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Paboyas nporpamma AnCUMNNNHBLI COCTaBMIEHA B COOTBETCTBUM C (heeparibHbIM rocy4apCTBEHHbIM 06pa3oBaTeNnbHbIM
CTaH4apToMm BbicLlero o6pasoBaHus no HanpasneHuto nogrotoskn 54.03.01 nsanH, yTBepXXAEHHBIM NPUKa30M
MuHo6pHaykn Poccum ot 13.08.2020 r. Ne 1015
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1 BBEAEHUE K PABOYEW MPOrPAMME AUCLMUNNUHbBI

1.1 Uenb aucumnnuubl: CopmMupoBaTb KOMMETEHUMM obydatowerocss B obnactu agautuBHbIX TexHonormi (3D
neyaTn).

1.2 3apgauv AUCLMUNNUHBI:

» PaccmoTpeTb ocHOBHbIe TexHonoruu 3D nevyaTu

* Moka3aTb anropuTm noarotoBku moaenu ans 3D neyaTn

* PaccmoTpeTb ncnonb3oBaHme BO3MOXHOCTel 3D nevaTtn Nnpu BbINOMIHEHWM NPOEKTOB MO NPOMbILLSIEHHOMY AN3aiHy
OIS YCKOPEHMS BbINOSIHEHMS Npouecca AW3alH-NPOeKTUPOBaHNS

1.3 TpeboBaHuA K NpeaBapuTeNibLHON NOAroToBKE OOy4aloLerocs:
MpenBapuTenbHasi NOArOTOBKA NpegnonaraeT co3gaHne OCHOBbI Anst GOpMMPOBaHMSA KOMMNETEHLMIA, YKa3aHHbLIX B M.
2, Npy U3y4YeHNN OUCLUMNIIUH:

MaTtepnanoBefeHve B NPOMBILLNIEHHOM Au3aiiHe
OCHOBbI NHXEHEPHO-TEXHONOrMYeckoro obopyaoBaHus
MpoekTupoBaHMe NPOMbILLMEHHbIX U3Aenui

OcHOBBI MPOM3BOACTBEHHOIO MacTepcTBa

2 KOMMETEHUWU OBYYAIOWEIocsd, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHDI

MK-5: CnocobeH k pa3paboTke 3CTETUYECKMX, KOHCTPYKTOPCKMX, TEXHOJTIOMMYECKMX, 3PrOHOMUYECKUX, CTOUMOCTHbIX
TpeboBaHUM? K NPOAYKUUMN (M3Aenuio), BAMSIOLWMX Ha 6€30NacHOCTb U KOM(OPT UCNONb30BaHUS NPOAYKLUMN
(M3penus), BO3MOXHOCTbL €ro peanusauuu B yCrioBUSIX NPOU3BOACTBA

3HaTb: pacnpocTpaHEHHble TEXHOMOrMM LWUGPOBOA U aHanoroBoM neyatn, TuMnbl MNpPUMeHsieMblx oToMaTepurarnos,
0CODOEHHOCTN NOArOTOBKN M30DpaXKeHUN K neyaTn

YMeTb: Nonb3oBaTbCst NpodheccroHanbHOM LdPoBoO annapaTypor ansa dukcaumm ¢oTo- 1 BUAEON300paxeHnii, Bbibnpatb
OonTMManbHbIE HACTPOWKN DOTO- M BUOEOTEXHMKU, MPOBOANTL NOCTOOPabOTKY OTNeYaTkoB

Bnapetb: HaBblkamu opraHmsaunnm WUCKYCCTBEHHOIo ocBelleHud, paGOTbI c obbektmBamn c pPas3nnyHbIM (*)OKyCHbIM
paccTtoaHnem




3 PE3YJIbTATbI OBYYEHUA NO ANCLUUMINHE

KoHTakTHas
paboTta

cP MHHoBaL. dopma

cdopmbl | Tekylero
(faitl) (qgle;l) (Hace) | oasmuii KOHTPONS

HavmeHoBaHue v cogepxaHve pasgenos,
TEM U y4EOHbIX 3aHATUIA

CewmecTtp
(kypc ansa 3A0)

Paspgen 1. TexHonorum 3D nevaTtun

Tema 1. UcTopnueckuin o63op passutus
agauTUBHBIX TexHonorun. MNepeble
TexHonorum 3D neyatn. Passutue Hanbonee
NepCcneKkTUBHbIX TEXHONOMI. [oBbIeHne
CKOpOCTK paboThbl U CHUXKEHME CTOMMOCTU
obopyaoBaHus

Tema 2. CoBpeMeHHble TexHonorum 3D 4 4 r
neyatn. FDM/FFF, SLA/LCD, SLS

Pasgen 2. NogroTtoBka ¢annos gns 3D
neyartmu

Tema 3. lNocTpoeHne 1 opueHTauunsa getanm B
3aBNCUMOCTM OT BblOpaHHOM TexHonorum 3D 4 5,75 rn
neyatmu (0]

Tema 4. PaboTa co cnaricepom, BbIGop
ONTMMarbHbIX HACTPOEK ANsi BbINOSHEHUS]
3agauun. Hactporika n kannbposka 3D
npuHTEpa

Pasgen 3. MNogroTtoBka cannos gns 3D
neyatmu

Tema 5. Hactponka u kanubposka 3D
npuHTEpa.

Tema 6. KoHTponb nevatun. YctpaHeHue
HeJOoCTaTKOB neyatu

Pasgen 4. ObpaboTka geTtanen nocre nevatu

Tema 7. CHATVE geTanu 1 yganeHune
maTepuana nogaepxku. Pabota co
BCMOMOraTernbHbIM UHCTPYMEHTOM. TexHuka
BesonacHocTn

Tema 8. PuHuwHan obpaboTka geTtanen.

C6opka npoToTtuna 4 5 rA

Wtoro B cemecTtpe (Ha kypce ans 3A0) 16 16 39,75

KOHch'IbTaLI,VII/I N NpOMeEXyTo4YHad atrectauma

(3auer) 0.25

Bcero koHTakTHasa pa6oTta n CP no

AVUCLUNAnHe 32,25 39,75

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHme y4eBHbIM MaHOM He NMPeAyCMOTPEHO

5. ®OHA OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasaTtenen, KPUTepMEB U CUCTEMbI OLIEHUBaHUA pe3yrbTaToB 00y4YeHUsA
5.1.1 MokasaTenu oueHUBaHUA

Kon HanmeHoBaHWe oueHOYHOro
MokasaTenu oueHnBaHMA pesynbTaTtoB 00yyYeHns
KoMMneTeHuuu cpeacTea

— pacKpblBaeT OCHOBHble crnocobbl 2D 1 3D neyatu 1 cooTBeTCTBYHOLLEE
obopynoBaHue, 0COGEHHOCTU CBETOUYBCTBUTENbHBIX MaTepraros,
MK-5 anropuTMbl MOArOTOBKN hannoB K nevatu

Bonpocbl Ans ycTHoro
cobecenoBaHus
MpakTnko-opMeHTUpoBaHHbIE
3agaHusa

- NpMMeHsieT oGopyaoBaHWe Ans UKCaALMKN NMITOCKUX U TPEXMEPHBIX




¢oTo- 1 BUAeon3obpaxkeHUi, BbIGUpaeT onTUMarbHble HAaCTPOMKY Anst
NpMMeHseMo TEXHUKW, NPOBOANUT AOBOAKY M NOCTOBPaboTKy
pesynbTaToB ukcaLmm

- paboTaeT ¢ MPOCTPaHCTBOM WM OCBELLEeHMEeM AN NpeaMeTHON POoTOo- 1
3D-CcbeMKu, TEXHUKOW paboTbl C ONTUYECKON TEXHUKOWN C Pa3nnYHbIM
OKYCHbIM pPacCTOsTHUEM

5.1.2 Cuctema n KpuTEPUN OLlEHUBAHUSA

Kputepuun oueHnBaHns cpopMMpOBaHHOCTU KOMMETEHLNIA

LLikana oueHmBaHus
YcTHoe cobecengoBaHne MncbmeHHas paboTta

O6yuyatowminca TBepao 3HaeT
nporpaMMHbIN MaTtepuarn, rpaMoTHO 1 No
CYLLECTBY U3naraeT ero, He gonyckaet
CYLLECTBEHHbIX HETOYHOCTEN B OTBETE HA
3auteHo BOMPOChLI, CNOCOOEH NpaBuUibHO MPUMEHUTL
OCHOBHbIE METOAbI U MHCTPYMEHTbI NpKn
peLLeHNN NPaKTUYECKNX 3adad, Bnageet
HeobxoaNMbIMKN HaBbIKaMK U NPUEMaMn Nx
BbINOMNHEHUS

Ob6yyalowmmnca He MOXEeT U3NOXNTb
3HaYMTENbHOM YacTy NPOrpamMmmMHOro
maTtepuvana, onycKaeT CyLLeCTBEHHbIe
oLmnbKn, JonyckaeT HETOYHOCTU B

He 3auTteHo dopMynMpoBKax 1 AoKa3aTenbCTBax,
HapyLleHUs B NOCNeaoBaTENbHOCTY
N3MNOXEeHWa NporpaMMHOro maTepuana;
HeyBepeHHO, C DonbLUMMK 3aTpyAHEHMAMN
BbIMOJHSET NpakTU4eckme 3aJaHus.

5.2 TunoBble KOHTPONbHbIE 3afaHUsA UNN UHble MaTepuanbl, Heo6xoanMbIe Ansi OLleHKN 3HaHWUW, YMEHUH,
HaBbIKOB U (MNK) onbiTa AEATENIbLHOCTU
5.2.1 MNepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB

Cemectp 5

OTnnyne aganTMBHOIO U Cy6TpaKTVIBHOFO MeTo[a NoCTpoeHUdA npotoTuna

MepBble TexHonornm 3D nevaTn N nx ocobeHHOCTH

MpuHumn paboTbl Hanbonee coBpeMeHHbIX TexHonornn 3D nevaTn

OkoHoMMYeckoe 06ocHOBaHUe Bbl60pa TexHonormn 3D neyatn B 3aBUCMMOCTM OT 3a4auu

OcobeHHOCTM fopaboTKu 1 OpUeHTaumMK AeTanu npu nevatu no TexHonoruv FDM

OcobeHHOCTM fopaboTKu 1 OpUeHTauuK AeTanu npu nevaTtu no TexHonorum SLA

Kanubposka ctona FDM npuHTepa

Anroput™m OenNCTBUIN NpW cCnancuHre getanu Ha npumepe nporpammel Cura

Olo|[N|ojO|_]|W|IN]|F

OCHOBHbIEe HACTPOWKM, MPUMEHSIEMbIE NPU CnacuHre MoA4enu Ans rneyatu no TexHonorn FDM

10 BrnivsiHne ckopoCcTu neyaTy Ha KayecTBO nevaTu pasnmMyHbiMyY Matepuanamu no TexHonorun FDM

11 Knaccudukauns gedektos npu FDM nevatn

12 OcobeHHOCTU oTAENEHNs MaTepuana noaaepXKkm NpoToTUMNOB, U3rOTOBIEHHbIX MO TeXHonornsam SLS n SLA
13 OcobeHHOoCTU oTAENeHNs MaTepmana noaaepXKkn NpoTOTUMNOB, U3rOTOBMEHHbLIX N0 TexHonornn FDM

14 Cnocobbl cOopKkn NPOTOTUMOB, MPUMEHSAEMbIE TEXHONOTMN COEANHEHUSA aeTanemn

15 Cnocobbl huHMLLIHOM 06paboTKM NOBEPXHOCTEN NpOTOTUNA

5.2.2 TunoBble TeCcTOBbIe 3aAaHusA

He NpefyMOTPHHO
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3adaHusA (3agayvu, Kemchbl)

TunoBble NPaKTUKO-OPUEHTMPOBAHHbIE 3a4aHUSA HAXOAATCA B npunoxeHun k P




5.3 MeToaunuyeckue matepuansi, onpegensiowme npoueaypbl oLeHUBaHUA 3HaHWUA, YyMEeHUI, BnafeHnit (HaBbIKOB

1 (Mnn) NnpakTU4YecKoro

onbIiTa aedATen bHOCTVI)

5.3.1 YcnoBus gonycka oGy4atoLlerocsi K NpoMeXXyTo4yHOW aTTecTauumu U nopsiaoK NMMKBUAAUUN akaaeMn4eckomn

3a40J1XKeHHOCTU

lMpoBegeHne NpomMexyTo4HON aTTecTaummn pernameHTMpoBaHO fokanbHbIM HOpMaTMBHbIM aktom CMGIMYMNTA
«lMonoxeHne 0 NPOBEAEHNM TEKYLLEFO KOHTPOSS YCNEBAEMOCTU 1 NPOMEXKYTOYHOM aTTeCcTaumnm oby4aroLLmMxcs»

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauum No gUucumninHe

YcTHas +

NncbmeHHas

KomnbloTepHoe TecTupoBaHue

5.3.3 OcobeHHOCTU NpoBeAeHUs MPOMEXYTOYHOM aTTecTaumMm No gUcuuniimHe

NHas

* BpeMS Ha NOAroTOBKY oTBETa Ha BONpoc — 20 MUHYT, BbINONHEHNE NpakTuyeckoro 3agaHms — 30 MUHyYT,

oTBET — 5 MUHYT;

* coobLLeHMe pe3ynbTaToB 00yYaroLeMycs — o 3aBepLUeHNn OTBeTA.

6. YHEBHO-METOANYECKOE U MH®OPMALIMOHHOE OBECNEYEHUE OUCLUNIUHBI
6.1 YyebHasa nutepartypa

ABTOp

3arnasue

M3paTenbcTBO

| [oa nspaHnsa |

Ccblinka

6.1.1 OcHoBHas y4ye6Has nuTepaTypa

AHTOHOBAa, B. C., ALOVTUBHbIE TEXHOMNOIMNMU CaHkT-TeTepbypr: CaHkT- http://www.iprbooksh
Ocosckas, U. . |'|e'|'ep6yprc|(y|ﬁ op.ru/102502.html
rocyaapCTBEHHbIN 2017
yHuBepcuTeT
NPOMbILUNEHHbIX
TEXHOMNOIrMN 1 gmu3anHa
Monosuy, A. A., MaTtepwuansl u aganTnBHbIE c n 6vor- C https://www.iprbooks
Cycpuspos, B. L., TexHonorun. CoBpeMeHHble aHKTI_I' eTe6p Ypr: L-aHKT- hop.ru/116134.html
Pasymos, H. T"., MaTepuanbl ns agauTUBHbIX eTepoyprekmn 2021
Bopwucos, E. B., TEeXHOMNormm NONNTEXHMYECKMM
Macaitro, 1. B., yHuBepcuTeT [eTpa
NoHyapos, Y. C. Benwkoro
6.1.2 lononHuTenbHasa y4ebHasa nutepaTtypa
Jucsik, B. B. OcCHOBbI KOMNBIOTEPHOM PocToB-Ha-[JoHy, https://www.iprbooks
rpacmkn: 3D- TaraHpor: MagatenscTso 2021 hop.ru/117159.html
mopaenuposaHue u 3D- KOxHoro hegepansHoro
neyatb yHMBEpCUTETA
Cyxoues, I'. A., TexHonorus B B . http://www.iprbooksh
KogeHues, C. H. MaLLMHOCTPOEHNSI. OPOHEX: BOPOHEXCKIN 0p.ru/108200.html
ALOOVTMBHbIE TEXHOMNOIMM B ro?;ii?ﬂi?;‘;‘;bm 2020
NnoAroToBke NPoM3BoACTBa
HaYKOBMKIAX M3AenMii yHusepcuteT, O96C ACB

6.2 NMepe4veHb NpocheccuoHanbHbIX 6a3 AaHHbIX U UH(OPMaALIMOHHO-CMPABOYHbIX CUCTEM

1. MHdopMaumoHHas cuctema «EguHoe okHO AocTyna k obpasoBaTtenbHbIM pecypcam» [QNeKTPOHHbIN
pecypc]. - Pexxum goctyna: http://window.edu.ru/
2. QneKkTpoHHO-bMbnuoTevHas cuctema IPRbooks: http://iwww.iprbookshop.ru

3. OnekTpoHHasa bubnuoteka y4ebHbix nagaHui CM6IYMNTA: http://publish.sutd.ru

6.3 NMepeyveHb NULEH3MOHHOro U CBOGOAHO pacnpoCcTpPaHsAeMoro NporpamMmHoOro oéecrne4vyeHus
Microsoft Windows 10 Pro
OfficeStd 2016 RUS OLP NL Acdmc
Solidworks (Dassault)
Inventor (AutoDesk)



6.4 OnucaHue maTepmanbHO-TEXHMYECKOMN 6a3bl, HEOOXOAMMOW ANA ocyLlecTBIeHMA obpa3oBaTeNibHOro
npouecca no gucumnnuvHe

Ayautopus OcHalleHue
MynbTumeamniiHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, gocka

JlekumoHHas

aygutopusi

CneumanuaunpoBaHHas Meberb, oocka
YyebHas aygutopus




MpunoxxkeHue

paboyeit nporpammsl ancumnanHbl AQQumueHble mexHonoauu (3D neyams)

HaumMeHo8aHue AUCYUMNAUHbI

No HanpaBAEHUIO NOArOTOBKU 54.03.01 - AusalH
HanmeHoBaHwue OMN (npoduns): 3D npombluLieHHbll QU3AUH U UHHCUHUDUHE

Tunosble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHuUA (3a4aum, Keucbl)

Ne . -
n/n YcnoBust TUMOBBIX NPAaKTUKO-OPUEHTUPOBAHHbLIX 3aJaHui (3agaY, KencoB)
Cemectp 5
1 Bam npedcmoum u320mosums Npomomur Kopnyca Hocumozo ycmpolicmea, cocmosawe2o U3z 08yx rnososuH, no
mexHosoz2uu FDM. [pednaoxcume anzopumm 8binosaHeHUs pabom, onuwiume Ucrosb3yemble UHCMpymeHmel u
ycmpolicmea
2 Beibepume u3 npednoxeHHoIx MpuMepos8 npomomurisl, KOMopbele U320Mo8seHsI 10 MmexHoa02uu SLS:

3 lMpoussedume 3ameHy punameHma 8 3D npuHmMepe, pabomarowiem Mo mexHosaoz2uu FDM.

4 BoinosiHume sce delicmeus ¢ MaKemom, Komopebie Heobxodumbi nocsne 3aeepweHuAda ne4amu us dwmononumepa.
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