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@yHKumnoHanbHble otanuna KOMIMAC-3D Bepcuit v22—v24

Ipynna @DyHKYUOHANBHOCMb | B epeUROMIAC D
v23 | v24

3D-pexum MocTpoeHue yknoHa rpaHu ot pebpa unu Lenoyku pebep (koMaHaa «YKNOH ot 6a30BOM IMHUK®) v v
B03MOXHOCTb BbIAENIUTb KOMNOHEHTbI MO YPOBHIO 61M30CTH K YKa3aHHOMY (KOMaHAa «Bbibop 6anxaiiluero») v v
Co3paHue B 3CKM3e TOYeK U JIMHUI NepeceyeHmns ero NI0CKoCTH ¢ obbekTamMn Moaenu (KoMaHaa «OBbeKTbl nepeceyeHms») v v
Co3paHue 1 HacTpoiika BapuaHTOB reOMeTPUYECKOro NpeacTaBNeHNs MOAENU, HaNpUMeEP, YNPOLUEHHbIX, MU B PasNnuHbIX
paboymx NonoxeHusx, unu 6e3 HeKOTOpbIX COCTaBHbIX YacTei (KoMaHaa «Co34aTb BapuUaHT») N7 N7
LiBeToBas MHAMKaLMA reoMeTpun 6e3 cteneHel cBob6oabl, MUHPOPMALMOHHBIX Pa3MepoB, 06LEKTOB M OFrpaHUYEHUIA C MOTEPSIHHOM CBS3btO, o o
MHOMKALMS OMPefeNeHHOCTM Ha 3HaYKe pexmnMa 3CKn3a
PaboTa c getansiMmn-3aroToBkamMu: aBTOMaTUHeCKMiA yYeT B CneLM@rKaLmnm 1 yepTexe v v
YnpasneHue cBA3bI0 MeXay COOPKOM M ee KOMMOHEHTOM, KOTOPas BO3HMKAET, KOrAa NPy KOHTEKCTHOM PeAaKTUPOBAHUM KOMMOHEHTA
mcnonb3ayercs 06bekT c6opku (06bekT fepeBa Moaeny «KOHTEKCTHas CBS3bY) VY VY
YnpasreHue obbekTamu B AepeBe MO/E/N: COPTMPOBKA KOMMOHEHTOB M TE/ N0 UMeHaM, rpYNnoBoe nepemelleHie 0GbekToB " o o
(onepauuii, KOMNOHEHTOB) M MHAMKALMS UX KOMYECTBA, MPOCMOTP M PefakTUPOBaHUe NepeMeHHbIX 00beKTa B HUXKHEN YacTu fepeBa
Yka3aHue A1anasoHa AONYCTUMbIX 3HAUEHUI yra Mexay obbekTamu (conpsikeHue «Mof yrnomy) v v v
Bbi6op BeayLeit 0cu NOKaNbHOM CUCTEMbI KOOPAMHAT v v v
PeBepC-MH)KMHMpMHI’I NOCTPOEHUE JIMHUU NnepeceyeHns NoJIMIroHaANbHOIro 06beKTa C MAOCKOCTLIO UK APYrnuM nosIMroHasibHbIM 06bEKTOM v v v
PeBepc-MHXMHUPUHT: CO3AaHME NOBEPXHOCTM (MNOCKOW, LIMNNHAPUYECKOM, KOHUYECKON, Chepuyeckoit) no nofobuto NoAUroHanbHOTo v o o
obbekTa (komaHaa «[1oAroHKka MoBepxXHOCTMY)
Mcnonb3oBaHMe rpaHn MM MI0OCKOW KPUBOW B KaYeCTBE CEYEHMS A1 NOCTPOEHMS «INeMeHTa Mo TPAaeKTOpUmM» v v v
JluctoBOe MoaenMpoBaHue: BapuaHTbl MOCTPOEHMS KPOMKM OTBEPCTUSA B LITAMMOBKE C BbIPYOKO: NepneHAMKYNSPHO NOBEPXHOCTM NINCTa v o o

WM N0 NOBEPXHOCTH BbIpyBKM (koMaHaa «LltamMnoBka Tenom»)

JluctoBoe MoaenvpoBaHye: cosaaque B haie MMCTOBOM AETaNN HECKObKMX BAPUAHTOB €8 rEOMETPUYECKOrO NPEACTABNEHMS,
HanpuMep, yNPOLLEHHBIX UM C COTHYTLIMU M Pa30orHyTbiMM crubamu (koMaHaa «Co3aaTb BapUaHT»)

<

MocTpoeHue reoMeTpu4eckMx 06beKTOB TUMa «nas» (KoMaHabl «M1as», «yroBoi nas»)

YnyylleHHbIN MexaH13M paboTbl OrpaHUYEHUIA reoMeTpUYecKMX 06beKTOB NPU PeAaKTMPOBaHWUM NapaMeTPM30BaHHOTO U306paXeHUs

MpsiMmoe MofennpoBaHue: 3aMeHa BbIGpPaHHO rpaHM Tena Uin 3aMKHYTOM NOBEPXHOCTU HOBOW rpaHblo (KOMaHAA «3aMEHUTb FpaHu»)

MpsiMmoe MofennpoBaHue: U3MEHEHWE BENUYMHBI pafuyca CKpyrneHns (KoMaHaa «M3MeHWUTb pa3Mep CKpYrieHus»)

MpsMoe MoaenupoBaHue: U3MeHeH e AnaMeTpa UMAUHAPUYECKOM UK chepUdecKoit rpaHm (KoMaHaa «M3MeHNTb pa3sMep rpaHmy)

Ynanesue 13 mopenu BbibpaHHbIX TeN U/Mn NOBEPXHOCTEN (KOMaHAA «YOaNUTb TeNo/MOBEPXHOCTbY)

PEBEDC-MH)KMHMDMHI’Z OLIEHKA OTK/IOHEHMS NOIMrOHaNbHOTo obbekTa ot TEJ'Ia/I'IOBerHOCTM/I'DaHM (KOMaH,D,a «AHanu3 OTKJ'IOHEHI/IFI»)

PeBepc-MHXMHUPUHT: yKa3aHWe HaMpaBstoWwero 06beKTa U ynpasieHWe YUCI0BbIM MapaMeTpoM NOBEPXHOCTH, CO34aBaEMONM
no nopobuio NoAMroHanbHOro obbekTa (KoMaHaa «MoaroHKa NOBEPXHOCTU)

ABTOMaTMYeCcKoe co34aHWe HOBbIX dJaﬁI'lOB Mogzenei no MO,D,EHM'LlJa6}'IOHy Ha OCHOBE AaHHbIX 3ﬂeKTpOHHOl7I TabnunLpl

AHanu3 oTkNI0OHeHKs ABYX 06beKTOB (KOMaHAa «B3anMHoe oTKNoHeHMe»)

3aMeHa KOMMOHEHTOB C60pKl4 HOBbIM dJaVIﬂOM-MCTOLIHMKOM C BO3MOXHOCTbH YCTaHOBKM COOTBETCTBMA MEXAY NCXOLHbIMU
W HOBbIMU 3/IEMEHTAMMU (KOMaH,D,a «3aMeHUTb KOMI'IOHEHTbI)))

OTobpaxeHne napameTpoB pe3bb (KomaHaa «MHbopMaLms 06 obbekTey)

MoBbilweHWe yno6cTBa paboTbl € cevyeHnsMU Moaenu (KoMaHAa «YnpaBneHue ce4eHUsIMU»)

Moka3 Ha NaHenu NapaMeTpoB 1 B rpauyeckoi 061acTu pe3ynbTaToB M3MEPEHUs PaCcCTOSHUS U yra Mexay 06bekTaMu

MocTpoeHue 3nemMeHTapHbIX Ten (napannenenunesa, UMaMHapa, chepbl) 63 1cnonb3oBaHUs 3CKU30B U APYrUX UCXOAHbIX 0BbEKTOB

PasmelleHne KOMNOHEHTOB C60DKM Ha CJ1I0AX-UCTOYHUKAX

Pa3melleHne 3ckM3a Ha NIOCKOCTH, NEPNEHANKYNAPHON YKa3aHHOM KPMBO B BbIBpaHHOM Touke (KOMaHaa «Pa3melleHne ackm3a)

Pacuetr MLX BapuaHTa Moaenv no 0CHOBHOMY UCMOMHEHMUIO

PyHHOﬁ BBOJ, 3HA4YEHW OCEBbIX 1 LleHTpO6e)KHbIX MOMEHTOB MHEPLKUN MOLENTN

Cozpanue B c60pKe onepaumﬁ C NCNONb30BaHMEM 3CKU30B, MPUHALNEXALLNX KOMIMOHEHTAM

YHpaBneHMe CNoaMn MOLENIN Yepes fepeso C/1I0eB

YnpasneHue hopMoi CeYeHus Mpy ero ABUKEHWUW BAO/b TPAEKTOPUM (KOMAHAA «DNIEMEHT M0 TPAaeKTOPUM»)

YcraHoBKa OpUEHTaLUM MOLENN Napan/ie/ibHO NJI0CKOCTU 3KpaHa C BbIpaBHMBAHMEM YKA3aHHOIo obbekTa no rOpMBOHTaﬂM/BepTMKaﬂM

YCTaHOBKa COOTBETCTBUS rpaHeH npu 3aMeHe UCTOYHUKA B Oonepaunmn KonupoBaHusa

JlncroBoe MOJEeNMpoBaHME: NOCTPOEHUE OTBepCTl/IFI 0CcBO6OXEHUS yrna Ha pa3BepTke C yrnpouweHHbIMXU KOHTYpaMu

OTo6paXxeHue NopsAKOBbIX HOMEPOB ONepaLyit B AEPEBE MOLENM

€L CCL € €K € €KL Kl

MapaMeTpuyeckuit Maccus rpadmyeckux 0BbeKTOB 3CKM3a (KOMaHabl «Maccue Mo ceTkex, «<Maccue No KOHLEHTPUYECKOM CETKE)

lMocTpoeH1e reoMeTpUYECcKOro Tena B BUAE NPsMOro KpyroBoro KoHyca (komaHaa «KoHyc no AByM syram» u Ap.)

BbI60p HECKONMbKMX 0BLEKTOB B KAYECTBE CEYEHUS B KOMAHAE «DNEMEHT BPaLLEeHUs»

HoBbiii criocob noctpoexus Tena (Mnu Bbipesa) No TPAeKTOPUM C CEYEHUEM B BUAE OKPYXXHOCTU (KOMaHAa «TpybuaTblil aneMeHT»)

Mcnonb3oBaHWe nepeMeHHON ANNHbI TPAEKTOPUM U3 «INEMEHTA N0 TPAeKTOpUU» U «TpybyaToro snemMeHTa»

Maccvs rpaHeit Mmogenu (B T. 4. Ans Mogeneii 6e3 NCTopUM NOCTPOEHNS)

Co3paHue 3arotoBkM TabnuLbl cemeiictea mogenen (komanaa «CemeiictBo Moaeneii»)

MpeobpasoBaHMe CTaHAAPTHOMO M3Aenus B 3aroTosKy (KomaHaa «[peobpa3osaTh B 3aroTOBKY»)

npOCTaHOBKa 0603HaveHns LLIEPOXOBATOCTU K HECKOJIbKMM TpaHAM

CeyeHune Mopenu Tenom, MOBEPXHOCTbIO, rPaHAMU (KOMaH,D,a «Ce'-lEHVIe»)

Pacyet nnowaam Bcex rpaHeit Ten M noBepxHocTel (koMaHaa «lnowanby)

Pa6ota c KonusMu reoMeTpuyeckux 06bEKTOB: MOYNPO3payHblil GaHTOM KOMMUPYEMbIX 06bEKTOB; 3aMMCTBOBAHWE 0BbEKTAMM-KOMMUSIMM
NapaMeTpoB UCXOLHbIX 0BBEKTOB (HAaMpUMep, LiBETA, ONTUYECKMX CBOWCTB, NapaMeTpoB MLLX); oTKpbITHe U3 TeKyluel Moaenu daiina-
MCTOYHUKA KOMUM

Yrenne/3annce popmarta Calc (*ods) 6e3 ycraHosku LibreOffice (Hanpumep, npu paboTe ¢ UCNONHEHUSIMU, NOBEPXHOCTSIMU, MAaCCMBAMM)

M3MeHeHune nopsaka MCNONHEHWUI U BApUAHTOB OAHOTO YPOBHS

[lnarHocTvka Ten Ha KOPPeKTHOCTb MaTeMaTMYeCcKoro onncaHms (Komanaa «fMposepka reoMmeTpumn»)

TpoBepKa BbIXOAA 3HAYEHUI MEPEMEHHbIX 33 rpaHuLibl LOMYCTUMONO AManas3oHa (koMaHaa «IpoBepKa 3HaYeHU»)

I'IpﬂMoe MoaennMpoBaHue: caBur rpaHeﬁ B YKa3aHHOM HarnpaBieHWU 1K NX NOBOPOT BOKPYr OCH (KOMaH,Ela «M3MeHNUTb monoxeHne rpaHeﬁ»)

[psiMoe MopenMpoBaHue: 3aMeHa OAHOV rPyNMbl rPaHew APYroi rpynmnoi (KoMaHaa «3aMeHWUTb rPaHny»)

PeBepC-MH)KMHMpMHI’Z aBToonpenesneHne Tuna noBepxHoCTn Ha 6a3e BblJeNeHHbIX NONUTOHOB (KOMaHLLa «MoproHka I'IOBEDXHOCTM»)

PeBepC-MH)KMHMpMHI’Z COBMELLEHME MONUTOHANIbHOrO 06bEKTA C TENOM MU MOBEPXHOCTbIO (KOMaHD,a «COBMELIJ,EHME»)

PeBepCc-MHXMHUPUHT: M3MEPeHUEe OTKNOHEHUS MeXAY ABYMS TenaMmu/NoBepxXHOCTAMMU/NOAMIOHANbHbIMM 0BbeKTaMu
(KoMaHAa «AHaNU3 OTKNOHEHMIA»)

KonupoBaHue 1 BcTaBka KOMNOHEHTOB Yepe3 bydep o6MeHa ¢ nomolubio codeTannii knasuw <CTRL+C> n <CTRL+V>

[yucnetyep onepauui KONMPoBaHus B MOAeNM (KoMaHaa «YnpasneHue KornMpoBaHUEM»)

Pa6oTa co cnosiMu: HacTpoiika pa3melueHns 06bEKTOB Ha CN0AX; CO3AaHUE HECKONbKUX C/I0EB OLHOBPEMEHHO;
pasMelLeHe KOMNOHEHTOB NoAc60pOK Ha cnoe cbopku

Bbibop TMNa 3arpy3kn KOMNOHEHTa Nepes ero BCTaBKOW B COOPKY

PenaktupoBaHue B OKHe 4151 TOKa/bHbIX AeTanei (Hanpumep, st U3SMeHeHUs ONTUYECKUX CBOMCTB OTAE/bHbIX 06bEKTOB)

M3meHeHne GopMbl KOMMOHEHTOB c60pKM 6e3 MoanduKaumum GannoB-MCTOHHMKOB (KoMaHaa «[edopmaumsy»)

Pacuet MLX KoMmnoHeHTa c6opKM U3 ero daina-ucrouHunKa
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| Bepcus KOMITAC-3D
Ipynna @DyHKYUOHANBHOCMb
O6uwee/ [lnanor «BbipaxeHusi»: NOUCK JOCTYMHbIX 31EMEHTOB A/ISl BCTABKW B BbIPaXKEHUE, UCTOPUS UCMO/b30BaHWS BbIPXKEHWIA,
o 0TOBpaXKEHME CNMCKA MEPEMEHHbIX TEKYLLEro JOKYMEHTa
UnTepdeiic pe pem YUIETO OKY!
OHnaiiH-Bepcus CNpaBOYHOM CUCTEMbI (10Ka/IbHAsi BEPCUS COXPAHEHA)
lMepexop Ha Guardant — poccUICKYHO TEXHOMOTUIO 3aLUMTbl OT HECAHKLIMOHMPOBAHHOIO MCNOMb30BAHMS INLIEH3NI

Py4yHas coptnpoBka 136paHHbIX WabnOHOB LOKYMEHTOB
Co3paHune CCbiIKM Ha CBOWCTBO COCTAaBHOM YacTu, KOTOpas He Npe/cTaBiaeHa BM3yanbHO
CoxpaHeHue pasmepa u pacrnonoxeHus okHa KOMIMAC-3D mexay ceaHcamu
OBHOBNEHHbI [MANOT HACTPOEK NAapPaMETPOB CUCTEMbI U TEKYLLEro JOKYMeHTa: 06WMi1 nepeyeHb HacTpoek, MOUCK
PaboTa co ccbiikaMu: OKpyrneHne 3HaueHns CBOICTBA A0 yKa3aHHOrO 3HakKa, Npeaynpex/aeHne 0 NoTepe NCTOYHMKA CCbITKM
Ynanenue knasuwei Delete 06beKTOB B CNMCKax M Tabauuax Ha NaHenu napamMeTpos

KapkacHo- [poaneHne KpMBOW 33 ee KOHEYHbIe TOYKM Pa3nyHbIMKU CMOCOBaMM: TOW Ke KPUMBOW, MO KacaTenbHOW, AYroi OKPYXHOCTH
NOBEPXHOCTHOE lMepeHoC NN0CKOM KPMBOM Ha LMAWHAPUYECKYH/KOHUYECKYH0 NOBEPXHOCTb (KoMaHaa «CBepHyTas KpuBas»)
MoJenupoBaHue lMepeHoc KpMBOW C LUAMHAPUYECKO/KOHMYECKO NOBEPXHOCTM HA NIOCKOCTb (KOMaHAa «Pa3BepHyTas KpuBasy)
[ocTpoeHue TOYKM Mexay ABYMS YKa3aHHbIMU BepLIMHaMU (KOMaHAa «ToYKa Mexay BepLIMHAMMU»)
Bbibop Bap1aHTa pacnpeneneHus coefnHsIEMbIX TOUEK MO KPUBbIM CETU — NO NapaMeTpy HaNpaBASIOLLMX UK NO AZIMHE HaNPaBASIOWUX
YnpaeneHve nopsakom Kkpueoii «CnnaiiH no Toykam» (MakcMManbHoe 3HavyeHue nopsiaka — 10)
CrnaxunBaHue kpublx «CnnaitH no Toukam» u «MetacnnaiH» Ans nonydeHus 6onee nNaBHOro U3MEHEHUS! KPUBU3HbI
B03MOXHOCTb yceYeHus rpynnbl Tesl, NOBEPXHOCTEN MM rpaHei pasHbix 06LEKTOB M yAaneHus cekyliero o6bekTa U3 Moaenu
Mcnonb3oBaHMe rpaHu MM MIOCKOM KPMBOWM B Ka4eCTBe CeYeHMs 415 NocTpoeHuns «MoBepXHOCTM NO TpaeKTopumny
YpaneHnue n3 Mofenu BbIbpaHHbIX TN U/UNK NoBepxHocTei (KoMaHaa «YaanuTb TeNo/NoBEPXHOCTbY)
MHCTpYMeHTbI MOCTPOEHUS LMINHAPUYECKMX M KOHUYECKMX Cnupanei
HacTpoiika npeacraBneHns noBepxXHOCTel C NAaBHbIM NEPexXoA0oM (KOrAa MOBEPXHOCTM CTbIKYHOTCS APYr C APYroM M0 KacaTe/lbHOM)
IMepeHoC ToYeK C NI0CKOCTM HA MOBEPXHOCTb (KoMaHaa «CBepHyTas KpuBas»)
lMepeHoc ToYek C NOBEPXHOCTM Ha MIOCKOCTb (KOMaHAa «Pa3BepHyTas KpnBas»)
lMocTpoeHue IMHWK nepeceyeHus Tena ¢ ApyrumMn obbekTamu (koMaHaa «Kpusas nepeceyeHns»)
MocTpoeHMe NOBEPXHOCTH MEPEXoAa MexAy AABYMS MOBEPXHOCTAMU (KOMaHAA «[TOBEPXHOCTb CKPYTIEHHS»)
Co3/aH1e HanpaBASOWMX KPUBbIX (CMIARHOB MO TOYKaM) NpU NOCTPOEHUM SNEMEHTA M0 CEYEHUSM
CnnaiiH, accoLMaTUBHO CBA3AHHDIN C UCXOAHBIMM 06bekTaMu (koMaHaa «CnnaitH No 06bekTam»)
BbI60p KPUBbIX LLEIMKOM MM MO YacTsaM (KHoMKa «BblbMpaTh YacTv KpUBbIX» HA NaHenu HbICTPOro foCTyna)
CBOpayvBaHMe KpUBbIX M TOYEK HA MOBEPXHOCTb BblAABIMBAHUS U IMHEHYATYIO NOBEPXHOCTb (KOMaHaa «CBepHyTas KpuBas»)
Pa3BopaunBaHue KpMBbIX U TOYEK C MOBEPXHOCTU BbIAABNUBAHUS U IMHENYATON NOBEPXHOCTU (KOMaHAA «Pa3BepHyTas KpuUBas»)
PenakTMpoBaHue KOHTYpa C YCTaHOBKOM COOTBETCTBUSI MEX/AY MCXOAHBIMU M HOBbIMU CErMEHTaMu
Pacuet HanpsbkeHns kpuBoW (koMaHaa «[paduK KPUBMU3HDIY)
Bbi6op HeckonbkMX 06bEKTOB B KaYecTBe cevyeHus B KoMaHaax «[loBepXHOCTb BpalieHus» 1 «[loBepXHOCTb BblAABIUBAHUSY
Mcnonb3oBaHMe NepeMeHHON A/IMHbI TPaeKTopum 13 «[10BEpXHOCTM MO TpaeKTOpUM»
lMocTpoeHune cpeaHei MOBEPXHOCTH, PaBHOYAANEHHOM OT ABYX MOBEPXHOCTeN (KoMaHAa «CpefHsas NOBEPXHOCTbY)
lMpoaneHne HeCKONbKMX MOBEPXHOCTEN OAHOBPEMEHHO (kOMaHAa «[TpoaieHne MoBEPXHOCTH»)
YBenvyeHve gavnHbl MpoAneHuUs MOBEPXHOCTM 33 CHET YNpOLLEHNUS KPOMKM (koMaHaa «[1poaneHne noBepXHOCTH»)
CKpyrneHve noBepxHOCTel METOAO0M «MPOKaTbiBaHKS WapuKay (koMaHaa «[oBEPXHOCTb CKPYIIEHUS»)
ﬂ,MaFHOCTMKa I'IOBerHOCTeVI Ha KOPPEKTHOCTb MAaTEMATUYECKOIo OnnucaHua (KOMaH,lJ,a «I'IpoBepKa reOMeTpMM»)
O6MeH AaHHbIMU Yrenne mopeneit CAD-cuctem NX m SolidWorks cpeacteamu aapa C3D
c apyrumu CAMNP Bbibop 06bekTOB MOAENM Ans skcnopTa
3anucb Tabnuu, npu skcnopte Mofenu B popmatel C3D,JT, STEP
YreHune 3D-06beKTOB U3 haiinoB 06OMEHHbIX U MPONpUeTapHbiX GOPMATOB B TEKYLLYHD MOAENb (KOMaHAA «/MNOPT B TEKYLLYIO MOZENb»)
Mepepaya cBoiicTBa «Pasaen cneundukaumm» npy akcnopTe U MMnopTe Moaenei dopmarta JT
Monnepykka HaCTPOMKK yMonyaTenbHbiX MMeH (aiinoB KOMMOHEHTOB Npu uMmnopte cbopku Gopmatos STEP n JT
YTeHune cucteM KOOpAMHAT U MMEH 06beKTOB MoAenu npu umnopte daiina dopmara STEP
YreHne mopeneit CAD-cucrem Creo, Inventor, Catia, SolidEdge cpepgctsamu sigpa C3D

Pa6ota ABTOMaTHYeCKOE yKa3aHWe Ha U3[eNne-3aroToBKy B aCCOLMATUBHOM YepTexe AeTanu
C uepTexamm Bbl60p 06bEKTOB, MOMIHOCTbIO MONABLUMX BHYTPb 3aMKHYTOM JIOMaHOM MHWUK (KOMaHAA «BblAennTb 3aMKHYTOM I0MaHOM»)
KOHTeKCTHas NaHeb UHCTPYMEHTOB 151 GbICTPOrO HANOXEHUS MW CHATUS OrpaHMYeHnit (koMaraa «OrpaHuyeHns obbekTa)

BbI6Op WabnoHa ANns CO34aHUS aCCOLIMATUBHOTO YepTexa TeKyLLEeN MOLENN C BO3MOXHOCTbIO 33aTb hOpMaT, KpaTHOCTb
1 OpueHTaumio ucTa (komaHaa «Co3aath YepTex no WwabioHy»)

ABTOMaTHYeCKOE HaNoxeHue ABYM napaniesibHbiM OTpE€3KaM OrpaHn4yeHnsa «I'IapanneanOCTb» npu NpoCTaHOBKE pa3mepa
OT OTpe3Ka A0 TOYKU B NapaMeTpPUYECKOM peEXnme

0603HayeHKne LLleHTPOB Macc1Ba Opr)KHOCTeﬁ B accouMatneHoM Bmae

Mepebop pa3nnyHbIX BapMaHTOB NPOCTaHOBKM pa3MePOB MEeXY OKPYXHOCTAMM/AYraMmu Npu UCNob30BaHUM «ABTOpasMepa»
nnu «JInHeiHoro pasmepa»

Co3paHue yCI0BHOIO nepeceyeHns Ans npsaMbix U AyroBbiX 0CEBbIX IMHWIA (KOMaHAA «YCNIOBHOE nepeceyeHunes)

MocTpoeHune reoMeTpuyecknx 06bEKTOB TMNA «Nas» (KoMaHAbl «Ma3y, «[yroBoi nas»)
YnyyLleHHbl MexaHU3M paboTbl OrpaHUYEHUI reoMeTpUYecKUX 06beKTOB NpU peaakTMPOBaHUM NapaMeTpU30BaHHOIO 1306paxeHus
OdopmieHve JOKYMEHTOB € rpadamMu Ans NpeacTaBUTeNs 3akasymka

[apameTpuyeckmnit MaccuB rpadnyecknx 06beKToB (KOMaHAbl «MaccuB no ceTke», «MaccuMB N0 KOHLEHTPUYECKOM CETKEY)
AkTyanusaums ctangaptos: FOCT P 2.102—2023,TOCT P 2.104—2023,TOCT P 2.106—2019,TOCT P 2.308 —2023,TOCT P 2.503—2023
CBsi3bIBaHKE si4€€K OCHOBHOW HaAMMUCK YepTexa C MPOU3BOJIbHBIMM (B T. Y. MOb30BATENbCKMMM) CBOMCTBAMU
[lobaBneHne B YepTex HOBOIO JIMCTa NO 06pasLy yxXe nMerLerocs
MaHenb ynpaBnenus | CesasbiBaHWe cOCTaBHOI YacTyu (aanee — CY) c 0603Ha4eHMeM NO3ULMM, KOMIOHEHTOM MW Te0M

«CoctaB uzgenua» | CneunanbHbli pexum Ang paboTbl co C6OpKOi, MMEIOLIER NCMONHEHNS

Bbi60p cTuns cneundukaumm, COrnacHo KOTOPOW A0MKEH 0TOBpaXaTbCs COCTaB U3aenus

Mcnonb3oBaHMe CCbIIOK B KayecTBe 3Ha4eHus cBoMcTB («06o3HayeHuney, «kHanmeHoBaHuey, «Mpumeyanuey, «Konuuectso» u ap.)
PepakTMpoBaHue 3HaYeHUiA CBOWCTB, KOTOPbIe BblM CO34aHbI U3 NEPEMEHHbIX
ABTOMaTHYeckas nepesava gopmara cneundukaumm B usgenune uam CY

BcraBka B 3HaYeHue cBoMcTBa «HaMmMeHoBaHMe» NPOCTOro TeKCTa U/Mau rpynnbl CCbIIOK Ha Apyrue CBOMCTBa (Hanpumep, ang netanei bY)
Mepenaya 3HayeHui cBoicTB «O603HaYeHne», <HanmeHoBaHue» u «lpuMeyaHme» M3 naHenu coctaBa usgenus B ero CY

Mpu pabote B yepTexe: MPOCMOTP U pefakTUpoBaHWe CBOMCTB AOKYMEHTA, MaKpo3neMeHToB, BuaoB, CY moaenu

Pacuet HomepoB no3unuuit B cbopke (koMaHAa «PaccTaBuTb NO3MLMMY)
Ynanenune obbekToB knasuiweit Delete
OnHOBpEeMEeHHOE M3MeHeHMe CBOMCTB Heckonbknx CY

Pa6ota Py4Hoe v aBTOMaTMyeckoe (no Mofenu) co3aaHne U3aenuns-3arotoBku

co cneumdumkaupert | Obliee HaMMeHOBaHMe rpynn CTaHAAPTHbIX U3AENI K MaTepuanos (koMaHaa «[lobasuTe obliee HaUMEHOBaHMEY)

lMoBbiweHne yao6cTBa peaakTMpoBaHNs 06beKTOB crneunduKaLmm ¢ 3anoaHeHHONM No WabnoHy TEKCTOBOI YacTbio (B pasaenax
«Matepuanbl» u «CraHAapTHbIE N3AENUA»)

OdopmneHve 4OKYMEHTOB C rpadamMu Ans NpeacTaBUTeNs 3akasuynka

OpnHoBpeMeHHOe BKIYEeHNE/OTKIKYEHUE rpynnMpoBKM Ans BCex 06bEKTOB cneumpuKkaLmm
ABTOMaTMYeCKOE CO3[aHne pasaena «[JoKyMeHTauus» B acCOLMATUBHON cneundukalmm
ABTONEPEHOC TEKCTA B A4EMKe cneunpuKaLmMm Ha cieayroLmue CTpokm

CoxpaHeHue cneundukaumnm B dopmatsl Excel 2007-365 (*xlsx) n Calc (fods)

Py4Hoe penakTMpoBaHue 3aros0BKOB Ast 610KOB LONOAHUTENbHBIX M BNOXEHHbIX Pa3fenos
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HoBuHkn npunoxxernnii KOMIAC-3D v24

HoBble npunoxexus

KOMIMAC-KoMno3uTbl — cucteMa NpoeKkTMpoBaHKUS M NOATOTOBKM NPOM3BOACTBA
M3AEeNniA U3 CNOUCTbIX NONMMEPHbIX KOMMO3UTHbIX MaTepuanos

KOMIMAC-3nekTpuk

MdoTopeanucTka — NpUoxXeHne ANs co3faHns GOTOPeanuCTUUHbIX U306paxeHNi
Ha OCHOBE TPeXMEepHbIX MOAenen

MepepaboTaHHblii Ananor MeHeaxepa NPOEKTOB A/151 NOBbILEHUS yA06CTBa paboTbl
1 HaBurauum

Banbl 1 MexaHn4eckue nepega4u

Moppepxka CYBM SQLite

[MpoeKT1poBaHMe MEXaHUYECKUX Nepeaay HenocpeacTBeHHo B 3D-c6opke

YcTaHoBKa cuCTEMbI NOJ, APYrM NOMb30BaTeNEM M Yepes rpynnosble nonntukn Windows

I'eHepame peanncTUyHbIX mogpenen uenem n peMHeﬁ B COOTBETCTBYHOLLUX Nepefavax

npOeKTMpOBaHMe 3NEMEHTOB WeCcTepeHHOro Hacoca BHELHEero 3auenieHna

[ononHeHHbIM 06MeHHbIM XML-cbaiin: HoBas Tabnuua Ans KNeMMHUKOB, HOBOE rosie
C MaKCUMaNbHbIM KOJIMYECTBOM XWn kabens u ap.

Pacyert 1 noctpoeHue LienHow nepeaayn ¢ Kpyrno3BeHHOM Lienbio

mMﬂpr N0 NOKYMHbIM U34ENNAM B NMOJIb30BATE/IbCKUX OTYETAX

Pacuet u NnoCTpoeHne I'I}'IaHeTapHO-LlEBOLIHOﬁ nepenavu

BHeLwHss MM BHYTPEHHSS CTyneHb C NPOU3BO/bHOM (MOMb30BaTENbCKOI) reoMeTpueit
npoduns (komaHabl «onb3oBarenbckas CryneHby, «[onb30BaTeNbCKUIA BbIpE3»)

HoBbiii nonb3oBaTenbCkmii oT4eT «BeAoMOoCTb MOKYMHbIX U3Aenui (COPTUPOBKA
N0 MOCTaBLLMKY)»

[lns Bcex 3y64aTbiX 1 YepBAYHbIX KONec: BbIGOp CTENEHM TOYHOCTH, BUAA COMPSKEHUS
1 BUAQ fonycka Ha BoKoBOM 3a30p (C pacmndpoBKoit Hanbonee 3HaUMMBbIX
nokasartenei KoHTpons)

YnyuyweHHoe B3aumogericteue ¢ KOMIMAC-Tpaduk yepes APl Bepcuun 7

OpnHospemeHHoe konupoBaHue o6bektoB KOMMAC-3nekTpuk n KOMMAC-Tpadwk Ha cxeme

Packpoit

TexHonorus: TX (CxeMa npuHUMnuanbHasn)

ABTOMATMYECKMIA MOUCK IUCTOBbLIX A€Tanei B cocTaBe COOPKM U NaKeTHOE COXpaHeHue
MX pa3BepTok B popmat dparmeHTa (*frw) c aBToMaTMyeckoil COpTMPOBKOM
no MaTepuanam v TO/LLMHAM U NOAFOTOBKOM ANS packnafKu

MexaHu3M co3paaHus WabnoHOB OTHETOB: BEAOMOCTEN, cneumd)maumﬁ nnop.

BbiBOA OTYETOB B A€PEBO MHPOPMALMOHHON MoAenmn

Cnocob packpos Ans NUHeNHbIX (MepHbIX) MaTepuanos

(DODMMPOBaHMe OTYETHbIX AOKYMEHTOB: BEAOMOCTeN KapT packpos, BEAOMOCTeN
AEN0BOro oTxona

Co3paHue Nosb30BaTeNbCKOro C/10Ba pa

CMeHa TOYKM BCTaBKM reomMeTpuu ang oﬁopyp.osava M KOHTPO/IbHbIX TOYEK

OnTumMmusaums anropuTMoB aBTOMaTMYeCKOW packnaaku [eTanei, NoBblleHne CKOpOCTH
W1 KayectBa paﬁOTbI

CMelLeHMe TEKCTOBbIX METOK NO3ULNOHNPOBAHNA

060pypoBaHue: Tpy6onpoBoabl

MaccoBas cMeHa TexHonoru4eckoro 61oka

Bbibop Bap1aHTa MapLupyTa nocTpoeHus Tpy6onpoBoaa Mexay AByMS TOYKaMu
no pebpam 1 auaroHansm napasnenenvunesa

YkazaHue mMatepuana Tpy6onpoBoAoE

[lo6aBneHve B M3bpaHHOe 06bEKTOB Npu BbIGOpe MaTepuana/anemMeHTa U3 CrnpaBoyHMKa

la3ocHabxeHue: CH | HapykHbie cetu: HBK | TennoBbie cetu: TC

060pynosaHue: MeTan0KOHCTPYKLMU

[lo6asnenue B 36paHHOe 06bEKTOB Mpy BbIGOPE MaTepUana U3 CpaBoYHMKa

Co3paHue rotoBbIxX H360p0B 3/IEMEHTOB B peaakTope 6a3bl AAHHbIX

060pynoBaHue: Pa3BepTku

[pynnoBas BCTaBKa rotoBbIX HA6OPOB 06BLEKTOB Ha 3/1€MEHTbI B NiaHe

HoBble aneMeHTbI: TPOMHWKM (ABA TMNA), NaTpybOK NepexofHbIi C Kpyra Ha NpsIMOYrofbHUK

3ajaHue OTMETOK M BbICOTbI pr6bl npu Npoknagke nieTn Ha TononaaHe

Koneeptop eCAD — KOMIMAC

Bbibop nokanbHoro unu ynanenHoro cepsepa NMNoJIMHOM:MDM

ABTOMaTM4eCKMit Noabop apMaTypsl (KpaHOB, 3aABUKEK, TPOMHUKOB U Ap.)
npyu M3MEHEHWUU NapameTpoB Tpy6bl

YcTaHOBKa COOTBETCTBMS MOAENMN C UMEHEM KOMMOHEHTA B 3aBUCUMOCTH
OT NO3MLIMOHHOIO 0603HaYeHUS

ABTOMaTMYECKOE Ha3HAaYeHMe AMaMeTpa apMaTypbl B COOTBETCTBMM C MApaMeTpamMu
Tpy6bl MpU OTCYTCTBUM HYXKHOTO TUMOpa3Mepa B 6ase

MocTpoeHue ycnoBHOM rabapuTHOW MOLENM NPU OTCYTCTBUM PEANIUCTUYHON MOLENU
B 6aze MNOJIMHOM:MDM

060pynoBaHue: Kabenu n xrytbl

MocTpoeHne BepTUKaNbHbIX Y4aCTKOB Ha TONOMAaHe C NePeHOCOM NapaMeTpoB
13 npoduns

YcKopeHue co3aHust «0BLLMX YYACTKOBY 33 CYET ONTUMM3ALUM METOAMKM NOCTPOEHUS
XryTa/kabens

Hactpoiika napamMeTpoB B cneunduKaLmax 4ns Kakaoro Tna pybonpoBosa oTAeNbHO

YckopeHue NocTpoeHns pa3BepTKM xryTa/kabens

HBK/TC: aBToMaTuyeckuii PacyeT BbICOTHbIX OTMETOK KONOALEB, OMYCKOB U y3/10B
npu pacCTaHOBKE Ha TONOM/IaHe U U3MEHEHWUU BbICOT MNPOKNAAKN

ocTpoeHne reoMeTpum onneTkM MM BHeLHel TpYOKM Ha pa3BepTKe XryTa/kabens

Mmnopt u3 CAMP MAKC HabopoB BCnoMoraTeibHbIX MaTepUanoB K Xrytam
1 COEAMHUTENAM

HBK/TC: aBTOMaTuuyeckuii nepecyeT Bcex OTMETOK NPU pefakTMpOBaHUK BbICOT
Ha npodune

BbicTpbivi uMnopt 13 CAMP MAKC ofHOro M3 CMMCKOB: KOMMOHEHTOB, COEAMHEHW,
MaTepuanoB K XryTy

[nsa Bcex cTponTeNbHbIX NPUNOKEHUN

Bbi6op flokanbHoro unu yaaneHHoro cepsepa NOJIMHOM:MDM

MpucBoeHne knaccoB npu koHeepTaumuu B dopmart IFC ansg pasgenos OB/BK/TX

Wnterpaums c CAMNP MAKC 1 KOMIMAC-2neKkTpuK: aBToMaTMyeckoe pasmelleHne
B MO/ZI€NM XTyTa TeX KOMIMOHEHTOB, /1S KOTOPbIX ONpeaeneH YHUKaNbHbli robanbHbIi
noeHTudukaTop

MpucBoenne crabunbHoro GUID

M3MeHeHWe CTPYKTYpbl XpaHEHUs AaHHbIX MO COEAMHEHUAM s NOCieaytoLWwero
peAaKTMPOBAHUS

AnanTauus naHenem n AuanoroBbix OKOH 415 paboTbl HA MOHMTOPAX C BbICOKMM
paspeLieHneM 1 B TeMHOW Teme

AKTyanusupoBaHa 6asa fAaHHbIX apMaTypbl

PEKOMEHAYEMbIE CUCTEMHbIE TPEBOBAHUA A1 PABOTbI C BOJIbLULMUMU CBOPKAMMW
CPU 24 I (ot 6 gaep) | RAM 264 Tb | CPU 28 I'b OpenGL 4.5 250 I'b/c | + SSD, FullHD/4K-moHuTOp

OS [X64]:
MS Windows 11, 10

LINUX [HEPE3 WINE@ETERSOFT]:

OCAnbT 8,9,10,11 | Astra Linux Special Edition 1.7,1.8 | PE[, OC 7.3, 8.0 | POCA XPOM Pa6oyas craHumus 12,13 |
AlterOS 9 | ALT Regular (Sisyphus repo) | Ximper Linux Regular | Rocky Linux 8,9 | Debian 11,12 | Fedora 41 |
Ubuntu 22.04,24.04, 25.04 | Linux Mint 21 | MCBCdepa 9.3 | OCHoga 3.0 | Uncom OS 2.5
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