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1. Hean, 3a7aum ¥ IJIaHUPYeMble Pe3yJIbTAThI 00yUeHUsl 10 JUCHUIIIHHE

Ieasimu OCBOEHUSI JUCLIUILIMHBI « BBEIeHHE B TEXHOJIOTUHU NPOTOTUITUPOBAHUS
Y NpakTuKky 3D medatu» sBIISIETCS:

- IOJITOTOBKA CTYICHTOR K JICSITEILHOCTH B COOTBETCTBHH C KBATU(DUKAITMOHHON
XapaKTEPUCTUKOMN OakaiaBpa 1o HarpaBJICHHIO;

- (opmupoBanue OOIEHHKEHEPHBIX 3HAHUN U YMEHUH 110 TAHHOMY HaIpaBJie-
HUIO;

- W3YYEHHE COBPEMEHHBIX TEXHOJOTUMN aJJUTUBHOIO IPOU3BOJICTBA.

K ocHOBHBIM 3aa4aM OCBOCHUSA JTUCIUILIMHBI « BBeIeHNE B TEXHOJIOTHUH MPO-
TOTUMUPOBAHMS U NMPAKTUKY 3D meyaty OTHOCUTHCS:

- OBJIQJICHHE T€OPETUUYECKUMHU U MPAKTUYECKUMHU METOJaMH TTPUMEHEHHUS TEX-
HOJIOTUN AJITUTUBHOTO MTPOU3BOJCTBA

- IOJIy4Y€HUE HABBIKOB CO3JaHUS MMPOTOTUIIOB MAIIMHOCTPOUTEIbHBIX U3/ICIINM,
B T.4. POpMOOOpa3yIOMIUX TOBEPXHOCTEN HHCTPYMEHTA METO0M OBICTPOTO MPOTOTH-
MMUPOBAHUS.

Cnenyetr OTMETUTD, YTO U3YUYEHHE Kypca «BBeieHrEe B TEXHOJIOTUH MPOTOTUITH-
poBaHus U MpakTuKy 3D meyaTu» crmocoOCTBYET pacIMpPEeHUI0 HAYYHOTO Kpyro3opa u
JaeT TOT MUHUMYM (yHIaMEHTAIbHBIX 3HaHHH, Ha 0a3e KOTOPhIX chopMUpyeTCs YeT-
KO€ IPEJICTABJIEHUE O COBPEMEHHBIX TEXHOJIOTHUAX AIJIMTUBHOIO ITPOU3BOJICTBA.

OO6yuenue no aucuuiuinHEe «BBeAeHUE B TEXHOJIOTMU MPOTOTUNHUPOBAHUS U
npakTuky 3D nmeuatu» HampasiaeHO Ha GOPMUPOBAHUE Yy OOYUAIOIIUXCS CIICTYIOIUX
KOMIICTCHITUM:

KOI[ U HAUMCHOBaHHUC I/IH)II/IKaTOpLI JOCTHKCHHUA KOMIICTCHIIMHU
KOMIIeTEeH Ui
VYK-8. CnocobeH co3aBath U NYK-8.1. Ananusupyer 1 UACHTU(GUIHUPYET aKTOPbI Bpea-
MOJIEP’KUBATH B IIOBCETHEBHOW | HOTO BITUSTHHSI HA )KU3HEACATEIIBHOCTD JJIIEMEHTOB CPEJIbI
KHU3HHU U B IPOPeCcCHOHANBbHON | 0OMTaHUs (TEXHUYECKUX CPEJCTB, TEXHOJIOTHYECKUX MTPO-

JIeaTEeIIbHOCTH Oe30ITacHEIe LIECCOB, MAaTEPUAJIOB, 3IAHUN U COOPYNKEHUM, MPUPOTIHBIX U
YCJIOBUS )KU3HEAECATEILHOCTH COIIMAJIbHBIX SIBJICHUN), a TAK)Ke

JUISL COXPaHEHUsI IPUPOTHON OTIaCHBIC U BpeIHBIE (PAaKTOPHI B paMKax OCYIIECTBIIEMON
cpenbl, o0ecredeHus yCTOnYH- HOEeATEIIbHOCTHU

BOT'O pa3BUTHs OOIIECTBA, B TOM | UYK-8.2.TloHMMaeT BaKHOCTh MO/EPKaHUs 6e30MaCHbIX
qUCJIC IIPH YIPO3€ U BO3HHKHO- YCIOBUU TpyZAa U )KU3HEACATEIBHOCTH, COXPAaHEHHUS IIPU-
BCHUH YPE3BBIYANHBIX CUTYAIlMH | poHOM CpPeNbl AT 00ECTICYEHHs YCTOMYMBOTO Pa3BUTHUS 00-
Y BOGHHBIX KOH(IMKTOB I[IECTBAa, B TOM YHCJIC IPHU YIPO3€ BOSHUKHOBEHHUS OITACHBIX

WJIA YpE3BBIYAIHBIX CUTYallMid M BOSHHBIX KOH(INKTOB
NYK-8.3. Pa3bsicHseT mpaBuiia MOBEACHUS TIPYU BO3HUKHOBE-
HUH YPE3BBIYAHBIX CUTYAIUI IPHPOTHOTO U TEXHOTEHHOTO
MPOMCXOXKACHUS U BOCHHBIX KOH(IUKTOB, ONMCHIBAET CIIO-
COOBI y4acTusi B BOCCTAHOBUTEIbHBIX MEPOIPUATHIX
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OIIK-3. CiocobeH ocyIiecTB-
JSTH MPO(ECCHOHATBHYIO Jes-
TEJIBHOCTD C YYE€TOM SKOHOMHU-
YECKUX, SKOJIOTHYECKUX U COLU-
QJIbHBIX OTPAaHWYCHUI HA BCEX
JTanax XMU3HEHHOTO YPOBHS,

NOIIK-3.1. JleMOHCTpUpYyET 3HAHUSI OCHOBHBIX Y KOHOMHYE-
CKHX KaTEropHuid, OCHOB OPraHU3alMH SKOJIOTMUECKUX CH-
CTEM

NOIIK-3.2. Vicionb3yeT OCHOBHbIE 3KOHOMUYECKHE KaTEro-
puH B poeCCUOHATIBHOM 1S TeIbHOCTH

NOIIK-3.3. [IporHo3upyeT MocieAcTBUs CBOEH mpodeccro-
HAJIBHOW JEATeNbHOCTH C TOUKH 3pEHMs BIUSHUSA Ha OHO-

chepy

OIIK-9. CniocobeH BHEAPSTH U
0OCBauBaTh HOBOE TEXHOJIOTHYE-
CKoe 000py1I0BaHuUE;

NOIIK-9.1. JlemoHCTpupYy€eT 3HAHUE OCHOBHBIX XapaKTEpH-
CTHK MaIlIMHOCTPOUTENIHOTO MPOU3BOICTBA, TEXHUYECKUX
XapaKTEPUCTUK TEXHOJIOTUYECKOTO 000PYI0BaHMsI, 3HACT
MpaBHJIa YKCIUTYaTAI[MH TEXHOJIOTHIECKOT0 000pYI0BaHUS
NOIIK-9.2. Ymeet pa3pabaTbiBaTh TEXHOJIOTHUYECKUE CXEMBbI
TEXHOJIOTUYECKHX MPOIECCOB, COOTIOIATh TPEOOBAHUS TIO
pa3MEIICHUIO MAITUHOCTPOUTEITHFHOTO 000PYI0BaHNUS,
CPEJICTB TEXHOJIOTHYECKOTO OCHAIICHHS U TEXHOJIOTHYe-
CKOT'O COIIPOBOKACHHUS

[TK-1. CnocobeH K MpoeKTUpo-
BaHUIO MOJIETIN HECIIOKHOTO U3~
JIeNNs, U3TOTaBIMBAEMOT0 METO-
JlaMU aJIUTUBHBIX TEXHOJIOTHI

HIIK-1.1 3HaeT 0COOEHHOCTH aqAUTUBHEIX TEXHOJIOIUH 110
CPaBHEHMIO C TPAIMLIMOHHBIMU MeToAaMu (popmoobdpa3oBa-
HUS HECJIOKHBIX U3/

UIIK-1.2 CriocoGeH UCTonb30BaTh CUCTEMBI aBTOMATH3UPO-
BAHHOT'O NMPOEKTUPOBAHUS ISl TIOJATOTOBKH MPOU3BOJICTBA
HECJIOKHBIX M3JIEINA METOJJaMU aJIMTHBHOTO TIPOU3BO/I-
CTBa.

HNIIK-1.3 CriocobeH BBIOMpaTh METALTHUECKUE, KepaMude-
CKHE U MOJMMEPHBIC MaTePUaIbl JIsl H3rOTOBJICHUS HECIIOXK-
HBIX U3JEIUNA METOJaMH aJIUTUBHBIX POU3BOJICTB.
NIIK-1.4 CriocoOeH HCTonb30BaTh CUCTEMBI aBTOMATH3UPO-
BAHHOI'O pacyeTa U KOMIbIOTEPHOTO MOJAEIUPOBAHUS ISt
onucaHus (PU3NUECKUX SBICHUN, TPOUCXOASIINX B TEXHOJIO-
TUYECKUX MPOIIECCaX U3TOTOBJICHUS HECIOXKHBIX H3EITHI
METOaMH aJITUTUBHOTO MPOU3BOJICTBA.

NIIK-1.5 CriocoGeH ocymecTBIsTh MAaTEHTHBIA MOUCK KOH-
CTPYKIIUHM aHATOTUYHBIX HECIOXKHBIX U3ICITUN aTUTHBHOTO
MIPOU3BOJICTBA U COCTABUTH 3aBKY O PETUCTPAIIMU 00BEKTa
MHTEJJIEKTYaTbHOW COOCTBEHHOCTH.

2. MecTo IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrPaMMbl

Juctumnaa otHocutes K qucuuminae (b1.1.10), dopmupyemMoit yaacTHUKaMU

oOpazoBarenbHbIX OTHOMmIEHUN O6oka b1.1 «/lucuummunel (Mogynu) Yacts, hopmu-

pyemasi yqaCTHUKaMH 00pa30BaTEIbHBIX OTHOIIICHUI

JucunmuinHa « BBeieHne B TEXHOJIOTMU IPOTOTUITMPOBAHUS U ITPAaKTUKY 3D me-

qaTm» B3aMMOCBsA3aHa JJIOTUYCCKU U COACPIKATCIbHO-METOAUYCCKN CO CIICAYIOIIUMU

mucruruinaamu OOIT:
B o6azamenvrou vacmu
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— HWmnxenepnas rpaduyeckas HHPopMaIus.
Yacms, chopmupyemasn yuacmuukamu o6pazo8amenbHblX OMHOUEHUIL:

—  OOopynoBaHue AJid aJAUTUBHOTO MPOU3BOJICTBA, PEMOHT U TEXHUYECKOE
oOcCy’KUBaHUE,

—  IIpoexTHas nesTenbHOCTb.

B snexmusnwvie oucyuniunax:

—  OCHOBBI KOMITBIOTEPHOTO MapaMeTpUUYECKOro MHXuHupuHra (2D/3D)/
OcHOBBI KOMIBIOTEPHOTO MoJieupoBanus (2D/3D)

—  3D-MopenupoBaHue U3EINI U OCHOBBI MOATOTOBKH JAaHHBIX 1t 3D-11e-
gatn/ OcHOBHI moATroTOBKH 3D-Momeneit ais 3D-niewarw.

3. CTpyKTypa U cojep:KaHue QU CHUIINHBI

OO6mrast TpyT0€MKOCTh AUCIUIUTHHBI cocTaBisieT 4,0 3aueTHpIX(€) equHUI(BI)
(144 gacos).

3.1 Buabl yueOHO# padoThI U TPYA0EMKOCTH

3.1.1.0unas popma oOyueHus

Kouanue-
n/n Bun yue6Hoii padoThl CTBO CemecTpsbl
4acoB
AyAUTOpPHBIE 3aHATHUS 144 2
B Tom uucre: -
Jlexumm 36 2
CeMmuHapCcKue/IPakTUYECKUE 3aHATHUS HeT -
JlaGopaTopHbIe 3aHATUS 36 2
CamocrosiTeibHas padoTa 72 2
KypcoBoii npoekTt HeT 2
IIpome:kyTouHas aTTecTanus
3auet/nud.3auer/sK3aMeH IK3aMeH 2
HToro 2
3.2 TemaTu4yecKuil MJIaH U3yYeHUs TUCUUNINHBI
(no dopmam oOyueHus)
3.2.2. Ounas opma oOyudeHus.
Paznennl/Tembl TpynoemkocTsb, yac

JUCIHHUILTHHBI

AyauTopHas padora | 5 s

Bc




Jlexmun

CemuHapckue/
MPaKTUYECKUE
BAHATUS

JlabopaTopHbie
3aHSATHUS

[IpakTrueckas
MOJrOTOBKA

Tema 1. BBegenue. OcHoBBI
AAAUTUBHOI'O HpOI/I3BO)ICTBa

Tema 2. Knaccudpuxanus
aJIMTHBHOIO NMPOU3BO/ICTBA

Tema 3. TexnoJsorus
¢oronosiumepusanumn

Tema 4. JkcTpy3usi Kak npouecc
ObICTPOr0 NPOTOTHIIMPOBAHNUS

Tema 5. IIpouecc JTIOMUHMPOBAHUSA
JIUCTOBBIX MATEPHAJIOB

Tema 6. [Iponecchbl HaNpaBJIEHHOTO
JHEProBKJIajAa

Tema 7. Ili1aBjieHN e MOPOIIKOB B
copmupoBaHHOM cJji0€

Tema 8. I[locT-00padoTKa Kak 3TAN
NMPOM3BOJACTBEHHOI 0 IMKJIA
aJVINTHBHOI0 MPOU3BO/ICTBA.
IIpoTroTunupoBaHune KaKk mpouecc
U3rOTOBJICHUS]I HHCTPYMEHTA

Tema 9. IIporpammuoe oGecnieuenue 1Jist
noaroroBku STL ¢aiia naa 31 neuarn.

10

JabopaTopHasi padora Nel. U3yuenue
IO nmna mnmewatn  Polygon X
IHoaroroBka aerajeil K mne4yaru Mo
texnoJorun FDM/FFF.

18

11

JlabopaTopHas padora Ne2.
IMoaroroBka Kk meyaTu 3aJaHus KyOUK
KOHTPOYKTOpa M He4yaTb IO
TexHoorum FFF Ha  npuntepe
HAYAJIbHOTO YPOBHS

18

36

36

72

TEXHOJIOTUI OBICTPOTO MPOTOTUITUPOBAHMUS.

3.3 Copaep:kanue QU CHUTLTHHBI

JlucuuiianHa BKIIOYAET B ce0sl CeAYIOUINe pa3/iebl.

Paznesn 1 OcHOBBI AJ/IMTUBHOTO NMPOU3BOACTBA.

OcHOBHBIC IIATH IIpHu IPUMCHCHHUH aAIUTUBHBIX TCXHOJ’IOFI/II\/'I, B TOM HHUCJIC

Bocewmb 1m1aros B ajluTHBHOE MPOU3BOACTBO.

[ar 1 Konuent u Tpexmepuas Moaens(CAD)
[Iar 2: [TepeBox Mmoaenu B *.stl popmat
ar 3: 3arpy3ka mozenu B ycraHoBKy All u pabota ¢ *.stl paitnamu



https://online.mospolytech.ru/mod/assign/view.php?id=194063
https://online.mospolytech.ru/mod/assign/view.php?id=194063
https://online.mospolytech.ru/mod/assign/view.php?id=194063
https://online.mospolytech.ru/mod/assign/view.php?id=194063
https://online.mospolytech.ru/mod/assign/view.php?id=197509
https://online.mospolytech.ru/mod/assign/view.php?id=197509

[ITar 4: Hactpoiiku YcranoBok All

[Iar 5: IToctpoenue

[IIar 6: M3Bneuenne u OuncTka

[Iar 7: ITocT-tipouiece

[IIar 8: I[TpuMeHeHue

UYro Takoe aJIMTUBHBIE IPOU3BOACTBO. UTO HEOOXOIMMO 7S [ AUTUBHBIE ITPO-
M3BOJACTBA. ba3oBbie mpouecchl aJaquTUBHOTO MPOU3BOJACTBa. [louemy HCHONB3YIOT
TEPMUH aJITATUBHOE MPOU3BOACTBO. [IpenmMyIiecTBO aiIuTUBHOTO MTPOU3BO/ICTBRA.

Pa3znen 2 Ipoueccol

OCHOBHBIE TIPOLIECCHI, TPUMEHSIEMBIE B TEXHOJIOTUAX OBICTPOTO MPOTOTUIIUPO-

BaHust. OCHOBHOM MPHUHITUI MTOCTPOCHUS (PU3HUECKOTO O0BEKTa METOAOM OBICTPOTO
MPOTOTUITUPOBAHKS M ATUTUBHOTO TIpon3BoacTBa. OOIaCTH IPUMEHEHUS TTPOTOTH-
noB. BBeneHue n 6a30BbIe MPUHIIUTIBIL.

duznyeckue MpoIecChl, JIeKAIINE B OCHOBE TEXHOJIOTUI OBICTPOTO MPOTOTHUTIHU-
poBanusi. OCOOEHHOCTH TEXHOJIOTUH, MPEUMYIIIECTBA U HEIOCTATKU TeXHOJOTHit. Ma-
TEPHUAIIBI U KX XAPAKTCPUCTUKH.

[TonnepsxuBaromiue ctpykTypsl. OcHoBHOM npuHnun 3D neyatu. O6nacTu npu-
Menenus 3D neuatu.

Paszpnes 3 TexHosoruu

[Tponecc dorononmumepuzanuu. Mcropus. O030p XUMHUECKOTO cocTaBa (HhoTo-
nosiuMepoB. OCHOBHBIE CIOCOOBI (hoTomoaumepu3anuu. Macounoe uzinydenue. DLP
texnonoruu. LED uznyuenue.

TexHoJIOruu MPOTOTUITUPOBAHUSI OCHOBAHHBIE Ha Mpo1ecce (OTOIUMEPHU3ALIUH.
Texunonoruss SLA. Texnonorus SGC, FTI, DLP. Texunonorus MJM. Texuomorus
PolyJet.

Crepeonurorpadus npumep nocrpoeHusi. Mukpocrepuonurorpaduu. [Iporecc
dboTononMMepe3aIuu Yepe3 NPOeKIMOHHYI0 MACKY.,

[Tponecc Dkcrpy3un. TeXHOIOTHH NPOTOTUIIMPOBAHUS OCHOBAaHHBIE HA IPO-
necce skerpy3uu Texnosoruss FDM u FFF.

KonTpons nepemenienue. Pacuer tpaekropun. Marepuasl.

TexHOI0TMM NTPOTOTUIIMPOBAHUS, OCHOBAHHBIEC HA CIIEKAHUU U IUIABJICHUM MO-
porkooOpa3Heix MatepuasioB. Texnonorus SLS. Texnonorus SLM/EBM/DMD.

Mexanusm cniekanus nopoiika. [lepepadorka nopourkoB I1oaxoasl K U3roToB-
JICHUIO METAJUINYECKUX U KEPAMUYECKUX ITPOTOTUIIOB. BapuaHTHI CENIEKTUBHOIO CIIe-
KaHWs OPOILIKOB MaTepuai v mpuMeHEeHUE.

Pa3znes 4 UcxoaHble TaHHbBIE

Nudopmarusa o moaroroBku mojaenu (stl, pacmonoxxkenne u 1.4.)STL daiin —
dbopmar daitina 17151 XpaHeHUs JaHHBIX O TPEXMEPHOU MOJIETH
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[Iporpammuoe obecrieuenue mia noarotoBku STL daitn ans 3/ mewarn.
OwmubKy 1 uctpasieHue TpexMmepHoit monenu. IlognepxuBatoniyie CTpyKTypbl

3.4 TemaTuka ceMHUHAPCKUX/MIPAKTHYECKHUX U J1a00PATOPHBIX 3aHATHH
3.4.1.Cemunapckue/mpakTu4ecKue 3aHATUSA

JlaHHOM AMCUUIIMHON NPAKTUYECKHUE 3aHATUS HE PEyCMOTPEHBI.
3.4.2.J1abopaTopHble 3aHATHS
JlabopaTopnas padora Nel. Usyuenne [10 nns neuatu Polygon 2.0. IToaro-

TOBKa JETajleH K revatu 1no rexnonornu FDM.

[Tpu BBHIMOMHEHNUW NAHHOHM pabOTHI M3y4HTh mporpammy Polygon 2.0- moaro-
TOBKA ONTUMAJIBHOTO 33aJJaHHs TIeUaTH Ui pa3IuyHoro Tumna mozaenei. C ucmonib3oBa-
HHUEM MOJTrpYKEHHOTo Marepuaia Bbl 10MKHBI TOATOTOBUTH 3a/laHue I nevatu 4
neTajeu.

JlaGopaTopnas padora Ne2. IloaroroBka K meyaTH JETal MPH UCIOIH30BA-
Huu [Iporpamma 115t MOATOTOBKY 3aanus uig nedatn Wanhao-Cura-18.04

[Tpu BBIIOJNIHEHWH AaHHOW PabOTHI M3yunTh nporpammy Wanhao-Cura-18.04
TIOJITOTOBKA ONTHMAJIBHOTO 3aJaHUs MEYaTH I Pa3indHoro Tuma moxaenei. C uc-
TI0JIb30BAHUEM MOJITPYKEHHOTO MaTepuana Bbl MODKHBI TOATOTOBUTH 3aJaHuE IS
neyaTty 4 aeTajen.

3.5 TemaTuka KypcoBbIX IPOEKTOB (KypPCOBBIX padoT)
JlaHHOM TUCHUILTMHON KypCOBOM MPOEKT (paboTa) HE MPEeyCMOTPEHBI.

4, YuebHO-MeTOAMYEeCKOEe U HHPOPMALIHOHHOE o0ecriedeHue
4.1 HopmaruBHble 10KyMeHTHI U 'OCTbI

['OCT P 57558-2017 AnnuTvBHBIE TEXHOJOTHYECKHE Tpoliecchl. ba3oBbie MpuH-
uunsl. Yacts 1. TepMuHBI 1 onipenesieHus

['OCT P 57556-2017 Marepuansl 1jist aJAUTUBHBIX TEXHOJIOTHUYECKUX MPOLECCOB.
MeTtoabl KOHTPOJIS U UCTIBITAHUN

I'OCT P 57589-2017 AnauTuBHBIE TEXHOJIOTHYECKUE MpolecChl. ba3oBbie mpuH-
nunbl. Yacts 2. Martepuanbl 1 aiIUTUBHBIX TeXHOJOTHYecKuxmnpoueccoB. Oo1me
TpeOOBaHUS

['OCT P 57590-2017 AnnuTvuBHBIE TEXHOJOTHYECKHE TPOIlecChl. ba3oBwie mpuH-
runel. Yacts 3. O6mme TpeboBaHms

['OCT P 57591-2017 AnnuTvBHBIE TEXHOJOTHYECKHE Tpoliecchl. ba3oBbie MpuH-
uunel. Yacts 4. O0paboTka JaHHBIX

['OCT P 57588-2017 O6opynoBanue i aAAUTUBHBIX TEXHOJIOTHUYECKUX TPOITEC-
coB. O6mme TpedboBaHus

I'OCT P 57586-2017 U3nenus, mOaydeHHbIE METOAOM aJAUTUBHBIX TEXHOJIOTHYE-
CKHX mporeccoB. O0mme TpedoBaHUS

['OCT P 57587-2017 U3nenusi, mody4eHHbIE METOJIOM aJITUTUBHBIX TEXHOJOTHYE-
CKHMX IPOLIECCOB. MeTObI KOHTPOJISL U UCIIBITAHUMN

['OCT P 57911-2017 Uznenust, noay4eHHbIE METOIOM aJIUTUBHBIX TEXHOJIOTHYE-
CKHX MPOIECcCOB. TepMUHBI U OTIPEACIICHUS


https://online.mospolytech.ru/mod/assign/view.php?id=194063
https://online.mospolytech.ru/mod/assign/view.php?id=194063
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['OCT P 57910-2017 Matepuansl A1l aJIMTUBHBIX TEXHOJIOTUUECKUX MPOIIECCOB.
MeToapl KOHTPOJIS M UICTIBITAHUA METAJUTMYECKUX MAaTEPUAJIOB CHIPhS U TIPOIYKITHH.

4.2 OcHoBHasl JUTEpaTypa
1. 5. T'm6con, 1. Pozen, b. Crakep. TexHomorun A MTUBHOTO IMTPOU3BOICTBA, M.:

Texnocdepa, 2016. — 646 c.

0) 10MOJIHUTEIbHAS JIUTepaTypa:

1. Chee Kai Chua, Kah Fai Leong. 3D Printing and Additive Manufacturing. Prin-
ciples and applications — World Scientific Publishing, 2015 — 518 c.

2. 3nenko M.A., Haraiinies M.B., JloBObim B.M. AQauTHBHEIC TEXHOJIOTHMH B Ma-
mHoctpoeHuu. [locobue nis unxenepos. M.: THIL PO OI'VIT «kHAMMW» 2015. 220
C.

3. IlerpoB I1.A., Canpsikus b.}O. Texnonoruu 661cTporo mpoToTUIUpoBaHus. — M.:
MI'TY «MAMN», 201

4.3 DJIeKTpOHHbIE 00pa30oBaTebHbIE PeCypChl
DJIEKTPOHHBIN 00pa30BaTENIbHBIN pecypc co3aH B MOCKOBCKOM YHUBEPCUTETE
https://online.mospolytech.ru/course/view.php?id=769

4.4  JluneH3uoHHOE M CBOOOJHO PACIPOCTPaHseMoe NMPOrpaMMHoOe olec-
nevyeHme
[IporpammHuoe obecrieueHre BKI0YaeT yaeOHO-METOIMYECKUE MAaTEPHUAIIBI B DJICK-

TPOHHOM BH/IE, JIMIICH3MOHHOE MporpammMHoe ooecrieuenue 1t CAD-MoaenupoBaHus
u yrpasieHus 3 /[-Mo/1e/1bI0 P NOATOTOBKE NPAKTUYECKOTO 3aJaHuUs.

45 CoBpemMeHnHble npodeccHOHATbHbIE 0a3bl JAHHBIX U HHGOPMAI[HOH-
HBbBIC cnpaBqume CUCTEMBI
http://www.rp-lab.ru/

http://www.rp-center.com/
http://3dtoday.ru/wiki/
http://vk.com/club87329516
http://3d-expo.ru
http://www.metal-am.com/

NHTepHeT-pecypchl BKIIIOYAIOT y4eOHO-METOIMUECKUE MaTepHalibl B AJIEKTPOHHOM
BUJIEC, PEACTABICHHBIE HA caiiTe MocrnoauTexa B pa3Jiee:
- «bubnmoreka. DIEKTPOHHBIEC PECYPCHD)
http://lib.mospolytech.ru/lib/content/elektronnyy-katalog
- «bubnmmoTrexa. IMEKTPOHHO-OMOINOTEUHBIE CUCTEMBD)
http://lib.mospolytech.ru/lib/ebs
- 9bC «JIAHb». Komnekusas  «VHXEHEPHO-TEXHUYECKHE  HAYKW»
(http://e.lanbook.com);
- BJ] monHbIX TekcToB HanMoHaNbHBIX cTanaapToB (I'OCT, CHull, PII, PIIC u np.)
«Texakcmep» (http://www.kodeks.ru);
- Hay4Has nekTponHas oudimoreka eLIBRARY.RU (http://elibrary.ru);



https://online.mospolytech.ru/course/view.php?id=769
http://www.rp-lab.ru/
http://www.rp-center.com/
http://3dtoday.ru/wiki/
http://vk.com/club87329516
http://3d-expo.ru/
http://www.metal-am.com/
http://lib.mospolytech.ru/lib/content/elektronnyy-katalog
http://lib.mospolytech.ru/lib/ebs
http://e.lanbook.com/
http://e.lanbook.com/
http://www.kodeks.ru/
http://elibrary.ru/
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- DBC «YHuBepcuTeTckas oubaroreka onnain (Www.biblioclub.ru);
- OBC «ZNANIUM.COM» (www.znanium.com);
- OBC «IOPAUT» (www.biblio-online.ru).

5. MarepuajabHO-TeXHHYECKOE o0ecredeHue

Aynurtopuu u nabopatopun kapeapsl «OMIAuAT» AB2508, AB2509, a Takxke
naboparopus «AnxautuBHbeie TexHoaorun» AB1707 u AB5001(1). Ayautopun ocHa-
LIEHBI, KOMITBIOTEPHOU U IPOEKIIUOHHON TEXHUKOU.

Oo6opynoBanue U anmaparypa:

- ObopynoBanue st AgautuBHOTo npousBocTea 3 /1 mpuntepsr Creality
- ObopynoBanue it AJIMTHBHOTO Mpor3BocTBa 31 mpuHTeps! Picaso;
- O6opyoBanue I ATuTUBHOTO Ipon3BoicTBa 3 /] mpunTepsr Elegoo;
- O6opynoBanue s AxmuTUBHOTO Tipor3BocTBa 3] mpunTepsr Anycubic;,
- O0opyoBaHue AJi1 MOCTOOPAOOTKH MPOTOTHUIIOB;
- pacxoJHbIE MaTepUabl;
- IPOEKTOP C KOMITBIOTEPOM U MOJOOPKON MaTepUaIOB JJIS JIGKIIUK U J1a00PaTOPHBIX
pabor.
BrInonHeHue NpakTHYECKUX 3aHSATHH MPEIoIaracT UCIOoiIb30BaTh CIIEUANIN-
3UPOBAHHBIE JTA0OPATOPUU TPEANPUITHIA U OpPraHU3alUK, UMEIOIINE COBPEMEHHOE
000pyTIOBAaHUE M OTBIT TIPOBECHHSI UCTILITAHUN.

6. MeToanuyeckne peKoOMeH Al UM
6.1 Meroauueckne peKOMEHIAINH /s MPeNnoaBaTeJisi 10 OPraHu3a-
MU 00yUeHUs
Metoauka npernoaaBaHus JUCUUTUIMHEI « BBeIeHHE B TEXHOJIIOTUU TPOTOTHITH-

poBaHus U NpakTuKy 3D nedaru U peanu3anus KOMIIETEHTHOCTHOT'O MOJX0/1a B U3JI0-
YKEHUU U BOCIIPHUATUH IPELYCMATPUBAET HCIIOJIB30BAHNE CIEIYIOIIUX AKTUBHBIX U UH-
TE€pPaKTUBHBIX (POPM MPOBEACHUS TPYNIOBBIX, HHAUBUAYAJIbHBIX, ayIUTOPHBIX 3aHs-
TUW B COYETAHUH C BHEAYAUTOPHOM pabOTOM C EIbI0 (POPMUPOBAHUS U Pa3BUTHUSA MPO-
(eccruoHaNbHBIX HABBIKOB O0YYAIOITUXCS.

OCHOBHOE BHMMAaHHUE IPU M3yYECHHH AUCLUIUIMHBI « BBEEHHE B TEXHOJIOIMU
IPOTOTUIUPOBAHMS U NPAKTUKY 3D mewarn» cienyer yAensTh BHUMaHUE U3YyYEHUIO
OCHOBHBIX TIOHATUHN B 001aCTH MPOEKTUPOBAHUSI IPOMBIIIIIEHHOTO, CTPOUTENBHOTO.

B3anmoneiictBue mpenoaasarenss €O CTYACHTAMH MOKHO pPa3leiauTh Ha He-
CKOJIBKO COCTABJISIFOIIMX — JIEKIMOHHBIEC, IPAKTUYECKUE 3aHATHS U KOHCYJIbTUPOBA-
Hue. [IpenogaBaTens JOMKEH MOCIEAOBATENBHO BBIYUTATh CTYACHTAM Pl JICKLINW, B
XO0J1€ KOTOPBIX CIEAYET COCPEAOTOUYNTh BHUMAHUE HA KIIHOYEBBIX MOMEHTAX KOHKPET-
HOT'O TEOPETUYECKOI0 MATEPHAIIA, & TAKKE OPraHU30BaTh IIPOBEICHNUE IPAKTUYECKUX


http://www.biblioclub.ru/
http://www.znanium.com/
http://www.biblio-online.ru/
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3aHATUN TaKUM 00pa3oM, YTOOBI aKTUBU3UPOBATH MBILIJICHUE CTYACHTOB, CTUMYJIUPO-
BaTh CAMOCTOSITEJIbHOE M3BJIEYEHUE UMU HEOOXOAMMON MH(POPMALUU U3 Pa3IUYHbIX
UCTOYHUKOB, CPABHUTEJIbHBIA aHAJIN3 METOJIOB PEILECHUH, CONOCTABICHUE MOIYy4EH-
HBIX PE3YyJbTaTOB, (POPMYIMPOBKY U apryMEHTALIMIO COOCTBEHHBIX B3IJIAI0OB HA MHO-
TUE CIIOPHBIE MPOOJIEMBI.

[lepen HayamoM MpenoaBaHus MPENo1aBaTeao HE0OXOAMMO:

- U3YYHTH paboUyIo MPOrpaMMy, LEIH U 3a1a4l TUCIUTUINHEI,

- YETKO MPEACTABIATH ce0e, KaKue 3HaHUSA, YMEHUS U HaBBIKH JOJDKEH MPUo0-
PECTH CTYICHT;

- I03HAKOMUTCSI C BUJIaMU Y4eOHOH paboThI;

- U3YYUTb COZIEPKAHNUE PA3/EIIOB JUCLUIUIMHBI.

B xo/1e TeKIIMOHHOTO 3aHATHUS TPETIoIaBaTeNb J0DKEH Ha3BaTh TEMY, yueOHbIe
BOMPOCHI, 03HAKOMHTD CTYICHTOB C TIEPEYHEM OCHOBHOM U JOMOJHUTEIBHON JIUTEpa-
TYpHI 110 TEME 3aHSATHUS.

Bo BcTynuTensHON YacTH JEKUKUKU 00OCHOBATH MECTO M POJIb U3YyYaeMOM TEMBbI
B Y4eOHOH TUCIUIUIMHE, PAaCKpbITh €€ NpaKTHueckoe 3HaueHue. Ecnu uuraercs He
nepBast JEKLus, TO HEOOXO0IMMO yBSI3aTh €€ TEMY C NMPEAbLAYIIEH, He HapylIas JJOTUKU
U3JI0’)KEHUs yueOHoro matepuaia. JIeKkiuto cieayer HauMHaTh, TOJIbKO YETKO 0003Ha-
9B €€ XapaKkTep, TEMY U KPYT T€X BOIIPOCOB, KOTOPHIE B €€ X07ie OyIyT pacCCMOTPEHBI.

B ocHOBHO# 9acTu JEKIUU CIEIYeT PacKphIBaTh COMIEp:KaHNEe yUeOHBIX BOIIPO-
COB, aKIICHTUPOBATh BHUMAaHHE CTYJCHTOB Ha OCHOBHBIX KATETOPHUSX, SIBJICHHUIX U MPO-
1eccax, 0COOEHHOCTSX UX MPOTEKaHMs. PacKpbIBaTh CYIIHOCTH U COACPKAHHE Pa3Iny-
HBIX TOYEK 3PEHUSI U HAyYHBIX MOJIXOJO0B K OOBSCHEHHUIO TE€X WU MHBIX SIBJICHUN U
npoueccos. CieyeT apryMeHTUPOBaHO 000CHOBATh COOCTBEHHYIO IMO3UIIMIO TI0 CIIOP-
HBIM TEOpETHUECKUM BonpocaMm. [IpuBouThs npuMepsl. 3aaaBaTh [0 X0y U3JI0KEHUS
JIEKIIMOHHOTO MaTepHaja pUTOPUIECKHE BOIIPOCHI M CAMOMY JAaBaTh HA HUX OTBET. JTO
CHIOCOOCTBYET aKTUBU3ALMN MBICIUTEIBHON AEATEIbHOCTH CTYJACHTOB, MOBBIIICHUIO
UX BHUMaHM U MHTEpeca K MaTepuaiy JeKInH, ee coaepkanunto. [Ipenonasarens 107-
KEH PYKOBOAUTH PabOTON CTYACHTOB MO KOHCIIEKTUPOBAHUIO JICKIIMOHHOTO MaTepH-
aJia, MoJ4epKUBaTh HEOOXOJUMOCTh OTPAXKEHUS B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUHN
U3y4aeMoi TeMbl, 0CO00 BBIIEIISAS KATETOPHH.

B 3akmrounTenbHOM YacTH JIGKITMU HEOOXO0IMMO ChOPMYITHPOBAThH OOIIINE BhI-
BOJIBI IO TEME, PACKPBIBAIOIIIKE CO/IEP KAHNE BCEX BOIIPOCOB, IIOCTABICHHBIX B JICKIHH.
OOBSABHUTH IJIAaH OYEPETHOTO CEMHUHAPCKOTO WIIH JTJAOOPATOPHOTO 3aHITHS, JaTh KpaT-
K€ PEeKOMEHJAINU IO MOATOTOBKE CTYJACHTOB K CEMUHApy WU JabopaTopHOU pa-



13

oore. OnpeneanuTs MECTO U BPEMSI KOHCYJIBTALIMM CTYAEHTaM, MOKEJABIIUM BBICTY-
NUTh HA CEMUHApE € AOKJIaJlaMU U peepaTaMu Mo aKTyaJIbHbIM BOIIPOcaM 00Cyxaae-
MOU TEMBI.

Llenp mpakTHUUECKUX 3aHATUNA - 00ECIIEYUTh KOHTPOJIb YCBOCHHUS y4eOHOTO Ma-
Tepuaa CTyJCHTaMH, pacIIUpEeHUe U YIIIyOJieHue 3HaHUM, IOTyYEeHHBIX UMHU Ha JIeK-
USX U B XOJI€ CaMOCTOSTEeNbHON paboThl. [loBbimenne 3(hPeKTUBHOCTH MpaKTUIE-
CKUX 3aHATUN IOCTUTAETCS MOCPEIACTBOM CO3/IaHHUsI TBOPUECKONW OOCTAaHOBKH, PacIio-
Jararoiei CTy/IeHTOB K BBICKa3bIBAHUIO COOCTBEHHBIX B3IJISIIOB U CYXACHUI MO 00-
CY>KJJa€MbIM BOIIPOCaM, KEJIaHUIO y CTYJIEHTOB IOpad0TaTh y JOCKU MPU PEIICHUU 3a-
Jay.

[Tocne kaxxa0ro JEKIUOHHOTO, MMPAKTUYECKOTO 3aHATHS CAENIaTh COOTBETCTBY-
IOLIYIO 3aIMCh B )KypHAJIaX y4yeTa IMOCEUaeMOCTH 3aHITHI CTYJI€HTAMH, BBISICHUTD Y
CTapOCT YYEOHBIX TPyNI NPUYUHBI OTCYTCTBUS CTYJIEHTOB Ha 3aHATUsX. [IpoBOIUTH
TPYIIIOBbIE U UHANBUAYAJIbHbIE KOHCYIbTAILMU CTYAEHTOB 10 BOIPOCAM, BO3HUKAIO-
MM y CTYJI€HTOB B X0JI€ UX MOJATOTOBKH K TEKYIIEH U MPOMEKYTOUHOM aTTeCTallun
10 y4eOHOM TUCUUIUIMHE, PEKOMEHI0BATh B IIOMOILb YY€OHbIE U APYTrUe MaTepUalbl,
a TAKXE CIPABOYHYIO JIUTEPATYPY.

DK3aMeH WJIM 3a4eT [0 JUCLUILIMHE MPOBOIUTCS B (hOpME YCTHOTO JOKJIaja ¢
NOCJIEYIONIEN HHIUBUAYaTbHOM OECe0i CO CTYACHTOM Ha OCHOBE KOHTPOJIBHBIX BO-
npocoB. O1leHKa BBICTABIISIETCS MIPENOIaBaTesieM U 00bABIsIETCs mocie orBeTa. [pe-
N0/1aBaTENb MPUHUMAIOIINI 3a4€T WK HK3aMEH JIMYHO HECET OTBETCTBEHHOCTb 3a Ipa-
BUJILHOCTh BBICTaBJICHUS OLIEHKHU.

[Ipn npoBeneHuM 3aHATHI MO OUcHMIUIMHE npumensiercss cucrema CIHO -
Ims.mospolytech.ru. Ha mmargopme CJIO nmo auciuriimHe MOTyT OBITh pa3MEIICHBI
yueOHbIe, METOAMYECKHE U MHbIE MaTepualbl CIOCOOCTBYIOIINE OCBOCHUIO TUCIH-
IUTMHBI CTYIEHTOM.

[Ipu npoBeieHNH 3aHATHI Takke MOTYT ObITh peaIn30BaHbl Takue (POpPMBI Kak
BeOuHapsl (Ha miarpopme ZOOM, Webinar, TOJIK), oHnaiiH TecTupoBaHue, mpome-
KYTOYHAsl aTTECTAlUsl C IPUMEHEHUEM JIEKTPOHHBIX CPENICTB.

6.2 MeToauyeckue yKa3aHus 1Jis1 00y4alomuxcs M0 0CBOEHHUIO U CIH-
MJITMHBI
CamocrosiTenbHasi padoTa SBISACTCS OJTHUM W3 BHJIOB yUeOHBIX 3aHATUi. [[enn

CaMOCTOSATENbHON PabOThI — MPAKTUIECKOE YCBOCHHE CTYIEHTAMHU BOTIPOCOB a1 TUTHUB-
HOT'0 IPOU3BOJICTBA, PACCMATPUBAEMBIX B ITPOLECCE U3YUCHUS JUCLIUILIINHBL.

AyauTopHasi caMOoCTOATENIbHAs paboTa MO AUCIUIIIINHE BBIMOJHICTCS Ha y4eo-
HBIX 3aHATHUSX [10]] HEMOCPEACTBEHHBIM PYKOBOJICTBOM MPENOAABATENS U IO €T0 3aa-
HUIO.
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Bueayauropnas camocrosiTenbHas paboTa BBIIOIHSAETCS CTYIEHTOM IO 3aja-
HUIO IIPENoaaBartessi, Ho 0€3 ero HeMoCPEACTBEHHOIO y4acTUs

3agaum caMoOCTOATEIBLHOM PA0OTHI CTY/I€HTA:

- Pa3BUTHE HABBIKOB CAMOCTOATENbHON yueOHOM paboThI;

- OCBOCHUE COJICP KaHUS TUCIIUIUINHEI;

- yriryOJieHre CoiepKaHus U 0CO3HAHUE OCHOBHBIX MMOHSATHUN JUCITUTIIHNHBL

- UCMOJIb30BaHUE MaTepuaia, COOPaHHOTO U MOJTYYEHHOTO B XOJ€ CaMOCTOS-
TEJBHBIX 3aHITHU 71 3P (HEKTUBHON MOATOTOBKH K Au(hepeHIIMPOBAaHHOMY 3a4eTy
WM DK3aMEHY.

Buabl BHEAYyIMTOPHOI CaAMOCTOSITEJILHOM PadoThI:

- CaMOCTOSITEJIbHOE U3YUYEHUE OT/IETBHBIX TEM JUCIUTUINHBL

- IOATOTOBKA K JICKITMOHHBIM 3aHSTHSIM;

- IOATOTOBKA K JJA0OPATOPHBIM paboTam;

- BBITIOJTHCHHE 3aJaHUH 110 PEIICHUIO TUITUYHBIX 3a71a4 U YIPKHCHHIH;

JUJ1s1 BBIOJTHEHU S JIFOOOT0 BUAA CAMOCTOSITEIbHOM padOThl HEOOXOAMMO MPOUTH
CJIETYOLIUE ITAIBL:

- OTIPEJICJICHNUE 1IeJIN CaMOCTOSITENIbHOM paboThI;

- KOHKpEeTH3alus I03HaBaTeIbHOM 3a/1a4H;

- BBIOOp aJIeKBaTHOIO croco0a JEeHCTBUS, BEYILIETO K PEIICHUIO 3aa4H;

- IJIaHUPOBAHKUE PAOOTHI (CAMOCTOATENHLHON UM C MTOMOIIBIO MPErnogaBaTes)
HaJ| 33J]aHUEM;

- OCYILIECTBJIEHUE B MPOLIECCE BBINOJHEHUS CAMOCTOSITEIbHOM pabOThl caMo-
KOHTPOJISL (MPOMEKYTOYHOIO M KOHEUHOT0) PEe3yIbTaTOB pabOThl U KOPPEKTHPOBKA
BBITIOJIHEHUS Pa0OTHI;

- Ipe3eHTaNsl padOTHI.

7. DoH/I OLICHOYHBIX CPEICTB
7.1 OueHouHbIe cpeACTBA
B nporiecce 00yueHus NCTIONb3YIOTCS CIEAYIOINE OLEHOUYHbIE (POPMBI CAMOCTO-
ATEebHON pabOThl CTYJEHTOB, OLICHOYHBIE CPEJICTBA TEKYILETO0 KOHTPOJIS yCIIeBaeMO-
CTH U IPOMEXKYTOUYHBIX aTTECTALIMIA:

— TOJTOTOBKA M BBHITIOJHEHHE JIAOOPATOPHBIX padOT, UX 3alUTA.
— TectupoBanue B cucreme JIMC
— DK3aMmeH.
O11eHOYHBIE CPEICTBA TEKYIET0 KOHTPOJIS YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOJIb-
Heie Bonpocsl U TECTUPOBAHUE.
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[IpomexxyTouHas aTTecTauus (3K3aMeH) MPOBOAMUTCS B CPOKH, YCTAHOBIICHHBIE
YTBEPKIAECHHBIM PACIIICAHUEM 3a4E€THO-3K3aMEHAIMOHHON CECCHH.
o natel npoBeAeHUS IPOMEKYTOYHOM aTTECTAMU CTYACHT JIOJKEH BBINOJIHUTD
BCe paboThI, MPEAYyCMOTPEHHBIE HACTOSIIEH pabouei MporpaMMoil TUCIUITAHBI.
[lepeuens 00s3aTeNBHBIX PA0OT U (POpPMa OTYETHOCTH O HUM IIPEICTABICHHI B

TadIHIIEe
Ne Buner pa-
0C S dopma OTYETHOCTH U TEKYIIETO KOHTPOJIS

Jlaboparop- |OrueHka ciocOOHOCTH CTYJI€HTa IPUMEHUTH MIOJIyYEHHBIE paHee 3HaHUs
1 Hble pabOThl |71 IPOBEJCHMS aHAJIN3a, OIIbITA, SKCIIEPUMEHTA U BBIIIOJHEHUS IIOCTIe-
(ITP) AYIOIHUX PacyeToB, a TAKXKE COCTABIICHUS BBIBOJIOB

[IpoayKT caMOCTOSTENbHOM pabOThI CTYEHTA, MPEACTABISIOMINN CO00M
2 TECT KpaTKUH OINpOC MOJYYEHHBIX PE3yNbTATOB M3YYEHHOI'O MaTrepuaia 1o
mucturmuae. Tect mpoxoaut B cucteme JIMC, coctout u3 20 BOIIpocoB.

OK3AMEH CpencTBo NpoBEpKH 3HAHUN, YMEHHI, HABBIKOB. MOKET BKJIFOYATh KOM-
3 . .

(ycTHBIN IJIEKC TEOPETUUYECKUX BOIIPOCOB, 33/1a4, MPAKTUYECKUX 3a/1aHUH.

OIIpocC)

*Ecnu He BBINOJIHEH OAWH WK 00Jiee BUIOB YU4eOHOM pabOThl, yKa3aHHBIX B
TabJuIle, MPENno1aBaTellb UMEET MPABO BbICTABUTH HEYIOBJIETBOPUTEIBbHYIO OLIEHKY
WJIM HE TOIYCTUTH K IPOMEXYTOYHOM aTTECTaLNH.

DopMa NPOMEKYTOUYHOM aTTECTALMM: IK3AMEH.

[IpoMexyTouHas aTTecTanus 00yyaroumxcs B popme s3K3aMeHa IPOBOAUTCS TI0
pe3ysbTaTaM BBIIOJHEHUS BCEX BUJIOB YU€OHOM pabOThI, IPE1yCMOTPEHHBIX YUEOHBIM
IJIAaHOM 1O IaHHOW JUCHUILIMHE (MOMYIIO), IPH 3TOM YUUTHIBAIOTCS PE3yJIbTaThl Te-
KYIIEro KOHTPOJIsl yCIIEBAEMOCTH B TeUeHHe cemecTpa. OlleHKa CTENEHU JOCTUKEHUS
OOyYaIOIIMMUCS TJIAHUPYEMBIX PE3yJbTaTOB OOy4YEHHUs MO AUCLUIUIMHE (MOAYJIIO)
IIPOBOJUTCS MPENOAABATEIEM, BEAYIIIUM 3aHIATHS 110 JUCLHUILIMHE (MOAYIII0) METOIOM
AKCHEPTHOM OLEHKHU. [To uToram nmpoMeKyToO4HOM aTTecTauuu Mo AUCUHUILIMHE (MO-
JyJII0) BBICTABJISIETCSl OLEHKAa «OTIMYHOY», «XOPOIIOY», «YyIOBJIETBOPUTEIBHO» WIU
«HEYIOBJIETBOPUTEIBHOY.

K npoMexyTouHo#t aTTecTalu A0MYyCKatOTCs TOJIBKO CTYI€HTHI, BHIIOJHUBIINE
BCE€ BUIbI yUE€OHOI pabOThI, MPEIyCMOTPEHHBIE padodei mporpaMMoii o JUCIUIIIMHE
«OCHOBBI Q1IUTUBHBIX TEXHOJIOTHI» (IPOLUIH TPOMEKYTOUHBIN KOHTPOJIb(BBITOTHE-
HUE MPAKTUYECKOTO 3a/1aHNs), BBIMOJIHUIN U 3aIlUTUIN Ja00paTOpHbIe pabOThL,).



16

[IxaJga oneHNBAHUA

Onucanue

OTJIINYHO

BrimonHeHbl Bce BUBI YI€OHOUW pabOThI, IPEIyCMOTPCHHBIE
Paboueit nporpammoii. CTyeHT 1EMOHCTPUPYET COOTBETCTBUE 3HA-
HU, YMEHHH, ONEpUpyeT MPUOOPETEHHBIMH 3HAHUSAMH, YMCHHUSIMH,
HaBBIKaMH, IPUMEHSET UX B CUTYaIUSX ITOBBIIICHHON CIIOKHOCTH, HE
UCTIBITHIBACT 3aTPYAHEHUH NPH aHAINTHYECKHX OIEpalusx, repe-
HOCE 3HaHW ¥ YMEHHI Ha HOBbIE, HECTAHJAPTHBIC CUTYaI[HH.

Xopowo

BrimonHeHs! Bce BUbl y4eOHOM paboThl, Ipe1yCMOTPEHHbIE paboyeit
nporpamMmoil. CTYIEHT JEMOHCTPUPYET UYAaCTUYHOE COOTBETCTBHE
3HaHUU, YMEHUH, onepupyer NpuoOpEeTeHHBIMU 3HAHUSMHU, YMEHH-
SIMU, HaBBIKaMU, IPUMEHSIET UX B CUTYAIlUSIX IMOBBIIIEHHOW CIOXKHO-
ctu. [Ipr 3TOM MOTYT OBITH TONYIIICHBI HE3HAYNTEIIBHBIC OIIUOKH, He-
TOYHOCTH, 3aTPYIHEHUS NPU AHAIUTUYECKUX OIEpaLUiX, IEPEHOCe
3HaHWI ¥ YMEHUM HAa HOBbIE, HECTAHIAPTHBIC CUTYAIIUH.

y,I[OBJ'IeTBOpI/ITCJ'ILHO

BrImomHeHbI Bce BUIBI Y4eOHOH paboThl, MPETyCMOTPEHHBIE pabodeii
nporpaMMoil. CTyIeHT IEMOHCTPUPYET HETIOJIHOE COOTBETCTBUE 3HA-
HUM, YMEHUH, JOIMYCKAIOTCS 3HAYUTENIbHBIE OLUMOKH, MPOSBISAETCS
OTCYTCTBHME 3HAHUM, YMEHUI, HABBIKOB I10 pANY IIOKA3aTeleu, CTy-
JIEHT UCIBITHIBACT 3HAYMTEIbHBIE 3aTPYAHEHHUS IPU ONEPUPOBAHUU
3HAHUSAMHU U YMEHUSIMU IIPU UX IIEPEHOCE HA HOBBIE CUTYalUH.

HeynosnersopurensHo

He BrinonHeH oauH win 0osiee BUIOB yueOHOM pabOThI, IPETyCcMOT-
peHHbIX paboyeil nporpaMmoit. CTyIeHT IEMOHCTPUPYET MOITHOE OT-
CYTCTBHE WJIM HEIOCTATOYHOE COOTBETCTBUE 3HAHUI, YMEHMH, JI0ITyC-
KalOTCSl 3HAUUTENIbHbIE OLIMOKM, MPOSIBISAETCS OTCYTCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB I10 PsIly MOKa3aTesel, CTyIeHT HE MOXKET OIlepH-
pPOBaTh 3HAHUSAMH M YMEHHUSIMU TTPH UX [IEPEHOCE HAa HOBBIE CUTYAIIHH.

IlepeyeHb KOHTPOJIbHBIX BONPOCOB K IK3aAMEHY

Bomnpocs! Kk 3k3amMeny

1 | OGuee npeacraBiaeHue O MPOIECCe MPOTOTUITUPOBAHUS. ITaIbl TPOIIEcCca 13-

IOTOBJICHUS ITPOTOTHIIA.

2 ANIUTUBHOE MPOU3BOJCTBO KaK BHJI Mpoliecca MpoTOTUIIUpoBaHusi. OCHOB-
HbI€ BUJIbI aAJUTHBHOTO MPOU3BO/ICTBA.
3 | beictpoe nporotunupoBanue. Paznuune Mexay aJAuTUBHBIM TPOU3BOIACTBOM

1 00paboTKoM u3aenuit Ha ctankax ¢ UITY.
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4 | PeBepc-MHXuUHUPUHT KaK BU Ipoliecca mporotunupoBanus. Co3gaHue Tpex-
MEPHBIX O0OBEKTOB.

5 | Co3nanue uzaenuii (mpoToTUNoB) ¢ ucnoib3oBanuem UITY (rpaBupoBaibHbIi,
b pe3epHBIil CTaHOK). DTaIlbl IPOIlecca U3TOTOBJIECHHUS ITPOTOTHIIA.

6 | Crepeonurorpadus (SLA-texnomnorus). O6opynoBanue. Marepuan npuMeHs-
embiii ipu Crepeonurorpadumu.

7 | OO1as mocneaoBareaIbHOCTh AJAUTUBHOTO MIPOU3BOJCTBA. DTalbl MOCIENO0-
BaTEJIbHOCTH.

8 | OkcTpy3us Kak BHJ Ipolecca NpOoTOTUNHpoBaHUsA. [IpuHumn nencTBus.
VYipasneHue OpueHTauuu U3ENHs IPU SKCTPY3UU.

9 | Texnonorus 3D-neuatn FDM (Fused Deposition Modeling) . O6opynoBanue.
Marepuain.

10 | [Ipouecc muiaBneHus: NOPOLUIKOB B C(HOPMUPOBAHHOM cjioe. Buabl ciexaHus
(SLS,SLM- TexHo0THN).

11 | Ilpouecc naMUHUPOBAaHUSA JHUCTOBBIX(CIOUCTBIX) MartepuasnoB (Laminated
Object Manufacturing (LOM). TexHosorusi, Marepuasnbl NPUMEHIEMbIE MPU
LOM.

12 | Texnonoruss MIM,PolylJet. [Ipuntiunuansuas cxema. Ocobennoctu. Marepu-
aJbl.

13 | Dnexrponno-nyudeBoe miasienue (ElectronBeamMelting unu EBM). CpaBhe-
HUE IUJIABJIEHUS MOPOIIKOB MeTonoM EBM ¢ MeTonom na3epHOro CrekaHus
SLM-TeXHOJIOTUH.

14 | [InaBneHue MoOpomKOB B CPOPMUPOBAHHOM CJIO€ KaK TEXHOJIOTHS aJIUTHB-
HOTO IPOM3BO/CTBA.

15 | Ilponecchr HanpaBnenHoro sHeproBkiana (DED- Directedegergydeposition).
Oob11iee onucanue npouecca.

16 | Ynprpo3BykoBoe aanutuBHOE npou3BoactBo (YAII). ITapameTpsl mpouecca
VAIL

17 | Matepuaisl npuMeHseMble PU ObICTPOM MPOTOTUITUPOBAHUY.

18 | [InaBneHue mopomkoB B CPOPMUPOBAHHOM CJIO€ KaK TEXHOJIOTHS aJUTHB-
HOTO MPOU3BOACTBA.

19 | Pabora ¢ mopomikamMu Mpu TEXHOJOTUAX JA3epHOTO criekaHus. BoiOop cmo-
co0a nmojiaun, CUCTEMBI MTOJIa4M MopoiIka. BoccraHoBieHre ocTaTka MOPOIIKa
nocje oOpaboTKH.

20 | CenexruBHOE criekanue nmopoimkoB (SLS-rexHnonorus). MeTtoguka mpoiiecca.

Marepuansl
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21 | Marepuanbl npyUMeHsieMble MTPU TEXHOJIOTUAX ClieKaHUs(TUIaBICHUs ) TIOPOIILI-
KOB.

22 | [TapameTpbl BIUSAIONIME HA TEXHOJOTHIO MPOIIECCA TUIABJIEHUS MTOPOIIKOB Ha
MO/JIOXKKE

23 | TeXxHONOTHsI KOMITBIOTEPHOTO MOJAEIUPOBAHUS U TPOCKTUPOBAHUS B a1IUTUB-
HOM MPOU3BOCTBE.

24 | Obnactu npuMeHeHUs pototunupoBanus B cpene CAIIP.

25 | CucteMbl yUUTHIBAIOIINE U3TOTOBJIEHUS MPOTOTHUMNA (UCTIONB30BAHUE TOJIJIO-
KEK, JHEPTUsl, MaTeprall, TOYHOCTh, CKOPOCTh IMPOU3BOICTBA).

26 | M3roroBiieHHE HHCTPYMEHTA — METOJIOM OBICTPOTO MPOTOTHITMPOBAHUS.

27 | TexHOMOTUH U MPOLIECCHl MPOEKIMOHHON (OTOMOIMMEPHU3alIY B BAaHHE C UC-
[I0JIb30BAHMEM MACOK.

28 | [ToctoOpaboTka Kak 3Tam mojy4yeHus npotoTuna. MeTtoabl noctoOpaboTKu
npu OBICTPOM HPOTOTUIIMPOBAHUH.

29 | [ToctoOpaboTka Kak 3Tan NoJy4eHUs MPOTOTUIA. YJAJECHUE €CTECTBEHHON 1
MCKYCCTBEHHOM MOJACPKKH.

30 | punuun ¢orononumepuzanuu. OCHOBHbBIE CIIOCOOBI, 00OPYI0BaHUE, BUABI
U3ITyYEHHUs], paCXOyeMble MaTEPHUAJIBI.

31 | O6opynoBaHue NpUMEHSIEMOE IIPU U3TOTOBJIEHUH IPOTOTUIIA METOAAMH /11~
THUBHOTO MTPOU3BOJICTBA.

32 | CenexTuBHOE criekanue nopoukoB (SLS-texHomorus). Meronuka mnporecca.
Marepuaisi.

33 | XKunkodaszHoe criekaHue mopoIika, YacTuIHoe riasieHue. Texnonorust SLS.

34 | Texnonorusa 3D-neyarn FDM. [1apaMeTpsbl BIHSIONINE HA TOYHOCTD BhIpaIU-
BaHus n3neau meroaoM FDM.

35 | YapTpa3BykoBas KOHCONIMAALUMS- THOPUAHBIA MPOLECC JAMUHUPOBAHUS JIHU-
CTOBBIX MaTEPHUAJIOB.

36 | IIpomecc cBapku Kak METOJ MPOTOTUNUpOoBaHUs. CBapka Ja3epHbIM JIy4OM

(LBW — LaserBeamWelding).
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Oo0paser buera:

MUHUCTEPCTBO HAVKH U BBICILIEI'O OBPA3OBAHNS POCCUICKOI ®EJIEPALIUUA
OENEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXIEHUE
BBICIIET'O OBPA3BOBAHNA

«MOCKOBCKHWH MOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

®dakynpTeT MamuHoctpoenue, kapeapa «OMIuAT»
Juctummba «BBeJeHNEe B TEXHOJIOTHH POTOTUIIMPOBAHUS U NPAKTUKY 3D me-

qaTh»
Hanpasnenue (cnenuansHocts) 27.03.05 «/HHOBaTHKa»
Kypc 1, rpynna , bopma oOyueHus: o4Has
BUJIET Ne

1. O0mee mpeacraBjieHUe 0 Mpolecce MPOTOTUNIMPOBAHMS. JTANbI MPO-
ecca U3roToBJICHUs POTOTHUIIA.

2. Ilpouecc cBapku Kak MeTOA NPOTOTUNIMPOBaHUsA. CBapKa Jia3epHbIM
aydom (LBW — LaserBeamWelding).

YTBepxcz[eHo Ha 3aCCaaHuHn Kaq)e,[[pbl « » T'., IIPOTOKOJI Ne

3aB. kadenpoit / /




