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1.

I_[e.]m H 3aJa94 I CHUIIJINHbI
HCJ’IBIO npenogaBaHud AVCHUIIIIMHBL «MOI[CJ'H/IpOBaHI/Ie U TIPOCKTUPOBAHHC B

NX» saBnsercs (QopMuUpOBaHHE y OOyYarOIIErocs aKTyalbHBIX MPEACTABICHUN O
CJIO’KMBILHXCS K HACTOSIILIEMY BPEMEHU TEXHOJIOTHUSAX MPOESKTUPOBAHUS aBTOMOOMIIEN
Y TPAKTOPOB B MPOTpaMMHOU cpene «NX».

I[OCTI/I}KGHHG HaHHOﬁ oejin I1oApa3yMeBacT HGO6XOI[I/IMOCTI> B IIponecce

06y‘IeHI/I}I peuicHusAd psaaa 3aaad, a HMCHHO!

PaccMoTpeHre METOJOB M CPEACTB IPUMEHSAEMBIX HA Pa3HbIX CTagUsaX
aBTOMAaTU3UPOBAHHOI'O IPOEKTUPOBAHUSA B cpeae «NX».

OcBoeHHe OOIMX MPUHLMIIOB U  METOAOJOTHMH, IPOEKTUPOBAHUS C
WCITOJI30BaHUEM (DYHKIIMOHATBLHBIX BO3MOXXHOCTEH cpeibl «NX».
[TproOpereHne HABBIKOB MPAKTUYECKOW PabOThl ¢ MHCTPYMEHTApUEM CpPEJIbI
«NX».

OBnagenne  npuéMamMu  pa3padOTKM  COBPEMEHHOW  KOHCTPYKTOPCKOU
JOKyMeHTauu B cpene «NX».

MecTo TMCUMILUIMHBI B CTPYKTYpPe OCHOBHOII 00pa3oBaTe/IbHON MPOrpaMMbl
(OOII) cnenuaauTeTa

JlucuumuinHa OTHOCHTCS K AUCIHUILIMHAM 110 BbIOopy Osoka 1 (b.1.3.3) OOII

CIICOHUAaJINTCTA. Co,uepxaTeJn,Ho n MCTOOAUYCCKH OHa CBidA3daHa CO CICAYIOIINMHU
BXOJAIINMHU B OOII CIICHIHAJIMTCTAa JUCIUIIJINHaMU:

YerpoiictBo aBToMo6miisa u Tpakropa (b.1.1.34).

Koncrpykius aBromoousis u tpakropa (b.1.1.35).

OcuoBsl wxunupunra (b.1.2.20).

ABTOMOOWIM ¢ KOMOMHHUPOBAHHBIMU dHEpreTudeckumMu ycranoBkamu (b.1.21).
Pa3paboTka KOHCTPYKTOPCKOM JOKyMEeHTauu aBToMoouis u tpakropa (b.1.3.1).
OcCHOBBI aBTOMAaTU3UPOBAHHOTO npoekTtupoBanus (b.1.3.1).

CucteMbl aBTOMATHU3WPOBAHHOTO MPOEKTUPOBAHMUS aBTOMOOWIIS W TpaKToOpa
(b.1.3.3).

Marematnueckoe MoaenupoBaHue Texunueckux cucteM (b.1.3.4).

Metoasl maTeMatuueckoro moaenuponanus (b.1.3.4).

Koncrpykiust 6b1cTpoxoaHbIx TyceHnYHbIX MammuH (b.1.3.6).

Konctpykius MHOTOI1IEEBBIX KONECHBIX MamuH (b.1.3.6).

KonctpynpoBanue u pacd€T KOJECHBIX M TYCEHUYHBIX TPAHCIOPTHO-TATOBBIX
maruH (b.1.3.9).

[IpoexTupoBaHue KOJECHBIX U TYCEHUYHBIX TpaHCTOpTHBIX cpeacts (b.1.3.9).

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB OCBOCHUS AUCHUIIJIMHBI,
COOTHECEHHBbIE € IVIAHNPYEMbIMH Pe3yJIbTATAMHM 0CBOCHUS
0o0pa3oBaTeJIbHOM NMPOTrPaMMBbI

B pesynbrate OCBOEHHS JUCHUIUIMHBI y OOYYalOUXCA JOJIKHBI OBIThH

c(hopMUPOBaHBI HMKECICAYIOIINE KOMIIETCHIINHU C JOCTHKEHUEM COOTBETCTBYIOIIUX
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 IPOEKTUPOBAHUS B
JESATENIbHOCTH MPENIPHUATHSL.
Ymenue Bo16MpaTh cpeacTra
aBTOMATH3alMH, TO3BOJISAIOIINE
HanOosee 3 (PEKTUBHO peliaTh
[IOCTaBJICHHBIE 3aJJaUH.
Bnraoenue naBbikamu paboThI €
MHCTpYMEHTaMU cpeabl «NX»,
MO3BOJIAIONIMMU PeIIaTh 3a1a91
ABTOMATU3UPOBAHHOU
pa3pabOTKU KOHCTPYKTOPCKOM
JOKYMEHTAIIH.

IIpO@CCCHOHaHBHO-CHGHH&HHBHpOBﬂHHBK:KOMHCTGHHHH

[ICK-1.5

Cr1ocoOHOCTBIO HCHOIB30BATh
MIPUKJIAJIHBIEC POTPAMMBI
pacyéra y3j10B, arperatoB u
CHCTEM aBTOMOOMJICH U
TPaKTOPOB.

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

Ymenue ctaBuTh U pemarthb
3a/1auu, CBA3aHHBIE ¢ 00PaOOTKOM
UHGOpPMAIUU U NIPH PEIICHUN
3a/1a4 1o pazpaboTke
KOHCTPYKTOPCKOMN
JOKyMEHTAIUH.

Braoenue naBbikamMu pabOTHI C
MHCTPYMEHTAaMHU cpenbl «NX»,
MO3BOJISIIOIMMU PEIIaTh 3a1a4u
aBTOMATU3UPOBAHHOIO pacuéra
MalIMHOCTPOUTEIBHBIX
KOHCTPYKLIHH.

4. CTpykKrypa ¥ coaepkaHue JUCHUILIHHBI

OO0mas

TPYAOEMKOCTh  JUCLUIUIUHBI

COCTaBJIACT

3 3a4éTHBIE E€OUHUIIEI

(108 akagemuueckux uacoB). M3 HuUX 54 akajeMHUYECKHX Yaca OTBOAMTCS Ha
ayJIMTOpHBIE 3aHATHA (J1abopaTopHble paboThl) W 54 akaJeMUYECKHX Yaca — Ha
CaMOCTOSITEIIbHYIO pab0Ty 00y4JaroIierocs.

Pacnipenenenne 1abopaTOPHBIX W CaMOCTOATENBHBIX 3aHATHH MO CPOKaM H
TeMaMm, IPUBEICHO B MPUJIOKEHUH | K HacTosIIeH paboydeil mporpamme.




1)

1)

2)

3)

4)

2)

Copnep:xaHue Kypca 1o paszaenaM JUCHUILIAHBL:

BBeneHue B TUCHUILIMHY.

[lonarne «mpoektupoBaHue». OrmnpeneneHue npoekTupoBaHus. lloHsATHA
«aBTOMATUYECKUI» W «aBTOMATU3UPOBAHHBIN». Ponp aBromMaTu3auuv B
npoiiecce MpoektupoBaHus. Mctopus u  HeoOXOAMMOCTh BO3HUKHOBEHUS
IPOCKTUPOBAHMUS ~ KaK  OTIEIBHOrO  BUAa  JesarenbHocTH.  IIpomecc
NPOEKTUPOBaHUS W ero craauu. lLlenp mpoektupoBanus. Cpencrsa
npoektupoBanud. Kiaccudukanus 0O0BbEKTOB MNpoekTHpoBaHUS. OCHOBHBIC
3a7la4¥ IPOEKTUPOBaHU. 3aJauu Kypca.

TexHOI0rnu MPOEKTUPOBAHMS U CPEJCTBA ABTOMATU3ALINH.

TexHOoIOrun MpPOEKTUPOBAHUS U MPEICTABICHUE ATOrO MpOLEcca CPeACTBAMHU
«MOJEIUPOBAHUS JieATebHOCTHY. [lociaenoBarenbHOCTh 3a/1ad, pelaeMbIX Ha
pPa3IMYHBIX CTaAusAX MpoeKkTHpoBaHuA. OOIIME NpPENCTaBICHUS O CUCTEMax
aBTomMatusupoBaHHoro mpoektupoBanus (CAIIP), wux xnaccuduxanus,
nporpaMMHoe o0ecrieueHre. TeXHOI0rMU IPOEKTUPOBAHUS U UX (GopMaIn3ausl.
Cragum u 3tanbl npoekTupoBaHus. Knaccudukanus 3agad, pemiaeMbIX Ha
pa3MyHBIX  CTaausIX  npoektupoBanus. IIporpamMmmuHoe  oOecreueHue,
IPUMEHSEMOE Ha CTaJuu «paboyero MNpoeKTHUpoBaHUs». M3yuenue 3agaun
aBTOMAaTU3allMd MPOEKTUPOBAHUS HA IMPUMEPE NPOECKTHUPOBAHUS TOPCHOHHOMU
nojBecku. [loHsTHE 006 ONTUMATEHOM IPOEKTUPOBAHUH.

CpeacTBa  aBTOMATH3alUM,  HWCHOOJb3yEMblE  HAa  CTaguud  paboyero
IIPOEKTUPOBAHUS.

[IporpammHoe  oOecrieyeHue, NPUMEHSAEMOE Ha  CTaiud  paboyero
npoeKkTupoBaHusa. BekropHas u pactpoBas rpaduka. ['paduueckuit pemaxkrtop
«NX».  TexHomormum  HUCIONB30BAHUSA  KOMIBIOTEpPA I CO3AAHUSA
KOHCTPYKTOPCKOM JOKyMeHTaluu. Buael 3a1a4, pemaeMbix Ha cTaqul paboyero
npoekTupoBanus. Co3qaHue U peIaKkTUpOBaHHe uepTexeil. Pabora co croamu.
Cuctembl  koopauHaT. Cosmanme pabounmx  deptexei.  TpéxmepHoe
MOJICITUPOBAHUE U CPEJICTBA PAOOTHI C TPEXMEPHBIMU 00bEKTaMU. ba3bl JaHHBIX
Y UX POJIb B IPOLIECCE MPOEKTUPOBAHUS.

CoBepIIeHCTBOBAaHUE HABBIKOB PaOOTHI € MPOrpaMMHBIM obecriedeHrueM «NX».
Texnonorun 3D-moxpenupoBanus. Ornepanuu, TPUMEHSEMBIE TPHU CO3AAHUU
neraneit cpeactsamu 3D-monenupoBanus B cpene «NX». 3D-MoaenupoBaHue
KOPIYCHBIX JIeTajieu B cpeae «INX».

OnpeneneHne KOHCTPYKTUBHBIX TapaMeTPOB 00bEKTA TPOECKTUPOBAHHUS.
KoHCTpyKTUBHBIE  mapameTpbl  O0bEKTa  MPOEKTUPOBAHUS,  HArpy3KH,
NEHCTBYIOIIME Ha OOBEKT NPOEKTUPOBAHUS, W €ro JIOJTOBEYHOCThb. Poib
MaTEMaTUYeCKOro  MOJCIIMPOBAHUS B  PEIICHUM 3a/ladyd  OINpeAeIICHUS
KOHCTPYKTUBHBIX MapaMeTpoB. [loHsATHE ONTHUMaJIBHOIO MPOEKTUPOBAHMS.
[TocTaHOBKa 3a7a4 ONTUMAJIILHOTO MPOEKTUPOBAHUSI TEXHUYECKUX OOBEKTOB.
Metonbl  pemieHuss 3agad4  onTUMH3aUUU. [IOHATHS  ONTHUMaIBHOIO H
palMOHANBHOTO PEIICHUI MOCTAaBICHHOMN 3a1a4H.

Kpurepun kayecTBa, HCIIOJIb3yEMbIE ITPU PELIEHUH 33124 IPOEKTUPOBAHUSI.
[lonsiTe KauecTBa MPOEKTUPOBAHUS. DKCIUTyaTallUOHHBIE CBOMCTBA OOBEKTa
IIPOEKTUPOBAHMSI U KPUTEPUHM KAdeCTBA, MCIOJb3yEMbIE NPU PEIIECHUN 3a]ad
npoekTupoBanus. JKuzHeHHbIN HukI u3genus. [ [poektupoBanre HOBOTO U3AEIIHS



KaK MHBECTULIMOHHBIN IPOeKT. Kputepun kauecTBa, MpUMEHsIEMbIE IPU PELLICHUU
3a/lad MHBECTULIMOHHOTO NPOEKTHPOBAaHWA. 3aJa4d MHOTOKPUTEPUAIBHOU H
MHOTrOnapameTpu4eCKOr ONTUMHU3ALIHH.

3) IIpumeHenwme mporpaMMHOTO obOecrieueHus: «NX» IMPU CO3JaHUU COOPOK M
COOPOUHBIX YEPTEKEH.
Texnonorun co3nanusi cOOpok cpencrBamu 3D-monenupoBanus. OOmiue
CBEJICHUS O COMPSDKEHUSX. BUbl conpskeHrs KOMIOHEHTOB cOopku. Co3anue
COOpOYHBIX  uepTexked 1o cOopkaM, CO3IaHHBIM  cpeactBamu  3D-
MOJEIUPOBaHUs. ACCOLIMATUBHBIE BUJIBI.

4) Co3manme crnernmdukamuii B cpeae «NX» U cpeicTBa aBTOMATH3AIMH 3TOTO
poIiecca.
Texnonoruu coznanus crneurdukanuii. 3anogHeHNE crieupUKalni: co3IaHue,
penakTupoBaHue U ynaineHue oO0bekToB. CBs3pIBaHUE crenuduxanui co
cOopkaMu U cOOpouHbIMH 4epTexxamu. [IpocTraBieHue nmo3unuii Ha cOOpKax u
COOPOUYHBIX YEPTEKAX.

5) HmuranmmoHHOE  MOJEIMPOBAaHWE W CHCTEMbI  ABTOMAaTHU3UPOBAHHOTO
POECKTUPOBAHUS.
NMHUTaIMOHHOE MOJIEIMPOBAHHE KaK CPEACTBO PEIICHHS 3aJay Ha CTaIHsIX
ACKU3HOTO M paboydero MNpPOEKTUPOBAHUS, a TaKK€ CTaJUU HUCHBITAHUA H
KOPPEKTUPOBKU KOHCTPYKTOPCKOM JOKYMEHTALIMH.

6) ABTOMaTH3UpPOBAHHBIC CUCTEMBI B MAIITMHOCTPOCHUH.
ABTOMaTH3a1Us IPOCKTUPOBAHUS B 00JIACTH aBTOMOOUIIE- U TPAKTOPOCTPOCHHUS.
OcHoBuble (QyHkuuun CAD-cuctem. OcHoBHble (yHkimu CAE-cuctem.
OcHoBubie ¢Qynkmuun CAM-cuctem. Crpykrypa cuctem CAD u CAM.
Mammuoctpoutensuple  CAllp BepxHero ypoBHA. THIIOBOM — MapuipyT
MPOEKTUPOBAHKS B MAIIMHOCTPOCHHH. ABTOMAaTU3UPOBAHHOE YIIPaBJICHUE
TexHoJiornueckumu nponeccamu. Cucremsl ERP. Cucremsl PDM.

5. Oopa3oBaTe/ibHbIE TEXHOJIOTHU

Mertonvka mnpenojaBaHus NUCUUIUIMHBI U TPEAYCMATPUBAECT HCIOJIB30BAHUE
AKTUBHBIX M MHTEPAKTUBHBIX (POPM TPOBENCHUS TPYMIOBBIX M HHIAUBUIYATbHBIX
3aHSATHI B COUETAaHUU C BHEAYIUTOPHOU pabOTOM C LIENb0 (GOPMUPOBAHUS U PA3BUTHUS
poheCCHOHAILHBIX HAaBBIKOB O0YJaIOIIUXCS.

[IpenonaBanvie AMCHMIUIMHBI MPEANOJAraeT MpPOBEIECHUE JTa0OPATOPHBIX
3aHSTUNA, HaANpaBJICHHBIX HA OBJIAJICHUE METOJaMH pPabOThl C MPOTrPaMMHBIM
oOecrieueHUEeM TYTEM BBITIOJIHEHUS 3aJlaHMM W PEIICHUS MPAKTUYECKUX 3ajad,
aHAJIOTMYHBIX 3aJladyaM, BO3HUKAIOIIMM B MPOLECCE KOHCTPYKTOPCKOM AEATEIbHOCTH.

B pamkax 3aHATHH MCHOJB3YIOTCS CIOCOOCTBYIOIIME YCBOSHHUIO Kypca
WHTEPAKTUBHBIC MTPE3CHTAIUU.

B mporecce 00yueHus CTyIAeHTHI paOOTAlOT C MPOTPAMMHBIM OOECIICUCHHEM,
MO3BOJIAKOIIMM  pemiaTh  3aJa4yd  CO3JaHUS  KOMIUIEKTa  KOHCTPYKTOPCKOM
JIOKyMEHTAIUH, BKJITIOYAIONIEH paboure U cOOpOUHbIE YepTexH, crienudukaimu u 3D-
MOJIEIM TPOCKTUPYEMBIX O0OBEKTOB. HeoOXOauMBbIA TEOpEeTHYECKUM MaTepual
noAa€éTCsl B paMKax OCBOEHUS MPAKTUYECKHUX 3a/]ad.



JlabGopaTopHbIe 3aHITHS BKIIOYAIOT MTPEACTABICHHE U 00CYKICHHE TIPE3ECHTAIUH,
a TaKKe MPOBEICHHE TEKYIIETO KOHTPOJISI 3HAHWN CTYACHTOB B (OpME OICHKU
MPABWJIBHOCTH U CPOKOB BBIMIOJIHEHUS! MHAWBUIYaJIbHbBIX 3aJaHU.

Jns  mpoBeneHuss  1a00OpaTOpHBIX  pabOT  HUCHOJB3YEeTCS  MPUKIATHOE
nporpaMmMHOe  oOecredeHue  JUIs  [EePCOHAIBHBIX  KOMIBIOTEPOB  «NX»,
MPEIHA3HAYCHHOE JUISi ABTOMATHU3alMU MPOEKTUPOBAHMS MAIIMHOCTPOUTEIBHBIX
KOHCTPYKIIHH.

CamocTosTenbHass paboTa 0OYyYaIOIIUXCS MMEET IEeNbI0 COBEPIIEHCTBOBAHHE
3HAHWM U HABBIKOB, MPUOOPETEHHBIX B paMKaX ayJAUTOPHBIX 3aHATUM, U MIPEATIOaraet
paboTy ¢ MpOrpaMMHBIM OOECIICYCHUEM M JIUTEPATYPHBIMA UCTOYHUKAMH, a TAKXKE
MOATOTOBKY K 3aHSTHUSIM.

6. OueHoYHBbIE CPeACTBA AJIsl TEKYIIEr0o KOHTPOJIsI YCIIeBA€MOCTH U
NMPOMEKYTOYHOM aTTeCTAMHU 10 UTOTaM OCBOEHUS TUCHUILTHHBI

®opmoli TEKyILIEro KOHTPOJIS YCIEBAEMOCTH SIBJISICTCS 3allliTa O0YyYaroluMCs
CaMOCTOATENLHO BBIITOJIHEHHBIX J1a00paTOPHBIX padOT, MPOBOASAIIASICS BEAYLIUM KypC
npernojaaBaresieM B GopMe UHAWBUYATBHOTO YCTHOTO OMpoca.

@opMO MPOMEKYTOUHOU ATTECTALMH 10 JUCUUILINHE SBISAETCSA 3a4ET.

IIpomexyTouHass arrecTanys NMPOBOAUTCS IO PE3yJIbTaTaM BBIIIOJHEHHUS BCEX
NPELYCMOTPEHHBIX B TEYEHUE CEMECTpa BHUIOB Yy4eOHOW paboThl MpHU YCIOBUU
YCIIEIIHOM 3alUThl CAMOCTOSITENILHO BBIMOJIHEHHBIX J1a0OpaTOpHBIX padboT. OleHKa
CTENEHU JOCTIXKEHHS] OOydJaroluMCs IUIAHHUPYEMBIX pe3yJbTaTOB O0O0y4YeHUs
JUCLUIUIMHE IPOBOIUTCS MPENOJaBaTeNIeM, BEAYIIUM KypC, B X0J€ YCTHOIO OIpoca
METOJOM JKCIEPTHOM OLIEHKU. bUIIeT K 3a4€Ty COCTOUT M3 BYX BONPOCOB, CITUCOK
KOTOPBIX MPUBEJEH B MPUIIOKEHUH 2 K HACTOALIEH paboyeil mporpamme.

[To uroram npomMeXKyTOYHOM aTTECTAMU 00y4YaroIIeMyCs BHICTABIISIETCA O/IHA U3
CIIEAYIOIIMX OLEHOK: «HE 3a4TEHO» WM «3ayTeHo». Kpurepuu OLeHUBaHMS 110
JAHHOW IIKaJe, COMOCTABJIEHHBIE C IOKA3aTENIIMH, CBEICHBI B HWKECIEAYIOUIYIO
Ta0JIUILY:

[TK-6 — CrtocoOHOCTh NCTIOIB30BAThH MPUKJIIAIHBIEC TIPOTPAMMBI Pacy€Ta y3JI0B, arperaToB U
CUCTEM TPAHCIIOPTHO-TEXHOJIOTUYECKUX CPEACTB U UX TEXHOJIOTHYECKOT0 000pyA0BaHUS.
Kputepuu onieHnBaHus
ITokazarens
He 3aureno 3auTeHo
3HaHue CIOXUBILIUXCS K OO6yuaromuiics nemoncTpupyet | OOydaronuiicss AeMOHCTPUPYET
HACTOAIIEMY BPpEMCHU OTCYTCTBHC 3HAaHUN WU J0CTAaTOYHO ITOJIHBIC 3HAHUS O
TEXHOJIOTUH MMPOCKTUPOBAHUA U | HCBECPHLIC 3HAHUS O CJIOKMBHIUXCA K HACTOALIEMY
POJIb MPOEKTUPOBAHUS B CIIOKHMBIIHUXCS K HACTOSAIIEMY | BPEMEHHU TEXHOJIOTHA
JESTEIILHOCTH MPEANPUSATHSI. | BpDEMEHH TEXHOJOTHi MIPOSKTUPOBAHUS U POITH
IIPOEKTUPOBAHUA U POJIb NIPOEKTUPOBAHU B
MIPOEKTUPOBAHHUS B JESTENIbHOCTH MPEATPUSATHSL.
NESTENIbHOCTH MPEATPUSATHSL.
Ymenue Bo1OupaTh cpeacTa OOyuaromuiics He OO0yyarommuiicss TEMOHCTPHPYET
AaBTOMAaTHU3aluH, IMO3BOJIAOIINUC | ACMOHCTPUPYET YMCHUC YMCHHC BLI6I/IpaTB Cp€acTBa
Hauboee 23 (HEeKTHUBHO pemaTh | BRIOUpaTh CPeIcTBa ABTOMATHU3AIINH, TTO3BOJISIOIINE
MOCTaBIICHHBIC 33]]a4H. aBTOMATHU3AIINH, TTO3BOJISIONIKE | Harboee 3pGEeKTUBHO periaTh
HanOosiee 3 PEeKTUBHO pelIaTh |MOCTAaBICHHBIE 3a/1a4H.
MTOCTABIICHHBIC 33JIa4H.




Braoenue naBbikamu pabothl ¢ | OOydarommiics He OO0yuaromuiicst IeMOHCTPUPYET
UHCTpyMeHTaMu cpebl «NX», |JeMOHCTPUPYET HaBBbIKU HaBBbIKM HaBbIKAMHU PabOTHI C
MO3BOJISIOIIMMH PELIaTh paboThI ¢ UHCTPYMEHTAMU MHCTpYMEHTaMu cpeabl «NX»,
3a/1a4M aBTOMAaTU3UPOBAHHONU | cpelbl «INX», TO3BOJISAIOIKMHY | I03BOJIAIOIIMMH PEIIaTh
pa3paboTKN KOHCTPYKTOPCKOH | pelaTh 3a/1auu 3aJa4u aBTOMAaTU3HPOBAHHOM
JOKYMEHTALUH. aBTOMaTU3UPOBAHHOM pa3pabOTKN KOHCTPYKTOPCKOH
pa3pabOTKKU KOHCTPYKTOPCKOM | TOKYMEHTALIUH.
JOKYMEHTALUH.
I1CK-1.5 — CiocoOHOCTBIO UCIIONIB30BaTh MPUKIJIAAHbIE IPOrPaMMBbl pacuéTa y3J10B, arperaToB U
CHCTEM aBTOMOOMIIEH U TPAKTOPOB.
Kpurepuu onieHuBaHus
[Toka3aTenb
He 3aureno 3a4TeHo
3nanue cragui OOyuatommiicst geMoHcTpupyeT | OOyuaromuiicss AEMOHCTPUPYET
POEKTUPOBAHUS, 3a/1a4, OTCYTCTBHUE 3HAHUHN WU JOCTaTOYHO IOJIHbIE 3HAHUSI O
pelIaeMbIX Ha pa3HbIX CTaAMSIX, | HEBEPHBIE 3HAHUS O CTAJAUAX CTauAX MPOEKTUPOBaHUS,
U CPEJICTB aBTOMATU3aLUU [IPOEKTUPOBaHHUs, 3a7a4ax, 3aJayax, pelraeMblx Ha pa3HbIX
peLIeHMs] ITHX 3a/1a4. pelIaeMbIX Ha pa3HbIX CTAAUSX, | CTAAUSX, U CPEICTBAX
U Cpe/ICTBaX aBTOMATH3allMM | ABTOMATH3alMM PELICHUS ATUX
peleHHst 3THX 3a/1a4. 3ajau.
Ymenue craButh u pemartb OOyuaromuiics He OOyyaromuiics JEMOHCTPUPYET
3a/1a4yM, CBSI3aHHbIE C JEMOHCTPUPYET YMEHHE YMEHHE CTAaBUTh U peliaTh
00paboTkoil uH(popMaIK U CTaBUTh U peIlaTh 3a/1a4H, 3aJjauu, CBA3aHHBIE C
IIPU PELIECHUN 3a/1a4 110 CBsi3aHHBIE C 00pPaOOTKOM o0paboTKoil uHpOpMaLu 1
pa3paboTKe KOHCTPYKTOPCKOW | MH(OpMAIMK U NIPH PEILICHUH | TP PELICHUHU 3ajiay 110
JIOKYMEHTAIUH. 3ajad 1o pa3paboTke pa3paboTKe KOHCTPYKTOPCKOM
KOHCTPYKTOPCKOM JIOKYMEHTaL1H.
JOKYMEHTAIIH.
Braoenue naBpixamu pabotel ¢ | OGyuaroniuiics He OO0yuaromuiics JEMOHCTPUPYET
MHCTpYMEHTaMHU cpenibl «NX», |AeMOHCTpUPYET HaBbIKU HaBBIKY BJIaJICHUS paOOTHI C
MO3BOJIIOIIMMH PELIaTh paboThI ¢ UHCTPYMEHTaMHU UHCTpYMEHTaMU cpeibl «NX»,
3a/1a4il aBTOMATU3UPOBAHHOTO | cpelibl «NX», TO3BOJIIOMMMHI | TO3BOJISIOIIMME pelIaTh
pacuéra MalllMHOCTPOUTEIBHBIX | peIiaTh 3a/1aun 3aJjaud aBTOMAaTU3UPOBAHHOTO
KOHCTPYKLIUH. aBTOMATHU3HPOBAHHOTO pacuéTa |pacuyéra MalIMHOCTPOUTENbHBIX
MAaIIUHOCTPOUTEIbHBIX KOHCTPYKLIUH.
KOHCTPYKLIHH.

7.  Y4deOHO-MeTOAUYeCKOe M HHPOPMALIMOHHOE o0ecevyeHne UCIUIINHBI

YueOHo-MeToAn4ecKoe O0eCleueHe IUCHUIUIMHBI COCTABIISIET ClIEMyIoIast
pEeKOMeHayeMas JuTepaTypa:
1)  OcHoBHas:

1. TIlectpenon C. 1. CALS-TexHONOTHH B MAIIMHOCTPOEHUH: OCHOBBI PaOOTHI
B CAD / CAE-cucremax: Yuebnoe mocodue. — Tambos: TI'TY, 2010. —
104 c. [DnextponHsblii pecypc]. — Pexxum moctyna: http://window.edu.ru/
resource/171/73171/files/pestrecov-a.pdf, mposepeno 16.05.2019.

2. Kawmenes C. B. OCHOBBI MOAICTUPOBAHUS MAIITUHOCTPOUTEIIBHBIX U3/ICIIUN B
aBTomMaTuzupoBaHHoi cpeae «Siemens NX 10»: YueOHoe mocobue. —
Opendypr: OI'Y6 2015. — 165 c.

3. Janunos FO. B., ApramonoB U. A. Ilpaktuueckoe ucmnonp3oBanne NX. —
M.: IMK TIlpecc, 2011. — 332 c.



2) JlomonHHTEIbHAS:
1. TonuapoB Il C., Ensnos M. 0., KopmukoB C.b. u gp. NX nus
KOHCTpyKTOpa MammHoctpoutens + CD. — M.: JIMK TIlpecc, 2010. — 504 c.
2. Enpno M. 0., KoznoB A. A., Cenoiikun A. B.,, Illupoxosa JI. 1O.
[IpoexktupoBanne B NX mon ynpasiaeHuem Teamcenter: VYueOHoe
nocobue. — benropoa: 2010. — 780 c.

NudopmanmonHoe obecriedeHUE IUCIUIUIMHBI COCTaBISIET MCIOJIB3YEMOE B
1a00paTOpHBIX paboTax MPUKIAAHOE TPOrpaMMHOE 0OeCcTiedeHHUE 1JIs IEPCOHAIBHBIX
KOMIBIOTEPOB «NX», NpeAHa3HAUYCHHOE I aBTOMATH3alUH IPOCKTUPOBAHUS
MaITUHOCTPOUTENBHBIX KOHCTpyKIHi. Kpome Toro B cocTaB WH(DOPMAIMOHHOTO
oOecrieueHusT TUCIUTUINHBI BXOMAT CJICTYIONINI, TPEICTaBICHHBIN IS CBOOOIHOTO
JOCTyIa B TJIOOAIBHONW HMH(POPMAITMOHHO-TEIEKOMMYHUKAITMOHHONW KOMITBIOTEPHOM
cetu «Internet» 3NEKTPOHHBIN pecypc:

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

CADedu/CAD.cou, nposepeno 16.05.2019).

8. MarepuajbHO-TeXHHYECKOE O0ecneuyeHue T CHUTIIMHbI

3aHATUS TPOBOIATCS MPOBOASATCS B CHEIHMAIU3UPOBAHHBIX ayauTopusix B206 u
H206, o0opynoBaHHBIX MMOMHUMO TPAJUIUOHHBIX CPEACTB OOecleueHUus y4eOHOro
mpoiiecca KOMIBIOTEPU3UPOBAHHBIMU  pabOYUMU MECTaMH C  HEO0OXOJMMbBIM
CUCTEMHBIM U MPUKIIATHBIM IPOTPAMMHBIM 00€CTICUeHHEM, aKTUBHBIMU JJUHAMUKAMH,
MYJIbTUMEINA-TIPOEKTOPOM U SKPAHOM.



CTpyKTYpa U cofep:kaHUe TUCHUIINHBI «MoaeaupoBaHue U mpoeKkTupoBaHue B NX»

cnenuaiabHocTh 23.05.01 «HazeMHbIe TPAHCTIOPTHO-TEXHOJIOTHYECKHE CPEICTBA
(cmenuanau3anus «ABTOMOOWIHN H TPAKTOPLDY, Npoduib «IlepcnekTHBHBbIE TPAHCIIOPTHBIE CPEACTBAY, OUHAS (hopMa 00yUeHHs)

[punoxenne 1

TpynoéMKOCTh yueOHOM pabOTHI IO BUIAM, Buasl camocTosTenbHON paboThI Dopmbl
aKaJeMHYECKUE YaChl 00yuJaroIerocs aTTecTalun
Henens
Paznen Cemectp cemectpa
JI I1I3/C JIP CPC KCP KIT PI'P P KP 3 )
1) BseaeHue B TUCUHUILTHHY 1 0 0 2 2 0
2) TexXHONOTUH POEKTHPOBAHMS 1_2 0 0 4 5 0
U CPEJICTBA aBTOMATHU3AI[HH
3) CpencrBa aBTOMaTHU3AIHH,
HCTIONBb3YEMbIE Ha CTaIH 5 2-3 0 0 6 6 0 — — — — + —
pabodero mMpoeKTHPOBAHUS
4) CoBepIIIEHCTBOBAHHE HABBIKOB PaGOTHI 4_5 0 0 8 8 0
¢ IporpaMMHBIM obecriedeHreM «NX»
5) Ompenenenne KOHCTPYKTUBHBIX ITAPAMETPOB
00BEKTA MPOCKTHPOBAHUS 6-7 0 0 8 8 0




TpynoéMKocTh yaeOHOH pabOTHI MO Bunel camocTtoarenbHON dopMblaTTECTALU
BHJIaM,aKaJCMUICCKHE YaChI paboTEIO0YYArOIIeTroCs u
Pazgen Cemectp ememmtesise
Tpa
I3/C JIP CPC KCP KII PI'P P KP 3
6) Kpurepuu xayectsa,
HCTIONBb3YEMBIE TIPH PEIICHUH 8-9 0 6 6 0
3a/1a4 IPOCKTHPOBAHUS
7) TlpumeneHue
IporpaMMHOro obecreueHus «NX» 9-11 0 6 8 0
IIPU CO3JIaHUU COOPOK
1 cOOPOYHBIX UepTekKen
8) Cosnanue crienudukanmit
B cpene «NX» 5 12-14 0 6 6 0 — — — — +
W CPEeJICTBA aBTOMATU3ALMH 3TOTO IpoLecca
9) MMuTalMOHHOE MOJEIHPOBAHHE
U CHCTEMEBI 15-17 0 6 6 0
ABTOMATHU3UPOBAHHOTO IIPOCKTUPOBAHUS
9) ABTOMATH3MPOBAHHBIE CHCTEMBI
18 0 2 2 0
B MAaIIMHOCTPOCHUHU
Hroro 18 0 54 54 0 — — — — +
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JI — nexuun; 113 / C — npakTrdeckue 3aHaTHs Wik ceMuHapsr; JIP — mabopatopusie paboter; CPC — camocrositensHas pabota obyuaromierocsi; KCP — koHTponb camocTositensHoi padoTsr; KIT —
KypcoBoii npoekt; PI'P — pacu€rno-rpadudeckas padota; P — pedepat; KP — kypcoBas paboTta; 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 AMCHUIIUHE
«MopaenupoBanue u npoekTuposanue B NX»

CocraBureip — K. T. H. EcakoB A. E.

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.
TEXHOJIOTHUECKUX CPEACTB U UX | Ymenue BbIOMpaTh CpeacTBa Tlosviwennwiil yposens:
TEXHOJIOTMYECKOTO aBTOMaTHU3alLlUuH, O3BOJISIONIME Hauboee MIPUMEHEHNE MOJIYYeHHbIX 3HaHUN
00opynoBaHUsl. 3¢ EeKTHUBHO peliaTh NOCTABICHHbIE Y HAaBBIKOB K CUTYalUsIM,
3aJ1a4H. BBIXOJIALLMX 32 PAMKU
Bnraoenue naBbikaMu paboTHI C PacCMOTPEHHBIX HAa ayAUTOPHBIX
HUHCTpyMEHTaMH cpelsl «NX», 3aHATHAX.
MO3BOJISIIOIIMMHU pelIaTh 3aJauu
aBTOMAaTH3HPOBAHHOHN 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
MIPU PEILIEHUH 3a7a4 1o pa3paboTke
KOHCTPYKTOPCKOM TOKyMEHTAIUH.
Braoenue naBpikamu paboOTHI C
HHCTpyMEHTaMu cpeabl «NX»,
MO3BOJIAIOIIMMY peliaTh 3a1a4u
aBTOMATHU3UPOBAHHOIO pacyéTa
MaIIMHOCTPOUTEIBHBIX KOHCTPYKIIHIA.

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

13




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
NEATEIIBHOCTH.

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

[IpoextrpoBanue uznenus. JKU3HEHHbIA LUK U3IETUS.

WuBecTumonHoe npoektupoBanue. Co3laHue HOBOM MOJENN 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.

[ToHsATHS «aBTOMAaTUYECKHID U «aBTOMaTU3UPOBaHHBIM». Poiib aBTOMaTH3a1Mu 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.

BekTopHas u pactpoBas rpaduka. I'papuueckuit penaktop cpempl «NX».
[TpuHIMIIBI, TOJIOKEHHBIE B OCHOBY HCIIOIB30BaHUS KOMITBIOTEPA JJIsi CO3/IaHUS
KOHCTPYKTOPCKOM JOKYMEHTALIMH.

Nudopmarmonnoe odecrieueHune. ba3nl TaHHBIX U UX poib B padote CAllp.
dopManuzanus — Ipolecca  IPOEKTHpoBaHMsA. Poib  MareMaTnyeckoro
MOJICJINPOBAHUS B PEIICHNUH 337a4 aBTOMAaTU3alM1 IPOEKTUPOBAHUS.
Omnpenenenrne KOHCTPYKTUBHBIX IapaMETpPOB OOBEKTa MPOEKTUPOBaHUS (HA
npUMepe TOPCUOHA aBTOMOOUIIBHOM MOJABECKH ).

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

OnTtuMmanbHOE  NPOEKTUPOBaHWME  KOHCTpykuud.  IloctaHoBka — 3amaum
ONTUMAJIBHOTO MTPOECKTUPOBAHMUS.

[loHsiTHE «MHOTOKpUTEpHANIbHAS ONTUMU3ALUSA» U «MHOTOMapaMmeTpuyeckas
ontumu3zanusy». [Ilpusectu npumepsl.

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

Knaccudukanus cuctem ympaBieHHS U OCOOEHHOCTH HUX TPOCKTHUPOBAHUS.
CTpyKTypHas cxema CUCTEMbl yNpaBieHHsI U (PYHKIIMOHAIbHOE Ha3HAYEHUE e
aneMeHTOB. CHCTEMBbl YIpaBICHHUS TEXHUUYECKUMU OOBEKTaMHu. 3aTparbl U
3¢ (}EKTHI OT yrpaBIeHUS.
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23)

24)

25)

26)

PydHoe M aBTOMAaTH3MPOBAHHOE CO3JaHUE YepTexka. KpuTepuu CpaBHEHHUS
BBIIICYTIOMSHYTBIX croco0oB. MHCTpymeHTBl cpeabpl «NX» U TEXHOJOTHH,
NO3BOJIAIOIME PELIaTh 3a7aud 4epyeHHsl ¢ OOJIbLIEH CKOPOCThIO M MEHBIIUM
KOJIMYECTBOM OIIMOOK.

Coopxku B cpene «NX». JloOaBieHHe KOMIIOHEHTOB. 3aJaHME B3aUMHOIO
PacCIOJIOKEHUS HIEMEHTOB. JTalbl TOCTPOEHUsI COOpKH B cpejie «NX», BapuaHThI
COIPSIKECHU M.

Coznanue cOopouyHoro ueprexa B cpene «NX». MHCTpyMeHTb 0003HaYEHUS
no3unui. Mcrnons3oBaHME — acCOLUMATHUBHBIX  BHJAOB  KAK  HMHCTPYMEHT
aBTOMATHU3alIMHU MIPOLIEcca CO3/IaHUs padOUnX U COOPOUYHBIX YEPTEKEN.
Crnenudukanua. Onpenenenue, HazHaueHHe. CTpyKTypa cHelU(pHUKALIUU IO
I'OCT 2.106-96 wu e pasgensl. OOBekT cnenudpukanuu. ba3oBeie u
BCIIOMoraTenbHble 00beKThl. CriocoOb! co3nanus cnenudukauu B cpeae «NX».
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