Iokyment nonmucar npolvdrpFRIIOT@POTBOCHAYKH U BBIGIIETO 00pazoBanms Poccuiickoit deneparuu
NHbopmaums o Bafeyes

epalibHOE TOCYIapCTBEHHOE OIOHKETHOE 00pa30BaTeIbHOE EXKJCHUE
®WO: Makcumos AﬂeKceﬁ%%lpMPOBMq ynap A p YHpexKA
[lomKHOCTb: OMPEKTOP AenapTdMEHTA Mo o6pa303aTean0|7| HOHMTM%I(’IHGFO 06pa30BaHH;I
[lara noanucanns: 16. ANAOCKOBEKUM MoauTeXHUYeckuit yHuBepcuter» («MockoBckuit [ToauTex»)

YHUKanbHbI MPOrpaMMHbIN KIKOY:
3db180d123102ac0e6052125672742735 190 APa «HaseMHBIE TPAHCTIOPTHBIE CPE/ICTEA»

YTBEpxKIaL0.
JleKaH TpaHCIIOPTHOTO (haKyJIbTETa:
A1 / T1. Utyppanne /
AL ‘,] w/;; 3 «31»asrycra 2020 T.

PABOYASA ITPOI'PAMMA JUCHUIIJINHBbI
«CucTeMbl aBTOMATH3UPOBAHHOTO NPOEKTUPOBAHNSI ABTOMOOWISI U TPAKTOPa»
CnenmansHocTb — 23.05.01 «Ha3zemHble TpaHCHOPTHO-TEXHOJIOTUYECKHUE CPELICTBAY
Crnennanuzanus — K ABTOMOOMIIU U TPAKTOPBD)
[Tpodunb — «llepcriekTUBHBIE TPAHCTIOPTHBIC CPEACTBAY
KBanudukaius (cTeneHb) BHITYCKHUKA — CIICIIUATIUCT
®opma 00yueHus: — oOUHast

MockBa
2020 r.



1. Ileau u 3aga9u AMCHUILIHHBI

[leapto mnpenogaBaHus JAUCHMIUIMHBI  «CHCTEMBl  aBTOMATH3UPOBAHHOIO
OPOEKTUPOBAHUA aABTOMOOWJIA W  TpakTopa» sBIAETCA (OPMUPOBAHUE Y
00y4aroIIerocs akTyaJIbHbIX PEACTABIECHUHN O CJIOKUBIINXCS K HACTOSILEMY BPEMEHU
TEXHOJIOTHSIX TPOEKTUPOBAHUS ABTOMOOMIIEN U TPAKTOPOB.

JlocTmkeHre MJaHHOM 1enu Mopa3yMeBaeT HEOOXOIMMOCTh B IpoLecce
oOyueHus peleHus psaja 3ajad, a UMEHHO:

—  PaccMmoTpeHne METOOB M CPEACTB IIPUMEHSEMBIX Ha pasHbBIX CTaausax
aBTOMAaTU3UPOBAHHOIO IIPOECKTUPOBAHUS.
— OcBoeHue OO0mMX MPUHLMUIIOB U  METOAOJOTHH, IPOEKTUPOBAHUSA C

WCIIOJIb30BaHUEM (YHKITMOHATBHBIX BO3MOKHOCTEN COBPEMEHHBIX
MAaIIMHOCTPOUTENBHBIX ~ CUCTEM  aBTOMAaTU3UPOBAHHOIO  IPOECKTUPOBAHUS
(CAIlp).

—  IIpunoOpereHne HaBBIKOB MPAKTUYECKON PaOOTHI ¢ MPOTPAMMHBIMU MPOAYKTAMHU
kiacca CAllp.

— OsnageHue npuémamu  pa3pabOTKU  COBPEMEHHOM  KOHCTPYKTOPCKOM
JOKYMEHTAlUU.

2. MecTo TUCHHUIJIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl
(OOII) cnennanuTeTa

JlucuumuimHa OTHOCHTCS K AUCIHUILIMHAM 110 BbIOopy Osoka 1 (b.1.3.3) OOII
cnequanurera. CoaepKaTeabHO M METOAUYECKM OHA CBS3aHA CO CIEAYIOLIUMU
Bxoasimumu B OOII ciermanurera MuCHUTTHHAMU:

—  YecrpoiictBo aBToMo6miisa u Tpakropa (b.1.1.34).

—  Koncrpyxknus aBromo6mist u Tpakropa (b.1.1.35).

—  Ocnosbl wxunupunra (b.1.2.20).

—  ABTOMOOWIM ¢ KOMOMHHUPOBAHHBIMU 3HEpreTuueckumMu ycranopkamu (b.1.21).

—  Pa3zpaboTka KOHCTPYKTOPCKOM TOKyMeHTauuu aBromoouns u tpakropa (b.1.3.1).

—  OcHOBBI aBTOMaTU3UpOBaHHOTO NpoekTupoBanus (b.1.3.1).

—  MopnenupoBanue u npoektupoBanue B NX (b.1.3.3).

—  Maremaruueckoe MojenupoBanue Texunueckux cucreM (b.1.3.4).

—  Metoasl MatemaTuyeckoro mojaenupoBanus (b.1.3.4).

—  Konctpykius ObIcTpoxoHbix TyceHnuHbIX MaiuH (b.1.3.6).

—  Konctpykiusa MHoroneneBbix konécHbix Mamut (b.1.3.6).

—  KonctpynpoBanue u pacuér KOJECHBIX U T'YCEHUYHBIX TPAHCIOPTHO-TATOBBIX
maruH (b.1.3.9).

—  IIpoekTupoBaHu€ KOJIECHBIX U TYCEHUYHBIX TpaHCIIOPTHBIX cpeAcTB (b.1.3.9).

3. IlepedeHnb njaHMpyeMbIX pe3yJbTATOB OCBOCHUS AUCHUILIHHBI,
COOTHECEHHBIE € IVIAHNPYEMbIMH Pe3yJIbTATAMM 0CBOCHUS
o0pa3oBaTeJIbHOM NMPOTrPaMMBbI

B pesynbrate OCBOEHHS JUCHUIUIMHBI y OOYYaloOUXCA JOJIKHBI OBIThH
c(hOpMHUPOBAHbI HIXKECIEAYIOIINE KOMIIETEHIIUN C JOCTHKEHUEM COOTBETCTBYIOIIMX
pe3ynbTaTOB:



MPUKJIIAIHBIC TTPOTPAMMBI
pacyéra y3i10B, arperatoB U
CUCTEM TPAHCIIOPTHO-
TEXHOJIOTHUECKHUX CPEJICTB U
MX TEXHOJIOTHUECKOTO
000py10BaHUS.

Kon Conepxxanue [lepeuenn
KOMIIETEHI[UH KOMIIETEHIUH IUTAHUPYEMBIX PE3YIbTaTOB
[TpodeccrnonanbHbIe KOMITETEHIIUN
ITK-6 Cr1iocoOHOCTH UCIIOIB30BaTh 3unanue CIOKUBIINXCS K

HACTOSAIIEMY BPEMEHH
TEXHOJIOTHI MMPOEKTUPOBAHUS U
POJIb MPOCKTUPOBAHUS B
NEeSATEIbHOCTH MPEAIPUITHS.
Ymenue BbIOMpATH CpeiCcTBA
aBTOMATHU3AIIMH, TTO3BOJISIONINE
HanOosee 3 (PEKTUBHO peliaTh
MOCTABJICHHBIC 33/1a4H.
Bnraoenue naBbikamu paboThI €
COBPEMEHHBIM MTPOTrPAMMHBIM
oOecIieYeHrEM, TTO3BOJISIONIM
pemaTh 3a1a4n
ABTOMATU3UPOBAHHOU
pa3paboTKu KOHCTPYKTOPCKOM
JOKYMEHTaIIH.

IIpO@CCCHOHaHBHO-CHGHH&HHBHpOBﬂHHBK:KOMHCTGHHHH
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Cr1iocoOHOCTBIO HCHOIB30BaTh
MPUKJIAJIHBIEC IPOTPAMMBI
pacyéra y3j10B, arperatoB u
CHCTEM aBTOMOOMJICH U
TPaKTOPOB.

3Hanue cTaguii MPOEKTUPOBAHMS,
3a/1a4, pelaeMbIX Ha pa3HbIX
CTaAUsIX, U CPEJICTB
ABTOMATHU3ALMH PEUICHUS 3THX
3az1ay.

Ymenue craButh M pemaTh
3a/1auu, CBA3aHHBIE C 00PabOTKOM
UHGOpPMaIUU U NIPH PEICHUN
3a/1a4 1o pazpaboTke
KOHCTPYKTOPCKOM
JOKyMEHTAIUU.

Braoenue naBbikamMu paboThI €
COBPEMEHHBIM MPOTPAMMHBIM
oOecIiedeHrEM, TTO3BOJISIONM
penaTh 3a7a4u
aBTOMAaTU3MPOBAHHOIO pacyéra
MalIMHOCTPOUTENBHBIX
KOHCTPYKIIUH.

4. CTpykKrypa M coaepkaHue JUCHUILIHHbBI

OO0mas

TPYAOEMKOCTh  JUCLUIUIUHBI

COCTaBJIACT

3 3a4éTHBIE E€OUHUIIEI

(108 akagemuueckux uacoB). M3 HHX 54 akajeMHUYECKHX Yaca OTBOAMTCS Ha
ayJIMTOpHBIE 3aHATHA (J1abopaTopHble paboThl) W 54 akaJleMUYECKHX Yaca — Ha
CaMOCTOSITEIIbHYIO pab0Ty 00y4Jaronierocs.

Pacnipenenenne nabopaTOpHBIX W CaMOCTOSATENBHBIX 3aHATHH MO CpPOKaM H
TeMaMm, IPUBEICHO B MPUJIOKEHUH | K HacTosIIeH paboydeil mporpamme.




1)

1)

2)

3)

4)

Copnep:xaHue Kypca 1o paszaenaM JUCHUILIAHBL:

BBeneHue B IUCIUIUIMHY.

[lonarne «mpoektupoBaHue». OrmnpeneneHue npoekTupoBaHus. lloHsATHA
«aBTOMATUYECKUI» W «aBTOMATU3UPOBAHHBIN». Ponp aBromMaTu3auuv B
npoiiecce MpoektupoBaHus. Mctopus u  HeoOXOAMMOCTh BO3HUKHOBEHUS
NPOCKTUPOBAHMS  KaKk  OTAEJBHOrO  BUja  jgesarenbHoctH.  [Ipormece
NPOEKTUPOBaHUS W ero craauu. lLlenp mpoektupoBanus. Cpencrsa
npoekTupoBanus. Kiaccudukamuss 00beKTOB MpoekTHpoBaHus. OCHOBHBIC
3a7la4¥ IPOEKTUPOBaHU. 3aJauu Kypca.

TexHOoJIOruu MPOEKTUPOBAHUS U CPEACTBA aBTOMATU3AINH.

TexHOoIOrun MpPOEKTUPOBAHUS U MPEICTABICHUE ATOrO MpOLEcca CPeACTBAMHU
«MOJICIIUPOBaHUS AesiTeNbHOCTH». [locaenoBaTeIbHOCTh 3a7a4, pellaeMbIX Ha
pPa3IMYHBIX CTaAusAX MpoeKkTHpoBaHuA. OOIIME NpPENCTaBICHUS O CUCTEMax
apromatuzupoBanHoro mpoektupoBanus (CAllp), wux kiaccudukamnms,
nporpammHoe obecrieueHre. TexXHOIOrN MPOSKTUPOBAHUS U UX (OpMaTTA3aIIHS.
Cragun u stanbl npoekTupoBaHus. Kiaccudukanusa 3anad, peniaeMblx Ha
pa3IMYHBIX  CTagusAx  npoekthupoBaHus.  I[lporpammuoe  obecrnedeHwue,
MpUMEHSIEMOE Ha CTaJuM «pabodero MNpoeKTUpoBaHUs». M3ydeHue 3amayu
aBTOMATHU3allMM TPOCKTUPOBAHUSI HA TMPUMEPE MPOCKTUPOBAHUS TOPCUOHHOMU
noaBecku. [loHsiTue 00 onTUMaIBHOM MTPOSKTUPOBAHUH.

CpeacTBa  aBTOMATH3alUM,  HWCHOOJb3yEMblE  HAa  CTaguud  paboyero
MPOEKTUPOBAHHS.

[IporpammHoe  oOecrieyeHue, NPUMEHSAEMOE Ha  CTaiud  paboyero
npoekTupoBanus. BekTopHas u pactpoBas rpaduka. ['paduueckue perakTopsl
«Kommac-3Dy, «Inventor», «SolidWorks», u ap. TexHOJIOruu UCIOIB30BaHUS
KOMIIBIOTEPA JJISI CO3/IaHUSl KOHCTPYKTOPCKOM JTOKyMeHTauuu. Bunbel 3anady,
pelaeMbIX Ha CTaauu pabodero nmpoektupoBanus. Co3aaHue U peaKTUPOBaHUE
yeptexkeid. Pabora ¢ wuHcTpymenTamu maHenu «l'eomerpusi» Pabora ¢
IIPUBSI3KaMU. Pabora WHCTPYMEHTAMHU NaHeen «Pa3zmepp»,
«PenaktupoBanue», «M3mepenus». Padorta co crmosimu. CucTemMbl KOOpAMHAT.
Coznanue pabouux ueprexei. TpéxmepHoe MOJIETIUPOBAHNUE U CPEICTBA PAOOTHI
c TpéxMmepHbIMU OObekTamMu. ba3bl JaHHBIX W WX POJbL B TIpolecce
MPOCKTUPOBAHMUS.

CoBepIIICHCTBOBAaHUE HABBIKOB PpadOThl C MPOrpaMMHBIM oOecreueHueM
«Kommnac-3Dy, «Inventor», «SolidWorksy.

Texnonorun 3D-monenupoBanus. Onepauuu, NPUMEHSEMbIE HPU CO3IaHHUU
netaneit cpeacramu 3D-mMoaenupoBanus. Co3nanue BajloB U 3yOUaThIX Tiepenay
c nomouipio MHCTpyMeHTOB «Kommac-3Dy», «Inventor», «SolidWorks». 3D-
MOJIETUPOBAHUE KOPITYCHBIX JI€TAJICH.

OmnpeneneHne KOHCTPYKTUBHBIX MapaMeTpPOB 00bEKTa TPOCKTUPOBAHMUS.
KoHcTpykTHBHBIE — TlapamMeTpsl  OOBEKTa  MPOCKTUPOBAHUS,  HArpy3KH,
JNEUCTBYIOIIIME Ha OOBEKT MPOCKTUPOBAHMS, U €ro JOJrOBEYHOCTh. Poiib
MaTeMaTUYeCKOr0 MOJEIMPOBAHUS B  PEUICHWHU 337a4d  OINpEeeICHUS
KOHCTPYKTUBHBIX mapamMeTpoB. [loHsATHE ONTUMAJIBHOTO TPOCKTUPOBAHMUS.
[TocTaHoBKa 3a7a4 ONTUMAILHOTO TMPOEKTUPOBAHUS TEXHUYECKUX OOBEKTOB.



Meronel pemieHuss 3agad  onTuMuszauuu. [loHATHMA  ONTHMaNbHOTO H
PaLMOHATIBHOIO PEIICHUI OCTABICHHOMN 3a/1a4H.

2) Kpurepuu kayecTBa, UCIOJIb3YEMbIE TIPU PEIICHUH 3a/1a4 IPOCKTUPOBAHMSL.
[TonsiTue kauecTBa MPOEKTUPOBAHHUA. DKCIUTyaTallUOHHBIE CBOMCTBa OOBEKTa
MIPOEKTUPOBAHKUS W KPUTEPUM KAyECTBA, UCIIOJIb3YEMbIE IPU PEIICHHUH 3a7ay
IPOEKTUPOBAHMS. JKU3HEHHBIN UK u3Aenus. [I[poekTupoBanue HOBOro U3AEUs
KaK MHBECTULIMOHHBIN IPOeKT. Kputepnn kauecTBa, MpUMEHIEMbIE IPU PEILICHUH
3a/lad MHBECTULMOHHOTO NPOEKTHPOBAaHUA. 3aJa4d MHOTOKPUTEPUAIBHOU H
MHOTrOnapamMeTpu4eCcKOrl ONTUMHU3ALIHH.

3) [Ilpumenenme mporpamMmHoro obecrneuenuss «Kommac-3Dy», «Inventor»,

«SolidWorks» nipu coziannu cO0poK U COOPOUHBIX YEPTEKEH.
Texnonorun co3nanusi cOOpok cpencrBamu 3D-monenupoBanus. OOmiue
CBEJICHUS O CONMPSDKEHUSX. BUbl conpskeHrus KOMIOHEHTOB cOopku. Co3anue
COOpOYHBIX  uepTexked 1o  cOopkaM, CO3IaHHBIM  cpeactBamu  3D-
MOJEIUPOBaHUs. ACCOLIMATUBHBIE BUIBI.

4) Co3manue cnemmduramuii B «Kommac-3D», «Inventor», «SolidWorks» wu

CPEACTBAa aBTOMATU3ALMK 3TOTO MpoLecca.
Texnonoruu coznanus crneurdukanuii. 3anojJHeHNe cnequpuKalui: co31aHue,
pedakTupoBaHuE U ynaieHue oObeKTOB. CBsA3bIBaHME cHeuupuKanui co
coopkamu U cOOpouHbIMH YepTexxamu. lIpocTaBieHue no3uuuii Ha cOOpKax U
COOPOUYHBIX YEPTEKAX.

5) HMmuTalMOHHOE  MOJCIMPOBAHUE W  CHCTEMbl  ABTOMATHU3WPOBAHHOIO
POECKTUPOBAHUS.

NMHUTaIMOHHOE MOJIEIMPOBAHHE KaK CPEACTBO PEIICHHS 3aJad Ha CTaIHsIX
ACKU3HOTO M paboydero MNpPOEKTUPOBAHUS, a TaKK€ CTAaJUU HUCHBITAHUA H
KOPPEKTUPOBKU KOHCTPYKTOPCKON JOKYMEHTALUH.

6) ABTOMaTH3UpPOBAHHBIC CUCTEMBI B MAIITMHOCTPOCHUH.

ABTOMaTH3a1Us IPOSKTUPOBAHUS B 00JJACTH aBTOMOOMIIE- U TPAKTOPOCTPOCHHUS.
OcHoBuble (QyHkuuun CAD-cuctem. OcHoBHble (yHkiuu CAE-cuctem.
OcunoBubie ¢Qynkmun CAM-cuctem. Crpykrypa cuctem CAD u CAM.
Mammnoctpoutensuple  CAllp BepxHero ypoBHsS. TunoBod Mapupyr
MPOEKTUPOBAHKS B MAIIMHOCTPOCHUH. ABTOMAaTU3UPOBAHHOE YIIPaBJICHUE
TexHoJiornueckumu nponeccamu. Cucremsl ERP. Cucremsl PDM.

5. Oopa3oBaTe/ibHbIE TEXHOJIOTHU

Meronuka mpenojaBaHus NUCUUILUIMHBI U IPEAYyCMATPUBAECT HCIOJIB30BAHUE
AKTUBHBIX M WHTEPAKTUBHBIX (POPM MPOBEACHUS TPYNIOBBIX U HHAUBUIYATHHBIX
3aHSTHI B COUETAaHUU C BHEAYIUTOPHON pabOTOM C 11ebI0 (HOPMUPOBAHMS U Pa3BUTHS
npo¢eCCUOHANILHBIX HABBIKOB O0YYaIOIIUXCS.

[IpenonaBanvie AWCHUIUIMHBI TIPEANONAraeT MPOBEIEHHUE JTa0OPATOPHBIX
3aHSATUNA, HaANpaBJICHHBIX HA OBJIAJICHUE METOJaMH pPabOThl C MPOTrpaMMHBIM
oOecrieueHUEeM TYTEM BBHITIOJIHCHUS 3aJaHWM W PEIICHUS TPAKTUYECKUX 3ajad,
AHAJIOTUYHBIX 33/1a4aM, BOSHUKAIOIIUM B ITPOIECCE KOHCTPYKTOPCKOM 1€ TETbHOCTH.

B pamkax 3aHATHH MCHOJB3YIOTCS CIIOCOOCTBYIOIIME YCBOEHHUIO Kypca
WHTEPAKTUBHbBIC MPE3CHTAIIUH.



B mporecce 00yueHus CTYIAeHTHI pabOTarOT C MPOTPAMMHBIM OOCCIICUCHHEM,
ITO3BOJISIOIIUM

pemarh 3aja4d  CO3JIaHWS KOMIUIEKTa KOHCTPYKTOPCKOW JTOKyMEHTAIlWH,
BKJIIOYArONIel paboure W cOOpOYHBbIE YepTEeXH, crnenupukaunun u 3D-monenu
MPOCKTUPYEMBIX 00BEKTOB. HeoOXOMMMBIN TEOpeTHYSCKUNM MaTepuan Mmojgaércs B
paMKax OCBOCHHS MPAKTUICCKUX 3a7ad.

JlaGopaTopHbIC 3aHIATHS BKIIFOYAIOT ITPEACTABICHHIE U 00CYKICHHE TIPE3CHTAINH,
a TaKKe MPOBEICHHE TEKYIIEr0 KOHTPOJIS 3HAHWHM CTYACHTOB B (OpME OICHKH
MIPaBUJILHOCTH U CPOKOB BBIMOJHEHUS WHANBUYIbHBIX 3aTaHHH.

Jlnst  mpoBenmeHHst  JTAOOPATOPHBIX ~ pabOT  HMCIOIB3YETCS  MPHUKIATHOE
porpaMMHOe oOeclieueHHue JJIsi TIEPCOHAIBHBIX KoMIbloTepoB «Kommac-3Dy,
«Inventor» u «SolidWorksy, nmpennasaadeHHOE I aBTOMATH3AIUN TIPOSKTUPOBAHUS
MaITHHOCTPOUTEIIBHBIX KOHCTPYKITHH.

CamocrosiTenpHas paboTa 00y4arOMUXCs UMEET IENbI0 COBEPIICHCTBOBAHUC
3HAHUW ¥ HABBIKOB, TPUOOPETEHHBIX B paMKax ayJIUTOPHBIX 3aHATHH, U MPEoaracT
paboTy ¢ MpOrpaMMHBIM OOECIIEUYCHUEM M JIUTEPATYPHBIMHA HCTOYHHUKAMH, a TAKXKE
MOTOTOBKY K 3aHSTHSIM.

6. OueHouHble cpeaCcTBA /ISl TEKYLIEr0 KOHTPOJISI yCIIeBaeMOCTH 1
NMPOMEKYTOYHOI aTTeCcTAlMu [0 UTOraM OCBOCHUSI TUCHUIIMHBI

®opMoil TEKyIIEro KOHTPOJISl YCIIEBAEMOCTH SBJISIETCS 3alllUTa 00ydarouuMmcs
CaMOCTOSITEJILHO BBITIOJHEHHBIX JIA0OPATOPHBIX PadOT, MPOBOASAIIASCS BEIYIITUM KYpPC
npenojiaBaresieM B popme MHAUBUAYATLHOTO YCTHOTO OIIPOCa.

DopMOH MTPOMEKYTOUYHOM ATTECTALIMU 10 JUCLIUIIIINHE SIBIIACTCS 3a4ET.

[IpoMexxyTOouHass arTecranus OPOBOAUTCS II0 PE3yJIbTAaTaM BBIIOJHEHUS BCEX
NPEAYCMOTPEHHBIX B TEUEHHUE CEMecTpa BHUAOB y4eOHOW pabOThl NpPHU YCIOBUHU
YCHEIIHON 3alUThl CAMOCTOSITENIbHO BBIMOJHEHHBIX JIA0OpaTOpHBIX padot. OreHka
CTEMEHU JOCTHKEHUS OOYy4YaloIMMCs IUJIAHUPYEMBIX PE3yJIbTaTOB OOy4YeHUS
JUCLUILIMHE NPOBOAUTCA MPETOAABATENEM, BEAYLIUM KyPC, B XOA€ YCTHOTO OIpoca
METOJIOM JKCIEPTHOW OLIEHKU. buieTr k 3a4€Ty COCTOMUT U3 JABYX BOMPOCOB, CITMCOK
KOTOPBIX MPUBEJIEH B MPUIIOKEHUH 2 K HACTOSIIIEH pabouelt mporpaMmme.

[To uToram MpoMeKyTOYHOM aTTecTalluu 00y4aromeMycsi BRICTaBISETCS OJTHA U3
CIEAYIOIINX OLIEHOK: «HE 3a4T€HO» WIIM «3a4TeHO». KpuTepuum OLEHHBAaHUA 110
JTAaHHOM WIKaJe, COMOCTABJIEHHBIE C IOKA3aTEIsIMH, CBEACHBI B HUKECIICAYIOUIYIO
Ta0IuUILy:

[TK-6 — CrtocoOHOCTh NCTIOIB30BATh MPUKJIIAIHBIE TIPOTPAMMBI Pacy€Ta y3JI0B, arperaToB U
CUCTEM TPAHCIIOPTHO-TEXHOJIOTUYECKUX CPEACTB U UX TEXHOJIOTHIECKOTO 000pyI0BaHUS.
Kpurepuu oniennBanus
ITokxaszarens
He 3aureno 3auTeHOo
3nanue CI0XKUBIINXCS K OOyuaromuiics nemoHcTpupyet | OOydarouuicss AeMOHCTPUPYET
HaCTOHH_[eMy BpeMeHI/I OTCyTCTBI/Ie 3HaHHﬁ NI JOCTATOYHO ITOJIHBIC 3HAHUS O
TGXHOJ’IOFI/II\/'I HpO@KTI/IpOBaHI/IH nu HeBepHLIe 3HAHUS O CIIOXKUBIINXCA K HaCTOSIHIeMy
POJIb MPOEKTUPOBAHUS B CJIOKMBILUXCS K HACTOSALIEMY | BPEMEHHM TEXHOJIOTUH
OCATCIIBHOCTHU npe)mpm[TI/m. BpeMeHI/I T€XHOJ’IOFI/II\/II HpOGKTHpOBaHI/IH 158 pOJ'IB
IIPOEKTUPOBAHUA U POJIb NIPOEKTUPOBAHU B
MPOEKTUPOBAHUS B JeSATEIbHOCTH MPEITPUSATHS.
ACATCIIBHOCTHU npennpmmm.




Vmenue BoIOUpaTh CpencTBa
aBTOMATHU3AIIHH, TI03BOJISIOIINE
HanOosnee 3¢ (heKTUBHO penaTh
NIOCTABJICHHBIC 3a1a4H.

OO6yuarommiicst HE
JIEMOHCTPUPYET yMEHHE
BBIOMpPATH CpeICcTBA
aBTOMATH3allMH, II03BOJIAIONIHE
HauoOosee 3 PEKTUBHO perIaTh
MOCTABJICHHBIC 33/1a4H.

OO0yuaromuiicst IeMOHCTPUPYET
yMEHUE BBIOMPATh CPEJCTBA
aBTOMATH3allMH1, TI03BOJISIONINE
Haunbosee 3¢ppeKTUBHO pemaTh
NIOCTaBJICHHBIC 33/1a4H.

Bnaoenue HaBbIKaMH PabOTHI C
COBPEMEHHBIM IPOrPAMMHBIM
o0ecrieyeHneM, Mo3BOJIAIOLIIM
pelars 3aJa4n
aBTOMAaTU3UPOBAHHON
pa3paboTKN KOHCTPYKTOPCKOH
JOKYMEHTaL1H.

OOyyarommiicst He
JEMOHCTPUPYET HABBIKU
paboThl C COBPEMEHHBIM
MPOTrPaMMHBIM 00eCIICUCHHEM,
MO3BOJIAIOIIUM pCHIATh 3ada4un
ABTOMATH3UPOBAHHOM
pa3pabOTKKU KOHCTPYKTOPCKOM
JOKYMEHTALIUH.

OOyuaronuiicsi AEMOHCTPUPYET
HAaBBIKU HaBbIKaMU pa6OTBI C
COBPEMEHHBIM IPOTPAMMHBIM
obecrieueHreM, 03BOJISIFOLIM
pemiaTh 3a1a4n
aBTOMATHU3UPOBAHHON
pa3pabOTKH KOHCTPYKTOPCKOI
JTOKYMEHTALIUH.

[ICK-1.5 — CrtocoGHOCTHIO UCITOJIB30BATh MTPHUKIIATHBIC TPOrPAMMBI pacuéra y3JI0B, arperaToB U
CUCTEM aBTOMOOMJIEH U TPAKTOPOB.

Tlokazarennb

Kpurepuu onenuBanus

He 3aureno

3autreHo

3nanue cragui
MIPOCKTUPOBAHUS, 3a/1a4,
pellaeMbIX Ha pa3HbIX CTATUSX,
U CPEJICTB aBTOMATH3alUH
PEIICHMS ITHX 3aJ]1a4.

OO0yuaromuiicss JEMOHCTPUPYET
OTCYTCTBHE 3HAHHUU WU
HEBEPHBIE 3HAHUSI O CTAIUSIX
MIPOEKTUPOBAHMUS, 3a/1a4aX,
peliaemMbIX Ha Pa3HbIX CTATUSAX,
U CpeJCTBaX aBTOMAaTH3aI[UU
pELICHUs ITUX 3a]1a4.

OOyuaromuiicst AEMOHCTPUPYET
JIOCTaTOYHO IOJIHbIE 3HAHUS O
CTauAX MPOEKTUPOBAHUS,
3aJayax, peuraeMblx Ha pa3HbIX
CTausX, U CPEICTBAX
aBTOMaTHU3allUU PELICHUS 3TUX
3ajau.

Ymenue craBuTh 1 pemaTh
3a/1a4M, CBSI3aHHBIE C
00paboTkoit nH(pOpMaIH 1
NP PEIICHNH 3a/1a4 110
pa3paboTke KOHCTPYKTOPCKOM
JOKYMEHTALHH.

OO6yuaromuiics He
JIEMOHCTPUPYET YMEHUE
CTaBHUTH M pEIIaTh 3a/1a4H,
CBsI3aHHBIE C 00pabOTKOM
WH(OPMAIINY U TIPU PEIICHUN
3aJa4 1o pazpaboTke
KOHCTPYKTOPCKOU
JOKYMEHTAIIH.

OO0yyaromuiics JTEMOHCTPUPYET
YMEHHE CTaBUTh U peliaTh
3aJ1a4M, CBA3aHHbIE C
00paboTKOM HHPOPMALIHH U
TIPY PEIICHUN 33]1a4 110
pa3paboTKe KOHCTPYKTOPCKOM
JOKYMEHTAIUH.

Bnaodenue naBbIkaMu pabOTHI C
COBPEMEHHBIM ITPOTPAMMHBIM
o0ecrieueHreM, O3BOJISIOIIAM
pelathb 3a1aun
aBTOMAaTU3UPOBAHHOIO pacu€ra
MAaIIMHOCTPOUTENIBHBIX
KOHCTPYKIUH.

OO0yuarommuiics He
JI€MOHCTPHUPYET HaBBIKU
paboThI ¢ COBpEMEHHBIM
IIPOrpaMMHBIM 00€CTieueHUEM,
MO3BOJISIOIINM PEIIaTh 33/1a49H
aBTOMaTU3UPOBAHHOTO pacuéra
MaIIMHOCTPOUTEITHHBIX
KOHCTPYKILIHH.

OOyuaronuiicst AMOHCTPUPYET
HaBBIKU BJIJICHHUS PaOOTHI C
COBPEMEHHBIM ITPOTPAMMHBIM
obecreyeHrneM, IT03BOJISIOIINM
penIaTh 3a1a4n
aBTOMATH3UPOBAHHOTO pacuéTa
MAaIIHHOCTPOUTEIHHBIX
KOHCTPYKLIHAH.

7.  YueOHO-MeTOoaAUMYeCcKOe U MHPOPMAIITMOHHOE o0ecnieuyeHre JUCHUTINHbI

Y4eOHo-MeToaMYeCKOe OOecnedeHrne JTUCIUIUIMHBL COCTABISIET CIEAYIoLas
peKOMeHIyeMast TUTeparypa:

1) OcHoBHas:

1. IecrpernoB C. U. CALS-TexHOMOTHN B MAalTMHOCTPOCHUHU: OCHOBBI pa0OTHI
B CAD / CAE-cucremax: Yuebnoe nocobue. — Tambos: TI'TY, 2010. —
104 c. [DnextponHsblii pecypc]. — Pexxum moctyna: http://window.edu.ru/
resource/171/73171/files/pestrecov-a.pdf, mposepeno 13.05.2019.



2. boukoB A.JI. Tpéxmepnoe wmonenupoBanue B cucreme Kommac-3D
(mpaktuyeckoe pykoBoactBo). - CII6.: CIIOI'Y HUTMO, 2007.— 84c.
[DneKTpOHHBII pecypc]. — Pexxum JOCTyTIA:
http://window.edu.ru/resource/586/
41586/files/itmo185.pdf, mposepeno 13.05.2019.

3. JpsukoB FO. A. CAIIP B aBTOMOOWJIE- H  TPAKTOPOCTPOCHUH.
JlabopaTopHblil npakTukym: YueOHoe mocobue. — Ilensa, 2012. — 164 c.
[ DNEKTPOHHBIM pecypc]. — Pexum JOCTyTIA:
http://window.edu.ru/resource/288/78288/
files/cad lab_pract.pdf, mpoBepeno 13.05.2019.

2) JlomonHHTEIbHAS:

1. Konmenmuss TOATOTOBKM WHXXCHEPOB B BUPTYAJIbHBIX TEXHOJOTHSIX
SolidWorks: VY4eOHO-METOANYSCKOS rmocooue / I'. I'. [luBHSK,
B. Il. ®panuyk , K. C. 3abonotHsiii , E. B. [lanuenko. — JlHenponeTpoBck:
HI'Y, 2008.— 36c¢. [OnekrponHwnii pecypc].— Pexum pocryna:
http://window.
edu.ru/resource/886/70886/files/ingeneer_preparing_conception.pdf,
nposepeHo 13.05.2019.

2.  JpsuxoB FO. A., Toponues U. [1. MoaennpoBaHue TEXHUYECKUX CHCTEM.
JlaGoparopusbiit npaktukym. — [lensa: IIT'Y, 2012. — 112 c. [DneKTpOHHBII
pecypc]. — Pesxxum moctymna: http://window.edu.ru/resource/289/78289/files/
mts lab_pract.pdf, mposepeno 13.05.2019.

NudopmarmonHoe oOecredeHne IUCITUIUIMHBI COCTaBIISET HCIIOIL3YEMOE B
71a00paTOPHBIX paboTaxX MPUKIIATHOE TPOrPAMMHOE 00ECIICUCHHE JIsSl IEPCOHATBHBIX
koMibioTepoB «Komnac-3D», «Inventor» u «SolidWorksy, npennasHauenHoe asis
aBTOMATHU3AINHA TIPOSKTHPOBAHUS MAITMHOCTPOUTEIIBHBIX KOHCTPYKITUiA. KpoMe Toro
B CcOCTaB WH(GOPMAIMOHHOTO OOECIICUeHUsS JTUCIUIUIMHBI BXOMSIT CIEAYIOIINE,
MIPEACTABIICHHBIE 1T CBOOOJHOTO JOCTyna B TJI00adbHOM HWH(POPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON KOMITBIOTEPHOU ceTH «Internety 3JIeKTpOHHBIE PECYPCHI:

1. «OcuoBbl CAIIP» (pexum moctyma: http://bigor.omstu.ru/?cnt/?doc=140

CADedu/CAD.cou, iposepeno 12.05.2019).

2. «Inventor Learning» (pexxum mocrtyma:  http://help.autodesk.com/view/

INVNTOR/2014/RUS, nposepeno 12.05.2019).

3. «Cmnpaska mo SOLIDWORKS» (pexxum moctyma: http://help.solidworks.com/

2018/Russian/SolidWorks/sldworks/t_access_help.htm, mposepeno 12.05.2019).

8. MarepuajbHO-TeXHHYECKOE oDecnedeHne TUCIMIIINHBI

3aHATHUSL IPOBOJATCS IPOBOJATCS B CHEIUATIM3UPOBAHHBIX ayautopusix B206 u
H206, o0opynoBaHHBIX MOMHUMO TPAJULHUOHHBIX CPEACTB oOecreueHus y4eOHOro
nmpolecca KOMIBIOTEPU3UPOBAHHBIMU  pabOYUMU MECTaMH C  HEO0OXOJMMbBIM
CUCTEMHBIM U MPUKIIATHBIM IPOTPAMMHBIM 00€CTieUeHHEM, aKTUBHBIMU JUHAMUKAMH,
MYJIbTUMEINA-TIPOCKTOPOM U IKPAHOM.






CTpyKkTypa H coiep:kaHHe JMCUHUILINHBI «CHCTEeMbl aBTOMAaTH3HPOBAHHOI'O NPOEKTHPOBAHNA ABTOMOOWJISI H TPAKTOPa»
cnenuanabHoOCcTh 23.05.01 «Ha3eMHble TPAHCIIOPTHO-TEXHOJOTHYECKHE CPEACTBA
(cnenmajau3anust KABTOMOOMJIM M TPAKTOPLD, NPoduib «IlepcniekTHBHBIC TPAHCIOPTHLIE CPEACTBA», 04Has (hopMa 00yUeHHUs])

[punoxenne 1

TpynoémkocTs yueOHOM paboThI o BuAaM, | Bumsl camocTosTeIbHOM PaboThI DopMbl
aKaJeMHUECKUE Yachl oOyuatonierocs aTTecTaruu
Henens
Pasgen Cemectp S —
J I3/C JIP CPC KCP KII PI'P P KP 3 6]
1) BseneHue B TUCIUILIHHY 1 0 0 2 2 0
2) TexHOIOTHH MPOEKTHPOBAHUS 1-9 0 0 4 4 0
W CPEJICTBAa aBTOMATH3AINH
3) Cpexacrsa aBTOMaTH3AIINH,
HCTIOJIb3yeMbIe Ha CTATUH 5 2-3 0 0 6 6 0 — — — — + —
pabovero MpOeKTUPOBAHUS
4) CoBepuICHCTBOBaHHE HABBIKOB Pa0OTHI
C IPOrPaMMHBIM 00€CIICUCHUEM 3
«Kommac-3Dy, «Inventor», 4-5 0 0 8 8 0
«SolidWorks»
5) Omnpenenenre KOHCTPYKTUBHBIX ITAPAMETPOB 6_7 0 0 8 8 0
00BEKTa IPOESKTUPOBAHUS
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TpynoémkocTs ydeOHOW paboThI 1o BUaaM, | Buabl camocTostensHON paboThI DopMbl
aKaJeMUUECKHE Yachl o0yyJaromierocs aTTeCTaluu
Henens
Paznen Cemectp T —
J n3/c | JP CPC KCP KII PI'P P KP 3 €]
6) Kpurepuu xauecTsa,
UCIIONIb3YEeMBIE ITPU PEIICHUH 8-9 0 0 8 6 0
3a7a4 NPOEKTUPOBAHMUS
7) TIpuMmeHeHHe MPOrPaMMHOT0 0OeCTIeUCHHS
«Kommac-3Dy, «Inventor»,
«SolidWorks» nipu cozmanuu cOOpoK 10-12 0 0 6 8 0
1 cOOPOYHBIX UepTexken .
— — — — + —
8) Cosznanue crieruduKaImii
B «Kommac-3Dy, «Inventory,
«SolidWorks» u cpecTBa aBTOMaTH3ALMH 13-15 0 0 6 6 0
3TOTO TpoIiecca
9) ABTOMAaTH3UPOBAHHBIE CHCTEMBI 16— 18 0 0 6 6 0
B MAIIHOCTPOCHUH
HUroro 18 0 0 54 54 0 — — — — + —

JI — nexrun; I13 / C — mpakTuyeckue 3aHsTrs win cemuHapsr;, JIP — maboparopusie pabotsr; CPC — camocTositenbHast pabora ooyqarorierocs; KCP — KOHTpoIb caMOCTOSTENBHOM pabOoTHI;
KII — kypcoBoii mpoekt; PI'P — pacu€rHo-rpaduueckas pabota; P — pedepat; KP — kypcoBas padora; 3 — 3auéT; D — 3K3aMeH.
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[punoxenne 2

MuHHCTEPCTBO HAYKU U BhIcIero odpazoBanus Poccuiickoit denepannu
denepanbHOE TOCYAAPCTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUs
«MOCKOBCKUH MOJTUTEXHUICCKUN YHUBEpCUTET» («MockoBckuit [Tonmutex»)

CnenmansHocTbh — 23.05.01 «Ha3zemHble TpaHCIOPTHO-TEXHOJIOTHYECKHUE CPEICTBAY
Crnennanuzaius — « ABTOMOOHIIN U TPAKTOPHI»
[Tpodunb — «llepcriekTUBHBIE TPAHCTIOPTHBIE CPEACTBAY
KBanudukanms (cTeneHb) BHITYCKHUKA — CIICITHATIUCT
Bun npodeccuonansHol gestensHocT — B cooTBeTcTBHH ¢ PI'OC BO

Kadenpa «Hazemuble TpaHCTIOPTHBIE CPEACTBAY

®OH/I OHEHOYHBIX CPEACTB
10 JUCHHUILIHHE
«CucTeMbl ABTOMATH3HPOBAHHOT0 IPOEKTUPOBAHNS ABTOMOOWIS U TPAKTOPa»

CocraButens — K. T. H., 1ol. Kperos A. B.

Mocksa
2020 r.
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IMoka3aresu ypoBHsI cGpOPMHPOBAHHOCTH KOMIIETEHIIMI

dopmMupyeMBIE U AEMOHCTPUPYEMBIE TexHonorun DopMBI YpoBHH
00y4aromuMcsi KOMIETEHIIUN e (hopMupoBaHuUs OLIEHOYHBIX OCBOCHUS
Kog DopMyIHpOBKa KOMIUIOHCHTOB KOMIIETCHLIUI CPEACTB KOMIIETEHIINH
I1K-6 CrocoOHOCTh UCTIOIB30BATh 3Hanue CIOXUBIINXCA K HACTOSAIIEMY JlabopatopHbie YcTHBII ba3zoswiii yposens.
MPUKJIAAHbIE TPOTPAMMBI BPEMEHH TEXHOJIOTHI MPOCKTUPOBAHUS U paboTHI. ompoc. BOCIIPOU3BEICHUE MOJIYYEHHBIX
pacuéra y3JI0B, arperaToB U POJIb NPOCKTUPOBAHUS B ICATECIBHOCTH CamocrosiTenbHast 3HAHUU B XOJI€ TPOMEKYTOUHON
CHUCTEM TPAHCIIOPTHO- MPEAIPUSITHSL. pabora. aTTeCcTaluu.
TEXHOJIOTHYECKUX CPECTB U UX | YmeHue BHIOMpATh CpeacTBa Tlosviwennwiil yposens:
TEXHOJIOTMYECKOTO aBTOMAaTH3AaIIMH, TIO3BOJISIONINE HanboJee MIPUMEHEHNE MOJIYYeHHbIX 3HaHUN
00opynoBaHUsl. 3¢ EeKTHUBHO peliaTh NOCTABICHHbIE Y HAaBBIKOB K CUTYalUsIM,
3aJ1a4H. BBIXOJIALLMX 32 PAMKU
Bnraoenue naBbikaMu paboTHI C PacCMOTPEHHBIX HAa ayAUTOPHBIX
COBPEMEHHBIM MPOTPAMMHBIM 3aHATHUSAX.
obecrieyeHneM, O3BOJISIFOIIUM pelaTh
3aJauu aBTOMAaTU3UPOBAHHOM pa3pabOTKu
KOHCTPYKTOPCKOM TOKYMEHTALUH.
[ICK-1.5 |CnocoOGHOCTh UCTIONb30BATh 3nanue craguil IPOEKTUPOBAHMUS, 3a/1a4, JlaGopartopHsle YcTHbI basosuwiii yposens:
MPUKJIAAHbIE TPOTPAMMBI pelraeMbIX Ha pa3HbIX CTaIUsAX, U CPEICTB | pabOTHI. ompoc. BOCIIPOM3BECHHE MOJTyUYEHHBIX
pacuéra y3J0B, arperatoB U aBTOMATHU3AIMH PEIIEHUS ITUX 3a/1a4. CamocrosiTenbHas 3HaHUI B XOJe MPOMEKYTOUHOM
CUCTEM aBTOMOOMIIEN U Ymenue craButh 1 pemars 3axauu, paborTa. aTTECTaLlUH.

TPaKTOPOB.

CBsI3aHHBIE ¢ 00PaOOTKOM MHPOPMALIUH U
NIPU PELICHUH 3a/1a4 1o pa3paboTke
KOHCTPYKTOPCKOW JOKYMEHTAIIHH.
Braoenue naBpikamu paboOTHI C
COBPEMEHHBIM MPOTPAMMHBIM
o0ecrie4eHneM, MO3BOJISIFOIIUM PelaTh
3aJla4l aBTOMaTU3UPOBAHHOTO pacyéTa
MalTMHOCTPOUTEILHBIX KOHCTPYKITHIA.

Tosviwennwiil yposeHn:
[IPUMEHEHNE MOJITY4EHHBIX 3HaHUN
Y HAaBBIKOB K CUTYaLlUsIM,
BBIXOALLIUX 33 PAMKHU
PacCMOTPEHHBIX HAa ayAUTOPHBIX
3aHATHSIX.
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1)
2)
3)

4)

5)

6)

7)

8)

9)

10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)

22)

Bomnpocsl k 3a4€Ty:

[TonsiTne «aBTOMOOUJIECTPOCHHEY. Knaccudukanus peanpusTAn
aBTOMOOUJIECTPOEHHUSA.  ABTOMOOMJIECTPOCHHE KAaK BHUJ  KOMMEPUYECKOU
NEeSTETbHOCTH.

Pons u mecto CAIIP (cuctem CAD u CAM HHXEHEPHO-KOHCTPYKTOPCKOM
MOJATOTOBKM HOBOTO M3JI€NUsl) B UHTETPUPOBAHHON MH(DOPMAIMOHHONU CHCTEME
YIPABJICHUS IPEITPUITHEM.

[IpoexTupoBanuie uzaenus. JKu3HEHHBIN UK U3ACIIUS.

HNuBectuniionnoe npoektrupoBanue. Co3laHue HOBOM MOJIEIN aBTOMOOMIIS Kak
WHBECTULIMOHHBII MPOEKT.

MonenupoBaHue AEATENBHOCTH MO CO3JaHUI0 HOBOM MOJAEIN aBTOMOOWIIS.
MonenupoBaHue polecca NPOEKTHPOBAHUS aBTOMOOMIIS € MOMOILBIO JUarpaMm
nestenbHoct IDEFO.

[Ipomiecc  MpOEKTUpPOBAHMS  aBTOMOOWISI M €ro craguu. Pesynbrar
npoeKTUpoBaHus. Lleap npoeKTUpOBaHHUSL.

TexHunueckoe 3a1anue. Buipl BBINMONMHIEMBIX HA 3TOM CTaluu padoT.

DCKHU3HOE IPOEKTUPOBaHKE. BUbl BBIMOIHIAEMBIX Ha 3TOM CTaAUU paboT.
Pabouee npoekTupoBaHue. Buibl BBINOIHIAEMBIX HA 3TOM CTaIuU padoT.

Cranus UCIBITAaHUN U KOPPEKTUPOBKU KOHCTPYKTOPCKOW TOKyYMEHTaluuu. Buasl
BBITNIOJIHAEMBIX HA 3TOW cTaauu padoT.

[ToHsITHST «aBTOMAaTUYECKHID U «aBTOMATU3UPOBaHHBIN». POk aBTOMaTH3a1IMY B
npolecce MPOEKTUPOBaHMS. ABTOMATH3UPOBaHHOE paboyee MECTO B
COBPEMEHHOM IPEACTABICHHH.

Omnpenenenue CAllp. CocraBuble (pyHkunoHanpHbie yactu CAllp
[IporpammHoe  oOecrieyeHue, NpeIHAa3HAYEHHOE [UIsl  pElIeHHus  3a]ad
aBTOMAaTU3UPOBAHHOTO NpoeKTHpoBaHud. Ero kinaccudukanus.

BekropHas u pactpoBas rpaduka. I'papuueckue penakropsl «Kommac-3Dy,
«Inventor», SolidWorks. IlpuHIUIIBI, TTOJTO0KEHHBIE B OCHOBY HCIIOJIb30BaHUS
KOMITBIOTEPA JJIS1 CO3/IaHMSI KOHCTPYKTOPCKOM TOKYMEHTALNH.
Nudopmarmonnoe odecrieueHue. baswl maHHBIX ¥ uX poib B padore CAllp.
dopManuzanus — Ipolecca  IPOEKTHpoBaHMsA. Poib  MareMaTnyeckoro
MOJICJINPOBAHUS B PEIICHNUH 337a4 aBTOMAaTU3alM1 IPOEKTUPOBAHUS.
Omnpenenenrne KOHCTPYKTUBHBIX IapaMETpPOB OOBEKTa MPOEKTUPOBaHUS (HA
npUMepe TOPCHOHA aBTOMOOMIIbHOM MOJABECKH ).

Kpurepuu kauectBa npoekTupoBaHus U 1ieseBas GyHkuus. OqHOKpUTEpUaIbHbIE
Y MHOTOKpUTEpHAIbHBIE 33/1a4H.

OnTtuMmanbHOE  NPOEKTUPOBaHWME  KOHCTpykuud.  IloctaHoBka — 3amaum
ONTUMAJIBHOTO MTPOECKTUPOBAHMUS.

[ToHsiTHE «MHOTOKpUTEpHAJIbHAS ONTUMHU3ALUA» U «MHOrONapameTpuyecKas
ontumu3zanusy». [Ilpusectu npumepsl.

Hucxondmme u BOCXondllM€ TEXHOJOTHMU MoJenupoBanusd. 3D-monenw,
IIPEIOCTABIIIEMBIE UMU BO3MOXKHOCTH.

Knaccudukanus cuctem ympaBieHHS U OCOOEHHOCTH HUX TPOCKTHUPOBAHUS.
CTpyKTypHas cxema CUCTEMbl yNpaBieHHUs U (YHKIIMOHAJIbHOE HAa3HAYEHUE €€
aneMeHTOB. CHCTEMBbl YIpaBICHHUS TEXHUUYECKUMU OOBEKTaMHu. 3aTparbl U
3¢ (}EKTHI OT yrpaBIeHUS.

14



23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

PydHoe M aBTOMAaTH3MPOBAHHOE CO3JaHUE YepTexka. KpuTepuu CpaBHEHHUS
BBIIIEYTIOMAHYTBIX croco0oB. Muctpymentsl «Kommac-3D» u TexHooruw,
MO3BOJISIONIME PENIaTh 3a7a4d YepuyeHHsl ¢ OOJbIIeH CKOPOCTHIO U MEHBIIUM
KOJIMYECTBOM OIIMOOK.

PydyHoe u aBTOMAaTU3UMpOBAHHOE CO37aHUE uepTeka. KpuTepuu cpaBHEHUS
BBIIICYIIOMSIHYTBIX crioco0oB. WHcTpymenTsl «Inventor» W TEXHOJIOTHH,
MO3BOJISIONIME PElIaTh 3a7a4yd YepueHHsl ¢ OONbIIEH CKOPOCTHIO M MEHBIIUM
KOJIMYECTBOM OIIMOOK.

PydyHoe u aBTOMAaTH3MpOBAHHOE CO37aHUE uepTeka. Kpurepuu cpaBHEHUS
BBIIIEYTIOMAHYTBIX croco6oB. Muctpymentsl «SolidWorks» u Texnomoruwu,
MO3BOJISIOIIME PEIIATh 3aJa4d YepUEeHHs] C OONBIIEH CKOPOCTHIO U MEHBIIHM
KOJIMYECTBOM OIIHOOK.

Coopku B «Kommac-3D». JloOaBieHue KOMIIOHEHTOB. 3aJaHUE B3aUMHOIO
pPacHoJIOKEHHUsST 3JEMEHTOB. JTambl nocTpoeHust coopku B «Kommac-3Dy,
BAPUAHTHI COIPSKECHUMN.

Coopxku B «Inventor». JloOaBieHne KOMIOHEHTOB. 3aJaHHE B3aUMHOTO
PacroJIOKEHUsT 3JIEMEHTOB. OJTambl NOCTPOeHUsi cOopku B «Inventor», Buibl
COEIMHEHU, BApUAHTHI 3aBUCUMOCTEH.

Coopku B «SolidWorks». JloOaBieHrne KOMIIOHEHTOB. 3aJaHUE B3aUMHOIO
PACIIOJIOKEHUS DJIEMEHTOB. JDTarnbl TocTpoeHus: coopku B «SolidWorksy, BuIbI
COTPSKEHUN U BHIpABHUBAHUE.

Coznanue coopounoro yeprexa B «Kommac-3D». MHCTpyMeHTbI 0003HaUYEHHUS
no3uuuid. HMcrnonp3oBaHWE — acCOUMATUBHBIX  BUIOB  KaK  MHCTPYMEHT
aBTOMATHU3alIMHU MIPoLiecca CO3/1aHus padounX U COOPOUYHBIX YEPTEKEN.
Coznanue cbopounoro ueptexxka B «Inventor». MHcTpyMeHTBl 0003HauYeHUs
no3uuuid. HMcrnonp3oBaHWE — ACCOLUMATUMBHBIX  BUJOB  KaK  HMHCTPYMEHT
aBTOMATHU3alIMHU Mpoliecca CO3/1aHus padounx U COOPOUYHBIX YEPTEKEN.
Coznanue coopounoro yeprexa B «SolidWorks». MacTpymenTsl 0003HaueHus
no3unuid.  Mcrmonp3oBaHWE — acCOIMATHMBHBIX  BUJOB  KAaK  HMHCTPYMEHT
aBTOMATH3AlMU MIPOLIECCca CO3/IaHusl pa0OUUX U COOPOUYHBIX YEPTEKEH.
Crneundukanus. Omnpenenenue, HazHaueHue. CTpykTypa crnenupuKaiuu T0
['OCT 2.106-96 u e€ paszmensl. OOBexT cnenudukanuu. bazoBeie wu
BcrioMorarenbHble 00bekThl. CriocoObl co3manus crnenudukanuu B «Kommac-
3D».

Cneundukauus. Onpenenenue, HazHayeHue. CTpykTypa crnenupuKanuu Io
['OCT 2.106-96 u e€ pasmensl. OOBekT cnenudukanuu. ba3oBeie wu
BcrioMoraresibHble 00beKThl. CrocoObl co3jaHus crenuduKanui B CHUCTEME
«Inventor».

Cneundukanus. Onpenenenue, HazHayeHue. CTpykTypa crneuu@puKanuu Mo
I'OCT 2.106-96 wu e¢ pazgensl. OOBekT cnenudukanuu. ba3oBeie u
BcrioMorareiibHple  00beKkThl.  CrocoObl  co3jgaHus — crnenudukKanuu B
«SolidWorksy.
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