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1. Leau u 3aga4n IMCUUNIHHBI
[{enbro OCBOEHUS AUCLUMILIUHBI SBIISETCS MOATOTOBKA CTYICHTOB K JEATEIbHOCTH
B COOTBETCTBUU C KBATM(PHUKAMOHHON XapaKTEpPUCTUKON OakaliaBpa IO HAIPABIICHUIO
noaroroBku. L{udpoBoe mpom3BOACTBO paccMaTpUBAaeTCs KaK HEUYTO YKPYNHEHHOE,
COCTOSIIIIEE U3 MHOXKECTBA BXOJAIIMX B HETO 3aTOTOBUTEIbHBIX IIPOU3BOACTB, IPU ITOM
TAaK)K€ PACCMATPUBAETCS 3arOTOBUTEIBHOE IPOU3BOJICTBO, TA€ JETAIU-IIPOTOTHUIIBI
MEJIKOCEPUITHO M3rOTaBIMBAIOT aJJUTUBHBIM CIOCOOOM MO TexHosorusM 3D-meuatw.
3ajauaMy JUCLIUIUIMHBI SABJISIOTCS:
® H3y4YEHUE METOJI0B KOMIBIOTEPHOro npoektupoBanus 3D-moneneit u 3D-cOopok,
a TaKKe IKCIOpTa U UMIOpTa (Haiisos.;
® [I0JIrOTOBKA MOJUTOHAIBHON CETOYHON MOJENH, UCIIPABICHUE OIIMO0K MOJIENH;
® T[IOArOTOBKA YIPABIIONICH MPOTrpaMMbl (Q-Kojaa) JAjs TedYaTh MPOTOTHIA I10
texnoJioruu FFF;
® [IOATOTOBKA M HACTpoOWKa o0opyaoBanus s 3D-nevary;
® [POBEJICHUE MOCT-00pa0OTKU: yAaJeHUE MOIACPKEK, OTBepKaecHUE B Y D-nieyax,
paboTa ¢ Kpen&xHBIMU dJIEMEHTAaMH, IOKPaCKa;
e paboTa ¢ ycTpolcTBaMU OLIM(PPOBKU MAITMHOCTPOUTENIbHBIX JeTajeH.

2. Mecto nucunmiuabl B ctpykrype OOII 6akanaBpuara
HuctunnnHa «OCHOBBI aJITATUBHBIX TEXHOJOTUHA U HUGPOBOE MPOU3BOJICTBO
OTHOCUTCA K (DaKyJbTaTUBHBIM JucuUIIMHAM. CBsi3aHa CO  CIEOYIOUIUMHU
mucrurninaamu OlT:
B 6azoeo0u wvacmu (b.1.1):
— Bricmias maTeMaTHKa;
— @u3KKa B NPOU3BOJICTBEHHBIX M TEXHOJIOIMUECKHUX MpOIIeccax;
— TeopeTnueckas MEXaHUKA;
— KoMIbloTepHbII NpakTUKyM IO HHKEHEPHOU rpaduke
B sapuamuenoii vacmu (b.1.2):
— MarepuanoBeneHue;
— OCHOBBI TEXHOJIOTUH MAIIMHOCTPOEHUS,
— KommiekcHbie TexHosoruu mnpoieccoB OM/I.
B oucyunnunax no evibopy (b.1.3):
— TexHOoJIOrn4ecKnii THKUHUPUHT TpolieccoB ¢ mpuMenenneM CAE-cucrem.
— Komnbrorepusiii nHxuHUpUHT B OM/I.

3. IlepeyeHb MJIAHUPYEMBIX Pe3yabTATOB 00y4YeHHS MO JUCHUILIUHE (MOIYJIIO),
COOTHECEHHbIE € IVIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOEHUSI 00pa30BaTebLHOI
NporpaMmblI

B pe3ynbTaTe 0CBOCHHUS TUCHUILIMHBL (MOAYJs) Y 00ydaromuxcs GopMUPYIOTCS
CJIENYIONME KOMIIETCHIIMM W JOJDKHBI OBITh JOCTUTHYTHI CIEIYIONIUE pPE3yJIbTaThl
oOy4eHwus Kak 3Tarn (OpMUPOBaAHHS COOTBETCTBYIOIIUX KOMIETEHITUH, Tabmua 1:
Tabmuna 1. DopMupoBaHUE KOMITETCHIIHMA

B pesynbrare ocBoeHuUs
00pa3oBaTeNbHOI MPOrpaMMbl
o0yyaromuiicsi 10JKeH 001a1aTh

IlepeueHp TUIAHUPYEMBIX PE3YJIBTATOB
o0y4eHus o JUCIUIIINHE

Konpr
KOMIIETEHITHHI




TIK-17 YMeHuem BIOUpaTh OCHOBHBIE 3Hamyb: - METOJBI 00ECIIEUECHUS

BCIIOMOTaTeNIbHbIe MaTepHalIbl U TEXHOJOTHYHOCTH U3/I€TIUI U MPOLIECCOB UX
CIOCOOBI peann3aluiu OCHOBHBIX W3TOTOBIICHUS;

TEXHOJOTHYECUX MPOIIECCOB U METO/IbI IPOEKTUPOBAHUS TEXHUYECKOTO
MPUMEHSTH TPOTPECCUBHBIC METOIBI | OCHAIEHUSI pa0OYUX MECT C pa3MEIICHUEM
9KCILTyaTalluu TEXHOJIOTUYECKOTO TEXHOJIOTMYECKOro 000py10BaHuUs;
000pyA0BaHUs IIPU IPOU3BOJICTBE ymemp: - 00€CTIeYNBATH TEXHOJIOTUYHOCTh
U3JIeH MITUHOCTPOCHUS U3JICJIUIA U IPOLIECCOB UX M3TOTOBJICHUS;

- IPOCKTUPOBATh TEXHUYECKOE OCHAIIICHUE
paboYmx MecCT ¢ pa3MeLIeHuEM
TEXHOJIOTHYECKOT0 000y IOBaHHUS;

é1ademsp: - METO1aMH 00eCTICUEeH U
TEXHOJIOI'M4YHOCTHU I/ISI[GJ'II/Iﬁ " npoueccaMu ux
U3TOTOBIICHHS;

-IIPOTPECCUBHBIMHI METOJIAMH U CIIOCO0aMHU
OCBOEHUSI ITPUMEHIEMOT'0 TEXHOJIOTHYECKOTO
000pyI0BaHUS.

4. CTpyKTypa H conepkaHue IMCHMIIINHBI.

OOmasi TpyA0E€MKOCTh JTUCHUIUIMHBI COCTaBISET 2 3a4YeTHble eIUHUIbI, 72
aKaJeMUYECKHUX yaca, U3 HuX 16 yacoB ayUTOPHBIX 3aHATUN U 56 CaMOCTOSTENIBHOM
paboTHI.

Knaccudukamus CAIIP. Anroputm cosmanus 3D-moneneit m 3D-cOopok B
nporpamMmax IapaMeTpU4YEeCcKOro MPOEKTUPOBaHMS. Tomosiornueckass ONTHMH3aLUA.
[MonroroBka 3D-mogmeneit ¢opmara STL k mewatm B 10 Nettfabb. I[Moaroroska
YIOPaBJISIOWEro §-KoAa JJIs MPUHTEpA AJIs1 TPEXMEPHOM nevyaTu 1o texHonoruu FDM.
Pabota ¢ mpunTepoM nJis TpexmepHoil nedatu. Beibop padbouero pexuma nias AbC- u
[IJTA-nonmumepoB. O61mue HacTpoiiku npuHTepa. OxoHuanue 3D-nevatu u oTaeneHue
npotoTunoB otT 1iatgopmbl. IlocT-00paboTka nporoTuna. COOpka MNPOTOTUIIOB.
[IporpaMmMHOE M KOMIIBIOTEPHOE OCHAIeHUE. MeToabpl yIpaBlIeHHS pa3pabOTKOM.
[lepconanbHas 1 kKoMaHAHas padoTa.

CrpykTypa U coaepaHue TUCUUIUIMHBI « OCHOBBI aJIUNTUBHBIX TEXHOJOTWMH U
(G pPOBOro NPOU3BOACTBA» MO CPOKAM U BHJIaM pabOThI OTpakeHbl B Ilpuiio:keHun A.

5. OO0pa3oBaTe/bHbIC TEXHOJIOTHH, IPUMEHsIEMbIE IPH 0CBOCHUH
AUCIHUIIMHBI.

Metonuka npenogaBaHus AUCHUIUIMHBI «OCHOBBI aJANTUBHBIX TEXHOJOTUI» U
peanu3anus KOMIETEHTHOrO IMOAXO0JAa B W3JIOKEHUUM U BOCIPUATUM MaTepuasa
MpeayCMaTpuBaeT MCIOJb30BaHUE CIEAYIOIIMX AKTUBHBIX U WHTEPAKTUBHBIX (HOpM
MIPOBEJICHUSI TPYIIOBBIX, UHAUBUYAIbHBIX, Ay AUTOPHBIX U BHEAYIUTOPHBIX 3aHATHIA:

® UTCHHE JICKIUMHA CONPOBOXKAAETCS  ITOKa30M  MYJIbTUMENUWHBIX  JICKLIIUH
(npe3enTanuu, BuUIeO(haWIbI) C TOMOIIBIO KOMIBIOTEPHOW U MPOCKTOPHOM
TE€XHUKHU;

e 1poBelAcHHE, OOCYXKICHME | 3ammTa JabopaTopHbeix pabdor (AB2514,
MexkadenpanpHas Jgadopatopuss CAIIP wa ABsrozaBoackoir u BC105 B
Texnonapke Ha b. CeMeHOBCKOI1) ¢ CHHXPOHHBIM (BMECTE C IPENOJaBaTEIEM ) UITH
CaMOCTOSITEIIbHBIM BhIMOJIHEHUEM 3a1anuii B iporpammax CAD/CAE;

® [IEpenucKa IO 3JIEKTPOHHOM mMoYTe [Js OOecCHedeHHs MOMOUIM CTyACHTaM
(pacmpeneneHue 3a1aHui U JOTIOJTHUTEIBHOTO Y4eOHOT0 MaTepuaa, pa3bsiCHEHUE



6.

U KOMMEHTapuM 3aJaHuii, OTBETHl HA BOIMPOCHI) B TEPHOJ CAMOCTOSTEIBHON
paboTHI BHE ayJMTOPHBIX YaCOB 3aHATHI 1 00€CTIeueHNs HEMPEPHIBHOTO KOHTAKTA
MpPErnoiaBaTesisi Co CTyJACHTaMHU (HAampuMep, OIOBEIIeHHE 00 W3MCHCHHH B
pacnucaHun).

[Ipu mpoBeneHWW 3aHATAN TO JUCHUIUIMHE mpuMeHsercs cucrema CJIO -
Ims.mospolytech.ru. Ha mmarpopme CJIO mo AWCHUIUIMHE MOTYT OBIThH
pa3MelieHbl y4eOHbIe, METOJAMYECKHE W WHBIE MaTephajbl, CIIOCOOCTBYIOIINE
OCBOCHUIO JUCIUILTUHBI CTYICHTOM.

[Ipu mpoBesieHUH 3aHATHUN Tak)Ke MOTYT OBITh pealu30BaHbl Takue (POpMBI Kak
BeOuHapsl (Ha mnatdpopme ZOOM, Webinar, Webex), onmaifH TecTupoBaHHE,
MPOMEKYT3a04YHasl aTTECTAIUS C IPUMEHEHUEM JICKTPOHHBIX CPEICTB.

OIIeHO‘lHI)Ie Cpeacrea AJisl TEKYIIEro KOHTPOJISI yCII€eBaeMOCTH,

IIpOMC)K)’TO‘IHOﬁ aTTeCTallMi 110 HTOoraM OCBOCHHUA AUCIHUIIJINHBI " y‘lEﬁHO-
MeToAHYecKoe o0ecrneueHue CaMoCTOATeIbHOM paﬁﬂTbl CTYACHTOB.

B nipouiecce 00y4yeHUst HCHOIB3YIOTCSI OLIEHOUHBIE CPEJCTBA PyOEKHOIO KOHTPOJIS

YCIEBAEMOCTU: KOHTPOJIbHBIE BOMPOCHI MO KAKIOMY paslelny IporpamMbl W/HWId
KOMIIBIOTEPHOE TECTUPOBAHUE, COCTABJICHUE WTOrOBOIO OTYEeTa II0 pe3yjbTaTraM
7a00paTOpHBIX WJIM CEMHHAPCKUX 3aHATHH, MocemaeMocTb. BBoautcs OalbHO-
pEHTHHrOBasl cucTeMa C KpUTEpUsIMM OLIEHKH 1o Tabmuue 2. bamn 3a mocemaemMocThb
BBICUMTBHIBACTCS] HA OCHOBAHUM IPOCTOM IIPONOPLIUOHAIIBHON 3aBUCUMOCTHU:

PB = (PIT * MB)/100,

rie Pb — peanbnwiii Oamn; PII — peanbHblii nporeHT mnoceniaeMoctd; Mb —
MaKCHUMAJIbHBIN 0aJijl MO KPUTEPHUIO.

Tabauia 2. PacuimpsieMblii CIMCOK KPUTEPHEB OIEHKU 3HAHUHN CTYJICHTOB

No Kpurepuii onienkun Maxc. kox-Bo
0aJI0B

1 | ITocemaemocTts (100%) 1

2 | Cnan oTué€T 10 KypCy JIabOpaTOpHBIX padoT 1,5

3 | Cnana npe3eHTaIus o pe3yabTaTaM padoT 1,5

4 CryneHT/-Ka BBIMOIHIIN IPOEKTUPOBAHNE U TIEYaTh 1
COOCTBEHHOI'0 MPOTOTHUIIA

5 AKTHBHas paboTa 1o nocr-o0padoTKe NPOTOTUIIOB U 05
coopkamu ’

6 | CtymenT/-Ka BOIIE] B COABTOPBI CTAThH 2




a) KOHTPOJIb MOCEIIAEMOCTH

Moarpynna | Homep cBopku | Moauumm cGoprm [Ne n/n Qtuer DUO
ld.gpea| 21.cpea| 28.gpea| O6.map| 13map| 20map| 27map| 03.anp| 1lanp | 1lanp | 18anp | 18.anp
1 13 40 3 1 chbopra + Bauypo Anpped H + + + + + + + H H + +
1 27 9. 4 2 cBOM Moaend | + BuHHWKOB Cepred + + + + + + + + + + + +
1 13_40 3 3 cBopra + | OoBpocmbicnos BaneHTuH H + + + + H H + H H H H
1 4 cBopra + Hapuros AnekcaHap + + + + + H + H + + H H
1 27 1 5 cBopra + Cnageiweea KpHUCTUHA + + + + + + + + + + + +
2 13_40 6,9,8713 14, 6 CBOM Modenu| + HKamMWKUAKH OMATRMIA + + + + + + + + + + + +
2 27 14 7 cBopra + Knu'HoB Muxaun H + H + + + + + H H + +
2 13 40 3 8 cBopka + MenbHUKOB JMHUTPHA H + + H + H H + H H + +
2 27 83 9 cBopka + MurrH Erop + + + + + + + + + + + +
2 10 cbopka + Myca'pos Banepwuid H H H + H H H H H H H H
3 27 1 11 ceon getann | + QOcnnos Aptyp H H H H + H + + H H + +
3 27 3 12 cBopkn + Mpwc AnexcaHgp + + H + + + + + H H + +
3 27 6,10 13 | ceompetanm | + CaBMHKOB AMUTPHIA + + + + + + + + + + + +
3 13 40 12,19 14 cBopka + CamapbaHoe JeHnc H H + H + H H H H H H H
3 27 8 15 | ceomperanm | + CuneHckmi Muxann H + + + + + + + H H + +
a 2_7/13 40 5,7,11,12,13/8, 16 cBopka + CmWpHOB Bnagucnas + + + + + + + + + + + +
a 2_7/13 40 9,4/4 17 cBopka + ®enoTos Mnba + + H + + + + + + + + +
4 13 40 7.8 138 cbopka + Yupros JMUTPHIA H + + H H H H H H H + +
4 2.7 2 19 cbopka + Hypaenes Bnagucnas H + + + H + + + H H + +
®EBPANL MAPT ANPENb
3aHATHA o
— — — — — — — — — — Konuuecteo nponyckoe |MocewjaemocTs, %
25.anp | 25.anp | 02.mal | 02.maid | 09.mali | 09.mad | 16.mad | 16.mal | 23.mall | 23.mall | 30.mali | 30.mad
+ + + + + + + + + + 3 86
+ + + + + + + + + + 0 100
+ + + + H H + + + + 9 59
+ + + + W] + + + + + + 4 82
+ + + + E + + + + + + 0 100
+ + + + :[ + + + + + + 0 100
+ + + + ~ H H + + + + 6 73
+ + + + = + + + + + + 6 73
+ + + + 0 + + + + + + 0 100
u
H H H H T H H H H H H 21
+ + + + = + + + + + + 7 68
+ + + + T + + + + + + 36
+ + + + = + + + + H H 2 91
+ + + + o + + H H + + 5 77
+ + + + c + + + + + + 100
+ + + + H H + + + + 3 86
+ + + + H H + + + + 6 73
MAWA
Bannsa CoBCTBEHHBIA OTuek no nabopaToHbim MpesexTauma no
ollfe] KOAKYecTeo Nponyckose | MocelaemocTs CoaBTop cTaTbk
NOCeLaemMocTb npoToTHn pafioTam pesynbTaTam paboT
Bauypo AHapeit 3 86 0,86 ] 15 ] ]
BuHHWKOBE Ceprei o 100 1,00 1 1,5 o o
Jobpocmbicnos BaneHTuH g 59 0,59 0 1,5 0 0
HapukoB AneKcaHap 4 82 0,82 0 15 0 0
Inagpiwesa KPUCTHHA 0 100 1,00 0 15 0 0
KamwunmH AmnrTpri 0 100 1,00 1 1,5 1] 1]
Knu'HOB Muxaun 6 73 0,73 0 1,5 0 0
MenbHHKOB JMUTPKA 6 73 0,73 o 1,5 o o
MutuH Erop 0 100 1,00 1] 1,5 1] 1]
Myca'pos Banepui 21 5 0,05 0 1,5 0 0
Ocunos ApTyp 7 68 0,68 1 1,5 ] ]
Mpwuc AnexcaHap 3 86 0,86 0 1,5 0 0
CaBMHHOB JIMUTPUIH 2 91 0,91 1 1,5 0 0
CamapbAHOB [leHnc 12 45 0,45 0 15 0 0
CrneHckuid Muxann 5 77 0,77 1 1,5 0 0
CMUpHOB BAagucnas 0 100 1,00 0 1,5 0 0
Penotos Mnea 3 86 0,86 0 15 0 0
Hupros AMATRHA 14 36 0,36 0 1,5 0 0
Wypasnes Bnagmcnae B 73 0,73 0 1,5 0 0




Moct-obpabotka QObwwid bann za CemMecTpoBbIA JkzameH, makc. 1 WToroesid | MTOroesii ‘
. - KommeHTapumn OueHKa
NpPOTOTHUNOE M CGOPKa cemecTp PEeHTHHF sonpoc Nol, makc. 0,5 sonpoc No2 (aetanm), makc. 0,5 BGann peNTHHT
1] 2,36 7 0,00 0,50 2,86 Xopowao
0,5 4,00 0,50 0,50 5,00
o 2,09 10 0,00 0,50 2,59 OTB. Ha A0M. BONPOCh XOpoWwo
1] 2,32 8 0,00 0,50 2,82 OTB. Ha A0M. BONPOChI OT/IMUHO
0,5 3,00 0,50 0,50 4,00
0,5 4,00 0,50 0,50 53,00
o 2,23 9 0,00 0,50 2,73 OTB. Ha A0M. BONPOCh OT/IMUHO
1] 2,23 L] 0,00 0,50 2,73 L] XOpOoLWo
0,5 3,00 0,50 0,50 4,00 ]
0 155 0,00 0,50 205 | 13 __Jore. vagon. sonpocs|
0 3,18 0,50 0,50 4,18 ]
0 236 0,00 050 2,86 ]
0,5 3,91 0,50 0,50 4,91 ]
0 195 0,00 0,50 2,45
0 3,27 0,50 0,50 4,27 ]
0,5 3,00 0,50 0,50 4,00 ]
0,5 2,86 6 0,00 0,50 3,36 6 OTB. Ha [0M. BONpoch OT/IMYHO
1] 1,86 12 0,00 0,50 2,36 12 OTB. Ha A0M. BONpOCs Xopowo
1] 2,23 9 0,00 0,50 2,73 9 XOpOLIo

0) Tabnuna nojcyera 6aUIOB U ONpeeTICHHs pEHTHHTa

CeMecTpPOBbIA PeUTUHT
12 13 14

Xypasnes Bnagucnas
Yupkos OAMUTpUA
denoroB UnbAa
CmupHoB Bnagucnase
CuneHckuin Muxaun
CamapbaHOB eHuc
CaBUHKOB OAMUTPUN
Mpuc Anekcangp
OcunosB Aptyp
Myca'poB Banepuii
MutuHErop
MenbHUKOB OMUTPUA
Knu'HoB Muxaun
Kamwunud OMutpui
Mapgbiwesa Kpuctuha
XapukoB AnekcaHgp
Oo6pocmbicnoB BaneHTuH
BWHHUKOB Cepren
Bauypo AHgpe#n

0 05 1 1,5 ' 25 3 @ 4 45 5
O6wun 6ann 3a cemecTp

B) KOHTPOJIb YCIIEBAEMOCTH (32 CEMECTD)



WUToroBbI peuTUHr
13 14

Xypaenes Bnagucnas
YupkoB OMUTPHIA
denotoB Unba
CuupHoB Bnagucnas
CuneHckuii Muxaun
CamapbsaHoB [eHuc
CaBWHKOB OMUTPHIA
Mpuc Anekcadgp
OcunoB ApTyp
Myca'pos Banepuii
MwuTuH Erop
MenbHUKOB AMUTPUI
Knu'HoB Muxann
Kamwunud AMUTPURA
Mapbiwesa KpucTuHa
Xapukos AnekcaHgp
[oGpocMbicnoB BaneHTUH
BuHHUKOB Ceprei
Bauypo AHgpen

0 05 1 1,5 2 ‘ 25 3 35 4 5 55 6

WUtoroebin 6ann
') KOHTPOJIb YCIIEBAEMOCTHU (MTOTOBBIN)

B koHI1le cemecTpa npousBoauTcs moacueT HaOpaHHbIX OayuioB. Ecnu nHabpanHas
cymma 0aioB ctyAeHToM nonaaaeT B 10%-bIif UHTEpBa OT MAKCUMAJIBHO BO3MOXKHOTO
KOJIMYeCcTBa OAJJIOB, KOTOPhIE MOXKHO OBbLIO HaOpaTh 3a CEMECTP, TO SKBUBAJCHTHAs
OIICHKA — «OTIMYHOY, eclid B 20%-bIif UHTEPBAI — «XOPOIIO», ecii B 30%-bIi1 UHTEpBAT
— «ynomieTBopuTeabHO» (Tabmuma 3). Eciam crygeHT HaOupaer MaKCUMallbHO-
BO3MOKHOE KonuecTBO 6auioB (MBB) 3a cemecTp, To OH 0CBOOOXKaeTCsl OT OTBETA HA
JIOTIOJTHUTENIbHBIE BOITPOCHI HAa DK3aMEHE.

Ha ycmoTpeHue mpenojaBaTejisi H 10 pe3yJbTaTaM OTBETOB Ha
IK3aMeHAIMOHHbIEe BOMPOCHI 0a/1J1 00y4alomerocsi MoKeT ObITh MOBBINIEH, HO He
0oJiee, yem Ha 1 equHuIy!

Taomuna 3. Onenounas 1Kaja

Onenka Onucanune

BrimorHeHBI BCe BUBI YU4eOHOM pabOoTHI, TPETYyCMOTPEHHBIC paboueit
nporpamMmmoii, Ttabmuua 2. CTyAeHT AEMOHCTPUPYET COOTBETCTBHE
3HaHWI, YMEHUN, HABBIKOB MIPUBEJICHHBIM B Tabmuiie 1. MoryT ObITh
JIOTTYIIICHBI HE3HAYUTEIbHBIE OLTHOKN, HETOUHOCTH, 3aTPYJHEHHUSI IPU
AHAIUTUYECKUX OIepalusx, nepeHoce 3HaHUM U yMEHUH Ha HOBBIE,
HECTaH/IaPTHHIE CUTYaI[UH.

OT1au4HO
(TOII-5, 0,9*MBB <
o6uii 6an < MBB)




BrimmonHeHsl Bce 00s3aTeNIbHEIC YCJI0BUSA TMMOATIOTOBKH CTYACHTA K

Xopomo IIPOMEKYTOUHOM  aTTECTAllMM, IPEAYCMOTPEHHBIE IIPOrPAMMOMU
(0,8*MBB < 00mmii 621 | AMCUUIUIMHBL, Tabauua 2. OOydaromuics JeMOHCTPUPYET YaCTUYHOE
<0,9*MBB) COOTBETCTBUE 3HAHM, TabiuIa 1, HO TOMyCKAIOTCS HE3HAYUTEIHHBIC

OHII/I6KI/I, HETOYHOCTH, 3aTPYAHCHHA IIPU AHAIIMTHYCCKUX OIICpalHAX.

BeinonHeHsl Bce 00s3aTenbHbIE YCIOBUS IOATOTOBKHM CTyAEHTa K
IIPOMEKYTOYHOM  aTTECTAllMM, IPEAYCMOTPEHHBIE IIPOrPAMMOMU
JUCLHUIUIMHBL, Tabauua 2. O0y4aromuiicss 1eMOHCTPUPYET HEIOJIHOE

YoB1eTBOPUTEIBHO -
% o COOTBCTCTBHUC 3HAHHU, Ta6111/1ua 1, I[OHyCKaIOTCH 3HAYUTCJIBbHBIC
(0,7*MBB < oGuumii 6an1 OmMOKHU, TPOSBISAETCS HEAOCTATOYHOCTh 3HAHWHA, TIO POy
< 0,8*MBB) ’ >

IIOKa3aTelleH, oOyJatroruics HCIBITHIBAET 3HAYUTEIIbHbIC
3aTPYJHEHUS IIPU ONEPUPOBAHUM 3HAHMAMHU IPU UX IEPEHOCE HA
HOBBIE CUTYaIIUU.

He BwITTONHEHEI O6H33T€JIBHI>IC YCJI0BUA IMOATIOTOBKH CTYIACHTA K
MPOMEXKYTOUHOM  aTTecTallid, MPeIyCMOTPEHHBIE MPOrpaMMoii
IUCUUIMHbl, Tabnuua 2. CTyAeHT JAEMOHCTPUPYET HEMOJIHOE
COOTBETCTBUE 3HAHHM, yMEHU, HABBIKOB, IPUBEICHHBIM B Ta0HIIe 1,
JAOITYCKaroTCA 3HAYUTCJIBHBIC OHII/I6KI/I, CTYACHT HUCIIBITHIBACT
3HAYUTENIbHbIE 3aTPyJHEHUS TPU ONEPUPOBAHMM 3HAHUSMHU U
YMCHUAMU IIPU UX ICPCHOCEC HA HOBBIC CUTYAlIUH.

HeynoBJieTBOpUTEJIBHO
(00mmmii 6aa < 0,7*MBB)

B ciydae npoBeneHus arrectau B popme 3a4€Ta OLIEHKH «OTJIIMYHOY, «XOPOILIOH
u «YIOBIIETBOPUTEIILHO IIPUPaBHUBAIOTCS K «3a4TEHOY. Onenka
«HEYJIOBIIETBOPUTEIIBHO» COOTBETCTBYET «HE3auTeHO». @OHIBI OLIEHOYHBIX CPEICTB
npeacrasieHsl B llpuaoxennu I' k paboueli mporpamme.

KOHTDOJIBHLIC BOIIPOCHI 1JIA IIPOBCIACHUA HDOMC)KVTO‘IHOﬁ arrecrammm

=

Yro Takoe OpICTpOE MPOTOTUITUPOBAHKE, IPUBEIUTE PUMEPHI TIPOIIECCOB?

Yrto Takoe aAIUTUBHBIC TEXHOJOTUH, TPUBEAUTE MPUMEPHI MPOIIECCOB?

Texnonorus 3D-medatu: NPUHIUIT peaiu3allui, Pa3sHOBUIHOCTh MPUMEHSIEMBIX

MaTepHayoB.

Texnonorus FDM: npunnun neficTBus U 0COOCHHOCTH TIEYATH.

Texnomnorus FDM: pasHOBHAHOCTH MaIluH.

Texnonorus FDM: pa3HOBHAHOCTH TPUMEHSIEMBIX MaTEPUATIOB.

OnTuyeckoe CKaHUpOBaHUE: pa3HOBUIHOCTH 3D-ckaHepoB.

OnTHyeckoe CKaHWPOBAHME: alTOPUTM MOCTPOEHUS TBepaoTenbHou 3D-monenun

10 pe3yJibTaTaM CKaHUPOBAHUSI.

9. OO6mas knaccudukarus CAIIP.

10.Yto Takoe mapaMeTPUUYECKOE IMPOCKTUPOBAHHUE, NPHUBEAUTE IPHMEPHI
napameTpu3alun?

11.TToctpoenue 3D-Moneneit: ocHoBHbIE 3D-oneparuu.

12.TToctpoenue 3D-Mopeneit: aropuT™ (METOAMKA) TOCTPOSHUSI MPOU3BOIBHOM 3D-
MOJICIIU TI0 YEePTEXKY JETaNH.

13.0OnummuTe nopoOHkIi anroput™ nedatu 3 D-monenm.

14.Yto Takoe mocT-00paboTka M AJisi 4yero oHa HykHa? HazoBuTe OCHOBHBIE

WHCTPYMEHTHI 11 €€ MPOBEICHUS?

W™

©No Gk



15.0co6enHocTtu, KOTOpble HEOOXOIUMO YUUTHIBATh MPH MOATOTOBKE Mojieseit k 3D-
reyaTH.

16.Ha3zoBuTe OCHOBHBIC KOHCTPYKTUBHBIC 3JIEMEHTHI IKCTPYIepa U X Ha3HAUYCHHE.

17.113 xakux y3JI0OB M arperaroB COCTOUT MPHUHTEP, MEUYATAIOMUN MO TEXHOJIOTHUHU
FDM?

18.13 xakux y3JIOB M arperaToB COCTOUT NPHHTEP, MEYATAIONINN 0 TEXHOJIOTHH
SLA?

19.Ha3zoBuTe OCHOBHBIC HANpaBICHUS PA3BUTUS AJJUTUBHBIX TEXHOJOTUH H
00BsCHUTE TTOYEMY?

20.Coznanne 3D-cOopok: anroput™m (MeToauKa) MOCTPOEHUs MPOou3BoJIbHOM 3D-
COOPKH TI0 YEPTEIKY COOPKH.

21.HazoBuTe pa3sHOBUAHOCTU HU(POBBIX MPOU3BOACTB MO BO3MOKHOMY MECTY HMX
PaCIOJIOKEHHUS.

22 .13 KaKuX y4acTKOB COCTOUT ITU(POBOE MPOU3BOIACTBO?

23.BupTyanbHas U JOTIOTHEHHAS PEeaTbHOCTh: Ha3HAYEHHUE, PAa3IndHsl, 000pyI0BaHUE
u I10.

24.Cnioco6s1 mocTpoenus 3D-momenei.

25.011eHKa TOYHOCTH MOJUTOHAIBHBIX 3D-Moeneit, moxydeHHbIx npu nmomouu 3D-
CKaHMPOBAHUAI.

26.Yto Takoe TpUAHTYJISIIUS U TUCKPETU3aIus?

27 .Kakue cucteMbl KOHTpOJIs pa3mepoB Bam uzBecTHbI?

28.Cuctembl 3D-ckaHMpPOBAHUSA: JTA3€PHBIE U ONITUYECKUE.

29.Cuctemsbl 3D-CkaHMPOBAHUSA: CTATUYECKUE U JTUHAMUYECKUE.

30.IIpoBoaHbIe U OecrpoBOJHBIE CHOCOOBI Mepeaaur UHGoOpMauu Ha IUGPOBBIX
IPOU3BOJICTBAX.

31.Mertoab! ynpasieHus paspadotkamu (kanOaH, lean, MDD u npyrue)

32.MeTtoabl KOHTPOJIS Ka4ecTBa Ha aBTOMAaTHU3UPOBAHHOM ITPOW3BOICTRBE.

33.I'pa"ymoMeTpUUYECKHI aHAJIN3 MTOPOIIKOBOTO MaTtepuaia ais All.

34.060pynoBaHue I HEIPEPHIBHOTO KOHTPOJIS U3TOTOBICHHOU PO Ty KITHH.

35. AITOpUTMEBI pacIio3HaBaHUS N300paKEHUSI.

36.ANTOPUTMBI CHHXPOHU3AIMHM TAapaMeTpoB OOOPYIOBAaHWS HA aJTUTHBHOM
MIPOU3BO/ICTRE.

37.Cuctemsbl tokymenToo6opota PDM.

38.CucreMsl o0OecrieueHus KU3HEHHOT0 uKJia n3neanii PLM.

39.1IpoexTupoBaHue y4acTKOB IIU(POBOTO MPOU3BOJICTBA B TUCKPETHO-COOBITUMHBIX
nporpammax (DES).

40.Pa3HOBHUTHOCTH TIEPCOHAILHOM W KOMaHAHOW pabOThl HaJl MPOEKTOM Ha
1M (pPOBOM MPOU3BOJICTBE.



1. Y4eOHO-MeTOAMYECKOE U MH(OPMAIIMOHHOE O0ecniedeHne TUCIUILTUHbI
@) OCHOBHAA Tumepamypa:

1. 1. Tubcon 5., Pozen M., Crakep b., Mup crankoctpoeHusi. TexHOIOTHH
aIIUTUBHOIO TMpou3BojcTBa, mnep. ¢ anrid. M.B. Illumkosckoro, WM3garenbcTBO
«Texuocdepa», Mocksa, 2016, c. 656.

0) oononnumenvHan 1umepamypa

1. 3nenko M.A., TlonnoBuu A.A., MyteumnHa W.H., AnauTuBHBIE TEXHOJIOTUU B
MaIIMHOCTPOCHUH, y4. mocobue, M3marenbCcTBO MOJUTEXHUUYECKOTO YHUBEPCHUTETA,
Cankr-IletepOypr, 2013, c. 2213. Ctunpon H., Yunn V., [lepBbie mOHATHS TONONOTHH,
cepusi «CoBpemeHHas MateMaTukay, M3narensctBo «Mup», 1967, c. 225.

8) npozpammuoe obecneyenue u UHMEPHEM-PeCypChl:

Omneparnmonnas cucrema, Windows 7 (wmu Hmke) - Microsoft Open License
Jlunenszust Ne 61984214, 61984216,61984217, 61984219, 61984213, 61984218,
61984215

Oducusrie npunoxkenuns, Microsoft Office 2013 (wam Hmke) - Microsoft Open
License Jlunen3ust Ne 61984042 Antusupycuoe I10, Kaspersky Endpoint Security as
ouzneca - Crangaptabiil Jlunensun Ne 1752161117060156960164

Cnenmanu3upoBaHHble porpammsr: T-Flex, Inventor, Fltair Hypervorks.

HUuTepHeT-pecypchl  BKIIOYAIOT  y4eOHO-METOJIMYECKUE  Marepuajigbl B
3JIEKTPOHHOM BHJE, TPEACTABIECHHBIC HA caiTe MocnonuTexa B pa3aene:

- «bubnuoTeka. IIEKTPOHHBIE PECYPCHD)

http://lib.mospolytech.ru/lib/content/elektronnyy-katalog

- «bubnuoTeka. IEeKTPOHHO-OMOINOTEUHBIE CUCTEMBI»

http://lib.mospolytech.ru/lib/ebs

-  ObC  «JIAHb». Komrekuusa  «/HXEHEPHO-TEXHUUYECKHUE  HAYKU»
(http://e.lanbook.com);

- B/I mostHbIX TeKCTOB HanmoHanbHBIX cTangapToB (TOCT, CHull, P, P/IC u ap.)
«Texakcnep (http://www.kodeks.ru);

- Hay4Has dekTponHas ouoimoreka eLIBRARY.RU (http://elibrary.ru);

- DBC «YuuBepcuTeTckas oubaroreka ornaiin (Www.biblioclub.ru);

- OBC «ZNANIUM.COM» (www.znanium.com);

- OBC «FOPAUT» (www.biblio-online.ru);

- PedeparuBHas HaykoMmMeTpuyeckas »HJIEKTpOHHAs 0a3a JaHHBIX «Scopus»
(http://www/scopus.com);

- baza nannbix «Knovel» (http://www.knovel.com)

— CBOOO/THASL SHITUKIIOTICAMS

https://ru.wikipedia.org

— npousBoaurenen 110

http://www.autodesk.ru/

https://www.microsoft.com

— TeMaTu4YecKue/mpoduabHbie POPyMbI
http://www.autodeskforum.ru/
https://forums.autodesk.com
2) CRUCOK 8udeomamepuaios (Henoanslil, pacuiupaemolii)
— Stratasys uPrint SE Plus vs 3DS CubePro Trio
— A demonstration of the SLA manufacturing technology used to build a Lava™
C.0.S. dental model
— Additive Manufacturing of 3D-parts in Milling quality - LASERTEC 65 3D



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/
http://www.biblioclub.ru/
http://www.znanium.com/
http://www.biblio-online.ru/
http://www/scopus.com
https://ru.wikipedia.org/
http://www.autodesk.ru/
http://www.autodeskforum.ru/
https://forums.autodesk.com/

— Autodesk Generative Design

— Selective Laser Melting - SLM 500-800

— Stereolithography (SL - SLA)

— Multi-metal printing by InssTek's DMT technology

— Laser metal deposition manufacturing (LMD)

— 3D Printing ColorFabb Time-lapse Contest 2015 by Tristan Robitaille (4K) -
Spacex Falcon 9 v1.1

— The 3D Printed Jet Engine

— GE FIRES UP ALL-3D-PRINTED JET ENGINE

— GE GEnx-1B 3D Printed B787 Jet Engine Model with Thrust Reverser

— GE is revolutionizing jet engine production with 3D printing

— NAGSA flying first zero gravity 3D printer into space

— T FLEX CAD- Photorealistic View

— Autodesk Inventor

— About FDM Technology

— FDM Technology (Fused Deposition Modeling)

— Fused Deposition Modeling (FDM) Technology

— Fused Deposition Modeling (FDM)

— 6 Tips to Help You Get the Most From FDM 3D Printing Materials

— 3D Printing- Titanium, Carbon Fiber, & The One-1 - -INSIDE KOENIGSEGG

— Selective Laser Sintering (SLS) Technology

— 17 Incredible 3D Printed Objects

8. MarepuajbHO-TeXHHYECKOE o0ecneyeHue TUCUUIIINHbI

CneunanusupoBannbie ayautopun kKadenpel «OMIuAT» (aB2509, aB2508) u
MexkadenpansHas sabopatopusi  «CAIIP-TII» ocHameHsl KOMIIBIOTEPHBIM U
MIPOEKITMOHHBIM 000PYIOBAaHUEM, COBPEMEHHBIM CITEIIUATTU3UPOBAHHBIM MTPOTPAMMHBIM
obecnieuenueM. Jlaboparopuu kadenpsl «OMIuAT» (A-OM]J, aB2102) ocHamieHsI
ITAMIIOBOYHBIM, 3aTOTOBUTEIHHBIM U UCIIBITATEIILHBIM 000pYA0BaHHEM, TA00PATOPHOI
U DKCIEPUMEHTAIbHOW OCHACTKOH, KOHTPOJIbHO-U3MEPUTEIBHBIMU MPUOOpaMu,
CTEHJIaMU U HATJIAIHBIMU MOCOOUsAMU. VX mpuMeHeHre MO3BOISIET BECTH MOJHOIEHHbBIN
y4eOHBIN TIPOIIecC, MPOBOAUTH MPAKTUUECKUE 3aHSITHS, a TAK)KE 3aHUMATHCS C Y4aCTHEM
CTYJICHTOB  HCCIEAOBAaHUSIMHM  TEXHOJOTMYECKMX  CBOWCTB  (ILITaMIIy€MOCTb,
CONpPOTHUBJICHUE JedopMaliii) METAIOB, HCCIEIOBAHUEM METOJIOB O00pabOTKHU
JIABJICHUEM, OMBITHO-KOHCTPYKTOPCKUMHU pabOTaMH, MPUBHUBAsI 00YYAIOIIUMCS HABBIKU
CaMOCTOSTENIbHOM Hay4YHO-UCCIIEIOBATEIbCKOM AESATENBHOCTH W MPO(ECCHOHATBHON
nesitenbHOCTH. JlaHHBIE O MporpaMMHOM oOecreueHnu, 1abopaTopHOM 000PYIOBAHUU
npeacTasiieHsl B cipaBke MTO.

9. MeToauveckue peKOMEHIALMH VISl CAMOCTOSITEIbHON PadoThI CTYJIEHTOB
3agadeit caMOCTOsITeTbHOM PabOThI CTyACHTA SIBJISIFOTCSL:
® 3AKPEIJICHUE MOJTYYEHHBIX TEOPETUUECKUX 3HAHUN U TPAKTUYECKUX YMEHUN
CTYJEHTOB;
e (opMHupoBaHHE HABBIKOB HCIIOJIH30BAHHUS CIPABOYHOM W CHEIUAIBHOU
JUTEpATyphl Il HamucaHus pedepara W TMOATOTOBKA K AaTTECTAIlUU
(3agyeT/rK3ameH)



N3yuenne DUCIUTUIMHBI JIOJDKHO COMPOBOXKIATHCS CAMOCTOSTEIBHOW paboToi
CTYZICHTOB Il YCBOCHHWS JICKIIMOHHOTO MaTepHalia W MaTepuaja, MOJyYeHHOTO Ha
71a00paTOPHBIX U MMPAKTUYECKUX 3aHITHSIX.

[TnanupoBaHue cCaMOCTOSATENHFHON PAOOTHI TOJKHO BKIIIOYATh PETYISIPHYIO paboTy
C Marepuajamu, IMOJYYCHHBIMH Ha JIEKIHMSIX M TMPAKTUYECKUX 3aHATHAX; padoTy ¢
JUTEPATYPHBIMA HCTOYHWKAMH, PEKOMEHIOBAHHBIMH TpEToAaBaTeIeM W padoTy C
HAyYHO-TEXHUUYECKON HHPOpMAIIHEH 110 H3ydyaeMOMY TIPEIMETY.

OpraHuzaiusi caMoCTOSATEIbHON pabOoThl BKIIOYAET MECTO, BPEMSI U SPIrOHOMUKY
pabouero Mecra. DTO TO3BOJSET CO3AaThb KOMGOPTHBIE YCIOBHUS JUIsl TBOPYECKOMN
paboTHI.

10. Mertoauyeckne peKOMeHIaUMHU JIs1 penoaaBaTest

B3auMopeiicTBue npenogaBaTesis co CTyIEHTaAMU MOYKHO Pa3/IeUTh HAa HECKOJIBKO
COCTaBJIAIONIUX: JICKIIUM, TMPAKTUYECKUE M J1aOOpaTOpHBIC 3aHSTHSI, KOHCYJbTallUH,
3alUTa OTYeTa, TECTUPOBAHUE, aTTECTAlUS (3a4ET/PK3aMEH).

Ha nepBoii nexkuuu npenoaaBaTeb AOHKEH O3HAKOMUTH CTYIAEHTOB ¢ 00bEMOM
M3y4aeMoro MaTepuayia; ¢ CUCTEMOW OLEHKHM MOJyYEHHBIX 3HAHUM; U C PEUTHHIOBOU
CUCTEMOM, KoTopas popMHUpyeTCS B COOTBETCTBUM C paboydeil mporpaMMoHu.

B nporiecce u3ydeHust pa3aesioB Kypca, npenojaBaTeib JOJKeH HHOOPMUPOBATH
CTYJICHTOB O JIUTEpaType, KOTOPYIO IEIecCO00pa3HO MPOCMOTPETh I 3aKPEIUICHUS
3HAHUU 0 KAKJIOMY U3 pa3iesioB. UTEHUE JIEKIHUMN JTIOHKHO COMPOBOXKAATHCSA MOKa30M
CIaiJI0B ¥ BUJIEO MAaTEpUAJIOB.

Haumnast co BTOpo# JEKIHUU, CTYACHTHI BBITIOJHSIOT KOHTPOJIbHBIE PabOThI MO
MpeaplaymeMy Marepuany JieKuud. OJHOBPEMEHHO, Ha BTOPOW JIEKIIMU CTYJECHTBI
MOJIy4aroT TEMY KypCOBOiIl paboThl u/niu pedepara.

[IpakTrueckue u 1a0OpaTOPHBIC 3aHITHS HAMPABICHBI HA U3YYCHUE CTAHIAPTOB,
TEXHUUYECKON JOKYMEHTAIlMU, METOJIOB MPAKTUYECKOTO W3MEpPEHHUS (PU3NUECKUX
BEJIMYMH TEXHOJIOTMYECKOr0 Tpollecca W pead3alyd ONTUMHU3ALMU  PEeaIbHOro
oOopynoBanus. IlpenogaBarens naer 3ajaHue ONTHUMHU3UPOBATh OJUH M3 MapaMeTpOB
000pyIOBaHUs C yUYETOM CTaHIapPTOB.

OcHOBHasi 1IeJb MPAKTUYECKUX Pa0OT 3aKJII0YAeTCSd B PA3BUTHUU TMOHUMAaHUS
BO3MOXHOCTH MPUMEHEHUSI U B3aUMOJICHCTBUSI METOJIOB PEIICHUSI 3a]]a4 €CTECTBEHHO-
HAy4HOTO, YUCIEHHOTO (BUPTYAJIbHOTO UM KOMITBIOTEPHOTO0) ¥ MTPAKTUYECKOTO YPOBHEH
JUTSI TIOJTyY€HUs 000PYI0BaHUS C YIIYUIIIEHHBIMU MTOKA3aTEeISIMHU.

ATtrtectanusa (PK3aMeH) MPOBOAUTCS B (opme auanora. YUYUTHIBACTCS PEHTHUHT
cTyneHta. PaccMarpuBarOTCSi pe3ysbTaThl KOHTPOJBHBIX pPaboT U 00CyX)IaeTcs
BBITIOJIHEHHAsT KypcoBasi paborta (pedepar). Hcxonms wu3 pedTuHTa CTYJEHTA,
MpeiaraloTcs TeCThl B KoMIbioTepHoW ¢opme. Ilo pesympratam cobecenoBaHus
CTYJCHT MOJIy4aeT WM HE MOIy4YaeT 3a4eT.

INPUJIOKEHHMS xk paboueii mporpamMme:
A. CTpyKTypa H coJiepKaHue JTUCHUILIUHBI
b. Tematuka 1a00paTopHBIX pabOT

B. ®oHp O1IEHOYHBIX CPEACTB




[Tpunoxenue A

CTpykTypa u conepxaHue TUCHUTUIMHB « OCHOBBI aJTATHBHBIX TEXHOJOTHIA U U(PPOBOTO TPOU3BOICTBAY
1o Harpasyienuto noArotoBku 15.03.01. MamunocTpoeHue
[Tpoduns moaATOTOBKH
KomMriekcHbie TEXHOJIOTHYECKHE TIPOIECCH M 000pyI0BaHIE MAITMHOCTPOeHUs (OakanaBp)
3aounHas hopma oOydeHus

Bunel yueGHoI paboThl,
§ BKJIIOYAs CAMOCTOATENbHYI0 | Buasl camocTosTensHON paboThl Dopmel
/11 Pas Ji(Sh ¢ g pa60Ty CTYACHTOB, CTYACHTOB arrecragnuu
3 U TPYJOEMKOCTb B 4acax
JI | II/C | JTa6. | CPC | KCP | K.P. | K.II. | O/t | Pedepar | K/p| D 3
1 OcHoBHbIe cxeMbl TTporieccoB 3D-meuatu (FDM, SLA, 9 8
" | SLS, SLM, DMLS u gp.).
Knaccudukanus CAIIP. [Ipumensiembie MaTepuaibl U UX
2. | peonornyeckue cBoiicta. [Ipoexruposanue B I10 9 2 4
WNuBeHTOp
Anroputm co3nanus 3D-moneneii u 3D-cOopok B
3. | mporpammax mapamMeTpudecKoro IpOeKTHPOBAHUSI. 9 2 4
[ToaroroBka 3D-moneneit popmara STL k nevatu.
[ToaroroBka ynpasistomiero g-koja. [ledaTs mporoTumnos
4. 9 2 4
1o TexHosoruu FDM.
[TocT-06paboTka MPOTOTUIIOB U CO3/1aHKUE COOPOK 9 2 4
Tononornueckas ontumusanys B [10 HBeHTOp 9 2
7 Komanzanast pazpaboTka npoekTa ¢ IpuMEeHEHUEM 9 5
" | mmardopmsr Fusion 360.
8 OnTuyeckoe CKaHUPOBAHUE JUTS MTOJTyYSHHS 9 8
" | peranm3upoBaHHbIxX 3D-mMonenei.
9. | ®ororpaMmeTpusi MATMHOCTPOUTENIBHBIX JIeTalIei 9 4
10. | Pexonctpyxmust 3D-moneneii mo o0maky To4ek.




Hroro:

16

56




IIpunoxenue b

TemaTnka 1a60paTOPHBIX U MPAKTUUECKUX 3aHATUHN MO AUCHUTIINHE « OCHOBBI
aJTATUBHBIX TEXHOJIOTUN U LIU(PPOBOTO MPOU3BOICTBA» IO HAMIPABICHUIO MOJATOTOBKU
15.03.01. MammHOCTpPOEHHE

[Tpodunb noaAroTOBKH

KommiekcHbie TEXHOJTOTHYECKHE TTPOLecChl H 000pYy/A0BaHHE MAIITHHOCTPOEHUS
(6akanaBp)

3aounas opma oOydeHUS

Mecro Koiu-BO
Ne HaumenoBanue paboTsl OTyeTHOCTD
IPOBEJCHUS 4acoB

1 IIpoexTupoBanue B I10 AB 4 BXOJIMT B OOIIMI OTYET (B
HuBenTop AJIIEKTPOHHOM BUJIE)

2 Tomonoruueckas ONTUMU3ALUS B AB 5 BXOJIUT B OOIIMIA OTUET (B
I10 NUnBenTop AJIEKTPOHHOM BHJIE)

3 [Teuats MPOTOTHUIIOB o AB 4 BXOJIUT B OOIIMIA OTUET (B
texHosioruu FDM AJIEKTPOHHOM BHJIE)

4 ITocT-00paboTka TPOTOTUIIOB M AB 5 BXOJIMT B OOIIHI OoTUeT (B
co3J1aHuEe COOPOK AJIEKTPOHHOM BHJIE)

5 dororpammeTpus u AB 4 BXOJIUT B OOIIMIA OTUET (B
pexoHcTpyKuus 3D-mMoneneit AJIEKTPOHHOM BUJIE)

UTOI'O 16




[Ipunoxenue B

MUWHHUCTEPCTBO HAYKH 1 BBICIIETO OEPA3OBAHUS POCCUICKOM
OEJEPALINN
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30BaTe/IbHOE YUpPeKICHUEe
BbICIIET0 00Pa30BaAHUA
MoCKOBCKHM MOJUTEXHUYCCKHUI YHUBEPCUTET

Hamnpasnenue noaroToBKu:
15.03.01. MamuHOCTpOEHME
OII (mpodunp): « KoMIiekcHbIe TEXHOJOTHYECKHE POLIECCH] M 000pyA0BaHHe
MAIIHHOCTPOEHUSI»
Kadenpa: «O0padoTka MaTepuaJjioB JaBJeHUEM U aJIMTHBHbIE TEXHOJIOTHI»

®OHJT
OLIEHOYHBIX CPEJICTB

MO YYEBHOM JUCLUMIIIUHE

«OCHOBBI AAAUTUBHBIX TEXHOJIOTUH U III/I(l)pOBOl"O MMPOM3BOJACTBA»

Cocras:
1. IlacnopT ¢oHIa OLIEHOYHBIX CPEACTB
2. Onucanne OEHOYHBIX CPEICTB:

® KOHTPOJbHBIE BONPOCHI

e j1abopaTopHble PabOTHI

CocTaBuTeIb:

K.T.H., JIOIIEHT M.A. Iletpos

Mocksa 2020



[Macnopt ®OC no aucuurinae «OCHOBBI aIIUTUBHBIX TEXHOJOTHI 1 U(POBOTO MPOU3BOCTBAY

Kon
KOMIIETEHIINHU

DJIeMEHTHI KOMIIETEHIIUN (4aCTH
KOMITCTCHIIHH )

KonTponupyembie MOTyIH,
paznensl (TEMbI) TUCIUIUIAHBI 110
pabodeii mporpamMme

ITepuon.
KOHTPOJIS

Bunabr
KOHTPOJIA

Croco0sb!
KOHTPOJIS

Cpenctsa
KOHTPOJIS

1

2

3

4

5

6

7

I1K-17

3HaAmMb: - METOJIbI 00CCTICUCHHUSI
TEXHOJIOTUYHOCTH U3JCITUI U IPOIIECCOB HX
W3TOTOBJICHHUS;

METO/IbI POCKTUPOBAHUS TEXHUYECKOTO
OCHAIIEHUs pabodrX MECT C pa3MElICHUEM
TEXHOJIOTUYECKOTO 000PYI0BaHMSI,

ymemp: - 00ECTICUNBATH TEXHOJIOTHYHOCTh
U3JICNIUI M IPOIIECCOB X M3TOTOBJICHUS;

- MPOCKTHPOBATh TEXHUIECKOE OCHAIIICHHE
pabouux MeCT ¢ pa3MelICHUEM
TEXHOJIOTUIECKOTO 000PYI0BaAHHS;
é1adems: - METOJJaMH 00CCTICUCHHSI
TEXHOJIOTUYHOCTHU I/ISJIGHI/Iﬁ " nmponeccaMu ux
W3TOTOBIICHHUS;

-IIPOTPECCUBHBIMU METOJJAMH U CITIOCOOaMH
OCBOEHUS IPUMEHSIEMOT0 TEXHOJIOTUYECKOTO
000pyTI0BaHUsI.

Bce pa3aciibl, CBA3aHHBIC C
AJUTUBHBIMU TCXHOJIOI'UAMMU.

TEK
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KT




Onucanue OICHOYHBIX CPEACTB

HaumenoBanue [IpencraBnenue
Ne Kpatkas xapakrepucTtuka
W OLIEHOYHOTO OLEHOUHOTO CpECTBa OLIEHOYHOT'O CPE/ICTBA
CpeICTBA B ®OC
[IpoBepka ycBOEHHs JEKIIMOHHOTO MaTepHraa
MPeIbIAYIINX Pa3/IeioB TUCIUILINHBI.
BrImonHseTcs KakIpIM CTyI€HTOM ITHCbMEHHO
B JICKIIMOHHOM ayJUTOPHHU I10CIIE 3aBEPIICHUS Komriexr
YTEHUS JIEKIUOHHOTO MaTepHaia 3a 20 MUHYT KOHTPOJIbHBIX
710 OKOHYAHUS 3aHATHUS. BOIPOCOB IO KaXJIOMY
1 KonrponsHas [lenb: MpOBEpKa yCBOSHUS CTYICHTAMHU paszieny AUCIUTLTNHBI
pabora MpeIbIAYIIEero MaTeprasa 1 BbIICHEHUE MpUJIaraeTcs.
[peroiaBaTesieM BOIPOCOB, Ha KOTOPHIE
CTYJI€HTBI OTBEUYAIOT HEMPABWILHO WU [Ikana oeHkH 110 1.6
3aTPYAHSIOTCS OTBETUTD. paboueii mporpaMmsbl
Kakue nelicTBus mpenogaBartens: pa3bsCHEHHE
HETIOHSATHBIX BOTIPOCOB MPEIBIIYIIETO
MaTepuasa Ha CIeIyIOUIeM 3aHsTHH.
3aKperuieHue HaBbIKOB TPEXMEPHOTO
MIPOEKTUPOBAHHUS JIeTanel u cOOpOK, yueT Tembl 1a00paTOPHBIX U
3a30pOB € y4eToM TouHOCTH 3D-nieuary, NPaKTUYECKUX padoT B
JlaGopartopHbie 1 noarotoBka mozeneit s 3D-nevaru, npuiioxkeHuu b
2 MPAKTUYECKHE MOJIrOTOBKA J-KOJa, IeYaTh MPOTOTUIIOB, TIOCT- | pabovel mporpaMMBl.
paboThI 00paboTKa IPOTOTUIIOB B COOpPKA KOHCTPYKIIUU
W3/eIUs, IPEAJIOKEHHON ITPENOIABATEIIEM. [Ikana oueHKH 110 1.6
OT4eTHOCTh: COCTaBJICHHUE OTYETa 00bEMOM He | pabouell mporpaMMel
MeHee 20 cTpaHull.
KonTpoJsbHbIe BONPOCHI
1. Yro Takoe OBICTPOE MPOTOTHIIMPOBAHUE, TPUBEINTE TIPUMEPHI TTPOIIECCOB?
2. Yo Takoe aJAUTHBHBIE TEXHOJIOTUH, TIPUBEIUTE PUMEPHI POIECCOB?
3. Texnomorus 3D-meyatn: MPUHIMI peaTH3aly, Pa3HOBHIHOCTh MPUMEHSIEMBIX MaTEPHAIIOB.
4. Texunonoruss FDM: nmpunnun neiictBus 1 0COOEHHOCTH NEYaTH.
5. Texnonorus FDM: pa3HOBUIHOCTH MaIIMH.
6. Texnonoruss FDM: pa3HOBUIHOCTb MPUMEHSIEMBIX MaTEPUATIOB.
7. OnTuyeckoe CKaHMPOBaHUE: pa3HOBUAHOCTH 3 D-ckaHepoB.
8. OnTHueckoe CKaHMpPOBAaHUE: AITOPUTM IOCTpOeHUs TBepAoTenbHOH 3D-mozenn 1o
pe3yabTaTaM CKaHUPOBAHUSI.
9. OOmas knaccuduxarus CAIIP.

10. Yro Takoe mapamMeTpuuecKoe MPOeKTUPOBAHKE, TIPUBEANTE IIPUMEPHI TapaMeTPU3aIiH?
. Iloctpoenne 3D-mozeneit: ocHoBHbIe 3D-onepanuu.
. [loctpoenue 3D-moneneii: anroput™m (METOAMKa) MOCTPOCHUS MPOU3BOIbHON 3D-Monenu mo

11
12

13

15
16
17
18
19
20

4epTeXY ACTalH.

. Onumure noxpoOHeIN anroput™ nedatu 3D-monemnn.
14. Yro Ttakoe noct-o0paboTKa U i 4ero oHa HykHa? Ha30BHUTE OCHOBHbBIE MHCTPYMEHTHI Ui €€

MPOBEICHMUSI.

. OcobeHHOCTH, KOTOPBIE HEOOXOIMMO YUUTHIBATh MPHU MOATOTOBKE Mojenei k 3D-neuatw.

. Ha3oBuTE OCHOBHBIE KOHCTPYKTUBHBIE JJIEMEHTHI DKCTPYIEpa U UX HA3HAUCHUE.

. VI3 kakuX y3J10B U arperatoB COCTOHUT MPUHTEP, MeUaTarOIINii 110 TexHooruu FDM?

. I3 xakux y3710B ¥ arperatoB COCTOUT MPHUHTED, TIEYATAIONIHHA 110 TeXHOIOTHH SLA?

. HazoBuTE OCHOBHBIC HANIPABIEHUS PA3BUTHS aITUTHBHBIX TEXHOJIOTUH M 00BIACHUTE TIOUEMY?

. Co3nanme 3D-cOopok: anropuT™ (METOAMKA) IMOCTPOCHHsI Tpou3BoibHOM 3D-cOopku mo

4epTexKy COOPKH.
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IIpumep TeCTOBBIX BOIIPOCOB



1) Yro Takoe OBICTPOE MPOTOTHITUPOBAHUE?

eIUHUYIHOE

MaCCOBOC

BU/ YIIPaBJICHUS

O CAIIP O | mpousBoactBo + O IPOM3BOJICTBO +
MIPOU3BOJICTBOM
CAIIP CAIIP
2) HazoBute texnosoruto 3D-neuatu?
O FFF O ABS O PLA ERP
3) Ipunnun peanuszanuu Texuonoruu FFF/FDM?
paciuiaBlicHHE 1
CIIEKaHUE
O BBI/IABIIMBAHUC O O | coekanue moporika otrBepxaeHue B UV
nosuMepa
noJnuMepa
4) Ipunanun peanusanuu TexHonoruu DMLS?
pacIuiaBieHue U
CIIEKaHUE OTBEPXKIICHHUE
O BBIJIaBIMBAHUE O O CIIEKaHHE TIOPOIIIKa
roimMepa nosmmepa B UV
noJauMepa
5) Jlns 4ero Hy>KHbI OJIEPKUBAIOIINE CTPYKTYPbI?
O KpacoThl U O MPEIOTBPAILCHHSI O CTa0WIIN3aluu TCHEPHUPYIOTCS
ACTETUKHU oOpy1IeHus TEMIIepPaTyphI BCera
6) Kakue popmbl mocTaBku MaTepHaIOB CyIIECTBYIOT?
O MOPOIIOK O MIPOBOJIOKA O BOJIOKHO IPYTKH
7) Yro Takoe iges?
Ha3BaHUE TPYIIIbI
O | Bun3D-nevatn O O dbopmar gaHHBIX poxn 3D-npuHTEpOB

MPOTOTUIIOB

8) B xakux mporpammax BeleTcst MOAroToBka gcode?

O Polygon O CraftWare O WarCraft CoD
9) IMoctpoenue 3D-moneneii B [1O MHBEeHTOp: 4TO Takoe 1€PEBO MOCTPOCHUs?
0 ucropus 3D- 0 JPEBOBHIHAS 0 JITOPUTM PaOOTHI HOPSI0K TeHEepaIuu
MOCTPOSHUI KOHCTPYKLIHUS 3D-npunTepa gcode
10) Asnroputm (MeTOIMKA) MOJATOTOBKH gcode?
3arpy3Kka MoJelu- BBITPY3Ka
reHepanus coznanue Stl monenu-
BBIOOp MapamMeTpoB MOJIeNH-
O O O | mommepxku-BeIOOp reHepanus
neyaTH-reHepanus re’epanus
apaMeTpoB MevYaTu MOJIIePIKEK
TIOJ/IEPIKEK MOJIICPIKKH




