXKallX NCKOMbIN
TEKCT, B CBA3U C YeM KOMaHAa nepenmeHoBaHa B lTouck u 3ameHa mekcma,
pobaBneHa BO3MOXHOCTb Bblibopa 0QHOro UM HECKOSbKUX TEKCTOBbLIX (OparMeHTOB, B
KOTOpbIX OyAeT npon3BeaeHa 3aMeHa TeKCTa (paHee 3aMeHSANNCL BCE BXOXAEHUS),

B UepTexax u pparmeHTax gobasneHa nogceeTtka o6beKTOB B rpadmyeckon obnacru,
KOTOpblE COAEepXaT MCKOMbIA TEKCT,

ynpaBreHue npoLeccoM noncka 1 3aMmeHbl Tenepb NPON3BOAUTCA Ha cneumanbHOM
naHenu y BepTukanbHOW rpaHnLbl OkHa (a He B gnanore, Kak paHee) — 3TO No3BonseT
OOHOBPEMEHHO paboTaTb C KOMaHOOW U OTKPbITEIMU AOKYMEHTaMW,

B Habop 06BLEKTOB, rae AOCTYMHbI MOUCK 1 3amMeHa, [o0aBneHbl MaKpO3IEMEHTLI U
cTpouTenbHble 0603HaYeHNs,

B NepeYyeHb 0OBLEKTOB, KOTOPLIMW MOXHO OrpaHMyYnTb obnacTb noucka, 0oOaBneHbI:
CKpbITblE CMOU U BUAbI, MAKPO3NEMEHTbI, pasMepbl, MaLLMHOCTPOUTENbHbIE U
cTpouTenbHble 0003Ha4YeHns, Tabnuupl,

MOXHO BKINIOYUTb y4eT pernctpa 6yKB 1 NOMCK CroBa LEeSIMKOM,

TEKCTbl, BBOAMBLUMECS ANS MOMCKA U 3aMEHbI, COXPaHATCA A0 KOHLA ceaHca paboThbl
B KOMIMAC-3D 1 mMoryT ncnosnb30oBaTbCs NOBTOPHO.

KompasFlow, rugporazognHamuka gna KOMIMAC-3D

TOYHOCTb TPMAHIyNALUN reoMeTpUYeckon Moaernm Tenepb He 3aBUCUT OT HACTPOWMKK
ToYHocTK oTobpaxeHns B KOMIMAC-3D, 4To no3BonseT NnepeHoCUTb pacyeTHbIe
NPoeKTbl Mexay pabouynmmn mectamm 6e3 M3MEHEHWI.
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10.

11.

12.

13.

14.

- YcTpaHeHo orpaHuyeHune, n3-3a KOTOPOro reoMeTpUYeckme MOoAEenNn BbICOKOM
CNOXHOCTUW He 3anyckanucb Ha pacyeT. Tenepb npunoxeHne KompasFlow paboTaeT ¢
MOZEensiM1, COCTOALLMMU M3 B6OMbLLOMO Yncna rpaHen.

- VcnpaBneHa owmnbka: nepuoauyeckn agantauust K peleHmio He cpabartbiBana, Yto
MOTIO NPUBOAMTL K NMOrPELLHOCTU B pacyeTax.

KonBeptop ECAD-KOMIMNAC

MonHocTbo NepepaboTaHa TexHoNorMa «obpatHoro» KoHesepTMpoBaHusa na KOMITAC-3D B
ECAD-cuctemsbl 4epes popmart IDF.

PeanunsoBaHbl ABa cLueHapus:

- cosgaHme B KOMITAC-3D HoBow nycTon nnaTbl U3 3apaHee co3gaHHoro wabroHa,
JopaboTka KOHTypa nnaTtbl, yCTaHOBKa Ha nnaty Moaenen KnoyeBbiX KOMMNOHEHTOB,
cosgaHue IDF-pannos gna umnopta B8 ECAD-cucteme;

- popaboTka B KOMIMAC-3D mogenu c6opkm nevaTHOW Nnatbl, NOAYy4YEHHOW C MOMOLLbIO
3D-koHBepTOpa u3 IDF-annos, nameHeHne KOHTypa nnaTtbl, U3BMEHeHUe NooXeHUs
KOMMOHEHTOB, YCTAaHOBKA HOBbLIX KOMMOHEHTOB, O6HOBNEHNE UcxoaHbIx IDF-dhannos
ana umnopta B ECAD-cucteme.

MNMoapobHoe onuncaHune npuBegeHo B CNpaBOYHOW CUCTEME MPUIIOXKEHMS.
O6opynoBaHue. Kabenu n xrytbl

- [lepepaboTaHa BHYTPEHHSISt TEXHONOMMNSI NOCTPOEHMSA TEN NPOBOAHUKOB N OBLLMX
y4acTKoOB Ha 6a3e «nnarmMHHOM» TeXHOSOrnn. ATO NO3BONSET YCKOPUTL
mMogenupoBaHue B 3—5 pas.

- [lpwu pabote c kabensamu n xrytamn, paspabotaHHbimmn B 19 n 20 Bepcuax KOMIAC-
3D, Heobxoanmo B noacbopkax XKryToB yaanuTb BCE KpMBbIE-TPACChl U KpMBbIE 0BLLMX
Yy4acTKOB (C OQHOBPEMEHHbIM yAaneHnem Ten), U 3aHOBO BbINOSTHUTL KOMaHA4y
Co3zdamb modenb x2yma/kabensi.

— BaepgeHa onums noucka kpatyaunien anvHbel Tpacebl. 10 ymonyaHmioo oHa OTKAYeHa.
PekomeHayeTcsa BKMAOYaTb OMNLUKUIO TONBKO B TOM Criyvae, ecnun Tpacca coeguMHeHns
MOXET MPOXOAMUTb MO HECKONbKUM BapuaHTaMm Lernoyek TPaeKTopun.

- [HopaboTaHa yHKLMA NOCTPOEHUS pa3BEPTKM XKryTa Ha NNOCKOCTb: Tenepb Bce
OTBETBIIEHNSA U3 y3N1a «KUCTOUKNY YKnagbiBatoTca B cektop -90...+90 rpagycos.

- Peanu3oBaHO NocTpoeHMe Ten onfeTkn Ha OTAENbHbIX CErMEeHTax KpMBOW Tpaccehl
XryTa unm Kkpueom obLuero ydacTka (paHee Teno onfeTkn CTPoOUNoCk BOOMb BCEN
KpvBOW).

- PeanusoBaHo NocTpoeHue Ten OnneTku B MOAENN pa3BepTKU.

- [JopaboTtaHa CnpaBo4Has cuctema.

MexaHuka. AHUMaUuA

Ha NaHenb BocnpouseeaeHns 0obaBneHbl KOMaHabl NOKaApPOBOro BOCNPOU3BEAEHMS
Bneped n Ha3aad.

ABTOpaCCTaHOBKa nosnuumn

Hob6aeneHa komaHaa O6beduHUMBb 0603HaYeHUs1 NO3uyul, NpegHa3Ha4YeHHas ons
3aMeHbl HECKOTNbKMX YKa3aHHbIX 0603HaYeHM NO3NLMM OOHUM MHOTOMOSIOYHbIM
0603HayeHnem. Komanaa paboTtaeT Tonbko ¢ 0603HaYEHUSIMU, KOTOPbIE CBSI3aHbl C
o6bekTaMu cneundukaLum.

Bubnuomeka Mamepuanbl u CopmamMeHmMbI
AKTyanuanpoBaHbl crnegytowmne OKYMEHTbI:

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

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

FOCT 9412-2021(93).

Bu6nuomeka CmaHdapmHbie usdenus
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B kaTanor Kpenex noGaBneHsbl:

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

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

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

N3MeHeHuUe KoMrisieKkma nocmaseku

1.

3 koMnnekTa NoCTaBKu UCKIIOYEHbI CNeayoLne NpUNoXeHns:

- MeHepxep TMNOBbIX 311EMEHTOB,

- KonsepTop PdiF-KOMIMAC.

B komnnekT noctaBku BknoYveH nporpammMHbin naketT Cepeucbl ACKOH, npeaHasHavyeHHbIv

Ansi:

— obHoeneHuna NMNO ACKOH yepes NHTepHeT;

— aBTOMAaTU4YeCKOro cocrtasneHus otyeTta o cboe B pabote MO ACKOH;

- 3anycka npunoxeHun ACKOH n3 eguHon pabodein obnactu;

— npegocTaBneHns Nonb3oBaTernto akTyanbHOW BaXXHOW MHOPMaLnmn OT KOMNaHun
ACKOH.

dyHKuMoHanbHocTb CepBuca cbopa guarHoctmyeckon nHgopmaumm MO ACKOH
MOSIHOCTLIO NepeHeceHa B NporpammHbin naket Cepeucekl ACKOH, noatomy Cepsuc cbopa
ANarHoCTU4eCKon MHopMaLmMmM Kak CaMOCTOSITENbHOE NPUIOXKEHNE U3 KOMMSEKTa
MOCTaBKW MCKITHOYEH.

Omnuyus eepcuu 20 om gepcuu 19

Ob6uwee

1.

[o6aBneHbl HOBble BO3MOXHOCTU HaCTPONKM UHTepdelica:
- nepewmeLlleHne Habopa naHenewn B cnucke,
— CKpbITMe Habopa naHenen,

- paboTa c nonb3oBaTenbCKMMU Habopamn naHenen: gobasneHune, yaaneHue,
BKITOHYEHME NONb30BaTENLCKOro Habopa, Co34aHHOro Ansi O4HOMo TMna JOKYMEHTOB, B
cnucok HabopoB Ans APYroro Tuna AoKyMeHTa,
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- [pobGaBrneHne B Habopbl yxe NMEeKLUXCs, T.e. BXOAALWMX B Apyrue Habopbl, naHene
(paHee naHenb gobaBnanack B HAGOP TOMbLKO NyTEM co3aaHus),

— nepenMMeHoBaHMe nosb3oBaTesIbCKUX MHCTPYMEHTAalbHbIX naHenem,
- HaCTpOIZKa KOHTEKCTHbIX NaHemnen.

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

— VMHCTpPYMEHTasbHblE NaHenn 1 NaHenu ynpasneHus,
— KOHTEKCTHbIE NaHenwu,
— KnaBuaTypHble KOMOUHaLUWK.

B ananore HacTpoliku knaBmaTypbl Tenepb 0TOGpaXatTcs CUCTEMHbIE KOMaHAbI,
Hanpumep, komaHaa Cozdamsb o6ekm (<Ctrl> + <Enter>). KombuHaumm knasmLu,
Ha3Ha4yeHHble 3TUM KOMaHAaM, HEBO3MOXHO M3MEHUTb UMK NepeHasHaunTb Apyrum
koMaHaaMm. CucmeMHble KOMaHObl OTMeY€EHbI cneLlmnanbHbiM 3Ha4ykoM. [lJobasneH
dunbTp CUCTEMHbIE KOMaHAbI AN 0TobpaXKeHus B guarnore TofbKO CUCTEMHbIX KOMaHA.

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

YnyylieH npoLecc rpynnoBoro OTKPbITUS AOKYMEHTOB (Kak B criydae BblGopa HECKOMbKMX
chainnoe B anarnore oTKpbITUS, Tak U B cnyyae, korga npeablayLlnii ceaHe paboTbl Obin
3aBepLUEH MPY HarnM4YMm HECKONbKUX OTKPbITbIX JOKYMEHTOB):

- [pynnoBoe OTKpbITUE yCKOpPEHO. Hanbonbwmnin addekT 3ameTeH Npu OTKPLITUK TPYMIbI
OOKYMEHTOB HEDOMbLLOW N CPpeaHEN CITOXHOCTU.

— Bo Bpems rpynnoBoro oTkpbITUA JOKYMEHTOB Ha 3KpaHe OoTobpaxaeTcs OKHO
nHamkaTopa npouecca. OHO CoOAepPXKUT UMSI OTKPbIBAEMOIO B AaHHbLIA MOMEHT
OOKYMeHTa 1 ccbinky NpepBaTb ANs NpekpalleHnst 3arpy3km BCeX OCTaBLUMXCS
OOKYMEHTOB rpynnbl.

YCKOPEHO NMepEKIToYeHne Mexay BKnagkamm gokymeHTtos B okHe KOMIMAC-3D.
HanbonbLumin adhpekT 3aMmeTeH Npy NEPEKITIOYEHUN Ha BKNadKy, rae B [lepeBe OKYMEHTa
pa3BEpPHYTbl KBETBUY.

Mo npocbbam nonb3oBaTenen yBenuyeHa WmprHa nosiockl NpokpyTkn Ha MaHensax
ynpasneHus (JepeBo ookyMeHTa, [NaHenb napaMeTpoB U Ap.), a Takke B HEKOTOPbIX
ananorax N OKHax.

TpexmepHoe ModenuposaHue

1.

MNoaBunack HoBad KOMaHAa NOCTPOEHUS NOBEPXHOCTEN — [lo@epXHOCMb KOHUYECKO20

cedeHusi. OHa co3gaeT NoBepXHOCTb, KOTopas obpasyeTca nyTeM nepemMeLLeHns KpuBom

KOHMYECKOro cevyeHus No AByM HanpasnsowmM ¢ BO3MOXHOCTbIO UBMEHEHNS NapaMeTpoB
3TOro CeuveHwus.

MosiBUNMCb HOBbIE KOMaHAbI JIMCTOBOrO MOAENMPOBAHUS:
- [Ipeobpazosamsb 8 slUCMOB0OE MeJsyIo — CO3aaeT NMCTOBOE TENO Ha OCHOBE
MMeloLenca TBepaoTeNbHON UM NOBEPXHOCTHOM MOAESN.

lMnockue y4acTku nostly4eHHOro fIMCTOBOro Tena COOTBETCTBYIOT NSIOCKMM FPaHsM
NCXOAHON MOoAernu, a crmbbl — pebpam unu cKpyrineHnsMm Mexagy nnoCKUMmn rpaHsamMm.
Hennockne rpaHn ncxogHom mogenu nrHopupyotcs. [loctyneH asTomaTuyeckmin NoOnCK
CKPYINEeHUI, onpeaensaioLmx nonoxeHme crnbos B IMCTOBOM Tene.

I'IonyquHoe JINCTOBOE TEJ10 COXpPaHAET acCcoUuMnaTUBHYIO CBA3b C NCXOOHOW MOAENbIO.

- Om6opmoeka — CTPOUT B NINCTOBOM Terne crub, pacnonoXeHHbIN BAOSb NIIOCKOro
pebpa Npon3BonbHOM POpPMbI MNK LENOYKM Takux pedep, coegmHAILWMNXCH No
KacaTerbHOW.

- lWmamnoeka mesioM — CO30a€eT B IMCTOBOM Tene WTaMnoBKy nNo doopme apyroro, 3a-
paHee co3gaHHOro B mogenu tena. Npu BbINONHEHUN onepaunn Nonb3oBaTelb MOXeT
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10.

YKa3aTb, ABNAeTCA N1 3TO Tefi0 NyaHCOHOM Uin ManI/ILI,eIZ, n (OI'ILI,I/IOHaJ'IbHO) Bbl6paTb
rpaHun gnsa Bblpy6KI/I — Ha X MecCTe B LUTaMMNOBKe 6yﬂ,yT OTBEepPCTUA.

Mcnonb3oBaHHOE B onepaunn Tesio MoxXeT ObITb CKPbITO UMK OCTaBJ1EHO. CospaHHas
LTaMnoBKa COXpaHAET C HAM acCoUMaTUBHYHO CBA3b.

MosiBunack HOBasi KOMaH4a AnarHocTnkn — Cemka epaghukoe kpueusHbi. OHa paboTaeT
C NOBEPXHOCTbLIO U MO3BONSAET OLEHUTb ee KpMBuU3Hy. PesynbTtaT paboTbl KOMaHabl —
rpadouky KpUBM3HbI AN NUHUIA NepecevYeHns NOBEPXHOCTU C NSIOCKOCTSAMM,
pacnonoXeHHbIMK:

- nubo napannenbHO yKasaHHOW norib3oBaTtenemM 6a3oBON MOCKOCTH,

- nnbo pagmanbHO BOKPYT TOYKM, YKa3aHHOM nonb3oBaTernieM Ha uccrenyemon noeep-
XHOCTM (BCE NIIOCKOCTM NPOXOAAT Yepe3 HopMasb K MOBEPXHOCTU B YKasaHHOM TOUKE).

Nlo6aeneHa komaHaa Pazmep dyau. OHa No3BoMsieT NPOCTaBUTb pa3Mep ANWHbI Oyrn K
pebpam, nmeroLLMm bopMy Ayrn OKPYKHOCTU, @ TakkKe K MPOCTPAHCTBEHHbLIM Ayram.

lNosiBMnacb kKomaHaa Pa3p93amb, no3ponidarLlasd pacceyb Teno UM KOMNOHEeHT Ha
HECKOJSbKO YacTen, kaxagasa ua KOTOPbIX CTAHOBUTCA CaMOCTOATENbHbIM TEJ10M.

CeKyLLI,VIMVI obbekTamm MoryT ObITb MIOCKOCTH, NOBEPXHOCTU, Nosy4aemble
BblaaBlninBaHMeM 3CKu3a, 1 apyrume ob0bekThbl. Bo BpeM4d BbINMOJIHEHNA KOMaHObl MOXHO
yKa3aTtb, Kakme 13 06pa3OBaBLIJVIXC$| TEeNn AOJTXHbI OCTAaTbCA B MOAENN.

PesynbTaTt npuMeHeHnsa komaHabl Pa3pe3amb K KOMNOHEHTY COOpKM — NosIBNEHNe B
cbopke HoBbIX Ten. KOMNOHEHT nNpy 3TOM nepecTtaeT oTobpaxaTbcs U yunTbiBaTbcs B MLIX
cbopku.

MosiBUNack HoBasi koMaHAa pefakTupoBaHus — lMepemecmums 2paHu. OHa 3aMeHsieT
yKa3aHHble rpaHu 3KBUAMCTAHTHbIMWU Ha 3aaHHOM PacCTOsIHUM U B 3a4aHHOM
HanpaBsreHun, MoanduLmpys coceaHve rpaHm TakuMm obpasoM, YTobbl TeNo/NoBEPXHOCTb
oCTaBarnoch LenbIM.

B komaHae YOanumsb 2paHu Tenepb MOXHO BKITHOUYUTb COXPaHEHMe LenocTHOCTU. B
pesynbTaTe rpaHu, cocegHve ¢ yaanaeMmbiMy, MOANMULMPYIOTCS TakuMm 06pa3om, YTOoObI
Teno/noBepxHOCTb OCTaBanoch LenbiM. 3TO NO3BONSAET yaAandTe U3 MoAeNnun Takue
3NEMEHTbI, Kak OTBEPCTUS, hacku, CKPYrneHns 1 T.n. B Criy4ae OTCYTCTBUSA UCTOPUM
NOCTPOEHUs (Hanpumep, ecnu getanb — UMMNOPTMPOBaHHas).

B komaHabl CMeweHHas ninockocmb 1 [Tnockocmb nod ya2nom nobasneHa

BO3MOXXHOCTb yKa3aHUsl konmyecTBa nnockocten. bnarogaps aTomy 3a oguH BbI30OB

KOMaHAbl MOXXHO MOCTPOUTb HE OHY, @ HECKOSNbKO MSIOCKOCTEN, PACNONOXEHHbIX C

3aaHHbIM JNIMHENHBLIM U YIOBLIM LUAroMm.

B komaHae JluHelHbIlU pa3Mmep YyCOBEPLLUEHCTBOBaH BbIOOP OOBHEKTOB: NPU YKasaHUu

OKPY>XHOCTU (Hanpumep, Kpyrnoro pebpa) BbilopaHHOM CYMTAETCs TOYKa LieHTpa 3TON

OKPY)XHOCTW, NPW YKa3aHUN pa3oMKHYTOWN KPUBON — ee CpeaHsisi TOUKa, NPy yKasaHum

LUMNNHOPUYECKON/KOHNYECKON MOBEPXHOCTN — OCb 3TON NOBEpPXHOCTU. Bnarogaps atomy

NPOCTaHOBKa pa3mMepoB YNpoCcTUnach.

Mpun paboTe co BcnomoraTenbHbIMU NAIOCKOCTSIMU M NITOCKOCTAMKU abCONIOTHOM CUCTEMBI

KoopAuHaT cTanu AOCTYMNHbI CneayoLmne BO3MOXHOCTH:

- ABTOMaTMYeckasi moAroHka pasmepa npsiMoyrofibHUKa, CUMBOSM3NPYHOLLENO NITOCKOCTb,
nog rabaput mogenu. lNMoka nogroHka BKAYEHA, PyYHOE M3MEHEHWNE NPSIMOYToNbHUKa
NMOCKOCTN HEBO3MOXHO.

- OtoGpaxeHune B rpadmnyeckon obnactu Hagnmcu, cogepallen HammeHoBaHNe
nnockoctu. Nocne neperMMmeHoBaHNsi 06GbEKTa MEHAETCS M TEKCT Hagnucu. LLenyok
MbILLbIO MO HAAMWUCK BbiAENSAET NITOCKOCTb.
3ameyarnue. OTobparkeHne HagnMcn ¢ HAMMEHOBaAHNEM BO3MOXHO Takke Ans
cneayoLwmx o6 beKToB:

— BCMomoraresnbHas ocb,
— noKanbHasa cuctema KkoopauHar,
— KOHTPOSbHAasA N NPUCOELUHUTENBHANA TOUKN.
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11.

12.

13.

14.

15.

16.

Mo yMon4aHunio noaroHkKa pasmepa ninockoct 1 OTO6pa)KeHV|e Haanucen o6 beEKTOB
OTKJITHOYEHbI.

HopaboTaHa onepauus BblaaBnMBaHUS: Tenepb B KAYECTBE CEYEHUSI MOXHO
OLHOBPEMEHHO UCMNONb30BaTh HECKOSBbKO pa3HbIX 0ObEKTOB: rpaHem, KpMBbIX, 3CKM30B (B
TOM YuncCre OTAENbHbIX 0bnacTen acknsos).

Ecnu kpuBble B 3ckn3e nepecekaroTcsi, TO Nosy4aroLmecst y4acTku MOXHO MCMONb30BaTh
Kak camMoCTOsiTENbHbIE 0OBEKTbI B Onepaumsix, KOTopble 4onyckatoT paboTy ¢ COCTaBHbIMU
KpvBbIMK. Hanpumep, y4acTkn nepecekaroLmnxcsi KpMBbIX 3CKM3a MOXHO MO OTAENbHOCTY
BblOMpaTh NS BKIHOYEHMS B TPEXMEPHbIN KOHTYP, rPaHuLy 3annaTku, TpaeKTopuio ans
anemeHTa Nno TPaeKkTopuK, KPUBYIO ASi MaccvBa BAOMb KPUMBOW 1 Ap.

ToukM nepeceyeHnss KpMBLIX 3CKM3a MOXKHO MCMONb30BaTh Kak OObIYHbIE BEPLUUHBDI;

Hanpumep, NPUBSI3Ka K TOYKaM NepeceYvYeHmnst KOHTYPOB B 3CKM3e AOCTYMNHa Npu NOCTPOEHUN

TPEXMepHO NOMaHOR, NIIOCKOCTM MO TPEM ToYKaMm 1 ap.

— PaHee KpuByo 3CKM3a MOXHO ObIfI0 BbIOpaTh TOMBKO LENMKOM, NMPUBS3Ka K TOUYKaM
nepeceYeHns KpMBbIX 3CKn3a Oblfia HEBO3MOXKHA.

- [pn NOCTpOEHNN KOHTYpa BO3MOXHOCTb BblOMpaTh cnocob npoxona HeBETBSALMXCA
Y3r0B: aBTOMaTn4ecku unu Bpy4Hyto. CooTBETCTBYIOLLMIA NepekroyaTens HaXo4MTCs
Ha NaHenun napameTpos.

HopaboTaHa komaHga lToeepxHOCMb MO cemu Kpuebix:

- [losgBunacb BO3MOXHOCTb MCMOMb30BaHNA MHOFOCErNMEHTHbIX KPMBbIX (paHee
[ONyCKanucb NULLb OgHOCErMeHTble KpmBble). MHOrocermeHTHas KpmBasi MOXeT BbITb
npeacrasneHa TPEXMEPHbIM KOHTYPOM MU KOHTYPOM B 3CKU3eE.
lMockonbKy KOHTYP/ACKN3 y4acTBYET B Onepauun LenNnkoMm, aanbHenwee gobasneHve B
Hero o6bLEKTOB MNM yaaneHne o6bLeKToB BNMUSEeT Ha (POpMy MOBEPXHOCTMW.

- [losiBunacb BO3MOXHOCTb SIBHOMO YKa3aHUS TOYEK KPUBLIX, KOTOPbIE AOMMKHbI ObITh
COEeUNHEHbI APpYr C APYroM B pe3ynbTaTe NOCTPOEHUs. DTN TOUKM 0OpasyioT Tak
Ha3blBaeMble LIENOYKN coeanHeHust. Llenoykn MoxHO co3aaTth aAna obonx HanpaeneHun
U 1 V nnm Tonbko ansa ogHoro.

- [Jo6GaeneHna onuus Ommumu3sayusi hopMbi, KOTOPAsi BKITHOYAET NPUMEHEHNE
anropuTma, yCTpaHSALEro Henpeackasyemble BCNSIECKU Ha HEYACTO 3a4aHHON, HO
A0CTaTO4YHO UCKPUBNEHHOW CETKE KPUBbIX.

- [obaBneH nepeknioyaTenb HaNnpaBneHWs CONPSXXEHMA CO34aBaeMoN NOBEPXHOCTH C
APYron NnoBepxHoCTbHo. MepekntovaTens JOCTYNEH, ECNK ycnosue conpsixkeHns — Mo
kacamesnibHoU vwnu lMepneHOUKYIsAPHO N eCNY He 3a4aHbl KpMBbIE HanpaenexHus V.

— CHSTO orpaHu4eHne Ha pacrnosioKeHne KpUBOW HanpaeneHust V ans crydasi, korga oHa
TOSbKO OfHa: TeNnepb 3Ta KpuBasi MOXET NPOXOANTL Yepes NobbIe TOUKM KPUBBIX
HanpasneHnsa U (paHee — TOMNbKO Yepes KOHLIEBLIE).

B maccuBe onepauun ynydweHa obpaboTtka onepaumin Omeepcmue n Omeepcmue e
Jlucmogom merie: 0OTBEPCTUE C NOAYNHEHHBIMU 06bekTamun Pe3bba n/unn Ockb
BblOMpaeTca Npy NOCTPOEHNN MaCCUBa Kak eauHbIN 06bekT. Takum obpasom, Bce
aKk3emMnnsipbl MaccuBa OyayT 6e3yCnoBHO MMETL Te e NOAYNHEHHbIE OOBEKTLI, YTO U
ncxopHbIN anemeHT. PaHee gnst konmpoBaHusa pe3bbbl ee He06X0AMMO ObINo yKasbiBaTb
KaK OTAENbHbIA UCXOOHbIM 0OBEKT MaccKBa; KONMMPOBaHME OCEBON NMHUKN OTBEPCTUS ObINo
HEBO3MOXHO.

HopaboTaH dyHKLMOHAI MacCMBOB:

-  nosiBMIacb BO3MOXHOCTb KOMMPOBAaHUA MACCMBOB TeN U NOBEPXHOCTEN (paHee 3To
ObINO AOCTYMHO TOMBKO Af151 MacCMBOB KOMMOHEHTOB, onepaLmii, TOYEK N KPUBbIX),

—  9K3eMnnspbl MaccuBa MOryT KONMpPOBaTbCs NO OTAENbHOCTH, T.€. UCMOMb30BaTbCH B
KayecTBe UCXOAHbIX O6BEKTOB NpY MOCTPOEHUN OPYIMX MacCUBOB,

— B MaccuBe Mo ToYKaM B KayecTBe Habopa TOUEeK MOXHO UCNOSb30BaTh MMEIOLLNACS B
MOOEenn MaccmB ToYek, ykasaB ero B [lepeBe (paHee TOYKM MaccmBa HY>KHO 6bino
yKasblBaTb B rpacmyeckor o6rnactm — no OTAENbHOCTU UM PaMKoWn),

- uM3MeHeHune 0bo3HaveHus y Nboro ak3emnnsipa Maccmea Ten pacnpocTpaHaeTcsa Ha
BCe OCTaslbHble 3K3eMMMspbl, BKNOYAS UCXOAHbIN 06 bEKT; UIBMEHEHNE HaMMEHOBaHWS
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17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

OOCTYNHO TOJ1bKO ANA UCXOA4HOro obbeKkTa, 3TO N3MEHEHNE TOXE nepegaeTtca BO BCe
9K3eMnndapbl MaccuBa,

— nodaBunacb BO3SMOXHOCTb KOMNPOBaHUA OCEBbIX TNINHUA.
PaCIJJVIpeHbI BO3MOXXHOCTU COonps>XeHnA KOMMNOHEHTOB-3K3eMMNJIIAPOB MaCCUBOB:

—  COMpPSKEHMS MOXHO HaknaablBaTb Ha 9K3eMMNNAPbl MaccuBa Nno KOHLEHTPUYECKOW
ceTke,

— Ha 9K3eMmMnsipbl MaccvBa no napannenorpamMmMHON CETKE COMPSKEHNS MOXHO
HaknagbiBaTb HE3aBMCUMO OT YPOBHS BIIOXXEHHOCTM (paHee — TONbKO Ha 3K3eMNIsipbl
NepBOro ypoBHS, T.e. Takme, KOTopble He ABMNSATCA IK3eMnngpamMm pyroro Maccmea).

B komaHaoe Pa36bueHue noeepxHOCMU NosiBUNacb BO3MOXHOCTb MCMOMb30BaTh TEMNO U
NMOBEPXHOCTb B KayecTBe pasbuBaemoro oobekTa (paHee Npu ykasaHUn Tena/noBepxHoCTu
dopmmpoBancs UKCUPOBaHHLIA HAbOop rpaHein, KOTOPLIN HE MEHSANCsA Npu
NnepecTpoeHunn).

HopaboTtaHa komaHaa lMpoeepka konnu3sul: [ob6asneHbl onNuun, ynpaensaoLwme
0bpaboTkor 06beKToB, 0OTOOpaKeHNEe KOTOPLIX BLIKITHOYEHO B AAHHbLIA MOMEHT, U
06BHEKTOB, COCTABMAOLLMNX KOMMIOHOBOYHYHO rEOMETPUIO.

Nopa6oTaH ananor lMapamempsl 3epKasnibHO20 OmMpa)XKeHusi KOMMIOHeHMOe:

- [nsa rpynnbl 0OAMHAKOBbLIX KOMMOHEHTOB MOXHO OHOBPEMEHHO N3MEHUTL NapameTp
Cnocob ecmaeku, Pesynbmam, [lonoxxeHue koMnoHeHma wnn Budumocmsb
¢ghaHmoma nytem BbiGOpa HY>KHOrO 3Ha4YEHMA NapaMeTpa B CTPOKE 3aronoBKa rpynnebil.
PaHee cTpoka 3aronoBka rpynnbl 6bi1a NycTon, a napameTpbl KOMNOHEHTOB
3agaBanncb TOMbKO MHAMBUAOYANBHO.

- 3HauveHus napameTpoB Crnocob ecmaeku n Pesynbsmam otoGpaxatoTcsa B popmarte
«MMKTOrpamma + TekcT». PaHee 3Ha4yeHuMs nokasbiBanucb TOMbKO B BUAE MUKTOrpamMm.

B pexunme ceveHna mogenun 0T06pa>|<ar0Tc;| JINHUK, NO KOTOPbIM CeKyLlasa NioCKOCTb
nepeceKkaeTcd C rpaHAMMN Mmoaenu. Enaro,qap;l 3TOMY CTano y,1:|,o6Hee BM3yalbHO
KOHTpPOJ1IMpOBAaTb B3aMHbIE NnepecevyeHna 1en n 3a3opbl Mexay HUMW.

MosiBUNachk BO3MOXHOCTb BCTABKN KOMMOHEHTOB B COOPKY MyTEM «NepeTackMBaHUs»
danna mbiwbio n3 MNMposoaHuka B okHo KOMIMAC-3D, Ha Bknagky c6opku. [JaHHbI cnocod
MOXHO MPUMEHSATL N5l BCTaBkun B cOopky kak mogenen KOMIMAC-3D, tak u mogenen 3
OOMEHHbIX hopMaToB.

MNosBunack BO3MOXHOCTL BBOAA MPOU3BOSILHOW Macchl Anga Ten. PaHee macca Tena
BblYMCNSiNAch HA OCHOBE ero obbema u NNOTHOCTM MaTepunana.

YCKOpPEHO NOCTPOEHME MaccmBa onepaumi B Mmogenu. Oddekt Hanbonee 3ameTeH Ha
MaccmBax ¢ 60MbLUMM KONMYECTBOM 3K3EMMIIAPOB, a TakKe Ha reoOMeTpUYECKNX MacCuBax.

B 6onbwmnx cbopkax yckopeHo BbINOMNHEHWE onepaunn Omeepcmue ¢ aBTOMaTUYeCKUM
onpepenexHvem obnacTv NpPUMeEHEHNs.

[ns KOMNOHEHTOB COOPKM 2-r0 U NOCNeayLLMX YPOBHEN CTano AOCTYNHO U3MEHEHNE

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

BO3BpaT KOMMOHEHTAa B UCXOOHOE COCTOsIHME (YCTaHOBIIEHHOE And Hero B dpanne

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

oTobpaxaTtbcsa crnegyoLme 3Ha4kn, KOTopble NOKa3biBalOT BUAMMOCTb:

- Hacnedyemcs - audumsbil nnn Hacnedyemcs - CKpbimbIli — €CN BUAUMOCTb
KOMMOHEHTA TaKasi Xe, kak B hanne cogepkallen ero noacbopku;

-  Budumbil vnn CKpbiMbIl — €Cnii BUOMMOCTb KOMMOHEHTa B TekyLLeln cobopke
N3MEHEHa No cpaBHEHUIo ¢ harnom nogcbopku.

Brnarogaps aToMy B pa3sHbIX BCTaBKax O4HOM U TOM Xe NoACOOPKU MOXHO

BKITHOYUTL/OTKITHOYNTL NOKa3 pasHbIX KOMMOHEHTOB (paHee Takve BCTaBKU BbIrnsgenm

OAVHAKOBO).

PeanunsoBaH pexum nsonauumn BelbpaHHbIX KOMMNOHEHTOB COOpkX. B aTOM pexnme

oTOBpaXarTCs TONbKO YKa3aHHble NOofb3oBaTeNeM KOMMOHEHTbI, Tena UM NoBepXHOCTH,

a Bce ocTanbHble 06bEKThbI CKpbiBatoTCA. [Mocne Bbixoda 13 pexmMa n3onauum BMaMMOCTb

06BHEKTOB BOCCTaHaBNMBaETCS.
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28. Yny4yweHo oTobpaxeHne TEKCTOB B MOAENSX.

29. YBenuyeHa npoussoantenbHocTb pabotel KOMIMAC-3D (adhdpekT Hanbonee sameTeH npu
paboTte ¢ 6onbwmmn cbopkamm):

- yckopeHo cpabaTbiBaHWe NOACBETKM OGHLEKTOB MOA KYpPCOPOM,
— yCTpaHeHbl 3aMeffIeHUs NpW Havane BpalleHus/nepemeLLeHnst Moaenu.

paghuyeckue QOKyMeHMbI

1. lMosiBunack komaHaa Qyzoeast oceeas nuHuUsA. PesynbtaT paboThl KOMaHabl —
LUTPUXNYHKTUPHAA ayra 3agaHHOro paguyca, BbiCTynarowas 3a ykasaHHble KOHLEeBble
TOYKN.

2. [opa6oTaHa komaHga Aemooceeast.

- Tlpw ykasaHUn OBYX KOHLLEHTPUYECKMNX OKPY>KHOCTEN/Oyr CTPOUTCHA NPOXOAsLLas Ha
paBHbIX PACCTOAHUSIX OT HUX OCeBasi OKPY>KHOCTb/Ayra.

- (Aansa accoumaTMBHbIX YepTexen) MNpun ykazaHUn TOYKN BHYTPU NPOEKLUN FpaHu,
nmeroLLen opmy NOBEPXHOCTM BpaLLEHUS, CO3aaeTcst 0ceBas NIMHUA 3TON
NMOBEPXHOCTMU.
3ameyarue 1. [ina paboTbl pyHKUMOHaNa TpebyTcs 3arpyXeHHble U3 MoAenu
JaHHble.
3ameyaHue 2. B yepTexax, co3gaHHbIx B npeabiaywmnx sepcusx KOMIMAC-3D, gaHHas
BO3MOXXHOCTb JOCTYMNHA NOcne NepecTpoeHus.

3. AccouvaTtuBHbIN pasmep Ayrv OKPYXXHOCTM MOXET ObITb ynpasnstowmnm. Takum obpasom,
Tenepb MOXHO yNpaBnsTb ANIMHOW Ayrn, 3afaBasi pasMmepy HeobxoamMMoe 3HaYeHue.

4. CeTKka LEHTPOB ANt TPYMMbl OKPY>KHOCTEN B aCCOLMaTMBHOM BUAE TENEPb aBTOMATUYECKN
co3gaeTcsa U B TOM crny4dae, ecnv AaHHas rpynna oOKpyXHOCTen npeacrasnseTt cobon
NPOEKLMI0 MaccrBa, KOTOPbIN ABMSIETCA IK3EMMNIAPOM APYroro Maccusa (paHee ceTka
cosgaBanacb TOJbKO A4S KONMpyeMoro oobekTa, HO He 411st ero Konum).
3ameyarue. B yepTexax, cos3gaHHbix B npegblaywmnx sepeusx KOMIMAC-3D, gaHHas
BO3MOXXHOCTb AOCTYMNHa nocne nepecTtpoeHus.

5. B pgwanore CuHxpoHu3ayusi 0aHHbIX OCHOBHOU Hadnucu u ModeJsiu rnosiBunach
BO3MOXXHOCTb BBOAA HYNEBOro KoNmyecTsa 3HaKoB Nocrie 3ansiToll B 3Ha4eHMn Maccehbl.

6. WV3meHeHa paboTa c aBTOMaTUYECKN CO34aBaeMbiMU B aCCOLMATUBHbBIX BUAAX OCEBbLIMM
NMNHUAMKU, 0603HAYEHNSIMUN LEHTPOB N CETKaMM LIEHTPOB:

- Yro6bl yOpaTb 13 YepTexa OCEBYIO NMNHULIO, €€ HY>XHO yaanuTb. KomaHaa ckpbiTust
fornblle He NPUMEHSIETCS K OCEBBIM JTMHUSM.

- BknodyeHne/oTKNoYeHe OnNuun ynpasneHns 0CeBbIMU IMHUAMKU, 0603HAYEHMAMM
LEeHTpa 1 ceTkamun LEHTPOB B NapameTpax y»Ke co3gaHHOro Buaa tenepb NPUBOAMUT K
nobasneHuo/yganeHuno COOTBETCTBYIOLLNX OOBHEKTOB — KPOME TeX, KOTOpble Obin
yAaneHbl/noCTPOEeHbl BPY4HYIHO.

7. B pwanore Bbibopa cnos ansa nepeHoca BblaeNeHHbIX 00bEKTOB CTano AOCTYNHO
N3MEHEHME BCEX MAapaMeTPOB CITIOEB TEKyLLEro Bnaa (paHee Obiro A4OCTYMHO TOMbKO
nepenmeHoBaHue).

8. YcKopeHO BbIMOMHEHME CrieayoLwmnx onepauuin:

— oyucTka obnacTtu,

— paspyLleHne MaKpO3NEMEHTOB,

— BbIOOp 00BbEKTOB B [lepeBe accoLmMaTMBHOIO YepTexa,

- nepepucoBKa YepTexa Ha aKpaHe (B HEKOTOPbIX Cny4vasix).
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Paboma co ceolicmeamu u om4yemamu

Mpw paboTe ¢ Moaenblo 4OCTYNHA HOBasi NaHenb ynpaeneHuss — Cocmae u3denusi,
npeaHasHayeHHasi ons paboTbl CO CBOMCTBaMU U3OENMS U €70 COCTaBHbIX YacTell.
CocTaBHbIMW YacTMM SIBNSOTCS KOMMNOHEHTbI NEPBOro YpoBHS U Tena. C noMoLLbto
MaHenu coctaBa M3genust Nofb3oBaTeNlb MOXET:

— [lpocmaTtpmBaTth TEKYLINE 3HAYEHUS] CBOMCTB N3OENNA U €ro COCTaBHbIX YacTen.

— PepaktupoBaTb 3Ha4YeHMsi CBONCTB, B TOM YUCIe NPUBOANTL CBOMCTBA COCTaBHbIX
yacTel B COOTBETCTBME C UCTOYHMKOM. CBOMCTBA OMHAKOBbLIX COCTaBHbIX YacTeln
MOXXHO M3MEHSATb OQHOBPEMEHHO.

- YnpaenaTb BXOXAEHWEM COCTAaBHOW YacTu B crneumduKauuio TeKyLEero CTuns unm B
cocTaB nsgenus (T.e. B cneundmkaumm BCex CTUnen).

- ,D,O6aBJ'IF|Tb B nsgenne coctaBHble YaCcTu, HE npencTtaBfieHHble BU3yallbHO, T.€.
co3aaBaTb Takme COCTaBHble YaCTu, KOTOPble ABNAKOTCA NMNLLb Ha60paMl/I CBOWCTB U He
CBA3aHHbIE HN C KaKUMW TenamMmun Ui KOMNoOHeHTaMu.

— YpanaTtb COCTaBHble YacTu. an/l 9TOM yaaneHue COCTaBHOW 4acTy, COOTBeTCTByI'OLLI,GIZ
TeJ'Iy/KOMI'IOHeHTy, O3Ha4aeT ygarneHme gaHHoro obbekTa n3 mogenu.

MaHenb cocTaBa M3genusa nmeeT ABa BapyaHTa 0TOOpaXXeHUs: KOMNaKTHbIN,
noKasblBatoLLMin TONbKO cBorcTBa ObosHavYeHue n HaumeHogaHue, N pa3BepPHYTbIN,
MoKasblBatoLLMin BCE CBONCTBA, UCMOMb30BaHNE KOTOPbIX BKIOYEHO B MOAENN.

Paboma co cneyugukayueu

1.

B nogunHeHHOM pexrme paboTbl ¢ 06beKkTaMu cneumdukaumm ctana gocTynHa KomaHaa
Paccmaeumb nosuyuu. OHa npuceamBaeT obbekTam nocnegoBaTerbHble HOMepPa,
HauynHasi ¢ 1, C y4eTOM pe3epBHbIX CTPOK B KaXXAOM pa3sgene (paHee 06beKTbl nonyyanm
HoMepa B nopsigke AobaBneHus n 3T HoMepa He U3MEHSNNCh A0 Co34aHus
crneundukaunmn no AoOKYMeHTY).

Mocne Toro, Kak No AoKyMeHTy ByaeT co3aaHa cneumdukaums, pacHeT HoMepoB No3nNLNiA
NPOM3BOANTCS YXKEe B HEN 1 MONMy4YMBLUMECS HOMEpPA NepeaatoTcsa B 4OKYyMeHT. [MoaTomy
nocne cosgaHus no AOKYMeHTY cneumdukaumm komaHga Paccmaeums no3uyuu
nepectaeT ObITb JOCTYMNHOWN.

B KOHTEKCTHOE MEHI0 sverikn obbekTa cneumdukauumn godasneHa komaHga Omkpbimb
ucmoyHuk ceolicmea. OHa OTKpbIBaeT JOKYMEHT, B KOTOPOM ObIf10 3a4aHO
oTobpakaemoe B f4enke 3Ha4YeHe CBOWCTBA. Hanpumep, ecnu BbI3BaTb 3Ty KOMaH4y Ang
ayenkn @opmam, TO OTKPOETCSA NOLKITHOUYEHHbIN K 00BbEKTY cneundurkaLmm YepTex, a ecnm
ansa a4yenkn HaumeHosaHue, To — MOAENb.

OnTnMmnsnpoBaHo cosgaHve 06BLEKTOB B rpynmnoBon cneundukaumum no sapmaHTy A.
Tenepb pas3melleHMe HOBOro o6bekTa 3aBMCUT OT TOro, rae 6bina BbloeneHa cTpoka nepea
BbI3OBOM KOMaHAbl AobaBneHns oobekTa unm pasgena: B NOCTOSHHbIX OaHHbIX U B
OAHOM U3 UCMOJSTHEHWI; OOBEKT, CO34aBaeMbii B NyCTON cneundunkaumm, pasmeLlaeTcs B
NOCTOSIHHbIX AaHHbIX. PaHee HOBbIN OOBLEKT BCcerga co3aaBaricd B OCHOBHOM UCMONMHEHUN.

Ecnu cBonctBo Obo3HaveHUe nnu HaumeHogaHuUe COCTaBHOM YacTu U3genus He CBA3aHo
C VCTOYHMKOM, TO COOTBETCTBYHOLLAA siuerika obbekTa cneundmrkaumm BblaenaeTcs
KpacHOW paMKol — Kak B NOAYNHEHHOM pexrmMme paboTbl ¢ 06beKkTaMmm cneumdurkaumumn, Tak
N B cneuundukaumm, K KOTOPon NOOKITHOYEH JOKYMEHT Ha nsgenue. lNpu paboTe B
NOOYNHEHHOM PEXUME MOXKHO, HE BbIXO4S U3 HEro, BepHyTb cBoMCTBY O603HaYeHuUe unm
HaumeHoeaHue cBA3b C UICTOYHUKOM. [1n19 3TOro cnyxkut komanga 1o ucmo4YHuKy B
KOHTEKCTHOM MEHIO BblOENEHHOWN AYENKN.

yCOBepLIJGHCTBOBaHa NPOCTaHOBKA no3unumim B accoumaTMBHOM yepTexe:

- Co3sgaHHOe 0603Ha4YeHNE NO3nLMM aBTOMAaTUYECKN BKITHOYAETCS B OO BbEKT
cneumndmrkaumm KOMNOHEHTA, Ha KOTOPbI YKasbiBaeT NIMHUSI-BbIHOCKA 0603HAYEHMSI.

- B cnyvae, korga Todka Havana BbIHOCKM 3aaHa BHYTPW KOHTypa NPOeKLUM rpaHu,
cucTeMa onpegensieT, KakoMy KOMMOHEHTY NPUHAANEXUT rpaHb.
Ecnun ykasaHue TO4YKkM Npon3BOAUTCS B NapamMeTpUYECKOM pexnmMe, To Mexay NMHUeNn-
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BbIHOCKOW 1 NPOEKLMEN rpaHu co3aaeTcsl CBsA3b «AccoyuamueHOCMb.
3ameydaHue. [Ins pacrno3HaBaHMs KOMMOHEHTa TPebyoTCs 3arpy>KeHHble U3 Moaenu
JaHHble.

M3meHeHna KOMMNOHEHTa, 3aTparMealoLLne TONbKO ero CBOMCTBA, HO HE reoMeTputo,
Tenepb nepeaarTcs B cneundmrkaumio 6e3 nepectpoeHms cbopkn. Hanpumep, nsmeHeHne
0603HauYeHnsa n HaMmeHoBaHNA geTanu, BXxogsiwen B cOopKy, nnn popmarta
AEeTanMpoBOYHOro YepTexa oTobpasnTtes B cneyndmkaunm cpasy nocrne coxpaHeHus
danna getanu Unu YyepTexa.

Ecnun xxe nameHeHus BNUSAIOT Ha reomMeTputo KOMNOHeHTa, TO Nocrie Bo3BpaLleHnA B
cneu,wchKau,mo BbloaeTC4d COO6LLI,eHI/Ie o) HeO6XOD,I/IMOCTI/I nepecTtpoeHund C60pKI/I.

3ameyaHue. OnncaHHbIe BO3MOXHOCTU AOCTYMHbI, €CNN BCe JOKYMEHTbI KOMMIeKTa
coxpaHeHbl B KOMIMAC-3D Bepcuu 20.

Umnopm u akcrnopm

1.

w

MosiBUNack BO3MOXHOCTb YTEHMSA MOAENen U3 nponpuetapHbIX opmaTos, T.e. popmaToB
mogenewn gpyrux CAD-cuctem: NX, Creo, SolidWorks, Inventor, Catia, SolidEdge. B Tom
yucne Takme Moaenv MoxHo BctaensaTb B c6opky KOMIMAC-3D B kayecTBe KOMMNOHEHTOB.

MosiBMNack BO3MOXHOCTb coxpaHeHus mogenen B popmar IFC.
[obGaeneHa BO3MOXHOCTb HACTPOMKM NapaMeTpoB Npu akcriopTe mogdenen B gopmat C3D.

Mpun akcnopTe moaenen B popmat STEP 1 umnopTte 13 aToro popmarta MOXHO ynpaBnsiTb
3anncblo U YTEHMEM 3HaYeHUsa NNOTHOCTU MaTepuana. Ecnu gna mogenu 3agaHa He
NNOTHOCTb, @ Macca, TO OHa 3anncbiBaeTCH TONbKO Npu umnopTe B chopmat STEP AP242.

Mpn nmnopTte moaenen popmata JT pasamepbl U 0603HaAYEHNS Npeobpa3ytoTcs B OOBbEKTLI
TMNa «MMNOPTUPOBAHHOE 0603HaYeHMEY, KOTOPbIE ABNAOTCS 3NeMeHTaMn 0POPMIIEHUS.
Bnarogaps atomy ctano ygobHee ynpaenaTb oTobpaxeHneM pasmepoB 1 0603Ha4YeHU B
UMMOPTUPOBaHHOM Mogenun. Hanpumep, nx MoXXHO NepeHecTn Ha OTAESbHbIN CNOW; MOXHO
noracuTb, OTKMIOYMB NOKa3 B MOAENN YCrOBHbIX 0603Ha4YeHun, n 1.n. PaHee pasmepsb!
0603HayeHnst npu nmnopte n3 popmarta JT Nnpeobpas3oBbIBanCh B MaKpO3NEMEHThI.

lpunoxeHus

1.

2.

MexaHuka: lNpy>xuHbi

- [obaBneHbl HoBble pacdeTbl NpyXuH cxatns no OCT 3-3427-76 «[MpyXunHbl BUHTOBbIE
LUUNUHOPUYECKUE CxXaTUSA U pacTskeHus, paboTaroLme B arpecCrBHbIX cpegax».

- [opaboTaHa chopma pe3ynbTaToB pacyeToB.

O6opydoeaHue: Tpybonpoeolni

- [losBunacb BO3MOXHOCTb Ao6aBneHns B Tpy6onpoBo4 KOMMNOHEHTOB U3
JIOUMAH:PLM.

- B HacTporky ctunsa Tpybonposoga gobaeneH napametp « MMHUMarnbHbIA y4acToK
TpyObl Mexay anemeHTamuy. MNpu nocTpoeHun TpybonpoBoaa cucteMa cpaBHUBaET
OJIMHY NOCTPOEHHOrO y4acTka Tpybbl C BBEAEHHbIM B CTUNE 3HaYeHnem. Ecnu
nony4MBLLAACS AfMHA MeHbLUle JoMYCTUMOWN, Teno Tpybbl He CTPOUTCH, Ha
npobnemHbIn yyacTok AobaBnsaeTcs 3Hak npeaynpexaeHus.

- [losiBMnacb BO3MOXHOCTb Ha3Ha4aTb 3a30pbl MO CBapKy arneMeHTaMm, AobaBneHHbIM B
Tpy6onpoBOA BPYYHYO — K3 KaTtarora, CnpaBovHuKa unm n3 danna.

3. Banbi u MexaHu4eckue nepedayu

- OO6wue ycoBepLLUEHCTBOBAHNS

- [NpoBoannuce paboTbl N0 ob6ecneyeHnto KOPPEKTHOrO PYHKLMOHMPOBAHUSA
npunoxeHus Ha moHuTopax 4K. PaboTbl He 3aKOHYEHbI.

- HNopa6oTtaH moaynb BbibOpa maTepunanos:
— BBeJeHa rpynnupoBka no Tuny matepuana,

— aKTyanuM3MpoBaHO HanosfnHeHue 6a3bl MaTepuanoB Anga 3ybyaTbix KONec n Apyrnx
jgertanen,

54



— peanusoBaHa nHterpaums c cuctemon NMNOJIMHOM:MDM.
CospnaHue vepTtexen
- [o6aBneHbl HOBbIE TUMbI pe3bb:
MeTtpuyeckas (nocagkm ¢ HaTssrom) FTOCT 4608-81,
- AmepukaHckas gronmosasd UN no ctaHgapty ASME B1.1-2003,
- BbputaHckas giomosas ButeopTa no ctaHgapty BS 84:1956,
- OkynspHas pesbba NOCT 5359-77.
- [nsa meTpuyecknx pe3bb Bcex TMNOB, TPyOHON pe3bbbl, 1 BHOBb BBEAEHHLIX pe3bb

nobasneHa 6a3a npefenbHbIX OTKNOHEeHWUA. Ha BbIHOCHOM anemeHTe npoduns
Tenepb yKasblBaOTCSA NpPeAeNbHble OTKNOHEHUS.

- Ha BLIHOCHOM 3nemMeHTe I'IpO(*)I/IJ'IFl I'IpFIMO60‘-IHbIX wnumues D,O6aBJ'IeH O0nycK
CUMMETPUYHOCTHN.

— [Npun NOCTPOEHMU LLIKMBA KIMMHOPEMEHHOW Nepeaayn no reoMeTpuyecknum
napameTpam paspeLleHO U3MEeHEHWNE LUMPWHbI LLKVBA.

3y6opesHbI NUHCTPYMEHT

- PaspabotaH 6nok Jonbsiku 3y6ope3Hbie Os1 YunuHOpuUYecKux 3yb4amabix
KoJsiec ¢ 380J/1b8€eHMHbLIM rpoghusieM K NpUNoxXeHnto 3y6ope3HbIili UHCMPYMeHm.

- Bnok npegycmatpuBaeT bopMMpoBaHMe OCHOBHOMO BMAa, Tabnuubl napaMeTpoB 1
HeobX0ANMbIX BbIHOCHbBIX 35IEMEHTOB.

- BoamoxHa kak paspaboTka K[ ans ctaHgapTHbeix gondsikos (no MOCT 9323-79 u
FOCT 10059-80), Tak 1 npoekTnpoBaHMe AONGAKOB ANns 3ybyaTbixX Konec rno
3apyb6exHbIM cTaHgapTaM, Konec ¢ HeCTaH4apTHbIM MOAYeM UIM UCXOAHbIM
KOHTYPOM.

- 3ybopesHas 4YacTb 4onbska ABnseTCa NOSIHOLEHHbIM KOMNOHEHTOM 2D-monenu
Basioe u MexaHu4Yeckux nepedady, 4To NO3BONSAET peaKkTMpoBaTb ee napameTpbl U
T.4. Takasa peanusaumsa No3BonsdeT co3gaBaTh He TOMNbKO CTaHAApTHble A0N6SAKM
(anckoBble, YallevHble N XBOCTOBbIE), HO 1 pa3mMeLlaTb 3y0opesHyto YacTb Aonbsika
Ha cneumanbHbiX Aonbskax ¢ pasHOOOpasHbIMU XBOCTOBMKAMMN.

- B xope nocTtpoeHus BMaa BbINOMHAETCA reHepaunst BpEMEHHOM TPEXMEPHON MOLENM
nonbska B hopmaTte matematunyeckoro sgpa KOMIAC (c3d), ¢ koTopou
dopmupytoTca Heobxoanmble npoekumn. bnarogaps aTomy oTpucoBka 3yobLeB
BbINOSHSETCSA HE YCINOBHO, @ abCOMTHO TOYHO.

"eHepauma TpexmepHbIX Moaenemn

- PeanunsoBaHa reHepaums Mmogenen HoBbiX BUAOB pesb0.

- PeanunsoBaHa reHepaumsa mogernen 3ybopesHbix JonOsKoB.

CeapHble coeOUHeHuUs!

HobaeneHa komaHaa O6Hoeumb mabnuybi ceapHbix weos. CrnyXut ans
aKkTyanusaumm Tabnuu, cBapHbIX LUBOB B rpadynyecknx gokyMmeHTax. Ytobbl paboTa
KOMaHAbl Oblfla BO3MOXHA, Tabnuupbl CBapHbIX LUBOB AOMMKHbI ObITb CO34aHbl B
KOMMAC-3D Bepcum 20.

Komanga Tabnuua ceapHbix wieoe paboTaeT He TONbKO B rpaddMyeckoM AOKYMEHTE,

HO 1 B MoZenu.

HopaboTtaHa komaHaa O6o3HaYeHuUe ceapHO20 wWea:.

- NosiIBUNACch BO3MOXHOCTb CO3[aHUS YCNOBHbIX 0603Ha4YeHNI CBapPHbIX LUBOB MO
CTO UKTWK 10.003-2007,

— yCnoBHble 0603Ha4YeHns ceapHbIX WeoB no NMHAD M-7-009-89 (nam. 1999 r.)
3amMeHeHbl YCnoBHbIMM 0603HaYeHAMU cBapHbIX WBoB no HIM-104-18.

B komaHoe KoHcmpykmueHbie anneMeHmbI ceapHbIX weoe fobasrneHa

BO3MOXHOCTb Pa3HOCUTb AeTann KOHCTPYKTUBHbIX 3NIEMEHTOB CBapHbIX LLBOB C

HyneBOW BENUYMHON 3a30pa Ha 3aJ4aHHOEe PacCTOSHME UMW Ha 3HaYeHne

MakcumansHOro gonycka.

McnpaBneHbl HangeHHbIe OLNOKH.

O6opydoeaHue: Pazeepmku
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[obaBneHbl HOBLIE 3NTIEMEHTLI:
Mampy6ok koHu4eckuli mun 5;
Mampy6ok yunuHOpu4veckuli mun 4,
Mampy6ok yunuHOpu4eckul mun 5;
Mampy6ok nepexo0HbItU mun 2.

Peanu3oBaH elle oguH BapyaHT HaHeceHus pa3mvepoB anst llampy6ka nepexodHO20
mun 1 — c ykazaHveM ANVH NHUI crmba Ha norkax BbIHOCOK, YTO NO3BONSAET
n3bexartb HanoXeHusi pasmepos.

McnpaBeneHbl owmnbku, CBA3aHHbIE C 3KCMOPTOM pa3BepTok B popmat DXF v apyrumum
acnektamy paboTbl MPUIOXKEHUS.

6. MexaHuka: AHUMauus

PeannsoBaHa BO3MOXHOCTb U3MEHEHUSA pa3mepa rmaBHOro OKHa npuIioXXeHu4.
KomaHga Bbl3oBa CﬂpaBOHHOVI CncTtemMbl pasmMelleHa B rmaBHOM MeEHIO.
MCHpaBJ'IeHbI YacTHble OLLNOKMN.

7. O6opydoeaHue: Kabenu u xa2ymbi

PeannsoBaH BbIGOp kpaTyanLiero nyTu s noCTpOeHUs Tpaccol B criyyae, korga
BO3MOXHbl HECKObKO BapUaHTOB NPOXOXAEHWS NO TPAEKTOPUSM.

B pononHeHue k TpexmepHoW packnagke xryta/kabens Ha NNOCKOCTb (OHa nosBUNach
B akcnpecc-o6HoBneHnn KOMIMAC-3D 19.0.4) nosBmnacb komaHga oGHOBNEHUS
TPeXMepHOWN pasBepTKu, ecnu B Xryte/kabene naMeHANUCb ToNbKO ANnHbI BETBEN (He
NOSsIBNANINCHL N HE U3MEHANNCH CMUCKN COeAMHUTENEN, HE NOSBIANUCH HOBbIE
pas3BeTBMeHus).

BeBeneHa komaHaa nonyyeHunss MHoOpMauum 0 CeNnekTMpOBaHHOM B MOAeNM
coeavHuTene unu Tene BeTBM Xryta. B okHe nHpopmaumm noasnseTca mapka
coeavHUTENs, ero No3vUMoHHoe o6o3HaveHne, No3nLMoHHOe 0603HavYeHne
BbILLECTOSALLEro U3Aenus (ecnn TakoBoe Ha3Ha4YeHo), CNCOK KOHTaKTOB COEANHUTENS U
uenen Ha Hux. [Npu cenekTMpoBaHUKM Terna NPoBOAHUKA nosiBnsieTcss nHgopmauus ob
afpecHbIX COeJUHEHUSIX, peanu3yeMblX NPOBOAHMKAMWN 3TON BETBW.

B cBs13n ¢ hopmupoBaHnem TpexmepHoO Modenn packnagku UCKNoYeHa KomaHaa
dopMmpoBaHusa crneumdmrkalmm Ha cbopoUHbIn YepTex. Tenepb cneumdmkaums MoXeT
ObITb BbiNyweHa 6a3oBbiM dyHKUMoHanom KOMITAC-3D (¢ nomoLlbio KoMaHabl
Cozdamb cneyugukayuro no G0OKymeHmy).

[opaboTaH mexaHn3m nMmnopTa npomexyrtodHoro XML-carnna ns napTHepPCKom
cuctembl CAINP MAKC. Tenepb npuv nmnopTe AaHHbIX MO COCTaBy KOMMOHEHTOB B
cOopoYHyt0 eanHuLy XryT/kabenb NpoMcXoanT OAHOBPEMEHHOE 3anosfiHeHne Tabnuupl
COEJUHEHWNN XryTa.

McnpaBneHbl YacTHble OLIMOKN.
HopaboTtaHa CnpaBoyHasi cucrema.

3ameydarue. Nepen NOCTPOEHNEM TPEXMEPHOWN pasBepPTKU XKryToB, co3gaHHbix B KOMIAC-
3D v19, aTn XryTbl HeO6X0ANMO NepecTpounTb. [NopsAOK NEPECTPOEHNS CNEAYIOLLINIA:

1.
2.

3.

4.
5,

OTKpbITb COOPKY JK2yma Ha pefakTupoBaHue B pexvume Ha mecme.

Yaanute kpuBble ¢ uMeHamu « Tpacca XXX» n « Obwud y4acmok», 3aTem BbIATU U3
pexnmMa pegakTmpoBaHUsa Ha MecCTe.

3anyctutb komaHay npunoxeHus «Kabenu n xryTel» Co30amb Modesib Xayma —
Coopmuposamb mpaccy/aym.

CdopmumpoBaTh XryT U MOCTPOUTL MOAENb XryTa.

3anyctntb komaHgy Co3zdamb/06HOBUMb pa3eepmKy.

8. O6opydoeaHue: MemannoKoHCmMpyKyuu
[lo6aBneHbl KoMaHbl:

Uzonupoeamsb epaHb. [NpeaHasHavyeHa Ansa co3gaHus U3onsumm niocknx u
KPUBOJTMHENHbBIX MOBEPXHOCTEN.

U3onupoeamb meno. NpeaHasHadeHa AN U30NAUMKU TeN.

56



- MW3onupoeamb npoghusb. [laeT BOSMOXHOCTb MOAENUPOBAHUS MOMb30BaTENbCKNX
y3M0B U30M5uM1 No NpeaBapuTenibHO NOArOTOBNEHHOMY NapaMeTpU4ecKoMy
dparmeHTy.

- 3aepy3umsb u3 IFC-¢hatina. lNMo3songaet oTKpbITb pann opmara IFC, cogepxawyuni
MEeTannoKOHCTPYKUUK, A4S NOCNeaylLwero peaakTupoBaHnst 06 beKToB KOMaHAaMum
NPUNOXEHWS.

9. Bubnuomeka CmaHOapmHbie u3denusi

- B karanor Kpenex no6asneHsbl:

- 3aknenku OCT 1 34026-77, OCT 1 34027-77, OCT 1 34028-77, OCT 1 34029-77,
OCT 1 34030-77, OCT 1 34031-77, OCT 1 34032-77, OCT 1 34033-77,
OCT 1 34034-77, OCT 1 34073-85, OCT 1 34074-85, OCT 1 34075-85,
OCT 1 34076-85, OCT 1 34077-85, OCT 1 34078-85, OCT 1 34079-85,
OCT 1 34080-85, OCT 1 34081-85, OCT 1 34082-85, OCT 1 34083-85,
OCT 1 34084-80, OCT 1 34085-80, OCT 1 34086-80, OCT 1 34087-80,
OCT 1 34088-80, OCT 1 34089-80, OCT 1 34090-80, OCT 1 34091-80,
OCT 1 34093-80, OCT 1 34094-80, OCT 1 34095-80, OCT 1 34096-80,
OCT 1 34097-80, OCT 1 34098-80, OCT 1 34099-80, OCT 1 34100-80,
OCT 1 34101-80, OCT 1 34105-86, OCT 1 34106-86, OCT 1 34107-86,
OCT 1 34108-86, OCT 1 34109-86, OCT 1 34110-86.

- B karanor Jemanu, y3nbl u KOHCMPYKMUEHbIe 351eMeHMbI OOaBeHbI:
- BuHTbI cTyneHyaTble co wnuuem FOCT 18787-80

Mpoknagkn TOCT 23358-87

Tpyobl FTOCT 32528-2013

YnnoTtHenus FTOCT 22704-77

dnaHueBble coeguHeHns ycTbeBoro obopyaoaHms FTOCT 28919-91

- [He3pa BBepTHLIX coeamHeHun FTOCT 19529-74

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

- B karanor 9nekmpuyveckue annapamsi u apmamypa 3D no6aBneHbi:
- Mnatel TOCT 28821-90
10. bBu6nuomeka Mamepuansi u CopmameHmabl
AKTyanuanpoBaHbl crnegytowmne OKYMEHTbI:

FOCT 23671-2020(79), FOCT 23672-2020(79), FOCT 8935-2020(77),
FOCT 31108-2020(2016), FOCT 598-2020(90), FOCT 767-2020(91),

FOCT 6235-2020(91), FOCT 12338-2020(81), FOCT P 51572-2020(2000),

FOCT 550-2020(77), FOCT 51858-2020(2000), FOCT 9972-2020(74),

FOCT P 55224-2020(2012), FOCT 6360-2020(83), FOCT 10541-2020(78),

FOCT 12337-2020(84), FOCT P 52050-2020(2006), FOCT P 51105-2020(97),

FOCT 23886-2020(91), FOCT 18188-2020(72), FOCT 9754-2020(76),

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

FOCT 21631-2019(76), FOCT 901-2017, FOCT 1150-2018, FOCT 89-2018,

FOCT 1791-2014, FOCT 1790-2016, FOCT 1049-2015, FOCT 529-2015,

FOCT 1789-2013, FOCT 1628-2019, FOCT 1066-2015, FOCT 1018-2015,

FOCT 1208-2014, FOCT 494-2014, FOCT 1625-2016, FOCT 193-2015, FOCT 618-2014,
FOCT 1760-2014, FOCT 6034-2014, FOCT 617-2006, FOCT 193-2015,

FOCT 28595-2015, FOCT 28058-2015, FOCT 10585-2013, FOCT 2-2013,

FOCT 1460-2013, FOCT 125-2018. FOCT 13843-2019, FOCT 8617-2018,

FOCT 21227-2021(93).

11. KompasFlow, 2zudpozaszoduHamuka onss KOMITAC-3D

- [losiBunacb BO3MOXHOCTb YCTaHOBKWN rPaHMYHOro YCIOBUSA Cpasdy Ha HECKOMbKO
BblAEMEHHbIX rpaHen. ATO CyLLEeCTBEHHO yNpoLlaeT pacCTaHOBKY rPaHUYHbIX YCNOBUIN B
3agadax ¢ 60nbLWNM YUCIIOM rpaHer 1 NOBEPXHOCTEN (Hanpuvep, B
aneKTpoTeEXHNYecknx cobopkax). KopHeBOM anemMeHT B naHenn CBONCTB rpaHu uUnm
rpynnbl rpaHen Tenepb HasblBaeTcs Habop epaHel (npexHee Ha3BaHue — [pynna #N).
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12.

Nerenagy C1051 MOXHO OPUEHTUPOBATL FOPU3OHTASBHO.

B agantaumsax pacyeTHOM CeTkM Tenepb MOXHO HacTpanBaTb aBTOMATUYECKYHO
Adanmauyuro no Kpuesu3sHe n AGanmauyuro no ocmpbiM pebpam.

Onsa rpaHnyHbIX ycnosuit CmeHKa MOXHO 3afiaBaTh SKBUBANEHTHYIO NECOYHYHO
Lllepoxosamocme, [MKM]. QTO NO3BONSAET YY4ECTb BIIUSIHNE LLIEPOXOBATOCTH
NOBEPXHOCTU Ha Typbynu3aumio NOToKa y NOBEPXHOCTW.

Ons rpaHnyHbIX ycrosuin Bxod/Bbixod nepemeHHyto CKOpocmb MOXHO 3aaBatb Mnpu
nomMoLLu criocoba Bxod ¢ daesnieHuem.

MosiBuNack BO3MOXHOCTb 0TOBpaxaTh [TonHyto memnepamypy B Pe3synbmamax v
Cnosix.

MosiBuNack BO3MOXHOCTb oTobpaxatb Hucrio Maxa B Pe3ynbmamax.

YnpoueH Bbibop MogenvpoBaHusa TennonepeHoca (Habop pewaembix ypagHeHuUU >
YpaeHeHue mennoneperoca = fa | Hem).

B HayanbHbix ycnoeusix n Ha rpaHUYHbIX yCnoBusax Bxod/Bbixod MOXHO 3aaaTb
YpoeeHb myp6yneHmHocmu (BO3MOXHble BapuaHTbl: Huskul, 3%, CpedHutl, 10%,
Bbicokuli, 20%).

AfanTtaumio No peLleHno MOXHO BKITHOYaTb MO 3HAYEHWIO UNWN rpagueHTy nepemMeHHON
Ckopocme.

[na rpaHnyHbIX yenosun CmeHka nepeMeHHyo Temrnepamypa MOXHO 3adaBaTb Npu
nomoLum cnocoba BHewHul mensioobmeH. [103BONSET y4eCTb NOTOK Tenna Ha
rpaHuue, onpegensemMbliin N3nyyYyeHmemM U HECKONbKMMU CROSIMU TENIOU30NALMN.

APM FEM, cucmema npo4YHocmHoz20 aHanu3sa onss KOMITAC-3D

PeannsoBaHa BO3MOXHOCTb Bblbopa 1 paboTbl B [lepeBe cpasy C HECKOSTbKMMMU
ob6bekTamu (knasuwa Shift + Wen4YoK NeBon KHONKOW MbILLN).

[obaBsneHo pegakTMpoBaHue NO ABONHOMY LLEMYKY NIEBOW KHOMKM MbILUW Ha
anemeHTe B [lepeBe, B TOM YMcCre ANd Bbi30Ba NapaMeTpoB KapTbl pe3ynbTaToB.
[obaBneHa BO3MOXHOCTb yaaneHusa obwektos [epesa knasuwen Delete.
[obaBneHa BO3MOXHOCTb Bblibopa 1 3aaHusa equHUL, U3MEPEHNS.

[obaBneHa BO3MOXHOCTb NpepbiBaHUSA NpoLiecca reHepaLmm KOHEYHO-3N1eMEHTHOM
CeTKM.

[obaBneHo ananoroBoe okHO CoxpaHumb omyem A5 HACTPOWKM MHopMauuu,
koTopas byaeT BbIBOOUTCS B TEKCTOBbIV OTHET.

PacwupeH Habop rpaHnyHbIX yCrnoBui: AobaBneHbl AUCTaHLUNOHHbBIE Harpy3kun un
Onopbl, a Takke NOALMMHUKOBAs Harpy3ka.

Mpn BBOAE Harpy3ok peanu3oBaHa BO3MOXHOCTb HarnpaBuUTb BEKTOP MO
NPOM3BONIbHOMY OTPE3KY, a He TONbKo No pebpam BbiIbpaHHOM AeTanu.

BBeneH HOBbIN UHCTPYMEHT — CoeduHeHusi. OH NpeaHa3HavyeH Ans yCTaHOBKM
CBSA3eMN pasfnnyHbIX TUMOB MeXAy AeTansMn Unu Mexay getanbio U «3eMneny.
[N rpaHnyHbIX YCrOBUI (Harpy3ku, 3akpenneHusi, CoeAnHeHNs1) BBEAEHO
HECKOSbKO cocTosiHu: CKkpbimb/lokazamb, Ucknoyumsb u3
pacyemalBknroyumb @ pacyem.

B pasgene Tononorudeckon ontumuaauun gobasneHbl BO3MOXHOCTU y4eTa HOBOroO
KpuTepusa paboTtocnocoBHOCTU KOHCTPYKUUN — Yemoliyueocmab, a Takke
oNTUMMU3aUNA C y4ETOM COBCTBEHHBIX YACTOT KOHCTPYKLMM.

Mpu ncnonb3oBaHUM MHCTpYMeHTa 1y6uHa npocMompa Ha KOHEYHO-3NEMEHTHOM
ceTKe N KapTe pe3ynbTaToB NosiBUNIacb BO3MOXHOCTb BBOAA KOHKPETHOMO
3Ha4YeHus rNyOGuMHbI CeKyLLen NIOCKOCTM B NPOLIEHTAX.

[Mocne reHepaunn KOHEYHO-3NEMEHTHOW CEeTKM HaumeHoBaHne Crioee Tenepb
npoucxoauT No MeHam getanemn, 4tTobbl 6bino yaobHoO perynupoBaTb UX
BMOWUMOCTb MPU NPOCMOTPE KapT pe3ynbTaTos.
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- PecTpykTyprpoBaHa cucteMa XpaHeHUs1 pacyeTHbIX AaHHbIX. Tenepb co3gaeTcs
eanHbln meTtadann (. APMF) ons xpaHeHnsa BceX pe3ysibTaToB N HacTpoekK
pac4yeToB, caenaHHbIxX nonb3oBatenem 8 APM FEM.

N3MeHeHuUe KoMniekma nocmaeku

1.

B koMnnekT noctaBku BKNtoYeHo npunoxeHne O6opydoeaHue: KabenbHble KaHalbl,
npeaHasHaYeHHoe AN NOCTPOEHNS pa3BeTBIEHHbIX KabernbHbIX KaHanoB.

- TocTpoeHne kabenbHbIX KaHarNoB OCYLLECTBISIETCS Ha OCHOBE CTUMEN.

- Ctunb kabenbHOro kaHana — Habop NapameTpoB NPSIMOro ydacTka NnoTka u
3MEMEHTOB BETBNEHUN U NOBOPOTOB, CO34aBaeMbIX aBToMaTu4ecku. [1rns noBopoToB
YyUMTbIBAETCH OPUEHTALNA: TOPU3OHTarNbHasi, BepTuKanbHasi BHELUHSS, BepTuKanoHas
BHYTPEHHSAS.

- [podumnb kabenbHOro kaHana onuckiBaeTca GUGNMoTekon. Kaxabin 3nemMeHT NpAMoro
y4yacTka noTka co3gaeTcs B Buae 3aMKHYTOro KOHTypa Ha oTAenbHoM crnoe. B ctunsx
MOXHO BbIOUpaTb 3NIEMEHThI 10TKa, KOTOPble HEOHXOAMMO NOCTPOUTL (FOTOK C
KPbILLKOW, JTOTOK 6€e3 KpbIWKA 1 T.4.)

- KabenbHbii kaHan otobpaxkaeTca B [lepeBe MoAeNN Kak CaMOCTOATENbHbIN OO BEKT.

- [JocTtynHa napameTpuyeckasi BcTaBka arieMeHToB 13 cpavna. MNMpn gobaeneHun Ha
NOTOK anieMeHTa 13 darna ¢ napameTpu3oBaHHOW MOAENbIO NOAGUPaloTCa SNEMEHTDI
C NapameTpamu, COOTBETCTBYIOLLUMMU NapamMmeTpam noTka. Ecnv kK gaHHomy cTunio
noTKa NoAxoauT HECKOMbKO NapamMeTpoB SfIEMEHTOB, TO MOXHO BbibpaTh 3fIEMEHT U3
cnucka.

Ans paboTbl ¢ npunoxeHnem ObopydoeaHue: KabenbHble kaHasbl TpebyeTca OTAeNbHO

onnaynBaemas nmueH3us.

M3 koMmnnekTa noctaBku uckntoyeHo npunoxeHne KOMIAC-VDM.

Omnuyus eepcuu 19 om eepcuu 18.1

O6uwee

1.

HoBble BO3MOXHOCTU HacTponkn nHtepdgerica KOMIAC-3D:

- [losiBUnca pexunm HacTporkn nHTepdenca. B aToM pexnme MOXHO ynpaBndaTb
COCTaBOM KOMaHZ Ha UMELLUXCH MHCTPYMEHTaNbHbIX NaHensax n cosgasaTb
nosib3oBaTenbCkMe naHenu. Takke B JaHHOM peXxume OOCTYMHbI OCTanbHbIe
BO3MOXXHOCTM HAaCTPOWKMN: U3MEHEHME pa3mepa, NONOXEHNA NaHenen n ap.

Pexxnm HacTporkn nHtepdenca MOXHO 3anycTutb komaHgon Hacmpoumsb
uHmepgelc N3 KOHTEKCTHOIO MeH VHCTpymMeHTanbHoM obnacTu.

— Paboune npoctpaHcTBa UckmoveHbl. HacTpolika nHtepdenca Tenepb COXpaHAeTcs B
dann ¢ pacwmpeHnem kset. B Hero Bknto4aroTCa CBeJeHUS O pa3MeLLeHMM U CocTaBe
WMHCTPYMEHTambHbIX NaHEeNen, a Takke O pacnonoXeHUn naHenen ynpasnexus. Ans
yrnpaBfeHNsi HAaCTPOMKOM MOXHO MUCMOMb30BaTh koMaHabl CoxpaHumb HacmMpoOUKy,
3azpy3umb Hacmpoliky n C6pocumb HacmpoUKy U3 KOHTEKCTHOrO MEHHO
WNHcTpymeHTanbHon obnacTu.

lMnaBatoLLee NONOXEHNE MHCTPYMEHTAlbHbIX NaHenen ctano HeaocTynHo. NaHenn MoXHO
pacnonaraTtb 6o B VIHCTpymeHTanbHom obnacTtn, nnbo ¢ NnpukpenneHmem K
BepTuKkanbHon rpaHuue okHa KOMMAC-3D.

KHonka, pacnonoxeHHasa B Havane CTPOKM BKNagoK AOKYMEHTOB, NO3BONSAET B Nobown
MOMEHT nepenTtun k CtapToBon cTpaHuue (paHee CtapToBas CTpaHuua oTobpaxanach
NMLWb B OTCYTCTBME OTKPbITbIX LOKYMEHTOB). B CBSI3M C 3TMM MKOHKa + Ha KHOMKe 3aMeHeHa
MKOHKOW C n300paxkeHnem goma.

HopaboTaHa HacTponka oTobpaxkaeMoro B [lepeBe MMeHN JOKyMeHTa Unn obbekTa: nms
MOXET BKNO4YaTb 3HAaYEHMs NOObIX CBONCTB 3TOr0 AOKyMeHTa unmn obbekta. [JocTynHo

59



3ajaHue nopsiaka cnegoBaHusi CBOMCTB B MMEHM 1 BBOA Npedimkca nepes Kaxabim
CBOWCTBOM.

[aHHas HacTporika Nnpon3BoanTcs B ananore ®opmam umeHu e [Jepeee 0oKymeHma, B
CBS3M C YEM ITOT Aguarnor nepepaboTaH.

Kpome Toro, popmMaT MMeHU Tenepb MOXXHO HACTPOUTb OTAENBHO ANA KaXaoro Tuna
AokymeHTa. Moatomy Ha Bknaake Hoeblie 00KyMeHmbI 06Lero HacTpoeYyHoro agvanora
NyHKT @dopmam umeHu e [epeee OOKyMeHma VCKIOMEH U3 obLLEero pasaena u BKIHYeH
B pa3gernbl, COOTBETCTBYHOLLME TUNAM LOKYMEHTOB.

Y cBoWCcTBa 3HakKk HeyKa3aHHOU wepoxogamocmu NosiBUNUChL HOBbIE 3HAYEHUS:
- Cnocob obpabomku He ycmaHaenueaemcsi 0/151 Yacmu rnoeepxHocmedu,
- C ydaneHuem cnosi Mamepuasna 05151 Yacmu nosepxHocmed,

- bBe3 ydaneHus csos mamepuana Osis1 Yacmu noeepxHocmed.

[aHHble 3Ha4YeHnsa CBOMCTBA COOTBETCTBYIOT 0603HAYEHUIO LLEPOXOBATOCTM C
pobaBrneHnem 3Haka B CKOOKax.

B ananore HacTpoyku BCnnbiBalLWmMx coobLEeHNn BCE ONUMM 3aMeHeHbl OQHON —
Ucnonb3zoeamb yeHmp yeedomsieHuti Windows. Ecnv oHa BKnoveHa, To Bce
BcnnbiBawowme coobleHns KOMIMAC-3D otobpaxatoTcs B LeHTpe yBeAOMIEHNI
Windows.

MckntoyeHo pasgenbHoe ynpaBneHne annapaTHbIM YCKOPEHMEM Ans rpadnyecknx
AOKYMEHTOB 1 Moaenei. Bbibop BaprMaHTa OTPUCOBKM M KavyecTBa CriaXKmBaHus
NpoV3BOANTCS B Ananore YnpaeseHue cucmemMol (Bbi3biBaeMOM KOMaHOOM
Hacmpoliika — lMapamempsbl... — Cucmema — YrnpaesieHue cucmemou) v
pacnpoCTpaHAEeTCs Ha BCE TUMbl JOKYMEHTOB.

[nsa Bcex NpUnoXXeHun, KpOMe BCTPOEHHbIX, 40OaBNEHO HOBOE COCTOSAHNE —
lMpuocmaHoeseHo. [NpunoXxeHne NepexoanT B 3TO COCTOSIHUE, ecrin BO BpeMsi paboThl
nepectaeT ObITb 4OCTYNHA NULEH3MSA UNK hain NpUNoXXeHns (paHee B Takon cuTyauun
NpunoXeHue oTkMYanock). KomaHabl NpMOCTaHOBNEHHOMO NPUMOXEHUS OCTalOTCA
AocTynHbl. Mpu BbI3oBe Nt06OM N3 HUX NPOU3BOAUTCS MOMbITKA NOAKMIOYEHNS NPUINOXKEHNS.
Ecnun npuunHa npnocTaHOBKM yCTpaHeHa, NPUIoXKeHNe NoaKIYaeTcsl, B NPOTUBHOM
crny4ae BblgaeTcs coo0LeHne 0 HEBO3MOXHOCTM NOAKIIOYEHUS.

Bo3moXHbI Takke npuocTaHoBKa 1 BO30OHOBNEHNE paboTbl NPUNOXEHNS BPYYHYIO B
ananore KoHghueypamop.

TpexmepHoe modenupoeaHue

1.

MosiBunack BO3MOXHOCTb BCTaBkM B COOPKY mogenu ns carna obmeHHoro oopmata
(IGES, STEP, Parasolid n ap.) kak KOMNOHEHTa HOBOIoO TUNa — UMMOPTUPOBAHHOIO
KOMMOHeHTa. MIMNopTUPOBAHHbLIN KOMMOHEHT COXpPaHSET CBA3b CO CBOUM hainsiom-
MCTOYHUKOM, YTO MO3BONSAET OTCMEXMBATb €ro U3MEHEHUS U BbINOMHATbL OOHOBNEHMUS
BCTaBMIEHHOro KOMMNoHeHTa. NMpu Heo6XoaMMOCTIN CBSA3b C MCTOYHMKOM MOXHO pasopBaThb,
B pe3ynbTaTe Yero MMMNOPTUPOBaHHbINA KOMMOHEHT NpeobpasyeTcs B fIOKanbHy0 Moaesb
(oeTanb unu cbopky).

MosiBunack HoBasi kKomaHaa — lMonHoe ckpyaneHue. [Ana ee paboTbl AOMKHbI ObITh
yKasaHbl TpU CMeXHble rpaHn: gse 6OKoBbIE U LeHTpanbHad. B pesynbTaTe onepauun
LeHTpanbHas rpaHb ucyesaeT, a G0KOBbIE rpaHN COEANHAOTCS NOBEPXHOCTHLIO, CEYEHNne
KOTOPOW B KaXKOOW TOYKe ABNSeTCH Ayron, kKacaTenbHON K TpeM U3HavYanbHO ykasaHHbIM
rpaHam. [JocTynHo aBToMatn4eckoe pacnpocTpaHeHne NosIHOro CKPYrieHNs Ha rpaHu,
KacaTenbHble K BblibpaHHbIM. KomaHaa HaxoguTcsa Ha naHenun diemMeHmsbl mena.

MosiBUNackL HoBast KomaHaa BoccmaHoenieHHasi M08epxXHOCMb. JTa KoMaHaa co3fjaeT
NOBEPXHOCTb B Npeaernax TeopeTMyeckon NoOBePXHOCTU yKasaHHOW rpaHn. KomaHaa
HaxoauTcsa Ha naHenu MoeepxHocmu.

4. NopaboTtaHa komaHaa O6oso4Ka:

- TMosiBMnacb BO3MOXHOCTb 3a4aHUsl MPOU3BONbHONM TOMLWMHBI AN1S Cros MaTepuana,
no6aBnsemMoro Ha oTAernbHble, Yyka3aHHble Nonb3oBaTerieM, rpaHn UCXOAHOro Tena
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(paHee Bcs 06onoyvka MMena oguMHaKoBYH TOMLWMHY). [1py HEOBXO0ANMOCTHY rpaHn C
OTNNYaLLENCA TOMLLMHON MOXHO FpynnMpoBaTh, YToObI 3a4aTh ANSA HUX OA4HY
TONLUHY.

- [JobGaeneHa onuus Bblbupamb KacamenbHble gpaHu. Ecnn oHa BKOYEHa, TO Npu
yKasaHuu rpaHu BbIOUpalTCs Takke BCE rpaHu, rMagko CTbIKYOLWMECS C YKa3aHHOMW U
apyr ¢ gpyrom. Onuusa OerncTBYeT Npy yKasaHuy rpaHen ansa yaaneHnsa n HasHadyeHus
MHANBUAYANbHOWN TOMLWMHBI.

5. [opaboTtaHa komaHaa Onepayusi Mo mpaekmopuu:.

- Ecnwu pesynbTaT onepauun — BoiyumaHue vnv lMepeceyeHue, TO CTAHOBUTCSA
BO3MOXHbIM BbIOOp Tena, ABMXEHME KOTOPOro no Tpaektopun obpasyeTt o6bem,
BblYMTAEMbIN U3 UCXOOQHOTO TeNna MUnv NepecekaroLnncs ¢ HUM. JTo no3sonseT
cMoenupoBaTh pesynbTaT MexaHU4eckom o0paboTKm 3aroTOBKN PEXYLLNM
WHCTPYMEHTOM (Hanpumep, dpesoin) onpeaeneHHon hopmbl.

- Ecnu TpaekTopusa npuHagnexuT NOBEPXHOCTU, TO cedeHmne (Mnn Teno) MoxXeT
OBUraTbCsl COrNacoBaHHO C HOPMarbio K 3TON noBepxHoCcTU. CooTBETCTBYHOLWAS ONuus
[OCTynHa, ecnu BblbpaH Tnn AsmxkeHnsa CoxpaHsimb Y201 HaKJIOHa Unu
Opmo2oHasribHO mpaekmopuu.

6. B komaHge Onepauyusi mo ce4eHUsIM ANs criyvasi, Korga 3Cku3 KpamHero ceveHms
COAEPXMUT TONbKO TOYKY, NOSIBUINCSA HOBbIN CNOCO6 MOCTPOEHUSA 3rieMeHTa y 9Toro
ceyeHnss — Kynon. Pe3ynbTaT ncnonb3oBaHusa gaHHOro cnocoba — takasa oopma
afieMeHTa, Npu KOTOPOW ero NOBEPXHOCTb BONMN3N KOHEYHOIO CeYeHns KacaTenbHa K
MNOCKOCTM 3cku3a. [ns yToUHEHMS hOPMbI CRYXUT KOIMMULMEHT, USMEHSAIOLLMIA pagnyc
KPVBUW3HbI MOBEPXHOCTU SNIEMEHTA Y KpalHEN TOYKN: YMEHbLUEHNE 3HAYEHUS
koadppmumeHTa aaeT Gonee «ocTpyo» PopMy (Paanyc KPUBU3HbLI MEHbLLE), a
yBennyeHme — bonee «Tynyo» (paguyc KpnBM3Hbl BorbLUE).

7. MNosiBunncbL KOMaH4bl ANs aHanmaa KpuBbIX 1 MOBEPXHOCTEMN:

- [Ipaghuk kpusu3Hbl. KomaHaa paboTaeT ¢ KpUBLIMU U CTPOUT ANt HAX rpadomkm
KpmBM3HbI. ['padnk KpMBU3HBI NpeacTaBnseT cobon rpacdumyeckoe npencraBsneHme
3HaAYEHNN KPMBU3HbI/PagnyCcoB KPMBU3HbI MO Habopy TOYEK BAOSb KPUBOW NOCPELCTBOM
oToBpakeHus OTPe3KOB («UrM»), NeEPNeHANKYNAPHBIX K KOMBOW B 3TUX TOYKaX. AnuHbl
OTPE3KOB MPONOpLMOHanbHbl 3HAYEHMUSIM KPUBU3HbI: YEM OJIMHHEE OTPE30K, TEM
fornbLue 3HaYeHne KPUBM3HLI B JAHHOW TOYKE KPUBOW.

- [lpoeepka kpueu3sHbl. KomaHga paboTaeT C KPMBbIMU M MOBEPXHOCTSMU, HAXOAUT Ha
HUX TOYKN MaKCUManbHOW KPUBMU3HbI (MUMHMMAIbHOMO paguyca KpUBU3HbI), a Ans
KPMBbIX TaKKe — TOYKM NOKanbHbIX 3KCTPEMYMOB KPUBM3HbI 1 TOYKK nepermba (ecnm
KpmBasi nnockasi). Kpome atoro, nonb3oBaTteb MOXET yKa3aTbh MPOM3BOSIbHYHO TOUKY
KpMBOW MM NOBEPXHOCTU 41151 OnpeaeneHns B HEN KPUBU3HDI.

— [lpoeepka HenpepbieHOocmu. KomaHaa paboTaeT ¢ KpMBbIMU U onNpeaensieT Tvn
HenpepbIBHOCTU B TOYKax UX CTbika. CThIKYIOLWMMUCS CHUTAIOTCS KpUBbIE, pacCTOsiHME
MEXAy BEpLUMHaMM KOTOPLIX HE MPeBbILWAET 3a4aHHOro paguyca crtbika. [Ans
HaMOeHHbIX CTbIKOB onpeaensieTcs TUM HenpepbiBHOCTU: Pa3pbie, CoenadeHue
eepuwuH ¢ 3adaHHolU mo4yHocmbio, KacamenbHocmb ¢ 3a0aHHbIM OMK/IOHEHUEeM
no yeany, Fmadkocmsb ¢ 3a0aHHbIM OMHOCUMeEsIbHbIM OMK/IOHEHUEM 1o
Kpueu3He.

lMepeyncneHHble KOMaHabl HAXOOATCA Ha MHCTPYMEHTanbHOW naHenu JuazHocmuka.

Pe3ynbTaTbl paboTbl 3TUX KOMaHA CoOXpaHaTcs B mogenu. B [lepese moaenu oHu

oTobpaxaroTcsa B cneunansHom pasgene «JuasHocmukay (BBepxy [epesa).

8. KomaHnga lpoesepka nepeceyeHul nepenmeHoBaHa B llposepka konnusuu v
3HaunTENbHO AopaboTaHa:

- [MosiBunock aBa cnocoba noucka Konnm3aum: Mexay BolopaHHbIMM 00bekTamu (ans
Kakgoro o6bekTa NpoBoAUTCSA NPOBEPKA Ha NepeceyeHne C OCTanbHbIMN) U MEXAY
AByms Habopamum 06BbEKTOB (NPOBEpPKa Ha NepeceyveHne NpoBoANTCA ANa ABYX
HabopoB, HO HE MPOBOANTCHA BHYTPY HAbopoB).

- Ob6bekTamu NpoBepKN MOryT BbITb NOACOOPKM LienMKoMm. Mpy 3TOM MOXHO BKIIOYUTD
WU OTKITKOYUTB NMOUCK KOMNIM3NIA BHYTPU NOACOOPKN.
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10.

11.

12.

13.

- [obaBneHa BO3MOXHOCTb KOHTPOSS MMHMManbHOro 3a3opa, T. €. Noucka nap
KOMMOHEHTOB, PacCTOSAHNE MeXAy KOTOPbIMU MeHbLUe 3adaHHoro. [nsa 6bictpon nnm
npeaBapuTenbHON NPOBEPKN 3a30POB MOXHO BKITIOYUTL YMPOLLEHHbIV pacyeT.

- [obaBneHa BO3MOXHOCTb NMOMCKa Pe3bOOBbIX COEANHEHWI, SNTEMEHTbI KOTOPbIX HE
noaxogaT Apyr Apyry no napameTpam pesbbbl nnm no pasmepam. Ecnv aHanus pesnb
OTKIOYEH, TO pe3bboBble COEANHEHUS CHATAIOTCA NEpeceYeHns M Ten aeTanen.

- [obaBneHa BO3MOXHOCTb CKPbITb OKPY>XEHME, T. €. OCTaBUTb Ha 3KPaHE TONMbKO Te
006BbEKTBI, MEXAY KOTOPbIMU HAAEHbI KONMN3UW.

- [obaBneHa BO3MOXHOCTb COXpaHEHWs NapaMeTpoB NPOBEPKU (BbIGpaHHbIX OOBEKTOB 1
3aaHHbIX NAapaMeTpoB) Arsi NOBTOPHOro 3arnycka. CoxpaHeHHbIe MPOBEPKM KOMNMU3UIA
oTobpaxalTcs B cneumanbHoM pasgene «JuazHocmuka» B BepxHen YacTtu [lepeBa
NOCTPOEHUS.

- ¥YnydweHo npeacTaBneHne pesynbTaToB paboTbl KOMaHAb! Kak Ha [NaHenn
napameTpoB, TaKk 1 B rpacpmyeckor obnacTtu okHa.

- YpesMepHO AnMTENbHYI0 MPOBEPKY MOXHO NpepBaTh, LLENKHYB MO CCbIfke
OmMmeHumsb B OKHe MHOUKaTopa npouecca.

B mopenu nosiBunacb pamka BbigeneHus. B uenom oHa aHanornyHa pamke, Kotopas
AOCTyMHa npv paboTe B rpadnyecknx AOKyMeHTax: 06 bekTbl MOXHO BblAeNsiTe KOMaHAamu
Pamkoli n Cekyuwjeli pamkol 13 MeHio Boidennumsb (06bekTbl 4O6aBNAOTCA K yxe
BblAeNeHHbIM) Unu 6e3 Bbi3oBa KoMaHz (npeblayliee BblAeneHne OTMEHAETCS; ABUXEHNe
Kypcopa crieBa HanpaBo CO34aeT OXBaTbIBalLLYO PaMKy, CpaBa HaneBo — CEKyLLYHO).

OcobeHHocTb paboTbl koMaHg Pamkol n Cekywiel pamMKoUl B MOOENN — BO3MOXHOCTb
BKITHOUNTb BblaerieHne 06beKkToB, NOSMIHOCTLIO 3aCNOHEHHbIX APYrMMY OO beKTaMMu.

Mpu BbIOENEHUN PAMKOWN MOXHO MCNOMb30BaTh OUNbLTPbI.

Ecnun TpebyeTcs BbigenUTb KOMNOHEHTLI COOPKK (a He X rpaHn/pebpa/BepLuUmnHbl), Npu
3aaHnM PaMKM HYXXHO yaepkuBaTtb knasuwm <Ctrl> n <Shift>.

Bce komaHabl MeHio Bbidesiums, a Takke BblAeneHne paMmkon ¢ MOMOLLIbH MbILLXN MOXHO
Mcnonb30BaTh NOCHE 3anycka KoOMaHg, TPEOYLWNX YKasaHUs UCXOOHbIX 00 HEKTOB.
Hanpumep, Bbi3BaB KOMaHgy MOCTPOEHNS] MacCcmBa, MOXHO ykadaTb KONMpyemble OObEKTbI
paMKOW.

[MosiBunacb BO3MOXHOCTbL HanoXXeHUs TEKCTYP Ha rpaHu TpexmepHon moaenn. [JaHHbIn
yHKLMOHan No3BoONsieT 3aMeHNUTb CIOXHble B MOAENMPOBaHUM 3NeMeHTbl (HakaTku,
pudneHus, nepgopaumm n T.n.) BU3yarbHO CONOCTaBUMbIMU N306PaXEHNSMU, KOTOPbIE
HaknaablBalTCs Ha COOTBETCTBYOLME NOBEPXHOCTU. Bnarogapsa atomy mogens
CTaHOBUTCS «Neryey, T. e. paboTta C Hel yCKopsieTCcs 3a CYET TOoro, YTo TpebyeT MeHbLue
pecypcoB KOMrbloTepa.

TeKcTypbl MOXHO MPUMEHSTb K KOMMOHEHTaM, Tenam U oTAeNbHbIM rpaHam. BHelwHun

BUJ TEKCTYPUPOBAHHOW NOBEPXHOCTM ONPEAEensoT TpU napamMeTpa:

- cobCTBEHHO TeKCTypa — MMuTauus y3opa,

- penbed — umnTaumsa BbINYKNOCTEN U BNaauH,

- Bblpe3bl — MMUTaLUS OTCYTCTBUS HEKOTOPbLIX Y4aCTKOB NOBEPXHOCTM, YTO co3aaeT
UNIO3NI0 CETKM UNW nepdopaumn.

B komMnnekT noctaBku BXoAWUT Habop TEKCTYp AN co3aaHust Taknx addpeKkToB, Kak HakaTka,

pudneHne, ceTka, KUpNUYHas Knagka v ap.

YcnoeHoe nsobpaxeHue pesbbbl, NOMMMO KapkacHOro LunuHapa, Tenepb BKoYaeT
peanucTuyHoe N3obpakeHne — PUCYHOK Pe3bbbl, HAaNOXEeHHbIA Ha LUNMHOPUYECKYO UMK
KOHMYECKYIo rpaHb B Npeaenax AnnHbl pe3bobl.

Mpn HeobxogMMOCTK OTOOpaXXeHne peannucTUYHOM pe3bObl MOXHO OTKIIOYMTL B guarnore
HaCTPOWKN YCNOBHOro n3obpaxeHusi peabbbl (Hacmpotka — lNapamempsblt... —
Cucmema — Pedakmop modesieli — YcroeHoe usobpaxeHue pe3bbbl).

MosiBUNack BO3MOXHOCTb CO3[aHUA MaccMBa Takux JIMCTOBbLIX ANIEMEHTOB, Kak pebpo
YyCUNEHWs, LUTaMnoBKa, BYypTUK, XKano3u.
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14.

15.

16.

17.

18.

19.

20.

21.

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

B komaHge YceyeHue nogepxHocmu noABUIMNCb crneayrLimne BO3IMOXHOCTU!

- BblbOp pesynbTaTa onepauun: HoBasi MOBEPXHOCTb UM YCeYeHne UCXOAHOM
NMOBEPXHOCTH,

- MCMOorb30BaHWe Tena/NnoBepxXHOCTU B Ka4eCTBE YCeKaeMOoro Unmn cekyLlero oobekTa
(paHee npu ykasaHuMM Tena/noBepxHOCTN hopmmupoBancs GUKCMpOBaHHbIN Habop
rpaHen, KOTOpbIA HE MEHSANCA NPy NepecTpoeHnn).

Pamka BblaeneHusi npu paboTte ¢ 3CKM30M TeNepb pacrionaraeTcsi B NiOCKOCTH,
napannenbHon aKpaHy (paHee NNOCKOCTbIO paMky Gbinia NOCKOCTb 3CKM3a, U3-3a Yero npu
NoOBOPOTE MOAENM paMKa NnpeBpaLLanack B napannenorpamm).

yCOBepLIJeHCTBOBaHa MHOMKaUNA COCTOAHUA — BKITHOYEHO B pacyeT Ui UCKIMKD4YeHOo U3
pac4yeTa — KOMMNOHEHTOB U 00BbEKTOB MOAENN, a TaKKe ynpasiieHne 3TMM COCTOAHNEM.

- CTtano JoCTynHO UCKMYEHWe U3 pacyeTa 1 BKIOYEHWe B pacyeT KOMNOHEHTOB COOPKM
2-ro 1 nocrnegywmnx ypoBHen (paHee 370 Oblfio BO3MOXHO TOSbKO A5 KOMNOHEHTOB
1-ro ypoBHS1). 3TN N3BMEHEHUSA OTPaXKalTCA NULLb Ha TeKyLlen cbopke n He
nepegatoTcs B Noacbopku, cogepkalime UCKMYEHHbIE/BKITIOYEHHbIE KOMMOHEHTHI.
Bo3BpaTt koOMNoHEHTa B MCXo4HOE COCTosIHME (YCTaHOBMEHHOE ANis Hero B charine
noacbopku, Kyaa OH BXOAMT) NPOM3BOAMTCA komaHaon Hacnedoeamb 13 KOHTEKCTHOIO
MEHI0 KOMNOHeHTa. Takum obpasom, Tenepb B [lepeBe NOCTPOEHUSA A1 KOMMOHEHTa
MOryT oTOBpaxaTbCs cneyloLmne 3Hayku1, NokasbiBaloLLMEe COCTOSHME BKITOYEHNS B
pacyert:

- Hacnedyemcs - eknroyeH nnn Hacnedyemcs - ébIKSIOYEH — €Cn COCTOsIHNE
KOMMOHEHTa TaKoe Xe, Kak B hanne cogepxallen ero noacoopku;

- BknroyveH e pacyem vwnun Ucknro4veH u3 pacdyema — eCn COCTOSAHME KOMMOHEHTA
B TeKyLLen cOopKe N3MEHEHO MO CpaBHEHUIO ¢ dharnom nogcobopku.

- Y 06bekToB MOAENN M KOMNOHEHTOB COOPKM 1-r0 YPOBHS, COCTOSIHUE KOTOPbIX 3aBUCUT
OT BbIpaXkeHus1, 3aaHHOro Ansa nepemeHHon Mcknoyums U3 pacdema, B [lepese
NOCTpOEHUs oToOpaXkaeTcs 3HAaYOK BK/IFOYEH 8 pacyem o nepeMeHHoU vnv
UcknroveH u3 pacyema no nepemeHHodu. [ocne wenyka MbilWblo HA 3TOM 3Ha4Ke
NnosiBNAETCHA MEHIO C kKoMaHaon lMepelimu Kk nepeMeHHOU — OHa aKkTUBM3NpyeT
MaHenb NnepemMeHHbIX 1 BblAENSAET CTPOKY C NePEMEHHON MCKmYums U3 pacdema ans
AaHHOro o6bekTa NN KOMMOHEHTA.

- [losBunacb BO3MOXHOCTb UCKIIOYEHNSI U3 pacyeTa 1 BKITOYEHMS B pacyeT OTAENbHbIX
KOMMOHEHTOB COOPKN, MONMYYEHHbIX C MOMOLLbIO MaccuBa (paHee UCKMYeHe 13
pac4yeTa nrboro Takoro KOMMOHEHTa 03HAYaro UCKNIYeHne BCEro Maccuea).

B onepauusax MOXHO ncnonb3oBaTh 06MacTb 3CKM3a — 3aMKHYTYI0 (OUrypy, OrpaHUYEHHY0
CTbIKYIOLLMMUCH U/UNK NepecekarLnmMmncsa NMHNSMn acknsa. [ns sbibopa Takon durypebl
HY>KHO LLeSTKHYTb MblLbIO BHYTPU Hee. (PaHee ackn3 3agencTBoBarncs B onepaumm
LienMKOM, T. €. UCMONb30Banuchb BCe ero NMHUK.)

B onepauusx BbigaBnuBaHusa JOCTYNEH BbIOOP HECKOMNbKMX 00nacTen, HO OHWN OOMMKHbI
npvHagnexaTb OAHOMY 3CKU3y.

MpOCTPaHCTBEHHbIV KOHTYP, ABMAIOLWNACA CEYEHNEM AS1S ONepauun Bbl4aBNnBaHUSA nUnm
BpaLLEeH1si, MOXXHO pefaKTUpoBaTh B MPOLIECCE BbINONHEHUS onepaunn. PegaktuposaHue
KOHTypa 3arnycKaeTcsi LeNn4ykoM Ha NUKTorpaMmme nepen HaumMeHoBaHMEM KOHTYypa B rnore
CeyeHue.

KomaHga PaccmosiHue u y2ou Tenepb paboTaeT ¢ KOMNOHEHTaMu cOopku 1 ¢ Tenamm —
N3MepPSIET PAacCTOsiHME OT KOMMOHEHTa/Tena Ao ApYyroro oGbekTa Unu paccTosiHne Mexay
[IBYMSl KOMNOHEHTaMWU/Tenamu.

B komaHoe Konupoeamb 06bekmbi nosiBunach onums Cobpams 2paHuU no UcxXxoOHbIM
ob6wexkmam. Ecnv oHa BKIoYeHa, TO NPY KOMMPOBAHUM CMEXHbIX FPaHeN,
NpUHaAnexalwmx ogHoOMY Teny, CO34aeTcsi MHOrorpaHHas noBepxHocTb. Ecnu onums
OTKMOYEHa, TO KONUSI KaXKAOW rpaHun SIBNSIETCA OTAENbHON NOBEPXHOCTLIO.
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22.

23.

24.

25.

26.

27.

MosiBUnack BO3MOXHOCTb MOCTPOEHUSI NIIOCKUX Cnpaner ¢ NoMoLLblo koMmaHabl Cnupanb
KOHM4ecKas. [1ns nonyyYeHus: Nockor cnvpanu criegyeT BblibpaTb cnocob noctpoeHus Mo
qyucny eumkoe u ebicome nn6o Mo wazay u ebicome v 3aaTb HYNEBYH BbICOTY.

MNMpeobpa3oBaHne KOMNOHeHTa COOPKM B NOKanbHyto Aetans (T. €. pe3ynbTaTt paboTbl
komaHAbl B3ssmb 6 doKyMeHm) Tenepb MOXXHO OTMEHSATb U MOBTOPATh.

B HwxHel yacTn [lepeBa moaenu moryT otobpaxaTbcs NMbo oTHOLEHUS, NMbo
napameTpbl 06bekTa, BblAeneHHoro B BepxHen yactu [lepesa (paHee oTobpaxanucb
TONbKO OTHOLWEHMS). [NepekntoyeHne Npon3BOANTCA KHOMKaMM, PACNONOXEHHbIMU Ha
pasgenuTene BepxXHen n HKHen Yacten [epesa.

B komaHaoe Toyka nepeHOCOM Tenepb MOXHO yKa3aTb TOMEYHbIV OOBEKT Ans
onpegeneHns pacctosHus nepeHoca. Co3gaBaemas Touka bygeT coBnagaTb C npoekunen
BbiGpaHHOro o6bekTa Ha HanpasreHne nepeHoca; opMmMpyeTcs accoumaTMBHas CBA3b
TOYKM C 3TUM OOBLEKTOM.

YBenuueHa nponssogntenbHocTb pabotel KOMIMAC-3D:

- B peXunme oTOOpaKeHUs cevyeHns Moaenu:

— YCKOp€EH BbIGOp 00HEKTOB,
— yCTpaHeHbl 3amefieHns Npu Havane BpalweHus/nepemMeLLeHms Mogenu,

- npwv co3gaHun MaccuBa (3ddekT Hanbonee 3ameTeH npu padoTe ¢ 6onbLWMMHK
cbopkamn):

— YCKOpEH BbIGOP 06HEKTOB,
— YCKOpPEHO cpabaTbiBaHMe NOACBETKN 0O6BLEKTOB No4 KypCOpoM,
— yCTpaHeHbl 3amefieHns Npu Havane BpalweHns/nepemMeLLeHms Mogenu,

- yCKOpeHa BCTaBka B cOOpKy KOMMOHEeHTa ¢ pa3melLeHnem Mo koopduHamam (acppekT
Hanbornee 3aMeTeH, ECNN KOMMOHEHT siBNsieTcs cOOpKoM ¢ OOMbLLIMM YNCITOM
KOMMOHEHTOB NEPBOro YPOBHS UMK JTIOKanbHbIX MOAENEN),

- yCKOpeHa BCTaBka B cOOpKy MakeTa (3dpdpekT Hanbornee 3aMeTeH Npu UCMNoNb30BaHUN
mogenewn, cosgaHHbix B KOMITAC-3D Bepcun 18 n 6onee no3gHux).

YnyuJweHa coBMecTUMOCTb ¢ BuaeokapTamm AMD B pexnmMe oToGpaXKeHUsi ceveHus
Moaenu.

Ipaghudeckue QokKymMeHMbI

1.

B accoumnaTuBHbIX BUAax aBToMaTUYECKN CO3La0TCA:

- OceBble NMNMHUM — OIS NPOEKLNA NOBEPXHOCTEN BpaLLEHMS!, OCU KOTOPbIX HE
nepneHANKyNsipHbl NIIOCKOCTU NMPOEKLMNIA.

- O603Ha4YeHns LeHTpa — AN BCEX OKPYXXHOCTEN.

- CeTKM LeHTpOB — ANSA rpynn OKPY>XHOCTEW, €Cnn COOTBETCTBYIOLLME rPYNMbl 0OBHEKTOB
MOZenu Nosy4YeHbl ¢ NOMOLLbIO MaccuBa. B crnyyae maccvBa no napannenorpaMmmHon
ceTke hopMMpyeTcs NMHeNHasi ceTka LEHTPOB, a B Cry4yae KOHLEHTPUYECKOro
MaccmBa — KpyroBas (MM HECKOSbKO KPYrOBbIX CETOK, €CIN KONMYECTBO 3K3EMMNIISAPOB
no paguanbHOMy HanpasneHuto 6onbLue 1).

HopaboTaHa komaHnaa lMpoeKyUOHHbIU 8UQ:

- KOMaHAa 3auuKrieHa, T. €. Nocne co3gaHusa oaHOM Npoekummn (Hanpumep, BUaa cnesa)
aBTOMAaTMYECKM 3anyckaeTcs co3aaHne cneayroLlen Npoekumm Ha OCHOBE TOrO Xe
6asoBoro Buaa,

- pobaBneHa BO3MOXHOCTb MOCTPOEHNS] U3OMETPUYECKUX NPOEKLMI — AN 3TOro Kypcop
Heobxoaumo nepemMelyaTb No gnaroHanu ot 6a3oBoro BMAa.

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

co3gaHusa Buga ¢ Moaenu, npuyeM B kKavecTse 6a30BOro Buaa asisi 3To KOMaHabl yxxe

BblOpaH TONMbKO YTO CO3A4aHHbIN BUA C MOAENN.

3. PaclumpeHbl BO3MOXHOCTM paboThl C pa3pbiBaMy BUAOB:

- B komaHge Pa3spbie euda BBELEH PEXUM peaaKTMpOBaHMs, NO3BONSAOLWMIA YAANSaTb
y4acTKu NUHWIA paspbiBa, a Takke KOPPEKTMPOBATb UX AJMHY.
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- BoccTtaHoBUTb NepBOHaYarnbHbIA BUA IMHUA pa3pbiBa MOXHO Kak 45151 BCEX pa3pbiBOB
cpasy (komaHgon BoccmaHoeumb TUHUU pa3pbiea B KOHTEKCTHOM MEHIO B1aa,
BblaeneHHoro B [lepese), Tak u Ansi BbibpaHHOro paspbiBa (KHonkon BoccmaHoeumsb
Ha MNMaHenn napaMeTpoB B pexunme peaakTMpoBaHUS paspbiBOB).

MosiBMNacb BO3MOXHOCTb MHAMBUAYaNbHOIO 3aaHnsl TOMHOCTU pa3Mepa — A 3Toro
cnyxuT cnucok Kosuyecmeo 3Hakoe nocse 3ansmod Ha MaHeny napameTpoB npu
co3aaHnMn/peaakTMpoBaHMK pasvepa.

HacTtpovika npyMeHrMa TonbKo AMs pa3MepoB C aBTOMATUYeCKM onpeaeneHHbIM (a He
BBeAEHHbIM BPYYHYHO) 3Ha4YeHneM. Ha yrnoson pa3mep AaHHas HacTpoiika BNUseT, ecnu
€ro 3Ha4yeHvie BbipaXeHO AeCATUYHOM OPObbIo.

MosiBUnack BO3MOXHOCTb CO34aHUsi MECTHOMO paspesa B BUAE, KOTOPbIV ABNsSeTcs
BbIHOCHbIM 3J1IEMEHTOM.

MosiBUNack BO3MOXHOCTb CUHXPOHU3ALMN HEYKA3aHHOW LLEPOXOBaTOCTU B
accounaTMBHOM YepTexe U MOOENN: eCnv nepeaaHHas U3 Mogeny HeykasaHHas
LLEPOXOBATOCTb OblNia MU3AMEHEHA B YePTEXKE, TO B €€ KOHTEKCTHOM MEHK CTAHOBUTCS
AOCTynHa komaHaa CuHxpoHu3upoeams. [locrne BbI30Ba 3TON KOMaHAbl BO306HOBNSAETCA
nepegava 3sHaYeHUn cBONCTB SHak Heyka3aHHOoU wepoxoeamocmu v NMapamemp
HeyKka3aHHOU Wepoxo8amocmu U3 MOAENN B YEPTEX.

B komaHgax Aemoocesasi 1 Oceeast JIUHUSI MO0 08yM MoOYKaM NOSIBUNCS
nepekniovatens OQuHakoeble ebicmyrnbi. OH NO3BONSIET OTKA3aTbCA OT OAMHAKOBOM
ANVHbI BbICTYNOB HA 000MX KOHLL@X OCEBOWM NIMHMKM U 3a4aTb A8 KaX4oro BbiCTyna
COOCTBEHHYIO OJIMHY.

B KOHTEKCTHYIO NaHenb, koTopas oTobpaxaeTcs Npu BbiAeNeHn B acCoLMaTUBHOM
yepTexe NPOEKLUMNOHHbLIX 0003HAYEHUIN N aBTOMATUYECKN CO3O0aHHbIX OCEBbIX JIMHUNA,
aobaeneHa kHomnka Ckpbimb. OHa OTKMOYAET Noka3s BblAeNeHHbIX 00beKTOB. s
BKITHOYEHMA 0OBbEKTOB crneayeT BOCNoNb30oBaTbCsl kKoMaHaon Bud — lMokazamb
CKpbimbie 0603Ha4YeHuUsl.

Paboma co cneuyugukayueu

B onucaHuu CI'IeLl,VI(*)I/IKaLI,I/IVI A4 YepTeXXa MOXHO 3adaTb KOJIM4EeCTBO NCMONHeHun. ATa
BO3MOXXHOCTb AOCTYNHa, eciin B onncaHmne BXoguT CTUIb l'pyﬂl'lOBOVl CﬂeLI,I/I(bVIKaLI,VII/I.
PaHHee ons Toro, YTobbl UBMEHUTL KONIMYECTBO UCMOSTHEHUN B yepTexe, HeobxoamMmo
Obino oTpenakTupoBaTtb BXOASLLUIN B ONUCaHUe CTUIMb CI'IeLI,I/ICbI/IKaLLI/IVI.

Umnopm u akcnopm

1.

MosiBuNack BO3MOXHOCTb aKcnopTa 0603HA4YEHUN (NMHUM-BLIHOCKK, 6a3bl, A0MYCKM (POPMBbI
n pacnonoxeHus n ap.) B popmatbl STEP u JT n umnopta mx ns atux doopmatos. Npu
nmnopTte 0603HayYeHNs NpeobpasyoTcs B MaKpO3fieMeHThbl, COCTosILLNE U3
reoMeTpuyecknx 06 bEeKTOB U TEKCTOB.

Mpy nmnopTe cOopoYHbIX Moaenen us popmatos STEP, IGES, JT MoxHO BbIGpaTb
cnocob co3gaHnsa KOMMOHEHTOB: B BUAE CaMOCTOATENbHbLIX MOAENEN, KOTopble
3anncbiBaloTCA B OTAENbHbIE halnbl, NN B BUAE NOKanbHbIX MOAEeNen, KoTopble
XpaHATCA BHYTpU dpanna cbopkn. Bbibop Hy)XKHOro BapMaHTa NpoM3BOAUTCS C MOMOLLbIO
onumn Co3daeamb ¢halisibi KOMIIOHEHMOE, NOSIBUBLLENCS B AMarnore HacTPONKn
nMmnopTa u3 nepedncneHHblix opmMaToB.

lpunoxeHusi
1. KompasFlow, 2udpoza3zoduHamuka st KOMIMAC-3D

- T[llopoepxuBaeTca aBTOMaTU3MPOBaAHHOE peLleHne 3agay MHorornapameTpu4eckomn
onTumusauum bnarogaps nHterpauumn KompasFlow ¢ npunoxexHvem Moaynb
ontummusaummn 10SO-K. Kputepnamm ontummsaumm MoryT 6biTb pesynbtaTtbl pacyeTta
B KompasFlow n maccoBble xapakrepuctukmn reometpum B KOMIMAC-3D.
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MapameTpamn onTMMKU3aLmMmM MOryT ObiTb Kak reOMeTpU4EeCcKne pasmepsbl B
KOMIAC-3D, Tak n napameTpbl pac4yeTHon mogenn B KompasFlow.

- MoxHo co3gaBaTb Heckonbko nereH Crnoee, HAMBMAYanbHO Ang kaxaoro Cros,
N NPOMN3BOSIbHO pa3mellaTbh UX MbilbO B Npedeniax oOkHa nporpaMmmbl.

- [1nga ynMcnosbIX BENWYKNH BO BKaake Pe3ysibmambi B OKHe MOHUMOpPUH2a v
pPSO0M C KypCcOpOM Mbiwn Ha Criosix oTobpaXkaeTcst pa3mMepHOCTb.

- B OkHe moHumopuHza Heesizku n Pesynbsmambi Tenepb oToOpaxatoTcs Ha
oTAenbHbIX Bknagkax. o ymonyaHuio Heesizku otobpaxkatoTcs B
norapugmuyeckon Wwkane, a Pesynbmamabl — B MPOCTON LLUKare.

- [obaeneHa nepemeHHasa lMosHoe dasneHue ana Pesynsmamoe v Cnoes.

- T[losgBMnacb BO3MOXHOCTb NpocMaTpuBaTb TabnimyHble 3HavyeHns Ceolicme
Beuwjecme, 3arpyxeHHbIx u3 ba3bl sewjecms.

— [lpwn BkntodeHun B KOMITAC-3D TeMHON TeMbl U/Unn LBETHbLIX 3HAYKOB Ha KHOMKax
COOTBETCTBYOLLMM 06pa3om meHsaeTcs ocpopmrieHne KompasFlow.

- [nsa rpaHnyHbIX ycnoBun ¢ PaduayuoHHbIM pagHoeecueM 3a4aeTcs
oTHocuTenbHas TemMnepamypa.

— [lpekpalleH Bbinyck 32-pa3pagHon Bepcun npunoxeHns KompasFlow.

2. Banbl u MexaHu4Yyeckue nepedayu
B npunoxeHune BKMYEH HOBbIM MOAY b — 3y60pe3HbIlU UHCMPYMEHM.
[ns paboTbl ¢ 3TMM MoAyneM HeobxoamMMa OTAENbHO onnadYnBaemas IMLEH3NS.

MogpobHee — cM. NyHKT 3y60pe3HbI MHCTPYMEHT.
— [eHepauna TpexmepHbIX Mogenen

- PeanunsoBaH MexaHU3M COXpaHEHUsI reHEPUPYEMbIX TPEXMEPHBLIX MOAenen B
npegonpeneneHHbIn dann. Hactporka umeHu canna nHanemayanbHa Ang Kaxgon
Moaenu. [JaHHbIN MexaHn3m NO3BONUT aBTOMATUYECKMN 3aMeHsaATb 3D-mogenb B
cbopke npu n3ameHeHnn reomeTpun 2D-mogenm.

- 3anucb maccbl B Wwtamn nocrne reHepauumm 3D-mogenn

- Ob6ecneveHa reHepaumsi Mogenen YepBsYHbIX peek

- Ob6ecneyeHa reHepaumsi Mogernemn YepBsaYHbIX pes

— [Mpun reHepaLmm KOHUYECKMX KONEC C KPYrOBbIM 1 TaHreHumanbHbIM 3y6oM, a Takke
rMnonaHbIX Konec obecneymBaeTca co3gaHne MoAaenu Koneca ¢ pasmepamu,
MaKCUManbHO COOTBETCTBYHOLUMM pacyHETHbIM.

- CosgaHue yepTexen

- PeannsoBaHO NocTpoeHne HEBUOMMOrO LLNOHOYHOro nasa. PaHee, ecrniv LWNOHOYHLIN
na3 pacnonarancs nog yrnom 90°, To ero He 6bIf0 BUAHO HA8 OCHOBHOM BUAE U He
6b1N10 BO3MOXHOCTU NPOCTaBUTbL pa3mMepbl €ro PacrnosioXeHus.

- PeannsoBaHo macwtabnpoBaHMe BbLIHOCHOIO AfieMeHTa ceveHus 3yd4aTon penku.

— [opaboTaHbl BLIHOCHbBIE 31EMEHTbLI NPSIMOOOYHBIX LUNMLEBBLIX COeanHEHUN. [na Bcex
cnocoboB LEHTPMPOBaHUA N UCNOMNHEHMN JobaBneHo 0603HaYeHne Hambonee 4acTo
NPUMEHSIEMbIX NapaMeTPOoB LLIEePOXOBaTOCTH.

- [NopaboTaHo NnocTpoeHne KBagpaTHbIX U LIECTUrPaHHbIX CTyneHen. CaenaHo OKHO
ansa Bbibopa BapnaHTa OTPUCOBKKM CTyneHn B mogenu. CTyneHn moryT ObiTb
NMOCTPOEHbI C NOBOPOTOM. PeannsoBaHO NOCTPOEHME BHYTPEHHEN LLIEeCTUrPaHHON
CTYMEHN N KBagpaTHOM CTYMNEHN C hackamu.

— WWNOHOYHbIN Na3 Ha BHYTPEHHEM KOHTYype CTario BO3MOXHO CTPOUTb C ANTMHOM
MeHbLUEN, YeM AJIMHa CTyNneHn (NPUMEHSIETCA B IMyXUX OTBEPCTUSAX).

- [lo6aBneHbl hackn 1 CKpyrneHus Ha bypTrkax LenHbIX 3Be3noyek, TepmoobpaboTka
Ha BbIHOCKe Npodunsa 3Be3404kK. [IBa BapuaHTa pacyeTa LenHblX nepesad: Yucno
3BEHbEB M MEXLEHTPOBOE pacCcTosIHUE.

- [Jo6aBneH 4ONONHUTENBHbIV BAapnaHT NOCTPOEHMS LMNOHOYHbLIX Nna3os no FOCT
9472-90 KpenneHne NHCTPYMEHTOB Ha OnpaBKax.
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- No6aBneH NpoBepoYHbI pacyeT Ha MPOYHOCTb LWMANLEBBLIX NMPSAMOBOYHbIX,
SBOJSILBEHTHbIX U TpeyrorbHblX coeanHeHun. PacyeTt BoinonHsaetcs no FOCT 21425
75. MeToguka pacdeTa yuMTbiBaeT TUMN nepegayum, CBA3aHHOM CO LUNLEBLIM
coefHEHNEM, Harpy3km 1 Ko ULUNEHTLI, AENCTBYIOLWME B KaX0W nepegaye.

- Peann3oBaHO NOCTPOEHME MHCTPYMEHTAarbHbIX KOHYCOB Pa3HbIX TUMOB U
COOTBETCTBYIOLLUNX UM LIEHTPOBLIX OTBEPCTUI, €CNIN OHU C HAMW NMPUMEHSIOTCS.

— [opaboTaHbl BbIHOCHbBIE 3N1EMEHTLI Ha Npodunnn pesbb (TpaneuenaansHONn,
YNOPHOW, NMTYEBOM N MoaYyNbHOW). [IpocTaHOBKa AnamMeTpoB TpaneuenaanbHON 1
yrnopHown pe3bb ¢ gonyckamu (B cuctemy BeefeHbl 6a3sbl JOMYCKOB Ha 3TW pe3blbl).

PacuyeTbl MexaHn4eckux nepegav

- PaspaboTtaH Mogynb reomeTpmuyecKkoro pacyeta 1 nocTpoeHne YepBAYHO-pPEEYHOM
nepepaun (QunuHopuyeckuli Yyepesik-3y64amas pelka). [Nepegada aHanornyHa
OPTOroHarnbLHON YepBAYHOWN Nepeaaye, TONbKO BMECTO KOCO3yboro koneca B HeWn
paboTaeT Koco3ybas pevika.

- PaspaboTtaH Mmogynb reomeTpmuyecKkoro pacyeta 1 NnocTpoeHne YepBAYHO-PEEYHOM
nepepaun (QunuHopuyeckuli yepesik-HYepesiyHas pelika). YepBa4HO-peeyHble
nepefayn 4acto NPMMEHSAIOTCA B NPUBOAAX TSHKENbIX METANNMOPEXYLNX CTaHKOB.

- B pacuet uenHbIx nepeaay BBeAeHbI ABa BapmaHTa Nno pasHbIM MeToankam (4nMcno
3BEHbEB M MEXLEHTPOBOE PacCTosHME).

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

- B pacuetax 3ybuaTtbix nepefay, rae B pesyrnbTaTe NPOEKTUPYOTCS LMNMHAPUYECKMe
LLEeCTEePHN BHELLUHEro U BHYTPEHHEro 3auenneHuns, 4onyckaeTca BBoO4 AnameTpa
BEPLUWH, 3HA4YEeHNE KOTOpOoro borbLue (AN WeCTepeH BHELLHEro 3aLensieHns) Unm
MeHbLUe (4Na Konec BHYTPEHHEro 3auenfieHnst), YemM pacyeTHbIN guameTp BEepPLUMH
Ha BenuuuHy 2*(C-0,1)*Mn, roe
- C — k03hmumeHT pagnanbHoro 3asopa,

- Mn — mogyns nepegaum.

Takon npuem MoXeT NPUMEHATLCS, eCrv He0bBXoAMMO YBENUYUTL KO3 PUUNEHT
nepekpbITUA nepegadn, Ho Npu 3TOM crneayeT BHUMAaTENbHO CneanTb 3a
NpoBepoYHbIMU KpuTepnsiMn. OCoBEHHO — SABMEHUS 3a0CTPEHUS N MHTepdepeHUnn.

3y60pe3HbIli UHCMPYMEHM — HOBbI MOAYMb NPUNOXeHus Basibl u MexaHu4Yeckue
nepedayu. OH conepxut 6nok YepessyHbie ghpesbl, NnpeaHa3HaYEHHbIN 4NN
NPOEKTUPOBaHUS YepBAYHbBIX pes (MpoekTUpoBaHMeE BKITlOYaeT B cebs pacyerT,
co3aHne KOMMNJiekTa KOHCTPYKTOPCKON OOKYMEHTALUN U reHepupoBaHUe TPEXMEPHOM
Moaenn).
[na pabotbl ¢ Mogynem 3yb6opesHbili UHCMpyMeHm Heobxoauma nuueH3ns Ha
npunoxeHve Banbl 1 MexaHn4yeckune nepeaaumn, a Takke oTgenbHO NnpuobpeTaemas
nnueH3nsa Ha Moaynb 3ybopesHbilti uHcmpymeHm. Ecnu nnaHnpyeTcs
NPOEKTUPOBaHUE YepBAYHbIX hpes ANs UMNNMHOAPUYECKNX LuecTepeH nepenay
HoBwukoBa, TO Takke TpebyeTcs nuueH3ns Ha JononHumenbHbIU MOQyrb, TaK Kak
pacueTbl Nnepeday HoBukoBa BXO4AT B HErO.
- bnok YepesiyHbie ghpe3bi obecneynBaeT pacyeT 1 NPOEKTUPOBAHNE YEPBAYHbIX

dpes cnegyoLmx TUMNOB:

- ONS UMNUHOPMYECKUX 3yb4aThiX KOMEeC C 3BOSNIbBEHTHbIM NPoduniemM (YepHoOBbIE 1

yncToBble hpesbl),

- ONg UMnNuHapuyeckux nepegady HosukoBa ¢ ABYMS NIMHUSMN 3aLenneHns,

— ON4 3Be3004eK K MPUBOOHbIM POMMKOBLIM U BTYMNOYHbLIM LIEMaM,

— YepBSAYHbIX KOSEeC LMNNHOPUYECKON YepBAYHON Nepedayn (YepHOBLIE U YNCTOBbIE

tpesbl),

- ON4 WAMLEBLIX BanoB C 3BOSIbBEHTHLIM Npodounem,

- ONS WAMUEBLIX BanoB ¢ NpsiMo60o4HbIM npodounem.
- Moaynb npegycmaTpmBaeT hopMmMpoBaHMe OCHOBHOIO BMaa, Tabnuubl napaMmeTpoB

N HEOBXOANMbBIX BBIHOCHbIX 3JIEMEHTOB.

67



- Mo dpesam ansa uMNMHAPUYECKNX 3yB4aTbIX KONEC C 3BOSTIbBEHTHBLIM Npodunnem
npeaycMoTpeHa kak paspaboTtka KO ans craHgapTHbeix dopes (no FTOCT 9324 n TOCT
10331), Tak 1 NpoekTMpoBaHue dpes ans 3ybyaTbix Konec no 3apyoexHbIM
cTaHgapTaMm, UnNn ¢ HecTaHAAPTHLIM MOAYEM UM UCXOLHbLIM KOHTYPOM.

- [No ppesam gnsg WwnmueBbIX BanoB NpegycMoTpeHa kak paspaboTka KO ans
ctangapTHbix dppes (TOCT 6637-80 n FTOCT 8027-86), Tak n NpoeKkTMpoBaHue gpes
ans wnuuee no OCT, no 3apy6exHbim ctaHgaptam (DIN, ISO, SAE, ANSI) vnu ans
HeCTaHAapTHbIX LUNMLEB.

- NmeeTcst BO3MOXHOCTb He TONbKO co3aaBaTb CTaHAapTHblE hpesbl nog
LIMNMHOPUYECKYIO ONPaBKy, HO 1 pa3Melyatb 3ybopesHyto YyacTb hpesbl Ha
crneuunanbHbIX opesax ¢ pa3HOOOpasHbIMM XBOCTOBUKAMM.

- B xope nocTtpoeHus BMaa BbINOMHAETCA BpEMEHHasi reHepaums TpeXMepHON Moaenu
dpesbl B hopmate C3D (dhopmaTt matemaTuyeckoro ssgpa KOMIMAC-3D); ¢ koTopon
3atemM hopmupytoTcsa Heobxogmmble nNpoekuun. 3a cHET 3TOro 3yObs U KaHABKKU Ha
Hepaspe3aHHON 4YacTu OTPUCOBLIBAKOTCS HE YCINOBHO, @ TOYHO.

- lMNpodmnu dpes ons 3Be3goudek 1 LWMLEBbLIX BaNMKOB C NPAMOOOYHbIM Nnpodunnem
hopMMPYHOTCS C MOMOLLbIO NPOLIeAYPbl 3aMETaHUSA UCXOAHbIM Npodunem nsgenus
(3B€3004KM U WNULEB) € NocreayowmnmMm opMUpPOBaHMEM OrnbatoLLen.

3. MexaHuka: AHumauyusi

Mosiunack komaHga Jobaseumsb uHeepmupoeaHHbIe wazu.

KomaHga npegHasHavyeHa ang ayonmpoBaHust BCEX YK€ BBEOEHHbIX LUAroB CLeHapus B
obpaTHOM NopsiAke ¢ aBTOMaTUYECKUM U3MEHEHMEM HaMNpaBneHWst BCEX OBWKEHUNA U
o6paTHbIM U3MEHEHNEM NPO3PAYHOCTN KOMIMOHEHTOB.

KomaHnay pekomeHayeTcsa UCnonb3oBaTb ANA aHMMUPOBaHMSA ob6paTHON «COOPKN»
n3genus, ecnu «pasbopkay» caenaHa Ha npeablayLux Lwarax.

[obGasneHa KoMaHAa OTKIHOYEHUS COMPSPKEHWI AN KOMMOHEHTOB, BblOpaHHbIX Ha
ware cueHapusi. CoCTosiHue CONpsiKeHUN 3anoMmMHaeTcs Ha BbIGpaHHOM Luiare.

Y KOMMOHEHTOB, BblIOpaHHbIX Ha Llare, aBTOMaTUYECKN OTKIIOYaeTCa «pukcauma»
(ecrnv KOMMOHEHTbLI PUKCUPOBAHDI).

Ha ynpaBnsitowyto naHenb BocnpouaseneHns gobaeneHa onums Bosepam e Havaso.
BkntoyeHHast onumsi no3BonsieT aBToMaTU4eCKM BEPHYTbL COOPKY B HayanbHoe
COCTOSIHME MOCIEe OKOHYaHUSA BOCNPON3BEeaeHUS.

HopaboTtaHa CnpaBoyHas cucrtema.
McnpaBneHbl HEKOTOpble OLINOKM, BbiSIBNEHHbIE B NPOLIECCE SKCNyaTauuu.

4. O6opydoeaHue: MemannokoHcmpykyuu

[opa6boTaHa komaHaa MnacmuHa. JobaBneHa BO3MOXHOCTb MOCTPOEHMS NITACTUH MO

UMeEOLLIMMCSA rpaHuLam, a Takke onumsa fnomHoe npumMsiKaHue;

JobaBneHbl koMaHabl:

- Pa36bumb nnacmuHy. KomaHga npegHasHaydeHa ansa pa3bueHnst nnacTuHbl Ha
YyacTu; B Ka4eCTBe rpaHuL, MOryT BbICTynaTb pebpa, rpaHn, NpoCTPaHCTBEHHbIE
KpvBble, NITOCKOCTU, MOBEPXHOCTN, ACKU3bI;

- Mpokon. KomaHaa npegHasHayeHa Ansa cosgaHust Bbipe3oB B NnacTuHax, pebpax
KECTKOCTU 1 Npohunsax M3 nonockl. PeannaoBaHbl Bblpe3bl NO4 CUMMETPUYHLIE U
HEeCMMMETPUYHbIE NONOCOBYNbOLI, PaBHOMONOYHbLIE U HEPABHOMOSOYHbLIE YTOSKOBbIE
npodounu;

- lMosicok. KomaHaa npegHasHayeHa aAngd NOCTPOEHNSA 3MIEMEHTOB YCUMEHUS
KOHCTpPYKUMIA. [NpegycMmoTpeHa BO3MOXHOCTb MOCTPOEHNSA MOSICKOB ¢ 06paboTkomn
TOPLOB.

- 3adenka. No3BonsieT NOCTPOUTbL 3aAernKy — NacTUHy Mo rpaHuLam npokona.
3apgernka cosgaeTcs, ecnv 3To NpegyCMOTPEHO BO hparMeHTe Npokona Ansi 4aHHOro
TMna Bblpe3a. dPparMeHTbl NPOKONOB BXOAAT B KOMMIEKT NoCTaBku MpunoxeHus.
B0o3MOXXHO MOCTpOEHME NONb30BaTENbLCKON 3a4erku Npu BbINOMHEHUN TpeboBaHWI K
dparMeHTy NpokKona v 3agenku.
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- lMnacmuHa no 2paHu. Mo3BonseT CTPOMTb NNAaCcTUHY, NOBTOPSIOLLYI0 (DOPMY rPaHu.
Ecnu B rpaHn nmetoTcs 0TBEPCTUS!, TO NNAcTUHa TakkKe CTPOUTCS C OTBEPCTUSIMUA.
MnacTvHa pacrnonaraeTcs Ha rpaHu.

5. MexaHuka: lpy)XuHbI

Mpv peaakTMpoBaHUM TPEXMepPHOWN MoaEeNy NPYXMHbI Tenepb oTobpaxkaeTcs MNaHenb
napameTpoB, coAepKallasi 3afieMeHTbl yNpaBnieHns NPOoLEeccoM peaakTUpoBaHms.

[o6aeneHna nHterpauus ¢ NonnHom:MDM.
[opaboTaHa dyHKLUMOHANBLHOCTL BbIBOAA TEXHUYECKUX TpeOOBaHM.

6. O6opydosaHue: Pazsepmku
[ob6aBneHbl KoMmaHabl:

TpoliHuk pacmpy6HbIU;
Kpecm pacmpy6Hbiti;
Tpy6a nnockooeanbHasi;
lMpoghunb npsimMoy20JibHbIU.

7. O6bopydoeaHue: CeapHble coeQUHeHUs

B komaHge O6o3HayeHue ceapHO20 wea [o6aBneHbl crneayolwme BO3MOXHOCTY:

— co3fgaHue ycrnoBHoro o6o3HaveHust ceapHoro wea no FOCT 14098-2014,

— CO3[JaHue CCbINIKM Ha BbIHOCHOWN 3NIEMEHT.

KomaHpa lMpumeHums ceolicmea o603Ha4vyeHull u3 napamempoe paboTaeT B
Mogenu n rpadu4eckomM AOKyMeHTe.

B ananorax Mapamempsbi ceapHo20 wea KomaHabl KOoHcmpykmueHble aneMeHmbl
ceapHbix weoe, O603HaYeHuUe cmaHOapmHo20 ceapHoz20 wea rno FOCT n meHto
nonsi Tekcm o603Ha4yeHuUs1 NaHENN NapaMeTpoB koMaHabl O603HavYeHUe ceapHO20
wea fobaBneHa BO3MOXHOCTb MPOCMOTPA CTAaHA4APTOB HA KOHCTPYKTUBHbIE 3fIEMEHTbI
cBapHbIX WBoB. NoapobHas nHdopmauus B danne ...\Libs\WeldConnect\DataWeld\Stan-
dartPdf\StandartPdf.txt.

VMcnpaBneHbl HageHHbIe OLWnOKu.

8. KoHeepmop ECAD-KOMIIAC

[o6aBneHa BO3MOXHOCTb aBTOMaTU4ECKOro Nomcka COOTBETCTBUSA 3anncu KOMMOHEHTa
N ero TpeXMepHoOn Moaenu Npu NOCTPOEHNN peanucTMYHOM MOAENW nnaTtbl.
Mocapgo4yHoe mecTo B Bubsiuomeke nocado4yHbix mecm ECAD-cucteMbl MOXET ObITb
aBTOMaTUYECKM COMOCTaBSIEHO TPEXMEPHOM MOAESIM KOMMOHEHTa — MMS doanna
MoZenun JOSMKHO COOTBETCTBOBATb MMEHM NocagoyHoro mecta. annsl mogenen
MOXHO pa3MeCTUTb Ha CETEBOM pPecypce B OOHOW Narnke unm BO BIIOXEHHbIX Nankax.

[opa6boTtaHa CnpaBoyHasa cuctema.

9. O6opydoeaHue: Kabenu u xa2ymsbi
MpunoxeHue cyLlecTBEHHO nepepaboTaHo.

TpaekTopnn-mapLUpyThl ANEKTPUYECKNX COEANHEHNIA TENEPb OOMKHbI CO30aBaTbCA He
riloMaHbIMM1, a cnnanHamu.

[lns nocTpoeHus TpaekTopuin BBeAEeHa cneunanbHas KoMaHga NpUNoXeHust.
[obGaeneHa KkoMaHaa pasgeneHus cnnanHa-TpaeKkTopun Ansi Co3aaHnsl OTBETBIIEHUN.
Tpaccbl npoBoAoB, kabenen n obLwmx y4acTKoB TeNepb CO34al0TCA B BUAE «KOHTYPOBY,
a He HOBbIX NPOCTPAHCTBEHHbIX KPUBbIX, MO3TOMY JH0O0E U3MEHEHNE TPaEKTOPUM-
MapLlpyTa aBTOMaTUYECKN NPUBOANT K KOPPEKTHOMY NEPEeCTPOEHMIO Tpacc.
[o6aBneHo HeCKONbKO HOBLIX BapMaHTOB MOAENUPOBAHUS XKIYTOB, B TOM YMcCne
MHTEpaKTMBHasA Npoknaaka NpoBogHMka 6e3 npeaBapuTenbHOro NOCTPOEHUS KPUBbIX-
TpaeKkTopun.

MosiBunacb BO3MOXHOCTb PeXnmMa COBMELLIEHNS] MEXNPUOOPHbBIX U MOKOHTAKTHBIX
COENHEHNI, NMPU KOTOPOM BETBb XryTa MexXnpnbopHOro coegMHeHns COCTOUT U3
OTAENbHbIX MPOBOAOB UMK XN MHOTOXWIBHOIO Kabensi, NOCTPOEHHbIX MEXAy
KOHKPETHLIMM KOHTaKTamun KaberbHbIX YacTen cCoeanHNTENEN.
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10.

11.

M3 cocTtaBa npunoxeHus ucknovyeH KoHeepmep npoekmoe Cable3D e eepcuro 18.0.
BmecTo Hero B npunoxeHue gobasneHa kKomaHaa KONMpoBaHUsA/nepemMeLL.eHns
KPWBLIX-TPAEKTOPUIA N3 OCHOBHOW COOPKM M3gennsa B NoAcbopKy BbIOpaHHOO XryTa,
nnbo n3 noacbopkn OAHOrO Xryta B NoACOOPKY APYroro Xryta.

B okHe Tabnuuya coeduHeHull [ob6aBneHa kKoOMaH4a NEPEMELLEHNS ANEKTPUYECKMX
COELMHEHWUI N3 OL4HOrO XryTa B APYron, a TakKe UCKIHYEHUS SNEKTPUYECKNX
coeaVHEeHU 13 BbIBpaHHOro XryTa.

B aTOM Xe okHe nosiBunacb kKOMaHga NOCTPOEHMUS JIMHUIA ANEKTPUYECKNX CBA3EN AN
BblEEHHbIX B CMIUCKE COeQUHEHWIA; MUHUN CBA3EN BbINOSMHAKTCH Kak CrnanHbl No
OBYM To4KkaMm.

PeannsoBaHa komaHga rpynnoBoro M3MeHeHus Tuna npoBoAa ANs BblAeNeHHbIX B
cnucke coeguHeHui. lNocne nameHeHus Tuna NPoBOA4a aBTOMATUYECKU
nepecTtpavBaeTcs U TpeXMepHas MoAerb XryTa (ecnu oHa yxe bbina cosgaHa).
MosiBUNack BO3MOXHOCTb Ha3HaunTb Ntobyo noacbopKy OCHOBHOM COOPKN n3genus
XKrytom/kabenem. PaHee cosgaHme noacbopku XKryt/kabenb 66110 BO3MOXHO TOMBKO B
nHTepdence «lNepedeHb aEMEHTOBY.

Ho6aBneHa BO3MOXHOCTb aBTOMaTU4ECKOro Bbibopa TpexmMmepHOn Moaenu
anekTpoannapara ansa 3anncu B lMepeyHe anemeHnmos, ecnv llepevyeHb arieMeHmMos
cchopmmnpoBaH 13 akcnopTHo-mmnoptTHoro XML-danna ECAD-cuctemsl, u ecnn B XML-
danne nmeeTcs ccblfika Ha UMA hanna Moaesnu.

MosiBunack komanaa popmmpoBaHma Cneumdukaumm Ha XryT HENOCPeACTBEHHO MO
TpexmepHon mogenu nagenus, 6e3 cosgaHma cOOpPOYHOro YepTexa XryTa.
CywiectBeHHO — npumepHo B 10—15 pa3 — yBenuyeHa CKOpOCTb NOCTPOEHUS MOAENW
XryTa, 4TO 0COBEHHO 3aMETHO Ha XryTaxX C HECKOSTIbKUMU COTHAMU COEQUHEHUN.
CospgaHa HoBas CnpaBoyHasi cuctema ¢ metogonorunen «bbiCTporo craptay,
NnoAroToBMNEHbI BUAEOPONMKN NO HOBbIM BO3MOXXHOCTSAM NPUSIOXKEHMS.

O6opydoeaHue: Tpybonpoeoolsbli

Tenepb Npu yCTaHOBKE anemeHTa Ha TpyOy ee Tpacca He pa3buBaeTtca. Teno Tpybbl
npu YCTAHOBKE Ha Hee anemeHTa pa3buBaeTcs Ha ABa (B cneuumdukaumm um
COOTBETCTBYIOT ABe Aetanu). Mpn yaaneHni/nepemeLLeHmmn anemeHTa Ha apyrom
CermMeHT Teno Tpybbl BocCTaHaBNMBaeTcs (B cneyudukaumm en cooTBETCTBYET OaHa
aetanb).

MosiBunack BO3MOXHOCTb pa3MeLLEHNsI SIEMEHTA B 3epKarbHOM OTPaXXeHUn
(pa3BopoT anemMeHTa nNpu BCTaBKe).

MosiBunack HoBasi kKomaHaa M3onupoeams mpyb6onpoeod, No3BoNAoLLAs Co34aBaTb
TpexMepHble MoAeNN n3onsumMm Ha Tpybax, oTBogax, TPONHUKAX U APYrnX
NMOBEPXHOCTSAX MOCTOSIHHOIO KPYIOro ceYeHus, a Takke o6aBnsaTb Moaenm
M30ISILMOHHBLIX OOKCOB Ha TpybHOW apmaType.

[o6aeneHna nHterpauus c NOJIMHOM B pexxume pegaktnpoBaHus Tpybonposoaa.
MosiBunacb BO3MOXHOCTb 3afaTb HanpasneHne npormba wnaxra. MNMpu nocnegyowiem
yBenMYEeHUM ANVHbI WNaHra MoAernb nepectTpanBaeTcs Tak, YToObl LWnaHr «npoBucany
B 3a[jlaHHOM HanpaBneHUN.

Ecnu gnuHa Tpy6bl He 3adhmkcMpoBaHa, TO ee MOXHO M3MEHATH MbILLUbHO,
«nepeTackmBas» cBOOOAHY TOYKY Ha O4HOM M3 KOHLOB TPYObl MM CPEAHIOK TOYKY
Tpy6bl. ATO NO3BONSAET OLICTPO M3MEHSATL KOH(MIYpaLMio CO34aBaeMoro
TpybonpoBoaa, 3agasas AnuHbl Tpyd 6e3 obpalleHuns Kk cneymanbHbiM 3fIEMEHTaMm
ynpaBnenus. B gansHenwemM nonyyYeHHble OSIMHbI MOXHO YTOYHUTD.

3ameHeH meTog oTobpaxeHus ctunen Tpybonposoaa Ha NaHenn napameTpoB: CNMCOK
CTUNEN CTan MHOFOCTPOYHbIM, YTO YCKOPSIET BbIOOP CTUNS.

[loGaBneHa BO3MOXHOCTb OKPYIMEHUSI 3HAYEHWIN MacChl U ANWMHbI TPYObl Ans
oTobpaxeHus B cneundukaumm. Mogenb nNpu BKIKOYEHUM OKPYTNEHNSS HE MEHSIETCS.
BbInu onTMmnsmMpoBaHbl NPOLECCHI MPUIOXKEHUS, B CBA3W C YEM YBEINUYMITOCH
ObicTpoaencTeme ero paboThbl.

APM FEM, cucmema npo4yHocmHoz20 aHanu3a onss KOMITAC-3D
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[obasneH HoBbI Mmoaynbs APM FEM Tonosio2u4yeckass onmumMu3sayus,
NO3BONAIOLLNA BbINOSTHATL CUHTE3 POPMbI U BHYTPEHHEN CTPYKTYPbl U3genus ¢
onTUMarbHbIM pacrnpegeneHmeM matepuana B 3a4aHHOM OrpaHNYeHHOM
npocTpaHcTBe (MPOCTPaHCTBE NMPOEKTMPOBAHUS) C Y4ETOM BCEX paCHETHbLIX Cryvaes, a
TaKKe KOHCTPYKUMOHHBIX N TEXHOSOMMYECKUX OrpaHUYeHni.

[na pabotbl ¢ mogynem APM FEM Tononozu4eckass onmumu3ayus Tpebyertcsa
OTAeNbHO onnavmBaemas nuuUeH3us.

B komnnekT noctaBku BKNtoveHo npunoxeHne CeobodHast hopma, npegHasHayeHHoe
AN NOCTPOEHNsI MOAENN Ha OCHOBE MOSNUIroHarnbHbIX OOBEKTOB, NOSYYEHHbIX B
pes3ynbTaTe TONONOrM4YecKon onTMMmn3aLmn.

Onsa paboTbl ¢ npunoxeHnem Ceob6odHas ¢ghopma TpebyeTcs NULEH3NSA Ha MOAy b
APM FEM Tononoz2u4yeckass onmumMmu3sayusi.

MpekpalyeH BbiNyck 32-paspsaHon Bepcn Cucmembi MPOYHOCMHO20 aHaslu3a
APM FEM dnss KOMIIAC-3D.

12. bubnuomeka CmaHOapmHbie u3zdenus

B kaTanor Kpenex noGaBneHsbl:
- BunTtbl DIN 7500;

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

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

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

— 3aknenku raeyvHbie Bralo;

- Wnunbkn TOCT 10494-80.

B katanor emanu, y35bl U KOHCMPYKMUBHbIe 3/1IeMeHMbI OOaBNEHbI:
dnaHubl TOCT 9399-81;

— TponHukn TOCT 22822-83;

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

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

- Mpoknagku MOCT 23358-87;

- Tpy6bl TOCT 32528-2013;

- YnnotHeHua [OCT 22704-77;

- My bl BTYnoyHsle FOCT 24246-96.

B katanor dnekmpu4deckue annapamsi u apmamypa 3D nobasneHsbl:
- lMnatbl n npoknagkmn OCT 107.680225.003-86.

13. Bu6nuomeka Mamepuansi u CopmameHmabl
B katanor Mamepuansi u CopmameHmsbi [o6aBneHbI:

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

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

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

N3MeHeHuUe KoMniekma nocmaekxku

1.

B komnnekT noctaeku BknodeH Modynb onmumu3sayuu I0SO-K. OH cnyxut ans
aBTOMaTM3auuM npoLecca novcka onTUMarnbHbIX NPOEKTHbIX NapameTpoB NpY peLLeHnm
3agav B cpege KOMIAC-3D.

[ns paboTbl ¢ Modynem onmumu3sayuu I0SO-K TpebyeTca oTaenbHO onnavvBaemasi
NLEH3Ns.

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

B koMnnekT nocTtaBku BKOYEHO npunoxeHune Artisan Rendering, cucmema
¢gpomopeanucmu4dHo20 peHoepuHaa Anss KOMITAC-3D. NpunoxeHne cogepxut 6asy
MaTepuarnoB, UICTOYHUKOB OCBeLLeHUs, POHOB, CLIEH U NpeaHa3HayYeHo ans NonyyvyeHus
BbICOKOKA4YeCTBEHHbLIX (POTOPEANUCTUYHbBIX 300PaXKEHWNI U3AENUIA U 30aHUIA, MOOENM
koTopbIx nocTpoeHbl B KOMIMAC-3D.

[na paboTbl ¢ npunoxeHnem Artisan Rendering TpebyeTcsa oTAenbHO onnaynBaemas
NNUEH3NS.

B Bepcuun 19 basoeasd 4yactb MHcTannsiumoHHoro naketa KOMIMAC-3D 6bina o6beanHeHa ¢
MawwunHocTpouTensHom u NMpnbopocTponTtensHon KoHpUrypaumsamn. B cBssmu ¢ aTum
oTaenbHble dannbl ¢ MHopMaumnen o KoHUrypaumnax yaaneHsl, a ux cogepxumoe
BKIMIOYEHO B HACTOALNN OKYMEHT.

NHdopmauma o MalunmHocTpouTensHon KoHdurypaumm sepcuint 10—18.1

WHdopmaumsa o MpmnbopocTpontenbHom koHdurypaumm sepcun 15-18.1
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Ominuyus eepcuu 18.1 om eepcuu 18

Ob6uwee

1. lMosiBunacb BO3MOXHOCTb BblOMpaTh, rae OyayT pacnonarartbCsi 3arofioBKU BKNagok
OTKpbIBAEMbIX 1 CO3AaBaeMbIX JOKYMEHTOB: CMeBa, T.e. B Hayane CTPOK/ 3arofioBKOB
BKMNaAoK, UNn cnpaea, T.e. UMK B KOHLIE 3TON CTPOKU. BbIGOp Npon3BoANTCSt C MOMOLLIbIO
koMmaHabl Hoeble eknadku B MeHto kHonkn Hacmpotka. KomaHga umeeT NoaMEHHo 13
OByX koMmaHA: Crieea n Cnpaea.

2. [opaboTaH gmanor HacTpoWKM KnaBmaTypbl. Tenepb OH NPeaoCTaBsaeT criegyoLmne
BO3MOXXHOCTU:

- BblOOp KOHTEKCTA, T.€. rPynnbl KOMaHA, ANsi HACTPOWKM; AOCTYMHbI criegyowmne
KOHTEKCTbI:

YepyeHue,

Paboma ¢ mekcmom u mabnuuamu,

Cneuudpukauus,

TpexmepHoe ModesiuposaHue,

— Bce KkoMaHObI,

- nevaTb CnMcKa KOMaHA TEKYLLEero KOHTEKCTa M Ha3HAYeHHbIX UM COYETaHWUIA KrnaBuLL,

= TMOWUCK B TEKYLLLEM KOHTEKCTE KOMaHZ, N0 COYETaHMIO KNaBuLL,

- NpUMeHeHne n3MeHeHu 6e3 3akpbITUst Ananora.

Kpome Toro, B crnegytowmx cnyvasx nosBnsoTCa coobLeHns:

— MonbITKa Ha3HA4YeHUS KOMaHAE YXKe 3aHATOro CoOYeTaHUs KIaBuLl; B 3TOM COOBLLIEHNN
MOXHO MOATBEPAMTL NEPEHa3HaYeHNe UM OTKa3aTbCs OT HEro,

— MOoMbITKa HAa3Ha4YeHUs1 KOMaHAe 3ape3epBUPOBAHHOIO COYETaHMs KnaBuLl, KoTopoe
HEBO3MOKHO UCMNOMb30BaThb.

3. MaHenu — Mapamempsbi, Jepeeo okymeHma, [lepeMeHHbIe 1 Op. — Tenepb MOXHO
CKpbIBaTb, yBENMYMBasa 3TUM NnoLaab rpacdumyeckon obnacTtu.

Takum obpasom, ecnu MNaHenb JoCTynHa (T.€. BKIOYeHa COOTBETCTBYOLEN KOMaHAoM 13

mMeHtio Hacmpolika — lManenu), T0 oHa NGO ckpbiTa, MO0 NokasaHa. MNepeknoveHne

Mexay 3TUMK cocTosHMAMM MNaHenn Npon3BoaMTCA C NOMOLLLIO KHOMKW Y BEPTUKANbHOWN

rpaHmubl okHa. KHonka npucyTcTByeT, koraa MNMaHenb gocTynHa.

Mo ymon4yaHumio Bce NaHemnm BKITHOYEHDI.

Mpun aTOM B rpacdmyeckmx OKYMEHTax U MoAensx nokasbiBaeTcst naHens JJepeea

doKyMeHma, a octanbHble NaHenu cKpbiTbl. [1py Bbi3oBE Kakon-nnbo kKoMaHabl NaHesnb

lMapamempbil aBTOMaTUYECKM MOSBIISETCS M OCTAETCHA Ha 3KpaHe 40 3aBEpLUEHMS

KomMaHabl.

B TekcToBbIX AOKYMEHTax 1 cneumdukaumax nokasbisaeTca naHens lMapamempeoi.

4. TlosiBUNMCb KOMaHAbl YnpaesieHue cesizaHHbIMU crieyugukauyusimu v YnpaesieHue
cesizaHHbIMU Yepmexamu. OHY NpeaHasHayYeHbl ANt POPMUPOBAHUS KOMMITEKTOB
CBSI3aHHbIX [OKYMEHTOB M ANs1 OTKPbITUSI HY)KHOro JOKYMEHTa 13 3Toro Komnnekra. B
KOMMMEKT MOryT BXOAUTb COOPKM, AeTanu, YepTexu 1 cneundumkaumum.

- KomaHpa YnpaesieHue cess3aHHbIMU creyughukayusamu JOcTynHa npu paboTe ¢
yepTexxoM unu cbopkon. OHa 3anyckaeT NpoLecc, B KOTOPOM MOXHO NPOCMOTPEThL U
OTpefakTMpoBaTb CNNCOK cneumdukaunin, BXOASAWWX B OANH KOMMJEKT C TEKYLLNM
OOKYMEHTOM, a TakKe OTKPbITb Nobyo cneundmnkaumio n3 cnucka. Cneuundmkaumm, K
KOTOPbIM MOAKMOYEH TEKYLLNIA AOKYMEHT, BKIOYAKTCA B CMMCOK aBTOMAaTUYECKM.

- KomaHpa YnpaesieHue cesi3aHHbIMU YepmexaMu J0CTynHa npu paboTte co coopkon
unu getanbto. OHa 3anyckaeT NpPoLecc, B KOTOPOM MOXHO NMPOCMOTPETh U
OTpedaKkTUpOBaTb CMNCOK YEPTEXKEN, BXOOALLNX B OOUH KOMIMITIEKT C TEKYLLEN MOOENbIO,
a TaKke OTKpbITb Nobon YepTex U3 cnmcka. Yeptexu, KoTopble coaepxaT
accoumaTtuBHble BUAbI TEKYLLIEA MOAENW, BKIOYAKTCA B CMMCOK aBTOMaTUYECKM.
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Takum obpasom, KOMaHabl YnpaesneHue cesi3aHHbIMU crieyugukayusimu v
YnpaeneHue cesizaHHbIMU Yepme)XxamMu NO3BONAT ObICTPO OTKPbITb CBA3AHHYHO C
TEKYLMM JOKYMEHTOM CheunduKaLmio unm YepTex, He pasbiCKMBas HYy>KHbI coann Ha
AnCKe.

O6GpaTnTte BHUMaHWE: py4YHOE BKITHOYEHME JOKYMEHTa B CMIMCOK HE CO34aeT CBA3b MexXay
HYMM U TEKYLLMM JOKYMEHTOM, a PYYHOE UCKIOYEHME N3 CUCKa He yaansieT cBasb. To
€CTb, ecnun 0obaBUTb B KOMMMEKT TeKyLen COOpKM YyepTex (Hanpumep, cCoaepXaLlni
cxemy), TO accoumaTtumBHble BUAbI COOPKM B HEM OT 3TOrO HE MOSABATCS, @ €CNU yAanuTb U3
komMnnekTa cbopku crneundukaumio, To cbopka OT Hee HE OTKIIUYUTCS.

MosiBUNachk BO3MOXHOCTb YNPaBnsiTb CKOPOCTbIO M3MEHEHMS N300paXeHUs Ha IKpaHe

(T. e. ckopocCTbio MacwTabupoBaHus, casura, NOBOpPOTa) NPY ABMKEHUN JXKONCTUKA
mMaHunynatopa 3Dconnexion. KoadhduumneHTsl Ans kaxkgoro n3 Hanpasnenun X, Y, Z, A, B, C
3apgatotca B hanne KOMPAS.ini. MoapobHee — cm. pazgen CnpaBo4HOM CUCTEMBI O
KOMPAS.ini.

MeHto, nosiBnsitoLLeecs NPN HaXXaTU HEKOTOPbLIX KHOMOK NaHenn GbicTporo gocTyna,
nocne Bbl30Ba KOMaHAbl HE MCYE3a€ET, a OCTAETCA Ha IKPaHEe 1 NO3BOSIAET BbI3BATb APYryH0
kKomaHgy. Takum obpasom, Tenepb nornb3oBaTesib 6€3 NOBTOPHOIO 06paLLEHNS K MEHIO
MOXET, Hanpumep, BKIHOYUTL/OTKITIOUYNTL HECKOMBKO MPUBSA30K, HECKONMBKO pa3 NOMEHSTb
OpWEHTaLMIO MOAENU U T.N.

MeHto 3aKpblBaeTCs Nocre Wwen4yka BHe ero Unu nocre Bbi3oBa M3 Hero KoMaHapl,
3anyckatoLLeii npouecc.

B cnncke pesynbTaToB noucka nogvyepkmBaeTcs Habop CMMBOOB, COBMNaAatoLWuii C
BBeAEHHbIM AN noucka.

AKTyanuaunposaHbl 0OpMEHNS JOKYMEHTOB: LMdpbl roga B 0603Ha4YEeHMsIX CTaH4apToB
(B KOMMEHTapUAX K A4ekaM OCHOBHOW HaanucK) Tenepb COOTBETCTBYIOT AENCTBYHOLLUM
pefakumsam 3aTuX cTaHaapToB. M3-3a 9TOro Npu OTKPbLITUM YepTexen, cneumdunkaunn m
TEKCTOBbIX AOKYMEHTOB MOIYT NOSABATLCH COOOLLEHMS O HECOOTBETCTBUN OHOPMIIEHNS
AOKyMeHTa ncxogHoMy ohopMreHnto B GubnuoTteke.

TpexmepHoe modenupoeaHue

1.

MosiBMNack BO3MOXHOCTb CO30aHUSA NUHUIA CrMOOB Npu pasrndaHmMm crmboB NMCTOBOrO
Tena komangon Pazoa2Hymsb. BknioueHne/oTknoueHme co3ganns nMHun crnbos
Npon3BOANTCS C NOMOLLbIO nepekntodatens JIuHuu caub6oe Ha NaHenn napameTpos. [Npu
HeobXoANMOCTUN NUHUK CTMBOB MOTYT UCMONb30BATLCSA B ONepaLusx Tak e, Kak gpyrue
NPsIMONMHENHbIe 06BEKTLI, HAaNnpPUMep, NX MOXHO 3a4eiCTBOBAaTL NpPY NPOCTAHOBKE
pa3mMepoB.

HopaboTaH pexxrm pasBepTKn NTMCTOBOW AeTann. MIaMeHeHns KOCHYNNCb Kak HacTPOWKK
pexunma, Tak n paboTbl B HEM.

- [pwn HacTpowke napamMeTpoB pasBepTKN MOXHO:
— BKnounTb NOCTPOEHMNE NUHUI CrMBOB — Tak Xe, Kak U B KomaHae Pa3zoa2Hyms.

- OTKNoUnTb OTOBpaKeHNe 06BHLEKTOB, HeaKTyanbHbIX AN pa3orHyTon getanu,
Hanpumep, pa3amMepoB U 0603HaYEHMI, «OTOPBABLUNXCS» OT CBOMX 6a30BbIX
00bekToB. [locTyrneH aBToMaTM4eckuin BbIGOp Taknx pasmepoB U o6o3HadeHui. Mpu
HeobX0ANMMOCTN MOXHO BPYYHYHO BKITHOUUTL B YMCIIO CKPbIBAEMbIX U apyrue
0OBEKTBI: OCU, MIIOCKOCTU, TOYKN U T.N.

- B pexume pasBepTkM MOXHO co3faBaTb pa3mepbl 1 0603Ha4veHns. B [lepese mogenu
9TV 006BEKTBLI (@ TakKe NMHUKU crmba, ecrnm nx NOCTPOEHME BKIOYEHO) oTobpaxkatoTcs B
crneunansHOM pa3gerne Pa3zeepmka, KOTOPbIA ABNSETCS CaMbiM NepBbIM pa3geniom
Hepesa.

Mocne BbiIxoda U3 pexuma pasBepTky pasaen Pazeepmka octaetca B [lepese, HO
CTaAHOBUTCSI HEAOCTYMEH; OOBEKTLI, CO3AaHHbIE B PEXUME Pa3BEPTKU, NepecTaroT
oTobpaxaTtbcs.

Mpv yganeHun napameTpoB pa3BepTKM 3TOT pasaen UcyesaeT; yaansaTesa Takke Bce
00beKTbl, CO3[aHHbIE B PEXNME Pa3BEPTKU.
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Mpodhunb pebpa ycuneHus Ha crnbe NMCTOBOro Tena Tenepb MOXeT umeTb npornd. [Ans
NoCcTpoeHusa pebpa ycuneHmsa ¢ npornbom cnyxut nepekntoyatens lMpoaub B cekunm
lMpoghunb Ha MNaHenu napameTpoB.

YcoBepLUEeHCTBOBaHO 3aMblkaHue yrnoB B koMaHaax Ceub n Caub rno acku3y: 3amblkaHue
CMEXHbIX YrfioB CTano BO3MOXHbIM AN cnyyaes, koraa pebpa, Ha KoTopbIX CTPoATCA
CrmBbl, MPUMBIKAKOT C Pa3HbIX CTOPOH K OOHOMY M TOMY Xe cruby (T.e. coeanHEHbI
nocpeacTsoM ayroobpasHoro pebpa). PaHee 3amblkaHNEe CMEXHbIX YrrioB 6bii0 BO3MOXHO
TONMbKO B TEX MecTax, rae pebpa coeanHanMcb HEMNOCPEACTBEHHO, T.€. UMenun obLLYyio
BEPLUNHY.

YcoBepLleHCTBOBaHa paboTa C Konnen reoMeTpum U3 BHelHero darna: Tenepb MOXHO
BKMIOUYMTb py4HOE OBHOBMNEHME KOMWKW, a TakkKe yKasaTb, JOMKHA NN OHa oTCrnexmnBaTtb
nosiBfieHMe N3MeHeHNn B CBOEM halnsie-UCTOYHUKE.

BbiGop BapraHTa 0GHOBNEHUSI NPU CO34aHMN UMK PeAaKTUPOBaHMUM KOMWUM NPOU3BOANTCS B
cekuun Mapamempbl 06HOo81eHuUs Ha MNaHenn napameTpoB. Takke MOXHO BbliOpaThb
BapyaHT OOHOBNEHMS U3 KOHTEKCTHOIO MEHIO Konuu reomeTpun B [lepeee Moaenu.

Py4Hoe oGHOBREHME KOMUU reoMeTpmm NPOn3BoanTCS C NOMOLLIbIO koMaHabl O6Hoeumb B
KOHTEKCTHOM MeHto B [lepeBe noctpoeHuns. OGHOBNEHME cpa3y BCEX MMEIOLLUXCS B
MOZENN KOMuiA reoMeTpun npomnssoamnTcsa komanaon lpaeka — O6Ho8UMBb onepauuu
KonupoeaHusi.

MosiBNacb BO3MOXHOCTb npoeunpoBaTb B 3CKU3 crniegyroumne 00BbEKTHI:

— JlvHun oyepka rpaHen. [poekumsa IMHUN OYepKa BKIOYAETCH B COCTaB NpPOoeKuun
rpaHu, ecnv Ana npoeunpoBaHuns bbina ykasaHa rpaHb. Bo3amoxHa Takke npoekums
OTAEeNbHOMW, NPOM3BOSNBHO BblOpaHHOW NHWMK ovepka. Mpu nameHeHn opMbl rpaHun
UNK ee NosIoXKEeHNA OTHOCUTENBHO NITOCKOCTU 3CKU3a NPOEKUUS FIMHUKN oYepKa ITOM
rpaHu nepecTpanBaeTcs.

- BcnomorateneHble U KOOpAUHATHbBIE MNOCKOCTU, NEPNEeHaUKYNspHbIE NITOCKOCTH
ackm3a. [MpoeKunmn nnockocTen — BCnoMoraTesnbHble NpsMbIe.

YBenuueHa nNpon3BoanTeNbHOCTb paboTbl MOOYNS TPEXMEPHOro MoAENMPOBaHUs. AT

BbIPA3noCh B CrEAYHOLWEM:

- YckopeHa OTpMCOBKa MOAENW NP ee BPaLLEeHUN 1 NepeMeLLEHNN, 0COBEHHO B pexume
CEYEHNs MOAENMN — NPU YCINOBUU, YTO UCMONb3YETCH Y1yYweHHbIl BapyaHT
OTPWCOBKM (B TOM YMCEe B pesynbTaTe aBTOONPeAENEHUs] BapuaHTa OTPUCOBKH).

- YCKopeHO nepemellieHe KOMNOHEHTa — KaK MPOU3BOSbHOE, TaK U C MOMOLLbIO
anemeHTa 6a3nMpoBaHMs — B NPOLIECCE ero BCTaBKu B COOPKY.

- YcKopeHO OTKpbITUEe cOOpPOK, coaepKaLLMX NoKarbHble BCTaBKW.

MosiBMnack komaHaa Oceeast IUHUSA, co3fatoLLLas B MOAENN oceBble NUHUN. YToObl
MOCTPOUTbL OCEBYIO JIMHUIO, HYXXHO yKa3aTb MO0 LMNUHAPUYECKYH/KOHNYECKYHO FPaHb,
nnbo gBe Toukn. Touka 3agaeTcs sIBHO Unv nyTem ykasaHusa pebpa. MoxHo ykasaTb nubo
pa3oMkHyTOEe pebpo nbor opmbl — ByaeT Mcnonb3oBaHa ToOYKa B cepeanHe pebpa,
nnbo 3amMkHyTOE pebpo B hopme OKpy>KHOCTU/annmnca — ByaeT ucnonb3oBaHa ToYKa B
LeHTpe pebpa.

OceByto NMHUIO N €€ BEPLLMHbI MOXHO 3a€eMCTBOBaTb B Pa3fNUYHbIX onepaumsx,
HanpumMep, 4N NPOCTaHOBKN Pa3MepPOB.

YTtoObl 0CceBasi NIMHWS NpoeLmMpoBanach B acCounaTUBHbBIA BMA MOLENW, MPU HACTPONKE
BMAa OomkHa 6biTh BkNtoveHa onums Ocu B crniucke O6bekmbl 0¢hopMITEHUST CEKLIM
O6BLeKkmbl.

Ecnu npu BbinonHeHun komaHabl Omeepcmue BkntoYeHa onumst Ocb, TO OCb OTBEPCTUS
co3faeTcs Kak oceBasi NMHMSA (paHee — Kak BcrioMoraTernbHasi oCb).

MosiBUNack BO3MOXHOCTb CO3[jaBaTb COOTBETCTBYHOLINE CTaHAapTaM 0603HaYeEHUS
pe3bObl. [Insi KOHNYECKUX U TPYOHbIX LUNMHAPUYECcKUX pe3bb 0603HayYeHne hopmupyeTcs
B BMAE NMHWUM-BBLIHOCKW, NS OCTarbHbIX pe3bb — B BMAE AMaMeTpanbHOro pasmepa.

O6o03HayeHne moxeT bbITb co3aaHo komaHaamu lpou3e00HbIlU pa3mep, JIuHus-
ebIHOCKa, [JuamempanbHbIl pasmep. Kak n octanbHble pa3mepbl U 0603HaYeEHNs,
0603Ha4eHne pe3bbbl NnepeaaeTcsl U3 MOAENM B ee aCCOLMATUBHBIN YEPTEX.
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10.

11.

12.
13.

14.

15.

MosiBunacb BO3MOXHOCTb BbibOpa HanpasneHnsa pesbdbl: Nnpasasa unu nesas — npu
CO3[aHnN YCrIOBHOTO n306paxeHnsi pe3b0Obl (B TOM Yncne BO BPEMS MOCTPOEHUS KPYrIoro
oTBepcTus). Beibop ocylectBnaeTcs ¢ NOMOLWbIO nepeknoyaTens HanpaeneHue Ha
MaHenn napameTpoB.

YcnoBHble n300paXxeHns Neeon 1 NpaBor pe3bb He OTNMYalTCs BHELLHE, HO B
obo3HaueHne neeon peabbbl gobaensaTca cumeonbl LH.

B KOHTEKCTHOM MEHI0 0OBEKTOB, HAaXOASALLMXCS NOA YKasaTenemM OKOHYaHWUsi MOCTPOEHMS,
Tenepb NPUCYyTCTBYET KOMaHAa Ykaszamesnb no0d ebidesieHHbIl 06bekm. Kpome Toro,
npu BblaeneHun obbekTa noa Ykasatenem v npu BbiI3oBe Ha HEM KOHTEKCTHOrO MEHI0 Ha
3KpaHe MNosIBNAETCS KOHTEKCTHAs NaHenb — Takasi e, kak B CBOGOAHOM MecTe
rpacmnyeckon obnactu.

MosiBMNacb BO3MOXHOCTL 3adaHns HyJ'IeBOI7I Maccbl Mogesi1 Unm KOMNOHEHTa C60pKl/I.

Y kHonkn Kapkac Ha MNaHenu GbICTPOro Bbi3oBa NOSIBUNOCH MEHI0, coAiepKalline KomaHabl
NPUMEHEHUSI OCTarbHbIX TUMOB 0TOGpPaXxxeHus moaenu (kpome Tvna MosymoHoeoe ¢
KapkacoMm). KHorka Takke CMy>XUT MHOAMKATOPOM TeKyLLero Tuna oTobpaxeHus: Ha Hel
oToGpaxaeTcs NMUKTorpaMma nocneaHen Bbi3BaHHON U3 ee MEHIO KOMaHAbI.

[ns npyMeHeHust Tuna oTobpaxeHus MosymoHoeoe ¢ KapKacoM, Kak U paHee, CIyXuT
oTAenbHasi kKHornka Ha MaHenu GbicTporo BbI3oBa.

KomaHaa OmmeHumsb, Bbi3BaHHasi NOcne ceaHca KOHTEKCTHOMO peAakTMpPOBaHUS
KOMMOHEHTa, OTMEHsIeT cpa3y BCe CAeNaHHble B 3TOM ceaHce U3MeHeHNs (paHee OHU
OTMEHSINUCH MO OAHOMY, T.€. ANS yaaneHns Bcex nsaMeHeHui TpeboBanoch Bbi3BaTb
KOMaHAy HECKONbKO pas3).

N3meHeH nopsaaok BblgeneHns KOMNoHeHTa B rpacpmyeckon obnactu: Tenepb Anst 3Toro
HY>KHO LLIESTKHYTb Ha KOMMOHEHTe, yaepXusasa HaxartblMu knasuwn <Shift> n <Ctrl>
(paHee — Tonbko <Shift>). 3TO caenaHo Anga yHudukaumm npnemos paboTbl B YepTexe U
mMogenu.

Fpaghuyeckue oKkymeHmMbI

1.

Bug yepTexa, KOTOpOMy AOMKHa NpUHaAnNexXaTb co3gaBaeMas LUTPMXOBKa (3anueka),

MOXET ObITb onpeaeneH aBToMaTUyYeckn. 3To BO3MOXHO, ecin 061acTb LUTPUXOBKU

(3anuBKK) 3agaeTcs yKazaHMEM TOYKN BHYTPU HEE U NOCTPOEHMEM NTOMAHOW: BUA, B

rabapuTHOM NPSIMOYrONIbHMKE KOTOPOro OKa3blBaeTCs YkasdaHHasi TOYKa UM Ha4varno

NOMaHoW, CTaHOBUTCS Tekyw M. bnarogaps aTomy LUTpUXOBKa (3anvBka) nonagaeT B

HY>XHbIN BUA. Ecnun Touka o6nactu unm HavyanbHaga To4ka JIoMaHoW HaxoguTes B rabapuTax

Cpasy HeCKoIbKNX BUOOB, TO CMEHa TeKyLLero Buaa He nNponcxoauT.

HoBble BO3MOXHOCTM Npun paboTte ¢ pa3mepamu:

— KOHTeKCTHOe MeHIo Npu NPOCTaHOBKE pasmepa COAEPXKUT CChISIKY Ansi nepexoaa B
npoLecc peaakTMpoBaHUs pasaMepHoOn HaanucK (paHee Takasi Ceblfika Gbina ToNbKO Ha
MaHenu napameTpoB).

- Ecnun He BbIGpaH HM ogvH cumBoI Anga oTobpaxkeHus B none 3Hak pa3mepHon
HagnMcK, TO B HEr0 MOXXHO BBECTM NPOU3BOSIbHbIN TEKCT (paHee 3To none 6bino
HeAOCTYNHO ANs BBOAA NpW AaHHOM ycrnosuu). B cBs3u ¢ aTum kHonka Hem cumeona
Ha [lononHMTenbHOM NaHenu napameTpoB NP NPOCTaHOBKE pa3mepa nepemmeHoBaHa
B Hem cumeona/llpou3eosibHbIU.

- KoHTekcTHas naHenb, NOSBNAOLWAACA NPy BblAENEHUMN pasmMepHOn HagNucKu, COaepXuT
KHOMKW AN pegakTMpoBaHWs TeKCTa pa3mepHon Hagnucu: AemoornpedesieHue
3Ha4eHusi, Bknroyums/Bbiknodyums pabomy ¢ AornyckoM, KHOMKn AobaBneHns
TekcTa «x45°», 3HakoB «Quamempy, «keadpamy» 1 Ap. (paHee pa3MepHas HaanuUCb He
nMena cneunanbHON KOHTEKCTHOW NaHenn).

B KOHTEKCTHOE MEHIO U KOHTEKCTHYIO NaHemNb OTAENbHOIrO reOMeTPUYECcKoro oobekTa B
accoumnaTtMBHOM Buae AoGaBneHbl cregyolime KoMmaHabl (X OeVCTBUE pacnpoCcTpaHseTcs
Ha KOMMOHEHT, NPOEKLUN KOTOPOro NPUHAANEXUT BblAeNeHHbI 00beKT):

- [lokazamb e depese,
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10.

11.

- Ceolicmea KOMMOHeHMa,
- Pedakmupoeamb e OKHe,

- Pedakmupoeamb Makem & oKkHe (ecrnv BblOpaH 06beKT, NpuHaanexaluni NpoekLmm
MakeTa),

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

B KOHTEKCTHOE MEHI0 N KOHTEKCTHYIO MaHenb accoLnaTMBHOIO BUaa, BblAeNeHHOro B
HepeBe nnu B rpacmyeckon obnactu, gobaeneHsl komaHabl Ceolicmea modenu v
Pedakmupoeamb 8 OkHe. VIX AeCTBNE pacnpoCTpaHseTCsl Ha BCO MOAerb, NPOeKLns
KOTOPOW COOEPXUTCS B BblAENIEHHOM BUAE.

Mpoekumo KOMNOHEHTA B acCoOLMaTUBHOM BUAE Tenepb MOXHO BblaenuTb 6e3 Bbi3oBa
KOHTEKCTHOIO MEHI0 — LLIEMYKOM MbILLM NPU HaXaTbIX knaeuwax <Shift> n <Ctrl>.

MosiBMNacb BO3MOXHOCTL BKMHOYEHMS B acCoUMaTUBHbIE BUAbI I'IpoeKLI,VII7I 9CKN308B,
UMEKLLMXCA B MOOENN. DCKN3bI npoeunpyroTca B 4epTexX B TOM BUAE, B KAKOM
0T06pa>|<a+0T09| B peXunMme TpexMepHoro MmoaenmpoBaHus.

npOGKLl,VIFI 9CKM13a B BMAe co3gaeTcd BHE 3aBUCUMMOCTU OT B3aMMHOIO pacnosnoXxeHuA
MJTOCKOCTU 3CKM3a 1N NITOCKOCTU I'IpOGKLl,VIVI BMnaa.

[nsa ynpasneHus npoeunpoBaHnem 3CKM30B NpU HAaCTPOMKe napaMeTpoB BUAaA B CIMCOK
O61Bbexkmebi Ha [NaHenu napameTpoB aAobaBneHa onuns cKu3mbl.

MosiBunca cneyunanbHbIA 3HAYOK A5 YKasaHus B rpacuyeckorn obnactu Toro anemeHTa
006beKTa, KOTOPbIV 3aBUCUT OT HaXOASLLErOCH Nog KypcopoM 3fieMeHTa yrnpasneHus
MaHenn napameTpoB. Hanpumep, ecnu BbIGENUTL OTPE3OK, a 3aTeM Ha [NaHenu
napameTpoB HaBeCTU Kypcop Ha none HayasbHass moyka, TO XxapakTepHasi Touka B
nepBoOW BepLUMHe oTpe3ka byaeT oTMeveHa 3Ha4YkKoM B BUAE KBagpaTHOM pamku. Mpu
nepexone Kypcopa k nono KoHe4YHasi moyka 3TOT 3HA4YOK NepenaeT Ha XapakTepHYo
TOYKY BO BTOPOM BEPLUMHE OTpE3Ka.

Takune 3HauKku OTO6pa)Ka|'OTCFI TakxXe rnpu peaaktnposaHunn o0bekTa, a npwn ero
co30aHNnN — TOJIbKO AJ14 TEX 3N1IEMEHTOB obbekTa, KOTOpPbIE YyXKe onpenerieHbl.

OnucaHHbI MexaHn3M paboTaeT ans nonen BBoAa KOOPAMHAT TOYEK, CMUCKOB BblGopa
TMNa CTPENKM U HEKOTOPbIX APYrMX NapameTpoB 0O bEKTOB.

HopaboTaHa koMaHaa Pa3pbie euda:

- TMosiBUnack BO3MOXHOCTb 3a4aBaTb KONMMYECTBO MOMYBOSH M M3NOMOB (ANs
BOJTHUCTOW NIMHMKN OGpbIBa U NIMHUM C U3NTOMaMu COOTBETCTBEHHO).

- CospgaHuve 1 peaakTMpoBaHue paspbiBOB BAa Tenepb 3anyckaeTcss OOHON U TOW Xe
KoMaHOo — Pa3pbie euda. B KOHTEKCTOM MeHI0 BblIENEeHHOro Buaa aTa komaHaa
BCerga AOoCTYMHa: ecn paspbiBOB HET, OHa UX CO3AaeT, a eCNN eCTb, OHa KX
pegakTupyeT. PaHee KOHTEKCTHOE MEHI0 coaepxano komaHay lMapamempsi pa3pbiea,
npeaHasHavYeHHyo Anst pe4akTMPOBaHUS pa3pbiBOB U MO3TOMY AOCTYMHYHO NMULLb Nocre
NX CO3aaHus.

HacTtpoika popmaTa nmeHn obbekta B [lepeBe gokymeHTa (HaumeHosaHue, unm
O6o03HayeHue + HaumeHoeaHue, vin HaumeHoeaHue + O603HayYyeHue) Tenepb
pacnpocTpaHsaeTcs Ha Bce 0b6bekThl [lepeBa accoumaTMBHOINO YepTexa, KoTopble UMetoT
CBOWNCTBa (paHee — TOSbKO Ha caM YyepTex, T.e. KopHeBow 00bekT [lepesa).

B oTcyTcTBME 3anyLieHHbIX KOMaHA Ha [NaHenn napameTpoB AOCTYNHA KHOMKa Bbi30Ba
KomaHabl Bbidenums no ceolicmeam.

Komanga Oyucmumsb d)OH Tenepb AOCTYNHa B KOHTEKCTHOM MEHK HECKOJIbKMX
OQHOBpPEMEHHO BblAEJ1IEHHbIX 00BEKTOB.

HopaboTaH gnanor Jonyck, Bbi3biBaeMbIn Npy pefakTMpoBaHUM pa3MepHON Haanucu: 4o
HaxxaTus KHonku lNMpuMeHUMb caenaHHble B HEM U3MEHEHUs coxpaHsatoTca. bnarogaps
3TOMY B Crnyyae OTKMNOYEHUST 1 MOBTOPHOMO BKMOYEHMS UCMOMb30BaHNA JOMNYCKa
(nepeBopa nepekntovaTensa Jonyck B nonoxeHne 0 n ob6paTtHO) gaHHbIEe
BOCCTaHaBNuBaTcs. PaHee 310 AencTBMe 0OBHYNANO 3HAYeHUs B NoNax gnanora.

77



Paboma co cneyugukayueu

1.

B uepTexe nossunacek komanaa Cozdame crneyughukayuro no OoKymeHmy. JTa
KOMaHAa co3faeT JOKyMEeHT-cneumdukaLmio n NoaKMYaeT K Hen TekyLwmnn yepTtex. Ecnu
B YepTexe ecTb AaHHble AN cneundurkaumm, To OHUM OTOOpaXarTCa B CO34aHHOMN
cneundurkaumm.

B cny4yae, ecnv TekyLMi YepTexx — accounaTmBHbINA, TO K CO34aHHOM cneuundukaumnm
NOOKNIYAETCH He TONbKO YepTex, HO U CpoeLMpoBaHHas B HEr0 MOAENb.

KHonka ans Bbi3oBa KOMaHAbl HAXOAMUTCSA Ha NaHeNu YHpaeneHue.

Komanga Co3zdamsb cneuyughukayuro no cé6opke nepenmeHoBaHa B Cozdamb
creyugukayuro no GoKymeHmy.

MosiBUNack BO3MOXHOCTb YAaneHus U3 JoKyMeHTa 06bEeKTOB cneumdukaumm, Kotopble
Obinn co3gaHbl B HEM BpyYHYt0. OObEKTbI yaansaTca N3 Bcex pa3genos cneumdukaumm,
Kpome pasgena [okymeHmauyus. YoaneHue nponssogutca komaHgon MNMpaeka —
YOanumsb nonb3oeamenbckue o6bekmsbi. KomaHaa AocTynHa:

- B JOKyMeHTe-crneuudukauumn — yaanseTt 06beKTbl, KOTOpble Oblnn co3aaHbl
HENOCPeACTBEHHO B crieundukaummn, a He nosyyYeHbl U3 NOAKMYEHHOro JOKYMEHTa,
- B MNOAYMHEHHOM pexrmMme paboTbl C 06bekTaMu cneumduKkaumm B YepTexe n B
cbopke — ynansieT o6beKTbl, KOTOpble BbINK co3aaHbl MONb3oBaTENEM BPYYHYIO, a HE
aBTOMaTM4eckn coopMmnpoBaHbl CUCTEMOM Ha OCHOBE CBOMCTB OOBLEKTOB.

YepTex ¢ accoumaTMBHbIMU Buaammn cOOpkM 1 cneundmkaums, K KOTOpon NoakrnoveHa
cbopka, aBTOMaTUYECKM MOAKMOYATCA K BHELLHEMY 00BbeKTy cneundmkaumm aTon cOopkm
npwn ero cosgaHuu.

MNpw BbIAENEHNM B YepTexe MakpoanemMeHTa, BCTaBkv dparMeHTa unv n3obpaxeHus 3
BMOa Apyroro yepTtexa Ha [NaHenu napameTpoB oTobpaxaeTcs cnucok Brriroyums e
crneyugukayuro ¢ AByMsA cTpokamu: fJa u Hem. 3TOT cnnucok nossonset
BKIMIOUNTL/OTKNIOUNTE Jo6aBneHne B cneundukaumio CBeAeHNA O BbliAeNEHHOM OObeKTe
(paHee ons BbINOMHEHMSA 3TOro AencTBus TpeboBanock peaakTMpoBaHne CBONCTB
o6bekTa).

lpunoxeHus

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

Tenepb MOXHO 0TOGPa3nTb Ha 3KpaHe 3HaYeHVe NepemMeHHON B NPOM3BOSIbHO BbIGpaHHOM
TOuKe Ha croe 3asuska. [1na 3T0ro Halo HAaBECTU KypCOp Ha NHTEPECYIOLLYIO TOYKY U
HaxaTb knasuLy <Alt>.

MosiBnnacb BO3MOXHOCTb nonyynTb 3Ha4eHne Cunbl, KOTOpas }J,el‘flCTByeT Ha Bbl6paHHyPO
NOBEPXHOCTb, 3afaBaeMyto npu nOMoOLLN rpaHUYHOroO yCcrioBuA.

ynquueH ariroputmM oTcnexmBaHunAa N3MEHEHUN reomeTpmn mogenwu.

[ns rpaHnyHoro ycnoeusi Bxod/ebixo0 Tenepb MOXHO 3afaTb HEMOCPEACTBEHHO
MaccOoBbIV pacxog (Kr/c), NpUBbIYHBLIN BONBbLUMHCTBY MHXXEHEPOB, BMECTO MacCOBOM
ckopocTu (Kr/(M%c)), KOTOPO 06LIYHO ONEPUPYIOT UHKEHEPbI-PACHETUMKN.

W3 gepesa npoekTta ybpaHa nanka Fpynnbl. MiHTepecytowmne nonb3oBaTens rpaHu
NOBEPXHOCTEN Tenepb BbIOMpaoTCa MbIlbio B rpadmnyeckon obnactn okHa KOMIMAC-3D.

C nomoLpbto rpaHnyHoro ycnosust PaduayuoHHoe pagHogecue Tenepb MOXHO 3afaTb
pafvauMOHHY0 TENNOOTAAYY C MOBEPXHOCTM IPAHUYHOIO YCIOBUS COTNTACHO 3aKOHY
CredpaHa-bonbumaHa.

Tenepb MOXXHO OCTAHOBUTL pacyeT, U3MEHUTb NapaMeTpbl AGanmauyuu, a 3aTeMm
NPOAOMKUTL pacyeT. Takon Noaxoa YCKopsieT UCCNeAoBaHNe CETOYHOM CXOAUMOCTU UK
[AOCTVXXEHME CXOAMMOCTH MO PELLEHUIO 3a CYET NpeaBapuTEnbHON NPOAYBKX Ha rpyGoi
ceTke.

Mpu mogenupoBaHun Typ6yseHmHocmu Tenepb NPUMEHSIETCA TONbKO k-€ Moaenb
TypOYyNeHTHOCTU C NpUCTEHHOW oyHKUMEN. Kak nokasbiBaeT onbIT, GOMbLNHCTBO
npakTuyeckux 3agady Hambonee apheKTUBHO peLLaTCst MMEHHO C 3TOM MOLENbIO.
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9. Tenepb CBOMCTBA BELLECTBA MOXHO 3arpy3uTb 13 6asbl AaHHbIX BewlecTB. Bxogauwas B
KOMMMEKT NOCTaBKM NpunoxeHns 6asa gaHHbIX COAepXXUT Hanbonee pacnpoCTpaHeHHbIe
BELLEeCTBa, a Takke NO3BOMSET YYNTbIBATb U3MEHEHME CBONCTB BeLLeCcTBa Npu N3MeHeHUn
AasreHnn n Temneparyp.

10. F'paHu4YHOe ycrioeue Tenepb MOXHO BbICTPO 3a4aTb Ha BCEN NOBEPXHOCTU OQHOrO
reomMeTpuyeckoro Tena.

Omnuyus eepcuu 18 om seepcuu 17.1

O6uwee
- [losBunuck criegyroLime BO3MOXHOCTU HAaCTPONKK MHTepdenca:

- BbIGop pasmepa 3HaykoB 1 HagnmMcen. [ns aToro cny>xuT komaHaa Pasmep 3Ha4ykoe
U mekcma B MeH0 KHoNkn Hacmpolka uHmepdgbelica, KoTopas HaxoamTcs B
CTpoKe [MaBHOro MeHto cuctemMsbl. [JoCTynHO Tpy pasMmepa: CTaH4apTHbLIN, CPEOHWUMN,
KPYMHbIN.

- W3meHeHua BepTukansHoro pasmepa VHCTpymeHTanbHon obnacTtu, T.e. KonvyecTsa
CTPOK B Hel. [insa aToro cnyxat komaHabl OOHa cmpoka, [jee cmpoku v Tpu
CMPOKU, HAaXOASWMECH B KOHTEKCTHOM MeH0 VIHCTpyMeHTanbHom obnacTu.

— TlosiBUnca pexnm CKpbITUA NaHenemn, BKNIYaeMbl/OTKII0HaEMbIN KHOMKOW
Omo6paxeHue naHesel, KOTopas HAXOAUTCSA B CTpoke MaBHOro MeH cuctembl. B
3TOM peXMMe Ha akpaHe oTobparkaroTcsl TONbKo ['aBHOE MEHI0, 3arofIoBKMN BKNa4okK
OOKYMeHTOB M NaHenb 6bICTporo A4oCTyna, a OCTasnbHYy0 NIowaab OKHa 3aHUMaeT
rpacdunyeckasi oonacTb.

Pexxnm ckpbITs naHenen ygobHo ncnonb3osaTh 418 NpOCMOTPa AOKYMEHTOB.

Hanpumep, paspabaTbiBas KOMNOHEHT, MOXHO B oTAensHOM okHe KOMIMAC-3D

npocMaTpmBaTb COAepXKaLLyto ero cOopKy 1 Npyu Heob6xooMMOCTU CHUMATb C Hee

pasmepbl.

- «[llepeTackmBas» MbiLLbO 3arofioBKM BKNaLOK LOKYMEHTOB, MOXHO BbIMOSHATb
cnegylowme nencTeuns:

- CospasaTtb HoBble okHa KOMIMAC-3D — ns 3Toro 3aronoBOK BKAAKW AOKYMEHTa
HY>KHO «nepeTawmnTb» 3a npeaernbl CTPOKM 3aronoBkoB. Ecnn npyn aTom HOBoOE OKHO
KOMIMAC-3D TpebyeTcsa NnpuKpennTb K rpaHnLe dKpaHa, 3arofioBoK BKIagku cnegyet
NOABECTU K HYXXHOW rpaHuue.

- lNepeHocuTb JoKyMeHTbl Mexay okHamn KOMIMAC-3D — ang aToro 3arofioBoK
BKITAQKM HYXKHO «nepeTaLwmTb» Ha CTPOKY 3arofioBKOB BKIAZ0K APYroro OkHa u
NOMECTUTb MEXAY YXKe NMEIOLLMMUCS BKNaakaMu Unv B NOACBEYEHHYO0 obnactb
BBEPXY OKHa, €CNn B HEM HET OTKPbITbIX JOKYMEHTOB.

- BHyTtpeHHue anroputmbl KOMIMAC-3D nepepaboTaHbl C Liefblo MOBbILLEHWS
Npon3BOANTENBHOCTU. [IOCTUrHYTO YCKOPEHME B pasHbIX acrnekTax: OTPMCOBKa
nHTepdenca n paboyero okHa mogenu, co3gaHve u NepecTpoeHne accounaTUBHbIX
BMAoB, paboTta ¢ TpexmepHbiMu Mogensamu. NogpobHee 06 yckopeHnn paboTbl C
MoaensmMmn cM. B pasaene « TpexmepHoe MoaennpoBaHne».

- YCoOBEpLUEHCTBOBAH MOUCK KOMaHA:

— B CMUCKE pe3ynbTaToB NOMCKa KpOME Ha3BaHUsi KOMaHAbl OTOOpaxaeTcs coveTaHne
KnaBuL ONS ee Bbl30Ba, a Takke «MyTby» K KOMaHAe, T.€. Ha3BaHue nyHkTa [[naBHoro
MEHI0, BITOXXEHHOrO MEHIO 1 T.4.,

— MOWCK BO3MOXEH MO NtoGOMY CNOBY U3 «NYTU» K KOMaHAE, HanpuMmep, pe3ynbTaTtom
noucka no crioBy «gann» 6yayT Bce KomaHabl MeHo Patist (Kpome KomaHn 3arpy3sku
HeL4aBHMX JOKYMEHTOB W 3afaHui Ha nevaTtb),

- B pe3ynbTaTax novcka otobpaxaeTcs TeKyLlee COCTOSIHNE KOMaHA: HeAOCTYMNHble
KOMaHAbl NOKa3bIBalOTCA CBET/IO-CEPbIM LIBETOM, KOMaHAbI-NEpeKoyaTeny — ¢
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WHAMKATOPOM COCTOSIHWSI (C MUKTOrPaMMON Ha M3MEHEHHOM M 06bIMHOM POHE, C
«rano4kom» unun 6e3 Hee).

BeeneHa nHavkauus cnenyowmx cryyaes:

— [OOKYMEHT OTKPbIT TOMbKO OS5 YTEHUSI NN BOCCTAHOBIIEH — B 3arofloBKe BKNagKu
OOKyMeHTa oTobpaxkaeTcs crneumanbHbIN 3HAYOK; TEKCT «TOMbKO AN YTEHUSI» UK
«BOCCTaHOBIEH» OTOOpaXxxaeTcs Hag MMHMATIOPOM AOKYMEHTa, KoTopasi MosiBsieTcs
npuv HaBedeHUM Kypcopa Ha 3arofioBOK BKIaaKM;

- KOMIAC-3D 3anyuweH c¢ npunoxeHnem KOMIMAC-3awwnta — ambnema KOMIMAC-
3D B BEpXHEM IIeBOM YTy OKHa UMeeT KpacHbIN LIBET.

[opaboTaH guanor cosgaHnsi HOBOro AOKyMEHTa: Tenepb Mexay ero Bbi3oBamm

coxpaHdaeTcs MHopMaumnsa o ToMm, Kakada ctpaHnua — Jokymenm vnuv [JokymeHm no

wabsioHy — vcrnonb3oBanacb B nocrneaHun pas. To ecTb, ecnv NocneaHnuin JOKyMeHT

ObIn co3gaH no wabnoHy, To B cneayoLwmi pas ananor OTKPOeTCsl Ha CTpaHuue

HokymeHm no wabsoHy.

To e oTHocuTcA K CTapTOBOW CTpaHULE: Ha Hen oTobpaxatoTcs 3Ha4yku nmbo ans

co3gaHns 0bblYHbIX AOKYMEHTOB, NMMOO JOKYMEHTOB MO LWabnoHy B 3aBUCMMOCTM OT

TOro, ¢ WwabnoHom mnm 6e3 Hero 6bin co3gaH NocnegHUn JOKYMEHT.

Hanuune npo6ena, pasaenstowero o6o3HavyeHne n Ko AOKYMEHTa, onpeaensieTcs

kntodom DocumentCodeSpaceDelimiterOn B cekumn [Other] dbaina kompas.ini.

3HayeHus knova:

- Yes — npoben pobasnseTtcs

- No — npoben He gobaenseTcs

Mo ymonyaHuio, T. €. ecnvm OTCYTCTBYET (hann kompas.ini unn Knwou

DocumentCodeSpaceDelimiterOn B Hem, npo6en mexgy 0603Ha4YeHMEM N KOOOM

OOKymeHTa gobasnsertcs.

YMonuyaTtenbHbIN Nepuon aBTocoxpaHeHus ygenuyeH ¢ 1 0o 10 MuHyT.

B komnnekT noctaBku BkritoveHo nocobme « KOMIAC-Ipaduk. Mprembl paboTbi».

®ann nocobua KOMPAS-2D_methods.chm v hannbl LOKYMEHTOB ANS YNPaXKHEHWI

HaxoaaTcd B nognanke Tutorials\MNpuembl pabomel 8 KOMIIAC-pachuk rnaBHON nanku

cuctemsbl. [ing 3anycka nocobus na KOMIMAC-3D cnyxuT komaHga Cnpaeka —

O6yyarowue mamepuansi — lMpuembl pabomsi 6 KOMITAC-I'paghuk.

TpexmepHoe modenupoeaHue

3HauMTenNbHO yBEenMYeHa Npou3BoanTENbLHOCTL paboTbl CUCTEMBI MPU BbINONHEHUN
cnenyoLwmx 0encTBUi:
- Cpgur, NoBOPOT, M3MeEHeHMe MacliTaba mogenu B pabodem oKHe.

- Bbibop 06bekToB (rpaHen, pebep, Ten), Hanpumep, BbI6op rpaHen Ans co3gaHns
CONPSKEHUN.

- Onepauunu, cBsi3aHHbIE C UBMEHEHNEM rpaddnNyecKnX AaHHbIX, HanpuMmep,
BKMOYEHME/OTKNIOYEHNE BUANMOCTM KOMIOHEHTa COOPKN.

- PacyeTt MLLX 1 3aBucsLLMe OT 3TOro pacdeTa onepauun U KomaHabl, HanpumMep:
— COXpaHeHune moaenu,
— BXO[ B NpoLEeCcC pegakTMpoBaHWUs CBOMCTB MOAENN UMM KOMIMOHEHTA,

- Mony4yeHue cBefeHnin o coopke ¢ MOMOLLILIO kKoMaHabl MHgbopmayusi 06
obbexkme,

- NpoeLMpoBaHMe MOLENN B YEPTEX.
- [NepecTtpoeHune cbopku:

- C MaccuBamu,

— ¢ 60onbLLON BITOXXEHHOCTLIO.

- OTKpbITHE COOPOK C 6ONBLLON BIIOXXEHHOCTBIO MW cogepXxalmx 6onblme maccuBbl
KOMMOHEHTOB (Mnn 6onbLUIOe KONMYEeCTBO MacC/BOB).

- Bxop B pexvm peaakTMpoBaHUS KOMMNOHEHTA HA MECTE U BbIXOA, U3 3TOro pexunma
npu pabote co cbopkamm ¢ BOMbLION BNOXEHHOCTLIO.
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- BcTaBka KoMNoHeHTa (BKItoyasa anemeHTbl n3 bubnuotekn CtaHgaptHbeix Usgenun):
— NO3ULMOHUpOBaHMNE haHTOMa KOMMOHEHTA,
— Bbl6Op 0OBLEKTOB 4151 CONPSKEHNN,
- NOATBepXAeHWe Co3aaHus CONPSXKEHUHN,
- NoATBEP)KAEHMNE BCTABKMN.
- CospgaHue 3epKanbHOro NUCMNOSTIHEHUS COOpPKU.
BBegeHbl BapmaHTbl OTPUCOBKN MoAenun. BapnaHT oTpncoBKn — cTeneHb, B KOTOPOW
KOMMAC-3D 3agenctsyeT BO3MOXHOCTU BUAEOKAPThl AN CO30aHMs M300paxeHus
Mogenu Ha akpaHe. MakcmanbHasa cTeneHb 03HavYaeT HanbonbLlyo
Npon3BOANTENBHOCTb OTPUCOBKM, HO AN1S 9TOro Heobxoanma BuaeokapTa ¢
nogaepxkon OpenGL 4.5 n 6onee 4 I'b Bugeonamatun. Mo ymonyaHuio BapuaHT
OTPUCOBKU onpeaenseTcs asToMaTtuyecku B 3aBUCUMOCTU OT BO3MOXHOCTEN
BuaeokapTbl. [1py HEOBXOAMMOCTU TEKYLLNIA BapuUaHT OTPUCOBKM MOXHO U3MEHUTDb B
awnarore, Bbl3biBaeMOM KomaHgon Hacmpoliika — lMapamempsl... — Cucmema —
Pedakmop modesneli — YnpaesieHue u3obpaxxeHuem.
lMepepaboTaH MexaHn3M HACTPONKN TOYHOCTU OTOBpaxeHnsa mogenwu, brnarogaps
3TOMY:
- MO yMOMnYaHuIo Tenepb ycTaHoBneHa 6onee BbICOKAas TOYHOCTb OTOOPaXeHUs:, Yem
paHbLUe,

— [manasoH HACTPOWMKM TOYHOCTM CMELLLEH B CTOPOHY YBESTUYEHNS,
— YIny4leHo oTobpakeHne MesKMX No CpaBHEHMIO C rabapuToM Moaenn o6 bEKTOB.
YcoBepLUEHCTBOBaAH (PYHKLMOHAN TUMOB 3arpy3Ku:

- [o6aeneH Tvn 3arpy3kn YacmuyHhbil. Npn ero ncnonb3oBaHumn 13 danna
KOMMOHEHTa 3arpyxatoTcsa Tena n noBepxHocTu. bnarogaps aTomy Tvn 3arpysku
HYacmuyHbil, B OTNN4YME OT YpouwjeHHo20, NO3BoSIsieT HaknagbiBatb Ha
KOMMOHEHT COMPSPKEHUSA Y NPUMEHATb K HEMY onepauun, Hanpumep, Bbipe3aHus, 6e3
CMeHbI Tnna 3arpy3ku Ha lMonHkil. [1ns Toro, 4tobbl NonyyYnte Hambonbwmnn addekT
OT UCNONb30BaHMA TUNa 3arpy3kn Yacmu4Hbil, cOOPKY 1 BCe ee KOMMOHEHTHI
Heobxoanmo coxpaHute B KOMITAC-3D v18.

— Ecnu Bo Bpems paboTbl Co cOOPKON BbIST UIBMEHEH TUM 3arpy3kn Kakoro-nnbo mns
KOMMOHEHTOB, TO NPX COXpaHeHUn cOopKM BblAaeTCcs 3anpoc Ha Co34aHne HOBOro
TMna 3arpy3ku (ecnv B cbopke He Obifio NONb30BaTENLCKUX TUMOB 3arpy3kn) Nnm
COXpaHeHne U3MEHEHMNI B TEKYLLEM MOMb30BaTENbCKOM TUMNE 3arpy3ku.

- YBenunyeHa appeKTMBHOCTb NPUMEHEHUS K COOpKEe TUMOB 3arpy3kn YnpouwieHHsIl,
ra6bapum v lMycmod. Anga Toro, 4To6bl NONy4YnUTb HanbonbLMN 3PAEKT OT
NCNoNb30BaHMA TUNa 3arpy3kn Yrnpouw,eHHbIl, COOPKy 1 BCE €€ KOMMOHEHTbI
Heobxoanmo coxpaHuTb B KOMIMAC-3D v18.

KoMnoHeHTbI COOPKM MOXKHO 3aMEHSITb MX YNPOLLEHHbIMW BapuaHTaMy — MakeTaMu.
Pe3ynbTaTom Takon 3aMeHbl SIBNAETCSA KOMMNOHEHT, reoMeTpusi KOToporo 6epeTcs 13
darina makeTa (bnarogapsa aTOMy YCKOPSAOTCA AEACTBUS CO COOPKOI), a CBOMCTBA
3aMEHEeHHOro MakeToM KOMIMOHEHTa OCTalTCA TaKUMM Xe, Kakme Bbinn y MCXO4HOro
KOMMNOHeHTa (bnarogaps aToMy oTyeT unu cneumdmrkaumsa no coopke, cobpaHHom U3
MakeToB, ByaeT akTyanbHON).

dann makeTa HeobxoaAMMo co3gaTth 3apaHee.

KoMnoHeHT MoXeT BbITb BCTaBrieH B COOPKY C MPMMEHEHNEM MaKkeTa HOBOW KOMaHOoW
Hobasumb Mmakem komMnoHeHmMa u3 ¢halina. [ins paHee BCTABNEHHOIO KOMMNOHEHTA
NPUMEHEHNE MaKeTa MOXHO BKMOYUTb NP HACTPONKE €ro CBONCTB C MOMOLLbIO
komaHabl Ceolicmea KOMMOHeHMa.

[NpumeyaHue: YBennyeHns Npon3sBoanTeNbHOCTM Npu paboTe ¢ 6onbLmMMn cbopkamm
MOXHO Takke JOOUTBCA C MOMOLLbIO HEMOSHOM 3arpy3kM KOMMNOHEHTOB, Hanpuvep,
NCNonb3ys TUMbl 3arpy3kn YnpoweHHbIU n YacmuyHbil. B oTnnyne ot npumMeHeHns
HEeMorHOro TMna 3arpysku, 3aMmeHa KOMMOHEeHTa MakeToM ABMSeTCS Cnocobom He
BPEMEHHOr0, a MOCTOAHHOIO U3MEHeHNs 06beMa AaHHbIX, 3arpyXaemblx 4ns paboThbl
co cbopkon. Mpn HeO6XOOUMOCTN MOXXHO COBMECTUTL 06a noaxoaa.
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B meHo Bbidenumsb nobaBneHbl KOMaHabl AN BblAeNeHUs BUANMbIX/HEBUAUMBIX Ten,
a anga cOopkn — Takke KOMNOHEHTOB. OBbeKT cunmTaeTcsl HEBUOWMbIM, €CIU BO BCEX
LIECTWN CTaHAAPTHbIX OPUEHTALMSX OH MOSTHOCTBIO 3aKPbIT APYrMMM OO beKTaMMU.
[aHHble BO3MOXHOCTM YCKOPSAOT NOArOTOBKY (hanna-makeTa KOMAOHEHTa U TUMNOB
3arpy3sku cbopku.

[opaboTaH npouecc BCTaBkM KOMMNOHEHTa B COOPKY: Tenepb 3a OAUH BbI30B KOMaHAbI
Hob6asumb koMnoHeHmM u3 ¢halizia MOXHO BKIHOUYNUTb B COOPKY HY)XXHOE KONM4YecTBO
3K3eMMNNAPOB OAHOro NGO HECKOSTLKNX KOMMOHEHTOB, BbIOMpas X NCTOYHMKU B
npouecce BCTaBKM N0 Mepe HaaobHoCTU.

MosiBunack komaHaa Pebpo ycuneHusi, npegHa3HavyeHHasi Ans NocTpoeHus pebpa
XXeCTKOCTU Ha crnbe nuctosoro Tena. Pebpo ycuneHms moxeT umetb V-ob6pasHoe nnm
U-obpasHoe ceveHune. Pebpo ycuneHus He npensaTcTByeT pasrnbaHuto crmba n He
Yy4MTbIBAETCS NPU pacyeTe pa3BepTKM.

KomaHnaa Pebpo ycuneHusi Haxoautcsa Ha NaHenn dneMeHmMbI iUCMo8020 merna.
Ockn3 komaHnabl Bypmuk Tenepb MOXET COAepXKaTb TOYKM (paHee — TOSbKO KOHTYpbI).
Takum 06pa3om MOXHO CMOAENMPOBaTh CHEPUYECKYHD LUTAMMOBKY UMW MYKNEBKY.

B komaHgax Ceu6, Ceub no nuHuu v lNModceyka nosiBuscsa cnocob pasmeLleHus
cruba Mo nuHuu cauba. ITOT cnocob o3HavaeT Takoe cMmelleHne crnba OTHOCUTENbHO
yKa3aHHOW A5 ero NOCTPOEHNUS NIMHMK, YTO nocre pasrnbaHusa crmba oHa okaxeTcs
nocepeanHe pas3orHyToro yyacTka, T. €. COBNaAeT C nMHMen crmba Ha pa3BepTke
nucroBow getanu. [JaHHbIn cnocob yCKopsieT NOCTPOEHME NMMCTOBOW AeTanu B crny4yae,
€CINN UMEETCS YepTeX ee Pa3BEPTKM.

MosiBUNachk BO3MOXHOCTb YNPOLLEHMS KOHTYpa pa3BepTKM NMMCTOBON aeTanu.
YnpoLyeHne cocTouT B MTHOPMPOBAHMM CINOXHbIX BbIPE30B B MECTax CTbIKOBKM CrmboB
(3Tn BbIpE3bI, KaK NpaBuNoO, BO3HUKAOT NpW 3aMblkaHnu crmbos ¢ o6paboTkon yrnos).
[laHHasi BO3MOXHOCTb MO3BOSISIET COKPATUTL BPEMS MOATOTOBKN KOHTYpa pa3BepTKu
ansa obpaboTkm Ha cTaHkax ¢ Ylly.

YnpoLueHue pa3BepTku BKNIOYAETCS NPU HACTPOWKE ee napamMeTpoB; ynpoLleHme
nepeaaeTcs B YepTex pasBepTku.

Mpwn BbINONHEHWUM KOMaHA Co2Hymb 1 Pa3zo2Hymb Ha [1aHenn napameTpoB Tenepb
€CTb kHomnka Bce ceubbl. OHa No3BOMNSET BKIOYNTL B CIUCOK CrnbaemMbix
(pasrmbaembix) cpasy BCce nMmeroLmecss B MOAENN Crmobi.

YKasaHue nnockocTu nepes BbI30BOM KOMaHAbl HopMarsibHO K... (BHE pexuma 3cKku3a)
BonbLue He aBnsieTca obs3aTenbHbIM. [1N0CKMA 0BBEKT MOXHO BbiGpaTh M nocre
Bbl30Ba KOMaHAbl — B MpoLecce, KOTOPbIV 3anyckaeTcsl aBTOMaTUYECKM, eCnn
npeaBapuUTenbHOro ykasaHus nNnockocT He BbIno.

MakcmMmanbHO JONYCTUMOE KONMMYECTBO KPUBBIX, KOTOPOE MOXHO NMOCTPOUTL 3@ OA4MH
BbI30B KOMaHAb! I'pynna usonapamempu4yeckux Kpuebix, ysenndeHo o 1000 B
KaXOoM HarnpaseHuu.

Mpwn BblOENEHNM 3K3eMNIAPOB Maccuea B [lepese nnu B rpacdmyeckon obnactu u
HaxaTun knaeuwwmn <Delete> yganstoTca BblOpaHHble ak3eMnnsipbl. Auanor, B KOTOPOM
TpeboBanock ykasaTb, YTO crneyeT yaanvTb — BblOpaHHbIE 3K3eMNISipbl Maccuea unm
BECb MacCUB — WUCKIOYEH.

B rpynne komaHa NOCTpOeHUst OTBEPCTUI BOCCTaHOBMNeHa komaHaa Omeepcmue u3
6ubniuomeku; pyHKUMOHAN KOMaHabl pacwmpeH. Popma 0TBEPCTUSA, KOTOpPOe co3aaeT
AaHHasa KoMaHaa, onpeaenaTcs napameTpuyecknm parMeHTomM m3 GubnuoTeku
anemeHToB (*.kle).lNo ymonyaHunio ncnonb3yeTcst BXoAsdLasi B KOMMNIIEKT NOCTaBKM
onbnunoteka Hole.kle.

PacwwupeHne yHKuMoHana kKoMaHabl COCTOUT B CNeAyHoLEeM:

— [Mpun nocTpoeHnmn oTBEPCTMA U3 BUOBNNOTEKN JOCTYMHbI TE X€ BO3MOXHOCTU, YTO U
AN oCTanbHbIX OTBEPCTUN rPynMbl: PAcrofioXXeHWe Ha rpaHn NPon3BOSIbHON hOPMbl
(paHee — ToONbKO Ha nnockon), pe3bba, 06paboTka HaBeca n Npoune.

- [NapameTpbl oTBEPCTUA MOryT BbITb M3MEHEHLI BHE NpoLlecca: Ha MNaHenu
nepemeHHbIX Ansi onepaun Omeepcmue u3 6ubsiuomeku co3narTcs
nepeMeHHbIe U3 UCNONb3YyeMOro oparmeHTa.
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Ecnn Bo BpemMsi peaakTMpoBaHUS KOMMOHEHTA B KOHTEKCTe cOOpKM B HEM co3aaeTcs
HOBbIA KOMMOHEHT, TO AN COXpaHeHUs ero danna npegnaraeTcs narka, cogepatlas
penakTupyeMbli KOMNOHEHT (paHee npeasiaranach nanka coopku).

MukTorpammel conpsikeHui B [lepeBe NOCTPOEHMS COBNagatT C NMKTOrpaMmmamMin Ha
KHOMKax Bbl30Ba KOMaH/ cO34aHnsi COOTBETCTBYHOLLMX CONPsXKEHUI (paHee onsi Bcex
conpsikeHui B [lepeBe ucnonb3oBanacb 04Ha 1 Ta e nukTorpamma).

B komaHpax Cnnatin no moykam, CnnatiH no nosrocam v JlomaHasi nosiBunach
BO3MOXXHOCTb OTMEHUTb aCCOLMATUBHYHO CBA3b C TOYEYHbIM 0O6BEKTOM Cpasy BCEX UMK
HECKOIbKNX BblOpaHHbLIX BEPLUMH. [1Ns 3TOro CryXuUT KHoMka Yodanumsb cesi3b,
pacnonoXxeHHas Hag Tabnuuen napameTpoB To4yek Ha [NaHenn napameTpoB. KHonka
OOCTYMNHa B pexume peaakTMpoBaHus cnnanHa/nomaHoun, ecnv B Tabnuue napameTpos
TOYeEK BblAeneHbl CTPOKM, COOTBETCTBYHOLLME BEPLUMHAM, KOTOPbIE CBA3aHbI C
TOYEYHbIMU OOBEKTAMM.

Mpn NOCTPOEHUUN CKPYINEHNS C NepeMeHHbIM paamyCoM MOXHO yYCTaHaBnmBaTb
accoumaTUBHYIO CBSI3b MeXay ToUkon pebpa, B KOTOPOW 3a4aHO 3HAYeHne paauyca, u
TOYeYHbIM 06bEKTOM. Ha3BaHMe yka3aHHOro ToMevyHoro obbekTa oTobpaxaeTcs Ha
MaHenu napameTpoB B Tabnuue HAaCTPOVKN pagunyca.

B ananor Ymo HeeepHO? noGaBneHbl kHONkn Pedakmupoeams v lMepeltimu K
o6bekmy. KHonka Pedakmupoeamsb 3anyckaeT pefakTupoBaHne obbekTa, KoTopblIi
COAEPXMT OLIMOKY, BblAENeHHY0 B Ananore, a kHornka lMepetimu k o6 bekmy
noacseynBaeT aTOT 06bekT B [lepeBe mogenu (unu B [lepeBe nepemMeHHbIX, ecrnuv
awnanor Ymo HeeepHO? Obin BbI3BaH 13 HEFO).

Mpn HacTpoke CBOMCTB Tena, co3gaHHoro B cbopke, Ha NaHenu napameTpoB
npucyTcTBYyeT onuusa Bknrodums e cneyugukayuro. Ecnv oHa BKMOYEHa, TO B
cbopke (Npu HanM4Yumn onmucaHusa cneumndmrkaumm) cosgaeTca o6bekT cneumndurkaumm,
CcBsA3aHHbIN ¢ gaHHbIM TenoM. Ob6o3HavYeHne 1 HauMeHoBaHWe ansa 9Toro obbekTa
GepyTcs U3 CBOMCTB Tena; Nno ymMon4aHuio o6bekT noMeLLaeTcs B pasgen
cneundvkaumm Jemanu.

B HOBbIX Mogenax 6yayT N0 yMONMYaHUIO NCNONb30BaTLCA Creayowme CXembl
ocBelleHus: ana getany — fJononHumesnibHoe oceew,eHue cCHU3y, ans cbopkn —
OceeuwjeHuUe mpemsi ucmoYyHukamu (paHee s BCEX TUMNOB Moaenen
ucnonb3oBanacb cxema OceewjeHue 0OHUM UCMOYHUKOM).

N3meHeHa paboTa pexuma ynpoLieHHoro otobpaxeHuss mogenu. B cBasun ¢ atum
N3MeHeH Ananor HaCTPOWKN TOro pexnma (Bbl3biBaeMbli KoMaHaon Hacmpolika —
Mapamempebl... — Cucmema — Pedakmop modenel — YnpouweHusi — lIpo4ue).
- W3 gmnanora ucknioveHsl onuumu:

- Bbicmpoe omob6paxeHue nuHul. [JaHHbIA cnocod oToOpaXKeHUst NMUHUIA
MCNonb3yeTcs NOCTOSAHHO, BHE 3aBMCUMOCTW OT TOrO, BKITHOYEH N PEXUM
YMPOLLEHHOIO OTOOpaXXeHUs.

- Omknr4Yumsb ompucoeky oyepkoe. OTpucoBKa 04EPKOB NpY YNPOLLEHHOM
OTOOpaXXeHUn OTKIYEHA.

- Cemy4amas npo3pa4yHocmsb. CeT4yatas Npo3pavyHOCTb NpU YNPOLLEHHOM
OTOOpaXkeHnn BKITOYEHa.

- CKpbImb cemky.

- CKkpbImb nogepxHocmu. [T0OBEpPXHOCTU NpU YNPOLLEHHOM OTOBpaxeHUn
nMoKa3sbIBatOTCA.
- Onuuun CkpbIimb pasmepbl  CKpbIMb yC108HbIe 0603Ha4YeHUs1 3aMeHEeHbl OOHOM
onuunen CKpbimb pa3mepbl U 0603Ha4YeHus .
HononHutensHoe [epeBo Moaenn MOXeT MMeTb COBCTBEHHbIN (POH, KOTOPLIN
nosiBNAETCS Npu HaBegeHUn Kypcopa Ha [epeso. bnarogaps aTomy yny4waeTtcs
4YNTAeMOCTb Ha3BaHWU ANIEMEHTOB B Criyyasx, Korga LBeT CMMBOSOB BrIM30K K LBeTY
n3obpaxeHus, NoBepx KOToporo pacnonaraetcsa [epeso. BknoveHne/oTknoyeHme
nokasa ¢poHa npomssoantca onumen Omobpaxameb ¢hoH GONOSIHUMENIbHO20
depesa npu HagedeHuUU B Juanore, Bbi3biBaeMOM KomaHao Hacmpolika —
Mapamempesl... — Cucmema — 3kpaH — PoH pabo4vez0 nosisi modenedl.
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pagpuyeckue QoKymMeHMbI

MosaBnnucb HOBbIE BO3MOXHOCTM NPOCTAHOBKU 0003Ha4eHunn LUeHTpa:

- [lopaboTaHa koMaHOa Aemooceegasi: Tenepb OHa No3BONSET NPOCTABUTL
0603HauYeHNs LeHTpa cpasy K HECKOSIbKMM OKPYXXHOCTSIM (a Takke annuncam, gyram
OKPY>KHOCTEW U 3NSUNCOB) TeKyLLero Buaa. [Ins aToro Hy>Ho BblAeNnUTb 06bEKThI U
Bbl3BaTb KOMaHAy. BmecTo BbiaeneHmsi 06beKToB MOXKHO BblAENNUTb LENMKOM OAUH
BUZ, He 06513aTeNbHO TEKYLLUNA.

- [obaeneHa komaHaa Kpyzoeasi cemka ueHmpoe — anst 00paboTkn OKPYKHOCTEN U
YT, UEHTPbI KOTOPbIX HAXOAATCH HA OOHOW OKPY>XHOCTH.
Utobbl NOCTPOMTL 0603HAYEHNE, HYXXHO YKa3aTb IGO0 Tpu obbekTa, NMbo oanH
06BbEKT 1 LueHTp ceTkn. OcTanbHble 06bEKTbI, LLEHTPbI KOTOPbLIX NPUHAANEXaT TON Xe
OKPY>XHOCTW, HAXOASATCS aBTOMATMYECKM (MOXHO OTKITHOUNTL aBTOBbIOOP OOBHLEKTOB U
yKasblBaTb UX BPYYHYIO).

- [obasneHa komaHaa JluHeliHasi cemka yeHmpoe — 515 06paboTKN OKpYXHOCTEN
N Oyr, LEHTPbl KOTOPbIX HAXOAATCA B Y3nax NIMHEAHON CETKN.
YTto6bl NOCTPOUTL 0603HAYEHNE, HYXKHO 3a[aTb Yrof HaKroHa NepBOM OCKU CETKM 1
yron pactBopa oceu, a 3aTemM Nmbo ykasaTb Bce 06bekThbl, MMbo ykasaTb ABa
o6bekTa B MPOTUBOMOSOXKHbIX Yriiax CETKM U BKIMOYMTb aBTOBbIGOP OOBHLEKTOB.

OObeKTbI 4NA KPYroBOW U NIMHEMHOW CETKM LIEHTPOB MOXHO yKa3aTb M A0 Bbi30Ba
KOMaHAbl.

KomaHabl Kpy2oeass cemka ueHmpoe v JluHeliHasi cemka UeHmpoe HaxoaaTcs Ha
naHenu O603Ha4YeHus1 B OOHOW rpynne ¢ komaHaon O6o3HavyeHue yeHmpa. Kak un
Ansa o6o3HavYeHnsa LeHTpa, ANs CETOK LLeHTPOB BbIMOMHAKTCA CTaHAApPTHbIE
TpeboBaHMA: NMMHUM NepecekatoTCA LWTPMXaMU U BbICTYNAKOT 3a npenenbl 00bLeKToB.
Hopa6boTaH guanor lNMepeHecmu Ha cnod, KOTOPbIM NOSIBNAETCS NOcne Bbi3oBa
KomaHabl lTepeHecmu Ha ¢/10U 13 KOHTEKCTHOrO MEHIO0 06BbEKTA, BblAENEHHOrO B
rpacomMy4eckoM AOKYMEHTE UMM CKM3E:

- [lob6aBneHa BO3MOXHOCTb CO3[aHNs HOBOrO cros. bnarogapsa atomy komaHaa
lMepenecmu Ha criol ctana [OCTYNMHOMW Bcerga (paHee — TONbKO €Cnn B JOKYMEHTE
unu Buae 6bino 6onee ogHoro cnos).

- [ob6aBneHa BO3MOXHOCTb U3MEHEHUS Ha3BaHUSA CNOSA U KOMMEHTapUs K HEMY.

- C nomoLbto 3aronoska Tabnuubl MOXHO unbTpoBaTh cnou. Ons douneTpauum no
HOMepY, Ha3BaHMIO UM KOMMEHTaPUIO HYXXHO BBECTU TpebyeMble CUMBOSIbI B
3aronoBok ctonbua, a ansa pmnbTpaumm No ocTanbHbIM CBOWCTBaM crnegyet
BblOpaTb Tpebyemoe 3HavyeHMe CBOMCTBA U3 CNUCKa B 3arofioBke ctonbua. Ytobbl
OTMEHUTb UnbTpauuio, cnegyeTt HaxaTtb B Auanore KHonky Oyucmums ¢punbmp.

B komaHgax nocTpoeHnsi NPAMOYrofibHUKOB M MHOTOYrOfIbHMKOB NOSIBUIIACh ONUmMs

Paspywumb 06ekm. Ecniv oHa BKIIOYEHa, TO NPSAMOYTOSbHUK UM MHOTOYTOMbHUK

nocre co3gaHus He OCTaeTcsl eaAnHbIM 0OBbEKTOM, a NpeobpasyeTcsi B HAOOP OTPE3KOB.

PesynbTaT paboThl 9TOM OnuMM B NapaMeTpuyeckoM pexmnme — Habop U3 OTPEe3KoB U

OONOMHUTENbHBLIX 0OBHEKTOB, Ha KOTOPbIE HANOXeHbl TakMe orpaHuyeHuns!, YToObI

durypa coxpaHsina csoto popmy. [JononHuTenbHbiIMM 06 beKTaMu Ans NPAMOYrofibHUKa

ABNAOTCS AMaroHanu 1 Todka ux nepeceyvyeHns, a ansg MHOroyrosisHMka — BnvcaHHas

WM ONMCaHHAas OKPY)XXHOCTb (3TO 3aBUCUT OT cnocoba NoCTPoeHUs).

HopaboTtaHa komaHaa Bbidesnumb ceKyujeli IoMaHoU:

— NosiBUNAachb BO3MOXHOCTb HavyaTb BblAerieHne 3aHOBO — 1151 3TOr0 CIyXuUT
creuunansHas KHonka B 3aronoske NaHenn napameTpos,

— NosiBUNAachb BO3MOXHOCTb OTMEHbI BblAeneHns obbekTtoB 6e3 npepbliBaHUS
KOMaHAbl — Ans 9TOro cneayet nepeceyb HyXHble 06bEeKTbl 3BEHOM NTOMaHoW,
yaepxusas knasuwy <Ctrl>.

MosiBUNack BO3MOXHOCTb NEPECTPOEHNs OTAENbHOIo accoumaTMBHOro Buaa. 9To

yckopsieT paboTy B crniyyae, ecnv 1n3-3a CroXHOCTU MOAENN NepecTpoeHne BCero

YyepTexa 3aHMMaeT 3HaunTenbHoe BpeMs. YToObl nepecTponTb BUA, HYXXHO BblAENUTb
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ero B [lepeBe NOCTPOEHUSA UMK B rpacpruyeckoi obracTu 1 Bbi3aBaTb U3 KOHTEKCTHOrO
MeHIo komaHay lMepecmpoums eud.

- B komanHgax CmaHOapmHbie eudbl, Bud ¢ modenu, [IpoeKkyuoHHbIlt eud, Bud no
cmpeJsike NosBuacb BO3MOXHOCTb YepPHOBOro npoeumpoBaHus. Onuns YepHoeoe
npoeyupoeaHue nosiensaeTcsa Ha lNaHenn napameTpoBs, eCnv B BUAE OTKITHOYEHO
oTobpaXkeHne NMMHUIN HEBUOUMOTO KOHTYpa. Mpn BKNOYEHHbIX NMMHUAX HEBUANMOIO
KOHTYpa 4YepHOBOE NpoeLnpoBaHNE HEBO3MOXHO.

YepHoBOe npoeumpoBaHme NponsBoanTcs GoicTpee 06bIMHOMO, HO C MOHWXEHHON
TOYHOCTbIO, B pe3yrnbTaTe Yero Ha NpoeKkuun MoryT OTCYyTCTBOBaTb MefKMe no
CpaBHEHMIO C rabapnToM MOLENN ANEMEHTbI.

B [epeBe 4yepTexa BUAbl C YEPHOBOW NPOEKLMEN MMEIOT CrieunaribHyo NUKTorpaMmmy,
OTNIMYHYIO OT NUKTOrpammbl 06bI4HOrO BUAa. Ytobbl NONy4YnTh B BUAE HE YEPHOBYIO, a
TOYHYIO MPOEKUMIO, HYXKHO OTpeaaKkTMpoBaTh NapamMeTpbl 9TOro Buaa, OTKIHYUB ONLnIO
YepHoeoe npoeyupoeaHue. OHa JOCTYNHA Takke B KOHTEKCTHOM MEHIO B1Aa,
BblaeneHHoro B [lepeBe NoCcTpoeHus. NMocne oTKNIYEHNsT YEPHOBOIO NPOELIMPOBaHMS
YyepTex HeobxoaMMO NepecTpounTb.

[nsa ynpaenenns ymon4yarternbHbiM cnocobom npoeumpoBaHus onums YepHoeoe
npoeyuposaHue nobasneHa Ha Bknagky JIuHuu gnanora, Bbl3blIBAEMOro KOMaHAom
Hacmpoiika — lNMapamempsbl... — Tekywuii yepmex — lMapamempbi

dokymeHma — Bud (ons HOBbIX fOoKyMeHTOB — Hacmpolika — lMapamempebl... —
Hoeble dokymeHmbl — paghuyeckuli 0okymeHm — [lapamempbl OOKyMeHma —
Bud). o ymonyaHuio onuus BKNtoYeHa.

— B gunanore HacTponku ynpoLLeHHOM OTPUCOBKU rpadonyecknx JOKYMEHTOB
(BbI3bIBaeMom koMaHgon Hacmpotika — lNapamempbi — Cucmema —
I'pagpuveckuli pedakmop — Ynpouw,eHHasi ompucoeka) nosiBunacb onums
Ckpblieamb 06bekmbI MeHee 2 nukceso8. 10 yMOnYaHuo OHa BKITIOYEHA U MESKME
00beKkTbl AOKYMEHTOB He oTobpaatoTcs. [Mpn HeOBX0OUMOCTN ee MOXKHO OTKITHUYUTD.
Hanpumep, ecnu B yepTexe ecTb U3obpakeHne 0THOCUTENBHO KPYMHOro afemMeHTa
mogenu, o6pazoBaHHOE MHOXECTBOM MESKNX rpadonyeckmx o6 beKkToB, TO Mpu
onpegeneHHoOM MaclwTtabe yMeHbLUEHNS OHO NepecTaeT NokasbiBaTbCHA Ha SKpPaHe.
OTOro He NPoOM3ONAET, ECNN OTKITHYNTL CKPbITUE OOBEKTOB MEHee 2 NUKCENOoB.

- [lepepaboTaHo ynpaBneHne CBOMCTBaMM YepTexa, cogepKallero accoumaTnBHble
BMAbl MOAenu. B kayecTBe NCTOYHMKA CBOMCTB 4118 3TOr0 YepTexa MOXHO
ncnonb3oBaTb MoAernb. BknounTe ncnonb3oBaHne mogenu n Boibpate Mogernb (ecnv B
YyepTex crnpoeLmpoBaHo bonee 0gHOW MOAENN) MOXHO NPW peaakTMpoBaHUM OCHOBHOM
Hagnucu n npu paboTte co cBoNCTBaMU YepTexa. Kpome Toro, BKMOYMTb
NCNonb3oBaHWe MOAENV B KAaYeCTBE MCTOYHMKA CBONCTB YepTexa MOXHO npu
CO3[aHuUn B HEM NepBOro accoLMaTUBHOIO BUAa 3TOW MOAENw.

Ecnn mogenb aBnsieTca MCTOMHUKOM CBOMCTB YepTexa, TO 3Ha4YeHUs1 onpeaeneHHblX
CBOWCTB (0003Ha4eHNe, HAaMMeHoBaHe, Mmacca, hamunms paspabdoTasLlero un
HEKOTOPbIX APYr1X) NepeaatoTcs B YEPTEX M3 MOAENM U aBTOMaTU4eCKM OOHOBMSIOTCS.
Mpun HeobxogumocTn Ans Nboro CBOMCTBA 3Ty CBA3b MOXHO OTMEHUTb U 3a4aTb
NPON3BOSIbHOE 3HAYEHME.

Mepepava cBOMCTB B 0OOpaTHOM HanpasfeHun, T.e. N3 YepTexa B Mogesb (Obino
OOCTYNHO Anga 0603Ha4YeHUA N HAMMEHOBAaHMWSA NU3AENNst), UCKINoYEHa.
Takke NCKMOYEH NPEXHUA MEXAHNU3M CUMHXPOHM3aLUN OCHOBHOW HaAMNMMcK Yeptexa ¢
MOZAESbIO N BCE CBSI3aHHbIE C HAM 3SIEMEHThI YpaBneHus, KOTopble HaXoAUUCL B
Auanorax HaCcTPOWMKN HOBbIX U TEKYLLEro AOKYMEHTOB, Ha NaHenn napameTpoB npu
penakTMpoBaHUM OCHOBHOW HaANUCK YepTexa.

— B awnanore BblgeneHnsa no ceomcTsam npu 3agaHnn 3HayeHU TEKCTOBLIX CBOUCTB
MOXHO MCMNOMb30BaTb 3HAKN «PaBHO» (=) N «HE paBHO» (<>).

Mapamempu3sayus

— T[losiBUnacb BO3MOXHOCTb napamMmeTpu3aunn npaMoyroribHMKoOB U MHOroyroJfibHMKOB: Ha
MX BEPLUNHBbI N LEeHTPanbHYK TOYKY MOXHO HaKnagbiBaTb OrpaHN4YeHna ana To4ek
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(cbukcaumsa, coBnageHune ¢ Apyron TOYKOW U T.M.), @ Ha CTOPOHbI — AN OTPE3KOB
(ropu3oHTanbHOCTL/BEPTMKANBHOCTb, NapannenbHOCTb ApyroMmy obbekTy 1 T.n.). B
napamMeTpMyYecKoM PeXnme orpaHNYeHnst HaknaablBalTCs aBTOMaTMYECKU: Hanpumep,
npwu NOCTPOEHUN NPAMOYrOfibHMKa, CTOPOHbLI KOTOPOro NapasnsiesibHbl 0CSM CUCTEMBI
KOOpAMHAT, Ha OA4HY M3 CTOPOH, NapannenbHbix ocn abcunce, HaknaabiBaeTcs
orpaHn4yeHne ropu3oHTanbHOCTb.

Kpome Toro, k BepLinMHam 1 CTOpoHaM NpsiMOYrofIbHUKOB U MHOTOYTOSIbHUKOB Tenepb
NPOCTaBNAKTCA accoLMaTUBHbIE pa3mepbl.

B napameTpnyeckoM pexnmMe Kk ocsiM 0603Ha4YeHNs LLEHTPA, a TakkKe K OCAM U
OKPY>KHOCTSIM, COCTaB/SIIOLLMM CETKM OCEW, MOTyT OblTb MPOCTaBMNEHbl acCoLMaTUBHbIE
yrroBble U paguanbHble/anameTparbHble pa3Mmepbl. T pa3Mepbl CBA3bIBAOTCS C
o6bekTaMu, K KOTOpPbIM NPOCTAaBIEHbI, Grnarogaps Yemy Ux 3HauyeHus Bceraa
COOTBETCTBYHOT pakTndyeckum. OgHako, NPUCBOUTL TaKUM pasmepam nepeMeHHbIe Unm
ynpaensaTb Yepe3 HUX 06bekTaMm HEBO3MOXHO.

Paboma co cneuyugukayueu
M3MeHeHbl BHYTPEHHME MexaHM3Mbl paboTkl Moaynst cneundukaumm:

O6bekTbl cneundukauumn B cOopkax 1 YepTexxax Tenepb CO34atTCA aBTOMaTUYECKN Ha
OCHOBE UMEKLMXCS B AOKYMEHTE 3HAYEeHUI CBONCTB COCTaBHbIX YacTen nsgenus.
Ycnosue aBToMaTU4eCKoro hopMmpoBaHnst o6bekTa cneundmkaunm — akTmeusauns
onuun Brnroyumse 8 crneyugukayuro Npy HACTPONKE CBONCTB COCTABHOWN YacCTMu.

CocTaBHble YacTh MOryT ObITb NPEACTaBNEHbI:
- B cOOpke — KOMMNOHEHTaMM NEPBOro YPOBHSA U Tenamu,
— B YepTexe — MakpoarieMeHTaMu, BCTaBkaMu hparMeHTOB 1 BUAOB.

Ecnu coctaBHasa yacTb He NpeacTaBneHa HU OOHUM U3 NepeYdncrieHHbIX OGbEKTOB, ee
CBOWCTBA 3a4atoTcsl NyTEM CO3[aHNs B AOKyMEHTe obbekTa cneumdukaumm.

MpocMoTp BCEX MMEILLUMNXCHA B JOKYMEHTE 06bEKTOB cneLmdurKaumm npon3soanTcs B
NoAYMHEHHOM pexume paboTbl ¢ o6bekTamn cneundukaumm. B Hem Takke MOXHO
yKasaTtb, JOSDKHbI NN CBEAEHUSA O TOM MUITM MHOW COCTaBHOW YacTu oTobpaxaTtbcs B
cneumduKkaunm TekyLLero CTuns.

Mpn nogknoYeHnn JOKYMEHTa K cneumndmKaumm cCooTBETCTBYIOLLErO CTUISA B Hee
nepefarTcs AaHHbIe O COCTaBHbIX YACTSX M NMPU3HAK NX OTOBPaxeHns B
cneuudukauuun. Ha ocHoBe 3TUX cBeAEeHWU B cneuundukauumn opMmnpyoTcs 06bEKTbI 1
nokasblBaloTcs B Tabnuue. B cnyyae Heob6xoanMmMocTu nonb3oBaTterb MOXET co3AaThb B
cneundukaunm Hoeble 06BEKTLI, HO pefakTupoBaHue 06beKkToB, CHOPMUPOBAHHBIX Ha
OCHOBE [aHHbIX N3 NOAKMNIOYEHHOro A0OKYMEHTa, HEBO3MOXHO.

Takum obpasom, ans nony4vyeHns cneundmnkaumi pasHbix CTunen donblle He
TpebyeTca co3gaBaTtb B AOKYMEHTaX 00BbEKTbI cneundmkaumm ansa Kaxgoro ctuna —
[0CTaToYHO 3a4aTb 3HAYEeHUA CBONCTB COCTaBHbIX YacTen.

lNpumeuaHue. B cbopkax, geTtansax n doparmMeHTax OCTYMNHA KOMaH4a co3gaHns
BHeLLHero oobekTa cneuudukauun. [JaHHble, BBOANMbIE NPU €0 CO3a0aHUM,
aBTOMaTMYECKN CTAHOBATCS 3HAYEHUSIMU COOTBETCTBYHOLLMX CBOUCTB n3genus. 9tm
OaHHble ByayT oTobpakeHsbl B cneundgukaumm nsgenus, B KOTopoe AaHHoe nsgenve
BOMET B KAYECTBE COCTaABHOM YacTu. BHelHMIN 00beKT cneumdurkauumn B JOKYMEHTE
MOXET ObITb TONbKO OAWH. MNMogYMHEHHOrO pexnma paboTbl C 06bEKTaMK
cneundurkaunn B getansax n parmeHTax Her.

B nogkntoyeHHble K cneundmkaLmm JOKYMEHTbI NepesarnTcs Tenepb TONbKO HOMepa
No3nLUUN 1 HavanbHble HoMepa 30H. Ob6o3Ha4YeHne, HaMMEHOBaHNE U3AENUS U ero
COCTaBHbIX YacTen 1 npovasa nHdopmaums 13 cneumdunkaunm B NOAKNIOYEHHLIE
OOKyMeHThI OorblLUe He nepedaeTcs.

Bnarogaps aTomy 1 onMcaHHbIM Bbille N3MEHEHUSIM BCE CBSI3aHHbIE CO
cneuundukaumen onepauumn yckopmnmcb. Takke NnoBbicMnack HageXHOCTb paboThl,
UCKITIOYEeHa BEPOATHOCTb PEKYPCUBHOIO N3MEHEHNSA AaHHbIX B cneuudukauumn n
NOOKITHOYEHHbIX JOKYMEHTaX.
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M3-3a oTMeHbI Nnepefayn gaHHbIX U3 cneumdmkaumm B NogKNHOYEHHbIE JOKYMEHTHI
UCKITIOYEHbI CBA3AHHbIE C 3TOW Nepefadyen anemMeHTbl ynpaBneHus, HaxoamBLINECS B
Amanorax HacTPOWKM CTUNA crneundukaumm n Tekywen cneumdukauum, Ha lNMaHenu
napamMmeTpoB, B Anarnore HacTpOMKN CUCTEMBbI.

Kpome aToro, ns guanora Ljeem mekcmoebix 371eMeHmMoe8 UCKIoYeHa HacTpolika
ANs NO3NLWOHHBIX JIMHUN-BLIHOCOK, CBAA3aHHbIX C 06bekTaMu crnieundukaumm. MNMosnums
Ha NoJike NIMHUKN-BLIHOCKM, KOTOpasa NpocTaBrieHa K 00bekTy, Bceraa otobpaxaeTcs
CVHMM LBETOM, MOCKOJSIbKY SIBIISIETCSA CCbIIKOM Ha 3Ha4YeHue cBoncTBa [1o3uyusi 3Toro
obbekTa.

Umnopm u akcnopm
YcoBepLueHcTBOBaH MMnopT AokyMeHToB doopmaTta DXF/DWG un akcnopT B 3T0T dhopmar:

[HobaesneHna nogaepxka DXF/DWG Bepcum 2018.

MapameTpbl aKCnopTa, paHee OOCTYNHble B dhanne dwgdxfExpAdvanced.ini, Tenepb
MoryT 6bITb 3a4aHbl B Ananore HacTpovku 3anucu. [nga atoro cnyxat onuum lMpu
3Kcrnopme ycmaHaesiueamb 8ceM o6bekmam cmusib JJuHUU “BylLayer”,
Akcnopmupoeamsb 3anueky ¢hoHa dokymeHma ob6ekmom WIPEOUT,
3anucbieamb u3zobpaxeHue 0OKymMmeHma 055 npednpocmompa v
Akcnopmupoeamb ecmaeku ghpacmeHmoe 8 BlockReference Ha Bknagke
HononHumenbHO ananora HacTPOWKN.

Mpn HacTporike uMNopTa LUTPUXOBKN MOXKHO BKIIOYUTL ONTUMMU3ALNIO €€ KOHTYpa.
PekomeHayeTcst ucnonb3oBaTh 3TOT BapyaHT, eCriv pe3ynbTaT MMNopTa LUTPUXOBKU
HeygoBneTBoputeneH. Npu onTumMm3auumn NPoM3BOANTCS aHaNM3 KpUBbIX,
OrpaHMYNBaOLLNX LUTPUXOBKY, 1 NOMNbITKA CO34aTb HA X OCHOBE KOPPEKTHYHO rpaHnLly
LUTPUXOBKK, T.€. 6€3 pa3pbiBOB M HANOXEHWNIA KOHTYPOB.

N3MeHeHuUe KoMniekma nocmaekxku

B koMnnekT noctaBku BKOYEHO npunoxeHne KompasFlow, npegHasHayeHHoe Ansi
moaenupoaHus B KOMITAC-3D npoueccoB TeYeHNs XnaKkocTen u rasos.

[ns paboTbl ¢ NpunoxeHnem TpebyeTcs oTAENbHO onnaynBaemMast nMueH3ns.

Omnuyusi eepcuu 17.1 om eepcuu 17

O6uwee

MosiBuUnuCh cnegytoLime BO3MOXHOCTM HacTponkn nHtepgenca KOMIMAC-3D:

- Hactponka naHenen B IHcTpyMmeHTanbHon obnactu. [Ing aToro CAY>XMT KOHTEKCTHOE

MeHto naHenu. OHO CooepPXUT CrieayloLne KomaHabl:

- Yeenuyums/YMeHbW UMb naHesib Ha 0OUH cmoJsibeuy —
yBennymMBaeT/yMeHbLUaeT Ha eguMHMLY KONMYECTBO KOMOHOK Ans oTobpaxeHus
koMaHza Ha naHenwu. MNpu gobaBneHnn KOMOHKW LWMPUHA NaHenu yBenuymBaeTcs, B
pes3ynbTaTe Yero CTaHOBMTCS BUAHO OOnbLUe KOMaHA, a Npu yaaneHum —
HaobopoT.

- lMoka3zamp Ha NaHenu ece KOMaHObl — [00aBNAET TAKOe KONMMYECTBO KOMOHOK,
Mpy KOTOPOM BCE KHOMKU NaHeNIn CTaHOBATCS BUOHDI.

- Jo6asumb KOMaHObI... — BbI3bIBAET AManor, B KOTOPOM MOXHO BblOpaTb
KOMaHabl Ana gobasneHns Ha naHenb. OOHy U Ty Ke KOMaHA4y MOXHO BKIIOYUTb B
COCTaB HECKOMNbKUX NaHenen.

- YO0anumb KkoMaHAy — 1cKntoYaeT KoMaHay M3 naHenn. Ecnu KoHTeKCTHoe MeHKo
BbI3BaHO Ha 3arofioBke UnNn Ha cBOO6OAHOM MecTe naHenu, To AaHHasa KomaHaa B
HeM OTCyTCTBYeT.

- CoxpaHeHune paboyero NpoCTpPaHCTBa, T.€. CnegyLwmx napameTpoB:
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- Tema,

LBET NOACBETKN,

LBET 3HAYKOB,

— Habop KoMaHA4 Ha naHensx,
— pacnonoxeHue naHesnen.

Komanapl coxpaHeHusi, Bbibopa 1 yaaneHnst paboumx NnpoCcTpaHCTB HAaXOAsaTCs B
MEHI0, Bbl3biIBaEMOM KHomnkon Hacmpolika B 3aronoBke okHa KOMIMAC-3D.

[ocTtyneH BbIGOp cneunanusauumn gns yepTexen n getanen. Cneunanusauus
[OKyMEHTa yKa3blBaeT Ha TUM ero COAEPXXMMOro, B 3aBMCUMOCTM OT KOTOPOTO B
OOKYMEHTE AOCTYNEH TOT U MHON HAabop MHCTPYMEHTOB. [pyrumun cnosamu,
crneynanusaumm OTnMYatTCs COCTaBOM KOMaHA B MEHIO U B VIHCTpyMeHTanbHom
obnactu. Cneunanusaumio BbIGUpaeT Nonb3oBaTenb NPU CO34aHNN JOKYMEHTA.

Hanpumep, ecnn HoBasi AeTanb co3aaHa co crneuvanusaunen Jlucmoesasi demarb, TO
B HEM NPUCYTCTBYIOT KOMaHAbl IMCTOBOr0 MOAENMPOBAHWSA U OTCYTCTBYHOT KOMaHAb!
TBEpLOTENBbHOro MogenumpoBaHnd. COOTBETCTBEHHO, B «0BbIYHOM» AeTanu (Co
cneunanusauunen fJemarsb) Haob0POT, €CTb KOMaHAblI TBEPLOTENBHOMO
MOAENNPOBaHUS U HET KOMaHA NUCTOBOIO MOAENNPOBAHMUSI.

Bo Bpemsi paboTbl C AOKYMEHTOM €ro crneunanm3aumio MOXHO MEHATb C MOMOLLIbHO
KOMaHA 13 MeHo Paln — Cneyuanu3ayusi. 310 He BAUSIET Ha 0ObEeKTbl JOKYMEHTA,
CO3[aHHble OTCYTCTBYHOLUMM B TEKYLLEN cneumnanmsaumm komaHgamu. Mpu
HEeo6X0ANMOCTM 3TN OO BEKTLI MOXHO peaakTUpoBaTh 0ObIYHBIM 0O6pa3om 6e3 CMEHDI
cneunanusaumn.

[opa6boTaH KoHdwurypatop:

- Ona mogyna KOMIMAC-3D nosisunack onuus lMosyyams JIUYeH3Ur
aemomamud4ecku. [lybnupyet onumio Aemomamu4ecku nosy4ams JIUYEH3UI
Ha pabomy ¢ KOMITAC-3D B HacTpoe4YHOM Anarnore u OQHOMMEHHYIO KOMaHay B
MeHto Hacmpoltika KoHdurypaTopa.

- [Ins npunoXxeHun nosisunack onums Aemomamuyecku nooKrYams fnpu 3arnycke
cucmembi. KomaHga Omkmoyamb KOMITAC-npuno)eHusi npu ebixode u3
cucmemsbl B MeHi0 Hacmpoltika KoHdurypaTtopa (1 onuma Omksirodams
6ubniuomeku npu 8bixode U3 cucmemMbl B HACTPOEYHOM AMarnore) UCKIYeHa.
CocTosiHMe NPUNOXEHNS HA MOMEHT OKOHYaHUS ceaHca paboTbl (MOLKITHYEHO UMK
OTKITHOYEHO) BonbLue He coxpaHdaeTca: npu crieayowem 3anycke KOMIMAC-3D
NOAKIYATCA Te NPUIOXKEHUS, 118 KOTOPbIX BKITHOYEHO aBTOMaTMYeCcKoe
noakntoyeHne. PyyHoe ynpaBneHnem noakntoyeHnemM no-npexxHemMy AOCTYMHO.
PekomeHayeTcst OTKNtoYaTb aBTOMATUYECKOE MOAKITHYEHME TEX NPUIOXKEHUI, ANs
KOTOPbIX KONIMYECTBO CETEBbIX JIMLEH3MI MEHbLLE, YEM KONMYECTBO paboymx MecT.

- [ob6aBneHbl KOMaHAbl 3aMeHbl UMEOLENCa KOHUrypauum:

- CMeHuUmMb KOH@u2ypayur... — 3aMeHsIeT TEKYLLYHO KOH(UIypauuo ykasaHHOM
nonb3oBatenem. [locrne BbI30Ba KOMaHAbl NOABNSETCS AManor, B KOTOPOM

TpebyeTcsa ykasaTtb pann * kit.config, n3 kotoporo 6yayT U3BreYeHbl JaHHbIE
KOMMnekTa.

- BoccmaHoeumb yMosiYyamesibHYyH KOHghu2ypauyuro... — 3aMeHSIET TEKYLLYYHO
KOHpUrypaumio ymonyatensHOMN.

[obaBneHo HOBOE CMCTEMHOE CBOMCTBO Paccekamb Ha pa3pe3ax, OHO MOXET UMETb
3HadeHne «[a» unm «Het». CBOMCTBO NpeaHa3Ha4YeHo Ans NCNOSIb30BaHUS B
MOAENSX; OT HEero 3aBMCUT, byaeT AaHHAA MOAENb NOoKa3biBaTbCA pacCevYeHHON Ha
paspese/cedeHnn B acCoUMaTMBHOM YepTexe Ui HeT. Taknum o0pasoM MOXHO
3apaHee, T.e. 1O CO3[aHUNs B YepTexe paspesa/ceveHust, onpeaeniTb Hepaccekaemble
petanu. lNocne co3gaHnsa Buga ynpaeneHne paccedeHnem getanemn no-npexHemy
Nnpon3BOANTCA C MOMOLLbIO KOMaHAbl He pa3pe3amb 13 KOHTEKCTHOroO MeHio B [lepese,
TaK Kak U3BMeHeHne 3Ha4YeHMsi CBOMCTBA B YEpPTEX He nepedaeTcs.
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MosiBUNack BO3MOXHOCTb BKMOYEHUs1 B Bubnunoteky anemeHTos (*.kle) txt-channos. B
AanbHenLWweM CoaepXnmMoe aTux annos AOCTYNHO ANS BCTaBKU 13 Gubnmnoteku B
KayeCcTBe TUMNOBbIX TEKCTOB.

[BonHOWM Wen4oK Ha UMeHN JokyMeHTa B [lepeBe NOCTPOeHUs 3anyckaeT kKoMaHay
peaakTMpoBaHWUsi CBOWCTB ANA AOKYMEHTa AAaHHOMO TUMna: Mogesb, YepTex 1 T. 4.
[MaHenb napaMeTpoB aBTOMaTMYECKUN BKINOYAETCH (€cnu Obina OTKITYeHa) nnm
aKkTuBM3unpyeTcs (ecnu 6bina 3akpbiTa Apyrov naHenbto, Hanpumep, epesom
nocTpoeHus) Npu 3anycke nNoboro npouecca, ynpaBneHne KOTopbIM OCYLLECTBRSETCS C
nomMoLLbto NaHenn napameTpos.

Mpun paboTe ¢ rpadnyeckumMm JOKyMEeHTaMn U TpeXMepPHbIMU MOAensaMn ctana
AOCTYyrMHa KOHTEKCTHas NaHenb.

TpexmepHoe modesniuposaHue

MosiBUNack BO3MOXHOCTb CMEHbI CxeMbl ocBelleHns. OnTUManbHbI BapuaHTt
OCBeELLEeHUS ANsa KOHKpPEeTHOW MoZenu onpegensercsa ee hopmon. Hanpumep, ecnu
obwas opma mogenm — kopob, To AN ynyyweHnsa BUAMMOCTM BHYTPEHHMX
SMNeMeHTOB KOHCTPYKLMKN pekoMeHayeTcs cxema OceewjeHue mpeMsi ucCmoyYyHuUKamu.
KomaHgbl BbIOOpa cxembl OCBELLEHNS HaXOAATCA B MeHi0 Bud — Cxema oceeuweHusl.
BBegeHa HacTporka OTPUCOBKM YCIIOBHOIO M300paxeHus pesbbbl. [onb3oBaTtens
MOXET BKNIOUNTB/OTKIHOUYNTL OTPUCOBKY OYEPKOB LUNMHAPA, n3obpaxatoLlero pesnoy,
1 BbIGpaTb CTUMNb NUHUW: CNIIOLLHAA UNKU NYHKTUPHadA. HacTpoika npousBoguTcs B
ananore Hacmpolka — lNapamempsl... — Cucmema — Pedakmop modenel —
YcnoeHoe u3obpaxeHue pe3bbbi. 1306paxeHne pe3bObl B BUAE ABYX MYHKTUPHbIX
okpyxHocTen cootBeTcTByeT [OCT 2.056—2014.

Ecnu geTtanb co3gaHa co cneuumanusaunein Jlucmoeast demansb (a Takke ecnm
cneunanusaums Jemans naveHeHa Ha Jlucmoeasi demarb), TO B HE aBTOMATUYECKN
dopmupyeTcsa Habop NepeMeHHbIX NMMCTOBOro Tena. 3HayeHns NepeMeHHbIX
COOTBETCTBYIOT HACTPOWNKe Aris HOBbIX AeTanen. bnarogaps atomy nepeMeHHble
NINCTOBOrO TeNna MOXHO M3MEHUTb 40 ero NOCTPOEHUd B AeTanu.

Ecnu B pexxmme oTobpakeHns pasMepoB BblaeneHa onepaumsi, 6asupytollasics Ha
3CKM3e, TO MOKA3bIBAKTCSA HE TONMbLKO pasMepbl onepawumm, HO U pasmepbl 3TOro 3CkK3a
(Npw ycnoBum, 4YTO OHM B HEM CO3daHbl). Hanpumep, Ans onepaumm BblaaBnvMBaHus
OyayT nokasaHbl pa3Mepbl 3CKu3a-cedeHus, Ans pebpa KeCcTKoCTU — pasmepbl 3CKK3a,
onpeaensioLLero BHELHUIA KOHTYp pebpa.

paghuyeckue OOKymMeHmMbI

MosiBunacbk BO3MOXHOCTb CO34aHUsA Gonee 0QHOro OTBETBIIEHUS Y LLEPOXOBATOCTMH,
pa3smeLlaeMon Ha noskKe NMHUN-BLIHOCKN. Ecnun Touka Havyana oTBeTBNEHMUS
OKa3blBaeTCs 3a npegenamm o0bekTa, ykasaHHOro Asisi NPOCTaHOBKN 0603HAYeHuUs1, TO
3TOT OOBbEKT NPOATIEBAETCHA TOHKOW NTMHUEN.

Ecnn ob6bekTtom Ans npocTaHoBKM 6asbl SIBMSETCS BbIHOCHAS NIMHUSA pa3mMepa, TOo
0003HayeHne MOXeT ObiTb 3ahMKCMPOBAHO B NOSIOXEHUMW, MPU KOTOPOM Havarno
OTBETBMNEHNA coBNajaeT C KOHLOM pasMepHon NuHUKW. brnarogaps aTomy B criyvyae
HAKMOHHbIX BbIHOCHBIX NHWIA Bonblue He TpebyeTca AononHMTENbHAA pa3MmeTka Ans
COBMELLIEHNS YKa3aHHbIX TOYEK.

YcoBepLueHCTBOBaHa NPOCTaHOBKA YrioBOro pasMmepa: ecriv BTOpon CTOPOHOMN
obpa3mepnBaeMoro yrna siBfsieTca BepTukanbHasa unm ropu3oHTanbHasa npsmas, 1o ee
Hanuune B BuAe obbekTa yxxe He obsi3aTenbHo. Mocne ykazaHna nepBov CTOPOHbI yrna
HY>XHO HaXkaTb KHOMKy Bbi6pamb ecrioMo2amesibHYH npsimyro Ha MaHenn
napameTpoB. 3aTeM crieayeT ykasaTb HYy>XHbI (DaHTOM — rOPU30OHTanNbHOM UNn
BepTUKanbHOM NPAMOK, NPOXoasLLen Yepes Hadano UM KoHew, NnepBon CTOPOHBbI yra.
BblHOCHas nuHMs pa3mepa, COOTBETCTBYIOLLAS «OTCYTCTBYHOLLEN» CTOPOHE yrna, byaet
Ha4YMHaTLCS B €ro BEPLUMHE.
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TeKkcTbl C Ha3BaHMUSIMU NPUBAIOK, 0To6pa>|<a+ou_|,mec;| OKOJIO KypcCopa npu BbINMOJIHEHNN
NMPUBA3O0K, 3aMEHEHbl 3Ha4YKaMu.

MacwTtab cosgaBaeMoro Buaa MOXET aBTOMaTUYeCKn J00aBNATLCA B €ro Haamnuch,
€cnu 3ToT MaclTab oTnM4aeTcs OT ykasaHHOro B OCHOBHOW Haanucy. [JaHHas
BO3MOXHOCTb BKMoYaeTcs onunen Brmrovyamsb 8 Hadnuck euda macwmae,
OTNWYHBIN OT YKa3aHHOro B OCHOBHOW HaaMnucy B Aunanore HacTpoviku Buaa (4ns HoBoOro

yepTexa Bbl3blBaeTcs komaHaon Hacmpoltika — lMapamempesbl... — Hoeble
dokymeHmsbl — [paghuyeckuli dokymeHm — [Napamempbl dokKymeHma — Bud, a
ans Tekywero — Hactpounka — MNMapameTpsbl... — Tekywun yeptex — lNMapameTpbl

AOoKymMmeHTa — Bup).

OG6paTtnTe BHMMaHME Ha TO, YTO CpaBHEHME MacCLUTaboB NMPOM3BOAUTCS TOSMBKO Npwu
co3gaHumn B1aoB. MiameHeHne macitaba umetowerocs Buaa unm ykasaHvme gpyroro
macwTaba B OCHOBHOW HaAMMCK YepTexa He BNUSIET Ha COCTaB Hagnucen B1aoB.

B komaHge AemonuHusi Tenepb MOXHO BblbpaTh, YTO ByAeT ykasaHo AN NOCTPOEHUS:
006BEKTBI MW TOYKK. [Ns 3TOro CnyXxut kHonka Boi6op 6a308020 o6 bLekma Ha
MaHenn napameTpoB. 1o yMoN4aHuo OHa He HaxaTa, T.e. BKIMOYEHO yKa3aHne TOYeK.
KomaHga Pa3mvep ebicombi nepeuMeHoBaHa B OmmMemeka ypOeHsi.

B komaHgax, koTopble Ucnonb3yoT 6oee ogHOro oNnopHOro o6bLekTa (Hanpumep,
OKpy)XXHOCMb, KacamesibHasi K mpeM KpuebIM), NosiBUNacb BO3MOXHOCTb OTMEHATb
BblOOp 06 beKTa NOBTOPHBLIM €ro yKkasaHnem. OTO NO3BONSET OTMEHUTb BbIOOp 06beKTa
B rpachmnyeckon obnactu, T.e. 6e3 obpaweHus k lNaHenn napametpoB. ObpaTute
BHMMaHWE Ha TO, YTO Takon cnocob OTMEHbI 4OCTYNEH TOMbKO 4O OKOHYaHMsA npouecca
Bblb6opa. Ecnv BbIGOp yXe 3aBepLueH (T.e. BO BpeMsi 3afaHusi NnapaMeTpoB 00beKToB),
AN OTMeHb! yKa3zaHusa ob6bekTa HYy)KHO yaanuTb ero HasBaHue U3 COOTBETCTBYHOLLENO
nons NaHenu napameTpos.

lNapamempu3sayus

KomaHnabl BbipogHsImb mo4YKku no eepmukasnu, BbipoeHsimb moyku rno
2opu3zoHmarnu, BepmukanbHocmb v Fopu3zoHmManbHocmb 06beANHEHbI B KOMaHOY
BbipasHugsaHue. KomaHaa MeeT fBa pexuma:

- AemomamuyecKuli — 13 ABYX BO3MOXHbIX HarnpasneHnn BbIpaBHUBaHUSA (Mo
rOpM3oHTanu Unu rno BepTukKanun) BolbupaeTcs TOT, K KOTOPOMY Brnvxe TekyLuee
nonoxeHue ob6bekToB. Taknm obpa3omM, B 3TOM pexume OTPEe3O0K C YrfIoM HakrnoHa
15° cTaHeT ropusoHTasnbHbIM, a C Yriiom 75° — BepTUKarnbHbIM.

- BbipasHueaHue rno npsiMbIM — HarnpasfeHVs: BbipaBHMBaHUSA OTOOpaxatoTca Ha
3KpaHe B B1uae (paHTOMOB ropu3oHTanbHOW 1 BepTUKarbHOM npsamblxX. Beilbpas ogHy
13 HUX, NOMb30BaTeNb SBHO 3a4aeT HanpasneHue BbipaBHUBAHUS.

[aHHasa nopaboTka ynpoLlaeT HanoxeHne NepedncrieHHbIX OrpaHUYeHnin B aCknM3e, Tak
Kak, B OTIiM4Me OT YepTexa un pparmeHTa, nsobpakeHme B 9CKM3e 4acTo OKasbiBaeTCs
NOBEPHYTO OTHOCUTESbHO CTOPOH 3KpaHa, YTo 3aTpyAHAeT onpeneneHue
rOPU30HTaNbHOIO N BEPTMKAIIbHOIO HanpaBieHWNA.

Komangbl PaeeHcmeo paduycoe n PaeeHcmeo OnuH 06beanHeHbl B KOMaHAy
PaseHcmeo.

[obaBneHa komaHaa KoHueHmMpu4yHocmb, HaknagsiBawlwasi Ha 06BLEKThI
OAHOMMEHHOEe orpaHnyeHme. Komanaa paboTaeT ¢ OKpY>KHOCTAMU, annuncamu, a
TaKke ayraMmm OKpY>XHOCTEN 1 SNIIMMNCOB.

Paboma co ceolicmeamu u om4yemamu

PduUnbTPLI, CO3a0aHHbIE B OTYETE, aBTOMAaTUYECKN COXPaHSAOTCSA B 9TOM OTYEeTE OO0
OKOH4YaHus paboThbl ¢ HUM. B accounaTMBHOM OTYeTE, BCTABNEHHOM B rpachmnyeckumi
OOKYMEHT, COXpPaHEHHble (pnnbTpbl MOXHO MPOCMOTPETL, OTPEAAKTUPOBATL UK
OTKITHOUNTb, OTKPbIB OTYET B OKHE MOArOTOBKN OAHHbIX.

Ecnn npn paboTte ¢ 0T4ETOM B OKHE MOArOTOBKM OAHHbIX BKMNOYEH OUbTp, TO B
npaBoM BEpXHEM YTy rpadmyeckon obnactn otobparkaeTcst 3Ha4Y0K pexunma
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dunbTpauuu. LLlenykom Ha 3HayYKe MOXHO BbIUTU N3 pEXUMA, T.€. OTKIHYUNTD
dunbTpaumio.

MosiBunachk BO3MOXHOCTb MOMyYeHNS B OTYETE KOMOHKM CO CCbINIKOM Ha CBOMCTBO
OOKYMEHTa, N0 KOTOPOMY COCTaBnsieTcsa otyeT. Hanprumep, B oTyeT no cbopke MOXHO
BKITOUYNTb 0603HaYeHe 1 HaMMeHOBaHWe 3Ton COOPKM UK AaHHbIe O ee macce. [Ans
CO34aHuNA TaKOM KONTOHKU HYXXHO OTpedakTMpoBaTb CTUNb oTyeTa: AobasuTb cTonbew u
B CMUCKe CBOWCTB ANSA Hero BbibpaTb CTPOKY «Cchbifika Ha CBOMCTBA AOKYMEHTay.

lMpn n3ameHeHMM cocTtaBa oTyeTa (HanpuMmep, BKIIOYEHUN B OTHET HOBbLIX CBONCTB U
00beKkToB) hUnbTPbl HE COpackiBalOTCS, @ NPUMEHSIIOTCA K HOBOMY COCTaBy OT4yeTa.

HacTpoiika 3aronoBka («Larnkuy) Tabnuubl Tenepb CoOXpaHAeTCcs B CTUNE OTYeTa.

Paboma co cneuugukayueli

MosiBUNack BO3MOXHOCTb OTKMOYEHUSI Nepeaayn AaHHbIX B cneuudukaumio, kotopas
BbIMOSTHSIETCA MPU COXPAHEHUWN NOOKITIOHYEHHOrO K 3TOW cneumdukauumn gokymenTta. [ns
aToro cnyxut onuus lNMpu coxpaHeHuu 0oKymMeHma nepedaseamb OaHHbIE 8
cneyudgpukayuro B ananore Hacmpoika — lNMapamempbl — Cucmema — Pedakmop
cneyugukayuli — lMapamempbi 06Ho8neHuUsi 0KymeHmoa. OTKNYeHne
nepegayn gaHHbIX MOXET NoTpeboBaTbCS, eCrnn OHa 3aHMMaeT MHOTO BPEMEHM
(06bI4HO NPU COXpaHEHUN HACbLILLLEHHOW COOPKKN, ECrM OHa 1 ee acCoLMaTUBHbIN
YyepTexX NOAKMIOYEHbI K cneuudukauun).

YnpaBneHue JOKyMeHTaMn, NOAKIHYEHHbIMU K cneumdukaumm, Tenepb NpoM3BoanTCS
He B gnarnore, a Ha NaHenu napameTpoB. COOTBETCTBYIOLLINE SfIEMEHTLI YyNpaBneHus
NosiBNSAOTCA Ha Hel Nocre Bbi3oBa KOMaHAbl YnpaesieHue c60pKol.

Umnopm u akcnopm

MosiBunacbk BO3MOXHOCTb YTeHus dannos opmata JT u 3anucu B aToT dhopmar. MNpu
HaCTPOViKe YTEHUSA MOXHO yKa3aTb TUMbl 0O BEKTOB, KOTOPbIE AOMKHbI ObITb
KOHBEPTMPOBAHbI, a TaKXKe BKITOUNTb CLUMBKY MOBEPXHOCTEN N 3a4aTb €€ TOYHOCTh, a
npy HaCTPOWKe 3annucu — ykasaTb TUMbl 0GBEKTOB, BKIOYUTL 3aNUCb TOMbKO BUOUMbIX
06BbEKTOB, Nepeaavy LBeTa 1 BbibpaTtb reomeTpmuyeckoe npeacraBneHume:
TPUaHrynauusa, TouHas reoMeTpusi Unm n 1o 1 gpyroe.

BoamoxHa aBToMaTuyeckas 3annucb Mmogenu B popmat JT npu Kaxxgom ee coxpaHeHuu.
BkntoyeHne 1 HacTpoika 3anncu NponM3BOANTCS B Ananore, Bbi3biIBAEMOM KOMaHAOM
Hacmpoiika —IlMapamempsbl... — Cucmema — ®Palsibl — Aemomamu4deckul
akcropm.

MosiBunack BO3MOXHOCTb MMmnopTta annos popmata STEP AP242 1 akcnopTa
dannos B 9TOT hopmMat. HacTporika akcnopTta Takas xe, kak ans gopmarta STEP
AP214: MOXHO yKa3aTb, YTO MMEHHO HY>XHO 3anucbiBaTb (Terna, NOBEPXHOCTU, KPMBbLIE U
T.4.), BblbpaTbh CUCTEMY KOOpAUHAT, BBECTU NMS aBTOPA, Ha3BaHWE OpraHu3auumn 1
KOMMeHTapui. HacTporka nmnopTta Takas e, Kak Ans octanbHblX Bepcui popmaTa
STEP.

MosaBunack BO3MOXHOCTbL HACTponKK akcnopTta B oopmat VRML. HacTtpoeuHblin guanor
BbI3bIBAETCHA N3 MEHIO KHOMKW CoxpaHumb B Auanore coxpaHeHus dpanna m
npegocTaBnseT Te e BO3MOXHOCTH, YTO 1 Ananor HacTporku 3anucu B coopmat STL:
BbIGOP 3KCNOPTUPYEMbIX OO BEKTOB, HACTPOMKY TOYHOCTM annpoKCMMaLMK, ykasaHme
CUCTEMbl KOOPAMHAT U eQUHNL, U3MEPEHUS ONNHbI, BKIIOYEHNE/OTKNIoYEHMe nepeaayn
uBeTa.

Mpwn akcnopTe cOOPOK C HEMOMHOW 3arpy3Kon BCE KOMMOHEHTbI NPUHYANTENBHO
3arpyxatotcs. Npn HeobxoaAMMOCTM 3anpalumBaeTCa Naponb TUNa 3arpyskul.
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lpunoxeHus

HopaboTaHo npunoxeHne MeHedxep munoebix 3/1eMeHmMos.
— PaspabotaHa 64-paspsgHas Bepcus npunoxeHnsa. OHa paboTtaeT ¢ 64-paspsiagHon
Bepcuen KOMIMAC-3D, HaumHas ¢ 17.1.
BHumaHue! bubnvotekn *.tim, cosgaHHble B 32-pa3psgHbix Bepcuax MeHeoxepa
TUMNOBbLIX ANEMEHTOB, He ByayT OTKpbIBaTLCA B 64-pa3psaHon Bepcun MeHeaxepa.
- [lpunoxeHve agantnposaHo k HoBoMy nHTepdency KOMIMAC-3D v17:
- [obaeneHa MHCTpPyMEHTarnbHas naHesnb NPUNOXeHUs.

- KomaHgbl NpunoXeHusi BKIOYEHbI B HAGOPbI MHCTPYMEHTaNbHbIX NaHenew
YepuyeHue n C6opka.

N3MeHeHuUe KoMrsieKma nocmaesku

B koMnnekT noctaBku BKNtoYeHO npunoxeHne PeyeHzeHm dokymeHmoe KOMITAC-3D.
MpunoxeHune no3songaeT 406aBNATb K AOKYMEHTY 3aMeYaHunst U COXpaHATb X B dharine
AOKYMeHTa.

3ameyaHusi COXpaHSATCA aBTOMAaTUYECKU MPU COXPAHEHUMN U 3aKPbITUM JOKYMEHTA, a
TaKkKe Npy OTKIIOYEHUN NPUIoXeHns. B ganbHelwem 3ameyvaHmst MOXHO yaansiTe Unm
[,06aBnsATb K HUM NPU3HaK «McnpaBneHo». Homep 3ameydaHusi, NonyYeHHbIn UM Npu
co34aHunn, U3MEHUTb HENMb3S1.

PeueHauposaHne goctynHo ans KOMITAC-4yepTexen.
lMpumeydanue: MNpunoxeHne BxoanT Takke B komnnekT noctaBkm KOMIMAC-3D Viewer.
OTgenbHO onnadvnBaemas NUuUeH3na Ans paboTbl ¢ NpUNoXeHnem He TpebyeTcs.

Omnuyus eepcuu 17 om eepcuu 16.1

O6uwee
— PaspaboTaH HoBbI rpadudecknin nHtepdenc KOMIMAC-3D:

- WHcTpymeHTanbHble naHeny obbeanHeHbl B Habopbl. Kaxabii Habop crnyxuT gns
BbINOSHEHMSA onpeaeneHHon 3agayn. MNMpu paboTe ¢ pasHbIMKU TUNAaMU 4OKYMEHTOB
Habopbl pa3Hble. Hanpumep, B Mogenu ectb Habop And TBEpAO0TENbHOro
MOAENNPOBaHUS, ANS KapKacHOro 1 NOBEPXHOCTHOrO MOAENNPOBaHMS, Angd paboTtbl ¢
acKkusom 1 T.4. [Ansa ynobctea HEKOTOPbLIE NAHENM BKMNIOYEHbI B HECKOSBLKO HAabopOoB.
Tekywmn Habop oTobpaxaeTtcs B VIHCTpymMeHTanbHOM obnacTtun, KoTopasi HAXO4UTCA
BBepxy okHa KOMIMAC-3D. [Ina nepekntoveHns mexay Habopamu Cy>XuT CrMCOK
HabopoB, pacnosIOXKEHHbIN B NeBon Yactn VHCTpyMmeHTaneHon obnactu. MNpu
HeobxoanmocTu nbyto naHens Habopa MOXHO BbIBECTU U3 IHCTpYMEHTanbLHOM
obnacTu 1 NPUKPENUTL K rpaHnLLEe OKHa N OCTaBUTb MaBatoLLen

- lMosiBnnace MNaHenb GbICTPOro AoCTyNa, coaepXxallasa kKoMaHabl Bbibopa pexuma,
ynpaeneHus nsobpaxeHnem u gpyrne. Ee cocrtaB 3aBUCUT OT KOHTeKcTa. Mo
ymorn4yaHuto MNaHenb 6bICTporo goctyna Haxogutes nog MHCTpymMeHTanbHON
obnacTtblo.

— KomaHgpl co cxoxen pyHKLMOHANbHOCTbI0 06 beaMHEHbI B rpynnbl.

- [NepekomMnoHoBaHO MaBHOE MEHIO: N3MEHEHbI Ha3BaHUSA HEKOTOPbLIX KOMaH U1
NYHKTOB MEHI0, a Takke Habop 1 cocTaB NyHKTOB.

- [NaHenb cBoncTB 1 okHO CBoncTBa 06beamHeHbl B MNMaHenb MNapameTpos. MNpu
BblgeneHnn obbekTa Ha Hern oToBpaXKaloTCA M AOCTYMNHbI ANS pe4aKTMPOBaHUS ero
CBOWNCTBA, a Npu co3aaHnm 00bEeKTa — 3NeMeHTbl, ynpaBnsowme NocTpoeHmem. ITn
3NEeMEeHTbI CrpynnMpoOBaHbl B CEKLINN.
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C uenbto YCKOpeHUA I'IOCTpOGHMVI M3MEeHEHbI NpUHUUNbI p360TbI KOMaHA:
- bonblMHCTBO KOMaHg OOCTYNHblI BHE 3aBUCUMOCTU OT TOro, €CTb J11 B JOKYMEHTE

YCNOBUSA ANS UX BbINOMHEHUS NN 06BEKTLI HYXXHOro Tuna. Bo MHormx cnyyasax atu
ycnosus unm ob6bekTbl MOryT BbITb CO34aHbI YXKe NOocne Bbl30Ba KOMaHAbI.
Hanpumep:

— B rpadmyeckoM JIOKyMEHTe MOXHO CHayvana Bbi3BaTb KOMaHAy pefakTMpoBaHus, a
3aTeM ykasaTb peJakTupyeMblt OO bEKT;

— B MOAENN MOXHO M3 pexumMa TpeXMepHbIX MOCTPOEHUI Bbi3BaTb KOMaHAy
co3gaHusa rpadmyeckoro obbekta — aBTOMaTUYeCKn 3anycTuTcst npouecc
pa3MeLLieHNs 3CKM3a, NO3BONSALLNIA YKa3aTb CyLLEeCTBYIOLLYIO UMK CO34aTb HOBYIO
NINOCKOCTb, 3aTEM B peXume 3cku3a 3anycTutcs BbibpaHHaa komaHaa.

Ecnu B npouecce onepaunn 3agaHo 4OCTaTOMHO NapaMeTpoB 4SS NOCTPOEHUS
obbekTa (06 3TOM roBOpuUT HanMymne aHToma), TO OH CO34aeTCs aBTOMAaTUYECKM
npv BbI3oBe Nto6OM KOMaHAbI, He BXoAsLLEN B AaHHY0 rpynny. Takum obpasom,
NOATBEPXAEHMNE NOCTPOEHUS He TpebyeTcs.

Hanpumep:

- B rpadpm4yeckom JOKYyMEHTE MOXHO Bbi3BaTb KOMaHAy NPOCTAHOBKMN pa3Mepa,
Haxo4sachb B pexunme BBoAa TekcTa 0603HayveHnss — obo3HadeHme Gyaet
aBTOMaTMYECKN CO34aHO C TEKYLLUM TEKCTOM;

— B MOAENMN MOXHO BbI3BaTb KOMaHAY NOCTPOEHMS hacku, HAXOAACH B pexnume
pefakTUpOBaHUA arieMeHTa BblgaBNMBaHUSA — ecnv napameTpbl 3fieMeHTa Obinn
3aJaHbl, TO OH CO3aeTCcsl aBTOMaTUYECKN.

Mpun BbI30BE OAHOM U3 CrPYNMNMPOBAHHbLIX KOMaHA, HE 3aBepLuas ee, MOXHO NepenTu

K ntobor Apyron kKomaHge 3ToN rpynnbl, HaXaB KHOMNKy Ha MNaHenn napameTpos. [Npn

9TOM napameTpbl, 3agaHHble ANs NepPBON KOMaHAbl, COXPaHATCH, eCnn nx

MCnorb30BaHMe BO3MOXHO BO BTOPOW KOMaHAe.

Hanpumep:

- B rpapnyeckoMm JOKYMEHTE MOXHO Bbl3BaTb KOMaHOy MNOCTPOEHUS MPOU3BOSILHOMO
OTpes3ka, yKkasaTb ero Havaro, a 3aTeM NepekniovYMTbLCA Ha NOCTPoeHKe
napannenbHOro oTpeska — HavyanbHas ToYka OCTaHeTCS yKa3aHHOW,

— B MoAesnn MOXHO Bbi3BaTb KOMaHAY BblAaBlIMBaHUA, YyKa3aTb ce4eHne, a 3atem
nepeKkniynTbCA Ha BpalleHne — cevyeHne OCTaHeTCA 3aaHHbIM.

— BonblWMHCTBO KOMaHA 3auMKneHsbl, T. €. He 3aBepLUaloTCA aBToMaTUYECKU nocne
NPUMEHEHNUS.

[opaboTaHbl anemMeHTbl ynpaBneHnsi NOCTPOEHNEM:

— Ecnu kypcop ycTtaHoBneH B 4McnoBoe nosne BBoAa, TO BpalleHne Koreca Mbilin
YBEMNUYMBAET MM YMEHbLUAET 3Ha4YeHne Ha 1, npu HaxaTon knaeuwe <Ctrl> — Ha
10, <Shift> — na 100.

— Bo Bcex npoueccax, npegnonararLmx ykasaHne obbekTos, lNMaHens napameTpos
COOEPXUT perncTpaTtopsbl, rage oTobpaxarTcs CNMCKM YkasaHHbIX 0ObeKToB. YaanaTb
0OBEKTBI N3 CMIMCKOB MOXHO MO OQHOMY MIK rpynnamMu.

Ecnu kakne-nnbo n3 o6beKTOB NOTEPSHBI (yAaneHbl Unn cTanu HenpurogHsl Ans
AAHHOro NOCTPOEHUSA), TO COOTBETCTBYIOLLME UM CTPOKU BbIAENAIOTCA B
perucrpatopax KpacHbIM LIBETOM, @ Ha3BaHUS 3aMeHSATCS TeKCTOM «OObekT
NOTEPSAHY.

HopaboTkn, cBA3aHHbIe C ynpasneHvem nuueHanamu Ha mogynn KOMIMAC-3D vnu

NPUNOXEHMUS:

- B cnyyae notepu nuueHsnm nponsBoanTCa OQHOKpaTHas aBToMaTmuyeckasi nonbiTka
ee NoBTOPHOro nony4deHus. Ecnv oHa okasbiBaeTCca Heyaa4yHoW, BblgaeTcs
coobLeHne o notepe nuueHsuu. Nocne yctpaHeHns Nnpobnem crieqyeT Bbi3BaTb
KOMaHAy BoccTaHoBneHus nuueH3uun. Nepesanyck KOMIMAC-3D 6onblue He
TpebyeTcs.

- Bpewms, B Te4eHne KOTOPOro MOXHO COXPaHUTb AOKYMEHT nocne notepu nuueH3un,
bonee He orpaHnynBaeTCs.
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BeeneH gmanor KoHgbuzypamop, B KOTOPOM NPOU3BOAUTCS MOAKITHOYEHUE U
oTkntoyeHne moaynen KOMIMAC-3D n KOMIMAC-Creuyugukayus, NpunoxeHun,
O6MbnmoTeKk 1 yTunuT. B ananore BO3MOXEH NOUCK MPUITOXEHUIA MO HA3BaHUIO N NX
unbTpauusa No HaNUYMIO NULEH3UN, a TaKKe COXpaHEHWE U NPUMEHEHWE paHee
coxpaHeHHon KoHdpurypauuun. KomaHaa Bbl3oBa guanora HaxoguTcs B MEHIO
Hacmpolika v B MeHio lNpunoxeHus.

YcoBepLueHCTBOBaHO [lepeBo JOKYMEHTA:

- [epeBo Tenepb eCTb B JOKYMEHTax BCEX TUNOB. IMsi KOPHEBOrO afieMeHTa
HepeBa — 0603Ha4yeHne n/mnm HammeHoBaHMe (COrnacHO HacTPOKMKe) JOKYMEHTA.

- [epeBo BbINOMHAET pyHKUMM MeHemkepa OOKYMEHTa, a B rpadomnyeckmnx
JOKyMeHTax — Takke MeHeaxepa BCTaBOK 1 oparmeHToB. [loaTtomy B [lepese
oTobpakaloTcst 3HaYKK, NOKasblBaloLLME TEKYLLME 3HAYEHUSA Pa3fMYHbIX NapameTpoB
00bexkToB (HanpumMep, BUOMMBIA/CKPbIThIN). LLlenyok no 3Hauky MeHsieT 3Ha4YeHne Ha
NPOTUBOMOSIOXHOE (€CNW 3Ha4YeHUIN 4Ba) UK pacKpbiBaeT CMMCOK 3HAYEHWUIA.

- [1BOMHON LENYOK NO Ha3BaHUo o6bekTa B [lepeBe 3anyckaeT peaakTMpoBaHue
aToro obbekta. Hanpumep, B rpapmyeckoM SOKYMEHTE TakMM CNocob0oM MOXHO
nepenTn K pegakTMpoBaHWO NapameTpoB BUAA, @ B MOLENN — K pe4aKTMPOBaHMUIO
onepauuu.

[o6GaeneHbl hyHKUMKN Nnoucka:

- [Mownck KomaHabl NPON3BOAUTCA MO €€ Ha3BaHWUIO B CreLmanbHOM nose B NpaBow
yacTu 3aronoeka okHa KOMIMAC-3D. Beibop komaHAbl N3 cnncka HangeHHbIX
3anyckaer ee.

- PeannsoBaH Nouck 00bEKTOB MO HAa3BaHUIO B D,epeBe OOKyMeHTa. ,D,OI'IOJ'IHVITeJ'IbHO
MO>XXHO BKITHOYUTb CbI/IJ'Ipr, T. €. YKa3aTb TUMbl 00BHEKTOB, cpeaun KOTOPbIX HYXHO
NCKaTb.

lMpoune ycoBepLLUEHCTBOBAHUA:
- WHTepdenc MHOrMx komaHg nepepaboTaH C Lefblo YHUMKaUnm, ynpoLLeHns
MpPOLIECCOB M YMEHbLLEHMS KONMYeCcTBa HEOOX0anMbIX AencTBuUn. B yacTHocTK:
— 9NeMeHTbl yrnpaBneHus Ha MNaHenn napameTpos neperpynnmpoBaHbl 1
neperMMeHoBaHbl MO CPaBHEHUIO ¢ [1aHenbl CBOWCTB,

— 3NneMeHTbl ynpaslieHnda U3 ananoroB nepeHeceHbl Ha MaHenb napameTpos,
— KOHTEKCTHOE MEeHI0 uMeeT B nNaHesrnn ¢ KHonkamu.

- lMoaTteBepanTb co3naHne obbekTa — rpadmyeckoro, TPEXMepHOro, o6bekTa
cneundukaumumn — tenepb MOXXHO HaXaTueM CpedHen KHOMKU UK Koneca MblLn.

- LiBeToBas nHauKaLmsa pexnmoB: eCrnv BKIKOYEH TOT U MHON PEXNUM (3CKN3,
pedakTmpoBaHme o6bEeKTOB crneumdukaumm, pasHeceHme cOopkn n 1. n.), To
MEeHsIeTCs LiBET 3aKknaakv AOKyMeHTa 1 3aronoBka NaHenn napameTtpoB. Hanpumep,
PEeXNMY 3CKM3a COOTBETCTBYET 3ENEHbIN LBET.

- Ecnu B OTKpbITOM AOKYMEHTE elle He caenaHbl n3MeHeHus, komaHaa CoxpaHumb
HeaoCTynHa.

- lNocne BbI3oBa kKOMaHAbl Nepebopa 0OBLEKTOB HA 3KpaHe OTOOpaXaeTcs OKHO CO
CMMCKOM OKa3aBLUMXCH Mof Kypcopom o06beKToB. [pu HaBegeHun Kypcopa Ha CTPOKY
Cn1cKa COOTBETCTBYHOLLUIN OOBHEKT NoACBeYMBaeTCs B rpadpuyeckon obnactu;
LLIENYOK MbILbIO HA CTPOKE 03Ha4YaeT Bbibop obbekTa.

- [na nepeBoaa cokyca 13 ogHom 0bnacT OkHa B APYryto yxKe He TpebyeTcs
LenkaTb MbiLbIO B 3TOW 06n1acTn — JOCTAaTOYHO HABECTM Ha HEe Kypcop.
Hanpumep, BpalleHme Koneca mMbilln U3MeHsAeT MacluTab oTobpaxeHus mogenu,
€Cnn Kypcop HaxoguTcsa Hag rpaduyeckon obnacTbto, 1 NpokpyymBaeT [NaHenb
napamMeTpoB, €CNnn Kypcop HaXOAMTCA Hag HeW.

- lMony4nTb MHOPMALNIO O HA3HAYEHUN KOMaHAbl MOXHO, HaBeas Kypcop Ha KHOMKY
Bbl30Ba 3TON KOMaHAbl U 3agepXxaB ero Ha HekoTopoe Bpems. Ha akpaHe
NOSABNSAETCS OKHO C OnMcaHueMm KoMaHabl, a ecriv KomaHaa HeocTynHa — C
yKa3aHWeM MpuYmHbl HE4OCTYNHOCTW.
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- OnTMMMn3npoBaHa npoBepka HanU4nst UISMEHEHUN B OTKPLITbIX JOKYMEHTaxX uUnu
CBSI3@HHbIX C HAMU (MPOM3BOAMTCS, ECIM MPU HACTPOKKE BKMNIOYEH KOHTPOIb 3a
namMeHeHuaMmun cannos). B pesynbtate 3HauMTENBHO COKpaLLEHbl 3a4EPXKKM MNPy
pabote B KOMIMAC-3D n npu BoaspaTte B okHo KOMITAC-3D n3 okHa gpyroro
npunoxeHus. 3agepxku Oblnm 0co6eHHO 3aMeTHbI Npu paboTe ¢ JOKYMEHTaMu,
pacnonoXeHHbIMN Ha CETEBLIX Pecypcax.

- B paspen JononHumenbHbie koObI ananora Kodbl u HaumeHosaHusi nobaBneH
kog Y — YoocToBepsioLmii SINCT.
3ameyaHue. Ecniv oOKyMEHT JOMKeH UMeTb ABa koga, Hanpumep, Cb-Y[, 1o
pasgenutenb U BTOPOWN KOA4 HEOOXOAMMO BBOANUTL BPYUHYIHO.

- BubnunoTtekun ctanu yHuBepcanbHbIMK, T.€. B HUX OOHOBPEMEHHO MOTYT XPaHUTLCA
KOMMAC-dparmeHTbl, KOMIMAC-mogenn n KOMINAC-TeKCTOBbIE [OKYMEHTHI.
Pacwwvpenune dpanna 6ubnmotekn kle — Kompas Library of Elements. [laHHble
BmMbnmnoTekn MoryT Takke BKMovaTb pacTposble nsobpaxeHna n KOMMAC-Tabnuubl.

TpexmepHoe MmodenupoeaHue

Casur nsobpaxkeHns B OKHE MOOENM Tenepb NPON3BOANTCH TaK XKe, Kak U B OKHE
rpadpnyeckoro JoKyMeHTa — nepemeLleHneM Mbllin C HaXkaTon cpefHen KHOMKOM nnm
konecom. [ins BpalleHna Mogenn Hy>xHO nepemMeLLaTthb Mblllb C HaXaTon npaBomn
KHOMKOMN.

Mpun yctaHoBKe opueHTaumm HopmMasibHO K... 1 Npy Nepexone B PEXuUM 3CKn3a

NPONCXOAUT MUHMMASbHbBIA MOBOPOT MOAENN, NPWU KOTOPOM yKa3aHHasA MNOCKOCTb

CTaHOBUTCS NapannefibHa aKpaHy.

HoBble BO3MOXHOCTW ynpaBrneHns opneHTaumnen:

- [NocTtyneH BbIGOp 0aHOM U3 6 NpegonpeneneHHbIX akCOHOMETPUYECKMNX CXEM, B TOM
yncne coorBeTcTBYOWNX ISO. AKCOHOMETPMYECKAsi CXeMa — COBOKYMHOCTb
rMaBHOro BMAAa M COOTBETCTBYIOLLUX EMY OPTOroHarbHbIX BUOOB (CreBa, CBeEpXy n
T. A4.), U3OMEeTpUn N gUMeTpumn. Bo3MOXHO co3gaHme Nonb30BaTeNbCKON CXEMBbI
nyTemM YCTaHOBKM FMaBHOro BUAa Mo TekyLen opueHTaumm Mogenu.

— [Mpmn ycTaHOBKE NONb30BATENBLCKOrO BMAA BO3MOXHO OTOBpaXeHne ceveHns Moaenwu,
KoTOopoe 6bINo TeKyLMM Npy CO34aHUKN 3TOro BMAA.

KoMMOHEHT NepBOro ypoBHS1 MOXHO nepeaeuratb B c60pke Mbllbio, 63 BbI30OBa

crneumanbHOW KoMaHdbl. [1ns 3TOro Hy>XHO YCTaHOBUTb KypCOp Ha KOMIMOHEHTE, HaXaTb

neBYIO KHOMKY MbILWK U NepemMeLLath ee. Benepn 3a kypcopom byaeTt asuratbecst oaHToOM

KomnoHeHTa. Korga ¢aHToM AOCTUTHET HYXXHOrO MOMOXEHNH, KHOMKY MbIlLW cnegyeT

OTNYCTUTb — KOMMOHEHT ByAeT NepemMeLLeH B yKazaHHOE MeCTO (eCnv 3TOMY He

NpensTCTBYET huKcaLmns UNn CONpsKEHNS).

KomaHapbl NOCTPOEHWsI 3N1EMEHTOB Bbl4aBNMBaHUSA, BPaLLEHWS, MO CEYEHUSAM U MO
TpaekTopun (ObiBLLAA KMHEMATUYECKas) Tenepb MOryT Kak 06aBNATL MaTepuan, Tak n
yaansiTb ero — 3TO 3aBMCUT OT BblOpaHHOro pesynbtarta onepaumm: O6beduHeHue,
Hoeoe meno, BbivumaHue vnv lNepecevyeHue. Takum obpasom, yaaneHme obrLema
MOXHO npeobpasoBaTb B ero gobaeneHne. OTaenbHble KOMaHAbl Bbipe3aHus
COXpaHeHbl, HO UX OTNINYME OT KOMaHA NPUKNENBaHNA NLLb B HACTPOVKe pesynbTraTa
onepauum nNo yMosi4aHuio.

KoHTypbl B 3CKn3e ceveHusa ans onepauum Bbi4aBNMBaHUS, BpaLLEHMs 1 NO TPaeKTopum
MOryT nepecekaTbcsi. ECnv KoHTYypbl pa3oMKHYTbI, TO CTPOUTCH TOHKOCTEHHbIN
3AMEMEHT, a eCrniM 3aMKHYTbl — CMSOLWHOW, hopMa CevYeHnsi KOTOPOro nNpeacraenseT
cobon 0bbeanHeHne obnacTen, orpaHNYEHHbIX KOHTYpPaMu.

lMNosiBMNacb BO3MOXHOCTb CO3aHNSA 3rIEMEHTA BblAaBNMBaHWSA, OTCTOSILLLENO OT CBOEro
ceyeHus.

[nsa aTOro BblAaBNMBaHWE OOMKHO NPOU3BOAMTLCA B ABYX HanpaBfeHusX: B OAHOM Ha
NoONoXNTENbHOE paccTosiHMe, a B ApyroM Ha oTpuuartenbHoe. OTpuuaTtensHoe
paccTosiHMe No MOAYM0 AOMKHO OblTb MEHbLLE NONOXUTENBbHOrO. B pesynbTate
NOSTYYMTCS INEMEHT, CMELLEHHbIN OTHOCUTENBHO cedeHnd. Takum obpasom, 3agasas
pas3nuyHble paccTOosIHUA BblAaBNMBaHUS, MOXHO COOPMUPOBATL HECKOMNBKO OTAENbHbIX

95



3M1eMEHTOB OJHOTO U TOTO e cevyeHnst 6e3 NOBTOPHOro Co3faHus Urypbl CEYEHUS.
AHaNOrMyHo MOXXHO CTPOUTL NMOBEPHYTbIE OTHOCUTENIBHO CBOMX CEYEHUIN 3NIEMEHTbI
BpaLleHus.

Ecnu BbligaBnueaHne nponssoamTcs cnoco6om o o6bekma, To HanpaereHne
BblaBNMBaHNSA onpeaenseTcs aBTOMaTUYeCKU.

PaclumpeH gyHKUMOHanN onepawumm No ceYeHusiMm:

- B kauecTBe ceuyeHuii MOoryT NCcnonb3oBaTbCA HE TONbKO 3CKM3bl, HO M NoOble Nrockme
KpvBble 1 pebpa, a Takke NyocKMe rpaHn Ten u NOBEPXHOCTEN.

- MoXHO 3agaTb OL4HY UM HECKONbKO 06pasyoLLmMX — KPUBbLIX, KOTOPbIE onpeaenstoT
dopmy anemeHTa mexay cedeHmamu. ObpasyroLne AOMKHbI COeANHATL CEeYEHUs B
NMopsiAKe UX PacrnorioXXeHus B CIIMCKE.

- lMosiBUNacb BO3MOXHOCTb SIBHOIO yKa3aHMs TOYEK CEYEHWUI, KOTOPbIE AOMKHbI ObITb
COeIHEeHbl ApYr C OPYroM B pe3yrbTaTe NOCTPOEHUs:. DTN TOYKM 0OpasytoT Tak
HasblBaeMble Lenoykn. Konnyectso Lenovek He orpaHnU4eHo.

OTcyTcTBME NepeceyeHns yaansemoro obbema ¢ Tenom 6onee He cumTaeTcs

owmbkon. bnarogapst aToMy B Mogenu Tenepb He NosiIBNATCA OWwWnbKM, Hanpuvep, B

pesynbTaTe NepecTpoeHmns Nocre N3MEHEHUS NEPEMEHHDIX.

Mpn co3gaHum getany B KOHTEKCTE COOPKM MOXHO BBECTU 0603HAYEHME U

HaumMeHoBaHWe aTon getanu. Kpome Toro, MOXHO ykasaTb, byaeTt nu umeHem panna

0603Ha4YeHne/HammeHoBaHMe/Mx KOMOUHaUNsS UM MMsi 6yaeT BBEAEHO BPYUHYIHO.

O6beanHeHbl apyr ¢ ApYroM cnegytowmne onepauun:

— cnuparb KOHMYEeCcKasi U cnupanb UMnMHApUYeckas, T. €. BO3MOXHO npeobpasoBaHue
OAHOWN cnunpanu B Apyryto,

— ceyveHune NoBEepPXHOCTbIO U CEYEHME MO ICKM3Y,

— HaIoXeHUs1 CONPSKEHNN, T. €. BO3MOXHO NpeobpazoBaHMe 0QHOro CONpsXXeHUs B
apyroe (B 3aBMCUMOCTM OT TUIMOB Y4YacTBYHOLLMX B COMNPsKEHNN OO BbEKTOB);
Hanpumep, CoNpsbKeHne naparsisiesibHo MOXHO npeobpasoBaTtb B CONPsKeHNe oo
yarnom, cosrnadeHue — B Ha paccmosiHUU W T.M.

Bynesa onepauunsi Bo3amoxHa 6onee yem Hag AByms Tenamu. Npu aTom:

- obbearHeHne Npon3BoaMTCA ANt BCEX YKa3aHHbIX Ten,

— BblYMTaAHNE — M3 NEPBOro Tena ocTarnbHbIX Ten,

- nepeceyeHne — nepBoro Tena ¢ oCcTanbHbIMW.

[JopaboTaHa koMaHaa pa3MeLLLeHNs 3CKn3a:

- B rpadudeckon obnactn otobpaxaeTcs anemMeHT 6as3mpoBaHus, NO3BOMSOLLMIA
CABUWHYTb U MOBEPHYTb CUCTEMY KOOPAUHAT ackmn3a 6e3 obpaleHus k MNanenn
napameTpoB.

- MoxHO yka3aTb 0ObEKTLI, 3afatoLme NONOXKEHNE CUCTEMbI KOOPAMHAT 3CKU3a.
ToueuHbIn 06BbEKT onpeaensaeT nonoxeHne Havana CK, a NMHEeNHbIN NN NIOCKUA —
HanpaeneHne ogHom na ocen, X unn'Y.

- Ocb Z MOXHO HanpaBuTb B 0OpaTHY0 CTOPOHY — 3TO 03HAYaET NEePEHOC 3CKn3a Ha
0oBpaTHY CTOPOHY €ero niI0CKOCTW.
YnpasneHue Tunamu 3arpy3km cbopku n ee KOMNOHEHTOB Npon3BoanTcs B [lepese
nocTpoeHuns. YTobbl BKMOUNTL OTOBpaxXeHne 3HAYKOB, NOKa3blBaOLLMX TUMbI 3arpy3Kku,
HY>XHO Bbl3BaTb M3 MEHI0 HacTponkun [epeBa komaHay Tun 3ag2py3ku. LLlenyok Ha
3Ha4yKe pacKpbiBaeT MEHIO TUMOB 3arpy3ku; Ans cOOpKM B 3TOM MEHIO NPUCYTCTBYET
Takke koMaHaa Tunbl 3a2py3kKu, NO3BONAOLLASA co34aBaTh U pefakTMpoBaTb TUMbI
3arpysku.

YnpaBneHue reoMeTpren 1 BBO4 HaaNMcen paamepoB n obo3HavyeHnn cranm
NMOEHTUYHbI aHaNorM4HbIM nNpoLeccam B rpaduyeckoM gokymeHTe. Kak n B
rpacomy4eckoM OOKYMEHTE, TEKCTbI B (haHTOMax pa3mepoB 1 0603Ha4YeHu 6onblue He
3amMeHsATCS rabapuTHbIMU NPAMOYTOfIbHUKAMW.

Pa3mep OT oTpeska 40 TOYKM MOXHO MPOCTaBUTb C NOMOLLbIO KOMaHabl JIUHeUHbIU
pa3mep, yka3aB HyXHble 00bekTbl. KomaHaa JluHelHbIU pa3mep om ompe3ka 00
MOYKU UCKIIOYEHA.
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[epeBo NOCTPOEHUS TEKYLLIErO UCMONHEHUSA oTobpaXkaeTcs B HUXKHeN YacTu [lepeBa

WCNONHEHWIA, T.€. NepeknioveHne mexay Humm donblue He TpebyeTca.

Bo Bcex TpexmepHbIX onepaumax 4OCTYMHbI:

— reoMeTpUYECKUI KanbKynaTop, NO3BOMNSAOLLMNA N3MEPUTL paccTosiHUe (MNu yron)
Mexay o6bekTamm MOAENN U UCMONb30BaTh €ro B KAYECTBE 3HAYEHNA NIMHENHOTO
(vnun yrnoeoro) napameTpa,

— KOMMpoBaHMEe 3HaYEeHUIn NapameTpa B TEKYLLYIO onepauunio U3 pyron Takom xe
onepaumm.

KomaHapbl reoMeTpnyeckoro KanbKynaropa u KonmpoBaHUs 3Ha4YeHus napameTtpa

HaXOASATCH B MEHIO, KOTOPOE pacKpbiBaeTCs LLENYKOM NOo CTPenke cnpasa OT Ha3BaHus

nonsa Ansi BBoga fIMHEMHOro Uin yrioBoro napameTpa.

Bo BpeMs BbINONHEHMSI TPEXMEPHOM onepaLmm B HeEe MOXHO CKOMMpoBaThb NapamMeTpbl

Opyron Takon e onepauuun. KHorka Bbl3oBa komaHabl Konupoeamb napamempsbi

HaxoauTtcs Ha lNMaHenn 6bicTporo gocrtyna.

CeonctBamn 06bekToB B [lepeBe Mogenu MOXHO ynpaBnsTb U BO BPEMS BbINOSIHEHUS

onepauun. Hanpumep, MOXHO CKpbITb OOBbEKTbI, MeLLatoLLne KOHTPONMPOBAaTb

NOCTPOEHME.

lMpwn BCTaBKe KOMMOHEHTA B COOPKY MOXHO OTKITHOYUTL MOKA3 3TOr0 KOMMOHEHTA C

NMOMOLLBI0 KOMOUHaUMKW knaeul <Ctri>+<Shift>+<H>. [locne 3TOro Ha aKpaHe ocTaeTcs

TOSbKO 3NeMeHT 6a3mpoBaHUS KOMMNOHEHTA. 10 OKOHYaHUM BCTaBKM KOMMOHEHT

CTaHOBUTCHA BUANUMBIM.

CnnaiH nNo To4kam MOXET conpsiratbCsl ¢ 00 bekTamm Moaenu B Nnobon N3 CBONX TOYEK,
a He TONbKO B KpanHUX.

[opaboTaH npouecc HAaCTPONKN pa3HECEHUSI KOMMOHEHTOB COOPKU:

— BCe MapameTpbl Wwara pasHeceHnsi aBTOMaTUYECKN MPUMEHSIOTCA NOCcne UX 3afaHus,

— Tenepb pacCTosiHue nepeMeLLeHnss KOMNOHEHTa MOXHO 3a4aBaTb MbILbLO B
rpagouyeckon obnactn — Ang 3Toro CNyXXuT cneumanbHag obbemHasa CTpernka,
oToOpaxaroLwascst pSAOM C KOMMOHEHTOM.

[nsi noBbIWEHNSA HarNAAHOCTN 1 yA00CTBa MCMNONb30BaHNS U3MEHEH BHELLHWUIA BUA U

NonoXeHne xapaKkTepHbIX TOYEK TPEXMEPHbLIX OOBHEKTOB.

[opaboTaHo 0603HaveHne gonycka opMbl U PACNONIOXKEHUS:

- O603Ha4yeHne MoXeT BbITb «NPUBA3AHO» K Nosike pa3mepa. [Ansa aToro pasmep
OOIKeH ObiTb yKa3aH Kak 06bekT, onpeaensiowmin 6a3oByto NI0CKOCTb AoMNycKa
dopMbI, 1 Kak 06BEKT BbipaBHUBAHWS JOMyCKa hOPMbI.

- OTtBeTBneHne 0603HaYEHNA MOXKET ObITb «NPUBSA3AHO» K KOHLYY pasMepHON NINHUK
NIVHEWHOTO WK YrnoBoro pa3mepa. [4nsa 3Toro npu 3agaHnm KoHUa OTBETBIEHNS
HY>KHO yKa3aTb pa3mepHyto nuHuto. O6o3HayveHne AOMKHO NexaTb B NIOCKOCTH
pa3mepa; npu HeobXxoANMOCTN aBTOMaTUYECKN OBGABNAOTCS U3NTOMbl OTBETBIEHMS.

- Ecnu npu cosgaHum OTBETBNEHUSA YKa3biBaTb rpaHb, yOEPKMBas HAXKaTon KraBuLLy
<Ctrl>, TO OTBETBIIEHMNE CTPOUTCS NEPNEHONKYIIAPHO 3TOW rpaHun. [Npu
HeobxoaAMMOCTN aBTOMaTU4EeCKN OBaBNAOTCH U3NTIOMbl OTBETBIEHMS.

OTOT Npuem JoCTyneH Takke Npyu Ao6aBneHnn OTBETBNEHUN K NMHUM-BbIHOCKE.

YcoBepLueHCTBOBaHbI KOMaHAbl CO30aHUS JIMHWUM-BBIHOCKM, HOMEPOB MO3ULMHN,

0003Ha4YEeHNN MapKUPOBKM U KNENMEHUS:

— 00BbEeKTbI, K KOTOPbIM OTHOCUTCS 0603Ha4YeHue, MoXHO no6aenaTb 6e3 nobaBneHus
OTBETBIEHUS,

- pobaBnsieMble 06beKTbI He 06S3aTeENbHO AOIMKHBLI NepecekaTbCA C NITOCKOCTLI0
0603Ha4yeHus.

Ecnu 3HayeHune ceonctBa lMo3uyus onsa Tena unmM KOMNoHeHTa 3agaHo, TO npu

CO34aHUN NO3NLMOHHOW NMIMHUM-BLIHOCKM, YKa3blBalOLLEN HA 3TOT OOBLEKT, B HEN

aBTOMaTM4eCKn hOpMMPYETCA CCbifika Ha COOTBETCTBYHOLLEE CBOUCTBO.

Mpun NOCTPOEHUN NMNHENYATON NOBEPXHOCTUN NEPEKOYEHNE MEXAY CNCKaMM

00BEKTOB, N3 KOTOPbIX COCTABNATCA HanpaBnsAwLLne, MPOU3BOANTCA aBTOMATUYECKM:
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yKa3aHHbI OOBEKT nonagaeT B CNUCOK TOW HanpaBnstoLen, YsuM NpoaoKeHNEM OH

ABNSAETCS.

lMocne 3aBepLUeHNst KOMaHAObI BCE 3afaHHble NapameTpbl copacbiBaloTcs, T. €. B

crneayloLwmn pa3 KoMaHaa 3anyckaeTcs ¢ ymonyaTtenbHbIMU napaMmeTpamu.

Mepexopn K peaakTMpoBaHuio ob6bekTa No ABOVNHOMY LLEMNYKY Tenepb BO3MOXEH 1 BO

BPEMSI BbIMOSTHEHNS KOMaHAb!. TeKyllas KomaHaa npu 9ToM npepbiBaeTCs.

YcoBepLUEHCTBOBaHUSI MUCTOBbIX Oonepaumi:

- [nsa noctpoeHusa crmba MoXHO ykasaTb cpa3dy Heckonbko pebep. B aTom cnyyae
OOCTYMNHO TaKXe 3aMblkaHWe: Ans CMeXHbIX crnbos (ecnun pebpa obpasytoT LEenoyKy)
1 B Ha4Yane/koHLUe ueno4vek 1 otaenbHbix pebep.

- [Mpu nocTpoeHumn nuHenyaTon obeyankm MMeeTcs BO3MOXHOCTb CerMmeHTauum ayr B
ee 9CcKm3ax.

- Bo Bpemsi HacTpoikM NnapaMeTpOB pa3BepPTKM OTODpaxkaeTcs ee haHTOM; Takke
daHTOM nosiBuncst B komaHgax CoeHyms n Pazo2Hyms.

Bo Bpemsi nocTpoeHms 06 EKTOB, 3aBUCALLUX OT CUCTEMbI KOOPAMHAT, MOXHO

BblOMpaTb CUCTEMY KOOpPAMHAT.

MosiBuNack BO3MOXHOCTb CriaxuBaHUs n3obpaxeHnsi Ha akpaHe (rpaHew, pebep,

CMMBOJIOB M T. N.). Ka4ecTBO CrnaxmBaHNsa MOXXHO HacTPOUTb.

Komangpl Co3zdamb demasib 1 Co3damb si0KanbHy0 demarsib NepeMMeHOBaHbI B

lMpeobpa3zoeamb e demarnb v lpeobpa3zosamb 8 /IOKanbHYyr0 demarib, a TakKe

nepeHeceHbl N3 MeHto Pedakmop B MeHIO YnpaesieHue.

paghuyeckue OKyMeHMbI

YcoBepLueHCTBOBaHbl koMaHabl CmaHOapmHbie eudbl ¢ Modenu v Bud ¢ modenu

(npexxHee Ha3BaHue — lpou3eosibHbIU 8U0D).

- MNpoeumpyemyto Mogenbs MOXHO NPOCMaTpUBaTh B CneunanbHOM OKHE — OKHE
MOZENU-UCTOYHMKA. B 3TOM OKHE MOXXHO YCTAHOBUTb NPOU3BOSIbHYIO OPUEHTALNIO
(MbILWbIO, KNABMATYPON UMM C MOMOLLbIO 3fIEMEHTA YNpaBneHNsi opueHTaumen) u
NCMNonb30BaThb €€ 4118 NPOEeLMpPOBaHNs B BUA.

- Ecnu mogenb MHoroTenbHasi, TO MOXHO BblOpaTh Npoeuumpyemoe Terno (Tena).
BbiGop nponsBoaMTCA NyTeM yKaszaHWsi TeN B OKHE MOAENU-UCTOYHMKA.
lMpumeyaHue. 3anyCTUTb NPOELMPOBaHME OTAENbHbIX TENT MOXHO HEMOCPEACTBEHHO
13 mogenu. [ina aToro HyXHO BblAENUTb Tena B [lepeBe NOCTPOEHNs 1 Bbi3BaTb U3
KOHTEKCTHOro MeHto komaHay Co3damb yepmex.

Bo BpemMsi npocTaHOBKM pa3Mepa nnv o603HavYeHnst cuctema OnpeaernsieT, Kakomy

BMAY OHO AOMMKHO NpUHaanexaTtb, U aBTOMaTUYECKN AenaeT 3TOT BUA TEKYLLUM.

Bnarogaps aToMy co3gaHHbIn pa3mep nnm 0603Ha4YeHne nonagaeT B HYXHbIN BUA,.

O6beanHeHbl KOMaHabl N3MEPEHWUI:

- PaccmosiHue mexdy dsymsi moykamu, PaccmosiHue mexdy 08yMsi KpuebIiMU U
PaccmosiHue om kpueol o mo4ku — B koMaHay PaccmosiHue mexdy deyms
obbekmamu,

- Yeon mexdy deyms npsiMbiMu/ompe3Kamu 1 Y2051 1o mpemMm movykam — B
KomaHay Yeos.

HoBble BO3MOXHOCTU paboTsl ¢ cuctemamu koopamHat (CK):

- B cnucok Bblbopa TekyLen CK BkntoyeHa CKO — CK dparmeHTa nnm Tekyiero suga
yepTexa,

— NpW co3gaHnM NokanbHOW cUCTEMbI koopauHaT MOXHO BblbpaTth CK, B kKoTopon byaet
3agaHo nonoxeHune Hoeom JICK: CKO nnu Tekywasa CK.

KomaHabl BeIpo8HsIMb no3uyuu rno 20pUu3oHmarnu n BoipoeHsimb no3uyuu rno

eepmukaJiu 3aMeHEHblI KOMaHAOoW BbIpo8HsIMb NONKU ebIHOCOK. OHa NpUMEHMMa KO

BCceM 0603HaYeHUAM 1 pasmepam, MMEIOLLMM B COCTaBe NMHMIO-BbIHOCKY.

[obaBneHbl koMaHabl JIUHUST CJTI0XKHO20 pa3pe3a/ceqdeHusi n JIUHUST CJTI0XKHO20

paspesa nsi 0603HaYeHNS NOMNOXKEHUSA CEKYLLMX MIOCKOCTEN CNOXHOMo paspesa B
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MaLUMHOCTPOUTENbHBIX U CTPOUTENBHBLIX YepTeXax COOTBETCTBEHHO. [pexHue
komaHabl JluHusi pa3pe3a/ceyeHusi v JlTuHus1 pa3pe3a Tenepb NO3BOMNSAT CO3aBaTb
TONbKO NIMHUK NPOCTbIX Pa3pe3o0B.

Beog Hagnucel B pasMmepax n 0603Ha4YeHMsIX TeENepb NPON3BOANTCSA B rpacdmnveckomn
obracTtu, HenocpeacTBEHHO Ha pa3mMepe unu ob6o3HayveHuu.

Onanor Bbi6op keanumema nepenmeHoBaH B Knacc donycka v NonHOCTbIO
nepepaboTaH. [NpeacraBneHne KNaccoB gonycka B guanore crano 6onee HarnsgHbIM:
BCE OHM CBeAEeHbl B 0aHY Tabnuuy; knaccbl obLiero n npeanoyTUTENbHOr0 NPUMEHEHNS
BblAeneHbl; Npu He06XoOUMOCTUN MOXHO COKPaTUTb Tabnuuy, OCTaBuB B HEW TOSMbKO
Knaccbl o6LLero npMMeHeHMs.

XapaktepHble To4kM, oTobpaxatoLmecs npu pegaktmposaHmm 0603HavYeHUN 1
pa3mepoB, ctanu 6onee yHKUMOHANbHbIMU. B YacTHOCTK:

— XapakTepHasi TouKa B Ha4are nosku no3eonseT 406aBUTb OTBETBNEHMS,

— KOHTEKCTHOE MEHI0 XapaKTepHOMN TOYKM Yy CTPEKM NO3BONSAET CMEHUTbL ee Bua,
— Ha pa3MepHYH NMHMI0 NPOCTOro NMHENHOTO pasmepa gobasneHa xapakTepHas
TOYKa, NO3BONALLAA HAKIMOHWUTL ero 6e3 obpalleHus K MNaHenu napameTpos,

- K pa3mepam C BbIHOCHbIMU NNHUSAMM 0006aBNeHbl cneuunanbHbie 3HaYKu
(NMMkTOrpaMma «rnas»), ynpasnsaioLme 0ToGpaxeHNEM BbIHOCHbIX NUHWUIA,

— pa3mep C 0OpbIBOM MMEET XapaKTEPHYH TOYKY, COOTBETCTBYHOLLYIO BTOPON TOYKE
npuBsa3kn pasmepa (06bIYHO — Ha OCK); UBMEHEHME MONOXEHNST 3TON TOYUKM
NO3BONSAET NEPECTPOUTL pasMep: NPUBA3aTh ero K ApyroMmy o6bekTy u nepecyntatb
3Ha4vyeHne pasmepa.

[opa6boTaHa komaHaa Jonyck ¢hopMbI U pacrosiOKeHUsT:

- B yrnax v B cepeiMHax CTOPOH pamMku 0TobpakatoTCsl XapaKTepHbIE TOUKY,
nossonsiowmne 4o6aBUTbL OTBETBIEHUS.

- [Npu nepemeLLeHNM TOYKN U3NIOMa UK KOHLIA OTBETBIEHNS Ha dKpaHe
oTobpaatoTcs BCoMoraTenbHble HanpaBnsoLwme — NMHUK, NapannesbHbie 0Cam
TEKyLLEeN CUCTEMbI KOOPAMHAT M NPOXOAsiLLME Yepe3 NpeablayLLyto TOYKY
oTBeTBNeHus. Ecnv npu nepemelLeHMn KoHLA OTBETBIEHMS YKka3aH reoMeTprUYeckuin
06beKT, TO oToBpaXkaeTcst Takke HanpaensoLWas, NepneHanKynsipHas aTomy
06bekTy. OTO ynpoLLaeT NOCTPOEHNE yHaCTKOB OTBETBIIEHWIA, OPTOrOHANbHbLIX ApYr
APYry UNu CyLLECTBYIOLLMM OObeKTaM.

— OGbeKT, K KOTOPOMY OTHOCUTCSH 0603HaYEHNE, U TOYKY Havana OTBETBIIEHUSI HA HEM
MOXHO yKa3aTb [0 3afaHus MONOXEHUs1 paMKM C HaAMUCHIO.

MpsIMONUHENHBIN OOBEKT, BbIMOMHAOLLNA PYHKLMIO OCM CUMMETPUM B KOMaHAe
3epkanbHO ompa3umb (NpexHee Ha3BaHne — Cummempusi), Tenepb MOXET OblTb
yka3saH 6e3 BKNoYeHUs cneumanbHOro pexmma.

Yny4dweHo oTobpaxeHne pacTpoBbIX M3006paXkeHWI, BCTaBMNEHHbIX B rpadnyeckue
OOKyMeHTbl. Bo3MoXHa HacTpolka KayecTBa 0ToOpaxeHust pacTpa.

YckopeHa OTPUCOBKA HACLILLEHHbIX YEPTEXEN.

Cbopka kOHTypa Tenepb COCTOUT B yKa3aHUM He OOBbEKTOB, YaCcTy KOTOPLIX 0OpasytoT
KOHTYp, @ CaMuX 3TUX YacTen, T. €. CErMeHTOB KOHTypa. CermeHTbl MOXHO A06aBnaTb
He TONbKO B KOHEL,, HO 1 B Ha4ano KOHTYpa; KpalHWe CerMeHTbl MOACBEYNBAOTCS.
[Mpn3HAKOM TOro, YTO KOHTYpP 3aMKHYINCs (T. €. HaYanbHbIA U KOHEYHbIN CErMeHTbI
COCTbIKOBaNUCb ApYyr ¢ ApYroM) ABAsSieTCA 3anmBka LBETOM 06racTy BHYTPU KOHTYypa.

Ecnu umsa Bnaa BkntoyaeT cebiniky Ha 0603HaveHne (Hanpumep, nuHUo paspesa A-A),
To B [lepeBe yepTexa 3TOT BMA NONyyaeT COOTBETCTBYIOLLEE Ha3BaHWe (Hanpumep,
«Paspes A-A»), KOTOpoe HeAOCTYNHO AN pefakTupoBaHus. VIsameHeHne GykBbl B
0603HayYeHnn 1, cnegoBaTenbHO, B Ha3BaHUM BUOa aBTOMaTMYecku nepeaaeTcs B
HepeBo. bnarogaps aTomy HaMmeHoBaHWs BUAOB B [lepeBe n B UepTexe Bcerga
coBnagarwT. Hepegaktupyemble HasBaHus BUOOB oTobpaxarTcs B [lepeBe yepTexa
KypPCUBOM.

Mpwn BbluncneHnn MUX curypa (unm cedeHne tena), Ybn XapakTepucTuku
onpeaensTcs, BblaensieTca uBeToM B rpadmyeckon obnactu.
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O6nacTb BHYTPU pamMKn BblAENEHNS BblAENSETCS LBETOM:

— CUHUM — 115 OXBaTbIBaAKOLEN PaMKW,

— 3eneHbI — A8 CEKyLLEen pamKu.

MepepaboTaHbl Npouecchl BblAeneHUss 06bEKTOB U UCKITIOYEHUS U3 Ynucna

BblEEHHBbIX:

- YpaneHbl BCe KOMaHAbl UCKNOYEHNSA 0O BLEKTOB U3 YMCa BblAEMNEHHbIX, @ TaKKe
cneayolime KomaHapbl BbliaeneHns: O6ekm, Pamkoli, BHe pamku, Cekywel
pamkod.

- Komanga MHeepmupoeamb ebideneHue 0OCTyNHA B MeHo Bbidennums. Kpome
TOro, UHBEPTUPOBATL BblaeneHne MoXxHo, yaepxusasi <Ctr/> npu BbiaeneHnm
00BEKTOB paMKOW.

- BblaeneHuve rpynn, a Takke BblAeNeHNe no CTUI0 NIMHUK, NO TNy obbekTa 1 no
aTpmnbyTam JOCTYMHO TONbKO B Avarnore BblAeNeHUs No CBONCTBAaM.

B kOHTEKCTHOE MeHI0 06BbEKTOB, KOTOpble oTobpaxatoTcsa B [lepese (Buabl, BCTaBKW,

MakpoanemeHThbl) AobaBneHa komaHaa Mokazamb e epese, KoTOpas BbiAENSET B

[epese BbIOpaHHbIN 06BEKT; NP HEOHBXOAMMOCTU pacKpbIBAETCHA HYXHbIN pasaen

HepeBa, a Takke NpoM3BoANTCH NPoKpyTka JepeBa, 4TOObl 06bEKT Obln BUAEH.

Buabl ¢ paspbiBaMu 1 MeCTHbIE BUALI OTMeYatoTcsa B [lepeBe NocTpoeHus

crneynanbHbIMU 3HAYKaMM.

[Mpn NnocTpoeHmn gyrm no TpemM ToYKaM yKasaHue TOYEK NPOUCXOAMT B criegytolem

nopsigKe: HavanbHas, KoHeYHas!, Touka Ha gyre.

Ounwaemas obnacTtb B komaHae Oyucmka obsracmu BblgensieTcs LBETOM.

Cnocobbl nocTpoeHus npsimoyronbHukoB Mo yeHmpy u eepwuHe v 1o ueHmpy u

deyM mo4kaM BbiAeNEHbI B OTAENbHbIE KOMaHAbI.

MocTpoeHne kpuBol beabe BblAeNeHO B OTAENbHYO KOMaHAY.

Mpn NOCTpoeHMM cnranHa No To4YKaMu MOXHO SIBHO YNpaBnsiTb PagnyCcoM KPUBU3HDI

(cooTBeTcTBYIOLLEE NONE BBOAA NPUCYTCTBYET Ha [laHenn napameTpoB).

Mpn NOCTpPOEHMM BCNOMOraTenibHOM NPSAMON MOXHO BKIHOYUTL CO34aHNe BTOPOM

npsAMON — nNepneHAnKynsipHON NepBOW.

B komaHae WWmpuxoeka nosiBUNach KHOMKa, MEHSAOLLANA Yrof HaKNnoHa JIMHUIA Ha

NPOTMBOMNOMNOXHbIN.

B komaHgax, gonyckaroLmx HECKONbKO BapuaHTOB NOCTpoeHusa obbekTa (Hanpumep,

OKpy)XHOoCmMb, KacamesibHasi K 08yM KpuebIM), 6ornbLUe HET aKkTUBHOIO haHToma:

BCe (baHTOMbI OTOGpaXkalTCa oanHaKoBO. YTobbl 3adhmKCMpoBaTh OAMH U3 HUX, HY>KHO

LLENKHYTb MO HEMY MbILbIO, 4518 PUKCALMM HECKONBKUX (DAHTOMOB HY>KHO LUerKaTb Ha

HUX, yOoepXxumBas HaxaTon knasuwy <Ctri>.

[nsa cozpgaHnsa 0603Ha4YeHnsa Heyka3aHHOW LLEPOXOBATOCTW, NOCHEAYHOLLEro ee

peaakTMpoBaHUA U NepeMeLLeHNst CNYXXUT oaHa komaHaa — Heyka3aHHasi

wepoxosamocmb — 3adamb/usmeHums. OToenbHasi KomaHaa Ans U3MeHeHus

NOMoXeHMs HeyKas3aHHOW LLepOXOBaTOCTN UCKIIOYEHA.

YnyudweHsl paHTOMbI, MOKa3blBaloLWMeCs Npyu BCTaBke U nepemMeLleHnn o6bekTos:

— Hagnucu B paHToMax 6orblue He 3aMeHATCS rabapuTHbIMU NPAMOYTOfIbHUKaMW,

— YyCKOpEeHa OTPUCOBKA «TXenbix» PaHTOMOB, T. €. (paHTOMOB, coAepXaLmMx MHOro
OOBHEKTOB.

3HauMTenbHO yny4dlweHo oTobpaxeHue WpndToB ¢ ncnonb3oaHnem OpenGL (B Tom

yncne peann3oBaHo OTOOpaXKeHNe BEKTOPHbIX LWPUATOB). ATO NO3BONNIO OTKA3aTbCA

OT BTOpOro cnocoba opmmnpoBaHusi n3obpaxeHns — nocpeacteom nHtepdenca GDI.

WckntoyeHbl nokanbHble oparMeHTbl. BO3MOXHOCTb paboTbl C NTOKanbHbIMK

dparmeHTamMu B YepTexax npeabigyLimnx BEpCUN CoXxpaHeHa.

WckntoueH MeHeOxep ecmaeok eudoe u ghpacMeHmos.

WcknoveHa komaHga Mapamempbl mekyu,e2o euoa.
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Tekcmoenblil npoueccop

TekcToBble WabNOHbI NepeENMEHOBaHbI B TUMOBbLIE TEKCTHI.

Onanor Tekcmoesble wabnoHbl 6onee He ncnonbdyetcs. Mpu BbI30BE KOMaHAbI
BCTaBKM TUMOBOrO TeKkcTa Ha lNMaHenn 6ubnnoTtek aktnBmpyeTcs bmbnmnorteka,
Ha3HayeHHas Ons BCTaBKy TUNOBbIX TEKCTOB. HasHayeHne nponssoguTcs B
KoHgpuzypamope. o ymon4yaHuio ucnonb3yetca 6ubnuoteka Tunoebie mekcmabi
(kompas_tdp.kle).

CneusHakn — npobenbl, HepaspbiBHbIE NPobenbl 1 Aedunchl, 3HaKM Tabynauumn 1 KoHUA
ab3aua — oTobpaxaroTcs LBETHbIMU, NO YMOMYaHUIO SPKO-PO30BbIMU.

MMycTble 3HakomecTa Ans MHOEKCOB, YNCNUTENEN 1 3HaMeHaTenen gpooden
oTobpaxalTcs B BUAE LBETHBLIX Nosien, No ymonyaHuio cepbix. OHM BUAHbI, €Cnn
BKITHOYEHO OTOBpaXkeHne CMMBONOB hopMaTMpoBaHUS.

LiBeT oToOpakeHnsa cneusHakoB U 3HAKOMECT Ans MHAEKCOB Apobert MOXHO 3aaaTh B
danne KOMPAS.ini. [inga atoro cnyxut cekums [Colours]. B Hen gomkHbl ObiTb
crneayoLlme KnoYu:

- FormattingCharactersColour — ynpasnsieT LBeTOM CMeL3HaKoB,

- EmptySignPlaceColour — ynpaBnsieT LBeTOM 3HAaKOMECT ANns UHOEKCOB Apobe.
3HayeHVe Kaxgoro Krya — napameTpbl UBeTa B OAHOM U3 cneayroLmx opmaTtos:
"255 127 39"

"255, 127, 39" (npoben nocne 3andaton obsa3ateneH)

"0x00 OxFF OxFF"

- "0x00, OxFF, OxFF" (npo6en nocne 3ansiton obsisaTerneH)

Mpumep:

[Colours]

FormattingCharactersColour="255 127 39"

EmptySignPlaceColour="220 220 220"

Paboma c nepemMeHHbIMU

MosBMNack BO3MOXHOCTb NepevMeHOBaHNsA Nonb30BaTeNbCKMX nepemeHHbIX. HoBoe
MMS aBTOMaTMYECKM NepeaaeTcs BO BCE BblPaXeHUs, UCNOMb3ytoLue 3Ty
NepeMeHHyHo.

LiBeToBas nHamkaums TMNoB NEPEeMEHHbIX OTMEHEHa. BHeLHsIA 1 nHopmaunoHHas
nepeMeHHble 0TMeYatloTCs cneumanbHbIMU 3Ha4kamu B NeBon Yactu MNaHenn
NepeMeHHbIX.

B ctonbue BbipaxeHue NaHenn nepeMeHHbIX MOXXHO UCMONb30BaThb 3ansTyto B
KadecTBe gecsaTnyHoro pasgenutens. lNocne noareepxaeHns BBoga oHa
aBTOMaTUYEeCKN 3aMEHSAeTCSA TOYKON.

Mosasunca nouck Ha NaHenn nepemeHHbIX:

- lNouck BegeTcs No BCeEM KONMOHKaM Tabnuubl NEPEMEHHbIX, @ TaKKe NO Ha3BaHUSM
onepauun. TekcT onsi noncka cnegyeT BBOAUTb B cneuuanbHOe nosne B BepxHen
yacTtu NaHenn nepeMeHHbIX.

- B meHIo 06bekTa, BbiaeneHHoro B [lepese noctpoeHus, nobasneHa komaHaa
lMokazamb e depeese nepemeHHbIX. [locre BbI30Ba 3TON KomaHabl [aHenb
NepeMEHHbIX aKTUBMU3NPYETCS, HA HEN pacKpbiBaeTCH pasgeri, COOTBETCTBYIOLLNI
BbIOpaHHOMY 06 BbEKTY.

- KomaHga lMokaszamb e [epeee 13 KOHTEKCTHOIO MeH0 06beKTa, BblAENIEHHOMO B
rpacmnyeckor obnacTtu, NnoacBe4YnMBaeT BblOpaHHLIN 00BLEKT Takke Ha [NaHenun
NepeMeHHbIX.

Paboma co ceolicmeamu u omyemamu

Tenepb BCe M3MEHEHUSI CTUNS OTYeTa: CTPYKTypa Tabnuubl, napameTpbl 0TObpaXkeHus
AaHHbIX U NpoYee — HeEMeANEeHHO oTobpaxatoTcs B Tabnuue otyeTa.
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- [lepepabotaH MexaHuM3M (punbTpaumMm AaHHbIX B oTYeTe. Tenepb hunbTpauuns
OOCTYMNHa TONbKO B OKHE NOAroTOBKM AaHHbIX. PaboTa BegeTcsa BCe BpeMs C OOHUM
Habopom ycnosui dunbTpaumn. [lobaBneHne nnm M3MeHeHu yCrioB1i NPUMEHSIETCS K
ncxogHoMy Habopy AaHHbIX. MOXHO SiIBHO 3agaBaTh onepaTopbl, CBA3bIBaloLLmME
ycnosua — U nnu UJA. Ycnosua pynbTpaumm coxpaHaroTcsa 40 OKOHYaHUA npouecca
co3faHung oTyeTa.

- TepepaboTaH NpoLecc noucka AaHHbIX B OTYETE.

Paboma co cneuyugukayueu

KomaHabl co3gaHus pasgena, 6a3oBoro 1 BCnoMoratesibHoro 00bLekToB cneuudukaumm
AOCTYMHbI B peXUME peaakTMpOBaHUSA TEKCTOBOM YacTh obbekTa cneundmkaumm. Boizos
nobon M3 HUX 3aBepLUaeT pefakTMpoBaHme obbekTa ¢ NOATBEPXKAEHNEM BHECEHHbIX
N3MEHEHUMN.

Umnopm u akcnopm

MosiBunachk BO3MOXHOCTb YTeHUs dannos popmata STL. PesynbTaT UteHns — TBepgoe
Terno C TPeyrosibHbIMU rPaHAMW.

lpunoxeHusi

1.  [JopaboTaHo npunoxeHne Cep8uCHble UHCMPYMEHMbI.

- WHTepdenc komaHa nepepabotaH ans obecnevyeHms eaquHoobpasnsa BHeLHero B1aa u
npuemoB paboTbl ¢ MHTepdencom KOMITAC-3D v17: anemeHTbl ynpaBneHus us
AnanoroB nepeHeceHbl Ha NaHenb napameTpoBs; B KOMaHAax, TpebyoLlwmx yKkazaHns
006BbEKTOB, NOABUIMCH PETUCTPATOPbLI U T.MN.

- [MoakntoveHHoe npunoxeHne nHrerpmpyetca 8 KOMITAC-3D:

- B MIHCTpyMeHTanbHOM obnactu nosasnaeTca Habop KoMaHg NPUoXeHus,

— 4acTb KOMaHA NpUOXeHNs BKNoYaloTCca B Apyrne Habopsbl, Hanpumep, npu paboTe ¢
mogenbto B Habope MHCmpymeHmbI 3cku3a npucyTcTsyeT kKomaHaa lpoeepka
3aMKHymocmu v HeKoTopble apyrue.

- [losBunacb BO3MOXHOCTb 3anycka KOMaHg NPUOXeEHUS B HECKOMNbKUX AOKYMEHTax
OLHOBPEMEHHO.

- KomaHga Annpokcumauyusi Kpueol MOXeT obpabaTbiBaTb Cpa3y HECKOMNBbKO KPUBBIX;
yKasblBaeMbli 06 bEKT NpU HaBe4EeHUN Ha HEro Kypcopa NoAcBeYMBaeTCs.

- B komange KoHmyp no deym KoHmypam BBeLEHO BblaeNeHne LBeTom obnactu,
KOTOpas orpaHu4eHa co3gaBaeMbiM KOHTYPOM.

2. [opa6oTtaHo npunoxeHne Komnnekmoeuwuk dokymeHmos KOMITAC-3D.

- [losBMnacb BO3MOXHOCTb COXpaHEHWs B Nanke KOMMNsiekTa CTPYKTYpbl Nanok,
MUMeloLLIenCs B Narke, KOTopasi COAEPXXUT OCHOBHOM LOKYMEHT KOMMMeKTa.

- OrtyeT 0 KOMNNEKTOBKe cTan 6onee HarnsaeH n yaobeH ansa npocmotpa. OTKpbITh
OTYET MOXXHO HEMOCPEACTBEHHO N3 OkHa KomMniekmoeuwjuka nocrne OKOHYaHUS
KOMMMEKTOBKMN.

- @annbl KoMMnekTa Tenepb MOryT aBToMaTUYeCKN yNnakoBbIBaTbCS B Zip-apXuB.

- KwumeHam dannoe B koMnsekte 6onee He gobaenaTcss Homepa. VckniodeHune:
dannbl ¢ coBnagatoLLnMm NMEHaMM.

— OCHOBHble AOKYMEHTbI KOMMeKTa 1 nanku Ans noucka annos, CCbiNatwLwmxca Ha
OCHOBHbI€ JOKYMEHTbI, MOXXHO 3a4aTb, «NepeTaLLmB» UX Mbilblo 13 MNpoBoaHMKa
Windows B okHO Komniiekmosujuka.

- WHtepdenc Komnnekmoeuwuka nepepabotaH ana obecneyeHms eguHoobpasus
BHELLHEro Buga v npuemMoB paboTbl ¢ uHTepgencom KOMITAC-3D v17.

3. [HononHeHa n akTyanuanpoBaHa 6a3a gaHHbix 6ubnunotekn Mamepuanbi u

CopmameHmbl.
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O6buwee konnyecTBo MaTtepuanoB coctaensieT 6onee 12500 HaMmeHoBaHM. B Tom
yncne:

1700 oTeyeCTBEHHbIX MapoK cTanen n cnnasos,
2279 3apybexHbIX MapoK cTanen 1 CnaBos.;
145 mapok vyryHa;

1270 mapok LBETHLIX MeTasoB 1 CMJ1aBoB.;
270 HaMMeHOBaHu1I NernpyroLLnX Cnnasos;

480 HanMeHOBaHUI Maces U CMa30k;

240 HaMMeHOBaHWUI NaKoB U KPacoK;

700 HameHOBaHU NflacTMacc;

— 475 HauMeHOBaHWUI KNees;

1500 HameHOBaHWIN CBAPOYHbIX MaTepunanos;
620 HaMMeHOBaHMI NPOBOAOB U Kabenen;
580 HauMeHOBaHUN CTPOUTENBHLIX MaTepuanos 1 ap.

Bbasa cogepxnt 46258 ak3emMnnsapoB copTaMeHTa.
B 6a3y nobaeneHbl criegytoLmne JOKYMEHTHI:

FOCT P 56281-2014, TOCT P 56030-2014, TOCT P 52222-2004, TOCT P 54929-
2012, FOCT 8803-89, NOCT 27266-87, TOCT 12766.5-90, TOCT 33133-2014,
FOCT 32528-2013, TOCT 32872-2014, TOCT 32598-2013, TOCT 32872-2014,
FOCT 32598-2013, TOCT 21007-2014, OCT 33228-2015, TOCT 30565-98, TOCT
P 56594-2015, TOCT P 54864-2016, TOCT P 56854-2016, FOCT 13236-83, TOCT
32482-2013, TOCT 11125-84, TOCT 907-72, TOCT 478-80, TOCT 14261-77, TOCT
740-76, TOCT P 56304-2014, TOCT P 52803-2007, FOCT 10127-75, TOCT 18277-
90, NOCT 6501-82, FTOCT 12765-88, TOCT 13937-86, TOCT P 56211-2014, TOCT
22234-76, TOCT 24147-80, FOCT 1709-75, TOCT 1347-77, FOCT 4-86, (OCT P
56196-2014, TOCT 6662-73, TOCT 10459-87, TOCT P 55041- 2014, TOCT 1028-
79, TOCT 24874- 91, TOCT 11964-81, FOCT 841- 76, TOCT P 51673- 2000, FOCT
8295-73, TOCT 5542-2014, TOCT 14086-68, TOCT 12869-77, TOCT 21234-75,
FOCT 8851-75, FTOCT 25851-83, TOCT 20464-75, FTOCT 14922-77, TOCT 7885-86,
MOCT 12812-80, TOCT 23619-79, TOCT 20806-86, TOCT 6848-79, TOCT P 52569-
2006, TOCT 30558-98, TOCT 30559-98, TOCT 13145-67, TOCT 17147-80, TOCT
16109-70, TOCT 18376-79, TOCT 14068-79, TOCT 30066-96, TOCT 11311-76,
FOCT 857-95, TOCT 10632-2014, TOCT 16361-87, TOCT 19538-74, TOCT 20458-
89, NOCT 11122-84, TOCT 127.4-93, TOCT 127.1-93, TOCT 10360-85, FOCT 6659-
83, TOCT 8740-85, TOCT 20080-74, TOCT 19607-74, TOCT 10437-80, FOCT 4415-
75,TOCT P 51761-2013, TOCT 1791-2014, TOCT 10003-90, NOCT 6722-75, TOCT
7222-2014, TOCT 10929-76, TOCT P 56030-2014, P 56248-2014, P 56299-2014, P
56031-2014, TOCT 10396-84, TOCT 3441-88, TOCT 19729-74, TOCT 23497-79,
MOCT 6221-90, FOCT 8463-76, TOCT 33118-2014, TOCT 21427.4-78, TOCT
16135-70, FTOCT 14361-78, TOCT 19783-74, TOCT 21427.1-83, TOCT 24626-81,
FOCT 15866-70, TOCT 9850-72, TOCT 10957-74, TOCT 10916-74, FOCT 15975-
70, MOCT 6331-78, TOCT 32870-2014, TOCT P 56249-2014, NMHCT 36-2015, NMHCT
37-2015, NMHCT 19-2015, TOCT 32826-2014, TOCT 10821-2007, FOCT 16862-71,
FOCT 8655-75, TOCT 8986-82, TOCT 742-78, TOCT 596-89, TOCT P 55647-2013,
FOCT 21907-76, TOCT 25823-83, TOCT 21791-76, FOCT 25823-83, TOCT 21791-
76, FOCT 7611-75, TOCT NOCT 29174-91 (MCO 8068-87), TOCT P 51999-2002,
FOCT 1760-2014, TOCT 8736-2014, TOCT 4689-94, TOCT 23735-2014, FOCT
32824-2014, TOCT 32761-2014, FOCT 5742-76, TOCT 9849-86, TOCT 4596-75,
FOCT 11208-82, TOCT 25820-2014, TOCT 8481-75, TOCT 23463-79, TOCT 22982-
78, TOCT 4134-2015, TOCT 4752-2012, TOCT 2-2013, TOCT P 56387-2015, TOCT
12785-87, TOCT 17293-93, TOCT 4453-74, TOCT 8595-83, TOCT 3273-75, TOCT
2912-79, TOCT 25515-82, TOCT 20358-78, 10273-79, FOCT 9077-82, TOCT
10274-79, TOCT 23482-84, TOCT 6990-75, TOCT P 56594-2015, TOCT 16711-84,
MOCT 16711-84, TOCT 20015-88, TOCT 17432-72, TOCT 32389-2013, TOCT 193-
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2015, NOCT 33131-2014, NMHCT 65-2015, TOCT P 53206-2008, TOCT 15045-78,
OCT 5P.9466-88, TOCT 31622-2012, TOCT P 56358-2015, TOCT 31921-2012,
FOCT 26467-85, TOCT 32730-2014, TOCT 14940-96, FOCT P 56357-2015, TOCT
P 56370-2015, TOCT P 56727-2015, TOCT P 56775-2015, TOCT 33212-2014,
rOCT 7481-2013, NMHCT 68-2015, NMHCT 59-2015, NMHCT 69-2015, FOCT 33065-
2014, TOCT 111-2014, TOCT 23671-79, TOCT 23672-79, TOCT 18834-83, TOCT
2488-79, OCT 3677-76, NMHCT 38-2015, TOCT 26624-2016, FOCT 22938-78,
MOCT 22275-90, TOCT P 52739-2007, TOCT 6765-75, TOCT 21988-76, TOCT
4117-78, TOCT P 52035-2003, TOCT P 52036-2003, TOCT 12696-77, TOCT 28058-
2015, TOCT 28595-2015, TOCT 33591-2015, TOCT 8904-2014, TOCT P M3K
62004-2014, TOCT 12085-88, TOCT 2918-79, TOCT ISO 9329-4-2013, TOCT
10277-90, NMHCT 64-2015, TOCT 828-77, TOCT 1973-77, TOCT 312-79, TOCT
1571-82, TOCT 10702-78, FTOCT 246-76, TOCT 9629-81, TOCT 5789-78, TOCT
7657-84, TOCT 9966-88, FTOCT 7524-2015, TOCT 12865-67, TOCT 32803-2014,
FOCT 33575-2015, TOCT P 54301-2011, TOCT 9419-78, FOCT 3226-93, TOCT
2205-2016.

- B 6ase 3ameHeHbI n OTKOpPpEKTUpoBaHbl cnenyowmne OOKYMEHTbI:

MOCT 5632-72, TOCT 379-95, TOCT 177-88, TOCT P51045-97, TOCT 31366-2008,
FOCT 4204-77, TOCT 9293-74, TOCT 6137-97, TOCT 4784-97, TOCT 5040-96,
FOCT 24704-94, TOCT 24704-94, TOCT 14906-77, TOCT 12652-74, TOCT 10667-
90, FOCT 10354-82, TOCT 9784-75, TOCT 16338-85, TOCT 16337-77, TOCT 2214-
78, FOCT 2910-74, TOCT P 52927-2008, TOCT 10277-90, TOCT 5971-78, TOCT
17479.2-85, TOCT 17479.1-85, TOCT 27772-88, TOCT P 52246-2004, TOCT 6457-
66, TOCT 8325-93, TOCT 9808-84, TOCT P 53932-2010, FOCT 9045-93, n ap.

4. [opaboTaHa 6Mbnnotekn CmaHO0apmHbie usdenusl.
- B katanor Kpenex nobasneHsi:

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

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

Mankm MOCT ISO 4032-2014, TOCT I1SO 4033-2014, TOCT ISO 4034-2014, TOCT
ISO 4035-2014, TOCT I1SO 4036-2014, TOCT ISO 7040-2014, TOCT I1SO 7041-2014,
FOCT ISO 7043-2014, FOCT I1SO 7719-2014, TOCT ISO 7720-2014, TOCT 1SO
8673-2014, TOCT I1SO 8674-2014, TOCT I1SO 8675-2014, TOCT ISO 21670-2015,
FOCT 32484.3-2013, FOCT 32484.4-2013;

LWanbel TOCT 32484.5-2013, TOCT 32484.6-2013.

- B katanor [Jemanu, y35bl U KOHCMPYKMUBHbIE 351IeMeHmbI [,06aBNeHbI:

®naHubl TOCT 33259-2015, ASME B16.47-2006;

Tpy6bl FTOCT 21945-76;

Hetanu kpennenus Tpydonposogos u kabenen MOCT 17020-78, TOCT 28191-89;
YctponcTea ctponosble FOCT 13716-73;

Wapwukn FOCT 3722-2014;

Ponunkn TOCT 22696-2013.

- B karanor 9nekmpuyeckue annapamsi u apmamypa 3D no6aBneHbi:

KoHTakT-aeTanu anektpuyeckme n3 6naropogHbIx METanNoB 1 CNaBoB Ha MX
ocHoBe OCT 25852-83;

3axumsbl 3asemnstoLlmne n 3Hakm 3asemnenus FOCT 21130-75;
HakoHe4yHukn kabenbHble meaHble TOCT 7386-80.

N3MeHeHuUe KoMrsieKma nocmaesku

- W3 KoMnnekTa nocTtaBku UCKMOYEHO npunoxeHne KoHcmpykmueHbie asieMeHmabl
ceapHbix weoe (WeldedSeamConstr.riw).
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Omnuyusi eepcuu 16.1 om eepcuu 16

O6uwee

Tenepb npu nHctannauun KOMITAC-3D Ha koMnbloTEp YCTaHaBNMBaETCA ApanBep Kno4va
annapatHon 3awmTbl Sentitel HASP Bepcun 7.41. 3ta Bepcus gpariBepa nogaepxuesaet
Windows 10.

Paboma co cneyugukayueu

Ecnu nogkntoyeHHbIn K 06bekTy cneundurkaumm 4OKYMEHT MHOrONIMCTOBOW, TO B
cneuundukauuu (B rpadpe lNMpumeyaHue) MOryT BbITb YKkadaHbl W60 hopmaTbl U
KonumuectBa NUCToB: 2xA4, 2xA3, ..., nnbo Tonbko dopmatbl: A4, A3, ... [Insa Bbibopa
HY>KHOrO BapuaHTa CrnyxuTt onuus Omo6paxamb Kosnu4ecmeo /iucmoe 00HO20
¢gopmama B gmanore HacTponku ctunsa cneumdmkaumm. Onumst NPUCyYTCTBYET Takke B
ananore HacTPOKMKU TekyLlen cneumndukaLlmm.

Meyamp

Buabl yepTexeli B OkHe NpeaBapuTenbHOrO NpocMoTpa Tenepb MOryT oTobpaxaTbes
YNPOLLEHHO — raGapuTHbIMU NPSIMOYFONIbHUKAMK. DTO YCKOPSIET OTPUCOBKY YepTexen npu
nepexone B NpeABapuTenbHbIA NPOCMOTP, 0COBEHHO, ECINU KOMMYECTBO FIMCTOB BENNKO
MNK BUAObl HACBILWEHHBI.

BkntodeHne n HacTponka ynpoLllueHunsa npomssoautca B danne KOMPAS.ini, B cekumm
[PrintPreview]. OHa MoXxeT cogepkaTb CreaytoLmne KIouun:;

- LevelofDetailDrawingView — BkntoyaeT/oTKN04aeT ynpoLLueHne BUAOB. 3Ha4YEeHWs
Knova:

- 0 — ynpoLeHne OTKNIYEHO,

- 1 — ynpoLlleHne BKIYEHO AN BUOO0B, 3KPaHHbIM pa3mMep KOTOPbIX He npeBbiaeT
3HayeHud, ycTaHOBeHHoro B knto4ve DisplaySize,

-2— ynpoLleHne BKI4YeHO OnA Bcex BUaoB, He3aBUCUMO OT UX 3KPaHHOro pasmepa.

- DisplaySize — 3agaeT 3Ha4eHue 3KpaHHOro pasMmepa Buaa (B nukcensax). Buael,
MeHbLLUasi CTOpOHa rabapuTa KOTOpPbIX HE NMpeBbIlIaeT 4aHHOMO 3HAa4YEeHMUs!, 3aMEHSIHOTCA
raGapuTHbIMK NPSAMOYronbHMKaMu. [lnanasoH 3HaveHun krtoya: [3; 3000].

Umnopm u akcnopm

HopaboTaHa 3anunce B doopmart pdf.

- Ecnn obbekTbl YepTexa BbIXOAAT 3a rpaHuubl opMaTta, TO MOXHO yKasdaTb, YEM
[oImKkHa ObITb orpaHn4eHa CooTBETCTBYOLW A cTpaHuua pdf-gokymeHTa: rabaputHbIM
NPsIMOYroflbHUKOM OOBLEKTOB UNW BHELUHEN pamKon nucta. [Anga Bbibopa Hy»XHOro
BapuaHTa cnyxut onuus O6bpesamsb no gpopmamy B guanore HaCTPOMKN 3anucu B
dopmar pdf.

- B pdf-nokymeHT Tenepb 3anucbiBatoTca criegyowmne ceonctea ncxogHoro KOMIMAC-
nokymeHTta: ObosHayveHue, HaumeHosaHue, Mamepuars, Macca, Aemop.

Omnu4us eepcuu 16 om eepcuu 15.2

O6uwee

1. lepepaboTtaHbl oby4atowme maTtepmansl no KOMIMAC-3D. Tenepb OHM NpeacTaBreHbl
ABYMsi nocobusimu:

- «Asbyka KOMIAC-3D» — paccunTaHa Ha Nofib3oBaTensi, HE MMEIOLLLEro UK
umetorero HebonbLwon onblT pabotel B KOMITAC-3D;
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- «[lMpuembl pabotel B KOMIMAC-3D» — paccyuTaHbl Ha 4OCTAaTOMHO yBEPEHHOE
BnageHne KOMIMAC-3D, cnocobHOCTb Nonb3oBaTens CaMoCTOSATENbHO M3yyaThb ero.

K kaxxgomy ypoky npunaratoTcs dpaninbl, Heobxoaumble NS ero BbINONIHEHUS, a Takke
dannel ¢ obpasuom pesynbtaTta ypoka.

KomaHgbl, 3anyckatoLime nocobus, HaxoasTcs B MeHio Cnpaeka — A36yKu U npuemsl.

MosiBMNack BO3MOXHOCTb UCNONb30BaHWUS KOAO0B AOKYMeHTOoB JTY (/lucm ymeepxOeHus) n
Y11 (MHbopmayuoHHO-ydocmoegepsirowut nucm). ATU KoObl HAXOAATCS B pasgerne
HononHumenbHbie kodbi pnanora Kodbl u HauMeHoB8aHusl.

SameyvaHue. Ecniv OOKyMeHT JOMmKeH UMeTb ABa Koaa, Hanpumep, Ch-/1Y, To pasgenuTens
1 BTOPOW Ko He06X0AMMO BBOAUTL BPYUHYIHO.

TpexmepHoe modenupoesaHue

1.

MNosBnnack BO3MOXHOCTb BCTaBKM B 060p|<y KOMMNOHEHTOB, 3epPKalibHO CUMMEeTPUNYHbIX
MMerLnMMcA Nin CUMMeTpPpU4YHO pacnosioXXeHHbIX OTHOCUTESTbHO MMEROLLNXCA.

- 3epkanbHO CMMMETPUYHBIA KOMMOHEHT MOXET NpeAcTaBnATb cobon:
— 3epKanbHOe MUCMOSTHEHNE NCXOAHOro, co3daHHoe B channe NcxoaHoro,
— 3epKanbHyl Moaesb B oTAensHOM hawnne,
— 3epKanbHO OTPaXKEeHHYH BCTABKY UCXOOHOMO KOMMOHEHTA.
3epkanbHOe UCMOSHEHNE U 3epKanbHas MOAENb UMEIOT JIEBbIE CUCTEMbI KOOPAMHAT.

-  CUMMETPUYHO PacrnonOoXEHHbIN KOMMOHEHT NpeacTaBnseT cobo HOBYH BCTaBKY
NCXOOHOro, PacrosioXXeHHYH Tak, YToObl onpederneHHas ee Todka UM NiockocTb Obina
CMMMETPUYHA COOTBETCTBYHOLLIEN TOYKE/NNOCKOCTU B MCXOQHOM KOMMOHEHTe. [JocTyneH
[AOMNONHUTENbHbIN BapyaHT pasMeLLeHUs A rpynn KOMNOHEHTOB, KOTOPbIE AOIKHbI
COXpaHSATb B3aUMHOE MOTOXEHUeE.

[ns co3aaHna 3epkarnbHbIX 1 CUMMETPUYHBIX KOMMOHEHTOB CYXWUT KOMaHaa 3epkKasibHoe
ompa)keHUe KoMnoHeHmMoes. [locne ee BbI30Ba NMPOU3BOAUTCS YKa3aHWe UCXOOHbIX
KOMIMOHEHTOB W NIMOCKOCTM CUMMETPUU, a Takke HacTponka napameTpos
oTpaxeHus/pasmeLLeHuns.

3epkarnbHble U CUMMETPUYHbIE KOMMOHEHTHI aBTOMATUYECKN CBSI3bIBAOTCS C UCXOAHBIMM
conpshxeHnamMn CumMmempusi 1 3asucumoe noJs1oxeHue (ANs rpynn KOMMNOHEHTOB,
COXPaHSIIOLLMX B3aMMOPACTOSIOKeHNE).

BameyaHue 1. 3epkanbHoe oTpaXeHne — OAnH 13 cnocoboB Ao6aBNeHNs KOMMOHEHTOR B
Mopnernb, MO3TOMY NOCIne ero BbiNnonHeHuns B [lepeBe Moaeny nosiBAsItOTCA HOBbIE
KOMMOHEHTbI U COMpsiXeHUst (a He onepauuns 3epkasibHoe ompa)eHuUue KOMIOHEHMO8).
3ameuvaHue 2. Co3paHune 3epkanbHOro UCMoNHEeHNa Moaenn, npeobpa3oBaHne NpaBow
CUCTEMbl KOOPAMHAT B NIEBYIO U HAIOXEHNE Ha KOMMOHEHTbI conpskeHnn CumMmmempus
nnn 3aeucumoe noJIoKeHuUe BO3MOXHO Takke BPy4dHyto, T.e. 6e3 Bbi30Ba kKoMaHabl
3epkanbHOe ompakeHue KOMIMOHeHMos.

PacwunpeH dyHkumoHan paboTbl C MMCTOBbIMM TENaMu.

- B komaHge O6evyalika nosiBunacb BO3MOXHOCTb CEIMEHTaLUMn KPUBONTMHENHbIX
Yy4acTKOB KOHTYpa, T.€. 3aMeHbl UX annpoKCMMMUPYOLWUMM ToMaHbiMKn. B pesynbTtaTe
Kaxabln crnd obevankn sameHseTcss Habopom crmboB. CermeHTauus OCTyNHa Ans
OKPY)XHOCTEW, 3Nnnuncoe u ux ayr. BoamoxeH BbIGop cnocoba cermeHTauum:

- IMo Konnuyecmey ceeaMeHmMo8 — 3a[aeTCcs KONMMYeCTBO CENMEHTOB JTOMaHOW,

- Mo dnuHe ceameHmMa — 3aaeTcsi MakcMMarbHas AnnHa cermMeHTa JloMaHon,

- IMo yany ceameHma — 3agaeTcsi MakCMMaribHbIV LLEHTPanbHbIN Yyron gyru
CermMeHTa,

- Ilo ﬂUHeaHOMy OMKIJIOHeHUK ceaMeHma — 3ajaeTcd MakCMMaribHoe pacctoaHune
mMexny ,El,yFOIZ cerMeHTa u CerMeHTOM NTOMaHoMN.

HacTponka cermeHTaumm npomMsBoanTCcs Ha Bknagke NaHenn cBoncTe
CeameHmauusi.
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Kpome aToro, npuv NOCTpoeHnn obevankm ¢ yKIoHOM Tenepb MOXHO yKasaTb, KaKyto
opMy LOMKHbI UMETH aBTOMATUYECKM CO3AaBaeMble B yriax KOHTypa crmbbl —
LUUITMHAP Mnn KOHyC. [Ing 3TOro cnegyeT HaxkaTtb HYXXHbIA nepeknoyaTens: C
nocmosiHHbIM paduycom unn C nepemMeHHbIM paduycoM B rpynne
nepekntovarenen Tun Ha NaHenn CBONCTB.

- [ob6asneHa komaHga JluHelivamas obeyalika — aHanor obbl4HOM o6eyvyarku, HO He Mo
OfHOMY, a No ABYM OCHOBaHMAM. OCHOBaHWSI AOMKHbI ObITb 3a4aHbl 3CKM3aMM
NPOV3BONbHON POPMbI, NEXALLMMUN B Pa3HbIX MNAOCKOCTAX. [JononHuTeneHasa no
CpaBHEHUIO C 00bIYHON 06eYvanko BO3MOXHOCTb — HACTpovika pasbrneHuns
NoBepXHOCTM 0bevankn Ha rpaHu, T.e. co3gaHue/yaaneHue/nepemelteHme pedep kak
nNpu NOCTPOEHUN NIMHENYATON NOBEPXHOCTM.

BameyarHue. CermeHTaums crmbos nuHendaTon obevarkm He NpegycMOTpEHa.

- [opaboTaHa komaHga Caué:

- lNosiBMNack BO3MOXHOCTL BblOopa cnocoba noctpoeHusi: Ha paccmosiHue, [Jo
eepwuHbl, [Jo nosepxHocmu (NPexHU NOPSAOK Co3AaHnsa crmba COOTBETCTBOBAIT
BapuaHTy Ha paccmosiHue).

- CT1ano BOo3MOXHbIM 3aaHne OJTMHbI OTAENbHO AN KaXaom n3 GOKOBbIX CTOPOH
npogomxeHus crmba. [Ina nepexoga K 4aHHOMY BapuaHTy NoCTpOeHus crieqyet
BKMOYMTb Ha lMaHenn ceoncTts onuuio Mo 2 cmopoHam.

- [JopaboTaHa komaHaa 3amMbikaHue yaro08:

- Ha lNaHenwn cBoncTB nosisunack onuus EQuHbIe napamMmemphbi, NO3BOSAOLLASNA
NPMMEHUTb TeKyLLMe napameTpbl 3aMblKaHUs KO BCeM 3aMblkaeMbiM crnbam (paHee
CMeHa NnapameTpOoB 3aMblKaHUS BbIMOMHANACH AN KaX4oro crnba B OTAENbHOCTH).

- B cnucok O6pabomka yena no6asneH BapnaHT Kpyeoeas. [laHHbIn cnocob
00paboTkn npegycMmaTpmBaeT NOCTPOEHME KPYIIoro OTBEPCTUSI B MECTE CThIKa
3aMblkaeMbix crmboB. Monb3oBaTenbs MOXET 3a4aTb TOYHOE MOSIOXKEHMNE OTBEPCTUS U
ero anameTp.

- TlosiBunacb BO3MOXHOCTb KONMUPOBAHNS CBOMNCTB MeXAY OAHOTUMHLIMU TMCTOBLIMMN
aneMeHTaMm nNpu Nx NOCTpoeHun/pegakTMpoBaHnn. Tak, HanpuMep, B CO34aBaeMbli
crnb MOXXHO CKOMMPOBaTb 3HAYEHUs paguyca u yrna u3 gpyroro, ye CyLecTBYHOLLErO,
crmba. [ina atoro cnyxut kHornka Konupoeams ceolicmea Ha [NaHenu cneumanbHOro
ynpaBneHus.

- B nonsax BBOAA NMHENHbIX U YIMOBbIX BEMUYUH Ha [aHenn CBOMCTB Npy NOCTPOEHU
crnboB 1 OTBEPCTUI B NIMCTOBOM Tere Tenepb AOCTYMHO MEHIO FEOMETPUYECKOro
kanbkynatopa. OHO COAEPXUT crneaytoLme KomaHabl:

— NPV BBOAE NIMHENHDBIX BEJTUYNH;

- [AnuHa pe6pa,
- PaccmosiHue mexdy o6bekmamu,
- AQuamemp,
- Paduyc,
— NPV BBOAE YIIOBbIX BENTNYNH;
- HanpaeneHue o6bekma,
- Pacmeop dyau,
- Mexdy deymsi o6ekmamu.

Kpome Toro, B JaHHOM MeHI0 npucytcTeyeT komaHaa Konupoeams ceolicmeo,

Nno3BonsAoLLaa NPUCBOUTL pefakTUpyeMOMy NapameTpy Takoe e 3HayYeHue, Kak B

OPYrom anemMmeHTe.

3. B HacTpoe4HOM guarnore, NosiBNSAOLLEMCS MPU COXPaHEHUN COOPKM Kak aeTanu 1 npu
yAaneHum ncTopum NOCTPOEHNS MoAENN, NOSABUIMUCH ONUNUN:

- Yyumblieamb CKpbimble KOMIMOHeHMbI — YNpaBrseT 06paboTKoON CKPbITbIX
KOMMOHEHTOB; €CIN ONuMs OTKIMIOYEHA, TO CKPbITbIE KOMMOHEHTBI CHATAOTCH
OTCYTCTBYHOLLUMMU,
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- 06BbeduHumb mena u KOMIMOHeHMbI 8 0OHO MeJslI0 — BKINOYaeT BapuaHT
npeobpasoBaHnsi, NPy KOTOPOM BCe Tera U KOMMNOHEHTbI, UMetoLmne obLme
NMOBEPXHOCTU UK 06beMbI, CriMBatoTCs B 04HO. Ecnn nonyyeHHoe Teno umeet
MOSOCTM, TO OHM 3aroNHATCS MaTepuanom. Ecnv Tena 1 KOMNOHEHTbI HE UMEIDT
obLLMX NOBEPXHOCTEN, TO CO34AETCH TENo M3 YacTei.

MosiBUNack BO3MOXHOCTb BbICTPOro Bbibopa KOMMNOHEHTOB B COOpKe Ha OCHOBE UX
pacnonoXeHns OTHOCUTENbHO rabapuToB ApyrMx KOMMOHEHTOB. [Ans BbIGopa KOMNOHEHTOB
no rabaputy HyXXHO CHayana BblAenuTb KOMMOHEHTbI, onpegensowne rabapuTt, a 3ateMm
BbI3blBaTb koMaHay Bbigenutb — Mo rabaputy — KomnoHeHTbI BHYTpY rabapura
nnéo Beligenutb — Mo rabaputy — KomnoHeHTLI BHe rabapura.

B cbGopke n3aMeHeH cocTaB KOHTEKCTHOIO MEHIO BblAENEHHOro NpuMmnTea — peodpa,
BEPLUMHbI UNN FPaHn — NpPUHaAIeXaLlero BCTaBke KOMMOHEHTa. 3 MEeHI0 NCKMoYeHb!
KOMaHZbl, OTHOCALMECS k onepaunn (Pedakmupoeamb acku3, Pedakmupoeamsb
UCXOOHbIU 351eMeHm vi ip.), @ BKIIIOYEHbI KOMaHAbl, OTHOCALLMECS K KOMMOHEHTY
(Pasmecmumb KoMnoHeHm, U3ameHumb mun 3a2py3ku v gp.). lNpn 3ToM KOMaHabl
AEVCTBYIOT HA KOMMOHEHT NEPBOro YPOBHA (HECMOTPSA Ha TO, YTO BblAENEHHbIV NPUMUTUB
MOXET NMpuHaanexaTb KOMNOHEHTY 6oniee HM3KOro ypoBHS). Takum o6pasom, B OKHE
Moenun Tenepb MOXHO BbIMNOMHATL NPaKTUYECKM Te e AeNCTBUSE C KOMMNOHEHTaMM
NepBOro ypoBHS, 4TO 1 B [lepeBe nocTpoeHus. 1o genaet 6onee ygobHon paboTy ¢
6onbwmmmn cbopkamu.

CsonctBa ObosHayeHue, HaumeHosaHue, Aemop v gpyrue (T.e. CBONCTBA, BKINOYaeMble B
OTYeT) cTanu OOCTYNHbI AN U3BMEHEHUs1 B OkHe Ceolicmea and Moaenv B LENom
(kopHeBoro anemeHTa [lepeBa)  KOMNOHEHTOB, B TOM Y/CE BCTABMEHHbIX 13 OMONMOTEK.
BrnbnunoteyHble KOMMNOHEHTbI MOTYT Takke UMeTb ApYyrve AOCTYNHble AN peAakTUpOBaHNS
B okHe Ceolicmea napameTpbl (€CNKN 3TO NPeayCMOTPEHO BUBIMoTEKON).

HepuyeHue. OghopmMrieHue yepmexeu

1.

Mosisunack koMmaHaa KoHu4Yeckas kpueasi, N03BONSAOLWLAas CTPOUTbL KOHNYECKME KPUBbIE
nyTeM yKasaHusi KOHEeYHbIX ToYek T1 1 T2, KacaTenbHbIX B HAX N TOYKU Ha KpUBOK nNnbo
koappuumneHTta. KacatenbHble MOryT ObiTb 3agaHbl yKazaHUEM TOYKM UX NepeceyeHns — B
9TOM Cllydae OHM CTPOATCA Kak NpsiMble, MPOXOASALLME Yepesd YKasaHHYI TOYKY U TOYkM T1
n 12. Takke ToYkM T1 1 T2 MOryT ObITb YKa3aHbl HA CYLLECTBYOLMX OO bEKTax — B 3TOM
crny4vae KacaTesnlbHON K KOHNY4ECKOW KPMBOW CTaHOBUTCH KacaTenbHas K OObekTy B
yKa3aHHOW TOuKe.

Mpun co3gaHmm B YepTexe accounaTUBHOIO BMaa Moaenun, ABNAILWENCSA 3epKanbHbIM

NCNOSTHEHMEM OPYroK, YKe CNpoeLMpoOBaHHON B 3TOT YepTeX MOAENN, K BMaam

Ao06aBnATCA HAaQNUCK CreayoLWEero CogepXXaHust:

— [ONnS BUOa UCXOOHOro UCNOfHeHUs: «[0603Ha4YeHne NCXOQHOro UCNOSTHEHNSA]Y,

- 4nsa Buga 3epkanbHOro UCNosiHeHus: «[0bo3HaveHme 3epkanbHOro NCNOSTHEHWSA] —
3epkanbHoe oTpaxeHune. OctanbHoOe — cM. [0003Ha4YeHNe NCXOOQHOTO UCMOSTHEHMUSA]».

Hanunune Takux Hagnucen — TpeboBaHne cTtaHgapTa. [onb3oBaTtenbs MOXeT

BKIMIOYMTBL/OTKIIOYMTL UX CO34aHNE U HAaCTPOUTbL UX codepkaHue Ha Bknagke Hadnuck

awnanora, Bbl3biBaeMoro komaHgon Cepeuc — lNapamempesbl... — Tekywuli yepmex —
Mapamempbi dokymeHma — Bud (ans HOBbIX AOKYMeHTOB — Cepeuc —
Mapamempesbl... — Hoeble dokymeHmbl — [paghuyeckuli dokymeHm — [lapamempsbi

dokymeHma — Buo).

MosiBuNachb BO3MOXHOCTb 3afaHNsi ANMHbI NMPOAOIMKEHNST pa3MepHbIX JIMHWUIA pa3MepoB: B
Amaror HacTPONKM napaMeTpoB OTPUCOBKM pasmMepoB A06aBNEHO Mnose ebixod
pa3mMepHbIX TUHUU 32 8bIHOCHYHO.

Paboma ¢ mekcmom

1.

MosiBMNacb BO3MOXHOCTL CO34aHMs 3epKarnbHO OTPaXeHHOro TeKCTa B rpadomnyecKkmnx
AOKYMEHTax M ackm3ax. [1ns aToro cnyxmt onunsa 3epkasibHoe ompa)KeHue Ha BKIlagke
Pa3smewieHue NaHenn cBONCTB NpU CO34aHUN HAAMUCK.
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YnpasneHue BUOOM TEKCTa Npu BbINONHEHUU kKoMaHabl CuMMempusi NPON3BOAUTCS C
MOMOLLbIO ONuUMK 3epkasibHO ompa3ums mekcmai. [1py BKIOYEHHON OMNUUK TEKCTbI
3epKarnbHO OTPaXXakoTCs, NPU OTKIIIOYEHHON — COXPaHSIIOT BUA,.

Tenepb MOXHO HAaCTPOUTb KONMMYECTBO M PacnonOXeHNe XapaKTepHbIX TOYEK ANng
nepemeLleHns Haanucu (oTobpaxaroTca Npu ee BblAeneHnmn) B rpaddnyeckoM LOKYMEHTE U
ackmse. [JoCcTynHoO Tpu BapuaHTa, B TOM YMCIE C pacnonoXeHnem To4ek no yrnam u B
cepefuHax CTOPOH rabapuMTHOro NpPAMOYrosibHMKa HagnMcKu. HacTpoika BbINonHAEeTCS B
ananore, Bbl3biBaeMoM komaHaon Cepeuc —IlMapamempsl — Cucmema —
Ipagpuveckuli pedakmop — XapakmepHbie MOYKuU.

Meyamp

1.

Tenepb Anga ne4yaTt MHOrONIMCTOBOrO AOKYMEHTa 13 rNaBHOro OKHa (T.e. Yyepes ananor
lMeyamb dokymeHma, 6e3 Bxofa B NpeABapuTenbHbI MPOCMOTP) AOCTATOYHO, YTOObI
NNCTblI UMENW Of4MHaKOBbIM pa3mMep. PaHee TpeboBanack Takke oagnHaKoBasi OpueHTauus.

B pexvmMe npeaBapuTenbHOro NpocMoTpa nepen nevatbio nosiBunack komaHga
Macwma6 no ebidesnieHHbIM nnucmam. lNocne ee BbI30Ba BblAENEHHbIE NNCTbI
OTOGpaxatoTcs MONHOCTLI0 B MaKCUMarnbHO BO3MOXHOM MacluTabe.

Mpn aBTONOArOHKE NUCTLI JOKYMEHTOB TENEpPb MOryT aBTOMaTU4eCKM NOBOpayMBaTbCs Ha
90°, ecnun 310 HEOBXOAMMO ANS BbINONHEHUS NOATOHKM, T.€. ONTMMMU3aLNN pa3MeLLeHus
AOKYMEHTOB Ha Oymare. PaHee aBToNoAroHka BbINOMHSANACh NWLb 3a CYET U3MEHEHUS
mMacLuTaba nucTos.

Tenepb nocne BbINOSIHEHWS B NPeABapUTENbHOM MPOCMOTPE onepauuii, U3MeHsIHLLNX
KONMMYECTBO CTPaHWL, NeyaTu, Ha akpaHe 0TobpaXkarTCs He BCE NUCThI, KaK paHblue, a Te
e, YTo ObINKN BUOHBLI HA MOMEHT 3anycka onepauuu.

Paboma co cneyudgukayueli

1.

Tenepb Npu OTKPbITUM cneumdmKaLum He NPOM3BOAUTCS ee aBToMaTu4eckas
aKkTyanusauusi, a Nb BbINOMNHAETCA NPOBEpKa COOTBETCTBUS MeXay crneumdukaumen n
NOAKMIOYEHHBbIMM K Hel oKyMeHTamu. Ecnmn oGHapyeHo paccornacoBaHue, To
cneumndmrkaumns otobpaxkaeTcs nepevepkHyTON MYHKTUPHBIMU NIMHUSIMU U BblaaeTcs
3anpoc Ha nepectpoeHune cneundmkaumum. Nonb3oBaTenb MOXET:

- [loaTBepanTb NepecTpoeHne — CBA3aHHble CO crieumdmrKaumen YepTexmn n cbopku,
KOTOpble Ha AaHHbIA MOMEHT He akTyaribHbl, MepecTpanBaoTCs, Nocrne Yero JaHHble U3
HUX nepegarTcd B cneungukaumio.

- OTkasaTbCsa OT NEPEeCTPOEHNsT — HU CrneumduKkaLms, HN NOLAKITHOYEHHbIE K HEN
OOKYMEHTbI HE N3MEHSAITCSA; cneundmrKauns octaeTcs nepeyepkHyTon, HO 3TO He
MeLlaeT ee pefakTMpoBaHuio 1 nedaTu. MNMpn HeobxoamMMocTK cneundukaLmo MOXHO
NnepecTpouTb NO3Ke — C NOMOLLbIO KOMaHabl Bud — lMepecmpoums.

3anpoc Ha nepecTpoeHne crneunduKkaLmum MoXeT NOABMNATLCA HE TOMNBKO NPU OTKPbITUM
cneumndmrkaumnm, Ho 1 Npu paboTe ¢ HEW, eCrnv B NOAKIIOYEHHbLIX JOKYMEHTAX MPOM30LLIIM
N3MeHeHus1, TpebyloLme nepedayn B cneunukaumio.

[o6aBneHbl HACTPONKK, yNpaBnALLMEe aBTOMaTU4eCKMM OOHOBNEHNEM N COXPAHEHMEM
AOKYMEHTOB, MOAKITIOYEHHbIX K cneundukaumm. [laHHble HaCTPONKM NPoOn3BOAATCSA Ha
Bknagke Cucmema obLuero HacCTpoeyHoro guanora, B pasgene Pedakmop
cneyugukayuli — Mapamempbi 06Ho81IeHUSs O0KyMeHmMoe8. OTOT pa3ferl COAepXuT
ABe onumn (N0 yMOSYaHMUIO BKIOYEHbI):

- [lpu nepecmpoeHuu cneyugukayuu coxpaHsimb MoGKSIF04YeHHbIe OOKYMeHMbl,
OMKpPbIMbIe 8 «CJIENOM» PEXUMe — €CIN BKIII0YEHA, TO MOAKIOYEHHbIE K
cneundukaunmn JOKyMEHTbI, KOTOpble NPy ee NepecTpoeHnn Gbinm OTKpbITbI B
«CINenomy» pexvmMme 1 NepecTpoeHbl, 3an1cbiBaOTCS HA AUCK HEMEOSIEHHO U
6e3yCcnoBHO, a €criv OTKIKYEHA, TO 3TN AOKYMEHTbI 3annCbiBaOTCA TOMBKO Nocne
COXpaHeHus crneunduKkaumumn 1 He 3anncbiBalOTCA B Cryyae 3aKpbITUs cneumdgukaumm
0e3 coxpaHeHus.
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- [lpu coxpaHeHuu cneyugukayuu nepedaeams 0aHHbIe 8 MOOK/IHOYEHHbIe
A0KyMeHMbI — eCn BKIoYeHa, TO NpU CoXpaHeHun cneuundukaumm nponssoamTcs
aBTOMaTuU4eckasi nepefada AaHHbIX U3 HEE B NMOAKIIOYEHHbIE OKYMEHTbI, €CNu
OTKIOYEHA, TO Nepeaaya He NPOM3BOAUTCS HU MPU COXpPaHEHUM crieumnduKaLmmn, Hu
npu BbI30oBe KOMaHabl CUHXPOHU3ayusl.

3. TlNosiBUNacb BO3MOXHOCTb COPTUPOBKN OOBHEKTOB B pa3genax crneumdukaumm donee yem
Nno odHOW KonoHke. MNonb3oBaTenb MOXET 3a4aTh CMMCOK KOJTOHOK, MO KOTOPbLIM
NpPON3BOANTCSA COPTUPOBKA, N TUM COPTUPOBKM B KaXKO0M M3 HUX. COpTMPOBKA MO KONOHKaM
BbINOSHSAETCA B TOM NMOpsike, B KOTOPOM OHW NepeyvncreHbl B cnncke. [laHHasa HacTponka
Npoun3BoOANTCS Ha HOBOW Bknagke Copmupoeka ananora pegakTMpoBaHUs CTUNSA pasaena
crneundukauuun. 3ta BKNaaka cogepxuT onumio O6bLekmsbl 8 paszdesie copmupoeamb
(nepeHeceHa ¢ Bknagkn Hacmpolku) i CNNCOK KONMOHOK C YKa3aHUeM TUIMOB COPTUMPOBKN.

4. TlosiBunacb BO3MOXHOCTb yNpaBfieHNsi NOPSAKOM COPTUPOBKM OOBLEKTOB crneumdukalmm no
koay B pasgene [JokymeHmauus. OAnga aToro B nognanky \Sys rmaBHOWM Nanku cuctembl
pobaeneH pann GRAPHIC.KDSP, copepxalwuin nepeyeHb KOAOB LOKYMEHTOB B TOM
nopsiake, B KOTOPOM OHUM AOMKHbI crieaoBath B pasgene JokymeHmayusi CornacHo
crangapty. dopmart panina TEKCTOBLIN, T.€., OTPe4aKkTUPOBaB AaHHbIV dain,
NnoNb3oBaTelNlb MOXET N3MEHUTb YMOMYaTENbHY COPTUPOBKY, HAaNpUMep, B Criyvyae
MCNonb30BaHMA HECTAHAAPTHOro kofa. PaHee copTMpoBKka No Koay Npou3Boamnach
cornacHo nopsigky cnegoeaHusa kogoB B doanne GRAPHIC.KDS.

lpunoxeHus
1. [OopabotaHa 6ubnuoTteka CepeucHble UHCMPYMEHMbI.

- [obaeneHa komaHga Cumeosibl 83osib Kpueoll. OHa No3BONSET PacnonoXnTb
BBEAEHHbIE CUMBOJSIbI (OHM A0SMKHBI ObITh pasgeneHsl npobenamm) BOOSb YKa3aHHOW
KpmBoW. [loCTyrMHbI cnegytoLlme HaCTPOMKK:

— BbIOOp y4acTka KpMBOW,
- 3ajaHue CMELLEHUA — PacCTOSAHUS MeXay KPMBOW 1 CUMBOMAMW,
- Bbl6Op HanpaBneHus,

— BblIGOP OpMEHTALUMN — Kaxabli CUMBOS NOA OnpeaeneHHbIM YIIoM K KacaTenbHoN B
COOTBETCTBYHOLLEN TOYKE KPUBOW MM BCE CUMBOJbI MO OOHUM U TeM e YINoMm K
rOpPU3oHTanMw.

— [pn nocTpoeHnn oTBEPCTUS, CBA3AHHOIO C KPMBOW, NOSIBMIIACb BO3MOXHOCTL 3a4aHus
yrfia HakfloHa OCx OTBEPCTUS K rOPU3oHTanu (paHee CBA3aHHOE C KPMBOM OTBEPCTME
pacnonaranocb no Hopmanu K Hei). [ina BBoAa 3Ha4vyeHus yrna Ha [NaHenb cBoncTB
pobGaeneHo none Yeosn, a Ans Bo3Bpara K opueHTaumm OTBePCTMS MO HOpManu K
Kpuson — onuna Mo Hopmanu.

2. [opabotaHa 6ubnuoteka CmaHOapmHbie usoenus.

- [losBunacb BO3MOXHOCTb BCTaBMATb B YEPTEX KOHCTPYKTUBHbBIE 3fIEMEHTLI C
pasmepamu.

- B karanor Kpenex no6asneHsbl:

- lMpyxumHbl TOCT 13766-86, TOCT 13767-86, TOCT 13768-86, TOCT 13769-86,
FOCT 13770-86, TOCT 13771-86, FTOCT 13772-86, TOCT 13773-86, TOCT 13774-
86, TOCT 13775-86, TOCT 13776-86.
- B karanor emanu, y351b1 U KOHCMpPYKMUeHbIe 3rieMeHmbI oOaBneHbl:
dnaHubl ASME B 16.5,
dutuHrn Tpybonposogos ASME B 16.9,
dutnHrm ASME B 16.11,
odnaHubl FOCT P 54432-2011,
Mpoknagkm TOCT P 53561-2009, NOCT P 52376—2005.
3. B npunoxeHue PacnosHasaHue 3D-modenel nobaBneHbl KOMaHabl, NO3BONSOLLIME
nepen pacrnosHaBaHMeM Modenu yaanuTb HEKOTOPbIE ee aneMeHThl (Hanpumep, dacku,
CKpYrneHus, Merkue oTBepcTus):
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- YOaneHue 2paHeli — CnyXvT OnNs yaaneHns npousBosibHbIX rpaHei. Mepen BbI30BOM
KOMaHAbl HEOGXOANMO BbIAENUTL OAHY UMM HECKOSNBKO CMEXHbIX rpaHemn.

- YOaneHue mMenkux 3sieMeHMO8 — CNyXWUT ANs aBTOMaTU4eCKoro noucka n yaaneHus
MEenKnx anemMeHToB. Menkum cumtaeTcst anemMeHT, pa3Mep KOTOPOro He NpeBbiaeT
3aaHHbIV NPY HACTPOMNKE NPUNOXEHUs (B NPOLEHTax OT AMaroHanu rabaputHoro
napannenenunega mogenu).

Ecnu yganeHue Yactn mogenu, cogepallen ykasaHHble rpaHu, UM HangeHHbIX Menkux
3nemMeHTOoB 6e3 HapyLLEHMS LIeNTOCTHOCTM MOAENN BO3MOXHO (T.e. Npunexalume rpaHm
MOryT ObITb MOANMULMPOBAHLI TaK, YTODObLI TENO OCTaBanoch LenbiM), TO OHW YAANsTCS.

OcHoBHOEe Ha3HayeHne KomaHg YoasnieHue epaHeli v YOaneHue MeslKux 3/71eMeHmoe —
ynpoLyeHne reoMeTpum Mogenu Ans nocneayoLwero pacno3HaBaHusi UNn aHanusa c
MOMOLLbIO pacyeTHbIX MPOorpamm.

HopaboTaHo npunoxeHne Komnnekmoesuwuk dokymeHmoe KOMITAC-3D: Tenepb MOXHO

ynpaensaTb Job6aBneHmemM B KOMMMEKT hainoB-MCTOMHUKOB KOMUI FEOMETPUMN U

KOMMOHOBOYHOM reoMeTpun. [Ina aToro cnyxat onuuv BkiroYums 8 KoMisieKkm

UCMOYHUKU Konul ceomempuu v Bknroyumb @ KOMMJIeKM UCMOYHUKU

KOMIMOHOB0YHOU 2eoMempuu ananora npunoXxeHust.

HopabotaHa APM FEM, cucmema npo4YHOCmMHo20 aHanu3a onss KOMITAC-3D.

- [obGaBneHa BO3MOXHOCTb pacyeTa coObCTBEHHbIX YacToT Anst KO-ceTok n310-y3nosbix
TeTpasapos.

- [JobGaeneH HOBbIN 0ObLEKT 3akpernsieHue Mo Hopmalsu.

- PeanusosaH peXxnmMm NoCTpOoEeHUA LUBETOBbIX KapT pe3dyfibTaToB C BOSMOXHOCTbIO
BblBOAa 4YaCTh Moaernn B 3aBUCMMOCTU OT HACTPOEK crneunanbHOM OONONHUTENBHOM
LLKanbl (BbILIJe, HWXe nnm Mmexay ABymMmsa nosnb3oBaTesibCKUMU 3Ha‘~IeHVI$IMVI).

- Peanu3oBaH pexum NoCTPOeHUs KapTbl pe3ynbTaToB B BUAE OAHON U30MOBEPXHOCTH.
- [obaBneHbl HOBble METOAbI pacyeToB ANs:
- cTaTudeckoro pacyeta: MT_Frontal;
- pacyeta yctondmsocTu: JlaHuow, FEAST, MNMouck kopHen getepmuHaHTa (Sparse);
— pacyeTa cobcTBeHHbIX konebaHun: ItTepaunn nognpocTtpaHcTe (Sparse) 6e3
opToroHanusauuu, JlaHuoL.
[ononHeHa n akTyanuampoBaHa 6a3a gaHHbIx onbnuotekn Mamepuanb! u
CopmameHmbl.

- O06uwee KonuyecTBo Matepuranos coctaenset 6onee 10800 HaMmeHoBaHMI. B Tom
yucne:

— 1470 oTe4eCcTBEHHbIX MAPOK CTaneun u cnnaBos.;

— 2393 3apybexHble Mapku cTanen n cnnasos;

— 145 mapok 4vyryHa;

- 1145 mapokK LBETHbIX METasIoB 1 CNIaBoB;

— 263 HauMeHOoBaHUA NernpyrLLmMX CnnaBos.,;

- 449 mapok macesi 1 CMasok;

— 225 MapoK NakoB N Kpacok;

- 602 mapkn nnacTtmacc;

- 474 mapku Knees;

- 1400 HauMeHOBaHWI CBaAPOYHbIX MaTepPManos;

- 612 HauMeHOBaHUM NPOBOAOB N Kabenen;

- 346 HaMMeHOBaHUN CTPOUTESbHbBIX MaTepuaros;

- 132 Bnga ranbBaHN4YeCKNX NOKPbITUN;

- 196 HaMMeHOBaHUN KOMMO3ULMOHHbLIX MaTepuarnos.
- [lponsBeneHa 3aMmeHa ycTapeBLUNX AOKYMEHTOB:

- pokymeHT FOCT 1050-88 NpokaT copToBOM KanubpoBaHHbIN, CO cneLmanbHOn
OTAESIKOM NOBEPXHOCTU U3 YINepoaNCTOn KadeCTBEHHOM KOHCTPYKLUWMOHHOM CTanu.
O6wwme TexHnyeckme ycnosus 3ameHeH gokymeHtom FOCT 1050-2013

111



MeTannonpoayKumnsa n3 HenermpoBaHHbIX KOHCTPYKLMOHHBLIX KAYECTBEHHbIX U
crneuunanbHbix ctanen. Obwme TEXHNYECKNE YCIOBUS;

— pokymeHT FOCT 19281-89 lNpokaT 13 cTanu NoBbILLEHHOW MPOYHOCTM 3aMEHEH
aokymeHToMm NOCT 19281-2014 lNpokaT NOBbILLEHHOW NMPOYHOCTM (NPK 3amMeHe
AoKymeHTa fgobasneHo 48 HaumeHoBaHUM MaTepuarnos).

- B 6a3y gaHHbIx gob6aBneHbl HOBble JOKYMEHTbI U MaTepuarnbl, TpeboBaHUA K KOTOPbIM
pernameHTMpyTcs MU, OTO cneayroLmne AOKYMEHTbI:

- [OCT 28378-89 Matepuarnbl KOHCTPYKLMOHHbBIE MOPOLLKOBLIE HA OCHOBE Xeresa.
Mapku (36 HanmeHOBaHWUIA MaTepuanos);

- [OCT 26802—-86 MaTtepuanbl aHTUDPUKLMOHHbIE NOPOLLKOBbIE HA OCHOBE Xenesa.
Mapku (33 HaumeHOBaHUSA MaTepranoB);

- FOCT 1415-93 ®eppocunuumin. TexHnveckne TpeboBaHNs 1 YCNOBUA NOCTaBKN
(21 HaumeHOBaHWe maTepuanos);

- [OCT 4756-91 deppocunmkomapraHed. TexHn4eckme TpeboBaHUS U yCroBns
nocTtasku (18 HauMeHOBaHUN MaTepuanos);

- FOCT 4757-91 ®deppoxpom. TexHu4eckmne TpeboBaHNS 1 YCNOBUS NOCTaBKN
(42 HanmeHOBaHUA maTepuarnos).

Umnopm u akcnopm

1.

B ananor HacTponkn yteHns dannos coopmata DXF nnn DWG Ha Bknagky [JaHHble
nobasneHa onuus MpaHuybl 8uG08bLIX IKPaHO8 rno 2abapumam. Ecnun oHa BKMOYeHa,
TO dhopma BMOOBbIX IKPAHOB MMMOPTMPYEMOro OKYMEHTa ynpowaeTcsa Ao rabapuTHbIx
NpsIMOYTonbHUKOB. B pe3ynbTaTte, ecnv BUAOBbIE 3KpaHbl He NpsiMmoyronbHbl, B KOMITAC-
AOKYMEHTE MOryT oKasaTbCs «fnHMe» 00bekTbl, He oTobpaxaBLumecss B UICXO4HOM
AOKYMEHTE 13-3a TOro, YTo HaXoAuNUCh 3a npegenamu BuaoBbIxX akpaHos. [Mpu
OTKIMOYEHHOW onuun hopMa BUOOBbLIX 3KPAHOB He ynpoLllaeTcs, Ho obpaboTka AOKYMeHTa
MOXeT 3aHuMaTb 6onbluee Bpems.

Tenepb BoO3aMOXeH nmnopt cdannos Parasolid o 25-on Bepcmn chopmaTta BKNHOYUTENBHO.
UckntoueHa Bo3aMoxHoCTb 3anncun KOMITAC-gokymeHToB B choopmat WMF.

Omnu4us eepcuu 15.2 om eepcuu 15.1

Ob6uwee

Onsa peanusaummn Tpedosanun NOCT 2.503-2013, BbinyweHHoro B3ameH FOCT 2.503-90,
B GubnvoTekn ocpopmneHnii graphic.lyt n vector.lyt BkntoyeHbl opopmneHnst ans
rpacpmnyeckoro 1 TEKCTOBOrO JOKYMEHTOB M3geweH. 06 usmeHeH. Nepesbit nucm. FTOCT
2.503-2013 ®1 v UNzseweH. 06 uameHeH. lNocn. nucmebl. FTOCT 2.503-2013 ®1.
lMpumeyaHue. OdopmMneHns ans n3eeLLeHnin 06 nameHeHusx, cooreetctaytowme FOCT
2.503-90, ocTtaBneHbl B yka3aHHbIX bMbnunotekax opopmnieHui.

TpexmepHoe modesniuposaHue

MosiBMNack BO3MOXHOCTb HACTPOWKK 3anncu mogenen B doopmat getanu (*.m3d). Ans
OTKPbLITUSI HACTPOEYHOro Auanora crnegyeTt Bbl3BaTb KoMaHay CoxpaHums ¢
napamempamu, KOTopas NosABMAETCS B MEHIO KHOMKN CoxpaHumb fnanora CoxpaHeHus,
ecnu B cnucke Tun danna BeibpaHa ctpoka KOMITAC-emanu (*.m3d).

B amanore HacTpoiku coxpaHeHust B AeTarlb MOXHO BKITHOYUTL/OTKIHOYUTL COXPaHeHne
Macchl U LeHTpa Macc, yaaneHne Uctopmm nocTpoeHusi, npeobpa3oBaHne KOMMNOHEHTOB B
Tena unu getanu-3aroToBKU.

Takol e gnanor nosiBNAETCA Nocrne Bbi3oBa KOMaHAbl yaaneHns UCTOPUU NOCTPOEHUS
mMozenu.
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HepueHue. OgpopmrieHue Yepmexeu

1.

NuHenHble 1 yrnoBble pa3Mepbl TeENepb NPOCTaBNASIOTCS B OOHOM U3 ABYX PEXUMOB: B
peXunMe yKasaHus TOYEK UMK B PEXMME yKkasdaHns 0OBbEKTOB. [N nepeknioyeHms pexvmMa
CNyXuWT KHOMNKa Bbi6op 6a308020 06bekma Ha NaHenu cneunanbHOro ynpasneHus. Mo
YMOJYaHMIO NIMHENHbIE pa3Mepbl CO34al0TCS B PEXMME YKazaHWUs TOYeK, YTO No3BonseT
yKasblBaTb TOYKU NPUBS3KM pa3Mepa, a YrioBble — B PEXMME yKa3aHUsi OTPE3KOB, YTO
NO3BONSIET yKa3blBaTb CTOPOHbI Yrna.

Cnucok PasmeuweHue mekcma, No3BOSAOLLMIA BbIOpaTb BapuaHT pacnosioKeHns
pasMepHon Haanucu, nepeHeceH ¢ Bknagku Mapamempsbi NaHenn CBOMCTB Ha BKNagky
Pasmep.

[lo6aBneH HOBbIN BapuaHT pasMeLLeHns TeKCcTa, No3BONSAILMIN PaCMoNOXnNTbL HaaNUChb
nobbIM cnocobom — no cepeanHe/CHapyXn BbIHOCHbLIX JIMHUIA, NPOU3BOSIBHO UK Ha
nonke — 6e3 siBHoro Bolbopa BapmaHTa M3 cnmucka. Cnocob pasmelleHus onpegensiercs
CMUCTEMOW MO NOSOXEHWIO HAANUCKU, KOTOPOE MONb30BaTENb 3a4aET MbILbIO B OKHE
AOKYMEHTa Npu NpoCTaHOBKe pa3Mepa. OTOT HOBbIM BapuaHT Ha3BaH AemomMamu4yeckoe
pa3meujeHue.

MpexHun BapuaHT Aemomamuyeckoe pasmeuwjeHue (NpeaHasHavYeHHbI Ans
pasMeLLeHnsa HaanucK nocepeanHe Mexay BblIHOCHbIMU JIMHUSIMW U CHapPYXW OT HUX)
nepeMmMmeHoBaH B PukcupoeaHHOe pa3meuwjeHue.

HoBbIn BapyaHT pa3meLLeHnst TeKCTa JOCTYNeH BO BCEX pa3mepax, NpeaycmaTpuBatoLLmx
HaCTPOWKY NOMNOXEHWUs1 HaAMUCKU, KpOMe NIMHENHOrO LienHOro, IMHENHOrO U YrioBOro ¢
06pbIBOM M pagnanbHOro ¢ 3fIOMOM.

MpuBs3Ka K cepeamHe KpMBOW Tenepb OCYLLECTBSETCA C NOMOLLbIO NpuBsA3kn CepeduHa
(paHee ans aToro ucnonb3oBanachk npuesaska bawkaldwas moyka).

Umnopm u akcnopm

YcoBepLleHCTBOBaAH 3KCMNOPT AOKYMeEHTOB B hopmat PDF.

— [lapameTpbl pasHeceHus, ecrnv OHM 3adaHbl B COOpOYHON Mogdenu, nepegatotcs B pdf-
dann. MNpu npocmoTpe Takoro camna B Adobe Reader ynpaBneHue pasHeceHnem
NPON3BOANTCS C MOMOLLIbIO 3NeMeHTa Ansg NpocMoTpa aHMMauun Ha naHenu 3D-
WHCTPYMEHTOB.

- B guanore Hactpowiku 3anucn B dopmat PDF nosiBunacek onunsa CoxpaHumab
Hacmpoliku. Ecnv oHa BknoYeHa, TO napaMeTpbl, yCTaHOBIEHHbIE ANS 3anncu
TekyLLero AoKyMeHTa, 6yayT MCNonb30BaTbCAa A8 3anncu BCex nocrneayroLmnx
OOKyMeHTOB. pu coxpaHeHun cneuundunkaumin, rpapuyeckmx n TEKCTOBbIX JOKYMEHTOB
B HACTPOEYHOM Ananore NpucyTcTByeT Takke KHonka @usbmp, No3BonsoLLas
HaCTPOUTb (pMNbTPbI BbIBOAA.

lpunoxeHus

1.

MepepabotaHo npunoxeHne KOMIMAC-3awjuma; HOBOV BEPCUN NPUNOXKEHNSA NPUCBOEH
Homep 3.

- [punoxeHne nepenmeHoBaHo B Cucmemy 3aujumbsi OOKYMEHMmMos.

-  WM3ameHeH mexaHun3m 3aLwuThl, B cBa3un ¢ yem ¢ KOMIMAC-3D V16 moxeT
NCNONb30BaTbLCSA TONbKO TPETbSA BEPCUS NMPUNOXKEHUS.

- [JobGasneHa BO3MOXHOCTb 3aLLMTbl TEXHONOrMYECKUX COOPOK.
HopaboTaHo npunoxeHne CepeUCHbIe UHCMPYMeHMbI.
— [JobGaBneHbl kKOMaHAb!:

— Modobue o6BLekma — No3BONSET NOCTPOUTb IKBUOUCTAHTY YKa3aHHOWN KPUBOW;
BO3MOXHO CO3aHNe OAHOW 3KBUOANCTAHTbI — C BbIOPaAHHOW CTOPOHbI OT 06bEKTa
unu aByx — ¢ 06enx CTOPOH.

- HapyxHasi peabba — no3BonseT co3aatb B JOKYMEHTE N306paxeHne CTepxHs
3afaHHOro anameTpa c pe3bboni (Bua ceepxy); BOSMOXHO NMOCTPOEHNE CTaHAapTHOW
W HeCcTaHOapTHOW pe3bl, a Takke BbIOOp CTUNEN NNHWIA.
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- lMepecmpoums omeepcmusi u usobpaxeHusi pe3b6 — No3BoNsieT BOCCTAHOBUTb
B3aUMHOE MOMOXEHMEe KPMBOW N CBSA3AHHbLIX C HEl n3obpaxkeHuin OTBEPCTMI U pe3bh.
CBA3b co3gaeTcsa nyTem ykasaHus KpMBOW MpU CO34aHUM OTBEPCTUN N pe3bb;
nepecTpoeHune TpebyeTcs, ecnu B pesynbTaTe peAakTMpoBaHNA N3MEHUITOCh
nonoxexue, hopma unm pasamep Kp1MBoW.

- KomaHgpbl noBopoTa 06bEKTOB — MO3BOSSAOT NOBOPAYNBaTh OTAENbHbIE OOBHEKTLI U
rpynnbl Ha 90° nnu 180°; LEHTPOM NOBOPOTA ABNSAETCSA LEHTP rabapuTHOro
NPSIMOYronbHWKa 06bEKTa UNn rpynnbl 06 bEKTOB.

— KomaHgpl 3epkanbHOro oTpaxxeHus 06 bekToB — MO3BOMAT OTpaxaTb OTAerNbHbIe
00BbeKTbl U rpynnbl OTHOCUTENBHO BEPTUKANIBHOW NN FOPU3OHTAaNIbHOW OCEBOW
nunHumn. OceBas NPOXoauT Yepes LeHTp rabapuTHOro NPAMOYrofibHUKa o6bekTa munm
rpynnbl 06 bEKTOB.

- KomaHgp! BblpaBHMBaHNSA 06bEKTOB — MO3BONSAIOT BbIPOBHSTL MO 3a4aHHOW TOYKE
Kpas unu ueHTpbl rabapuTHbIX NPSIMOYrOfIbHUKOB YKa3aHHbIX 06bekToB NMbo
COBMECTUTb LIEHTPbI 3TUX NPSAMOYTrONbHUKOB.

NHcTpymeHTanbHas naHenb 6MbnvoTekn Tenepb BKOYaeT B cebs crieayolme

naHenu: MHcmpymeHmeol, Onepayuu ¢ KoHmypamu, Omeepcmus u pe3bbbl,

Moeopom o6bekmoe, BoipasHueaHue 06 bekmoas. Mpy noakntoveHHon bubnmnoTteke

ee naHernb aBToMaTU4YeCKN NokasbiBaeTCs, ecnu TUMn AoKyMeHTa npeanonaraet

npuMeHeHne KomaHa 6ubnuoTekn (HanpumMmep, YepTex) N CKPbIBAETCA B MPOTUBHOM
cny4yae (Hanpumep, MOAenb).

HopaboTtaHa 6ubnunoteka CmaHdapmHsbie U30enusi.

Ho6aBneHa BO3MOXHOCTb Npeobpa3oBaHNA NMEIOLLMXCA B JOKYMEHTE OObEKTOB
KoHcTpykTOopckon 6ubnuotekn B 06bekTbl Bubnuotekn CtaHgapTtHele N3genua. Ang
3TOr0 HY>XHO ABOVHbIM LLENYKOM MO 0OBLEKTY 3anyCTUTb ANanor ero peaakTMpoBaHus
nocne BHeCEeHUs1 USMeHeHU (M 6e3 HNX) 3aKpbITb Ananor KHoMnkon MpumMeHuMb.
lMpeobpasoBaHne AOCTYNHO AnA 06beKTOB, BCTABMNEHHbIX N3 KOHCTPYKTOpPCKOWM
onbnunotekn, BxogmueLuen B coctaB KOMIMAC-3D Bepcum 9 nnn 6onee nosgHew;
HekoTopble 06beKTbl NpeobpaszoBaTb HEBO3MOXHO — B 3TUX CyyaaXx BbiaaeTcs
coobLleHue.

MosiBunach BO3MOXHOCTb UCMONb30BaHUSA XapakKTePHbIX TOYEK A1 U3MEHEHUS
pa3mepoB KpenexHblx nsgenui B rpacdpmyecknx KOMIMAC-gokymeHTax.

B katanor KoHcmpykmueHbie anemeHmsbi pobaeneHbl otBepctust ASME B1.1.
B katanor Kpenex no6aBneHbi:

- Bbontbl ISO 15072, TOCT 7787-81, TOCT P MCO 8765-2013, TOCT P UCO 4016-
2013, TOCT P NCO 4014-2013, TOCT P UCO 15072-2013, TOCT P 55739-2013;

— BuHTbl ISO 12474, TOCT P UCO 4026-2013, TOCT P NCO 4027-2013, TOCT P
NCO 4028-2013, TOCT P NCO 4029-2013, TOCT P NCO 4766-2013, TOCT P NCO
1580-2013, FOCT P NCO 1207-2013, TOCT P NCO 2010-2013, TOCT P NCO 7047-
2013, TOCT P NCO 7046-1-2013, TOCT P MCO 2009-2013, TOCT P NCO 4762-
2012, TOCT P NCO 7045-2013, TOCT P NCO 7046-2-2013, TOCT P NCO 7048-
2013, TOCT P NCO 14580-2012, TOCT P NCO 14584-2012, TOCT P NCO 12474-
2012, FOCT P 55742-2013, FOCT P NCO 14585-2012, TOCT P NCO 14586-2012,
FOCT P UCO 14587-2012, TOCT P UCO 1479-2013, TOCT P UCO 1481-2013,
MOCT P UCO 1482-2013, TOCT P NCO 1483-2013, TOCT P MCO 10509-2013,
FOCT P NCO 7049-2012, TOCT P NCO 7050-2012, TOCT P NCO 4018-2013, TOCT
P NCO 4017-2013, TOCT P NCO 8676-2013;

- [avkn TOCT P NCO 4161-2013;

— Mpodpunun MOCT 8239-89, TOCT 8240-97, TOCT 8509-93, TOCT 8510-86, TOCT
19771-93, TOCT 19772-93.

HopaboTtaH Komnnekmoeuw,uk dokymeHmoe 0sist KOMITAC-3D: Tenepb OH no3sonsieT
nmeHoBaTb KOMIMAC-a0KyMeHTbI cornacHo nx 0603HayYeHnam u/unm HamMmeHoBaHUSIM.
UT0o6bI YKa3aTb, Kak 4OIMKHO (hOpMUpOBaTLCS MMs, B Ananore KomnnekToBLuKa cnegyeT
BbiOpaTb U3 CnNu1cka HyXHbIN BapuaHT: O603HavYeHue, HaumeHoeaHue, O603Ha4YeHue +
HaumeHoeaHue, HaumeHoeaHue + O603Ha4YeHue v 3aaTb pasgenuTens.
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Omnuyusi eepcuu 15.1 om eepcuu 15

O6uwee

1.

2.

4.

[MosiIBUNMCH HOBLIE CUCTEMHbIE CBOMCTBA JOKYMEHTOB: 3HaK HeyKka3aHHOU
wepoxosamocmu v lNapamemp Heyka3aHHOU wepoxoeamocmu.

HacTpoeuHsili ananor Mapamempsbi pe3b6bi NepemelleH U3 pasngena Pedakmop
modesiel B HOBbIN pasaen O6uwue 0151 0OKyMeHmMoa.

B rpaduyeckmx AOKyMeHTax U MOAensix Tenepb MOXHO YNpaBnsiTb OTOOpaXKeHnem
aonycka (T. e. BKIYaTb/OTKAOYaTb €ro nokas 6e3 notepun 3Ha4YeHUin OTKITOHEHWI) B
pasMepHbIX HAAMMCAX YIIOBOro pasMepa TakK Xe, Kak B pa3MepHbIX HagNUCSX NMUHENHbIX
pa3mepoB.

B okHe noAroToBKu AaHHbIX ANsS oT4eTa NosiBUNCS 3HAYOK — MHOUNKaATOP pexnma.

TpexmepHoe ModenupoeaHue
1. JopaboTtaH hyHKLUNOHAN MacCMBOB.

- Bo Bcex maccuBax, Kpome 3epKkarnbHOro n Mmaccusa no obpasuy, Tenepb MOXHO
yKasbiBaTb 4S9 KOMMPOBAHMS NPOU3BOSbHLIM Habop 06beKToB (paHee 37O 6bINo
OOCTYMNHO NuLWb B Maccmee no tabnuue). [1na nepexoaa k hopMmnpoBaHmto
Npon3BONbHOrO Habopa KonMpyeMbix OOHLEKTOB CIYXUT NepekntoyaTenb
lMpou3seonbHbitl B rpynne Tun Ha MNaHenn cBONCTB.

[aHHbI cnocob co3gaHna maccuBa npeanonaraeT BbIMONHEHME AN KaXaoro
aK3eMnssipa TeX e NOCTPOEHU, YTO U AN UCXOAHOro 06bekTa (06 LEKTOB), MOSTOMY
ANsi KONUMPOBaHMWS OOMMKEH OblTb Yka3aH He TONbKO 06BEKT, KoMK KOTOPOro TpebyeTcs
nony4nTb, HO U €ro UCXodHble 0OLEKTHI.

Mpy NOCTPOEHNM MaccuBa NPOU3BOSIbHLIX OGBHEKTOB MOXHO U3MEHUTb 3HAYEHMUS
nepeMeHHbIX Ans 3K3eMnnspos, bnarogaps Yemy konuu 6yayT UMeTb napameTpbl,
OTNMYHbIE OT OpUrMHana.

Kpome Toro, npu KonmpoBaHnM Npon3BOSbHbIX 0GBbEKTOB €CTb BO3MOXHOCTb
ynpaeneHuns obnacTbio NPYUMEHeHUst onepauuun, T. €. NoNb3oBaTeNlb MOXET ykasaTb
Tena u KOMMOHEHTI, KoTopble ByayT MOAMPULMPOBaHbI B pe3yrnbTaTe co3gaHus
maccuBa. Hanpumep, npu KonmpoBaHWM OTBEPCTUSI MOXHO BbIGpaTh Tena, matepuvan
KOTOpPbIX AOSMKEH ObITb yAaneH B pesyribTaTe NOCTPOEHUSI KOMUIA OTBEPCTUS.

- B Tabnuvue n3ameHsieMbIx NepeMeHHbIX 3K3eMMNIsSiPOB MaccvBa nosiBuiacb BO3MOXHOCTb
MEHSTb MecTaMmu cTonbubl. [Ins nepemelleHunst ctonbua creayeTt «nepeTawmnTby ero
3arofloBOK MbILLbIO B HY>XHO€ MECTO.

HopaboTaH npouecc BCTaBkM KOMMOHEHTA B MOAENb.

- Ha lNaHenu cneuunansHOro ynpasneHnsa nosiBunack kHonka M3mMeHuUmsb nosioxeHue
CK koMmnioHeHma, koTopas CnyXuT 418 BPEMEHHOTO (40 3aBepLleHns npouecca
BCTaBKW) U3MEHEHMSI MOSTOXEHNST TEKYLLEN CUCTEMbI KOOPAMHAT BCTABNSIEMOro
KOMMOHEHTa. JTO NO3BONISIET pa3MeLLaTb KOMMOHEHT B COOpKe, NCNONb3ys B Ka4ecTBe
6asbl He Kakylo-nNnnMbo U3 ero cMCTeM KoopauHaT, a HOBYH, NPOU3BOSIBEHO 3aaHHYIo,
cucTeMy KoopauHar.

- Ha Nanenu ceoncTe nosiBunack onuusi CoxpaHsamsb noJsioxeHue, NOo3BoNsoLWas
yKasaTb, TpebyeTcs nn cCoOXpaHsTb NOMIOXEHME BCTABSIEMOro KOMMOHEHTa nocne
CMEHbI CUCTEMbI KOOPAMHAT COOPKN, OTHOCUTENTBHO KOTOPOW NPOM3BOAMTCS BCTaBKa.
Onums gocTynHa, ecnn B TekyLLen cOopKe eCTb NoKasnbHble CUCTEMbI KOOPAMHAT.

- B npouecce BCTaBku cTanu JOCTYMHbI KOMaHAbl NepeMeLLeHnst 1 NoBopoTa
KOMMOHEHTA.

- Ecnn Bo Bpemsi BCTaBkM B MOAENb KOMMOHEHTA BKIIOYEH PEXUM CEYEHUS MOAENN, TO
BCTaBMAEMbIlA KOMNOHEHT TEMNEPb HE OTCEKAETCS MIOCKOCTAMMU CEYEHUS.

MosiBunacbk BO3MOXHOCTb CO34aHus B Mogenn o6o3HavyeHms HeykasaHHON LLepoXoBaToCTU

noBepxHoCTeN. BkntoyeHne/oTknoYeHne oTobpaxkeHna Heyka3aHHOM LepOXoBaToOCTH
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10.

11.

12.

npou3BoanTCs kKomaHaon Bud — Heyka3aHHasi wepoxoeamocme. [locne ABONHOro
LLIeNYKa MbIWbIO NO 3HaKy 3anyckaeTcs NPoLecc ero peaakTMpoBaHusl, B KOTOPOM MOXHO
BblOpaTb TUN 3HAKa, NapaMeTp LUEPOXOBATOCTU U ero 3HadeHue. O6o3HaveHne
HeykasaHHOW LepoXxoBaToCTU NepenaeTcs U3 MOAEeNU B CO34aHHbIN MO HEN
accounaTUBHBIN YepTex.

MosiBunacbk BO3MOXHOCTb 3anpeTa peaaktupoBaHus nobdoro obbekta Mmogenu (paHee
Takow 3anpeT MOXHO ObIfI0 HANOXUTb NMLLb HA KOMMOHEHTbI). COOTBETCTBEHHO BCE
006BbEKTBI TENEPb MMEKDT CBONCTBO PedakmuposaHue. YnpasneHne JOCTYNnoMm K
pefakTMpoBaHmio 06bekTa NPON3BOANTCS C MOMOLLBIO KOMaHA, AOCTYMHbIX B KOHTEKCTOM
MEHI0 BblAENEHHOro 00bLEeKTa 1 Ha NaHenn peakTMpoBaHMs MOLENU, a Takke NyTem
N3MEHEHUS 3Ha4YeHus1 cBoUCTBa PedakmuposaHue. Kpome 3HaveHuin 3anpeweHo n
PaspeweHoO gaHHOe CBOMCTBO MOXET MMETb 3Ha4yeHue 1o c/ior, o3Havatollee, 4To SOCTyn
K pedakTMpoBaHUi0 06bekTa 3aBUCUT OT 3HaAYEHUS CBOUCTBa Pedakmupyemocms CNnosl, Ha
KOTOPOM 3TOT OOBbEKT HaXoaUTCA.

HopaboTaHa koMaHAa YcnoeHoe uszobpaxeHue pe3bbbl: Tenepb Npy NoagroHke pesbobl
Ha NOBEPXHOCTU, K KOTOPOWN NpMMbIKAeT COOCHasi C HEN KOHMYecKas unm cepuyeckas
NMOBEPXHOCTb (Hanpumep, pesbba Ha cTepkHe ¢ dhackon/ckpyrineHnem, pesbba B
OTBEPCTMM C KOHUYECKUM LHOM M Ap.) MOXHO BKIMOYMTb AOMONHUTENBHYO NoaroHky. OHa
NO3BONSAET CMECTUTb BEPXHIOK rpaHnLy pesbbbl Tak, YTOObl COXpaHunach BbicoTa
pacKku/CKpyrneHus, a HWXKHIOK — Tak, YTOObl coxpaHunachb annHa 6a3oBov MOBEPXHOCTU
pe3bbbl. BkntoyeHne/oTknoYeHne AonoHUTENBHON NOATOHKN BbINOSHAETCS
nepekntovarenamm CmeweHue 1 CmeweHue 2 Ha [NaHenn CBOMCTB Npu CO34aHUN UNK
penakTMpoBaHMM YCIOBHOIO M306paxkeHnst pe3bbbl.

YcoBeplUueHCTBOBaHa HacTpOKa NnapaMeTpoB pexmma CeYeHUst: Npu co3gaHum HOBOro
LIara oTceYeHns ¢ ucronb3oBaHem crnocoba CMeuw,eHHasi N1I0CKOCMb Vnu
MoeepHymasi ny10cKocmb MOXHO yKasaTb NOCKOCTb OQHOr0O U3 NpeablayLUMX LWaros
OTCEYEHNs B Ka4ecTBe NNOCKOCTU, OTHOCUTENBHO KOTOPOW onpeaensieTcsi nonoxeHune
MAOCKOCTW TEKYLLEro wara.

MN3meHeHbl KomaHAabl nepemeweHna n noBopota KOMMOHEHTOB.

- KomaHgbl lToeepHymb komnoHeHm, [logepHymb KOMMIOHEHM 80Kpye2 ocu,
lMoeepHymb KOMMOHEHM 80KPYy2 MOYKU 0ObeANHEHbI B OOHY KOMaHOy —
lMoeepHymb komMnoHeHm. [locne ee BbI30Ba NOMb30BaTENb MOXET BpallaTb
KOMMOHEHT 0b6bI4HbIM 06pa3oM (BOKPYr TOYKM rabapuTHOro napannenenunena) nunu
yKkasaTb OCb/TOYKY, BOKPYr KOTOPOW TpebyeTcs BpaliaTb KOMMOHEHT.

- B komaHpax lToeepHymb komrnoHeHm vi [lepemecmumb KOMIMOHEHM KHOMKU
Bknroyumb/ebIKilo4umMb KOHMPOJIb coydapeHuli  Bknroyumb/ebikno9yums
pexum aemoconpsixeHuU nepeHeceHbl ¢ [NaHenn cneunanbHOro ynpasneHns Ha
Bknaaky lMapamempsi NaHenn CBONCTB.

MosiBUNCA HOBLIN CNOCOD6 N3MEHEHUS NOMNOXEHMUSI NPOU3BOAHbBIX Pa3MeEpPOB — MO
Tpaektopun. OCHOBHOE Ha3Ha4YeHne 3Toro cnocoba — nepemelleHme pasmepoB 3CKN30B-
CEeYeHnI B onepauunsix BpalleHns, Bbl4aBIMBaAHUSA U KNHEMATUYECKOW (MOCTPOEHHOM C
COXPaHEHWEM Yriia HaKloHa CeYeHns) B NSIOCKOCTb, COBMNaAatoLLyto C NobbiM
NPOMEXYTOYHbBIM UMM KOHEYHbIM NOMOXKEHMEM ceYveHns. [ns nepemeLleHms NnpomM3BoOaHOro
pa3Mmepa AaHHbIM cnocobom HeO6X0aUMO yKasaTb NOCKOCTb U TPAEKTOPUIO ABUKEHNS
pasmepa.

B okHe Ceolicmea Tenepb MOXHO BblIbpaTb UCMONTHEHNE KOMMOHEHTA, BCTABIIEHHOIO B
MOJernb, a TakKe UCMONTHEHNUE caMOn MOAENM.

MNosiBMNacb BO3MOXHOCTb 3aZlaHuUsl ONTUYECKUX CBONCTB ANs CroeB. AT CBOUCTBA
nepenarTcs TeM obbekTaM Mogenu, y KOTopbiX CBOMCTBO Ha3dHadyeHue ysema nmeet
3HadeHue [o croro.

Mpwu cozpaHuu/pegakTMpoBaHn TabnuLbl UICMOMHEHWUIA B YepTeXe Tenepb MOXHO
BKITHOYUTb MOAFOHKY TEKCTa CCbISIOK Ha 3Ty Tabnuuy B OCHOBHOW HAAMUCK K pa3mepam
AYenkun, cogepxallen CCebisky.

B npoueccax BCTaBkM KOMMOHEHTa B MOAENb M HACTPOVKM pexXuma cedeHns Mmoaenu
NosiBUNachb BO3MOXHOCTb yrpaBieHusi pa3aMepoM anemeHTa 6asvpoBaHus. [ns atoro
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cnenyet HaxaTtb koMbuHaumo knasuw <Ctri>+<Alt>+<Shift>, ycTaHOBUTb Kypcop Ha
anemeHTe 6a3nMpoBaHUs 1 BpallaTb KONEeCo MbILUW.

YepuyeHue. OghopmMrieHue yepmexeu

1. [NopabGoTaHbl KOMaHObl NOCTPOEHUS JTOMAHOW U KPUBbIX.

- KomaHga NURBS nepenmeHoBaHa B CrninaliH no nosrocam. B 3Ty komaHay v B
komaHay JlomaHasi po6asrneHa Tabnuua KoopauHaT BEPLUMH, B KOTOPOW
oTobpaxkalTcst KOOpANHATLI TOYEK, 3afaHHbIX AN NOCTPOEHNs. BO3MOXHO YTeHune
OaHHbIX B Tabnuuy 13 BHELWWHeEro ganna v 3anucb KoopanHat u3 tabnuubl B dann.

- KomaHpa Kpueast be3be 3ameHeHa komaHaow CnnaliH mno moykam. [py NocTpoeHnmn
cnnavHa no ToYkam MOXHO BblOpaTb TN co3gaBaemon kpueon: NURBS-kpueast no
moykam vnn be3be n ykasatb cnocob hopMmpoBaHMa NnapameTpoB TOYEK:
JlurelHsblii, Mo dnuHe xopdbl, lenmpocmpemumenbHbil. Kpome TOro, B pexnve
pefakTMpoBaHUS Co34aHHbIX BEPLUMH MOXHO YNpaBnsaTe (OPMON crifianHa B Kaxaomn
BEpLUMHE, 3aaBas HanpaBneHne n OvHy BEKTOpPA NPOM3BOOHON U 3HAYEHME
KPVBU3HbI.

Ha o6bekt NURBS-kpugasi mo mo4kam MOryT HaknaablBaTbCA napaMmeTpuyeckme
OrpaHUYeHus.

2. [lepepaboTtaH dyHKUMOHAN aBTOCOPTUPOBKM OYKBEHHLIX 0003Ha4YeHUn. B aBToCOpPTMPOBKE
Tenepb MOryT y4acTBOBaTb JIMHUU-BLIHOCKM M pa3mepbl. Kpome Toro, ctano BO3MOXHO:

— MeHATb OykBbl B 0603HAYEHMSIX MPOCTON NepecTaHOBKOM 0603HAYEHWI B CMIMCKE
copTUpyembIx 06BbEKTOB (paHee Anst 3Toro TpeboBanocb OTKYNTL aBTOCOPTUPOBKY,
ncnpaeuTb OYKBbI 1 CHOBA BKITHOUYUTbL aBTOCOPTUPOBKY),

- npucBavBaTb pa3HbiM 0603HAYEHNSIM OOHY U Ty e BYKBY C COXpaHEHMEM
ABTOCOPTMPOBKMY,

— WCKI4YaTb U3 aBTOCOPTUPOBKK OTAEJIbHbIE 0b03HaueHus.

3TN BO3MOXHOCTU peanv3oBaHbl 3a CHET UCMONb30BAHUS A aBTOCOPTUPOBKU TOFO XKe
MexaHu3ma, YTo U Ans HyMepauun: co3aaHa CUCTEMHas rpynna Hymepaumm
#Aemocopmuposka, BKoYeHre B KOTOPYH O6BEKTOB 0O3HAYAET, YTO OHU Y4acCTBYHOT B
aBTOCOPTMPOBKeE, T. €. Nony4aloT OYKBbI, onpeaensiemble HacTPONKOW rpynnbi
#Asmocopmupoeka. HacTpolika aTol rpynnbl NO-NpexHeMy NPOU3BOAUTCS B pasgene
Aemocopmupoeka HacTpoeyHoro auarnora. B avanor go6asneHsbl onumm, No3Bonsiowme
BKIMOYaTb U OTKMHOYATb COPTUPOBKY OGBHEKTOB MO YMOYAHMIO.

Mopsipnok paboTbl ¢ 06beKTaMu He M3MEHUIICA: AN TOro, YTOObl 06BLEKT yyacTBOBan B
aBTOCOPTMPOBKE, HEOBXOAMMO MpY ero CoO3AaHNN NN PeAaKTUPOBaHUM BKITIOYNUTD OMLMIO
Aemocopmupoeka Ha [laHenu cBoncTB. VCKnoyeHne cocTasnsaioT pasMepbl — OHU
pobasnstoTca B rpynny #Aemocopmuposka TONbKO BPYYHYIO.

3. lMosiBMNacb BO3MOXHOCTb accoummpoBaTb 0603HaYEHMs LLEPOXOBATOCTN, 6a3bl U NUHUIA-
BbIHOCKM (B TOM YMCre BXogsiLmMe B COCTaB Apyrnx 0603HayeHnin) ¢ BbIHOCHbIMU U
pasMepHbIMU NIMHUAMW PA3MEPOB, @ TaKKEe C OTBETBIIEHVUSIMU U NOSIKAMMW NIMHWIA-BLIHOCOK
(paHee oHM accouMMpPOBaNMCh NULLL C FEOMETPUYECKUMUN OO BEKTaMM).

4. T[losBunacb BO3MOXHOCTb CO3daHNSA TEKCTOBbIX METOK — HaAMUCEN, CBA3aHHbIX C
obbekTamun. TeKCToBblE METKM MOTyT ObiTb J06aBnNeHbl K 0603Ha4YeHn0 gonycka hopmbl,
0603HayeHnto 6asbl u 3Haky wepoxoBaTocTn. Co3gaHne TEKCTOBOM METKU NPOM3BOANTCA
komaHgon [Jobasumb meKkcmogyr MemkKy U3 KOHTEKCTHOrO MEHIO Bbl4ENEHHOro
06bekTa, yaaneHme — KkoMaHaon Y0anumb mekcmogyro memky. 10 ymonyaHuio HoBas
TEeKCTOBasi MeTKa COAEPXKUT OAMH CMMBOI «3Be304kay. [1pn Heo6X0AMMOCTM TEKCT METKM
MOXHO OTpefaKTMpOBaTh Kak OObIYHbIV TEKCT Ha YepTexe. HacTponka napameTpoB METKM
(B TOM 4Mcne 3agaHme ymonyaTenbHOro TeKCTa) Npou3BoaAnTCS B pasaene Tekcmoeasi
MemkKa HacTpoeyHoro ananora (Ha Bknagke Hoeble Q0KyMeHmMbl — [N1si HOBbIX
rpadu4eckmx AOKYMEHTOB, Ha Bknaake Tekyuwjuli OOKyMeHm — Onisi TEKyLLero
AOKYMEHTA).

5. TMosiBUNacb BO3MOXHOCTb pasMeLLeHNsI BUOOB YepTexa cornacHo TpebosaHusm ISO 128-
30 2001 (E). Ans Boibopa BapuaHTa pa3MeLLeHns CRyxuT rpynna onuui MNpoekyuoHHbIU
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10.

11.

mMemod B Juanore HaCTPONKM NapameTpoB HOBOro Buaa. ATa rpynna coaepxuT onummn: Mo
nepeomy yany v llo mpembemy yany. 1o ymonyaHuio BknodeH metop Mo nepeomy
yarny — eMmy COOTBETCTBYET CXema pa3meLleHmns Bugos, npuHsaTtas B FOCT 2.305-2008.

KomaHaa BcTaBku oparmMeHTa B rpadhudecknini JOKYMEHT (UM 3CKu3) Tenepb nos3sonseT
BCTaBNATb oparMeHThbl U3 6ubnmnotek doparmeHToB (*/fr). [Ina aToro Hy)kHoO B Ananore
OTKpbITUS hbarina, NosIBASIOLWEMCS NOCIe Bbl30Ba KOMaHAbl, BbiOpaTb TN ¢ainos
KOMIMAC-bu6bnuomeku cppaezmenmos (*.Ifr) n ykasatb HyxHyo 6ubnunoteky. Beibop
dparmeHTa npon3BoamMTca Ha [aHenn cBOMCTB B NPOLIECCE BCTaBKM.

YcoBepLueHCTBOBaH NPOLECC peAakTUpOBaHUS NMMHENHbIX Pa3MEPOB C NMOMOLLbIO
XapaKTepHbIX TOYeK: Tenepb, eCrin pa3MepHas Haanucb, pasmMelleHHasi BpyyYHyro nnm
Aemomamuy4ecKu, HaXOAUTCS CHaPY>XWN OT BbIHOCHbIX NIMHWUIA, TO Ha KOHLIE pa3MepHOW
NMHUK NOSIBNSIETCS XapaKTepHas TouKa, NPy NepemMeLLeHUN KOTOpon hopMupyeTcs Moska.
[nuHa NUHUN-BLIHOCKM B 3TOM Clly4ae paBHa Hysto, T. €. NoSika HauMHaeTcs OT pa3MepHOW
NUHWK.

Tenepb n3obpaxeHne, nosy4yeHHoe B pesyrnbTaTe co34aHWs BbIHOCHOMO 3fieMeHTa B
HeaccounaTMBHOM YepTexe, CBA3aHO C UCXOAHbIM n3obpaxeHueM. Ecnu ncxogHoe
n3obpaxeHue (T. e. BUA, B KOTOPOM HaxoamuTcs 0603HayYeHne BbIHOCHOMO 3fiEMEHTA)
N3MEHEHO, TO BUA C N306paKeHNeM BbIHOCHOIO 3f1IeEMEHTa OTMeYaeTCsl KpacHOM
«ranodkon» B [lepeBe modenu, a B OKHe YyepTexa oTobpaxaercsa nepevyepkHyTbiM. YTobbl
NPUBECTUN BbIHOCHOW 3NIEMEHT B COOTBETCTBME C UCXOOHbIM BUOOM, CrieayeT Bbi3BaTb
komaHay lNMepecmpoumsb 13 meHo Bud unu komaHay lMepecmpoums eud 13
KOHTEKCTHOro MeH0 BbIHOCHOrO arieMeHTa B [lepeBe yepTexa.

MosiBunack BO3MOXHOCTb OTOOpaXeHUs pamok (T. €. rabapuUTHbLIX NPSIMOYTOJTIbHUKOB)
aKTMBHbIX BMOOB YepTexa (paHee pamMkun oTobpaxkanuch Nyllb ANs BbIKIFOYEHHbIX U
accoumaTtuBHbIX BUOOB). BkntoveHne/oTknoYeHe n HacTporika napaMeTpoB OTOBpaXKeHNs
paMOK BUOOB NPON3BOAUTCA B Ananore HaCTPOWMKM OTPUCOBKN BUAOB.

B okHe Ceolicmea Tenepb LOCTYMHbI BHELHWE NEPEMEHHbIE BCTABMEHHbIX B JOKYMEHT
dparMeHTOB.

Tenepb kK pa3amepHOW HaANWUCK NIMHENHOrO pa3Mepa, CUMMETPUYHOTO OTHOCUTENBHO
0OCEBOW NHMMK, aBTOMaTnyeckn gobaensercs 3Hak gnametTpa. CUMMETPUYHBIA NIMHENHbIN
pasmep cosgaeTca KomaHaow JIuHelHbIU pa3mMep NyTeM yKadaHUs OCEBOWN JIMHUN N TOYKM
nnn komaHgon JluHelHbIU pa3mep ¢ 06pbLIBOM NyTEM YKazaHUs OTpeska U
napannenbHOn eMy OCEBOW NIMHUN.

Paboma ¢ mekcmom

1.

Bo Bce ananorn HacTpovku TeKCTa ANst HOBbIX U TEKYLLLEro AOKYMEHTOB (HAcTpovika TekcTa
TEKCTOBOro AOKYMEHTA, TEKCTA Ha YepTexe, TeKCTa TEXHUYECKMX TpeboBaHuin) nobasneHa
kHonka MapamempbI cnucka, NO3BONALWAsA HACTPOUTb HyMepaumio ab3aues.
OcobBeHHOCTBIO HACTPOMKM NapamMeTPOB CMMCKa Arst TEKCTA Ha YepTexe ABNSETCs To, YTO
OHa MCNosb3yeTcs TONbKO B HOBOM TEKCTOBOM 0ObeKkTe rpadouyeckoro JoKymeHTa. Ee
n3mMeHeHne npu paboTe C TEKCTOM He BNUSAET HA HAaCTPOWKY AOKYMEHTa 1 apyrue
TEeKCTOBble 0OBEKTLI. B oCTanbHbIX cryyasx (CMUCKM B TEKCTOBOM AOKYMEHTE U
TEXHUYECKMX TPeOOBAHNSX) N3MEHEHNE NAapaMETPOB CNncka Npu paboTe ¢ TEKCTOM
N3MEHSIET HACTPOMKY AOKYMEHTa 1 HaobopoT.

Tenepb MOXXHO U3MEHATb NOPSAOK CriefoBaHNs pa3nenoB TEKCTOBOIO JOKYMEHTAa,
«nepeTackmMBas» MX MblLbO BBEPX MW BHU3 B NIEBOM OkHe MeHempkepa AoKyMeHTa.
dopmart 1 opreHTauusa NMCTOB NPU NepeMeLLeHN pasaena CoXpaHsaTCS.
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Paboma co cneyugukayusimu

Ecnun ceowncTtBy Pa3desn crneyugukayuu KOMMOHEHTA UMM Tena NPMCBOEHO 3HAYEHne
Mamepuaribi, TO B 94enky HaumeHosaHuUe COOTBETCTBYHOLLEro o6bekTa cneumdukaumnm
Tenepb aBTOMaTM4eCcKn 3aHocuTCca 0603Ha4YeHe Matepuana 3Toro KOMNOHEHTa Unu Tena.
Kpome Toro, o603HayeHne martepumarna CTaHOBMTCSA Takke HauMeHOBaHNEM
KOMMOHeHTa/Tena. AHanorm4Ho, ecnm cBoncTBy Pasden cneyugukayuu Mogenu B LENom
npucBouTb 3HavYeHne Mamepuarsbl, To 0603Ha4YeHne maTtepuana mogenu 6yaeTt nepeaaHo
B ee 06bekT cneundmkaumm (onss cbopkn — BO BHELLHUIA OOBEKT) N B HAMMEHOBaHME.

Umnopm u akcnopm

1.

YcoBepLueHCTBOBaH akcnopT modenen B popmat STEP AP214 n nmnopt u3 atoro
dopmara.
- [losBunacb BO3MOXHOCTb YTEHUS U 3annCKn TEXHUYECKNX TpeboBaHUN.

- [lpn HacTporKe aKcnopTa MOXHO BKITOYNTE reOMeTpUYecKoe npeacTtaBneHne TekcTa
(31O 03Ha4aeT, 4To OYyKBbI BYAYT NepenaHbl Habopamm OTPE3KOB) M BbIbpaTh cUCTEMY
KOOpAMHaT, B KOTOPOM AOIMKHa ObITb 3anMcaHa moaens. Hesuaumble o6bekTbl Npu
3anmcm CoOXpaHSaT NPU3HaK «CKPbITbI» (paHee, ecrnv nepegaya CKpbITbIX 0ObEKTOB
Oblna BKIKOYEHa, OHW 3anUCbIBanuCh Kak BUaNMbIE).

— [lpu HacTpourke MMNopPTa MOXHO BKIHOYNTL CLUMBKY MOBEPXHOCTEN U 3a4aTb TOYHOCTb
CLUMBKW (MaKCcMMarnbHoOe paccTosiHue Mexay pebpamu clumBaeMblX MOBEPXHOCTEN).

YcoBepLueHCTBOBaH akcnopT mogdenen B popmat IGES n umnopt 13 atoro oopmara.

- [losBuncs guanor HaCTPOWKKU 3anucu, B KOTOPOM MOXHO BbliGpaTb 3KCMOpTUpyeEMble
00bEeKThI (Tena, NOBEPXHOCTU, KPUBbLIE, TOYKKU, 3CKU3bI), YKa3aTb CUCTEMY KOOPAUHAT, B
KOTOPOMN OHU AOSMKHbI ObITh 3anncaHbl, yTOMHUTL CBeAeHUs 06 aBTope 1 opraHusauuu,
BBECTU KOMMeHTapui. [Ins Bbl30Ba HACTPOEYHOro Anarnora HyXXHO BblbpaTb KOoMaHay
CoxpaHumb ¢ napaMmempamu U3 MeHI0 KHoNkn CoxpaHumae Npu 3anucu danna.

- [losiBunca gnanor HaCTPOMKN YTEHUS, B KOTOPOM MOXHO BblOpaTb MMMNOPTUPYEMbIE
00bekTbl (Tena, NOBEPXHOCTU, KPMBbLIE, TOYKWN), BKITHOUUTL UINN OTKMIOYNUTE CLUMBKY
NOBEPXHOCTEN N 3a4aTb TOYHOCTb CLUMBKU (MakKCMManbHOE pacCcTosAHUE MEXay
pebpamu clumBaemblx NoBepxHOCTEN). [INs BbI30Ba HACTPOEYHOro Anarnora Hy>HoO
BbI6paTb KoMaHay OmKpbIMb ¢ NapaMempamu U3 MEHIO KHONKN OmKpbImb Npu
yTeHun panna.

MosiBnnca guanor HaCTpPoOnKKM 3anucn mogenen B popmat STL. B aTom gmnanore MoXxHO
BblIOpaTh 9KCNOPTUPYEMbIE OOBEKTLI: TEMA UMM NOBEPXHOCTU, CUCTEMY KOOPAMHAT U
€4VHNLbI ANWHBI, B KOTOPbIX OyayT 3anMcbiBaTbCA pe3ynbTaTbl TPUAHTYIIALMMK, a TakkKe
TOYHOCTb TPUAHTYIISALMM:

- MakcuMMarbHOe NMMHENHOE OTKIMOHEHNE TPEYronbHbIX rpaHen OT MCXOOHOW
NOBEPXHOCTH,
— MaKkcuMMarbHOe YrfoBoe OTKIIOHEHME HOpManewn TPpeyronbHbIX rpaHen apyr ot apyra,
- MakcuMmarnbHas anuHa pebpa TpeyrofibHOM rpaHu.
MosiBUNack BO3MOXHOCTb LONONHUTENBHON HACTPOMKN 3KCNopTa rpadpmnyeckmnx
AokymeHToB B hopmaT DXF n DWG — ¢ nomouubto ini-channa. dann JormkeH HasbliBaTbCs
dwgdxfExpAdvanced.ini n HaxoguTbCA TaM Xe, rae KOHUIypaunoHHbli dann 6ubnmoTteku
akcnopTta dwgdxfExp.cfg (no ymonuanuto B nanke C:\Users\<User>\AppData\Roaming\As-
con\Kompas3D\[eepcus]). B cbanne gomkHa 6biTb cekuns [Export], koTopasi MoxeT
cofepxaTb cneaytoLme Kroum:
- LinestyleBylL ayer — ynpaBndaeT napameTpom Tur JIUHUU; 3HAYEHUS KNnioya:
= 0 — T1N NUHUIA 3aBUCUT OT CTUN4,
- 1 — Bce nuHum nmetot Tun o cnoro (ByLayer);

- FillingAsWipeout — ynpasnsieT pe3ynbTaToM 3KCnopTa 3anuBku C LBETOM (POHa;
3HayeHus Knova:

- 0 — 3anueka ceporo useTa,
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- 1 — 0bbekT «mackuposkar (Wipeout);

— OneBlockFrglnsert — onpepenseTt, 6ygeT N B AOKYMEHTE cO34aBaTbCs OTAENbHOE
onpedeneHue brioka (Block Definition) ans kaxgoro ns exoxoeHud 6roka (Block
Reference), obpasylomxcsa B pedynbTare 3KCnopTa BCTaBOK OAHOIO U TOrO Xe
dparmeHTa; 3Ha4YeHns knva:

- 0 — kaxpoe BxoxaeHne 6rioka umeeT cobCTBEHHOE onpeneneHme,
- 1 — Bce BXOXAeHusi 6rioka, COOTBETCTBYHOLLME BCTAaBKaM OOHOIO U TOTO Xe
dparmeHTa, MMetoT obLLee onpeneneHue.

lpunoxeHus

1. Jopa6boTtaHo npunoxeHne CepeucCHbIe UHCMPYMEHMbI.
— [JobGaBneHbl KOMaHAbI:

- Bcmaeka ¢hucyp, 3Hakoe, 0603Ha4eHull — NO3BOSSIET BCTABNATb B JOKYMEHT
dparmeHTbl U3 Gubnunotekn *Ifr, ykazaHHOM Nonb3oBaTeNEM Npu HaCTPONKe
npunoxenus. Mo ymonyaHuio ncnonblyetca bubnuoteka Shapes_and_signs.lfr,
cofepxalyasa cnegytowime n3obpaxeHus:

— KOHTYpbI (S-KpvBble, Ayrun, CKoObI)
- 0603HavYeHus cneynanbHbIX ONTUYECKUX MOKPLITUN,
— YCIOBHbIE 3HaKMW,

- dourypsl (KOHyC, TOp, Na3 u gp.),
— LIeHTPOBbIE OTBEPCTUS,
— 3NEMEHTbI KNHEMATUYECKNX CXEM (KMHEMATUYECKME Napbl, Kynayvku, MydThl,
nepegayv, NOALWMMHUKN, ToNKaTenu n ap.).
- Omeepcmue no wabrioHy — NO3BONSsiET BCTaBUTb B AOKYMEHT U3obpaxkeHne
OTBEPCTMSA, NapaMeTpbl KOTOPOro 3anncaHbl B ykazaHHOM wabnoxe. LWabnoH
OoMKeH ObiTb cO3aaH 3apaHee B nNpoLecce NOCTPOEHUSA ApYrnx OTBEPCTUN.

- Aemomamuyeckoe npeobpasoeaHue 3a5lU6OK @ WMpPuUxoeKku (u Hao6opom) —
No3BONSAET 3aMEHUTb YKasaHHbIE 3aNMBKU LITPUXOBKaMU C yMonYaTerbHbIMU
napameTpamu 1 HA0GOPOT, 3aMEHUTDL LLUTPUXOBKU 3anMBKaMM.

- lMpeobpa3oeaHue 3anueoK 8 WMpPuUxoeKuU (U Haobopom) no obpa3yy —
NO3BOSISIET 3aMEHUTb YKa3aHHble 3anvBKUN LUTPUXOBKaMK C NnapaMeTpamu, B3aTbiIMU C
yXKe CyLLeCcTBYIOLLEN B JOKYMEHTE LUTPUXOBKN (06pasua) n HaobopoT, 3aMeHnTb
LUTPUXOBKM 3anunBkamm ¢ napameTpammn obpasua.

- Hacmpolku npunoxeHusi — no3BonsieT 3agaTtb:

- Ans komaHabl Bcmaeka ¢gpucyp, 3Hakoe, 0603HayeHull — nonHoe nMsi panna
ombnmnoTtekn oparmeHTOB, pasgen 6GubnMoTekn 1 BCTaBNSEMbIA MO YMOYaHUIO
dparmeHT,

- ans komaHg Omeepcmue n Omeepcmue no wabrioHy — nyTb K nanke
XpaHeHus annos WabrnoHOB OTBEPCTUMN.

- WHcTpyMeHTanbHasa naHesnb NpUoXeHus Tenepb aBTOMaTUYECKN NOSIBISAETCA Ha
3KpaHe, ecnn B IOKYMEHTE TEKYLLEero Tuna KomaHabl NPUnoXXeHns MoryT
NCNoNb30BaTbCs, U aBTOMATUYECKM CKPbIBAETCH B NPOTUBHOM Crly4ae.

- KomaHga ocHoBHoro gyHkumoHana KOMIMAC-3D Co3damb no obpa3yy tenepb
MOXeT MCNONb30BaTbCA A1 CO3AaHMs HOBbIX M306paxeHuin oTBepcTui. [ocne Bbi3oBa
3TOWN KOMaHAbl U yKa3aHWs UMEIOLLLErocs B JOKYMEHTE N300paxeHnss 0TBEpCTUs
3anyckaeTcsl KoMaH4a co3aHnss HOBOro OTBEPCTUS C TAKUMM XXe NapameTpamu.

2. Cucmema pacno3HaeaHusi 3D-modenel nepevmeHoBaHa B Pacno3HaeaHue 3D-
moderneu.

3. Makem 6ubnuomek CeapHbie webl nepeumeHoBaH B Kamanoz:CeapHbie webl.
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Omnuyus eepcuu 15 om sepcuu 14 SP1

O6uwee

1.

B okHe JoKyMeHTa NosiBUNUCH 3HAYKM — UHOMKATOPbI PEXUMOB.

- 3HayoK TekyLuero pexuma paboTbl (3CKU3, KOHTEKCTHOE peaaKTMpoBaHMe MOLENM,
pedakTMpoBaHue TeEXHUYEeCKux TpeboBaHUN, peaakTMpoBaHNE MaKpO3NeMeHTa U T. N.)
oToOpaxaeTcs B MpaBoOM BEPXHEM Yrily OKHa.

LLlenyok no 3Hayky No3BOMsET BbINTU U3 pexuma. [Nonb3oBaTtenb MOXET U3MEHUTb
MOJIOXXEHME 3HAYKa B OKHe. BkntoueHmne/oTknoveHme oTobpakeHnss 3Ha4KoB PEeXNMOB
npousBoanTca komaHaon Bud — lMokazamb 3Ha4YKU Pexumos.

— 3Ha4ok feMopexrmMa oTobpaxaeTcs B NPaBoOM HWDKHEM yriy okHa. LLlenykom no atomy
3Ha4YKy MOXXHO NONy4YUTb NUueHsuto Ha paboty ¢ KOMIAC-3D. Ecnn Bo Bpemsi paboTbl
nuueHsna byaeTt notepsHa, TO B MPaBOM HUXKHEM YrIy BO3HUKAET 3HAYOK,
npeaynpexaaroLmmn o HeobxoaNMOCTU COXPaHEHUSA JOKYMEHTOB B TeYEHME S5 MUHYT.
Mo ncrtedeHmMn aToro BpeMeHU JaHHbIM 3HAYOK 3aMeHSeTCa 3HaYKOM AeMopexnma.

PaclumpeHbl BO3BMOXXHOCTU HAaCTPONKN pasmepoB B rpadonyecknx AoKyMeHTax n Mogensix,
Kak HOBbIX, Tak 1 TekyLinx. BBegeH HacTpoeyHbin guanor fJJonycku no ymon4daHuro, B
KOTOPOM MOXHO:

- [Onsa rpadudecknx JOKYMEHTOB 1 MoAenen — YCTaHOBUTb YMONYaTeslbHble 3HaYeHUs
[ONYyCKOB pasMepoB pasHbIX TUMOB: NMUHENHbIX, YrNOBbIX, AnamMmeTparibHbIX,
pagmanbHbIX. 3Ha4YeHMe gonycka MOXHO 3aaThb yKasaHMeM KBanuteTa Unn BBOAOM
npegenbHbIX OTKNOHEHUI (O119 YIIOBbIX pa3MepoB — TOMbKO BBOAOM OTKITOHEHUN).

- [na mogenen — ykasaTb TUMbl OOBHEKTOB, pasMepbl KOTOPbIX AOMKHbI MO YMOMYaHUIO
UMETb JOMNYCKMW.

MmeBLuniics paHee HacTpoeyHbin guanor Jonycku u npedesibHble 3Ha4YeHUsl
nepenmeHoBaH B lMapamempsbi donyckoe u rnpedesnbHbix 3Ha4yeHul. OH BMecTe C
HOBbIM ananorom Jonycku no ymosn4aHuro BXOAUT B NyHKT Jonycku u npedesibHbie
3HayeHus obLero HaCTPoOeYHoro aunanora.

B cuctemHyto 6MbnmoTeky cBoncTB 4ob6aBneHbl HOBbIE CBOWCTBA: 3amMeHumersis
mamepuana 1-10 gna 3agaHua matepuanoB-3ameHutenen n MNokpsimue 1—-10 ans
3agaHuns nokpblTuin. Ecnn matepuan BoibpaH 13 6ubnuotekn Mamepuansbi u
copmamMeHmbl, TO 3aMEHUTENN ONPeaensaTCs aBTOMaTUYECKN.

Mpun BBOAE TEKCTA (B TEKCTOBOM JOKYMEHTE, B TEKCTE HA YepTexe, B TEXHNUYECKNX
TpeboBaHMAX U T.M.) MOXHO BCTaBNSATb Hepa3pbIBHbIE Npobensl 1 geduckl. [Ans atoro
cnyxaT koMmaHabl Hepa3pbieHbil npoben v Hepa3pbieHbill deghuc B MeHi0o Bcmaeka —
Cumeornbl hopmamupoeaHus.

TpexmepHoe modesniuposaHue

1.

Mogenb Tenepb MOXeT cogepXaTb KOMMNOHOBOYHYHO reOMeTpuo — 0OBbEKTHI,
onpegensoLume OCHOBHbIE reOMeTpu4eckme napameTpbl MOAenu (MecTa Kpenexa,
obnacTu, orpaHMYMBaloLLME KOMMNOHEHTLI COOPKM 1 T.N.). KOMNOHOBOYHAsi reomeTpus
npegcrasnseT cobon 0AnH NN HECKOMbKO KOMMOHEHTOB — feTtanen n/mnun nogcbopok.
3TN KOMNOHEHTbLI MOTYT UCNONBb30BATLCA NPU CO34aHUN 06 BEKTOB Moaenu (MX MOXHO
npoeumpoBaTh B 3CKM3bl, C HUMW MOXHO COMpsaraTe KOMMOHEHTbI U T.M.), HO He
yunTbiBalOTCA B cneuudmkauum n B oT4eTax no Mogenu.

KOMNOHEHTbI KOMMOHOBOYHOM rEOMETPUN MOXXHO BCTaBNATb B MOAENb U3 BHELUHErO
panna (c nomoLlbto kKomaHabl Onepauyuu — fJo6aeumsb u3 ¢hatina — KoMnoHoeo4YHyr0
2eomMempuro) Ui co3naBaTb B KOHTEKCTE (C NOMOLLbIO KOMaHabl Onepayuu —
Co3zdamb — KomMnoHoeo4YHyro 2eomempuro). Kpome Toro, MOXXHO npeobpasoBath B
KOMMOHOBOYHYIO reOMeTPUIO OObIYHbI KOMMNOHEHT NEPEHOCOM B COOTBETCTBYHOLLUN
pasgen [lepeBa nocTpoeHnsi U — B cOopke — co3gaTb KOMMNOHEHT KOMMNOHOBOYHOM
reoMeTpumn u3 nmetoLmxca oobLekToB (komaHaa Pedakmop — Co3damb demarns).

121



2. B mogenu Tenepb MOXHO co3aaBaTb KOMUKU reoMeTpumnm — o06bekTbl 6e3 nctopum,
KONMpYoLLe reoMeTpudeckne 06beKTbl (TOYKM, KpUBbIE, MOBEPXHOCTU, TENa) TEKYLLEN UMK
Apyroi mogenu. Konvpyemble 06beKTbl MOXHO YKa3blBaTb BPYYHYH UM UCMONb30BaTh
KONNeKUUM reoMeTpum — 3apaHee NoAroTOBMIEHHbIE B MOAENN rpynnbl reoMeTpuU4ecKmx
06bekToB. NpK KONMpPoBaHMKN NPOM3BOSILHOrO Habopa 0GBLEKTOB U3 APYroi Moaenu BbIGop
06HLEKTOB NMPOM3BOANTCS B CrieLmanbHOM OKHe, coaepkalleM 3Ty moaernb 1 [lepeBo ee
NOCTPOEHMUS.

Konuun reomeTpumn coxpaHsaoT CBA3b CO CBOMMMW UCXOAHBLIMU O6BbEKTaMU, T. €. UBMEHSIOTCH
npv nx n3amMeHeHnn. PegaktnposaTb KOMUU reoMeTpun Herb3si, HO UX MOXXHO UCMOoNb30BaTb
npw NOCTPOEHUSX, a TaKkke MOANMULNPOBATL C MOMOLLILIO Onepauun peaakTupoBaHua Ten,
KPVBbIX, MOBEPXHOCTEN.

3. Tpwu BcTaBke KOMMNOHEHTa B MOAENb TeNepb AOCTYNHO ABa cnocoba ero pasmeLleHus:

- [Mo koopAuHamaM — MONOXeHNE KOMMNOHEHTa B MOAENM 3a4aeTcs NyTeM yKasaHus
NO3NLUN N OPUEHTaLUN ero CUCTEMbI KOOPAUHAT OTHOCUTENbHO CUCTEMbI KOOpAUHAT
mogenwu. MNMosnuna 3agaeTca KoopanHaTamu, a opMeHTaums — yrnamu dunepa.
KoMNOHEeHT MOXeT BbITb pa3MeLLeH B MPOCTPaHCTBE MOAENN MPOU3BOSIbHO C MOMOLLbHO
cneumanbHOro aneMeHTa ynpasreHns, KOOpAMHATLI U YInbl Jirepa B 3TOM chnyyae
OyayT onpefeneHbl aBTOMaTUYECKUN; BO3MOXEH TakKe SIBHbIN BBOA, 3HAYEHWUI
KOOpAMHAT W YrnoB..

- [lo conpsiXeHusiM — NonoXeHne KOMMOHEHTa B MOAenNu 3afaeTcs nyTem HanoXxeHus
Ha Hero conpsbkeHUn. MNpouecchl HanoXeHus CoNpPs)KEHUN 3anycKatoTcs
HenocpeacTBEHHO U3 NpoLecca BCTaBku. Taknum obpasoMm, Bce Heobxoanmble
CONPSYKEHNS MOXKHO HANOXWUTb HA KOMMOHEHT elLle A0 3aBepLueHnsa BcTaBku. OObeKThbl
KOMMOHEHTA, y4acTBYHOLLUNE B CONPSXKEHUAX, MOXHO YKa3blBaTb Kak B OCHOBHOM OKHe
mMogenu, Tak u cneuynansHOM AOMOSTHUTENBHOM OKHe, codepXXalleM TOSbKO
BCTaBNAeMbI KOMNOHEHT 1 [JepeBo ero NoCTpoeHus.

B nanbHelwem cnocob pasmelLeHnsi BCTaBNEHHOIO KOMMOHEHTA MOXHO U3MEHUTb,
BbI3BaB M3 KOHTEKCTHOIO MeHI0 KoMMNoHeHTa B [lepese komaHay Pazmecmums
KoMmnoHeHm. Kpome Toro, NornoXeHue BCTaBNEHHOro KOMMOHEHTA MOXHO U3MEHSATb
006blYHBIM 06pa3oMm: caBuraTb, MOBOpPaYMBaTh, HaKNaabIBaTh/yaansTb CONPSKEHUS.

4. KOMNOHEHT, CO34aHHbIN B KOHTEKCTE TEKYLLEN MOAENN, TENEPb aBTOMaTUYECKN
CBSI3bIBAETCH C 9TOM Moferblo conpsbkeHnem CosnadeHue. ConpsXeHne HaknagbiBaeTca
Ha abCOMTHY CUCTEMY KOOPAMHAT KOMMOHEHTA U TEKYLLYIO CUCTEMY KOOPAUHAT MOAENN.
ConpsikeHne Ha mecme, paHee co3faBaBLUEECs NPU NOCTPOEHUN AeTanu B KOHTEKCTE
cbopKM, NMKBMANPOBAHO.

5. PaclumpeHbl BO3MOXHOCTW paboTbl CO CrosiMu.
-  [losBunmcb BO3MOXHOCTN (hOPMUPOBAHUS IPynM CroeB U OUbTPOB CIOEB B MOAESN.

- [obaBneHbl cBONCcTBa cnoes Ljeem, lNMpoeyupoesaHue 8 Yepmex v
PedakmupoeaHue.

— Takue cBolicTBa 00bEKTOB MoAenu, kak Budumocmsb, HazHayeHue ysema,
PedakmupoeaHue, lpoeyupoeaHue 8 Yepmexx MOryT UMeTb 3Ha4eHue 1o croro.
Bbibop aToro 3aHauyeHusi cBA3bIBaeT CBOMCTBO 0O6beKTa C COOTBETCTBYOLLIMM CBOMCTBOM
cnosl, cogepxxallero oObekKT, T. €. UIBMEHEHME CBOWCTBA Criosi ByaeT BNUATbL Ha 00BLEKT.
Ecnn xe gnsi ceBorcTBa o6bekTa BbIOpaHO 3Ha4YeHue, OTNMYHoe oT 3HaveHus Mo croro,
TO U3MEHEHME CBONCTBA CMNOSA Ha 3TOT OOBLEKT HE BNMSET, N B OOLLEM CriyYae 3HayYeHus
CBOWNCTB 0ObEKTa M Crost MOryT ObITb pa3HbIMMU.

— Cnowu co cBorcTBoM lIpoeyuposamsb 8 Yepmexx MOryT ObiTb NepenaHbl U3 MOAENN B
yepTeX NPU Co3gaHMM B HEM CTaHOAPTHbBIX UM MPOM3BOSIbLHOIO BMAOB. s 3TOro npu
HacTporke napamMeTpoB Buaa Ha MaHenn CBONCTB AOMKEH ObITb akTUBEH
nepekntoyartens Csiou. 3HayeHne cBoncTBa BudumMocmb — CKPbIT UMW NOralleH — y
CNoeB Npu nepegaye B YepTeX coxpaHsieTcs. B uepTex Takke nepegatotca rpynnbl 1
GUnbTPbI CIIOEB U3 MOAENN. Ha Kaxkgom croe pasmMeLLatoTcs NpoeKkumm Tex 06 bekToB,
KOTOpble HAaXOASATCS Ha COOTBETCTBYIOLLEM Crioe mogenu. B yeptexxe MOXHO N3MEHSATb
CBOWNCTBA MOJSTyYEHHbIX U3 MOAENMN CNOEB, MOXXHO NEPEHOCUTb MeXAy HUMU OO BbEKTHI,
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HO Henb3s NepeMMeHoBbIBaTb N yaanaTb 3T crion. Crion aBToMaTuyeckn yganseTcs
U3 YyepTexa npu yganeHum COOTBETCTBYIOLLErO Cros U3 MOgenMu.

— T[losiBUnacb BO3MOXHOCTb COXpaHEHUs1 B NOMb30BaTENbCKOW OpUEHTaLMN COCTOSAHWI
CNOEB, T. €. 3HAYEHUIN CBONCTB, KOTOPbIE NMENM CNTON MOAENN HA MOMEHT AobaBneHus
3TOM OpueHTaumn. [1ns Kaxkgon co3gaBaemMon opueHTaL MM MOXHO BKAOYUTb UK
OTKMIOYNTb COXPaAHEHNE COCTOAHUSA CMNOEB B AManore co3gaHusa n Bblbopa opueHTaumm
Moenu.

MosiBnack BO3MOXHOCTL ObICTPOro Bbibopa 061HLEeKTOB MOAENN HA OCHOBE UX
PacnosioXXeHNs OTHOCUTESIBHO 30HbI — HEKOTOPOro BbIOENEHHOIO B NPOCTPAHCTBE MOAENN
obbema. Tak, MOXXHO BbliOpaTb KOMMOHEHTLI BHYTPUW UM CHaPYXW 30HbI UK
nepecekaroLLmMecs ¢ 30HOMN.

[ns co3aaHmsa HOBOW 30HbI CNYXXUT koMaHaa Pedakmop — 30HbI Modenu — Co30amb
30HY.

Mmetowytocst B Mogenu 30Hy MOXHO pa3buTb Ha HECKONBbKO HOBbIX 30H. NS 3TOro CnyxuT
koMmaHga Pedakmop — 30HbI Modenu — Pa3z6umb 30HY.

KHonku BblI3oBa KOMaH co3gaHnsi U pa3breHns 30H N0 YMOMYaHUI0 HaxoasaTCs Ha NaHenu
BcnomozamenbHasi 2eomempus.

Cnuncok nmetrowmxcsa B Mogenu 3oH otobpaxarTcs Ha Bknagke 3oHbI [epesa
nocTpoeHusi. Ecnn ata Bknagka akTMBHA, TO BCE 30HbI BUAHbI HA 3KpaHe — OHW UMENT BUA
nonynpo3payvHbiX MHOrorpaHHMKoB. OTobpaXeHneM 30H MOXKHO YNpaBnsaTb C MOMOLLbIO
komaHg, Ckpbimb 1 [Nokazamb 13 KOHTEKCTHOIO MeHLo B [lepeBe.

lMoka3oM 30H NP HeakTUBHOW BKNagke 30HbI yNpaBnseT kHonka Omo6paxeHue 30H Ha
naHenun Bud. Ecnn oHa HaxaTa, TO BCe 30Hbl, KPOME CKPbITbIX, BUAHbI HA 3KpaHe.

YT106bI BbIAENUTL OOBEKTHI C MOMOLLBIO 30HbI, HYXXHO BblOpaTh 30HY B [lepeBe NoCTpoeHus
1 BbI3BaTb M3 KOHTEKCTHOrO MEHIO KOMaHAy Bbi6pamb e Hympu 30HbI, Bbibpamb eHe
30HbI NN Bbibpamb cekyuwjeli 30HOU.

OpHa 13 UMeLNXCA B MOAENW 30H SIBNSIETCA TEKYLLEN.

B rnaBHOM MeHI0 nosiBuncst NyHkT Boidennums. OH COOepPXUT KOMaHbl BblaeneHus
0GBEKTOB MO CIIOK M MO 30HE, a Takke KOMaHabl pUNbTpaLUM 0GHEKTOB.

MosiBunacbk BO3MOXHOCTb OTOOpaXeHusa cedeHns mogenu 6e3 cosgaHus onepauuun. Ons
3TOro CNYXWUT cneumanbHbli PEXUM — pexnm ceveHus mogenun. OH He oTnrMyaeTcs oT
00bIYHOrO pexxuma paboTbl — LOCTYMNHbI BCE KOMaHAbl CO34aHnst 00OBEKTOB,
penakTMpoBaHus 1 ap.

B mogenu moxeT 6bITb CO34aHO HECKONBbKO ceveHnin. Kaxgoe ceveHne npencraBnsieT
cobon pesynbTaT yceueHns Mogenim OgHOM Ui HECKONbKMMK nnockoctsamn. CosgaHne
ceyeHus 3akni4yaeTcsa B onpeaeneHnn noioXXeHuUs: CEKYLLIMX NIIOCKOCTEN N HanpaseHus
OTCEeYEeHUs ANs KaXaon u3 HUX. BO3MOXHO Takke cedeHne napannenenuneaom unm
30HOM.

OOHO 13 NMELLNXCA B MOAENIN CEYEHUI sABNAETCA TEeKyLWnMm.

[ns nepexona B peXXvMM CeYeHunst CnyxuT kHonka CevyeHue modesiu Ha naHenu Bud.
lMocne ee HaxaTusi oToOpaXkeHne Moaenyn COOTBETCTBYET TEKyLLEMY CeYeHnto. YTobbl
caenartb TEKYLLMM APYroe ceyYeHne, Hy)XHO BblbpaTb ero B MeHo kHomnkn CevyeHue
modernu.

HaxaTne kHonkn CeyeHue Modesiu B OTCYTCTBME CEYEHUIA 3anyckaeT NPOLeCcC CO34aHus
B MOZENN NEePBOro CeYEHUs.

YnpaBneHue cedeHusiMu — co3gaHue, yaaneHve, nepeMMmeHoBaHne, HasHavyeHne
TeKyLMM — NPon3BOAMTCSA B CreumanbHOM auarnore, Bbi3biIBAEMOM KOMaHAOM
YnpaeneHue ce4eHUsIMU... N3 MEHIO KHOMKU CeyeHus1 modenu.

[opaboTaHa onepauus CKpyrneHus: nosBunack BO3MOXHOCTb OCTAaHOBKW CKPYrNEHUS B
NPON3BONIbHOM MecCTe ckpyrnsieMoro pebpa. OcTtaHOBKa AOCTYMNHA, eCnu AN CKpyrineHus
yKka3aHa ogHa uenoyka pebep (a He Heckonbko). MakcumanbHoe KONM4ecTBO TOYEK
OCTaHOBKM — 2. BkrntoveHne ocTaHOBKM U HacTpovika ero napameTpoB NPOM3BOAMTCS Mpu
C034aHun N pefaKkTMpOoBaHUKM CKPYrneHus Ha Bknagke OcmaHoeka [aHenn CBOMCTB.
CkpyrrneHue ycekaeTcs NIOCKOCTbIO, NepPneHaNKyNSpHON CKpyrnsiemomy pebpy B Touke
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10.

11.

OCTaHOBKM CKpYyrneHusl. TOYKy OCTaHOBKM MOXHO 3a4aTb Ha pebpe Npon3BONbHO UMK
accouumpoBaTb C TOYeYHbIM 06BEKTOM. MOXHO Takke yka3aTb MMOCKUA OGBEKT,
nepecekarowuii ckpyrnseMmoe pebpo. B aToM criyyae Touka OCTaHOBKM onpeaenseTcs Kak
TOYKa nepeceyeHmnss pebpa ¢ ykazaHHbIM OGBEKTOM; KPOME TOro, NPW BKITHOYEHHON oML
YceyeHue no o6beKkmy ckpyriieHve ycekaeTcsl NNOCKOCTb0 0ObekTa.

HopaboTaHa onepauunsa co3gaHus YCrOBHOMO U3obpaxkeHuns pesbbbl.
- Tenepb Npu NOCTPOEHMN MOXHO yKa3aTb CTaHAApPT pe3bObl U BbiOpaTh HYXHble
CTaHOapTHble NapaMeTpbl — HOMUHaIbHbLIN AnameTp v war. Onsa Bbibopa AOCTYMNHbI
CcTaHgapTbl, NOAKMNIOYEHHbIE B Ananore 3agaHusa napaMmeTpoB pe3bbObl.
- TlosBunacb BO3MOXHOCTb M3MEHEHUSA (PaKTUYECKUX PAa3MEPOB CTEPXKHSA NN OTBEPCTUS
ANsi COOTBETCTBUA CTaHaapTy pe3bbbl. [na aToro cnyxut onuus NModeoHka Ha MNaHenu
cBoKcTB. Ecnn oHa BkntodeHa, To reomeTpusa 6a3oBoro obvekta pesbbbl
aBTOMATMYECKM U3MEHSAETCA Tak, YTOObI OTBeYaTb BbIGpAHHOMY HOMUHANbHOMY
anameTpy u wary pes3bbbl. [locne co3gaHus pe3bbbl onepaumnsi [loOzoHKa
oTobpaxxaeTtcs B [lepeBe NOCTPOEHUS Kak NOAYMHEHHbI 06 BHEKT pe3bibl.
- [losiBMnacb BO3MOXHOCTb KONUPOBaHUA B TeKyLLiee YCnoBHoe n3obpaxeHue pesbbbl
napameTpoB pe3bbbl-obpasLua ¢ NoMoLbo KoMaHabl Pe3bba no obpa3syy. KHonka
Bbl30Ba KOMaHAbl HaxoanTcs Ha MaHenu cneynanbHOro ynpaenieHus.
- PacwupeH cnmcok ctaHgapToB pe3bbbl, NCNONb3yeMblX NPU NOCTPOEHUN YCIOBHOMO
n3obpaxxeHunsa pe3bbbl 1 Kpyrnoro otBepcTud. [lobaeneHsl cnegyowme ctaHgapTh:
- MeTpuyeckas pe3bba ¢ kpynHbiM warom FOCT 8724-2002 (ncnonb3yeTcs no
YMOIT4YaHuto),

- MeTpudeckas pesbba ¢ menkum warom FOCT 8724-2002,

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

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

- Pe3bba ynopHas DIN 513,

- Pe3bba TpybHasa umnmHapuyeckas Yutsopta ISO 228 - DIN 259,

- Pesbba TpaneuenaganbHas ogHo3axogHasa ISO 2904:1977,

- Pe3bba Yutsopta atovimoBas menkasa BS 84, DIN 477 (BSF),

- Pes3bba Yntsopta arorimoas kpynHaa BS 84, DIN 477 (BSW),

- Tpy6Has koHu4eckasn pe3bba YutopTa ¢ yrnom npocuns 55 rpagycos DIN ISO 7/1
(BSPT),

- TpybGHas KoHn4Yeckas aronmoBas pe3bba ¢ yrnom npoduna 60 rpagycos,
MOCT 6111-52,

- TpyGHas koHn4yeckas aronmosas pesbba ¢ yriom npodunga 60 rpagycos ANSI B

1.20.1 (NPT).
Cnmcok ctaHgapToB pe3bbbl 4OCTYNEH B Auarnore 3agaHusa napameTpoB pesbbsl,
Bbl3blBaeMoOM komaHaon Cepeuc — lMapamempsbl... — Cucmema — Pedakmop

modenel — lMapamempsbi pe3b6bl.

KomaHga Maccue no mabnuye tenepb No3BONSET OQHOBPEMEHHO KONMPOBaTb OO BEKTDI
pasHbIX TUNOB. Pasnuuuna mexay aksemnnsapamu (B NonoXxeHuu, pasmepax u 1. n.)
obecneynBaloTCa NyTeEM NPUCBOEHMSA HOBbIX 3HAYEHUIN NepeMEHHbIM OO BEKTOB, BXOASALLMX
B 9K3eMnnsp, T. €. NyTem 3anonHeHus Tabnuubl naMeHseMblx nepeMeHHbIX. Ecnn obbekT
He MMeeT JOCTYMHbIX 119 U3MEHEHUS NEPEMEHHbIX UKW ecriv NepeMeHHble obbekTa
ocTaBneHbl 6e3 n3MeHeHus, TO 3TOT OOBLEKT coBnagaeT ¢ konupyembiM. Hanpumep,
KOMMPYIOTCA MIIOCKOCTb 3CKMN3a, caM 3CKu3, BasnpyloLasca Ha Hem onepaums
BblAaBNNBaHWNS 1 TOYKa, 4O KOTOPOW NPOU3BEAEHO BbiAasnuasaHune. [ytem nameHeHus
3HaYeHUN NepeMeHHbIX MOXHO MOSYYUTb 3KIEMMNIIAPLI, pa3nuyaloLnecs NonoXeHmem
MNOCKOCTU M 3CKM3a B HEW, pa3MepaMmn 3CKu3a 1 onepauuv BbiAaBnMBaHUs, a Takke
KoopAMHaTaMu OrpaHNYMBaIOLLIEN BblAABIMBAHUE TOYKMU.

124



12.

13.

14.

15.

Maccus Pa3HOTUMHbIX 0OBbEKTOB MOXHO paspyLmnTb. B pesynbTtate 00ObEKTHI,
COCTaBliABLUMNE 3K3eMNNApbl MaCcCuBa, CTaHOBATCA CaMOCTOATESIbHbIMUA obbekTamu
mMoaenu. rlpl/l 9TOM OHM COXPaHAKT 3HA4YEeHNA NepeMeHHbIX, 3aJaHHble B MacCuBe.

3HavoK cUCTEMbI KOOPAMHAT B JIEBOM HUKHEM YTy OKHa MOAENN 3aMEHEH 311EMEHTOM
ynpaeneHus opueHTaumnein mogenu. OH npeacTtaenset cobol Tpu opToroHanbHble OcK ¢
06LWMM Hayanom u ayru, nexatime B NrockocTsX, onpeaensemMbix ocamu. Ocu
COHarnpagsneHbl C 0OCAMU abCOMNOTHON cUCTEMbI KoopaMHAT Moaenun. OCHOBHble AeNCTBUS,
BbINOSIHSIEMbIE C MOMOLLbIO 3rIEMEHTa YNpaBneHnst opueHTaumen:

Bbibop opueHTaummn, npy KOTOPOW HanpasreHue B3rnaga nepneHankynsapHo
KOOPAMHATHOM MIIOCKOCTU. [1ns 3TOro HY>HO LLESKHYTb MbILbO HA OCU U Ha
nnockocTn. Ytobbl Npu 3TOM OCb Gbina HanpaeneHa oT HabnogaTens, BO BpeMs
LLlenyka cnegyeT yaepxuBatb knasuwly <Shift>.

Bbibop opueHTaunun Usomempusi YZX. [ns 3TOro Hy>KHO LLEMKHYTb MbILbIO B LLEHTPE
anemeHTa.

lMoBopoT BoKpyr ocx Ha 90°. [1ns 3TOro HY>XXHO LENKHYTb MbILbKO Ha OCU, YOEPXNBaAs
knasuwy <Alt> unm kombnHauuto <Alf>+<Shift>.

[MOBOPOT BOKPYr OCM C LLAroMm, 3agaHHbIM Npu HAacTponke. [1ns 3TOro Hy>KHO LenkaTb
MbILUBIO Ha Ayre, NNOCKOCTb KOTOPOW NepneHANKYNsSPHA HY>XXHOW OCK, yaepXXunsas
knasuwy <Ctrl> nnn kombunauuio <Ctrl>+<Shift> .

[Mpon3BObHbLIN NOBOPOT BOKPYr OCU. [INa 9TOro Hy»XHO NepemeLlaTb MbIlbo Oyry,
NSIOCKOCTb KOTOPOW NepneHanKynsipHa Hy>XHOW ocwu.

Monb3oBaTeNb MOXET yBENMUMBATbL UM YMEHbLUATb pa3Mep aNemMeHTa ynpaBneHns
opueHTaumen mogenu. [Ins 3Toro Hy>KHO YCTaHOBUTb KYpCOp Ha 3feMeHTe 1 BpawaTb
KOMNeco MbIlK, HaXkaB 1 yaepxunsasi komouHauuto knasuw <Alt>+<Ctrl>+<Shift>.

[o6aBneHa BO3MOXHOCTb 3afaHus koga npun BBoge 0603Ha4YeHMs JOKyMeHTa-MOAENW.
[na nogaepXxkn anNeKTpoOHHOro AoKyMeHToobopoTa B dhaisi KOgOB U HAaMMEHOBaHWUN
BKItoYeHbl koabl M (OnekTpoHHasa mogens aetanu) n MC (3nekTpoHHas mogernb
cbopoyHOM eguHULbI).

Tenepb Npu NOAKMIOYEHNM AOKYMEHTA-MOAENN K 0OBEKTY cneumdukaumm B pasagene
LokymeHmauyus kog otobpaxaeTcsa B 0603Ha4YEHMM JOKYMEHTA U y4MTbIBAETCA Npu
¢dopMMPOBaAHUM €I0 HAMMEHOBAHMS.

BkntoueHne/oTknioveHne otobpaxeHnsa KO4OB B pa3gerie NponsBoanTcs onumen
lNMoka3bieamb K00 AOKyMeHmMa B ouarnore HacTpOrKnN pasaena cneumdukaumm.
lMpumeyaHue: kKOg MOLeNnn He NnepedaeTcs B OCHOBHYH HAANMMCh YepTexa npu co3gaHum B
HeM accounaTUBHbIX BUOOB 3TON MOAENM.

[leTanb-3arotoBka Tenepb ABMAETCA KOMNOHEHTOM Moaenu. K Heil npuMeHnMbI Bee
[IeNCTBUA Haj, KOMMOHEHTaMuW: COBUT, NOBOPOT, COMpPsXXeHue, peaakTupoBaHue B OKHe U Ha
mMecTe U ap.

YcoBepLUEHCTBOBAHO BpaLleHe MOAENM C MOMOLLbIO MbIWN N KoMaHabl lToeepHymsb.
Tenepb, ecnu LeHTp rabapuTHOro nNapannenenunesa Mogeny okasbiBaeTcst 3a npegenamm
3KpaHa (00bIYHO 3TO NPOUCXOANT NPU 3HAYMTENBLHOM YBENUYEHMM MacluTaba
oTobpaxeHus), B kKa4eCTBe LeHTpa BpaLleHNss UCnomnb3yeTcs Gnukaniias K Kypcopy Todka
mogenu. Korga ueHTp rabaputHOro napannenenvnega He BbIXOOUT 3a 3KpaH, TO
BpaLLeHne, Kak 1 paHblle, NPOMCXOAUT BOKPYT 3TOro LeHTpa. B atom cnyyae ans
BpaLLEHNsi MOAENM BOKPYr OnvKanLen K Kypcopy TOUKE HY>KHO YAEePXMBATb HAXXaTon
knasuwy <Ctrl>.

B komaHae MoeepHymb nosiBunacb BO3MOXHOCTb BpaLLeHUs MoLernyn BOKPYr NpsiMowu,
nepneHanKynsapHoON K rpaHn Npou3BOfbHON POPMbl B TOYKE YKa3aHWs, a Takke BOKPYr
NPsSIMON, KacaTenbHOW K KpMBOW NPOn3BOrbHOM dOpMbl B TOUKE ykasaHus. daHToM
NPsSIMON, BOKPYT KOTOPOM NPOUCXOOMUT BpalleHune, NokasblBaeTCca Ha aKpaHe B Buae
LUTPUXOBOrO OTpe3Ka.

16. PacwmpeHbl BO3MOXHOCTM KOMaHAbl PazamMecmumb npou3eo0Hbie pa3mMepsbl:

Paamepbl chacok u CKpyrneHun Tenepb MOryT pasmeLlaTbCs B N0OON NIIOCKOCTH,
nepneHaukynapHon ncxogHomy pebpy, a pasmepsbl onepauun Yks1oH — B ritobon

125



17.

18.

NMOCKOCTU, NEPNEHANKYNSAPHON NIMHUN NEePeceYeHmnst YKIIOHSEMOWN rpaHn 1 OCHOBaHUS
YKIoHa.

- [Mpwv pasmeLLeHn auameTpanbHOro pa3Mepa Ha NocKoCTH, NeprneHanKYNsapHON ero
CcOGCTBEHHOW, pa3mep NpUHMMaeT BUA NIMHENHOrO (3HaK AMameTpa coxpaHsieTcsl).

Ha naHenb Tekywjee cocmosiHue [o6aBrneH CrMcok UCNONHEHUA MOAENM, N3 KOTOPOro
MOXXHO BbIOpaThb TEKyLLee UCMONTHEHME.

OtaenbHbI ananor MeHeoxkepa nepecyeTa yrnpasgHeH. YNpaBneHne pexmmom
nepecyeTa Tenepb NpounssBoanTcs B pasgene lMepecyem pasmepos MeHexkepa
OOKYMEHTa.

paghuyeckue OKyMeHMbI
1. JopaboTtaHbl koMaHAbl CO30aHUS JIMHENHbLIX Pa3MepOB:

— [lpocmol nuHelHbId pa3mep:
- MNosiBunack BO3MOXHOCTb MPOCTAHOBKMN JIMHENHOTO pasMepa AnaMeTpa OKpPYKHOCTH.
[nsi 3TOro nocne BbI30Ba KOMaHAbI CNeayeT yka3aTb OKPYKHOCTb. AHANOrMYHbIM
06pa3om Ha aNnMnce MOXHO NPOCTaBUTb Pa3Mepbl OCEN.

- YKasaB ABe OKPY)XHOCTW (Mnn gyrn), MOXXHO MOCTPOUTb U pasmep Mexay Mx
LUeHTpamMu, Unm pasmep, BbIHOCHbIE NMHUN KOTOPOro KacaTemnbHbl K OKPY>XHOCTAM
(3TO 3aBUCUT OT TOrO, B KaKMX TOYKax Obinun ykasaHbl OKpY>XHOCTH). PasmepHas
nuHMA B 06omx crydasix napannenbHa NPSMon, COEANHAOLLEN LLeHTPbI
OKPY>KHOCTEN.

- [Onsa ykasaHus obpasmepmBaemMoro oTpeska 60onbLue He HYXXHO HaXXnMMaTb KHOMKY
Bbi6pamb 6a308bili 06eKkm Ha [laHenn cneumanbHOro yrnpasrneHus.

— JluHelHbIl pa3mep om ompe3ska 00 MOYKU:

- [N nOCTpoeHns pasmepa MOXHO yKasaTb [Ba napannenbHbiX oTpeska. B
pesynbTaTe co3gaeTcs pasmep OT NeEPBOro oTpeska A0 O4HOW U3 BEPLUUH BTOPOro —
3TO 3aBUCUT OT MOSOXEHUS pa3mepa OTHOCUTESTIbHO BTOPOro oTpeska.

- [ns noCTpoeHnst pasmepa MOXHO yKasaTb OTPE30K N OKPYXXHOCTb (Mnn ayry). B
pesynbTaTe co3gaeTcsa pasmMep, OgHa BbIHOCHAs NMHUS KOTOPOTroO ABMSIETCA
NPOAOMKEHMEM OTpe3Ka, a BTOpasa KacaeTcs OKPYXHOCTH (gyru).

MosiBMnack BO3MOXHOCTb NPOCTAHOBKK pa3Mepa, CUMMETPUYHOTO OTHOCUTENBHO OCEBOM

NHMK. OTO MOXHO cAenaTtb C NMOMOLLbIO CrieayLWmMX KoMaHa;

— [Tpocmol nuHelHbIU pa3mep. [1Ina co3gaHns pasmepa HYy>XHO yKasaTb OCEBYHO NNHUIO
N TOYKy B ntobon nocnegoBaTtenbHocTU. PopmupyeTcsa pasmep, 3Ha4eHNe KOToporo
paBHO YABOEHHOMY PaCcCTOSIHMIO OT OCEBOM A0 TOYKM, @ TOMKaMM NPUBSA3KN ABMAIOTCA
yKa3aHHasi Touka 1 TO4Ka, CUMMEeTpUYHas el OTHOCUTENbHO oceBOK. [pocTaHoBKa
Takoro pasmepa B napameTpu4eckoMm pexmnme gaeTt cneayrowmnin pesynbTtaT: Touka
BCerga pacnonaraeTtcs Tak, YToObl paccTosiHMe OT Hee 40 OCEBOW PaBHANOCH
NONOBUHE 3HAYEeHUs1 pa3mMepa.

- JluHelHbIlU pa3mep ¢ 06pbIgoM. [INsi CO34aHMA pa3Mepa HYXXHO ykasaTb
napannernbHble Apyr Apyry OTpPe3oK 1 OCEBYIO B NHOOON NocnegoBaTenibHOCTY.
dopmupyeTcsa pasmep, 3HaYeHMe KOTOPOro paBHO YABOEHHOMY PacCTOSHUIO MeXay
oceBoW 1 0Tpe3koM. [NpocTaHOBKa Takoro pasMmepa B napameTpuyeckom pexume gaet
crneaylowmi pesynbTaT: OTPE30K Bcerga pacnonaraeTcs Tak, YTobbl paccTosiHne
MeXay HMM M OCEBOW PaBHAIOCH NOSMIOBUHE 3HAYEHMS pa3mepa (ECNN Ha OTPE3OK U
0CeBYH He ObINo HanoXxeHo orpaHuveHune lMaparnnensHocme, TO OHO HaKNaabiBaeTCs ).

OcHoBHOE Has3Ha4YeHne onUcaHHbIX pa3mepoB — o6pa3mep|/|BaH|/|e 00BEKTOB,
CUMMETPUYHbLIX OTHOCUTEJIbHO HenoaBMXXHOW OCU, B 9CKU3aX.

HopaboTtaHa komaHga KacamesnibHbIl ompe3okK Yepe3 moYKy Kpueou: Tenepb TOYKY
KacaHusl MOXXHO 3a[aThb SIBHO, T. €. MyTEM BBOAA €€ KOOpAWHAT UMK C MOMOLLIbIO NPUBA3KM
(K TOYKe, MOCTPOEHHOM Ha KPMBOW, K TOUKE NepeceyeHns KpMBon ¢ ApyruM o6 bekTom n
T.N.)
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MosiBMNack BO3MOXHOCTb aBTOMaTMYeCKOM HyMmepaumm Tabnuy B rpadonyeckom
AOKYMEHTEe NyTeM BKIOYEHUS UX B rpynnbl HyMepauun. [ns BKNOYEeHNs co3gaBaemMon
Tabnuubl B rpynny Hymepauuu criegyeT BblbpaTb HYXHyt0 rpynny B cnucke Hymepayus Ha
MaHenu ceoncte. Ecnun Tabnvua yxxke cosgaHa, To €e MOXHO BKINIOYATL B rpynny
HymMepauum ¢ NOMOLLbIO KHoMku [Jobagumsb ebi0esieHHblIe 06BbeKkmbI B OKHE
Hymepayusi.

5. PaCLIJI/IpeHbI BO3MOXXHOCTU pa6OTbI CO CBOMCTBaMM BCTaBOK U MaKpO3J1IEMEHTOB!

- CsouictBa Obo3sHauyeHue, HaumeHosaHue, Macca v apyrue (T. €. CBOUCTBA,
BKIOMaeMble B OTYET) CTanu OOCTYNHbI ANs U3MeHeHUs B okHe Ceolicmea ons
cnenywmx o6bLEKTOB:

— BCTaBKu (pparmMeHToB,
— BCTaBK/ BUOOB U3 APYIUX YepTexewn,
— MaKpO3feMeHTbl, B TOM yncne bmbnmoTeyHble.

- [MapameTpbl GUBNMOTEYHBIX MAKPO3NIEMEHTOB (ECITM OHU NPEaYCMOTPEHDI
bnbnmoTekomn) otobpaxatroTcs B OkHe Ceolicmea 1 MOryT ObITb U3MEHEHbI B 3TOM
OKHe.

- CT1ano BO3MOXHbIM KONMPOBaHNE NapaMeTpoB U3 O4HOIO MaKpO3rieMeHTa B ApYron
(npu ycnosuum, 4yto oba cosgaHbl O4HON N TOM e BMBNMOTEKOM) C MOMOLLbIO KOMaHAbI
Konupoeamsb ceolicmea.

- CTtan BO3MOXeH NonCcK BMBNMoTEeYHbIX MaKpO3NIEMEHTOB MO UX CBONCTBAM.

YacTb KHOMOK KOHTEKCTHOWM NaHenu OnbnmoTe4yHoro MakpoanieMeHTa MOXET ObiTb

3aMeHeHa KHoMKamu Bbi30Ba koMaHg 6ubnmoTteku (ecrnv 310 NpeaycMoTpeHO

6ubnunotekon).

Tekcmoenblil npoyeccop

1.

TeKkCTOBbIM AOKYMEHT TENEPb MOXET COAEPKAaTb MUCTLI pasHbIX POPMaTOB U pasHoOmn
opueHTaummn. 1o obecnevmBaeTcsa co3gaHMeM B JOKYMeHTe pasfaenoB — rpynn JIMCTOB C
OAMHaKOBbIMU dOPMaTOM 1 OpueHTaunen. YnpasneHue pasgenaMmm — cosfaHue,
yaaneHue, nepeuMeHoBaHWe pasfenos, 3agaHue oopmarta, opueHTaunm n opopmneHms
nncTtoB — npoussoauTcs B MeHempkepe okyMeHTa. BO3MOXHO HasHayeHne pasHbIxX
0hOpMIEHNIA NEPBOMY FIUCTY, YETHBIM U HEYETHLIM NIUCTaM pasgena.

[nsa cosgaHns B JOKYMEHTe HOBOro pasgena MOXHO Takke UCMNOoNb3oBaTb KOMaHay
Bcmaeka — Pa3pbie pa3dena.

Hymepauuns nMcToB 4OKYMEHTa MOXET HauMHaTbCA 3aHOBO B KaXkAOM pasaene unm obiTb
CKBO3HOWN. BO3MOXHO Takxke UCKNioYeHne pasaenos n3 Hymepauun.

VMcnonb3oBaHne AONOMHUTENBHBLIX JIMCTOB B TEKCTOBOM LOKYMEHTE ynpa3gHEeHo.

B meHio Bcmaeka pobaeneHa komaHga Paspbie cmpaHuybl. PaHee HavaTb ab3al ¢

HOBOW CTPaHMLbl MOXXHO ObIfO TOMBKO C MOMOLLIbIO KraBuaTypHOM KoMBuHaLmm
<Ctrl>+<Enter>.

Paboma co cneuyudukayueli

1.

MosiBuNack BO3MOXHOCTb 3aMeHbl O4HMM ONUCaHNEM cneumnuKaumm HECKONbKUX
aHanornyHbIX Apyr Apyry onnucaHuin B O4HOM U TOM e JOKyMeHTe. Hanpumep, Takas
CUTyaums MOXET BO3HUKHYTb, ecriv B COOPKY BCTaBMNEeHbl AeTanu, CO30aHHbIE B BEPCUAX
KOMIAC-3D, cogepxaBLUMX pa3Hble BapvaHTbl OAHOIO U TOrO e CTUNSA cneundukauun.
[ns o0beguHeHns onucaHuii Cny>xuT kHonka O6bLeUHUMBb eapuaHmbI, KOTOpas
NnosIBNSIETCS B Avarore ynpasneHnsa onmcaHnamm cneumdmkaumn npu Hanmyuum B
AOKYMEHTE HECKOSbKNX BapMaHTOB OA4HOMO M1 TOro e onucaHus. lNocne ee HaxaTns Bce
006BbEKTbI cneundmrKaumm, UCNOMb3yoLWne 3TN BapuaHTbl, (Kak B JOKYMEHTe-KOHTENHepE,
TaK U B JOKYMEHTaX-UCTOYHMKAX) NPUBOOATCS K CTUMIO, XPaHALLEMYCH B TEKYLLEN
oubnnoTteke ctunen.

B omanor HacTpowkn pasgena cneundukaumm nobasneHa onuns lNMokassieame KOO
doKyMeHma, JOCTynHas Npy HaCTPOMKE Kak CTUNMS cneumdukanmm, Tak u TeKyLlero
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AOKyMeHTa-cneumdukauyumn. Onums BkNoYaeT/oTKAOYaeT 0ToOpaXxeHne N BO3MOXHOCTb
pefakTMpoBaHus KO4OB LOKYMEHTOB B HacTpaMBaeMoM pasfgene cneundukaumn. B ctunsx
cneundmrkaumm, BXogdaLWwmMx B KOMMNNEKT NOCTaBKKW, ONUMS BKIOYEHA TONBKO AN pasgena
LokymeHmauusi.

Mpwn pegakTMpoBaHumM Havana 6roka (CTpokn ¢ 0603HaYEHNEM UCMONHEHNSA) B rPYNNOBOW
crneuundukaumm no BapnaHTy A Tenepb MOXHO NOMEHSITb HE TONTbKO HOMEP UCNOSTHEHNS,
HO 1 3HaK, oTaensawwmi ero ot 6azoBoro o6o03HaveHus. Hanpumep, MOXHO 3aMeHUTb
Aedunc TOYKON.

Umnopm u akcnopm

1.

2.

MosiBunacbk BO3MOXHOCTU 3amnmncu 1 YTEHUSI pa3MepoB Npu 3KcnopTe mogenu B oopmat
STEP 1 umnopTe 13 aToro popmata.

MosiBunack BO3MOXHOCTb nmnopTta annos DXF n DWG, cosgaHHbix B cucteme AutoCAD
Bepcun 2013, n akcrnopTa B aTy Bepcuto. [ng akcnopta Bepcua 2013 ncnonbayeTcs no
YMOSNYaHMIO.

Tenepb npu MMnopTe rpaduyecknx gokymeHToB popmaTtoB DXF 1 DWG B AOKYMEHT
KOMMAC nepepatotca npsimbie.

MosiBunack BO3MOXHOCTb 3anvcu mogenewn B doopmat PDF (c nomoLybio KomaHabl
@Paiin — CoxpaHumb Kak...).

lMpuknadHbie 6ubnuomeku

1.

MNepepaboTtana lNpuknagHas 6ubnmoteka KOMIAC.
Bubnunoteka nepemmeHoBaHa B Cep8UCHbI€ UHCMPYMeHMbI.
- [ob6aBneHbl kKOMaHAbI:

— Co3damb KOHmMyp Mo 08yM KOHMypaM — CIYXUT AN1si NOCTPOEHUS 3aMKHYTOro
KOHTypa nyTeM 06beaUHEHUS], BbIYMTAHUS U NEPECEYEHUs ABYX YKa3aHHbIX
KOHTYPOB,

- Co3damb KOHMYypP no 2paHuye obsacmu — CNy>XuT AN NOCTPOEHUSA 3aMKHYTOro
KOHTYypa Nno nepecekatrLmMMcs KpUBbIM, ONKanLWnM K yKa3aHHOW TOYKeE.

- KomaHabl Fnadkue omeepcmusi n Peab6oebie omeepcmusi 3aMeHeHbl KOMaHaaMm
noctpoeHus oteepcTuin: llpocmoe, C 3eHkoekol, C yekoekol, C 3eHKoekou u
uekoekol, KoHu4eckoe.

- WcknioyeHbl: koMaHga dkeuducmaHma Kpueol, rpynnbl kKomaHg Feomempu4veckue
¢huaypbl n Ycr108HbIe 3HaKU.

HopaboTaHa 6ubnmnoteka Mamepuansl u CopmameHmbl.

- basa gaHHbIX MaTepuanoB 1 COPTaMEHTOB
- OO6uiee konnyecTBO MatepuarnoB coctaenseT 6onee 9500 HaMmeHoBaHuA. B Tom

yucne:

— 1300 oTeueCcTBEHHbIX MapOK CTanemn 1 cnnaBos.;
— 2393 3apybexHble Mapku cTanen n cnnaeos;

— 145 mapok 4vyryHa;

— 951 mapka UBETHbIX METasnoB 1 CNaBoB.;

— 433 mapkn macen n cmasok;

— 224 mapku NakoB 1 Kpacok;

— 521 mapka nnacTmacc;

— 474 mapku knees;

— 1267 HaMMeHOBaHWIN CBapOYHbIX MaTEPManos;

— 611 HaMmeHoOBaHMI NPOBOAOB U Kabenen;

— 275 HaMMeHOBaHUI CTPOUTENbHbLIX MaTepuarnos;
— 131 Buag ranbBaHN4YECKUX NOKPLITUN;

— 121 HaMMmeHoBaHME KOMMNO3ULIMOHHLIX MaTepmarnos.

- basa copepxut 6onee 47000 3K3eMnnsApoB COPTAMEHTOB.
- Bsaumopeliicteue ¢ cuctemont KOMIMAC-3D:
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PeanusoBaHa paboTta co cnegytowmmm ceornctsamm KOMMAC-gokymeHTa:
3ameHumenb mamepuana v lNMNokpbimue.

PeanunsoBaHa BO3MOXHOCTb AO0OaBNeHNs MaTepuanoB nNpy NOMOLLIYM OCHOBHbIX
KomaHa 6ubnunoTtekun B 6roKM OOMNOMNHUTENbHbLIX pa3fenos cneundmrkaumm.

3. JopaboTtaHa bubnuoteka CmaHdapmHbie usoenusl.
Mpwn coBmecTHoM paboTte CnpaBoydHnka n KOMIMAC-3D:

MosiBUNack BO3MOXHOCTb KOHTEKCTHOrO pefakTMpOBaHUsS KOHCTPYKTUBHbIX
3NeMeHTOB n3genuns (C NOMOLLbIO KoMaHabl Pedakmupoeamb Ha mecme).

CTtano Bo3MOXHbIM MPUMEHSATL CTaHAapTHbIE n3genus B Komnac-getanax (*.m3d).

N3meHeHa TepMUHONOrUS: « OKCNOPTHbIE aTpubyThi» NepenMeHoBaHbI B
«lMNepenaBaemble cBoncTBa». BHeceHbl COOTBETCTBYIOLLME NOMpaBkn B HTepdenc n
Nnonb30BaTeSIbCKY0 JOKYMEHTaUMIO.

B Mogenax ctaHgapTHbIX U3[enui OTKpbITa NokarbHasi cuctema KoopauHar,
KOTOPYH MOXHO UCNONb30BaTh A5 HANOXEHUs CONpsXeHun. TO No3BonseT
NpaBUbHO COPUEHTUPOBATL KOMMOHEHThI B MoAenu. Ecnu paHee BCTaBneHHbIN B
MoZJernb KOMMNOHEHT 3aMeHsieTCA ApYrMM KOMMOHEHTOM cpeacTBamun 6ubnmoTekn, To
HanoXeHHble Ha KOMMOHEHT COMNPSXEHUA COXPaHAOTCS.

3HayKM Ha KHOMNKax MHCTPYMEHTarnbHOW NaHenu Tenepb KOPPEKTHO oTobpaxatoTcs B
pasmepax 24x24, 32x32 n 48x48 nukcenos.

B katanor Kpenex nobaeneHsl:

BunTbl DIN 561, DIN 564, DIN 653, DIN 7995, DIN 7996, DIN 7997, DIN 8243, DIN
8245, ISO 10509, ISO 7053, ISO 7048, DIN EN ISO 7048, 1ISO 14580, DIN EN ISO
14580, 1ISO 14584, DIN EN ISO 14584, DIN EN ISO 14585, DIN EN ISO 14586, ISO
14587, DIN EN I1SO 14587, DIN 318, TOCT P 50403-92, TOCT P 50404-92, TOCT P
50405-92, TOCT P 50406-92;

BonTtebl DIN 609, DIN 7968, DIN 7990, DIN EN 1662, DIN EN 14219, TOCT P 50274-
92, TOCT P 50790-95, TOCT P 50791-95, TOCT P 50792-95, TOCT P 50793-95,
FOCT P 50794-95, TOCT P 50795-95, TOCT P 50796-95, TOCT P 52854-2007,
FOCT P 52855-2007;

"anku DIN 2510-5, DIN 2510-6, DIN 80705, DIN EN 14218, TOCT P 50272-92,
MOCT P 50273-92, TOCT P 50592-93, ISO 21670, DIN EN ISO 21670;

3aknenku DIN 7331, DIN 7338, DIN 7339, ISO 15975, DIN EN ISO 15975, ISO
15976, DIN EN I1SO 15976, ISO 15977, DIN EN I1SO 15977, ISO 15978, DIN EN ISO
15978, 1ISO 15979, DIN EN ISO 15979, ISO 15980, DIN EN I1SO 15980, ISO 15981,
DIN EN ISO 15981, ISO 15982, ISO 15983, DIN EN ISO 15983, DIN EN ISO 15982,
ISO 15984, DIN EN ISO 15984, ISO 16582, DIN EN ISO 16582, ISO 16583, DIN EN
ISO 16583, ISO 16584, DIN EN ISO 16584, ISO 16585, DIN EN ISO 16585, TOCT P
NCO 15973-2005, TOCT P NCO 15974-2005;

Mpoknaakn DIN 2510-7;

Tanpensl DIN 1478, DIN 1480;

Wanbbl TOCT P 52646-2006;

Wnunbkn DIN 976-1, DIN 976-2, DIN 949-1, DIN 949-2, TOCT 11447-80;

Wrndptel FOCT P NCO 8741-93, TOCT P NCO 8742-93, TOCT P NCO 8743-93,
MOCT P NUCO 8745-93, TOCT P NCO 8746-93, TOCT P NCO 8747-93.

B katanor Jemanu, y351bl U KOHCMPYKMUBHbIE 3/1eMeHMbI [OOABNEHbI:

Mogwmnuukn TOCT 20531-75, TOCT 24850-81, TOCT 3635-78;

Brynku FTOCT 24208-80, TOCT 13014-80, FOCT UCO 2795-2001, TOCT NCO 3547-
1-2006, TOCT NCO 4379-2006;

MpyxurHbl Tapenbyatblie FTOCT 3057-90;
Mankn, wandsl, ckobbl FTOCT 8530-90;
MacneHku TOCT 20905-75;

Ponnk TOCT 25255-82;

LUnoHkn TOCT P 50536-93;
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- Tpy6bl ctanbHble TOCT 8732-78, TOCT 10704-91, TOCT 3262-75.

N3MeHeHuUe KoMrisieKma nocmaseku

3 komnnekTa noctaeku ncknoyeHa brnbnunoteka noctpoeHns rpadmnkoB PyHKLMIA
(FTDraw.rtw).

Omnuyus eepcuu 14 SP1 om eepcuu 14

TpexmepHoe ModenupoeaHue

1. [HopaboTaH dyHKLMOHAN MacCMBOB:
1.1. TlosaBmnacb BO3MOXHOCTb KOMMPOBaHUS BCNOMOraTeNbHbIX MIOCKOCTEN U OCEN.
1.2. PaclumpeHbl BO3MOXHOCTY ynpaBneHns nepeMeHHbIMU 9K3eMMispos:

- lMosiBMnacb BO3MOXHOCTb M3MEHEHNST 3HAYEHUI MEPEMEHHbIX CreayLmx 00 HEKTOB,
Yy4acTBYIOLNX B MOCTPOEHUM KONMMPYEMOIro 06 beKTa: KPUBbIX (KpOME CManHoOB n
NOMaHbIX), TOYEK M BCEX MIIocKoCcTeN. PaHee MOXHO ObIfio ynpaensaTb NULlb
NepeMeHHbIMWN 3CKN30B KOMMPYEMbIX OOBEKTOB M MIOCKOCTEN 3TUX 3CKN30B.

- Pa3smepbl 3K3eMNNspoB Maccuea Tenepb MOXXHO M3MEHSATbL HE TONbKO B Tabnuvue
N3MEHSIEMbIX MEPEMEHHbIX, HO U HENOCPEACTBEHHO B OKHE MOAENN BO BPEMS
co3gaHus/pegakTmpoBaHma MaccuBa. [nsa Beibopa sk3eMmnnspa v ykasaHus
KOHKpeTHOro obbekta, pasmep KoToporo TpebyeTcst USMeHUTb, CRYXUT BKNaaka
Sk3emnnsapbi [laHenn CBOMUCTB.

— lNepemMeHHble 3K3eMNNIAPOB TeNepb OTOOPaXarTCa U AOCTYNHbI ANs
penaktupoBaHusi B OkHE NepeMeHHbIX.

- Pasmepbl 3K3eMNNspoB Tenepb MOXHO NMPEeACTaBUTb B BUAE SNIEMEHTOB
odhopMIieHus, T. €. co3gaTb NPOMN3BOAHLIE padMepbl. bnarogapsa aToMy BO3MOXHO
N3MEHeHVE pa3mMepoB IK3EMMNIIAPOB CO34aHHOrO MaccmBa 6e3 nepexoaa B peXum
€ro pegakTMpoBaHus.

- B a4enkn Tabnuupbl n3amMeHsIeMbIX MEPEMEHHBLIX TENEPb MOXHO BBOAMTL BbIpaXKEHUS.

2. an/l NOCTPOEHUNN KPYrnoro oTtBepCcTtnua noABuUnnChb cnenyrowme BO3MOXHOCTU!

CospgaHue pe3bboBoro otBepctus. [JoCTynHbl cnegyrowme ctaHaapTHble pe3bObl:

- MeTpuyeckas pesbba TOCT 24705-2004 (1ISO 724:1993),

- MeTpuyeckan koHnyeckas pe3bba FOCT 25229-82,

Peabba TpybHasa umnuHgpunyeckas FOCT 6357-81,

Peabba TpybHas koHnyeckaa MOCT 6211-81,

Peabba ynopHasa TOCT 10177-82,

Peabba TpaneuengansHasa ogHosaxogHas TOCT 24737-81.

Kpome Toro, MoXxxHo co3gaTb HeCTaHOapTHY pe3bby — C NPOM3BOSIbHBIM AUaMeTPOM
W LIarom.

KonnpoBaHue B Tekyliee 0TBEpPCTUE NapaMeTpoB OTBEPCTUsi-06pasLa C MOMOLLbIO
komaHabl Omeepcmue no obpa3yy. KHonka Bbl3oBa kOMaHAbl HaxoanTca Ha MNaHenu
crneunanbHOro ynpasneHus.

MocTtpoeHune ocu oTBepcTud. [Ina aToro HeobxoaMmo BKIOYMTL onunto Ock Ha NMaHenu
CBOICTB.

3. [opaboTaHa komaHaa Touka:

npu NOCTPOEHUM TOYKM cnocobom Ha moeepxHocmu NosiBUNNCL BapuaHTbl ykazaHus
nonoxeHust Toukn Mo koopOuHamam Ha yunuHope v Mo koopduHamam Ha cghepe,
npwn NoCTpPoeHun Toukn cnocobamm Ha noeepxHocmu v Ha kpueol nosiBunach
BO3MOXXHOCTb CO3aHNsi TOYKM NyTEM NPOELMPOBaHMS CYLLECTBYHOLLEN TOYKM Ha
NOBEPXHOCTb UM KPUBYHO.
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4. TlosiBUnacb BO3MOXHOCTb penakTnpoBaHuA NPOEKUMOHHbIX KDUBbIX B 3CKMU3€e NyTEM
nepemMeLlleHna XxapakTepHbIX TOYEK 3TUX KPUBDbIX.

Paboma c ucnosiHeHUssMu

1. TllosiBUNnacb BO3MOXHOCTb NepefaBaTb MeXAy UCMONMHEHUAMN N3MEHEHUS CrieayoLwmnx

CBOWCTB:

- Mamepuan, lNnomHocms, Macca (B criyd4ae py4yHOro BBoAa 3Ha4€HMs Macchl),
Paspaboman, lposepun, Ymeepoun, T. KOHmMp., H. KOHMpP. 1 CBOWCTB, CO3A4aHHbIX U3
NnepeMeHHbIX, — U3MEHEHNS CBONCTB UCMOSIHEHMS NepeaatoTcs BO BCE €ro 3aBUCMMbIE
NCMOMHEHNS,

- Asmop v OpeaHu3ayusi — U3MEHEHWs1 CBOWCTB UCMOMHEHUS NepeaatoTcsi BO BCe
NCMOSNHEHNS MOAENN.

2. Tlpu co3pgaHum Tabnuubl UCNOMHEHNIN MOAENW Tenepb MO YMOMYaHWIo npeanaratwTcs Te
ctonbupl, oTobpaxeHne KOTopbIX 6bINo BKNOYeHO B MeHeaxepe gokymeHTa npu paboTe ¢
MCMONMHEHMAMN 3TON Mogenn (Kpome ctonbua HaumeHosaHue). PaHee ymonyaTtenbHbIv
Habop cTonbuos Tabnuubl UCNOMHEeHU Bbin OMKCUPOBaH U BKIKOYan Tpu ctonbua:
ObosHa4eHue, Mamepuan, Macca.

Ipaghuyeckuli dokymeHm

1. TlosiBuUnuco crnegyroume BO3MOXHOCTU peakTupoBaHUA NPOEKUMOHHOIo pasmMepa:

- OTKIIOYEHNE aBTOMATUYECKOrO ONpeaeneHnsl 3HaYeH s pasmepa; OTKIH4YMB
aBToONpeAernieHne, MoXHo, HanpuMmep, BBECTM GYKBY BMECTO YMCIIOBOrO 3HAYEHMS,

— OTKMK4YeHWe Jonycka pasmepa; npu nocrneayoLiem BKIYEHUM Jonycka pa3Mep CHOBa
nony4aeT KBanuTeT U/Unu OTKINOHEHUS, YCTAHOBMEHHbIE AN HEro B MOAENM.

2. Tlpv npocTaHoOBKe yrnoBoro pasmepa — kak 00bI4HOro, Tak 1 NapaMeTpU4eckoro —
nosiBUNachb BO3MOXHOCTb YKka3aTb B Ka4eCTBE CTOPOHbI yria BCoMOraTenbHy Npsamyto
UM ocb abCONTHOM CUCTEMbI KOOPAUHAT (B YepTexXe — TakkKe OCb CUCTEMbI KOOPAMHAT
BMaa).

Tekcmoesnblil npouyeccop
MosiBuNack BO3MOXHOCTb UCNOMNb30BaHWS B KAYECTBE MCTOYHMKA CCbISIKM OTYET (B TOM
yucne No MaccuBy € Tabnuuen nameHssieMblX NnepemMeHHbIX) 1 Tabnuuy ncnonHeHun. YTobol
co3faHune cCbifikm BbIno BO3MOXHO, OTYET (Tabnmua) 4ormkeH 6bITb accoLMaTUBHbBIM.
CoaepxMMbIM CCbISTKM MOXET ObITh: Ha3BaHMe Tabnumubl, 3aronoBok ctonbua,
0003HauYeHne 30HbI, HOMEP NIMCTa UMK TEKCT AYelikK (B CIyYae CCbINKM Ha Tabnuuy
NCMNOMNHEHUN).

Paboma co cneuugukayueli
B rpynnoBsbix cneumdukaumnax no sBapmaHty A nosiBunacb BO3MOXHOCTb 00paboTku
UCNONTHEeHUN 6e3 nepemMeHHbIX JaHHbIX:

-  Npv Hann4uMm B crneundmKkaLmm Takux UCNONHEHN ANs HUX co3gatoTca 6nokn ¢ oaHOM
cTpokor Omcymemesyrom,

— eCcnv NepeMeHHbIe AaHHbIE HE NMPUMEHSIIOTCA HU B OAHOM U3 UCMOJSTHEHWIA, TO ONOKM He
co3fatoTcs, a B KoHel cneuundunkauumn gobaenseTcst CTpoka Pasnuyusi ucrnosHeHul rno
c60pOYHOMY Yepmexy.

BkntoyeHne/oTknoveHne 00paboTkm MCNONHEHU 6e3 NnepeMeHHbIX AaHHbIX MPOU3BOANTCS

onuuen lNMokasbieamb UCMOIHEHUSI, He UMeroujue rnepeMeHHbIX OaHHbIX B ananore

HacTpoWKn crneundukalmmn.
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Umnopm u akcnopm

MosiBUNack BO3MOXHOCTb 3KCMOPTa TEKCTOBbIX, rPaddnyecknx JOKYMEHTOB U
crneundukauun B oopmaT PDF (komaHgoon CoxpaHumsb Kak...).

lNMpuknadHast 6ubnuomeka KOMIIAC

B paspene lpo4ue onepayuu nosiBunacb KomaHga Annpokcumauyusi KoHmypa. lpu
BbINOSIHEHMM KOMaHAbI NONb30BaTENb MOXET YKa3aTb TUM annpoKkCcMMupytowero obbekra:
NURBS-kpuBasi unvm nomaHasi; B criydae UCrnosib3oBaH1s TOMaHON MOXHO 3adaTtb
TOYHOCTb annpokcnmaumm. Kpome Toro, MOXXHO BKITHOUUTL/BLIKNIOYNTL yaaneHme
ncxopHoro obbekTa (annpoKCUMMpPyeMoro KOHTypa) v BblbpaTb, rae AOMMKEH pa3mMeLlaTbes
annpoKCUMMPYHOLWNN OO6BEKT: Ha TEKYLLIEM CIIOe U Ha CNoe NCXOOHOro 00beKTa.

Omnuyus eepcuu 14 om eepcuu 13 SP2

O6uwee

1.

MosiBUnachk BO3MOXHOCTb 3aKpeneHus NoroXeHUss OKOH U MHCTPYMEHTarbHbIX NaHenen.
[ns aToro cnyxut komaHga Bud — lMaHenu uHcmpymeHmoe — 3akpenumab
nosnoxeHue. Ee nogMeHIo0 coaepXXmMT KOMaHabl 3aKpenneHns nooXeHms
nnaeatoLLmx/3adMKCUPOBAHHbBIX NaHenen/okoH. MNMocne 3akpenneHms NonoXeHus
CTaHOBUTCH HEBO3MOXHbIM U3MEHEHUEe pasMepoB 1 NepeMeLLeHne OKOH, U3MeHeHne
cocTaBa U nepeMeLlLleHne naHenem.

2. [NopaboTtaHbl 3aKnagkM AOKYMEHTOB:

— [OBOWMHOW WEeNYoK Ha 3aKknagke 3akpbiBaeT JOKYMEHT,

- [BOWMHOW LLEenyoK Ha cBOOGOAHOM MecTe CTPOKM 3aKnaaoK OTKpbIBAET AManor co3gaHus
OOKYMEHTa,

— B KOHTEKCTHOE MeHI0 3aknaaku obaBneHbl HOBble KOMaHabl, B TOM Yncne: Omkpbimb
nanky c ¢ghatinom v Konupoeams nosiHoe ums ¢haliina.

- NOSBMIICS Avanor Ansi HACTPOWKKM 3aKnaaokK, OH Bbi3biBaeTca komaHaon Cepeuc —
Mapamempbl — Cucmema — 3KpaH — 3aksiadku OOKyMeHmoe8); Npy HaCTPonKe
MOXHO BbIOpaTb yMon4yaTenbHoe pa3MeLleHne 3aknanok, caenaTb 3aknagkm
pa3HOLBETHLIMM, BbIOpaTh, KAaKoe MMs [OKYMEHTa — NOJTHOE UK KpaTkoe —
oTobpaxaTb Ha 3aknagke, 3afgaTb LUMPUHY 3aKnagok.

3. [JobaBneHbl CUCTEMHbIE KOMOWHALIMM KNABULL:

- <Ctrl> + <W> — 3aKkpbITie AOKYMEHTa,

- <Shift> +<Enter> — BbI30B Ananora pefakTMpoBaHUs pasmepHoOn Hagnucu,
BblAeNeHHoro pasmepa (B rpacmyecknx JOKyMeHTax U Mogensix, B rpadomyeckux
OOKyMEHTax Takke MOXET MCMNONb30BaTbCA KOMOUHaumsa <Shift> +<[Ipober>),

- <Enter> wnu <lpobesr> — 3anyck npouecca pegakTMpoBaH1s Bbl4ENEHHOro B
rpadhnyeckom OOKyMeHTe obbekTa (Kypcop HE AOMMKEH pacnonaratbcsi Hag 06 bekTom),

— <Ctrl> + <Shift> + <P> — BbI30B KOMaHabl 3anmoMHUMb cOCMOsIHUe,

— <Ctrl> + <Shift> + <Enter> — BbI30B KOMaHabl Aemoco30aHue,

— <Ctrl> + <Shift> + <Z> — BbI30B KOMaHabl Yka3amb 3aHOE0,

— <Esc>— oTMeHa BblaeneHns 0ObEeKTOB.

B coobueHunsa 06 otcyTcTBum hanna («He npoynTtaH dann KOMNOHEHTa...» U T.M.)

pobaeneHa onuusa MpumeHumsb G551 ecex, NO3BONAOLLAA NPUMEHUTL BbiOpaHHOE
AEenCcTBME KO BCEM HEHaMAEHHbIM hannam.

MNosiBunacb BO3MOXHOCTb 00beanHeHus okHa Ceoticmea v [aHenu cBOMCTB B OAHO OKHO.
[nsa atoro cnyxat komaHabl O6beanHUTL ¢ NMaHenbl CBOMCTB B KOHTEKCTHOM MEHIO
3aronoBka okHa CBomncTtBa 1 PasmelweHune — O6beaAMHUTL ¢ okHoM CBoncTBa B
KOHTEKCTHOM MeHI0 [1aHenu cBoicTB. [pu co3gaHnm n pegakTupoBaHnm 06 bEKTOB B
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o6beanHeHHOM OkHe oTobpakaeTcst [laHenb CBOMCTB, B OCTalbHbIX Cy4asiXx — OKHO
Ceolicmesa.

6. YcoBepLUeHCTBOBaH (OyHKLMOHAN Pa3MeLLEHNSI OKOH:

7.

— BO BpeMsi NepeMeLLeHnst OKHa Ha dKpaHe NOoSABMSTCA cneunarnbHble 31eMEHTbI
ynpasneHus Ansi Bblbopa HOBOro NOSIOXKEHWS OKHA; NPW YyCTAHOBKE yKasaTens Mblln Ha
no6on n3 Hux B okHe KOMIMAC-3D uBeToM BhigensieTca obnacTtb, KOTOpYH 3anMeT
nepemMeLlaemMmoe OKHO,

- nosiBMracb BO3MOXHOCTb COBMELLEHNSA OKOH; OOCTYMNHbI CneayroLine BapnaHThbI
COBMeLLEHNS:

— HanoXeHue c obpasoBaHMeM BKMNaaoK,

- pasgeneHuve nnowiaan okHa no BepTUKanu UM ropmsoHTanm.

M3meHeH Habop n cocTaB MHCTPYMEHTarbHbIX NaHenen:

- nosiBunacbh naHenb PexuMbli, COAgepXallas crieaytoLmne KHOMKK:

- B Mogensx — Pexxum npoeepku 2nadkocmu, lMepcnekmuea, PazaHecmu
KkomnoHeHmbI, Pazeepmka, Pa3amepbi ebibpaHHO20 anemeHma, lMepecyumamsb
pa3mepbl ¢ y4yemom AoryckKos,

- B rpadpmyecknx gokymeHTax — Pedakmupoeamb MakpoasieMeHm,

— B TEKCTOBbIX JOKYMeHTax u cneundukaunax — HopmasnbHbIl pexum i Paamemka
cmpaHuy,.

=~ NOKa3 HEKOTOPbIX KHOMOK Ha NaHensix No YMOMYaHUIO OTKITKOYEH (HanpuMep, Ha NaHenm
Bud oTkntodeHa kHomnka komaHabl CO8UHYMb 1 HEKOTOpbIE Apyrue); npu
HEeoBX0ANMOCTM X MOXHO BKITHOMUTL C MOMOLLLIO MOAMEHK KOMaHAb!
Hobasumb/ydanumeb KHOMNKU.

8. MNogaBMnacb BO3MOXHOCTb coxpaHeHust harnos B chopmate aapa (*.c3d).

9.

10.

11.

12.

MosiBunack BO3MOXHOCTb BCTaBKU M300PaXKeHW U3 Apyrux NpunoXeHun B rpadgmyeckue u
TekcToBble KOMIMAC-goKkymeHTbl Yepes 6ydep obmeHa. B TEKCTOBLIN JOKYMEHT U B
Tabnuuy yepes Gydep MOXHO BCTaBNATh Takke rpadmyeckne oobektel KOMIAC. (PaHee
AN BbINOMHEHUA BCTaBkM TpeboBanock Bbi3BaTb crneunanbHyo KoMaHay v ykasatb dann,
cogepawun pucyHok nnn KOMMAC-dparmeHT.)

BcTasku pucyHkoB 13 rpadudeckmx KOMIMTAC-gokymMeHTOB Tenepb MOXHO Yepes Bydep
obMeHa NepeHoCUTb B OKYMEHTbI APYrUX NPUITOXEHUNA.

MosiBunacbk BO3MOXHOCTb HACTPOWMKM LiBETA U CTENEHM NMPO3PAYHOCTM DOHA HagNUcen y
Kypcopa. [lna aToro co3gaH HacTpoeYHbIn Anarnor, BbidbiBaeMbli komaHgon Cepsuc —
Mapamempbl — Cucmema — JkpaH — ®POH Hadnucel.

BBeneHa HacTpolika, MHBepTUpYIoLLLasi HanpaBneHne, B KOTOPoM TpebyeTcsa Bpawatb
KONeco Mbiwn AN nameHeHusa macwrtaba otobpaxeHus. [1na aToro cosgaH HaCTPOEYHbIN
Avanor, Bbi3biBaeMblit komaHaon Cepeuc — Mapamempbl — Cucmema — Ob6uwue —
Mbiwb ¢ eguHCTBEHHON onunen M3mMeHUMBb HanpaseJsieHuUe epauleHusl Kosieca MbiWu.
B danne nonb3oBaTtenbcknx MmeHto (Graphic.pmn) GONONHEHbBI MEHIO:

- TekcT nepen pasmepHon Hagnucbto (Ne 20),

— TekcT nocne pasmepHon Hagnuen (Ne 22),

- TekcT nog pasmepHon Hagnuceto (Ne 23).

TpexmepHoe modenuposaHue

1.

Yucnosble napameTpbl onepaumii, BolpaXeHHbIEe B NIMHENHBIX U YIMOBbIX BENUYMHAX,
Tenepb 0TOBPaAXaTCA Ha KpaHe MpW Co3daHUM U peaakTUpPOBaHWK onepauui B Buae
NUHEWHbIX U YINOBbIX pa3MepoB. [na U3MeHeHUs 3HaYeHUss napaMmeTpa MOXHO U3MEHUTb
3Ha4YeHne COOTBETCTBYHOLLErO pa3Mepa onepauum.

Pa3smepbl onepaumii, a Takke pasMepbl 9CKM30B (ECMN OHU CO3AaHbl B 3CKMU3aX) MOryT
ObITb AOCTYMHbI U BHe onepauun. [Ina 3Toro CnyxuT crneuuanbHblil PexuM, B KOTOPOM npu
BblAeneHUn 06bekTa (onepaLmmn NN 3ckn3a) Ha aKpaHe NosABNATCSA ero pa3Mepbl.
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Monb3oBaTenb MOXET N3MEHUTb 3Ha4YeHne Nboro 13 HMX. BknioyeHne pexuma
Nnpon3BoanNTCSA KoMaHaon Bud — Pa3mepbl 8bI6paHHO20 3/1eMeHma.

Kpome Toro, pasmepbl onepawmii 1 3CKM30B MOXXHO NPEACTaBUTL B BUAE 3/IEMEHTOB
ocopmnenus. MNMocne 3Toro pasmepbl onepaumin 1 3CKU30B, Kak M 0ObIYHbIE NIEMEHTbI
ocopMeHusi, MoryT BbITb NepeaaHbl B accounaTuBHblE BUAbI MoAenn. 3HaveHus
pa3mepoB, NPeAcTaBMeHHbIX B BUAE 31eMEHTOB 0DOPMIIEHUS, MOTYT GbiTb U3MEHEHbI
nosib3oBaTeneM.

MosiBuNack BO3MOXHOCTb paboTbl ¢ Aonyckamu B Mogenu. [Jonycku MoryT ObITb
HasHa4eHbl Ha pa3Mepbl B 3CKM3e U Ha pa3Mepbl onepaunii (T. e. YMCrnoBble napameTpbl
onepauuin, Takme kak rnybvHa BblaaBnmBaHua u T. n.).

2.1.

2.2.

2.3.

HasHauyeHue vHOMBMAYyanbLHOro Aonycka Ha pasMep acku3a Npou3BoaAUTCS Kak B
rpacduyeckom JOKyMEHTe — B Auarnore BBOAA pa3MepHON Haamnmcu.

HasHauyeHne nHOMBMAYyanbHOro Aonycka Ha pa3Mep onepaumu npousBoanTcs B
avarnore, Bbi3biIBaeMOM KHOMKon HazHayumse donyck psanoM ¢ nonem
COOTBETCTBYHOLLEro NapameTpa Ha lMaHenu ceolicme.

MOoXHO BKMOYNTL OTOBpaXkeHne nHAMBUAYyanbHbIX AONYCKOB (B BUAE nNpefenbHbIX
3HAYEeHUN NN OTKITOHEHWI) B pa3MepHbIX HAAMUCSX pasMepoB 3CKU30B U onepaLmi.
Kpome TOro, npocMoTp AonyckoB Bo3MoXxeH B OkHe nepeMeHHbIX. [lonycku
oTobpaxaroTcs B cneumanbHon konoHke fJonyck atoro OkHa. [Insa BKNIOYEHUSA 3TON
KOMOHKW criefyeT Bbl3aBaTb KOMaHay Jonyck N3 KOHTEKCTHONO MEHIO 3arofioBKOB
cTonbuos. [1BOMHLIM LLENYKOM Ha S4Yeike Aonycka MOXHO Bbl3BaTb Ananor 3agaHus
aonycka.

B mogenu moryT ncnonb3oBatbcs 0bLme gonycku B cootsetctaum ¢ FOCT 30893.1-
2002.

BkntoyeHne ncnonb3oBaHnsa obLwmx 4ONyCKOB B MOAENM M YCTaHOBKa Kkracca
TOYHOCTM M3Oenusa Npov3BoanTcs B pasgene O6uwue donycku ananora HacTponku
napameTpoB (Ha Bknagke Hoeblie Q0KyMeHmMbI — [1si HOBbIX AeTanen n cbopok, Ha
Bknagke Tekywasi 0emasnb/c60pka — [N TEKYLWENn Mogenm).

Ecnu ucnonb3oBaHne o6Lero gonycka BKNoYeHoO, TO pa3Mmepam 3CKU30B U
onepaumm, KOTOpbIM He 3a4aH MHAMBUAYAlbHbIN OONYCK, aBTOMaTU4eCKM
HasHa4valTCcsA OTKNOHeHust cornacHo Tabnuuam FTOCT 30893.1-2002 ons
YCTaHOBIEHHOrO Knacca TOYHOCTM M Tuna pasmepa (YrnoBon, NMUHENHbIN).

OTKMOHEHMSs1, HAa3Ha4YeHHbIE NO 00LWKUM Agonyckam, oTobpaxatoTcst Tonbko B OkHe
NepeMEeHHbIX 1 UCMOMb3YHTCA TONbKO ANA nepecyeTa Moaenu.

Knacc ToYHOCTM XpaHUTCA B MOAENN Kak CBOWCTBO, brnarogapsi YeMy B TEXHUYECKUE
Tpe6GoBaHMsA MOAENN MOXHO BCTABUTL CCbINKY Ha ee Kracc TOYHOCTU.

Mpun HeOBXOANMOCTM MOXKHO OTKIIOYNUTL Yy pasmMepa NpusHaKk Hanu4Yns gonycka —
Torga pasmep He 6yaeT MMeTb HM 06LLEro, HM MHAMBUAYanbHOro gonycka. [ns atoro
creayeT BbIKMIOYUTL B AManore HasHauyeHus gonycka onuuto Jonyck.

BosmoxxeH nepecyeT pasmepoB MoAenu B Npeaenax nossi 4omnycka: no BepxHemy
npegeny, No HWKHEMY nNpeaeny, B cepeanHy nons 4onycka u ¢ koadgpduumeHtom. MNepsbie
TPWU N3 NEPEYNCIEHHBIX NEPECHETOB — CUCTEMHbIE, OHW BCErAa AOCTYMHbI B MOAENM.
MepecyeT ¢ KoahdhULMEHTOM BO3MOXKEH B NepecyeTe, co3gaBaemMom nonb3osartenem. B
Nonb30BaTENbCKOM NepecyeTe ANng KaXaoro paamepa MOXHO ykasaTb, Kak UMEHHO ero
cnepyeT nepecyMTbiBaTh.

MepecyeT Mogenu NPoM3BOaOMTCS aBTOMATUYECKM B crieumansHOM pexume paboTbl, Tak
Ha3bIBaEMOM pexumMme nepecyeta. [Ansa ero BKOYEHUS/OTKNIOYEHUS CNYXXUT KOMaHaa
Cepesuc — lMepecyem pazmepoe — [lepecHyumamb pa3mepsbi ¢ y4emom donycka. B
pexvnmMe nepecyeTa pefakTMpoBaHue Moaenn HeaoCTynHO. BO3MOXHbI TOMbKO:

CMeHa TeKyLLero nepecyeTa ¢ NoMoLLbo KoMaHg noameHio Cepeuc — lMepecyem

pa3mepoe,

npoCMOTP, NevyaTb, USMepeHna n co3gaHme oT4eToB.
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Pa3amepHble HaanMcK pa3aMepoB 3CKM30B B PeXMME NepecyeTa coaepkaT nepecyntaHHble
3Ha4eHusa pa3mepoB. NMPoCMOTP NepecymMTaHHbIX 3HAYEHMIN Pa3MePOB BO3MOXEH TaKKe B
OKHe nepeMeHHbIX, B KoroHke lMepecyumaHHOe 3Ha4YeHue.

Mpy HEOGXOAMMOCTU NEPECYUTaHHY MOAENb MOXHO COXPaHWUTbL B OTAENbHOM dhaiine ¢
nomoLlbto komaHabl Cepeuc — lMepecyem pazmepoe — Co3damb Konuio.

Mocne BbIxoga u3 pexunma nepecyeTa moaesb nNnpuHMMaeT HOMUHarnbHbIEe pa3Mepbl,
CTaHOBATCA OOCTYNHbIMU KOMaHAbl peaakTUupoBaHUA.

KOMMOHEHT, BCTaBMEHHbIN B COOPKY, MOXET UMETb HOMUHAbHbIE NN NEepPeCYUTaHHbIE
pasmepsbl. [ns Boibopa BapnaHTa BCTaBKU crnyxaT kHonka lMepecyumamb pasmepbi U
CMMCOK NepecyeToB, OCTYMNHbIE BO BPEMSsI BCTABKM Ha Bknagke Palsr-ucmoyHuk NaHenn
CBOWCTB.

MNosBnnacb BO3MOXHOCTb pa60Tb| C UCMNOJTHEHNAMU MOoaeNN.

Bce ncnonHeHus mogenu xpaHaTcs B hanine aton mogenu. Pabota ¢ McnomnHeHnsMm
BeOeTCcH Ha HoBOW BKraake UcnosiHeHust [lepeBa nocTpoeHus unm B MeHeoxepe
AOKYMEHTa.

Homepa npuceamBaloTCa NCNOMHEHUAM aBTOMaTUYECKM, HO NPy He06XO0OMMOCTM MOryT
ObITb OTpeaakTMpoBaHbl. HacTpoika HomepoB NponssoanTcA B pasgene Homepa Hoebix
ucnosiHeHul guanora HacTporkn NnapaMeTpoB (Ha Bknagke Hoeblie oKyMeHmbl — s
HOBbIX AeTanewn n cbopok, Ha Bknagke Tekywast demasib/c60pka — ONsA TEKyLLEen
mogenu). Npun HacTporike MOXHO 3a4aTb CUMBOSbI-pa3aenuTeny nepes HoMepom
MCMNOMNHEHMS 1 AOMNOMHUTENbHBIM HOMEPOM, 3a4aTb Pa3psAHOCTb 3TUX HOMEPOB, BKIMOYNTD
pobaerneHne Hynemn, a Takke ykasaTb, C KAKOro HOMepa HauyMHaTb Hymepaumio. Kpome
TOro, MOXHO OTKMNIOYUTbL aBTOMaTH4yeckoe hopMMpoBaHNE HOMEPOB.

NcnonHeHus MoryT GbiTb 3aBUCUMbIMU U HE3aBUCMMbIMU OT OCHOBHOTO. B 3aBUcUMble
MCMOJTHEHMS1 MOTYT aBTOMAaTUYECKM NepeaaBaTbCsl UISMEHEHMS U3 OCHOBHOIO, a B
He3aBucHMMble — HeT. [Npu co3aaHnM HOBOTO UCMOMHEHMS! HYXKHO yKa3aTb, 3aBUCMMOE OHO
UINW HeT, U 3agaTb 0603HaYeHMEe UCTONHEHUS.

OpHo 13 ncnonHeHun aBnsieTca Tekywmum. Ero coctas otobpaxkaeTcs Ha BKnagke
lMocmpoeHue [lepeBa NOCTPOEHNS MOAESIN.

M3meHeHnsa B OCHOBHOM MCMOMHEHUN MOTYT NepefaBaTbCs B 3aBUCMMblE aBTOMAaTUYECKM
nnu BpyYHyto. [1na asTomatuyeckon nepegayn namMeHeHMn Heobxoanumo, 4Tobbl 6binu
BKJTlOYEHbI onuuu Co3dasamb 06beKm 8 3asUCUMbIX UcrosIHeHuUsix 1 Cozdasamb
nepeMeHHyr 8 3a8UCUMbIX UCMOJIHeHUSIX B Ananore HaCcTPOWMKN UCNOSTHEHNIA
(BbI3bIBAEMOM KOMaHaou Cepeuc — lMapamempsbl... — Cucmema — Pedakmop
modesniel — UcnonHeHust). PydHas nepegaya 06beKToB NPOM3BOANTCS C NMOMOLLbIO
koMmaHabl PeGakmop — lMepedamb 8 ucnosiHeHuUs1 (OHa NO3BOSSET Takke NepenaBatb
006BbEKTbI B HE3aBUCHMMbIE UCMOSTHEHWST), @ pyYHasa nepegada nosnb3oBaTenbCKuX
NepeMeHHbIX — C MOMOLLbIO KOMaHAbl [IpuMeHUMb 8 3a8UCUMbIX UCIMOJTHeHUSIX N3
KOHTEKCTHOro MeHI0 nepeMeHHon B OKHe NepeMEeHHbIX.

Mo yMonyaHuio peaakTupoBaHnme 06bEeKTOB 3aBUCUMbIX UCMONHEHUA HEBO3MOXHO, TaK Kak
OHM CBsA3aHbl C COOTBETCTBYIOLLIMMU 06 bEKTAaMI OCHOBHOIO MCMonHeHus. Mpu
HEeoBX0aAMMOCTN 06LEKT MOXKHO cAenaTb AOCTYMNHLIM AN PeAaKTUPOBaHWSA, BbiI3BaB
komMaHay OmMeHuUmb cesi3b U3 KOHTEKCTHOTO MeHIo 06bekTa B [lepeBe. BoamoxHa u
obpaTtHasa onepauua — ¢ NomoLLbio KomaHabl BoccmaHoeums cesi3bk. MNocne 3Toro Bce
N3MeHeHNs 0GbeKTa TePATCA, Tak Kak OH CTAHOBUTCS Konunen o6bekta B OCHOBHOM
NCMOSTHEHWMN.

B pesynbTtate npuMmeHeHus kK cbopke ¢ MCNONHEHNAMY HOBOW koMaHabl Co30aHue
cneyugukayuu no c6opke No yMonN4aHUo co3gaeTca rpynnosas cneyndukaums (no
BapuaHTy A, eCnu KonmyecTBoO MCNOMHEHUIN He MpeBbILIaeT TPeX, ecnv NpeBbILWaeT, TO No
BapuaHTy b). Beibop cTunsa cneumndurkaumm nponssogutcs B pasgene Cneyugukayus —
Mo c6opke ¢ ucnosiHeHUsIMU Ha Bknagke Hoeblie Q0OKyMeHmMbI HaCTPOEYHOro guanora.

Bo3MOXHO yka3aHMe KOMMOHEHTOB (MNN UCMONTHEHUI KOMMOHEHTOB), KOTOPbIE BXOANAT B
pasHble UCMOMHEHNS1 COOPKK, HO AOIMKHbI UMETb OAHY M Ty e No3uLMI0 B cneumndukauum.
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[ns aToro cnyxut komaHga Ipynnbi KOMMOHeHMoe, KHoMKa Bbi30Ba KOTOPOW HaxoauTcs
Ha naHenun Creyugukayusi.

BoamoxHo co3zgaHue Tabnumubl UCMONHEHUIA N pa3MeLLeHme ee B rpadpniyeckom nnm
TEKCTOBOM AOKYMeHTe. [1ns aToro cnyxut komaHga Cepeuc — Omyemsbi — Co30amb
mab6nuyy ucnosHeHul. KomaHay MOXHO MCMOMb30BaTh TakKe B YepTexe, Coaepallem
accoumaTtuBHble BUAbI MOAENN C UCMIONHEHUSIMMU.

YKazaHne KOHKPETHOro UCMOSTHEHMS MOLENM BO3MOXHO B CMeAYLMX Cryyasx: OTKpbITUe
danna, BcTaBka KOMMNOHEHTa B COOpPKy, BCTaBKa 3aroTOBKM B MOAESb, CO3AaHne
accouMaTUBHOrO B1aa, NogknioyeHne mogenm K AoKyMeHTy-crneumdmkaumm munm K o6bekTy
cneundmkaunn.

MosiBunack BO3MOXHOCTb aBTOMATUYECKOro co3faHua cneumdukauum no céopke. Ang
3TOro cnyxut komaHaa CosdaHue cneyugukayuu no cbopke. [locne BbIZ0OBA KOMaHAbI
B TeKyLLen coopke hopmupytoTca BHYTPEHHNE 0OBbEKTLI cneumdukaumnm,
COOTBETCTBYHOLME KOMMOHEHTaM NepBOro YpoBHSA (4aHHbIe O KOMMOHEeHTax bepyTcsa ns mnx
CBOWCTB) U co3aeTcsa JOKYMEHT-crieundurkaLms, K KOTOpon NoaKnovaeTca TekyLlas
cbopka.

[obGaeneHbl KOMaHObl 4511 NOCTPOEHUSI OTBEPCTUN:
- [Tlpocmoe omeepcmue,

— Omeepcmue ¢ 3eHKO8Koll,

- Omeepcmue c yekoekoll,

- Omeepcmue ¢ 3eHKO8KOU U UyeKoskou,

- KoHuyeckoe omeepcmue.

BoamoxxeH BbIGoOp hopMbl TOpL@ OTBEPCTUS: NITOCKAst, KOHUYeCcKasi unm cdepudeckasl.
OT1BepcTME MOXeT pacnonaratbCsl Ha NOBEPXHOCTK Ntobor hopMbl. YMonyaTensHoe
NoNoXKeHne ocx OTBEPCTUS — NEePNEeHaUKyNspHO NOBEPXHOCTU B TOUKE yKasaHus, HO
Nnonb30oBaTeNlb MOXET N3MEHUTb 3TO MONOXEHME, 3a4aB HAKITOH U MOBOPOT OCK NMbO
HanpaBnsoLWMA OO bEKT.

KHonku BbI30Ba KOMaH NOCTPOEHUsSI OTBEPCTUIA COCTABMSIOT rpynny Ha NaHemnu
PedakmupoeaHue modenu. B 3Ty xe rpynny BXoauT NpexHas komaHaa Omeepcmue,
nepenMmeHoBaHHas B Omeepcmue u3 6ubsuomexu.

MosiBUNCA HOBLIM MHCTPYMEHT ANsi rPYNNMPOBKM OOBHLEKTOB MOAENN — CIOW. YnpaBreHue
CrnosiMvm NponsBoamMTCsa ¢ NnomoLlbio MeHeaxepa gokymeHTa. [1ns ero Bbi3oBa CryXuT
komaHga Cepeuc — MeHedxxep OoKymeHma.

Ha ogHom cnoe moryT pasmMellaTbcs 0GbEKTbl PasfMyHbIX TUMOB, HO OJMH OGBHEKT MOXET
npuHagnexaTb TONbKO OAHOMY Croto. Bce HoBble 06BEKTLI aBTOMATUYECKM pasMeLLaoTes
Ha TekyLlem crnoe. Bo3amoxkeH nepeHoc 06BbEKTOB Mexay crosiMu. Bce 06bekTbl 0gHOro
CNosi MOXXHO OOHOBPEMEHHO caenaTh HEBUOUMbBIMU, OTKMOYMB OTOGPaXXeHNe 3TOro Cros.

Ha naHenb Tekywjee cocmosiHue nobasneHo none ans Bbibopa TeKyLiero cnos u
ynpaBrneHusi BUANMOCTbIO CrOEB.

MosiBunacbk BO3MOXHOCTb BBOAA TEXHUYECKUX TpeboBaHMi B Mogenu. TexHuyeckue
TpeboBaHMsA BBOAATCA B creLumanbHOM OKHe, BKIIOYEHWE U OTKITHYEHMEe KOTOPOro
npou3BoAnNTCS KoMaHaon Bud — TexHu4Yeckue mpeboeaHusi. [pn HeobXoanmMocTn
TEXHUYecKkMe TpeboBaHUS MOryT ObiTb NEpefaHbl U3 MOAENM B YEPTEXK, COAEPKALLMMA
accouunaTUBHbIE BUAbI 3TOW MOAENMN.

B pe3ynbTaTe npoeumpoBaHusi KpuBbIX 1 pebep Moaenu B 3ck1M3 B HEM co3gatoTcsi ocobble
06bEKTbI — MPOEKLMOHHbIE KPUBbIE.

OcCHOBHO€E CBONCTBO MPOEKLMOHHON KPMBOWM — NMOCTOSAHHASA CBSA3b C UCXO4HbIM OOBHEKTOM
(pebpom, Npoekumnen KOTOPOro oHa sABNsieTCs1). ATO CBOMCTBO obecrneunBaeTcs
OrpaHUYeHneM rMpPoeKkyuoHHas ces3b. CoBnageHns KpaHUX BEPLUNH NMPOEKLNOHHOWN
KPMBOW C NPOEKLMSIMU KpaNHNX BEPLUMH UCXOOHOro o6bekta obecneumsaroTcs
OrpaHvyYeHneM rnpoeKkyusi KOHeYHOU 8EPUIUHBI.
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10.

11.

12.

13.

N3meHeHre hopMbl MPOEKLMOHHONM KPUBON HEBO3MOXXHO, MOXHO NLLb YAANUTb e YacTu
(Hanpumep, yceub Apyrum 06beKTOM). BepHYTb NPOEKLMOHHYHO KPUBYHO B UCXOOHOE
COCTOSIHME MOXHO C MOMOLLbIO KOMaHAbl BoccmaHoeumb Kpugyro B KOHTEKCTHOM MEHHO.

IMPOEKUMOHHYIO KPUBYO MOXHO «NPEBPaATUTb» B OObIYHBLIN reOMETPUYECKUIA OO BEKT — AnA
3TOr0 HYXXHO CHATb C HEe OrpaHUYeHne MPOEeKYUOHHas C853b U NPUMEHNUTL K HEN
KomaHay Paspywums.

OrpaqueHme rpoeKyUOHHas €8s3b HaKnaablBaeTCA TakKXe Ha TOYKN — NMpOoeKunn
TOYEYHbIX OOBEKTOB U HA BCMOMOraTebHble npsAmMblie — npoekunmn ocen.

MosiBunacb BO3MOXXHOCTb BapMaLMOHHOIO NPsIMOro MOOENTMPOBAHUSA C MOMOLLbIO
reoMeTpUYECKNX U pasMepHbIX OrpaHNYeHnin. TeXHONOrMsi BapuaunuoHHOro NpsiMoro
MoOEenMpoBaHUsA NO3BoONsSeT MoAMPUUMPOBaTL Ntobyto, B TOM YUCEe UMNOPTUPOBAHHYIO 13
apyron CAD-cucTeMbl, TpEXMEPHYHO MOAEeNb 6e3 NCTOPMM NOCTPOEHMS TaK e NPOCTO U
rMbKo, Kak u Modesb, n3Ha4vanbHo cnpoektupoBaHHyto B KOMITAC-3D n nmetowyto
nHpopmaumio o cnocobax 1 nocnegoBaTeNlbHOCTU CO34aHNA ee 0O bEKTOB (MCTOPUIO
noctpoeHus). OcobeHHOCTbIO HOBOW (DYHKLMOHANBbHOCTU ABNSAETCA BO3MOXHOCTb
KOMOMHMPOBATb MOAENMPOBAHNE HA OCHOBE MCTOPUM MOCTPOEHNS N BapuaLMOHHOE
npsiMoe MogenvpoBaHue. BHoCUTb n3MeHeHus B aeTanb 6e3 MCTopum NOCTPOEHUS MOXHO
nocpencTBOM reOMEeTPUYECKNX M pa3MepHbIX orpaHnyeHun: PaccmosiHue, Yeorn, Paduyc,
lMapannensHocms, lNeprneHdOuKynsapHocms, MHyudeHmHocms (coBnageHue), KacaHue,
KoHueHmpuyHocms, @ukcayusi. KHOMKM Bbi30Ba KOMaHA pa3MeLLatoTcsl Ha HOBOW
WHCTPYMeEHTarnbHON NnaHenu BapuayuoHHoe ModenupoeaHue.

HopaboTaHbl MaccuBbl.

Bo Bcex maccrBax BO3MOXHO co3faHue Tabnuubl 3MEHAEMbIX NEPEMEHHbIX,
npegHasHa4YeHHON ANS U3MEHEeHUs 3Ha4YeHN NepeMEHHbIX B 9K3eMnndpax maccuea. B
pesynbTaTe BO3MOXHO MOfy4YeHne oTnnyalrLmnxca gpyr oT gpyra ak3emnnspos. Tabnuua
N3MeHsIeMbIX MepeMeHHbIX CO30aeTCsd BO BpeMs CO34aHnda Unu pefakTupoBaHUs MaccuBea;
ANSA 3TOro CNy>XuUT KHonka Tabnuya usMeHsieMbIx nepeMeHHbIX Ha [aHenu
cneumanbHoOro ynpasneHus. o Tabnuue nameHsemMbix NEPEMEHHbBIX MOXHO CO3aTb OTYET
C nomoLubto kKomaHabl Cepeuc — Omyembl — Co30amb mabnuuyy napamempoe
3K3eMisipoe Maccuea.

B maccuBe no Tabnuue 1 no To4kam nosiBUICS HOBbI BapyaHT opueHTaumm
3K3eMNIsIPOB — MO yKa3aHHOMY OOBbEKTY. OTOT BapMaHT NO3BONSIET OPUEHTMPOBATL
3K3eMNnsipbl N0 HOpMaru K KpYBOW UK NMOBEPXHOCTW.

B maccuee no tabnuue nosiBunacb BO3MOXHOCTb PYYHOrO BBOAA KOOPAMHAT TOYEK,
3a4aloLLMX NONOXEHME IK3EMNNAPOB MaccuBa (paHee 6bi10 BO3MOXHO TOMbKO YTeHMe
KoopAauHat ns cpanna).

HopaboTaH cnocob noctpoeHnsa Todkm Ha moeepxHocmu:

- BapwvaHT Mo paccmosiHussM om nockux o6bLexkmoe nepenMeHoBaH B 1o
cMeuw,eHUsIM om 98yx 06bLeKkmoe, Tak kak Tenepb OH NO3BOMSAET TAKKE CTPOUTb TOUKY
Ha NOBEPXHOCTW BpalleHus, 3aaBas ee YrnoBoe CMeLLEHNe OT MMOCKOCTH,
NPOXoAsiLLen Yepes oCb NOBEPXHOCTH,

- pobasneH BapuaHT lTo koopduHamam Ha nI0cKoCcmu, NO3BONSAOLLNIA NOCTPOUTb
TOYKY Ha MITOCKOW NOBEPXHOCTU, 3a4aB €€ NPSIMOYrofibHble UK NONSAPHbIe
KoopAauHaTbl.

MosBnnacb BO3MOXHOCTb YCTaHOBKU Naposfid Ha OO0CTYyN K AeTalu. [ns atoro CNyXuTt
KOMaHAaa ﬂocmyn B KOHTEKCTHOM MEHI0 AeTanu, BblAeNeHHON B ,D,epeBe NOCTPOEHNA.
ﬂaponb 3anpawmBaeTcad B CrieayrLinx criydaax:

— OTKpbITWE dhanna getanu;
— BCTaBka geTtanu B COOpKy B KQ4eCTBE KOMMOHEHTA;
- nepexop K pefakTupoBaHuIo aeTanu, SBnsoLLLencs:
— KOMIMOHEHTOM COOpKMU;
— 3aroToBKOW;
=~ WCTOYHUKOM M300paxeHusi B acCoLMaTUBHOM BUAE YepTexa.
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14.

15.

16.

17.

18.

19.

20.

21.

MosiBUNCA HOBLIN TUN JOKYMEHTa — TexHonornveckas coopka (*.t3d). 310t TmMn goKymeHTa
npegHasHayeH Anst NoAroToBKM MOAENU K pa3paboTke TEXHONMOrMYECKOro npowecca ee
N3roTOBMNEHWS.

CTtano Bo3mMOXHbIM OTOOpaXkeHne 1 pegakTMpoBaHWE CBOUCTB TPEXMEPHLIX OO bEKTOB B
okHe Ceolicmea. Kak 1 B rpadouy4eckom JOKYMEHTE, 3TO OKHO BbI3biBAETCA KOMaHAOM
Pedakmop — Ceolicmea.

MosiBUNack BO3MOXHOCTb yAaneHus us mogenu nHpopmaumm o cnocobax u
nocnegoBaTenbHOCTM CO3A4aHusa ee 00beKTOB. [1ns 3TOro cnyxut komaHaa Pedakmop —
Yodanumb ucmopuro nocmpoeHusi.

BblpaxxeHue Ansa BblMUCNEHUS 3HAYeHUs NnapameTpa onepauumn Tenepb MOXHO BBOOUTL
HernocpeaCTBEHHO B Nose 3Toro napameTtpa Ha NaHenu cBOMCTB Npy CO34aHUM UK
penakTupoBaHumn onepauuun. Ecnv none coaepXuT BbipaXeHne, TO Npu HaBeAeHUN Ha 3TO
nosne Kypcopa psiioM C HAM MNOSIBASAETCS APSbIK C BbIYUCIIEHHBIM 3HAYEHMEM BblpaXXeHUS.

HopaboTaHa komaHga KoHmyp:
- TlosiBunacb BO3MOXHOCTb 3aflaH1s pasfnyHbIX paanycoB CKPYrieHMs BEPLUMH KOHTYpa.
Ona atoro cnyxuT Bknagka lMepemeHHbIU paduyc Ha [laHenn CBOMCTB.

- TlosiBMnacb BO3MOXHOCTb CO3aHNsi KOHTYpa, HE COBNaAaoLero ¢ UCXOAHbIMM
oGbekTamu, a OTCTOSALLEro OT HUX. [1Na 3TOro CnyXut KHonka dkeuducmaHma Kpueou
Ha MaHenu cneunanbHOro ynpaBneHus.

Bo3moxHoCTb pasrnbaHusa obeyankm Tenepb He 3aBUCUT OT TMNa KPMBbIX, COCTaBMASOLLNX

ee ackn3. PaHee obeyalika pasrmbanacb Npu yCrioBUW, YTO ee 3CKN3 COAEPXKUT TONbKO

OTPE3KN U/MNKN oY OKPY>KHOCTMN.

HopaboTaHa koMaHga dkeuducmaHma Kpueoll: NosiBunacb BO3MOXHOCTb YKa3aHUs

TOYKM, Onpeaensowen NoroxXeHme aKBUANCTaHTbl OTHOCUTENbHO ee 6a30BOro KOHTypa.

HopaboTaHa komaHaa JlomaHas:

- pagmyc CKpyrneHus Tenepb MOXHO BBECTW He TOMbKO B Tabnuue napameTpoB BEPLUUH,
HO U B None Ha NaHenn cBOWCTB,

- B OkHe nepemMeHHbIX Tenepb AOCTYMHbI NEPEMEHHbIE, YNpaBnsoLwmne napaMmeTpamm
BEPLUNH FTOMaHOWN.

Fpaghuyeckue dokymeHmbI

1.

Mpwu cosgaHum Mnn pegakTMpoBaHuUM OOMbLUMHCTBA rEOMETPUYECKUX 0O BEKTOB, pa3mepoB
1 0603HAYEHMI B HUX MOXHO KOMMPOBAaTb CBONCTBA APYTNX, YXKe CYLLECTBYOLLNX

o0bekToB. [1nsa aToro cnyxnt kHonka Konupoeamse ceolicmea Ha [NaHenn cneynanbHOro
ynpasneHus. [locne HaxaTua aTON KHOMKW crefyeT yka3aTb 06bekT — MCTOYHMK CBOWCTB.

MosiBunack BO3MOXHOCTb CO3aaHus rpadnyecknx o6bekToB no obpasuy. [ns atoro
CNy>XuT koMaHga MHcmpymeHmbl — O6Bekm no o6pasyy. O6bekT-06pasel, MOXHO
BbIOENUTb Kak A0 Bbl30Ba KOMaHAbl Tak U nocrne. HoBbii 00bekT OyaeT nMeTb CBOMCTBA
obpasua.

3. OopaboTtaHa komaHaa lMpsiMoy20/1bHUK:

- pobaBneHa BO3MOXHOCTb 3ajaHusa yria noBopoTa NpsiMOYrofbHuKa (paHee CTOPOHbI
npsiMoyroribHMKa Gblnu Bceraa naparnserbHbl OCSM TEKYLLEN CUCTeMbl KoopaMHaT),

- pobaBneHa BO3MOXHOCTb BblGopa crnocoba nocTpoeHns: no deym moykam unv rno
UeHmMpy u eepwuHe; B CBS3W C NOSIBIIEHWEM MOCNEAHENO U3 NEPEYNCIIEHHbIX
cnocob6oB oTaenbHas komaHaa lpsiMmoy20/1bHUK MO UeHMPY U eepuwuHe UCKIYeHa.

Hob6aeneHa komaHga lMpssmMoyz2onbHUK Mo mpeMm moykam. [1ocTynHO ABa cnocoba
NOCTPOEHUA: MO MPeM 8epwuHaM 1 1o yeHmpy u 08ym eepwuHam.
YcoBepLueHcTBOBaHa paboTa ¢ xapakTepHbIMM TOYKaMMU:

— eCln XapaKTepHble TOYKN HECKOJIbKMNX 00BEKTOB COBMaAaloT, OHU OT06pa)Ka}OTC$I KakK
O[Ha TO4Ka, nNpun nepemMeLlleHnmn KOTOpOVI nepemMeLwarTCcd COOTBETCTBYHOLNE TOYKN
BCEX 0ObEKTOB; npu HaCTpOI7IKe MOXHO BKJITHOYUTb 0To6pa>|<eHV|e TONbKO 00X
XapaKTepHbIX TOYEeK BblAENTEHHbIX 00BbEeKTOB,
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— XapaKTepHble TOYKM AYr OKPY>XHOCTM LOMNOSHEHbI 3HAYKaMM, NO3BOSMSOLLNMM
N3MEHSTb paanyc Oyrv oTAeNbHO OT OCTaNlbHbIX NapamMeTpoB,

- Npu NepeMeLleHNnN Mbilb XapakTepHON TOUYKN 06beKkTa Tenepb pAaoOM C KypCOpOM
oTobpaxalTcs TeKyLIMe 3Ha4YeHUs NnapaMeTpoB 00bEKTa,

- Npv NepemMeLLEeHNN XapaKTePHON TOYKM MbILLbIO MOXHO MCMONb3oBaTb
BCMOMOraTesibHble TPAEKTOPUN — OHM MOSBMSIOTCH, €CNU, BbIAENNB XapakTEPHYHO
TOYKY 0ObeKkTa, 3aepXkaTb Ha HEW Kypcop; Npy NepeMELLLEHNN XapaKTEPHOWN TOYKM
BAOJb BCOMOraTesnibHOM TPaekTopun 3MeHsIETCS TONbKO OAMH napameTp obbekTa.

6. yCOBepLIJeHCTBOBaH d)yHKLI,VIOHaJ'I accounaTtnBHbIX BUOOB:

— B MPOEKLMOHHOM BUAE, BUAE NO CTPENKE N paspese/cedeHnn aBToMaTn4eckm
co34atloTcs paspbiBbl, ECMN OHU GbINIM HA ONOPHOM BUAE WU €CNWN HanpaBrieHne
npoeunpoBaHnNs NepneHaMKYNApHO HanpaBeHnto casura n3obpakeHns B ONOPHOM
BUAOE;

— Tenepb HOBbIV BMA, CO30AOLMINCS Ha OCHOBE CyLLECTBYHOLLEro (ONOpHOro), no
YMOSYaHUIO UMEET TaKyHo XXe HAaCTPOWMKY OTPUCOBKM U OTOBpakeHnss 06BbEKTOB, YTO U
€ro OMNopHbIN BUA,.

7. Tenepb B HOBbIV BUA, (hOPMUPYIOLLIMIACS NOcrne co3gaHna 0603Ha4YeHNs BLIHOCHOMO
anemMeHTa Unu ysna, aBToMaTUyYeCKn KONMpyeTcsa YacTb N3006pakeHnss ONopHOro Bnaa,
OorpaHuyeHHas KOHTYpoMm ob6o3HaveHus. Taknm obpa3om, ecriv ONOPHbIN BN Obin
HeaccoUMaTUBHbLIM, TO CO30aeTCsa «3aroToBKa» BLIHOCHOIO afieMeHTa UM yana, a ecnu
ONoOpHbIN BMA Bbln accoumaTMBHbIM, TO NPOEKLUUSA MOAENN OOMNOMHAETCA KONMaMU
00bekToB, 406aBNEHHbIX B ONOPHbINA BUL BPYYHYIHO.

8. TlosiBunacb BO3MOXHOCTb MPUBA3KU K NIMHUSIM, COCTaBMSAOLWMM OhopMIIEHNE YepTexa
(pamKy, OCHOBHYIO Hagnucb u T.M.). HoBasi npmBsaska — rnobanbHasi; ee
BKIOYEHME/OTKINIOYEHE NPOM3BOANTCHA B MEHIO KHOMNKKM lMpuesizku komaHaon lMpuesidka k
aneMeHmMam oghopMsieHUs YepmeiKa U OOQHOMMEHHOM ONuUMen B guanore yCTaHOBKN
rno6anbHbIX NPUBA3OK.

9. LlTtpuxoBka B accounatMBHOM Buae Pa3pe3/ceyeHue Tenepb 3aBUCUT OT MaTepuana
mogenu. MNMpn HeobXo4MMOCTU CTUMb LUTPUXOBKN MaTepuana Mogeny MoXHO U3MEHUTb,
OTpeaaKkTMpoBaB CBOWCTBA MOAENN.

dann nnoTtHocTen (Graphic.dns) 4ONONHEH OAHHBIMUW O CTUME LUTPUXOBKM ANS KaX4oro
MaTtepuana.

Paboma c nepeMeHHbIMU

1. oA pa3amepHON HAaQNUCLIO pa3MepPoB C NEPEMEHHON (B rpadony4eckom OOKYMEHTE UMK
3cKM3e) Tenepb oTobpakaeTcsl He TONbKO UMS MEPEMEHHON, HO U BblipaXXeHne ang ee
BblYUCMEHWS, €CNIN OHO 3a4aHo.

2. [osiBunack BO3MOXHOCTb CO34aHWs NepeMeHHbIX Ans NpeaenbHbIX OTKIOHEHWI
pasmMepoB.

3. PacwmpeHbl BO3MOXHOCTU HAacTpolikn OKHa NepeMeHHbIX: Tenepb MOXHO M3MEHUTb Habop
M NOpsiAoK crieqoBaHMs cTonbuoB. VicknioyeHne — ctonbel, Mms, oH Bcerga npucyTcTByeT
B OKHe nepeMeHHbIX 1 Bceraa uaet nepebiM. [uanor HacTpoviku cToNbLOoB Bbi3biBaETCS
komaHaow JonosiHumesibHo... N3 KOHTEKCTHOrO MEHHO 3arofoBKoB cTonbLos B OkHe
NepeMeHHbIX.

Paboma co ceolicmeamu u omyemamu

1.  OTtyeT Tenepb MOXET ObITb aCCOLMATUBHO CBA3AH C AOKYMEHTOM, NO KOTOPOMY OH CO3[aH.
Bce nameHeHns B AOKYMEHTE — N3MeHeHne Habopa 00BHLEKTOB U X CBONCTB —
aBTOMaTMYEeCKN NepenarnTcs B acCouMaTUBHbBIA OTYeT. AccoLumaTMBHASA CBA3b OT4YeTa C
AOKYMEHTOM-UCTOYHUKOM (hOpMUMpPYyeTCSs NP ero CO34aHUN C NOMOLLIbIO ONUmmn
AccouyuamueHbIli om4yem Ha [laHenu cBOWCTB.

2. [aHHble B oTyeTe Tenepb MoryT ObiTb NpeacTaBneHbl B BUAE CCbINIOK HA CBOMCTBA
00BEKTOB B AOKYMEHTE-UCTOUHMKE. [1pN N3MEHEHMM 3HAYEHNIN CBONCTB, KOTOpbIE

139



ABNSAOTCS UCTOYHMKAMM CCbINOK, AaHHbIE B OTYETE U3MeHsTes. [ng dopMupoBaHns B

OT4YeTe CCbINOoK criefyeT Npu ero co3faHuu BKIMOYNTL Ha NMaHenu ceoncTs onuuio JaHHbie

e eaude CCbIJIOK.

MoaknioynTb CTUNBL OTYETa Tenepb MOXHO B NpoLuecce co3fgaHusa otyeta. [ins atoro

CNYXWT cTpoka [pyeaou B cnucke ctunen Ha NaHenn CBONCTB.

HopaboTtaH Peaaktop CBOWCTB:

- BBeAEeHbl cneunanbHble NMKTOrpaMMbl Anst 0TobpaxeHus crpynnmMpoBaHHbIX OO HEKTOB,

— CTana BO3MOXHa rpynnupoBka 06 bEKTOB YepTexa no Buaam, KOTopbIM OHU
npuvHagnexar — AN 9Toro crieayeT Bbi3aBaTb kKomaHay Ipynnupoeams no eudam n3
MeHI0 KHOMKku IFpynnupoeka Ha HCTpyMeHTarnbHoun naHenu Pegakropa,

- nosiBuriacb BO3MOXHOCTb peAakTUpPOBaHUSA TakMX CUCTEMHbIX CBOWCTB, Kak asmop,
op2aHu3ayusi, KoOMMeHmapuu, macca, Mamepuarl, romHOCMb.

MMeyamp

1.

MosiBunack BO3MOXHOCTb NeYyaTu BblAeneHHoro oparMeHTa AokymeHTa. [ns 3Toro Cry»xut
onuus BbideneHue B guanore HacTponku nevatu. OHa AOCTynHa, ecnuv nepen BbI30BOM
KOMaHAbl NeYaTu B AOKyMeHTe Oblfo YTo-nNnbo BblaENeHo.

Kpome Toro, B MeHto kHonku lMpedeapumenbHbii npocmomp nobasneHa koMaHaa
lMepedamb ebiOenneHHOe 8 npedeapumernbHbil MPOCMoOMPp.

Onuua AnnbmepHamueHbIii cnocob ebie00a 3a/lU6OK B Manore HacTPOVKM
napameTpoB BbiBOAA NeperMeHoBaHa B AsibmepHamueHbIli crnocob enieoda 3a/ueokK
U pacmpoe, TaK Kak ee JeiCTBMe Tenepb PpacnpocTpaHAeTCs U Ha BCTABINEHHbIE B
[IOKYMEHT pacTpoBble N306paxeH sl ¢ Npo3padHbIMU 0BNaCcCTAMM.

Umnopm u akcnopm

1.

HopaboTaH akcnopT mogenen B oopmat STEP: Tenepb BO3MOXHA 3anncb UMEHM aBTopa,
KOMMEHTapueB, CBOUCTB 1 UCMOMNHEHMN moaenu. Kpome Toro, crana Bo3mMoXHa 3anuch B
dopmaTt STEP AP214 — ansa aToro crnegyeT BbibpaTb COOTBETCTBYHOLLYIO CTPOKY U3
cnucka Tun ¢patina gnanora coxpaHeHusi annos.

Hopa6boTaH umnopt u3 popmator DXF n DWG: nosiBMnacb BO3MOXHOCTb YTEHUS OyT
3NMIMMNCOB M NOMUANHUIA B MOLENSIX, a TaKKe NMNHUN-BLIHOCOK C HECKONbKUMM
OTBETBMNEHUAMUN B YepTeXax.

B omanore HacTpownku BeiBoga B popmaTbl DXF n DWG peanusoBaHa Bkragka
KomnoHoeka cneyugukayuu. OHa 3ameHseT guanor KomrnoHoeka crneyugukayuu,
NOSABNSABLUNACS MPU AKCNOPTE MHOMOCTPAHUYHbBIX cheunduKaLmi.

lMpuknadHbie 6ubnuomeku

1.

HopaboTtaHa 6ubnunoteka Komnnekmoesuw,uk G0OKyMeHmos.

— KomnnekToBLMK AOKYMEHTOB CTan OTAEeNbHO 3anyckaeMbiM npuroxeHvem. B cBasu ¢
9TUM OH nepemmeHoBaH B Komnsiekmosuwjuk dokymeHmoe 0sisi KOMITAC-3D.

- Tenepb Ha MHOrosAEpPHbIX KOMMbIOTEPAX € 6oNbLIMM 06BEMOM OnepaTUBHOM NAMSTH
nonb3oBaTtenb MoXeT npogosmkatb paboty B KOMIMAC-3D BO BpeMs BbINOSIHEHUS
KOMIMIEKTOBKU (HO HE C KOMMIMEKTyeMbIMU dhannamm).

- [losiBunacb BO3MOXHOCTb BbICTPO 3a4aTh B Ka4ecTBe narnok A58 novcka AOKYMEHTOB
nanku, cogepallne OCHOBHbIE JOKYMEHTbI (ECNN OHU yXXe ykasaHbl). [na atoro
CNY>XuT KHOMKa lManku oCHO8HbIX GOKyMeHMos.

- [losiBMnacb BO3MOXHOCTb MPY KOMMIIEKTOBKE BbIMOSTHUTL TPAHCNUTEPALIMIO PYCCKUX
OyKB NaTMHCKMMK B MMeHax annos. [1na aTtoro crnegyet nepes KOMMIeKToBKOW
BKNIOYMTb onumio TpaHcnumepupogams UMeHa ¢halisioe 8 KoMriiekme.

- [losiBunacb BO3MOXHOCTb Mepen Ha4arnoM KOMMIIEKTOBKN MPOBEPUTL Manky, yKasaHHyo
ANs KOMMMEKTOBKKU, Ha Hanuyune davnos/nanok. [ng atoro cnyxut onuus 3anpoc npu
KOMI/IeKmoeKe 8 Hertycmyro nariky.
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MosiBunack BO3MOXHOCTb NOCINEe 3aBEPLUEHMSI OAHOM KOMMMNEKTOBKUN BbIMOMHUTb
cnepytoLyto 6e3 nepesanycka NPUNOXeHNs; paHee BBEAEHHbIE AaHHbIE NPU 3TOM
yaansoTtces. [Ins Ha4ana HOBOW KOMMITEKTOBKM cnegyeT HaxaTtb kHonky Co3damb
HoebIlU KoMIeKm.

MosiBUNack BO3MOXHOCTb NOCIe 3aBepLUEHMS KOMMIEKTOBKN OTKPbIThb B [poBOAHMKe
nanky KomnnekTa. [1ns aToro cnyxut kHornka Omkpbimb nanky KoMmnjaekma.

Bce HaCTDOVIKM KOMMJIEKTOBKN TENEPb COXPaHAKTCA MeXay Bbl30OBaAMM
KOMMJIEKTOBLUUKA.

2. [opaboTaHa 6ubnunoteka Mamepuanbi u CopmameHmbli:

O6Lwee konnyecTBo MaTtepuanoB coctaenseT 6onee 93500 HaMmeHOBaHMN.
B Tom uncne:

— 1300 oTe4ecTBEHHbLIX MapPOK CTaneun u Cniasos.,;

— 2393 3apy6exHbIX MapoK CTaneun 1 Cniasos.;

- 145 mapok 4yryHa;

- 951 MapoK LBETHbIX METanNMNoB 1 CNnaBos;

- 432 mapok macesn U cMasok,;

- 216 MapoK NakoB U Kpacok;

- 501 mapok nnactmacc;

— 474 mapoK Krees;

- 1267 HaumeHOBaHUI CBAPOYHbIX MaTepunarnos;

- 567 HaumeHoBaHUI NPOBOAOB U Kabenew;

— 271 HauMeHOBaHUA CTPOUTENbHbBIX MaTepuaros;

- 131 Bna ranbBaHN4YECKNX NOKPbLITUNA;

- 46 HanMeHOBaHUIN KOMMO3ULMOHHbBIX MaTepuarnos.

Basa cogepxut 6onee 47000 3k3emMNnAPOB COPTAMEHTOB.

Hob6aBneHbl criegyowme BO3MOXHOCTM B3aumoaencTaus ¢ cuctemor KOMIMAC-3D:

- BbIOOP MaTepuana Ans UCNOSTHEHUS,

— BKIMtOYEHME AaHHbIX N3 BUBNMOTEKN B TEXHUYECKNE TpebOBaHNS TPEXMEPHbIX
mMoaenen,

— aBTOMATU4YECKN BbIOOP CTUNSA LUTPUXOBKK NMpu Bblibope MaTepurana,

— Mpu NpOCMOTpEe CBOWCTB MaTepuana Tenepb OTKpbIiBaeTcsa ananor MHgpopmauus,
cogepalmm nosnHy nHopmalmo o matepuane,

— HacTpolika, No3BoNnsALLasa ykasaTtb, TpebyeTcs N Ucnonb3oBaTh ANs AeTanuy UBeT
MaTepuana, ykasaHHbll B bubnmoreke.

3. B 6ubnumoteky KOMITAC-Makpo no6aBneHbl BO3MOXHOCTM 3arMcy MakpoCcoB Af1st
co3gaHus cneyoLwmx 06 beKkToB:

rpacdounyeckne ob6beKThbI:

— BOSTHMCTas NNHUS,

= JNWHWS C N3NoOMamu,

- MyNbTUNUHNKS,

- Tabnuua Ha yepTexe,
TpexXmMepHble OOBEKTbI:

— OTpEes3oK,

- TOuKa,

— JNWHUS-BbIHOCKA,

- 0603HavyeHre LWepoxoBaToCTy,
— 0003HayeHue 6asbl,

- 0603Ha4veHne gonycka opMbl,
- 3annarka,

- NMHen4yaTasi NOBEPXHOCTb,

— 9KBMAMCTaHTa KpMBOW,
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— 9KBUOMCTAHTa NOBEPXHOCTY,
— KpuBasi MO 3aKOHY,

— NOBEPXHOCTbL MO CETU TOYEK,

— MOBEPXHOCTb MO NNacTy ToYek,

— CcnarH Ha NoBEepPXHOCTH,

— KOHTYp,

— Aayra,

— onepauus coeanHeHns KpMBbIX,

— onepauus CKpyrieHus KpuBebIX,

- onepauus NnpuaaHus TOMLWMHbI MOBEPXHOCTN,

— NUHEWHbIN pasmep,

- pagwvanbHbIi pa3mep,

- AnameTparnbHbIn pasmep,

— YrnoBou pasmep,

— NoKanbHasa cuctema KkoopauHar,

— MaccuvB onepauun no Tovkam,

— MaccuB NPOCTPaHCTBEHHbIX KPUBbIX MO TOYKaM.

HopaboTtaHa Cucmema pacno3HaeaHusi 3D-modenell.

Tenepb BO BpeMs pacno3HaBaHusa cbopku npu Bbigavye MHpopmaumm o6 owmbke
pacno3HaBaHWs UM HEKOPPEKTHOCTN UCXOAHOM MoAenu B cOopke BbiaensaeTcs
COOTBETCTBYHOLUMIA KOMMOHEHT.

B MHTepakTMBHOM pexnme pacrnosHaBaHWs HOMepa B CMUCKE rpaHen, onpeaensitoLmx
pacno3HaBaeMyto onepauuio, COOTBETCTBYIOT HOMepaMm rpaHen Moaenu
pacno3HaBaHusl.

BBeneHo pacno3HaBaHve onepaumm opMUPOBaHUSA LINNNHAPUYECKOrO YepBsKa.
YTOYHEHO NOCTPOEHNE pacno3HaHHbIX Onepauni CKpyrineHmsa Mexay niockon un
UMNMHAPUYECKON TPaHAMU, a Takke Mexay ABYMSI LUITMHAPUYECKUMW FPAHSIMM.
[nsa yckopeHus pacrno3HaBaHWs B MHTEPAKTMBHOM PEeXMUME BbiAENEHNE rpaHemn
onpenensieT Tenepb NOpsAOK Novcka odepeHon onepauun.

Yny4leHo Ka4yecTBO pacno3HaBaHUsi MOAENW; YTOYHEHbI (PYHKLMKN YyNOpsSA0YEHUS
[epesa noctpoeHus.

5. [opaboTtaHa Cucrtema npovHocTHoro aHanusa APM FEM gns KOMIAC-3D:

[o6aBneH HOBbIM pacyeT Ha ycTonumocTb MKL SubSpace.

an COXpaHEeHNN oT4eTa BbIHOCKU U MUHUMarnbHble/MakCMManbHble 3HAaYEeHUs
TEeNnepb MOryT COXpaHATbCA B KapTbl pe3yJibTaTOB.

HasBaHue obbekTta cosnadarowue rnoseepxHocmu B }J,epeBe NOCTPOEHUNA TENEPb
CbOpMI/IpyeTCFI 13 Ha3BaHUN KOHTaKTUPYHOLWNX KOMNOHEHTOB.

B [JepeBe nocTpoeHnsi B Ha3BaHUAX COBCTBEHHbIX YacTOT U POPM YCTONYMBOCTU
yKa3blBaeTCsl 3Ha4YE€HMe YacToThbl U KOadhdmLmMeHTa 3anaca NnoTepun yCTOMYNBOCTMU.

[ob6aBneHa BO3MOXHOCTb 3a4aBaTb Harpy3ky no HanpasnsoLLen.

6. [JopaboTtaHa bmubnuoteka CmaHdapmHbie u3oenusi.

MosiBunacb BO3MOXHOCTb HACTPOMKM OrPaHUYNTENBHOMO NepeYHsa — crnmcka
TMNOpasMepoB M NapaMeTpoB CTaHOAPTHbLIX U3Aenuin, paspeLleHHbIX K NPUMEHEHMUIO Ha
npeanpusTUu.

Peann3soBaHa BO3MOXHOCTb NPUCBOEHNSA U3AENUI0 YHUKAITbHOTO MHANBUAYaIIbHOIO
Koda Anis ero OAHO3Ha4YHOW naeHTuukaumn.

Kaxxgomy nsgenuio B cootBeTcTBUM ¢ OBLLEPOCCMINCKMM KnaccnmnkaTopomM NpoayKLmnm
npuceoeH koa. Heobxoanmasn nHgopmarms B3sTa U3 HOPMaTUBHOIO JOKYMEHTa, No
KoTopomy paspaboTtaHo nsgenue.

[o6aBneHa BO3MOXHOCTb NovcKka B AepeBe U3genuii no nepebiM BykBam Mx Ha3BaHUS.
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MosiBNacb BO3MOXHOCTb NnpoCcMOTpa Cnncka nocneaHnx npuMeHeHHbIX n3genun, a
TakXXe BO3MOXHOCTb NMOBTOPHOIO NCNosib3oBaHUA n3genuin 3 3Toro cnucka.

Mpun ucnonesosaHuun 6ubnunotekm 8 KOMIAC-3D:

nobasrieHa BO3MOXHOCTb MUMMOpTa 1 3KkcnopTa WwabnoHOB HAacTPOeK 06 LEKTOB
cneundurkauunu,

npu BCcTaBke B COOPKY NOTarHbIX U NOMyNOoTavHbIX BUHTOB NOSIBUACh BO3MOXHOCTb
CoNpsKeHns aetanemn no KOHNYECKON MOBEPXHOCTY;

npu BCTaBKe u3genus B CO0OpKy nosiBunacbk BO3MOXHOCTb COMPSKEHUS geTanen no
HEeMNNoCKoN NOBEPXHOCTU (paHee Bbina BO3MOXHOCTb CONPSKEHUSA TOMNBKO C MIOCKON
rpaHblo);

Npwn NOCTPOEHUN OTBEPCTUS TEMEPL B KAYECTBE HavasibHOW MOBEPXHOCTN MOXKHO
yKa3blBaTb MMIOCKOCTb, KacatoLLyCcs BbIOpaHHOW rpaHn B 3ajaHHOW TOYKE; B
KayeCcTBe KOHEYHOM MOBEPXHOCTM Tenepb MOXHO yKa3biBaTb NH0OYI0 rpaHb (B TOM
yncre HenmockKy), NPy yCrnoBuK, YTO OCb OTBEPCTUSA NepecedeT 3Ty rpaHb Unu ee
NPOLOSMKEHNE;

komaHga Co3zdamb 06bekm crieyughukayuu ctana 4ocTynHa npy paboTe B
OOKyMeHTe Tuna crieyugukayus,

npu paboTe ¢ rpacdmnyeckMMmmn JOKyMeHTaMn NOosiIBUIIacb BO3MOXHOCTb YrpaBeHus
OTPUCOBKOWN Y4aCTKOB KPEMEXHOro COEANHEHNS HaA cKpennaemMbiMy AeTansiMu,
BHYTPW CKpennsemblX AeTanemn, Nog cKpenngembiMu geTansmMu.

Ons n3penuin naketoB KoHcmpykmueHble annemeHmbl, KpenexHbie usdenus,
KpenexHbie uzdenusi OCT92, lemanu u y3nbl cocydoe u annapamoe Co3aaHbl
HoBble, 6onee NHPOPMaTUBHbIE, N306paKeHUS.

B katanor Kpenex nobaeneHbl:

LnoHkn DIN 268, DIN 271, DIN 6881, DIN 6883, DIN 6884, DIN 6885, DIN 6886,
DIN 6887, DIN 6888, DIN 6889;

Bontel DIN 478, DIN 479, DIN 480, DIN 607, DIN 608, DIN 7992;

BuHTtel 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;

o3au DIN 1143-1, DIN 1157, DIN 1158, DIN 1163, DIN 68163;
Konbua DIN 471, DIN 472, DIN 983, DIN 984, DIN 7993;

LWan6el DIN 988, DIN 6799;

LWnunekn DIN 835, DIN 525, DIN 938, DIN 939, DIN 940, DIN 2509;
WrndTel DIN 1469.

B katanor Qnekmpu4yeckue annapamsi u apmamypa [06aBNeHbl KPbILLKX AN
umnuHapunydeckunx coeanHutenen NOCT 25930-83.

N3MeHeHuUe KoMrisieKkma nocmaeku

1.

B komnnekT noctaBku BktoyeHa bubsuomeka uHmezpayuu ¢ kKamaso2amu
TraceParts. [o3BonsieT BCTaBNsATbL MOAENN N N300paXkeHUs Modenen u3 katanora
TraceParts B KOMIMAC-00KyMEHTbI.

OT1oenbHO onnaynBaemMas nuueHsunsa ansa pabdoTtbl ¢ bUbnuoTtekon nHTerpaumn ¢
kaTtanoramu TraceParts He TpebyeTcs.

M3 koMmnnekTa nocTtaBku uckntoveHa bubnmnoteka nogaepxkn popmata model (CATIA)
(CATIAread.rtw).

143



Omnuyus eepcuu 13 SP2 om eepcuu 13 SP1

paghuyeckue oKymeHMbI

1.

PacLumpeHbl BO3MOXXHOCTM yrpaBreHus CTpenkamu B3rnsiaa (B ToM Yncre B coctaBe
0603HauYeHNIn NUHUK paspesa AN MaLLIMHOCTPOEHMUST U CTPOUTENbCTBA):

- MOsIBUNAachb BO3MOXHOCTb BKIMOYEHUS/OTKIIOYEHNS 3a4ePHEHNST CTPESIOK,

- [pobGaBreHbl HOBble TUMbl CTPENOK: 3aKpbimasi, omkpbimasi, 6e3 cmpesiku; BbI6op

HY)XKHOrO TWna Npou3BoAMTCS M3 cnucka Cmpesnka Ha MNaHeny cBONCTB npu
BbINOSNHEHUM komaHabl JIuHus pa3pe3a vnn Cmpesika e32sa0a.

HacTpoiika 3a4epHeHns CTPEroK U COCTaBa CNUCKa CTPESIOK BbINOSHAETCS,
COOTBETCTBEHHO, B nogpasgenax Cmpesnku v dunbmp cmpesiok pasgenos Cmpenka
e3as1510a v JluHus pa3pe3a HacTpoeyHoro guanora (Ha Bknagke Hoebie 0OKyMeHmbl —
ANS HOBbIX rpadynyecknx 4OKYMEHTOB, Ha BKnaake Tekywjuli OOKyMeHm — Ans TEeKyLEero
AOKYMEHTa).

KomaHnpoa Yesioeolu pa3mep ¢ obwel pasmepHoU uHuel nopabotaHa: Tenepb Hyrnesas
oTMeTka obo3HavaeTcs kak 0° (paHee o6o3Havanack kak 0). O6o3HaveHume 0°
cootBetcTByeT FOCT 2.307-2011, 3ameHuswemy FOCT 2.307-68.

MMeyamp

MNosiBunack KoMaHaa CneyuasbHas ne4ams, NpegHa3HavYeHHas Ans BbiBOAA Ha
nevaTtaroLLme yCTPOMCTBA, MO3BOMSAIOLLME HEMOCPEACTBEHHO B NPOLIECCE NevaTh MEeHSTb
pa3mepbl CTPaHWLbI MevaTh Nog pa3mep BbIBOAMMOrO fiMcTa AokyMeHTa. brnarogaps atomy
Tenepb MOXHO, HanprMMep, BbIBECTU Ha BUPTYanbHbIA XPS-NPUHTEP MHOTOMMCTOBOM
[IOKYMEHT C NTMCTaMun pa3Horo chopmara 1 B pesyrnbTaTe NonyyYntb OauH Xps-doain,
pa3mepbl TIMCTOB B KOTOPOM OyayT COOTBETCTBOBAaTb pa3MepaM JIMCTOB B BbIBEAEHHOM
[LOKYMEHTE.

3Jkcrnopm

MosiBuNack BO3MOXHOCTb nepeaayn atpubyToB MakpooObLEKTOB Npu SKCopTe
rpaguyeckoro aokymeHta B popmat DXF nnn DWG. ATpnbyTbl MakpoobbeKTOB
CTaHOBATCSA aTpnbyTamm COOTBETCTBYIOLLMNX BITOKOB.

lNpuknadHbie 6ubnuomeku

HopaboTtaHa 6bubnuoteka CmaHdapmHbie u3oesnusi.

- Tlpu noctpoeHun otBepcTnsa aobasreHa BO3MOXHOCTb yka3aHus [1l1ockocmu,
KacamesibHOU K 2paHu 8 moyKe B Ka4eCcTBe HavarnbHOW rpaHn. B kayecTBe KOHEYHOM
rpaHu MOXHO yKa3aTb NobyLo, B TOM YMCHEe HENMOCKYI0, rPaHb C YCNOBUEM, YTO OCb
OTBEPCTMSA NepecekaeT KOHEYHYIO rpaHb (MNN ee NPOSOIHKEHUE).

- [lpn nocTpoeHnn KpenexHoro anemeHTa B rpadM4eckoM JAOKYMeEHTe nosiBunach
BO3MOXHOCTb yKa3aTb, Kakne y4acTKun KpenexHoro anemeHta 6yayT oTpMCcoBaHbl:
BEPXHWUIA, CPEOHUI NN HXKHUIW Y4aCTOK.

Omnuyus eepcuu 13 SP1 om sepcuu 13

O6uwee

1.

Paspa6boTaHna Bepcus KOMITAC-3D gns 64-pa3psigHbix onepaumnoHHbIX cuctem. Bepens
KOMMAC-3D ans 32-paspsiaHbiX onepaumoHHbIX CUCTEM NO-NMPEXHEMY AOCTYMNHa.
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4.

64-paspsgHasn Bepcna KOMIMAC-3D moxeT 3agencteoBaTth Oonblle onepaTMBHOM NaMATH
no cpaBHeHuto ¢ 32-paspsagHon sepcmen KOMIMAC-3D, 6narogaps 4emy BO3MOXHa
paboTa c 6onee crnoXxHeiMu cobopkamu.

N3meHeH cnocob nmeHoBaHWsa hannoB pe3epBHbIX KonNui 4okymeHToB (bak-gdannos):
pacwupeHne «bak» gobaBnseTcsa K NONHOMY UMeHU harna AoKyMeHTa (paHee
paclmpeHne «bak» 3ameHANo pacwmpeHne nmeHu anna). Takum obpasom, pesepBHas
konua canna, Hanpumep, model.m3d Tenepb 6yaet umeTtb MMt model.m3d.bak.
Bbnarogaps aTomy B cnyyae Hanuynga B OAHOM nanke ogHOMMEHHbIX (hainoB pasHbIX TUMOB
(Hanpumep, YepTexa 1 MoAenn) UCKNIYaeTCa 3aMmeHa Konum ogHoro danna
(coxpaHeHHOoro paHbLUe) Konmen apyroro danna (CoOXpaHeHHOro no3xe).

Pa3smepsbl 3HaukoB B okHe Ceolicmea Tenepb NOOYMHSAKTCA HACTPoKnKe, caenaHHon aAns
[MaHenn cBONCTB. JTOW e HACTPOMKE NOOYNHATCA pa3Mepbl 3HAYKOB B HOBOM 3JIEMEHTE
nHTepdenca — okHe Hymepayusi. B cBA3n C 3TUM UMeIOLLAsCs B Ananore HacTpomKn
pasmepa 3Ha4dkoB rpynna lMaHesnb ceolicme nepenmMmeHoBaHa B [laHenb ceolicme, OKHa
“Ceoucmea” u “Hymepayus”.

Mpun BBOAE BhIpaXXeHUW B nons NaHenu CBOMCTB MOXHO UCMOMNb30BaTh KOHCTAHThI.

TpexmepHoe modesniuposaHue

1.

MosiBUNack BO3MOXHOCTb NPOU3BOSIbHOIO peaakTMpoBaHMsA hOpMbl rpaHn Tena munm
noBepxHocTU. s 3Toro cnyxuT komaHaa CnnatiHosas ghopma. Nocre ee Bbi3oBa
BblbpaHHas rpaHb NpeobpasyeTcs B CNManHOBY MOBEPXHOCTb, @ CUCTEMA NEPEXOaNT B
crneyunanbHbIn pexnm paboTtbl. B aToM pexxnme BO3MOXHO NPOU3BOSIbHOE NepemeLleHme
NOMCOB NOBEPXHOCTU MbILbLIO, @ TaKKe AOCTYMNHbI CReayroLmne KoMaHabl:

- JluHelUHoOe nepemeuwjeHue — CryvT Ans nepemeLLeHns BbiIbpaHHbIX NONOCOB Ha
OHO W TO Xe 3afaHHOe PacCTOsiHWE B 3aaHHOM HarnpasreHuu,

- [lepemeuwjeHue co cenaxusaHueM — CIyXuUT ANg nepemeLleHns BblopaHHOro
nosntoca B 3aaHHOM HarnpasrieHMM Ha 3agaHHOe PacCTOsiHNE U O4HOBPEMEHHOIO
nepemMeLLeHns HECKOSbKMX COCEaHMNX MOSOCOB TaknuMm 06pa3oM, 4Tobbl rpaHb
npvobpena BbiNyKIyo, BOTHYTYIO UM NAaBHO M3MEHSIIOLLYIOCA hopMmy,

- BpaweHue — cnyxuT Ans noBopoTa BblIOpaHHbIX MOMOCOB BOKPYT 3a4aHHOM OCH,

- MacwmabupogaHue — CNyXuT Anga Takoro nepemeLleH1s BblGpaHHbIX MNOCOB, Npu
KOTOPOM UX pacCTosiHME OT 3a4aHHON TOYKM (LEeHTpa MacluTabmnpoBaHusl) N3MeHseTcs
COrnacHo 3agaHHOMY KO3(ULMEHTY,

- BbIpagHugaHuUe — CnyXuT Ans nepemeLleH1s BblOpaHHbIX MNOOCOB HA 3aaHHYHo
NPsIMY0 UM NAOCKOCTb.

- JononHutenbHble KOMaHAab!:

- CemkKa — CNy>XuT A9 CryLEeHNs Unu pa3pexkeHnst CETKM MOSCOB CNiiainHOBON
noBepxHOCTN NyTeM AobaBneHns unn yganeHnsa psaos, a Takke Ans 3anucu B pavn
KOOpAMHaT MOSCOB CETKN,

— MopsiGoK — CnyxuT ANs U3MEHeHWs NopsiAka NoBepPXHOCTU No HanpasneHusm U n
vV,

- Q@ukcupoeamb MOIOCbI — CAYXUT ANSA yKadaHUSA NOMCOB NOBEPXHOCTU, KOTOPbIE
OOJKHbI OCTaBaTbCA HEMOABWKHBIMW MPU NEPEMELLEHUN OPYTNX NOSNIOCOB.

"paHu, cocegHue C pegakTMpyeMon rpaHblo, MU3MEHST CBOM rpaHuLbl Tak, YTOObl TeNo

OCTaBasnochb LenbIM.

Mpoun3BonbHOE peaakTMpoBaHne MoXeT OblTb MPUMEHEHO HE K CaMOW rpaHu, a K

NOBTOPSIOLLEN €€ IKBUANCTAHTHOM NOBEPXHOCTU. B 9TOM crniyvyae rpaHb ocTtaeTcs

HEeM3MeHHON, a B Mogeny oopMmupyeTcs HoBast MOBEPXHOCTb.

MepepaboTaHa n gononHeHa yHKUMOHANBLHOCTL ANsi paboThl ¢ 6onbLMMN cOOpKamMMu.

- KomaHabl Co30amb mun 3a2py3ku v Bbi6pamb mun 3a2py3Ku B KOHTEKCTHOM MEHHO
KOopHeBOro obbekta cbopkn 3aMmeHeHbl 0gHOM kKoMaHaow — Tunbl 3ae2py3ku. Nocne ee
Bbl30Ba Ha [MaHenu CBONCTB NOABMNSETCS CMNUCOK TUMNOB 3arpy3kn, Hag KOTOpbIM
pacnonoxeHbl kHonkn Cozdame, PeGakmupoeamb v YO0anume.
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Mpy co3gaHumn 1 pegakTMpoBaHUM TUMNA 3arpy3ku Ha aKpaHe NosiBRseTcs ananor ¢
nonsiMy Ans BBoAa HasBaHusi, KOMMEHTapUsa U Naponst Tuna 3arpy3ku 1 onuuen,
BKITHONaloLLEen NnpuMeHeHne K cbopke cosgaBaemMoro/pegaktmpyemMoro Tmna 3arpysku.
[Mpn pegakTMpoBaHMM TUNA 3arpy3ky ATOT AManor COAEPXKUT TakkKe onuuto,
NO3BONAOLLYIO U3MEHUTb pefakTUpyeMblid TUM 3arpysku COrnacHo TekyLemy
COCTOSIHUIO MOZEenu.

[na npumeHeHuns kK cbopke BbIGpaAHHOrO B CAMCKE TUMa 3arpysku cnegyert HaxaTb
kHonky lMpumeHumsb Ha NaHenu cneynanbHOro ynpaesneHund, a 4ns sbixoga m3
KOMaHabl paboTbl C TMNamK 3arpy3kn — KHOMKy lpepeamb komaHAy.

[o6aBneH HOBbIN CUCTEMHbIN TUN 3arpy3kn — «Fabaput». B pesynbTarte npumMeHeHus
K KOMNOHEHTY 3TOro TMna 3arpy3ku oH oTobpaxkaeTcs B OKHe MOAenu B BUae
rabapuTHoro napannenenunega. B [lepese mogenu K nuKTorpaMmMe KOMMOHEHTa C
TMNom 3arpy3kun «FabapuTt» gobaBnseTca NUKTorpamMmma «napannenenuneg», NpocMoTp
cocTaBa KOMMOHEHTa CTaHOBUTCHA HEBO3MOXEH.

MosiBuNack BO3MOXHOCTb NPUMEHEHMSA K Noacbopke He TONMbKO CUCTEMHbIX TUMNOB
3arpysku, HO 1 No6BOro U3 co3gaHHbIX B HEN NOMb30BaTENbCKMX TUMOB 3arpy3ku. [ns
Bbl6Opa Nonb30BaTENLCKOro TUMA 3arpy3ku CryXut komanna Tunbi 3a2py3ku -
Bbi6pamb B KOHTEKCTHOM MEHIO KOMMOHEHTA.

Komanga Jocmyn B KOHTEKCTHOM MEHIO KOMMOHEHTa NepeNMeEHOBaHa B
PedakmuposaHue, a KOMaHAbl BbI3bIBAEMOro €€ NoAMEHI0 NepenMeHoBaHbI 13
PedakmupoeaHue n Tosibko ymeHue B Pa3peweHo n 3anpeujeHo COOTBETCTBEHHO.

KomaHapbl npUMEHEeHNst K KOMMOHEHTY CUCTEMHbIX TUMOB 3arpy3kn U KOMaHAabl
HaNOXeHUS/CHATUS 3anpeTa Ha peakTUpoOBaHWUS KOMMOHEHTa Tenepb AOCTYMHbI He
TOMbKO B €r0 KOHTEKCTHOM MEHI0, HO U Ha UHCTPYMEHTAalbHON naHenu
PedakmupoeaHue c60pKu.

Ha naHenn Tekywee cocmosiHue NosiBUSIOChb None co cnckom lMpumMeHeHHbIl K
c6opke mun 3az2py3ku. B none otobpaxaeTca Ha3BaHWE NPUMEHEHHOTO K cOopke
TWNa 3arpysku, a U3 Crmcka MOXHO BbIGpaTb U NPUMEHUTL K COOpKe APpYron Tun
3arpysku. Ecnn caktnyeckoe coctosiHme cOopkn oTnmMyaeTcs OT 3anMcaHHOro B
NPYMEHEHHOM TUMe 3arpy3ku, To Nepea Ha3BaHWeM Tuna 3arpysku gobasnseTcs
cMMBOI «3Be3fo4ka» ().

B gmanore BBoga napons, NosABNSAOLLEMCS NPU OTKPbITUM COOPKN C TUNOM 3arpysku,
UMELLMM Naporb, NoABUICA cnncok JJocmyn, no3BonsaoLwmi BbibpaTb BapuaHT
OTKpbITUS cbopkn — PedakmupoeaHue nnn TosibKo YmeHue.

Ecnn Ha momeHT gob6aBneHns KOMNOHeHTa B cOOPKY K Hel Obln MPMMEHEH Tun
3arpysku, 3alluLLeHHbIM naponem, To B ApYrMxX Nosfib3oBaTenbCKUX TUNax 3arpysku
peaakTMpoBaHWe 3TOro KOMMNOHeHTa ByaeT 3anpeLyeHo.

BrnokunpoBky 3anpeTta peaakTMpoBaHUA KOMMNOHEHTa TeNepb MOXHO CHATb. [1pu aTOM K
KOMMOHEHTY aBTOMaTU4eCKMN NPUMEHSAETCS CUCTEMHBIN TN 3arpy3ku «lonHbi». Ecnn
CUCTEMHbIE TUMbI 3arpy3kun 3aLlLmLleHbl Naponem, To NOSBUTCS 3anpoc BBoAa Naporns.
MosiBunack BO3MOXHOCTb 0ToBpaxeHus B [lepeBe mogenu cneunansHoro 3Hadka (s
BUAE NepeyvyepkHYTOM ANCKETbI), NOKa3biBalOLLEro Hanv4yme y anna KOMnoHeHTa
aTpunbyTa TosibkO YmeHue. BkniodeHne 1 OTKIMYEHE NoKasa 3TUX 3HAYKOB
npon3BOANTCA C NOMOLLbO onumn Omobpaxkamb y komrnoHeHmMoe8 docmyn TonbKo
YmeHue B Juarnore ycTaHOBKW Npas gocTyna.

NlopaGoTaHbl KOMaHAbl NOCTPOEHUSI MACCUBOB:

MaccuB No KOHLEHTPUYECKON CeTKe: NOosiIBUIIacb BO3MOXHOCTb paBHOMEPHOIO
cOBWra aK3eMnrsipoB BAOJSIb OCM MaccuBa B NpsiMOM MM obpaTHOM HanpasneHun. [0ns
3TOro criegyeT BBECTU LUar CMeLleHnsa ak3emnnspos B none Llaz no ocu Ha MNaHenu
CBOWCTB.

MaccuBbl N0 KOHLEHTPUYECKOW 1 NO napannenorpamMmMHON ceTKaMm: NosiBuUnach
BO3MOXHOCTb pa3MeLLEHMsT SK3EMMISAPOB B LUAXMATHOM nopsake. ATOT pesynbrar
JocTuUraeTcs nyTem cABura 3kK3emnnsipoB Ha nosiiara B 04HOM U3 HanpaBfeHuin CEeTKU.
[nsa BKNIOYEHMA LWAXMATHOIO pacnonoXeHus cregyeT BblopaTb HYXXHYI0 CTPOKY 13
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10.

11.

12.

cnucka Cxema pasmMeuweHuUs (B Maccvee No napannenorpammMHoOn ceTke 3TOT CNUCOK
3ameHun cobon rpynny nepekntoyatenen Konuu eHympu).

- MaccuB no TouyKkaMm: NosBUIIacb BO3MOXHOCTb YMNpaBrieHNsa opueHTaumnemn
9K3EeMNMIAPOB AN Cry4as, Korga nosvumm 3agaHbl TOYKaMU, Nexawumm Ha KpUBOW Unm
Ha NOBEPXHOCTU (B TOM YMCIie B COCTaBe rpynmn Toyek). YnpasneHne nponsBoanTcs ¢
NoMoOLLbI0 NepeknovaTenen rpynnel OpueHmauyus Ha NaHenn ceBoncte: CoxpaHsimb
ucxodHyr opueHmauyuro 1 [Joeopadueames 00 HOpMasu K Kpueou unu
noeepxHocmu.

- MaccuBbl N0 KOHLEHTPUYECKOWN CeTKe, MO ToYKaMm, No Tabnuue n BAONb KPUBON: B
crny4ae KonvpoBaHus Tena/noBepXHOCTW BpaLLEHUSt MOXXHO UCMONb30BaTh B KA4YECTBE
©a30BON TOYKM €€ MPOEKUUIO HAa OCb BpallleHUs. BknoveHne 3Ton BO3MOXKHOCTM
Npo13BOANTCS C NOMOLLbIO onuun Ha ocu epawjeHusi Ha [NaHenn cBOMCTB.

HopaboTtaHa komaHga 'pynna mo4Yek rno nogepxHocmu:

- Tenepb MOXHO OTKNIOYMUTb NOCTPOEHNE TOYEK, NEXaLmnx 3a Nnpeaenamm rpaHn (ToYKm
CTPOSITCA Ha TEOPETMYECKON MOBEPXHOCTM IPpaHu, a OHa B o6LLEM crnyyae MOXeT
BbIXOOUTb 3a rpaHubl rpadun). [ns 3Toro cnyxuT onuus Yyumbieamb 2paHuybl.

- TlosiBuncsi HoBbIN cnocob pasmelLeHns Touek — 1o cemke 8OKpy2 3a0aHHOU MOYKU.
OT10T cnocob npegnonaraeT co3fgaHne TOYEK B y3rax CETKM OOHOro U3 TpeX TUMOB:

- MNpsamoyronbHasa (Ha noBepxHocTM noboro Tuna),
— KoHueHTpuyeckas (Ha cdhepnyeckon 1 NrocKom NOBEPXHOCTAX),
- [ekcaroHanbHag (Ha NIOCKOM U LNNUHOPUYECKON NOBEPXHOCTAX).

CeTka nto6oro Tmna, NocTpoeHHas Ha NIOCKOV NOBEPXHOCTU, a Takke KOHLEeHTpuYeckas
ceTka Ha cdhepe MoXeT ObITb MOBEPHYTA BOKPYr HOpManu K NOBEPXHOCTM B 3a4aHHON
TOUKe.

MosBnnack komaHaa UMnopmupoeaHHasi Kpueasi. OHa NO3BOSISIET MMNOPTMPOBATL
KpuBble, 3anncaHHble B hannax *.igs, *.stp n *.step, a TaKke CTPOUTb JIOMaHble MO TOYKaM,
KoopAnHaThl KOTOPbIX 3anucaHbl B dpannax *.ixt, *.csv, *.xIs, unu *.ods.

MosiBunack koMaHaa Ompe3ok. OHa No3BONSAET NOCTPOUTb B MOAENN OTPe30oK, yka3as
NONoXeHne OBYX ero BepPLUUH.

B komaHge lMpucoeduHumenbHasi mo4kKa nNosiBUNacb BO3MOXHOCTb pa3MeLLEHMS U
opueHTaumm no obbvekTy. [1na aToro cnegyet BoidpaTh M3 cnucka Crnoco6b BapuaHT 1o
o06Bbekmy, a 3aTeM yka3aTb 0OBHEKT, ONpeaensitoLNA MECTOMNOMNOXEHNE TOYKN U
HanpaeneHne ocel. Hanpumep, npu Boidope B kKayecTBe 06beKTa NTOKANbHON CUCTEMBbI
KoopAuHaT npucoeamHuTenbHasa Todka 6ygeT coBnagaTb C ee Havanowm, a ocu byayT
coHanpasreHbl ¢ ocamn Y n Z. (Btopon cnocob pasmeLLeHns NpucoeguHUTENBHON TOYKN,
Py4yHoe 3adaHue HanpaeJsieHusi ocel, COOTBETCTBYET NMpEXHEMY NopsaKy paboTbl.)

B komaHge npoeKuUOHHaﬂ Kpueas nodBuiacb BOIMOXHOCTb NpoeLmnpoBaHnA
Bbl6paHHOIZ KpVIBOIZ Ha BCromMoraTtersribHy UM KOopAnHaTHYH MIOCKOCTb.

Mpun nocTpoeHmmn Toukn cnocobom Ha noeepxHocmu (komaHaa Toyvka) nosiBMnach
BO3MOXXHOCTb YMNpaBieHNs MOSIOXXEHNEM TOYKM C MOMOLLbIO ONuMn Yyumbieamsb
epaHuybl. Ecnv oHa BKknioYeHa, To co3gaBaemMas Touka MOXeT pacnonaraTbCs Nvllb B
npegenax BoIOpaHHOW rpaHKn, a ecnu OTKMYEHa, TO U 3a npegenamu, T.e. Ha
NPOAOIMKEHNMN FPAHMW.

B komaHae MMnopmupoeaHHasi mMogepxHOCMb MNOsIBUIAaCh BO3MOXHOCTb YTEHUSA

NMOBEPXHOCTEN, 3anncaHHbIX B dpannax dopmata STEP.

MosiBunack anarHoCcTuka nepeonpeaeneHHoCTU ackusa. Tenepb, ecrnv 3CKU3 COAEPKUT

n30bITOYHbIE CBA3N U/MNKN OrpaHUYeHns, nepen ero HasgaHnem B [lepese mogenmu

oTobpaxkaeTcs BocKNMUAaTeNbHbIA 3HaK B KPYrfbIX CKOBKaX.

MosiBMNMCb HOBbIE BO3MOXHOCTM HAacTPOWKM oToOpaxeHuna [lepesa mogenu.

- [ns Tena, KOMMNOHEHTa 1 CaMOoW MOAENN MOXHO BblibpaTb BapMaHT OTOBpakeHns
umeHu B [lepeBe: HauMeHOBaHWe, HauMeHOBaHMe 1 0603HavYeHne N oBo3HadYeHne n
HaumeHoBaHue. (UTobbl 0603HavYeHMe obbekTa oTobpaXkanocb, OHO AOSMKHO ObIThb
3aaHO NMpu HaACTPOWKe ero CBOMCTB.)
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13.

14.

15.

- MoxHo oTkno4nTL 0TOBpaxxeHue B [lepeBe Taknx pa3genos, Kak Tena, KomnoHeHmb! v
ConpsixeHus (paHee 3T pasaensl 6e3ycnoBHO nNpucyTcTBoBanu B [lepese npu
HanM4YnM COOTBETCTBYHOLLMX OOBHEKTOB).

- [lpn paboTe co cOOpKOM MOXHO BKNOYMTbL pa3bueHne KOMNOHEHTOB B [lepeBe moaenm
Ha rpynnbl B 3aBUCMMOCTU OT TUNa — C60poyHbIe eQuHuubl, [Jemarnu,
bubnuomeyHble KOMMNOHeHMbI U T.4. [1Ina 3TOro cnegyeT Bbi3BaTb KOMaHAy
pynnupoeamb KOMMOHEeHMbI N3 KOHTEKCTHOrO MeHIO kHoMkn Cocmae [epeesa
mModenu Ha NHCTpYMeHTanbHom naHenu [epesa.

— B cB43u ¢ yBenuyeHnem konnyecTsa HacTpoek [lepeBa mogenu npexHun pasgen
Hepeeo modesniu B HacCTpoe4yHOM guarnore pasgeneH Ha Tpu: Obwue HacmpoulKu
omobpaxeHusi, Cmpykmypa n ®opmam omobpa)keHusi UMeHU.

B kauecTBe hannos koopanHaT ToYeK (MpUMeHseMblx B KomaHaax JlomaHas,
lMoeepxHocmb no cemu mo4ek, Maccue no mabnuye v ap.) Tenepb MoryT
ncnornb3oBaTbes annbl TEKCTOBLIX Tabnuy, *.csv.

HopaboTaHa komaHaa Pukcayusi KomrnoHeHmos. Ecnu domkcmpyetcs napa KOMNOHEHTOB,
Yy4YaCTBYIOLLMX B COMPSXKEHWMU, TO 3TO CONPSXKEeHMEe aBTOMaTU4eCKM UCKIYaeTcs 13
pacyeTa.

MosiBMNack BO3MOXHOCTb KnaBuaTypHOW NPUBA3KN K Ha4any TeKyLen cMcTeMbl KoopavHaT

npn BCTaBke KOMIMNOHEHTA B C60pKy. ,D,J'IH 3TOro HYXHO HaXaTb KOM6I/IHaLI,I/II'O Krnasuiu
<Ctrl> + <0>.

paghuyeckue oKymMeHMbI

1.

MosiBunacbk BO3MOXHOCTb yNpaBreHnsa Homepamm 0603Ha4YEeHUIN U3MEHEHWIA: MPU
CO3[4aHun Unun pegakTupoBaHun ob6o3HadeHns cneayeT BblbpaTb HY>KHYHO rpynny
Hymepauun n3 cnucka Hymepayus Ha MNaHenu ceorctB. O6o3HaveHne bygeTt nobaBneHo
B BbIOpPaHHYO rpynny 1 nonyynT nepsbii CBOOOAHbIM HOMEP U3 Hee. Takum obpasom,
CO3aB HECKOMbKO rpynn HyMepauumn, MOXHO HauMHaTb Hymepaumio 0003Ha4YeHUNI
N3MEHEHMIN 3aHOBO, HaNpPUMepP, Ha KaXX40M NUCTE YepTexa.

Mpu ncnonb3oBaHUM KOMMbOTEPA, OCHALLLEHHOTO NPOLECCOPOM C HECKONBbKMMU SApaMu 1
AOCTaTOYHbIM KONMYECTBOM onepaTtmBHou namaTti (oT 8 I'B), MOXHO yCcKopuTb co3gaHune u
nepecTpoeHne accounaTUBHbIX BUAOB 3a CHET MX NapannensHon o6paboTku. Beibop
cnocoba o6paboTkn NPON3BOANTCA B Auarnore ynpasneHusi CUCTEMOMN.

MosiBunack BO3MOXHOCTb NapamMeTpusaunm cpeaHen ToUkM oTpeska (paHee 3Ty TOYKY
MOXHO GbIN1I0 UCMONb30BaTb TONLKO ANS NPUBA3KN).

Paboma c nepeMeHHbIMU

MosiBunachk BO3MOXHOCTb COXPaHEHMWS BblpaXXeHnn B hanin n YTeHMS BblpaXXeHUn N3 3Toro
danna. ann aona xpaHeHus BblpaXXeHUn HasbliBaeTca collection.law n HaxoanTCs B TOW e
nanke, rae koHdurypaumoHHsle dannesl (KOMPAS.cfg, KOMPAS.dsk, KOMPAS.prj).

3anucb BblpaXeHnda npon3soamTcA C NOMOLLbIO KOMaHAdbl CoxpaHumb 8blpa{eHue. OHa
OOCTynHa B MEHIO Cepeuc OkHa nepemMeHHbIX, a Takke B KOHTEKCTHOM MEHIO 3TOIo OKHa "
B KOHTEKCTHOM MEHIO NoJid BBOAA BblpaXXeHUda B aunanore Bcmaeska mamemamu4eckKo20
8blIPa>KeHusl.

UTeHne BblpaXkeHUsi Npon3BoanTCs nyTem Bbibopa ero u3 rpynnel M3 ¢hatina Konnekyuu B
Avanore Bcmaeka MameMamu4ecKo20 8bIPaXKeHUsl.

Tekcmoebie Q0KyMeHmMbI U crieyugukayuu

1.

MosiBUnack BO3MOXHOCTb Ha3HaAYeHMs! NPOM3BOSbHOIO doopMaTa AOMNONMHUTENbHBLIM
nmMcTaMm TEKCTOBOIO AOKYMEHTa Unn cneumdukaummn (paHee 3T NUCTbl UMENN Takon xe
dopmar, kak OCHOBHbIE NUCTLI). B CBSA3K C 3TMM B Ananore HacTPOWKMN AOMONHUTENbHBIX
NMCTOB NosiBUnack kHonka ®opmam.

Mpw paboTe ¢ TEKCTOBLIMU AOKYMEHTaMM 1 cneumdmrkauusMm ctan goctyneH MeHedxep
dokymMeHmMa. B HeM MOXHO NPOCMOTPETb Y CMEHUTbL UCMONb3yEMbIE B [JOKYMEHTE
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0hopMEHNst OCHOBHbIX U OOMONHUTENbHbLIX IMCTOB (ANS cneumMdukauni — CTUMb,
MCNONb3yeMbll ANst OCHOBHbIX NMUCTOB cneundukauumn), ns A0NONHUTENbHbIX NUCTOB
BO3MOXHO TaKXe BbINONHEHME cneayoLwmx AencTBuin: fobasneHue, yaaneHue,
n3MeHeHve popmaTta, KpaTHOCTU U OpUEHTaLUN.

Mpun paboTe ¢ TEKCTOBLIMU JOKYMEHTaMu U cneundukaunusMm Ha MHCTPYMEHTarnLHON
naHeny MeHedxxepa OoKymMeHmMa JOCTYMNHAa KHOMKAa BbI30Ba HAaCTPOEYHOro avariora (oH
OTKpbIBaeTCcsa Ha Bknaake Tekywjuli dokymeHm), a npu paboTe co cneunukaunuamm —
Takke KHoMKa Bbli3oBa KOMaHabl Hacmpolka cneyugukayuu.

Umnopm u akcnopm

1.

2.

MosiBunacbk BO3MOXHOCTb MMMNOpTa Ayr U NomaHbIX U3 channos copmata STEP, a Takke
aKkcnopTta atux obbvekToB B hannbl dopmata STEP.

MosiBunacbk BO3MOXHOCTb HACTPOWMKM nmnopTa mogenen ns opmarta STEP u akcnoprta B
3TOT hopmart. [Ana HacCTponkn nMmnopTa BelBpaHHOro danna Hy>HO Bbi3BaTb KOMaHAOY
OmkpbIimb ¢ napamempamu N3 KOHTEKCTHOIO MeH0 KHOMkM OmKpbImb ananora
OTKPbITUS balinoB, a Ansa HaCTPOMKM aKkcrnopTa — KomaHay CoxpaHums ¢ napamempamu
N3 KOHTEKCTHOIO MEHI0 KHOMkn CoxpaHumse guanora coxpaHeHus dannos. B
NosiIBMBLLEMCSH Anarnore MOXHO ykasaTtb, Kakme Turbl 06bekToB crnegyeT MMNnopTMpoBaTh
NN 3KCNOPTUPOBATL: KPMBbIE, TOYKM, MOBEPXHOCTU UMK TeNa, a Takke BKYUTb UMK
OTKNOUYNTL Nepeady useTa. pu 3anMcy MOXHO Takke OTKIIOYUTb IKCNOPT HEBUANMbIX
06BEKTOB 1 OTpeaakTMpoBaTb MHPOPMaLMIO O JOKYMEHTE: MS aBTopa, Ha3BaHue
opraHv3auumn, KOMMeHTapun.

lNMpuknadHbie 6ubnuomeku

1.

HopaboTaHa bubnmoTteka n3obpakeHnin CBapHbIX LLUBOB: TENEPb NapamMeTpbl LLIBOB
3agalTcd He B gnanorax, a Ha [Nanenu ceonict. KomaHabel Cmbikoeol ceapHoOU wioes,
To4eyHbIl ceapHoOU woe 1 Yenoeol (maepoebil, HaxJ1eCmoYHbIlU) ceapHOU wos
o6beanHeHbl B ogHy — CeapHol wos. NepepaboTaH ananor HaCTPOWMKK M3obpaxeHun
CBapHbIX LUBOB.

HopaboTtaHa Cnctema npoyHocTHoro aHanmsa APM FEM ana KOMMAC-3D:

- [pobGaBreH BblBOA yKasaTernen MakcumanbHbIX/MUHUMarbHbIX 3HAa4YEeHWI Ha KapTax
pe3ynbTaTos,

- [pobGaBrneHa BO3MOXHOCTb NPOCTAaHOBKM NOMb30BaTENbCKUX BLIHOCOK Ha KapTax
pe3yrnbTaTos,

- pobaBneHbl pUNbTPLI BUAA Ha MakcUMarnbHble/MUHMMAaTbHbIE U NOMb30BaTeNbCcKme
3HayeHus,

- B AMaror, nokasbiBaloLLMin pe3ynbTaT pacdeta cCoGCTBEHHbIX YacToT, fobaBneHa
NHOpMaLMS 0 MoZarbHbIX Maccax KOHCTPYKLUN,

— pobGaeneH HOBbIM MeTop, pacyeTa cobcTBeHHbIX YacToT — MKL Subspace.

Omnu4us eepcuu 13 om eepcuu 12 SP1

O6uwee

1.

Tenepb oopmneHne, NPUCBOEHHOE YEPTEXY UM TEKCTOBOMY JOKYMEHTY, BHEApPSeTCA B
3TOT YEepPTEX UIN TEKCTOBbLIA AOKYMEHT, @ CTUIb, MPUCBOEHHLIN cneundurkaumm — B 3Ty
cneundukauyuo. brnarogaps 3ToMy CTaHOBUTCSH BO3MOXHbIM OTKPbITUE LOKYMEHTA B
oTcyTCTBUE BMbNmnoTekmn *.lyt, cogepkallen npucBoeHHoe emy ocopmrieHme (ctuns). B 10
Xe Bpemsl JOKYMEHT COXpaHsieT CBA3b ¢ bubnuotekon *lyt, Gnarogapsa 4emy BO3MOXHO
o6GHoBMNeHMe ohopMneHns (CTUNA) 4OKyMeHTa Nocrne ero peaaktupoBaHusa B Gubnuoreke.

Monb3oBaTenb MOXET BKIHOYMTbL aBTOMATUYEeCKoe OGHOBNEHNE 0hOPMIEHUs (CTUNS) B
avarnore, Bbl3abiBaeMoM komaHaol Cepeuc — lMapamempel... — Cucmema — Obuwue —
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O6HoeneHue oghopmrieHUss 0KymeHmoe. Bo3aMoXXHO Takke 06GHOBNeHMe ohopMeHns
(cTuna) Bpy4yHyto ¢ nomoLLbio kKomaHabl Cepeuc — lNMepeyumameb oghopmsieHue
(cmuns).

lMNpumeyaHue. Ctnnu cneumdmkauumn, UCNonb3yemble B ONMCaHNGX crneumdukauun, Toxe
BHeOPSAOTCA B JOKYMEHTbI.

Tenepb B criyyae, ecriv OTKIIOMEHO COXpaHeHne npeablayLen Konum, BO BpeMs 3anucu
AOKyMeHTa co3faeTtcs dhann ¢ ero npeablayLlien pegakumen B TOW e narke, ¢ TeM xe
MMEHEM, HO C paclumpeHnem bak, KOTopbIn yaanseTcs, ecnm cCoXpaHeHne NpoLUsio WTaTHO.
Ecnu e npy coxpaHeHun JOKyMeHTa Npon3oLLIIo aBapuiHoe 3aBepLueHne paboThbl
cuctemsl, To bak-hann octaeTcs, U ero MOXXHO UCNoNb30BaTh AS1s1 YACTUYHOIO
BOCCTaHOBIEHUS fOoKyMeHTa. (PaHee bak-thanin cosgaBancs TOMbKo Npu BKAOYEHHOM
COXpaHeHun npeabiayLLen Konuu.)

B ananor HacTponkn pasmepa 3Ha4KkoB (Bbi3biBaeMbIi komaHaon Cepeuc —

lNMapamempsbl... — Cucmema — SkpaH — Hacmpolilika uHmepgelica — Pasmep

3Ha4koe) nobaBneHbl:

- rpynna lMaHensb ceolicme — AN 3aaHnsA pasMepa 3Ha4YKoB Ha Bknagkax NaHenu
CBOWNCTB 1 Ha [MaHenn cnewumanbHOro ynpasneHus,

- none Jepeeo dokymeHma — Ons 3agaHus pasmepa nuktorpamm B [lepeBe YepTtexa u
B [lepeBe moaenu,

- onuusa n none EQuHbIU — ANs 3a0aHnsa pasMmepa 3Ha4KkoB, OOLLEro Anst naHenew,
MeHIo 1 [lepesa.

KomaHga Mony4yump nuyeH3uro Ha cneyugukayuro B MeHio Cepsuc n
COOTBETCTBYHOLLANA ONUMs B Ananore yrnpasneHus NMUEH3Ns M1 NepenmeHoBaHa B
Paspewumb pabomy co cneyugukauyuell. Juanor ynpaBneHus NUUeH3nsamm
nepeMMeHoBaH B Ananor ynpaBneHns CUCTEMON.

Mpw HacTpovike krnasuL BbICTPOro BbI30Ba KOMaHZ NosiBUNack BO3MOXHOCTb Ha3Ha4YeHus
KOMaHAaM OAMHOYHbIX KNnaBuLl (paHee MOXHO ObINo 3agaBaTh TONbKO COMETaHUS
KnaBuLL).

MosiBunacbk BO3MOXHOCTb UCMpaBneHns B dhannax rpapmnieckmx JOKYMEHTOB U
crneunuKkaumn HEKOTOPbIX OWNMBOK, NPENSTCTBYHOLUNX OTKPbITUIO channa. [na aTtoro
CNYXUT koMaHga OMmKpbIMb ¢ NPoeepKoU... B MeHo Palin.

MckniodeHa Bo3aMoxHOCTb nHTerpaunmn KOMIMAC-3D ¢ cuctemammn PDM yepes uHTepdeic
ODMA. B cBs3u ¢ 9TMM yaaneH ananor HacTPonKX yrnpasneHus JOKyMeHTamu,
Bbl3blBaBLIMICA KoMaHaon Cepeuc — lMapamempbl — Cucmema — Palisibli —
YnpaeneHue dokymeHmamu.

MosiBunack BO3MOXHOCTb Bblibopa dhopmata charna — emf nnn bmp, — kotopbin 6yaeT
ncnonbs3oaH npu BctaBke KOMIMAC-0oKyMEHTOB B Apyrne AOKYMEHTbI C MOMOLLIbIO
TexHonorun OLE. 3Ta HacTpoka npon3BoguTCcs B guariore, Bbi3biIBAEMOM KOMaHAOM
Cepeuc — lNapamempsbl... — Cucmema — O6wue — OLE.

TpexmepHoe modesniuposaHue

1.

Hob6aBneHbl HOBLIE KOMaHAbI NOCTPOEHNA KpUBbIX:

- Kpueasi no 3akoHy — no3BonsieT NoCTPOUTb KPUBYIO, 3aJaHHYI0 NapaMeTpuyecKumMm
YPaBHEHUSIMU B NPSAMOYTOMNBHOW, LUANHAPUYECKON Unn cdhepmnyeckon cucteme
KoopauHar.

- CnnaliH Ha No8epxHOCMU — MO3BOMSET NOCTPOUTL CMfarH Mo TOYKaM Unm no
nontocam, nexalimim Ha ykasaHHoW rpaHun. B cnyyae cnnarHa no To4kam BO3MOXHO
ynpasneHve kacatenbHbIM BEKTOPOM CrnanHa B BepLUNHaX.

— JluHust o4epka — NO3BOMNSET MOCTPOUTb MIUHUIO OYepKa yYKasaHHOW NOBEPXHOCTU Npu
BbIOpaHHOM HanpasfeHun B3rnsiaa.

- W3onapamempuyeckasl Kpueasi — Nno3BosisieT NoCTPOUTb N30MNapaMeTPUYECKYHO
KPUBYIO YKa3aHHOW rpaHm, NPOXOAALLYI0 Yepes 3aJaHHYH TOUKY 3TON rpaHu.
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I'pynna usonapamMempu4ecKux KpuebIX Ha NogeepxHocmu — rno3BonsieT NocTpouTb
rpynny nsonapaMmeTpuyeckmx KpMBbIX Ha ykazaHHOM rpaHu. KonnyecTtBa KpuBbIX
Kakgoro HanpasrneHns MoryT 6biTb pasnmyHbiMU. BO3MOXHO BKItoYeHWe B rpynny
rPaHUYHbBIX KPUBBIX.

Kpueasi no deym npoekyusiMm — no3BonsieT NoCTPOUTb KPUBYHO, YKkasas ABa 3CKMU3a,
coeprkalinx OpToroHanbHble Npoekumn ByayLien KpMBOW Ha NITIOCKOCTU 3TUX 3CKU30B.
lpoekyuoHHasi Kpusasi — NO3BONSAET NOCTPOUTb MPOEKLMIO YKa3aHHOM KPUBOW Ha
BblGpPaHHYI0 MOBEPXHOCTb.

KoHmyp — no3BonsieT NoCTpouTb KpUBYO No 06bekTaMm (KpuBbIM, pebpaM, NMHMAM
3CKKu3a), COeaUHSIIOLLIMMCSA APYr C APYroM "Lenoykon”.

KHoMKK BbI30Ba KOMaHZ Mo yMOnyaHuio pasmelatoTcst Ha naHenu lipocmpaHcmeeHHble
Kpueble U moYKuU.

[lopaGoTaHbl kKoMaHAbl NOCTPOEHNSI KPUBbIX:

Kpueasi ckpyaneHusi: kpuBble, nexalume Ha 0gHOW MOBEPXHOCTU, TeNepb MOXHO
CKpYrnnTb KPMBOW, fieXallen Ha 3Tou e noBepxHoCcTu. [1ns aToro criegyeT BKAYNTL
onuuto Mo noeepxHocmu Ha [laHeny CBONCTB.

HYunuHdpuyeckas cnupans: B cnocobax Mo yucny eumkoe u esicome v 1o waay
euUMKoe U ebicome MNOSBUIICA HOBbLIV BapuaHT onpeaeneHus BolcoTbl — 1o nnockou
Kpueou. JTOT BapuaHT NO3BOMSET co3haTb Cnvparib, OCb KOTOPOM MMeeT hopMy
NMHUKN B yKa3aHHOM 3CKU3e.

lpocmpaHcmeeHHbIU cnnatiH: hopmy CnrarnHa, NnocTpoeHHoro fllo moykam, Tenepb
MOXHO OTpefaKkTMpoBaTh, 3a4aB MNOOXEeHNe KacaTenbHOro UM HoOpMarnbHOro BEKTopa
N BENUYMHY KacaTernbHOCTU NN KpuBK3HbI. [Ing nepexona K peaakTupoBaHuio popmbl
cnnamnHa crieqyeT ykasaTtb Nobyo ero BepLunHy 1 HaxaTb KHOMKY YrnpaesieHue
¢gopmoli cnnaliHa 8 eepwuHax Ha [NaHenu cneunansHOro ynpasneHus.

NomaHnasn v lNMpocmpaHcmeeHHbIU criylaliH: NosiBUNack BO3MOXHOCTb onpeaeneHns
NonoXeHns co3naBaeMou BEPLUMHbBI MyTEM 3aaHnsA ee OTCTyna OT yKa3aHHOW rpaHu
unu noBepxHocTu. [1na aToro cnegyeT akTMBM3MPOBaTh Nepeknodatens Omemyn om
OornopHol noeepxHocmu B rpynne CMmeweHue, 3afaTb NOBEPXHOCTb U BENNYUHY
oTcTyna.

[lo6aBneHa HOBas KOMaH4a NOCTPOEHNsI NOBEPXHOCTN — [ToeepXHOCMb COeQUHEHUS.
[Mo3BONSET NOCTPOUTL NOBEPXHOCTb, COEAMHSIIOLLYIO KDOMKN ABYX APYrUMX NOBEPXHOCTEN
no 3a4aHHOMY YCNOBMIO conpsikeHus. KHomka BbI30Ba KOMaHAbl MO YMOMYaHUIO HaxoanTca
Ha naHenn losepxHocmu.

HopaboTaHbl KOMaHObl MOCTPOEHNS MOBEPXHOCTEN:

Yce4yeHue nogepxHocmu: nosiBMnacb BO3MOXHOCTb 6e3 Bbixoga u3 npouecca
yceyeHns NoCTPOUTb N30MapaMeTPUYECKYIO KPUBYIO FpaHn A51s MCNOMb30BaHUA B
KayecTBe cekyLlero obbekta. [Ang NoCTPOEHUSA KPUBOW CYXUT KHOMKA
U3onapamempuyeckasi kpusas Ha [NaHenu cneynanbHOro ynpasnieHus.

3annamka: nosiBMriacb BO3MOXHOCTb NMPOBEPKN NOBEPXHOCTU-3anNIaTkM Ha Hanu4ve
camoriepeceveHnin. [1na BKOYEHWS NPOBEPKM crefyeT akTMBU3MpOBaTh ONumio
lpoeepka camonepece4yeHuli Ha [NaHenn CBOWCTB.

JluHeliyamasi noeepxHOCMb: B Criyvae, ecriv HanpasnsawLmMe MeT 0OUHAKOBOE
KONIMYECTBO BEPLUUH, MOXHO BbliOpaTb BapuMaHT NOCTPOEHMUS, NPU KOTOPOM
COOTBETCTBYIOLIME BEPLUMHBI COeQUHAIOTCHA pebpamu. [1na aToro crnefyeT BKYnTb
onuuto Mo eepwuHam Ha Bknagke NMaHenu ceoncTB PazbueHue.
UmnopmupoeaHHasi nogepxHOCMb: NOSBMIACh BO3MOXHOCTb NOCTPOEHUS
MHOrorpaHHoOM MOBEPXHOCTU (Kaxdasi rpaHb KOTOPOW umeeT popMy TpeyronbHUKa) no
TOYKaM NYTEM YTEHMS KOOpAUHAT Tovek M3 dpanna *.ixt, *.xIs unn *.ods. Ceasb
NoBEPXHOCTU ¢ hannom He obpasyeTcs.

MepepaboTtaHa komaHaa JIuHust pa3bema: 0OOaBreHbI BO3MOXHOCTU pa3bueHnsa no
KPUBbIM, NIEXaLLUMM Ha NOBEPXHOCTU, MO JINHWN NEPEeCceYeHnsi C NITOCKOCTbI UK rpaHbio. B
CBSA31 C 9TUM KOMaHAa nepevMeHoBaHa B Pa3bueHue noeepxHocmu v nepeHeceHa un3
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10.

MeHo Onepayuu B veHo Onepayuu — lMosepxHocmb. KHomnka BbI3oBa KOMaHAb!
nepeHeceHa c naHenu BcnomMozamernbHasi 2eomMempusi Ha naHenb lNoeepxHocmu.

MosiBNnacb BO3MOXHOCTbL OTMEHbI U NOBTOpPa AENCTBUIN NPU MOAENNPOBAHMUM C MOMOLLIbIO
komaHg OmmeHumsb v lMoemopume.

MosiBunack HoBasi KOMaH4a NOCTPOEHUSA NUCTOBOro Tena — Obevalika. Obevainka
dopmupyeTcsa NyTeM BbliAaBNMBaHNS (C YKITOHOM unn 6e3) ackmu3a B HanpasrneHuu,
nepneHanKynspHOM ero nnockoCTh, U NPUAaHUEM TOMLWMUHbBI NOTYYMBLUENCS NOBEPXHOCTW.
Ha gyroBbix cermeHTax n Ha CTbikax CEerMeHTOB 3CKM3a aBTOMaTU4eCckn (hopMupyroTcs
crmbbl. Ecnn ackus 3amkHyT, TO obevalnika CTpouTcs ¢ 3a30poM. Nonb3oBaTenb MOXET
yNpaBnaTb NOMOXEHNEM U LUMPUHON 3a3opa.

NopaboTtaHbl komaHabl Onepayusi ebidasnueaHusi, Boipesamb ebidagnueaHuem,

lMoeepxHOoCMb ebi0aenuUBaHUSI:

— B Ka4yecTBe CeyveHus Ternepb MOXET UCNOSMb30BaTLCA HE TOMNbKO 3CKM3, HO U rpaHb, U
NPOCTPaHCTBEHHAs KpvBas (B TOM YMCEe KOHTYP),

- HanpasreHve BblaBnMBaHUSA MOXHO 3adaTb, Yka3aB MIoCKUA U NPAMONIMHENHBIN
06beKT NGO NOCTPOMB BEKTOP.

[opaboTtaHbl kKoMmaHabl Onepauusi epaweHusi, Boipezamb epauwieHuem, lNloeepxHocmb

epauweHus.

— B Ka4yeCTBe CEYEHUd Ternepb MOXET UCMONb30BaTLCS HE TOJTLKO 3CKM3, HO U IpaHb, U
NPOCTPaHCTBEHHAs KpmBasi (B TOM YMUCIE KOHTYP),

— OCb BpaLleHMst MOXHO 3adaTb, yKasaB fobom NpsiIMONIMHENHbIV OOBEKT, UM NOCTPOUB
BCMOMOraTesbHY OCb, HE BbIXOAs M3 MpoLecca,

fAobaBneHbl cnocobbl onpefenexus yrna BpalleHus: Jo noeepxHocmu, [Jo eepuwuHbI.

MepepaboTaH (hyHKLMOHAN NOCTPOEHUS MaccuBoB. VckntoueHbl KoMaHabl ANg NOCTPOeHUs
MacCuBOB 0OBLEKTOB ONpeAeneHHoro Tuna — 3f1EMEHTOB, KOMIMOHEHTOB, FTEOMETPUYECKNX
obbekToB. BmMecTo HMX BBeAeHbI yHMBepcanbHble koMaHabl: Maccue no cemke, Maccue
no KOHYyeHmpu4veckol cemke, Maccue edosb kpueol, Maccue no mo4ykam, Maccue
no mabnuye (HoBas KomaHaa), 3epkasnibHbIl maccue, Maccue no obpasuyy. 3t
KOMaHAbl cOGpaHbl HAa HOBOW MHCTPYMeHTanbHon naHenu Maccuesbi.

O6wwuii nopsiaok paboTbl NPY NOCTPOEHMN MACCVBOB CrieayHoLLMiA: BbiGop Tuna
KonMpyeMbix 06bEKTOB (TOuYKa, KpMBasi, onepauusi, Teno, NOBePXHOCTb UMM KOMIMOHEHT),
ykasaHue o6beKTOB, 3afaHne napaMeTpoB MaccuBea.

lMpumeyaHue: KOMNOHEHT He MOXeT ObITb KOMMPYEMbIM 06BEKTOM Ans 3epKaribHOro
mMaccuea; 4ns MaccmBa no obpasuy KonmpyembiM 06 bEKTOM MOXET ObITb TONBKO
KOMTOHEHT.

KomaHnga Maccue no mabnuye — aHanor Maccvsa no To4kaMm, HO TOYKWU ANs HEro
CTPOATCA MO KOOpAMHaTam 13 harina; BO3MOXEH BbIGOp CUCTEMbI KOOPANHAT:
NpsIMOYrofbHas, unuHapuyeckas unu cgepuyeckasd. Maccums no tabnvue coxpaHseT
CBs3b C hannom, T.e. Npu U3MEHEeHUN 3Ha4YEeHNn KoopanHaT B dhainne naMeHsaeTcs
NonoXXeHMEe 3K3EMMNNAPOB MaccuBa.

[opaboTaHbl NpoLecchl Co3gaHns creayroLLMx MacCUBOB:
- MO TOYKaM: Tenepb MOryT UCMOMNb30BaTbCS HE TONbKO TOYKW 3CKM3a, HO U NMtobble
TOYeYHble 06BEKTLI MOAENM;

- no obpasuy: pasmMeLLeHNE IK3EMNIIAPOB BO3MOXHO NMBO cornacHo napameTpam
maccuBa-obpasua, nMbo ¢ coxpaHeHMEM B3aUMHOIO PacrosoXeHUs1 KONMMPYEMOro
KOMMOHEHTa 1 yKa3aHHOro 3K3emnrisipa MaccuBa-o6pasua;

- MO ceTKe: K BapuaHTamM noctpoeHns Ocmaenssmsb Konuu eHympu cemku v
YOansamb konuu eHympu cemku nobasuncst BapnaHt Konupoeamb moJsibko 8001k
ocelr;

— N0 KOHUEHTPUUYECKOMN CeTKe: MOoSsIBUNIacb BO3MOXHOCTb BbiOOpa HanpaBneHns
KONMUPOBaHUS B paavarnbHOM HanpaBfeHUW: K LLEHTPY UK OT LIEHTPA;

- MO ceTKe, N0 KOHLEHTPUYECKON ceTKe: NosiBunacb BO3MOXHOCTb 3aaTb HOMEP,
KOTOPbIV AOMKEH MMETb B MacCuBe KONMMPYEMbIA 0OBEKT (yMonyaTenbHbl HoMep —

152



11.

12.

13.

14.

15.

16.

17.

18.

1.1, npu ero USMeHeH MmaccmB «capuraeTcAa» OTHOCUTESIbHO KOMUpyemoro obbekTa
Tak, YTobbl 3TOT OOBLEKT 3aHSAN B MaccuBe no3numnio € yka3aHHbIM HOMepOM).

MosiBUNCA HOBLIW TUN KOMMNOHEHTa cOOpKkKM — nokanbHas getanb. OCHOBHOE OTNnyune
nokanbHOW Aetanun oT 0ObIYHOM COCTOUT B TOM, YTO NoKanbHasi AeTanb COAEPXUTCH B
cbopke Lienukom, a He B BUAE CCbISIKM Ha BHewWHuU pann *.m3d. JlokanbHyto getanb
MOXHO CO34aTb HEMOCPEACTBEHHO B cOOpKe, BCTaBUTb B COOPKY 13 (hanna getanv nnm
ckonupoBaTb 13 apyron c6opkn. Kpome Toro, B nokanbHyo Aetanb MOXHO npeobpas3oBaTb
NOCTPOEHHOE B cOOpKe Teno.

MosiBunack KoMaHaa M3mMeHuUmMBb noJsioXeHue, NO3BOSSOLLAsA Co34aBaTh B MOAENM HOBbIE
Tena u NoBepxHOCTW NyTeM caBura u noBopoTa nmetownxcs. Mpu HacTpoiike napameTpoB
onepauumn MOXHO OTKIOYUTL OTOOPaXKeHe B MOAENN UCXOOHOro Tena Unmn NoBepxXHoOCTy.

MosiBnNacb BO3MOXHOCTb BU3yasnibHOW OLIEHKM NagKoCcT NoBepxXHOCTEN. [1ns aToro
CNY>XUT cneumanbHbli pexmMmMm oTobpakeHnss MoA4enu, B KOTOPOM BCE rpaHu MOAenu
NPEeACTaBnATCA 3epkanbHO OTpaXaroLwMMm OKpy>KatoLLyto cpeay. o ymonyaxumio
oTpakaeTcsi noniocaTas MOBEPXHOCTb — «3ebpay. BknoyeHne atoro pexuma
npou3BoanTCs komaHaon Bud — Omo6paxeHue — lpoesepka 2nadkocmu
nosepxHocmu. [NNonb3oBaTeNb MOXET HACTPOUTb NapaMeTpbl M300paxxeHus,
oTpaxaroLerocs B rpaHax mogenu. [na atoro cnyxut komaHaa Cepeuc — lpoesepka
2s1adkocmu nosepxHocmu.

PaCLLII/IpeHbI BO3MO>XXHOCTU pa6OTbI C 3CKU3OM:

- TMosiBUnack BO3MOXHOCTb NPUBSI3KM K NPOEKLUSIM 06 bEKTOB MOAENM Ha NIOCKOCTb
3CKM3a — A5t 3TOro HY)XHO NPOCTO yKa3biBaTb 0ObEKTbl B OKHE Mogenu. B meHio
kHonku lMpuesisku noGaBneHbl KOMaHabl, yNpaBnstoLme NpUBS3KoN kK o6 bekTam
mogenu: lpuesizka k anemeHmMam modesiu N TonbKo K 8UGUMBLIM 35IeMeHmam
modenu. B pesynbTaTe BbINOMHEHMUS NPUBSI3KM B 3CKM3e CO3aaeTCsl crneumarnbHbIi
00bEKT — BCrioMoraTernbHas Npoekums. BkroyeHne 1 oTkNoYeHne oTobpaxeHus
BCromMoraTtesnbHbIX NMPOEKLMIA B 3CKM3e NPOU3BOAUTCS KHOMKON Bcriomoz2amesbHbie
npoekyuu Ha naHenun Tekyujee cocmosiHue.

- [MosiBnack BO3MOXHOCTb yAaneHusi U3 3ckr3a BCroMoraTesbHbIX NPOEKLU OGbEKTOB
MOZENM, KOTOPbIe HE MOTYT ObITb KOPPEKTHO NEePECTPOEHbI. [1nsl 3TOro CNyXuT kKomaHaa
Yoanumsb owu604HbIe NpoeKyuu, JOCTYNHas B KOHTEKCTHOM MEHI0 3CKM3a, KOTOpPbIN
OTMEYEeH KaK OLMBOYHBIN.

- BeepaeHa guarHoctuka onpeaeneHHOCTM 3CKM3a: NOMHOCTbIO onpeaeneHHbIA CBA3SIMU U
OrpaHVYeHNsIMIN 3CKN3 OTMeYaeTcs B [lepeBe MoAeny 3HaKOM «+», He MOJTHOCTbHO
onpeaeneHHbIi — 3HaKOM «-», NepeonpeaeneHHbln — 3HakoM «!».

MosiBUNUCH HOBbIE kKOMaHAbl OUNbTPALMN 0OBEKTOB: PuibMpPo_amb KOMIOHEHMbI,
dunbmpoeamsb mena, Punbmpoeams noeepxHocmu, Pubmpoeamsb ICKU3bI,
®unbmpoeams Kpuebie, Punbmposams cucmemMbi KOopOuHam, Pubmpoeams
KOHMpPObHbIe U npucoeduHuUmMesibHbie moy4ku, ®unbmposams MOYKU,
dunbmpoeamsb anemeHMbI oghopmaeHusi, Punbmpoeamb pe3bObi. AT KOMaHbI
MOryT paboTaTb COBMECTHO C MMEBLLUMMWUCS] paHEee: HanprMMep, ecni Bbi3BaHbI
OOHOBPEMEHHO KOMaHabl @usibmpoeams eepwuHbl i PunbMpoeamb NoeepxHocmu,
TO U3 BCEX BepLUMH ByaeT OoCTyneH BbIOOP NiLb BEPLUMH NOBEPXHOCTEN.

HopaboTtaHo conpsikeHne Mod ya2s10M: NosiBUIIacb BO3MOXHOCTb 3a4aHusl MITOCKOCTH, B
KOTOPOW OOMMKEH N3MEPSATLCS Yron Mexzay conpsiraeMbiMu o6bektamu. MNnockocTb
3aflaeTcsa NyTeM ykasaHus NeprneHanKyrnsipHON en ocu.

HopaboTaHo [JepeBo mogenu: Tenepb, €CNKU BKOYEHO OTODpaXeHne CTPYKTypbl Modenu,
BCe onepawun, OTHOCSILLMECS K OQHOW NOBEPXHOCTU, OObEeANHSAIOTCA B pa3aen
lMoeepxHocmb, BCce NOBEPXHOCTUN 06beaunHsATCA B pasaen loeepxHocmu, a Bce Tena
obbeauHstoTesa B pasgen Tena.

[opaboTaHbl onepaunn namepenns PaccmosiHue u yeon, fnuHa pe6pa v lNnow,adsb:
Tenepb C U3MEPEHNEM MOXHO CBA3aTb MHAPOPMALMOHHYIO NEPEMEHHYIO, XPAHSILLYHO
pesynbTaT uamepeHus. [Ing aToro Nnpu BbINOMTHEHUM U3MEPEHUS criedyeT HaXaTb KHOMKY
Co3zdamb usmepeHue Ha [NaHenn cBOMCTB. VIamepeHus, C KOTOPbIMW CBSI3aHbI
nepeMeHHble, oTobpaxatoTca B [lepeBe mogenu.
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19.

20.

21.

22.

Mpy NOCTPOEHNM TOHKOWN CTEHKU B ABYX HanNpaBleHUsiXx MOXHO 3a4aTb OTpuUaTeNbHYO
TONWMUHY B OAHOM M3 HUX. DTO 03HA4YaeT yMEHbLUEHNE TOMLWMHbI B APYroM
HanpaBreHun —TakuM 06pa3oM MOXHO CO3[aBaTb TOHKYH CTEHKY, OTCTOSILLYIO OT
NOBEPXHOCTU 3rIEMEHTA.

MNpun NnocTpoeHun ackmsa ctana gOCTynHa komaHaa Becmaeka — PucyHOK. PUCYHOK,
BCTaBMEHHbIV B 3CKU3, BUAEH B MOAENM MOCIE BbIX0O4A M3 pexnMma 3CKM3a; OH OCTaeTcd B
NNOCKOCTU 3TOrO 3CKM3a.

Ha naHenn PedakmupoeaHue c60pKu oCTaBrieHbl TONbKO KOMaHAbl Ansi 4o6aBneHns
KOMMOHEHTOB B COOpPKY, MX caBura n nosopota B cbopke. OcTanbHble KOMaHabl (KOMaHAbI
€034aHusA TEN U BbINOMTHEHMS Onepaumin Hag HUMKN) NePEeHeCeHbl HAa NaHenb
PedakmupoeaHue modesnu.

WcknoveHa BO3MOXHOCTb HaCTpOVIKVI uBeTa akTMBHOro KOMNOHEHTA (KOMI'IOHeHTa,
penakTtnpyemoro B OaHHbIA MOMEHT B KOHTEKCTEe CGOpKI/I). Tenepb KOMIMOHEHT B
KOHTEKCTHOM peaakTUpoBaHNUN COXpaHAET CBOW LBET.

Fpaghuyeckue OoKymMeHmMbI

1.

[ob6aeneH HOBbIM TN 00bEKTa — YCIOBHOE NepeceyeHne, npeacrasnstowee cobom
NMOCTPOEHHbIE TOHKMMU NMUHUAMU NPOACIKEHNA OO BEKTOB 40 NEPECEYEHNS N TOYKa B
MecTe nepeceyveHuns (Touka MOXeT OTCYTCTBOBaTb).

YcnoBHOe nepeceyeHne MoOXeT (hopMMpoBaTbLCS B 4OKYMEHTE NMpW NMOMOLLM crieunanbHOM
KOMaHAbl Yc/108Hoe nepeceyeHue, a Takke Npu NOCTPOEHUN dacky U CKPYTIeHns.
KHonka Bbl3oBa koMaHbl Yc/108HOe nepeceyeHue no yMoryaH i HaxoaMTCs Ha NnaHenm
0603HayeHus.

Kpome Toro, B MEHIO reOMEeTPUYECKOro KanbKynsaTopa npu BBoAe 3Ha4YeHU koopanHat
nobasneHa komaHaa YcsioeHoe rnepecedyeHue, NO3BONAOLLASA CHATb KOOPANHATbI TOYKK
nepeceyeHns ykazaHHbIX 06 bEKTOB M CO34aTb UX YCITOBHOE NepeceyeHme.

HacTtponka ymon4yartenbHbiX NapaMeTpoB YCIOBHOIO NnepeceyeHnsi NponsBoanTcs B
pasgene YcnoeHoe rnepeceyeHue ananora HaCTponkn napameTpoB (Ha Bknagke Hoebie
doKyMeHmMbI — ONsi HOBbIX rpadynyeckmx JOKYMEHTOB, Ha Bknaake Tekywjul
OOKyMeHm — [Ns1 TeKyLLero JOKyMeHTa).

B cnuncok accounmpyembix 06beKTOB B Ananore HacTPONKM napameTpuyeckoro pexmma

pobaeneH o6bekT YcrnoeHoe nepeceyeHue.

YcoBepLUeHCTBOBaHbI NapameTpuyeckne BO3MOXHOCTH:

- pobaBneHbl HOBble KOMaHAbl HANOXeHUs orpaHnyeHnn: Buccekmpuca,
3aghukcupoeamsb OnuHy, 3agpukcupoeams yz2os, Touyka Ha cepeduHe Kpusou,

- B guanore HaCTPOMKM NapamMeTpU4eckoro pexmma nosismnack onunst ukcuposamso
OsluHy aemooceeol, KOTopas No3BoNseT aBTOMATUYECKN HaknaabiBaTb OrpaHNYeHne
¢hukcupoeaHHas AnuHa Ha aBTOOCEBYHO B Cly4vae, ecnu XoTs Obl 0gHa ee Touka
ocTaHeTcd cBobogHa OT OrpaHUYEeHNI.

[opaboTaHbl KOMaHAbl MPOCTAHOBKN pa3MepOB:

- PaduanbHbIl pa3mep ¢ U3/IOMOM:

— MosiBUNAchb BO3MOXHOCTb YrpaBneHus N3foMoM: AnvHaMu CerMeHTOB pasMepHon
NIMHWK, YTNIOM M3rioMa (3HayYeHue yrna nsnoma 3agaeTcs B Anarnore HacTPOWKM
napamMeTpoB pa3MepoB 1 ABNAETCS 00LWKUM ANs BCEro AOKYMEHTA),

- pobaBneHa BO3MOXHOCTb ynpaBreHus napaMmeTpamMmu pa3mepa (NonoxeHne TekcTa:
Ha norike N Hag pasmMepHoOn NMHUEN, pa3MeLLleHe CTPESoK U T.MN.) Ha BKNagke
lMapamempsi [NaHenn cBOWCTB,

— napameTpbl 0603Ha4YeHUs LEeHTpa Tenepb NOAYNHAOTCS 00LLEen HacTporke
(coenaHHOM B Ananore HacCTPONKN OCEBOW SIHUK),

— Tenepb Npu nNocnegoBaTeribHOM yKazaHUN KOHLEHTPUYECKUX OKPY>KHOCTEN Unn ayr
aBTOMATMYECKM CO3AaKTCS pa3MepHble NIMHUKN U3 OAHOrOo LeHTpa (yKazaHHOro ang
nepBoun ayrn);
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PaduanbHbIii pa3mep: NosiBUNach BO3MOXHOCTb CO3aHUs paananbHoOro pasmepa c
HECKOIbKUMI OTBETBIEHUAMU (OTBETBMEHUS POPMUPYIOTCA aBTOMaTUYECKM Mpu
yKasaHumu Oyr u/unm okpy>XHOCTel 0MHAKoBOro paguyca);

B KOMaHbl MPOCTAHOBKW YrMOBbIX pa3MepoB Ao6aBneHbl HOBbIE CNOCOGLI MOCTPOEHUS:

— «MO TPEM ToYkam» — A5s 3TOro HYXXHO yKasaTb CHayana TOYKy BepLUMHbI yrna, a
3aTeM TOYKM Ha ero CTOpPOHax,

— «MNO ABYM TOYKaM M OTPE3Ky» — 1151 3TOr0 HY>KHO yKa3aTb CHa4yana nepByt CTOPOHY
yrna — oTpes30K, a 3aTeM [Be TOYKM Ha BTOPOW CTOPOHE yrna,

B 60MbLUMHCTBE KOMaHA NPOCTAHOBKN pa3MepoB NosiBUNach crneaytowmne BO3MOXHOCTU

HacTpOMKN napamMeTpoB 6e3 obpalleHus k NaHenn CBOWCTB:

— aBTOMaTU4YECKOE MepeknoyeHme Mexay cnocobamm pasmeLleHns pasmepHom
Hagnucn Aemomamuyveckoe 1 Py4yHoe npu nepemMeLleHn Kypcopa,

— pasMeLleHne pasMepHOn HagNMCK Ha Nosike — A8 3TOro Haao NepemMecTuTb
Kypcop, yaepxuBas HaxkaTon knasuwy <Ctrl>,

— NOBOPOT MOJIKM ¢ warom 90° — ans 3Toro criegyeT BpaLlaTh KOSIeCO MbILLIM,
yaepxuBasa Haxarton knasuwy <Ctrl>,

— aBTOMaTU4YECKMIN Pa3BOPOT MOSMKN — Tak, YTOObI yron mMexay Nosikon U BbIHOCKOWN
ObIn TynbiM — NpY NepeMELLLEHMN Kypcopa BreBO-BNpaBo, ECNN Noska
rOpM3oHTarnbHasa Unn BBEPX-BHU3, €CNN NOSKa BepTUKarnbHas,

lMpumeyaHue: BO3MOXHOCTb (DOPMUPOBAHUSA MOMKU C NOMOLLbIO Knasuwmn <Ctrl>
pobaeneHa Takke B 0603HaYeHME LWEePOXOBATOCTU; BO3MOXHOCTU NOBOPOTA C
warom 90° 1 aBTOMaTMYECKOro pa3BopoTa Nosku gobasneHbl B 0603HaYeHUus,
pa3mMeLLaemMble Ha noskax: JIMHUS-BbIHOCKA, HOMEpP NO3ULMK 1 T.M.

YcoBepLueHcTBOBaHa paboTa ¢ MakpoanieMeHTaMu:

BBeneH cneymnanbHbI pexxnum peaakTMpoBaHUA MakpoariemeHTa. Bce 06bekThl,
CO3[aHHble B 3TOM pexume, aBToMaTmdeckm 4o6aBnaoTCca B pegakTpyeMbin
MaKpoanemeHT. Kpome Toro, B 3TOM pexume A0CTYMnHblI KoMaHabl: Jobasumb
2eomMempuro — ONS BKIOYEHUS B MAKPOSINIEMEHT YXKE CYLLECTBYIOLLNX B JOKYMEHTE
06beKTOB 1 3adamb xapakmepHY MOYKy — ANS YKa3aHWUs NOSTOXEeHNS
XapakTepHOM TOYKN MaKpoanemeHTa. [Ansa BKNOYEHUSA U BbIKIOYEHUS PEXUMA CRYXUT
KHonka Pedakmupoeamb MakKpo3sieMeHm.

MosiBunack HoBasi komaHaa JIuHuUsI-ebIHOCKa 06 bekma, No3BossioLLas NPUCOEaNHUTb
K MaKpO3MEeMEHTY NNMHUIO-BLIHOCKY. [Mpy pegakTMpoBaHMM MakpoanieMeHTa C NIMHUEN-
BbIHOCKOW MOXHO M3MEHATb KaK NOSIOXXEeHNe MakpoaneMmeHTa (Npy 3TOM HavarnbHble
TOYKM OTBETBIIEHMI IMHN-BBIHOCKN OCTAOTCSl HA CBOMX MECTax), Tak U KOHpUrypaumto
NNHUN-BBIHOCKW (MPY 3TOM MaKpO3IEMEHT OCTaeTCH Ha CBOEM MECTe).

KHonku BbidoBa komaHg JJo6asumb 2eomempuro, 3a0amb xapakmepHyro moY4Ky,
Pedakmupoeamb makpoanemeHm, JIuHUsI-ebIHOCKa 06 beKma HaxoasTCA Ha HOBOW
naHenn Becmaeku u makpoasieMeHmsbI. Takke Ha HEN pa3MeLLlaeTcsl KHOMKa Bbi30Ba
komaHabl Co3damb makpoanemeHm. KHonka Pedakmupoeamb MaKpO3sieMeHm
AOCTynNHa Takke Ha naHenn Tekywiee cocmosiHue.

PaCLLIVIpeHbI BO3MO>XXHOCTU pa6OTbI C MyNbTUNMNHNAMW: Tenepb CTano BO3MOXHbIM yaanAaTb
M BOCCTaHaBJ1MBaTb y4aCTKN NUHWIA MyJ'IbTVIJ'II/lHI/IIZ.

YpaneHue y4acTKoB NIMHWIN NPOU3BOANTCS C NMOMOLLBIO KOMaHg, Ycedb Kpusyto v

Yceub Kpugyro d8yMsi moykamu.

[ns BOCCTaHOBMNEHNS LeNOCTHOCTU NINHWUIN MYTbTUITMHUIA CO34aHbl HOBbIE KOMaHAbl, NO

YMOn4aHuIo Haxogswmecs Ha naHenu PedakmuposeaHue:

- BoccmaHosumb yOanieHHbIU y4acmokK JIUHUU MyJIbmusIUHUU — NO3BONseT
BOCCTAHOBWUTb yKa3aHHble yAaneHHble y4acTKu NTMHUA MYNbTUNVHUIA UK BCE
yAaneHHble y4acTKu B yka3aHHOW obnacTtw,

- BoccmaHoeumb Ues1ocmHoCcmb JIUHUU MyJIbMUJTUHUU — NO3BONAET
BOCCTaHOBUTb BCe yalneHHble y4aCTKN yKa3aHHOI7I JIMHUN MYNbTUNMNHUWN.

MosiBnnacb BO3MOXHOCTL 3aaHNSA NOMOXEHUS xapaKTepHon TOYKM 0ObeKkTa nyTem 4BHOro
3afaHna ee KoopanHat Uin cMeLlleHna BOosib ocen CUCTEMBI KoopAauHart. Beopg KoopanHaTt

155



10.

11.

U1 3Ha4YEeHNN CMeLLEeHNS npon3BOANTCA Ha [MaHenn cBOMCTB B cneumanbHOM npouecce,
KOTOprVI 3anyckKkaeTcd Wen4koM Mblln Ha xapaKTepHon TOYKe OObeKTa.

HopaboTaHo [epeBo YepTexa:

- Tenepb BCE MMEIOLLMECS B BUAE BCTABKN BUAOB U (hparMeHTOB 00beaNHAIOTCS B
pasgensl Bcmaeku sudoe u Bcmaeku ¢ghpazmeHmos,

- B [epeBe 4yepTexa Tenepb 0TOOpaxatoTcs MaKpO3INEMEHTbI — OHU 0OBLEOUHSAIOTCS B
pasgen MakpoasiiemeHmMbl,

- B [epeBe yepTexa Tenepb oTobpaxatoTcst 00bEKTHI, BXOASLLNE B COCTaB MOAENEN,
N306pakeHHbIX B acCcounaTUBHbBIX BUAaX: KpUBbIE, MOBEPXHOCTU, TeNa, KOMMNOHEHTHI,

- BO3MOXHO ynpasrieHne oTobpaxeHnemM pasaenos [lepesa YepTexa — Ans 3TOro
CNY>XWUT HaxoasLWasacs B ero BepxHen yacTu kHonka CocTtas [lepeBa yepTexa.

MosiBuNack BO3MOXHOCTb paspyLleHnsa opopMeHns YepTexa, T.e. npeobpasoBaHus

paMKun 1 OCHOBHOW Hagnucy B Habop OTPe3KoB U TEKCTOB. [1ng 3TOro cny>xut komaHaa

Paspywumb oghopmsieHue, [OCTYNHASA B KOHTEKCTHOM MEHI0 paMKM U OCHOBHOW Haanucum

yepTexa.

HopaboTtaHa komaHga Pa3pywums:

— Tenepb OHa NO3BOMAET pa3pyLnTb BOMBLUIMHCTBO COCTaBHbIX 0ObEKTOB — Tabnuy,
pa3mMepoB, 0603HAYEHNN 1 T.1.

— BbI30B KOMaHAbl NPy HaXxkaTon knasuwe <Shiff> NONHOCTLIO paspyLlaeT 06beKThI,

COCTaBli€HHbIEe U3 OpPYrmx COCTaBHbIX obbekToB (npwvlep: MYINbTUITNHNA; OHa COCTOUT
N3 HEeCKOJIbKNX J'IOMaHbIX).

HopaboTaHbl rnobanbHble NPUBA3KA:

-~ nosiBMNacb BO3MOXHOCTb BPEMEHHOMO OTKIHOYEHMSA BCEX OENCTBYIOLWMX rNobanbHbIX
NpUBA30K — AN 3TOro cneayeT yaepXuBaTb HaXXaTton knaesuwy <Alt>;

-~ KHOMKW YcmaHoeka 2106asbHbIX Mpuesi3oKk N 3anpemumsb MPuesi3KU Ha NaHenu
Tekyw,ee cocmosiHue 3aMeHeHbI KHoMNKow lMpuea3ku; HaxaTue Ha camy 3Ty KHOMKY
BKITOYAET M OTKMNtoYaeT rnobanbHble NPUBS3KN, @ MEHIO KHOMKN COAEPXUT KOMaHAbI
Bbl6Opa NpMBA30K 1 ynpaBneHnsa nx padboTomn.

KomaHgbl MeHedxep ecmaeok eudoe u ppazmeHmoes, Bcmasumsb uzobpaxeHue u3
euda Opya020 Yyepmexa, Bcmasumb ¢ppacmeHm n Co3z0amb sIOKanbHbIU ¢hpacmeHm
Tenepb MOXHO BbI3BaTb HE TOMbKO M3 MEHI0, HO 1 HaXXaTUEeM KHOMKM Ha HOBOW NaHenu
Bcmaeku u makpoasieMeHmabI.

Paboma c nepeMeHHbIMU

1.

PacwnpeHbl BO3MOXXHOCTU paboTbl C NepeMeHHbIMU:

- BBeJeHbl ABa HOBbIX TUMNa NepeMeHHbIX: (PyHKUMOHanNbHas (ee MM JOMKHO UMETb BUA
f(x), B ka4ecTBe Bblpa)keHNs1 A0rkHa OblTb BBeAeHa OYHKUMS apryMeHTa) 1
WHTepBarnbHas (ee UM JOSMKHO BbITb 3aKIYEHO B KBagpaTHble CKOOKU, B KayecTBe
Bblpa)KeHWs1 AOMKHbI ObITb BBEAEHbI rpaHuLbl MHTepBarna, Kaxaas U3 KOTopbIX MOXEeT
ObITb BbipaxkeHneM). [Npu BBoAE PYyHKLNOHANBHOW N MHTEPBArbHOM NEPEMEHHLIX B
OkHe nepeMeHHbIX aBTOMaTUYeCKN co3gatoTcs pasgensl PyHkyuu  MHmepeanbi ons
pasMeLLeHns 3TUX NepeMeHHbIX

- [pobGasneH apudmeTmnyeckun onepatop *# — BO3BeAEHME B CTEMEHb.

Co3zfaHa Konnekumst BblpaXXeHWU 1 UX aNeMeHToB Ans BcTaBku B OKHO NepeMeHHbIX. B
KONNEKLUMIO BKIMOYEHbI UMEBLLNECS paHee onepaTopbl, PYHKLMN U KOHCTaHTbI, a Takke
Ao6aeneHbl NpumMepbl YHKUKUIA (B TOM YMCie B MONSIPHLIX kKoopauHaTax) u
napamMeTpuyecKkme ypaBHEHMS HEKOTOPLIX KPpUBbLIX. [ 4OCTyNa K KONnekuun cnyxat
KHONkM Bcmasumb KOHcmaHmy v Bcmaeumb ¢hyHKUUIO Ha UHCTPYMEHTamNbHOW naHenu
OkHa nepemeHHbIX. BoaMoxkeH Takxke 4OCTyn K Konnekumm npu cosgaqumn Kpueoti no
3aKOHY.
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Paboma co ceolicmeamu u om4yemamu

1.

MosiBUNack BO3MOXHOCTb Ha3Ha4YeHsi CBOMCTB rpadpnuyeckum AOKyMeHTaMm (YepTexam m
parmeHTam) n ob6bekTam B HUX — BCTaBKaM BMAOB U hparMeHTOB, MaKpOIfiEMEHTaM.
CeorictBa 06beKTOB rpamnyeckoro AOKyMeHTa, Kak 1 CBOMCTBa OO bEKTOB MOAENN, MOXHO
npeacTaBuTb B BUAe oT4eTa. B oTyeT no accoumaTMBHOMY YepTexy MOryT ObiTb BKIHOYEHDI
CBOWCTBa MOAENU, N300paXKeHHOM B 3TOM YepTexe, u ee 06bekToB. OTYET Nno
rpadou4eckoMy AOKYMEHTY BCTaBNAETCA B 9TOT K€ JOKYMEHT.

[lns HasHa4eHWs1 CBOWCTB AOKYMEHTY CIyXUT KomaHaa ®ads — Ceolicmea Yyepmeixa
(gppacmenma), o6ekTy — komaHaa Ceolicmea ecmaeku euda (ecmaeku gppacmeHma,
MaKpo3sieMeHma) B KOHTEKCTHOM MeHI0 00beKTa, BblAeneHHOro B okHe unu B [lepese
yepTexa.

MosiBnnca MHCTPYMEHT aAnga paboTbl CO CBOMCTBaMM OOBHEKTOB AOKYMeHTa — Pedakmop
ceolicme. OH No3BoNseT NpocMaTpmBaTh N N3MEHNATb CBOMCTBa 06bekToB 6e3
peaakTUPOBaHUA KaXaoro U3 HUX No oTaenbHocTu. [Ans 3anycka Pedakmopa ceolicme
CNY>XUT OAHOMMEHHas KOMaHAa, KHorMka Bbi30Ba KOTOPOWM MO YMOYaHMIO HaxoauTcs Ha
naHenu Omyemsel.

MosiBunack koMaHaa Bcmasums omyem, nNpeAHasHaYeHHas ONs BCTaBKWU B TEKYLLWIA
rpacoUy4ecKnin Unn TEKCTOBbIA LOKYMEHT OTYET MO APYromy rpadpmyeckomMy OOKYMEHTY Unu
mozenu. KHornka Bbl3oBa KOMaHAbl MO YMOMYaHWUIO HAaxoauTcs Ha naHenu Omyemasi npu
paboTe ¢ rpacdn4eckum JOKYMEHTOM M Ha NaHenv Bcmaeka @ mexkcm npu paboTe ¢
TEKCTOBbIM JOKYMEHTOM.

Mpn co3gaHumn oT4yeTa NOsIBUNAch BO3MOXHOCTb YKaszaHusl TUMOB 0OBHEKTOB Moaenu
(KOMNOHEHTbI, NOKanbHbIE AeTanu, Tena) n o6bEKTOB BUAa YepTexa (MakpodNeMEHTbI,
BCTaBKM BUOOB, BCTaBKM (bparMeHTOB), BKIOYaEMbIX B OT4YeT. [laHHasi HacTpolika
npousBoanTCsa Ha Bknagke O6bekmbi [aHenu CBONCTB. ONEMEHTbI yNpaBneHns BKNagokK
Omyem v lNMapamempbl NepeKOMNOHOBaHblI 6€3 N3MEHEHMA NPUHLMNOB UX paboTbl.

3HayeHreM cBorcTBa 0b6bekTa Tenepb MOXET ObITb CCbIflka Ha APYro O6LEKT 3TOro xe

AOKyMEHTa unm cam AokymeHT. Coaep>XUMbIM CCbISTKM MOXeT BbiTb 3HaYeHne CBOMCTBA

BbibpaHHOro obbekTa nunu Apyras u3BnedeHHasi M3 obbekTa TeKCToBasi UNn Yncrosas

nHdopmauus.

MNMepepaboTaH 1 AOMNONHEH Ananor HaCTPOMKM NapaMeTpoB CTUNS oTyeTa:

— YacTb HacTpoek nepeHeceHa B Ananor OghopmsieHue, AN BbI30BaA KOTOPOro CIYXUT
OOHOVMMEHHas KHOrMKa,

- pobaBneHa BO3MOXHOCTb MOCTPOEHUs1 Tabnuubl oT4yeTa CHU3Y BBEPX,

- pobGaBneHa BO3MOXHOCTb HymMmepaLmm CToNbLoB Tabnumubl; NONb30BaTENb MOXET
3agatb hopmat Homepa U HoMep nNepBoro cronbéua.

lMeyamb u npedeapumernbHbIU NPOocMomp nepeod ne4yamsio

1.

MosiBunacb BO3MOXHOCTb ObICTPOWM CMEHbBI YCTPONCTBA NevaTu 1 ero napameTpoB C
NCnorb3oBaHMEM NpeaBapuTENbHO CO30aHHbIX PaNoB KOHUIypauun npuHTepos (*.pdc).
B dhanne koHurypauumn npuHTepa XxpaHuTcs cnegyoLlas nHopmauus: nms u
napamMmeTpbl yCTPOWCTBA nevaTun, pasmep 1 cnocob nogaym dbymaru, opmeHTaumsi CtpaHuLbl
neyaTu. 3anucb TEKYLLMX AaHHbIX B hann KOHUrypauum npom3BoAnNTCS C MOMOLLbIO
KomaHabl CoxpaHumsb KOHGbu2ypayuro nijommepa/npuHmepa, a 3arpyska JaHHbIX 13
hanina — ¢ NOMOLLbIO KOMaHAbl 3a2py3umb KOHghu2ypayuro niiommepa/npuHmepa.
OTn KOMaHAbl AOCTYNHbI B MeHo Palis, a Takke B Avanore nevyaTn JOKyMeEHTa.

[ns neyatn u3 pexuma npeaBapuTenbHOrO MPOCMOTPA U NeYaTn U3 rMaBHOMO OKHA
KOMMAC-3D (c nomoLubto komaHabl lMeyams) nosiBunacb BO3MOXHOCTL 3a4aTb
ymonyaTesnbHble NPUHTEPbI, OTNIMYHBLIE OT NPUHTEPA, HA3HAYEHHOrO AN UCMOSb30BaHNS
no ymonyanuio B Windows. [JononHUTENbHO MOXHO 3afaTb pasHble yMonyaTenbHble
NPUHTEPbI AN NeYaTn U3 rMaBHOrO OKHa AOKYMEHTOB pasHbIX TUMOB: rpaddUYeCcKmX,
TEKCTOBbIX M cneumdukaumi. ATa HaCTPonKa NPOM3BOANTCS B Anarore, Bbi3bIBAEMOM
komaHgon Cepeuc — lNapamempsl... — Cucmema — lMeyamb — Ob6wjue HacMpoUKu.
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MepepaboTtaH gnanor lMeyamb dokymMeHma: [obaBneHbl NPeanpoCcMOTpP BbIBOAUMbBIX
NINCTOB, BO3MOXXHOCTb BblBOAA HECKOJSTbKMX NINCTOB AOKYMEHTA Ha OAHY CTpaHuLy nedvatw,
yrnpasneHve pasmelleHMeM NMCTOB Ha CTpaHuLUe nevaTu, ynpasneHue napametpamm u
dvnbTpamun BeiBOAA.

MosiBMNack BO3MOXHOCTb NeYaTn OTAENbHOro N1cTa YyepTexa unm oTnpaskun ero 13
rnasHoro okHa KOMIAC-3D B pexum npeasapuTenbHOro npocMmoTpa. [ns atoro cnyxart
kOMaHabl 3adamb napaMempsbl ne4yamu u Harneyamamse nucm v Omnpasums siucm 8
npedesapumeribHbIlU MPOCMOMP B KOHTEKCTHOM MEHIO NNCTa.

KomaHzabl HacTporiku pexxuma npeaBapuTenbHOro NpocMoTpa CTann AOCTYMHbI U NPy
paboTe B rmaBHoM okHe KOMITAC-3D (T.e. Tenepb MOXHO BbiOpaTb NPUHTEP, HACTPOUTL
aBTOMOAIOHKY W Mp. eLle A0 BXo4a B NpeABapuUTenbHbIi NpocMoTp). KomaHabl HaxogaTcs
B MeHl0 Palin — Hacmpoliku npedsapumesibHO20 NMPocMompa.

HobaBneHo HOBOE CBOWCTBO 1151 CNOeB rpadmnyecknx 4oKyMeHToB — lledyamb. 310
CBOWCTBO MMeeT 3Ha4veHund lNMeyamb paspeweHa n lNeyampb 3anpeweHa. Crnown, nevyaTb
KOTOpPOro 3anpeLleHa, BugeH npu paboTte ¢ AOKYMEHTOM, HO Ha rnevyaTb HE BbIBOAUTCS.

Ha naHenn ynpaBneHusi B pexume npeBapuTenbHOro NpocMoTpa NosiBUNINCH KHOMKK
Ocmaensamb 3a3op mexdy nucmamu v lpuesizka K y351aM cmpaHuy,
npeaHasHa4YyeHHble 4Ns ynpaBreHus ogHOMMEHHbIMM onuusMmn B guanore Hacmpolika
napamempoe ebieoda 6e3 ero BbI30Ba.

B npeaBaputenbHOM NpoCMOTPE NosIBUNAach BO3MOXHOCTb «KOMUPOBaHUSA» NINCTOB
AOKYMEHTOB (T.e. NOBTOPHOro Ao6aBneHns B NpeaBapuTeribHbIA MPOCMOTP YXe
MMEILLNXCHA B HEM NUCTOB JOKYMEHTOB). [Ing aToro cnegyet nepeMectuTb NINCT C
MOMOLLbIO MbILWN, yaepxusas Haxatoun knasuwy <Ctrl>.

B HacTpoeyHOM amanore co3gaH OTAENbHLIN pasgen anst paboTkl ¢ HACTPOMKaMm nevatu.
OH HaxoauTcsa Ha Bknaake Cucmema v nmeeT noapasaensl O6ujue HacMpPoUKU 1
dunbmpbl 8bi800a Ha ne4amsb (NOCNeaHW nepeHeceH U3 pasgena Mpaguyeckul
pedakmop).

Umnopm

1.

YcoBepLueHCTBOBaH UMMNOPT rpadpnyeckmnx gokymeHToB opmata DXF unu DWG B
KOMMAC-3D. B guanore HaCTpOMKM napaMeTpoB YTEHUSA NPOM3OLLIK crieaytoLine
N3MEHEHUS:

- Tlogasunacb Bknagka faHHblie, N03BoNALLWAN ykasaTtb, TpebyeTcs untatb AaHHbIE U3
NPOCTPaHCTBa NMCTa Unn M3 NpocTpaHcTBa mogenu. Ecnum BoibpaHo YteHme n3
NPOCTPaHCTBA NUCTa, TO MOXHO yKa3aTb, Kakme MMeHHO KOMMNoHOBKU (layout) cnepyet
umnopTtupoBsaTh. [pucyTcTBOBaBLIAs paHee Ha Bknagke Ceolicmea onums Yumamb
OdaHHble u3 npocmpaHcmea Modesiu yaaneHa.

- B 1abnmue HacTponkn yTeHns o6bEKTOB Ha BkNagke Ceolicmea nosiBunach KONoHKa
Mapamempsbl. B Hel MOXHO BblIbpaTb BapuaHT YTEHUS CTPENOK pa3mMepoB U JIMHUIA-
BblHOCOK: [Ipeobpa3oebieamb MNosib308amesibCKUe CMpesiku 8 MakpoasieMeHmMbI
unu Mpueodumsb nosib308amesibCKUe cCmMpesiku K CUCMEeMHbIM.

YcoBepLuieHcTBOBaH umMnopT mogenen copmara DXF nnn DWG B KOMIMAC-3D:

- ecnu B ucxogHom canne AutoCAD oTcyTcTBYIOT BCTaBku 6noOKOB, TO OH
nMnopTupyeTcs Kak cbopka (*.a3d), Bknovarowas Tena n NoBepxXHOCTH;

- ecnu B ucxogHom carvine AutoCAD ecTb BCTaBku BIIOKOB, TO OH UMMOPTUPYETCA Kak
cbopka (*.a3d) Bknovatowas Tena, NOBEPXHOCTU N KOMMOHEHTLI — AeTanu uim
noacbopku, NpeacTaBneHHble CaMOCTOATENbHbIMK hannamm, Npu 3TOM:

— KOMMOHeHT-geTanb (*.m3d) cooTBeTCTBYET BNOKY, HE coaepalluemy B cebe BCTaBOK
apyrnx 610KoB.;

— KOMMOHeHT-noacbopka (*.a3d) cooTBeTCTBYET GMOKY, coaepxallemy B cebe BCTaBku
Opyrmx 6110KoB;

— nUMeHa hannoB KOMMOHEHTOB COBMaAalT C MMeHamMu BrIOKOB B MICXO4HOM AOKYMEHTE
AutoCAD.
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3. losiBunacb BO3MOXHOCTb YTEHUSI KPMBLIX MpY UMNopTe Moaenen u3 gannoe dopmaTos
IGES, STEP, DXF n DWG.

lNMpuknadHbie 6ubnuomeku
1. [Nopa6oTaHa 6ubnunoteka Mamepuanbi u CopmameHmbil.
1.1. OBwue ycoBepLUEHCTBOBAHUS

Ho6aeneHa komaHaa lMouck aHanoza. lNonck aHanora BO3MOXEH Kak N0 0gHOMY
CBOWCTBY, TaK U N0 HECKONbKMM cBONCTBaM obbekTa. [Insa nomcka MOXHO yKasaTb TUMbl
06BbEKTOB, KOTOpblEe TPebyeTcsa HaNTK.

[obGaBneHa BO3MOXHOCTb OrpaHMYeHns TUNOpPa3MepoB AN napbl MaTepuan-
COpTaMeHT corfacHo TpeboBaHMsIM, yKa3aHHbIM B OKyMeHTe Ha TVY.

MepepaboTtaHbl MacTepa. [JobaBneH macTep AoOaBneHnst 3K3eMnnsipa cCopTaMeHTa.
MepepabotaH moaynb Mpouszeodumenu u nocmasuwjuku. OH NO3BONSAET NPUBA3aTh
00BbeKTbl CNpaBOYHUKA K KOHKPETHbIM npegnpuatnam. ®amn MaterialsPlant.exe yoaneH
n3 guctpmbyTtuea. IHbopmauus, cogepallasica B CTapom Modyrne, aBTOMaTUYeCKN He
nepeHoCcuTCs B HOBbIN.

JobaBneHa komaHga Co3zdamse konuro. OHa No3BonsAeT co3faTbh 0OBLEKT HAa OCHOBE
yXKe CyLLeCTBYIOLLEro B cnpaBoYHuKke. KomaHaa goctynHa anst 06beKToB crnegytowmx
TUMOB: Martepuarn, copTameHT, dopma n obpaboTka.

B ananore lMouck no6aeneHa komaHaa lMokazamb 06 beKMbI C y4emom
npumeHsieMocmu, NO3BOSAOLWAS OrPaHNYUTL pe3yrbTaTbl NOUCKa C Y4ETOM
NPUMEHSIEMOCTW.

1.2. basa gaHHbIX MaTepranoB 1 COPTaMEHTOB

O6bLwee konnyecTBo MaTepuanoB cocTtaenseT 6onee 8700 HanmeHoBaHM. B Tom
yucne:

— 1300 oTe4ecTBEHHbLIX MApPOK CTaneun u CniaBos.,;

- 2127 3apybexHblX MapoK cTanen 1 CrnsaBos;

- 145 mapok 4yryHa;

- 814 mapoK LBETHbIX METasoB 1 CNaBoB;

- 399 mapok macen n cMasok,;

— 208 mapoK NakoB U Kpacok;

- 480 mapok nnacTtmacc;

- 468 mMapoK Knees;

- 1200 HaumeHOBaHUI CBAPOYHbIX MaTepnarnos;

- 567 HaumeHOBaHUM NPOBOAOB N Kabenen;

- 152 HaumMeHoBaHMA CTPOUTENbHbBIX MaTepuaros;
- 131 Bug ranbBaHNYECKNX NOKPbLITUNA;

- 46 HanMeHOBaHUN KOMMO3NLMOHHbBIX MaTepuarnos.
basa cogepxunt 6onee 45500 ak3eMnnApPoOB COPTAMEHTOB.

B 6a3y gaHHbIX cnpaBoYHMKa A06GaBrneHbl CBONCTBA, He0OXoanMble ONs BbINONHEHUS
NMPOYHOCTHbIX pac4eToB:

— npegen BbIHOCNMBOCTU MPWU PaCTsKeHUN
— npegen BbIHOCIMBOCTU MPU KPyYeHUN
— npegen BbIHOCNMBOCTU MpW U3rnbe

HononHeHa nHdopmMaLmsa No TBEPAOCTN 3K3EMMSIPOB COPTAMEHTOB, MMEIOLLMXCH B
base.

1.3. Bsanmopencteue c cuctemont KOMIMAC-3D

[o6aBneHa BO3MOXHOCTb HazHavyeHus maTepmana B KOMIAC-®parmeHTe.
N3meHeH MexaHW3M Has3HavyeHns maTepuana KOMNoHeHTam COopKM.

[o6asneHa HacTporika, no3sonswLlas 6e3 sanpoca NPUMEHSATL LBET Matepuana ans
getanu.
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2.1.
2.2.

2.3.

24,

2.5.
2.6.

2.7.

HopaboTtaHa 6ubnunoteka CmaHOapmHbie u3oenus.

Peann3oBaHa BO3MOXHOCTb noucka usgernun no o603HavyeHuio.

Mpwn pa6ote B KOMIAC-3D komaHga Hatimu u 3amMeHumb TeNepb MOXET NPUMEHSTLCS U
K KOHCTPYKTMBHbBIM 3fieMeHTaMm.

[Mpn n3amMeHeH ONOPHOM reoMeTPUN KOHCTPYKTUBHbIE 3NIeMeHTbl NepecTpanBaloTCcs
aBTOMaTtumyecku (6e3 NOBTOPHOro peaakTMpoBaHusa cpeactsamn bubnunotekn).

[Ns KOHCTPYKTUBHbIX 3M1EMEHTOB, UCMOMNb3YIOLNX MPXU NO3ULMOHNPOBAHNN NONSPHbLINA Yros
(oTBEPCTUS) UK Yron NOBOPOTA (LUMNOHOYHbIE Nasbl U LWMLbI), NOSBMAACh BO3MOXHOCTb
NpvBA3aTb Yron K ONopHON reomMeTpun.

OkcnopTHble aTpnbyTbl NnepegatoTca B JokyMeHTbl KOMIMAC-Ipadhuk.

B kaTanor Kpenex noGaBneHsbl:

- BonTbl, BUHTEI FTOCT P NCO 7049-93, TOCT P NCO 7050-93, TOCT P NCO 7051-93,

DIN 186, DIN 188, DIN 261, DIN 604, DIN 605, DIN 797, DIN 316, DIN 404, DIN 464,
DIN 7969, DIN 920, DIN 921, DIN 922, DIN 923, DIN 927;

— Tawnkn DIN 1479, DIN 466, DIN 467, DIN 6303, DIN 6331, DIN 7965, DIN 917, DIN 928;
- LWanbbl DIN 6799.

B katanor Jemanu, y35bl U KOHCMPYKMUBHbIe 3/1IeMeHMmbI LOOaBNEHbI:

— CranbHble naHubl ISO 7005-1;

YyryHHble pnaHubl ISO 7005-2.

B katanor dnekmpu4eckue annapamsbi U apmamypa Jo0aBneHbl:

— OnekTpuyeckue coeanHutTenu umnuHgpudeckne 4PT, 4PTI, 4PTIM, 4PTIC, PBH1,
PBH2, CHLU1, CHU131, CHU132, CHL231, CHL281, PBEM4, PEM4H, PEM5, PEM5H,
CHU127, OHU-BC-1(2), OHU-BEM-1(2), CHU22, CHL30, CHL31, CHL32, PPC3,
PPC4, PPC5, PPC6, CHU13, CHLU14, CHU42, MP1, MP1H, PBH1, PBH2, PBH3.

N3MeHeHuUe KoMrisieKkma nocmaseku

1.

B komnnekT nocTtaBku BKMOYEHbI cneaytolime bubnmoTeku:

- APM FEM, cucmema npo4YHOcmHo20 aHasu3a 0ss1 KOMIAC-3D (TpebyeTcs
oTAeNnbLHO onavYnBaemMas NMLeH3us),

- bBubnuomeka asmopaccmaHoeku o603Ha4yeHuUl no3suyutli (He TpebyeTtca
oTAeNbHO onflayMBaemMas NIMLEH3NsA),

- Komnnekmosuwjuk 00KymeHmoe (He TpebyeTcs OTAENbLHO onslayMBaemas
nUueH3uns).

M3 koMmnnekTa nocTaBku UcknoyeHa oubnunoteka Tekcmoesblii koHeaepmop eCAD-
KOMIIAC.

Omnuyus eepcuu 12 SP1 om eepcuu 12

BHumaHue! dannbl, cosgaHHble unu coxpaHeHHole B KOMIMAC-3D V12 SP1, 6yget
HEBO3MOXHO OTKpbITb B KOMIMAC-3D V12.

TpexmepHoe modenuposaHue

B komaHae lMogepxHOoCmMb N0 niacmy moyYek nosiBuiacb BO3MOXHOCTb MOCTPOEHUS
MHOrorpaHHoOM NOBEPXHOCTU. ['paHN MHOrorpaHHON NOBEPXHOCTW NpeacTaBnsAlT cobown
TPeyronbHWKN C BEpLUMHaMK B ToYKax nnacta. [ina co3gaHns MHOrorpaHHom NoBepPXHOCTU
cnyxuT nepekntovatens MHo2oz2paHHas B rpynne Tun Ha NaHenu cBONCTB.
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lNMpuknadHbie 6ubnuomeku

1.

2.

B Cucmeme pacnosHaeaHusi 3D-modeneli (featureKompas.rtw) nossunacb
BO3MOXXHOCTb pacno3HaBaHUSA HEKOTOPbIX MUCTOBbLIX ONepauui.

HopaboTtaHa Bubnuomeka koHeepmopoe daHHbIx eCAD - KOMITAC (ecad.rtw):

- WM3meHeH npuHUMn co3gaHnsa peanucTUYHbIX Moderien neyvaTHblX nnaT: Tenepb Ang
cosfaHve moenu He TpebyeTcs npeaBapuTenbHOe Co3faHne YCnoBHOW rabapuTHom
mogenu. B cBs3n ¢ aTM MCKNIOYeHbl KOMaHAbl peJakTMpoBaHUa Modenuy nnarbl
3ameHumb KOMroHeHmMbI 1 [loeepHyMb KOMMOHEHMBbI.

- WcknioveHa pyHKUMA pacdeTa Maccol nnaTbl. PacyeT Macchbl BbINONHAETCS
craHgapTHbeimun cpeacteamu KOMIMAC-3D.

- [losBunacb BO3MOXHOCTb (hopMMpoBaHMsa 06beKTOB creumdunkaumm ctunsa «lMpocrtan

cneundmkaums no FOCT 2.106» ons KOMMNOHEHTOB COOPOYHOM MOAENN NEeYaTHON
nnaThbl.

Omnuyus eepcuu 12 om sepcuu 11 SP1

O6uwee

1.

4.
5,

dopmmpoBaHme n3obpaxeHusa B rpadnyecknx JOKyMeHTax Tenepb BO3MOXHO Kak C
nomotpbto GDI, Tak 1 ¢ nomowlbto OpenGL (paHee ucnonb3dosancsa Toneko GDI). ns
BblboOpa cnocoba hopMmMpoBaHUS N3obpaxkeHns cnyxut onumst Mcnonb3oeams OpenGL
B Avanore, Bbl3biBaeMoM komaHaon Cepeuc - lMapamempeil... - Cucmema -
I'paghuyeckuli peGakmop- YnpaeneHue uszobpaxeHuem. Vicnonb3oBaHne OpenGL
NO3BONSAET YCKOPUTb hOpMUMPOBaHNE N300paxxeHusl, Hanpumep, Npyu N3MeHeHUn
MacLwitaba nnm coure n3obpaxkeHus.

N3o0bpaxeHne moagenen tenepb opMmMpyeTcs ToNbKo ¢ nomoLlbio OpenGL, noatomy

onuma Ucnonbzoeamb mosnbko OpenGL vcknodeHa 13 gnanora ynpasneHus

n3obpaxeHnem mogenu (Cepeuc — lNapamempbl — Cucmema — Pedakmop

modenel — YnpaesieHue usobpaxeHuem).

[lopaboTaHa KOHTEKCTHaA NHCTPYMEHTarnbHasa NaHesnb.

- TlosBunacb BO3MOXHOCTb HACTPOMKN COCTaBa NaHenu nonb3oBaTtenem. [ins atoro
CNyXuT kHonka Hacmpolka uHmepgbelica B NpaBon YacTu NnaHenu.

- YMonuyaTtenbHbI COCTaB NaHenu Tenepb 3aBUCUT HE TOMNbKO OT TUNa TeKyLLero
OOKYMEHTa, HO U OT TMNna BblAeNEeHHOro o6bekTa.

- Tenepb NaHenb NOSBMASIETCA NPW BblaeNeHnn 00bLeKTOB B [lepeBe NOCTPOEHNs YepTexa
unu B [lepeBe mogenu, a Takke npu Wwen4dke Mbllbio B CBOOGOAHOM MeCTe AOKYMEHTa.

MosiBunace komanaa Macwmaéb 1,0, npeagHa3HavYeHHasa ans yCTaHOBKN KO3dhduumneHTa

macwTaba otobpaxeHus B akTMBHOM OkHe paBHbIM 1,0. KomaHga goctynHa B MeHo Bud -

Macwmab v B KOHTEKCTHOWM NaHenn ceoboaHOro Mecta AOoKyMeHTa.

MosiBnnacb BO3MOXHOCTL NPOBEPKM opdhorpadmm st TEKCTOB Ha HEMELLKOM A3bIKE.

B CnpaBoyHyto cuctemy gobasrneHbl aHUMUPOBaHHbIe pucyHku coopmarta GIF.

TpexmepHoe ModenupoeaHue

1.

MosiBunnch HoBble KOMaHAbl ANs CO34aHNSA U peAakTUPOBaAHUSA NMOBEPXHOCTEMN:

- JluHel4amasi no8epxXHOCMb — CITYXXWUT ANsi NOCTPOEHUS NOBEPXHOCTH,
00Opa3oBaHHON OBWKEHMEM MPSIMOW NIMHUK B NPOCTpaHcTBe. [BnKeHne npon3sBoanTcs
no AByM Hanpasnsowum. OAHOM U3 HanpaBnALWUX MOXET ObITb Touka. Bo3amMoXxHO
pefakTMpoBaHue yMmonyaTenbHoro pa3brveHnsa NoBEPXHOCTUN Ha rpaHu.

— [loeepxHOoCMb MO cemu KpubIX — CIYXUT N5l NOCTPOEHNS CNanHOBON
NMOBEPXHOCTU, MO ABYM B3aUMHO nepecekatrLlmmcsa cemenctsam Kpusbix. BoamoxeH
BbIGOp yCNoBuMs COMPsKEHNs1 CO34aBaeMON NOBEPXHOCTU C CYLLIECTBYHOLLUMM.
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- [loeepxHocmb no cemu moyek — cnyxut ansa noctpoeHnss NURBS-nosepxHOCTM Mo
TOYKaM, YCIOBHO 06pasyloLmm CeTb, T.€. PpacrnosfioXXeHHbIM B HECKOSTbKO PSAOB C
O MHAKOBbIM KONMYECTBOM TOYEK B KaXXAoM. BO3MOXHO NOCTpOEHMEe ceTu ToYeK Ha
OCHOBE CYLLECTBYHOLLEN MOBEPXHOCTU, TaKKe NoslydeHne u3 danna KoopamHaT Todek
Ons NOCTPOEHUS NOBEPXHOCTMU.

- [loeepxHocmb no nnacmy mo4vek — cnyxut anga noctpoeHna NURBS-noBepxHoCTH
MO NPOU3BOJSILHO PaCMONOXEHHBbIM B NPOCTPaHCTBE Toukam. Cuctema nHtepnpeTmpyet
NnacT TOYEK Kak CeTb TOYEK U yXKe MO 3TOM CeTU co3faeT NoBEepPXHOCTb. BO3MOXHO
nonyyeHue u3 danna KoopamHaT ToYeK ANns NOCTPOEHUS NOBEPXHOCTH.

- 3keuducmaHma nogepxHOCmMu — CIyXuT AN NOCTPOEHNsI NMOBEPXHOCTH,
ABNAOLLENCA IKBUANCTAHTHON K YKa3aHHOW MOBEPXHOCTU UK HAbopy COeQMHAIOLLIMXCA
NOBEPXHOCTEN.

- YceyeHue noeepxHOCMuU — CINYXWUT ANS OTCEYEHUS YacTU NOBEPXHOCTM UK
co34aHund B HEl Bbipesa No hopme 0OBbEKTOB, NEXaLLMX HA 3TOWM NOBEPXHOCTU UM
nepecekamwLmx ee. Takke BO3MOXHO yceveHne no KOHTYpY B 3CKU3e,
CnpoeunpoBaHHOMY Ha BblIGpaHHY MOBEPXHOCTb.

- [lpodneHue nogepxHOCMuU — CAYXWUT ANA NPOANEHNA NOBEPXHOCTN 3a YKa3aHHbIe
rpaHuLbl Ha 3aaHHOe pacCToAHME U 40 BblGpaHHOW BepLUMHbI. [JOCTynHO Tpu Tnna
NPOANEHNS: TON e NOBEPXHOCTbIO, KacaTerbHOW NOBEPXHOCTLIO UMW NUHENYaTon
NOBEPXHOCTbLIO 3aaHHOIO HanpaBneHns.

Mo ymon4yaHuio KHOMKM Ans Bbl30Ba NEpPeYNCEHHbIX KOMaHA, pa3MeLLanTcs Ha NnaHenm
lMoeepxHocmu.

MNosiBuNack komaHaa AkeuducmaHma Kpueol, No3BonsAtoLLas CO3AaTb KPUBYHO,
SKBUOMCTAHTHYIO K CYLLIECTBYHOLLEN KPMBOKN, pebpy Mnn KOHTYpY B acku3e. [JocTynHo ABa
cnocoba NoCTPOEHUsI: CMELLEHME MO HaMpPaBIEHUIO U CMELLEHME BAOMb NOBEPXHOCTMY.

KHonka ans BbidoBa KOMaHAbl HAXOAMUTCSA Ha NaHenu I'lpocmpchmeeHHble Kpusebie.

MosiBunack koMaHaa Mpudamb monw,uHy, NO3BONsAOLAs CO34aTb TeNo Ha OCHOBE
CYLLIECTBYHOLLIEN NOBEPXHOCTU MK rpaHn. Hoeoe Teno npeacraBnsieT cobor 3anonHeHHoe
maTepuarioM NPOCTPaHCTBO MeXAy UCXOOHOM U 3KBUOANCTAHTHOM NOBEPXHOCTAMU UMK,
€cnu TonwuHa npuagaeTcs B 06e CTOPOHbI, ABYMS1 9KBUANCTAHTHLIMU NMOBEPXHOCTAMMU.

KHonka ans Bbi3oBa kOMaHAbl HAXOAUTCA Ha NaHenu PedakmupoeaHue demanu

(c6opku).

MosiBUNUCh KOMaHAbl ANsi CO34aHMS rPyNn TOYeK — YyNopsiA0YEHHbIX MHOXECTB TOYeK:

- [Ipynna moyek no Kpueoul — CNy>XWT AN NOCTPOEHNSI TOYEK, NeXallmnx Ha KpUBOM.
HocTynHo Tpu cnoco6a NOCTPOEHUSA: paBHOMEPHO, C 3aA4aHHbIM LLArom 1 ¢ paBHbIM
Larom rno napameTpy KpuBoW. Mpy He06X0AMMOCTM MOXHO UCNOMNb30BaTh HE BCHO
KpUBYHO, @ NLLb ee YacTb.

- [pynna mo4ek no nogeepxHocmu — CRYXUT NS NOCTPOEHUS TOYEK, Nexawmnx Ha
NOBEPXHOCTU U ABMSIOLNXCHA BEPLUMHAM MHOFOrpaHHMKa, annpokCUMUPYIOLLLEro aTy
NoBepXHOCTb. [IOCTYNHO Tpu cnocoba NOCTPOEHUA: MO KONMYECTBY TOYEK B
HanpasneHnax U n V, no nIMHENHOMY 1 MO YrioBOMY OTKITOHEHUIO.

- [Tpynna mou4ek u3 ¢hatina — crnyxuT onsi NOCTPOEHUSI TOYEK MO KoopaMHaTam,
nosniy4yeHHbIM 13 channa dopmara txt, x/is unu ods. BoamoxeH BbiGop cnocoba
WHTEpnpeTaumm KoopanHaT: NPSMOYrofibHble, LUMMHAPUYECKNE UK cdhepudeckme.
pynna Toyek U3 hanna coxpaHsaeT CBA3b C (pansiom KoopanHar.

Mpn Heo6X0QNUMOCTM rPyNMbl TOYEK MOXHO PaspyLUNTb Ha OTAENbHbIE TOYKM.

Mo ymMonyaHuio KHOMKM A1 BbI30Ba NEPEYMCIIEHHBIX KOMaH pasMeLLatoTcs Ha NaHenu
lMpocmpaHcmeeHHbIe Kpueble.

MosiBUNNCHL KOMaHAbl ANs co3AaHMsA MacCUBOB reOMETPUYECKNX OO BEKTOB — KPUBbLIX UMK
TOYek:

- Maccue no cemke — CnyxuT ansi NOCTPOEHMS1 MaccrBa reoMeTpuyecknx o6bEKTOB,
pacnosoXeHHbIX B y3nax napannenorpaMMHON CeTKMU.

- Maccue no KoHUeHmMpuUYecKoli cemke — CNyXUT AN NOCTPOEHWss Maccuea
reoMeTPUYECKNX 06 LEKTOB, PACMONOXEHHBIX B Y3Max KOHLEHTPUYECKON CeTKM.
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Maccue edosib Kpueoli — CryXvT Ansi NOCTPOEHMS MacCBa reOMeTpUYECKNX
00BEKTOB, PACMNONOXEHHbLIX BAOSb KPUBOW.

3epkanbHbIl Maccue — CNyXUT AN NOCTPOEHUS KOMUIA reOMeTpUYeCKnx o6 bEKTOB,
PacnonoXeHHbIX CUMMETPUYHO MCXOAHLIM OTHOCUTENbBHO YKa3aHHOrO MyI0CKOro
obbekTa.

Mprembl paboTbl NpU CO3aaHMN MacCMBOB reOMeTPUYECKMX OO LEKTOB Takme e, Kak Npu
CO3[1aHNM MaCCUBOB 3NIEMEHTOB.

Mo yMonuyaHuio KHOMKM ANS BbI30Ba NEPEYNCIIEHHbIX KOMaH pa3MeLLalnTCcs Ha NaHenu
lMpocmpaHcmeeHHbIe Kpueblie.

MosiBUNMCb HOBbIE KOMaHAbI 4151 CO34aHUSA BCMOMOraTesibHbIX 00 HEKTOB:

llnockocmb Yepe3s MIOCKY KpUu8yr — CITY>XUT OS5 NOCTPOEHMsI BCNOMOraTelbHOW
NSIOCKOCTU, cCOBNagaroLen ¢ NIIOCKOCTbI0 YKa3aHHOM MIIOCKOM KPUBOW.

lnockocmb, kacamenbHas K 2paHU 8 Mmo4yKe — CNYXUT AN NoCTPoeHus
BCNoOMOraTenbHOWN NIIOCKOCTU, NPpoXoAsillen KacaTernbHO K BbiIOpaHHOM rpaHu B
yKasaHHoM To4yke. Ecnn ykaszaHHada To4ka He NPUHaaNEeXnT rpaHu, NAOCKOCTb NPOXoanT
yepes MNPOEKLMIO TOYKN Ha rpaHb.

Ocb 4Yepe3 eepWuHy Mo 06 bLeKmy — CIyXuT A5 NOCTPOEHNS BCTIOMOraTesbHOw
NpsIMON, NpoxoasLel Yepes BbIOpaHHYH BEPLUMHY B HAanpaBreHny yKkasaHHoro
obbekTa unu BekTopa. [1ns co3aaHusi BeKTopa CryxuT kHornka lTocmpoeHue eekmopa
Ha lMaHenu cneumanbHOro ynpasneHusi.

Mo YMOJ1HaHUIO KHOMKKU A54 Bbl30OBa NepeyYncrieHHbIX KoMaHg pa3MeLlaroTcd Ha nNaHesnm
BcrniomozamersnbHas ceomempusi.

HopaboTaHa komanga CnialH:

aobasneHbl cnocobbl NOCTPOEHMS, aHANOMMYHbIE 4OCTYNMHbLIM B KOMaHae JlomaHast (no
TOYKaM, NO OCSIM CUCTEMbI KOOPAMHAT, NapaniefnibHO NN NePneHanKynsapHO 00bLEKTY),
pobaBneHa BO3MOXHOCTb COMPSHKEHMS CNfanHa B Ha4arbHOM U KOHEYHOW BepLUMHAXx C
CYLLLECTBYIOLLMMN MOBEPXHOCTAMU U KPUBBIMU; O1151 HACTPOMKM COMPSKEHUIA CITYXXUT
BKknagka ConpsixeHusi NaHenn CBONCTB.

Bo3MOXHOCTb CO31aHNs BEKTOpa, onpeaensoLero HanpasneHne NocTpoeHus, u,
COOTBETCTBEHHO, KHOMKa lTocmpoeHue eekmopa Ha MaHenu cneunanbHOro ynpasneHus,
fo6GaeneHa B creaylollme paHee CylLLleCTBOBaBLUME KOMaHAbI:

IMnockocmb Yyepe3 eepwuHy neprneHOUKysIPHO pebpy,

JICK,

Touka (cnocobbl noctpoeHust MNMepeHoc, lNpoekyust),

JlomaHas, CnnaliH (cnocob noctpoexus lNMapannenbHo o6Lekmy),
Ayaa (cnocob noctpoeHusa Mo deym moykam ¢ HarnpaesieHUeMm),
lMpucoeduHumenbHass Moyka,

OmknoHeHue noeepxHocmeu,

Maccue anemeHnmoes o cemke,

Maccue koMrnoHeHmMos8 no cemke.

PaCLIJI/IpeHbI BO3MOXXHOCTU pa60TbI CO CBOMCTBaMW AeTanewn, C60p0K, KOMIMOHEHTOB U TEJ.

[oGaBneHbl CUCTEMHbIE CBOWCTBA: aBTOP, KOMMEHTaPWUIN, opraHn3auus, KOnM4ecTso, n
ap.

MosiBUNack BO3MOXHOCTb CO34aHUs NONb30BaTENbCKUX CBOUCTB. [lonb3oBaTenbckue
CBOWCTBA XpaHATCH B GnbnuoTtekax CBOMCTB - hannax ¢ pacumpeHunem Ipt.
YnpasneHue cBOMCTBaMM - CO34aHNe HOBbIX BUBIMOTEK U CBOMCTB B HUX, NEPEHOC
CBOWNCTB 13 BMBNMOTEK B TEKYLLYIO MOAENDb - NPOM3BOANTCS B Ananore YmnpaeseHue
ceolicmeamu. [1nsa ero BbI3oBa CryuTt komaHaa Cepsuc - Bubnuomeku cmusneu -
Ceolicmea o6bekmoe. KHomnka 3Ton KoMaHabl JOCTYNHa Takke Npy BBOAE 3HAYEHMWN
CBOWCTB 1 Ha HOBOW MHCTPYMEHTAaNbHON naHenn Omyemsoil.

BoamoxkHa HacTpowka crnmncka CBONCTB - BbIOOP CBOMCTB, 3HAYEHUSA KOTOPbIX MOXHO
OyneT 3agaTb npu paboTte ¢ Moaenbto. HacTporika cnucka CBOMCTB 4118 TEKYLLEN
MOZEnNn Npon3BoANTCH B Ananore, Bbl3biBaeMoM komaHgon CepBuc — MNapameTpbl —
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10.

11.

12.

13.

14.

15.

16.
17.

Tekywan petanb/coopka — HacTpoika cnucka CBOMCTB, 41151 HOBbIX AeTanen - B
ananore, Bbl3abiBaeMoM komaHgon CepBuc — lMapametpbl — HoBble JOKYMEHTbI —
Detanb/C6opka — HacTponka cnucka cBOMCTB. Bbi30B gManora HacTpoWKM cnmucka
CBOWCTB ANA TeKyLLen Mogenn BO3MOXEH Takke Npu BBOAE 3HAYEHUN CBOMCTB.

MosiBUNack BO3MOXHOCTL MOSy4eHUsA OT4YeTa No CBOMCTBaM MoAeny — Ttabnuubl,
cogeprkallen 3HadeHns1 CBOMCTB 0ObEKTOB, COCTaBMSALWMX MoAenb (4nst coopku -
KOMMOHEHTOB U Ten, Anga agetanu - ten). O6bekTbl, CBOWCTBA KOTOPLIX TpebyeTca
BKIIOYNTb B OTHET, MOXHO BblGpaTb BPYYHYO UM aBTOMATUYECKK, yKa3aB YPOBEHb
CTPYKTYpbl cOopkuM (ByAyT y4TeHbl BCe 06bEKTbI, HAXOASLWMNECS BbILLE 3TOr0 YPOBHS).
Kpome Toro, aAns Belbopa 06bEKTOB MOXHO MCMOSb30BaTh PUNLTP.

dopma oTyeTa — Habop oTobpaxaeMblX CBOMNCTB, MOPSAOK COPTUPOBKM, HYMepauus,

odopMneHne TEKCTa, LUMPUHA CTONOLOB U Ap. NapaMeTpbl — onpeaensieTcs CTunem

otyeTa. CTUM OTYETOB XpaHATCS B BMONmnoTekax ctunen - pannax ¢ paclumpenmnem Ir.

Mpn co3gaHmMm oT4eTa MOXXHO MUCMNOSb30BaTb MOTOBLIN CTUSb UM CO34aTb HOBbIN.

CosgaHHbIN OTYET OTOOpaXKaeTca B cneumnanbHOM OKHE — OKHE MOArOTOBKM AaHHbIX. OTO

OKHO UMeeT COBCTBEHHOE MEHIO M KOMMAKTHY MHCTPYMEHTarbHY0 NaHenb. B okHe

NoAroTOBKM AaHHbIX MOXHO NpOCMaTpMBaTh U peaakTMpoBaTb OTYET, yNpaBnATh

oTOoOpaxkeHnem CTpok Tabnumubl. Bo3aMOXHO Takke U3MEHEHME CTUNA OTYETA.

M3 okHa NoaroToBkM AaHHBIX OTYET MOXHO BbIBECTM Ha nevaTb NMnMbo coXpaHuTb B

cywectaytowem KOMIMAC-gokyMmeHTe nnm B LOKYMEHTE OAHOro U3 creayoLwmx TUMnoB:

- KOMIMAC-uepTex (dann *.cdw),

-  KOMMAC-gpparmeHT (cpann *.frw),

- KOMIMAC-TeKCTOBbIN OOKYMEHT (*.kdw),

- KOMMNAC-ta6bnuua (cdann *.tbl),

- TekctoBbIi hann (cann *.itxt),

- OnekTtpoHHas Tabnuua ODF (dann *.ods),

- OnekTpoHHas Tabnuua Microsoft Excel (dpann *.xIs).

KHonku BbizoBa komaHa Co3zdamb omyem n Cmunu omyema v YnpaeneHue

ceolicmeaMu HaxoOATCA Ha HOBOM MHCTPYMEHTanbHOM naHen Omyemei.

MosiBUNack BO3MOXHOCTb cAenatb KOMMOHEHT COOPKM LOCTYMHbIM TONbKO ANs YTeHus. Ha

penakTMpoBaHME Takoro KOMMOHEHTAa HaknagblBaTCs orpaHnveHus. KomaHgpl Beibopa

YPOBHSI JOCTyNa HaXOASATCHA B KOHTEKCTHOM MEHI0 KOMMOHeHTa B [lepeBe mogenmw.

MHdopmauns o0 Hanmumm y KOMNOHEHTa NpuaHaka «TOSbKO YTEHME» COXPaHSAEeTCs B

NoNb30BaTENbCKOM TUMNE 3arpy3kn Npu ero cCo3gaHumn.

MosiBUNack BO3MOXHOCTb YCTAaHOBKM Naposien Ha CUCTEMHbIE U NONb30BaTENbCKME TUMbI

3arpy3ku cbopku.

HopaboTtaHa komaHga CkpyaneHue:

— [pobGasneHbl cnocobbl NOCTPOEHUS: Ayron annunca, ¢ koadduumneHtom (0<K<1), ¢
NOCTOAHHON XOpPA0M;

- pobaBneHa BO3MOXHOCTb Bblbopa cnocoba crnaxmeanus n cnocoba o6xoaa yrnos,
No3BOoMAoLLAas BKIHOYATb M OTKIOYaTb CO34aHMe AOMOSHUTENbHBLIX FPaHeln Ha CTbIKax
NOBEPXHOCTEN CKPYrNeHus.

HopaboTaHa komaHaa Kpueasi nepeceyeHusi nogepxHocmedu:.

— Tenepb He TONbKO BTOPOW, HO 1 NepPBbI OOBbEKT NepeceyeHnss MOXET NpeacTaBisaATb
cobon Habop noBepxHocTEN,

- KpuBas nepeceyeHnsi NOBEPXHOCTEN Tenepb He 00a3aTeNbHO AOMKHA ObITb
HenpepbIBHA; B Cnyvae nosyYyeHnsi KpMBON nepeceyeHnst U3 HECKOMbKNX Y4aCcTKOB
BO3MOXEH BbIOOP cO34aBaeMbIX y4aCTKOB.

B komaHae HopmanbHast ninockocmsb NosiBUNacb BO3MOXHOCTL aBTOMATUYECKOro

NMOCTPOEHUS, NMPU KOTOPOM He TpebyeTcsi yKkazaHue MIoCcKOCTK, NnapansierlbHo KOTOPOW

AOIMKHa NPOWTU co3aaBaemast NNOCKOCTb.

MosiBunack BO3MOXHOCTb MOCTPOEHNS NMUCTOBbLIX TEN B cOOpKax.

MosiBuNnachk BO3MOXHOCTb CO3[1aHUSl B OAHON MOAENM NIUCTOBbLIX TEN Pa3HOWN TOMLMHbI.
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19.

20.

21.

22.

23.

24.

25.

NopaboTaHbl koMaHabl 3epkanbHO ompa3ums mesno u MacwmabupoeaHue: Tenepb
OHM paboTaloT He TOSbKO C Tenamu, Ho U NoBepxHocTsMU. KomaHaa 3epkasibHO
ompa3umb meJio NepenMeHoBaHa B 3epKasibHO ompa3umb MeJio usiu MoeepxHOCMb.
Mpw BbINOMHEHUM MacLUTabNpPOBaHNSA Tenepb MOXHO YNpaBnsTh KO3(PPULNEHTOM
mMacLuTabrpoBaHMsl C MOMOLLbIO XapakTEPHON TOYKM.

B komaHoe OmkrnoHeHue nogepxHocmell NosBUIIacb BO3MOXHOCTb U3MepPEeHUs B ABYX
HanpasrneHusaX.

KomaHga Cwueka noeepxHocmeli Tenepb NO3BOMSET CO34aTh TENO AaXKe B TOM cry4vae,
€CNn CMUCOK CLUMBaAEMbIX NOBEPXHOCTEN COAEPXKUT BCErO OAHY NOBEPXHOCTb.

HobaeneHa nuktorpamma, o6o3HavatoLasa Teno ¢ HapyLeHHON LLenoCTHOCTLI0. OHa
3aMeHsIeT 00ObIYHYO NUKTOrpamMMy Tena B cryyae, ecriv ero LenoCcTHOCTb HapyLUeHa.

B ananore HacTpoliku napamMeTpoB peaakTUpoBaHUS MOAENU (Bbl3bIBAEMOM KOMaHAO0M
Cepesuc — lNapamempel... — Cucmema — PeGakmop modeneli — PeGakmupoesaHue)
f06aBneHbl BO3MOXHOCTM Bblibopa pasHblX LBETOB Aflst pasHbIX rpynn o6beKToB.,
yyacTByHLLMX B onepaumn. Hanpmumep, npu NoCTpoeHun maccuea no napannenorpammHoi
CeTKe BCE UCXOAHble 06bEKTLI OyayT NOACBEYEHbI OOHUM LIBETOM, OOBbEKT, YKa3aHHbIN B
KayecTBe NepBON OCKM — APYrMM LBETOM, a OObEKT, yKasdaHHbIV B Ka4yecTBe BTOPOW OCU —
TPEeTbM LBETOM.

MosiBunack BO3MOXHOCTb ObICTPOro NMpocMOoTpa pe3ynbTaTtoB naMepeHusi 6e3 BbizoBa
MHdopmaumnoHHoro okHa. [ina aToro nocre Bbi3oBa KOMaH4bl 4OCTAaTOMHO NOABECTU
KypCcop K 06beKkTy namepeHust (Hanpumep, K pebpy, AnvHy kotoporo TpebyeTcs
onpeaenutb). PesynbTaTbl 3MepeHnst 0TobpassaTcs psagom C KypcopoM.
AHanorm4yHbIM 06pa3om MOXXHO MOMY4YMTb CNpaBoYHble cBeaeHus 06 obbekTe nocne
BbI30Ba komaHabl MHhopmayuss 06 o6bekme.

MosiBunackb BO3MOXHOCTb BO3BpaTa K npeablaylemMy unu cnegyowemy Macutabdy
OoTOOpaXeHnss moaenmw.

B komaHae lMiockocmb Yyepe3 eepwuHy neprneHOUKYIsIPHO pebpy nosisunach
BO3MOXHOCTb CO3[aHMs1 TOYKU C NOMOLLIbIO KHOMNKM MTocmpoeHue moyku Ha NMaHenu
cneumanbHOro ynpasBneHus.

pagpuyeckue oKymeHMbI

1.

B rpaduyeckmx gokymeHTax Tenepb UCNONb3yeTcsl TOT e pyHKLMoHan paboTsl ¢
nepeMeHHbIMK, 4TO 1 B Mogensix. OkHO paboTbl C NnepeMeHHbIMU U NpUeMbl paboTbl B HEM
cTanu Takue xe, Kak B Mogernu.

MosiBuNack BO3MOXHOCTb BCTABKWN CChISTOK B pa3mMepHble Hagmnmcu.

Mpun coxpaHennn B KOMIMAC-3D Bepcumn 5.11 RO3 rpadmyeckmx 4OKYMEHTOB,
copgepxalwux o6beKTbl, He NogaepXKuBaeMble JaHHOW BEPCUEN, BO3MOXHA 3aMeHa 3TUX
00beKkToB ApyrumMun, NnogaepxmpaemMbiMu, 06 bekTaMu Tak, YTOObl BHELLHUIA BN, JOKYMEHTA
He N3MEHUICA NN U3MEHUNCA MMHMManbHO. bnarogaps aTtomy Tenepb BO3MOXHO
coxpaHeHue ntoboro rpadumyeckoro gokymeHnta B gopmat KOMIMAC-3D Bepcum 5.11 R0O3.

MosiBUNack BO3MOXHOCTb (DOPMUPOBAHNS B acCOLIMATUBHBIX BUAAX NPOEKLMIA
NMPOCTPaHCTBEHHbIX KPUBbLIX U TOYEK, UMEIOLLMXCA B MOAEN.

M3meHeHa MaHenb CBOMCTB B peXMMe pefakTUpOoBaHMNs accoumaTMBHOroO Buaa:

- 00beauHeHbl BkNnagkn O6Lekmbl n AneMeHMbI 0ghoOpPMITEeHUS,

- BKknaaka O6o3HayYyeHue suda nepenmMmeHoBaHa B Hadnucbk euda.

JIHUKM 1 ToYKK, n3o6pakatoLLMe B accounmaTMBHOM BUAe NPOeKLuo Moaenu, Tenepb
COXpaHsIloT Ha3Ha4YeHHbIe Nosb3oBaTeNeM CTUNN (paHee B pe3yrnbTaTe NepecTpoeHuns
yepTexka MM BO3BpaLLancst yMonyaTernbHbI CTUIb).

YcoBepLUeHCTBOBaHbI BO3MOXHOCTW paboTbl CO CTUNSAMU NUHWUIA rpaddn4ecknx 0O BbEKTOB.

- Tenepb ANst HOBbIX JOKYMEHTOB MOXHO 3apaHee co3faTbh CMUCOK CTUIEN JIMHUM,
BKIIOUMB B HETO CTUIK U3 BMBNnoTek n Habopos, a Takke Nonb3oBaTeNbCKNE CTUIN.
Bnarogaps atomy B npouecce paboTbl C JOKYMEHTOM He HY>XHO ByaeT obpalaTbes K
onbnunotekam n Habopam nnmn cosgasaTb HegocTarwwme cTunu. MNMpn HeobxoaMMOoCTH
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11.

12.

CTUNN MOXHO Ao6aBuTb 1 B npouecce paboTel — OHM ByayT BKIIHOYEHbI B CINCOK
CTUNEn NUHUN.

- YnpasneHue cnnckom ctunemn ocyllectesndetca B MeHeaxepe ctunen. [ina goctyna K
HEeMy CMy>XUT KHOMKa M3MeHuUmb Crnucok... B guanore Bblbopa ctunen nuHui (6oisLumi
Ananor HacTpoviku punbTpa NMHUIN) U KHonka MeHedxep cmuuied... B guanore
BblGOpa cTUNa NuHWMKM ansa Tekywero obbekta. [Ananor Beidopa CTUNS NepekoMnoHOBaH,
M3 HEro yaaneHbl 3rIEMEHTbI YpaBrieHnsi, COOTBETCTBYIOLLNE PYHKLUNSAM, KOTOpble
nepegaHsl MeHemxepy cTunen NMHUN.

- [lepeyeHb cTunen, 4OCTyNHbIX B cnucke Cmusb Ha [NaHenu CBOWCTB, Kak U npexae,
HacTpauBaeTCs C MOMOLLbIO urbTpa JIMHUNA.

- Tenepb B cnncke Cmusib MOTyT NPUCYTCTBOBATL NOMb30BaTENbLCKNE N BUBNMOTEYHbIE
CTUNW NIMHUKA, eCN OHKM JO0BaBMEHbI B CMIUCOK CTUMEN JOKYMEHTA U BKIHOYEHbI B
mnbTpe NUHUIA.

- [lapameTpbl BUBNNOTEYHBIX CTUNEN TENEPb XPAHATCA B AOKYMEHTE, NO3TOMY AaXe npu
OTCYTCTBUM BUBNMOTEKN 0O6BEKTBI C AaHHBIM CTUeM ByayT oTobpaxaTbCsa NpaBUNbHO.
B 10 ke Bpems cBA3b CTUNSA € BUBNMOTEKON COXPaHSETCH, N UBMEHEHNE CTUMS B
6mbnmoTeke nepenaeTcsl B JOKYMEHT.

- W3meHeH cnocob nsBeLleHns nonb3oBatensa 06 oTcyTCcTByOWNX BrbnmoTekax cTunen:
npu OTKPbITUM AOKYMEHTa BblAaeTcsi OQHOKpaTHoe coobuleHne o6 atom. B
AarnbHenweM CTUIW, NoTepsBLUME NCTOYHUK, MOXHO yBuaeTb B MeHeaxepe ctunen u
NCcnpaBuTb CUTYyaLMIO.
lpumeyaHue: Npy OTKPLITUN AOKYMEHTOB NpeablAyLLuX BEPCU C NOTEPSAHHLIMU
cTunaMu paboTtaeTt NPeXHUN MexaHU3M ONOBELLEHMS, T.€. BbIAAKTCA O KaXJoM CTune.

Ecnu B 4OKYMEHTE MMeeTCa HECKOMbKO CoBnagatroLmx rpadonuyeckmx o6 beKToB, TO Ansg
NPVBA3KN TENepb UCNOMb3yeTCcs BUAUMBIN («BEPXHUNY) OOBEKT; OH XXe BblAeNnsaeTcst npu
Lenyke no o6beKTam MblLbLO.

Mpw wenyke MbiWwbio NO rpadmMyeckoMy 0OBbEKTY UNu 06BHEKTY 0dhopMIIEHNS,
nepekpbiBAaeMOMY 3a5IMBKON UNN BCTaBIIEHHbIM PUCYHKOM, Tenepb BblaensieTcs 06bekT.

B komaHgax Yceyb Kpueyro, YOnuHume 0o 6nuxatiwe2o o6Lekma v BbipoeHsimb no
2paHuye nosiBunacb BO3MOXHOCTb YKa3aHWUsi rpynnbl 06BEKTOB C MOMOLLbIO CEKYLLLEro
oTpeska.

MosiBunack BO3MOXHOCTb BLICTPOro NPOCMOTpa pe3ynbTaToB n3MepeHus 6e3 Bbi3oBa
NHdopmaumoHHoro okHa. [Ins npocMmoTpa pe3ynbTaToB U3MepeHns nocne Bbi3oBa
KOMaHAbl JOCTAaTOYHO NOABECTM Kypcop K OObEKTY n3MepeHus (Hanpumep, K KpUBown,
ANVHY KOTopown TpebyeTcs onpeaenntb). PesynbTaTbl UsMepeHns oTobpassaTcs psagom ¢
KypCOpOM.

Ha nHctpymeHTanbHom naHenn O6o3HavyeHust 0ns cmpoumesibcmea (ObiBLuas
O603Ha4veHust dns NCIT) nosiBunacb kHonka JIuHus1 pa3pe3a, N03BONsAILLLAa Co34aThb
NHWUIO pa3pesa, 0603HaYeHHY He bykBamu, a umdpamm (cornacHo ctaHgaptam Crac).
Mocne 3aBepLueHnss komaHabl JIuHUSI pa3pe3a aBToMaTUYECKU 3anycKaeTcs KomaHaa
cosfaHuga HoBoro Buaa. Hagnucee Buga dopmupyetcsa no ctaHgaptam CracC, Hanpumep,
«Pa3spes 1-1» 1 cogepXuT CCbISIKy Ha paHee CO34aHHYH NMHUI0 paspesa.

KomaHga cos3gaHva HOBOroO BMAa 3anyckaeTcs Takke nocrne 3aBepLueHnst KoMaHz
O6o03HayeHue y3na n O603HayeHue y3/a 8 cedeHuu. B Hagnuce Bnaa B 3TOM criyyae
BKINOYaeTcst 06bEKT «HOMEP y3nay, COAepXaLLMi CCbINIKYy Ha paHee co3gaHHoe
0603HayeHue y3na.

Pasnen O6o3HaveHusi Ans MCI1 B HacTpOe4YHOM Auanore JOMNoSIHEH noapasaenom
JluHus paspe3a v nepenmeHoBaH B O603HavYeHus1 Ons1 cmpoumesnbcmea. Kpome Toro,
co3sfaH pasgen O6o3Ha4YeHus1 Os1s1 MAWUHOCMPOEHUs1, 00 beaUHAOLWMI cneayoLwime
paHee CyLLeCTBOBaBLUME pa3densbl:

- 0603Ha4YeHUe nosuyuu,

- Llepoxosamocms,

- OmknoHeHusi popmbi u 6a3a,
- JluHus pa3pe3a/ceyeHus,
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- Cmpersnka e32nsi0a,
- Aemocopmupoeka,
- O603HayeHUe U3MEeHEeHUs.

13. lMpwn peaakTMpoBaHUN 0OBHLEKTOB C MOMOLLIbIO MbILLM TENEpPb AOCTYMHbI cnegyowme
XapaKTepHble TOYKM:

- cepeduHa oTpe3ka, CerMeHTa filoMaHoNn, cermeHTa 6a3o0BoOV NMMHUM MYNbTUITUHUN,
- UeHmp npsAMOYrofibHuKa.

[aHHble XxapaKkTepHble TOYKM MO3BONAT nepemellatb 06beKTbl 6e3 U3MEeHEeHUs KX
pasmepa U yrna HakroHa.

14. KomaHga Bud c pa3pbieoM nepenmeHoBaHa B Pa3pbie euda.
15. WHcTpymeHTanbHas naHenb AccoyuamueHble 8udbl NepemmeHoBaHa B Buobl.

Cneyudukayus

MosiBunack BO3MOXHOCTb HACTPOWKN eOUHUL, UBMEPEHMST MAcChl U TOYHOCTU OTOOpaXKeHs
ee 3HaveHunsa B cneundunkaumm, Hanpumep, B KonoHke Macca nnasoBon cneumdukaumum
UNn B JONOSTHUTENbHON KONOHKe Macca. [laHHasa HacTponka Ans Tekywen cneumdukaumm

NPOM3BOANTCS C NOMOLLbIO KoMaHabl Cepeuc — lMapamempesbl... — Hoeble O0OKymMeHmMbI
— Cneyudgukayuss — OmobpaxkeHue 8eslu4UH, a AN HOBbIX — C MOMOLLbIO KOMaHAb!
Cepesuc — lMapamempsl... — Tekywias cneyugukayus — OmobpakeHue eesluYUuH.

EOvHuUbl M3MepeHus Maccbl U TOYHOCTb ee 0TobpaxeHus Ans 06bLeKkToB cneundukaummn B
Moensix U rpacdrmyeckmx JOKyMeHTax 3afatoTcsl B Auarnore pegakTupoBaHus TEKYLLEro
onucaHus crneunduKkaLmnn.

HacTtpoiika eguHuL, 3smepeHns Mmacchbl Ansi acCoLMaTMBHOINO YepTexa, caenaHHas B
Amvarore CUHXPOHU3auMM AaHHbIX OCHOBHOW HAAMUCKU U MOZenu, Tenepb
pacnpocTpaHsieTCcsl U Ha HeaccouMaTuBHbIe YepTexn. EanHuua maccel, BblopaHHasi B 3TOM
Aavanore, y4uTbiBaeTcs Npuy nepeaayde 3HavyeHust Maccbl Mexay o6bekToM creumndukaumm
M NOAKIIOYEHHBIM K HEMY YepTexxoM. Ecnn B cneuundunkaumm n YyepTexe Ncnosb3yTcs
pasnuyHble eaVHULBI U3MEPEHUSt MacChl, TO ee 3HaYeHue NepecynTLIBaeTCS.

lNpedeapumenbHbIli npocMomp nepeod rne4yamsio

1. TNosiBMNacb BO3MOXHOCTb aBTOMNOArOHKM MacluTaba NMCTOB — aBTOMAaTUYECKOro
BMNMCbIBAHMS NMUCTOB JOKYMEHTOB B CTPaHWLbl YCTPOWCTBA NevaTu U pa3MeLLEeHUst INCTOB
B y3Mnax CTpaHuL.

NS BKNOYEHWS aBTOMOATOHKM MacluTaba cnyxuT onuus Aemonod20HkKa npu nepexode
6 npedeapumesibHbIl MPOCMOMP B AVaniore HaCTPOMKN neyaTw.

ABTOMNOArOHKa NPOM3BOAUTCS MPU BXOAE B MPOCMOTP M Npu Ao6GaBneHun nucToB
[OKYMEHTOB B MPOCMOTP, €CINN As1si BCeX JICTOB BbIMNOMHSAETCS OAHO U3 YCIOBUIA:

raGapuTbl IMCTOB OANHAKOBbI,
COOTBETCTBYHOLLME pa3Mepbl NNCTOB (BbICOTA, LLUMPUHE) KpaTHbI APYr APYTY.

2. [opaboTaHa KomaHAa NOAroHkM MacwTtaba: Tenepb OHa NO3BOSNAET NOArOHATL MacluTad
Cpasy HeCKONbKUX NUCTOB.

3. [dobGaBneHbl KOMaHAabI:

- COMKHYmMb U 8bIPOBHSIMb 8bI0EJ/IeHHbIe JIUCMbI — CIYXUT ANs pasmeLleHns
NWCTOB PSAOM APYr C APYrOM U BbIpaBHMBAHUSA KPAWHUX JIMCTOB MO NIEBON U HIDKHEWN
rpaHuuam nx rabapuTHOro NPsIMOYrosbHMKA,

- Paszmecmumb ebiOesieHHbIe Uucmbi 8 y3nax cmpaHuy — CIyXuTt Oona pasmMmeleHunsa
NeBbIX HWXHUX YIrnoB JIMCTOB B OnvXKanLIMX K HAM y3nax CTpaHuu,

- Halimu nepekpbiearouiuecsi 1uCMbI — CIYXWUT ONSA NONCKa U BblAENEHUs NTUCTOB,
nepekpbIBaoLLMX APYr ApYra,
- Bbi0enumsb ece — CnyXuT Ans BblAENeHUs BCeX NIUCTOB,
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- BbiGennumb nucmsbl paMKoU — CAY>XUT AN BblAENEHNS NMUCTOB OXBaTbiBaOLLEN UK
CEKyLLEeNn pamKoOWn.

lNMpuknadHbie 6ubnuomeku

1.

3.2.

HopaboTaHa 6ubnunoteka MeHedxxep wabnoHoe (TemplateManager.rtw):

- ans wabnoHos Ha ocHoBe KOMIMAC-YepTexen gobaBneHo NpMMeHeHne 3Ha4YeHUn
NepeMeHHbIX He TONMbKO B CaMOM 4YepTexe, HO U B MOAENN, accoumaTUBHbIE BUAbI
KOTOpOW coaepKaTcs B 3TOM YepTexe,

- pobaBneHa BO3MOXHOCTb antaBUTHON COPTUPOBKM CTONOLIOB Tabnuubl NepeMEHHbIX.
HopabotaHa Cucmema pacno3HasaHusi 3D-modeneli (featureKompas.rtw):

— noBblLUEHa pe3ynbTaTMBHOCTbL pacno3HaBaHUst Moaenemn, yCTpaHeHbl 3aMeYeHHbIe
oLINOKH,

— nodaBunacb BO3IMOXHOCTb pacno3HaBaHNA MHOIoTesIbHbIX netanenm,

— W3MEHEeH U ycoBepLlweHCTBOBaH I/lHTepaKTI/IBHbIIZ pexumMm paGOTbI, noasunnachb
BO3MOXXHOCTb NOLLaroBoro KOHTpPOJi4 rnpouecca pacrno3HaBaHuA.

HopaboTaHa 6ubnunoteka Mamepuansi u CopmameHmebl.

. ObLwme ycoBepLUEHCTBOBaAHMS

- B cnucok nHctpymeHToB fobasneHsl crpaBoYHUKK:

- lMokpbimus. CnpaBOYHUK NO3BOMSIET NpOCMaTpUBaTh U peaakTMpoBaTb
NMHOPMaLMIO NO ranbBaHUYECKUM MOKPLITUAM U UX NPUMEHSIEMOCTM ANSA YKa3aHHOro
mMaTepuana.

- Komno3uuyuoHHbIe Mamepuarsbi. CnpaBoYHMK NO3BONSAET NpocMaTpuBaTh U
penakTmpoBaTb MHGOPMAaLMIO O COCTaBe M peLenType KOMMO3MLUMOHHbIX
MaTepuarnos.

- [obGasneHa BO3MOXHOCTb YKasaHus nopsgka CoOpTUPOBKM CBOMCTB OOBEKTOB Ha
Bknagke Ceolicmea.

- [obaBneHa BO3MOXHOCTb 3KCMoOpTa U nmnopTta Habopa U36paHHoe.

- [JobGaeneHa BO3MOXHOCTb NPOCMOTPA OOMNOSTHUTENbHON MHOopMaumm 06 obbekTax
Bknagok MNMaHenwu Boibopa. [Ansa aToro cnyxut Bknaaka JononHumernbHas
UHg¢hopmauyusi.

- PeanusoBaHo hopmupoBaHmne TMNopasmMmepoB COPTaMEHTOB B COOTBETCTBUN C
WwabnoHom, 4To obecnevmBaeT CUHXPOHM3ALMIO 0603HaYEHNIA TUNOPa3MepPOoB U
onpeaensemMbix pa3MepoB copTaMmeHTa. HacTpoirka wabnoHa NpomM3BOANTCS B Auanore
Pedakmop munopa3mepos.

- [JobGaeneHa BO3MOXHOCTb HACTPOMKM OTOOpaXKEHNSA 3K3EMMIIIPOB COPTAMEHTOB B
3aBUCMMOCTU OT UX cTaTyca.

- [loGaBneHa BO3MOXHOCTb XpaHEHNS ONMMCAHNA 3HAYEHUI CBOMCTB NEPEYNCTTMMOrO
TMna.

— [o6aBneHa BO3MOXHOCTb OTOOpaXKeHNss ONMcaHnn 3Ha4YeHN CBOMCTB NeEPevYmMCriumoro
1 MHOXEeCTBEeHHOro TUMNoB Ha Bknaake Ceolicmea.

- [JobGaeneHa BO3MOXHOCTb OPMMPOBAHUS CBOAHOrO OT4YeTa no obbekTam
CcrnpaBoYHMKA.

- Hactpowika c cuctemon TexHopma\iHmpalok nepeHeceHa B agnanor Hacmpolika
onbnmortekn.

- [loGaBneHa BO3MOXHOCTb KONMpPOBaHMs LWabroHOB 0603HaveHns Yyepes bydep
obmeHa.

- [obGasneHa BO3MOXHOCTb NPOBEPKM LIENOCTHOCTU AaHHbIX B 6a3e, YTO no3BonseT
BbISIBIIATb OLLUMOKM HaMNoJTHEHMS.

basa JaHHbIX MaTepuanos 1 COPTaMEHTOB

- Ob6uwee konu4yecTBo MaTepuanoB cocTaBndaeT 6onee 8500 HaumeHoBaHUN. B Tom
yucne:

- 1300 oTe4ecTBEHHbIX MApPOK CTanen u Cniasos,;
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- 2120 3apybexHbIXx Mapok cTanem;
- 145 mapoK YyryHos;
— 725 MapokK LBETHbIX METasnoB 1 CNraBos;
- 397 MapoKk maces 1 CMasok;
— 171 mMapoK NakoB 1 Kpacok;
- 418 mapok nnacrtmacc;
- 464 MmapoK Krees;
- 1200 HauMeHOBaHWI CBaApPOYHbIX MaTepPManos;
- 567 HaumeHOBaHUM NPOBOAOB N Kabenen;
- 131 Bug ranbBaHN4YECKNX NOKPbLITUNA;
46 HaMMeHOBaHWI KOMMNO3ULMOHHbBIX MaTepuanos.
- basa cogepxut 6onee 45 500 ak3eMnIsipOB COPTAMEHTOB.
— [JloGaeneHbl CBOMCTBA JTAKOKPACOYHbIX MaTepuraroB:
— HopmaTtuB pacxoga npv 6e3B034yLIHOM pacnblfieHUN;
— HOpMaTuMB pacxoda npu OKyHaHUW 1 CTPymHOM obnuee;
— HOpMaTuB pacxoja npu NHeBMaTUYECKOM pachblfieHnu;
— HOpMaTMB pacxoda nNpw MNOKPbITUN KACTbIO, LUNaTenem;
— HOpMaTuMB pacxofa Npwu pacrnbifieHUn B 3NEKTPONore;
= NSIOTHOCTb CYXOW NIIEHKY;
— cofepXaHue HeneTy4nx BeLecTB;
- cTeneHb pas3baBneHus.
3.3. B3aumogencteue c cuctemon KOMIMAC-3D
- [lpwn BbIGOpe MaTepmana-sameHNTeENA TeNepb MOXHO yKa3aTb He TOMbKO Matepuan us
crnucKa 3ameHuTenen, onpeaeneHHblX Ana Tekylwero Matepvana, Ho 1 niobon gpyrowm
coaepxalluincsa B CpaBOYHUKE Matepuan unu aKk3emnnsap coptaMeHTa.
- [obaBneHa BO3MOXHOCTb Bbibopa noboro obbekTa cnpaBovHMKa Npu BBOAE TEKCTA
TeXHU4Yecknx TpeboBaH YepTexa.

- [Jo6GaeneHa BO3MOXHOCTb Bblibopa 0603Ha4YEHNST MOKPLITUS N3 CNPaBOYHUKA
lMokpbimus Npy BBOAE TEKCTa TEXHUYECKUX TpeboBaHM YepTexa.

UA3meHeHuUe uHcmMannayuoHHO20 nakema

1. W3 mHCcTannsauMoHHoro naketa nckniodeHa bubnuoreka skcniopta KOMIMAC-4oKyMeHTOB B
dopmat eDrawing.

2. bubnuoteka EQuHUYbI u3MepeHuUs BbiBeAeHa U3 coctaBa bubnunotekn Mamepuanbi u
CopmamMeHmbI v TENEPb MOXET YCTaHABMBATBLCS KAk CAMOCTOSATENBbHbBIA KOMMOHEHT.

Omnu4us eepcuu 11 SP1 om eepcuu 11

BHumaHue! dannbl, cosgaHHble unu coxpaHeHHole B KOMIMAC-3D V11 SP1, 6yget
HEeBO3MOXHO OTKpbITb B KOMIMAC-3D V11.

TpexmepHoe modenupoesaHue

HopaboTtaHa komaHaa Toyka: gobaeneHbl cnocobbl nocTpoeHus Mo yunuHdpy v Mo
cghbepe, NO3BONAOLLME MOCTPOUTL TOUKY MO LUNNHOAPUYECKUM UIN CHEPUYECKUM
koopauHaTtam. MimeeTcsi BO3MOXHOCTb YKka3aHua obbekTa, onpeaensaioLlero paguyc
umnnugpa nnu cdepsl.
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pagpuyeckue oKymeHMbI

MosiBuNachk BO3MOXHOCTb YMONYaTENbHOM HACTPOWKMA MyNbTUIMHUK. Tenepb
nonb3oBaTeNb MOXET 3apaHee cchopMmpoBaTb HABGOP NMHMI MYNBTUNMHUA U 3a4aTb
napamMmeTpbl orpaHuymTenen. BblaoB gnanora HaCTpoNKN MynbTUIMHUM ANs1 TEKYLLIEro
rpacpmyeckoro 4oOKymeHTa Npon3BoOAnNTCS € NOMOLLbI0 KomaHabl Cepeuc - NMapamempabi -
Tekywuti yepmex/ppaemeHm - MynbmusnuHusi, a AN HOBbIX — C MOMOLLbIO KOMaHAb!
Cepeuc - lMapamempsi - paghuyeckuli dokymeHm - MynbmunuHus.

Jkcrnopm

Mpwn akcnopte KOMIMAC-gokymeHTOB B chopmaTel DWG 1 DXF nosiBunacb BO3MOXHOCTb
NOArOHKN rabapuToB NONYYMBLUNXCA TEKCTOBbIX OOBEKTOB NoA rabapuTbl MCXOAHbIX. [Ans
3TOro CAyXuT onuma Aemomamuyeckasi HacmpoUuKa, pacnofioXeHHas Ha BKrnaake
Tekcm fyanora HacCTPOWKN NapaMeTpoB 3anucu.

Omnuyus eepcuu 11 om eepcuu 10 SP2

O6uwee

1.

Cuctema KOMIMAC-3D 1 ee npunoxeHusi, HaunHas ¢ sepcum V11, 3awmwatorcs ot

HECaHKLMOHNPOBAHHOIO KOMUPOBAHNA N NCMOJTb30BaHWS C MPUMEHEHNEM TEXHOMNOTNN

HASP SRM komnaHuu Aladdin. Npun 3TOM n3meHUnca NnopsiAoK BbIMONHEHNS CreayroLmnX

onepauui:

- [lpocMoTp cnucka KnYen 3auTbl, JOCTYMNHbIX B CETWU.

— [lpocMOTp cnucka KOMMOHEHTOB MNPUIOXEHUS, MNLEH3MPOBAHHbLIX Ha Kro4vax,
OOCTYMHbIX B CETU.

- [lpocMOTp cnucka ceaHCOB OOCTYNA K 3aLUMLEeHHbIM NPOAYKTaM 1 ynpasneHue
ceaHcamu.

— [lpocmoTp cBegeHuin o Tekywem MeHeoxepe NMLEeH3nN.

- OOGHOoBMEHNE NULEH3NI B YCTaHOBJ1EHHbIX Knto4ax npu nameHeHnn nnueH3NoHHOro
cornaweHuns.

MosiBunack BO3MOXHOCTb paboTtbl ¢ cuctemon KOMIMTAC-3D n otaenbHbiMu ee
KOMMOHEHTaMWN B O3HAKOMUTENBHOM pPeEXMME. ITOT PEXUM aBTOMATUYECKN BKOYAETCH,
€Cnu npwu 3anycke cuctembl He obHapyxeHa HeobxoamMmas nuueH3ns. B 03HakoMUTENbHOM
pexnme obecnednBaeTcsa nonHas PyHKUMOHANBHOCTb CUCTEMbI U BCEX KOMMOHEHTOB.
Mepnog paboTbl B 03HaKOMUTENBHOM pexnme — 30 KaneHgapHbIX AHEN C MOMEHTA
nepsoro 3anycka KOMIMAC-3D. O3HakOMUTENbHbIN NEPUOA ABNSAETCH OAHOKPATHbLIM AN
KOHKPETHOro KoMnbtoTepa.

3ameuaHue. O3HaKOMUTENbHbIN PEXMUM NpeaHa3HaYeH UCKMYMTENbHO NS
03HaKOMMUTENbHbIX U y4ebHbIX Lenein. KomMmepyeckoe UCNofb30BaHe CUCTEMbI B Nepuog,
paboTbl B 03HAKOMUTESILHOM PEXMME He paspeLuaeTcs.

MosiBunock y4yebHoe nocobue st camoCcTOATENBHOrO ndyyeHus pabotbl ¢ KOMIMAC-
Mpadumk. YuebHoe nocobue peanmsoBaHo B Buae davna KOMIMAC-2D.chm,
noctaesnsemoro Bmecte ¢ cuctemonn KOMIMAC-3D. [Ins 3anycka y4e6Horo nocobus
CnyXuT KoMaHaa Cnipaeka - A36yka KOMIMTAC-Ipaguk.

MosiBuNack KOHTeKCTHas naHernb. OHa oTo6paxaeTca Ha aKpaHe Npu BbiAeneHun
06BbEKTOB AOKYMEHTa U COOEPXUT KHOMKN BbI30Ba Hanbonee 4acTo NCMOoNb3yeMbIX KOMaHA
pefakTupoBaHusa. Habop komaHa 3aBUCUT OT TUNa AOKYMeHTa. HacTporika oTobpaxeHus
KOHTEKCTHOWN NaHenu (B TOM YMcne ee OTKMYeHne) NpomM3BoanTCS B gnanore,
Bbl3blBAEMOM KOMaHAown Cepeuc - lMapamempsil... - Cucmema - O6uwue - KoHmekcmHas
naHersb.

MHdopmaumnoHHble coobLLeHMs1, KOTOpble paHee NoSBNSANNCH B BUAE ANanoros
(coobeHuns 06 nameHeHnn cneundrkaumm, NOAKMIOYEHHON K JOKYMEHTY, cooblieHme oo
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10.

11.

owmnbke NOCTPOEHUA MOLENM U T.M.), TENepb UMEIOT BN BCMSIbIBAOLLMX COOBLLEHWNNA.

BcnnbiBatowme coobuieHns, B oTnnyme oT Ananoros, He TpebytoT 06a3aTenbHOro

3aKpbITUs. HacTporika oTobpaXeHnsi BCMbIBAKOLWMX COOBLLEHUI (B TOM YMcne nx

OTKIMOYEHNe) NPon3BoaAUTCA B Anarnore, BbldabiBaeMoM komaHaon Cepesuc -

Mapamempei... - Cucmema - O6bwue - Bennwisarouwjue coobuieHus.

MosiBUNack BO3MOXHOCTb BblOOpa pa3mepa NUKTOrpaMM Ha KHOMKaxX MHCTPYMEHTanbHbIX

naHenen n B MeH. OTa HaCcTpPoWKa Npon3BoaMTCA B Anarnore, Bbl3biIBAEMOM KOMaHAOoM

Cepeuc - lMapamempesi... - Cucmema - 3kpaH - Hacmpolka uHmepdgbelica - Paamep

3Haykos. [locTynHo YeTbipe BapuaHTa pasMmepa nuktorpamm (B nukcenax): 16x16, 24x24,

32x32, 48x48.

MosiBUNack BO3MOXHOCTb BblOOpa LBeTa Ans crneaylowmx o6bekToB:

- paboymx n Hepaboumx NEPEKPECTHDBIX CCbINOK,

- COPTUPYEMBbIX OYKBEHHbIX 0003HaYEHUI,

- HOMEpOB MO3ULNIA, CBA3aHHbIX C 06bekTamn cneumndukaumm,

- nopdvepkuBaHusa opdorpadmnyecknx n rpaMmmaTUYeckmnx owmbok n Tekcta 6es
NpPOBEPKMU.

HacTpoWka nponsBoguTtca B gnanore, BbldabiBaeMoM komaHgon Cepeuc - lNapamempei... -

Cucmema - 3KkpaH - LJeem mekcmoebix 35ieMeHmos.

PaclumpeHbl BO3MOXHOCTN HACTPOMKN OTOOpaXXeHUs CTaHAAPTHOMO Kypcopa («NOBYLLKNY).

B ananore, Bbi3biBaeMoM kKomaHaon Cepeuc - lMapamempsil... - Cucmema -

Ipagpuveckuli dokymeHm - Kypcop nosiBunmchb:

- KHonka Lfeem, no3sonstoLias BolbpaTh LBET Kypcopa,

- onuusa O6pamseHue, BKNoYvatoLlas oTobpaxeHne 6enoro nons BOKpyr NMHUIA Kypcopa,

- onuua O6pamsieHUe mekcma, BKoyaLLlas oTobpaxeHne 6enoro Nonsi BOKpyr
CMMBOJIOB TEKCTa PSAOM C KypCOPOM.

M3MeHeHnsa B MUHCTPyMEHTanbHbIX NaHENAX:

- kHonka lMoka3amb ece nepeHeceHa B Ha4yano naHenu Bud; Tenepb 3T0 nepeas, a He
nocnegHast KHornka naHenu,

- KHOMKW Yeenu4umb Macwmab v YMeHbwums Macwimab NCKNoYeHb! 13
ymon4yaTtenbHoro coctaBa naHenv Bud npu paboTte ¢ rpadnmyeckumm 4OKYMeHTaMm U
mMogensamu,

=~ M3MEHEeHbl NUKTOrpamMMbl KHOMOK ynpaBneHnst Maclutabom oTobpaxkeHns JOKyMeHTa 1
HEKOTOPbIX APYrMX KHONOK 6€e3 N3MeHEHNs1 MECTOMNOSOXEHWS.

OTaenbHbIM Ananor HaCTPONKN UHTepbenca aHHYNMPoOBaH. AneMeHTbl ynpasrneHns

NHTEpPdENCOM NepeHeceHbl B pasgen 3kpaH obLero HaCTpoeyHoro guarnora,

BbI3biBaemMoro komaHgon Cepeuc - lMapamempsil... - Cucmema. B pasgene dkpaH co3gaH

nogpasnen Hacmpotlka uHmepdgelica, cooep>xalium NyHKTbl, OQHOUMEHHbIE BKNaakam

ananora HacTpOrKU UHTepdenca.

PacwvpeHHble naHenn koMaHg Tenepb MOXHO Npeobpa3oBbIBaTh B OTAENbHbIE NAHENU

nyTeMm «nepeTackMBaHUSA» MbILUbIO 3@ MapKep NepemeLLeHuns.

TpexmepHoe modenuposaHue

1.

lNosiBUNUCb HOBLIE KOMaHAbl A9 co34aHUs NPOCTPaHCTBEHHbLIX KPUBbIX:
- ,ayaa OKPYXXHOCMU — CINYXUT AnA NOCTPOEHUA Ay NN OKPYXHOCTU

- CnnaliH no o6Lekmam — CryXvT Ans NOCTPOEHUs crnarHa, NoBTopsitoLero dopmy
BblGpaHHbIX OOHEKTOB.

— CKpyaneHue Kpuebix — CNY>XWUT ANS CKpyrneHus yrna, obpasoBaHHOro AByms
BblOpaHHbBIMI KPUBBLIMUW; KPUBASA CKPYINEHNst — Oyra OKPY>KHOCTU WU CMIIalH,
nexawmmn Ha LMNUHAPUYECKON MOBEPXHOCTN.

- CoeduHeHue KpuebIX — CNY>XUT A51s1 NOCTPOEHUS KPUBOW, COEAMHSAIOLLIEN BEPLUNHDI
OBYX BblIOPaHHbIX KPUBbIX; OCTYMHbI pa3fnyHble BapuaHTbl COMPSHKEHUS]
COEANHUTENBHOW KPMBOWM C BbIOPaAHHBLIMU KPUBLIMWA.
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— YceyeHue kpugol — CNyXuT Ans NOCTPOEHMUS KON BbIOPaHHOM KPUBOW, YCEYEHHON
B TOYKE ee nepeceyeHns ¢ ykasaHHbIM OOBHEKTOM.

- Kpueas nepecedyeHus nogepxHocmeu — CIyXuT Ars NOCTPOEHUS KPUBOM
nepeceYeHnst rpaHn Uy NIIOCKOCTU C APYTMMU FPaHAMMN.

Mo ymMonuaHuio KHOMKN ANsi BbI30Ba NepevncrneHHbIX KOMaH pasMeLLalTcs Ha naHenm
lMpocmpaHcmeeHHbIe Kpuebie.

MosiBunack koMaHaa Caeub no acku3y, No3eonsowasi co3gaTb B IMCTOBON AeTanu crub,
Npodurb KOTOPOro onpeaensieTcst KOHTYPoM B ackude. Crub no acku3y mMoxeT
pacnonaraTtbCcsl BOosfib OAHOro pebpa UM HECKONbKMX NocrneaoBaTelbHO COeaANHSIIOLLMXCS
pe6ep. Mpu BbINOMHEHUN KOMaHbl MOXHO BKIHOYUTb 3aMblkaHUE YIIOB U 3a4aTb ero
napameTpbl.

MosiBUNack BO3MOXHOCTb paboThbl C TENaMu, COCTOALLMMMN U3 HECKONBbKUX YacTein. Takue
Tena MoryT GbITb MONyY€EHbI, HAaNPUMep, Ha OCHOBE 3CKM3a, COAEPKaLLEero He oavH, a
HECKOITbKO KOHTYPOB; TaKXe pasfieNieHne Tena Ha 4acTu MOXET NPOU30NTM NPU Bbipe3aHnm
N3 Hero anemMeHTa.

Ecnu B pesynbTaTe onepauum nony4YaeTcs TENo U3 HECKOINbKMX YacTel, To nocne ee
3aBepLUEHNs aBTOMaTMUYeCKM 3anyckaeTcsi NpoLecc Bbibopa ocTaBnsieMblx yactei. MNpu
HeoGXx0aMMOCTM BMNOCMNEACTBUM HAabop YacTen MOXHO U3MEHUT.

MosiBMnMCb KOMaHAbl CO3AaHMUA MEXaHUYECKMX COMPSXKEHUA MeXay KOMMOHEHTaMM
cbopku:

— BpaweHue - epawieHue,

— BpauweHue - nepemMeujeHue,

- Kynayok - monkamersb.

KHonku ans Bbi3oBa KOMaH, HanoXeHnsa MexaHU4eckmnx COI'IpFI)KGHI/IVI no yMoIn4aHuto
HaxoaATCAa Ha naHesnu COﬂpﬂ)KeHUﬂ.

B komaHae HanoxeHusi conpsixxeHns KacaHue nosiBunuce onuumn Ansa Belbopa Bvaa
kacaHus: Mo okpyxxHocmu v Mo obpa3syrowjeli. ST oNuUM 4AOT AONOMNHUTENBHYIO
BO3MOXXHOCTb HACTPOMKN COMPSKEHWS B Napax YusauHop - UUnuHOp n KOHyc - cghepa.

Kpome TOro, B COMpsAXeHnn KacaHuna tenepb MOryT y4acTtBOBaTb TOpounaasribHble rpaHun.

MosiBunack HoBasi koMaHAa NOCTPOEHUS MaccuBa anemeHToB — Maccue no moy4kam
3acku3a. OTa kKoMaHAa No3BOMseT Co34aTb MAacCUB, MOJNOXEHME IK3EMMISAPOB KOTOPOro
onpepensieTcsl To4Kkamu, NOCTPOEHHbIMU B BbIOpaHHOM 3cku3e. KHomka ans Bbi3oBa
komaHabl Maccue mo moykam 3cku3a no yMonyaHuio HaxXoAMTCs Ha naHenu
PedakmupoeaHue demanu/c60pkKu.

MosiBunack komaHga MacwmabupoeaHue, NnpegHa3Ha4YeHHas ans MaclTabmpoBaHns
Ten ¢ 3aAaHHbIM K03dhPULMEHTOM MacLLTabMpoBaHNsi OTHOCUTENBHO BblOPaHHON TOYKM.
KHonka gns Bbi3oBa KOMaHAbl MO YMONYaHU0 HaXxoauTcs Ha naHenn PedakmupoeaHue
demanu/c6opku.

MosiBunace komaHaa JICK, npegHasHayeHHasa Anst co3gaHvsa B MOLENN nokKarnbHbIX CUCTEM
koopauHat (J1ICK). locTynHbl pa3nuyHblie cnocobbl 3agaHnsi NONOXEHNUST U OpUEHTaL MK
JICK. KHonka ans BeizoBa kKomaHabl JICK no ymonyaHmioo HaxoguTces Ha naHenm
BcnomozamenbHas ezeomempusi.

JTrobyto JICK B nto6o MOMEHT MOXHO caenaTtb TeKyLLen C MOMOLLbIO KoMaHabl Pedakmop
- Bbibpamb mekywyto CK.

B Tekywen JICK 3apatotca napameTpbl Takmx 06 bEKTOB, Kak 3CKU3bl, MPOCTPAHCTBEHHbIE
KpvBble, TOYKM U HeKOTopbIx Apyrnx. Ata JICK ctaHOBUTCA cucTeMon KoopamHaT obbekTa
O515 nocrnenyLwero peaakTupoBaHns.

OBBbEKT MOXXHO MEPEHECTUN N3 OOHOW CUCTEMbI KOOPAUHAT B APYrYyH C NOMOLLbI KOMaHAabI
Pedakmop - lMepeHecmu e CK

MosiBunacek komaHaa OmksIoOHeHUe noeepxHocmell, NpegHa3HavYeHHas ANa U3mMepeHus
B3aWMHOrO OTKIIOHEHWs1 ABYX rpaHewn (Unu rpaHy n nnockocTwn). Mpu HacTpovike n3amepeHus
MOXXHO 3afaTb HanpaBneHne N3MepeHUs, KONMYECTBO KOHTPOIbHbLIX TOYEK, KONMMYECTBO
MaKCUMyMOB Y MUHVUMYMOB.
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11.

12.

13.

14.

15.

16.

17.

MosiBunack komaHaa O6o3HavYeHue no3uyull, NnpegHasHayYeHHasa anst NPOCTaHOBKU
nosmumnmn B mogenun cbopku. o ymonyaHuio KHonka A4ns Bbi3oBa KOMaHAbl pa3meLlaeTcs
Ha naHenn AnemeHmbi oghopmeHusi. Kak 1 B rpacdmyeckom JOKYMEHTe, No3nunm B
MOoEeNnn MOryT CBSI3bIBaTbCSA C 0ObeKkTamMu cneundukaunmn (ecnm Ha MOMEHT NPOCTaHOBKM
NO3MLMIN KOMMOHEHTbI Y)XKe MMET 00bEKTbI cneumndukaumm, To CBA3b CO3aeTca
aBTomartumyecku). Mpn co3gaHmm accoumMaTUBHOIO YepTexa Mogenv no3vumm nepeaarTcs
B YepTex. CBs3b C COOTBETCTBYIOLLMM 06BbEKTOM cneundmkaumm coxpaHsieTcs.

MosiBunack BO3MOXHOCTb COXpaHeHWs1 Tena, NoCTPOEeHHOro B AeTanu unv céopke, B
avine Hoeon aetanu (*.m3d). na atoro cnyxut komaHga Cozdame demarnb
KOHTEKCTHOro MeHto Tena B [lepeBe mogenu.

C nomouybto KoMmaHabl Paiin - CoxpaHumb Kak Tenepb MOXHO COXpaHUTb AeTarnb B ann

cbopku (*.a3d), a cbopky — B dhann getanu (*.m3d).

MosiBunuch cnepytoLme BO3IMOXHOCTU peaakTUPOBaHUSA CTPYKTYpPbl COOPKU:

- obbeguHeHne KOMMOHEHTOB B NOACOOPKY C MOMOLLbIO kKOMaHabl O6beduHuUmb 8
nodc6opky,

- paspyLleHne noacbopkn Ha oTAernbHbIe KOMMNOHEHTLI C NOMOLLb KOMaHAbl Paspywums
noodc6opky,

— COXpaHeHWe KOMMOHEHTOB NoA ApYrMMU UMEeHaM1 1 aBToMaTuyeckasi BCTaBka
nepenMmeHOBaHHbIX KOMMOHEHTOB B COOPKY C MOMOLLbIO kKOMaHAbl CoxpaHumb Kak; 31a
Xe KoMaH4a No3BoNAeT COXpaHUTb AeTanb Kak noacbopky (*.a3d) n nogcbopky — kak
aetanb (*.m3d).

Bce YKa3aHHbleé KOMaHObl MPUMEHUMbI TOJIbKO K KOMMOHEHTaM NepBOro ypoBHA U AOCTYMHbI
B KOHTEKCTHOM MEHIO KOMMOHEHTOB, BbleJIeHHbIX B ﬂepeBe mMoaenn.

Ewle ogHa BO3MOXHOCTb peakTMpOBaHUs CTPYKTYpbl COOPKM — KONMUPOBaHME 1 NEPEHOC
KOMMOHEHTOB MbiLWbto B [lepeBe moaenu. Hanprumep, Takum o6pasom MOXHO NEpeMecTUTb
AeTanb 13 ogHow noacbopku B Apyryto.

MosiBunack BO3MOXHOCTb COKpaLLEHHOW 3arpy3ku cbopkn. [JocTynHO yeTblpe Tnna
3arpy3ku KOMMNOHEHTOB CHOPKU:

—  MOJHbIU — KOMIMOHEHT 3arpy>aeTcs NONMHOCTbIO,
- ynpouwjeHHbIl — 3arpy>xaeTcsi TOfIbKo BU3yarbHbli 06pa3 KOMMNOHEHTA,
- nycmol — KOMIMOHEHT He 3arpy»aeTcs.

- nosb30eamesibCKuli — KOMOUHaLMS NOJTHOTO, ynpoLeHHOro n nycrtoro Turnos
3arpys3ku ana pa3HbiX KOMNOHEHTOB 060p|<|/|, COCTaBlieHHada nonb3oBaTesieM.

lMonb3oBaTenbLCKMe TUMbI 3arpy3ky 3anucbiBatoTCs B dhans cOopkm Npy ee CoOXpaHEeHUN U
MOryT NPUMEHSTLCA B Nntoboe Bpems.

KOMMNOHEHTLI C nyCTbiM N YNPOLLEeHHbIM TUMNOM 3arpy3ku, a Takke Bce npomnm3BoaHble OT HUX
00BbEKTbI OTO6pa)Ka|'0TCFI B ,El,epeBe Moaenu. I'IpM penakTmpoBaHnn nNpon3BogHOro obbekTa
aBTOMaTU4EeCKM Npon3BOoONUTCA NOJIHAA 3arpy3ka KOMMNoOHEeHTa.

Mcnonb3oBaHune ynpoLeHHOro 1 nycToro TUMOB 3arpy3kn no3BonseT yCKopuTb 06paboTky
(nepecTtpoeHue, OTPUCOBKY NOCe NOBOpOTa Unu casura u Ap.) mogenen 6onbLumnx cGOpPoK.
Tak, MOXXHO BKMOUYUTB NOMHYIO 3arpy3Ky nvib TOM NoAcbopku, C KOTOpor BegeTcsa paboTta
B [l@aHHbIN MOMEHT, @ BCe OCTarbHble KOMMOHEHTbI BbIFPY3UTb UNn — ecnun Tpebyetcs
BMAETb UX pacnosioXeHne B COOpke — 3arpy3nTb YNPOLLEHHO.

MosiBNacb BO3MOXHOCTL 3agaHusa ceoncte — MLLX, uBeTa, onTM4ecknx CBOMCTB — Ans
OTAEenNbHbIX Tef, MOCTPOEHHbIX B AeTansax unmn coopkax. [Ans 3agaHus CBOMCTB Tena
cnyxnTt komaHga Ceolicmea KOHTEKCTHOINO MeHKO Tena B [lepeBe mogenm.

OAauH n TOT Xe 3CKn3 Tenepb MOXeT NCNOoJ1b30BaTbCA B HECKOJIbKMX onepauunax. Mocne
BbINOJIHEHUA onepaunn NMKTorpaMmMa 3CKn3a oCtaeTcd Ha CBOeM MeCTe B ﬂepeBe moaenum
(paHee 3CKWN3 CTaHOBUIICS NOAYMHEHHBLIM OOBLEKTOM onepau,vu/l).

NopaboTaHbl onepaLuy BbiAaBNUBaHUA 1 BpaLLEHUA: TeNepb BO BPEMS UX BbINOMHEHUs
UNW peaakTUpOBaHMs MOXHO CMEHWUTL UCMOMNb3YeMbli 9CKU3. [1ns 9TOro Cry»XWUT KHOMKa
3cku3 ceveHusi anemeHma Ha MNaHenu cneunansHoro ynpasneHust. MNocne ee HaxaTus
3anyckaeTcsi NpoLecc Bbibopa ackusa. ATOT ke NPoLecc aBToMaTUYECKM 3anyckaeTcs,
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19.

20.

21.

22.

23.

24.

25.

€CJ1In KOMaHaa Co3aaHund anemMeHTa BblaaBnmMBaHnNA Unm BpaweHnA Obina Bbi3BaHa 6e3
YKa3aHUA 3CKn3a.

yCOBepLUeHCTBOBaHa KOMaHOa U3MepeHUA paCcCTodaHUA U yrna Mmexny obbekTamu. Tenepb
OHa MNMOo3BOJIAET N3MepPATh:

- MUWHMManbHOe U MakCMMarnbHOE PacCTOSHUSA MeXay oGbekTamu,

- paccTosiHMe oT 06beKTa 4O OCY NOBEPXHOCTU BpaLLEHUS,

- paccTosiHMe MeXay OCSMU NOBEPXHOCTEN BpaLLeHus,

= yron mexgy nnockum unm npsIMoSIMHEHbIM 06 bEKTOM M OCbH0 NOBEPXHOCTM BpaLLEHMS,
- yron Mexgy ocsiMv NoBEPXHOCTEN BpaLLeHus,

Hopa6GoTaHbl komaHabl lTpucoeduHumenbHass moy4ka u KoHmponbHass moyka. B Hux
NosiIBUNachb BO3MOXHOCTb MOCTPOEHMUSI TOYKM C UCMONb30BaHNEM (PYHKLIMOHANa KoMaHAabl
Touka. Kpome 3TOro, npy NOCTPOEHUM NPUCOEANHUTENBHON TOYKM TEMNEPb MOXHO 3adaTb
[IOMNONHNUTENBHOE — BTOPOE — HarnpaefieHne B 3TON TOYKeE.

Mpu npocTaHoBKe 0003HAYEHUI B MOAENN CTano AOCTYMNHO co3AaHMe NepekpecTHbIX
ccbinok. Hanpumep, B 0603HaYeHnn gonycka oopmMbl MOXHO caenaTb CCbIfKy Ha
o0o3Ha4yeHne 0asbl.

Ha naHenn Bud nosiBunucb kHonkn CKpbImb ece 06bekmbl  CKpbimb 8ce 06beKkmbl 8
kommnoHeHmax (npu paboTe co cobopkamm). MeHIo KaXkgon U3 KHOMOK COAEPXKUT KOMaHAbl
ynpaBfeHnsi BUOMMOCTbIO OOBEKTOB M MOXET BbITb NpeobpasoBaHo B NaHenb CKpbImb
nyTem «nepeTackuBaHWsi» MbILbIO 3@ 3aronoBOK. TakMuM 06pa3om, JOCTYN K KOMaH4aMm
CKpbITUS OOBEKTOB YNpoLLAeTCs: BMECTO Bblbopa KoMaHabl 3 MeHio Bud - CKpbimb
MOXHO HaXXaTb HY>XHYI0 KHOMKY Ha naHenn CKpbImb.

B onanore HacTponku ynpasneHus ndobpaxexHvem (Cepeuc - lNapamempei... - Cucmema
- PeGakmop modeneli - YnpaeseHue uszobpaxeHuem) nosiBunach onums
Ucnonb3oeamb mosnbko OpenGL. Ecnv oHa BKNOYEHa, TO A4S OTPUCOBKN MOAENMN
ncnonbayetcs Tonbko cpeactso OpenGL, a ecnu BoikntoveHa — 1o OpenGL 1 GDI. Mo
YMOI4YaHUIo onums oTkNoYeHa. BkniodeHne onunn Ucnonb3zoeameb mosibko OpenGL
pekoMeHayeTcs Ans yCTpaHeHnsa aedekToB nsobpaxeHmsa mogenu npu pabore B
onepauunoHHon cucteme Windows Vista ¢ ncnonososaHnem upetoBon cxembl "Windows
Aero".

HopaboTaH dpaHToM, OTOOpaXKatoLMIACa Ha 3KpaHe BO BPeMsi CO3AaHNSA 1 peaakTMpoBaHus
aMNeMeHTa: K KapkacHbIM NMHUSM paHToma AobaBneHo nonynpo3padHoe NosyToHOBOE
nsobpaxeHune byayuiero anemeHTa. LiBeT paHTOMa MOXXHO HAcCTpouTb B Anarnore,
Bbl3blBaeMOM koMaHaow Cepeuc - [Mlapamempei... - Cucmema - PeGakmop modenel -
PedakmupoeaHue, C NOMOLLbIO KHOMKN PaHMoM onepayuu...

Tenepb nocne BbI3oBa kKOMaHAbl 4O6aBNeHMs KOMNOHEHTa B COOPKY YMON4YaTeNbHbIA THM
havna B guanore oTKpbITUA hanna — getanu n cbopkm (*.a3d n *m3d). PaHee no
YMOI4YaHuio npeanonaranacb BcTaBka getanm (*.m3d).

[opaboTaHbl KOMaHObl CO30aHNS MAacCMBOB 3NIEMEHTOB: TEMNEepPb 3NeMeHTbl Ans
KOMMPOBaHUS MOXHO YKa3biBaTb He TONbKO B [lepeBe, HO U B OKHE MOAENN.

paghuyeckue OKyMeHMbI

1.

Mosisunack komanga MynbmunuHusi, npegHa3HavyeHHas ang co3gaHnus MynbTUIMHUN —
reoMeTpuyeckoro obbekTa, COCTOALLEro U3 HECKOSbKMX NIMHUIN, SKBUANCTAHTHbIX K
6asoBon NHUK. B kadecTBe 6a30BOM NMUHUN MOXHO yKa3aTb CYLLECTBYHOLLMIA KOHTYP UK
APYryo MynbTUMHUIO, MOXHO TakXKe co3gaTb 0a30BYyLO NMNUHNMIO U3 OTPE3KOB U OYyT BO
BpeMS BbINOMHEHMS KOMaHAbl. [JJOCTYNHbI pasnuyHble BapuaHTbl orpaHnymTenemn
MYNbTUNNHUM U pa3genuTenen ee CerMeHToB. JIHUM B MynbTUANHAM MOTYT UMETb
pasnuyHble CTUIMK K pacnonaratbCcsa Ha Nbbix paccTosHUAX 0T 6a30BOWN NNHUN.
MapameTpbl MyNbTUANHAN MOXHO COXPaHUTb AN NocrneayroLwero UCnonb3oBaHus,
3anucaB B (hann wabnoHa MynbTUANHUK.
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OcHoBHOE HasHayeHne MynbTUNNHUN — n3obpaxeHne TPydoONpoBOaOB, CTEH,
neperopoaok, orpaXKaeHUn n Apyrnx NPOTSXKEHHbIX OOBHEKTOB CO CITOXHbIM KOHTYPOM 13
HECKOIbKUX NTUHUNA.

MosiBUNack BO3MOXHOCTb CO3[4aHUSA TMMNEepPCChINOK Ha 00BHEKTbI TEKYLLEro JOKYMEHTA,
BHELLHWe dhannbl, BE6-CTpaHuLbl, agpeca 3NeKTPOHHOM NoyThl. ['Mnepccbinka
nobaenseTcsa K 06beKTY AOKyMEHTa B Ka4eCTBE OAHOro 13 CBOMCTB. [1na co3gaHns
rMNEepCChINKU CNYXXUT KoMaHaa Bemaeka - Funepccebisika.

ﬂpm aBToOMaTM4eCKOM co3aaHun BnMOOB B pe3yribTaTte co3aaHusa 0603Ha4YeHns1 NMMHUK
paspesa, CTpesik1 B3rndga n BbIHOCHOIo afieMeHTa aBToMaTu4eCckn co3aaroTcAd
rTMNEepCCbISIKA. K 0003Ha4YeHNto ,D,O6aBJ'IﬂeTCF| rmnepccblyika Ha B, a K Buay —
rmnepcceblyika Ha 0603Ha4veHue.

OTKNOYMTb aBTOMATUYECKOE CO3aHMe MMNEPCChINOK, a Takke HAaCTPOUTbL NapameTpbl
oToBpaXkeHMsa rmnepcchinok B AOKYMEHTaxX MOXHO B Auanore, Bbi3biIBaeMOM KOMaHAOM
Cepsuc - lMapamempeil... - Cucmema - O6wue - Nunepccbinku.

B meHio Pedakmop nosieunacb komaHaa O6peska, No3BonswLLas CKPbITb YacTu
pacTpOBOro n30bpaxkeHns, HaxoasLmnecs 3a npegenamm 3amkHyToro KoHTypa. KoHtyp —
rpaHuLy o6peskn MOXHO Co3aaTb 3apaHee U BO BPEMS BbIMONTHEHUSA KOMaHAbI.
MepekntoyeHne mexay NosHbIM 1 YaCcTUYHbIM OTOBpaKeHMeM pUCYHKa BO3MOXKHO Kak npwu
BbIMOJSTHEHMM UM pedaKTUPOBaHMM 00pesku, Tak 1 Npu pedakTMpoBaHMM NapaMeTpoB
BCTaBMEHHOIO PUCYHKa.

MosiBNNMCbL HOBbIE KOMaHAbI reoMeTpn4ecKoro KanbKynatopa ana 3agaHna nonoXXeHua
TOYKU:

- Ha nepeceyeHuu npodosmKeHull Kpuebix,
- BbIpoeHsIMb Mo deyM mo4kKam,

— Ha paccmosiHuu om mou4ku,

- Ha paccmosiHusix om 08yx Kpu8biX.

Bbl3oB KOMaHp, reoMmeTpn4eCKoro KarnbKynaTopa Aand 3agaHuna nonoxeHnd TO4KM Tenepb
BO3MOXEH N3 KOHTEKCTHOIo MeH0 B OKHe JOKYMeHTa (aHaJ'IOFI/I‘-IHO I'IpI/IBHSKaM).

B komaHae 3anueka ans Bcex TUMOB 3alnMBKU, KPOMe OQHOTOHHON, NosBMNach
BO3MOXHOCTb 3a4aHuUs NPOMEXYTOYHLIX LIBETOB U YPOBHEN nNpo3payvyHocTu. OQuanor
AOMONHUTENBHOW HACTPONKN 3annBKK BbI3bIBAETCHA KHOMKOW PacwupeHHoe ynpasrieHue
uyeemowm u npo3padyHocmaeio Ha [laHenn cBONCTB.

YcoBepLUEeHCTBOBaHbI HACTPOWMKa NapameTpUYecKoro pexxmmMa 1 ynpasrneHme um: B
Avanore HacTPOWKM NapameTpu3aunn Tenepb No YMOMYaHMIO BKIIFOYEHO accoumMmpoBaHme
BCeEX 0OBEKTOB 1 NapameTpmnsaunsa BCcex NPUBA30K 1 gobasneHa onunsa 3anpemums ece,
KoTopasi CNYXWUT OS5 BKIIOYEHWST U OTKITHOUYEHUS napameTpu4ecKkoro pexuma 6es
N3MEHEeHUN ero HacTponku. MNpun paboTe ¢ LOKYMEHTOM MOXHO BKIKOYATb U OTKOYATb
napamMeTpU4eCcKuin pexnm, He obpallasace K gnanory — ¢ NOMOLLbI KHOMKK
lNMapamempuyeckul pexxum Ha naHenn Tekyuwee cocmosiHue.

KHonka lMapamempuyeckuli pexxum OOCTyrnHa Takke npu paboTe ¢ ackm3ammn TpexmepHbIX
3MEeMEHTOB.

HopaboTaHbl NEPEKPECTHLIE CCbINKN.

-  WCTOYHMKOM CChINTKM TeNnepb MOXET OblTb MEPEMEHHAA TEKYLLLEro AOKYMEHTA.
Bo3MOXHO co3gaHune CChIfTKM Ha UMS1, 3Ha4YEeHNE U KOMMEHTapui NnepeMeHHON.

— [pwn co3gaHum cCbinkn Ha TEKCT 0603HAYEHMS, CoAepKaLLEero HECKOSbKO MOMOK Unn
HECKOITbKO CTPOK, Tenepb MOXHO yKa3daTb KOHKPETHYHO NMOJSIKY Ui CTPOKY.

O603HaveHne No3nLUuKn, CBA3aHHOE C 00BLEKTOM crieundukaumm, Tenepb MOXeT BKNHOYaTb

NPOU3BOMbHbLIN TEKCT UIM NEPEKPECTHYIO CChIKY (paHee Takoe 0b6o3HaveHne Morno

cogepxaTb TOJIbKO HOMEpP No3nunn).

HopaboTaH MexaHn3m CUHXPOHM3ALMN MOAENN C OCHOBHOM HAAMMUChIO accoLMaTUBHOMO

yepTexa. Tenepb, ecnn TpebyeTcsi CUHXPOHM3ALMSA TONTbLKO OCHOBHOW HagmnMmcK, a He

BMAOB (Hanpumep, ang getanu Obin BoibpaH gpyron maTepuarn), TO NepevYepkHyTON
oTobpaxkaeTcst TONbKO OCHOBHas HagnNucb. COOTBETCTBEHHO NPY BbI30BE KOMaHAbI
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11.

nepecTpoeHns NPOUCXOAUT TONbKO OOHOBNEHNE OCHOBHOW HaANMCK, HO He NepepucoBka
BUOB.

MosiBNacb BO3MOXHOCTb UCMOSb30BaHUS B pa3mepax 3ace4yeKk ¢ HakriioHOM BJI1EBO.

Tenepb BO BpeMsi peakTUPOBaHWSA BOSTHUCTOM JIMHUK NPY MOMOLLM MbILLIM JOCTYNHA
XapakTepHasi Touka A5l USMEHEHMs aMnnTyabl.

Tekcmoenblill npoyeccop u paboma ¢ mabnuyamu

1.

4.

MNosBnnack BO3MOXHOCTL NPOBEPKM opdhorpadmm A5si TEKCTOB Ha aHrMNCKOM U
YKpanHCKOM s3blkax. YTobbl MpoBepka Morna ocyLecTenaTbes, npu yctaHoske KOMIMAC-
3D HeobxoAMMO yCTaHOBUTL CRoBapy Ans 3TUX A3bIKOB. TeKCTbl, HABpaHHbIE Ha PYyCCKOM,
AHINIMNCKOM MW YKPaMHCKOM A3blKe, MOMy4YatoT NpU3HaK 3Toro a3blka. [na npocmoTtpa munm
CMeHbI TEKYLLLEro npusHaka sidblka CnyxuTt none A3bik, otobpaxatLeecs Ha MaHenu
CBOWCTB MNPV BBOAE UIN pedaKTMpPOBaHMM TEKCTA.

PeanusoBaHa aBToMaTUyecKkasi NPOKpyTKa AOKYMEHTa BO BPeMs NepeMeLLeHns Kypcopa
BHYTPY peaakTupyemon Tabnuubl UimM TeKCTa Ha YepTexe.
YcoBepLUeHCTBOBaH TEKCTOBbLI peaakTop.

- [obGaeneHbl crieqytoLime KOMOMHALMK KNaBuw Ans NepeMeLLeHMs Kypcopa B TEKCTE U
yaaneHusi TekcTa:

<CtrI>+<cmpersika eneeo> MepemelleHne Kypcopa Ha O4HO COBO BIIEBO.

[ns Tabnuubl NpoM3BoANTCS NEpeMELLEHNE BHYTPU
AYeliku, a 3aTeM — Nepexos B NpeablayLLyHo

AYENKy.
<Ctrl>+<cmperska MNepemelleHne Kypcopa Ha 0OHO CIOBO BrpaBo
8rnpaso> Ansa Tabnuubl NPoM3BOANUTCSA NEpeMeLLeHne BHYTPU
SIYENKKM, a 3aTeM — NePEX0 B CNeAYHLLYIO SYENKY.
<CtrI>+<cmpernka esepx> MepemelleHne Kypcopa B Ha4arno Tekylero absaua;

€CInn Kypcop Haxoauncs B Ha4yane absaua, 710 —
nepeMellieHe B Ha4ano npeabiayliero absaua.

<Ctrl>+<cmpernka 8HU3> MepemelleHne Kypcopa B Ha4ano crnegytowero
abszaua.

M3 HayanbHOM no3nuumn nocrnegHero absaua Kypcop
nepemMeLlaeTcs B KoHel 3Toro absaua.

<Ctrl>+<Home> MepemelleHne Kypcopa B Hadano nepsoro absaua
AOKYMEHTa Unu pegakTupyemMoro Tekcta Ha
yepTexe

<Ctrl>+<End> lNepemelLieHne Kypcopa B KOHeL, NocnegHero
ab3aua JOKYMeHTa Unv pefakTMpyemoro TekcTa Ha
yepTexe

<Ctrl>+<Del> YpaneHue ogHOro crnosa cnpasa OT Kypcopa

<CtrI>+<Backspace> YganeHve ogHOro crioBa crieBa oT Kypcopa

- [obaBneHbl cnegytowme cnocobbl BblaeneHms Tekcra:
- BblgeneHve npeanoXxeHus: WenyoK no HeMy ¢ HaxaToun knasuwen <Ctrl>.

- BblgeneHune (pparmeHTa TeKCTa: ycTaHOBKAa Kypcopa B HadanbHY NO3ULMIO U
LEeNYoK MbILLbIO B KOHEYHOW MO3NLMN C HaXKaTon Knasuwien <Shift>.

- MameHeHue rpaHuy, BblAeneHus: LWen4YoK Mbillblo B HOBOW KOHEYHOW NO3MLMM C
Ha)kaTon knasuwen <Shift>.

- BblgeneHune Ttekcta no cnoeam: <Ctrl>+<Shift>+<cmpernka enpaso>,
<CtrI>+<Shift>+<cmpernka ernego>

MosiBuNachk BO3MOXHOCTb M3MEHEHUsI CTUINS TEKCTa, NapameTpoB WwpudTa 1 ab3aua cpasy
BO BCEX siYelKax Tabnuubl, BblAENEHHOW OTAENbHO UMM BMECTE C OKPY>KatoLLMM TEKCTOM.
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5.

(DOpMaTI/IpOBaHVIe C/MBOIJIOB B ClioBe Ternepb BO3MOXHO 6e3 BblaeneHnsa aToro crioea:
OOCTaTO4HO, YTOObI B HEM Haxoaunca Kypcop.

Umnopm u akcriopm

1.

4.

YcoBepLueHCTBOBaH MMNopT gokymeHToB doopmatoB DXF n DWG B KOMITAC-3D.

- [losiBUnacb BO3MOXHOCTb MMMNOPTa 06pe3aHHbIX PUCYHKOB U rPaANEHTHbIX 3anmBOK.

- [losiBunacb BO3MOXHOCTb MMMNOpTa TpeXMepPHbIX moaenen ns dopmatos DXF n DWG.
Mpn HacTponke nmnopTa MOAENN MOXHO 3a4aTb MaclwTab, eauHULLI N3MEePEeHns n
BKITOUUTL/OTKMOUYNTD CLUMBKY NOBEPXHOCTEMN.

UTtoObl Npountath TPEXMEPHYIO MOAErb, 3annucaHHyto B anne gopmata DXF nnun
DWG, HeobxoomMmo B guanore oTKpbITuA harina BbibpaTb BapnaHt Yumams e
modenb. (BTopown BapnaHt — Yumamsb e 2paghuyeckuli OOKyMeHm, OH
COOTBETCTBYET NPEeXHEMY (PyHKLMOHany.)

- [losiBunacbk BO3MOXHOCTb Bblibopa cnocoba YTeHnst MynbTUNMHUK: B BUAE
MakpoobbekTa nnun B BUAE MYNbTUAMHUW. JTa HAaCTpOMKa Npon3BoauTcs B Tabnvue
COOTBETCTBMSA 00BHEKTOB Ha Bknagke Ceolicmea ananora HacTpOWKM MMMopTa.

- W3meHunca mexaHnam npeobpasoBaHus TEKCTOB. Tenepb BMECTO BapuaHTta
nepekoanpoBaHus B channe *.tfn ans kaxxgoro cMMBOSa UCXO4HOro wpudTa 3agaeTtcs
cnmBon unm Habop cumBoroB 3ameHstowero TrueType-wpudTa, MMbo cneusHak
KOMMAC. ®dain *.tfn pomkeH 6biTb cO34aH AN KaXaoro wpudta, KOTOpbIN NOANEXNT
npeobpasoBaHnio Npy nmnopte. Gannbl *.ifn 4OMKHBLI HAXOAMUTLCA B nognanke TFN
nanku, cogepxaten cdpann 6nbnuotekn nmnopta popmatos DWG n DXF
(dwgdxfimp.rtw). B KomnnekT noctaBku BKIOYEHbl hannbl *.{fn ons HeKoTopbIX
LWpUTOB.
dain convtxt.tfn, KOTOpbIA MCNONBL30BarcAa paHee Ans npeobpasoBaHUst CUMBOSIOB
SHX-wpndTOB, NCKMOYEH U3 KOMIIEKTA NOCTaBKMN.

YcoBepLueHcTBoBaH akcnopT gokymeHToB KOMIMAC-3D B chopmaThl DXF n DWG B
KOMIAC-3D.

— T[losiBUnacb BO3MOXHOCTb 9KCMNopTa rpagneHTHbIX 3ariMBOK.

- TosiBnnack BO3MOXHOCTb YKa3aHusl crnocoba 3anvcu ToYek: B BUAE TOYEK UNW B BUAE
MaKpOOGBEKTOB. ATa HACTPOWKa NPON3BOANTCS C MOMOLLbIO FPYMMbl BAPMAHTOB
Mepedasamb mouyku Ha Bknagke Ceolicmea ayarnora HacTPOMKK 3KcrnopTa.

MosiBunacbk BO3MOXHOCTb Nepedayum LIBETOB rpaHein MOAenn Npu MMNopTe LOKYMEHTOB
dopmatoB SAT, STEP, IGES, XT u akcnopTe B 3T hopmaThl.

MosiBMNack BO3MOXHOCTL 3anucu mogenen cbopok B popmat STL.

lNMpuknadHbie 6ubnuomeku

1.

B 6ubnuoteky KOMIMTAC-Makpo fo6aBneHbl BO3MOXHOCTM 3anncu MakpoCcoB Ans
co3faHusa criegywmnx 06BLEKTOB:

— O06o3HavyeHusa ansa MCIT:

- BbIHOCHas HagNUCb K MHOTOCIIOMHBIM KOHCTPYKLMSIM,

- Kpyrosasi koopanHaunoHHas ocCb,

- Howmep y3na,

- Mapka,

- [psimasa koopAnHaUMOHHAs OCb,

- ®urypHasa ckobka,

— JlucToBoe Teno.

[opaboTtaHa 6ubnuoteka Mamepuanbl u CopmameHmMsbI.

. ObLwme ycoBepLUEHCTBOBaAHMS

- YcKkopeHa 3arpyska 6ubnmorteku.
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2.2.

YUTtobbl ynpocTuth 3anonHeHve 6a3sbl AaHHbIX 6GubnmoTekn, paspaboTaHbl MacTepa,

oGecneymBatoLLMe NoLwaroBoe BbINOSIHEHNE CNeayLNX onepaLumn:

— cO3[aHune HOBbIX MaTepmnanos, JOKYMEHTOB, COPTaMEHTOB, CBOWCTB, KOHTEKCTOB,
0b6paboTok 1 opm;

— HasHa4yeHue CBOWCTB.

Ho6asneHa Bknagka CopmameHmabl, cogepxallasa CnMCOK UCMNOSb3yeMbIX

COpPTaMEeHTOB.

M3ameHeH Bna oTobpakeHns 4OKYMEHTOB OnbnuoTtekn Ha Bkraake JJoKkymeHmbl

cneayowmm obpasom:

— [epeBOo LOKYMEHTOB COAEPXMUT TPWU KOpHEBLIE rpynnbl: JOKyMeHmbI Ha Mamepuarl,
HokymeHmbi Ha copmameHmbi, [JOKyMeHmMbI Ha MexHuU4YecKue ycroeusl,

— BHYTPM KOPHEBbIX rpynn cpeactBamm 6UbnnMoTekn MoryT ObiTb CO34aHbI
Nonb30BaTENbCKUE IPyNnMbl JOKYMEHTOB,

- B otobpaxxaeMoM nmeHn o6bekTa coaepKuTca kak obo3HadeHre, Tak 1
HavMeHOBaHWe AOKYMeHTa.

[obaBneHa BO3MOXHOCTb COPTUPOBKM 0603HAYEHMI IK3EMMIIAPOB COPTaMEHTa Ha

Bknagke CopmameHm. CopTMPOBKA BbINOMHAETCS NO 3HAaYEHUsIM nonen ob6o3HayeHus.

MopsgoK COPTMPOBKM MOXKET ObITb HACTPOEH CrneayLwmMn cnocobamm:

— Mo wabsoHy - 04epeaHOCTb Nofen Ans COPTUPOBKU ONpeaenseTcs Ux nonoXeHnem
B WabnoHe ob603HaYeHus,

- Onpedensiemcsi Nonb308ameJsieM - O4ePEHOCTb NONen AN COPTUPOBKM MOXET
ObITb Ha3Ha4YeHa Nonb3oBaTeNEeM.

[lononHMTeNbHLIM YCNOBUEM COPTUPOBKM SIBMISIETCSA CTaTyC NPUMEHSEeMOCTH
aK3eMnsipa copTameHTa.

JobaBneHa BO3MOXXHOCTb Ha3Ha4aTb CBOMCTBA 0ObekTam 6mbnmnoTtekn Tuna
CopmameHm.

[o6aBneH HOBLIN TUM CBONCTBA MaTepuanos - jeem.OTaenbHbIM rpynnam
mMaTepuanos B 6a3e faHHbIX GMGNMOTEKN 3TO CBOMCTBO HA3HAYEHO.

[obGaeneHa BO3MOXHOCTb OTODpaXXeHus1 cTatyca NpMMEHSIEMOCTM MaTepmarnos
HenocpeacTBeHHO B [lepeBe 061eKTOB Ha Bknagkax Mamepuanbi, CopmamMeHmMsbl,
O6pabomku, ®opmbi, fJokymeHmbi. O603HaYEHNA NPUMEHSIEMbIX U HEMPUMEHSAEMbIX
MaTepuanoB oTobpaxarTca WpndTOM pasHoro LBeTa. Beibop LBETOB BbINOMHAETCH
Ha Bknagke LWpugmsbi pnanora, BbidbiBaeMoro komaHgon Cepeuc - Hacmpolika. o
yMOM4aHuio Ha Bknagke Mamepuanbl npyuMeHsiemMble MaTepuarnbl 0ToOpaxaroTcs
YepHbIM LBETOM, HENPUMEHSEMbIE - CEPbIM.

[oGaBneHa BO3MOXHOCTb NPOCMOTPA TEKCTOB AOKYMEHTOB U3 CUCTEMbI HOPMATUBHO-
TexHudeckon gokymeHTtauun TexHopma/Mempaljok 3.1.15. [laHHasa cuctema
coaepXuT gokymeHTtbl Focctangapta P®. Ecnun Ha koMmnbloTepe yCTaHOBIEHa cucTema
TexHopma/Mumpalok 3.1.15, To0 nonb3oBaTenb MOXET NPOCMOTPETb TEKCThI
OOCTYMNHbIX eMy JOKYMEHTOB. [1na aToro Heobxoanmo Ha Bknagke JJokymeHmabi ons
BblAENIEHHOI0 JOKYMEHTA OTKPbITb KOHTEKCTHOE MEHIO U Bbi3BaTb koMaHay OmkKpbIimb
e cucmeme TexHopma/Uumpal]ok.

B cnpasoyHyto cuctemy gobasneH pasgen «[JeMoHCTpaunoHHble MaTepuanbl». B Hem
npeacTaBneHbl BUOEOPOSIMKM, NOKa3biBaKOLMNE OCHOBHbIE BO3MOXHOCTM BUBIMOTEKN.
B 6a3oByto NocTaBky BKMNOYEH cnipaBoYHUK Ceolicmea nap Mamepuasios.
CnpaBOYHUK coaoepXnUT cBeaeHna o rpynne csoncts KoaghgpuyueHmsl mpeHus1 ong
BblOpaHHOM Napbl MaTepuanoB. Kpome Toro, nonb3oBaTtesb MOXeET co3gaBaTb
CcoBCTBEHHbIE CMPABOYHUKM OS5 XpaHEHUsT MHGbOpMaLumMn O CBOWCTBaxX And nap
mMaTepuarnos.

YTto0Obl BOCNONL30BaTLCSA BO3MOXHOCTSAMM CNpaBOYHMKA, HE06X0AMMO Bbi3BaTb
komaHgy UHcmpymeHmbl - Ceolicmea nap Mamepuarsios.

[o6aeneHo ceorcTBo KoaghghuyueHm mpeHusi ans UMIMHAPUYECKNX CONPSKEHUN C
HaTArom.

Basa gaHHbIX MaTepuanoB U COPTaMeHTOB
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2.3.

2.4.

O6bLwee konnyecTBo MaTepuanoB cocTtaenseT 6onee 7450 HammeHoBaHM. B Tom
yncne:

1290 oTeyeCTBEHHbIX MapoK cTaneun v cnnaBos.,;

1214 3apybexxHbIX MapoK CTanen u cnnaeos;

145 mapok 4yryHa;

725 MapokK LBETHbIX METanmoB 1 CNaBoB.;

397 mapok macen n cMasok;

171 mapka nakoB W Kpacok;

418 mapok nnactmacc;

464 mapku Knees;

1200 HameHOBaHWIN CBAPOYHbIX MaTepUNanos;

567 HaMMmeHOBaHMI NPOBOAOB U Kabenen.

Basa cogepxut 6onee 45 500 ak3eMNNAPOB COPTAMEHTOB.

JobaBneHbl cBOMCTBA:

- KoadpuumeHTt pacxoga anektpoga (ans 100 HaMmeHoBaHWIA 3NEKTPOLOB)

- KoadhpnumeHT TpeHnst ans uunmMHAPUYECKMUX CONPSXKEHUIN C HATAroM (B CNPaBOYHUK
Ceolicmea nap mamepuasnoe nns rpynnsl KoaghgpuyueHmsl mpeHus)

- XUMn4yeckuii coctaB u hu3nNKo-MexaHU4eCcKne cBoncTea anst OpoHs,
obpabaTtbiBaeMbix AaBneHMeM, 6€30N0BAHHbIX IMTENHbIX OPOH3, NaTyHen NUTENHbIX

B rpynny Cmanu nobasneHa noarpynna Cmasnu mapmeHcumHo-cmaperowue (47

HaMMEHOBaHUA C XMMUYECKUM COCTaBOM U PUNKO-MEXAHNYECKUMUN CBOMNCTBaMM).

B pasoen Mamepuansbi pasHblie gobasneHa rpynna Npagpumoesie

aHmMugpukyuoHHbIe Mamepuarsnsbi (13 HaMMeHOBaHUA C OUINYECKUMUN U DUBNKO-

MEeXaHN4YeCKMMN CBONCTBaMM)

B3anmopencteue ¢ cuctemon KOMIMAC-3D

[loGaeneHa BO3MOXHOCTb BbibOpa MatepuanoB npu paboTte co coopkon.
[oGaBneHa BO3MOXHOCTb Bblibopa Matepuana ansa tena.

MosiBunack BO3MOXHOCTb Bblbopa hopMbl NpeacTaBneHns aHHbIX, KOTopas
Bbl3blBaeTCA KOMaHAon Bbi6pamb Mamepuarl..., U3 CneayoLnx BapuaHToB:
- Cnuncok nocnegHunx BblbpaHHbIX MaTepuarnios,
— OcHOBHOE OKHO BMbnnoTekn,
- nonb3oBaTenbCkui knaccudgukaTop N3bpaHHoe.
UT0ObI BbINOMAHUTL HACTPOWKY, HEO6X0AMMO Bbi3BaTh koMaHdy cuctemsl KOMIAC-
3D Bubnuomeku - Mamepuansbi - KoHghuaypauyust 6ubsiuomeku... 1 BbiopaTb

HY>KHbIV BapyaHT Ha Bknagke Bbi6op Mamepuasia NOsIBUBLLErOCS Ha 9KpaHe
Avanora KoHguaypayusi 6ubnuomexu.

Mowuck

YckopeHa paboTa moayns lMouck.
[lo6aBrneHa BO3MOXHOCTb OCTAHOBKM MpoLecca rnomncka.

[ob6aBneHa BO3MOXHOCTb «BbICTPOro» novcka o6bekToB GUBMOTEKN. BLICTPLIN NOUCK
obecneymBaeT NO3NLMOHMPOBaHME Ha 06beKTe, HAaMMEHOBaHME KOTOPOro COOEpPXUT
M Ha4YMHaeTca ¢ 3adaHHON CTPOKKU. [NapameTpbl novcka 3agatTcs Ha [NaHenu
GbicTporo noucka. Mo ymonyaHuto oTobpakeHne ata naHenu BbiKNo4eHo. YTobbl
BKITOYUTb NaHenb, HeO6XoanMO Bbi3BaTb kOMaHay Bud - lMaHenb 6bicmpo20 noucka.
BbICTPbIN MOMCK MOXET ObITb BLINOMHEH Ha BKkNagkax MNaHenu sbibopa Mamepuansil,
CopmameHmbi, O6pabomku, ®opmbi, JokymeHmbI, BHewHul Knaccugukamop v
B Ananorax paboTbl CO CBOMCTBAMM N KOHTEKCTaMM.

[ob6aBneHa BO3MOXHOCTb noucka Nap matepranoB No 3Ha4YeHMo CBoNCTBa. PesynbTtar
noucka BblgaeTcs B BMAE CNUCKa Nap maTepuarnos.
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Omnuyus eepcuu 10 SP2 om eepcuu 10 SP1

BHumaHue! dannbl, cosgaHHble unu coxpaHeHHole B KOMIMAC-3D V10 SP2, 6ynet
HEeBO3MOXHO OTKpbITb B KOMIMAC-3D V10.

lNpuknadHbie 6ubnuomeku
HopaboTtaHa 6ubnunoteka bubnuomeka koHeepmopoe daHHbix eCAD - KOMITAC
(ecad.rtw):

- TMosiBUnack BO3MOXHOCTb COXPaHATb Ha AWUCKE NPOMEXYTOYHYH TabnuLy TEKCTOBOIO
KOHBepTOpa ANs nocneayowen paboTbl.

- [losiBunacb BO3MOXHOCTb peAakTUpoBaTb TPEXMEPHYIO MOAENb NNaThbl, MOMYYEHHYO
yepe3s IDF-popmaTbl, 3aMeHAS YCNOBHbIE MOAENN KOMMOHEHTOB Ha peanucTuyHble.

- TosiBMNacb BO3MOXHOCTb paccyMTbiBaTb Maccy Nnatbl C KOMNOHEHTaMMU.
- [JHononHena CnpaBo4yHas cuctema.

Omnuyusi eepcuu 10 SP1 om eepcuu 10

BHumaHune! dannbl, cosgaHHble unm coxpaHeHHble B KOMIMAC-3D V10 SP1, 6yaet
HEeBO3MOXHO OTKpbITb B KOMIMAC-3D V10.

Cneuucukayus

HopaboTaH MexaHn3m paboTbl C rpynnoBbIMU creumdmrKaunsiMm:

- [losiBUNacb BO3MOXHOCTb penakTtnmpoBaHUA HoOMepoB MUCMNONHEHUN No LI,BOVIHOMy
LLEeNTYKY MbILLN. ,D,J'IFI BO3BpaTa K ymonyartesibHbiIM HOMepam MCNOJSTHEHUI HeO6XO,D,I/IMO
yoanntb HOMepa, BBeAEHHbIE BPYYHYIO.

- |_|pl/l BBOAE KOJIN4ECTB HA UCMNOJIHEHNE HOMEP TeKyLlero MCrnofiHeHunA 0To6pa>|<aeTc9| B
CTtpoke coobLLeHni.

lNpuknadHbie 6ubnuomeku

B Cucmeme pacnosHaeaHusi 3D-modeneli (featureKompas.rtw) nosisunacb
BO3MOXXHOCTb YaCTU4HOro pacrno3HaBaHusa getanu. B pesynbtaTte yactmyHoro
pacnosHaBaHus B [lepeBe aetany otobpaxatoTCa pacno3HaHHbIE 3NIEMEHTbI U
OCTaBLUasACa Hepacno3HaHHOW YacTb geTtanu (B Buge "Onepaunn 6e3 nctopumn™).

Omnuyus eepcuu 10 om sepcuu 9 SP1

O6uwee
1. PeanusoBaHa nogaepxka ctaHgapta KOHukoa. KOHMKoA - 9TO cTaHAapT KOAMPOBaHUSA
CUMBOOB, NO3BOSIAOLLNA NPEACTaBUTL 3HAKM MPaKTUYECKN BCEX NMUCbMEHHbIX A3bIKOB.
2. PacwmpeHbl BO3MOXHOCTU HAacTPOMKM Buaa npunoxeHusi. B ananore Bud npunioxxeHusi
NOSIBUITUCH:
- cnucok Lyeemoeast cxema, No3BoNAOLWNA BblOpaTh LIBETOBYHO CXEMY AN1st HTepdenca
KOMIMAC-3D,

- onuus PacwupeHHble ecnnbiearoujue nodckasku, no3eonsowasn nobaBnsTb BO
BCM/bIBatOLLYIO MOACKA3KY Ha anieMeHTe ero onncaHune, otobpaxatowieecs B CTpoke
Co00LEeHNIA.
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3. PacwunpeHbl BO3MOXHOCTU HacTponkn MeHempkepa 6ubnuoTtek. MNpu nepBoHavYansHOM
HanonHeHun n obHoBneHnn MeHegkepa Tenepb MOXHO MCNONb30BaTh HECKONbKO hannos
*.Ims. MNosBMNMCb HOBblE KOMaHAbl yripaBneHus cogepxmmblM MeHeaxepa 6ubnuoTtek:

- O6Hoeumb MeHeOxep 6ubnuomek, no3sonsowas 0odasuTb B MeHemxep
onbnunoTtekn, ykaszaHHble B hannax *.Ims, n yganute 3 MeHempxepa 6ubnuotekn,
dannbl KOTOPbIX OTCYTCTBYIOT NO 3aJaHHbIM AN HUX NYTSAM; KOMaH4a 4OCTyMnHa B
MeHto Cepeuc 1 B KOHTEKCTHOM MeHo MeHemkepa bMbnmnoTek.

- O4ucmumb MeHedxep 6ubnuomek, no3songawowasn yaganute u3 MeHeaxepa Bce
BMBIMOTEKN, KPOME MOAKITHYEHHbBIX HA MOMEHT Bbl30Ba KOMaHAbl; KOMaH4a AOCTyMNHa B
KOHTEKCTHOM MeHo MeHexkepa 6ubnunorek.

4. TlpekpalieHa nogaepkka cneayrowmx qopmaTos:
-  KOMMAC-CumeonbHbit dpopmat KSF (*.ksf),
- Vectory 4.x (*.vc4),
- Vectory 5.x (*.vcH),
- KOMMAC-Bektop lMpo (*.cv4),
- KOMMAC-YepTexu 4.x (*.cad),
- KOMMNAC-®parmeHTsl 4.x (*.frg).

TpexmepHoe ModenupoeaHue

1. [pwn paboTte ¢ mogenamm cbopok (*.a3d) Tenepb MOXHO BLINOSTHATL TE XXe onepauun, 4To u
npu paboTe ¢ mogensio Aetanu: gobasneHne/yganeHne martepuana, cosgaHue acok,
cKkpyrneHun, pebep xectkoctu un 1.0. (McknoyeHne cocTaBnsaoT onepaunm co3gaHus
NINCTOBOTO TeMna U NUCTOBbLIX ANeMeHTOB.) Takum obpa3om, NosiBUNack BO3MOXHOCTb
co3gaHus B cbopke Ten, npuHagnexaiimx camon cbopke, a He kakomy-nnbo n3
KOMMNOHEHTOB. KHOMKM ANg Bbl30Ba KOMaHAb! BbIMOMHEHWS onepauuin HaxoaaTcs Ha
naHenu PedakmupoeaHue c60pKu.

I'Ile BbINOJIHEHUN OI'IGpGLI,I/IVI yaaneHnda Mmartepuana B c6op|<e MOXHO YKa3aTb, Kakme
0ObEeKTbl AOMKHbI BXOAUTb B 06NacTb npuMeHeHuna onepauunn: Tena, KOMNOHEeHTbl NI n
Tena, U KOMNOHEHTHI.

B cbopke Takke ctana gocTynHa komaHaa YcsoeHoe usobpaxeHue pe3bobl.

2. [losiBunacb BO3MOXHOCTb MPOCTAHOBKN pa3MepPOB U 0603HAYEHNN B TPEXMEPHbIX
moaenax. KHonku ons Bbl3oBa COOTBETCTBYIOLLMX KOMaHA HaxogaTcsa Ha naHenu
YcnoeHble 0603Ha4YeHUs1, KOTOPasi B CBA3M C 3TUM NepeumeHoBaHa B QsieMeHmbl
oghopmIIeHuUs.

Pa3mepbl 1 0603Ha4YeHns, MeroLMeca B MOAENU, MOryT ObiTb NepeaaHbl B YEPTEX,
cogepxawum accounaTmBHbIE BUAbI 3TOW MOAENN.

Kaxxgomy pa3mepy, cosgaHHOMY B MOAENU, aBTOMATU4ECKM NpUcBanBaeTcs MMs
nepeMeHHON. DTN NnepeMeHHble MOXHO UCMOSb30BaTh B CUCTEME YpPaBHEHWUIA MOZENMN.
N3meHsATb 3HaYeHNs1 pa3amMepoB HemMb3s.

3. PacwupeHbl BO3MOXHOCTU yNpaBfieHNsl Macco-LEeHTPOBOYHbIMM XapaKTEPUCTUKAMM

Moaeneun.

— [lonb3oBaTenb MOXeT 3aaaTb 3Ha4YeHne NIIOTHOCTU, MacChl UM KoopaMHaT LeHTpa
mMacc mogenu (3agaHHasi 4nst cOopKM NAOTHOCTb M MaTepuar cYnTarTCs
OTHOCSILLMMUNCS K MOCTPOEHHBIM B Hen Tenam). Mpu BcTaBke mogenu B cOOpKy B
KayeCcTBE KOMMOHEHTA 3TN NapamMeTpbl NepeaatoTcs B COOPKY M MCMONb3YyOTCSA BO
BPEMS pacyeTa ee MacCOo-LEHTPOBOYHbIX XapakTepuctuk. pn HeobxoanmMocTh BO
Bpemsi paboTbl CO COOPKOM MOXHO M3MEHUTL napamMeTpbl MLLX koMnoHeHTa.
BBefeHHble 3HauYeHus 6yayT XxpaHuTbCcs B cOOpKe M MCMNOMb30BaTbCA Npu pacyeTe ee
MacCO-LIEHTPOBOYHbIX XapaKkTepUCTUK.

[na 3agaHma NnOTHOCTM MaTepuana, Maccbl U KOOPAWHAT LlEHTPa Macc CRyXuT
Bknaaka lNMapamempsi MLUX NaHenn cBOMCTB NpW HAaCTPOMKE CBONCTB MOAENN UMK
KOMMOHEHTA.
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10.

11.

— 3apgaHHble BPYYHYHO Unn pacdeTHble napameTpbl MUX 3anuckiBatoTca B chann mogenu.
Ecnu napameTpbl paccymTbiBalOTCS, BO3MOXHO MX aBToOMaTn4eckoe obHOBNEHNe
(mepecyeT) Npyn coxpaHeHnn N/nnn Npyn NepecTpoeHnn mogenun. Hactponka
aBToMaTuyeckoro nepecyeta MUX npomnssoauTca B guanore, Bbi3abiIBAEMOM KOMaHLOM
CepsBuc - NapameTpesl... - Cuctema - Pegakrop mogenen - MUX.

HopaboTaHa komaHaa Toyvka: NOABUNNCL HOBbIE CNOCO6LI 3a4aHNS NONOXEHUS TOUKK:
- [lepeHocomM omHocumesibHO o6 bekma,

- Ha nepeceyeHuu deyx o6 bekmos,

- Ha kpusoli,

— Ha noeepxHocmu,

- B uyeHmpe o6bexkma,

- [lpoekyueli mo4Ku Ha NOBEePXHOCMb.

Mexagy NOCTPOEHHOW TOYKON N 06BHEKTOM (06 bEKTaMn), ykadaHHbIM NMPU NOCTPOEHWMN,
dhopmupyeTcsa accoumaTvBHasa CBA3b.

Mpwv cosnaHnm 1 pegakTUpPOBaHNM TPEXMEPHOIO 3fIEMEHTa Ha dKpaHe oTobpakatoTcs
pasMepbl, yrpaBnstoLwmne reoMeTpuen acknu3a aToro anemeHTa. lMons3oBaTenbs MOXET
M3MEHSITb 3HAYEHNA Pa3MepPOB U NPUCBOEHHbIE UM UMeHa NepeMeHHbIX. [ns aToro
Heo6XxoaMMOo ABaXabl LENKHYTb Ha pa3MepHOn Haanucu.

BkntoyeHne n oTknNoYeHne JocTyna K pa3mepam 3cKm3a Npom3BOANTCS C MOMOLLbIO ONLmK
lMoka3blieamb pa3Mepbl 3CKU3a 6 onepayusix, Haxoa4sLencs B agnanore HacTponKn
oToOpaxeHust paamepoB 1 0603HaYeHUn (bbIBLLNI gManor HaCTPONKN OTOBpaKeHns
pa3MepoB B 3CKU3e; ANS ero Bbi3oBa CNyuT komaHaa Cepeuc - lMapamempl... -
Cucmema - PeGakmop modenel - Paamepb! U 0603Ha4YeHUs).

B komaHaax JlomaHasi v Cnnalin Ha MNMaHenu cneumanbHOro ynpaeneHust nosiBunach
kHonka Mocmpoumb moyky. OHa CrnyXuUT Ans nepexona B PeXuM NoCTPOEHUsI BEPLUMHbI
KPUBOWM, B KOTOPOM AOCTYMHbI BCE CNOCOObLI 3a4aHUS NONOXEHUS TOYKU.

MosiBuNnacb BO3MOXHOCTb 3afaHunsi Habopa 06bLEKTOB, Y4aCTBYHOLLMX B ONpeaeneHnm
rabaputa mogenu. OTa HacTpoiKa NPoM3BOAUTCS B Anarore, Bbi3biIBAEMOM KOMaHAoM
Cepsuc - lMapamempeil... - Cucmema - PeGakmop modenel - Fabapum.

B conps>XeHnax Tenepb MOryT y4actBoBaTb KOMMNOHEHTbI-3K3eMMidpbl MaCcCMBOB.

B meHto Bud npwu pabote co cbopkammn gobaBneHa komaHaa CKpbimb 8 KOMITOHeHmMax.
OHa nmeeT Takoe e NOAMEHI0, Kak KomaHaa CKpbImb, 1 NO3BOSSET YNpaBnsTh
oToOpaxeHneMm BCnoMoraTesibHbIX OO bEKTOB B KOMMOHEHTaxX COOPKM.

KomaHaa Jemanb-3azomoeka Tenepb OOCTYMNHa Kak 10 CO34aHuA B MOAENu Tern, Tak 1
nocrne, T.e. Tenepb B MOAENb MOXHO BCTaBUTb HECKOSbKO 3aroTOBOK.

[lopaGoTaHa onepauus dacka: yny4lleHbl anropuTmbl popmMnpoBaHms dacku, paboTa
dhaHTOMa, AMArHOCTMKa KOPPEKTHOCTM NOCTPOEHNS.

Fpaghuyeckue OoKymMeHmMbI

1.

MosiBMNack KomaHaa 3asiueka, No3BoNALLLAaA co3gaBaTh OAHOLIBETHbIE 3aNMBKU U
rpaguveHTHble 3anuBKK crieayoLwmnx TUMNoB:

- JluHelUHas,

- UHunuHdpu4eckas,

- Yenoeas,

— KoHuyeckas,

- PaduanbHas,

- KeadpamHas,

KHonka ons Bbi3oBa koMaHAbl 3asiueka HaxoauTcs Ha naHenu Meomempusi, o6pasys

rpynny ¢ komangon Lmpuxoeka. 3annBka Kak CTUIb LUTPUXOBKM UCKMOYEHA N3 KOMaHAbI
LWWmpuxoeka.

B meHio Bcmaeka nosiBunacb komaHga Becmaeumsb usobpaxeHue u3 euda opy2020
Yepmeixa, NO3BONAOLLAA BCTABUTb B TEKYLLMI YEPTEX COOAepKMMOe BMaa OpYroro
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yepTexa. Onummn cosgaHnsl BCTaBKU BUaa U NpueMbl paboTbl C HEl B LIENOM Takue Xe, Kak
AN BCTaBKM cpparMeHTa.

Ownanor ynpaeneHusa parmeHTamu 3ameHeH MeHedxepomM ecmagok eudos u
¢pacmeHmos. [Ins ero Bbi3oBa CNyxut komaHaa MeHedxep ecmagok eudos u
¢hpacmMeHmoes, HaxoasiLasica B MeHo Pedakmop Ha mecTe KoMaHabl YrpaesieHue
¢gpacmeHmamu.

BcTaBku BMOoB u pparmeHToB oToBpaxatTcs B [lepeBe yepTexa. B [Jlepese
NnoKasblBalOTCA HOMepa BCTaBOK M UX obLLiee KONM4ecTBO.

Monb3oBaTenb MOXET racuTb UNW AenaTtb BUAMMbIMU CIOV BCTaBKW BUAA, UCMOSb3Ys
MeHeOdxep dokymeHma.

B meHio Pedakmop nosisunacb komaHaa YonuHums 0o 6nuxaltwezo o6bekma. OHa
NO3BONSAET NPOAOIKUTL rEOMETPUYECKUIA MPUMUTUB A0 BnvkanLLen TOYKN nepecedeHmns ¢
Apyrnm obbekTom. KHomnka ans Bbi3oBa KOMaHAbl HAXOAMTCS Ha NaHenm
PedakmupoeaHue, B 0QHOW rpynne ¢ KOMaHaou BbipoeHsIMb Mo 2paHuye.

MepekoMmnoHoBaHa 1 AONONHEHA HACTPOViKa NapamMeTpPOB acCOLMATUBHBLIX BUAOB.

YnpaBneHue nepegayen B acCoOUMaTUBHbIN BUA pa3MepoB 1 0603HaYEeHUn N3 Moaenm
NPOM3BOANTCS MPU HACTPOMKE NapaMeTpoB Buaa Ha HOBOW Bknazake lNaHesnim CBOUCTB -
AnemeHmbl oghopmisieHusi. Ha 3Ty BKNagKy NnepeHeceH nepeknoyaTenb oTobpaxeHus
pe3bbbl ¢ Bknagkn O6bekmbi. Ha Bknagke O6bekmbI nosiBunack onums Omobpaxamb
CKpbImbie 06 beKkmbI, N03BONAOLLAA NepeaaBaTh B acCOLMaTUBHbBIN BUA 306paxeHun
CKPbITbIX TEST U NOBEPXHOCTEN.

CooTBeTCTBYOLWMM 06pa3om U3MEHEH Ananor HaCTPONKM NapameTpoB BuAA (Bbl3biBAaeMbI
0N Tekylero Yeptexa komaHgon Cepeuc - lNapamempsi - Tekywuli yepmex -
MNMapamempsbi dokymeHma - Bud, a nns HoBbIX YepTexen Cepeuc - lNapamempsbl -
Hoeble dokymeHmbl - paghuyeckue okymeHmel - [Mapamempbi 00KymeHma - Bud).
Tenepb 3TOT AManor coaepXxut Bknagky O6bekmbl, Ha KOTOPY NepeHeceHa rpynna
lMepedasaembie 06bekmbI C BkNagku Mapamempsbl, v BKNagky seMeHmbl
oghopmiieHus1, NO3BONSAOLLYIO YyNPaBnaTb Nepegadven B Buag nsobpaxeHun pesbobl,
pa3mepoB U 0603HaYeHNI U3 MOAENMN.

YnpaeneHue otobpaxeHneM B YepTexe pasMmepoB U 0603HaYeHUIN, NepeaaHHbIX 13
MoZenu, OCyLLECTBISAETCS C NOMOLLBIO KOMaHabl [Tokazamb CKpblimble 0603Ha4YeHus! B
MeHI0 Bud v komaHabl CKpbImMb B KOHTEKCTHOM MEHIO pa3Mepa nnm o6o3HaveHus.

MosiBunacbk BO3MOXHOCTb BCTABKU CCbINIOK B S4ENKM OCHOBHOW Haanmucu Yeptexa. lNMpu
BCTaBKE CCbIKN B A4enky «Maclutab» no ymonyaHuio npegnaraeTcs co3gaHue CCbikn Ha
mMacLiTab smaa.

Ha Bknagke Mapamempb! ananora HaCTpoOnKM napameTpoB Buaa nossuiachk onuus
Co30asamb ccblsIKy Ha Macwmab euda 8 oCHO8HoU Hadnucu. Ecnv oHa BKnoYeHa, TO
nocne Toro, Kak Nonb3oBaTtesib CO34acT B YepTexe nepsbin BUA, B A4enky «Macwwtab»
OCHOBHOM Hagnucu BygeT aBTOMaTM4eCcKM BCTaBreHa Ceblfika Ha mactab aToro Buaa.

B Menedxepe dokyMeHma nosiBunacb BO3MOXHOCTb KOMMPOBAaHWS CMOEB U rpymnn Croes
mexay Bugamun. KonnposaHue nponssoanTcs NyTeM «nepeTackMBaHUsA» Croes v rpynn
MbILLBLIO U3 OQHOMO BMAa B Apyron. [Ina konnpoBaHWs rpynnbl cnoes Heob6xoaMmo
yaepxusaTb HaxxaTown knasuwy <Ctrl>.

Copepxnmoe UCXoOHbIX CROeB UTHOPUPYETCS, T.€. B pesynbTaTe KoNMpoBaHUs
Mosly4aroTCA MycTble CIOW.

B komaHgax cosgaHus 06bekToB, Tpedytowwnx Beoga paguyca (OkpyxHocmb, [yea,
MHoz2oyzonbHUK v gpyrue komaHabl) Ha lNMaHenn CBOMCTB nosdBuMMiack rpynna
nepekntovatenen Mapamemp. OHa NO3BONSET yKka3aTb, KAKON NapamMeTp OKPYXXHOCTH
OyaeT BBEeAEeH - AnameTp unu paguyc.

MosiBunack BO3MOXHOCTb aBToMaTuyeckoro gopmmpoBanms umeHn KOMIMAC-gokymeHTa
npv NepBoM coxpaHeHuun. imsa moxeT npeactaBnsaTb cobon ob6o3HaveHne, HanmeHoBaHne
nnn koMbrHauunio 0603HaYeHNS 1 HaMMEHOBaHNS AOKYMEHTa.

Bbibop BapraHTa MMEHOBaHUSA AOKYMEHTa NPOM3BOAUTCA B Ananore, Bbi3bIBa€MOM
komaHgon Cepeuc - [Napamempsi - Hoeble dokymeHmbI - UMs1 ¢halinna no yMon4aHuro.
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10.

11.

12.

B meHi0o MHCmpymeHmbI nosiBunack komaHaa BbipoeHsimb pa3mepHbie nuHuu. OHa
NO3BONSET BblpaBHMBATL BAOSb OAHOW NPSAIMON NapansesbHble pasMepHble NUHUK
NMHENHBbIX Pa3MePOB U BblpaBHMBATL PaanyCbl pa3MepHbIX JIMHUIA YINOBbIX pa3MepoB. [ns
BbIpaBHMBAHUSI HYXXHO yKa3aTb pa3mep-obpased,.

MosiBMNacb BO3MOXHOCTb HANOXEHWS CBSI3EN U OrpaHUYEHNIn Ha CTPENKK B3rnsiaa v NMHUA
pa3pesa/ceveHusi. Hanpumep, cTpenka B3rnsga MoxeT OblTb napannesibHa OTpesky,
CErMeHTbl NHUM pa3pesa MOoryT ObiTb BEPTMKaNbHLIMU, FOPU3OHTaNbHLIMU UK
nepneHavKynapHeiMu apyr apyry. MNpv paboTe B NapaMeTpuyeckom pexmnmMe CBS3N U1
OrpaHMYeHns Ha CTPenku B3rnsaa v NIMHUK paspesa/ceyvyeHunst HaknaabliBarTcs
aBTOMaTUYECKW.

[opaboTtaHbl komaHabl Ceoticmea n Konupoeams ceolicmea: B okHe Ceolicmea cTanu
AOCTYMHbI ANS U3MEHEHMS U KOMMPOBaHUSA Takme CBOMCTBA OOBLEKTOB, kak Cmusb
mekcma, lNapamempsbi wpugma (CoO6CTBEHHO LIPUAT, BbICOTA, LBET U T.M.) U
Mapamempsbi ab3aya (Liar CTpokK, OTCTYMbl, BblpaBHUBAHNE U T.M.).

Komanpa Ceolicmea ctana A4OCTyNHa B KOHTEKCTHOM MEHIO BblAENEHHOro obbekTa.

NopaboTaHa komaHaa Jeghopmayusi cOsu20M: Tenepb C ee NOMOLLbI MOXHO cABUraTb
BOOIb BbIHOCHBIX NIMHUIA pa3MepHbIe NIMHUKN NMUHENHBIX Pa3MepoB - 6e3 CMeLLeHNs To4ek
npuBA3kM pasmepa. [Insi BbINONHEHNs Takoro npeobpa3oBaHust Heo6xoanMo, YTOObI B

pamKy BblaeneHusi KoMaHabl MONIHOCTLIO Nonana pasMepHasi NMMHUS (HO He BECb pasmep).

Tekcmoenlil npoyeccop u paboma ¢ mabnuyamu

1.

MosiBunacek komaHaa Bemaeka - PucyHok, N03BonsoLLas BCTaBUTb B TEKCT Unn Tabnuuy
nsobpaxxeHune n3 pactposoro ganna popmata BMP, GIF, JPEG, PNG, TIFF nnn TGA.

KHonka ans BbidoBa KOMaHAbl HAX0AMUTCA Ha NaHenu Becmaeka @ mekcm.

[nsa obecneyeHns BO3MOXHOCTM MCNONb30oBaHUA KOHMKOA-LLIPUATOB NOSMHOCTBIO
nepepabotaH guanor Bbibopa cMMBOa, NOSIBIAIOLWMWIACS MOCNe Bbl30Ba KOMaHAbI
Bcmaeka - Cumeorn.

PacLumnpeHbl BO3MOXXHOCTM paboThbl CO CTUISIMU TEKCTOB.

- Ha Bknagke @opmam [NaHenn cCBOMCTB K Ha naHenn @opmMamupoesaHue Npun BBoae 1
penakTMpoBaHust TEKCTa AOCTyNeH cnncok Cmusib. OH cOAEepPXXUT CMMCOK CUCTEMHbIX
CTUNEen TeKCTa U CAYXUT AN CMeHbl Tekywero ctuns. Ctpoka Apyaoi cmurb...
Nno3BONAeT BbliOpaTb CTUIb U3 HAbopa UM BHELUHeN BubnmoTeku.

- Ecnu dbopmaTtmpoBaHmne Tekcta, odOpMIIEHHOrO Kaknm-nmbo cTtunem, U3MeHeHo no
CpaBHEHMIO C MapamMeTpamMu, XpaHALWMMIUCS B CTUIE, TO Nepes Ha3BaHNEM CTUNS B
cnucke Cmusb oTobpaxaeTcs «3Be3goyvkar». Ytobbl BEpHYTL NapamMeTpbl TEKCTa K
CTMNEeBbIM, cregyeT BblOpaTh Ha3BaHME CTUMA U3 CMUCKa UM HaXKaTb KOMOUHaLMIO
knaeuw <Ctrl> + <[pobGen>.

[nsa oToGpaxeHnst Ha3BaHUN WPUATOB B cnncke Lipughm Tenepb UCnonb3yeTcs

HayepTaHMe CMMBOJIOB, onpeaensaemMoe COOTBETCTBYOLWMMN WpudTamn. NKoHka

TrueType-wWpnTOB HE NokasbiBaeTCs.

Mpn nepexone B pexxum peaakTMpoOBaHUS TEKCTOBOro ob6bekTa nnm tadbnuupsl No ABOVMHOMY

LLLEeNYKY Kypcop yCTaHaBNMBaeTCH B MO3MLMIO, COOTBETCTBYIOLLYIO €ro NonoXeHuo B

MOMEHT LLenyKa (paHee Kypcop nepexoansn B Ha4ano TEKCTOBOro o0bekTa nnm B NepByto

AYenKy Tabnuubl).

YcoBepLleHcTBOBaHa paboTta ¢ Tabnuuamu.

— T[losiBUnacb BO3MOXHOCTb KOMMPOBaHNA AMana3oHa siYeek.

- [pn nepemeLLeHnn n konuposaHun Tabnuubl B rpapnyeckoM JOKYMEHTE Tenepb
0TOOpaxarTCcs He TONbKO BUOMMbIE, HO U HEBUAMMbBIE (BbIKIMIOYEHHLIE) PaHNLIbI STYEEK.

lMpedeapumenbHbili npocMomp nepeod ne4yamsio

CTano BO3MOXHbIM COXPaHATb U 3arpyxaTtb AaHHbIE AN pexuma npeaBapuTenbHOro
NPOCMOTpa - MMeHa AOKYMEHTOB, NapameTpbl X pa3MeLleHMs Ha none BbiBOAA,
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HaCTPOMKN NapaMeTpoB BbIBOAA, CBeAeHNst 00 ycTporcTBe BblBoAA. [laHHble
3anucbiBaloTCcA B pannbl 3agaHuin Ha neyvartsb (*.pjd).

3anuck 3aiaHnA Ha rnevaTtb NPOU3BOAMTCS B peXnme npeasBaputeribHoro npocmotpa. Ans
3TOro crnyxut komaHga ®aun - CoxpaHuTb 3agaHue Ha neyarb...

3arpyska 3afiaHusa BO3MOXXHa KaK B peXuMe npegsapuTernibHoro npocMoTpa (C NoOMOLLbIO
koMaHabl Paln - 3azpy3umb 3adaHue Ha ne4ame...), Tak U B 0ObIYHOM pexume paboThbl
(c nomoLbo komaHabl Palin - 3adaHue Ha ne4ams - 3a2py3ums...).

Cneyudukayus

MosiBunachk BO3MOXHOCTb coxpaHeHus crneundurkaumm B gpopmat Microsoft Excel ¢
NMOMOLLIbIO KOMaHabl Palisn - CoxpaHUMb Kak...

Umnopm u akcrnopm

B nanky ...\Sys go6aeneHbl KOHUKOA-LLUpUDTHI:
- GOST_AU.shx,
- GOST_BU.shx.

N3MeHeHuUe KoMrisiekKma nocmaeku

1.

daninbl, coctasnsaowme komnnekTt noctaskm KOMIMAC-3D V10, pasgeneHbl Ha Tpy YacTu:

- bBa3soBas yacTtb komnnekra noctaBku KOMIMAC-3D V10 (co6¢cTtBeHHO thannbl
cuctembl KOMIAC-3D V10),

- MawwuHocTpouTenbHaa koHdpurypauma gana KOMIMAC-3D V10 (6ubnuotekn ons
MaLUMHOCTPOEHUS),

- CrpoutenbHasa koHdurypaumsa ana KOMIMAC-3D V10 (6ubnmoteku gnsa
CTpouUTENbLCTBA).

YcTaHoBKka KoHpurypauun npounssoantca nocne yctaHoskn KOMMAC-3D V10.

MepeyHn GMBIMOTEK, COCTaBMAIOLNX MALLUMHOCTPOUTENBHYIO U CTPOUTENBHYIO
KoHurypauum, npusegeHsl B pannax .\MCAD\ReadMe_MCAD.rtf n .\AEC\
ReadMe AEC.rtf cooTBETCTBEHHO.

HoBble BO3MOXHOCTU BUBNIMOTEK AN MALLMHOCTPOEHNSA N CTPOUTESNLCTBA ONUCAHbI B
dannax .\MCAD\RelNotes_MCAD.ritf n .\AEC\RelNotes_AEC.rtf COOTBETCTBEHHO.
M3meHeHnsa B KOMMMEKTe NOCTaBKM NpUKNagHbIX OMBNMoTek Ansa NpoMbILLIEHHO-
CTPOUTENBHOrO NPOEKTUPOBaHMA onucaHbl B hanne RelNotes PSP.rtf.

B komnnekT noctaBku BkntoveHa 6ubnuoteka NMpoBepka AOKYMeHTa
(KompasChecker.rtw). bubnuoteka npegHasHadeHa Ans YNpOLEHWS Noncka 1
ncnpasneHus B rpacdmyeckux KOMIMAC-gokymeHTax owmnbokK, CBA3aHHbIX C pasMeLLEeHNEM
reomMeTpudecknx 00bLEKTOB 1 pa3MepoB, a Takke OLNMBOK NPOCTaHOBKM 0603HaYeHUN
NO3MLMIA N NOAKITYEHUS K HAM 0OBEKTOB cneundmkaumm.

OTaensHO onnayMBaemMas NULEH3uA Ana pabotbl ¢ 6GuUbnnoTeKkon He TpedyeTcs.
B komnnekT noctaeku BkNtoYeHbl KOHUKOA-LIPUATHI:

- GOST type AU (ums danna wpudpta - GOST_AU.ttf),

- GOST type BU (ums canna wpudpta - GOST_BU.ttf).

M3 komnnekTa noctaBku UcknodeHa Bubnuomeka aemomamu3ayuu murnoebix
npoekmos (project.rtw).

lNpuknadHast 6ubnuomeka KOMITAC

W3 lMpuknadHoli 6ubnuomeku KOMIMAC vckntoyeHa komaHaa Becmaeka
napamempu4ecKko20 3JIeMeHma.
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lMpo4ue npuknadHbie 6ubnuomeku

1.
1.1.
1.2.

1.3.

1.4.

1.5.

1.6.

HopaboTtaHa Bubnuomeka mamepuasioe u copmamMmeHmoes (materials.exe).
YckopeHa 3arpyska onbnuoteku.
YBenuuunock HanonHeHne 6asbl MaTepuarnos.
- B 6ase cogepxutcsa 6onee 6800 HanmeHoBaHWIA MaTepuasnos, B TOM YNCIIE:
1235 oTeyeCcTBEHHbIX MapOK CTanen v crniasos;
720 3apy0exHbIX MapoK CTanewn u Crnnaeos.;
145 mapok 4yryHa;
596 mapok UBETHbIX METASNOB W CMaBoB;
397 Mapok macesn U CMasok,;
171 mapka nakoB 1 Kpacok;
418 mapok nnacrmacc;
464 mapKku Knees;
1167 HaMMeHOBaHMI CBApPOYHbLIX MaTepmnarnos;
567 HaMmeHoBaHMIN NPOBOAOB W kKabenen.
- Bba3sa HacuuTbiBaeT 6onee 42000 ak3eMNNAPOB COPTAMEHTOB.
— [obGaBneHbl cBONCTBA:
- yeem B pasaen Jlaku u Kpacku Lnsi NONyYeHUs NONHOro 0603HaYeHus,
— HapyXHbIlU Quamemp v No20HHas1 macca B pasaen lpoeoda u kabenu.
- [obaeneH pasgen Cmasnu penbcosesble.
HopaboTaH MexaHnam noucka. PesynbTaTbl noncka Tenepb MOXHO NPOCMOTPETL B BUAE
AepeBa unu B BUAe Cnmcka.

B CnpaBoyHuke cknenmBaembix matepmnanos (MHcmpymeHmsbi - Ckneugaembie
MamepuaJibl) NOsIBUNACb BO3MOXHOCTb MOSTyYeHNst MHOpMaLMK HE TOSNBbKO O CMNCKe
KneeB Ana Napbl MaTepranos, HO 1 O CIMCKE Nap MaTtepuanos, AN KOTOPbIX Ha3Ha4YeH
BblIOpaHHbIN KNew.

[obaeneHa HacTpolika Bbi6op mamepuana, Nno3eonsowas ykasatb dopMy Ans Bbibopa
MaTtepuana. ATo MOXeT ObITb CIMCOK NOCNeaHNX BblIOpaHHbIX MaTepuanoB, OCHOBHOE OKHO
crnpaBOYHMKa, MO0 NoNb3oBaTENbLCKNA Knaccudmkatop M36paHHoe. 1o ymonyaHuto
yCTaHOBNEHA BO3MOXHOCTb Bbl6Opa 13 cnucka nocrnegHnx BblbpaHHbIX MaTepuaros.

[lo6asneHa BO3MOXHOCTb BblibOpa MaTepuanos npu paboTte co cbopkon. ITa
BO3MOXHOCTb NpeAycMOTpeHa Ans co3faHns pasnnyHblX ncnonHeHun cbopku. Nossonset
B cObopke HaszHayaTb maTepuan ans KOMMOHEHTOB-AeTarnen, OTNNYHbIM OT MaTepuana,
yKa3aHHOro B chanre getanm.

B meHio Cepeuc nobaeneHa komaHaa KoHeepmep eQuHUY, u3MepeHusl, KoTopasi
NO3BONSAET OTKPbITb CMPABOYHMK eAMHML, M3MepeHus. CrpaBoYHMK TaKkke aaeTt
BO3MOXHOCTb fepecyeTa 13 04HON eaunHMLbl U3MEPEHUs B APYryHo.

HopaboTtaHa Bubnuomeka koHeepmopoe daHHbIx eCAD - KOMITAC (ecad.rtw): B
Tekcmoeom KoHeepmope nosiBuacb BO3MOXHOCTL UTeHnst BOM-daiinos cuctemsl
NPOEKTMPOBaHNA nsgenui anekTpoHHom TexHukn — ALTIUM DESIGNER 6. BOM-cain
AosmkeH ObITb nogrotoBneH B oopmarte TXT ¢ pasgenutenamu "tabynauusa”.

Omnuyus eepcuu 9 SP1 om eepcuu 9

BHumaHune! dannbl, cosgaHHble unu coxpaHeHHble B KOMIMAC-3D V9 SP1, 6yaert
HEBO3MOXHO OTKpbITb B KOMIMAC-3D V9.
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pagpuyeckue oKymeHMbI

1. TlMosiBUnack komaHga Ceolicmea, cnyxallas angd Bbl3oBa okHa Ceolcmea. B 3ToOM OkHe
BO3MOXEH NMPOCMOTP N N3MEHEHNE CBONCTB BblAENEHHbIX 00BLEKTOB. Hanpumep, MOXHO
OLHOBPEMEHHO U3MEHUTb pagnyc BCeX BblAENEHHbLIX OKPY>KHOCTEWN.

KHonka ans Bol3oBa koMaHabl Ceolicmea HaxoauTcda Ha naHenn CmaHOdapmHast.

2. Tlosieunack komaHaa Konuposampb ceolicmea, No3BossoLWas NepeHeCcTU CBONCTBA
BblOpaHHOro obbekTa Ha gpyrme oobekTbl. [1nsa npocMoTpa TEKYLLMX 3HAYEHUIA CBONCTB
BbIOpaHHOro o6bekTa 1 N3MeHeHUs Habopa KonmpyeMbiX CBONCTB CIYXXUT OKHO
Ceolicmea.

KHonka gns BbizoBa komaHabl Konupoeame ceolicmea HaxoauTcs Ha naHenm
CmaHdapmHasi.

3. KomaHpa PacwupeHHoOe ebidesieHue nepenmMeHoBaHa B Bbidesiumb rno ceolicmeam v
AopaboTaHa: nosiBunack BO3MOXHOCTb paboThbl ¢ paamepamu n 0603HayveHnssMu (B TOM
yucne Tekctamu, Tabnuuamm, o6osHadeHnammn gns MNCr).

4. TlosiBunacb BO3MOXHOCTb aBTOMATUYECKOrO COXpPaHeHMs Ha3BaHWU Tabnuu
crneundukauun B hann TEKCTOBbLIX WabnoHoB. Ecnu coxpaHeHne BkNoYeHo, TO B harne
TEKCTOBbIX LWAabnoHOB chopmupyeTca pasgen Cneyugukayus - HazeaHue
crieyugukayuu Ha lucme 4Yepmeska, B KOTOPbI NOMELLATCS BBEAEHHbIE Ha3BaHMS.

B aTOT e pasgen Tenepb BKIHOYAKOTCS TEKCTbI 06BHEKTOB creundmkanmm - ¢ rpynnmpoBKOW
no pasgenam crneundukaummn (paHee COOTBETCTBYOLLME pa3aerbl pa3MmeLLanmcb Ha
NepBOM YPOBHE CMUCKa).

5. [HopaboTaH npouecc BKIIOYEHUSA hparMeHTa B NOMNb30BaTENbCKUIN CTUMb NNHUW. Tenepb
npv gobasneHnn parmeHTa y4ynmTbiBatOTCA UCMOSb3yeMble B HEM CTUMU NIUHUA.

TpexmepHoe ModenupoeaHue

NlopaboTaHa koMaHaa JTomaHasi: Tenepb NPy BKIOYEHUM OTOOPaKEHMS1 BEPLUMH Ha
3KpaHe 0TMEeYalTCsl He TONMbKO CKPYrMEeHHbIE BEPLUMHBLI TOMaHOM, HO 1 BCe OCTarnbHble
BEPLUMHbI, @ TAKKE KOHLEBbIE TOYKWN CKPYrIEeHUIA.

Umnopm u akcriopm

1. TMosiBunack Bo3aMoxHoCTb akcnopta KOMIMAC-gokymeHTOB B hopmaTsl Windows Metafile
(WMF) n Enhanced Metafile (EMF).

2. YcoBeplueHCTBOBaH umMnoptT dannor copmato DXF n DWG.

- B gmanore oTkpbiTna hannos gobasneHo MeHO KHONKNM OmMKpbIMb, KOMaHAbI
KOTOpOro No3BOnstoT BblOpaTbh BapnaHT MMMNopTa ykazaHHOro anna:

- OmKpbImb - nMNOpT 6e3 BbI30Ba Anarnora HaCTPOWKM NapaMeTpoB umnopTa (u,
COOTBETCTBEHHO, 6€e3 M3MeHeHnss napaMeTpoB UMMNOPTA);

- OmKpbImb ¢ NnapaMempamu... - UMMNOPT C BbI3OBOM Auanora HacTPOnKu
napamMeTpoB MMmnopTa.

- [MapameTpbl nmnopta cdavnoe DXF n DWG, 3agaHHble B COOTBETCTBYIOLLMX AMarnorax
HaCTPOWKKN, COXpaHATCA Mexay ceaHcamm padotel KOMITAC-3D.

- [losiBMnacb BO3MOXHOCTb Npeobpa3oBaHUsA TEKCTOB, HabpaHHbIX wpudtamm *.SHX.
lMpeobpasoBaHne BKNOYAET 3aMeHy WP Ta, KOPPEKTUPOBKY BbICOTbI U CYXXEHUSA
CMMBOJIOB, a TaKkke nepekoanpoBKy. MNapameTpbl npeobpasoBaHns 3agatoTca Ans
kaxkgoro wpudTta *.SHX n xpaHatcs B danne convixt.tfn nognanku ..\Sys rnasHom
nanku cucTembl.

lMpuknadrHbie 6ubnuomeku

1. [OopabotaHa 6ubnnoteka Tpybonpoeodni 3D (Piping.rtw).

- T[losiBUNacbL KomaHaa Bbl6pam1: anemeHm. OHa no3sonsieT Bbl6|/|paTb N BCTaBIIATb
ANneMeHTbl B JOKYMEHT U3 3apaHee NoAroToBfiEHHbIX TUMOBbIX Ha60pOB.
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- [opaboTaHbl KOMaHAbl NOCTPoeHUst Tpyb v komaHaa Mapamempsl mMpy6bi.
MosiBunack BO3MOXHOCTb 3a4aBaTb paanyc NoBOpOTOB TPYObl Yepes 3Ha4YeHNe ee
HapyxHoro gnameTpa. B komanae Mapamempsbi mpy6bi NosiBUNacb BO3MOXHOCTb
pas3genbHOro ynpaeneHns napameTpamu Tpyobl U paanycoM ee NoBOPOTOB.

- B komange Mocmpoums mpy60onpoeod nosiBuiack BO3MOXHOCTb aBTOMAaTMYECKOro
MOCTPOEHMS BPE3OK B MECTax BETBIEHUIA TpaekTopuin Tpyo.

- YacTtb nocTpoeHun B komaHaax Bpe3ka n Pa3desika nepeHeceHbl C Tpaektopui Tpyo
HEenocpeAcTBEHHO B Moaenu Tpy6, 4to Ao6aBuno anemeHTam-pesynbtatam
BbIMOMHEHNST 3TUX KOMaHA YCTOMYMBOCTU NPW NeEpECTPoeHnn Tpyo.

HopaboTtaHa 6ubnunoteka Cucmema pacrnosHasaHusi 3D-modenel
(FeatureKompas.rtw).

= YnyuJlleHbl anropuTMbl pacno3HaBaHus.

- [losiBunacbk BO3MOXHOCTb paboTbl CO cOopkamMmu, UMELNMM NOACOOPKN.

- [MosiBunack Bo3aMoxXHOCTb paboTbl ¢ NURBS-noBepxHocTAMK. 3TO no3eonseT
onpeaensTb CKPYrneHnst B pacno3HaBaeMblX MOAENSAX, yBENMYMBAA TEM CaMbIM MX
pasHoobpasue.

- VcnpaBneHbl 3ameyeHHble OLLIMBKN.

B Bubnuomeke nnaHupoeok yexos (Templet.rtw) nosBunacb BO3MOXHOCTb
COBMECTHOW paboTbl C YHUBepcasibHbIM MeXHO/102U4E€CKUM CpagoYHUKOM.
Hopa6boTtaHa Bubsiuomeka ompucoeku ninaHoe 30aHull u coopyxeHul (Arch.rtw).

— T[losiBUnacb BO3MOXHOCTb BbiOOpa NpuBA3KN 6a3oBOM NUHWUM CTEHLI: K BEPHEWN FPaHu, K
HWXHEW rpaHun, nocepeanHe.

- I'IpM CO34aHNN OKOHHOIo npoema MOXHO BbI6VIpaTb B OCTEKITEHUA: 0ObIYHOE,
OBOMHOE n TPpOEHHOe OCTEKITIEeHue.

- Tenepb NOMELLEHNST MOXHO CO34aBaTh, AAXE €CNY UCNONb3YHTCS ABEPHbIE NPOEMbI
©e3 noporoB (paHee ABEpHbIE NPOeMbl 6€3 NOPOroB HE MO3BOJIANMN KOPPEKTHO
chopmMmpoBaTb NOMELLEHNE).

- B cBsA3n ¢ ucknoveHnem Opz2aHu3amopa rnpoeKkmoas 13 KOMMnekTa NnocTaBki U3MEHEH
NHTEpdEeNC KoMaHa: N30 Bcex guanoroB ybpaHo none Bbibopa cros Ans pasMeLeHns
obbekTa.

- VcnpaBneHa owmbka CoOXpaHeHMs HaCTPOEK KOOPANHALMOHHbBIX CETOK OCEMN.
B Bubnuomeke npoekmuposgaHusi MemasiniokoHcmpykyul KM (Metal.rtw)
paspaboTaHbl ABe HOBble 6a3bl 0OBHEKTOB:

- [pokaT nuctoBon ropsiiekatanbii FOCT 19903-74;

- [pokaT nuctoBon xonogHokaTaHbin FTOCT 19904-90.

HopaboTtaHa 6ubnunoteka CmpoumersibHbIe 3JIeMeHMbl U KOHCMPYKUYuUU.

- Pa3spaboTaHbl ABe HOBble Ga3bl 0GBHEKTOB AN CO3AaHNS YepTexel apMMpPOBaHUS
*ene3o6eTOHHbIX KOHCTPYKLWIA:

- CTtaHpapTHble apmaTypHbIe CETKM 1 KapKacbkl no pekomeHgauuam FOCT;
- CtepxHu apmatypHble CHul 2.03.01-84.

- [obaBneHbl HOBbIE U UCNIPABIEHbI UMEIOLLMECS TPeXMEPHble Moaeny COopHbIX
XKene3obeTOHHbIX KOHCTPYKUMIA U U3AENUA 151 KOPPEKTHOrO hOpMUpPOBaHMS
TPEXMEPHON MOLENN KOHCTPYKLMM HA OCHOBE YepTexa.

HopaboTtaHa Bubnuomeka npoekmupoe8aHusi cucmem 3siekmpooceeuweHusi: 30

(Lighting.rtw).

- TlosiBunacb BO3MOXHOCTb pacKnagku OCBETUTESbHbLIX MPUOOPOB B MOMELLEHUSIX,
KOTOpble onpeaerneHbl asBToMatuyecku (6e3 3anuekn).

- WcnpaBneHbl Bce 0OHapyXeHHble OWnbKM, NPUBOAMBLLME K HEKOPPEKTHBIM pacyeTam u
K cbosim B paboTte Gubnuotekn.

Co3pgaHbl HoBble 1 OTpeaaKkTMpoBaHbl umetwwmecs PykoBoacTtea no pabote nonb3oBatens
C NpuknagHbim 6ubnuotekam gns MNCI1. 3t PykoBogcTea pasmeluatotcs B nanke ..\
KOMPAS-3D V9\Libs\FloorPlan\UserGuides.
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9.

10.

11.

B dann Graphic.lcs no6aBneHbl CTUNN NIMHWIA, YAcTO UCMOMb3yeMble NPU CTPOUTESTbHOM

NPOEKTUPOBaHUM:

— Ne 100 CkpblTas nnHus,

- Ne 101 ApmaTypa nuHenHas,

- Ne 102 ApmaTtypa npou3BosnbHas,

- Ne 103 ApmaTtypHas npoBOSoKa,

= Ne 110 LWTpuxoBka oTKOCa HaCbINU/BbIEMKU FPYHTA,

— Ne 200-210 YrnoBble LUBHI,

— Ne 300-301 KoHeenep ponukosbin FTOCT 21.112-87,

- Ne 302-303 KoHenep tenexHbinn FOCT 21.112-87,

— Ne 304 KoHenep BonounnbHbeii FTOCT 21.112-87.

HopaboTtaHa Bubnuomeka koHeepmopoe 0aHHbix eCAD - KOMITAC (ecad.rtw).

— YcoBepLueHcTBOBaHUS 3D-koH8epmopa:

- lNosiBMnacb BO3MOXHOCTb aBTOMaTUYECKOro co3gaHus kpenexHolx (MTG) oTBepcTuin
B nnarte no gaHHbIM, nepegasaembim Yepes IDF-chopmar;

- lMosiBMNack BO3MOXHOCTb CaMOCTOSATENBHOIO Bblbopa nonb3oBartenemM eavHuL b
n3mepeHus BblCOTbl KOMMoHeHToB (MIL nnn MM) B npouecce mogennpoBaHus
nnaTbl. B npexHen Bepcun KoHBeEpTOpa M3-3a ocobeHHocTel IDF-dbopmarta BhICOThI
komnoHeHToB B Mogenn KOMIAC-3D vHorga mornu onpeaensitbCa HEKOPPEKTHO.

— B TekcmoeoM koHeepmope nosiBuniacb BO3MOXHOCTb dhopMmupoBaHus "Begomoctun
nokynHelx nsgenuin" (Bl) Ha neyatHyto nnaty. Beibop popmbl BbIXOAHOTO JOKYMEHTa
("MepeyeHb anemeHTOB", "Crneundukauma"”, "BegoMocTb NOKYMHbIX n3genun®)
NPOVCXOONT B TOM K€ OKHE NPOMEXYTOYHON Tabnuubl, YTO U B NPEXHMX BEPCUAX
koHBepTopa. [Npu BbiGope gokymeHTa "BlM" B NpoMeXyTOUYHON Tabnmue NosBnsTCS
HoBble rpadobl ("Kon. Ha perynuposky", "Kon. B kKoMmnnekTbl"), KOTopble Nofnb3oBaTeNb
3anonHsieT BpyyHyto. B 6nanke B, dpopmmnpyemom B KOMITAC-3D, cuctema
aBTOMaTUYECKN CYMMUPYET OaHHble N0 OBLLEMY KONMYECTBY KOMMOHEHTOB.

B Bubnuomeky pedykmopoe (reductor.rtw) nob6asneHbl 7 HOBbIX TUMOB

LUUITMHAPUYECKMX PEOYKTOPOB (ABYXCTYNeHYaTbIX TMna 212 n TpexcTyneH4atbix Tuna

113). cnpaBneHbl 3ameyveHHble OLINGBKN.

Omnuyus eepcuu 9 om eepcuu 8 Plus

OGU.{UG ycoeepuweHcmeogaHusi

1.

MosiBuNack BO3MOXHOCTb BbICTPOro NOBTOPHOIO Bbi30Ba HEAABHO BbINOSIHEHHbLIX KOMaHA,.
[ns Bbl3oBa NocnegHen koMaHabl CryXuT komanaa Pedakmop - [loemopumsb. B
KOHTEKCTHOM MEHIO AOCTYMHbI TakkKe HECKOSbKO NpeablayLmnX KoMaHa.

KonuyecTtBo 3anoMvHaembIX KOMaHA yCTaHaBMMBaeTCH B uanore HacTponkn NoBTopa
koMaHAa. [ins Bbl3oBa Aunanora cnyxuT komaHaa Cepesuc - lMapamempesi... - Cucmema -
O6uwue - Moemop KomaHO.

MosiBunca yHKUmMoHan, obecneunBaroLLMi KOPPEKTHYHO KOMMEKTMBHYO paboTy ¢
KOMMAC-gokymeHTamu. Tenepb nNpu NOMbITKE OTKPbITUSA dhanna, HegOCTYNHOro Ans
pefaKkTMpOBaHWSA B AaHHbIN MOMEHT, Ha 3KpaHe NosiBNsieTCA AMarnor, B KOTOPOM MOXHO
BblOpaTb BapuaHT OENCTBUS C 3TUM (halinoM: OMKpbImMb OJis1 YMeHUsl, OMKPbIMb OJis1
YmeHusi u yeedomums, ko20a ¢halis1 cmaHem docmynHbIM Unn yeedomMums, ko20a
¢halin cmaHem GoCcmynHbIM.

Takum o6pasom, cuTyauus COBMECTHOrO pegakTMpoBaHUs OQHOMO U TOro e channa
ncknoyaeTcs. B cBs3n ¢ 3TMM 13 Amanora ycTaHOBKM Npas JocTyna K hannam yaaneH
CNUCOK YpoeeHb docmyrna K omkpbimbIM ¢hatinam dokymeHmos. B atoT gnanor
pobaeneHa onuus Yeedomnssme npu omkpbimuu ¢halisioe, 00CmynHbIX MOJIbKO Onisi
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YmeHus, No3BOMNsOLLAas BKNOYATh U OTKIOYaTb NOSIBMIEHME BbllLEeyKa3aHHOro gnanora
Ansa annos ¢ ypoBHEM A0CTyNa "TONbKO ANs YTeHns".

MosiBunoce MHMepakmueHoe yyebHoe nocobue — Habop ynpaxxHeHu no paborte B
KOMIAC-3D. MumepakmueHoe y4yebHoe nocobue peann3oBaHo B Buae danna
KOMITAC-3D.chm, noctaensiemoro Bmecte ¢ cuctemorn KOMIMAC-3D. [Inga 3anycka
y4ebHoro nocobus cnyxuT komaHaa Cripaeka - A36yka KOMIAC.

MosiBuNack BO3MOXHOCTb NPUMEHEHMS HACTPOEK NapaMeTpoB CUCTEMbI U MapamMeTpoB
HOBbIX JOKYMEHTOB 13 (hannos npodunen, cosgaHHblx B npeablaywimx sepcuax KOMIMAC-
3D.

TpexmepHoe ModenupoeaHue

1.

MosiBunack komanaa UHghopmayust 06 o6 bLekme, NnpeaHasHa4YeHHasa ans nony4yeHns
cBefeHn 0 BblbpaHHbIX 06bekTax. KomaHga BbIBOAUT AaHHbIE O TUMax 06beKTOB,
reoMeTpuyeckmx napameTpax (pagvyc, ofiMHa KpMBOW M Np.), UMEHa U 3HaYeHNs
NepeMeEHHbIX, CBEAEHMSI O COCTaBe COOPKU U np.

Monb3oBaTenb MOXET HACTPOUTb TOYHOCTb BbIYMCIIEHMI U BbIOpaTb €4MHULbI UBMEPEHUS,
a Takke 3agaTb CTeneHb NoapPoOHOCTM BblgaBaeMOo MHPOPMaLMK: TONTbKO OCHOBHAs UIK
OCHOBHas! U JOMONHUTENbHas.

MoaenupoBaHue NMCTOBbLIX AeTanen.

- B komaHpax Ceu6, Ca2ub no nuHuu v NMNodceyka nosiBunacb BO3MOXHOCTb
aBTOMAaTMYECKOro co3gaHusi obbekTa. 1o NO3BONSET ObICTPO NOCTPOUTL APYr 3a
OPYromM HECKOSbKO 351eMEHTOB C OAMHAKOBbLIMM NapameTpamMu.

- B komaHae 3ambikaHue yenoe nossunacbh onums lMpodosmkume, NO3BONAOLLASA
3aMKHYTb NapHble Crmbbl, MPUMbIKalOLWMe K CTOPOHaM 3aMblKaeMbIX YrioB.

HopaboTaH pexxum ynpoLLeHHOro oTobpaxeHus.

- Tenepb 3TOT peXmMM OENCTBYET HE TOMbKO Anst COOpOK, HO 1 ANnsa AeTanen.

- B amanore npounx HacTpPOEK pexunuma ynpoLLEHHOro 0TOBpaXKeHNs NOSABUINCHL HOBbIE
onumu:

- CKpbImb npocmpaHcmMeeHHbIe Kpuebie, NO3BONALLLAA OTAENBHO OTKMOYUTD
NPOCTPaHCTBEHHbIE KPUBbIE,

- OmKn4Yumb OMPUCOBKY O4YEepPKOoa, NO3BONSALWAsa OTKIIOYUTbL OTODpaXxKeHne
TNIMHUIA OY€EPKOB,

— CKpbImb cemky, NO3BONAIOLLAS OTKMIOYMTb OTOOpaXKeHNe CEeTKN B 3CKN3E,

- CKpbImb cenneKmupoeaHue, No3BonsoLLasa NCNONb30BaTb 0ObIMHOE OTOOpaXeHne
OnNsi BblAENEHHbIX 00bEKTOB,

- Cemy4amasi npo3pa4yHOCMb, NO3BONAOLANA BKIHOYNTbL OTOOpaXKeHNe nNpo3payvHbIxX
00BEKTOB B BUAE CETKM NMUKCENOB,

- Hesudumbie 06 ekmbl omobpaxamb 8 eude Moyek, NO3BONSALLAs BKNIOYUTb
oTobpaxkeHne ToYek Ha MecTe KOMMOHEHTOB UMK Tef, CTaBLUNX HEBUAMMbIMU U3-3a
Menkoro maclitaba.

Hopa6boTaHo [epeBo mogenu.

- TlosBuncs HoBbIN cnocob oTobpaxeHus [lepeBa — B BUAE CTPYKTYpbl Mmogenu. Mpu
9TOM 06BbEeKTbl MOAENM rPyNNMpyoTCA No Tunam, obpasys pasgensl [Jepesa.

- WmeeTcsa Bo3amMoXXHOCTb 0TOOpaxeHust yactu [epeBa (pasgena, obbekra unm
OTHOLWEHNN 06bEKTa) B OTAENIbHOM OKHE.

- OTHoweHns 06bEKTOB TENepb OTOOPaXaTCA HE B CAMOCTOSTENBHOM Anarsore, a B
crneumanbHou obnacTtu B HWxHel YyacTu [epea mogenu. Bo3amoxkHO Takke
OoTOOpaXkeHne OTHOLLEHUIN B OTAENbHOM OKHe [epeBa. [Jnsl 3TOro crny>XuT KomaHaa
KOHTEKCTHOro MeHto OmHoweHus1 8 00NO/IHUMESIbHOM OKHe.

- B BepxHen yacTtu okHa [lepeBa nosisunach NaHens ynpaenenus. OHa cogepxuT
KHOMKW, NO3BONSAOLINE HAaCTpouTb BUA [epesa, 1 KHOMKy oTobpaxeHusa pasgena
HepeBa mogenv B JONONHUTENBHOM OKHE.
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10.

B meHio Pedakmop nosiBunacb komaHaa Paspywums, No3BonsioLLlas paspyLmnTs Maccus
KOMMOHEHTOB COOPKM Ha OTAENbHbIE KOMMOHEHTbI. KOMNOHEHTLI, COCTaBMNSBLUNE MaCCUB,
UKCUPYIOTCSt B TOM NOSIOXEHUN, B KOTOPOM HaXOAUNNCh B MaccuBe.

HopaboTaHa komaHaa lfpocmpaHcmeeHHas JIoMaHast.

- [losBunacb BO3MOXHOCTb OTODpaXKeHNs XxapakTepHbIX TOMEK pagnycoB BEPLUNH
noMaHomn.

- Ha Nanenb ceoncTB gobaeneHa onunsa Aemoaccoyuayusi, No3BoNALLAas yNpaBnisaTbh
CBsI3bIBaHMEM BEPLUMHBI C ONOPHOMN TOYKON.

— [lpn noCcTpoeHnn NomMaHon OT NPUCOEANHUTENBHOM TOYKN aBTOMaTUYECKM
npumeHsieTca cnocob MapannenbHo o6bLekmy. B kayecTBe Hanpasnsowero oobekTa
BblOMpaeTcsa BEKTOP NPUCOEANHNTENBHOM TOYKN.

- KHonka Becmpoumb cO80KYNHOCMb 8epWUH nepemMelleHa Ha NaHenb cneynanbHOro
ynpaeneHus. Ha aTy e naHenb gobasneHa ctaHgapTHas KHonka 3anoMHuUmsb
cocmosiHue.

MosiBUNack BO3MOXHOCTb aBTOMAaTMYECKOro CO34aHus 1 yaaneHnss 00beKkToB
cneundmkaumm B getanax u nogcbopkax TekyLen cOOpKkK, a Takke co3gaHus U yoaneHus
AOKYMeHTa-cneundukaumm (*.spw), NOOKNIOYEHHOro K TekyLen cbopke. [Inga atoro cnyxat
koMaHabl Cneyughukayus - Cozdamb 06bekmbI cneyugukayuu...  Cneyudghukayus -
Yoanumb o6bekmbI cneyugukayuu...

B omanore HacTpowku ynpaBreHnst n3obpaxeHnem nosiBunach rpynna onuuin
lpo3payHocmb, No3BoNALLAsA BelbpaTb cnocob oTobpaxeHnsa Nnpo3padvHbIX 0O HLEKTOB.
Onuua Cemyamas o3Ha4YaeT yNpOLLEHHbIN NOKa3 Npo3payvHbiX 0ObEKTOB — B BUOE CETKU
nMKCenos; onuusa Peasiucmu4Hasi O3Ha4aeT peanvCTUYHbIN NOKas.

OnemMeHTbl HAaCTPOWNKM U3MEHEHNST OPUEHTaLMM BblHECEHbI U3 Ananora ynpasneHus
n300paxxeHnem 1 NoOMeLLEHbI B OTAENbHbIN ananor U3MeHeHUe opueHmayuu.
HopaboTaHa komaHaa Berqucnums MLX modenu.

— T[losiBUnacb BO3MOXHOCTb MPOCTAHOBKN TOYKWN B LLEHTPE Macc moaenu. [ns atoro
cnyxut onums Toyka Ha [NaHenu CBOMCTB.

- TosiBUNacb BO3MOXHOCTb YNpaBneHnst crocoboM oTobpaXeHus pe3ynbTaToB
pacyeTa — nogpobHo nnu kpaTtko. [na aToro cnyxuT onuus Kpamko Ha Maxenn
CBOWCTB.

B meHto Bud nosiBunach rpynna Ckpbimb, 00beAnHSOWAn crieqyolwme KoMaHabl:

- CKpbImb Ha4ana KoopouHam,

— CKpbImb KOHCMPYKMUEHbIEe MNJI0OCKOCMU,

- CKpbImb KOHCMPYKMUBHbIE OCU,

— CKpbImb 3CKU3blI,

- CKpbImb noeepxHocmu,

— CKpbImb u3zobpaxeHusi pe3bbbl,

- CKpbImb NnpocmMpaHcmMeeHHbIe Kpueble,

— CKpbImb KOHMPOJIbHbIE MOYKU.

[obGaeneHa komaHaa CKpbImb ece ecrioMo2amesibHble 06 beKkmabi, NO3BONSOLLAs
OOHOBPEMEHHO CKpbITb BCE BbllLENepevncrieHHble 00bekTbl. ATa KOMaHAa Takke
pa3melLaeTcs B rpynne CKpbimb.

pagpuyeckue oKymeHMbI

1.

MosiBnNUCb kKOMaHabl co3aaHns 06o3Ha4YeHNN, ncnonb3yemMbiX B MPOMbILLIIEHHO-
CTPOUTESIbHOM NPOEKTUPOBAHUN.

- Mapka/no3uyuoHHoe o603HavYeHue 6e3 JIUHUU-8bIHOCKU,
- Mapka/no3uyuoHHoe 0603Ha4YeHue ¢ JIUHUel-8bIHOCKOU,
- Mapka/no3uyuoHHoe 0603HavYeHUe Ha JIUHUU,

- 0O603HayeHue y3na,

- 0O603HayYyeHue y3na e ce4eHuu,
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- Howmep y3na,

- BbIHOCHas1i Hadnuchb,

- QueypHasi ckobka,

- [lpsimasi KOOPOUHayUOHHas OChb,

- /[Mlysoeast koopOuHayuoOHHas OCb,

- Kpyzoeast koopOuHayuOHHas OChb.

KHOMKKM BbI30Ba KOMaHL, pasMeLLaoTcs Ha HOBOW MHCTPYMEHTaNbHOM NaHenu
O603Ha4eHus ons [1CI1.

3agaHune ymon4yartenbHbix NapameTpoB o6o3HaveHmn ang MNMCI nponssoantcsa B pasgene
O603Ha4eHus ons INCIT onanora HaCTPONKM NapaMeTpoB (Ha Bknaake HoBble
DOKYMEHTbI — 4151 HOBbIX rpadonMyecKkMx AOKYMEHTOB, Ha Bknaake TeKywun JOKYMEHT —
ONSA TeKyLero AOKyMeHTa).

Mapkn/no3nuUmnoHHbIe 0603HaYeHNs MOTYT NOAKMYaTLCA K 06bekTam crneumdukaumm
aHanorn4yHo ob6o3HayYeHAM NO3NLINN.

MosiBunuce komanabl BosiHucmas nuHus v JluHusi ¢ ussiomamu, npegHasHa4YeHHble s
0603HaYeHnss NMMHMIN o6pbiBa. KHOMKM BbI30Ba KOMaHA N0 YMOSTYaHMIO pa3meLLaloTcs Ha
WHCTPYMeHTarnbHon naHenu O603HaYyeHus.

3agaHve ymonyaTenbHbIX NapaMmeTpoB BOHUCTON JIMHUA U NINHWMX C U3NTOMaMu
npoussoauTtcs B pasgene JluHuu o6pbiga ananora HaCTPOMKM NapaMeTpoB (Ha BKNaake
HoBble AOKYMEeHTbI — 115 HOBbIX rpacpnyeckmx JOKYMEHTOB, Ha Bknaake Tekywun
OOKYMEHT — NS TeKyLero AoKyMeHTa).

MosiBunace komanaa PacwupeHHoe ebidesieHue, NpeAHa3HavYeHHas Ans BblAeNeHns
rpacpmyeckmx o6bEKTOB No Habopy NapameTpoB. Hanpumep, C MOMOLLbIO 3TON KOMaHAbI
MOXHO BbIOENUTb BCE OKPYXXHOCTU, Nnexawme B Bnge Ne2, nvetowne Ctunb IMHUm
"OcHoBHas" n paguyc 10 Mm.

Kpome Toro, ata komaHaa No3BONSET UCKIHOUYNTbL 0ObEKTbI M3 YMcna BblAeNeHHbIX Mo
Habopy NnapamMeTpoB, a Takke MHBEPTMPOBATL BblAeNeHNe.
KHonka Bbl3oBa KOMaHAbl pa3MellaeTcs Ha UHCTPyMeHTanbHon naHenu BbidesieHue.
HopaboTaHa komaHaa JIuHuUsI-8 bIHOCKaA.
- [MlosiBunacbk BO3MOXHOCTb BbibOpa BapnaHTa Jo6aBNeHNsS OTBETBIIEHWI:

— Om Hayvasa rnoJsiku,

— Om KoHua noJiKu,

- MapannenbHbie dpy2 Apyay.

- Ha NaHenb cneumanbHoro ynpaenexHus gobaeneHa kHonka Jo6asumsb
omeemeJsieHusi. OHa CNy>XuT Ansa nepexofa B pexum aobasneHns oTBETBNEHUNA U
ABNAETCA UHOMKATOPOM 3TOro pexuma, YTo genaet co3gaHne 06bekToB 0opMeHus
B6onee HarNgaHbIM M YAOOHbIM.

KHonka [JJo6asumb omeemeJsieHus1 LOCTYNHA Takke B KOMaHA4ax NOCTPOEHUSA Apyrnx
06bEKTOB, coaepKallmx NMHUIO-BLIHOCKY: O603Ha4YeHuUe no3uyuu, 3Hak
mapkupoeku, Mapka/no3uyuoHHoe o603Ha4YyeHue ¢ JIUHUeU-8bIHOCKOU W T.1.

MosiBunack BO3MOXHOCTb ObICTPOro nepexona k pegakTMpoBaHMO HaaNUCcen, BXOAALWMX B

cocTtaB 0603HaveHuin. [ng aToro Heo6xoaMMO ABaxAdbl LWENKHYTb No Hagnuecn. Cuctema

nepenaeT B peXMM pefakTupoBaHusi 0603HaYeHNs, Ha SKpaHe NosIBUTCS Avanor
penakTMpoBaHust HaaNuUCH.

[opaboTtaHa komanaa Lmpuxoeka:

- Tenepb WTPUXOBKY NOBOro ctuns, kpome ctunsa "3anmeka UBETOM", MOXXHO BbINOSTHNTb
B BMAe MNonockl; Ans Bbibopa crnocoba wrpuxosaHuss — O6sacmse unu MNMosroca —
CNYXUT rpynna nepeknodartenen Tun 3anosiHeHUs1 Ha NaHenn CBONCTB,

— nosiBUnach rpynna nepekntoyatenen PacnosoxeHue, N03BONAIOLLAS yKa3aTb, C KaKon
CTOPOHbI OT KOHTYpa OyaeT pacnonaraTbCsi NONoca LWTPUXOBKM.
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B ananore cmeHbl CTUNSA LWUTPUXOBKM nosiBUnack rpynna Tum 3anosiHeHusi, cogepxatlas
onuun O6nacms, lNMonoca v none LWupuHa Nosockbl. AHANOrMYHON rpynnon 3ameHeHo
none WupuHa nonockl B gnanore co3gaHust CTUMS LTPUXOBKMK.

7. PepaktupoBaHMe 06bEKTOB OPOPMITEHUSA MYTEM NEPEMELLEHMSA XapaKTEPHbIX TOYEK
MbILWbIO cTano 6onee MHPOPMATUBHbBIM:
—  NOSIBUIICA HOBbLIN BUA Kypcopa, NokasblBaloLWWI, YTO NepeMELLEHNE XapaKTEPHOW TOYKK
OrpaHNYEeHO NN YTO OHA MMEET NNLLb HECKONbKO BO3MOXHbIX MOMOXEHUIN (Hanpumep,
TOYKA Ha KOHLIe CTPENKN Y NMNHUM pa3pes3a MMeeT TONbKO ABa NOMOXEHUS, KOTOPbIM
COOTBETCTBYET pa3MeLlleHne CTPEsiok MO OA4HY MUIu NO APYryto CTOPOHY LUTPUXOB);

— B Cnyvasix, rae nepemeLleHne XxapakTepHou TOUKM NPUBOAUT K NOBOPOTY OObEKTa unm
€ro YacTu, UCMoSb3yeTCs Kypcop B BUAE ABYX AyroobpasHbix CTperiok (Hanpumep,
nepemeLLeHne TOYKM Ha KOHLe CTPesiku B3rnsiaa o3HadvaeT ee NoBOpOT BOKPYT OCTpUS).

Paboma c nepeMeHHbIMU

1.  [OopaboTaH pyHKLUMOHAN NCNOMNb30BaHUA NEPEMEHHbIX B MOAENSIX.

- [MosiBunca HoBbIN criocob onpeaeneHns 3Ha4eHUst NeEPEMEHHOM MOOENN — CCbINKa.
Mpun ncnonb3oBaHMM 3TOro cnocoba nepemMeHHas ogHOM MoAenu nornyyaeT 3HayYeHve
nepemMeHHoOn U3 gpyron mogenu (Mogenu-uctodHuka). O6HoBNeHMe CCbInok
NPOU3BOANTCS C MOMOLLbIO KOMaHabl lMepecmpoums Npu yCNoBun, YTO Mogerb-
WUCTOYHUK OTKpbITA.

— WMameHunca coctas KONIOHOK B OKHe llepemMeHHble. Tenepb 3TO OKHO COAEPXKUT
KOJTOHKU:

- Nwms,

- BbipaxeHue,

- 3HayeHue,

- lMapamemp,

Kommenmapuli.

- Kaxgomy napameTpy Kaxgoro TpexmepHOro obbekta aBTomaTU4eCckn npuceamBaeTcs
nepemMeHHas.

- [pwn paboTe ¢ ackn3om Tenepb UCMONb3YETCs TOT XKe PeaakTop NePeMEHHbIX, YTO U Npu
paboTe ¢ Mogenblo (MpUMEHEHUe crneumansHOro peaakropa ypaBHeHUI ypasaHeHo).
Bnarogaps atoMy Bce MMeloLMecs B 3CKM3e NepemMeHHble BUAHbI B MOAENN, T.€. UX
BornbLUe He HYXXHO AenaTb BHELUHUMW.
3HayeHnsa nepeMeHHbIX 3CKU3a U BblpaXkeHUs s UX BbIYMCNEHUSA 3a0al0TCs HE NMyTeMm
BBOAA YpPaBHEHWI, a TaK Xe, KaK Ans NnepeMeHHbIX Mo4enn — B S4YeKax KONMOHKM
BbipaxeHue.

- Bsopg nceBaoHMMOB Gonblue He TpebyeTcs. [lepeMeHHble y4acTBYIOT B BblpaXEHMSAX
nog, CBOMMN NMEHAMM.

— [lepeMeHHbIM BEPXHErO YPOBHS MOXHO MPUCBOUTL CTaTyC "MHG OpMaLMoHHasa",
O3Ha4varoLLN, YTO 3HAYEHNE 3TON NepeMeHHON UMK BblpaXkeHne ANg ee BblYUCIEHNS
Henb3sa 6yaeT nameHnTb. Ecnv nHopmaumoHHON NepeMeHHON NPUCBOUTL Takke
craTtyc "BHelwHAA", TO oHa 6yaeT BMaHa B cbopke, cogepxallen Mmogernb ¢
nepemMeHHbIMU, HO He ByaeT OOCTyNHa A5t UIBMEHEHWS.

2. T[losiBunacb BO3MOXHOCTb CO34aHUSA Tabnuvy NnepeMeHHbIX B MOLENSIX 1 rpacnyeckmx
AOKyMeHTax. Tabnuua nepemMeHHbIX COAEPXUT NpegonpeneneHHble 3Ha4eHNs1 BHELLUHNX
nepemMeHHbIX danna u npegHasHadeHa ansi ObICTPOro USMEHEHNS 3TUX 3HAYEHUIA.
Mcnonb3oBaHue Tabnuubl NEPEMEHHBIX, XpaHsiLLeNcs B dpanne, BO3MOXHO Kak
HernocpeacTBEHHO Npu paboTe ¢ 3TUM ¢hannom, Tak 1 Npu BCTaBKe €ro B APYron AOKYMEHT.

Tabnuua nepemeHHbIX, XpaHsawascs B danne, MOXeT ObiTb 3anncaHa B ann opmaTta
Excel. BoaMmoxHO Takke YTeHne Tabnuubl nepemMeHHbIX U3 dhanna dopmata Excel.
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Tekcmoenblil npoueccop

1.

2.

an/l N3MEHEHUN MbILLbIO BbICOTbl CTPOKH, LLNPUHBI CTOJ'I6Ll,a nnmn pasmepos AYENKM
Ta6J'IVILI,bI paAaoM C KypCopoMm 0To6pa>KaeTc;| TeKyuwlee 3Ha4eHne n3aMeHAaemMoro napameTpa.

Komangpl Pa3ébumsb sideliky no 2opu3zoHmasnu v Pa3bumsb si4eliky no eepmukasnu
3aMeHeHbl koMaHaon Pazbumsb siveliku. Komanga paboTaeT Kak aAnsd ogHON S4eliku, Tak n
Ans 6noka BblOeNeHHbIX SYeekK.

Komanabl O6beduHumb ¢ neeol siyelikoli, 06 beduHUMbB € npaeoll siyelKoll,
O6BeduHuUmMb ¢ eepxHel siyelikol N O6bLeOUHUMb ¢ HUXHel s14YelKol 3aMeHeHbI
komaHgon O6beduHumsb ssyeliku. KomaHga paboTaeT Ans npsAMoyronbHoro 6roka
BblJENEHHbIX AYeek.

Cneyudukayus

1.

MosiBMnacb BO3MOXHOCTL KONMPOBaHMs obbekTa crneundukaumm npu KoNnMpoBaHUm
rpadomyeckmx o0 bEKTOB, COCTaBNAOLMX reoMeTpuio aToro obvekra. Onuna Konupoeamsb
06bekmbI crieyugukayuu npu KonupoeaHUU 2eoMempuu, NO3BONAIOLLAS BKMOYaTb U
OTKITHOYaTb KONUpPoBaHNe 0O BEKTOB, HAXOANTCS B Anarnorax HacTPOWKK CTUNS
cneunurkaLmm n HaCTPOMKK TeKyLLen cneundukaumn.

MosiBunack BO3MOXHOCTb 3aaHnda Ans pasgena nnu 6rnoka pasgenos cneundukaumm
MapKkn — TeKCTa, aBTOMaTUYECKM BCTABMSIEMOro neped HoMmepaMmn no3uumi 6a3oBbIxX
00bekToB pasagena. Npun ncnonb3oBaHM Mapok UMeeTCsl BO3MOXXHOCTb HE3aBMCUMOWM
Hymepauun o6bekToB pasgena unu énoka.

Onumsa 1 none Mapka, crnyxaline Ans BKMNOYEHUS UCMONb30BaHUA Mapku U BBOAA ee
TEeKCTa, a Takke onuua Heszasucumasi Hymepayusi no3uyui, no3BonsoLLas NpucBonTb
nepBomMy OObEKTY pasgena HoMep HavanbHOM No3uumn, obaBneHbl B criegyoLmne
ananoru:

— HacCTpOWKKW CTUNS pasgena crneundukaumm,

— HacCTpoWuKu pasgerna cneumdukayuu,

— 6noka pasgenoB B Tekyllen cneumdukauuuy,

— HacTponkn 6rioka pasgernos.

MosBunnack BO3MOXHOCTbL (DOPMUPOBAHWS Ha3BaHNA crnieundukaumm — TekcTa Hag
Tabnuuen cneundurkalmm, pacnonoXXeHHon Ha nucTe. MNonb3oBaTenb MOXET 3adaTtb
pasnuyHble Ha3BaHUA A51s NepBOro 1 NocneayLwmnx NMCToB cneundgukaumnn.

[lna BBOAA Ha3BaHWs cneundukaumm cnyxut komanga Cneyudgukayus -
Cneyugpukayusi Ha nucme - HaseaHue...

3agaHve napameTpoB TEKCTa Ha3BaHUA Y PacCTOSHUA OT crneumdukaLmm NponsBoanTcs B
pasgene Mapamempbl dokymeHma - HazeaHue cneyudgukayuu Ha nucme gnanora
HaCTpOMKN napamMeTpoB (Ha Bkragke HoBble AOKYMEHTbl — 7151 HOBbIX YepTexXeNn, Ha
BKragke TeKywMn AOKYMEHT — NSl TeKyLLero Yyeprexa).

Umnopm u akcnopm

1.

YcoBepueHcTBoBaH akcropT KOMIMAC-gokymeHToB B doopmatel DWG n DXF.

— [pwn HacTpoWike COOTBETCTBUSI TUMOB U CTUNEN NUHUIA NOSIBMNACh BO3MOXHOCTb
Bbl6opa GnbnMoTeydHbIX cTMnen NnuHun. KHonka >>, cnyxatlasi Ans Bbi3oBa guanora
BblGopa cTunsa nuHun, gobasneHa B gnanor Coomeemcmeue muna nuHuu AutoCAD
u cmunsi nuHuu KOMIAC.

— T[losiBUNnacb BO3MOXHOCTb 3KCNopTa BMAOB C pa3pbiBaMu.

Mpynna onunn YmeHue pazmepoe B Ananore napameTtpos YteHns DXF n DWG 3ameHeHa
Tabnuvuen, no3sonstoLen BoibpaTb cNOcod YTEHNS pa3mepoB, NTIMHUN-BbIHOCOK,
LUTPUXOBOK, U JOMYCKOB (pOpMbl. [N Tpex nocrnegHmx TUNoB 06bEKTOB AOCTYMHbI
cneayoLwme cnocoodbl YteHus: O6bIYHbLIU  MakpoanemeHm.
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N3MeHeHuUe KoMrisieKkma nocmaeku

1.

B komnnekT noctaeku BknoyeHa Bubnuomeka npoekmupoeaHusi UH)XX€HEePHbIX

cucmem: TX (EngSys.rtw), no3sonsioLlas aBToMaTu3npoBaThb BbIMYCK NPOEKTHOW

AOKYMEHTaLMM HXeHepHbIX cucteM. bubnuorteka peanuayet TpebosaHma FTOCT 21.401-

88 "CrnpacC. TexHonorus npounssoactea. OcHoBHble TpeboBaHus K pabounm yepTexam",

FOCT 21.606-95 "CINAC. MNMpaBuna BbinonHeHus paboyen JOKyMeHTaumm

TENNIOMEXaHNYECKNX PELLEHNIA KOTENbHbIX".

MHCTpyMeHTbI BMONMOTEKM MO3BONAIOT:

- BbINONHWUTbL NOCTPOEHNE TEXHOMOrMYecknx TpybonpoBoaos (NaponpoBoabl,
BOAONPOBOAbI, NPOAYKTONPOBOAbI).

- PaamectuTb anemeHTbl Tpy6onpoBOoAOB (apMatypy, (OUTUHIN, ONOPHbBIE KOHCTPYKLMK).

- Pa3amectntb Ha YepTexax obopygoBaHmne (Hacochl, pe3epByapbl, EMKOCTU, OUNbTPbI).

- Pa3amecTuTb anemMeHTbl 0opMIeHns (Hagnucu, BbIHOCKK, NO3NLIN).

— Cosgartb 00bekThl cneyndukaumm.

Ansa paboTbl c 6UGNNOTEKON TPebyeTcs OTAENbHO ONslayYMBaemMas IMLEH3UA.

[na paboTbl ¢ Gubnuotekon Tpebyetcs Katanor dnemeHmsi uHxeHepHbix cucmem: TX.

B koMnnekT noctaBku BKNtoYeHo npunoxeHne Tpy6onpoeods! 3D (Piping.rtw),

no3BonstoLee BbINONHATb TPAaCCUPOBKY, NOCTPOEHME U KOMMOHOBKY Tpy60onpoBOAOB.

MpunoxeHne NO3BONSET CTPOUTL TPYOONPOBOAbLI B aBTOMATUYECKOM,

NonyaBTOMaTU4ECKOM U PYYHOM peXxnmax.

- B aBTOMaTtM4eckom pexmme NoCTPOeHME BEOETCS NO Tpaccam, Kaxaas U3 KOTopbIX
MOXET 00beaNHSATbL B cebe HECKOIbKO TPAEKTOPUIA. ATOT PEXKMM NO3BOMSIET MO
TPaeKTopusaM, BXOASALLMM B TPAcCbl, aBTOMaTUYECKN CTPOUTL TPYObl, paccTaBnaTb
TPOMHWKM, OTBOAbI U BbINOMNHATL pa3aenky yrnos, BbIOpaHHbIX CTbIKOB TPYO.

- B nonyaBTOMaTM4yeckoM pexumMe nocTpoeHune Tpybonposoga BeaeTcs no BbIopaHHbIM
CerMeHTam TPaeKTopuin C BO3MOXXHOCTbLIO paCCTaHOBKM OTBOAOB U BbIMOJSTHEHNS
pasgenku yrnos, BblOpaHHbIX CTbIKOB TPYO.

- Py4Hon pexxum no3BonseT CTpouTb OTAENbHbIE TPYOblI CErMeHTamu, mbdo
HenpepbIiBHOW TPy6oWn, 3agaBas pagnycbl U3rmboB B NOBOPOTax Tpyobl.

KomMaHabl NpunoXeHnsa Takke No3BoSISHOT:

— pasmellaTb 3MIEMEHTbI C 3aaHNeM 3NIEMEHTY ONpeaesieHHOro Tuna ConpsiKeHUN;

— CTpouUTb Ha Tpybax Bpe3Kn pasfiMyHbIX TUMOB;

— BbINOSIHATbL pa3fdesiky yrnoB BblOpaHHbIX CTbIKOB TPYO;

- nepecTaBnATb TOpLbl TPYO;

— pefakTMpoBaTh AMaMeTp U TOMLWMHY CTEHKM MOCTPOEHHLIX TPy6.

Onsa paboTbl c 6UGNMOTEKON TPebyeTcs OTAENbHO ONslayYMBaemMas IMLEH3UA.

B KomnnekT nocTaBku BKIlOMeHa bubnmnoteka oparmeHToB CmpoumesibHble MawlUuHbl U

MexaHu3Mbl, NO3BONSOLLLAA aBToOMaTU3MpoBaTh pa3paboTky «lMnaHoB Npon3BoACTBa

paboT» ([MMNP) B cTponTenbCTBE, a TakKe TEKCTOBbLIX AOKYMEHTOB K HUM. B Bmubnnoteky

BKMOYEHbI hparMeHTbl C M300paxXeHUsIMU OCHOBHbIX BUAOB (cnepeaun, cnpaea, Crneea, ¢

BEPXY) U KpaTKMe TeXHUYecKne xapaktepucTukn 60 o6pasLoB CTPOUTENbHOWM TEXHUKM.
dparmeHTbl GUBNMOTEKM CrPYNNMPOBaHbI B CrieaytoLme pasaens:

- Aemowmobunu,

- bBemoHocmecumenu,

- KpaHbl 6aweHHbIe,

- KpaHbl aemomobusnbHble,

- KpaHbI Ha 2yceHU4YHOM x0d0y,
- Aemonoepy3yuku,

- Aemoepelidepsl,

- bBynbodo3epsl,

- Tpyb6oyknad4uku,
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- OJkckasamopbl aemomMobusibHbIe,
- Okckasamopsbl.

[ns BbiGopa o6pasLa CTpoMTENBHOM TEXHWUKK, Buaa OTOOpaxeHusi, npocMoTpa
XapakTepucTuk obpasua n BCTaBkM hparMeHTOB B YepTEXU Ncnonb3yeTca bubnmoteka
KOMITAC-0O6ekm (KObject.rtw).

Onsa paboTbl ¢ 6GubnuoTekon CmpoumersibHbie MaWUHbI U MEXaHU3MbI TpebyeTcs
oTAeNbHO onflayMBaemMas NIMLEeH3us.

4. W3 komnnekTa noctaBku uckrodeH OpeaHuszamop npoekma (PManager.rtw).

lNMpuknadHas 6ubnuomeka KOMIAC
B pasgene lMpoyue onepayuu nosisurncs nogpasnen liposepka 3amMkHymocmu.
KomaHapl 3aToro pasgena no3sonstoT onpegenuTb, COeANHATCA N rpaduyeckme
NPMMUTKMBBLI APYr C APYroM nocnegoBaTteribHO, (POpMUMPYS 3aMKHYThIN KOHTYpP. Ha Tex
KOHLaX NPUMUTUBOB, KOTOPbIE HE COBMAAaloT C KOHUAMu Apyrux, T.e. 06pasyloT paspbliB
KOHTYpa, NpOCTaBnATCA TOYKM co cTunem "Kpyr".

KomaHabl NPOBEPKN 3aMKHYTOCTU pa60Ta+0T B Fpad)l/l‘-leCKl/IX OOKYMEHTaXx U 3CKMn3ax.

lMpo4ue npuknadHbie 6ubnuomeku

1. [Nopa6oTaHa 6ubnunoteka KOMITAC-3awuma (kProtect.Exe): Tenepb €10 MOXHO
obpabaTtbiBaTb He TOMBKO dhansibl BeIOpaHHOM Nanku, HO 1 hannbl Nognanok.

2. B Bubnuomeky kaHaeok 0nsi KOMITAC-3D (Ditch3D.rtw) nobasneHa komaHaa KaHaeka

0ns1 casibHUKOBbIX KoJjlel,.

3. [Hopab6otaHbl 6ubnuotekn KOMITAC-Shaft 2D (Shaft.rtw) n KOMITAC-Shaft 3D
(Shaft3d.rtw).
- B komnnekce nporpamm KOMIMTAC-GEARS nosiBunvch crnegyroLlmne BO3MOXHOCTH:

- pepakTupoBaHue/nobaBneHe napaMeTpoB Aonbska npu pacdeTe LUNMHAPUYECKON

3ybuyaTon nepenayn BHyTPEHHErO 3aLeneHms,
- ynpaerneHne KO3 MOULNEHTOM, YUUTbIBAIOLLMM BIUSIHWE ABYXCTOPOHHENO

NPUINOXEHMS Harpy3kun K 3yb4aTtomy konecy, Npy pacyeTe pecypca LUnmMHOpUYeCcKom

3ybuyaTton nepegayn BHyTPEHHEro (BHELUHErO) 3aLenneHus.
- WM3meHeH Habop OaHHbIX AN KOHTpons npoduns 3yba, BbiIBOAUMbIX B Tabnuvue
napameTpoB 3aLenieHnss KOHNYEeCKon 3ybyaTon nepegayn.
- WcnpaBneHbl 3aMeYeHHble OLNOKN.

Omnuyus eepcuu 8 Plus om sepcuu 8

O6uwue ycosepuwieHcmeosaHus

1. YcoBepLleHCTBOBaH anropuTM pacyeta nepmoanyecknx noBepxHocten. B pesynbraTe
3TOro 3HAYUTENBHO YCKOPUIIOCL CO3aHNe 1 NepecTpoeHne MOAENEeN, UCNONb3YOLLMX
yKa3aHHble NMOBEPXHOCTW, HAaNpuUMep, NPYy>XuH.

2. YnpaeneHue nuueHsnsamm
- PeanusoBaHo ynpaBneHue nosy4yeHMeM NUUEH3NN Ha paboTy C TPEXMEPHbBIMIA

mogenamu. Ytobbl 3aHATbL NUUEH3MI0, HeobxoaMMo Bbi3BaTb KomaHay Cepeuc -
Mony4yums nuyeHsuro Ha KOMITAC-3D.

- B pexume paboTbl ¢ rpadpmnyeckummn JOKyMEHTaMN U JOKYMEHTaMU-MOAENAMMU
komaHaa lMony4Yums NUUeH3uro Ha crieyugbukayuro NepeHeceHa n3 MeHo
Cneuyudgukayus B veHio Cepsuc.

- MOXHO BKMOYMTb aBTOMATUYECKOE MOSyYEHNE NULEH3NIN NPK 3amnycke CUCTEMbI. JTa
HacTporka nponsBoanTcs B pasgene Obwue — YnpaesieHue JIUyeH3UsIMU Ha
BKknagke Cucmema HaCTPOEYHOro ananora.
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B omanore HacTpowky napameTpoB yrnpaBrneHus n3sobpaxeHnem nosiBunach onuus
Ucnonb3zoeamb pacwupeHuss OpenGL. OHa CNyXuUT Ans BKAOYEHUS U OTKNHOYEHNS
MCNOMNb30BaHNA OOMNOMHUTENbHbBIX annapaTHbIX BO3MOXHOCTEN BUAEOKaPTHI,
NO3BONAOLLMX YCKOPUTb OTOBpaXKeHne TpexMmepHbIX MOAenemn.

B dpannbl cneysHakos KOMIMAC gobaeneHbl HOBbIE CNEL3HAKK:

— Ne 87 LllepoxoBaTocTb. BepxHun. No koHTYypy,

- Ne 88 LLlepoxoBaTtocTb. BepxHuin. C yganeHmem matepuana. 1o KOHTypy,

— Ne 89 lllepoxosaTocTb. BepxHuin. bes yaoaneHns matepuana. o KOHTYpY,

— Ne 121 O603Ha4eHMe cBapHOro LWBa,

- Ne 122 O6o3HaveHue ceapHoro wwea. 1o KoHTYpy,

- Ne 123 O60o3Ha4yeHne cBapHoOro wea. MOHTaXHbIN LUOB,

- Ne 124 O6o3HayeHne cBapHOro wBa. MOHTaXHbIN LLOB MO KOHTYPY.

TpexmepHoe modenupoesaHue

1.

PeanunsoBaHa BO3MOXHOCTb CO34aHNS HECKONbKMX TBEPAbIX TEN B 0O4HON AeTanu (danne
*.m3d). Obee kKonNM4ecTBO Ten B AeTanu otobpaxaetca B [lepeBe NOCTPOEHUs - B
ckobkax nocrne Ha3BaHUA geTanu.

MponseegeHbl cnegyowmne NsmMeHeHns B pabote CUCTEMBbI, CBSI3aHHbIE C MHOTOTENbHbLIM

MoOEenMpoBaHUEM.

- KomaHgbl co3gaHusa ocHoBaHw aetanen (Onepayust ebi0aenueaHusi, Onepayusi no
ceYyeHusIM 1 T.1.) U KOMaHAbl NpuKnenBaHus anemeHToB (MMpukneumsb
ebi0aenueaHuem, lpukneums No ceyeHUsIM 1 T.4.) NONapHO 06beaNHEHbI.
MonyumBLLMECS KOMAHObI COXPaHWUN Ha3BaHMSA KOMaHA CO34aHUsS OCHOBAHUNM U cryxart
ans no6aesneHust maTepunana getanu. Bo Bpemsi BbINOMHEHWS KaXKO0M M3 HUX, a TakKe
npy CO34aHMM NIMCTOBOIO Terla MOXHO yKa3aTb, ABMSETCHA N CO34aBaeMblil dNeMeHT
OTAENbHbLIM TEFIOM UMK ero Heodxo4MMOo NPUKNENTL K MMEKoLLEMYCs Teny (Tenam).
JluctoBoe Teno B AeTtanm MoXxeT ObiTb TONbKO OAHO.

- [lpw NpuKNenBaHnn 1 BbIPE3aHUN ANIEMEHTOB, a TaKXKe NpPU BbINOSTHEHUM KOMaHS,
Omeepcmue, CeyeHue noeepxHocmbto N CeyeHue rno 3CKU3y MOXHO yka3aTb
obnacTtb NpMMeHeHUs onepaunn - Habop Tern, Ha KoTopble ByAeT pacnpPoCcTpaHATLCS
JencTBmne onepaunn.

- KOI'IVIpOBaHI/Ie Ten B getann BO3IMOXHO TOJIbKO Npu NOMOLLM KOMaHObl 3epkaano
ompa3umb ece. B cBA3n ¢ 3TUM OHa nepemMmeHoBaHa B 3epkaano ompa3umsb
meno. OcTanbHble KOMaHObl CO30aHNUS MaCCMBOB no-npexHemy cnyxat ana
KONMMpoBaHUA 311EMEHTOB.

- [osiunack komaHga Byneea onepayusi, NO3BONSAOLLAA BLINOHATL OyneBbl
onepauuu Hag Tenamu BHyTpu getanu. KHonka ans Bel3oBa KomaHabl byneea
ornepayusi No YMOJI4aHUO pacnonoXxeHa Ha naHenn PedakmupoeaHue demarnu.

MopgenupoBaHue NUCTOBbLIX AeTanen.

- [osiBunack BO3MOXHOCTb NMOCTPOEHMS OTKPLITON M 3aKPbITON LUTAMMOBOK MO
HEe3aMKHYTOMY KOHTYpY.

- [opaboTaHa komaHga 3amMblikaHue yrinoB. [10sBuncsa HoBbIn cnocob 3amblkaHus -
TnomHoe 3aMbIKkaHuUe N BO3MOXHOCTb Bblibopa BapmnaHTa 06paboTkm 3aMblkaeMbIX
Crmoos:

- Bbe3 o6pabomku,

- CmbIK MO KPOMKe,

- CmbIK no xopae.
HopaboTaHa komaHga lfpocmpaHcmeeHHas JIoMaHast.
- [ob6aBneHbl HOBble CNOCOObLI MOCTPOEHUS:

- MapannenbHo o6bLeKkmy,

- MepneHOukynsipHO o6 BLeKkmy.
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- [losiBunack BO3MOXHOCTb AobaBneHnsa mexay nobbiMn AByMs BEPLUMHAMU FTOMaHOM
COBOKYMHOCTW HOBbIX BEPLUNH.

- [losBunacb BO3MOXHOCTb NEPEKNIOYEHUS TUMNA XapaKTEPHbIX TOYEK FTIOMaHOMN.
JoctynHo aBa Tuna Toyek: XapakmepHbie MO4YKU eepwluH N XapakmepHble MOo4YKu
paduycoe eepuiuH.

MosiBuNack komaHaa Toyka, No3BonswLWas co3aaTe TOUKY B MPOCTPAHCTBE.
PacnonoxeHue To4kM MOXKeT ObITb MPOM3BOSbHLIM UMK C NPUBA3KOM K 6a30BOMY 0OBLEKTY.
KHonka ans Bbl3oBa komaHabl ToYka No yMON4YaHWIO pacronoXeHa naHenmu
MpocmpaHcmeeHHbIe Kpueble.

paghuyeckue OoKymMeHmMbI

1.

MpounsBeneH psg opaboTok 06bEKTOB OWOPMIIEHNS YEPTEXKEN, HAaNPaBEHHbIX Ha
npeaocTaBneHne nonb3oBaTeNto BO3MOXHOCTM 0hOPMIEHNST AOKYMEHTaUUN No
pasnuyHbiM cTangaptam (ECKO, CMNAC, NCO u T.n.).

- TlosBunucb HOBble BUAbI CTPENOK ANsl pa3mMepoB, NMMHUN-BLIHOCOK, 0603HAYeHMI
No31LMIA N HOBblE CUCTEMHbIE CTUMM NIMHUIA, a Takke PUNbTPbI, NO3BONSOLWMNE
HacTpamBaTb CMUCKN CTPENOK M NTMHUIA, KOTopble OyayT OOCTYNHbI B JOKYMEHTaXx.

- TlosiBMnacb BO3MOXHOCTb HACTPOMKN reOMEeTPUYECKMX NapamMeTPOB NMMHUN-BbIHOCOK U
0603HavYeHUr No3nNLNnNA.

- [lpu npocTaHoBKe pa3mMepoB TeNepb MOXHO yNpaBnaTb NapameTpaMmm 0ToGpaKeHns
O0MYCKOB U NpeAenbHbIX OTKITOHEHWU B pa3MepPHOW HagnucK n nonoXeHmem
pa3MepHO HagNMCU OTHOCUTENbHO PasMepPHON NINHUN.

- [lpu npocTaHoBKe JIMHUN-BBIHOCKN NOSIBUNACb BO3MOXHOCTb BBOAA HaANucK 3a
NOJIKOW.

— [pwn npocTtaHoBke 0603HAYEHNSI MO3MLMM NOSBUIIACE BO3MOXHOCTb Bblibopa dhopmbl
0603HaYeHNs1 1 BO3MOXXHOCTb PacnofnoXeHNss HOMEPOB MO3NLNIA B CTPOKY (Ans
0003HauYeHnn, cogepXKallmx HECKONbKO HOMEPOB).

- Hactpowika pasmepoB, NMMHUN-BLIHOCOK U 0603HAYEHN NO3MLIUA MPON3BOLAUTCA
COOTBETCTBEHHO B pasgenax Pasmepsl, JlIuHua-BbiHoCKka 1 O603Ha4YeHMe no3numumn
Junarora HacTpoWvku napameTpoB (Ha Bknagke HoBble AOKYMEHTbI — [N HOBbIX
rpacomyeckmx JOKYMEHTOB, Ha BKnaake TeKywwmun AOKYMEHT — A1 TEKYLLEero
AokymeHTa). NyHkT Fpadmnyecknin pepakrop - NapameTpbl HOBbIX pa3MepoB
yaaneH c Bknagkn Cucrema. drneMeHTbl ynpaBneHnst 3Toro NyHKTa nepeHeceHbl B
pasnuyHble NyHKTbl pa3gena Pasmepsbl.

- HacTtpoika omnbTpoB NIMHMI NPOU3BOAUTCS B NyHKTE PUNbTPbLI NMHUKA pasgena
INMvHuu, nosiBMBLLErOCA B HACTpOEeYHOM ananore (Ha Bknagke Hoeblie 0OKyMeHmbl —
ANsi HOBbIX rpadhnyeckmx JOKYMEHTOB, Ha Bknaake Tekywjuli OOKyMeHm — Ons
Tekyllero gokymeHTa). Pasgen Oceeast nuHus, paHee SBNSABLUMIACA
CaMOCTOSATENMbHbIM pa3fenom HacTPOEYHOro Amarnora, Tenepb cTan NyHKTOM pasgena
JluHuu.

MosiBunack koMaHaa JIuHus, npegHasHadYeHHast Anst GbICTPOro NOCTPOEHUS NUHWIA,
COCTOSILLIMX U3 OTPE3KOB U Ayr OKpykHocTen. Cnocob co3gaHusi oTpeska unm gyrv
onpenensieTcs CUCTEMON aBTOMAaTUYECKN B 3aBUCUMOCTU OT TOrO, Kakne 6a3oBble 06bEKTI
ykasaHbl nonb3oBaTtenemM. KHonka ansi BbiaoBa komaHabl JIUHUST N0 yMOYaHuto
pacnonoxeHa Ha naHenu Neomempusi.

MosiBUNUCH HOBbIE BO3MOXHOCTU paboThl CO CCbINkaMu B YepTexax.

- Tenepb MOXHO CO3aBaTb CCbISIKN B TEXHUYECKUX TPpeBOBaHMSAX.

- HoBble TWMNbl UICTOYHUKOB CCbISIKN: UG N MexHUYeckue mpeboeaHusi.

— T[losiBUNacb BO3MOXHOCTb CO30aHUS CCbINKN Ha HOMEpP JINCTa, cogepxKallero NCTOYHUK
CCbIJTKK1, ANna NCTOYHMKOB BCeX TUNOB, KpOMe BMaa N TEXHNYECKNX TpGﬁOBaHMVI.

— Ecnum uctouHmK cebinku - BUA, TO BO3MOXHA CCbiNka Ha MacwTab Buaa, 3Hak
"pa3BepHyTO", 3HaK "NoOBEpPHYTO", 3HAa4YEeHUe yrina noBopoTa.

— ECnn NCTOYHMK CChISIKM - TEXHUYECKMEe Tpe6OBaHVIFI, TO BO3MOXHa CCblJ1Ka TOJIbKO Ha
HOMeEpP MyHKTa.
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- [lpw BbligenNeHnn TekcTa CChbINK1 B Ananore co3gaHns CCbINIKM MCTOYHMK 3TOW CCbISKK
NnoacBEYMBaAETCS B OKHE JOKYMEHTa (4719 UCTOYHMKOB BCEX TUMOB, KPOME TEXHUYECKMX
TpeboBaHun).

Y Bnaa yepTexa nosiBMNOCb HOBOE CBOWCTBO - 0603HaveHne. OBo3HaveHne Buaa
BKItoYaeT B cebs CCbINKM Ha MaciTab aToro Buaa v napameTpsbl - UMS, HOMEp nMcTa u
30HY - CBAI3AHHOIO C BUAOM 0ObekTa ochopMieHus (NMHMK paspesa/cedeHunsi, BbIHOCHOMO
anemeHTa unu cTpernku B3rnaga). Hanuume ccoinok B 0603HavYeHun B1aa no3sonseT
ObICTPO OOHOBMATL 3TO 0O03HAYEHNE.
lMocne 3aBepLUeHNst KOMaHObl CO34aHNs NTIMHUKN pa3pesa/ceveHunsi, BBIHOCHOMO afieMeHTa
WUNW CTPEnKuK B3rnsiaa aBTomMmaTnyeckn hopMmpyeTcsi HOBbIN BUA, CBSI3AHHbIN C CO34aHHbIM
obbekToM. O603Ha4YeHMe 3TOro BMaa takke dhbopMmupyeTcst asToMmatmyecku. Ecnu nuHms
pa3pesa/ceyeHunsi, BBIHOCHOWN 3rieMEeHTa Unu CTpeska B3rnsga co3faercs B
accoumaTMBHOM BuAE, TO aBTOMaTU4eCKM (hOPMUPYIOTCA COOTBETCTBYOLLNIA
accoumaTtuBHbIN BUA U ero o603HaYeHue.
O6o3HaueHne Bnga MoXeT BbITb OTpegakTUPOBaHO
- B COCTaBe BMAa - A5nsi 3TOro CnyxuT Bknagka O6o3HavyeHMe BUAA, NOSIBNSAOLLAACA Ha
lMaHenu cBOMCTB BO BpeMs peakTMpoBaHMsA napaMeTpoB BMAa,

= KaK TeKCTOBbIN 06beKT.

HopaboTaHa komaHga JluHusi pa3pe3a/ceyeHusl.

- Tenepb N0 yMONYaHUIO CTPOUTCS JIMHWUS NPOCTOro paspesa. [ns ee co3ganHus
A0CTaTO4HO yKa3aTb ABe TOYKU. YTOOblI NOCTPOUTL CIOXHbIN pa3pes, TpedyeTcs

HaXXaTb KHOMKY Cr10XKHbIU pa3pe3 Ha MaHenu cneumanbHOro ynpasleHus. Mocne
9TOro MOXHO 6y,u,eT YKa3aTb TOYKM n3rioma JIMHUN.

- YpaneHbl nepeknioyatenn Cmpesiku cnpaea/cneea, Haxoamelunecs Ha MaHenu
CBOWCTB BO BPEMSI MOCTPOEHMS NMHUM pa3pesa/cedeHns. Tenepb Ans ykasaHus
NONOXEHNS CTPEIOK AOCTATOYHO LENKHYTb MbILLBIO C HY)XXHOW CTOPOHbI OT NUHUN.

- Ha MaHenb cneuunansHoro ynpaeneHus aobasneHa kHonka Aemoco3daHue
o6bexkma. Mo ymonyaHuio oHa Haxara, U NMHUSA pa3pes3a/ceveHnss aBToOMaTUYecku
co3faeTcs nocrne ykasaHus ABYX TOYEK U NONOXEHMUS CTPENOK.

CocTosiHMEeM BUOB 1 CIOEB Tenepb MOXHO ynpaBnsATb 6e3 BbisoBa MeHeOdxepa
doKyMeHma - C NOMOLLIbIO CMIUCKOB BMAOB U CroeB Ha naHenu Tekyuwjee cocmosiHue. Mpu
pPacKpbITUK 3TUX CMIUCKOB Nepes HOMepPOoM/UMEHEM BUAA NN CNosi OTOBPaXXatoTCs 3HAYKM
AKTMBHOCTb, 1 BugumocTb 1 LiBeT, nokasbiBatoLLme TeKyLLMe COCTOSIHUS U LiBETa BMOOB
Unu cnoes. [N USMEHEHMS BUAMMOCTM UM aKTUBHOCTU JOCTATOYHO LLENKHYTb MbILLbHO
Ha HY)KHOM 3HauKe.

Mpwv BblAENEHNM BMOA UMK CINOS B CMIUCKE OH Tenepb NoACBEeYMBAETCH B OKHE [JOKYMEHTa.

MosiBunacb BO3MOXHOCTb OTKMOYEHMS M300paXXeHMs1 B HOBbIX acCoLMaTUBHBLIX BUAAX
CKPbITbIX KOMMOHEHTOB N BUBNIMOTEYHBIX KOMNOHEHTOB COOPOK. DTO MNO3BOSISIET YCKOPUTL
NoCTpoeHne BMAOoB. [1ns HACTPOWKN CryXWUT rpynna onuuin lMepedasaemsbie
KOMMoHeHmMbI, NosiBUBLLAsACA B pa3aene lMapamempbl dokymeHma - Bud HacTpOeYHOro
Avanora (Ha Bknagke Hoeblie O0OKyMeHmMbI — AN HOBbIX YepPTEeXeWn, Ha BKNaake
Tekywjuli O0OKyMeHm — [N TEKYLLEro yepTexa).

MosiBUNUCb HOBbIE BO3MOXHOCTM HaCTDOIZKM CbOpMI/IpOBaHVIﬂ accounatmBHbIX BUAOB B
HOBbIX U TEKYLLNX YepTexKax.

- [pynna onuun lMepedasaembie KOMMOHeHMbI B pasaene Mapamempbi 0OKyMeHma -
Bud - lNapamemphbi NO3BOMSET BKMOYATb U OTKNOYAThL Nepeaady B BUA M300paeHui
CKPbITbIX 1 BMBNNOTEYHBLIX KOMMIOHEHTOB COOPOK.

Brnocneactemm ans BKNoYeHUS N306paKeHnin OTKNIOYEHHbIX KOMMOHEHTOB crneayeT
BOCMOMb30BaTbCA KOMaHAoN Toka3zamb N3 KOHTEKCTHOrO MEHIO 3TUX KOMINOHEHTOB B
[epeBe nocTpoeHus yepTexa.

- Onuusa lNMepedasamb e sud B pasgene lMapamempbi dokymeHma - Bud - JluHuu,
No3BONISET BKMNOYaTb M OTKNOYaTb Nepeaavy B BUA NUHUIA HEBUAMMOIO KOHTYpaA.
OcTanbHble aNeMeHTbl BKIaAKn nepeMMeHoBaHbl U NepekoMnoHoBaHbl 6e3 n3mMeHeHus
NPUHLUNOB NX paboTbl.

BkntoyeHne HeBNANMBIX NINHWIA B YK€ CO3L4aHHbIA BUA U UCKIMIOYEHNE HEBUOUMbIX
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NWHWIA N3 CO34aHHbIX BUAOB BO3MOXHO npn pegaktmpoBaHnn Buaa. D,J'IFI 3TOro CNyxut
onunsa Heeudumble nuHuu, NosiIBUBLLASICS HA Bknagke JIuHuu lNaHenn CBONCTB.

Tekcmoenbll npouyeccop

HoBble BO3MOXXHOCTM paboTbl C MOAYNEM NPOBEPKM NMPaBONMCaHMSI.

B omanore HacTpowku npaBonucaHusi NosiIBUNUCL HOBbIE OMLUN:

- AemomamuyecKku nposepsimb opghocpaghuro ¥ AemomamuyecKu nposepsimo
2paMMamuky, BKMo4YatoLLe aBToMaTUYECKyto NpoBepky TekcTa. [pu aToM B TekcTe
noaYepKMBaloTCA OLIMGOYHBbIE CNOBa U PparMeHTbl NPEArIoXXeHWIN, a N3 KOHTEKCTHOro
MEHI0 NOAYEPKHYTbIX Y4aCTKOB MOXHO BblOpaTh BapuaHTbl MCNpaBneHus:.

- [lponyckamb Apobu, uHOekcbl u Hadcmpoku v lNMponyckamb adpeca UHmepHema
u umeHa patos.

MosiBNacb BO3MOXHOCTbL CKBO3HOW NPOBEPKN NpaBonuMcaHus, T.e. NPOBEPKN BCEX
TEKCTOBbIX OOBbEKTOB AOKyMeHTa. [Ins 3anycka NnpoBepKM CNyxunTt komaHga Cepeuc -
lMpaeonucaHue. Ecnvn nepea BbI30OBOM 3TOW KOMaHAb! ObInn BblAeNeHbl 06bEKTLI, TO
npoBepka OyaeT npounssBefeHa NULLb B HUX.

B ananore paboTbl co BCoMoraTternbHbIMIU CroBapsiMu NosiBUNAach KHomnka M3mMeHUmsb...,
NO3BOSIAIOLLAS OTPEAAKTMPOBAaTb COAEPXKMMOE BbIGpaHHOrO crioBapsi.

Cneuucukayus

MosiBunacbk BO3MOXHOCTb yaaneHnst 00bekToB cneuudonkaumm npy yganeHnm cBA3aHHOM C
HUMMW reoMeTpun. YnpaeneHue yganeHmeM o6bekToB NPON3BOANTCS C MOMOLLbH ONUUK
Yoanamb o6bekmbI cneyugukayuu npu yoaseHuu 2eomMmempuu. 3ta onuns
nosiBUacb B Ananore HaCTponKu CTunsa cneundukaumm n B guanore HacTPOMKK TeKyLLen
cneundmkaunn.

SDK

MosiBunca Macmep co3daHusi 6ubnuomexk RTW (LybraryWizard.awx), no3BonsioLnm
cosgaeaTb 3aroToBku B cpede Microsoft Visual C++ 6.0 ana npuknagHeix KOMMAC-
onbnnoTex.

3Jkcrnopm

1.

[MosiBunacbk BO3MOXHOCTb COXpaHeHUs Moernen un rpadudecknx JOKYMeHTOB B popmaTte
eDrawing. [JokyMeHTbI, 3anucaHHble B 3TOM chopmaTte, UMEKT Manbii 06beM U MOryT
npocMaTpuBaTbCH, BbIBOOUTLCS Ha NevaTb M peLeH3MpoBaTbCa C NOMOLLLIO NPorpamMmbl
eDrawings, pacnpocTtpaHsemon 6ecnnaTHo.

[1ns BbI30Ba Anarnora HacTponkn 3anucn B popmat eDrawing Cry>XUT KHOMKa
lMapamempsbi, NOSIBNSIOWASACS B guanore coxpaHeHus dpansnos nocre Bbibopa na cnucka
Tun ¢haiina ctpoku «eDrawing».

YcoBepLueHcTBOBaH akcnopT B popmaTtel DWG 1 DXF: nossiBMnacb BO3MOXHOCTb
nepegayn n3obpaxeHun, sBctaneHHbix B KOMIMAC-00KyMeHTbI U3 pacTpoBbIX (haninos.

N3MeHeHuUe KoMrsieKma nocmaesku

1.

B komnnekT noctaeku BkNtoveHbl Bubnuomeka cmaHlapmHbix usdenutl: Kpenex ons
KOMIIAC-Ipagpuk n Bubnuomeka cmaHlapmHbix usdenul: Kpenex ons KOMITAC-
3D. ba3sbl AaHHbIX, NOCTaBnsieMble ¢ GUGNMoTEKaMu, coaepxaTt onNnMcCaHns U3nenun B
cooTtBeTcTBUU C 6onee 4Yem 350 ctaHgapTamm (KpenexHble nagenus, MNMogwmnHmkm,
YnnoTHeHus, AnemMeHTbl TpybonpoBoaHOM apMaTtypbl, KOHCTPYKTUBHbIE 3N1EMEHThI).

[Onsa paboTbl ¢ Kaxaon 6MbnuoTekon TpedbyeTcA OoTAENbLHO onflaYnBaemas NMMLEH3NA.
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B koMnnekT noctaBku BKMoYeHa Bubsiuomeka aHumayuu 0nsa KOMIAC-3D
(Animat.rtw), npegHa3HavyeHHas ANg UMUTaumm ABMXKEHUsS (aHUMauun) nsgenui,
pa3paboTaHHbIX B CUCTEME TPEXMEPHOro TBepaoTenbHoro mogenuposanns KOMIMAC-3D.

Mogpo6Hee o Bubnuomeke aHumayuu Onsi KOMITAC-3D - cm. pasaen lNMpuknadHbie
6ubnuomexu.

[Onsa paboTbl c 6UGNNOTEKON TPebyeTcs OTAENbHO ONlaYMBaemMas IMLEH3UA.

B komnnekT noctaBku BkItoMeHa bubsuomeka npoekmupoesaHus
memannokoHcmpykyul KM (Metal.rtw), npegHasHavyeHHas Ansg aBTomatmsaumm
npoLecca NpoeKTMPOBaHUSA apXUTEKTYPHbIX 3IEMEHTOB, HECYLLMX KapKacoB COOPYXXEHWUN,
KapKacoB Ans MOHTaxa u obcnyknBaHus TexHonormyeckoro obopyaoBaHusa cpegHemn
CINOXHOCTU 13 Npodunst MeTannonpokarta. B komnnekT noctaBku OMOGNMOTEKN BKITHOUYEHA
6asa gaHHbIX Npodunen cTaHgapTHOrO MeTansionpokaTa.

MogpobHee o Bubnuomeke npoekmuposaHusi MemasiiokoHcmpykyut KM - cm.
pasaen lNMpuknadHbie 6ubnuomexu.

Ona paboTbl ¢ 6UGNNOTEKON TpebyeTca oTAeNIbHO OoNNlaYyMBaemas NIMLEH3us.

B komnnekT noctaBku BkItoMeHa Bubsuomeka npoekmuposaHusi cucmem
anekmpooceeweHust 30 (Lighting.rtw), npegHasHavyeHHasa gns aBToMaTmM3aumm
npouecca NPOeKTUPOBAHNSA 3MEKTPOOCBELLEHUS XKUMbIX, OOLLECTBEHHbIX, MPOMbILLIIEHHbIX
30aHUA N COOpPYXEeHM. B KoMnnekT noctaBku 6Gubnuotekun BrknoyeHa 6asa gaHHbIX
ceeTunbHukoB OAO ApaaToOBCKUI CBETOTEXHMYECKUI 3aBOA,.

MoapobHee o Bubnuomeke nNpoekmupoesaHusi cucmem anekmpooceeuweHusi 30 - cm.
pasaen lNMpuknadHbie 6ubnuomexu.

Ona paboTbl ¢ 6UGNNOTEKON TpebyeTca OoTAeNIbHO onNayMBaemas NIMLEH3ns.

B koMnnekT noctaBku BKoYeHa 6ubnuoteka CmpoumersibHble 35ieMeHMmbI U
KOHCMpyKUuu, NpeaHasHa4YeHHas sl apXUTEKTYPHO-CTPOUTENBHOIO NMPOEKTUPOBAHMKSI.
BbubnnoTteka aBTOMaTU3NPYET TPy UHXEHEPOB, pa3pabaTbiBaloLLMX KOMNIEKTbI paboymx
yepTexen mapok AC 1 KXK 1 moxeT ObiTb None3Ha B NPOEKTHLIX OpraHn3aLmnsax BcemM
crneunanucTam, KoTopble UCNOMb3YT NPY co3aaHum paboyvern JoKyMeHTauum
APXUTEKTYPHO-CTPOUTESBbHLIE SNIEMEHTbI.

MoapobHee o 6ubnuoteke CmpoumernbHbIe 371IeMeHMbI U KOHCMPYKUUU - CM. pa3aen
lMpuknadHbie 6ubnuomexku.

[Onsa paboTbl c 6UGNMOTEKON TPebyeTcA OTAENbHO ONlaYnBaemMas IMLEH3UA.

B komnnekT noctaBku BHOBb BkItodeH OpeaHu3zamop npoekma (PManager.rtw) —
cnyxebHas 6ubnuoTeka, NpegocTaenaowas Habop o6LWmX OYHKUNA, KOTOpblE MOTYT BbITb
BoCTpeboBaHbl Apyrumu GubnuoTtekamu.

MogpobHee 06 Ope2aHu3zamope npoekma - cMm. pasaen lNMpuknadHbie 6ubnuomexu.
OTtgenbHO onnayMBaemMas NULIEH3UA ANA paboTbl ¢ 6GUGNMOTEKON He TpebyeTcs.

N3 komnnekTa nocTaBku UCKMOYeHa ApXxumeKkmypHO cmpoumesibHasi 6ubnuomeka

(architec.rtw). Bmecto Hee noctaBnsaeTca 6ubnmoteka CmpoumenbHbie 35IeMeHmbl U
KOHCmMpyKyuu.

HauuHasa ¢ gaHHom Bepcun, pacnpocTpaHaTest cBo6oAHO crneaytowme bMbnmnoTeku:
- bwubnuoteka akcnopta B ¢hopmat DXF (dxflib.rtw),
- bwubnuorteka akcnopta B ¢popmar DWG (dwglib.rtw),
- bubnuoTteka akcnopta B ¢popmart IGES (igeslib.rtw),
- bwubnuoteka nogaepxku popmarta model (CATIA) (CATIAread.rtw).
Onsa paboTbl ¢ HUMK Gonblue He TpebyeTcA oTAENbHO onnayYnBaemMas JIMLEeH3uUs.

lNMpuknadHas 6ubnuomeka KOMIAC

B pasgene lMpo4yue onepayuu nosiBunacbk kKomaHga Accoyuupoeams pa3mepbi. OHa
npeaHasHavyeHa aAns opMmMpoBaHMa accoUMaTUBHBLIX CBA3EN MeXAy pasmepammn n nx
6a3oBbiMn ob6bekTamu. MNMocne Bbi3oBa KOMaHAbl Accoyuuposamb pa3Mepbl Ha dKpaHe
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NosABNSAETCS AMarnor, B KOTOPOM MOXHO yKa3aTb TUMbl aCCOLMMPYEMbIX pa3MepoB 1 3aaaTb
napameTpbl Bbloopa 6a30BbiIXx 0OHLEKTOB.

lMpo4ue npuknadHbie 6ubnuomeku

1. [HopabotaHa Bubnuomeka mamepuasioe u copmameHmoes (materials.exe).

- T[losBunacb BO3MOXHOCTb MOMCKa MaTepuana no Koay.

- TlosBunacb BO3MOXHOCTb KOHTPONA AyGrnMpoBaHMa HAMEHOBaHWUA MaTepuarnos,
copTameHToB, (bopMm, BUA0B 06paboTkm, AOKYMEHTOB (OMUMOHANLHO).

- [losiBMnacb BO3MOXHOCTb paspeluaTtb Ay6nMpoBaHMsa KOAOB MaTepuana B npegenax
mMaTepuana, copTameHTa, Nnapbl MaTepuan-copTameHT.

— B meHto lNpoBepka AaHHbIX gobaBneHbl koMmaHabl CUHXPOHU3aUMA 0603HAYEHUN. ..
n NMpoBepkKa NPMMEHAEMOCTMU.... OHM NO3BOMAIT CUHXPOHN3MPOBATL 0603HAYEHNS
9K3EeMNIAPOB COpTaMeHTa 1 NPOBEPATb CTaTyC NPMMEHAEMOCTN 06 bEKTOB
CnpaBo4Huka.

- B API CnpaBoyHuka gobasneHa BO3MOXHOCTb 3KCNopTa Koda Matepuana BO BHELUHNE
npunoxexusa ansa obvekta knacca Martepwan.

- W3meHeH nopsaok yaaneHus nuavpytowero npedukca npu otobpaxeHun
0003HauYeHUn aK3eMmrisipa copTameHTa. YganeHme nuaupytowero npedukca MoxeT
ObITb HACTPOEHO MHAMBUAYANBHO AN KaXO40ro AOKYMEHTa Ha TEXHUYECKNE YCroBUS.

- B komnnekT noctaBku BKMtoueH Pedakmop eduHuy, usmepeHus (meditor.exe).

2. [opa6oTaHa 6ubnunoteka nHterpaumm KOMIAC-3D V8 Plus n Bubnuomeku
MamepuaJsioe U copmamMeHmos.

— [pwn noBTOpHOM 3anycke CrnpaBoYHMKa C MOMOLLbIO BUBNMOTEKN MHTErpaLmnn
CnpaBOYHMK NO3ULIMOHMPYETCA Ha paHee BCTaBNEHHOM B JOKYMEHT OObeKTe.

- [ob6aeneHa komaHaa U3bpaHHoe. OHa No3BONSIET UCMONb30BaTh OOBLEKTLI
CnpaBoyYHMKa, NOMELLEHHbIE B NONb30BaTENbCKUIA KnaccudumkaTop 3bpaHHoe.

- B agmanor 6ubnuoTekn nHTerpaumm ob6aBneHo KOHTEKCTHOE MeHt0. Ero komanapl
NO3BONAIT YNPaBNATb CMUCKOM paHee BCTaBNEHHbIX OObEKTOB.

- [obaBneHa HacTporka 6ubnunoTtekn, No3BoNALLaa 3agaBaTb KONMYECTBO 3anvcen B
crucke paHee BCTaBMNeHHbIX 06bekToB CnpaBoYHuMKa.

3. B bubnuomeke anekmpodeuzameneli (EImotors.rtw) nosiBUNcs MexaHmam
Nonb30BaTENbCKOro HanonHeHus 6asbl - Macmep HanonHeHusi. OH No3BonseT
nonb3oBaTeNsAM CaMOCTOATENBHO 3aHOCUTL B 6a3y AaHHbLIX TEKCTOBYHO M rpachmnyeckyto
NHGOPMaLMIO O HOBbIX anekTpoaBuraTensax. Mimeetcsi BO3MOXHOCTb 3anofHeHns
crneayowmx pasgenos 6a3bl AaHHbIX:

- OnekTpoaBuratenu nepemMeHHoro Toka ogHodasHble (06Lero NpUMeHeHus);

— QJnekTpoaBurateny NnepeMeHHoro Toka TpexdasHbie (06Lwero NnpumMeHeHus,
B3PbIBO3aALLMLLEHHbIE, KPAHOBbIE U METannypruyeckme);

- OnekTpoasurateny NOCTOAHHOro Toka (C He3aBUCUMbIM BO3BYXXOEHNEM).

- Macmep HanosiHeHuUs1 CHabXXeH CBOeln CrpaBoYHOM CUCTEMOWN.

- Takke BMeCTe C HOBOW Bepcuen 6ubnmoTekn noctaBnseTcst Habop 3NEKTPOHHbIX
KaTanoroB aneKkTpoABuratenen CoOOTBETCTBYIOLMX Pa3gerioB C TEXHNYECKUMM
XapakTepucTukamm 1 n3obpaxeHmamum.

4. [opabotaHa Bubsiuomeka nnaHupoeok yexos (templet.rtw).

- TlosiBunacb BO3MOXHOCTb CO3aHMs NONb30BaTENbLCKUX rpynn 000pyaAoBaHNS NepBOro
YPOBHS.

- [losBunacb BO3MOXHOCTb co3aaHus [JJononHumesnbHbIX 3/71eMeHmo8 memMrisiemos -
rpadonyeckmx nsobpakeHunin, 0603HavaLmnX NonbL3oBaTenbCckMe 06 beKTbI, HaNpuvep,
TOYKM NOABOAA INEKTPOIHEPINN, NONOXKEHNE PyHOAAMEHTHbLIX ONOP, TOYKN ANS
noaBo4a CUCTEMbl BEHTUAALMMN U T.10.

5. [HopaboTtaHa bubnuoteka Cucmema pacnosHaeaHusi 3D-modenel
(FeatureKompas.rtw).
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- PacwupeHo pasHoobpasne pacrno3HaBaeMblXx MOAENen 3a cYeT ynyudlleHns
BHYTPEHHEN MoAenu AaHHbIX.

- BeepaeH pexum pacrnosHaBaHus COOpOK.

- Peann3oBaHbl OCHOBHbIE MOMEHTbI pacno3HaBaHWsi onepauui Bbl4aBNMBaHWS C
YKITOHOM.

- BBepaeH pexvm MHTepaKTMBHOrO pacno3HaBaHUs, B KOTOPOM OnepaTop MOXeT
ynpaenaTe popMMpoBaHMEM OTAENbHbIX 3NEMEHTOB AeTanu, YTo No3BonseT
pacnosHaBaTb 6onee CrnoxHole geTanw.

—  CHaTbI HEKOTOpble OrpaHn4YeHnAa Ha XapakTtep pacno3HaBaeMbiX mMoaenen.

- BBefeHa BO3MOXHOCTb KOPPEKTHOIO NpepbIiBaHKs NpoLecca pacno3HaBaHus
ornepaTopomM.

— YcTpaHeHbl owmnbKkKn, obHapyXeHHble B paboTe Bubnunoteku.
HopaboTtaH KoHeepmop mexkcmoesbix K eCAD - KOMIIAC (bom.rtw).

- [No6GaBneHa BO3MOXHOCTb BbiNycka «llepeyvHel aieMEHTOB» K CXeMaM 3IEKTPUYECKNM,
KoTopble pa3paboTaHbl B cuctemax P-CAD Bepcum 2004 n Protel.

- [losiBunacb BO3MOXHOCTb BbiNycka «[lepevHein anemMeHToB» C COPTUPOBKOWN BHYTPU
pasgenos no No3uyuoHHoMy 0603Ha4YeHuU n HaumeHogaHuto (paHee KOMMOHEHTbI
COPTUPOBANMCh TOMbKO NO CBOEMY NOMHOMY HauMeHO8aHUI)).

- [lpegycmoTpeHbl 06e BO3MOXHOCTU hopMupoBaHus «llepevHs anemeHToB». Boibop
TUNa COPTUPOBKN MPOUCXOONT B FMaBHOM OKHE NMPUIMOXEHWS, B CEKUMK, Tae paHee
BblGMpancsa Tmn gokymeHta (Cneyugukayusi inv lepeyeHb 3sieMeHmMos).
lMonb3oBaTenb MOXET BbibpaTb co3gaHue «llepeyHsi aneMeHToB» ¢ Copmupoekoll no
anemeHmam vnn ¢ Copmupoekoii no r'OCT.

MpumeyvaHume. HukakmMx HOBbLIX OOMONMHUTENbHBIX 4ENCTBMIA Mo nogrotoeke BOM-dannos B
ECAD-cuctemax nponssoanTb He HyxHo. OgHako npu popmuposaHum BOM-dainnos B
cucteme P-CAD cneayet nsberatb BkntoveHusa B otyet BOM Takmx atpubyTtos
KOMMNOHeHTa, Kak PDIF_TY v PDIF_|_PID (dpopma oT4eTa HacTpanBaeTCs Nonb3oBaTenem
ctaHgapTHeiMu cpeacteamu P-CAD).

HopaboTtaHa 6ubnunoteka bubnuomeka koHeepmopoe daHHbix eCAD - KOMITAC
(ecad.rtw). OHa BkntovaeT gononHeHHbIn KoHeepmop mekcmoesbix K[ eCAD -
KOMITAC (cm. npeabiaywimin nyHKT). Kpome Toro, B 6ubnumoTteke ncnpasneHa owmbka,
MPOSIBNABLUASACS B HE BCEr4a KOPPEKTHOM NMOCTPOEHMM KOHTYpa nevyaTHOW nnatol, B
KOTOPOM UMEKTCS AYTN N OTBEPCTUS.

HopaboTtaHa Bubnuomeka CI1C-o6o03HayeHull (spds.rtw):
- [losBUnMCb HOBblE KOMaHAbI:

- JluHus pa3spe3sa,

- Mapkep KOMITAC-O6bekma,

- [opaboTaHbl pyHKUMM Ccbisika Ha ¢ghpazmeHm v Ccbisika Ha 8 bIHOCHOU 3J1eMeHm.
BbinonHeHa nHTerpaums ¢ Op2aHu3amopom npoekma: co3faBaemMble B OTAENbHOM
OOKYMeHTe doparMeHTbl YepTexxa obpabaTtbiBatoTcs Ope2aHu3amopom rnpoekma Kak
NPOTOTUMbI YepTexa U MOryT ObITb NCNONBb30BaHbI 41151 €r0 KOMMNOHOBKN C
ncnonb3oBaHnem nHTepdencos OpezaHuzamopa.

- [Mpwn nogkntoveHmnn ondbnunotekn k KOMIMAC-3D cosgaeTtcs naHenb 6ubnmoTekn.

Hopa6boTtaHa 6ubnuoteka KOMIMAC-O6exkm (KObject.rtw).

- Togasunacb yHKUMA nocTpoeHnsa 3D-06beKkToB, UHTErPUPOBaHHAsS C
Opz2aHu3amopoM npoekma.

- T[logBunacb PyHKLMA NOCTPOEHUSA pa3pesoB, MHTerpupoBaHHas ¢ Opa2aHu3amopom
npoekma.

- T[losBunacb BO3MOXHOCTb paboTsl ¢ KOMIMAC-cneundukaumnsmm (¢ Ucnonb3oBaHNEM
00beKkToB cneundukaumin).

- Tosasunacb pyHkuma Mapkep KOMITAC-O6bekma, HTerpMpoBaHHas ¢
Bu6nuomekoi ClC-o6o3Ha4yeHull.
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10.

11.

12.

PeanunsoBaHa nogaepxka 6ubnunotek napameTpruyeckmx 00 beKTOB, NCNOMNb3YHOLLNX
o6wmin Habop parMeHTOB AN ONMCaHUSA HECKONbKMX KaTeropmi 06bEKTOB (3TO faeT
BO3MOXHOCTb OMMCaHWs BUPTYanbHOW CTPYKTYpbl AepeBa bubnunoTtekn oparmeHToB B
pasgene [TREE] ynpaenstowero danna atpmbyToB, OTIMYHOM OT pearnbHON
CTPYKTYpbI, onpeaensemMon noctpoeHnem 6ubnmoTekm oparmMeHToB).

Mosasunuck xapaktepHble Toukn KOMIMAC-O6bekToB.

Mpwn noakntoveHnn omnbnuotekn k KOMIMAC-3D co3paeTtcs naHenb 6ubnvoTeku.
HopabotaH Macmep co3daHusi EDB-ghatinoe (cnyxebHas 6ubnuoteka, 4aCTM4HO
aBTOMaTM3upyoLlasa cosgaHme davina ynpasnswowmx atpuoytos KOMIMAC-O6bexkm).
MosiBunack nogaepkka peaakTnpoBaHus hannos ynpaBnsaowmx atpubyTos,
ncnonb3yoLwmx npm onncadnm pasgena [TREE] ctpoku Buaa:

6#0#06 [Jeymasp kosnoHHbIl (K) no FTOCT 26020-83|06 Asymasp ¢ napannesibHbIMuU

epaHamu

nonok#0601#0602#0603#0604#0605#0606#0607#0608#0609#0610#DATA_6#
MosiBuNack nogaepkka peaakTnpoBaHus hannos ynpaBnsaowmx atpubyTos, y
KoTopbix B pasaene [DATA] onpeneneHbl nepeMeHHble COMMENT _FIELD1 n
COMMENT _FIELD2, sagatowme npaeuna mapkmpoekn KOMMAC-O6bekTa.

BbinonHeHo ncnpaeneHve, No3BonsioLLee Npu peaakTupoBaHun dannos
ynpasnsawLwmx atpubyTos, cogepxalimx pasgens! [DATA] ¢ HenocnegoBaTenbHON
Hymepauuen, Hanpumep, [DATA_23], [DATA_25]..., coxpaHsiTb 3Ty HyMepauuio (paHee
B pesynbTate peakTMpoBaHUSA HyMepauns u3aMeHsnach crnegyowmm obpasom:
[DATA_1], [DATA_2]...).

HopaboTtaHa Bubnuomeka ompucoeku nnaHoe 30aHull u coopyxeHutl (Arch.rtw).

MosiBunack oyHKUMS NOAAEPKKN CO30aHMSA SKCNNUKALMA NOMELLEHUN.

MosiBunack yHKUNS YTEHUA OKYMEHTOB, nocTpoeHHbix B KOMITAC-3D Bepcun 7.0 1
©onee paHHNX.

[opaboTaHa dyHKumMs oTpUCcoBKN 06beKTOB OKHO 1 [1Bepb C TeM, YTOObI KOHTYpP
NoMeLLEeHNs C OKHaMK 1 ABEPbMM aBToMaTtnyecku pacnosHaBarncs B KOMIMAC-3D npwu
BbINOSIHEHWM 3aNIUBKM.

[obGasneH HOBbIN CTUNb OTPUCOBKM ABepen — Cmunb BTHU.

M3 coctaBa bubnmnoTtekun BbiBeaeHa komaHaa KOMITAC-O6bekm. Tenepb Ans
NOCTPOEHUSA MaKpOOOGBHEKTOB, onucaHHbIx kak KOMIMAC-o6bekTbl, cneayeT
ncnonb3oBatb 6ubnuoteky KOMIMAC-O6bekm (KObject.rtw). icnonb3oBaHne
6mbnmoTekn He TpebyeT nuueH3nn. Bce yHKUMOHaNbHbIE BO3MOXHOCTU MHCTPYMEHTA
COXPaHEeHbI.

Komanga 6ubnuotekn dsmemeHmsbi oepaxk0arowux KOHCMpyKyuli nepeMMmeHoBaHa B
CmeHbl.

I'IpM Co34aHnKn CTEH NodBUITaCb BO3MOXHOCTb HEMPEePbIBHOIo BBOAA UX APYr 3a APYroM.

[opa6boTtaHa Bubnuomeka kaHasok 0snisi KOMITAC-3D (Ditch3D.rtw).

YcoBeplLUeHCTBOBaAH MNpoLLeCC Bbibopa TUna UUIMHAPUYECKO NMOBEPXHOCTU, HA KOTOPOM
OypeT noctpoeHa kaHaBka. Ecnu 6Mbnnoteka He MOXET OQHO3HAYHO ONMpPeaAennuTb,
BHYTPEHHEWN NN BHELLHEN ABnsieTcs BbiOpaHHas LuMnMHapuieckas NnoBepXHOCTb,
nonb3oBaTento npeanaraeTcs BbIbpaTh TUM NOBEPXHOCTM U3 CMMCKA BapUaHTOB.
[opaboTaH anropMtm co3gaHusa KaHaBku. KaHaBka, NOCTPOeHHas npy NOMOLLN
6mbnmoTekn, o6beanHseTca B GnbnmnoTtedHbln MakpoanemeHT. bnarogaps atomy
MOXHO NEPENTN B PEXUM peaaKkTMpOBaHMsA KaHaBKM CpeacTBaMu NpUKNaaHom
ounbnuotekn:

— BbI3BaB COOTBETCTBYHOLLYH KOMaHAy A5 BUBNMOTEYHOro MakpoafniemMeHTa 13
[epeBa nocTpoeHus;

— LLEMKHYB MbILWbIO M0 BubnmoTeyHomy mMakpoanemeHTty B Mogenv KOMIMAC-3D.

HopaboTaHa 6ubnunoteka MeHedxxep wabnoHoe (TemplateManager.rtw): po6asneHa
BO3MOXHOCTb pefakTupoBaHus cpeactsamn MeHedxepa wabsoHoe aeTtanu unm cbopku,
CO3[aHHON ¢ NoMoLLbio koMaHabl Co30amb demanb/c60pKy Ha ocHoee wabroHa....
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13.

14.

[ns aToro cnyxut komaHga 6mbnuotekn Pedakmupoeamsb 6 MeHeOdxepe wabsioHos8.
lMocne ee BbI3oBa OTKpbIBaeTcA MeHedep wabrioHoe, N B HEM 3arpyaeTcs WabnoH,
COOTBETCTBYIOLUNIA TeKyLwen mogenu. Bel MoxeTe M3MEeHUTb 3Ha4YEeHUSA NePEMEHHbIX.
YTtobbl NnepenaTb HOBblE 3HAYEHUS B MOAENb, CriefyeT Bbl3aBaTb KomaHay lMepecmpoumsb
pedakmupyemyro MOOEJIb.

Bu6nuomeka aHumauyuu A5 KOMIAC-3D nossonser:

-  MmuTupoBaTb ABMXKEHUSA COCTABHbIX YacTeln M3genus B npouecce peanbHon paboThbl
(MOryT ncnonb3oBaTbCs CONPSHKEHUS AeTanen, HaknaablBaeMble Nonb3oBaTenemM B
npouecce npoektupoBaHus 3D-c6opkun).

- ABTOMaTUYECKN NPOBEPSITL BO3MOXHbIE KONNM3UN (CoyaapeHus geTtanen) B npowecce
OBWKEHUS.

-  WMmuTtuposaTb npouecc «pa3bopkn-cbopkm» nsgenusa ansg npuMeHeHns B
WHTEPaKTMBHbIX 3MEKTPOHHbIX TEXHNYeCKnX pykosoacTteax (MITP).

- CosgaBaTb «KMHOrpaMMbl» OBUXKEHUS MEXaHU3MOB (Habop nocrnegoBaTenbHbIX Kagpos
B popmaTte KOMIMAC-cparmeHTa (*.frw).

- 3anuckiBaTb BUaeoponuk asmxeHnsa B AVI-gpopmate. BocnpounsseaeHne BO3MOXHO Kak
Ha TeKyLleM Liare aHnmauun, Tak U B LIeNoMm.

AHMMaUMst COCTOMT U3 NocneaoBaTenbHbIX WaroB. Ha kaxxgom ware MoXXHO 3agaBatb

pasnuyHble BUObI ABWKEHUSA AeTanen 1 napameTpbl ABMKEHUS (CKOPOCTb, YacToTa

BpaLLleHWs1, BpeEMSI).

CueHapui npouecca aHMMaumm CoxpaHseTcsa B TeKCToBoM dpanne ctaHgapTHoro XML-

dopmarTa.

Bu6nuomeka npoekmupoeaHusi MemasnsiokoHcmpykyul KM npeaHasHaveHa ons

aBTOMaTM3auun Bblnycka B YepTexHo-rpadudeckom pegakrope cuctembl KOMIMAC-3D

YepTeXHON 1 TabnunyHon aokymeHTaumm no pasgeny KM (pacwmpenHbii KM) npoekTa.

bubnnoTteka nogaepKmnBaeT Takke PYHKLUMIO TPEXMEPHOW BU3yanm3aunm KOHCTPYKLUNA B

KOMMAC-3D (ncnonb3oBaHue B kayectse paboden cpeabsl KOMIMAC-3D

npeanoYTMTeNbHEE C TOYKM 3peHnst 3PEEKTUBHOCTU BbINOMHEHUSA paborT).

BubnnoTteka B3anmogencTByeT co cnegyowmmm kKomnoHeHTamm cuctemsl KOMIAC-3D:

- KOMITAC-O61ekm (He TpebyeT Hanmums NnuUeH3nn)

- MNopaepxka dopmarta onucaHnsa o6 bEKTOB, UCMOMb3yeMbIX BUONNOTEKOMN.
— OpeaHu3zamop npoekma (He TpebyeT HaNnnunst NMUEH3NN)

- lNopaepxka paboThbl CO CTPYKTYPOM 34aHKS.

- MNoppepxka PyHKLMN NOCTPOEHNA TPEXMEPHON MOSENN.

- lNopaepxka yHKLUMU MOCTPOEHNS pa3pesos.
- bBubnuomeka Cl14C-o603Ha4eHuli (TpebyeT HannMuns nuueH3nn)

- MapkupoBKka 3reMeHTOB Ha niiaHax pacrnofioXeHus.

- Cucmema npoekmupoeaHus cneyugukayul (TpebyeT HanMuns NMUeH3nm)
- MNopaepxka dyHkumm Bbinycka KOMIMAC-cneundmkaumi.

BubnunoTteka nossonsert:

- CosgaBaTb YepTexu 0bwero Buaa, nnaHbl U pas3pesbl C UCNONb30BaAHUEM Kak
MacLUTabMpOBaHHbIX, TaK U YNPOLLEHHbIX N3obpaxeHun npoduns (pyHkumna 2D
yepyeHus).

- MogenupoBaTb MeTanNIMYECcKyto KOHCTPYKLMIO UMK €€ dNeMeHTbI (3N1eMEHTbI NNOCKNX
depm 1 T.M.) C UENbO NOCNEAYLEro co3gaHnsa TpexMepHon Mogenu n npopaboTku
CONpPSKEHMI U NOAPE30K B COMPSIKEHNSIX HECYLLIMX 3NEMEHTOB (coBMeLLeHHbIn 2D n 3D
PyHKUMOHan 6ubnmoTekn).

- B nonyaBTOMaTMyeckoMm pexmnme CTPOUTb MO TPEXMEPHON MOLENN KOHCTPYKLMMN YacTb
rpacmyeckmx OKYMEHTOB, COCTaBMSOLWMNX KOMMNNEKT YepTexen pasaena KM npoekra:
yepTexen obLuero Bnaa n paspesoB (MOCTpoeHne cobCTBEHHO MOAENM BbINONTHAETCS
Ha OCHOBE MJ1aHOB).
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15.

- Tpwv NocTpoeHnn TpexmepHo MoAENM UCMONb30BaTb MHCTPYMEHT packnaaku (kak B
OOHOM YPOBHE, TaK 1 C NpupaLLleHnemM 3Ha4yeHus OTMETKM; 6e3 noapeskm unm c
noapesKoN 3N1eMEHTOB packnaaku ONoOpPHLIM KOHTYPOM).

— BbINONHATL MapKNPOBKY 31IEMEHTOB KOHCTPYKLIMI Ha YepTexe (COBMECTHO C
Bu6nuomekoti ClC-o603Ha4eHull).

- BbinyckaTb npeaBapuTenbHble TabnuyHble opMbl - cneuyndgrkauumn (COBMECTHO C
Cuctemon npoekTupoBaHna cneuudukaunin).
Bubnuomeka npoekmupoeaHusi MemaJsinokoHcmpykyul KM noctaBnsieTcs co
cneayowmm Habopom 6a3 faHHbIX Npodunen CTaHAapTHOrO MeTannonpokara.
— TonHbin katanor npodunen no FOCT B cocTase:
- Yronok pasHonono4Hbi no FOCT 8509-93
- Yronok HepaBHonono4HbIn no FOCT 8510-86*
- LWBennep ¢ napannenbHbiMu rpaHamu nonok no FOCT 8240-89
- Weennep (B) no FOCT 5267.1-90
- Weennep c yknoHom nonok no FOCT 8240-89
- [OeyTaBp konoHHbIn (K) no TOCT 26020-83
- [ByTaep ¢ yknoHom nonok no FOCT 8239-89
- [OeyTaBp gononHutenbHon cepun (O) no FTOCT 26020-83
- [ByTaBp HopMmanbHbIn (B) no FTOCT 26020-83
- [ByTaBp wwmpokononoyHbin no FOCT 26020-83
- TaBp konoHHbIN (KT) no TY 14-2-685-86
- Tasp WT no TY 14-2-685-86
- Tpyba anektpoceapHas npsmoruoBHas no FOCT 10704-91
- Tpy6a no FOCT 10704-91 (cokpalleHHbIe)
- Tpyba crtanbHas 6ecluoBHas ropsaveaedopmmuposaHHasi no FOCT 8732-78
- Weennep rHyTbI paBHonono4Hbin no FOCT 8278-83 u3 ctanen C239-C245
- LBennep rHyTbi paBHonono4vHbii no FOCT 8278-83 n3 cranen C255-C275
- Tpy6a kBagpaTtHaa no TY 36-2287-80
- Tpy6a npamoyronbHasa no TY 67-2287-80
- Tpy6a kBagpaTtHasa no FOCT 12336-66
- Tpy6a npamoyronsHas no FOCT 12336-66
— CokpalleHHbI CopTaMeHT
- CTO ACYM 20-93
- Crapble coptameHTbl (1926—1932 rr.)
Bce 6a3sbl gaHHbIX SBRASIOTCS OTKPbIThIMKU. N5 BeaeHns 6a3 gaHHbIX MOXET ObiTb
ncnonb3oBaHa cnyxebHass KOMIAC-6ubnuoteka Macmep co3daHusi EDB-ghatinos.
Bo3moXHO Takke nx pegaktmpoBaHue C NOMOLLIbIO NI0BOro TEKCTOBOro pegakropa.
Mpwn noagkntoveHnn omnbnuotekn k KOMIAC-3D co3paeTtcsa naHenb 6ubnuoTeku.
Bubnuomeka npoekmupoesaHusi cucmem anekmpooceeuwjeHusi 30 npegHasHa4YeHa
ANSa aBToMaTm3aumm B YepTexHo-rpacdumyeckom peaaktope cuctemol KOMIMAC-3D pabot
MO BbIMYCKY AOKYMEHTaLMN B COCTaBe NiaHOB PacnosioKeHNs 1 cneuudukauun no
pasgeny 30 npoekta. bubnuoteka nogaepxmeaeT Takke PYHKLNIO TPEXMEPHOM
BM3yanusauun npoektnpyembix cuctem B KOMIMAC-3D (ncrnonb3oBaHne YepTexHo-
rpaduyeckoro pegakropa cuctembl KOMIMAC-3D B kayecTBe paboyen cpefbl 4OCTAaTOYHO
C TOYKM 3peHnst 3PEKTUBHOCTU BbINOMHEHMS paborT).
BubnnoTteka B3anmogencTBYyeT Co cneayowmmmn KomnoHeHTamm cuctemsl KOMIAC-3D:
- KOMIIAC-O6bekm (He TpebyeT Hannums NUUEeH3nmn)
- lMoppepxka popmarta onncaHns 06BHLEKTOB, NCNONb3yeMbIX OMBNMOTEKOMN.

- WHTtepdeic KOMIMTAC-O6bekm vcnonb3yeTcs Npy NPOEKTUPOBaAHUN CUCTEM
SMNEKTPOOCBELLEHMSA 3A4aHUN ANsi pa3MeLLEeHMs Ha NnaHax oo beKkToB, OTINYHbBIX OT
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kabenen n ocBeTUTENbHbIX NPUBOPOB (LKA OB, LLMTOB, ANEKTPOYCTAHOBOYHbIX
n3genuin n T.n.).

- WHTtepderic KOMITAC-O6bekm vicnonb3yeTcs Ans U3MEHEHUs CBOMCTB OOBHEKTOB
CUCTEM 3MEKTPOOCBELLEHMS, Pa3MELLEHHbIX Ha MriaHe (B TOM YMcrie OCBETUTENbHbIX
NPMBOPOB M 3NEMEHTOB KabenbHbIX JIMHUNA).

OpzaHu3zamop npoekma (He TpebyeT HaNnn4ns NMUEH3NN)
- lMoppepxka paboTbl CO CTPYKTYPOW 34aHMS.

- MNoppepxka PyHKUMN NOCTPOEHUSA TPEXMEPHON MOAENN, BKNIOYaIOLLEN 3fIEMEHTHI
NPOEKTUPYEMON CUCTEMbI SNEKTPOOCBELLEHNS.

- lNopaepxka yHKLUMU MOCTPOEHNS pa3pesos.

Bu6nuomeka CI1[C-o603Ha4eHull (TpebyeT HanM4msa NULEeH3nn)

- Mapk1poBKa 311eMeHTOB Ha NiiaHax PacrnonoXeHus.

Cucmema npoekmupoeaHusi crneyughukayul (TpedyeT HanNUUNsa NULEH3NN)
- MNopaepxka dyHkumm Bbinycka KOMIMAC-cneundmkaumi.

Bubnunoteka no3sonseT:

OcyuwiecTBnaTb BbIOOPKY CBETUNBHUKOB U3 6a3bl aHHbIX OCBETUTENbHbLIX NPUGOPOB Mo
aKcnnyaTaumMoHHbIM 1 ceeToTexHndeckum (KCC) xapaktepucTukam.

PaccuntbiBaTb KONMMYECTBO CBETUSTBHUKOB MO YPOBHIO OCBELLEHHOCTU B
NPOEKTUPYEMOM NMOMELLIEHMMN C UCMOSTb30BaHNEM MHOEKCHOIO MeToAa (npamas
3agjava).

PaccuntbiBaTb ypOBEHb OCBELLEHHOCTM MO KONMYECTBY CBETUIBHUKOB C
MCnorb30BaHNEM MHAOEKCHOrO MeToaa (obpaTHasa 3agava).

Pa3smeLlaTb B aBTOMaTUYECKOM peEXUME rpynnbl CBETUMbHUKOB Ha NnaHe B npeaenax
KOHTYpa NPOeKTUPYEMOro NoMeLLeHNs Mo pacyeTHbIM AaHHbIM (YCTPOMCTBO 06LLero
ocBelLeHus). Mpn 3TOM yUnTbIBAOTCH OrPaHNYEHUSI HA BO3MOXHOCTb B3aMMHOIO
pacnonoXeHns CBETUINBbHUKOB B psily U PSAOB CBETUNBHUKOB, a TakKe MUHUMAaIbHbIe
OTCTYnNbl CBETUMBHMKOB M PSO0B CBETUMBHUKOB OT CTEH.

Mpw BbIGOPE 06LLIEro OCBELLEHNS MPON3BOAUTL YKPYMHEHHYIO 9KOHOMUYECKYHO OLIEHKY
yCTaHaBNMBaeMOoro OCBeLLEHNS NO BeNMYMHe yaenbHON MOLHOCTMW.

BbINnonHATbL pasmMelleHne eaAMHNYHbIX CBETUMBHMKOB Ha MilaHe - yCTPONCTBO MECTHOro
ocBeLleHus (coBMecTHO ¢ bubnuotekon KOMIMAC-O6bekm).

BbinonHATL pegakTMpoBaHMe CBOWCTB MOObIX CBETUNBHMKOB, B TOM YMCIE N3BMEHEHUNE
BbICOTbl YCTAHOBKM, 3aMeHa fiamn 1 T.M. (CoBMecTHO ¢ bmubnunotekon KOMIAC-
O6Bekm).

BbInonHATbL pacyeT ocBeLLleHHOCTU Ha paboyen MOBEPXHOCTU C y4eToM dhakTopa
OTpaXxeHus, Npy 3TOM NMEETCH BO3MOXHOCTb UCKITHOYEHUS OTAENbHbLIX CBETUNBHUKOB
n3 pacyeTta. PacyeTt nponsBoanTcs ¢ UCNONb30BaHMEM TOYEYHOrO MeToAa.
OTobpaxaTtb pe3ynbTaT pacyeTa OCBELLEHHOCTN Ha paboyen NoOBEPXHOCTU C
NCNONb30BaHWEM NIMHUI PABHOW OCBELLIEHHOCTU (M30SIHOKC) Ha NilaHe pasMeLleHns.
BbInonHATbL BU3yarnbHYHO OLEHKY pacnpeaeneHns BeNMYNH OCBELLEHHOCTM Ha paboyen
NOBEPXHOCTU C UCNOSb30BaHNEM NPOCTPAHCTBEHHOW U3OSHOKChI.

BbinonHAaTe cbop anekTponoTpebuTenen B rpynnbl NogkntoyeHns. Mpn atom
BbINOSIHAETCS aBTOMaTMYeCcKas OLeHKa 3Ha4YeHUn pacYeTHOW MOLLIHOCTM U pacyYeTHOro
TOKa ANns rpynnbl NOAKIMIYEHUS (C y4eToM KoadduumeHTa cnpoca).

BbinonHATE TpaccuMpoBKy ANst NPOKNaAKM anekTpudecknx kabenen ansa rpynnol
NOAKMIOYEHNS.

BbinonHATb pasmelleHme no Tpaccam kabenen. Npu HasHadeHnn kabena ans
BbINOSIHEHWSA NPOKMaAKN paspeLleHbl TONbKO kabenu, yaoBneTBOpsoLWMe YCrioBUSM
HarpeBa (cornacHo TpebosaHun MY3, rn. 1.3 «Bbibop NPOBOAHMKOB MO HArpeBy...»).
BbinonHaTe nogbop aBToMaToB 3aLuUTbl FPYNMbl OT TOKOB KOPOTKOrO 3aMblKaHUSA ©
TOKOB YTEYKM.

BbINONHATE MapKMPOBKY NPOEKTUPYEMOro NMOMELLIEHUS 3HaYEeHNEM OCBELLEHHOCTMU,
3agaHHou ansa pabo4ven MOBEPXHOCTW.
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16.

17.

- BbINONHATL MapKMPOBKY YCMNOBWI KOMMYTaLUN CBETUINBHWUKOB B rpynne NOoAKMYeHNS.
- BbINnonHATE MapKMpoBKy kabenewn No KONMYECTBY XUIT.

- BbINONHATL MapKMPOBKY rpynn NoAKMtoYeHns (coeMmectHo ¢ bBubnuomekoti CliC-
o603HayeHull).

- BbINONHATL MapKMPOBKY OCBETUTENBbHbIX NPUOOPOB, LLMTOB, ANEKTPOYCTAHOBOYHbIX
n3genun n T.n. (coeMmectHo ¢ bubnuomekot ClC-o0603Ha4yeHull).

- OcyLecTBNATb BbINyCK NpeABapuTenbHbIX TabnnyHbix hopm - cneundurkaunin
(coBmecTHO ¢ CncTemon NpoekTnpoBaHus cneundukaummn).

BubnnoTteka noctaenseTcsa ¢ 6azamm gaHHbIX cBeTUnbHMKkoB OAO ApaoaToBCKUN

CBETOTEXHNYECKUN 3aBO[.

Bce 6a3bl AaHHbIX 9BRAOTCA OTKPbITbIMU. [1na BeaeHns 6a3 AaHHbIX MOXET ObITb
ncnonb3oBaHa cnyxebHas KOMIMAC-6unbnmnoteka Macmep co3daHusi EDB-¢hbatinoes.
Bo3moxHo Takke pegakTnpoBaHune 6a3 ¢ nomoLblo Noboro TEKCTOBOro peaakropa.
Mpwn nogknoveHmn 6nbnuotekn k KOMIMAC-3D cosgaeTtca naHenb 6ubnmoTeku.
OpzaHu3zamop npoekma siBnsetcs QyHKUMoHanbHbIM pacwmpeHmem KOMIAC-3D.
OpzaHu3amop npoekma B3avmogencTyeT co cnegyrowmmm KOMIMAC-6ubnuotekamum:
- bBubnuomeka ompucoeku niaHoe 30aHull U COOpYXXeHul,

- KOMITAC-O61ekm,

- bBubnuomeka npoekmupoeaHusi MemaJsiiIoKoHCcCmpykyut KM,

- bBu6bnuomeka npoekmupogaHusi cucmem anekmpoocseeweHusi 30,

- Bubnuomeka Cl1[JC-o603HayeHull.

OpezaHu3amop npoekma no3BonserT:

— OCyLWlecTBNATb NogaepXky opmata «npoekt» B KOMIMAC-3D;

= BbIMOSHATb ONUCAHNE CTPYKTYPbl NPOEKTa;

= BbINOMHATL (POPMUPOBAHNE CTPYKTYPbI 30aHUS;

— OCYLLEeCTBASATb gucrneryepusaumio odLwmx pyHKUMn npuknagHoix 6MbnmnoTek,
paboTaroLWwmx ¢ MOAENbIO 3AaHNs;

— OCYLLeCTBMSATb KOMMNOHOBKY JOKYMEHTOB, NOfy4aeMbIX HA OCHOBE MOAENW 3aaHus, ¢
OTCneXunBaHNMeM ofgHOHanpaBfieHHOW acCoLMaTUBHON CBA3M « TpexMepHas Moaenb-
UepTex»;

— OCYLEeCTBNATb IKCMOPT TPEXMEPHON MOAENN KOHCTPYKUUK 13 (hanna npoekta B dpann
c6opkmn KOMIMAC-3D.

Mpwn nogknoveHmnn 6nbnuotekn OpeaHuzamop npoekma k KOMIMAC-3D cosgaetca

naHenb 6GubnmnoTekun.

bubnuoteka CmpoumensHbie 3sieMeHMbl U KOHCMPYKUYUU NO3BOSET:

- paspabartbiBaTb paboune yeptexm (AC, KXK) B cTporom cootTBeTcTBUM C
CYLLLeCTBYHOLLMMN CTaHOapTamu;

- MpOU3BOAUTL BbIOOPKY CTPOUTENBHbBIX 3NEMEHTOB U KOHCTPYKLUMIA U3 Ba3sbl AaHHbIX;

- MPOU3BOAMTL PACCTAHOBKY M packnagky CTPOUTENbHbIX ANIEMEHTOB Ha YepTexe;

- cosgasaTb B aBToMaTuyeckom pexume cneuudpumkauum no FOCT 21.101-97 &7
(BO3MOXHa NOnNb3oBaTeNbCKas HAaCTPOWKa APYrMX CTUNen cneumdpukaumn);

— CaMOCTOSATENbHO MNOMNONHATL 6a3y AaHHbIX.
B 6ase gaHHbIx 6ubnuotekn cogepxuntcsa 6onee 3140 3neMeHTOB:
- TOCT 24476-80 dyHOoameHTbI;

- TOCT 19804.3-80* Ceaun 3abuBHble xene306eToHHbIE KBaapPaTHOMO CEYEHUs C KPYrmomn
NONoCTbLIO;

- [OCT 19804.4-78* Can 3abuBHble Xene3obeToHHble KBagpaTHOro ceveHust 6e3
nonepeYHoro apMmMpoBaHus CTBONa;

- TOCT 19804.6-83 CBau nornble Kpyrmnoro ce4eHusi 1 cBan-ob60noyKn Kene3obeToHHbIe
COCTaBHbl€ C HEHAMNpsiraemMon apMaTypou;

- [OCT 13579-78* bnokn 6eTOHHbIE ANA CTEH NOABaNoB;
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18.

FOCT 28737-90 dyHaameHTHble 6anku (c.1.415.1-2, 1.815.1-1);

FOCT 13580-85 MNMnuTtbl xkene3obeToHHbIE NIEHTOYHbIX (PYHOAMEHTOB;

C.1.141-1 BbIn. 60. MNnuTbl nepekpbiTun (FOCT9561-91);

C.1.141-1 Bbin. 63. MnuTtel nepekpbiTni (FTOCT9561-91);

FOCT 18979-90 KonoHHbI xkene3o00eToHHbIe ANt MHOrO3TaXHbIX 30aHUN;

FOCT 25628-90 KonoHHbI »xene306eToHHbIE AN 0OHO3TAXHbIX 30aHUN NpeanpuaTuii;

FOCT 18980-90 Purenu xxene3obeTOHHbIE NS MHOrO3TaxHbIX 3gaHun (cepum 1.020-
1/87, 1.020.1-2¢/89, 1.020.1-4, 1.420.1-19, 1.420.120c);

Manenu cteHoBble Cepua 1.030.1-1;

FOCT 8717.0-84, TOCT 8717.1-84 CtyneHu >xene300eTOHHbIE N BETOHHbIE;
C.1.189.1-9 BbIn.1/89. WaxTbl nudtos (FTOCT17538-82);

FOCT 6629-88 [IBepun oepeBsHHbIE BHYTPEHHME ANS XUIbIX U 0OLLECTBEHHbIX 34aHNIA;
FOCT 14624-84 [Bepw nepeBsHHbIE AN NPON3BOACTBEHHbLIX 30aHUN;

FOCT 24698-81 [1Bepun OepeBSHHbIE HAPYXKHbIE OJ151 XKWUIbIX N OOLECTBEHHbIX 30aHWM;

FOCT 24699-81 OkHa 1 6ankoHHbIe ABEpU OepeBSHHbIE CO CTEKNonakeTamu n
CTeKknamm A5 XuUnbiX U 0OLLECTBEHHbIX 3A4aHUIA;

FOCT 24700-81 OkHa 1 6ankoHHbIe ABEPU OepPEBSAHHbBIE CO CTEKonakeTamm Ans
XUNbIX N OOLLLECTBEHHbIX 30aHUI;

FOCT 12506-81 OkHa gepeBsiHHble ANt NPON3BOACTBEHHbLIX 30aHUN;

FOCT 16289-86 OkHa 1 BankoHHble ABepw OepeBAHHbBIE C TPOMHBIM OCTEKNEHUEM AN
XUNbIX 1 00WEeCTBEHHbIX 3aaHuii (€.1.136.5-23, Bbin.3, ¢.1.236.5-12, BbIN.2)»

FOCT 26601-85 OkHa 1 GankoHHble ABEPY OePEBAHHbIE AN MANO3TaXHbIX XUMbIX

[ OMOB;

FOCT 27936-88 OkHa u gBepu BankoHHblE OepeBOaNtOMUHNEBLIE AN OOLLECTBEHHbIX
30aHUR;

FOCT 11214-86 OkHa 1 GankoHHble ABEPU OEPEBSAHHbBIE C 4BOWHBIM OCTEKIIEHMEM OIS
XUIbIX 1 06LWEeCTBEHHbIX 3aaHui (c.1.236.5-12 Bbin.1).

Bu6nuomeka npoekmupoeaHusi MemasnsIoKoHcmpykuyut (metcon.rtw)
nepenMmeHoBaHa B Bubiuomeky npoekmupoeaHusi Memassiu4ecKux orop.

Omnuyus eepcuu 8 om eepcuu 7 Plus

lNonb3oeamernbckuli uHmepghelc

1.

lMpoBegeHa onTMMU3aums NONb30BATENBLCKOrO MHTepderca, HanpasneHHasa Ha
nosblleHne yaobcTea 1 yckopeHue Beoga napameTpoB 06bekToB. OCHOBHblE opaboTKM
KOCHynucb NaHenn CBONCTB.

Yaep)xaHue YNCNoOBbIX 3HAYEeHUW B NoNAX. Tenepb 3Ha4YeHNe YMCNoBOro napameTpa,
He NOATBepPXAEHHOe HaxaTneM knasuwmn <Enter>, He cbpacbiBaeTcs Npu nepesoae
¢oKyca B OKHO AOKYMeEHTa.

MpeponpeneneHHbIN NOPAAOK 3aAaHUA NnapamMeTpoB. [opsaoK BBoAa napamMeTpoB
ONSA pasnuyHbix 0OHLEKTOB ONpefeneH 3apaHee U XpaHuTca B cucteme. Noatomy
3Ha4YeHune (YNCIo UNK TEKCT), BBEAEHHOE C KraBmaTypbl BO BpEMS CO30aHUS Unn
pefaktmpoBaHusa obbekTa, cpasy — 6e3 NpuHyAUTENbHOM akTuBM3auum —
BOCMPUHUMAETCH CUCTEMOWN KaK 3HauYeHne NepBoro npegonpeaeneHHoro napameTpa u
3aHOCUTCA B COOTBETCTBYlOLWEE none. [pn HaxaTtum knaBuwmn <Enter> nponcxogut
huKcaums 3TOro 3Ha4YeHus 1 Nnepexo K cnegyroemy npegonpeaeneHHomy
napameTpy.

HopaboTka «kopelukoB» BKnagokK. Ecnu BkntovyeHo o6bemMHoe oTobparkeHue
«KOpELLKOB», TO
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— Kpome Haanucen Ha HUX 0T06pa>|<a+0Tc;| NMUKTOrpamMmbl, CUMBOJTIU3NPYOLLNE
Ha3Ha4veHne BKNnaaok,

— LMPMHA KOPELLKOB U3MEHSIETCA B COOTBETCTBUM C LUMPUHON MaHenun cBoiiCTB,
Gnarogaps 4eMy oTnagaeT Heo6Xx0AUMOCTb B NPOKPYTKE KOPELLKOB.
2. TosiBUNMUCb HOBblE MHCTPYMEHTAsIbHbIE NAHENN:

- [InobanbHble Npuesi3ku, coaepkallas KHOMKN BKMOYEHMs rnobanbHbIX NPUBA30K B
TeKyLeM ceaHce paboThl,

- JlokanbHble NPUEsA3KU, CoaepXallas KHOMKN BKIIOYEHUS NOKanbHbIX NPUBS30K B
TeKyLLeMm npoLecce NoCTPoOeHNss 06bekTa.

O6uwue ycoeepuieHcmeoeaHusl
1. CyLiecTBeHHO nepepaboTaH MexaHW3M napamMeTpusauum B rpaddnyecknx JOKyMeHTax v
3CKM3ax.

2. B rpaduyecknx goOKymMeHTax 1 ackm3ax nosiBunacb Busyanunsaumsi orpaHnYeHnn,
HanoXeHHbIX Ha 06 BEKThI, U UMeLLNXCA Yy 06bEKTOB cTeneHen ceoboabl. Monb3oBaTens
MOXET:

- C nomoulbio koMmaHg Omo6paxames o2paHuyveHus 1 Omobpaxams cmeneHu
€80600bI BKNOYaTb 1 OTKMIOYaTb OTOOPaXKeHNe COOTBETCTBYIOLLMX 3HAYKOB,

- HacTpauBaTb OTOOpa)keHne 3HaykoB B pasgene paguveckuli pedakmop —
OzpaHu4eHus1 u cmeneHu ceo600bI Ha Bknagke Cucmema HacTPOEYHOro ananora.

3. KomaHnpa Co3zdamb 06Bekm Tenepb 4OCTYNHA B MeH0 Pedakmop. YMonyaTtenbHas
KoMOMHaUMA KnasuLl Ana ee BbisoBa — <Ctri>+<Enter>.

TpexmepHoe ModenupoeaHue
1.  HoBble KoMaHabl OPMUPOBAHUA NIMCTOBLIX AeTanemn:

- 3akpbimasi wmamrmnoeka,

— Omkpbimasi wmamrnoeka,

- bBbypmuk,

- Xanmsu.

KHonku ons Bbi3oBa KOMaH, pacnonoXeHbl Ha NaHenNn 3s1eMeHmbl JIuCMoe8o20 meria.
2. Y TpexmepHbIX 06BHEKTOB NOSABUMNCH XapakTepHblE TOYKW.

- XapaKTeprle TOYKN OOCTYMHbI B peXunume penaktmposaHnA U No3BONAKT AUMHAMUYECKN

M3MEHATb YNCIIOBble NapamMeTpbl 00BEKTOB.

- Kak 1 npu paboTe ¢ xapakTepHbIMU TOYKaMu rpadpmyecknx o6 bLEKTOB, UMeeTCs
BO3MOXXHOCTb OKPYINIEHUsI 3HAa4YEeHWI NapaMeTpoB A0 BENNYMH, KpaTHbIX TEKyLLEeMY
wary kypcopa. 1o ymonyaHuto oKpyrieHue BKITHYEHO.

3. lNosiBunacb BO3MOXHOCTb MMAaBHOrO0 N3MEHEHUS M306pa>|<eva MOOENnn Ha 3KpaHe npu

CMeHe ee opueHTauunm nnun macwTaba. Mo yMmosn4yaHuio nnaBHoe USMeHeHune V|3o6pa>|<eH|/|;|

BKItoYeHO. Kpome Toro, ctana Bo3moXHa aBToMaTuyeckas CMeHa opyeHTaunm Moaenu:

- NpW CO3aaHNM 3CKN3a — yCTaHOBKa opveHTauun HopmasbHO K (N0 YMONYaHWUIo
BKItOYEHa),

- Npu co3gaHunM onepaumm — yCTaHOBKA YKka3aHHOWM Nonb3oBaTenemM opueHTaumm (no
YMOSYaHUIO BbIKMOYEHA).

[lns HacTPOMKM 3TUX BO3MOXXHOCTEN W YNpaBneHUst UMK CIy>KaT HOBbIE 3NIEMEHTbI,
NOSIBUBLLMECS B AMariore HacTPOWKN NapamMeTpoB yrnpaBreHus n3obpaxeHnem.

4. PeanuaoBaH pexum ynpoLLleHHOro otobpaxeHusi cbopok, NpeaHasHa4YeHHbIn 4nsi
COKpaLLeHMs BpEMEHU OTPUCOBKU MOAENU NPU U3MEHEHUUN ee NOSTOXeHUs. Ecnu gaHHbIN
PEXMM BKIHOYEH, TO BO BPEMSA M3MEHEHUS NONOXEHUSA COOPKM €€ KOMMOHEHTbI
3aMeHsITCA NapannenenunegaMmm cooTBeTCTBYHOLWMX rabaputos 1 LBeToB. o
3aBepLUEHNN N3MEHEHUS MOMNOXEHUSA 0TOBpaXkeHne KOMMOHEHTOB BOCCTaHaBMBaETCS.
YnpaBneHne pexnmom ynpoLLeHHOro otobpaxkeHnss cbopok ocyLecTBNAeTCs B pasaene
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10.

Pedakmop modenel — lNMapamempsbi ynpowieHusi cb6opku Ha Bknagke Cucmema
HaCcTpoeYHOoro guarnora.

MosiBunack HOBas KOMaH4a Co34aHnsa BCromMoraTesibHbIX NfiockocTen - CpeaHAas
nnockocTb. OHa CNyXXUT ANs NOCTPOeHNA BUCCEKTOPHON NOCKOCTM ABYrPaHHOro yrna.
Mpun aToM yron moxeT BObITb 3a4aH CBOMMW FPaHAMMU, NIMHENHBLIM YrioM Nnbo rpaHbio U
CTOpPOHOM NUHenHoro yrna. KHonka gns BbidoBa komaHabl CpeaHAsA NAOCKOCTb Mo
YMOIYaHuio pacrnornoXxeHa Ha naHenn BecnomMmoratenbHasa reomeTpusa.

HopaboTaHa KOMaHAa NOCTPOEHMSI MPOCTPAHCTBEHHOW FTIOMaHOWN:

- MosiIBUNacb BO3MOXHOCTb MOCTPOEHNS BEPLUNH JTOMAHOW yKa3aHUEM UX MOMOXEHNS
KypCOpPOM B OKHE MOAENM U BBOAOM 3HAYEHUIN KOOPAMHAT B cneumanbHbIX Nonsx
NaHenu cBownCTB,

— nosiBUracb BO3MOXHOCTb MOCTPOEHNA CEerMeHTOB JTOMaHoW napannesibHoO
KOOpOUHATHbBIM OCSIM.

MosiBunack BO3MOXHOCTb ONTMMU3aLUM pasMepoB B 3cku3ax. OnTumMmnsaums CocTouT B

crnenyoLem:

- reoMeTpuyeckne napameTpbl pasmMepoB (ANMHa CTPenkuK, BbicoTa WpudTa Hagnicu u
T.MN.) OCTalTCs NOCTOSIHHLIMK Npu No6oM MaclTabe 0ToGpaxeHNs 3CKK3a,

- pa3MepHble HaAnMcK ocTalTcs napannenbHbIMU NIIOCKOCTU 3KpaHa npu nobom
MOSIOXKEHWM MII0CKOCTU 3CKM3a.

BkroyeHne 1 OTKNIoYEHe ONTUMMU3aLMM pasMepoB B 3CKM3ax NPOU3BOANUTCA B Auarnore B
pasnene Pedakmop modeneii — Pasmepsi Ha Bknagke Cucmema HacTpoOe4Horo
Avanora. Mo ymonyaHuio onTMmnsaums BKNoYeHa.

MosiBUnack BO3MOXHOCTb HAaCTPOWMKMN LIBETOB, UCMONb3yeMbIX A5 BblAENeHus U
noaceeyvMBaHns 06BEKTOB MOAENM U BO3MOXHOCTb 3aKpalLMBaHWS rpaHen npu nx
BblaeneHun. CoOOTBETCTBYIOLLME 3NIEMEHTbI YPaBNEHUsI BKITHOYEHbI B Ananor
KonmekcmHoe pedakmupoeaHue, B CBSI3N C YEM OH NEPEMMEHOBaH B
PedakmupoeaHue.

B okHe mogenu nosiBuncsa cneynanbHbI CUMBOS CUCTEMbI KOOPAMHAT, HECBA3AHHbIN C
Hayanom koopauHaT mogenun. OH pacnosnoXeH B IEBOM HUXKHEM YTy OKHa U COCTOUT U3
Tpex 06bEMHbIX CTPENOK KPaCHOro, 3ef1eHOr0 1 CUHEro LBETOB, NOKa3bIBaOLLMX
NnosnoXnTernbHble HanpasneHus ocen X, Y, Z cooTBETCTBEHHO. [pn NnoBopoTe Moaenn aToT
CMMBOJT CUCTEMbI KOOPAMHAT NOBOPAYMBAETCH - TaK Xe, Kak U CUMBOJST, PACnofOXeEHHbIN B
Hayane KOOpAMHAaT, HO, B OTNMYKE OT NocredHero, He cABUraeTcsa Npu nepemMeLLeHnum
MOZENN N HE MOXET OblTb OTKITHOYEH.

B pexume pegakTMpoBaHusa 3ckn3a Tenepb MOXHO MCNONb30BaTh BCE NPUKaaHble
6ubnmnoTekn n GGNMoTekn parMeHToB, KOTOPbLIE paHEE MO NPUMEHSITLCS! TONBbKO B
rpaguyeckmx gokymeHtax (KoHcmpykmopckas 6ubnuomeka, Bubnuomeka
anneMeHmMoe8 cmaHoY4YHbIX npucnocobneHul, Bubnuomeka mpy6onpo8ooHoli
apmamypbi, dnemeHmbI cocydoe u annapamos, bubnuomeka KOHCMPYKMUBHbLIX
anemeHmos, bubnuomeka anekmpomexHu4yeckux o603Haq4eHul v ap.).

pagpudeckue oKymMeHMbI

1.

MosiBunacb BO3MOXHOCTb CO34aHMS MHOTOSIMCTOBbLIX YEpPTEXEeN — OOKYMEHTOB *.cdw,
coepKallnx HECKOMNbKO NMUCTOB C pasnUYHbIMU 0hOpMAEHUSMN 1 hopMmaTamMu.

YmMonyartenbHaa HacTpolka NIMCTOB Npou3BOANTCS B pasaenax NMapamempsb! nepeo2o
nucma v lMapamempbl HO8bIX JIUCMOE Aanora HaCTPOWKN NapameTpoB (Ha BKragke
Hoeble dokyMeHmMbI — ANsi HOBbIX YepTexewn, Ha Bknagke Tekywuli 00KyMeHm — Ans
TeKyLLero yeprexa).

[o6asneHne n yganeHne n1CToB, a TakKe UX HacTponka (cMeHa dhopmata, ohOpMIEHNS 1
T.Nn.) ocywlectensieTcs B MeHedxepe eudoe u csioee, B CBA3N C YEM OH NEPEUMEHOBAH B
MeHeOdxep dokymeHma.

MepemelleHne No AOKYMEHTY NPOM3BOAUTCS C MOMOLLbIO KHOMOK HOBOWA
WHCTPYMEHTanbHOW NaHenn YnpaesieHue aucmamu.
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MosiBunachk BO3MOXHOCTb pasMeLLEeHNS Ha NUCTe YepTexa cneumdukaunuin pasnmyHblX
ctunen. Boibop cneumdukaumi, kotopble byayT oTobpaxarbca Ha nucTe,
OCYLLeCTBNSAETCH B Auarnore ynpasreHnsa onmcaHnammn cneumndmkaumi.

MosiBuNackL aBTomMaTMyeckas copTMpoBka BykBeHHbIX 0603Ha4YeHN 06BEKTOB

ohopMeHNs1, NO3BONAIOLLAA aBTOMATUYECKN yNopsaAodMBaTh UCMOMb3YOWNECH B HUX

OyKBbl.

BkntoyeHmne n HacTporka aBTOCOPTUPOBKM NPOU3BOAUTCS B pasgerne Aemocopmuposka

Avanora HacTpoWKM napameTpoB (Ha Bknagke Hoeble 00KyMeHmMbI — ANS HOBbIX

rpadu4eckmx AOKYMEHTOB, Ha Bknaake Tekyuwjuli OOKyMeHm — Onisi TEKYLLEero

AokymeHTa). [pn HacTporke nonb3oBaTeslb MOXET 3afaTh cregyowmne napaMmeTpbl:

- nepeyeHb OyKB, onpeaensiownin, kakne OykBbl 1 B Kakom nopsiake oyayTt
npuceamBaTbCca o6bekTam ohopmMneHus,

- nepeyeHb 0OBHEKTOB, OonpeaensaoLWwmi, Kakum o6 beKkTam 1 B Kakom nopsiake oyayT
aBTOMATMYECKM NPUCBOEHbI BYKBbI.

MosiBUnack BO3MOXHOCTb CBSI3bIBAHUSI Pa3fIMYHbIX TEKCTOBLIX 06BEKTOB Mexay coboit, T.e.
co3faHus ccblnok. Hanpumep, B 0603Ha4YeHne paspesa MOXHO BCTaBUTb CCbINKY Ha JIMHUIO
pa3pe3a. COOTBETCTBME TEKCTA CCbINIKM €€ UCTOYHUKY NOAAEPKMBAETCS aBTOMAaTUYECKN.

HopaboTaHa komaHaa lMpeobpa3zoeamb 6 NURBS: cMMBONbI, BBEAEHHbIE BEKTOPHbLIMU
WwpudTamn, Tenepb NpeobpasyoTcsi B HAbopbl OTPE3KOB.

YcoBepLueHCTBOBaHbl koMaHabl JIuHUst pa3pe3a, Cmpenka e32ns0a, BbIHOCHOU
3s1eMeHm: NoABMNacb BO3MOXHOCTb BBOAA AOMNONHUTENBHOrO TEKCTa (HoMepa nucTta unu
0603HaYeHns1 30HbI, rae HaxoauTca nsobpaxeHue). Ana NnMHUM paspesa MOXHO Takke
yKasaTb CTpenky, pSAoM C KOTOPOW OH AOMKeH pacnonaratbCes.

HopaboTaH npouecc npocTtoro (6e3 Bbi3oBa cneumanbHOM KOMaHabl) BblAeneHus

00BbEeKTOB:

— €CIN KYpCOop MbILIN C HAXKaTOWM NIEBOW KHOMKOW NepemMeLLaeTcs cnpasa HaneBo, TO
hopmmnpyeTca cekyLan pamka BblAeNeHWs; Npyu NnepemMeLLeHM crieBa Hanpaso
dopmupyeTcs, Kak 1 paHbLue, obbl4Has pamka,

-~ nosIBMIIacb BO3MOXHOCTb CHATUS BblAENEHNA paMKOM — AN 3TOro npu
dOopMMPOBaAHUM paMK1 HEOOXOOMMO yOEPXKMBATb HaXaTon knaeuwy <Shift>.

MosiBunack BO3MOXHOCTb M3MEHEHUS NpuopuTeTa rnobanbHbIX NpMBs30K. HacTponka

npuopuTeTa ocyLLecTBRsieTCs NyTeM U3MEHEHUS Nopsiika criefoBaHusl Ha3BaHWUiA
NPUBSA30K B Anariore yCTaHOBKWN rMo6anbHbIX NPUBS30K.

Tekcmoesnblil npouyeccop

MosiBuNack BO3MOXHOCTb NPOBEPKM NPaBONUCAHUA B TEKCTAxX (TEKCTOBbIX JOKYMEHTaXx,
HaAnuCsX Ha YepTexax, aderkax Tabnuy v 1.n.). ng 3anycka npoBepku CRY>XUT KOMaHaa
Cepeuc — lpaeonucaHue. [locrne ee Bbl30Ba Ha aKpaHe NnosBnsieTcsa auanor
ynpaBsneHusi NPoBEPKON, aHanormyHbIn ucnoneaytowemyca 8 MS Word.

Cneyudukayus

1.

MosiBunack BO3MOXHOCTb SIBHOMO 3aZjaHusi Nopsiika COPTUPOBKM 3HAYEHWIA B CTPOKOBbIX
nonsix WwabnoHa. Brnarogaps aToMy cTana BO3MOXXHOW COPTUPOBKA, OTNMYHas OT
andasuTHON. Hanpumep, HxenpuBeAEeHHbIN CMMCOK OTCOPTMPOBAH MO MOS0 «eANHULbI
n3MepeHus» B criefytoLiemM nopsiake: OMbl, KUIIOOMbI, B TO BPeMSi kKak COPTUPOBKA Mo
BO3pacTaHuto aana 6bl 06paTHbIA NOPSAOK: KUTOOMbI, OMbI.

Pesnctop MJ1T-0,25-210 Om TY 11-85
Peauctop MJ1T-0,5-240 Om TY 11-85

Pesnctop MIT-0,25 24 kOm TY 11-85
Peauctop MJ1T-0,25-27 kOm TY 11-85

MosiBMNack BO3MOXHOCTb CO34aHMS BNIOXEHHbLIX U AOMNOSTHUTENbHbIX pasnenos.
BnoxeHHble pasnenbl pacnonaraloTcAa BHYTpPU pas3aena, nocne scex OOBbEKTOB 3TOrO
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pasgena. lononHUTenbHbIe pa3aernbl pacnonaraTcs B KOHLUEe creuudukaumm, nocne
BCEX ee pa3nenoB. Mpynnbl BIOXEHHbIX U AOMNOMHUTENbHbLIX pa3AeroB HasbiBaloOTCH
COOTBETCTBEHHO 6GIOKaMM BRIOXEHHbIX pa3aenos 1 6okammu AONONHUTENbHbIX
pasgenos.

Bnaron,apﬂ noABNEeHUIO BIOXXEHHbIX U AONOJIHUTENbHbIX pa3gesioB CTafio BO3MOXXHbIM!

dopmupoBaHue cocTaBa pa3sgena Kommnaekmai NpocTon cneumdpumkaumm no
FOCT 2.106-96 «TekcToBble AOKYMEHTbI». B 9TOT pasgen Hero MoryT BXoauTb
cneayoLwme 6rnoku BNOXXeHHbIX pa3aenos:

— Komrinekm MoHmaxHbIx Yacmed,

— Kowmrinekm cMeHHbIX Yyacmed,

— Komrinekm 3anacHbix 4acmed,

— Komrinekm uHcmpymeHma u rpuHadnexxHocmed,

Komrinekm yknadoyHbix cpedcms.

dopmumpoBaHue cneundumkaums no NOCT 2.413-72 «[lMpaBuna BbINOSIHEHUSA
KOHCTPYKTOPCKOW AOKYMEHTaLMN U3OENNA, N3roTOBMASIEMbIX C MPUMEHEHNEM
9MNEKTPUYECKOro MOHTaXa». Takasa cneundmrkaums MoXeT coaep)aTb OauH U3
cneayowmx 61MoKoB OONOMHUTENbHBIX Pa3aeroBs:

- YcTtaHaBnuBaT Mo XXXX XXXXXX. XXXMO,

— YctanaBnuBatoT No XXXX. XXXXXX.XXXTB,

- YcTaHaBnNuBaloT Npu 3NEeKTPOMOHTaXe.

Mpwn ncnonb3oBaHmmK B crneundmrkaumm 6NokoB Ycmaxaenuearom ro... BO3MOXHO
yKasaHne gokymeHTa (06bl4HO SNEKTPOMOHTAXHOMO YepTexa nunu Tabnumubi
coefunHeHn), o6o3HayveHe KoToporo ByaeT aBTOMaTUYECKM NOACTABNEHO B 3arofloBOK
6noka.

PeannsoBaH 0a3oBbI MeEXaHWU3M CODbITUN.

lMpuknadHbie 6ubnuomeku

HopaboTtaHa Bubnuomeka mamepuasioe u copmameHmoes (Materials.exe).
O6Lume ycoBepLUEHCTBOBaHMS

1.
1.1.

1.2.

[lob6aBneHa nNpoBepka YHUKaNbHOCTU NapamMeTpoB CO34aBaeMbIX IK3EMMIIAPOB
copTameHTa.

[ob6asneH HoBbIN KNaccudmkaTop 06beKkTOB CnpaBoOYHUKA — MO KOAY, Ha3HAYEeHHOMY
C ncnonb3oBaHMEM Kogudukatopa. PeannsosaHo B ananore Knaccugukamop no
KOQy, KOTOpPbIN NOSABNSAETCS Ha 3KpaHe nocre Bbl3oBa koMaHabl Cepeuc —
Knaccugpukamop mamepuasnoe rno kody...

[ob6aBrneH HoBbIN kKNaccugrkaTop 06bLEKTOB Knacca JK3eMnnsap coptTameHTa — Mo
copTameHTam. PeannsoBaHo B guanore 3k3eMrsisspbl COpmamMeHmoas, KOTopblii
NnosiBNSAETCH Ha 3KpaHe nocne Bbl3oBa KOMaHabl Cepeuc — JK3eMnsipbi
copmamMeHmoe...

Onanor pegakTnpoBaHnst TUNOPasMepoB MOXET ObITb BbI3BaH HaXaTMeM KHOMKM Ha
naHenu MHCTPYMEHTOB cnucka Turnopa3mepabl.

[obaBneHa BO3MOXHOCTb ounbTpaLmm otobpaxaeMbix TMNOPa3MepoB B CIMCKE
Tunopasmepesi.

[o6aBneHa BO3MOXHOCTb UCNONb30BaHMsA Bydepa obmeHa Npu peaakTMpoBaHUn
06bekToB Knaccudmkatopos CrnpaBoYHMKa Npyv NOMOLWKW KOMaHa Beipeszamsb,
Bcmaesumpb BMecTo MexaHuama «drag & drop».

basa gaHHbIX mMaTtepuanos 1 COpTaMeHTOB

OO0LLee kOnMYeCcTBO Mapok MaTtepmanoB cocTaensaeT 4460 Nno3nuuin, B TOM YnCIE:
- 1070 oTe4eCcTBEHHbIX MApOK CTanemn u Cnnasos,
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1.3.

1.4.

1.5.

1.6.

720 3apybexHbIXx Mapok cTanen (Bkniovas CBeAeHNs 0 XMMUYECKOM COCTaBe U

MeXaHN4YeCKMx CBOMCTBAXx),

87 MapoK 4yryHos,

318 mapok UBETHbIX MeTarnoB W CriaBoB,

397 mapok macen n cMasok,

160 mapok nakoB 1 Kpacok,

413 mapok nnactmacc,

464 mapku Krnees.

- bBbasa gaHHbIX gononHeHa cBeAeHns MU ONs aBTOMaTU3MPOBaHHON Koaudukaumm
3K3eMNSISAPOB COPTAMEHTOB.

KoandukaTtop
B koMnnekT nocTaBkM BKMNOYEH HacTpamBaeMblin KogmudukaTop matepuanos gns
aBTOMaTM3UPOBAHHOIO NPUCBOEHNS KOAOB MaTepmnanam 1 ak3emnnspam coptameHTa.
KoandvumpoBaHHble 06beKTbl CnpaBOYHMKA OOCTYMHbI ANS Bbibopa B
Knaccudukatope matepmanos no kogy.

MpunoxeHus
B KOMNEKT NOCTaBKM BKITHOYMEH CrpaBOYHUK Mamepuarisl u copmamMeHmbI.
Ckneusaembie Mmamepuaribi. CNpaBOYHUK COAEPXKNUT CBEOEHUS O Knesax ans
BbIOpaHHOM Napbl MaTepmarnos 1 CBOMCTBAX KIEeBOro COeANHEHNS.

[okymeHTaums
PykoBoAcCTBO nonb3oBaTensi U pyKoOBOACTBO agMMHUCTpaTopa o6beanHEHO B €ANHbIN
OOKyMeHT bubnuomeka mamepuarnos u copmameHmos. PykoeoOcmeo
rnosnb3ogamersis. KOMNMeKkT JOKyMeHTaumm OoNonHeH KHuron bubnuomeka
Mamepuarsos u copmameHmos. beicmpbil cmapm.

OTN OOKYMEHTbI CoxpaHeHbl B (harinax Pykogodcmeo_ronb3oeamens.pdf n
Ebicmpbiti_cmapm.pdf.

UHTerpaums

HoBble BO3MOXHOCTU Bubnmotekn unterpauumn cnctemol KOMIMAC-3D ¢
bubnuomekol mamepuasios U copmamMeHmos.

- OtkntoyeHne COM-cepBepa bubsiuomeku mamepuasoe U copmamMeHmos nocne
BCcTaBku cBedeHun ns Hee B KOMIAC-00KyMeHT.

- [obGaeneHue B TexHUYeCKne TpeboBaHns YepTexa 0003HauYeHNn BblOpaHHbIX N3
Bu6nuomeku mamepuasioe u copmamMeHmoe8 MmaTepranoB-3aMeHUTENEN.
PeanunsoBaHo B Ananore Bbi6bop Mamepuana-3aMeHumessi, KoTopbI NOSIBNSIETCS Ha
3KpaHe nocre Bbl3oBa KOMaHabl 6MONMOTEKM MHTErpaumm Boi6pambs Mamepuarnsbi-
3amMeHumenu.

HopaboTtaHa Bubnuomeka nocmpoeHusi pazeepmok (Unwrap.rtw).

- [ob6aBneH HoBbI TMN anemeHTa — lMampy6ok koHu4Yeckuti mun 4. OH npeacTaBnseT
coboK HeyCceYeHHbIN KOHYC.

- [ns natpybkoB KOHMYECKMX 1-ro 1 4-ro TMNOB NOSIBUNACh BO3MOXHOCTb NOCTPOEHUS B
BMae cermMeHTa c oxsaTbiBaeMbIM yriom 1-360°.

- Tlpu NOCTPOEHUN YepTeXen KOHNYECKUX U LUNMHOPUYECKUX naTpybKoB nosisunach
BO3MOXHOCTb YyNpaBnaTb NpeacTaBneHneM rnaBHOro Buaa (0bblYHbIN BUA Unu paspes)
N OTPMCOBKOW TOMLUHBI MaTepuana.

HopaboTtaHa 6ubnunoteka MeHedxep wabnoHoe (TemplateManager.rtw).

- Tpwn BctaBke B KOMIMAC-c60pKy WwabnoHa Kak pegaktupyeMoro 6MbnmoTe4Horo
anemMeHTa MoXHo BbldpaTth cnocob BctaBku: n3 KOMIMAC-6mnbnuotekn mogenen (13d)
nnn n3 ganna.

- N3 KOMIAC-6ubnuoteku mogenen. B aTom cnyyae dann-mctouHuK wabnoHa,
BCTaBMNEHHOro B c6opKy, HaxoamnTcsa B bubnmorteke mogenen. dta bubnmoteka
aBTOMaTMYeCKN co3gaeTcs B nanke 6ubnmoTekn wWabrioHOB, C KOTOPOW B OaHHbIN
MOMEHT paboTaeT nonb3oBaTesnb. Bce ak3emMnnsapbl 04HOroO M TOro Xe wabnoxa,
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BCTaBMNeHHble B COOPKY, CCbINaltoTCa Ha OAMH U TOT xe ¢ann B bubnuoteke. IToT
cnocob BCTaBKN UCNONb3YETCs MO YMOMYaHMIO.

- U3 channa. B aTom cnyyae danin-nctouHuK wabnoHa, BCTaBneHHOro B cOOpKy,
HaxoauTca B nanke coopku. CKOMbKo 9K3eMNNApoB WwabroHa OyaeT BCTaBNEHO B
cbopKy, CTONBKO hannoB-MCTOHHMKOB ByaeT co3naHo B ee nanke. Kaxgbin
ak3emnnAp wabnoHa ccblinaeTcsa Ha «CBONY hans-UCTOUHNUK.

- [losBunacb BO3MOXHOCTb (hopMMpoBaHMsa obbekTa cneumndmkaumm npu co3gaHnm
AeTanu Ha ocHoBe LwabnoHa.

- [ononHeHa n ucnpaeneHa CnpaBoyHasa cuctema.

HopaboTaHa 6ubnmnoteka TpybHas peweTka (TubePlat.rtw).

- [losiBunacb BO3MOXHOCTb BBOAA NOSb30BAaTENbCKMX 3HAYEHWI LIara v yrna peLueTku.

- O06HoeneHa CnpaBo4yHas cucTema.

HopaboTtaHa Bubnuomeka kaHasok Ans1 KOMITAC-3D (Ditch3D.rtw)

— KaHaBku co3gatoTca B BUAe MakpoadrieMeHToB. [JBOMHONM LLENYOoK No KaHaBKe 3anyckaeT
npouecc ee pegakTMpoBaHus.

- [Mpwn nogkntoveHmm 6mnbnunotekn kK KOMIMAC-3D cosgaeTtca naHenb 6ubnmoTekn.

- [Ho6asneHbl TUNOpasmepsbl Ans kaHaBok no NOCT 10549-80.

HopaboTaHa 6ubnunoteka Cucmema pacrnosHaeaHusi 3D-modeneli

(FeatureKompas.rtw).

- TpuHumnuansbHo nepepaboTaHa BHYTPEHHASS MOAENb AaHHbIX, YTO NO3BOMNIIO
YNYYLWNTb KA4eCTBO pacrno3HaBaHMs UMNOPTMPYEMbIX AeTanemn U CHATb HEKOTOpbIE
OrpaHNyeHus.

- B Cucrtemy BKntoYeHbl AOMONHUTENbHbIE (PYHKLMOHANbHbIE BO3MOXHOCTH.

N3meHeHUe KoMmnsiekma nnocmaeku

1.

B komnnekT noctaBku BkNoyeHa Bubnuomeka pacyema pasmepHbix yeneu (dew.rtw).
OHa npegHa3HayeHa Ans pacyeTta Nnockux pasMepHbiX Lenen ogHUM U3 ABYX METOO0B:
MaKkCUMyMa-MVHUMYMa N TEOPETUKO-BEPOATHOCTHLIM. PacyeT nponssBoamTcs B
cootBetcTBMM ¢ FTOCT 16320-80 «Llenn pasmepHble. MeToabl pacyeTa nNiockmx uenen». B
pesynbTaTe pacyeTa onpegenstoTca BenninHa HoMMHaNbLHOro pa3mepa, BenmymHa u
KoopAuHaTa cepeamHbl Nonsa Aonycka v npeaernbHble OTKIOHEHWUS 3aMblKaloLLEero 3BeHa.

Ons pa6oTtbl ¢ Bubnuomekoli pacdyema pa3MepHbIx yernel TpebyeTca oTAeNbHO
onnaymBaemasi NMMLEH3us.

B komnnekT noctaeku BkItoveHa 6ubnunoteka KOMITAC-Makpo, npegHa3HavyeHHas ang
pa3paboTKM NoNb30BaTENbCKUX MaKpONporpamm.

Bubnunoteka KOMIAC-Makpo Bbi3biBaeTcst 3 KOMIMAC-3D aHanorn4Ho gpyrum
ombnmnotekam. Cpefown paspaboTkm makponporpamm asnsetca Python — 06bekTHO-
OPUEHTUPOBAHHbIN A3bIK BLICOKOrO YPOBHS. [Nsi HAanncaHus CXOAHOro TeKCTa
NPUNOXeHUs MOryT BbITb MCMOMb30BaHbl cTaHgapTHble PyHKUuMn KOMIMAC-MACTEP n
cneuunanbHble pyHKUMn 6ubnmotekn KOMIMAC-Makpo, ynpoliatowme HanmcaHme TekcTa.
MoaroToBMNEeHHbIM TEKCT NporpaMmebl, Tak HasbiBaembln KOMITAC-makpoc, coxpaHaeTca B
TEKCTOBOM (haune.

["oTOBbIE NONB30BATENLCKNE MPUNOXKEHUSA BbiNONHAIOTCA bubnuotekon KOMITAC-Makpo
6e3 Bbi3oBa sA3bika Python.

[nsa yctaHoBkn 6nbnuotekn KOMIMAC-Makpo TpebyeTcs Hanuumne yCTaHOBEHHOIO si3blka
Python v.2.3.4 n pacwmnpenuns Pythonwin b.202 ana Microsoft Windows. Ecnu Ha
KOMMbIOTEPE OTCYTCTBYET 3TOT A3bIK, TO €ro He06X0AUMO YCTaHOBUTL C AUCTPUBYTUBHOIO
aucka cuctemsl KOMITAC-3D nepen ycTaHOBKOWM cucTeMbl 1 6ubnmoteku. Mpn
HeobXxoanMOCTU Bbl MOXETe yCTaHoBUTbL N 6ubnunoteky KOMIAC-Makpo, n s3bik Python
BPYYHYO (MOpPAOOK yCTaHOBKM NOAPOOHO onucaH B JOKyMeHTe Readme.rtf, Bxogswem B
KOMMIIEKT NOCTaBKM BnbnmoTekn).

3ameyvaHue. KOMIIAC-Makpo — at1o ActiveX-6mnbnunoTteka. MNopsgok ee nogknoyeHns
OoTnMyaeTcs OT nopsgka nogknideHns bubnmoTek, XxpaHawmxea B harmnax “.riw.
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MoakntoveHne 6ubnuotekn KOMITAC-Makpo onvcaHo B Readme.rtf. OBLwmi nopsagok
noakntodeHunsa ActiveX-ombnumotek k cucteme KOMITAC-3D npuBeaeH B OAHOMMEHHOM
pasgene CnpasoyHon cuctembl KOMIMAC-3D.

INuueHsna gna ncnonb3oBaHua 6unuotrekn KOMIMAC-Makpo He TpebyeTcs.

Omnuyus eepcuu 7 Plus om eepcuu 7

TpexmepHoe modenupoesaHue
1.  MogenupoBaHue NUCTOBLIX AeTanen

MNosisunack komaHaa lModceyka, no3sonstoLwas co3aatb B AeTanu cpasy Asa crmba no
NPAMON JTIUHUMW.

MosiBunnch HOBLIE cnocobbl onpeaeneHns AnvHbl pa3BepTku crmba: 3agaHue
BENMYKHbI crmba 1 3agaHne ymeHblueHus crmba (paHee AnvMHa pasBepTku
onpegensanacb ¢ NOMOLLLIO KO3adhdULMeHTa NONOXEHNst HEWTparnbHoro crost). Kpome
TOro, BO3MOXHO UCNonb3oBaHue Tabnuy, crnbos, T.e. U3BNeYeHne napameTpa,
onpeaensaLwero AnNnHy passepTky (BenuMUmHbl crnba, ymeHblieHnsa crmba nnm
KoadppmumeHTa HeMTpanbHOro cnos), 13 Tabnuupl.

B cBs3M ¢ 3TUM nM3MeHeH amanor HaCTPOWKNU CBOMCTB fIMCTOBOroO Tena Ans HOBbIX
aetanen: none Koaghghuyuenm, onpedensirow,uti nosioxeHue HelimpasibHO20
CJ1051 3aMeHeHo rpynnon onuun Pazeepmeka.

MosiBunca guanor HacTPOMKM CBOMCTB NIMCTOBOrO Tena Ans Tekywlen getanu,
Mo3BONAOLNN:

- M3MeHUTbL crnocob 3agaHus paguycoe crmoos,

— W3MEHWUTb MHTEpNpeTauuto yrna,

— BKITHOYUTb UK OTKIOYNTL OCBOBOXAEHMS CrMboB 1 BbibpaTb hopMy ocBOOOXAEHMS,
- BblbpaTb cnocob onpeneneHnst ANUHbI pa3BepPTKU crmoda,

CMeHUTb Tabnuuy crnbos.

[na Bbi3oBa guanora cnyxut komaHaa Cepeuc - lMapamempsbi - Tekywasi demarnsb -
Ceolicmea 1lucmoso20 mersna.

Crmnbbl (UMNMHOPUYECKNE YyYaCTKN NIMCTOBOW AeTann) Tenepb paccmMmaTpuBaroTcs Kak
OTAenbHble 00BHEKTI, BXOAALLME B COCTaB JIMCTOBLIX 9NeMeHTOB. MnkTorpammel cruooB
nokasbiBaloTCs B [JepeBe NoCcTpoeHUs Ha "BeTBAX" COOTBETCTBYIOLLMX JIMCTOBbIX
3NeMeHTOB. MiIMeeTcsa BO3MOXHOCTb peaakTMpoBaHusi napaMeTpoB cruba.
OTpenakTMpoBaHHbIA CrMb CO CBOMMU napamMeTpamMn oTobpaxkaeTcsl B OKHE
NnepeMeHHbIX.

KomaHga Pa3o2Hymb B KOHTEKCTHOM MEHIO FIMCTOBOrO 3fieMeHTa 3aMeHeHa ABYMS
KomaHgamu: PazoeHymb n CoeHyms. [ocne Bbi3oBa OAHOM M3 HUX NS KaKoro-nnbo
3N1eMeHTa B ero KOHTEKCTHOM MEHIO MOosIBNSieTCa Apyrasa komaHaa. [ns HECKOMbKUX
BblOENEHHbIX 9NIEMEHTOB OOCTYMNHbI 00 KOMaHabI.

[opaboTaHa komaHaa Bbipe3 e nucmoeom mene. [py ee BbINONHEHMM Ha [aHenu
CBOWCTB nosiBunach Bknagka Bbipe3zaHue, no3sonsioLlasi BbibpaTb pesynbrart
onepauuu: BblYMTAHNE INIEMEHTOB UM NEpPeceYeHne 3NIEMEHTOB.

YBenuyeHa cKOpoCTb BpaLLLeHUss MOAernen.
Mpu BbINONHEHUM hopMOoOobBpasyoLmMX onepaunin B cbopke (BblpesaHune, ceveHune,

NOCTPOEHMWE KPYINoro OTBEPCTUS) NOSIBUIACH BO3MOXHOCTb onpeaeneHns obnactu
NPUMeHeHUs, T.e. BbIGopa KOMMNOHEHTOB, Ha KOTOPbIE AOMKHO PacNpPOCTPaHATLCS
Aencteve onepauun. [ins nepexofa B peXum ykasaHusi 061acti NpUMEeHEHUs CIy>KuUT
kHonka O6/acmb npumeHeHus Ha MNaHenu cneumansHOro ynpaenexusi. B obnacrtb
NPUMEHEHUSI onepaLun MOryT GbiTb BKITHOYEHDI:

BCE€ KOMMOHEHTDbI C60pKVI,
BC€ KOMMOHEHTHbI, KpOMe OnbnmMoTeYHbIX,
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10.

— NpOon3BOJ1IbHO Bbl6paHHbIe KOMIMOHEHTHI.

HopaboTaHa komaHga Maccue KOMIMOHeHMOoe Mo KOHYeHMpPU4YeCcKoll cemke:
nosiBUnachb BO3MOXHOCTb yrpasrieHms cnocobom Bbibopa 6a30BOM TOUKM KONMMPOBAHUA.
CoOTBETCTBYIOLLME ANEMEHTbI YNPaBEeHNA pacnonoXeHbl Ha Bknagke Bbibop o6nekmoe
lNaHenwn cBOWUCTB.

MosiBunack komaHaa Cozdame Yyepmexx u3 Modesiu, NO3BONALLAs co34aTb HOBbI
YepTeX C accoLumaTMBHBIM BUAOM TEKyLLEN TpexMmepHon moaenu. KHonka ansi Bbi3oBa
KOMaHZbl N0 YMOJSTYaHMIO pacnosioXXeHa Ha MHCTPYMEHTanNbHOW NaHenn peaakTUpoBaHNS
MoZenu.

YcoBepLleHCcTBOBaHa paboTa ¢ MmaccuBaMn aNeMeHTOB AeTanu.
- [losiBunacb BO3MOXHOCTb KONMUPOBAHWNS YCITOBHOIo N3o6paxeHus pesbbbl.

- Ok3emnnsapbl MaccrBa oTobpaxatoTcs B [lepeBe NOCTPOEHUs Kak OTAeNbHbIe 0O BLEKTHI,
NoAYMHEHHbIE MaccuBy. JK3eMNIIsipy, B CBOK o4epesb, NOAUYMHSTCS KON 06 bEKTOB.

MosiBunacbk BO3MOXHOCTb paboTbl C TPEXMEPHBIMU MaKpO3fieMeHTamMu - rpynnamMm
o6bekToB Mogenu. icnonb3oBaHne MakpoanieMeHTOB NO3BONSAeT npeactasuTb [JepeBo
NOCTpOeHusa moaenu B 6onee KOMNAKTHOM BMAe, YTO ynpoLaeT opmeHTaumio B [lepese.
[Ansa o6beanHeHns 06GbEKTOB B MaKpO3NeMeHT CryXut komanaa Cepeuc - 06 e0uHuUmb
8 mMakpoanemeHm. OGBbEKTbI, BKIIOYEHHbIE B MAKpPO3NIEMEHT, OCTAlOTCS AOCTYNHbIMMU AN
peaakTMpoBaHUS.

B omanore HacTpomKM TOYHOCTM OTPUCOBKM NosiBUNAach rpynna anemeHTos ToyHocmsb
MLIX, nosBonstoLwas 3agaTb TOYHOCTb BblYUCEHUS MOLWaaen rpaHen n Macco-
LEHTPOBOYHbIX XapakTepPMUCTUK Mogenen. B cBA3m ¢ aTum cTapoe Ha3BaHue guanora
ToyHoCMb ompucoekKku 3aMeHEHO HOBbIM - TOYHOCMBb ompucoeku u MLX.

HopaboTaHa onepaunsa CkpyasieHue: ctano BO3MOXHbIM CKpyriieHne 6onbLliero yncna
pebep, UCXoasaLmx n3 OgHOM M TOM XXe BEPLUMHBI.

MosiBunack koMaHaa Bud - CKkpbimb npocmpaHcmeeHHble Kpuebie, No3BonsaoLas
OOHOBPEMEHHO CKPbITb BCE CMpanu, cnnaviHbl U JTIOMaHble, NPUCYTCTBYHOLLME B MOAENN.

Fpaghuyeckue OoKymMeHmMbI

1.

YcoBeplueHcTBOBaHa paboTa ¢ Bugamu 1 criosiMm B rpadpnyecknx 4OKyMeHTax: nosiBuncs
MeHedxep eaudos u cs10e8 - HOBbI UHCTPYMEHT paboTbl ¢ BUAaMu u crnosmu. uanor
MeHedxepa eudoe u csioee NosiBNSAETCA Ha 3KpaHe Npu Haxkatum kHonkn CocmosiHue
eudoe vnn CocmosiHue crioes (Ananory COCTOSHWUSA BUOOB U COCTOSIHUSI CIOEB
yaaneHsl). B aTom gnanore 4oCTynHbl BCE MMEBLUMECH paHee BO3MOXHOCTU paboTbl C
BMgamu n cnosmu. Npun pabote Co CNOAMN NOSBUNUCH CNeAYoLNE HOBbIE BO3MOXHOCTMW.
- Wcnonb3oBaHue rpynn crioes. 3To obecneunBaeT ObICTPYIO HACTPOKKY "rpadhmyeckoro
npocTpaHcTBa" AOKYMEHTa NOCPEACTBOM U3MEHEHMS COCTOSIHWUSI Cpa3dy HECKOSbKUX
(vnn Bcex) crnoes. [locTynHbl ABa BapuaHTa rpynnupoBaHus.

- MpynnupoBaHue cnoes. COCTOSIHUS CIOEB U3MEHSIIOTCS NMyTEM U3MEHEHUS
COCTOSIHMSA rpynnbl. Hanpumep, noraiieHune rpynnbl 03Ha4YaeT norallieHme Bcex
BXOASILLMX B HEE CMOEB.

- FpynnupoBaHue cBOMCTB crnoeB. COCTOSAHMS CI0EB U3MEHSOTCS NyTEM
NPUMEHEHNSA TOW U MHOWM FPYNMbl CBOUCTB. Hanpumep, npyumeHeHne ogHoM rpynnbl
concTB racut Cnon1 n aktneuaupyet Crnonz2, a npuMeHeHne gpyrom rpynnbi -
HaobopoT, akTneuaupyet Crnon1 n racut Cnon2. CocTosaHUA CrnoeB ANng Kaxaom
rpynnbl HACTpaMBalTCA 3apaHee.

Bbibop BapuaHTa rpynnmpoBaHus Cnoes NpomsBoauTCA B pasgene I'pynnupoeaHue
cJloee guanora HacTporkn napameTpoB (Ha Bknagke Hoeblie QoKyMeHmbI - ons
HOBbIX rpacpM4ecknx JOKYMEHTOB, Ha Bkragke Tekywuli QOKyMeHm - ANs TEKYLLEro
rpacpn4eckoro JOKyMeHTa).

- Wcnonb3oBaHue unbTPOB CroeB, T.e. 0TobpaxeHue B avanore MeHedxepa eaudoe u
cr10ee nepeyHs CroeB, yO0BNETBOPAOLLNX YCNOBUAM ounbTpa (onnbTpoB).

- [lownck crnoeB No HOMEPY U MO UMEHN.

217



10.

11.

MosiBunack komaHaa Aemooceeasi, npeaHasHadeHHas s 6bICTPoro NOCTPOEHUS
pa3nMyHbIX BapUaHTOB NPSIMOSIMHENHbIX OCEBbIX NMMHUI. KHOMKa AN BbI30Ba KOMaHAbl N0
YMOITYaHUIO pacnosiokeHa Ha MHCTPYMeHTarnbHow naHenu O603HayvyeHus.
YcoBepLueHcTBOBaHa paboTa ¢ pa3pbiBamu BUAOB.

- [Mpwn BbINONHEHUN KOMaHAbLI Bud ¢ pa3pbieom Ha [laHenu CBOMCTB NOSABUNUCH NoJie
Amnnumyada, %, no3BonstoLee 3agate amniauTyay BOMHUCTON NMHUK pa3pbiBa, 1
onuusa lNMokazameb pa3pbiebl, YIpaBnaoLwas oTobpakeHneM paspbiBOB TEKYLLENO
Buaa. B cBasn ¢ pobaBneHmem aTon onuum komaHga Bud ¢ pa3pbieoOM B KOHTEKCTHOM
MeHI0 Buaa c pa3pbiBamu nepevmMmeHoBaHa B lTokazamb pa3pbiebl.

- B amanore HacCTpoOViku napameTpoB NNHUM pa3pbiBa OS5 HOBbIX U TEKYLLEro YepTexen
nosisunaco rpynna Tun nuHuu paspbiea v none 3a3op, No3BonsaoLMe 3a4aTb
COOTBETCTBEHHO yMOn4YaTenbHbIA TUMN NMHWIA pa3pbiBa U yMonYaTenbHOe 3HadYeHne
3asopa.

MosiBUNack BO3MOXHOCTb OYMCTKM hOHa Nog crneayowmMmm o0 bekTamu:

— NUHWUSA-BbIHOCKA,

— o00603Ha4yeHne nosnuuu,

— 3HaK KferMmeHus,

- 3HaK MapKUPOBKW,

— 3HaK M3MEHEHMS,

— 0003Ha4eHne BbIHOCHOIO 3fieMeHTa,

— 0003HavyeHune 6asbl,

- o0603HaveHne gonycka hopmMbl U PacnosiOXEHNS.

[MosiBUNMCb HOBbIE CUCTEMHbIE KIaBULLN-YCKOPUTESN:

- </>-pgnsa aktueBmsaumm nons TeKywmm war Kypcopa,

- <Alt>+<X> - anga akTusuaaLmm nNornemn TeKyLMX KoopamHaT Kypcopa.

HopaboTtaHa komaHga Cobpamb KOHmMyp: Ha NaHenyn CBOMCTB NosiBUNach rpynna

Pexxum, No3Bonsiowas ynpaensTb UCXOOHbIMU OO bEKTaMM.

B KOHTEKCTHOE MEHI0 NpY CO3AaHMN NN peaakTMPOBaHUK LUTPUXOBKM (3anmnBKu)
fobasneHa komaHaa Lfeem wmpuxoeku..., NO3BONALas HaCTPOUTb LBET TEKYLLEN
LUTPUXOBKM (3anMBKN).

KoHTponb u nameHeHme macwraba suga ctanu 6onee yaobHbIMu:

- TeKywwmi maclitab Buaa BKNOYEH B MMS BUAa, otobpaxatoweecs B [lepese
NOCTPOEHUS YepTexa,

- TeKywmn mactab Buga otMeyeH "ranodkon” B cnmcke macwtabos (NOgMEHIO
KomaHabl Macwmab KOHTEKCTHOro MeHio B1aa B [lepeBe NoCTPOEeHUs).

B KOHTEKCTHOE MeHI0 NepBOro anemMeHTa [lepeBa NOCTPOEHMS YepTexa BKIoYeHa
komaHaa Co30amb HoebIl eud.

[lopaboTaH npoLecc NpocTaHOBKM 0603HAYEHMsI LLEPOXOBATOCTM 1 6asbl: cTano
BO3MOXHbIM NepemMeLleHne 0003Ha4veHns 3a npegernbl 6a30Boro o6bekTa (KOHTYpPHON
NNHUKN, OCEBON NHMK 1 ap.). Npun aTom nsobparkeHne 6a30BOro 06bLEKTa aBTOMAaTUYECKM
NPOLOMKAETCA TOHKOW NUHUEN.

HacTpoiika oToGpaxeHns napameTpoB CETKM (CAeNaHHas C NOMOLLbI KOMaHAbl
Omo6paxamb napamempbi inin Omobpaxamb napamempsbl, €c/iu cemka aKmueHa),
COXpaHsieTCs Mexay ceaHcamy paboThl.

O6wue ycoeepweHcmeoeaHusi

1.

B cuctemnyto 6ubnmorteky odgopmnenunn graphic.lyt nodasneHbl 0bopMIEHNSA TEKCTOBbIX
AOKYMEHTOB:

= Jluct pernctp. nsameH. (Beptuk.) MNepsbii nuct. FTOCT 2.503-90 ®3 (Ne43),
= Jluct pernctp. nsmeH. (Beptuk.) Nocn. nuctel. FTOCT 2.503-90 ®3 (Ne44),
= Jluct pernctp. nameH. (ropmsoHT.) Mepsbin nnuct. FTOCT 2.503-90 ®3 (Ne45),
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— Jlnet pernctp. uameH. (ropmsoHT.) Mocn. nuctel. FTOCT 2.503-90 @3 (Ne46).
AHanornyHble ogopmMieHnsa gobaeneHbl B CUCTEMHYIO OMbnnoTteky vector.lyt.

B0o3MOXXHOCTb MCNONb30BaHKS KraBULL-akcenepaTopoB AN 4OCTYyNa K aremMeHTam
ynpaeneHus MNMaHenu cBOWCTB TeNepb He 3aBUCUT OT si3blka BBOAA U packnagku
KrnaBuaTypbl (MPV HaXXaTUK KNaBULLW aHanNM3npyeTcs ee scan-kof).

lMonb3oeamenbckuli uHmepghelic

B omanore BbiGopa cTUNSA NPUOXEHUS NOSIBUIICA HOBLIN BapuaHT ctuns — Microsoft®
Visual Studio® 2005 ("Whidbey"). Mpn ero Bbibope NosABNATCS HOBbIE 3NIEMEHTbI
yrnpaBrneHus JOKyMeHTaMun 1 NaHensmu.

- KHonka OTKpbITbIe AOKYMEHTbI, 0TOOpaXxarLwascs Ha aKpaHe, ecrv BKIYEHO
“cnonb3oBaHne 3aknagok AOKYMeHTOB. OHa 3aMeHsIeT KHOMKM NPOKPYTKN 3aKnazoK 1
HaxoauTcs crnpaBa oT 3aknagok. KHonka OTKpbITble AOKYMEHTbI Bbi3bIBAET NEPEYEHD
OTKPbITbIX B AAHHbIA MOMEHT OKOH JOKYMEHTOB.

- KHonka CocmosiHue, NosiBsoLLAascs B 3arofioBkax 3adMKCMpPOBaHHbIX NaHenem
(MaHenwu cBonctB, MeHekepa 6ubnMoTek 1 T.M.). OHa BbI3bIBAET MEHIO KOMaH[
yNpaBneHUsi COCTOSIHUEM NaHenNMu.

Paboma ¢ nepeMeHHbIMU

YnyuJweHo npeacTaBrneHne gaHHbIX B okHe lTepemMeHHbIe npy paboTe ¢ JOKyMeHTaMu-
moaensimu. Tenepb oToBpakaroLlasicss B 3TOM OKHE CTPYKTypa 0ObeKTOB COBNagaeT co
CTPYKTypoi [lepeBa NOCTPOEHUS: Ha NEPBOM YPOBHE CMMCKa pacrnosioXkeHa cama Moerb,
Ha CneayLLMX - COCTaBnsoLWmMe ee 0OBEKTbI C Y4ETOM Mepapxun 1 nocrnesoBaTernibHOCTU
co3faHus.

Paboma ¢ mabnuuyamu

1.

Komangel Bcmasumsb cmonbey v Bcmasumb cmpoKy 3aMeHeHbl COOTBETCTBEHHO
napamu KomaHg Bcmasumb cmonbey cneea, Bcmasumb cmonbey cripasa v
Bcmasumb cmpoky ceepxy, Bcmagumb cmpoOKy CHU3Y.

MosiBnacb BO3MOXHOCTL BblAEMNEHUS MPOU3BONBbHOMO AnanasoHa CMEXHbIX ssueek
Tabnuupl. BelgenaTtb a4enkn MOXHO AByMs cnocobamu:

= yaepixuBad HaXxaTomn NeBYO KHOMKY MbllN, nepemMellaTtb KypCcop no Ta6n|/1u,e,

— YCTaHOBWUTb Kypcop B YrfOBYIO SiHEVKY AnanasoHa, HaxaTb knasuwy <Shift> n, He
OTnycKas ee, LWEeSIKHYTb MbILbO B MPOTUBOMOSIOXKHOWN YIIIOBOKW SIYENKE.

Cou,ep>|<|/|M0e BblOENEHHbIX A4eeK MOXHO OTd)OpMaTVIpOBaTb nnn yaoanmntb.

C nomolubto knasuwn <Shift> 1 mbllin Tenepb BblAENATCA Anana3oHbl CMEXHbIX CTPOK U
ctonbuos. [1na aToro HeobxoaAMMo BbIAENUTL NEPBLIN cTonbew, (CTPOoKy) AnanasoHa,
HaxkaTb knaeuwy <Shift> n, He oTnyckas ee, WeskKHYTb MbILWbo B NM06ON s4yerike
nocrnegHero cronbua (CTpokKn) guanasoHa.

BblgeneHHble cTonbupbl 1 CTPOKN MOXHO KonuposaTth Yepes 6ydep obmeHa. NMpu BcTaeke
cTtonbubl, Haxoaswmecs B bydepe, pasmeLLaloTcs cnesa oOT TEKyLero, a CTPOKH,
Haxogswmecs B bydepe - Hag TekyLen.

HaxaTtue knasuwwm <Delete> ynansieT cogepxmmoe sveek BblaeNeHHbIX cTonbuoB (CTPOK).
Camu ctonbupl (CTPOKM) ocTatoTcs B Tabnuue.

dopmaTUpoBaHME TEKCTA B HOBbIX A4Yeiikax Tabnumubl (s4erikax, BO3HMKAOLMX NPU BCTaBKe
CTPOK 1 CTONGLOB, a Takke Npu pa3bueHnn TekyLlen S4erkun) coenagaeT
dopmaTMpoBaHNEM TEKCTA B UCXOAHbIX Si4ENKaX.

MosiBnnacb BO3MOXHOCTb XpaHEHUs napamMeTpoB hopMaTUpoOBaHUSA TEKCTa B MYyCTOM
Aayenke.

Tekywwmnii CTUNb IMHUM FPaHUL, U HACTPOKKa NoKasa BbIKIHYEHHbIX rPaHuL, caenaHHble B
pexume peaakTMpoBaHust Tabnuubl, COXPaHSATCA B TeYEHNE ceaHca paboThl 1
MCMONb3YTCS NPY o4epeaHOM NepPEXoae B 3TOT PEXMM.
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HacTpoiika oTpucoBKkM rpaHuL, ¢ NoMoLLbo NaHenn cBOMCTB cTana Takou Xe, Kak
MOMOLLbIO MHCTPYMEHTanbHOM naHenu Tabnuybl u epaHuybi. BmecTto kHonkv MpaHuybi
Ha Bknagke Tabnuya Tenepb HaxoasaTcst KHornka MpaHuybl, Bbi3blBaloLlas NaHennb
BKIMOYEHMS/BBIKIMIOYEHUS rPaHNUL, U CnNMCoK CmuJib.

Paboma ¢ koGaMu u HaumeHoeaHuUsIMu

PeanunsoBaHa paboTa ¢ kogamu n HaMMmeHoBaHMAMU AOKYMeHTOB. bnarogaps atomy npu

paboTte ¢ KOMINAC-gokymeHTaMum NOSIBUNUCH Cregyowme BO3MOXHOCTH.

- Bcraeka koga 1 HaMmMeHoBaHNS B OCHOBHbIE HAAMUCK AOKYMEHTOB U TEKCTOBYIO YacTb
06BbEKTOB cneumduKkaLmm ¢ NOMOLLbI KoMaHabl Bcmaeka - Bcmaeka koda u
HaumeHoeaHusl... [locne Bbi30Ba KOMaHAbl HA 3KpaHe NOSBNSAETCSA AManor, B KOTOPOM
cnenyeT BbiOpaTb HYXXHbIN KOO U HAMMEHOBaHME.

- O6paboTka kofga U HaMMEHOBaHWS IOKYMEHTa Npu nepegave 0603HaYeHNs 1
HaUMEHOBaHUS U3OEenMa Mexagy OCHOBHOM HaaMMCbio cneundunkaumm n
NOAKMOYEHHBIMU K HEW OKYMEHTaMMU.

— ABTOMaTUYeCcKoe OTKNIYEeHMe Nokasa HauMeHOBaHUSA U3Oenus B TEKCTOBOW YacTu
obbekTa cneumdukauumn. OTKIOYEHNE NPOUCXOANT, ECMN COAEPXKMMOE AYeekK
ObosHayeHue (b6e3 yyeTa Koga) n HaumeHosaHue (6e3 y4eTa HauMeHOBaHUS
[OKyMeHTa) o6bekTa cneundukaumm NofIHOCTLIO COBNagaeT C COaePXKMMbIM
COOTBETCTBYIOLLNX A4eEeK OCHOBHOW Haanucu aton crneundmkaumm. MNonHbIN TEKCT B
ayenke HaumeHosaHue o0bekTa cneumdukaLnum BUOEH TONbLKO B peXnme
penakTMpoBaHusl TEKCTOBOWM YacTu 3TOro obbekTa.

- [lepepaya 0603Ha4YeHUa N HAMMEHOBAHNA N3OENUSA U3 YepTexka, coaepKallero
accoumaTtuBHble BUAbI MOAenu, B 3Ty Moaenb. [epeaaya gaHHbIX MPOUCXOAUT
aBTOMaTMYECKUN NPU COXPaHEHNN YepTexa.

lMepeyeHb KOOOB M HaMMEHOBaHUI JOKYMEHTOB, HEOBXOANMbIN AN UCMONb30BaHUSA
nepeyvmcrneHHbIX BO3MOXHOCTEN, XpaHUTCA B hanne graphic.kds. OTOT nepeyeHb
COCTaBIieH B COOTBETCTBMM CO CreayloLWnMn cTaHaapTamu:

- [OCT 2.102-68 «Buapl n KOMNNEKTHOCTb KOHCTPYKTOPCKMX JOKYMEHTOBY,

- TOCT 2.701-84 «Cxembl. Bugbl 1 Tunbl. O6wme TpeboBaHus K BbIMOSTHEHMIOY,
- TOCT 2.601-95 «3kcnnyaTaumoHHble AOKYMEHTbI»,

- TOCT 2.602-95 «PeMOHTHbIE OKYMEHTbI»,

- TOCT 2.201-80 «O603Ha4eHNst n3aenum n KOHCTPYKTOPCKUX JOKYMEHTOBY.

Mo ymonyaHuio nocne yctaHoskun KOMIMAC-3D V7 Plus dainn graphic.kds pasmelLaeTtca B
nognanke ..\Sys rnaBHON Nankm CUCTEMbI.

Cneyudukayus

1.

MosiBuNnacb BO3MOXHOCTb aBTOMaTU4eckon nepegadm o603HauyeHnsi 1 HaMMeHoBaHMS

M3nenusa Mexay OCHOBHOW HaZnNUCbio cneumdukaumnn U NoaKntoYeHHbIMU K Hel

[LOKyMEHTaMM.

BkntoyeHune 1 HacTpoika nepefayn AaHHbIX NPOU3BOAUTCA B AManore ynpasneHus

cBGOpPKOW C NMOMOLLbIO MOSBUBLLMXCS B HEM HOBbIX 31IEMEHTOB YNpaBeHus.

- KHonka 3anonHUTbL OCHOBHYIO HaANUCL YNpPaBnsieT nepeaaveit AaHHbIX B
cneuundmrkaumio n3 LOKYMeHTa, pacronoXeHHOro NepBbIM B CNIUCKE NOAKIOYEHHbIX.

- KonoHka MepeaaBaTb U3MeHeHUs1 B 4OKYMEHT yrpaBnsieT nepenadeit 0603HaYeHNs
N HaMEHOBaHWUS U34ennst u3 cneumdmrKauum B NOAKNIOYEHHbIE JOKYMEHTbI.

MosiBuNack BO3MOXHOCTb UCNOSb30BaHWNS AOMOSTHUTENbHbIX JIMCTOB B AOKYMEHTE-
cneundmkaummn. MNMopsgok paboTbl ¢ AOMNOMHUTENBHLIMY NUCTaMX B cneundukaumm Takon
e, KaKk B TEKCTOBOM [JOKYMEHTE.
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Umnopm

MosiBunack BO3MOXHOCTb nMmnopTta annos popmatos DXF n DWG, cosgaHHbIX B
cucteme AutoCAD 2004/2005.

lMpedeapumenbHbIl NpocmMomp nepeo ne4yambio

B ananore HacTpoikn napameTpoB BbIBOAa nosiBunack rpynna MNopsiaok BbiBoga CTpaHuy
Ha nevaTb. OHa NO3BONSAET COOTHECTU PaCNoONOXeHNe CTPaHULL, B pexnme
npeaBapuTENbHOro NPOCMOTPa W NOCNeAOBATENBHOCTb X NevaTn. Takum o6pasom,
Tenepb MOXHO neyaTtaTb ApYr 3a ApYrom psifibl TMG0 KOMOHKK, B KOTOPbIE «BbICTPOEHbI»
CTpaHuLbl, OTOOpaxatoLmnecs B pexxume npegsapuTernibHOro NpocMoTpa.

KoHcmpykmopckas 6ubnuomeka

BmecTo koMnakTHOW naHenu KOHcmpmeopCKaﬂ 6ubrruomeka NOSABUINACS:

— KOMNakTHasaA naHenb erﬂe)KHble aneMeHmMbI, BKNiovawLlas B cebs
MHCTPYMEHTalbHbl€ NaHeNun:

- BuHmsI,

- Bbosimsi,

- laliku,

- Laii6sbl,

- Wnunbku,

- Wypynbi,

- 3aknenku,
- WHCTpyMeHTanbHas naHenb KOHcmpykmueHbie asfieMeHmeol,
— WHCTpyMeHTanbHasi naHens lpodghunu.

KHOMKK BbI30Ba OQHOTUMHBLIX KOMaHA cCoOOpaHbl B paclUMpeHHbIe NaHenu KomaHa,
Hanpumep, KHOMKM, Bbi3blBatOLLME KOMaHAbl OTPUCOBKM CTOMOPHbIX LLanb.

YKa3aHHble naHenn JocTynHbl, ecn KoHcmpykmopckasi 6ubnuomeka nNogkntoyeHa K
cucteme KOMIMAC-3D V7 Plus.

N3meHeHUe KOMMiekKma nocmaeku

1.

B komnnekT noctaBku BkrtoveHa bubnnoteka Cucmema pacno3HaeaHusi 3D-modenel
(FeatureKompas.rtw).

Cucmema pacnosHaeaHusi 3D-modenell paclumpsieT BO3MOXHOCTM oOMeHa
MaTeEMaTUYECKUMN MOLENSAMUN MEXOY OpraHn3aumsamMm, NCNonb3ylowmnmMm pasnnyHsle CAD-
cucTeMbl, NO3BONASA pacno3HaBaTb 06pa3 mogenu KOMITAC-3D, nmnopTupoBaHHOM Yepes
npomexxyTouHbln popmat (XT, ACIS, STEP, IGES). OcHoBHOE NpenMyLLecTBO
O6mbnmnoTtekun: B peaynbTaTe NpeobpasoBaHnda NofnyyYaeTcs Mogenb ¢ [JepeBomM NOCTPOEHMs,
4yTO 0becneynBaeT BbiCTpoe U ygobHOoe BHECEHNE U3MEHEHMWI B UMNOPTUPOBAHHYHO
mogenb. Kpome Toro, npumeHeHne 6ubnnotekn Nno3BonseT 3Ha4YuTeNbHO COKPaTUTbL BPEMS
Ha Bocco3sgaHue B KOMIMAC-3D mogenen, nony4veHHbix n3 apyrux CAD-cuctem.

Onsa paboTtbl ¢ Cucmemoli pacno3HaeaHusi 3D-modenel TpebyeTca oTAeNbHO
onslayMBaemas JIMLEeH3uA.

B komnnekT noctaeku BknoyYeHa Bubnuomeka Mmamepuasioe u copmamMeHmoe
(Materials.exe). INpn ycTaHOBKe GMGIMOTEKN HA KOMMNbIOTEP yCTaHaBnMBaeTcs 6asa
AaHHbIX MaTepuarnoB 1 copTameHToB B opmaTte Access. basa gaHHbIX cogepxuT 6onee
3500 no3nuuii, B Tom Yncne 955 otevecTBeHHbIX MapoK cTarnen u cnnaeos, 620
3apybBexHbIX Mapok cTtanemn (MMelTCa CBeAEeHUS O XMMUYECKOM COCTaBe U MeXaHU4eCcKux
cBoncTBax), 87 mapok 4yryHos, 290 mapok LBeTHbIX MeTannos, 397 mapok macen u
cmasok, 148 mapok nakoB 1 kpacok, 270 mapok nnactmacc. Kpome Toro, 6a3a coaepxut
6onee 150 wabnoHoB 0603HAYEHNI MaTepManosB N0 HOPMATUBHO-TEXHUYECKOM
AOKYMEHTaLMN N NPUMEpPbI 3K3EMMNNSAPOB COPTAMEHTOB.
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10.

Bu6nuomeka mamepuasnoe u copmameHmoe nHTerpmposaHa ¢ KOMIMAC-3D,
KOMIIAC-Aemonpoekm, KOMITAC-Spring, KOMIMAC-SHAFT v gpyrumu npogykramm
ACKOH.

Bubnuomeka mamepuasiog u copmamMeHmMoe Nno3BonseT:

- opmMmpoBaTb 0603HaYEHNst MaTeprana no wabnoHy, HacTpaMBaemMoMy B
COOTBETCTBUM C HOPMATMBHO-TEXHUYECKON AOKYyMEHTaLMEN, U NepeaaBaTb
chopMmnpoBaHHOE 0603HAYEHNE B MHTETPUPOBAHHbIE MPUMOXEHUS,

- opmupoBaTb NonbL3oBaTENBCKUN KnaccudmkaTop 06BHEKTOB CNPaBOYHMKA,
— OCYLLECTBMSATb NOUCK MaTepmarnoB MO XMMNUYECKOMY COCTaBy.

B panbHeliwem, Npu nepexofe Ha cneayoLLyto Bepcuio 6ubnmnoTekun, BO3MOXKHO
[IOMOSTHEHUE CYLLECTBYIOLLEN Gasbl MaTepUanoB U COPTAMEHTOB laHHbIMU HOBOV BEPCUM.

Ona paboTbl ¢ 6UGNMoTeKon TpedbyeTcsa oTAENbHO onnavYMBaemas NIMLEeH3us.

M3ameHuncs coctae naketa oubnuotek Ceapka. Tenepb B HErO BXOOAT criegylowme
ombnmnoTteku:

- bBubnuomeka u3zobpaxeHul ceapHbix weoe (WeldedSeam.rtw),

- KoHcmpykmueHble artemeHmbI ceapHbix weoe (WeldedSeamConstr.rtw).

[na paboTbl ¢ bubnuotekon KoHcmpykmueHbie asieMeHMbl C8apPHbIX W08 HeoOXoauM
MeHeOxxep wabrioHos.

Ina pa6oTbl ¢ nakeTomMm 6ubnnotek Ceapka TpebyeTca oTAeNbLHO onnavyMBaemas
nuueH3us.

MeHedxep wabs1oHo8 MOXeT NpuobpeTaTbCcsa OTAENbHO OT naketa 6ubnmoTek Ceapka.
[na paboTbl ¢ MeHedxepom wabsioHo8 TpebyeTcst OTAENbHO onnadvBaemMas NMLEH3s.

OpzaHu3amop rnpoeKmMoe UCKIIOYEH N3 KOMMIeKTa NocTaBkn. Ero oCHOBHbIE dyHKLMK
AoCTynHbl B MeHedepe eudoe u crioes (0 MeHedxepe sudoe u csioee — CM. pasfen
Ipaghuyeckue GoKyMeHmMbl).

3 komnnekTa noctaekun ncknoveH CnpasoyHuk mamepuanoe ana KOMIMAC-3D.

M3 komnnekta noctaBku ucknoyeH KoHeepmop u3z eCAD e KOMITAC-3D ons
ne4amubix niam (ecad3d.riw).

B KomnnekT noctaBku BKItoMeHa bubnunoteka dwgdxfimp.riw, copgepxaiuas oyHKUMm
nmnopTa dannoe B popmatax DWG n DXF. N3 6ubnunotekun syslib.rtw ykasaHHble
PYHKLUN UCKMOYEHDI.

dannbl 3TUX BUBNMOTEK, a Takke bubnuoteka ksflib.rtw Tenepb pasmeLLaloTcs B nognanke
..\Libs\ImpExp rnaBHON Nanku cuctembl. B 3Ty e nognanky 3anuceiBatoTca 6ubnmotekn
igeslib.rtw, dxflib.rtw n dwglib.rtw npn nx ycraHoBke.

Omnuyusi eepcuu 7 om gepcuu 6 Plus

TpexmepHoe modenupoesaHue

1.

MosiBunack BO3MOXHOCTb MOAENMPOBaHMSA AeTanen, Nory4YeHHbIX U3 TIMCTOBOro

martepumana ¢ noMoLLbo rmbku. KHonku Ansi Bbl3oBa KOMaHz, Co3AaHns 1 peaakTMpOBaHUS

NUCTOBBIX AeTaneln pacnosioxeHbl Ha HOBOW MHCTPYMEHTanbHOW NaHen 1emMeHmsl

Jlucmoeoz2o mena.

- Co3sfaHve NMCTOBOW AeTany HauMHaeTcsl ¢ MOCTPOEHNS lucmogo2o mena. K Hemy
[06aBnsATCA 31eMEeHTbI IMCTOBOrO Tena: crbbl, NNacTuHbI, OTBEPCTUS, Bbipesbl.

- K nwuctoBon aetanu MoOXHO npuknenBaTs hopMoobpasytoLime aremMeHTbl nioboro Tuna
1 Bblpe3aTb U3 Hee hopMoobpasytoLLme aneMeHTbl. Kpome Toro, kK MMCTOBOW AeTanm
MOXXHO [,06aBNsiTb KOHCTPYKTUBHbIE 3NeMeHTbl (CKpyrneHusi, dacku, pebpa, oTBepcTus
n 1.n.). Ana nucToBoro Tena, NiacTuH, OTBEPCTUIA U BbIPE30B AOCTYMHbI onepaumm
KOMMpOBaHMS.
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- Crubbl, MetoLLMeCs B NUCTOBON AeTanu, MOryT 0ToOpaxaTbCsi Kak B COrHYTOM, TaK 1 B
pa3orHyToM cocTtosiHumn. CoCcTossHMEM crmboB ynpaBnsieT Nonb3oBaTenb.

- KWmeeTcsa BO3MOXHOCTb NoKasa NUCTOBOW AeTanu B pa3BepHYTOM COCTOSHUU. OTO
crneumanbHbI PEXUM 0TODpaXKeHUs1, B KOTOPOM BblOpaHHbIE NOSib3oBaTesiemM Crnbbl
NnoKasblBalOTCS COrHYTbIMU, @ OCTarnbHble - pa3orHyTbiMu. lNepexon B pexxmmMm pasBepTKu
BO3MOXXEH MOCIE HACTPOVKM NapaMeTpoB pa3BepTKU - BbIbopa crmbos, KOTopble
[OJDKHbI OCTaBaTbCS COrHYTbIMM.

— AccounaTuBHbIE BUAbI NMMCTOBOW AETann B YepTeXe CO34al0TCA Tak XKe, KaK U
accoumaTuBHble BMAbl 00bl4HOWM geTanu. [pu aToMm, ecnn B NMNCTOBOW AeTanu
HaCTPOEHbI NapaMeTpbl Pa3BEPTKU, TO B YEPTEXKE BO3MOXHO hopMupoBaHmne
n300paxxeHns pa3BepTkM 3TOW geTanu.

Mosieunack koMaHda 3amsiamka, NO3BONAOLLAA CO30aTb NOBEPXHOCTb, OFPaAHNYEHHYIO
3aMKHYTOW NOCneaoBaTeNbHOCTLIO pebep M/unu KOHTYPOB, HAXOASALWMNXCS B OOQHOW
MMOCKOCTM UM Ha OOHON NOBEPXHOCTU. KHOMKa Ans Bbi30Ba KOMaHObl HAXOOUTCA Ha
naHenu lMoeepxHocmu.

HopaboTaHa komaHaa Maccue edosib Kpueol. [MosBunnch cnegyroLne BO3MOXKHOCTH:
pYy4YHOE yKa3aHWe Ha4danbHOM TOYKM KOMMPOBAHUSA, €Crn TPAeKToOpUs 3aMKHYTa,
ynpasneHune cnocobom Bbibopa 6a30BOM TOYKM KOMMPOBAHWS SNIEMEHTOB 1 KOMMOHEHTOB
MosiBnnca HOBbIVM TMN OTOBpPaXXeHUs Mogenen - NOSTyTOHOBOE C KapKacoM.

Moka3 hoHa C rpagneHTHbIM NEPEXOAOM Tenepb BO3MOXEH Npu NtoboM Tune
OTOOpaXeHnst Moaenmw.

B KOHTEKCTOM MeHI0 KOMNOHeHTa cOopku B [lepeBe NOCTPOEHNsI NOSABUIMCH KOMaHAbl
Brknmroyumsb hukcayuro n Omkmovyums ¢hukcayuro, ynpaenstowme dukcaumnen
KOMMOHEHTA.

paguyeckue OKyMeHMbI

1.

MosiBUNUCH KOMaHAbl yNpaBneHnsi NopsiaKOM OTPUCOBKM rpaddnyecknx 06 bEKTOB:
- Bnepedu ecex,

- [o3adu ecex,

- [leped o6Bekmom,

- 3a obbekmom,

- Ha ypoeeHb eneped,

- Ha ypoeeHb Ha3ad.

KomaHabl MOXHO Bbl3BaTb M3 MeHto Pedakmop - [1opsiOoK.
YcoBeplLUeHCTBOBaHa TEXHOMOrMs paboThbl C pacTpoBbIMM OOBbEKTAMM.

- B pasgene Npaghuveckuli pedakmop guanora HaCTPOMKN CUCTEMbI NMOSIBUNCS MYHKT
Pacmpoebie 06bekmbl, 83simbie 8 0OKyMeHm, NO3BONSIOLLMIA HACTPOUTb
peAakTMpoBaHWe pacTpoBbIX OGBHEKTOB, B3ATbIX B rpadnuyeckne AOKyMEHTbI.

- W3meHeH BHYTpeHHUI chopmaT XpaHeHUst BHeAPEHHbIX pacTpoB. bnarogaps atomy
3HaUYUTENbHO YMEeHbLUMICS 06beM AUCKOBOro NPOCTPaHCTBA, 3aHNMaeMbIi
AOKYMEHTaMu C BHepEeHHbIMN PacTpPOBbIMU OBBbEKTAMMU.

— YBenun4yeH gonycTuMbi pasMep pacTpoBbix n3obpaxkeHun, Bctaensembix B KOMIAC-
OOKYMEHTbI.

Mpn co3paHum BMAa ¢ pa3pbiBOM NOSABUITACHL BO3MOXHOCTb UCMOMNb30BaHUA BOMHUCTON

nHUKM obpebiBa.

- [lpwu BbIBOpE 3TOro TMNA NUHWUK, a TakKe NMHUK C U3NTOMOM Ha [NaHenu cBonCTB
CTaHOBUTCS AOCTYNHO none AMmniumyda, max. 3HayeHve, BBeAeHHOe B 3TO none,
3aJaeT MakcMMarbHy amnnuTyay (418 BONTHUCTON NIMHWKW) UK pa3Mep nsnoma (ans
NIMHUN C N3FTOMOM).

— B gmanorax HacTponkun HOBbIX N TEKYLLIEro YepTexen NoABunca NyHKT JluHus
pa3spbiga, NO3BONSALWNIA 3a4aTb 3HAYEHNA yMonYaTensHON 1 MakCcMMarnbHOM
amMnImTyA.
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10.
11.

12.

13.

HopaboTaH reoMeTpuyeCcKUn KanbKynaTop:

— [losiBunace komaHga JQuamemp.

- Tlocne Bbi3oBa Nto60M KOMaHObl FEOMETPUYECKOro KanbKynsTopa U3MeHseTcs BUA
MaHenu CBOWCTB: yoansitoTca BCce BKNaAKM TeKyLlen KOMaHabl 1 NOSIBNSETCA BKNaaka
BblOpPaHHOW KOMaHObl FEOMETPUYECKOro KanbKynaTopa.

B onanore HaCTpOVIKM napamMeTpoB HOBOrro Bnaa AnA Tekyuero n HoBbIX qepTe>Ke17|
nossunack Bknagka JIuHuu, no3sonstowias HaCTpOUTb OTPUCOBKY accoumaTnBHbIX BUOOB.

Ouanor 3ayepHeHue cmpesiok NnepenMeHoBaH B Cmpesku u 3aceyku. B Hero
fo6aBneHbl 3NemMeHTbl 4111 HACTPOWKN OTPUCOBKM 3aceyek U CTPENOK pa3MepoB BbICOThI.

MosiBNacb BO3MOXHOCTb nepeHoca 00BEKTOB Ha MoralleHHble U (*)OHOBbIe crnow.

MosiBUNacb BO3MOXHOCTb CO34aHuUs OObIYHOW 3aCeykn 1 3aCeYku C HAaKIOHOM BNEBO Ha
KOHLaX NpoCTbIX FNINHUIA-BBIHOCOK.

MosiBNacb BO3MOXHOCTb CO34aHMs 3aCEeYKN C HAKNOHOM BIiEBO npu NpocTaHoBKe
0003HaueHumn LLIepoxoBaToCTU Ha MNoJike NIMHNN-BbIHOCKW.

npl/l MCNOSb30BaHUM NIMHUN-BBIHOCOK C 3acCe4YKaMy BbIHOCKA He npoaoJnkaeTca 3a 3aCeuky.

Mpn HacTpoike pnNbTPOB BbIBOAA Ha NeYaTb MOXHO YCTaHoBUTL BbiBoA4 OLE-06bekTOB
paMKaMu, a Takke BKINIOYMTb UK OTKINIOYMTL NevaTb 0603Ha4YeHIn M3MEHEHNUI U
BbIHOCHbIX 35IEMEHTOB.

B omanore HacTpoOWKM yNpoLLLEHHOW OTPMUCOBKM NosiBunack onuus Ompucoebieamb
emecmo OLE-06bekmoe ux 2abapumHbie MpsiMoy20/1bHUKU.

MosaBunnack BO3MOXHOCTbL BOCCTAHOBIEHNSA CBSA3MU MeXxay 4epTexom, coaepxalmm
accoumaTuBHbIe BUAbI MOAENU, N 3TOW Moaenbto. Ecnu npu OTKPbITUN YepTeXa He
O6Hapy)KI/IBaeTCFI V|306pa>|<eHHa;| B HEM MOJeJ1b, TO Ha 3KpaHe No4dBIIAETCA Ananor,
No3BONISAOLLNA UBMEHUTD CCbIJIKY Ha Mofesib, MpOUrHopnpoBaTb €e Ui OTKa3aTbCA OT
OTKPbITUA YepTexXxa.

O6uwue ycoeepuieHcmeoeaHusi

1.

MpoBeneHa ontummsauusa cuctemol KOMIMAC-3D V7 gns ncnonb3oBaHus Ha MK ¢
npoueccopamu Intel. HanbonbLwmnin NpnpocT NPon3BoANTENBHOCTU NpKU paboTe ¢
ONTUMM3MPOBAHHON CUCTEMOM HabngaeTcs BO BPEMS NEPECTPOEHUA TPEXMEPHbIX
MOAenen Ha KoMmnbloTepax ¢ npoueccopom Intel Pentium 4.

YBenunyena CKOPOCTb OTKPbITUA TPEXMEPHbIX mMoaenemn C60pOK.

B onanore ynpaBneHusi coxpaHeHnem KoHdUrypauum cuctemMsl nosiBunachk rpynna
Hacmpoliku pabo4ye2o okHa, N03BonsAoLLas BbIOpaTb BapnaHT COXpPaHEHUS HACTPOeK
(Mo ebixode u3 cucmemsbi NN He coxpaHssms). [py BKIIOYEHHOM COXPaHEeHUN
cosgaeTtca dann *.dsk, cogepkawmnn MHPOPMaLMO O COCTOSHUN paboyero okHa.

[ns pasmelueHns dannos koHdurypaumm (*.cfg, *.prj, *.dsk) n obpalleHns K CUCTEMHbIM
nankam (Sys, Libs n T.n.) No ymonyaHuto (Mpu OTCyTCTBUKM dhanna Kompas.ini nnn
OTCYTCTBUM B HEM HEOBXOAMMBIX CBEAEHUI) UCMONb3yeTca NHpacTpyKTypa
onepaumoHHon cuctembl Windows 2000/XP (cuctemHasa nanka Documents and settings v
ee noananku).

B pasgene ®aliinbi pnanora HaCTPOWKM CUCTEMbI NOABUIICS NYHKT PacnonoxeHue,
No3BOSISAOLLMA NPOCMOTPETL TEKYLLMNE NYTUN K KOHPUIYpaLNOHHBIM dharnam 1 CUCTEMHbIM
nankam. 3Tu Nyt MoryT ObiTb 3anucaHbl B dpann Kompas.ini.

B dannax npodumnein, NOMMMO HaCcTpOeK paboyero okHa, BO3MOXXHO COXpPaHEHME HAaCTPOEK
CUCTEMbI U HOBbIX JOKYMEHTOB. [epen npMMeHeHnem npoguns MOXHO yKasaTb, Kakyto
MMEHHO M3 TPEX rpynn HacTpoek TpebyeTca npumerHnTb. Onumun, ynpasnatowme
COXpaHEeHNeM 1 MPMMEHEHNEM NPOUIs, pacnosnoXxeHobl B guanore lMpogunu
nosnkb3oeameris.

B ananore HacTponku cuctembl nosiBuncs pasgen O6buwue, cogepXalluim ABa nNyHKTa:

- OmobpaxeHue umeH ¢halisioe, NO3BONSAIOLLNIA HACTPOUTL OTOBpakeHe MMeHU
dhanna B 3arofioBKe OkHa (CyLLECTBOBABLUMNA paHee Anarnor HaCTPOMKN OTOBpaxXeHuWs
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uMeHu ¢harna B 3arofioBke OkHa yaaneH) n Konm4ecTso hannos B Cmncke nocrneaHmnx
OTKpbIBaBLUNXCS.

- [lpedcmaesneHue 4ucesi, NO3BONSAOLLNA HACTPOUTb TOYHOCTbL OTOBPAXKEHUS YNCen U
BblOpaTh e4MHULbI UBMEPEHUS YTTIOB.
3ameuaHue. [py He06XOAMMOCTU €AMHULBI U3MEPEHUS YINIOB MOXHO BbIGpaTh B
npouecce paboTbl (6e3 akTUBM3aLUN HACTPOEYHOro ananora). [ns atoro cneayet
BOCMNOSb30BaTbCA KOHTEKCTHbIM MEHI0 Ha cBoboaHOM MecTe ntobon Bknagku MaHenu
CBOWCTB.

B gnanore HacTpoWKkn HOBbIX JOKYMEHTOB NOsiBUIICS NyHKT Ceolicmea OoKyMeHmMa,
NO3BOSSIOLLMIA BKITHOYUTb MW OTKMHOYUTL 3arnofiHEHWE CBOMCTB LOKYMEHTa nNpu NepBoM ero
COXpaHEeHUK, a Takke 3afaTb yMonyaTerbHble CBEAEHNS O LOKYMEHTaXx.

Mpn npocmoTpe cogepxumoro nanok B MNpoeogHuke Windows 2000/XP B pexume
"Tabnuua" nosBMNack BO3MOXHOCTb BKMOYeHMs cTonbua Bepcusi. B Hem oTobpaxkaeTcs
Homep Bepcun cuctembl KOMIMAC, B koTopow 6bin 3anncaH KOMIMTAC-goKyMeHT.

lNonb3oeamenbckul uHmepgelc

1.

Mosiunack CtapToBas cTpaHuLua - CEPBUCHbINA 3NIEMEHT, NPeaoCTaBAAOLLNNA
nonb3oBaTesnto creayoLmne BO3MOXKHOCTU:

- nosnyYeHune CnpaBOYHbIX CBEAEHMI O HOBbIX BO3MOXHOCTSIX TEKYLLLEN BEPCUN CUCTEMDI,

- noceweHune cantoB komnaHun ACKOH, Cnyx6bl TexHn4Yeckon nogaepxkm n dopyma
nonb3oBatenen cuctem KOMIMAC,

- ¢BA3b co Cnyx601 TeEXHNYECKON NOAOEPXKKM NO ANEKTPOHHON NoyTe.

CrapToBasi cTpaHMLUa aBTOMAaTMYECKM 3arpy>kaeTcs npy nepBoM (Nnocne yCTaHOBKW)

3anycke cuctemsbl. lNocne 3akpbiTua CTapTOBOM CTPaHWULUbI JOCTYN K HEN BO3MOXEH C

nomMoLLblo KomaHabl Cripaeka - Cmapmoeasi cmpaHuua.

B meHio Cnpaeka pobasneHa komanga KOMITAC e UumepHeme. [ocne ee Bbi30Ba Ha

3KpaHe NoABNSAETCS NOOMEHI0, cogepKallee cneaytoLlme KomaHabl:

Catim komnaHuu ACKOH,
Calm Cnyx6bl mexHu4ecKol noO00epiKKu,
®opym nosib3osamesel cucmem KOMITAC.

Mpy HannumMm noaknoveHns K MHTepHeTy 3TK KoMaH4bl NO3BONSAOT NOCETUTL CanTbl
komnaHun ACKOH n Cny0bl TeXxHMYeCcKon Nnogaep kv nonb3oBaTenen, a Takke web-
KoHdepeHumto nonb3osaTenen cuctem KOMIMAC.

YnaneH 3aronoBok [MaHenu cBOMCTB, oToBpakaBLUMIACSA NPU €€ ropU3OHTaNbHOM
pacnonoXeHuu, YTo yBenuyMBaeT NoNesHyto Nnowaab akpaHa.

[dnanorn oTKpbITUS U CoOXpaHeHus dannos npueeaeHbl k ctaHaapty Windows 2000:
nosiBunacb 06nacTb, cogepallas 3Ha4ykn MecT Ha KOMMbIOTEPE UMK B CETU.

B pasgene 3KpaH ananora HaCTpOVIKM CUCTEMBbI NOABUIICA MYHKT L{eemoeaﬂ cxema,
No3BOSISOLLNIA HaCTpoOUTb LBETaA OTO6pa)KeHVIF| ANneMeHTOB AOKYMEHTOB U CUCTEMbI.

MosiBuNack BO3MOXHOCTb paboTbl ¢ 3aknagkamm AokymeHToB. OCHOBHOE Ha3HayYeHune
3aKnagok - 6bICTpoe NepeknyYeHne Mexay OKHaMm OTKPbITbIX 4OKYMEHTOB. [ns
BKITHOYEHMS N OTKITHOYEHMS MOKa3a 3aKnafok Ha aKkpaHe CryXut komaHaa OKHO -
lMoka3zamp 3aKnaoKu.

Paboma c nepemMeHHbIMU

1.

B cbopkax nosiBunack BO3MOXHOCTb paboThbl C BHELUHUMUW NEePEMEHHbIMU NOACOOPOK. ITU
nepeMeHHbIe MOXHO CBA3bIBaTb MeXAy coboin, C BHELUHMMU NepeMeHHbIMU BCTaBMEHHbIX
aetanen, c napamMmeTpamMu onepauumn un T.4.

Avenka konoHkn NMceBaOHUM B CTpOKe BHELUHeNn nepemeHHoPl BbloenAeTcd CUHUM LIBETOM
B CMNCKe NnepeMeHHbIX Moaernun.

B okHe nepeMeHHbIX Tenepb 0ToGpaXxaTca:
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=~ 4yucnoBsble NapameTpbl CONPSKEHNA KOMMOHEHTOB COOPKMU,

- napameTp HanpaeneHue yksioHa Onisi onepauun yKnoHa rpaHen
- napameTp lMonoxeHue onsa KacaTesnbHOW NNOCKOCTMH,

— napameTp Y201 Ans HopmarbHOM MOCKOCTH.

Tekcmoenblil npoyeccop

1. YcoBepLueHCTBOBaH NPOLIECC HACTPOWKWN rpaHuL, siueek B Tabnuuax. YnpaeneHue
OTOOpPaXXeHEM U CTUMNEM JIMHUIA BO3MOXHO C MOMOLLbIO HOBbIX 311IEMEHTOB
MHCTPYMeHTanbHow naHenu Tabnuybl u 2paHuybl UV Uanora HacTPOMKK rpaHuL.

2. MosiBUNacb BO3MOXHOCTb OTOOPaXeHNs OTKIOYEHHbIX rPpaHuL, sveek Tabnuubl. Ons
ynpaBneHus oTobpaxxeHneM HEBUAMMbIX rpaHuL, CiyxuT komanaa Tabnuya -
Omo6paxamb cemky.

3. CosgaHue HOBOW CTPOKM BHWU3Y Tabnuubl TENEPb BO3MOXHO NYTEM HaXaTus KnasBuLK
<Tab> npu HaxoxgeHun Kypcopa B KpanHen No3nunn NpaBon HMXKHEN SYEnKU.

Umnopm u akcnopm

1. YcosepuweHcTtBoBaH akcnopT KOMIMAC-aokymeHToB B popmatel DWG n DXF:
— MpV 3anncu CrioeB COXPaHAIOTCHA NPUCBOEHHbIE UM UMEHA,
— BO3MOXHO 06be[MHEHME CNoeB C OANHaKOBbLIMM NapamMeTpamMu B OAMH CIOW,

- BO3MOX€EH BbIOOp LIBETOB 31IEMEHTOB U MaKpPO3NEMEHTOB (ycmaHoe1eHHbIU Ons
CJ101 NN yCMaHOo8J1eHHbIU Orisi 06beKkma),

— OCHOBHas HaanuCb Tenepb nepenaeTcsi B CUCTEMHbIN cron gokymeHTa AutoCAD,

— MHOrOCIOMHbIV MaKpoaneMeHT npeobpasyeTtcsi B MHorocnonHbein 6r1ok AutoCAD ¢
y4eToOM CroeB.

2. [OoctyneH akcnopT B oopmat KOMIMAC-3D V6 Plus.

KoHcmpykmopckasi 6ubnuomeka

1. TMosiBUNack HoBas KOMMNaKTHas MHCTPyMeHTanbHasa naHens KoHcmpykmopckasi
6u6bnuomeka. OHa goctynHa, ecnu KoHcmpykmopckasi 6ubsiuomeka NOAKMIOYEHa K
cucteme KOMIMAC-3D V7. KomnaktHasa naHenbs KoHcmpykmopckasi 6ubnuomeka
BKMOYaeT B cebs cnenytoLime naHenu ¢ KHomkaMm Bbl3oBa KOMaHg, oubnuoTteku:

- BuHmsl,

- BuHmbI HeebIinadarouwjue,

- BuHmMbI caMoHape3aroujue,
- BuHmbI ycmaHoO80YHbIe,

- bBonmsi,

- Talku,

- LWaié6si,

- LWatbbl cmonopHbie,

- WnunbKu.

2. B pokymeHT-crneumdmkaumo MOXHO BCTaBNATb OObEKTbI, COOTBETCTBYIOLLME SNIEMEHTAM
KoHcmpykmopckol 6ubnuomeku. [Ina BCTaBkM 00bekTa He06XxoauMo 3anycTuTb
KoHcmpykmopckyro 6ubriuomeky, Bbi3BaTb KOMaHAy CO30aHUSA HY)KHOrO 3f1EMEHTa,
HACTPOUTb €ro NnapameTpbl B NOSBUBLUEMCA anarnore u Haxatb KHonky OK. O6bekT
cneundmkaumm, cogepxalmincsa B 3Tom anemMeHTe, oygeT gobasneH B COOTBETCTBYOLLNN
eMy pasgen cneumdukaumm. Ha akpaHe nosiBuTcA 3anpoc Ha JobaBneHne cneayoLlero
obbekTa.

226



lNpuknadHas 6ubnuomeka KOMIAC

B pasnene lMpo4ue onepayuu nosieunacbk komaHaa CKpbimb ebidesieHHble 06 beKmabl.
lMocne nepBoro BbI30Ba 3TOW KOMaHAbl B TEKyLLEM hparMeHTe unm Buae Yeprexa
CO37aeTcs HOBbIN CITON C 04epeiHbIM HOMEPOM U ¢ umeHeM Ckpbimbie 06bekmbl. Ha aToT
CNON NepeHocATCs BblAeSNeHHble 06BbEKTEI JOKYMEHTA, Nocrne Yero crnown racutcs. MNpu
NMOBTOPHbLIX BblI30Bax KOMaHAbl BblAENEHHbIE OOBEKTLI NEPEHOCATCS HA 3TOT XKE CIOMN.

lMpo4ue npuknadHbie 6ubnuomeku

1.

Hopa6boTtaHa Bubnuomeka mpy6onpoeodHol apmamypbi (ArmTrub.rtw).
- [o6aBneHbl HOBbIE 3IEMEHTbI:

- 3arteop (knanaH) obpaTtHbIN

- KnanaH npegoxpaHuTenbHbIi NPY>XUHHbBIA dhriaHLUEeBbIN.

- TosiBMnacb HoBasi KOMNAKTHAA NHCTPYMEHTanbHasa naHens Tpy6onpoeodHasi
apmamypa. OHa gocTynHa, ecnu 6ubnunoteka TpybonpoeodHass apmamypa
nogkntoyeHa k cucteme KOMIMAC-3D V7. KomnaktHast naHens Tpy6onpogodHasi
apmMamypa BKno4aeT B cebsa cnegyowme naHenu:

- Tpy6onpoeodHas apmamypa - KomaHObI,
- Tpy6onpoeodHas apmamypa - Apmamypa,
- Tpy6onpoeodHass apmamypa - Tpy6hbl.
B Bubnuomeky FTDraw (FTDraw.rtw) no6aeneHbl HOBble (OyHKLNN:

- Inv - iuBontoTa (3HayeHne B pagnaHax)
- Arcinv - ApknHBOMtoTa (3HaYeHne B pagnaHax)
- InvD - iuBontoTa (3HayeHue B rpagycax)
- ArcinvD - ApkuHBOMtoTa (3Ha4YeHue B rpagycax)

B 6nbnunoteke KOMMAC-SPRING (Spring.rtw) nosiBunca Modysnb npoekmupoeaHusi u
pacyema npyxuH kpy4eHusi. OH npegHa3HadeH Ans pacyeTa NpyXuH KpyvyeHus n3
NPOBOSIOKM KPYrNoro ceveHuns. Mo okoH4YaHuM pacyeTa BO3MOXHO aBToOMaTUYeCKOe
co3faHue TpexmepHor Moaenu NpyXuHbl UNn ee Yyeptexa (¢ Boibopom cnocoba
noctpoeHus). Mpn 3TOM MOXHO 3aaaTb TWN 3auena.

MosiBunack HoBas MHCTpPyMeHTanbHas naHenb KpenexHbie uzdenusi. OHa OOCTyMHa,
ecnu k cucteme KOMIMAC-3D V7 nogknioyeHa Bubnuomeka kpenexa (Constr3d.rtw).
Manenb KpenexxHbie uzdenusi COAEPXUT KHOMKN ANA BCTaBKkM OMONMOTEYHbIX MOAENen B
cbopKy, a Takke KHOMKY Bbl30Ba Anarnora KoHurypauum 6mbnmnotekn.

N3meHeHUe KoMmyiekma nnocmaeku

1.

B komnnekT noctaeku BkntoveH KoHeepmop u3z eCAD e KOMITAC-3D Ons ne4yamHbIx
nnam (ecad3dV6.rtw), popMUpyOLLINA TPEXMEPHbIE MOAENN NeYaTHbIX NnaTt ¢
pacnonoXeHHbIMN Ha HUX PaAModrieMeHTaMy Ha OCHOBE AaHHbIX, NOMyYEHHbIX U3 CUCTEM
P-CAD Bepcun 4.5-8.5

NcxoagHbiMn hannamm cnyxat dannel dopmarta PDIF (nonyyeHHble B cucteme P-CAD
Bepcun 4.5-8.5) - *.pdf unn ASCII PCB (nonyyenHble B cucteme P-CAD Bepcun 2000 -
2002 nnn B CATP Protel) - *.pcb. Pesynbtatom paboTbl KOHBEpTOpa sSiBNAETCS hann
KOMIAC-c6opku (*.a3d).

Mocne 3anycka 6GubnuoTekn Nonb3oBaTenb ykasbiBaeT UCXoAHbIM dann *.pdf unu *.pcb, a
Takke UBeT 1 TonwmHy nnatbl. B cucteme KOMIMAC co3gaeTcsa HoBbIv chaiin coopku, B
Hee nobaBnalTCA AeTanu: cama nnarta u pagnoanemMeHTbl. MNpu 3Tom nnaTa co3gaeTcs
KaK YHUKanbHas getarnb, a pagnoanemeHTol 6epyTcs u3 bubnuotekn mogenen ecad3d./3d.
OTa 6MbnmnoTeka BXOAUT B KOMIMJIEKT NOCTaBKN KOHBEpPTOpA. [onb3oBaTtesnb MoXeT
peaakTMpoBaTh MMEKLLMECS B HEW Mogenn 1 obaenaTe HoBble. HykHyo 6ubnunoteky, a
Takke COOTBETCTBME MeXAY deMeHTaMu, COAepXXallumMmnca B UICXogHoM dparine, u
OMBIMOTEYHBIMN MOLENAMM MOXHO 3a4aThb NPU HACTPONKE KOHBEPTUPOBAHUS.
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Ecnn B 6ubnuoteke HeT HeobxoaMMbIX MOAENeNn, To pe3ynbTaToM paboTbl KOHBEPTOPA
OyneTt TpexmepHas Moaesnb NevYaTtHon nNnaTthbl C YNPOLEHHbIM NpeacTaBneHnem
pagMoaeMEHTOB.

Onsa paboTbl c 6UGNMOTEKON TPebyeTcs OTAENbHO ONslayYMBaemMas IMLEH3UA.
3 komnnekTa NnocTaBKmM UCKOYEHbI:

Bu6nuomeka noddepxxku gpopmama model (CATIA) (CATIAread.rtw),

CATIP ¢ppe3 (Sapr_fr.rtw).

Bubnunoteka KOMIAC-o6ekm (KObject.rtw) pacnpocTtpaHsieTcs ceobogHo. [Ins ee
ncnonb3oBaHMA Gonblue He TpebyeTcs onnavyeHHasa NUUEH3ns.

Omnuyus eepcuu 6 Plus om sepcuu 6

O6uwue ycoeepuieHcmeoeaHusi

1.

MosiBunuch cneayoLime BO3MOXHOCTI NPY NPOCMOTPE COaepXXMMOro nanok B MpoBogHuke

Windows 2000/XP:

- nokas MYHMaTIOPHbIX n3obpaxeHu cogepxmmoro dannos KOMIMNAC-aokymeHToB B
pexume "OCKn3bl CTpaHuy",

- oTtobpaxeHue ceegeHmit o KOMIMAC-gokymeHTax B ctonbuax Aemop,
Kommernmaputi, O6o3HavyeHue, HaumeHogaHue B pexvmve "Tabnuua",

- BbIBOA, paclumpeHHon nHgopmauum o anne KOMIMAC-gokymeHTa B nogckaske,
noABNALLENCA NpN HaBedeHUN Ha darn Kypcopa MbiLlu.

MosiBMNacb BO3MOXHOCTL UCMNONb3oBaHUA 3D-maHunynaropa.

HopabotaH mexaHnam nepexoaa cuctembl KOMIMAC-3D V6 Plus B 4eMOHCTpaLNOHHbIN
pexum. Tenepb, Korga cucrema obHapyxmBaeT HeOOXOAMMOCTb Takoro nepexoaa, Ha
9KpaHe nosiBnseTca npegynpexaeHve. lNocne aToro cuctema B TedeHne 5 MUHYT
paboTaeT B OObIYHOM peXMMe, YTO NO3BOSIAET COXPAHUTL TEKYLLME LOKYMEHTbI, a 3aTeM
NepexoauT B 4EMOPEXUM.

B onanore HacTponku ynpasneHus AOKyMeHTamu nosisunacb onuus lpueodums umeHa
dokymenmoe k UNC, ynpasnstoLias cnocobom 3anmcu bannos, pacnonoXeHHbIX Ha
ceTeBblX ANCKax.

lNonb3oeamenbckul uHmepgelc

1.

MosiBunacbk BO3MOXHOCTb COXpaHeHUs MHOPMaLMn O TEKYLLIEN HAaCTPONKE OKHa CUCTEMBI
B (parinax npocunen. CoxpaHeHne n cmeHa npodung NponssoamMTCcA B Ananore,
Bbl3biBAEMOM koMaHgon Cepeuc - lpocghunu....

MosiBunack Bo3amMoxHoCTb fobasneHnst B meHto Cepsuc cuctemsl KOMIMAC-3D V6 Plus
KOMaHp, 4N4 Bbi30Ba yTUINMT. OTa HAcTpoKrKka NPON3BOANTCS Ha BKNagke Ymunumabli
ananora HacTpoKrku nHTepdenca.

MosiBunacbk BO3MOXHOCTb BbiOOpa CTUNSA 0TOBpaXKeHUs afieMeHTOB OKHa CUCTEMbI B
cheumanbHOM auanore, Bbi3biBaeMoM koMaHaon Cepeuc - Bud npusoxeHus.... [pn
nepBOM 3arycke CUCTEMbI 3TOT AMArnor NosBsSeTCA Ha 3KpaHe aBTOMAaTUYECKMN.

KHonka Co3damb peann3oBaHa B BMUAE pa3BopadvnBaroLLeroca CrnmMcka TmnoB AOKYMEHTOB.

N3meHuncs nopagok paboTsl ¢ KOMMAAKTHbIMU NnaHensamMu. Tenepb, YTOObI BKOYUTD
WHCTPYMEHTaNbHYIO NaHeslb B COCTaB KOMMNAaKTHOM (CUCTEMHOM UMW NOMNb30BaTENbCKON),
Heobxoanmo nepemMellatb 3Ty MHCTPYMEHTanNbHYI0 NaHenb, YAEPXXMBas HaXaTon KrasuLly
<Alt>. Korga BoO Bpems HanoXeHus naHenemn pagomMm ¢ Kypcopom nosiBUTCA 3Hak "+",
cneayeT OTNYCTUTb KHOMKY MbIWK 1 knaeuwy <Alt>. Nepemeliaemasn naHens byaet
BKIMOYEHA B COCTaB KOMMaKTHOWN.
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TpexmepHoe modenuposaHue

1.

2.

MosBnnucb kKomMaHabl, NO3BONSAOLWME CO34aBaTb NOBEPXHOCTU YETbIpEX TUMOB:
BblaBlinBaHNA, BpalweHnA, no ce4eHndam, KuHemMmaTnu4eckas.

MosiBnunnch KomaHabl Y@anumsb epaHu, No3BONsOLWaa yaanatb rpaHy Ten u
noBepxHocTen, u Cwueka nosepxHocmedll, NO3BONAIOLWAS 00bEOUHATD rPaHMu.

MosiBunack KomMaHaa YcsioeHoe uzobpaxkeHue pe3b6bi, NO3BONAOLWLAA CO30aBaTh
n3obpakeHns pe3bObl B TPEXMEPHbIX MOAENSX. N3obpaxeHuns pe3bbbl, cO30aHHbIE B
mMogensax, MoryT ObiTb NepeaAaHbl B acCoumaTmMBHbIE BUAbI, COAEpXXalume 3T MoLEenMu.

Mpwn paboTte ¢ TpexMepHbIMU MOAENAMM NOSIBAIIACh BO3MOXHOCTL BBOAA BbIPAXXEHWMN,

CBA3bIBAIOLLINX:

— MepeMeHHble, MpMHaaneXxalne pasnmyHbiM 3CKnsam, Mexagy cobon,

- napameTpbl onepaunn mexay cobom 1 ¢ nepemMeHHbIMU, NPUHagneXxallumMm acknsam,

— BHELUHWE NepeMeHHble BCTaBMNEHHbIX B COOPKY AeTtanen mexgy cobon n c
napameTpamMmn cOopku.

HopaboTaHa komaHga ckpyrneHus pebep getanu: nosiBunacb BO3MOXHOCTb 3a4aHus

NepeMeHHOro paauyca CKpyrieHus.

MosiBMNCA HOBbLIVM TUMN OpUeHTauun moaenu - Jumempusi.

KHonka OpueHmauyus peanv3oBaHa B Bue pa3BopayMBatoLLErocs CrnmMcka TMNnos

OpUEHTaLMIA MOAENN.

MosiBunack koMaHaa Bbicmpoe omo6paxkeHue UHUL, NO3BONSOLLANA YNPaBnsaTh
PEXNMOM BbICTPOro oTobpaxeHus. MNpu BKIIOYEHHOM PEXMME YCKOPSIETCA OTPUCOBKA
NHUIA, n3obpaxaroLwmnx Moaensb.

Fpaghuyeckue OoKymMeHmMbI

1.

MosBunnack komaHaa Aemopa3mep, npegHasHavYeHHaa gnsa 6bICTpOFO co3gaHunA
pa3mepoB pa3nnyHbIX TUMNOB. I'IpM 3TOM TN pa3mMepa ornpegendetcsa cucTemomn
aBTOMaTMYECKN B 3aBUCUMOCTU OT TOrO, Kakme o0 bHEKTbI YKa3aHbl.

MosiBnnack komaHaoa MecmHbil pa3pe3s, no3sosidrllad co3gaBaTtb MECTHbIE pa3pe3bl Ha
accounaTmBHbIX BUOAX.

MosiBunack komaHaa Bud ¢ pa3pbieoM, NO3BONAKOLAA yCNOBHO yaanATb YKa3aHHYO
4acTb (qacm) V|306pa>i<eva B BuAe, a oCtaBLllneCd 4actu npuaBuraTtb Apyr K Apyry Ha
3adaHHOe pacCToAHNE.

Mpy peaakTMpoBaHUM accouMaTMBHbIX BUAOB Ha MNaHenu CBOMCTB NnosiBunach BKNaaka
O61LekmbI, NO3BONSAOLLAA HACTPOUTL OTOGPaxeHe 06 BLEKTOB MOAENN B aCCOLMaTUBHOM
BUOE.

YepTexy, cogepallemy accoumaTuBHble BUAbI TPEXMEPHON MOAENN, aBTOMAaTUYECKM
npuceamBatoTcs aTpubyThl, B KOTOPbIX COAEpXKaTCsi CBEAEHUS 0 Macce moaenu. Ecnv npu
co3gaHun mogenu ee matepuan 6bin BeldbpaH 13 cnpasoyHuka JIOUMAH: Mamepuansbi u
copmameHmsbl, TO B YepTexe hopmMumpyeTcsa Takke aTpubyT, cogepKallmii cBeaeHns o
maTepuane.

MosiBunachk BO3MOXHOCTb aBTOMAaTUYECKOro NpepbiBaHUs LUTPUXOBOK N NIMHUA,
nepekpbiBaeMbIX pa3aMepHbIMU CTPeNKaMn, pasMepHbIMU HAAMUCSAMU U 0B03HAYEHNSIMU -
O4YUCTKM hOHa Nog 3TMMKN OObEKTaMK. YMonyaTenbHas HacTponKa o4McTkM ooHa ang
TEKYLL,Ero 1 HOBbIX rpadnyecKnX JOKYMEHTOB NPOM3BOAMTCA B Ananore HacTPOWKK
oTobpaxeHus nepekpbiBaloLLmMxcs 06bekToB. [Mpyn HEOBXOAMMOCTM OUNCTKY MOXKHO
BKITHOUUTb UNN BbIKNIOYNTD ANS KAK40ro pasMmepa unm o6o3HayveHnsi B OTAENbHOCTH.

MosiBunacek komaHaa Oceeast IUHUSI MO O8YM MOYKaM, NO3BONSAOLWAA NOCTPOUTL
OCEBYH0 JIMHUIO, YKa3aB TOYKM ee nepeceyeHns ¢ KOHTypom getanu. lNMocne aToro
aBTOMaTMYECKN CTPOUTCH OTPE30K OCEBOW MMHUU, BbICTYNAIOLWMIA 32 YKa3aHHbIE TOYKM.
3apaHue ymon4yartenbHbIX NapamMeTpoB OCEBOW NUHUKU NPOU3BOANTCS B Auarnore
HaCTPOWMKN OCEBOWN NIMHUN.
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10.

11.

12.

13.

14.

15.
16.

Mpw co3gaHn 0603HaYEeHUs LieHTpa C NOMOLLbI OJHOUMEHHOW KOMaHdbl NosABMUMAach
BO3MOXXHOCTb HACTPOVKM NapaMeTpoB 0603HaYeHNs.

MosiBMNack BO3MOXHOCTb OTOBpaXKeHUs PSAOM C KYPCOPOM reOMEeTpPUYECcKMX NapamMeTpoB
06BEKTOB NpY UX CO3AaHMKN U peaakTMpoBaHun. Onuus, ynpaensaioLias oTobpaxeHnem
napaMeTpoB, pacrnosioXXeHa B Auarnore HacTpokM Kypcopa.

MosiBUNack BO3MOXHOCTb OKPYIMEHUS NIMHENHbIX BENUYMH 4O 3HAYEHWUI, KpaTHbIX
TekyLlemy Lary Kkypcopa. [Insi BKNOYeHUs1 U OTKIIOYEHNST pexXMMa OKPYrNEeHNUst CRy>XUT
KHornka OkpyasieHue Ha naHenn Tekywee cocmosiHue.

B ananore HacTpoyikn napaMeTpoB TEKCTA TEXHUYECKNX TpeboBaHWiA 4N HOBbLIX U
TEKyLLLero YyepTexa nosiBunach onuus YecmaHaenueams HyMepauyuro npu co3faHuu.
BkntoyeHne ee o3HavaeT, YTo Npu BBOAE NMYHKTOB TEXHWUYECKMX TpebGoBaHMN OHN ByayT
aBTOMaTUYEeCKN HYMepoBaTbCS.

Bo Bcex ananorax, cogepxalux Crmnckn ctunen (NMMHUA, LUTPUXOBOK, TEKCTOB), a Takke
CNNCKM OCOOPMIIEHUI U CTUNEN crieundukalmin, nepedHn cTtunen n opopmMmneHnin
3ameHeHbl Tabnuuamu u3 aByx ctonbuos: Umst cmunss n Homep. Ctunu (odpopmneHns) B
Tabnuuax mMoryT 6bITb OTCOPTUPOBAHbLI MO UMEHAM UMK NO HOMEPaM.

B amanorax pa6otbl ¢ 6ubnmotekamu ctunein, oopmMneHnii n aTpubyToB HaaNMCK Ha
KHOMKax 3aMeHeHbI NMMKTOrpaMmmamu.

Bo Bcex ananorax, rae nponssoguTcsa BblGop ohopMneHms JOKyMeHTa Unm CTuns
cneundumkauumn ns 6ubnunotekn *lyt, pasBopadmBaloLLNACA CIMCOK OPOPMIEHNI (CTUNEN)
3aMeHeH KHOMKOW C MHOTOTOYNEM.

MosaBunuce oBe HoBble NoKanbHble NpuBA3kn: KacaHue n Hopmarnes.

HopaboTaH npouecc NpocMOTpa CBA3EN U OrPaHNYEHN NapaMeTpn3oBaHHbIX
rpaduyeckmx o6bekToB. Tenepb, YTOObI NPOCMOTPETL OrpaHUYEeHUs cneayLero
006BbeKTa, He HYXXHO BbI3blBaTb KOMaHay Ykazamb 3aHoeo. Tpebyembll 06bLEKT cneayeT
MPOCTO yKa3aTb MbILLILIO B OKHE JOKYMEHTa.

lMpedeapumenbHbIl NpocmMomp nepeod nevyamsio

1.

2.

MosiBunack BO3MOXHOCTb OHOBPEMEHHOIO BblAENEHMS HECKOMNBbKMUX JOKYMEHTOB M
NMPUMEHEHUSI K HUM KOMaH NepeMeLLeHnsl, NOBOpOoTa, MaclLTabupoBaHns, yaaneHus.
MosiBunack BO3MOXHOCTb M3MEHEHMS MacluTaba oToOpaxeHUs LJOKYMEHTOB B OKHe
npeaBapuUTENbHOro NPOCMOoTPA.

MosiBUnack BO3MOXHOCTb NeyaTh YacTu JOKYMEHTa, OrpaHUYeHHON NPsiIMOYrofIbHUKOM
MPOM3BOSIbHLIX Pa3MepOB.

MosiBUnack BO3MOXHOCTb yaarneHus U3 NpeaBapuUTenbHOro NpocMoTpa OTAENbHbIX NMUCTOB
TEKCTOBbIX JJOKYMEHTOB 1 crieundukaumii ¢ MOMOLLbI0 KoMaHabl Y0anumb AoKkymeHm u3
npocmompa.

Umnopm u akcnopm

1.

2.

MosiBunack BO3MOXHOCTb YTeHUs PROXY-001ekToB, cogepxalmxcs B hannax doopmara
DXF(DWG).

B omanore HacTpownku napameTpoB nmnopTa ¢arnos opmata DXF(DWG) nosisunacbh
Bknagka lMonunurus, no3Bonsaowasl HactpamBaTb YTeHMe oobekToB Tna "MonunuHng".

MosiBunacbk BO3MOXHOCTb YTeHUA dhannos popmata SAT, 3anncaHHbIX B 7 U 8 Bepcusax
aToro dopmara.

Cﬂp&BO‘-IHUK Mamepuasios

B rpynny Jleums! u nneHku nunkue nobasneHo 18 mapok maTtepuaros.
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N3MeHeHuUe KoMrisieKkma nocmaeku

1.

M3 komnnekTa noctaBku naketa 6ubnmotek CeapHble webl NckniodeHa bubnuomeka
KOHCMpPYKmMueHbIX 35ieMeHmoe ceapHbix weos (Welding.rtw). Bmecto Hee
noctaBsnsetcs MeHedxep wabsoHoe (NoapobHee CM. HUXeE).

B komnnekT noctaBku BkntoveHa 6ubnuoteka KOMIMAC-o6ekm (KObject.rtw),
NO3BONAOLLAA BCTABNATb B OKYMEHTbI 00BbEKTbI - (oparMeHThbl U3 crneynanbHbiM 06pasom
noarotoBneHHbix KOMIMAC-61bnmoTek 1 cosgaBaTb Ha OCHOBE NONYyYEHHbIX JOKYMEHTOB
CcTpouTenbHbIE CMEThI U crneumdukaummn (nogpobHee cM. HUXe). B kKoMnnekT nocTaBku
BXOOAT HECKOJSIbKO rOTOBbLIX OMONMOTEK OOBEKTOB, B TOM Yucre bubnnoTteku, Bxoaswme B
cocTtaB naketa CmpoumernbHble koHcmpykyuu. lMpogunu.

Onsa pa6oTtbl ¢ 6ubnuorekon KOMIAC-06beKT TpebyeTcsa Hanuune NULUEH3Mu Ha
paboTy c nakeTom 6ubnmMotek CmpoumenbHbie KOHcmpykyuu. lpogunu (cM. HUXxe).
B KOMNneKT NOCTaBKM BKITHOYEH NakeT 6nbnuotek CmpoumersibHbie KOHCMPYKUUU.
lMpoghunu (nogpobHee CM. HUXxe).

[na paboTbl ¢ nakeTomM 6MGNMoTeK TpebyeTcA oTAENbLHO onflaymBaemMas JIMLeH3UA.
B komnnekT noctaeku BknoyeH Opz2aHu3amop npoekma - CEpBUCHOE paclunupeHune
KOMIIAC-3D V6 Plus, cdyHKUMOHMpPYOLLIEE B ero NporpaMmHon cpege. Ope2aHu3amop
npoekma opueHTMPOBaH Ha COBMECTHYIO paboTy ¢ bubnmoTekamu, npegHa3Ha4YeHHbIMM
ANSA NPOEKTMPOBaHUA C UCNONb30BaAHMEM CTPYKTYpPbl 30aHNSA. BO3MOXHO Takke
He3aBMCUMMOE ncnonb3oBaHne OpeaaHu3amopa npoekma (nogpobHee CM. HUXe).

Onsa paboTtbl ¢ Op2aHU3amopomM rnpoexkma nUUeH3nsa He TpebyeTcs.

Bubnunoteka KOMIAC-SHAFT 3D (Shaft3d.rtw) nepemmeHoBaHa B KOMITAC-SHAFT 3D
V6.

B komnnekT noctaBku BkntoveHa 6ubnunoteka KOMIMAC-SHAFT 2D V6 (Shaft.rtw).
MoapobHee - cMm. HUXe.

Ansa paboTbl c 6UGNMOTEKON TPebyeTcA OTAENbHO ONlaYMBaemMas NIMLEH3UA.

B koMnnekT noctaBku BKNtoYeH nakeT bubnuotek dsemeHmsi cocydoe u annapamos. B
nakeT BOLUNN:

- bBu6bnuomeka anemeHmoe cocydoe u annapamos (Tank.rtw), paHee
nocTaBNsABLIAACSA OTAENbHO,

- HoBas 6ubnuoteka Jlroku cocydoe u xumudeckux annapamos (LidsOst.rtw),

- HoBasi bubnuoTeka M3denus KpenexHbie Oisi ghriaHyeebix coeOUHeHUll
(constrOst.rtw).

na paboTbl ¢ nakeToM 6MGNMoTek TpebyeTcA OTAENLHO ONnflaYMBaeMas NULEH3UA.

lNMpuknadHbie 6ubnuomeku

1.

CyuwiecTtBeHHO gopaboTtaHa Bubnuomeka ompucoeku nnaHoe 30aHull U COOpyXeHuU

(Arch.rtw).

- [lpw BbINOMHEHUN KOMaHAblI As1eMeHm o2paxk0arouwux KOHCMPYKUUl nosiBunacb
BO3MOXHOCTb NpeaonpeaeneHnst BeNn4MHbl cMeLLeHnsi 6a3oBom NIMHUN.

- Tpw BbINONHEHUN KoMaHa Cemka NpsiMbIX KOOPOUHaUUOHHbIX ocell, Cemka
KOHUeHmpu4eckux/paduanbHbIX KOOPOUHaYUOHHbIX ocell NOsIBUNach
BO3MOXXHOCTb OnpeaenaTh HadanbHy Mapky A8 nocnegoBaTenibHOCTU
KOOpPAMHAUMNOHHBLIX OCEN M 3afaBaTb HanpaBneHme MapkMpoBKU OCEWN.

- [lpw BbiNnONHEHUN KoMaHabl Cemka nNpsiMbix KOOPOUHaUUOHHbIX ocell NosiBunach
BO3MOXHOCTb OTOOpaXXeHUSA TONbKO BEPTUKASbHbBIX UMW TOSNbKO rOPU30OHTaNbHbIX OCel
CETKMN N YCTAHOBKN UX AJINHbBI. OTO NO3BOMSIET NPUMEHSITb MHCTPYMEHT CETOK Npu
OTPUCOBKE OCeW Ha pa3pesax 1 pacagax.

- [lpwu BbiNonHeHMn komaHa Cemka nNpsiMbIX KOOPOUHaUYUOHHbLIX ocell, Cemka
KOHUeHmpu4eckux/paduasbHbIX KOOPOUHaYUOHHbIX ocell NosBUNach
BO3MOXXHOCTb aBTOMaTMYECKOro "passefeHna” 3aKOHLOBOK OCEN C Mapkamu B cnyyae
pPacnonoXeHns CMEXHbIX OCEN C HaNOXXeHNEM 3aKOHLIOBOK.
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— W3meHeH yron oTkpbiBaHWS ABEPU Ha NraHe: yCTaHoBNeHo 3HadveHune yrna 30
rpagycos.

- B cnucke npeaBaputenbHON YCTaHOBKU Crost pa3MmeLleHns obbekta 6mbnmoTteku
MOXeT OTOOpaXKaTbCs Kak NOSHbI HAbOop CroeB TeKyLLero AOKYMeHTa, Tak 1 Bblbopka
Cnoes, OTHOCALWMXCS K Tekywen pyrne (3maxy). YcTaHoBKa TekyLwien [pynbi
npoussoantca B OpeaHuzamope npoekma (cM. pasgen bubnuomeku). PyHKUMS
OOCTyMHa Npu geakTtvBaumm nepekntoyatens lMokasbieamb HeeuduMble C/IOU B
ananore Hacmpoltika Op2aHu3zamopa npoekma. [1py 3TOM TekyLlee COCTOSAHME Cros
(CKpbIT/320N0OKMPOBaH) B CNNCKE MOKa3aHO NMUKTOrPaMMON.

- PeanusoBaHa nHTerpauusi ¢ bubnuotekonn KOMIMAC-O6bekm (cm. pa3gen
Bu6nuomeku). Ee komanapbl npu pabote ¢ Bubnnuomekoli ompucoeku niaHoe
30aHull u coopy>XeHuUl MOXHO BbI3BaTb U3 rpynnel O6bekm.

- bubnuoTeka dparmeHToB Bubsiuomeka munoebix y3/108 cmpoumesnbHbIX
KOHCmMpykKuyuu voguduumpoBaHa anst obecneveHnsi ee Mcnonb3oBaHus npu paboTe ¢
onbnunotekon KOMIMAC-0O6Bexkm. Hoeoe nmsi channa oubnuotekn - 01 YmennerHue
KoHcmpykuyuu.lfr.

- CnpaBo4Has cuctema koHBepTupoaHa B doopmat WinHelp 2000.

B Bubnuomeke pedykmopoe (reductor.rtw) B pasaen Pedykmopb! yunuHopu4yeckue

AobaBneHbl peaykTopbl 3ybuaTble LMnuHapuyeckue aByxcryneHyaTble Tuna 2L2-100H,

2112-125H, 2L12-160H HaBecHoro (HB) u HacagHoro (HC) ncnonHeHun nponssoacTea
Mawkonckoro 3aBoga "S8APEM" (noctasLymk - HIML, "MpuBogHasa TexHuka").

HopaboTaHa 6ubnmnoteka KOMITAC-Spring: dyHKLMOHaN BBOAA MaTepuana npyxuHbl
BblAeneH B OTAeNbHbIM Mogynb. C ero NOMOoLb0 MOXXHO Kak BBOAUTbL Matepuarnbl
BPYYHYHO, TaK 1 BblbMpaTb Mx U3 cnpaBoyHuka JIOLUMAH: Mamepuanbi u copmaMeHmail.
Hopa6boTtaHa Bubnuomeka mpy6onpogodHolu apmamypbi (ArmTrub.rtw).
- B cBa3u c uameHennem FOCT nobaBneHbl HOBbIE 3MEMEHTbI:
OTtBog kpyTousorHytein FOCT 17375-2001,

- 3arnywka annuntmnyeckan FOCT 17379-2001,

- TpownHuk paBHonpoxoaHbin/nepexoaHeii FOCT 17376-2001,

- lNepexop koHueHTpudeckun MOCT 17378-2001,

- Nepexon akcueHTpuyeckmn FOCT 17378-2001.

— OHun 3ameHnnun anemeHThbl, cooTBeTcTBytowmMe ctapbiM FTOCT (ot 1983 roga).
- T[losBuncs HoBbIn anemeHT OTBoA KpyTOM3orHyTeii FTOCT 30753-2001.
MosiBMNack BO3MOXHOCTb pa3melleHns komaHa bubnuomeku kaHaeok onsi KOMITAC-
3D (Ditch3D.rtw) B BMAE KHOMOK HA MHCTPYMEHTasbHbIX NaHensx.
ﬂopa60TaHa onbnnoteka KOMITAC-SHAFT 3D V6 (Shaft3d.rtw):

dyHKUMOHaN BBOAA MaTepuana Moaenu 1 aNeMeHTOB BblAeneH B OTAENbHbI MOAYIb.
C ero NoOMoLLbIO MOXHO Kak BBOOUTb MaTepuarbl BPYYHYH, Tak U BbIonpaTtb UX U3
cnpasoyHuka JIOLUMAH: Mamepuanbl u copmameHmsl. ViveeTcs Takxke
CTaHOapTHbIM Habop maTepumanos.

— PeanusoBaHa BO3MOXHOCTb NPUBA3KN CUIT U MOMEHTOB K MOAeNnn Bana.

— T[losiBUnacb BO3MOXHOCTb pa3meleHna KomaHg ombnunoTtekn B Bunae KHOMOK Ha
MHCTPYMEHTalbHbIX NaHendax.

HopaboTtaHa Bubnuomeka npoekmupoegaHusi cucmem eeHmunsayuu (Ventilation.rtw):

- [o6GaeneH HoBbIV aneMeHT KnanaH oeHe3adepXkusarowiull, yCTaHaBIMBAEMbIN Ha
BO34yXOBOAbl NPSMOYrOfIbHOMO N KPYIforo cevyeHust.

- WameHeH nHtepderic nogdbopa Bosgyxopacnpegenutenen (nnacgpoHoB).

- YcoBepleHcTBOBaH Pedakmop 6a3bl OaHHbIX.

- VicnpaBneHbl He4OCTaTKW, 3aMeYeHHbIe B NpeablayLLen Bepcun.

— [JopaboTaH nHTepdenc ombnuotekn.

- BbinonHeHa koHBepTauus CnpaBoyHon cuctembl B doopmat WinHelp 2000.
Hopa6boTtaHa Bubnuomeka Cl1[JC-o603Ha4YyeHuli (spds.rtw):
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10.

11.

- [losBMNMCb HOBblE KOMaHAbI:

- JluHusi-ebIHOCKa 2pebeHYamasi,
- JluHuUs1-ebIHOCKa UerHasi,

- Mapkep ykrioHa,

- Mapkep yHueepcasnbHbI.

- B cnucke npegBaputensHom yCTaHOBKKU Crosi pasMeLLeHnst o6bekTa GubnmoTeku
MOXeT OToOpaXKaTbCs Kak NOSHbI HAbop CrNoeB TEeKyLLEero AOKYMeHTa, Tak 1 Bblbopka
Crnoes, OTHOCALWMXCS K Tekywen [pyrne (3maxy). YcTaHoBKa TekyLwien [pynbi
npoussoantcst B OpeaHuszamope npoekma (cM. pasgen bubnuomeku). PyHkums
OOCTyrMHa Npu geaktueauum nepeknoyatens lNMokasbieamb HegauduMbie C/IOU B
ananore Hacmpotlka Op2aHuzamopa npoekma. [py 3TOM TekyLlee COCTOAHME Cros
(CKpbIT/326N0OKMPOBaAH) B CNUCKE NOKa3aHO NMUKTOrPamMMOn.

- [losBunacb BO3MOXHOCTb MPOCTAHOBKN pa3MepHOM Lienn napannenbHo
KOHCTPYKTUBHOMY 3fIEMEHTY.

- WcnpaBneHbl HeaoCTaTku, 3aMeyveHHble B NpeablayLen Bepcun.

- [opaboTaH nHTepdenc bubnmorteku.

- BbinonHeHa koHBepTaums Cnpaso4vHon cuctembl B popmaT WinHelp 2000.

Hopa6botaHa KoHcmpykmopckasi 6ubnuomeka (constr.rtw):

- B cBsasu c nsmerHernmnem NOCT anemeHT LWeennepbl FTOCT 8240-89 3ameHeH
anemeHToMm Leennepbi FTOCT 8240-97.

MeHedxep wabsoHoe NpefHa3Ha4YeH Ans co3gaHns U BeaeHns 6ubnmoTek wabnoHoB
aetanen u oparMeHTOB U UCMONb30BaHNA 3TUX Gnbnuotek npm pabote B cpege KOMIAC-
3D V6 Plus.
Mpwn BcTaBke wabnoHa B akTnBHbIN KOMITAC-0OoKyMEHT nonb3oBaTeslb MOXET
npucBamBaTb NEpeMeHHbIM WabnoHa 3HavyeHnsa n3 ganna MS Excel, cBa3aHHOro ¢ aTum
wabnoHoM. [Nonb3oBaTenb MOXET CaMOCTOATENBHO KOMMMEKTOBaTbL GubnunoTexy,
cospfaBasi AeTanuv unu parmMmeHTbl, Tabnuubl NapameTpoB U yCTaHaBNMBas CBSA3M MEXAY
Humun. OgHomy danny MS Excel moxeT BbITb MOCTaBNEHO B COOTBETCTBUE HECKOIBKO
dannos getanen unu parmMeHToB U3 GUbNMoTeK LWabIOHOB.
B komnnekt MeHedxepa wabsioHO8 BKIOYEHbI ABe OMONMOTEKN LabnoHOB:
- Ceapka, cogepallas abnoHbl, co3gaHHble B cOoTBETCTBUM cO cneaytowmnmmn FOCT:

- [OCT 5264-80,

- FOCT 14771-76,

- FOCT 8713-79,

- [OCT 11533-75,

- FOCT 11534-75,

- [OCT 16037-80,

- FOCT 23518-79,

- [OCT 14806-80.
- Demo, cogepxaliasn obyvarowme matepumanbl, KOTOpble MOryT 6biTb NONE3HbI ANg

co34aHunda Nonb3oBaTenbCkux 6ubnuoTek WabnoHoB..
Onsa pabotbl MeHedxepa wabnoHoe HeobxoaMMo, YTOObl Ha KOMMbloTepe Obina
ycTaHoBneHa nporpamma MS Excel 97 unu MS Excel 2000.
Bubnunoteka KOMIAC-0O61ekm no3BonsieT 00beanHATb pasHOPOAHY nHdopmauunio 06
ob6bekTax: n3obpaxeHue (pacTpoBoe, xpaHsiLieecs B dpanne *jpg, n BEKTOPHOE -
NPOEKUMOHHbIE U yNpoLleHHble BUabl, XpaHswmecs B KOMIMAC-dparmeHTax,
obbeanHeHHbIX B 6nbnunotekun), cumonbHoe o6o3HadveHune ("o6o3HauveHue no FTOCT") n
onucaHne (xpaHsweecs B channe *.pdf Adobe Acrobat). Kpome Toro, o6bekTy MOXHO
COMOCTaBUTb NPOM3BOSbHbIV Habop aTpnbyToB, COAEPKALLMX Pa3NNYHbIE XapaKTEPUCTUKN
aToro obwbekTa.
O6o3HayeHne n aTpubyTbl 00BEKTA, @ TAKKe CCbINKM Ha ero N3006pakeHust 1 onucaHue
XpaHATCS B ynpasnsoLwem danne aTpubyToB, MMEIOLLIEM paclunpenune edb.
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12.

13.

14.

15.

OpeaHu3amop npoekma peluaeT criefyolme sagadn:

— [lpegocTtaBneHne eanHOro NoMb30BaTENLCKOro MHTEpdenca Anga co3ganus, yaaneHus
1 onpegeneHnsa napaMeTpoB BUOOB M Cnoes, obpasytowwmx npoctpaHcTeo KOMIMAC-
yepTexa.

- [lpegcTtaBneHne CrnoeB Kaxaoro Buaa yeptexa B Buae ABYXYPOBHEBOW CTPYKTYpbI:
rpynn v nogrpynn. Kaxaas rpynna unv nogrpynna - 3To codeTaHue onpeaeneHHbIX
nonb3oBaTesieM COCTOSIHUI CrnoeB (BUANMbIA/CKPbITbINA, (DOHOBbLIM/aKkTUBHbIN). Bbibnpas
TY WK MHYIO rpynny (MOArpynny), Nonb3oBaTenlb MOXET ObICTPO N3MEHSTb COCTOSIHMSA
Crnoes TeKyLlero B1aa 1, criegoBaTenbHO, M3MeHATb Habop 06BHEKTOB,
OTOOpaxarLLMXCcsl Ha 3KpaHe.

3ameuaHue. Vicnono3osaHve Opa2aHu3lamopa rnpoeKkma B CTPOUTENbHOM
NPOEKTMPOBAHUKN NogpasymMeBaeT ypaBHUBaHWE NOHATUI [pyrnna crnoee n Yacme 30aHus,
COOpyXXeHusi (3Tax, OTMETKa, YaCTb KOHCTPYKTMBA), a Takke [1odepyrnna croes n Yacmsb
epachuyeckol UHopmayuu, oTpaxaroLwen apxXUTEKTYPHbIE U MHXEHEPHbIE PELLEHNS B
pamMKax YacTu KOHCTPYKTMBA M OTHOCSLLAsACS K OQHOMY pa3fgeny npoeKkTMpoBaHUA
(apXuTEKTYpHbIE peLLeHmnsl, aNeKTpoCcHabXXeHWe 1 T.N. B Npeaenax, Hanpumep, ataxa mnm
OTMETKM).

OpzaHu3amop npoekma obecne4ynBaer:

- B03MOXHOCTb HasHa4eHus aTpmbyToB rpynne cnoes. Mpu 3aToM, ncxonsa n3 paBeHCcTBa
noHaTUn [pynna crnoee n 3max, rpynne MOXHO Ha3Ha4YUTb ABa aTpubyta: Ommemka
ypoeHs u Bbicoma amaxa.

— bBbicTpbI Nepexog oT ogHoM rpynnbl (MOArpynnbl) CNOEB K Apyron ¢ noMmowbio [Jepeea
npoekma, otTobpaxatoLieroca B cneyunanbHomM okHe. [pu nepexoage ot 0gHOro
yepTexa Kk gpyromy B [lepeee npoekma otobpaxaeTcsa CTPYKTypa NpoekTa,
COOTBETCTBYIOLLAA aKTUBHOMY YepTexy.

- Bo3moXxHOCTb coxpaHeHust NpoekTa B dpanne *.xml. 3TOT NPOEKT BNOCNeACTBUN MOXHO
CKOMMpoBaTb B APYron YepTex Ans ObICTporo nepeonpeneneHnsi ero CTpykTypsbl.

B coctaB naketa CmpoumernbHbie KoHCmMpykyuu. lMpogunu BxogaT criegyowmne
6ubnmnoTtekn oparMeHTOB:

- TMonHbit kamanoz npocgpuneli FOCT (01 lNonHbIU kamasioe npogusiel FOCT.Ifr)
- CTO ACYM 20-93 (02 CTO ACYM 20-93.Ifr)

- CokpauweHHbIlU copmameHm (03 CokpauwjeHHbIU copmameHm.Ifr)

- Cmapbie copmameHmsi (04 Cmapsbie copmameHmel.Ifr)

BubnunoTtekn cneumaneHbiM 06pa3oM HaCTPOEHbI U CTPYKTYpUpOBaHbl. bnarogaps atomy
BCTaBKa hparMeHTOB M3 HUX BO3MOXHa C noMoLbio 6udbnnotekn KOMIMAC-O6bexkm,
paboTa C KOTOPOW CTaHOBUTCS AOCTYMHA NP NOKYMNKe NULEH3Nn Ha paboTy ¢ NakeTomM
CmpoumenbHble koHcmpykyuu. lpodghunu.

Bo3moxHa Takke BcTaBka oparMeHTOB 06bl4HBbIM 06pa3oM - HeENOCpPeaCTBEHHO M3
BMbnmoTex.

Bubnunoteka KOMIAC-SHAFT 2D V6 BkntoyaeT B cebsi Bce BO3MOXHOCTM BMBNMoTEKM
KOMITAC-SHAFT Plus (ShaftPlus.rtw), a Takke mogyns KOMIMAC-ShaftCalc. OH
npeaHasHayeH ans pacyeTa BanioB U NOALLMMHUKOB, CMOLENMPOBaHHbIX B OMbnnoTteke
KOMITAC-SHAFT 2D V6. Kpome Toro, 6ubnuoteka KOMIMAC-SHAFT 2D V6
NHTEerpmpoBaHa co cnpaeo4yHukom JIOLUMAH: CmaHOapmHbie u3denus.

3ameuaHue. Ecnn y Bac ecTb nuueH3ns Ha paboty ¢ bubnuotekon KOMIMAC-SHAFT
Plus, T0 Bbl MOXeTe nonb3oBaTtbca eto 1 B KOMITAC-3D V6 Plus. Bo3MOXHO kak
penakTMpoBaHne NMELLNXCH N306paKeHUI, NONYYEHHbIX C MOMOLLbIO 3TON BUBnmMoTeku,
Tak n cosgaHve HoBbiX. CnegyeT, ogHako, UMETb B BUAY, YTO MO yMOnyaHuio npu pabote ¢
KOMITAC-3D V6 Plus 6ubnmoteka KOMITAC-SHAFT Plus otcytcTByeT B MeHemxepe
onbnuotek. Mpn HEOOXOOMMOCTI Bbl MOXETE NOOKITHOUNTD €€ BPYYHYHO.
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Omnuyus eepcuu 6 om sepcuu 5.11R03

lMonb3oeamenbckuli uHmepghelic

1. PeanusoBaHbl nepemellaemble NaHenm NMHCTPYMEHTOB.

2. BO3MOXHO n3MeHeHne cocTaBa KOMaHA Ha NaHensax u B [MaBHOM MEHH0.
3. Bo3amoxHo gobaBreHne norb3oBaTenbCKUX naHeneun.
4

. BBegeHa KomnakTtHas naHenb - 0coObIN 06BHEKT, HA KOTOPOM MOXHO PasMeCTUTb HECKOSBbKO
WHCTPYMEHTarnbHbIX NaHenen. [Joctyn K HAM OCYLLLECTBNSAETCS KHOMKaMU-NepeknoyaTensamm
naHenen. AHanor B KOMIAC 5 - HcTpymeHTanbHas naHens v NaHene nepeknoyeHmns.

5. Bo3moxHa HacTpoWnka KnasuLl-ycKopuUTenen s Bbl30Ba KOMaHA,.

6. BmecTto CTpokn napameTpoB 06bekToB BBeAeHa [1aHenb cBONCTB. Pexnm paboTbl n
nonoxexue MNaHenu CBONCTB MOXHO MeHATb. B 3aBncMMoCTU 0T pasmelleHns MNaHenn
CBOWCTB €€ 3M1EMEeHTbI pacnonaratTcsa B cTonbew unm B CTPOKY.

06u4ue ycoeepuweHcmeo8aHus

1. PeanusoBaHa 3an1cb 4OKYMEHTOB B pactpoBkie oopmatel BMP, TIFF, GIF, JPEG, PNG,
TGA (no komaHge CoxpaHUTb Kak...).

2. MosiBUNacb BO3MOXHOCTb CO3[4aHNsA JOKYMEHTOB MO LwabnoHaMm.

3. BoamoxHa 3anncb gokymeHtoB KOMITAC-3D V6 B hopmaTt KOMITAC 5.11R03.

TpexmepHoe modesniuposaHue

1. YcoBepLueHCTBOBaH NpoLecc oTobpaxeHnsa TpexMepHbIX Mogenen: yBennyeHa CKopocTb
hopMMpPOBaHUS N30BpaXKeHM 1 "NNABHOCTL" BpaLlleHUS MOAENN.

2. B komaHgax HanoxeHus conpskeHui gobasneHa onuna OpueHmauyusi, No3BonstoLwas
Cpasy B NPOLIECCE HaNOXEHNA CONpshKeHNs 3adaTh B3aUMHYH OPUEHTAaLMNIO COMpsraeMbix
KOMIMOHEHTOB.

3. NopaboTtaHa onepauus CkpyasieHue: nosisunach onuus AemoonpedesieHue coxpaHeHus!
kpomku. OHa NO3BONSAET BKIIOUYMTb aBTOMATUYECKMIA BbIGOp cnocoba NocTpoeHus
CKPYINEeHUs B Cryvasx ero nepeceyeHuns ¢ COCEAHMMN rpaHsaMu.

4. MNosBMNacb BO3MOXHOCTb YKa3biBaTb NPOEKLUMOHHYIO UM BCNOMOraTernbHYH NOCKOCTb B
KayecTBe ONOpHON ANt NOCTPOeHUs oTBepcTus (onepaunss Omeepcmue). Kpome Toro,
BO3MOXHa CMeHa HanpaereHnsi NOCTPOEHMs OTBEPCTUS.

5. MNpwn co3gaHnmM MaccMBOB 3NIEMEHTOB AeTarnew no ceTke NosiBunacb BO3MOXHOCTb 3aaBaTb
HanpaBrieHne oceln CeTkM ykasaHneM obbekToB (pebep, ocen 1 T.4.).

6. [nsa yckopeHus co3gaHus 1 nepecTpoeHnss MacCcMBOB 3fIEMEHTOB AeTaren B onepaumsx
CO3[aHUsA MacCMBOB NOSABMUIIACH ONUMS reomMeTpuyYecknini maccus. Npu ee BKIOYEHUM
KOMMPYIOTCS TONBKO rpaHn 1 pebpa NCXOOHbIX 3NEMEHTOB, KOMMPOBaHUE UCXOOHbIX
onepauumn 1 Ux napameTpoB He MPOM3BOOMUTCS.

7. MNogaBmnacb BO3MOXHOCTb UCMNOSb30BaHNS UMNOPTUPOBAHHOM NOBEPXHOCTU B Ka4YeCcTBe
NOBEPXHOCTU OTCceYyeHus. B cBa3un ¢ aTum onepaums CeyeHue nI0CKOCMbIO
nepevmMmeHoBaHa B CeyeHue noeepxHocmabio.

8. HanmeHoBaHue opueHTaummn M3omempusi 3ameHeHo Ha Msomempusi XYZ. [Job6aBneHbl
HoBble opueHTauuu: Usomempust YZX v U3omempust ZXY.

pagpuyeckue oKymMeHMbI

1. NMopaepxmBaeTca BctaBka OLE-06bekTOB, a Takke BCTaBka 06beKTOB Yepes bydep obmeHa
Windows.

2. YcoBeplueHCTBOBaHa BCTaBka B JOKYMEHTbI pacTpoBbIX ¢halnos.
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Umnopm u akcnopm

1.
2.

PeanusoBaH akcnopT TpexmepHbIx Mogenen B popmaT VRML.

Mpu umnopTte TpexmepHbIX Mmodernen us popmata IGES peanusosana "clumska"
NOBEPXHOCTEW (ecnun B UCXOOHOM dhawine CyLLecTBYIOT NOBEPXHOCTH, obpasytoLimne
3aMKHYTYt0 obnacTtb, TO nocne uMmnopTta obpasyeTcs Teno, orpaHU4YeHHOE 3TUMU
NOBEPXHOCTAMM).

N3mMeHeHus

MeHeOxep 6ubnuomek

OkHo MeHepxepa Tenepb coaepXut Bknagku. Ha ogHon ns Hux (bnbnuotekn KOMIAC)
nokasaHa cTpyktypa MeHegxepa 6ubnuotek. Ha octanbHbix Bknagkax MeHemxkepa
oTobpaxaeTcs CoAepXMMOe NOAKMIOYEHHbIX Ha AaHHbI MOMEHT B1MBnMoTeK oparmMeHToB,
MoZenen n NnpuknagHbix 6ubnunoTtek, paboTtarLwmx B pexume naHenu. KomaHabl
ynpaeneHust bubnuotekamu (NogknoyeHne, Belbop pexrma paboTbl U Ap.) N HACTPONKN
oTobpaxeHns aNeMeHTOB Ha BKnaakax MeHemkepa, a Takke KOMaHAbl CO30aHNS U
penakTnpoBaHusi BMbNMoTek JOKYMEHTOB (Mogenen n pparMeHToB) HAaXo0AATCS B
KOHTEKCTHbIX MEHIO BKMaAoK.

Pa6oma c ypagHeHuUsIMU U nepemMeHHbIMU

B KOMIMAC-3D V6 nosiBunocb okHO paboTbl C NEpEMEHHLIMU U YyPABHEHUAMMN.

Mpwn paboTe ¢ rpanyeckMMmn JOKYMEHTaMMN 3TO OKHO COAEPXUT ABE BKNaAKu - YpaeHeHust
n lNepemeHHble. Nx aHanoramu B KOMIMAC-3D 5.11 asnanucek cooTBeTcTBEHHO fuanoa
eso00a u pedakmuposaHusi ypaeHeHul n HepaBeHCTB 1 fJuano2 npocmompa
nepemMeHHbIX.

Mpn paboTe ¢ 4OKYyMEHTaMU-MOAENAMN 3TO OKHO COOEPXMUT OAHY BKNazky - [TlepeMeHHbIe.
OHa npepocTtasnseT BO3MOXHOCTU paboTbl ¢ nepemeHHbIMU, KoTopble B KOMIMAC-3D 5.11
ObINM 4OCTYNHBI NpU Ucnonb3oBaHun Juanoza npocmompa nepemMeHHbIX Modesnu v
HAuanoza napamempoe o6ekma.

Kpome obneryeHus AocCTyna K nepeMeHHbIM U ypaBHEHUAM, UMELWNMCA B AOKYMEHTE,
OKHO ﬂepemeHHble npepnocrtaBndaeT AonosfiHnTesibHble CepBUCHbIE BO3MOXHOCTW.

Paboma ¢ mekcmoebiMu wabsiioHamu

dannbl npegonpeaeneHHbix TekcToB (*.pdt) B KOMIMAC-3D V6 He ncnonb3aytotcs. BctaBka
FOTOBbIX TEKCTOBbIX CTPOK MPON3BOANTCSA U3 (hannoB TEKCTOBbIX WwWabnoHos (*.tdp).

Ansa paboTbl ¢ HUMK ucnonb3dyetca bubnuomekapb mekcmosbix wabsoHos. OH
aBTOMaTM4ecku 3anyckaeTtcs B Tex crnydasx, koraa B KOMIMAC-3D 5.11 nossnsancsa
Huanoe ecmasku 8 mekcm npedonpedesieHHbIX ¢hpas.

Mo ymonuyaHuio Ans BCTaBKM M 3anncy TEKCTOBBIX LWABGMOHOB MCMOMNb3yeTCca NOCTaBnsAeMblv
BMecTe ¢ cuctemon davin graphic.tdp. OH BkntoyaeT B cebs TeKCTbl, MMeBLUMECH B dhannax
graphic.tdp v graphic.pdt, noctaensasumxca ¢ KOMIMAC-3D 5.11.

Ecnn, pabotas B8 KOMITAC-3D 5.11, Bbl oTpegaktnpoBanu cann graphic.pdt nnm cosganm
coOCTBEHHbIE harinbl NpeaonpeaeneHHbIX TEKCTOB, TO MX HEOOXOAMMO KOHBEPTUPOBATL B
dopmaTt ¢hannoB TEKCTOBbIX WabfioHoB. [ns aToro NwbbiM cnocobom 3anyctuTe
BrnbnroTtekapb TEKCTOBbLIX LWIAGNOHOB. M3 ero meHio Palis1 Bbi3oBUTE KOMaHay OmKpbIimb v
yKkaxute cpann *.pdt, koTopbii TpebyeTcsa KOHBEpTMpOBaTh. [oaTBEPANTE KOHBEPTALMIO U
3agante nvsa danna. B okHe bubnuoTtekaps nosBUTCA HOBasi BKNaaka, coaepkatlas
WabnoHbl, MMetoLLMecs B KOHBEPTUPOBaHHOM dhawne.

Umnopm u akcnopm

MMMopT 1 3KCnopT OCYLLECTBAIOTCA COOTBETCTBEHHO C NOMOLLBLIO KOMaHa Padisn -
Omkpbimeb... n @aiin - CoxpaHums (Paiin - CoxpaHums Kak...). B noasngioLiemcs
avnanore Heob6xoaMMo BbIOpaTb HYXXHbIN TN annos.
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U3meHeHuUe KoMmsiekma rnocmaeku
1. NosiBuncsa Koneepmop mekcmoesix K] eCAD - KOMIIAC (bom.rtw), npegHa3Ha4YeHHbIN

ansa nonyyenus "lMepeyHen anemeHToB" 1 "Cneumdurkaumn” Ha n3genust aNeKTPOHHOM
TexXHuKK, paspaboTtaHHble B cuctemax P-CAD (Bepcun 8.5, 2000, 2001, 2002) n OrCAD
(Bepcun 9.X). KoHCTpyKTOpCKME LOKYMEHTbI (DOPMUPYOTCS HA OCHOBE NOArOTOBMEHHbIX B

eCAD-cucteme otyetoB (BOM - Bill of materials).
Onsa paboTbl c KOHBEPTOPOM TpebyeTcA oTAeNbHO onnaYyMBaemasi NMMLEH3us.

2. MosiBunacb bubnuomeka koHeepmopoe daHHbix eCAD - KOMITAC (ecad.rtw),
npegHasHavYeHHasi Angd YTeHust CTaHAapTU30BaHHOIo oopmarta obmeHa gaHHbiMu IDF n
dopMMpOBaHUSA TPEXMEPHOW Moaenn coopku nevatHon nnatel B cucteme KOMIMAC-3D. B
pesynbTaTe paboThl 3D-KoHeepmopa nonyyaetca Asa ganna: dann cbopkmn nevyaTtHom
nnatel (*.a3d) n dann Gubnuotekm mogenen komnoHeHToB (*.13d). 3Tn pannbl moryT GbITH
nopaboTaHbl cTaHgapTHbiMU cpegctBamu cuctembl KOMIMAC-3D. Kpome Toro, CTpykTypy
cBOpKM MOXXHO MMMOPTMPOBATL B NMOby0 cnuctemy ynpaenenunsa npoekramm (PDM).

3D-KoHBepTop paboTaet ¢ IDF-hannamm, koTopblie aKkcnopTupyrTca ns cucrem P-CAD
Bepcun 2000...2002 n OrCAD Bepcumn 9.X.

Bubnunoteka BkniovaeT B ceb KonBeptop TekctoBbix K[ e CAD-KOMIAC.
Onsa paboTbl ¢ 6UGNMOoTEKON TpebyeTcs oTAENbHO onslayMBaemMas JIMLEH3US.

3. MosBnnace Bubnuomeka CI14C-o603Ha4yeHull (spds.rtw). OHa PyHKUNOHNPYET B
nporpammHon cpege KOMIMAC n peanusyet Tpebosanua TOCT 21.101-97 "CMNAC.
OcHoBHble TpeboBaHUA K NMPOEKTHOM 1 paboyen JoKyMeHTauun".

MpuknagHas 6ubnunoTteka npeacTaenseTr cobon yHKUMOHANbHOE paclUMpEHNE CUCTEMHOWN
naHenu MHCTPyMeHToB Pa3mepbl u mexHoso2u4yeckue o603Ha4yeHUsI N OpUEHTUPOBaHa
Ha BbINyCK [AOKYMeHTauuum pgna ctpoutensctBa. bubnuoteka npegHasHaveHa and
odbopMneHns yepTexen, BbiNnorHEHHbIX B KOMIMAC-3D unu nMnopTUPOBaHHbLIX U3 APYrnx
CAD-cuctem (AllPlan FT, AutoCAD, ArchiCAD v gpyrux).

B nepBown Bepcumn 6ubnmoTekn peanmsoBaH cnegyowmin Habop NHCTPYMEHTOB:

— OJQuHOYHasi/Maccue ommMemokK YPOBHHI. Mo3BoNseT BbINOMAHUTD NPOCTaHOBKY MaccuBa
OTMETOK YPOBHA (BprOBHeHHbIX Nno TO4Ke BCTaBKI/I), nnn oANHOYHbIX OTMETOK YPOBHA.
MHCprMeHT Nno3BOJ1AET BbIMOJIHATb NepeKkrnyeHne mexagy namepeHHbliMm n Ha3Ha4eHHbIM
3HAYEHNSAMUN OTMETKUN, UBMEHATb 3HAYEHUS OTMETKN 6a30BOro YPOBHA C aBTOMAaTU4E€CKNM
nepec4yeTomMm 3Ha4YeHUN BblAENEHHbIX OTMETOK, BbINOSTHATb nepec4yeT 3Ha4eHna OTMETKA
npu nepemMmelieHnm cMumBosia OTMETKMU YpPOBHA C NOMOLLbHO "FOpFlLIeVI TOYKKN", BLINOMHATL
aBToMaTun4yecKoe BblpaBHMBaHME rpynnbl OTMETOK No OI'IOpHOVI TOYKe U TOYKe BCTaBKWU.

— BbipagHueamb no onopHbIM Mo4YkaM ((PYHKUMUS MPUMEHSETCA K CUMBOMY OTMETKM
YPOBHS).

— BbIpagHueamb no cmpesikam ((PyHKLNS NPUMEHSIETCS K CUMBOSY OTMETKMN YPOBHS).

— JluHusi-ebIHOCKa 05151 MHO20CJI0UHOU KOHCMpyKyuu. [Npy npocTaHOBKE CMMBONA
nosnb3oBaTesib UMEET BO3MOXHOCTb MCMONb30BaTb Ba3y 0aHHbIX KOHCMPYKMUE0o8, YTO
NO3BONSAET 3KOHOMUTb BPEMS HA ONMUCAHUN CTPYKTYP MHOFOCIOMHBLIX KOHCTPYKLNNA.

— OpeaHuzamop cmunel (PyHKUMA MPUMEHSIETCA COBMECTHO C CMMBOSIOM  JIMHWUK-
BbIHOCKWM K MHOTOCIIOMHOW KOHCTPYKLUN).

— CcbliKa Ha e bIHOCHOU 351eMeHm (ccbl/lka Ha 8 bIHOCHOU 3/71eMEeHM & ceYeHuu).
lMo3BonseT oTpMcoBaTb CUMBOM U aBTOMATUYECKN CO30aTb BbIHOCHOW arieMeHT (y3en,
dparMeHT YepTexa). BbIHOCHON anemMeHT pacrnonaraeTcd B OTAENbHOM BUAe, UMEOLLEM
npegonpeneneHHbIn MacwTab (MMeeTcs BO3MOXHOCTL paboThl ¢ psgamu
MaLLUMHOCTPOUTENBHbIX U CTPOUTENbHbBIX MaclTabHbIX KoaddurumeHToB). CTpyKkTypa
06BbEKTOB (NOCNONHAsA opraHn3aums Buaa) NOBTOPSAET CTPYKTYpPY OOBHEKTOB
poOMTENBCKOro YepTexa, Npy 3TOM KOMaHAon o6pabaTbiBaoTCA TONbKO T€ 0O6bEKTHI,
KOTOpble HaxogaTcs B BUANMbIX cnosx. O6bekTbl odpopmneHus yepTtexxa KOMITAC un
Bubnunotekn CrNAC-o0b603HauyeHnn (pasmepHble Lienu, NO3UUMOHHbIE 0003HaYEeHNS,
OTMETKM YPOBHSI, MapKepbl UAMEHEHWI U T.M.) He obpabaTbiBatoTca. Co3aaHHbIN
parMeHT MOXeT BKIoYaTb N0OblIe 00BHEKThI, B TOM Yucie makpoobbektsl KOMITAC, npu
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3TOM B BbIHOCHbIX 3fIEMEHTax He BeAeTca AybnmpoBaHusa atpmbyTMBHOM MHGOPMaLnn
06BHEKTOB, B YaCTHOCTW, 06GBEKTOB cneumndukaumm. BoIHOCHOM anemMeHT nveet
OOHOHaNpPaBfIEHHYO acCOLMATUBHYHO CBSA3b C YEPTEXOM; OOHOBIEHNE CBA3M
ocyLllecTernseTcst komaHgon lMepecmpoums GMGNMoTEKN.

— Mapkep ebIHOCHO20 3s1eMeHma. [1o3BonseT co3gaBaTb BbIHOCHbIE 3NEMEHTLI C
aBTOMATMYECKON NPOCTAHOBKOW Had HUMK MapkepoB. Mapkep MOXET ObiTb TakKe
YCTaHOBMEH BPYYHYIO MPU CO34aHUN BLIHOCHOMO 3f1IEMEHTa "B NMHMIO".

— Mapkep usmMeHeHuUs .

— JluHusi o6pbiea/pa3pbiea. BknoyaeT HaboOp NUHUIA, NpegHa3HAYeHHbIX NS OTPUCOBKM
NPAMOSIMHENHOW U KPUBOJNTMHENHON NMHMIA OOpbIBa, NTMHM UMNMHOPUYECKOro 06pbIBa,
NPSIMONMHENHOW NNHWUM pa3pbiBa, C onpeaenseMbiMu NONb3oBaTeNeM napameTpamu.

— Pa3mepHas yenb/pa3mepHblit 6J10K.
— JHob6asumb onopHbie MOYKU.
— Ccblinika Ha ¢hpacmeHm.

PeanunsoBaHa BO3MOXHOCTb COBMECTHOWM paboTbl 6ubnuoTekn ¢ obbektamm, Co3AaHHbIMU C
nomoLbto Bubnuomeku ompucoeku rniaHoe8 30aHull U COOPYKeHul.

Ona paboTbl ¢ 6UGNMOTEKON He TpebyeTcA NULIEH3USA.

. PacwumpeH Habop 6ubnuoTtek ¢ obwmum Ha3BaHuem lMakem 6ubnuomek Ons
asuakocmu4veckol npombiwsieHHocmu (CmaHlapmHbie uddenusi no OCT). B komnnekr
NMOCTaBKN BKITHOYEHDI:

— [pononHeHHas n nepepabotaHHasa bBubnuomeka kpenexHbix anemeHmos rno OCT 92
(bracing2.rtw), cogepxaliasa 125 anemMeHToB;

— OBe 6ubnunoTtekn No ctaHgapTam NPeanpuAaTUA a3POKOCMUYECKOWN OTPachu:
OepaHudumens CTI1 33 32-75 (bracing.rtw), cogepxallas 38 anieMeHToB 1
OzpaHu4umens CTI1 326-17-86 (bracing1.rtw), cogepxawasi 54 anemeHTa; aTn
onbnuoTtekn aenaTca nogmHoxecteamm ctaHgaptos OCT 92 n OCT 1.

OcobeHHOCTb BMBNNOTEK - BO3MOXXHOCTbL aBTOMAaTUYECKOro hopMupoBaHns 06 beKToB
cneunurKkaunmn KpenexHbolx 31eMeHTOB B NMOSIHOM COOTBETCTBMM C TpeboBaHMAMM
CTaHaapToB.

Onsa paboTbl c HAabopom GuGNMOTEK TPebyeTcs oTAENbHO onslayMBaemMas NIMLEH3USA.

. B xomnnekT noctaBku BKNtoueHa Bubnuomeka nnaHupos8ok uexoe (templet.rtw),
npeaHasHavyeHHasa aAng asTomatmsaumm npouecca opMmnpoBaHus rpacpmnyeckomn m
TEKCTOBOM JOKYMEHTaLUMM NPW CO30aHNM TEXHONMOMMYECKMX MITAaHNPOBOK NMPON3BOACTBEHHbIX
LieXO0B.

Bubnuoteka no3sonser:

- co3gaBaThb U pegakTupoBaTtb TeMMeTbl 06opynoBaHUs,

- pasmMeliaTtb TEMMIIEThLI HA NlaHe NPON3BOACTBEHHOIO NOMELLEHUS,
- ynpaenaTb oTOBpaKeHneM 3rEMEHTOB TEMMIETOB,

- KOHTpONUpoBaTb HOPMAaTUBHbLIE PACCTOAHUS MeXAY eauHuLaMm obopyaoBaHus, a Takke
OT 000opyaoBaHNS 40 CMEXHbIX 9NIEMEHTOB 30aHUN (CTEH, KOMOHH 1 T.4.),

- peructpupoBaTb obopyaoBaHue B 6a3e gaHHbIX,
- nony4aTb 13 6a3bl aHHbIX CMIPABOYHYI0 MHOPMaLMIO MO 06opyaoBaHMIO,
- aBTOMAaTU4YeCKN hopMMpOoBaTb cneundukaumno obopyaoBaHms.

Bubnunoteka ncnoneayet 6a3bl AaHHbIX CATP TexHonornyeckux npoueccos KOMIMAC-
ABTOINPOEKT. Bo3amoxHa Takke aBTOHOMHas paboTa NpuioxXeHns npu oTCyTCTBUN 3TON
CUCTEMBI.

[na paboTbl ¢ Gnbnuotekon HeobxoamMmo, YToObl Ha KoMMbloTepe BbiNKn ycTaHoBeHbl SQL-
cepiep InterBase n BDE Administrator. MNogpo6GHble cBegeHns 06 yCTaHOBKE 3TUX CUCTEM
copgepxatcsa B AOKYMeHTe Pykogodcmeo rnosib3oeameris.rif, pacnonoXXeHHOM B nogkartanore
\Libs\Templet rnaBHoro kaTanora KOMIMAC-3D V6.
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Ons paboTkbl ¢ 6UGNUOoTEeKon TpebyeTcs OTAENbLHO onnavYMBaemas JIMLEH3Us.

lMpuknadHbie 6ubnuomeku

1.

YcoBepLueHcTBoBaHa bubsiuomeka noddepxxku PDF (PDFread.rtw):

— MO YMOJSYaHMIO A5151 KOHBEPTUPOBAHMS YKa3aHbl TOSNIbKO T€ COU, KOTOopble Oblfn aKTUBHBbI
B cucteme P-CAD,

— noABuiacb BO3MOXHOCTb ('bOpMVIpOBaHVIFI Tabnnubl KOHTAKTHBIX NMOLWAnoK,

— MosIBUNacb BO3MOXHOCTb YMNpaBneHMsi TOBOPOTOM KOHTaKTHbIX MIIOLLAA0K NPU NOBOPOTE
aneMeHTa,

— Q3NEeMeHTbI, NoJ1y4eHHble Nocrie MMMNnopTa C NCNOoJIb30OBAHUNEM onbnuoTtekn, Tenepb
ABNAOTCA MaKpOO6'beKTaMI/1.

. B Bubnuomeky anekmpodeuzamenel (ElImotors.rtw) no6aeneH nogpasgen

Anekmpodeuzamenu kpaHo8ble U Memasnnypau4deckue (B pasgen llepeMeHHO20 moka
mpexgha3sHbie). [Nogpasgen cogepxut 22 mogenu anektpoasuratenen 132, 200, 225, 280
rabapuTtoB 1 nx Mmogudukaummn.

B 6ubnuoteke KOMIMAC-Spring (Spring.rtw) ynpolieH npouecc paboTbl ¢ oT4eToM. B
OZIHOM ANanoroBOM OKHE BO3MOXHO BbINOTHEHME CreayoLWmnX JeNCTBUN:

— COXpaHeHue UCXOOHbIX AaHHbIX pacyeTa;

— pefakTMpoBaHue OT4yeTa;

— BbIBOA OTYeTa Ha neyvyaTb.

Pexnm pegaktmpoBaHus Tenepb MOXHO Bbl3BaTb ABOVHbLIM LLENYKOM MbilM B NOSe oTYeTa.

B okHe 6ubnunotekn O npozpamme gobasneHa yHKLUMA aBTOMATUYECKOrO onpedeneHus
Aatbl cOopkn moayns.

. B bubnuoTteke ompucoeku nnaHoe 30aHuli u coopyxeHutl (Bepcus 1.01) (Arch.rtw)

noABUINNCH criegyruine HoBble BO3SMOXXHOCTU!

— yCcTaHOBKa npejgornpeaeneHHoro cnos Ans Bcex o6bLekTos, pa3MeLlaeMbiX ¢ NOMOLLbIO
Brubnunotekn (Mcnonb3oBaHWe 3TOM OYHKUUN BO3MOXHO, €Cri akTuBeH Op2aHu3amop
npoekma - cepBucHas npuknagHasa 6ubnmoteka KOMIAC).

— (huKcaums napamMeTpoB NIECTHUYHOIO MaplLua npu nogdope ero reoMmeTpum.

HopaboTtaHa Bubnuomeka npoekmupoeaHusi cucmem eeHmunsayuu (Ventilation.rtw).
[ob6aBneHbl HOBbIE SNEMEHTbI:

— S-06pasHbii oTBOA ("yTKa")
— PewweTka BEHTUNALNOHHAS
— PacwuputenbHas kamepa
— BeHTunarop ocesomn

— BeHTMnATOp KPbILWHBIN

- BeHTI/IJ'IFITOp KaHanbHbIN, yCTaHaBJ'IVIBaeMbIVI Ha BO34yX0oBOAbl NPAMOYIroJyibHOro 1
KPyrnoro ce4eHus.

Mo BHOBb BKNHOYEHHOMY B 61BNnoTeky o6opyaoBaHMIO BbINOSIHEHO HaNOMHEHWE 6a3 AaHHbIX
nsgenusamu cnegytowmnx npomnssogutenen: OO0 MoseH, 3AO JluccaHT, Halton OY,
Systemair.

Mosasmnucb cnepyrowme BO3MOXKHOCTU!

— ®opmupoBaHue 3KCNOPTHOrO harna, yuuTbiBaloLero o6bembl paboT Mo MOHTaxy
NPOEKTMPYEMOWM CUCTEMBI BEHTUNALUK, AN Nepegayn B nporpammMmy-npeobpasoBaTerib
OaHHbIX U3 apXUTEKTYPHbIX MPOEKTOB B cCMeThl ApxuCMmeTa 1 nocrneayoLwero
cocTtaBneHus ctpoutenbHbix cmeT B cucteme WinABePC komnannn SPTUCODT
(Mocksa).

239



- I'IonyquVle MO3TaXHbIX MAAHOB CUCTEM BEHTUNALMM, BKIHOYAOLWNX B Ce0s1 HECKOMBKO
onpegendeMbiX nonb3osaTtesieM CMCTeEM C Ha3Ha4YeHneM and Kaxxgom n3 HUX
onpenerneHHoro useta.

— Pabota c oTBOgaMM NpsAMOYrofibHoro ceverHnst 45° n 90° gByx BUAoB NcnonHeHun: AxB un
BxA.

Cnpaeo4YHuk Mamepuarsios

1. MNMosBMnack BO3MOXHOCTb UHTerpaunn CnpaeoyHuka mamepuasoe c cuctemon KOMIAC-
ABTOINPOEKT u cuctemon pacyeTta pexnmos pesaHus. Npu paspaboTke Texnpolecca
nonb3oBaTtesib MOXeT Nony4YnTb 0603HaYeHNe maTepuana unuM coptTaMeHTa, a Takke
napameTpbl MaTepuana (dpuandeckne nnn dusnko-mexaHndeckne ceonctea). lNpu pacuete
PEXMMOB pe3aHnsi cTanen, LBETHbIX METANoB 1 CNNaBoB, YyryHOB BO3MOXHO NOSydeHne
cneunanuanpoBaHHbIX TexHonornveckme koadpdpuumentToB (KVmet, KShl, Xmat) ansa
BblOpaHHOro paHee matepmana. 911 KO3 PUUNEHTbI 3aHeCeHbI B 6a3y JaHHbIX.

2. basa pgaHHbIXx CripagoYyHUKa Mamepuasioe [OMNOSIHEHA CNeayLWUMN pasgenamu:
— Cmanu mennoycmoiyuesie,
— Cmanu uHcmpymMeHmarsbHble WmaMnosble,
— Cmanu uHcmpymMeHmarsnbHbIe 8aJlIKoehble,
— Cmanu noebiweHHOU obpabambieaeMocmu,
— Cmanu uHcmpymeHmarsbHble 6bicmpopexyujue.

3. Pacwwupunucek pasgensl Ctanu npyxuHHble, CTann KOppo3MOHHO-CTOMKME U KapOmnpoYHble,
Ctanv uHcmpymeHmarbHble iecupoeaHHbIe.

Taknm o6pas3om, KONMMYECTBO MapOK cTanen coctaeBnsaeT cerogHsa 305 nosunumin, a obuiee
KONMYECTBO MapoK KOHCTPYKUMOHHBIX MaTtepuanos gocturno 900 nosuummn (He Bknoyasa 54
Mapku knees, 387 mapok Macen u cmasok, 214 mapok npunoes u cniocos, 223 suaa
MOKPbITUI pa3HbIX TUMOB).

UHdopmaumsa o koHurypaumax KOMIAC-3D

Bepcuun 18.1 u 6onee paHHUX

B Bepcuu 19 basoas 4yactb nHctannsiumoHHoro naketa KOMIMAC-3D 6bina obbeanHeHa ¢
MawwuHocTpouTenbHon 1 NpnbopocTponTenbHom KoHdUrypaunammn. B cBssu ¢ aTum
oTaenbHble hannsl ¢ MHopMaumnen o KoOHUrypaumusax yaaneHsl, a UX coaepXumMoe BKITHYEHO
B HACTOALLUNA JOKYMEHT.

NHdopmaumsa o MalinHocTpoutenbHom koHdurypaumm sepcumn 10—18.1

Nudopmaums o MpubopoctpontensHon koHdurypauum sepcumn 15—18.1

NHdhopmauus
o MawwuHocTpouTensHom KoHdurypaummn sepcun 10—18.1

Omnuyus eepcuu 18.1 om eepcuu 18

MexaHuka: lNpyXuHbI

1. [oGaeneHa BO3MOXHOCTb Bbl30Ba KPaTKOW CNpaBKMy.

2. B moayne MocmpoeHue 6e3 pacyema Onsi NPYXUH CKaTUS U KOHUYECKUX NPYXXNH
AobaBneH aBTOMaTUYECKNIA pacdeT 3HAYEHUS MakcumarbHon gedopmMaunn. [ns npyxmH
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3.

pacTaxeHunsa nobaBneH aBToMaTUYECKUIA pacyeT OnnHbI NPY>XUHbI B cBobogHOM
COCTOAHUN.

I/IcnpaBneHa owmnbka BbiBOAaA pe3ylibTaTta pacyeTa AN1d NPYXUH pacTAXeHNUA.

O6opydoeaHue: CeapHble cOeOUHEHUSs
HoBble BO3MOXHOCTHU npu pa60Te C YyepTexamu:
B KOMaHae O603HayeHue ceapHO20 wea noasunncb cnenyrouime BO3SMOXHOCTU:

Bbibop cnocoba cBapku 13 MeHo B gnarnore BBoda 0603Ha4YeHMs1 HeCTaHO4AaPTHOrO LUBa.
N3meHeHne cyxxeHunsa Tekcta 0603HayeHun ceapHoro wea. [JocTynHo Ans
0603Ha4YeHn, Co3aaHHbIX HEMNOCPEACTBEHHO B rpadhnyeckom JOKYMEHTE, HO He Ans
0003HaueHnn B Mogenu nnun B rpacdpmnyeckoM JOKyMeHTE, CO34aHHOM MO MOAENM.

Mpun HacTpovike komaHabl O603HaYeHuUe ceapHO20 wWea NosIBUNNCL cregyoLmne
BO3MOXXHOCTM JOMNONMHUTENBbHOrO yNpaBneHnsi COCTaBoOM TeKCTa 0003Ha4YeHUs CBApHOro
wsa no NOCT 2.312-72:

B 0603Ha4YeHMM CcTaHgapTHOrO (HeCTaHO4APTHOrO) WBa — BBOA, ANWHLI LWBa 6e3
yKasaHusi pasmepa LUBa;

B 0003Ha4YeHUN OQNHAKOBBIX LLUBOB — BBOJ KaTEropmMn KOHTPONS LWBa U AfIMHbI LUBA;
oTobpaxkeHne KaTeropumn KOHTPONS LWBa Nof Nosnkon 0603HaYeHUs LWBa.

VMcnpaBneHbl HangeHHbIe OLnOKu.

Banbl u MexaHu4YecKkue nepeda4u

1.

"eHepauna TpexmMepHbIX Mogenen

Pa3spabotaH Moaynb reHepauum reoMeTpuyeckn KOPPEKTHbIX TPeXMepHbIX Moaenewn
3ybuaTbIx Konec rmnovgHou nepeaayu.

PeannsoBaH HOBbIN MexaHM3M fokKanu3auun 3auenrneHms B KOHUYECKUX nepegadax c
KpyroeblM 3y60oM ¥ B TMNOWMAHbLIX Nepefadyax — BapuaHT «XonMmukx». [MapameTpbl
nokanusauuu HarnsifHo 3a4aloTcs B Auanore NocTPOeHUs LwecTepHu (B rpadonyeckom
OOKYMEHTE).

Mpn dopmupoBaHMN TpPEXMEPHbIX MOAENEN LWeEeCTEPEH B KOHMYECKUX nepefadax C
KpyrosbiM 3y6OM 1 B rMnonaHbIx nepegadax opmmpyeTcs Takke Mogenb NOBEPXHOCTU
BnagunHbl 3yba C cepuert pacHeTHbIX MIHOBEHHbIX NMAOLAA0K KOHTaKTa, B COBOKYMHOCTU
npeacTaBnsapoWmx cobon NATHO KOHTakTa. W3meHeHue napameTpoB nokanusauuu
(NYHKT 2) no3BonseT U3MeHATb NOSOXEHNe NATHA KOHTakKTa.

PaspabotaH Moaynb reHepauun reoMeTpuyeckn KOPPEKTHbIX TPeXMepHbIX Moaenewn
3ybuaTbIx konec nepegayv Hoeumkosa.

FeHepau,Mﬂ 3BOJIbBEHTHbIX WWNLIEB OCYyLLUeCTBNAEeTCA C y4eTOM OMYyCKOB.

CospgaHue vepTtexen

PeannsoBaHbl HOBble BapuaHTbl NMOCTPOEHMS MPOCTbIX KAaHABOK: NpsiMasi ¢ dhackamu u
TpaneuenganbHas. VIMEHHO 3TU BapuaHTbl AOCTYMHbI NPU NOCTPOEHUN MEXBEHLIOBbIX
KaHaBOK y 3y6G4aTblX KONEeC C LUEBPOHHbLIMY 3yObsSMU.

PeanusoBaHo nocTpoeHne XBOCTOBMKOB M BTYMOK Banos oTtbopa MOLLHOCTA MO
FOCT 33032-2014 (panee [OCT 3480-76)

Pa3pelueHO NOCTpOEHME MonepeyHbIX OTBEPCTMA Ha BeHuax 3ybuyaTtbix Korec,
4epBSIKOB U YEPBSIYHbIX KOmnec.

Pac4yeTbl MexaHNn4ecKkumx nepenad

PaspaboTaH Moayrb reoOMeTPUYECKOro U NPOYHOCTHOIO pacyeTa rmnovuaHoN nepeaayn.
PaspaboTaH Moaynb reoMeTpU4ecKoro 1 NpoYHOCTHOrO pacyeTta nepeaaym Hosukosa.

B pacyeT BMHTOBBLIX 3BOMbBEHTHbIX Mepenady AoOaBNeH BapuaHT pacyeTa YrroB
HakrnoHa 3y6beB 13 YCroBMS NPUMEPHOro paBeHCTBA AeNUTENbHbIX AMAaMETPOB.

WcnpaeneHa owwnbka B NPOYHOCTHOM pacyeTe LMIMHOPUYECKON 3yB4aTon nepepayu
(BO3HMKana B HEKOTOPLIX Cry4asx).

241



O6opydoesaHue: Tpybonpoeoolnbl

1.

Hob6aeneHa komaHaa Mocmpoums wnaHza. OHa NO3BOMSET CTPOUTL TMOKME LUNAaHTU.
LLinaHrn cTposiTcs Ha OCHOBE LWABIIOHOB, KOTOPLIE KaXXaoe NpeanpusiTue HacTpamBaeT noa
cebs. NMocne BbIGopa WwabnoHa Heo6xoaANMMO 3a4aTb TOUKM NOLKITHOYEHUSA U, ecrnn
TpebyeTcs, NPOMEXYTOYHbIE TOYKM, YepPe3 KOTOPbIE AOSMKEH NPONTU LWNaHr (Hanpumep,
NPUCOEaNHUTENBHbIE TOYKM XOMYTOB). Takke, Anst 6onee TOYHOro pa3MeLLEHMS LINaHra,
MOXHO YyNpaBnaTb NoNoXxeHnem JornosHumernbHbIX mo4YeKk — Npou3BOSIbHO BblOpPaHHbIX
TOYeK Ha LunaHre.

Mpy NOCTPOEHNN MOXHO 3aAaBaTh ANWHY WNaHra. Ecnun 3agaHHas anvHa okaxeTcs
HeJ0CTaTOYHOW, TO NMOSIBUTCS COOTBETCTBYIOLLEE NpeaynpexXaeHne okono Kypcopa u
COOOLLEHNE B MPABOM HWXHEM YITy 3KpaHa.

HobasneHa komaHga lMpumMeHumsb winaHe noemopHo. KomaHaa no3sonseT noBTOPHO
NPUMEHATL YK€ CO3AaHHble WaHru. Mpu NpUMEHEeHUN CyLLEeCTBYIOLLErO LWaHra B HOBOM
MECTE U3MEHSAETCS TONBbKO €ro TPAEKTOpMS B COOTBETCTBUM C 3aaHHbIMU TOYKaMK, a
ocTanbHble NapamMeTpsbl (4nvMHa, 0603HauYeHne, NPUMEHEHHbIN WabnoH) ocTalTcs
HEN3MEHHbIMWN.

MepepaboTaH anroputm paboTbl KoMmaHabl [Tocmpoums mpy6onpoeod. Tenepb MOXHO
NOCTPOUTb TPYOONPOBOA C pas3nMYHbIMU CTUMNSMWA.

Ctunb TpybonpoBoga — Habop napameTpoB TpyObl N 3NEMEHTOB BETBNEHUN U
NMOBOPOTOB, CO3aBaeMbIX aBTOMATUYECKMN, @ TakkKe NapaMeTpoB TOYKU
npucoeauHeHnst K 000pyaOBaHNIO.

Bce ctunu, Haxogawmecs BHyTpU AOKYMEHTa, NpuHaanexaT TONbKo 3TOMy
AOKYMEHTY. MIX MOXHO peaakTnpoBatb, yaansaTtb, 4ob6asnaTtb. Ctunum TpybonpoBogos
MOXHO co3aTb B TekyLeM harine, MOXHO 3arpysuTb U3 yXe nmeromxca gpannos.

Ecnu ctunu Tpy6onpoBoaoB B MeCTax UX CTbIKOBKM HE COBMAAalOT, TO NOABMASETCA
npegynpexaarLmni 3Ha4okK.

[lo6aBneHa komaHaa Co3damb mo4ky nodknroyeHusi. KomaHga no3BonseT 3agatb
napamMeTpbl NoAknoYeHns TpybonposoaoB. MoXHO ykasaTb ycroBHbIN npoxos (Dy),
TONLWMHY CTEHKUN TPYObl, HApY>XHbIN guameTp TpyObl, cpeay, B KOTOpon paboTaeT AaHHbIN
Tpybonposoga, n ycnosHoe gaesnexune (Py). Ecnv npu noctpoeHnmn Tpybonposoaa B
KayecTBe HavarnbHOW yKa3aHa ToYKa C 3aaHHbIMU NapameTpamu, To CTUNb Tpybonposoaa
6ynet BbibpaH aBTOMaTudeckun. Ecnu B channe 3anncaHo HECKONbKO CTUMEen ¢
noaxoasawmMMm napameTpaMmm ansg AaHHON TOYKM NOAKIoYeHMs, ByaeT npeanoxeHo
BPYYHYIO BblOpaTb CTWUMb U3 CNMCKa NOAXOAAWMNX. Takke Ha TOYKe NOOKIMIOYEHNSA MOXHO
yKkasaTb OTBETHbIV anemeHT. [pu noctpoeHun Tpybonposoga OT TOYKM NOOKMOYEHUSA 3TOT
anemeHT 6yaet aobaBnaTbCs B Tpy6ONpOBOS aBTOMAaTUYECKM.

Mpwv noakntoyYeHUn TPydONpPOBOAA ¢ HENOAXOAALLMMY NapaMeTpamMmn NosBUTCS
npeaynpexaeHve.

O6opydoeaHue: Pazsepmku

1.

2.

Ons Mampy6ka koHU4Yecko20, mun 3 BBeAeHO aBTOMaTUYEeCKoe YBENNYEHNE TOYHOCTHU
pacyeTa pasBepTKu.

B komaHae Mampy6ok yunuHdpudeckul, mun 1 nosiBunacb BO3MOXHOCTb CO34aHUSA
natpybka B Buge obbl4HOM Tpybbl (6€3 ckocoB).

Bo Bpems paboTbl npunoxeHus Tenepb 3anuceiatoTcs nor-cpannsl. Mx Heobxoammo
npenocTaBnATb Npu obpalleHun B TEXNOAEPXKKY AN pelleHns npobnemM ¢ NpurnoxeHnem
O6opydoeaHue: Pazeepmku.
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Omnu4usi eepcuu 18 om eepcuu 17.1

MexaHuka: lNpyXuHbi

1. ,El,o6aBneHa BO3MOXXHOCTb MPOEKTUPOBaAHUA NPYXUH paCTAXEHNA C 3alernamm,
pacnonoXeHHbiM B nNepneHaunKynAapHbIX NiTOCKOCTAX.

2. [obaeneHa napameTpusaums TpEXMEPHOM MOAENMN NPYKUHbI PACTSXKEHUS MO YMCIy
BUTKOB.

3. [OobaBneHa BO3MOXHOCTb yKa3aHWUsi B TEXHUYECKMX TPebOBaHUSIX ANUHBI pa3BEPHYTOM
MPY>XWHBbI.

O6opydoesaHue: CeapHble cOeOUHEHUSs
1. HoBble BO3MOXHOCTH npum pa60Te C MoaendaMu:

Mpun co3gaHnm cBapHbIX LWBOB MOXHO 3afaBaTtb CTUMb NIMHWUK, KOTOPbLIM OyaeT
oTobpaxaTbCs NIMHUS CBapKM Ha accouMaTUBHBLIX BUaax Moaenu B yepTexe. YToobl
NIMHMK CBapKM NOKa3biBanuchb, B NapameTpax Buaa Heo6X0aMMOo BKIHOYMTb ONUMIO
Kpuesbie B cnucke O6bekmsbi cekunn O6bekmei.

PeannsoBaHa paboTa ¢ ogMHakoBbiMK WBaMK. [IOCTYNHO cOo3A4aHUe HECKONbKUX NyTen
AI1A ofHOro LWBa.

B komaHge O6o3HayeHue ceapHOo20 wea npu cosgaHnn o6o3Ha4YeHNS MOXKHO
BbI3blBaTb KOMaHAbl N3 MEHIO 3IEMEHTOB yrnpaBreHus Ha NaHenu napameTpos:

— MeHIo aneMeHTa Tekcm 0603HaYeHuUs:
- Mpoesepumb o603Ha4yeHusi no FOCT
— MeHIo anemeHTa Ne:
- YcmaHoeumb nocnedHuli Ne wea
- YcmaHoeumb Hoebili Ne wea
- YcmaHoeumb Ne wea ebi6bopom
— MeHI0 anemMeHTa Bceeo:
- Modcyumamsb webl ¢ mekyw,um Ne

N3ameHeHo oTobpaxeHne cBapHbIX LWBOB B [lepeBe NOCTPOEHUst MOAENW: CBAPHbIE LUBbI
CrpynnupoBaHbl B cneyunansHom pasaene [lepeea.

2. HoBble BO3MOXHOCTU Npu paboTe ¢ YepTexxamu:

B komaHge O6o3HayeHue ceapHO20 wea noasunncb cnegyroume BOSMOXHOCTU:

— co3[aHue CCbINKU Ha TEKCT UNK CBOWCTBA co3gaBaeMoro obo3Ha4vyeHus n/mnm Ha
0003HauYeHne NMHUM paspesa/ceyeHns B TEXHUYECKNX TpeOOBaHUSAX YepTexa,

- B cnucke lMocsiedHue nobaBneHa BO3MOXHOCTb OTODpaxaTb co3AaHHbIe
0603HaYeHnst TEKYLLLEro JOKYMEHTA,

— py4HOW BBOZ MaccChl HanmaBreHHOro MaTepurarna CBapHoro LUBa,

— pacyeT ANUHbI U MacChl HaNMaBneHHOro Matepuarna LWwea A CTaHAapTHbIX 1
HecTaHOAPTHbIX LUBOB C TEKYLUMM HOMepoM Ne.

Kpome aToro, komaHga O60o3HayeHue ceapHo20 wea fopaboTaHa B YacTu co3gaHns
0603Ha4veHun ceapHbIx coeguHeHun no I1ISO (DIN) 2553:2013 n TOCT P UCO 2553-
2017.

B komaHgax O6o3HavyeHue ceapHo20 wea u KoHcCmpyKmueHbie 35ieMeHmbl
CeapHbIX Weoe Npun co3gaHnn unum pegakTMpoBaHnM 0003HAYEHUIN N KOHCTPYKTUBHbIX
3N1EMEHTOB B IOKYMEHTE MOXHO Bbl3BaTb KOHTEKCTHbIE MEHI0 — LLENYKOM NpaBoWn
KHOMKM MbilWN. DTN MEHI0 cogepKaT YacTo UCNONb3yeMble 3fIEMEHTbI yNpaBneHus ¢
MaHenu napaMeTpoB, KOMaHAbl NPUNOXEHUS.

B komaHgy KoHcmpykmueHble anemeHmbI ceapHbix weoe [obaBneHbl
rpadounyeckmne nsobpaxennsa gnsa FOCT 16037-80.
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— bBasbl AaHHbIX Macckl MOFOHHOrO MeTpa HanmnaBrneHHOro MaTepuana aAnsg cTaHaapTHbIX
LLBOB B 3aBMCUMOCTM OT CTaHAapTa, TUna LiBa U TOMWMH CBapMBaeMbIX AeTanen
cogepxaT uHdopmaumio B cootBetcTBum ¢ OCT 24.940.02 nameHenne Net.

- Tpu nepBoM BbI30BE KOMaHAbl NPUIOXEHNSs 3anyCKaeTcsi MacTep HaCTPOMKK
napameTpoB npunoxeHunsa. OH No3BoNsieT ObICTPO HACTPOUTL NPUNOXKEHNE
onTumMarnbHbIM 0bpa3om.

KomaHabl lMposepka o603HayeHuli no F'OCT, lMpumeHumb mekcmbi 0603HayvyeHul TLU
u3 napamempoes, lpumeHumb ceolicmea 0603Ha4yeHull U3 napaMmempos v
Pedakmop ceolicme paboTaloT U B Moaenu, 1 B rpaddMyeckoM JOKYMEHTE.

Paamepbl amnanoroe komaHa Pepaktop HomepoB wBoB no [OCT, Pedakmop
Konuyecmea oduHakoebix weoe no FOCT v lNMpoeepka o603HavyeHul weoe no FOCT
MOXHO MeEHATb. Pasmepbl OuanoroB COXpPaHAKTCS M NPU MNOBTOPHOM BbI30BE KOMaHA
BOCCTaHaBNNBAKOTCS.

5. VicnpaeneHbl HangeHHbIe OLLIMOKN.

O6opydoeaHue: Pazsepmku

1.

w

[o6aBneHbl HOBbIE 3NIEMEHTbI:

— 0OTBOJ COCTaBHOW TwM 2,

— 0TBOA COCTaBHOM TUM 3,

- Tpyba npsmoyronbHas,

- Tpyba MHoroyrosnibHas.

[nsa Bcex TMNOB 0TBOAOB AoBaBnNeH OMNOMHUTENBHbLIN BapuaHT pacdeTa.

Bce TpexmepHble anemMeHTbl Tenepb CO34at0TCA Kak MaKpO3rieMeHThI.

Hob6aeneHa HacTporika Ocmaensimb mosibko 3D c6opky. Ecnu onums BKtoYeHa, TO

nocne cosaaHus NPUNOXeHWeM COCTaBHbIX TPEXMEPHbIX ANIEMEHTOB OTKPbITbIM OCTaHETCH
TOnbKO Gann cbopkn,a pannel aetanen 6yayT aBTOMaTUYECKN 3aKPbIThl.

Hob6aeneHa HacTporika 3agpy3ka no Kypcopy. [laHHasa HacTpoWnKa BAUSIET Ha KONMYECTBO
AENCTBUIA NpU 3arpy3ske NpUNoXeHus.

McnpaBneHbl 3amedeHHble OLLNOKN.

O6opydoeaHue: MemasnnokoHCmMpyKuuu

1.

[ob6asneHa komaHaa Bonnmoeoe coeduHeHue. OHa no3sBonseT 4o6aBUTb Kpenex B
rpynny otBepcTui. KpenexHoe coegnHeHne MoXeT BKNoYaTth: 60nThl, Wwanbbl, B TOM
yncne MpyXuUHHbIE, N ranku.

[obaeneHa komaHga CoxpaHumb murnoeoe coeduHeHue. OHa NO3BONSET COXPaHUTb
TMNOBOE COeAMHEHNE MEeTaNIMYeCcKnX KOHCTPYKLUMIA B BUBNNOTEKY COeaANHEHUN
(obbekToB), Noakno4veHHy B KoHdurypauumn npunoxeHusi. TunoBoe coeguHeHne — a1o
MECTO COeQUHEHUs AeTanen MeTanMyeckon KOHCTPYKLIMKN, MHOTOKpaTHO BCTpeYatoLLeecs
B pamMKax OQHOW MEeTanIoKOHCTPYKLNN.

[obaeneHa komaHaa [Jobasumb munoeoe coeduHeHue. TUNoBoe coeguHeHne
BbiOMpaeTcst U3 GUBNMOTEKM TUMOBLIX COEAMHEHUI 1 BCTPanBaeTCa MexXay
CyLLeCTBYOLLMMN B MOAENU ONOpHbIMY AeTanamu. OnopHas getans — npodusb nnu
nnacTuHa, BbINOSIHEHHAs! C MCMONb30BaHNEM NpunoxeHus O6opydoeaHue:
MemannokoHcmpykuyuu. Ecnn B pesynbtate BCTaBKU TUNOBOIO COeAMHEHUSI BO3HUKAKOT
KOHPINKTbI 1 OLLIMOKM, aBTOMATUYECKN 3anycKkaeTcs NpoLecc, NO3BONSAOLWMN UX
NCnpaBuTb.

B komnnekT noctaeku npunoxennss O6opydoesaHue: MemansoKOHCMPYKYUU BKIIOYEHA
6mbnmnoTteka TMNOBLIX COEANHEHNI ANt AEMOHCTpaLMM paboTbl NPUIOXEHNST U BbICTPOro
cTapra.
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O6opydoesaHue: Tpybonpoeoolnbl

1. CneumanbHas Bpe3Ka Ternepb MOXET BbIMNONHATLCA N B Clly4ae, Korga oceBble JIMHUN
pr6bl n nany6Ka He neXaT B OAHON NSIOCKOCTU.

2. WN3meHeHo oTobpaxeHue OTCTYNOB, BbINOMHEHHbIX HA TopLax Tpybbl NPy NOMOLLM
KOMaHabl M3MeHuUmb OnuHy: ecnv K Tpybe npumeHsinacb onepauns U3sMeHumsb OnuHy,
TO Ha ee KOHLax 0ToGpaXaroTcs crneumanbHble 3Ha4YKW, BbIAENMB KOTOpble, MOXXHO
OTPeAaKTUPOBaTh YUCIIOBbIE 3HAYEHWNS OTCTYMOB.

3. [pu HacTporike napameTpoB TPyOoNpoBoAa MOXHO Ha3Ha4YaTb 3a30p Mo CBapKy Ans BCeX
Tpy6, BXOAALMX B pedakTupyemMblin Tpybonposos.

Basnibl u MexaHu4Yeckue nepeaa'-lu
1. T[eHepauusa TpexmMepHbIX Mogenen

PaspaboTtaH Moaynb reHepaumm reoMeTpuyYeckm KOPPEKTHbIX MoAernen 3ybyaTbix konec
UMNMHApUYEcKor 3ybyaTon nepegaydm ¢ apoyHbIMU 3yObamu.

B aTom mogyne chopmupytoTcs 3ybyaTtble Korneca ¢ TEOpeTU4EeCKM TOYHON reoMeTpren
apo4HbIX 3yObeB C 3BONbLBEHTHOM (hOPMON 3yba BO BCEX CEYEHUSIX,
nepneHauKynspHbIX ocu koneca. Kpome Toro, B pac4ete reomeTpmm npegycMoTpeHo
3agaHue napameTtpa 604koobpa3HOCTM (OTKIIOHEHNE NOBEPXHOCTEN 3yba Ha
AenuUTeNbHOM LUMNMHApe Ha Topuax konec). Beog 604koobpasHoCTM no3sonsieT
YMEHbLUNTb KPOMOYHOE BbIKpalUMBaHWE U N3HOC 3yObeB, a Takke HUBENMPOBATb
NOrpeLlHOCTM U3roToBIEeHUsA N MoHTaxa. OgHako obpaboTka Nogo6HbLIX Mogenen
BO3MOXXHa TOSIbKO HA MHOrOKOOpAMHATHOM cTaHke ¢ YlY.

PaspaboTtaH Mmoaynb reHepaumm reoMeTpuyeckn KOPPEKTHbIX TPEXMEPHBIX Modenen
3ybyaTbiX KOnec KOHMYECKOM nepeaayn ¢ TaHreHumanbHbIMn 3yo6bsamu.

Mpn bopmmnpoBaHUM Moernen Koreca 1 LWeCcTePHN UCNOSb30BaHbI Te Xe
MaTemMaTuyeckne MexaHusMbl, YTO U ANs KOHUYECKOW nepeaaym C KpyroebiM 3y6om.
Bnarogaps atomy moxeT 6bITb 06ecneyeHa nokanusaums 3auensnieHns, Npn KOTOpou
OyoeT uMeTb MECTO HekoTopasi 604KO06pa3HOCTb 3yOLEB LLECTEPHM U AINNMNCOBUAHbIE
MrHOBEHHbIE NMOLLAaAKMN KOHTaKTa, YTo CrnocobCTBYET CHUXEHMIO BINSHUSA
norpeLlHoCTeN MOHTaxa.

PaspaboTtaHbl MOgynu reHepaumm LWEeBPOHHBbIX 3yBG4aTbiX KONeC, peanncTuyHbIX
KOHMYECKMX pe3bb, reoMeTpu4eckm KOPPEKTHOM Moaenu 3aTbiNoBOK (604koobpasHom n
dopLiTeBEHb) 3yb4UaThiX LNIMHAPUYECKUX KOMEC.

2. CospgaHue yepTexen

B 6a3y BHeceHbl 4oNonHNTENbHLIE (YMEHbLUEHHbIE) pe3bO0OBLIE XBOCTOBMKUN ANS
NOCTPOEHUS MecTa Mo YCTaHOBKY KPYrion LWMLEBOWN rankn U MHoronan4aTomn
CTOMOPHOM Wanbbl (Kak nocrne NOALIMNHMKA, Tak U NPOCTO Ha Bany).

PacluvpeH nepeyeHb CTaH4APTOB, AOCTYMHbIX NPV CO34aHUN KaHaBOK NoA, CTOMOPHbIE
konbua. Kpome otevectBeHHbIX kKonew no FTOCT moryT 6biTb BbiOpaHbl konbua no DIN
471:2011-04 (BHewHwue konbua) 1 DIN 472:2011-10 (BHyTpPEHHNE KOMnbLA).

PeanusoBaH (yHKLMOHAN NOCTPOEHMS LUMOHOYHbIX Na30B Mo HECTAH4APTHbIE
npu3MaTUyYeCcKne N CErMeHTHbIE LUMOHKW.

Mpun NOCTPOEHUN LUINOHOYHOrO Nasa NoA NPU3MaTUYECKYHO LUMOHKY CTano BO3MOXHbIM
BblOpaTb TUN ppesbl (Nanbuesas unu amckosas). B crniyyae Boibopa anckoson gpesbl
MOXHO BblOpaTb agnameTp dpesbl (M3 6a3bl no FTOCT 3964-69. Ppesbl AUCKOBbIE
nasoBble 1 [OCT 8543-71 ®pe3bl Na3oBble 3aTbINTOBAHHbLIE).

PeanusoBaH (yHKLMOHAN NOCTPOEHNSI HECUMMETPUYHbIX LUMOHOYHbIX Na30B.

PeanunsoBaH BbIHOCHOW 3N1IEMEHT C BUOOM Ha apKy 3yba — Onsi yepTexxen nepegad c
apOYHbIMU 3yObAMM.

PeannsoBaH BLIHOCHOW 3NEMEHT C NPouem KaHaBoOK-pyYbEB KINMHOPEMEHHOIO
LWIKMBA — C Lenbio ONTUMM3aLM1 pasMeLLeHNs pasMepoB Ha YepTexe.

Peann3oBaH BbLIHOCHOW 3NEMEHT C CEYEHMNEM KITMHOBOIO PEMHA.
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MNepepaboTaH amnanor NoCTPOEHUs KNMHOPEMEHHOTO LLKMBA — C Lefblo onTumMmn3auum
pa3sMeLLeHnst pa3mepoB Ha YepTexe.

MepepaboTaH gmManor NOCTPOeHUs KoHMYeckon cTyneHun. [lobaBneHbl BapuaHThbl
NOCTPOEHUSA KOHNYECKMX CTyneHen ¢ pe3bbon. Beibop BapunaHTa ynpoliaet
nocnegytowyo paboTy B gmuanore nocTpoeHust ctynenn. [lobasneHa BO3MOXHOCTb
3a[aHns CKPYrneHun.

Mpun dbopMnpoBaHMM CeYEHUI BarioB, a Takke BbIHOCHLIX 311IEMEHTOB C Npodunem
BHELLIHEro LWNOHOYHOro nasa B criydae Hanmyms oTBepCcTuUs BHyTpU Bana dopmMmupyeTtcs
€ro peanbHasi reomeTpus.

Mpn 3agaHnn NapameTpoB LUMNLEBOrO COEAVUHEHUS Ha Bany peann3oBaHa
BO3MOXHOCTb PYYHOro BBOAA AnameTtpa pesbl.

PaspaboTaH HOBbI AONOMHUTENBHbLIA 3NIEMEHT LINNMHOPUYECKON CTYNEHN —
lMonepeyHbie omeepcmusi. OTBEPCTMA MOTYT ObITb CKBO3HbIE, IMyxXue, ¢ hackon, ¢
UMNMHAPUYECKOM N KOHMYECKON LIEKOBKOM, C pe3b00oii 1 NOA4 KOHUYECKUI WTNMT no
FOCT 3129-70. Mpw nocTpoeHun oTBEPCTUA MOXHO 3adaTh ANS HEro Kak yron
HaKNoHa, TaK 1 yros nosoporTa.

PeannsoBaHo peanuctnyHoe otobpaxkeHne B YepTexe KaHaBoOK ANnd Bbixoda
LwnncpoBanbHOro Kpyra.

PeanunsoBaHo NOCTpPOEHNE KaHaBOK Mo calibHUKOBbIE BOWITOYHbLIE KOSbLA

BBeneHa BO3MOXHOCTb BbiOOpa BapuaHTa KOHTPOMS LMIMHAPUYECKMX LLWECTEPEH MO
NoCTOSIHHOWM xopAe (BBo4 BapmaHTa B Tabnuubl napameTpoB). O6ecneveHa npoBepka
AOCTYMHOCTU NPUMEHEHNS METOAA KOHTPOMS HAa OCHOBaHWM NPOBEAEHHOIO pacyeTa
nepegauu.

MonHocTbio nepepaboTaH Moaynb 3aTblNOBKN 3yObeB. PekomeHayeTcs ncnonb3oBathb
TUMbI 3aTbINOBKM 604YKO06pPa3HbIU N ¢ghopuimeseHb. TV 3aTLINTOBKN ¢hopuimeseHb
peKoMeHAYyeTCa ANs TsKeNoHarpy)XeHHbIX nepegay. 3a cHeT 3a0CTPEHHOrO yria Topua
yron AaBneHuns npu nepeknioyeHmmn Gonblue yrra TPeHUs U NnepeknioveHme npomcxoanT
nerye v nnaBHee. [laHHbIV BUA, 3aTbINOBKM MOXHO BbIMOMHUTb TOMbKO Ha CTaHKax C
yry.

PeanusoBaH BbIHOCHOW 3f1EMEHT C npodunemM cpepmnyeckon KaHaBKu.

Peanun3oBaHO NOCTPOEHME TPEYTrONbHbIX KAHABOK HA BHELLUHEM U BHYTPEHHEM KOHTYpe
N BbIHOCHbIX 3/IEMEHTOB C ee npodunem.

MosiBunack BO3MOXHOCTb 3afjaHNst YLUMPEHWUST KAHABKW Mo, CTOMOPHOE KOrbLIO.
Wcnonb3yeTcsa ana crnyyaes, kKorga HEBO3MOXHO 3apaHee BblYUCUTL MOSOXKEHWE
KaHaBKM — TOr4a OHa JeraeTcs 3aBegoMo LWwmpe, Yem TpebyeTcs, a n3bbITOK LMPUHBI
BblOMpaeTcsa NnpocTaBkamm u3 WnNngoBaHHbIX Wanbd npu cbopke ngenus.

Peann3oBaHo NOCTPOEHUE CTYyMNEHEN C KOHNYECKMMK pe3bbamu (meTpudeckaa TOCT
25229-82, prommoas OCT 6211-52, TpybHaa FOCT 6211-81, 6anoHHas FTOCT 9909-
81 1 koHu4eckme pesbbbl Ana 6ypunbHbIX KonoHH FOCT 28487-90 n TOCT P 50864-
96). [ins Bcex pe3bb mMoryT 6biTb CO3AaHbI BbIHOCHBIE 3N1IEMEHTLI C Npodmnem pe3sbbbl
n C Heo6XO0aUMbBIMU OOMNOMHUTENBbHBIMY 3NIeMEeHTaMM COornacHoO ctaHaapTam
(Hanpumep, ons pesbb ons OypunbHbIX KONOHH — Npodounn 3ape3bboBbIX
pa3rpy304HbIX KaHABOK W T.M.).

PacueTbl MexaHU4eCcKux nepenad

PaspaboTaH MOAyrb reoOMeTPUYECKoro pacyeTa UunMHapuyeckon sybyarton nepegaym
C apoyHbIMM 3yBbAMU. ApOYHbIe 3yObsi NO CPaBHEHMIO C TPAAULMOHHBIMU NPAMbIMU
3yObAMN NPU MOEHTUYHBIX KOHCTPYKTUBHO-TEXHOMNOMMYECKNX NapaMeTpax No3BonsioT B
nepegaye nony4nTb 60nblKA KOIMPUUMEHT NnepekpblTva (¢ €=1...1,2 0o €=2,5...3) n
TEeM CaMbIM MOBbLICUTb HECYLLY CNOCOBHOCTb M CYLLECTBEHHO CHU3UTb CKOPOCTb
OTHOCUTENBbHOIO CKOMBXEeHUSA 3ybbeB B 3aLenfieHum.

B pacueTe uunuHapuyeckon 3ybyarton nepegaymn BHELHErO 3auensieHns
npeaycMOTPeH pacyeT LWEBPOHHLIX Nepeaad.

PaspaboTaH Mogynb reoMeTpuyecKoro pacyeta KOHUYECKOW nepenaydm
TaHreHumanbHbIMK 3y6bamu.
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- B pacyeTe 4YepBAYHbIX UMNMHOPUYECKMX nepenay Ha TENNOCTONKOCTb peann3oBaHa
BO3MOXXHOCTb MNOJ1b30BATENIbCKOIro Macisia.

4. Pac4eTbl KpenexHbIX COeauHEHNN

- PaspaboTtaH Moayrnb NPOBEPOYHOro pacyeTa LMNOHOYHOIO COeAMHEHMS
(Nnpu3amaTnyeckne n CerMeHTHbIE LLMOHKM).

- PaspaGOTaHa MeToAduKa onpeaeneHnda aonyckaemMblx HaI'IpFI)KeHI/IIZ CMATUA N Cpe3a B
LLINOHOYHOM COoeaANHEeHNN.

Omnuyusi eepcuu 17.1 om eepcuu 17

MexaHuka: lNpyxuHbi

1. OI'ITI/IMI/I3I/IpOBaHO NOCTPOEHNE TPpEXMEPHbIX mMoaenemn NPYXWUH. B pe3yrnbTaTte CKOPOCTb
NOCTpPOEHUA mMoaenemn no pes3yrnbTatam TECTOB yBeNnMn4iunachb B Ba pasa.

2. an/I NOCTpPOEHUN TpexmepHoﬁ MoAenn NpyxnHbl be3 pacyeTa nosasuiiacb BO3MOXXHOCTb
3afaBaTtb npepnonpenereHHble COCTOAHUA NPYXUHDI. NX MOXHO Bbl6paTb n3 Ta6J'II/IU,bI
nepemMeHHbIX.

3. [obaeneH pacyet no OCT 3-2561-91 «[py>KMHbI BUHTOBbIE LIUIMHAPUYECKNE KPYHEHMS.
TexHnyeckune ycnosus».

MexaHuka: AHuUmauyus

1. lMosiBUNacb BO3MOXHOCTb 3a[laBaTb KOHEYHOE MOMOXEHNE KOMMNOHEHTa Ha Lware
nepemeLleHns 6e3 cosgaHusa nunu Belbopa TpaekTopun. KOMMNOHEHT MOXeT ObITb
nepeMeLleH B KOHEYHYI0 TOUKy JtobbiM Bo3MOXHbIM B KOMIMTAC-3D cnocobom. B meHto
lNapamempsi no6asneHa komaHaa lNMepemeweHusi — U3 HaYyaribHO20 MOJIOXKEHUS 8
mekyujee.

2. [Hopa6oTtaHa CnpaBo4yHas cuctema.
3. WcnpaBneHbl 3ameYveHHble OLLNOKMN.

O6opydoeaHue: CeapHble cOeOUHEHUSs

1. B komaHgoe O6o3HayeHue ceapHO20 wea B rpadnyeckoM AOKyMeHTe gobaBneHa
BO3MOXXHOCTb pacyeTa MaccChl HannaBfeHHOro MaTepumana CBapHOro LBa.

2. B komaHge O603HayeHue ceapHO20 wiea B MOZEN, Npy BBOAE TEKCTa 0603HaYeHs,

oTobpaxaeTcs MHpopMaLms 0 AfIMHE CBapHOro LWBa M Macce HannaBneHHoro matepuana

CBapHOro LBa.

3. B komaHgoe O6o3Ha4YeHue ceapHO20 wea NobaBreHa BO3MOXHOCTb CO34aHNs
0603HaYeHNs HecTaHAapTHOrO LLUBA C MYCTON NOMKOW U C BBOAOM NPOM3BOSBLHOMO TEKCTa
BMECTO napameTpoB 0603Ha4YeHUs LUBa.

4. B komaHae Pedakmop KOHCMpPYKMuUe8HbIX 3sieMeHmoe fobaBneHa BO3MOXHOCTb

O4UCTKM obnacTn BHYTPU KOHTYpa HeCTaHOapTHOro CBapHOro wBa B COOTBETCTBUU C roCT

2.312-72.

5. [HobaeneHa komaHga lMpeobpa3zoeaHue o603HayvyeHul u3 3D e 2D. KomaHnga
npegHasHavyeHa anga npeobpasoBaHms B pa3pyLUeHHbIX acCounaTUBHbIX BUaax
obo3HayeHun, nepegaHHbix 3 mogenu (3D), B 0603HaveHus 2D. MNpeobpasoBaHHbie
0603HayeHns ByayT OOCTYNHbI ANA peAakTUpOoBaHNs B rpacoMyeckoM AOKYMEHTE.

6. B komaHoe O6o3HavyeHue ceapHO20 wea NosiBunacb BO3MOXHOCTb (hOpMMpPOBaHMS
OTCTYNOB B Hayane 1 KoHue wea. OTCTynbl 3a4atTCa NPY MOMOLLM XapaKTEPHbIX TOYEK.
OTCTyNbl y4MTBIBAKOTCSA NPU pacyeTe AMNvHbI LWBA U, COOTBETCTBEHHO, BNUSIIOT Ha pacyeT
Maccbl HanfaBneHHOro marepuana. BosspaT K MICXOQHOMY COCTOSIHMIO (T. €. cOpoc

OTCTYMNOB) OCYLLIECTBIISIETCA KOMaH0W KOHTEKCTHOro MeH0 BoccmaHo8umbs cocmosiHue.

7. ﬂ,]‘lﬂ NPepPbIBACTOrO LBa NoABUI1aCb BO3MOXHOCTb N3SMEHEHUA HanpaBneHNA NOCTPOEHUA.
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O6opydoeaHue: Pazsepmku

1.

B npunoxeHne nobaBneHsbi:

—  TPOWHUK, TUN 4;

—  TPOWHUK, TMN 5.

VcnpaBneHbl HangeHHbIe OOk,

M3meHeHa paboTa C KITYOoM 3aLunTbl: €Crn NPUIIoXKEHNe NOAKNIYEHO, TO NULEH3NS
3aHMMaeTcs 1 ocBoboXgaeTca aBTOMaTUYECKN. YCIOBMEM 3aHATUSA NULEH3UN ABNAETCS
BMONMOCTb MTaBHOIO OKHA MPUMNOXEeHUs Ha akpaHe. Ecnn okHO nepectaeT 6biTb BUOUMO,
TO NnuueH3ns oceoboxaaeTtca. [laHHaa pyHKUMA BBegeHa Ans KOMEOpPTHOM paboTbl C
CETEBbLIM KIOYOM, €CIN KONIMYECTBO NIMLEH3MI Ha HEM MEHbLLE, YEM KONMYECTBO pabounx
MEcCT.

O6opydoeaHue: MemannokoHcmpyKyuu

1.

2.

B komaHgax lNMnacmuHa v Npynna omeepcmut nosiBUnack BO3MOXHOCTb 3a4aBaThb
hopmoobpasyoLLyo reoMeTpuio NPy NOMOLLM MOSIb30BaTENbCKOro 3CK13a.

Hoeas komaHaa CkpyaneHue. [03BoNseT CTPOUTb CKPYrieHMs Ha Npodunsax, nnacTnuHax
n pebpax KecTKOCTH.

B napameTpax 06beKkToB nosiBunacb BO3MOXHOCTb YNpaBnsTb CO34aHMEM 0ObeKTOB
cneuundmrkaumm, a Takke BO3MOXHOCTb CMEHbI pasfena crneumdukalmi.

O6opydoesaHue: Tpyb6onpoeoonl

1.

Hoeas komaHaa Co3damb 06bekmbi cneyughukayuu 0551 ebibpaHHbIX mpy6. KomaHaa
CNY>XUT ANa aBTOMaTUYEeCKOro co3aaHnst 06bEKTOB cneundunkaumm ans BblbpaHHbIX Tpy6
(TpyBbI OMKHBI BbITb MOCTPOEHbLI C MOMOLLLIO NPUNOXKEHUS).

MosiBunack BO3MOXHOCTb B MpoLecce NOCTpoeHnss TpybonpoBoAoB 3aaaBaTb napameTpbl
TpyO Bpy4HY!tO.

Banbi u MexaHu4eckue nepeda4u

1.

2.

"eHepauma TpexmepHbIX Mogenemn

- PaspabotaH Mmoaynb reHepaunm reoMeTpu4eckm KOPPEKTHbIX MoAeNen NNOCKMX Konec
NIOCKOLMANHOPUYECKON 3ybuaTon nepegayn.

- [JopaboTaH Moadynb reHepauun reoMeTpMYECKN KOPPEKTHLIX MOLENEN LLIECTEPEH
KOHWYECKOM nepeaayn ¢ KpyrosbiM 3yb6omM. N3aMeHeH npuHLmMn Has3HavYeHns
KO3 DULMEHTOB NoKanuaaunm n ux (pusnyeckmin CMbICA: Tenepb OHU COOTBETCTBYHOT
yrnam KadaHus ngeanbHoro obkaTtHoro Bbipesa wecrtepHun. Kpome toro, paspabotaH
MEXaHN3M COXpaHEHNs1 naeanbHOro obkaTHOro Bblpesa wectepHn. CoxpaHeHHble
JaHHble aBTOMaTUYECKN UCTONb3YIOTCA NPUY MOCeayLWnX NepecTpoeHNsaxX LEeCTEPHN
(non6ope koahpMUMEHTOB NoKanusaumm Npu perynnpoBKe MOMOXEHUSA 1 pa3mepa
nNATHa KOHTakTa), bnarogaps Yemy NepecTpoeHnst 3HaUNTESNbHO YCKOPSHOTCS.

CospaHue yepTtexen

- [JobGaeneHa BO3MOXHOCTb MOCTPOEHUST HAPYXXHbIX U BHYTPEHHUX 3BOSIbBEHTHbIX LUINL,
cornacHo DIN 5480-2006.

- Pa3mepbl Bana Tenepb co34aloTCA B TOM Xe BUAe YyepTexa, Y4To 1 nsobpaxkeHune sana.
CneumnansHble BUAbI C pasmepamm 6ornblue He (PopMUpyOTCS.

- Ecnu pasmepsbl, aBTOMaTU4ECKM NPOCTAaBIIEHHbIE NPU CO34aHUM CTYMNEHU C pasMepamu,
ObINy OTpeaaKkTMpPOBaHbl BPYYHYIO (Hanpumep, Nonb3oBaTenb N3MEHUN
MECTOMNOSOXEHNE pa3MepPHON HaANUCK, TOYKM NPUBA3KA U NPOMY.), TO 3TN U3MEHEHUS
COXpaHsIITCA NpW NepecTpoeHnn n3obpaxeHunsa Bana, B TOM Yuchne nocne
peaakTMpoBaHUs Apyrux cTyneHen n gobasneHnst HoBbIX. [loTepsa nonb3oBaTeNbCKOW
HaCTPOWVKN pa3MepoB MOXET NPOU3ONTN TOMBKO B pedynbTare 3HaYUTENbHbIX
NU3MeHEeHMI napaMmeTpoB TON CTYMNEHN, K KOTOPOW OHWU NPOCTaBMEHBI.
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3. PacueTbl MexaHM4Yecknx nepegav

PaspaboTtaH Moaynb reoMeTpuyecKkoro pacyeTta niocKoLUNMHApUYECKon 3ybyarton
nepegauu.

Mpu BbIGOpE BapraHTa NOCTPOEHUSI KITMHOPEMEHHbIX LUKMBOB «[loabop
reoMeTpuyecKNX NapaMeTpoB LLKMBOB» CTanu AOCTYMNHbI Ans Bblbopa peMHn no
crangapty FOCT 5813-2015 (PeMHM BEHTUNATOPHbIE KINMHOBLIE U LUKNBLI A5
apuraTtenen asTomobunen, TpakTopoB U KOMBGAMHOB) M peMHK NO 3apyOeXxHbIM
crangaptam DIN/ISO/ARPM/MPTA u3 katanora gupmbl Optibelt (FTepmanus). B
NPOEKTHOM M1 MPOBEPOYHOM pacyeTe KNMHOPEMEHHOW nepefaydn Takke ctanm
AOCTYNHbI peMHU no 3apybexHbiM ctaHgapTam DIN/ISO/ARPM/MPTA un3 kaTanora
dupwmbl Optibelt (FTepmaHus).

PeanunsoBaH ¢yHKLMOHaN NOCTpoeHUsa Tabnumubl NapamMeTpoB Ha KITMHOPEMEHHbIE
WKuBbl. [JaHHble Tabnuubl He NpeayCMOTPEeHbl CTaHAapPTOM, HO YacTO UCMONb3YTCS
Ha npakTuKe.

Crtan goctyneH Bbibop Tvna 3ybope3Horo MHCTpyMeHTa asis o6paboTku anvumkna npu
reoMeTpuUYECKNX pacyeTax LMnMHOPUYEeCcKon 3ybyaTon nepeaayn BHyTPEHHETO
3auenneHva u nnaHeTapHon 3ybuyaTton nepegaydm [xerimca. B kayectBe MHCTPYMEHTa,
Kpome dosibsika, MoryT ObITb yKasaHbl ¢hpe3a-ynumka, duckoeas ¢hpesa,
nansuyeeas ¢ppesa v YIYy. MNogoGHbIN MHCTPYMEHT NPUMEHSETCA HA BbIMyCKaBLUMXCA
B CCCP 3ybohpesepHbix cTaHkax Ans 06paboTku annuUmMKNoB, B YaCTHOCTMH,
WHCTPYMEHT TUNa ¢hpesa-ynumea vcrnonb3yetcs npn obpaboTke Koco3yObix
anuumknoB. [laHHoe HOBOBBEAEHNE B pacyeTax MNO3BOMNSAET CHATb OrpaHnyYeHne Ha
3Ha4YeHune yrna HakrnoHa 3ybbeB y NogobHbIX KOCO3yObIX Nepeaay, HaknaabiBaemoe
ncnonb3oBaHveM Aonbskos 1 3y6oaonbexHbiX CTaHKOB (paHee [onyCcKanucb 3Ha4YeHus
okosio 15° n 23°).

Omnuyus eepcuu 17 om sepcuu 16.3

O6opydoesaHue: MemannokoHcmpykuyuu

1. B komaHpax NOCTPOEHNA NnacTtnH " I'IpOd)I/IJ'IGVI noAasunIiiaCb BO3MOXHOCTb Bbl60pa LeHTpa
TAXEeCTN ceHeHna B Ka4ecTBe I'IO3VILI,I/IOHI/IpyI'OLLI,eIZ TOYKN.

2. B accouuaTtMBHOM BMAE C MOOENN TeNnepb MOXHO CO3aTb NPOEKUUIO HE BCen
KOHCTPYKUUKN, a NPON3BOJIbHO Bbl6paHHOFO Tena Ui KOMMoHeHTa.

3. MNosiBunack komaHaa Cozdamsb yepmeixu onsi NMpoghuned, lNnacmuH u Pebep
»xecmkocmu. OCHOBHblE BO3MOXXHOCTM KOMaHbI:

OO0bekTbl 4Na co3gaHns YepTexen MoryT ObiTb BbiOpaHbl Kak B [lepeBe Mmogenu, Tak u
B rpacmyeckon obnacru.

HanpaBneHue anemeHTa B KOHCTPYKLMM MOXET HE COBNaaaTh C HU C OAHON U3 ocen
CMCTeMbI KoopauHaT. HecMoTps Ha 3TO, BUAbl ANeMeHTa B YyepTexe byayT KOPPEKTHbI.

I'Ipvl COo30aHnn 4YepTexa MacwTab Bmaa BbI6VIpaeTCFI aBTOMaTnU4eCKMn B 3aBUCUMOCTUN OT
Fa6apVITOB cevyeHunda anemMeHTa. I'IpM HeO6XO,EI,I/IMOCTVI ,EI,06aBJ'IF|I'OTCFI pas3pbiBbl BUAa.

3a oauH ceaHc pa6OTbI KOMaHObl MOXET ObITb CO34aHO HECKOJ1bKO qepTe>Ke17|.

Co3aaHHble YepTexn ANeMeHTOB aBTOMaTUYeCKN MOAKII0YATCA K COOTBETCTBYIOLLMM
obbekTaMm cneundukauum B TPEXMEPHOM MOAENN KOHCTPYKLUN.

MexaHuka: AHuUmMauyus

MosiBUNack BO3MOXHOCTb COXPaHATb B CLIEHAPMK Ha Liare aHMMauun pasnuyHble
COCTOSIHMS «CLiEHbI» (M3006paXkeHne ModEenNn Ha 3KpaHe) U OCYLLECTBNSATL NiaBHbIe
nepexodbl Mexay cLueHaMu, BKIYas MoOBOPOT, NepeMeLLeHMEe 1 MacluTabupoBaHme.
Mepexoa OT CUEHbI K CLIEHE MOXET NPoOUCXoanTb OAHOBPEMEHHO C 0ObIYHBIMM
OBVXKEHNAMUN KOMMNOHEHTOB.
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MexaHuka: lpyxuHbi

1.

2.

4.
5.

WHTepdperic npunoxeHns nepepaboTtaH ana obecnevyeHnsa eanHoobpasnsi BHELLHEro Buaa
¢ nutepdericom KOMIMAC-3D v17.

)J,o6aBneHa MHTEerpaunda co cnpaBO4YHNUKOM MaTepmanbl n COpTaMeHTbI.

B cbopoyHon mogenu nosisunack BO3MOXHOCTb BbIbOpa COCTOSAHUSA NPYXUHbI:
npeaBaputenbHas gedopmauusi, paboyas gedopmMaums, MakcumanbHas gedopMauus.
[nsa atoro cnepyeT BbibpaTh HYXXHYHO CTPOKY U3 Tabnumubl NEPEMEHHbIX.

McnpaeneH oT4eT, co3gaBaeMblil C MPY>XXMHOW KPyYeHMs.
M3mMeHeH uBeT TpexmMepHOn Mogenu npyxuHeol.

O6opydoeaHue: CeapHble coeOUHEeHUSs

1.

2.

5.

WHTepdelic npunoxeHus nepepabotaH ans obecnevyeHns eqmHoodbpasns BHELLIHEro Buaa
¢ nntepgericom KOMIMAC-3D v17.

B cTpoky cocTosiHusi aguanora Beoga napameTpoB CtaHAapTHOro Wwea fgobaeneHa
MHcpopmaLms O TUMe LWBa K cnocobe cBapKu.

B ananorax BBoga napametpoB CTaHAapTHOro M HectaHgapTHOro WBa Ha cnuckax Tuna
LLIBA NPaBOW KHOMKOWM MbILLW BbI3bIBaOTCA KOHTEKCTHbIE NaHenu Bolibopa Tuna LwBa.

B gnanorax npunoXeHust Ha cnnckax napaMeTpoB ABONHBLIM LLENYKOM NPaBOW KHOMKK
MbILLM BbI3bIBAOTCSH KOHTEKCTHbIE MEHIO BbiOOpa 3Ha4YeHus napameTpa.

VMcnpaBneHbl 3aMeYveHHble OLLINBKN.

Banbl u MexaHu4YyecKue nepeoda4u
1. JlnueHsnposaHune

HaunHasa ¢ gaHHoOM Bepcuu, B NMPUNOXeHWe BKKOYaeTca AononHeHne Banbl u
MexaHu4eckue nepedayu. Yacoenlie MexaHu3MbI. B nononHeHne BOLWNN:

- Uunungpuyeckas 3ybuaTtas nepegada ¢ 4acoBbiM Npodhunem,

- LleBoyHas yacoBas nepegava.

BHumaHue! [1ns paboTbl ¢ gononHeHnem TpebyeTcsa oTAenbHO onnaynsaemMas fmueHsus.

2. [eHepaumsa TpexMepHbIX Moaenen

- Pa3spaboTaHbl MOAYNM reHepaumm reoMeTpu4eckn KOPPEKTHLIX TPEXMEPHbLIX MoAENeN:
— WeCTepPeH LMnnHapUYeckor 3ybyaTon nepeaayn ¢ YacoBbiM Npogunem,
— 3Be3[04eK U LLeBOYHbIX TPMOOB LIEBOYHOW YaCcoBOW Nepeaayun.

- PaspaboTtaH gyHKumnoHan bopmMmpoBaHnsa pe3bbOoBbIX XBOCTOBUKOB C BHELUHEWN
METPUYECKON pe3bbon HEMOCPEACTBEHHO B TpexMepHon mogenu. MNpuHumn Beibopa
pe3bbbl 1 ee napameTpoB MOMHOCTLIO 3aMMCTBOBaH M3 Ananora co3fgaHus pe3sobl B
npunoxexHun Basbl u MexaHu4Yeckue nepedayqu 2D.

3. CosgaHue yepTtexen

- O6ecneyeHo NOCTPOEHNE pa3MepoB Ha BLIHOCKE C NPOMUNIEM 3BE3A0UKMN LIEMHOM
nepenayu.

- Tpwv NOCTPOEHUM HecTaHAAPTHbLIX NMPAMOBGOYHbIX LLMMLEB Tenepb MOXHO
penakTMpoBaTh Mobble napamMeTpbl, onpeaensLme ux reoMmeTpuio.

- BBegeH yHKUMOHAN NOCTPOEHMS KAHABOK M MOCAA04YHbLIX MECT Nop, Konbua
PEe3NHOBbIE YNNOTHUTENbBHbIE Kpyrioro cedeHnsi no FOCT 9833-73.

- O®yHkunoHan noctpoeHusi Kosbyeebix omeepcmuli nepepaboTaH B pyHKLNOHA
Bbipe3bi No Kpy2oeomMy maccuegy. [ToMMMO KpYribiX OTBEPCTUI, LOCTYMHbI
CerMeHTHble Bblpe3bl. [1pn 3TOM Kpyrnble OTBEPCTUSE MOTYT OblTb NOCTPOEHBI B Pa3HbIX
BapuaHTax (c backamu, ¢ pe3bbomn, rnyxue, ¢ LEKOBKOM — Bcero 32 kombuHaumm), a
Takke C HEHYNEBbIM 3HA4YEHNEM Yria OCx NepBOro OTBEPCTUS.

4. PacyeTbl MexaHU4YeCcKux nepegav

— Bo Bce TunbI nepenad BeBeeHa KpaTkasd AnarHoCTtuka xoaa pacyeT reomeTpun.

250



MydbTbl 3ybuaTble coegmMHUTENbHbIE: 4OPaboTaH anropmMTM pacyeta KoadPUUNeHToB
CMELLEHNSA NCXOOHOTO KOHTYpa. NMoMMMO nonyyYeHnst pacyeTHOro 3HadveHunst fobasneHa
BO3MOXHOCTb PY4YHOro BBOAA.

PaspaboTtaH mogynb reoMeTpMyeCcKOro pacyeTa UMnmHapuyeckon 3ybyarton nepegaym
C YyacoBbIM npodgunem Ha ocHose TOCT 13678-73.

PaspaboTaH MOayrnb reOMETPMUYECKOrO pacyeTa LeBOYHOM YacOoBOW nepenayn Ha
ocHoBe PTM 31.4005-76 n TOCT 13678-73.

B pacueTtax umnmHapu4eckmx 3BONbBEHTHbIX 3yb4aTbix nepeaay BBeLeH aBTOBbIOOP
3yOOpEe3HOro MHCTPYMeHTa Npy CMEeHe Moayns.

lMpoBeaeHa aganTaumst MoAayrnen pac4yeToB LNNNHAPUYECKNX 3BOSIbBEHTHBIX 3y04aTbiX
nepegad B ¢Bsi3n ¢ BBogom B genctene ¢ 01.01.2017 TOCT 13755-2015 OcHoBHble
HOpPMbI B3anmo3dameHsieMocTu. [epegayun 3ybyatble LMNMHOPUYECKME SBOSbBEHTHBIE.
B pacueTax Bcex TMNOB nepeaay BBeAeH BbIOOP CTENEHM TOYHOCTU U3 MEHIO U
COrnacoBaHHbIA BBOA, CTEMEHM TOMHOCTM ANs NapHOro Koneca.

CHATO orpaHM4eHne Ha Masnbli MEXXOCEBOWN Yron B pacyeTe KOHMYeCKon npsimo3ybon
nepegayn. Tenepb MOXHO NPOEKTUPOBATL TakMe nepeaayn ¢ MexoceBbiM yrrom oT 0
0o 85 rpagycos. [poBepeHo Ha peanbHOM n3genun.

Omnuyus eepcuu 16.3 om eepcuu 16.2

Banbl u MexaHu4YecKue nepeoda4u
1. 'eHepaums TpeXMeEpPHbIX Moaernen

B moayne reHepauun mogenen KOHMYECKMX KOMEC C KpyroBbiM 3yOoM BBeAEHA
BO3MOXXHOCTb YNpaBfeHUs NONoXXeHMeM CyMMapHOro NATHa KOHTaKTa 3a cyeT
N3MEeHeHMs NapaMeTpoB Nokanusauun. 3HavyeHns ko3 PULNEHTOB NoKanmMaawmm
yCTaHaBNMBAOTCS BPYYHYHO B Nosb3oBaTesnbckom danne Shaft3D.ini.

MepepaboTaH MexaHM3M reHepaumMm Moaenen YepBSAKOB: Tenepb A1 BCEX BapUaHTOB
dopmupyeTcs oceBor Npohusb U reHepaumns OCyLLEeCcTBISETCA NO OAHOMY NPUHLMNY.
ObGecneveHa reHepaums Mogernen YepBsiyHbIx konec TunoB ZI, ZN1, ZN2, ZN3, ZT1,
ZT2 (paHee — Tonbko TuNa ZA).

B Mogensax obecneyeHa reHepauus BbIXO4OB nNpodunen 4epBskoB (BCEX TUMOB) NPU MX
Hapes3aHun Ha Bany.

PaspaboTtaH Moaynb reHepaLmmn reoMmeTpuyYeckn KOPPEKTHbIX MoAenen 3ybyaTtbix
BEHL0B rnobonaHbIX YEPBSAKOB U YEPBSAYHbIX KOSlec.

PaspaboTtaH mogynb reHepaumm reoMmeTpruyeckn KOPPEKTHbIX MOAENEen 3Be3004eK 1
LeBOYHbIX KONec LLeBOYHOWN nepeaayu.

2. CospgaHue yepTexen

[lopaboTaHbl BbIHOCHbIE 3NIEMEHTLI OCHOBHOW M YMPOLLEHHON 3aTbINOBKM 3yba:

— BbIHOCHbIE 3N1EMEHTbI cAenaHbl 6onee KOMMNaKTHbIMMY;

- wpudTt 06o3HaYeHUs Buaa u paspesa npueegdeH B cootsetctene ¢ FOCT 2.316-68;
— Ans yrnoBbiX pasmepoB AobaBneHbl npeaerbHble 3Ha4YeHus.

[obGaeneH BLIHOCHON 3MIEMEHT C CEYEHMEM KaHaBKW Nnopg cTornopHble konbua no FOCT
13940-86 n TOCT 13942-86.

Cnyyaum, Korga Ha KOHNYECKMX LLECTEPHSX Marloro AnamMeTpa LUNOHOYHbIN nas
npopesaeT KOHYC NOAHYTPEHUST Ui gaxe 3y0 LecTepHU Tenepb UCMPaBIIAIOTCS
aBTOMAaTMYECKM M He TpebytoT py4yHon JopaboTKu YepTexa n Mmogenu.

B cuTyauun, korga Ha KOHMYECKMX LLUECTEPHSX OMaMeTp CrieayioLen 3a KOHYCOM
NOAHYTPEHUSA LUNNHOPUYECKOWN CTyneHn Obin Gonblue gnameTpa OCHOBaHWUS
NogHYTPEHMS, Nosyvyanacb HECTbIKOBKA CTyrneHen. [nsa NcknioyeHns aToro gobaeneH
elle ogvH BapuaHT OTPUCOBKN. B aTOM BapmaHTe yKkasbiBaeTcs He riybuHa KOHYCHOro
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noaHyTpeHus, a obwasn rnybuHa BMecTe C LNIMHAPUYECKOW CTYNEHbIO N ee AMaMeTp.

ConpsieHne KOHyca CO CTYMNEHbI CTPOUTCA aBTOMaTUYECKM.

[nsa koHu4ecknx npaAmMo3ybbix nepefad AobaBneHbl AONONHUTENbHbIE ANEMEHTbI:

- BuA 3yba c ykaszaHuem pasmepa 40 M3MEPUTENBHOIO CeYeHus,

- npodunb 3y6a B U3MEPUTENBHOM CEYEHMMN C YKa3aHNEM KOHTPOSbHbIX pa3mepoB
3yba.

OnTuMM3npoBaHbl pa3mMepbl Tabnuu napameTpoB, 6narogaps Yemy Tadbnuupbl ctanm

Bonee KOMNakTHbIMMU.

[MocTpoeHne BLIHOCHOIO 3NeMeHTa C Npodunem YepBska B OCEBOM CeYeHUn

BbINoOMHseTCAa ans vYepssakos Tuna Zl, ZN1, ZN2, ZN3, ZT1, ZT2 (paHee — TONbkKo Ang

Tuna ZA).

MocTpoeHne rmobomaHoro YepBsika ¢ anemeHTamm ogopmneHus (tabnuua

napameTpoB, MECTHbIN pa3pes ¢ NPoduemM, BLIHOCHOW 3fIEMEHT € Npodunem

YyepBsika, Cxema pa3BepTKU BUTKA Ha pacyeTHOM rnobovae yepssika). [Mpu aTom

KOHTpONupyemble NnapaMeTpbl B Tabnuue napameTpoB (4enuTtenbHas TonwmHa no

XOpAe BUTKa, BbICOTa A0 XOPAbl BUTKA) aBTOMATUYECKN YTOYHAOTCA nocne

dopMUpoBaHUS TPEXMEPHOM MOAENMN.

MocTpoeHne rnobomaHoro YepBAYHOro Koreca ¢ anemeHTamm odopmMnenus (Tabnuua

napameTpoB, BbIHOCHOW 3N1EMEHT C Npodunem 3yobeB YEPBAYHOIO Koreca B OCEBOM U

HOpManbHOM ceyeHun). Mpr 3TOM KOHTPONMpPyeMble nNapameTpbl B Tabnvue

napamMeTpoB (aenuTenbHasa TonwmHa 3yba no xopae, BbicoTa 40 XOpAbl) YTOUHSOTCA

nocne oopMuUpPoBaHns TPEXMEPHOM MOLESN.

Mpn NOCTPOEHMUN LUNMHOPUYECKOTO YEPBSIYHOro Koneca AOCTYNHO NOCTPOeHne
BbIHOCHOrO 3NieMeHTa ¢ npodunem 3ybbeB YEPBAYHOIo Koneca B OCEBOM U
HOpManbHOM ceyeHun). Mpu 3TOM KOHTPONMpyeMble nNapameTpbl B Tabnvue
napamMmeTpoB (aenuTenbHasa TonwmHa 3yba no xopae, BbicoTa 40 XOpAbl) YTOUHSOTCS
nocne popMmMpoBaH1a TPEXMEPHOWN MOAENN.

PeanunsoBaHa aBTomaTunyeckas nepegadya o603Ha4yeHUsa 1 HaMMeHOBaHUSA 13 YepTexa B
TPEXMEPHYIO MOAENb NPU ee reHepaunn.

Peanu3oBaHo noctpoeHne nsobpaxeHns 3Be3404KN LLEBOYHOW Nepeaayu ¢
anemeHTamn ocopmrieHms (Tabnuua napaMmeTpoB, BLIHOCHOW 3fIEMEHT C MPOdUIIEM
3ybbeB).

PeannsoBaHo nocTpoeHne n3obpaxeHnsi LLeBOYHOMO Koreca LieBOYHON nepeaayn ¢
anemeHTaMmmn opopmreHmns (BbIHOCHOW 3NIEMEHT C OTBEPCTUAMM MOL LIEBKN).

3. PacueTbl MexaHn4eckux nepegad

B pacueT koHn4eckon npsimo3ybon nepegaym BBeAEH pacyeT yrna CXo4uMOoCTy NIMHUIA
OCHOBaHuA 3yba 1 yTOYHEeHO Ha3BaHWe KOHTPOIbHbLIX NapamMeTpoB. [locne pacyeTta
napameTp BbIBOAMTCS B OTYET M B Tabnuuy napameTpoB Ha YyepTexe.

Peanun3oBaH BocCTaHOBUTENbHbLIV pacyeT uunuHapuyeckon 3ybyaTton nepegaydm
BHELWHero 3auenneHus. PakTnyeckm Takon pacyeT npeacrasnset cobon nogdop
napameTpoB 3y6yaTon napbl Npu BbIXO4e ee U3 CTpoS (T.e. MPU PeMOHTe y3na) 1
BbINOSIHAETCS HA OCHOBaHUN 3aMepOB JOCTYMHbIX Pa3MepOoB LWeCTEPEH Nnapbl.

Mocne BBOAA OCHOBHbIX MCXOAHbIX AAHHbIX U ONpeaeneHns cnocobos 3amepa
dopmmpyeTcsa KapTa 3amepos (Habop NUCTOB KapTbl 3aMEPOB 1 UX coaepXaHune
MEHSIETCS B 3aBUCUMOCTM OT U3BECTHbIX UCXOAHbIX AAHHbIX N N36paHHbIX cnocoboB
3amepa).

Mocne nonyyeHnst AaHHbIX MO KapTe 3aMepa Nosfb3oBaTeslb MOXET BHECTU JaHHbIE B
COOTBETCTBYHOLMX AManorax BBOAA.

B pesynbTupytowem guanore nonb3oBaTenb, OPUEHTUPYSCH HA pacHEeTHOE 3HadYeHue
OCHOBHOIO Llara 3auenneHus, MoXeT BblibpaTb Hanbonee nogxoaaLummn BapmaHT
COYEeTaHuA cTaHgapTa Ha nepegady, Mogyns, yrna npouns n UCXO4HOro KOHTypa.

lMocne okoH4YaTenbHOro pacyeTa nosib3oBaTtesib nepexoanT B CTaH,D,apTHbIVI aunanor
reoMeTpn4ecKoro pacyeTa nepenadu, roe n 3akaH4mBaeT ee pacyerT.
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[aHHbIn Moaynb B HacTosILLEe Bpems npollen anpobauunio B cnyxobe rmaBHoOro
mMexaHuka OCKOMbCKOro aneKkTpomMeTanypruieckoro kKombuHara, rge nonyymn
NONOXUTENbHbIE OT3bIBbI U Y)XXKe Hallen npakTnyeckoe npumeHeHune. Ncnonb3oBaHve
MOAynsi NO3BOSIUIIO 3HAYUTENBHO CHU3UTb BPEMEHHbIE 3aTpaThl Ha
BOCCTaHOBUTENbHbIE pacyeTbl NOAO0OHbLIX Nepeaay 1 NOBbICUTbL UX TOYHOCTb.

- Ecnu npu pac4yeTe 3ybuaTtbix nepegay co CTaHAapTHbIM UCXOL4HbIM KOHTYPOM U
cTaHdapTHbIM MoayreM n obpaboTke JONOSKOM BbIACHAETCS, YTO CTaHOAPTHOMO
aonbska HeT, TO Ha 3KpaHe NOSABMSAETCH OKHO ANs Bblbopa HecTaHAapTHbIX J0NGAKOB
13 nosnib3oBaTtenbckon 6asbl. B 3TOM OKHE MOXHO BblIOpaTh HY>XHbIN JON6SAK U BBECTU
B 6a3y HOBbIV 4on6siK.

- PaspabotaH Moaynb reoMeTpu4eckoro pacyeta rnobonaHeix nepegad. MNpu aTom
KpoMme ctaHaapTusoBaHHbIx TunoB (GB n GAU), goctyneH HecTaHOapTU30BaHHbIN TUM
GAUT — B 4epBsIKOM, Y KOTOPOro B kKa4ecTBe Npodunsis BOrHyTON HENUHeYaTomn
NOBEPXHOCTU NPUMEHSIETCA Ayra OKPY>XHOCTU. BOrHyThbin npodunb Yyepssaka
obecneynBaeT Goree paBHOMEPHOE pacnpedenieHne Harpysku mexay 3ybbsmn
Koneca, KOHTaKTUPYHOLLMMKU C BUTKaMKN YepBsika Ha Bxode. Kpome Toro, uckpmereHue
npogunsa Yepssika NOMOXNUTENbHO BIMSET Ha HECYLLY CNOCOBHOCTL rmobonaHomn
nepegauu.

- PaspabotaH Moaynb reoMeTpu4eckoro pacyeTa LeBOYHbIX Nepeaay Ha OCHOBE
PTM 31.4005-76.

— B BbIHOCHOWM anemeHT ¢ npodunemM 3Be3004KN LENHOW nepedayn gobaeneHsbl
pasmepbl.

- Ob6ecneyeH aBTonoabop 3ybopesHOro MHCTPYMEHTa Npu CMeHe MOAYINSA B pacyeTe
crneayloLwmx nepegad: LMNMHAPUYECKNE BHELLHErO N BHYTPEHHEro 3auenseHms,
peeyHas, BUHTOBas, NnaHeTapHas, opToroHanbHas, dyb4artas rnyxas mydTa.

— CHATO orpaHnyeHne Ha 3HaYeHne MEeX0CEBOro yrna B pacyeTe KOHNYECKOM
npsimo3ybou nepegayn. Tenepb MOXHO NPOEKTUPOBaTb Takne nepegadn ¢ MexoceBbliM
yrnom ot 0° go 85° (paHee o1 15° go 85°). NpoBepeHO Ha peanbHOM KOHUYECKON
nepegade c yrnom 4,5°.

4. TpebyeTcs oTAaenbHO onnayMBaemMas nMLUEH3us AN UCNOMb30BaHUA criefyowmx

BO3MOXHOCTEMN:

- KoHu4yeckasn nepeaaya c KpyroBbiMun 3yObsiMu,

- TnaHeTapHasa nepegadva [xerimca ¢ OQHOBEHLOBbIMY CaTeNUTaMu,

- OprToroHanbHaga nepegava «LunuHgpudecknin yepsak—LmnnHgpudeckoe kocosyboe
Konecov,

- 3ybuatopemeHHas nepegava,

- 3yb4yartasa coeguHuTenbHas MydTa,

- YepssyHas rnobongHasa nepegaya,

- LleBo4Has nepepaya,

- BoccTtaHoBUTENbHbIV pacyeT AN LMNMHAPUYECKOW Nepeaaym BHELLHEro 3aLensieHuns.

MexaHuka: AHuMmauyusi
1. Jo6aBneH BbIOOp KOOEKOB AS1si CXKAaTUSA BMAEONOTOKA.

2. PelweHa npobnema c 3anucbto Bugeoponukos ana KOMIMAC-3D V16 n 16.1 B
ornepauunoHHbix cuctemax Windows 8 n 10.

O6opydoesaHue: MemannokoHcmpykuyuu

1. KomaHabl @acka v a3 Tenepb MOryT NPUMEHATLCS K pebpam KeCTKOCTU, NOCTPOEHHbIM
Npu NOMOLLYM crneumanbHbIX KOMaHa, npunoxexHus O6opyaoBaHue:
MeTansIoOKOHCTPYKLIUN.

2. B kayecTtBe hopMoobpasyrolmx o6bekToB B koOMaHae Cmbikoeasi pa3desika Tenepb
MOTyT MCNOSb30BaTbLCA NNACTUHBI U pebpa KeCTKOCTH.
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[lns noner BBoga napaMeTpoB TeNepb MOXET UCMONb30BATLCS FTEOMETPUYECKUIA
KanbKynsaTop.

Mpw BbINONHEHUN KOMaHabl Pe6po xecmkocmu Tenepb MOXHO yKasblBaTb OObEKThI
MoZenu, onpeaensitowme pasmepbl pebpa.

B kayecTBe rpaHuLbl B komaHae YcevyeHue/ydnuHeHue Tenepb MOXET UCMOMb30BaTbCs
NOBEPXHOCTb NPOM3BONIbHOM hOPMbI (paHee rpaHuLa Morna GbiTb TOMbKO MIIOCKOW).

B kauecTtBe hopmoobpasytoLero cedeHms Nnpodunsa Tenepb MOryT NCNONb30BaTbCA
dparMeHTbl U3 NONb30BaTENbLCKON BUBIMOTEKM pparMeHTOB (dann ¢ pacwumpeHnem LFR).

O6opydoesaHue: Tpybonpoeoolnbl

1.

2.

B katanor o6opynoBaHusa Tpy6onpoogoB AobasneHbl HemeTannmyeckue Tpyobl 1
apmatypa.

B pexnme noctpoeHust TpybonpoBoga nosiBuiacb BO3MOXHOCTb MCMNOMb30BaTh AeTanu u
apmartypy Tpyb6onpoBoaoB 13 cnpaBoyHuka CTaHgapTHble n3genus. [ns Boibopa
anemeHTa 13 cnpaBoYHMKa Heobxoaumo BbiOpaTb NYHKT M3 cnpasoYyHuUKa B
packpbiBatowmmcs cnucke McmoyHuk Ha Bknaake lMapamempbl mpy6onpoeoda [lepeBa
Moenu unu Bel3Batb koMaHay bubnuomeku — CmaHdapmHbie usdenus — Bcmasumb
asemMeHm.

O6opydoeaHue: Pazsepmku

1.

B komange Omeod cocmaeHol nosisunachk onuus Cozdaeame JIUCMOBbLIM MEJIOM.
Ecnun oHa BkntoyeHa, To Moaenb OTBOJA CO34aeTCs C UCMONb30BaHNEM NTNCTOBbLIX
orepauun, a ecnm HeT, TO C UCMONb30BaHNEM NOBEPXHOCTEN. Pa3BepTka O0TBOAA CTPOUTCS
Takum obpasom, 4Tobbl nepeceyveHmnst Npu CTbIKOBKE Oblf NCKITHOYEHDI.

2. WcnpaeneHbl HangeHHbIe OLNOKN.

O6opydoeaHue: CeapHble cOeOUHEeHUSs

1.

B paspen Pedakmop pnobaeneHa komaHaa MHghopmayusi o weax. OHa nossonseT
Nony4MTb CBEAEHMSA O ASIMHE LWBa M Macce HannaefeHHoro metanna. KomaHga
NPMMeHMMa K TPEXMEPHbIMU MOAENSIM, coAep KaLlM CBapHble LWBbI, U YepTexam C
accoumaTuMBHbLIMM BUOAMKU TakMx Mogenen.

Macca HannaBneHHoOro metanna paccynTbiBaeTCA Nno nioTHOCTU U nnowagn nonepevyHoro
cevyeHuns wea Nnnbo No 3agaHHON Macce NOroHHOMo MeTpa LBa.

[MNoTHOCTbL HannaBnNsiEMOro MeTanna MoXeT ObiTb BblOpaHa 13 cnpaBoYHUKa
Mamepuanbl u CopmameHmbI UNn BBeAEHa BPYYHYH0. [nowaab nonepevyHoro ceveHms
LWBa MOXeT ObITb paccumTaHa B gvanore llapamempsbl ceapHO20 wea Unn BBeAeHa
BPYYHYHO.

B Habop nepemeHHbIX 06bekTa 0603Ha4YEHNsT CBapKM B Mogenu gobasneHa nepeMeHHas
Macchl.

B komaHay O6o3HayeHue ceapHo20 wea Ao6aBreH cneuvanbHbI PexXnM co3aaHns
0603Ha4YeHun ceapHoro wea. B aTom pexnme Ha ctagmm paboTbl C PaHTOMOM
0603HaYvYeHnsi CBapHOro LWBa aBTOMaTM4eCckn nogdbupaeTca HOMep LWBa 1 onpegenseTcs
KONIM4eCTBO LLBOB.

B komanay KoHcmpykmueHble aneMmeHmbI ceapHbix weoe [obaBneHa BO3MOXHOCTb
BbIOOpa NapameTpoB KOHCTPYKTMBHOIO 3fIEMEHTA MO Yka3aHHOMY B JOKYMEHTE
0603HayYeHno CBapHOro LUBA.

lNpunoxeHue MexaHuka: lpy>XuHbI

1.
2.

YBenuyeHa ckopoCTb NMOCTPOEHUS1 TPEXMEPHBLIX MOZENen NPYXMH KpyYeHus.

[lopaGoTaHbl CKpyrneHusi B 3aLenax TpexMepHbIX MoAenen NpyXuH pacTsikeHns v
KpyYeHus1.
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3.  CTtunu nuHnin guarpamMmmbl UCMNbITAHWUIA MPYXUHbI NPUBEAEHbI B COOTBETCTBUE C
pekomeHpaumsamn P 50-77-88. EQuHasi cucmema KOHCmMpyKmopckol OoKyMeHmauuu.
lNpasuna ebinonHeHus duagpamm.

Omnu4us eepcuu 16.2 om eepcuu 16.1

lNpunoxeHue Tpy6ornpoeodnbi 3D

MpunoxeHne NONHOCTLIO NepepaboTaHo. HoBas Bepcusi NpUNoXeHnst HasblBaeTCst
O6opydoeaHue: Tpybonpoesodni; nms harna npunoxenuns — Pipeline.rtw.

BHumaHue!!! MNpexHsa Bepcus npunoxexus, Tpy6onpoeods! 3D (nvs danna —
Piping.rtw), ocTaeTcsi B KOMMnekTe noctaBku. Ee pekomeHayeTcsa ncnonb3oBaTh TOMbKO
ANg nogaepxkn mogenen TpybonpoBoaos, BbinonHeHHbIX B KOMIMAC-3D Bepcumn 16.1 n
bonee paHHuX.

MpunoxeHne O6opydoeaHue: Tpybonpoeodbi NpeaHa3Ha4YeHO Ansi NPOEKTUPOBaHUSA
pa3BeTBMNEHHbIX cuctemM TpybonpoBoaoB. OCHOBHbIE OTNNYMSA HOBOW BEPCUM MPUITOXKEHNS
OT NPEXHEMN:

B npouecce nocTtpoeHusi TpaekTopun Tenepb aBTOMaTUYECKN CTPOUTCS U caM
TpybonpoBoA; ero napameTpbl 3a4al0TCH Ha cneunanbHOn naHenu. B npunoxeHun
Tpy6onpoeodni 3D TpeboBanock OTAENBHO CTPOUTL TPAEKTOPUIO, a 3aTeM — TpyObl
Ha Hen.

B 3aBMCMMOCTM OT KOHUrypauum TpaekTopmm BbINOSTHAETCH aBToOMaTUYeCKuii nogodop
aetaneun Tpybonposoga. Hanpumep, B MecTe NnoBOpOTa TPAEKTOPUN aBTOMaTUYECKU
pa3mMeLLaeTca oTBog Unu crmb Tpyobl, a B MecTe nepeceveHus Tpyb nossnsetcs
TPOMHWK Mnu Bpeska. bnarogaps atomy Bpems noctpoeHus Tpybonposoaa
3HaAYMTENBbHO COKpaLlaeTcs.

Tpybonposog oTobpaxaeTcsa B [lepeBe mogenu otaeNbHbIM 0OGBEKTOM, YTO AenaeT
HaBuraumo no npoekty 6onee yaobHon. Buibop Tpyd 1 a51EeMEHTOB HE OrpaHuyeH
Tpemsa Tunopasmepamu (Dy 20, 50 n 150), kak aTO ObINO B NPUNOXEHUN
Tpy6onpoeoodni 3D.

[na pasmelleHns anemMeHToB B NpoLecce NOCTPoeHNst TpybonpoBoaa MCnosib3oBaHNe
KOMaHA conpsikeHunn ns 6asosoro gyHkumoHana cuctemol KOMIMAC-3D Gonblue He
TpebyeTcsa. dnNemMeHTbl pa3MeLLanTcs NPy NOMOLLN «MarHUTHBIX COMPSKEHNN»
OpUEHTaLMsA aNeMeHTa onpeaensieTcs aBToMaTuyeckm Npu NoaABeaeHUN ero K TOUKe
BCTaBKW.

Banbl u MmexaHu4YyecKue nepeda4u
1. T[eHepaumsi TpeXmMepHbIX Mogdenen

MepepaboTaH Mogynb reHepaumm 3ybyaTbix BEHLOB, 6narogaps Yemy sybuatbie
BEHUbI Tenepb cTpoaTcs 6onee yem B 10 pas GbicTpee.

PaspaboTtaH Mmoaynb reHepaumm reoMeTpuyeckn KOppPeKTHbIX Moaernen 3ybyaTtbix
BEHLOB 4epBAYHbIX korec. Moaynb peanuayeT yHUKanbHY0 MeTOAUKY NOCTPOEHWS,
nMuTUpyoLwyto 3ybodpesepoBaHue.

PaspaboTtaH moaynb reHepaumm reoMmeTpuyeckn KOPPEKTHbIX MOAENEeN KOHUYECKMX
KpYroBbIX KOnec ¢ KpyroBbiM 3y6om. Moaynb peanuayeTt yHUKanbHy0 METOANKY
NOCTPOEHMS, rapaHTUpyloLyto cobnpaemocTb nepegadn — 6e3 B3avMMonepeceyeHnin u,
Kak NpaBuIio, yaoBNeTBOPUTENbHOE PacrnofioXeHe MrHOBEHHOW NMOLLAAKN KOHTaKTa.
PaspaboTtaH mogynb reHepauumn peannuctnyHon pesbbbl BCex TMNoB, obecnevmBatoLLmi
NOCTPOEHMe He TOMbKO Npodunen, HO U BbixoAa pesbo.

2. Co3pgaHue vepTtexen

Tenepb 3aaaHve amameTpa pe3bbbl BO3MOXHO HEMOCPEACTBEHHO B Ananorax
penakTMpoBaHWs NapaMeTpoB pe3bibl.
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YcoBepLUeHCTBOBAH NpoLecc NOCTpoeHUs npodunen pesbbbl: 4opaboTaHbl BIHOCHbIE
anemeHTbl ¢ npocunsMn pesbobi.

PaspaboTaH cyHKLMOHaN noctpoeHusa npotoyek ansa ynopHou (FOCT) u kpyrnow

(DIN 405) pesbb.

MosiBunack BO3MOXHOCTb CO30aHUSA BbIHOCHbBIX 3N1IEMEHTOB C NPOMUNSMN NPOTOYEK
noga BbIXxog pe3bboobpasyolero MHCTPYMeHTa, B TOM Yncre Ans MecTa nog yCTaHOBKY
KPYrmnow LnnueBor rankm 1 CTONOPHOM MHOronanyaTon wamnbol.

MosiBUNack BO3MOXHOCTb CO3aHUSA BIHOCHbLIX 3N1IEMEHTOB C NpPounem KaHaBku noj
S3bI4OK CTOMOPHOW Wanbbl ANA MecTa NOoA4 YCTAHOBKY KPYriow WANLEBOW ranku u
CTOMOPHOM MHOronan4yaTon wanobl.

MosaBmnnack BO3MOXHOCTb NOCTPOEHUS MPSIMOYTrOfNIbHON BHELLHEN N BHYTPEHHEN
pe3bbbl. [laHHbIV BUA pe3bbbl He CTaHA4apTM30BaH; 6a3a gaHHbIX 4N Hee bbina
pa3paboTaHa ncxogsa n3 npakTuyeckoro onbita. Bece BbibpaHHble M3 6a3bl NnapameTpbl
OaHHOM pe3bbbl MOryT 6bITb U3MEHEHBI Nofb3oBaTeneM (guameTp, war, paboyas
BblCOTa Npoduns), a cama pe3bba MoXeT ObITb Kak NPAMOYrofnbHas, Tak U KBagpaTHasi.

MosaBunnack BO3MOXHOCTb NOCTPOEHUS MOLYSTbHOW Y MNTYEBOW BHELLHEN U BHYTPEHHEN
pe3bbbl 4na XO0A0BbLIX BUHTOB. [laHHbIe BUAbI pe3bb He cTaHAapTU30BaHbI,
NPUMEHSAIOTCA B y3nax meTannopexyuiero obopyaoBaHus. JONONHATENBHO AN 3TUX
pe3bb obecneyeHo NOCTPOEHMNE BbIHOCHBIX 3NIEMEHTOB C Npodunem pe3sbobl.
MosBMnacb BO3MOXHOCTbL NOCTPOEHUSI HECTAaHAAPTHON METPUYECKON U
TpaneuenaanbHOW BHELWHEN U BHYTPEHHeW pe3bbbl. HecTaHaapTHLIMU A5
MeTpudecKkon pesbbbl MOryT ObITb AMAMETP 1 LWar, a Ans TpaneuenansHon — nobble
napameTpbl (gnameTp, war, paboyvasi Bbicota npoduns u yron npodunsi pe3sosbl).
PaspaboTaHbl 1 4OCTYMHbI 4NS NPOCMOTPa B Ananorax cosgaHusi pe3sdbl crnegytowme
CCbINOYHbIE JOKYMEHTHI :

- 'BC 001-2015. Pa3amepbl NpoTOYEK A51s1 HAPYXXHOW 1N BHYTPEHHEN YNOPHOWN pe3blbl,
- 'BC 002-2015. Pa3amepbl NpoTOYEK A5l HAPYXKHOW 1 BHYTPEHHEN KPYrion pe3bbbl,

- 'BC 003-2015. MNMpamoyronbHas n kBagpaTHas pe3bba. Pasmepsbl,

- 'BC 004-2015. O603Ha4eHus1 pe3bbbl Ha YepTexax.

[Mpn NOCTpPOEHMN KaHaBOK NoA CTONOPHOE KOSbLO AMaMeTp LNINHAPUYECKOWN CTyNeHU
fonbLue He NPUBOANTCA aBTOMATUYECKM K YCITOBHOMY AMaMETPy CTOMOPHOro Konbua. B

©a3bl gaHHbIX Ans CTONOPHbIX KOJlel BKIMoYeHbl MMHUMalbHble N MakCMaribHblIe
anameTpbl Ll,VIﬂVIHﬂ,pVI‘-IeCKOIZ CTyNneHu", Ha KOTOopbl€ OHMN MOTYT yCTaHaBJ1IMBaTbCA.

MosiBuNack BO3MOXHOCTb NOCTPOEHMS BHELUHUX W BHYTPEHHMUX 3BOSIbBEHTHbIX LUNNLIEB
no OCT 1.00086-73 (aBraumoHHasi MPOMBbILLIIEHHOCTL). Micnonb3yemble nons gOonycKoB
1 0603HaYeHNs LWNMLEB Ha YepTexe 1 B Tabnuue napameTpoB — no atomy xe OCT.
MosiBuNack BO3MOXHOCTb pa3genbHoro 3agaHus acok y YepBAYHOro Koneca u
0oTpaboTKN CMTyaLuKn BbIXOAa Bbipe3a YepBAYHOrO Koreca Ha coceiHMe CTYMEHMN.

MosiBMNacb BO3MOXHOCTb NOCTPOEHNA BbIHOCHOIO 3fieMeHTa C I'IpO(bI/IJ'IeM YyepBdKa ZA.
nOCTpOGHVIe BbIMOJTHAETCA ANnd ABYX BapUaHTOB CeYeHnn: ocesoe 1 HOpMarlibHOeE.

YcoBepLIEHCTBOBAHO NOCTPOEHNE KOHNYECKMX LLECTEPEH: 0OABNEHO CKPYIMNEHNE B
CTYNeHbKe nepexoda Ha LUMIMHOPUYECKYHO CTyNeHb Ha obpaTHOM KoHyce 1 dbacka Ha
CTyNeHbKe nepexoaa, a Takke BO3MOXHOCTb 3aaHns BennymHbl cpesa 3ybbeB Ha
BHYyTpeHHeM TopLe 1 6a3oBor NoBepxHOCTU (BasoBas NOBEPXHOCTbL Npu Bbibope
BblaensieTcsa useTtom). MNpu n3rotoBneHmmn wectepHn 6a3oBasi NOBEPXHOCTb
HeobxoAuma Ans yCTaHOBKM 3aroTOBKW Ha onpaBke 3y6ope3HOoro cTaHka un ans otcyeTa
Hanagku ycTaHoBKM 3y60ope3Ho rofioBku, a npu cbopke 6asoBasi NOBEPXHOCTb CIYXUT
6ason onsa perynupoBKx 3aLensieHuns.

PeannsoBaH (byHKLMOHaN NOCTPOEeHNs Bbixoaa 3y6ope3HOro MHCTpymMmeHTa (dpes) Ha
Ban-LWECTEPHSIX ANS UMNMHOPUYECKNX 3ybyaTbix nepegad. [JaHHOe NocTpoeHne
OOCTYMHO Takke B Modenu.

KaHaBka nog BbIxoA4 WindoBanbHOMO Kpyra Tenepb MOXeET ObiTb MPOM3BOSIbHOWN
WwnpuHbl (310 gonyckaet FOCT 8820-69).
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- TMosiBUnacb BO3MOXHOCTb M3MEHEHMS hopMaTa NUCcTa YepTexa HeNnocpeacTBEHHO U3
MEHI0 NpUnoXeHusi Banbl u MexaHu4Yeckue nepedayqu 2D.

3. PacyeTbl MexaHn4eckux nepegav

PacwwupeH Bbibop TMNOB 3y6Ope3HOro MHCTPYMEHTa Npu pacyeTe LUIMHOPUYECKUX
LUeCTepeH (B pasHbIX TUNAxX pacyeToB): YepBAYHasa dpesa, 4onbsk, anckoas dpesa,
nanbueas dpesa, 3ybopesHas rpebeHka, UlMY. [laHHble 06 MHCTPYMEHTE MOryT ObITb
BbliGpaHbl 13 6a3bl UM BBEAEHbI BPYYHYIO 115 HECTAHAAPTHbIX NapaMeTpoB nepegad. dTa
NMHpopmaLmsa 3aTemM UCNONb3YETCA NPU NOCTPOEHUN BbIXOL0B 3yOOPE3HOro MHCTPYMEHTA B
reomeTpuun getanen npu obpaboTke.

O6opydoeaHue: CeapHble cOeOUHEeHUSs

1.

Hob6asneHa komaHaa KoHcmpykmueHbie afieMeHmbl c8apHbIX W08 ANs CO34aHus
n3obpakeHnn cTaHAapPTHbBIX KOHCTPYKTUBHBIX 35IEMEHTOB LUBOB CBapPHbIX COeAMHEHWI B
rpacpmnyeckmx JOKyMeHTax u ackmsax TpexmepHbix mogenen KOMMAC-3D.

OcHoBHOW (byHKUMOHaN KoMaHabl:

- KOHCTPYKTMBHbIE 3fIEMEHTbI LLUBOB CBAPHbLIX COEAMHEHUIA CO34a0TCSi COrMacHo
cnepywowmM cTaHaapTaMm:

- [OCT 5264-80 Py4Has gyroBasi cBapka. CoegmHeHust cBapHble. OCHOBHbIE TUMbI,
KOHCTPYKTUBHbIE 3NIEMEHTbI N pasmMepbl

- [OCT 8713-79 Ceapka nog cdntocom. CoeanHeHusi cBapHble. OCHOBHbIE TUMbI,
KOHCTPYKTUBHbIE 3NEMEHTbI 1 pasMepbl

- [OCT 14771-76 JyroBas cBapka B 3alnTHOM rase. CoeanHeHnsa cBapHbIe.
OCHOBHbIE TUMbI, KOHCTPYKTUBHLIE SNIEMEHTLI U pa3Mepbl

- [OCT 14806-80 OyroBasi cBapka antOMUHUA 1 antOMUHUEBLIX CMNaBOB B UHEPTHbIX
razax. CoeanHeHusi ceapHble. OCHOBHbIE TUMbI, KOHCTPYKTUBHbBIE 3NEMEHTbI U
pasmepbl

- CosgaHne KOHCTPYKTMBHOIO afieMeHTa LWBa M pa3genkm KpoMokK AeTanen.
- YnpaBneHue co3gaHneM KOHCTPYKTMBHOMO 3fieMeHTa LUBa.
- OTobpaxeHne pasmepos, B TOM YNCIIE C HYNEBbIM 3HAYEHNEM.
- 3epkanbHOe OTpaXeHWe KOHCTPYKTMBHOIO 3fIEMEHTA LUBA.
— Bbibop 6a30BOM TOYKM BCTABKM MPU CO30aHUN KOHCTPYKTUBHOMO 3fieMeHTa LUBa.
- YnpaBneHue co3gaHuem KOHCTPYKTMBHOMO 3f1IEMEHTA pa3nesikv KpOMOK AeTanem.
- OT1ob6paxeHune oTaeNbHbIX AeTanen KOHCTPYKTUBHOIO areMeHTa.
OTobpaxeHne KPOMOK AgeTanen KOHCTPYKTUBHOIO 3rieMeHTa.
OTobpakeHue WTPUXOBKM AeTanen KOHCTPYKTMBHOMO 3f1EMEHTA.
OTobpaxeHne pasMepoB, B TOM YUCIIE C HYJIEBbIM 3HAYEHNEM.
3epkanbHoe oTpaeHne KOHCTPYKTUBHOIO S1EMEHTa pasfernku KpOMOK AeTanen.

Bbibop 6a30B0OM TOYKM BCTABKM MPU CO30aHUN KOHCTPYKTUBHOMO 3fieMeHTa pasaenku
KPOMOK feTanen.

- 3apaHve pasmepoB B COOTBETCTBUW CO CTaHAAPTaAMU Ha KOHCTPYKTUBHbIE 311EMEHTbI
LUBOB.

- dopmMuMpoBaHMe CBONCTB KOHCTPYKTMBHOIO 3fieMeHTa LWBa ANs UCNoNb30BaHUSA B
oTyeTax.

— CosgaHne KOHCTPYKTUBHOIO afieMeHTa pasfenky KpOMOK aetanen B ackuse
TPEXMEPHON MOAENN C aBTOMATUYECKUM HASTOXEHNEM CBSA3EN N OrpaHUYEHUIA.

- PepaktnpoBaHve napaMeTpoB KOHCTPYKTUBHOMO 3feMeHTa.
- PepaktpoBaHue pa3mepoB KOHCTPYKTMBHOMO 3fieMeHTa.

MosiBunacb BO3MOXHOCTb CO31aBaTh Yc/108Hoe 0603HaYeHUe ceapHO20 wea B MOAenu.
CospaHHoe ycnoBHoe 0603HavYeHe CBAapHOro LWBa MOXET ObiTb NepeaaHo B YEPTEXK.
Takke B yepTexx MOXeT ObITb NepeaHa AfIMHa CBApHOTO LUBA.

JocTynHbl crneayoLme cnocobbl CoO3AaHMs YCNOBHOMO 0603HaYeHNsa B MoOenu:
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- Tlo e2paHsAM — noo4yepenHo yKasblBakdTCA rpaHn nepBoro 1 BToOporo obbekta ans
NOCTPOEHNA MeXxay HAMU CBAapPHOTo LLBa;

- [Io pe6pam — LIOB CTPOUTCS MO yKasaHHbIM B Mogenu pebpam;

- [lo moykamMm — B yKa3aHHOW TOYKe rpaHu co3gaeTcs ycnosHoe obo3HayeHve
KOHTaKTHOW CBapKM.

O603HaveHne CBApPHOro wBa, TaK >Xe KakK 1 npu pa60Te B YepTeXe, 3agaeTcd B amnarnore
napamMeTposB LBa. ,D,OCTyI'IHbI cnegywowme Tunbl WBOB!

- CmaHOapmHbIlU Wos;
- HecmaHOapmHbIl wos.
VcnpaBneHbl HanaeHHbIe OLLNOKMN.

MexaHuka: lNpyXuHbi

1.

[obGaeneHa BO3MOXHOCTb NOCTPOEHUS NEBLIX NMPYXWUH B cootBeTCcTBUMM ¢ N. 2.1 TOCT
2.401-68 EgnHas cuctema KOHCTPYKTOPCKON AOKyMeHTaumu. Npasuna BbiNOSHEHUS
yepTexen NPYxuH.

[lo6aBneH pacyeT CUMOBLIX XapaKTEPUCTUK NO reOMETPUYECKUM napameTpam Ans Npy>KuH
KpyYEeHMS1.

Tenepb B YepTeXe NPYKMHbI A1 KAXKA0W ee NPOoeKLMn co3gaeTcs COOCTBEHHbIN BUL,.
HassaHue Buaa 3agaetcs B cootBeTcTBMM ¢ . 5.1 TOCT 2.305-2008 EanHasa cuctema
KOHCTPYKTOPCKOM AOKyMeHTauun. M3obpaxeHnss — BUAbI, pa3pesbl, CeHYEHUS.

B rpade «MacwwTtab» OCHOBHOM HaANMCK YepTexa NPYXMHbI TENepb CO34aeTCs CCbifka Ha
MacLuTab rnaBHOro Buaa.

B npyxuHax cxaTtusi, pacTsXKeHUs1, KPyHEHUS, KOHUYECKMX NPYXXMHAX M3MEHUNCca cnocob
onpeaeneHns rpaHUYHOro YCNoBnug Asis 4ONYyCKaeMoro KacaTesibHOro HanpsikeHus [T).
Tenepb Npu pacyeTe SOMNYCKAEMOro KacaTesflbHOro HanpsikeHus [T], Koraa OHO 3aBUCUT OT
Rm (BpeMeHHOe conpoTuBeHne pa3pbiBy), 3HaveHne Ry, npuHumaeTcs paBHbiM Ry, max, a
paHee NpuHUMAarnoch paBHbIM R cpedH.

B npoBepoyHOM pacyeTe npykuH gobaBneHa BO3MOXHOCTb MOCTPOEHUSA NPYXMHbI 115
cny4as, Koraa npyxuHa He nNpoxXoAuT no NpoYHocTu. [pn aTom Ha bopme Pe3yribmambi
pacyema B nonie Cmamyc pac4dema nosiBnsieTcs npegynpexaeHue.

M3meHuncs cnocob 3agaHns AnuHbl 3auena NpyXuHbl KPYYEHUS: pacrnonoxeHune

pa3MepHbIX NINHUIA B OKHE 3afjaHusl NapaMeTpoB 3aLlenoB CcTano aHanormyHo
PacrnonoXeHUto pasMepHbIX NIMHUI B YepTexe.

O6opydoeaHue: Pazesepmku

1. MNosiBUNacb BO3MOXHOCTb 3KCMOpTa AaHHbIX B hopmat ans ctaHkos ¢ UMY,

2.

MosiBunacb BO3MOXHOCTb aBTOMATUYECKOro OTKITtoueHus bubnmotekn ot KOMIMAC-3D npu
€ro 3aKpbITUW.

3. VicnpaeneHbl HangeHHbIE OLLINOKMU.

MexaHuka: AHuUMmauyus

1.

2.

MosiBuNack BO3MOXHOCTb COXpPaHEHWs1 NOCneaoBaTenbHbIX PaCTPOBbLIX N306paeHui
MONOXEHM MexaHn3ma (KMHOrpaMMbl) B MPOLLECCE BbIMOJTHEHUS.

VicnpaBneHbl HanaeHHbIe OLUNOKMN.
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Omnuyusi eepcuu 16.1 om eepcuu 16

Banbi u MexaHu4eckue nepeda4u

1.

2.

N3meHeH anropuTm pacyeTa yrrnoB HakrnoHa 3y6beB B BUHTOBOW 3BOJIbBEHTHOM 3y64aTom
nepegave.

BeeneHo 4ononHUTENbHOE NOCTPOEHUE AN KOHUYECKON Nepeaayn ¢ KpyroBbiMim
3yObsIMY — n3MepuUTENbHOE CeYeHMe.

B pacueT KoHM4ecko nepeaayn ¢ KpyrosbiMy 3ybbsiMv BBEAEH pacyeT yrna HakrnoHa
3yObeB ANs paavanbHO-CnMpanbHbIX KONec.

MonHocTbio NepepaboTaH Moaynb pacyeTa 3yb4yaTo-peMeHHON nepeaauu:

- AxTyanusupoBaHa MeToauka pacyeTa nepefay U NpoekTMPOBaHUS LLIKUBOB. AKLEHT
CAEeNnaH Ha peLleHnn 3a4a4n KOHCTPYKTOPCKOrO NPOEKTUPOBAHUS — OT MEXLEHTPOBOIO
pacCcTosiHUS nepedayn 1 Yucna 3ybbes LKMBOB K N0A60pY peMHS.

- BbIbop 3ybGuaToro pemHs MoxeT 6bITb ocywiecTeneH kak no OCT 38 05114—76, Tak n
no katanory pmpmel Optibelt (FTepmanns; www.optibelt.com). JoctynHo 10 Tunos
peMHel (U3 XropornpeHa 1 nonuypeTaHa, pasHom NPOYHOCTM U pa3HOM reoMeTpum — C
TpaneuenaanbHbIM 1 NONYKPYribiM Npodunem).

- 3apaHuve yncna 3ybbeB peMHS B reOMeTpUYecKoM pacyeTe MOXET OCYLLEeCTBNATLCS
Kak nyTem Bblibopa no HopmaTuBHOMY AOKyMeHTY (kaTanor Optibelt nnn OCT), Tak 1
nyTem BBOAA NPOM3BOSIBHOMO («NOA3aKa3HOro») 3Ha4YeHnsi C COXpaHEHMEM B
nonb3oBaTenbCcKon 6a3e JaHHbIX.

- [Jo6GaeneHbl NPOYHOCTHOM MPOBEPOYHbIV N MPOEKTHbLIN pacyeThl.

- WcxoaHbiMM faHHBIMK AN NPOEKTHOro pacyeTa ABnalTCA: 3HayeHe Tpebyemon
MOLLHOCTM, YacToTa BpaLLeHUs Manoro LWK1Ba, NpeaBapuTeNbHble 3HAYEeHWS
MEXLEHTPOBOrO pacCTOsiHUA 1 NepeaaToyHOro Yncna, KoadguumeHT QUHAMUYHOCTU
Harpysku n HopMaTMBHbIA UCTOYHMK nogbopa pemHen: OCT 38 0511476 nnu Katanor
Optibelt.

- [lpw BbINOMHEHNN NPOEKTHOroO pacyeTa MMeeTCs BO3MOXHOCTb OrpaHm4eHms obnactu
noucka, a Takke BblI6op cnocoba hopMMpoBaHMSA CNMCKa ONTUMAanbHbIX Nepeaav:

- 00LWMN CNMCcoK ansa Bcex npodunen, 4Tobbl MOXHO Obino HanTM Hambonee
ONTUManbHbIN BapuaHT,

— nMBOo cn1cok onTMMarnbHbIX Nepeaay Ans Kaxaoro Nnpoduns, 4Tobbl MOXHO GbiNo
BbINOSIHUTb CPaBHEHWE Nepeaay ¢ pasHbIMU NPOUNAMU.

- PesynbTatoMm noucka ABnseTca pas3BepHyTbI CIMCOK Nepeaad C pacyHeTHbIMU
XapaKkTepucTukamm (reomeTpudeckne napameTpbl, JONyCkaemas MOLLHOCTb U 06beM,
3aHMMaeMmbIn nepegadvent). Cnncok MoXeT OblTb COXpaHEH B BUAE OTyeTa.

— [lpu BbINOMTHEHUN NPOYHOCTHOIO NPOBEPOYHOrO N NPOEKTHOrO pacyeToB AN PEMHEN,
BblGpaHHbIX 13 katanoros Optibelt, ucnonb3yoTcs AaHHbIE U METOLAMKN, U3MNOXEHHbIE B
maTepuanax pupmbl Optibelt.

MexaHuka: lpyxuHbi

1.

2.

[N Npy>XWH cXaTusi U pacTskeHust 4o6aBnNeH NPoOBEPOYHbIN pacyeT Mo reoMeTPUYECKUM
napameTpam.

B npoBepo4YHOM pacHeTe Mo CUIOBbIM XapakKTepUCTUKaM NPyXnH CxKaTtnd N pacTaXXeHUA
,EI,O6aBJ'IeH KOHTPOJ1b BBOANMbIX MOJib30OBaTeNieEM CUI: Fi<F;<Fa.

VlCﬂpaBJ'IeHbl OoLINGKM KOPPEKTUPOBKN AaHHbIX MOCIe pacyeTa.

O6opydoeaHue: MemannokoHCmMpyKuuu

1.

[obaeneHa komaHaa CneyuanbHas pa3oesika, npegHasHa4YeHHasi Ans BbINOSTHEHNUS
pasgernku getanemn, NpUMbIKaloLWmMX K cTanbHbIM ropsayekaTaHbiM yronkam no FOCT 8509—
93 n rOCT 8510-86, aByTtaBpoBbiM 6ankam no FOCT 8239-89 n weennepam no NOCT
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8240-97. Pasgenka BbINOMHAETCS B COOTBETCTBUU C TpeboBaHMAMU K NPOUnsam
aetanen, NPUMbIKaOLWMX K NPOKaTHbIM NPOdMnsiM B CBAPHbIX KOHCTPYKLUMAX.

K I'IpO(*)VIJ'IFIM KOHCTPYKUUM Tenepb BO3SMOXHO NpMMeHeHne KoMmaHabl dacka.

Ecnu B koMaHAaax, rae ucnorb3yetcsi MexaHnam [No3nMunoHMpyoLLmMX TOYEK, HaxaTb U
yaoepxvBaTb knasuwy <lpobesr>, To MNMo3nMunoHNpyoLLMe TOYKM BbiGpaHHOro ob6bekTa
OCTaloTCsl aKTUBHBIMW [axe B criyvae, Koraa Kypcop nepexoauT Ha ApYron 06bekT.

B komaHge Cmbikoeasi pa3desika peannm3oBaHO aBTOMatmyeckoe AOTArnMBaHne
pegakTupyemoro npodunsa oo opmoobpasytowlero. Takke B Ka4ecTBe pefakTmpyemoro
obbekTa npu paboTe ¢ 3TOM KOMaHOOW Tenepb MOryT ObiTb BbiOpaHbl MNMnactuHel n Pebpa
KEeCTKOCTH.

A3meHeHUe KOMMiekKma nocmaeku

B koMnnekT noctaBku BKOYEHO npunoxeHue Wmamnsbi 3D.

MpunoxeHne NO3BONSIET BbINOMHATL NPOEKTUPOBaHNE pasfenmTernbHbIX WTaMmnoB (C
YXECTKUM CbeMHMKOM, C BEPXHUM MPWXMMOM, COBMELLLEHHOTO AEeNCTBKS), LUTAMMNOB
nocneaoBaTenbHOro AeNCTBUA C COBMELLEHMEM OMNepaumnin — Kak pasaenuTenbHbIX, Tak 1
hopmo0oBpasyoLLmnX, TMOOYHbIX LUTaMMOB.

OcCHOBHbIE OYHKLMM NPUNOXKEHUS:

- PasBopaunBaHue NCxXo4HOW AeTanu B 3aroToBKy (pa3BepTKy) U CO34aHue Liaros
TpaHcopmaLmm getanb—3arotToBka.

- [lpoekTupoBaHue nonockl. [ns obecnevyeHnsa BbICOKOW NPON3BOAUTENBHOCTU U
9KOHOMUW MaTepuana npunoXxeHne asTomaTnieckn chopmMmpyeTt onTuManbHbIn
packpon — pabo4yto 30HY LUTamMna.

- [poektTupoBaHmne nyaHCOHOB. 3a4aeTcs WaroBoe pasMeLLleHne 1 KoHUrypaums
pasgenuTtenbHbIX 1 (oopMoobpasyroLmx NyaHCOHOB.

- [poektupoBaHune naketa wramna. LieHTp gaBneHus wramna onpegensiercs
aBTOMaTuyecku. B 3aBUCMMOCTU OT Mapku 1 TOMLWMHbLI MaTtepuana popMmupyeTcs 3a3op
MexXay NyaHCOHOM M MaTpuuen. Y TOUHAITCA KOHUrypaumsi U NoNoXeHNe nyaHCOHOB.
Mpecc BbIbUpaeTcs Ha OCHOBE ero XapakTepUCTMK U rabapuToB WTamna n3 cnucka
obopynoBaHus, Hanbonee YacTo UCNONb3YEMOro Ha NPeanpuUATUSX.

- ABTOMaTU4eckoe popmupoBaHune cootsetcTaytowero ECKI komnnekra
OOKYMeHTaumm, HeobxogumMon 4ns Bbinycka wWramMna (TpexMmepHbIX MOAenen,
cbopoYHLIX YepTexen, cneundrkaumin, eTanmpoBoK).

B cocTaB npunoxeHnsa BXxoaar:

- basa gaHHbIX npeccoBoro obopynoBaHug,

— basa 3HaHWU KOHCTPYKLUMIA LWTaMMoB.,

BubnnoTtekn napameTpruyecknin Mogenen n YepTexen arIEMEHTOB LUTaMMOB.

Ona pa6otbl ¢ npunoxeHnem LlLtamnbl 3D TpebyeTcsa oTAenbLHO onnavyvmBaemas
NULEeH3us.

Omnuyus eepcuu 16 om sepcuu 15.2

Banbl u MexaHu4YyecKue nepeoda4u
1. PaCLIJI/IpeH nepe4dyeHb nepenad, and KOTopblX BbIMOJTHAKTCA paCHeThl.

2.

Peanun3oBaH reomeTpuyeckuii pacyeT 3ybyaTomn rnyxon mydTbl (B OTM4me ot
coeauHUTENBHOW He AOoMyCKaeT NepekocoB Mexay coeanHseMbiMu Banamm). Paktmyeckn
9TO LWECTEPHS C BHELUHUMU 3yObsiMn 1 koneco (06ormMa) ¢ BHyTPEeHHUMU 3yObsaMK, npuyem
4Yncno 3ybbeB OANHAKOBO.

PeanunsoBaHo Takke NOCTpoeHue rpadpnyeckoro n3obpaxeHunsa ybyaTon rnyxom MydThl,
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cosnaHve Tabnuubl ee NapameTpoB, BbIHOCHBIX 3NEMEHTOB U reHepaLmns TpeXMepHOM
Moaenu.

AN umnuHapuyeckmx 3ybuaTbix nepeaad BHELIHEro 3auenseHms peannsoBaH NpoeKTHbIN
pacyeT. Ecnn paHee cHa4ana BbINOMHAMNCA reOMeTPUYECKNin pacyeT, a 3aTem
NMPOBEPOYHbIE pacyeTbl HA MPOYHOCTb U JONTOBEYHOCTb, TO Tenepb C MOMOLLbIO
NPUNOXEHUS MOXHO peLLnTb obpaTHYO 3agadvy — nogobpartb napameTpbl 3ybyaTon
nepegayv B 3aBMCMMOCTW OT ycrnoBui ee paboTbl. [py 3TOM, B OTNNMYME OT CTaHOAPTHOIO
«CTyQeH4YeCKOro» KypCoBOro npoekTa, npegnaraemoro Kypcom «[etanu mawimHy,
METOAOM OUCKPETHOIO Noucka ocyLLeCTBNAETCS Nogoop onTuMarbHbIX BapuaHToB
napameTpoB nepegayun, obecnevmBaroLLmx NPOYHOCTb U NNAHUPYEMBbI pecypc paboTbl
Npv 3a4aHHOW LMKITOrpaMme Harpy>XeHusi, ICNonb3yeMblX MaTepuanax u reoMeTpniecknx
OrpaHNYeHumsIX.

[MpoEeKTHbIN pacyeT BO3MOXEH KakK Mo 3a4aHHOMY MEXOCEBOMY PaCCTOSHUIO U
nepenaTovyHOMy OTHOLLEHMIO, TaK 1 Mo 6onee cBo6o4HOMY YCITOBUIO — MO YMcnam 3ybbeB
nepegaun. MNpn aToM MOXXHO NogobpaTh BapuaHT nepegavm ¢ MUMHUManbHbIMM
rabaputamm.

B pesynbTaTe pacyeta 6ygeT npennioxeHo 4o 15 BapnaHToB nepegayn. Onsi kaxagoro n3
HUX MOXHO MPOCMOTpeTb pe3ynbTaThl pacdeToB. Cneayet OTMETUTb, YTO KO3 PULNEHTDI
CMeLLeHUs LWeCTePHU 1 Koneca cpasy noabuparoTcs onTuManbHbIMU MO COBOKYMHOCTH
KpMTEpMEB NPOYHOCTU N N3HOCOCTOMKOCTU, C COBMIOAEHNEM BCEX FTEOMETPUYECKNX
OorpaHmyeHnn (mnapaMeTpoB KadecTBa 3auenneHuns).

npOBeD,eHbl pa60TbI no peann3auunn reHepaunmn BeHLU OB 3y6‘-IaTbIX KOonec B TPEXMEPHbIX
Moaenax ¢ y4eTom OO0MyCKOB.

Takke npy BU3yanu3auum 3auenneHnsa npegoctaBieHa BO3MOXHOCTb MPOCMOTpa
CreHMPOBAHHbIX BEHLOB MO BbIOOPY OAHOrO 13 TUNOB reHepaunm C BO3MOXHOCTbIO
AoBOpoOTa 3ybyaTbix BEHLOB A0 MX KOHTAKTa, a Takke JaHa BO3MOXHOCTb «PYYHOro —
KnaBnaTypHOro» BpalleHUs 3aLensieHns.

YepTexu n mogenu:

— PeanusoBaHO nNocTpoeHne chepn4eckon KaHaBku Ha BHELLHEM U BHYTPEHHEM
KOHTYypax.

- Peanu3oBaHO NOCTPOEHME 3aBMCMMOM OT NOALUIMMNHUKA KaHaBKM NoL CTOMOPHOE KOMbLIO
Ha BHELLUHEM KOHTYpe.

- [opaboTaHO NOCTPOEHNE KOHNYECKUX LLIECTEPEH: CTYNeHbKa nepexoaa Ha
UUNNHOPUYECKYHO CTYMNEeHb Ha 06paTHOM KOHYCEe U CKpYIfieHUe Ha NogHYTPEHUN.

- [opaboTaHo NOCTPOEHME MbICOK: TENEepb MOXHO CO34aBaTb rOPU3OHTaNbHbIE U
BEpTUKarbHbIe NbICKK, @ TaKkKe NbICKN TUNa «KBagpaT Nof PYKoATKY» (B TOM uYucrne
NnoBepHYTbIE).

- [opaboTaHo noctpoeHne ctyneHu Tuna «Keagpat»: gob6aBneHa BO3MOXHOCTb
co3agHusa acok.

- [opaboTaH gnanor NnoCTPOEeHUs LLEHTPOBbLIX OTBEPCTUN.

[nsa s3ybyaTo-pemMeHHON nepefayn peann3oBaHo criegyoLlee:

- TlonHocTblo NnepepaboTaH reoMeTpuyecknin pacyeT. AKLEHT caenaH Ha pelleHne
3a4a41 NPOEKTUPOBaAHUSA NPU KOHCTPYKTOPCKOM NOAXOAE: OT MEXOCEBOro PacCTOSAHUS
nepegaym n ymicna 3yobeB WKMBOB K Noa6opy peMHSI.

- Bbibop 3ybuaToro pemHsi Bo3amoxeH kak no OCT 38 05114-76, Tak 1 no katanory
dupmebl Optibelt (Tepmanns) www.optibelt.com. loctynHo 10 TMNoB pemHen (13
XnoporpeHa un nonvypeTaHa, pasHon NPOYHOCTM U Pa3HOM reoMeTpum — C
TpaneuenaanbHbIM U NOAYKPYrbiM Npodunem).

- Peanu3oBaHO NocTpoeHune rpacmyecknx n3odpaxxeHnn n mogenen WKNBOB A11S BCEX
TMNOB peMHeNn. MNMocTpoeHne WKNBOB MOXET BbiTb BbIMOMHEHO KakK C pacCYMTaHHbIMM
pebopgamu, Tak n 6e3 Hux.

Mpun NOCTPOEHUN BHELUHMX U BHYTPEHHUX HECTAHOAPTHBIX 3BOMbBEHTHbIX LWNULEB 6e3
NPOTOTUMNa MOXET ObITb BbINOMHEH pacyeT ux napameTtpos no metogmke MOCT 6033-80.
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MexaHuka: lpyxuHbi

1.
2.

[lo6aBneHa BO3MOXHOCTb NMOCTPOEHMS NPYXXMH 6e3 NpoBeaeHns pacyeTa.

MNepepaboTaH cnocob peaakTMpoBaHUsi NapaMeTPOB NPYXXWUH Mocre pacyeTa (Bknaaka
HononHumensHo B okHe pe3ynbTaToB pacyeTa). MpoLuecc KOpPeKTUPOBKN pe3yrbTaToB
pacyeTa Tenepb MOXXHO KOHTPONMPOBATbL BM3YyarbHO: U3MEHSA OAUH NapameTp,
nonb3oBaTternb BUONUT, Kak U3MEHSIIOTCS 3aBUCKMbIE NapamMeTpbl, YTO NO3BOMNSAET ObICTPO
HalTK onTUMarnbHOe peLleHue.

Ons Tapenb4aTbiX NMPYXWUH nobaeneHa anarpamMma, ¢ noMoLlblo KOTOpOI;I MOXHO
onpenennTb NPpoMeXxyTo4dHOoe MoJiIoXeHUe NMpPYy>KMHbI.

O6opydoeaHue: CeapHble cOeOUHEeHUSs

1.

4.

HobaeneHa komaHaa TexHu4Yyeckue mpeboeaHus 0nsi POPMUPOBAHNS TEKCTA

0003Ha4YeHNn CBapPHbIX LUBOB B TEXHMYECKUX TPEOOBaHUAX YepTexa 6e3 co3aaHns

rpacpmnyeckoro 0603HayYeHNsa CBapHOro LLIBa B YEpTEXE.

B pasnen Pedakmop nobaeneHa komaHaa Pedakmop ceoticme. KomaHaa Bbi3biBaeT

OkHO Pedakmop ceolicme cuctembl KOMIMAC-3D ans pegaktnpoBaHust AaHHbIX Tabnuupl

LUBOB B cTONOUax (CBOMCTBAxX) C Py4YHbIM BBOAOM.

B KOHTEKCTHbIE MEHIO MapamMeTPOB B Ananorax BBoda TekcTa 0603Ha4YeHUIn CBapHOro LBa

nobaBneHbl KoMaHabl:

- Pedakmupoeamb cnuUcOK — OTKPbIBAET CMNCOK NapamMeTpoB B TEKCTOBOM peaakTope
ONs penakTUpoBaHus.

- O6Hoeumb cnucok — OOHOBNSAET CMMCOK U3 charna nocrne ero peaakTMpoBaHus.

VMcnpaBneHbl HangeHHbIe OOk,

O6opydoesaHue: MemarnnokoHcmpykuyuu

MpunoxeHne O6opydoeaHue: MemasnsiokOHCMPYKYUU NOSHOCTbIO NepepaboTaHo.
N3meHeH mexaHn3Mm co3gaHusa npodunen MeTannoKOHCTPYKUMK: Tenepb Npounm
KOHCTPYKLMK co3gatoTcs B Buae ten mogenu. bnarogaps atomy [lepeBo noctpoeHus
crano 6ornee KOMMNakTHbIM U NPocTbiM. OOBLEKTLI U ONepauun B HeM O0TobOpaxaroTcs
crneunanbHbIMK 3HaYKamn. B HOBOWM BeEpcUM NPUNOXEHNS YXXe HET HeobxoanmocTn B
co3gaHum WabnoHoB Npodunen, YTo 3HaUUTENBHO YNPOLLaeT 1 yckopsieT paboTy.
CopTameHT npouna MoxeT BbibupaTtbcst M3 HoBoro Kamarsnoaa npodgbuseli, BXOASLLErO B
cocTtaB npunoxeHus, Nnéo n3 CnpasoyvHnka Matepuansl 1 CopTaMeHThI.

BHumaHue! MNpeabiayliasa Bepcnus NpunoXeHna BXoauT B KOMMNEKT NOCTaBKM Nog
npexHum HassaHnem MemasnnokoHcmpykyuu 3D. Ee pekomeHayeTca Ucnonb3oBaTb
TONbKO ANSA NOAAEPKKN MOAENEeNn METaNNOKOHCTPYKUUI, BbiNOfHEHHbIX B KOMIMAC-3D
Bepcumn 15.2 n 6onee paHHMX.

B HoBOM npunoxeHun O6opydoeaHue: MemannokoHcmpykyuu JOCTYNHbI cnegyrowmne
CrnocoBbl NOCTPOEHUS Npodunen:

= 1O TOYKE M HanpasrieHno C 3agaHnemM ANnHbl Npoduns;

- 1o OBYM TO4Kawm,;

= HenpepbIBHbIN NpOoduUIib MO Lenoyke rnagko ConpsXKeHHbIX HanpaBnsoLWwmX;

— HECKONbKO npoduren no BbibpaHHbIM HanpaBnsioLWMM.

PeannsoBaHbl OCHOBHbIE BUAbI pefakTUpoBaHWs NPodunen: aMeHeHne AnuHel, cedeHme
NNOCKOCTSIMU, YINOBbIE U CTbIKOBbIE Pa3feriku.

Komangpl MnacmuHa v Pebpo xecmkocmu No3BonsioT co3gaBaTb aNieMeHTbl Ansg
YCUINEHUS KOHCTPYKLUMU; K 9TUM 3NeMEHTaM MOryT NMPUMEHSTLCS crneumanbHble onepawmm
penaktnpoBaHus ®acka v as.

KomaHga Mpynna omeepcmuli NO3BONSET 3a OOHY Onepaumio NonyvnTb
napameTpU4ecKyo rpynny oTBepCcTU AN AanbHenWwero no3svunMoHNpoOBaHUs B HUX
KpenexHbix aetanen. BaxHon 0co6eHHOCTbI0O KOMaHAbl ABNSETCA BO3MOXHOCTb
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06p360TKV| nakeTa getanen, T.e. rpynna OTBepCTI/IIZ MOXeT ObITb BbINOSIHEHA KaK B OOQHOM,
TaK 1 Cpaldy B HECKOJIbKUX, NexXawnx gpyr Ha gpyre, getansax.

KomaHga Konupoeamb € mo4Ku CNy>XUT ANs KONUPOBAHNSA OOHN NIMOO HECKOSbKNX
aetanen B ykasaHHble MO3ULMK.

PeanunsoBaHa BO3MOXHOCTb NOCTPOEHUS pebep xecTkocTn ans Tpy6.

Mpouecc npoekTupoBaHusa ctan bonee rmbkMM 1 MHTEpaKTUBHBLIM. Hanpumep, B komaHae
lMnacmuHa nepenTn OT peAakTMpOBaHUS NapamMeTpoB NNAaCTUHbLI K U3MEHEHMIO ee
MONOXEHMSA MOXHO C NMOMOLLbIO CrieumanbHOro nepeknioyaTtens, otobpaxatolerocs psaom
C haHTOMOM MNacTUHbI.

[nsa yno6cTBa NOCTPOEHUS U peAaKTUPOBaHNUA METANMOKOHCTPYKLMM B NPUNOXKEHNUM
peanu3oBaH MexaH1U3M XapakmepHbIX MOYeK ONs yNpaBneHus AfIMHOM U Yriom
nosopoTa npocuns. 3agaBaTb 3HAYEHUS NAapaMeTPOB Ternepb MOXXHO HENOCPEACTBEHHO B
OKHe Mopenu.

Kpome Toro, nony4mn passutme MexaHusm no3uyuoHUpPYOWUX moYyekK: Tenepb 3T
TOYKM MOXXHO MUCNOSb30BaTb HE TOMbKO ANsi OpUEeHTaLMn Npocunsa B NPOCTPaHCTBE
MOZEenNu, HO 1 ANs NPUBA3KN 0GBHEKTOB APYr K ApYyry.

[lnsi O4HOTUMHBIX 3NEMEHTOB KOHCTPYKLMUN B KOMaHAaX NOCTPOEHMSI NpeayCcMoTpeHa
BO3MOXHOCTb KOMMPOBAaHMS CBOWCTB — «KUCTOYKay. C ee MOMOLLbH MOXHO, Hanpumep,
caoenatb pasMepbl 1 opMy pebpa XeCTKOCTM TakMMM XKe Kak y Apyroro pedpa.

Omnu4us eepcuu 15.2 om eepcuu 15.1

Banbi u MexaHu4eckue nepeda4du
1. PaclumpeH nepedeHb nepeaady, no KOTOPbIM BbINOSHAKTCS pacyeThl.

2.

PeanusoBaH pacyeT (reoMeTpnieckuini, NPOYHOCTHOM M NPOEKTHbIN) 3y6yaTon
coeAVHUTENBHON MY TbI C NPSIMbIMU U 604YKO0BPa3HLIMU 3yObSMU BTYIKU C
nocneayroLwmm NnoCTPOEHNEM YepTexa U MoAEeNn BEHLOB BTYIKM U 060NMbI, reHepaunem
Tabnuvubl NapaMeTpoB, MOCTPOEHNEM BbIHOCHbBIX 3NIEMEHTOB — Npodusnb 3ybbeB U T. A.

PacueTbl npon3BogAaTcsa cornacHo meTtogukam, paspabotaHHbim A.P. AnekcaHapoBbIM U
H.B MonoBuHkuHOM no 3aka3y komnaHum ACKOH u konnektmBom nopg pPyKOBOLCTBOM
3.J1. AiipaneToBa no 3akasy occtaHgapta CCCP.

Ona umnMHapNYECKon 3BONbBEHTHON 3y64yaTon nepegayn BHELLHErO 3aLeneHmns

peanua3oBaHo criegyiollee:

- [locTpoeHa maTemMaTnyeckas Mogenb 3ybyaTton nepegaydm ¢ CUCTEMON OrpaHNYEH,
npurogHas ansi UICNoNb30BaHUSA B MeTOA4axX ONTUMU3aLUN.

- BbInonHeHa nporpaMmHasi peanusaumsi NOCTPOEHUS UHTEPAKTUBHOIO GNOKMpYyLOLLEero
KOHTYypa.

- PeanusoBaHa MeToaMka MHOrOKpUTEpUarbHON onNnTuMM3aumm 3ybyaToro 3auenneHus,
Nno3BongoLLast KOHCTPYKTOPY ¢ ntobon kanudurkaumen ObiCTpo peLwmnTb 3agady
noabopa onTMManbHbIX 3HAaYEeHUN KOIPDULIMEHTOB CMELLIEHMS, UICXOOS U3 KpUTEPUEB
YHKLMOHMPOBAHUS NPOEKTUPYEMON Nepenayn, Npu 3TOM OQHOBPEMEHHO peLuas
3aa4u NOBbIEHNS NPOYHOCTM N OONTOBEYHOCTM 3ybuaTthix nepeday 6e3 nameHeHus
TEXHOMOMN NPON3BOACTBA.

— BBegeHbl HOBbIE NMHMM BNOKMPYIOLLEro KOHTYpa: JIMHUS PaBHOMPOYHOCTM MO U3rMody
3yObeB BeyLLEro 1 Be4OMOro KOMec v NMMHMUSA MUHUMAIbHbIX KOHTAKTHbBIX HanpsXXeHun.

B reomeTpunyeckom pacuyeTe nnaHeTapHoun 3ybyaton nepegayu xenmca c
OOHOBEHLIOBbIMM caTennMTammn peanuaoBaH OYHKLMOHAN pac4yeT-KOHTPONS YCIOBUIA
COOCHOCTM, COBUPaEMOCTH 1 COCEeACTBA CaTENNINTOB NEpPeAayn, YTO 3HAYUTENBHO
ynpoLiaeT noabop reoMeTpu4eckmx napameTpoB nepegayu.

O6Lwme nHTepdENCHbIE YIYULLIEHWS:
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- B pacyeTtax 3ybuaTbix nepegad Havata peanusauusa 6onee nHdpopMaTUBHON
BM3yaribHOW OMarHoCTMKU Xoda pacyeTa.

- 3ameHeHa 6onbluas YacTb MKOHOK Ha KHOMKax OCHOBHOW hopMbl NocTpoeHns 2D-eana,
a Takke BBefeHa «[lMaHenb ynpaBneHus CTyneHbio». MNaHenb ynpasneHus CTyneHbto
COOEPKUT KHOMKM BbI30BA KOMaHZ, NpefHa3Ha4YeHHbIX 4515 yNpaBieHus CTyNeHbo nnm
3MEMEHTOM, BblAENEHHbIM B AepeBe NOCTPoeHMss Moaenu. AKTUBHOCTb TOW UMW MHOW
KOMaHAbl 3aBUCUT OT BO3MOXXHOCTW BbINMOJTHEHMSI aCCOLUUPOBAHHOIO C HEW OENCTBUS
Ha JaHHOM aTane paboTbl. YacTb KHOMOK NaHenu npogybnupoeaHa KOMaHgaMu
KOHTEKCTHOrO MEHIO BblAENEHHON CTYMNEHMW.

lMocTpoeHue YepTexen n mogenen

- PeannsoBaHO NOCTPOEHME CErMEHTHbIX LLMOHOYHbIX Na30B Ha KOHUYECKUX
NOBEPXHOCTSIX.

- Tlpu NOCTPOEHNN 3BOSIbBEHTHbIX LUMMLIEB peann3oBaHa BO3MOXHOCTb Bblibopa Tuna
KOHTPONSA: NO pa3mepy, No ponvkam unm no anunHe obwen Hopmanu.

- [lpun NOCTpOEHUN WINMLEB Ha Bany y4nTbiBaeTCa BEPOSTHOCTb Bbixoga dpesbl B 06e
CTOPOHbI Ha Bany — Cny4vau, Korga Hayano WnvueB npeaBapsaeT y4acTok Bana ¢
AnaMeTpoM Mexay AvamMeTpoM BnaguH LWNULEB Ha Bany 1 AMamMeTpPOB BbICTYMNOB
LUNMLLEBOW BTYIIKN.

- M3meHeHOo nonoxeHune nNpAMoBOYHbIX LWIMLIEB HA Bany 1 B OTBEPCTUUN NpY reHepaunm ¢
Lenbio ynpoLleHnst npoueaypbl COOPKM LINULEBOrO Banvka u BTYSIKK.

- [pn nocTpoeHnn 0gHOBEHLIOBOM 3BE304KM LIeNHOW nepegaym no BapuaHTty «c
BypTmkom» gobaBneHa BO3MOXHOCTb BBOAA AMamMeTpa no «BypTukam»
(pepakTpoBaHWe pacyeTHOro 3Ha4YeHuns ),

— Peanu3oBaHO NOCTPOEHME NPOM3BOSIBEHON KaHaBKM Ha BHYTPEHHEN LINNUHAPUYECKON
CTYNeHW, a Takke Ha BeHLUe LMNUHAPUYECKON LLECTEPHN BHELLHEro 3auenneHus.

- Peanu3oBaHO NoCTpoeHMe 1 reHepaumsa B Mogenn MecTta Ha Bany nog yCtaHoBKY
kpyrnon wnuueson ravku (FOCT 11871-88) 1 mHoronan4aTon CTOMOPHOM LWanbbl
(FOCT 11871-89). laHHbIN nakeT ycTaHaBNMBAETCS Ha Bany 4S5 OCEBOro KpenneHus
NOALLMNHUKOB UNW ApYyrnx aetanen (3ybyartbix wecTtepeH u T. n.). lNpu 3ToM B cny4vae
yCTaHOBKM NakeTa nocne nogwmvnHmika npn nepecTpoeHnmn (CMeHe NOoALIMNHMKA,
N3MeHeHuM MamMeTpa Bana) XBOCTOBUMK Bara u nakeT aBToMaTU4ecKu
nepecTpavBaroTCS.

- [o6aBneHa BO3MOXHOCTb MOCTPOEHUSA MUTHYEBBIX 3BOMbBEHTHbIX LUMWLUEB NO CTaHA4ApTy
ANSI B92.1-1996.

- [JoGaBneHa BO3MOXHOCTb BEAEHMS MONb30BaTENbLCKON 6a3bl M3MepUTENbHBLIX
(HecTaHOapTHbIX) LLUAPVKOB M POSTMKOB.

MexaHuka: lNpyxuHbi

1.

lMepepaboTaHa meTogmKa pacyeTa KOHNYECKMX MPYKUH B COOTBETCTBUN C METOANKON,
nsnoxeHHon C.[. NoHoMapeBbIM B KHUre «PacyeT ynpyrux afieMeHToB MallvH U
npmMbopoB».

[lo6aBneHa BO3MOXHOCTb AedhopMaLy TpeXMepPHO MOAENM KOHUYECKOW NPYXUHbI B
cBopkKe, YTO NO3BONAET NPeacTaBnUTb B cOOpke NPYXMHY B paboyem 1nm npomexyTOHHOM
COCTOSIHUM.

lMocTpoeHne yepTexa KOHNYECKON NPYXunHbl NnepepaboTaHO B COOTBETCTBUN C
pekomengaumamm FOCT 2.401-68.

[ns KOHNYECKUIA NpYXUH gobaeneHa anarpamMmma, ¢ MOMOLLbIO KOTOPOW MOXHO
onpeaennTb NPOMEXYTOYHOE MOSOXEHUE NPY>KUHbI.

[nsa Nnpy>xvH cxaTusa 1 pacTskeHusl, paccumTbiBaemblix no metoanke FOCT 13765-86, B
TexHuyeckne TpeboaHuna gobasneH BbIBOS HOMEpPa No3uL MM BUTKA U COOTBETCTBYHOLL N
rOCT.

. ,D,O6aBJ'IeHO YKa3aHune eanHny tBepaocTtn B TEXHUHECKUX Tpe6OBaHI/IF|X qepTe>Ke|7| NPYXWH.

264



7. I/IcnpaBneHa owmnbka 0b603HauYeHNs1 eauHuLL n3amepeHnsa MOMeHTOB CUIl B NPOEKTHOM
pacyeTe NpyxuH Kpy4YeHud.

O6opydoeaHue: Pazsepmku

1. [oGaeneHa BO3MOXHOCTb BBOAA NOJIb30BATENBLCKOro koaddunumMeHTa NonoXeHns
HenTpanbHoro cnos B guanasoHe 0,001...1.

2. Tenepb B AOKYMEHTbI, cO3gaBaeMble OnbnuoTtekon, sanmcbiBaeTtcs nHdpopmaumns ob
anemeHTe. B ganbHenwem oHa ncnosnb3yeTcs Npy pegakTMpoBaHum anemeHTa nnbo anga
NpoTOTMMNa HOBOIO U3AEenus.

3. VicnpaeneHbl HanOeHHbIE OLLIMOKMU.

N3MeHeHuUe KoMrsieKma nocmaesku

B komnnekT noctaBku BkntoveHa 6ubnuoteka O6opydosaHue: CeapHble cOeOQUHEeHUsT,
npegHasHaveHHas gnsa cosganus B rpadmyecknx KOMIMAC-gokymeHTax 0603HaveHun
cBapHbix weoB (no NOCT 2.312-72 n ISO 2553:1992 (DIN 22553-1997)) n Tabnuy,
CBapHbIX LLBOB.

1. KomaHga O6o3HayeHue ceapHoO20 wea

CosgaHue n pegaktuposaHne ob6o3HaveHmi ceapHoro wea no NOCT 2.312-72 n ISO
2553:1992 (DIN 22553-1997) B rpadhn4ecknx JOKYMeHTax.

[oGaeneHue, yaoaneHue n usMeHeHne KoHUrypaumm oTBETBMNEHUI Npu
penakTMpoBaHuM 0603Ha4YeHNs MO ABOVHOMY LLEMYKY MbILUW.

YnpaBsrneHve aBToMaTUYECKUM CO3aaHMeM 0603HaYeHNs NPy 3a4aHnmn Bcex
napameTpos.

OnepaTtrBHOE ynpaBneHne BUOMMOCTbIO B 0003HA4YeHUN CTaHO4apPTHOrO LWBa —
cTtaHgapTa, cnocoba cBapku 1 Bcero o6o3HayeHus, B 0603Ha4eHUM HeCTaHaAapTHOro
LBa — Bcero obo3HavyeHus. BolaeneHme Takmx o603Ha4YeHun LBETOM.

BBog TexHnyeckux TpebosaHumn no wabnoHy. MNepexoq B pegaktnpoBaHme
TEXHUYECKUX TpeboBaHUN.

Co3naHune u HacTpolika CBOMCTB 0003HaYeHNs CBAPHOro LLBa A co3aaHus Tabnuu
LLIBOB.

HacTpowika coctaBa 0603Ha4YeHMs WBa Ansi OToOpaxeHusi B Tabnvue LLBOB.

ABTOMaTUYECKOE YBENMYEHME HOMEpA LLBa Npy BBOAE HOBOro 0603HaYeHs LWBa B
TeKyLLeM OOKYMEHTE.

OTobpakeHre psiAoM C KypcopoM napaMeTpoB 0603HaYeHMs LWBa Npy HaBe4EHWUM Ha
Hero Kypcopa.

MpoBepka 0603Ha4YeHMI NO CreayowmMM napameTpam:

- Hanuune o6o3Ha4eHnn n ynpoLLeHHbIXx 0603HavYeHun;

- Hanuune o6osHaveHun no NOCT u ISO (DIN);

- Bwnp BHe nucta yepTexa;

- O6Go3Ha4yeHne BHe NUCTa YepTexa;

- O603HauyeHne 1 B1A Ha pasHbIX NUCTax YepTexa;

- OpunHakoBble CTaH4apTHbIE M HECTaHA4ApPTHble 0603Ha4YeHMs C pa3HbIMM HOMEpamu;

- OavHakoBble CTaHAapTHbIE U HECTaHAAPTHblE 0603HAYEHUS C OAMHAKOBbLIMU
HOMepamu;

- PasHble cTaHgapTHblE U HECTaHA4apTHble 0003HaYeHNs C O4MHAKOBBIMU HOMEPaMK;
- Hanuymne 0603Ha4YeHMN 0ONHAKOBbLIX LLBOB 6€3 OCHOBHOIO 0003HaYEeHUS;

- Hanwnune ocHoBHOro 0603Ha4eHns ¢ HOMEPOM 1 OTCYTCTBME 0BO3HAYEHNS
OJMHAKOBBbIX LLIBOB;

- Hanuune nponyweHHbIX HOMepoB (B 9TOM Clny4ae BblaaeTCA npe/:lynpexqzl,eHme);

- CocTtaB 0603HayeHus B TLU n3 0603Ha4eHnss He COOTBETCTBYET COCTaBy U3
napamMmeTpoB;
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- CocTaB CBOMCTB 0603HA4YeHNs1 HE COOTBETCTBYET COCTaBy U3 NapaMeTpOB;
— Ob6LLee KONMYeCTBO LUBOB HE COOTBETCTBYET KONMYecTBy 0603HaYEHUN.

KomaHapl rpynnoBoro pegaktMpoBaHms 0603HauYeHnin CBapHOro LWBa TeKyLLero 4oKyMeHTa.

- PepakTtop Homepoe weoe no NOCT.

- PepakTop obuwero konuyectaa weos no NOCT.

- [poBepuTb 0603Ha4eHus no NOCT.

- [MpnmeHnTb TEKCTLI 0603Ha4YeHnn TLL 13 napameTpos.

- [MpumeHnTb cBOVCTBA 0603HAYEHUI 13 NApaMETPOB.

KomaHga Tabnuua ceapHbIx Weos.

- ABTOMaTU4ecKoe co3gaHue Tabnuubl WBOB CBAPHbLIX COEAMHEHWIA B COOTBETCTBUM C
BbIOpaHHbIM CTUINEM Tabnmubl LUBOB B rpadpuyeCcKknx JOKYMEHTaXx.

- OnepaTnBHasa HacTpoKrKa napameTpoB cTonbuos Tabnuubl (BUANMOCTb, LUMPUHA,
BblpaBHMBaHWE TEKCTA).

- CosgaHHas Tabnuua cBapHbIX LUBOB pedakTupyeTcsa komaHgamm cuctemol KOMIAC-
3D.

-  Ctunm Tabnuubl WBoB cosgatoTca cpeacteamm cuctemel KOMIMAC-3D n coxpaHstoTca
B 6nbnnoteke ctunen Tabnuu WBOB (OTYETOB).

Ansa paboTbl c 6ubnnotekon O6opydoesaHue: CeapHbie coeQuHeHUs TpebyeTcaA

oTAenbLHO onflaynBaemMasl nNnULUEeH3us.

Omnuyusi eepcuu 15.1 om eepcuu 15

Banbl u mexaHu4eckue nepedaqu
1. PaclumpeH nepeydeHb nepegay, no KOTOPbIM BbIMOMHAKTCA pacyeThl.

2.

PeanunsoBaH pacyeT (reoMeTpuyeckuin, NPOYHOCTHOM NPV AENCTBMN MakCUMarbHOM
Harpysku, n pacyeT Ha AONTOBEYHOCTb) PEEYHON LMNMHAPUYECKon 3yb4aTon nepegaym ¢
nocnegyroLmnm NoCTPOEHNEM YepTexa U Mogernu, ¢ reHepaumen Tabnuubl napameTpos, C
NOCTPOEHUEM CEYEHUS PENKN U CXEMbI KOHTPOMS.

Ob6ecneuynBaeTcs pacyeT M NOCTPOeHME NPAMO3YDbIX U KOCO3YBbIX peek C UCXOOHbIM
KOHTYPOM MO OTeYEeCTBEHHbLIM W 3anadHbIM CTaHAapTaMm, a Takke ¢ HecTaHAapTHbIM
NCXOOHbIM KOHTYpOM. [Npodunb peek (B ce4eHUn): NpsiMOYrofibHbIN, -06pasHbIn, KpYribii,
KpYribl C NbICKORN.

PeannsoBaH reoMeTprMyecKkuin pacyeT opToroHanbHoOM nepedayn (LMnnMHapu4ecKnii
5BOSIbBEHTHBIN YepBAK — LUMMHOPUYECKOe KOCO3yboe Koneco) C MoCTPOEHNEM YepTexen
N MoJenen YepBsika 1 Koreca, BXoAALWMX B JaHHYI0 nepeaady. B metoguke pacyerta
ncnonb3oBaHbl pesyneTtaThl uccregosanmn C.A. Jlarytuna u E.A. N'yoosa.

lMpumeyaHue: B Taknx nepegayax BMECTO YEPBAYHOro Koneca npuMeHsoT obbl4HOe
koco3yboe, YTO 3HaYUTENbHO MPOLLE C TOYKM 3PEHUSA TEXHOMOMMN U3roToBNEHNs. [JaHHbIv
Krnacc nepegad npumeHsieTcst B npubopoCcTpoeHnn U MaLLMHOCTPOEHUMN.

PeanusoBaH reoMeTpryecknin pacyeT nraHeTapHON OJHOBEHLI0BOW Nepenayn xenmca c
MOCTPOEHUEM YepTexen n Mogernen 3ybyaTtbix Konec, BXOAALMX B AaHHYI0 nepeaadvy.

N3ameHeHa MeToaMKa pacyeTa MexaHMYeckux nepeday Ha gonroBevyHocTb. MNpu BBOAE
pexunmoB paboTbl BMECTO KOMMYecTBa LMKIIOB Tenepb 3anpallmBaeTcs
NPOAOIKUTENBHOCTL PaboThl HA JAHHOM peXxrMe B NpPoLieHTax OT NiaHMpyeMoro pecypca.
COoOTBETCTBEHHO U3MEHEHbI 1 OTYETHbIE (DOPMbI.

B pacyeT Ha NpoOYHOCTb YepBAYHbIX Nepeaad BHECEHbI NonpaBkn, obecneynsaowwme yyet
Bonee BbICOKOW Harpy3o4HON CnocoBHOCTU Nepefad C HeNMHenYaTbiM TUNOM KOHTakTa (ZK
nZm).

Mpun pacyeTe TENNOCTONKOCTM YepPBAYHbIX Nepeaad Tenepb MoryT ObiTb 3afaHbl

KO3 PULNEHTDI:

266



10.
11.

12.

13.

14.

15.

- Y — koadhdUUMEHT, yunTbiBaOLWMI TENNOOTBOA B paMy vUnn nnuty oyHaameHTa,

- [1B — koapPu1UMEHT, Yy4UTbIBAOLNN YMEHbLUEHWE TENMNOBbIAENEHNA B eANHULY LIMKIa
paboTbl YePBAYHON Nepeaayn 3a CHeT NepepbIBOB U CHKEHWUST Harpy3Kku.

PeannsoBaH mexaHn3M onTMMarnbHOro pasmelleHns Tabnuy napameTpoB Ha none

yepTtexa. 1o ymonyaHuio pasmelleHme Tabnuy nocne nx co3gaHns Unu pegakTMpoBaHus

NpPoOun3BOANTCA aBTOMATUYECKN.

[ob6asneHbl Tabnuvubl NapaMeTpoB AN MHOrOBEHLIOBbIX 3BE3404EK LieMNHbIX nepeaay.

Mpun cospaHum Tabnuu NnapameTpoB peanu3oBaH yHKUMOHaN BBoAa 0603HaYeHNs

conpshKeHHOro koreca (Mnu Yyepeska). O6o3HayeHne otTobpaxkaeTcs B Tabnvue u

coxpaHsieTca B Modenu Bana arnsg nocnenyowero peakTupoBaHus.

B TpexmepHon mogenun, cosgaBaeMon Nno YepTexy Bana, Tenepb co3garoTcs

BCMomMoraTesibHble MMOCKOCTU U OCY, YNPOLLaloLWne CONPsXeHNsa 3rIeMeHTOB

MexaHU4eckux nepegad npu nocneayowem nocTpoeHnn cbopku.

BBegeHbl noHATMA «[lanka coxpaHeHHbIX pacyeToB» U «llocrneaHuii BbINONHEHHbLIN

pacyeT». JTO NO3BONSAET:

- 6e3 NnoBTOpEeHMs ogHaXdbl BbINOSTHEHHOMO pacyeTa LWeCTePHN NOBTOPUTL NOCTPOEHUE
ee yepTexa u MoAenu urm noCTponTb AN Hee NapHyHo LWeCTEPHIO,

- YynopsigoYvMTb XpaHeHMe BbINOIHEHHbLIX pacyeToB (NyTb K «llanke coxpaHeHHbIX
pacyeToB» MOXHO 3a4aTb NPW HACTPOWMKE KOHUrypauumn npuioxeHms),

— BbINONHATL NpeanpocMoTp (Preview) dpannoe pacyeToB nepea nx 3arpy3kon u3s
crneunanuanpoBaHHOro )annoBoro MeHemxkepa.

B ananorax n otyetax Tenepb otobpaxaroTcs 0603HaYEHNA BBOAUMBIX U

paccyMTbiBaeMbIX AaHHbIX, MPUHATLIE B HOPMATUBHO-TEXHUYECKON U Creumnann3npoBaHHOM

nutepartype, CBA3aHHOW C pacyeTaMn MexaHU4Yeckux nepegau.

WNcnpaBneHbl 3ameyeHHble OLMGKM.

lpunoxxeHue MemannokoHcmpykyuu 3D
1. MpunoxeHne nepemmeHoBaHo B O6opydoesaHue: MemassioKOHCMPyKyuuU.

2.
3.

MosiBNacb BO3MOXHOCTb NPUMEHEHNA HECKOJTIbKMX KOMaHA pa3gesikn K OgHOMY I'IpOCbI/IJ'IPO.

[lo6aBneHa komaHaa CrneyuasibHasi pa3desika, NO3BONSAOLLASA BbINOMHUTL Pasfenky
Aetanen, NPMMbIKaOLWKMX K ABYTaBPOBbIM Gankam, Wwseennepam u cTanbHbIM
ropsiyekaTaHbIM yrofikam B COOTBETCTBMU C TpeboBaHUSIMU, NPpUBEAEHHbIMU B pa3fene
«lMpodunb geTanen, NPUMbIKAIOLWLNX K MPOKATHBIM NPOOUNAM B CBAPHbIX KOHCTPYKLINAX»
CnpaBoYHMKa KOHCTpYyKTOpa-maLwumHocTpoutens (B. V. AHypbeB, CnpaBoYvHuK
KOHCTpYyKTOpa-MalwmHocTpouTens, Tom 1).

B komaHgax bopmMMpoBaHMsA CTbIKOBOW pa3geriku nosiBunach BO3MOXHOCTb 3a4aBaThb
3a3op mexay obpabaTtbiBaemomn 1 oopmoobpasytoLen getansamu.

lNpunoxeHue Tpy6onpoeodnbi 3D

1. MpunoxeHue nepemmeHoBaHo B O6opydoeaHue: Tpy6onpoeodsl.

2.

HopaboTaHa komaHaa CneyuanbHasi mpyb6a: Tenepb BO3MOXHO NOCTpoeHme no pebpam
13 BCTABOK M KOMMOHOBOYHOW reOMETPUN.

Bubnuomeka pedykmopos
1. MpunoxeHne nepemmeHoBaHO B Kamasoz: PeQykmopsbi.

2.

PaspaboTaHa 64-pa3psigHas Bepcusi MpUoXeHns.

Bbubnuomeka anekmpodeuzamenelu
1. MpunoxeHne nepemmeHoBaHo B Kamasio2: Snekmpodeuzamernu.

2.

PaspaboTtaHa 64-pa3psgHasn Bepcus NpUnoXeHus.
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Bubnuomeka aHUmauyuu
|_|pVIJ'IO)KeHVIe nepenMmeHoBaHO B MexaHuka: AHumauu,q.

Bubnuomeka pacyema pa3mMepHbIx yeneu

1.
2.

4.

MpunoxeHne nepenmeHoBaHO B Pa3MepHbIe yenu.

MepepaboTaH nonb3oBaTENbCKUN NHTEPdENC. ANEMEHTbI yNpaBnieHnsa n3 auanora
nepeHeceHbl Ha NaHenb CBOWCTB.

3ambikatoLee 3BeHO Tenepb onpeaenseTca asToMmaTU4eckn Npy ykasaHum nocrneaHero
obbekTa uenu.

)J,o6aBneHa BO3MOXXHOCTb y4eTa YrnoBbIX U pagnalnbHbIX pa3smMepoB B LiEnn.

Bubnuomeka my¢hm
MpunoxeHne nepenmeHoBaHo B Kamanoea: Myg¢ghmabi.

Cucmema npoekmupoeaHusi NPY>XuH

1.
2.

MpunoxeHune neperMeHoBaHo B MexaHuka: MpyXuHbl.
[Ns Npy>XMH cxXaTust U pacTsbkeHust 4o6aBneH «YHMBepcarbHbIn» pacyeT.

3. Ansa npyxuH cxatmna gobasneHa BO3MOXHOCTb KOPPEKTUPOBKMN LLAra npy>XxuHbl.

4.

M3meHeH nopsgok COPTUPOBKM OOBHEKTOB creumndurkaumm TapenbyaTbliX NpyXuH. MNpuHumn
COpPTUPOBKN 0OBEKTOB crieundukaummn Tenepb aHanorm4eH Ucnonb3yemomy B
CnpaBoyHuke CtaHgapTHbix M3genun.

Bu6bnuomeka nocmpoeHusi pa3eepmok

1.
2.

MpunoxeHne nepenmeHoBaHo B O6opydoeaHue: Pazeepmku.
[lo6aBneHbl BO3MOXXHOCTM pa3BepTKuN ToponaarnbHbIX U chepuyecknx NoBEPXHOCTEN.

3. Job6aBneHa yHKUMS aBTOMaTM4EeCKON NPOBEPKM OOHOBNEHNSI BUBNMOTEKMN.

4.

McnpaBneHbl OLLMGKN NOCTPOEHUS pa3BePTOK:
— MNOBEpPXHOCTEN,
— KOHMYeckoro naTpyobka 3-ro tmna,

— TPOWHWKOB 1-ro 1 3-ro TUNOB B UCMOMNHEHUN 2 (Tenepb NonHoe npuneraHne naTpyodka
obecneumBaeTcs 6e€3 4ONONHUTENBHON MeXaHU4eckon obpaboTku).

Omnuyus eepcuu 15 om eepcuu 14 SP1

Banbi u MexaHu4Yeckue nepedayu

1.

2.

Tenepb Mo YepTexy co3gaeTcs peanMcTUYHas TpexmepHas Mogernb npsiMosyoo
KOHWYECKOWN LLIECTEPHMU.

MosiBMNacb BO3MOXHOCTb NOCTPOEHUSI TOPLIEBLIX NMa30B M KaHaBKM Mo BbIXOA A0n0ska B
yepTexe ¢ nocriegymoLLen nepegaderi B Moaernb.

MosiBUNacb BO3MOXHOCTb NOCTPOEHUSI HA OCHOBHOM BUA€e MECTHOro pa3pesa,
NoKasbIBaKoLLEro Npodurb YepBssika.

MosiBUnack BO3MOXHOCTb CO3AaHUs B TPEXMEPHON MOAENN LUMOHOYHOro Nasa,
pacnonioXeHHOro napannensHo obpasytoLler KoHyca.

ObecnevyeHa BO3MOXHOCTb pacyeTa JONYyCKoB Ang 3ybyaTbiX, YepBAYHbIX KOsec 1
4YepBSKOB C HECTAHAAPTHBIM UCXOAHBIM KOHTYPOM UM UCXOAHBIM KOHTYPOM,
BbINOMHEHHBIM NO 3apybexHbIM cTaHAapTam. [lonyck 3ToM crnyyae paccunTbiBaeTcs Mo
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mMeToaukam, npueeneHHoim B FOCT. BknioyeHne AgaHHOMW BO3MOXHOCTU NMPOn3BOAUTCA Npu
HacTpouke GUGNMoTEKN.

MepepabotaH moaynb Bbibopa MmaTepuanos. BeegeH yHKLMOHaN onpeaeneHus
NMPOYHOCTHBIX XapakTepPUCTUK, MPUMEHSIEMbIX NPU pacyeTax 3ybGyaTbiX KOnec B
cootBeTcTBMM € «OCT 21354-87 MNepenayum 3ybuatble LMNNHOPUYECKME SBONbBEHTHbIE
BHeLUHero 3auenneHus. Pac4yeT Ha NpOYHOCTbY.

B komnnekT noctaskm GnbMoTEKN BKOYEH MOAY b NPOCMOTPA OTYETOB B hopmaTe
FastReport (*.fp3).

VcnpaBneHbl HangeHHble oWnBKN1, B TOM Yncne owmnbKkn npu paboTe ¢ UCNONMHEHNSMU
mogenn KOMMAC-3D n npu paboTe co cnpasoyHukoMm MaTtepuanbl 1 CopTaMeHThbl.

Cucmema rnpoeKmupoeeaHusi NnPyxuH

1.

o o

N3meHeHa meToamMKa NPOEKTHOrO M NPOBEPOYHOIO PacyYETOB NPYXUH CXaTUs 1
pacTsxkeHus. PacyeT npyuH cxaTtns u pactsxeHus ocyliectensetcsa no metoguke NOCT
13765-86.

MosiBnnacb BO3MOXHOCTb NOCTPOEHUA TpexmepHoﬁ Moaenun NpyXuHbl pacTsaXXeHUA.

[ns obneryeHnss BOCNpUSATUS TPEXMEPHOWN MOAENM NPYXUHbLI B HEN aBTOMATUYECKU
OTKI0HYaeTCs OTOBPaAXKEHME ICKM3OB 1 NPOCTPAHCTBEHHbLIX KPUBbIX.

VMcnpaBneHbl OLWMGKM NOCTPOEHUST TPEXMEPHOWN MOLENN MPYKUHbI KPYYEHWST C NNEBOW
HaBUBKOMN.

. NcnpaeneHo pacnonoxeHne TeXHMYeckux TpeboBaHU Ha YepTexe KOHNYECKON MPYXKNHBI.

VMcnpaBneHbl owWmnGKKN 3arpy3kmn aHHbIX U3 DansioB paHee NpPoBEAEHHbIX pacyeToB.

Bubnuomeka nocmpoeHuUsi pa3eepmokK
1. VicnpaBneHbl HangeHHble OLWNOKN.

2.

3.

Tenepb Npu OPMUPOBaHNM YepTeXa U MOAENN ANeMeHTa aBTOMaTUYECKN 3anosHAITCA
cBoWicTBa HaumeHosaHue u Obo3HayeHue.

[lob6aeneHa HoBas kKoMaHAa Pa3eepmka noeepxHocmu, KoTopas no3sonseT
pa3BopaymBaTb LMIMHAPUYECKUE N KOHUYECKUE MOBEPXHOCTHU (MOBEPXHOCTU OCTaNbHbIX
TMNoB He obpabaTtbiBatoTCs).

lNpunoxeHue Tpy6ornpoeodnbi 3D

1.

Hob6aeneHa komaHga lMapamempuyveckass mpaekmopusi, NO3BONSLW AN co3gaTb
napameTpu4ecKyto TPaekTopuio NyTemM NOCTPOEHNS B NPOCTPaHCTBE OTPE3KOB 1 Oyr U
nocnenyroLero OPUEHTUPOBAHNS UX NPU MOMOLLM NPOCTPAHCTBEHHbIX OrpaHNYeHni
(coBnageHune, COOCHOCTb, NapannesnibHOCTb, NePNEHANKYNAPHOCTb U T. .) N pa3MepHbIX
orpaHn4eHuni.

[lobaeneHna komaHga 3amMeHUmMb 371eMeHm, NO3BONAKLLAS 3aMEHUTbL OAUH NMbo
HECKONMbKO 3N1eMEeHTOB TpybonpoBoaa yKka3aHHbIM 31EMEHTOM.

Tenepb B 06BbEKT cneyudmnkaumm Tpyobl onuuoHanbHO MOryT 6bITh NpefaHbl AnvHa U
mMacca getanu Tpy6bl. BknoyeHne nepegaym aTmx AaHHbIX, @ TaKkKe HAaCTpPOMKa equHuL,
n3mepeHus nponssoaatcs B agnanore KoHghueypauyus npusioxxeHusi Ha BKITagke
Omyemeil.

[lopaboTaHbl KOMaHAbl NOCTPOEHNS TPYOONPOBOAOB: TENEepPb OTBOAbI U TPOVHUKM,
ncnosnb3yemMble Npu NOCTPOeHUN TpybonpoBoaa, MoryT BbiTb BbiIGpaHbl HENOCPEACTBEHHO
13 cnpaBoyHuka CTaHOapTHbIe u3genusi.

[opa6boTtaHa komaHaa CneyuanbHass mpyb6a: Tenepb B npouecce NOCTPOeHNUst TpyObl B
AeTanu onumoHanbHO MOryT BbiTb CO34aHbl MPUCOEANHUTENBHBIE TOYKW.
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lNpunoxeHue MemannokoHcmpykyuu 3D

1.

HobaeneHa komaHaa TpexmepHbIl KapKkac, No3BONsLast co3aaTtb NapaMeTpUHecKni
TPEeXMEepPHbIN KapKkac nyTem NOCTPOEHUSA B NPOCTPAHCTBE OTPE3KOB M AYyr 1 NocneayLero
OPWEHTMPOBAHMSA X NPW MOMOLLN NPOCTPaHCTBEHHbLIX OrpaHnYeHni (CoBnageHmue,
COOCHOCTb, NapannenbHOCTb, NepPneHANKYNAPHOCTb U T. 4.) U pa3MepHbIX OrpaHUYEHUN.

MepepaboTtaH n gononHeH guanor KoHghuaypayusi NpusioxeHus:

- [loaBunucb anemMeHTbl ynpasreHus, No3BonsLwmne 3agatb npasnna MUMeHoOBaHNS
HOBbIX KOHCTPYKLMI, CO34aBaeMbIX KOMaHAaMu NpUNoXeHns;

- Bknagka Habop copmameHmoe 3ameHeHa Bknagkon Palsbl. Bknagka conepxut
cnucok charinoBs HabopoB WaboHOB Npodunen, NOAKITHOHYEHHbIX K MPUIOXEHNIO.
Habop wabnoHoB npodunen npeacraenset cobon mogerns cOopku, B KOTOPOW
coaepxaTcs napamMeTpu3oBaHHble MOAENN Npodunen ogHOro coptTameHTa (Hanpumep,
Habop yronkos).

HobaBneHa koMaHAa Yoasnumb KOHCMPYKUUI, NO3BOSAIOLLAA NO3BONAIOLWAA YAANUTb

13 cOOPKN OOHY UITN HECKOSBKO KOHCTPYKLUUIA C OOHOBPEMEHHbBIM yaaneHnem ¢ gucka

dannos mogenen getaneun, BXogswmx B yaansemble KOHCTPYKLUMMW.

[ob6aBneHa komaHaa Yodasnumsb pa3desnKy, No3BonsaoLwas yaanuTb yrnoByo nubo

CTbIKOBYIO pasfgenky Mexay napon BblbpaHHbIX AeTanen KOHCTPYKLUMK.

HopaboTtaHa komaHaa lMpoghunb No KpueouU: Tenepb OHa NO3BONSAET CTPOUTL AeTarnb MNo

HECKONMbKMM rnaako conpsiXeHHbIM 00pa3yoLLmM.

[opaboTaHbl KOMaHAbl MOCTPOEHUST AeTanen KOHCTPYKLMK:

- B MHTepdenchl koMaHa Jo6aBeH pacKpbIBAKOLMNCSA CMMCOK, COAEPXKaLLUN nepeveHb
HabopoB copTaMeHTOB, NOAKMOYEHHbIX B KOHpMrypaLumm npunoxeHus;

- B npouecchl komaHg fobaBneHbl aHTOMbI HAanpaBeHWA OTCTYNOB 3NIEMEHTOB
METaNMOKOHCTPYKLUUKN OT y3r0oB 0OpasyoLnx.

HopaboTtaHa komaHga O6HoeuMb OaHHbIe 0 MOOeJsIU: TeNepb BbINONHAETCS 0GHOBMNEHME

ANWHBI Npocmng, ToNwWwmHbI acoHKM 1 pebpa KecTKoCTU B cneumndukauun. Takke, ecnuv B

avanore KoHgbuaypayusi npunoxeHusi BknoveHa onuusi Jobaensme 3Ha4eHue

ONIUHbI/WUPUHBI K UMeHU demasnu, To No pe3ynbTataM paboTbl KOMaHAb! BbINOMHAETCS

o6GHOBMNEHMEe MMeHn geTanu B [lepeBe NOCTPOEHMSI.

HopaboTtaH moaynb KoHBepTaumm B DSTV-cdopmar:

- pobaBneHa BO3MOXHOCTb MakeTHOW KOHBepTaLuu;

— [popaboTaHa KOHBepTauUuMsi KOCbIX CPe30B AS1st Npodunen, He MetoLLMX acok B
MaLLMHHbIX NSIOCKOCTSX;

— nosiBUracb BO3MOXHOCTb KOHBepTauumn npogunen co CTbIKOBOW pasgerikon.

PeanunsoBaHa nogaepka YeTblpex pa3aMepoB 311IEMEHTOB yrnpaBneHus nitepderica

(nepekntoyaTenemn, KHOMOK, NUKTOrpamm 1 T.n.).

N3meHeHUe KOMIisiekma nocmaeku

M3 koMnneKkTa nocTaBKW UCKMOYEHbI:

- bBubnuoTteka anemMeHToOB KUHEMATUYECKUX CXEM,
- bubnuoTteka NNaHMPOBOK LIEXOB,

- 3D-6ubnnoteka getanen npecc-opm,

- 3D-bubnuoTteka geTtanen LWITamMmnos,

- BubnmoTekn KOHCTpyKTOpa npecc-opm,

- BuMBnNMOTEKM KOHCTPYKTOpPA LUTaMMOB.
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Omnuyus eepcuu 14 SP1 om eepcuu 14

lNpunoxeHue Tpy6onpoeodnsi 3D

1.

2.

[obaeneHa komaHaa Konupoeambs mpaekmopuro, NO3BOSOLWAs KONMPOoBaTb

TPaEeKTOPUIO U TOYEYHbIE OOBHEKTBI B JOKYMEHTE.

HopaboTaHa komaHaa CneyuanbHasi mpyba:

- B AOKyMeHTe-geTanu gobasneHa BO3MOXHOCTb CO3[4aHMst 00BEKTOB crneundukaumm
ans TpyObi-Tena, a B criydae pedaktupoBaHus TpyObl — aBTOMaTMYECKOro 0OHOBNEHUS
[JaHHbIX B cneuudukauum;

- poGasneHa onuus ToIbKO MO KacameJsibHbIM, BKIKOYEHNE KOTOPOKM NO3BONSET
yKasblBaTb B Lenoyke 00 bEKTOB NOCNEAYHOLLYIO KPMBYHO, TONIbKO €CM OHAa COMpshKeHa
no KacaTenbHoW C npeablayLuen.

HopaboTtaHa komaHga Co3damb akcoHOMempu4ecKyro cxemy: nobasneHa onuns He
yYyumbigeamb Mmacwmab cxemsbi. OHa no3BonseT ynpaesnsaTtb pasmepamum YO npu
BCTaBKe B CXeMYy — C y4eTOM MacLutaba cxeMbl unu 6e3 Hero.

Banbi u MexaHu4eckue nepeoda4du

1.

2.

PaspaboTaHbl 64-pa3psagHble Bepcumn NpunoxxeHnn Banbl u MexaHu4Yeckue nepedayu 2D
n Banbl u MexaHu4vyeckue nepedayu 3D.

Bce 6a3bl gaHHbIX NnepeBeaeHbl Ha HoByto CYB[ — Absolute DataBase.
OTyeTbl co3patoTca B HoBon Bepcumn FastReport 4.1.

OTy4eTbl, ChOpMUPOBAHHbIE MO pe3ynbTaTam pacyeToB, MOryT ObiTb COXpaHeHbl B dhannax
dopmatos PDF, RTF, JPEG.

OdbopmneHune vepTtexen (Tabnuubl NapamMeTpoB MEXaHMYECKUX Nepeaady, pasMepsbl 1
0603Ha4YeHns1 Ha BbIHOCHbIX 3fIEMEHTax) NpMBEAEHO B COOTBETCTBME CO cTaHaapTamun PO.

MonHocTbo NepepaboTaH Modynb Bbibopa Matepuna, UHTErPUPOBaHHbLIN CO
crnpaBoYHUKOM (bubnuotekon) MuC.

B reomeTpunyeckom pacyeTe UMNMHOPUYECKON 3ybyaTon nepegadm BHELLHErO 3auenneHuns
npeaycMOTpPeH BbIGOp MOAyNna U MCXO4HOMO KOHTypa 13 cnenytowmnx 6a3 gaHHbIX :

— 00blyHble (KpynHble) moaynu Ana nepegad no FOCT 13655-81;

- Menkue moaynu ansa nepegad no FOCT 9587-81;

- MeTpudeckne Mogynm no ctaHgaptam 3apybexHbix ctpaH (DIN, ISO, JIS);
- MuUTYeBble MOLYNWN NO CTaHAapTaM 3apybexHbix cTpaH (AGMA, ASA);
Kpome TOro, BO3mMoXeH BBOA HECTaHAApPTHOro Moaynsi.

Mpun chopmmnpoBaHnm Tabnumu napameTpoB Ha YepTexe AOMNYCKN Ha CTaHO4apPTHbIe
(BbINONTHEHHBIE NO poccuiicknm TOCTam) ncxoaHble KOHTYPbl pacCUYNTLIBAKOTCS B
3aBMCUMOCTM OT TEKYLLIEro 3Ha4eHnss MOAyssi U CTaHAapTa Ha UCXOAHbIA KOHTYp. Ons
3apyBeXHbIX UCXOAHbIX KOHTYPOB AOMYCKN HE pacCYMTbIBaOTCS.

PeanunsoBan dyHkuuoHan SID (Shaft Internal Dependences). Npu noctpoeHun ctyneHem
Bana MoryT ObITb YCTAHOBMNEHbI BHYyTPEHHME 3aBUCMMOCTU MEXAY XapaKTepHbIMU
pasMepamMu O4HOWN CTyNeHn Bana oT pa3MepoB Apyron. Hanpumep, gnameTp nnv anuHa
OLHOW CTyneHu Barna MOoryT 3aBMCeTb OT AnameTpa Unu AAvHbl pYron CTyneHu; AnvuHa
pe3bbbl MK WNNLEB Ha LMIMHOPUYECKOM yYacTKe Bana MOXET 3aBMCETb OT ANWHbI 3TOro
yyacTka U T. 4.

3aBncUMOCTM MexXay pasMmepamMu yCTaHaBMMBAKOTCS NPU BbI30BE KanbKynsaTopa B none
BBO/JA YMNCIIOBbIX 3HAYEHUN.

ﬂ,OCTyI’IHbI criegqyrolme BbipaxeHus :

- Len()-x — BblMUCIIAET yCTaHaBNMBaEMbIN pa3Mep Kak pasHuLy Mexay ANIMHOW CTYMNeHu
N BENUYMHOWM X, Hanpumep, BBog Len()-20 B none AnNuHbI WAnL, NpUBEAET K TOMY, YTO
NPV U3MEHeHUN ANMHbI LMIMHAPUYECKOro yy4acTka AnvHa vy scerga byaet
nepecuynTbIBaTLCH NO AAHHOW POPMYIIE;
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

- Diam()-x — aHanorn4Hoe BbipaxxeHne Ang guameTtpa CTyneHu;

- LenOut(n) — BbluUCHISET yCTaHaBNMBaEMbIN pasMep Kak AnvHY yvactka nod HOMepoMm
n (oTcYeT Be4eTCs CrneBa HanpaBo MO BHELUHEMY KOHTYpY Bana);

— DiamOut(n) — aHanorMyHoe BblipaxeHune A8 AMaMeTpa yyacTka;

- LenShaft() — Bbluncngaet obuyto onuHy Bana.

BblipaxxeHnsa moryT 6biTb 60rnee CnoxHeiMy U cogepxatb nobble opmyrbl, Hanpumep:
LenOut(2)-(Len()+15)/2 nnn Sqrt(Diam()).

M3meHeHbl gnanorn Bbibopa NnapameTpoB LWAMLEB (paclumpeH o6bemMm BBOOUMOM U
oTobpaxkaemon nHhopmauun).

lMpoBeaeHa npoBepka Bcex 6a3 gaHHbIX Ha cooTBeTcTBUE cTaHgapTam (FTOCT, OCT un
T.4.).

[obaBneHa BO3MOXHOCTb NOCTPOEHMS LUMNOHOYHbIX NA30B 4151 HU3KUX LUMOHOK Mo
FOCT 29175-91.

HobasneHa BO3MOXHOCTb Bblibopa MenkoMoaynbHbix gonbdskos no MOCT 10059-80 B
pacyeTax LMnuHapudecknx aybuyaTbix nepegau.

HobaeneHa 6a3a wnuuesblx dpes Ans UICNONb30BaHUA NPWY NOCTPOEHUN NPAMOBOYHBLIX
wnmueB FOCT 8027-86.

BBeneHa 6a3a HecTaHOapTHbIX 4ONGAKOB 1 peanv3oBaH pacyeT OCHOBHbIX NapaMeTpoB
Aon6sKoB ANA Hape3aHusi LUeCTEPEH C HEeCTaHA4APTHLIM MCXOAHBIM KOHTYPOM UIK
MoayriemM (0Te4eCTBEHHbBIM NN 3apyOeXkHbIM).

MpeaycmoTpeHa BO3MOXHOCTb NOCTPOEHUS HEOrPaHUYEHHOrO MHOXeCTBa NPOTOTUMOB
Tabnuy napameTpoB MexaHuveckmnx nepegad. OgmH U3 NPOTOTUMNOB SABASIETCS
ymornyaTesibHbIM, Npy 3TOM B 1060 MOMEHT BO3MOXHO NOCTPOEHUe Tabnuubl, OTANYHON
OT ymMornyaTenbHOn, HanpuMep, ynpoLLeHHON.

Ons umnnHgpuny4ecknx nepenay BHelWWHero n BHyTpeHHero 3auenneHna peanm3oBaHa
BO3MOXXHOCTb NMOCTPOEHUA Tabnuy napameTpoB A1 MHOITroBeHLIOBbIX 3y6anb|x Konec.

B 6a3bl oonbskoB BBeAeHbl 0003Ha4YeHNs, NpoM3BeeHa NpoBepKa BCEX NapamMeTpoB Ha
COOTBETCTBME CTaHAAPTY.

B npo4HocTHOM pacyeT 3ybuaTbix nepenad BBeAeH pacyeT koadduumneHta opmbl 3yba
no metoguke O.b. Bynrakoea. B pesynbtate nony4vaetca 6onee peanMctnyHas kapTuHa
N3MEHEHUS NPOYHOCTHBIX XapakTepucTuK nepegad npy nameHeHun napametpos UK (B
YaCTHOCTW, yrna npouns u BbICOTbI 3y6a).

B reomeTpunyeckoM pacuyeTe KOHUYECKOW nepeaayn ¢ NpsiMbiMu 3ybbam npeaycMoTpeH
BbIGOP MOOYNsi U UCXOAHOrO KOHTYpa u3 criegytowmx 6a3 gaHHbIX :

— 00bl4HbIe (KpynHble) Moaynu Ana nepegad no NOCT 13754-81;

- Menkue moaynu ansa nepegad no FOCT 9587-81;

- ncxogHoro koHTypa no NOCT P 50531-93;

- MeTpuyeckme Mogynun no ctaHgapTam 3apybexHbix ctpaH (DIN, ISO, JIS);

- nuT4YeBble MOAYNU No cTaHaapTam 3apybexHblx cTpaH (AGMA, ASA).

Kpome TOro, BO3MOXeH BBOJ HECTaHAapPTHOro Moayrs.

B reomeTpuryeckomM pacyeTe KOHUYECKON Nepeaayn ¢ KpyroBbiMU 3yObsMU NPeayCMOTPEeH
BbIGOP MOAYNSA M UCXOAHOIO KOHTYpa M3 cneayowmx 6a3 gaHHbIX :

— 0bblyHble (kpynHble) Mmoaynu anda nepegad no NOCT 16202-81;

- MeTpudeckme Moaynun no ctaHgaptam 3apybexHbix ctpaH (DIN, ISO, JIS);

- MWTYeBble MOOYNW NO cTaHAapTaM 3apybexHbix cTpaH (AGMA, ASA).

Kpome TOro, BoO3moxeH BBOA HECTaHAAPTHOro Moaynsi.

B reomeTpunyeckomM pacueTe YepBAYHON LMIMHOPUYECKOW Nepeaaym npeaycMoTpeH BuIbop
MOAYNst U UCXOAHOIO KOHTYpa 13 criegytowmx 6a3 faHHbIX:

- 00blyHble (KpynHble) moaynu ana nepegad no NOCT 19036-94;

- menkue moaynu ansa nepegad no FOCT 20184-81.

Kpome TOro, BO3MoOXXeH BBOA HECTaHAAPTHOrO Moaynsi.
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22.
23.

24.
25.

26.

27.

28.
29.
30.
31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

B pacuet BkntoyeHsbl YepBskn ZT1, ZT2, ZN3, ZK4.

B pacueTe knMHOpeMeHHONM nepegayn NpegyCMOTPEH pacyeT LUKNBOB «BPYUYHYHO» (TOYHEE,
OH BblHECEH M3 Broka NocTpoeHus B B0k pacyeTa U oNTMMU3MPOBaH, B TOM YMchne C
Lernbio UCNonb3oBaHNSa AaHHOMO MeToda pacyeTa B NpunoxeHun Banbl n mexaHunyeckue
nepegayn 3D).

PeanusoBaH reomeTpuyeckmin pacyeT 3y64aTo-peMeHHON nepeaaydn.

npeﬂ,yCMOTpeH Bbl60p nocagok Ha BCe BUAbl LWWINLEB (I'IpFIMO60‘-IHbIe, OBOJIbBEHTHbLIE U
TpeerﬂbeIe). B cooTBeTCTBMM C Bbl6paHHbIMl/I nocagkamMuy pacCcymnTbiBalOTCA OOMNYCKN.

PeannsoBaHO NOCTPOEHME CXEM KOHTPOSS BHELLUHUX M BHYTPEHHMX 3BOSbBEHTHbIX LUNNLIEB
1 Tabnuy NnapamMeTpoB Ha HUX.

PeanunsoBaHo noctpoeHne npodunen 3yobes TpeyromnbHbIX WMLEB U Tabnuu
napamMeTpoB Ha HUX.

MepepaboTaHo NOCTpoeHne Npodnsa 3BOSNIbBEHTHbLIX LUIMLEB.
B pacueT uenHon nepegaydn ¢ ponmkoBbiMKn Lensmu aobasneHsl Lenu rno 1ISO 606-94.
Ob6ecneyeHO KOppeKkTHoe NoCcTpoeHne 3Be3aoyek ans uenen tuna MNPLO FTOCT 13568-75.

PeanunsoBaHa uHTerpaumus co cnpaBodHNKOM (6nbnuotekon) CTaHgapTHbIX U3GENuUin Npu
NOCTPOEHUN NOALUNMHUKOB Y MaHXET.

MapameTpbl 3aTbIOBKX TeNnepb ONpeaensTcs Ans LMNNHOPUYECKUX LUECTEPEH BHELLHErO
3auenneHus ¢ nobbiM moaynem (B TOM Yucne, C NUTYEBLIMU U HECTAHAAPTHBLIMU
MoaynsiMun).

PeannsoBaHo peanuctMyHoe NocTpoeHne YepBsaKkoB Bcex TUNOoB (ZA, ZI, ZK, ZN1, ZN2,
ZN3, ZT1, ZT2) npv reHepaumn TpeXMepHbIX Moaenen.

Peanun3oBaHo NOCTpPOEHME YEPBAYHOIo Kosfeca Tuna ZA npu reHepauum TpeXMepPHbIX
Mopenen.

M3meHeH hopmaT oTobpaXkeHMs CTyrNeHen B AepeBe Mogenu NpunoxerHnss Banol n
MexaHuyeckmne nepegaum 2D.

B nepeyeHb Tabnuy napameTpoB Ha LMAMHOPUYECKME LWECTEPHM BBEAEHbI Tabnuupbl Ha
3ybuatble cekTopa.

Mpw pacyeTe UMNUHAPUYECKMX 3yByaTbix nepeaay BHELLHErO U BHYTPEHHErO 3aLeneHuns
peanusoBaHa BM3yanu3auus 3auenneHns B cTaTuke 1 AUHaMuKe.

Mpv NOCTPOEHMM LLMOHOYHOTO Na3a NpPefoCTaBeHa BO3MOXHOCTb «MOCaanTby Ha Ban Unu
B OTBEPCTME NoOYI0 NOAXOASLLYIO NO ANIMHE LUNOHKY, 6e3 orpaHMYeHust No aAMameTpy
COEAVHEHUS], YCTaHOBIEHHOrO CTaHAAPTOM.

PeanunsoBaH reoMeTpr4ecknin pacyeT 1 NOCTPOEHNe BUHTOBOW 3yG4aTol 9BONbBEHTHOM
nepegayu.

Mpy NOCTPOEHNN 3BOSMBbBEHTHbLIX LUMAWLIEB peann3oBaHa BO3MOXHOCTb MOCTPOEHNS
HeCcTaHA4apTHbIX WMLEB No npoToTuny. B kayecTBe npoToTuna MoryT ObiTb BblOpaHb!
WUkl N3 3apybexHbix cTaHgapTos, Hanpuvep, DIN 5482.

HanonHeHune 6a3bl 3MepUTENbHBIX PONTMKOB 1 NMPOBOSIOYEK NMPUBEAEHO B COOTBETCTBUE C
FOCT 2475-88.

Mpn nocTpoeHnn NpsiMoBOYHbIX LUMNLIEB peann3oBaHa BO3MOXHOCTb MOCTPOEHUS
HeCcTaH4apTHbIX LWMLUEB No NpoToTuny. B kadecTBe NpoToTMNa MOryT ObITh BblibpaHbI
WnMubl n3 3apybexHbix ctaHgapToB, Hanpumep, DIN 5471, DIN 5472, SAE J499a u 1. 4.

Peanun3oBaHO NOCTPOEHME YepBsika C pa3Mepamu.

OTKOPPEKTUPOBAH MEXaHN3M pacLLUMPOBKN NapameTpoB CTENEHN TOYHOCTU
MexaHU4eckux nepegad.

PeanunsoBaHa KOppEeKTHadaA reHepaumna OTKPbITbIX LUMOHOYHbIX MAa30B Ha LNNNHAOAPUYECKNX
y4vyacCTkax Bana.

Peanun3soBaHa BO3MOXXHOCTb npuUMEeHeHnA Npon3BOJIbHOro 40onNyCTMMOoro 3Ha4eHus
OnamMeTpa poJyinka anAa KOHTPOJ14 3BOJIbBEHTHbLIX LLUJTULIEB.
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Bu6nuomeka nocmpoeHusi pa3eepmok

1.

2
3.
4

®© N

PaspaboTaHa 64-pa3psiaHasi Bepcusi OMbnmoTeku.

. NobaBneH anemMeHT TPONHUK Tun 3.

MosiBUNack BO3MOXHOCTb NOCTPOEHMSI TPEXMEPHbIX MOAENEN arIeMeHTOB OMONMOTEKN.
ONTMMM3NPOBAH 3KCMOPT B TEKCTOBLIN hopmaT (B YaCTHOCTW, B criydae paboTbl C

BOoMbLINM KONMYECTBOM 3KCNOPTUPYEMBIX OOBEKTOB); A0GaBNeHa BO3MOXHOCTb
ynpaBneHnst O4YUCTKOWN CMCKa aKcnopTa.

CospnaBaemble YepTexu Tenepb 0opMMATCA COrMacHO HacTPOWKe Ans HOBbIX

OOKYMEHTOB.

MosiBuNack BO3MOXHOCTb BblOOpa TUNa CTPEnoK y NpoCcTaBnsieMbIX pa3mepoB.
Pa3bnokmpoBaHO nNepeknoveHne s3bIKOB MHTepdenca.
OTkoppekTnpoBaHa paboTta ¢ aniemeHToM TPonHUK Tmn 1.

3ameyaHue. BubnmoTeka NOCTPOEHMS pa3BePTOK NepeHeceHa B MalLuMHOCTPOUTENbHYIO
KoHduMrypaumo ns CTponTenbHOM KOHUrypawmm.

Cucmema npoekmupoegaHusi npyxuH KOMIAC-Spring
MpunoxeHne nepenmMmeHoBaHO B CucmemMy npoekmupo8aHuUsi NPYXuH.

1. PaspaboTtaHa 64-paspsgHas Bepcusi NPUIoXeHus.

2. Pacyetnbl

2.1.

2.2.

2.3.

24.

2.5.

2.6.

2.7.

2.8.

®YHKUMOHANBLHOCTb MO 3arpy3ke COXpPaHeHHbIX AaHHbIX pacyeTa NpYXuH nepeHeceHa
¢ hopM NPOEKTHOro 1 NPOBEPOYHOIO pacyeTa Ha rmaBHy opMy, YTO NO3BONSET
OCYLLIECTBUTb MOCTPOEHMUE, HE NPOBOASA 3aHOBO pacyerT.

Ho6aBneHa BO3MOXHOCTb 3KCMOpTa AaHHbIX pe3ynbTaToOB pacyeTa B crneayoLwime
dopmaThl:

— OokymeHT PDF;
- pokymeHT MS Excel;
- pokymeHT MS Word;
- pucyHok JPEG.

WcknitodeH BeIGOp MaTtepmana ua cnpasovHMka MaTtepuanbl u copTameHTbl Npu
pacyeTe NPY>XUH CKaTus U pacTsXKeHUs1, BCreacTBue Toro, 4to B Tabnuue 2 FOCT
13764 pnsa Kaxgoro knacca v paspsiga onpegeneH cBor Habop maTepuarnos.

M3meHeHa meToanka NPOEeKTUPOBaHNS TapenbyaTbliX NPYXnH. B ocHOBY MeToaukm
nonoxeH nogdop tapeneyatbix NpyxuH no MOCT 3057-90 B 3aBUCUMOCTU OT
pabouyen Harpy3ku. B npegbigyuiei Bepcum nogbop Npy>KMUH OCYLLLECTBIIANICS TOMBbKO
no AvameTpy, a BBoaMMble napameTpbl F2 1 F1 npu Beibope NpyxuH He
YYUTbIBANUCD.

Mpun pacyeTe TapenbyaTbiX NPYXMH NOSIBUNACh BO3MOXHOCTb aHanmM3npoBaTb cpasy
HECKOJIbKO CXeM COOPKM.

B pesynbTupytowen bopme pacyeTta TapenbyaTtbix NPYXMH NOSBMNACh BO3MOXHOCTb
COPTUPOBKW MO OAHOMY MITN HECKONBbKMM NOMSAM AaHHbIX.

B pesynbTupytowen popme pacyeTta TapenbvaTbix NPY>KMH NosiBUacb BO3MOXHOCTb
ucnonb3oBaHuns punetpa. JaHHyo dyHKUMOHANBHOCTb YA0O6HO NCNonb3oBaTh, ecnm
Ha pasmepbl NPY>XMHbI HaKNaAblBaeT orpaHNyeHne KOHCTPYKUmMs y3na. MNocne
npoBedeHNs pacyeTa BbIBOOATCA BCe pe3ynbTaTthbl, YAOBNETBOPSAIOLLNE YCITOBUIO
NpoyHOCTU. Hanpumep, TpebyeTcs HanoXmnTb orpaHMyYeHne Ha BHELUHWUI AMaMeTp
D1. [ins aToro He06xoaNMO LLENKHYTb Ha 3Ha4YKe, NOSIBNSAOLLEMCH B NPaBOM
BEPXHEM YITly 3aronoBKa Mnoss, 1 B OTKPbIBLUEMCSI CMIMCKE 3HaYeHu BbIOpaTh Te,
KOTOpbl€ YOOBNETBOPSIIOT OrPaHUYEHUAM KOHCTPYKLMW.

WcknioyeHa BO3MOXHOCTL BbibOpa MaTepuana 13 cnpaBodHuka Matepuans 1
CcopTaMeHTbI Npy pacyeTe TaperbyaTbiX NpYyxuH. Tenepb BbIGop MaTepuana
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OCYLLECTBMSAETCS TONbKO U3 BbiNagaroLwero cnucka, T.k. B nyHkTe 2.2.1 FTOCT 3057-
90 onpeneneH Habop MaTepunanos, U3 KOTOPbIX N3roTaBMMBalOTCA TapenbyaTble
NPY>XWUHBbI.

2.9. [obaBneHa pyHKLMOHANBHOCTb MO KOPPEKTUPOBAHUIO PpacYETHbIX NapaMeTpoB
Tapenb4vaTbiX NPY>KUH:
— cuna npuv npegsaputensHon gedopmaunu;
- npegBapuTenbHas gedopmauus;
= XO4 NPY>XWHbI.

2.10. MIameHeH pexmm NpOeKTMPOBaHUS NPYXNH KpyYeHus: Tenepb BMecTo «MacTtepa
NPOEKTUPOBAHUSA» UCMNONb3yeTCs AMarnor.

2.11. JobaBneHa pyHKLMOHANBHOCTb MO KOPPEKTUPOBAHUIO pacYeTHbIX NapaMeTpoB
NPYXUH KpyYEeHUS:

- yron mexay Topuamu npyxuHol B CBO6OJHOM COCTOSIHWUW;
- yron mexnay 3auenamu npyxuHbl B CBOGOLHOM COCTOSIHUM;
— MOMEHT cunbl Npu NnpeaeapuTenbHon gedopmauunuy;

- yron paboyero xoaa;

= war npyXuHbl.

2.12. B pesynbTupyowmn Habop AaHHbIX pacyeTa NpyXuH KpyyeHns gobasreH BbiBOg,
MHOEKca NPYXuHbI U Wara.

TpexmepHoe mogennpoBaHue

3.1. PesynbraT NOCTPOEHUSA NakeTa TapenbyaTbiX MPYXUH Tenepb npeacraenseT codon
cbopky (*.a3d). B npegbigylien Bepcum kaxkgasa Tapenka, BXxogsias B Naker,
co3gaBarach kak oTaenbHoe Teno B getanu (*.ma3d).

3.2. TllosiBMnacb BO3MOXHOCTb U3BMEHEHWS BbICOTbI TapenbyaTon NpyXuHbl (Naketa
Tapenb4vaTbIX NPY>XWUH) NOocne BCTaBkM B COOPKY NyTEM M3MEHEHUSA 3HAYEHUSA
BHeLwHen nepemeHHom L (anga naketa — Lpak). Taknm o6pazom MOXHO NOSy4YnTb
MOAENb NPYXMHbI (NakeTa) B paboyeM Unm npoMexxyTo4HOM COCTOSTHUM.

3.3. TlosiBunacb BO3MOXHOCTb AedopMaLnmn Npy>KMUHbI KPYYEeHUSA nocne BCTaBKn B COOPKY
nyTeM M3MEHEHUS 3HAYEHMSI BHELLHEN nepeMeHHon fi (yrnoBas gedopmauust). Takmm
00pa3om MOXHO NOMy4MTb MOAEesb MPYXXMHbI B paboveM UM NpoMeXXyTO4HOM
COCTOSIHUU.

3.4. Mopgenn npy>xvH Tenepb NOSTHOCTBIO NapamMeTpU30BaHbl, YTO NO3BOMAET Nnogobpartb
pasmepbl 3aLenoB Uy Apyrne napameTpbl Npu 3CKM3HON npopaboTke y3na.

3.5. [NobGaeneHa BO3MOXHOCTb cO34aHnNs 06beKTOB cneumdumkaumm npym NOCTPOEHUN
TapenbyaTbiX MPYXWUH.

3.6. [ns npyXXWH KpyYeHust 1 TapenbyaTtbiX NpyunH nobaBneHo obbeanHeHne
COCTaBMSOLMX UX OOBEKTOB B MAKPOINIEMEHTDI.

padunyeckme gOKYMEHThI

4.1. W3MeHuUncs Nnopsaok co3gaHns YepTexen NPYXUH CKaTus, pacTXeHUs, KpyHeHus 1
TapernbyaTbIX NPY>XUH. YepTex NpyXuHbl Ternepb CTPOUTCA B HOBOM [JOKYMEHTE.
Mepepn BcTaBKoOM N306parkeHs OTPUCOBLIBAETCS (DAaHTOM, YTO NO3BONSET
nonb30BaTento KOHTPONMpoBaTh pasMeLLieHne NpyxuHel. Bug, B KOTOpbI BCTaBnsaeTcs
n3obpaxeHve, AenaeTcs aKTUBHbIM.

4.2. [Ana npyXuH cxXaTusi, pacTsKeHUs!, KpyYeHUs 1 TapenbyaTbix NpyxuH aobasmnack
BO3MOXHOCTb Bblibopa napameTpa wepoxoBatoctn Rz unu Ra.

4.3. [Onsa npyXuH cxaTus, pacTsXXeHus n KpyvyeHus gobasneHo orpaHnyeHne Ha Bblbop
rpynnbl TOYHOCTK NO curnam 1 gedopmaumnsam, a Takke Ha BbIBop rpynnbl TOYHOCTU
No reoMeTpU4eckMM napameTpam, ecrnv guaMmeTp NpoBOMoKM MeHbLle 1,6 mm. B
cootBetcTBUM ¢ TOCT 16118 — 70 (NpyXuHbl cxatmsa u pactsxerus) n OCT 92-
8847-77 (NpYXWHbI KPYyYeHUS) NpyU AnameTpe NPOBOSIOKM MeHbLe 1,6 MM Ans
NPY>XMHbI MOXHO Ha3Ha4uTb TOMbLKO 2-10 UMK 3-10 rpynny TOYHOCTW.

4.4. WcnpasneHo hopMUpoOBaHME pasMepHbIX HaAMUCEN B YepTexax NPYXUH cxxaTtna n
pacTsXeHWUs.
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4.5. WNcnpasneHo 0603Ha4YeHne LLepoxoBaToCTy.

4.6. [nsa yepTexen NPYXUH CXaTUs, PaCTSXKEHUS, KPYYEHUS N TapenbyaTbiX NPY>KWH
pobaeneHo 0603Ha4YeHne HeyKazaHHOW LLEPOXOBaTOCTH.

4.7. [Ons npyXvH cXaTusl U pacTsbkeHUs ucnpasneHa owmbka (hopMmMpoBaHus gonycka
Ha ANVHY NPY>XUHbI B CBOOGOAHOM COCTOSIHMM: €CIN KOHTPOSMPYHOTCA ABE Harpy3ku

(F1 n F2), To npegenbHble OTKIOHEHUS ANWHBI NPYXXMHbI HE yCTaHaBnMBatoT (. 2.6
FOCT 2.401-68).

4.8. WcnpaBneHbl oWIMBKM NOCTPOEHUSI CNpanew NPY>XWH KpYYEHUS U MPYXUH
pacTsXeHUs; MOCTPOEHUS 3aLenoB MPYXUHbI PaCTSHXKEHUS; NOCTPOEHUS KOHLIOB
NPY>XUHbI oxaTtua npu n2=0,75 n n3=0,75.

4.9. [nsa npyXuH cxaTus ucrnpasneHbl oWMOKN Npy hoOpMUPOBaAHUN OMYCKOB
OTKITOHEHMS NepneHanKynsapHOCTU TOPLEB.
4.10. Ona npy>XuH pacTsikeHus n3aMeHuncs BbiIbop HanpasneHus oTrnba 3auenos:

Tenepb HanpaBJieHUE onpeaendaeTcd aBToMmaTtn4eCckn B 3aBMCUMOCTUN OT
KoJinyecTtBa pa6oq|/1x BUTKOB.

4.11. na nakeTa TapenbyaTbiX NPYXUH Ao6aBMnack BO3MOXHOCTb OTPUCOBKU
auarpammbl B cooTBeTCcTBUM ¢ pekoMmeHgaumsamm FOCT 2.401 — 68 (uepT 16, 17).

4.12. na TapenbyaTtbiX NPYXWUH UCNPaBMEHO 3HaYeHNe TBepPaOCTH, YKkasbiBaeMoe B
TeXHMYEeCcKnx TpeboBaHusx, B cootBeTcTBuM c n. 2.2.2 TOCT 3057 — 90.

4.13. [nga tTapenbyaTbIX NpyXunH gobasrneHa BO3MOXHOCTb Bbibopa norb3oBaTenem
onpeaensoLwero HanpsXXeHus B COOTBETCTBYIOLLIEN KPOMKE, KOTopoe ByaeT yka3aHo
B TeXHU4YeCKmx TpeboBaHusaX. [10 ymonyaHuio npegnaraeTcst HanpshkeHne B KPOMKe
ANSA NPYXWHbI, NCMNbITbIBAIOLLEN LIMKITMYECKOE Harpy>xeHune, B 3aBUCMMOCTU OT
cooTHoLueHuss napameTpos D+/D2 1 ss/t (n. 1.2 FTOCT 3057-90). B Tom crniyyae, ecnu
BbiGpaH BTOPOW Knacc NPY>XuHbl (BUA HArpy>KeHUst MOXXeT ObITb Kak CTaTU4eCKUM, Tak
N LMKIMYECKUM), MOXHO BbIGpaTh onpeaensioLlee HanpsXXeHne, COOTBETCTBYOLLEE
CcTaTU4eCKOMY BUAOY HarpyxeHus.

4.14. Ons npyXvH KpyYeHUst ncnpasrieHbl OTKNOHEHUSI HA MOMEHTbI CUI U YIIoBble
nedopmaunn B cooteetcteue c n. 2.12 OCT 92-8847-77:
- nepsas rpynna + 5%;
- BTOopas rpynna + 10%;
- TpeTbsa rpynna + 20%.

lpunoxeHue lNpecc-¢ghopmbi 3D

1.

w

HobaBneHa BO3MOXHOCTb NOCTPOEHUS MOAENEN NAKETOB M TUNOBbLIX AIEMEHTOB MO
kaTtanoram cnegytowmx npounssoantenen: HASCO, FCPK BYTOW, PEDROTTI.

[lo6aBneHo aBTomaTuyeckoe pa3breHne rpaHen no NMHUM oYepka.
ONTUMM3NPOBAH U YCKOPEH anropuTM NMOCTPOEHUsSI MOBEPXHOCTU pacKpbiBaHUS.

[ob6aBneHa BO3MOXHOCTb MHTEPAKTMBHOIO NOCTPOEHMSI YAaCTU MOBEPXHOCTU PacKpbiBaHUSA
KoMaHgamu mogenumpoBaHus nosepxHoctern KOMIMAC-3D.

YnyuLieHo NocTpoeHne NIMTHUKOBOW CUCTEMbI 1 YNPOLLIEH Nepexo OT aHanvsa aetanu K
MOCTPOEHMNIO MOAENN OTIIUBKM.

Bubnuomeka pac4yema pa3mepHbIX yeneu

B komnnekT noctaeku 6MbnuoTtekn BknoyeHo PykoBoacTBo nonb3oBaTtens (pann
Pykosodcmeo_nonb3osamens.pdf).
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Omnuyus eepcuu 14 om eepcuu 13 SP1

lNpunoxeHue Tpy6ornpoeodnbi 3D

1.

2.

10.

M3 npnnoxeHns NCKINYEH KOHTEHep WwabnoHoB. [Jo6aBneH HOBLIN TMNOBOW Habop

Tpy6bi.

HopaboTaH gmnanor KoHgbuaypauyusi NpusioxeHus:

— [pobaBneHbl anemMeHTbl ynpasneHud, nossonstwme 3agasatb YO Tunosomy Habopy;

- pobaeneHa Bknagka Tpaekmopuu Ans HACTPONKN TPAEKTOPUIA, CO30aBaAEMbIX
komaHaamum MpunoxeHus, n nogknodeHns darna GubnmoTekn TpaekTopui.

HopaboTaHa komaHga Tpacchi:

- Tpacchl Tenepb MOTryT cogepaTb OTPE3KU, OYrN U KOHTYPbI;

- nosiBMracb BO3MOXHOCTb 3a4aBaTb UBET U CTUIb IMHUK O118 TPAaeKTOpUA, BXOAALUNX B
Tpaccy.

HopaboTaHa komaHga Bempoumb 06x00: nobaBneH HOBbIM cnocob BCTpanBaHus o6xoaa

— lMapannensbHo ocam.

B komaHgax Mocmpoumb mpaekmoputro n CoeQuHuUMb mpaekmopueli B3aMeH

BPEeMEeHHbIX 06bEKTOB Tenepb NCNoNb3yeTca haHTOM napannenenvneaa.

HopaboTaHa komaHoa Pasamecmumsb 3nneMeHm:

— pobaBrneH aBTOMaTMYECKNiA cnocod pasMeLLeHNs 3NEMEHTOB;

- npwu gobaeneHun anemeHTa Ha TpyOy Tpyba mMoxeT ObITb pasgeneHa Ha 4YacTu.

Hopa6oTtaHa komaHaa lMocmpoeHue mpy6:

- M3MEHEeH MeXaHWU3M NPOXOoXAeHUs NPsiMbIX y4acTkoB OOHOU mpy6ou: Tenepb
uenbHasa Tpyba MoxeT ObiTb MOCTPOEHa MO HECKONBbKUM KPUBbLIM, NP
HeobxoanumocTn — ¢ 06xo40M YrnoB pagnycom;

- nosBuncst aHTom Tpy6bl;

- Tpyba MOXeT ObITb NOCTPOEHA B AOKYMEHTE-AeTanu;

- Tenepb Tpyba Ana NocTpoeHus MoxeT ObiTb BbibpaHa nyTem KONMPOBaHWS CBOWCTB
TpyObl U3 c6opkm, 13 TMNOBOro Habopa Tpy6, N3 KopnopaTtMBHOro cnpaBoYHUKa
Matepuansl 1 CopTaMeHTbI.

[lo6aBneHa HoBas koMaHOa M3mMeHumMb mpaekmopuro mpy6bi, NO3BONALAA U3MEHUTD
Habop 06BLEKTOB, MO KOTOPLIM NOCTpoeHa Tpyba. B mecTax conpsixeHus KpuBbIxX Tpyba
CTPOUTCA C NOBOPOTaMM 3afjaHHOro paguyca.

[ob6aBneHa HoBas koMaHAa Yodasume mpy6y, no3sonsiowas yaanutb 3 cOOpkuM OaHy
NIIN HECKONBKO TPYD C OOHOBPEMEHHbIM yAaneHnem ¢ gucka annos mogenen atux Tpyo.

HopaboTtaHa komaHga CoeQuHUMb y4acmkKu: Tenepb B KA4eCTBE UCXOAHbIX 0OHEKTOB
MOTyT UCNONb30BaTbLCA KPMBONNHENHbIE pebpa.

Cucmema npoekmupoeaHusi npyxuH KOMIAC-Spring

1.

MosiBuNacb BO3MOXHOCTb M3MEHEHMUS OTTMHbI MPYXWUHBI CXaTusa B paboyem CoCTOSAHUN
rnocre BCTaBKW MOAENM Npy>uHbI B COOPKY. PeannayeTca 3a cHeT 3agaHus 3Ha4yeHus
BHeLLHEeN nepemMeHHon L.

MosiBMNacb BO3MOXHOCTb UCMOMb30BaTb OAHY M Ty Xe MoAEeNb NPYXUHbI CKaTus, Mo-
pasHoMy nopkaTon B cGopke.

MosiBMNack BO3MOXHOCTb N3MEHEHUSA HANPaBIieHNs HaBUBKM B MOLENN NPYXUHbI CKaTUSA.
Ans nameHeHns HanpaBneHus HaBNBKN HEOBXOOUMO MOMEHSATb 3Ha4YeHNe NepeMeHHoN
Direction (1 — HanpaBneHve HaBuBkM nNpasoe, 0 — HanpaBreHne HaBMBKN NeBOe).

MosiBMnacb BO3MOXHOCTb PEAAKTUPOBAHMUS YXKe NOCTPOEHHOW MOdeNun 3a cHeT Habopa
nepemeHHbIX [L, Direction, D1, d, n, n2, n3]. 3agaBasi 3Ha4eHUA NepPEMEHHbIX, MOXXHO
MONMHOCTbLIO NEPecTPOnUTb MOerb, B TOM YMCIE NOMEHSTb YACHO NOAXaTbIX U
00paboTaHHbIX BUTKOB, 1 AaXe MOCTPOUTb Takyto MOAENb MNPYXUHbI, KOTOPYIO
HEBO3MOXHO paccumuTaTb ¢ nomowbio KOMITAC-Spring.
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5. WcnpaeneHa owmbka NOCTPOEHUSI MOAENUN NPYXUHbI CKaTUs C YACITIOM NOAXKAaTbIX BUTKOB
n2 = 1 1 yncnom obpaboTaHHbix BUTKOB N3=0,75 (B npeablayLLen Bepcun npyxmnHa
cTpounack ¢ napameTtpammn n2 =1 1 n3 =0,5).

6. [Mpu NnoCTpoOEHUN NPYXMHBI CXKATUSA C YUCITOM NOXKATbIX BUTKOB N2=1 1 Yncrnom
obpaboTaHHbIx BUTKOB N3=0 gob6aBneHo NOCTPOEHNE KacaTeNlbHOWM NNOCKOCTN K TOpLY
NPY>XUHbI — AN51 BO3MOXHOCTWN CO34aHNs B COOpKE COMNPSKEHUN.

7. W3 Habopa 06beKTOB, COCTABMSALLMX MOAESNb MPYXKUHbI CXaTus, nckntodeHa «Ocb
nepeceyeHunsa AByx nnockocten:1». [Ansg noctpoeHuns conpsxkeHns « COOCHOCTbY Tenepb
ncnonbdyetcsa «Ocb Z» abConOTHON CUCTEMbI KOOPAMHAT MOAENN NPYXMUHbI.

MHmeepupoeaHHaﬂ cucmema
npoekmupoeaHus men epaweHuss KOMIAC-Shaft 2D
1. TlpunoxeHne nepenMmeHoBaHo B Basibl u MexaHu4Yeckue nepedayu 2D.

2.  OdopmnieHune yepTexen (Tabnuubl napameTpoB MEXaHMYECKUX Nepeaad, pasmepbl
00603HayYeHns Ha BbIHOCHbIX 3rieMeHTax) NpMBe4eHO B COOTBETCTBME CO cTaHgapTamu Po.

3. V3meHeH nNpuHUMN NPOBEPOYHOrO pacveTa KNMHOPEMEHHOW Nepeaaymn.
4. YcTpaHeH psag owmnbok, obHapyXeHHbIX B NpeablayLUnX BEPCUsIX.

UnmeepupoeaHHas cucmema
npoekmupoeaHus men epaweHuss KOMIAC-Shaft 3D

MpunoxeHne nepemmMmeHoBaHo B Banbl u MexaHu4eckue nepedayu 3D.

N3meHeHUe KoMmnsiekma nocmaeku

3 koMnnekTa NocTaBKM UCKIIOYEHbI:
- KoHcTpykTopckas 6ubnuoTteka,
- bwubnnoteka mydr.

Omnuyus eepcuu 13 SP1 om sepcuu 13

lNpunoxeHue Tpyb6onpoeodni 3D

HopaboTaHa komaHga CneyuanbHasi mpyb6a:

- TMoBopoTbl TpaekTopuM TeNepb NpPoxoasaTca paguycom. YTobbl 3agath paamyc
NMoOBOPOTA, MOXHO BBECTU €ro abCcontoTHOe 3HaYeHne U KOIPULMEHT AN ero
BbIYMCIIEHNSI HA OCHOBE AnameTpa Tpyobl.

- TlosiBunacb BO3MOXHOCTb pa3feneHust cneumnansHon Tpybbl B NpoLecce NOCTPOeHUs
Ha HECKONbKO TPYO B Criy4ae, eCnn Ha TPAeKTOPUK YyxKe YCTaHOBMEHbI 3IEMEHTHI
Tpybonposoaa.

Omnuyus eepcuu 13 om sepcuu 12

lMpunoxeHue Tpy6onpoeodnsi 3D

1. [HobaBneHbl HOBble KOMaHAbI.

- BcTpouTtb 06x04, N03BOMNAOLLAA BCTPOUTL B CETMEHT TPAEKTOPUM COBOKYMHOCTb
BEpPLUMH, 00pas3yoLlnx TpaekTopmo obxoaa.

- Pacceub TpyOy, no3sonstoLLyo paccedb Tpyby B ykasaHHOW BepLUMHE Ha ABe TpyObl.
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YcoBepLUueHCTBOBaH MexaHM3M NocTpoeHust Tpy6. Tenepb Npu NocTpoeHun Tpyo
YYUTLIBAKOTCS COCTaBHbIE arieMeHTbl. COCTaBHOWM 3NIEMEHT — rpynna 3MeMeHToB,
nocrnenoBaTenbHO NPUCOEANHEHHBIX APYT K APYry NPUCcoeanHUTENbHbIMU (M/Unu
KOHTPOMNbHbLIMW) TOYKaMUN 1 YCTAHOBMNEHHbIX HA TPAEKTOPUM.

Bubnuomeka aHUMayuu

1.

Mpun ykazaHum ocu BpaLLeHNA KOMMNOHEHTA NOsiBUacb BO3MOXHOCTb BblbnpaThb
npsimonuHenHoe pebpo nbon getanm B cOopke, OCU CUCTEM KOOPAUHAT, NPSIMOSIMHENHbIE
CEerMeHTbl MPOCTPaHCTBEHHbIX TOMaHbIX, KOHUYECKYIO UK LIUITMHAPUYECKYHO NOBEPXHOCTD.

Mpw yKkasaHun TpaekTopum AN nepemeLleHnst KOMNOHeHTa NosiBUIack BO3MOXHOCTb
BblIOpaTh pebpa aetanen, cerMeHTbl NPOCTPAHCTBEHHbIX JTIOMaHbIX U CMTanHOB.

MckntoueHa gononHuTensHasn onepauus NOATBEPXXAEHUst BbIOopa oCcu BpalleHUs unm
TPaeKTopuUKn NepemMeLLeHns — nocre Bolbopa Takoro afieMeHTa Nno HaXXaTukto KHOMKK
Co3damb 06eKkm cucTema cpasy nepexoguT K BBOAY NapaMeTpoB ABWMXKEHUS.

Bbu6nuomeka MemannokoHcmpykuyuu 3D

1.

2.

Hob6aeneHa komaHga lMpoghusib No kpueol, cryxawasa anst NOCTpoeHns npoduns no
KPMBONMHENHbIM 0Opa3yoLLMM.

[obaeneHa komaHaa Pebpo xecmkocmu, cnyxalias ns noctpoeHus pebpa »xecTkocTu
Ha OCHOBE ABYX NMOCKUX rPaHen.

HopaboTaH nHTepenc soibopa coptTameHTa B KomaHgax KoHecmpykuyus no
obpa3syrouwium, lNMpogunb no moyvkam, lNMpoghuns no kpueodl.

[ob6aeneHa punbTpaumnsa cnnucka COpTaMeHTOB Mo TUNam copTameHToB. I3MeHeH cnocob
BbiGOpa copTaMmeHTa U3 crnmcka.

B nanky Load po6aeneHa bubnunoteka ctunen otyetoB Framing_reporttemplets.irt pns
co3gaHusa oTyeTa, rpynnupyoLero Bce npodunmn ogHoro Tunopasmepa, otobpaxatoLlero
o6LLy0 ANWHY 1 Maccy.

N3MeHeHuUe KoMrsieKma nocmaesku

1.

B komMnnekT nocTaBku BKMOYEHbI cnegyowme 6ubnmoreku:
- [lpecc-¢popmbi 3D,

- 3D-6ubnuomeka demasnel npecc-ghopm,

- 3D-6ubnuomeka demasnel wmamroa,
Bubnuomeku KOHCMpyKmopa rnpecc-gopm,
Bubnuomeku KOHCmMpyKkmopa wmamrios,
Bu6nuomeka myghm.

[nsa paboTbl C Kaxxaon U3 nepeyncrieHHblx Gubnuotek Tpebyetca oTaenbHO
onnavvBaemas nmueH3us.

M3 koMnnekTa NocTaBKu UCKINOYEHbI crieaytoLlmMe 6ubnmnoTeku:

- Bubnuomeka cmaHOapmMHbIX KpenexHbix anemeHmos odnsi KOMITAC-3D,
- bBubnuomeka afileMeHMo& cMaHO4YHbIX npucrnocobneHul,

- bBu6bnuomeka kaHasok As11 KOMIIAC-3D,

MakeT 6GuGNMOTEK AN aBUAKOCMUYECKOW NPOMBILLNIEHHOCTHU.

Omnuyus eepcuu 12 om eepcuu 11 SP1

lNpunoxeHue Tpy6onpoeodnsi 3D

1.

Jlo6aBneHbl HOBble KOMaHAbI.
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1.1. KomaHabl anga paboTbl C akCOHOMETPUYECKMMN cxemamu TpybonpoBOaOoB:

1.2.

Co30amb akcoHoMempu4eckyro cxemy. [lo3BonseT co3gaTb B rpacpmyeckom
OOKYMEHTE aKCOHOMETPUYECKYIO CXEMY Ha OCHOBE TPEXMEPHOW Moaenn
TpybonpoBoaa. CxeMa MOXET ObITb BbINOSIHEHA BO (PPOHTaNIbHON N30METPUYECKOM
npoeKkuun, PpoHTanNbLHON OUMETPUYECKON N N3OMETPUYECKON NPOEKLMK, a TaKKe B
npoeKLnn, napameTpbl KOTOPOKW ONpeaensaTCa NoNb3oBaTeNbCKUMMU HAacTponkamn. Ha
aKCOHOMETpPUYECKOM cxeme oTobpaxatoTca TpybonpoBoabl B BUAE YCNOBHbIX
rpadmyeckmx ob6o3HaveHnn, 0603HayYeHNs 3anOpPHO-perynmpytoLLen apmaTypbl U
npoYne afeMeHTbl CUCTEMBI.

3adamb komnoHenmy YIO. [No3BonsieT 3agaTb BblIGpaHHOMY KOMMOHEHTY YCIOBHOE
rpacumyeckoe 0603HaYeHne n3 6MbnMoTekn 0603HaAYEHUIN, NOAKMTIOYEHHOM B
KOHUIypaumm NpunoxXeHus.

Co3zdamb YI'O anemenma. [No3BonsieT B rpadp4eckom OOKyMeHTe co3aaTth YCIOBHOE
rpacdunyeckoe o6o3HaveHne anemeHTa. Co3gaHHoe 06o3HayeHne 6yaet JobGaBneHo B
6mbnmoteky YO, nogkntoYeHHyo B KOHpMrypaumm npunoxeHus.

Hob6asumb anemeHm e cxemy. No3onsaeTt [o6aBUTL B aKCOHOMETPUYECKYHO CXEMY
ycroBHoe rpacumyeckoe 0603HavYeHne anemMeHTa (B T.4. CO3[4aHHble Nosnib3oBaTesnem c
nomoLbio komaHabl Co3dameb YO anemeHma) Ha BbIOpaHHYH NNOCKOCTb NPOEKLMKN C
y4yeTOM napaMeTpoB Npoekumm n Tpebyemon opreHTauun anemeHTa.

U3meHumb npoekyuro aslemeHma. [o3sondeTt pegaktnpoBatbh pa3melleHme YO B
aKCOHOMETPUYECKOW CXeMe: N3MEHUTb NMPOEKLMIO, MITOCKOCTb MPOEKUnn, a Takke
BbINONHUTL Npeobpa3oBaHne NOBOPOTa U CUMMETPUMN.

KomaHgpbl Ans paboTbl C aKCOHOMETPUYECKUMM CXEMaMU pas3MeLLEeHbl Ha HOBOM
WHCTPYMeEHTanNbHOM NnaHenn AKCOHoOMempusi, BXOOSLEN B COCTaB KOMMNAKTHOW
WHCTPYMEHTarbHON naHenu 6ubnmoTeku.

KomaHna Jo6aeumb e Habop. Mo3BonseT 406aBUTb KOMNOHEHT COOPKU UM MoAernb U3
danna B KoHTelHep wabrioHoB unv TunoBon Habop, KOTOPLIN NOAKITIOYEH B
KOHdpurypaumm npunoxenusi. KomaHaa JJobaeums 8 Habop HaxoauTcs Ha
WNHCTPYMeHTanbHon naHenu 6ubnuotekn Cepesuc.

yCOBepLLIeHCTBOBaHbI nMeLuinecda KomaHabl:

Co30aHue om4emos. [Ina co3faHnsi OTYETOB B NPUIMOXEHUM TeNepb UCMONb3yeTcs
TOT Xe MexaHu3Mm, 4YTo 1 6a3oBoM yHKUMoHarne. C MHCTPYMEHTanbHOW naHenu
npunoXeHus yganeHa komaHaa 3adame ceolicmea. Tenepb CBOWCTBA 3a4al0TCA U
peaakTUpyTCS C MOMOLLbIO KOMaHAbl 6a30BOro yHKuMoHana.

CneyuanbHasi mpy6a. Tenepb Ans NOCTPOEHWS creunanbHou TpyObl B kKayecTBe
6a30BoW KPVBOW MOXET UCMONb30BaThCs NMtobast NPoCTpaHCTBEHHANA KpUBas Unu
CBSA3HAs COBOKYMHOCTb KPMBbLIX (Kak B KOMaHAe dkeuducmaHma Kpueoll).

B komaHay JuaeHocmuka no6aBneH HOBbIV BUA NPOBEPKN - Qs1ieMeHmbI ¢
He3adaHHbIM YT O - nns obecnevyeHns KOpPeKTHoM paboTbl komaHabl Co30amb
aKCOHOMempuYecKyHo cxemy.

Bub6nuomeka MemannokoHcmpykyuu 3D

1.

MepepaboTaHa koMNakTHasA NnaHenb OUBNNOTEKM; Tenepb OHa COCTOUT U3 TpexX
MHCTPYMEHTarnbHbIX NaHenen:

lMocmpoeHue MemasisIoKOHCMPYKUUU;
O6pabomka demaneli MemasisIOKOHCMPYKUUU;
Cepsuc.

pynnupoBka koMaHg 6ubnunoTekn B MeHemkepe GUGNNOTEK COOTBETCTBYET rpynnmupoBKe
KOMaH[, B HOBOW KOMMaKTHOW MaHersnu.

KomaHoa Omceyb/YOnuHuUme 3ameHeHa KomaHaamu:

U3meHumb Anuny;
Omceyb/YOnuHuUmMb no niaocKocmu,
Yanoeas pasdenka,
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— Cmbikosas pa3desika.

4. [o6GaeneHa komaHga lMpoghusb Mo moykam, criyxawlas ans nocTpoeHus npodpuns no
CYLLECTBYIOLLMM TOYKaM MMM MO ToYKaM, Co3daBaeMbIM Mofb3oBaTenem.

5. B komaHabl KoHcmpykuus no obpa3syrowum, lNMpoghunb no movykam n ®acoHka
AobaBrneHbl BO3MOXHOCTN KONMPOBaHUA NapaMeTpoB U CBONCTB. HoBble BO3MOXXHOCTH
cnyxar Ans KonMposaHus napameTpoB U CBOUCTB roToBbIX Npodunen n pacoHokK B
npodunn n hacoHKN, HaxoaaWwmecsa B npoLecce NOCTPOEHUS.

6. KomaHgoa Pedakmupoeamsb Tenepb No3BONSET peaakTMpoBaTb OO beKTbI, CO3AaHHbIE
KOMaHOaMMu:

- KoHcmpykuyusi no obpa3syroujum;
- [lpogunb no moykawm,
— @acoHkKa.

7. Peanu3oBaHO coxpaHeHue napameTpoB MocrneaHero ceaHca paboThl Ans crieayoLmnx
KoMaHA;

-  KoHcmpykuyusi no obpa3syroujum;
- [lpogunb no moukawm;
— @acoHkKa;
- W3meHumb OnuHy.
8. PeanusosaHa paboTa kOMaHg B LMKNe, YTO MO3BOSISIET YCKOPUTL paboTy ¢ 6ubnnotekon B
uenom. PaboTta B uukne peanu3oBaHa Ans CneayoLwmx KOMaHA:
- KoHcmpykuyusi no obpa3syroujum;
- [lpogunb no moukawm,
— @acoHkKa;
- W3meHumb OnuHy;
- OmceyYb/YOnuHume ro niaocKkocmu,
- Yanoeas pasderka,
- Cmbikoeasi pa3desika.
9. Bo Bcex komaHgax nogaepxnBaetcs upetoBasa cxema KOMITAC-3D:
- [ANs NOACBEYEHHbIX 3NIEMEHTOB;
- [ANs BblAENeHHbIX 31IEMEHTOB.
10. [Onsa otobGpaxeHus HanpaBneHUn N3MEHEHNS OPUEHTaLUN KOHCTPYKLMIA 1 npodmnen
NCNOMb3YKTCA cneyunanbHble ykasaTenu.
11. KomaHgbl paboTkl ¢ Mogynem otyeToB Tenepb JocTynHbl n3 KOMIMAC 3D.
12. [oGaeneH npocduns CTO ACYM 20-93.

13. B moaynb koHBepTaumm B DSTV-cdopmat gobaBneHa BO3MOXHOCTb ONUCaHWS TOPLIOBbIX
Cpes3osB.

UHmezpupoeaHHasi cucmema
npoekmupoeaHusi mesn epaweHusi KOMIAC-Shaft 3D
1. ,D,J'IFI OT06pa>KeHVI$I opueHTaunn CTyI'IeHeIZ MCNonb3yrTCA cneunarnbHble yKasaTernu.

2. B cneayoLwwmx koMaHgax nosisunacb BO3MOXHOCTb MPOBOAUTL pacyeTbl reoMeTpum
MexaHu4eckux nepegay B CnpaBoyHMKe KOHCTPYKTOpa (Ans paboTbl AOMKeEH ObiTb
ycTaHoBneH CnpaBo4YHMK KOHCTpPYKTOpa. Pegakuna 3):

- LecmepHs yunuHopu4yeckasi ¢ 6HeWHUMU 3ybbsamu;

- LWecmepHs yunuHopu4Yeckasi c GHympeHHUMU 3y6bsiMu;
- UHunuHdpu4eckul 4Yyepesik;,

- UHunuHdpuyeckoe yepesiiHOEe KOJIeCO.

281



Bubnuomeka Kabenu u x2ymsi 3D

1.

2.

10.

11.

12.

PeanunsoBaH BbIGop MaTepranoB coeauHUTenen m xrytos n3 bubnmortekn Matepumansi 1
CopTameHTbI.

PeanusoBaHa yHkuus lMpuMeHUMsb 0ns... (paHee AOCTYNHas TONbKO Af1s
coeguHuTenen) B gnanore Bolbopa MaTtepuranos XryToB B LenoM. OyHkums no3sonset
NPUMEHUTb BbIOPaHHLIN paHee MaTepuan B COCTaBE XryTa K ApYrvM XryTaM U3genus.

PeanunsoeaHa paboTa ¢ nHtepgencom lNepeveHb anemeHToB. Npy Hann4Mm 3anonHEHHOM
Tabnuubl MNepeyHa aneMeHTOB 1 MOAENen Ha ANCKe aBTOMaTU3MpOBaH npouecc Bbibopa
MOAenewn, yCTaHOBKN UX B cbopke U NpucBoeHust UM Mo3nLMOHHBIX 0603HaYeHUN.

Peann3soBaHo 4TeHMe 3KcnopTHOro doarna lNepeyns anemeHToB U3 cuctemsl KOMIMAC-
OnekTpuk Std.

Peanu3osaH nmnopt Tabnuubl coeamHernn us cuctemsl KOMIMNAC-3nekTpuk (Bepcun 11).

YnpouweH MexaHnam npucBoeHuns Mo3anumoHHbIX 0603Ha4YEHWIA KOMIOHEHTAM,
BCTaBnsiemblM B c6opky no komaHae JJobasumsb u3 ¢hatina.

PeannsoBaHa npoctaHoBKa NUHWUIA-BLIHOCOK C MO3MLMOHHBIMM 0003HAYEHUAMM K
KOMMOHEHTaM B MPOCTPaHCTBE COOPKM.

YnpoLieH npouecc nogceevnBaHms KOMMNOHEHTOB B COOpKe B pexnmax paboThbl
MosnumnoHHoe obo3HavyeHne anemeHToB U CoeamnHuTenu B Brokax.

[obaBneHa BO3MOXXHOCTb paboThl ¢ Tabnnuen coeanHeHnn.

Tenepb nonb3oBaTenb MOXET HAa3HAYNTL SNEKTPUYECKME COEQUHEHUS MEXAY pasbemMaMu
ANs1 BCEX XKINYTOB MPOEKTa C MOMOLLbIO cneumnanbHoro nHrepderica.

B aTom uHTepperce Takke BolbnpaloTca oTBETHbIE (KabenbHble) YacTn pa3beMoB K
6n04YHbIM (MPUBOPHBIM) HYacTAM.

To4yHOE NO3MLUMOHMPOBaHNE BNOYHBIX M KabernbHbIX YacTel pasbeMOB TeNepb MOXET BbITb
oCyLLecTBNEHO 13 nHtepdpernica Tabnuubl coeanHeHnn. 3to He TpebyeT
npegBapuTenbHOro Bbibopa YacTen B OKHE COOpPKU.

Bo3moXHO aBTOMaTM4YeCKOE CO3AaHME YCNOBHbIX «NPSMbIX» TPACC, COEANHSAOLLNX
pasbembl.

HopaboTaHa cnpaBo4yHasa cuctema, Tenepb oHa goctynHa n B Windows Vista.

Bu6bnuomeka CmaHdapmHbie U30enus

1.

2.
3.
4

MosiBUNack BO3MOXHOCTb BblOOpa O4HOr0 M3 NOCnegHUX NPUMEHEHHbIX 31IEMEHTOB.
YckopeHa Hasurauus no gepesy M3genui.

PeannsoBaHa BO3MOXHOCTb Noucka nsgenui no 3agaHHbIM 3Ha4eHnAM aTpmbyToB.
[o6aBneHa BO3MOXHOCTb 3KCMopTa rpacmyeckoro npeacraBrneHms CTaHgapTHOro
nsgenusa B dpopmatel KOMITAC-cbopku (*.a3d), KOMIMAC-getanu (*.m3d) n KOMIMAC-
parmeHTa (*.frw).

CywecTBeHHO nepepaboTaH MexaHn3m paboTbl C KpENEXHbIMU COEANHEHNAMMN:

- 6onee ygobHbI nogbop KpenexHblX N3genuin ans BKAYEHMS B COEANHEHME;

- ounbTpauusa M3genui No napameTpam CoeanHEHUS;

=~ BO3MOXHOCTb NPOCMOTPAa OWNBOK Ha YPOBHE M3OeNnus, a He BCero CoeauHeHs;
- npegBapuTeNbHbIN BU3YyarnbHbI MPOCMOTP MOAENN COEANHEHNS;

=~ BO3MOXHOCTb CO3[aHUS LUNUNEYHbIX COeANHEHUN.

YcoBepLleHCTBOBaH UHTepPeNnc NO3NLMOHNPOBAHNS 1 aBTOMAaTUYECKOIo COMNPSHKEHUS B
AokymeHTax KOMIMAC-3D cnegyowwmx aneMeHTOB U COEANHEHWIA:

-  BWHTbI - OTBEPCTUS;

—  LUMOHKW - Nasbl;

— CTOMNOPHbIE KOMbLa - KAHABKWY;
= LUMAWHTSI,

-  pbIM-60NThbI;
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10.

11.

12.

13.

14.

15.

— OTKuAHble 60MnThI.

[ob6aeneHa BO3MOXHOCTb NO3nLMoHnpoBaHns anemeHToB B KOMIMAC-3D no nonsipHbim
KoopauHaTam.

[loGaBneHa BO3MOXXHOCTb CO34aHMs OTBEPCTMIN Ha LIMNMHAPUYECKUX U KOHUYECKMX
NMOBEPXHOCTSAX C UCMONb30BaHNEM KacaTernbHOM NMOCKOCTH.

[ob6aBneHa BO3MOXHOCTb YKa3aH1s B KQYECTBE KOHEYHOM MOBEPXHOCTU HE TOMbKO rPaHu,
HO 1 NOOOI BCoOMoraTenbHOM MOCKOCTU NPU BCTABKE CKBO3HbIX OTBEPCTUI U KPEMEXHbBIX
COeaNHEHUN.

MosiBMNack BO3MOXHOCTb HAaCTPOWKK pasgena cneundurkaumm (Bknoyasa 6noku
BMOXEHHbIX N AONOMHUTENbHbLIX Pa3genos), B KOTopble ByayT BCTaBNATbCS M3genus
CcrnpaBoYHMKA.

MosiBunack BO3MOXHOCTb BbIGOpa U NPUMEHEHUsI KpeNeXHOro naaenust 6es3 ykasaHus
martepuana u nokpbITus.

B katanor «KoHCTpyKTMBHbIE anemMeHTbl» JobaBneHbl:

- OTtBepcTue nop 3aknenkn ¢ notanHom ronoskon NOCT 12876-67;
- OtBepcTusa nog 3aknenku ¢ notamHon ronoskon NOCT 14802-85;
- OtBepcTusa npoctble nog 3aknenkm FOCT 14802-85.

B katanor «lMogwmnHuku 1 getann MalnHy gobaBneH.bl:
Moawwnnumkm TOCT 26290-90;

Ponnku TOCT 22696-77;

Brynkn TOCT 19421-74.

B katanor «3nekTpunyeckne annapartbl 1 apmatypa» AobaBneHsbl:

— Croiku yctaHoBOYHbIe KpenexHble TOCT 20862-81, TOCT 20863-81, TOCT 20864-81,
OCT 20865-81, TOCT 20866-81, TOCT 20867-81;

Mnatbl n npoknaakm no OCT 107.680225.001-86;

Nenectkn TOCT 16840-78, TOCT 22375-77, TOCT 22376-77, TOCT 23920-79, TOCT
23921-79.

Mosasunca HoebIn kaTanor «Kpenex ISO, DIN».

- bBonTbl, BUHTHI ISO 1207, ISO 1580, ISO 2009, 1ISO 2010, ISO 4014, ISO 4015, ISO
4016, ISO 4017, 1ISO 4018, I1ISO 4026, ISO 4027, ISO 4028, 1ISO 4029, ISO 4162, ISO
4762, 1SO 4766, ISO 7045, ISO 7046-1, ISO 7047, ISO 7379, ISO 7380, ISO 7411, ISO
7412, 1S0O 7434, 1ISO 7435, 1ISO 7436, ISO 8676, ISO 8677, ISO 8678, ISO 8765, ISO
10642, ISO 14586, ISO 14585, DIN EN 1665, DIN EN 24015, DIN EN 24766, DIN EN
27434, DIN EN 27435, DIN EN 27436, DIN EN I1SO 1207, DIN EN ISO 1580, DIN EN
ISO 2009, DIN EN I1SO 2010, DIN EN ISO 2342, DIN EN ISO 4014, DIN EN I1SO 4016,
DIN EN ISO 4017, DIN EN 1SO 4018, DIN EN ISO 4026, DIN EN ISO 4027, DIN EN
ISO 4028, DIN EN ISO 4029, DIN EN ISO 4762, DIN EN ISO 7045, DIN EN ISO 7046-
1, DIN EN ISO 7046-2, DIN EN ISO 7047, DIN EN ISO 8765, DIN EN ISO 8676, DIN
EN ISO 10642, DIN ISO 1479, DIN ISO 1482, DIN ISO 7049, DIN ISO 7050, DIN ISO
7051,

- Tankn ISO 4032, ISO 4033, ISO 4034, ISO 4035, 1ISO 4036, 1ISO 4161, ISO 4775, 1ISO
7040, 1ISO 7041, ISO 7042, ISO 7043, ISO 7044, ISO 7413, ISO 7414, 1SO 7417, 1ISO
7719, 1SO 7720, 1ISO 8673, ISO 8674, ISO 8675, ISO 10511, ISO 10512, ISO 10513,
ISO 12125, ISO 12126, DIN 315, DIN 546, DIN 547, DIN 548, DIN 557, DIN 562, DIN
582, DIN 929, DIN 986, DIN 1587, DIN 6330, DIN EN 1661, DIN EN 1663, DIN EN
1664, DIN EN 14399-4, DIN EN 24032, DIN EN 24033, DIN EN 24034, DIN EN 24035,
DIN EN 24036, DIN EN 28673, DIN EN 28674, DIN EN 28675, DIN EN ISO 7040, DIN
EN ISO 7042, DIN EN ISO 7719, DIN EN ISO 10511, DIN EN ISO 10512, DIN EN ISO
10513;

- Wawnbel ISO 7089, ISO 7090, ISO 7091, ISO 7092, ISO 7093-1, ISO 7093-2, ISO 7094,
ISO 7415, 1ISO 7416, ISO 8738, ISO 10669, ISO 10673, DIN 434, DIN 435, DIN 436,
DIN 440, DIN 1441, DIN 6340, DIN 6796, DIN 6908, DIN 6917, DIN 6918, DIN 7349,
DIN 7989-1, DIN 7989-2, DIN EN 28738, DIN EN ISO 7089, DIN EN ISO 7090, DIN EN
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ISO 7091, DIN EN ISO 7093-1, DIN EN ISO 7093-2, DIN EN ISO 7092, DIN EN ISO
10669, DIN EN ISO 10673;

- 3aknenku DIN 124, DIN 302, DIN 660, DIN 661, DIN 662, DIN 674, DIN 675, DIN 6791,
DIN 6792, DIN 7340, DIN 7341;

-  WnnuHTe! ISO 1234;

- WrndpTel ISO 2338, 1ISO 2339, ISO 2340, ISO 2341, ISO 8733, ISO 8734, ISO 8735,
ISO 8736, ISO 8737, ISO 8739, ISO 8740, ISO 8741, ISO 8742, ISO 8743, ISO 8744,
ISO 8745, 1ISO 8746, ISO 8747, 1ISO 8748, ISO 8750, ISO 8751, ISO 8752, ISO 13337,
DIN 1445, DIN EN 22338, DIN EN 22339, DIN EN 22340, DIN EN 22341, DIN EN
28734, DIN EN 28736, DIN EN 28737, DIN EN I1SO 1234, DIN EN ISO 8733, DIN EN
ISO 8735, DIN EN ISO 8739, DIN EN ISO 8740, DIN EN ISO 8741, DIN EN ISO 8742,
DIN EN ISO 8743, DIN EN ISO 874,4 DIN EN ISO 8745, DIN EN ISO 8746, DIN EN
ISO 8747, DIN EN ISO 8748, DIN EN ISO 8750, DIN EN ISO 8752, DIN EN ISO 13337.

Bubnuomeka kaHagok 0511 KOMITAC-3D
1. |/|3 6VI6J'II/IOTeKI/1 NCKINo4YeHa BO3MOXXHOCTb NOCTPOEHNA HOBbIX KaHAaBOK U OCTaBlieHa
BO3MOXHOCTb pedakTtnpoBaHune y>Ke MMEeLWUNXCA.

2. bwubnuoteka yoaneHa ns MeHemkepa 6MBnmnoTek, T.K. NOAKNOYeHne bubnmoTeku
BO3MOXHO TOSIbKO MPU peaakTMpoBaHNN KaHaBOK.

Omnuyusi eepcuu 11 SP1 om eepcuu 11

Bbu6nuomeka MemannokoHcmpykuyuu 3D

1. [NoGaeneHa komaHaa PacoHka. PacoHKa CTPOMTCS Ha OCHOBE AeTarnen KOHCTPYKLUUHA,
co3faHHbIX bubnnotekon MemasnnokoHecmpykyuu 3D. BapnaHTbl NOCTPOEHUSA (PaCOHKN:
- aBToMartunyeckoe noctpoeHmne N-yronbHon hacoHKN Ha OCHOBE BblOpaHHbIX AeTanen;

— aBTOMaTU4eCKoe NOCTPOEHME NPSMOYIOSIbHOW haCOHKM HA OCHOBE BblOpaHHbIX
geTanem;
— MOCTPOeHne (PacoHKM NO ICKM3Y Nonb3oBaTens.

2. [o6aeneH Modynb koHeepmauyuu e DSTV-¢ghopmam, npegHa3Ha4YeHHbIN Ans
npeobpa3oBaHua annos aetanemn, co3gaHHbix bubnuotekon MemannokoHcmpykyuu
3D, B hannbl hopmata DSTV (dpopmat nporpamm gns ctaHkos ¢ YlMY). Moaynb
peanuaoBaH B Buge 6ubnuotekn m3d2nc.rtw. OHa Haxogutca B nognanke ..\Libs\framing
rMaBHOW Nanku cuctembl 1 nogknovaeTcs B MeHedxepe 6ubnuomek CTaHOAPTHLIM
crnoco6om.

UnmeepupoeaHHas cucmema
npoekmupoeaHusi mesn epauweHusi KOMIAC-Shaft 3D

1.  OdopmneHune n nHtepgenc Gubnuoteku.
- nepepaboTaHa kKOMMNAKTHasA NaHenb GubnMoTeku;

— QreMeHTbl ynpaBneHnsa NocTpoeHNneM 06BLEKTOB pacnonoXeHsl [NaHenn cBoncTs
cuctembl KOMIMAC-3D ¢ rpynnMpoBKOW No BKNagkam;

- MCNOSib30BaHO HOBOE rpadynyeckoe ohopmeHme KomaHa 6nbnuoTekn.
2. KomaHgbl bubnuoTeku:
- [lepepaboTaHbl NpUHLMNLI paboTbl CYLLECTBYOLWNX KOMaHL bnbnuoteku:
— 00BbeKTbl OUBNNOTEKN CTPOATCS B JTIOKANbHbBIX CUCTEMAX KOOPAMHAT;
— MpY NOCTPOEHMM UCMONb3yeTCHa napameTpusaums;

— pedakTupoBaHUE MOXET OCYLUECTBNATLCA USMEHEHNEM COOTBETCTBYHOLLINUX
nepemMeHHbIX Mmoaenn.
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— [obGaBneHbl KOMaHAbI:
— BHewHsisi MHO202paHHasi CMyneHb;
— BHympeHHsisi MHO202paHHasi CmyneHb;
- BHewHsisi npoghusibHasi cmyneHsb;
— BHympeHHsis1 npoghusibHasi cmyneHs;
- Konbuyeeble omeepcmusi;
- Kosnbuyeeblie nassbi,
- Omeepcmue®;
- KaHaeka*;
- lMpomouka*;
- LlLlecmepHs1 KOHUYECKasi C NPSIMbIMU 3Y6bAMU™*;
- lllecmepHsi KOHUYECKasi C Kpy208bIMU 3y6bsIMU™™;
- 3ee3004Ka K NPu8OOHbLIM POJIUKOBBLIM UErNsIM,
- llikue knuHopeMeHHol nepedayu;
- Llkue 3y64amopemeHHOU nepedayu;
- Koneco 4yepessiuHoe™;
- Yepesik (ZA, ZI, ZN, ZK**),
- Wnuuybr*;
- LUnoHOYHbIU Na3*.

* - PyHKUMOHaNbHOCTb obecneunBaeTcst MHTerpaumen ¢ bubnmorekon CmaHoapmHbie
U3denus.

**- meToa NOCTPOEHNA HE ABIAeTCA AOCTATOYHO TOYHbIM Onda HenocpeaCTBeHHOro
NnpUMEHEeHNA Mmoaernn npmn n3rotoBreHnn nepena-.

B komaHOy BHewHsis MHo202paHHasi cmyrneHb BoLlen (pyHKUMoHan komaHg BHewHul
keadpam v BHewHull wecmu2paHHUK, B KOMaHOy BHympeHHs1s1 MHO202paHHasi
cmyneHb - dyHKUMOHaN koMaHg BHympeHHul keadpam v BHympeHHul
wecmuapaHHUK, B KOMaHOy BHewHss1 npogunbHass cmyneHb - PYHKLMOHaNn KoMaHabl
Jlbicka. B cBA3M ¢ 9TUM oTAenNbHblE KOMaHAbl MOCTPOEHNS LECTUIPaHHNKOB, KBaapaToB U
NbICKN UCKITIOYEHbI N3 BMbnnoTekn.

Bubnuomeka aHUMmauyuu
1. NosiBMNacb BO3MOXHOCTb nepemeLieHna KOoMrnoHeHTa BOoJib NpoCcTpaHCTBEHHOIO cnnavHa
C onunamMmun nepemMelleHnd napannenbHO caMmoMy cebe nc COXpaHeEHNneM HopmMmarnu.

2. ﬂepemeu.l,eHMe BO3MOXHO Tenepb U No CKPpyrneHnsam B BepLUMHaX NPOCTPAaHCTBEHHbIX
JTIOMaHbIX.

3. [Hopa6otaHa CnpaBoyHas cuctema 6ubnuorteku.
4. VicnpasrneHbl ownbkK, 3aMedeHHble B NpeblayLuen Bepcun.

Bbu6bnuomeka CmaHdapmHbie U3lenus
1. B karanor «Kpenex» gobasneHa Narika FTOCT 9064-75.
2. B kartanor «9nektpuyeckue annapaTtbl 1 apmaTypay gobaBneHbi:
-  Knemmbl 1 3aXumbl
- Knemma KIN 1 a,6 ra 0.483.002 TY;
- 3axumbl 3MI, 3M3 ra 0.483.000 TY;
— Twvnb3bl kabenbHble Nno FTOCT 23469;
MMnb3bl kabenbHble TOCT 23469.1-82;
M'vnb3bl kabenbHble TOCT 23469.2-79;
Mmnb3bl kabenbHble TOCT 23469.3-79;
Mmnb3bl kabenbHble TOCT 23469.4-83;
- CoeanHnTenu anekTpu4eckme nNpsiMoyrosibHble
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3.

4.

— CoeguHutenu tunos PIr115;

— CoeaunnHutenu Tunos CHIM227;

CoeauHUTEnNn anekTpu4eckne LMnuHapuyeckue
- CoeguHutenu tunoe CHL|23;

— CoeaunnHutenu Tunos OHU-bI-1;

- CoeguHutenu tunos OHL-BI-3;

- CoeguHutenu tunos CHL27, CHL28, CHL|29;
- CoeguHutenu Tunos 2PMIT;

- Coegunutenu tunos PCIATB, PCI'BATB, PCI'TB, PCI'bTB, PCATB, PCBATB,
PCTB, PCBETB;

— CoegunHutenu tunos PCI'C, PCICT1.

YcoBepLUeHCTBOBaHbI NPOLECCHI yKka3aHust ONOpPHON To4kM cnocobamu Mo koopduHamam
n LjeHmp kpyanozo pebpa.
MosiBMNack BO3MOXHOCTb pe4akTMpoBaHMsA OTBEPCTUN, BXOAALLMX B MPOCTble MacCuBbI.

Omnuyusi eepcuu 11 om sepcuu 10 SP1

lNpunoxeHue Tpy6onpoeodnsi 3D

1.

[lo6aBneHbl HOBble KOMaHAbI.

Tpaekmopus u3z 6ubnuomeku, no3sonsoLan 4O6aBUTbL B NPOEKTUPYEMYO COOPKY
TPaeKTopuio N3 BUBNNOTEKM MoaeNnew, NOAKMTOYEHHOM B KOHUIYpaLIMN NMPUIOXKEHMS.
CoeduHumb y4acmku, NO3BONSALAS COEQNHUTL y4acTkn Tpybonposoaa nytem
NOCTPOEHUS B €ro paspbiBe TpyObl Mnbo yyacTtka Tpybonpoeoaa.

Omyem, NnpegHasHa4yeHHasa aAns NofyvyeHnsi CBOAHbIX TabNMYHbIX OTYETOB MO COCTaBy
cbopku.

3adamb ceolicmea, No3BONSAOLLANA 3a0aTb HEOOXOAMMbIE CBONCTBA AeTanu, coopke
nmbo BXogALWmMM B cocTaB COOPKN KOMMOHEHTaM UnNn Tenam.

Ungpopmayusi 06 o6exkme, npegocTaBnALAa MHGHOPMALMIO O CBOMCTBAX
BblGpaHHOro o6bekTa.

HuazHocmuka, no3BonsioLLas NPon3BoANTbL MOUCK NepeceyeHnn 06 LEKTOB 1 Tpyb ¢
ONVHON MEHbLUE 3ajaHHOro 3HaYEHUS.

Co3zdamb wabnoH mpy6bI, N03BONSOLAA CO34aTb HOBbIV LWAGMOH TpyObl 1, Npu
HeobxoanmocTn, Ao6aBnTb €ro B KOHTENHEP LLaboHOB.

YcoBepLUEeHCTBOBaHbI MMEKLMNECH KOMaHAbI.

B komaHge Pazmecmumb 35ieMeHm nosiBunacbk BO3MOXHOCTb 3a4aTb conpsaxeHue
lod yesrioMm anga OOMNOMHUTENTbHON OCK I'IpVICOGD,I/IHI/ITeJ'IbHOVI TOYKN.

B komanae CneyuansHass mpy6a nosisunachk BO3MOXHOCTb co3aaHusl TpyObl kak Tena
B cbopke, T.e. 6e3 co3gaHns oTaenbHOro canna getanu.

B komaHaax Mocmpoums mpy6onpoeod v Tpy6bbl no mpaekmopusiM NnosiBunach
BO3MOXXHOCTb NMPOM3BOAMTL NOCTPOEHME TpybonpoBoaa ¢ NepecTpoeHNeM OTBOAOB
nog yrosn noBopoTa TPaekTOpUN.

M3meHeHo Ha3BaHme komaHabl Pa3desika yas108 n paclumpeHbl e BO3MOXHOCTMW.
HoBoe Ha3BaHue komaHabl — lMoeopombi. KomaHaa lMoeopombil 00beanHseT B cebe
OCHOBHbIe crocobbl 06paboTkn NOBOPOTOBR TPybGONpoBOAaA M NO3BOMNSAET:

- yOoanaTb MMEeoLKnecs NoCcTpoeHns, octaBnsaa Tpyobl 6e3 o6paboTku;
pa3MellaTtb OTBOAbI C NEPECTPOEHNEM MX NOA Yros NOBOpOTa TPAEKTOPWUM;
BbIMNONHATL pa3ferky yrnos TopuoB Tpyo6;

MEeHATb OAuNH crnocob O6pa6OTKVI Ha /:l,pyr0|7|, KaK ana otaernibHOro noBopoTa, Tak U
Ana rpynnbl NOBOPOTOB.
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3.

[MomoLLb MO TOW MM NHOW KOMaHae BUBNNoTEeKM TeNnepb MOXHO NMOSMYYUThb, BbI3BaB
KOHTEKCTHYIO CNpaBKy Ha KHOMKe KOMaHAbl.

Bbubnuomeka Kabenu u x2ymsbi 3D

1.

2.

4.

MosiBunacbk BO3MOXHOCTb BbiGOpa MaTtepuanos (NpoBogoB 1 kabenen) ns CnpaBovHuka
Matepuanbl 1 CopTameHTbl Npy pefakTMpoBaHMM COCTaBa Tpacchl.

MosiBunack BO3MOXHOCTb BbiGopa maTepuanos 13 CnpasovHuka Matepuarnsl 1
CopTameHTbl Npu pegakTupoBaHMKM coCTaBa XryTa

OnemeHTbl ynpaBneHus komaHg Co3damb nodc6opKy x2ym/kabenb v
Mo3uyuoHuposamb omeemHyr Yacmb TeNepb HaxXoAsTCA Ha [laHenu cBOMCTB
KOMMNAC

WNcnpasneHbl oMGKM NOCTPOEHMS OBLLMX Y4aCTKOB TPaeKTOPUIA.

Bbu6bnuomeka CmaHdapmHbie U3denus

1.

g

MosiBuNack BO3MOXHOCTb 3KCropTa rpadpu4eckoro NnpeacTaBneHns CTaHAapTHOro U3aenus

B ¢opmaTtbl STEP, VRML, ACIS, Parasolid, IGES, STL, DXF, BMP, JPG.

MosiBUNack BO3MOXHOCTb NPOCMOTPA TPEXMEPHON MOAENW U3OENUSA B KITUEHTE.

YcoBepLleHCTBOBaH UHTEPGENC KITUEHTA.

YcoBepLleHcTBOBaH UHTepdenc paboTel co cnpaBodHnkom B KOMIMAC-3D:

- pobaBneHa BO3MOXHOCTb 3afaHUsA 0603Ha4YeHNsA NO3MLMKN NPy BCTaBKE U3OENNSA B
cbopky;

- pobaBneHa BO3MOXHOCTb 3afilaHus COOCHOCTU n3aennsi C Npou3BonbHbIM pebpom B
cbopke;

- YNpOoLleH nHTepdenc No3nNLNOHNPOBAHNS KOHCTPYKTMBHBIX 35IEMEHTOB NP BCTaBke B
AokymeHT KOMIMAC-3D.

N3meHeHuns B kaTanorax uagenun.

- [obaeneH katanor «Pe3bboBble 0TBEPCTMSA C TPYOHON LNMNNHAPUYECKON pe3bbomy.

- B karanor «Kpenex» go6asneHbi:

- Bontbl TOCT P 52644-2006, TOCT 18125-72, TOCT 15163-78, TOCT 10602-94,
MOCT 24379.1-80, TOCT 24379.0-80;

- [ankn NOCT 10606-72, TOCT 10607-94, TOCT 15526-70, TOCT 10608-72, TOCT
10609-72, TOCT 10610-72, TOCT P 52645-2006;

- Wanbbl FTOCT 9649-78, TOCT 28848-90;
- BuHTbl TOCT 28962-91, TOCT 28963-91;
— BuHTbI ycTaHoBouYHble TOCT 28964-91;

— BuHTbI ¢ HakaTaHHou ronoskor TOCT 21331-75, TOCT 21332-75, TOCT 21333-75,
FOCT 21334-75, TOCT 21335-75, TOCT 21336-753, TOCT 21337-75;

- 3aknenku NOCT 12638-80, TOCT 12639-80, FOCT 12640-80, TOCT 12641-80,
MOCT 12642-80, TOCT 12643-80, TOCT 12644-80, FOCT 26805-86;

= Wtndptel FOCT 24296-93, TOCT 14229-93, TOCT 10773-93, OCT 3-2234-80;
- ['yxoHbl FTOCT 21249-96;
- BoHkn OCT 3-1496-72, OCT 3-1497-72.

— B kaTanor «[MoawunHukn n getanu mawunH» aodasreHbl:

Konbua MOCT 26576-85, TOCT 2893-82, TOCT 2833-77, TOCT 24559-81, TOCT
13944-86, TOCT 13943-86, TOCT 13942-86, TOCT 13941-86, TOCT 13940-86,
FOCT 9833-73;

FOCT 14775-81 KaHaBkm onsa Bbixoaa OONOSAKOB;
MH 470-61 MNpoTo4ku nog 3anopHble KOmbLa;
KaHaBku noa canbHUKOBbIE KOMbLA;

KaHaBku NpsMOYrofibHbIE;
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- KaHaBku cepudeckue;

- KaHaBku TpaneuneBuaHble;

- [OCT 1139-80 CoeanHeHus wnmueBble NPSMOBOYHbIE;

- [OCT 6033-80 CoegmHeHMs WNuLEeBbIE 3BOSTIbBEHTHBIE € yrrioM npoduns 30
rpagycos;

- CoepfuHeHns WNULUEBbIE TPEYroSbHbIE;

- [OCT 10748-79 CoeanHEHUs1 LUNOHOYHbIE C NPU3MATUYECKUMUN BbICOKUMN
LUMOHKaMMU;

- [OCT 22360-78 CoegMHEHMS LUMOHOYHbIE C NPU3MaTUYECKUMM LLUNMOHKaMWU;
- lWnoHkn TOCT 24071-97, TOCT 29175-91, TOCT 8790-79;
- [OCT 3722-81 LWapwuku;

- N'OCT 6870-81 Ponukun nronb4vaTtble;

— CanbHUKOBbIE BOMOYHbIE KOMbLA;

- [OCT 19853-74 lNpecc-macneHkun.

B katanor «[etanu n apmatypa Tpy6onpoBogos» Ao6aBneHsbl:
- Yactu coeanHntenbHble TOCT 5525-88

- YronbHukn FOCT 8946-75, TOCT 8947-75

— TponHukm TOCT 8948-75, TOCT 8949-75, TOCT 8950-75

- Kpectbl FOCT 8951-75, TOCT 8952-75, TOCT 8953-75

- Myl FOCT 8954-75, TOCT 8955-75, TOCT 8956-75, TOCT 8957-75, TOCT 8966-
75

— Hunnenu FOCT 8958-75, TOCT 8967-75
- lankn TOCT 8959-75

- ®yTopkn NOCT 8960-75

- KoHtpranku TOCT 8961-75, TOCT 8968-75
- Konnakn FOCT 8962-75

- Mpobkn IOCT 8963-75

— CroHbl FOCT 8969-75

— 3aaBUXKKK

- KpaHb! waposble

- KnanaHbl o6paTHble

- KnanaHbl npegoxpaHuTernbHble

— Ckobbl FOCT 24132-80, TOCT 24133-80, FOCT 24134-80, TOCT 24135-80, FOCT
24136-80, NOCT 17678-80

XomyTbl 1.3.6 TOCT 24137-80, FOCT 24138-80, FOCT 24139-80, FOCT 17679-80
MosiBMNCA HOBbLIV KaTanor « QneKkTpuyeckMe annapaTbl U apMaTtypay:
- Coeagunutenu Tunos 2PMIC, 2PMICA, 2PMICrna

- CoeguHutenu tunos 2PTT, 2PT-A

- Coeannutenu tunos WP, WPI, WPr-M

- CoegunHutenu tunos CLUP, CLUPI

- CoegunHutenu tunos P, P, PI-N

- CoeaunnHutenu tunos 2PM, 2PMT, 2PMA, 2PMOT, 2PMLU, 2PMLLIB
— CoeaunnHutenu Tunos 2PMIT, 2PMI A, 2PMITT, 2PMITT1O

- CoeaunnHutenu Tunos PMIT

- CoeguHutenu tunoe OHL-PIr-09

— HakoHeuHukn kabenbHble FTOCT 22002.1-82, TOCT 22002.2-76, TOCT 22002.3-76,
FOCT 22002.4-76, TOCT 22002.5-76, TOCT 22002.6-82, TOCT 22002.7-76,
TOCT 22002.8-76, TOCT 22002.9-76, TOCT 22002.10-76, TOCT 22002.11-76,
FOCT 22002.12-76

MosiBunca HoBbIN KaTanor «[JeTtanu n yanbl COCy4oB U annapaToBy:
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- Bontbl OCT 26-2037-96;

- Tankn OCT 26-2038-96, OCT 26-2041-96;

— Wnunbkn OCT 26-2039-96, OCT 26-2040-96;
- lan6el OCT 26-2042-96;

- OHnwa MOCT 12619-78, TOCT 12620-78, TOCT 12621-78, TOCT 12622-78, TOCT
12623-78, TOCT 6533-78;

— ®naHupl FOCT 28759.2-90, FOCT 28759.3-90, TOCT 28759.4-90, OCT 26-01-127-
81, OCT 26-01-1298-81, P[] 24.202.01-90, P[1 24.202.02-90;

- Mpoknagkn FOCT 28759.6-90, FOCT 28759.7-90, FTOCT 28759.8-90, OCT 26-01-
1257-75;

- Yctpornctea ctponosbie [OCT 14114-85, TOCT 14115-85;
- Konnauku kancynbHble FTOCT 9634-81;

— Iiokn OCT 26-2001-83, OCT 26-2002-83, OCT 26-2003-83, OCT 26-2004-83, OCT
26-2005-83, OCT 26-2006-83, OCT 26-2007-83, OCT 26-2011-83, OCT 26-2094-83;

- Kpbiwkm nokos OCT 26-2008-83, OCT 26-2009-83, OCT 26-2095-83;

- O6evarikm nokos OCT 26-2010-83;

- YctporncTtea wapHupHble OCT 26-2012-83, OCT 26-2015-83;

— Onopbl OCT 26-01-153-82, OCT 26-2091-93, ATK 24.200.04-90, ATK 24.200.03-90;
- lWTyuepa, natpybkmn ATK 24.218.06-90;

- Bo6biwku, npodkn OCT 26.260.460-99.

N3MeHeHuUe KoMrisiekKma nocmaeku

B komnnekT noctaBku BKItoueHa 6ubnmnoteka MemannokoHecmpykyuu 3D,
npeaHa3HavyeHHas Ans aBTomMmatmM3aummn npouecca NpoekTUpOBaHUS MeTannyeckmnx
KOHCTPYKUUIN U3 npodunen metannonpokara.

1.  Bo3mMOXHOCTU BUBNMOTEKN

KoHCTpyKUMSA CTpouTcs Ha ocHoBe 0GpasyroLLmMX 1 BbiIGpaHHOro copTameHTa. B kayecTBe
o6pasyoLmx MOryT BblCTynaTh:

- OTpEes3ku B 3CKU3aXx;
— CEerMeHTbl NPOCTPaHCTBEHHbIX TOMaHbIX;

- MpsIMOnUHenHbIe pebpa.

CopTaMeHT MOXeT ObITb BbiOpaH 13 KOHTeHepa LabroHOB:

- Monb3oBaTenemM BpyYHYIO;

- aBTOMAaTM4Yecku, Npu BbIbope aK3emnnspa copTameHTa B cnpaBoyHuke MuC.

Mpy NOCTPOEHNN KOHCTPYKUUK MOXET BbITb 3agaHa obpaboTtka getanen. Cnocobbl
00paboTku aetanen:

- yrnosas pasgerka ans yrrnoBbiX y4acTKOB,;

- [AeneHune NpsiIMOSIMHENHbIX Y4aCTKOB METanoOKOHCTPYKL MU,

— OTCTyn OT y3110B 06pasyoLux.

[ocTynHbl pa3nuyHble cnocobbl OTCEYEHU U YANMHEHUS AeTanen KOHCTPYKLNNA.
2. KoHTenHep wabnoHoB

B komnnekT noctaBkyn 6MGNMOTEKN BXOOUT KOHTENHEP LWABMOHOB, CoAepXaLLMin Moaenn
3HaAYNTENBHOW YacT COPTAaMEHTOB COrMacHoO oTevyecTBeHHbIM cTaHgapTam (FTOCT, TY, u

Ap.).
3.  Wuterpauus co CnpaBoyvHmkoM MaTtepuanbl 1 CopTaMeHThbl

PeanunsoBaHa coBmecTHas pabota 6ubnmotekn MemasnnokoHecmpykuyuu 3D v
CnpaBoyHuka Matepuanbl n CopTaMmeHTbl. BapnaHTbl COBMECTHON paboThl:

- ABTOMaTM4YecKoe No3NLMOHMPOBaHNE Ha COOTBETCTBYHLLEM copTameHTe CnpaBoYHUKa
MaTepuanbl 1 CopTameHTbl Nocre BbiGopa onpeaenieHHoro copTameHTa u3 Habopa.
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ABTOMaTU4YECKMIA BIBOP copTaMmeHTa 13 Habopa, a Takke aBToMaTn4eckoe
onpegeneHne HeobxoaMMbIX NapamMeTpoB nocne Bbibopa ak3emnnsipa copTameHTa 13
CnpaBoyHuka Matepumanbl 1 CopTaMeHTbl.

Ansa paboTbl c 6ubnuotrekon MetannokoHcTpykummu 3D TpebyeTca oTAeNnbLHO
onfayMBaemas IMLEeH3us.

Omnuyusi eepcuu 10 SP1 om sepcuu 10

Bu6bnuomeka CmaHdapmHbie U30enus
[lononHeHbl KaTanorn n3genuin.
1.  Katanor «[MNoawunHukm u getanu mawuH»

FOCT 2893-82 Konbua ynopHble Npy>XUHHbIE

FOCT 2833-77 KonbLo NpyXMHHOE OJ151 CTOMOPEHNS BUHTOB

FOCT 24559-81 KonbLo CTONOPHOE NPYXUHHOE

FOCT 13944-86 KonbLa npyXnHHbIE YNOPHbIE MITOCKNE N KaHaBKM OJ1s1 HUX

FOCT 13943-86 KonbLa npyXnHHbIE YNOPHbIE MITOCKME BHYTPEHHME 3KCLEHTPUYECKNE
FOCT 13942-86 KonbLa npyXnHHbIE YNOPHbLIE MITOCKNE HAPYXXHbIE SKCLIEHTPUYECKME
FOCT 13941-86 KonbLa npyXnHHbIE YNOPHbIE MITOCKNE BHYTPEHHMNE KOHLIEHTPUYECKNE
FOCT 13940-86 Konbua Npy>XnHHbIE YNOPHbIE NNIOCKNE HapYXHble KOHLEHTPUYECKNE

2. Katanor «[etanu n apmatypa Tpy6onpoBogoB»

TpybonposoagHas apmatypa
- [OCT 5525-88 Yactu coeguHUTENbHbIE YyryHHbIE, N3rOTOBMEHHbIE NUTLEM B
necyaHble opMbl, AN TPybonpoBoaoB. TexHu4eckne ycnosus

- [OCT 8946-75 CoegMHUTENbHbIE YaCTN U3 KOBKOMO YyryHa C LUIMHOPUYECKON
pe3bbon ons TpybonpoBoAOB. YronbHUKM NpoxogHble. OCHOBHbIE pa3Mepbl

- FOCT 8947-75 CoeanHuTENbHbBIE YacTN N3 KOBKOMO YyryHa C UMNMHAPUYECKON
pe3bbon ons TpybonpoBOAOB. YronbHUKN nepexogHbie. OCHOBHLbIE pa3Mepbl

- 'OCT 8948-75 CoeanHnTEnbHbBIE YaCTN N3 KOBKOTO YyryHa C LUMNUHAPUYECKON
pe3bbon ana TpybonpoBoaos. TporiHMkn npsimble. OCHOBHbIE pa3Mepbl

- FOCT 8949-75 CoeauHMNTENbHbBIE YAaCTN N3 KOBKOTO YyryHa C LMAMHAPUYECKON
pe3bbon ana Tpybonposogos. TponHuKn nepexoaHble. OCHOBHbIE pa3Mepbl

- [OCT 8950-75 CoegMHUTENBHbIE YaCTN U3 KOBKOMO YyryHa C LUIIMHOAPUYECKON
pe3bbon ons TpybonpoBoaoB. TponHUKM ¢ ABymA nepexogamn. OCHOBHbIE pasmepsbl

- F'OCT 8951-75 CoeanHuTENbHbBIE YacTN N3 KOBKOMO YyryHa C UMNMHAPUYECKON
pe3bbon ana Tpybonposoaos. KpecTbl npsiMble. OCHOBHbIE pa3mepbl

- F'OCT 8952-75 CoeanHnTENbHbBIE YaCTN N3 KOBKOTO YyryHa C LMNUHAPUYECKON
pesbbon ana Tpybonposoaos. KpecTbl nepexoaHbie. OCHOBHbIE pa3mepbl

- [OCT 8953-75 CoegnHuTENbHbIE YaCTW U3 KOBKOrO YyryHa ¢ UMNUHAPUYECKON
pesbbon ana Tpybonpoeoaos. Kpectbl ¢ AByMs nepexogamu. OCHOBHbIE pa3mepbl

- [OCT 8954-75 CoegMHUTENbHbIE YaCTN U3 KOBKOMO YyryHa C LUIIMHOPUYECKON
pesbbon ons TpybonposoaoB. MydTel npsimMble KopoTkme. OCHOBHbIE pa3mepbl

- F'OCT 8955-75 CoeanHnTENbHbBIE YacTN N3 KOBKOMO YyryHa C UMNMHAPUYECKON
pe3bbon ansa Tpybonposogos. Myd bl npsmble AnnHHbIE. OCHOBHbIE pasMepbl

- F'OCT 8956-75 CoeanHnTEmNbHbBIE YaCcTN N3 KOBKOTO YyryHa C LMNUHAPUYECKON
pesbbon ansa Tpyéonposoaos. MydTel KoMneHcupytowme. OCHOBHbIE pa3Mepsbl

- [OCT 8957-75 CoegnHUTENbHbIE YaCTM U3 KOBKOTO YyryHa C UMNUHAPUYECKON
pe3bbon ana Tpybonposogos. MydTel nepexogHbie. OCHOBHbIE pasMepbl

- [OCT 8958-75 CoegMHUTENBHbIE YaCTN U3 KOBKOMO YyryHa C LUIIMHOPUYECKON
pe3bbon ons TpybonposogoB. Hunnenu geonHble. OCHOBHbIE pa3mepbl
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FOCT 8959-75 CoeanHnTEnbHbBIE YacTN N3 KOBKOTO YyryHa C LUMNUHAPUYECKON
pe3bbon ana TpybonpoBoaos. [ankm coeanHuTenbHble. OCHOBHbIE pa3Mepbl

OCT 8960-75 CoeauHuTENbHbIE YAaCTM U3 KOBKOTO YyryHa C LUMNUHAPUYECKOM
pe3bbon ana Tpybonposoaos. Pytopku. OCHOBHbIE pa3mepbl

FOCT 8961-75 CoeanHUTENbHbBIE YACTM N3 KOBKOIO YyryHa C LMMHOPUYECKON
pe3bbon ons TpybonposogoB. KoHTprarku. OCHOBHbIE pa3Mepbl

FOCT 8962-75 CoeanHMTENbHbBIE YaCcTN N3 KOBKOTO YyryHa C UMAMHAPUYECKOM
pe3bbon gna Tpybonposogos. Konnakn. OCHOBHblE pa3mepbl

FOCT 8963-75 CoeanHnTENbHbBIE YacTN N3 KOBKOTO YyryHa C LUMNUHAPUYECKOM
pe3bbon ana TpybonpoBoaos. [Npobkn. OCHOBHbIE pa3mepsbl

FOCT 8966-75 Yactn coegnHUTENbHbIE CTalbHbIE C LMNNHAPUYECKON pe3bboi ans
Tpy6onposogos P=1,6 MlMa. MydTbl npamble. OCHOBHble pa3mepbl

FOCT 8967-75 Yactn coeguHUTENbHbIE CTalNbHbIE C LMNMMHAPUYECKON pe3bbon ans
TpybonposogoB P=1,6 Mla. Hnnnenn. OcHOBHble pa3mepsbl

FOCT 8968-75 Yactn coegmHuTENbHbIE CTalNbHbIE C LMNMHAPUYECKON pe3bbon ans
Tpy6onposoaos P=1,6 Mla. KoHTprankn. OCHOBHbIE pasmepbl

FOCT 8969-75 Yactn coeanHuTenbHble CTarnbHble C UMNUHAPUYECKON pe3bbon ans
Tpy6onposogos P=1,6 Mla. CroHbl. OCHOBHbIE pa3mepbl

[eTanu kpenneHust TpyGonpoBoaHOM apMaTyphl

FOCT 24132-80 Ckobbl. KOHCTpYKLMSA U pa3mMepsl

FOCT 24133-80 Ckobbl ogHOMeCTHble. KOHCTPYKLMSA 1 pasmepbl

FOCT 24134-80 Ckobbl aByxmMecTHble. KOHCTPYKLMSA 1 pasMepbl

FOCT 24135-80 Ckobbl TpexmecTHble. KOHCTpyKLMSA 1 pasmepbl

FOCT 24136-80 Ckobbl YeTbipexmecTHble. KOHCTPYKLMS 1 pasmepbl

FOCT 24137-80 XomMyTbl. KOHCTpYKLMS 1 pasmepbl

FOCT 24138-80 XomMyTbl cBapHble. KOHCTpYKUNS 1 pa3mepsbl

FOCT 24139-80 XoMyTbl OOQHOCTOPOHHME. KOHCTPYKUUA U pa3mephl

FOCT 17678-80 Ckobbl 0bneryeHHble onsi kpenneHms TpyoonpoBoaoB u kabenen.
KoHcTpyKums 1 pasmepsbl

FOCT 17679-80 XomyTbl obnerdeHHble Ang KpenneHus TpybonpoBoaoB 1 kabenen.
KoHcTpyKums 1 pasmepsbl

Ominuyus eepcuu 10 om eepcuu 9 SP1

Bu6bnuomeka CmaHdapmHbie U30enus

1.

J[lo6aBneHbl HOBbIE KaTanoru:

OneMeHTbl cTaHo4YHbIX NpucnocobneHnn ang KOMIMAC-3D,
OnemeHTbl cTaHouYHbIX Nnpucnocobnenni ana KOMIAC-Ipaduik.

BHumanue! [insa paboTbl ¢ kKaTanoramm TpebyroTCA OTAENbLHO ONnflaynBaemMble
NALEH3UN.

YcoBepLleHCTBOBaH UHTEPEENC IMaBHOMO OKHa CrpaBOYHUKA.

MonHocTbo NepepaboTaH NHTEPMENC MMaBHOMO OKHA.

MosiBuNack BO3MOXHOCTb Bbibopa CTUNSt 0pOpMIIeHNsi NoMNb30BaTENbCKOro
HTepdgenca.

MosiBUnack BO3MOXHOCTb HAaCTPOWKMN MopsiaKa pacnonoXeHUs KroyeBbix aTpnbyToB
nsgenus.

B nepeBe nsgenvs coptupyroTcs no andaeunty.

B |/|36paHHoe Tenepb MOXHO nobaBnATb He TONMLKO U3AeNuUsl, HO N UX OTAENbHbIE
IK3eMnndapsbl.
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CoxpaHsitoTcs nocrnegHune BolbpaHHbIe NnapaMeTpbl U3aenus.
MosiBunca Bug nameperus «Pesbbar.

YcoBepLueHcTBOBaH UHTepdenc paboTbl co cnpaBodHnkom n3 cuctemol KOMIMAC-3D.

B KOMITAC-3D nosiBunacbk naHenb MHCTpyMeHToB CTaHaapTHbIE U34enus.
MosiBunack BO3MOXHOCTb peAaKTMPOBaHNS KOHCTPYKTUBHBIX 3NTEMEHTOB.
MosiBunachk BO3MOXHOCTb PeAaKTMPOBAHNSI TUMOBBLIX KOHCTPYKTOPCKMX PELLEHUA.

KOHCTpYKTMBHbIE 3neMeHTbl Npu BCTaBke B COOPKY CTaHOBSITCS arieMeHTamu c6opku (B
npeablayLmx Bepcusix 3To Obinv anemMeHTbl AeTanen).

Macca nsgenusa ua cnpasoyvHuka nepegaetcs B gokymeHT KOMITAC-3D.

MosiBunack BO3MOXHOCTb 3aaHusi MPsiMOro 1 obpaTHOro HanpaBneHns aetany npw
BCTaBKe.

MosiBUNack BO3MOXHOCTb BO3BpaTa K BbIOOpy napaMeTpoB U3denus B npouecce
BCTaBKMW.

3ameHa ogHon getanu Ha apyryto (npu padote B KOMITAC-3D) npoucxoant 6e3
NMOBTOPHOrO YKa3aHWsi MECTOPACMONOXEHUS.

Mpwn co3gaHum OTBEPCTUN NOABUNACH BO3MOXHOCTb YKa3aHWs Cpa3dy HECKONbKUX TOYEK
0519 OTBEPCTUN.

|_|pl/l BCTaBke OONTOBLIX N BUHTOBLIX COEANHEHNI NOSIBMIACh BO3MOXHOCTb YKa3aHuA
Cpagdy HEeCKOJTbKMX no3numMn Ansa BCTaBKN COEQUHEHNS.

KomaHga Halimu u 3ameHumb Tenepb OXBaTbIBAET MACCMBbl U MAKPO3NIEMEHTbI.
MosiBunacek komanHaa Cozdamb 06bLeKkmbI cneyughukayuu, NO3BONSAKLAN CO34aBaTb
06beKTbI cneumdukaumm Ans Kaxxgoro CTaH4apTHOMO U3Aennsi B JOKYMEHTE U
paccTaBnsaATb NO3MLMN.

MosiBMNachk BO3MOXHOCTb CO30aHUSA MO3ULMOHHOW NIMHUN-BBIHOCKU A1 KPENEXHbIX
coefiMHeHW B rpacpmnyeckom JOKYMeHTe (Mpu BCTaBke).

Mpun namepeHnsx B rpadrmyeckmx JOKYMEHTax 00 beKTbl, KOTOpPblE MOXHO U3MEPUTD,
noacBEeYMBaOTCA APYrMM LIBETOM.

MosiBunack komaHaa Co3dame demasib Ha 6aze cmaHOapmHoU.

MosiBunack komaHaa O6HoeUMb CCbIJIKU, NO3BOMNSAOLLIAs OOHOBUTL UMEKOLLMECS B
cbopke Mmoaenu cTaHaapTHLIX MU3Aenuin Ha Moaenn 6onee HOBbIX BEPCUNA.

npOVISOLUJ'II/I M3MEHEHUs B KaTarnorax nsgenumn.

HoBblili kKaTanor semMmeHmsl cmaHOYHbIX NMPUCNocobsieHull COOEPXUT MoAENMU U
N306paXKeHnst 34enuii, BeINONTHEHHbIE NO CrneaylLWwUM cTaHaapTam:

FOCT 12189-66, TOCT 12190-66, TOCT 12191-66, TOCT 12192-66, TOCT 12193-66,
FOCT 12194-66, TOCT 12195-66, FTOCT 12196-66, TOCT 12197-66, TOCT 12198-66,
FOCT 12199-66, TOCT 12200-66, TOCT 12201-66, TOCT 12202-66, TOCT 12203-66,
FOCT 12204-72, TOCT 12204-72, TOCT 12205-66,OCT 12206-66, TOCT 12207-79
(NCO 8733-86, MCO 8735-87), TOCT 12208-66, TOCT 12209-66, FTOCT 12210-66,
OCT 12211-66, TOCT 12212-66, TOCT 12213-66, TOCT 12214-66, TOCT 12215-66,
OCT 12216-66, TOCT 12217-66, TOCT 12218-66, TOCT 12219-66, TOCT 2458-67,
FOCT 12459-67, TOCT 12460-67, TOCT 12461-67, TOCT 12462-67, TOCT 12463-67,
FOCT 12464-67, TOCT 12465-67, TOCT 12466-67, TOCT 12467-67, TOCT 12468-67,
FOCT 12469-67, TOCT 12470-67, TOCT 12471-67, TOCT 12472-67, TOCT 12473-67,
FOCT 12474-67, TOCT 12475-67, TOCT 12476-67, TOCT 12477-67, TOCT 12478-67,
FOCT 12479-67, TOCT 12480-67, TOCT 12481-67, TOCT 12482-67, TOCT 12483-67,
FOCT 12484-67, TOCT 12485-67, TOCT 12486-67, TOCT 13426-68, TOCT 13427-68,
FOCT 13428-68, TOCT 13429-68, TOCT 13430-68, TOCT 13431-68, TOCT 13432-68,
FOCT 13433-68, TOCT 13434-68, TOCT 13435-68, TOCT 13436-68, TOCT 13437-68,
FOCT 13438-68, TOCT 13439-68, TOCT 13440-68, TOCT 13441-68, TOCT 13442-68,
FOCT 13443-68, TOCT 13444-68, TOCT 13445-68, TOCT 13446-68, TOCT 13447-68,
FOCT 14724-69, TOCT 14725-69, TOCT 14726-69, TOCT 14727-69, TOCT 14728-69,
FOCT 14729-69, TOCT 14730-69, TOCT 14731-69, TOCT 14732-69, TOCT 14733-69,
FOCT 14734-69, TOCT 14735-69, TOCT 14736-69, TOCT 14737-69, TOCT 14738-69,
FOCT 14739-69, TOCT 14740-69, TOCT 14741-69, TOCT 14743-69, TOCT 16896-71,
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OCT 16897-71, TOCT 16898-71, TOCT 16899-71, TOCT 16900-71, TOCT 16901-71,
FOCT 17773-72,TOCT 17774-72, TOCT 17775-72, TOCT 17776-72, TOCT 17777-72,
FOCT 17778-72, TOCT 17779-72, TOCT 3055-69, TOCT 3385-69, FOCT 4084-68,
FOCT 4085-68, TOCT 4086-68, TOCT 4087-69, TOCT 4088-69, (OCT 4090-69, TOCT
4734-69, TOCT 4735-69, TOCT 4736-69, TOCT 4738-67, TOCT 4739-67, TOCT 4740-
68, TOCT 4741-68, TOCT 4743-68, TOCT 8918-69, TOCT 8921-69, TOCT 8922-69,
MOCT 8923-69, NOCT 8924-69, TOCT 8925-68, TOCT 8926-68, TOCT 9047-69, TOCT
9048-69, OCT 9049-69, NOCT 9051-68, TOCT 9052-69, TOCT 9053-68, FOCT 9057-
69, TOCT 9058-69, TOCT 9059-69, TOCT 9060-69, TOCT 9061-68

Kpenex

- lMosiBMNack BO3MOXHOCTb CO3[4aBaTb KOHCTPYKTUBHbIN 3NEMEHT - THe340 noa pbiM-
6ont (FTOCT 4751-73).

- lMosiBUNacb BO3MOXHOCTb CO3aBaTh COeAMHEHNe pbiM-60NTOM.

- 3aknenkn FOCT 14797-85, TOCT 14798-85, TOCT 14799-85, TOCT 14800-85,
FOCT 14801-85, TOCT 10299-80, TOCT 10300-80, TOCT 10301-80, TOCT 10302-
80, FOCT 10303-80 MmoxHO BCTaBNATb B packnenaHHoM Buae.

- No6asneHbl BUHTLI camoHape3satowme (FTOCT 10618-80, TOCT 10619-80, TOCT
10620-80, TOCT 10621-80, TOCT 11650-80, TOCT 11651-80, FOCT 11652-80).

- HNo6asneHb! wypynbl (FOCT 1144-80, TOCT 1145-80, TOCT 1146-80, TOCT 1147-
80, TOCT 11473-75).

- [No6aeneHbl reo3aun (FTOCT 4028-63, TOCT 4029-63, TOCT 4030-63, FOCT 4032-63,
FOCT 4033-63, TOCT 4034-63, TOCT 4035-63).

lNpunoxeHue Tpy6onpoeodnbi 3D

1. [Hob6aeneHbl HOBble KOMaHAbI.

lMocmpoumb mpaekmopuro, NO3BONAIOLLASA NOCNeAoBaTENBbHO CTPOUTL TPAEKTOPUIO
no MMerLWwmnMcs B Mmogenu Tovkam. lNoctpoeHune BbiNonHAeTCst cnocobamu, B OCHOBE
KOTOpbIX NexuT obxon pebep v gvaroHanen napannenenuneaa, BNMCAHHOIO MEXAy
napown BblOpaHHbIX TOYEK.

CoeduHumb mpaekmopueli, NO3BONAOLLAA COeAUHUTbL TpaekTopuen asa obbvekTa. B
KayecTBe OOBHEKTOB MOryT BbICTYNaTb NPUCOEONHUTENbHbIE TOYKM, CErMEHTbI KPUBBIX,
pebpa, oTpeskn ackn3oB. KOHEYHbIE CErMeHTbl TPaekTopum Npu 3TOM OPUEHTUPYHOTCS B
HanpasneHun BblIBpaHHbIX 06BbEKTOB; NpaBuia NOCTPOEHUS NMPOMEXYTOYHbIX
CEerMeHTOoB onpeaenseTcsa cnocobom NOCTpoeHns, BbIGpaHHbIM B KOMaHAE.
Tpaekmopusi o KpuebIM, NO3BOMNSIOLLAA MOCTPOUTL TPAEKTOPUIO MO LienoYKe
BblOpaHHbIX 06EKTOB. B kauecTBe 06BHEKTOB MOryT BbICTyNaTh NPOCTPAHCTBEHHbIE
KpvBble U UX OTAENbHbIE CErMeHTbl, pebpa, oTpe3kn ackn3os. Lienoyka o6beKTOB, B
3aBMCMMOCTU OT pexmMa paboTbl KOMaHAbl, MOXET OblTb coOpaHa Bpy4HYto NMbo
aBToMmatumdeckn. O6bekTbl B [lepeBe Mogenu nocne nocTPoeHMs No HAM TPaeKTopun
MOTyT OocTaBaTbCs 6e3 N3MEHEHNs, CKpbIBaTbCS NMOO yaansaTbea ua [epesa (3aBucuT
OT HaCTPOVKM KOMaHAbl).

Hdob6asumb KOHeYHbIU ce2aMeHm, No3BonsALan 100aBUTb KOHEYHbIA CEMMEHT B
BblOpaHHYI0 TPaeKTOpu1IO, KOHEYHasi BEpPLUMHA KOTOPOW accoLunpoBaHa ¢
NPUCOeaMHUTESIbHOM TOYKOW. [1fIMHa cermeHTa no yMO4YaHUIo paBHa 3HAYEHUIO,
3agaHHOMY NpY HAaCTPOMKe KOHMpMrypaLmm npunoXxeHus, HanpasneHne cermeHTa - no
HanpaBneHno BEKTOpa NPUCOEANHUTENbHOM TOYKK. ECnn KOHEeYHasa BepLuMHa
TPAEKTOPUN HE MMEET acCOLMaTMBHOM CBA3N C MPUCOEANHUTENBHON TOYKOWN -
HanpaBneHve cermMeHTa MOXeT ObITb 3a4aHO ykasaHnem Nboro NpAMONIMHENHOro
obbekTa.

CneuyuanbHas mpy6a, N03BONAOLLAS CTPOUTb HENPEPbIBHYO TPYOYy MO KPUBbLIM
NPOM3BOSIBLHOMO TMMa: CNUpansam, IoMaHbIM, CnfakHaMm.

O6HOo8UMb OaHHbLIe 0 MOodenu, No3BonALLas 06HOBNATL B Mogenu Tpybonposoaa
AaHHbIE O MOCTPOEHHbIX MO TPAeKTOpUsiM Tpybax 1 pasMeLleHHbIX Ha TPAeKTOPUSIX
anemeHTax. o pesynbTatam 06HOBNEHMSA OAHHBIX MOXET OblTb CreHepupoBaH OTYeT.
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yCOBepLLIeHCTBOBaHbI nverwmeca KomaHabl.

- Bce koMaHAbl NOCTPOEHMS U peaaKTUPOBaHUS TPaeKTopuii NOMUMo c6opok MoryT
paboTaTb B MOAENsX AeTanem.

— CHsATbI OrpaHU4eHnst Ha TUNbl KPUBLIX, UCMONb3yeMbIX KOMaH4aMu NOCTPOEHMUS
TpybonpoBoaa B Ka4ecTBe TPAEKTOPUN.

- B komaHge KoHgpueypayusi no6aBneHbl BO3MOXHOCTU HACTPOMKN MMEH hannos
Moaenen Tpyd 1 aBTOMaTMYECKOro co3gaHns nanku Anst UX COXpaHeHusl.

KomaHapbl npunoxxeHunst pasHeceHbl Ha ABe naHenu: Tpaccbl u mpaekmopuu v
MocmpoeHue mpy6onpoeodoe 3D. Ha naHenn Tpaccbl u mpaeKmopuu HaxoasTcs
KHOMKW BbI30OBa KOMaHA CO34aHusA U pegakTMpoBaHust Tpacc, NOCTPOEHUS U
peaakTUpOBaHUSA TpaekTopui, a Ha naHenu MocmpoeHue mpy6onpoeodoe 3D - komaHAa
NOCTPOEHUSA 1 pefakTupoBaHus Tpybonposoaa, 06HOBNEHNSA AaHHBIX O MOAenu
TpybonpoBoaa, a Takke kHonka komaHabl KoHghuaypauyus.

Cucmema npoekmuposaHusi npyxuH KOMIAC-Spring

1.

2
3.
4

PacwwupeHa obnacTb pacyeta anga TapenbyaTbiX NPYXKWH.

HobasneHa nogaepxka onepaumoHHbix cuctem Windows Server 2003 x64,Vista x32 (x64).
O6HoBMEeHbI hannbl NapaMeTpoB TapenbvyaTon NPY>XUHbI.

McnpasneHbl owmnbku, 3ameyveHHble B NpeablayLlen Bepcum.

UnmezpupoeaHHasi cucmema
npoekmupoeaHusi men epaweHusi KOMIAC-Shaft 2D

1.
2.

[lo6aBneH NpoBepOYHbI pacyeT KIMHOPEMEHHOIN nepeaadu.
MosiBUnNUCh crieaytoLie BO3MOXHOCTHU:
-~ MOCTPOEHMS LLKMBA KITMHOPEMEHHON nepeaayn 6e3 BbiNoMHEeHNs pacyeTa,

=~ MOCTPOEHUS LLMOHOYHbLIX Ma30B (C OTPUCOBKON LUNOHKM U 6e3 Hee), pacnonoXeHHbIX
nop, yrrom K BEpTUKaNbHON OCU CEYEHUs Bana, a Takke pPacnofoXXeHHbIX CUMMETPUYHO
OTHOCUTENBbHO NPOAONBHOW OCK Bana; 4ONYyCKaeTCs COBMELLEHNE yKa3aHHbIX
BapuaHTOB NOCTPOEHMS Na30B,

— MOCTPOEHMS OTBEPCTUN AN 06neryeHns Beca Ha LecTepHe LMIMHAPUYECKON
3ybuaton nepegauu,
- aBTOMAaTM4eCKOro NnepecTpoeHns BMOOB (Cnesa v cnpasa) U pa3pes3oB Bana,

— aBTOMAaTU4ECKOro NOCTPOEHUs Ha 3ybbsix WecTepHn ackn ¢ wnpuHomn, pasHomn 0,5
MOAYIS LWeCTepHU.

Mepexon NOCTPOeHMs C BedyLLEero Koneca Ha BejoMoe Ternepb nponssoautcsa 6es
BbINOMHEHWS 3aHOBO pacyeTa Ans:

— BHELUHEWN UMNMHAPUYECKON Nepenayu;

-~ KOHWMYeCcKom NpsMo3ybon nepeaayu;

- KOHWYEeCKOW nepenayv ¢ KpyrosbiM 3y6om;

- uenHom nepepayu;

— KINMHOpPEMEHHOW nepenayu;

- 3ybyaTopemeHHONn nepenayn.

Hob6aeneHa nogaepxka onepaumoHHbix cuctem Windows Server 2003 x64,Vista x32 (x64).

B Tabnvuy napameTpoB gnsi umnuHgpudeckon nepenaym gobaener pasgen "O6o3HaveHne
yepTexa conpsbkeHHoro 3ybuyaTtoro koneca".

Bce Tabnuubl napameTpoB NS MexaHM4ecKkux nepenay BbIMOMHEHbI B BUAe
pefakTnpyembix Tabnuy, (paHee Tabnuubl NnpeacTaBnsnm cobon MakpooObeKTbI).

YMeHbLUeHa BbicoTa Tabnuupl napaMmeTpoB 3ybyaTbix nepegay.

BoccTaHoBneH gyHKUMOHaN NoCTPOeHMst NOMHOrO Npoduns 3y6beB y LMNNHAPUYECKON
nepegayu.
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9. WcnpaBneHbl ownbKKM, 3ameYveHHble B NpeablayLLMX BepCUsix.
10. OGHoBneHbl NapameTpbl uenen B hanne gear _b10.dbf.

Ka6enu u XXeymbi 3D
1. BBepgeHa npoBepka uKcaLmMm U CONPSKEHUNA Y coeaANHUTENEN NP NX NO3ULUOHUPOBAHNN.

2. [Oo6asneHbl HOBble OYHKLIMM TPACCUPOBKM AN YHUdMKaUUKU paboThbl NPUOXEHUS C
npunoxexHnem Tpy6onpoeods! 3D.

3. V3MeHeHbl B CTOPOHY YNPOLLEHUSI HEKOTOPbIE BHYTPEHHME (DYHKLN.
4. VIKOHKM Ha KHOMKax Bbl30Ba KOMaHA GMGnnoTekn npuseaeHbl K eQUHOMY CTUIHO.

Bubnuomeka aHUMayuu

1. TlosiBunacb BO3MOXHOCTb M3MEHEHUSA NPO3PAYHOCTN KOMMOHEHTOB Ha Luare aHuMmaumm,
YTO MO3BOMNSIET MMUTUPOBATL Npouecc pasbopkn-cbopkn 6e3 nepemelLeHnsa geTanen.

2. TlosiBunacb BO3MOXHOCTb YNpaBneHnsi BHELUHUMW NEPEMEHHbLIMU, YTO NO3BONAET
ynpaenATb COCTOAHWEM AeTanen unn cbopok (Hanpumep, U3MeHATb PacCTOAHNE MexXay
Aetansamu B conpsbkeHun "Ha pacctosHum").

3. lNosiBUNack BO3MOXHOCTb 3afaBaTb HE TONbKO BPEMS UM CKOPOCTb NepeMeLLeHNs
(BpaLeHms) KOMNOHEHTOB, HO U 3aBUCUMOCTb 3TUX NapaMeTpoB OT BpeMeHu. Hanpumep,
MOXHO MMUTMPOBATL PacKpy4MBaHWE UM TOPMOXEHWNE Koreca.

NHdpopmauuns
o NpnbopocTpontenbHon KOHpUrypauum sepcmmn 15—18.1

Omnuyus eepcuu 18.1 om eepcuu 18

KoHeepmop eCAD-KOMITAC

[ob6aBneHa BO3MOXHOCTb KOPPEKTHOrO 3anosiHeHMst CBOMCTB KOMMOHEHTOB TPEXMEPHOW
MoAenu nevatHoun nnatbl n3 BOM-dannos B crnyvae coctaBHoro MNMosmumoHHoro
0603HaYEHNSA KOMMNOHEHTOB.

Mpumepbl 0603HaveHnn: A1_R2, A4.DD1. lNopaepXxnBatoTca pasgenurenuy B Buge
HWKHEro nogyepkmeanus () n Toukm (.).

Omnuyusi eepcuu 18 om seepcuu 17.1

KoHeepmop eCAD-KOMITAC

1. lMosiBunacb BO3MOXHOCTb CO34aBaTb MCMOMTHEHNA B TPEXMEPHON MOAENN COOPKM
nedatHomn nnathbl, ecnn B eCAD-cucteme Cxema anekTpuyeckas npyHumMnuaneHas umeet
BapuaHTbl MO cocTaBy KOMMoHeHToB (Variants).

2. [Onsa getanu neyaTHOM NNaTbl NOSIBUNAacb BO3MOXHOCTb 3adaBaTb Cgolicmea cOopKuU v
Ceolicmea komnoHeHma (O6o3Ha4YeHe n HanmeHoBaHVEe) HEMOCPEACTBEHHO B
cTtapToBoM OkHe 3D-koHBepTOpa.

3. [HopabotaHa CnpaBo4yHas cuctema.
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O6opydoeaHue: Kabenu u xxaymsol

1.

oo ~N

M3MeHeH NprHLMN NOCTPOEHUSA MPOCTPAHCTBEHHbIX KPMBbLIX-TPAEKTOPUIA: Tenepb MX
Heobxoanmo cosgaBaTb B noacbopkax COOTBETCTBYIOLLMX XryToB/kabenewn, a He B
rofIoBHOM cOopke n3genusi.

MosiBunack yHKUMS HENOCPEACTBEHHOIO NOCTPOEHNS Tpacc U Ten NPOBOAHUKOB, 6e3
npeaBapUTENbHOMO NOCTPOEHUS KPUBbLIX-TPAEKTOPUI (B TEKYLLEN peannsaunm SOCTynHa
yHKLMSA NOCTPOEHUSI TPacC B BUAE NPOCTPAHCTBEHHBIX JIOMaHbIX);

MosBnnackb beHKLI,VIFI HenocpencTBeHHOro yka3aHua CyLeCTBYHLWNUX KPUBbLIX KaK Tpacc
014 NoCTpoeHna NnpoBOAHNKOB.

KpuBble-Tpacchbl Tenepb CTPOSITCS aCCOLUMATUBHO K KPMBBIM-TPAEKTOPUAM. OTO No3sonseT
aBTOMAaTMYECKM NepecTpanBaTb MOAENN XIYTOB NPU N3MEHEHUWN NOSIOXKEHUSA TPAEKTOpUIA B
npocTpaHcTBe COOPKMU.

MosiBnnachb (*)yHKLI,VIFl KonmpoBaHuA CyLeCTBYHOLLMX MPOCTPAHCTBEHHbIX KPDUBbIX,
Bbl6paHHbIX B Ka4eCTBe OCHOBbI AJ/14 Cco34aHNA TpacC NpoBOAHUKOB.

[nsa obecnevyeHna eguHCTBa NPUHLMNOB paboTbl C MOAeNsaMuU, pa3paboTaHHbIMU B
KOMMAC-3D Bepcun 17.1 n 6onee paHHUX, B COCTaB NPUNOXEHUSA BKMOYEH CcrnieumanbHbIn
CcnyxebHbI KOHBEPTEP, KOTOPLIN NepeMeLLaeT KpUBbIE-TPaAeKTOpMn N3 FofIoBHOM COOPKK B
noAcbopKM KOHKPETHBIX XXryToB/kabenen.

. JopaboTtaHa CnpaBo4Has cucrtema.

VcnpaBneH psg YacTHbIX OLLIMOOK.

Omrnuyus eepcuu 17.1 om eepcuu 17

KoHeepmop PdiF-KOMITAC

PeanunsoBaHa nogaepxka 6ubnuotek anemeHtoB KOMIMAC-3D (cpopmat dpanna
oubnuotekn — *.kle).

O6opydoeaHue: Kabenu u xxaymsbl

1.

MosiBMNack BO3MOXHOCTb CO3flaBaTb B COOPKE XryTa MoAernb 3aliMTHOM TpyoKku nnm
ONneTkW, HageBaeMoi Ha obLIMI y4acTok XryTa Hanbonbluero AvameTpa. B pesynbTtate
co3gaeTcs TeNo ¢ HaMMeHOBaHWEM, COOTBETCTBYHOLLUM Mapke TPYGKM U ONNeTKu.

MosiBuNack BO3MOXHOCTb 406aBNATL K COeANHEHUSIM XryTa HaKkoHeYHUKU (KnemMmbl,
3aXXUMbl) M3 TEKCTOBOro hanna unu ns CnpasoyHvka CtaHgapTHbIE U3genus.
[lobasnsemble getanu He oTobpaxaloTcs B COOpke, HO y4UTLIBAKOTCA B cneundukaumm K
cbopoYHOMY YepTeEXY, a TaKkkKe B 3NIEKTPOHHOM CTpykType usnenus B JIOLIMAH:PLM.

MepepaboTtaH nHTepdelic komanabl Tabnuua coeduHeHul. [Ans BBOAA AAHHbLIX MO
MEXOIT04YHbIM M MOKOHTAKTHbIM CBA3SIM NPeayCMOTPEHbI OTAeNbHbIE MHTepdeNChl.

B okHe Tabnuya coeduHeHUl NosiBUNACbk BO3MOXHOCTb B MPOLIECCE CO34aHUS HOBbIX
Tpacc npu Bbibope Ha4anbHOro N KOHEYHOro aapPecoB yKa3biBaTb KOMMOHEHTbI
HenocpeaCTBEHHO B OKHE MOAENMW.

B c6opoyHOM vepTexe XryTa C NOKOHTAKTHLIMW CBA3SIMU MOXET ObITb ONUMOHANBHO
oTobpaxeHa ynpoLlueHHast Tabnuua coeanHeHnn ans KOHTpons.

HopaboTaHa CnpaBo4yHas cuctema.
McnpaeneHbl 3aMeyeHHbIe OLLINOKM.
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Omnuyusi eepcuu 17 om eepcuu 16.2

KonHeepmop PdiF-KOMITAC

MosiBunacbk BO3MOXHOCTb MOCTPOEHNS TPEXMEPHON Mogenu cOopkm nevaTHON nnaTbl.
WcxoaHble gaHHble — channbl B popmaTtax PDF n PCB.

KoHeepmop eCAD-KOMITAC

1.

MosBmnnacb BO3MOXHOCTL 3anOMUHATL U yCTaHaBMBaTb «MNO yMONM4YaHUIO» NYTb K KaTanory
C TpeXMepPHbIMMN MOOENAMA 9PN, ncnonb3dyemMbiMn Npuv NOCTPOEHNUN pearnmnCTUYHbIX
MoAenen nevartHbIx nnar.

Mpun co3gaHum ycnoBHOM rabapuTHOM Moaenu neyYaTHon nnatbl BCe MOAEN KOMMNOHEHTOB
Tenepb 3anucbiBatoTca B cOOPKY Kak nokanbHble aetanu. CosgaHne 6ubnmuoTtekn mogenemn
* 13d vickntoveHo.

|/|CI'IpaBJ'IeHbI 06Hapy)KeHHbIe OLUNGKN.

O6opydoeaHue: Kabenu u xxaymsol

1.

MosiBunack BO3MOXHOCTb NoAOMpaTh BCoMoraTernbHble matepuansl (Tpyoku, onneTkun un
T.M.) C y4ETOM BHELLHErO AnaMeTpa NPOBOLHUKA UK BETBM XryTa, C unbTpaumen cnucka
MaTepmanoB No COOTBETCTBYIOLLEN BENNYMHE.

[o6aBneHa BO3MOXXHOCTb aBTOMATUYECKN (hOPMMUPOBATL CMIMCOK YAcTO UCMNOSb3yeMbIX
maTepuanos (M36paHHbIU Habop) 1 BbIGNMpaTb MaTepmanbl U3 3TOro CrMcka.

Ana nHterpaumm ¢ JIOLUMAH B coctaBe cbopku xryta Tenepb aBToMaTuyecku
dopmupyetca cnyxebHoe xpaHunuuie (cable3Dinfo).

3 naHenu MHCTPYMEHTOB NPUMOXEHWs UCKNoYeHa komaHaa lMepecmpoums mpaccbl
JKayma, TaK kak oHa ay6nupoBana aHanorMyHble onepaummn B komaHae Pedakmuposamb
mpaccbl/Co30amb Modesib Kayma.

Peann3oBaHo aBTOMaTU4YeCKOE Ha3HayYeHne cBONCTBa HaumeHogaHue ona Tes, KOTOPbIMU
MOAENUPYHOTCH MPOBOLHUKN:

- MpX MOOENUPOBAHUN NOKOHTAKTHbIX COEANHEHN B HauMeHO8aHUU yKka3blBaeTCA Mapka
npoBoAa nnu kabens; y4yacTku xryta, rae npoxoauT Ny4yok NpoBOAOB, MOy4varoT
HaumeHosaHue « OGN y4acTOKy,

- MpWY MOAENMPOBAHUN MEXNPUBOPHBLIX COEAUHEHUIA BETBU XryTa nosnyyarT
HaumeHoesaHue, cocTosiLLee U3 CnMcka Mapok NPOBOAOB U MX KONMYEeCTBa.

WNcnpasneHbl 3ameyeHHble OLIMGKM.

Omnu4us eepcuu 16.2 om eepcuu 16.1

KoHeepmop eCAD-KOMITAC

1.

Mpy cosgaHum TpexmepHon MOAeNn nevyaTHou nnatebl fo6aBneHa BO3MOXHOCTb
3anoriHeEHMs1 CBOMCTB KOMMOHEHTOB COOPKU AaHHbIMU, XpaHawmmuca 8 BOM-dainne.
HacTpoiika wabrnoHoB 3anofHEHMst CBOMCTB aHarormyHa HacTpovike wabroHoB
3anofHeHuns rpad TEKCTOBOW KOHCTPYKTOPCKOW AOKYMEHTaLmMmM B TEKCTOBOM KOHBEPTOPE.
PyHKUMOHaN NpegHa3Ha4YeH Ansa nonyvYeHns AoNoNHUTENbHOM aTpnbyTMBHON
NHGOPMaLUKN O COCTaBe M3Oenusa U3 TpexMepHon cOOpKM NeYaTHoOn nnaTtbl B
JIOUMAH:PLM.

[lo6aBneHa BO3MOXXHOCTb U3MEHEHUS MECTOHAXOXAEHWNSI NAMKN C MOAENAMU
3NeKTpopaanon3aennii Npu NOCTPOEHUN peannCcTUYHbIX Mogernen nevyaTHbIX nnar.

MCﬂpaBﬂeHbl BbISIBITEHHbIE OLLNOKM.
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O6opydoeaHue: Kabenu u xxaymsol

WcnpasneH psg owmnbok npu paboTe NpUnoXXeHUst ¢ MogensiMm, B KOTOPbIX UCMOSb3YTCS
MaccuBbl.

Omnu4usi eepcuu 16.1 om eepcuu 16

O6opydoeaHue: Kabenu u xxaymbi

1.

[lo6aBneHa BO3MOXHOCTb NPU MOCTPOEHUN TPACC XryTa YYUTbIBATb HE BCE KPUBbIE,
NOCTPOEHHbIE B COOPKE, a TONBbKO T€ NTOMaHble, KOTOpbIe SIBMSIIOTCS TPAEKTOPUSIMU 3TOTO
XryTa.

2. TNosiBunacb BO3MOXHOCTb CTPOUTb NMOKOHTaKTHbIE COEANHEHWUS BHYTPU MEXNPUBOPHOro
XryTa.

3. WcnpaBneHbl 3aMeYeHHbIe OLLIMOKM.

KoHeepmop eCAD-KOMITAC

1. B uncno nopaepxmsaembix eCAD-cuctem BknoveHa CATP Delta Design komnaHum
Eremex (ProSoft).

2. TosiBUNnacb BO3MOXHOCTb MPOCTAHOBKU MO3ULIMOHHbBIX 0603Ha4YEeHUA KOMMOHEHTOB Ha

accounaTUBHOM YepTexe, NOSTYYEHHOM C TPeXMEPHON MOAeNny nevyaTHoW nnaThbl.

Omnuyus eepcuu 16 om sepcuu 15.2

O6opydoeaHue: Kabenu u xxeymsol

1.

2.

BpeMFI nony4yeHusa TpexmepHon MOAENN Xryta yMeHbLUUITOCb B 3-5 pa3 B 3aBUCMMOCTU OT
CITOXHOCTU XKryTa.

Pa,D,I/IbeI n3rnba BeTBeN BHYTpU O6LLI,VIX y4acCTKOB Ternepb TOYHO COOTBETCTBYOT paanycam
n3rnba O6LLI,I/IX y4acCTKOB, 4YTO yny4winno su3yarnbHoOe npeacraBieHune.

Bpemsi nepebopa Tpacc B okHe koMaHabl Pedakmupoeamb mpaccbl/Co30amb Modesb
JK2yma yMeHbLUMNOCh B HECKOMbKO pa3. Takke CyLleCTBEHHO YMEHbLUNITOCh BPEMS
paboTbl C Tpaccon npu NoMoLLM koMaHabl PeGakmupoeamb mpaccy.

CywecTBeHHO nepepaboTaH uMnopT crnmcka coeguHeHun na CAIMNP KOMITAC-3nekTpuk
(komanga Umnopmupoeamb u3z ECAD) B ananore Tabnuya coeduHeHul. [Nsi 3T0ro
ncnornbayetcs TOT e XML-dann, KoTopbln paHee NPUMEHANCS ANa nepefaym coctasa
anekTpuyeckux annapatos n3 KOMIMAC-3nekTpuk B Mmoaynb O6opydoeaHue. Kabenu u
Keymbil.

PeanunsoBaHa BO3MOXHOCTb NEPEMECTUTL B BbIOPAHHbIN XXIYT O4HO UITM HECKOSbKO
COeNHEHUN 13 cnucka, umnopTuposaHHoro 3 KOMIAC-3nekTpuk.

Peanun3oBaHa BO3MOXHOCTb yaaneHus cpasy HECKOMbKMX Tpacc 13 Crnucka B avarnore
Tabnuya coeduHeHull.

B okHe Pedakmupoeamb mpaccbl/Co30amb MoOesb 2yma peanu3oBaHa
BO3MOXXHOCTb BU3YyanbHOro onpeaenieHns Tex Tpace, Anst KOTOpbIX N0 KaKMM-TO NpUYMHam
He yKa3aHbl HavanbHbI€ UM KOHEYHbIE CErMEHTbI MO0 He BbibpaHa Mapka NpoBoAa.
Psagom ¢ Takon Tpaccon otobpaxaeTtcs 3Hak "#".

WcnpaeneH psag ownbok, BbISIBNEHHbIX B XOA€ OMNbITHbIX 3KcnnyaTauui u beta-
TECTUPOBAHUS.
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KoHeepmop eCAD-KOMITAC

[ob6aeneHa BO3MOXHOCTb aBTOMaTMYECKOr0 hOpMMPOBaHUS TabnumLbl COOTBETCTBUN
MeXay KOMMNOHEHTaMM nnaTtbl U X TPEXMEPHBIMU MOLENAMUN, XPAHALLMMUCS B
CnpaBoyHuke CtaHaapTHble M3pgenus. [nsa atoro Heobxoaumo Hannyue ID PartLib B
aTpmbyTe KOMMOHEHTa (K1, COOTBETCTBEHHO, B BOM-dhanne).

Omnuyus eepcuu 15.2 om eepcuu 15.1

O6opydoeaHue: Kabenu u xxeymsbl

1.

[o6aBsneHa komaHaa Konupoeams ceolicmea («Kucmo4ka») ona nocTpoeHus
pa3BeTBNEHUSA NPOBOAOB K OTAENbHbIM KOHTaKTHbIM TOYKaM Ha MOAEensaxX
aneKTpoannapaToB.

D,O6aBJ'IeHO aBTOMaTU4eCKoe NMOCTPOEHNE KKOHTAKTHbIX TOYEK» C agpeCHbIMU CCblJTKaMUn
Ha KOHUaXx npoBoAOB Ha C60p0'-IHOM yepTexXe XryTta npu NOKOHTaKTHbIX COeaNHEHUNAX.

MosiBunacbk BO3MOXHOCTb UCMNONb30BaTb 3D-kapkac AN NOCTPOEHUS TPaeKTOPUN xryta
(Hapsgy ¢ NpoOCTpPaHCTBEHHbLIMW NTIOMaHbIMK U crinanHamm). B Tekyllen Bepcum
MCNOMb3YKTCA TONBKO NPSMOMMHENHbIE 3NIEMEHTbI Kapkaca.

MosiBnnacb BO3MOXHOCTb penakTnpoBaTb NpoBO4 UK kabenb Ansi NOKOHTaKTHbIX
coeanHeHun. PaHee coegmHeHne Heobxoanmo BbIno yaoandaTtb U co3gaBaTb 3aHOBO.

KoHeepmop eCAD-KOMITAC

1.

Mpy nonydeHnn peanncTuyHbIX COOPOYHBLIX MOAENEN NeYaTHbIX NnaT noseMnach
BO3MOXXHOCTb BblOOpa MoAdernen KOMNoHeHTOB 13 KopnopaTnBHOro cnpaBoYvHUKa
CranpgapTHble Usgenua (nnun ns bubnuotekn CtaHgapTHble M3genua). B ceoncTBa
KOMMNOHeHTOB aobaBndeTcsa ngeHTudunkatop obbekta n3 ombnmnotekn.

CyLLeCTBEHHO yBEeNMYeHa CKOPOCTb MOCTPOEHNS YCITOBHO-rabapuUTHbIX COOPOYHbIX
MOZENeNn NevaTHbIX NnaT 3a CHET MBMEHEHUST CTPYKTYpbl bubnmnotekn mogenen (13d), B
KOTOpOW pa3meLlarnTcs Moaenu KoMnoHeHToB. OQHOBPEMEHHO M3MEHNTOCHL OTODpaxeHne
HepeBa cOOpPKM: KOMNOHEHTbI C OANHAKOBLIMM KOprycamun o6beanHAKTCA B rpynnbl.

K cBoncTtBam KOMMOHEHTOB B cOOpKke nevaTHOW nnaTtbl 4o6aBneHo cBOMCTBO [103ULUOHHOE
0603Ha4YeHue, Kyna aBTOMaTtuyeckm 3aHocuTca nHdopmaumsa ns atpubyta 1o3uyuoHHoe
06o3HayeHue KomrnoHeHma, npucsavaemoro emy B eCAD-cucreme. CoBMECTHO C
N3MeHeHuaMM No nn.1,2 370 NO3BONSIET CTaH4APTU30BaTL NPOLEAYPY Nony4YeHus
nHcpopmaumm o coctase nsgenus B JIOUMAH:PLM 13 TpexmepHon mogenun cbopku
rne4yaTHOro yana.

Omnuyus eepcuu 15.1 om eepcuu 15

Bbubnuomeka Kabenu u xxa2ymbl
1. MpunoxeHue nepemmeHoBaHo B O6opydoeaHue:Kabenu u xaymbil.

2.

[o6asneHa koMaHAa aKcnopTa ANMH aapeCHbIX COEANHEHUIN NPU MOKOHTAKTHbIX
coeaunHeHunsax obpatHo B XML-hann, popmupyembin cuctemamm KOMIMAC-3nekTpuk n
E3series (Mcnonbsyetcsa Ans MHTErpaLmm npunoxXeHui).

HobasneHa dyHKUUA cosgaHus Tabnuubl npoBoaos (B Buae Tabrnuubl obwux coeOQuHeHUl
no FOCT 2.702). B Tabnuue pasmelyaeTtca nHpopmaumsa no BCEM COEANHEHNAM
(o603Ha4veHmne XryTa, HavasnbHbIN U KOHEYHLIN agpeca, MapkKMpoBKa COEONHEHUS: NMS
uenwu/curHana/noTeHumanbHOro yana, Tmn npoBoga/HoMep Xunbl kabens, Tmn kabens.
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[aHHble OyHKUMM CyLLeCTBEHHO NoBbIWakoT cteneHb uHTerpauun ECAD- n MCAD-cuctem.
KHoMKun HOBbIX hyHKUMI fo6aBnNeHbl HA UHCTPYMEHTanbHYO NaHens 6MbnmnoTekw.

Bubnuomeka koHeepmopoe daHHbIx eCAD-KOMITAC
1. Bbubnuorteka nepenmeHoBaHa B KoHeepmop eCAD-KOMIIAC.

2. PeanuaoBaH BbIOOp Mogernen anekTpopaguokoMnoHeHTOB 13 bubnuorekn
(KopnopatusHoro cnpaBo4dHuka) CtaHgapTHble Msgenus.

Bubnuomeka noddepxku popmama PDF
bubnunoteka nepenmeHoBaHa B KoHeepmop PdiF-KOMIIAC.

UN3meHeHue KoMmiekma nocmaeku
M3 komnnekTa noctaeku koHpurypaumm mckrntodeH KOMIMAC-3nekTpuk. Tenepb ero
MOXXHO NpMoBpecTn Kak OTAENbHbIV NPOAYKT.

Omnuyus eepcuu 15 om eepcuu 14 SP1

Bbu6bnuomeka Kabenu u xa2ymbl

1. [JobGaeneHa BO3MOXHOCTb MPOCTAHOBKN OTKMOHEHWUA ONMH BETBEW XryTa Ha c6opovHOM
yepTexe no OCT 95 1029-2003 (npnbopocTtpoeHne B 060poHHON oTpacnun). MmeeTca
BO3MOXHOCTb NPOCTAHOBKM OTKIMOHEHUI KaK BCEX NMMHENHBIX pa3MepoB Ha YepTexe, Tak U1
BbIOOPOYHO.

2. [dobaBneHa BO3MOXHOCTb BblboOpa pasaena Ans pasMmelleHus o6bekToB cneundukannm
KOMMOHEHTOB 1 MaTepuaroB XryTa.

3. PeanusoBaHa nepepgava ID PartLib u ID Material B gononHUTenbHbIE KONOHKM 0O6BLEKTOB
cneundrkaumm, ecnm anekTpnu4eckne CoeguHUTENM B Xrytax BblopaHbl n3 CnpaBoYHuKa
CrangapTHble M3genus, a matepuarnbl K COEANHUTENSAM U XryTam — 13 CrnpaBovHuKa
MaTtepuansl 1 CopTaMeHThbl.

Bubnuomeka koHeepmopoe daHHbIx eCAD - KOMIIAC (ecad.rtw)

1.  WcnpaeneHbl HekoTopble NpobnemMbl No3nuyoHnpoBaHna 3D-mogenen KOMNOHEHTOB NP
co3gaHnn peanncTUYHOM MOZENM NeYyaTHOM NNaThbl.

2. WcnpaeneHa owwubka cosgaHus akcnopTHoro IDF-chbanna B koHBeptope KOMIMAC-IDF,
koTopas npueoauna Kk npobnemam nmnopTta B cucteme AnbTuym [usanHep.

3. PeanusoBaHa nepepaya naeHtudukatopa ID Partlib ns komnoHeHTOB nnaTthbl B
06BbeKTbI cneumdukaunmn.

Odomc ACKOH:

CankT-leTepbypr, yn. Ogoesckoro, Aom 5, nutepa «A»
Ten. (812) 703-39-34
E-mail: info@ascon.ru

ACKOH B cetu HTEpPHET:
http://www.ascon.ru
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Anpec Cnyx6bl TEXHNYECKOW NOAAEPKKN:

E-mail: support@ascon.ru

Cant Cnyx6bl TEXHNYECKOW NOAAEPXKKN B IHTEPHET:
http://support.ascon.ru

© 000 «ACKOH-Cuctembl npoektnpoBaHusy», 2025. Bce npaBa 3auLLEHbI.
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