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C6opka 16.0.62.9 Mau 2026

OTHOCUTeNbHO npeapblayweit c6opku nporpammbl (c6opka 16.0.60.11) 6bian caenaHbl cnegyowme

U3MEeHeHuA.

MpoeKTupoBaHUe NHXKEHEPHDbIX cetem:.

MNogpobHee 03HAKOMUTLCA C U3MEHeHUsMU B mopayse <UHKeHepHble CceTU» B BUAEO.
(VK| YouTube|Rutube)

Bs0o0 u pedakmuposaHue cemu.

Job6aBneH mexaHU3mM AMHAMNYECKOW NPUBA3KU IMHUN CeTU K 6A3UCHOU NINHUK

— B KavectBe 6asucHoi (OMNOPHOI) NMHUKM MOMKET bbiTb MCMO/Mb30BaHA NUHUA CETH,
NOAVAUHWA, CTPYKTYPHAA ANHMA UAK Tpacca (106oi AnMHENHbIN Noao6bEKT), KoTopble
MOTYT HaxoAnTbCsA B 1060 moaenu;

— HasHayeHMe npuUBA3KM K OA3UCHON NMHUWU BBINOAHAETCA Yepe3 QYHKUUIO MEHI0

PepakTnpoBaHue ceT — HasHaunTb 6a3UCHYI0 IMHUIO. [lONONHUTENBHO MOXHO C034aTb
HOBYIO NPUBA3AHHYIO IMHUIO CETM BMecTo Bblbopa cywectaytowel (MKM — KoHTeKkcTHoe
MeHIo GyHKUMH).
Mocne 3TOro yKasbiBalOTCA MNapameTpbl MPUBA3KM K BbIOPAaHHOM AUMHWUK, NMPU 3TOM
reomeTpus UCXOLHON TMHUN U3MEHSETCA B COOTBETCTBMM € 6asmcom. MUKeTax 1 oTcTyn
no 6a3MCHOM NMHMUM MOTYT ObITb YKa3aHbl rpaduUecKku, Yepes AMHAMUYECKME OKHA MK
OMNUMMN KOHTEKCTHOTO MEHIO;

— B TouKax nepenoma 6a3ncHOM NMHMM A06aBAAIOTCA Y3/1bl UM BEPLUMHBI C TPebyembIMM
KOHCTPYKLMUAMM.

— [Mpu HasHayeHun 6asnca B pasgen CBOWCTB AMHUKU ceTu «CcbinKku» [06aBaaoTCS
COOTBETCTBYIOLME 3HaYeHUA aTpmbyToBs (HaumeHoBaHMe 6a3nca, CMeLLeHNe, NMUKeTax) ¢
BO3MOHOCTbIO MX MHTEPAKTUBHOIO MU3MEHEHMSA,

— [pu usmeHeHUN reomeTpmm 6asmca O6HOBNEHNE MOMOKEHUSA IUHUM CETU MPOUCXOLUT
nNpu MCNoNb30BaHMU GYHKUMUU MeHo «YTuantbl — OBHOBUTL NO 6a3UCHOI NNHUKY,
napameTpbl OOHOBAEHMA MPUHMMAIOTCA MO HACTPOMKAM, BbIMNONHEHHBIM B OKHe
HasHayeHus 6asuca (Tvn y3na/BepLunHbl U T.4.).

JobaBneHa ¢yHKLMA CYMTBIBAHUA TUNA Yy3/1a, CErMEHTa, GyTaAapa UAN AUHUM CETU C NAaHA Npu
BblOOpE TMNA 31eMeHTa. ITO NO3BO/IAET 3HAYUTE/IbHO YCKOPUTL BBOZ OAHOTUMHBIX 3/1EMEHTOB;
Job6asneHa ¢yHKUMA «BbibpaTb 06pasylolwme NPOTAXKEHHble 3/1IeMEHTbI» MO aHanorMmM ¢
BbI6OPOM 06pPa3yIOLLUX CEFMEHTOB, Y3/10B, BEPLUMH,;

MepenmeHoBaHbI NapamMeTpbl OTMETOK Y3/10B C KOHTPOEM OTMETOK Bepxa M Husa (Konoaupl,
Kamepbl 1 T.4.);

MapameTpbl cermeHTa (TMN OCHOBaHWA, M3ONSALUW, XapaKTepHas OTMeTKa M Ap.) Tenepb
COXPaHSATCA NPU CMEHEe TMNA CerMeHTa Yepes CBOWCTBA;

Mpun uncnonb3soBaHun GyHKUMKM «[lobaBuTb yTnAp» 3HA4YeHMe OTCTyna KoHua o¢yTaapa
BbICTABNAETCA OTHOCUTE/IbHO KOHUA cermeHTa (Mo aHaNorMm ¢ peLakTOPoOM KOHCTPYKLUK);
[JobaBneHO aBTOMaTMYECKOe BbICTAaB/AEHME Y3/10B NEPMNEeHAMKYNAPHO 6asncHOW Mogenu npu
PY4YHOM BBO/AE KOHTAKTHOW ceTu (MeHIo MHKeHepHble ceT — Beoa ceTi — [106aBUTb KOHTAKTHYIO
cetb);

CTpOKOBbIM CBOMCTBaM 3/IEMEHTOB ceTu Ao6aBneHa BO3MOXHOCTb CHpoca 3HaYeHMsA Ha «Mno
ymonyaHuio» (KpacHbIi KpecT);

NcnpasneHa owmnbKa npu Boibope ysegomaeHua 13 «Cnucka owMboK» U3 mogenu Apyroro Tmna;
[JopaboTaHa CTPYKTYpa CBOMCTB Pa3/IMYHbIX 3/IEMEHTOB CETEMN.


https://vkvideo.ru/video-31725289_456239333?list=ln-rSOH0QK1S4ZgvBf52O
https://youtu.be/hMbh0TISZoQ
https://rutube.ru/video/abb7c78efd02fbba0f708308c34a6b44/?r=plwd
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OdgbopmneHue rnaaHa cemu:.

e B BbIHOCKax HOBOroO TUMa Yy Pas/IMYHbIX 3/1EMEHTOB CeTU A06aBneHa BO3SMOMKHOCTb CO34aHUSA
HECKO/IbKMX BbIHOCOK MO 04HOMY 06BbeKTy 1 noanucei 6e3 BbIHOCKU:

— [na storo ucnonb3ytoTtca cepsucHble Tern %Line % un %NoLine % (Ha sbiHocke / 6e3
BbIHOCKM). Bce AaHHble Nocae Takoro Tera onpeaenatoTcsa Ha 3Ty NoAMNUCh.

— [ononHuTenbHo paHHble Tern MO3BOAIAT ONPeaenuTb MOMOXKEeHWe NoAnUCU Mo
cmeleHuio KoopauHat X u Y, Hanpumep %Line X:def;Y:def%, rge def - cmewenune no
YMONYAHUIO OTHOCUTENIbHO TOYKM BCTaBKM, KOTOPOE MOMKHO 3aMEHUTb Ha 3HayeHue
CMeLLEeHMA B MeTPax.

— HoBble TerM AOCTyMnHbl B HAacTPOMKax MOAMNMCK B modenn cetu. Ecnn aaHHble Tern He
MCNONb3YIOTCA, TO MOANUCH MO YMOAYaHWUIO GOPMUPYETCA HA BbIHOCKE B KOOPAMHATAX No
YMONYAHMIO;

e [lonosHuTeNbHO fo6aBneHbl TErM 3/1eMEHTOB CETU:

— CepsucHbIii Ter <cat>TEXT</cat> (circle around text) - Bo3MOXHOCTb 3aKNHOHEHUA AAHHbIX
B OKPYKHOCTb;

— [Ounametp oyTaapa BHYyTpeHHWI / BHeWHWA o6aBieHbl B Tery NoAMNMCU CEerMeHTa;

— [Onwuna 2D / 3D no anHuu cetm gobaBneHbl B Tery NoAnMcu CermeHTa, NPOTAXKEHHOro U
byTnapa;

— Tloanucy cermeHToB Ha cnoe «Cxema cetu». %SegmentDepthEg% - pacctosHue po
XapaKTepHOW TOYKM (cermeHTa) oT yepHoi 3emnu; %SegmentDepthPg% - pacctoaHue ao
XapaKTepPHOW TOYKM (CermeHTa) OT MPOEKTHOW 3eMAN;

— Yrnbl noBopoTa y3na B naaHe n npodune: %NodePlanAngle% n %NodeProfileAngle%;

— WcnpaBieHbl pa3nnyHble OWNOKKU B TEFraxX 3/1EMEHTOB CeTel.

e [ins 6onblueit rmbKocT odopMAEHMA NNAHA MHKEHEPHOM CETU yAaNeHa CMCTEMA KOCHOBHbIX —
LONONHUTENBHBIX» CNI0EB B MOAENN ceTU. Bce cniom paboTatoT 1 0TobparkatoTca He3aBUCMMO APYT
oT apyra.

e [lonosHuTeNbHO MoagepkaHa cuctema b6/0KMPOBKKM C/loeB mogenu cetu. McnpasneHbl
pas/iMyHble OWMBKM Ha3HAYeHMSA LLBETOB 3/1IEMEHTOB U Noanucen;

e lcnpaneHo oTobpakeHWe rpuMNoB MNOAMNWUCENA  3NEMEHTOB CeTU MNpU  OTKAKOUEHUU
COOTBETCTBYHOLLMX C/I0EB;

e CBOWCTBY MPOTAMEHHOTO 3/nemeHTa «OTOBpakeHuMe B peanbHOM pasmepe» a06aB/eHbI
BapuaHTbl «HeT / OgHa nnnua / [ige AMHUKM» (CKpbIBaTh B C/10e «PeanbHble pasmepsbi», pUcoBaTh
B o4Hy / ABe AMHUN);

e [lobaBneHa MAaCKMpPOBKA TEKCTa 3aCeYkM MMKeTaXka JMHWKM CeTU NO HaCTpoiKe Moaenwu
«[106aBNATb MaCKMPOBKY Nog TeKkcTom — Ha anHunax» (pasgen «MnaH»);

e [lopaboTaHa HacTPOiKa OTOOpPAXKEHMA CErMEHTOB 4BOVNHON IMHNEN B OKHe «[naH» — nobasneHa
BO3MOYKHOCTb YKa3aHMA AMAMeTpa, OT KOTOPOro cermeHT byaeT oTobpakeH ABOMHON NMHUEN;
[BOVHAA NIMHKA Tenepb 0TobpaykaeT peasibHbli BHEWHWI anameTp / WWMPUHY cermeHTa;

e  ONTUMM3MPOBaHbLI UMeHa BIOKOB 3/1IeMEHTOB CeTell MPU SKCNopTe NaHa BO BHewwHMe GopmaTsbl.

lMpoghune cemu u Yepmecu.

o [lobasneHa ¢yHKUMA BbICTPOro nepexoda Ha WM30/JMPOBaHHbIA anemeHT npoduna (MKM —
N3onuposatb B OKHe MNpodunb cetn). Mepexos OCYLLECTBASETCA TOAbKO Ha ONpeaesneHHYyHo
JIMHUIO CETU, BUAMMOCTb NPOYMX OTKAHOYAETCA;

o B nognpodunbHyto Tabanuy okHa «lpodunb cetn» fobaBneHbl TerM OTHOCUMTEIbHbIX OTMETOK MO
npoduAsM KOHCTpyKuuii cermeHToB (1-10) oTHOCUTENBHO YepHOW U NMPOEKTHON NOBEPXHOCTEMN
(pasgen «Mpodunu — OTHOCUTENbHBIE OTMETKUY);

e B Hactpoiku moaenu «Mpoduab» aobasneHa BO3MOXKHOCTb BbIBOAA OTMETKU CETMEHTA B y3/1€ U
BEPLUMHE CErMEHTa [10 YKa3aHHOro npoduas KOHCTpyKumm cermerTa (1-10);

e [lo6aBneHa BO3IMOXHOCTb Bbl6Opa XapaKTepHOM ToukM gna GyHKuun «MocTpouTb npodunb ¢
yyetom penbedar (Mo yMoNYaHMIO NO HACTPOMKaM);

e [lobaBneHa BO3MOMKHOCTb Ha3HauyeHUs TUMNa OCHoBaHuA ans ¢yTnapos cetu (cBOMCTBO
«MapameTpbl — OCHOBaHUE») No aHaNOMMM C CerMeHTamu ceTu. NMpuopuTeT HasHaYeHHOro TMNa



OCHOBaHMA ¢yTaApa Bbille, Yem Yy cermeHTa. BapuaHT Tuna ocHoBaHua «fo cermeHTy»
aBToMaTUYeCcKK onpeaenseT ocHoBaHMe $yTaspa COrnacHO HAaCTPOMKE POANTENLCKOrO CErMeHTa.
B HacTpoikm mopenn cetn «Obwme — MapameTpbl anemeHTOB» AobaBieH nogpasgen ¢
Ha3HaYeHMEeM OCHOBAHMA N TONLLMHbI OCHOBaHMA Ana GyTAAPOB NO YMOJYaHMUIO.
JononHuTenbHo noagepkaH napameTp «TONWMHA OCHOBaHUA» Ans OYTAAPOB, KOTOpPbIi
No3BO/IAET YYECTb X MPU pacyeTe OTMETOK HOMUHA/IbHbIX TPaHLLEN;

Moanuce 3arnybneHusa ot YepHo/NPoeKTHOM 3emMan NO BepLUMHE Ha Npoduie NPoM3BOANTCA A0
YKa3aHHOW XapaKTepHOoM Touku (paHee Bceraa Ao «J1oTkay);

JopaboTaHa ¢yHKUMA «CKPbITb TOUKY NPOdUNA». NOAAEPKAHbI AOMNONHUTE/IbHbIE XapaKTepHbIe
TOYkM (Havano, KoHey, oyTAApa); NOAAEPNKAHO CKPbITUE AOMOAHUTENbHbIX AaHHbIX B
noanpoduabHoli Tabaunue; opaMHaTbl XapaKTePHbIX TOYEK BblAe/1eHbl 3e/IEHbIM LIBETOM;
OTobpaxkeHne MOAK/NOYEHUS CEerMeHTa B Yy3/le pPeasiM30BaHO COMacHO Ha3HAYeHHOM
KOHCTPYKLUU,

BbiBO4, MoAnMCcM MO opaMHaTe NOAKNOYEHUs B y3fe AobaB/ieH Ha 4yepTe NpPoLo/bHOro
npoouns;

[JobaBneHa BO3MOMKHOCTb CKPbITUS MOAMNUCKM NO OpAMHATE AN MepeceyeHUin CEermeHTOB U
NoAKNoYeHNi B y3nax (cBoicTBO pasgena NepeceyeHnsa — CKpbITb NOAANCH NO OpAUHaATE);

B csoictea BepwunH nnaHa / npoduna pobasneHbl napamerpbl no SMAX-TUMy, a TakKe
BO3MOHOCTb Ha3HayeHuA noAanucyu no opauvHaTte B npoduae nNo aHaaorMmM C y3fnamu CeTu.
JobasneH pasgen 6U6AMOTEKM NoANUCEN NO opAMHATE C TEeraMy BEPLUNH;

[ob6aBneHo oTobpaskeHue cTaHAaPTHLIX 3 mogeneit y3nos 6e3 KOHCTPYKLMIA (Kamepsbl, Konoaua
W T.4.) Npy Bbibope oTobpaxkeHus Ha npodune «Paspes 3D mogenn»;

Y3nam-ccbiikam g06aBneH BbiBOZ, YC/NOBHbIX 3HAaKOB NPoduaa No poauTeNibCKMM y3nam ans
«Pa3pesa 3D moaenmn»,

B HacTtpoitkm mogenu cetn «lpodunb — JiInHMM B OKHe npoduna» pobaBneHa HacTpoliKa
OTOBPANKEHUA CErMEHTOB Ha NPOAO/LHOM Npoduie B BapMaHTax a0 CTEHOK y3na / Ao ueHTpa
y3na». [laHHas HacTpoiKa yBaA3aHa Ha oTobparxKaemble XapaKTepHble TMHUM CETMEHTA COrMacHo
HacTpoiKe npoduns;

B HacTpoikn moaenu «Mpodunb —JInHum B okHe npodpuna» gobasneHa HacTPOKa LUBETa YPOBHSA
BOZbI MO rMAPaBANYECKOMY pacyeTy;

[NobasneHo ycnoBHoe oTobpaxeHne mogdenu «BogonponyckHaa Tpyba» Ha npodunb
WHKEeHepHo ceTy,

[Job6aBneHbl YacTHble USMEHEHUSA B NOBeAEHME Y3/10B TUNa «Bpeska»;

B KOHTEKCTHOE MEHI0 MO NOJIb30BATENbCKUM MOCTPOEHUAM NPOPUNA BbIHECEHBI GYHKLNN MEHIO
«PepaKtnpoBaTtb»;

Monb3oBaTesnbckoi oTMmeTKe (OKHa «Mpodunb ceTu» n «CedeHune») gobasneHbl HACTPOMKM TUNa
BbIHOCKM, a TaKKe A0NONHUTE IbHbIE NapaMeTpbl 0GOPMAEHUS;

Job6aBneHbl rpmnbl NepeHoca Noab30BaTe/IbCKMX MOCTPOEHUI B MaKeTe YyepTexka NpoLao/ibHOro
npoduns;

BeoMOCTb NMPOTAMKEHHOCTU IMHUN CETU Ha YepTexke Npoduaa Tenepb yYnTbiBaeT pasgesneHue
YHUBEpPCA/bHbIX TPYO B 3aBUCMMOCTU OT AMAMETPa;

NcnpaBneHbl pa3nMyHble OLWMBKN OTMETOK B Tabanue YepTerka npoduns cetu,

NcnpaBneHbl owunbkn yepterka [HB: nonoxeHwe CTPYKTYPHbIX JIMHUI NepeceKkaemblx
KOMMYHMKaLLMIN; pacyeT OTHOCUTE/IbHOM OTMETKM Mo Tery «PasHuua OTMETOK»;

NcnpaBneHo NosoXKeHne nepecekaemMblix CeTel Ha yepTexke nepecevyeHmin Npu KpMBOJIMHENHOM
npoodwune,;

NcnpaBneHbl oWMBKM 4YepTexka KooALUEeB. BbiBOA, OTMETOK COrM1acHO HaCTPOMKam TOYHOCTM
MO/JIENIN CETU; OLLUMBKN B 3HAUYEHUAX OTMETOK 3EM/IN N KPbILWKM KONOALA.



CeyeHusa cemu.

JobaBneH mexaHU3M CO34aHUA NonepeyHbIX CEYEHUIN MO AMHUN CETU:

— [ob6asneHo pabouyee okHO CeueHune, KOTOpPoe OTObpaKaeT AMHAMUYECKME NONepeYHble
ceyeHua Mo AUHUKM ceTu. [lobaBneHWe HOBbIX CEYEHWIN MPOM3BOAUTCA Yepe3 MEHH
UHKeHepHble ceTu — MNMpodunb ceTn — Co3paTb ceueHue;

— Pabouyee OKHO OTOOparkaeT ceyeHune TEKYLLEN N NPOYUX MOAENEN CeTeN, paccekaemble
MOBEPXHOCTU W  [OMNOJHUTENbHbIE NOCTPOEHMA. HACTPOMKM TEKCTOBbIX AAHHbIX
NPUHUMAIOTCA MO pasaeny HacTpoek moaenn «lMpoduab» n TekcToBomy cTuto «CeveHunn
cetTn;

— LUupuHa ceyeHns NpuHUMaeTca no HacTpolike mogenu (Mpodunb — LLInpuUHa ceuyenms) u
MOMKET bbITb OTPEeaKTMPOBaHa Yepes CBOMCTBA CEYEHMA B OKHE Npoduna cetu;

— B oKHe «CeyeHune» NoaaepKaHbl Noab30BaTeIbCKME NOCTPoeHUA (OTPE30K, OKPYIKHOCTD,
OTMETKa, pa3mep, BbIHOCKA) aHANOMMYHO OKHY «Mpoduib ceTu», a TakxKe IMHENKa BbICOT
N HUMKHASA NaHeNb C MHCTPYMEHTaMU;

— [lo6aBneH MexaHW3M CO34aHNA AMHAMMUYECKOTO YepTexKa cedeHuns (MeHo VIHKeHepHble
ceTn — YepTekm — Co3aaTb YepTeKMU CEYEHUIA).

KoHcmpykyuu cemu:

3HauMTeNbHO ONTMMM3UPOBAHA CKOPOCTb OTKPLITUS M Ha3Ha4yeHus WabJOHOB KOHCTPYKLUMIA
Y3/10B, BEPLUNH N CEFMEHTOB CETU, UCMPAB/IEHbI Pa3/iMyHble OLWNOKM PaboTbl WabaoHOB,
B peaakTop M WabaoHbl KOHCTPYKLMM CErMEHTOB A06aB/eHbI:
— TMapameTpbl BUAMMOCTM M OPOPMIEHUNA ONA NPOTAKEHHbIX 3/1EMEHTOB U GYTAAPOB, TaKue
KaK WabaoH BbIHOCKKN, OTOBParKeHNe BbIHOCOK B paboumx OKHax 1 ap.;
— [apameTpbl reOMEeTPUM TPaHLWIEM U MEXaHM3M HasHauyeHusa WwabsioHa TpaHLWeu Yyepes
CBOWCTBA;
— BHeceHbl pa3NinyHbie 4ONONHUTEIbHbIE U3MEHEHMA B CTPYKTYPE M NapamMmeTpax. YaaneHsl
aybnunpytolmecs pasaesbl CBOMCTB NPy paboTe C KOHCTPYKUUAMU CEFMEHTOB;
— OO6HOBNEHDbI CUCTEMHbIE WABAOHbI KOHCTPYKLMA CErMEHTOB B COOTBETCTBUM C 3TUMM
N3MEHEHUAMMU.
[obasneH BapuMaHT CMeLL,eHMA reoMeTpUn Hadvana / KoHUa 31eMeHTa KOHCTPYKLMM CerMeHTa «oT
cepeamHbl (ONOPHOrO) 3/1eMEHTa;
TouyeyHbIM 3n1eMEHTaM CermeHTa A06aBneH pasaen CBOMCTB «XapaKTEPUCTUKM MO KaTanory» c
BO3MOXHOCTbIO CMeHbI TMMa no 6ubanoteke, Smdx-Tuna u nx aTpmubyToB.;
[Job6asneH pa3BopoT ToueyHbix TLC-3n1emeHTOB cermeHTa Ha njaHe B COOTBETCTBUM C 3aZ,aHHbIMU
B KOHCTPYKLMM NapameTpamu;
McnpasneHa owmnbKa nogcyeta TodeyHbIx TLC-a1eMeHTOB cermeHTa, 3a4aHHbIX C LIArom,;
McnpasneHa owmnbKa NOCTPOEHMS BEPTUKANBHOIO y4YacTKa € NpoTaxKeHHbIMK TLC-anemeHTamm
(nocTpoeHue «uepes y3nbi»);
McnpasneHa olwmnbKa cmeleHuns TLC-31eMeHTOB KOHCTPYKLUMIM OTHOCUTENBHO Havana / KoHUa;
McnpasneHa owmnbKa npoduaa npu cMmBonax B HaumeHoBaHum TLC-anemeHTOB;
McnpaeneHa ownbKa co3gaHua yeptexa ceyeHusa (MeHio «lMoBepxHocTb — Co3gaTb ceueHune»)
npwv Haanuum B Hem cermeHToB ¢ TLC-anemeHTamu;
McnpaBneHbl UCKaXKeHUsA KOHCTPYKLMI Y3108 13 anemeHToB TLC Ha npodune;
MNoaneprkaHa 06bEKTHAA NpMBA3Ka K anemeHTam TLC B paboumx OKHax Nporpammei;
McnpaBneHbl YacTHble OWMOKM MeXaHM3Ma YKa3aHWUA CMELLEHUI 3/1eMEHTOB KOHCTPYKUUKU B
nnaHe (oNuMa BU3yanbHOro yKasaHUA Yepes peaakTop KOHCTPYKUMK);
JobaBneHo aBTOMaTUYeckoe 06HOBNEHWE OTPUCOBKM B paboumx oKHax npu cmeHe Tuna TLC-
3/1eMEHTa KOHCTPYKLMW CErMEHTa;
XpaHeHue wabaoHOB KOHCTPYKLUM nepemelleHo B dpaiin UserFilters. filter;
JopaboTaH MexaHW3M MOCTPOEHMUA CNOMKHbIX MOBEPXHOCTEN M C/I0€B TPaHLWelN U KOT/I0BaHOB,
MCMpPaB/ieHbl PasINyHble OLWNBKM NOCTPOEHMUS;
[ob6asneHo cBOMCTBO «HanmeHoBaHMe» A8 06beKTa TOUKM noakaodeHua 8 31 suae;
McnpaBneHa olwMbKa paspbiBa IMHUM CETU NPU OTKPLITOM OKHe «[lepeBa Moaenmn cetu».



Bedomocmu cemu:

JobaBneH mexaHU3m rpynnmupoBaHUA 3/1eMEHTOB CETU B cneLmbuKaLmu.

— Pas3anyHbIM 3nemeHTam MoLenn WHKeHepHon cetun pobasneHo csoicteo pynna
cneundukaummn. [aHHbli NapameTp SABAAETCA pPeaakTUpyembiM, MO YMOAYaHUIO
Ha3Hauyaetca no 6ubanoteke (ter 6ubaAMoTekm SPType);

— B cTaHAapTHbIM wabnoH Begomoctu cetn «Cneundukauma» aobasneHbl Tabauubl
rPynnMpoBKOM NO BblleyKasaHHOMY CBOMCTBY 4151 BCETO CNMCKa M CNUCKA C AeNleHNEM NO
JIMHUAM CeTH;

— [JononHutenbHo ceoncTBo «Ipynna cneundurKkaumm» gobaBneHo ceKuMam B pedaKktope
KOHCTPYKLMM y31a (LOCTYNHO TaKKe Yepes pa3aen CBOMCTB y31a «CeKuuu y3na»).

B BesomocTtb Konogues / y37108 Ao6aBnaeHbl AMHAMUYECKME Terv KOoaMyecTBa 3/1eMEeHTOB B
KOHCTPYKUMM y3na NO uAeHTUPUKATOpy. [aHHbIA MexaHW3M MO3BONAET CaMOCTOATE/IbHO
onpeaenaTo NOPAAOK CTONOL0B CEKUUI Y313 B BEAOMOCTY.

JononHutenbHo Ao6asneHbl WabaoHbl TabanL, NPUBA3KM KaHANM3ALMOHHbBIX U BOAOMNPOBOAHbIX
KONOALEB, a TaKXKe WabsoH BeAOMOCTU KOOPANHAT Y3/10B C AeNeHNEM MO NAEHTUDUKATOPY;

B BeaomocTb Konogaues / y3nos gobasneHbl Tern «OTMeTKa YepHoit / NPOeKTHOM NOBEPXHOCTU,
B BegomocTb nepeceyeHuin gobasieHbl Tern npedukca U BepxHero / HUMKHEro WMHAEKCOB
NMUKEeTaa;

McnpasneHo 3HaueHue «MonHOW rnyBuHbI KONoALEB» B BEAOMOCTU Kooaues (OKpyrieHue);

Unmepdgpelic, wabnaoHbl u bubauomeku cemell.

HdopaboTaH MHTepdenc, HACTPOMKNU, ONUCAHUS MEXAHU3MOB W KOHTEKCTHble MeHH YyHKUMMA
MOAENN UHKEHEPHOW CeTH;
B 6ubnnoTeky napameTtpuuyeckunx anemeHtoB TLC B pasaen «MHKeHepHble ceTu» fobasneHbl:

— EmKoOCTb;

— KabenbHblil NOTOK;

— O®yHpameHT,

— Purenb xecTkol nonepeynHbl KC.
HOopaboTtaHbl TLC moaenu pasaena «MHKeHepHble ceTm».

— TpoiiHuK;

— Ortsoga.
B pasgen «dnemeHTbl KOHCTpYKUMiA» aobasneH TLC:

— UWnyHT NNapceHa;
JobasneH noapasaen «InemeHTbl KOHCTPYKUUIA — MeTanNoKOHCTPYKLUMY» C S1eMEHTaMMU:

— [onoca 3azemnenus;

— LWeennep;

—  Yronok;

— Mpodunb C-06pasHbIi.
O6HoBneHa 6ubnnoTeka anemeHToB npousBoanTena «CraHgapTnapk» — AobasneHbl HOBble
3/1IEMEHTbI, UCMpaBeHbl napameTpbl U 3D-moaenn aeMeHTos;
O6HoBneHa 6ubavoTeka anemeHToB npoussogutena «Opora Engineering» («Onopa
WUHXUHUPUHI») — 06aBNEHbl HOBble KPOHLUTENHbI, OMOPbl U KOHCO/X, A06aBAEHbI pa3/inyHble
MauTbl, METaNNIOKOHCTPYKUMK, A3 P, neKopaTMBHbIE ONOPbI U LLOKO/IM. BHECEHbI KOPPEKTUPOBKM
B CYLLECTBOBaBLUME 3/1eMeHTbl bubanoTeku;
BHeceHbl MHOrOUYMC/IEHHbIE U3BMEHEHMSA B CBOMCTBA U CTPYKTYPY BMBNNOTEK UHIKEHEPHDIX CETEM,
ncnpasaeHbl OWKNOKK, A0PaboTaHbl YyCNOBHbIE 0603HAYEHMA, Ha3HAYeHbl HOBbIE MapaMeTpbl;
CaenaHbl NPaBKKU PasNYHbIX OLUMBOK U MMHOPHbIE UCNPABAEHMUS.



[ononHeHua no MHCTpymeHTapuio paboTbi ¢ NaowagHbiMmu o6beKTamu:

JobaBneHa o¢yHKLMA NpoeuMpoBaHMA BCeX 3/7eMeHTOB mogenn [lnowagxka Ha OMopHYH
NOBEPXHOCTb B «OAMH KAWK» (MeHio Mnowanka - CnpoeuupoBaTh NAOLLAAKY Ha OMOPHYIO
NOBEpPXHOCTb);

PeannsoBaHa gononHutenbHasa QyHKUMA, NO3BONAKOLLAA aBTOMATUYECKM CO34aBaTb TOYKM Ha
nepeceyeHnn CTPYKTYPHbIX IMHUI 1 pebep onopHOoK nosepxHocT (MeHto MaoWwaakv - YTuanTbl
- KonupoBaTb TOUKM nepeceyeHUs C OMNOPHOIK MNOBepxHOCTH). [MpumedaHue: GYHKLMA
MCNONb3yeTcA B pamMKax 33JayM Mo MpoeuupoBaHuio mogenu [nowaaka Ha OMNOPHYHO
NOBEPXHOCTb;

CaenaH pag aononHeHwui no pabote ¢ mogmndpuKaTopamu:

— J[JlobaBneHa KomaHaa Pa3BepHyTb YKNOHOYKasaTesb, KoTopadA Mo3BOASET ObICTpo
MOMEHATb €ero Haya/lbHYyl0 WM KOHeuyHyo Touku mectamun (MKM npu BblaeneHHOM
YKNOHOYKa3aTene);

— CpenaHa popaboTtka moaudukatopa Cnom. Tenepb 3a43aBaeMoe 3HAYEHME YLLIMPEHUS
CNoa onpeaenaeTca OTHOCUTEIbHO BbILLE/IENKALLLErO;

— Peanv3oBaHa BO3MOXHOCTb BblAe/IeHUA 31eMeHToB B OKHe Mopgudukatopbl 4vepes
knasuiy Shift;

— [lob6aBneHa BO3MOXHOCTb NepemeLLeHNn BblAeneHHbIX MOANPUKATOPOB NO CMINCKY MK
BHYTPb CO34aHHbIX rpynn (NanokK) nyTem nepetacknBaHua ux 3axkaTtoi JIKM;

— [Ana mopgudukatopos OTKoc, KaHaBa M T.4. M3MEHEH MO YMOJIaHMIO Lar LUTPUXOB
OTKOCOB Ha 2 M;

— [JobaBneHa BO3MOXHOCTb WM3MEHEHMA MapameTpoB wWpudTa MAM pPa3MepoB AaA
MogMdUKaTopoB YKAOHOyKasaTenb, [nowaaka u  PernoH (HacTpoiiku mogenwu
MnowapkKa-pasgen Moaudukartopbl);

— WcnpaneHa YacTHaa ownbKa, BO3HMKAtOLWAA Npu NocTpoeHnn moamduratopa bopatop
n CmeLeHue B C/1y4ae NPOXOXKAEHNA UX YEPE3 KHYJIEBYHO TOUKY».

B Bemomoctn obbemos (mMeHio Mnowaaku - Co3pgaTb BegomocTb - Begomoctb o6bemoB)
peann3oBaHbl HOBble TarM ANA BO3MOXKHOCTM pacyeTa M BbIBOAA CYMMAPHbIX 3HAYEHWUN
pasAnYHbIX xapaktepuctuk (Maowaab, O6bem M T.4.) OAHOMMEHHbIX MaTepuanos. BHeceHbl
COOTBETCTBYHOLME NSMEHEHUSA B CTaHAAPTHbIM WabA0H BEAOMOCTH,

MpM MCNoNb30BaHNM (GYHKLMM KOMMPOBAHWUA CEMaHTMYECKMX cBoicTB (MeHio [Mnowagku -
KonupoBaTb cemMaHTMuUecKMe CBOMCTBA) He MPOMCXOAMN0 nepeHasHayeHue cnos. Owmbka
NCNpaBaeHa;

NcnpaeneHa olwmnbKa He KOPPEKTHOIO NOCTPOEHUA TBEPAOTENbHOM MOAENN NAOWAAKM B C/lyYae
ecnn B KoHTtponnepe KAO oTcyTcTBOBaAM 3a4aHHble maTepuansl.

[na aktusHoM mogenu MnowanKka peanmsoBaHa BO3MOXKHOCTb OTOBpaxKeHMA B CTPOKE COCTOAHUA
(noa Kypcopom) ommemku 3emau v paboyeli ommemeku.

KaHanbHble BOA00TBOAHbIE JIOTKMU:

Peann3oBaH GyHKUMOHaNbHbBIA 610K No «KaHanbHbIM BOAOOTBOAHBIM NOTKaM» (MeHI0 3a4auu -
BogooTteoabl — [,06aBUTb KaHaNbHbI BOAOOTBOAHDIN NOTOK). MoapobHee cm. Bugeo: (Youtube
| Rutube | VK):
— T[peaycmoTpeHo ABa TMNa BOAOOTBOAHbLIX JIOTKOB — KaCKagHblli U C BHYTPEHHUM
YK/IOHOM;
— Jo6asneHa 6ubnmoTteka 6€TOHHbIX BOAOOTBOAHbIX OTKOB, BOAOMNPUEMHbIX PELIETOK U
LoXAenpueMHUKOB OT KomnaHuu Standartpark 8 popmate napameTpuueckux mogenei
TLC;
— TapameTpbl packaagKyM KaHa/ibHOrO BOAOOTBOAHOMO /I0TKa BblHECEHbI B OKHO «CocTaBs
obbeKkTa»;
— JobasneHa cneumduKauma No KaHalbHbIM BOLOOTBOAHBIM /IOTKam (MeHo 3agauv —
BozooTtsoabl — CneuudpuKaLma no KaHaAbHbIM BOAOOTBOAHbIM JIOTKam);
— TopapepaHO NOCTpoOeHWe TBepAoTe/bHOW 060/0YKM NO AaHHOMY TMNY BOAOOTBOAA
(meHto 3agaum — BogooTeoabl — Co3aaTth TBEPAOTENbHYIO 060/104KY BOAOOTBOAA);
— TMNoppaepykaH BbIBOA, AaHHbIX NOTKOB B MHGOPMALMOHHYIO MOAENb.


https://youtu.be/6iL1ua2J4ZQ?si=IwT8XKciPQWVKmUX
https://rutube.ru/video/b196fed21fbc3f2e946d4d8cddbb3e62/
https://vkvideo.ru/video-31725289_456239332?list=8e1fee2ebd0025ec6f

O6wue n3meHeHUs NO BOAOOTBOAAM:

o  OyHKUMOHaAN KaHa/bHbIX BOAOOTBOAHbIX /IOTKOB M BbICTPOTOKOB A06aBNeH B MOAEAU TUMOB
«Mnowaaka» n «KenesHasa gopora»;

e PeanusosaHa ¢yHKUMA, NO3BONAIOWAA CO34aTb KPaCHbIA NPOdUAb PACKAALKM ANA KaHA/bHbIX
BOOOOTBOAHbIX /IOTKOB M BbICTPOTOKOB aBTOMaTuMyecku (meHio 3agadn - Bogootsoapl -
3anpoeKTMpoBaTb NPodpuUab BAOAb NOBEPXHOCTH);

o [lobaBneHa onumaA co3gaHusA BbICTPOTOKOB M KaHasIbHbIX BOAOOTBOAHbIX NOTKOB MO JIMHEAHOMY
06bekTy (MKM — Mo nnHeiMHOMY 0BBEKTY);

o [lob6aBneHa BO3MOKHOCTb CO34aHMA CNOMKHbIX PACKAafOK JIOTKOB 33 CYET HasHayeHuA CNoeB
anemeHTOB (OKHO CocTaB 06bekTa — Cnom). Bbibop Tekywero cnos B okHe «CocTaB obbeKTa»
B/IMAET HA OTOOPaXKEHUe SOCTYMHbIX TPUMNOB PACKNALKK;

e Peanu3osaHa nogaepka ¢oyHKumin «Konuposatb / BcraButb» B okHe «CocTaB obbekTa» ana
TabnuL, anemeHTOB BOA00TBOAA;

o [oanpodunbHas Tabanua okHa «BoaooTBoa» AOMNOJHEHA AAaHHbIMM O TUMNE M HaUMEHOBaHUU
3/1eMeHTa, NPUCYTCTBYIOLLLETO B PACKNagKe C y4ETOM Pa3HbIX C/I0EB KOHCTPYKLUN;

e [lobaBneHbl gaHHble 06 OTMETKAax M YK/AOHax AHa NOTKa B noanpodunbHyto Tabauuy OKHa
«BopooTtBog»;

e PeannsoBaHo OTOOparKeHWe pasHbIX TUMOB BOAOOTBOAA YC/IOBHbIM 3HAKOM;

o [lo6aBneHa BO3MOXHOCTb WM3MEHEHMS LBeTa, HACTPOMKM OTOBpPaXKEeHWs AaHHbIX MO Teram,
NMOBOPOTa TEKCTA Ha BbIHOCKAX BOAOOTBOAA;

e [1opaboTKM TEroB YepTexKa npoduas BOA0OTBOAA:

— [na Teros, OTBeYaloWMX 33 BbIBOZA, 3HAYEHWUW MO YKJAOHY U OTMeTKam, dobasneHa
BO3MOHOCTb U3MEHATb PEXUM: NO Y31aM UM C 3a4aHHbIM LLATOM,;

— [Ona TeroB «[llognucu 3nemMeHTOB packnagkm» u «paHuubl packnagku» pobasneHa
BO3MOMHOCTb BbIBOAUTbL NapameTp «Tun anemeHTa» uam «HaumeHoBaHUe snemeHTa»;

— JlobaBneH Ter, NO3BONAIOWMIA BbIBECTU MHPOPMALMIO (KOHTYPbI, YKAOHbI, OTMETKM) No
AONOMHUTENbHBIM NMPODUAAM KaHaNbHbIX BOAOOTBOAHbIX JIOTKOB. MO AHY WU/uan Husy
noTKa (MeHto Pucosatb — Terun wabnoHa);

e B oKHe npodunns BOAOOTBOAOB A06aBAEHO OTOOPAXKEHME IMHENKM BbICOT;

o [lna psaga OyHKUMIA A0DaBNEHO aBTOMATMYECKOEe Mepek/toveHMe Ha paboumnii 3KpaH npu ux
3anycke;

e [lobaBneHa onuua oTOBpaxKeHMA KOHTypa pacCeKaemMoro BOAO0O0TBOAA B OKHax NOMEpevyHoro
npoduns 1 NponsBoabHOro ceveHmns (okHo CeoicTea — OToBparkaTb ceveHue - fla/Her);

e CaenaHbl MHOroYMC/NEHHble f[0PaboTKM  ¢YyHKUMOHaNa BOAOOTBOAOB ANA yaobctBa w
CTabunbHOCTM paboTbl.

Pa6ota c UMM u Tpacco#:

e Peann3oBaH CNeuvanmM3npoBaHHbIN QPYHKUMOHAA OLMPPOBKU CYLLECTBYHOLWMX MNOA3EMHbIX
KOMMyHUKauuii. Cm. nogpobHo sugeo: (Youtube | Rutube | VK):

— PeanusoBaHa ¢yHKUMA, KOTOpas NO3BOMAET MMMNOPTUPOBATb AaHHble 06cnefoBaHUI
KONOALEB W3 «3/IEKTPOHHOro XypHana» B ¢dopmate CSV, a TaKKe cBfi3aHHble C
KO/1I04UaMM AOKYMEHTbI AN MmaTepuranbl oTodukcaumm (MeHto MoBepXHOCTb — YTUANTI
— Konoaubl — UMNoOpT XKypHana Konoaues).

— PeanusoBaHa dpyHKUMA (MeHIo MoBepxHOCTb — YTUAUTLI — Konoaubl — CoeanHUTb Tpy6y B
KonoAaue CTPYKTYPHOI J/IMHMEN), NO3BOAAIOWAA MO 3aMoJHEHHbIM AaHHbIM B
«KoHTponnepe Tpy6» aBTOMATUUYECKM CO34aBaTb /IMHEMHble 06beKTbl (TPy6bl, kKabenun u
T.4.) C 3aN0JAHEHHbIMU CEMAHTUYECKUMM XapPaKTEPUCTUKAMMU,

e [lobaBneH GyHKUMOHAN ANA OTPUCOBKM se2eHObl Yca08Hbix 0603HaveHuli (MeHto MoBepXHOCTb-
Ytunutol-JlereHpa-JlereHaa NoBepXHOCTH) no ToueuHbim/TnHenHbIM/TInoWwaaHbIM
CEMAHTUYECKMM 0O bEKTAM MOBEPXHOCTH;

e PeanusoBaHa QyHKUMA BBOAA CTPYKTYPHOMN AMHUM NO ABYM oTMeTKam (Bepx M HM3 6opToBoro
KaMHs), no3Bonsalowan 6bicTpo oundpoBbLIBATL CyllecTBylowmMi  6opalop No  AaHHbIM
CUTYaUMOHHOro naaHa (MeHto MoBepxHOCTb — CTPYKTYPHbIE MHWW-BBECTM NO ABYM OTMeTKam);



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

e PeanusosaHbl GyHKUUW, NO3BOAAIOWME U3 MPUMUTUBOB, 3arpyKEHHbIX B MPOEKT B KayecTse
CUTYaUMW UAKN NOAJOMKM CO34aBaTb 3N1€MeHTbl NOBEPXHOCTU (TOUKM U TPEYrONbHUKK), NyTem
Bbl6Opa HEOBXOAMMbIX MPUMMUTUBOB HEMNOCPEACTBEHHO M3 OKHa [naH (MeHio MoBepxHOCTb —
Toukn — Co3paTtb U3 NPUMUTUBOB M MeHIo MNoBepxHOCTb — MocTpoeHna — Co3paTtb TPeyrobHUKKU
u3 npumutueoB). MpumeuyaHme: MexaHM3Mbl Npeobpa3oBaHWA MNPUMUTUBOB B 3SJEMEHTbI
NoBEPXHOCTU aHANOTMYHbI GYHKLUMN MMNOpPTa noBepxHocTH u3 popmata DXF;

e [JlobaBneHa BO3MOXHOCTb Bblbopa HeobxoAMMOWN KOOUPOBKU NMpPU MUMMOPTE MOBEPXHOCTU U3
TekcTtoBoro daina (meHto NosepxHocTb-MMmnopT/dKkcnopT-UMNopT noBepxHocTH). PaHee 6bina
[0CTYMNHa ToNbKo Koauposka UTF-8;

e  PeanunsoBaHbl GyHKUUM AN1A pacyeTa OTMETOK TOYEK U CTPYKTYPHbIX IMHNI OTHOCUTENBbHO Ntoboi
BbIGPAHHOM NMOBEPXHOCTU, B T.4. U NPOEKTHbIX (MeHIo MoBepPXHOCTb-TOUKU-TNOAHATD TOUKKU Ha
NOBepXHOCTb M MeHo [MoBepXHOCTb-CTPYKTYPHbIE NUHUM-TIOAHATD CTPYKTYPHYIO JIMHUIO Ha
NOBEepPXHOCTb). MpMMeyaHue: B CBA3M C peasnm3aumen AaHHbIX GyHKUMI, KomaHaa «OTMETKM no
cywiecTsytolen» bolna ynpasaHeHa;

e Peann3oBaHa BO3MOXHOCTb OTK/AOYATb 3aNpPOC HAa ObObeaMHEHME CTPYKTYPHbIX NUHWUIA, Npu
COBMAZEHMMN UX HAYA/IbHbIX UM KOHEYHbIX TOYEK, a TaKKe BblbnpaTb AeNCTBUE MO YMOIYaHMUIO
(06veduHamb\He 06beduHAMb). N3MeHUTb BblbpaHHOe AeWCTBME MO YMONYAHUIO MOXKHO B
HacTpoikax mogenu (pasgen CTPYKTypHble AWHWM - onuuu He BbLIBOAUTbL 3anpoc Ha
o6beguHeHne/O6begUHATD aBTOMATUUECKN);

e B OKHe M3meHeHMs yKnoHa cermeHTa (MeHio MosepxHocTb\MowWwaakm — CTPyKTypHbIe ANHUU —
N3meHUTb YKNOH cermeHTa) go6asneHbl nons YepHasa n Pabo4as 0TMETKM,;

e [lo6aBneHa BO3MOXKHOCTb BbICTPOro nepeHoca HayanbHoM (KOHeYHOW) ToYkM noauroHa. (MKM —
CMecTUTb Hauano noauroHa snepea\CmecTUTb HaYano NOAUrOHa Ha3agd);

o  OyHKuMA Nepeceub ¢ pebpamm (MmeHto MNoBepxHOCTb-CTPYKTYpHble NMHKUK-TMepeceub c pebpamn)
W Apyrue aHanornmyHble KoMaHabl, He ,06aBAAIN TOUYKM Ha NepeceyeHnm ¢ pebpamm NoBEepPXHOCTH
Ha CerMeHTe CTPYKTYPHOM NIMHMUW, KOTOPbI 3aMblKaeT ee Hayano u KoHel, OwmnbKa ncnpasnexa;

e [lpn pobasneHWM TPEYroNbHUKOB K ydacTky nosepxHocTu (MosepxHocTb-YyacTku-[,06aBuUTb
TPeyroabHUKK) A0MNO0HEHA BO3MOXHOCTb MX MHOMECTBEHHOro Bbl6opa ceKylell pamKoi;

e BHeceHbl KOPPEKTUPOBKN B 0OBEKTbI M3 BUbAMOTEKN Tonorpadma B MeHeaKepe CTPYKTYpbl
cemaHTMkn (meHio Cepsuc-MeHepyKep CTPYKTypbl CeMaHTMKM). YaaneHbl Ay6AuKaThl,
[06aBneHbl HoBble 06BEKTbI, paclMpeH Habop X CEMAHTUYECKUX CBOMCTB;

® BHeceHbl YaCTHble KOPPEKTUPOBKM U AOMNOAHEHNA B BUBAMOTEKM YCAOBHbIX 0603HaYeHU I (MeHo
Cepsuc-bubnuomeka ToueuHoix//luHeliiHbix/ [A0WAOHbIX YCAOBHbIX 3HAKOE).

Pabota c pacTpamu 1 NOAN0XKKAMMU:

e Peanv3oBaH MMNOPT AaHHbIX MOBEPXHOCTU U3 pacTpos B popmaTe GeOTIFF (meHto MoBepxHOCTb
- UImnopT1/3kcnopT - UmnopT GeoTiff);

e Peanu3oBaHa BO3MOXHOCTb NoAk/ato4aTh obnadyHble nanku ¢ nognoxkkamm (DWG, DXF, DWP,
SMDX, IFC) Hanpamyto n3 Tonomatnk Cepsep Kak ccbinky (GpyHKUmA B CTpyKType npoekTta MKM -
[o6aBnTb - BHewHAA ccbika Ha 06n1aKko). TakMe MOANOMKKM He CKaumsatoTcAa GpU3MYEecKu B
NPOeKT. AKTyanusauusa NOAJIOXMEK NPOUCXOAUT M3 eAMHOro A1 BCEX Pacno/ioXKeHusa B
xpaHuanwe TonomaTtuk Cepsep;

e [lpu 3agaHHOM TpaHchopmaLmm (CMeLLeHe 1 MOBOPOT) aemeHTa «[oAN0MKKa» HeKoTopble ee
[AaHHble MOrAM OTOBPaXKaTbCA HEKOPPEKTHO Ha MNiaHe WAM BbIXOAHbIX YepTerkax - owwnbKa
ncnpasneHa;

e JlopaboTaH mexaHW3M NpeobpasoBaHUsA PACcTPOB MPW MAKETHOM BCTaBKe C ¢alinamu NpUBA3KK
*map, *.tab u ppyrux. B cBolictBa pacTpa A[o6aB/ieHbl paccyuTbiBaemMble MNapameTpbl
npeobpasoBaHus (CyeHue, CKOC, yron NoBopoTa);

e ONTMMU3MPOBAHa CKOPOCTb PaboTbl MporpamMmbl NpY paboTe ¢ PACcTPOBLIMM MOA/OKKAMMU;

e lcnpaB/ieHbl YaCTHbIE OLWMBKM MPU UMMNOPTE AaHHbIX KaAaCTPOB;

e WcnpasneHa ownbKa oTobpaskeHNa faHHbIX pacTpoB B popmatax *.jpg u *.tiff.



Pa6oTta c o6naKkom TouekK:

PeannsosaHa noagepka ¢opmatos *.laz n *.e57 npu nmnopte ¢aiinos 06/1akos Na3epHOro
CKaHMPOBaHMUSA.

Pa6oTa ¢ npumuTUBamMu:

Mpu pepaktMpoBaHun npumutmuea «LLUTpmMxoBKa» pob6aBfeHa BO3IMOMKHOCTb WU3MEHEHWUs ee
KOHTYPa M UCXOAHOM TOYKM (KOHTEKCTHOE MEHIO BbIBPaHHOW LUTPUXOBKMN);

B OKHe npeaBapuTe/NbHO NPOCMOTPA, A TAKXKe MPU CO34aHMM LWTPUXOBKKU (MeHto PucoBathb -
LLITpUXOBKa) He BEPHO Y4NUTbIBANIOCh 3a4aHHOE CBOWCTBO «Yron» - olwmnbKa UCpaBeHa;
Peann30BaHO coxpaHeHue napameTpos «Yron» u «Macwrtab» B okHe fo6aBieHNA NPUMUTUBA
«llTpuxoBKka». PaHee npuv MNOBTOPHOM Bbi30BE KOMaHAbl, 3HayeHWe 3TUX NapameTpoB
cbpacbiBanoch Ha 3HaYEHUA KNO YMONYAHUION,

MepenenaHbl HEKOTOPbIE TUMbI LITPUXOBOK, MCMONb3YIOLWMECA B PALe CUCTEMHbIX BUbANOTEK
(meHto Cepsuc — BUbnMoTeKa NNOWAAHDIX YCAOBHbIX 3HAKOB). YBeinyeHa TOYHOCTb NOCTPOeHUA
LUTPUXOBOK, KOTOpPOEe paHee MOFI0 BAUATb Ha OTobparkeHue LITPUXOBOK MPU 3KCNOpTe UX BO
sBHewHue popmatbl DXF\DWG;

OnNTMMM3NpPOBAHA CKOPOCTb PaboTbl GYHKLMK YOaaume Oybaupyrowuecs npumumugsl (MeHo
PesakTupoBaTtb-Yganutb Ay6avpytowmecs npuMmUTHUBDI);

McnpaBneHbl MUHOPHbIE OWNBKMU.

Pabota c aHHOTauuAMM:

Peann3oBaH AOMNOAHMTEbHbIN cnocob NnoBopoTa aHHoTauui - Mo euay (Aucty). JaHHbii cnocob
aBTOMaTUYECKU NOBOpPaYMBaeT aHHOTaLMM MO 3a4aHHOW OPUEHTALMKN 3KPAHaA U UCTY YepTexKa
(meHto 3agaum - AHHOTaLMK - MapameTpbl aHHOTaLUIA);

AHHOTaLMKM BUAA <A U B» Tenepb yuMTbIBAtOT HACTPOMKY TOYHOCTM (KONMYECTBO 3HAKOB nocne
3anAToi), 3a4aBaemMyld B OKHe «[lapameTpbl aHHOTauui». [lobaBneHa BO3MOMKHOCTb
oTobpaxkeHna HesHavawmx Hynein (meHiwo Cepsuc - HacTpoika - HacTpoika cpeabl —
MpepcraBneHne uncen, onuna MokasbiBaTb He3HaYaLMe HyAN);

TOYHOCTb 4/1A aHHOTaUMM «OTMETKU» Tenepb onpeaenseTca nNo napameTpam, KoTopble 3aaHbl B
HACTPOMKax CTUNsA aHHOTauui. PaHee TOYHOCTb onpeaenanacb NO HaCTPOMKam mogenn. TakxKe
cAenaHbl gpyrve UCnpaBieHMA B YacTU 3a4aHUSA TOYHOCTM A1 KOHKPETHOro aTpubyTa B CTPOKe
cofeprKMmoe;

Ha uepTerke B npocTpaHCcTBe «J/IMCT» HEKOTOPbIE aHHOTALMM He 0TOBpaXKanucb B COOTBETCTBUU C
3aflaHHbIM UBeToM cnoA. OwnbKa ucnpasneHa;

UcnpaeneHa owmnbka oTobpaxKeHUs MACKMPOBKM WM TEKCTa ANA MN0/b30BaTeNbCKUX B10KOB
aHHoTauuMi. PaHee 6bin HapylleH NOPAAOK OTPUCOBKM MACKMPOBKM U coaepumoro 6/10Ka, B
pes3ynbTaTe Yero TEKCT He oTobparkancs;

NcnpaBneHa owwnbka, NpuM KOTOPOM He npoucxoamno MacwtabupoBaHMe TeKcTa
no/ib30BaTeNbCKOro 6/10Ka aHHOTaL Ml NPW BbIBOAE Ha YepTeX.

Pabota c AUHaAMUYECKUMU NOCTPOEHUAMMU.

BHeceHbl 40paboTKM ANA AMHAMUYECKUX NPUMUTUBOB «CmelieHne» u «ConpsaskeHune» (MeHto
PucosaTtb - CMeLyeHuA):

—  WcknoueHa BO3MOXHOCTb Bbi6opa B KauecTse 6a3080ro NpMMMTMBa Camoro cebs;

— Tlp#  OTCYTCTBMM EOMETPUYECKOrOo  COMPSMKEHMA  BbIBOAUTCA  COOBLIEHME O
HEBO3MOXHOCTM MOCTPOEHMA COMPAMEeHUA. PaHee conpseHuwe cTpounocb «6es
npeaynpexaeHna» B HyNeBbIX KOOpAMHaTaXx;

— PeanunsoBaHa BO3MOMHOCTb MCMO/b30BaHUA GyHKUMIA PasopeaTtb 1 Pa3opBaTb B TOUKe
(meHto PepakTpoBath - PazopBaTb/Pa3opBaThb B TOUKeE);

— BBOA, paccToAHMA NPOM3BOANTCA B KMETPax», paHee OHO 3343aBanoch B popmare «nK+»;

— Tpu BBOAE OCEBOW JIMHMU B KOHTEKCTHOM MeHI0 Aob6aBneHa KomaHga «OTMeHWUTb
nocaegHun BBoaY,



— [pun pobasneHnn 1 peaakTMpPOBaHMUM CMeLLeHWI peann3oBaHa GyHKLMA, NO3BOAAIOLLAA
YKa3aTb NONOXKeHWe XapaKTepHOM TOUKM (TOYKM U3MEHEHUA LUMPUHbI), OTHOCUTENbHO
ntoboli BU3yanbHO yKaszaHHOM Touku. (MKM — PaccTosiHMe OTHOCUTENIbHO).

MHdopmaumnoHHaa mogens.

e BHeceHbl U3MeHeHMA B paboTy ¢ moaenamu B popmare *.ifc:

— MWcnpaBneHa 4acTHas owMbKa Npu 3KCnopte CBOAHOW MHGOOPMALMOHHOW Moaenun B
dopmar IFC. OwmbKa morna BO3HUKATb, €CN CBOAHAsA MOAE/Nb CoAep’Kana CoCTaBHble
KOHCTPYKUMU, He nmetolme Smdx-tuna;

— MWcnpaBneH aKkcnopT nonb3osaTtenbckux ceoicts B IFC. Tenepb A1a Nosb3oBaTeNbCKUX
Habopos aTpmnbyToB ncnonbayerca tmn «lfcText» smecro «IfcLabel», uto o6ecneunsaer
nosiHyto coemectumocTb C IDS-npoBepkamu U KOppekTHylo nepedadyy 06beMHbIX
TEKCTOBbIX ONUCaHWINA;

— [na ceogHOM WHGOPMAUMOHHOM MoAenn [06aBNeHO aBTOMATMYECKOe 3anojIHEeHWe
aTpMBYTUBHBLIX AaHHbIX naowaamn 2D/3D no nosepxHocTu 3emam (RoburExistingSurface).

e CaenaHbl 4oNoNHeHUA No paboTe ¢ TBepAOTENbHbIMU 06beKTaMMU:

— [JOna 3D ten po6aBneHbl HACTPOWMKM UX OTOBpakeHUsA Ha cevyeHusax (meHio Cepsuc -
HacTpoitka - 3D mopenb). MimeeTca BO3MOMKHOCTb HacTPOWUTL LBET U TOALMHY JUHMIA
KOHTYpPOB, a TaKXe LBEeT M NPO3payHOCTb 3a/MBKWU. 3agaHHble NapameTpbl LBeTa U
NPO3PaYHOCTU 3a/IMBOK YYMTHIBAOTCA TAK KE Ha BbIXOAHbIX YEPTEXKAX B BUAE LUTPUXOBKU;

— MWcnpaBneHa yacTHaA ownbKa noctpoeHuns nosepxHoctn no 3D Tenam, Kotopas morna
BO3HWKHYTb MPU HAIMUMKN B NPOEKTE MOLENEN UHIKEeHEPHbIX ceTel (MeHto MoBepXHOCTb
— NocTpoeHus - MocTPponTb NOBEPXHOCTb NO TBEPAOTENbHOM Mogenn).

YepTexkn n BeaoMOCTU:

o ns anemeHTa «YepTexk» peasnsoBaHbl LONOJHUTE/IbHbIE BOSMOXHOCTU A1 paboTbl C IMCTamu
- pobaBneHue, yganeHue, nepeumMeHoBaHNe, USMEHEHUE Pa3MepPOB JIUCTA (KOHTEKCTHOE MEeHIo
JCTA Ha HUKHEWN NaHeNn AOKYMEHTA);

e [lpn pobaBneHUM HOBOrO BUOOB020 3KPAHA Ha AUCT AMHamMmuyeckoro 4yeptexka (*.DWP),
Hanpumep uyepTexa nNpoduan, NonepeyHMKos, NPodUAA CeTH T.M., HAa AaHHbIN BUAOBON 3KpaH
BCErAa BbIBOAWACA NEPBbI y4acToK Npoduan, Nepsblii NONEPEYHUK UAK Y4acTOK ceTh. OWKnBKa
ncnpasneHa;

e [lono/siHeH UHCTPYMEHTapMiA paboTbl C BbIHOCKAMU YCNOBHbIX 0603HAYEHUI B MaKeTax YepTexei
NPOAOALHOIO U MonepeyHoro Npoduaa. BbIHOCKM NpU NepemelLeHNN YCAOBHbIX 3HAaKOB MOTyT
6bITb OTKNHOUYEHbI MM OTOBPAXKATLCA C NOAKAMM;

e lcnpaBneHa 4YacTHas owunbKka GopMMPOBaAHMA YepTerka MpPogoabHOro npoduna Tpaccbl Npu
CNOMKHbIX NOAMMCAX KOMMYHUKaUNii (M3 Mogyna «MHKeHepHble ceTu»);

e [1nA BEAOMOCTM NO TO4YKam moBepxHocTu (MeHio MpoekT - Co3aaTb BeAOMOCTb - Mo TouKam
noeBepxHocTu) pobasneHbl ABa HOBbIX Tera, MNO3BO/ANOWME MOAYYUTb reorpapuyeckue
KOOPAMHATbl TOYEK B AecATMYHOM popmaTe. bas3oBbiit WabnoH BEAOMOCTU HE M3MEHEH, Teru
MOTYT 6bITb f06aBNEHBI CAMOCTOATE/IBHO NYTEM PEAAKTMPOBAHMSA WaboHa BE4OMOCTH;

e [lpn dopmMpoBaHUM BEAOMOCTM MepecekaembiXx KOMMYyHMKaumit (meHio Mpoekt - Cosgatb
BEOMOCTb - [epeceKaembiXx KOMMYHWKaLMIA) MOrna BO3HWKaTb OWMBKa B CAydae, Korga
NSaHOBOE NOJIOXKEHME KOMMYHMKaLMN COBMNaAana C 0Cbio TPACChl - OWMBKa yCTpaHeHa.



KapTtorpamma pab6or:

e PeannsoBaHa BO3MOXHOCTb CKPbITUA OTAENbHbIX OTMETOK KapTtorpammbl. Onuus nossonset
CKPbITb KaK OTAENbHYIO NOAMUCb OTMETKU, TaK U BeCb OIOK OTMETOK LEe/NMKOM. INeMEHTDI,
KOTOpbIM 6blN 3a4aH NpM3HaK «CKPbIT» aBTOMaTUYECKM NepeMeLlatoTca Ha OTAeNbHbIN CNol
«CKpbITble 31eMeHTbI»;

o PeanusoBaHa onuua, NO3BO/AIOLWLAA HACTpamBaTb BMAMMOCTb Y3/10B Ha MepeceyeHun CeTku
KapTorpammbl U IMHUKU HyneBbix paboT (HacTpoiika mogenn OTobparkeHue - MoKasbiBaTb y3Abl
Ha IMHUK HyNeBbIX PaborT);

e [1ns 3Ha4YeHUn 06BEMOB HaCbINKN M BblIeMKM A0b6aB/fieHa BO3MOXHOCTb PUCOBATb UX Ha BbIHOCKE,
a TaKXe nepemelLatb 6a30By0 TOUKY B paMKax KBaZpaTa KapTorpaMmbl;

o [Ipy nepemelLeHMM y3aa KapTorpammbl (610Ka OTMETOK) Tenepb OH aBTOMaTUUYECKM pUcyeTca Ha
BbIHOCKE C MOAKOMW N 6N0KOM «KPecTUK», HanpaBieHMe MNOJKU BbIHOCKM oOnpeaensercs
aBTOMATUYECKH;

e PeanusoBaHa KomaHAa «[06aBUTb y3en KapTorpammel» (MeHto Kaptorpammsl - [,06aButb ysen
KapTorpammbl). OyHKUMA NO3BOAAET B NPOM3BOIbLHOM MeCTe KapTorpamMmbl BCTaBUTb B/OK
OTMETOK, B T.4. CAeNaTb €ro Ha BbIHOCKE;

o [lopaboTaH MexaHW3M COXPaHEHWA MOJIOKEHUS 3/IEMEHTOB KapTorpaMmbl. PaHee nonoskeHue
nepemeLLeHHbIX 31eMeHTOB (OTMETKU, 06beMbl U T.4.) UAN HACTPOEHHbIX HA BbIHOCKE MOT/O He
COXPaHATLCSA, HaNpUmep, NP U3SMEHEHUU FPaHKULbl KAPTOTPaMMbl.

BaxkHo! [oN10}KeHNe 3/1eMEHTOB COXPaHAETCA B CyYae, KOraa He MpoucxoguT nepepasbmuskm Uam
CMELLLEHMA CETKU KapTorpammbl. 1A GUKCUPOBAHUA NMOOMKEHUA CETKU MOXKHO UCMOJIb30BaTb
bYHKUMIO «BbIPOBHATL CETKY KAPTOrpamMmbl» MO TOYKE U YTy,

e HeKoppeKkTHO nepemellanacb Tabnvua o6beMOB MpM 3a4aHHOM Yyrie MNOBOPOTa CETKU
KapTorpammbl. OwmnbKa ncnpasneHa;

e He BbINONHANCA pacyeT KapTOrpammbl METOAOM KBaApaTOB B Cayvyae pasdbUeHUa CeTKu
KapTorpaMmbl «no nogobbeKkTy». OwmnbKa ucnpaeneHa;

e Peanv3oBaH oTAe/NbHbIV CTUAb 0popMaeHNa AnA Tabanubl 06beMoB KapTorpammbl (HAaCTPONKM
OdopmneHue - TeKcr),

e 3afaHHaA MaCKMpPOBKa 419 3/1eMEHTOB KapTorpaMmbl Ha YepTerke 0Tobparkanacb He KOPPEKTHO.
Owwnbka nucnpaeneHa;

e 3afaHHbIV B HACTPOMKaxX KapTorpaMmbl LBET LUTPUXOBKM He nepesasasica Ha YepTex, B cyyae
€C/IN y 3TON WITPUXOBKM B BubanoTteke 6bin 3aaaH uget "'no 610Ky". OwnbKa ncnpasneHa;

e BHeceHbl pasnuyHble O0PabOTKM U UCMPABAEHUA B YacTW BBOAA AOMOJHUTE/NILHOIO KOHTYypa
KapTorpamMmbil;

e CaenaHbl gpyrve YacTHble MCNPaBAEHUS ANA PA3/IMYHbIX METOAOB pPacyeTa KapTorpammol.

[lononHeHUA No reosIorMYeckomy pegakTopy:

e [lobaBneHa BO3MOXHOCTb BPYYHYIO 334aBaTb GUKCUMPOBAHHbIN ANMAMETP OKPYKHOCTM ANa Tera
«Mopnucn cnoes». [ns 3TOro B CBOMCTBax Tera uMcnosb3yihTe onuuio «Mosb3oBaTeNnbCKU
ANAMETP KPYIKKa» U YKasKMTE HY}KHOE YNCI0BOE 3HAYEHUE,;

e McnpasneHbl HacTHble OWNGKK npu paboTe ¢yHKUMM «BcTaBKM BbiIpabOTKM Ha OCHOBe paspesa
KOHTYpPOB cnoes npoduns/nonepeyHnka» 1 onTMMMUINMPOBAH MEXaHW3M 3aMnnCu rPYHTOB AAA
UCKAoYeHUa aybnnKaToB B sieceHde epyHMo8 MOAEeN IV Fe0IoTuun.



Mpouee:

e [lobaBneHa BO3MOXHOCTb pacnonaratb ¢aiabl CBOAHbIX AOKYMEHTOB (YepTexkel MnaHWweTos,
®alnnoB MHPOPMALMOHHBIX MoZesneil) C MPUBA3KOM K aKkTMBHOM mogenn (meHio Cepsuc -
HacTpoiika - BbixogHaa AOKyMmeHTauma). HacTpoiika nyTtv 3agaetcs Yyepes tern %modelFolder%
(nanka aktusHoit mogenu) n %modelPath% (nyte aktneHol mogenm);

e UcnpasneHa ownbKa BCTaBKkM cbopku *.tlc ns okHa 3D-Bug (pobasneH aBTONEpexos B OKHO
«MnaH»);

e [JlopaboTaHbl HAboOpPbl AOCTYMHbIX TUMOB IMHUIA N WPUPTOB;

e McnpasneHa owmnbKa pefakTMPOBaHUA NONb30BaTE/IbCKOMN NaHe M MHCTpyMeHToB (MeHto CepBuc
— Hactpoiika naHenu MHCTPYMEHTOB) B C/ydyae, eCM OHa COAEep)Kana BbiNaAatoWMin CNUCOK
KOMaHZ,;

e lcnpasneHa owmnbKa camonpounssosibHoro oTkpbiTna Visual Studio Code npwu Bbibope Ha naaHe
TLC-mopenu, ceazaHHana ¢ nocnegHumm obHosneHnamm VS Code;

e VcnpaeneHa owmnbKka MmnopTa ¢ainos c atpubyTom «TonbKo yTeHue» (CTPYKTypa NpoekTa —
[o6asuTb — CywiecTsytowmii daiin).

MoapobHee O3HAKOMUTLCA € (GYHKUMOHANbHLIMW [AONONHEHMAMMW BOWEAWMMM B BECEHHee
o6HoBNeHne mogyneit Tonomatuk Robur - UsbickaHua u FeHepanbHble NAaHbl, a TakKe gopaboTkamum
B yacTu obwennarpopmeHHoro GpyHKLMOHaNa moxHo B Bugeo: (VK| YouTube |Rutube)

Ona ctabunbHOM KONNEKTUBHOMK paboTbl HeobxoaMmo o6HOBIEHME UCNOAb3yeMbiX Mmogynein Oo
aKTyanbHoW Bepcuun. Mpu paboTe B pasHbIX BepCcUAX BO3MOXKHa YaCTUUHaA NOTepA AaHHbIX.

ApxuB:

0 Cnucok nsmeHenumn no VnxxeHepHbiMm cetsam (Hosibpb 2025)

o O6uwwme nameHeHusi no Bcem npoaykram (Hos6pb 2025)

/ \\‘ HAYYHO-TPOM3BOOCTBEHHAA OUPMA
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KomnaHnus «/lenToH», odmumanbHblii npeactaButenb HM® «TonomaTuk» Ha Tepputopun PO,
P®, r. NpkyTck, yn. Pabouero WTaba, g. 1/3.
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