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«PeBepcHBHBIA HHKHHUPUHT B ATTK»

1. Pa6ouas nporpamma moxyust «IlonsTae 1 0c0GEHHOCTH OIepanuil Ha PhIHKe

1.1. Ilenun Momys: MOBBIMICHHE TP

HeABUKUMOCTH

TeOMETPHUECKUX PASMEPOB M3IeIHH 3D cKaHUPOBAHUEM.

3agayaMyd  MOZIYJIA
WHKAHUAPUHT; TPHHIHIIOB paGoTel 060pyHOBaH

GBIAIOTCS  M3ydCHHE: OCHOBHBIX —IIOHATHH — DEBEPCHBHOTO
a5 7 metonos 3D-ckanwposanus; CAl cucteM;

METOIOB OIIPESACICHHA cocTaBa 1 CBOMCTB MaTtcpuaila oOBeKTa pCBepCHBHOTO WHKUHUPHUHTA.

1.2. TpeGoBaHus K ypOBHIO OCBOCHHA comepykaHusg MOy
B pe3yJipTaTe OCBOCHUA MOZYITIA o6 yJaromuics TOTKEH:

© OCHOBHBIE DTaIbl PEBEPCHBHOIO HHKMHUPHHIA,
MAITHHOCTPOEHHS, ~ BBITYCKacMOH opraHu3alyeli; TOpAJOK K - MCTOMBI [IPOBEICHMUS
BAIBI W BO3MOXKHOCTH 00OpyROBAaHUS A
YeCKMX XapaKTepHCTHK Marepuana

WccleqoBaHMii Marepuaga H  Cro CBOWCTB,;
ucceqoBanusg  (QU3MKO-XUMUICCKUX CBOUCTB W MEXaHHU

o0OBeKTa peBepCI/IBHOFO WHXKAHAPUHTA,

® yMeTh 000CHOBBIBATH HE0OXO0AUMOCTh IIPO
MAITHHOCTPOUTENBHOM — TPOXYKIMH;  OCYINECTBILITE c6op mmpopmamuu 00 00BEKTE

peBepCHBHOI‘O UHXVUHHUPUHTA, p%paﬁaTBIBaTB TEXHAYECKOE 3aJaHuC Ha OIIPEHACIICHNC (bHBI’II(O-

XAMHUYCCKUX CBOMCTB MaTcprala 00BeKTa peBepanHoro WHXXUHHUPHHTA,

® BlIageTh HaBBIKAMH obocHoBaHUA MPOBEACHHA PeB

MamHHOCTpOHTGHBHOﬁ IPOOYKIIHH; }’HpaBJ'Iel-lI/IGM 3TAlloM IIPOBEACHUA TeOMETPUYECKHX

p3MepeHHit 00BEKTa PEBEPCHBHOTO HHKHHUPHHTA.

1.3. TeMaTH4eCKOE COACPKAHUC!
CojepxKaHue MOy
Tema 1. OcHOBHBIE TIOHATHS PEBEPCHBHOTO MHXUHMPHHIE

OCHOBHBIE TIOHATHS PEBEPCHBHOTO HHKHHUPHUHIA.
urxuaupuira. O6patHasd paszpaboTka Ha ciyx06e TocynapcTB. Cdeps! TpUMCHEHHS obpartHO#

paspaboTku. [IporpaMMHOS ofeceyenye Ui pEBEPCUBHOTO MHKMHUPHUHTE.
Tema 2. OG0pyHOBaHIE U METO/IBI 3D-cKkaHUpOBaHUS

Cucremsl 3D-ckanuposanus. 3D-ckanep Ha OCH
TTpUHIMI  TTOCTPOCHHS TpeXMepHO# MOJeNH Ha OCHOBE pesynbTaToB. 1OYHOCTH 3D-

CKaHHPOBaHMs 0OBEKTOB

Tema 3. CAI cucteMBl

Knaccubukamus aBT

OMATU3HPOBAHHBIX CHCTEM TOICPIKKH MHHOBALIMOHHBIX IIPOIECCOB
Ha mpeAnpHsTHE (computer aided innovation — CAI). IlpumeneHue CAl-cucrempl Power

INSPECT COBMECTHO C OPTAaTUBHOH KVM 1151 KOHTPOJISL TOYHOCTH H3TOTOBJICHHS.

Tema 4. MeTomb! ONpENENeHNs COCTaBa 1 cBOH

WHXWHUPHUHTA

ONTHKO-3MHECCHOHHAs ¥ MacC-CIEKTPOMETPHS CIIEKTPOMETPHUS MHIYKTABHO-CBSI3AHHOH
(hITyopecIeHTHBIH METOJT aHAIA3a cOCTaBa BEIIECTBA.
ObeKTa pPEBEPCHBHOTO

masmsl (MCII-039C, UCII-MC). Pentreno
Uccnenoparus TBepocTH. VccrenoBanue CTPYKTYPEI marepuana o

WHKWHUAPUHTA.

PaGouas mporpamva y4eOHOH AMCHMIUIAHEL MOJKeT OBITb aJanThpoBaHa JULA

06yJaroimuxcs WHBaIKMIO0B 1 JIHAIL € OB3.

AMOTHOCTH CIIEIIHAIUCTOB B obyracT KOHTPOJIA

HOMEHKJIaTypa NPOXyKIHH

BEICHHUSA peBepanHoro WHXXUHUPHUHTA

SPCHUBHOTO WHXUAHUPHHTA

Bo3MOXKHBIE 3Tallbl peBepCHBHOFO

(0):1 CTpYKTypHpOBaHHOFO II0CBETA.

CTB Marcpualia 00BEKTA peB€pCI/IBHOFO



2. Pabouasn nporpamma MOIyJIst ((COBpeMeHHble CHCTEMBbI aBTOMATHYCCKOI0
HpOCKTHpOBaHI/IH»

2.1. Tens MOJyIIsi: MOBBIICHHE IPAMOTHOCTH CHIENHATACTOB B 00J1aCTH CCOBPECMEHHBIX
CHCTEM aBTOMATHUECKOTO TPOSKTHPOBAHHAL.

3amauaMyi MOMYJIA ABISEOTCS H3YHUCHHAC: CAD cucTeM s TBEPAOTEIBHOIO 3D
MOICTHPOBAHHS; COBPEMCHHbIX CAE cucrem; coBpeMenHbX CAM cHCTEM.

2.2. TpeboBaHus K yPOBHIO OCBOCHHA cozlepyKaHUsd MOJTY I

B pe3yibTaTe OCBOSHMA MOMYTIA 0O yuaromuics TOMDKEH:

° sHaTh OpaBwia  O(QOPMIICHHS KOHCTPYKTOPCKOA ~ H TEXHOJIOTHYECKOH
JOKYMEHTAIKH; CIOCOOBI ¥ METOIIBI MOJICIMPOBAHMS O] U3ICIHUs; OCHOBBI IPOMBIIIJIEHHOTO
nu3aiiHa; TPUKIAJHOH WHCTPYMEHTApui TBEPHOTENBHOTO MOJICTHPOBaHUS; COBPEMCHHBIC
CHCTEMbI ABTOMATH3UPOBAHHOTO IPOCK THPOBAHIA.

° yMeTh OKa3EIBaTh HHOPMAIMOHHYIO 1 TeXHUUYECKYIO [OJIEPKKY Ha BCEX dTallax
PEBEPCUBHOTO WHKHHUPHHTA, B TOM HHCIIC C WCIIONB30BAHMAEM ABTOMATH3UPOBAHHBIX [IPOrpamMM
yIpaBJEHHS KUSHEHHBIM [HKIIOM p3eNus, pa3pabaThBaTh STAbl [IPOBEICHI PEBEPCHUBHOTO
UHKAHUPUHTA MAIIHHOCTPOUTENHOM TTPOAYKIUA B COOTBETCTEHN ¢ IMEIOIIMUMUCS UCXOAHBIMA
JAHHBIMM; [POM3BOJUTH IIOWCK M 0GOCHOBAHHE TEXHUUECKHK PEIICHHA IO MPOBSACHHIO
PEBEPCUBHOTO MENKMHUPHHIE;

J BIAeTh HABBIKAMHU Pa3pabOTKH TATOB IIPOBEICHITA peBEpPCUBHOTO MHKHHUPUHIA
MAITHHOCTPOUTENBHOM TPOAYKIMH;  YIPABICHHA sramoM  pa3pabOoTKH KOHCTPYKTOPCKO#
JOKYMEHTAIUH Ha paspadaThBacMoe H3ICIHC MAIIMHOCTPOEHHSL.

2.3. TemaTHueCcKOe COIEPKAHME!
Cogneprxanie MOIYILI

Tema 1. COBpeMEHHBIE CAD cucTeMBI U1 TBEPAOTEIBHOTO 3D MOAeIMpOBaHUL

OG30p COBPEMEHHBIX CAD cucrteM. Co3naHne TBEpAOTCIBHBIX MoJlelieii B CHCTEME
KOMIIAC 3D. Co3znanue TBEPAOTCIIBHBIX vomeneit B cucreme KOMIIAC 3D. OdopmiieHne
KOHCTPYKTOPCKO# JIOKyMCHTaINH ECK]JI B cucteMe TBEPAOTEIBHOTO mozemuposanus Kommac
3D. T10 mst gusaiina (MSC Apex Generative Design).

Tema 2. Copemertble CAE CHCTEMEL

PacueThl Ha IPOYHOCTH KOHCTPYKIMH B CHCTEMAX APM FEM, Mechanic, WinMachine.
Brramcierve B ANSYS. BeraucieHue B CAE-cucteme SIMULIA Abaqus FEA.

Tema 3. Copementsie CAM CHCTEMBI

0630p COBPEMEHHBIX CAM cucrem. Co3aame YIpaBISIONAX IPOrpamMM ¢ TIOMOIIBIO
CAM - cuctem. CALS-TEXHOIOTHH. OdopmieHre TOKYMEHTAINH ECT ¢ momompio TII
Beprtuxaib.

PaGouas mporpaMma yd4eOHOH JUACIHILIMHEL MOKET OBITH aJanTHpoBaHa UL
06yJaroUXCsl NHBATMIOB ¥ JIHIL C OB3.



3. PaGouast mporpaMmMa MOJIYJIsi «AIIUTHBHLIE TEXHOJIOIHH MPOH3BOJCTBA H ruoKme
NPOM3BO/ICTBEHHbIE CHCTEMBI YIry»

3.1. Llenn mopnyis: HMOBBIIEHHE IPaMOTHOCTH CIIENMAIUCTOB B 00NIAcTH aIIUTHBHBIX
TEeXHOJIOTHH TIPOU3BOJCTBA U I'HOKUX IPOU3BOACTBEHHBIX CHCTEMBL qIry.

3a1auaMy MOYJISL SIBJISFOTCS M3YUeHHE: afANTHBHBIX criocoO0B M3TOTOBIECHUS 3aMTaCHBIX
yacTell U3 TONMMEPHBIX W KOMIIO3HIIMOHHBIX MaTepHaJIOB, rHOKIX IPOU3BOJACTBEHHBIX CHCTEM
YITY; qutes B 3D nevyaTHble IECIAHBIC bOpPMEL

3.2. TpeboBaHus K yPOBHIO OCBOCHHS COACPIKAHNA MOIYJLA

B pe3yibTaTe OCBOSHUSA MOIYIIT o0yuaroInuiics T0TKEH:

e 3HaTh STambl pa3pabOTKM TEXHUYECKOTo 3a/laHus Ha MPOM3BOIACTBO MPOXYKIUH
MaIIHHOCTPOEHMS; IIEPENOBbIC OTEUECTBCHHEIC 1 3apy6eKHBIE TEXHOJIOT UM,

° yMeTh pa3pabaThBaTh TEXHHYECKOS 3alaHue Ha H0paboOTKy MOTy4EeHHOH
KOHCTPYKTOPCKOH HOKyMEHTAIH; KOHTPOIMPOBATE TPOLECC IIPOM3BOJICTBA OIBITHOTO 00pasa
W3enus  MALIFHOCTPOEHMs;  paspalbaThiBaTh — TPEIVIONCHHA 0  HCIOJIb30BAHUIO
TeXHOJOrMYECKOro  00OpYNOBAaHHS VI  [POM3BOZACTBA  OIBITHOTO obpasua  H3OCTHA
MAaIlIMHOCTPOEHHS,

o BIIAeTh HABLIKAMH YIPABJIEHHS MPOM3BOJACTBOM OIIBITHOTO o0pa3ra H3HeTuL
MAIIHHOCTPOEHUs; KOHTPOIIEM COOTBETCTBHSA OIBITHOTO o6pasna OOBEKTy PEBEPCHBHOTO
WHKHHUPUHTA.

3.3. TemaTHyecKoe COAEPKAHHUE!
CopepxaHHE MOIYJIL

Tema 1. AIIWTHBHBIE CIIOCOOBI M3TOTOBJICHMS 3allaCHBIX yacTell W3 TOIMMEPHBIX H
KOMIIO3HIIHOHHBIX MaTepHalloB

Jlasepuast crepeonuTorpadus. MozemmposaHue METOLOM MTOCTIOMHOTO HaIlIaBICHUA.
CelnexTrBHOE NasepHoe crexanne. CrocoObl MOBBIIEHAST MEXAHIICCKIX cBoiicTB 3D-meuaTHBIX
meraneid, H3TOTOBJIEHHBIX IO TEXHOJIOIMH FDM. Cryuan nupuMeHenus 3D-meuatdn i
H3FOTOBJIEHUS 3allaCHBIX 4acTel pasMU4HbX MallliH.

Tema 2. Tubxue MPOU3BOACTBEHHBIC CHCTEMBI qIry

OcHOBHbIe MOHATHS 0 crankax ¢ UIIY u ux xnaccudukanys. OCHOBHBIE KOMIIOHCHTDI
cuctem UITY. CHCTEMBI YHCIOBOTO MPOIPAMMHOTO  YHPABJICHUA HNC, PCNC (Delta,
PureMotion, HASA, FANUC)

Tema 3. Jlutse B 3D nedarabie GOPMEI

CxeMma IpUMeHEHHs TEXHOOruY 3D-mevaTy necuanbX dopm. 3D mpuHTEpE! ML TIEYaTH
[1eCOYHO-TIONAMEPHEIX (opM. Bubl COBPEMEHHBIX ICCHAHBIX MaTepUaaoB Uil HPUHTEPOB.
BaxyyMHOE JIUThE PeaKkTOILIaCTOB, [IONHYPETaHOB (KLM).

PaGouas mporpamMa y4eOHOW JHCIMIUIMHBL MOMCT OBITh amalTHpOBaHa UL
o6y9aromuxcsa WHBAIAIOB 1 JIAIL C OB3.



