KOMITAC-3D v23 Home
NHudopmaumsa o Bepcum

Omnu4us eepcuu 23 om gepcuu 22

Obuiee

1. PaspaboTaHbl ohopmIieHns LOKYMEHTOB — C AOMONTHUTENbHBIMKU rpadhamm ang
npeactaBUTeNs 3akasyuka; ons cneuundukaumi Takke paspabotaHbl COOTBETCTBYIOLLNE
CTUNK (CNNCOK OCPOPMIEHUI N CTUNEN npusedeH Huxe). Kpome Toro, Ha OCHoBe 3Tux
0bOPMIEHNI N CTUNEN CO34aHbl 1 pasmelleHbl B nanke \Templates\[JonosHumesnbHbie
epacbbl 0ns 13 WwabnoHbl 4OKYMEHTOB:

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

- Tpyn. cneyugpukayus (eapuaHm b) ¢ 13 FTOCT 2.113-75 ®.1, 1a.spt;

- [Tpyn. cneyugpukayus (eapuaHm b) c 13 FOCT 2.113-75 ®.1, 18.5pt;

- [Tpyn. cneyugpukayus (eapuaHm b) ¢ 13 rOCT 2.113-75 ®©.16, 1a.spt;

- [Tpyn. cneuucgpukayus (eapuaHm b) ¢ 13 FOCT 2.113-75 ®©.16, 18.spt;

- [Tpyn. cneuugukayus (meHee 3 ucrionH.) ¢ 13 FOCT 2.113-75.spt;

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

- Tekcm. koHcmp. Ookym. ¢ 3. Nepesiti nucm. FOCT 2.104-2006.kdft;

- Yepmex koHcmp. ¢ 3. lNepeabiti nucm. FOCT 2.104-2006.cdt.

OcpoplvmeHMﬂ n cTMnn cneuundpmnkaumn, gobaeneHHole B hann \Sys\GRAPHIC.Iyt:
ochopmreHns (M COOTBETCTBYHOLLME OCHOBHbIE HAZANUCH):

- YepTex koHcTp. ¢ M3. Mepebin nuct. FTOCT 2.104-2006 (Homep 101);

— TekcT. koHcTp. gokyMm. ¢ M3. MNepsbint nuct. FOCT 2.104-2006 (Homep 103);
Cneumndumkaums c M3. Mepbii nuct. FOCT P 2.106-2019 ®1. (Homep 1017);
Mpyn. cneuundmk. ¢ MN3. MNepbii nuct. FTOCT 2.113-75 ®1. (Homep 1020);
pyn. cneundumk. ¢ MN3. Mepebit nuct. FOCT 2.113-75 ©16. (Homep 1022);

- 'pyn. cneuncuk. ¢ N3. Mepebin nuct. FTOCT 2.113-75 ®.5. (Homep 1051);

- cTunu cneumdukaumnn:

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

- pyn. cneundmkaums (BapmaHT A) ¢ N3 FOCT 2.113-75. (Homep 1015);

- 'pyn. cneundumkaumns (sapmant b) c N3 TOCT 2.113-75 .1, 1a. (Homep 1017);

- 'pyn. cneundmkaumns (sapmaHt b) c M3 TOCT 2.113-75 .1, 1B. (Homep 102);

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

(
(

- pyn. cneundumkaumns (sapmaHt B) ¢ M3 TOCT 2.113-75 .16, 1B. (Homep 1018);
- [pyn. cneuudmkaumsa (MeHee 3 ncnonH.) ¢ N3 FOCT 2.113-75. (Homep 104).

2. Tlpn co3gaHum CCbIfKM Ha CBOMCTBO 0b6bekTa cTan AOCTyneH BbIGOp COCTaBHOM YacTu
n3genusi, KotTopas He NpeacTaBfieHa BU3yaribHO, a ABNAETCS Nub HabopoM CBOWCTB.
PaHee BbIOpaTb Takyto COCTaBHY 4acTb W, CregoBaTenbHO, CO34aTh CChINIKY Ha ee
CBOWCTBO OblNO HEBO3MOXHO.

3. TNopsipok cnegoBaHUst M3bpaHHbIX WabroHOB 4OKYMEHTOB TENepPb MOXHO U3MEHUTb
BPYYHYO NPOM3BOSIbHLIM 06pa3omMm.

4. B puwanor O npozpamme nobaeneHa kHomnka lModpobHee, No3BonsoLLas NPOCMOTPETb
cnucok yctaHoBneHHbIx moagynen KOMIMAC-3D Home (Banbl 1 MexaHuyeckue nepegayu,
MaTtepwnansl n CoptameHnTtbl, CTaHgapTHble M3genus ana KOMIMAC, PaclumpeHHble
CpeAcTBa YTeHus nponpueTapHbix opmatos, KoHBepTep eamHuy nameperus, Cpeacrtea
pa3paboTKM NPUNOXEHN) N nx Bepcun. Ecnn moaynu He ycTaHOBMEHbI, TO KHOMKM
INodpobHee B ouarnore Her.

5.  Ona KOMMAC-gokymeHTOB, coxpaHeHHbIXx B KOMIMAC-3D Home v23, Homep Bepcuu B

MpoBoagHuke Windows oTobpaxaeTcsa He ABYMS, a YeTbipbMs rpynnamu undp, Hanpumep:
23.0.0.1929.



KomnoHeHT Microsoft Access Database Engine 6onee He ycTaHaBnvBaeTcs BMeCTe C
KOMIAC-3D Home — Hu npu NOfnHOW, HX Npu BbIGOPOYHOM ycTaHoBKe. [Npn
HeobXxoANMMOCTN OH MOXeT ObITb YCTAHOBMEH BPYYHYIO NyTEM 3arnycka COOTBETCTBYIOLLErO
danna ns nanku \Support ycTaHOBOYHOIrO KOMMJIEKTa.

TpexmepHoe modenuposaHue

1.

[obasneHa HoBas koMaHaa — lMoeepxHOCMb CKpyasieHus1, Co3atoLas NoOBEPXHOCTb
nepexoga Mexay ABYMS yKa3aHHbIMWU NoBepxHOCTAMU. [oBEpPXHOCTb nepexoaa KacaeTtcs
3TUX ABYX NOBEPXHOCTEN BOOMb CBOMX rPaHuL, KOTOpble NPUHaAnexaTt aTUM Xe
nosepxHoCcTAM. [JoCcTynHbl pasHoobpasHble BO3MOXHOCTN HACTPOMKN (POPMbl MOBEPXHOCTU
nepexofa n obpeskn ee BOKOBbIX CTOPOH.

[obaBneHa HoBas koMaHaa — YO0anumb meno/noeepxHocmsb. OHa yganseT n3 Mmoaenm
BblOpaHHbIe Tena u/unm NnoBepxHoCTU. C MOMOLLbIO 3TON KOMaHAbl MOXHO yopaTh,
Hanpumep, pesynbTaTbl NPOMEXYTOYHbIX MOCTPOEHWI, KOTOPbIE BorbLLEe HE MOHaZobATcs.
Kpome Toro, gaHHasi komaHda no3BonsieT yaanuTb He Tpebytowmeca ans paboTsl
Tena/noBepXHOCTN U3 MMMNOPTUPOBAHHOIO KOMIMOHEHTA.

[ob6aBneHbl KOMaHObl pegakTMpoBaHWsSl pa3MepoB rpaHen Ten N NOBEPXHOCTEN:

- W3MmeHumb pa3mep cKpyarieHusi, NO3BONAIOLWAaa oTpeJakTUpoBaTh CKPYrneHns ¢
NMOCTOSIHHBbIM PaanyCcoM, YBESNNYMB UIN YMEHbLLMB 3Ha4YeHne paguyca. [loctyneH
aBTOMaTMYECKUIN BbIGOP M COOTBETCTBYHOLLEE M3MEHEHME APYTUX CKPYINIEHWI, TPaHK
KOTOpbIX MO KacaTenbHOW COEOUHAIOTCS C rpaHbio PeAaKTUPYEMOTrO CKPYIieHus.

- W3meHumb pa3mep 2paHu, NO3BONALLAA OTPedakTUpoBaTb AnameTp
LUMAVHAPUYECKOM NN chepudecKon rpaHun.

B ocHOBHOM 37K KOMaHAbl NpegHa3HayYeHbl AN MOANPULMPOBAHUSA MMNOPTUPOBAHHbIX

mogernen, T.e. 6e3 UCTOpUN NOCTPOEHNS, HO TakKe MOTyT NPUMEHATLCA U K MOAENSAM C

ncropuen.

KomaHabl M3mMeHUmMb pasmep ckpyaneHusi U U3aMeHumb pasmep 2paHu pacnosioXeHbl

Ha HoBoW naHenu lMpsimoe modenupoeaHue B Habope TeepdomesnbHoe

modenupoeaHue. Ha 3Ty naHenb Takke nepeHeceHbl KoMaHabl YOanume epaHu v

lepemecmumsb 2paHu.

[obasneHa HoBas koMaHAa — 3aMeHumb 2paHu. OHa No3BoNseT 3aMeHUTb BbIGpaHHyo
rpaHb Tena unu 3aMKHyTOM NOBEPXHOCTU HOBOW rpaHbio. HoBas rpaHb npeacraenseT
coboW y4acTOK NOBEPXHOCTU O6bEKTA, YyKa3aHHOTO Kak 3aMeHSoLWUA. 3aMeHSALWUM
0O6BHLEKTOM MOXET ObITb rpaHb UMK NIOCKOCTb; HOBas rpaHb MOXeT coBnagaTb C HAM Unu
OTCTOATb Ha 3aflaHHOE PacCTOSAHWE B Ty UNWN APYryro CTOPOHY. 'paHn, CMexHble C
3amMeHsiemMou, NPOANeBalnTCa Ny obpesatnTcs ANs COXPaHEeHWUs LeNoCTHOCTH Tena
(noBepxHOCTN).

KomaHpa 3amMeHumb 2paHu TOXe HaxoouTcs Ha HOBOW naHenu lpsimoe
ModesniupoesaHue.

[o6aBneHa HoBas kOMaHAa — 3amMeHUMb KoMnoHeHmMbI. OHa NO3BONSAET 3a4aTb HOBbIV
Pann-MCTOYHMK ANt OOHOMO UMM HECKOSbKMX (B TOM YMCE PasfUYHbIX) KOMMOHEHTOB
cbopku. Mpun ykasaHMM KOMMOHEHTOB, NOANEXALLMX 3aMEHE, MOXHO BKITHOYUTb NMOUCK B
cbopke KOMMOHEHTOB C TEM € UCTOYHMKOM, KaKo MMEIOT yXKe yKa3aHHble. BoamoxxHa
3aMeHa C y4eTOM UCMONHEHNI/BapuaHTOB MOAeNen: Ansi 3TOro B HOBOM UCTOYHUKE
AOIMKHbI ObITb UCMONMHEHMSA/BApPUaHTbI C TEMW )KE HOMEPaMMU, YTO U B MPEXHEM.

Bo Bpems 3ameHbl 04MHAKOBbIX KOMMOHEHTOB MOXHO YCTaHOBUTbL COOTBETCTBUSI MeXAy
NCXOLHBbIMU N HOBbIMW 3neMeHTamun. bnarogapst aTomy nocrne 3ameHbl He HapyLUMTCA
paboTa nmMeBLUMNXCSI B COOpKe COMPSHKEHWIA, a BbINOJTHEHHbIE B COOPKE onepaunn He
noTepsitoT OOBbEKTLI, HA KOTOPLIX OHM ©a3MpoBanuCh.

[ob6aeneHa HoBasi koMaHaa — AHasu3 omksioHeHul. OHa CNyXUT ANs OLEHKN
OTKINOHEHUS NONUroHanbHOro oobekTa OT Tena, NOBepPXHOCTU UNK rpaHn. Pesynbtar
aHanmsa oTobpaxaeTcs B BUae LIBETOBOM KapTbl. Takke NokasbiBalOTCS MaKCUMarbHOe U
MWUHUMarbHOE OTKITOHEHMUS.



10.

11.

12.

PeannsoBaHa BO3MOXHOCTb aBTOMATMYECKOrO CO34aHMsA HOBbIX MOAENEN Ha OCHOBE
mMogenu-wabnoHa nyTeM N3MeHeHUs 3Ha4YeHn 3a4aHHbIX B LWabrnoHe nepemMeHHbIX 1
cBOKCTB. Habopkl 3Ha4YeHWn MOryT U3BnekaTbCa n3 tabnuy *.ods unm *.xis.

Peanun3oBaHa BO3MOXHOCTb MOCTPOEHUA TeN B BUAe napannenenvneia, UMnmHapa unu
cdepbl N0 3agaHHbIM NapameTpam, T.e. 6e3 UCNoNb3oBaHMA UCXOOHbIX OO BHEKTOB
(ackun3o., ocen, KpMBbIX U T.1.).

[lo6aBneHa HoBasi KOMaHaa U3MEeHEeHUsi opueHTaumMmn mogenn HopmanbHo ¢
eblpasHUBaHUEeM — YCOBEPLLEHCTBOBaHHasA Bapuaumsa komaHasl HopmarsbHO K...
KomaHaa HopmanbHo ¢ ebipagHuUeaHueM yCTaHaBnNMBaeT OpUeHTaLmo B ABa npuema:
CHavana mogaernb NPMBOAUTCS B NMOMOXEHUE, NMPU KOTOPOM YKa3aHHasi NIOCKOCTb
CTaAHOBMUTCS NapannenbHa akpaHy, a 3aTem NoBopayMBaeTCsl BOKPYr Hopmaru K 3Toi
MMOCKOCTU TaK, YTOGbl NpyMHaanexallasi 3Tou e NOoCKOCTU NpsiMas 3aHana
ropusoHTarnibHoe 1nu BepTukanbHoe nonoxeHue. MpuHagnexatyyo NNoCKOCTU NPSIMYHO
MOXXHO 3aJaTb, yKa3aB NepecekatoLlyrocsi ¢ Hel NNocKoCTb NMB0 NpoeLmpyoLLytocst Ha
Hee NUHWUI.

MepepaboTaHbl NpoLECChl NOCTPOEHUS LUIMHAPUYECKOM N KOHUYECKOWN Crnvpanen:

- [ns pasmeLleHns cnupann Hy>KHO 3afaTb TOYKY B NPOCTPAHCTBE U OPUEHTALMIO.
3apgaHuve opueHTaummn cnupanu hakTnyeckn aBnseTca 3agaHMeM OpueHTaumm CUCTeMbl
KOOpAMHAT C Ha4yanoM B yKka3aHHOW TO4Ke; cnocobbl 3agaHnst — Takue e, Kak npu
noctpoeHuun JICK. HanpasneHve cnupanu onpegensaeTcs ocbio Z, a HayarbHbI Yron
oTcumTbiBaeTcda ot ocu X. Takum obpasom, ykaszaHue nrockoro obbekta bonee He
TpebyeTcs, Takke He (POPMUPYETCH ACKN3 C TOYKOM NPUBA3KM Cnivpani.
JononHnTenbHbIMM BO3MOXHOCTSIMU MPU pasMeLLEHNUN CNUpanin sSiBNSOTCA:

— MCnonb3oBaHWe 3nemeHTa 6a3npoBaHnsa AN 3agaHmsa 6a3oBON TOYKM M OpUEHTauUmmn
cnvpanu B rpadomyeckon o6acTu ¢ MOMOLLLIO MbiLLU,

— YKasaHue rpaHu B NpOM3BOJSIbHON TOUke — Torga 6a3oBon TOYKOM cnvpanm
CT@HOBMWTCS TOYKA yKa3aHusl, a OCb Z HanpaBnsieTcs no HopManu K rpaHu,

— yKasaHue OKpYyXHocTu/ayrn — Toraa 6a3oBOM TOYKOM CriMpanu CTaHOBUTCS LEHTP,
OoCb Z HanpasnseTcsa N0 HOpPManu K NIIOCKOCTU OKPYXHOCTW/Ayrn, a AuameTp
cnupanu genaeTcs paBeH AnameTpy OKPYXHOCTW/AYru.

- [obaBneHa BO3MOXHOCTb MOCTPOEHNSI OCK CMpanu — Mpu YCNoBMK, YTO BbICOTa
cnvpanu 3agaHa siBHO, T.e. cnocobom Mo paccmosiHuro. Ocb co3naeTcs kak 06bekT
Ocesas nuHus; B [lepeBe Mogenu ocb cnvpany otobpaxaeTcsi kak ee NogYMHEHHbIN
00BbexKT.

- [obaBneHa BO3MOXHOCTb BblibOpa CUCTEMbI KOOPANHAT, OTHOCUTENBHO KOTOPOW
3agaloTca NnapaMeTpbl pasMeLleHns cnvpanu (koopauHatbl 6a30BON TOYKM W YTIbl
Ounepa B cny4yae Bbibopa 3Toro cnocoba 3agaHnsa opmeHTaumn).

- [obaBneHbl NnepemMeHHble, ynpasnsawoLmne koopanHatamm 6a3oBov TOUKM cnvpanu un
yrnamm 3nnepa, ecnv opMeHTaums 3agaHa 3Tmm cnocobom.

Bo Bpems OTKpbITMS 4OKYMEHTOB, CO34aHHbIX B npeablayimx sepcusx KOMIMAC-

3D Home, nmetowmecsa B HUX cnvpanu aBToMatudeckm npeobpasyotcs B popmaTt HOBOM

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

BO3MOXHOCTH.

KomaHga CnnaliH no o6bekmam Tenepb NO3BONSET CO3a4aTh ChanH, accouMaTuBHO
CBSI3aHHbIN C UCXOAHbIMK OObekTamu, Gnarogapsi Hemy OH nepecTpanBaeTcs npwm
N3MEHEeHUN 3TNX 06BEKTOB. B cnyyae HEOBXOAMMOCTUN MOXHO NOMYyYMTb CnranH u 6e3
cBs3M (KaK paHee) — A1 3TOro HY)XXHO BKIMOYMTbL Oonuuto Paccbinamse nNpu ero
NMOCTPOEHUN UMK BbI3BaTb KOMaHAY Paspywumb ONs y>Ke NOCTPOEHHOro crjanHa no
obbekTam.

Momnmo accoumnaTMBHOM CBA3KN, B koOMaHAy CnutaliH no o6bekmam nobasneH
aBTOMaTMYECKUIN BbIGOP KPMBbLIX, KOTOPbIE MO KacaTenbHOW COEQMHSAOTCS C KPUBBLIMU, YXKe
yKa3aHHbIMW ANs NOCTPOEHUS.

HopaboTaHa komaHaa Kpueas nepeceyeHusi: Tenepb 00HLEKTOM B HEN MOXET ObITb TENo
NN NOBEPXHOCTb LennMkoMm. bnarogapsi aToMy KpvBasi nepecedeHmnst KOppekTHO
nepecTpanBaeTcs Npy U3MEHEHUN KONMYECTBA rpaHer Tena/noBepxHocTun (paHee npu
BblOOpe Tena/MoBepXHOCTU B CMNCOK OO BHEKTOB 3aHOCUINCHL FPaHN, N3-3a YEro HOBbIE
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rpaHn He yYnTbIBan1Cb, a UCHE3HOBEHME rPaHert MOrfo NPUBECTM K OLLUMOKE B KPUBON
nepeceveHns ).

AHanornyHbiM obpasom gopabotaHa komaHaa O6bLeKkmbI nepecevyeHusi, co3aatoLLas
NNHWUIO NepeceYeHnst MIIOCKOCTU 3CKM3a ¢ 00bekTamu Mogenu.

13. HoBble BO3MOXHOCTMN NpY UCMOMb30BaHUN onepauun KonmpoBaHUa 06 bEKTOB:

- Bo Bpems pegaktnpoBaHusi paHee BbINOSIHEHHOW B MOAENW onepaLmm KonupoBaHus
06BEKTOB NOSABMNACH BO3MOXHOCTb YCTaHOBKM COOTBETCTBUN MEXAY dNeMeHTaMn
NCXOAHOro N HOBOTO pe3yrbTaToB onepaumn. MIcxogHbln pesynbtaT — 370 TOT Habop
00BbEeKTOB, KOTOPbLIN ObIST B MOAENN HA MOMEHT Havana pedakTMpoBaHusl, a HOBbI —
TOT, KOTOPbIN NOSIBNSETCS B pe3yrbTaTe peaaktupoBaHud. bnarogaps ycraHoBke
COOTBETCTBUN Apyrme ob6bekTbl Mogenu, 6asmpoBaBLUMECS HA UCXOAHOM pe3ynbTarTe,
He TepsitoT CBOM OMNOpHbIE 0O BbEKTHI.

Hanpumep, Ha Konuu BCnoMoraTtensHOW MA0CKOCTU BbIfT CO34aH 9CKM3, HO
BMOCNeAcTBMM hann-McToOYHMK Konmm notpeboBanock 3amMmeHnTb. B npouecce
pedakTMpoBaHUs onepauumn KonmpoBaHUSA MOXHO YCTaHOBUTb COOTBETCTBME MEXAY
NNOCKOCTbIO, CKOMMPOBAHHON U3 MPEXHEro NCTOMHMKA, U NITOCKOCTBI0, CKOMMPOBAHHOM
13 HOBOIO UCTOYHMKA. B pesynbTaTe 3cku3 He NoTepsaeT CBO MNOCKOCTb, a
«nepengeT» Ha HOBYIO.

B npouecce ycTaHOBKM COOTBETCTBUN MOXHO NMpOCMaTpuBaTh TEKYLLMIA pe3ynbTar, T.€.
nepectpavBaTb MOLENb C YYETOM YXe 3a4aHHbIX COOTBETCTBUA. DTO NO3BOSSET
BM3yaribHO KOHTPONNPOBaTb U3AMEHEHNE MOAENN, a TaKkKe nony4vaTtb nHdopmauunio 06
OCTaloLWMXCHA B HEN OLLUMOKAaX.

Takum obpasom, yctaHaBnmBas COOTBETCTBUS, MOXHO YMEHbLUUTL KOSIMYECTBO
OoWNBOK, BO3HMKAKOLWMX B MOAENM NOCNe peakTMpoBaHus onepawmm KonuposaHus (a B
NPOCTbIX CRy4asix — coBceM nsbexartb ux), u, cnegoBaTesibHO, CHU3UTb 3aTpaThl
BpeMeHu Ha JopaboTky Moaenu nocne Takoro pefakTupoBaHus.

3ameyaHue. BO3MOXHOCTb YCTaHOBKM COOTBETCTBMI AOCTYMNHA Takxke npu
pefakTMpoBaHuM onepauni BoldaBnvBaHUs, BpalLleHUs, Mo TpaekTopun, no ceYeHnaMm.

- YpaneHue/ncknoyeHne n3 pacyeta 06bEKTOB-MCTOYHMKOB Onepauum KONMpoBaHUS He
NPUBOANT K y4aneHMO/UCKINIYEHNI0 caMon onepaunn. Bmecto aToro onepauus
KonmpoBaHusa oTMevaeTca B [lepese kak ownboyHasa. PesynbTaT KonmpoBaHus no-
npexHeMy OCTaeTcsl B MOAENM U JOCTYNEH ANS UCNONb30BaHMS 3aBUCMMbIMU
obbekTamun. PaHee yaaneHne/vcknoyeHe n3 pacdeta MCTOYHMKOB KOMMPOBAHUSA
BNekKno 3a cobon yganeHue/ucknioveHme onepaumm KonmpoBaHus.

— [lpu KoNnMpoBaHMN KPUBbIX, OCEN, MOBEPXHOCTEN U MIIOCKOCTEN NOSIBUNACH
BO3MOXHOCTb 3a4aTb Nofly4aeMoun Konmm obpaTHOE No CPaBHEHUIO C OPUTMHANIOM
HanpasneHue (B crydae NOBEPXHOCTU/MNOCKOCTU — HanpasfieHne HopManu).

- CT1ano goCTynHO KONMpPOBaHWME LIENNKOM Taknx 06 bekToB, Kak
KOHTPOSbHblE/NPUCOEANHUTENbHBIE TOYKN N 3CKU3bl. B pesynbTaTte konus
npeactaenseT cobon 06beKT TOro xe Tuna, KOTOPbIN MOXHO MCMOMb30BaThb
COOTBETCTBYIOLWMM 06pa3om. Hanpumep, ecnv ckonmpoBaTb OOHY UITN HECKOSBKO
KpYBbIX 3CKM3a, TO Konuu ByayT ABNATLCA KPUBLIMM, @ €CIIM CKOMUPOBATh 3CKU3
LenMKOM, TO KOnust ByaeT 3CKU30M.

14. [opaboTaHa komaHaa lModzoHka noeepxHOCcmMu: TeNepb B NMPOLIECCE NOCTPOEHMS
NMOBEPXHOCTU, annpPOKCUMMPYIOLLLEN YyHaCTOK NOMNMIOHaNbHOro o6bekTa, 4OCTYNHO 3a4aHue
HanpaensoLwero o6bekTa U KOPPEKTMPOBKA YMCNOBbLIX NAapamMeTPoB (ECNN OHU UMEIDTCS).
Hanpumep, npu co3gaHumn UUMNMHAPUYECKON NOBEPXHOCTN MOXHO yKa3aTb MIOCKOCTb,
KOTOPOW A0MmKHa BbiTb NepneHanKynspHa oCb UMNMHAPA, U BBECTU 3HAYeHWe paauyca
uunuHapa.

15. [1ns KoMnoHeHTa cTana 4oCTyNHa HacTpoWKa pasMeLLeHNs ero 0O bEeKTOB Ha CrosiX
cbopku: NMBGO KOMMOHEHT LIENMKOM (T.€. BCE ero 00bEeKTbl HE3aBUCMMO OT YPOBHS)
pacnonaraeTcsa Ha 0gHOM cnoe, NM6o 06beKTbl KOMMNOHEHTa pacrnonaratTCs Ha TeX Xe
CNnosix, YTO 1 B CBOMX hannax-mcToyHukax. Npu atom, ecnn B cbopke HeT
COOTBETCTBYIOLLMX CIOEB, OHN aBTOMaTUYeCKn co3gatoTcs. PasmelleHne Ha cnosx-
MCTOYHUKAX MOXeT ObiTb MOME3HO AN ynNpaBreHnsa BUOAMMOCTbIO OObEKTOB MMM UX LIBETOM
C NOMOLLIbIO COOTBETCTBYIOLLMX NapamMeTpoOB CMosi, KOTOPOMY OHM NpUHaAnexar.
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16. YcoBeplueHcTBOBaHa paboTa Co CnosimMu:

17.

18.

19.

PeannsoBaHo [lepeBo croeB. [Ans ero otobpaxeHus crnyxut kHornka Csrou Ha NaHenn
nepesa. B [lepeBe crnoeB gocTtynHa Bcs OyHKLMOHANbHOCTb paboTbl CO ClOAMMU
mMogenu, npegocraensaBLlasca paHee B MeHeokepe OOKYMEHTA.

B acknse [JepeBo cnoes oTobpaxkaeT Cnov aToro acknsa u no3sossieT paboTtatb C HUMW.

[o6aBneHbl HOBblE BO3MOXHOCTU:

- lMosiBMNocb CBOMCTBO CNnost AKMUBHOCMb, UMEIOLLIEE ABA 3HAYEHUS: aKMUBHbIU Y
¢hoHoebIl. OcOBeHHOCTbI0 (POHOBOMO Cros ABMSETCS TO, YTO Niexalme Ha HeM
06BbEKTbI HeAOCTYNHbI A58 Bblbopa B OkHe Mmoaenu. McknoyeHre cocTaBnsaioT
onepauum namepeHni n anarHoctukn. C obbekTamm Ha akTUBHBIX COSX MOXHO
pabotaTtb 06bl4HBEIM 06pa3om.

- CTano JocCTynHO OTKIOYEHMe nokasa B CNUCKE MYCTbIX CIOEB.

- Homep cnost Tenepb MoxeT 6bITb M3MEHEH NONb30BaTENEM.

PacLumpeHbl BO3MOXXHOCTM KOMaHabl B3auMHoe omkiioHeHue deyx noeepxHocmedu:

nobaeneHa BO3MOXHOCTb N3MEPEHMS PACCTOSHUIA MexXay ToYKammn OBYX KPUBbIX U
Mexay ToOYKamMu KpMBOW 1 MOBEPXHOCTU, B CBA3W C YEM KOMaH4a NnepeMmMeHoBaHa BO
B3aumMHoe omK/iioHeHue; NCNoNnb30BaHMe MIOCKOCTU Kak 06bekTa namepeHus
NCKIOYEHO,

namepenus B cnocobe Mo Hopmasnu k 06BeKmMy Tenepb NPON3BOAATCA NO HOPManu Ko
BTOPOMY M3 YKa3aHHbIX OOBHEKTOB, @ He K MepBOMY,

nobaBneHo namepeHne abcontTHOrO MUHUMYMa,

nosiBUNachb BO3MOXHOCTb U3BMEHUTb NOPSAAOK OOBEKTOB NpKU pac4yeTe,

peasynbTaTbl U3MepeHnn oTobpaxatotca B Tabnuue Ha NaHenu napameTpoB U B
rpadhuyeckon obnactu,

CTano JOCTYMHO COXpaHeHne B JOKYMeHTe napaMeTpoB n3MepeHus (cnucka o6bekToB
N HaCTpOEK); COOTBETCTBYIOLLMIN OOBbEKT pasmeLLaeTcsa B [lepeBe mogenu B pasgene
HAuazHocmuka — lNposepKku omMkK/IOHeHull,

KOMaHaa BbiBeeHa U3 rpynnbl usMepuTernbHblX kKomaHg (PaccmosiHue u yz2on, nuHa
pebpa, lMnowads) v pasmelleHa Ha naHenu JuazHocmuka OTAENbHO.

PeanunsoBaHbl Tpy cnocoba pasmelleHns B komaHae PasmeweHue acku3a:.

Ha nnockocmu — cooTBeTCTBYEeT OCHOBHOMY CNOCOBY pasMeLLeHns 3CKun3a,
MCnornb30BaBLLUEMYCS paHee, T.e. pasMeLLeHMe 3CKN3a Ha YKa3saHHOW NNOCKOCTU UMnn
NSIOCKOM rpaHu.

Ha mpaexkmopuu — HOBbIV CNOCO0, 3akNo4YaeTcs B pa3mMeLleHNN 3CKn3a Ha
NNOCKOCTU, NepneHanKyNapHON yKasaHHOW KPUBOW B BbIOPaAHHOM TOYKe. JTa Xe To4ka
ABNAETCA Ha4Yanom KoopauHaT 3cKusa.

®dukcupoeaHHbIU — COOTBETCTBYET 3a(PMKCMPOBAHHOMY COCTOSIHUIO 9CKM3a B
npeablayLLmx Bepcusx, T.e. OTMEHSIET CBA3b 3CKM3a C OMOPHbIMU 06bekTamu 1
dUKCUpYyeT ero TekyLLee NonoXxeHve B NpOCTPaHCTBe.

NopaboTaH npouecc NocTPoeHNs arieMeHTa No TPaeKTopum:

PeannsoBaHa BO3MOXHOCTb M3MEHEHUS (DOPMbI CEYEHMS MPU ero ABMKEHUN BOOSb
TpaekTopuun. Popma ceveHUst MOXKET U3MEHSATLCS 3a CHET reOMETPUYECKUX CBSA3EN
3CKM3a C APYrMMU KPUBLIMU UIN MOBEPXHOCTSIMU (Yepe3 0OBEKTbI UX NepecedeHust ¢
NIOCKOCTBIO 3CKM3a), a Takke NyTeM U3MEeHEHNsI NepPeEMEHHbIX 3CKM3a, BbIOMpaeMbIxX
nonb3oBaTenem, No 3agaHHbIM 3aKOHaM.

B nognpouecce co3gaHusi ackmaa, 3anyLieHHOM M3 npoLiecca NOCTPOEHUs AneMeHTa no
TpaeKkTopuun, aBTomaTu4eckn BbibrpaeTcs cnocob co3gaHus Ha mpaekmopuu v B
KayecTBe TpaekTopum BbibMpaeTcs KpmBasi, UCNonb3yemasi B 3TOM XKe KayecTBe B
npoLecce NocTpoeHus ariemeHTa. Takon noaxon ynpoLaeT u yckopsieT paboTy,
MOCKOMbKY He TpebyeT co3aHnsa oTAeNbHON MIOCKOCTU A 3CK13a.

[ob6aBneHa BO3MOXHOCTb 3anycka — HenocpeacTBEHHO M3 npoLiecca NOCTPOEHUS
anemeHTa no TpaekTopun — komaHabl JlomaHass 4ns co3naHUs TPAaeKTOPUN arieMeHTa.
WckntoyeHo TpeboBaHue, YTOObI pa3oMKHyTasi TPaekTopus HauMHanach B NIOCKOCTM
3CKM3a — J0CTaTOYHO, YTOOLI OHa Nepecekana 3Ty NIOCKOCTb.
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HopaboTaHa komaHga M3mepumb paccmosiHue U y20IJT.

- [obaBneHo otobpaxkeHne B rpacmyeckort 06nactm nsMepeHHoro mexay obbekramm
yrna.

- PesynbTaTbl namepeHun Tenepb nNokasbiBatoTcd B Tabnuue Ha MNaHenn napameTpos.
BblaeneHHoe B Tabnuue namepeHne otobpaxaeTtca B rpacmyeckon obnacti B Buae
oTpeska (Mnu yrna) n YACnoBOro 3Ha4YEeHuUs.

- ¥YnydweHa UHpopMaTMBHOCTL NpeAcTaBneHns pesynbTaTa B cny4yae, korga ans
NM3MepeHMsa 3a4aHo HanpasneHue: B rpaduyeckon obnactu, Kpome CobCTBEHHO
pes3ynbTaTa uamepeHus, oTobpaxaroTcs 4ONONHUTENbHbIE 0OBHEKTBI, MOACHAOLWME, KaK
9TOT pe3ynbTaT Obin Nony4YeH.

HopaboTaHbl koMaHabl PazeepHymas kpueasi n CeepHymas Kpueast.

- B KOMaHae Pa3eepHymasi Kpugasi MOXHO yKa3blBaTb HE TONbKO KPMBbIE, HO U TOYKM,
npuvHagnexaime noBepxXHOCTU — B pe3ynbTaTe pa3BopaymBaHus TOUKK byayT
nepeHeceHbl Ha NITOCKOCTb,

- B koMaHge CeepHymas kpueasi [obGaBneHa BO3MOXHOCTb YKa3aHMs/MoCTPOeHs
NSOCKOCTW, KacaTernbHOWN K NOBEPXHOCTKN, Bnarogapsi 4emy Ha NOBEPXHOCTb MOryT BbiTb
CBEPHYTbl OTPE3KM, TOUKK, a TaKKe HEMMOCKMEe KpMBbIe: CHavyana aTn ob6bexThbl
NPOELMPYIOTCS Ha yKa3aHHYH NIIOCKOCTb, a 3aTEM C HEE CBOpPaYMBalOTCA Ha
NMOBEPXHOCTb.

)J,opa60TaHo HepeBo mogenu:

KHonka Cocmae depeea, ynpaenstowasa otobpaxxeHnem pasagenos [lepeBa moaenu B

ero CTPyKTYpHOM NpeAcTaBneHnn, ctana MHAMKaTOPOM Hanmnyins OTKIFOYEHHbIX

pa3nenoB: eCNN OHU eCTb, TO KHOMKa OTOOpa)kaeTcsl HeHaXXaTow (CO CBETNbIM OOHOM).

LLlenyok no KHOMKe B TaKOM COCTOSIHWUM BKIOYaEeT BCE OTKIIOYEHHbIE pa3geribl U KHOMKa

CTaHOBUTCS HaxaTom (C TeMHbIM hoHOM). Kpome TOoro, B MEHI0 KHOMKN J0BaBnEHbI

KOMaHAabl:

- Pa3zeepmka,

- TexHu4yeckue mpeboeaHusi,

- Konnekyuu,

- Konuu,

- Onepayuu eHe pa3desnoe (yrnpasnsieT oTobpaxeHnem onepaumni, BbIMOSTHEHHbIX B
cbopke n HaxogAawmxeca B koHue [epesa),

UcknroyeHHbIe U3 pacyema.

- [logBunacb BO3MOXHOCTb yaaneHnsa oTAenbHbIX noapasaenos pasgena JuazHocmuka
N BCEro pasgena uenukom, T.e. BbICTPoro yaaneHust U3 Mogenu pesynbTaTtos
n3mepeHui BbIOpaHHOro TMna un cpasy BCex pesynbTaToB M3MepeHuin. PaHee MOXHO
ObIN0 yaanaTb TONbKO 06BbEKTLI B Nogpasaenax pasgena JuazHocmuka.

Mpu BbINONHEHMU Onepaumn B cOOpKe cTano AOCTYMHO UCMONb30BaHNE 3CKMU30B,
NpUHaanexaLumx KOMNOHeHTaM, a NPN KOHTEKCTOM pefakTUpOBaHUN KOMMOHEHTOB —
3CKM30B, NpuHaanexatumx cbopke unm gpyrum komnoHeHtam. Pabota ¢ Takumm
«BHELLUHMMU» 3CKU3aMU UMEET HEKOTOPbIE OrpaHNYeHNs: HEBO3MOXHO U3MEHUTL pa3mepsbl
3CKM3a U1 3anycTuTb ero pefakTupoBaHne BHYTPU npolecca, rae 3aleMCTBOBaH 3TOT 3CKMU3,
Takxe Henb3st UCNornb3oBaTh OTAErNbHbIE 0BM1acTN 3CKM3a (MOXXHO TOSbKO BECb 3CKU3
LenmMKoMm).

PaHee ackn3 onepaunm gormkeH 6bin o6a3atensHO NpuHaanexaTb TOW XXe Mogenu, B
KOTOpOW 3Ta onepauus BbINOMHAETCS.

MosiBunacb BO3MOXHOCTb 0COB0ro oTobpaxkeHus «rrnagkmx» pebep — pebep mexay
rpaHsMu, KOTOpble CThIKYHOTCS APYr C APYroM Mo KacaTenbHow. OTo no3sonset bonee
Harnsi4HO NPeAcTaBnsATb MOAENN C NOBEPXHOCTAMMU, NNABHO NEPEXOAsaLMMM OfHa B
Apyryto. [locTynHa HacTporka CTUNa v uBeTa anga «rnagkux» pebep, a Takke 3agaHve
MaKCMMarbHOro yrna Mexay KacaTenbHbIMY rpaHen B Toukax pebpa, npyu KOTOPOM 3TO
pebpo cuntaeTcsa «rnagkum». Kpome Toro, MoOXXHO OTKIIOYUTL OTOBPaXXEHME «rMagKnx»
pebep B mogenu. Mo ymonuaHuio «rnagkme» pebpa He OTNMYaloTCSa OT OCTalbHbIX.

B komaHae Bbi6op 6n1uxatiwe20 MOXHO BKIMOUYNTDL PEXUM, NPWU KOTOPOM OHa OyaeT
paboTaTb TONbKO C KOMMNOHEHTaMW NEPBOrO YPOBHS, T.€. BCTABNEHHbIMU HEMOCPEACTBEHHO
B TEKyLLY0 COOpKY. B 3TOM pexvme BbiAensoTCcs He OTAeNbHble AeTanu, AN KOTOpbIX
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BbINOSHAOTCA 3aaHHble B KOMaHAe YCINoBuUs, a LENMKOM KOMMOHEHTLI NEPBOrO YPOBHS,
Kyda aTv getanu BXoasT.

,Elopa60TaH npouecc nNocTpoeHnd arnemMmeHTa no ce4eHnAM: U3 Hero MOXXHO 3anyCTuUTb
nocTpoeHune cnnarHa no Tovkam Ans co3gaHus HanpaseALLWNX KPUBbIX.

B nuctoBon getanu gobasneHa BO3MOXHOCTb COXpaHEHUS OTBEPCTUIA, 06pasyroLmnxcs
npu kpyroson obpaboTke yrna, Ha pa3BepTke C YNPOLLEHHbIMU KOHTYpamu (paHee aToT
BapuaHT pa3BepTKku co3gasancs 6e3 ykasaHHbIX OTBEPCTUN).

[lo6asneH cnocob onpeaeneHns MaccoLEHTPOBOYHbIX XapakTepuCcTUK BapnaHTa Moaenu,
NPy KOTOPOM BCe 3TK napameTpbl 6epyTcs N3 OCHOBHOMO UCMOMHEeHUA mogenn. Beibop
cnocoba [oCTyneH Npy co3gaHun BapuaHTa, a Takke npu HacTponke ero CBOWCTB.

B onepauusax, Mcnonb3yoLwmx Kpueble, NOSBUNach BO3MOXHOCTL BblGpaTh B Ka4yecTBe
OMopHOro o6bEKTa KPUBYLO, KOTOpas nNpeacTaBreHa (Unv NoTeHUManbHO MOXeT BbITb
npeacTaBrieHa) HeCKONbKUMUN OTAENbHLIMU KOHTYpaMu, Hanpumep, JTuHus oyepka nnm
Kpueasi nepeceqyeHusi. [Ansa aToro o6bLEKT HYXKHO ykasaTb B [lepeBe noctpoeHus. Ecnu
onepaums MOXeT UCMNOoSb30BaTb HECKOSTbKO KOHTYPOB OAHOBPEMEHHO, TO 3a4eNCTBYHOTCSH
BCE KOHTYpbl KpnBoKn. PaHee B Nogo6HbIX Crydasix MOXXHO Oblrio BbiGpaTh TONBKO KOHTYP
(KOHTYpbI), HO HE KPMBYIO LIESTUKOM.

Mpu 3agaHnM CBOWCTB MoAenu cTan JOCTYNeH Py4YHOW BBOA, 3HAYEHUIN OCEBbIX U
LEHTPOBEXHBIX MOMEHTOB MHEPLUN (B LLIEHTparnbHOM CUCTEME KOOpAUHAT).

B komaHay UHghopmayust 06 o6 ekme nobGaBneHa BO3MOXHOCTb OTOOpaXeHust
napameTpoB pe3b0.

YcoBepLUeHCTBOBaHa paboTa ¢ CeYEHUAMIN MOAENN:

- ynpaBneHne ceyvyeHnsiMmn Tenepb NPOU3BOANTCA He B Auanore, a B npouecce Ha NaHenwn
napameTpos,

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

Ecnu pesynbTaT NOCTPOEHNS NOBEPXHOCTY BblAaBNUBaHMS, BpaLLEeHUs, MO TpaekTopum
MK NO CEYEHUSIM COCTOMT U3 HECKOSbKUX YacTen, TO Kaxkaas YacTb Tenepb co3aaeTcs kak
oTAernbHasi MOBEPXHOCTb.

YnyuyweHo nepetackmpaHve 06BbEKTOB Mbilwblo B [lepeBe Mogenu, B HaCTHOCTH,
obpaboTka cuTyaumn, Koraa nepetackmBaemble 00beKTbI TpebyeTcs pacnonoXuTb
HenocpeaCTBEHHO HaA UM No4 UMEKOLLMMCSH MaKPO3IEMEHTOM.

Mpwn paboTte B 3ckn3e cTanm AOCTYMHbI HACTPOMKU TekyLen mogenu (paHee 6binu
AOCTYMHbI TONbKO HACTPOMKN CUCTEMBI).

WcknioueHo aBToMaTUYECKOE CO3AaHMe B 3CKM3€e BCrIOMOraTenbHbIX NPOeKUMiA 06 beKToB
Moaenu.

YnyuweHa B13yanusaums 3cku3a npu ero capure/nepeHoce Ha Apyryto nrnockocTb: Ha
oToGpaxaroLemecst B 3TOM npouecce paHTOMe CTanu nokasblBaTbCs TakMe 06beKTbI, Kak
TEKCTbl, BCTABKM PUCYHKOB U (pparMeHTOB, €CININ OHW UMetoTcs. PaHee haHToM BKntovarn
NULLb NOCTPOEHHbIE B 3CKM3€E reoMeTpUYecKkme 0ObEKTbI.

YcKkopeHa OTpucoBKa Mogenu npu tunax otobpaxeHus lMonymoHoeoe ¢ kapkacom v bes
Heeudumblix JluHUl. B obuiem crnyyae JOCTUrHYTO yckopeHue B 1,5 pasa, Ha oTAenbHbIX
mogensax — Ao 4 pa3. HambonbLlwmi achdekT 3ameTeH npu paboTe ¢ Mogensamu, y KoTopbIx
6onbLUOEe KONMYECTBO KOMMOHEHTOB LIESTMKOM HaXoasiTCA BHYTPY APYrMX KOMMNOHEHTOB
(BHYTpY KOpPMYyCOB peayKTOPOB, Ky30BOB 1 T.4.).

YckopeHa oTpucoBKa (M nepepucoBka) haHToMa nNpu Co3gaHnm U peaakTMpoBaHUm
NOBEPXHOCTEMN.



pagpudeckue oKymeHMbI

1.

[o6aBneHbl KOMaHAbl CO34aHNs NAa30B:

- a3 — cTtpouT urypy n3 Apyx napannenbHblX OTPE3KOB OAMHAKOBOW ASUHbI,
COMPSPKEHHbIX AyraMmu ¢ paguMycoM, paBHbIM MOSIOBUHE PacCTOSIHUSE MeXAay OTpeskamu,

- [Hyaoeol na3 — cTpounT purypy m3 AByx KOHUEHTPUYECKNX (6onbLUmX) ayr,
CONpsKEHHbIX ManbiMK AyraMmu ¢ paguycoM, paBHbIM NOTOBMHE PACCTOSHUS MEXAy
SonbwnMm gyramum.

[ocTynHbl pa3nuyHble cnocobbl CO34aHnA Nasa, a Takke aBToMaTuyeckas NPoCcTaHoOBKa

€ro OCEBbIX NMHUIA N pa3MepoB.

KomaHgbl Ma3 n Qyzoeoli na3 ooCTynHbI Kak Npu paboTte ¢ rpadpnieckMmmn JOKyMeHTamu,

Tak 1 B pexume 3ckm3a npv TpexXxMepHOM MOAENMPOBAHUMN.

Takne o6bekTbl rpanyeckoro AOKyMeHTa, Kak Hayarno abCcosnioTHON CUCTEMbI KOOpAUHAT U
Hayano KoopauHaT BMAA NpU HANoOXeHU OrpaHN4eHnin UCNonb3yrTCH Kak 0bblYHbIE
TOYKM. Hanpumep, Havarno KoopAnHaT MOXHO CBSA3aTb C OTPE3KOM OorpaHundyeHnemM Touka
Ha cepeduHe Kpueol. Pe3ynbTaT NpUBA3KN XapakTepHOW TOYKM 0ObeKTa K Havany
koopauHat (npy paboTe B NnapamMeTpuyeckom pexunme) — aBToMaTU4eckoe HanoxeHne Ha
06bekT orpaHnyeHns CosrnadeHue moyek. PaHee HaknagbiBanocb orpaHuyeHve
QukcuposaHHasi mo4ka.

«MNoBegeHne» napameTpu3oBaHHOIO M306paKeHns Nocne ero peaakTMpoBaHUs Tenepb
COXpaHsieTcs B 3Ha4YMTENbHO Bonbluen cteneHn. Hanpumep, pesynbtaTt pa3dmeHus
OTpe3Ka — HOBbIE OTPE3KN, CBA3AHHbIE APYr C APYrOoM orpaHudeHnsmu KosiuHeapHoOCmb
n CoenadeHue mo4ek (paHee nony4vanncb oTpeskn 6e3 orpaHuyeHun); pesynbtat
yCceyeHnsa ABYMSA TOYKaMM OKPY>KHOCTU C aCCOLMMPOBAHHbIM AMaMeTpasnbHbIM

pasmMepoM — yra ¢ acCoUMMPOBaHHbIM AnaMeTparnbHbiM pa3mMepom (paHee pasmep
yaanancs) u 1.4. Kpome Toro, COXpaHsaTCA OrpaHUyYeHuns], HanoXXeHHbIe Ha KOHEYHbIe
TOYKM OOBEKTOB, €CNWN 3TN TOYKM HE YAarneHbl B pe3ynbTaTte pefakTupoBaHus (paHee
orpaHuYyeHns nponaganm).

Paboma co ceolicmeamu u om4yemamu

1.

HopaboTaHa MNaHenb cocTaBa U3nenusi:

- [losiBunacbk BO3MOXHOCTb Nepegayun 3HadeHun ceoncts Obo3HadveHue, HaumeHogaHue
n lNpumeyaHue U3 N3OeNNs B ero cocTaBHble YacTu. MNMepenaTb BbIGpaHHOE CBOWCTBO
MOXHO Kak 4ns oTAenbHOW COCTaBHOM YacTu, Tak U cpasy afisl BCEX COCTaBHbIX YacTen.
[nsi 3TOro HyXHO BbI3BaTb kKOMaHAy lMepedamb 8 UCMOYHUK N3 KOHTEKCTHOTO MEHHO
OTAENbHOM AYErKn Unn 3aronosBka ctonbdua Ha MaHenu coctaBa nsgenus. KomaHga
NPUCYTCTBYET B MEHIO, ECNN CBONCTBO B Avenke (Mnu suenkax ctonbua) He umeet
CBSA3M C UICTOYHWUKOM.

- [obaBneHa BO3MOXHOCTb MPOCTaHOBKM HOMEPOB No3uumMiA B cOopodHor modenu. [ns
dhopMrpoBaHNA/06HOBNEHNA HOMEPOB NO3ULMIA CNYXXUT KHOMKa Paccmasumsb nosuyuu
Ha MNaHenu coctaBa nsgenus. OHa NpucyTcTBYeET, ecnu Ha NaHenn BKNYeHO
oTobpaxeHune ctonbua lo3uyus, a cBA3aHHbIX CO COOPKON cneundmKaunin HeT.

- Ecnu K n3genuio unu coctaBHOM YacTu NOAKII0YaeTcs cneundukaumns (dpann *.spw),
TO dpopmart 3Toro AokyMeHTa (06bl4HO A4) aBTOMaTUYECKN NepedaeTcs B
nsgenune/cocTaBHyto YacTb. [lepegaya dpopmarta M3 gpyroro NOAKIHYEHHOIO
OOKYMEHTa, ecrnv oHa Obina BKIOYeHa, OTKIYaeTCsl, KpoMe criyyas, koraa
nagenue/coctaBHasa YacTb nonyvaet bopmat 13 gpyromn cneumnukaumm,
NOAKMIOYEHHON paHee.

- Yny4yweHa komnoHoBka okHa KOMIMAC-3D Home npwu pa3smeweHun NaHenu coctaBa
nsgenunsa cnocobom CHuU3y Ha ecro wupuHy: MNaHenb 60nblle He 3aKpbIBAET HUDKHIOK
YacTb OKHa, rae oTobpaxkalTcst ANEMEHT ynpaBneHns opueHTaumen mogenu (cnesa) u
BCNIiblBaoLLMeE coobLeHuns (cnpaea). Tenepb 3T aNIEMEHTbI MHTepdenca
nokasbiBatoTcs Hag NMaHenbio coctaBa nsgenus. Kpome toro, MNMaHenb 6onblue He
nepekpbiBaeT AononHuTensHoe [lepeBo AOKYMeHTa (eCnm OHO BKIOYEHO), TaK Kak
Tenepb gononHutensHoe [lepeBo 3akaH4mMBaeTca Hag [aHenbto.



MaHenb cocTaBa M3genusa ctana JoCcTynHa npu paboTte ¢ rpadou4eckumMm 4OKYMEHTaMMu.
- B yeptexe NaHenb cocTtaBa n3genvsi NO3BOseET:
- npocmaTtpuBaTtb U peakTMpoBaTb CBOMCTBA CaMOro JOKyMEeHTa, a Takke CBOMCTBaA
MaKpO3/ieMEeHTOB, BCTaBOK (pparMeHTOB 1 BUAOB,
— CcOo3gaBaTb HOBble COCTaBHble YacTu 6e3 BM3yanbHOro npeacTaBneHns u 3agaBsaTb
X CBOMCTBA,
— npocmaTtpuBaTh CBONCTBA CNPOELMPOBaHHOM B YEPTEX MOAENN U €€ KOMIMOHEHTOB.
- Bo dparmeHTe MNaHenb coctaBa n3genusi NO3BONSET NPOCMaTpMBaTh U pegakTMpoBaTh
CBOWCTBa CamMoro A0KyMeHTa.

[ob6aBneHo HOBOE CUCTEMHOE CBONCTBO Mms usdenus. OHO npegHasHadYeHo 4sis BBoAA
Ha3BaHWsi COOCTBEHHO M3eNnnsa U UCNONb3YeTCsl, eCrnv CBOMCTBO HauMeHOo8aHUE [OIMKHO,
KpoMe 3TOro HasBaHus, cogepxaTtb 4To-nNnbo elle. Hanpumep, B HaMmeHoBaHWe aetanm
0e3 yepTexa BKOYAOT Takke 0003Ha4YeHne mateprana n gpyrue gaHHble, Heobxogumblie
OJ151 ee N3roToBIIEHUS.

3HadveHune cBoncTBa HaumeHosaHue Tenepb MOXET BKIOYATb CChINKY M NPOCTOW TEKCT
W HECKOJbKO CCbINOK (paHee — nnbo NpocTon TekcT, NMbo ogHy ccbinky). Co3gaHue
HECKOJNbKMNX CCbINIOK B HAMMEHOBaHUM MOXET NoTpeboBaTbCs, HaNpUMep, Npy BBoAE
nHdopMaLun o getanu 6e3 yepTexa: ee HaMMeHoBaHWe 0ObIYHO AOMNOMNHAETCA
o003HauYeHnemM matepmana u pasmepamm, HeobXxoaANMbIMUK AN N3roTOBIEHUS (Hanpumep,
ANVHA). 3TW JaHHbIE MOXHO BKMOYUTb B HAVMEHOBaHWE AeTanm Kak CCbIfKM Ha
COOTBETCTBYIOLLIME CBOWCTBA TOW e AeTanw.

3HadveHneMm cBoncTBa obbekTa Tenepb MOXET ObITb CCbIfika Ha Apyroe CBOMCTBO 3TOrO Xe
obbekTa.

Paboma co cneyugukayueu

1.

MosiBunacbk BO3MOXHOCTb OQHOBPEMEHHOIO OTKIOYEHMSA/BKNIOYEHUST TPYNNMPOBKN A5
BCEX MMetoLmxcs B crneumdmkaumm obbekToB. [na aToro cnyxat koMaHabl
Paszpynnupoeamsb ece n Cepynnupogamb ece U3 MeHI0 YnpaeneHue —
I'pynnupoeka. [Nocne Bbi3oBa koMaHabl Pa3zzpynnupoeamb 8ce y BCeX OObEKTOB
OTKItoYaeTcsa onuusa IFpynnupoeamsb, B pe3ynbTaTe Yero Bce MMeBLUNECS B
cneundurkaumm o6beKTbI-«ABOMHUKUY» NepecTaloT 00beAnHATLCA U 0TOBpaxarTca
Kakgbin Ha ceBoewn cTpoke. Komanga Cepynnupoeamb ece BbINOSHSET 0bpaTHoe
AencTBue.

Ecnu k 06bekTy cneundmkaumm NogKNIYaeTcs JOKyMeHT-cneumdukaums (dann *.spw), To
dopmat 3Toro AokymeHTa (06bluHO A4) aBTOMATUYECKN NepeaaeTcs B 00beKT
cneundmkaumn. MNepenada popmaTta U3 Apyroro NOOKOYEHHOro JOKYMEHTa, eCriv OHa
Oblna BKNOYEHA, OTKMIOYAETCS, KPOME Criyydasi, Korga o0bekT nonyyaet popmaTt u3 gpyrom
cneundmrkaummn, NOAKNIOYEHHON paHee.

MepepaboTaHo ynpaBneHne HoMepamMmn UCNOSTHEHUIN U3Oenus B cneundmkaumm: B
HaCTpOMKN TekyLen cneundmrkaumm gobaeneH pasgen Ansa ynpaeneHns HoMepaMm HOBbIX
MCMNOMNHEHMI, aHaNOrMYHbIA TOMY, KaKOM MCMOoNb3yeTcs Npu HacTporike coopkn. Kpome
TOro, B HAaCTPOWNKM cneumdukaumm gobasneHo ynpasneHne nonyyeHnemMm Homepos
WCMNOMNHEHNIN U3aennsa 13 NoaKMIOYEHHOro A0KYMeHTa, a BO3MOXHOCTb Ao6aBneHus Hynen
K HOMepam uckniodeHa (gobasneHne Hynen BKIYaeTcsl Tenepb Npyv HACTPONKE TEKyLLEeN
crneuundukaumn).

Pasgen ans ynpaeneHns HOMepamMu HOBbIX UCMOMHEHUI N3Aennsi BBEAEH Takke B
HaCTPOWKN YepTexa.

PesynbtaTtom aTMx nameHeHun aensetca 6onee ycronumsas paboTta komnnekra
CBSI3@HHbIX AOKYMEHTOB (COopKa, COOPOUHbIN YepTex 1 crneumdmrkaums), BO3MOXHOCTb
HaCTPOMKN pas3psagHOCTU HOMEPOB UCNOSNTHEHWI U3LENUA B YepTexe 1 cneumdukanmm, a
TaKke KOppeKkTHas nepefada B cneyundmkaumnio paspsagHoCTU HOMEPOB, 3a4aHHON B
cbopke (paHee B OTAENbHbBIX Cyyasax TpeboBanack py4yHasi KOPPEKTMPOBKA HOMEPOB
NCNOSTHEHMI B crieumdmKaumn).

MepepaboTaHbl gnanorn HaCTPOMKN CTUMS cneunduKkaumm n HaCTPONKN TEKYLLIEN
cneundmkaumn. B gnanore HacTponkn cneundukalmm ctana gOCTyrnHa CMeHa CTUns
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Tekylien cneundgukaumn. PaHee Boibop cTuns 6610 BO3MOXeEH B [lepeBe u B guanore
HACTPOWKMN NapameTpoB JOKYMEHTA.

MepepaboTaH guanor ynpaBneHus onMcaHuamMm cneundukauuin, B pesynbTaTe Yero oH
ctan 6onee MHOPMATMBHBIM N YOOOHbBIM.

Umnopm u akcnopm

1.

MepepaboTaH 1 ycoBEpLUEHCTBOBAH 3KCNOPT MOAENEN:

- [Ans HacTpOWKM NapameTpoB 3KCNopTa Tenepb UCNONb3YTCS He Auanoru, a npouecc,
3anyckaembli KomaHgon ®ain — Skcropm.

- Peanu3oBaHa BO3MOXHOCTb Bblbopa 06bEKTOB MOAENN, KOTOpble OOIMKHbI ObiTb
3KCMOpPTUPOBaHbI (paHee 6bin OCTYNEH BIOOP TUMNa 3KCMNOPTUPYEMbIX OOBEKTOB, HO He
camux o6bekToB). OH6bEKTHI MOXHO yKa3biBaTb B [lepeBe unu B rpadmyeckon obnactu,
B TOM YMUCIIe PaMKOW.

— 3KcnopT € NOMOLLBO KOMaHAdbl Palin — CoxpaHUMb Kak... NO-NPEXHEMY AOCTYMEH,
HO HacTpoKnKa NapameTpoB AKCMOpTa NPy 3TOM HEBO3MOXHA (KomaHaa CoxpaHumse ¢
napamMempamu VUCKIoYeHa).

Mpwn coxpaHeHnn mogenu B chopmathbl C3D, JT n STEP nosiBunacb BO3MOXHOCTb 3anmcu
Tabnuu.

Mpun coxparneHnn mogenu B popmaTtel C3D, STEP 1 VRML nosiBunacb BO3MOXHOCTb
BKITHOYEHMA/OTKIIOYEHNS 3anncn pesbb.

MosiBunack BO3MOXHOCTb YTeHus mogenen CAD-cuctem NX n SolidWorks 6e3 yctaHoBKM
KOMMNOHeHTa PacwupeHHble cpedcmea YmeHusi npornpuemapHbix ¢hopmMamos.

lpunoxeHus

1.

PasbeMHbie coeQUHeHUs

- [loGaeneH HOBbIV BMA pa3beEMHOr0 COeAMHEHNS — LUMNUIIEYHOe, CO34aBaeMblIi
komaHgow WinuneyHoe coeduHeHue. KomaHaa no3BonsieT BCTaBNATb B COOpKy (*.a3d)
LUNUNBKN C HABOPOM KpenexXHbIX 3rieMeHTOB (Lwarnb u raek). KpenexHble anemMeHTbl
MoryT 6bITb Ao6aBneHbl ¢ 06enx CTOPOH LWNWUBKN NGO TONLKO C OAHOW, ecnu
LUNUNbKa C BBMHYMBAEMbIM KOHLIOM. [1031LMOHMPOBaHME LWMNUIbKM OCYLLIECTBIISIETCA
Tak Xe, Kak 1 3N1eMEHTOB APYrMX pasbeMHbIX COEANHEHUIN —C NOMOLLbI0 OOHLEKTOB
pasMeLleHms.

- PacwupeHn cnucok 06LeKTOB pasMeLLeHNs, KOTopble obpabaTbiBaOTCA KOMaH4aMN
npunoxexus. [ns ncnonb3oBaHnsa cTanu OCTYNHbI BCNOMOraTesibHble MIOCKOCTU, OCH,
KOHNYECKME U KPUBOITMHEWHbIE NOBEPXHOCTU. [lobaBneHa BO3MOXHOCTb 3a4aHus
CMELLEHNS MO TPEM OCAM M MOBOPOTA Pa3beEMHOI0 COEAMHEHWST Kak Yepes aunarnor, Tak
M C MOMOLLbIO MaHMNynaTopa.

- Bo Bce coeguHeHnst gobasneH astonoabop pe3bbbl N0 ykazaHHOMY OTBEPCTUIO.

- [JopaboTaHbl guanoru Beibopa aK3eMMAPOB KPEeNeXHbIX 3NeMeHTOB: CBONCTBA
3N1EMEHTOB Tenepb NpeacTaBneHbl B Buae Tabnuupbl, Habop oTobpa)kaeMbiXx CBONCTB W,
COOTBETCTBEHHO, (OUIbTPOB PACLLMPEH.

- [losBunacb komaHaa BecTtaBka u3 wwabnoHa coeguHeHuUsA. VIcTouYHMKOM LabrnoHa
MOryT ObITb HeJaBHNE BCTABMIEHHbIE B AOKYMEHT pa3beMHble coeaMHEHNS (OHN
CrpynnupoBaHbl MO BUAAM coeauHeHuin), NMbo n3dpaHHble pasbeMHbIe COeQMHEHNS.
[obGaeneHue B n3bpaHHblE COEAMHEHMUSI NPOUCXOOUT U3 HEJABHUX.

Hepa3beMHble coeQuHeHUs1

- B komange Tabsniuya ceapHbix weoe fobaBneHa BO3MOXHOCTb BCTaBNATL B Tabnuuy
CBapHbIX LWBOB (hparMeHTbl KOHCTPYKTUBHbIX 3JIEMEHTOB CBapHbIX LUBOB.

- B komaHgax O6o03HayeHue ceapHo20 wea n KoHcmpykmueHble asieMeHmbl
ceapHbIx weoe 0o0aBneH ounbTp TMNa WBa, NO3BONSALNA PUNbLTPOBaTL TUMLI
WwBoB kak npoyue (Mp). 3To HeobxoanmMo ANna CTaHAAPTOB, B KOTOPbIX TUM LUBA HE
COOTBETCTBYET NepBon OykBe 0bo3HayeHusd wea (C, Y, T, H). Hanpumep, o6o3HayeHuns
wea mMoryT 6bITb criegyowmumm: «L», «K» u 1.n.

- WcnpaBneHbl HaaeHHbIE OLUNOKN.
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KoHneepmep ECAD — KOMIIAC

[o6aBneHa BO3MOXHOCTb BbIOOpa TPEXMEPHbIX MOAErNen KOMNOHEHTOB U3
MOJIMHOM:MDM. B npouecce obpaiuerus k NOJIMHOM:MDM Heobxognmo oavH pas
BBECTU UMS XpaHWUNuLLA, KOTOpoe 3aTeM 3arnoMuHaeTCcs.

McnpaBneHbl HEKOTOpbIe OLINOKM, BbISIBAIEHHbIE B NPOLIECCE KCnyaTauuu.
HopaboTtaHa CnpaBoyHasi cucrema.

O6opydoeaHue: Kabenu u xxaymsol

B okHe lMo3uyuoHHbIe 0603Ha4YeHuUs1. KOHmMakmbI u yenu nosiBUnacb BO3MOXHOCTb
OTUNLTPOBATL BBEAEHHbIE 3anMcK Mo 3HaYeHuaM HammeHoBaHusa unm O6o3HaveHns
KOMMOHEHTOB.

B aTOM Xe okHe nosiBunacb BO3MOXHOCTb BbICTPOro noMcka B CMCKe KOMMOHEHTa No
ero bLJO (MNo3nuynoHHOMY 0603Ha4eHMI0).

Mpy nmnopte obmeHHoro XML-ghainna na cuctem npoektnposaHms KOMITAC-OnekTpuk
n CAMNP MAKC nosiBunacb BO3MOXHOCTb BblboOpa 4518 uMnopTa oTAeNbHbIX
coeavHeHU 13 nx obuero cnucka. 3Tta PyHKUUSA NO3BOMSET, HanpuMmep,
MMMNOPTMPOBATb B OTKPbITYI0 COOPKY TONBKO T€ COeQUHEHMUS, KOTOPbIE €CTb B 3TOM
cbopke, a He NOSHbIVA CMUCOK COEQUHEHUI BCErO 3NEKTPUYECKOro NpoeKTa.

Mpu umnopte o6meHHoro XML-dharina ns cuctem npoektmpoBaHms KOMIMAC-3nekTpuk
n CAMNP MAKC nosiBunacb BO3MOXHOCTb B MHTEPAKTMBHOM pexnme cosgaBaTb B
rofIOBHOM M3genunn nogcbopkm XryToB ¢ 3agaHuem nx O6osHayveHusa n HanveHosaHus.
OTO BO3MOXHO B TEX Cry4asx, koraa B ooMeHHom XML-ganne nmeetca nHgpopmaumns
00 atux xrytax (nx bLJO, O6o3HaveHne n HanmeHoBaHuKe), a Takke 0 pacnpeneneHmm
COEANHEHNI NO XryTaMm.

B okHe Tabnuuya coeduHeHuli NosiBMIacb BO3MOXHOCTb hmunbTpaumm no
HanmeHoBaHuMo npoBoga/kabensi.

B aTOM >Xe okHe nosiBunacb BO3MOXHOCTb BbICTPOro novcka agpecos cCoeanHeHUn no
BLO komnoHeHTOB 1 No BLIO xrytos/kabenen.

MosiBunacbk BO3MOXHOCTb MOAENMPOBaHUS YCNOBHbIX NPOBOAHUKOB NpU OTCYTCTBUN
MapoK npoBoaoB/kabernen B coeanHeHusaX. B page criyyaeB CXeMOTEXHUK HE MOXET
Cpasy — Ha aTane co3faHus CXeMbl 3NeKTPNUYECKOM NpuUHLUMNManoHon — 3agaThb
KOHKpETHbIE TWMbl NPOBOAOB M Kabenewn ana coeanHeHun. PaHee npunoxeHune He
co3faBano mogenb Xryta/kabens B OTCYTCTBME Ha3HAYEeHHbIX NPOBOLAHUKOB, HO
TpaCcCMPOBLLMKAM HYXHa Takas MOAenb, NyCTb AaXe YCNOBHas, YToObl onpenenntb
Tpacchbl NPOXOXAeHUs ByayLLUMX XKryTOB. Tenepb NPUNoOXeHne MOXeT co3gaTtb
YCIOBHYO MOA€ENb, ANS Yero B HACTPOVKE MOXHO 3a4aTb YCIOBHbIE ANaMeTpbI
NpoBOAOB U MX LBET. YCNOBHbIN AnamMeTp NpoBOAa M ero uBeT OyayT eanHbl As BCeX
NPOBOAHMKOB, Y KOTOPLIX HE 3afaH peanbHbI NpoBoa. B ganbHenwem — nocne
3aJaHus pearnbHbIX NPOBOAHMKOB — HEOOXoaANMO OyaeT 3aHOBO BbINOMHUTL KOMaHAy
Co3zdamb modenb x2yma/kabensi.

KMcnpaeneHbl HekoTopble OWNBKK, BbISIBAEHHbIE B NpoLecce aKcniyatauuu.
HopaboTtaHa CnpaBo4Has cuctema.

Banbi u MexaHu4eckue nepedayu

PeanusoBaHa BO3MOXHOCTb NocTpoeHus 3D-mogeny getanu nyteM aBToMaTuyeckon
reHepauumn no 2D-mogenn, coxpaHsiemon B danne aton 3D-mogenu. MNMopsagok
noctpoeHuns 2D-mogenu — Takom Xe, kak npu paboTte ¢ NpunoxeHnem B rpapuyeckmnx
AokymeHTtax cuctemsl KOMIAC-3D (yepTexe nnu doparmeHTe).

PeanunsoBaHbl pacyeTbl M MOCTPOEHME 3BE304EK LEMHOM Nepedaym ¢ 3ybyaTon
LenobHo.

Mpy NpoekTupoBaHNN YepBAYHbIX Ppes3 Ansa UMnMHAPUYECKUX 3ybyaTblX Konec u
3BOMbBEHTHbIX LUNMLIEB MO 3anpocam nonb3oBaTtenen 4o6aBneHo NOCTPOeHne
npocuns 3yba B 0CEBOM CEYEHUM C LOMONHUTENBHOW Tabnnuen napameTpoB.

Mpun NOCTPOEHUN MEeCT NS YCTAHOBKM KPYrion WMLEBOWN rankn U CTONOPHOM
MHoronanyarton wanbbl fobaBneHa BO3MOXHOCTb BbibOpa BapnaHTa NpoTOYKM NOA
BbIxoA pe3bbbl no FTOCT 10549-80.

[opaboTaHo NOCTPOEHME LUIMNOHOYHOIO Na3a Ha BHELUHEN KOHUYECKOW CTYNEeHM.

[nsa 3BONbBEHTHbLIX WNWLEB Npu BbIBOpe AnameTpa uamepmuTenbHOro ponuvka
peann3oBaHa BO3MOXHOCTb A00aBneHns HecTaH4apTHbIX pa3MepoB POSMKOB.
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10.

11.

- BbInonHeHbl gopaboTkuy, kacarLmecs NoCTPOEHN 1 pacyeTa JOMNYCKOB 3BOMbBEHTHbIX
wnuues no ctaHgapTy ANSI B92.1-1996.

— [JopaboTaH pacyeT KOHNYECKOM Nepedaym ¢ KpyroBbiMu 3yobsmu. Mpu pacyeTte no
BHELUHEMY OKpPY>XHOMY MOAYI0 peanv3oBaH nogbop-pacyeT NCXOOHbIX OaHHbIX Mo,
3aflaHHbIN pa3Bof pesLoB.

O6opydoeaHue: MemasnnoKoHCMpyKyuu

MepepaboTtaH nHTepdelic Boidopa npoduns matepmana us MNMpunoxeHus MaTtepuans! u
CopTtameHTbl. Bce copTameHTbl MaTeprana, KOTOpbIMU MOXHO NOCTPOUTb
MeTannoKOHCTPYKLUK, CrpynnupoBaHbl B ogHOM okHe. Ctan 6onee yaobHbiM BbIGoOp

TUNnopasmMmepa Mmartepumana. Cnucok mMmaTtepunanoB, C KOTOPbIMUA pa60TaeT nonb3oBaTesb,

HaCTpanBaeTCA.

O6opydoeaHue: KabenbHble KaHasbl

MosiBunack BO3MOXHOCTb OOHOBUTbL HAaCTPOVKM ANst Y>Ke CO3AaHHbIX kKabenbHbIX KaHamNoB.
OGHOBNATL HACTPOMKN MOXHO KaK BCEX BXOAALLMX B COOPKY KaberbHbIX KaHanoB
O[HOBPEMEHHO, TaK 1 BblOpPaHHbIX.

OGopydoeaHue. Tpy6onpoeoodsi
MosiBuNack BO3MOXHOCTb OBHOBUTL HACTPONKM ANA yXXe Co3aaHHbIX TPy6onpoBoaOoB.
OGHOBNATbL HACTPOWKN MOXHO Kak BCeX BXOASLUMX B cOOpKy TpybonpoBoaos
O[HOBPEMEHHO, TaK 1 BblOpPaHHbIX.

- [lepepaboTtaH nHTepdenc Boibopa ak3emnnsapa coptameHTa Tpybbl 1 aNemMeHToB
Tpy6onposoaa u3 MNMpunoxexHun Matepuansl n CoptameHTbl, CTaHaapTHble N3genusa
ans KOMIMAC. Ctan 6onee yaoobHbiM BbIOOp TUNopasmMepa Tpyobl. Buabl anemeHToB
TpybonpoBoaa, ¢ KOTopbiMM paboTaeT nonb3oBaTenb, CrPyNNUPOBaHbl B OHOM OKHE.
Cnmncok JOCTYNHbIX A4S NPYMMEHEHUS 3NIeMEeHTOB HacTpanBaeTcs.

O6opydoeaHue: CucmemMbl eHMunssyuu

MosiBunacb BO3MOXHOCTb OOHOBUTbL HACTPOMKM ANS YXKe CO34aHHbIX CUCTEM BEHTUNALMN.
O6HOBNATL HACTPOMKN MOXHO KaK BCEX BXOASALLUMX B COOPKY CUCTEM BEHTUMSALMM
OOHOBPEMEHHO, TaK U BblOpaHHbIX.

O6opydoeaHue: Pazeepmku

[lo6aBneHbl HOBbIE 3NTEMEHTHI:

- naTpyboK KOHM4ecKkuii — Tun 6,

- TPOWMHUK — Tnn 1,

-  TPOWHWK — TuN 2,

—  TPOWHUK — TuN 3,

- ortBog — Tun 4.

MexaHuka: lNpyxuHbi

[o6aBneHbl HOBbIE 3auenbl ANS NPY>KUHbI PACTSXKEHUS.

Omnuyus sepcuu 22 om gepcuu 21

O6uwee

1.

HoBble BO3MOXHOCTU Npu paboTe Co CNMCKOM HelaBHO OTKPbIBABLUMXCS LOKYMEHTOB:

- yjdaneHue oTaenbHOro 4OKyMeHTa n3 cnmcka — npoussoautcest Ha CtapToBoM
CTpaHuLe KHoMnkor X crnpaBa OT Ha3BaHUA AOKYMEHTa UM KomaHaon Ydanumsb u3
HedaBHUX N3 KOHTEKCTHOTO MEH0 JOKYMEHTA;

- MoNiHas OuMUCTKa CnMcka — MPOU3BOAMTCSA KOMaHAoW OYyucmumsb CrUCOK HeGaeHUX
N3 KOHTEKCTHOrO MeH0 JOoKyMeHTa Ha CTapToBOW CTpaHuLe Unn n3 meHwo dadn —
HedasHue.

YcoBepLUeHCTBOBaH avanor Bcmaeka MamemMamu4yecko20 ebipaxkeHusi. [JobaBneHsbl

crneayoLme BO3MOXHOCTH:

— COXpaHeHue NocnegHnx NCnonb3oBaHHbIX OYHKLUMIA, 3aKOHOB, KOHCTaHT, NepeMeHHbIX
Ans O6bICTPON BCTABKN B HOBbIE BblpaXXeHus,

-~ MOWUCK Cpean 3NeMeHTOB, AOCTYMNHbIX ANs BCTABKU B BbIpaXXeHWs,
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- oToDOpaXeHne UMEILLIMXCS B TEKYLLEM AOKYMEHTE NepeMeHHbIX ANnst ux Bblbopa u
BCTaBKM B BblpaXeHue (paHee AOCTYM K CMIUCKY NepPeMEHHbIX JOKyMeHTa
OCYLLeCTBNSANCS Yepe3 KoMaHAy KOHTEKCTHOrO MEHH),

- Javanor nepevMeHoBaH B BbipaxeHue.

Moackaska, NosBNSIIOLAACS NPU HaBe4eHUN Kypcopa Ha KomMaHay, Tenepb, NOMUMO
Ha3BaHWsi KOMaHbl, COAEPXMUT KOMOMHALMIO KNaBuLL AN ee Bbi3oBa (ecnu aTa
koMOuHaumsa 3agaHa).

CnpaBoyHas cuctema KOMIMAC-3D pasmelleHa B ceTu VIHTEPHET 1 MOXET ObITb Bbi3BaHa
oTTyga npu obpalleHunmn Kk Hen Bo BpeMst paboTel ¢ KOMITAC-3D. [1na aToro B MeHI0
Cnpaeka OomkeH OblTb OTMEYEH NYHKT Mcnosib3oeamb OHJ1alH-CIIPAaBKY.

Ecnu gaHHbIi NYHKT HE OTMEYeH, TO UCMONb3YeTcsa fokanbHasa Bepcus cnpasku. ®ainsl,
Heobxoanmble Ans ee paboTbl, NPUCYTCTBYIOT Ha KOMMNbIOTEPE, ECNN NPU YCTAHOBKE
KOMMAC-3D 6bina BkntoyeHa ycTaHoBka CnpaBoOYHON CUCTEMBI.

Crana goctynHa npoBepka Hanuuns obHosnexHnn KOMIMAC-3D ¢ nomoLlbio KoMaHAabl
Cnpaeka — lMpocmMomp cnucka o6HoesieHull... [lns oTobpaxeHus cnucka Heobxoanmo,
4YTO6bI Ha KOMMblOTEPE ObiN yCTaHOBMNEH nporpamMmmMHbiv nakeT Cepaucbl ACKOH.

TpexmepHoe modenuposaHue

1.

[obaeneHa HoBasi komaHaa — lMpodneHue Kpueol. poaneHne BO3MOXHO B O4HY MUK B
o6e CTOpOHbI; AnMHa MOXeT ObITb 3aA4aHa Kak OTAeNbHO ANs HOBbIX Y4aCTKOB, Tak U ANg
BCEW KPUBOM BMECTE C HUMMW; 118 OYT OKPY>XHOCTEN M ANNUMNCOB BO3MOXHO 3aMblKaHuUeE.
[ocTynHbl cneaytoLwme cnocobbl NPoAneHus:

— TOW Xe KpuBOW,

— 0 KacaTesbHOW,

= [Yroun OKPY>XHOCTW.

KpuByto, npuHaanexatlyto NOBEPXHOCTU (HanpuMep, CrnnanH Ha NOBEPXHOCTN), MOXXHO
nNpoanMTb Tak, YTOObI NPoAfIeHME NPUHAAEeXarno TOM XXe NOBEPXHOCTU.

MosiBunace HoBas komaHaa YKMOH oT 6a3oBon nNuHMKU. OHa 3aMeHseT rpaHb, CMEXHYI0 C
BbiGpaHHOM 6a30BOM NMHMEN, Y4aCTKOM TIMHENYATON NOBEPXHOCTU, MOCTPOEHHOWN
ABWXEHNEM NpsiMO 3aaHHOro HanpasreHnsa Boornb 6aszoson NuHunM. OcTanbHble rpaHun
Tena/noBepxHOCTU NepecTpamBatoTCs Tak, YTOObI «4OTArMBaTLCA» A0 3aMEHEHHOW rpaHu.

MosiBunnch HoBble KoMaHabl CBepHyTas KpuBasa U PasBepHyTas kpuBasa. CBopaymBaHme
KPUBOM — 3TO MEPEHOC (C COXPaHEHMEM OJMHbI U KOHpUrypaumm) BblOpaHHOWM MI0CKOWM
KPUBOWM Ha LIUNTMHAPUYECKYHO UMM KOHUYECKYHO NMOBEPXHOCTb, @ pa3BopavMBaHme —
o6paTHbIn npouecc. KomaHaa CBepHyTasa KpuBas NO3BOSSET pellaTb 3a4aym HaHeceHus
Ha rpaHb MOAENVN TPaeKTOPUKN ABWKEHNUSI MHCTPYMEHTA, U KOHTYypa nasa, unu
Hagnucu/norotuna. Komanga Pa3BepHyTas KpuBas No3BOMSIET NOMyvaTb pa3BepTKu
KPUBbIX, B TOM ymncrne pebep rpaHun, Ha NnockocTb. PassepTky pebep rpaHyn MOXHO
MCNonb30BaTb, HaNpPUMep, A4S yTOYHEHUSI PACnoOXXEHNA KPUBOM, KOTOpas B
AanbHenwem 6yaeTt cBepHyTa Ha 3Ty rpaHb.

[o6asneHa HoBas kOMaHAa BblaeneHns o6bekToB B cOopke — Bbi6op 6uxaliwe20.
lMo3BonseT BblAENUTb KOMMOHEHTbI, PACNONOXeHHbIE NOBAN30CTM OT YXKe YKa3aHHOrO.
Mownck 6nmkannx KOMMNOHEHTOB MOXET BhINOSTHATLCHA TpeMs cnocobamu:

- [lo conpsi>XeHuro — BbIAENAKTCA KOMMOHEHTLI, CBA3aHHbIE APYr C APYroM
conpskeHnamu. «[JrmHa uenoyek» ConpskeHun onpeaensaeTcs ypoBHEM 6rM3ocTu: Ha
ypoBHe 1 BbIAENSATCA KOMMNOHEHTbI, HEMNOCPEACTBEHHO COMPSKEHHbIE C YKa3aHHbIM,
Ha YypPOBHE 2 — KOMMOHEHTbI, COMPS>KEHHbIE C KOMMOHEHTaMU, BblAENEeHHbIMU Ha
ypoBHe 1, 1 Tak aanee.

- [IMo 2abapumy — BbIOENSATCA KOMMNOHEHTBI, KOTOPbIE NONAAAlT B rabapuTHbIN
napannenenunes yka3saHHoOro KOMMoHeHTa, OTMacwTabpoBaHHbIN C HEKOTOPbLIM
aBTOMaTM4eckn onpegensembim koacppuuneHTom. OTHOCUTENbHAsS BENUYMHA
KoadppmumeHTa onpegenseTca ypoBHem 6rmM3ocTu: 4em 6ornblue ypoBeHb, TeM BornbLue
koacpdumumeHT. MNMonb3oBaTenb MOXET BblOpaTh, SIBNAETCS N rabaput CeKyLwmMM nnm
OXBaTbIBaOLLMM.
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10.

- Tlo paccmosaHUO — BblAENAKTCA KOMMNOHEHTbI, PaCCTOAHNE OO KOTOPbIX OT
YKa3aHHOro KOMnoHeHTa He npesbillaeT 3agaHHOro.

[o6aBneHa HoBas kOMaHAa co3faHuA ToukM — Touka mexay BepumHamu. o
YMOIYaHUIO TOYKa CTPOUTCH Ha OTpe3Ke NPSMON, CoeuHALWEeM ABe 3a4aHHbIe BEPLUNHBI.
Bo3MOXHO Takke ykasaHue npoxoasiien Yyepes BepLUMHbI KpUBOW ANA pas3MeLLleHnst TOYKK
Ha y4YacTKe KpMBOM MexXay BEpLUMHAMM.

[ob6asneHa HoBas koMaHAa O6BbeKTbl nepecevyeHusi. KomaHaa goctynHa npu pabote B
3CKM3e M CMYXUT AN CO34aHNS B HEM TOYEK U NINHUIN NepeceyeHmns ero nnockoCcTn ¢
yKasaHHbIMU obbekTamu mogenu. Monyyaemble TOUKMU U NIMHUKM COXPaHSAOT
accoumaTMBHYHO CBA3b C 0ObeKkTamyn Mogeny u nepecTpanBaoTcs Nocne X N3MeHeHns
Uy NepemMeLLeHns NIT0CKOCTN 3CKn3a.

MosiBUNachk BO3MOXHOCTb CO30aHUS B MOAENV BapMaHTOB ee reoMeTpU4eckoro
npencTtaeneHusi. BapmaHT reomeTprMyeckoro npeacTaBneHnsi — 3TO accoumaTMBHas Konus
MOAENN, oTNu4YaroLLLascsa oT Hee reoMeTpUen U/unm oNTUYECKNMM CBOMCTBaMN.
Mcnonb3oBaHne BapnaHTOB NO3BONISIET, HANpPUMep, NpeacTaBnTb COOPOYHYO MoaenNb B
pa3nMyHbIX pabounx cCoOCTOAHMUSX (C NOABMXHBIMMA KOMNOHEHTaMM, HAXOAALLMMNCS B
KpanHUX NOMNOXEHMAX, M T.M.) unun 6e3 HEKOTOPbIX KOPMYCHbIX AeTanen — Ans ob63opa
ycTponcTBa usgenus. Npun pabote ¢ getanbio aTa PyHKLMOHANBHOCTb AAeT BO3MOXHOCTb
XpaHUTb B 0QHOM chaiine pasHble COCTOSHUS AeTanu: UCXOAHOE M OTNIYHOE OT Hero
COCTOsIHME B cOCTaBe COOPOYHON eanHWMLbI; AeTanb U3 IMCTOBOro Matepuana MoxeT
MMETb BapUaHTbl C COTHYTLIMU U Pa30rHyTbIMK crmbamm u T. n.

PaboTa ¢ BapnaHTaMu Moaenu B LIeNioM aHanornyHa paboTte ¢ 3aBUCUMbIMU
ncnonHeHmsaMn. OCHOBHbIM OTNIMYMEM BapuaHTa OT 3aBUCUMOrO UCMONHEHUS ABMSETCH TO,
4yTO 3Ha4eHus ceoncTB Obo3HavyeHUe n HaumeHogaHuUE y BapuaHTa BCeraa Takume Xe, Kak y
ncxogHon mogenu. bnarogapsi 3ToMy BapuaHTbl O4HOMO M TOrO K& KOMMOHEeHTa B cOopke
CcUMTaloTCs OAMHAKOBbIMW BCTaBKaMu, T.e. B cneundmkaumm aton cbopku otobpaxatoTtcs
OQHOW CTPOKOW C YKa3aHUeM KonuyecTBa.

Mpw noctpoeHun MoeepxHocmu Mo cemu Kpuebix NosiBUNacb BO3MOXHOCTb YNpaBnsThb

aBTOMaTUYEeCKUM pacrnpefeneHnemM coeMHsIeMbIX TOYEK MO KPUBbIM CETU:

- Mo NapamMeTpy HanpaensoWUX — ByayT coeaAMHEHbI TOYKM, PacnoNoXeHHbIe Ha
KPUBbIX C paBHbLIM LLAroM Mo napamMeTpy 3TUX KpUBbIX,

- MO ANVHEe HanpaBnsoLWmx — OyayT coeanHEHbI TOYKM, PACNONIOXKEHHbIE Ha KPUBbIX C
PaBHbIM LLArom no AnvHe 3TUX KPUBbIX.

[opaboTaHa koMaHAa U3MepeHnst paccTosHUS 1 yrna. [lobaeneHol cnegytoLimne
BO3MOXHOCTH:
- yKasaHue HanpaBfeHusi UAMEPEHUS], NPY 3TOM OOCTYMHbI BA BapuaHTa N3MepeHus:
- lMpoekyuss — onpegenseTca ANnHa NPoOeKUMM pacCTOAHUA Mexay BblOpaHHbIMK
06beKTaMM Ha yKazaHHOE HanpasreHue;
- 3a3op — onpegensaeTcsa MUHMMarbHOE PacCTOSIHUE MeXAy NPOeKUMAMN
BblOpaHHbIX 0O BEKTOB Ha yKa3aHHOE HanpaBfeHunE;
-~ M3MEepeHmne pacCTosHMA OT LieHTPa yKa3aHHOWM OKPYXXHOCTW/OQyrn — Ans 9TOro AoSmkKHa
6bITb OTKMOYeHa onums KpaTko.

B komaHay CnnaliH no moykam nobaBneHbl cneayoume BO3MOXHOCTY:

— YnpaeneHue nopsiakom kpueon. MakcumarnbsHoe 3HavyeHmne nopsagka — 10.

- CrnaxuBaHue — OOCTMXEHNe bornee NNaBHOro M3MEHEHWUs! KPMBU3HLI CMnarHa 3a cyeT
€ro OTKINOHEHWs1 OT yKa3aHHbIX Touek. MakcuMmanbHO gonyctumast BennmvmHa OTKIOHEHUS
onpegensietcs napameTpom TOYHOCTb crnaxuBaHus. [pn HeobxoamMmocTu B
BbIOpaHHbIX BEPLUMHAX MOXHO 3aKpenuTb No3uuuio, T.e. notpeboBaTk, YTOObI
CrMaXeHHbI CNanH He OTKIOHANCA OT 3TUX BepLMH. B 3akpenneHHow BepLUnHe
OOMNONHUTENbHO MOXHO 3aKpPenuTb HanpaBneHne KacaTenbHOro BEKTOpaA.

3ameyaHue. Bo3amoxHOCTb crnakuBaHnsa gobaeneHa Takke B komaHgy MemacnnalH,;

3aKpenneHne B Hel JOCTYMHO TONbKO AN NO3NLUNA.

14



11.

12.

13.

14.

15.

16.

17.

HopaboTaHa komaHOa YcedyeHue noBepxHocTU. [lobaBneHsbl crieayrolme BO3MOXHOCTU:
- 06paboTka 3a OQUH BbI3OB KOMaHAbl HECKOSbKMX Terl, MOBEPXHOCTEN, rPaHEN pasHbIX
00beKkToB (paHee MOXHO 6bINo yceyb TONbKO OAHO TENO/MOBEPXHOCTL UM HAabop

rpaHen ogHoro oo6bLekTa),
- ONuUWOHarbHOEe yaaneHue cekyllero obbekta ns Mmoaenu.

YnydweHa anarHocTuka ackuaa:
- BaepgeHa uBeToBas MHAUKaLMA cneayoLlwmx o6 beKkToB:

— MHOPMALMOHHLIX N N30bITOYHBIX PAa3MEPOB — CEPLIN U OPaHXEBbLIN LIBET
COOTBETCTBEHHO,

— reoMeTpuyecknx 06 bEKTOB, HE UMEIOLLMX HU OOHOWN CTeNeHn cBOBOAbl — TEMHO-
3eneHbI M1 OUoNeToBLIN LBET (3aBUCUT OT TeEKyLLen TeMbl — CBeTnasa unm
TemHasn, MOXeT Takke OblTb HACTPOEH NONb30BaTENEM),

— 00BLEKTOB M OrpaHMYEeHnin, NOTEPSIBLUNX CBSA3b — KPacCHbIM LIBET.

- B npouecce pegaktMpoBaHusa 3CKM3a COCTOSIHWE €ro onpeaeneHHocTn otobpaxaeTca

Ha 3Ha4yke pexuma 3CKu3a B BUae CMMBONa «-», «+» unu «!». PaHee cocTosiHne ackn3a

oTobpaxanoch B [lepeBe Moaenu nocne 3aBepLleHns pegakTMpoBaHUs 3TOro aCKM3a.

B cBA3M € TeM, YTO KpaCHbIN LBET Tenepb NPUMEHAETCS AN BblAENEHUSA B 3CKN3e
0OGBHEKTOB 1 OrpaHNYEHNUIn, MOTEPSIBLLUMX CBS3b, MIBMEHEH YMOMYaTeNbHbIN LIBET NOACBETKN
006BHEKTOB, YKa3blBaeMbIX BO BpEMS BbINOSIHEHMS onepaumun. Tenepb 3TM 00bEKTbI
NoAcBeYMnBalOTCA GUPHO30BbLIM LBETOM (paHee — KpacHbIM).

Ecnu B komaHge LLimamnoeka menom co3faeTcs Bbipybka, TO Nofib3oBaTeslb MOXeT
BbIGpaTh, AOMKHA M KPOMKa MOJTyYaloLerocs npy 3ToM oTBEPCTUS ObiTh NEpreHanKynsipHa
NOBEPXHOCTM NUCTa UMK NOBTOPATbL (hOPMY YKa3aHHOW ANsi BbIPYOKu rpaHu.

Ecnn B getanb BCcTaBneHa 3aroToBKa 1 Afisi Hee BKIOYEH y4eT B cneundmkaumm, To
HanuM4yme 3aroToBKM aBTOMaTUYECKN OTpaXkaeTcs:

— B accouMaTMBHOM YepTexe 3Ton getanu,

- B cneundukaumm cOopku, cogepxallen aty getanb.

TeKCTbl yKasaHuii Ha 3aroTOBKY COOTBETCTBYIOT CTaHOAPTY.

KoHTekcTHasa cBA3b — CBA3b Mexay COOPKON U ee KOMMNOHEHTOM, BO3HMKatOLLas, eCriv npwm
pefakTMpoBaHMM KOMMOHEHTA B KOHTEKCTE COOPKKN UCnonb3oBancs ee 00bekT, — Tenepb
oTobpaxaeTca kak anemeHT [epeBa mogenu. STOT anemMeHT NpuHagnexnt coopke n gaet
BO3MOXHOCTb YNpaensTb 06HOBMNEHNEM onepauun, B pe3ynbTaTe KoTopon obpasoBanach
CBA3b:

- W3meHeHne nonoxeHus KoHmekcmHol ces3u B [lepeBe OTHOCUTENBHO ApYrnX
cbopoyHLIX onepaumii No3BoNsieT BblIbpaTh, B KAKOM MOMEHT NpU NepectpoeHun cbopkm
0bHOBUTCS CBA3b. PaHee 06HOBNEHNE KOHTEKCTHBLIX CBA3EN BhINOJTHANOCH B KOHLE
nepecTpoeHust U NO3TOMY y4nTbiBano Bce cOOpPOYHbIE onepaunn.

- YpaneHue unu nckniodeHne KoHmekcmHoUl ¢es3u U3 pacyeTa oTkniodaeT obHoOBMNeHMe,
T. €. onepauus pmkcMpyeTcsa B TEKyLLEM BUAE U NepecTaeT 3aBnceTb OT U3MEHEHMWN
cbopku.

3ameyarue. Npun 4yTeHnn cOOPOK, NOCTPOEHHbIX B NpeablayLLUMX BEPCUAX, B HUX

aBTOMAaTMYECKM CO3Aa0TCH AanemeHTbl KoHmeKcmHas €853k (B Cryvae Hanuums cBA3en).

,D,opa60TaHo Oepeso mogenu. [lobaBneHbl crneayrolime BO3MOXHOCTU:

CopTupoBka KOMMOHEHTOB 1 Ten. BapmaHTbl COPTMPOBKMX: B Nopsake
pobaeneHus/co3gaHnst UM No Bo3pactaHmio/ybbiBaHMIO B andaBuTHO-LUMGPOBOM
nopsigke No cTpokam, otobpaxaemMblM B [lepeBe Kak MMeHa 06 beKTOB.

- T[lepemelieHune B [lepeBe He O4HOMO, a HECKOSbKMX BblAENEHHbIX 00BEKTOB (Onepawmn
W KOMMOHEHTOB); MPU 3TOM PSAOOM C KypCOpoM OToBpakaeTcst KONIMYEeCTBO
nepemeLlaemMbix OO bEKTOB.

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

- Hactpowka oTobpaxeHunsa kopHeBoro anemeHTa [lepesa mogenu. OHa onpegenser,
AaHHbIE O KONMYECTBE Kakmx OOBHEKTOB MOLENN U B KAKOM nopsiake OyayT
NnoKasblBaTbCsl B KOPHEBOM anemMeHTe. Bo3amoxHo oTobpaxeHne nHgpopmaumm o:

- Tenax,
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18.

19.

20.

21.

22.

23.

24.

CcBOpPOYHLIX eamHuLaXx,

petansx,

— WCMOMHEHUSIX,

— BapuaHTax.

PaHee B geTtansx Bceraa otobpaxanoch KONMYECTBO Ten, a B cOOpkax — KonmMyecTea
Ten, cOopoYHbIX eanHUL, aeTanen.

ﬂopa60TaHo conpsxeHumne Mop yrnom: npun ero HanoxeHun MO>XHO 3aaTb HE TOJIbKO
KOHKpPEeTHOEe 3Ha4vYeHue yrna mexay ob0beKkTamu, HO U Anana3oH, B KOTOPOM 3TO 3Ha4YeHne
MOXeT HaxoaunTbCA.

Ecnn HanpaBneHust ocen nokanbHOW CUCTEMbI KOOPAMHAT 3a4alTcsa NyTeM Bbibopa
00BbeKTOB, TO MOXHO YKa3aTb, kakas U3 ocen byget Begylen. 3To nossongaeTt 6onee rmbko
ynpaensaTtb ocamu JICK B cnyyae, Korga 3agaHHble ANsi HUX HanpaBneHust He
nepneHanKynsapHbl apyr apyry. PaHee Beayuias ocb onpegensanacb MCxoas u3 nopsgka mux
yKa3aHus.

3ameyaHue. Bbibop BegyLLen ocu OCTYNEH Takke B APYrnx npoleccax, npeanonararoLmx
3aJaHne CUCTEMbI KOOPAUHAT: U3BMEHEHUNE MONOXEHNSA TeNa/NOBEPXHOCTU U pa3meLLeHne
KOMMOHeHTa B cbopke.

Mpwn BbigeneHnn B [lepeBe moaenu onepauuu YkrioHd unn lNepemecmums epaHU B
rpacpmyeckorn obnactu Tenepb BbIAENSAOTCA rpaHn, MOAMMULMPOBAHHbIE 3TOW onepawmen.
[BONHOW LLENYOK MblLI Ha MOAMMULMPOBAHHOW rpaHun 3anycKkaeT pegakTupoBaHve
COOTBETCTBYIOLLEN onepaunn — YkrioH nnu lNepemecmums gpaHu. PaHee aaHHble
onepaumm HMKaK He BblOensnuchb B rpadomyeckon obnacTtu, a 4BONHON LENYOK Ha
MOANULNPOBAHHOW rpaHun 3anyckan pegaktupoBaHme TOW onepaumu, B pesynbtaTte
KOTOPOW 3Ta rpaHb NosiBUnach.

Kpusble, aBnstowmecs pesynbstatom onepauuun (Hanpumep, onepauns JIuHUs odepka nnm
Kpusas nepeceuyeHusi), otobpaxatoTcsa B [lepeBe MogeNn Kak CaMoCToATENbHblE OOBEKTHI,
nogYMHEHHbIE COOTBETCTBYIOLLIEN onepaunn. bnarogaps atomy k nobon n3 H1X
NPUMEHUMO CKPbITUE, UCKITIOYEHNE N3 pacyeTa, NepeHoC Ha CIon 1 T.N. gencTeunsa. PaHee
OTAenbHblE KPUBbLIE B cOCTaBe NOAOOHbLIX onepauunii He NokasbiBanuchb.

Hob6aeneHbl crieaytoLme BO3MOXHOCTM paboThl C NONIUIOHANbHBIM OO BHEKTOM:

- [TlonyyeHne NMHUKN NepeceYeHnst NONUIrOHaNbHOro 06bEKTa C MIOCKOCTLIO UK APYTUM
NONMroHarnbHbIM 06BEKTOM. sl MOCTPOEHUS NIMHUN NPECEeYEHNsT UCNONb3yeTcs
komaHga Kpueasi nepeceyeHus.

- CosgaHue ydyacTka NoBEPXHOCTU — MIOCKON, LMIMHAPUYECKOKN, ChepniecKkon nnm
KOHNYECKOM — C NOArOHKOM €€ NMoA BbiGPaHHbIN CErMEHT MONMIoOHarlbHOro oobekxTa.
Taknum 06pa3om, NOCTPOUB MOBEPXHOCTU Af151 BCEX CETMEHTOB MOJIUIOHANbHOMO
obbeKkTa, MOXXHO BOCCO34aTb U3 HEro Teno UM NnoBepxHoCTb. MNocTpoeHne
NOBEPXHOCTEN C NOArOHKOM MOA NONUIroHarnbHbIN 0GBHEKT BbINOTHAETCS! C MOMOLLIbIO
HoBOW KoMaHabl [Tod20HKa nosepxHocmu.

B kauyecTBe ceyeHust ANa aneMeHTa Unv rnoBepXHOCTU MO TPAEKTOPUM MOXKHO
MCMosb30BaTh NIOCKYH0 KPMBYHO UMK IPaHb (paHee — TONbKO 3CKU3).

MosiBUNacb BO3MOXHOCTbL CO34aHUS CCbINOK Ha 0003HaveHus p63b6bl.

Fpaghuyeckue dokymeHmbI

1.

[obaeneHa HoBasi kOMaHAa BblaeneHus — Bbidesiumb 3aMKHymoll 1omaHol. KomaHga
BblaensieT 06beKTbl, MONHOCTLIO NOMaBLUME BHYTPb 3aMKHYTOM TOMaHOW JIMHUN, BEPLUMHDI
KOTOpPOW NMPOM3BOJSIbHO 3a4aeT Nosib3oBaTerb.

[ns noebiweHusa yaobcTea paboTel ¢ kKomaHaon OepaHu4YeHUss o6bLekma B Hee
pobaeneHa cneunanbHasa naHens. OHa aBToMaTMYeCKN BO3HUKAET OKOMO Kypcopa nocre
yKkasaHus obbekTa 1 nossonset — 6e3 obpalleHus k lNaHenu napameTpos nnm
WHCTPYMEHTAarbHbIM NaHenNsiM — HanoXuTb Ha 3TOT OOBLEKT HOBbIE OrpaHUYEHUst MO
CHSAITb C HETr0 OOHO UM HECKOSTbKO MMEHLLNXCSt OrPaHUYEHUIA.

MosiBunack BO3MOXHOCTb NapameTpusaunm KoaduumeHTa KOHUYECKOW KPUBOIA: eCnn npu
ee co3aHun/pefakTMpoBaHnM Gbln BKIIOYEH NapaMeTpUYECKUin PeXxnM, To B JOKyMEHTE
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aBTOMaTMYeCKN CO34aeTcs nepemMeHHas, CooTBETCTBYHOL A KO MULMEHTY, a Ha camy
KpMBYIO HaknagblBaeTca orpaHnyeHne QukcuposaHHbIl KoaghguyueHm. NaneHenwasa
paboTa BegeTcs 00blYHBIM 06pa3oM: NepeMEHHOM MOXHO 3agaBaTbh 3HAaYEHUE SIBHO U C
MOMOLLIbIO BblpaXKeHUs1; NPU pegakTMpoBaHUM KprBas nepectpanBaeTcs Tak, YToObl
3aflaHHOe 3HayYeHne KoadduuneHTa CoXpaHanoch.

MosiBUNack BO3MOXHOCTL BblOOpa WwabnoHa npy co3aaHMm accoumMaTUBHOIO YepTexa
mogenu. [1na aToro cnyxuT cneynansHas komaHaa — Co3aaTtbh YepTex no WwabrnoHy.
KHonka Bbl3oBa kOMaHAbl pa3MelleHa B VIHCTpyMeHTarnbHOM 06nacT Ha MECTE KHOMKM
koMmaHabl Co30amb Yepmexx no modesiu (KOTopas co3gaBana Yeptex 6e3 Boldbopa
wabnoHa). KomaHaa Co3damb yepmeix no modesnu nepemmeHosaHa B Cozdamsb
Yyepmex N 0OCTYNHa B MEHIO YnpaeseHue.

lMpocTaHoBKa pasMmepa OT oTpeska 40 TOYKU B NapaMeTpUYEeCcKOM pexumMe K ByM
napannenbHbIM OTpe3kaM aBTOMaTUYEeCKN HaKNaablBaeT Ha 9T OTPE3KU OrpaHnyeHne
lNapannensHoCMb.

O6o3HayveHus LeHTpa B accounaTtMBHOM BUAE Tenepb hOPMUPYHOTCA U A1 OKPYXKHOCTEN,
BO3HMKLUUX B pe3ynbTaTe NpoeLmpoBaH1s MaccmBa — €Cnv Npy HacTponke Buaa
co3gaHve 0603HaYeHn LeHTpa BKIOYEHO, a CO3laHNe CeTOK LIeHTPOB OTKMYeHo. PaHee
Npu JAaHHOW HACTPOWKE OKPY>XHOCTU, NOJTyYEHHbIE MAacCMBOM, HE MMeNN 0603HaYeHNI
LeHTpa.

Mpwn NpocTaHOBKE NNMHENHOIO pasmMepa Mexay OKPYXHOCTAMWU/AyraMu OOCTYMNEH
AOMNONHUTENbHBLIM cnocob Bbibopa BapmaHTa pasmepa — C NOMOLLbIO KHOMOK nepebopa Ha
MaHenu napameTpos.

KHonku nepebopa nosiBnsitoTcA Takke B komaHae Aemopa3mMep, eCiv B Ka4ecTBe
00BEKTOB yKa3aHbl OKPY>XXHOCTU/OYTW.

YcnoBHoe nepeceveHre Tenepb MoXeT ObITb CO34aHO At NPSMbIX U AYTOBbIX OCEBbIX
NUHWI (paHee — TOSbKO ANt OTPE3KOB, AYr U UX SKBUOUCTAHT).

Paboma co ceolicmeamu u omyemamu

HopaboTaHa MNaHenb cocTaBa n3genusi:

- T[losiBUNack BO3MOXHOCTb CBSA3bIBaHUS COCTaABHOW YacTu ¢ 0603HaYeHneM no3uumn,
KOMMOHEHTaM U Tenamu.

- [Jo6GaeneH crneumanbHbIN pexum oTobpaxeHus MaHenn coctaBsa ngenua — ans
paboTbl coO COOPKOW, MMEIOLLEN UCMIONHEHUS. DTOT PEXKUM MOXHO BKIHOUUTL, TOJTbKO
ecnu B cbopke Gonee ogHOro ncnonHeHusi. B pexxmme ncnonHeHun Ha lMNaHenu coctaBa
W3[enusi NOKa3sblBalOTCHA AaHHbIE O COCTABHbIX YaCTAX BCEX UCMOMHEHUN, a8 HE TONbKO
Tekywiero. [Ang nameHeHus gOCTYMNHbI CBOMCTBA COCTABHbIX YacTeN HE3aBUCUMbIX
UCMNOMHEHUN.

- [MosiBunacb BO3MOXHOCTb BbliOOpa CTUMS cneuudukaumm, CornacHo KOTOPOM AOIMKEH
oTobpaxartbcs coctas usgenus. Ot ctunsa cneumdmrkaumm 3aBUcUT Habop pasaenos, B
KOTOpble 00BbeaNHAOTCS COCTaBHbIE YaCTK, a Takke NopPsaoK NX COPTUPOBKMK.

- TlosiBunacb BO3MOXHOCTb CO3aHWs CCbISIKN B KA4eCTBe 3Ha4YeHnst ceoncTea. [ocTynHo
OIS Taknx CBOWCTB, kak Obo3HayveHue, HaumeHosaHue, Kod npodykuuu, dammnnm
(pa3paboTaBLuero, NPOBEPUBLLETO U Mp.) U HEKOTOPbLIX OPYIUX.

- [MosiBunacb BO3MOXHOCTb peaakTupoBaHus Ha MNaHenu coctaBa n3genus 3Ha4YeHun
CBOWCTB, KOTOPble ObINK co3aaHbl U3 NepPeMEHHbIX.

- [loGaBneHo KOHTEKCTHOE MeHI0 Anga obnactu pabdoTtbl ¢ gokymeHTamn. OHO
BbI3blBAETCS HA JOKYMEHTax CrMcKa 1 CoaepXuT komaHabl AobasneHus/yganeHns
OOKYMEHTa, nepexofa K ero pe4akTMpoBaHUIO, BKITIOYEHUA/OTKIIOYEHNS NPOCMOTpa
OOKYMEHTa, a TakKe KOMaHAbl MONyYeHns U3 JOKyMeHTa CBOMCTB U dhopmara.

Paboma co cneuudgukayueli

1.

CTpoka ¢ 0bLeit 4acTbio HauMeHOoBaHMSA AN rpynnbl CTaHAAPTHLIX U3AENUA UNn
mMaTtepuanos, NPYMEHEHHBIX MO OAHOMY U TOMY e AOKYMEHTY, Tenepb MOXeT ObITb
cosaaHa B crneuudmkaLmMm aBToMmaTuyeckn — ¢ NoMoLLblo koMmanasl JJo6aeums obuwiee
HauMeHoeaHue. JTa KoMmaHaa Takke UCKNoYaeT o6LLY YacTb U3 HAMMEHOBaHWI
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obbekToB rpynnbl. MNonb3oBaTenb MOXeT HacCTpoOUTb 0T06pa>|<eH|/|e 3J1IEMEHTOB,
COCTaBNSAOLLNX TEKCT 00Lero HauMeHoBaHus. YaaneHue CTPOKU C oowmm
HanmeHoBaHMemM 13 CI'IeLl,VI('bVIKaLI,VIVI BOCCTaHaBMBaeT HaUMEHOBaHUS OOBHEKTOB rpynnbl.

MosiBunack BO3MOXHOCTb CO34aHUs B cneuudukaummn cneumanbHbiX 00beKTOB AN 3anncu
AaHHbIX 0 3aroToBkax. OGBbEKT-3aroToBKa CBs3aH C TEM 0OBHEKTOM, 3aroTOBKON KOTOPOro
ABNSIETCS, U BCeraa pacnonaraetca nocre Hero. [MoaToMy kKomMaHay co3gaHusi 3aroToBKU
MO>XHO BbI3BaTb TOMbKO M3 KOHTEKCTHOrO MEHI0 YXXe cyliecTBytowero 6a3oBoro obbekra (B
nobom pasgene, kpome pasgena JokymeHmayus).

PepaktupoBaHne o6bekTOB crneumdunkanmm ¢ 3anofiHeHHON No wabnoHy TEKCTOBOW
yacTbto — B pasgenax CmaHOapmHbie u3denus n Mamepuarbi — ctano bonee
HarnsiaHbIM 1 yaobHbIM. B pexxnme peaakTupoBaHusa Takoro oobekta nons wabnoHa
oTobpakaloTcs M 4OCTYMHbI AN BBOAA HEMNOCPEACTBEHHO Ha NaHenn napameTpoB. PaHee
N3MEeHeHne 3Ha4YeH B NONsX WabrioHa BbIMOMNHANOCh B cneumMansHOM guanore,
BbI3blBaBLUEMCSH OBOVIHbBIM LLIETYKOM Ha 06bekTe cneundukaumm.

Umnopm u akcnopm

MosaBMnack BO3MOXHOCTb UMNopTa mogenen copmata 3D XML.

lpunoxerHus

1.

O6opydoeaHue: CeapHble COeOUHEHUsI

- TpunoxeHne CeapHble coeOuHeHUs NepenMmeHoBaHo B HepasbeMHbie
COeOUHEeHUs.

Ho6aBneHbl crnegyowme BO3MOXHOCTH:

— co3gaHue B TPEXMEPHOW MOAENN NPEPbLIBUCTbLIX LWAXMaTHBIX CBAPHbIX LLBOB,

- BblpaBHMBAHWE Y4aCTKOB NPEPLIBUCTbIX CBAPHbIX LLIBOB PaBHOMEPHO MO AJIMHE,

— MOCTPOEHNE CBapHbIX LUBOB MO ABYM Habopam rpaHemn.

HopaboTaH npouecc NOCTPOEHUS CBAPHbIX LUBOB:

- peanu3oBaH aBTOBbLIOOP cBapMBaeMbIX KOMMOHEHTOB B cnocobe /Mo
mpaekmopuu: Tenepb BblbMpatoTca 0b6a KOMNOHEHTA, @ HE TONbKO TOT, KOTOPOMY
NpUHaONEXnT yKkazaHHoe pebpo,

— peanu3oBaHO aBTOMPOANEeHNe OOQHOUMEHHbIX rPaHen Npu py4HOM ykasaHum pebpa
npoaneHus O4HON M3 rpaHen,

— peanu3oBaH peXxvuM aBTOMPOANEHUSA NPU YKa3aHuu rpaHen B cnocobax Mexxdy
nosepxHocmsimu v Mexdy Habopamu nosepxHocmeu 6e3 py4yHOro ykasaHus
KPOMOK NpOASieHNs; NpoasieHne OCyLeCcTBSIETCA NpU BENUYMHE 3a3opa He Gonee
ANVHbI KaTeTa CBapHOro LLUBA,

- peanu3oBaH aBTOBbLIOOP yMonyaTenbHon 6a30BOM NNOCKOCTM ANS pa3MeLLeHNs
NNHUN-BLIHOCOK C 0603HaYeHNAMM CBapHbIX LWBOB (BblibupaeTcsa ogHa 13
NrIocKoCTen abCoNTHON CUCTEMbI KOOPAMHAT MOgENN).

- [obGaeneHa komaHga O6pabomka ceapHbix demarnel. KomaHga CTpouT pasaernky rno

nmerowmnmcs B moaenu cbopku ceapHbIM WBaM. Pasgenka cosaaeTcs B getansx.
KomaHga HaxoauT B cOopke LLBbI, KOTOpble coaepXaT MHAOpMaLMio O pasaenke, u
AeTanu, ceapuBaeMble 3TUMW LLIBaMu, 3aTeM B NOAXOAALLNX AeTansax co3aaeTcs
pasgerka.

- [HobGaeneHa komaHga Pacyem cymMmapHOU OnUHbI U MacChl HanaeaeHHo20

Mamepuana ceapHbix weoe ¢ Nex. KomaHaa paboTaeT B rpaddnyeckmx OKyMeHTax:
BbINOSIHAET pacyeT CyMMapHO AMNMHbLI U MaCcChl HanMaBneHHOro Matepuana ceapHbIX
lBoB ¢ Nex, a TakKke No3BONAET NPOCMOTPETh BCE 3afaHHble NapamMeTpbl, BNUAOLLIME
Ha 3TOT pacyer.

- [Jo6GaeneHa komaHaa Kneeeoe coeduHeHue. KomaHaa paboTaeT B MOAensx:

HeobXxoanMO yKasaTb CKNenBaemMble rpaHn Unn KOMMNOHEHTbI U 3aaaTh KNnesawmn
maTepuan 13 npunoxexuns Mamepuanbl u CopmameHmsi 05151 KOMITAC, nocne yero
OyayT onpeaeneHbl KOHTaKTHbIE MAoOLWaakM (MecTa npuneraHns, No KOTOpPbIM
Npon3BOANTCA CKIenBaHNe KOMMNOHEHTOB), NoACYMTaHa NNoLaab CKIenBaHmsa n macca
mMaTepuana. 9T AaHHble COXPaHSAIOTCH B JOKYMEHTE Kak CBOMCTBA, NX MOXHO
ncnomnb3oBaTh B OTYETax U nepefasaTtb B ApYrne CUCTEMBI.
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VcnpaeneHbl HangeHHbIE OLINGBKMN.

Banbi u mexaHu4eckue nepedayu

,D,06aBJ'|eH pacyeT Ha NPO4YHOCTb 1 AOJTTOBEYHOCTb AJ14 nnaHeTapHon nepepadn.

Mpn nocTpoeHun KonbLEeBbIX OTBeEpCTUA AobaBreH BblIOOp AnamMeTpoB OTBEPCTUI U3
psaoB oTBEPCTMI Nof KpenexHole getanu no FOCT 11284-75.

B umnmHapmnyecknx CTyneHsix paclumpeHbl BO3MOXHOCTU MO NOCTPOEHUIO SNIEMEHTORB C
TopuoB. PaHee 6binn AOCTYMHbI «dacka» 1 «rantenb» (hakTmyeckn aengasLIascs
«CKpyrneHvem»), Tenepb — «acka», «CKpyrneHme» n «rantenb». Fantenb
NPUMEHSIETCS KaK CKPYrfeHne, NOCTPOEHHOE paanycoM nepexona ¢ guaMmeTpa CTyneHu
Ha Opyrov AnameTp Wi COCEAHIO CTYMEHb.

[ns Bcex pe3bb onTMMM3MPOBAHO NOCTPOEHME AaCOK.

Ana MeTpuyecknx pe3bb M3MeHeH anropuTM Bbibopa NpoToYku. Mpu HEBO3MOXXHOCTU
MOCTPOEHUSA NOMHOPA3MEPHOI NMPOTOYKM CTPOUTCS Y3Kasi.

[nsa pe3bboBbIX LLEHTPOBLIX OTBEPCTUN NPeayCMOTPEH BbIOOP BapuaHTa C NeBon
pesbbon.

[ns BapMaHTOB KOHUIypaL MmN «LLECTEPEH» peann3oBaHa BO3MOXHOCTb 3a4aHus
«CTEHKU» OJVUHAKOBOW TONLLUHBI.

Ons kaxgon 2D-mogenu moryT 6bITb 3a4aHbl CBOU NapameTpbl LUTPUXOBKU: CTUMb
(MeTann, HemeTann), yron v war.

B anemeHTe «MecTo nog yCTaHOBKY KPYriON LWMAWLIEBOWN raku 1 CTOMOPHON
MHoronanyatou wanbbi» gob6aBneH BbIGOP CTaHAAPTOB Ha KPYrible LWNLEBbIE rankn 1
CTOMOpHbLIE MHOronanyaTon wanbbl. MoxeT npumeHaTeea kak FTOCT, Tak 1 DIN.

Peann3osaHsbl pac4yeTbl N NOCTPOEeHUe LLKNBOB I'IJ'IOCKOpeMeHHOVI nepepayun.

B WweBpoHHbIX 3yByaThbix Nepedadax peanms3oBaHa BO3MOXHOCTb 3a4aTh
OTHOCUTENbHOE YINOBOE CMELLEHME NONOXEHWs 3yObeB NONYLIEBPOHOB Ha NOMOBUHY
OKPY)XHOTO Liara. 3To NO3BONSET NOBLICUTL NMABHOCTL paboThbl TakMx Nnepeaay.

Mpwn pacyeTe UMNUHOPUYECKUX 3ybyaTthbix nepeaay BHELWHEro 3auenieHns MoXHO
3agaTb NapameTpbl YHePHOBbLIX YePBAYHbIX pe3 Nof 3yboLeBMHroBaHne nunm
3ybowwnndosaHme. Npu 3agaHnm napaMeTpoB BbINOSHAETCA aBTOMaTUYECKNIA
BU3yaribHbI KOHTPOSb rEOMETPUM MHCTPYMEHTa. B fanbHenwem 3agaHHble
napamMeTpbl YePHOBbLIX (Ppe3 YUnTbLIBAOTCA B reOMEeTPUYECKOM pacyeTe U pacyeTe
nepeaayn Ha NPOYHOCTb N AONTOBEYHOCTb.

MexaHuka: AHumayusi

MosiBunack BO3MOXHOCTb BbiOOpa MecTa coxpaHeHusi Buaeodarna BOCNpOn3BeAEHNS;
paHee NpuUoXXeHne aBToMaTUYECKN NbITanocb COXpaHnTb Bugeodann B katanor ¢ 3D-
MoZenbto, YTO NPMBOAMIO K cB0osIM B criyyae, Korga MoAenb pacnonaranach B
KaTanore, 3anpeLleHHOM Ang 3anucu (Hanpumep, noananka \Samples rnaBHOW nanku
KOMMAC-3D).

[HopaboTtaHa CnpaBoyHas cucrtema.

McnpaBneHbl HekOTopble OLWNBKKM, BbISIBAEHHbIE B NPOLLECCe aKCnyaTauuu.

KoHneepmep ECAD — KOMIIAC

[oGaBneHa BO3MOXHOCTb HanomnHATb ceoncTteamu M3 BOM-garna komnoHeHTbl 3D-
cbopKM neyaTHOW NnaTbl, CKOHBEPTMPOBaHHON U3 hopmaTta STEP 6a3oBbim
dyHkumoHanom KOMIMAC-3D. NMocne koHBepTauun us oopmata STEP Heobxoammo
3anyctutb TekcTtoBbii koHBepTep ECAD — KOMIIAC, BbINOMHWUTL CTaHAAPTHLIN HAabop
OEeNCTBUN C HAM, ucnonb3dyembli npu pabote ¢ 3D-koHBEpTEPOM, 1 co3gaTe CBoOMCTBA
KOMnoHeHTOB. Ob6sa3aTtensHoe TpeboBaHMe K KOMNOHEHTaM COOPKM, MONyYEHHON U3
dopmata STEP: 3HaueHuem ceorictBa « O6o3HadeHne» nnn «HanmveHoBaHmne»
KOMMOHEeHTa A0MKHO BbiTb No3numoHHoe o6o3HadeHne komnoHeHTa B ECAD-cucteme
(Hanpumep, XT2 nnn R12).

[HopaboTtaHa CnpaBoyHas cucrtema.

KMcnpaBneHbl HekOTopble OLWNBKK, BbISIBAIEHHbIE B NPOLLECCce aKCnyaTauuu.
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O6opydoeaHue: Kabenu u xxaymsol

- [obGaBneHa BO3MOXHOCTb pasMeLLaTh ANIEKTPUYECKME KOMMOHEHTbI n3genus (Kpome
HenocpeaCTBEHHO KOMMOHEHTOB XryToB/kabernen) Ha NloboM YPOBHE BIIOXXEHHOCTU
cbopkn. PaHee anekTpuyeckne KOMNOHEHTbI MOMIN HAXOAUTLCS TOMBbKO Ha NepPBOM
YPOBHE BITOXXEHHOCTW.

- [opaboTtaHa BO3MOXHOCTb noucka ganna 3D-moaenn KOMNoHeHTa, ecriv B 0GMEHHOM
XML-thanne B none Path3Dmodel BBeaeH NONHLIN NyTb K ddanny ¢ UCMNoSib30BaHNEM
cumBona «/».

- [obaBneHa BO3MOXHOCTb aBTOMATUYECKN COMOCTaBMATb LBET NPOBOAA, YKa3aHHbIN B
obmeHHom XML-dhanne, ¢ LBETOM NpoBoAa B dhanne LBETOB NPUITOXEHMS
(cable3D_colours.loa), 4To nNo3BONSIET aBTOMATUYECKN HA3HaYaTb LUBET Teny nposoa B
cbopke xryTa.

- [obaBneHa BO3MOXHOCTb aBTOMaTUYECKN 3anonHATb none HakoHeyHuku B « Tabnuue
COeANHEHNNY OaHHbIMK M3 B obMeHHoro XML-dbanna, ecnn B KOMIMAC-3nekTpuk gns
coeanHeHnsa yxxe Oblny HasHayeHbl HakoHeYHWKK; 3TO NO3BONAET aBTOMATUYECKM
nob6aBnaTb HakoHeuYHVKKN B cneumdukaumio Ha xryT/kabenb.

- Peanu3soaH aBTOMatMyeckuii nogdop «bnmxkanwmx» CnnanHoB-TPaAeKTOPU npu
MOAENMpoBaHuKM Xryta/kabens ¢ ncnonb3oBaHMEM KOMaHAbl Ykazamb Mapuwpym.
Mpu ykazaHum KpmBbIX «CBA3b» NpUNoXxeHne nogdbupaeT Lenoyky cnnanHoB-
TpaeKkTopun, Hanbonee BNM3KNX K HaYanNbHbIM U KOHEYHbIM TOYKaM YKa3aHHbIX
«CBasen». CNncok TpaeKkTopmi MOXHO OTPeSaKkTUPOBaTh BPYYHYIO.

- B «Tabnuue coeanHeHniny no komaHae Jobasums — [NokoHMakmHbie coeQuUHeHUs
nobasneHa onumsi aBTOMaTMyecKkoro 4ob6aBneHns CoOeAMHEHNN Mexay ABYMS
KOMMOHEeHTaMM N0 OAMHAKOBbIM HOMEPaM KOHTaKTOB; paHee 3TO ObINIo BO3MOXHO
TONbKO ANst O4HOUMEHHbIX Lienen.

- [losiBunack cneumanbHas kKOMaHga 45isi NOBOpOTa 3BEHLEB Pa3BEPTKU XryTa/kabena —
lMosepHymb eemku pazeepmku B MEHIO NpunoxeHns Paboma co xeymamu.
CHavana Hy>xHO BblOGpaTb TOUKY, BOKPYT KOTOPOM HEOOXOLMMO MOBEPHYTL 3BEHO, 3aTEM
BblGpaTb CamMo 3BEHO, BBECTM Yros NOBOPOTA B rpagycax U HaxaTb KHOMKY
lMoeepHymsb.

- [JopabotaHa CnpaBo4Has cuctema.

- WcnpaBneHbl HekOTOpble OLWMOKM, BbISIBMEHHbIE B NPOLECCe aKcnnyaTauuu.

N3MeHeHue KoMrisieKkma nocmaseku

1.

B koMnnekT nocTtaBku BKMNOYEHbI NpunoxeHns CmaHdapmHbie U3denus dnss KOMITAC v
Mamepuanbi u CopmameHmsi 05151t KOMIAC. OHn 3aMeHSAI0T NPUNOXEHUS
CmandapmHbie u3denusi u Mamepuasnbl u CopmameHmsbl, B CBA3M C YEM YKa3aHHbIE
NPUNOXEHUSA N3 KOMMNSEKTa NOCTABKN UCKITHOYEHDI.

B koMnnekT noctaBku BKNtoYEHO npunoxeHue Mokpbimusi.

MpunoxeHne npegHasHa4YeHo ANt MOAENUPOBAHNA NOKPLITUSA B AeTann unm cbopke.
MaTepuanbl NOKpbITUS BbIOUpatoTcs U3 npunoxeHns Mamepuanbl u CopmameHmbli Onsi
KOMIIAC.

MpenycmoTpeHo ABa cnocoba HaHEeCEHMS NMOKPLITUA: YKka3aHWe NOKpPbIBaEMbIX rpaHen/Ten
nnbo, HaobopoT, 06BHLEKTOB, KOTOPbIE HE MOKPbIBAOTCS. KOHTaKTHbIE Nmiowaakm (MecTa,
roe getanu kacarTcs Apyr Apyra U He NOKpbIBAKTCS) MOTyT ObITb aBTOMATUYECKN
WCKITHOYEHBI.

Mocne 3agaHus TONLWMHbI NOKPLITUST pacCYMUTLIBAKOTCS MNOLWAaab M Macca NOKPbITUS. OTK
AaHHbIE COXPaHAITCS B CBONCTBax obbekTa [Tokpbimue (4OCTYNHO And nepedayv B
ApYyrue CUCTEMbI).

B KoMnnekT nocTaeku BKMHOYEHO NpunoxeHne O6opydoeaHue: Cucmembl eHMUIAYUU,
npeaHasHa4YeHHoe AN NOCTPOEHNS Pa3BETBNEHHbIX BEHTUMSALMOHHbBIX CUCTEM.
MocTpoeHne cucTeM BEHTUMSALMM OCYLLECTBNSETCS HA OCHOBE CTUIEN.

CTunb cucTeMbl BEHTUNSALMN — Habop NnapaMeTpoB NPSIMOro yvacTka BO3yXOBOAOB U
3NeMEeHTOB BETBIIEHUI M MOBOPOTOB, CO3jaBaeMbIX aBTOMaTUYeCKU. [ NOBOPOTOB
NPSIMOYTONbHbIX CEYEHUI YYUTHIBAETCS OPUEHTALMSA: rOpMU3OHTanbHas 1 BepTuKanbHas. B
CTUMEe MOXHO yka3aTb MakcMmaribHy ANUHY NPSIMOro yvacTka Bo3ayxosoga. [Mpu
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HanMynun aHayeHnss MakcMMarnbHOW ANUHBI ANVHHLIA BO34yX0BO pa3buBaeTcsa Ha y4acTKu
B ctune Bo3amoxxHo ykasaTtb 06paboTky Topua cdnaHuem. MNpu Bbibope "C obpaboTtkon”
donaHew BM3yanuanpyeTcs B MOOENN.

B cTune MoxHo ykasaTb KpenexHble arieMeHTbl AN CoeANHEHNs BO34YXOBOAOB MEXAY
coboi 1 ¢ anemeHTamu BeHTUNAUMK. Konnyectso Heo6xoauMoro Kpenexa Ha cuctemy
OyoeTt noacunTaHoO aBTOMAaTUYECKM.

Mpodunb Bo3ayxoBoaa MoxeT 6bITb BbibpaH U3 npunoxeHns Mamepuansi u
CopmameHmsi 0nsi KOMITAC. 3nemeHTbl BO34yx0BOAA BbIOMPAOTCS M3 MPUNOXEHUS
CmaHOapmHbie U3denust dnsi KOMIIAC.

Cucrema BeHTUNAUMM MOXeT oTobpaxaTtbes B [lepeBe Mogenu Kak CaMoCTOATENbHbIN
00BbeKT unu Kak Habop 3NemMeHTOoB.

[ocTynHa BCcTaBka anemMeHToB U3 hanna.

B koMnnekT nocTtaBku BKMOYEHO NpunoxeHne Pa3bemMHble coeQUHEeHUsI, NO3BOnsioLLee
dopmupoBaTh 1 pa3MeLLaTb B cOopke HAbOp KPEeNeXHbIX 3NIEMEHTOB U3 NPUINOXEHUS
CmaHdapmHbie N3denus dnss KOMIIAC.

MpunoxeHne Pa3bemMHble coeQUHEeHUsI BKIoYaeT Tpu KoMaHapl, fobasnstowme
pasnuyHble Habopbl 3NIEMEHTOB:

- bBonmoeoe coeduHeHue — Habop 13 6onTa, Wwarnb 1 raex.

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

- Laud6sbi/2atiku Onsi coeOuHeHuUs1 — Habop m3 wamnb u raex.

Omnuyus eepcuu 21 om sepcuu 20

O6uwee

1.

MapameTpbl HOBbIX AOKYMEHTOB TeNepb XpaHATCS B WabnoHax JOKYMEHTOB
COOTBETCTBYHOLWMX TUNOB. Bknagka HoBble 4OKYMEHTbI HaCTpOe4HOro guanora
ynpasgHeHa. [Ins nuameHeHust kakoro-nnbo napameTtpa obbekTa v AoOKyMeHTa B LIefIoM
HeobXxoanMo N3MEHUTb 3TOT NapamMeTp B dpanne wabnoHa JOKyMeHTa COOTBETCTBYOLLIErO
TMna.

B meHo ®ann gobasneHa koMaH4a COXpaHeHUs1 AOKYMEHTa B Buae wabnoHa. BeegeHa
LUBeTOBas MHAMKALMSA paboThl ¢ cdharnom wabnoHa.

Cnncok HabopoB MHCTPYMEHTarbHbIX NAHenen MoXeT pacnonaratbCs He TONMbKO B Havane
NHcTpymeHTanbHOM 06nacTu, HO Takke y neBon unu npasoin rpaHuuybl okHa KOMIMAC-3D.
MpenmyLiecTBa Takoro NONOXeHus: ocBoboXxaeHne mecta B IHCTpyMeHTanbHoM o6nactu
N oToBpaXkeHne NosTHOro cnucka HabopoB MHCTPYMEHTarbHbIX NaHenewn (B
MHcTpymeHTanbHoM 06nacTv ymellaeTcs NyLlb HECKONbKO NepBbIX MYHKTOB CMMCKa U A11S
AOCTyNa K oCTanbHbIM NYHKTaM ero HeobxoaMMo packpbiBaTb).

[loGaBneHa BO3MOXXHOCTb Bblbopa pasgenutens uenon n ApobHom YacTu B AeCATUYHbIX
Apobsax: 3anaTasa unu Tovka. Hactporika npuMeHsieTcst K pa3MepHbIM HAaAMMUCsM, a Takke
CCbIfIKaM Ha 3HA4YeHUs1 CBOWCTB (B OTYETaX, TEXHUYECKNX TPEOOBaHUAX 1 Ap.).

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

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

OrpaHuyeHa BO3MOXHOCTb ucnonb3oBaHusa TexHonorum OLE (Object Linking and
Embedding): ctano HegocTynHo co3gaHne OLE-BcTtaBok B KOMIMAC-gokymeHTax.
KOMMAC-gokymeHTbl ¢ OLE-BCTaBkaMu, co3gaHHble B NpeablayLnX BEPCUsIX,
OTKpbIBaOTCS, 0TOBpaxatoTcsl, nevaTarnTCsa 1 AKCNOPTUMPYHTCA 06bI4HBIM 06pa3om.
BcTaBku MOXHO BblAenATb, KONMPOBATb, NepemMeLaTb, YAansaTb, HO KOMaH4bl OTKPbITUSA U
pefakTUpoOBaHUA BCTaBNEHHbIX JOKYMEHTOB OTCYTCTBYIOT. [INA BCTaBOK, MMEBLLMX CBA3b C
MCTOYHUKOM, MOUCK panna-ucTtovHmKa He Npon3BoamnTCs.

TpexmepHoe modesniuposaHue

1.

PaclwupeHa dyHKUNOHANbHOCTb NIMHENYATbIX NOBEPXHOCTEN:
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- HoBble KOMaHAblI NOCTPOEHUS NIMHENYATbIX NOBEPXHOCTEN:

- JluHen4yaTas NOBEePXHOCTb NO KPUBOW MU HaNpaBneHNO — CO3aeT NOBEPXHOCTb,
nonyyaemMyo gBMKEHNEM NMPSAMONTMHENHON 0bpa3sytoLern BOOb 3a4aHHOM KPUBOWA.
OpureHTaumsi obpasytoLLen B KaX4om TOUKe KPUBOW ONpeaenseTcs ykasaHHbIM
NPSAMONMHENHBIM OO BLEKTOM.

- JlnHen4yaTass NOBEPXHOCTb NO KPMBOW U NOBEPXHOCTU — CO34AET NMOBEPXHOCTb,
nony4yaemMyto ABMKXEHNEM NPsIMONMHENHOW obpasytoLen BAOoMNb 3a4aHHOW KPUBOMW.
OpuneHTaums obpasytoLLen B KaXXaom TOUKe KpUBOKW onpeaensdeTcsa HanpasneHnem
HOpManu K ykazaHHON NOBEPXHOCTMU.

- JInHen4yaTas NOBEPXHOCTb NO KPMBOW C KacCaHMEM K MOBEPXHOCTU — cO3JaeT
NMOBEPXHOCTb, NOMNy4Yaemyto ABMKEHUEM NPSAMONMHENHOW obpasytoLlen BOoSb
3agaHHoM kpuBon. OpueHTaums obpasytoLLen B KaXa0M ToUKe KpUBOKW onpeaensdeTrcs
HanpaBrieHMeEM KacaTenbHOM K yKadaHHOW NOBEPXHOCTM.

- JlnHenyaTas NOBEPXHOCTb NO ABYM NOBEPXHOCTAM — CO34aeT NOBEPXHOCTb,
nony4yaemMyto ABMKEHNEM NPSIMONMHENHON 06pasytoLen, KacaTenbHOW K ABYM
yKa3aHHbIM MOBEPXHOCTSM.

- YcoBepLueHCTBOBaHUe KoMaHabl JIMHenM4yaTass NOBEPXHOCTb NO ABYM KPUBbLIM:
- [o6aBneHa BO3MOXHOCTb YNpaBnsTb NOMOXEHMEM OTpe3ka, ABUXKEHME KOTOPOro no

HanpaensoLwmm obpasyeT NOBEPXHOCTb:

- Mo AJIMHEe HanpaBnAKLWUNX — OTPE30K OBMKETCS Tak, YTO B KaXX40M MOSOXEHUN
€ro KOHLbl OTCEKaIOT OT HanpaBnsLNX Y4aCTKM, NPONOPLMOHanbHbIE ANIMHAM
HanpaBnsawLWuX,

- napannernibHO caMoMy ceb6e — B NepBOHaYarbHOM MOJIOXKEHUN OTPE30K
pacnonaraeTcs B NIIOCKOCTU, NeprneHANKYNApHON 3agaHHOMY NPSIMOSIMHENHOMY
006BEKTY, M BO BpeMS ABMXKEHMS OCTaeTCs napansiesieH 3ToMy MONOXEHUI0,

— NO 0CEeBOM NIMHUN — B KaXXAOM MOMOXEHNN OTPE3OK HAXOAUTCH B NNIOCKOCTY,
nepneHanKynsapHoOn 3agaHHON OCEBOMN NMNHUK (KPUBOW MPOU3BOSTbHON hOPMBbI).

- BkntoveHune/oTknoyeHe pa3bneHms NnoBEPXHOCTM Ha rpaHu pebpamu, BbIXOAALLMMMN

13 BEPLUMH HanpaBnsoLLKMX.

[ob6aBneHa BO3MOXHOCTb CO3aHMsA B MOAENW KPMBbIX KOHUYECKOro ceyveHust. [oCcTynHbl
cneayoLwme cnocobbl NOCTPOEHUS (peann3oBaHbl OTAENbHbIMU KOMaHaaMu):

= MO TPEM BepLUMHaM TpeyronbHMKa 1 AUCKPUMUHAHTY,

— 1O TPEM BepLUMHAM TPEYrofibHVKa 1 TOYKE Ha KPUBOM,

— MO HayanbHOW U KOHEYHOM TOYKaM, KacaTernbHbIM B HAX U AUCKPUMUHAHTY,

= N0 Ha4yanbHOW 1 KOHEYHOW TOYKaM, KacaTernbHbIM B HUX TOYKE Ha KPUBOW.

B cbopke MoxHO caenatb noacbopky Noboro ypoBHA NOABWMXKHOW, T.€. pas3peLlmnTb
B3aMMHOEe nepemeLleHne ee KOMNOHEHTOB. PaHee B cbopke MOXHO ObINo nepemelyatb
noacbopKy LeNMKoM, HO HE KOMMOHEHTbI BHYTPU Hee.

Mpn nepemeLLeHnn KOMMOHEHTOB NOABWKHON NOACOOPKM YUUTBIBAOTCA HE TOSBLKO
COMNpsXXeHWsl, CBA3bIBAOLLME KOMMOHEHTbI NOACO0PKM ApYr C OPYrOM, HO U COMPSKEHUS,
CBA3bIBaOLLME UX C OCTaNbHbIMW KOMMNOHEHTaMu c6Opkn. TO eCTb, C MOMOLLbIO
conpsikeHn noacbopkm MoryT 6biTb pasMeLleHbl Tak, YTO MX KOHCTPYKTUBHO NOABWXKHbIE
YyacTu 3arMMyT B COOpKe NOSIOXEHME, OTIIMYHOE OT NOMOXEHMS B (hanne-ncTouHmke
nogcoopku.

3a cyeT NOABMXKHOCTN KOMMOHEHTOB BHYTPM NOACOOPOK ynpoLaeTca npouecc co3aaHus
cbopoyHor Moagenu (NpuaaHUsa ee YacTsM HYXXHOMO MOSIOXKEHMUS, CONPSHPKEHUS CO
CMEXHbIMW KOMMOHEHTaMW), @ TakkKe NoABNAETCH BO3MOXHOCTb UMUTMPOBaTbL paboTty
NPOEKTMPYEMOro MeXaH13Ma C Lienbio KOHTPOMS Uin 4eMOHCTpaLnn.

MosiBMNacb BO3MOXHOCTL BBOAA Hagnucen u tabnuu B TPEeXMEpPHbIX MoaenAx.
Hagnuce/Tabnuua pacnonaraeTcsa napanjeribHO yKa3aHHOIZ NMOCKOCTM U MOXET ObITb
COOTHeCeHa C nNpon3BoJibHO Bbl6paHHbIMVI obbekTamm Mmogenu.

[opaboTaHbl TexHMYeckne TpeboBaHNs B MOAENN: TeNepb OHM OTOBpaXxatTca U MOryT
pegakTMpoBaTbCs HENOCPEACTBEHHO B rpadmyeckon obnactu. MNMonb3oBaTenb MOXET
3agaTb WMpUHY obnacTtn TexHuyeckux TpeboBaHui 1 BblbpaTh MX pasMeLleHne: B
BEPXHEM UMM HUXHEM NpaBoOM Yriy okHa. Kpome Toro, TexHuyeckme TpeboBaHus
npeacTasreHbl Kak 06bekT B [lepeBe mogenu, 4To NO3BONSET ynpaBnsaTh UX
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10.

11.

12.

13.

14.

0T06pa>KeH|/IeM B OKHe. BO3MOXHOCTb paGOTbI C TEXHNYECKMMU Tpe6OBaHI/IFIMI/I Ha
OTAENbHONM BKNagke no-npexHemy O0CTYynHa.

Mpwn HacTpovike BCTaBKkN Noacbopkm B COOPKY MOXHO BblGpaTh, kak noacbopka formKHa

oToOpaxaTtbces B crneumdmkanmm cOopKu:

- Kak cbopoyHasa eguHuua — B crneumdmkaumm cbopkm bygeTt oanH o6bexT,
COOTBETCTBYOLWMI Noacbopke,

-~ WM Kak Habop COCTaBHbIX YacTen — BMECTO 06bekTa, COOTBETCTBYHOLLEro noacbopke,
cneundukaunst coopkm byaeT cogepxaTb 06beKTbl, COOTBETCTBYHOLLNE KOMMOHEHTAM,
KOTOpble HaxoasTcst B noagcbopke Ha NepBOM YpPOBHE.

PeanunsoBaHa HoBasi koMaH4a NOCTPOEHUS NPOCTPAHCTBEHHbIX KpBLIX — MemacnnalH.
OHa cosgaeT KpuBYHO C BbICOKMM NOPSAKOM rMagKoCTu U NfaBHbIM U3MEHEHNEM KPUBU3HBI.
MeTacnnaiH cTpouTcsa Ha 6a3e XxapakTepucTUYEeCKOn ToMaHoM N MOXET NPoXoauTb Nnbo
yepes ee BEPLUMHbI, NTMOO KacaTemnbHO K ee CErMeHTaMm.

Onsa npegctaenenms B8 KOMITAC-3D ncxogHblX TpUaHrynsuMOHHbIX/TeCCENSALNOHHBIX

AaHHbIX (CKaHMPOBaHWE 1 T.4.) Tenepb UCMNONb3yeTcsa cneunanbHbIf o1u20HaIbHbIU

obbekm. PaboTa ¢ Takum o6bekToM TpebyeT HaMHOIro MeHbLLE PECYPCOB KOMMbKOTEPA NO

CPaBHEHUIO C TOYHOW reoMEeTpPUEN, NPUMEHSABLLENCSA ANA NPEeACTaBNeHNa 3TUX AAaHHbIX

paHee:

- umnopT u3 dannos popmatoB STL n JT nponcxoant BeicTpee n NnoTpebnseTr MeHbLue
ornepaTMBHOW NamaTw,

— YCKOPSIIOTCSI COBUT 1 MOBOPOT Npu paboTe ¢ Moaenbo,

- hann mogenn MMeeT MeHbLUNA 0OBEM.

Taknm ob6pas3om, Tenepb MOXHO BbICTPO MMNOPTUPOBATL Pe3ynbTaTbl CKAHMPOBAHUS,

xpaHdwmeca B STL-hanne, u ucnonb3oBaTtb NOMyYEHHbIE NOSIMIOHarNbHblE 0OBEKTHI Kak

OKpPY)XeHMe Npu co3gaHun HoBow mogenu. [locTynHa np1Bsi3ka K BepLuMHam

NONUroHasnbHOro o6bekTa Npu BbIMOMHEHUN N3MEPEHNI 1N MPOCTAHOBKE Pa3MepOB.

MonuroHanbHbIN 06BEKT MOXHO MOMY4YUTb HE TONBbKO NyTeM YTeHus u3 popmartoB STL n

JT, HO 1 nyTem npeobpa3oBaHMsa Tena unm NOBEPXHOCTW.

Mpy HeO6XO4MMOCTIN NONMIOHANbHbIN 0OBEKT MOXHO Npeobpa3oBaTb B TOYHYIO

reoMeTpuo — Tesio UM NOBEPXHOCTb.

HopaboTaHa komaHga MacwmabupoeaHue. B Hel NosBUAUCH CneayoLmne BO3MOXHOCTH:

— MaclwTabupoBaHue KpMBBIX N TOYEK, B TOM Yncrne pedep 1 BepLInH (paHee
mMacLTabrpoBanunch TOMbKO Tena u NoOBEPXHOCTH),

- 3ajaHue pasHbiX KO3aMLMEHTOB MacluTabnpoBaHns N0 OCAM CUCTEMbI KOOPAMHAT,

- [ANs Ten v NnoBepxXHOCTeN — COXpaHeHMe KOMUN UCXOAHbIX OOBEKTOB, ANS KPUBbIX U
TOYEK — CKPbITUE NCXOOHbIX OO BbEKTOB;

— MaclwTabrpoBaHNEe HECKOSTbKNX 0OBHEKTOB (B TOM YMCIE Pa3HOTUMHBLIX) 3a OAUH BbI30B
KOMaHAbl.

Mpwn BbINONTHEHUKM ByNEBOM onepaumnm SOCTYMHO CO34aHNE KOMUA y4acTBYHOLLMX B HEW Ter.
Takum obpasom, B MoAenNn MOXHO Nonyy4nTb pesynbtat Oyneson onepaumm n COXpaHuTb
reoMeTpuro UCXOOHbIX Ten.

MosiBunca HoBLINM cnOcob NOCTPOEHUSA CKPYIIEHNS C MEPEMEHHBIM PagUycoM — Mo
rpaHn4HoOn KpuBow. lNocrne ykasaHus rpaHUYHOM KPUBOW paguyC CKPYrNeHNsa B KaXKaom
To4ke pebpa paccumTbiBaeTCs Tak, YToObl yka3aHHasa KpMBas siBNAnNach rpaHuLen
NMOBEPXHOCTU CKPYrNEHNs.

Ecnu mogenb MMeeT HECKOSBbKO UCNOSTHEHUI, TO B npouecce YnpaesieHue cesi3aHHbIMU
qYepmexxaMu MOXHO YKasaTb A58 KaK4oro yeprexa, ¢ KakuMuM UMEHHO UCNOSTHEHNSMU OH
cBs3aH. 1o ymonyaHuio YepTex CBA3bIBAETCH CO BCEMWN UCNOSTHEHUAMU MOOENW.

[opaboTtaHo conpsikeHne Ha paccmosiHuU: npu ero HanoXeHUn MOXHO 3a4aTb HE TOMNbKO
KOHKpETHOE 3Ha4YeHne pacCTosHUA Mexay o6bekTamu, HO U Ananas3oH, B KOTOPOM 3TO
3HaYeHNe MOXEeT HaxOAUTbCS.

HoBbIn cnocob 3agaHns opMbl KPMBOW B CEYEHUN ANS NOBEPXHOCTU KOHNYECKOro
ceveHnss — MuHumMym HanpsikeHus. [1py MICNONb30BaHMKM 3TOrO cnocoba Anst KOHNYECKNX
KPUBbIX B CEYEHUSAX MOBEPXHOCTM aBTOMATUYECKM NOAOMPaETCst TAKON NHXEHEPHbIN
AVCKPUMMHAHT, NMPU KOTOPOM UHTErpanbHoe 3HauyeHue KpUBU3HbI KpUBOW MUHMMAIBHO.

23



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

YnydweHa komaHaa lMpodnieHue nogepxHocmu: NosiBUNAch BO3MOXHOCTb NPOASIEHNS
MHOrorpaHHON NOBEPXHOCTM 3a ee rpaHuLly, COCTOALLYI U3 pebep CoCeaHNX rpaHeil.
PaHee 3a oauH BbI30B KOMaHbl MOXHO GbINO NPOANUTL NULLL OAHY rPaHb, a rpaHuLa
MOrfia COCTOSITb TOMbKO U3 pebep 3ToW rpaHu.

D,opa60TaH npoLecc co3gaHnsa ghacku:
nosiBUNachb BO3MOXHOCTb SIBHOrO BKIOYEHUS cpe3a yrna, T.e. obpa3oBaHus Ha ero
MecTe NOCKOW TpeyronbHOM rpaHu (paHee cnocob o6paboTkM yrna — co Cpe3om unu
6e3 — BbIGMpanca aBTomaTMyeckn B 3aBUCUMOCTUN OT COCTOSAHMSA onumm Mo
KacamesibHbIM pebpam);

- MosiBUNacb BO3MOXHOCTb OCTAHOBKM (DacKM B 3afaHHbIX TOYKax, T.e. NOCTPOEHUA
dackn Ha BblbpaHHOW Nonb3oBaTenem Yactn pebpa — aHanorM4yHo ToMy, Kak 3To
MOXHO caenaTb B komaHae CkpyarieHue.

OTBepcTUE/BLIPE3 B NIMCTOBOM TESE MOXHO CO3aBaTh C NepneHanKynsipHON KPOMKOW, T.€.
¢ GOKOBbIMM rpaHsiIMU Takon POPMbI, YTOOLI Ha pa3BepTke OHM GbinK NepneHanKYNapHbI
MAOCKOCTW NncTa.

Mpwn BbigeNneHnn 0603Ha4YeHUs (MMHUN-BLIHOCKK, 0003HAYEHNS LLEPOXOBATOCTM U T.1.)
Tenepb NOACBEYMBAIOTCS, KPOME CaMOro 0603Ha4YeHus, Takke 0OBbEKTbI, K KOTOPbIM OHO
oTHocutcA. PaHee 3T 06bEeKTbI MOACBEYMBANUCH NULLL NPY CO34aHMN UMK
pefakTnpoBaHms 0603HauYeHus.

Mocne NpocTaHOBKM NEPBOro accoumMaTUBHOMO pasmepa (nboro, KpoMe yrioBoro) B
NepBOM U3 UMEIOLLMXCHA B MOLENM 3CKN30B BCE KOHTYPbl B 3TOM 3CKM3€ aBTOMAaTUYECKM
MacLTabumpyoTcst ¢ KO3MULNEHTOM, PaBHbIM OTHOLLEHWUIO 3a4aHHOMO 3Ha4YeHMs pa3mepa
K ucxogHomy. bnarogapsi 3ToMy MOXHO CTPOUTL 3CKU3 NPUONM3NTENBHO, a 3aTeEM
YMEHbLUNTb UMK YBENUYNUTb €ro LENNKOM, MPOCTaBUB OOUH pa3mep (paHee pa3mep
BO34EMCTBOBAS N1Lb Ha «CBOM» OOBHEKT UMM OOBLEKTDI, M3-3a YEr0 3CKN3 MOT CUSbHO
aedopmmpoBaTbCs).

Mpun npocTaHOBKE NOCNeayLWNX pa3mMepoB B NEPBOM 3CKM3E, a Takke pasMepoB B
oCTarnbHbIX 3CKM3ax MaclTabnpoBaHne He NPOU3BOAUTCS.

[lopaboTaH npoLecc NpoBEPKN KPMBU3HbI MOBEPXHOCTU: B HEM MOXHO BKIIOUYNTb
0oTOOpaxeHWe LIBETOBOW KapTbl KPUBU3HbI, T.€. OKPACKy y4acTKOB NMOBEPXHOCTU B pa3Hble
LBeTa B 3aBUCMMOCTM OT KPMBM3HbI 3TUX YYaCTKOB.

B komaHae lMpoeepka HenpepbIieHOCMU NOSIBANACL BO3MOXHOCTb paboThbl C
NOBEPXHOCTSIMU: onpeaensieTcs TUn HenpepbIBHOCTU Ha NINHUN CTbika NOBEPXHOCTEN.

Mmetowmecs B nMcToBOoM Tene nsobpaxeHus pesbbbl, ocn, 0603HaAYEHNS 1 pa3mepsbl
(KpoMe Npon3BOAHLIX) TENEPb CreayloT 3a CBOMMM OMOPHbLIMKM OObEeKTamMmM nocne
N3MEHEHMS NX MOJNOXEHUSA B pe3ynbTaTe Co3AaHus CruboB pasnmMyHbIMU KOMaHOAMW,
crnbaHus/pasrmbanHnst crmboB., a Takke Nocne nepexoaa B PeXnm pasBepTKu.

Pa3mepbl (kpome Npon3BoAHbIX) U 0603HaYEHMs, NPOCTaBIEHHbIE B MOAENM,
nepecTpanBaroTCa nocre maclwtabpoBaHusi Tena MoAenu; 3Ha4eHnss pa3mepoB Mpu 3TOM
nepecyMTbIBalOTCS.

B komaHae logepxHOCMb M0 cemu KpuebiX MOXHO BblOpaTb BapnaHT CONPsKeHUst
nadko (1. €. C paBHOW KPUBM3HOWN) MeXAy CO30aBaeMON NOBEPXHOCTLIO U NMPUMbIKAOLLEN
K Hen. PaHee Bbinn JoCTyNHbI BapuaHTbl conpsixxeHus Mo kacamenbHOU 1
lMepneHAukynsipHo.

3Ha4nTenbHO YCKOPEHHO CO34aHne N pefakTupoBaHMe MaccMBOB onepaummn. et
Hanbonee 3ameTeH Ha MaccuBax ¢ HONbLUNM KONMYECTBOM 3K3EMMNNAPOB, B KOTOPbIX HE
ncnonb3yeTtcs Tabnuua n3aMeHsieMbIX NEPEMEHHBbIX.

HopaboTaHo BpalleHMe TPEXMEPHON MOAENN C MOMOLLLIO MaHunynaTopos 3Dconnexion.
Tenepb LEHTPOM BpaLleHus aBnseTca bnvkanwas K ueHTpy okHa KOMIAC-3D Touka
mogenu. lNocne ocTaHOBKWU BpalLeHUs LLeHTP BpaLleHusa nepeHasHavaeTcs. [pu HaxxaTon
knasuwe <Ctr/> mogenb BpallaeTcs BOKPYT LeHTpa CBOero rabapuTHOro
napannenenunega.

CBs13b OOBLEKTOB C BEpLUMHAMM 3CKM30B CTana boree ycToMn4nMBOM 1 NpeackasyemMom:
noTeps BEPLUMHbI-MCTOYHMKA CBA3M NPOUCXOAMT TONbKO NpY yaaneHum u3 ackmuida obbekTa,
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KOTOPOMY NpuHagnexana BepLluvHa; Npyu peaakTMpoBaHUN 3CKN3a CoXpaHsaeTcs
NMHopmaLMsa O TOM, C Kakor M3 BEPLLMH NMUHUN 3CKMn3a Obin cBsA3aH 0ObEeKT — C
HavarnbHOM NN KOHEYHOW.

Fpaghuyeckue OOKymMeHmMbI

1. PaboTta c orpaHmyeHnamun B rpapmnyeckmx JOKyMeHTax n ackusax ctana 6onee yaobHom:

- MHopmaumsi 06 orpaHNYEHNsIX, HaNOXEHHbIX Ha 00BLEKTLI, TENepb NpeacTaBneHa B
rpadomyeckon ob6ractTM HaMHOro HarnsgHee, Yem paHblue, 0COH6EHHO B CriyYasx CBS3M
obbekTa ¢ gpyrmmm obbektamu (Hanpumep, napanienbHOCTb, PABEHCTBO ASH) U
HanNnunsa y obbekTa HECKOMbKUX OAHOTUMHBIX OrpaHNYEeHNUN,

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

- BblOOp orpaHnyeHni ansa yaaneHust 1 camo yaaneHue BoO3MOXHbl HENoCpeACTBEHHO B
rpacumyeckomn obnactu, 6e3 obpalieHus k NaHenn napameTpos,

- KomaHaa OepaHu4yeHusi 06ekma No3BoNsAeT He TONbKO NPOCMOTPETbL U yaanuTb
orpaHnyeHnst 06bEKTA, HO U HANOXMTb HA HErO HOBbIE OrPaHNYEHNs], NPU 3TOM
OOCTYMNHbI NYLWb Takne orpaHnYeHnsi, KOTopble MOryT ObITb HANOXeHbl HA 06 bEKT
AaHHOro Tuna.

2. [o6GaBneHa BO3MOXHOCTb CMEHbI CTOPOHbI PACNOSOXEHWUST 9KBUONCTAHTbI OTHOCUTENBHOTO
6a30Boro o6bLEKTa Npu ee peaakTUpPOBaHNNA.

3. Hagnucu B 0603HayYeHnn, pasmellaemble Hag UnNu Noa BbIHOCKOM, TeNepb MOXHO ABUraTb
BAOJSb 3TON BbIHOCKU (pPaHee HaanuCb Mormna Haxo4MTbCsa TONMbKO Haa/nog cepeavHom
BbIHOCKM).

Tekcmoenblili peGakmop

YnyulieHo ynpaeneHve ctunem syeek Tabnuuy;: Ha MNaHenb napameTpoB AoGaBneHb!
anemeHTbl ANs Bbibopa rpaHuy, 1 ux cTuns. Micnonb3oBasLuniics paHee auanor MpaHuybl
yrpasgHeH.

Paboma co ceolicmeamu u omyemamu

1. ¥YnydweHusa MNaHenn coctaBa n3genus:

- BkntoveHne/oTknoueHne oToBpaXXeHMst KONTOHOK Tenepb NPoM3BoauTCs NyTem Bblbopa
N3 Cr1cka COOTBETCTBYIOLLINX CBOMCTB (paHee Ans 3Toro TpeboBanoch Bbi3biBaTb
ananor). B cnucke Takke JOCTYNeH NOUCK NO MMEHM CBONCTBA M Nepexo K CO34aHuIo
HOBOrO CBOWCTBA B TEKyLLEeM JOKYMEHTe.

- [obaBneHa obnactb anst paboTbl C AOKYMEHTaMMU, NOAKTHOYEHHBIMW K U3OENNI0 U ero
COCTaBHbIM YacTaM. B aTon obnactn MOXXHO NpocMaTpuBaTh YXKe NOAKMOYEHHbIE
OOKYMEHTbI U o6aBNsATb HOBbIE.

- [MosiBunack MHAMKaLMS HeaKTyanbHOCTM MacChl U3AENUSA N ero COCTaBHbIX YacTen —
po30BbI POH Y COOTBETCTBYIOLLUUX siueek. [1pn aTom Ha NaHenu ctaHOBUTCA AOCTYNHA
KHonka gnga nepecyeta MUX mogenu. lNocne ee HaxaTusi 3Ha4YeHNEe Macchbl
akTyanmsmpyeTcs.

2. CaonctBo Kosiuyecmeo Tenepb MOXET MMETb APOOHbIE 3HAYEHUS, 3anucbiBaeMble B BUAE
AeCATUYHOM NN 0bbIKHOBEHHON Apobu (paHee — TONbKO Lenble). 3To obecneynsaeT
BO3MOXHOCTb BBOAA KONMYeCTBa B eAMHMLax ANVHbl, Maccbl v o6bema a51s COCTaBHbIX
yacTew nsgenuvsa B pasgene Mamepuaribi, a Takke Konnmyectsa KOMMIEKTOB YNaKoBKN B
pasgene Komrisiekmesi.

Paboma co cneuyugukayueu

1.  HoBble BO3MOXHOCTU paboThbl C AOKYMEHTaMM, NOAKMOYEHHBIMU K 06 bEKTY
cneundmkaunu:
- (anga obbekTa cneundmkaLmm, CoO3gaHHOIO BPY4YHYH0) NOfb30BaTeNlb MOXET
NpPOM3BONbHO BbIOMpPaTh AOKYMEHT, U3 KOTOPOro B 06bEKT cneundmrkaumm nepegaerca
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3Ha4veHune ceorcTBa @opmam, N JOKYMEHT, U3 KOTOPOro nepefarTcs 3HaYeHUs
ocTarnbHbIX CBONCTB (paHee BCe CBONCTBA M3BMEKanMChb M3 NepBoro AOKyMeHTa B
CNUCKe NOAKITKYEHHBIX, 4118 ero CMeHbl TpeboBanocb N3MEHUTb MOPSIAOK CrieaoBaHMs
OOKYMEHTOB),

- B CMUCKe NOSIBUNAcChb MHOUKAUMA JOKYMEHTOB, U3 KOTOPbIX B 0OBEKT cneumdpukaumm
nepegaetca popmat U/mnum octanbHble CBOUCTBA.

B KOHTEKCTHOM MEHI0 0GBHEKTOB B AOKYMEHTE-CcreundmkaLmm nosiBunack komaHaa
CKpbITb, OTKNIOYaLasi nokas oobekta B Tabnmue. OTMeHa Npu3Haka «CKpbITbIAY»
NPOM3BOANTCS KOMAHOOW KOHTEKCTHOIro MeHio MokasaTb B cneumanbHOM pexnve, B
KOTOPOM OTOBpaxatTcst TONbKO CKPbITble 0O BEKTHI.

Onuusa lMoka3sbieamb 6 mabnuuye B CBONCTBax 0ObeKTa UCKMOYeHa.

Umnopm u akcnopm

1.

[MosiBunack BO3MOXHOCTb YTEHUA MoAenen uia nponpuetapHbix popmaTos, T.e. popmaToB
mogenewn gpyrux CAD-cuctem: NX, Creo, SolidWorks, Inventor, Catia, SolidEdge. B Tom
yucne Takme Mogenu MoxHo BctaBnsaTb B c6opky KOMIMAC-3D B kayecTBe KOMMNOHEHTOB.

Mpn nmnopTe rpadunyecknx gokymeHtoB oopmata DXF n DWG Tenepb MOXHO BbibpaTh
TN o0bekTa, Noly4aemMoro B pesyrbTaTe YteHns Tabnuy: Tabnmua KOMMAC-3D nnn
MakpoanemeHT. PaHee Tabnuubl MMNOPTUPOBANUCL B BUAE MaKpO3IEMEHTOB.

Mpun umnopTe dannos popmata JT NPON3BOAUTCA TaKKe YTEHME 3annCaHHbIX B HEM
aTpmnbyToB. 3HayeHns aTpnbyToB CTAHOBATCS 3HAYEHUAMWN CBOWCTB pe3ynbTUpYyoLLen
mogenu. ATpubyTel SourselD, SourseName, SourseDescription, SourseAuthor,
SourseOrganization, SourseMass u SourseDensity npeobpasyoTcs B CBOWCTBa
ObosHa4yeHue, HaumeHosaHue, KommeHmaputi, Aemop, OpzaHu3ayusi, Macca v
lTnomHocmb COOTBETCTBEHHO, @ OCTarbHble aTpubyTbl — B NONb30BaTENbLCKNE CBOWCTRA,
aBTOMAaTMYECKM co3aaBaemble B Mogenu. [pn HeobxoanmMoCTn MOXHO YCTaHOBUTb
COOTBETCTBUE aTpMbYyTOB U CBOWCTB, B TOM Yncne 6ubnmoTeyHblxX; 4OCTYMHbI TaKKe 3anvcb
COOTBETCTBUN B (hann u YteHne 13 danna.

Mpu akcnopTe mogenu B oopmat JT nosisMnack BO3MOXHOCTb Nepefayun napameTpoB
MLX n ceoncTte. CBoMCTBa 3anuCbIBalOTCA B BUAE aTpmMbyTOoB.

MNosBnnacb BO3MOXHOCTbL COXpaHEHUSA B pann 1 YTeHUA U3 dparna napameTpoB 3KcnopTa
B cbopmatbl STL, JT, STEP 1 napameTtpoB nmnopta n3 coopmatoB JT, STEP. Takum
o6pasom, ogHaxabl caenaHHy HaCTPOKMKY aKCnopTa UM MMNopTa MOXHO MCMNOSMb30BaTb
MOBTOPHO MK NepeaaTtb Ha Apyroe paboyee mecTo.

MosiBnacb BO3MOXHOCTL MMMNopTa mogenen dopmata OBJ.

MakcumanbHoe NMHenHOoEe OTKIIOHEHME, KOTOpPoe MOXHO 3aaTh Npu HacTpPoOKrKe aKcnopTa B
dopmatel STL, JT, VRML, yeBenuyeHo go 30 mm.

lpunoxeHus

1.

OGopydoeaHue. Tpy6onpoeoodsi
MosiBUNack BO3MOXHOCTb YCTaHOBKM 31EMEHTOB (OOHKM, WITyLepa) Ha NOBEPXHOCTb
TpyObl. Mpn ycTaHOBKE MOXHO 3a4aTb NOSOXEHWE anemMeHTa Ha Tpybe (cmeLleHue,
OTCTYN, HAKIMOH), 4O6aBUTL NOAPE3Ky NO AnameTpy, Npn HeobXoANMOCTM U3MEHUTD
napameTpbl anemeHTa. Ecnv B Mmogenu anemeHTa ykasaHo OTBEPCTME, KOTOpoe
Heobxoaumo Ao6aBuTb NpKU yCcTaHOBKE Ha Tpyby, TO OHO [06aBNAETCS aBTOMATUYECKM.

- [obaBneHa BO3MOXHOCTb MOCTPOeHUst TpybonpoBoaa B cbopke 6e3 cosgaHusa canna
Ha aucke.

- TlosiBMnacb BO3MOXHOCTb 3aaHus LuBeTa TpybonpoBogam no TeKyLeMy Crot. 3To
no3sondaet 6onee HarnsgHO oTobpaxaTb pasHble CUCTEMbI B COOPKe C nocreayloLwen
nepegadven LBeTa Crosi B YepTeX.

- TlosiBMnacb BO3MOXHOCTb B Ka4eCTBE aBTO3/IEMEHTOB B CTUNE A00aBNATb KPECTOBUHBI.

O6opydoeaHue: MemannoKkoHCmMpyKyuu
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B KoHcpurypauumn npunoxeHus gobasneHa HacTponka pasmeLleHns BHOBb

co3aBaeMbIX N1EMEHTOB NPUNOXKEHUS HA CNOSX C 3aaHHbIM LIBETOM.

B KaTtanor npunoxeHnsa gobaeneHbl COPTaMEHTbI:

- [OCT 13622-91 lNpodunu npeccoBaHHbIE NPSAMOYIOfibHbIE PABHOMONOYHOIO
TaBpPOBOrO CEYEHUSA N3 antOMUHUEBBIX N MarHMEBbIX CMaBoB.

- FOCT 29296-92 Npocnnm npeccoBaHHble NPSIMOYrOfibHble HEPABHOMOIOYHOMO
TaBpPOBOro CeYEHUs 13 antoMUHUEBBIX U MarHMEBLIX CMaBOB.

- [OCT P 56043-2014 MNpodunu npeccoBaHHble Oynbboo6pasHbie MON0COBOro
CYMMETPUYHOIO M NOSTIOCOBOr0 HECUMMETPUYHOIO CEYEHUIN C TpaneuneBngHom
rOfloBKOW U3 antoMUHMEBBIX CM1aBOB.

JobaBneHbl komaHabi:

- KHuua — co3paeT aneMeHT KOHCTPYKLUMM Koprnyca Anst COeAUHEHUS OTAEeNbHbIX
Yyacten Habopa, pacnonararowmxcsa nog yrnom. lNMpegycMoTpeHa BO3MOXHOCTb
MOCTPOEHUSA KHULbI C OTOTHYTbIM onaHuem.

- KHuya mopuyeeasi — co3faeT NUCTOBYIO AeTarnb ANs NoAKpenneHns cBoboaHbIX
TOpLIOB pedep XKeCTKOCTH.

- Ha3Hayumb npunyck — Ha3Ha4aeT NpunycK Ha KPOMKM NIMCTOBbIX AeTanen ang
KOMMNEeHcaumMm HETOYHOCTEN Npu cObopKe 1 cBapHbIX AedopMaLmsiX.

- Bbiepy3umb koHmyp e DXF — co3faeT haiin ¢ KOHTYpOM NMCTOBOW AeTanu B
dopmate DXF ans nepegaymn Ha nasepHbid ctaHok ¢ YlY.

Mpy NOCTPOEHNN N30NALNKN FPaHN B KaYeCTBe rpaHuL, Tenepb MOXHO BblGnpaTtb

NSIOCKOCTW.

[Mpn NOCTPOEHMN U30NALMM FPaHN N U30NALUN Tena NosBMNacb BO3MOXHOCTb

aBTOMaTUYECKN BbIOMpaTh KacaTenbHble rpaHn ¢ HaxaTon knaeuwen <Ctrl>.

[ob6aBneHa BO3MOXHOCTb 3arpykatb MoOAenM MeTanioKOHCTPYKLUMIA, MOCTPOEHHbIX B

Aveva 1 coxpaHeHHbIX B hopmate xml.

Banbl u MmexaHu4yeckue nepedaqu

3akoH4YeHa peanusaumsa noaaepXkkm paboTbl NPUNOXEHNUST ¢ MOHUTOPamMKn 4K n nv
noao6HeIM, ¢ MacwTabuposaHuem wpudToB 6onee 100%, 3aBepLueH nepexon Ha
mMacLiTabmpyemMble NMMKTOrpamMmmbl.

PeannsoBaHa BapnaTtMBHOCTb KOH(UrypaLmm KOHCTPYKLMIA LUECTEPEH, LLUKUBOB,
3BE3404eEK U T. 4. (pasHoobpasHble BMAbl NOAHYTPEHMIN, BbIGOPOK, BLIHOCOB 3yBG4aTbiX
BEHLIOB), 4TO obecneunno GbICTPOE M NPOCTOE NOCTPOEHME MHOXECTBA AeTaren Takoro
TMna .

PeanunsoBaH pacyeT n NpoeKTMpOBaHNE KOHUYECKOW NpsiMo3ybon nepenayn
BHYTPEHHErO 3aLenseHuns.

[ob6asneH HoBbIN BMA cTyneHn — LiunuHgpuyeckasn 600bILKa.

B mogyne pacyeta umnmHapuMyecknx nepefad BHELWHEro 3auenneHns peanvsoBaHa
WHTEerpauus ¢ Mogyrem MHorokputepuansHon ontummaaumm |0S0O, yto obecneunno
BO3MOXHOCTb nogbopa napaMeTpoB nepegady, obecneymsaoLmnx 6omnee pecypcoemMkyto
N HagexHyto paboTy nepenay B Tex xe rabapuTHbIX NapameTpax.

Ona 3ybuyaTbix yunuHgpuyeckux nepenay gobasneH BapnaHT packm no BbicoTe 3yba
(NnpumeHsieTcs Ha 3apyBexXHbIX KOHCTPYKUMSAX 3yB4uaTbIX KOnec).

O6opydoeaHue: KabenbHble KaHasbl

MosiBUNack BO3MOXHOCTb fo6aBneHns Mmatepuana Ha anemMeHTbl NPAMOro yyacTka
notka u3 cnpaso4vHnkoB CtaHgapTtHble nsgenusa unm NMNOJIMHOM:MDM.

B kauecTBe aBTO3/IEMEHTOB B CTUIIE MOXHO 000ABNATb BEPTMKAIIbHbIE TPOVHUKA U
KPECTOBWHbI.

MosiBunacb BO3MOXHOCTb BbiOOpa BapuaHTa BKMOYEHUs1 KabenbHOro kaHana B
ronoBHyto cbopky: B BUAe cOOpKM unu B BUAE OTAENbHbIX AeTanewn.

MosiBunacb BO3MOXXHOCTb 3a4aHns LBeTa kabenbHbIM KaHanam no TEKyLLeMy Croto.
9710 nos3BonseT 6onee HarnNagHO oToGOpaxaTb pasHble cUCTEMbI B COOPKe C
nocrneayroLien nepefayen Useta Crosi B YepTex.

CeapHbie coeOuHeHus!
AnroputMm co3aaHusi CBapHbIX LUBOB B TPEXMEPHbIX MOAENSX NOMHOCTbO NepepaboTaH ¢
Lenbto obecneyeHns GbICTPOro Co3aHUsi MHOXECTBA CBapPHbIX LLBOB; OCYLLECTBMEH
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nepexof OT NOCTPOEHMSA OTAENbHbIX LLUBOB K MOCTPOEHUIO CBApPHbIX COeAUHEHUN, B
KOTOPbIX XPaHUTCA MHPOPMaLMA He TOMbKO O LWBaX, X 0603HAYeHNUM, HO 1 O
CBapvBaeMbIX Tenax 1 KOMMNoHeHTax. ATo NO3BONSET B Nocneaywuem pabotatb co
CBapHbIM COEAMHEHMEM KakK C eANHbIM MHOPMaLMOHHBIM OGBEKTOM, NPOBOANTL aHaNMu3
Ha NPUBAPEHHOCTb KOMMOHEHTOB CBAPHOWM KOHCTPYKLWN.

LLIBbl cBapHOro coeanHeHnsa NpeacTaBnaioT cobon MHPOPMALNOHHBIE (T. €. He
nmeroLLme peansHon reomeTpun) obbekTbl. [Ang co3aaHmsa MHPOPMaLMOHHbBIX CBAPHbIX
LLUBOB B COOpKe NpeaycMoTpeHbl koMaHabl Tagpoebilt woes, Ya2noeou wos,
Cmbikoeol woe, HaxnecmoyHsbil woe. B komaHaax peannioBaHbl pas3fiyHble
cnocobbl 3aa4aHNsa TPAEKTOPUIA N CEYEHWNI CBAPHbIX LLIBOB, BO3MOXHOCTW pasMeLLeHns
N N3MEHEHMS MONOXEHUS KaK rpynnbl LWBOB, Tak M OTAEMNbHOrO LWBa BHYTPU rpynnbl.
lMpoeepka ceapHbIx coeQUHeHUU — HOBasi KOMaHAa, NnpegHasHavyeHHasa ans
aHanusa Mogenun Ha Hanuyme npuBapeHHbIX/HeNpPUBapeHHbIX KOMMOHEHTOB,
BM3YyarnbHOrO KOHTPOMS NPUHAANEXHOCTU CBapHbIX LWBOB. [1peaycMoTpeHb!
cnepytowme cnocobbl aHanu3a:

— MoKa3saTb HenpuMBapeHHbIE KOMMOHEHTI;

— nokasaTb NpuvBapeHHbIE KOMMOHEHTHI;

— MokKasaTb LUBbl KOMMOHEHTOB.

lNpeobpa3oeaHue ceapHbIX wWeoe 8 meepdbie mesia — HOBas KOMaHAa,
nossonstoLias npeobpasoBaTtb MHPOPMALNOHHBIE CBapHbIE LWBLI B TBEpPAbIE Tena,
4TOObI 3aTEM C HUMKN MOXHO BbINo paboTaTb Kak ¢ Tenamu (genaTb Bblipessbl,
OTBEPCTUS, N3MEHATbL CBONCTBA OTOBPaXEHUS U TEKCTYPY U T.M.). DTO HYXKHO B
crny4asx, Koraa nocrne cBapku OCyLlecTBAseTca MexaHoobpaboTka, a Wsbl nonagatwT B
0obpaboTky. MpeaycmoTpeHbl crieayoLme cnocobbl Bbibopa LWBOB A51s
npeobpasoBaHus:

- BCe LUBbI;

— TOMbKO Te, KOTOpble NpuHagnexaT BblOpaHHbIM KOMMNOHEHTaM;

- wBbl 00LWmMe Ans BelOpaHHbIX KOMMIOHEHTOB.

HoBble BO3MOXHOCTM npu pa60Te C YyepTexamu:

[na pegaktupoBaHnsa 0603HAYEHNI U KOHCTPYKTMBHbBIX 911IEMEHTOB CBapPHbIX LUBOB
pobaBneHbl BCnbiBalOLWMEe KOHTEKCTHbIE NaHernu.

[opaboTaHbl gnanory BBoga Tekcta 0603HadYeHnn B komaHae O6o3HavyeHue
ceapHo20 wea.

Ho6aBneHa komaHaa YcsioeHoe u3zobpaxeHue ceapHO20 wea, No3BossaioLLas
cosfgaTtb B rpadhnyecKom SOKYMEHTE creyroLlme yYCroBHble 0603HAYEHMS CBapHbIX
weos no NOCT 21.502:

- LLloB BHaxnecTKy, KOHTAKTHbIA, TOYEYHbIN,

- LLoB anekTpo3aknenoyHbli BHAXecTKy,

- CBapHas Touka.

B komaHoe KoHcmpykmueHbie anieMeHmMbl C8apHbIX W08 OTKOPPEKTMPOBAHDI
dopMyIbl pacyeTa nnowiagn nonepeyvyHoro Ce4YEHMs HanmaBneHHOro Martepumana
CBapHbIX LLUBOB.

B HacTporikax komaHaa O6o3HavyeHue ceapHo20 wea n KoHcmpykmueHbie
as1eMeHMbI ceapHbIX weoe obaBrneHa BO3MOXHOCTb yCTaHaBNMBaTb COCTaB
CBOWCTB B COOTBETCTBME CO CBOMCTBAMM, CO34AHHBIMU B TEKYLLIEM LOKYMEHTE.
McnpaBneHbl HageHHbIe OLLINMOKM.

MexaHuka: TpyXuUHbI

Ho6asneHbl HoBble pacyeTbl NpyxuH No OCT 5.9539-80 lNpy>XnHbI BUHTOBbIE
UMNUHApUYEcKne. Hactoswmn ctaHgapT pacnpoCTpaHseTCa Ha NPYXMWHBI,
NnpUMeHsieMble B CyJOBOM MaLLMHOCTPOEHMMU, CyA0BOM NMPUOBOPOCTPOEHMM 1
3NEKTPOTEXHNYECKUX YCTPONCTBAX.

Mpu NoCTpoeHUN YepTexa NpyxuHbl 6€3 NpoBeaeHUs pacyeTa, NosiBunach
BO3MOXHOCTb BblOOpa CTaHgapTa Ha TeXHU4Yeckne TpeboBaHus.

Ho6aBneHa aHrnuickas nokanusaumsa NpUnoXeHus.

CepBUCHbI€ MHCTPYMEHTbI
YnydweHa n nepepaboTtaHa komaHga 3amMmeHa mekcma:
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10.

11.

12.

nobaBneHa BO3MOXHOCTb MPOCMOTPa TEKCTOBbIX (hparMeHTOB, CoaepKaLLmx NCKOMbIN
TEKCT, B CBA3W C YeM KOMaH4a nepeMmMmeHoBaHa B lTouck u 3amMeHa mekcma,
AobaBneHa BO3MOXHOCTb BblIOOpa OAHOMO MUIM HECKOJNBbKUX TEKCTOBbIX (DparMeHTOB, B
KOTOpbIX ByaeT npomsBefeHa 3aMeHa TEKCTa (paHee 3aMEHSINNCb BCE BXOXKAEHMS),

B YepTexax n oparmeHTax gobasneHa nogcseTka o6bEKTOB B rpadoumyeckomn obnactu,
KOTOpblE COAep>KaT MCKOMbI TEKCT,

yrnpaBneHne npoLeccoM noucka 1 3aMeHbl Tenepb NPON3BOAMTCSA Ha cneumnansHOn
naHenu y BepTukanbHOM rpaHuLbl OKHa (a He B guarnore, kak paHee) — 3TO No3sonsieT
OOHOBPEMEHHO paboTaTb C KOMAHAOW N OTKPbITbIMU JOKYMEHTAMMU,

B Habop 0OBLEKTOB, rae AOCTYMHbI MOUCK U 3amMeHa, [o0aBeHbl MaKpO3NIEMEHTLI U
cTpouTenbHble 0603HaYeHUs,

B NepeyveHb 0O0bEKTOB, KOTOPbIMW MOXHO OrpaHn4MTb 06nacTb noucka, AoOaBneHbl:
CKPbITbIE€ CITOU 1 BUAbI, MAKPO3NEMEHTbI, pa3mMepbl, MALLMHOCTPOUTESNbHbIE U
cTpouTesnbHble 0003Ha4YeHns, Tabnuupl,

MOXHO BKIIOYUTb y4eT pernctpa 6yKB 1 NomcK Crnosa LesmMKoMm,

TEKCTbl, BBOAMBLUMECS ANS NOUCKA N 3aMeHbl, COXPaHSATCS 4O KOHLAa ceaHca paboTbl
B KOMMAC-3D 1 moryT ncnosnb3oBaTbCs NOBTOPHO.

KoHneeptep ECAD-KOMIAC
MonHocTbo NepepaboTaHa TexHoNorMs «obpaTtHoro» KoHsepTMpoBaHusa na KOMITAC-3D B
ECAD-cuctemsl yepes copmart IDF.
PeanunsoBaHbl ABa cLeHapus:

cosgaHune B KOMIMAC-3D HoBon nycTon nnaTtbl U3 3apaHee Co34aHHOro WabnoHa,
JopaboTka KOHTypa nnaTtbl, yCTaHOBKa Ha nnaty Moaenen KnoyeBbiX KOMMNOHEHTOB,
cosganue IDF-pannos gna umnopta 8 ECAD-cucteme;

popaboTka B KOMIMAC-3D mogenu cbopku nevaTHOWM nnaTtbl, NOIyYEHHOW C MOMOLLbIO
3D-koHBepTepa n3 IDF-gannos, UaMeHeHne KoHTypa nnaTtbl, U3MEHEHWE MOMOXKEHMUS
KOMMOHEHTOB, YCTaHOBKA HOBbIX KOMNOHEHTOB, 0OHOBNEHME UcxoaHbix IDF-darnnos
ana umnopta B ECAD-cucteme.

MNMoapobHoe onuncaHune npuBegeHo B CNpaBoOYHOW CMCTEME MPUINOXKEHMS.
O6opy,q03a|-w|e Kabenu v xrytbl

MNMepepaboTaHa BHYTPEHHSAS TEXHOMOMNSA NOCTPOEHMS TN NPOBOAHMKOB N OOLLNX
y4yacTKoB Ha 6a3e «nnarmMHHOM» TeXHOSOrMn. ATO NO3BONSAET YCKOPUTL
mMogenupoBaHue B 3-5 pas.

Mpwn pabote ¢ kabenamu n xrytamu, paspadotaHHbiMu B 19 1 20 Bepcusx KOMIAC-
3D, Heobxoammo B noacbopkax XryToB yaanuTb BCe KPMBbIE-TPACCHI U KpUBbIE OOLLNX
y4acTKOB (C OAHOBPEMEHHbBIM yaaneHnem Ten), U 3aHOBO BbINOMHUTbL KOMaHay
Co3zdamb modenb x2yma/kabensi.

BBepneHa onums novcka KpaTyanwen anuHbl Tpaccel. 10 yMonyYaHuo OHa OTKIIYeHa.
PekomeHayeTcs BKNtoYaTb OMLMIO TONBKO B TOM Crydae, ecnm Tpacca coeanHeHus
MOXET MPOXOAUTb MO HECKONIbKUM BapuaHTaMm LernoYek TPaeKTopun.

[opaboTtaHa (pyHKLMA NOCTPOEHUSA pa3BEPTKU XryTa Ha MMOCKOCTb: Tenepb Bce
OTBETBMNEHNS M3 Y3ra «KUCTOYKM» yknaabiBaoTcs B cektop -90...+90 rpagycos.
PeannsoBaHo NOCTpoeHMe Ten ONneTkM Ha OTAENbHbIX CErMEeHTax KpMBOWM Tpacchl
XryTa unum KpmBon obLuero yyacTka (paHee Teno onfeTkn CTPoOUnoch BOOSb BCEW
KpvBOW).

Peanun3oBaHo nocTpoeHve Ten onneTkn B MOgENN pa3BepTKu.

[opa6boTtaHa CnpaBo4Has cuctema.

MexaHuka. AHUMaUunA
Ha lNaHenb BocnpouseegeHus gobaeneHbl KOMaHabl NOKagpoOBOro BOCNPOU3BEAEHMS
Bneped n Hasao.

ABTOpaccTraHoOBKa No3vuumn

[obaeneHa komaHaa O6beduHUMBb 0603HaYeHUs1 NO3uyul, NpegHa3HaYeHHas ons
3aMeHbl HECKONNbKMX YKa3aHHbIX 0003Ha4YeHM No3nLMM OOHUM MHOTOMOSTOYHbIM
0603Ha4yeHnem. Komanga paboTtaeT Tonbko ¢ 0603HaYEHUSIMU, KOTOPbIE CBSI3aHbl C
obbekTamm cneundumkaymm.

Bubnuomeka Mamepuanbl u CopmamMeHmMbI

29



AKTyaJ'II/ISVIpOBaHbI cnepyowme 0OKyMeHTbI:

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), FOCT 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).

13. Bbubnuomeka CmaHdapmHbie u3zdenus

B kaTanor Kpenex noGaBneHsbl:

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

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

- Wnunnekn 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.

A3meHeHUe KOMMiekma nocmasku

1. W3 koMnrekTa nocTaBKM UCKITIOYEHbI CrieayoLme npunoXeHus:
- MeHegxep TUNOBbLIX 3N1IEMEHTOB,
- KonBeptep PdiF-KOMIMAC.

2. B komnnekT nocTtaBku BKNOYEH NporpamMmmHbin nakeT Cepeucekl ACKOH, npegHa3Ha4YeHHbIn
ans:
— o6HoBneHus NO ACKOH yepes NHTepHET;
— aBTOMAaTW4YEeCKOro cocTtaeneHus otyeTta o cboe B pabote MO ACKOH;
- 3anycka npunoxeHun ACKOH n3 eguHon paboden obnactu;
- npegocTaBreHus Nofb3oBaTeNo akTyanbHON BaXXHOM MHpOpMaLMK OT KOMMNAHMK
ACKOH.

dyHKuMoHanbHocTb CepBuca cbopa guarHoctmyeckon nHgopmauum MO ACKOH
MOJTHOCTLIO NepeHeceHa B NporpammHbIn nakeT Cepeuckl ACKOH, noatomy Cepuc cbopa
ANarHoCcTU4eCcKon MHpopMaLmMm Kak CaMOCTOSTENbHOE NPUIOXKEHNE U3 KOMMSEKTa
MOCTaBKM UCKIMIOYEH.

Omnuyus eepcuu 20 om eepcuu 19

O6uwee

1. [Jo6GaBneHbl HOBblE BO3MOXHOCTN HAaCTPOMKN UHTepdpenca:
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- nepewmeLlleHne Habopa naHenewn B cnucke,

— CcKpbITMe Habopa naHenen,

- paboTa c nonb3oBaTenbCKMMKN Habopamn NaHenen: gobaeneHue, yaaneHue,
BKITOYEHME NoNb30oBaTenbCKoro Habopa, co3gaHHOro Ans O4HOro TMna JOKYMEHTOB, B
cnucok HabopoB Ans ApYroro Tuna OKyMeHTa,

- pobaBneHne B HAbOpPbI yXXe MMELUXCS, T.€. BXOAALWMNX B Apyrne Habopsbl, naHenem
(paHee naHenb gobaensinack B HAOOP TOMNbKO NyTEM CO34aHMsA),

- nepevMeHOBaHMe Mosib30BaTENbCKUX MHCTPYMEHTANbHbIX NaHenen,

— HacCTpoWnKa KOHTEKCTHbIX NaHenen.

— BbIOOp rpynn HacTPOEK Npu 3arpy3ke u copoce (Mpu CoXxpaHEHUN HACTPOEK BbIGOP
HEBO3MOXEH):

— WHCTPYMEHTarsbHble NaHenn n NnaHenu ynpasneHus,
— KOHTEKCTHble NaHenw,
— KnaBuaTypHble KOMBUHaLWW.

B ananore HacTpoiku KnaBmaTypbl Tenepb 0TOGpaXKatTCs CUCTEMHbIE KOMaHAbI,
Hanpumep, komaHaa Cozdamsb o6wekm (<Ctrl> + <Enter>). KombuHaumm knasmLu,
HasHa4YeHHbIe 3TUM KOMaHAaM, HEBO3MOXHO M3MEHUTb UK NepeHasHaunTb Apyrum
KomaHgaMm. CucmemMHbie KoMaHObI OTMeYeHbl cneunanbHbiM 3HavkoMm. [lobaBneH
dunbTp CUCTEMHbIE KOMaHAbI AN 0ToBpaXKeHus B Auarnore TorbKO CUCTEMHbIX KOMaHA.

PeanunsoBaH Gornee TOYHbIV BapMaHT pacyeTa pasMepoB CUMBOJIOB WpudTa B TekcTe. Npn
€ro 1crnosnb3oBaHMN pasmep CUMBOSIOB He 3aBUCUT OT MacLuTabupoBaHus, 3a4aHHOro npu
HacTporke Windows, un ncnonb3osaHus ClearType (BnvsaHWe AaHHbIX NapameTpoB Ha
TekcTbl B KOMIMTAC-gokymeHTax Hanbonee 3ameTHo B Windows 10 u BbipakaeTcs B TOM,
4YTO paKTMyecKasi BbICOTa CUMBOSIOB HE COOTBETCTBYET 3a[laHHON).

YnyJleH NnpoLecc rpynnoBoro OTKPbITUS OKYMEHTOB (Kak B crlydae Bblbopa HECKOMbKUX
¢annoB B guanore OTKpbITUS, TaK U B Crlydae, Koraa npeablaywunin ceaHc paboTbl 6bin
3aBepLUEH NPy HanNMymMm HECKOMbKUX OTKPbITbIX JOKYMEHTOB):

- [pynnoBoe OTKpbITME YCKOpeHO. HanbonbLlumm addeKT 3ameTeH Npu OTKPbITUM TPynnbl
OOKYMEHTOB HEDOMbLLOW N CPpeaHEN CITOXHOCTW.

- Bo Bpems rpynnoBoro oTkpbITUA JOKYMEHTOB Ha 3KpaHe OoTobpaxaeTcs OKHO
nHamkaTopa npouecca. OHO coAepXUT UMSI OTKPbIBAEMOIO B AaHHbIA MOMEHT
OOKYMeHTa 1 ccbinky NpepBaTb ANs npekpalleHnst 3arpy3km BCeX OCTaBLUMXCS
OOKYMEHTOB rpynnbl.

YCKOpPEHO MepEKIToYeHne Mexady BKnagkamu gokymeHToB B okHe KOMIMTAC-3D Home.
HanbonbLumi adhpekT 3aMmeTeH Npu NepeknioyeHnn Ha BKNaaky, rae B [lepese JOKYMeEHTa
pa3BEpPHYTbl «KBETBUY.

Mo npocbbam nonb3oBaTenen yBenuyeHa LWmMpuHa nosiockl NPokpyTKkn Ha MaHenax
ynpaeneHus (JepeBo ookyMeHTa, MNaHenb napaMeTpoB U Ap.), a Takke B HEKOTOPbIX
Avanorax u OKHax.

TpexmepHoe modesiuposaHue

1.

MosiBunack HoBas KOMaHAa NOCTPOEHUs! NoBepxHocTen — MloeepxXHOCMb KOHUYECKO20
ceyeHusi. OHa co3aeT NoBEepPXHOCTb, KOTopas obpa3syeTca NnyTeM nepemMeLLeHNs KpUBOi
KOHWUYECKOro CeveHusi No ABYyM HanpasBnsioLMM C BO3MOXHOCTbIO M3MEHEHWs NapaMeTpoB
3TOro ceveHus.

MosBUNUCHL HOBbIE KOMAaHAbI NIMCTOBOrO MOAENVPOBAHUS:

- [lMpeobpa3zogamb 6 nucmogoe mesio — CO3[aeT IMCTOBOE TENo Ha OCHOBE
UMeroLLLenCcsl TBEPAOTENbHOW UMW MOBEPXHOCTHOM MOAEMW.
Mnockne y4acTku NOsy4EeHHOro fIMCTOBOrO Teria COOTBETCTBYIOT NIIOCKMM rpaHAaM
NCXOAHOW MoAernu, a crmbbl — pebpam unu cKpyrineHnsmMm Mexagy nnocKUMmn rpaHsaImMm.
Hennockune rpaHn UCXo4HOM MOAENU UrHopupytoTca. [locTyneH aBToMaTuyeCcknii MoUCK
CKPYrINeHuin, onpeaensiowmx nornoxeHne crnbos B NMMCTOBOM Tene.
Mony4yeHHOe NMCTOBOE TENO COXpaHSeT accoLMaTUBHYO CBA3b C UCXOOHOW MOAENbIO.
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10.

- Om6opmoeka — CTPOUT B NNCTOBOM Tene crnb, pacrnonoXeHHbI BAOSb MOCKOro
pebpa Npon3BonNbHOM GOpPMbI NN LENOYKM Takux pedep, coeamHSAILWNXCS Mo
KacaTenbHOWN.

- lWmamnoeka mesioM — CO30aEeT B IMCTOBOM Tefe WTamnoBKy no doopme Apyroro, 3a-
paHee co3gaHHoro B moaenu tena. Npun BbinonHEHNN onepaunn Nonb3oBaTeNb MOXeET
yKasaTb, ABNSETCSA N1 3TO TENO NyaHCOHOM U1 maTpuuen, 1 (onuMoHanbHo) BbibpaTb
rpaHun onsi BbIpyOkM — Ha UX MecTe B LUTaMMoBke OyayT OTBEPCTMS.

Mcnonb3oBaHHOE B onepaumum Teno MOXeT BbITb CKPbITO unu octaeneHo. Co3gaHHas
LUTAaMNOBKA COXPaHSAET C HAM acCoOLMaTMBHYHO CBA3b.

MosiBunack HOBas KOMaHAa AnarHocTnkn — Cemka e2paghukoe kpueusHbi. OHa paboTaeT

C NOBEPXHOCTLIO U MO3BONSAET OLEHUTb ee KpMBU3HY. Pe3ynbtaT paboTbl KOMaHabl —

rpaduKkn KpUBM3HbI NS NUHWIA NepecevYeHnst MOBEPXHOCTU C NIIOCKOCTSIMMU,

PacnoNoXeHHbIMU:

- nmbo napannenbHO yka3aHHOM nonb3oBaTenem 6a3oBoOW NIOCKOCTH,

- nmbo paguanbHO BOKPYr TOYKM, YyKa3aHHOW Nonb3oBaTeneM Ha uccnegyemMmon nosep-
XHOCTM (BCE MMOCKOCTM NPOXOAAT Yepe3 HopMarib K MOBEPXHOCTM B YKa3aHHOWM TOYKeE).

Nlo6aeneHa komaHaa Pazmep dyau. OHa No3BonsieT NPOCTaBUTb pa3Mep ANWHbI Oyrn K
pebpaM, nmeroLLMm bopMy Ayrn OKPYXKHOCTM, @ TakkKe K MPOCTPAHCTBEHHbIM Ayram.

MosiBunacek komanaa Pa3pe3amsb, NO3BOMAIOLWLASA pacceyb TEro UM KOMMOHEHT Ha
HECKOJIbKO YacTen, Kaxaas N3 KOTOPbIX CTAHOBUTCS CaMOCTOSTENbHbIM TEMOM.

Cekywmmm obbekTamm MOryT ObITb NNIOCKOCTU, MOBEPXHOCTU, NOSTyYaemble
BblJaBNMBaHNEM 3CKM3a, N Apyrne o6bekTbl. Bo BpeMsi BbINONHEHNST KOMaHObl MOXHO
yKasaTb, Kakme 13 06pasoBaBLUMXCS TeN AOMKHbI OCTaTbCA B MOAENN.

PesynbTaT npuMeHeHMs KomaHabl Pa3pe3amsb K KOMNOHEHTY cOOpkM — nosBreHne B
cbopke HoBbIX Ten. KOMMNOHEHT nNpu 3TOM NepecTtaeT otobpaxkaTbCs U yuntbiBaTbes B MLIX
cbopkn.

MosiBunack HoBas koMaHaa peaakTupoBaHus — lMepemecmumsb 2paHu. OHa 3ameHseT
yKasaHHble rpaHu 3KBUAMCTAHTHLIMU Ha 3a4aHHOM PACCTOSIHUM U B 3a4aHHOM
HanpaBsreHun, MoanduLmpys coceaHne rpaHu TakuMm ob6pasoM, YTobbl TeNo/NOBEPXHOCTb
OCTaBarnoch LenbIM.

B komaHae YOanume e2paHu Tenepb MOXHO BKITHOYUTb COXPaHEHWe LenocTHOCTH. B
pesynbTaTe rpaHn, cocegHue ¢ yaansiemMmbiMu, MoandmumpyoTcst Takum obpasom, 4ToObl
Teno/noBepxHOCTb OCTaBasnoch LenbiM. OTO NO3BONSET yaansiTe U3 MOAenNu Takme
3NEMEHTLI, Kak OTBEPCTUS, hacku, CKPYrneHns 1 T.n. B criy4ae OoTCYTCTBUSA NCTOPUM
NOCTPOEHUs (HanpumMep, ecnv getanb — UMMOPTUPOBaHHAsA).

B komaHabl CMeweHHas nnockocmsb v lnockocmes nod ya2nom noGaeneHa
BO3MOXXHOCTb YKa3aHusi KonuyecTsa nnockocten. bnarogaps aToMy 3a 0AuH BbI30B
KOMaHibl MOXHO NMOCTPOUTbL HE OfIHY, 8 HECKOIbKO MMOCKOCTEN, PACMONOXEHHBIX C
3aQaHHbIM MMHEVHBLIM UMK YINOBbLIM LLIAroM.

B komaHae JluHelHbIlU pa3mep yCOBEPLLUEHCTBOBAH BbIOOp OGBHEKTOB: NPU YKa3aHUK
OKPY>XKHOCTW (HanpuMmep, Kpyrnoro pebpa) BbiGpaHHOM CYMTaeTCs TOYKA LeHTpa 3Ton
OKPY>KHOCTW, NpU YKa3aHUM Pa3OMKHYTOM KPUBON — ee CPeaHsAs ToYKa, Npu yKkazaHum
LUUITMHAPUYECKON/KOHNYECKON MOBEPXHOCTN — OCb 3TOW NOBEpXHOCTU. Bbnarogaps atomy
NPOCTaHOBKa pa3mepoB yrnpocTunach.

Mpun paboTe co BcnomMoraTenbHbIMU NNIOCKOCTSIMU M NITOCKOCTAMKU abCONOTHOM CUCTEMBI

KoopAMHaT cTanu AOCTYMNHbI CneaytoLmne BO3MOXHOCTH:

- ABTOMaTM4eckas NOAroHKa pasmepa NpsiMOYronbHMKa, CUMBOSTU3NPYIOLLIErO NMITOCKOCTb,
noa rabaput mogenu. MNoka noaroHka BKIKOYEHA, PyYHOE M3MEHEHMe NPSIMOYrofibHMKa
NIIOCKOCTU HEBO3MOXXHO.

- OtobGpaxeHune B rpadmnyeckon obnactv Hagnucu, coaepXkalllenn HanmeHoBaHNe
nnockoctun. Nocne nepenMmeHoBaHNsi 06beKTa MEeHSIeTCsl U TeKCT Hagnucu. LLenyok
MbILLbIO MO HAAMNWUCK BbIAENSAET NITOCKOCTb.
3ameyarHue. OTobpakeHMe HaanMcn ¢ HaMMeHOBaHNEM BO3MOXXHO Takke Ans
cnefywLmnx 00 bEKTOB:

— BcrnomorarterbHasi oCb,
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11.

12.

13.

14.

15.

16.

- NoKarnbHasi cuctema koopauHar,

— KOHTPOInbHasi U NPUCOEaNHUTENbHAsS TOYKM.
Mo ymon4yaHuo NoaroHka pasmepa niockocT U oTobpaxkeHne Hagnucen o6 LEKTOB
OTKITOYEHDI.

NopaboTaHa onepauus BblAaBNMBaHUS: TeNepb B KAYECTBE CEYEHUS MOXHO
OOHOBPEMEHHO UCMOMb30BaTh HECKOMNBbKO pa3HbiX 06EKTOB: rpaHel, KpUBbIX, 3CKU30B (B
TOM YuCre OTAENbHbIX 0bnacTen 3ckun3os).

Ecnu KpuBble B 3ckn3e nepecekaroTcsi, TO Nosy4varoLnmecs y4acTku MOXHO MCMOMNb30BaThb
Kak camMoCTOsiTENbHbIE 0OBbEKTbI B Onepaumsix, KoTopble 4onyckatoT paboTy ¢ COCTaBHbIMU
KpuBbIMU. Hanprmep, y4acTku NnepecekatoLmMXcsi KpUBbIX 3CKM3a MOXKHO MO OTAENbHOCTH
BbIOMpPaTh AN BKIHOYEHMS B TPEXMEPHbIN KOHTYP, rPaHuLy 3annaTku, TpPaeKTopuio Ans
anemeHTa Nno TPaeKkTopuK, KPMBYIO ANS MaccvBa BAOMb KPUMBOW 1 Ap.

Toukn nepeceyeHns KpMBbIX 3CKM3a MOXHO UCMNOMb30BaTh Kak OBbIYHbIE BEPLUUHBI:

Hanpumep, NPUBS3Ka K TOYKaM nepeceyvyeHmnst KOHTYPOB B 3CKM3e AOCTYMNHa Npu NOCTPOEHUN

TPEXMEPHON NOMaHOW, NSIOCKOCTM MO TPEM TOYKaM 1 Aap.

- PaHee KkpuByt0 3aCKkM3a MOXHO 6bIn0 BbIGpaTh TOMBKO LIEeNMKOM, NPUBA3Ka K TOYKaM
nepeceYeHnst KpMBbIX 3CKM3a Oblna HEBO3MOXKHA.

- Tlpn NOCTPOEHUN KOHTYpa BO3MOXXHOCTb BblibMpaTb cnocob npoxoaa HEBETBALLMXCA
Y3110B: aBTOMaTU4EeCKN Mnun Bpy4dHyto. COOTBETCTBYIOLLNIA NepekntovaTernb HaxoauTcs
Ha MaHenun napameTpos.

HopaboTaHa komaHaa lToeepxHOCMb MO cemu KpuebiXx:

- [losiBunacb BO3MOXHOCTb UCMONb30BaHMUS MHOIOCErMEHTHbIX KPUBBIX (paHee
[OonycKanncb NULLb OAHOCErMEHTbIE KpuBble). MHOrocermeHTHas KpuBasi MOXeT BbITb
npegcraBfieHa TPEXMEPHbIM KOHTYPOM WUITU KOHTYPOM B 3CKM3E.
lMocKkonbKy KOHTYP/3CKM3 y4acTBYET B onepalmm Lenukom, anbHenwee gobasneHue B
Hero o6BbEKTOB MM yaaneHne o0bLeKTOB BNMsieT Ha (hopMy MOBEPXHOCTMW.

- [losiBunacb BO3MOXHOCTb SIBHOIO YKa3aHUS TOYEK KPUBLIX, KOTOPbIE OOSMKHbI ObITh
COEeWNHEHBI APYr C APYroM B pe3ynbTaTe NOCTPOEHUs. DTU TOUKM 0OpasyioT Tak
Ha3blBaeMble LIENOYKN coeanHeHust. Llenoykn MoxHO co3aaTth ana obounx HanpaeneHun
U n V unun Tonbko Ans ogHoro.

- [o6GasneHa onuua Ommumu3sayus ¢hopMbi, KOTOPAsi BKIIKOYAET NPUMEHEHne
anroputMa, yCTpaHsIoLWwero Henpeackasyemble BCNIECKM HA HEYacTo 3agaHHON, HO
[OCTaTO4YHO UCKPUBMNEHHOW CETKE KPUBbIX.

- [JoGaeneH nepekniovaTesnb HanpaBieHUs COMPSKEHNSI CO34aBaEMON NMOBEPXHOCTU C
OpYyromn noBepxHOCTbHO. [epekntodarens AOCTYNEH, €CNu yCroBue conpsikeHns — Mo
kacamesnbHoU vnv lNMepneHOUKYIsIPHO U eCnn He 3aaHbl KpMBble HanpasneHus V.

— CHSTO orpaHu4eHne Ha pacrnosioKeHNe KpUBOW HanpasneHust V ans crydasi, korga oHa
TOJbKO OfHa: TeNepb 3Ta KpUBasi MOXET NPOXOANTL Yepes NIoOLIE TOUKM KPUBBIX
HanpasneHnsa U (paHee — TOMNbKO Yepes KOHLIEBLIE).

B maccuee onepauun ynydweHa obpaboTtka onepaumin Omeepcmue n Omeepcmue 8
JluCmoeoM mejie; OTBEPCTUE C NOAYNHEHHbIMU 0bbekTaMn Pe3bba n/nnn Ock
BbIGUpaeTcst Npu NOCTPOEHUN MaccKBa Kak eauHbl o6bekT. Taknum obpasom, Bce
aK3eMnnapbl Maccmea 6yayT 6e3yCcrnoBHO UMETb Te e NOAYMHEHHbIE OOBEKTHI, YTO U
ncxodHbIN anemeHT. PaHee ans konvpoBaHusa pe3bbbl ee Heo6xoaAMMO BbIo yKkasbliBaTb
KaK OTAenNbHbIA NCXOOHbIN OOBEKT MaccuBa; KoNMpoBaHWE OCEBOW NNHUM OTBEPCTUSA BbINo
HEBO3MOXHO.

HopaboTaH yHKLMOHAI MaCCUBOB:

- nosiBMracb BO3MOXHOCTb KONMMPOBaHUSA MacCMBOB Te U NOBEPXHOCTEN (paHee 3To
ObIN0 AOCTYMHO TOMBKO A1 MAcCMBOB KOMMOHEHTOB, onepaLmi, TOYeK U KpUBbIX),

- 39K3eMNnspbl MaccmBa MOryT KONMPOBATLCH MO OTAENBHOCTH, T.€. UCNOSb30BaThCS B
KayecTBe MCXOOHbIX OO LEKTOB NpW NOCTPOEHUM APYrMX MAaCCUBOB,

- B MaccuBe Mo To4YKaM B KayecTBe Habopa ToYeK MOXHO MCMOMb30BaTb UMEKOLMNCS B
MOoOenn MaccmB ToYek, ykasaB ero B [lepeBe (paHee TOYKM MaccmBa HY>KHO 6bino
yKasbiBaTb B rpacomyeckor o6rnactm — no OTAENbHOCTU UM PaMKon),

- uM3MeHeHune 06o3Ha4veHus y Nboro ak3emnnsipa Maccmea Ten pacnpocTpaHaeTcs Ha
BCE OCTarslbHble 3K3EMMNAPbI, BKNHOYAA NCXOAHbIA 0O6BbEKT; UBMEHEHMNE HAaMEHOBaHMS
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

OOCTYNHO TOJ1bKO A11A UCXOAHOro 0bbeKkTa, 3TO NU3MEHEHNE TOXE nepegaeTtca BO BCe
9K3eMnndapbl MaccuBa,
— nodaBuiiacb BO3MOXHOCTb KONMMpoBaHMA OCEBbIX JNINHUA.

PaclumnpeHbl BO3MOXHOCTU CONPSXKEHNSI KOMMOHEHTOB-3K3eMMNNSPOB MacC/BOB:

—  COMPSPKEeHUSA MOXHO HakMnaAbiBaTb Ha 3K3EMNNSAPbl MaccuBa Mo KOHLEHTPUYECKOW
ceTke,

= Ha 9K3eMmMnsipbl MaccvBa no napannenorpamMmmMHON CETKE COMPSKEHNUS MOXHO
HaknagbiBaTb HE3aBMCUMO OT YPOBHS BIIOXXEHHOCTM (paHee — TONbKO Ha 3K3eMNnsipbl
NepBOro ypoBHs, T.e. Takme, KOTopble He ABMNSATCA 9K3eMnnsgpamMm pyroro Maccmea).

B komaHaoe Pa36bueHue noeepxHOCMU NosiBUacb BO3MOXHOCTb MCMOb30BaTh TEMNO U
NMOBEPXHOCTb B KayecTBe pasbusaemoro obbekTa (paHee Npu ykasaHUn Tena/noBepxHoOCTu
dopmmpoBancs UKCUPOBaHHLIA HAbop rpaHen, KOTOPLIN HE MeHSANCsa Npu
NnepecTpoeHnn).

HopaboTtaHa komaHaa lMpoeepka konnu3sul: [ob6aBneHbl oNuun, ynpaensaoLwme
0bpaboTkor 06beKToB, 0OTOOpaKeHNe KOTOPLIX BLIKITHOYEHO B AAHHbLIA MOMEHT, U
06BHEKTOB, COCTABMALLMX KOMMIOHOBOYHYHO rEOMETPUIO.

Hopa6oTaH ananor Mapamempsbi 3epKasibHO20 ompa)keHUsi KOMMOHeHMOo8:

- [ns rpynnbl OAMHAKOBbIX KOMMNOHEHTOB MOXXHO OHOBPEMEHHO U3MEHUTL NapaMeTp
Cnocob ecmaeku, Pesynbmam, [lonoxxeHue koMrnoHeHma wnn Budumocmsb
ghaHmoma nyTem BbIOOPA HYXXKHOTO 3HAYEHMS MapamMeTpa B CTPOKE 3arosioBka rpynmbl.
PaHee cTpoka 3aronoBka rpynnbl 6bina nycTon, a napameTpbl KOMNOHEHTOB
3aJaBanncb TONbKO MHAUBMAYANbLHO.

- 3HauveHus napameTpoB Crnocob ecmaeku n Pesynbsmam otobpaxatoTcsa B dopmarte
«MUKTOrpaMmMa + TekCT». PaHee 3HauyeHns nokasbiBanuncb TONbKO B BUAE NUKTOrpamm.

B pexvme ceuveHus mogenu otobpaxatoTcs IMHWK, MO KOTOPbLIM CEeKyLLiasi NIOCKOCTb
nepecekaeTcs c rpaHamu mogenu. bnarogaps aTomy crano yao6Hee BM3yarnbHO
KOHTPONMPOBATb B3aNUMHbIE NEpPeceyeHUnst TeN 1 3a30pbl MeXAy HUMM.

MosiBuNack BO3MOXHOCTb BCTABKN KOMMOHEHTOB B COOPKY MyTEM «nepeTackMBaHUsS»
pavina mblwbto 13 MNpoeogHuka B okHo KOMITAC-3D Home, Ha Bknaaky c6opku. [JaHHbI
cnocob MOXHO NPUMEHSATb ANA BCTaBky B cOopky kak mogenen KOMIMAC-3D Home, Tak un
mMogernen n3 obMeHHbIX (hopmaToB.

MosiBMNacb BO3MOXHOCTL BBOAA ﬂpOMSBOJ’IbHOVl mMaccbl ons ten. PaHee macca Tena
BblYMCIIsiNacbk Ha OCHOBE ero obbema n NOTHOCTH mMmaTtepunana.

YCKOpPEHO NOCTPOEHME MaccmBa onepaumnii B Mogenu. 9ddekT Hanbonee 3ameTeH Ha
Maccuax ¢ 60NbLUMM KONMYECTBOM 3K3EMMMSPOB, a TakKe Ha reOMeTPUYECKUX MacCUBaXx.

B 6onbwmnx cbopkax yCkOpeHOo BbINOMHEHNE onepaunn Omeepcmue ¢ aBTOMaTUYeCKUM
onpeaeneHnem obnacTn NpUMeHeHus.

[ns KOMNOHEHTOB COOPKN 2-Tr0 M NOCNEeaYLWMX YPOBHEN CTano AOCTYMHO U3MEHEHNE

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

BO3BpaT KOMMNOHEHTa B UCXOAHOE COCTOsIHME (YCTaHOBMNEHHOE ANs Hero B ¢hanne

nogcoopkm). Takum obpasom, Tenepb B [lepeBe NOCTPOEHMS AN KOMMIOHEHTA MOTYT

oToOpaxaTbCs crnegyoLme 3Ha4kn, KOTopble NOKa3bIBakT BUAMMOCTD:

- Hacnedyemcs - audumsbil nnn Hacnedyemcs - CKpbimMbIl — €CN BUAUMOCTb
KOMMOHEHTa TaKasi Xe, kak B hanne cogepxkallen ero noacbopku;

-  Budumblil vnn CKpbIMbIl — €Cn BUOMMOCTb KOMMOHEHTa B TeKyLLen cobopke
NM3MeHeHa Nno cpaBHEHUIO ¢ harinom noacbopku.

brnarogapsi aTomMy B pasHbiX BCTaBKax O4HOW M TOW e NoAcOopKu MOXHO

BKITHOYUTL/OTKITHOYNTL NOKa3 pasHbIX KOMMOHEHTOB (paHee Takue BCTaBKU BbIrnsgenu

OAMHAaKOBO).

PeanusoBaH pexvmm nsonsuum BblGpaHHbIX KOMNOHEHTOB cbopku. B aTom pexnmve
OTOGpaXalTCsA TONbKO YKasaHHbIe Nob30BaTeNeM KOMMNOHEHTbI, TENa UM NoBepPXHOCTH,
a Bce ocTarnbHble 06beKTbl CkpbiBatoTcs. [locne BbiIxoda 13 pexuma 13onsaumm BuauMocTb
06BLEKTOB BOCCTaHaBNMBaETCS.

yJ'Iy'-IUJeHO 0To6pa>i<eH|/|e TEKCTOB B MOAeENAX.
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29. YsenuyeHa npoussoantensHocTb pabotel KOMIMAC-3D Home (achdhekT Hanbonee
3ameTeH npu paboTte ¢ 6onbmMMn cbopkamm):
— yCKOpeHO cpabaTtbiBaHME NOLCBETKN OOBHEKTOB MOA KYPCOPOM,
- yCTpaHeHbl 3ameasfieHns Npu Havane BpalleHusa/nepemMeLleHmsa Moaenm.

pagpudeckue oKymeHmMbI

1. TlMosiBunack komaHaa fyzaoeas ocegas siuHUSA. PesynbTtaT paboThl KOMaHabl —
LUTPUXMYHKTUPHAs ayra 3agaHHoro paguyca, BbICTynarowas 3a ykasaHHble KOHLEBbIe
TOYKMU.

2. [opa6oTaHa komaHga Aemooceeast.

- [pwn ykaszaHum OBYX KOHLEHTPUYECKNX OKPY>XHOCTEN/OYr CTPOUTCH NPOXoasLLas Ha
paBHbIX PACCTOSHUAX OT HUX OCeBas OKPYXXHOCTbL/ayra.

- (ansa accoumaTMBHbIX YepTexen) [Npun ykazaHUn TOYKU BHYTPU NPOEKLUN FpaHu,
umetoLLer opmMy NOBEPXHOCTU BpaLLeHUs, co3gaeTcs oceBas NMUHNA 3TON
NOBEPXHOCTMU.
3ameyaHue 1. ns paboTbl yHKUMOHanNa TpebyroTca 3arpyXeHHble U3 Mmoaenm
JaHHbIe.

SameyaHue 2. B yepTexax, co3gaHHbix B npeablgywmx sepcmax KOMIMAC-3D Home,
JaHHasa BO3MOXHOCTb JOCTYMNHA Nocre nepecTpoeHust.

3. AccoumaTtuBHbIN pa3Mep Ayrn OKPY>KHOCTU MOXET ObITb ynpasnsaowmMm. Takum obpasom,
Tenepb MOXHO YNpaBnsTb ANIMHOW Ayrn, 3aaBasi pasMmepy HeobxoamMmMoe 3HaYeHue.

4. CeTKa LeHTPOB AN rpynnbl OKPY>KHOCTEN B aCCOLMaTMBHOM BUAE Tenepb aBToMaTU4eCcKu
co3gaeTcsa U B TOM Crny4vae, ecnv AaHHas rpynna oKpy)XKHOCTeln npeacraBnsieT cobon
MPOEKLMIO MaccuBa, KOTOPLIN SBNAETCSA 9K3EMMASPOM OPYroro Maccmaa (paHee ceTka
cosfaBanacb TOSbKO 4S5 KonMpyemMoro o6bekTa, HO He A51s ero Konun).
3ameyaHue. B yepTexax, co3aaHHbIx B npeabiaywmnx sepcunsix KOMIMAC-3D Home,
AaHHas BO3MOXXHOCTb AOCTYMNHA Nocne NnepecTpoeHus.

5. B gwanore CuHxpoHu3ayusi GaHHbIX OCHOBHOU Hadnucu u Mooesiu NnosiBUnach
BO3MOXHOCTb BBOAA HYNEBOro Konmn4yecTea 3HakoB Nocrie 3ansiToll B 3Ha4eHMU Macchbl.

6. W3meHeHa paboTa ¢ aBTOMATUYECKM CO34aBAEMbIMU B aCCOLMATUBHBIX BUAAX OCEBbIMM

NMHUSMK, 0603HAYEHNAMUN LEHTPOB U CETKAMMW LIEHTPOB:

- Yto6bl yOpaTb 13 YepTexa OCEBYIO NNHULIO, €€ HY>XHO yaanuTb. KomaHaa ckpbiTust
BonbLue He NPUMEHSAETCH K OCEBBIM NIMHUSIM.

- BknoyeHune/oTknoYeHME ONUMIA yNpaBNeHUs OCEBbIMU JIMHUAMU, 0B03HAYEHUAMN
LEeHTpa 1 CeTKaMu LEHTPOB B NapaMeTpax yXXe CO34aHHOro Buaa Tenepb NpuBoauT K
nobaBneHunio/yganeHunio CooTBETCTBYOLLNX OOBEKTOB — KpoMe TeX, KoTopble Obinu
yaaneHbl/noCTPOEHbI BPYYHYIHO.

7. B gwanore Bbibopa cnos AN nepeHoca BblAeneHHbIX 06bekToB CTano AOCTYMNHO
M3MeHeHue BCex NnapaMeTpoB CroeB TekyLlero Buaa (paHee 6b1no 4OCTYNHO TONbKO
nepeMmMeHoBaHue).

8. YcKkopeHO BbINOMHEHME CrieayoLwmnx onepauuim:

ouymncTka obnactu,

paspyLUeHNne MaKpO3SIEMEHTOB,

Bbl6op 06bekTOB B [lepeBe accoumaTMBHOIO YepTexa,
nepepucoBka YepTexa Ha 3KpaHe (B HEKOTOPLIX Criy4vasx).

Paboma co ceolicmeamu u omyemamu

Mpun paboTe ¢ Mogenblo 4OCTyNHa HOBas NaHenb ynpaBneHuss — Cocmae u3sdenusi,
npegHasHavyeHHas gns paboTbl CO CBOMCTBAMM U3AENNA M €0 COCTaBHbIX YacTen.
CocTaBHbIMU YacTAMM ABASIOTCA KOMMNOHEHTbI NePBOro ypoBHS U Tera. C noMoLLbio
lMaHenu coctaBa n3genusa nonb3oBaTenb MOXET:

— [lpocmaTtpmBaTth TEKyLIME 3HAYEHMUS] CBOMCTB U3OENNA U €ro COCTaBHbIX YacTen.
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- PepaktnpoBaTb 3Ha4YeHMsi CBOUCTB, B TOM YMCe NPUBOANTL CBOMCTBA COCTaBHbIX
YyacTen B COOTBETCTBME C UCTOYHMKOM. CBOMCTBA OAMHAKOBbLIX COCTaBHbIX YacTen
MOXHO U3MEHSATb OLHOBPEMEHHO.

- YnpaensaTb BXOXAEHWEM COCTAaBHOW YacTu B crneumdurKauuio TEKYLLEro CTUms Unm B
cocTaB nsgenus (T.e. B cneundurkaLmm Bcex cTunen).

- [obaBnATb B n3genve CocTaBHble YacTu, He NpeacTaBneHHbIe BU3YyarnbHO, T.€.
co3faBaTh Takme COCTaBHblE YacTW, KOTOpbIE SBMSKOTCS NUWb HAabopamu CBOUCTB U He
CBSI3aHHbIE HU C KaKUMK Tenamm UM KOMNoHEHTaMM.

— YpanaTb cocTaBHble YacTu. [pu 3TOM yaaneHmue cocTaBHOM YacTu, COOTBETCTBYIOLLEN
Teny/KOMNOHEHTY, O3Ha4YaeT yaaneHne JaHHOro o6beKTa U3 Mogesnu.

MaHenb cocTaBa n3genna UMeeT ABa BapMaHTa OTOOpaXKeHMs: KOMNaKTHbLIN,

nokKasblBatoLLMin TONbKO cBorcTBa ObosHavYeHue n HaumeHogaHue, N pa3BepHYTbIN,

MOKasbIBaoLLNA BCE CBONCTBA, UCMOSIb30BaHNE KOTOPLIX BKITHOYEHO B MOAENN.

Paboma co cneuyudukayueli

1.

B nogunHeHHOM pexnme paboTbl ¢ o6bekTamm cneumdmrkauum ctana gocTynHa komaHaa
Paccmaeumb nosuyuu. OHa npuceamBaeT obbektam nocnegoBaTerbHble HOMepPa,
HauMHas ¢ 1, C y4eTOM pe3epBHbIX CTPOK B KaXkgoM pasgene (paHee 06bekTbl nonyyanm
Homepa B nopsake Aob6aBneHus n 3T HoOMepa He N3MEHSANUCL OO0 CO34aHus
crneundukauumn no AOKYMeHTY).

Mocne Toro, Kak No AoKyMeHTy ByaeT co3gaHa cneumdukaums, pacHeT HoMepoB No3NLNIA
NPOVN3BOANTCS YXKE B HEW M NOJYyYMBLLUMECS HOMEpPA NepenatTca B AOKYMEHT. [1oaTomy
nocre cosgaHus no AOKyMeHTY cneuudounkauum komanga Paccmaeums no3uyuu
nepectaeT ObITb JOCTYNHOWN.

B KOHTEKCTHOE MeHI0 sverikn obbekTa cneumdukauumn godasneHa komaHga Omkpbimb
ucmoyHuk ceolicmea. OHa OTKpbIBAeT JOKYMEHT, B KOTOPOM ObIf0 3aa4aHo
oTobpaxkaemoe B f4enke 3Ha4YeHme CBOWCTBa. Hanpumep, ecnu BbI3aBaTh 3Ty KOMaH4y Ang
a4enkn @opmam, TO OTKPOETCA NOLKITHOYEHHbIN K 0OBbEKTY cneundumkaumm YepTex, a ecnm
ansa a4enkn HaumeHosaHue, TO — MOAENb.

OnTMMM3NpoBaHO co3faHne o6BHLEKTOB B rpynnoBoOn cneuundukauum no sapmaHty A.
Tenepb pasmelleHmMe HOBOro o6bEeKTa 3aBUCUT OT TOro, rae bbina BbloeneHa cTpoka nepea
BbI30OBOM KOMaHAbl A4obaBneHns obbekTa unm pasgena: B NOCTOSHHbIX OaHHbIX U B
OAHOM U3 UCMOJSTHEHMI; OOBEKT, CO34aBaeMbii B NyCTOM cneundunkaumm, pasmeLlaeTcs B
NOCTOSIHHBLIX AaHHbLIX. PaHee HOBbIN 0OBLEKT Bcerga co3agaBaricd B OCHOBHOM UCMONTHEHUN.

Ecnu cBonctBo Obo3HaveHuUe nnu HaumeHogaHuUe COCTaBHOM YacTu U3aenus He CBA3aHo
C VCTOYHMKOM, TO COOTBETCTBYHOLLAA siuerika obbekTa cneundmrkaumm BbiaenaeTcs
KpacHOW paMKol — Kak B NOAYNHEHHOM pexrmMme paboTbl ¢ 06beKkTamMm cneumdurkaumumn, Tak
N B cneumndukaumm, K KOTOPon NOOKIHYEH JOKYMEHT Ha nsgenue. MNpu paboTe B
NOOYNHEHHOM PEXUME MOXKHO, HE BbIXO4S U3 HEro, BepHyTb cBoMCTBY O603HaYeHUe unm
HaumeHosaHue cBA3b C UCTOYHMKOM. [Ins 3TOro cnyxut komaHga 1o ucmo4YHuky B
KOHTEKCTHOM MEHIO BblOENEHHOWN AYENKN.

YcoBepLueHCTBOBaHa NPOCTaHOBKA MO3MLMIA B aCCOLMATUBHOM YepTexe:

— Cos3paHHoe 0603Ha4YeHme nNos3uLum aBToMaTUYeckn BKITIoYaeTcd B O0ObEKT
cneunduKkaummn KOMNOHEHTa, Ha KOTOPbIA yKa3blBaeT NIMHUSA-BbIHOCKA 0603HayYeHus.

- B cny4ae, Korga To4ka Havana BbIHOCKM 3ajaHa BHYTPWU KOHTYpa NPOEKUUN rpaHu,
cucTtema onpegensieT, KakoMy KOMMOHEHTY NPUHaANEXUT rpaHb.
Ecnu ykazaHve ToYkn NpoM3BOANTCS B NApaMeTPUYECKOM pexnme, To Mexay NHuen-
BbIHOCKOW 1 MPOEKLMEN IrpaHu co3aaeTcs CcBsA3b «AccoyuamusHoCmb .
3ameyaHue. [insi pacno3HaBaHWsl KOMNOHEHTA TPebylOTCA 3arpyXeHHble U3 Moaenu
JaHHble.

M3ameHeHnsa koMnoHeHTa, 3aTparmearoLme TOfNbKo ero CBOMCTBA, HO HE FrEOMETPUIO,
Tenepb nepenaroTcs B cneumdmkaunio 6e3 nepectpoeHnst cbopkn. Hanpumep, nsmeHeHune
0b03HayYeHnsa n HanmeHoBaHWA geTanu, Bxoasuien B cOopky, nnu dpopmata
AeTanMpoBOYHOro YyepTexa oTobpasnTcs B cneyndurkaunm cpasy nocrne coxpaHeHus
danna getanu nunu YyepTexa.
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Ecnu xXe nameHeHus BNusoT Ha reomMeTpumo KOMNoHeHTa, TO NMocCrie Bo3BpaLleHNA B
CI'IeLl,VId)I/IKaLl,VII'O BblaaeTcs coobLleHne 0 He0bXoaUMOCTH nepecTtpoeHund C60pK|/1.

3ameyaHue. OnNncaHHble BO3MOXHOCTHU OOCTYMNHbI, €C/1n BCEe JOKYMEHTblI KOMMNNeKTa

coxpaHeHbl B KOMIMAC-3D Home Bepcun 20.

Umnopm u akcnopm

MosiBunack BO3MOXHOCTb coxpaHeHus mogernen B popmart IFC.
HobaBneHa BO3MOXHOCTb HACTPOMKU NapamMeTpoB nNpu akcrnopte mogaenen B popmat C3D.

Mpwn akcnopTe mogenen B popmat STEP n umnopte 13 atoro hopmata MOXHO ynpaBnsiTh
3anucbio U YTEHNEM 3HaYeHUs MNOTHOCTU MaTepuana. Ecnv ana mogenu 3agaHa He
NNOTHOCTb, @ Macca, TO OHa 3anncbiBaeTCd TONbKO Npu umnopTe B hopmat STEP AP242.

Mpu umnopTte moaenen coopmata JT pasamepbl n 0603Ha4YeHUA NpeobpasytoTca B 06BHEKTDI
TMNa «MMNOPTUPOBAHHOE 0603HAYEHNEY, KOTOPbIE ABNAOTCS dNeMeHTaMn 0POPMITEHUS.
Bnarogaps atomy ctano ygobHee ynpasnaTb oTobpaxeHueM pasMmepoB 1 0603Ha4YeHUn B
MMNOPTMPOBaHHOW Mogenu. Hanpumep, nx MOXXHO NepeHecTU Ha OTAENbHbIN COW; MOXHO
noracuTb, OTKMIOYMB NOKa3 B MOAENN YCNOBHbIX 0603Ha4YeHun, n 1.n. PaHee pasmepbl
0003HaueHus npy nmnopTte n3 opmata JT npeobpa3oBbiBANMCh B MAKPOINIEMEHTLI.

lpunoxeHus

1.

MexaHuka: lNpyxuHbi

- [obaBneHbl HoBble pacdeTbl NpyXuH cxatns no OCT 3-3427-76 «[MpyXunHbl BUHTOBbIE
LUUNUHOPUYECKNE CKaTUA U pacTskeHus, paboTatowme B arpecCmBHbIX cpegax».

- [opaboTaHa chopma pe3ynbTaToB PacyeToB.

O6opydoeaHue. Tpy6onpoesoodsi
MosiBunacbk BO3MOXHOCTb AobaBneHusa B TpybonpoBod KOMNOHEHTOB U3
JIOUMAH:PLM.

- B HacTporky ctunga Tpybonposoga gobdaeneH napametp « MUHUMarnbHbIA y4acToOK
TpyObl Mexay anemeHTamuy. Npu nocTtpoeHun TpybonposBoga cucteMa cpaBHUBaET
OJIMHY NOCTPOEHHOrO y4acTka Tpybbl C BBEAEHHbBIM B CTUNE 3HaYeHnem. Ecnm
Nony4MBLLAACA AfMHA MeHbLle AONYCTUMOWN, Teno TpyObl HE CTPOUTCS, Ha
npobnemHbIn yyacTok AobaBnsaeTcs 3Hak npeaynpexaeHus.

- [losiBunacb BO3MOXHOCTb HasHa4yaTb 3a30pbl NOA CBApPKy afieMeHTam, fobaBneHHbIM B
Tpy©onpoBoA BPYy4YHYIO — K3 KaTanora, CnpaBovHMKa unm n3 ganna.

Banbi u MmexaHu4eckue nepedaydu
- O6wme ycoBepLUEHCTBOBAHNA
- lMpoBogunnuce paboTbl N0 o6ecnevyeHnto KOPPEKTHOrO PYHKLUMOHNPOBAHUSA
NpuUNoXxeHus Ha MoHuTopax 4K. PaboTbl HE 3aKOHYEHbI.
- NopaboTtaH moaynb BbIGOpa MaTepuanos:
- BBeJeHa rpynnupoBka no Tuny Matepuana,
— aKTyanuMsmpoBaHO HanonHeHue 6a3bl MaTepuanoB Ang 3ybyaTbix KONec 1 Apyrmx
pgertanen,
— peanusoBaHa nHterpaums c cucrtemon NMNOJIMHOM:MDM.
— CosgaHue yepTtexen
— [ob6aBneHbl HoBble TUMNbI pe3bb:
- Metpuyeckas (nocagku ¢ Hatarom) FTOCT 4608-81,
AmepukaHckas arormosasa UN no craHgapty ASME B1.1-2003,
- bpuTaHckas giorimoas ButeopTa no ctaHgapty BS 84:1956,
- OkynsapHas pesbba NOCT 5359-77.

- [na meTpuyecknx pe3bb Bcex TMNOB, TPyOHON pe3bbbl, 1 BHOBb BBEAEHHLIX pe3bb
pobaeneHa 6a3a npegenbHbIX OTKITOHEHWIA. Ha BBIHOCHOM aneMeHTe npodouns
Tenepb yKasblBatoTCA NpeferibHble OTKIOHEHUS.

- Ha BbIHOCHOM anemeHTe npouns NPAMOBOYHbIX WMLEeB obaBneH gonyck
CYMMETPUYHOCTW.
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- [pn NOCTpPOEHUN LWIKNBA KNMHOPEMEHHOM Nepenayun no reoMmeTpu4ecknm
napameTpam paspeLleHo N3MEHEHME LUNPUHBI LLKNBA.

"eHepauma TpexmepHbIX Mogenemn

- PeannsoBaHa reHepauus Mogenen HoBbiX BUAOB pe3b0.

CeapHbie coeOuHeHuUs!

Hob6aeneHa komaHaa O6Hoeumb mabnuybi ceapHbix weoes. CrnyXxnut ans

aKkTyanusaumm Tabnuu, cBapHbIX LWBOB B rpadynyecknx gokyMmeHTax. Ytobel paboTa

KomMaHabl 6blna BO3MOXHa, Tabnuubl CBapHbIX LWBOB AOMKHbI ObITb CO34aHbI B

KOMMAC-3D Home Bepcum 20.

Komanga Tabnuuya ceapHbix weoe paboTaeT He TONbKO B rpadoMyeckoM AOKYMEHTE,

HO 1 B MoZenu.

HopaboTtaHa komaHaa O6o3HaYeHue ceapHO20 wea:.

— NosiBUNAachb BO3MOXHOCTb CO3[aHNs YCNOBHbIX 0603HA4YEeHMI CBapPHbIX LUBOB MO
CTO UKTWK 10.003-2007,

— YCIOBHble 0603Ha4YeHuns ceapHbix WweoB rno NMHAD M-7-009-89 (nam. 1999 r.)
3aMEHEHbI YCITOBHbIMM 0003Ha4YeHNAMUN CBapHbIX WwBeoB no HIM-104-18.

B komaHge KoHcmpykmueHbie anneMeHmbl c8apHbIX weoe fobaBneHa

BO3MOXXHOCTb Pa3HOCUTb AeTann KOHCTPYKTUBHbIX 3NIEMEHTOB CBapHbIX LLBOB C

HyneBOW BENUYMHON 3a30pa Ha 3agaHHOEe PacCTOSIHUE UMW Ha 3HaYeHne

MaKcUmanbHOro gonycka.

VMcnpaBneHbl HageHHbIe OLNOKH.

O6opydoeaHue: Pazeepmku

[ob6aBneHbl HOBbIE 3NEMEHTbI:

- Mampy6ok koHu4Yeckuti mun 5;

Mampy6ok yunuHopu4veckul mun 4,

Mampy6ok yunuHopu4veckuii mun 5;

Mampy6ok nepexoOdHbItd mun 2.

PeanusoBaH elle oanH BapnaHT HaHeceHns pa3vepoB Ans lMampy6ka nepexodHo20
mun 1 — c ykasaHveM AfMH NHUIA crnba Ha Nonkax BbIHOCOK, YTO NO3BONSET
n3bexaTb HanoXeHUsi pasmepoB.

KcnpaeneHbl owmbku, CBA3aHHbIE C 3KCMOPTOM pa3BepTok B popmat DXF v apyrumu
acnektamv paboTbl NPUNOXKEHUS.

MexaHnuka: AHumayus

PeannsoBaHa BO3MOXHOCTb M3MEHEHUS pa3Mepa MMaBHOrO OKHa MPUMNOXEHUS.
KomaHaa Bbl3oBa CrpaBOYHONM CUCTEMbI pa3MellieHa B rMaBHOM MEHHO.
WNcnpaBneHbl YacTHbIe OLIMOKM.

O6opydoeaHue: Kabenu u xa2ymsi

PeannsoBaH BbIGop kpaTyanwiero nyTu Ans NnoCTpoOeHUs Tpaccol B criyyae, korga
BO3MO>XHbl HECKOITbKO BapMaHTOB NPOXOXAEHNS MO TPaEKTOPUAM.

B gononHeHune K TpexmepHon packnagke xryta/kabenst Ha NNOCKOCTb NosiBUNach
KOMaHZa OOHOBNEHMSI TPEXMEPHON pa3BepPTKM, ECNN B XryTe/kabene n3aMeHsanmnchb
TOSMbKO AMWHbBI BETBEN (HE NOSABNANUCE U HE U3MEHSINNCH CMIUCKN COEANHUTENEN, He
NosIBNSANNCH HOBbIE PA3BETBNEHNS).

BeBeneHa komaHaa nonyyeHunst MHopMaumm O CeNekTMpOBaHHOM B MOAeNM
coeauHuTene unu Tene BeTBU xryta. B okHe nHdopmauumn noasnseTca mapka
coeaivHUTENs, ero No3vUMoHHoe o6o3HavyeHne, No3nLMoHHOEe 0603HavYeHne
BbILLECTOSALLEr0 U3aenus (ecnu TakoBoe Ha3HA4YeHo), CMMCOK KOHTAKTOB COEANHUTENS U
uenen Ha HuX. [Npu cenekTMpoBaHUKM Terna NPoBoAHUKA nosBnsieTcss nHdpopmauus ob
aflpeCHbIX COeANHEHNSIX, peanunayemMblx NPOBOAHUKAMU 3TOM BETBU.

B cBsA3n ¢ opMmpoBaHMEM TPEXMEPHOM MOLENY pacKknagkmy UCKIoYeHa KomaHaa
dopMmpoBaHusa crneumndmkaumm Ha cbopoYHbIn YepTex. Tenepb cneumdmrKaums MOXeT
ObITb BbinyLeHa 6a3oBbiM yHKLMoHanom KOMITAC-3D Home (¢ nomoLubio komaHabl
Co3d0amb cneyugukayuro no GoKyMeHmy).

HopaboTtaH mexaHn3am umnopTta npomexytovyHoro XML-davna ns naptHepckon
cuctembl CAINP MAKC. Tenepb npyv nmnopTe AaHHbIX MO COCTaBy KOMMOHEHTOB B
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10.

cOopoYHyto eanHuLy XryT/kabenb NpoMcxoanT OAHOBPEMEHHOE 3anosfiHeHne Tabnuupl
COEeUHEHNN XryTa.

- WcnpaBneHbl YacTHble OLLNGKW.

- [JopabotaHa CnpaBoyHas cuctema.

3ameyaHue. lNepen NOCTPOEHNEM TPEXMEPHOW pa3BEPTKU XKryToB, co3gaHHbix B KOMIMAC-
3D v19 Home, aTu XryTbl Heob6xoamMmo nepecTpouTb. MNopsagok nepectpoeHus
cnenyoLwmi:

1. OTkpbITb COOPKY Keyma Ha peaakTupoBaHue B pexume Ha mecme.

2. Ypanutb KpuBble ¢ uMeHamMu « Tpacca XXX» n «Obwul y4acmok», 3aTeM BbIATU U3
pexuma pefakTMpoBaHus Ha MecTe.

3. Banyctutb KomaHay npunoxeHus «Kabenu n xrytel» Co3zdamb Modesib Xayma —
Coopmuposamb mpaccy/xaym.

4. CdopmmpoBaTth XKryT U NOCTPOUTb MOALESb XryTa.

5. 3anyctutb komaHay Co3zdamb/06HO8UMB pa3gepmKy.

O6opydoeaHue: MemasnnokoHcmpyKkyuu

[ob6aBneHbl kKomaHabl:

- MW3onupoeamsb 2paHk. MNpeaHasHavyeHa AN co3gaHust U30MsiLMM NAOCKNX U
KPUBOJTIMHENHBIX MOBEPXHOCTEN.

- W3onuposamb mesio. [NpegHasHavyeHa ona U3onsauumn Ten.

- MWU3onupoeamsb npohusib. [laeT BOSMOXHOCTb MOAENUPOBAHUS MOMNb30BaTENbCKNX
y3M0B U30M5UM1 No NpeaBapuTenlbHO NOArOTOBNIEHHOMY NapaMeTpU4ecKoMy
dparmeHTy.

- 3aepy3ums u3 IFC-ghaiina. lNo3sonsieT oTkpbITb ann dopmara IFC, cogepxaluni
MEeTannoOKOHCTPYKUUK, NS NOCneayoLwero peaaktmpoBaHns 06 beKToB kKOMaHaaMum
NPUINOXEHWS.

Bu6nuomeka CmaHdapmHbie usdenus
- B karanor Kpenex no6aneHsbl:
- 3aknenkun OCT 1 34026-77, OCT 1 34027-77, OCT 1 34028-77, OCT 1 34029-77,
OCT 1 34030-77, OCT 1 34031-77, OCT 1 34032-77, OCT 1 34033-77,
OCT 1 34034-77, OCT 1 34073-85, OCT 1 34074-85, OCT 1 34075-85,
OCT 1 34076-85, OCT 1 34077-85, OCT 1 34078-85, OCT 1 34079-85,
OCT 1 34080-85, OCT 1 34081-85, OCT 1 34082-85, OCT 1 34083-85,
OCT 1 34084-80, OCT 1 34085-80, OCT 1 34086-80, OCT 1 34087-80,
OCT 1 34088-80, OCT 1 34089-80, OCT 1 34090-80, OCT 1 34091-80,
OCT 1 34093-80, OCT 1 34094-80, OCT 1 34095-80, OCT 1 34096-80,
OCT 1 34097-80, OCT 1 34098-80, OCT 1 34099-80, OCT 1 34100-80,
OCT 1 34101-80, OCT 1 34105-86, OCT 1 34106-86, OCT 1 34107-86,
OCT 1 34108-86, OCT 1 34109-86, OCT 1 34110-86.
- B karanor emanu, y3nb1 u KOHCMpPyKMueHble 3r1eMeHmbI oOaBneHbl:
— BuHTbI cTyneHyaTble co wnuuem FOCT 18787-80
Mpoknagkn TOCT 23358-87
Tpyobl FTOCT 32528-2013
YnnotHenua FOCT 22704-77
dnaHueBble coeguHeHns ycTbeBoro obopyaoaHms FTOCT 28919-91
MHe3pa BBepTHbIX coeanHennn FOCT 19529-74
YcTponcTBa NogbEMHO-MOBOPOTHbIE AN18 KPbILLEK JTHOKOB cTanbHbIx cocyaoB OCT 26-
2013-83
- B karanor 9nekmpuyveckue annapamsi u apmamypa 3D nobasneHbi:
- MnaTtol TOCT 28821-90

Bubnuomeka Mamepuansi u CopmameHmaol

AKTyanuanpoBaHbl crnegytone OKYMEHTbI:

FOCT 23671-2020(79), FOCT 23672-2020(79), FTOCT 8935-2020(77),
FOCT 31108-2020(2016), FOCT 598-2020(90), FOCT 767-2020(91),
MOCT 6235-2020(91), FOCT 12338-2020(81), FOCT P 51572-2020(2000),
FOCT 550-2020(77), FTOCT 51858-2020(2000), FOCT 9972-2020(74),
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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).

N3MeHeHuUe KoMnsiekma nocmaeku

1. B KOMNNEKT NOCTaBKWU BKIIOYEHO NpunoxeHne O6opydoeaHue: KabernbHbie kaHanbl,
npeaHasHa4YeHHoe AN NOCTPOEHUsT pa3BETBNEHHbIX KabenbHbIX KaHaroB.

- TlocTpoeHune kabenbHbIX KaHanoB OCYLLECTBSETCS HA OCHOBE CTUIEN.

- Ctunb kabenbHOro kaHana — Habop NapameTpoB NPSIMOro ydacTka noTka u
9N1eMEHTOB BETBMEHWI 1 NOBOPOTOB, CO3AaBaeMbIX aBTOMaTn4ecku. [lns noBopoToB
YUMTbIBAETCHA OpMEHTaUUs: ropu3oHTanbHasi, BepTukanbHas BHELUHSS, BEpTUKanbHas
BHYTPEHHSAS.

- [podunnb kabenbHOro KaHana onucbiBaeTca GubnmMoTekon. Kaxgpin snemMeHT NpaMoro
yyacTka NnoTka co3gaeTcs B Buae 3aMKHYTOro KOHTypa Ha oTAenbHOM cnoe. B ctunsx
MOXHO BbIOMpaTb 3r1IeMeHTbI 10TKa, KOTOpble HEOOXOAMMO NOCTPOUTL (NOTOK C
KPbILLKOR, NOTOK 6€3 KPbILKN 1 T.4.)

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

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

2. W3 xomnnekTa noctaBku uckroyeHo npunoxeHne KOMIAC-VDM.

Omnuyus eepcuu 19 om eepcuu 18.1

O6uwee

1. HoBble Bo3amoxHOCTM HacTponkn nHrepderica KOMIMAC-3D Home:

- [losiBUnca pexunm HacTporkn nHTepdenca. B aToM pexnme MOXHO ynpaBndaTb
COCTaBOM KOMaHZ Ha MMELLNXCS MHCTPYMEHTaNbHbIX NAaHENAX 1 co3aaBaTb
nonb3oBaTernibckne naHenun. Takke B JaHHOM pexume OOCTYMNHbI OCTarnbHble
BO3MOXHOCTW HAaCTPOWMKN: N3MEHEHNE pa3mMepa, NONOXEHNS NaHenen u ap.

Pexxnum HacTponkn nHtepdenca MoXHO 3anycTnts komaHgon Hacmpoums
uHmepgelc N3 KOHTEKCTHOIO MeHto VHCTpymeHTanbHoM obnacTu.

- Paboune npocTtpaHcTBa UCKIOYeHbl. HacTponka nHtepdgernica Tenepb COXpaHAeTCs B
dann ¢ pacwmpeHnem kset. B Hero BkntovaroTCa CBegeHUS O pa3MeLLeHMM U COCTaBe
WMHCTPYMEHTarbHbIX NaHEeNen, a Takke O pacnonoXeHUn naHenen ynpaenexus. Ans
yrnpaBneHnsi HAaCTPOMKON MOXHO UCNONb30BaTb KOMaHAbl CoxpaHumb HacmpoUKy,
3azpy3umb Hacmpoliky n C6pocumb HacmpoUKy U3 KOHTEKCTHOrO MEHIO
NHcTpymeHTanbHon obnacTu.

2. [lnaBatowiee NONoOXeHne NHCTPYMEHTarbHbIX NaHenen ctano HegocTynHo. MNMaHenu MoXHO
pacnonaratb 6o B VIHCTpymeHTanbHom obnacTtn, nnbo ¢ NnpukpenneHmem K
BepTMKanbHon rpaHule okHa KOMITAC-3D Home.

3. KHonka, pacnonoxeHHasa B Ha4ane CTPOKM BKNAOK AOKYMEHTOB, NO3BONSAET B Ntobown
MOMEHT nepenTtun k CtapToBon cTpaHuue (paHee CtapToBas CTpaHuua oTobpaxkanach
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NULLb B OTCYTCTBME OTKPbITLIX JOKYMEHTOB). B CBSA3M C 3TMM MKOHKA + Ha KHOMKe 3aMeHeHa
NKOHKOW C N306paxeHnem aoma.

[opaboTaHa HacTponka oTobpaxkaemoro B [lepeBe MMeHM OKyMeHTa unmn obbekra: nms
MOXET BKNIOYaTb 3Ha4YeHMS NoObIX CBONCTB 3TOr0 AOKyMeHTa unun obwvekta. [locTynHo
3agaHue nopsaka cnegoBaHUsA CBOWCTB B MMEHW U BBOA Npedukca nepen KaxabiM
CBOWCTBOM.

[aHHasa HacTporka Npon3BoanTCcs B ananore dopmam umeHu e [jepeee 0oKkymMeHma, B
CBSA3M C 4YeM 3TOT Ananor nepepaboTaH.

Kpome Toro, dopmaTt MMeHn Tenepb MOXHO HAaCTPOUTb OTAESbHO AN1S KaXK4oro Tmna
AokymeHTa. [Moatomy Ha Bknagke Hoeble 0oKymMeHmbI 06LLEr0o HACTPOEYHOro Ananora
NyHKT ®opmam umeHu e [epeee OOKyMeHmMa VICKIoYeH 13 obLuero pasgena v BKIYeH
B pasgenbl, COOTBETCTBYIOLLME TUNAM JOKYMEHTOB.

Y cBoncTBa 3HaK HeyKa3zaHHOU wWepoxoeamocmu NosIBUNUCH HOBbIE 3HAYEHWSI:
- Cnocob obpabomku He ycmaHaenueaemcsi O/i1s1 Yacmu rnoeepxHocmedu,
- C yOaneHuem crios1 Mamepuasna 07151 Yacmu rnoeepxHocmeu,

- be3 ydaneHus cnosi Mamepuana 05151 Yacmu noeepxHocmell.

[laHHble 3Ha4YeHUs1 CBOMCTBA COOTBETCTBYIOT 0603HAYEHMIO LLEPOXOBATOCTH C
AobaBneHnem 3Haka B cKobkax.

B omanore HacTpowkx BCMSbIBAOLLMX COOBOLLEHNI BCE ONUUN 3aMEHEHbI O4HON —
Ucnonb3zoeamb yeHmp yeedomneHul Windows. Ecnv oHa BkrtodeHa, TO BCe
BcnnbiBatowme coobueHns KOMIMAC-3D Home oTobpaxatoTcs B LEHTPE YBEAOMIIEHUI
Windows.

MckntoueHo pasgenbHoe yrnpaeneHue annapaTHbIM YCKOpeHMeM Ans rpaduyecknx
AOKYMEHTOB 1 Moaenei. Boibop BaprMaHTa OTPUCOBKM M KavyecTBa CriaXKmBaHus
NpoM3BOANTCS B Ananore YnpaesieHue cucmemMol (Bbi3bIBaEMOM KOMaHAO0M
Hacmpoliika — lMapamempsbl... — Cucmema — YrnpaesieHue cucmemou) v
pacnpoCTpaHsAeTCs Ha BCe TUMbl JOKYMEHTOB.

[nsa Bcex NpUnoXXeHun, KpoOMe BCTPOEHHbIX, JOOaBNEHO HOBOE COCTOSAHNE —
lMpuocmaHoeneHo. MNpunoxeHne NeEpexoamnT B 3TO COCTOSIHNE, €CINN BO Bpemsl paboThbl
nepectaeT ObITb 4OCTYNHA NULEH3MA UNK hain NpUNoXXeHns (paHee B Takon cuTyauun
NpUNoXeHne oTKMNYanock). Komanabl NpYoOCTaHOBNEHHOMO NPUMOXEHNUST OCTalTCSA
AOCTYNHbI. Mpun BbI30BE MOOON N3 HUX MPOU3BOAUTCS NOMbITKA MNOAKIOYEHUS MPUIOXKEHUS.
Ecnu npnynHa NnpMocTaHOBKW yYCTpaHeHa, NpUIioXXeHne NOoAKIYaeTcsi, B NPOTUBHOM
crny4ae BblgaeTcs coobLeHne 0 HEBO3MOXHOCTM NOAKINIOYEHUS.

Bo3MOXXHbI Takke NpMOCTaHOBKA M BO30OHOBIEHNE paboThbl MPUNOXKEHUS BPYYHYHO B
ananore KoHghueypamop.

TpexmepHoe ModenuposaHue

1.

MosiBunacbk BO3MOXHOCTb BCTaBkM B COOPKY mogenu ns carnna obmeHHoro oopmata
(IGES, STEP, Parasolid 1 gp.) kak KOMNOHEHTa HOBOro TUNa — UMNOPTUPOBAHHOIO
KOMMOHeHTa. MIMNopTUPOBAaHHbLIN KOMMOHEHT COXpPaHSeT CBA3b CO CBOUM hansiom-
MCTOYHUKOM, YTO MO3BONSAET OTCNEXMBATbL €ro UBMEHEHUS N BbINOMHATL OOHOBNEHMS
BCTaBIEHHOro KOMMNoHeHTa. NMpn HeobxoaMMOCTHM CBA3b C UICTOYHUKOM MOXHO pas3opBaTb,
B pe3yrnbTaTe Yero MMMNOPTUPOBaHHbIN KOMMOHEHT Npeobpa3yeTcs B floKarnbHy0 Mogesb
(oeTanb unu cbopky).

MosiBunack HoBasi komaHaa — llosiHoe ckpyaneHue. [1ns ee paboTbl 4OMKHbI BbITh
yKasaHbl TpU CMeXHble rpaHn: Ase 6OKoBbIE U LeHTpanbHagd. B pesynbTaTe onepauun
LeHTpanbHas rpaHb ucyesaeT, a GOKOBbIE FpaHN COEANHAOTCS NMOBEPXHOCTLIO, CEYEHNE
KOTOPOW B KaXXOoW TOYKE ABNAETCS AYroun, KacaTenbHOW K TpeM M3HaYanbHO YKa3aHHbIM
rpaHsam. [JocTynHO aBTOMaTU4eCKoe pacnpoCTpaHeHne NOSIHOMO CKPYIrMEeHUst Ha rpaHu,
KacaTenbHble K BblbpaHHbIM. KomaHaa HaxoguTca Ha naHenn diemMeHmsbl mena.

MosiBUNack HoBasi kKomaHaa BoccmaHoesieHHasi noeepxHoCcMb. Ta KOMaHaa co3aaeT
NOBEPXHOCTb B Npefenax TeopeTU4ecKkor NoBEPXHOCTU ykasaHHOW rpaHn. KomaHaa
HaxoauTcsa Ha naHenu lNMoeepxHocmu.

HopaboTaHa komaHga O6oso4ka:
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- TlosiBMnacb BO3MOXHOCTb 3aaHus NPOM3BOSIbHON TOMLWMHbI AN1A Crnos maTepuana,
nobaBnsaemMoro Ha OTAenbHbIE, YKa3aHHble Nofb30BaTeNeM, rpaHn NCXO4HOro Tena
(paHee Bcst 06onoYka MMena ogMHaKkoByr TonwmHy). Npu Heo6xoaMMOCTH rpaHn ¢
OTNMYaIOLWENCS TOMNLLMHOM MOXHO rpynnMpoBaTh, YTOObI 3aA4aTh AN HUX OOHY
TONLUUHY.

- [obaBneHa onuusa Belibupamb kacamesibHble 2paHu. Ecnn oHa BknoveHa, To npu
yKasaHuu rpaHun BbIOUPaoTCS Takke BCE rpaHn, rMaako CTbIKYHOLWMECS C YKa3aHHOM U
apyr ¢ gpyrom. Onumsa gencTByeT Npu ykasaHuu rpaHen ans yaaneHns 1 HasHayeHus
WUHAMBUAYANbHOW TOSMLLMHBI.

HopaboTaHa komaHga Onepayusi Mo mpaekKmopuu.

— [Ecnu pesynbtat onepaumn — BbidyumaHue nnu lNepece4deHue, TO CTaHOBUTCS
BO3MOXHbLIM BbIOOP Terna, ABMKEHME KOTOPOro Nno Tpaektopum obpasyeT o6beM,
BblYMTAEMbIN U3 UCXOOHOTO Tena Unu NepecekaroLnncs ¢ HUM. ATo No3sonseT
cMoaenupoBaTh pe3ynbTaT MexaHn4eckon oOpaboTkm 3aroTOBKU PEXYLLNM
WHCTPYMEHTOM (Hanpumep, dpe3on) onpeaeneHHon hopmbl.

- Ecnu TpaekTopusa npyHagnexuT NoBEPXHOCTU, TO cedeHune (Unu Teno) MoxeT
OBUraTbCsl COrnacoBaHHO C HOpMarblo K 3Ton noBepxHocTU. COOTBETCTBYHOLLASA ONUMs
OOCTynHa, ecnu BbibpaH Tun asmxeHns CoxpaHsimb y20J1 HaKJIoOHa Unm
OpmozoHasibHO mpaeKmopuu.

B komaHge Onepayusi mo cevyeHUsIM 0N Cry4vas, KOrga aCku3 KpamHero ceveHus
COOEPXKUT TONMbKO TOYKY, MOSABUINCS HOBbIN CNOCOD MNOCTPOEHUS AfIEMEHTA Y 9TOro
ceueHna — Kynos. Pe3ynbTat Mcnonb3oBaHus AaHHOro cnocoba — takasa hopma
anemeHTa, NP1 KOTOPOW ero NOBEPXHOCTb BOMM3M KOHEYHOIrO CeYeHnst KacaTenbHa K
NSIOCKOCTM 3ckm3a. [1nsa yToYHEHUST (DOPMbI CRYXXUT KOS(PMULMEHT, N3MEHSIOLLNI pagnyc
KPMBW3HbI MOBEPXHOCTUN 3NEMEHTA Y KpaHEN TOYKN: yMEHbLUEHNE 3HAYEeHMUS
koacbpuumneHTa gaet 6onee «ocTpyo» popmMy (pagnyc KpUBM3HbI MEHbLLE), a
yBenuyeHme — bonee «Tynyo» (pagnyc KpuBU3HbI OornbLLE).

MosiBunnchb KOMaHAabl AN aHanu3a KpyBbIX Y MOBEPXHOCTEMN:

- [paduk kpueu3Hbl. KomaHaa paboTaeT C KpUBbIMU M CTPOUT AN HUX rpadouku
KpvBU3HbI. ['padrk KpMBM3HbI NpeacTaBnseT cobon rpaduyeckoe npeacTaBneHne
3HaAYEHNN KPUBU3HbI/PagnyCcoB KPMBU3HbI MO Habopy TOYEK BAOSb KPUBOW NOCPELCTBOM
oToBpaXkeHMs OTPe3KOB («UrM»), NePNeHaNKYNAPHBLIX K KPMBOW B 3TUX TOYKaX. AnuHbl
OTPE3KOB MPONOPLMOHANbHbl 3HAYEHUAM KPUBU3HBI: YEM ANMHHEE OTPE30K, TEM
Oornblue 3Ha4YEHNE KPUBWU3HBI B AAHHOW TOYKE KPMBOW.

- [lpoeepka kpueu3sHbl. KomaHOa paboTaeT C KPMBbIMU M NOBEPXHOCTSAMMU, HAXOAMUT Ha
HUX TOYKM MaKCUManbHON KpMBU3HBbI (MUHMMAaNbHOMO pagnyca KpMBU3HbI), a Ang
KPMBbIX TaKKe — TOYKM NOKanbHbIX 3KCTPEMYMOB KPUBU3HbI M TOYKK nepermba (ecnm
KpvBas nnockas). Kpome 3T1oro, nonb3oBaTtesib MOXeT yKasaTb MPOU3BOSIbHYIO TOYKY
KPVBOW U NOBEPXHOCTU ONA onpeaeneHns B Hel KpUBM3HBDI.

- [lpoeepka HenpepbieHocmu. KomaHga paboTaeT ¢ KpuBbIMU M onpeaensieT Tun
HenpepbIBHOCTU B TOYKaX MX CTbiKa. CThIKYOLWMMUCS CYUTAIOTCH KPUBbIE, pacCTOAHWE
MEXAy BEpLUMHaMM KOTOPbIX HE MpeBbILWAET 3a4aHHoro paguyca ctbika. [Ans
HaMAeHHbIX CTLIKOB onpeaensieTca TUn HenpepbiBHOCTU: Pa3pbie, CoenadeHue
eepuwuH ¢ 3adaHHoU mo4yHocmbio, KacamenbHocmb ¢ 3a0aHHbIM OMKIIOHEHUEM
no yeany, Fnadkocmsb ¢ 3a0aHHbIM OMHOCUMeIbHbIM OMK/IOHEHUEM 1o
Kpuegu3sHe.

lMepeyncneHHble KOMaHabl HAXOOATCA Ha MHCTPYMeHTanbHoW naHenun JuazHocmuka.

PeaynbTaTbl paboTbl 3TUX KOMaHA coXpaHaTca B mogenu. B [lepese moaenu oHm

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

KomaHga lpoeepka nepece4yeHuli nepevMmeHoBaHa B [lpoeepka Kosnusul v

3HauMTENbHO fopaboTaHa:

- TosiBunock ABa cnocoba noucka KoNnusnn: mexay BbibpaHHbIMU o6bekTamn (4ns
Kaxx4oro obbekTa NpoBOAUTCS NPOBEPKa Ha nepeceyeHne ¢ ocTanbHbIMU) U Mexay
AByms Habopamu o6BLEKTOB (NPOBEpKa Ha nepeceyeHne NpoBoANTCH AN ABYX
HabopoB, HO HEe NPOBOAMTCSA BHYTPM HAbOPOB).
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10.

11.

12.

13.

- O6bekTamun NPoOBEPKM MOTYT ObITb NOACOOPKN LEenMKoM. [pr 3TOM MOXKHO BKITHOUYUTL
NN OTKITKOYUTE MOUCK KOMNIM3NIA BHYTPU NOACOOPKN.

- [o6GaeneHa BO3MOXHOCTb KOHTPOJSII MMHMMAIbHOIO 3a3opa, T. €. MoMCcKa nap
KOMMOHEHTOB, PacCTOSAHME MeXY KOTOPbIMM MeHbLUE 3agaHHoro. [nst ObicTpon nnm
npegBapuTensHON NPOBEPKU 3a30POB MOXKHO BKMIOYNUTL YNPOLLEHHbIN pacyeT.

- [JobGaeneHa BO3MOXHOCTb NMOMCKa pe3bbOBbIX COEANHEHUIA, ANIEMEHTbLI KOTOPbIX HE
noaxoadart Apyr Apyry no napameTpam pe3bbbl unv no pasmepam. Ecnun aHanms pesbb
OTKITHOYEH, TO pe3bboBble COEANHEHNSI CHUTAIOTCA NepeceveHnsiMn Ten geTanen.

- [obaBneHa BO3MOXHOCTb CKPbITb OKPYXXEHWE, T. €. OCTaBUTb Ha 3KPaHe TOMbKO Te
00BbEKTDI, MEXAY KOTOPLIMWU HANOEHbI KONNU3NU.

- [obGaBneHa BO3MOXHOCTb COXpaHEHUs1 NnapamMeTpoB NpoBepKkUn (BblIOpaHHbIX OO BLEKTOB U
3afaHHbIX NapamMeTpoB) Ans NOBTOPHOro 3anycka. CoxpaHeHHble MPOBEPKU KONMM3UK
oTobpaxalTcs B cneumanbHoM pasgene «JuasHocmuka» B BepxHel YacTtu [lepesa
NOCTPOEHMS.

- YnydweHo npeacTaBneHne pesynbTaToB paboTbl KOMaHAbl Kak Ha [NaHenn
napamMeTpoB, Tak 1 B rpadouyeckon obnacTi okHa.

- YpeamepHo AnNUTENbHYIO NPOBEPKY MOXHO NpepBaTh, LWENKHYB MO CCbISIKe
OmmeHuUmMb B OKHE MHAMKATOpa npoLecca.

B mogenu nosiBunace pamka BblaeneHus. B uenom oHa aHanornyHa pamke, kotopas
AOCTynHa npun paboTe B rpadnyecknx AOKyMeHTaxX: 06BbEeKTbl MOXHO BblAENATb KOMaHAaMum
Pamkot n Cekyuwiel pamkol n3 meHo Bbidesiumb (06bekTbl 406aBNAOTCA K yxKe
BblAerieHHbIM) unu 6e3 Bbi3oBa KoMaHza (npeaplayliee BblaeneHne OTMEHAETCS; ABUXKEHNE
Kypcopa crneBa HanpaBo co3aeT OXBaTbIBalOLLYIO paMKy, CripasBa HaneBo — CEKYLLYIO).
OcobeHHoCTb paboTbl koMaHg Pamkol n Cekywel pamMkoll B MOAENN — BO3MOXHOCTb
BKITHOYUTb BblaerieHne 06beKkToB, NOMHOCTbIO 3aCNOHEHHbIX APYrMMY OB beKkTamMu.

Mpu BblgENEHUN PAMKON MOXHO MCNOMb30BaTh OUNbLTPbI.

Ecnu TpebyeTca BblgenuTb KOMNOHEHTbLI COOPKM (a He X rpaHu/pebpa/BepLUnHbI), Npu
3aJaHnn paMKu HYXXHO yaepxuBaTtb knasuwmn <Ctrl> v <Shift>.

Bce komaHabl MeHio Bbidenumeb, a Takke BblAeNeHNne paMKOn C NOMOLLbI MbILLW MOXHO
MCNonb3oBaTb NOCNE 3anycka KomaHza, TpebyoLwmnx ykasaHnst ICXOAHbIX OOHEKTOB.
Hanpumep, Bbi3BaB KOMaH4y MNOCTPOEHUSI MacCcmBa, MOXHO yka3aTb KONMpyemble 0ObEKTbI
pamMKoOn.

MosiBMNack BO3MOXHOCTb HANOXEHUs1 TEKCTYP Ha rpaHu TpexmepHon mogenu. [JaHHbIn

PyHKLMOHar No3BOMseT 3aMEHUTb CITOXHbIE B MOAENMPOBAHUMN SMNEMEHTbI (HakaTku,

pudneHus, nepgopaumm n T.n.) BU3yarbHO CONOCTaBMMbIMU N306PaXeHNIMU, KOTOpble

HaknaablBalTCA Ha COOTBETCTBYIOLLME NOBEPXHOCTU. Bnarogaps aTomy moaenb

CTaHOBUTCS «Neryey, T. e. paboTta C Hel yCKopsieTCs 3a CYET TOoro, YTo TpebyeT MeHbLue

pecypcoB KoMMbloTepa.

TeKkcTypbl MOXXHO NPUMEHATb K KOMMOHEHTaM, Teriam Unmn oTaenbHbIM rpaHsaM. BHewHuNn

BWA TEKCTYPUPOBAHHOW MNOBEPXHOCTU ONpeaensoT Tpy napamMeTpa:

- CcOBCTBEHHO TEKCTypa — umutauus ysopa,

- penbed — MMMTauUMs BbINYKIOCTEN M BNAOWH,

— Bblpe3bl — MMUTaUUSA OTCYTCTBUS HEKOTOPbIX Y4aCTKOB MOBEPXHOCTH, YTO co3aaeT
UNII03N0 CEeTKM UInn nepdopaunm.

B komnnekT noctaeku BXoAUT HAabop TEKCTYp ANA CO34aHNs Takmx 3P eKToB, Kak HakaTka,

pudneHve, ceTka, KUpNMYHas Knagka n ap.

YcnoBHoe n3obpaxeHne pe3bbbl, TOMUMO KapkacHOro LunMHapa, Tenepb BKYaeT
peanucTnyHoe n3obpaxkeHne — PUCYHOK pe3bbbl, HANMOXEHHBIN Ha LUIMHAPUYECKYIO UK
KOHWYECKYIO rpaHb B npegenax AnnHbl pe3bObl.

Mpun HeobxoaNMOCTM OTOOpaXKeHWe peanucTUYHOM pe3bbbl MOXHO OTKMYNUTL B Auanore
HACTPOWKN YCNOBHOIo n3obpaxenuns pe3vbbl (Hacmpolika — lNapamempsbl... —
Cucmema — Pedakmop modeseli — YcroeHoe usobpaxeHue pe3bbbl).

MoaBunnack BO3MOXHOCTL CO34aHMs MaccuBa TakuUX NIMCTOBbLIX 3fIEMEHTOB, KakK pe6po
ycuneHusa, WtTamMmnoBka, 6ypTVIK, Xantosu.
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14.

15.

16.

17.

18.

19.

20.

21.

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

B komaHae YceyeHue nosepxHocmu nosiBUNUCL criegyolne BO3MOXHOCTH:

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

- MCMONb30BaHMe Tena/NnoBepPXHOCTM B KaYeCTBE YCEKAaeMOro Unmn cekyLero oobekTa
(paHee npu ykasaHuu Tena/noBepxHocTn hopmmnpoBanca nKCMpoBaHHbIN Habop
rpaHemn, KOTOPbIA HE MEHANCA NPY NepPecTPOeHUm).

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

YcoBepLUeHCTBOBaHa MHANKALUSA COCTOSIHUSE — BKIMIOYEHO B pacyeT Unu UCKNIOYEHO U3

pacyeTa — KOMMNOHEHTOB M OOBLEKTOB MOAENM, a TaKKe yrpaBrneHne 3TUM COCTOSTHUEM.

- CT1ano JoCTynHO UCKMYEeHWe U3 pacyeTa 1 BKIOYEHWe B pacyeT KOMMNOHEHTOB COOPKM
2-ro 1 nocrnegywmnx ypoBHen (paHee 370 Oblfio BO3MOXHO TOSbKO Afsi KOMNOHEHTOB
1-ro ypoBHS1). 3TN N3BMEHEHUSA OTPaXKaTCA NULLb Ha TeKyLlen cbopke n He
nepegatoTcs B noacbopku, cogepkalime UCKMYEHHbIE/BKITIOYEHHbIE KOMMOHEHTHI.
BoaBpaTt kKOMMNOHEHTa B UCXOOQHOE COCTOSAHME (YCTaHOBMNEHHOE A5l HEero B dhawne
noacbopku, Kyaa OH BXOAMT) NPOM3BOAMTCA komaHaon Hacnedoeamb 13 KOHTEKCTHOIO
MEHI0 KOMNOHeHTa. Takum obpasom, Tenepb B [lepeBe NOCTPOEHUS A1 KOMMOHEHTa
MOryT oTOBpaxaTbCs cneayloLmne 3Hayku1, NokasbiBaloLLMEe COCTOSHME BKITOYEHWS B
pacyert:

- Hacnedyemcs - eknroyeH nnn Hacnedyemcs - 8bIKSIOY€H — €Cn COCTOsIHNE
KOMMOHEHTAa TaKoe Xe, Kak B hanne cogepxallen ero nogcoopku;

- BknroveH e pacyem vwnun UcknroydeH u3 pacyema — eCnn COCTOSAHME KOMMOHEHTA
B TeKyLLen cbopke N3MeHeEHO No cpaBHEHUIO C harinom nogcbopku.

- Y 06bekToB MOAENN 1 KOMNOHEHTOB COOPKM 1-r0 YPOBHS, COCTOSIHUE KOTOPbIX 3aBUCUT
OT BbIpaXkeHus1, 3ajaHHOro Ansa nepemeHHon Mcknoyums U3 pacdema, B [lepese
NoCcTpPoeHus oTobpaxkaeTcst 3Ha4YoK BkriroyeH @ pacyem o rnnepeMeHHol unm
UcknroveH u3 pacyema no nepemeHHodu. [ocne wenyka Mbilblo HA 3TOM 3Ha4ke
NnosiBNSAETCH MEHIO C kKoMaHaon lMepelimu Kk nepeMeHHOU — OHa aKkTUBM3NpyeT
[MaHenb nepeMeHHbIX 1 BbIENSET CTPOKY C NepeMeHHOon Mckroyumes u3 pacdema gns
OaHHOro obbekTa UM KOMMOHEHTA.

- [logBunacb BO3MOXHOCTb UCKMIOYEHNSI U3 pacdeTa 1 BKITOYEHWS B pacyeT OTAeNbHbIX
KOMMOHEHTOB COOPKN, MOMYYEHHbIX C MOMOLLbI0 MaccuBa (paHee UCKMYeHe 13
pacyeTa noboro Takoro KOMNOHEHTa 03Ha4ano UCKNKYEHNe BCEro Maccusa).

B onepauusax MoOXHO ncnonb3oBaTb 06nacTb 3CKM3a — 3aMKHYTY0 OUrypy, orpaHUYeHHyo
CTbIKYIOLLUMMUCS U/Uin NepecekaLLMMNCS NMMHUSMM 3cku3a. [ns Bbibopa Takon gurypbl
HY>KHO LLIENKHYTb MbILWbIO BHYTPY Hee. (PaHee ackn3 3ageincTBoBarncs B onepaumm
LeNMKOM, T. €. UICNONb30Bannchb BCe ero NMHum.)

B onepauusix BbiaaBnuBaHunsi 4OCTYMNEH BbIGOP HECKOMbKMX 06nacTei, HO OHU AOMKHbI
npuHaanexaTb OQHOMY 3CKM3Y.

MpOCTPaHCTBEHHbIV KOHTYP, ABMAIOLWNACA CEYEHNEM AS1S ONepauun Bbl4aBNnMBaHUSA nUnm
BpaLLEeHMsi, MOXXHO pedakTMpoBaTb B NpoLecce BbiNONHEHUs onepaumn. PegaktuposaHve
KOHTypa 3arnycKaeTcsi LeNn4ykoM Ha NUKTorpaMme nepen HaumMeHoBaHMEM KOHTYypa B rnore
CeyeHue.

KomaHga PaccmosiHue u y2os1 Tenepb paboTaeT ¢ KOMNOHEeHTamu COOpKM 1 € Tenamm —
N3MepseT PaccTosiHMe OT KOMMOHeHTa/Tena Ao APYroro 06bekTa Unu paccTosHne mexay
[IBYMSl KOMMOHEHTaMuU/Tenamu.

B komaHne Konupoeams 06bekmbi nosiBunack onuus Cobpams 2paHu rno UucxoOHbIM
ob6wexkmam. Ecnv oHa BKMNoYeHa, TO NPU KOMMPOBaHUM CMEXHbIX FpaHen,
NpUHaanexalumx ogHoMy Teny, Co3gaeTcsi MHororpaHHasi noBepxHocTb. Ecnn onums
OTKIOYEHA, TO KOMUS KaXXA0W rpaHun ABNAeTCA OTAENbHON NOBEPXHOCTLIO.

44



22.

23.

24.

25.

26.

27.

MosiBunack BO3MOXXHOCTb MOCTPOEHUS MIOCKUX Cnpaner ¢ NoMoLLblo koMmaHabl Cnupanb
KOHMYecKas. [1ns nonyyYeHust Nockor cnvpanu criegyeT BblibpaTb cnocob noctpoeHus Mo
qyucny eumkoe u ebicome nu6o Mo wazay u ebicome vi 3aaTb HYNEBYH BbICOTY.

Mpeobpa3oBaHne KOMNOHeHTa COOPKM B NOKanbHyto Aetans (T. €. pe3ynbTaTt paboTbl
komaHAbl B3smb 6 doKkymMeHm) Tenepb MOXXHO OTMEHSATb U MOBTOPATh.

B HwxHel Yactn [epeBa moaenu moryT otobpaxaTbcs NMbo oTHOLEHUS, NMbo
napameTpbl 06bekTa, BblAeneHHoro B BepxHen yactu [lepesa (paHee oTobpaxanucb
TONbKO OTHOLWEHMS). MNepekntoyeHne Npon3BOANTCA KHOMKaMM, PACNONOXEHHbIMU Ha
pasgenuTene BepxHen n HKHen YacTten [epesa.

B komaHae Toyka nepeHocoM Ternepb MOXHO yKasaTb TOYEYHbIN 0ObEKT Ans
onpeaeneHns pacctosiHusA nepeHoca. CosgaBaemast Touka OyaeT coBrnagaTb C Npoekumeit
BbIGpaHHOro 0GbekTa Ha HanpaBreHne nepeHoca; popMUPYeTCs accoLmaTMBHas CBSI3b
TOYKM C 3TUM OOBLEKTOM.

YBenuyeHa npounssogntenbHocTb pabotel KOMIMAC-3D Home:
- B pexXunme oTOOpaKeHUsa cevyeHnsa Moaenu:
— YCKOPEH Bbl6Op 06BHEKTOB,
— yCTpaHeHbl 3amefieHns Npu Havane BpalweHus/nepemMeLLeHms Mogenu,

- npwu co3gaHum maccuBa (3ddekT Hanbonee sameTteH npu padote ¢ 6onbLMMHK

cbopkamn):
— YCKOp€EH BLIGOp 00HEKTOB,
— YCKOpPEHO cpabaTbiBaHNe NOACBETKN 0OBLEKTOB No4 KypCOpoM,
— yCTpaHeHbl 3ameieHns Npu Havane BpaleHus/nepemMeLLeHms Mogenu,

- yCKOopeHa BCTaBka B cOOpKy KOMMOHeHTa ¢ pa3melleHnem Mo koopluHamam (acppekT
Hanboree 3aMeTeH, ECITM KOMIMOHEHT ABNsieTcs cOopkor ¢ 6ONbLLIMM YMCIIOM
KOMMOHEHTOB NEPBOro YPOBHS UMK NTOKanbHbIX MOAENen),

- yCKOpeHa BCTaBka B cOOpKy MakeTa (3dpdpekT Hanbornee 3aMeTeH Npu UCMoNb30BaHUN
mogenewn, cosgaHHbix B KOMITAC-3D Home Bepcun 18 n 6onee no3gHux).

YnyuJweHa coBMecTUMOCTb ¢ Buaeokaptamm AMD B pexumMe oToGpaXKeHUsi ceveHus
Moaenu.

Fpaghuyeckue oKymMeHmMbI

1.

B accoumnaTnBHbIX BUAax aBToMaTUYECKN CO3La0TCA:

- OceBble NMNUHUM — A8 NPOEKLUNA NOBEPXHOCTEN BpaLLEHMS, OCU KOTOPbIX HE
nepneHAnKynsipHbl NIIOCKOCTU NMPOEKLMNIA.

— O6o3Ha4veHns LUeHTpa — AN BCEX OKPYKHOCTEN.

- CeTKM LeHTPOB — ANA rpynn OKPY>KHOCTEW, €CNN COOTBETCTBYIOLLME rPYNMbl 0OBHEKTOB
MOZEenu Nosy4YeHbl C NOMOLLbIO MaccuBa. B crnyyae maccvBa no napannenorpaMmmHon
ceTke bopMMpyeTcs NMHeNHasi ceTka LLEHTPOB, a B Cry4yae KOHLEHTPUYECKOro
mMaccmBa — KpyroBasi (MM HECKOSbKO KPYrOBbIX CETOK, €CIN KONMYECTBO 3K3EMMNIISIPOB
no pagvanbHOMy HanpasneHuto 6onbLue 1).

HopaboTaHa komanaa lMpoeKyUuoHHbIU 8UJ:

- KOMaHAa 3auuKreHa, T. e. Nocne Co3daHusa oAHOM Npoekummn (Hanpumep, BUaa cnesa)
aBTOMAaTMYECKM 3anyckaeTcsl co3aaHune cneayroLlen Npoekumm Ha OCHOBE TOro Xe
©asoBoro Buaa,

- pobaBneHa BO3MOXHOCTb MOCTPOEHNSI UBOMETPUYECKUX NPOEKLMIN — AN 3TOro Kypcop
HeobxoAnMo nepemMeLLaTtb No guaroHanu ot 6as3oBoro Buga.

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

co3gaHuga Buga ¢ Moaenu, npudemM B kavectse 6a30BOro Buaa Anis 3To KOMaHabl yxe

BblOpaH TONbKO YTO CO3AaHHbIN BMA C MOAENN.

PacLumpeHbl BO3MOXHOCTM paboTbl C pa3pbiBaMy BUAOB:

- B komaHnae Pa3pbie euda BBeLeH PeXxnM pefakTUpoBaHus, MO3BONAOWMNIA yaansTb
y4acTKM NMHMI pa3pbiBa, a Takke KOPPEeKTUPOBaTb UX ANVHY.

- BoccTtaHoBUTbL NepBoHaYanbHbI BUA NUHWUIA pa3pbiBa MOXHO Kak ANsi BCeX pa3pbiBOB
cpasy (komaHao BoccmaHoeumsb STUHUU pa3pbieéa B KOHTEKCTHOM MEHI0 BUAa,
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BblaeneHHoro B [lepese), Tak 1 Ans BbibpaHHOro paspbiBa (kHonkon BoccmaHoeumb
Ha MaHenu napameTpoB B pexnme peaakTupoBaHnga paspbiBOB).

MosiBMNack BO3MOXHOCTb MHAMBUOYaNbHOIO 3aaHnsa TOYHOCTU pa3Mepa — A 3Toro
cnyxuT cnucok Konuyecmeo 3Hakoe nocne 3ansimod Ha MaHenv napameTpoB npu
co3gaHun/pegakTMpoBaHUmM pasmMepa.

HacTpoika npymeHnma TonbKO Ana pa3MepoB C aBTOMaTUYeCKn onpeneneHHbIM (a He
BBEEHHbIM BpY4HYI0) 3HaYeHMeM. Ha yrnoeoi pasMmep gaHHas HacTpoika BNvsieT, ecnu
€ro 3Ha4yeHue BblPaXXeHO AEeCATUYHOW OPO6bIo.

MosiBnnacb BO3MOXHOCTb CO34aHNSA MECTHOIO paspesa B BUge, KOTOprVI ABNnAeTcA
BbIHOCHbIM 3JTEMEHTOM.

MosiBuNack BO3MOXHOCTb CUHXPOHU3ALMM HEYKA3aHHOW LLEePOX0BaTOCTU B
accoumaTMBHOM YepTexe 1 Modenu: ecnu nepefaHHas U3 MO4enu HeykasaHHas
LLIEepPOXOBATOCTb Oblfla N3MEHEHa B YepTexXe, TO B €€ KOHTEKCTHOM MEHIO CTaHOBUTCS
AOCTynHa komaHaa CuHxpoHu3upoeams. [locne Bbi30Ba 3TOM KOMaHAbl BO30OHOBNSETCA
nepenava 3Ha4YeHUn CBONCTB SHak Heyka3aHHoU wepoxoeamocmu v Mapamemp
HeyKa3aHHOU Wwepoxoeamocmu U3 MOAENN B YEPTEX.

B komaHgax Aemooceesasi 1 Oceeast JIUHUSI MO 08yM MOYKaM NOsIBUNCS
nepekntovatens OAuHakoeble ebicmyrnbi. OH NO3BONSIET OTKA3aTbCA OT OAMHAKOBOM
ANVHBI BbICTYNOB Ha 060MX KOHLAX OCEBOW NMMHMKN U 3a4aTb A8 KaX40ro BbICTyna
COOCTBEHHYIO OJIMHY.

B KOHTEKCTHYIO NaHernb, KoTopasi 0ToGpaXxaeTcs Npu BblaeneHn B accoLmaTUBHOM
yepTexe NPOEKLMOHHbIX 0603Ha4YeHNI U aBTOMATUYECKM CO3[aHHbIX OCEBbIX JIMHUN,
AobGasneHa kHornka CkpbIimb. OHa OTKMHOYaeT NoKa3 BblAeNeHHbIX 00bekToB. [Ans
BKItOYEHMS1 0OBLEKTOB CriefyeT BOCNOb30BaThCs koMaHaon Bud — lMokazamb
CKpbImbie 0603Ha4YeHuUsl.

Paboma co cneuudgpukayuel

B onucaHuu cneumdumkaumm ona Yeprexa MOXHO 3a4aTb KONMYECTBO UCMONMHEHWA. JTa
BO3MOXXHOCTb [OCTYMHA, €CIK B ONMCaHne BXOOAUT CTUMb FPYyNMnoBoi cneumndukauum.
PaHHee anga Toro, YTobbl M3MEHUTL KONMMYECTBO MUCMONHEHUI B YepTexe, Heo6xoanumo
ObINO OTpeaaKTMPOBaTh BXOAALLMIA B ONUCaHUE CTUMb cneludukaumm.

Umnopm u akcnopm

1.

MosiBuNack BO3MOXHOCTb aKcnopTa 0603Ha4YEHUN (NMHUU-BLIHOCKK, 6a3bl, AOMYCKM (DOPMBbI
n pacnonoxeHus n ap.) B popmatbl STEP 1 JT 1 nmnopTta nx us atux popmatos. Npu
nmvnopTte 0603HayYeHns NpeobpasyoTcs B MaKpO3fieMeHThbl, COCTosILLME U3
reoMeTpmyecknx 06 bEeKTOB U TEKCTOB.

Mpy nmnopTe cOopoYHbIX Moaenen ns chopmatos STEP, IGES, JT MoxHO BbIGpaTh
cnocob co3gaHnsa KOMMOHEHTOB: B BUAE CaMOCTOATENbHbLIX MOAENEN, KOTopble
3anncbiBaloTCA B OTAENbHbIE danrbl, UK B BUAE NOKanNbHbIX MOAENEN, KOTOPblE XPaHATCS
BHYTpu chavina cbopkun. Belbop Hy)XHOro BapmMaHTa NpoON3BOAUTCS C MOMOLLbIO ONUUn
Co3dasamb halisibl KOMMOHEHMOE, NOSIBUBLLUENCA B AMarnore HacTpoMKn nmnopTa u3
nepeyncrneHHbIX popmaTtos.

lpunoxeHus

1.

Banbl u MexaHu4yeckue nepedaqu

— [eHepaunsa TpexmepHbIX Mogenen
- PeanunsoBaH MexaHW3M COXpaHEHWs1 reHeppyeMbIX TPEXMEPHbIX Moaenen B
npegonpeneneHHbIn dann. Hactporka umeHu canna nHanemayanbHa Ang Kaxgon
mMoaenu. [JaHHbIn MexaHn3M No3BONUT aBToOMaTU4eCckn 3ameHaTe 3D-monene B
cbopke npu n3ameHeHnn reomeTpun 2D-mogenm.
- 3anucb maccbl B wtamn nocrne reHepaumm 3D-mogenn
- OGecneyeHa reHepauus mogenen YepBsiYHbIX peek
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2.

Ob6ecneyeHa reHepauma mogernen YepBsyHbIX pes

Mpun reHepaLmm KOHUYECKMX KOMEC C KPYroBbIM 1 TaHreHUMarnbHbIM 3y6oM, a Takke
rmnonaHbIX Konec obecneunBaeTcs co3gaHne MoAeNn Koneca ¢ pasamepamu,
MaKCUManbHO COOTBETCTBYHOLMMM pacyHETHbIM.

CospgaHune 4yepTexen

PeanusoBaHo nocTpoeHne HeBUAUMOrO LUNOHOYHOro nasa. PaHee, ecnu LWMNOHOYHLIN
na3 pacnonarancs nog yrnom 90°, To ero He 6bIfI0 BUAHO HA8 OCHOBHOM BUAE U He
6b1N10 BO3MOXXHOCTU NPOCTaBUTbL pa3mMepbl €ro PacrnosioXeHus.

PeannsoBaHo maclwtabmpoBaHme BbIHOCHOMO 3rieMeHTa ceveHus 3yb4aTon penku.
[opaboTaHbl BbIHOCHbIE 3fIEMEHThLI NPSAMOOOYHbIX LWANLEBLIX cOeanHEHN. [1ns Bcex
CrnocoboB LEeHTPMpoBaHUSA 1 ncnonHeHun gobasneHo obo3HaveHne Hamboree 4acTo
NPMMEHSEMbIX NapaMeTPOB LLEPOXOBATOCTM.

[opaboTaHo NoCcTpoeHne KBagpaTHbIX U LUECTUrPaHHbIX CTyneHen. CaenaHo OKHO
ans Bblbopa BapuaHTa OTPMCOBKM CTyMNeHn B mogenu. CTyneHn MoryT ObiTb
NMOCTPOEHbI C NOBOPOTOM. PeannsoBaHO NOCTPOEHME BHYTPEHHEN LLIEeCTUrPaHHON
CTYMEHN N KBaapaTHOM CTYMNEHN C packamu.

LLINOHOYHBbIN Na3 Ha BHYTPEHHEM KOHTYpE CTasio BO3MOXHO CTPOUTbL C ASIMHOMN
MEHbLUEN, YeM ANUHa CTyNeHn (NPUMEHSIETCS B MMYXUX OTBEPCTUAX).

Ho6aBneHbl hackn n ckpyrneHnst Ha BypTukax LenHbIx 3Be3goydek, TepmoobpaboTka
Ha BbIHOCKe nNpodunsa 38e3004kW. [1Ba BapnaHTa pacyeTta LenHbix nepegad: Ynucro
3BEHLEB M MEXLIEHTPOBOE PaCCTOSHUE.

[o6aBneH 4ONONHUTENBHbBIV BAapMaHT NOCTPOEHMUS LWMNOHOYHbIX Nna3os no FOCT
9472-90 KpenneHne NMHCTPYMEHTOB Ha onpaBKax.

[oGaBneH NpoBEPOYHbLIN pacyeT Ha NPOYHOCTb LUNMLUEBbIX MPSAMOBOYHbIX,
SBOJSILBEHTHbIX U TpeyronbHblX coeanHeHun. Pacyet BoinonHsaetcs no FOCT 21425
75. MeToguka pacdeTa yumTbiBaeT TUMN nepegayun, CBA3aHHOM CO LUNLEBbLIM
CoeMHEHNEM, Harpy3kn 1 Ko ULNEHTLI, AENCTBYIOWME B KaXO0W nepegaye.
PeannsoBaHoO NOCTPOEHUE UHCTPYMEHTAalbHbIX KOHYCOB Pa3HbIX TUMNOB U
COOTBETCTBYIOLLUNX UM LIEHTPOBLIX OTBEPCTUI, €CIIU OHU C HAMW NPUMEHSIOTCS.
[lopaboTaHbl BbIHOCHbIE 35IEMEHTLI HAa NPodunun pesbb (TpaneuenaansHON,
YNOPHOW, MUTYEBOWM U MOAYIbHOW). [pocTaHOBKa AMaMeTPOB TpaneueaanosHon n
ynopHown pe3bb ¢ gonyckamu (B cuctemy BBedeHbl 6a3bl 4ONYCKOB Ha 3TW pe3bObl).

PacuyeTbl MexaHNU4ecKkmx nepegav

PaspaboTtaH Mogynb reoMeTprMyecKoro pacyeta u NoCcTpoeHe YepBAYHO-pPEEYHOM
nepepaun (QunuHopuyeckuli Yyepesik-3y64amas pelka). lNepegadya aHanornyHa
OpPTOroHarnbHOWN YepBAYHOM Nepedaye, TOrbKO BMECTO KOCO3yboro Koneca B HEN
paboTaeT Koco3ybas pelika.

PaspaboTtaH mogynb reoMeTprMyecKoro pacyeta u NoCTpoeHne YepBAYHO-pPeeYHOM
nepepaun (QunuHopuyeckuli Yyepesik-HYepesiyHas pelika). YepBa4HO-peeyHble
nepefadn 4acto NPMMEHSIOTCA B NPUBOAAX TSHKENbIX METANNMOPEXYLNX CTAaHKOB.
B pacueT uenHbIx Nnepeaay BBeAeHbI ABa BapyaHTa no pasHbIM MeToankam (4YnMcno
3BEHbEB M MEXLIEHTPOBOE PacCTOsHME).

O6ecne4veHa KoppekTHaa paboTa npunoxeHuns npu 6onbown 3arpyske KOMIMAC-
3D Home.

B pacuyeTax 3ybuaTtbix nepefay, rae B pesyrnbTaTte NPOeKTUPYTCS LMIMHAPUYECKMe
LUECTEPHN BHELLHEro U BHYTPEHHErO 3auenneHuns, JonyckaeTcs BBog AnameTpa
BEPLUMH, 3Ha4YeHne KOToporo 6onbLue (4N WecTepeH BHELHEro 3auenneHmns) unm
MeHbLUe (4N8 Konec BHYTPEHHEro 3auenfieHnst), YemM pacyeTHbIN guameTp BEPLUMH
Ha BennumHy 2*(C-0,1)*Mn, rge

- C — koahhmumeHT pagnanbHoro 3asopa,

- Mn — moaynbe nepegayn.

Takom Nnpuem MOXET MPUMEHATLCS, ECNIN HEOBX0ANMO YBENNYUTL KOIDDULNEHT
nepekpbITUS Nnepegadn, HoO Npu 3TOM criegyeT BHUMATESNbHO cneanTb 3a
NpoBepOoYHbIMU KpuTepnsiMn. OCOBEHHO — ABMEHUSA 3a0CTPEHUSA N MHTepepeHLnN.

MexaHuka: AHumayusi
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- TosiBunack komaHaa fJob6aeumb uHeepmupoeaHHbIe waau.

KomaHnga npegHasHaveHa ans ayobnvpoBaHus BCEX YXKe BBELAEHHbIX LLAroB CLeHapus B
obpaTHOM NopsiAke C aBTOMATUYECKUM U3MEHEHVMEM HaMpPaBEHNsi BCEX ABWXKEHWIN U
obpaTHbIM U3MEHEHNEM MPO3PAYHOCTN KOMMOHEHTOB.

KomaHnagy pekomeHayeTcsa ncnonb3oBaTb AN aHMMUPOBaHMSA 0b6paTHOM «COOPKN»
n3genus, ecnu «pasbopkay caenaHa Ha NpeablayLmx warax.

- [obaBneHa koMaHAa OTKMOYEHUsI CONMPSXKEHWU ANst KOMNOHEHTOB, BblIOpaHHbIX Ha
ware cueHapusi. COCTosiHue COnpsiKeHU 3anoMmMHaeTcs Ha BbIGpaHHOM Luare.

= Y KOMMNOHEHTOB, BbIOpPaHHbIX Ha Lare, aBTOMaTUYECKM OTKYaETCs «PUKcaLmnsa»
(ecnn KOMMOHEHTbLI PUKCUPOBAHDI).

- Ha ynpasnstoLlyto naHenb BocnpounsseneHusa gobaesneHa onunsi Bozepam e Ha4vaso.
BkntoyeHHas onumsi no3BonseT aBToMaTU4ECKM BEPHYTbL COOPKY B HayanbHoe
COCTOSIHME MOCIe OKOHYaHNS BOCNPOV3BELAEHUS.

- [Jopa6boTtaHa CnpaBo4Has cuctema.

- WcnpaBneHbl HEKOTOpbIE OLWMOKN, BbIABMEHHbIE B NPOLIECCE JKCNyaTaumm.

O6opydoeaHue: MemannoKoHCmMpyKyuu

- [JHopabotaHa komaHaa lMnacmuHa. JobaBneHa BO3MOXHOCTb MOCTPOEHMUS NIIACTUH MO
UMerLLMMCcs rpaHuuam, a Takke onuns NMiaomyoe npuMbiKaHUeE;

— [JobGaBneHbl KOMaHAbI:

- Pa36bumb nnacmuHy. KomaHga npegHasHayeHa ansa pas3bueHnst nnacTuHbl Ha
4YacTu; B KAYeCTBe rpaHuL, MOryT BbiCTynaTb pebpa, rpaHu, NPOCTPaHCTBEHHbIE
KpvBble, NITOCKOCTU, MOBEPXHOCTN, ACKU3bI;

- Mpokon. KomaHaa npegHasHayveHa Ansa cosgaHns Bbipe3oB B NnacTuHax, pebpax
XKECTKOCTU N Npodunsax u3 nonockl. PeannaoBaHbl BbIpe3bl N04 CUMMETPUYHBIE U
HeCcMMMeETPUYHbIE NONOCOBYNbObI, PABHOMOMOYHbIE M HEPABHOMOSOYHbIE YrONKOBbIE
npodounu;

- Mosicok. Komanaa npegHa3HayeHa 4ns NOCTPOEHUS 3NIEMEHTOB YCUNEHNS
KOHCTPYKLMI. [peaycMoTpeHa BO3MOXHOCTb MOCTPOEHNSI NOACKOB C 06paboTkon
TOPLOB.

- 3adenka. No3BonsieT NOCTPOUTbL 3aAernKy — NnacTUHy Mo rpaHuLam npokona.
3apenka co3gaeTcs, ecnv 3To NpPeaycMOTPEeHO BO oparMeHTe Npokona Anst 4aHHOro
TMna Bblpe3a. PparMeHTbl NPOKONOB BXOAAT B KOMMSEKT NOCTaBku MpunoxeHus.
B0o3MOXHO nocTpoeHre nosnb3oBaTenbCKON 3a4enku Npu BolNONHEHUM TpeboBaHU K
doparMeHTy NpoKona v 3agernku.

- lMnacmuHa no epaHu. o3BonsgeT CTPOUTb NNACTUHY, NMOBTOPSAIOLLYIO (POPMY rpaHu.
Ecnu B rpaHn nmetloTca oTBEPCTUSA, TO NIAaCTUHA Takke CTPOUTCH C OTBEPCTUAMMN.
lMnacTtnHa pacnonaraeTcsi Ha rpaHu.

MexaHuka: lNpy>xuHbi

- [lpw peaakTMpoBaHUN TPEXMEPHOM MOAENW NMPYXMHbI Tenepb oTobpaxaeTcs MNaHenb
napamMmeTpoB, coAepXallaga 3rieMeHTbl ynpaBrneHns nNpoLeccoM peakTupoBaHus.

- [Jo6GaeneHa nHTerpauus ¢ NonnHom:MDM.

- [JopaboTaHa dhyHKLUMOHANBLHOCTL BbIBOA4A TEXHUYECKUX TpeboBaHmi.

O6opydoeaHue: Pazeepmku
[lob6aBneHbl kKomaHabl:

- TpoliHuk pacmpy6HbIU;

- Kpecm pacmpy6HbIl;
Tpy6a nnockooeasnbHasi;

- [lpogpunb npssmMoy20sibHbIU.

O6opydoeaHue: CeapHble COeOUHEHUs!

- B komange O603Ha4YeHue ceapHo20 wea obaBrneHbl cneayowme BO3MOXHOCTHU:
— co3gaHune ycrnoBHoOro obosHaueHuns ceapHoro wea no FOCT 14098-2014,
— CO34aHue CCbINKM Ha BbIHOCHOWM 3NIEMEHT.

- KomaHpa lMpumeHums ceolicmea 0603Ha4YeHull u3 napamempoe paboTaeT B
MoZenu n rpadnyeckoM AOKYMEHTE.

— B gwanorax lMapamempb! ceapHo20 wea komaHabl KoHecmpykmueHbie asieMeHmbl
ceapHbix weoe, O6o3HavYeHUe cmaHdapmHo20 ceapHoz20 wea no F'OCT n meHio
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nonst Tekcm o603Ha4yeHuUs1 NaHeNN NapaMeTpoB koMaHabl O603Ha4YeHuUe ceapHO20
wea nobaBneHa BO3MOXHOCTb MPOCMOTPA CTaHA4APTOB HA KOHCTPYKTUBHbIE 3NIEMEHTbI
cBapHbIX WBoB. NogpobHas nHdopmauus B danne ...\Libs\WeldConnect\DataWeld\Stan-
dartPdf\StandartPdf.txt.

VMcnpaBneHbl HaaeHHbIe OLLIMOKU.

K OHeepmep ECAD-KOMIIAC

JJobaBneHa BO3MOXHOCTb aBTOMaTU4ECKOro Nomcka COOTBETCTBUS 3arMcu KOMMOHEHTa
N ero TpeXMepHoOM Moaenn Npy NOCTPOEHNN PeanUCTUYHON MOAENN NnaTbl.
Mocapgo4yHoe mecTo B Bubriuomeke nocadoyHbix mecm ECAD-cucteMbl MOXeET ObITb
aBTOMaTMYECKN COMOCTaBMNEHO TPEXMEPHOM MOAEeNN KOMNOHEHTA — UMs dpanna
MOZEeNN JOIMKHO COOTBETCTBOBATb MMEHM Nocago4vyHoro mecrta. ®annbl mogenen
MOXHO pasMeCcTUTb Ha CETEBOM pecypce B O4HOWN Narke uim BO BIIOXKEHHbIX Narkax.
[HopaboTtaHa CnpaBoyHas cucrtema.

O6opydoeaHue: Kabenu u xa2ymsi
MpunoxeHue cyLlecTBeHHO nepepaboTaHo.

TpaekTopnn-MapLUpyThl SNEKTPUYECKUX COEANHEHUI Tenepb AOMKHbI CO34aBaTbCsA He
rioMaHbIMK1, a cnnanHamu.

[ns nocTpoeHnsa TpaeKkTopui BBeAEHa cneunanbHas KoMaHaa NpunoXeHus.
Ho6aBneHa komaHaa pasgeneHunsa cnnavHa-TpaekTopum Ans Co3gaHnsa OTBETBNEHMUMN.
Tpaccbl npoBoAoB, kabenen n obLwmnx y4acTKoB Tenepb CO34al0TCA B BUAE «KOHTYPOBY,
a He HOBbIX MPOCTPAHCTBEHHbIX KPMBbIX, MO3TOMY Nt0O0e N3MeHeHVEe TpaeKTopum-
MapLupyTa aBToMaTU4eCcKn NPMBOAMUT K KOPPEKTHOMY NepecTpOeHuto Tpacc.
[o6aBneHo HeCKOMNbKO HOBbIX BapuUaHTOB MOAENMPOBAHMS XryTOB, B TOM YMChe
WHTEepakTMBHasA Npoknagka npoBoaHvKa 6e3 npegsBapuUTenibHOro NOCTPOEHUS KPUBbIX-
TpaekTopun.

MosiBUNack BO3MOXHOCTb peXnuma COBMELLEHUA MEXNPUOOPHBLIX M MOKOHTAKTHBIX
COeQIMHEeHWI, MPU KOTOPOM BETBb XXryTa MeXnpubopHOro CoOeAMHEHNSA COCTOUT U3
OTAeNbHbIX NPOBOAOB UMM XU MHOTOXWUIBHOTO Kaberns, MOCTPOEHHbIX MexXay
KOHKPETHbIMM KOHTaKTaMun kabernbHbIX YacTen coeauHUTENEen.

U3 cocTtaBa npunoxeHus ucknovyeH KoHeepmep npoekmoes Cable3D e eepcutro 18.0.
BmecTo Hero B npunoxeHne gobasneHa KomaHga KonupoBaHus/nepemMeLLeHns
KPVBbIX-TPAEKTOPUN N3 OCHOBHOW COOPKM n3genusa B nogcbopky BbIGPaHHOro XryTa,
nmbo 13 noacbopkM OQHOrO XryTa B nogcbopKy Apyroro xryTa.

B okHe Tabnuya coeduHeHul nobaBneHa kKOMaH4a NEPEMELLLEHNS INEKTPUYECKMX
COeaNHEHUI U3 OOHOrO XryTa B PYron, a TakkKe UCKIMIYEHUS SMNeKTPUYECKUX
COeUHEHNN U3 BbIOpaHHOrO XryTta.

B aTOM xe okHe nosiBuracb koMaHga NoCTPOEHUSA NUHUIA SNEKTPUYECKUX CBA3En Ans
BblAEMEHHbIX B CIUCKE COeQUHEHWIA; MUHUN CBA3EN BbINOSHATCH KakK CrnnanHbl No
OBYM TouKaMm.

PeannsoBaHa komaHga rpynnoBOro U3MEHeHUs Tuna nNpoBoAa AN BblAESNEeHHbIX B
cnucke coeguHeHui. lNocne nameHeHus Tuna NPoBoAa aBTOMaTUYECKU
nepecTtpavBaeTcs U TpexmMepHas MOAerb XryTa (ecnu oHa yxe bbina cosgaHa).
MosiBUNack BO3MOXHOCTb Ha3HaunTb Nobyo noacbopKy OCHOBHOM COOPKN n3genus
XKrytom/kabenem. PaHee cosgaHme noacbopkm XKryt/kabenb 6b110 BO3MOXHO TOMNbKO B
nHTepdence «lMepedeHb arEMEeHTOBY.

[ob6asrneHa BO3MOXHOCTb aBTOMaTU4ECKOro Bbibopa TpexmMmepHOn Moaenu
anekTpoannaparta anga 3anucu B lepeyHe asiemeHmos, ecnv llepeyeHb 3siemMmeHmMos
cchopmmnpoBaH 13 akcnopTHo-umnoptTHoro XML-danna ECAD-cuctemsl, u ecnn B XML-
danne nmeeTcs ccbifika Ha uma parna mogenu.

MosiBunace kKomaHga popmupoBaHmsa Cneumdukaumm Ha XryT HenocpeaCcTBEHHO No
TpexmepHon mogenu nagenus, 6e3 cosgaHma cOopoYHOro YepTexa XryTa.
CywectBeHHO — npumepHo B 10—15 pas — yBenunyeHa CKOPOCTb MOCTPOEHUST MOLENN
XryTa, 4TO 0COBEHHO 3aMETHO Ha XryTax C HECKOMbKMMU COTHAMU COEANHEHWUI.
CospgaHa HoBas CnpaBoyHasi cuctema ¢ metogonorunen «bbICTporo craptay,
noAroToBMNEHbI BUAEOPONMKN NO HOBbIM BO3MOXXHOCTSIM NMPUMOXKEHMS.

O6opydoeaHue: Tpybonposoldni
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10.

11.

— Tenepb Npy ycTaHOBKe arieMeHTa Ha TpyOy ee Tpacca He pasbusaeTcs. Teno Tpybbl
npu yCTaHOBKE Ha Hee anemMeHTa pa3buBaeTca Ha ABa (B cneundumkaumm nm
COOTBETCTBYIOT ABe getanu). MNpn yganeHnn/nepemelleHnn anemeHTa Ha gpyrom
CermMeHT Teno TpyObl BoccTaHaBnMBaeTcs (B cneumdurkauum en cCoOoTBETCTBYET OAHa
aetanb).

- TlosBunacb BO3MOXHOCTb pa3MeLLeHNs aneMeHTa B 3epKanbHOM OTpaXXeHuu
(pa3BopoT anemMeHTa Npu BCTaBKe).

- TlosiBunacb HoBasi koMaHga M3osupoeamb mpy6onpoeod, No3BoNsALAaA cCo3gaBaTh
TpexMepHble MoAeNn n3onsaumm Ha Tpybax, otBogax, TPOMHUKaX U OpYrux
NOBEPXHOCTSAX MOCTOSAHHOIO KPYITIOro ceveHunst, a Takke 4obaBnaTte Mogenu
N30MALMOHHBLIX BOKCOB Ha TpybHOM apmaType.

- [Ho6asneHa unterpauus c NOJIMHOM B pexxume pefaktnpoBaHusa Tpybonposoaa.

- [losiBunacb BO3MOXHOCTb 3adaTth Hanpaenenue npornba wnaxra. MNMpu nocnegyroiem
YBENUYEHUM OSIMHBI LWSaHra MoLEerb NepecTpamBaeTcs Tak, YTOObI LWaHr «npoBucan»
B 3a[jaHHOM HanpaBfeHUN.

- Ecnu gnuHa Tpy6bl He 3acmKcupoBaHa, TO €€ MOXXHO U3MEHATb MbILLIbIO,
«nepeTtackmBas» CBOOOAHYH TOYKY HA OOHOM M3 KOHLOB TPYObl UM CPEOHIOK TOYKY
Tpybbl. ATO NO3BONSET OLICTPO M3MEHSATL KOH(UIypaLuio Co34aBaeMoro
TpybonpoBoaa, 3agasasi AnvHbl Tpyb 6e3 obpalleHns k cneynanbHbIM dfeMeHTam
ynpasneHus. B ganbHenwem nonyyeHHble ANIMHBbI MOXHO YTOYHUTD.

— 3ameHeH meToq oTOOpaxeHust cTunen Tpybdonpoeoaa Ha NaHenu napaMmeTpoB: CAMCOK
CTUNEn cTan MHOTOCTPOYHbIM, YTO YCKOPSiET BbIGOp CTUNS.

- [JobGaeneHa BO3MOXHOCTb OKPYITEHNS 3HAYEHUIN Macchl U OnvHbI TPYObl Ans
oTobpaxeHusi B cneumndmkaumn. Mogenbs npu BKIKOYEHUN OKPYINIEHUS HE MEHSIETCS.

- BbINn ONTMMM3NMPOBaHbI NPOLECCHI NPUNOXEHUS, B CBS3N C YEM YBENNYUIIOCH
ObicTpoaencTene ero paboTbl.

Bubnuomeka CmaHOlapmHbie u3denusi
- B katanor Kpenex nobaBneHsi:

— BunHTbl DIN 7500;

- lankun TOCT ISO 7042-2016, TOCT ISO 7044-2016, TOCT ISO 10511-2016, TOCT
ISO 10512-2016, FTOCT ISO 10513-2016, NOCT ISO 12126-2016, FOCT ISO 4036-
2014, TOCT ISO 4035-2014, TOCT I1SO 4032-2014;

- Wan6el FTOCT ISO 7092-2016, NOCT ISO 7093-1-2016, TOCT ISO 7093-2-2016,
OCT P NCO 10669-2017, TOCT P UCO 10673-2017, TOCT 19115-91;

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

— 3aknenku raeyvHblie Bralo;

- Wnunbkn FTOCT 10494-80.

- B katanor [Jemanu, y35bl U KOHCMPYKMUBHbIE 35ieMeHmbI [o6aBneHb!:

— ®naHubl FTOCT 9399-81;

TponiHukn TOCT 22822-83;

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

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

- lMpoknagkn TOCT 23358-87;

- Tpy6bl TOCT 32528-2013;

- YnnotHenua NOCT 22704-77;

- MydTbl BTynoyHsle FOCT 24246-96.

- B karanor Qnekmpuyeckue annapamsi u apmamypa 3D no6aBneHbi:

- lMnatel n npoknagkn OCT 107.680225.003-86.

Bu6nuomeka Mamepuansi u CopmameHmabl

B katanor Mamepuasnbl u CopmameHmbi oOaBneHbl:

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

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

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

N3MeHeHuUe KoMniekma nocmaekxku

12.

13.

B komnnekT noctasku BknodeH Modynb onmumu3sayuu I0SO-K. OH cnyxuTt Ans
aBTOMaTM3auum npouecca nomcka onTMMarnbHbIX MPOEKTHLIX NapameTpoB Npy peLleHum
3agav B cpege KOMIAC-3D Home.

Modynb onmumu3sayuu I0SO-K nocTtyneH Tonbko B 64-pa3spsagHon Bepcun KOMIAC-
3D Home.

B Bepcumn 19 basoas 4yactb MHcTannsiumMoHHoro naketa KOMIMAC-3D Home 6Gbina
o6beanHeHa ¢ MawuvHocTpoutensHon n MNMprubopocTponTenbHOM KOHUrypaumsamu. B
CBSA3M C 3TUM OTAENbHble dhanrbl C MHpopMaLmen o KOHpUrypaumax yganeHsl, a nx
COOEPKMMOE BKITHOYEHO B HACTOSALLNA JOKYMEHT.

WHdbopmaumnsa o MalimHocTponTensHon koHdurypaumm sepenn 13 SP1-18.1
NHdbopmaumsa o MprnbopocTpontenbHom koHdurypaumn sepcun 16—18.1
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Omnu4usi eepcuu 18.1 om eepcuu 17.1

O6uwee

1.

MosaBunuch cnegyoLlmne BO3MOXHOCTU HAaCTPOWKKN MHTepdenca:

- Bblbop pasmepa 3Ha4koB 1 Hagnucen. [Ina aToro cnyxmt komaHga Pa3mep 3Ha4ykoe u
meKcma B MeHI0 KHOMKM Hacmpolika uHmepdgelica, KoTopas HaXOAUTCH B CTPOKe
[(MaBHOro MeHto cuctembl. [IOCTYNHO Tpu pasmepa: CTaHA4apTHbIN, CPeaHNA, KPYMHbIN.

- W3meHeHusa BepTukanbHOro pasmepa MIHCTpymeHTanbHom obnacTtu, T.e. KonmyecTea
CTPOK B Hel. [insa aToro cnyxat komaHabl OOHa cmpoka, [Jee cmpoku v Tpu cmpoku,
HaxogsALWmMecs: B KOHTEKCTHOM MeH0 MIHCTpyMeHTanbHon obnactu.

MosiBuNack BO3MOXHOCTb BblOMpaThb, rae 6yayT pacnonaraTbCsa 3arofioBKM BKNagokK
OTKPbIBAEMBbIX U CO3[laBaeMbIX JOKYMEHTOB: CreBa, T.e. B Ha4are CTPOKM 3aronoBKOB
BKMaZoK, WNn cnpaea, T.e. U B KOHLLE 3TON CTPOKKU. BbiGop npon3BoanTCs C MOMOLLIbLO
koMmaHabl Hoeble eknadku B MeHto kHonkn Hacmpotka. KomaHga umeeT NoaMeHHo 13
AByx komaHa: Crieea n Crnipasa.

Paamep rpadudeckon obnactm B okHe KOMIMAC-3D MOXHO yBennumBaTb 3a cUET

Hencnonb3yemblX B AaHHbIN MOMEHT naHenen. [JocTynHbl cnegyowmne BO3MOXHOCTH:

- Jlo6yto MNaHenb ynpaenexus (Mapamempsoi, Jepeso dokymeHma, lNepemeHHbIe 1
Op.), €CrM OHa BKINOYEHA COOTBETCTBYIOLLEN KOMAHAOM U3 MeHo Hacmpolika —
Manenu, MoxHO NMBO CKpbITb, MO0 NokasaTtb. [NepeknoyeHne NPon3BoANTCA C
MOMOLLLbIO KHOMKM Y BEPTUKaINbHOW rpaHunLbl OkHa. KHonka npucyTcTByeT, koraa MNaHenb
AOCTynHa.

Mo ymonyaHuto BCe NaHeNu BKITHOYEHbI.

Mpun aTOM B rpadmyeckmx AOKYMEHTax U MOAEenNsiX nokasbiBaeTcsi naHenb [Jepeea
doKkyMeHma, a ocTanbHble NaHenu CKpbIThl. [py BbI30BE Kakon-NnMbo KOMaHAbl NaHenNb
Mapamempbi aBTOMaTUYECKN MNOABMASETCA U OCTAETCH Ha 9KpaHe A0 3aBepLUeHUst
KOMaHAbl.

B TekcToBbIX AOKYMEHTax 1 crneumdunkaLmax nokasbiBaeTca naHens Mapamempeoi.

-  WHcTpyMeHTanbHble naHenu u MNMaHenu ynpaBneHus MOXXHO OOHOBPEMEHHO CKpbITb,
BKIHOUMB PEXNM CKPbITUA NaHenen. Ha akpaHe ocTtaHyTcsa [[NaBHOE MEHI0, 3arofioBKu
BKIaZoK JOKyMeHTOB U lMaHenb 6bicTporo gocryna.

Pexnm ckpbITUA naHenen BKIYaeTCs U OTKMoYaeTca KHonkon OmobpakeHue
naHeseu, KOTOpas HAXOAMTCA B CTpoke [[NaBHOrO MEHK CUCTEMBI.

Pexum ckpbITusa naHenen ygobHo ncnonb3oBaTth 4515 NPOCMOTPa AOKYMEHTOB.
Hanpumep, paspabaTbiBasi KOMMNOHEHT, MOXHO B oTAenbHoM okHe KOMIMAC-3D
npocmaTpmBaTb COAepXaLlyto ero copKy 1 npu He06XoaMMOCTU CHUMATL C Hee
pa3mepbl.

«lMepeTackmBas» MbILLbIO 3arofloBKM BKNA4OK JOKYMEHTOB, MOXHO BbIMOMHATb

cnefywoLine aencTeuns:

- CospgaBatb HoBble okHa KOMIMAC-3D — gns aToro 3arofioBOK BKNagku OKYMEHTa
HY)XXHO «MepeTawuTby 3a Npeaenbl CTPOKN 3arofiloBKOB. Ecnun npu 3ToM HOBOE OKHO
KOMIAC-3D TtpebyeTcsa NpuKpenuTb K rpaHuLLe 3KpaHa, 3aronoBOK BKNaaku cnegyeT
NoABECTM K HY>KHOW rpaHuLe.

- [lepeHocutb gokymeHTbl mexay okHamm KOMIMAC-3D — gns aToro 3arofioBOK BKNagku
HY)XXHO «MepeTaLwmnTby Ha CTPOKY 3arofioBKOB BKIAA4OK APYroro OKHa U NOMeCTUTb
Mexay yXe MMeoLMMUCS BKNaakaMu Unv B NoACBEYEHHY0 06nacTb BBEPXY OKHa,
€CNn B HEM HET OTKPbITbIX JOKYMEHTOB.

BHyTpeHHue anropmutmbl KOMIMAC-3D nepepaboTaHbl C Liefblo MOBbILLEHMWS
NPON3BOANTENBHOCTU. [IOCTUIHYTO YCKOPEHUE B pasHbIX aCcrneKkTax: OTpUcoBKa
nHTepdenca n paboyero okHa mogenu, cosgaHve n nepecTpoeHne accoumaTUBHbIX BUOOB,
paboTa ¢ TpexmepHbiMn mogenamu. NMoapobHee 06 yckopeHun paboTbl C MOAENAMU CM. B
pasgene «TpexmepHoe MOAENUPOBaHME.
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YCcoBepLUEeHCTBOBAH NMONCK KOMaHA!:

- B CMUCKe pe3ynbTaToB NomMcka KpoOMe Has3BaHWsl KOMaHObl OTOOpaXkaeTca coveTaHne
KnaBuLL ONs ee Bbl30Ba, a Takke «MyTby» K KOMaHAe, T.e. Ha3BaHue nyHkTa [naBHoro
MEHI0, BITOXXEHHOIro MEHI0 U T.A4.,

- MOWCK BO3MOXEH MO NtoGOMY CroBY U3 «MNyTW» K KOMaHAe, Hanpumep, peayrnbTaTtom
novcka no cnoy «danny» 6yayT Bce KOMaHAbl MeHIO Palinn (KpoMe KOMaH[, 3arpys3Kku
HeJaBHUX OKYMEHTOB M 3aaHWU Ha nevaTb),

- B pesynbTaTax noucka oTobpakaeTcs TekylLlee COCTOsHME KOMaHA: HeAOCTYNHbIe
KOMaHbl NOKa3blBatOTCA CBETIIO-CEPbLIM LIBETOM, KOMaHAbI-NEepeknoyaTeny — ¢
WHONKATOPOM COCTOSIHUS (C NMUMKTOrPaMMON Ha U3MEHEHHOM Unun obbl4HOM ¢hoHe, ¢
«ranoykom» unm 6es Hee),

- B CMUCKe pe3ynbTaToB Noucka nogyepkmpaeTcs Habop CMMBOIOB, CoBNagaroLLuii ¢
BBEAEHHbIM ANs Noucka (AaHHas BO3MOXHOCTb JOCTYMHA Takke BO BCEX APYruX
cryyasix, Korga oCyLeCTBSIeTCS NMoUCK, Hanpumep, Npu noucke B [lepese).

HopaboTaH gnanor HacTporKM KnaBnaTtypbl. Tenepb OH NpeaocTaBnseT crnegyowme

BO3MOXXHOCTU:

- BblOOp KOHTEKCTA, T.e. Fpynnbl KOMaHA, ANsi HACTPOWKK; OOCTYMHbI criegyowme
KOHTEKCTbI:
- YepyeHue,

Paboma ¢ mekcmom u mabnuuyamu,

Cneyudgukayus,

TpexmepHoe ModesiuposaHue,

Bce komaHOBI,

- ne4aTb CrMcKa KOMaHA TEKYLLEero KOHTEKCTa M Ha3HAYeHHbIX UM COYEeTaHWUA KnaBuLL,

= TMOWUCK B TEKYLLLEM KOHTEKCTE KOMaHZ, N0 COYETaHMIO KraBuLL,

— MpUMEHeHne N3MeHeHun 6e3 3aKpbITUS ananora.

Kpome Toro, B crieqyowmx crny4vasx nosiBnAstoTCs coobLeHus:

- nomnbiTKa Ha3HaYeHUs KOMaHAE Y)Xe 3aHATOro CoMeTaHUs KnaBuLL; B 3TOM COO0LLEHNM
MOXHO MOATBEPAMUTL NEepPeHa3Ha4YeHne Unm oTkasaTbCsl OT Hero,

- nomnbiTKa Ha3HaA4YeHUs KOMaHAe 3ape3epPBUPOBAHHOIO COMETaHMS KnaBuLL, KOTOpoe
HEeBO3MOKHO UCMOMb30BaThb.

MosiBUnUCb KOMaHabl YnpaesieHue cesi3aHHbIMU crieyugukayusiMu Vi YnpaesneHue
cesizaHHbIMU Yyepmexamu. OHU NpegHasHayYeHbl AN POPMUPOBaAHNS KOMMNIEKTOB
CBSI3aHHbIX JOKYMEHTOB U NS OTKPbITUS HY>KHOTO JOKYMEHTa U3 3Toro komnrekra. B
KOMMMEKT MOryT BXOAUTb COOpKK, AeTanu, YepTexu 1 cneumdukalmu.

- KomaHaa YnpaeneHue cesizaHHbIMU crieyugbukayusiMu [OCTYNHA Npu paboTe ¢
YyepTexoMm unu cbopkoin. OHa 3anyckaeT NPOLEcc, B KOTOPOM MOXHO NPOCMOTPETb U
OTpeaaKkTMpoBaThb CMUCOK cneundukaumin, BXoasWmX B 0ONH KOMMNIEKT C TEKYLLMM
AOKYMEHTOM, a Takke OTKpbITb NMobyto cneumdmkaumio n3 cnucka. Cneundukaumm, K
KOTOPbIM MOAKIOYEH TEKYLLUA JOKYMEHT, BKIIOYAOTCS B CMIMCOK aBTOMATUYECKM.

- KomaHaa YnpaeneHue cesizaaHHbLIMU Yepme)xaMu [OCTynHa npu paboTe co c6opkon
unu getanbto. OHa 3anyckaeT NpoLece, B KOTOPOM MOXHO NPOCMOTPEThb U
OTpeaaKkTMpOoBaThb CMNUCOK YepTeXen, BXOAALMX B OOUH KOMMIEKT C TeKyLLen Moaenbio,
a Takke OTKPbITb NOON YepTex U3 cnucka. YepTexu, KoTopble cogepxat
accoumaTMBHbIe BUAbl TEKYLLIEN MOAENN, BKIOYATCS B CMUCOK aBTOMATUYECKN.

Takvum obpa3som, komaHabl YnpaeneHue cesizaHHbIMU crieyugbukayusimu v

YnpaesieHue cesizaHHbIMU YepmeXaMu No3BONSAT ObICTPO OTKPbITb CBA3AHHYH C

TEKYLLMM LOKYMEHTOM crneundukaumio Unm YepTex, He pasbiCKMBas HYXXHbIN daiin Ha

AMCKe.

Ob6paTnTe BHMMaHWeE: py4HOE BKIHOYEHME JOKYMEHTa B CMIUCOK HE CO3[aeT CBA3b MeXAy

HUMW U TEKYLLMM JOKYMEHTOM, a Py4HOE UCKITIOYEHNE U3 CrUCKa He yaanseT cBs3b. To

€CTb, eCnn 406aBUTb B KOMMIIEKT TeKyLLen cOopkn YepTex (Hanpumep, coaepxallui

cxemy), To accoumaTuBHbIE BUAbI COOPKM B HEM OT 3TOrO He MOSIBATCS, @ eCNv yAanuTb 13

KomMnekTa cbopku cneundukaumio, To cbopka oT Hee He OTKITIYUTCS.
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10.

11.

12.

13.

14.

15.
16.

BBegeHa nHaukaumsa cnegyowmx cnyyaes:

=~ [AOKYMEHT OTKPbIT TOMbKO ANSA YTEHWS UM BOCCTAHOBIIEH — B 3arosfloBKe BKIaOKu
AOKYMeHTa oTobpakaeTcsi crneumanbHbI 3HAYOK; TEKCT «TOMbKO AN YTEHUSI» UIK
«BOCCTaHOBNEH» O0TOOpaXkaeTcs Ha MUHMATIOPOW AOKYMEHTa, KOTopas NosiBNAeTCs
npv HaBeAEeHUM Kypcopa Ha 3arofloBOK BKNaaKu;

-  KOMMAC-3D 3anyuweH ¢ npunoxeHmem KOMIMAC-3awmrta — am6nema KOMIMAC-3D B
BEPXHEM FIEBOM YITly OKHA UMEEeT KpacHbIN LiBET.

HopaboTaH gnanor co3gaHma HOBOro OKyMEHTa: Tenepb MeXay ero Bbi30Bamu
coxpaHsieTca MHopMaLums 0 TOM, Kakas cTpaHuua — fJokymeHm vnv [JokymeHm rno
wabsioHy — vcnonb3oBarnacbh B nocrneaHun pas. To ecTb, ecnv NocrneaHnin 4OKYMEHT Obin
co3faH no wabrnoHy, To B CreayroLWwun pas gmManor OTKpoeTcst Ha cTpaHunue JokymeHm no
wabsioHy.

To e oTHocuTcsa kK CTapTOBOM CTpaHuLUEe: Ha Hel oTobpaxalTca 3Hadkm nubo ans
co3aHus 0bblYHbIX AOKYMEHTOB, MO0 AOKYMEHTOB MO WabnoHy B 3aBUCUMOCTU OT TOrO, C
wabnoHom nnn 6e3 Hero 6bin co3gaH NocnegHU JOKYMEHT.

Hanuune npo6ena, pasaenstowero o6o3HavYeHne 1 Koa AOKYMEHTa, onpeaensieTcs
kntodom DocumentCodeSpaceDelimiterOn B cekummn [Other] doaina kompas.ini. 3Ha4yeHuns
Kntoya:

- Yes — npoben nobaendertcs

- No — npoben He gobaenseTtcs

Mo ymonyaHuio, T. €. ecnun oTcyTCcTBYET hann kompas.ini nnu Knwou
DocumentCodeSpaceDelimiterOn B Hem, npo6en mexagy 0603Ha4YeHMeM U KOgOM
AOKyMeHTa gobaBnsieTcs.

MosiBUNack BO3MOXHOCTb YNpaBnsiTb CKOPOCTbIO M3MEHEHMS N300paxXeHUs Ha AKpaHe

(T. e. cKOpoCTbO MaclTabrpoBaHUs, cABWra, NOBOpoTa) NPU ABMXKEHWUM AXKONCTMKA
mMaHunynsatopa 3Dconnexion. KoadduuneHTbl ons kaxkgoro n3 Hanpasnenun X, Y, Z, A, B, C
3apatotca B charine KOMPAS.ini. NMoapobHee — cM. pasgen CnpaBoYHOM CUCTEMBI O
KOMPAS.ini.

B komnnekT noctaeku BkntoveHo nocobmne « KOMIMAC-Ipaduk. Mprembl paboTtbi». Pann
nocobuns KOMPAS-2D_methods.chm v cbannbl JOKYMEHTOB 4118 YNpaXHEHUI HaxoaaTcs B
nognanke Tutorials\[lpuembi pabombl 8 KOMITAC-Ipaghuk rnaBHOM nanku cuctemsl. [ns
3anycka nocobus ns KOMIMAC-3D cnyxut komaHga Cnpaeka — O6y4yaroujue
mamepuanbi — lMpuembl pabombl e KOMITAC-Ipachuk.

MeHto, nosiBnstoLLEeecs NPU HaXXaTUn HEKOTOPbLIX KHOMOK NaHenn ObicTporo gocTyna,
nocne Bbi30Ba KOMaHAbl HE UCYEe3aeT, a OCTAeTCs Ha AKpaHe M NO3BONSET Bbl3BaTb APYryto
komaHgy. Takum obpasom, Tenepb nornb3oBaTtesib 6€3 NOBTOPHOIO 06paLLEHNS K MEHIO
MOXET, Hanpumep, BKIHOYNUTL/OTKITHOUYNTL HECKOMBKO NPUBSA30K, HECKOMLKO pa3 NOMEHSTb
OpPWEHTaLMIO MOAENN U T.N.

MeHto 3aKpblBaeTCs Nocre Lwenyka BHe ero uinv nocne Bbi30Ba U3 HEro KOMaHAabl,
3anyckatoLen npoLecc.

YMonuaTtenbHbIN Nepuog aBTocoxpaHeHns ysenuyeH ¢ 1 0o 10 MuHyT.

AKTyanuanpoBaHbl 0pOPMIIEHMS AOKYMEHTOB: LMdpbl roaa B 0003Ha4YeHUsAX CTaH4apTOB
(B KOMMEHTapUAX K A4eiikaM OCHOBHOWM HaanucK) Tenepb COOTBETCTBYIOT AEACTBYHOLLUM
pefakumam 3TUX CTaHAapToB. M3-3a 3TOro npm OTKPbITUKN YepTexen, cneumndukaumi n
TEKCTOBbIX [JOKYMEHTOB MOTYT NOSBMAATLCA COOOLLEHNS O HECOOTBETCTBUN OOOPMIIEHUS
AOKYMEHTa McxogHoMy obopMIIeHN0 B BnbnumoTeke.

TpexmepHoe modenupoeaHue

1.

3HaunTenbHO yBENMYeHa Npon3BOANTENbHOCTL PaboTbl CUCTEMBI MPU BbINONTHEHWM

cnenyowmnx 0enCcTBUI:

— CpBur, NOBOpPOT, U3MeHeHMe MacwTaba mogenu B paboyem okHe. B pexnme ceveHus
MOZENN yckopeHne 0cobeHHO 3aMeTHO, eCrnn UCNOoNb3yeTcsa Yy4yweHHbIlU BapuaHT
OTPUCOBKU (O BapMaHTax OTPUCOBKN CM. HUXE).

- Bbibop ob6bekToB (rpaHen, pebep, Ten), Hanpumep, BbIOOp rpaHel ans co3gaHus
CONPSKEHUN.
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- Onepauuu, cBA3aHHbIE C UBMEHEHMEM FpaPnYeCKMX OaHHbIX, HAaNpPUMep,
BKITHOYEHME/OTKINIOYEHNE BUAMMOCTM KOMMNOHEHTA COOpPKM.
— Pac4det MUX 1 3aBucsLLme OT 3TOro pacyeTta onepaumm n KomaHgbl, Hanpumep:
— COXpaHeHue moaenu,
- BXO0A B NpoLuecc pefakTUpoBaHUs CBOMCTB MOAENN NN KOMNOHEHTA,
- nony4veHue cBeaeHun o cbopke ¢ NomoLLbio koMaHabl MHghopmayust 06 o6bekme,
- npoeuupoBaHNe MOLENN B YEPTEX.
- [lepecTtpoeHune cbopku:
— C MaccuBamu,
— C 6ONbLUON BMOXEHHOCTbLIO.
—  OTKpbITME COOPOK C BOMBLUOW BNOXEHHOCTLIO UK coaeprkaliux 6onbLume MaccumBbl
KOMMNOHEHTOB (Mnu 6onbLUoe KONIMYECTBO MacCUBOB), NOKalbHbIE BCTABKMU.
- Bxoa B pexxum pegaktMpoBaHMs KOMMOHEHTa Ha MeCTe M BbIXO4 U3 3TOro pexuma npu
paboTe co cbopkamu ¢ 6ONbLLON BIIOXXEHHOCTLIO.
- BcTraBka koMnoHeHTa (BKNtoYasa anemeHTbl n3 bubnuotekn CtaHaapTHbIX M3genui):
no3numnoHnpoBaHMe oaHToMa KOMMOHEHTA,
BbIOOp OOBEKTOB OS5 COMPSKEHWMN,
— NOLTBEPXKOEHME CO30aHUSA CONPSKEHUN,
— MNOATBEPXAEHNEe BCTaBKMU.
— CosgaHue 3epkanbHOro UCMosIHEHNSS COOPKN.

BBeaeHbl BapnaHTbl OTPUCOBKN MOAENW: YnydweHHbIU, Ba3oebil, Coemecmumbil v
Be3 annapamHo20 ycKopeHusi. BapuaHT OTPUCOBKN — CcTeneHb, B koTopon KOMIMAC-3D
3a0encTByeT BO3MOXHOCTU BUAEOKAPTLI ANs CO30aHNSA N3006paXKeHnst MoOAenu Ha aKpaHe.
BapvaHT Yny4weHHbIl 03Ha4YaeT HanbonbLUyo NPOM3BOANTENBHOCTL OTPUCOBKM, HO AN
aToro Heobxoamma Bugeokapta ¢ nogaepxkon OpenGL 4.5 n 6onee 4 I'b BugeonamaTy.
Mo ymon4yaHuio BapnaHT OTPUCOBKM ONpedenseTcs aBTOMaTUYECKN B 3aBMCUMOCTM OT
BO3MOXHOCTEN BnaeokapThl. [1py HEOBXOAMMOCTM TEKYLLNA BapUaHT OTPUCOBKM MOXHO
N3MEHNTb B Anarore, BbidbiBAaeMOM kKoMaHaon Hacmpolika — lNapamempesl... —
Cucmema — Pedakmop moOdesneli — YnpaeneHue usobpaxeHuem.

MepepaboTaH MexaHW3M HaCTPOWMKM TOYHOCTM OTOBpaxeHusa mogenu, bnarogapsa aTomy:

- M0 yMOMYaHuIo Tenepb ycTaHoBMNeHa bonee BbiCOKasi TOMHOCTb OTOBpaxKeHus1, Yem
paHbLUe,

- [uanasoH HACTPOMKM TOYHOCTM CMELLIEH B CTOPOHY YBENUYEHNS,

—  yny4leHo oTobpaxeHne MENKNX NO CPaBHEHWUIO C rabapuTOM MOAENN OOBLEKTOB.

YcoBepLleHCcTBOBaH pyHKLUMOHAI TUMOB 3arpy3Ku:

- [Jo6GaeneH Tun 3arpy3kn Yacmu4Hbil. [pn ero ncnonb3oBaHnn u3 ganna KOMNoHeHTa
3arpyxxatoTcs Tena u noBepxHoctu. bnarogaps atomy Tun 3arpy3kv Yacmu4Hsilu, B
oTnu4ve oT Ynpouw,eHHo20, NO3BONSET HaKNaablBaTb HA KOMMNOHEHT COMPSXKEHNS 1
NPUMEHATb K HEMY Oonepauuu, HanpuMmep, Bblpe3aHus, 6e3 cMeHbl Tuna 3arpysku Ha
TMonHbIt. Ang TOro, 4ToObl NOMY4YMTb HaNBONbLUMIA 3PPEKT OT MCNOMNBb30BaHUSA TUNa
3arpy3km Yacmu4Hbili, c6OpKy 1 BCe €€ KOMMNOHEHTbI HEOBXOAUMO COXPaHUThL B
KOMIIAC-3D v18.

- Ecnu Bo Bpemsi paboTbl CO COOPKON BbIN M3MEHEH TUM 3arpy3kun Kakoro-mbo u3
KOMMOHEHTOB, TO NPU COXpaHeHUn cOOpPKM BblAaeTcs 3anpoc Ha co3haHne HOBOro Tuna
3arpy3ku (ecnu B cbopke He Bbino NoNb3oBaTeNbCKUX TUMOB 3arpy3ku) UNn coxpaHeHue
N3MEHEHWI B TEKYLLEM NOMb30BATENbCKOM TUME 3arpy3Ku.

- YBenunyeHa a(ppeKTUBHOCTb NPUMEHEHNS K COOpKE TUMOB 3arpy3kn YnpoweHHbIU,
ra6bapum v Mycmod. [Ans Toro, YtoObl NONYy4YMTb HAaMBONbLUNIN 3P GEKT OT
MCNoNb30BaHWA TUNa 3arpy3ku Yrnpouw,eHHbIl, CO0pKy 1 BCe €€ KOMMOHEHTbI
Heobxoaumo coxpaHutb B KOMIMAC-3D v18.

KoMnoHeHTbI COOPKM MOXKHO 3aMEHSTb MX YNPOLLEHHBIMW BapuaHTaMy — MakeTaMu.
Pe3ynbTaTom Takon 3aMeHbl IBNAETCH KOMMNOHEHT, reoMeTpusi KoToporo 6epeTcs 13
hanna maketa (bnarogaps aToMy yCKOPSIOTCS AeNcTBust co cbopkon), a CBONCTBA
3aMEHEHHOro MakeToM KOMIMOHEHTa OCTaTCA TaKMMM Xe, Kakme Bbinn y MCXO4HOro
KOMMOHeHTa (bnarogaps aToMy oT4eT unm cneumdurkauus no coopke, cobpaHHom 13
MakeToB, bygeT akTyanbHON).
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10.

11.

dann makeTa Heob6xo0aANMO co3aaThb 3apaHee.

KoMnoHeHT MOXeT ObITb BCTaBrieH B COOPKY C NpMMEHEHNEM MaKkeTa HOBOW KOMaHOO0M
Hobasumb Mmakem komMnoHeHmMa u3 ¢halina. [Ins paHee BCTaBNEHHOTO KOMMOHEHTA
NpUMEHEeHne MakeTa MOXHO BKITHOUUTb MPU HACTPOMKE €ro CBOMCTB C MOMOLLbI0 KOMaHAbI
Ceolicmea KOMMOHeHMa.

[lpumeyaHue: YBenn4eHust NPoN3BOANTENBHOCTU NpKU paboTe ¢ 6onblMN cOopkamm
MOXHO Takke 40OUTBLCS C MOMOLLbIO HEMOSHOW 3arpy3kKn KOMMOHEHTOB, Hanpumep,
NCNonb3ysa TUNbl 3arpy3kn YnpouwieHHbIU n Yacmu4Hbid. B oTnvyne ot npuMeHeHns
HernosiHoro TmMna 3arpysku, 3ameHa KOMNOHEHTa MakeToM SABMsieTcs cnocobom He
BPEMEHHOr0, a MOCTOSAHHOIO N3MEHeHN obbema QaHHbIX, 3arpykaembix ang paboTtbl co
c6opkon. Mpn HeobGxoaMMOCTN MOXHO COBMECTUTb 06a noaxoaa.

YcoBepLleHCTBOBaHa paboTa ¢ Konnewm reoMeTpumn U3 BHELLHEro dhanna: Tenepb MOXHO
BKMIOUYMTb py4HOE OBHOBMNEHME KOMUKU, a TakkKe yKasaTb, JOMKHA N OHa oTCrneXxmnsaTtb
nosiBNeHne N3MeHeEHNn B cCBOEM dbanne-ncToYHMKeE.

Bbibop BapraHTa 06HOBREHUSA NpU CO30aHUN NN peaakTUPOBaHUN KON NPON3BOAUTCS B
cekuun Mapamempbi 06HoeeHUs Ha NaHenn napaMmeTpoB. Takke MOXHO BblOpaTb
BapuaHT OOHOBNEHNSI U3 KOHTEKCTHOrO MEHHK0 Konumu reomeTpum B [lepese moaenmu.

Py4Hoe o6HOBNEHME KOMUU reoMeTpmm NPON3BoaUTCS C NOMOLLIbIO KoMaHabl O6Hosumb B
KOHTEKCTHOM MeH0 B [lepeBe noctpoeHusi. OBGHOBMNEHME cpasy BCEX NMEHOLLUXCH B
MOZENN KOMUI reoMeTpum npomnssoantcs komaHgon lNpaeka — O6Hoeumb onepayuu
KonupoeaHusi.

MosiBunace KomaHaa Pebpo ycuneHusi, npefHa3HavYeHHas Ansa noctpoeHunst pebpa
KECTKOCTU Ha crnbe nuctoBoro Tena. Pebpo MoxeT ObITb NPsIMbIM UK C MPOrModom, a ero
ceveHne — V-obpasHbimv unm U-obpasHbim. Pebpo ycuneHust He npenaTtcTeyeT
pasrmbaHunto crmba n He yunTbiBaeTCs Npu pacyeTe pasBepTKu.

KomaHgoa Pebpo ycurneHusi HaxoauTcs Ha NaHenu 3sieMeHmbl JIuCmogo20 meria.

3ckn3 koMaHabl Bypmuk Tenepb MOXET CoaepXKaTb TOUKM (PaHEE — TOJSbKO KOHTYpbI).
Takum 06pa3om MOXHO CMOAENMPOBATbL CHEPUYECKYHO LUTAMMOBKY MU MYKIEBKY.

B komaHgax Ceu6, Ceub no nuHuu v lModceyka nossuncsa cnocob pasmelleHnst crnba
Mo nuHuu cezuba. AToT cNocob 03HaAYaEeT Takoe CMeLLleHNE crnba OTHOCUTENbHO
yKa3aHHOW A11s1 ero NoCTPOEHMS NIMHUK, YTO Nocne pasrnbaHnsi crnba oHa oKaxeTcs
nocepeaunHe pa3orHyToro yyacTtka, T. €. COBMaAeT C NnHuel crnba Ha pa3BepTke NMCTOBOM
paetanu. [laHHbli cnocob yckopsieT MOCTPOeHUe NMCTOBON AeTanu B criyyae, ecnvm umeeTcst
yepTex ee pasBepTKu.

MosiBunacb BO3MOXHOCTb CO34aHMs NMHWIA crnboB npu pasrnbaHmum crmboB NIMCTOBOIO
Tena komangon PazoaHymsb. BknioueHne/oTknoueHne co3ganns NMHun crubos
NPOM3BOANTCS C NOMOLLbIO NepekntovaTens JIuHuu cauboe Ha NaHenn napameTpos. [Npu
HeobXoaNMMOCTH NNHUK CTMBOB MOTYT MCNONBb30BATLCA B ONepaunsax Tak e, Kak gpyrue
NPSAMOSMHENHbIE 06BEKTLI, HAaNnpUMep, NX MOXHO 3a4eCTBOBaTb NpY NPOCTaHOBKe
pasMeposB.

HopaboTaH pexxmum pasBepTKn NIMCTOBOW AeTann. MIaMeHeHns KOCHYNNCb Kak HacTPOWKK
pexuma, Tak u paboTbl B HEM.
- [lpu HacTporke NnapaMeTpoB Pa3BEPTKN MOXKHO:

- BknounTb NnocTpoeHne NuHuM crmboB — TakK Xe, Kak U B KoMaHae Pa3o2Hymb.

- OTKNoUnTb OTOBpaKeHne 06BHLEKTOB, HeaKTyanbHbIX AN pa3orHyTon gertanu,
Hanpumep, pa3amepoB 1 0603HaYEHMI, KOTOPBABLUNXCA» OT CBOMX 6a30BbIX
00bekToB. [locTyrneH aBToMaTMyeckuin BbIGOp Taknx pasmepoB u o6o3HadeHui. Mpu
HeobX0ANMOCTN MOXHO BPYYHYIO BKITHOUUTL B YNCIIO CKPbIBaeMbIX U Apyrne o6bekTbl:
OCM, NNOCKOCTW, TOYKM M T.M.

- BkntounTb ynpouleHre KOHTypa pa3BepTKn NIMCTOBOM AeTanu. YNpoLleHne COCTOUT B
WUFHOPMPOBaHMUN CMOXHbIX BbIPE30B B MECTaX CTbIKOBKM CrnMBOB (3T BbIpe3bl, Kak
npaBuWo, BO3HMKAKOT NPU 3amMbikaHnn crmboB ¢ obpaboTtkon yrnos). [daHHas
BO3MOXXHOCTb MO3BOSISIET COKPATUTbL BPEMSI NOATOTOBKM KOHTYpa pa3BepTku A1
00paboTkM Ha cTaHkax ¢ Ylly.

YnpoleHne nepefaeTcs B YepTeX pasBepTKu.
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12.

13.

14.

15.

16.

17.

- B pexume pa3sBepTkM MOXHO co3faBaTb pa3mepbl 1 0603Ha4veHns. B [lepese mogenu
3TN 00BLEKTLI (@ Takke NMHMK crmba, ecnm nx NOCTPOEHME BKIOYEHO) oTobpaxkatoTcs B
crneunansHOM pa3gerne Pa3zeepmka, KOTOPbIA ABNAETCS CaMbiM NepBbIM pa3geniom
Hepesa.

Mocne BbIXoAa U3 pexvma pa3sepTkun pasaen Paszeepmka octaetcs B [lepese, HO

CT@HOBUWTCS HeOCTyrneH; 06beKTbl, CO30aHHbIE B PEXMME pa3BepPTKU, NepecTaroT

oTobpaxaTtbcs.

Mpn yoaneHun napameTpoB pasBepTKU ITOT pasgen ncyesaeT; yaansaTca Takke Bce

006BbEKTbI, CO3AaHHbIE B PEXMME Pa3BEPTKMW.

YcoBepLUEeHCTBOBAHO 3aMblkaHue yrnoB B koMaHgax Ceub n Caub no acku3y: 3aMblkaHve
CMEXHbIX YrfioB CTano BO3MOXHbIM Ans cnyyaes, Korga pebpa, Ha KOTopbIX CTPoATCA
Crnbbl, MPUMBIKAIOT C pa3HbIX CTOPOH K OOHOMY U TOMY Xe Cruby (T.e. COeaNHEHbI
nocpencTesom ayroobpasHoro pebpa). PaHee 3aMblkaHUE CMEXHbIX YrioB 6bIf10 BO3MOXHO
TONbKO B TEX MecTax, rae pebpa coeanHanmMcb HEMNOCPEACTBEHHO, T.€. UMenun obLLYyio
BEPLUMHY.

Mpu BbINONHEHUM KOMaHA, Co2Hymb n Pa3zo2Hymb Ha [NaHenn napameTpoB Tenepb eCTb
KHonka Bce caubbi. OHa No3BONSET BKNIOYMTL B CNUCOK crmbaembix (pa3rnbaembix) cpasy
BCe MMeloLunecs B Moaenu crmobl.

B rpynne komaHa NOCTPOEHUss OTBEPCTUIA BOCCTaHOBNEHa komaHaa Omeepcmue u3
6ubnuomeku; pyHKLMOHAN KOMaHAbl paclmpeH. Popma 0TBEPCTUSA, KOTOPOE co3aaeT
AaHHas KoMaHAaa, OnpeaenaTcs napaMeTpuyeckum parMeHToM M3 GubnmoTeku
anemMeHToB (*.kle).l'o ymonyaHunio ncnorb3yeTcsl BXoAadLlasi B KOMMIIEKT NOCTaBKM
onbnuorteka Hole.kle.

PacwupeHune yHKLMOHaNa kKoMaHabl COCTOUT B CNeAyHLLEM:

- MNpw nocTpoeHnn oTBEPCTUSI 3 BUBNMOTEKN OOCTYMHbI TE KE BO3MOXHOCTH, YTO U
ANl oCTarnbHbIX OTBEPCTUI IPYNMbl: PACNoOSIOXKEHNE Ha rPaHn NPOU3BONbHOM hOPMbI
(paHee — TonbKO Ha nnockon), pesbba, 0bpaboTka HaBeca 1 Npoyue.

- MapameTpbl 0TBEPCTUS MOTYT ObITb M3MEHEHLI BHE Npouecca: Ha MaHenn
nepeMeHHbIX Ans onepauun Omeepcmue u3 6ubnuomeku co3gatTcs
nepeMeHHble U3 UCNONb3YeMOro oparmeHTa.

MosiBunace komanaa Oceeast JIUHUSI, co3fatowas B MOAENM 0ceBble NMMHUK. YToObI
MOCTPOUTb OCEBYH NIMHUIO, HY>KHO yKa3aTb NGO LMNNMHAPUYECKYHO/KOHUYECKYIO FpaHb,
nmbo aBe Toukn. Todka 3agaeTcs ABHO UM NyTeM ykasaHus pebpa. MoxHo ykasaTtb nmbo
pa3oMKHyTOE pebpo nbon opmbl — ByaeT ncnonb3oBaHa ToYKa B cepeanHe pebpa,
nnbo 3amkHyTOE pebpo B hopmMe OKpyKHOCTU/annunca — ByaeT ucnonb3oBaHa Touka B
LeHTpe pebpa.

OceByto NMMHNIO 1 ee BEPLUMHbI MOXXHO 3a1€MCTBOBATbL B Pa3fMyHbIX onepaumsx,
HanpumMep, 4NA NPOCTaHOBKN Pa3MepOB.

UTtobbl 0ceBas NUHWUS NpoeumpoBanach B acCOUMaTUBHBLIN BUA MOLENN, NPU HACTPOMNKe
BMAa AomkHa ObITb BKMoYeHa onumsa Ocu B cnucke O6beKkmbl 0ghopMIIeHUsT CEKLM
O6BeKkmebl.

Ecnu npu BbinonHeHun komaHabl Omeepcmue BkntoYeHa onuus Ocbk, TO OCb OTBEPCTUS
co3JaeTcs Kak oceBasi NTMHUS (paHee — Kak BCroMoraTtesibHas OChb).

MosiBMNack BO3MOXHOCTb CO3[aBaTb COOTBETCTBYHOLLME CTaHAAapTaM 0603HaYeHNs
pe3bbbl. [ANs KOHNYECKNX 1 TPYOHbIX LMNNHAPUYECKNX pe3bb o6o3HayveHne opmupyeTcs
B BUAE NUHUMN-BBLIHOCKW, AN OCTanbHbIX pe3bb — B BUAe AnameTparnbHOro pasmepa.
O603Ha4YeHne MoxeT bbITb co3aaHo komaHaamu lNMpou3eodHbil pa3mep, JluHus-
ebIHOCKa, JuamempanbHbIll pa3mep. Kak n octanbHble pa3mepbl U 0603HaYEHNS,
0603HayeHne pe3bbbl NnepeaaeTcsl U3 MOAENM B ee aCCOLMATUBHBIN YEpPTEX.

MosiBuNack BO3MOXHOCTb BblOOpa HanpaBneHnst pe3bObl: NpaBasa nnu neesas — npu
CO34aHnN YCNOBHOIo n300paxeHnsa pe3bbbl (B TOM YMcne BO BPeEMS MOCTPOEHNSA KPYrioro
oTBepcTuA). Bbibop ocyLlecTBnAeTca ¢ NOMOLLbBIO nepekntodatens HanpaeseHue Ha
MaHenu napameTpos.

YcnoBHble n30b6paxeHns NeBon 1 NpaBov pe3bb He OTNNYAOTCS BHELLHE, HO B
obo3HayeHne neeon pe3bbbl fobasnsaTca cumaonbl LH.

57



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

MosiBunachk BO3MOXHOCTb NPOELMpoBaTh B 3CKM3 cneayoLlimne obbekThbl:

= JlnHum ovepka rpaHen. MNpoekuns NUHUK ovepka BKNIOYAETCA B COCTaB NpoeKLnn
rpaHu, ecnv Ang npoeunpoBaHns bbina ykasaHa rpaHb. Bo3amoxHa Takke npoekumns
OTAENbHOM, NPOU3BOSILHO BbIOpaHHOM NHMK o4epka. Mpn nameHeHnn opmbl rpaHn
UIn ee NonoXeHns OTHOCUTENBLHO MIOCKOCTU 3CKM3a NPOEKLMS TMHUM OYepKa STOM
rpaHv nepecTpavBaeTcs.

- BcnomorartenbHble U KOOpAUHATHBIE MNNIOCKOCTU, NEPNEHOUKYNSIPHBbIE NITOCKOCTH
ackusa. Npoekumm NnockocTen — BCNoMoraTenbHble NpsiMbIe.

[lopaboTaH npouecc BCTaBKM KOMMNOHEHTa B COOPKy: Tenepb 3a OAUH BbI30B KOMaHAbI
Hob6asumb koMnoHeHmM u3 ghalizia MOXHO BKIMOUYNTb B COOPKY HYXXHOE KONMYECTBO
9K3eMMNIsiPOB OAHOro NMMBO HECKONbKNX KOMMOHEHTOB, BblIbMpasi UX NCTOYHMKW B MpoLecce
BCTaBKM MO Mepe HagobHoCcTu.

B meHto Bbidenumpb o6aBneHbl KOMaHAbl ANS BblAENEHNS BUAMMbIX/HEBUAMMBIX TEN, a
Ansi COOpKN — TaKke KOMNOHEHTOB. OOBLEKT CUNTAETCS HEBMOUMbBIM, €CMU BO BCEX LLECTU
CTaHOAPTHbBIX OPMEHTAUMSIX OH NOSTHOCTLIO 3aKPbIT APYrMMU OObEKTaMM.

[aHHble BO3MOXXHOCTWN YCKOPAIOT NOArOTOBKY havina-MakeTa KOMNOHEHTA U TUMOB
3arpysku coopku.

B komaHpgax CnnatiH no moykam, CnnatH no nosrocam v JlomaHasi nosiBunacbh
BO3MOXHOCTb OTMEHMWTb acCOLMATUBHYIO CBA3b C TOYEYHbIM 0OBHLEKTOM Ccpa3sy BCEX MUnn
HECKONMbKMX BbliOpaHHbLIX BEPLUUH. [1NS 3TOro CNyXWT KHOMNkKa Yodanumsb cesi3b,
pacnosioXXeHHasi Hag Tabnuuen napaMmeTpoB Touvek Ha [NaHenu napameTpoB. KHonka
AOCTYIMHAa B PEXMME pedaKTUpOoBaHMs chfanHa/noMaHomn, ecnu B Tabnuue napaMmeTpoB
TOYeEK BblAeneHbl CTPOKM, COOTBETCTBYIOLLNE BEPLUMHAM, KOTOPbIE CBA3aHbI C TOYEYHbIMU
obbekTamu.

[Mpn NOCTPOEHMUN CKPYINEHNS C NEPEMEHHBbIM PaanyCoOM MOXHO YCTaHaBNMBaTb
accoumaTMBHYHO CBSA3b MeXay TOUKoW pebpa, B KOTOPOW 3afaHO 3HaYeHue paguyca, 1
ToYeYHbIM 06beKTOM. HasBaHMe ykasaHHOro To4e4YHOro o6bekTa oTobpaxaeTcs Ha
MaHenun napameTpoB B Tabnuue HacTpOrKu paguyca.

Mpwn HacTpoike CBOWCTB Tena, co3gaHHoro B cbopke, Ha NaHenn napameTpoB
npucyTCcTBYET onuusa Brmroyums e cneyugukayuro. Ecnv oHa BkniodeHa, To B cbopke
(Mpn HanNWuun onmncaHnsa cneundgukauumn) co3gaeTcst 06BEKT cneyndrkaunmn, CBA3aHHbIN C
AaHHbIM Tenom. O603HaYeHne n HaumeHoBaHue A5a 3Toro ob6bekTa 6epyTcst U3 CBOWCTB
Tena; no ymon4yaHuio o6bekT nomellaeTcsa B pasgen cneundukaumm Jemanu.

YkasaHue NnocKkoCTU Nepes BbI3OBOM KOMaHAbl HopMarsibHO K... (BHE peXxnma 3Cku3a)
oonbLue He aBnsieTca obs3aTenbHbIM. [1Nockun 06bEKT MOXHO BbIOpaTb W NOCne BbI30Ba
KOMaHAbl — B npoLecce, KOTOpbIV 3anyckaeTcsl aBTOMaTUYECKN, eCriv NpeaBapuUTenbHOMo
yKa3aHus NIIoCKOCTU He Bbifo.

B KOHTEKCTHOM MEHI 00BHEKTOB, HaXoasaLWMXCs Nog YKkasaTenem oKkoH4YaHust NOCTPOEHMS,
Tenepb NPUCYTCTBYET KOMaHAa Ykaszamesnb no0d ebidesieHHbIl 06bekm. Kpome Toro,
npu BblAeneHun obbekTa noa Ykasatenem n npu BbI30BE HA HEM KOHTEKCTHOrO MEHIO Ha
9KpaHe NoSABMNSETCS KOHTEKCTHAsi NaHenNb — Takas e, kak B CBOOOAHOM MecTe
rpacmnyeckorn obnactu.

- MakcumanbHO A0oNyCTUMOE KONTMYECTBO KPMBbIX, KOTOPOE MOXHO MOCTPOUTL 3a OAWUH
BbI30B KOMaHAabl Ipynna uzonapamempu4eckux Kpuebix, yBernmdeHo go 1000 B
Ka)K4oM HarnpaBrieHuu.

- [Mpwn BblOaENEHMM 3K3eMNIIAPOB Maccuea B [lepeBe nnu B rpacdmyeckon obnactu u
HaxkaTum knasuwmn <Delete> ypansatoTca BbibpaHHble ak3eMnnsipbl. [nanor, B KOTOPOM
TpeboBanock ykasaTtb, YTO crieayeT yaanuTb — BbliOpaHHbIE 3K3EMMNNAPLI MaccmBa uUnu
BECb MACCUB — VCKITHOYEH.

B HoBbIX Mogensx GyayT Mo yMOnYaHuio UCMONb30BaTLCS CrieaytoLine CXeMbl OCBELLEHMS:
Aans petany — JJononHumenbHoe oceeuwjeHue cHu3y, nns cbopkn — OceeweHue
mpemsi ucmoyYHUKamu (paHee Ansi BCex TUNoB MoAeNel ucnorb3oBanach CXema
OceeuweHue 0OHUM UCMOYHUKOM).

B ananor Ymo HeeepHO? nobaBneHbl kHoMkn Pedakmupoeams v lMepelimu k
ob6bexkmy. KHonka Pedakmupogamsb 3anyckaeT peAakTupoBaHue obbekTa, KoTopbii
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29.

30.

31.
32.

33.

34.

35.

COAEPXMUT OLWMOKY, BblAENEHHYIO B Ananore, a kHornka lMepetimu Kk o6 bekmy
noaceeumBaeT 3TOT 06bekT B [lepeBe mogenu (unu B [lepeBe nepeMeHHbIX, eCnv guanor
Ymo HeeepHO? Obin BbI3BaH N3 HEFO).

M3meHeHa paboTa pexuma ynpoLLeHHoro otobpaxeHnss mogenu. B cBs3u ¢ 9TUM M3MeHeH
Ananor HacTPOKMKKN 3TOro pexnma (Bbi3biBaeMbli KomaHgon Hacmpolika —
Mapamempebl... — Cucmema — Pedakmop modenel — YnpouweHusi — lIpo4ue).

- W3 gnanora vcKmnoYeHbl onunm:

- Bbicmpoe omobpaxeHue AuHUl. [JaHHbIN cNocob OTOOpaXXeHNs NUHNIA
NCNonb3yeTcsi NOCTOAHHO, BHE 3aBMCUMOCTWN OT TOrO, BKITHOYEH NN PEXUM
YNPOLLEHHOIO OTOBPaXeHus.

- Omknro4Yumb ompucoeky oyepkos. OTpUCOBKa OYEPKOB MNP YNPOLLEHHOM
OTOOpaXXeHnn OTKIYEHA.

- Cemy4amas npo3pa4yHocmb. CeT4yatas Nnpo3pavyHOCTb NpPU YNPOLLEHHOM
OTOOpakeHnn BKIOYeHa.

- CKpbimb cemky.

— CKpbImb nogepxHocmu. [T0OBEPXHOCTN NpU YNPOLLEHHOM OTOBpaxeHun
noKasbIBatOTCA.

- Onuuun Ckpbimb pa3mepbi 1 CKpbIMb ycs108HbIe 0603Ha4YeHUs1 3aMeHEHbI OOHOW

onuunen CKpbimb pa3mepbl U 0603Ha4YeHuUs .

HononHutensHoe [lepeBo Moaenn MOXeT MMEeTb COBCTBEHHbIN (POH, KOTOPbLIN NOABMSIETCA
npv HaBegeHun Kypcopa Ha [lepeBo. brnarogaps aToMy yny4llaeTcs YNTaemMocTb
Ha3BaHWI 3NIEMEHTOB B Crydasix, Koraa uBeT CUMBOSOB OMMN30K K LBETY M300paxeHus,
NnoBepX KOTOporo pacnonaraetcsa JepeBo. BknioueHne/oTknoveHe nokasa goHa
npousBoanTcs onuuen Omo6bpaxams ¢hoH OonosTHUMesIbHO20 depeeaa npu
HaeedeHuu B guanore, Bbi3blBAeMOM KomaHaow Hacmpolka — lNapamempesbl... —
Cucmema — 3kpaH — PoH paboyez20 nossi modesiel.

Y kHonkun Kapkac Ha NaHenn 6bicTporo Bbi3oBa NOSIBUNIOCh MEHIO, CoAepKalime KoMaHAabl
NPYMEHEHUSA OCTarnbHbIX TUMOB OTOOpaXxkeHnsa moaenu (kpome Tuna losymoHoegoe ¢
kapkacom). KHorka Takke ClyXUT MHAMKaTOPOM TEKyLLEero Tuna oTobpaxKeHns: Ha Hewn
oToOpaxaeTcs NMKTorpaMmma nocrnegHen Bol3BaHHOW U3 ee MEHIO KOMaHAbl.

[nsa npumeHeHns Tuna otobpaxeHusi losrymoHo8oe ¢ KapKacoM, Kak U paHee, CyXuT
oTgenbHas kHonka Ha MNaHenn 6bICTporo BbI3oBa.

MosiBMNacb BO3MOXHOCTL 3a4aHus HyﬂeBOVI Maccbl Mogesnit Unm KOMNOHeEHTa C60pKVI.

Ecnn BO BpeMsi peaakTMpoBaHUA KOMMNOHEHTA B KOHTEKCTe COOpKM B HEM CO3aeTcs
HOBbIN KOMMOHEHT, TO AN COXpaHeHNa ero gpanna npeanaraeTcd narnka, cogepxatlas
pegakTupyeMblii KOMMOHEHT (paHee Npeanaranachk nanka coopkm).

KomaHaa OmmeHumsb, Bbi3BaHHasi NMocne ceaHca KOHTEKCTHOMO peAakTUpOBaHUS
KOMMOHEHTa, OTMEHSIET cpa3y BCe CAeNaHHble B 3TOM ceaHce U3MeHeHNs (paHee OHU
OTMEHSINUCH MO OAHOMY, T.€. ANS yaaneHns Bcex n3aMeHeHui TpeboBanoch Bbi3BaThb
KOMaHAy HECKONbKO pas3).

lMukTorpammel conpsixxeHui B [lepeBe NOCTpPOEHMs COBMaAaloT C NUKTOrpaMmMamMuy Ha
KHOMKax BbI30BA KOMaHA CO34aHWUs COOTBETCTBYIOLLMX CONPsPKEHWN (paHee Ans BCeX
conpsixeHun B [lepese nucnonb3oBanacb 04Ha 1 Ta Xe nukTorpamma).

N3meHeH nopsagok BelgeneHns KOMNoHeHTa B rpadpmyeckon obnacTtu: Tenepb Ans 3Toro
HY>KHO LLIeNTKHYTb Ha KOMMOHEHTe, yaepXusas HaxartblMu knasuwn <Shift> n <Ctrl>
(paHee — Tonbko <Shift>). 310 caenaHo Ans yHUdUKaumMm npuemoB paboTbl B YepTexe n
mMoaenu.

pagpuyeckue OKymMeHMbI

1.

MosiBUNMCb HOBbIE BO3MOXHOCTM NPOCTAHOBKN 0603Ha4YeHUIN LeHTpa:

- [opaboTaHa komaHga Aemooceegast: Tenepb OHa NO3BOMSET NPOCTaBUTb 0603HAYEHUS
LEeHTpa cpa3y K HECKOMBbKMM OKPY)KHOCTSM (a Takke annuncam, gyram OKpy>KHOCTEN U
SNSMNCOB) TEKyLLEro Buaa. [ns 3Toro Hy>XHO BblAENUTb OOBbEKThI U BbI3BaTb KOMaHAY.
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BmecTo BbligeneHnsa o6 bekToB MOXHO BblAENUTb LIENMKOM OAUH BUA, HE 06s3aTenbHO
TEKyLLUN.

- [Jo6GaeneHa komaHga Kpyzoeasi cemka yeHmpoe — anst o6paboTKn OKPY>KHOCTEN n
YT, UEHTPbI KOTOPbIX HAXOAATCHA HA OOHOW OKPY>XHOCTH.
YUTto6bl NOCTPOUTL 0603HAYEHNE, HYXKHO YKa3aTb NMbo Tpn obbekTa, MMbo oanMH 06bEKT
n ueHTp ceTkn. OctanbHble 06bEKTbI, LEHTPbI KOTOPbLIX NPUHAANEeXaT TOM Xe
OKPY>XKHOCTW, HAXOASTCSt aBTOMAaTMYECKM (MOXHO OTKITHOUNTL aBTOBLIOOP OOBHEKTOB U
yKasblBaTb UX BPYYHYIO).

- [Jo6GaeneHa komaHaa JluHeliHasi cemka yeHmMpoe — nns ob6paboTkn OKPYKHOCTEN U
YT, UEHTPbI KOTOPbIX HAXOAATCH B y3riaxX NMMHENHOW CETKMU.
YTo6bl NOCTPOUTL 0603HAYEHNE, HY)KHO 3a4aTb Yron HaknoHa NepBov OCU CETKN U yron
pacTBopa oceW, a 3ateM nnMbo ykasaTb Bce 06bekTbl, NMMbo ykasaTb ABa 0ObeKTa B
NPOTMBOMONOXHbIX Yriax CETKU U BKITHOYNTb aBTOBbIOOP OGBLEKTOB.
OOGbeKTbl 4NIA KPYroBOW U JIMHENHOW CETKM LIEHTPOB MOXHO yKa3aTb M 40 BbI30Ba
KOMaHAbl.
KomaHabl Kpy2oeasi cemka yeHmpoe v JluHeliHasi cemka yeHmpoe HaxoaATCs Ha
naHenu O60o3HaYyeHuUs1 B 0QHOW rpynne ¢ komaHaon O6o3HavyeHue yeHmpa. Kak n
Ans 0603HavYeHns LeHTpa, ANsi CETOK LLEeHTPOB BbIMOMHAKTCA CTaHA4apPTHbIE
TpeboBaHMA: NMUHUM NepecekatoTCs LUTPUXaMn 1 BbICTYNatoT 3a npeaenbl 00 bEKTOB.

MepepaboTaHo ynpaBrneHne CBONCTBaMU YepTexa, CoaepKaLlero accounaTmBHble BUabl
mMoaenu. B kauyecTBe NCTOYHMKA CBOMCTB ANSA 3TOro YepTexa MOXHO UCMNOoNb30BaTb
Moaenb. BknounTb ncnonb3oBaHne Mogenu 1 Belopatb MOAenb (€Cnn B YepTex
cnpoeunpoBaHo 6onee oaHOM MOAENN) MOXHO NpPY pefakTUPOBaHUM OCHOBHOW HaZnucum u
npu paboTte co ceorcTBaMn YepTexa. Kpome Toro, BKNOYUTbL UCMOMNb30BaHNE MOAENN B
KayecTBe MCTOYHMKA CBONCTB YepTexa MOXHO Mpu CO34aHun B HEM NEPBOro
accounaTUBHOIO BMAaa 3TOM MOaenw.

Ecnn moaenb siBnsieTcsl MICTOMHUKOM CBOWCTB YepTexa, TO 3Ha4YeHNs onpeaeneHHbIX
cBoncTB (0603Ha4YeHe, HauMeHoBaHWe, macca, amunusa paspaboTaBLUErO U HEKOTOPbIX
Apyrvx) nepenarTca B YepTeX U3 MOAENN U aBTOMaTUYECKN obHoBNATCA. [pn
Heob6xoaAnmMocTM ans Nboro CBOMCTBA 3Ty CBA3b MOXHO OTMEHUTL U 3a4aThb
NPON3BONbHOE 3HAYEHME.

Mepenava cBONCTB B 0GpaTHOM HanpaeneHuu, T.e. U3 Yyeptexa B mogesb (6b110 4OCTYNHO
Ans 0603Ha4YeHNs1 1 HAMMEHOBaHWS U34ennusd), UCKoYeHa.

Takke UCKITHYEH NPEXHUA MEXaHN3M CUHXPOHN3ALIMN OCHOBHOWM HAaANUCK YepTexa ¢
MOZENbIO N BCE CBA3AHHLIE C HAM 3JIEMEHTbI YNPaBNeHns, KOTOpble HAaXOAUIUCH B
ananorax HacTPOWMKM HOBbIX U TEKYLLEro AOKYMEHTOB, Ha [NaHenn napameTpoB npu
penakTMpoBaHMM OCHOBHOW HaAMNMcKu Yeptexa.

MosiBunack BO3MOXHOCTb BKITHOYEHMS B aCCOLMATMBHBIE BUObI MPOEKLNIA 3CKM30B,
NMEILLMXCA B MOAENN. DCKMN3bl NPOELIMPYIOTCS B YEPTEX B TOM BUAE, B KAKOM
oTOoBpaxatoTcs B peXxnme TpeXMEPHOro MOAENMPOBaHMS.

Mpoekuust ackm3a B BUAE CO34AETCA BHE 3aBMCMMOCTU OT B3aMMHOTO PaCrONOXeHNs
MIIOCKOCTM 3CKM3a M NMOCKOCTU NpoeKkunii Buaa.

[ns ynpaBneHunsi NpoeunpoBaHneM 3CKU30B NP HAaCTPOMKe NapameTpoB Buaa B CMCOK
O6BbekmabI Ha [NaHenu napameTpoB gobaBneHa onuns AcKu3bl.

B komaHgax CmaHdapmHbie sudbl, Bud ¢ modenu, lpoekyuoHHbIlU eud, Bud no
cmpeJsike NnosiBMIacb BO3MOXHOCTb YePHOBOro npoeumpoBaHus. Onuns YepHoeoe
npoeyupoeaHue nosienseTcsa Ha lNaHenu napameTpoBs, ecnv B BUAE OTKITHOYEHO
oToBpaXkeHne NMHUIN HEBUOMMOTO KOHTYpa. [Mpn BKNIOYEHHbIX NMMHUAX HEBUANMOTO
KOHTypa 4YepHOBOE NpoeLnpoBaHne HEBO3MOXHO.

YepHoBOe npoeLmpoBaHme NpomsBoanTcsa bGoicTpee 06bIMHOMO, HO C MOHWMKXEHHON
TOYHOCTbIO, B pe3yrnbTaTe 4Yero Ha Npoekuun MoryT OTCYyTCTBOBaTb MESIKMe No CPpaBHEHUIO
¢ rabapuTom Mogenun 3NeMeHThI.

B [epeBe yepTexa BUAbl C YEPHOBOW NPoeKLMEen UMEIOT crieumnarbHyo NUKTorpaMmmy,
OTIIMYHYIO OT NUKTOrpammbl 06bI4HOrO BuAa. Ytobbl NONyYnThL B BUAE HE YEPHOBYIO, a
TOYHYIO MPOEKLMIO, HY)KHO OTPeaaKTMpPOBaTb NapaMeTpbl 3TOro BUAa, OTKITHYMB ONUUIO
YepHosoe npoeyuposaHue. OHa OOCTyNHA TakkKe B KOHTEKCTHOM MEHIO BMAA,
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BblgeneHHoro B [lepese noctpoeHus. Nocne oTKNIoYeHa YepHOBOIo NPOeLMpoBaHUs
yepTex HeobxoanMo NepecTpounTb.

Ans ynpaeneHusa ymonyatenbHbIM cnocobomM npoeumpoBaHns onums YepHoeoe
npoeyupoesaHue fobasneHa Ha Bknaaky JIUHuu gnanora, Bbi3blIBAeMOro KOMaHa0mn
Hacmpolika — Mapamempesl... — Tekywuti yepmex — lMapamempbl OOKyMeHma —
Bud (ans HoBbIX AoKyMeHTOB — Hacmpolika — lMapamempsbl... — Hoeble
dokymeHmbl — pachudeckuli dokymeHm — [Mapamempbi dokymeHma — Bud). Mo
YMOMYaHUIO OMuUMS BKITHOYEHA.

5. B KOHTEKCTHOE MEHI0 M KOHTEKCTHYI0 NaHernb OTAENbHOro reoMeTpuyeckoro obbekTa B
accoumaTMBHOM Buae AoOaBneHbl cneayrolme kKomanapl (MX AeNCTBUE pacnpoCcTpaHAeTCs
Ha KOMMOHEHT, NPOEKLMN KOTOPOro NPUHAONEXMUT BblAENEHHbI 0OBHEKT):

- [lokazamb e depese,

- Ceolicmea KOMIMOHeHMa,

- Pedakmuposamsb 6 OKHe,

- Pedakmupoeamb Makem & okHe (ecrnv BblOpaH 06bekT, MpuHaanexalumi NpoeKkLmm
MakeTa),

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

B KOHTEKCTHOE MEHIO U KOHTEKCTHYIO NaHesb acCoUMaTUBHOIO BUAA, BbIAENEHHOIO B

Hepese nnu B rpacmyeckon obnactu, godaeneHsl komaHabl Ceolicmea modenu v

Pedakmupoeamsb 8 okHe. /Ix oecTBMe pacnpoCTpaHaeTcsa Ha BCIO MOAENb, NPOeKUUns

KOTOPOW COOEepXXNTCHA B BblAeNeHHOM BUae.

6. [HopaboTaHa komaHaa Pa3pble suda:

- TlosiBunacb BO3MOXHOCTb 3aaBaTb KONMYECTBO NOMyBOSH UK U3NTOMOB (ans
BOJTHUCTOM NMHUKM 0BpbIBa N NMNHUM C U3NTOMaMn COOTBETCTBEHHO).

- CosgaHve 1 pegakTMpoBaHve pas3pbiBOB BuAa TeNepb 3anyckaeTcs OQHOW U TON xe
KomaHaon — Pa3pble euda. B KOHTEKCTOM MeHIO BblAEMNEHHOro BMaa 3Ta KomaHaa
BCerga AOoCTyMnHa: ecrnv pa3pbiBOB HET, OHA MX CO34aeT, a eCrn eCTb, OHa MX
penaktTupyeT. PaHee KOHTEKCTHOE MEeHI0 cogepxano komaHay lMapamempsbi pa3pbiea,
npeaHasHavYeHHY ANs pegakTMpoBaHMSA paspbiBOB M NO3TOMY AOCTYMHYIO NULWb Nocne
NX Co3OaHus.

7. TosiBunacb BO3MOXHOCTb MEPECTPOEHMS OTAENBHOIO accouMaTUBHOIO B1aa. AT1o
yckopsieT paboTy B criyyae, ecriv U3-3a Cro)XHOCTM MOZENN NepecTpoeHre BCero Yeprexa
3aHMMaeT 3HauuTernbHoe BpeMsi. YToObl nepecTponTb BMA, HYXXKHO BblAeNnTb ero B [lepese
MOCTPOEHUS UNK B rpadonuyeckort 06r1acTu U Bbi3BaTb U3 KOHTEKCTHOrO MEHIO KOMaHay
Mepecmpoums eud.

8. [lpoekuuno KOMNOHEHTa B acCoLMaTUBHOM BUae TENEPb MOXHO BblAeNUTbL 0e3 Bbi3oBa
KOHTEKCTHOIrO MEHI0 — LLIESTYKOM MbILLM NPU HaXaTbIX knaBuwax <Shift> n <Ctrl>.

9. Bwupg uyepTexa, KOTOPOMY AOMKHA NPUHaANEexaTb co3gaBaemasi LUTPMXOBKA (3anmBka),
MOXET ObITb onpegenieH aBToMaTUYeCcKn. 3To BO3MOXHO, eciin 061acTb LUTPUXOBKM
(3anuBKK) 3agaeTcst ykasaHMEM TOYKM BHYTPU HEE UM NOCTPOEHMEM FIOMaHOW: BU, B
rabapMTHOM NPSIMOYroflbHUKE KOTOPOro OKa3blBA€TCS YKa3aHHas Touka Uinm Havano
fIOMaHoW, CTaHOBUTCS TeKywwmM. bnarogaps aToMy WITpUXOBKa (3anvBka) nonagaeT B
HY>XHbI BUA. Ecnn Touka obnacTtn nnm HavanbHas To4yka floMaHon HaxoauTcs B rabapuTax
Cpasy HeCKONbKUX BUOOB, TO CMEHA TEKYLLEro B1uaa He NpomucxoauT.

10. HoBble BO3MOXHOCTU Npu paboTe ¢ pasmepamu:

— KoHTeKCTHOe MeHIo Npu NPOCTaHOBKE pasmepa COAEPXKUT CChINKY Ans nepexoa B
npouecc peaakTMpoBaH1s pasMepHoOr Hagnucu (paHee Takas ccbinka bbina Tonbko Ha
MaHenun napameTpos).

— Ecnu He BbIbpaH HM 0AWH cMMBOI AN oTobBpakeHus B none 3HakK pasmepHou
HagnMcK, TO B HEr0O MOXXHO BBECTM NPOU3BOSIbHLIN TEKCT (paHee 3To none 6bino
HeOOCTYNHO 4515 BBOAA Npw SaHHOM ycrosum). B cBa3n ¢ atnm kHonka Hem cumeona
Ha [JononHMTEenNbHOW NaHenu napaMmeTpoB NpU NPOCTAaHOBKE pasmepa nepenmeHoBaHa
B Hem cumeona/llpou3eosbHbill.

— KoHTekcTHasa naHenb, NOSBNAKOLLAACA NPU BblAENEHNN pa3MepHON HAaANMCK, COAEPXKNT
KHOMKM NS pefakTUpOBaHWUS TekcTa pa3MepHon Hagnucn: AemoornpedesieHue
3Ha4eHusi, Bknroyums/Bbiknodyumb pabomy ¢ AornyckoM, KHOMKN AobaBneHns
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11.

12.

13.

14.

15.

16.

17.

TekcTa «x45°», 3HakoB «Quamempy, «keadpamx» 1 Ap. (paHee pasMepHas Haanucb He
uMena cneumnanbHON KOHTEKCTHOW NaHenn).

B komaHgax nocTpoeHnst NPAMOYrofibHUKOB M MHOTOYrOSIbHUKOB NOSIBMACh Onumst
Paspywumb 06bekm. Ecnv oHa BKMOYEHA, TO NPSIMOYTOfIbHUK UM MHOTOYTOSbHUK
nocre co3gaHusa He ocTaeTcsa eanHbiM 06bEeKTOM, a NpeobpasyeTcsa B HAGOp OTPE3KOB.
PesynbTtaT paboThbl 3TOM ONuMM B NapaMeTpruyYeckoM pexmme — Habop 13 OTPEe3KoB U
[AOMNONHUTENBbHbIX 0OBHEKTOB, Ha KOTOPbIE HAaNOXEHbI Takne orpaHM4eHust, YTobbl urypa
coxpaHsina cBot opMy. [JononHUTENbHLIMU OO6bEKTAMKN AN NPSIMOYTOSIbHUKA SBMAOTCS
AvaroHanu n Touka Ux nepeceveHuns, a Ans MHOroyroslbHMKa — BrnvMcaHHas unm
onucaHHasi OKPYXXHOCTb (3TO 3aBUCUT OT Cnocoba NOCTPOEHUS).

MosiBunca cneuunanbHbIA 3HAYOK s YKasaHusa B rpachmuyeckorn obnactu Toro anemeHTa
obbekTa, KOTOPbIN 3aBUCUT OT HaxoAdLerocsa nog Kypcopom anemMeHTa ynpasneHus
MaHenn napameTpoB. Hanpumep, ecnu BuIAENUTL OTPE3OK, a 3aTeM Ha [NaHenu
napameTpoB HaABECTU Kypcop Ha none HavanbHast moy4ka, TO XapaktepHasi Touka B
nepBoW BepLUMHe oTpeska byaeT oTMeveHa 3Ha4YKoM B BUAE KBagpaTHOM pamku. Mpu
nepexone Kypcopa k nono KoHe4Hasi moyka 3TOT 3HA4YOK NepenaeT Ha XapakTepHyto
TOYKY BO BTOPOW BEPLUMHE OTpE3KA.

Takne 3Haukm oTobpakaroTCs Takke Npu pegakTupoBaHum obbekTa, a npu ero
CO3[aHUN — TONbKO ANs TeX ANeMEHTOB 0ObeKTa, KOTOpbIE YXXe onpeaeneHsi.
OnmncaHHbI MexaHn3M paboTaeT ans nonen BBoAa KOOPAMHAT TOYEK, CMUCKOB Bblbopa
TMna CTPENKN N HEKOTOPLIX APYrMx napameTpoB OObLEKTOB.

HopaboTaHa koMaHaa Bbidenumsb cekyujeli TIOMaHOU:

- nosiBunacb BO3MOXHOCTb Ha4aTb BblAeNeHne 3aHOBO — A1 3TOr0 CNYXMUT
chneumanbHasi KHomnka B 3aronoBke MaHenu napameTpos,

- nosiBuracb BO3MOXXHOCTb OTMEHbI BblaeneHnsi 06bekToB 6e3 npepbiBaHMs KOMaHabl —
ANs 3Toro cnegyeT nepeceydb HyXXHble 06bEeKTbl 3BEHOM NTIOMaHOW, yaepXnBas KnaBuLLy
<Ctrl>.

Hopa6boTaH guanor lMepeHecmu Ha c/10l, KOTOPLI NOSBNSAETCS NOCHe Bbi30Ba KOMaHAbI
lMepeHecmu Ha cs10l U3 KOHTEKCTHOrO MEHI0 0ObeKTa, BblAENEHHOr0 B rpadonyeckomM
AOKYMEHTE UIN 3CKM3e:

- [obaBneHa BO3MOXHOCTb CO34aHMsa HOBOro crosi. bnarogaps atomy komaHaa
lNepeHecmu Ha csioli cTana QOCTYNHOW Bcerga (paHee — TOMbKO eCrv B AOKYMEHTE
unu Buae 6bino 6onee ogHoro cnos).

- [obaBneHa BO3MOXHOCTb M3MEHEHUSA Ha3BaHWSA CrOsi U KOMMEHTapUs K HEMY.

— C nomoLublo 3aronoeka Tabnumubl MOXHO unNbTpoBaTh crnou. [na dunbTpauumn no
HOMEpY, Ha3BaHMIO UM KOMMEHTaPUIO HY>KHO BBECTU Tpebyemble CUMBOSbI B
3aronoBok ctonbua, a ansa punbTpaumm No ocTanbHbIM CBOWCTBaM crnegyeT BblbpaTb
Tpebyemoe 3HauyeHne CBONCTBa U3 CM1CKa B 3arofiloBke ctonbua. Ytobbl OTMEHUTD
unbTpauuio, cnegyeT HaxaTb B guanore kHonky Oyucmums ¢punbmp.

B omanore HacCTpoOWKM yNpoLLLEHHOW OTPUCOBKM rpaddmyeckux JOKYMEHTOB (Bbl3bIBAEMOM
komanaon Hacmpoliika — lMapamemposi — Cucmema — pachuyeckuli pedakmop —
YnpoweHHass ompucoeka) nossunacb onums Ckpbieamb 06 beKmbl MeHee 2
nukcesoe. 10 yMmonyaHuio oHa BKItOYEeHa U MeSikne 06bEeKTbl AJOKYMEHTOB He
oTobpaxatotcs. NMpn He06XOAMMOCTM €€ MOXHO OTKMYMTL. Hanpumep, ecnn B YepTexe
€CTb N3006pakeHne OTHOCUTENBHO KPYNHOro anemeHTa mogenu, obpasoBaHHoe
MHOXECTBOM MENKMX rpadhnvecknx o6BbEKTOB, TO Npu onpeaeneHHom Mmacwtabe
YMEHbLLEHUS OHO NepecTaeT NoKasblBaTbCA Ha 3KpaHe. ATOro He NPoOn3onNaeT, ecnu
OTKIMIOYMTb CKPbITUE OOBHEKTOB MEHEE 2 NUKCENOB.

HacTpowka popmaTta umeHm obbekta B [lepeBe aokymeHTa (HaumeHogaHue, unm
O6o03Ha4yeHue + HaumeHoeaHue, inn HaumeHogaHue + O603HayYyeHue) Tenepb
pacnpocTpaHsaeTcs Ha Bce 06bekThl [lepeBa accoumnmaTMBHONO YepTexa, KoTopble UMeoT
CBOWCTBA (paHee — TOJbKO Ha cam YepTex, T.e. KOpHEBON 06bekT [lepesa).

B oTcyTcTBME 3anyLleHHbIX KOMaHA Ha NaHenn napameTpoB AOCTYMNHA KHOMKa Bbi30Ba
KomaHabl BbiGenums no ceolicmeam.
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18.

19.

20.

Komanga Oyucmums (pOH Tenepb AOCTyNHa B KOHTEKCTHOM MEHHK HECKOJTbKUX
OAQHOBpPEMEHHO BblAEJIeHHbIX 00BbEKTOB.

B onanore BbigeneHns No cBoOMCTBaM Npu 3aaHnUn 3HAYEHUN TEKCTOBLIX CBONCTB MOXHO
MCMNOMNb30BaThb 3HAKN «PaBHO» (=) N «HE paBHO» (<>).

HopaboTaH ananor Jonyck, Bbi3biBaeMblin Npy pefakTMpoBaHUM pa3MepHON Haanucu: 4o
HaxxaTusa KHoNku lMpuMeHuUmMb caenaHHble B HEM U3MEHEHUs coxpaHsatoTca. bnarogaps
3TOMY B Clny4ae OTKIMOYEHUS 1 NOBTOPHOTO BKIKOYEHUS MCMOMNb30BaHMA Aonycka
(nepeBoga nepekntovatens Jonyck B nonoxexHne 0 n ob6paTtHo) gaHHbIe
BOCCTaHaBNMBalTCs. PaHee aTo AelcTBNE OOHYNAMNO 3HAYEHMS B NOMsiX guanora.

lNapamempu3sayus

1.

MosiBunack BO3MOXHOCTb NapameTpusaLmn npsiMoyroflbHUKOB U MHOTOYTONIbHUKOB: Ha UX
BEPLUMHbI U LEHTparbHY0 TOYKY MOXHO HaKnagblBaTb OrpaHM4eHms ans Toyvek (pukcaums,
COBMageHne C ApYrov TOYKOW M T.M.), @ HAa CTOPOHbI — 151 OTPE3KOB
(ropn3oHTanbHOCTL/BEPTUKANBHOCTbL, NapanfenbHOCTb ApyroMmy o6bekTy 1 T.n.). B
napaMeTpU4eCcKkoM pexmMe orpaHUYeHnst HaknaablBatoTCA aBTOMATUYECKU: Hanpumep, npu
NOCTPOEHUN NPAMOYrOfbHMNKA, CTOPOHbLI KOTOPOro naparnsesnbHbl OCAM CUCTEMBbI
KOOpAMHAT, Ha O4HY M3 CTOPOH, NapannenbHbiX ocu abcunce, HaknaabiBaeTcs
OrpaHUYeHNe ropn3oHTarnbHOCTb.

Kpome Toro, Kk BepmHamMm 1 CTOpoHam NpsiMOyroflbHUKOB U MHOTOYroflbHUKOB Tenepb
NPOCTaBNATCA acCcoLnaTMBHbIE pa3mMepbl.

B napameTpuyeckom pexnmMe k ocsiM 0603Ha4YeHUst LEHTPA, a TaKkKe K OCAM U
OKPY>KHOCTSIM, COCTaB/ISIFOLLMM CETKM OCEWN, MOTYT OblTb NPOCTaBMNEHbl acCoOLMaTUBHbIE
YrnoBble 1 paguanbHble/aMameTparnbHble pa3Mepbl. T pasMepbl CBA3bIBAOTCS C
o6bekTaMu, K KOTOpPbIM NPOCTaBNEHbI, Grnarogapsa Yemy Ux 3HauyeHus Bceraa
COOTBETCTBYHOT (pakTndecknum. OgHako, NPUCBOUTL TakMM pasmepam nepeMeHHbIe Unu
ynpaenaTb Yepes HUX 06bekTaMm HeBO3MOXHO.

Paboma co cneuyugukayueu

1.

M3meHeHbl BHYTPEHHME MexaHM3Mbl paboThl Modynst cneundukaumm:

- O06bekTbl cneundmkaumm B cbopkax 1 YyepTexax Tenepb co30aroTcs aBTOMaTUYeCKM Ha
OCHOBE MMEIOLLMXCH B JOKYMEHTE 3Ha4YeHMIN CBONCTB COCTaBHbIX YacTen u3genus.
Ycnosne aBToMaTndeckoro gopmmpoBaHms obbekTa cneumdukaunm — akTmem3aums
onuun Brnrodums 6 crnieyudghukayuro Npy HaCTPOMKE CBOMCTB COCTaBHOWN YacTu.
CocTaBHble 4acTh MOryT ObITb NPEACTaBNEHbI;

- B cOOpKe — KOMMOHEHTaMKN NEPBOro YPOBHSA U Tenamu,

— B YepTexe — MakpoanemeHTamu, BCTaBkamu bparMeHTOB 1 BUOOB.

Ecnu coctaBHas YacTb He npeacTaBrieHa HU OAHUM U3 NepevnCrieHHbIX OOBEKTOB, ee
CBOWCTBA 3aJalTcs NyTEM CO34aHUSA B JOKYMEHTe 00bekTa crneumdurkaymn.
MpocMOTp BCEX MMEHLLMXCS B AOKYMEHTE 00BHEKTOB cneundukaumm npon3BoanTcs B
nogYnMHEHHOM pexnme paboTbl ¢ 06bekTamu cneumdmrkauun. B Hem Takke MOXHO
yKasaTb, JOMKHbI NI CBEAEHMSA O TOW UM MHOW COCTABHOM YacTun oTobGpaXkaTbCs B
cneundmkaLmm TekyLero CTuns.

Mpy NoAKMYEHNM AOKYMEHTA K cneumdukauum coOOTBETCTBYHOLLENO CTUNSA B HEE
nepenarnTcs AaHHbIE O COCTABHbIX YacTaAX U NPU3HAK NX OTODpaXeHUs B
cneundumkauun. Ha ocHoBe 3TUX cBeaeHu B cneuundumkauumn opMmpyoTca 06beKTbI 1
nokasbiBatoTcs B Tabnvue. B cnyvyae Heo6xoaMMoCcTu nonb3oBaTterb MOXeT co34aTth B
cneundurKkaunm HoBble 0ObEKTLI, HO peaakTUpoBaHMe 00bEKTOB, CHOPMUPOBAHHLIX Ha
OCHOBE AaHHbIX 13 NOAKMIOYEHHOIO AOKYMEHTA, HEBO3MOXHO.

Takum obpasom, ans nony4vyeHns cneundmkaumi pasHbix CTunen donblue He
TpebyeTca co3gaBaTth B JOKYMEHTax 06beKThbl cneundumkaLmm ansa Kaxaoro ctmng —
[OCTaToYHO 3a4aTb 3HA4YEeHUA CBOMCTB COCTaBHbIX YacTen.

lMpumeyaHue. B cbopkax, getansax n dparmMeHTax OCTyrNHa KOMaH4a co34aHns
BHeLLHero obbekTa cneundukauun. [JaHHble, BBOANMbIE MPU €0 CO34aHUM,
aBTOMaTUYECKN CTAHOBATCS 3HAYEHUSIMU COOTBETCTBYHOLLUX CBOMCTB M3genus. 91n
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OaHHble ByayT oTobpakeHbl B cneundgukaumm nsgenus, B KOTopoe AaHHoe nsgenve
BOVAET B Ka4eCTBE COCTaBHOM YacTu. BHeWwHNn 06bekT cneumdukaumm B JOKYMEHTE
MOXET ObITb TONbKO OAWH. MNMogYMHEHHOrO pexnma paboTbl C 06bEKTaMK
cheundmkaummn B getansax n oparmMeHTax Her.

- B nogkntoyeHHble K cneundurkaLmm AOKYMEHTbI NepeaatnTcs Tenepb TONbKo HoMepa
No3nLUUN 1 HavanbHble HoMepa 30H. Ob6o3HavYeHne, HaMMeHOBaHME U3AENUS U ero
COCTaBHbIX YacTen 1 npodasa nHdopmaums 13 cneumukaunm B NOAKNIOYEHHLIE
[OKyMeHThI BorbLUe He nepedaeTcs.

bnarogapsi 3aToMy 1 ONMCaHHbIM BbILLE N3MEHEHUAM BCE CBSI3aHHble CO cneumdukaumnen

onepaumm ycKopunucb. Takke NoBbICMIACh HAOEXHOCTb paboTbl, UCKITOYEHA BEPOATHOCTb

PEKYPCMBHOIO U3MEHEHMUS AaHHbIX B cneundukaLmm n noaKnioYEeHHbIX AOKYMEHTaX.

2. W3-3a oTMeHbl Nnepegayn gaHHbIX U3 crneumdurkaumm B NOKIHYEHHbIE JOKYMEHTDI
NCKITIOYEHbI CBA3aHHbIE C 3TON nepefadent anemMeHTbl ynpaBneHus, HaxoamBLINECS B
ananorax HacTpPoWKK CTUNA cneumdmrkaumm n Tekyen cneundukaumm, Ha MNaxenu
napameTpoB, B Ananore HaCcTPOWKN CUCTEMBI.

Kpome aToro, U3 agnanora Ljeem mekcmoebIx 3/ieMeHmo8 UCKoYeHa HacTponka ans
NO3NLIMOHHBIX NIMHUI-BLIHOCOK, CBSI3aHHbIX C 0bbekTaMn cneuudunkaumn. Mosnuma Ha

noskKe NIMHUN-BBIHOCKK, KOTOpasa NpocTaBreHa k 06bekTy, Bceraa otobpaxkaeTca CUHUM
LiBETOM, NMOCKOJTbKY SIBNSAETCS CChISIKOW Ha 3HayYeHne cBonCTBa [1o3uuusi aToro oobekTa.

3. B ueptexe nosBunacek komaHga Cozdamb cneyughukayuro no okKyMeHmy. 3ta
KOMaHAa co3faeT OOKYMEeHT-cneumdukaLmio U NoaKoYaeT K Hen TekyLwmnn yepTex. Ecnu
B YepTexe eCcTb AaHHble ANnd cneuudukaummn, To oHM oTobpakatoTcsl B CO3AaHHOM
cneundmkaumnn.
B cnyyae, ecnu TekyLMn YepTEX — accoLUMaTUBHbLIN, TO K CO34aHHON cneundukaumm
NoaKN4YaeTCs He TOMNbKO YepTeX, HO U CpoeLMpoBaHHas B HEFO MOAENb.
KHonka ans Bbl3oBa KOMaHAbl HAXOAUTCSA Ha NaHenNu YnpaeneHue.

4. KomaHga Co3damb cneyudgbukayuro no cb6opke nepemmeHosaHa B Cozdamsb
creyugukayuro no GoOKymeHmy.

5. TMosiBuNnacb BO3MOXHOCTb yAaneHus 3 JOKyMeHTa 00beKkToB cneundmkaumm, Kotopble
Obinn co3aaHbl B HEM BpyYHYt0. OOBbEKTbI yaansaTca N3 Bcex pa3genos cneumgukaumm,
Kpome pasgena [Jokymenmauus. YaaneHme nponssoantca komaHgon lNMpaeka —
YOdanumsb nonb3oeamenbckue o6bekmsbi. KomaHaa oocTynHa:

- B JOKyMeHTe-crneuudukauumn — yaanseTt 06beKTbl, KOTOpble Obln co3gaHbl
HENOCPeACTBEHHO B crieundukaumnm, a He nostyYeHbl U3 NOAKMYEHHOro JOKYMEHTa,
— B MOAYMHEHHOM pexnme paboTbl ¢ 0O6bekTamMu cneundukaumm B YepTexe 1 B
cbopke — yaanseT o6bekTbl, KOTOpble BbINK CO34aHbl NOMb30oBaTENEM BPYYHYIO, a He
aBTOMaTM4eckn coopMmnpoBaHbl CUCTEMOIM Ha OCHOBE CBOMCTB OOBbEKTOB.

6. UYepTex c accoumaTUBHbIMKU BUAamMu cOopkn 1 cneuudunkalns, K KOTOPon NoaktoYeHa
cbopka, aBTOMaTUYECKM MOAKMOYAOTCA K BHELLHEMY 00BbEeKTY cneundumkaumm aTon cOopkm
npu ero cosgaHuu.

Mpwn BblAENEHNN B YepTeXe MakpoanieMeHTa, BCTaBku dpparMeHTa unm n3oodpaxeHuns ns
BMAa Apyroro 4Yeptexa Ha NaHenn napameTpoB oToGpaXkaeTcsa CNUCOK Brroyums 8
cneyudpukayuro ¢ oByms ctpokamu: fJa n Hem. 3ToT cnucok no3sonset
BKMIOUYMTL/OTKMNIOUMTE gobaBneHme B cneundmkaLmio cBegeHnn o BblaeNeHHOM o0bekTe
(paHee ons BbINOMHEHMSA 3TOro AeNCTBMA TpeboBanocb peaAakTMpoBaHNE CBOMCTB
obbekTa).

Umnopm u akcriopm

1. YcoBeplweHcTBOBaH MMNopT AokyMeHToB dpopmaTta DXF/DWG u akcnopT B 3TOT dhopmar:

- [obasneHa nogaepxka DXF/DWG Bepcum 2018.

- [lapameTpbl akcnopTa, paHee aocTynHele B hanne dwgdxfExpAdvanced.ini, Tenepb
MOryT ObITb 3a4aHbl B Ananore HacTporku 3anucu. [nga atoro cnyxart onuum lMpu
3Kcriopme ycmaHaesiueamsb eceM o6bekmam cmusb JluHuu “ByLayer”,
Akcnopmupoeamsb 3anueky ghoHa dokymeHma o6ekmom WIPEOUT,
3anucbieamb u3zobpaxeHue 0OKymMmeHma 0515 npednpocmMompa n
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Akcnnopmupoeamb ecmasku ghpacmeHmoes 8 BlockReference Ha Bknagke

HonosnHumensHo onanora HaCTPOWKM.

an/l HaCTDOVIKe nMmnopTa WTPUXOBKA MOXHO BKIMKOYNTb ONTUMU3AUNIO €€ KOHTYpa.

PekomeHayeTcs ncnonb3oBaTb 3TOT BapyaHT, CN pe3yrnbTaT MMMNOopPTa LUTPUXOBKN
HeyaosneTBoputeneH. Mpu onTumMmnsaunm NPON3BOANTCS aHanu3 KpUBbIX,
OrpaHMYMBaOLLMX LUTPUXOBKY, M NOMbITKA CO34aTb HA X OCHOBE KOPPEKTHYIO rpaHuLy
LUTPUXOBKM, T.€. 6€3 pa3pbIBOB 1 HANOXEHUIN KOHTYPOB.

Omnu4us eepcuu 17.1 om eepcuu 16

O6uwee

1. PaspabotaH HoBbIl rpadudecknin nHtepdpenc KOMIMAC-3D Home:

1.1.

1.2.

—_—
> W

1.5.

NHCcTpyMeHTanbHble naHenn oobeanHeHbl B Habopbl. Kaxabin Habop crnyxut ans
BbINOSIHEHMS onpeaeneHHon 3aaayun. Mpu paboTte ¢ pa3HbIMK TUNaMK JOKYMEHTOB
Habopbl pasHble. Hanpyumep, B Mogenu ecTe Habop Ans TBepAOTENBHOIO
MOAENMPoBaHns, AN KapKacHOro U NoBepXHOCTHOIO MoAEeNMPoBaHus, Ans paboTsl ¢
3CKU30M U T. A.

[ns yoobcTBa HEKOTOPbIE NaHenu BKIHYEHbI B HECKOMBbKO HAbopOB.
Tekywnn Habop oTobpaxkaeTcs B IHCTpyMeHTanbHon obnactu, KoTopas HaxoanTca
BBepxy okHa KOMIMAC-3D Home.

[na nepeknoyeHns mexay Habopamm Cny>XUT CrMcok HabopoB, PacroNOXKeHHbIV B
nesoW Yactn MHcTpymeHTanbHol obnacTu. Mpu HeobxogumocTu Nobyto nNaHenb
Habopa MOXHO BblBECTU M3 NHCTPYMEHTanbHOM 06nacTi 1 NpUKpenuTb K rpaHue
OKHa MUInn OCTaBWUTb NNaBatoLLen

HacTtponka naHenen B IHCTpyMeHTanbHon obnactu npom3BoanTCA C MOMOLLbHO

KOHTEKCTHOro meHto. OHO coaepXuT criegyoume KoMaHabi:

- Yeenuyums/YMeHbwWUMb NaHesnb Ha 0OUH cmosibey —
yBenu4yMBaeT/yMeHbLlaeT Ha eguUHULY KONMYEeCTBO KOMOHOK AN 0ToGpaXKeHust
koMaHAa Ha naHenwu. Npun gobaBneHnn KOMOHKU LWMPUHA NaHenu yBenuumBaeTcs, B
pes3ynbTaTe Yero CTaHOBMTCSA BUAHO OOnbLUe KOMaHA, a Npu yaaneHum —
HaobopoT.

- lMokazamb Ha naHesnu ece KOMaHObI — [OGABNSAET TAKOE KONMYECTBO KOMOHOK,
NPV KOTOPOM BCE KHOMKWN NaHernu CTaHOBATCS BUAHbI.

- [Jo6asumb KoMaHObI... — BbI3blBAET AManor, B KOTOPOM MOXHO BblibpaTb
KOMaHabl Ana gobaeneHusa Ha naHensb. OOHy U Ty Ke KOMaHAy MOXHO BKIIOYMTb B
COCTaB HECKOJIbKMX NaHenewn.

- YO0anumb KkoMaHAy — nckntovaeT KoMaHay 13 naHenn. Ecnu KOHTeKCTHOe MeHHo
BbI3BaHO Ha 3arosfioBKe MM Ha cBOOGOAHOM MeCcTe NaHenu, To AJaHHasi KomaHaa B
HEeMm OTCyTCTBYeT.

Mosisunack MNaHenb GbICTPOro 4ocTyna, cogepkallas komanabl Boldopa pexnma,

ynpasneHus nsobpaxeHmem u gpyrve. Ee coctaB 3aBUCUT OT KOHTeKcTa. 1o

ymonyaHuio NaHernb GbICTporo goctyna HaxoamTtea nog VIHCTpyMeHTanbHom

obnacTbto.

KomaHapl co cxoxen pyHKUMOHaNbHOCTLI0 06beaMHEHbI B rpynnbl.

lMepekomnoHoBaHO [MaBHOE MEHIO: U3MEHEHbI HA3BaHNSA HEKOTOPbIX KOMaHA U

MYHKTOB MEHI0, a Takke Habop 1 cocTaB NMyHKTOB.

MaHenb cBoMCTB N OkHO CBoncTBa 06beauHEHbI B [NaHens napameTpos. MNpu

BblaeneHnn obbekTa Ha Hen 0ToGpaXKatoTCA M AOCTYMNHbI ANs pe4aKTMPOBaHUS ero

CBOWNCTBA, a Npu co3aaHnm 06beKTa — 3NeMeHTbl, ynpaBnsoLwme NocTpoeHmem. 9Tn

3NEMEHTbI CrpynnMpOBaHbl B CEKLINN.

[MaHenb napaMeTpoB aBTOMATMYECKN BKMNOYAETCH (ecnu Obina OTKIYeHa) nnm

akTmBuanpyetca (ecnu Obina 3akpbiTa Apyrov naHenbto, Hanpumep, [epesom

NOCTPOEHUS) Npu 3anycke NOOro npouecca, ynpasneHne KoTopbiM
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1.6.

ocyLlecTBnsieTca ¢ nomoLlbto NaHenu napameTpos.

Bo3moxHO coxpaHeHne paboyero NnpocTpaHCTBa, T. €. CeayLwmx napameTpoB:
- Tema,

— UBeT NOACBETKM,

— LUBET 3HAYKOB,

— Habop KoMaHAa Ha naHensx,

— pacnonoxeHue naHesnen.

KomaHgbl coxpaHeHus, Bbibopa 1 yganeHust paboymx NpoCTpaHCTB HaxXO4AaTCs B
MEHI0, Bbl3biIBaEMOM KHoMkon Hacmpolika B 3aronoBke okHa KOMIMAC-3D Home.

2. Cuenbto yCKOpeHUA I'IOCTpoeHI/IVI M3MEeHEHbI NpUHUUNbI pa60TbI KOMaHA:

2.1.

2.2.

2.3.

2.4.

BonbLMHCTBO KOMaHA AOCTYMNHbI BHE 3aBUCUMOCTM OT TOrO, €CTb I B JOKYMEHTE
YCroBusi ANs UX BbIMNOMHEHUSA UM OO BEKTbI HY>KHOrO TMna. Bo MHOrMx cnyyasx atu
yCnoBus unn o6bekTbl MOryT OblTb CO3[aHbl yKe Nocne Bbi30Ba KOMaHAb.
Hanpumep:

- B rpadmyeckom JOKyMeHTe MOXHO CHayarna Bbl3BaTb KOMaHAy peAakTUpoBaHuUS, a
3aTeM yKasaTb pefakTupyemblin 06 bekT;

— B MOAENN MOXHO M3 pexunmMa TPEXMEPHbIX MOCTPOEHUI Bbi3BaTb KOMaHAy
co3gaHusa rpagudeckoro obbekTa — aBToMaTU4eCKM 3anycTuTcsa NpoLecc
pasmMeLLeHns aCKM3a, NO3BOSIAIOLMNIN YKa3aTb CYLLECTBYIOLLYIO UM CO34aTb HOBYIO
MNOCKOCTb, 3aTEM B PEXMME 3CKM3a 3anycTutcs BolbpaHHasi komaHaa.

Ecnu B npouecce onepaunn 3agaHo 4OCTAaTOMHO NapaMeTpoB 4SS NOCTPOEHUS

obbekTa (00 3TOM roBOpUT Hanuune aHToma), TO OH CO34aeTCsl aBTOMATUYECKN

npw BbI3oBE NOOOK KOMaHAbl, HE BXOASLLEN B 4aHHyto rpynny. Takum obpasom,
noaTBepXaeHne nocTpoeHus He TpebyeTcs.

Hanpumep:

- B rpadpnyeckom JOKyMeHTe MOXHO Bbi3BaTb KOMaHAy NPOCTAHOBKMN pa3mMepa,
Haxo4sachb B pexunme BBoAa TekcTa 0603HayveHnss — obo3HadeHne GyaeT
aBTOMaTMYeCKU CO34aHO C TEKYLLUM TEKCTOM;

= B MOJENu MOXHO BbI3BaTb KOMaHAY NOCTPOEHMS Packu, HAXOAACh B pexume
pefakTMpoBaHus afieMeHTa Bbl4aBIMBaAHUA — eCrnv napamMmeTpbl anemeHTa bbinn
3a4aHbl, TO OH CO34aeTCsl aBTOMATUYECKN.

Mpun BbI30BE OAHOM U3 CrPYNNMPOBAHHbLIX KOMaHA, He 3aBepLuas ee, MOXHO NepenTu

K nobor Apyron kKomaHge aTon rpynnbl, Haxas KHOMNKy Ha MNaHenn napameTpos. [pn

3TOM napameTpbl, 3afaHHble 4Nsi NEPBON KOMaHAbl, COXPaHAOTCH, €CNN NX

NCNonNb30BaHMe BO3MOXHO BO BTOPOWN KOMaHAe.

Hanpumep:

- B rpadpmyeckom JOKYMEHTE MOXHO Bbi3BaTb KOMaHAY NOCTPOEHMS NPOU3BOSIbHOMO
OoTpeska, ykasaTb ero Havyaro, a 3aTeM NepeknoYnuTbLCA Ha NOCTPoOeHue
napannenbHOro oTpeska — HavyanbHas ToYka OCTaHeTCs yKa3aHHOW,

- B MOJEnNu MOXHO Bbi3BaTb KOMaHAY BblAaBnMBaHWS, yka3aTb cedeHune, a 3aTemM
NepeknioYmMTbLCA Ha BpallleHne — cevyeHue OCTaHeTCH 3aJaHHbIM.

BonbLUMHCTBO KOMaHA 3auUMKIEHbl, T. €. HE 3aBepLUalTCA aBTOMAaTUYECKM nocrne

NPUMEHEHWS.

3. [OopaboTaHbl aneMeHTbl ynpaBrieHnsa NOCTPOEHNEM:

3.1.

3.2.

Ecnu Kypcop ycTaHOBIEH B YMCIOBOE MNone BBOAA, TO BpalleHUe Koneca MbilLn
YBENMUYMBAET UMM YMEHbLLAET 3Ha4yeHue Ha 1, npu HaxaTton knasuwe <Ctr/> — Ha
10, <Shift> — Ha 100.

Bo Bcex npoueccax, npeanonaratowmnx ykazaHne obbekTos, MNaHenb napameTpoB
COOEPXUT PErncTpaTopsbl, rae 0ToGpaxkaloTCs CMUCKM yKa3aHHbIX 06bEKTOB. YAansaTb
00bEKTBI U3 CMIMCKOB MOXXHO MO OAHOMY UMW rpynnamMm.

Ecnu kakvne-nnm6o 13 o6beKkToB NnoTepsiHbl (yaaneHbl Unv ctany HeNnpUrogHbl 4ns
[aHHOro NOCTPOEHMs1), TO COOTBETCTBYHOLLME UM CTPOKM BbIAENAIOTCS B
perncrpaTtopax KpacHbiM LIBETOM, a Ha3BaHUsSI 3aMeHsItoTcst TekcToM « OB bekT
NOTEPSIHY.
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BeeneH amanor KoHgbuzypamop, B KOTOPOM NPOU3BOAUTCS NOLKITHOMEHUE U OTKNIOYEHNE
moaynen KOMIAC-3D n KOMIMTAC-Cneyugukayusi, NpunoxeHmin, 6mdnmoTek n ytunut. B
Avanore Takke BO3MOXHO:

Bkntountbe aBTOMaTMyeckoe nosyvyeHne nuueHsmnm Ha paboty ¢ mogynem KOMIMAC-3D.
BkntounTb aBTOMaTMyeCcKoe NoaknoveHne BolGpaHHbIX MPUIOXEHWU NPU 3anycke
KOMIAC-3D Home. CocTosiHue NpumnoXeHus Ha MOMEHT OKOHYaHUS ceaHca paboTbl
(MOAKMOYEHO UM OTKOYEHO) BOorbLLE HE COXPaHAETCS: NpU cnegyoLwem 3anycke
KOMMAC-3D Home nogkntoyaTcst Te NPUNOXeEHUs!, AN KOTOPbIX BKITHOYEHO
aBTOMaTM4eCcKoe NoAKMoYeHNe.

BbINOMHUTL pasfiMyHble OENCTBUS C TEKYLLEN KOHUrypaumnen: COXpaHUTb, AONOSNHUTb
OPYron KoHcpUrypaumen, BOCCTaHOBUTb YMONYaTeNbHYt0 KOHUIypaumto, NPUMEHUTb
paHee COXpaHEeHHYIO KOHpUrypauuio.

HanTtu npunoxeHne nNo Ha3BaHU, OTPUNILTPOBATL NPUIIOXKEHUS MO HANMUYUIO
nMueH3nn.

BbizoB agnanora KoHghuaypamop BO3MOXEH Kak U3 MeHto Hacmpolika, Tak 1 U3 MeHIo
lpunoxeHus.

YcoBeplueHcTBOBaHO [lepeBo OOKyMeHTa:

5.1

5.2.

5.3.

. ,El,epeBo Tenepb eCTb B JIOKYMEeHTax BCEX TUIMOB. Nms KOPHEBOro afieMeHTa

[epeBa — 0b603HayveHne n/unu HammeHoBaHue (CornacHoO HaCTPONKe) JOKyMeHTa.
[epeBo BbINONHAET PyHKUMM MeHeaxepa AOKYMEHTa, a B rpadpnyecknx
OoKkymeHTax — Takke MeHeokepa BCTaBOK U hparMeHToB. NoaTtomy B [lepese
oTobpaxaroTCs 3Ha4kK, NoKasbiBaloLLMe TEKYLLME 3HAYEHUSA pasnMyHbIX NnapameTpoB
00beKkToB (Hanpumep, BUAMMbIA/CKPbIThIN). LLlenyok no 3Hauky MeHsieT 3HavyeHne Ha
NMPOTUBOMOJSIOXHOE (€CNW 3Ha4YEeHUN Ba) U PacKpbIBaeT CMUCOK 3HAYEHWUNA.
[lBonHOWM Len4ok no Ha3BaHMo obbekTa B [lepeBe 3anyckaeT peaakTupoBaHue
aToro obbekTa. Hanpumep, B rpacpmyeckom JOKyMEHTe Takmm cnocobomM MOXHO
nepenTn K pegakTMpoBaHUIO NapameTpoB BUAA, 8 B MOLENN — K peJaKTMPOBaHMUIO
onepauuu.

[BOMHOM LLENYOK N0 UMEHU AOKYMeHTa B [lepeBe NOCTPOEHUSA 3anyckaeT KoMaHay
pefakTMpoBaHUSA CBOWCTB ANs AOKYMEHTa OAaHHOro Tuna: MoAernb, YepTex 1 T. 4.

Hob6aeneHbl yHKUUN NoMcKa:

6.1

6.2.

. Mowuck komaHabl npon3BoanTCA No ee Ha3BaHUIO B cneunaribHOM none B I'IpaBOI7I

yacTu 3aronoBka okHa KOMIMAC-3D Home. Bbibop koMaHabl U3 CMcKa HangeHHbIX
3anyckaer ee.

PeannsoBaH nonck o6bekToB No Ha3BaHWo B [lepeBe AokyMeHTa. [JononHUTenbLHO
MOXHO BKINIOYUTb (PUNbTpP, T. €. yKadaTb TUMbl 0ObEKTOB, CPean KOTOPbIX HYXXHO
nUcKaTb.

Mpoyre ycoBepLIEHCTBOBAHUS:

7.1

7.2.

7.3.

7.4.

7.5.

. NHTepdenc mHornx komaHg nepepaboTaH € Uenbio yHuduKauum, ynpoLeHus

MpOLIECCOB M YMEHbLLEHMS KONMYecTBa HEOOX0anMbIX AencTBU. B yacTHoCTU:

— 3neMeHTbl ynpasneHunsa Ha NaHenyn napameTpoB neperpynnupoBaHbl U
nepeMMeHoBaHbl Mo CpaBHEHWUIO C NMaHenblo CBONCTB,

— 3NEeMeHTbl yNpaBreHnsa 13 AManoroB nepeHeceHsbl Ha MaHenb NnapamMeTpos,

— KOHTEKCTHOE MEHI0 MMeeT BMA NaHeNn ¢ KHoNKamm.

MoatBepanTb co3gaHne obbekTa — rpadonuyeckoro, TPEXMEpPHOro, obbekTa

crneundukaummn — tenepb MOXXHO HaXaTueM cpedHer KHOMKU U Koneca MblLlwn.

LiBeToBas nHAMKaLMA PEXUMOB: €Crn BKIIOYEH TOT UM MHON PEXUM (ICKN3,

penaktTupoBaHne ob6beKTOB crneumdmkalmm, pasHeceHne cbopku u T. n.), To

MeHsieTCs LBeT 3aknagkv AOKyMeHTa 1 3aronoska NaHenun napameTtpoB. Hanpumep,

pexXunmy 3CKM3a COOTBETCTBYET 3eNeHbIN LBeT.

Ecnu B OTKpbITOM AOKYMEHTE elle He caenaHbl N3MeHeHus1, komaHaa CoxpaHumb

HeaoCTynHa.

Mocne Bbi3oBa koMaHAbl Nepebopa 06bLEKTOB HA 3KpaHe OTOBpaXKaeTCsl OKHO CO

CMUCKOM OKa3aBLUMXCH Mof Kypcopom o6bekToB. Npu HaBegeHUn Kypcopa Ha CTPOKY

crnucka COOTBETCTBYIOLWMA 0OBEKT noacBevmMBaeTCs B rpadomyeckomn obnactu;

LLIENYOK MbILLbIO HA CTPOKE 03HA4YaEeT BbIOOp 0O6BLEKTA.
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7.6. [ns nepeBoga dokyca n3 ogHon obract okHa B OpYryto yxke He TpebyeTcs
LenkaTb MbiLbIO B 3TOM 061acTn — [OCTAaTOYHO HABECTM Ha HEe Kypcop.
Hanpumep, BpalleHne Koneca Mbilin n3amMeHsaeT Maclwtab otobpaxeHnsa mogenu,
€CNN Kypcop HaxoguTcs Hag rpaduyeckon obnacTeto, 1 NpokpyymeaeT MaHenb
napamMeTpoB, €CNn KypCcop HaXOAMTCA Hag HEW.

7.7. TlonyunTb MHOPMaLMIO O Ha3HaYEHNM KOMaHObl MOXHO, HaBeasa Kypcop Ha KHOMKY
Bbl30Ba 3TOW KOMaHAbl U 3agepkaB ero Ha HekoTopoe BpemMs. Ha akpaHe
NOAABNSAETCSI OKHO C ONUCaHMeM KOMaHabl, a ecriv KomaHaa HeaoCcTynHa — C
yKasaHneM NpuymHbl HEOOCTYNHOCTW.

7.8. OnTummn3npoBaHa NpOBEPKa HANUYMA N3MEHEHWI B OTKPbITLIX AOKYMEHTaxX Unu
CBSI3aHHbIX C HUMM (MPOU3BOAMNTCS, €CNY NPU HACTPOWKE BKITHOYEH KOHTPOSb 3a
n3meHeHamMu cannos). B pesynbTaTte 3HaUNTENbHO COKpaLLEHbl 3a4epKKu npu
pabote B KOMIMAC-3D Home u npu Bo3Bparte B okHo KOMIMTAC-3D Home n3 okHa
OpYyroro npunoXxeHusi. 3agepxku oblim 0cobeHHO 3ameTHbI Npu paboTe ¢
OOKYMEHTaMu, pacnosioXeHHbIMU Ha CeTEBbIX pecypcax.

7.9. [HoctyneH BbIGOp crneumanuaaunm ansa yeptexen n getanen. Cneymanusauns
OOKYMEHTa yKasblBaeT Ha TUMN ero CoAepXXMMoro, B 3aBUCMMOCTM OT KOTOPOro B
OOKYMEHTE AOCTYNeH TOT U MHOW HAabop MHCTPYMEHTOB. [pyrumu cnosamu,
crneynanusaumm OTnMYaTCa COCTaBOM KOMaHA B MEHIO U B IHCTpyMeHTanbHon
obnactu. Cneumanusauutio BeibupaeT nonb3oBaTenb NpU co3gaHnM AOKYMeHTa.
Hanpumep, ecnu HoBas aetanb co3faHa co cneunanunsauven Jlucmoeasi 0demarns,
TO B HEW NPUCYTCTBYIOT KOMaHAbl IMCTOBOrO MOAENUPOBAHUSI U OTCYTCTBYHOT
KOMaHabl TBEPAOTENBHOrO MoaenvpoBaHus. COOTBETCTBEHHO, B «OObIYHONY AeTanu
(co cneumanunsauven Jemarsnb) Ha060pPOT, €CTb KOMaHAbI TBEPOOTENTLHOMO
MOOENUPOBaHUA N HET KOMaHZ NMMCTOBOrO MOAENMPOBaHUS.

Bo Bpemsa paboTbl ¢ AOKYMEHTOM €ro cneumanm3anmio MOXXHO MEHATbL C MOMOLLbIO
KomaHa u3 meHo @atin — Cneyuanusayusi. 3To He BNUSET Ha 00ObeKThI
OOKYMEHTa, CO3[laHHble OTCYTCTBYIOLWMMM B TEKYLLEN cneunannsaumm KomaHgamu.
Mpn Heo6X0AUMOCTM 3T OOBEKTLI MOXHO pefakTupoBaTh 06bI4HbIM 0b6pa3om 6e3
CMeHbI cneynanusaumm.

7.10. Jo6aBneHO HOBOE CUCTEMHOE CBOMCTBO Paccekamb Ha pa3pe3ax, OHO MOXEeT
nMeTb 3HaveHue «[da» unu «Hety». CBOMCTBO NpeaHasHa4YeHo sl UCNONb30BaHUA B
MoAensx; oT Hero 3aBucuT, OyaeT AaHHasa MogenNb NoKasblBaTbCA pacCe4YeHHON Ha
paspese/cedeHnmn B acCounaTMBHOM YepTexe unu HeT. Takum o6pa3om MOXHO
3apaHee, T.e. 0 CO3aHns B YepTexe paspesa/ceveHus, onpeaenutb
Hepaccekaemble aetanu. Nocne co3gaHusa BMAa ynpasBrneHne pacceveHnem getanem
no-npexHemMy NPOU3BOAMUTCS C NMOMOLLbIO KOMaHAabl He pa3pe3amb U3 KOHTEKCTHOMO
MeHto B [lepeBe, Tak kak M3MeHeHne 3Ha4YeHNss CBOMCTBA B YepTex He nepepaeTcs.

7.11. B pasgen [JononHumenbHbie k0Obl ananora Kodbl u HaumeHoeaHus1 [OOaBneH
kog Y — YoocToBepsitoLmii NINCT.

SameyaHue. Ecnn gOKyMeHT JOMmKeH UMETb ABa koga, Hanpuvep, Cb-Y/[, 1o
pasgenutenb U BTOPOWN KOA4 He0OOX0AMMO BBOAUTL BPYUHYIHO.

7.12. BubnnoTekn ctanu yHnBepcarnbHbIMU, T.€. B HUX OAHOBPEMEHHO MOTYT XpaHUTbCH
KOMMAC-dparmeHTbl, KOMIMAC-mogenn n KOMIMNAC-TeKkCcToBbIE [OKYMEHTHI.
Pacwwvpenne dpanna 6ubnmotekn kle — Kompas Library of Elements. [laHHble
OMBnmnoTekn MoryT Takke BKMovaTb pacTpoBble nsobpaxeHusa, KOMMAC-Tabnumubl 1
txt-channoi.

TpexmepHoe modesniuposaHue

1. Cpsur nsobpaxeHus B OKHe Mogenun Tenepb NPOM3BOAUTCS Tak Xe, Kak U B OKHE
rpacpmnyeckoro AOKymMeHTa — nepemeLleHneM Mbllln C HaXkaTonm cpefHen KHOMKOW Nnm
Kosniecom. [1ns BpalleHns Mogenn Hy>XXHO nepemelaTb Mblllb C HAXKaToOM NpaBOW KHOMKOWN.

2. [pu ycTaHoBKe opueHTauMn HopmasibHO K... Y Npy Nepexone B PeXuM ackusa
NPOUCXOAUT MUHMMAIbHbIN MOBOPOT MOAENN, NPY KOTOPOM yKa3aHHasi NIOCKOCTb
CTaHOBUTCS NapannenbHa aKpaHy.
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3.

10.

11.

HoBble BO3MOXHOCTU yrpaBreHUsl OpueHTaLnen:

- JocTyneH BbiGOp oaHOM 13 6 NpegonpeaeneHHbIX akKCOHOMETPUYECKMX CXEM, B TOM
yucne cooTBeTcTBYOWMX ISO. AKCOHOMETPUYECKAsi CXeMa — COBOKYMHOCTb
rMaBHOroO BMAA M COOTBETCTBYIOLLUX EMY OPTOrOHasnbHbIX BUAOB (CrieBa, CBEpXY U
T. A4.), U3OMETpUUN 1 AUMeTpun. BoamMoxkHO cosgaHue norb3oBaTeNbCKON CXEMbI
MyTEM YCTAHOBKW FMaBHOro BMAa Mo TEKYLLEN OpueHTaLmMm Mogenw.

— [pu ycTaHoBKe NoMb30BaTENbCKOro Buaa BO3MOXHO OTODpaXeHne cevyeHns Mogenu,
KOTOpOe GbINOo TeKYLUM Npy Co3aAaHnM 3TOro Buaa.

KoMNOHEHT nepBoro ypoBHA MOXHO nepeaBuratb B cbopke Mbllbio, 6e3 Bbl3oBa
creunansbHON KomaHabl. [Inst 3TOro Hy>XHO YCTaHOBUTbL KYpCOp Ha KOMMOHEHTE, HaxaTb
NeByI0 KHOMKY MbIWN 1 NepemellaTs ee. Benea 3a kypcopom byaet asuratbcst haHToOM
koMnoHeHTa. Koraa haHTOM JOCTUrHET HYXXHOTO NMOMOXEHWUS!, KHOMKY MbILLK criegyeT
OTNYCTUTb — KOMMOHEHT ByaeT nepemMeLleH B ykazaHHOe MeCTO (ecnu aToMy He
NPenATCTBYET OUKCALUNS U CONMPSIKEHNS).

MosiBunacb BO3MOXHOCTb CMEHbI CXeMbl OcBeLleHns. OnTuManbHbI BapnaHT OCBELLIEHUS
ANt KOHKPETHOM Moaenu onpeaensietca ee hopmon. Hanpumep, ecnm obuasa dopma
mMogenu — kopob, To Ans yny4yweHnss BUGUMOCTN BHYTPEHHUX SNIEMEHTOB KOHCTPYKLMK
pekomeHayeTcsi cxema OceeweHue mpemsi ucmovyHukamu. KomaHabl Bbibopa cxembl
OCBELLEHMS HaxoasaTca B MeH0 Bud — Cxema oceeuweHus.

KomaHabl NOCTPOEHNsI 3NEMEHTOB Bbl4aBNNBaHUSA, BPaLLEHWS!, MO CEYEHUAM U NO
TpaekTopuu (BbiBLLAA KMHEMaTUYECKas) Tenepb MOryT Kak 406aBNATL MaTepuan, Tak n
yOansitb ero — 3TO 3aBMCUT OT BblOpaHHOro pesynbtarta onepaumm: O6beduHeHue,
Hoeoe meno, BoivumaHue vnv lepecedeHue. Takum obpasom, yaaneHmne odbbema
MOXHO npeobpasoBaThk B ero AobasneHne. OTaenbHbIE KOMaHAbl BbIpe3aHUsi COXPaHEHbI,
HO VX OTNMYME OT KOMaH NPUKIenBaHMs NLLbL B HACTPOWKe pesyrnbTaTa onepauum no
YMOIYaHUI0.

KoHTYpbl B 3CKkM3e ceveHus Ansi onepauny BblAaBnNMBaHUs, BpalleHusl U No TpaekTopum
MOryT nepecekaTbcsl. ECrn KOHTYpbl Pa30MKHYTbI, TO CTPOUTCS TOHKOCTEHHbIN 3NEeMEHT, a
€CINN 3aMKHYTbl — CMIIOLLHONM, (hopMa CeYeHUs1 KOTOPOro NpeacTaensieT coboi
o6beanHeHne obnacTei, orpaHUYeHHbIX KOHTYpPaMMU.

MosBunack BO3MOXHOCTb CO30aHUA anemMeHTa BblAaBnNMBaHWUg, OTCTOSALLEro OT CBOEro
ceyeHus.

[lns 3TOro BblAABNNBAHME OOMKHO NPON3BOAUTLCS B ABYX HanpaBneHnsx: B O4HOM Ha
NONOXUTENbHOE paccTosiHME, a B APYroM Ha oTpuuaTensHoe. OTpuuaTensHoe paccTosiHue
No MOAYMo AOIMKHO GbITb MEHbLLE MONOXUTENBHOrO. B pe3ynbTate nony4ntcs anemeHT,
CMELLEHHbIA OTHOCUTENBHO ceyeHusi. Takum obpas3om, 3agaBasi pasfnyHble PacCTOSHUS
BblAaBNUBaHNA, MOXXHO CDOPMUPOBATHL HECKOMBKO OTAENbHbLIX 31IEMEHTOB OHOIO U TOro
€ ceyeHusi 6e3 NoOBTOPHOrO CO3AaHNs PUrypbl CEYEHUS.

AHanNorMyHo MOXHO CTPOUTb MOBEPHYTbIE OTHOCUTENBbHO CBOUX CEYEHMIN NEMEHTHI
BpaLLeHus.

Ecnu BblaaBnunBaHne npoussoautcs cnocobom Jo o6bekma, To HanpasneHme
BblAaBNMBaHNA onpeaenseTcs aBToOMaTUYeCKU.

PaclumpeH gyHKLMOHanN onepawumm no ce4eHusiMm:

- B kauectBe ceueHuMIn MOryT Ucnonb3oBaTbCs HE TOMbKO 3CKM3bI, HO M Ntobble Nnockue
KpvBble 1 pebpa, a Takke NrocKMe rpaHn Ten n NOBEPXHOCTEN.

- MoHO 3agaTb OOHY UM HECKONMbKO 0BpasyroLLnX — KPUBBIX, KOTOPbIE ONpeaenstoT
dopMy anemeHTa mexay ceveHmamn. ObpasyroLme AOMKHbI COEANHATL CEYEHUN B
nopsiike NX pacnosioXXeHus B Crncke.

- [losBunacb BO3MOXHOCTb SIBHOMO YKa3aHWsl TOYEK CeYEHUIN, KOTOpble OOSMKHbI ObiThb
COefiHeHbl ApYr C OPYroM B pe3ynbTaTe NOCTPOEHUs. 3TN TOYKM 0B6pasyoT Tak
Ha3blBaeMble Lienoykn. KonmyecTso Lienoyek He orpaHuyeHo.

OTcyTcTBUE NepeceyeHuns ygandemoro obbema ¢ Tenom 6ornee He cunTaeTcs OLWMOKOMN.
Bnarogaps atomy B Moaenu tenepb He NOsIBNATCSA OWwWnbKM, HanpuMep, B pesynbTtaTe
NepecTpoeHns Nocne M3MEHEHUSI NEPEMEHHbIX.
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22.

Mpun co3gaHmMm geTtann B KOHTEKCTE COOPKM MOXHO BBECTM 0O603HaAYEHUE N HAaMMEHOBaHNE
aton getanu. Kpome Toro, MOXHo ykasatb, OyaeT nu umeHem davina
0b03HauyeHne/HanmeHoBaHne/nx kKoMOMHaUna nnn nmst bygeT BBEAEHO BPYYHYIO.

O6beamnHeHbl Apyr ¢ APYrom criegylowime onepaumm:

— cnuparnb KOHUYecKas U cnuparb LUMnMHApUYeckas, T. e. BO3MOXHO npeobpasoBaHue
O[IHOW cnupanu B Apyryto,

— CeYeHne NoBEepPXHOCTbIO N CeYEeHNE MO ICKU3Y,

= HamnoXeHWsi COMNPS>KEHWN, T. €. BO3MOXHO NpeobpasoBaHne OAHOIO CONPSHKEHNUS B
Apyroe (B 3aBUCUMOCTM OT TUMOB Y4aCTBYOLLUX B COMPSXKEHUN O6BLEKTOB); Hanpuvep,
conpshKkeHue rnaparsiesibHo MOXHO NpeobpasoBaTh B CONpsiXeHue 100 yariom,
cosrnadeHue — B Ha paccmosiHUU v T.M.

Bynesa onepauusi Bo3amoxHa 6onee 4yem Hag AByms Tenamu. Mpu atom:
- 00beauHeHne NPou3BOANTCS AN BCEX YKa3aHHbIX Ten,

- BblYMTaHME — U3 NEPBOro Tena ocTanbHbIX TEN,

- nepeceyeHne — nepBoro Tena ¢ ocTanbHbIMMU.

HopaboTaHa KOMaHOa pasMeLLEeHNs 3CKn3a:

- B rpadmueckoin obnactu otobpaxaeTcs anemMeHT 6a3npoBaHnsl, NO3BOSAHOLLNNA
CABUWHYTb 1 MOBEPHYTb CUCTEMY KOOPANHAT ackmn3a 6e3 obpalyeHus k MNaHenn
napameTpoB.

- MoxHo yka3zaTb 00beKTbI, 3aJatoLmne NosIoKEHNE CUCTEMbI KOOPAUHAT 3CKM3a.
To4deuHbIn 06BLEKT onpeaenseT nonoxeHne Hadana CK, a NMHENHbIN Uy NIOCKUA —
HanpasneHne ogHon n3 ocen, X unn'y.

- Ocb Z MOXHO HanpaBuTb B 0BpaTHYO CTOPOHY — 3TO O3HaYaeT NepeHoC acknsa Ha
obpaTHyo CTOPOHY ero nrocKoCcTuU.

YnpasneHue Tunamu 3arpyskm cbopkm n ee KOMNOHEHTOB Npou3soauTcs B [lepese
NOCTPOEHUA. YTOObI BKITHOUNTL OTOOpaKeHNe 3Ha4YKOB, NMOKa3biBaOLLMX TUMbI 3arpy3ku,
HY>XHO BbI3BaTb N3 MEHIO HacTponkn [lepeBa komaHay Tun 3a2py3ku. LLlenyok Ha 3Hauyke
pacKkpblBaeT MEHIO TUMOB 3arpy3ku; s COOpKM B 3TOM MEHIO NPUCYTCTBYET TakKe
komaHaa Tunbi 3a2py3ku, NO3BONAKOLWANA cO34aBaTb U PpeJakTUPOBaTh TUMbI 3arpy3Ku.

YnpasneHne reoMeTpuen 1 BBOS, HaANMCEN pa3mepoB 1 0603HaYEHMI CTann OEHTUYHbI
aHanornyHbIM nNpoueccam B rpadmyeckom gokymeHTe. Kak n B rpadhnyeckom JOKyMeHTe,
TEKCTbl B paHTOMaXxX pasmepoB 1 0603Ha4YeHWIn bonblle He 3aMeHSAI0TCA rabapuUTHLIMU
NPSAMOYrONbHUKaMMU.

Pa3mep oT oTpeska 40 TOYKM MOXHO MPOCTaBUTb C NOMOLLIbIO KOMaHabl JIuUHeUHbIU
pa3mep, ykasaB HyXHble 00bekTbl. KomaHaa JluHelHbIU pa3mep om ompe3ka 00
MOYKU NCKIIOYEHa.

,ElepeBo NOCTPOEHUA TEKyLLEero MCnofiHeHuns 0To6pa>|<aeTc;| B HUXKHEWN YacTun ,D,epeBa
NCMONHEHUN, T.e. nepexkni4YeHne mexagy HMmm Oonblue He Tpe6yeTcs=|.

Bo Bcex TpexmepHbIX onepaumax 4oCTYMHbI:
-~ reoMeTPUYECKU KanbKynaTop, NO3BOMAIOLWNA NBMEPUTL PACCTOSIHUE (MK Yron) Mexay
obbekTaMm MogeNM 1 UCNOMb30BaTh Ero B KAYECTBE 3HAYEHUS NMUHEWHOTO (MNn

yrfoBOro) napameTpa,
- KOMMPOBaHWE 3HAYEHUIN NapamMeTpa B TEKYLLYH ornepaLmio U3 Opyron Takon xe
onepauuu.
KomaHabl reoMeTpu4eckoro KanbKynsatopa u KonMpoBaHus 3Ha4YeHust napameTpa
HaxoOATCS B MEHI0, KOTOPOE PacKpbIBAeTCA LLEMYKOM MO CTPenke cnpasa OT Ha3BaHUS
nons Ans BBoga JIMHENHOro Unu yrinoBoro napametpa.

Bo Bpems1 BbINOMHEHWSI TPEXMEPHOW onepauumn B HEe MOXHO CKONMpoBaTh NapameTpbl
Apyron Takon xe onepaumn. KHornka BbldoBa koMaHabl Konnupoeamb napamempbl
Haxoautca Ha NaHenn 6bicTporo gocTyna.

CaoicTBamn 06beKkTOB B [lepeBe MoAenu MOXHO yNpaenaTb U BO BPEMS BbINONTHEHUS]
onepauun. Hanpumep, MOXHO CKpbITb 06BEKTLI, MELLIaKLLME KOHTPONUPOBaTb
MOCTPOEHME.

70



23.

24.

25.

26.

27.

28.

29.

30.
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32.

33.

34.

35.

Mpun BCTaBke KOMMOHEHTA B COOPKY MOXHO OTKITHOYUTL NMOKa3 3TOr0 KOMMOHEHTA C
NMOMOLLbIO KOMBUHaUuK knaeuil <Ctri>+<Shift>+<H>. [locne 3TOro Ha aKpaHe ocTaeTcs
TONbKO aNemMeHT 6a3mpoBaHMsa KOMMOHEHTa. 10 OKOHYaHMM BCTaBKN KOMMOHEHT
CTaHOBUTCSH BUAUMBIM.

CnnanH no Toykam MOXeT conpsraTbCa ¢ 06bekTamn Mogenu B Nt0OOM M3 CBOMX TOYEK, a
He TONbKO B KpamHMX.

HopaboTaH npouecc HaCTPONKN pasHECEHUS KOMMNOHEHTOB COOPKU:

— BCe NnapameTpsbl Wara pasHeceHns aBToMaTMyYeckn NPUMEHSAIOTCS NOocne Ux 3agaHus,

- Tenepb pacCTosHME NepemMeLLEeHNS KOMMOHEHTa MOXHO 3a4aBaTh MbILLbIO B
rpadomyeckon obnactm — ans 3Toro CAYyXUT cneyunansHas obbeMHas CTpernka,
oTobpaxaroLwancsa psaoM ¢ KOMMOHEHTOM.

N5 NOBbILWEHWS HarNA4HOCTU U y,D,OGCTBa NCMNONb30BaHNSA U3MEHEH BHELUHWI BUA U
NoJi1oXeHne XapaKTepHbIX TOYEK TpeXMepPHbIX OOBbEKTOB.

HopaboTaHo 0603Ha4YeHMe gonycka OpMbl U PACMONOXKEHUS:

— O0o3Ha4veHne MOXET ObITb «MNPUBSA3AHOY» K MONKe pasmepa. [ns 3Toro pasmep OOMmKeH
ObITb YKka3aH kak 06bekT, onpegensatoLwmi 6a3oByo NNOCKOCTb Aonycka (POPMbI, N Kak
06BEKT BblpaBHMBaHWS Aonycka opMbl.

- OrtBeTBneHne 0603Ha4YeHNsT MOXKET ObITb «NMPUBA3AHO» K KOHLYY pa3mMepHOn NMHUK
FNIMHENHOTO MUK YrNOBOro pasMmepa. [ns 3Toro npy 3agaHum KOHLA OTBETBIEHUS HYXXHO
yKkasaTb pasmepHyto nuHuno. O6o3HayYeHe OOMKHO nexaTb B NNIOCKOCTM pa3mepa; npu
HeobxoanMMOCTN aBTOMaTMYeCKM 400aBNAOTCA N3NOMbl OTBETBIEHMS.

- Ecnu npu co3gaHumn oTBETBNEHMSA YKa3biBaTb rpaHb, YAEPKMBAsh HAXKATOW KnaBuLLy
<Ctrl>, TO OTBETBIIEHNE CTPOUTCSA NEPNEHANKYIIAPHO 3TONM rpaHu. [Npu HeobxoanumocTn
aBTOMaTMyeckn 406aBnATCA U3NOMbl OTBETBIIEHUS.

OTOT Nnpuem JOoCTyneH Takke Npyu Ao6aBneHnn OTBETBEHUN K NIMHUM-BLIHOCKE.

YcoBepLUEeHCTBOBAHbBI KOMaHAbl CO30aHUS JIMHUW-BBIHOCKM, HOMEPOB MO3NLIWINA,

0603HaYeHN MapPKUPOBKN N KNENMEHMS:

— 0ObeKThbI, K KOTOPbIM OTHOCUTCS 0603HaYeHEe, MOXHO A00aBnATL 6e3 gobaBneHus
OTBETBIIEHUS,

- [pobasnsieMble 00beKThl HE 06513aTEeNbHO AOMKHbI MepecekaTbCsi C MIOCKOCThIO
0b603Ha4YeHus.

Ecnu 3HayeHne ceoricTBa lMo3uyusi ANs Tena unn KOMNoHeHTa 3afaHo, TO Npu Co3gaHun
NO3MLNOHHOW NMMHMN-BBIHOCKM, YKa3blBatoLLen Ha 9TOT OObEKT, B HEN aBTOMaTUYECKU
dopmMmMpyeTCs CCbifika Ha COOTBETCTBYIOLLLEE CBONCTBO.

Mpy NOCTPOEHNN NUHENYATOM MOBEPXHOCTN NEPEKITIOYEHNE MEXOY CNUcCKamMn 00 bEKTOB, U3
KOTOPbIX COCTaBMSATCA HanpaBnsoLwme, NPoOM3BOANTCA aBTOMATUYECKN: YKa3aHHbIV
0bbeKkT nonagaeT B CNMCOK TOW HaNpaBnstoLen, YsMM NPOSOITKEHNEM OH ABNAETCS.

Mocne 3aBepLUeHNs kKOMaHAbl BCe 3aaHHble NapameTpbl copacbiBaloTcs, T. €. B
crneayownii pa3 kKomaHga 3arnyckaeTcsl C ymonyaTenbHbIMIU NapameTpamMu.

Mepexopn k pefakTMpoBaHMio 06bekTa No ABOMHOMY LYKy Tenepb BO3MOXEH U BO BPeEMS
BbINOSIHEHMS KOMaHAbl. Tekyllas komaHaa npy 3ToM npepbiBaeTcs.

YcoBepLUEHCTBOBAHNS NIMCTOBbLIX Onepauuin:

- [ns noctpoeHus crnba MOXHO yKasaTb cpa3y Heckonbko pebep. B atom cnydvae
OOCTYMNHO TaKkKe 3aMblkaHue: ANna CMeXHbIX crmboB (ecnu pebpa obpasyloT Lenoyky) u
B Hayane/koHLe Lienoyek n otaenbHbiX pebep.

- [pn nocTpoeHnn nuHenyaTon obevanmkn UMeeTcsa BO3MOXHOCTb CerMeHTaumm ayr B ee
3CKM3ax.

- Bo Bpems HacTponkn napameTpoB pa3BepTKN oTobpaxkaeTcsl ee haHTOM; TaKkKe
daHTOM nosiBuncs B komaHgax CoeHyms n Pazo2Hyms.

Bo BpemMsi nocTpoeHmsi 06 bEKTOB, 3aBUCALLMX OT CUCTEMbI KOOPAMHAT, MOXHO BblOMpaTh
CUCTEMY KoopauHar.

MosiBunacbk BO3MOXHOCTb CriaXXMBaHUS n3obpaxkeHns Ha akpaHe (rpaHen, pebep,
CMMBOJIOB M T. N.). Ka4ecTBO CrnaXmnBaHNA MOXXHO HacTpPOUTb.
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36.

37.

38.

39.

BBegeHa HacTponka OTPMCOBKU YCIOBHOMO M3o6paxeHns pesbbbl. Monb3oBatens MoXeT
BKIMIOUNTL/OTKNIOYNTE OTPUCOBKY OYEPKOB LIMNMHAPA, n3obpaxatowero pe3bby, n BbibpaTb
CTUIb NINHUW: CAMOLWWIHAgA UK NyHKTUpHasa. HacTponka npon3BoavTcs B gnanore
Hacmpolika — Mapamempsbl... — Cucmema — Pedakmop modesneli — YcrnoeHoe
u3obpaxeHue pe3bbbl. N306paxeHne pe3bbbl B BUAE ABYX NYHKTUPHBIX OKPY>KHOCTEN
cootBetcTByeT FOCT 2.056—-2014.

Ecnu getanb co3gaHa co cneumanuaaunen Jlucmoeasi demarnb (a Takke ecnu
cneunanusauns fJemanb naveHeHa Ha Jlucmoegasi demarib), TO B HEV aBTOMATUYECKN
dopmMumpyeTcs Habop NepeMeHHbIX IMCTOBOro Tena. 3HavyeHus NepemMeHHbIX
COOTBETCTBYIOT HACTPOWNKe ANst HOBbIX AeTanen. bnarogaps atomy nepeMeHHble
NINCTOBOrO TeNna MOXHO M3MEHUTb A0 ero NocTPoeHus B Aetanu.

Ecnu B pexxvme oTobpaxkeHns pasmepoB BblAeneHa onepauusi, 6asmpytoLlascs Ha ackuse,
TO NOKa3bIBalOTCH HE TONbKO pa3Mephbl ornepauum, HO U pa3Mepbl 3TOro 3cku3a (Npu
YCIOBWM, YTO OHM B HEM cO3AaaHbl). Hanpumep, ons onepauuv BbigaBnneaHus oyayTt
nokasaHbl pa3mMepbl 3CKM3a-cedveHusi, ans pebpa KecTkocTu — pasMepbl 9CKM3a,
onpeaensaioLLIero BHELLHUIA KOHTYp pebpa

Komangbl Cozdamb demasib 1 Co30amb si0KanbHy0 demarib NepeMMeHoBaHbI B
lpeobpa3zoeamb e demarnb n lpeobpa3zosamb 8 /IOKanbHYyO 0emarib, a TakKe
nepeHeceHbl U3 MeHio Pedakmop B MeHIO YnpaesieHue.

Fpaghuyeckue OoKymMeHmMbI

1.

YcoBepLueHCTBOBaHbI koMaHabl CmaHdapmHbie 8audbi ¢ Modesiu n Bud ¢ modenu

(npexxHee Ha3BaHne — lpou3eosibHbIU 8UOD):

- TpoeunpyemMyo Mogenb MOXHO NpoCcMaTpMBaTh B CNeLmanibHOM OKHE — OKHE MOAEenu-
NCTOYHMKA. B 3TOM OKHE MOXXHO YCTaHOBWTb MPOU3BOSbHYH OPUEHTALMIO (MbILLbHO,
KnaBmaTypow Unu C NOMOLLbIO 3N1IEMEHTa ynpaBieHNsl OpUeHTaLMen) n NCNonb3oBaTb
ee Ansi NpoeunpoBaHus B BUA.

- Ecnn mogenb MHorotenbHas, To MOXHO BblOpaTh npoeuupyemoe teno (tena). Beibop
Npon3BOANTCA MNYTEM YKa3aHUS TN B OKHE MOLENM-UCTOYHUKA.
lNpumeyaHue. 3anyCTUTb NPOELMPOBAHNE OTAENBHbLIX TENT MOXHO HEMOCPEACTBEHHO 13
mogenu. [ns 3Toro HyXkHO BblAENUTL Tena B [lepeBe NOCTPOEHUS 1 BbI3BaTb U3
KOHTEKCTHOro MeHto komaHay Cozdamb Yepmex.

MacwTab co3gaBaeMoro BMaa MOXeT aBToMaTUdYeckn o06aBnaTbLCA B €ro Haanuchb, ecnmv
3TOT MacluTab OTNMYaeTCs OT yKasaHHOro B OCHOBHOW Haanucu. [JaHHasi BO3MOXHOCTb
BKIoYaeTcs onuuen Biknroyams @ Hadnuck euda macwmab, OTNNYHBIN OT YKa3aHHOTO B
OCHOBHOW HaAnMCK B AMarnore HacTpoKrk/ Buaa (4ns HOBOrO YepTeka Bbl3blBaeTCs

komaHaov Hacmpolka — lMapamempsl... — Hoeblie dokymeHmbl — [Tpaghuyeckuli
dokymeHm — [lapamempbl dokymeHma — Bud, a onsa Tekywero — Hactpomnka —
MapameTpbl... — Tekywumn yeptexxk — NMNapameTpbl AOKyMeHTa — Bua).

O6paTtnte BHMMaHMe Ha TO, YTO CpaBHEHMEe MaclTaboB NPOM3BOAMTCS TOMBKO Npu
cosgaHun BuaoB. NameHeHne macwTaba umetoLerocsa BMaa unu ykasaHue gpyroro
MacluTaba B OCHOBHOWM HAAMMUCU YepTEXa He BIIUSIET HA COCTaB HaanMcen BuaoB.

Bo Bpemsi npocTaHoBKM pasmepa nnv obo3HauyeHns cuctema onpeaensiet, kakomy suay
OHO [IOIMKHO NMpUHaAnexaTb, U aBTOMaTUYeCcKu AenaeT 3ToT BMA Tekywum. Bnarogaps
3TOMY CO34aHHbIV pa3mep unmn o6o3HayYeHne nonagaeT B HYXKHbIN BUA,.

O6beanHeHbl kKoOMaHabl U3MEPEHWIA;

- PaccmosiHue mexdy deymsi moykamu, PaccmosiHue mexady 0eyMsi KpuebiMu \
PaccmosiHue om Kpueol 3o mo4ku — B kKOMaHay PaccmosiHue mexdy 0eymMsi
obbekmamu,

- Yeon mexdy deymsi npsiMbiMu/ompe3kamMu 1 Y2011 o mpemM moykamM — B KOMaHOy
Yeon.

HoBble Bo3MOXHOCTU paboTsl ¢ cuctemamu koopaunHat (CK):
- B cnucok Bblbopa Tekywen CK skntoyeHa CKO — CK ¢pparmeHTa unu Tekywiero suga
yepTexa,
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15.

- Npu CO30aHUM NOKanbHON CUCTEMbI KOOpaAUHAT MOXHO BbibpaTb CK, B koTOpOn Byaet
3agaHo nonoxeHwe Hosowu JICK: CKO nnu Tekywaga CK.

KomaHabl BbIpoeHsIMb no3uyuu no 20pu3oHmManu v BeipoeHssmbs nosuyuu no
eepmukasnu 3ameHeHbl KOMaHaoW BbIpoeHsIMb NoskKu 8bIHOCOK. OHa NPUMeHNMa Ko
BCEM 0603HaAYEeHUAM 1 pasmepam, UMEIOLLIMM B COCTaBe NMUHUIO-BbIHOCKY.

Nlo6aBneHbl kKoMaHabl JITUHUSI C/TI0XKHO20 pa3pe3a/ceveHusi v JIUHUSI C/I0)KHO20 pa3pe3a
ANs 0603HAYeHUs NONOXEHUS CEKYLLIMX MITOCKOCTEN CIOXHOro pa3pesa B
MaLUMHOCTPOUTENBHBIX U CTPOUTENbHbIX YEPTEXaX COOTBETCTBEHHO. [pexHue KomaHabl
JluHusi paspe3sa/ceyeHusi v JluHus1 pa3pe3a Tenepb NO3BOSSIOT CO34aBaTb TONbKO NMHUM
MPOCTbIX pa3pe30B.

Beog Hagnucer B pasmepax n 0603Ha4YeHMsIX Tenepb NPON3BOANTCSA B rpadpnieckomn
obnacTtu, HenocpeACTBEHHO Ha pa3Mepe unu obo3HavYeHnN.

Hnanor Bbi6op keanumema nepenmeHoBaH B Knacc donycka v NonHOCTbIO
nepepaboTtaH. [peacTaBneHne KnNnaccoB Aonycka B guarore ctano 6onee HarnsgHbIM: BCe
OHW CBeAeHbl B 04HY Tabnumuy; Knaccbl 00LWwero n npegnovTuTenbsHoOro NpUMMeHeHns
BblAeNeHbl; NPU HEOBXOANMOCTN MOXHO COKpaTUTb Tabnuuy, OCTaBUB B HEWN TONbKO
Knaccobl obLero npuMeHeHus.

XapakTepHble TO4YKM, OToGpaxatoLLMecs Npy peaakTMpoBaHMn 0603HaYeHUIA U pasMepoB,

cTanu 6onee yHKUMOHANbHLIMW. B YacTHoCTK:

- XapakTepHasi Touka B Hayarne nosku no3sonseTt 4o6aBuTb OTBETBMEHUS,

— KOHTEKCTHOE MEHI0 XapaKTEepHOM TOYKM Yy CTPENKM NO3BOSISIeT CMEeHUTb ee BUA,

— Ha pasMepHYy NMHMIO NPOCTOro NIMHEHOro pasmepa AobaBneHa xapakTepHas TouKa,
No3BONsOLLAsA HAKMOHMTL ero 6e3 obpalleHus k MNaHenu napameTpos,

- K pasmepam C BbIHOCHbIMW NIMHUAMU f06aBMNeHbl cneunanbHble 3Haukn (MMKTorpamma
«rnas»), ynpaensioLime oTobpaxeHMeM BbIHOCHbIX JIMHUIA,

- pasmep Cc 0GPbIBOM MMEET XapaKTePHYH TOYKY, COOTBETCTBYIOLLYIO BTOPOV TOYKe
npuBsA3KkKN pasMmepa (06bIMHO — Ha OCWU); UBMEHEHME MOSIOXKEHMS 3TON TOYKM NO3BONSET
nepecTpouTb pasmep: NpuBsa3aTh ero K Apyromy o6bekTy 1 nepecyntaTb 3HaYeHue
pa3mvepa.

HopaboTaHa komaHga Jonyck ¢popMbi u pacrnosioXXeHus:

- B yrnax u B cepegmHax CTOPOH pamMku OTOBpaXKatoTCa XxapaKTepHbIe TOUKN,
nossonstLme 4odaBUTb OTBETBNEHUS.

- [pn nepemMeLLeHnn TOUKN U3NTIOMa U KOHLIA OTBETBIIEHMS HA SKpaHe oTobpaxarTcs
BCMOMOraTeribHble HanpaensilowmMe — NMHUW, NapannenbHble 0CAM TEKYLLEN CUCTEMbI
KoopauHaT U npoxogsiime Yepes npeablayLuyto To4Ky oTBeTBneHnd. Ecnv npu
nepemMeLLeHnUn KoHLUa OTBETBIEHMS YKa3aH reoMeTpmuyeckmuin 06bekT, To oTobpakaeTcs
Takke HanpaenswLwas, neprneHankKynspHasa aToMy o6bekTy. JTo ynpowiaeT
NMOCTPOEHME Y4aCTKOB OTBETBIIEHMIA, OPTOrOHamNbHbIX APYr APYrY UMK CYLECTBYHOLLMM
obbekTam.

- OB61beKT, K KOTOPOMY OTHOCMTCA 0603HaYeHMe, N TOUKY Havana OTBETBIEHUS HA HEM
MOXHO yKa3aTb [0 3aaHusi MONOXEHNS paMKn C HALNUCHHO.

MosiBuNack BO3MOXHOCTb cO3aHuA 6onee 0gHOro OTBETBMEHMS Y LLEPOXOBATOCTH,
pasmeLlaemMon Ha rnorke NMHUK-BBIHOCKWU. Ecnn Touka Havyana oTBETBEHMS OKa3biBaETCS
3a npegenamu obbekTa, ykasaHHOro A58 NpoCTaHOBKM 0B03HAYEHUs!, TO 3TOT 0ObEKT
npoaneBaeTcst TOHKOW NIMHUEN.

MpsAMONUHENHBIN OOBEKT, BLIMOMHAOLWLNA (PYHKLNIO OCM CUMMETPUM B KOMaHAe
3epkanbHO ompa3ums (NpexHee Ha3BaHe — Cummempusi), Tenepb MOXET ObITb
yKka3aH 6e3 BKIHYEHNS cneunanbHOro pexuma.

C6opka kOHTypa Tenepb COCTOUT B yKa3aHUM He 0OBbEKTOB, YaCcTu KOTOPLIX 06pasytoT
KOHTYp, @ CaMUX 3TUX YaCTeW, T. €. CErMEHTOB KOHTypa. CermeHTbl MOXHO J06aBNATL HE
TONMbKO B KOHEL,, HO 1 B Ha4ano KOHTYpa; KpamHue CerMeHTbl noacee4vmBatoTcs. MNpru3Hakom
TOro, YTO KOHTYpP 3aMKHYIICS (T. €. Ha4anbHbIA U KOHEYHbIN CErMEHTbI COCTbIKOBanNuCh Apyr
C ApYrom) AIBNSieTCH 3anvBka LBETOM 06n1acTy BHYTPU KOHTYpa.

Ecnu umsa Bnaga BkntovaeT cebiniky Ha o6o3HadeHre (Hanpumep, NuHMo paspesa A-A), TO B
[epeBe yepTexa 3TOT BMA NONyyYaeT COOTBETCTBYHOLEE Ha3BaHune (Hanpumep, «Paspes A-
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16.

17.

18.

19.

20.

21.

22.

23.

24,
25.

26.
27.

28.

29.

30.

31.

A»), KOTOpOe HeJOCTYMNHO Ans pefakTupoBaHus. AIsmeHeHne GykBbl B 0603HaYeHUN 1,
cnegoBaTtenbHO, B Ha3BaHUM Buaa aBTomaTMyeckn nepegaetcs B [epeso. bnarogaps
3TOMY HaMMeHoBaHWsl BUOOB B [lepeBe 1 B YepTexe Bcerga coenagatort.
Hepegaktnpyemble Ha3BaHuns BMAOB oToOpaxatoTcs B [lepeBe yepTexa KypCUBOM.

Mpwn BbluncnieHn MLUX domrypa (unm cedeHne tena), Ybm XxapakTepPUCTUKN ONpenensatoTes,
BblAensdeTcsa uBeTom B rpacuyeckorn obnacru.

O6nacTb BHYTpW pamMKu BblAeNeHns BblAensgeTcs LBeToMm:
— CWHWW — NS OXBaTbIBalOLLLEN PAMKN,
— 3eneHbl — ANSA cekyLlen pamMmku.

MepepaboTaHbl NpoLecchl BblaeneHns 06bEKTOB U UCKITOYEHUS U3 YNCNA BbIOENEHHbIX:

- YpaneHbl Bce KOMaHAbl UCKIMOYEHNSI OOBEKTOB M3 YMCNa BblOENEHHbIX, a Takke
KOMaHapl BbigeneHns O6wekm, BHe pamku v pexXHuUll Cnucok.

- KomaHpa MHeepmupoeamb ebidesieHue AOCTynHa B MeHo Bbidesiums. Kpome Toro,
WHBEPTUPOBAaTb BblAENEHNE MOXHO, yaepxmBas <Ctr/> npu BblgeneHnn o6beKkToB
pamMKon.

- BblgeneHune BMAoB, CrOEB M rpynn, a Takke BblAeNeHne no CTUM0 NUHUK, NO TUNYy
o6bekTa 1 no atpnbyTam LOCTYMHO TONBKO B AManore BblAenNeHns no CBONCTBAM.

B KOHTeKCTHOe MeHIo 06beKTOB, KoTopble oTobpaxatoTcs B [lepeBe (B1Abl, BCTABKM,
MakpoanemeHTbl) AobaBneHa komaHaa lMokazamb 6 [epese, KOTOpas BbiAENSAET B
[epeBe BbibpaHHbIN 06BEKT; NpK HEO6XOOUMOCTN pacKpbliBaeTCs HYXHbIN pasaen [epesa,
a TaKke nponssoauTcsa NnpokpyTka [epesa, YTobObl 06bEKT ObIN BUOEH.

Buabl c pas3pbiBaMn N MeCTHblE BUObl OTMEYalTCA B ﬂepeBe NOoCTpoOeHua cneunarbHbIMA
3Ha4YKamMu.

Mpv NocTpoeHun ayrv No TpeM ToYKaM yKasaHWe TOHMeK NMPOUCXOAUT B CrieayroLlem
nopsiake: HavanbHas, KOHeYHasi, Touka Ha ayre.

Mpun nocTpoeHnn BCrnomMoraTesisHon NPsiMoOn MOXHO BKOYUTb CO34aHNe BTOPOM
NpsiMON — NeprneHANKYNAPHON NepBOMN.

B komange Wmpuxoeka NoaABMNachk KHOMKa, MEHSALWas yron HaknoHa nuMHUM Ha
NPOTUBONOMOXHbIN.

Ounaemas obnacTb B komaHae Oyucmka obrracmu BblaenseTcs LBEeTOM.

CnocoObl nocTpoeHus npsiMoyronbHnkoB Mo yeHmpy u eepwuHe v Mo yeHmpy u dgym
mo4Kam BblOeNEHbl B OTAENbHbIE KOMaHAbI.

lMocTpoeHne kpuBor besbe BblaeneHo B OTAENbHYO KOMaHAy.

Mpy NnocTpoeHnn cnnanHa no TouKamy MOXHO SIBHO YNpPaBnisiTb paauyCcoM KPUBU3HbI
(cooTBeTcTBYlOLLIEE MONE BBOAA NPUCYTCTBYET Ha [NaHenu napameTpos).

B komaHaax, aonyckaroLmx HeCKONbKO BapuaHTOB NOCTpoeHus obbekTa (Hanpumep,
OKpy)XHOCMb, KacameJsibHasi K 08yM KpuebiM), 6onbLle HET akTUBHOro paHToMa: BCe
paHTOMbI 0TOBpaxkaloTcst ogMHaKoBo. YUTobbl 3adhnKkcMpoBaTb OOUH U3 HUX, HYXXHO
LLENKHYTb MO HEMY MbILbHO, A8 PUKCALMM HECKONBKUX (DAHTOMOB HYXKHO LUernKaTb Ha
HUX, yaepxuBasa HaxaTon knasuwy <Ctri>.

Ons co3naHns 0603HaYeHNa HeyKasaHHON LLIePOX0BaTOCTM, NocrneayoLLero ee
penakTMpoBaHUS U NepeMeLLeHnst CRyXXUT oaHa kKomaHaa — HeykazaHHasi
wepoxoeamocmb — 3adamb/usmeHums. OTaenbHas KOMaH4a AN U3MEHEHUs
MONOXEHNA HeyKa3aHHOWM LLIePOXOBATOCTU UCKIOYeHa.

Ecnn o6bekToM Anst npocTaHoBKK 6asbl SBNSIETCS BbIHOCHASA NIMHUS pa3mepa, To
0603HauYeHne MoXeT BbITb 3athMKCMPOBAHO B MOMOXEHUU, NMPU KOTOPOM Havasno
OTBETBNEHNSA COBMNaAaeT C KOHLIOM pasmepHol NuHuKn. Bnarogaps aToMy B crnyyae
HaKMOHHbIX BbIHOCHbIX NMUHWIA GonblUe He TpebyeTcsl AONONHUTENbHAsA pa3MeTka ans
COBMeLLeHNS yKa3aHHbIX TOYeK.

YcoBepLUeHCTBOBaHa NpOCTaHOBKA YrOBOro pa3Mepa: ecnv BTOpoi CTOPOHOM
obpa3mepuBaeMoro yrna siBnseTcs BepTukarnibHas unm ropusoHTanbHas npsiMasi, To ee
Hanuune B BUuae obbekTa yxxe He 06si3aTenbHo. [locne ykasaHusi NepBo CTOPOHbI yrna
HY)XHO HaXkaTb KHOMKY BbI6pamb ecrioMo2amersibHyro npsiMyro Ha MaHenu napameTpos.
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32.

33.

34.

35.

36.

37.

38.

39.
40.

41.
42.

3atem cnefyeT ykasaTb HYXHbIA (PaHTOM — ropU3OHTarNIbHOW UM BEPTUKANbHOW NPSIMON,
npoxogsLen Yepes Hayano Unm KoHeL, NepBoKr CTOPOHbI yrna. BelHOCHas nvHMa pasmepa,
COOTBETCTBYIOLANA «OTCYTCTBYIOLLEN» CTOPOHE yrna, byaeT HaunHaTbCA B €ro BepLUMHE.

B komaHae AemosiuHusi Tenepb MOXHO BblOpaThb, YTO OyAeT ykasaHo ANsi MOCTPOEHUS:
06BEKTbI NN TOYKK. [INst 3TOro CnyuT kHonka Bobi6op 6a3o0e8020 o6bekma Ha NaHenn
napameTpoB. 1o yMonyaHuio OHa He HaxkaTa, T.€. BKIIOYEHO YKa3aHNe TOoYek.

B komaHgax, koTopble ucnonb3yoT 6onee ogHOro onopHoro o6bLekTa (Hanpumep,
OKpy)XXHOCMb, KacameslbHasi K mpeM KpuebIM), NosiBUNacb BO3MOXHOCTb OTMEHATb
BbIOOp 0ObeKTa NOBTOPHLIM €ro ykazaHnem. OTO NO3BOSIIET OTMEHUTL BbIOOp 0b6bekTa B
rpacmnyeckorn obnactu, T.e. 6e3 obpauweHus kK NMaHenn napameTpo. ObpaTUTe BHUMaHWE
Ha TO, YTO Takon cnocob OTMEHbI AOCTYMNEH TONMbKO A0 OKOHYaHWUS npouecca Boldopa. Ecnn
BbIOOpP y>ke 3aBepLueH (T.e. BO BpeMs 3aJaHnsi napameTpoB 06beKTOB), A1 OTMEHbI
yKa3aHusi 00beKTa Hy>KHO yAanuTb ero Ha3BaHWe U3 COOTBETCTBYOLWEro nons MaxHenu
napameTpoB.

YnydweHbl paHTOMbI, NOKa3blBaloLWMECs NP BCTaBKE M NepemMeLLeHnn 06 bekToB:

- Hagnucu B dpaHToMax Gonblue He 3aMeHSATCA rabapuUTHBIMU MPSIMOYTOSibHUKaMMU,

— YCKOpEeHa OTPMCOBKA «TSXKENbIX» paHTOMOB, T. €. (PaHTOMOB, coAepXKaLLMX MHOrO
OOBEKTOB.

YnyulieHo oTobpaxkeHne pacTpoBbIX N306paXKeHU, BCTaBEHHbIX B rpadnyeckme
[IOKYMeHTbIl. BOo3aMOXXHa HacTpolika kayecTBa 0ToOpaXxeHust pacTpa.

YcKopeHa OTPUCOBKA HACILEHHbIX YEPTEXEN.

3HauMTenbHO yny4yweHo otobpaxeHue WwpndToB ¢ ncnons3oaHnem OpenGL (B TOM
ymncre peann3oBaHO OTOOpaXKeHNEe BEKTOPHbLIX LWPUATOB). DTO NO3BONMIO OTKa3aTbCsi OT
BTOpOro crnocota oopMmpoBaHus n3obpaxkeHms — nocpeactsom uHTepdenca GDI.

TeKkcTbl ¢ Ha3BaHUSIMU NPUBS30K, OTOBpaXKatoLLMEC OKONO Kypcopa Mpu BbINOMHEHUN
NPUBS30K, 3aMeHeHbI 3Ha4YKaMMm.

KomaHga Pa3vep ebicombi nepenmMmeHoBaHa B Ommemka ypoeHsi.

WckntoyeHbl nokarnbHble parMeHTbl. Bo3aMOXXHOCTb paboThbl ¢ NoKanbHbIMU oparmeHTamm
B UepTexax npeablayLumnx Bepcuin coxpaHeHa.

UcknioueH MeHedxep ecmasok eudos u ghpazcMeHmoas.
WcknoyeHa komaHaa Mapamempbl mekyuw,e2o auoda.

Tekcmoenblil npouyeccop

1.
2.

TekcToBble LWAGAOHbI nepenmMmeHoBaHbl B TUMNOBbIE TEKCThI.

Avanor Tekcmoesie wabroHbl 6onee He ncnonb3yetcs. [Npu BbI30oBE KOMaHAbl BCTaBKU
TMMOBOrO TeKcTa Ha lNMNaHenn 6ubnunoTek akTuBMpyeTcs GubnuoTeka, Ha3Ha4YeHHas ons
BCTaBKW TUMNOBbLIX TEKCTOB. HasHaveHune nponssoautcsa B KoHghuaypamope. o
yMonyaHuio ncnonb3yetca 6ubnuorteka Tunoesie mekcmael (kompas_tdp.kle).

CneusHakm — npobenbl, Hepa3pbiBHbIE NPobenbl 1 geducol, 3HakM Tabynauum 1 KoHua
ab3aua — oTobpaxatoTcs UBETHbIMU, NO YMOYAHUIO APKO-PO30BbIMN.

MMycTble 3HakomecTa Ansa UHOEKCOoB, YicnuTenen n s3HameHaTenen gpoben otobpaxatoTcs
B BMAE LBETHLIX MOSEeN, N0 yMON4YaHuto cepbix. OHM BUOHbI, €CINN BKITIOYEHO OTObpaXxeHne
CUMBOSOB hopMaTUPOBaHUS.

LiBeT oToBpaxeHus cneusHakoB U 3HAKOMECT Ang MHAEeKCOB Apober MOXHO 3aaaTh B
danne KOMPAS.ini. [insa atoro cnyxut cekunsa [Colours]. B Hen gomkHbl ObiTb
crneayoLme KIouu:

- FormattingCharactersColour — ynpaBngeT LIBETOM CrneL3HaKoB,

- EmptySignPlaceColour — ynpaBnsieT uBeToM 3HaKOMECT 4151 MHAEKCOB Apoben.
3HayeHune Kaxaoro Knoya — napameTpbl LBeTa B OAHOM U3 criedyroLlmx dopmaTos:
- "255127 39"

- "255, 127, 39" (npoben nocne 3anaTton oba3aTteneH)

- "Ox00 OxFF OxFF"

- "Ox00, OxFF, OXFF" (npo6en nocne 3anaTton obasaTeneH)
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Mpumep:

[Colours]
FormattingCharactersColour="255 127 39"
EmptySignPlaceColour="220 220 220"

Paboma c nepemeHHbIMU. [Tapamempu3sayus

1.

2.

MosiBunack BO3MOXHOCTb NepenMeHoBaHUS NONb30BaTeNbCKUX NepeMeHHbIX. HoBoe nwvis
aBTOMaTUYeECKUN NepenaeTcsl BO BCE BblPaXXeHWs!, UCMOMb3YHoLMe 3Ty NEPEMEHHY!IO.

LlBeTOBaﬂ MHOWKaUMNA TUNOB NepeMeHHbIX OTMEHEHA. BHewwHAA 1 I/IH(bOpMaU,VIOHHaﬂ
nepemMeHHble OTMe4arTCA cneunalibHbiIM 3Ha4YKamMun B nesown yactu NaHenu nepemMeHHbIX.

B cTton6bue BbipaxeHue [NaHeny nepeMeHHbIX MOXXHO MCMOMb30BaTh 3anATy0 B KA4eCcTBe
aecatnyHoro pasgenutend. lNocne nogreepXxaeHns BBo4a OHa aBTOMaTUYeCKu
3aMeHs1IeTCA TOYKOMN.

Moasunca nouck Ha NaHenu nepemMeHHbIX:

lMonck BegeTcs No BCEM KOSTOHKaM Tabnuubl NEPEMEHHbBIX, a Takke MO Ha3BaHUAM
onepaumi. TekcT Ans noucka cnegyeT BBOOUTb B cneunanbHoe rnose B BEpPXHEN YacTu
MaHenu nepeMeHHbIX.

B meHio o6bekTa, BblaeneHHoro B [lepeBe nocTpoeHus, nobaeneHa komaHaa
lNokazamb e depeese nepemeHHbIX. [locne BbI3oBa 3TOM komaHAbl [MaHenb
NnepeMeHHbIX akTUBU3NPYETCS, Ha HEW pacKpbIiBAeTCs pa3gern, COOTBETCTBYOLLNI
BbIOpaHHOMY OOBLEKTY.

Komanga lMoka3zamsb e [Jepeee 13 KOHTEKCTHOrO MeHK 0ObeKTa, BblAENEHHOro B
rpacumyeckomn obnactu, noacBeunBaeT BblOpaHHbI 0OBHEKT Takke Ha NaHenn
nepeMeHHbIX.

KomaHabl BeIpo8HsIMb mMOYKU 1Mo eepmukasnu, Boipo8HsIMb mMoYKU 1o 20pU30HMaru,
BepmukanbHocmb 1 FlopuzoHmanbHocms 00beqMHEHbI B KOMaHOy BbipagHueaHue.
KomaHga nmeet gBa pexuma:

AemomamuyecKuli — 13 ABYX BO3MOXHbIX HanpaBfeHn BbipaBHUBaHUSA (No
ropu3oHTanu unm rno BepTUKann) BbiIbUpaeTcst TOT, K KOTOPOMY Onmke Tekyllee
nonoxeHne o6bekToB. Taknm 0Bpasom, B 3TOM peXMME OTPE3OK C YrioM HaknoHa 15°
CTaHeT ropu30HTasbHbIM, a C YriomM 75° — BepTuKarnbHbIM.

BbipasHugaHue no npsiMbIM — HanpaBfeHns BblpaBHMBaHWSA O0TOBpaxatoTcs Ha
3KpaHe B BUge oaHTOMOB ropu3oHTanbHOWM 1 BEPTMKANbHON NpsAMbIX. BeibpaB ogHy un3
HWUX, NONb30BaTENb SIBHO 3aaeT HanpaBfieHNe BblpaBHUBaAHUSA.

[aHHas nopaboTka ynpoLlaeT HanoXxeHue NepevmcrieHHbIX orpaHUYeHnin B ackuse, Tak
Kak, B OTNM4YMe OT YepTexa u oparmeHTa, n3obpaxeHne B 3CK13e YacTo OKa3biBaeTCs
MOBEPHYTO OTHOCUTENBHO CTOPOH 3KpaHa, YTO 3aTPyAHSIeT onpeaenieHne ropu3oHTanbHOro
1 BEPTUKANbHOIO HanpaBeHWU.

[obaBneHa komanga KoHyeHmMpu4YHOCMb, HaknagbiBawoLwas Ha 06 beKTbl 0 4HOMMEHHOE
orpaHnyeHne. KomaHaa paboTaeT C OKPYXXHOCTAMM, INAMncamm, a Takke gyramu
OKPY>KHOCTEWN 1 3MSINMNCOB.

Komanabl PaeeHcmeo paduycoe n PageHcmeo OnuH o6beanHeHbl B KOMaHay
PaseHcmeo.

Paboma co ceolicmeamu u omyemamu

1.

2.

Tenepb Bce U3MEHEHNSI CTUNS OTYeTa: CTPYKTypa Tabnuubl, napamMmeTpbl 0TobpaxeHus
AaHHbIX U NpoYee — HeMeArieHHO oTobpaxatoTcs B Tabnuue otyeTa.

ﬂepepa60TaH MeXaHN3M (bI/IJ'IpraLI,VII/I OaHHbIX B OTHETEe.

Tenepb hvnbTpaums 4OCTYNHa TONbKO B OKHE MOArOTOBKM AaHHbIX. PaboTa Begetca
BCE BpeMs C 0OgH1M Habopom ycnosui dounbTpaumn. JobaBneHne nnm namMeHeHuin
YCIOBUN NPUMEHSETCS K UCXOOHOMY Habopy AaHHbIX. MOXHO SBHO 3ajaBaTb
onepaTopsl, cea3biBatowme ycnosna — U unmn UJTA. Ycnosusa gunbTpauum
COXpPaHATCA A0 OKOHYaHUSA npouecca co3gaHusa oTyeTa.

76



4.
5.

-  OunbTpbl, CO30aHHbIE B OTYETE, aBTOMATUYECKN COXPAHSOTCH B 3TOM OT4eTE A0
OKOHYaHusi paboTbl ¢ HUM. B accoumaTtMBHOM OTYETE, BCTABNEHHOM B rpachmnyecknii
OOKYMEHT, COXpaHeHHble (PUNbTPbl MOXHO NPOCMOTPETbL, OTPeaaKTUpOBaTb Unu
OTKIIOYNTb, OTKPLIB OTYET B OKHE MOArOTOBKN JAHHbIX.

- Ecnn npu paboTe ¢ 0TY4ETOM B OKHE MOArOTOBKU AAHHbLIX BKIHOYEH PUNbTP, TO B
npaBoOM BEPXHEM yrny rpacmyeckor obnactn otobpaxaeTcs 3Ha4oK pexnma
dumnbTpauuu. Lenykom Ha 3HayYke MOXHO BbLINTU U3 peXMMa, T.€. OTKIIOUYNTL
unsTpauuio.

- Hpm M3MEeHEHUN COCTaBa OTHETa (Hanpvwlep, BKJTIOYEHUM B OTYET HOBbIX CBONCTB SN
06'beKTOB) (bI/IJ'IprbI He C6paCbIBaI'OTCFI, a NPUMEHAKTCA K HOBOMY COCTaBy OTHeTa.

MosiBUnack BO3MOXXHOCTb MONYYEHMS B OTYETE KOMOHKWN CO CCbINIKOW Ha CBOWCTBO
[IOKyMeHTa, N0 KOTOPOMY COCTaBnsieTcs oT4eT. Hanpumep, B 0TYET No cGopke MOXHO
BKIMOUMTL 0603HaYeHe 1 HarMeHoBaHWe 3To COOpKN UK AaHHble O ee macce. [ns
CO3[aHus Takon KONOHKM HY>KHO OTPefaKkTUpoBaThb CTUMb oTYeTa: obaBuTb cTonbew 1 B
CMNMCKe CBOWCTB AN Hero BblibpaTb CTPoKy «Ccbifika Ha CBOWMCTBA AOKYMEHTay.
HacTpoiika 3aronoBka («Lanku») Tabnuubl TeNepb COXpaHAETCs B CTUMe oT4yeTa.

MepepaboTaH NpoLecc noucka AaHHbIX B OTYeTE.

Paboma co cneuudghukayueli

1.

KomaHgbl co3gaHus pasgerna, 6a3oBoro 1 BCoMorateribHOro 06LekToB cneundukaumm
AOCTYIMHbI B PEXUME pedakTMpPOBaHUSA TEKCTOBOW YacTh obbekTa cneundmkaumn. Boizos
nobon U3 HUX 3aBepLUaeT peaakTupoBaHMe 00bekTa C NOATBEPXKAEHNEM BHECEHHbIX
U3MEHEHUN.

YnpaBneHue AOKyMeHTaMK, NOAKMHYEHHBIMM K cneuudukaumm, Tenepb NPOU3BOAUTCS He
B Amnarore, a Ha MNaHenu napameTpoB. COOTBETCTBYIOLLME SNIEMEHTbI yNpaBreHus!
NOSIBMSIOTCS Ha HeWt Nocrne Bbl30Ba KOMaHAbl YnpaesieHue c60pKol.

MosiBuNack BO3MOXHOCTb OTKMOYEHUS Nepeaayn AaHHbIX B cneundukaumnio, Kotopas
BbINOSHSAETCA NPU COXPaHEHMN NOAKMOYEHHOro K 3TON cneumndurkaumm gokymeHTa. [ns
aToro cnyxut onuus lNMpu coxpaHeHuu dokymMeHma rnepedasamb OaHHbIE 8
cneyugukauyuro B ananore Hacmpolika — lNapamempbi — Cucmema — Pedakmop
cneyugukauyuli — Mapamempbi 06HoeneHUsi 00KymeHmoae. OTKIIoYeHe nepegayn
AaHHbIX MOXET NoTpeboBaTbCs, ECNN OHA 3aHMMaEeT MHOTO BpeMeHM (06bIYHO Npu
COXpaHEeHUN HacbIWweHHOW COOpKKM, ECrM OHA N ee aCcCOUMaTUBHBIN YePTEX NOAKIMIOYEHbI K
cneundukaumn).

Ecnu nogkntoyeHHbIn K 06bekTy cneundmkaumm 4OKYMEHT MHOrONIMCTOBOW, TO B
cneundukaumm (B rpade lMNpumeyarHue) moryT 6bITb YkasaHbl Mbo dopmatbl 1
KonuyectBa nNUCToB: 2xA4, 2xA3, ..., nnbo Tonbko dhopmaTthl: A4, A3, ... [inga Beibopa
HY>KHOrO BapmaHTa Ccrnyxut onuua Omo6paamb Kosiu4ecmeo iucmoe 00Ho20
¢ghopmama B Ananore HaCTPONKM cTuns cneundukauymmn. Onuusa NpUCYTCTBYET TakkKe B
ananore HacTPOKMKKU TekyLlen cneumdukalmm.

MMeyamp

Buabl yepTexen B OKHe NpeaBapuTenibHOro NpocMoTpa Tenepb MOryT oTobpaxaTbcs
YNPOLLEHHO — rabapuUTHbIMU NPSAMOYrOfibHUKaMN. 3TO YCKOPSAET OTPUCOBKY YEpTEXEN Npun
nepexoae B NpeABapuTenbHbIA MPOCMOTP, OCOGEHHO, €CNM KONMYECTBO NUCTOB BEMMKO
VNN BUAbl HACBILLEHHBI.
BkntodeHne n HacTpoika ynpoLlleHunsa npomssogutcs B hanne KOMPAS.ini, B cekummn
[PrintPreview]. OHa MOXeT coaepkaTb CreaytoLmne Knum:
- LevelofDetailDrawingView — BkrtoyaeT/oTKNOYaeT ynpoLleHne BUAOB. 3HA4YEHMUS

Kntoya:

- 0 — ynpoLleHne OTKIMYEHO,

- 1 — ynpoLieHne BKMYEHO AN BUAOB, 3KPaHHbIA pasMep KOTOPbIX He MpeBbIaeT

3Ha4YeHus, ycTaHOBIEHHOro B Kntove DisplaySize,
— 2 — ynpoLleHne BKIMYEHO ANns BCeX BUOOB, HE3aBMCMMO OT UX 3KpaHHOro pasmMepa.
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- DisplaySize — 3agaeT 3Ha4yeHue 3KpaHHOro pasMmepa Buaa (B nukcensx). Buael,
MeHbLUasi CTOpoHa rabapuTa KOTOpPbIX HE MpeBbILIAeT 4aHHOMO 3HAa4YEHMUSs!, 3aMEHSIHOTCA
raGapuTHbIMK NPSMOYronbHMKaMu. [lnanasoH 3HavyeHun krtoya: [3; 3000].

Umnopm u akcnopm

1.

MosiBunacbk BO3MOXHOCTb YTeHUs dannos dpopmata JT u 3anucum B aToT chopmar. NMpu
HACTPOWNKe YTEHUS MOXKHO yKasaTb TUMbl 06BHEKTOB, KOTOPbIE AOMKHbI ObITh
KOHBEPTUPOBAHbI, @ TAKKe BKIMHOUYNTL CLUMBKY MOBEPXHOCTEN N 3a4aTb €€ TOYHOCTb, a Npwu
HaCTpOKKe 3annucy — ykasaTb TUMbl 06 bEKTOB, BKITHOYNTL 3anvCb TONbKO BUAUMbBIX
06BbEKTOB, Nepeaavy LBeTa 1 BbibpaTb reomeTpruyeckoe npeacraBneHme: TpuaHrynaums,
TOYHasA reoMeTpus Unu U To 1 Apyroe.

BoamoxxHa aBTOMaTmnyeckasa sanucbk mogenu B goopmaTt JT npy KaXaoM ee COXpaHEeHUM.
BkritoyeHne n HacTponka 3anMcu NPpoMsBOANTCH B Ananore, Bbi3biIBaEMOM KOMaHOO0M
Hacmpoiika —IlMapamempsbl... — Cucmema — ®Palsibl — Aemomamuydeckul
akcriopm.

MosiBunack BO3MOXHOCTb YTeHUus dannoe popmata STEP AP242 n 3anucu B 3TOT
dopmart. Hactporika akcnopTta Takas xe, kak ans gpopmarta STEP AP214: MOXHO yKasaTb,
YTO UMEHHO HYXXHO 3anucbiBaTb (Tena, MOBEPXHOCTU, KpMBbIE U T.4.), BblbpaTb cUCTEMY
KoopAuHaT, BBECTU MMSA aBTOpa, Ha3BaHUe opraHu3auun u KomMmeHTapui. Hactponka
nMnopTa Takasl Xe, Kak 4nsl ocTanbHbIX Bepcun popmata STEP.

MosiBunack BO3MOXHOCTb YTeHUs dannos popmata STL. PesdynbTaT UtTeHns — TBepgoe
Terno C TPeyrosibHbIMU rPaHAMW.

MosiBMNacb BO3MOXHOCTbL HACTpPonKK akcnopta B oopmat VRML. HacTtpoeuHblin guanor
BbI3bIBAETCH U3 MEHIO KHOMKN CoxpaHumb B ananore coxpaHeHus dana u
npenocTaBnsieT Te e BO3MOXHOCTU, YTO U AManor HacTponkn 3anncu B opmat STL:
BbIGOP 9KCNOPTMPYEMbIX OO BEKTOB, HACTPOMKY TOYHOCTM annpoKCMMaLmMK, ykasaHve
CUCTEMbI KOOPAWHAT U e4MHUL N3MEPEHUS OJTMHbI, BKIIOYEHME/OTKITIOMEHNE Nepenayn
LuBeTa.

ﬂopa60TaHa 3anuck B dpopmart pdf:
Ecnn o6bekThbl YepTexka BbIXOOAT 3a rpaHuLbl oopmaTta, TO MOXHO yKasaTb, YeM
JormkHa ObITb orpaHu4eHa CooTBETCTBYOLWada cTpaHuua pdf-gokymeHTta: rabaputHbIM
NPAMOYrofibHUKOM OOBbEKTOB UMW BHELLHEW paMKon nucTa. [na Beibopa HY»KHOro
BapuaHTa cnyxut onuns O6pezamsb no ghopmamy B guanore HaCTPOMKN 3anucu B
dopmar pdf.

- B pdf-nokymeHT Tenepb 3anucbiBaloTca criegytolmne cesonctea ucxogHoro KOMIMAC-
pokymeHTta: ObosHavyeHue, HaumeHosaHue, Mamepuars, Macca, Aemop.

Mpw akcnopTe c6OpOK C HEMOMHOM 3arpy3Kon BCE KOMMOHEHTbI MPUHYANTENBHO
3arpyxatotcs. MNpy Heo6xoAMMOCTM 3anpaluMBaeTCs Naposb TUNa 3arpysku.

lpunoxeHus

1.

HopaboTaHo npunoxeHne CepeuUCHbIe UHCMPYMEeHMbI.

- WHTepdenc komaHa nepepabotaH ans obecneveHms eaguHoobpasnsa BHELHEro B1aa u
npuemoB paboTbl ¢ MHTepdencom KOMIMAC-3D v17 Home: anemeHTbl ynpaBneHns ns
AnarnoroB nepeHeceHbl Ha MNMaHenb NnapameTpoB; B KOMaHAax, TPeOyLLMX yKazaHus
06BEKTOB, MNOABUMIMCH PETUCTPATOPbLI U T.1.

- TlogkntoyeHHoe npunoxeHne nuterpmpyetca B8 KOMIMAC-3D Home:

— B VIHCTpyMeHTanbHoM obractu nosisnsieTca Habop KomaHa NpunoXeHus,

— HeKoTOpble KOMaHAbl NPUNOXEHUST BKIOYalOTCA B ApyrMe Habopbl, Hanpumep, npu
paboTte ¢ mogenbto B Habope MHCMpymMeHmbI 3cKu3a NpUCyTCTBYET KOMaHaa
lMpoeepka 3aMKHymocmu v HeKoTopble apyrue.

- TlosiBunacb BO3MOXHOCTb 3anycka KoOMaHg NPUNOXeHUs B HECKOMNbKUX AOKYMEHTax
OOHOBPEMEHHO.

- KomaHga Annpokcumauyusi Kpueol MOXeT obpabaTbiBaTb Cpa3y HECKOMNbKO KPUBBIX;
yKasblBaeMbli 06 bEKT NpU HaBe4EeHUN Ha HEro Kypcopa NoAcBeYMBaeTCs.
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B komaHnge KOHmyp mno deyM KOHmMmypam BBeleHO BblaelieHne uBeTtomM obnactn,
KOTOpasd orpaHn4eHa co3faBaeMbiM KOHTYPOM.

2. [ononHeHa u akTyanuanpoBaHa 6a3a gaHHbIx Gubnuotekn Mamepuanbi u
CopmameHmbl.

OO6wee konmyecTBO MaTepuanos coctaensaeT 6onee 12500 HanmeHoBaHW. B Tom

yucne:

— 1700 oTe4eCcTBEHHbIX MapPOK CTaneun u cniasos.,;

— 2279 3apy6exHbIX MapoK CTaneun 1 Cniasos;

- 145 mapok 4YyryHa;

— 1270 MapoK LUBETHbIX METamnNoB 1 CrNnaBoB;

— 270 HauMeHOBaHUW NernpyroLwmnx CniaBos.;

— 480 HameHOBaHU Macen U cMas3o0Kk;

— 240 HaMMeHOBaHWUI NaKoB U KPaCoK;

— 700 HanmeHOBaHUI NnacTMacc;

— 475 HanveHOBaHWN KIeeB.;

- 1500 HauMeHOBaHUIN CBApPOYHbIX MaTEpPMaros;

- 620 HaumeHOBaHUIM NPOBOAOB N Kabenen;

- 580 HaumMeHOBaHUN CTPOUTEMBHLIX MaTepuanos 1 ap.

Basa cogepxuT 46258 ak3eMnnapoB copTamMeHTa.

B 6a3y gobaeneHbl criegyroLmne JOKYMEHTHI:
FOCT P 56281-2014, TOCT P 56030-2014, TOCT P 52222-2004, TOCT P 54929-
2012, TOCT 8803-89, TOCT 27266-87, TOCT 12766.5-90, TOCT 33133-2014,
FOCT 32528-2013, TOCT 32872-2014, TOCT 32598-2013, TOCT 32872-2014,
FOCT 32598-2013, TOCT 21007-2014, TOCT 33228-2015, TOCT 30565-98, TOCT
P 56594-2015, TOCT P 54864-2016, TOCT P 56854-2016, TOCT 13236-83, TOCT
32482-2013, TOCT 11125-84, TOCT 907-72, TOCT 478-80, TOCT 14261-77, TOCT
740-76, TOCT P 56304-2014, TOCT P 52803-2007, TOCT 10127-75, TOCT 18277-
90, NOCT 6501-82, TOCT 12765-88, TOCT 13937-86, TOCT P 56211-2014, TOCT
22234-76, TOCT 24147-80, TOCT 1709-75, FTOCT 1347-77, TOCT 4-86, TOCT P
56196-2014, TOCT 6662-73, TOCT 10459-87, TOCT P 55041- 2014, TOCT 1028-

79, TOCT 24874- 91, TOCT 11964-81, 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, FTOCT 20464-75, TOCT 14922-77, TOCT 7885-86,
MOCT 12812-80, TOCT 23619-79, TOCT 20806-86, NOCT 6848-79, TOCT P 52569-
2006, NOCT 30558-98, TOCT 30559-98, TOCT 13145-67, TOCT 17147-80, TOCT
16109-70, FOCT 18376-79, TOCT 14068-79, TOCT 30066-96, FTOCT 11311-76,
FOCT 857-95, TOCT 10632-2014, TOCT 16361-87, TOCT 19538-74, TOCT 20458-
89, TOCT 11122-84, TOCT 127.4-93, TOCT 127.1-93, TOCT 10360-85, FOCT 6659-
83, TOCT 8740-85, TOCT 20080-74, TOCT 19607-74, TOCT 10437-80, FOCT 4415-
75,TOCT P 51761-2013, TOCT 1791-2014, TOCT 10003-90, OCT 6722-75, TOCT
7222-2014, FTOCT 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, TOCT 14361-78, TOCT 19783-74, TOCT 21427.1-83, TOCT 24626-81,
FOCT 15866-70, TOCT 9850-72, TOCT 10957-74, TOCT 10916-74, FTOCT 15975-
70, FOCT 6331-78, TOCT 32870-2014, TOCT P 56249-2014, MHCT 36-2015, MHCT
37-2015, NMHCT 19-2015, TOCT 32826-2014, TOCT 10821-2007, FOCT 16862-71,
FOCT 8655-75, TOCT 8986-82, TOCT 742-78, TOCT 596-89, TOCT P 55647-2013,
FOCT 21907-76, TOCT 25823-83, TOCT 21791-76, 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, TOCT 5742-76, TOCT 9849-86, TOCT 4596-75,
FOCT 11208-82, TOCT 25820-2014, FOCT 8481-75, TOCT 23463-79, TOCT 22982-
78, FOCT 4134-2015, TOCT 4752-2012, FOCT 2-2013, TOCT P 56387-2015, TOCT
12785-87, TOCT 17293-93, TOCT 4453-74, TOCT 8595-83, TOCT 3273-75, TOCT
2912-79, FOCT 25515-82, TOCT 20358-78, 10273-79, TOCT 9077-82, TOCT
10274-79, TOCT 23482-84, TOCT 6990-75, TOCT P 56594-2015, TOCT 16711-84,
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OCT 16711-84, TOCT 20015-88, TOCT 17432-72, TOCT 32389-2013, TOCT 193-
2015, NOCT 33131-2014, NMHCT 65-2015, TOCT P 53206-2008, TOCT 15045-78,
OCT 5P.9466-88, TOCT 31622-2012, FOCT P 56358-2015, TOCT 31921-2012,
FOCT 26467-85, TOCT 32730-2014, TOCT 14940-96, FOCT P 56357-2015, TOCT
P 56370-2015, TOCT P 56727-2015, TOCT P 56775-2015, TOCT 33212-2014,
FOCT 7481-2013, NMHCT 68-2015, NMHCT 59-2015, NMHCT 69-2015, TOCT 33065-
2014, TOCT 111-2014, TOCT 23671-79, TOCT 23672-79, TOCT 18834-83, TOCT
2488-79, TOCT 3677-76, NMHCT 38-2015, FTOCT 26624-2016, FOCT 22938-78,
MOCT 22275-90, OCT 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, NOCT 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, MHCT 64-2015, TOCT 828-77, FOCT 1973-77, TOCT 312-79, FOCT
1571-82, TOCT 10702-78, FTOCT 246-76, TOCT 9629-81, TOCT 5789-78, TOCT
7657-84, TOCT 9966-88, TOCT 7524-2015, TOCT 12865-67, TOCT 32803-2014,
FOCT 33575-2015, TOCT P 54301-2011, TOCT 9419-78, TOCT 3226-93, TOCT
2205-2016.

- B 6ase 3aMeHeHbl 1 OTKOPPEKTUPOBAaHbI CreaytoLme 4OKYMEHTbI:

FOCT 5632-72, TOCT 379-95, TOCT 177-88, TOCT P51045-97, TOCT 31366-2008,
FOCT 4204-77, TOCT 9293-74, TOCT 6137-97, TOCT 4784-97, TOCT 5040-96,
FOCT 24704-94, TOCT 24704-94, TOCT 14906-77, TOCT 12652-74, TOCT 10667-
90, NOCT 10354-82, TOCT 9784-75, TOCT 16338-85, FOCT 16337-77, TOCT 2214-
78, TOCT 2910-74, TOCT P 52927-2008, TOCT 10277-90, FOCT 5971-78, TOCT
17479.2-85, TOCT 17479.1-85, TOCT 27772-88, TOCT P 52246-2004, TOCT 6457-
66, FOCT 8325-93, TOCT 9808-84, NOCT P 53932-2010, FOCT 9045-93, u ap.

3. [Nopa6oTtaHa 6ubnuoteka CmaHOapmHbie u3oesnusl.
- B katanor Kpenex nobasneHsi:

BunTel TOCT ISO 7051-2014, TOCT 1SO 7380-1-2014, TOCT I1SO 7380-2-2014,
FOCT ISO 14579-2015, TOCT 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;

Bontbl FTOCT ISO 4162-2014, FOCT I1SO 15071-2014, ISO 15071-2011, FOCT
32484.3-2013, TOCT 32484.4-2013;

ankm FOCT 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, FOCT I1SO
8673-2014, TOCT I1SO 8674-2014, TOCT I1SO 8675-2014, TOCT ISO 21670-2015,
FOCT 32484.3-2013, FOCT 32484.4-2013;

LWanbel FTOCT 32484.5-2013, TOCT 32484.6-2013.

- B karanor Jemanu, y35bl u KOHCMpPYKmMueHble 371leMeHMmbl [,o6aBneHsb:

®naHubl FOCT 33259-2015, ASME B16.47-2006;

Tpy6bl FTOCT 21945-76;

HeTtanu kpennexusa Tpybonposoaos u kabenen FOCT 17020-78, FTOCT 28191-89;
Yctpownctea ctponosble FOCT 13716-73;

Wapukn TOCT 3722-2014;

Ponvkn FTOCT 22696-2013.

- B karanor 9nekmpuyeckue annapamsi u apmamypa 3D no6aBneHbi:

KoHTakT-aeTann anektpuyeckne u3 6naropoaHbiX MeTanmnoB U CANaBoB Ha UX
ocHoBe TOCT 25852-83;

3axumbl 3asemMnaoLmne n aHakm sasemnenma FOCT 21130-75;

HakoHe4yHukn kabernbHble meaHble TOCT 7386-80.

N3meHeHUe KoMmnsiekma nocmaeku

1. W3 koMnnekTa nocTaBkK UCKINOYEHO NpunoxeHne KOoHCcmpyKkmueHbie 3sieMeHmbl
ceapHbix weoe (WeldedSeamConstr.riw).
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B koMnnekT noctaBku BKNtoYEeHO npunoxeHne PeyeHzeHm dokymeHmoe KOMITAC-3D.
MpunoxeHne no3sonsaeT 400aBNATb K AOKYMEHTY 3aMeYaHnst U COXpaHATb UX B dhavine
AOKYMeHTa.

3ameyaHnss COXpaHSITCA aBTOMaTUYECKM NPY COXPaHEHUM U 3aKpbITUKM AOKYMEHTa, a
Takke rnpu OTKNIYEHUN NpunoxeHus. B ganeHenwemM 3amevyaHms MOXHO yaansTb Unu
A06aBnATb K HAM NPU3HAK «McnpaBneHo». Homep 3ameyaHusi, NONyYEeHHbIN UM Npu
CO34aHUN, NUBMEHUTb HENb3SI.

PeueHaunposanune goctynHo ansa KOMIAC-4epTexen.

Omnuy4us eepcuu 16 om eepcuu 15

O6uwee

1.

MepepaboTtaHbl oby4vatowme matepunans no KOMIMAC-3D. Tenepb OHM NpeacTaBreHbl

ABYMsi nocobusimu:

- «A3byka KOMIAC-3D» — paccumTaHa Ha nonb3oBaTens, He UMEKLLLEro Unm
umetowlero Hebonbwon onbiT pabotel B KOMITAC-3D;

- «[pnembl paboTbl B KOMIMAC-3D» — paccynTaHbl Ha 4OCTaTOYHO YBEPEHHOE
BnageHme KOMIMAC-3D, cnocobHOCTb Nonb3oBaTeNisl CaMOCTOATENbHO U3yyaTthb €ro.

K kaxxgomy ypoky npunaratotcst dpansnbl, HeobxoanMble ONst €ro BbINOSIHEHUS, @ TaKKe

dannbl ¢ obpasuom pesynbTaTta ypoka.

Komangpl, 3anyckatoLume nocobusi, HaxoaaTcst B MeHto Cnpaeka — A36yKu u npueMbil.

MosiBunacb BO3MOXHOCTb MCMNOMNb30BaHMSA KOOOB OOKYMEHTOB JIY (Jlucm ymeepxdeHus ) v
YI1 (MHbopmayuoHHO-ydocmoegepsrowut aucm). 3TN Koabl HAXOAATCH B pasgene
HdononHumenwsHbie k0ObI ananora Kodbl u HauMeHo8aHuUusl.

Sameyarue. Ecnn gOKyMEHT OOMMKEH UMETL ABa Koda, Hanpumep, Ch-/1Y, To pasgenurtens
1 BTOPOW Kof, Heo6XoaMMO BBOAUTbL BPYYHYIO.

HacTtpoeuHbin gnanor Mapamempsbi pe3b6bbi nepemelleH 13 pasgena Pedakmop
modesiel B HOBLIN pasaen O6uwue 05151 O0OKyMeHmoa.

B rpacdmnyecknx gokymeHTax u MoAensix Tenepb MOXHO yNpaeBnsiTe 0TobpaxxeHnem
fonycka (T. €. BKMo4aTb/oTKMoYaTh ero nokas 6e3 notepu 3Ha4YeHuin OTKIIOHEHWI) B
pa3MepHbIX HAANUCAX YIIIOBOro pa3Mepa TakK e, Kak B pasMepHbIX HAANUCSX NIMHENHbIX
pa3mepos.

B okHe noAroToBKM AaHHbIX AN oT4eTa NosiBUACS 3HAYOK — MHOUKATOpP peXunma.

Onsa peanusaumm TpedosaHun NOCT 2.503-2013, BbinyweHHoro B3ameH TOCT 2.503-90,
B GubnmoTekn opopmneHuii graphic.lyt n vector.lyt BkntoueHbl opopmneHnst ans
rpacmnyeckoro 1 TEKCTOBOrO JOKYMEHTOB M3geweH. 06 uameHeH. Nepesbit nucm. FOCT
2.503-2013 ®1 v UNzseweH. 06 uameHeH. lNocn. nucmebl. FTOCT 2.503-2013 ®1.
lMpumeyaHue. OcopmneHunsa ansa nsseLleHmn ob nameHexnsax, cootrsetcraytowme FOCT
2.503-90, ocTtaBneHbl B yka3aHHbIX bMbnunotekax opopmneHui.

MoABUNNCL HOBbIE CUCTEMHbIE CBOWCTBA AOKYMEHTOB: 3HaK HeyKa3aHHOU
wepoxogamocmu v Mapamemp HeykazaHHOU Wepoxo8amocmu.

TpexmepHoe MmodenupoeaHue

1.

MosiBMNack BO3MOXHOCTb BCTABKM B COOPKY KOMMOHEHTOB, 3epPKaribHO CUMMETPUYHbIX
MMEIOLLIMMCS UMM CUMMETPUYHO PacnoNOXeHHbIX OTHOCUTENbHO UMEHLLINXCS.
- 3epKanbHO CUMMETPUYHBIA KOMIMOHEHT MOXET NpeacTaBnsiTe COGON:

— 3epKanbHOE UCMOMHEHME UCXOOHOro, Co3AaHHoe B (haiine UCXOAHOrO,

— 3epkarnbHylo Moaenb B oTAeNbHOM daiine,

— 3epKarbHO OTPaXKEHHYHO BCTaBKy MCXOAHOrO KOMMOHEHTA.

3epkarnbHoe UCMonHeHve 1 3epkanbHas MoAernb MMEeT NeBble CUCTEMbI KoopaMHarT.

-  CUMMETPUYHO PacnonoXeHHbIN KOMMOHEHT NpeacTaBnseT cobGoi HOBYH BCTaBKY

NCXOOHOTO, PaCMOSIOXKEHHYHO TaK, YTOGbI onpeaeneHHas ee To4ka Unn NockocTb bbina
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CYMMETPUYHA COOTBETCTBYIOLLIEN TOUKE/NNOCKOCTU B UCXOAHOM KOMMOHEHTE. [locTyneH
OONOMHUTENbHBIN BapuaHT pasMeLLeHnsa ang rpynn KOMNOHEHTOB, KOTOPbIE AOMKHbI
COXpaHATb B3aMMHOE MOSIOXKEHNE.
[ns co3aaHusa 3epkanbHbIX U CUMMETPUYHbBIX KOMMNOHEHTOB CIYXWUT KOMaH4a 3epKasibHoe
ompakeHue KoMrnoHeHmMos. locne ee BbI30Ba NPON3BOANTCS YKa3aHNe UCXOOHbIX
KOMIMOHEHTOB U NSIOCKOCTM CUMMETPUM, @ TakKe HacTpoKa napameTpoB
oTpaxeHus/pasmeLLeHuns.
3epkanbHble 1 CUMMETPUYHbIE KOMMOHEHTLI aBTOMaTU4ECKM CBA3bIBAOTCA C MCXOL4HbIMU
conpsixxeHnamm Cummempusi 1 3agucumoe rnosioxkeHue (4Ns rpynn KOMNOHEHTOB,
COXPaHSIOLLMX B3aUMOPACTONOXeHME).
3ameyaHue 1. 3epkanbHoe oTpakeHne — oauH n3 cnocobos AobaBneHNa KOMMNOHEHTOB B
Monernb, MO3TOMY NOCHe ero BbinonHeHus B [lepeBe Moaeny nosiBAsiOTCA HOBbIE
KOMMOHEHTbI U COMpsiKeHUs1 (a He onepauuns 3epkasibHoe ompaXkeHuUe KOMIOHEHMO8).
3ameyaHue 2. Co3gaHne 3epKanbHOro UCMOMHEHNST MOAENW, Npeobpa3oBaHNe NpaBow
CUCTEMbI KOOPAMHAT B NIEBYIO M HANOXEHNE Ha KOMMOHEHTbI CONpsbkeHnn Cummempusi
nnn 3asucumoe noJIoKeHue BO3MOXHO TakKe BPy4Hyto, T.e. 6e3 Bbi3oBa KOMaHAbl
3epkanbHOe ompa)keHue KOMMNOHEHMOo8.

Pacu_u/lpeH (*)yHKLI,I/IOHaJ'I pa6OTbI C JINCTOBbIMU TENAMMW.

- B komaHge O6evatika nosiBunacb BO3MOXHOCTb CErMEHTaLUMMN KPUBOJTMHEHbIX
YYaCTKOB KOHTYpa, T.€. 3aMeHbl X annpoKCMMUPYOLWMMM TOMaHbiMu. B pesynbTtaTe
Kaxabin crnd obevankmn sameHseTcss Habopom crmbos. CermeHTaumsa OCTYNHA ANs
OKPYXXHOCTEW, annuncos u ux ayr. BoamoxeH BbIGoOp cnocoba cermeHTauum:

- [lo Kosluyecmeay ceaMeHMO8 — 3a4aeTCsl KONIMYECTBO CErMEHTOB JIOMaHON,

- Mo dnuHe ceameHmMa — 3agaeTcs MakcuMarnbHas OrnvHa cermeHTa NnoMaHowu,

- [lo yany ceeameHma — 3aaeTca MakCcMasibHbIA LeHTpanbHbIA yron gyru
CermMeHTa,

- [lo luHeliHOMY OMKJIOHEHU ceaMeHma — 3a4aeTCsd MakCMMaribHOE paccTosiHMe
Mexay Oyron cermeHTa n CermeHTOM JIOMaHoMW.

HacTpoiika cermeHTaumm npomM3BoanTCcs Ha Bknagke NaHenn cBoncTe
CeameHmauusi.

Kpome aToro, npu noctpoeHun obeyvankn ¢ yKIoHOM Tenepb MOXHO yKasaTb, Kakyto
dopMy LOMKHbI UMETH aBTOMATMUYECKM CO3AaBaeMble B yriax KOHTypa crmbbl —
LUMNUHAP UK KOHYC. [INst 3TOro cneayeTt HaxaTb HYXHbI nepekntoyartens: C
nocmosiHHbIM paduycom unn C nepeMeHHbIM paduycoM B rpynne
nepekntovatenen Tumn Ha [NaHenn CBOWCTB.

- [ob6aeneHa komaHaa JluHeliyamas obeyatlika — aHanor obbl4HOM o6eyvyarku, HO He Mo
OfHOMY, a No ABYM OCHOBaHMAM. OCHOBaHWsSI AOMKHbI ObITb 3a4aHbl 3CKM3aMM
NPOV3BOSbHON HOPMbI, NEXALLMMU B Pa3HbIX MNOCKOCTAX. [JononHUTENbHasa no
CpaBHEHMIO ¢ 06bIYHONM 0bevanKkom BO3MOXHOCTb — HACTpolka pasbueHns
NoBEPXHOCTK 00evankn Ha rpaHu, T.e. co3gaHue/yaaneHue/nepemelteHme pedep kak
npv NOCTPOEHUM NMHENYATON NOBEPXHOCTH.
3ameyvaHue. CermeHTaumsa crnboB nuHen4aTon obevarkm He npegycMoTpeHa.

- [opaboTaHa komaHga Caué:

- lNosiBMnacb BO3MOXHOCTL Bblbopa cnocoba noctpoeHus: Ha pacecmosiHue, [Jo
eepwuHbl, [lo noeepxHocmu (NpeXHUA NOPSAAOK co3aaHmsa crmba cooTBETCTBOBAI
BapuaHTy Ha paccmosiHue).

— CTano BO3MOXHbIM 3afaHNe ANIMHbI OTAENbHO ANS KaXKgon n3 GOKOBbIX CTOPOH
npogomkeHus crnba. [Ana nepexoga K 4aHHOMY BapuaHTy NOCTPOeHUs crieqyeT
BKINIOYNTb Ha NaHenn ceoncTs onuuto 1o 2 cmopoHam.

- [JopaboTaHa komaHaa 3amMbikaHue yaro8:

- Ha lNaHenwn ceoncTte nosisunack onuusa EQuHbIe napamemphbl, NO3BONAOLLASNA
NPMMEHUTb TEKyLLMe NapameTpbl 3aMblKaHMs KO BCeM 3aMblkaeMbiM crnbam (paHee
CMeHa napameTpoB 3aMblKaHWS BbIMOMHANACh AN KaX4oro crnba B OTAENbHOCTH).

- B cnucok O6pabomka yena nobaeneH BapnaHt Kpyzoeas. [laHHbIn cnocob
06paboTkn NnpegycMmaTpmBaeT NOCTPOEHME KPYINOro OTBEPCTUS B MECTE CTbIKa
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3amblkaeMblix crmboB. Monb3oBaTenb MOXET 3a4aTb TOYHOE MONOXKEHME OTBEPCTUS U
ero avamertp.

- TosiBMNacb BO3MOXHOCTb KOMUPOBAHUSA CBONCTB MeXAY OOHOTUMHBLIMU NINCTOBLIMM
aneMeHTaMu Npu ux NOCTpoeHn/peaakTupoBaHun. Tak, HanpuMmep, B CO30aBaeMbIN
crmb MOXXHO CKOMMPOBAaTb 3HAYEHWUsI paguyca v yrna us Apyroro, yXXe CyLecTBYHLLErO,
crmba. [1ns aToro cnyxut kHonka Konupoeams ceoticmea Ha NaHenu cneymanbHoro
yrnpasreHus.

- B nonsix BBOAA NMHENHbIX U YIMOBbLIX BENUYNH Ha MNMaHenu CBOMCTB Npu NOCTPOEHUN
crmboB 1 OTBEPCTUI B NIMCTOBOM Tene Tenepb AOCTYNHO MEHIO reOMETPUYECKOrO
KanbkynsaTopa. OHO COAepPXUT cneayoLlmne KOMaHabl:

— MpW BBOAE JIMHENHbIX BENUYUH:

- AnuHa pebpa,

- PaccmosiHue mexdy o6bekmamu,

- AQuamemp,

- Paduyc,
— MpW BBOAE YINOBbIX BEMWNYMH:

- HanpaeneHue o6bexkma,

- Pacmeop dyau,

- Mexdy deyms o6Lekmamu.
Kpome TOro, B JaHHOM MeHI0 NpucyTcTBYeT koMaHaa Konupoeams ceolicmeo,
no3BonsAoLLas NPUCBOUTL PeaakTUpyeMoMy napaMeTpy Takoe e 3HayeHue, Kak B
OPYroM 3rieMeHTe.

MosiBunack BO3MOXHOCTb ObICTPOro Bbibopa KOMMNOHEHTOB B COOpPKE Ha OCHOBE UX
pacnonoXeHus OTHOCUTENbHO rabapuToB ApPYrMX KOMMOHEHTOB. [1na BbIGopa KOMMNOHEHTOB
no rabapuTy HY>XHO CHa4ana BblAeNUTb KOMMOHEHTLI, onpeaensowue rabaput, a 3atem
BbI3blBaTb kOMaHAy Bbiaenutb — Mo rabaputy — KoMnoHeHTbl BHYTpU rabapuTa
nm6o Bbiaenutb — Mo rabaputy — KoMnoHeHTLI BHe rabapura.

B cbopke n3amMeHeH cocTaB KOHTEKCTHOIO MEHIO BblAENEeHHOro npumntea — pebpa,
BEPLUUHBI UNW rPpaHy — NpUHaAnexallero BCTaBke KOMMOHEHTA. 13 MeHo UCKMoYeHbI
KOMaHAbl, OTHOcSLWMecs K onepaunn (Pedakmupoeams acku3, PeOakmuposamb
UCXOOHbIU 351eMeHm v ip.), @ BKIIOYEHbI KOMaHAbl, OTHOCALLMECS K KOMMOHEHTY
(Pasmecmumb KoMnoHeHm, U3meHume mun 3a2py3ku v Ap.). [Npn aTom KomaHabl
AENCTBYIOT HA KOMMOHEHT NEPBOro YPOBHA (HECMOTPSA Ha TO, YTO BblAENEHHbIV NPUMUTUB
MOXET NMpuHaanexaTb KOMNOHEHTY 6oniee HM3KOro ypoBHS). Takum o6pasom, B OKHe
MoAenu Tenepb MOXHO BbINOMHATL NPAKTUYECKM Te Xe eNCTBUSA C KOMMOHEHTaMM
nepBoro ypoBHs, 4To 1 B [lepeBe nocTtpoeHus. 31o genaet 6onee ynobHon paboTy ¢
6onbwmmmn cbopkamu.

lMosiBMNack BO3MOXHOCTb HAaCTPOWKM 3anncu mogenen B doopmat getanu (*.m3d). Ans
OTKPbITUSA HACTPOEYHOro Anarora cnegyert Bbi3aBaTb KoMaHay CoxpaHumsb ¢
napamempamu, KOTopas NosABMAETCS B MEHIO KHOMKN CoxpaHume fnanora coxpaHeHus,
ecnu B cnucke Tun damna BbibpaHa ctpoka KOMIMTAC-Aemanu (*.m3d).

B ananore HacTpoWkn coxpaHeHus B AeTanb MOXHO BKITHOYUTL/OTKIIOYUTL COXpaHeHne
Maccbl U LeHTpa Macc, yaaneHne Nctopum NoCTPOEHUs, YYeT CKPbITbIX KOMMNOHEHTOB,
npeobpa3oBaHe KOMMOHEHTOB B Tena unu Aetanu-3aroToBku, obbeanHeHne
KOMMOHEHTOB B OOHO Teno.

Takow e guanor nosBnseTcsa nocre BbI3oBa KOMaHAbl yaaneHnsa NCTopum NoCTpOeHns
mMogenu.

HopaboTaH dyHKLMOHAI MacCMBOB.

- Bo Bcex maccuBax, Kpome 3epkaribHOro 1 Maccusa no obpasy, Tenepb MOXHO
yKasblBaTb A5 KONMPOBaHUS NPOU3BOSbHbIN Habop 06BLEKTOB (paHee 3To Bbino
OOCTYMNHO NuLWb B Maccmee no tabnuue). [na nepexoaa k popMmnpoBaHmio
NpPOon3BOSbEHOIO Habopa KonMpyeMblX OO LEKTOB CIYXXUT NepekntoyaTenb
lIpou3seosnbHbIl B rpynne Tumn Ha [NaHenu CBOUCTB.

HaHHbIn cnocob co3gaHnst MaccuBa npegnonaraeT BbiNOSIHEHWE ANS KaXao0ro
3K3eMnnspa Tex e NoCTPOEHU, YTO U ANs UICXOOHOro o6bekTa (06 LEKTOB), NOITOMY
ANA KONMPOBaHWUS JOMKeH OblTb Yka3aH He TONbKO 06BHEKT, KOnuKn KoToporo TpebyeTtcs
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10.

11.

NOMNYYNTb, HO U Er0 UCXOAHbIE OGBEKTHI.
Mpn NOCTPOEHMN MaccuBa NPOU3BOSbHbLIX 06 LEKTOB MOXHO M3MEHUTL 3HAYEHUS
nepeMeHHbIX Ans 3K3eMnnspos, bnarogaps Yemy konuu 6yayT UMeTb napameTpbl,
OTNMYHbIE OT OpUrMHana.
Kpome TOro, npy KOnMpoBaHUM NPON3BOSIbHLIX 0GHLEKTOB €CTb BO3MOXHOCTb
ynpaeneHuns obnacTbio NPUMEHEHUs onepauuu, T. €. NoNb3oBaTeNlb MOXeT ykasaTb
Tena u KOMMOHEHTbI, KoTopble ByAyT MOAM(ULNPOBaHLI B pe3ynbTaTte Co34aHus
mMaccuBa. Hanpumep, npu KonMpoBaHWM OTBEPCTUS MOXHO BbiOpaTb Tena, MaTepuan
KOTOpPbIX AOSKEH ObITb yAaneH B pesyrnibTaTe NOCTPOEHUSI KOMUI OTBEPCTUS.

- B tabnuvue nameHsieMblx NepeMeHHbIX 3K3eMMJIsiPOB MaccvBa nosiBunacb BO3MOXHOCTb
MeHSATb MecTamu cTonbubl. [Ans nepemelleHunst ctonbua cnepyeTt «nepeTawmnTby ero
3arofoBOK MbILLbIO B HY>XHOE MECTO.

[opaboTaH npoLecc BCTaBKN KOMMNOHEHTa B MOAENMb.

- Ha lNaHenu cneyunansHOro ynpasneHnsa nosiBunack KHonka #3mMeHUmMsb nosnoxeHue
CK komnoHeHma, kotopasi Cny>uT 4J19 BDEMEHHOTO (40 3aBepLleHns npouecca
BCTaBKW) M3MEHEHMSI MOSNOXEHNS TEKYLLIEA CUCTEMbI KOOPAMHAT BCTABISAEMOro
KOMMOHEeHTa. OTO NO3BONSAET pa3meLlaTtb KOMMOHEHT B cOOpKe, NCNOMb3ys B KAa4eCTBe
6a3bl He KaKyo-nMbo 13 ero CUCTEM KOOPAUHAT, a HOBYHO, MPOU3BONbHO 3aaHHY!o,
cUCTeMy KOOpAMHaT.

- Ha lNaHenn ceoncTe nosiBunack onuus CoxpaHsme rosioxeHue, No3BonsaoLLas
yKkasaTb, TpebyeTcsa N cCoXpaHATb NOMoXeHWe BCTaBNSAEMOro KOMMOHeHTa nocne
CMEHbI CUCTEMbI KOOPAMHAT COOPKN, OTHOCUTENTBHO KOTOPOW NMPOM3BOAMTCS BCTaBKa.
Onums gocTynHa, ecnn B TekyLlen cbopke eCTb nokanbHble CUCTEMbI KOOPAMHAT.

- B npouecce BcTaBku ctanu JOCTYMNHbI KOMaHAbl NepeMeLLEeHNst U NOBOpOTa
KOMMOHEHTA.

— Ecnn Bo Bpemsi BCTaBkM B MOAENb KOMMOHEHTA BKIIOYEH PEXUM CEYEHUS MOAENN, TO
BCTaBNSIEMbIN KOMMNOHEHT TEMNEPb HE OTCEKAETCs MIOCKOCTAMM CEYEHMSI.

MosiBunacbk BO3MOXHOCTb CO34aHus B Mogenn o6o3HavYeHms HeykasaHHON LLepoXoBaToCTU
noBepxHocTen. BkntoyeHne/oTknoYeHne oTobpaxkeHna Heyka3aHHOM LepOoXoBaToOCTH
npou3BoanTCs KomaHaon Bud — Heyka3aHHasi wepoxoeamocme. [locne ABONHOroO
LLleNYKa MbILLbO MO 3HAKY 3anyckaeTcsl NPoLecC ero pegakTMpoBaHus, B KOTOPOM MOXHO
BblOpaTb TUN 3HaKa, NapaMeTp LLUEPOXOBATOCTU U ero 3HadyeHne. O6o3HaveHne
HeykasaHHOW LepoXxoBaToCTM NepenaeTcs U3 MOAENM B CO34aHHbIN MO HEN
accounaTUBHBIN YepTex.

MosiBunack BO3MOXHOCTb 3arnpeTa peaakTupoBaHua noboro odbbekta mogenu (paHee
Takow 3anpeT MOXHO OblfIo HANOXUTb NULLb HA KOMMNOHEHTbI). COOTBETCTBEHHO BCE
ob6beKkTbl TENEPb UMEKT CBOMCTBO PedakmupogaHue. YnpasneHue JOCTYNoM K
peaakTMpoBaHUI0 06 bekTa NPON3BOAUTCS C MOMOLLbIO KOMaHSA, OOCTYMNHbIX B KOHTEKCTOM
MEHIO BblAENEHHOro 06beKTa U Ha NaHenNn peaakTMpoBaHUA MOAENN, a TaKke nyTem
N3MEeHeHus 3HaveHus1 cBoncTBa PedakmupoesaHue. Kpome 3HaveHuin 3anpeweHo n
Pa3peweHo faHHOEe CBONCTBO MOXET UMeTb 3HayeHue 1o cr10r0, 03HavaroLee, YTo AoCTyn
K pefakTMpoBaHuio 06beKTa 3aBUCUT OT 3HAYeHUst cBoncTeBa Pedakmupyemocms Crosi, Ha
KOTOPOM 9TOT OOBbEKT HAaXOAUTCA.

HopaboTaHa KomaHOa YcsioeHoe u3obpaxeHue pe3bbbi. TeENepb NpU NOAroHKe pe3bobl
Ha NOBEPXHOCTM, K KOTOPOW NPMMbIKAeT COOCHasi C Hel KOHMYecKas unm cgepuyeckas
NoBepPXHOCTb (Hanpumep, pesbba Ha cTepkHe ¢ dhackon/ckpyrneHnem, pesnba B
OTBEPCTUM C KOHUYECKMM OHOM M ApP.) MOXHO BKITHOYMTb JOMOSNTHUTENbHYO NOAroHKy. OHa
MO3BOMSIET CMECTUTL BEPXHIOK rpaHuLy pe3bObl Tak, YTOObI COXpaHUach BbiCOTa
dackn/CKpyrneHns, a HUKHIOK — Tak, YToObl coxpaHunach AnvHa 6a3oBoKM NOBEPXHOCTH
pe3bbbl. BkntoyeHne/oTknoYeHne AoNONMHUTENBHON NOATOHKN BbINOSHAETCS
nepeknovatensmn CmewieHue 1 n CmMewieHue 2 Ha [NaHenn CBOWCTB Npy CO34aHUN Unn
pegakTMpoBaHMM YCrOBHOIO M300paxeHnst pe3bbbl.

YcoBepLUEHCTBOBaHA HACTPOWKa NapaMeTpoB PeXMMa CevyeHUs: Npu Co3aaHnm HOBOro
Luara 0TCeYeHUs C UCMonb3oBaHMeM criocoba CMeujeHHasi MI0CKOCMb UMK
MoeepHymas N0CKOCMb MOXHO yKa3aTb MMOCKOCTb OOHOMO M3 NpeapblayLyx Waros
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12.

13.

14.

15.

16.

17.

18.

oTCceYvYeHnd B Ka4ecTtBe NMI1I0CKOCTU, OTHOCUTESIbHO KOTOpOIZ onpegendeTtca nojioxxeHne
MNITOCKOCTU TEKyLUEero iara.

M3meHeHbl KomaHabl NepeMeLLLEHNS U MOBOPOTA KOMMOHEHTOB.

- KomaHgbl lToeepHymb komMnoHeHm, [logeepHymb KOMMIOHEHM 80KpYy2 ocu,
lToeepHymb KOMMOHEHM 80Kpy2 MOoYKU 00beaHEHbI B OQHY KOMaH4y —
lMoeepHymsb komnoHeHm. [Nocne ee BbI30Ba NMOMb30BaTENb MOXET BpallaTh
KOMMOHEHT 0Bbl4HbIM 06pa3om (BOKpPYr TOYKM rabapuTtHOro napannenenunena) unu
yKasaTb OCb/TOYKY, BOKPYr KOTOpon TpebyeTcs BpaliaTb KOMMOHEHT.

- B komangax lMoeepHymb komrnoHeHm v lNepemecmumb KOMIMMOHEHM KHOMKN
Bknroyumb/ebIKoYumb KOHMPOJIb coydapeHuli  BKiroyumb/ebiknoYums
PEeXUM aemoconpsixeHull nepeHeceHbl ¢ [NaHenu cneynanbHOro ynpasneHnsa Ha
Bknaaky lNMapamempsi [aHenn cBOMCTB.

MosiBUICS HOBbIN CNOCOG N3MEHEHUS MONIOXKEHNS MPOU3BOAHBIX Pa3MepPoB — Mo
TpaekTopumn. OCHOBHOE Ha3Ha4yeHne 3Toro crnocoba — nepemelLeHe pasmepoB 3CKU30B-
CeYeHUl B onepaumsix BpalleHus, Bbl4aBNMBaHUS U KWUHEMaTUYECKOW (MOCTPOEHHOM C
COXpaHEHMEM Yrna HakrmoHa CeYeHusl) B MOCKOCTb, COBMaAaoLLyto C NoObIM
MPOMEXYTOYHBIM UMM KOHEYHbLIM MOMOXEHNEM ceveHus. [Ina nepemelLeHnst Npon3BOAHOIO
pa3Mepa AaHHbIM CrocoboM HEOBGXOAMMO yKasaTb MIOCKOCTb U TPAEKTOPUIO ABWKEHUS
pasmMepa.

B okHe Ceolicmea Tenepb MOXHO BblbpaTb NCNONTHEHNE KOMMNOHEHTA, BCTABIIEHHOIO B
MoZernb, a TakKe UCTMIONHEHNe caMOon MOAENMW.

Ceonctea Obo3HayeHue, HaumeHosaHue, Aeémop v apyrue (T.e. CBONCTBA, BKMNoYaemble B
OTYeT) CTanu OOCTYNHbI AN U3MEHEHUs1 B OkHe Ceolicmea ansd Moaenu B LENom
(kopHeBoro anemeHTa [lepeBa)  KOMNOHEHTOB, B TOM YMCIEe BCTaBMEHHbLIX N3 GnbnmoTek.
BrnbnunoteyHble KOMMNOHEHTbI MOTYT TaKke UMeTb ApYyrve AOCTYMHblE AN peaakTUpOBaHNS
B OkHe Ceolicmea napaMeTpbl (ecnv 3T0 NpefyCMOTPEHO BMBNMOTEKON).

MosiBUNack BO3MOXHOCTb 3aaHnsi ONTUYECKNX CBOWCTB ANs CNoeB. T CBONCTBA
nepegaroTca Tem obbekTam Mogenu, y KOTopbiX CBOMCTBO Ha3HadyeHue ysema nmeet
3HauyeHwue [o crioro.

Mpun cosgaHun/peaakTMpoBaHnmn Tabnuubl MCMOSTHEHUI B YepTexXe Tenepb MOXHO
BKITHOUUTb MOAFOHKY TEKCTa CCbINIOK Ha 3Ty Tabnuuy B OCHOBHOW HaAMUCK K pasmepam
AYeunkun, cogepallen CCbinky.

B npoueccax BCTaBku KOMMNOHEHTa B MOAESb M HACTPOMKM peXxnumMa ceveHnss Mogenm
nosiBUNachb BO3MOXHOCTb yrpaBrieHns pa3mepom anemeHTa 6asnpoBaHus. [ns aToro
cnenyet HaxaTtb koMOHaumo knaeuw <Ctrl>+<Alt>+<Shift>, ycTaHOBUTb KypCcop Ha
anemeHTe 6a3nMpoBaHUs 1 BpaLlaTb KONECO MbILUW.

HepueHue. OghopMrieHue yepmexeu

1.

MosiBnnacek komaHaa KoHu4eckasi Kpuegasi, NO3BONsLWas CTPOUTb KOHUYECKME KpYBble
nyTem yKasaHWsi KOHEeYHbIX To4eK T1 1 T2, KacaTernbHbIX B HAX U TOYKM Ha KpnBon nnbo
koadpuumeHTa. KacatenbHble MoOryT 6biTb 3a4aHbl yKaszaHMeM TOYKM UX nepecevyeHns — B
3TOM Cly4ae OHM CTPOATCA Kak MpsiMble, MPOXOASALLUNE Yepes YKasaHHYI TOYKY U ToYku T1
N T2. Takke TOYKM T1 U T2 MOryT BbITb YKa3aHbl Ha CyLLECTBYOLWMX OO beKkTax — B 3TOM
cny4yae KacaTenbHOWM K KOHMYECKOWN KpMBOW CTAHOBUTCS KacaTenbHasi K O0bEeKTy B
yKa3aHHOW TOYKe.

Mpu co3gaHum B YepTexe accoumMaTUBHOIO BUAa MOAENU, SIBNSAOLLENCS 3epKaribHbIM

MCMNONTHEHMEM OPYrON, Y>Ke CNpOeLnpOBaHHOM B 3TOT YepTeX MOAEnu, K Buaam

A06aBnaATCA HaANUCK CneayroLLero CoaepXXaHus:

- [N BUAa UCXOAHOMO UCMONHEHUS: «[0603HaYeHNe NCXOQHOrO UCTIONHEHNSA]»,

- [ANs BUAa 3epkanbHOro UCnonHeHus: «[0bos3HayeHne 3epkanbHOro NCNonHeHus] —
3epkanbHoe oTpaxeHune. OctanbHoOe — CM. [0B03HaYeHNe NCXOOHOIO UCMOSTHEHMWA]».

Hanunune Takux Hagnucen — TpeboBaHne ctaHgapTa. [onb3oBaTtenb MOXeT
BKITHOUUTL/OTKITOYNTL UX CO34aHNE U HAaCTPOUTb UX coaepkaHne Ha Bknagke Hadnucb
awnanora, Bbl3biBaeMoro komaHgon Cepeuc — lNapamempesbl... — Tekywuli yepmex —
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Mapamempbi dokymeHma — Bud (ons HOBbIX 4OKymMeHTOB — Cepeuc —
Mapamempebl... — Hoebie dokymeHmbl — [paghuyeckuli dokymeHm — [lapamempsbi
dokymeHma — Buo).

NuHenHble 1 yrnoBble pa3Mepbl TeNepb NPOCTaBMASIOTCS B OOHOM U3 ABYX PEXUMOB: B
pexvMe yKasaHWusi TOYEK UMN B peXMme yKa3aHus o6bekToB. [nsi nepeknioyeHns pexvma
CNyXuWT KHOMNka Bbi6op 6a308020 06bekma Ha NaHenu cneunanbHOro ynpasneHus. Mo
YMOMYaHWIO NMHENHbIE pa3Mepbl CO3AATCS B PEXUME yKa3aHUsl TOYEK, YTO NO3BoNseT
yKasblBaTb TOYKU NPUBS3KM pa3Mepa, a YrioBble — B PEXMME yKa3aHUsi OTPE3KOB, YTO
NO3BONSET YKa3blBaTb CTOPOHbI yria.

Cnucok PasmeuweHue mekcma, No3BOsiSOLLMIA BbiIOpaTb BapnaHT pacrnosioXeHns
pasmMepHOn HagnucK, nepeHeceH ¢ Bknagkn NMapamempsbi NaHeny CBOMCTB Ha BKNaAKy
Pasmep.

[ob6aBneH HOBbI BapuaHT pa3MeLLEeHMS TEKCTA, NO3BONSAIOLLNA paCcnoNOXUTbL HALMUCh
nobbIM cnocobom — no cepeanHe/CHapyYXn BbIHOCHbLIX JIMHUIA, NPOU3BOSIBHO UK Ha
nonke — 6e3 ABHOro Bolbopa BapuaHTa 13 cnucka. Cnocob pasmelleHns onpegenserca
CUCTEMOM MO MOMOXEHNIO HaANUCK, KOTOPOE NONb3oBaTelb 3a4aET MbILLUbLIO B OKHE
AOKYMeHTa Npu NpocTaHoBKe pa3Mmepa. OTOT HOBbIM BapuaHT Ha3BaH AemomMamu4yeckoe
pa3mMeujeHue.

MpexHun BapnaHT Aemomamuyeckoe pasmeuwjeHue (NpeaHasHavYeHHbIM Ans
pasMeLLeHnsa HaanucK nocepeanHe Mexay BblIHOCHbIMU JIMHUSIMU UM CHapYXW OT HUX)
nepenmveHoBaH B PukcuposaHHOe pa3meuwjeHue.

HoBbIN BapnaHT pasmeLleHnsa TeKCTa JOCTYMNEH BO BCEX pa3mepax, npeaycmaTpmuBatoLLmx
HaCTPOWKY MOMOXEHNS HAQNUCK, KPOME SIMHEMHOIO LLeMHOro, JIMHENHOMO U YrfiIoBOro C
06pbIBOM M pagnanbHOro ¢ U3fIOMOM.

HopaboTaHbl KOMaHObl MOCTPOEHUS JTOMAHOW U KPUBBIX.

- KomaHga NURBS nepenmeHoBaHa B CrninaliH no nosrocam. B 3Ty komaHay v B
komaHay JlomaHasi no6aeneHa Tabnuua KoopauHaT BEPLLMH, B KOTOPOW
oTobpaxalTcst KOOpANHATLI TOYEK, 3afaHHbIX AN NOCTPOEHNs. BO3MOXHO YTeHue
OaHHbIX B Tabnuuy 13 BHELLHero dpanna u 3anucb KoopanHat us tabnuubl B dann.

- KomaHga Kpueasi be3be 3ameHeHa komaHgow CnnaliH mno moykam. [py nocTpoeHnn
cnnanHa no Todkam MOXHO BbibpaTb Tvn co3gaBaemon kpuson: NURBS-kpueas no
moykam vnn be3be n ykasatb cnocob popMmpoBaHMa NnapameTpoB TOYEK:
JlureliHblii, Mo dnuHe xopdbl, enmpocmpemumenbHbIl. Kpome TOro, B pexnme
penakTMpoBaHusl CO30aHHbIX BEPLLUMH MOXHO YNpaBnsaTb POPMON crinanHa B KaXKaomn
BepLMHe, 3aaBasi HanpaBeHne N AnNvHy BeKTopa NPon3BO4HON N 3HaYeHne
KPVBU3HbI.

Ha o6bekt NURBS-kpueast no moykamM MOryT HaknagblBaTbCa NnapameTpudeckme
OorpaHuYeHus.

MepepaboTaH yHKUMOHAN aBTOCOPTUPOBKM ByKBEHHbIX 0603HaYvYeHn. B aBTocopTupoBke

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

— MeHATb OyKkBbl B 0603HA4YEHMSIX MPOCTON NepecTaHOBKOM 0603HAYEHWI B CMIMCKE
copTMpyemMbiX 06bEKTOB (paHee Ans aToro TpeboBanock OTKIHYNTL aBTOCOPTUPOBKY,
ncnpaeuTb OYKBbI 1 CHOBA BKITHOUYUTbL aBTOCOPTUPOBKY),

- npucsavBaTb pa3HbiM 0603HAYEHUAM OOHY U Ty e BYKBY C COXpaHEeHneMm
aBTOCOPTMPOBKM,

= UCKMYaTb 13 aBTOCOPTMPOBKM OTAENbHbIE 0603HAaYEHNS.

OTW BO3MOXHOCTW peanv3oBaHbl 3a CHET UCNONb30BaHWS ANsi aBTOCOPTMPOBKMN TOFO Xe

MexaHu3ma, YTo 1 Ans Hymepauun: cosgaHa CUCTEMHas rpynna Hymepaumm

#Aemocopmupoeka, BKIIOYEHNE B KOTOPYIO OOBEKTOB O3HAYaET, YTO OHU Yy4acTBYIOT B

aBTOCOPTMPOBKE, T. €. nony4yatoT OyKBbl, onpeaensemMble HaCTPONKOW rpynnbl

#Asmocopmuposka. HacTponka aTon rpynnbl No-NpexxHeMy NPon3BOANTCA B pasgene

Aemocopmupoeka HacTpoe4vHoro aguanora. B ananor gobasneHbl onuun, no3sonstowue

BKIHOYATb 1 OTKIHOYATb COPTUPOBKY OOBEKTOB MO YMOSYaAHMIO.

Mopsgok paboTbl ¢ 06bekTaMmn He M3MEHUNCA: ANa Toro, YTobbl 0GBEKT y4acTBOBan B

aBTOCOPTMPOBKE, HEOOXOAMMO NpY €ro Co34aHUM UNN PeAaKTUPOBAHUM BKITHOYUTL ONUUIO

Aemocopmupoeka Ha [laHenu cBoncTB. VCKnoyeHne CocTaBnsaioT pasMepbl — OHU
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nobaenaTcs B rpynny #Aemocopmupoeka TOJIbKO BPYYHYHO.

MosiBunack BO3MOXHOCTb accoLmMmMpoBaTh 0603HAYEHNS LWEPOXOBaTOCTH, 6asbl N NUHWUIA-
BbIHOCKM (B TOM YMCre BXogsLmMe B COCTaB Apyrnx 0603HayeHnin) ¢ BbIHOCHbIMU U
pas3MepHbIMU JIMHUAMW pa3MepoB, a TakkKe C OTBETBEHUAMM U NOSNIKaMN NNHUIA-BLIHOCOK
(paHee oHM accouMMpPOBanNMCh NULLL C FEOMETPUYECKUMUN OO BEKTaMM).

MosiBUNachb BO3MOXHOCTb CO3[4aHUSA TEKCTOBbIX METOK — HaAMnucemn, CBA3aHHbIX C
obbekTamun. TekcToBble MeTKM MOryT 6bITb Ao6aBreHbl K 0603Ha4YeHno gonycka opmsbl,
0603HayeHnto 6asbl 1 3Haky wepoxosaTocTn. Co3gaHne TEKCTOBOM METKU NPOU3BOANTCH
komaHgon fJo6asumb meKkcmoegyro Memky U3 KOHTEKCTHOTO MEHIO BblAENEHHOro
0o6bekTa, yaaneHme — KkomaHaon Yoanumbs mekcmoegyro memky. [1o ymonyaHuio HoBast
TEeKCTOBas MeTKa COAEPXMT OAMH CUMBON «3Be3404Kar. [pn HeobXoaUMOCTM TEKCT METKM
MOXHO OTpefaKTUpOBaTh Kak 0ObIYHbIV TEKCT Ha YepTexe. HacTponka napameTpoB MeTKU
(B TOM yncne 3agaHve ymon4yaTenbHOro TekcTa) NpouM3BoAMTCA B pasfene Tekcmoeasi
Memka HacTpoeyHoro avanora (Ha Bkrnagke Hoebie 0oKyMeHmbl — ONs HOBbIX
rpadmyeckmx JOKYMEHTOB, Ha Bknaake TeKyuwjuli OOKyMeHm — [N TEKyLLero
[OKYMEHTA).

MosiBUNack BO3MOXHOCTb pa3meLLeHMs BUAOB YepTexa cornacHo TpeboaHunam ISO 128-
30 2001 (E). Ons Boibopa BapuaHTa pasMeLleHnst CnyxuT rpynna onuuni lNMpoeKyuoHHbIU
Memod B anarnore HaCTPOWK1 NapamMeTpoB HOBOroO Buaa. Jta rpynna cogepxut onuun: Mo
nepeomy yany vi [lo mpemsemy yany. [1o ymonyaHuio BkrtodeH metos Mo nepeomy
yany — eMmy COOTBETCTBYET CXxema pasmMeLleHnsa suaos, npuHaras B FOCT 2.305-2008.

KomaHaa BcTaBku doparmeHTa B rpadhnyecknini JOKYMEHT (UM 3CKu3) Tenepb no3sonseT
BCTaBNATb oparMeHThbl U3 6Mbnnotek doparmeHToB (*./fr). ns aTOro Hy)XHO B Ananore
OTKpbITUS halina, NOsIBMSIOLWEMCS NOCIe Bbi30Ba KOMaHAbl, BbiOpaTh TN daininos
KOMITAC6ub6nuomeku gppaecmeHmos (*.Ifr) n ykasaTb HyxHyto 6ubnunoteky. Boibop
parmeHTa npomnssBoauTcs Ha NaHenun CBOMCTB B NpoLecce BCTaBKM.

YcoBepLleHCTBOBaH NPOLECC peaakTUpOBaHNA NIMHENHBIX Pa3MepoB C NOMOLLIbHO
XapaKTepHbIX ToYeK: Tenepb, €CNU pasMepHas Haanucb, pasMmelleHHas Bpy4yHyro nnu
Aemomamu4ecKu, HaXOANTCS CHapPY>XW OT BbIHOCHbLIX SIMHUIA, TO Ha KOHLE pa3mMepHOmn
NNHUN NOSABASIETCA XapaKTepHasi ToYKa, Npy NepemMeLLeHnn KOTopor opMmnpyeTcs norka.
[nNuHa NMMHMK-BBIHOCKM B 3TOM Clyyae paBHa HyIio, T. €. NoSika Ha4YnHaeTCcsa OT pa3mepHOn
NUHUAK.

Tenepb n3obpaxkeHne, Nony4yeHHoe B pesynbTaTe CO3[4aHus BbIHOCHOMO 3fieMeHTa B
HeaccoLMaTMBHOM YepTexe, CBSA3aHO C UCXOAHbIM M3obpaxeHnem. Ecnu ncxogHoe
n3obpaxeHue (1. €. BUA, B KOTOPOM HaxoamTcsi 0603HaYeHMEe BLIHOCHOMO 3fiEMEHTA)
N3MEHEHO, TO BUZ C N3006paxeHNeM BbIHOCHOIO 3/1eMeHTa OTMeYaeTCsi KpacHOM
«ranoykovi» B [lepese MoZenu, a B OkHe YepTexa oTobpaxaeTcs nepeyepkHyTbIM. YTo6bI
NPUBECTM BbLIHOCHOW 3NIEMEHT B COOTBETCTBME C UCXOAHBLIM BUAOM, CrieayeT Bbi3BaTb
komaHay lNMepecmpoumsb 13 meHo Bud unu komaHay lMepecmpoums eud 3
KOHTEKCTHOIO MEHIO BLIHOCHOMO 3fieMeHTa B [lepeBe yepTexa.

MosiBuNack BO3MOXHOCTb OTOBPaXeHUss pamok (T. €. rabapuTHbIX NPAMOYTrOfbHUKOB)
aKTMBHbIX BMOOB YepTexa (paHee pamMku oTobpaxkanucb nuilb AN BbIKIIOYEHHbIX U
accoumaTtuBHbIX BUOOB). BkntoveHne/oTknioYeHe n HacTporika napaMeTpoB OTOBpaKeHNs
paMOK B1UOOB NPON3BOAUTCS B Ananore HaCTPOWKN OTPUCOBKN BUAOB.

B okHe Ceolicmea Tenepb JOCTYMHbI BHELWHWE NEPEMEHHbIE BCTABMEHHbLIX B JOKYMEHT
dparMeHTOB.

Tenepb K pasamepHOn HaaNUCKU NIMHENHOIO pasmepa, CUMMETPUYHOIO OTHOCUTENTbHO
OCEeBOWN NMNMHUKN, aBTOMaTU4Yeckn aobaensaeTcs 3Hak gnameTpa. CUMMETPUYHBLIN NIMHENHBIN
pasmep co3gaetcsa komaHoon JIuHelHbIlU pa3Mep NMyTeEM YKa3aHUS OCBOW JIMHUM U TOYKM
nnun komaHgon JluHelHbIU pa3mep ¢ 06pbIBOM NyTEM YKazaHUs OTpeska U
napansiefnibHon eMy 0CeBOW JIMHUM.

MpuBA3ka K cepeanHe KPMBOKM Tenepb OCYLLECTBNSAETCA C MOMOLLbIO NpuBa3ku CepeduHa
(paHee ansa atoro ucnonb3oBanack npuedAska bauwkalwas moyka).
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17. TlosiBUnacb BO3MOXHOCTb 3adaHus ASMHbI npoaoJKEeHNA pa3MepPHbIX NUHWIA pa3mepoB: B

Amarnor HaCcTPONKM NapaMeTpoB OTPUCOBKM pasmMepoB A06aBNEHO Mofe 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)eHue Ha BKragke
Pa3smewieHue NaHenn cBOMCTB NpU CO3gaHUN HAAMUCK.

YnpaBneHue BUOOM TeKcTa Npu BbINONHEHUN koMaHabl CuMMempusi NPon3BOAUTCS C
NMOMOLLIbIO onuun 3epkasibHO ompasumbs mekcmai. [py BKIOYEHHON ONUUN TEKCThI
3epKanbHO OTpaXkalTcs, MPU OTKIMIOYEHHON — COXPaHSAT BUA.

Tenepb MOXHO HACTPOUTL KONMYECTBO M PaCMONOXEHNEe XapaKTepHbIX TOYeK Ans
nepemMeLleHns Hagnucu (oTobpaxarTcs Npu ee BbiAeNeHnn) B rpadnyeckom JOKYMEHTe n
3cku3e. [loCTynHO Tpy BapuaHTa, B TOM YMCMe C pacrnonoXeHneM ToYeK no yrnam v B
cepegmHax CTOPOH rabapuTHOro NPSMOYroribHMKa HagnucK. Hactpovika BbINONHSAETCS B
awnanore, BbidbiBaeMoMm komaHgon Cepeuc —lMapamempbl — Cucmema —
Ipagpuveckuli pedakmop — XapakmepHblie MOYKuU.

Bo Bce ananory HacTporikM TEKCTa AN HOBbIX M TEKYLLEEro JOKYMEHTOB (HacTpolika TekcTa
TEKCTOBOIo JOKYMEHTA, TEKCTA Ha YepTexe, TeKCTa TeXHUYECKUX TpeboBaHui) gobaeneHa
kHormka lMapamMempsbi cnucka, No3BoNsoLWas HacTPOUTb HyMmepaLmio ab3aLes.
OcoGEHHOCTLI0 HACTPOWKIN NapaMeTpPoB CrMcKa A TEKCTa Ha YepTexe ABMNSeTCs To, YTo
OHa UCMOoNb3yeTcs TONbKO B HOBOM TEKCTOBOM 06beKTe rpachmyeckoro AokymeHTa. Ee
n3MeHeHve nNpu paboTe C TEKCTOM He BNUSIET HA HACTPOWKY AOKYMEHTa U apyrue
TEKCTOBble 06beKTbl. B ocTanbHbIX criyyasix (CNMcku B TEKCTOBOM JOKYMEHTE U
TEXHUYECKMX TPebGoBaHMSAX) U3MEHeHNe NapamMeTpoB crincka npu paboTe ¢ TEKCTOM
N3MEHSIET HAaCTPOIKY OKYMEHTa 1 HaoGopoT.

Tenepb MOXHO U3MEHATb NOPAAOK CNeAoBaHNA pa3aenoB TEKCTOBOIO AOKYMEHTA,
«nepeTackmMBas» MX MblLbO BBEPX MW BHU3 B NIEBOM OkHe MeHempkepa AoKyMeHTa.
dopmaT 1 opueHTaumMs NTMCTOB NpU NepeMeLLeHN pasaena CoXpaHaoTCs.

MMMeyamp

1.

Tenepb AN neyaT MHOrONMCTOBOIO AOKYMEHTa U3 rMaBHOro okHa (T.e. Yepes auanor
Meyamb dokymenma, 6e3 Bxoda B NpeaBapuTeNbHbIN NPOCMOTP) AOCTATOYHO, YTOObI
NUCTbl UMENN OAMHaKOBLIN pa3mep. PaHee TpeboBanach Takke oguHakoBasi opueHTauus.

B pexvmMe npeaBapuTenbHOro NpocMoTpa nepen nevatbio nosiBunack komaHga
Macwma6 no ebideneHHbIM nucmam. locne ee BbI30Ba BblAENEHHbIE NNCTbI
0OTOGpaxatTCs MONMHOCTLI0 B MaKCUMarnbHO BO3MOXHOM MacluTabe.

Mpn aBTONOArOHKE NUCTLI JOKYMEHTOB TeNepb MOryT aBTOMaTU4eCKM NOBOpaYMBaThCs Ha
90°, ecnn 310 HEOBXOAMMO ANS BbINONHEHUS NOATOHKM, T.€. ONTMMMU3ALUN pa3MeLLeHUs
AOKYMeHTOB Ha Oymare. PaHee aBTonoAroHka BbINOMHANACH NULb 3a CHET UBMEHEHNS
MacLuTaba nucTos.

Tenepb nocie BbINMOJNTHEHNA B NpeaBapuTesibHOM NMpoCcMOoTpe onepau,mﬁ, NM3MEHALLINX
KOTM4eCTBO CTpaHUL nevyaTn, Ha 3KpaHe OTO6pa)KaI-OTCFI He BCe JIUCThbI, KaK paHbLle, a Te
Xe, 4To ObiNn BUOHLI HA MOMEHT 3anycka onepauunu.

Paboma co cneuugukayueli

1.

Tenepb Npu OTKPLITUM crieunduKkaLumn He NPOM3BOANTCA ee aBToMaTu4eckas
aKTyanusauusi, a N1lb BbINOMHSAETCA NPpOBEpPKa COOTBETCTBUSA MeXay cneuundmkaumen n
NOAKIMIOYEHHBLIMU K HEl foKyMmeHTamu. Ecnn oGHapyxeHo paccornacoBaHue, To
cneumndmrkauns otobpaxkaeTcs NnepevepkHyTON MYHKTUPHBLIMU NIMHUSIMU U BblaaeTcs
3anpoc Ha nepecTpoeHue cneuundukaumm. Monb3oBaTenb MOXeT:
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- [lloaoTBepamnTb NepecTpoeHne — CBsA3aHHbIe CO crieumdukaLmen YepTexu n coopku,
KOTOpble Ha JaHHbI MOMEHT He akTyarbHbl, NepecTpanBatoTCs, Nnocne 4Yero aHHble 13
HUX NepeparoTca B cneumduKkaumio.

- OrTkasatbCcsl OT NepecTpPOeHNss — HU cneumduKauns, HN NOAKMIYEHHbIE K HEeR
OOKYMEHTbI HE N3MEHAIOTCS; cneundmuKauns octaeTcs NepeyepkHyTon, HO 3TO He
MeLlaeT ee pefakTMpoBaHuio 1 nevatu. MNpun Heob6xoanMMOCTM cneunduKkaumnio MOXHO
nepecTpouTb NO3Xe — C NOMOLLbI KOMaHabl Bud — lMepecmpoums.

3anpoc Ha nepecTpoeHre cneunukaLmn MoXeT NOSBNATLCS HE TONbKO NMPU OTKPbITUM
cneundukauumn, Ho 1 Npu paboTe ¢ HeRn, ecnv B NOAKMYEHHbIX AOKYMEHTaxX NPOoM30LLIN
N3MeHeHus1, TpebyloLme nepedayn B cneumpukaumio.

[lo6aBneHbl HACTPONKK, ynpaBnsAoLLMe aBTOMaTM4eCKMM OOHOBNEHNEM N COXPAHEHMEM
AOKYMEHTOB, MOAKITIYEHHbIX K cneumndukaumm. [laHHble HaCTPONKM NPON3BOAATCA Ha
Bknagke Cucmema obLiero HaCTpoOeYHoro avarnora, B pasgene Pedakmop
cneyugukauyuli — Mapamempbi 06HO81eHUSI O0KyMeHmMoe. OTOT pa3fenl COAepXuT
ABe onumn (Mo yMOYaHMUIO BKIKOYEHbI):

- [pu nepecmpoeHuu cneyugukayuu coxpaHsimb MoOK/IH04eHHbIe OOKYMeHMbl,
OMKpbIMbIe 8 «C/IEMOM» PeXUMe — eCIn BKII0YEHa, TO NOAKMOYEHHbIE K
cneundukaunm AOKyMEHTbI, KOTOpbIE NPY ee NepecTpoeHnn GbINn OTKPbIThLI B
«CNenom» pexxume 1 NepecTpoeHbl, 3anncbiBalOTCA Ha AUCK HEMEOEHHO U
6e3ycnoBHO, a ecrv OTKIIYEHa, TO 3TN AOKYMEHTbI 3anN1CbIBalOTCA TOMbKO Nocne
COXpaHeHus crneunduKkaLmnmn 1 He 3anncbiBalTCsA B CryYae 3aKpbITUs cneumdgukaumm
©e3 coxpaHeHus.

- [lpu coxpaHeHuu cneyugukayuu nepedasampb 0aHHbIe 8 MNOOK/IIOYEHHbIe
GOKYyMeHMbI — eCN BKIHYEHa, TO NPU COXpaHeHUn creuudukaumm npon3BoamnTcs
aBTOMaTMYecKasl nepefada AaHHbIX U3 Hee B NOAKMHYEHHbIE JOKYMEHTbI, ECIN
OTKMOY€eHa, TO nepeaaya He NPOM3BOAUTCS HU MPU CoOXpaHeHUn cneundunKkaumm, Hu
npu Bbl3oBe koMaHabl CUHXPOHU3ayusl.

MosiBMNack BO3MOXHOCTb COPTUPOBKN 0O6BLEKTOB B pasaenax cneundukaumm donee 4em
Nno oHoON KonoHke. Monb3oBaTenb MOXET 3a4aTh CMMCOK KOMOHOK, MO KOTOPbIM
NPOU3BOANTCS COPTUPOBKA, U TUM COPTUPOBKU B Kaxaon 13 HUX. CopTMpoBKa MO KOFOHKaM
BbIMOIHSAETCA B TOM MOPSAKE, B KOTOPOM OHU NMepeydncrneHbl B cnucke. [JaHHasa HacTpovika
Npon3BoANTCA Ha HOBOW Bknagke Copmupoeka avnanora pegakTupoBaHus CTUNS pasaena
crneundukaummn. Ata BKNagka cogepxuT onumio O6bekmsbl 8 pa3zdesie copmuposamb
(nepeHeceHa ¢ Bknagkn Hacmpolku) n CMCOK KONOHOK C yKa3aHMeM TUMOB COPTUPOBKM.

MosiBunacbk BO3MOXHOCTb ynpaBneHnsa NoOpsiAKOM COPTUPOBKM 06bEKTOB cneumdukauum no
kody B pasgene [JokymeHmauyus. Ona atoro B nognanky \Sys rmaBHON nanku CUCTEMB
pobaeneH dann GRAPHIC.KDSP, cogepxalimii nepeyeHb KogoB JOKYMEHTOB B TOM
nopsiake, B KOTOPOM OHM AOSMKHbI CrieaoBath B pasgene JokymeHmauus COrnacHo
ctaHgapty. dopmart panna TEKCTOBbIN, T.€., OTPeLaKkTUpoBaB AaHHbIV ¢ann,
nonb3oBaTeslb MOXET U3MEHUTb YMOMYaTelbHY0 COPTUPOBKY, HANpUMep, B criydyae
NcnonbL30BaHWsl HECTaHO4AaPTHOro Koda. PaHee copTmMpoBKa no kogy NponsBoannach
cornacHo nopsgky cnegosaHuns kogos B dpanne GRAPHIC.KDS.

Ecnn ceowncTtBy Pa3desn crneyugukayuu KOMMOHEHTA UMK Tena NPMCBOEHO 3HAYeHne
Mamepuaribi, TO B 94enky HaumeHosaHue COOTBETCTBYHOLLEro o6bekTa cneumdukaumnm
Tenepb aBTOMaTUYECKN 3aHOCUTCA 0003HaYeHNe MaTepuara 3Toro KOMMNOHEHTa Unu Tena.
Kpome Toro, 0603Ha4yeHne matepuarna CTaHOBUTCS Takke HAaMMEHOBaHNEM
KOMMOHeHTa/Tena. AHanorm4Ho, ecnm cBoUCTBY Pa3sden cneyugukayuu Mogenu B Lerom
npucBouTb 3HavYeHne Mamepuarsibl, To 0603Ha4YeHNe maTtepuana mogenu 6yaeTt nepeaaHo
B ee 06bekT cneundmkaumm (onss cbopkn — BO BHELLHUIA OOBEKT) N B HAMMEHOBaHME.

Umnopm u akcnopm

1.

B ananor HacTponkn yTeHns dannos oopmata DXF nnn DWG Ha Bknagky [JaHHble
pobasneHa onuust FpaHUYybl 8UOOBLIX 3KPaHO8 Mo 2abapumam. Ecnu oHa BKNOYEHa,
TO dhopma BMAOBbIX IKPAHOB MMMOPTMPYEMOro JOKYMEHTa ynpowiaeTcsa Ao rabapuTHbIX
NpsIMOYronbHUKOB. B pe3ynbTarte, ecnv BMAOBbIE 3KPaHbl He NpsiMoyronbHbl, B KOMITAC-
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[IOKYMEHTE MOryT OKa3aTbCsl «JTULLHME» OOBbEKTbI, HE OTOOPaXKaBLLMECS B MCXOOHOM
[IOKYMEHTEe n3-3a TOro, YTo HaxoAWnMCh 3a NpeaenaMy BUOOBbIX 3kpaHoB. Mpu
OTKIJIOYEHHOW onuun hopma BUAOBbIX 3KPAHOB He ynpoluaeTcsi, Ho obpaboTka JoKyMeHTa
MOXeT 3aHMMaTb bonbluee Bpemsi.

Tenepb BoO3aMOXXeH nmnopT cannos Parasolid o 25-omn Bepcun dhopmaTta BKNHOYUTENBHO.

YcoBepLleHCTBOBaAH 3KCMNOPT AOKYMeHTOB B hopmat PDF.

- [lapameTpbl pa3HeceHus1, eCrniv oHW 3agaHbl B c6opoyHor Mmoaenu, nepenatotca B pdf-
dann. MNpu npocmoTpe Takoro danna B Adobe Reader ynpaBneHue pasHeceHnem
NPON3BOANTCS C MOMOLLbIO 3NIeMeHTa ANsd NpocMOoTpa aHMMauun Ha naHenu 3D-
WHCTPYMEHTOB.

- B guanore Hactpowiku 3anvcn B dopmat PDF nosiBunacek onunsa CoxpaHumab
Hacmpoliku. Ecnv oHa BKknoYeHa, To NapaMeTpbl, yCTaHOBIEHHbIE ANS 3anncu
TekyLlero AoKyMeHTa, OyayT MCNonb30oBaTbCAa A8 3anncu BCex nocrneayroLmnx
OOKyMeHTOB. pun coxpaHeHun cneuundunkaumin, rpapuueckmx n TEKCTOBbIX JOKYMEHTOB
B HACTpPOEYHOM Juarore NpUCyTCTBYET TaKkkKe KHoMNka ®@usibmp, No3BongoLLas
HacTpouTb PUNLTPLI BbIBOAA

YcoBepLueHCTBOBaH akcrnopT mogdenen B popmat STEP AP214 n nmnopt u3 atoro

¢dopmara.

- [losBunacb BO3MOXHOCTb YTEHUS U 3aNNCKN TEXHUYECKNX TpeboBaHUN.

- [lpn HacTpoKKe aKCnopTa MOXHO BKITOUYNTL reOMeTprUYecKoe npeactaBneHne TekcTa
(31O 0O3Ha4aeT, 4To OYyKBbI BYAYT NepenaHbl Habopamm OTPE3KOB) M BbIbpaTh cUCTEMY
KOOpAMHaT, B KOTOPOM AOMKHA ObITh 3anMcaHa Mmoaens. HeBunaumble 06bekTbl Npu
3anmcm COXpaHST NPU3HaK «CKpPbITbI» (paHee, ecrnv nepegaya CKpbiTbIX 0ObEKTOB
Oblna BKIKOYEHa, OHWN 3anUCbIBanuCh Kak BUANUMbIE).

- [lpw HacTporKe NMNopTa MOXHO BKITHOUUTb CLUMBKY NOBEPXHOCTEN U 3a4aTb TOYHOCTb
CLUMBKW (MaKCMManbHoe pacctosHue mexay pebpamu clumBaeMbiX MOBEPXHOCTEN).

YcoBepLueHcTBOBaH akcnopT mogenen B popmat IGES u umnopT 13 atoro coopmara.

- TlosaBuncs guManor HaCTPOWKKN 3anucu, B KOTOPOM MOXHO BbiGpaTb 3KCMOPTUPYyEMbIE
06beKTbI (Tena, NOBEPXHOCTU, KPMBbIE, TOYKKN, 3CKU3bI), YKa3aTb CUCTEMY KOOPAUHAT, B
KOTOPOW OHW OOIMKHbI ObITb 3anMcaHbl, yTOYHUTL CBeAeHMst 00 aBTope 1 opraHu3auuu,
BBECTU KOMMeEHTapui. [Ins BbI30Ba HACTPOEYHOro Anasnora HyXXHO BblGpaTb KOoMaHay
CoxpaHumb ¢ napaMmempamu U3 MEHIO KHONK1 CoxpaHumb npu 3anucu danna.

- [losiBunca gnanor HaCTPOMKN YTEHUS, B KOTOPOM MOXHO BblOpaTb MMMNOPTUPYEMbIE
00bekTbl (Tena, NOBEPXHOCTU, KPUBbLIE, TOYKWN), BKITHOUUTL UIN OTKMIOYNUTE CLUMBKY
NOBEPXHOCTEN N 3a4aTb TOYHOCTb CLUMBKU (MaKCMManbHOE pacCcTosAHUE MEXay
pebpamu clumBaemblx NoBepxHOCTEN). [INs Bbl30Ba HACTPOEYHOrO Ananora Hy>HoO
BbI6paTb KoMaHay OmKpbIMb ¢ napaMempamu U3 MEHIO KHONKN OmMKpbImb Npu
yTeHun panna.

MosiBunca guanor HacTpoKrku 3anucu mogernen B coopmat STL. B atom gmnanore MoxHO

BblIOpaTh aKCNOPTUPYEMbIE OOBHEKTLI: TEMNA UM NOBEPXHOCTU, CUCTEMY KOOPAMHAT U

eVHULbBI ANWHBI, B KOTOPbIX ByayT 3anucbiBaTbCs pesynbTaTbhl TPUAHIYNSaLUMKY, a TakkKe

TOYHOCTb TPUAHTYIISALMM:

- MakCcuMMarnbHO€e NMHENHOE OTKIMOHEHNE TPEYronbHbIX rpaHen OT UCXOOHOWM
NOBEPXHOCTH,

— MakcuMMarsnbHOe YrfioBoe OTKINOHEHNE HOpMarnen TPeYronbHbIX FfpaHen apyr oT gpyra,

- MakcumanbHas AnuHa pebpa TpeyronbHOn rpaHu.

MosiBUNacb BO3MOXHOCTb LONOMHUTENBHON HACTPOMKN 3KCNopTa rpadpmnyeckmnx
AokymeHToB B hopmaT DXF n DWG — ¢ nomouubto ini-channa. dann JormkeH Ha3biBaTbCs
dwgdxfExpAdvanced.ini n HaxoguTbCA TaM Xe, rae KOHUIypaunoHHbli dann bubnmoTteku
akcnopTta dwgdxfExp.cfg (no ymonuanuto B nanke C:\Users\<User>\AppData\Roaming\As-
con\Kompas3D\[eepcus]). B cdbanne gomkHa 6biTb cekums [Export], koTopasi MoxeT
cofepxaTb cnegytoLime Krouu:
— LinestyleByl ayer — ynpaBnsaeT napameTpoM Tur UHUU; 3HAYEHNA KIoya:

- 0 — TUN NUHWIA 3aBUCUT OT CTUNS,

- 1 — Bce nuHum nmetot Tun o cnoro (ByLayer);
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- FillingAsWipeout — ynpasnsieT pe3ynbTatoM aKcnlopTta 3anuBku € LBETOM (POHa;

3Ha4YeHus Kroya:
- 0 — 3anueka ceporo uBeTa,
- 1 — obbekT «mackuposkay (Wipeout);

- OneBlockFrginsert — onpegensieT, 6yaeT N B AOKYMEHTE cO3[aBaTbCsa OTAeNbHOEe
onpedeneHue brioka (Block Definition) ans kaxgoro ns exoxdeHud 6roka (Block
Reference), obpasyomxcsa B pedynbTare 3KcrnopTa BCTaBOK OAHOIO U TOro Xe
hbparmMeHTa; 3Ha4YeHUs Kroya:

- 0 — kaxpoe BxoxaeHne 6rioka uMmeeT cobCTBEHHOE onpeaeneHue,
- 1 — BCe BXOXAeHus 6rioka, COOTBETCTBYIOLLME BCTAaBKaM OOHOIO 1 TOTO Xe
parmeHTa, umetoT obLiee onpeaeneHve.

8. WcknouveHa BoamoxHocTb 3anucn KOMIMAC-gokymeHToB B hopmaTt WMF.

lpunoxeHus

1. [HopaboTaHa 6mbnnoteka CepeuUCHbI€ UHCMPYMEHMbI.
- [obaBneHbl KOMaHAb!:

- [Nob6aBneHa komaHaa Cumeosnbl 00k Kpueol. OHa NO3BOSSET PaCnoNoXUTb
BBEeAEHHbIE CUMBOSbI (OHW AOMKHbI ObITb pa3geneHsl Nnpobenamu) BAONb YKa3aHHOW
KpvBoW. [loCTynHbI cneayroLme HacTPONKK:

— BbIGOp y4acTKka KpMBoOW,

- 3ajaHve CMeLLEeHUS — pacCTOSAHUSA Mexay KpMBOW 1 cCUMBONamu,

- BblIOOp HanpaeneHus,

- BbIGOP OpMEHTaLMN — Kaxablii CUMBOIN NOA onpeAeneHHbIM YriioM K KacaTenbHou
B COOTBETCTBYIOLLEN TOYKE KPUBOW UM BCE CMMBOSIbI MOA4 OAHUM U TEM e YITIOM K
ropusoHTanu.

- Bcmaeska ¢huecyp, 3Hakog, 0603Ha4eHull — NO3BOMSET BCTABNATb B JOKYMEHT
dparmeHTbl U3 Gubnunotekn *Ifr, ykazaHHOM Nonb3oBaTeENEM Npu HaCTPONKe
npunoxeHus. Mo ymonyaHuio ncnonb3yetca oubnuoteka Shapes_and_signs.lfr,
cofepxawas cnegyoumne n3obpaxeHus:

— KOHTYpbI (S-KpuBbIE, OYyrM, CKOObI)
- 0603HavYeHus cneynanbHbIX ONTUYECKUX MOKPLITUN,
— YCIOBHbIE 3HaKW,

durypsl (KOHyc, TOp, nas v ap.),

LEeHTPOBbIE OTBEPCTUS,

— 3NEeMeHTbl KUHeMaTUYEeCKUX CXeM (KMHeMaTuyeckue napbl, Kynadku, mydTbl,
nepegayv, NOALWNMHUKN, ToNKaTenu n ap.).

- Omeepcmue no wabsioHy — No3BONSET BCTaBUTb B JOKYMEHT n306paxeHne
OTBEPCTUSA, NapameTpbl KOTOPOro 3anMcaHbl B yka3aHHOM wwabnoHe. LabnoH
OOMmKeH ObiTb CO3aaH 3apaHee B NpoLecce NOCTPOEHUS APYrMX OTBEPCTUN.

- Aemomamuyeckoe rnpeobpasosaHue 3a/1u80K 8 WMpPUxX08KU (U Haobopom) —
NO3BONSAET 3aMEHUTb YKa3aHHble 3arnvBKN LUTPUXOBKAMM C ymMon4yaTernbHbIMU
napameTpamu 1 Hao6opoT, 3aMEHUTb LUTPUXOBKU 3arMBKaMU.

- lMpeobpa3oesaHue 3a51u80K 8 WMpPUX08KU (u Haobopom) no obpasyy —
NO3BONSAET 3aMEHUTb YKa3aHHble 3arvBKM LUTPUXOBKaMM C NapameTpamu, B3ATbIMU C
y)Ke CYLLECTBYHOLLEN B JOKYMEHTE LUTPUXOBKKN (06pasua) n HaobopoT, 3aMeHNTb
LUTPMXOBKM 3anvBkamMu ¢ napameTpamu obpasua.

- lModobue o6bLekma — NO3BONAET NOCTPOUTL IKBUANCTAHTY YKa3aHHOW KPUBOW;
BO3MOXXHO CO3[aHNe OAHOW 3KBUONCTAHTbl — C BbIOPaAHHOW CTOPOHbI OT 06BbEKTa
Unu aByx — ¢ 06enx CTOPOH.

- HapyxHas pe3b6a — No3BONSAeT CO34aTb B AOKYMEHTE U3obpaxeHne CTepKHA
3afaHHOro anameTpa c pe3bbont (Bua ceepxy); BOSMOXHO NMOCTPOEHWE CTaHAapTHOW
N HecTaHAapTHOW pe3bb, a Takke BbI6Op CTUNEN NNHWIA.

- lMepecmpoums omeepcmusi u usobpaxeHusi pe3b6 — No3BONSET BOCCTAHOBUTb
B3aMMHOE MOJIOXEHNE KPUBOW N CBA3AHHBLIX C HEN M300paXXeHWIn OTBEPCTUI U pe3b0.
CBA3b co3gaeTcsa nyTeM ykasaHus KpMBOW MpU CO34aHUM OTBEPCTUN N pe3bb;
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nepecTpoeHune TpebyeTcs, ecnu B pesynbTaTe peaakTUpOBaHUSA N3MEHMUITOCH

nonoxexue, hopma unm pasmep Kp1MBoW.

- KomaHgpbl noBopoTa 06beKTOB — MO3BOMAOT NOBOPaYnBaTh OTAENbHbIE OOBHEKTLI U
rpynnbl Ha 90° nnu 180°; LEHTPOM NOBOPOTA ABNSAETCS LEHTP rabapuTHOro
NPSAMOYronbHMKa 06bEKTa NN rpynnbl 06 bEKTOB.

- KomaHgpl 3epkanbHOro otpaxxeHust 06 bekToB — MO3BOMSOT OTpaXaTb OTAENbHbIE
00BbeKTbl U rpynnbl OTHOCUTENBHO BEPTUKANIBHOWM NN rOPU3OHTAaNbHOW OCEBOW
nnHuKn. OceBas NPOXoauT Yepes LeHTp rabapuTHOro NPSAMOoyrofibHuka obbekta unm
rpynnbl 06 bEKTOB.

- KomaHgpl BblpaBHMBaHNA 06 bEKTOB — MO3BONSAIOT BbIPOBHSATL MO 3a4aHHOW TOYKE
Kpasi unun ueHTpbl rabapuTHbIX NPSIMOYrOfIbHUKOB YKa3aHHbIX 06bekToB NMbo
COBMECTUTb LIEHTPbI 3TUX NPSAMOYrONbHUKOB.

- Hacmpoliku npunoxeHusi — no3BonseT 3a4athb:

- Ons komaHabl Bcmaeka ¢pucyp, 3Hakoe, 0603HayeHull — nonHoe nMsi anna
BubnuoTekn parmeHToB, pasaen GnbnunoTekn n BCTaBnAaembli N0 yMOMYaHMIO
dparmeHr,

- ans komaHa Omeepcmue v Omeepcmue no wabsoHy — NyThb K Nanke
XpaHeHusi hannos WabrioHOB OTBEPCTUN.

WHcTpymeHTanbHas naHens 6MbnvoTekn Tenepb BKOYaeT B cebsa crnepyowme

naHenu: MHcmpymeHnmeol, Onepayuu ¢ KoHmypamu, Omeepcmus u pe3bbbl,

Moeopom o6bekmoes, BoipasHueaHue 06 bekmos. pu nogkntoveHHon GubnunoTteke

ee naHenb aBToMaTU4eCKM NoKasbiBaeTCcs, eCnun TUn AoOKyMeHTa npeanonaraet

NPUMEHEHWEe KoMaHa GnbnuoTekn (HanpumMep, YepPTEX) N CKPbIBAETCA B MPOTUBHOM

cny4yae (Hanpumep, Moaensb).

Mpy NOCTPOEHNN OTBEPCTUS, CBA3AHHOIO C KPMBOW, NOSIBAIIACb BO3MOXHOCTbL 3a4aHus
yrfia HaKJfloHa OCK OTBEPCTUS K TOPU3oHTanu (paHee CBA3aHHOE C KPMBOW OTBEPCTME
pacrnonaranocb no Hopmanu K Hei). [ina BBoAda 3Ha4vyeHus yrna Ha [NaHenb cBoMCTB
pobGaeneHo none Yeon, a Anst Bo3Bparta kK opueHTaLmm OTBePCTMS N0 HOpManu K
Kpuson — onuwna Mo Hopmasnu.

KomaHga ocHoBHoro dyHkumnoHana KOMIMAC-3D Co3damb no obpa3yy tenepb
MOXET MCMNONb30BaTbCA ANsl CO3A4aHNSA HOBLIX N300paxeHuin oTBepcTuin. MNMocrne Bbi3oBa
9TOM KOMaHAbl U YKa3aHWUs UMEIOLLLErOCH B JOKYMEHTE N300pakeHnss OTBEPCTUS
3anyckaeTcd KoMaHga co3gaHnst HOBOro OTBEPCTUS C TaKUMM XKe napameTpamu.

2. [opa6otaHa 6bubnuoteka CmaHOapmHbie usoenus.

MosiBUNach BO3MOXHOCTb BCTABMSATb B YEPTEXK KOHCTPYKTUBHbIE 3NEMEHTLI C

pasmepamu.

[loGaBneHa BO3MOXHOCTb Npeobpa3oBaHNA MMEHOLLMXCS B JOKYMEHTE 00BHEKTOB

KoHcTpykTopckon 6ubnumotekn B obbekTbl Bubnmotekn CtangapTtHele M3genud. [Ons

3TOr0 HYXXHO ABOVHbLIM LLENYKOM No 06BbEKTY 3anyCTUTb Auanor ero pefakTMpoBaHus 1

rnocne BHECEHUS U3MeHEeHUN (Mnn 6e3 HMX) 3aKpbITb Ananor KHonkon MpumeHuUmMsb.

lMpeobpasoBaHne AOCTYNHO AnA 06bEKTOB, BCTaBMNEHHbIX N3 KOHCTPYKTOPCKOM
onbnunotekn, BxogusLuen B coctas KOMIMAC-3D Bepcumn 9 nnm 6onee nosgHewn;

HekoTopble 06BbEKTLI Mpeobpas3oBaTb HEBO3MOXHO — B 3TUX CIlyYasax BblgaeTcs

cooOLLeHue.

MosiBUNack BO3MOXHOCTb UCNOMNb30BaHWS XapakTePHbIX TOYEK AN U3MEHEHUS

pa3mMepoB KpenexHblx nsgenui B rpacudecknx KOMIMAC-gokymeHTax.

B katanor Kpenex no6aBneHsol:

- MpyxunHbl TOCT 13766-86, TOCT 13767-86, TOCT 13768-86, TOCT 13769-86,
FOCT 13770-86, TOCT 13771-86, TOCT 13772-86, FOCT 13773-86, TOCT 13774-
86, TOCT 13775-86, TOCT 13776-86.

- bontel ISO 15072, TOCT 7787-81, TOCT P CO 8765-2013, TOCT P UCO 4016-
2013, TOCT P NCO 4014-2013, TOCT P NCO 15072-2013, TOCT P 55739-2013;

- BuHTbI ISO 12474, TOCT P NCO 4026-2013, TOCT P NCO 4027-2013, TOCT P
NCO 4028-2013, TOCT P NCO 4029-2013, TOCT P NCO 4766-2013, TOCT P NCO
1580-2013, TOCT P UCO 1207-2013, TOCT P CO 2010-2013, TOCT P NCO 7047-
2013, TOCT P NCO 7046-1-2013, TOCT P MCO 2009-2013, TOCT P NCO 4762-
2012, TOCT P NCO 7045-2013, TOCT P NCO 7046-2-2013, TOCT P NCO 7048-
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2013, FTOCT P NCO 14580-2012, TOCT P NCO 14584-2012, TOCT P NCO 12474-
2012, TOCT P 55742-2013, TOCT P NCO 14585-2012, TOCT P NCO 14586-2012,
FOCT P NCO 14587-2012, TOCT P NCO 1479-2013, TOCT P NCO 1481-2013,
FOCT P NCO 1482-2013, TOCT P NCO 1483-2013, TOCT P NCO 10509-2013,
FOCT P NCO 7049-2012, TOCT P UCO 7050-2012, TOCT P NCO 4018-2013, TOCT
P NCO 4017-2013, TOCT P NCO 8676-2013;
Mankm FTOCT P NCO 4161-2013;
Mpodomnn TOCT 8239-89, TOCT 8240-97, TOCT 8509-93, TOCT 8510-86, FOCT
19771-93, TOCT 19772-93.
- B katanor [Jemanu, y35bl U KOHCMPYKMUBHbIE 35ieMeHmbI [,06aBNeHbI:
dnaHubl ASME B 16.5,
dutuHrn Tpybonposogos ASME B 16.9,
dutnHrm ASME B 16.11,
dnaHubl FTOCT P 54432-2011,

- lMpoknagkmn TOCT P 53561-2009, TOCT P 52376—2005.
- B katanor KoHcmpykmueHbie anemeHmbI o6asneHbl otBepctua ASME B1.1.

3. Cucmema pacno3HasaHusi 3D-mo0desnel nepenmeHoBaHa B Pacrno3HasaHue 3D-
modesel. B npunoxeHne nobasneHsbl KOMaHabl, NO3BONSAKOLME Nepes pacno3HaBaHNEM
MOAENn yaanuTb HEKOTOpbIE ee 3NeMeHTbl (HanpuMmep, dackn, CKpyrineHus, Menkue
OTBEPCTUSA):

- YOaneHue epaHel — CNyXuT AN yganeHnsa nponsBosibHbIX rpaHei. MNepen BbI30BOM
KOoMaHabl He06X0AUMO BbIAENUTL OAHY UM HECKONMBbKO CMEXHbLIX FpaHen.

- YOaneHue MesiKux 3sieMeHmMoe8 — CNyXuT Ansg aBToMaTU4ecKoro noucka n yganeHus
MENKNX aneMeHToB. Menkum cunTaeTcs aNeMeEHT, pasMep KOTOPOro He npeBbilaeT
3a4aHHbIN NP HACTPONKE MPUITOXKEHNS (B NPOLEHTax OT AvaroHanun rabapuTHoOro
napannenenunega mogenw).

Ecnu yananeHue 4actn mogenu, cogepxallen ykasaHHble rpaHun, Unn HaunaeHHbIX MenKnx

anemMeHTOB 6€e3 HapyLLeHNs LLeNOCTHOCTM MOAENM BO3MOXHO (T.€. Npunexaliune rpaHu

MOryT 6bITb MOOUMPULMPOBAHBI Tak, 4TOBbl TENO OCTaBanocCh LerbiM), TO OHU yAansaTCs.

OcHOBHOE Ha3HauyeHve KoMaHg YOaneHue 2paHel n YOaneHue MesKux 3jieMeHmoes —
ynpoLLeHne reoMeTpu1 Moaenuv ans nocneayroLero pacno3HaBaH1s NN aHanumsaa c
MOMOLLbIO pacYeTHbIX NPOrpamMm.

4. [ononHeHa u akTyanuanpoBaHa 6a3a gaHHbIx Gubnuotekn Mamepuanbi u
CopmameHmbl.
- O06wee KonuyecTBo Mmatepmanos coctaenset 6onee 10800 HaMmeHoBaHMI. B Tom
yucne:

- 1470 oTe4eCTBEHHbIX MapPOK CTaneun u cnrasos,;

- 2393 3apybexHble Mapku cTanen n cnnasos;

— 145 mapok 4vyryHa;

- 1145 MapoK UBETHbIX METanoB 1 CrnsaBos;

— 263 HauMeHOBaHUS NErMpyOLLINX CMNaBoBs,

- 449 mapok macesn 1 cMasok;

- 225 MapoK NakoB U Kpacok;

- 602 mapkn nnacTtmacc;

- 474 mapku Kriees;

- 1400 HauMeHOBaHUIN CBapOYHbIX MaTepuarnos;

- 612 HauMeHOBaHUM NPOBOAOB N Kabenen;

— 346 HaMMeHOBaHMN CTPOUTENbHbIX MaTepunanos;

- 132 Bnaa ranbBaHN4YECKNX NOKPbLITUN;

- 196 HaMMeHOBaHUN KOMMO3ULMOHHbBIX MaTepuarnos.

- [lponsBeneHa 3ameHa ycTapeBLUNX AOKYMEHTOB:

- gokymeHT FTOCT 1050-88 lNpokaT copToBon KannbpoBaHHbIA, CO cneLmanbHON
OTAENKOM NOBEPXHOCTU U3 YINEepOaANCTON KaYeCTBEHHOW KOHCTPYKLUMOHHOM cTanu.
O6wme TexHn4yeckme ycnosus 3ameHeH gokymeHtom FOCT 1050-2013
MeTannonpogyKkumsi N3 HenermpoBaHHbIX KOHCTPYKUMOHHBIX KAYECTBEHHbIX U
crneuunanbHbix ctanen. Obwme TeEXHNYECKNE YCIOBUS;
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- gokymeHT FOCT 19281-89 lNpokaTt 13 ctanu noBbILLEHHON NPOYHOCTN 3aMEHEH
nokymeHToMm FOCT 19281-2014 MNpokaT NoBbILLEHHOW NPOYHOCTM (NPU 3amMmeHe
nokymeHTa gobasneHo 48 HaMMeHOBaHUIN MaTepurarnos).

- B 6a3y gaHHbIX gobaBneHbl HOBble OKYMEHTbI U MaTepuanbl, TpeboBaHUSA K KOTOPbIM
pernameHTUpylTcs UMNU. JTO crnegyowmne JOKYMEHThI:

- FOCT 28378-89 Matepuanbl KOHCTPYKLMOHHbIE MOPOLLKOBbLIE HA OCHOBE Xere3sa.
Mapku (36 HanmeHoBaHWUIA MaTepuanos);

- [OCT 26802—-86 MaTtepuanbl aHTUOPUKLMOHHbIE NOPOLLKOBbIE HA OCHOBE Xeresa.
Mapku (33 HanmeHOBaHWUsE MaTepuanos);

- [OCT 1415-93 deppocunmumnin. TexHn4eckme TpeboBaHMs 1 YCITIOBUS NOCTaBKK
(21 HaumeHOBaHWe maTepuanos);

- [OCT 4756-91 ®eppocunmkomapraHeL,. TexHudeckme TpeboBaHMsa 1 yCroBus
nocTtaeku (18 HauMeHOBaHUN MaTepuanos);

- [OCT 4757-91 ®eppoxpoM. TexHnyeckme TpeboBaHUS 1 YCNOBUA NOCTABKM
(42 HanmeHOBaHUA maTepuaros).

5. Makem 6ub6nuomek CeapHble webl nepeumeHosaH 8 Kamanoz:CeapHbie webl.

Omnuyus eepcuu 15 om eepcuu 14

Ob6uwee

1. B OKHe AOKYMeHTa NOosiBUNINCb 3HAYKN — UHANKATOPbI PEXMMOB.

— 3Ha4yoK TekyLero pexnma paboTbl (3CKM3, KOHTEKCTHOE pedaKkTUpOoBaHME MOOENMN,
pefakTupoBaHNe TEXHUYECKNX TPeOOBaHUN, pefakTUpoBaHNE MakpoafiemMeHTa U T. n.)
oTobpaxkaeTcs B NPaBOM BEPXHEM Yriy OKHa.

LLlen4yok no 3Ha4yky No3BOSISIET BbIMTU N3 pexnma. [Nonb3oBaTtenbs MOXET UBMEHUTb
nosnoXeHue 3Hayka B OKHe. BknioyeHne/oTKnoYeHne oTobpaxeHnst 3Ha4YKOB PEXMMOB
npoun3BoanTcs KomaHaon Bud — lMoka3zamb 3Ha4YKU pPexumos.

- 3Hayok gemopexrma oTobpaxkaeTcsl B NpaBoOM HWXKHEM Yrny okHa. LLlenykom no atomy
3Ha4YKy MOXXHO NONy4YUTb NUueHsuto Ha paboty ¢ KOMIAC-3D. Ecnun Bo Bpems paboTbl
nuueHsna byaeTt noTepsiHa, TO B MPaBOM HVKHEM YIiy BO3HWKAET 3HAYOK,
npeaynpexaawLwmn o HeobxoaNMOCTN COXPaHEHNSI LOKYMEHTOB B TEYEHNE 5 MUHYT.
Mo nctedeHmMn aToro BpeMeHM JaHHbIM 3HAYOK 3aMEHSEeTCA 3HaYKOM AemMopexnma.

2. PacwupeHbl BO3MOXHOCTU HACTPOWKM pa3MepoB B rpapnyecknx JOKyMeHTax u Mmogensx,
KakK HOBbIX, TaK 1 TeKyLLmX. BBegeH HacTpoeyHbin guanor Jonycku no ymosn4aHuro, B
KOTOPOM MOXHO:

- [ns rpadmyecknx JOKYMEHTOB U MOAENEN — YyCTaHOBUTb yMoOnYaTerbHble 3Ha4YeHUS
OO0MYyCKOB pa3mepoB pasHblX TUMOB: NIMHENHbIX, YINOBbIX, AMaMeTpanbHbIX,
pagunanbHbIX. 3Ha4YeHne Jonycka MOXHO 3a[aTb yKazaHueM KBanuTteTa unm BBOAOM
npeaenbHbIX OTKIOHEHWUI (4N YINOBbIX pa3MepPOB — TOSIbKO BBOAOM OTKITOHEHWI).

- [ns mopgenen — ykasaTtb TUMbl 06bEKTOB, pa3mepbl KOTOPbIX AOMKHbI MO YMOYaHMIO
UMEeTb AOMNYCKM.

MmeBLuniics paHee HacTpoeyHbin guanor Jonycku u npedesibHble 3Ha4YeHUus!

nepenmeHoBaH B lMapamempsbi donyckoe u rnpedesnbHbix 3HaYeHul. OH BMecTe C

HOBbIM Auanorom Jonycku no ymosiyaHuro BXxoouT B NyHKT Jonycku u npedesibHble

3HayeHus1 obLLEro HaCTPoOeYHoro Ananora.

3. B cuctemHyto 6Mbnmnoteky cBoncTs gobaBneHbl HOBble CBONCTBA: 3amMeHuUmerb
mamepuana 1-10 ans 3agaHus maTepuanoB-3ameHutenen un lNokpsimue 1-10 ana
3agaHus nokpbITMA. Ecnn maTtepunan BbibpaH ns oubnuotekn Mamepuansi u
copmameHmMbI, TO 3aMeHUTENN oNpeaensatTCa aBTOMaTUYECKN.

4. Tpw BBOAE TEKCTa (B TEKCTOBOM JOKYMEHTE, B TEKCTE HA YepTEXe, B TEXHUYECKUX
TpeboBaHMAX U T.N.) MOXHO BCTaBNATb Hepa3pbIBHbIE Npobensl 1 ageduckl. [ns atoro
cnyxaT komaHabl HepaspbieHbil npoben n Hepa3pbieHbil deghuc B MeHio Bcmaeka —
Cumeosibl ghopmamupoeaHusi.
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TpexmepHoe modenuposaHue

1.

Mogaenb Tenepb MOXeT coaepkaTb KOMMNOHOBOYHYH reoMeTpuio — OObEKTHI,
onpeaensLlme OCHOBHbIE reOMeTpuYeckme napameTpbl Mogenu (MecTa Kpenexa,
obnacTu, orpaHMYMBatloLLNE KOMMNOHEHTLI COOPKM 1 T.N.). KOMNOHOBOYHas reomeTpus
npeacrtaensieT cobom oAnH UNU HECKONbKO KOMMOHEHTOB — AeTanen n/mnn noacbopok.
3TN KOMNOHEHTbLI MOTYT UCNONb30BATLCSA NPU CO34aHUN 0OBEKTOB MoAenn (MX MOXHO
NpoeLmpoBaThb B 3CKM3bl, C HUMW MOXHO conpsiraTb KOMMOHEHTbI U T.MN.), HO He
yu4nTbiBalOTCA B cneuyudumkauum n B oT4eTax no Mogenu.

KOMMNOHEHTbI KOMMOHOBOYHOM reOMETPUN MOXHO BCTaBNSATb B MOAENb M3 BHELUHETO
anina (c nomoLlbto KomaHabl Onepayuu — fJo6aeumsb u3 ¢hatina — KoMrnoHo8o4YHyr0
2eomMempuro) Ui cosgaBaTb B KOHTEKCTE (C NOMOLLbIO KOMaHabl Onepayuu —
Co3zdamb — KomMnoHoeo4YHyr0 2eomempuro). Kpome Toro, MOXXHO npeobpasoBatb B
KOMMOHOBOYHYIO FeOMETPUI0 0ObIYHbIV KOMMOHEHT NEPEHOCOM B COOTBETCTBYHOLLMIA
pasnen [epeBa nocTpoeHnsi U — B cOOpke — co3aaTb KOMMNOHEHT KOMMOHOBOYHOW
reoMeTpumn u3 nmetoLmxca oobLekToB (komanHaa Pedakmop — Co3damb demarns).

B mogenu Tenepb MOXHO co3faBaTb KOMWUU reoMeTpum — o6bEeKTbI 6e3 ncTopuu,
KOMMpYoLLe reoMeTpudeckne 06bekTbl (TOYKM, KpUBbIE, MOBEPXHOCTU, TENa) TEKYLLEN UMK
Apyroi mogenu. Konvpyemble 06beKTbl MOXHO YKa3biBaTb BPYYHYH UM UCMONb30BaTb
KONNeKUMUM reoMeTpum — 3apaHee NoAroTOBMIEHHbIE B MOAENN rpynnbl reoMeTpUYecKmx
o06bekToB. Npy KOoNMpoBaHMM NPOM3BOSILHOrO Habopa 0GBHEKTOB U3 APYroi Moaenu BblGop
06BLEKTOB NMPOM3BOANTCS B CrieLmanbHOM OKHe, coaepkalleM 3Ty moaernb 1 [lepeBo ee
NOCTPOEHMUS.

Konun reomeTpun coxpaHsloT CBA3b CO CBOMMMW UCXOOHBIMU OObeKTaMu, T. €. USMEHSOTCSA
Npu Ux namMeHeHnn. PegaktmpoBaTb KOMMM reoMeTpUM HemMb3sl, HO UX MOXHO MCMOSb30BaTh
MpWU NOCTPOEHUSIX, A TaKKe MOANDULMPOBATL C MOMOLLbIO Onepaumin pegakTupoBaHus Ten,
KPUBbIX, MOBEPXHOCTEW.

Mpun BCTaBke KOMMOHEHTa B MoAerb Tenepb AOCTYNHO ABa cnocoba ero pasmeLleHus:

- [lo koopOuHamam — NosfioXKeHne KOMMNOHEeHTa B MOAENM 3afaeTcs nyTem ykasaHus
NO3NLUKN N OPUEHTaLUN ero CUCTEMbI KOOPAUHAT OTHOCUTENbHO CUCTEMbI KOOpAUHAT
mogenu. MNMosnuunsa 3agaeTcs KoopanHaTamu, a opyueHTauusa — yrnamm unepa.
KoMNOHEeHT MOXeT BbITb pa3MeLLeH B MPOCTPaHCTBE MOAENN MPOU3BOSIbHO C MOMOLLLbHO
crneumanbHOro anemMeHTa ynpasneHns, KOOpAnHaThl U yrnbl Jinepa B 3TOM cnyyae
OyayT onpegeneHbl aBTOMaTUYECKUN; BO3MOXEH TakKe SBHbIN BBOA, 3HAYEHWUI
KOOpOWHAT W YrioB.

— [llo conpspkeHUsIM — NONOXEHWE KOMMOHEHTa B MOAENN 3a0aeTCs NYTEM HaNOXEHMWS
Ha Hero conpsikeHun. MNpouecchl HaNOXeHUA CONPSXKEHUN 3anycKalTca
HenocpeaCTBEHHO M3 npouecca BCTaBku. Taknm obpasom, Bce Heobxoanmble
COMPSPKEHUST MOXXHO HANOXMWTb HA KOMMOHEHT eLle A0 3aBeplleHns BcTaBku. OBbeKThI
KOMMOHEHTA, y4acTBYHOLLME B CONPSPKEHUAX, MOXHO YKa3blBaTb Kak B OCHOBHOM OKHE
mMoenu, Tak u cneuynanbHOM AOMOSTHUTENBHOM OKHe, coaepXalleM TOSbKO
BCTaBMgeMbIA KOMNOHEHT 1 [lepeBo ero NoCTPoOeHus.

B panbHenwem cnocob pasmelleHnsa BCTaBNEHHOIO KOMMNOHEHTA MOXHO M3MEHUTD,

Bbl3BaB N3 KOHTEKCTHOrO MeHI0 KOMMoOHeHTa B [lepeBe komaHay Pazmecmumsb

komrnoHeHm. Kpome TOro, nonoxeHve BCTaBNEHHONO0 KOMMOHEHTa MOXHO U3MEHATb

00bI4yHBIM 06pa3oM: casuratb, MOBOpaYMBaThb, HaKNaAbIBaTh/yaAanaTh CONPSHKEHNS.

KOMMNOHEHT, co3aHHbIN B KOHTEKCTE TEKyLlen Moaenu, Tenepb asToMaTUyecku

CBSA3bIBAETCHA C 3TON Mogerblo conpsbkeHnem CosnadeHue. ConpsXeHne HaknagbiBaeTca

Ha abComMTHY CUCTEMY KOOPAMHAT KOMMOHEHTA U TEKYLLYIO CUCTEMY KOOPAUHAT MOAENW.

ConpsikeHne Ha mecme, paHee co3gaBaBLUEECS NPU NOCTPOEHUN OETaNM B KOHTEKCTE

cOopKK, NMKBNONPOBAHO.

PaclumpeHbl BO3MOXXHOCTU paboThbl CO CIIOSIMM.

—  [losaBunmcb BO3MOXHOCTN hOPMUPOBAHUS rPynn CroesB U OUbTPOB CIOEB B MOAESN.

- [JloGaeneHbl cBONCTBa crnoeB Ljeem, lpoeyupoeaHue 8 Yepmex v
PedakmupoeaHue.
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— Takune cBolicTBa 00bEKTOB Moaenu, kak Budumocmsb, HazHavyeHue ysema,
PedakmupoesaHue, lpoeyupoeaHue 8 Yepmexx MOryT UMeTb 3Ha4eHue [1o croro.
Bbibop aTOro 3HayeHns cBsA3biBaeT CBOMCTBO OObHEKTA C COOTBETCTBYHOLLMM CBONCTBOM
cnosl, cogepxxallero o6bekKT, T. €. UBMEHEHME CBOWCTBA Crosi byaeT BNUATbL Ha 00BLEKT.
Ecnu xxe gna ceoncTBa 06bekTa BbiIGpaHO 3Ha4YeHne, OTNYHoe OT 3HadeHus 1o croro,
TO U3MEHEHME CBONCTBA CNOSA Ha 3TOT OOBLEKT HE BNUSET, N B O6LLEM CriyYae 3HayYeHus
CBONCTB 06beKTa 1 crnost MOryT ObITb pa3HbIMMU.

— Cnowu co ceorcTBoM lpoeyuposams e Yepmexx MOryT ObITb NepefaHsbl U3 MOAENN B
YyepTex Npu co3gaHnM B HEM CTaHAAPTHbIX UNW NPOU3BOSMBHOIO BMAOB. [na 3TOro npu
HacTpoKKe NapamMeTpoB Buaa Ha MaHenn CBONCTB OOMKEH ObITb akTUBEH
nepekntoyartens Csiou. 3HayeHne ceoncTBa BudumMocmb — CKPbIT UMW NOrawleH — y
CnoeB Npu nepegaye B YepTex coxpaHseTcs. B uepTex Takke nepegatotca rpynnbl U
UNbTPLI CrIoEB U3 MoAenu. Ha kaxxaom cnoe pasMmeLlarnTcs Npoekunn Tex 06 beKToB,
KOTOpble HaXOASATCA Ha COOTBETCTBYIOLLEM Crioe mogenu. B yeptexe MOXHO U3MEHSATb
CBOWNCTBA MOJSTyYeHHbIX U3 MOAENMW CNOEB, MOXXHO NEPEHOCUTb MeXAy HUMU OO BbEKTHI,
HO Henb3d NepeMMeHoBbIBaTb N yaandaTb 3T crion. Crior aBToMaTuyecku yganseTcs
13 yepTexa npu yaaneHun cooTBETCTBYIOLLErO COS U3 MOAENMW.

— [losiBUnacb BO3MOXHOCTb COXPaHEHUs B NOMb30BaTENbLCKOW OpUEeHTaLmMm COCTOSAHUI
Crnoes, T. €. 3HAa4YE€HUN CBOWCTB, KOTOPbIE MMENN CITION MOAENMN HA MOMEHT fobaBneHus
3TON opueHTauuun. [1nsa kaxagon co3gaBaemMon oOpueHTaunm MoXKHO BKITHOYUTb UNK
OTKITHOUYNTb COXPaHEHMe COCTOSAHNSA COEB B Anarnore co3gaHus 1 Bbibopa opueHTaumm
MoAenu.

MosiBNnack BO3MOXHOCTL ObICTPOro Beibopa 06BHEKTOB MOAENMN HA OCHOBE NX
PacnofoXXeHUsi OTHOCUTENBHO 30Hbl — HEKOTOPOrO BbIAENEHHOIO B NPOCTPAHCTBE MOAENU
obbema. Tak, MOXXHO BbliOpaTb KOMMOHEHTbLI BHYTPUW UM CHaPYXW 30HbI UK
nepecekarLmMecs ¢ 30HOMN.

[nsa co3aaHmsa HOBOWM 30HbI CNYXXUT kKoMaHaa Pedakmop — 30HbI Modeniu — Co30amb
30HY.

Mmetoulytoca B MOOENM 30HY MOXHO Pa3bunTb HA HECKOSIbKO HOBbLIX 30H. [11151 3TOr0 CAy»XuT
komaHaa Pedakmop — 30HbI Modesiu — Pa3bumb 30HY.

KHonku BbI3oBa KOMaH co3aaHnst U pa3breHns 30H N0 YMOMYaHUI0 HaxoasaTCsl Ha NaHenu
BcnomozamenbHasi ceomempusi.

Cnuncok nmetromxca B Mmogenu 3oH otobpaxarotcsa Ha Bknagke 3oHbI [Jepesa
nocTpoeHusi. Ecnn ata Bknagka akTMBHA, TO BCE 30HbI BUAHbI HA 3KpaHe — OHW UMENT BUA
nonynpo3payvHbiXx MHOrorpaHHUKoB. OTobpakeHneM 30H MOXHO YNpaBnsATh C NMOMOLLbIO
komaHg, Ckpbimb 1 [NTokazamb 13 KOHTEKCTHOIO MeHIO B [lepeBe.

[Moka3om 30H Npu HeakTMBHOW BKNagke 30HbI ynpaBnsaeT kHonka OmobpakeHue 30H Ha
naHenun Bud. Ecnn oHa HaxaTa, TO BCe 30Hbl, KPOME CKPbITbIX, BUAHbI HA 3KpaHe.

UToObI BbIAENUTL OOBEKTHLI C MOMOLLIBIO 30HbI, HY>XHO BblOpaThb 30HY B [lepeBe NOCTPOEHNS
1 Bbi3BaTb M3 KOHTEKCTHOrO MEHI0 KoMaHay Bbi6pamb e Hympu 30HbI, Bbibpamb eHe
30HbI NN Bbibpamb cekyujeli 30HOU.

OfHa 13 nMetoLwmMxca B MOAENM 30H ABMAETCHA TEKYLLEN.

B rmaBHOM MeHto nosiBuncst NyHkT Boidennums. OH cooepXXUT KOMaHAbl BblaeneHns
06BLEKTOB MO CIOK U MO 30HE, a Takke KoMaHAbl punbTpauum o6 bLEKTOB.

MosiBunack BO3MOXHOCTb OTOOpaXkeHnsa cedeHnsa mogenu 6e3 cosgaHusa onepauun. Ons
3TOrO CIMYXXUT CneumanbHbI PEXUM — PEXNM ceveHns mogenn. OH He oTnMyaeTcs oT
0BbIYHOrO pexuma paboTbl — AOCTYMNHbI BCE KOMaHAbl CO34aHns 0O BEKTOB,
pefakTMpoBaHus u ap.

B mogenu moxeT 6bITb CO34aHO HECKONBbKO ceveHnin. Kaxgoe ceveHne npencraBnsieT
cobon pesynbTaT ycevyeHnss Modenm OgHOM Ui HECKOMNbKMMK nnockoctsmn. CosgaHne
CceyeHuns 3akn4yaeTcsa B onpeaeneHnn nosiokeHnst CEKYLLIMX NSTIOCKOCTEN N HanpasieHus
OTCEeYEeHUs NS KaXaon u3 HUX. BO3MOXHO Takke cedeHne napannenenuneaom unm
30HOWN.

OAHO 13 NMEKLNXCHA B MOAENM CEYEHMI ABNSETCSA TEKYLLUM.

[nsa nepexona B peXuM CeYeHns CnyxuT kHonka CeyeHue modesiu Ha naHenv Bud.
lMocne ee HaxaTusi oTobpakeHne Moaeny CoOOTBETCTBYET TEKyLLEMY CeYeHunto. YTobbI
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10.
11.

caenartb TEKYLLMM ApPYroe ceyveHne, Hy)XHO BblOpaTb ero B MeHto kHomnku CevyeHue
modenu.

HaxaTtue kHonkun CeyeHue mModesiu B OTCYTCTBME CEYEHUI 3amnycKaeT NpoLecc co3aaHus
B MOENN NEPBOro CeYeHMs.

YnpaBneHue cedeHnsaMn — cosaaHue, yaaneHve, nepeMMmeHoBaHme, HasHavyeHne
TeKyLMM — NPOM3BOAMTCS B CNeumanbHOM auanore, Bbi3abiBAeMOM KOMaHOoW
YnpaeneHue ceyeHusiMU... U3 MeHI0 KHOMNkn CeyeHuss Mmodesnu.

[opaboTaHa onepauns CKpyrneHus: NnosBunacb BO3MOXHOCTb OCTAHOBKWU CKPYTNEHNS B
NPOM3BOSIbHOM MecTe ckpyrnsemoro pebpa. OctaHoBKa A4OCTYNHa, eCnv Ans CKpyrreHus
yKka3aHa ofiHa Lenoyka pebep (a He Heckonbko). MakcumansHoe KONmMyecTBO TOYeEK
OCTaHOBKW — 2. BKnOYeHMe OCTaHOBKN M HACTPOKKa ero napaMmeTpoB Npou3BoANTCS Npu
CO3[aHuUN N peaakTUpOBaHUN CKPYrneHns Ha Bkragke OcmaHoeka NaHenn CBOWCTB.
CKpyrneHue ycekaeTcs NnOCKOCTbIO, NePReHanKynspHON CKpyrnsaeMomy pebpy B TOUKe
OCTaHOBKW CKpYrneHnsi. TOUKy OCTaHOBKM MOXHO 3afaTb Ha pebpe Npon3BONbHO Mnn
accoummpoBaTtb C TO4eYHbIM 06 bEeKTOM. MOXHO Takke ykas3aTb NNOCKUA OOBHEKT,
nepecekawLmmn ckpyrnsemoe pebpo. B 3ToM cnyyae To4ka OCTaHOBKU onpeaensieTcs Kak
TO4YKa nepeceyeHns pedbpa ¢ ykasaHHbIM OOGBHEKTOM; KPOME TOro, Npu BKIFOYEHHOW OMNLmK
YcedeHue no o6bLekmy CkpyrrneHue ycekaeTcsl NITOCKOCTbIO OObeKTa.

ﬂ,Opa6OTaHbI onepauunn co3gaHnsa ycrnoBHOro I/I306pa)KeHVIFI p83b6bl N Kpyrnoro oteepcrtud

HopaboTaHa onepauunsa co3gaHns YCrOBHOMO n3obpaxkeHuns pesbbbl.

11.1. Tenepb Npy NOCTPOEHMUM MOXHO YKa3aTb CTaHOapT pe3bbbl M BbIOpaTh HYXHble
CTaHOapTHble NapamMeTpbl — HOMUHarbHbIN AnameTp v war. [Ana Bbibopa AOCTYMNHbI
crnepylolime ctaHgapThl:

- MeTpunyeckas pesbba ¢ kpynHbiM warom MOCT 8724-2002 (ncnonb3yeTca no
YMOJ4YaHuio),

- MeTpunueckas pesbba ¢ menkum warom FOCT 8724-2002,

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

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

- Mertpuueckas pesbba NOCT 24705-2004 (ISO 724:1993),

- MeTpunyeckas koHu4eckas pesbba FOCT 25229-82,

- Pesbba ynopHaa TOCT 10177-82,

- Pesbba ynopHasa DIN 513,

- Pesbba TpybHasa umnmHapnyeckas FTOCT 6357-81,

- Pe3bba TpybHas koHndyeckas NOCT 6211-81,

- Pesbba TpybHasa uunuHapunyeckas YutsopTta ISO 228 - DIN 259,

- Pesbba TpaneuengansHas ogHo3axoaHas FTOCT 24737-81.

- Pesbba TpaneuengansHaa ogHosaxogHas ISO 2904:1977,

- Pesbba YuteopTta gionmosas menkasa BS 84, DIN 477 (BSF),

- Pes3bba YutBopta gronmoas kpynHasa BS 84, DIN 477 (BSW),

- TpybHas koHn4yeckasa pe3bba YuteopTa ¢ yrnom npodunsa 55 rpagycos DIN ISO
7/1 (BSPT),

- TpybHasa koHnyeckas grormoBasi pesbba ¢ yrnom npoduns 60 rpagycos,
MOCT 6111-52,

- TpybHasa koHM4eckas grormoBasi pesbba ¢ yrnom npodpuns 60 rpagycoe ANSI B
1.20.1 (NPT).

BkntoueHne/oTknNoveHne JOCTYNHbIX NPU NOCTPOEHMN CTaH4APTOB NPOU3BOAUTCA B

ananore 3agaHusa napameTpoB pe3bbbl, Bbi3biBaeMOM KomaHaon Cepsuc —

Mapamempebl... — Cucmema — Pedakmop modenel — [Napamempbi pe3b6bil.

11.2. MNosiBUNack BO3MOXHOCTb U3MEHEHUsST hakTUYECKNX pa3MepoB CTEPXKHS Unn
OTBEPCTUA AN COOTBETCTBUS CTaHAAPTY pe3bObl. [1na 9TOro cnyxut onuus
IModzoHka Ha MaHenu ceoncTe. Ecnu oHa BkntoveHa, To reomeTpusa 6a3oBoro
obbekTa pe3bbbl aBTOMATUYECKN N3MEHSIETCA TaK, YTOObl OTBeYaTb BblOpaHHOMY
HOMWHaNbHOMY AnaMeTpy 1 wary pe3bbbl. [locne co3gaHusa pesbbbl onepaums
lNodzoHKa oTobOpaxaeTca B [lepeBe NOCTPOEHUS Kak MOAYMHEHHLIN 00BEKT pe3bobl.
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11.3. MNosiBUNack BO3MOXHOCTb KONMMPOBaHWS B TeKyLlee YCNoBHOe nsobpakeHne pesbbbl
napameTpoB pe3bbbl-o6pa3ua ¢ NoMoLLbo kKomaHabl Pe3bba no obpa3yy. KHonka
Bbl30Ba KOMaHAbl HaxoauTcs Ha lMaHenu cneunanbHOro ynpasneHus.

12. Tlpy NOCTPOEHWUM KPYINoro OTBEPCTUSA NOABUNCH CeayoLmne BO3MOXHOCTH:

— CospgaHne pe3bboBoro otBepcTus. [JOCTYMNHbI T€ XXe CTaHO4apTHbIe pe3bObl, YTO U Npu
NMOCTPOEHUUN YCNOBHOIO n306paxkeHnss pe3bbbl. Kpome Toro, MoXxHO co3aatb
HecTaHAapTHYO pe3b0y — C NPOU3BOSIbHBIM ANAMETPOM U LLAroMm.

- KonupoBaHue B Tekylliee OTBEPCTUE NapamMeTpoB OTBEPCTMA-06pa3ua ¢ NOMOLLbIO
komaHabl Omeepcmue no obpa3yy. KHonka Bbl3oBa kKOMaHAbl HaxoanTca Ha MNaHenn
crneunanbHOro ynpasneHus.

- [locTpoeHune ocu otBepcTus. [ns 3Toro HeobxoaAnmMo BKNOUNTL onumio Ockb Ha NaHenu
CBOWCTB.

13. [opaboTaH dyHKLMOHAI MacCUBOB:

13.1. KomaHga Maccue no mabsnuye Tenepb NO3BONSET OAHOBPEMEHHO KONMMPOBAaTb
06BbEKTbI pasHbix TUMNOB. Pasznnuusa mexay aksemnnsipamu (B NonoXeHuu, paamepax
n 1. n.) obecneunBaroTca NyTEM NPUCBOEHNS HOBbIX 3HAYEHWIA NEPEMEHHbIM
006BHEKTOB, BXOAALLUMX B 3K3EMMNAp, T. €. NyTEM 3anofiHeHns Tabnuubl U3MEHAEMbIX
nepeMeHHbIX. Ecnv o6bekT He MMeeT JOCTYMHbIX AN UBMEHEHUSI NEPEMEHHBIX UMK
€CNKn NnepemMeHHble 06bekTa ocTaBneHbl 6€3 N3MEHEHUS, TO 3TOT 0OBLEKT coBnagaeT
C konupyembiM. Hanpumep, KonnpytoTcsa NAOCKOCTb 3CKM3a, Cam 3CKU3,
HasvpyroLlascsa Ha HeM onepauusi Bbl4aBnmBaHWs 1 Tovka, 40 KOTOPOW NpoM3BeaeHO
BblaaBnuBaHue. NMyTemM naMeHeHus 3Ha4eHU NePEMEHHbIX MOXXHO NOMNY4YUTb
3K3eMMNNAPbI, pasnuyatoLLMecs NomnoXXeHnem NNocKOCTU U 3CKn3a B HEW, pasMepamu
3CKM3a 1 onepauun BbiaaBnMBaHUs, a Takke KoopaMHaTaMy orpaHUYnMBatoLLIEN
BblaBNMBaHNE TOYKW.

MaccuB pasHOTUMHbIX 0OBEKTOB MOXHO paspyLmnTb. B pesynbtate 06bekThl,
COCTaBNSBLUME 3K3EMMNNSAPbI MAaccuBa, CTAHOBATCS CAMOCTOSITENbHBIMU O0bekTamm
moaenu. MNMpn 3TOM OHM COXPaHSIOT 3HAYEHMSI NEPEMEHHbIX, 3aAaHHble B MaccuBe.

13.2. PaclumpeHbl BO3MOXHOCTU yNpaBneHnst nepemMeHHbIMU 3K3eMIMIspoB:

- lMosiBUNacb BO3MOXHOCTb N3MEHEHMWS 3HAYEHUI NEePEMEHHbIX CreayLmnx
06BLEKTOB, YHaCTBYHOLUMX B MOCTPOEHUM KONMMPYEMOro obbekTa: KpuBbIX (Kpome
CNIIanHoOB M NTOMaHbIX), TOYEK U BCEX NNOCKoCcTen. PaHee MOXHO BbIno ynpaenaTb
NVLWb NepeMeHHbIMU 3CKM30B KONUpyeMblX 06BbEKTOB 1 NIIOCKOCTEN 3TUX ICKU30B.

- Pa3smepbl 3k3eMnnapoB MaccuBa Tenepb MOXHO U3MEHSTb He TONbKO B Tabnuue
N3MEHSIEMbIX NepPEMEHHbIX, HO N HEMOCPEACTBEHHO B OKHE MOAENY BO BpeMs
co3faHus/pegakTnposaHns maccuea. [Ang seibopa ak3emnnsipa n ykasaHus
KOHKpeTHOro obbekTa, pasmep KoToporo TpebyeTcs U3MeHUTb, CRYXUT BKNaaka
Ak3emnnsapsbi NaHenn CBONCTB.

- lNepemeHHble 3K3eMnnApoB Tenepb OTOBPaxarTCa U AOCTYMNHbI ANS
penaktupoBaHusa B OKHe NepeMeHHbIX.

- Pa3smepbl 5k3eMnnapoB Tenepb MOXHO NPeACTaBUTbL B BUAE NIEMEHTOB
ohopmMneHus, T. e. co3gaTb NPOU3BOAHbIE pa3mepbl. bnarogaps aToMy BO3MOXHO
N3MeHeHVe pa3MepoB 3K3eMMNAPOB CO3AaHHOro MaccuBa 6e3 nepexoaa B pexum
ero pegakTMpoBaHus.

- B auyenkn Tabnuubl n3aMeHsieMblX NepemMeHHbIX Tenepb MOXXHO BBOOUTb
Bblpa)KeHWsl.

13.3. lNMosBMNacb BO3MOXHOCTb KOMMPOBaHWSI BCNOMOraTeNbHbIX MIOCKOCTEN U OCEN.

14. ﬂopa60TaHa komaHaa Touka:
npv NOCTPOEHUM TOYKM cnocobom Ha nmoeepxHocmu NosiBUNNCL BapuaHTbl yKazaHus
nonoxeHust Todkn Mo koopOuHamam Ha yunuHope v lNMo koopduHamam Ha cghepe,
- Npw NOCTPOeHUn Toukn cnocobammn Ha noeepxHocmu v Ha kpueoti nosiBunach
BO3MOXXHOCTb CO3aHNsi TOYKN NyTEM NPOELMPOBaHMS CYLLECTBYHOLLEN TOYKM Ha
NOBEPXHOCTb UM KPUBYHO.

15. 3Ha4yoK cucTemMbl KOOpANHAT B NNIEBOM HDKHEM Yrily OKHA MOAENM 3aMeHEH 3NIeMEHTOM
ynpaenexus opveHTauuen mogenu. OH npeacTtaBnsieT cobor Tpu OpTOroHarnbHble OCK C
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16.

17.

18.

19.

20.

obLmMM Havyanom u gyru, nexatuue B NAoCKoCcTaX, onpeaensemMbix ocamu. Ocu

COHanpaereHbl C ocAMU abConTHOM cncTembl koopanHat mogenn. OCHOBHblE AEUCTBUS,

BbINOSIHAEMbIE C NOMOLLIbIO 3fieMeHTa ynpaBreHus opueHTaumnen:

- BbIbop opueHTauun, Npm KOTOPOW HanpaBneHne B3rngaa nepneHankynsapHo
KOOpAUHATHOW NNOCKOCTU. [1NS 9TOro HYXKHO LLENKHYTb MbILLLIO HA OCU UMK Ha
nnockocTn. Ytobbl Npu 3TOM OCb Gbina HanpaeneHa oT HabnoagaTens, BO BpeMs
Lenyka cnegyeT yaepxuBaTtb knasuwy <Shift>.

- Bbibop opueHTaunn Usomempus YZX. [1ns 3TOr0 HY>KHO LLENKHYTb MbILUbIO B LIEHTPE
anemeHTa.

— [loBopoT Bokpyr ocx Ha 90°. [1ns aTOro HYXHO LLENKHYTb MbILLLIO HA OCU, yOepX1Bas
knasuwy <A/t> unu kombuHaumo <Alt>+<Shift>.

— [1oBOPOT BOKPYr OCM C LLAroM, 3afaHHbIM Npuv HacTponke. [ns 3TOro Hy>KHO LernkaTb
MbILLBIO Ha Ayre, NNOCKOCTb KOTOPOMW NEPNEeHAMKYNSAPHA HYXXHOW OCU, YAepXnBas
knasuwy <Ctrl> nnn kombuHauuio <Ctrl>+<Shift> .

— [Mpon3sBOrbHbBIN NOBOPOT BOKPYr OCU. [N STOro Hy)XHO nepemeLlaTb MbIlbo Oyry,
NSIOCKOCTb KOTOPOW NeprneHanKynsapHa Hy>XHOM OCW.

lMonb3oBaTenb MOXeT yBenMunBaTb UM YMEHbLUATb pa3Mep anemMeHTa ynpaBneHuns

opueHTaumen mogenu. [Ins aToro Hy)KHO yCTaHOBUTb Kypcop Ha anieMeHTe 1 BpallaTb

KONeCo Mbiln, HaXaB 1 yaepxunsas KomobuHaumio knasuw <Alt>+<Ctrl>+<Shift>.

[obaBneHa BO3MOXHOCTb 3afaHus koga npu BBoge 0603HayYeHMs JOKyMeHTa-MOAEeNw.
[ns nogoepXXku anNekKTPoOHHOro A0KyMeHToobopoTa B dhais KogoB U HAMMEHOBaHWUN
BKMoYeHbl kogbl M (3nekTpoHHas mogenb getanu) n MC (OnekTpoHHast Mmogernb
cbopoyHOM eanHnLbI).

Tenepb Npu NOAKMYEHNM AOKYMEHTA-MOAENN K 0OBEKTY cneumdukaumm B pasaene
HokymeHmauus kop otobpaxkaeTca B 0603HAYEHUN AOKYMEHTA M YYNTbIBAETCS Npu
POPMUPOBAHUN €0 HAUMEHOBaHUS.

BkntoueHne/oTknioveHne otobpaxeHuns KO4OB B pasaerie Npomn3BoanTcs onumen
lMoka3bieamb k0O AOKyMeHma B Juanore HacTporKun pasaena cneumdukaumm.
lMpumeyaHue: kog MoAenu He nepefaeTcs B OCHOBHYHO HAAMWCh YepTexa npu co3aaHum B
HeM accounaTUBHbIX BUAOB 3TON MOAENMW.

[leTanb-3arotToBKka Tenepb sIBASETCS KOMMNOHEHTOM MoAenu. K Heln npuMeHnMbl Bce
AENCTBUA Hag KOMMOHEHTaMW: COBWI, MOBOPOT, COMPSKEHNE, PEAAKTUPOBAHNE B OKHE M Ha
MecTe 1 ap.

YcoBepLUeHCTBOBaHO BpaLleHe MoAeny ¢ MOMOLLbIO MblWn U KoMaHabl llToeepHymsb.
Tenepb, ecnu LeHTp rabapuTHOro napannenenunega Mogeny okasbiBaeTcs 3a npegenamu
3KpaHa (06bIYHO 9TO NPOMCXOAUT NPU 3HAYMTENBHOM YBENMYEHNM MacliTaba
OTOOpaxeHust), B KaYeCTBe LieHTpa BpaLLeHNs NCcnonb3yeTcs bnvkanwas K Kypcopy Touka
mogenu. Korga ueHTp rabaputHoro napannenenunega He BbIXoOUT 3a 3KpaH, To
BpaLleHne, Kak 1 paHbLUe, MPOUCXOANT BOKPYr 3TOro LeHTpa. B atom cnyyae ans
BpaLLEeHVs MOAENW BOKPYr BrnvxanLwen K Kypcopy TOUKE HY>XHO YAEPXKMBATb HAXXaTon
knasuwy <Ctrl>.

B komaHae MoeepHymb nosiBunacbk BO3MOXHOCTb BpaLLeHUsa MOLEenn BOKPYr NpsiMOW,
nepneHanKynapHON K rpaHn Npou3BOSbHON POPMbl B TOYKE YKa3aHWsl, a TakKe BOKPYr
NPsIMON, KacaTeNbHOW K KPMBOW NPON3BOSIbHOM dOpMbl B TOUKE yKasaHus. PaHTom
NPsSIMON, BOKPYT KOTOPOM NPOMUCXOOMT BpalleHune, NokasblBaeTCcs Ha aKpaHe B Buae
LUTPMXOBOro OoTpeskKa.

PaclumpeHbl BO3MOXXHOCTM KOMaHabl PasamMecmumb npou3eo0Hble pa3Mepabil.

- Pa3mepbl hbacok u ckpyrneHui Tenepb MOryT pasmeLlaTtbcs B MO0 NIocKoCcTy,
nepneHauKkynapHon ncxogHomy pebpy, a pasmepsbl onepauun YksioH — B ritobon
NSIOCKOCTN, NEPNEHANKYNAPHON NIUHUKN NepeceyeHns yKNoHAEeMON rpaHn 1 OCHOBaHMS
YKINOHa.

- [pwn pasmelleHnn gnameTpanbHOro pasMmepa Ha MiocKOCTU, NepPneHanKynsipHON ero
cobCTBEHHOW, pasmep NPUHUMAaET BUA NIMHENHOrO (3HaK JuamMeTpa CoxpaHsaeTcs).

MosBnnacb BO3MOXHOCTb penakTnpoBaHUA NPOEKUMOHHbIX KPUBbIX B 3CKMU3€e NYyTEM
nepemMeLleHnAa XapakTepHbIX TOYEK 3TUX KPUBDbIX.
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21.

22.

Ha naHenb TekyLuee cocmosiHue Ao6aBneH CrMCcoK UCNONMHEHNA MOAENN, N3 KOTOporo
MOXXHO Bbl6paTb TeKyuiee UcnosriHeHne.

OtaenbHbli ananor MeHegkepa nepecyeTta ynpasaHeH. YnpaBneHne pexvmom
nepecyeTa Tenepb NpousBoauTcsa B pasaene lMepecyem pazmepoe MeHenxepa
[OKyMEHTa.

Fpaghuyeckue dokymeHmbI

1.

[opaboTaHbl KOMaHAbl CO34aHNS NIMHENHbIX Pa3MepOB:
— [lpocmol nuHelHbId pa3mep:

- lNMosiBnnacb BO3MOXHOCTb NPOCTAHOBKM NIMHEMHOTO pasMmepa AvaMeTpa OKPYXHOCTMU.
[nsa aToro nocne BbI30Ba KOMaHAbl CrieayeT yka3aTb OKPY>KHOCTb. AHaNOMYHbIM
06pa3om Ha INNMUMNce MOXHO NPOCTaBUTb pa3mepbl OCEN.

- YkasaB ABe OKPY)XHOCTU (MNn ayrn), MOXXHO NOCTPOUTb UK pasMep Mexay ux
LleHTpaMu, Unu pasmep, BbIHOCHbBIE JIMHUM KOTOPOro KacaTerbHbl K OKPY>KHOCTAM
(3TO 3aBUCUT OT TOrO, B KaKMX TOYKax Bblnn ykasaHbl OKpYXHOCTH). PasamepHas
nnHMA B 060MX cny4vasix napannenbHa NPSAMon, COEANHSIIOLLEN LEHTPbI
OKPY>KHOCTEN.

- [ns ykaszaHusi o6pazmeprBaemoro oTpeska 60omblue He HYXXHO HaXXMMaTb KHOMKY
Bbi6pamb 6a308bi1l 06bekm Ha [aHenn cneunanbHOro ynpasneHus.

- JluHelHbIl pa3mep om ompe3ka 00 MOYKU:

- [Ina nocTpoeHusa pasmepa MOXHO ykasaTb ABa NapannenbHblX oTpeska. B
pesynbTaTe co3gaeTcsa pa3Mmep OT NepBoro oTpeska A0 OAHOW U3 BEPLUMH BTOPOro —
9TO 3aBUCUT OT MONOXEHUSA pa3mepa OTHOCUTENBHO BTOPOro OoTpeska.

- [Ina nocTpoeHnsa pasmepa MOXHO yKa3aTb OTPE30K U OKPYXXHOCTb (unun ayry). B
pesynbTaTte co3gaeTcs pa3mep, 0gHa BbIHOCHAs NTIMHWUSI KOTOPOro ABNAETCA
NPOAOMKEHMEM OTpe3Ka, a BTOpasa KacaeTCcs OKPYXHOCTU (ayru).

MosiBUNacb BO3MOXHOCTb NPOCTAHOBKM pa3mMepa, CUMMETPUYHOrO OTHOCUTENBbHO OCEBOM

NHWK. OTO MOXHO cAenaTtb C NOMOLLbIO CreAyoLWmMX KOMaHA;:

— [Tpocmoli nuHelHbIU pa3mep. [1na co3gaHns pasmepa Hy>XHO yKasaTb OCEBYHO NIMHUIO
N ToYKy B ntobor nocnegoBaTtenbHocTU. PopmupyeTcsa pasmep, 3Ha4eHNe KOTOporo
paBHO YABOEHHOMY PaCCTOSAHMIO OT OCEBOM A0 TOYKM, @ TOMKaMM NPUBA3KN ABMAIOTCA
yKasaHHasi ToYka U ToYKa, CUMMETPUYHast e OTHOCUTESTLHO OCeBOW. [pocTaHoBKa
Takoro pasmepa B napameTpuyeckoM pexnme gaeT cnegyrowmnn pesynbTtaT: Touka
BCerga pacnonaraeTcs Tak, YTobbl pacCTosiHMe OT Hee A0 OCEBON PaBHSNOCH
NofIoBMHE 3HAYeHWs1 pa3mepa.

- JluHelHbIl pa3mep ¢ 06pbIeoOM. [1Nsi CO34aHMsA pa3Mepa HY)XXHO ykasaTb
napannenbHble apyr Apyry OTPEe30K 1 OCeBYIo B N0OON NocnefoBaTeNbHOCTY.
dopmupyeTca pasmep, 3Ha4eHMe KOTOPOro paBHO YABOEHHOMY PaCcCTOSHUIO MEXAY
0oceBOW 1 O0Tpe3koM. [1pocTaHoOBKa Takoro pasmepa B napameTpuyeckom pexume gaet
cnepylowmi pesynbTaT: OTPEe30K BCeraa pacnonaraeTtcs Tak, YTobbl paccTosiHue
MeXay HUM M OCEBOW PaBHSNOCH NOMOBMHE 3HAYEHUS pa3mMepa (eCnmn Ha OTPE3OK U
0OCeBYH0 He BbINo HanNoOXeHo orpaHuydeHune lMaparsnnensHocmb, TO OHO HaKNaablBaeTCs).

OcHoBHOE Ha3Ha4YeHne ONMCaHHbIX pasMepoB — obpasmMeprBaHME OOBHLEKTOB,

CYMMETPUYHBIX OTHOCUTENbHO HENOABWXXHOW OCU, B 3CKU3aX.

HopaboTaHa komaHga KacamesnibHbIU ompe30K Yyepe3 MoYKy KpueouU: Tenepb TOUKY
KacaHMs MOXHO 3afaTb SBHO, T. €. NyTeM BBOAA €€ KOOpAMHAT U C NMOMOLLbIO MPUBSA3KN
(k TOYKe, NOCTPOEHHOW Ha KPMBOW, K TOUKE NEpeceYeHnst KpUBON C ApYrMM OObEKTOM U
T.M.)

MosiBUNuUCh cnepyoLme BO3MOXHOCTM peaakTUPOBaHUS NPOEKLMOHHOIO pa3Mmepa:

- OTKNOYEHNEe aBTOMATUYECKOro onpeaeneHns 3HadeHms pa3mepa; OTKIoYMB

aBToonpeaeneHne, MoXHo, Hanpumep, BBECTM OYKBY BMECTO YMCIOBOrO 3Ha4YeHWs,

- OTKIIOYEHME JoMnycKa pa3Mepa; Npu NoCneayLEM BKIOYEHMMN JOMYyCKa pasMep CHOBa
nony4aeT KBanuTeT U/Unn OTKITOHEHWS!, YCTAaHOBMNEHHbIE AJ1S1 HErO B MOAENN.

Mpu NnpocTaHOBKe YrnoBoro pasmepa — kKak 06bIYHOrO, TaK U napaMeTpu4eckoro —
nosiBUMacb BO3MOXHOCTb yKa3aTb B KA4eCTBE CTOPOHbI yrna BCrioMoraTenbHy NpsiMyto
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NN ocb abCOMOTHON CUCTEMbI KOOPAMHAT (B YepTexe — Takke OCb CUCTEMbI KOOPAMHAT

BMAa).

MosiBUNack BO3MOXHOCTb aBTOMAaTMYECKOM HyMepaumm Tabnuy, B rpadonyeckom

AOKYMEHTE NyTeM BKITOYEHMS X B rpynnbl Hymepauun. [Insa BKNOYEHUA co3gaBaeMon

Tabnuupl B rpynny Hymepauum criegyeT BbibpaTb HYXHyH rpynny B cnncke Hymepayus Ha

MaHenu ceoncTte. Ecnun Tabnuua yxxe cosgaHa, To €e MOXHO BKIMIOYAUTL B rpynny

Hymepauun ¢ NOMOLLbI0 KHOMNKK [Jobasumb 8bidesieHHble 06 beKmbl B OKHE

Hymepauyus.

PaclumnpeHbl BO3MOXXHOCTM paboThbl CO CBOMCTBAMU BCTABOK Y MaKPO3NEMEHTOB:

- ConictBa ObosHaveHue, HaumeHosaHue, Macca v gpyrue (T. e. CBONCTBa,
BKIOMaeMble B OTYET) cTanu AOCTYMHbI AN U3MeHeHus B okHe Ceolicmea nns
cnenyoLwmx o6bLEKTOB:

— BCTaBKK (pparMeHTOB,
— BCTaBKM BMAOB M3 APYINX YepTexen,
— MakpO3NeMEeHThI, B TOM 4Yncne 6ubnumoTteyHsble.

- [lapameTpbl BUBNNOTEYHBIX MAKPOINEMEHTOB (ECNN OHM NPEAYCMOTPEHDI
onbnunoTtekon) otobpaxatoTcs B okHe Ceolicmea 1 MoryT ObiTb U3BMEHEHbI B 3TOM
OKHe.

- CTano BO3MOXHbIM KONMPOBaHWE NapaMeTpoB M3 O4HOMO MaKpO3rieMeHTa B ApYron
(npwn ycnosuum, 4to oba cosgaHbl O4HON N TOM e BMBMOTEKOM) C MOMOLLbIO KOMaHAbI
Konupoeams ceolicmea.

— CrTan BO3MOXeH Nouck bMGNMOTEYHbIX MaKPO3NIEMEHTOB MO UX CBOMCTBAM.

YacTb KHONOK KOHTEKCTHOW NaHenn bubnnoTeyHoro MakpoaneMeHTa MoXeT ObITb
3aMeHeHa KHoMNKamu BbI3oBa koMaHa 6ubnmoTekn (ecrnm aTo NpeaycMoTpeHo
6mbnnoTtekon).

Tekcmoenblili npoueccop

1.

TeKCToBbIM AOKYMEHT TENepb MOXET coAepaTb NIUCTbI pa3HbIX dOPMaTOB U pa3HON
opueHTaumm. 3To obecneynBaeTcsa co3gaHMemM B JOKYMEHTE pasgenoB — rpymnn fMcToB ¢
OAWHaKoBbIMM (bopMaToM M OpueHTaumen. YnpasneHne pasgenamm — cosgaHume,
yaaneHve, nepeMMmeHoBaHve pa3gernos, 3agaHue opmara, opueHTaumm n opopmneHms
nuctos — npouseoauTtcsa B MeHemkepe fokyMeHTa. BO3MOXHO HasHaveHme pasHbiX
0POpMMEHNA NEPBOMY FIUCTY, YETHBIM U HEYETHLIM NUCTaM pasgena.

[nsa co3gaHva B AOKYMEHTE HOBOro pasfena MOXHO Takke UCNonNb3oBaTb KOMaHAy
Bcmaeka — Pa3pbie pa3dena.

Hymepauuns nMCcToB OKYMEHTa MOXET HauMHaTbCA 3aHOBO B KaXkAOM pasaene unm obiTb
CKBO3HOWN. BO3MOXHO Takke UCKNOYEeHNEe pasaenos U3 Hymepauum.

VMcnonb3oBaHne AONOMHUTENBHBLIX JIMCTOB B TEKCTOBOM [LOKYMEHTE ynpasgHeHo.

B meHio Bcmaeka nobaeneHa komaHaa Paspbie cmpaHuuybl. PaHee HavaTb ab3aul ¢
HOBOW CTPaHWLbl MOXXHO BbINO TOMBKO C MOMOLLBIO KIaBnaTypHOM KOMBuHaumm
<CtrI>+<Enter>.

MosiBUNack BO3MOXHOCTb UCNONb30BaHMS B KAYECTBE MCTOYHMKA CCbINIKM OTYET (B TOM
yucne no MaccmBy C TabNULLEN N3MEHSEMbIX MEPEMEHHbIX) U Tabnuuy UCnonHeHnn. YTobbl
co3aHune CCblfikn Oblfio BO3MOXHO, OTYET (Tabnmua) 4ormkeH ObiTb accoLMaTUBHBIM.
CooepxMMbIM CCbISIKM MOXET ObIiTh: Ha3BaHue Tabnumubl, 3aronoBok ctonbua,
0603Ha4YeHmne 30HbI, HOMEpP NUCTa UK TEKCT S4YEnKKM (B Criyvae CCbIfkn Ha Tabnuuy
NCMNOMHEHUN).

Paboma co cneyudukayueli

1.

MosiBunacb BO3MOXHOCTb 3aMEHbl OOHUM OnMcaHnem crneumdmrkaumm HECKOMbKNX
aHanorMyHbIX Apyr opyry onncaHum B 0OQHOM M TOM e JOKyMeHTe. Hanpumep, Takas
CUTyaums MOXET BO3HUKHYTb, ecrii B COOpPKY BCTaBMeHbl AeTanu, Co3aHHbIe B BEPCUAX
KOMMAC-3D, cogepxaBLmnx pasHble BapMaHTbl OAHOrO M TOro Xe CTuns crneumdurkaumn.
[ns o0beguHeHns onucaHui CnyxuT kHonka O6bLeUHUMBb 8apuaHmbI, KOTopasi
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NosSIBMSIETCS B AMarnore yrnpaBneHusi onMcaHnsMm cneumndukauuim npu Hanmumm B
[OKYMEHTE HECKONbKMX BapuaHTOB OOHOrO U TOro e onucaHus. lNocne ee HaxaTusi Bce
00bekThbl cneumduKaumm, UCNonb3yoLWne 3TM BapuaHThbl, (Kak B JOKYMEHTE-KOHTENHEPE,
Tak U B AIOKYMEHTaxX-UCTOYHMKAX) NPUBOAATCS K CTUMIO, XPaHSALWEMYCS B TEKYLLEW
ounbnmnoTteke cTunen.

B ananor HacTponkm pasgena cneundukaummn gobaeneHa onuus lNMokasbieame KOO
doKyMeHma, JOCTyMNHas Npyv HaCTPOMKE Kak CTUMS cneumdukaumm, Tak u TeKyLlero
AOKyMeHTa-cneundukaumm. Onumsa BrrtoyaeT/oTKNo4aeT oTobpaxeHne n BO3MOXHOCTb
pefakTMpoBaHMs KOLOB LOKYMEHTOB B HAacTpaMBaeMoOM pa3sgene cneundukaumm. B ctmnsx
cneundurKkaummn, BXOAALMX B KOMMNIIEKT MOCTaBKN, ONUMS BKOYEHA TONbKO AN pasgena
LoKkymeHmauus.

Mpy pegakTMpoBaHUKM Havyana 6roka (CTpokn ¢ 0603HaYeHNnEM UCMONHEHNS) B rPYNNOBOW
crneundukaummn no BapnaHTy A Tenepb MOXHO NOMEHSATb HE TONTbKO HOMEP UCNOSHEHNS,
HO 1 3HaK, oTaenswwmi ero ot 6azoBoro o6o3HavyeHus. Hanpumep, MOXHO 3aMeHUTb
aedunc To4kon.

B rpynnoBbix cneumdukaumax no BapmaHTy A nosiBunacb BO3MOXHOCTb 06paboTku

NCNONHEHMN 6e3 NepeMeHHbIX AaHHbIX:

= NPV HaNM4YuKn B cneumduKkaLmm TakMx NCNOMHEHUI ANa HUX co3aatoTcsa 6ok ¢ OgHON
cTtpokon Omcymecmeytom,

- €Cnv NepeMeHHble JaHHble HEe NPUMEHSIIOTCA HN B O4HOM W3 UCTMONHEHWI, TO 6NOKM He
co3[aloTcs, a B KOHel cneumdukaumm gobasnsaeTtcs cTpoka Pasnuyusi ucrnonHeHud rno
cb60pOYHOMY YepmeXy.

BkntoueHne/oTknioveHne o6paboTkn cnonHeHun 6e3 nepeMeHHbIX JaHHbIX MPON3BOANTCS

onuuen MNMokasbieamb UCMOJIHEHUSI, HE uMerouwjue rnepeMeHHbIX OaHHbIX B ananore

HacCTpoOWKn crneundukalmm.

Paboma c ucnosiHeHussmu

1.

MosiBunacbk BO3MOXHOCTb NepedaBaTb MeXAy UCMONHEHNAMMN U3MEHEHUS CNeayoLnX

CBOWCTB:

- Mamepuan, lNnomHocme, Macca (B criy4ae py4yHOro BBoga 3Ha4e€HMst Macchl),
Paspaboman, lNposepun, Ymeepdun, T. KOHMp., H. KOHMP. N CBOWCTB, CO34aHHbIX U3
nepeMeHHbIX, — U3MEHEHNSA CBOMCTB UCMONHEHMSI NepeaatoTcsl BO BCE €ro 3aBUCUMbIE
WCNOMHEeHNs,

- Aemop n OpeaHusauusi — N3MEHEHMNS1 CBOMNCTB MCMONTHEHNS NepeaarTcs BO BCe
MCNOMHEeHNsa Moaenu.

Mpu cozgaHnm Tabnuubl UCNOMHEHWUIA MOAENW TEeMNepb N0 YMOSYAHWIO NpeanaratTcs Te
cTonbubl, oTobpakeHne KoTopbIX ObINO BKNOYEHO B MeHemxkepe fOKyMeHTa npu paboTe ¢
NCMNOMNHEHMAMM 3TON Moaenu (kpome ctonbua HanmeHoBaHue). PaHee ymonyaTenbHbIv
Habop cTonbuoe Tabnuubl ncnonHeHu 6bin UKcMpoBaH 1 BKNoYan Tpu ctonbua:
O6osHaueHne, Matepuan, Macca.

Umnopm u akcriopm

1.

2.

MosiBunacb BO3MOXHOCTU 3anncu U YTEHUS pasMepoB Mpu aKcnopTe moaenu B oopmat
STEP 1 umnopTe 13 atoro popmaTa.

MosiBunack BO3MOXHOCTb nmnopTta gannos DXF n DWG, cosgaHHbIx B cucteme AutoCAD
Bepcun 2013, n akcrnopTa B 3Ty Bepcuto. [ng akcnopTta Bepcua 2013 ncnonbayeTcs no
YMOYaHUIo.

Tenepb npu MMnopTe rpaduyecknx gokymeHToB popmaTtoB DXF 1 DWG B AOKYMEHT
KOMMAC nepepatotca npsimble.

MosiBunack Bo3amMoxxHocTb 3anmen KOMIMAC-gokymeHToB B popmaT PDF (c nomoLubto
KoMmaHAabl Palinn — CoxpaHumb Kak...).
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lNpuknadHbie 6ubnuomeku

1. lepepaboTtaHa lNMpuknagHas 6ubnuoteka KOMIMAC.
- bwubnmoteka nepenmeHoBaHa B CepeuUCHbIe UHCMPYMeHMbI.
— [obGaBneHbl KOMaHAbI:

- Co30amb KOHMypP Mo 08yM KOHMypam — CIyXUT ANsi NOCTPOEHUS 3aMKHYTOro
KOHTYpa nyTeM 06 beANHEHNS, BIYNTAHUS NN NEPECEYEHNsT ABYX YKa3aHHbIX
KOHTYPOB,

- Co3damb KOHMYpP no epaHuye obsacmu — CNY>XUT AN NOCTPOEHUSA 3aMKHYTOrO
KOHTYypa Nno nepecekarLMMCcs KpUBbIM, BvKanwmnm K yKazaHHOM TOYKeE.

- Annpokcumauyusi KOHmypa — CNy>XuT A5 annpokCUMauumn ykasaHHOro KOHTypa
NURBS-kpuBOWM nnun nomaHom (B nocrnegHem criydae MOXHO 3adaTb TOMHOCTb
annpoKcMMaLmmn); KpoMe TOro, MOXXHO BKIMIOYNTL/BBIKITIOYNTL YAaneHme UCXOAHOro
obbekTa (annpoKCMMMPYEMOro KOHTYypa) u BblOpaTh, rae AOIMKEH pasMeLLaThbCs
annpoKCUMMPYHOLLNIA OO6BEKT: Ha TEKYLLIEM CIOE UMK Ha CNoe NCXOOHOro 00beKTa.

- KomaHabl Fnadkue omeepcmusi n Peab6oebie omeepcmusi 3aMeHeHbl KOMaHaaMm

noctpoeHust oteepcTuin: lfpocmoe, C 3eHkoekoll, C yekoekoll, C 3eHKoekol u

uekoekoll, KoHu4yeckoe.

- WcknioveHbl: koMaHga dkeuducmaHma Kpueol, rpynnbl KomaHg Feomempu4veckue
¢huaypbl N Ycr108HbIe 3HaKU.

2. [opaboTaHa 6ubnunoteka Mamepuansi u CopmameHmbil.
- basa gaHHbIX MaTepuranoB 1 COPTaMEHTOB

- OO6uiee konnyecTBO MaTepuanoB coctasnseT 6onee 9500 HaMmeHoBaHW. B Tom
yncne:
— 1300 oTeyecTBEHHbIX MapoOK cTanemn n cnnaBos.,;
— 2393 3apybexHble MapKu cTanemn v Crnnaeos;
— 145 mapokK 4yryHa;
— 951 mapka UBETHbIX METanNoB U CNNaBoB;
— 433 mapkn macen n cmasok;
— 224 mapKu NakoB U KPacok;
— 521 mapka nnacrmacc;
— 474 mapku knees;
— 1267 HaMMeHOBaHMI CBapOYHbIX MaTepMaros;
— 611 HaMmeHOBaHMI NPOBOAOB U Kabenen;
— 275 HaMMeHOBaHuI CTPOUTENbHbLIX MaTepuarnos;
— 131 Bug ranbBaHN4YECKUX NMOKPLITUN;
— 121 HaMMeHOBaHMEe KOMMO3ULMOHHbLIX MaTepunasnos.

- basa copepxut 6onee 47000 ak3emMnnNApoB COPTAMEHTOB.

- Bsaumopeliictsue ¢ cuctemomt KOMIMAC-3D:

- PeanmnsoBaHa pabota co cneaytowmmm ceoncteamm KOMIAC-gokymeHTa:
3ameHumenb mamepuana v lNMokpbimue.

- PeanunsoBaHa BO3MOXHOCTb A00aBnNeHNss matepmanos Npu NOMOLLM OCHOBHbIX
KomMaHg onbnuotekn B 610OKM JONOSNTHUTENBHbBIX pa3fenoB cneundukaumm.

3. [HopabotaHa 6ubnmoteka CmaHOapmHbie u3desnusi.
- [pwn coBmecTHoM paboTte CnpaBoyvHuka n KOMIMAC-3D:

- lMosiBMNacb BO3MOXHOCTb KOHTEKCTHOrO pefakTUPOBaHNS! KOHCTPYKTUBHbIX
3NeMEeHTOB n3genus (C NOMOLLbIO KoMaHabl Pedakmupoeamb Ha mecme).

— CTano BO3MOXHbIM NPUMEHATb CTaHAapTHble n3genus B Komnac-getansx (*.m3d).

- W3meHeHa TepMnHONornsa: « AKCNopTHbIE aTpubyThbl» NepeMMeHoBaHb! B
«lMepenaBaemble cBoncTBay. BHeCceHbl COOTBETCTBYIOLLME NONPaBkn B MHTEPdENC n
NOMb30BaTENbCKYI0 AOKYMEHTALMIO.

- B mMogensax ctaHgapTHbIX U34enui OTKpbITa NoKanbHas cuctemMa KoopauHar,
KOTOPYI MOXHO MCNONb30BaTh A5 HANOXEHUsI CONPsSXKeHW. DTO no3BonseT
NpaBUbHO COPUEHTMPOBATL KOMMOHEHTbI B MoAenu. Ecnn paHee BCTaBnNeHHbIN B
MoAeslb KOMMOHEHT 3aMeHSAeTCHa APYrMM KOMMOHEHTOM cpeacTBaMmu 6ubnunotekn, To
HanoXeHHble Ha KOMMOHEHT CONPSXXEHNS COXPaHAITCS.
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— 3Hayku Ha KHOMKax MHCTPYMEHTAarNbHOW NaHenNn Tenepb KOPPEKTHO OToGpaXkaloTCcs B

pasmepax 24x24, 32x32 n 48x48 nukcenos.
- B karanor Kpenex nobasneHbi:

— BunTbl DIN 561, DIN 564, DIN 653, DIN 7995, DIN 7996, DIN 7997, DIN 8243, DIN
8245, 1ISO 10509, ISO 7053, ISO 7048, DIN EN I1SO 7048, ISO 14580, DIN EN ISO
14580, ISO 14584, DIN EN ISO 14584, DIN EN ISO 14585, DIN EN ISO 14586, 1SO
14587, DIN EN ISO 14587, DIN 318, TOCT P 50403-92, TOCT P 50404-92, TOCT P
50405-92, TOCT P 50406-92;

— BonTtbl DIN 609, DIN 7968, DIN 7990, DIN EN 1662, DIN EN 14219, TOCT P 50274-
92, TOCT P 50790-95, TOCT P 50791-95, TOCT P 50792-95, TOCT P 50793-95,
FOCT P 50794-95, TOCT P 50795-95, TOCT P 50796-95, TOCT P 52854-2007,
FOCT P 52855-2007;

— [anku DIN 2510-5, DIN 2510-6, DIN 80705, DIN EN 14218, TOCT P 50272-92,
FOCT P 50273-92, TOCT P 50592-93, ISO 21670, DIN EN I1SO 21670;

- 3aknenku DIN 7331, DIN 7338, DIN 7339, ISO 15975, DIN EN ISO 15975, ISO
15976, DIN EN ISO 15976, ISO 15977, DIN EN ISO 15977, 1SO 15978, DIN EN ISO
15978, 1SO 15979, DIN EN I1SO 15979, ISO 15980, DIN EN ISO 15980, ISO 15981,
DIN EN 1SO 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, 1ISO 16583, DIN EN
ISO 16583, ISO 16584, DIN EN ISO 16584, ISO 16585, DIN EN ISO 16585, TOCT P
NCO 15973-2005, TOCT P CO 15974-2005;

- Mpoknagku DIN 2510-7;

— Tanpenbl DIN 1478, DIN 1480;

- Wanbbl TOCT P 52646-2006;

- lWnunbkn DIN 976-1, DIN 976-2, DIN 949-1, DIN 949-2, TOCT 11447-80;

- Wtundptel FOCT P NCO 8741-93, TOCT P NCO 8742-93, TOCT P NCO 8743-93,
TOCT P NCO 8745-93, TOCT P NCO 8746-93, TOCT P NCO 8747-93.

- B karanor emanu, y3nbi u KOHCMPYKMUBHbIE 351IeMeHMbI [O0aBMEHbI:

- MNogwmnHukmn FOCT 20531-75, TOCT 24850-81, TOCT 3635-78;

- Btynkn TOCT 24208-80, TOCT 13014-80, FTOCT UCO 2795-2001, TOCT NCO 3547-
1-2006, TOCT NCO 4379-2006;

— MpyxwuHbl Tapenbyatblie FTOCT 3057-90;

— [Manku, wanbsl, ckobbl TOCT 8530-90;

— MacneHku TOCT 20905-75;

— Ponuk TOCT 25255-82;

- Wnonkn TOCT P 50536-93;

- Tpy6bl ctanbHble FTOCT 8732-78, TOCT 10704-91, TOCT 3262-75.

N3MeHeHuUe KoMrisieKma nocmaesku

M3 koMnnekTa nocrtaBku UckntoyeHa brnbnmnoteka noctpoeHnst rpadmkoB pyHKLMIA
(FTDraw.rtw).

Omnu4us eepcuu 14 om eepcuu 13 SP2

O6uwee

1. TMosiBunack BO3MOXHOCTb 3aKpensieHUs NoSIOXKEHUS OKOH U UHCTPYMEHTanNbHbIX NaHenewn.
[ng atoro cnyxut komaHaa Bud — lMaHenu uHcmpymeHmoes — 3akpenumsb
nosnoxeHue. Ee nogMeHI0 coaepXXmMT KoMaHabl 3aKpenneHns nooXeHms
nnasaroLLmx/3adnKcupoBaHHbIX NaHenen/okoH. Nocne 3akpenneHnsa NonoXxeHus
CT@HOBUTCS HEBO3MOXHbIM M3MEHEHNE Pa3MepPOB U NepeMeLLEHNE OKOH, M3MEHEHNEe
cocTaBa 1 nepemMeLleHne naHenen.

2. [opaboTaHbl 3aknagky OKYMEHTOB:
— [OBOWMHOW WEeNYOoK Ha 3aKknagke 3akpblBaeT JOKYMEHT,
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— [OBOWHOW LLENYOK Ha CBOOOAHOM MeCTe CTPOKWU 3aknagok OTKpbiBaeT AManor co3gaHus
OOKYMEHTa,

— B KOHTEKCTHOE MeHI0 3aknaakm obasneHbl HOBble KOMaHabl, B TOM Yucrne: Omkpbimb
nanky c ¢haitinom n Konupoeams nosiHoe ums ¢haliina.

— NOsBUIICA Anarnor Ang HacTPOWKW 3aKknadokK, OH Bbi3biBaeTca komaHaon Cepsuc —
Mapamempbl — Cucmema — 3KkpaH — 3aksiadku OOKyMeHmoe8); Npy HaCTponke
MOXHO BbIbpaTb yMonyaTenbHoe pasMmeLleHne 3aknagok, caenaTb 3aknagku
pasHouBeTHbIMK, BbIOpaTh, KAKoe NMSA JOKYMEHTa — MOMHOE Ui KpaTkoe —
oTobpaxaTb Ha 3aknagke, 3agaTb LUMPUHY 3aKnagok.

[loGaBneHbl cMCTEMHbIE KOMOUHALMM KNaBULL:

- <Ctrl> + <W> — 3aKpbITe OOKYMEHTA,

- <Shift> +<Enter> — BbI30B Ananora pegakTMpoBaHNsl pa3amMepHOn Hagnucu,
Bbl4€NeHHOro pasmepa (B rpacmyecknx JOKyMeHTax n Moaensx, B rpadpnyeckmnx
OOKYMEHTax TakkKe MOXeT UCNosb3oBaTbCcA kKoMOuHauusa <Shift> +<llpobesn>),

- <Enter> wnun <llpoben> — 3anyck npouecca pegakTMpoBaH1s BblOENIEHHOIO B
rpacdhnyeckom gOKyMeHTe obbekTa (Kypcop He AOMMKEH pacnonaratbcsi Hag 06 bekTom),

— <Ctrl> + <Shift> + <P> — BbI30B KOMaHAbl 3aMOMHUMb COCMOSsIHUE,

— <Ctrl> + <Shift> + <Enter> — BbI30B KOMaHObl Aemoco30aHue,

- <Ctrl> + <Shift> + <Z> — Bbl30B KOMaHAbl Yka3zamb 3aHOE0,

— <Esc>— oTMeHa BblaeneHnss o6beKkToB.

B coobuieHunsa 06 otcyTcTBMM hanna («He npounTtaH dann KOMMNOHEHTa...» 1 T.M.)
pobasneHa onuus MpumMeHumsb A5 8cex, NO3BONAIOLLAA NPUMEHUTL BblGpaHHOe
AEenCTBME KO BCEM HEHaMAEHHbLIM hannam.

NossBuNacb BO3MOXHOCTb 06beanHeHust okHa Ceoticmea v [laHenu cBOMCTB B OAHO OKHO.
[nsa atoro cnyxat komaHgbl O6beanHUTb ¢ NMaHenbl CBOMCTB B KOHTEKCTHOM MEHIO
3aronoBka okHa CBomncTtBa 1 PasmeweHune — O6beanMHUTL ¢ oKkHoOM CBoncTBa B
KOHTEKCTHOM MeHto [MaHenu cBoicTB. [Npu co3gaHnn n pegakTMpoBaHnM 06 bLEKTOB B
o6beanHeHHOM OkHe oTobpakaeTcsi [laHenb CBOMCTB, B OCTaNbHbIX Cy4asiX — OKHO
Ceolicmea.

YcoBepLUEeHCTBOBaH (hyHKLMOHAN pasMeLLEHNS OKOH:

- BO BpeMsi NEpeMELLEHNS OKHA Ha 3KpaHe NOoSIBNATCS cneumanbHble 31EMEHTbI
ynpasneHusi 4nsi Bbloopa HOBOro MOSIOXKEHMS OKHA; NPW YCTAHOBKE yKasaTens Mblln Ha
no6on n3 Hnx B okHe KOMIMAC-3D useTom BbiaensaeTcst 06nactb, KOTOPYHO 3anmeT
nepemMeLlaemMoe OKHo,

- nosiBMnacb BO3MOXXHOCTb COBMELLEHMS OKOH; AOCTYMNHbI CNeaytoLine BapnaHThbl
COBMELLIEHUS:

— HanoxeHue ¢ obpa3oBaHMEM BKNaaoK,
— pasgerneHve nnoLaan okHa No BepTMKanu Unmn ropusoHTanm.

M3meHeH Habop n cocTaB MHCTPYMEHTAarbHbIX MaHernen:

- nosiBunacb naHenb Pexumbl, cogepxallas cneayoLlime KHOMKN:

- B Mogensx — Pexxum npoeepku eanadkocmu, lNepcnekmuea, PazHecmu
koMmrnoHeHmbI, Pazeepmka, Pa3amepbi ebibpaHHO20 anemeHma, lMepecyumamsb
pasmepbi ¢ y4emom AoryckKos,

- B rpadpmyecknx gokymeHTax — Pedakmupoeamb MakpoasieMeHm,

— B TEKCTOBLIX AOKYMEHTax u cneuudukaunax — HopmanbHbIl pexum v Paamemeka
cmpaHuy,.

— TOKa3 HEKOTOPbIX KHOMOK Ha NaHesisiX N0 YMOMYaHUIO OTKIKOYEH (HanpumMep, Ha naHenu
Bud oTkntoyeHa KHomnka komaHabl CO8UHYmMb U HEKOTOpPbIE ApYrue); npu
Heo6X0aUMOCTN UX MOXKHO BKITHOYUTE C MOMOLLIbIO NOAMEHIO KOMaHAbI
Hobasumb/ydanumeb KHOMNKU.

MosiBunacbk BO3MOXHOCTb COXpaHeHust pannoB B dpopmaTte sgpa (*.c3d).

MosiBUNack BO3MOXHOCTb BCTABKN M300paxXeHUn U3 apyrnx NpunoxXeHun B rpadmnyeckue un
TekcTtoBble KOMIMTAC-gokyMeHTbl Yepes 6ydep obmeHa. B TEKCTOBbIN AOKYMEHT U B
Tabnuuy yepes Gydep MOXKHO BCTaBNATb Takke rpadmyeckne oobektel KOMIAC. (PaHee
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10.

11.

12.

ON51 BbINOMHEHUS BCTaBkn TpeboBanoch Bbl3BaTb CneuunarnbHyo KOMaHay 1 ykasaTtb dain,
cogepxawun pucyHok nnnm KOMMAC-dparmeHT.)

BcTtaekn pucyHkoB n3 rpadpmuyvecknx KOMIMTAC-0oKkyMeHTOB Tenepb MOXHO Yepes Gydep
obGMeHa NepeHoCUTb B OKYMEHTbI APYrMX NPUNOXKEHWUNA.

[MosiBunacb BO3MOXHOCTb HACTPOWMKM LiBETA U CTEMEHU MPO3payHOCTM ooHa Hagnucen y
Kypcopa. [na aToro co3faH HacTpoeYHbIN Ananor, BbldbiBaeMblin komaHgon Cepsuc —
MNMapamempbl — Cucmema — JkpaH — ®oH Hadnucel.

BBeneHa HacTpovika, MHBEPTUPYIOLLLAs HanpaBneHne, B KOTOpoMm TpebyeTca Bpawatb
KOMneco MbilK sl USMEHeHNa macliTaba otobpaxxeHus. [Ing 3Toro co3gaH HacTPOEYHbIN
ananor, Bbl3blBaembit komaHao Cepeuc — Mapamempsl — Cucmema — Obwue —
Mbiwb ¢ eguHCTBEHHON onunen U3mMeHUMBb HanpaeJsieHuUe epauleHusl Kosieca MbiWu.

B dhanne nonb3oBatensckux MeHto (Graphic.pmn) ONONHEHbI MEHIO:
— TekcT nepeq pasmepHon Hagnuceto (Ne 20),

— TekcT nocne pasamepHon Hagnmen (Ne 22),

— TekcT nog pasmepHon Hagnucoto (Ne 23).

TpexmepHoe modenuposaHue

1.

Uncnosble napameTpbl onepauuii, BbIpaXKeHHbIE B NIMHEWHbIX U YITIOBbIX BENUYMHAX,
Tenepb 0TOGpaXaloTCst Ha 3KpaHe NpY CO34aHUM U pedakTMpOBaHUK ornepauuii B Buaie
NMHENHBIX U YTIOBbIX pa3MepoB. [1na nsMeHeHns 3Ha4yeHUsi napameTpa MOXHO U3MEHUTb
3HaYeHWe COOTBETCTBYIOLLErO pasmepa onepaumm.

Paamepbl onepauun, a Takke pasmMepbl 3CKM30B (€CMMN OHM CO34aHbl B 3CKM3aX) MOTyT
ObITb AOCTYMHLI U BHE onepaunn. [1na 3Toro Crnyxut cneuunanbHbI PeXUM, B KOTOPOM Npu
BblaeneHnn obbekta (onepaumm unm acknuaa) Ha aKpaHe NosBMASIOTCA ero pasmMepsbl.
lMonb3oBaTenb MOXET N3MEHUTb 3Ha4YeHne Nodoro 13 HUX. BknoueHne pexnma
NpoM3BOANTCS KOMaHOon Bud — Pa3mepbl e biI6paHHO20 3/ieMeHma.

Kpome TOro, pasamepsbl onepaumi 1 3CKM30B MOXHO NpeacTaBuTb B BUAE SNIEMEHTOB
odgopmneHus. NMocne aToro pasmepbl onepaumii U 3CKM30B, Kak M 0ObIYHbIE 3NTEMEHTDI
odhopMneHnd, MoryT ObiTb NepedaHbl B accoLMaTUBHbIE BUAbI Mogenu. 3HavyeHus
pa3MepoB, NPeACTaBIEHHbIX B BUAE 3NIEMEHTOB OPOPMIIEHNSA, MOTYT OblTb MU3MEHEHbI
nonb3oBaTenem.

MosiBuNack BO3MOXHOCTb paboThbl ¢ Aonyckamu B Mmogenu. [Jonyckun MoryT ObiTb
Ha3Ha4YeHbl Ha pa3Mepbl B 3CKM3E M Ha pa3Mepbl onepaumi (T. €. YACNoBble NapameTpbl
onepawumn, Takue, Kak rnybmHa BblgaBnuBaHns un 1. n.).

2.1. HasHaueHve nHaMBmnayanbHOro 4Oonycka Ha pasMmep 3CKuM3a Npou3BOANTCS, Kak N B
rpagou4eckoM AOKYMeHTe — B guarnore BBoga pa3amMepHOM Hagnmcu.

HasHaueHne MHAMBUOYanbHOro Aonycka Ha pa3Mep onepaLmmn NponssoanTcs B
avanore, Bbi3biIBAEMOM KHOMKON HazHayumeb Aomnyck psnoM C nonem
COOTBETCTBYIOLLEro napameTtpa Ha lMaHenu ceoiicme.

MoXHO BKMOYMTL OTOBparkeHne MHAMBUAYaNbHbBIX JONYCKOB (B BUAE NpeaenbHbIX
3HAYEHUN NN OTKITOHEHWUI) B pa3MepHbIX HAZMUCSX pa3MepoB 3CKM30B U onepauuin.
Kpome Toro, npocmoTp 4ONyCcKOB BO3MOXeH B OkHe nepeMeHHbIX. [Jonycku
oTobpaxaroTcs B cneumanbHon konoHke fJonyck atoro OkHa. [Insa BKNIOYEHUSA 3TON
KONOHKM criegyeT Bbl3BaTb kKOMaHay Jonyck n3 KOHTEKCTHOrO MEH0 3aronoBKOB
cTon6buoB. [JBOMHBIM LLENYKOM Ha S4verike Jonycka MOXHO Bbl3BaTb AManor 3agaHus
Jonycka.

2.2. B mogenu moryT ucnonbs3oBaTtbcs obwme gonycku B cootsetctaumn ¢ FOCT 30893.1-
2002.

BkntouyeHune ncnonb3oBaHus obLLMX OMYCKOB B MOAENW M YCTaHOBKa knacca
TOYHOCTW M3Oenusi Nnpom3BoauTcs B pasgene O6wue donycku ananora HacTPONKK
napameTpoB (Ha Bkrnaake Hoeble AoOKyMeHmMbI — Ansi HOBbIX AeTanen u cbopok, Ha
Bknagke Tekywasi 0emanb/c60pka — Ons Tekywen mogenm).
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Ecnn ncnonb3oBaHue obLuero gomnycka BKNOYEHO, TO pasmepam 3CKU30B U
onepaumm, KOTOpbIM He 3a4aH MHAMBMAYAlbHbIN OONYCK, aBTOMaTU4eCKM
Ha3Ha4arTcs oTKNoHeHus cornacHo Tabnuuam FOCT 30893.1-2002 ans
YCTa@HOBIIEHHOIO Kflacca TOYHOCTU U TUna pasmepa (YrnoBow, IMHENHbIN).

OTKNOHEHMS, Ha3Ha4YeHHbIE NO 00LWKMM gonyckam, oTobpaxatoTcs Tonbko B OkHe
NepeMeHHbIX 1 UCMOMb3YHTCA TONbKO ANA nepecyeTa Mogenu.

Knacc TouHoCTH XpaHUTCA B Moaesin Kak CBOWCTBO, 6naro,u,aps=| 4yemMy B TeXHUYeCKune
Tpe6OBaHI/I$| Moaenn MOXHO BCTaBUTb CCbIJTKY Ha €€ Krnacc TOYHOCTU.

2.3. Tlpn HeOBXOANMOCTM MOXHO OTKMIOUNTL Y pa3mepa NpusHaK Hannims gonycka —
Torga pasmep He Gyaet UMeTb HK obLero, HU nHanBMAayaneHoro gonycka. [ns atoro
cnefyeT BbIKNIOYUTE B AManore HasHadeHusa gonycka onuuvto Jonyck.

BoamoxeH nepecyeT pasMepoB Mogenu B npegenax nonsg Jonycka: no BepxHemy
npegeny, No HAXHeEMY npegeny, B cepeavHy nonsa gonycka un ¢ koadduuneHTom. MNepsble
TPU U3 NepeydnCneHHbIX NepecYeToB — CUCTEMHbIE, OHW BCerga AOCTYMHbI B MOAENMW.
MepecyeT ¢ KOahpnumMeHTOM BO3MOXEH B nepecyeTe, co3gaBaeMoM nosb3oBaTtenem. B
Nnonb30BaTeNIbCKOM MepecyeTe AN Kaxaoro pasmepa MOXHO ykasaTtb, Kak UMEHHO ero
crnepyeT nepecynTbiBaThb.

MepecyeT Mogenu NpoM3BoOaMTCS aBTOMATUYECKM B crieumanbHOM pexume paboTbl, Tak

Ha3blBaEMOM pexnme nepecdeta. [Ins ero BKIHOYEHUA/OTKITIOYEHNS CRY>XUT KOMaHaa

Cepesuc — lMepecyem pazmepoe — [lepecHyumamb pa3mepsbi ¢ y4emom donycka. B

pexume nepecyeTa peaakTupoBaHue MOAeNn HegoCTyNHO. BO3MOXHbI TOMBKO:

— CMeHa TeKyLlero nepecyeTa ¢ NOMoLLbIo KomaHna noameHio Cepsuc — lMepecyem
pa3mepos,

- NPOCMOTP, NeyaTb, U3MEpPEHNS 1 CO30aHNE OTHYETOB.

Pa3mepHble HafnMcK pa3MepoB 3CK130B B PEXMME NepecyeTa CoaepkaT NnepecynTaHHbIe
3HayeHusi paamepoB. MPOCMOTP NepecUnTaHHbIX 3HaYEHNUIN pa3MepOB BO3MOXEH TaKkKe B
OkHe nepeMeHHbIX, B KOroHke lMepecyumaHHoe 3HaYeHue .

Mpun HeOBXOANMOCTM NEPECHNTAHHYIO MOAENb MOXHO COXPaHUTbL B OTAENbHOM hanne ¢
nomolLLpbto koMmaHabl Cepeuc — lMepecyem pasmepos — Co3damb KOnuio.

Mocne Bbixoda U3 pexruma nepecyeTa Moaesb NpUHMMaeT HOMUHarbHbIE pa3mepsbl,
CTAHOBATCS AOCTYNHLIMW KOMaHAbl pefakTUPOBaHUS.

KoMNoOHeHT, BCTaBMNEHHbIM B COOPKY, MOXET MMETb HOMUHASbHbIE UMW NEPEeCYNTaHHbIE
pasmepsbl. [ns1 Bbibopa BapnaHTa BCTaBKU Cry»aT kHonka lMepecyumampb pasmepbi 1
CMMCOK NepecyeToB, 4OCTYMNHbIE BO BpeMsi BCTaBKM Ha Bknagke Palsr-ucmoyHuk NaHenn
CBOWCTB.

lNosiBMNacb BO3MOXHOCTb pa60Tb| C UCnoJiHeHnaMun mogenu.

Bce ncnonHeHnsa mogenu xpaHaTcs B hanne aton mogenu. Pabota ¢ ucnonHeHnsiMu
BeJeTCsa Ha HoBOW Bkragke McnonHeHus [epeBa noctpoeHus unm B MeHempxkepe
AOKYMEHTa.

Homepa npuceanBatoTCs UCMOMHEHMSIM aBTOMATUYECKK, HO NMpU HEOBXOOUMOCTHN MOTYT
ObITb OTpeaakTMpoBaHbl. HacTpoika HomepoB NponssoanTcs B pasaene Homepa HoebIx
ucnosiHeHul guanora HacTporkn napaMeTpoB (Ha Bknagke Hoeblie oKyMeHmbI — s
HOBbIX geTanewn n cbopok, Ha Bknagke Tekyw,ast demanb/c60pka — ONs TeKyLlemn
mogenu). Npu HacTporike MOXHO 3adaTb CUMBOSbI-pa3aenuTeny nepeg HOMepom
NCNOJTHEHMUS U OOMNONHUTENBHLIM HOMEPOM, 3a[aTb Pa3pPAAHOCTb 3TUX HOMEPOB, BKMOYUTb
pobasrieHne Hynemn, a Takke ykasaTb, C KAKOro HoMepa HauyMHaTb Hymepaumio. Kpome
TOro, MOXHO OTKITHYUTbL aBTOMaTU4eckoe hopMmnpoBaHNE HOMEPOB.

McnonHeHus MOoryT ObITb 3aBMCUMbIMUW 1 HE3ABUCMMbIMW OT OCHOBHOrO. B 3aBncuMbie
NCNOJNTHEHNA MOryT aBTOMAaTU4EeCKMN NnepeaaBaTtbCA NAMEHEHUA N3 OCHOBHOIO, a B
He3aBUCUMbIE — HET. an/I co3gaHnn HOBOIro UCNOJNTHEeHUA HY>XKHO YKa3aTb, 3aBUCMMOE OHO
Unu HeT, 1 3agaTtb 0603HaYeHNE NCMOMNHEHUS.

OpHo 13 ncnonHeHun sBnsieTcs Tekywmum. Ero coctae otobpaxkaeTcs Ha BKknagke
lMocmpoerue [lepeBa NOCTPOEHNS MOAENN.
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N3meHeHUs B OCHOBHOM MCMOSHEHUM MOTYT NepeAaBaThCs B 3aBUCUMbIE aBTOMATUYECKM
Unu BpyYHyto. [Ins aBToMaTU4YeCKon nepeaadyn naMeHeHuin Heo6xoanumo, YTobbl Bbinu
BKJTIOYEHbI onuuu Co3dasamb 06 bEKmM 8 3asUCUMbIX UcrosiHeHuUsix 1 Cozdasamb
nepeMeHHyI0 8 3a8UCUMbIX UCIMOJIHEHUSIX B fuanore HacTpOMKN UCNOMNMHEHWI
(BbI3bIBAEMOM KOMaHaou Cepeuc — lMapamempsbl... — Cucmema — Pedakmop
moOdenel — UcnonHeHus). PyyHas nepefaya 06bEKTOB NPON3BOANTCS C MOMOLLbHO
komaHabl Pedakmop — lMepedamb e ucnosiHeHuUs1 (OHa NO3BONSIET TaKKe NepeaaBaTb
00bekTbl B HE3aBUCKMMbIE UCMONTHEHMS), @ PyYHas nepeaada nonb3oBaTeNbCkux
NnepeMeHHbIX — C MOMOLLbIO KOMaHAbl [IpuMeHUMBb 8 3a8UCUMbIX UCMOJ/THEHUSIX N3
KOHTEKCTHOIO MeH0 nepeMeHHon B OKHe NepeMeHHbIX.

Mo ymonyaHuio pefakTupoBaHne 06 bEKTOB 3aBUCUMbIX UCMONTHEHWUIA HEBO3MOXKHO, TaK Kak
OHW CBSA3aHbl C COOTBETCTBYOLUMMU 0GBEKTaMU OCHOBHOIO McnornHeHus. Mpu
Heo6XoaNUMOCTM OGBEKT MOXHO caenaTtb AOCTYNHbIM ANS PeAaKTUPOBaHUS, Bbi3BaB
komaHay OmmeHuUmMb cesi3b U3 KOHTEKCTHOIO MeHo obbekTa B [lepeBe. BoamoxkHa u
obpaTtHas onepauuns — ¢ NOMOLLbI0 kKoMaHabl BoccmaHoeums cef3b. [locne aToro Bce
N3MeHeHUs1 06 beKTa TEPSOTCS, Tak Kak OH CTaHOBUTCS Konnen o6bekTa B OCHOBHOM
NCMOSTHEHUM.

B pesynbTate npuMmeHeHust kK cbopke ¢ MCNONTHEHUSAMU HOBOWM koMaHabl Co30aHue
cneyugukayuu no c6opke No ymonyaHuio cosgaeTcs rpynnosasi cneumdunkaums (no
BapuaHTy A, ecnu Konm4ecTBO UCMNOMHEHUI He NMpeBbILIAeT TPeX, ecnv NpeBbILWaeT, TO No
BapuaHTy b). Beibop ctunsa cneundurkaumm nponseoauTcs B pasgene Cneyugukayus —
Mo c6opke ¢ ucnosHeHUsIMU Ha Bknagke Hoeblie OOKyMeHmMbI HaCTPOEYHOro anarnora.

Bo3MOXHO ykasaHne KOMNOHEHTOB (MM UCMNOSTHEHWUIA KOMNOHEHTOB), KOTOPbIE BXOASAT B
pa3sHble NCMOMHEHUS COOPKM, HO OOIMKHbI MMETb OAHY U Ty XXe NOo3nuuio B cneumdukaumm.
[ns aToro cnyxuT komaHga Ipynnsi KOMIMOHEHMoe, KHoMKa Bbi30Ba KOTOPOW HaxoauTcs
Ha naHenun Cneyugukayus.

Bo3moxHO co3aaHme Tabnuupbl MCNOMHEHUI N pa3MeLleHne ee B rpaddmyeckoM nnm
TEKCTOBOM AOKYMeHTe. [1ns 3Toro cnyxut komaHga Cepeuc — Omyembi — Co30amb
mabnuyy ucnonHeHul. KomaHaoy MOXHO MCNONb30BaTh TaKKe B YEPTEXKE, CoaepKaLlleM
accoumnaTtmBHble BUAbI MOAENN C UCMONTHEHUSIMMN.

YkasaHue KOHKPETHOro UCMOMHEHNsT MOAeny BO3MOXHO B CneayoLwmnx cnyyasax: oTKpbiTve
¢anna, BcTaBka KOMMNOHEHTa B COOpPKy, BCTaBKa 3aroTOBKM B MOAEb, CO34aHne
accouMaTUBHOIO BMAa, NogkNyYeHne Mogenm K AOKyMeHTy-crneumdmkaumm unm K o0bekTy
cneundmkaunn.

MosiBunacbk BO3MOXHOCTb aBTOMATUYECKOro co3gaHusa cneumdukauum no coopke. [ng
aToro cnyxut komaHga CosdaHue cneyudgukayuu rno cébopke. llocrne BbI30Ba KOMaHAbI
B TeKyLLen cbopke hopMUpyoTCa BHYTPEHHME 0OBEKTBI cneumndukaumm,
COOTBETCTBYIOLLME KOMMNOHEHTAM NEpPBOro YpoBHs (4aHHbIE O KOMMOHEHTax 6epyTca N3 nx
CBOWCTB) U cO34aeTcsa OKYMEHT-cneundurkanms, K KOTOpOon NOAKNoYaeTca TekyLas
cbopka.

[o6aBneHbl kKoOMaHAbl 4N NOCTPOEHNSs OTBEPCTUIA:
- [Tlpocmoe omeepcmue,

- Omeepcmue c 3eHKogKoll,

- Omeepcmue c yekoekoll,

- Omeepcmue ¢ 3eHKO8KOU U UeKoskou,

- KoHu4yeckoe omeepcmue.

Bo3moxeH BbIGop hopMbl TOpL@ OTBEPCTUSA: NOCKasi, KOHMYecKast unm cepudeckas.
OTBepcTME MOXET pacnonaratbCs Ha NOBEPXHOCTM Ntobon bopMbl. YMonyaTensHoe
NOMoXXeHne oCu OTBEPCTUS — NepneHAMKYNSAPHO NOBEPXHOCTU B TOYKE yKasaHUs, HO
Nonb30oBaTeNb MOXET U3MEHUTb 3TO NOSIOXKEHNE, 3a4aB HAKIMOH M NOBOPOT ocu NMbo
HanpaBnsLWnA OO bEKT.

KHoMKM Bbl3oBa KOMaH MOCTPOEHUS OTBEPCTUIA COCTaBMSOT Fpynny Ha naHenu
PedakmupoeaHue modesnu. B 3Ty xe rpynny BxoguT NpexHsis komaHaa Omeepcmue,
nepemmMmeHoBaHHas B Omeepcmue u3 6ubnuomexu.
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10.

11.

MosiBUNCS HOBbIN MHCTPYMEHT Ans rpynnUpPOBKM 06 bEKTOB MOAENN — Crou. YnpasrneHue
CNosIMN NPOMN3BOANTCS C NOMOLLbIO MeHeakepa OoKyMeHTa. [Ans ero Bbi3oBa CIy»XUT
komaHaa Cepeuc — MeHeOep OOKymMeHma.

Ha ogHom cnoe moryT pasmMellaTbcsi 0GbeKTbl PasfMYHbIX TUMOB, HO OAMH OGBHEKT MOXET
npuHagnexaTb TONbKO OAHOMY Crioto. Bce HoBble 06BbEKTLI aBTOMATUYECKM pasMeLLatoTes
Ha TekyLlem crnoe. BoamoxeH nepeHoc 06bEKTOB Mexay crosiMu. Bce 06bekTbl 0HOro
CNosi MOXHO OZIHOBPEMEHHO caenaTb HEBUAMMbBIMM, OTKIMOYMB OTOGPaXKeHe 3TOro Cros.

Ha naHenb Tekyuwee cocmosiHue foGaBneHo none Ans BbiGopa TEKYLEro criosi n
ynpaBneHnst BUAMMOCTbLIO CIOEB.

MosiBunack BO3MOXHOCTb BBOAA TEXHUYECKMX TpeboBaHMi B Mogenun. TexHmnyeckue
TpeboBaHusa BBOAATCS B cneluanbHOM OKHE, BKIOYEHME U OTKITIOYEHUE KOTOPOro
npounssoanTcs komanaon Bud — TexHu4yeckue mpeboeaHusi. [1pyn HeOOX0OUMOCTH
TeXHU4eckne TpeboBaHms MOryT ObiTb NepedaHbl U3 MOAENN B YEPTEXK, COAEPXKaLLMn
accoumaTuBHbIE BUAbLI 3TOW Moaenn.

B pe3ynbTaTe npoeumpoBaHusi KpuBbIX 1 pebep Moaenu B 3ckM3 B HEM co3gatoTcsi ocobble
06BbEKTbl — MPOEKLUNOHHbIE KPUBBIE.

OCHOBHO€E CBOWCTBO MPOEKLMOHHOWN KPUBOM — MOCTOSIHHASA CBSA3b C UCXOAHLIM 0O BbEKTOM
(pebpom, npoekumnen KOTOPOro oHa sABnsieTcs1). ATO CBOMCTBO obecneynBaeTcs
orpaHnyYeHneM rnpoeKyuoHHas ces3b. CoBnageHns KpamHMX BEPLUMH NPOEKLNOHHOM
KPUBOW C NPOEKLMAMM KpaHUX BEPLLMH MCXOOHOro obbekTa obecneunBaroTcs
OrpaHUYEHNEM MPOEKUUST KOHEYHOU 8EPUIUHbI.

N3meHeHne bopMbl NPOEKLNOHHOM KPUBON HEBO3MOXHO, MOXHO NULLb yOANUTb €€ YacTu
(Hanpumep, yceyb gpyrmm o6beKTOM). BEpHYTb MPOEKLMOHHYIO KPMBYHO B UICXOLHOE
COCTOSIHME MOXHO C MOMOLLIbIO KOMaHAbl BoccmaHoeumb Kpugyro B KOHTEKCTHOM MEHIO.

MPOEKUNOHHYIO KPUBYHD MOXHO «NPEBPATUTL» B 0ObIYHBLIN reOMEeTPUYECKUn 0O BLEKT — AN
3TOr0 HY>KHO CHSITb C HEE OrpaHUYEHNE MPOEKYUOHHAs C853b UIN NPUMEHUTL K HEn
KomaHgy Paspywums.

OrpaHquHme rpoeKUUOHHas €8s3b HaKnaablBaeTCA TakKXe Ha TOYKN — NpOoeKunn
TOYEYHbIX OOBLEKTOB U Ha BCNoMoraTeribHble npAamMblie — nNpoeKkuunn ocen.

MosiBMNack BO3MOXHOCTb BapuaLMOHHOIO NPSAMOro MoOAENNMPOBaHNSA C MOMOLLbIO
reoMeTpuYecKUX N pasMepHbIX OrpaHUYeHnn. TeXHONorMsa BapmaunoHHOro NPsSiMoro
MoOEenMpoBaHUA No3BoNseT MoaMUUMpPoBaTh Ntobyto, B TOM YNCEe UMNOPTUPOBAHHYIO U3
apyron CAD-cuctembl, TpEXMEPHYO Moaernb 6e3 NCTopuM NOCTPOEHNS TakK e MPOCTO U
rMbKo, Kak u Mogenb, n3HavanbHo cnpoektupoBaHHyto B KOMITAC-3D n nmetowyto
nHdopmauuio o cnocobax n NocnegoBaTeNbHOCTM CO3AaHMsA ee 06bEKTOB (MCTOPUIO
noctpoeHus). OcobeHHOCTbI0 HOBOW (DYHKLMOHANBbHOCTU ABNSAETCA BO3MOXHOCTb
KOMOMHMpOBATL MOAENMPOBAHNE HA OCHOBE MCTOPUM MOCTPOEHNS N BapuaLMOHHOE
npsimoe mogenuposaHne. BHOCUTb n3ameHeHus B geTanb 6€3 NCTopumn NOCTPOEHMS MOXHO
NOCPEeACTBOM reOMETPUYECKNX U pa3MepHbIX orpaHndeHnin: PaccmosiHue, Yeon, Paduyc,
lMapannensHocms, lNeprneHdukynapHocms, MIHuudeHmHocms (coBnageHue), Kacaxue,
KoHueHmpuyHocmsb, @ukcauyusi. KHONKn BbI3oBa KOMaHA, pasMeLLaoTca Ha HOBOM
WHCTPYMeHTarbHon naHenu BapuayuoHHoe ModenupoeaHue.

[opaboTaHbl MaccuBbl.

Bo Bcex maccrBax BO3MOXHO co3faHue Tabnuubl U3MEeHAEMbIX NepeMEeHHbIX,
npegHasHa4YeHHON ANa U3MeHeHUs 3Ha4YeHn NepeMeHHbIX B 9K3eMnngpax maccuea. B
pesynbTaTe BO3MOXHO MOfyyYeHue OTAMYaoLWnxXca Apyr oT gpyra ak3emnnapos. Tabnuua
N3MEHSIEMbIX NEPEMEHHBIX CO34aeTCsa BO BPEMS CO34aHNS UM peaakTMpoBaHUA MaccuBa;
ANsi 3TOro CNyXuT KHonka Tabsiuya usmMeHsieMbix nepemMeHHbIX Ha [NaHenu
creynansHoro ynpasneHus. o Tabnuue nameHseMblx NnepeMeHHbIX MOXHO CO3a4aTb OTYyeT
C nomoLLbto KomaHabl Cepeuc — Omyembl — Co30amb mabnuyy napamempos
3K3eMrisipo8 Maccuea.

109



B maccuBe no Tabnuue 1 no To4kam nosiBUIICS HOBbI BapyaHT opueHTaumm
3K3eMMNIsiPOB — MO yKa3aHHOMY 0ObEKTY. OTOT BapMaHT NO3BONSIET OPUEHTMPOBATL
3K3eMNIsipbl MO HOpMaru K KpYBOW UK NMOBEPXHOCTW.

B maccuee no tabnuue nosiBunacb BO3MOXHOCTb PYYHOrO BBOAA KOOPAMHAT TOYEK,
3a4aloLLMX NONOXEHME 3K3EMMNNAPOB MaccuBa (paHee 6bi10 BO3MOXHO TOMbKO YTeHMe
KoopAauHat ns cpanmna).

12. [opa6oTaH crnocob noctpoeHus Toukn Ha noeepxHocmu:

- BapwuaHT 1o paccmosiHusiM om nIockux o6bLekmoe nepevMmeHoBaH B 1o
cMeuwieHUsiM om 98yx o6beKkmoe, Tak kak Tenepb OH NO3BONSAET TAKKe CTPOUTb TOUKY
Ha NOBEPXHOCTM BpaLLeHUs, 3aaBas ee YrioBoe CMELLEHNE OT MITOCKOCTH,
npoxoasien yepes ocb NOBEPXHOCTH,

- pobasneH BapuaHT lTo koopOuHamam Ha NsI0cKoCcmu, NO3BONSOLLNIA NOCTPOUTb
TOYKY Ha NIIOCKOW NOBEPXHOCTU, 3afaB ee NPSAMOYrofibHble UK NONSPHbIE
KoopAauHaThbl.

13. lMosiBUNack BO3MOXHOCTb YCTAHOBKM Napond Ha AOCTyn K getanu. [1na atoro cnyxut
komaHga fJJocmyn B KOHTEKCTHOM MEHIO AeTanu, BblaeneHHon B [lepese NOCTPOEHUS.
Maponb 3anpawmBaeTcH B CriegyoLmx cnyyasax:

— OTKpbITWE danna getanu;
— BCTaBKa geTanu B COOpPKy B KQ4YECTBE KOMIMOHEHTA;
- nepexopn K pegakTMpoBaHuIo geTanu, SBnsoLLLencs:
— KOMMOHEHTOM COOopKY;
— 3aroTOBKOM;
— WCTOYHUKOM M300pakeHusi B acCOLUMaTUBHOM BUOE YepTexa.

14. TMosiBUrcs HOBbIN TUMN JOKyMEHTa — TexHonorndeckasi cbopka (*.t3d). O1oT TMn AOKyMeHTa
npegHasHayeH ansi NoAroTOBKM MOAENM K pa3paboTke TEXHOMOIMYECKOro npowecca ee
N3roTOBMNEHMS.

15. Crano BO3MOXHbIM OTOOpaXXeHne 1 peaakTMpOBaHNE CBOMCTB TPEXMEPHbIX 0OBHLEKTOB B
okHe Ceolicmea. Kak 1 B rpadouy4eckom JOKYMEHTe, 9TO OKHO BbI3blBAeTCA KOMaHOOM
Pedakmop — Ceolicmea.

16. lMosiBUNachb BO3MOXHOCTb yaaneHus n3 Mogenu nHdopmanmmn o cnocobax u
nocnenoBaTenbHOCTU co34aHusi ee 06bekToB. [Ins aToro cnyxuT komaHaa Pedakmop —
Yldanumb ucmopuro nocmpoeHusi.

17. BblpaxeHune ons BblYMCIEHUS 3HAYEHUSI NapaMeTpa onepauum Tenepb MOXHO BBOAUTb
HernocpeaCTBEHHO B Nose 3Toro napameTpa Ha MNaHenu cBoWCTB NpY CO34aHUM UMK
penakTupoBaHumn onepauuun. Ecnv none coaepuT BbipaXkeHne, TO Npu HaBeAeHUN Ha 3TO
none Kypcopa psiioM C HAM NOSIBASIETCS APSbIK C BbIYMUCIIEHHBIM 3HAYEHMEM BblpaXXeHUs.

18. [opabotaHa komaHaa KoHmyp:
- [losBunacb BO3MOXHOCTb 3aaH1s pasfnnyHbIX paanycoB CKPYrieHus BEPLUMH KOHTYpa.
[na atoro cnyxuT Bknagka lMepemeHHbIU paduyc Ha [laHenn CBOMCTB.
- TlosBunacb BO3MOXHOCTb CO34aHNsi KOHTYpa, HE COBNaAaoLwero ¢ UCXOAHbIMU
obGbekTamm, a OTCTOALLEro OT HUX. [1na 9TOro CnyXuTt KHonka dkeuducmaHma Kpueou
Ha MaHenu cneumnansbHOro ynpaBneHus.
19. [JopaboTaHa komaHOa dkeuducmaHma Kpueol: NnosiBunacb BO3MOXHOCTb yKa3aHUs
TOYKM, Onpeaensowen noroxXeHme aKBUANCTaHTbl OTHOCUTENbHO ee 6a30BOro KOHTypa.
20. [opa6oTaHa komaHaa JlomaHast:
- pagumyc CKpyrneHus Tenepb MOXHO BBECTU He TOMbKO B Tabnuue napameTpoB BEPLUWH,
HO U B none Ha NaHenn cBoWnCTB,
- B OkHe nepemeHHbIX Tenepb AOCTYMHbI NEPeMEeHHbIe, YrpaBnsaoLwmne napaMmetTpamm
BEPLUNH FTIOMaHON.

paghuyeckue AoKymeHmMbI

1. Tpu co3gaHumn Unu peaakTupoBaHUM BOMNbLUMHCTBA rEOMETPUYECKNX 0OBEKTOB, pa3mepoB
1 0603HAaYEHNI B HUX MOXXHO KONMPOBATb CBOWCTBA APYrUX, Y>Ke CyLLECTBYHLLNX
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obbekToB. [Insa aToro cnyxnt kHonka Konuposams ceolicmea Ha [NaHenn cneynanbHOro
ynpaeneHus. locne HaxaTtusa 3TON KHOMKM cneayeT ykasaTb 00 beKT — UCTOYHUK CBOWCTB.

MosiBUNack BO3MOXHOCTb CO3[4aHUA rpadouyeckmx 06beKToB No obpasuy. [na atoro

CNy>XuT koMaHga MHecmpymeHmbl — O6Bekm no ob6pa3syy. O6bekT-06pasel, MOXHO

BblAENWTb KaK 4O BblI30Ba KOMaHAbl Tak 1 nocrne. HoBbin 06bekT ByaeT MMeTb CBOMCTBA

obpasua.

HopaboTaHa komaHaa lIpsiMoy20sIbHUK:

- pobaBneHa BO3MOXHOCTb 3aZjaHus yrna noBopoTa NpPsIMOYrofibHMKa (paHee CTOPOHbI
npsiMoyrosibHMKa Bbinn Bcerga napannesnbHbl OCAM TEKYLLEN CUCTEMbI KOOPAUHAT),

- pobaeneHa BO3MOXHOCTb Bblibopa cnocoba nocTpoeHus: mo 08ymM mo4vkam 1nn no
UeHmpy u eepuwuHe; B CBA3N C NOsIBNEHNEM NOCNEAHEr0 U3 NEPEYNCIIEHHbIX
cnocoboB oTaenbHasa komaHaa lpsiMoy20s1bHUK MO0 UeHmMpYy U eepuiuHe NCKYeHa.

HobaeneHa komaHaa lMpsmoyzosbHUK Mo mpeM moykaMm. [1ocTynHO ABa cnocoba
NOCTPOEHUA: MO MpeM eepuwiuHaM v o yeHmpy u 0eym eepuiuHam.

YcoBepLueHCTBOBaHa paboTa ¢ XxapakTepHbIMU TOYKaAMM:

— €Cnu XapakTepHble TOYKN HECKOIbKMX OOBEKTOB COBMaAaloT, OHM OTOGpaXKatoTCA Kak
ofHa Touka, Npu NepemMeLLeHnn KOTOPOor NepemMeLLaloTCs COOTBETCTBYIOLME TOYKU
BCEX 0OBLEKTOB; MPU HACTPONKE MOXHO BKNIOUNTE OTOOPaXXeHme TOMbKO 00LLMX
XapaKkTepHbIX TOYEK BblAeNeHHbIX 06 bEKTOB,

— XapakTepHble TOYKM AYrv OKPY>XHOCTM LOMNOSHEHbI 3HAYKaMM, NO3BONSAOLLNMM
N3MEHATb pagunyc oyrm OTAENbHO OT OCTasnbHbIX MapamMeTpoB,

-~ MpV NepeMeLLEHNN MbILLBI XapaKTepHON TOYKM 06bekTa Tenepb PSAOM C KYpCOPOM
OoTOOpaxarTcsa TEKYLLUME 3HAYEHUS NapaMeTPOB OOBHEKTA,

- Npu NnepemMeLleHnn XxapakTepHOM TOYKN MbILLbIO MOXHO UCMOMb30BaTb
BCNoMoraTenbHble TPAEKTOPUM — OHU NOSABNAOTCS, €CNn, BblAENNB XapaKTepHYHo
TOYKy 0OBbEKTa, 3agepKaTb Ha HEW Kypcop; Npy NepeMeLLEHNN XapaKTEPHOWN TOYKM
BAOSb BCNOMOraTenibHOW TPaeKToOpUN U3MEHSAETCS TONbKO OOUH napaMeTp obbekTa.

YcoBepLUEeHCTBOBaH (hyHKLMOHAN accoLMaTUBHbIX BUOOB:

— B MPOEKUMOHHOM BMAE, BMAE NO CTPENKE 1 paspese/ceveHnn aBToMaTn4eckm
C034alTCsa paspbiBbl, €CN OHU ObIN Ha ONOPHOM BUAE W €CNU HanpaBneHne
nNpoeLMpoBaHMsa NePneHanKyNApHO HanpaBreHuo casura n3obpaxxeHnsi B ONOPHOM
BUAE;

— Tenepb HOBbIV BMA, CO30AOLMINCH Ha OCHOBE CyLLecTBYtoLEro (OnopHoro), no
YMOMNYaHUIO UMEET TaKyHo K€ HAaCTPOMKY OTPUCOBKM N OTOBpaxeHns 06 beKTOB, UTO U
€ro OMNopHbIN BUA,.

Tenepb B HOBbIV BUA, (POPMUPYHOLLMICS Nocne co3gaHus 0603HaYeHnsa BbIHOCHOIO
aneMeHTa Unu ysna, aBToMaTUyYeCKn KONMpyeTcsa YacTb N3006pakeHnss ONopHOro Bnaa,
OrpaHMyeHHast KOHTYpoM 0603Ha4veHus1. Taknm obpa3om, eCcriv ONOPHbIN BN Obi
HeaccoumnaTMBHbBIM, TO CO34aeTCsa «3aroTOBKa» BbIHOCHOMO 3fieMeHTa Unn yana, a ecnm
ONOpHbIN BMA OblN accoumaTMBHbIM, TO NPOEKLUSA MOAENWN OOMOMHSAETCA KOMMSMU
00bekToB, A406aBNEHHbIX B ONOPHbINA BUL BPYYHYIHO.

MosiBuNack BO3MOXHOCTb NPUBA3KM K JIMHUSIM, COCTaBASOLUM OPOpMIEHNE YepTexa
(pamMKy, OCHOBHYO Haanuck U T.M.). HoBas npusska — rnobansHas; ee
BKMOYEHME/OTKNIYEHNE NPON3BOANTCH B MEHIO KHOMKKM lMpuesisku komaHaon lpuesizka k
aneMeHmMam oghopMsieHUsI YepmeiKa Unn OOQHOMMEHHOM ONuUMen B guanore yCTaHOBKN
rno6anbHbIX NPUBA3OK.

LUTpuxoBKka B accoumaTUBHOM Buae Pa3pes/cedeHue Ternepb 3aBUCUT OT Matepuana
mogenu. MNMpu HeobXoaAMMOCTY CTUIMb LUTPUXOBKM MaTepuarna MoAenv MOXHO U3MEHUTb,
oTpedaKkTpOBaB CBOMCTBA MOAENN.

dann nnoTtHocten (Graphic.dns) 4ONONHEH OAHHBIMUW O CTUME LWTPUXOBKM ANS KaX4oro
maTepuana.
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Paboma c nepeMeHHbIMU

1.

Moa pa3mepHoOn HAAMMUCbIO pasMepoB C NePEMEHHON (B rpadonyeckoM AOKYMEHTE UMK
3cKM3e) Tenepb oTobpakaeTcsl He TONbKO UMS MEPEMEHHON, HO U BblpaXXeHne ans ee
BbIYUCMEHWS, €CNIN OHO 3aJaHo.

MosiBnacb BO3MOXHOCTb CO3AaHNsA NepeMeHHbIX AN NpeaerbHbIX OTKIIOHEeHW
pasmMepoB.

PacLumpeHbl BO3MOXXHOCTM HacTporku OKHa nepeMeHHbIX: Tenepb MOXHO U3MEHUTL Habop
1 NOpsiAoK criegoBaHmMs cTonbuoB. VicknioyeHne — ctonbel, Mms, oH Bcerga npucyTcTByeT
B OKHe nepeMeHHbIX 1 Bceraa naet nepebiM. [uanor HacTpoviku cToNbLoB Bbi3biBaETCS
komaHaow JonosiHumesibHo... N3 KOHTEKCTHOrO MEHHO 3arofoBKoB cTonbLos B OkHe
NnepeMeHHbIX.

Paboma co ceolicmeamMu u omyemamu

1.

OT4eT Tenepb MOXeT ObITb acCOLMATUBHO CBA3aH C JOKYMEHTOM, MO KOTOPOMY OH CO3[aH.
Bce nsmeHeHns B AOKYMEHTE — N3MeHeHne Habopa 00BHLEKTOB M X CBONCTB —
aBTOMaTMYEeCKN NepenarnTcs B acCouMaTUBHbBIN OTYeT. AccoumaTMBHAS CBA3b OT4YeTa C
AOKYMEHTOM-UCTOYHUKOM (pOpMUMpPYyeTCSs NPU €ro CO34aHUN C NOMOLLIbIO ONUmmn
AccouyuamueHbIll om4yem Ha [laHenu cBOWCTB.

[aHHble B oT4eTe Tenepb MoryT 6biTb NpeAcTaBneHbl B BUAE CCbINIOK HA CBOWCTBA
00BEKTOB B AOKYMEHTE-UCTOUHMKE. [1pN N3MEHEHMM 3HAYEHNIN CBONCTB, KOTOpbIE
ABMAIOTCS MCTOYHUKAMM CCbINIOK, JAaHHbIE B OTYETE U3MeHsTCA. [Ana dhopmmpoBaHnd B
OTYeTe CChIfOoK cneayeT npu ero co3gaHuun BkNoYMTh Ha MNaHenu ceoncts onuuio JJaHHble
e eaude CChIJIOK.

MoakniounTb CTUMb OTYeTa Tenepb MOXHO B NpoLecce cos3faHua otyeta. [nsa aTtoro
CNYXWT cTpoka pyeou B cnucke ctunen Ha NaHenn CBONCTB.

Ll,opa60TaH PenakTop CBONCTB:
BBeJEHbl creumarnbHble NMUKTOrpamMmmMbl 4515 0TOBpaXXeHUs CrpynnmMpoBaHHbIX OO BLEKTOB,

— CTana Bo3MOXHa rpynnmpoBka o0bEKTOB YepTexa Nno Bnaam, KOTOPbIM OHU
npuHagnexar — Ansa 3Toro cnegyet Bbl3BaTb koMaHay pynnupoeamsb rno eudam n3
MEHI0 KHOMKK Fpynnupoeka Ha MHCTpyMeHTarnbHoW naHenu Pegaktopa,

- MosiBUNacb BO3MOXHOCTb pedaKkTUPOBaHUS TaknMx CUCTEMHbIX CBOMCTB, Kak asmop,
opeaHusayus, KoMMeHmapud, macca, Mamepuari, niomHOCMBb.

Meyamp

1.

MosiBunack BO3MOXHOCTb NeYaT BbiAeNeHHOro oparmMeHTa JOKyMeHTa. [Ansi 3Toro Cnyxur
onuus BbidesnieHue B guanore HacTporiku nevatn. OHa 4OCTyNHa, ecnv nepes Bbi30BOM
KOMaHAbl neyaT B 4OKyMeHTe 6bino 4To-nmbo BblgeneHo.

Kpome Toro, B MeHto kHonku lMpedeapumenbHbill npocmMomp nobaBneHa komaHaa
lMepedamsb ebiOenieHHOe 8 npedeapumernbHbil MPOCMoMp.

Onuua AnnbmepHamueHbIii cnocob ebie00a 3a/1UGOK B iManore HaCTPOVKM
napameTpoB BbiBOAa NeperMeHoBaHa B AsibmepHamueHbIli crnocob enieoda 3a/ueokK
U pacmpoe, TaK Kak ee [JeiCTBMe Tenepb PacnpocTpaHAeTCs U Ha BCTaBMNEHHbIEe B
[IOKYMEHT pacTpoBble N306paxeHnss C Npo3paYHbIMU 0BNacTAMM.

Umnopm u akcnopm

1.

HopaboTaH akcrnopT mogenen B opmat STEP: Tenepb BO3MOXHA 3anncb UMEHW aBTopa,
KOMMEHTapueB, CBONCTB M UCNOMHeHU mogenn. Kpome Toro, ctana BO3MOXHa 3anunch B
dopmat STEP AP214 — gna atoro criegyeT BblbpaTbh COOTBETCTBYHOLLYIO CTPOKY M3
cnucka Tun ¢patina gnanora coxpaHeHust anmos.

HopaboTaH nmnopt 13 popmartos DXF n DWG: nosBunacb BO3MOXHOCTb YTEHWUS Ayr
SMIMIMCOB M NOMUIVHNA B MOLENSIX, a TaKKe NIMHUN-BLIHOCOK C HECKONbKUMM
OTBETBMIEHNAMU B YepTEXax.
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3. B guanore HacTporiku BbiBoAaa B dopmatel DXF n DWG peanusoBaHa Bknagka
KomnoHoeka cneyugukayuu. OHa 3ameHsaeT guanor KomnoHoeka crneyugukayuu,
NOSABNSABLUNACS MPU AKCNOPTE MHOTOCTPAHUYHBIX cheunduKaLmi.

lNMpuknadHbie 6ubnuomeku

1. [Hopa6oTtaHa 6ubnuoteka Mamepuanesi u CopmamMeHmbl:
— O6Lwee konnyecTBo MaTepuanoB coctaenseT 6onee 93500 HaMmeHOBaHUN.
B Tom uncne:

1300 oTeyecTBEHHbIX MapoK cTanen n cnnasos,
2393 3apybexxHblXx Mapok cTanew n Cninaeos.;
145 mapok 4yryHa;

951 MapoK LBETHbLIX METasNIOB U CM/1aBoB;

432 mapok macen n cMasok;

216 MapoK NakoB U Kpacok;

501 mapok nnactmacc;

474 mapok Krees;

1267 HanmeHOBaHWI CBAPOYHbIX MaTepUNanos;
567 HaMMeHOBaHMI NPOBOAOB U Kabenen;

271 HaMMeHOBaHWUS CTPOUTENBbHbLIX MaTepuarnos;
131 BuA ranbBaHN4YECKUX NOKPbLITUIA;

46 HaMMeHOBaHWI KOMMNO3ULIMOHHbBIX MaTepManos.

- basa cogepxunt 6onee 47000 ak3eMnIspoOB COPTAMEHTOB.
- [JobGaeneHbl cnegytowme BO3MOXHOCTU B3aumogenctems ¢ cuctemon KOMIMAC-3D:

BbIOOp MaTepmana ans UCNONHEeHUs,

BKIMOYEHME AaHHbIX U3 OUBNNOTEKN B TEXHNYECKME TPeOOBaHMSA TPEXMEPHbIX
Mopaeneun,

aBToOMaTMYeCcKuin BbIGOp CTUNSA LUTPUXOBKM Npy BbibOpe maTtepuana,

npyv NpOCMOTPE CBOMCTB MaTepuana Tenepb OTKpbiBaeTca ananor MHgpopmayus,
cogepawmi nonHy nHdopmaumo o matepuane,

HacTponka, No3BonstoLlas ykasaTtb, TpebyeTcs nu ncnonb3oBaTtb ANgd getanu LeeT
MaTepuana, ykasaHHbll B bubnuoreke.

2. B 6ubnunoteky KOMIMAC-Makpo fob6aBneHbl BO3MOXHOCTU 3anmncu MakpocoB Ans
co3gaHusa cnegyoLwmx o6 beKToB:
- rpadunyeckme oObeKTDI:

BOJTHMUCTasA NINHUA,
NUHNA ¢ n3nomMamu,
MYTNbTUNNHKSA,
Tabnuua Ha JYepTexe,

- TpexmepHble 00BLEKTHI:

OTpPE30K,
TOYKa,

NUHUSA-BBIHOCKA,

0003HaYeHMe LLIEPOXOBATOCTH,
ob603Ha4yeHne 6asbl,
obo3HaueHne gonycka popmel,
3annaTka,

NHen4yaTasi NOBEPXHOCTb,
3KBMOUCTAHTa KPUBOW,
SKBUONCTAHTA NOBEPXHOCTMH,
KpvBas Mo 3akoHY,
NMOBEPXHOCTb MO CETU TOYEK,
NOBEPXHOCTb MO NNacTy To4ek,
chnawH Ha NOBEPXHOCTH,
KOHTYP,

ayra,

onepauusi COeaANHEHNS] KPUBBIX,
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— onepauusi CKpyrieHust KpuBbIX,
- onepauus NpuaaHnsa TONLWKUHbI MOBEPXHOCTH,
— NMHEWHbIN pasmep,

- pagwvanbHbIi pa3mep,

- OuvameTpanbHbIi pasmep,

— YrnoBou pasmep,

— nokarnbHas cuctema KoopauHar,

— MaccuB onepaumn no Toykam,

— MaccuB NPOCTPAHCTBEHHbIX KPUBBLIX MO TOYKaM.

HopaboTtaHa Cucmema pacno3HaeaHusi 3D-modenell.

Tenepb BO BpeMs pacrno3HaBaHus cOopku npu Bolgaye nHgopmMaumm ob owmnodke
pacno3HaBaHWs UM HEKOPPEKTHOCTU NCXOAHON Moaenu B cOOpke BblAenseTcs
COOTBETCTBYHOLLMIN KOMMOHEHT.

B nHTEepakTMBHOM pexnme pacno3HaBaHMsS HOMepa B CMIUCKE rpaHen, onpeaensaiowmx
pacno3HaBaeMyto onepauuto, COOTBETCTBYHOT HOMeEpaMm rpaHen Moaenu
pacno3HaBaHusl.

BBeneHo pacnosHaBaHve onepaumm opMUPOBaHUSA LIMNNHAPUYECKOrO YepBsKa.
YTOYHEHO NOCTPOEHUE PaCNO3HAHHLIX ONepaunii CKPYrieHns Mexay NiocKomn n
UUNNHOPUYECKON FpaHsaMK, a Takke Mexay ABYMS LUNMNMHAPUYECKMMW FPaHAMMU.
[nsa yckopeHus pacrno3HaBaHWs B MHTEPAKTMBHOM PeXnMe BbiAeNEHNE rpaHem
onpepensieT Tenepb NOpPsAOK Novcka oMepeHon onepauun.

Yny4yleHo Ka4yecTBO pacno3HaBaHUsi MOAENW; YTOYHEHbI (PYHKLMKN yNOpsSa0YeEHUs
[epesa noctpoeHus.

HopaboTaHa bubnuoteka CmaHO0apmHbie u3oenus.

MosiBUNack BO3MOXHOCTb HACTPOMKN OrPaHNYMUTENBHOMO NEepPeYHss — cnucka
TMNOPa3MepOoB 1 NapamMeTpoB CTaHAAPTHbIX U3AENUI, pas3peLlEHHbIX K MPUMEHEHMIO Ha
npeanpuaTum.

Peanun3oBaHa BO3MOXHOCTb NPUCBOEHMS U3AENNIO YHUKANBHOM MHAMBUAYaNbHOro

Koda Ansi ero OgHO3HA4YHOW naeHTuduKaumn.

Kaxxgomy nsgenuto B cootBeTcTBmM ¢ OBLLEPOCCUCKMM KnaccumkaTtopoM npogyKumnm

npucBoeH kog. Heobxogmmas nHdpopmaums B3sTa N3 HOpMaTUBHOIO AOKYMEHTA, MO

KOTOpOMY pa3paboTaHo nsgenwue.

[o6aBneHa BO3MOXHOCTb NOMCKa B AepeBe U3genui no nepebiM BykBam Mx Ha3BaHUS.

MosiBMNack BO3MOXHOCTb MPOCMOTPA CNucka nocnegHnx NpUMMEHEHHbIX U3genun, a

Takke BO3MOXHOCTb NOBTOPHOIO MCMOMb30BaHUSA U3OENNin N3 3TOro Cnmcka.

Mpwn ncnonbsoBaHun Gudnuotekm 8 KOMIAC-3D:

- pgobaeneHa BO3MOXHOCTb MMMoOpPTa 1 3KcropTa WabrnoHOB HAaCTPOeK 0OBLEKTOB
cneundmkauuu,

— npwv BCTaBke B COOPKY NOTarHbIX U NONynoTanHbIX BUHTOB NOSIBUNIACb BO3MOXHOCTb
conpshkeHus aetanemn No KOHMYECKOM NOBEPXHOCTH;

— Mpv BCTaBke nsgenusa B cOOpKy nosiBMiacb BO3MOXHOCTb COMPSXKeHUs AeTanemn rno
HenmoCKON NOBEPXHOCTU (paHee Oblnia BO3MOXHOCTb COMPSPKEHUS TONbKO C NITOCKON
rpaHbio);

— MpY NOCTPOEHMM OTBEPCTUSA TEMNEPb B KAYECTBE HaYanbHOM NOBEPXHOCTM MOXHO
yKasblBaTb NIIOCKOCTb, KacaloLLytoCcs BbIOpaHHOM rpaHn B 3aaHHOM TOYKe; B
KayecTBe KOHEYHOW NMOBEPXHOCTM Tenepb MOXHO YKasbiBaTb Mto0yto rpaHb (B TOM
yncne HenmnocKyk), Npy YCroBMMK, YTO OCb OTBEPCTUSA NepeceyeT 3Ty rpaHb Unn ee
NPOAOMKeHMe;

- komaHga Co3damb 06Bekm creyugukayuu ctana 4OCTynHa npu paboTe B
OOKYMeHTe Tuna creyugukayus;

— npu paboTe ¢ rpadmnyeckumMm JOKyMeHTaMn NosiBUNacb BO3MOXHOCTb YNpaBrieHns
OTPVCOBKOW Y4aCTKOB KPEMNEXHOro CoeAnHEHUs Ha cKpennseMbiMu geTansiMu,
BHYTPU CKpennsieMblX AeTanewn, nog ckpennseMbiMu AeTansiMu.

[na nsgenun naketoB KoHcmpykmueHbie annemeHmsi, KpenexHbie u3zdenust,

KpenexHbie uzdenusi OCT92, Qemanu u y3abi cocydoe u annapamoe co3aaHbl

HoBble, 6onee nHgopmaTnBHLIE, N306PaAXKEHMS.

B katanor Kpenex nobaeneHbl:
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- LUnoHkn DIN 268, DIN 271, DIN 6881, DIN 6883, DIN 6884, DIN 6885, DIN 6886,
DIN 6887, DIN 6888, DIN 6889;

- BonTtbl DIN 478, DIN 479, DIN 480, DIN 607, DIN 608, DIN 7992;

- Buntbl DIN 95, DIN 96, DIN 97, DIN 571, DIN 924, DIN 925, DIN 967, DIN 968, DIN
6332, DIN 6912, DIN 6928, DIN 7984, DIN 34819;

- 'Bo3au DIN 1143-1, DIN 1157, DIN 1158, DIN 1163, DIN 68163;

- Konbua DIN 471, DIN 472, DIN 983, DIN 984, DIN 7993;

- Wan6el DIN 988, DIN 6799;

- lWnunbkn DIN 835, DIN 525, DIN 938, DIN 939, DIN 940, DIN 2509;

- Wtndptel DIN 1469.

- B katanor dnekmpuyeckue annapamsbil U apMmamypa [o6aBneHbl KPbILWKK Ans
umnuHapundeckunx coeanHutenen NOCT 25930-83.

N3MeHeHuUe KoMrsieKma nocmasku

M3 komnnekTa noctaeku ncknoyeHa bubnunoteka nogaepxkn popmarta model (CATIA)
(CATIAread.rtw).

Omnuyus eepcuu 13 SP2 om eepcuu 13 SP1

Fpaghuyeckue OoKymMeHmMbI

1.

PaclumnpeHbl BO3MOXHOCTW yrpaBneHust cTpenkamu B3rnsaa (B TOM Yncne B coctaBe

0603HaYeHn NHUM paspesa ANst MaWNHOCTPOEHUSA N CTPOUTENBLCTBA):

- NosIBMIIacb BO3MOXHOCTb BKITHOYEHUSA/OTKMIOYEHNST 3a4EPHEHNS CTPENOK,

- pobaBneHbl HOBblE TUMbI CTPENOK: 3aKpblmasi, omkpbimasi, 6e3 cmpesiku; Bbioop
HY>KHOTrO TMna NPOM3BOANTCS M3 crnucka Cmpenka Ha NaHenu CBOMCTB Npwm
BbINOMHEHUM KOMaHAbl JIuHusi pa3pe3a unn Cmpersnka e32ss10a.

HacTporika 3a4epHeHUsi CTPENoK U cocTaBa Crvcka CTPESioK BbINOSHAETCS,

COOTBETCTBEHHO, B noapasaenax Cmpenku v ®unbmp cmpesiok pasgenos Cmperska

e3as1510a v JluHus pa3pe3a HacTpoeyHoro guanora (Ha Bknagke Hoebie 0OKyMeHmbl —

ANsi HOBbIX rpacpuyecknx JOKYMEHTOB, Ha Bknaake Tekywjuli OOKyMeHm — ONs TEKYLLEro

AOKYMEHTA).

KomaHnga Yesnoeol pa3mep ¢ obwel paamepHoU nuHuel nopabotaHa: Tenepb HyreBas

oTMeTka obo3HavaeTcs kak 0° (paHee o6o3Havanack kak 0). O6o3HaveHme 0°
cootBetctByeT [OCT 2.307-2011, 3ameHuBiemy NOCT 2.307-68.

Meyamp

MosiBunack koMaHaa CneyuasbHas ne4ams, NpeaHasHavYeHHas 4ns BblBoAa Ha
nevararoLme yCTpOnCcTBa, NO3BOSSIOLNE HENOCPEACTBEHHO B MPOLECCE NevaT MeHATb
pa3mepbl CTPaHWLbl MeYaTh nog pasmep BbIBOAMMOrO fiucTa JokyMeHTa. brnarogaps stomy
Tenepb MOXHO, HanprMMep, BbIBECTU Ha BUPTYanbHbIA XPS-NPUHTEP MHOTOMMCTOBOM
[IOKYMEHT C NICTaMmn pa3Horo oopmara 1 B pesyrnbTaTe Nory4nTb oauH Xps-goaiisn,
pa3mepbl TIMCTOB B KOTOPOM OyayT COOTBETCTBOBATL pa3MepaM SIMCTOB B BbIBEAEHHOM
[IOKyMEHTe.

Skcrniopm

MosiBunack BO3MOXHOCTb Nepeaayn atpnubyToB MakpOOOBHEKTOB NpuU IKCNOPTE
rpacpmnyeckoro gokymeHTa B popmat DXF nnn DWG. ATprbyTbl MakpoobbekToB
CTaHOBATCSA aTpnbyTamm COOTBETCTBYHOLLMNX BITOKOB.

lMpuknadHbie 6ubnuomeku

HopaboTtaHa 6ubnunoteka CmaHOapmHbie u3zoenus.
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- [lpw noctpoeHun otBepcTns AobasreHa BO3MOXHOCTb ykasaHus [11ockocmu,
KacameribHOU K 2paHu 8 MmoyKe B Ka4eCcTBe HavarbHOW rpaHn. B kayecTBe KOHEYHOM
rpaHu MOXHO yKa3aTb NoOyL0, B TOM YMCHE HEMNMOCKYI0, rpaHb C YCOBUEM, YTO OCb
OTBEPCTUS NepecekaeT KOHEYHYIO rpaHb (MNK ee NPoaoIKEHNE).

- [lpn nocTpoeHnn KpenexHoro anemeHTa B rpaddM4eckoM AOKYMEHTE nosiBunach
BO3MOXHOCTb yKa3aTb, Kakne y4acTKun KpenexHoro anemeHta dyayT OTpMCOBaHbI:
BEPXHUWN, CPEOHUA NN HKHUIA Y4aCTOK.

Omnu4us eepcuu 13 SP1 om eepcuu 13

O6uwee

1.

4.

PaspaboTaHna Bepcus KOMIMTAC-3D gns 64-pa3psigHbix onepaumnoHHbIX cuctem. Bepens
KOMMAC-3D ansa 32-paspsigHbiX OnepaumoHHbIX CUCTEM NO-MPEXHEMY AOCTYMNHa.
64-paspsagHas Bepcua KOMIMAC-3D moxeT 3agencTBoBaTh 6onblue onepaTUBHOM NaMsATH
no cpaBHeHuto ¢ 32-pa3psagHon sepcmen KOMIMAC-3D, 6narogaps 4emy BO3MOXHa
paboTa c 6onee cnoxHbiMu cbopkamu.

M3meHeH cnocob nmeHoBaHusa hannos pesepBHbIX Konun gokymeHToB (bak-cannos):
pacwmpeHne «bak» gobaesnsieTca K NONMHOMY MMeHW hbana JoKyMeHTa (paHee
pacwmpeHne «bak» 3ameHsno pacwmpeHne nmeHn cganna). Takum obpasom, pesepsHas
Konusi dpanna, Hanpumep, model.m3d Tenepb O0yaeTt nmeTb MM model.m3d.bak.
bnarogaps aToMy B cny4yae HanuMyusi B O4HOW nanke ogHOMMEHHbIX dannoB pasHbiX TUNOB
(Hanpumep, YepTexa 1 MoLenn) UCKMYaeTCsl 3aMeHa Konuu ogHoro ¢harnna
(coxpaHeHHOro paHbLUe) Konmen apyroro danna (CoOXpaHeHHOro nosxe).

Pa3smepsbl 3HaukoB B OkHe Ceolicmea Tenepb NOAYMHSAKTCS HACTPonKe, caenaHHon ans
MaHenn cBOMCTB. JTOM e HACTPOMKE NOOYNHAIOTCA pa3Mepbl 3HAYKOB B HOBOM 3SIEMEHTE
nHTepdenca — okHe Hymepayusi. B cBA3n C 3TUM UMeIOLLAncs B Ananore HacTpoOmKn
pasmepa 3Ha4dkoB rpynna lMaHesb ceolicme nepenmeHoBaHa B [TlaHenb ceolicme, OKHa
“Ceoucmea” u “Hymepayus”.

Mpn BBOAE BblpaXKeHun B nong MNaHenn CBONCTB MOXHO MCMOMNb30BaTb KOHCTAHTHI.

TpexmepHoe modesniuposaHue

1.

MosiBUNack BO3MOXHOCTb NPOU3BOSIbHOINO peaakTMpoBaHMsA hOpMbl rpaHy Tena unm
noBepxHoCcTU. [1ns1 3Toro cnyxmuTt komaHaa CnnatiHoegas ¢ghopma. Nocrne ee Bbi3oBa
BbiOpaHHas rpaHb NpeobpasyeTcs B CNyaiHOBYIO NOBEPXHOCTb, @ CUCTEMA NepexoauT B
crneyunanbHbIn pexnm paboTtbl. B aToM pexnme BO3MOXHO NPOU3BOSIbHOE NepemeLleHme
MOSFOCOB NOBEPXHOCTM MbILLbIO, @ Takke AOCTYMNHbI CrieayroLmMe KoMaHabl:

- JluHeliHOe nepemewjeHUe — CNYXUT Ansi NnepemMeLLeHns BbiGpaHHbIX MONOCOB Ha
O[HO 1 TO Xe 3aaHHOEe pacCTOsiHMe B 3ajlaHHOM HanpaBneHuw,

- [MepemewieHue co cenaxueaHuem — CNyX T AN NepeMeLleHns BbIOpaHHOro
nomntca B 3a4aHHOM HanpaBIieHUM Ha 3a4aHHOE PacCTOSIHUE U OAHOBPEMEHHOTO
nepemMeLLeHNs HECKOSbKMX COCEAHMNX MOSIOCOB TakmuMm 06pa3oM, 4Tobbl rpaHb
npuobpena BbiNyKIyko, BOTHYTYIO UM NAAaBHO M3MEHSIIOLLYIOCA hopMmy,

- BpaweHue — cnyxuT Aansi NoBopoTa BblIOpaHHbLIX NOSOCOB BOKPYT 3a4aHHOW OCMH,

- MacwmabuposaHue — CNyXuT 4N TaKoro nepemMeLLeHns BblbpaHHbIX NOMCOB, NPy
KOTOPOM MX PAcCTOSIHUE OT 3afaHHOM TOYKM (LEeHTpa MaclTabnpoBaHns) NU3MEHSIeTCS
CornacHo 3agaHHOMy KO3hULMEHTY,

- BbIpagHugaHue — CNnyXuT Ans nepemeLleHns BblopaHHbIX MNOOCOB HA 3aaHHYHo
NPsIMY0 UM MAOCKOCTb.

- [ononHutenbHble KOMaHAbI:
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— Cemka — CnyXuT ANs CryLeHUsl UNn pa3pexkeHnsl CeTKM NOMnoCoB CriaHOBOM
NnoBepPXHOCTU NyTeM fo6aBneHUst UNu yaaneHns psaaos, a Takke Ans 3anucy B dain
KOOPAMHAT MONOCOB CETKM,

— [Mopsi0ok — CNyXWUT ANst UBMEHEHUsI NOpsiAka NOBEPXHOCTU MO HanpasneHusm U n
Vv,

- dukcupoeamb NMOIKOCLI — CINYXUT ANsi yKasaHUs NOMCOB NOBEPXHOCTU, KOTOpblEe
[OJKHbI OCTABaTbCSA HEMOABWKHBIMY MPU NEPEMELLEHUN APYTUX MOIOCOB.

'paHun, coceaHve C peaakTUpyemon rpaHbio, M3MEHSIOT CBOM rPaHuLbl TakK, YTOObI Teno
OCTaBarnochb LenbiM.

Mpoun3BorbHOe peaakTMpoBaHMe MOXET ObiTb NPUMEHEHO HEe K caMOoW rpaHu, a K
MOBTOPSIIOLLEN €€ IKBMANCTAHTHOW NMOBEPXHOCTU. B 3TOM criyyae rpaHb octaeTcs
HEeM3MEHHON, a B MoAeNn (hopMmUpyeTCs HOBasi NOBEPXHOCTb.

MepepaboTaHa n gononHeHa yHKUMOHANbLHOCTL Ans paboThl ¢ 6onbLLMMN cOOpKaMMU.

- KomaHgbl Co3damb mun 3a2py3ku n Bbibpamb mun 3a2py3Ku B KOHTEKCTHOM MEHIO
KOpHeBOro oobekTa cOopku 3aMeHeHbl 0gHOM koMaHaow — Tunbl 3ae2py3ku. Nocne ee
Bbl30Ba Ha [MaHenu cBONCTB NOABNSETCS CNUCOK TUMNOB 3arpy3kn, Hag KOTOpbIM
pacnonoxeHbl kHonkn Cozdamb, PeGakmupoeamb v YOanume.

Mpun co3gaHum 1 pegakTMpoBaHUM TUNa 3arpy3kn Ha dKpaHe NOSBSeTCA Ananor ¢
nonsMn Ans BBoAa Ha3BaHWs, KOMMEHTapUsa U Napons Tuna 3arpy3ku 1 onuuen,
BKITHONaloLLEN NpyMeHeHne K cbopke cosgaBaemMoro/pegaktupyemMoro Tmna 3arpysku.
Mpu pegakTMpoBaHMmM TUNA 3arpy3ky 3TOT AManor COAEPXKUT TakKe Onuuio,
NO3BONAOLLYI0 UBMEHUTb PeAakTUpyeEMbIV TUMN 3arpy3kn COrfacHoO TeKyLeMy
COCTOSIHUIO MoZenu.

[na npumeHeHns k cbopke BbIBPAHHOro B CNMUCKE TUMNa 3arpy3ku cnegyeT HaxaTtb
kHonKy lMpumeHumse Ha NaHenu cneumanbHOro ynpasneHus, a Ans Bbixoaa u3
KOMaHAbl paboTbl C TMNamu 3arpy3kn — KHOMNKy lfpepeamsb KomMaHOy .

- [oGaBneH HOBbIN CUCTEMHBIV TUN 3arpy3kn — «Fabaput». B pesynbtate npyumeHeHus
K KOMMOHEHTY 3TOro TUMna 3arpy3kn oH oTobpaxaeTca B OKHe Moaenu B Buae
rabapuTHoro napannenenunega. B [lepese mogenu K nukTorpaMmMe KOMMOHEHTa C
TMNOM 3arpy3kn «Fabaput» gobasnseTca NUKTorpamMmma «napannenenuneny», NPocMoTp
cocTaBa KOMMOHEHTa CTaHOBUTCHA HEBO3MOXEH.

- [losgBunacb BO3MOXHOCTb NPMMEHEHUSA K NoACOOpKe HE TONBbKO CUCTEMHbIX TUMOB
3arpysku, HO 1 No6Oro U3 co3gaHHbIX B HEN NOMb30BaTENbCKUX TUMOB 3arpy3ku. [Ans
BblOOpa NoMb30BaTENbLCKOro TUNA 3arpy3ku CNYXUT KomaHaa Tunbl 3a2py3KuU -
Bbi6pamb B KOHTEKCTHOM MEHIO KOMMOHEHTA.

- KomaHaa [Jocmyn B KOHTEKCTHOM MEHIO KOMMNOHEHTA NepeMMeHoBaHa B
PedakmupoeaHue, a KOMaHAbl BbI3bIBAEMOrO €e NOAMEHI0 NepeMMeHoBaHbl U3
PedakmupoeaHue n Tonbko ymeHue B Pa3peweHo 1 3anpeuw,eHo COOTBETCTBEHHO.

- KomaHabl npyMeHeHNs K KOMMNOHEHTY CUCTEMHbIX TUMOB 3arpy3kn 1 KOMaHgbl
HaNoXeHWs/CHATUS 3anpeTa Ha peakTMPOBaHUSA KOMMOHEHTa Tenepb AOCTYMHbI He
TOMbKO B €r0 KOHTEKCTHOM MEHI0, HO U Ha UHCTPYMEHTAalbHON naHenu
PedakmuposaHue c60pKu.

- Ha nanenu Tekyuwjee cocmosiHue NosiBUIIOCH Nofe co CNUckoM lNpumMeHeHHbIU K
cb6opke mun 3azpy3ku. B none otobpaxaeTcsa Ha3BaHWE NPUMEHEHHOTO K cOopke
TMNa 3arpysku, a U3 Cnmcka MOXHO BblibpaTb U NPUMEHUTbL K COOpKe Opyron Tun
3arpy3ku. Ecnu caktnyeckoe coctosiHme cOopkn OTnmMyaeTcs OT 3anMcaHHOro B
NPYMEHEHHOM TUNe 3arpy3ku, To Nnepea Ha3BaHWeM Tuna 3arpysku gobasnsercs
CMMBOI «3Be3fouka» ().

- B agmanore BBOAa napons, NOSABASIOWEMCS NPU OTKPbITUN COOPKM C TUNOM 3arpy3ku,
UMeLLMM Naporb, NoABUICSA cnncok JJocmyn, no3sonsoLwmi BblbpaTb BapnaHT
OTKpbITUA cbopkn — PedakmupoeaHue vnn TosibKo YmeHue.

- Ecnun Ha momeHT fo6aBneHnsi KOMNoHeHTa B COOPKY K HEW Obln NPUMEHEH TUN
3arpysku, 3alluLLeHHbIM naponem, To B ApYrMxX Nosfib3oBaTenbCKUX TUNax 3arpy3sku
pedakTMpoBaHue 3TOro KOMMoHeHTa ByaeT 3anpeLueHo.

- BnokupoBKy 3anpeTta pegakTMpoBaHUsA KOMMOHEHTa Tenepb MOXHO CHATb. Mpn aTOM K
KOMMOHEHTY aBTOMaTU4eCKMN NPUMEHSAETCS CUCTEMHBIN TN 3arpy3kn «lonHeii». Ecnn
CUCTEMHbIE TUMbI 3arpy3kun 3aLlmLleHbl naponem, To NOSABUTCS 3anpoc BBoAa Naporns.
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- TMosiBUnNack BO3MOXHOCTb 0TOGpaxeHus B [lepeBe Moaenu crneumanbHOro 3Hadka (B
BMOE NEepeyvYepkHYTON ANCKETbI), MOKa3bIBaOLLEro Hanuyune y gaina KoMnoHeHTa
aTpubyta Tonbko ymeHue. BkroyeHve 1 OTKMIYeHMEe Nokasa 3TUX 3HAYKOB
Npoun3BOAMUTCS C MOMOLLbIO onuu Omob6paxxamsb y kKoMnoHeHmoe docmyn Tonbko
YymeHue B uanore yCTaHOBKW NpaB AocTyna.

[opaboTaHbl KOMaHAbl MOCTPOEHNST MAaCCUBOB:

- MaccuB No KOHLEHTPUYECKOM CeTKe: NosiBUIacb BO3MOXHOCTb PABHOMEPHOIO
cABUra aK3emMnnapoB BAOMb OCM Maccuea B NPSIMOM MM o6paTHOM HanpasneHun. [ns
3TOro criegyeT BBECTU LUar cMeLleHns ak3emnnsapos B none LWae no ocu Ha MNaHenun
CBOWCTB.

- MaccuBbl N0 KOHLEHTPUYECKOM U NO NapanfenorpaMmMmHON ceTKam: NosiBmnachb
BO3MOXHOCTb pas3MeLLeHNs 3K3eMMMSPOB B LUAaXMaTHOM nopsgke. 3TOT pesynbTaT
AOCTUraeTcs NyTemM CABUra 3K3eMnssipoB Ha noswara B O4HOM 13 HanpaBfeHUn CeTKN.
[nsa BKNIOYEHUA LWAXMATHOrO pacnonoXeHus cregyeT BblopaTb HYXXHYIO CTPOKY M3
cnucka Cxema pa3mMeweHusi (B Maccuse No napannenorpaMmMHON CeTKe 3TOT CMUCOK
3ameHun cobon rpynny nepekntovatenen Konuu eHympu).

- MaccuB no TouKkaMm: NosiBUIIacb BO3MOXHOCTb YMNpaBrieHNsa opueHTaumnemn
9K3EeMNIAPOB ANs Cry4as, Korga nosvumm 3agaHbl TOYKaMU, NexawumMm Ha KpUBOW Unm
Ha NOBEPXHOCTM (B TOM YMCre B COCTaBe rpynn To4ek). YnpaBneHne nponssoamnTcs ¢
NoMOLLbI0 NepeknovaTenen rpynnel OpueHmauyus Ha NaHenn ceoncte: CoxpaHsimb
ucxo0Hyro opueHmauyuro n [Joeopadueameb 00 HOpMasu K Kpueou unu
noesepxHocmu.

- MaccuBbl N0 KOHLIEHTPUYECKOM CeTKe, MO ToYKaMm, No Tabnuue u BAONb KPUBOW: B
crny4ae KonvpoBaHus Tena/noBepXHOCTUN BpaLLEHNUS MOXHO UCNONb30BaTh B KA4YECTBE
©a30BON TOYKM €€ MPOEKLUIO HAa OCb BpallleHus. BkroveHrne 3Tom BO3MOXHOCTM
NpPoOM3BOANTCS C NOMOLLbIO onuun Ha ocu epawjeHust Ha [NaHenn cBOMCTB.

HopaboTaHa komaHnga pynna moy4ek rno noeepxHocmu:.

- Tenepb MOXHO OTKNIOYUTL MOCTPOEHNE TOYEK, Nexalunx 3a npeaenamm rpaHn (ToYKM
CTPOSITCA Ha TEOPETUYECKON NOBEPXHOCTU rpaHn, a OHa B O6LLEM Cryvyae MOXeT
BbIXOAWTb 3a rpaHnLbl rpaHn). [na aToro cnyxut onuusa Yyumbieamb 2paHUybl.

- TosiBunca HoBbI cnocob pasmelyeHns Todek — 1o cemke 80Kpy2 3a0aHHOU MOYKU.
OT10T crnocob npegnonaraeT co3faHne TOYeK B y3rax CeTKM OOHOro U3 Tpex TUMOB:

- lNMpamoyronbHas (Ha noBepxHOCTK Noboro Tnna),
- KoHueHTpuyeckas (Ha cepunveckom 1 NocKom NOBEPXHOCTSAX),
- [ekcaroHanbHag (Ha NIOCKOM U LNNNHOPUYECKON NOBEPXHOCTAX).

CeTka no6oro Tmna, NocTpoeHHas Ha NIOCKOV NOBEPXHOCTU, a Takke KOHLeHTpuYeckas
ceTka Ha cdhepe MOoXeT ObITb NOBEPHYTa BOKPYr HOpManu K NOBEPXHOCTY B 3a4aHHON
TOYKe.

Mosisunack komaHaa UmnopmupoeaHHas kpueasi. OHa No3BoNseT UMNOPTUPOBATL
KpvBble, 3anncaHHble B hannax *.igs, *.stp n *.step, a Takke CTPOUTb TOMaHbIe MO TOYKaM,
KoopAnHaThl KOTOPbIX 3anucaHbl B dpannax *.ixt, *.csv, *.xIs, unu *.ods.

MosiBunack koMaHaa Ompe3ok. OHa No3BONSAET NOCTPOUTb B MOAENN OTPE30K, yka3as
NONOXeHWe OBYX ero BEpPLUUH.

B komaHge lMpucoeduHumernbHasi moyka nosiBUnacb BO3MOXHOCTb pa3MmeLLeHmns n
opueHTaumm no obbvekTy. [1Ina aToro cnegyet BoidpaTh M3 cnucka Cnocob BapuaHT Mo
o06bekmy, a 3aTeM yka3aTb 0OBbEKT, ONpeaAensitoLLNA MECTOMNONOXEHNE TOYKN U
HanpaeneHne ocel. Hanpumep, npu Boibope B kayecTBe 06beKTa NTOKaNbHON CUCTEMBI
KoopauHaT npucoeamHUTeNbHasa Todka 6yaeT coBnagaTh C ee Havanom, a ocu byayT
coHarnpasrneHbl ¢ ocamu Y un Z. (Btoporn cnocob pasmeLleHns npucoeauHnTENbHOM TOYKH,
Py4yHoe 3adaHue HanpaeJsieHusi ocel, COOTBETCTBYET NpeXHEMY Nopsaky paboTbl.)

B komaHge npoeKuUOHHaﬂ Kpueas nodsuiacb BOSMOXHOCTb NpoeunpoBaHnA
Bbl6paHHOIZ KpVIBOIZ Ha BCromMoraTteribHy UM KOopAnHaTHYH MIOCKOCTb.

Mpun nocTpoeHmmn Toukn cnocobom Ha noeepxHocmu (komaHaa Toyvka) nosiBunachb
BO3MOXHOCTb YpaBfeHUs NonoXeHUEM TOUYKU C MOMOLLLIO ONuUUK Y4yumbieamb
epaHuybl. Ecnv oHa BKknioYeHa, To co3gaBaemMas Touka MOXeT pacnonaraTbCs Nvllb B
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10.

11.

12.

13.

14.

15.

npegenax Bbl6paHHOI7I rpaHn, a ecsin OTKNn4eHa, 1o 1 3a npegenamMmm, 1.e. Ha
npoAaoIDKEeHUN rpaHNn.

B komaHgoe MMnopmupoeaHHasi mMogepxHOCMb MNOSIBUIAacb BO3MOXHOCTb YTEHUA
NoBepPXHOCTEN, 3anncaHHbIX B pannax oopmata STEP.

MosiBUNaceL gmMarHocTuka nepeonpeneneHHoCcT ackm3a. Tenepb, eCnun 3CK13 CoaepXnUT
M30bITOYHbIE CBSI3U U/UNW OrpaHuYeHns, nepen ero Ha3saHweM B [lepeBe mogenu
oToOpakaeTcs BOCKNMUATENbHbIV 3HAK B KPYTiblX CKOOKaX.

MosiBUNMCb HOBbIE BO3MOXHOCTM HAaCcTPOWKM oToOpaxeHna [lepeea moaenu.

- [ns Tena, KOMMNOHEHTa 1 caMon MOAENN MOXHO BbliOpaTb BapMaHT OTOOpaXKeHUs
nmeHn B [lepeBe: HaUMeHoBaHWe, HaMMeHoBaHNe 1 0603HaYeHne nnm obo3HavYeHne n
HanmeHoBaHue. (UTobbl 0603HavYeHEe 0ObeKTa OTOBpaXKanocb, OHO AOJMKHO ObITb
3a[aHO NMpu HaACTPOWKe ero CBOMCTB.)

- MoxHo oTknto4nTL oTOBpaxeHue B [lepeBe Takux pasgenos, Kak Tena, KomnoHeHmbI v
ConpsixeHus (paHee 3T pasgensl 6e3ycnoBHO nNpucyTcTBoBanu B [lepese npu
HanM4YnUM COOTBETCTBYHOLLMX OOBHEKTOB).

- [pwn paboTte co cOopkon MOXHO BKMOYMTL pasbueHne KOMNOHEHTOB B [lepeBe mogenu
Ha rpynnbl B 3aBMCUMOCTN OT Tuna — C60poYHbIe eOuHuUybl, Jemanu,
BbubnuomeyHbie KOMMOHEHMbI U T.4. [Ina 3TOro cnegyeT Bbi3BaTb KOMaHAy
pynnupoeamb KOMMOHeHMbI N3 KOHTEKCTHOrO MeHI0 kHomnkn Cocmae [epeea
modesniu Ha NHCTpYMeHTanbHom naHenu [epesa.

- B cBA3n ¢ yBennyeHnem konunyecTtsa HacTpoek [lepeBa mogenu npexHui pasgen
Hepeeso modenu B HacTpoe4YHOM auarnore pasgeneH Ha Tpu: O6wue HacmpouUku
omobpaxeHusi, Cmpykmypa n ®opmam omobpaxkeHusi UMeHU.

B kauecTtBe ¢hannoB koopamHaT TOYEK (NPUMeEHsIeMbIX B koMaHaax JlomaHas,
MoeepxHocmb no cemu moyek, Maccue no mabnuue v op.) Tenepb MoryT
ncnonb3oBaTtbes alnbl TEKCTOBLIX TabNuL, *.csv.

HopaboTaHa komaHga Pukcayusi kKomrnoHeHmos. Ecnu dukcmpyeTtcs napa KOMNOHEHTOB,
y4acCTBYOLLUNX B COMPAXEHNN, TO 3TO COMNMpPAXEHNE aBTOMaTUHECKN UCKIHOHaeTCA U3
pacyeTa.

NMosiBUNacb BO3MOXHOCTb KJ'IaBI/IaTypHOVI NPUBA3KN K Ha4any TeKyU.l,eVI CUCTEeMbIl KoopaunHaT
npu BCTaBke KOMIMOHEHTa B C60pKy. ,D,J'IFI 9TOro HYXXHO HaXXaTb KOM6I/IHaLI,I/Il0 KnaBuLl

<Ctrl> + <0>.

paghuyeckue OKyMeHMbI

1.

MosiBUNack BO3MOXHOCTb yNpaBneHns Homepamy 0603Ha4YeHUA U3MEHEHUIA: NPK
CO3[4aHuNM Ny peaakTMpoBaHuyM ob6o3HayeHns crnedyeT BblOpaTb HYXHYO rpynny
Hymepauun n3 cnucka Hymepayus Ha NaHenu ceoncts. OBo3HaveHne byaeT nobasneHo
B BbIGpaHHYIO rpynny 1 NonyyvT nepsbli CBOBOAHbLIN HOMep U3 Hee. Takum obpasom,
C03[aB HECKOIbKO rpynn HyMepaLuun, MOXHO Ha4yMHaTb Hymepauuio 0603Ha4YeHUN
M3MEHEHWIN 3aHOBO, HAaNPUMep, Ha KaXKaoM NMCTe YepTexa.

Mpn ncnonb3oBaHMM KOMMbIOTEPA, OCHALLEHHOIO NPOLECCOPOM C HECKOMNBbKMMN 9apamMu 1
A0CTaTOYHbIM KONMYECTBOM onepaTtnBHon namatu (oT 8 I'b), MOXKXHO yCKOpUTb co3aaHne m
nepecTpoeHne accounaTMBHLIX BUOOB 3a cHET UX NapannenbHon obpaboTkn. Beibop
cnocoba o6paboTkn NPON3BOANTCA B Auarnore ynpaBreHusi CUCTEMOMN.

MosiBNnacb BO3MOXHOCTb napameTpusaumnn cpeuHeVl TOYKM OTpPE3Ka (paHee 9Ty TOYKY
MOXHO ObIf10 NCNONb30BaTh TOMLKO 4SS I'IpVIBFI3KVI).

Paboma c nepeMeHHbIMU

MosiBMNack BO3MOXHOCTbL COXPaHEHNS BbIpaXXeHUN B (haln N YTEHNSA BblpaXKeHU N3 3TOro
danna. dann ana xpaHeHus BblpaXXeHUn HasblBaeTca collection.law n HaxoanTCS B TOW e
nanke, roe koHdurypaumoHHble annbsl (KOMPAS.cfg, KOMPAS.dsk, KOMPAS.prj).
3anucb BbIpaXKeHUs NPoOn3BOANTCS C NOMOLLLIO KOMaHabl CoxpaHumb ebipaxeHue. OHa
AOCTynHa B MeHto Cepeuc OKHa NepeMeHHbIX, a Takke B KOHTEKCTHOM MEHHO 3TOro OKHa U
B KOHTEKCTHOM MEHIO MOSs BBOAA BblpaxeHus B Ananore Bcmaeka MamemMamu4yecKo20
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8bIPAXEHUSI.
UTeHune BbipaxxeHns Npon3BoAnTCs NyTeM Bbibopa ero ns rpynnel M3 ¢halina konnekyuu B
Avanore Bcmaeka MamemMamu4ecKo20 8bIPa)XeHuUsl.

Tekcmoebie Q0OKyMeHMbI u crieyughukayuu

1.

MosiBunack BO3MOXHOCTb Ha3HaAYeHMs1 NPOM3BOSbHOIO hopMaTa AOMONHUTENbHbLIM
nmMcTaM TEKCTOBOIo AOKyMEHTa MNnn cneumdukauumn (paHee 3T NUCTbl UMENN Takon xe
dopmar, kak OCHOBHbIE NUCTLI). B CBSA3M C 3TMM B Ananore HacTPOWKN AOMNONHUTENbHBIX
NMCTOB MosiBUnack kHornka dopmam.

Mpun paboTe ¢ TEKCTOBLIMU JOKYMEHTaMM U cneundukauusimm ctan goctyneH MeHeoxep
dokyMmeHma. B HeM MOXXHO NPOCMOTPETb U CMEHWUTb UCMONb3yeMble B JOKYMEHTE
0POPMMEHNA OCHOBHbIX Y JOMNOSTHUTENbHBIX TUCTOB (4N4 cneungukaumin — CTunb,
MCNonb3yeMbl 41151 OCHOBHbIX JIMCTOB cneundmrkaunm), ona GOnonHUTENbHbIX NCTOB
BO3MOXHO Takxke BbIMOMHEHME Creayowmnx gencTeui: gobasnenune, yoaneHue,
n3meHeHue copmata, KpaTHOCTM U OPUEHTALMMN.

Mpun paboTe ¢ TEKCTOBBIMM AOKYMEHTAMM U CneuugukaunsamMmm Ha MHCTPYMEHTannbHOWM
naHenn MeHedxepa GOKyMeHmMa [OCTYMNHA KHOMKa BbI30Ba HAaCTPOEYHOro amarora (oH
OTKpbIBaeTCs Ha Bknagke Tekywuli 0oOKymeHm), a npu paboTe co cneundumkaunamm —
Takke KHoMKa Bbl3oBa kKOMaHabl Hacmpolka cneyugukayuu.

Umnopm u akcnopm

1.

2.

MosiBuNack BO3MOXHOCTb MMNopTa Ayr 1 niomaHbix 13 dannos popmata STEP, a Takke
akcnopTta atux obvekToB B hannbl opmata STEP.

MosiBunack BO3MOXHOCTb HACTPOWMKM nmnopTa mogenen ns opmarta STEP 1 akcnoprta B
a70T (popmaT. [Jns HAaCTPOMKM MMMNOpTa BbIBPaHHOIO hainna Hy>XHO Bbl3BaTb KOMaHAay
OmkpbImb ¢ napamempamu N3 KOHTEKCTHOTO MEHI0 KHOMKM OmKpbImb ananora
OTKpPbITUS hbalinoB, a Ansg HAaCTPOMKMN 3KkcrnopTa — KomaHay CoxpaHumsb ¢ napamempamu
N3 KOHTEKCTHOIO MEHI0 KHOMkn CoxpaHumsb guanora coxpaHeHus dannos. B
NosIBUBLLEMCS Anarnore MOXHO ykasaTtb, Kakme Tunbl 06bekToB creayeT MMNopTMpPOBaTh
NN 3KCNOPTUPOBATL: KpMBble, TOYKM, MOBEPXHOCTU UMK TeNa, a Takke BKMYUTb UMK
OTKMNOUYNTL Nepeady useTa. pu 3anMcy MOXHO Takke OTKIIOYUTb IKCNOPT HEBUANMbIX
00BbEKTOB 1 OTPeAaKTMPOBaTb MHOPMALMIO O AOKYMEHTE: UMS aBTopa, Ha3BaHWe
opraHvM3auumn, KOMMEHTapun.

lMpuknadrHbie 6ubnuomeku

HopaboTtaHa BnbnnoTteka n3obpakeHn CBapHbIX LWBOB: Tenepb napaMmeTpbl LWBOB
3ajalTcd He B Amanorax, a Ha NaHenu ceoncTte. KomaHabl Cmbikoeoll ceapHoU uwioe,
To4eyHbIll ceapHoOll woe 1 Yenoeol (maepoebil, HaxJ1eCmoYHbIlU) ceapHoOll woe
obbeanHeHbl B ogHy — CeapHol woe. [NepepaboTaH ananor HaCTPOMKN N30BpaXKeHnI
CBapHbIX LUBOB.

UHdopmaumnsa o koHdurypaumsax KOMIAC-3D Home
Bepcun 18.1 n 6onee paHHUX

B Bepcum 19 basosas yacTtb nHctannsaumoHHoro naketa KOMMAC-3D Home 6bina
obbeanHeHa ¢ MawvHocTpoutensHon u MNMpubopocTpoutensHom kKoHdurypaumamun. B ceasm ¢
3TUM OoTAEeNbHblE hannbl C UHGOPMaLMEN O KOHGIUIYpaLMsX yaaneHbl, a UX COaepXMmoe
BKITHOYEHO B HACTOSLLNIA OOKYMEHT.

NHdopmauma o MalumHocTponTensHoW KoHdurypauum sepcunr 13 SP1-18.1

NHdopmauma o MprnbopocTponTeibHoM KoHdurypaumm sepcumn 16—18.1
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NHdopmauus
o MawwuHocTpouTenbHoOn koHpurypauum sepcumn 13 SP1-18.1

Omnuyus eepcuu 18.1 om eepcuu 17.1

MexaHuka: lpyXuHbi

1.

B mogyne lNMocmpoeHue 6e3 pacyema Ans NPYyXuH CKaTUA N KOHUYECKNX NPYXKUH
AobaBneH aBTOMaTUYECKNA pacyeT 3HAYEHUS MakcumarbHon gedopmMaunn. [ns npyxmH
pacTshkeHus obaBneH aBToMaTUYeCckuin pacyeT AMNnHbI NPYXUHbI B CBOBOAHOM
COCTOSHUN.

,Elo6aBneHa BO3MOXXHOCTb MPOEKTUPOBaAHUA NPYXUH PpaCTAXEHNA C 3alernamm,
pacnonoxeHHbiMn B nNepneHOuKynApHbIX NITOCKOCTAX.

,Elo6aBneHa napameTtpusauunsa TpexmepH0|7| MoAenn NpyxXmHbl pacTAaXXeHUA no Ynucny
BUTKOB.

Llo6aBneHa BO3MOXXHOCTb YKa3aHUA B TEXHUYECKUX Tpe6OBaHI/IF|X OJTNHbI passepHyTon
NPYXWHbI.

No6aBneHa BO3MOXHOCTb BbI30Ba KpaTKOWM CrpaBky.
WcnpaBneHa owmbka BbiBOAa pe3yfibTaTa pacyeta Ans NpYKUH PacTsHKeHUs.

O6opydoeaHue: CeapHble cOeOUHEHUSs

1.

HoBble BO3MOXHOCTM Npu paboTe ¢ yepTexamu:

- B komaHgoe O603Ha4YeHUe ceapHO20 wWea NosiBUNUCH CreayoLine BO3MOXHOCTH:

- BbiGop cnocoba cBapkun U3 MeHio B gmanore Beoga 0003HayeHns HeCTaHgapTHOMO
LIBa.

- W3meHeHue cyxeHunsa Tekcta 0603HayeHun cBapHoro wea. [ocTynHo Ans
0603Ha4YeHn, co3aaHHbIX HEMNOCPEACTBEHHO B rpadhnyeckom OOKYMEHTE, HO He Ans
0603Ha4YeHn B MOAENM Unu B rpaddMyeckoM AOKYMEHTE, CO34aHHOM MO MOAENW.

— Co3gaHune CCbINIKM Ha TEKCT UM CBOMCTBA co3gaBaeMoro o60o3HavYeHnsa u/mnum Ha
0003HauYeHne NMHUKM paspesa/ceyeHns B TEXHUYECKNX TpeOoBaHUSAX YepTexa.

- B cnucke Mocnedrue fobaBneHa BO3MOXHOCTb OTOOpaXaTb CO34aHHbIE
0603Ha4YeHns1 TeKyLLLero AOKyMeHTa.

- Py4Hol BBOA MaccChbl HannaBneHHOro MaTepuana CBapHOro LuBa.

- PacueT anuHbl 1 macchl HannaesneHHOoro Mmatepmana wsea ans cTaHgapTHbIX U
HeCTaHAapTHbIX LWBOB C TEKyLUM Homepom Ne.

Kpome aToro, komaHga O6o3HayeHue ceapHo20 wea fopaboTaHa B YacTu co3gaHus

0603HaueHunn ceapHbix coeanHeHnin no ISO (DIN) 2553:2013 n TOCT P CO 2553-

2017.

- [Mpwn HacTpowike komaHabl O603HaYeHUe ceapHO20 wiea NosIBUNUCH crnegyowime
BO3MOXXHOCTM OOMONMHUTENBHOIrO yNpaBfieHNs COCTaBOM TEKCTa 0003HaYeHUs CBapHOro
wea no NOCT 2.312-72:

- B 0003HaYeHUN CTaHAApPTHOro (HeCTaH4AaPTHOrO) WBa — BBOA ANVHbI LWBa 6e3
yKasaHusi pasMmepa LUBa;

- B 0003Ha4Y€HMM OANHAKOBbLIX LUBOB — BBOJ KaTEropmMm KOHTPOIS WBa U OAJIMHbI LLBA;

— oTobOpaxkeHne KaTeropmm KOHTPONs LWBa nog nonkon ob6o3HaveHus wea.

- B komaHpax O603HayeHue ceapHo20 wea n KoHcmpyKkmueHble 3sieMeHmbl
ceapHbIX We0e Npu Co3gaHum Unn pegakTmpoBaHMm 0603HAYEHUIN U KOHCTPYKTUBHBIX
3N1EMEHTOB B IOKYMEHTE MOXHO Bbl3BaTb KOHTEKCTHbIE MEHI0 — LLENYKOM NpaBoWn
KHOMKM MbIlWN. OTU MEHI0 cogepaT YacTo UCNONb3yeMble 3fIEMEHTbI yNpaBneHus ¢
MaHenn napameTpoB, KOMaHObl MPUNOXKEHUS.

- B kxomaHgy KoHcmpykmueHbie asrieMeHmbl ceapHbIX weoe [0b6aBneHbl
rpadmyeckmne nsobpaxenus ana FOCT 16037-80.
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5.

- bBa3sbl AaHHbIX Maccbl NOrOHHOro MeTpa HannaBneHHOro MaTepmana ansa ctTaHaapTHbIX
LUBOB B 3aBMCMMOCTM OT CTaH4apTa, TMna LBa M TOMLWWH CBapMBaeMbIX AeTanemn
cogepxaT uHdopmaumio B cootBetcTBum ¢ OCT 24.940.02 nameHenne Net.

- [pu nepBoM BbI30BE KOMaHAbl NPUINOXEHWs 3anyCKkaeTcsl MacTep HaCTPOMKU
napameTpoB npunoxeHnsa. OH No3BonsieT BbICTPO HACTPOUTL NPUNOXKEHNE
onTMMarnbHbIM 0bpa3om.

HoBble BO3MOXHOCTM Npu paboTe ¢ mogensamu:

- [lpw co3gaHnm CBapHbIX LWBOB MOXHO 3aJaBaTb CTWUMb MHUKU, KOTOPbIM ByaeT
oToOpaxaTbCs NMMHNS CBapKM Ha accoLMaTUBHbBIX BUAax Mogenu B Yeptexe. UTobbl
NIMHMK CBapKK NOKa3biBanucb, B NapameTpax Buaa Heo6X0AMMO BKIOYMTb ONUMIO
Kpuesie B cnucke O6BekmbI cekum O6bekmbil.

- PeanusoaHa paboTa ¢ ognHakoBbIMU LWWIBaMK. [JOCTYNHO cO34aHMe HECKOSbKUX MyTewn
AN O4HOro LWBa.

- B komaHge O603Ha4YeHuUe ceapHO20 wea rnpu co3gaHnm o603Ha4YeHMs MOXHO
Bbl3blBaTb KOMaHAbl U3 MEHIO 3fIEMEHTOB ynpasneHus Ha [NaHenn napameTpos:

— MeHI0 anemeHTa Tekcm 0603Ha4YeHust:
- lMpoeepumb o60o3HayeHusi no FOCT
— MeHto anemeHTa Ne:
- YcmaHoeumb nocnedHul Ne wea
- YcmaHoeumb Hoebil Ne wea
- YcmaHoeumb Ne wea ebi6bopom
- MeHo anemMmeHTa Bceero:
- Modcyumamsb webl ¢ mekyw,um Ne

- W3meHeHo oTobpaxeHne cBapHbIX LWBOB B [lepeBe NOCTPOEHMS MOAEeNN: CBapHble LWBbI

crpynnupoBaHbl B cneynansHom pasgene [Jepesa.

KomaHgbl lMposepka o603HayeHuli no F'OCT, lMpumeHumb mekcmbi 0603HavyeHul TLU
u3 napamempoes, lpumeHumb ceolicmea 0603Ha4YeHull U3 NnapaMmempos u
Pedakmop ceolicme paboTaloT u B Moaenu, 1 B rpaddmy4eckoM JOKYMEHTE.

Pasavepbl pauanoro komaHa Pepaktop HomepoB wBoB no [OCT, Pedakmop
Konuyecmea oduHakoebix weoe rno OCT n lNMpoeepka o603HavyeHul weoe rno FOCT
MOXHO MeHsiTb. Pa3Mepbl OnanoroB COXpPaHSATCA U MpyM MOBTOPHOM BbI30BE KOMaHA
BOCCTaHaBNMNBAOTCS.

VMcnpaBneHbl HangeHHbIe OLOKU.

Banbi u MexaHu4eckue nepeda4qu

1.

I'eHepame TPEeXMepHbIX Moaernen
PaspaboTaH Moaynb reHepaumm reoMeTpuvecKkn KOPPEKTHbIX TPEXMEPHbIX Moaenen
3ybyaTbix Kofec runonaHon nepegayn.

- Peanu3oBaH HOBbI MEXaHU3M noKanusaumm 3auenneHns B KOHMYECKMX nepegadax c
KpyroebiM 3yO60M M B rMNongHbIX MNepegadax — BapuaHT «XonMuk». [lapameTpbl
nokanusauum HarnsagHo 3a4arTcsa B guanore noCTpOeHUs LWecTepHu (B rpadmnyeckom
OOKyMeHTE).

- [lpu copmMmpoBaHnUN TPEXMEPHLIX MOAENEN LIEeCTEPEH B KOHUYECKUX nepepadvyax C
KpyrosbiM 3yOOM U1 B TMNOMAHBIX Nepefadax opmMupyeTca Takke Moaenb NOBEPXHOCTH
BMaguHbl 3yba ¢ cepuert pacHeTHbIX MTHOBEHHbIX NIOLWAA0K KOHTaKTa, B COBOKYMHOCTU
npeacTaenaoWmMx cobon NATHO KOHTakTa. M3aMeHeHwe napameTpoB riokanumsauum
(NYHKT 2) no3BonseT N3MeHATb NOSIOXKEHNE NATHA KOHTakKTa.

- PaspabotaH Moaynb reHepauuMm reomMeTpuyeckn KOPPEKTHbIX TPEeXMEpPHbIX Mogenen
3ybyaTbix konec nepegayn Hosukosa.

— [eHepauusi 3BONbBEHTHbLIX LUMMLIEB OCYLLLECTBNSETCS C y4ETOM JOMYCKOB.

- PaspaboTtaH Moaynb reHepauumn reoMeTpruyeckn KOPPEKTHbIX Mogenen 3ybyaTtbix Konec
uunuHapuyeckon sybyaTon nepegaym ¢ apoyHbIMn 3ybbamu.

B aTom moayne dopmMumpytoTcs 3yb4yaTble Koneca ¢ TEOPETUYECKM TOHHON reoMeTpuen
apOoYHbIX 3yObeB C 3BOMbBEHTHOM hopmon 3yba BO BCEX CEYEHUSX,
nepneHanKynapHbIX ocu koneca. Kpome Toro, B pacyeTte reoMeTpum NpeaycMoTpeHo
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3agaHue napameTtpa 604koobpa3HOCTM (OTKIIOHEHUE NoBepxXHOCTEN 3yba Ha
OEeNUTENbHOM LMnuMHApe Ha Topuax konec). Bsog 6o4koobpasHoCcTy no3sonseT
YMEHbLUMTL KPOMOYHOE BbIKpalLMBaHME M M3HOC 3yObEB, a TakkKe HMBENMPOBaTb
NOrpeLLUHOCTUN N3roTOBNEHUST U MOHTaxa. OgHako 06paboTka nogobHbIX Moaenemn
BO3MOXXHa TONbKO HA MHOrOKOOpAUHATHOM cTaHke ¢ YlY.

PaspaboTaH mogynb reHepaumm reoMeTpuyecKkn KOPPEKTHBIX TPEXMEPHBIX Moaenem
3ybyaTbiX KOnec KOHMYECKOM nepeaayn ¢ TaHreHumanbHbIMN 3yObsMu.

Mpun chopmmnpoBaHnn Mogenemn koneca 1 LECTEPHU UCNONb30BaHbI Te Xe
MaTemMaTUyeckne MexaHnsMbl, YTO U ANst KOHUYECKOW nepeaaym ¢ KpyroebiM 3y6om.
Bbnarogaps atomy mMoxeT GbITb 06ecneveHa nokanusauns 3auenneHuns, Npyu KOToOpPon
OyaeT MMeTb MecTo HekoTopasi 604k00OPa3HOCTL 3yObEB LLECTEPHM U ANNUMNCOBUOHbIE
MrHOBEHHbIE NMOLLAAKM KOHTaKTa, YTo CNocobCTBYET CHUXKEHMIO BNNSHUS
NorpeLLHOCTEN MOHTaxa.

PaspaboTaHbl MOgyNu reHepauumn LWEBPOHHBIX 3yb4aTbix Konec, peanmcTuiHbIX
KOHMYECKMX pe3bb, reoMeTpu4eckm KOPPEKTHOM MoAeNu 3aTbiNoBOK (604ko06pasHom 1
dopLUTEBEHDB) 3yOYaThIX LMAMHAPUYECKMX KONEC.

CosgaHune yepTexen

B 6a3y BHeceHbl 4ONONHUTENbHbIE (YMEHbLUEHHbIE) pe3b00BbIe XBOCTOBUKN A5
NMOCTPOEHUA MecTa nof YCTaHOBKY KPYrrown LWNLEeBOW ravku U MHoronan4aTomn
CTONOPHOM Wawnbbl (kak nocne NoALWMMHMKA, TaK U MPOCTO Ha Bany).

PacwwvpeH nepeyeHb CTaH4APTOB, OCTYMHbIX NPY CO34aHUN KaHaBOK NoA CTOMOPHbIE
konbua. Kpome otevectBeHHbIx Kornew, no MOCT moryT ObiTb BeiGpaHbl kKonbua no DIN
471:2011-04 (BHewHwue konbua) n DIN 472:2011-10 (BHyTpeHHUWe Konbua).
PeanusoBaH yHKLUOHAN NOCTPOEHMS LUMNOHOYHbIX Na30B N0 HeCTaH4apTHbIE
npu3MaTnyeckme N CerMeHTHbIE LUMOHKMW.

[Mpn NOCTPOEHMU LNOHOYHOMO Nasa NnoA NPM3MaTUYECKYHO LUMOHKY CTano BO3MOXHbIM
BbIbpaTh TN dpesbl (Nanbuesas unu guckosas). B cnyyae Bbibopa anckoson gpesbl
MOXHO BblbpaTb anameTp dpesbl (M3 6a3bl no FOCT 3964-69. dpesbl ANCKOBbIE
nasosble 1 TOCT 8543-71 ®pe3bl Na3oBble 3aTbINTOBAHHbLIE).

PeanunsoBaH dyHKLMOHAN NOCTPOEHNS HECUMMETPUYHbIX LUMOHOYHbIX NAa30B.
PeannsoBaH BLIHOCHOW aN1eMEHT C BUAOM Ha apKy 3yba — Ang yepTexen nepenad ¢
apOYHbIMU 3yObAMM.

PeannsoBaH BLIHOCHOW 3f1eMEHT C NpodunemM KaHaBOK-pyyYbeB KIMHOPEMEHHOIO
LWKMBA — C LEenbio ONTUMM3aLMM pasMeLLLEHNs pa3MepoB Ha YepTexe.

PeanusoBaH BbIHOCHOW 311IEMEHT C CEYEHUEM KITMHOBOIO PEMHS.

MepepaboTaH gmManor NOCTPOEHUS KNMMHOPEMEHHOIO LKMBa — C LeNblo ONTUMnsaumm
pasMeLLeHnsa pasMepoB Ha YepTexe.

MepepaboTaH gmManor NOCTPOeHUs KoHMYeckomn cTyneHun. [lobaBneHbl BapuaHThbl
NOCTPOEHUS KOHNYECKMX CTYMEHEN ¢ pe3bboi. Beibop BapraHTa ynpowaet
nocnegytoulyto paboTty B Ananore noctpoeHus ctynenn. [lobasneHa BO3MOXHOCTb
3aflaHus CKpYrneHun.

Mpu chopmMmnpoBaHNM ceveHnin BanoB, a TakkKe BbIHOCHbBIX 3NIEMEHTOB C Npodunem
BHELLIHErO LWNOHOYHOro Nasa B Criyvyae Hanmymsi OTBEPCTUS BHYTpU Bana dopmMmupyeTtcs
ero pearnbHasi reoMmeTpus.

Mpun 3agaHum napameTpoB LWNULIEBOrO COEAUHEHMSA HA Bany peanv3oBaHa
BO3MOXHOCTb Py4HOro BBOAA AMameTpa pesbl.

PaspaboTaH HOBbIV AONOMHUTENBHbIA AN1IEMEHT LINNNHOPUYECKON CTYNEHN —
lMonepe4yHble omeepcmus. OTBEPCTUSA MOryT ObITb CKBO3HbIE, IMyXuMe, ¢ hackon, ¢
LUMIMHAPUYECKOM N KOHMYECKON LIEKOBKOM, C pe3b0oi 1 NO4 KOHUYECKUI WTNT no
FOCT 3129-70. Mpw nocTpoeHnn oTBEPCTUS MOXHO 3adaTh ANSA HEro Kak yron
HaKNoHa, TakK 1 yros nosBopoTa.

Peanu3oBaHo peanuctuyHoe oTobpaxeHne B YepTexe KaHaBOK ANs BbIxoda
LUNUdoBanesHOro Kpyra.

PeannsoBaHo NocTpoeHne kaHaBOK NOA CarlbHUKOBbIE BOMSIOYHbIE KOMbLA

BBeneHa BO3MOXHOCTb BbiOOpa BapuaHTa KOHTPONS LMIMHAPUYECKMX LLECTEPEH MO
NOCTOsIHHOW xopAe (BBOA BapwuaHTa B Tabnuubl napameTpoB). ObecneyeHa npoBepka
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OOCTYMHOCTU NPUMEHEHUS METOAA KOHTPOIS Ha OCHOBaHMM NPOBEAEHHOro pacyeTa
nepegadn.

MonHocTkio NepepaboTaH MOAyNb 3aTbINOBKN 3ybbeB. PekomeHayeTcs ncnonb3oBaTb
TUNbI 3aTbINIOBKN 604KO006pa3HbIl 1 ghopuwimeeeHb. Tyn 3aTbiNTIOBKM ghopuimeeeHb
pekomeHayeTca AN TSKeNnoHarpy>KeHHbIX nepefad. 3a c4eT 3a0CTPEHHOro yrna Topua
yron AaBfeHus Npu nepekntoyeHnm bonbLue yrna TpeHUst U NepEKIYeHne NPoONCXoanT
nerye v nnaeHee. [laHHbIN BUA 3aTbINTOBKM MOXHO BbIMOSHUTL TOMBLKO HA CTaHKax ¢
ury.

PeannsoBaH BbLIHOCHOW 9NEMEHT € Npodunem cpepunyeckon KaHaBKMu.

PeannsoBaHoO NOCTpOEHME TPEYrosibHbIX KAHABOK Ha BHELLHEM WU BHYTPEHHEM KOHTYpe
N BbIHOCHbIX 3N1IEMEHTOB C ee Npodusem.

MosiBunachk BO3MOXHOCTb 3aaHns YLUMPEHUST KaHAaBKW MO CTOMOPHOE KOMbLLO.
Mcnonb3yeTca ansa cnyyaes, Korga HEBO3MOXHO 3apaHee BbIYMCINTL NOSOXKEHME
KaHaBKuM — TOrAda oHa JeriaeTcs 3aBeJoMo Wwupe, Yem TpebyeTcs, a n3bbITOK LMPUHbI
BblGMpaeTca npocTaBkaMu M3 WNNOoBaHHbIX Wand npu cbopke nagenus.
PeannsoBaHo NOCTpoOeHME CTyneHen ¢ KOHMYecknmn pesbbamm (metpmyeckas FOCT
25229-82, prommoBas NOCT 6211-52, TpybHaa FOCT 6211-81, 6anoHHas TOCT 9909-
81 1 koHu4eckune pe3bbbl Ana 6ypunbHbIX KonoHH FOCT 28487-90 n TOCT P 50864-
96). [ins Bcex pe3bb MoryT 6biTb CO3AaHbI BbIHOCHBIE 3N1IEMEHTbI C Npodmnem pesbbbl
1 C HeO6XOaUMbBIMU OOMNOMNHUTENBbHBIMY 3NIeMEHTaMM COrnacHoO cTaHaapTam
(Hanpumep, ons pesbb ons OypunbHbIX KONOHH — Npodunnn 3ape3bboBbIX
pa3rpy304HbIX KAHABOK U T.M.).

PeannsoBaHbl HOBblE BapuaHTbl MOCTPOEHMS NPOCTbIX KAHABOK: NpsiMas ¢ dhackamu u
TpaneuevaganbHasa. UIMeHHO 3Tu BapuaHTbl 4OCTYMHbI NPU NOCTPOEHUN MEXBEHLIOBbIX
KaHaBOK Yy 3yb4aThbiX KOMecC ¢ LWEeBPOHHBIMU 3yObaMMU.

PeannsoBaHo NOCTpoOeHNe XBOCTOBUKOB 1 BTYOK BariloB 0T6opa MOLLHOCTU NO

FOCT 33032-2014 (paHee NOCT 3480-76)

PaspelueHO nocTpoeHre nonepeyHbiX OTBEPCTUM Ha BeHLax 3yb4yaTbIx Konec,
4YepBSAKOB N YEePBSIYHbIX KOSec.

PacueTbl MexaHn4ecknx nepenad

PaspaboTtaH mogynb reoMeTprMyecKoro pacyeta UMnMHapuyeckon 3ybyarton nepeagaym
C apoYHbIMMK 3yObAMN. ApOYHbIE 3yObs MO CPaBHEHMIO C TPAOULNOHHBIMU NPAMbBIMUA
3y6bsaMn NpU NOEHTUYHBIX KOHCTPYKTUBHO-TEXHONOMMYECKUX NapaMmeTpax Nno3BonsoT B
nepegade nonyyntb 6onbLUnn KOaPULMEHT nepekpblTvs (¢ €=1...1,2 0o €=2,5...3) n
TEeM CaMbIM MOBbICUTb HECYLLYYH CMNOCOBHOCTb M CYLLECTBEHHO CHU3UTb CKOPOCTb
OTHOCUTENBHOIO CKOMbXeHWs 3ybbeB B 3auenneHun.

B pacueTe uunuHapuyeckon 3ybyaton nepegaymn BHeLWHero 3auenneHns
npeayCcMOTPEH pacyeT LWEBPOHHbLIX Nepeaau.

PaspaboTtaH mogynb reoMeTprMyecKoro pacyeta KOHMYECKOM nepenaydm
TaHreHumanbHbIMK 3y6bamu.

B pacueTe 4epBAYHbIX LUIMHAPUYECKMX Nepeday Ha TENMOCTOMKOCTb peann3oBaHa
BO3MOXHOCTb MOfb30BaTENbCKOro Macna.

PaspaboTaH MOAyfb reOMETPMUYECKOro U NPOYHOCTHOIrO pacyeTa rmnoMaHon nepegayn.
PaspaboTtaH Mogynb reoMeTprMyecKoro n NPOYHOCTHOrO pacyeTta nepegayn HosukoBa.
B pacyeTr BWHTOBbIX 3BOMbBEHTHbIX Mepegavy nobaBneH BapuaHT pacyeTa YrroB
HaKnNoHa 3yObeB 13 YCNOBWS MPUMEPHOrO paBeHCTBa AeNUTENbHbIX JUaMeTPOB.
WcnpaBneHa owunbka B NPOYHOCTHOM pacyeTe UunMHApUYeckon 3ybuaton nepegayu
(BO3HMKana B HEKOTOPLIX Criy4vasx).

PacueTbl KpeneXxXHblX coeanHeH nn

PaspaboTtaH Moaynb NpOBEPOYHOrO pacyeTa LUNOHOYHOIO COeaUHEHUS
(Mpr3MaTN4EeCKnE N CEMMEHTHbIE LLMOHKN).

PaspaboTtaHa meToavka onpeaeneHms OonyckaeMblX HanpsXKeHU CMATUA U cpesa B
LUNOHOYHOM COEOUHEHWUMN.
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O6opydoesaHue: Tpybonpoeoolnbl

1.

Hob6aeneHa komaHga Mocmpoums wnaHa. OHa NO3BOMSIET CTPOUTL TMOKME LUNaHTU.
LLinaHrn cTposATcs Ha ocHoBe LLABNOHOB, KOTOPbIE KaXaoe NnpeanpusTue HacTpamBaeT nog
cebs. Nocne BbIbopa wWabnoHa HeobxoaAnMMOo 3a4aTb TOYKN NOOKMYEHNSA U, €CIK
TpebyeTcs, NPOMEXYTOYHbIE TOYKM, Yepe3 KOTOPbIE AOSHPKEH NPONTK LWNaHr (Hanpumep,
npucoeavHUTENbHbIE TOYKM XOMYTOB). Takke, Ans 6onee TOMHOro pasmeLLeHns WaHra,
MOXHO yNpaBnaTb NONoXxeHnem JornosHumernbHbIX mo4YeKk — Npou3BOSIbHO BblOpPaHHbIX
TOYEK Ha LUMaHre.

Mpun NOCTPOEHUM MOXHO 3afaBaTb ANVHY WnaHra. Ecnv 3agaHHas gnvHa okaxeTcs
HeAOoCTaTOYHOM, TO NOSIBUTCSA COOTBETCTBYIOLLIEE NpeaynpexaeHne oKomno Kypcopa u
coobLeHne B NPaBOM HWXKHEM YTy 3KpaHa.

Hob6aeneHa komaHga lMpumMeHumsb winaHe noemopHo. KomaHga no3sonset NoBTOPHO
NPUMEHATb Y)XXe Co3AaHHble WraHrn. Mpu NpyMeHeHN CyLLEeCTBYIOLLErO LWaHra B HOBOM
MECTE N3MEHSIETCS TONbKO €ro TPaekTopus B COOTBETCTBMM C 3aaHHbIMM TOYKaMy, a
ocTanbHble napameTpsbl (4nvMHa, 06o3HaYeHne, NPUMEHEHHbIN WabnoH) ocTalTcs
HEN3MEHHbIMMW.

MepepaboTtaH anropntm paboTbl KomaHabl [Tocmpoums mpy6onpoeod. Tenepb MOXHO
NOCTPOUTb TPYOONPOBOA C Pa3NMYHBIMU CTUNSMW.

Ctunb TpybonpoBoga — Habop napameTpoB TpyObl N 3NEMEHTOB BETBNEHUN U
NMOBOPOTOB, CO34aBaeMbIX aBTOMaTUYECKHN, a TaKke napaMmeTpoB TOYKA
npucoeanHeHnsa K 06opyaoBaHMo.

Bce ctunun, Haxogswmecs BHyTPU AOKYMEHTa, NpuHagnexaT TONbKO aTOMY
AOKYMEHTY. MIX MOXHO peaakTupoBaTb, yaansaTtb, gobaenaTtb. Ctunm TpybonpoBoos
MOXHO CO3aTb B TekyLeM harine, MOXHO 3arpy3ntb U3 yXXe UMEOLLMXCA (hannos.

Ecnu ctunu Tpy6onpoBoaoB B MECTax UX CTbIKOBKM HE COBMAAAlOT, TO MNOABMASETCA
npegynpexaaroLmi 3Ha4oK.

HobasneHa komaHaa Co3zdamb mo4Ky nodknrovyeHusi. KomaHaa no3sonsieT 3agatb
napamMeTpbl NoaknoYeHns TpybonposogoB. MoXHO ykasaTb ycroBHbIN npoxos (Dy),
TONLWWHY CTEHKM TPYObl, HAPYXXHbIA AMaMeTp TpyObl, cpeay, B KOTOpOW paboTaeT AaHHbIN
Tpybonposoa, un ycnosHoe gasnexue (Py). Ecnv npu noctpoenunn Tpybonposoaa B
KayecTBe HavanbHOW yKasaHa TOYKa C 3aAaHHbIMU NapameTpamu, To CTUnb Tpybonposoaa
OyneT BbiOpaH aBTOMaTtmnyeckn. Ecnu B hanne sanncaHo HECKOMbKO CTURENn C
noaxoasawmMMm napameTpaMmu ans AaHHON TOYKM NOAKIoYeHMs, ByaeT npeanoxeHo
BPYYHYIO BblOpaTb CTWUMb U3 CNMCKa NOAXOAALMNX. Takke Ha TOYKe NOOKIMIOYEHUA MOXHO
yKa3aTb OTBETHbIV anemeHT. [Npu noctpoeHun TpybonpoBoga OT TOYKM NOOKIOYEHUSA 3TOT
anemeHT 6yaeTt nobaenaTbCs B TpyGONpOBO4 aBTOMATUYECKM.

Mpwv nogkntoyeHUn TpybonNpoBOAa ¢ HENOAXOAALLMMY NapaMeTpamMmn NosBUTCS
npeaynpexaeHue.

CneumanbHas Bpeska Ternepb MOXeT BbINOMHATLCS M B Criyyae, Korga oceBble JIMHUN
Tpy6bl 1 NaTpybKa He nexaT B O4HOW NITOCKOCTY.

M3meHeHo oTobpaxkeHne OTCTYMNOB, BbINOMIHEHHbLIX HA Topuax Tpy6bbl Npy NOMOLLM
KOMaHAbl MU3MeHumb OIUHy: ecnu K Tpybe npumeHanacs onepaunst MsmeHums OsUHy,
TO Ha ee KoHUax oTobpaxatloTcs cneumanbHble 3HaYKu, BblAENUB KOTOPbIE, MOXHO
OTpefaKkTMpoBaTb YMCMOBbIE 3HAaYEHUS OTCTYMOB.

Mpw HacTporike NapameTpoB TpybonpoBoaa MOXHO HazHayaTb 3a30p MoA CBapKy AN BCEX
Tpy6, BXOAALWMX B peAakTMpyemMbln Tpybonposog.

O6opydoeaHue: Pazsepmku

1.

[lob6aBneHbl HOBbIE 3NTEMEHTHI:
— 0TBOJ COCTaBHOWM TwM 2,

— 0TBOJ COCTaBHOWM Tun 3,

- Tpyba npsAmMoyronbHas,

- Tpyba MHoOroyrosnibHas.
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9.

Ons Mampy6ka KoHUYecko20, mun 3 BBeEHO aBTOMAaTUYeCcKoe yBernmyeHme TOYHOCTM
pacuyeTa pasBepTKu.

B komaHge Mampy6ok yunuHopuyeckut, mun 1 nosBunacb BO3MOXHOCTb CO34aHuNs
natpybka B Buge obbl4HOM TpyObl (6€3 ckocoB).

D,J'Iﬂ BCEX TUMOB OTBOOOB [J,O6aBJ'IeH OOMNOMNHUTENbHbIN BapuaHT pac4yeTa.
Bce TpeXMepHbIe 3N1IeMeHTbl TeNnepb CO34al0TCA KakK MakKpO3JieMEHTbI.

Ho6aeneHa HacTporika Ocmaesisimb mosibko 3D c6opky. Ecnu onums BktoYeHa, To
nocrne cosgaHuns NpuNoXKeHNeM COCTaBHbIX TPEXMEPHbIX 3NIEMEHTOB OTKPbITbIM OCTaHETCA
TOnbKO Gpann cbopkn,a annel getanen 6yayT aBTOMaTUYECKN 3aKPbIThl.

HobaeneHa HacTpolika 3agpy3ka no Kypcopy. [laHHaa HacTponka BNUSET Ha KONMYECTBO
OENCTBUIA NpU 3arpyake NpUnoXXeHus.

Bo Bpems paboTbl NpUnoxXeHns Tenepb 3anucbiBaloTcs nor-gansnsl. X Heobxogumo
npeaocTaBnNATb Npy obpalleHnn B TexnoaaepXkky anga peweHns npobnem ¢ npunoxeHmem
O6opydoeaHue: Pazeepmku.

WNcnpasneHbl 3ameyeHHble OLMGKM.

O6opydoeaHue: MemannokoHCmpyKuuu

1.

HobaeneHa komaHaa bosimoeoe coeduHeHue. OHa No3BonsieT 4O0aBUTL Kpenex B
rpynny otBepctuit. KpenexHoe coeguHeHne MOXeT BKoYaTb: 60nThl, Wwanbbl, B TOM
yncne NpPY>XUHHbIE, N FanKK.

[o6aBneHa komaHaa CoxpaHumb munogoe coeduHeHue. OHa NO3BONSAET COXPaHUTL
TUNOBOE COEAUHEHNE METAINTMYECKNX KOHCTPYKLUIA B BUBNNOTEKY COeQMHEHMUN
(o6bekToB), noagknoveHHyo B KoHdurypauumn npunoxeHusi. Tunosoe coeguHeHne — a1o
MECTO COeQUHEHNS AeTanen meTanIn4eckon KOHCTPYKLMN, MHOTOKpPaTHO BCTpeYatoLeecs
B pamMKax 0O4HOW MeTansIoKOHCTPYKLNN.

[loGaBneHa komaHaa Jo6asumbs munoeoe coeduHeHue. TUNoBoe coeanHeHne
BblOMpaeTcst 3 GUBNMOTEKM TUMOBLIX COEAVHEHMWI 1 BCTPaMBaeTCst Mexay
CYLLECTBYIOLIMMM B MOZENMN ONOpHbIMU AeTanamu. OnopHasa aetans — npoduns 1nm
NnacTuHa, BbINOMTHEHHAsA C UCNONb30BaHWeM npunoxeHus Ob6opydosaHue:
MemannokoHcmpykuyuu. Ecnv B pe3ynbTaTe BCTaBKM TUMOBOIO COEAVHEHNSI BO3HMKAIOT
KOH(OMMKTBI 1 OLUMGKN, aBTOMaTUYECKM 3anycKaeTcs NpoLece, NO3BONSALWNA UX
NCNpaBuUTb.

B komnnekT noctaeku npunoxeHuss O6opydoeaHue: MemannokoHCMpyKyuu BKIOYEHA
G1bnmoTeka TUNOBbLIX COEAVHEHWIA AN AEMOHCTPALMN PaboTbl NPUIOXEHNS 1 BbICTPOro
cTapTa.

Omnu4us eepcuu 17.1 om eepcuu 16

MexaHuka: lNpyXuHbi

1.

2.

UHTepdenc npunoxeHus nepepabotaH ons obecneyeHns egmHoodbpasmsa BHELWHEro Buaa
¢ nntepdericom KOMIMAC-3D v17.1 Home.

OI'ITI/IMI/I3I/IpOBaHO NOCTpPOEHNE TPpEXMEPHbIX mMoaenemn NPYXWUH. B pe3ynbTaTte CKOPOCTb
NOCTpPOEHUA mMoaenemn no pes3yrnbTatam TECTOB yBeNnMn4yunachb B ABa pasa.

[N NpY>XWH CXaTusi U pacTsikeHust 4o6aBnNeH NPoOBEPOYHbIN pacyeT Mo reoMeTPUYECKUM
napameTpam.

B npoBepo4YHOM pacHeTe Mo CUIOBbIM XapakKTepUCTUKaM NPYXMH CxKaTnud N pacTaXXeHUA
,EI,O6aBJ'IeH KOHTPOJ1b BBOANMbIX MOJf1b30OBaTeNieM CUI: Fi<F;<Fa.

ﬂ,06aBJ'IeH pacyeT CUNOBbIX XapakTepUCTUK Mo reoMeTpn4eCKMM napamMmeTpam OnA Nnpy>KuH
Kpy4eHuA.
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6. [HobaeneH pacyet no OCT 3-2561-91 «[py>XnHbI BUHTOBbIE LUSIMHAPUYECKME KPYYEHUS.
TexHnyeckue ycnosms».

7. an/I NOCTpPOEHUN TpexmepH0|7| MoAenn Npy>xmnHbl be3 pac4yeTa nosasuiacb BO3MOXXHOCTb
3afjaBaTtb npepnonpenerneHHble COCTOAHUA NPYXUHbBI. X MOXHO Bbl6paTb n3 Ta6J'II/IU,bI
nepemMeHHbIX.

8. [obaBneHa BO3MOXHOCTb NOCTPOEHMS NEBbIX NPYXWH B cooTBeTcTBUM ¢ N. 2.1 TOCT
2.401-68 EavHas cuctema KOHCTPYKTOPCKOW AOKYMeHTaumu. MNpasuna BbINOMHEHUS
yepTexen NPYXuH.

9. [obaBneHa nHTerpaums co cnpaBsoyHnkom MaTepuansl u CopTamMeHTbl.

10. B cbopouHon mogenu nosiBunacb BO3MOXHOCTb BblIOOpa COCTOSIHUS NMPY>KUHbI:
npeasaputensHasn gedopmauus, pabovasa gedopmaums, MakcumanbHaa gedopmaums.
[nsa aTtoro cnefyeT BbiOpaTh HY>XHYIO CTPOKY M3 Tabnuubl NepeMEHHbIX.

11. Tenepb B YepTexe NPYXnHbI AN KaX40n ee Npoekunn cosnaeTcss COGCTBEHHbIN BUA.
HassaHue Buaa 3agaetcs B cootBeTcTBMM ¢ 1. 5.1 TOCT 2.305-2008 EanHasa cuctema
KOHCTPYKTOPCKON JOoKyMeHTauun. i3obpaxeHnsa — Buabl, pa3pesbl, CEYEHUS.

12. B npyXuHax cxxaTusi, paCTsbKeHUS, KpyYEHUs, KOHUYECKMX NPYXXNHAX N3MEHMICS Cnocob
onpeaeneHns rpaHUYHOro YCNoBus Asis 4ONYCKaeMoro KacaTesibHOro HanpsikeHus [T).
Tenepb Npu pacyeTe JOMNyCKaeMoro KacaTernbHOro HanpsXXeHua [T], Koraa oHO 3aBUCUT OT
R (BpeMeHHOEe conpoTMBIeHMEe pa3pbiBy), 3HavyeHne Rn, npMHMMaeTcs paBHbiM Ry, max, a
paHee NpuHMManoch paeHbiM Ry, cpedH.

13. B npoBepoyHOM pacyeTe NpyxuH AobaBneHa BO3MOXHOCTb MOCTPOEHWUS NPYXUHbI AN
cnyyas, Kkorga rnpy>KuHa He npoxoauT rno npodHocTw. MNpn atom Ha popme Pe3ynbmambi
pacyema B none Cmamyc pac4ema nosiBNAeTCH npeaynpexneHue.

14. [opaboTaHbl CKpYrreHns B 3auenax TpexMepHbIX MOAenemn NPYXMH pacTsXXeHus n
KpyYeHus.

15. M3meHnncsa cnocob 3agaHnst ANuHbI 3auena NpyXmHbl KpyYeHUs: pacrnonoxeHne
pa3MepHbIX NIMHUIA B OKHE 3afjaHus NapamMeTpoB 3aLlenoB CTano aHanormyHo
PacnonoXeHUto pasMepHbIX NTMHUI B YepTexe.

16. CTunv NUHUN guarpaMmmbl UCNIbITAHUA NPY>KMUHBbI NPUBEAEHBI B COOTBETCTBUE C
pekomeHgaumsamn P 50-77-88. EQuHasi cucmema KOHCmMpPyKmopckol OOKymMeHmauyuu.
lNpasuna ebinosniHeHUs duagpamm.

B rpadhe «MacwTtab» OCHOBHOWM HALNMUCK YepTexa NPYXnHbl TeNepb CO34aeTCH CCbIfka Ha
macwTab rmaBHOro Buaa.

17. WcnpasrneH oTyeT, co3gaBaeMblin C NPY>XMHOWN KpYYeHWUs.
18. WMN3meHeH uBeT TpexmMepHOW MOAenu NpyxuHbl.

MexaHuka: AHuUMauyusi

1. [MosiBUNacb BO3MOXHOCTb 3afiaBaTb KOHEYHOE MOMOXEHNE KOMMNOHEHTa Ha Lware
nepemeLleHns 6e3 cosgaHusa unu Belbopa TpaekTopun. KOMNOHEHT MOXeT ObITb
nepemeLLeH B KOHEYHYH TOYKY NtobbiM Bo3MoXKHbIM B KOMITAC-3D Home cnocobom. B
meHto Mapamempsbi nobasneHa komaHaa lMepemeweHusi — U3 Ha4asibHO20
rnosioxeHus1 8 meKyujee.

2. TMosiBunacb BO3MOXHOCTb COXPaHATb B CLIEHAPMW Ha Liare aHMMauum pasnuyHble
COCTOSIHUA «CLEHbI» (M300paXKeHne Moaenn Ha aKpaHe) U OCyLLEeCTBNATb NaBHbIe
nepexogbl Mexay CLeHaMu, BKIo4as NoBopoT, NepeMeLleHne n macutabrupoBaHme.
Mepexoa OT CueHbI K CLIeHe MOXET NPoUCXoanTb OAHOBPEMEHHO C 0ObIYHBIMM
ABWKEHNAMW KOMMOHEHTOB.

3. [oGaBneH BbIGOp KOOEKOB ANA CKATUA BUOEOMOTOKA.

4. TllosiBunacb BO3MOXHOCTb COXpaHEHUs NocrieqoBaTerbHbIX pacTPOBbIX N306paXkeHUN
NONOXeHUs MexaHnama (KMHorpaMmmbl) B Npouecce BbIMOMHEHWS.

5. [Hopa6botaHa CnpaBo4yHas cuctema.
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6. PeweHa npobnema c 3anuckto Bugeoponukos ana KOMIMAC-3D V16 Home B
onepaumoHHbIx cuctemax Windows 8 n 10. cnpaeneHbl gpyrme owmoku.

O6opydoeaHue: CeapHble cOeOUHEeHUs

1.  WHTepdelic npunoxeHus nepepabortaH ans obecneyeHns eqMHoobpasns BHELHEro Buaa
¢ nntepdgericom KOMIMAC-3D v17.

2. [opaboTtaHa komaHaa O603HavYeHuUe ceapHO20 Wea:

- B rpadhmueckom gokymeHTe gobaBneHa BO3MOXHOCTb pacyeTa MaccChl HanaBleHHOro
mMaTepuana CBapHOro LUBa.

- B mogenwu, npu BBoge Tekcta 0603HaYeHns, oTobpaxaeTcs nHdopmauns o onvHe
CBapHOro LWBa U Macce HannaBneHHoOro MaTepmana cBapHoro LUBa.

- [obaBneHa BO3MOXHOCTb CO34aHus 0603HaYeHNs1 HECTaHO4APTHOrO LWBa C NyCTON
MOSIKOM 1 C BBOAOM MPOU3BOSIbHOIO TeKCTa BMECTO napameTpoB 0603HaYeHus LWBa.

- [o6GasneHa BO3MOXHOCTb dOPMUPOBAHMS OTCTYMNOB B Havane u koHue wea. OTcTynbl
3a4aloTCsA NpY NOMOLLM XapakTepHbIX ToveK. OTCTyNbl y4UTLIBAKOTCA NPU pacyeTe
ONVHbI LWBA W, COOTBETCTBEHHO, BNUAIOT HA pacyeT MaccChl HanmaBneHHoOro MmaTepmana.
BosBpaT k MICXogHOMY COCTOSAAHMIO (T. €. COPOC OTCTYMNOB) OCYLLECTBNAETCA KOMaHAOM
KOHTEKCTHOro MeHio BoccmaHoeumb cOCMosiHUe.

- [obGasneH crneumanbHbIN PEXUM CO34aHMs 0003HaYeHNn CBapHOro LWBa. B aTom
pexume Ha ctagum paboTbl ¢ paHTOMOM 0603HAYEHNsT CBApHOrO LBa aBTOMaTUYECKN
noabupaeTcs HoMep LWBa W onpeaenseTca KomM4ecTBO LUBOB.

3. [NobGaBneHa komaHaa lMpeobpa3oeaHue o6o3Ha4yeHuli us 3D e 2D. KomaHaa
npeaHasHayeHa Ans npeobpasoBaHUs B pa3pyLUEHHbIX acCOLMaTUBHbIX BUAAX
0603HayeHunn, nepenaHHbix U3 mogenu (3D), B 0603HauveHns 2D. NMpeobpa3oBaHHbIe
0603HayeHnss ByayT OOCTYNHbI ANA peAakTUpOoBaHNs B rpacouy4eckoM AOKYMEHTE.

4. [o6aBneHa komaHoa KoHcmpyKmueHbie 35ieMeHMbl c8apHbIX W08 A5 CO30aHNSA
N300paKeHnn CTaHAAPTHbIX KOHCTPYKTUBHBIX 3/1IEMEHTOB LUBOB CBApPHbIX COeAUHEHUI B
rpacpmnyeckmx JOKyMeHTax u ackmsax TpexmepHbix mogenen KOMMAC-3D.

OcCHOBHOM (PYHKLMOHaN KOMaHAabl:
— KOHCTPYKTUBHbIE 3NIEMEHTbI LLUBOB CBAPHbIX COEANHEHUIN CO30al0TCA COrfacHo
crneayloLwmM cTaHaapTam:
- [OCT 5264-80 Py4yHas gyroBasi cBapka. CoegnHeHus ceapHble. OCHOBHbIE TUMbI,
KOHCTPYKTUBHbIE 3NEMEHTbI N pasMmepbl
- [OCT 8713-79 Ceapka nog dntocom. CoeanHeHusi cBapHble. OCHOBHbIE TUMbI,
KOHCTPYKTUBHbIE 3NIEMEHTbI 1 pasMepbl
- [OCT 14771-76 OdyroBas cBapka B 3allnTHOM rase. CoeanHeHNsa cBapHbIe.
OCHOBHbI€ TUMbl, KOHCTPYKTUBHbIE ANEMEHTbI 1 pasMepbl
- [OCT 14806-80 [lyroBasi cBapka antOMUHUSA 1 anNtOMUHUEBLIX CMNaBOB B MHEPTHbIX
rasax. CoeguHeHus ceapHble. OCHOBHbIE TUMbl, KOHCTPYKTUBHbIE 3NIEMEHTbLI U
pasmepbl
- CosgaHve KOHCTPYKTMBHOIO afieMeHTa LWBa U pa3genikm KpoMoK AeTanemn.
- YnpaeneHue co3gaHnemM KOHCTPYKTMBHOMO 3fieMeHTa LBa.
- OTobpaxeHune pasmepos, B TOM YUCIIE C HYNEBbIM 3HAYEHNEM.
- 3epkanbHOe OTpaXKeHne KOHCTPYKTUBHOMO afieMeHTa LUBa.
— Bbibop 6a30BOM TOYKM BCTABKM MPU CO30aHUN KOHCTPYKTUBHOMO 3rieMeHTa LBa.
- YnpaeneHue co3gaHneM KOHCTPYKTMBHOMO afieMeHTa pasgernkm KpOMOK AeTanen.
- OTob6paxeHne oTaAeNbHbIX AeTanen KOHCTPYKTUBHOIO dfieMeHTa.
- OTobpaxeHne KpOMOK geTanemn KOHCTPYKTMBHOMO afieMeHTa.

OTobpaxeHne LWTPMXOBKN geTanen KOHCTPYKTUBHOIO afieMeHTa.

OTobpaxeHne pa3mepoB, B TOM YMCHE C HYNIEBbIM 3HAYEHNEM.

3epkanbHoe OTpaXXeHne KOHCTPYKTUBHOMO 3rieMeHTa pasfaernkym KpOMOK AeTanen.

Bbi6op 6a30BOM TOYKM BCTABKM MPU CO34aHUN KOHCTPYKTUBHOIO afieMeHTa pasgesiku

KPOMOK aeTanen.

- 3apgaHve pa3mepoB B COOTBETCTBUM CO CTaHAAPTaMM Ha KOHCTPYKTUBHbIE 3NIEMEHTbI

LLIBOB.
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11.

12.

13.

14.

-  ®dopmMupoBaHNEe CBONCTB KOHCTPYKTUBHOMO SfeMeHTa LWBa ANngd UCMNOoMb30BaHWS B
oTyeTax.

- CosgaHve KOHCTPYKTMBHOIO anieMeHTa pa3ferkun KpOMOK AeTanen B ackuse
TPEXMEPHON MOAENU C aBTOMATUYECKUM HaSTOXXEHUEM CBSA3EN N OrpaHUYeHUH.

- PepaktnpoBaHue napamMeTpoB KOHCTPYKTUBHOMO 3fieMeHTa.

- PepaktnpoBaHue pasmepoB KOHCTPYKTUBHOIO afieMeHTa.

MosiBUNack BO3MOXHOCTb CO3/1aBaTh Yc/108Hoe 0603HayeHUe ceapHO20 wea B MOAenu.
CospgaHHoe ycnoBHoOe 0603Ha4YeHne CBApHOrO LWBa MOXET ObITb NepefaHo B YEPTEXK.
Takxke B yepTex MoxeT BblTb NepefaHa AnvHa CBapHOro LWBa.

[ocTynHbl cneaytoLme cnocobbl co3aaHnst yCnoBHOro 0603HayYeHnst B Mogenu:

- [lo epaHsaAM — nooyepenHo yKasblBalOTCS rpaHy NepBoro n BTOporo obvekra ang
NOCTPOEHUS MEeXAY HAMW CBAPHOrO LLBA;

- [lo pebpam — LLOB CTPOUTCS MO yKaszaHHbIM B Moaenu pebpam;

- [lo moykamM — B yka3aHHOW TOYKEe rpaHu co3gaeTcs ycnosHoe ob6o3HayeHne
KOHTaKTHOW CBapKu.

O6o3HauyeHne cBapHOro LLBa, Tak e Kak U Npu paboTe B YepTexe, 3agaeTcsl B guanore
napameTpoB LBa. [JOCTyNHbl CreayLmne TUMbI LWBOB:

- CmaHOapmHbIl Wos;

- HecmaHOapmHbIl wos.

B pasgen Pedakmop pnobaeneHa komaHaa MHghopmayusi o weax. OHa nossonseT
Nony4MTb CBEAEHMSA O AJIMHE LWBa M Macce HannaeneHHoro metanna. KomaHga
NPMMEHMMa K TPEXMEPHBIMU MOAENSM, CoAepXKaLlMM CBapHbIe LWBbI, U YepTexam C
accounaTMBHLIMW BUAAMW TakMX MOAENeNn.

Macca HannaBneHHOro MeTansa paccynTbIBaeTCsi NO MIOTHOCTU U MIOLLaAM NONepeyHoro
ceyeHus wBea Nnbo no 3agaHHON Macce NOroHHOro MeTpa LWBa.

MNoOTHOCTb HaNNaBnNAEMOoro MeTanna MoXeT ObiTb BbiOpaHa 13 CnpaBoYHMKa
Mamepuanbi u CopmameHmbI UnNn BBeAeHa BPYYHYH0. [noLaab nonepeyvyHoro cevyeHms
LBa MOXeT ObITb paccumTaHa B guanore lMapamempbl ceapHO20 wea v BBeaeHa
BPYYHYHO.

B komaHay KoHcmpykmueHbie aneMeHmbI ceapHbIX weoe AobaBneHa BO3MOXHOCTb
BbIOOpa NapameTpoB KOHCTPYKTMBHOIO 3fIEMEHTA MO Yka3aHHOMY B JOKYMEHTE
0003Ha4YeHNI0 CBAPHOTO LUBA.

B komaHge Pedakmop KOHCMpYyKmMueHbIX 35ieMeHmoe fo6aBrneHa BO3MOXHOCTb
O4YUCTKM 06nIacT BHYTPW KOHTYpa HECTAHL4ApPTHOro ceapHoro wea B cootBeTcTBuM ¢ FTOCT
2.312-72.

,D,J'IFI NnpepbIBUCTOrNO WBa nodasuinacb BO3MOXHOCTb USMEHEHUA HanpaBneHNnA NOCTPOEHNA.

B cTpoky coctosiHusi guanora Beoaa napameTpoB CTaHAapTHOro WwBa fobaeneHa
MHcpopmaLms o TUNe LWBa n cnocobe cBapku.

B onanorax BBoga napamMeTpoB CTaH}J,apTHOFO “n HeCTaHD,apTHOFO LBa Ha Cnnckax tuna
wiBa I'IpaBOIZ KHOMKOW MbILLM BbI3bIBAKOTCHA KOHTEKCTHbIE NaHEenNu Bbl60pa TUna LwBea.

B ananorax npuUNoXXeHna Ha Cn1ckax napameTpoB ABOWNHbLIM LLIENTYKOM npaBoﬂ KHOMKN
MbILLWN BbI3bIBAKOTCA KOHTEKCTHbIE MEHIO Bbl60pa 3Ha4YeHNA napameTpa.

B Habop nepeMeHHbIX 06bekTa 0603Ha4YeHNsa cBapku B Moaenn gobaeneHa nepemMeHHas
mMacchbl.

VMcnpaBneHbl HanaeHHbIe OLLIMOKM.

O6opydoeaHue: Pazsepmku

1.

B npunoxeHne gobaBneHbi:

—  TPOWHWK, TUN 4;

—  TPOWHMK, TUN 5.

B komaHoe Omeod cocmaeHoU nosisunack onuna Cozdasamb JITUCMOBLIM MEJSIOM.
Ecnu oHa BkntoyeHa, To Moaenb OTBOAA CO34aeTCs C UCMNOoNb3oBaHMEM NIUCTOBbIX
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3,
4.

onepau,vuﬁ, a eCJin HeT, TO C ncnosib3oBaHNeEM HOBerHOCTeIZ. PassepTKa oTBOAa CTpPOUTCA
TakKnm 06pasoM, 4yTOObI nepecevyeHna npn CTblKkOBKe ObIST UCKIOYEHDI.

MosBnnack BO3MOXHOCTbL 9KCNOPTa AaHHbIX B oopmaTt Anis ctaHkos ¢ YITY.
VMcnpaBneHbl HangeHHbIe OOk,

O6opydoeaHue: MemasnnokoHCmMpyKuuu

1.

2.

10.

11.

12.

13.

14.

15.

B komaHgax lMnacmura v 'pynna omeepcmuil nosiBunack BO3MOXHOCTb 3afaBaTb
dopmMoobpasyoLLyo reoMeTputo NPy NOMOLLN NOSb30BaTENbCKOro 3CKU3a.

MosiBunack komaHaa Cozdameb yepmexxu ons Mpogpuned, NMnacmuH u Pebep

xecmkocmu. OCHOBHble BO3MOXXHOCTW KOMaHbl:

— OObekTbl 4N co3gaHus YepTexen moryT 6biTe BbibpaHbl kak B [lepeBe mogenu, Tak u
B rpacmyeckon obnacru.

- HanpaBneHue anemeHTa B KOHCTPYKLMM MOXET He COBNaaaTb C HN C OOHOW U3 OCen
CUCTEMbI KOOpAMHAT. HecMoTpsi Ha 3To, BUAbI ANeMeHTa B YepTexe 6yayT KOPPEKTHbI.

- Tlpw co3gaHnm YyepTexa MacluTab Bnaa BbibMpaeTcs aBTOMaTUYeCKM B 3aBUCMMOCTH OT
rabapuTtoB cedeHus anemeHTa. Npn HeobxogmmocTn ob6aBnATCA paspbiBbl BUAA.

- 3a oavH ceaHc paboTbl KOMaHAbl MOXET ObiTb CO3A4aHO HECKOMNBbKO YepTEXEN.

Co3aaHHble YepTexXn aNeMeHTOB aBTOMaTMYECKM NOAKIMIOYATCA K COOTBETCTBYOLLMM

ob6bekTam crneunukaummn B TPEXMEPHON MOLENMN KOHCTPYKLIMN.

MosiBunack komaHaa CkpyarieHue. [103BONAET CTPOUTb CKPYIIIEHMS Ha NPOuUnsXx,
nnactuHax n pebpax >XeCTKOCTH.

MosiBunace KomaHaa CneyuanbHas pa3desika, npegHasHavyeHHas Ans BbINONHEHUS
pasgernku getanemn, NpUMbIKaoLWLmMX K cTanbHbIM ropayekaTaHbiM yronkam no FOCT 8509—
93 n rOCT 8510-86, asytaBpoBbiM 6ankam no NOCT 8239-89 u weennepam no FOCT
8240-97. Pasgenka BbINOMIHAETCS B COOTBETCTBUM € TpeboBaHMAMU K Npodunnsm
aetanen, NPUMbIKaOLWMX K NPOKaTHbIM NPOdUsIM B CBAPHbIX KOHCTPYKLMSX.

B napameTpax o6beKTOB NosiBMIack BO3MOXHOCTb YNpaBnsaTh CO3A4aHMeM 00BHEKTOB
crneuundukaumm, a Takke BO3MOXHOCTb CMEHbI pa3gena cneumdukaumm.

B koMaHAax nocTpoeHust NrnacTuH 1 Nnpodunen nossunacb BO3MOXHOCTb Bblbopa LeHTpa
TSXKECTU CeYEeHUs B Ka4eCTBe MO3ULIMOHNPYIOLLIEN TOYKN.

B accounaTtuBHOM Buae ¢ mogenmu Tenepb MOXHO CO34aTb NPOEKUUo He BCen
KOHCTPYKUUKN, a NPON3BOJIbHO Bbl6paHHOF0 Tena unn KOMMNnoHeHTa.

KomaHabl @acka v IMa3 Tenepb MOryT NPUMEHSITLCS K pebpaM KeCTKOCTU, MOCTPOEHHbIM
Npy NoMoLLYM cneumnanbHbIX KomaHa npunoxeHus ObopyaoBaHue:
MeTanIoOKOHCTPYKLIUMU.

Hopa6boTtaHa komaHaa Cmbikosasi pa3dersika:

- peanu3oBaHO aBTOMaTU4ecKoe OOTArMBaHWE peaakTupyemoro npocpumnsa oo
dopmoobpasytoLlero,

— B Ka4yecTBe Kak pefaKkTupyemoro, Tak u oopmoobpasytoLero obbekta Tenepb MoryT
NCMNONb30BaTbCA NIACTUHbI 1 pebpa XXeCTKOCTU.

[lns noner BBoAa napaMeTpoB TeNnepb MOXET UCMONb30BaATLCS FTEOMETPUYECKMIIA
KanbKynsTop.

Mpw BbINOMHEHNM KOMaHabl Pebpo xecmkocmu Tenepb MOXHO yKa3biBaTb OObEKTbI
MOAENM, onpeaensiowme pasmepsl pebpa.

B kauecTBe rpaHuubl B kOMaHae Yce4yeHue/yOnuHeHue Tenepb MOXET MCNONb30BaThCA
NMOBEPXHOCTb MPOM3BOSIbLHON hOPMbI (paHee rpaHmua Morna OblTb TONBKO MITOCKON).

K npotnnam KOHCTPYKUUK Ternepb BO3MOXHO NPUMEHEHNE KoMaHabl Packa.

Ecnun B koMaHgax, rae ncnonb3dyetcsi MexaHn3m [o3MunoHnpyoLwmMx ToYek, HaxaTb 1
yaepxumeaTtb knasuwy <[lpobesn>, 10 No3mumoHmpyoLmne Toukm BbibpaHHOro ob6bekTa
OCTaloTCA aKTUBHBbIMY [aXe B Criyyae, Korga Kypcop nepexoauTt Ha Apyron obbekT.

B kauectBe hopmoobpasyroLero ceveHus npomng Tenepb MOryT MCNOSb30BaTLCS
dparMeHTbl U3 Nonb3oBaTENbCKON BUBMOTEKM 3NEeMEHTOB (thann ¢ pacumpeHmem kie).
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lNpunoxeHue Tpy6onpoeodnb! 3D

MpunoXxeHne NONHOCTLIO NepepaboTaHo. HoBas Bepcusi NPpUNOXEHNS Ha3biBaeTCS
O6opydoeaHue: Tpybonpoeodni; nms arna npunoxenunss — Pipeline.rtw.

BHaumanue!!! MNpexHsa Bepcusa npunoxexns, Tpy6onpoeods! 3D (nvs danna —
Piping.rtw), ocTaeTcs B KOMMMeKkTe NoctaBkn. Ee pekomeHayeTcs UCnonb3oBaTh TOMBKO
Ana nogaepxkm mogenen Tpybonpoesoaos, BbinofHeHHbIX B KOMITAC-3D Home Bepcum
16 n 6onee paHHUX.

MpunoxeHne O6opydoeaHue: Tpybonpoeodbi NpeaHa3HAYEHO ANsi NPOEKTUPOBAHUSA
pa3BeTBMEHHbIX cucteM Tpy6onpoBoaoB. OCHOBHbIE OTNNYMSA HOBOW BEPCUM MPUSOXKEHNS
OT MPEXHeMN:

- B npouecce NnocTpoeHus TpaekTopum Tenepb aBTOMaTU4eCcKku CTPOMTCA U cam
Tpy6onpoBoA; ero napameTpbl 3a4al0TCH Ha cneynanbHon naHenu. B npunoxeHun
Tpy6onpoeodsi 3D TpeboBanock OTAENbHO CTPOUTL TPAEKTOPUIO, a 3aTeM — TPyObl
Ha Hen.

- B 3aBMCUMOCTU OT KOH(PUIypaLmm TPAEKTOPUN BbINOSHAETCS aBTOMaTn4eckmin nogoop
aetaneun Tpybonposoga. Hanpumep, B MecTe NOBOpOTa TPAEKTOPUN aBTOMaTUYECKU
pa3mMeLLaeTca oTBog unu crmb Tpyobl, a B MecTe nepeceveHus Tpyb nossnseTcs
TPOMHWK nUnu Bpeska. bnarogapsa atomy Bpems noctpoeHus Tpybonposoaa
3HaYMTENBbHO COoKpaLLaeTcs.

- Tpy6bonpoBoa otobpaxaeTcsa B [lepeBe Mmogenu oTaesibHbIM 00BHLEKTOM, UTO AenaeT
HaBurayuto no npoekty 6onee ynobHon. Beibop Tpyb 1 anemMeHTOB He OrpaHUYeH
Tpemsa Tunopasmepamu (Dy 20, 50 n 150), kak 3T0 6610 B NPUOKEHUM
Tpy6onpoeodni 3D.

- [ns pasmeLlleHnst 3fIeMEHTOB B NpoLiecce NocTpoeHms TpybonpoBoaa Ucnonb3oBaHme
KomaHA conpsikeHunn ns 6asosoro gyHkumoHana cuctembl KOMIMAC-3D 6onblue He
TpebyeTca. QnNemMeHTbl pa3MeLLaTcs NPy MOMOLLN «MarHUTHBIX COMPSDKEHNNY
OpUWEHTaLMA areMeHTa onpeaensieTcs aBToMaTuyeckm Npu NoABeaeHUN ero K TOUKe
BCTaBKW.

Banbl u MmexaHu4Yyeckue nepedaqu

1. T[eHepauusa TpexmMepHbIX Mogenen

- T[lepepaboTtaH Moaynb reHepaummn 3ybyaTthbix BEHLOB, Grnarogaps yemy 3ybyaTtble
BeHUbI Tenepb cTpoaTcs 6onee yem B 10 pas GeicTpee.

- PaspabotaH Moayrnb reHepaunm reoMeTpu4eckn KOPPEeKTHbIX Moaenen 3ybyaTbix
BEHLIOB YepBsaYHbIX Korec. Moaynb peanusyeTt yHUKanbHY0 METOANKY NOCTPOEHUS,
nMnTUpytoLLyto 3ybodpesepoBaHue.

- PaspabotaH moaynb reHepaunm reoMeTpu4eckn KOPPEKTHbIX MoAENEN KOHNYECKNX
KpYroBbIX KOMec ¢ KpyrosbiM 3y6om. Mogynb peanusyeT yHUKanbHy METOANKY
NMOCTPOEHMS, rapaHTUpYIoLLY0 cobnpaemocTb nepegavn — 6e3 B3avMMonepeceyeHunin u,
Kak NpaBuIio, yaOBNeTBOPUTENbHOE PaCnofoXeHNe MIHOBEHHOWM NMOLLAAKN KOHTaKTa.

- PaspaboTaH Mmoayrnb reHepauun peanucTn4Hon pesbbbl Bcex TUNoB, obecnednsatoLmini
NOCTPOEHME He TOMbKO Npodunen, HO 1 BbixoAa pesbo.

- B moayne reHepauummn mogenen KOHMYECKMX Konec C KpyroBbiM 3ybom BBeAeHa
BO3MOXHOCTb YNpaBfieHUs NONOXeHneM CyMMapHOro NATHa KOHTakKTa 3a cyeT
N3MEeHeHWs NapaMeTpoB fNokanuaauun. 3HavyeHns KO3 PULNEHTOB NoKanusawmm
yCTaHaBNMBaTCA BPYUHYIO B Nonb3oBaTenbckoM hanne Shaft3D.ini.

- [lepepaboTaH MexaHU3m reHepaumn Mogenen YepBaKoB: Tenepb Ans BCeX BapnaHToB
dopmupyeTcs 0oceBor Npousb U reHepaumns OCyLLEeCTBISETCA NO OAHOMY NPUHLMNY.

- ObecneyeHa reHepauus mogenen YepBsaydHbIx konec Tunoe ZI, ZN1, ZN2, ZN3, ZT1,
ZT2 (paHee — Tonbko TNa ZA).

- B mopensx obecneyeHa reHepauusi BbIXOO0B Npodhmnern YepBSKOB (BCEX TUMOB) NpU MX
Hape3aHun Ha Bany.

- PaspaboTtaH Moaynb reHepauumn reoMeTprMYeckn KOPPEKTHLIX Mogenen 3ybuaTtbix
BEHL0B rNobonaHbIX YEPBSAKOB U YEPBSYHbIX KOSlec.
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PaspaboTaH MOayrb reHepauumn reoMeTpruyeckn KOPPEKTHLIX Moaenen 38e3noyek n
LIeBOYHbIX KONEeC LeBOYHOM nepegayu.

PaspaboTaHbl MOAynu reHepaumm reoMeTpuyeckn KOPPEKTHbIX TPEXMEPHbIX MOAENEN:
— WeCTepeH LnMHapu4eckon 3ybuaTon nepegaym ¢ 4acoBbiM npodomnem,

— 3B€3004€eK U LEeBOYHbIX TPMOOB LIEBOYHOWN YaCOBOW Nepeaaydn.

PaspaboTaH (yHKLMOHaN hopMmpoBaHns pe3bb0BbIX XBOCTOBUKOB C BHELLHEWN
MeTpuyeckon pe3bbor HenocpeacTBEHHO B TpexMepHon Moaenu. MNpuHumn Beibopa
pe3bbbl 1 ee napamMeTpoB MNOMHOCTbIO 3aMMCTBOBAH M3 guanora co3gaHuns pe3blbl B
npunoxeHun Banbl u mexaHu4eckue nepedayu 2D.

PaspaboTtaH mogynb reHepaumm reoMmeTpuyeckn KOPPEKTHbIX MOAENEN NOCKNX Konec
NSOCKOLMANHAPUYECKON 3yBuaTon nepegayn.

[opaboTaH Moaynb reHepauun reoMeTpmuyYeckn KOPPEKTHbIX MoAenen LWecTepeH
KOHMYeCKOM nepefayn ¢ KpyrosbiM 3y60oM. N3MeHeH NpuHUUn HasHavyeHus
KoahpnumeHTOB nokanmsaunmn n nx PU3NYeCKNn CMbICH: TeNepb OHM COOTBETCTBYIOT
yrnam kadaHus ngeanbHoro obkaTHoOro Bbipesa wecrtepHu. Kpome Toro, paspabortaH
MEeXaHU3M COXpaHeHWst ngeanbHOro obkaTHoro Bblpesa wectepHu. CoxpaHeHHble
AaHHble aBTOMaTUYECKN UCNONb3YIOTCH NPU NOCNeayLWNX NepecTPOeHNSX LWeCTEePHN
(nopbope koachpULMEHTOB NoKanuaauumn Npu perynmpoBKke NONIOXEHUsST U pa3Mmepa
NsATHa KOHTakKTa), 6narogaps Yemy nNnepecTpoeHns 3HaYNTENbHO YCKOPSIOTCS.

CospaHue vepTtexen

BBegeHo [oONONHMTENBHOE NOCTPOEHME AN KOHMYECKON nepenayn ¢ KpyroBbiMu
3ybbsaMn — U3MepUTENbLHOE CeYeHMe.

Tenepb 3agaHve gnameTpa pe3bbbl BO3MOXHO HEMNOCPEACTBEHHO B Ananorax
pedakTMpoBaHUs napaMeTpoB pe3bObl.

YcoBepLUeHCTBOBaAH NpoLecc NOCTpoeHus npodunen pesbbbl: 4opaboTaHbl BIHOCHbIE
anemMeHTbl ¢ npocunsMmn pesbobi.

PaspaboTaH dyHKUMoHan noctpoeHunst npotodek ans ynopHon (FTOCT) n kpyrnomn

(DIN 405) pesbb.

MosiBunacbk BO3MOXHOCTb CO30aHUSA BbIHOCHbLIX 9N1EMEHTOB C NPOUNAMU NPOTOYEK
noga Bbixon pe3bboobpasyoLero MHCTPYMEHTa, B TOM Yncre ANs MecTa nog yCTaHOBKY
KPYrmnow LunnueBor rankv U CTONOPHOM MHOroranyaTon wanobsl.

MosiBunachk BO3MOXHOCTb CO34aHUS BbIHOCHbBIX 9fIEMEHTOB C NPoduieM KaHaBku nNog
S3bI4YOK CTOMOPHOW Wanbbl ANA MecTa NOo4 YCTAHOBKY KPYriow WANLEBOW rankm u
CTOMOPHOM MHOronan4yaTomn wanobl.

MosiBunack BO3MOXHOCTb MOCTPOEHUS MPSMOYIOSIbHOW BHELLUHEN U BHYTPEHHEN
pe3bbbl. [laHHbIN BUA pe3bbbl He cTaHAapTM30BaH; 6asa AaHHbIX Ana Hee Obina
paspaboTaHa ucxogs ua npakTuyeckoro onbita. Bece BbibpaHHble 13 6a3bl napaMeTphl
[aHHON pe3b0bl MOryT ObiTb M3MEHEHBI MOJfib30BaTeENeM (AnameTp, war, paboyas
BblCOTa Npoduns), a cama pesbba MoXeT OblTb Kak NPAMOYronibHas, Tak U KBagpaTHas.
MosiBunacbk BO3MOXHOCTb MOCTPOEHNS MOOYMNBHOW U MUTYEBOW BHELUHEN U BHYTPEHHEN
pe3bbbl ANA X040BbIX BUHTOB. [laHHble BUAbI pe3bb He cTaH4apTU30BaHbI;
NPUMEHSAIOTCS B y3nax MeTannopexyliero obopynosanund. [JononHUTENbHO ANst 3TUX
pe3bb obecnevyeHo NOCTPOEHNE BbIHOCHbBIX ANIEMEHTOB C Npodunem pesbbbl.
MosBnnacb BO3MOXHOCTbL NOCTPOEHUSI HECTaHAAPTHON METPUYECKON U
TpaneuenaanbHON BHELIHEN U BHYTPEHHeW pe3bbbl. HecTaHaapTHLIMU A5
MeTpudeckon pe3bbbl MOryT ObITb AMAMETP 1 LWar, a Ans TpaneuengansHon — nobble
napameTpbl (gnameTp, war, paboyvasi Bbicota npoduns u yron npodunsi pessosbl).
PaspaboTaHbl 1 4OCTYMHbI ANS NpOCMOTpa B Ananorax cosgaHus pe3sbbl crneayouime
CCbINTOYHbIE AOKYMEHTHI :

MBC 001-2015. Paamepbl NpOTOYEK ANS1 HAPY>KHOW N BHYTPEHHEN YNOPHOW pe3bbbl,
BC 002-2015. Pasmepbl NpOTOYEK OS1S1 HAPY>XHOW 1 BHYTPEHHEN KPYITIon pe3bobl,
BC 003-2015. MNpsamoyronbHasa v kBagpaTHasi pesbba. Pasmepebl,

MBC 004-2015. O603HayeHMs pe3bbbl Ha YepTexax.

[Mpn NOCTPOEHMN KaHaBOK NoA CTOMOPHOE KOSbLO AMaMeTP LUNINHAPUYECKOWN CTyNEeHU
fornbLue He NPUBOANTCA aBTOMATUYECKM K YCITOBHOMY AMaMeETPy CTOMOPHOro Konbua. B
©asbl JaHHbIX 418 CTONOPHbIX KoseL, BKIKYEHbl MUHUMAarbHbIE U MakCcuMaribHble
AnameTpbl LUNTMHOPUYECKON CTYNEHN, Ha KOTOPblE OHWM MOTYT YyCTaHaBNUBaTbLCS.
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MosiBUNack BO3MOXHOCTb NOCTPOEHMUS BHELUHUX Y BHYTPEHHUX 3BOSIbBEHTHbIX LUNALIEB
no OCT 1.00086-73 (aBMaunoHHas NpOMBbILLIIEHHOCTL). cnonb3yemble nons onyckos
1 0603HaYEHNS LWNMLEB Ha YepTexe u B Tabnuue napameTpoB — no atomy xe OCT.
MosiBMNack BO3MOXHOCTb pasaenbHOro 3agaHus acok y YepBsaYHOro Koneca u
OoTpaboTKn CMTyauumn BbIXOAa Bblpe3a YepBAYHOro Koreca Ha CoceiHMe CTYMEHMN.
MosiBUNack BO3MOXHOCTb NOCTPOEHMS BBIHOCHOTO arieMeHTa ¢ npodunem yepsika ZA.
MocTpoeHne BbINOMHAETCA ANS ABYX BAPMaAHTOB CEYEHUIA: 0OCEBOE U HOpMarbHOe.
YcoBepLUEHCTBOBAHO NOCTPOEHNE KOHUYECKMX LeCTepPeH: 400aBNeHO CKpyrneHme B
CTyMeHbKe nepexoa Ha LMIMHOPUYECKYHO CTyrneHb Ha 0BpaTHOM KOHyce u chacka Ha
CTyNeHbKe nepexoaa, a Takke BO3MOXHOCTb 3aaHUSA BENMYMHbI cpe3a 3ybbeB Ha
BHYyTpeHHeM TopLe 1 6a3oBor NoBepxHOCTM (Ba3oBas NOBEPXHOCTbL Npu Bbibope
BblgenseTcsa usetom). MNMpu narotoBneHnn wectepHn 6azoBasi NOBEPXHOCTb
Heobxoauma Ans yCTaHOBKM 3aroTOBKM Ha onpaske 3yb6ope3Horo ctaHka u Ansa orcyeTa
Hanagku yCTaHOBKM 3yb6ope3Hom ronoBku, a npu cbopke 6azoBasi MOBEPXHOCTb CIYXUT
6ason ansa perynupoBKy 3aLensieHuns.
PeannsoBaH (yHKLMOHaN NOCTpOeHUs Bbixoaa 3y6ope3HOro MHCTpymMeHTa (dpes) Ha
Ban-ecTepHAX ANg umnuHapudeckmx 3ybyaTbix nepegad. [laHHoe noctpoeHve
OOCTYMNHO Takke B MOAENMW.
KaHaBka nop BbIxod WMdOBanbHOro Kpyra Tenepb MoXeT ObiTb MPON3BOSIbHOM
wnpwuHbl (310 gonyckaet FOCT 8820-69).
MosiBUNack BO3MOXHOCTb M3MEHEHMS hopmaTa NMCTa YepTexa HenocpeacTBEHHO U3
MEHI0 NpunoxxeHns Basnbl u MexaHu4vyeckue nepedayu 2D.
[lopaboTaHbl BbIHOCHbIE 3NIEMEHTLI OCHOBHOW M YMPOLLEHHON 3aTbINOBKM 3yba:
— BbIHOCHbIE 31EMEHTbI cAenaHbl 6onee KOMMNaKTHbIMMY;
- wpnct obo3HaveHns Buaa u paspesa npusegeH B cootsetcTane ¢ FOCT 2.316-68;
— AnA yrnoBbiX pasmepoB AobaBneHbl npeaerbHble 3Ha4YeHus.
[loGaBneH BbIHOCHOWM 3fIEMEHT C CEYEHMEM KaHaBKWN Nog, cTonopHble konbua no FOCT
13940-86 n TOCT 13942-86.
Cny4awm, Korga Ha KOHUYECKUX LLECTEPHAX Manoro guameTpa LWNOHOYHbIV nas
npopesaeT KOHYC NOAHYTPEHUS Unu Aaxe 3y6 LecTepHM Tenepb UCNPaBAOTCA
aBTOMAaTM4YECKM M He TpebytoT py4yHon JopaboTKku YepTexa n Mmoaenu.
B cuTyauun, korga Ha KOHMYECKMX LLUECTEPHSIX OMaMeTp CrieayioLlen 3a KOHYCOM
NOAHYTPEHUSA LUNNHOPUYECKOWN CTyneHn Obin Gonblue gnameTpa OCHOBaHUS
NoAHYTPEHUS, Nofy4vanacb HECTbIKOBKA CTyneHen. [Ina ncknoyeHns atoro gobasneH
elle OAVH BapuaHT OTpPUCOBKKU. B aToM BapraHTe ykasbiBaeTcsi He rnybuHa KOHYCHOro
noaHyTpeHus, a obwasn rnybuHa BMecTe C LNNNHAPUYECKOW CTYNEHbIO N ee AMaMeTp.
ConpsikeHre KOHyca CO CTYMEHbI CTPOMTCA aBTOMaTUYECKM.
[nsa koHu4ecknx npamo3ybbix nepefad AobasneHbl AONOMHUTENbHbIE ANTIEMEHTbI:
- BuA 3yba c ykasaHuem pasmepa 40 M3MEPUTENBHOIO CeYeHus,
- npodunb 3y6a B U3MEPUTENBHOM CEYEHMMN C YKa3aHNEM KOHTPOSIbHbIX pa3mepoB
3yba.
OnTuMM3MpoBaHbl pa3mepbl Tabnuy napameTpoB, 6narogaps Yemy Tabnuubl ctanu
B6onee KOMNaKTHbIMMU.
lMocTpoeHmne BLIHOCHOIO aNieMeHTa C Npodunem YepBska B OCEBOM CeYeHUN
BbINoOMHseTCAa ansa vYepssakos Tvna Zl, ZN1, ZN2, ZN3, ZT1, ZT2 (paHee — TONbKo Ang
Tuna ZA).
MocTpoeHne rnobomaHoro Yepesika ¢ anemeHTamm odopmieHns (Tabnmua
napameTpoB, MECTHbIN pa3pes ¢ NPoduemM, BLIHOCHOW 3fIEMEHT C npodunem
yepBsika, CXema pa3BepTKU BUTKA Ha pacyeTHOM rnobovae yepsska). [Mpu aTtom
KOHTpONupyemble NnapaMeTpbl B Tabnuue napameTpoB (genuTtenbHas TonwmHa no
XOpAe BUTKa, BbICOTa A0 XOpAbl BUTKA) aBTOMATUYECKN YTOYHAOTCA nocne
dopMUpoBaHUS TPEXMEPHON MOAENMN.
MocTpoeHne rnobomaHOro YepBAYHOro Koneca ¢ anemeHTamm oopmneHus (tabnuua
napameTpoB, BbIHOCHOW 3N1IEMEHT C Npodunem 3ybbeB YEPBAYHOIO Koneca B 0OCEBOM U
HOpMarnbHOM ceyeHnn). Mpr 3TOM KOHTPONMPyeMble NapameTpbl B Tabnvue
napameTpoB (genuTenbHas TonwmHa 3yda no xopae, BbicoTa 40 XOpabl) YTOYHSOTCA
nocne qopMuUpoBaHns TPEXMEPHOM MOLESN.
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Mpn NOCTPOEHMUN LUNMHOPUYECKOTO YEPBSYHOrO Kofieca JOCTYNHO NOCTPOeHne
BbIHOCHOTO 3fieMeHTa ¢ npodunem 3yobeB YEPBAYHOIO Koreca B OCEBOM U
HOpManbHOM ceyeHun). Mpu 3TOM KOHTpONMpyemble napameTpbl B Tabnvue
napameTpoB (aenutenbHaga TonwmHa 3yba no xopae, BbicoTa 40 XOPAbl) YTOUHSOTCA
nocne hopMmMpoBaH1a TPEXMEPHOWN MOAENN.

Peanu3soBaHa aBTomaTmnyeckas nepegadya o603Ha4yeHUa 1 HAMMEHOBaHUA U3 YepTexa B
TPEXMEPHY MOAENb NpU ee reHepaunn.

PeanunsoBaHo NocTpoeHne n3obpakeHns 3Be3404KM LIEBOYHON nepegaydn ¢
anemeHTamu ogopmreHus (Tabnuua napaMeTpoB, BbIHOCHOW 3NIEMEHT C Npodunnem
3ybbeB).

PeannsoBaHo nocTpoeHne n3obpaxkeHns LLeBOYHOrO Koreca LieBOYHOM nepenayn ¢
anemeHTamm opopMneHuns (BbIHOCHON 31EMEHT C OTBEPCTUSIMU NMOS, LIEBKK).
O6Gecne4eHO NOCTPOEHME pa3MepPOB Ha BbLIHOCKE C Npodunem 3Be3004KN LenHon
nepegauw.

Mpn NOCTpPOEHMN HECTAHAAPTHBIX NPSIMOOOYHBIX LUNMLEB TENEPb MOXHO
pedaktupoBaTb Ntobble NnapameTpbl, ONpeaensitoLne NX reoMeTpuio.

BeBeneH dyHKUMOHaN NOCTPOEHUS KaHaBOK M NOCagO0Y4HbIX MECT nof KonbLa
pe3nHOBbIE YNNOTHUTENBHbIE KPYrioro cedeHnst no FOCT 9833-73.

dyHKunoHan noctpoerHns Konbyeebix omeepcmut nepepaboTaH B hyHKUMOHAN
Bbipe3bl no kpy2oeomy maccusgy. [1oMUMO KpYyrnbIX OTBEPCTUM, AOCTYMHbI
CEerMeHTHble Bblpe3sbl. [1pn 3TOM Kpyrnble OTBEPCTUSE MOTYT OblTb NOCTPOEHLI B Pa3HbIX
BapmaHTax (¢ dhackamu, ¢ pe3bboMn, rnyxme, ¢ LeKoBKON — Bcero 32 KomobmHaumm), a
TaKke C HEHYNEBbIM 3HAYEHUEM Yyrna OCY NepBOro OTBEPCTUS.

[o6aBneHa BO3MOXHOCTb MOCTPOEHUSA HAPYXXHbIX M BHYTPEHHUX 3BOSIbBEHTHbIX LML
cornacHo DIN 5480-2006.

Pa3mepbl Bana Tenepb CO34al0TCA B TOM XXe BUae vYepTexa, YTo u nsobpaxeHue Bana.
CneuwmanbHble BUabl C pasmepamu 6onblue He hopMUpyOTCS.

Ecnu pasmepbl, aBTOMaTtMyecky NpocTaBreHHbIe NPU CO34aHUN CTYNEHN C pasMepamu,
ObINN OTpeaakTUpOBaHbl BPY4YHYHO (HanpuMmep, Nonb3oBaTenb U3MEHUN
MECTOMOSOXEeHNE pa3MepPHON HAANUCKU, TOYKN MPUBA3KN 1 MPOY.), TO 3TN N3MEHEHMS
COXpaHATCA NpU NEPECTPOeHUN n3obpaxxeHus Bana, B TOM Yncrne nocrne
pefakTMpoBaHusa Opyrux ctyneHen n gobaeneHuns HoBbIX. [oTepsa Nonb3oBaTENbCKOM
HaCTPOVIKN pa3MepoB MOXET NPOM3ONTUN TOMBKO B pe3ynbTaTe 3Ha4YMTENbHbIX
M3MEHEHUI NapaMeTPOB TOW CTYNEHU, K KOTOPOW OHWU NMPOCTaBIIEHbI.

Pac4yeTbl MEXaHNYECKMX nepenav

B pacyeT KoHM4YeCcKon nepeagayn ¢ KpyroBbiMu 3yObsiMn BBEAEH pacyeT yriia HaknoHa
3ybbeB Ans pagnanbHO-CNUpanbHbIX Kornec.

M3meHeH anropuTm pacyeTa YriioB HakrnoHa 3yObLEB B BUHTOBOW 3BOJIbBEHTHOM
3ybyarton nepegadve.

MonHocTbio nepepaboTtaH Moaynb pacyeTa 3ybyaTo-peMeHHON nepeaaydu:
AKTyanuanpoBaHa MeToauMKa pacyeTa nepefad n NpoeKTUPOBaHUSA LLIKUBOB. AKLIEHT
cAenaH Ha peLleHUn 3a4advn KOHCTPYKTOPCKOro NPOEKTUPOBaHUA — OT
MEXLIEHTPOBOIO PacCTOAHUS Nepeaayn n Yncna 3ybbeB LLKMBOB K NoA00PY PEMHS.

- BbiGop 3y6yaToro peMHsi MoxeT ObiTb ocylecTBreH kak no OCT 38 05114—76, Tak u
no katanory cdupmbl Optibelt (FTepmanusa; www.optibelt.com). JoctynHo 10 Tunos
peMHel (U3 XropornpeHa 1 nonuypeTaHa, pasHon NPOYHOCTM U pasHON reoMeTpumn —
C TpaneuenaanbHbIM U NONYKPYribiM Npocunem).

- 3agaHue vncrna 3ybbeB peMHsi B reOMETPUYECKOM pacyeTe MOXET OCYLLLECTBNATHCS
KaK nytem Bblbopa no HopmaTuBHOMY AokymeHTy (katanor Optibelt unn OCT), Tak n
nyTem BBOAA NPOM3BOMBbHOrO («NoA3aka3HOro») 3Ha4eHMs C COXpaHeHneM B
nonb3oBaTenbCcKkon 6ase faHHbIX.

- [No6aBneHbl NPOYHOCTHOM NPOBEPOYHbIN N MPOEKTHBIN pacyeThl.

- WcxogHbIMm AaHHbIMK 515 NPOEKTHOro pacyeTa SBNSATCA: 3HavyeHne Tpebyemon
MOLLHOCTM, YacTOTa BpaLLeHUs Manoro LWK1Ba, NpeaBapuTenbHble 3Ha4YEeHUs
MEXLEHTPOBOrO pacCTosiHUA 1 NepeaaToyHOro Yyncna, KoaduumMeHT QUHAMUYHOCTU

134



Harpyskm n HopmaTUBHbIA UCTOYHMK nogdopa pemHen: OCT 38 05114—-76 nnu
KaTanor Optibelt.

— [Mpu BbINONIHEHNM NPOEKTHOIO pacyeTa NMeeTCH BO3MOXHOCTb OrpaHnYeHns
obnacTtu noucka, a Takke Bbloop cnocoba dopMmnpoBaHMsa CnmMcka onTUMarnbHbIX
nepenav:

e 00OwWwmn cnucok anga Bcex npodunen, 4Tobbl MOXHO ObIIIO HaTK Hanbornee
ONTUManbHbIN BapuaHT,

*  MBO CNMCOK ONTMMAarnbHbIX Nepeday ansa Kaxgoro npodpuns, YTodbl MOXHO
ObIN0 BLINOMHUTL CPaBHEHNE Nepefad C pasHbIMU NPOPUIIAMMU.

- PesynbTtaTtom noucka siBNAETCSA pa3BepHyTbIN CNNCOK Nepeaay ¢ pacyeTHbIMU
XapakTepucTukamm (reoMmeTpuyeckme napameTpsbl, JONyckaemas MOLLHOCTb N 00beM,
3aHMMaeMmbIn nepegayvent). Cnncok MoXeT OblTb COXpaHeEH B BUAE OTYeTa.

= [Mpu BbINONIHEHUM NPOYHOCTHOIO MPOBEPOYHOrO M NPOEKTHOrO pacyeToB ANs PEMHEN,
BblibpaHHbIX 13 kaTanoros Optibelt, ncnonb3yoTcs AaHHbIE U METOAMKN, U3MOXEHHbIE
B MaTepuanax cpoupmel Optibelt.

PacwwupeH BbiGop TMNoB 3y6ope3HOro MHCTPYMEHTa Npu pacyeTe LUINHAPUYECKUX

LUEeCTEepEH (B pa3HbIX TUNaxX pacyeToB): YepBAYHas dpesa, 4onbsk, anckoeas dpesa,

nansbuesas opesa, 3ybopesHas rpebeHka, Yry. JaHHble 06 MHCTpyMEHTE MOryT ObITb

BblGpaHbl M3 6a3bl MY BBEAEHbI BPYYHYHO ANsi HECTaHA4APTHbLIX NapamMeTpoB nepeaau.

OT1a vHdopmaunsa 3aTem UCNONb3YeTCs NPU NOCTPOEHUN BbIXO40B 3yHope3Horo

WHCTPYMEHTa B reomeTpun getanen npm obpaboTke.

B pacueT koHM4eckor npamo3ybon nepegayv BBEAEH pacyeT yria CXOAMMOCTU NINHUNA

OCHOBaHM1A 3yba 1 yTOYHEHO Ha3BaHMe KOHTPOMbHbIX NapameTpoB. [locne pacyeTta

napameTp BbIBOAUTCA B OTHET U B Tabnuvuy napaMeTpoB Ha YepTexe.

PeanunsoBaH BOCCTaHOBUTESNbHbLIM pacyeT LnnuHagpuyeckon aybyaton nepegadun

BHELUHero 3auenneHus. PakTuyeckm Takon pacyeT npeacraenset cobon nogdop

napamMmeTpoB 3yb4aTon napbl NpU BbIXOAE €€ U3 CTPoS (T.€. NPU PEMOHTE y3na) u

BbINOSIHAETCS HA OCHOBaHUN 3aMepOB OOCTYMHbIX Pa3MepOB LWEeCTEPEH Napbl.

lMocne BBOAA OCHOBHbIX MCXOOHbIX AAHHbBIX U onpeaeneHns cnocobos 3amepa

dopmupyeTcs kapTa 3amepoB (Habop NMCTOB KapTbl 3aMEPOB U UX coaepKaHne

MEHSIETCS B 3aBUCUMOCTM OT U3BECTHbIX UCXOAHbIX AAHHbIX N N36paHHbIX cnocoboB

3amepa).

Mocne nonyyeHnss AaHHbIX MO KapTe 3aMepa Nosfb3oBaTellb MOXET BHECTU JaHHbIE B

COOTBETCTBYHOLMX AManorax BBOAA.

B pesynbTupytowem guanore nonb3oBaTeNb, OPUEHTUPYSICb HA pacHYETHOE 3HaYeHne

OCHOBHOTrO Lara 3auenseHus, MoXeT BblbpaTb Hanbonee noaxoasLnin BapuaHT

coyeTaHusa CTaHdapTa Ha nepegady, Moayns, yrna npodunsa n UCXOOHOro KOHTYpa.

[Mocne okoHYaTeNbHOro pacyeTa Nonb3oBaTeNb NEPEXOANT B CTaHO4APTHbIN Ananor

reoMeTpuUYEecKoro pacyeTa nepefaydu, rae u 3akaH4nMBaeT ee pacyer.

[aHHbIn Moayb B HAcTosILLEee Bpems npowen anpobauunio B cnyxbe rnasBHoro

mMexaHuka OCKOMbCKOro anekTpomMeTanyprnieckoro kKombuHara, rge nony4mn

NoNoXnTENbHbIE OT3bIBbI U Y)XKe Hallen npakTnyeckoe npumMmeHeHune. Mcnonb3oBaHune

MOAYynsi NO3BOSIUIIO 3HAYMTENBHO CHU3UTb BPEMEHHbIE 3aTpaThl Ha

BOCCTaHOBUTENbHbIE pacyeTbl NOAO0OHbLIX Nepeaay 1 NOBbICUTb UX TOYHOCTb.

Ecnu npu pacueTte 3ybuaTbix Nnepegad co CTaH4apTHbIM UCXOAHBIM KOHTYPOM Wt

CTaHOapTHbIM MoAynemM 1 06paboTke 4ONOSKOM BbISCHAETCS, YTO CTaHAAPTHOrO

aonbska HeT, TO Ha 3KpaHe NOSABMAETCH OKHO AN1s Bblbopa HeCTaHAapTHbIX J0NOAKOB

13 nonb3oBaTenNbckon 6a3bl. B 3TOM OKHE MOXXHO BbiGpaTh HYXHbIN JONGSAK UM BBECTU

B 6a3y HOBbIN JONOSK.

PaspaboTtaH Moaynb reoMmeTpruyecKkoro pacyeTta rnobongHbix nepegad. Mpu atom

Kpome cTaHaapTu3oBaHHbIX TMNoB (GB n GAU), gocTyneH HecTaH4apTM30BaHHbIA TUM

GAUT — B 4epBSIKOM, Y KOTOPOro B Ka4ecTBe Npodusisi BOrHyTON HENMHENYaTon

NOBEPXHOCTU NPUMEHSIETCA Ayra OKPY>XHOCTU. BOrHyThin npodunb YyepBska

obecneumBaeT 6onee paBHOMepHOE pacnpeaeneHme Harpyskm Mexay 3yobsamu

Koneca, KOHTaKTUPYHLLMMKN C BUTKaMK YepBsika Ha Bxogde. Kpome Toro, uckpmeneHue

npouna YepBsika NONOXUTESNbHO BNNSAET HA HECYLLYIO CNOCOOHOCTb rnobongHon

nepegauw.
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PaspaboTaH Mogynb reoMeTpMYEeCKOro pacyeTa LIeBOYHbIX Nepegad Ha OCHOBE

PTM 31.4005-76.

B BbIHOCHOW 3neMeHT ¢ npoduieM 3Be3404KN LeNHOW nepedayn gobaeneHbl
pasmepbl.

O6ecneyeH aBTonoa6op 3y6ope3HOro MHCTPyMeHTa NpuM CMEHe MOAYNSA B pacyeTe
crneayloLwmx nepegad: LMNMHAPUYECKNE BHELLHErO N BHYTPEHHEro 3auenseHms,
peeyHasi, BUHTOBas, NnaHeTapHas, OpToroHanbHas, 3ybuartas rnyxas mydTa.

CHSATO orpaHM4eHme Ha 3Ha4YeHe MEeXOCEBOrO yriia B pacyeTe KOHNYEeCKON
npsimo3ybou nepegayn. Tenepb MOXHO NPOEKTUPOBATbL Takne nepenadn ¢ MexoceBbiM
yrnom ot 0° go 85° (paHee ot 15° go 85°). NpoBepeHO Ha peanbHOM KOHUYECKON
nepepgade c yrnom 4,5°.

Bo Bce Tunbl nepenay BBegeHa KpaTkasi AMarHoCTUKa xoda pacyeT reoMeTpuun.
MydbTbl 3yGuaTble coegmMHUTENbHbIE: 4OPAabOTaH anropmMTM pacyeta KoadpULNEHTOB
CMeLLEeHUSA NCXOOHOTrOo KOHTYpa. NMNoMMMO nosnyyYeHnss pacyeTHOro 3HayeHus gobasneHa
BO3MOXHOCTb Py4HOro BBOAA.

PaspaboTaH Mogynb reoMeTprMyecKoro pacyeta UMnMHapuyeckon 3ybyaron nepegaym
€ YacoBbIM npodunem Ha ocHoBe TOCT 13678-73.

PaspaboTaH MOAyrnb reOMETPMYECKOro pacyeTa LeBOYHOM YacoBOW nepenayn Ha
ocHoBe PTM 31.4005-76 n TOCT 13678-73.

B pacuyeTtax umnmHapu4eckmx 3BONbBEHTHbIX 3yb4aTbix nepeaay BBegeH aBToBbIOOP
3y0OpPEe3HOro MHCTPYMEHTa Npu CMEeHe Moayns.

lMpoBeaeHa aganTtaumst Moayrnen pac4yeToB LNNNHAPUYECKNX S3BOSNIbBEHTHBIX 3y04aThbiX
nepegad B ¢Bsi3n ¢ BBogom B genctene ¢ 01.01.2017 TOCT 13755-2015 OcHoBHble
HOpPMbI B3aMo3ameHsieMocTu. [Nepegaun 3ybuaTble LMNNMHAPUYECKNE 3BONbBEHTHBIE.
B pacueTax Bcex TMNOB nepeaay BBeAeH BbIGOP CTENEHM TOYHOCTU U3 MEHIO U
CornacoBaHHbIN BBOA, CTENEHN TOYHOCTM ANSA NapHOro Koneca.

CHATO orpaHMyeHne Ha Marbli MEXXOCEBOW Yrof B pacyeTe KOHMYECKON NpAmMo3yoon
nepegayn. Tenepb MOXHO NPOEKTUPOBATL TakMe nepeaayun ¢ MexoceBbiM yrriom oT 0
0o 85 rpagycos. [NMpoBepeHo Ha pearibHOM U34enuu.

PaspaboTtaH Mogynb reoMeTprMyecKoro pacyeTa nrioCcKoLUIMHAPUYECKon 3ybyaTon
nepegauu.

Mpun BbIGOPE BapmaHTa NOCTPOEHUS KITMHOPEMEHHbIX LWKMBOB «[loabop
reoMeTpuYEeCKNX NapaMeTpoB LLKMBOB» CTanu AOCTYMNHbI ANs Bblbopa peMHu no
crangapty FOCT 5813-2015 (PeMHM BEHTUNATOPHbIE KIMHOBLIE U LUKUBLI ANS
apurartenen aBTomobunen, TpakTopos U KOMBAMHOB) M PEMHU NO 3apyBeXXHbIM
ctangaptam DIN/ISO/ARPM/MPTA u3 katanora gupmbl Optibelt (FTepmanus). B
NPOEKTHOM M1 MPOBEPOYHOM pacHeTe KNMHOPEMEHHOW nepefaydn Takke ctanm
[OCTYMNHbI peMHM No 3apybexHbiM ctaHgapTam DIN/ISO/ARPM/MPTA n3 katanora
dupmbl Optibelt (FTepmaHus).

PeannsoBaH cyHKLMOHaN NoCcTpoeHnsa Tabnumubl NnapamMeTpoB Ha KITMHOPEMEHHbIE
WwKuBbl. [JaHHble Tabnuubl He NPeayCMOTPEHbl CTaHAAPTOM, HO 4YacTO MUCMOSb3YTCA Ha
npakTuKke.

Crtan poctyneH BbI6op Tna 3y6ope3Horo MHCTpyMeHTa ans 06paboTkm anvumkna npu
reoMeTpuUYEeCKNX pacyeTax LMnmHOpU4ecKkon 3ybyaTomn nepeaayn BHyTPEHHETO
3auenneHns u nnaHetapHon dybyaton nepegaym [xenmca. B kayecTBe MHCTPYMEHTA,
Kpome dosibsika, MoryT ObITb yKasaHbl ¢ghpe3a-ynumka, uckoeas ¢ppesa,
nanbyeeasi ¢ppesa v YIY. MNogoGHLIN MHCTPYMEHT NPUMEHSIETCS HA BbIMYCKaBLUMXCS
B CCCP 3y6odpesepHbix cTaHKax anst 00paboTkM 3anNNLUMKIOB, B YAaCTHOCTMN,
WHCTPYMEHT TUNa ¢ppesa-ynumka cnonb3yetcs npu obpaboTke KOCco3yObix
anuumknos. [laHHoe HOBOBBEAEHME B pacyeTax No3BONSET CHATb OrpaHUYeHne Ha
3Ha4eHMe yrra HakroHa 3ybbeB y NnogobHbIX KOCO3yObIX Nepeaay, HaknaabiBaeMoe
ncnonb3oBaHnem gonbskoB 1 3y6040n0exXHbIX CTAaHKOB (paHee OonyCcKanmcb 3Ha4YeHus
okono 15° n 23°).
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N3MeHeHuUe KoMrisiekma nocmaeku

B koMnnekT noctaBku BKNOYEHO npunoxeHune Wmamnsi 3D.

MpunoXxeHne No3BONSAET BbINOMHATL NPOEKTUPOBAHME PA3AESNIUTENbHBIX LITAMMOB (C
YXECTKMM CbEMHMKOM, C BEPXHUM MPUKMMOM, COBMELLEHHOIO AENCTBMSA), LUTAMMOB
nocnenoBaTenNbHOro 4ENCTBUSI C COBMELLEHNEM ONepaLuin — Kak pasgenuTenbHblX, Tak 1
dopmoobpasyroLmnx, rmMOOYHbIX LUITAMMNOB.

OCHOBHbIE YHKLNM MPUSTOXKEHNS:

- PasBopauuBaHune ncxogHon getanuv B 3aroToBKY (pa3BepTKy) M co3fgaHue Laros
TpaHcopmaLmm geTanb—3arotToBka.

- [poektupoBaHmne nonockl. [Ina obecneveHnsi BbICOKON NPON3BOANTENBHOCTU U
9KOHOMUW MaTepuana NpunoXXeHne asBTomaTnyeckn copmmnpyeT onTUMarbHbIN
packpon — paboyyto 30Hy WTamna.

- [lpoekTupoBaHmne NyaHCOHOB. 3aaeTcs Warosoe pasMeLleHre 1 KoHUurypaums
pasgenutenbHbIX 1 PopMooBpasyoLLNX NyaHCOHOB.

- [poektupoBaHune naketa wrtamna. LieHTp gaBneHus wtamna onpegensiercs
aBTOMaTM4eCKn. B 3aBUCUMOCTN OT MapKM 1 TONLWMHbLI MaTepmnana opmMupyeTcs 3a3op
Mexay NyaHCOHOM M MaTpuuen. Y TOUYHAITCA KOHUrypaumsi U NoNoXeHNe nyaHCOHOB.
Mpecc BbIbUpaeTCcs Ha OCHOBE ero XapakTepUCTMK 1 rabapMToB WTamna ns cnucka
obopynoBaHug, Hanbonee 4YacTo UCNOMb3YEMOro Ha NPeanpUATUSIX.

- ABTomaTn4deckoe copmupoBaHmne cootesetcTeytowero ECKI komnnekra
AOKYMeHTaumm, Heob6xoauMon s BbiNycka WTamMna (TpexMmepHbIX MOAenewn,
cbopoUHLIX YepTexen, cneundukaumin, oeTanmpoBoK).

B coctaB npunoxeHust BXoasT:

- bBasa gaHHbIX npeccoBoro o6opyaoBaHus,

- ba3sa 3HaHMN KOHCTPYKLMI LITaMMoB,

BrbnunoTtekn napameTpnyeckmii Mogenen n YepTexen areMeHToB LUTaMMoB.

Omnuyus eepcuu 16 om eepcuu 15

Banbl u MexaHu4YyecKue nepeoda4u

1.
2.

PacwunpeH nepeyeHb nepenay, 4N KOTOPbIX BbIMOMHATCA pacyeThl.

PeanunsoBaH reoMeTpuyeckuin pacyeT 3yduaTon rnyxon mydTbl (B oTnn4me ot
COeIMHUTENBHON He AoMycKaeT NepeKkocoB Mexay coeanHsaeMbiMn Banamm). Paktnyeckn
3TO LWEeCTEPHS C BHELLUHUMU 3yObsiMn 1 Koneco (06ormMa) ¢ BHyTPEHHUMU 3yObsaMK, Npuyem
yncno 3ybbeB OANHAKOBO.

PeannsoBaHo Takke NOCTPOEHUE rpadmnveckoro n3odpaxeHns 3ybyaTtom rmyxom mydThl,
co3gaHve Tabnuubl ee napameTpoB, BbIHOCHbLIX 3fIEMEHTOB U reHepaLmns TpexXxMepHON
mMogenu.

Ansa umnuHapuyeckmx 3ybuaTbix nepegad BHELUHEro 3auenneHms peannsoBaH NPoeKTHbIN
pacyeT. Ecnu paHee cHayana BbINOMHANCA reOMETPUYECKMI pacyeT, a 3aTeM
NPOBEPOYHbIE pacyeThl HA MPOYHOCTb U JONTOBEYHOCTL, TO TENEPb C MOMOLLbIO
NPUNOXEHNA MOXHO peLLnTb obpaTHYo 3agadvy — nogobpartb napameTpbl 3ybyaTon
nepegayv B 3aBMCMMOCTW OT ycrnoBui ee paboTbl. [py 3aTOM, B OTNNYME OT CTaHOAPTHOIO
«CTyQeH4YeCKOro» KypCoBOro npoekTa, npegnaraemoro Kypcom «[etanu mawimHy,
MEeTOA0M OUCKPETHOrO NMOMCKa OCyLLEeCcTBNAETCS Nnoabop onTMMarbHbIX BapuaHTOB
napamMeTpoB nepegayun, obecnevmBaroLLmx NPOYHOCTb U NaHMPYyEMBIN pecypc paboTbl
Npv 3a4aHHOW LMKIIOrpaMme Harpy>XeHusi, ICNonb3yeMblX MaTepuanax u reoMeTpniecknx
OrpaHNyeHusIX.

[MpoeKTHbIN pacyeT BO3MOXEH Kak Mo 3a4aHHOMY MEXOCEBOMY PaCCTOSHUIO U
nepegaTovyHOMy OTHOLLEHMIO, TaK 1 No 6onee cBo6o4HOMY YCITOBUIO — MO YMcnam 3ybbeB
nepegayn. Npun aTom MOXHO NnogobpaTtb BapnaHT nepegadv ¢ MUHUMaNbHbIMU
rabaputamu.

137



B pe3ynbTaTe pacuyeTta byaet npeanoxeHo Ao 15 BapuaHToB nepegayn. [nsa kaxaoro m3
HMX MOXXHO NPOCMOTPEeTb pe3ynbTaTbl pacyeToB. CreagyeT OTMETUTb, YTO KOIPPULMEHTI
CMeLLeHs1 LLeCTePHU 1 Korneca cpasy noabvpatTcs onTUManbHbIMK MO COBOKYMHOCTU
KPUTEPMEB NPOYHOCTM N M3HOCOCTOMKOCTHU, C COBMIOAEHMEM BCEX FEOMETPUYECKNX
orpaHuM4eHuii (napameTpoB KayecTBa 3aLenseHuns).

MpoBeneHbl paboTbl NO peanusauun reHepaummn BeHLOB 3ybyaTbix KOnec B TpeXMepHbIX
MOZEensX C y4eTOM JOMyCKOB.

Takke nNpu BU3yanusaumm 3alenneHns npeaocTaBnieHa BO3MOXHOCTb NMpocMoTpa
CreHMPOBaHHbIX BEHLIOB MO BbIGOPY OAHOMO U3 TUMOB reHepaLnn ¢ BO3MOXHOCTbIO
[10BOpOTa 3yG4YaThiX BEHLIOB 10 UX KOHTAKTa, a Takke AaHa BO3MOXHOCTb «Py4YHOro —
KnaBuaTypHOro» BpalleHWsl 3aLenmeHns.

UepTexun n mogenu:

— PeanusoBaHO nocTpoeHne chepn4eckon KaHaBku Ha BHELLHEM U BHYTPEHHEM
KOHTypax.

- Peanu3oBaHO NocTpoeHne 3aBMCMMON OT NOALIMNHUKA KaHaBKW MNof CTONOPHOE KONbLIO
Ha BHELLUHEM KOHTYpe.

- [opaboTaHO NOCTPOEHNE KOHNYECKUX LUeCTEPEH: CTyNeHbka nepexoaa Ha
UMNUHAPUYECKYIO CTYNEeHb Ha 0BpaTHOM KOHYCE U CKpYrfeHne Ha NogHYTPEHUN.

- [opaboTaHo NOCTpPOEHME NbICOK: TeNnepb MOXHO CO3[4aBaTb FOPU3OHTamNbHbIE U
BepTUKarnbHbIe NbICKK, @ TAKKe NbICKU TUNa «KBagpaTt NoA4 PYKOATKY» (B TOM yucrne
NoBEepHyTbIE).

- [opaboTaHo nocTpoeHue cTyneHun Tuna «KeagpaT»: go6aBneHa BO3MOXHOCTb
co3agHusa acok.

- [opaboTaH gnanor noCcTpoeHUs LIEHTPOBLIX OTBEPCTUN.

[ns 3ybyaTopeMeHHON nepeaayn peanm3oBaHo criegyoLlee:

- TlonHocTblo NnepepaboTaH reoMeTpuyecknin pacyeT. AKLEHT caenaH Ha pelleHne
3a4a4v NPOEKTUPOBaAHUSA NPU KOHCTPYKTOPCKOM NOAXOAE: OT MEXOCEBOro pacCTOSAHUS
nepegayv n ymicna 3yobeB WKMBOB K NoA6opy peMHS.

- Bbibop 3ybuaToro pemHsi BoamoxkeH kak no OCT 38 05114—76, Tak n no katanory
dupmbl Optibelt (MTepmanmnsa) www.optibelt.com. loctynHo 10 TMNoB pemHen (13
XNopornpeHa u nonmypeTaHa, pasHon NPOYHOCTU U Pa3HOW reoMeTpum — C
TpaneuenaanbHbIM U NOAYKPYrbIM Npodunem).

- PeanusoBaHo noctpoeHune rpapmnieckmx nobpaxkeHnn n Mmogernen LWKNBOB L1151 BCEX
TMNOB peMHeNn. MNMocTpoeHne LWKNBOB MOXKET ObiTb BbIMOMHEHO Kak C pacCYMTaHHbIMM
pebopaamu, Tak n 6e3 Hux.

Mpyn NOCTPOEHUN BHELUHMX U BHYTPEHHUX HECTAHOAPTHBIX 3BOSTbBEHTHbIX LUNULEB 6e3
NpoToTMNa MOXET ObIThb BbINOMHEH pacyeT ux napameTpoB no metoanke FOCT 6033-80.

PeanunsoBaH pacyeT (reoMeTpn4ecknii, MPOYHOCTHOM M NPOEKTHBIN) 3y64yaTon
coeavHUTENBHON MYdPTbI C NPSIMbIMU U 604YKOOBPa3HbIMU 3yObSIMU BTYIKU C
nocrneayrLumM NOCTPOEHNEM YepTexa U MOAENN BEHLIOB BTYIKM 1 060MMbI, reHepauunen
Tabnuvubl NapaMeTpoB, MOCTPOEHNEM BbIHOCHbBIX 3NIEMEHTOB — Npodusb 3ybbeB U T. A.
PacueTbl npon3Bogdatcsa cornacHo metogukam, paspabotaHHbiv A.P. AnekcaHapoBbIM U
H.B MonoBuHkuHOM no 3aka3y komnaHum ACKOH u konnektmBom nopg pPyKOBOLCTBOM
3.J1. AilpaneToBa no 3akasy occtaHgapta CCCP.

Ans umnMHapNYeckon 3BONbBEHTHON 3y64yaTon nepeayn BHELLHErO 3aLeneHmns

peanua3oBaHo criegyiollee:

- T[locTpoeHa maTemaTuyeckas mogernb 3ybyaTon nepegayn ¢ CUCTEMON OrpaHUYEHN,
npurogHas gnsi UICNoNb30BaHUA B MeTo4ax OnNTUMU3auuu.

- BbInonHeHa nporpammHas peanusawmsi NOCTPOEHUSI MHTEPAKTUBHOIO 6NoKnpyroLero
KOHTYypa.

- PeanusoBaHa MeToaMka MHOrOKpUTEpUarbHON onTuMM3aumm 3ybyaToro 3auenneHus,
Nno3BongoLLast KOHCTPYKTOPY ¢ Nobon kBanudukaumen 6bICTpo peLmnTb 3agady
noanbopa onTUMarnbHbIX 3HAaYeHUN KOIMMDULNEHTOB CMELLIEHMS], UCXOAs U3 KPUTEPUEB
OYHKLUNMOHMPOBAHNA NPOEKTUPYEMON Nepeaayun, Npn 3TOM OAHOBPEMEHHO peLlas

138


http://www.optibelt.com/

10.

11.

12.

13.

14.

15.

3a/1a4uM NOBbILLEHUS NPOYHOCTM U ONTOBEYHOCTM 3yGyaThix Nnepeaay 6e3 naMeHeHus
TEXHONOrMN NPOM3BOACTEA.

- BeepaeHbl HOBblE NMMHWUM GNOKUPYHOLLLErO KOHTYpPA: NIMHUSE PABHOMPOYHOCTU MO U3rnby
3yObeB BeayLLEro 1 BeJOMOro KOfec U NIMHUS MUHUMarbHbIX KOHTAKTHBLIX HaNPsKeHWIA.

B reomeTpunyeckom pacuyeTte nnaHeTapHoun 3ybyaton nepegayum [xenmca c
OAHOBEHLOBbIMM caTenniMtamm peannsoBaH (OyHKUMOHAN pacyeT-KOHTPOS YCIOBUI
COOCHOCTM, COBMPaAeMOCTN U COCEACTBA CaTENNMMTOB Nepeaayu, YTo 3Ha4YUTENbHO
ynpoLiaeT nogbop reoMeTpu4eckmx napameTpoB nepegayu.

O6wue nHTepdencHble ynyylleHus:

- B pacueTtax 3y6uaTbix nepegad Hadarta peanusauus 6onee MHHOPMaTUBHON
BM3yarbHOW AMarHOCTMKN Xo4a pacyeTa.

— 3ameHeHa 6onbluas YacTb MKOHOK Ha KHOMKax OCHOBHOW (hopMbl MocTpoeHnsa 2D-Bana,
a Takke BBeaeHa «[lMaHenb ynpasneHns cTyneHbioy. MNaHenb ynpaBneHnsi CTyneHbto
COAEPXMUT KHOMKM Bbi30Ba KOMaHA, NpefHasHa4YeHHbIX AN ynpaBneHns CTYNeHbo Unu
3NEMEHTOM, BblAENEHHbIM B JepeBe NoCTPoeHUsa mogenn. AKTUBHOCTb TOW MU NHOW
KOMaHzbl 3aBUCUT OT BO3MOXHOCTU BbIMOSTHEHNS aCCOLMNPOBAHHOIO C HEN OeNCTBUS
Ha AaHHOM aTane paboTbl. YacTb KHOMOK NnaHenu npogybnvpoBaHa koMaHgamMm
KOHTEKCTHOIO MEHIO BblAENEHHOWN CTYMNEHMW.

lMocTpoeHue YepTexen n moaenen

- Peann3oBaHO NOCTPOEHNE CErMEHTHbIX LUMOHOYHbIX MA30B Ha KOHUYECKUX
NOBEPXHOCTSAX.

- [lpn NOCTPOEHNN 3BOMBBEHTHbIX LUMMLIEB peann3oBaHa BO3MOXHOCTb Bblibopa Tuna
KOHTPONS: NO pa3mepy, No ponvkam unuv no anunHe obwien Hopmanu.

- [lpn NOCTpOEHUN LINNLEB Ha Bany Y4nTbiBaeTCA BEPOSITHOCTb Bbixoga dpesbl B 06e
CTOPOHbI Ha Bany — Cny4vau, Korga Hayano LWnvueB npeasapsaeT y4acTok Bana ¢
AnameTpoMm Mexagy AMaMeTpoM BnaavH LWNULUEB Ha Bany 1 AnameTpoB BbICTYMOB
LUNMLEBOW BTYIIKN.

- M3meHeHO nonoxeHne nNpAMoBOYHbIX LWMLIEB HA Bany 1 B OTBEPCTUM NpY reHepaunm ¢
Lenbio ynpoLleHns npoueaypbl COOpKM LWANLEBOro Banvka n BTYIKN.

- [lpn noCcTpoeHnn 0gHOBEHLI0BOW 3BE3404KM LIENHOW Nepeaayv no BapuaHTy «C
OypTmkom» gobaBneHa BO3MOXHOCTb BBOAA AMaMeTpa no «BypTukamy»
(pemakTnpoBaHMe pacyeTHOro 3Ha4YeHns),

- Peanu3oBaHO NocTpoeHne Npon3BOSIbHON KaHaBKW Ha BHYTPEHHEWN LUNNHOPUYECKON
CTYNeHW, a Takke Ha BeHLEe LMNUHAPUYECKON LLECTEPHN BHELLHErO 3auenneHuns.

- Peanu3oBaHO NOCTpOeHME 1 reHepaLumsa B MoOAeNn MecTa Ha Bany nog yCtaHoOBKY
kpyrnon wnuueson ravku (FCOCT 11871-88) 1 MHoronan4yaTon CTOMOPHOM LWantbI
(FOCT 11871-89). daHHbIM nakeT ycTaHaBNMBaETCH Ha Bany 45151 OCEBOro KpenneHus
NOALLMNHUKOB MW Apyrnx aetanen (3ybyartbix wectepeH 1 T. n.). Mpu atom B cnyyvae
YCTaHOBKM MakeTa nocrie NogwmvnHuka npu nepectpoeHnn (CMeHe NoAaLwmnnHmKa,
M3MeHeHUM AMaMeTpa Bana) XBOCTOBUMK Baria W nakeT aBToMaTU4ecKu
nepecTpavBarTCs.

- [obaBneHa BO3MOXHOCTb MOCTPOEHUSI MUTYEBbLIX 3BOSIbBEHTHbIX LUAMLIEB NO CTaHAAPTY
ANSI B92.1-1996.

- [obaBneHa BO3MOXHOCTb BeJeHWUs Nosib3oBaTenbCckon 6asbl M3MepUTEnbHbIX
(HecTaHOAPTHbIX) LLAPMKOB M POSIMKOB.

PeanunsoBaH pacyeT (reoMeTpn4eckmi, MPOYHOCTHOW NPU AENCTBMM MaKCUMarbHON
Harpysku, 1 pacyeT Ha JOJNITOBEYHOCTb) PEEYHOM LMNMHAPUYECKON 3yO4YaTon nepegaydn ¢
nocneayroLmnm NnoCTpOEHNEM YepTexa U Mogenu, ¢ reHepaumen Tabnuubl napameTpos, C
NOCTPOEHUEM CEYEHUS PENKN U CXEMbI KOHTPOMS.

Ob6ecneunBaeTcst pacyeT M NOCTPOEHME MPAMO3YDObIX U KOCO3YObIX peek C NCXOOHbIM
KOHTYPOM MO OTe4YeCTBEHHbIM W1 3anadHbIM CTaHAapTaMm, a Takke ¢ HecTaHA4apTHbIM
NCXOOHbIM KOHTYpOM. [pochunb peek (B ceveHnmn): NpsiMoyronbHbli, -06pasHbii, Kpyrnbin,
KpYriblA C NbICKOWN.

PeanunsoBaH reomeTpuyeckuin pacyeT OpTOroHanbHoOM nepeaaym (LMnMHOpUYECcKui
9BOJSIbBEHTHbIN YepPBSAK — LUNUHApUYeckoe Kocosyboe Koneco) C MOCTPOEHNEM HepTexen
n Moaernen YyepBsika u koneca, BXogdwWwmx B AaHHyo nepegady. B metoguke pacyerta
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21.
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23.

24.

25.

26.

ncnornb3oBaHbl pesynbtathl uccrnegosaHun C.A. NlarytuHa n E.A. lN'ygosa.

lMpumeyaHue: B Taknx nepegayax BMECTO YEPBSAYHOro Koneca npuMeHsoT 0bbl4HOe
koco3yboe, YTO 3HaYUTENbHO MPOLLE C TOYKM 3PEHUSA TEXHOMOMMN U3roTOBNEHNs. [aHHbIv
Knacc nepegay npuMmeHsieTcs B NpubopoCTpoOeHUN U MaLLMHOCTPOEHWUN.

Peanun3oBaH reomeTpuyecknin pacyeT nNnaHeTapHon o4HOBEHLOBOW nepenayn [xenmca ¢
NMOCTPOEHNEM YepTexen n mogenen 3ybuyatbiX KONec, BXOOALWMNX B aHHYIO nepegadyy.

NameHeHa meToOMKa pacyeTa MexaHUM4Yeckux nepeday Ha gonroeBevyHocTb. MNpu BBOaE
PEXNMOB paboTbl BMECTO KONM4YecTBa LMKIIOB Tenepb 3anpallnBaeTcs
NPOAOIKUTENBHOCTL PaboThl HA JAHHOM peXxrMe B NPoLieHTax oT NiaHMpyeMoro pecypca.
COOTBETCTBEHHO U3MEHEHbI Y OTYETHbIE (DOPMbI.

B pacyeT Ha NpOYHOCTL YepBSAYHbIX Nepeadad BHECEHbI MONPaBKKU, obecneunBaoLLme yyeT
Gonee BLICOKON Harpy304HOWM CnoCOBHOCTN Nnepegay ¢ HenmMHenYaTbiM TUNOM KoHTakTa (ZK
nZT).

Mpun pacyeTe TENNOCTOMKOCTM YepBAYHbIX Nepeaad Tenepb MoryT 6biTb 3afaHbl

KO3dhpULMEHTBI:

- Y — kosthdUUMEHT, yunTbiBaKOLWMI TENNOOTBOA B paMy Unun nnuty oyHaameHTa,

= [1B — koahhULMEHT, YUMTbIBAOLLMA YMEHbLLUEHWE TENMOBBIAENEHNA B €0MHULY LnKNna
paboTbl YepBAYHOW Nepefaydn 3a CHET NepPepbiBOB U CHDKEHUSA Harpysku.

Peanu3oBaH MexaH13m ONTUManbHOro pasmeLleHns Tabnuy napaMmeTpoB Ha none
yepTexa. o ymonyaHuio pasmeLleHve Tabnumu, nocne Ux co3gaHus Unu peaakTMpoBaHus
NPOM3BOANTCS aBTOMATUYECKN.

,D,O6aBJ'IeHbI Tabnuubl napameTpoB AnA MHOINoBEHLIOBbIX 3BE€3404€EK LEMNHbIX nepena-.

Mpwn cosgaHumn Tabnuy NapameTpoB peann3oBaH (PyHKUMOHaN BBoAa 0603HavYeHms
ConpspKeHHOro korneca (Mnu Yyepssaka). O6o3HaveHne oTobpaxaeTcs B Tabnuue u
COxpaHsieTca B MOAenu Bana Ans nocnegyowero peaakTMpoBaHus.

B TpexmepHoii Mogenu, cosnaBaemMol Mo YepTexy Bana, Tenepb co3aakoTcs
BCrioMoraTesibHble NIIOCKOCTU 1 OCU, YNPOLLaIoLLME COMPSXKEHNS 3NTIEMEHTOB
MeXaHUYECKUX Nnepeaay npu nocneayowem nocTpoeHn coopku.

BBeneHbl noHATUA «[lanka coxpaHeHHbIX pac4yeToB» U «llocneaHnin BbINOSTHEHHbIN

pacyeT». JTO NO3BONSET:

- ©e3 NoBTOpPEHMS OQHaXAbl BbINMOSIHEHHOMO pacyeTa LWeCTEPHN NOBTOPUTb NOCTPOEHUE
ee yepTexa 1 Mogenu unn NOCTPoUTb ANSA Hee NapHYIO LWECTEPHIO,

- yNnopsgounTb XpaHeHWE BbINOSIHEHHbIX pacyeToB (MyTh K «llanke coxpaHeHHbIX
pacyeToB» MOXHO 3a4aTb NPW HACTPONKE KOHMUIypauum NpuioxeHns),

— BbINOSNHATL NpeanpocMoTp (Preview) dpannoe pacyeToB nepea Ux 3arpy3kon u3s
cneunannanpoBaHHOro annoBoro MeHeoxkepa.

B ananorax n otyeTax Tenepb oTobpaxarTcs 0603HaYEHUSs BBOOUMbIX U
paccYnTbiBa€MbIX AaHHbIX, MPUHATHIE B HOPMATUBHO-TEXHUYECKON U CrieLMann3vpoBaHHOM
nuTepaTtype, CBA3aHHOW C pacyeTamMmn MexaHU4Yeckux nepeaau.

McnpaBneHbl 3aMeYeHHbIe OLLINOKM.

Cucmema npoeKmupoeaHusi NPYXuH

onh =

MpunoxeHue nepenmeHoBaHo B MexaHuka: lpy)XUHbI.
Ansa npyXuH cxaTtusa n pactskeHusa aobasneH «YHuBepcanbHbINy pacyerT.
Ansa npyxuH cxatua gobaBneHa BO3MOXHOCTb KOPPEKTUPOBKM LIara npyxuHbl.

M3meHeH nopsagok COpTUPOBKM 06BHEKTOB cneumndurkaumm TapenbyaTbiX NpyXuH. MNpuHumn
COpPTUPOBKN 0O6BEKTOB crieundukaummn Tenepb aHanorM4eH Ucnosib3yemomy B
CnpaBoyHuke CtaHgapTHbix M3genun.

[lo6aBneHa BO3MOXXHOCTb NOCTPOEHUSA NPYXMH 6e3 NpoBeAeHUs pacyeTa.

MepepaboTaH cnocob peaakTMpoBaHUS NapameTPOB MPYXUH Nocrne pacyeTa (Bknagka
HononHumensHo B OkHe pe3ynbTaToB pacyeTa). [MpoLuecc KopPekTUPOBKN pe3ynbTaToB
pacyeTa Tenepb MOXXHO KOHTPONMPOBATb BMU3yarbHO: U3MEHSIA OAUH NapameTp,
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nonib3oBaTesib BUAUT, KaK USMEHAKOTCA 3aBUCUMbIE NMapaMeTpbl, YHTO NO3BONAET 6bICTpO
HaWTK onTUMarbHOe peweHne.

7. [Onsa Tapenb4aTbiX NMPYyXWH nobaeneHa anarpamMma, ¢ nomMoLlblo KOTOpOIZ MOXHO
onpenennTb NPpoMeXxyTo4dHOoe MNMoJiIoXeHUe MNMPYKUHbI.

8. [epepaboTtaHa meTogmMKa pacyeTa KOHUYECKMX MPYXMH B COOTBETCTBMM C METOAMKON,
nsnoxeHHon C.0. NoHoMapeBbIM B KHUre «PacyeT ynpyrux afieMeHToB MallvH U
npubopoBy.

9. [HobaBneHa BO3MOXHOCTb AedopMaunn TPEXMEPHOM MOOENMN KOHUYECKOWN NPY>XMHbI B
cbopke, 4TO NO3BONAET NPeACTaBUTb B COOPKE MPYXUHY B pabodem Mnm NpoOMeXXyTOYHOM
COCTOSHUN.

10. TMocTpoeHme yepTexa KOHMYECKON NPYXMHbI NepepaboTaHo B COOTBETCTBUN C
pekomeHgaumamm FOCT 2.401-68.

11. [Onsa koHn4ecknii NpyxuH gobasneHa anarpamma, ¢ NoMOLLBIO KOTOPOW MOXHO onpeaenuvTb
NPOMEXYTOYHOE NOSIOXKEHME MPYXKNHBI.

12. [Onsa npyXuH cKaTusa U pacTskeHus, paccumTtbiBaemMblx no metoauke NOCT 13765-86, B

TEXHNYECKNE Tpe6OBaHVIF-| D,OGaBJ'IeH BbIBO4 HOMEpPa No3nunnm BUTKa 1 COOTBGTCTByIOLLI,I/IVI
rOoCT.

13. ﬂ,06aBJ'IeHO YKa3daHune eanHuny tBepaocTtn B TEXHUHECKUX Tpe6OBaHI/IF|X l-lepTe>|<e|7| NPYXWH.

14. WcnpaeneHa owmnbka 0603Ha4YeHNs eAMHUL, U3MEePEHUS MOMEHTOB CUS B MPOEKTHOM
pac4yeTe NPYXUH Kpy4YeHUs.

Bu6bnuomeka nocmpoeHusi pa3eepmok

MpunoxeHne nepenmeHoBaHo B O6opydoeaHue: Pazeepmku.
[ob6aBneHbl BO3MOXHOCTM pa3BepTKM TOpomaanbHbIX 1 CEPUYECKNX NOBEPXHOCTEMN.
HobaBneHa pyHKLMA aBTOMaTU4ECKON NPOBEPKM OBGHOBMNEHMS BGUBMOTEKN.

[obGaeneHa BO3MOXHOCTb BBOAA MONb30BaTENLCKONO KO3MULIMEHTA NOJTOXEHMS
HenTpanbHOro cnos B gnanasoHe 0,001...1.

2. Tenepb B AOKYMEHTbI, cO34aBaeMble OMbnnoTekon, 3anmcbiBaeTcs nHdopmaumns ob
anemeHTe. B ganbHenwem oHa ncnonb3yeTcs Npy peaakTtmpoBaHum anemeHTa nnbo ang
NpoTOoTMMNa HOBOIO U3Oenus.

3. WcnpaeneHbl HangeHHbIe OWNBKK, B YAaCTHOCTU, OLLMOKM NOCTPOEHUS Pa3BEPTOK:
— NOBEpXHOCTEN,
- KOHWM4eckoro naTpybka 3-ro Tvna,
— TPOWHWKOB 1-ro 1 3-ro TMNOB B UCMOMIHEHUN 2 (Tenepb NOJIHOE NpuneraHne naTpyoka
obecneymBaeTcsa 6e3 4OMNOMHUTENBHOM MeXaHn4Yeckomn obpaboTkn).

= W N -

lNpunoxeHue Tpy6onpoeodnb! 3D

1. TpunoxeHne nepenmeHoBaHo B O6opydoesaHue: Tpy6onpoeoodsi.

2. [opaboTtaHa komaHaa CneyuasbHass mpy6a: Tenepb BO3MOXHO NOCTpPOeHMe no pedpam
13 BCTABOK M KOMMOHOBOYHOW reOMeTpun.

Bubnuomeka pacyema pa3mMepHbIx yeneu

1. TlpunoxeHne nepenMmeHoBaHo B Pa3MepHbie uenu.

2. [lepepaboTtaH nonb3oBaTeNbCKNn MHTEPENC. DNEMEHTLI YpaBreHns U3 ananora
nepeHeceHsbl Ha NaHenb CBONCTB.

3. 3amblkalouee 3BeHO Tenepb onpeaenseTcs aBToMmaTUYeckn npu ykasaHum nocrnegHero
obbekTa uenu.

4. [obaBrneHa BO3MOXHOCTb y4eTa YrioBbIX U paguanbHbiX pa3MepoB B LiENW.
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bu6nuomeka pedykmopos

1.
2.

MpunoxeHne nepemmeHoBaHo B Kamanoa: Pedykmopsbi.
PaspaboTaHa 64-pa3psaHas Bepcusi MpUoXeHuns.

Bubnuomeka anekmpodeuzameneu

1.
2.

MpunoxeHune nepenmeHoBaHo B Kamanoz: Anekmpodeuzamenu.
PaspaboTaHa 64-pa3psiaHas BepcUsi MPUIoXeHns.

Bubnuomeka myghm

MpunoxeHune nepenmeHoBaHo B Kamanoe: Mygpmei.

Bu6nuomeka aHumauyuu

I'Ip|/|n0>|<eHV|e nepenMmeHoBaHO B MexaHuka: AHumauun.

lNpunoxeHue MemannokoHcmpykyuu 3D

1.
2.

MosiBNacb BO3MOXHOCTb NPUMEHEHNA HECKOJTbKMX KOMaHa pa3fenkyu K oaHOMYy ﬂpO(*)I/IJ'II'O.

HobaeneHa komaHaa CneyuanbHasi pa3desika, NO3BOMSOLLANA BbINOMHUTL pa3gernky
Aetanen, NpUMbIKaLWMX K ABYTaBPOBbIM HGankam, waeennepam u ctanbHbIM
ropsidekaTaHblM yrofikam B COOTBETCTBUM C TpeboBaHUsIMU, NPUBEAEHHbLIMU B pa3gerne
«Mpodunb getanen, NpMMbIKaOLLMX K NPOKATHBIM MPOUNSAM B CBAPHbIX KOHCTPYKLNAXY
CnpaBoyYHUKa KOHCTpYKTOpa-matumHoctpoutens (B. N. AHypbeB, CnpaBOYHUK
KOHCTpyKTOpa-malumHoctpoutens, Tom 1).

B komaHaax oopMrMpoBaHnsi CTLIKOBOW pasfenkv nosiBuacbk BO3MOXHOCTbL 3aAaBaTb
3a3op mexay obpabaTtbiBaemomn 1 oopmoobpasytoLen getansamu.

BHumaHue! MNMpunoxenne MemannokoHecmpykyuu 3D pekoMeHOyeTcs UCNoSib30BaTb
TONbKO ANS NOAAEPKKN MOAEeNen MeTanoKOHCTPYKUUI, BbiNonHeHHbIX B KOMIAC-
3D Home Bepcun 15 n 6onee paHHux. B 16 n nocnegyowmnx Bepcmax mogenm
MeTannoKOHCTPYKUUIA criedyeT co3aaBaTh C MOMOLLbIO NpunoxeHnss Ob6opydoeaHue:
MemarnnokoHcmpykuyuu.

N3meHeHUe KoMmnsiekma nocmaeku

1.

1.1

B komnnekT noctaBku BkntoveHa 6ubnuoteka O6opydosaHue: CeapHble cOeOQUHEeHUsT,
npegHasHaveHHas ana cosganus B rpadmyecknx KOMIMAC-gokymeHTax 0603HaveHun
cBapHbix WweoB (no NOCT 2.312-72 n ISO 2553:1992 (DIN 22553-1997)) n tabnuy,
CBapHbIX LLUBOB.

KomaHgoa O6o3HaYyeHue ceapHO20 wea

- CosgaHve n pegaktnpoBaHme 06o3HayveHun ceapHoro wea no NOCT 2.312-72 n ISO
2553:1992 (DIN 22553-1997) B rpacdhnyecknx JOKYMeHTax.

- [obaBnenwue, yganeHne n naMeHeHne KOHUrypaumm oTBETBNEHNA Mpu
peaakTMpoBaHUn 0603HaYEHNs NO ABOMHOMY LLENYKY MbILLW.

- YnpaBneHue aBToMaTU4ECKMM CO3aHMeM 0603HAYeHNs Npu 3agaHum Bcex
napameTpoB.

- OnepaTnBHOE ynpaBneHne BUAMMOCTbIO B 0603Ha4YEeHMN CTaHOAPTHOrO LWBa —
cTaHgapTa, cnocoba cBapku U Bcero o6o3HayeHusl, B 0603Ha4eHnUM HeCTaHaapTHOro
LwBa — Bcero 060o3HaveHus. BoigeneHne Taknx o603HauYeHn LIBETOM.

- BBog TexHuyeckux TpebosaHun no wabnoHy. MNepexoq B pegaktnposaHme
TEXHUYECKMX TpeboBaHMN.

— CosgaHne n HacTpolKka CBONCTB 0603Ha4YeHMs1 CBAPHOrO LWBa Af1si co3aaHns Tabnuy,
LLIBOB.

- Hactpoiika coctaBa 0603Ha4eHMs WBa Ansi OToOpaxeHusi B TabnuLe LLBOB.
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1.2

1.3

1.4

1.5

2.1

- ABTOMaTMYECKOE YBENMMYEHNE HOMEpA LUBa Npy BBOAE HOBOro 0603HaYeHNs LwBa B
TeKyLlEeM JOKYMEHTE.
- OTtobGpaxeHne psiaoM C KypCopoM napamMeTpoB 0603HaAYEHMS LWBaA NPV HABEAEHUN HA
Hero Kypcopa.
- TlpoBepka 0603Ha4YeHUN NO crnegyLwnmM napaMmeTpam:
- Hannune o603Ha4eHnn n ynpoLeHHbIX 0603Ha4YeHnN;
- Hanwnune o6osHaveHun no NOCT u ISO (DIN);
- Bua BHe nucTa vepTtexa;
- O603Ha4YeHne BHe NUCTa YepTexa;
— O6o3Ha4yeHne 1 BUA Ha pasHbIX NUCTax YepTexa;
- OpuHakoBble CTaHAapTHbIE M HECTaHA4APTHble 0603Ha4YeHMs C pa3HbIMM HOMEpamu;
- OpuHakoBble CTaHAapTHbIE U HECTaHA4ApTHble 0603HaYeHMs C O4MHAKOBbIMMN
HOMepamu;
- PasHble cTaHgapTHblEe 1 HeCcTaHAapTHble 0603HAYEeHNS C OANHAKOBLIMU HOMEpaMmU;
- Hanwnune o603HaveHnn ognHaKoBbIX LWBOB 6€3 OCHOBHOIO 0603Ha4YeHus;
- Hanwnune ocHoBHOro 0603Ha4eHnsa C HOMEPOM M OTCYTCTBME 0B03HAYEHNS
O MHaKOBbIX LLBOB;
- Hanwnune nponyuieHHbIX HOMEPOB (B 3TOM Criyyae BblgaeTcs npeaynpexaeHue);
- CoctaB 0603HayeHus B TLU n3 o603HavyeHnsa He COOTBETCTBYET COCTaBy M3
napamMeTpoB.;
- CocTaB cBOMCTB 0603Ha4YeHNs1 HE COOTBETCTBYET COCTaBy M3 NapaMeTpOB;
- OO6LLEee KONMYECTBO LIBOB HE COOTBETCTBYET KONNYECTBY 0603HAYEHUIA.
KomaHapl rpynnoBoro peaaktmpoBaHms 0603HayYeHni CBapHOro LWBa TeKyLero AoKyMeHTa.
- PepakTtop Homepoe weoe no NOCT.
- PepakTop obuiero konnyectea weos no NOCT.
- [poBepuTb 0603Ha4eHus no NOCT.
- [MpnmeHnTb TEKCTLI 0603Ha4YeHnn TLL 13 napameTpoB.
- [MpumennTb cBOKCTBA 0603HAYEHUI 13 NApaMETPOB.
KomaHaa Tabnuua ceapHbIx Weos.
- ABTOMaTMyecKkoe cosaaHve Tabnuupl WBOB CBAPHbLIX COEANHEHMI B COOTBETCTBUM C
BblOpaHHbIM CTMNEM Tabnuubl LUBOB B rpadonyecknx JOKYMEHTax.
- OnepaTnBHasa HacTpomrka napameTpoB cTonbuos Tabnuubl (BUAMMOCTb, LUMPUHA,
BblpaBHMBAHWE TEKCTA).
- CospgaHHas Tabnuua cBapHbIX LUBOB pefdakTupyeTcs komangamm cuctembl KOMIAC-
3D.
— Ctunun Tabnuupl weoB co3gatoTca cpeactsamu cuctemol KOMIMAC-3D 1 coxpaHatoTcs
B Gubnmoteke ctunen Tabnuy LWBOB (OTYETOB).
Komanpa TexHu4yeckue mpeboeaHusi: HoOpMUPOBaHNE TEKCTA 0603HAYEHNI CBAPHbIX
LLUBOB B TEXHMNYECKNX TpeboBaHusx yepTexa 6e3 cosgaHmsa rpadguyeckoro o603HayveHms
CBApPHOro LUBa B YepTexe.
CepBuWCHblE KOMaHAbI:

- KomaHga Pedakmop ceolicme (pa3gen Pedakmop) — Bbi3blBaeT OKHO Pedakmop
ceoticme cuctembl KOMIMAC-3D ansa pegaktnpoBaHus AaHHbIX Tabnuupbl WBOB B
ctonbuax (cBoncTBax) C Py4HbIM BBOAOM.

— KOHTEeKCTHble MeHI0 NapaMeTpoB B Auanorax BBoga TeKCTa 0003HAYEHU CBAPHOMO
wBa:
- koMaHaa Pedakmupoeamb CNUCOK — OTKPbIBAET CMMCOK NapamMeTpoB B TEKCTOBOM
pedaktope Ans peaakTMpoBaHUS.
- komaHaa O6Hosumb cnucok — OBHOBNSAET CNUCOK U3 dharna nocne ero
penakTUpoBaHus.

B koMmnnekT noctaBku BKNtoYeHO npunoxeHne O6opydoeaHue: MemannokoHCcmpyKuyuu,
3aMeHstolLee npunoxeHne MemannokoHecmpykuyuu 3D.

MpunoxeHne O6opydoeaHue: MemannoKOHCMPyYKyUuuUu UMeeT crneayolme OCHOBHbIE
npenmyLLecTBa nepes npunoxeHnem MemannokoHcmpykyuu 3D:
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2.2

23

24

2.5

2.6

2.7
2.8

- [Mpodomnn KOHCTPYKUUK co3patoTcs B Buae Ten mogenu. brnarogaps atomy [epeso
NocTpoeHus ctano 6onee KOMNaKTHbIM 1 NPOCTbiM. OObEKTLI 1 onepaunn B HEM
oToOpaxarTcsa cneymanbHbIMU 3HAYKaMu.

- Het HeobxogmMmocTu B co3gaHmm WwabnoHoB Npoduien, YTo 3HaYMTENbHO YNPOLWaeT u
yckopsieT paboty. CopTameHT npocmns MOXeT BblbMpaTbcsl U3 HoBoro Kamadsioza
npogbunell, BXoASALLIEro B COCTaB Npuroxenud, nubo n3 CnpaBoyHuka Martepuansl n
CopTameHTbl.

- bonee rmbkuin n MHTEPaKTUBHbLIV NPOLIECC NPOEKTUPOBaHUA. Hanpumep, B komaHae
lMnacmunxa nepenTn oT pefakTUpOBaHWUS NapamMeTpoB NNacTUHbI K U3MEHEHMIO ee
NONOXEHMUA MOXHO C NMOMOLLbIO CNeLmanbHOro nepeknioyaTtens, otobpaxatoLerocs
pPSA0OM C PaHTOMOM MAACTUHBbI.

- PeanusoBaH MexaHW3M xapakmepHbIX MoYeK AN YNpaBreHns ONIMHOW 1 YriioM
noBopoTa npoduns, YTo AenaeT 6onee yao6HbIM NOCTPOEHNE U PeAaKTUPOBaHMe
MeTansoKOHCTPYKLUMK. 3aaaBaTh 3Ha4YeHNs NapaMeTpoB TeNepb MOXHO
HemnocpeacTBEHHO B OKHE MoZernu.

- bonee pa3BuTbii MEXAHN3M MO3ULUOHUPYOWUX MOYEK: 3TN TOYKN MOXHO
NCNonNb30BaTb HE TONMLKO AN OpMeHTaunmM Npouns B NPOCTPaHCTBE MOLENM, HO U
AN NpuBA3KN 06 bEKTOB APYr K ApYrY.

Cnocobbl nocTpoeHus npodunen B npunoxeHnn O6opydoeaHue:

MemannokoHcmpykuuu:

= 1O TOYKE M HanpaBeHUo C 3agaHnemM AnnHbl npoduns;

- 1o OBYM TOYKam,;

= HenpepbIBHbIN NPpOdUIib MO Lenoyke rnagko ConpsXKeHHbIX HanpaBnstoLwmX;

= HEeCKONbKOo npodurnen no BbIbpaHHbIM HaNpPaBNSALLMM.

PeannsoBaHbl OCHOBHbIE BUAbI pefakTupoBaHust Npounen: 3aMeHeHne AnuHbl, cedeHne

NOCKOCTSIMU, YIMOBbIE U CTbIKOBbIE pa3ferku.

Komangpl MnacmuHa v Pebpo xecmkocmu No3BonsioT co3gaBaTb afieMeHTbl Ans

YCUNEHNST KOHCTPYKLMM; K 3TUM 3fIEMEHTaM MOryT NPUMEHATLCS cneynanbHble onepauun

penaktnpoBaHusa ®acka v las.

Komanga Fpynna omeepcmuii No3BoNseT 3a 04HY onepaumio nonyyuntb

napamMeTpU4ecKyto rpynny oTBEpPCTMI AN AaNbHENLWEro No3nUMOHMPOBaHMS B HUX

KpenexHbix geTanen. BaxHon 0CoGEHHOCTLIO KOMaHAbl ABNSAETCS BO3MOXHOCTb

00paboTkM nakeTa geTanen, T.e. rpynna OTBEPCTUIA MOXET ObITb BbINOSIHEHA KakK B OQHOM,

Tak 1 cpasy B HECKONbKUX, NeXalunx apyr Ha gpyre, aetansix.

Komanga Konuposamb 8 moy4Ku CnyxvT Ansi KONMPOBaHMSA OOHOW NGO HECKOSbKMX

Aetanen B yKazaHHble NO3NLUN.

PeanunsoBaHa BO3MOXHOCTb NOCTPOEHUS pebep XecTkocTn ans Tpy6.

[Nsa OAHOTUMHBIX 3NEMEHTOB KOHCTPYKLUMM B KOMaHAax NOCTPOEHNs npeaycmMoTpeHa

BO3MOXHOCTb KOMMPOBAHUS CBOMCTB — «KUCTOYKa». C ee NOMOLLLI0 MOXHO, Hanpumep,

caenatb pasmepbl U hopmy pebpa KeCTKOCTM TakuMM XKe Kak y Apyroro peopa.

Omnuyus eepcuu 15 om eepcuu 14

Banbi u MexaHu4Yeckue nepeda'-lu

1.

2.

Tenepb Mo YepTexy co3gaeTcs peanucTUyHas TpexmepHas Mogenb npsimosyoou
KOHWYECKOWN LLIECTEPHMU.

MosBMNack BO3MOXHOCTb MOCTPOEHUSI TOPLIEBLIX NA30B M KaHaBKM Nof BbIXoa Aon6sKa B
yepTexe c nocrneayollen nepegader B Mogenb.

lNosiBMNacb BO3MOXHOCTb NoCTpOEeHna Ha OCHOBHOM BhaEe MECTHOIo pa3peasa,
nokKas3biBaroLlero I'IpO(bVIJ'Ib YyepBdKa.

MosBuNack BO3MOXHOCTb CO3[laH1s B TPEXMEPHON MOAENN LINOHOYHOro nasa,
pacnonoXeHHOro naparnnensHo obGpasytoLLen KoHyca.
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10.

11.

12.

13.

14.

15.

Ob6ecneyeHa BO3MOXHOCTb pacyeTa AoMnycKoB Ans 3ybuaThbiX, YepBAYHbIX KONeC u
YepBSKOB C HEeCTaHAAPTHBIM UCXOOHbIM KOHTYPOM UMM UCXOOHBIM KOHTYPOM,
BbIMOSTHEHHLIM MO 3apybexHbIM cTaHaapTam. [Jonyck 3ToM criydyae paccyntbiBaeTcsi No
mMeToaukam, npmeegeHHbiM B TOCT. BkntodeHne gaHHOM BO3MOXHOCTM MPOM3BOAMTCS NpuU
HacTpouke GUBNMoTEKN.

MepepaboTaH mogynb BeiGOpa maTtepuanos. BeeaeH yHKUMoHan onpeneneHms
MPOYHOCTHBIX XapakTEPUCTUK, MPUMEHSIEMbIX NPU pacyeTax 3ybyaTtbix Konec B
cootBeTcTBUMN € «OCT 21354-87 MNepenayum 3ybyaTble LMIMHOPUYECKME IBOSIbBEHTHbIE
BHELUHero 3auenneHus. Pac4yeT Ha NpOYHOCTbY.

Bce 6a3sbl gaHHbIX NepeBeneHbl Ha HoByto CYB[] — Absolute DataBase.

OTyeTbl co3gatoTcs B HoBol Bepcumn FastReport 4.1.

B komnnekT noctaBku 6MbnmnoTekn BKNIOYEH MOAYNb NPOCMOTPa OTYETOB B hopmate
FastReport (*.7p3).

OT4eTbl, chopMmMpOBaHHbIE NO pedynbTaTam pac4yeToB, MOryT ObiTb COXpaHeHbl B pannax
¢dopmatos PDF, RTF, JPEG.

OdopmneHne yeptexen (Tabnuubl NnapameTpoB MeXaHMYECKUX nepenay, pasmepbl
0003Ha4YeHns Ha BbIHOCHbIX 3rieMeHTax) NpMBEeAEeHO B COOTBETCTBME CO cTaHgapTamu Po.

MonHocTbo nepepaboTtaH moaynb Bbibopa Matepuna, UHTErpMpoBaHHbIV CO
cnpaBoYvHuKoMm (6nbnumotekon) MmC.

B reomeTpunyeckomM pacyeTe UMNMHOPUYECKON 3yGyaTon nepenadn BHELLHErO 3auenneHus
npeaycMOTpeH BbIGOp MOoAdyns U MCXOLHOMO KOHTypa 13 cnegylowmnx 6a3 gaHHbIX :

— 00blyHbIe (KpynHble) moaynu ana nepegad no NOCT 13655-81;

- mMenkue moaynu ans nepegad no FOCT 9587-81;

- MeTpudeckne Moaynm no ctaHgaptam 3apyoexHbix ctpaH (DIN, ISO, JIS);

- MuUTYeBble MOAYNW NO cTaHA4apTaM 3apybexHbix cTpaH (AGMA, ASA);

Kpome TOro, BoO3mMoXXeH BBOA HECTaHAAPTHOrO Moaynsi.

Mpun chopmmnpoBaHnm Tabnumu napameTpoB Ha YepTexe AONYCKN Ha CTaHOaPTHbIe
(BbINOSTHEHHBLIE NO poccuicknum FTOCTam) NCXoaHbIe KOHTYPbl pacCyYNTbIBAOTCS B
3aBUCMMOCTU OT TEKYLLEro 3Ha4YeH1Us Moaynsi U CTaHgapTa Ha UCXOOHbIN KOHTYp. [ns
3apyB6exHbIX MCXOOHbIX KOHTYPOB OOMNYCKN HE PacCUYUTLIBAOTCS.

PeanunsoBaH cpyHkumoHan SID (Shaft Internal Dependences). [Npun nocTpoeHun cTyneHemn
Barna MoryT ObITb YCTaHOBMNEHbI BHYyTPEHHME 3aBMCUMOCTU MeXAy XapakTepHbIMU
pasMepamMu O4HOWN CTyNeHn Bana oT pa3MepoB Apyron. Hanpumep, gnameTp nnv anuHa
OLHOW CTyNneHu Barna MOoryT 3aBMCETb OT AMaMeTpa Unu AAvHbl PYron CTyneHu; AnvHa
pe3bbbl UK WNULEB Ha LMIMHOPUYECKOM yYacTKe Bara MOXET 3aBUCETb OT ANMHbI 3TOro
yyacTka u T. 4.

3aBnCUMOCTN MeXay pasMepamMu yCTaHaBMMBAKOTCS NPU BbI30BE KanbKynsaTopa B none

BBOJA YMCIOBbIX 3HAYEHUNA.

[ocTynHbl cneayoLwme BblpaXXeHUs :

- Len()-x — BblMUCIIAET yCTaHaBNMBaEMbIN pa3Mep Kak pasHuLy Mexay AJIMHOW CTYMNeHu
N BENUYMHOWM X, Hanpumep, BBog Len()-20 B none AnNuHbI WAnL, NpUBEAET K TOMY, YTO
npv USMEHEHUWN ANUHBI LUITMHOPUYECKOro y4acTka AnvHa wnuy Bcerga dyaet
nepecuynTbiBaTbCs NO AAHHOW hOpMYyIe;

- Diam()-x — aHanornyHoe BblpaxxeHne Ansg AgnameTpa CTyneHu;

- LenOut(n) — BbluUCHISAET yCTaHaBNMBaEMbIN pasMep Kak AnvHY yvactka nod HOMepoMm
n (OTcyeT BegeTCcsa crieBa Hanpaso NO BHELUHEMY KOHTYpY Bana);

— DiamOut(n) — aHanorM4yHoe BblpaXkeHne Ans gMameTpa yyacTka;

- LenShaft() — Bblumncnsiet obwyto gnvHy Bana.

BbipaxeHusa MmoryT 6bITb 6onee CnoxHblMu 1 cogepxatb Ntobble opMysbl, HaNpuvep:

LenOut(2)-(Len()+15)/2 nunu Sqgrt(Diam()).

M3meHeHbl avanory Bbibopa napaMeTpoB WMLUEB (paclumpeH o6bem BBOAMMOMN U
oTobpakaemon nHhopmauun).

lMpoBeaeHa npoBepka Bcex 6a3 AaHHbIX Ha cooTBeTcTBME cTaHgapTam (FTOCT, OCT un
T.4.).
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.
30.

31.

32.

33.

Nlo6asneHa BO3MOXXHOCTb MOCTPOEHMSA LUMOHOYHbIX NAa30B A1 HU3KMUX LUMOHOK Mo
FOCT 29175-91.

[obaBneHa BO3MOXHOCTb Bblibopa MmenkomoaynbHbix gondskos no FOCT 10059-80 B
pacyeTax LmnmHapudeckmx 3ybuyaTbix nepegau.

HobaeneHa 6a3a wnuueBblx dpes Anst MICNONb30BaHUSA NPU NOCTPOEHUN NPAMOBOYHbIX
wnuues FOCT 8027-86.

BeeneHa 6a3a HecTaHAapTHbLIX JONGSKOB U peanu3oBaH pac4eT OCHOBHbIX NapaMeTpoB
A0NBAKOB ANst Hape3aHus WeCcTepeH C HeCTaHAAPTHBIM UCXOAHBIM KOHTYPOM UNN
Moaynem (O0Te4eCTBEHHbIM UK 3apyBeXxXHbIM).

MpenycmoTpeHa BO3MOXHOCTb NOCTPOEHMS HEOrPAHUYEHHOTO MHOXeCTBa NPOTOTUMNOB
Tabnuy napameTpoB MexaHuveckmnx nepegad. OamH U3 NPOTOTUMNOB SABMSETCSH
ymornyaTesibHbIM, Npy 9TOM B 060N MOMEHT BO3MOXHO NOCTPOeHue Tabnuubl, OTANYHON
OT yMoJi4aTeNbHOW, HanpuMep, yrnpoLLEHHON.

Ons umnnHgpun4ecknx nepenay BHelWWHero n BHyTpeHHero 3auenrneHna pearnm3oBsaHa
BO3MOXXHOCTb NMOCTPOEHUA Tabnuy napameTpoB AJiA MHOTroBeHLOBbIX 3y6anb|x Konec.

B 6a3bl Aon6sikoB BBeAeHblI 0603HaYeHMsl, Npon3BeaeHa NpoBepKa BCeX NapamMeTpoB Ha
COOTBETCTBUE CTaHOApPTY.

B npoyHoCTHOM pacyeT 3ybyaTbix nepenad BBeAeH pacyeT koadduuneHta opmbl 3yba
no metoguke O.b. Bynrakoea. B pesynbtate nonyvaetcda 6onee peanuctnyHas kapTuHa
N3MEHEeHNS NMPOYHOCTHBIX XapakTepuUCcTUK nepeaad npu nameHeHun napameTpos UK (B
YaCTHOCTW, yrna npoguns u BbICOTbl 3y6a).

B reomeTpunyeckom pacyeTe KOHUYECKON nepeaayn ¢ NpsiMmbiMy 3yObsiM NpeaycMOTpeH
BbIOOP MOAYNSA M UCXOAHOTO KOHTYpa U3 crnepyowmx 6a3 gaHHbIX :

— 0bblyHble (kpynHble) Mmoaynu anda nepegad no NOCT 13754-81;

- Menkue moaynu ansa nepegad no FOCT 9587-81;

- wncxogHoro koHTypa no NOCT P 50531-93;

- MeTpudeckne Mogynuv no ctaHgaptam 3apyoexHbix ctpaH (DIN, ISO, JIS);

- MWTYeBble MOLYNN NO CTaHAapTaM 3apybexHbix cTpaH (AGMA, ASA).

Kpome TOro, BoO3mMoXXeH BBOA HECTaHAAPTHOrO Moaynsi.

B reomeTpunyeckoM pacyeTe KOHUYECKON nepeaayn ¢ KpyroBbiMmn 3yb6baMu npegycMoTpeH
BbIGOP MOOYNsi U UCXOAHOIO KOHTYpa 13 criegytowmx 6a3 gaHHbIX :

- 006bluHble (KpynHble) moaynu ana nepegad no NOCT 16202-81;

- MeTpudeckne Mogynm no ctaHgaptam 3apybexHbix ctpaH (DIN, ISO, JIS);

- nuT4YeBble MOAYyNU No cTaHaapTam 3apybexHblx cTpaH (AGMA, ASA).

Kpome TOro, BO3MOXXeH BBOA HECTaHAAPTHOro Moaynsi.

B reomeTpunyeckomM pacuyeTe YepBAYHOW LMMMHAPUYECKOW Nepeaayn npeaycMoTpeH Bolbop
MOZYMst U UCXOAHOro KOHTYpa 13 criegytowmx 6a3 gaHHbIX:

— 0bblyHble (KpynHble) Mmoaynu anda nepegad no NOCT 19036-94;

- mMenkue moaynu ansa nepegad no FOCT 20184-81.

Kpome TOro, BO3MOXeH BBOJ HECTaHAAPTHOro Moayrs.

B pacueT BkntoyeHsbl YepBsakn ZT1, ZT2, ZN3, ZK4.

B pacyete knMHopeMeHHOW nepeaayvn npefycMoTpeH pacyeT LLUKMBOB «BPYYHYO» (TOYHee,
OH BblHECEH 13 6roka NnocTpoeHus B 6ok pacyeTa 1 ONTUMU3NPOBaH, B TOM Yucre ¢
Lienbio UCMOoNb30BaHNS 4aHHOro MeToAa pacyeTa B NpunoxeHun Banbl n mexaHnyeckue
nepepaun 3D).

PeanunsoBaH reoMeTprMyeckuin pacyeT 3yb4aTo-peMEHHON nepeaayn.

MpeaycmoTpeH BbIGOp Nocagok Ha Bce BUAbI LWNMLEB (MPsiMOBOYHbIE, S3BONbBEHTHbIE U
TpeyrosnbHble). B cooTBETCTBMU C BbIGPAHHBIMU NOCaAKaMM PACCHUTBLIBAKOTCS AOMYCKU.

PeannsoBaHO NOCTPOEHME CXEM KOHTPOIS BHELLUHUX M BHYTPEHHMX SBOMbBEHTHbIX LUNNLIEB
“ Tabnuy NnapamMeTpoB Ha HUX.

PeanunsoBaHo noctpoeHune npodunen 3yobes TpeyrosnbHbIX WAKMLEB U TabnuL
napamMeTpoB Ha HUX.

MepepaboTaHo NOCTpoeHne NPodnsa 3BOSNIbBEHTHbLIX LUIMLIEB.
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34.
35.
36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

B pac4eT uenHom nepegaym ¢ ponmkoBbiMK Liensmu gobaeneHsl uenn no 1ISO 606-94.
Ob6ecneveHO KOppeKTHOE NOCTpoeHne 3Be3govek ans uenen tuna MNPLO FOCT 13568-75.

PeanunsoBaHa nHTerpaumus co cnpaBodHNKOM (6nbnuotekon) CTaHgapTHBIX U34EeNuin Npu
MOCTPOEHUN MOALMMHMKOB U MaHXeT.

MapameTpbl 3aTbINOBKN TENepb ONPeaensanTcsa AN LMNNMHAPUYECKNX LIEeCTEPEH BHELLHEro
3auenneHus ¢ nobbiM Mogynem (B TOM Yncne, C MMTYEBLIMWU U HECTAHAAPTHBLIMMN
MoaynsimMu).

PeannsoBaHo peanucTuyHoe nocTpoeHne YepBsakoB Bcex TUNOoB (ZA, ZI, ZK, ZN1, ZN2,
ZN3, ZT1, ZT2) npu reHepauun TpexmepHbIX MOAENen.

Peann3oBaHo NOCTpoeHMe YepBAYHOro koneca tuna ZA npu reHepauum TpeXMepHbIX
Moaenen.

M3meHeH hopmaT oToBpaxkeHMs CTyneHen B AepeBe Moaenuy npunoxeHus Bansl n
MexaHuyeckne nepegaym 2D.

B nepeyveHb Tabnuy napameTpoB Ha LMNUHOPUYECKUE LLIEeCTEPHN BBEAEHbI Tabnuupbl Ha
3ybuatble cekTopa.

an/l pacyeTe umnnHapun4ecknx 3y6anb|x nepenay BHeWHero u BHyTpeHHero 3auenneHuna
peann3oBaHa B13yarim3auua 3auenneHna B Ctatuke n guHamMmuke.

Mpy NOCTPOEHUN LLINOHOYHOrO Nasa rnpegocTaBneHa BO3MOXHOCTb «NOCaauUTb» Ha Ban unu
B OTBepCTME NoBY0 NOAXOAALLYHO MO ANNHE LUMOHKY, 6€3 orpaHMyeHns no gnameTpy
COeIMHEHUS, YCTaHOBEHHOIo CTaH4apTOM.

PeannsoBaH reoMeTprMyecKknin pacyeT U NOCTPOEHUE BUHTOBOM 3y64aTon 3BONIbBEHTHON
nepegayu.

Mpy NOCTPOEHNN 3BOSMBLBEHTHLIX LUMMLIEB peann3oBaHa BO3MOXHOCTb MOCTPOEHNS

HecTaHOapTHbIX LWMLEB No NpoToTuny. B kadecTBe NpoToTMNa MOryT BbITh BbIBpaHbI
WUkl N3 3apybexHbix cTaHgapToB, Hanpumep, DIN 5482.

HanonHeHune 6a3bl 3MepUTENbHLIX PONTMKOB 1 NPOBOSOYEK NMPUBEAEHO B COOTBETCTBUE C
FOCT 2475-88.

Mpn nocTpoeHnn NpsIMOBOYHbBIX LLMULIEB peann3oBaHa BO3MOXHOCTb MOCTPOEHUS
HeCTaH4apTHbIX LWMLUEB No NpoToTuny. B kadecTBe NpoToTMna MoryT ObiTh BblibpaHbI
Wnnupbl n3 3apybexHbix ctangapTos, Hanpumep, DIN 5471, DIN 5472, SAE J499a u 1. 4.

Peanun3oBaHO NOCTPOEHME YepBsika C pa3Mepamu.

OTKOppeKTUPOBaH MeXaHM3M paclLUMPOBKM NapaMeTpoB CTENEHN TOYHOCTU
MeXaHU4YecKkux nepeanau.

PeanusoBaHa KOpPpPEeKTHaaA reHepauna OTKPbITbIX LUMOHOYHbLIX Na3oB Ha LMIMNHOPUNYECKNX
y4vyacCTkax Bana.

Peanun3soBaHa BO3MOXHOCTb npuMeHeHnA NPon3BOJIbHOINo AonyCcTMMoro 3Ha4eHusa
OnamMeTpa porinka anAa KOHTpPOJ1A4 3BOJIbBEHTHbLIX LLUJTULIEB.

WMcnpaBneHbl HangeHHble OWnBKN, B TOM Yncne owmnbkn npu paboTe ¢ UCNONHEHNAMM
mogenu KOMIMAC-3D n npu pabote co cnpaBoyHnkom Matepuansl 1 CopTaMeHTbI.

Cucmema npoekmupoegaHusi npyxuH KOMIAC-Spring

ﬂpmnomeHme nepenMmeHoBaHO B Cucmemy NMPOeKmMuUpPo8aHUsi NMPYxuH.

PacueTbl

1.1. VIameHeHa meToauka NPOEKTHOro U MPOBEPOYHOrO PacyeTOB MPYXMH CXKaTus U
pacTshkeHus. PacyeT NpyXuH CXaTus U pacTsHKEHUS] OCYLLIECTBIISIETCA N0 METOAMKe
FOCT 13765-86.

1.2.  ®YHKUMOHANBLHOCTb MO 3arpy3ke COXpPaHEHHbIX AaHHbIX pacyeTa NpYyXuH nepeHeceHa
€ bopM NMPOEKTHOrO U NPOBEPOYHOrO pacyeTa Ha rmaBHyo hopMy, YTO NO3BONSAET
OCYLLECTBUTb NOCTPOEHNE, HE MPOBOAS 3aHOBO pacyerT.

1.3. [obaBneHa BO3MOXHOCTb 3KCNOpTa AaHHbLIX pe3ynbTaToB pacyeTa B criegylowme
dopmaThbl:
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1.4.

1.5.

1.6.

1.7.

1.8.

1.9.

1.10.

1.11.

1.12.

1.13.

1.14.

- pokymeHT PDF;
- pokymeHT MS Excel,
- pokymeHT MS Word;
- pucyHok JPEG.

WcknioyeH BbIOOp MaTepuana 13 cnpaBodHvka MaTepuanbl U COpTaMeHTbI Mpu
pacyeTe NPYXuH CKaTusi N PacTsKeHUs, BCreacTeme Toro, 4to B Tabnuue 2 FTOCT
13764 gnsa kaxgoro Knacca u paspsga onpegeneH csov Habop maTepuanos.

M3meHeHa meToanka NPOEKTUPOBaHNS TapenbyaTbliX NPYXnH. B ocHOBY MeToaukm
nonoxeH nogdop Tapeneyatbix NpyxuH no FOCT 3057-90 B 3aBMCUMOCTHN OT
pabouen Harpy3ku. B npegbigylien Bepcmum nogbop Npy>KnUH OCYLLLECTBIIASICS TOMBbKO
no AvameTpy, a BBogMMble napameTpbl F2 n F1 npun BoiGope NpyxuH He
YYUTbIBANUCh.

Mpun pacdeTe TapenbyaTbiX NPYXMH NOSIBUNACL BO3MOXHOCTb aHanm3npoBaTb cpasy
HEeCKOmnMbKO cxem cOopKu.

B pesynbTupytowen popme pacyeTta TapenbvaTbix NPY>KMH NosiBUacb BO3MOXHOCTb
COPTUPOBKKN MO OAHOMY WM HECKOSbKUM MOSNAM AaHHbIX.

B pesynbTupytoLLen hopme pacyeta TapenbyaTbiX MPYXUH NosSBMIacb BO3MOXHOCTb
ncnonb3oBaHua punbTpa. JaHHyo PyHKLMOHANBHOCTb YA406HO NCNONb30BaTh, ECIN
Ha pasmepbl NPY>XMHbI HaKNaAblBaeT OrpaHNYeHne KOHCTPYKUmMs yana. lNocne
NpoBeAEHNsI pacyeTa BbIBOAATCS BCe pedyrbTaTbl, YAOBNETBOPSIOLLMNE YCIOBUIO
NpoYHOCTU. Hanpumep, TpebyeTca HanoXnTb orpaHMyYeHne Ha BHELUHWUIA AMaMeTp
D1. [ins aToro He06xo4UMO LLENKHYTb Ha 3Ha4YKe, NOSIBNSAOLLEMCH B NPaBOM
BEPXHEM Yrny 3arofioBka rnosns, n B OTKPbIBLLEMCS CNUCKE 3HAYeHWU BbliOpaTh Te,
KOTOpble YOOBNETBOPSIOT OrpaHUYEHNAM KOHCTPYKLMW.

MckntoueHa BO3MOXHOCTL Bblibopa Matepuana us cnpaBsovHuka Matepuansl
CopTaMEeHTbI NpK pacyeTe TapernbyaTtbixX NpyxuH. Tenepb BbIGOp MaTeprana
OCYLLECTBNAETCA TONbLKO U3 BbiNagaroLwero cnucka, T.k. B nyHkTe 2.2.1 FTOCT 3057-
90 onpeneneH Habop MaTepmanoB, N3 KOTOPLIX N3rOTaBNMBAOTCS TapenbYyaTthbie
MPY>XWHbI.

[ob6aeneHa OyHKLNOHANBLHOCTL MO KOPPEKTUPOBAHMIO pacyETHbLIX NapamMeTpoB
TapenbyaTbiX MPYXWUH:

— cuna npuv npegsaputensHon gedopmaunu;

- npegBapuTenbHas gedopmauus;

—  XOA MPYXMWHbI.

M3MeHeH pexxum NpoekTUpOoBaHUSA NPYXMH Kpy4YeHus: Tenepb Bmecto «MacTepa
NPOEKTUPOBAHUSA» UCMNONb3yeTCs AMarnor.

Hob6aeneHa (yHKLNOHANbLHOCTL NO KOPPEKTUPOBAHMIO pacyETHbLIX NapamMeTpoB
NPYXUH KpyYEeHUS:

- yron mexgy TopLamu NpyxunHbl B CBOOOQHOM COCTOSIHUY;

— yron mexgy 3auenamMmm npyxvHbl B CBOGOAHOM COCTOAHUN;

— MOMEHT Cuibl NpU NpeaBapuTensHoOn gedopmauunm;

- yron paboyero xoaa;

= Luar Npy>XuHsbl.

B pe3ynbTupytowmin Habop AaHHbIX pacyeTa NpPYyXuH KpyvyeHns AobGaBneH BbiBOA
WHAEKCa NPYXUHBI U Lara.

McnpaBneHbl OWNGKKN 3arpy3kun aHHbIX U3 hanrioB paHee NpoBEeAEHHbIX pacyeToB.

TpexmepHoe MmogennpoBaHue

21.

2.2.

PesynbTaT NnoCTpoeHus nakeTa TapenbyatbiX NPYXWH Tenepb NpeacTaBnsieT cobom
cbopky (*.a3d). B npeabiayLwien Bepcun kaxgas Taperika, BXo4sLwas B Naker,
co3gaBarnach kak oTaenbHoe Teno B getanu (*.ma3d).

MosiBUNacb BO3MOXHOCTb M3MEHEHMS BbICOTbI Tapenb4aTomn NpyXuHbl (NakeTa
Tapenb4vaTbiX NPY>KWH) Nocne BCTaBkM B COOPKY NyTEM U3MEHEHUS 3HAYEHUS
BHelHen nepemeHHon L (ansa naketa — Lpak). Taknm o6pazom MOXHO NOSy4YnTb
MOAENb NPYXMHbI (NakeTa) B paboyemM unm npoMexyToO4HOM COCTOSTHUM.
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2.3.

2.4.

2.5.

2.6.

2.7.
2.8.

2.9.

MosiBUNackL BO3MOXHOCTL AeopMaunm NpyXunHbl KpyYeHUs nocrie BCTaBku B COOPKY
nyTem U3MEHeHVs 3Ha4YeHUs BHelHen nepemeHHon fi (yrmosas gedopmaums). Takim
00pa3oM MOXHO MOY4UTL MOAENb MPYXUHbI B paboyem nnv npoMexyTo4HOM
COCTOSIHUM.

Moaenu npyXvH Tenepb NONHOCTLIO NapamMeTpu3oBaHbl, YTO No3BonseT nogobpatb
pa3smepbl 3aLenoB Unu Apyrue napamMmeTpbl Npu 3CKU3HOW npopaboTke y3na.
[obaBneHa BO3MOXHOCTb CO34aHusa 06bEKTOB crieyudurkaumnm npu NnoCcTPOeHUn
TapenbyaTbIX NPYXWH.

[N NpyXvH Kpy4YeHus 1 TapenbyaTbiX NpyXnH gobaeneHo obbeamHeHne
COCTaBnAOLLMX NX 06bEKTOB B MaKPO3NEMEHThI.

MosiBunack BO3MOXHOCTb MOCTPOEHUSI TPEXMEPHOW MOAENM MPYXKUHbI PACTSHKEHUS.

[ins obneryeHnss BOCNpUSITUS TPEXMEPHON MOAENN NPYXXMHbI B HEV aBTOMaTUYECKHN
OTKIOYaeTCcs 0TOBpakeHWe 3CKN30B U NMPOCTPAHCTBEHHbIX KPUBbIX.

McnpaBneHbl OLLMGKN NOCTPOEHUS TPEXMEPHOWN MOLENN MPY>KUHbI KPYYEHUST C NNEBOW
HaBUBKOMN.

padnyeckne 4OKYMEHTbI

3.1.

3.2.

3.3.

3.4.

3.5.
3.6.

3.7.

3.8.

3.9.

3.10.

3.11.

3.12.

3.13.

M3meHunca nopsiook cosfaHns YepTexken NPYXUH cxXaTus, pacTaXeHUs, KpydeHus n
TapenbyaTbIX NPYXUH. YepTex NpyXunHbl TENepb CTPOUTCA B HOBOM LOKYMEHTE.
Mepepn BcTaBKoOM N306pakeHs OTPUCOBLIBAETCS PaHTOM, YTO NO3BoNseT
NnoNb30BaTento KOHTPONMPOBaTh pa3veLLieHne NpyXxuHel. Bua, B KOTOpbI BCTaBnsgeTcs
n3obpaxeHne, nenaeTcs akTUBHbIM.

[Nsa Npy>XuH CKaTus, pacTshKeHus, KpyHeHus 1 TapenbyatbiX NPYXMH gobasunach
BO3MOXHOCTb Bblibopa napameTpa wepoxoBatoctu Rz unu Ra.

[ns npy>XuH cxxatns, pacTskeHust U KpyyYyeHus gobaBneHo orpaHudeHne Ha Bblbop
rpynnbl TOYHOCTK MO cunam u gedopmaumnsam, a Takke Ha BbIBop rpynnbl TOYHOCTU
Nno reoMeTpuUyYeCcKnM NapameTpam, ecnun guameTp NpoBOSOKN MeHbLle 1,6 mm. B
cootBetcTBUM ¢ TOCT 16118 — 70 (NpyXuHbl Cxatmsi n pactshkeHus) n OCT 92-
8847-77 (NPY>XMHbI KPYYEHUS) NPU AnaMeTpe NPOBOSIOKN MeHbLue 1,6 MM ans
NPYXMHbI MOXXHO Ha3HAYUTb TOSbKO 2-10 UK 3-10 rpynny TOYHOCTH.

McnpaBneHo goopMupoBaHne pasmepHbIX HAANMCEN B YepTexXax NPYXUH CxXaTns u
pacTsKeHus.

McnpaeneHo 0603Ha4YeHNe LLIEPOXOBATOCTH.

[nsi yepTexen NPY>XUH CXKaTusl, PacTsXKEHUS, KPYYEHMS N TapenbyaTbiX NPYXWH
pobaeneHo 0603Ha4YeHne HeyKa3aHHOW LLEPOXOBATOCTM.

[N Npy>XUH CXXaTus 1 pacTshkeHUs ncnpaeneHa owmnbka hopMnpoBaHms gonycka
Ha ANVHY NPY>XUHbI B CBOOOAHOM COCTOSIHMM: €CINU KOHTPOSMPYHOTCA ABE Harpy3sku

(F1 n F2), To npegenbHble OTKITOHEHUS ANWHBI NPYXXWUHbI HE yCTaHaBnuBatoT (. 2.6
OCT 2.401-68).

McnpaBneHbl olwmnbKkn NOCTPOEHNS cnupanen NPY>XMH KPYYEHUST U MPYXUH
pacTsKeHUS; MOCTPOEHMS 3aLenoB MPYXXUHbI PACTSHXKEHUS; NOCTPOEHUST KOHLIOB
NpYyXuHbl cxatna npu n2=0,75 1 n3=0,75.

[ns npyXuH cxxaTusi ucnpasneHbl oWnbKN Npu opMnpoBaHMM OOMYCKOB
OTKMOHEHMS NeprneHanKyNSAPHOCTU TOPLEB.

[ns NpyXuH pacTsbkeHUst N3MeHUIcs BbIbop HanpasneHus oTrnba 3auenos:
Tenepb HanpaeneHve onpeaenseTcs aBToMaTM4Yeckn B 3aBMCMMOCTU OT
Konm4yecTBa paboynx BUTKOB.

[nsa naketa TapenbyaTbIX NPYXMH 4o6aBunacb BO3MOXHOCTb OTPUCOBKM
anarpammbl B cooTBeTCcTBUM ¢ pekoMmeHgaunamm FOCT 2.401 — 68 (uepT 16, 17).

[ns TapenbyaTbIX NPY>KMH NCNPABMEHO 3HAaYeHe TBEpOOCTH, YKasbiBaeMoe B
TexHudecknx TpeboBaHuax, B cootsetcteumnc n. 2.2.2 FOCT 3057 — 90.

[nsa TapenbyaTtbix NpykMH gobaBneHa BO3MOXHOCTb Bblbopa nonb3oBartenem
onpeaensoLwero HanpsikeHns B COOTBETCTBYHOLLEN KPOMKE, KOTopoe byaeT ykaszaHo
B TEXHUYECKMX TpeboBaHusx. 1o ymonuaHuio npeanaraetcs HanpsKeHne B KPOMKE
OnNs NPYXXWHbI, UCMbITbIBAKOLLEN LIMKNNYECKOe Harpy>xeHue, B 3aBUCUMOCTU OT
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cooTHoLueHus napameTpos D+/D2 1 ss/t (n. 1.2 FTOCT 3057-90). B Tom crniyyae, ecnu
BbiGpaH BTOPOW Knacc NPY>XuHbl (BUA HAarpy>XeHnst MOXXeT ObITb Kak CTaTUYeCcKnM, Tak
N UUKNNYECKMM), MOXXHO BbliOpaTh onpeaensiollee Hanps)XeHne, COOTBETCTBYOLLEE
CTaTUYECKOMY BUAY Harpy>KeHusl.

3.14. [Ins npy>XnH KpyYeHust ucnpaBreHbl OTKIOHEHUSI HA MOMEHTbI CUI U YrNoBble
nedopmaunn B cooteetctBue c n. 2.12 OCT 92-8847-77:
- nepsas rpynna + 5%;
- BTopas rpynna = 10%;
- TpeTbsa rpynna + 20%.

3.15. NcnpaeneHo pacnonoxeHne TEXHUYECKMX TpeboBaHUn Ha YepTexe KOHNYECKOM
NPYXWHbI.

lNpunoxeHue Tpyb6onpoeodni 3D

1.

HobaeneHa komaHga lMapamempuyveckas mpaekmopusi, NO3BONAOLWAN co3gaTb
napameTpuU4ecKyro TPaekTopuio NyTeM NOCTPOEHNS B NPOCTPAHCTBE OTPE3KOB U Oyr U
nocreayroLero OpueHTUPOBaHUS UX NPY MOMOLLIM NPOCTPAHCTBEHHbIX OrPaHNYeHU
(coBnageHmne, COOCHOCTb, NapanefnibHOCTb, NEPNEHANKYNAPHOCTb U T. 4.) N pa3MepHbIX
orpaHn4eHni.

[lobaBneHa komaHga 3amMeHUmMb 3/1IeMeHm, No3BonsALLLas 3aMeHUTb 0AuH NMbo
HECKONMbKO 3N1eMEHTOB TpybonpoBoaa yKka3aHHbIM 31EMEHTOM.

Tenepb B 06bekT cneundmkaumm Tpybbl onumoHanbHO MoOryT 6biTb NpefaHbl ANnHa U
mMacca getanu Tpy6bl. BknoyeHne nepegaym aTMx AaHHbIX, @ TaKKe HAaCTPOMKa equHuUL,
n3MepeHns NponssoasaTcsa B gvanore KoHghuaypayusi npusioXxeHusi Ha BKNagke
Omuyemsil.

[lopaboTaHbl kKOMaHAbl NOCTPOEHNS TPYOONPOBOAOB: TENEPb OTBOALI U TPOMHUKM,
ncnornb3yemMble Npu NOCTPOEHMN TpyGonpoBoaa, MOryT ObiTb BbIGpPaHbl HEMNOCPEACTBEHHO
13 cnpaBoYHuka CTaHOapTHbIe U3genus.

HobaeneHa komaHga Konupoeamb mpaekmopuro, NO3BOMSAOLAs KONMPOBaTh
TPAEKTOPUIO N TOYEYUHblEe OOBbEKTBI B JOKYMEHTE.

HopaboTtaHa komaHaa CneyuanbHasi mpyba:

- B JOKyMeHTe-geTanu gobasneHa BO3MOXHOCTb CO34aHNA 00bEKTOB cneundmkaumm
ans TpyObi-Tena, a B criydae pedaktmpoBaHus Tpybbl — aBTOMaTMYECKOro 06HOBNEHUS
AaHHbIX B cneundukaumm;

— pobGaeneHa onuusi To/ILKO MO KacameJibHbIM, BKIIOYEHNE KOTOPOM NO3BONSeT
yKasblBaTb B Lienoyke 00 bEKTOB NOCNEAYHOLLYIO KPMBYHO, TOSNIbKO €CMM OHAa COMpshKeHa
no KacaTesibHOM C NpeablayLuen;

- Tenepb B NpoLecce NOCTPOeHNs TPyObl B AeTanu onumoHanbHO MOryT ObiTb CO34aHbI
npucoeauHUTENbHbIE TOYKU.

HopaboTaHa komaHga Co30amb akcOHOMempu4yecKyro cxemy:. nobasneHa onuust He
yYyumbieamb Macwmab cxembi. OHa no3BonsieT ynpaesnsaTtb pasmepamum YO npu
BCTaBKe B CXeMYy — C y4eTOM MacLuTaba cxembl unu 6e3 Hero.

lpunoxenue MemannokoHcmpykyuu 3D

1.

Hob6aeneHa komaHoa TpexmepHbIl KapKkac, NO3BONsLWasi co3gartb NapaMeTpUHeCcKnn
TPEXMEpPHbIN Kapkac nyTemM NOCTPOEHUSI B NPOCTPaAHCTBE OTPE3KOB 1 Ayr U nocnenyoLiero
OPVEHTMPOBAHNSA UX NPU NOMOLLU NPOCTPAHCTBEHHbIX OrpaHMYeHnin (CoBnageHue,
COOCHOCTb, NapannenbHOCTb, NepPneHANKYNAPHOCTb U T. 4.) U pa3MepHbIX OrpaHUYeHUN.

MepepaboTtaH n gononHeH ananor KoHguaypayusi NpunoXXeHust:

- [loaBunucb anemMeHTbl ynpasreHns, No3BonsLwWwmne 3agatb npasnna MUMeHOBaHNS
HOBbIX KOHCTPYKLMI, CO34aBaeMblX KOMaHAaMu NpUNoXeHus;

- Bknapka Habop copmameHmoe 3ameHeHa Bknagkon ®Palsbi. Bknagka cooepxut
cnucok ¢annos HabopoB WabnoHoB Npodunen, MOAKMHOYEHHbIX K MPUITOXKEHNIO.
Habop wabnoHoB npodunen npeacraensdet cobon mogens c6opku, B KOTOpOW
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coaepxartcs napaMmeTpu3oBaHHble Mogeny npodune ogHOro copTameHTa (Hanpumep,
Habop yronkos).

3. [obGaBneHa KomaHAa YO0anumb KOHCMPYKY UK, NO3BONSIOLLLASA NO3BONSOWANA yaanuTb
13 cOOPKN OOHY UITN HECKOSBKO KOHCTPYKLUUIA C OOHOBPEMEHHbBIM yaaneHnem ¢ gucka
dannos mogenen getaneun, BXogsLwmx B yaansemble KOHCTPYKLUUN.

4. [obGaBneHa komaHaa YOdanumsb pa3desiky, No3Bonsiowas yaanuTs yrinosyro nmbo
CTbIKOBYIO pasferniky Mexzay napon BbiIOpaHHbIX AeTanen KOHCTPYKLMK.

5. [HopabotaHa komanga lMpoghunb no Kpueol: Tenepb OHA NO3BONAET CTPOUTL AeTanb No
HECKONMbKMM rNaako conpsiXeHHbIM 0bpa3syoLLmMm.

6. [HopaboTaHbl kOMaHObl MOCTPOEHNS AeTanen KOHCTPYKLMM:
— B UHTepdenchl koMmaHg AobaBneH pacKkpbiBaOLWNNCS CNUCOK, COAEpKaLLMA NepeyeHb
HabopoB COPTAaMEHTOB, NOAKIMOYEHHbIX B KOHbUrypaumm npunoxeHuns;
— B npouecchl KomaHg gobasneHbl aHTOMbl HanpaBieHUN OTCTYMNOB 3NIEMEHTOB
METaNOKOHCTPYKLUUKN OT y3r10B 00pasyoLnx.

7. [Oopa6oTtaHa komaHaa O6Hoeumb OaHHbIe O MOdesiu: Tenepb BbINONHAETCA 0OHOBNEHNE
ANVHbI Npodmna, TonwmHbl acoHkM 1 pebpa KecTKoCcTu B cneuundukauun. Takke, ecnuv B
ananore KoHguaypayusi npunoxeHus BknioveHa onuns [Jobaensmb 3Ha4yeHue
OJIUHBLI/WUPUHBLI K UMeHU demaru, TO No pe3ynbTataM paboTbl KOMaHAb! BbINOSHAETCA
obHoBneHMe nMeHn getanu B [lepeBe NOCTpoOEHUs:.

8. [Dopa6botaH moaynb koHBepTauun B DSTV-opmar:
- [pobaBneHa BO3MOXHOCTb NakeTHOW KOHBepTaLuuu;
— [popaboTaHa KOHBepTauuMs KOCbIX CPe30B Ans npodunen, He uMmetoLmx dhacok B
MaLLMHHbIX NSIOCKOCTSX;
— nosiBuriacb BO3MOXHOCTb KOHBEpPTaLMK Npodomnen Co CTbIKOBOW pasgerkon.

9. PeanusoBaHa noggepXka YeTblpex pa3smMepoB 3N1IEMEHTOB ynpaBrieHnsa nHTepgerica
(nepekntoyaTenemn, KHOMOK, MUKTOrpaMm U T.1.).

Bu6riuomeka nocmpoeHusi pa3eepmok

1. [OobaBneHa HoBas komaHaa Pa3zeepmka noeepxHocmu, KOTopas No3BonseT
pa3BopaymBaTh LMITMHAPUYECKUE N KOHUYECKUE MOBEPXHOCTM (MOBEPXHOCTU OCTANbHbIX
TUMOB He obpabaTbiBaloTCS).

2. [oGaeneH anemeHT TponHuk Tmn 3.
MosiBuNack BO3MOXHOCTb NOCTPOEHMS TPEXMEPHBIX MOAENEN 3NIeMEeHTOB OMBNMOTEKN.

4.  OnNTUMU3NPOBAH IKCMOPT B TEKCTOBbLIM hopMaT (B HaCTHOCTK, B cnyyae paboTbl C
BonbLUNMM KONMYECTBOM IKCNOPTUPYEMbIX 0OBbEKTOB); Ao6aBneHa BO3MOXHOCTb
yrnpaBreHus O4YMCTKOW CnmncKa aKcrnopTa.

5. CospaBaemble YepTexu Tenepb 0hOPMIISIOTCS COrMacHO HACTPOWKe AN HOBbIX
[IOKYMEHTOB.

6. TlosiBunacb BO3MOXHOCTb BblOOpa TMMNa CTPESIOK Y NPOCTaBNSIEMbIX Pa3MEPOB.
7. OTKoppekTupoBaHa paboTa ¢ 3aIeMeHTOM TPOVHUK Tun 1.

8. Tenepb npn HOPMUPOBAHUM YepTeXa U MOAENN dNeMeHTa aBTOMaTUYECKUN 3arnoNHAKTCS
cBoncTtBa HaumeHoesaHue u Obo3Ha4vyeHue.

9. PasbnoknpoBaHO nepekritoyeHne A3blkoB UHTepenca.
10. WcnpaBneHbl HalAeHHbIe OLLINOKMN.

3ameyaHue. BubnmoTeka NOCTPOEHMS pa3BePTOK NepeHeceHa B MaluMHOCTPOUTENbHYIO
KoHdurypaumo ns CTpouTensHON KOHUrypawmm.

w

lNpunoxeHue lNpecc-gpopmbi 3D

1. [JoGaeneHo aBTOMaTU4ecKoe pa3bueHne rpaHen No JIMHUK O4epkKa.
2. ONTUMU3NPOBAH N YCKOPEH anropuTM NOCTPOEHUS NOBEPXHOCTU pacKpbIBaHUS.
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3. [obaBneHa BO3MOXHOCTb MHTEPAKTMBHOIO NOCTPOEHUS YacTM NOBEPXHOCTU pacKpbIBaHUSA
KomaHgamn mogenupoBaHusa nosepxHoctenn KOMIMAC-3D.

4. yJ'Iy‘-ILlJeHO NnocTpoeHmne NUTHUKOBOW CUCTEMbI U ynpoLwleH nepexoa oT aHanumia getanm K
NOCTPOEHNIO MoaeNTN OTIIUBKA.

Bu6bnuomeka pacyema pa3mMepHbIx ueneu

B komnnekT noctaekm 6ubnmoTtekn BknoveHo PykoBoACTBO nosb3oBatens (dann
Pykoeodcmeo_nonb3ogamens.pdf).

N3meHeHuUe KoMmsiekma nocmaeku

M3 KomnneKkTa nocTtaBKy UCKITHOYEHbI:
— bubnuoTteka 3NemMeHTOB KNMHEMATUYECKNX CXEM,
- bwubnnoteka anemeHTOB rmapaBiin4eCknx N NHeBMaTU4eCKNX CXeM.

Omnuyus eepcuu 14 om eepcuu 13 SP1

lMpunoxeHue Tpy6onpoeodnbi 3D

1. W3 npunoxeHusa UCKMoYeH KoHTenHep wabnoHos. [lJobaBneH HOBbIN TMMOBOW HAbop
Tpy6hbi.

2. [opa6oTtaH guanor KoHgbuaypauyusi npusioxeHus:
- pobaBneHbl aNemMeHThbl ynpaBneHus, no3sonsowme 3agasatb YO Tunosomy Habopy;
- pobGaeneHa Bknagka Tpaekmopuu ANs HACTPONKN TPAEKTOPUIA, CO30aBaEMbIX
KomaHgamu MpunoxeHus, n nogkniodeHns danna GubnmoTekn TpaekTopun.

3. [Hopab6ortaHa komaHga Tpacchbil:
— Tpaccbl Tenepb MOTyT COAEpXKaTb OTPE3KU, AYTU U KOHTYpbI;
- nosiBMnacb BO3MOXHOCTb 3aaBaTth LBET U CTUIb JIMHUW ONsi TPAEKTOPUA, BXOOSALWMNX B
Tpaccy.
4. [opabotaHa komaHaa Becmpoumb 06x00: nobasneH HOBbIN cnocob BcTpamBaHua obxona
— MapannenbHo ocam.

5. B komaHgax lMMocmpoumb mpaekmoputro n CoeQuHUMb mpaekmopueli B3aMeH
BPEMEHHbIX OOBHEKTOB TENEPb NCMNONb3yeTca haHTOM napannenenunesa.

6. [HopabotaHa komaHOoa Pazamecmumsb 3/1eMeHm:
- [pobaBneH aBTomMaTUYECKUA CNOCOO pasmeLleHNs 3NTIEMEHTOB;
- npu gobaBneHnn anemeHTa Ha Tpyby Tpyba MOXeT ObITb pasaeneHa Ha YacTu.

7. [Oopa6oTtaHa komaHaa lMMocmpoeHue mpy6:

—  M3MEHEH MeXaHW3M NPOXOXAEeHMSA NPsiMbIX y4acTkoB OOHoU mpy6ou: Tenepb
uenbHasa Tpyba moxeT BbiTb MOCTPOEHA MO HECKOSBbKUM KPUBbLIM, NPy
HeobxoanmMocTn — ¢ 06x040M YrioB pagnycom;

- nosBuncst aHTom Tpy6bl;

- Tpyba MOXeT ObITb NOCTPOEHA B AOKYMEHTE-AeTanu;

- Tenepb Tpyba Ana NocTpoeHus MmoxeT BbiTb BbibpaHa nyTemM KonMpoBaHWUS CBOWCTB
Tpy6bl n3 cbopkn, n3 TMnosoro Habopa Tpy6, n3a KopnopaTUBHOro cnpaBoYHUKA
MaTtepuansl n CopTaMeHTbl.

8. [obGaBneHa HoBasi KOMaHaa M3MeHUMb mpaekmopuro mpyb6bl.

9. [opa6oTtaHa komaHaa CoeQuHUMb yYacmKU: TENEpPb B KAYECTBE NCXOOHbIX 0O bEKTOB
MOTyT UCMNONb30BaTbLCA KPMBOMNUHENHbIE pebpa.
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Cucmema npoekmupoegaHusi npyxuH KOMIAC-Spring

1. TlosiBunacb BO3MOXHOCTb U3MEHEHWS ANWHBI NPY>XUHbI CXaTusi B paboyemM COCTOSIHMM
nocne BCTaBKun Modenu nNpyuHbl B COOpKY. Peanun3ayeTcs 3a cyeT 3agaHus 3HaYeHns
BHELLHEN nepemMeHHon L.

2. [osiBunacb BO3MOXHOCTb MCMOSIb30BaTh OAHY M TY e MOAENb NPYXWHbI CKaTusl, No-
pasHoMy nogpkaTon B cGopke.

3. [MosBunacb BO3MOXHOCTb M3MEHEHWS HaNpaBrieHNA HaBUBKM B MOLENMN NPYXMHbI CKaTUSA.
Ana nameHeHusa HanpaBneHns HaBUBKM HEOHXOAMMO NOMEHATb 3HAYEHNE NEPEMEHHON
Direction (1 — HanpaBneHvne HaBuBkK NpaBoe, 0 — HanpaBneHne HaBMBKN NIEBOE).

4. TlosiBunacb BO3MOXHOCTb peaKkTUpOBaHNA yXXe NOCTPOEHHOW Moaenu 3a cHeT Habopa
nepemeHHbIx [L, Direction, D1, d, n, n2, n3]. 3agaBasi 3Ha4eHUS NEPEMEHHbIX, MOXXHO
NMONIHOCTLIO NEPECTPOUTb MOAESb, B TOM YMCIIE NOMEHSATL YNCHO NOAXKaTbIX U
0bpaboTaHHbIX BUTKOB, U aXe NOCTPOUTb Takyto MOAENb MPYXWUHbI, KOTOPYIO
HEBO3MOXHO paccumuTaTb ¢ nomowbio KOMITAC-Spring.

5. WcnpaeneHa owmbka NOCTPOEHUSA MOLENMN NPYXKMHbI CKATUSA C YACINOM NoaXaTbiX BUTKOB
n2 = 1 u Yyncnom obpaboTaHHbIX BUTKOB N3=0,75 (B NpeablayLuen BepCcun NpyxmHa
cTpounack ¢ napameTtpammn n2 =1 1 n3 =0,5).

6. [lpun nocTpoeHnn NPYXUHbI CKaTUS C YUCNIOM NogXKaTblX BUTKOB N2=1 1 Yyncrnom
obpaboTaHHbIx BUTKOB N3=0 gob6aBneHo NOCTPOEHNE KacaTeNlbHOWM NNOCKOCTU K TOpLY
NPY>KUHbI — AN51 BO3MOXHOCTU CO34aHNsA B COOpKE CONPsKEHUN.

7. W3 Habopa 06beKTOB, COCTABMSALLMX MOAENb MPYXKUHbI CxXaTus, nckntoveHa «Ocb
nepeceyveHust AByx NnockocTen:1». [na nocTpoeHns conpsikeHms « COOCHOCTbY» Tenepb
ncnonbayetcs «Ocb Z» abConMTHON CUCTEMbI KOOPAMHAT MOAENUN NPYXMUHBI.

UnmeepupoeaHHas cucmema
npoekmupoeaHusi mesn epaweHusi KOMIAC-Shaft 2D

1.  OdbopmneHne yepTexen (Tabnumubl NapaMeTpoB MEXAHNYECKNX Nepenad, pasmepbl 1
0603Ha4YeHNs1 Ha BbIHOCHbIX 3fIEMEHTax) NpMBeAEHO B COOTBETCTBME CO CTaHgapTamun PO.

2. W3MeHeH npuHuMN NPOBEPOYHOro pacyeTa KIMHOPEMEHHON nepeaadn.
3. YcTpaHeH psaa ownbok, 0BHapy>XeHHbIX B NpeablayLnX BEPCUsX.

N3meHeHUe KOMisiekma nocmaeku

M3 komnnekTa noctaeku uckrnodeHa KoHcTpykTopckas GubnuoTeka.

Omnuyusi eepcuu 13 SP1 om eepcuu 13

lNpunoxeHue Tpy6onpoeodni 3D

HopaboTtaHa komaHga CneyuanbHasi mpyba:

- [loBOpOTbI TpaeKkTopun Tenepb NPOXOAATCA paanycoM. Ytobbl 3agatb pagunyc
NoBOPOTa, MOXXHO BBECTU ero abcontoTHOE 3HaYeHne unm koapurumeHT ans ero
BblYMCIIEHNS HA OCHOBE AnamMeTpa Tpybbl.

- [MosiBunacb BO3MOXHOCTb pasgeneHus crneumansHon Tpyobl B npouecce NOCTPOeHUs
Ha HECKONbKO TPYO B Criyyae, eCnun Ha TPAeKTOPUK YXKe YCTaHOBMEHbI 31EMEHTHI
Tpybonposoaa.
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NHdopmauus
o [NpubopocTpontenbHon KoOHpUrypauum sepcun 16—18.1

Omnuyusi eepcuu 18.1 om eepcuu 17.1

KoHneepmop eCAD-KOMIIAC

1. TllosiBuNnacb BO3MOXHOCTb CO3aBaTb UCMOMHEHUSA B TPEXMEPHON Mogenn cOopku
neyaTHomn nnathbl, ecnn B eCAD-cucteme CxemMa anekTpuyeckas npvHumMnuaneHas umeet
BapuaHTbl N0 cocTaBy KOMMoHeHTOB (Variants).

2. [nsa getanu neyaTHOW nnaTbl NOsIBMNAach BO3MOXHOCTb 3adaBaTtb Ceolicmea cOopKuU W
Ceolticmea komnoHeHma (O6o3Ha4YeHe n HanmeHoBaHVE) HEMOCPEACTBEHHO B
cTapToBoM okHe 3D-koHBepTepa.

HobaBneHa BO3MOXHOCTb KOPPEKTHOrO 3anonHeHnss CBOMCTB KOMMOHEHTOB TPEXMEPHOW
MoAenu ne4vatHou nnatbl u3 BOM-cannos B criydae coctaBHoOro MosmumoHHoro
0603HaYeHNsT KOMMNOHEHTOB.

Mpumepbl 06o3HaveHuin: A1_R2, A4.DD1. MNopaepxunBatoTca pasgenurenuy B Buge
HWXHEro noayvepkmBanns (_) 1 TOYKH (.).

3. [HopabotaHa CnpaBo4dHas cuctema.

O6opydoeaHue: Kabenu u xxeymsol

1. M3MeHeH NpmHUMN NOCTPOEHNS MPOCTPAHCTBEHHBLIX KPUBLIX-TPAEKTOPUIA: TENEPb UX
HeobxoamMmo co3gaBaTh B NoAcOopkax COOTBETCTBYIOLLMNX XKryToB/kabenewn, a He B
rofloBHOM cOoOpKe u3nenus.

2. T[MosiBunack yHKLMS HENOCPEACTBEHHOIrO MOCTPOEHUS TPacc 1 Ten NpOBOAHMKOB, 6e3
npegBapuTenbHOro NOCTPOEHUS KPUBBLIX-TPAeKToOpUn (B TEKyLLEen peanusaunm OCTynHa
dYyHKLMS NOCTPOEHMS TpaccC B BUAE NPOCTPAHCTBEHHbIX JTOMaHbIX);

3. Mosasunacb (*)yHKLI,VIFI HenocpenCTBEHHOIO yKa3aHuA CyLWeCTBYHLWNX KPDUBbLIX KaK Tpacc
0514 NOCTPOEHUA NpPOBOOAHNKOB.

4. KpuBble-Tpacchl Tenepb CTPOATCS acCoLMaTUBHO K KPUBbIM-TPAEKTOPUAM. ITO NO3BONSAET
aBTOMAaTMYECKM NepecTpanBaTb MOAENN XIyTOB NPU N3MEHEHUWN NOSIOXKEHUS TPAeKTOpui B
npocTpaHcTBe cOopKu.

5. TMosiBunacb yHKUNS KONMMPOBAHUS CYLLECTBYIOLLMX NPOCTPAHCTBEHHbIX KPUBbIX,
BblOGpaHHbIX B KAYECTBE OCHOBbI NS CO3[aHMs TPacC NPOBOAHUKOB.

6. [nsa obecneyeHns eguHCTBa NPUHLUMNOB paboTbl C MoAensamu, paspaboTaHHbIMK B
KOMIAC-3D Bepcun 17.1 n 6onee paHHUX, B COCTaB NPUIOXEHUS BKITIOYEH CneumanbHbIin
cny>xebHbI KOHBEPTEP, KOTOPLIN NepemMeLLaeT KpMBble-TPaekTopmm U3 roioBHON COOpKM B
noacOopKM KOHKPETHbBIX XryToB/Kabenen.

7. [HopabotaHa CnpaBo4yHas cuctema.

8. WcnpaeneH psig YacTHbIX OLLIMOOK.

Omnuyusi eepcuu 17.1 om eepcuu 16

KoHneepmop PdiF-KOMITAC

1. TlMosiBunacb BO3MOXHOCTb MOCTPOEHUSI TPEXMEPHOW Mogenu c6opKM nevaTHOM nnaTbl.
WcxoaHble gaHHble — channbl B popmaTtax PDF n PCB.

2. PeanusoaHa nogaepxka omudnmnotek anemeHtoB KOMIMAC-3D (cdbopmat canna
6ubnunortekm — *.kle).
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O6opydoeaHue: Kabenu u xxaymsbl

1.

10.

11.

12.
13.

[lo6aBneHa BO3MOXHOCTb NPU MOCTPOEHUN TPACC XryTa Y4UTbIBATb HE BCE KPUBbIE,
NOCTPOEHHbIE B COOPKE, a TONbKO T€ NTOMaHble, KOTOpble SIBMSIOTCS TPAEKTOPUSIMU 3TOTO
XryTa.

MosiBUnack BO3MOXHOCTb CTPOUTb NMOKOHTAKTHbIE COEAMHEHWUSI BHYTPY MEXNPUOOPHOro
XryTa.

MosiBunack BO3MOXHOCTb NoAbupaTh BCoMoraTenbHble MaTtepuansl (TpyOkuM, onneTky u
T.M.) C Y4ETOM BHELLUHEr0O AnamMeTpa NPOBOAHUKA UMK BETBU XKryTa, ¢ unbTpaumen cnmicka
maTtepuaroB Mo COOTBETCTBYIOLLEN BENNYNHE.

[lo6aBneHa BO3MOXXHOCTb aBTOMaTUYECKM (hOPMMPOBATL CMINCOK YacTo MCMOMb3yeEMbIX
maTepuanos (M36paHHbIU Habop) 1 BbIGNMpaTb MaTepranbl 3 3TOro CrMcka.

3 naHenu MHCTPYMEHTOB NPUMOXEHWs UCKNoYeHa komaHaa lMepecmpoums mpaccbl
JKayma, Tak Kak oHa ay6nupoBana aHanormyHble onepaummn B komaHae Pedakmupoeams
mpaccbl/Co30amb Modesib Kayma.

Peann3oBaHo aBTOMaTU4YeCKOE Ha3HayYeHne CBONCTBa HaumeHogaHue ona Tes, KOTOPbIMU
MOAENUPYHOTCH MPOBOSHUKN:

-  MpW MOAENMPOBAHNN NOKOHTAKTHbIX COeANHEHN B HauMeHO8aHUU YKa3blBaeTCs
MapKa npoBoAa unu kabens; y4acTku XryTa, rae npoxoguT ny4yoK NpOBOAOB,
nony4vatot HaumeHosaHue «OBLWMN y4aCTOKY,

— Npv MOAENNPOBAHNN MEXNPUOOPHbBIX COEAUHEHWIN BETBU XryTa nony4vatoT
HaumeHosaHue, cocTosiiee 13 cnmcka mapok NpoOBOAOB M X KONMYECTBA.

MosiBuNack BO3MOXHOCTb cO3faBaTb B COOPKE XryTta MOAenNb 3alMTHON TPYOKM mnm
OnneTkn, HageBaemMoun Ha O0LLMIA y4aCTOK XryTa Haumbonbuwlero gnametpa. B pesynbrate
co3faeTcs Teno ¢ HaMMeHOBaHNEM, COOTBETCTBYIOLLMM MapKe TPYOKM Unn onneTku.

MosiBUNack BO3MOXHOCTb [06aBNATb K COeANHEHUAM XryTa HakoHe4YHUKU (KneMMmbl,
3aXnMbl) U3 TekcToBoro davina unu n3 CnpasovHuka CtaHgapTHbIe U3genus.
[lo6aBnsemble getanu He otobpaxatloTcs B cbopke, HO y4MTbIBAKOTCA B cneumndukaumum K
cbopoYHOMY YepTexy, a TakKe B ANeKTPOHHOWN CTpyKType nsgenus B JIOLUMAH:PLM.

MepepaboTaH MHTepdenc komanabl Tabnuuya coeduHeHul. [Ins BBoaa AaHHbLIX MO
MEXOMNOYHBIM N MOKOHTAKTHBIM CBA3SIM NPeayCMOTPEHbI OTAENbHbIE NHTEPEENCHI.

B okHe Tabnuua coeduHeHul nosiBUNach BO3MOXHOCTb B NMPOLecce co3AaHust HOBbIX
Tpacc npuv BbIGOpe HaYarnbHOro M KOHEYHOro aApPecoB yKasbiBaTb KOMMOHEHTI
HEemnocpeaCTBEHHO B OKHE MOAENMW.

B c60poyHOM YepTexke XryTa C MOKOHTAKTHLIMU CBA3SAMU MOXKET ObiTb ONUMOHANbHO
oToGpaxeHa yrnpolleHHas Tabnuua coeauHEHUN ANs KOHTPONS.

HopaboTaHa CnpaBo4yHas cuctema.

VcnpaBneHbl 3amMmeyveHHble oWnbKK, B TOM Ymcne psag ownbok npy pabote NpunoxKeHus ¢
MOZENSAMU, B KOTOPbIX MCMOSb3YHTCA MaCCHUBBI.

KoHeepmop eCAD-KOMITAC

1.

2.

B uncrno nogaepxuneaembix eCAD-cuctem BrntoveHa CAIP Delta Design komnaHum
Eremex (ProSoft).

MosiBunacbk BO3MOXHOCTb MPOCTAHOBKN MO3ULMOHHBIX 0003HAYEHNN KOMMNOHEHTOB Ha
accoumnaTUBHOM YepTexe, NOSTyYEHHOM C TPEXMEPHON MOAeNy NnevyaTHoN nnaThbl.

Mpun co3gaHum TpexmepHor Moaenu neYyaTHon nnatbl 4o6aBneHa BO3MOXHOCTb
3anosfHeHns CBOMCTB KOMMOHEHTOB COOPKM JaHHbIMU, XpaHawmmnca B BOM-danne.
HacTpoiika WwabnoHoB 3anofHEHMst CBOMCTB aHarormyHa HacTpovike wabrioHoB
3anonHeHuns rpad TEKCTOBOW KOHCTPYKTOPCKOW AOKYMEHTaLMm B TEKCTOBOM KOHBEPTOPE.

[lo6aBneHa BO3MOXHOCTb U3MEHEHWNSI MECTOHAXOXAEHWUS NManK1 ¢ MOAENSMM
3NeKTpopaanon3aenuii Npy NOCTPOEHUN pearnvcTUYHbIX MoZernen nevaTHblxX nnart.
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MosiBnnacb BO3MOXHOCTL 3anOMUHATL U yCTaHaBnmBaTb «NO yMONMYaHUIO» NYTb K KaTanory
C TPpEXMEPHbIMMN MOOENAMA 9PN, ncnonb3dyemMbiMn Npuv NOCTPOEHNN pearnmCTUYHbIX
MoZernen nevartHblx nnar.

Mpun co3gaHum ycnoBHOW rabapuTHOM Moaenu neyYaTHon nnatbl BCe MOAENM KOMMNOHEHTOB
Tenepb 3anncbiBaloTCsa B COOPKY Kak nokanbHble getanun. CosgaHne 6ubnmotekn mogenen
* 13d nckntoveHo.

WcnpaBneHbl 06Hapy>KeHHbIe OLLIMOKN.

Omnuyus eepcuu 16 om eepcuu 15

Bubnuomeka Kabenu u xa2ymbi

1.
2.

10.

11.

12.

13.

14.

Bubnunoteka nepemmeHoBaHa B O6opydoeaHue:Kabenu u xaymsbl.

BpeMFl nony4yeHusa TpexmepHon MOAEeNN Xryta yMeHbLUUITOCb B 3-5 pa3 B 3aBUCUMOCTU OT
CITOXHOCTW XKryTa.

Pa,EI,I/IbeI n3rnba BeTBeMN BHYTpU O6LLI,VIX y4acCTKOB Ternepb TOYHO COOTBETCTBYOT paanycam
n3rnba O6LLI,VIX y4acCTKOB, YTO ynydwunno B1u3dyaribHoe rnpeacrtaBreHne.

Bpemsi nepebopa Tpacc B okHe komaHabl Pedakmupoeamb mpaccbl/Co3damb mModesb
JK2yma yMeHbLUMOCh B HECKONbKO pa3. Takke CyLeCTBEHHO YMEHbLUNIIOCh BPEMS
paboTbl C TPAccou Npu NoMmoLLy koMaHabl Pedakmupoeamb mpaccy.

CywecTtBeHHO nepepaboTaH uMnopT crnmcka coeguHeHun n3 CAIMNP KOMITAC-3nekTpuk
(komangoa Umnopmupoeampb u3 ECAD) B ananore Tabnuya coeduHeHul. [Nsi 3T0ro
ncnornbayetcs TOT e XML-dann, KoTopbln paHee NPUMEHANCS ANa nepefaym coctaBa
anekTpuyeckux annapatoB n3 KOMIMNAC-3nekTpuk B Moaynb O6opydoeaHue. Kabenu u
Keymbil.

Peanun3oBaHa BO3MOXHOCTb NEPEMECTUTL B BbIOPAHHBIN XIyT OAHO UMM HECKOSbKO
COeNHEHUN n3 cnucka, MmnopTuposaHHoro 3 KOMIAC-3nekTpuk.

Peanun3oBaHa BO3MOXHOCTb yaaneHus cpasy HECKOMbKMX Tpacc 13 crnucka B avarnore
Tabnuya coeduHeHuUll.

B okHe Pedakmupoeamb mpaccbl/Co30amb MoOesb 2yma peanui3oBaHa
BO3MOXXHOCTb BMU3YyarnbHOro onpeaeneHns Tex Tpacc, Anst KOTOpbIX Mo Kakum-nnbo
NPUYMHAM He yKa3aHbl HaYanbHbIE UM KOHEYHbIE CErMEHTbI MO0 He BbibpaHa Mapka
nposoga. Paoom ¢ Takon Tpaccon otobpaxaeTtcs 3Hak "#".

Hob6aeneHa komaHga Konupoeams ceoticmea («Kucmoyka») Ans nocTpoeHus
pa3BeTBMEHUSA NPOBOAOB K OTAENbHBIM KOHTAKTHbIM TOYKaM Ha MOAENAX
anekTpoannapartos.

Hob6aeneHo aBToMaTn4eckoe NOCTPOEHNEe «KOHTAaKTHbIX TOYEK» C agpeCHbIMU CCbIITKaMu
Ha KOHuUaXx npoBoaoB Ha C60p0‘-IHOM yepTexXe XryTta npu NOKOHTAaKTHbIX COeANHEHUNAX.

MosaBunnack BO3MOXHOCTL MCNOSb3oBaHUA 3D-kapkaca nsi NOCTPOEHNA TPaeKTopumn Xryta
(Hapsgy ¢ NpoCTpaHCTBEHHBLIMW NTIOMaHbLIMU U crinanHamm). B TekyLlen Bepcum
NCMNOMb3YTCA TONBKO NPSMONMHENHbIE 3IEMEHThI KapKaca.

MosiBUNachk BO3MOXHOCTb pefdaKkTUpPOBaHNs NPOBOAa UKW Kabens Ans NMOKOHTaKTHbIX
coeavHeHuin. PaHee coeanHeHne Heobxoaumo Gbino yaanaTb U co3aaBaTh 3aHOBO.

[lo6aBneHa komaHaa aKkcnopTa AJSIMH aApPECHbLIX COEOUHEHWUI MPU MOKOHTAKTHBLIX
coeanHeHusix obpatHo B XML-chann, popmupyembii cuctemamm KOMIMAC-3nekTpuk n
E3series (ncnonb3yetca Ans MHTErpaLmm npunoxeHui).

Hob6aeneHa dyHKuusa co3gaHmst Tabnuubl npoBogos (B Buae Tabnuusl obwux coeOuHeHul
no FOCT 2.702). B Tabnuvue pasmellaetcs MHopMaums No BCEM COeaUHEHUNAM
(o603Ha4eHune xryTa, HavanbHbIN N KOHEYHbIN agpeca, MapKMpPOBKa COEQUHEHUS: UMS
uenu/curHana/noTeHumanbHoOro yana, Tmn npoBoga/HoMep Xunbl kKabens, Tmn kabens.

[aHHble OYHKUMM CyLLeCTBEHHO NoBbIWakoT cteneHb uHTerpauun ECAD- n MCAD-cuctem.
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KHOMNKM HOBbIX OyHKUMIA AobaBneHbl Ha MHCTPYMEHTarnbHy naHenb 6ubnuoTeku.

15. WcnpaeneH psag owmnboK, BbIABAEHHbIX B X04€e ONbITHLIX 3KCnnyaTauun u 6eta-

TECTUPOBAHUA.

Bu6bruomeka koHeepmopoe daHHbix eCAD-KOMITAC

1.
2.

bubnnoTteka nepenmeHoBaHa B KoHeepmop eCAD-KOMIIAC.

[obGaBneHa BO3MOXHOCTb aBTOMaTUYECKOro hOpMMPOBaHUSA Tabnumubl COOTBETCTBUN
MeXay KOMMOHEHTaMu nnaTtbl U X TPEXMEPHBIMU MOLENAMU, XPAHALLMMUCS B
CnpaBo4yHuke CtaHgapTHble M3genus. [Ans atoro Heobxoanmo Hanuuue ID PartLib B
aTpubyTe koMnoHeHTa (1, cooTBEeTCTBEHHO, B BOM-(harine).

Mpun nony4eHnn peanncTUYHbIX COOPOYHBLIX MOAENEN NevaTHbIX NnaT nosBMIach
BO3MOXHOCTb BblOOpa Moaenen KOMNOHEHTOB M3 KoprnopaTMBHOIo cnpaBoYHMKa
CrangapTtHble N3genua (nnn ns bubnuotekn CtangapTHble M3genus). B ceoncTea
KOMMOHEHTOB gobasndeTcsa ngeHtudunkatop obbekta n3 ombnmotekn.

PeanunsoBaH BbIGOp Mogenen anekTpopagMoKoMnOHEHTOB U3 bubnuoTteku
(KopnopatmeHoro cnpaBo4dHuka) CtaHgapTHble Msgenus.

CyLLeCcTBEHHO yBenMyeHa CKOPOCTb MOCTPOEHUST YCITOBHO-rabapuUTHbIX COOPOYHbIX
mMoJernen neyaTHbIX NraT 3a CHET U3MEHEeHUs CTPYKTypbl Bubnuotekn mogenen (13d), B
KOTOpOW pa3meLlalnTca Moaenu KoMnoHeHToB. OQHOBPEMEHHO U3MEHNNOCL OTOBpaxeHne
[epeBa cO0OPKN: KOMMNOHEHTBI C OANHAaKOBLIMU KOopnycamu o6beanHAI0TCS B rpynnbl.

K cBorcTBaM KOMMOHEHTOB B cOOpKe nevaTHOW nnaTtbl 4o6aBneHo CBOWCTBO [T03UUUOHHOE
obosHavYeHue, Kyaa aBTOMaTUYECKN 3aHOCUTCS MHAopMauns u3 atpmbyTta 1o3uyuoHHoe
obos3Ha4YeHue KoMrnoHeHma, npucsansaemoro emy B eCAD-cucteme. CoBMECTHO C
N3MeHeHMaAMM No nn.1,2 370 NO3BONSET CTaH4APTU30BaTb NPOLIEAYpPY NONy4YeHus
nHpopmaumm o coctae nsgenus B JIOLUMAH:PLM n3 TpexmepHon mogenu cbopkum
ne4vyaTHoro yana.

Bubnuomeka noddepxku popmama PDF

bubnnoteka nepenmeHoBaHa B KoHeepmop PdiF-KOMIIAC.

N3meHeHuUe KoMmsiekma nocmaeku

M3 komnnekta nocrtaBku KoHdurypauum uckntoveH KOMIMTAC-OnekTpuk.

Odomc ACKOH:

Cankr-leTepbypr, yn. OgoeBckoro, gom 5, nutepa «A»
Ten. (812) 703-39-34

E-mail: info@ascon.ru

ACKOH B cetn UHTepHeT:
http://www.ascon.ru

Aapec Cnyx6bl TeXHNYECKOWN NOAAePXKKN:
E-mail: support@ascon.ru

Cant Cnyx6bl TexHu4eckon nogaepxku B UHTepHeT:
http://support.ascon.ru

© 000 «ACKOH-Cuctembl npoektupoBaHusy, 2024. Bce npaea 3alULLEHDI.
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