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JdonmosHuTtepbHast 001e00pa3oBaTe/ibHasA 001IepPa3BUBAOIIAS POrpaMMa
TeXHUYeCKOi HanpaBJjieHHOCTH «3D-mMoneiupoBanne U NPOTOTUIIMPOBAHM €

1. lHosicHUTeIbHASA 3aIMCKA

HanpaBneHHOCTh JAONOIHUTENBHOM 0011e00pa3oBaTeabHOM OO0IIEpa3BUBAIOIIEH MPOrpaMMBbl
«3D-MoziennpoBanue v MPOTOTUITUPOBAHNE)

YpoBeHb: 6a30BbII

AKTyalbHOCTh:  OOYCJIOBJIEHA IIEPEX00M IIPOMBIIIJIEHHOCTH Ha ITOJHOCTHIO
0TEYECTBEHHOE ITPOrpaMMHOE oOecrieueHre U He0OXO0AUMOCThIO IOATOTOBKY HHKEHEPOB, YMEIOIUX
paboTaTh B OTEYECTBEHHBIX CHCTEMaxX aBTOMAaTH3UPOBAHHOTO mpoekTupoBaHus. CojaepxaHue
IporpaMMbl JaeT IMEPBUYHOE IPEACTABICHUE O THUIIOBBIX OOBEKTaX aBTOMOOWJIBHOW TEXHHKH.
OOyyaromyecss OCBauMBaIOT CO3JaHUE KOMIIBIOTEPHBIX MOJEJIEH pa3IMUHBIMM  crioco0amy,
dopmupytoT TpexMmepHble uepTexu. OOydyeHHe NpPOXOJUT Ha OCHOBE METOJUMK M HPAKTUK
NPOCKTHPOBAHUS, MPUMEHSEMBIX B PEATbHON aBTOMOOWIBHON MPOMBINUICHHOCTH, YTO MO3BOJISET
OyayIIMM MH)XKEeHepaM NIPUHUMAaTh aKTUBHOE Y4acTHE B CO3JIJaHMM aBTOMOOMIIEH.

®dopma peanuzanuy nporpammsl: cereBas. B cTpykrypy cetu Bxonar: HabepexHOUETHUHCKUN
uHCTUTYT KOV, 0611eo0pa3oBartesibHble OpraHu3alum, HHAYCTPUAIbHbIC TAPTHEPHI.

Anpecat nporpammsl: ydamuecs 12 - 15 ner.

Ilenp: nenbro mporpaMMsl siBisieTcsl (OPMHUPOBAHUE y Ydaluxcs o011eoOpa3oBaTelbHbBIX
YUPEKACHUH KOMIIETCHIIMH 10 OCHOBaM MPOCKTHPOBAHUS PA3IMYHBIX CIOKHBIX TEXHHUYECKUX
cucteM U OOBEKTOB aBTOMOOMJIECTPOEHHUS IpU IOMOIIM OTEYECTBEHHOI'O HHCTPYMEHTa
npoektupoBanus "Komnac 3D" n/umu «APM WinMachine 21».

3ajaun: OCHOBHAs 3ajaya MporpamMmbl - (GOPMUPOBaHHE Yy YYaLIMXCS KOMIUIEKCA 3HAHUM,
YMEHUH H HaBBIKOB B O0OJACTH CHCTEM aBTOMATH3MPOBAHHOTO TPOCKTHPOBAHUS OOBEKTOB
aBTOMOOMJIBHOM TEXHUKH, HHTEpeca K MHKEHEPHO-TEXHUUECKOW M MHHOBAIMOHHON J1€ATENIbHOCTH,
TEXHUYECKOMY 00pa30BaHUIO, aBTOMOOMIIECTPOCHHUIO.

YcnoBus peanusanuu nporpammsl. (Y ciioBust Habopa aerel, pexkuM 3aHATUI U HAIIOJIHIEMOCTh
rpym)

VYcnoBust Habopa: NpUHHMAlOTCs Bce kenatomue (12 - 15 yer) Ha ocHOBe 3asBIICHUS
pOIaUTENEH.

Hanonusemocts rpynmnsl: 15 - 20 yenosek.

Pexxum 3anstuii: 1 pa3 B Heznemnto no 2 yaca.

Cpoku peanu3zalnmu: IporpaMMa paccunTana Ha 1 rox o0y4yeHus.

[IponomxurensHocTs 00yuenus: 100 yacoB B roxu:

- KOHTaKkTHas pabora c mpernojaaBaTenem - 60 yacos,

- camocToATeNbHas paboTa ciymarens - 40 yacos.

KanpoBoe obecrneueHue: menaror MMeeT HEOOXOIUMBbIH ypOBEHb OOpa30BaHHs COTJIACHO
TpeOOBaHUSAM 3aKOHO/IATENILCTBA.

®opma 00yUyeHHs: TPYIIOBasl.

dopma opraHuzanum JesITeILHOCTH yJallluXcsl Ha 3aHATHU:

- (poHTaNbHAS;

- Tpynnosas;

- KOJIJIEKTHUBHAS.

3aHATUS MOTYT IPOBOJIUTHCS:

- CO BCEM COCTaBOM YYallluXCsl;

- B MaJbIX TpyImax;

- HMHJUBHIYalbHO.

DopMBI IPOBENCHUS 3aHATHM.

Jliis mpoBeieHNs 3aHATHH Yallle BCEro MCIoJb3yeTcsd KOMOMHUPOBaHHas (popMa, cocTosas u3
TEOPETUYECKOU U NPAKTUUECKON YacTeH.

1. YueOHnoe 3ansTHE.

2. Ob6ob6maroree 3aHsTHE.

3. DKckypeust (BUpTyanbHast SKCKYpPCHS).



4. Jlexuwus.

5. Tlpaktuueckas paboTa.

6. TecrupoBanue.

7. Ilpoekr.

MarepuanbHO-TEXHHUUYECKOE 00eCTIedeHNe IPOrPaMMBI:

- KOMIIBIOTED;

- IIPOEKTOp;

- naboparopun  «IIpotorunupoBanus», «HoBeix wmarepuanoB», «Jlaboparopus 3D
MozaenupoBanuss» HabepexxHoueTHUHCKOTO HHCTUTYTa KOV,

- HOYTOYK ¢ nporpamMMmHbIM obecnieueHrueM: «kKOMITAC-3D v24» u/umun «APM WinMachine
21».

OcoOeHHOCTH OpraHM3aluu 00pa3oBaTEIBLHOIO Mpolecca: HE3aBUCHUMO OT (DOpMBI 00ydeHUs
3aHATHSL HOCAT KOMIUIEKCHBIM xapakrep. Britouaror B ce0s: HMHTErpUPOBaHHbBIC 3aHATHS,
NPaKTUKYMBI, paboTy B IPyNIax, SKCKYPCUH, TPOEKTHYIO AEATEIbHOCTb.

[Tnanupyemble pe3yabTaThl.

JIMYHOCTHBIE Pe3yabTaTHI:

- TOTOBHOCTb U CLIOCOOHOCTh O0YYAOLINXCS K CAMOPA3BUTHUIO;

- (¢dopmMHpOBaHHE OTBETCTBEHHOTO OTHOWICHHWS K OOYYeHHIO, OCO3HAHHOMY BBIOOPY U
IOCTPOCHMIO TPAEKTOPUH 00pa3oBaHUs Ha 6a3e BbIOOPA NPOQecCHOHATBHBIX IPEANOUYTEHUIH;

- pa3BHUTHE HABBIKOB pabOTHI B KOMaH/Ie, YMEHHE HAXOIUTh BBIXO/bI U3 CIIOPHBIX CUTYAIIHIA.

MeranpenmeTHble pe3ybTaThl:

- OBJIAJICHUE CITIOCOOHOCTBIO TPUHUMATh U COXPAHSTH IeJIN U 33]]a4l YIeOHOH e TeIIbHOCTH
B chepe MH(POPMAITMOHHBIX TEXHOJIOTUH;

- (dopMHpOBaHHE YMEHUS TUIAHUPOBATh, KOHTPOJIUPOBATH U OIICHUBAThH y4eOHBIC JCHCTBUS
B COOTBETCTBHHM C TIOCTaBJIEHHOH 3a/1a4ei;

- HaxoxJeHue HanOoisiee 3PPEeKTUBHBIX CIIOCOOOB TOCTUKEHUS PE3YIbTATOB;

- yMeHHe paboTaTh MHIMBHYaJbHO W B IPYIIE: HaXOAUTh OOLIME pEeIIeHUs M pa3peraTh
KOH(JINKTHI HA OCHOBE y4eTa HHTEPECOB;

- yMeHue GopMyIMpOBAThH, APIYMEHTUPOBATh U OTCTAUBATh CBOE€ MHEHUE;

- ¢dopMHupOBaHME€ W  pPa3BUTHE€  KOMIIETEHTHOCTH B  OOJacTH  CHCTEMHOTO
a/IMUHUCTPUPOBAHUS U UCIIOJIb30BaHUS HHPOPMALMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH.

[IpeameTHBIC pe3yNbTaTHI:

o0yyaromuncs Hay4uTCs:

- npuoOperaTh NepBOHAYAIBHBIEC MPEICTABICHUH 0 KOMIBIOTEpHOH Trpaduke u padore 3D
cnemanucroB (3D Buszyanuzarop, 3D monemnep, 3D nusaitnep);

- HaBBIKAM COBMECTHOW IMPOJYKTUBHOW JEATENBHOCTH, COTPYIHUYECTBA, B3aUMOIIOMOIIH,
TUTAHUPOBAHMSI U OPTaHU3AIHN;

- NPUMEHATH U3yYECHHbIC OHATHUS, PE3YAbTAThI, METOBI JUISl PELLICHUS 3a1a4

NPaKTUYECKOTO XapaKTepa;

- HaBbIKaM KOHCTPYHUPOBAHUS;

- pasBuBaTh npejacraBieHus o 3D TexHOIOTHAX;

- OCHOBHBIM HaBBIKaM M YMEHHUS UCIOJIb30BaHUS KOMIBIOTEPHBIX IPOrPAMM.

00yJaromuHCs TTOIYYIUT BO3MOKHOCTD HAYIHThHCS:

- HCIONIB30BaTh pasHble MeTo bl 3D MonenupoBanus.

- ycraHaBimBath 3D mporpaMMbl 1 OPHEHTHPOBATHCS B HUX.

- paboTarh C TEXHUYECKOH TOKyMEHTaleH.

- OCYIIECTBISATH pabOTy B 00JAYHBIX MPHIIOKEHUSX.



- BeImonHATH 3D Busyanuszanuu, pazpadbarsiBath 3D BHICOPOTUKH, 3aCTABKH U T.]I.

- BJAJIeTh HaBbIKaMH pabOTHI B KOMaH/Ie (COBMeCTHast paboTa HaJl MPOEKTaMu, 0OJauHbIe
CHUCTEMBI).

@opmbl (pUKCALIUU Pe3yabTaTOB: UTOTOBBI KOHTPOJIb

@DopMbI I0IBEICHHUS UTOTOB pPeann3alun 00pa3oBaTeIbHON IPOrpaMMBL: y4acTHE B
COLMAIBHO 3HAYMMBIX MEPONIPUATHSX (COOBITUSAX), pE3yAbTATUBHOCTD (TPAMOTHI, TUIJIOMBI).

2. YueOHbIH JIaH

N n/m HazBanue pa3znena, TeMbl KOIMUeCTRO JACOB Dopma
aTTeCTalluU/KOHT-
Bcero JI I13 CPC pos
1 NuxeHepHas reomeTpus "
NPOTOTUIIMPOBAHUE
3HAKOMCTBO C
1.1 HabGepeXHOYETHUHCKUM  HMHCTUTYTOM| 2 2 -
KDYV, nocemenue 1adboparopuit
Nudopmanimonneie ¥ 1udpoBbie
TEXHOJIOTHM B aBTOMOOMJIECTPOCHHH.
1.2 [paduueckuit 361Kk W ero poyib B 6 2 4 -
nepeaaye WHGOPMAIMH O MPEIMETHOM
MUpE.
1.3 .
WNurepdeiic KOMITAC 3D. Ilnockue [1eJarOrn4ecKoe
Hcku3bl. [locTpoeHne reoMeTpuvecKux 10 2 4 4 HaOJr0IeHUE U
npuMuTHBOB. Co3manue mpocteix 2D- CaMOCTOATENIbHAS
neTanen. pabota
14
. Me1arornaeckoe
Coznanne 3D mopened. YmpasieHue
HaOJr0IeHUE U
okHOM [lepeBo mocTpoeHusl. 12 4 4 4
. CaMOCTOSITeNTbHAs
PenakTrpoBaHue TPEXMEPHOU MOJIEIH.
pabota
Co3aHue acCOLMAaTHBHOTO dYepTeka. 1e1arornyeckoe
15 OcHOBBI  oopMIIeHUS yepTexa 5 4 2 HaOJIOICHNE U
" moxmemu.  IIpoekimoHHbIE BUJIBI. CaMOCTOsITeNIbHAs
[IpocTaHOBKa pa3MepoOB. pabota
[TonsiTie 0 cOOpOUHOI euHUIIE.
MearornaecKoe
Crnoxuble 3D-monmenn u cOOpoyHBIE
. HaOJIr0IeHNE U
1.6 meprexu. Coxpanenme wmogeneir Bl 10 6 4
. CaMOCTOSITeITbHAS
dopmare STL. MHurepdeiic «APM AGoTa
'WinMachine 21» P
11e1larornyeckoe
[ToHsATHE O TPOTOTUIIMPOBAHUH. e
1.7 [[IporpammHoe oOecnieueHHe. 10 2 4 4
CaMOCTOSITeNIbHAs
OCHOBHBIE TapaMEeTpPBI IIEUATH.
pabota
1.8 [3D-moxpenupoBanue ayis 3D-nevyarw. 7 3 4  |memaroruyeckoe




[IpoekTHas AesTenbHOCTh. PazpaboTka

HaOJIFOIEHYE U

Mojienu. Peanu3zanus HTOroBoro CaI\gOCTO’ITem’Ha’I
npoexkta B KOMIIAC 3D. pabota
KomnekTuBHast pabota HaJl COOPKO.
5 HcTopusi aBTOMOOHIECTPOECHHUS U
YCTPOMCTBO aBTOMOOMJIEH
Mearoruaeckoe
21 CozllaHue 1 COBEpPIICHCTBOBAHUE HAOJI0/ICHUE U
' MEXaHHYECKUX CPEJICTB MEPEIBIKESHUS CaMOCTOSITeNTbHAS
pabota
. Mearoru4eckoe
[losiBiieHNE nEpBBIX AaBTOMOOUIIEH C
Ha0JII0/IEHUE U
2.2  |[gBUTATENSIMU BHYTPEHHETO CrOpaHUSI.
CaMOCTOSITeNIbHAS
JBOJIFOIUST aBTOMOOWJIS
pabota
Me1aroruIecKoe
23 Pa3BuTHE OTEUECTBEHHOTO HaOI0/ICHUE U
' ABTOMOOMIIECTPOCHHS B XX BEKe CaMOCTOSTENbHAS
pabora
Mearoruyeckoe
54 Kamckuii aBTOMOOMIIBHBIN 3aBOJ U €T0 HAOIIOZICHUE U
' POJIb B OT€YECTBEHHON YKOHOMUKE CaMOCTOSITeNTbHAs
paborta
. Me1arornIecKoe
OO611ee ycTpolCTBO aBTOMOOMIIS.
HAOIO/ICHUE U
2.5 |HasHaueHme OCHOBHBIX
CaMOCTOSITeITbHAS
(GyHKIIMOHATBHBIX SJIEMEHTOB
pabota
Mearoru4eckoe
26 ABTOMOOHMJIBHEIN IBATATEND U HaOII0ICHUE U
' HIIEKTPOOOOPYIOBAaHUE AaBTOMOOUIIS CaMOCTOSITEJIbHAS
pabota
e IarormIecKoe
57 TpancMuccust aBTOMOOUIIS. Y3716l HAOIO/ICHUE U
' TPAHCMHUCCUH CaMOCTOSITeITbHAS
pabota
e IarormIecKoe
58 Xo/m0Bast 4acTh U MEXaHU3MBI HAOIO/ICHUE U
' YIIPABJICHUS CaMOCTOSATENIbHAS
pabota
Mearornaeckoe
HaOJI0/IeHUE U
2.9 [DddexTuBHOE BlIaeHIE AaBTOMOOUIEM 8
CaMOCTOSITeNTbHAS
pabota

3aI1uTa UTOroOBOro

BalruTa MPOCKTa




poekTa. ATTecranus.

Bcero

100 28 32 40

<*> [Ipumeuanue: JI - nexkuuu, [13 - mpakTudeckue 3aHATHS, D - IKCKYPCHSL.

3. Conep:kaHue y4eOHOI0 MJIaHa

Hazsanwme pasaciia, TEMBI

Coneprxanue pasziesioB (TeM)

3HAKOMCTBO C
HabepekHOUeTHUHCKUM
nHCTUTYTOM KDY

3HAKOMCTBO C HAy4YHO-UCCIIEI0BATEILCKOW U MHHOBALIMOHHOMN
nesTeIbHOCThI0 HabepexkHouenHuHCKOTo nHCTUTYTa KDY,
nocerienue nadoparopuii «IIpororunupoBanus», « HOpuIHOTO
[IPOCKTUPOBAHUSY, «HTEeNnneKTyanbHbIi ABTOMOOHIIbY,
«{ndppoBoro MexaHocOOPOUHOTO MPOU3BOICTBA»

WHbopmManoHHbIe U

11 (POBBIE TEXHOJIOTUU B
ABTOMOOMJIECTPOEHUU.
['paduueckuii S3bIK ¥ €TO PO
B riepenade nHGopmanuu o
[peIMETHOM MUDE.

[ToHsTHS HHPOPMAIIMOHHBIX ¥ MPOMBITIUICHHBIX IIH(PPOBBIX
Texuogoruii. Hazsaauenue cucreMmsl "Kommnac". OCHOBHBIE
KOMITOHEHTEL.

WNuTtepdeiic KOMITAC 3D.
[Limockue ackusbl. [locTpoenue
reOMETPHUECKUX TPUMHUTHBOB.
Coznanue npocThIX

ErHUIBI U3MEPEHUS U CUCTEMBI KoopauHaT. HacTpoiika e iuHuI
M3MEpeHHus, cucTeMbl KoopauHar. [Tanens corictB. Hactpoiika
raneneil ”HCTpyMeHTOB. OdopMIieHUE TaHETN CBOMCTB.
KomnakTHas nanens. MHCTpyMeHTanbHas nanenb. OCHOBHbIE
PJIEMEHTBI HHCTPYMEHTAIbHOM MaHenu. [locTpoenne mpocThix
00BbekTOB. [ToHsATHE «TeomeTpuueckas hopmay npeamera. Oomue

2D-neraneit. MOHSATHSA — «IJIOCKUE» U «00BEMHBIE» T€OMETPUUECKUE (PUTYPHI.
AJTOpPUTM MTOCTPOCHUS MPOCTHIX 2D-00bekTOB. PenakTrpoBanue
DJIEMEHTOB.

Cozmanme 3D MOJIEIIEH.

YipasineHue okHOM JlepeBo
roctpoeHus. PenaktupoBanue
TPEXMEPHON MOJIEIH.

[locTpoeHHEe TPEXMEPHBIX MOAENIEH, CKOHCTPYUPOBAHHBIX 110
3aJlaHHBIM YCJIOBUSIM. AHANU3 U IulaHupoBaHue Aeranu. Co3ganue

¢aitna  geranu. Pabora B pexuMe 3ICKuU3a.
[lapamerpuzanus B scku3ax. [IpocTaHoBka pa3mMepoB B 3CKH3ax.
Onepanys BbIIABIMBaHUA. YIIPaBICHUE OpPUEHTALIMEW MOJIEIH.
[loctpoenne otrBepctuid. Co3naHue  3€pKaIBHOTO  MacCHUBA.
MonenupoBanue 00BEKTOB BpAILlEHHUEM. JloGaBnenue
ckpyraenuid. Pacceduenne wmogmenu mockocTsamu. [IpoctaHoBka
pasmepoB M 0003HaueHWil B TpexmepHoil Mmoaenu. Ciow.
TexHuueckue TpeOOBaHUS B MOJIETH.

Co31aHue acCOIMaTUBHOIO
yepTexka. OCHOBBI 0POPMIICHUS
YepTeKa MOJICIIH.
[[poeKIMOHHBIE BUJIBI.
[IpocTaHoBKa pa3mMepoB.

UepTexHble cTaHAapThl. BHIOOp OpHeHTalMu sl TJIaBHOTO BHJA.
Coznanue u HacTpoiika ueprexa. Co3aHue CTaHAAPTHBIX BUIOB.
KomnonoBka geprexa. [Ipoeknnonnsie csa3u. Co3znanue paspesa.

Co3manrie  BBIHOCHOTO  3JIEeMEHTa.  TEeKCTOBBIE  CCBHUIKH.
[IpoctanoBka  pa3mepoB. I[IpocTaHOBKAa  TEXHOJIOTMYECKHX
o0o3HavueHmit.  OdopmieHHEe  TEXHHYECKUX  TpeOOBaHUIA.

3anoyiHEeHWe OCHOBHOM HaaAnucH. BrIBO IOKyMEHTa Ha MeYaTh.

[TonsiTre 0 cOOpOUHOI

Haznauenue Yrenue

COOpOUHBIX  YepTeKeH. CcOOPOYHBIX




enuauLe. Cinoxasle 3D-
MOJIENIA M COOPOYHBIE YEPTEXKH.
CoxpaHeHue MoJIeIel B
dopmate STL. I1O «APM
'WinMachine 21»

YEPTEIKEH. Pasmepsl Ha cOOpOUHBIX yepTexax.
[Tonp3oBarenbckue OMOIMOTEKH Moaeeld. THIbl conpsKeHUI
KOMIIOHEHTOB ~ cOopku. JloGaBneHue aeraneid 1 cOOpPOK.
Pa3menieHne KOMIOHEHTOB 10 COMPSKEHUSIM. THUIIBI 3arpy3KH
KOMIIOHEHTOB. O003HaueHus mo3uuid B cOopkax. Co3gaHue
pa3zHeceHHBIX BUAOB. [IpoBepka nepecedeHuii.

[ToHsITHE O IPOTOTUPOBAHHH.
[IporpammHoe obecrieueHue.
OCHOBHbIC TApaMETPhI [ICYaTH.

3D-npuHTEpHI: BUIBI U IPUHIMIBI pa0oThl. HazHaueHue
MpoTOTUIIOB. Y cTporicTBo 3D-nipuntepa. [IpaBuna 6e3omacHoin
pabotsl. [TonroToBKa MO/IENH K Me4aTH. DKCIOPT B pa3IHyHbIC
dopmarsl (STEP, STL). IIpocMoTp MoaeH IPOTOTHIIA.

3D-monenuposanue as 3D-
nevatu. [IpoextHas
nesTeIbHOCTh. PazpaboTka
Moenu. Peanu3aiust U”TOroBoro
npoekta B KOMIIAC 3D.
KomnnextuBHas paboTa Haz
COOPKOH.

PaboTta Haa MHAUBUAYAJIBbHBIM IIPOCKTOM, pa60Ta C TCXHUYCCKUM
3a1aHUCM UTOTOBOI'O IIPOCKTA.

HUctopus
ABTOMOOWJIECTPOCHUS U
YCTPOiicTBO aBTOMOOUIIEH

Co3aHue u
COBEPIIICHCTBOBAHUE
MEXaHHUUECKUX CPEICTB
HepCHBI/I)KeHI/ISI

cnosib30BaHME YEIOBEKOM TYyKEBOro TpaHcmnopra. Ilepexom ot
BOJIOKYII U CaHEH K KOJIECHBIM MOBO3KaM. Kosi€cHble MTOBO3KH B
NPEeBHOCTH. Pa3HOBUIHOCTH KOJIECHHUI], KapeT U (yproHOB.
[IpuMeHEHHE B KOHHBIX OKHIIaXaX »d3JEMEHTOB KOHCTPYKLUH
Oymymux aBromoouie (Koieco, Ky30B, peccopa, Topmo3s). [lepBrie
MOTIBITKN CO3AHUS ABTOHOMHBIX TPaHCIOPTHBIX
cpenctB. CamoOernas koisicka JI. [llammrypenkoBa u camokatka U.
Kynub6una, Benocunen E. Apramonosa. [TapomoOuis XK. KroHbo.
PasButne B EBporne koHCTpyKLMii TapoBbix aBTomoOumiei B X1X B.
[losiBneHre OMHHMOYCOB M TOHOYHBIX mHapomo6Ouieil. Ilapossie
CaMOXOJIbl OT€4eCTBEHHBbIX yu€HbIX. M300perenne ®. bnuHoBbIM
['YCEHUYHOIO JBUOKUTE. N3obperenne I. IInanTe
CBUHI[OBO-KMCIIOTHOTO  aKKyMyJsiTopa U  BO3HHKHOBEHHE
hiiekTpoMoOmIIeit. Dnektpuueckue sxkunaxu M. Pomanosa.

[losiBIEeHNE MTEPBBIX
ABTOMOOMIICH C IBUTaTCIISIMU
BHYTPEHHETO CrOpaHUsI.
DBOJIFOLIMS aBTOMOOUIIS

[IpocTeiimmii aBUTaTeNb BHYTPEHHETO CTOPAaHUS C IMOPOXOBBIM
BapsoM. benszomoOuns 3. Jlenyapa. JIpurarenu 3. Mapkyca, O.
KocroBuua, K. benna u I'. Jlaiimnepa. IlepBbie aBTOMOOMIN B
Poccum u  EBpome. Hauwano  cepuiiHOro  mpoW3BOJCTBA
aBToMoOmielt B EBpone pupmamu «llanap - JleBaccop», «Jle Auon
- byton». I'py3oBsie aBTOMOOMIHN b. Jlyukoro.
[IpousBoacTtBo aBTOoMoOMierr B Poccum ¢upmamu  «Jlykey,
«Dpeze», «Jleccuep». llosiBieHWe  crnenuaIu3UpPOBAHHBIX
ABTOMOOMIICH (OYTOBBIX, MOXKapHBIX, aBTOOYCOB,
OpOHEaBTOMOOMIICH). PazButne MacCOBOTO BBITTyCKa
aBTomoOmieii B CHIA u CcOBepIIEHCTBOBAaHHE TEXHOJIOTUH
npousBoacTBa I'. @opaom. Ponp Pyccko-banTuiickoro BaroHHOro
3aBoJla B Pa3BUTUU aBTOMOOWIbHOro aena B Poccun. Cozmanue

ABTOMOOMIIBHOTO MockoBckoro obmectsa (AMO) u ero posib B




OTEYECTBEHHON aBTOMOOMIILHOW UCTOPUH.

PazButune OTE€UYECTBEHHOT O
aBTOMOOMIIECTpOoeHHsI B XX
BEKE

CtpoutenbcTBO HOBBIX 3aB0J1I0B B CCCP B nepBoii nojnoBune XX B.
ApocnaBckuii  aBrozaBoy (A3, AM3). Huxeropoackuit
aBT03aBOJ (HA3, 'A3). MockoBckuii aBTOMOOMIBHBIN 3aB0a KM
(M3MA, A3JIK, MockBu4). Poiib aBTOMOOMIIBHOTO TPAaHCIIOPTa B

Benukoir  OtedectBeHHOM — BoiiHe.  IlomyryceHuunele U
ra3oreHepaToOpHbIE  aBTOMOOWIHM. ApMEWCKHE BE3IeXOIbl U
rBapJICCKHE MUHOMETBI «Karromay. Pacmmupenue

AQBTOMOOWMJIEHOTO  TIPOM3BOJCTBA B  IOCIICBOCHHBIA  TMEPHO.
Co3znanue Munckoro, JIbBoBckoro, IlaBinoBckoro, Ypanabckoro,
'V IbSTHOBCKOTO u JIPYTUX aBTO3aBOJIOB. Pa3pabotka
OTEYECTBEHHBIX KOHCTPYKIIMI MOJHONPUBOJHBIX aBTOMOOUIIEH,
QBTOIOE3/I0B, CIECIHAIM3UPOBAHHBIX aBTOMOOWICH U1  HYXI
[IPOU3BOJICTBA M TOPOJACKOrO Xo3siiicTBa. Pa3Butne aBTOOYCHOTO
coobOmenusi. CTpouTenbcTBO  BOMKCKOro  aBTOMOOHIIBHOTO
3aBOJIa W HAYaJO0 MacCOBOTO  IPOM3BOJCTBA  JIETKOBBIX
AQBTOMOOUJICH.

KaMckuii aBTOMOOMIIBLHBIN
3aBOJ] U €r0 pOJib B
0TEeYEeCTBEHHO YKOHOMHUKE

Poct moTpeOHOCTH B OOJBIIETPY3HBIX AaBTOMOOMJISAX M IYTH
pemieHus npooOseMbl. CTPOUTENBCTBO KOMILJIEKCA 3aBOJIOB 10
[IPOU3BOJICTBY I'py30BbIX aBTOMOOMIIeH B I. HabGepexHbsle UenHsl.
Mopenbublid  psan  nepBbix aBromobOumnerr KamA3. Pazsurtue
KOHCTPYKLIMM ~ aBTOMOOWJIEH, TOSBIEHHE  JBYXOCHBIX U
[TOJIHOMPUBOHBIX Mo (UK. Crnieunann3upoBaHHbIE
aBTomoOmnu Ha maccu KamA3a. CnoptuBHblE MoaudUKauu
rpy30BbIX aBTOMOOWIeH. VYuactue aBromoOmieir KamA3 B
MEXIYHAapOAHBIX COPEBHOBAHMSAX IO aBTOCIOPTY. YcCIExy
roHumkoB  komaasl KAMA3-Macrep. Monoaéxueliii  u
cTyaeHdeckuil aBTocopT B Habepexxubix UenHax.

OO0mee YCTpPOMCTBO
ABTOMOOMIIS. Haznauenue
OCHOBHBIX ()YHKIIMOHAJIbHBIX
HIIEMEHTOB

OCHOBHBIE YaCTH aBTOMOOMWJIS: KY30B, JABUTATEINb, IIacCH. [ pymmbl
MEXaHH3MOB aBTOMOOWIIS: TpaHCMHCCHS (CUJIOBas TIepeaaya),

X0[0Basg  4acTh, ympasieHue. I[lapamerpsl,
XapaKTepU3yIOIIHe  aBTOMOOWIb  (MaccOBO-T€OMETPUYECKHE,
CUJIOBBIC, KOHCTPYKTUBHBIE). TEXHUYECKHE XapaKTEPUCTUKH
apToMoOmieii. Tumax asromoOunei. Ilouarue 6a30Boil MOJEIHN U
MoauuUKaii  aBTOMOOWJIsSl.  THIBI  Ky30BOB  JIETKOBBIX
aBToMOOMIIelH. KOMIOHOBOUHBIE CXEMBI JIETKOBBIX U TPY30BBIX
aBTOMOOMIIEH, aBTOOycoB. I[IpenmymiectBa W HEJOCTAaTKU
Pa3TUYHBIX KOMIIOHOBOYHBIX cxeM. KonécHbie u oceBbie (OpMyIIbI

aBTOMOOUJICH. OrpannueHus MAacCCOBBIX u
reOMETPUUYECKUX MapaMeTPOB aBTOMOOMIIEH.

ABTOMOOUJTBHBIN JBUTATENH U
PIIEKTPOOOOPYIOBaHHUE
AQBTOMOOMIIS

Hasnauenne W mnpuHOunm pabOThl  TOPIIHEBOTO  JIBHTATENS
BHYTpEHHEro cropanusi. OCHOBHbIE TEXHUYECKHE IapaMeTphl.
PaGounii 1MWK dYeTHIpEXTAKTHOTO JABUTaTeNns. HasHaduenwe wu
OCHOBHBIE  JI€Tald  KPHUBOIIMITHO-IIATYHHOTO  MEXaHHU3Ma.
["a3opacnpenenurenbHblii MexaHu3M. CHCTEMBI OXJaXACHUA U
cma3ku. CBoicTBa aBTOMOOMIBHOrO TommBa. CHCTeMa IUTAHUSL.
JlBuraTtenn THOPUIHBIX aBTOMOOWMJIEH H  DJIEKTPOMOOMIICH.
Y CTpOWCTBO aKKYMYJISTOPHOM OaTapen, CTapTepHBIE U TATOBBIC




Oarapen B aBTOMOOWIISIX U dNieKTpoMoOmisix. Haznauenue craprepa
u reHeparopa. I[lpubopHas maHenb. ODJIEMEHTbI OCBELICHHS U
CHTHAJIM3aLUH.

Pa3HOBUIHOCTH  TPaHCMHUCCHK  aBTOMOOWJICH  pas3IMYHBIX
KOMITOHOBOYHBIX cXeM. TpaHCMUCCHH THOPUIHBIX aBTOMOOWICH H
piexkTpomoOuiei. Ha3zHauenue crerieHus. TUIbI  CICTUICHHM.
MexaHWYeCKUe U aBTOMAaTU4YecKhe KOpoOku mnepenad. OCHOBHbIC
netanu KOpoOku mepenad. OTIWYUsS MEXaHWYECKUX KOpOOOK
repenady JISTKOBBIX M TPY30BBIX aBTOMOOWIIEH. J{OMOTHUTEIbHBIC
peayKTOpbl B TpaHCMUCCHU (KOpOOKHM 0TOOpa MOIIHOCTH,
pasznaTouHbie KOpoOku). [IpuHIMI paboThl KapAaHHOHW Mepemayu.
Benyiue MocThl 1 mpuBoJl kKonéc aBromoomis. Konéca u mmHbL.

Tpancmuccust ~ aBTOMOOMIISL.
V3IIbI TPAHCMHUCCHH

KoM(}OpTHOCTh JBHIKEHUS aBTOMOOWJISI W HAa3HAYCHHE IOJIBECKH.
(OCHOBHEBIE 3JI€MEHTBHI MOJBECKU (ynpyruii, racsum,
HanpaBisitomuii).  [loHaTne o0 3aBUCUMOM W HE3aBUCUMOU
nonBeckax. KoHcTpykTuBHBIE cXeMbl ToJBecOK. CrocoOsl
X0/10Bast 4acTh U MEXaHW3MBI |yIIpaBlIeHUs aBTOMoOwmieM. HasHaueHue pyneBOd Tpamenwu u
YIIPABIICHUS pysieBoro MexaHu3Ma. OCHOBHBIE THIBI PYJIEBBIX MEXaHU3MOB.
UyBCTBO MOpOrM Uisi pa3HbBIX THUIIOB PYJIEBOTO YIPABICHHUS.
Topmo3HOW TmyThb aBTOMOOWIS M TpPeOOBAHHUA K TOPMO3AM.
JluckoBbIe 1 OapabaHHBIE TOPMO3HBIC MEXaHU3MBI. THITBI IPUBOIOB
TOPMO3HBIX MEXaHU3MOB.

ABTOMOOWJIb KaK HCTOYHUK MOBBIIIEHHOH omacHOCTU. OCHOBBI
0€301acHOTO yIPaBJIEHUS AaBTOMOOHUIIEM. Bnustaue  cruns
BOXKJICHMS Ha 0€30IacHOCTb JBIJKEHUS M JIOJITOBEYHOCTh
aBToMOOMWIA. Ha3zHauenuwe pemHell M moaymiek Oe30MacHOCTH.
Heo0X0aMMOCTh  TEXHHYECKOTO OOCIY)XHBAaHUS U KOHTPOJIA
DbdexrusHOE BJIAJICHUC \coCTOSIHUS aBTOMOOMIIA. BiinsiHue ypoBHs 00CTyKUBaHUs, YCIOBUI
aBTOMOOMIIEM XpaHeHHus, KadecTBa TOIUIMBA M Macel Ha 0e30TKa3HOCTh
aBToMOOMNIA. IloHATHE OTKa3a aBTOMOOWISI U HEBO3MOXKHOCTHU
[IPONOJDKEHUS NBWKEHMs. I[Ipu3HaKM IPEIOTKAa3HOTO COCTOSHUSA
AQBTOMOOMIIS.

3aH_[I/ITa HUTOTOBOT'O ITPOCKTA. IloaroroBka MaTCpHraJIOB JJIs1 ACMOHCTpAlINN.

4. Kanengapublii yueonslii rpaguk Ha 2025 - 2026 yu. roa

Ton Jlara nauana | Jlara okonyanus | Bcero | KonudectBo Pesxcam saHsTHi
obyaenua oOyueHus mo o0ydeHus Mo | yueOHbIX | Y4eOHBIX
Iporpamme Iporpamme HEJZIEIb 4acoB
1 rox 01.09.2025 25.05.2026 33 60 | pa3 B HezeMO 10 2
yaca

CTpyKTypa HHAHBHAYAJTbHOT0 MPOEKTa yyamerocsi IHkeHepHOro Kjaacca
Tema 3agaHus A8 UTOrOBOT0 MPOEKTA:
[To mpeayioxxkeHHOMY 00pa3ily pa3padboTaTh 3CKM3 MeXaHW3Ma(MalluHbl), co3aaTh 3-D mMomens
MexXaHu3Ma(MallMHbI) B  CHCTEME aBTOMAaTU3MPOBAHHOTO  IPOEKTHPOBAaHUS, pa3padoTaTh



MBD-monenu Mexann3ma(MaIliuHbl) ¥ OJTOTOBUTH MPOEKT 1 revaty Ha 3-D nmpuntepe.

« coznath 3D-Moenu, UCTIONb3ysl MPOrpaMMHOE 00ecTIeYeHue;

+ YCTaHOBUTbH a/IEKBATHOCTh MOJIENIU OOBEKTY U LEISIM MOACIUPOBAHNUS;

+ IPOBECTH aHAJIU3 U MOJIEPHU3ALNIO KOMIIBIOTEPHON MOJEIN;

+ paspaborarb MBD-Monenu Mexanu3ma(MaIinHbl)

 M3TOTOBHUTH IPOTOTHIIBI C HCIIOJIL30BAHUEM TEXHOJIOTHYECKOro obopynoBanus (3D-
MIPUHTED).

IHocTranoBka neau

ChopmupoBaTh y ydaniuxcsi YCTOMUYMBBIA HMHTEpeCc K H3ydeHHio 3D-monenupoBaHus W
OPOTOTHIIMPOBAHUS U PA3BUTh JMYHOCTh peOEHKa, CIOCOOHOTO0 K TBOPYECKOMY CaMOBBIPAKECHHIO
yepes oBJajieHne 0a30BbIX MHKEHEPHBIX HABBIKOB B oOsactu 3D- MonenupoBanusi.

IHocTranoBka 3ajau.

OO6pazoBarenbHble:

+ HAy4YUTbh OCHOBaM TPEXMEPHOTO MOJEIUPOBAHUS;

* OKCIUTyaTHPOBAThH AJIEKTPOOOOPYIOBaHUE ¢ COOIIOCHHEM HOPM TEXHUKH O€30MacHOCTH U
IIPaBUJI IKCIUTyaTalluH;

+ HayuduThb OCHOBaM OJKCIUTyaTauu 3D-IpUHTEPOB M COOTBETCTBYIOIIETO MPOrPaMMHOTO
o0ecIeycHuS;

+ HAY4YUTh CO3/1aBaTh U BECTH MPOEKTHI OT UCH IO TOTOBOTO MPOJIYKTA;

- 00OyuuTh cO37aBaTh TPEXMEpPHBIE MOAETH C MoMomblo mnporpammel «Kommac 3D» u
agantupoBarth ux ans 3D-nevaru;

+ OOYYHTBH CTaBHUTH U pEIIaTh dJIEMEHTApHBIC 331a4H, TPEOYIOIINE TEXHUIECKOTO PEIICHHS,;

+ 00y4YHTb UCTOPHH BO3HUKHOBEHHS 3D-meyatu, ocoOeHHOCTH €€ pa3BUTHSL, CYILIECTBYIOIIHE
TEXHOJIOTHH;

*  Pa3BUTh KOHCTPYKTOPCKHE, NUHKEHEPHBIE U BBIYNCIUTEIbHbIE HABBIKH;

PazBuBatomue:

+ pa3BUTh NCUXO(PU3UOIOTMYECKHE KAYeCTBA: MaMsATh, BHUMAHHUE, CIIOCOOHOCTh JIOTHYECKH
MBICJIUTh, aHAJIM3UPOBATH, KOHIICHTPUPOBAThH BHUMAHKE HA TJIaBHOM 3a/a4e;

+ pa3BUTh YMEHHE OTBETCTBEHHO OTHOCHTBCS K TpoOiieMaM OOIIEecTBa, OKa3bIBaTh
B3aUMOTIOMOIIb B PA3JIMYHBIX CUTYAIUX;

*  Pa3BUTh TBOPUYECKYIO HHUIIMATUBY U CAMOCTOSITENbHOCTbD.

BocnursiBaromue:

« HAy4YUTh NPUMEHATh 3HAHUS, YMEHUS M HABBIKH, MOJYYEHHbIE NMPU HM3YyUYEHUU JPYTUX
MPEAMETOB: MaTeMaTUKH, (PU3UKH, HHPOPMATUKH, TEXHOJIOTHH;

+  pa3BUTH yMEHHUE COOMPAThH, AaHATU3UPOBATH M CUCTEMATU3UPOBATh HH(OPMAIIHUIO;

« HAy4YUTh NPUMEHSTh 3HAHMS, MOJIYYCHHBbIE B XOJ€ pealu3allld JIaHHOW MpOTrpaMMbl B
JIpYTrux o01acTax 3HaHUI;

* pPa3BUTh MOTHBALMIO U 3aMHTEPECOBAHHOCTh K €CTECTBEHHBIM HAyKaM, pa3BUBATHCS B
Pa3IMYHBIX HAIIPABICHUSAX 3HAHUM.

+  HAY4YUTh paboOTaTh B KOJUIEKTUBE, IPHEKTUBHO paACIPEIEISITh 00sI3aHHOCTH.

Bbioop cpeactB m merogoB. Omnucarb MaTepualbHO-TEXHUYECKYIO 0a3y, METOJbI,
MO3BOJISIIOIIME  BBIMOJIHUTH MPOEKT MW BBICTYNHTh HA  JEMOHCTPAllMOHHOM  3K3aMEHe,
MOCJIEIOBATEILHOCTh JCUCTBUHN yUaluXCs I JOCTIOKCHHS Iieseid npoekta. OHM JTOJDKHBI OBITh
aJICKBaTHBI [TIOCTaBJICHHBIM LICJIAM.

MarepuanbHo-TexHUYecKass 0a3a Il BBIIOJHEHWS MpPOEKTa JIOJDKHA  BKIIIOYATh
JEMOHCTPAIIMOHHBIC, CIIPABOYHBIC U HATJISAIHBIC CPEICTBA O0YUCHHsI, 000pYyIOBaHUE, CIICIIHAILHEIC
WHCTPYMEHTHI U MaTE€pHAaIbl.

MeTo/1bI UCTIONIB30BAHUS TIPH PAOOTE HAJl TPOSKTOM:

[TonckoBo-UCCIeIOBATEALCKUI dTan. Bkitodaer kparkyro (OpMYIUPOBKY 3a7adyM, MOUCK U
aHaJu3 MpoOJIEMBl HJIM TEMBI IIPOEKTa, COOp, U3yUEeHUE, UCCIeIoOBaHIE U 00pabOTKY HEOOXOAUMOM
uHpopmanuu.

KonctpykTopckuit sran. IlpeamoniaraeT Mmouck ONTHUMAIbHOTO PEIICHUS 3a/layd MPOEKTa,
UCCJIEIOBAaHHE BAPUAHTOB KOHCTPYKLIUU.




TexHonornyeckui stan. Bkiatoyaer cocTaBiieHUE TIaHA MPAKTHYECKON peaiM3alii MPOeKTa,
no100p HEOOXOJMMBIX HHCTPYMEHTOB, MaTEPUAJIOB U 000pYyI0BaHUS, BHECEHHE TPH HEOOXOTUMOCTH
U3MEHEHUH B KOHCTPYKIHIO.

3axnrountenbHbld 3Tan. [lpeamonaraer OIEHKY KayecTBa peajid3allud IPOEKTa, aHalIu3
PE3yJIbTaTOB BBIIIOJIHEHUSI TEMbI IPOEKTA, UCIIBITAHUE €0 HA IPAKTHUKE, 3aILUTY.

IInanupoBaHue, omnpeaeseHue IOCJACA0BATEJLHOCTH H CPOKOB PpaldoT. YCTaHOBUTH
KOHKPETHBIE CPOKH, 3Tallbl BBIMOJIHEHHUsS padOT M Pe3yabTaThl KaXJIOTO W3 HUX, KaK OHU OBLIU
MOJIyYEHBI, TPOBEPEHBI, YTOUHEHBI, YTOOBI M3JI0’KEHUE OBLIIO JTOCTOBEPHBIM.

Otan 1 - [louckoBbiii 3Tan no moaynwo «MHXeHepHas TeoMeTpusi U MPOTOTUIIHMPOBAHUE.
Onucarb TeMy, 3a1a4H, IPEANIOIATAEMbIN PE3YJIbTAT.

Kputepuu onieHkH npoekTa, 00y4aromerocs:

« OmHcaH XoJ pabOThl HaJl MPOEKTOM, BBIACICH JMYHBIN BKJIAJ B MPOEKT, OMpPECIICH BKIA]
Ka)KI0T0 4eHa KOMaH/Ibl;

+ YPOBEHB OCBEJIOMIIEHHOCTH B MPO(eCCHOHANBHOM 00JIACTH, K KOTOPOH OTHOCHTCS TPOEKT,
JIOCTATOYEH JJIsl AUCKYCCUU;

+  10JpoOHOE OMMCAHUE MPEIIT0JIAraeMOr0 Pe3yJIbTaTa;

+ KOHKpeTHas (OpMyIHpOBKAa LEIH MPOEKTa U MPOOJIEMBbI, KOTOPYIO MPOEKT pEIIaeT,
aKTyaJIbHOCTb IIPOEKTA;

Oran 2 - TexHonoru4eckuii stan no Moyt «MHxeHepHasi TeOMETpHs U
nporotuniupoBanuey». llocrpoenue TpexmepHnont mozenu uznenuss B CAIIP. Paspaborka MBD-
MOJICIIA MeXaHu3Ma(MaIlIHbI).

Kputepun onieHKH poekTa 00y4aroIerocs:

+ TIOHMMAaHHUE IENH MPOEKTa;

+ co37aHME 00BEKTa U €ro COOTBETCTBUE 33JJaHUIO;

+ TpaMOTHas pealu3anus MPUHIUIIOB KOHCTPYHUPOBAHUS U MEXAHUKU;

*+ CO3/1aHHE€ KOHCTPYKTOPCKOM JTOKYMEHTALIUU MTPOEKTa;

* IPaBWJIbHOE HA3HAUEHWE IIAPHUPOB M [JBIDKUTENEH MeXaHW3Ma W aHallu3 JBUKCHHS

MBD-Mmonenu;

+ COOCTBEHHBIE KOHCTPYKTOPCKHUE PEILICHHUS.

Ortan 3 - 3akII0YUTENbHBIN 3Tan no Moayito «HxeHepHas reomeTpust u
npotoTunupoBanuey. [leyats TpéxmMepHON MoeNn U3enus. AHaIU3 U OLEHKA U3/ENIUs U Mpolecca
W3TOTOBJICHHUS.

Kpurepuu oneHkr npoekra o0y4aromerocs:

[Ipoexkt mnpeamonaraer co3aaHue paOOThl, CBA3AaHHOMW €IUHCTBOM 3ambicia. [IpoekT
JIEMOHCTPHUPYET YMEHHUS peau30BbIBaTh 00y4aroIIerocs, TBOPUECKUH MOIX0/1 B BEIOOPE UCTIOIHEHHS
U MaTepuaia, yMeHue paboTarh B IporpaMme.

+ COOTBETCTBHE pe3ysbTara 3aJJaHHOU TEME,

+ KauyeCTBO KOHEYHOI'O IPOAYKTA,

+ KpEaTHUBHOCTb U TBOPYECKHI MOAXO,

*  HCIOJb30BAHKE JIOMOJHUTEIbHBIX HCTOYHUKOB P MOJTOTOBKE,

« TJIyOWHA PaCKPBITHUS TEMBI.

IIpencraBiieHue pe3ybTaToOB. Pe3ynbTaThl TOMKHBI OBITH OOPMIICHBI U MPEACTABICHBI B
COOTBETCTBYIOILIEM BUJIE KOMHCCHUU Ha IEMOHCTPALIMOHHOM 3K3aMEHeE.

CTpyKTypa HHAMBHUAYAIHHOI0 MPOEKTA:

+  OmbITHBINA 00pa3ern 3-D momenw.




