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'«(TOMOMATUK»

C6opka 16.0.62.9 Mau 2026

OTHOCcUTenbHO npeablayweit c6opku nporpammbl (c6opka 16.0.60.11) 6bian caenaHbl cnegyowme

U3MEHEeHMA.

MpoeKTMpoBaHMe BOAONPOMNYCKHbIX TPY6:

O6buwuti hyHKYUOHAT.

JobaBneH cnocob co3gaHuA moaenu Tpybbl no AobaBneHHbIM paHee Tpybam B mopgenax
aBTOMOBM/IbHON U XenesHoi gopor (MeHio 3agaun - MCKyccTBEHHble COoopyeHua — Beecmu
mpy6y). Ona TOro 4tobbl BOCMOJ/Ib30BATLCA AAHHBIM BApPUAHTOM MpPU CO34aHWM  TPYObI
HeobxoaMmo yKasaTb cnocob seoga Mo Tpybe U3 mogenu;

JobasneH ¢yHKUMOHaAN MNO3BOAAIOWMIA CO34aBaTb Feo/IONMYECKME Tpaccbl BAOAb Tpyobl,
oTobparkaTb Ux B paboyem okHe Tpyba 1 BbIBOAMTL Ha YepTexe npoduna Tpyobl:

[obasneHa pyHKLMA CO34aTb re0IOrMYECKYIO Tpaccy A1 aBTOMaTUYECKOro NOCTPOEHMUSA
M NOAK/IOYEHUA TPACC K MOAENAM BOAONPONYCKHbIX TPYH. TaKKe Npu HaAnunm B NPoeKTe
3D-moaenu reosorMn ectb BO3MOMKHOCTb Cpasy NoJyYuTb ceyeHWe No Hel. lMocne
BbINONHEHUA QYHKLMMN B CTPYKTYPE NPOEKTa PAAOM C aKTMBHOM Moaenbio byaeT co3aaHa
nanka lMeosiorMyeckue Tpaccbl ¢ Tpacamu Mo BbiGpaHHbIM Moaenam, cedyeHue no 3D-
MOJEeNIN reosiornm oTobpasunTca B paboyem okHe Tpyba;

[JobasneHa pyHKUMA OBHOBUTb re0N0rnMYeCcKyto Tpaccy 415 aKTyanamsaumm nHbopmaumum
no Tpacce Npu nepemeLLeHnn Tpybbl B NIaHe;

B HacTpoliku mogenun Tpybbl gobasneH pasgen leonorus, B KOTOPOM oTobparkaerca
CCbINOYHAA Mogenb Tpacchl (HacTpolikn mogenu — Feonorua — FeonorMyeckas Tpacca).
Mpn HeOHXOAMMOCTM TPACCy MOXKHO NepPenpmBA3aTb BPYYHYIO AN YA3NUTb NPUBA3SKY;

B pabouyem OKHe Tpyba reonornyeckuit paspes Haxoautca Ha cnoe leonorua u
0TObparkaeTcs B COOTBETCTBMM CO BCEMW HAaCTPOMKAMM, 334aHHBIMM B MOLE/IN TPACCHI, Ha
KOTOPYIO CCbIIAeTCsi MOAENb TPYObI;

B macTep co3pgaHus yepTerka AobaBaeHbl HACTPOIMKN 0TOOparkeHma reonormn. B wabnoH
yepTeka Ha cooTBeTcTBylowMe cnou gobasneHbl Term [leonorma (KOHTypbI,
onpob6oBaHue, BbipaboTKKU, cnucok WUIMD, Boaa, NoanucU, Mep3/0Ta, MCMNbITaHUA
KPblIbYATKOM, LWITPUXOBKMN);

[ob6aBneHbl 4ONONHUTENbHbIE FPUNMbI HACTPOWMKM NONOKEHWUA TPYDbI U3 OKHA [1/1aH:

TpeyronbHble rpunbl - U3SMEHeHMe AJNHbI TPYObl. [LoNOAHUTEIbHO B KOHTEKCTHOM MEH!0
npegycmotpeHa ¢yHKUMA YAAUHUTbD, NO3BOMAIOWAS BBECTU BE/NYMHY W3MEHEHUs
OJIMHbI B AMHaMMYECKOe nojie BBoAa;

KBagpaTHble rpunbl — nepemelleHre Tpybbl 33 KpaliHWe Touku. Mpu M3mMeHeHuu
NonoKeHns Ntboro M3 rpunoB HeobXoAUMO AOMNONHUTENIbHO YKa3aTb MOJIOXKEHUE OCU
cevyeHus Tpybbl. BaxkHo! MMepemeweHue mpybsi 8 naaHe He npusooum K 0b6HOBAEHU
ceyeHuss _mpybsl U ya2na _ykpenneHuli, 018 3mo2o0 HeobxoO0UMO B80CI0s16b3080MbCA
¢yHryuamu O6Hoeums ceyeHue u O6Ho8UMb Y2011,

B HacTpoiikn mogenu Tpybbl 4o6aBaeHa onuua 418 U3MEHEHUS LUMPUHBI CbeMKM NOBEPXHOCTEN
B nomnepeyHom ceyeHuun (HacTpoiku mopenu — OcHOBHble — LUMpUHA CbeMKM nonepeyHoro
ceyeHus, m);

[o6aBneHa BO3MOXHOCTb HaCTPOMKM BbICOTbI YKPEM/IEHMA Ha OTKOCE BbIXOLHOrO Oro/0BKa M3

OKHa

Bbibop KoHcmpykyuu (Cnoco6 pacyeTa BbICOTbI YKpenneHUa Ha Bbixoge —

Monb3oBaTenbcKuit);
Ona snemeHTOB YyKpenneHui pobaBneHbl WHGOPMAUMOHHbIE CBOMCTBA TOAWMHA, M MU
HaumeHoBaHue matepmana. JaHHble TakKe nepenatoTcs B UHGOPMALMOHHYIO MOAENb;
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e lcnpasneHa owWwKMbBKa Npyn macwTabupoBaHUM A0 rpaHnL, B OKHe [11aH. PaHee npu OTCyTCTBUM B
mogenu  aobaBneHHOro  AMHAMMYECKOro  ceyeHMs  MacwTabupoBaHMe  NpoucXoamnno
HEKOPPEKTHO;

e B OKHO AHasnu3 mpybsl nobasneHbl NnpeaynpexaeHns 8 cootsetctaunm ¢ n. 5.13 CN 35.13330 ans
KOHTPONSA A/IMHbI U OTBEPCTUA TPY6bI;

e ONTMMU3MPOBAH MeXaHW3M NOCTPOEHMA Tena 3achInKu.

logpuposaHHsie mpybei.

e [JlobaBneH OyHKLUMOHAA, MNO3BOMAIOWMIA BPYYHYIO CKOPPEKTMPOBaTb PaCKNafZKy CeKuui
CNMpPanbHOBUTbLIX rodpupoBaHHbIX Tpyb (neHta Tpyba — Packaadka mpy6oi [ NyHKT meHIo
BogonponyckHble Tpybbl — Packnadka mpyb6sl). B paboyem OKHe packaagKku CeKuui
peannsoBaHo:;

— HacTpolika HanpasieHua cMmelleHns packnaakm (CmeweHue Tpy6bl Npu packnagke -
Bneso/MocepeauHe/Bnpaso);

— BAOK gMHamuuyeckoi nHbopmaumm aavH Tpy6bl (TeopeTuueckan gnunuHa, MpakTuueckas
ANMHa, OTKNOHEHUe A/IUHDI);

— BKntoueHMe pexnma PegaKTMpoOBaHMUA pacKNagKu Tpybbl BPYYHYH C BO3MOXHOCTbIO
3a.aHMs NONb30BATE/IbCKOM packnagku B opmate Tabanubl, B KOTOPOI NpeaycMOTPEHO
nobasneHue, yaaneHMe W MU3MEHeHWe AJWH ceKuumit Tpybbl. B Tabaunue TaKkkKe
aBTOMaTUYECKN GOPMUPYIOTCA MAPKKM cekuumn (HammeHoBaHue).

MpuHATan packnagKka Tenepb oTobparkaeTca B OKHe AHasu3 mpybel, pa3aen PacknagKka 610Kos,
B dopmarte popmynbl Lit+lot...+Lp;

e PacwupeH ¢ yHKUMOHAN MO CO34aHMIO KOCOTOPHbIX rodppupoBaHHbIX Tpy6 (O0KHO Bbibop
KOHCTPYKUMU - UcxoaHble AaHHble, Tun mecmHocmu - Kocozop):

— B oOTAenbHbIl 610K HACTPOEK BbIHECEHbI MAapaMeTpbl 3acbiMKK (OKHO BbIBOP KOHCTPYKLMM
— 3acobinka mpy6si). OCHOBHbIE HACTPOMKM Tefa 3acbiNKW aHaNorMuHbl GpyHKLMOHANY,
peann3oBaHHOMY paHee AN rodppupoBaHHbIX Tpyb (bosee nodpobHas uHgopmayus
npedcmasneHa 8 npedbidywem criucke usmeHeHuli, cbopka 16.0.60.9 Hoabpo 2025);

— ®dopma 3acbiNKK yuyuTbiBaeT Hanuume Hynesoro cnoa (3.501.3-185.03, 3.501.3-186.09,
3.501.3-187.10) u ero otcytcteme (3.501.3-183.01, 3.501.3-184.03, 3.503.3-115¢.16) B
COOTBETCTBMMU C YKA3aHUAMM a/IbOOMOB,

— [Ona Ten 3acbiNKM M KameHHon 6epmbl fAobaBneHa BO3MOMKHOCTb OMMPAHMA Ha
BbIBpaHHbINA nosib3osBaTesiem penbed (HacTpoikn mogenn MNosepxHocTu - MoBepPXHOCTb
nnaHnpoBKku, CedeHua - [logepxHOCMb MAGHUPOBKU). Tpu OTCYyTCTBUM BbIBPaHHOM
mogenun (3anosHeHHOro cevyeHusa) 6epma M 3acbinka 6yayT ONMpPaTbCA Ha YCAOBHYIO
CNNAaHMPOBAHHYIO MOBEPXHOCTb KOCOropa MeXAy NoAOoWBaMM HacbInu;

— [JobaBneHa BO3MOXHOCTb 334aBaTb YK/JOH KOHUeBOW 4act Bepmbl (1-A cxema) u
yKpenaeHuit (2-a cxema) u3 pabouyero okHa Tpy6a;

— [JobaBneHa BO3MOXKHOCTb HAaCTPanBaThb WNPUHY N 3a10KeHUA prcbepmbl HUMKHER YacTh
KaMeHHOI 6epmbl (3an0XeHMe KoHLA YKpenaeHusa/pucbepmbl, LLnpuHa pucbepmbl);

e B OKHe Packaa0Ka NWUCTOBbIX ropUPOBaHHbIX TPyb ybpaHa AMWHAA MWHPOPMaLMA, He
OTHOCAWLAACA K KOHCTPYKUMU. B OKHe OCTaB/leHa TO/IbKO HACTPOMKa cMelleHua Tpybbl npwu
packnagxe;

e PaHee Npu BXoZe B OKHO Bbibpamb KOHCMPYKUUIO YXKe CO34aHHOM M HAcTpOeHHOoM Tpy6bbl
npoucxoamna NoAcCTaHOBKa TOAWMHbI AncTa (MeTanna) UCXo4A M3 BbICOTbI HAcbiNW. B caydasx
ecAn ToAWMHaA Ancta (metanna) 6blaa BbICTaBNEHA OTAMYHAA OT TOM, KOTOpas COBETYyoLWeT
BbICOTE, TO OHa 1 BCe Apyrue (HUKHME) HacTpoMKn cbpacbiBanuch — owmnbKa ncnpaeneHa. Ceiivac
NOACTAHOBKA TONLWMHbI IMCTa (MeTanna) No BbICOTE HACLIMM MPOUCXOAMUT TONbKO NMPU U3MEHEHUU
napameTpoB, OT KOTOPbIX OHA 3aBUCUT;

e [lna Tunosbix anbbomos 3.501.3-187.10 u 3.503.3-115c.16 pobaBneH y4yeT o06bEMOB
reOCUHTETUKM HA CTbIK;

e [1na Tunosoro anbboma 3.503.3-115¢.16 B okHO Bbibop KOHCMpyKUuuu Ao6aBieHa BO3MOXKHOCTb
3a4aTb Ha/MyMe AONONHUTENbHOrO CNOA reomem6bpaHbl B CTbIKE;



e BHeceHbl M3MeHeHUA (M MCNpPaBAEHUA B NOCTPOEHME, OTPUCOBKY M pacyeT 06bemMoB) B 4acTu
LEMEHTO-TPYHTOBOM NepPeMbIYKMU;

—  WcnpaBneH anroputm OTPUCOBKM M nocTpoeHua 3D Tena LemMeHTO-rpyHTOBOW
nepemblyku. PaHee HEBEPHO OTCTPanBanach A4JMHa HM3a NePemMblYKM BAOb OCK TPYObI;

—  W3meHeH anroputm pacyeTa obbema LEeMEeHTO-TPYHTOBOM NepemblyKM B OBbIYHbIX
KAMMATUYECKUX YCNOBUAX NpU FybuHe npomep3aHus 6onee TMNOBOW. Tenepb 06bem
paccyMTbIBAETCA Kak CyMma 06bema 13 TMNOBOro asibboma 1 L0NoHUTEIbHOro 06bema,
A0CTPanBaemMoro OTHOCMTe/IbHO GOPMbI MO TUMOBOMY aNbbomy;

— MWcnpasneHa owunbka pacyeta o6beEMa LLEMEHTO-TPYHTOBOW MEPEMbIYKM B OObIYHbIX
KAMMATUYECKUX YCNOBUAX NPU FNyBUHe npomep3aHMa MeHee TUNOBOM;

— WcnpaBneHa owunbKa pacyeta obbema LLEMEHTO-TPYHTOBOW MNEpPemblYKM B CEBEpPHbIX
KAMMATUYECKUX YCNOBUAX NpU rNybruHe npomepsaHua OTIMYHOM OT YCTAaHOBJ/IEHHOW MO
YMONYAHUIO;

e lcnpasneHa oWwmMbKa C OTPUCOBKOW M NOCTPOEHUEM FPAaBUIMHO-MECYaHON MOAYLIKOM Oro/IoBKa
(tvn 1 1 2) B nonepeyHom cedeHnn npu rnybuHe npomepsaHusa 6onee TMNOBOM;

e [lna Tpy6 c orosioBkamu Tvna 1 n 2 ncnpasneHa ownbKa C pacCTaHOBKOM pa3smMepoB Ha
OMHAMUYECKNX CeYEHMAX;

¢ McnpaBneHbl YacTHble OWNOKU AMHAMUYECKUX CEYEHUNA,

o [1naTpy6 no Tnosbim anbbomam 3.501.3-187.10 1 3.503.3-115¢.16 ncnpasneHa TonwmHa Tpy6bI
B YNPOLLEHHOM NPeACTaBeHNN;

o [lna anbboma 3.501.3-187.10 ncnpasneHa ownbKa ¢ OTCYTCTBUEM M3MEHEHMA BECA CEKLUWN NpU
Bbl6OpEe 04HOC/IONHOIO U ABYC/NIOMHOTO MOKPbITUA CEKLUIA.

MenezobemoHHbie mpybui.

o [1na anb6omos 503-7-015.90, 1484 (sbinyckm 0-1 n 0-2), 2175 Bbinyck 0-2, 144 (Bbinycku 0-1 v O-
2) peanusosaHa aBToMaTMYecKas NoAnucb Pa3mepos M aHHOTAUMK Ha AMHAMUYECKUX CeYeHUAX
(bonee nodpobHaa uHpopmMayus 0 YyHKUUOHANRE OUHAMUYECKUX ceveHull npedcmassneHa e
npedoidyuiem criucke usmeHeHuli, cbopka 16.0.60.9 Hoa6ps 2025);

e lcnpaBneHa OWMBKA PACcCTOAHUA MeXAYy CeKUMAMM COOPHOTO M MOHO/IMTHOTO pyHAAMEHTa B
Tnnosom 1484 0-2;

e BHeceHbl YacTHble MpPaBKM B KOHCTPYKUMIO YHAAMEHTA OTKOCHbIX CTEHOK CEMCMUYECKUX
Oro/IoBKoB anbboma 2119 0-3;

e lcnpasneHa dopma NoayLKM cpeaHein yactn 6esdyHaameHTHbIX Tpyb anbboma 2175 0-2;

e BHeceHbl npaBku B 3D-mozenu TMNOBbIX abbOMOB:

— 1484 0-1, 1484 0-2 - ucnpasneHbl nekanbHole 6n1oku 6/13.302 n BN11;
— 2175 0-2 — ucnpasneHbl Bce TUNnopasmepsbl 38eHbes 3KM150.

e WcnpaBneHa owunbKa onpeneneHns yknoHa gas Tpyb co cTyneH4YyaToM pacKiagKon. YKNOH

paccumuTbiBaeTcA no otmeTkam H4 m H6.

Bubnuomeku KOHCMPYKYuUl murnossix asbbomos.

e /I3 Ha3BaHMI CUCTEMHbIX TUMOBbIX a/IbOOMOB yAaneHbl c10Ba «TUNOBOW» U «TUNOBOM aibboM».
HanmeHoBaHUA NpuBeAeHbl K 04HO06pasHOMY BUAY;

e lcnpaBneHbl YacTHble OWKBKKM NapameTpos 6a3 anbbomos 1484 0-2, 3.501.3-183.01, 3.501.3-
184.03, 3.501.3-185.03, 3.501.3-186.09.

Bbixo0Has 00KymeHmauyus.

o B OKHO AHaU3 Mpy6si, Yepmexc mpybbl (Tabanua OcHOBHbIe NapameTpbl) U B gedomocmu (AncT
OcHoBHble napameTpbl) 406aBAEHO HaMMeHOBaHWE TUMOBOTO abboma;

e B meHIo Pucosame — Ta2u waba0Ha Yepmex(a CrpynnmMpoBaHbl U 06beguHEHbI B KaTeropum Taru
wabnoHa yepTerka BOAOMNPONYCKHOM Tpy6bI;

e [lobasneH Ter wabnoHa yeptexka O603HauYeHMEe AMHAMUUYECKOrO paspesa;

e lcnpaB/ieHbl YacTHbIe OWMBKM Teros WaboHa YepTeKa.



lpoyee:

YcnoBHoe oTobparkeHMe BOAONPONYyCKHOM Tpybbl 406aBNeHO Ha NPOdUIb MHKEHEPHOM CETH.

Pa6ota c UMM u Tpaccoit:

PeannsoBaH cneunanmsmpoBaHHbli YHKLMOHaAN ouMPpPOBKU CYLLECTBYIOWMNX MNOA3EMHbIX
KOMMYyHUKaumid. Cm. nogpobHo suaeo: (Youtube | Rutube | VK):

— PeanusoBaHa ¢yHKUMSA, KOTOpas MO3BOASET WMMMNOPTMPOBATb AaHHble obcneaoBaHUiA
KONOALEB W3 «3/EKTPOHHOro XypHana» B ¢dopmate CSV, a TakKe cBfA3aHHble C
KOM04UaMM SOKYMEHTbI UK MaTepuanbl oTodukcaumm (MmeHto MoBepxHOCTb — YTUANTLI
— Konoaubl — UMNopT )KypHana Konoaues).

— PeanusosaHa dpyHKUMA (MeHIo MoBepxHOCTb — YTUAUTbLI — Konoaubl — CoeanmHuTb Tpy6y B
Konopaue CTPYKTYPHOW AMHMENR), NO03BOAAIOWAA MO 3aMO/IHEHHbIM AaHHbIM B
«KoHTponnepe Tpy6» aBTOMATUUYECKM CO34aBaTb /IMHeMHble 06beKTbl (TPy6bl, Kabenun u
T.4.) C 3aN0JHEHHbIMU CEMaHTUYECKUMM XapaKTEPUCTUKAMM;

[ob6aBneH GyHKUMOHAN ANA OTPUCOBKM se2eHObI Yca08HbIx 0603HaveHuli (MeHo MoBepxXHOCTb-
Ytunutbl-flereHaa-NlereHga NnoBepxXHOCTH) no ToueuHbim/NTnHenHbIM/TnowaaHbIM
CEMaHTUYECKMM 06 bEKTAM MOBEPXHOCTHU;

PeanvsoBaHa QyHKUMA BBOAA CTPYKTYPHOW NWHWMM MO ABYM OTMeTKam (Bepx U HM3 6OpTOBOro
KaMHs), nosBonsalowan 6bicTPo oundpoBbLIBaTL CyllecTBylowmii  6opalop MNo  AaHHbIM
CUTyaumoHHoro naaHa (meHto NosepxHoCTb — CTPYKTYpHbIe AMHUK-BBECTU NO ABYM OTMETKaM);
PeanusoBaHbl GYHKUMK, NO3BOAAIOWME U3 NMPUMUTUBOB, 3arpy*KEHHbIX B MPOEKT B KayecTse
CUTYaUMM UAKN MOAOMKM CO34aBaTb 3NE€MEHTbI NOBEPXHOCTU (TOUKM U TPEYrONbHUKK), MyTem
Bbl6Opa HEOBXOAMMbIX MPUMMUTUBOB HENOCPEACTBEHHO M3 OKHa [naH (MeHio MoBepxHOCTb —
Toukn — Co3patb U3 NPUMUTUBOB U MeHIO NoBepXxHOCTb — MocTpoeHusa — Co34aTb TPEYroIbHUKK
M3 npumuTUBOB). MpumeyaHue: MexaHW3Mbl MPeobpPasoBaHUA MPUMUTMBOB B 3/I€MEHTbI
NOBEPXHOCTU aHANOTUYHbI YHKLMM MMNOPTa NoBEPXHOCTU M3 dopmaTa DXF;

JobaBneHa BO3MOXHOCTb BblboOpa HEOOXOAMMOW KOOUPOSBKU NPWU MMMOPTE NOBEPXHOCTU U3
TekcTtoBoro daitna (meHto MosepxHocTb-MmnopTt/dKkcnopT-UMNopT noBepxHocTH). PaHee 6bina
AOCTyMHa ToNbKo Koguposka UTF-8;

Peann3soBaHbl PYyHKLMM ANA pacyeTa OTMETOK TOYEK U CTPYKTYPHbIX IMHUIA OTHOCUTENbHO Nt060i
BbIGPAHHOM MOBEPXHOCTU, B T.4. U NPOEKTHbIX (MeHI0 MoBepXHOCTb-TOUKU-TNOAHATD TOUKU Ha
NOBEPXHOCTb U MeHto [loBepXHOCTb-CTPYKTYpHble AMHUN-TIOAHATD CTPYKTYPHYIO JIMHUIO Ha
NOBEPXHOCTb). MpMMeyaHue: B CBA3M C peanmsaument AaHHbIX GyHKUMI, KomaHaa «OTMEeTKM no
cyluecTsytoLLein» 6blna ynpasaHeHa;

Peanv3oBaHa BO3MOXHOCTb OTKIOYATb 3aMpOC Ha OObeAMHEHWe CTPYKTYPHbIX JAWHWUI, Npu
COBMAAEHMMN UX HAYaNIbHbIX UAN KOHEYHbIX TOYEK, a TaKKe BbibupaTb AeicTBME NO YMOAYAHUIO
(06veduHamb\He 06beduHAMb). N3MeHUTb BblbpaHHOE AeWCTBME MO YMONYAHMI0O MOXKHO B
HacTpoikax mogenn (pasgen CTPYKTypHble AUMHMM - onuun He BbIBOAUTb 3anpoc Ha
o06beguHeHne/O6beAUHATD aBTOMATUUECKN);

B OKHe M3meHeHMa yKnoHa cermeHTa (MeHio MosepxHocTb\Miowaakm — CTpyKTypHble ANHUM —
N3meHUTb YKNOH cermeHTa) gobasneHbl nons YepHasa n Pabo4as 0TMETKM;

[obaBneHa BO3MOXKHOCTb BbICTPOro NepeHoca HavyanbHOM (KOHeYHoW) ToukM noauroHa. (MKM —
CMecTUTb Hauyano NoAUroHa snepea\CMecTUTb Ha4yano NoJIMIOHA Ha3aa);

dyHKumsA Mepeceub ¢ pebpamu (MeHto MoBepxHOCTb-CTPYKTYpHbIE IMHUK-Nepeceyb ¢ pebpamu)
W Apyrve aHaforMyHble KOMaHAbIl, He 06aBAANM TOUKM HA NepeceyeHnn ¢ pebpamm NOBEPXHOCTH
Ha CEerMmeHTe CTPYKTYPHOM IMHWUK, KOTOPbI 3aMbIKaeT ee Havyao U KoHel,. OWwmnbKa ucnpasaeHa;
Mpu po6aBneHUM TPEYroNbHUKOB K y4acTKy nosepxHocTu (MoBepxHOCTb-YyacTKku-[,06aBUTb
TPeyroabHUKM) AOMOJ/IHEHA BO3MOXHOCTb X MHOYECTBEHHOTO BblbOpa ceKyLLel pamKo;
BHeceHbl KOPPEeKTUPOBKN B 0OBEKTbI U3 6MGAMOTEKM Tonorpadua B meHesKepe CTPYKTYpbl
cemaHTvkn (meHto Cepsuc-MeHegyKep CTPYKTYpbl CeMaHTUKM). YaaneHbl aybauvkathl,
[06aBneHbl HOBble 0OBEKTbI, pacluMpPeH Habop X CEMAHTUYECKUX CBOMCTB;



https://youtu.be/oOa4-MrZdsQ
https://rutube.ru/video/private/7e7bc82e8075e0c42c40f02f876eb1a9/?p=yej58qOTwUbc8Yj55XjIbg
https://vkvideo.ru/video-31725289_456239331?list=ln-vDL8vOLpNmPEzLvTsd

BHeceHbl YaCTHble KOPPEKTUPOBKM U AOMNONHEHMA B BUBIMOTEKMN YCI0BHbIX 0603HaYeHU (MeHIo
Cepsuc-bubauomexa ToueuHoix//luHeiiHbix/ [A0WAOHbIX YCAOBHbIX 3HAKOE).

PaboTa c pacTpamu 1M NOAN0XKKaAMMU:

Peann30BaH MMNOPT AaHHbIX MOBEPXHOCTU U3 pacTpos B dopmaTe GeOTIFF (meHto MosepxHOCTb
- UImnopT1/3kcnopt - Umnopt GeoTiff);

Peanv3oBaHa BO3MOXHOCTb NOAKAOYATL 0bnayHble nanku ¢ nognoxkkamu (DWG, DXF, DWP,
SMDX, IFC) Hanpamyto n3 TonomaTtuk CepBep Kak ccbinky (dyHKUma B CTpyKType npoekTa MKM -
[o6aBuTb - BHewHAs ccbinKa Ha 061aKo). Takue NOANOMKKM He cKauumsatoTca ¢u3Myecku B
NpoekT. AKTyanusauua nOAJNIOXKEK MPOUCXOAUT U3 eAMHOro [ANA BCeX pPacroJioXKeHuAa B
XpaHununwe Tonomatuk Cepsep;

Mpu 3agaHHOM TpaHCchopMaLmm (cmelleHMe U NOBOPOT) anemeHTa «IMoA/10X%Ka», HeKoTopble ee
AaHHble MOr/M 0TOBparkaTbCA HEKOPPEKTHO Ha MaaHe WM BbIXOAHbIX YepTexax - owunbKa
UcnpasaeHa;

JopaboTaH mexaHW3mM NpeobpasoBaHWs PacTPOB NPU NAKETHOW BCTaBKe C daiamn NpPUBA3KKU
*map, *tab u pgpyrux. B cBolictBa pactpa Ao06aBieHbl paccyMTbiBaemMble MNapameTpbl
npeobpasoBaHus (Cy*eHue, CKOC, Yron NoBopoTa);

OnNTUMM3MPOBaHA CKOPOCTb PaboTbl NPorpaMmbl Npu paboTe € PacTPOBLIMU MOAJTOKKAMMU;
McnpaBneHbl YacTHble OWNBKM NPU MMNOPTE AaHHbIX KaAacTpos;

McnpaeneHa ownbKa oTobpaskeHUsa faHHbIX pacTpos B popmatax *.jpg n *.tiff.

PaboTa c o6.1aKoOM TouekK:

PeanunsosaHa noaaepka ¢opmatos *.laz n *.e57 npu nmnopte ¢daiinos 06/1akoB Na3epHOro
CKaHMPOBaHMUA.

Pabota c npyumutuBamu:

Mpu peaakTMpoBaHUM npumuTMBa «LUTpMxoBKa» pob6aBneHa BO3MOMXKHOCTb WM3MEHEHUA ee
KOHTYPa 1 UCXOAHOM TOUYKM (KOHTEKCTHOE MEHIO BbIBPaHHOW LUTPUXOBKMK);

B OKHe npeaBapuTeNbHO NPOCMOTPA, a TaKXKe MPU CO34aHMM WTPMXOBKKU (MeHo Pucosathb -
LLITpUXOBKa) He BEPHO YYMUTbIBAIOCh 3a4aHHOE CBOWCTBO «Yron» - olwmnbKa UCnpaBieHa;
Peann3oBaHo coxpaHeHWe napameTpoB «Yron» n «MacwTab» B okHe fobasnaeHuAa NPMMUTMBA
«llitpuxoBka». PaHee npuv NOBTOPHOM Bbl30BE KOMaHAbl, 3HA4YeHWE 3TUX NapPaMeTpoB
cHbpacbiBanoCb Ha 3HAYEHUA KNO YMOAYAHUION,

MepenenaHbl HEKOTOPbLIE TUMbI LITPUXOBOK, MCMONb3YIOWMECA B PSALE CUCTEMHbIX BUOBANOTEK
(meHto Cepsuc — Bu6nnoTeKka NAoWAAHbIX YCAOBHbIX 3HAKOB). YBeinyeHa TOHHOCTb NOCTPOEeHUA
LUTPUXOBOK, KOTOPOE paHee MOF/I0 BAUATb Ha OTOoOpaKeHMe LITPUXOBOK MPM IKCNOPTE UX BO
sBHewHue dpopmatbl DXF\DWG;

OnNTMMM3NpPOBaHa CKOPOCTb paboTbl GYHKUMK YOanume dybaupyrowuecs npumumugsl (MeHo
PepakTupoBath-Yganutb aybaupylowmeca npMMUTHBDI);

McnpasneHbl MUHOPHbIE OWNOKMN.

PaboTa c aHHOTauuAMM:,

PeanM30BaH JONONHUTENbHbIN cnocob NOBOpOTa aHHoTauwui - Mo Buay (Aucty). JaHHbIi cnocob
aBTOMATUYECKM MOBOPAYMBAET aHHOTALMM NO 3a4aHHOW OPUMEHTALLMMN 3KPAHA U INCTY YepTexKa
(meHto 3agaum - AHHOTaLMK - MapameTpbl aHHOTALWIA);

AHHOTaLMKN BUAA <A U B» Tenepb yuyMTbIBAIOT HACTPOMKY TOYHOCTU (KONMYECTBO 3HAKOB nocne
3anAToi), 3afJaBaeMyld B OKHe «[lapameTpbl aHHOTauui». [lobaBneHa BO3MOMKHOCTb
oTObpaXKeHns HesHavawmx Hyneit (meHio CepBuc - HacTpoiika - HacTpoika cpefbl —
MpeacTaBneHue uncen, onuus MokasbiBaTb He3HAYaLLUE HY/IN);

To4HOCTb AN aHHOTauuU «OTMETKU» Tenepb onpeaenseTca No napameTpam, KOTopble 3a4aHbl B
HACTPOMKax CTUNA aHHOTaLMiA. PaHee TOYHOCTb onpeaenanacb NO HAaCcTPOKam moaenu. Takke



cAenaHbl Apyrve UcnpasBieHMa B YacTU 3a4aHUA TOYHOCTM ANA KOHKPETHOro aTpubyTa B CTPOKe
CoZlepKMMOE;

e HayepTexKe B npocTpaHCcTBe «JIMCT» HEKOTOPbIE aHHOTALMM He 0TOBpaKaMcb B COOTBETCTBUM C
3a4aHHbIM LBeTom cnon. OwnbKa ncnpasnexa;

e McnpaBneHa owwnbKa OTOOpParKEHMA MACKMPOBKM W TEKCTa ANA NONb30BaTeNbCKUX 610KOB
aHHoOTauMi. PaHee 6bln HapylleH NOPAAOK OTPUCOBKM MACKMPOBKU U COAEpKMMOro 610Ka, B
pesy/abTaTe Yero TeKCT He oTobparkancs;

e |lcnpaBneHa owubka, NpPU  KOTOPOM He MNPOMCXOAMI0 MaclTabuMpoBaHMeE  TeKCTa
Nnoab30BaTeIbCKOro 6/10Ka aHHOTALLMI NPU BbIBOAE HA YEPTEXK.

Pa6orac ANHAaMUYECKUMUN NOCTPOEHUAMM.

e BHeceHbl AOpPaboOTKM 419 AMHAMMYECKMX MPUMUTMBOB «CMelteHne» n «ConpsaskeHue» (MeHo
Pucosathb - CMeLLeHuA):

—  WcknroyeHa BO3MOMKHOCTb BbibOpa B KauyecTBe 6a30BOro NpUMmUTMBA camoro cebs;

— T[Mpn  OTCYTCTBMM TFEOMETPUUECKOTO  COMPSAMKEHUA, BbIBOAUTCA coobLleHue o
HEBO3MOXHOCTM MOCTPOEHUS CconpsXKeHusa. PaHee conpsaxeHue cTpousocb «bes
npeaynpexaeHna» B HyAeBblX KOOPAUHATAX,;

— PeanvsoBaHa BO3MOKHOCTb MCNOb30BaHMA GyHKUMIM Pa3opsaTtb 1 Pa3opBaTb B TOUKe
(meHto PepakTpoBath - PazopBaTb/Pa3opBaTh B TOUKeE);

— BBOA paccTosHMA NPOM3BOAMUTCA B KMETPaX», paHee OHO 3aJaBasiocb B popmaTe «nK+»;

— [pwn BBOAE OCEBON NMHUM B KOHTEKCTHOM MeHlo gobaBneHa KomaHga «OTMeHUTb
nocnegHuii BBoaY,

— [pu gobaBneHMM U pesakTMPOBAHUKN CMELLEHNI peann3oBaHa GyHKUMSA, NO3BOAKOLLLAA
YKa3aTb MNONOMKEHME XapaKTEPHOM TOUYKM (TOUKM M3MEHEHWS LIMPUHbI), OTHOCUTE/bHO
Noboii BU3yanbHO yKazaHHOM ToUkK. (MKM — PaccTosiHMe OTHOCUTEIbHO).

MHbopmaunoHHaa mogens.

e BHeceHbl usmeHeHua B paboTy c mogenamu B popmare *.ifc:

— MWcnpaBneHa yacTHaa owubKa npu aKcnopTe CBOAHON MHOOPMALMOHHOW MOLENU B
dopmar IFC. OwmnbKa morna Bo3HMKATb, €C/IM CBOAHAA MOAENb COAEPIKaNa COCTaBHble
KOHCTPYKLUMM, He umetowwme smdx-tuna;

—  WcnpaBneH 3KcnopT nosib3osaTesnibcknx csoicts B IFC. Tenepb Ana nosb30BaTeNbCKUX
Habopos aTpmbyTos ucnonbayerca tun «lfcText» smecro «lfcLabel», uto ob6ecneunsaer
nonHyl coBmecTMmocTb ¢ IDS-npoBepKamu M KOPPEKTHy nepesdady 06beMHbIx
TEKCTOBbIX OMUCaHWIA;

— [Ona csogHoi MHbOpPMaUMOHHONW Moaenu ao6aBieHO aBTOMaTUYECKOe 3arnosiHeHue
aTpubyTUBHbIX AaHHbIX naowaan 2D/3D no nosepxHoctn 3emnn (RoburExistingSurface).

e CaenaHbl JononHeHua no paboTe c TBEPAOTENbHBIMM O6bEKTAMMU

— [Ona 3D Ten po6aeneHbl HACTPOWMKM MX OTOBpakeHMA Ha ceyeHuax (meHio Cepsuc -
HacTpoitka - 3D mopenb). MimeeTca BO3MOMKHOCTb HAacTPOWUTL LBET U TOALWMHY JUHMIA
KOHTYPOB, a TaKKe LBET M MPOo3payvyHOCTb 3a/MBKU. 3afaHHble napameTpbl LBeTa U
MPO3PaYHOCTM 3a/IMBOK YUUTLIBAIOTCA TaK YKe Ha BbIXOAHbIX YepTesKax B BUAE LITPUXOBKMU;

— MWcnpaBneHa 4YacTHas owmnbKa noctpoeHusa nosepxHoct no 3D Tenam, KoTopas mornaa
BO3HWMKHYTb NPW HA/ZIMUMK B MPOEKTE MOAE/EN UHKEHEPHbIX ceTeit (MeHto MoBepXHOCTb
— MNocTpoeHus - MocTpouTb NOBEPXHOCTb MO TBEPAOTENBHOK MOAENN).

YepTerkn u BegoMOoCTU:

o [ins anemeHTa «YepTexk» peasnsoBaHbl LONOJHUTE/IbHbIE BOSMOXKHOCTM A1 paboTbl C IMCTamu
- pobasneHune, yaaneHue, nepeumMeHoBaHNe, USMEHEeHUe PasMepoB INCTA (KOHTEKCTHOE MEeHIo
JNCTa Ha HUKHEWN NaHe M AOKYMEHTA);

o [lpn pobaBneHWM HOBOFO BUOOB020 3KPAHA HaA AWUCT AMHaMMuyeckoro 4yeptexka (*.DWP),
Hanpumep 4yepTerka Npoduan, NoNnepeyHMKos, NPodUASA CeTU T.M., HA AAHHbIN BUAOBOKN 3KpPaH



BCerJa BbIBOAM/ICA NEPBbIA y4acTOK NPodmasA, Nepsblii NONEpPeUYHNK AN y4actoKk cetn. OwmnbKa
MUCNpaBneHa;

e [lono/IHEH UHCTPYMEHTapuii paboTbl C BBIHOCKaMM YCNOBHbIX 0603HAYEHWNI B MaKeTax YepTerKen
NPOAO/IbHOTO M NonepeYyHoro Npoduas. BbIHOCKM NpU NepemMeLLeEHNN YCAOBHbIX 3HAKOB MOTyT
6bITb OTKNHOYEHBI NN OTOBPAXKATLCA C NONKAMMU;

e |llcnpassieHa 4acTHaA owurbka GopMMPOBAHMA YepTerka MNPOoAOSbHOIo nNpoduas Tpaccbl Npu
CNIOMKHbIX NOAMMUCAX KOMMYHUKaUNii (M3 Mogynsa «MHKeHepHble ceTu»);

e [lnA BEAOMOCTM NO TOYKaM MnoBepxHocTu (MeHto MpoekT - Co3gaTb BefOMOCTb - Mo TouKam
NoBepxHOCTU) fao6aBneHbl ABa HOBbIX Tera, MNO3BO/AIOLME MOAYYUTb reorpapuyeckue
KOOPAMHATbI TOYeK B AecATMYHOM dopmaTte. basoBbili Wab/oH BEAOMOCTM HE U3MEHEH, Terun
MOryT 6bITb 406aBNEHBI CAMOCTOATE/IbHO NYTEM PEAAKTMPOBAHMA WaboHa BeAOMOCTH,;

e [lpn dopmMMpoBaHNM BEAOMOCTM MepecekaemblXx KOMMYHMKaumit (MeHio Mpoekt - Cosgatb
BeAOMOCTb - [lepecekaemblX KOMMYHUKaLMIA) MOrna BO3HWMKaTb OwMBKa B cAydae, Korga
NnjaaHoOBOE NONOXKEHNEe KOMMYHMKALWK COBNagana C OCbto Tpacchl - OlWMBKa yCcTpaHeHa.

KapTtorpamma pa6or:

e PeannsoBaHa BO3MOXHOCTb CKPbITUA OTAENbHbIX OTMETOK KapTtorpammbl. Onums nossonset
CKpbITb KaK OTAE/NbHYIO NOAMUCb OTMETKU, TaK U BeCb BJIOK OTMETOK LEe/NMKOM. 3NeMEHTDI,
KOTOpbIM 6blN 3a4aH MpM3HaK «CKPbIT» aBTOMaTUYECKM NepemMeLlatoTca Ha OTAEeNbHbIN CNol
«CKpbITble 31eMEeHTbI»;

e PeanusoBaHa onuuAa, No3BO/IAIOLIAA HACTpauBaTb BMAMMOCTb Y3/10B Ha MEpeceyeHun CeTku
KapTorpammbl U IMHUU HyneBbIx paboT (HacTpoiika mogenu OTobparkeHue - MoKasbiBaTb y3/bl
Ha /IMHUK HyNeBbIX PaboT);

o  [1nA 3HaYeHN 06beMOB HACbINWN N BbIEMKU A06aB/EHA BO3MOXHOCTb PUCOBATb MX HA BbIHOCKE,
a TaKXe nepemelLatb 6a30BYy0 TOUKY B paMKax KBaZpaTa KapTorpaMmbl;

e [Ipu nepemelLeHMM y3a1a KapTorpammbl (610Ka OTMETOK) Tenepb OH aBTOMaTUUYECKM pUcyeTca Ha
BbIHOCKE C MOAKOMW M 6N0KOM «KPecTUK», HanpaBieHWe MNOJIKU BbIHOCKM oOnpeaensercs
aBTOMATUYECKU;

e Peanu3oBaHa KoMmaHAa «[06aBuUTb y3en KapTorpammel» (MeHto Kaptorpammel - lo6aButb y3en
KapTorpammbl). OyHKUMA NO3BOAAET B NPOM3BOIbLHOM MECTe KapTorpamMmbl BCTaBUTb B/10K
OTMETOK, B T.4. CAeNaTb €ro Ha BbIHOCKE;

o [lopaboTaH MexaHW3M COXPaHEHWA MOJIOKEHUS 3/IEMEHTOB KapTorpaMmbl. PaHee nonoskeHue
nepemeLLeHHbIX 31eMeHTOB (OTMETKU, 06beMbI U T.4.) AN HAaCTPOEHHbIX HA BbIHOCKE MOT/O0 He
COXPaHATLCA, HanpUmep, NPY U3MEHEHUWN FPAHULLbI KAPTOTPAMMb.

BakHo! [on10}KeHNe 31eMeHTOB COXPAHAETCA B C/yvae, KOr4a He MPoMcxoauT nepepasbuskm nnm
CMELLLEHMA CETKM KapTorpammbl. 1A GUKCUPOBAHUA NONOMKEHUA CETKU MOXKHO UCMNO/b30BaTb
bYHKUMIO «BbIPOBHATL CETKY KapTOrpamMbi» MO TOYKE U YTy,

e HeKkoppekTHO nepemellanacb Tabnvua o6bEeMOB NpM 3afaHHOM Yyrae MNOBOPOTA CETKU
KapTorpammbl. OwmnbKa ucnpasieHa;

e He BbINONHANCA pacyeT KapTorpammbl METOAOM KBaApaTOB B CAyvyae pasdbUeHUa CeTKu
KapTorpammbl «no noaobbekty». Ownbka ucnpasneHa;

e Peann3oBaH OTAE/NbHbIV CTUAb 0popMaeHNa anA Tabanubl 06beMoB KapTorpammbl (HacTPOMKM
OdopmneHue - TeKcr);

e 3afaHHaA MaCKMpPOBKa A4/1A 3N1EMEHTOB KapTOrpaMmbl Ha YepTerke 0Tobparkanacb He KOPPEKTHO.
OwwnbKa ncnpasneHa;

e 3afaHHbIV B HACTPOMKax KapTorpaMmbl LBET LUTPUXOBKM He NepesaBasica Ha YepTex, B c/yyae
€C/N y 3TON WITPUXOBKM B BubanoTteke 6bin 3agaH uget "'no 610Ky". OwnbKa ncnpasneHa;

e BHeceHbl pasnuyHble AOPabOTKM U UCNPaBAEHWA B YacTW BBOAA AOMOJNHUTE/IbHOIO KOHTYpa
KapTOrpamMmbil;

e CaenaHbl Apyrve YacTHble UCNPaBAEHNA ANA PA3IMYHBIX METOL0B pacyeTa KapTorpaMmbl.



JlononHeHMA NO reoIOrMYECKOMY peaaKTopy:

e JlobaBneHa BO3MOXHOCTb BPYYHYIO 3343aBaTb GUKCUMPOBAHHBIN ANMAMETP OKPYXKHOCTM A1a Tera
«Mopnucu cnoes». [ns 3TOro B CBOMCTBax Tera ucnosb3yihTe onuuio «Mosb3oBaTenbCcKuUi
ANaMETP KPYXKKa» 1 YKaXKUTE HY)KHOE YMC/IOBOE 3HAUYEHME,;

e lcnpaBsaeHbl YacTHble oWnbKM Npu paboTte GpyHKUMM «BCTaBKU BbIPabOTKM Ha OCHOBe pa3pesa
KOHTYpOB cnoes npodunsa/nonepeyHnKa» 1 onTMMM3IMPOBAH MEXaHU3M 3amnucu rpyHToB ANA
WCK/ItoYeHUa aybnnKaToB B sleceHde epyHMo8 MOLENN Fe0/IoTUMN.

Mpouyee:

e [lobaBneHa BO3MOXKHOCTb pacnonarate $Gaiabl CBOAHbLIX AOKYMEHTOB (YepTexkel MaaHWeTos,
¢alinoB MHPOPMALMOHHBIX MoZeneil) C MPUBA3KOM K aKTUBHOM mopenn (meHto Cepsuc -
HacTpoiika - BbixogHas AOKyMmeHTaumsa). HacTpoiika nyTu 3agaetcs Yyepes Tern %modelFolder%
(nanka aktnsHoW mogenn) n %modelPath% (nyTb akTMBHOM Mogenw);

e UcnpaeneHa ownbKa BCTaBKM cbopku *.tlc us okHa 3D-Bug (pobasneH aBTONepexos B OKHO
«MnaH»);

e [lopaboTaHbl HaboPbl AOCTYMHbIX TUMOB ANHWUI N WPUDTOB;

e lcnpaeneHa owmnbKa pefakTMPOBAHUA NONb30BATEIbCKON NaHe M MHCTpyMeHToB (meHto CepBuc
— Hactpoiika naHenu MHCTPYMEHTOB) B C/ly4Yae, eC/IM OHa COAEep)Kana BbiNafatowmin CNUCOK
KOMaHa;

e lcnpasneHa owmnbKa camonpoussosibHoro oTkpbiTna Visual Studio Code npwu sbibope Ha naaHe
TLC-mogenu, cBAzaHHaA ¢ nocneaHnmmu obHosnaeHuamun VS Code;

e lcnpasneHa owmnbKka nmnopTa ¢ainos ¢ atpubytom «TosbKo uTeHne» (CTPYKTypa NpoekTa —
[ob6asuTb — CywiecTtaytowwmii paiin).

MNoapobHee O03HAaKOMMUTLCA € (YHKUMOHaNbHbIMU AONOAHEHUAMU BOWEAWMMMU B BeCeHHee
o6HoBNeHne moayneit TonomaTtuk Robur - M3bickaHua u FeHepanbHble NAaHbl, a TakXKe AopaboTKamm
B YacTu obwennatpopmeHHOro pyHKLMOHana moxkHo B Bugeo: (VK| YouTube |Rutube)

Ona ctabunbHoil KONNEKTUBHOM paboTbl HeobxoaMMo 06HOBIEHME UCNOAb3yeMbiX Mmogynein Oo
aKTyanbHoW Bepcuun. Mpu paboTe B pa3HbIX BEpCUAX BO3MOXKHA YacTUUHaA NoTepA AaHHbIX.

ApxmB:
0 Cnucok nsmeHeHmi no MckycctseHHbIM coopyskenmam (Hoabpb 2025)
o O6wme nsmeHexma no scem npoaykram (Hoabpb 2025)

" HAYHHO-NMPOW3BOOCTBEHHAA OUPMA
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