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1. esn, 32a1a4M ¥ IVIAaHUPYeMBbIe Pe3yJbTaTbl 00y4eHHs 110 JUCHUILTHHE

Ileny Oucyunaunbt - COBEPIICHCTBOBAHME HABBIKOB MOJECIMPOBAHUS C IIPUMEHEHUEM
Pa3IMYHBIX MPOTPaMM, U3YYCHHE COBPEMEHHBIX CIIOCOOOB MOJy4YeHHs] ()OPM U MOJCIICH B JIUTEHHOM
MIPOU3BO/ICTBE. N3yyenue kypca crnocoOCTBYeT paCHIMPEHHI0 HAy4HOTO Kpyrozopa Hu JaeT
TEOPETHYECKUE 3HAHUS W TPAKTUYECKHUE HABBIKH, HEOOXOAMMBIC ISl CAMOCTOSTEIHHOW pPabOTHI B
00JacT COBPEMEHHBIX ITU(PPOBBIX TEXHOIOTHIA.

3aoauamu NUCIUILUINHEI ABIIAIOTCS:

CdopmupoBaTh Hay4IHBIC 3HAHUS M YMCHHSI 110 TAHHOMY HAMPABJICHHUIO; PACHIMPSATH HAYIHBIN
KpYro30p, aHAIM3UPOBaTh U KPUTHYECKU TOHUMATh JOCTHIKEHUS COBPEMEHHON HAyKU M TEXHHUKHU;

PazpabaTpiBaTh, wHcciaenoBaTh, MOAUGMDHUIMPOBATHP W HWCIOJIB30BaTh HOBBIE IU(POBHIE
TEXHOJIOTHH Ha Pa3JIMYHBIX Talax TEXHOJIOTHYECKOTO ITHUKIIA;

Pa3pabaTpiBaTh M YHpPaBIATH MPOIECCAMU H3TOTOBICHUS JUTCHHBIX (GOpPM U MOJAENEH o
aJIATHBHON M CYOTPAaKTUBHON TEXHOJIOTHH,

OrneHuBaTh MOBEICHUE MAaTEPHUATIOB, U3 KOTOPHIX U3TOTOBJICHBI MOJIEIH U (POPMBI B YCIOBHUSX
JKCIUTyaTaluy;

Bri6upats Matepuan u Bug 1upoBOil TEXHOJIOTHH C HENbIO MOTYYeHHUS KAUeCTBEHHOTO
H3JICIIHSL.

Koa u HauMeHOBaHNe KOMIIETEHIIUIA HH}]HKaTOPLI JOCTHKCHUSA
KOMIICTCHIIUU

[IK-3 - Cnocobern k paspaborke HOBbIX | UIIK 3.1. 3naer:

TEXHOJIOTNYECKUX IIPOILIECCOB MOIYYECHHUS - CAD-cucreMmsr: KJ1aCChbl, HAUMCHOBAHUSI,

CIIOKHBIX OTJIMBOK B JIATEHHOM IIEXE BO3MOXXHOCTH U MOPSIIOK pabOThI B HUX
- Enunyo cucteMy TeXHOJIOTHYECKON

JOKYMCHTAaIlN

HIIK 3.2. Ymeert:

- O1IeHUBaTh TEXHOJIOTUIHOCTh

- BeiOupaTs BapuaHThl (OPMUPOBAHHS BHEIITHUX
Y BHYTPEHHUX MOBEPXHOCTEH CII0KHOU OTIMBKHU
- PaspabartbiBaTh YepTEKH FIEMEHTOB JTUTCHHOM
(hOpMbI U OTIIMBKH C HcToiib3oBanueM CAD-
CHUCTEM

HIIK 3.3. Baageer:

- AHAJIN30M TEXHOJIOTHIECKUX BO3MOKHOCTEH
JIEACTBYIOIIETO MPOU3BO/JICTBA, BEIOOPOM crioco0a
HW3TOTOBJICHUS CI0KHOU OTINBKH

- OTpaboTKON Ha TEXHOJIOTHYHOCTh KOHCTPYKIIUU
CIIOKHOM OTJIIMBKH

- Pa3zpaboTkoii TeXHOJIOTHYEeCKO# JOKYMEHTAIIUN
Ha MPOIIECC U3TOTOBIICHUS CIOXKHOM OTIMBKU

2. MecTo IMCHUIIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrPaMMbl

Jucnunnuna «beamonensHoe nuTeitHoe mpon3BoacTBo» oTHocuTCs K (BJIOKy 1 Juctunnunbt
(Moaynu)) K AMCUMIUIMHAM 4YacTH, (OpMHUPYEMOHl Y4YacTHHKaMH OOpa30BaTeNIbHBIX OTHOIICHUMN
MIPOrpaMMbl MarucTpaTypsbl.



HucuunimHa «be3MoJenbHOe JUTEMHOE IMPOM3BOJACTBO» CBsi3aHA CO  CIEAYIOIIMMU
mucnumaruaamu OOIT:

- KomnproTepHbie TEXHOIOTUU U MOJIETTUPOBAHUE B MAIIMHOCTPOCHUU

- AITUTUBHBIEC TEXHOJOTUH B HOBBIX MPOU3BOJICTBAX

- KoMmiproTepHOe MOIETUPOBaHNE TEXHOJIOTUN JIUTHS B IECYAHO-TITUHUCTBIE (POPMBI

3. CTpyKTYypa H cojep:KaHue TUCIUIITUHBI.

OO0mmast TpyA0eMKOCTh JUCIHUILINHBI COCTABISET /2 aKaAeMHUecKux vaca (M3 Hux 36 4acoB —
caMmocTosiTeNbHas paboTa CTYACHTOB). Peanu3yroTcs Ha BTOPOM Kypce, B TPEThEM CEMECTE.

Paznensr qucuumuimHbl «be3amMoensHoe IUTEHHOE MPOU3BOICTBOY U3YUAIOTCS HA BTOPOM Kypce
B TPETHEM CEMECTpE.

Tpernii cemectp: nekiuu — 18 yacos, npakTudeckue 3auatus — 18 gacos, popma KoHTpOISI —
3ay4er.

3.1. Buabl yueOoHO# padoThl M TPYI0EMKOCTh

3.1.1. Ounas ¢popma oOyueHus

117:)1 Bup yueOHoii padoThI KOJ:::EETBO CemecTpsl
3
1 | AyauTopHble 3aHATHSI 36 36
B Tom umncne:
1.1 | Jlexuuu 18 18
1.2 | CemmuHapCcKue/IPaKTUYECKHUE 3aHATHS 18 18
2 | CamocTosiTeIbHAsI padoTa 36 36
B Tom uncne:
2.1 | CamocTosTenbHOE H3YICHUE 36 36
3 | [Ipome:xyTouHasi aTTecTAUS
3adet/nud.3a4eT/7K3aMeH 3auer
Hroro 72 72

3.2. TemaTuyecKkMi IJIAH U3yYEHUS JUCHMUILTUHBI

(mo popmam oOydeHus)
3.2.1. OuHas dpopma oOyueHust



n/n

Pa3genbl/TeMbI
JTUCIHUIIINHBI

TpynoemkocTh, yac

Bcero

AynutopHasi padora

Jlexun

CemuHnapckue/
MPAKTUYCCKHE
3aHATHUS
JlabGoparopHbie
3aHATHUS

[IpakTuueckas

MMOATOTOBKA

CamocrosiTeJabHas

paGora

TepMuHosorus u kiaccupukanus
METOJI0B aITUTUBHON TEXHOJIOT MU
Ilpakmuueckoe 3aHsamue 1.
dotononumepusie npuHTephl: V-Flash,
Photocentric liquid.

Crepeonutorpadus (STL —
stereolithography).

Hanecenne tepmorutactoB (FDM —
Fused Deposition Modeling).

Ilpakmuueckoe 3anamue 2. T'urmco-
IIOPOUIKOBBIN Z-IIPUHTED.

Pacnbutenue repmoruiactoB (BPM —
Ballistic Particle Manufacturing).

Ilpakmuueckoe 3amamue 3. FDM
npunTepsl: Prusa, Ultimaker.

JlazepHoe criekanue mopomkoB (SLS —
Selective Laser Sintering).

TexHOI0rrsI MHOTO COIEIIBHOTO
moenupoBanus (MJM Multi Jet
Modeling)

Ilpakmuueckoe 3anamue 4. Pa3zpaboTka
KOHCTpYKIMHU u3nenus. [Iporpammuas
HOJrOTOBKA.

16

CAITIP TexHOIOTUH U3TOTOBICHUS
JUTEHHBIX (POPM U MOJIENEH.
llpakxmuueckoe 3ansamue 5.
VcnpaBnenue BO3HUKAIOUIMX OIINOOK.
Omnpenenenue HaIpaBJICHUS
BBIpAIIUBaHUs,  OLIEHKa  3alepThIX
00BbEMOB, MO//ICPKUBAIOIIIIE
CTPYKTYpbl W  METOABl  3KOHOMMH
MaTepuaia.




8 [{udpoBble TEXHOJIOTUU B OTIBITHOM
JIUTEMHOM MPOU3BOJICTBE
Ipaxmuueckoe 3ansamue 5.
HcnpaprneHue BO3HUKAIOIIUX OIIUOOK.
Ornpenenenue HarpaBJCHUs 8 2 2 4
BbIpAlllBaHMs,  OLIGHKa  3allepThIX
00bEMOB, MO//ICPKUBAIOIINE
CTPYKTYpbl W METOABl  SKOHOMHHU
Marepuaia.
Hroro 72 18 18 36

3.3. Conepskanue M CHUILTHHBI

Pa3nes 1. TepmuHoorus U KiIacCH(PUKALUSA METOA0B aJIMTUBHOI TEXHOJIOTHH:

Knaccudukanusi aqjiuTHBHBIX TEXHOJIOTHH MO MexayHapogHomy ASTM. Texnomorumveckas
kinaccuukanus. [lopomkoBsie (METAIIMYECKUE U JIPYTUE); TI0 HATUYMUIO WM OTCYTCTBHUIO JIa3epa; -
10 METOZaM MOJBOJIA SHEPTUH [T (PUKCALIUH €05 IOCTPOEHUS (C HIOMOILBIO TEMJIOBOTO BO3/IEHCTBHUS,
oOiydeHust yinbTpadUOIETOBBIM MM BHIUMBIM CBETOM I10 TNPHUMEHSEMBIM CTPOUTEIBHBIM HIIH
MOJICJIbHBIM MaTepuajaM (JKUJIKHE, ChIITy4YHe, OJUMEpPHBIE, IIOCPEACTBOM CBSI3YIOLIEr0 COCTaBa U T.
11.); 0 MeToaaM (POpMHUPOBAHUS CITOSI.

Pa3znen 2. Crepeosmntorpadus (STL — stereolithography).

[TpuammmmansHas cxema TexHojoruu STL, dwu3uyeckas CYNIHOCTh MpoIecca CO3JaHus
nporotuna. OCHOBHbIE MaTepUallbl, IPUMEHIEMbIE B TEXHOJIOTHH U UX JKCIUTyaTallMOHHbIE CBOWCTBA.
Ob6nacte npuMeHeHus TexHojoruu. [lpumeps 3d TpUHTEPOB U U3AETIHIA.

Paznen 3. Hanecenne tepmomiacros (FDM — Fused Deposition Modeling).

[MpuntunuansHas cxema TtexHojormn FDM, ¢usnyeckas CymIHOCTH Tpolecca CO3IaHHS
nporotuna. OCHOBHbIE MaTepUallbl, IPUMEHIEMbIE B TEXHOJIOTHH U UX JKCIUTyaTallMOHHbIE CBOWCTBA.
Ob6nacte npuMeHeHus: TexHoJoruu. [Ipumepsr 3d MpUHTEPOB 1 U3AETIHIA.

Paznen 4. Pacnbuienne Tepmomniiacros (BPM — Ballistic Particle Manufacturing).

[TpunuunuanbHas cxema TexHoioruu BPM, ¢usnueckas cyniHocTh mpolecca CO3AaHUS
nporotuna. OCHOBHBIE MaTepUallbl, IPUMEHSIEMbIE B TEXHOJIOTHH U UX DKCIUTyaTallMOHHBIE CBOWCTBA.
Ob6nacTh npuMeHeHus TexHonoruu. [Ipumeps! 3d NpUHTEPOB U U3IEIUH.

Pa3znen 5. Cnexanue, ciuiaBienune nopoumkos (SLS, SLM, EBM — Selective Laser
Sintering, Selective Laser Melting, Electron Beam Melting ).

[TpuHIMNMAIBHBIE CXEMBl TEXHOJIOTHH CrieKaHus, GU3nUecKas CyIIHOCTh MPOLECCOB CO3/1aHUs
u3nenuii. OCHOBHBIE MaTepHalibl, IPUMEHSIEMbIE B TEXHOJOTUSAX M MX IKCIUTyaTallMOHHbIE CBOWCTBA.
Ob6nacte npuMeHeHus TexHoaorui. Ilpumepsl 3d npuHTEPOB U U3AETHIA.

Paznen 6. Texnosnorusi MHOro conjioBoro mojaesanpoBanusi (MJM Multi Jet Modeling).

[TpuniunuanbHas cxema TexHojorun MIM, ¢usnyeckas CyIIHOCTH Ipoliecca CO3JaHHs
Mozenu. OCHOBHbIE MaTepHallbl, IPUMEHSIEMbIE B TEXHOJOTUU M UX JKCILTyaTallMOHHbIE CBOMCTBA.
Ob6nacte npuMeHeHus TexHoJaoruu. Ilpumepsl 3d NpUHTEPOB U U3AETHIA.

Paznen 7. CAIIP TexHo/10rMu H3roTOBJIEeHHA JUTEHHBIX GopM U Mojee.

CymectBytonine CAD/CAM/CAE mporpammbl Ui CO3JaHMSI TPEXMEPHBIX TBEPAOTEIBHBIX
MoJeNel M MX MOATrOTOBKE K BbIpamiuBaHWi0. OCHOBHBIE BHUJABI TPEXMEPHOTO MOEIUPOBAHUS:
MIOBEPXHOCTHOE, HU3KO IOJIMIOHAIBHOE, BBICOKO IIOJMIOHAIBHOE M IPUMEPHI MPOTPaMMHBIX
poaykToB. [IporpaMMHbIE TPOAYKTHI IO OJTOTOBKE FEOMETPHUH M3JeNus JUIs 311 MPUHTEpa U CTaHKa
UITY. YnucnenHoe MoienupoBaHue 371 evaTH U Mex o0paboTke

Pa3nen 8. [{lu¢gpoBbie TEXHOJOTHHN B ONIBITHOM JIUTEHHOM MPOU3BOICTBE.

ObpatHoe npoekTHpoBaHue OTIMBOK. CkaHupoBaHue. CriocoObl ckaHUpoBaHHA. CKaHEpHI.
[IporpammHoe obecrieueHrne mocToOpadOTKH Pe3yabTaTOB.

[IpumeHeHne pe3uH NOJOOHBIX MAaTEPHAIOB B TEXHOJIOTHH U3TOTOBIICHUS OTIMBOK.



3.4. TemaTnka CEMUHAPCKUX/MPAKTUYECKUX 3aHATHI

[Mpaktuyeckoe 3anstue 1. doronoaumepusie mpuaTepsl: V-Flash, Photocentric liquid.
[TpakTrueckoe 3ansTUE 2. ' UIICO- NOPOIIKOBBIN Z-IPUHTED.

[Tpaktuyeckoe 3anstue 3 FDM mpunrtepsr: Prusa, Ultimaker.

[Tpaktuyeckoe 3anstue 4. Pa3paboTka KOHCTpYKIMH U3senus. [[porpaMmHast moAroToBKa.
[TpakTuyeckoe 3anarue 5. McnpasneHne Bo3HUKaOMUX omuO0K. Onpesnenenne HarpaBaeHUs
BBIPAIMBAHMs, OIICHKAa 3alepThiX OOBEMOB, NOJICPKUBAIOIINE CTPYKTYPHl M METOJBI
SKOHOMMH MaTepHuasa.

4. Y4eOHO-MeTOANYEeCKOEe M HH(POPMALTMOHHOE O00ecrieyeHue

4.1. HopmaruBHbie 10oKyMeHTHI 1 ['OCThI

Her.

4.2. OcHOBHas IHUTEpaTypa

1. Kpapuenko, E. . AxiuTUBHBIC TEXHOJIOTMH B MAallMHOCTPOSHUHU : ydeOHOoe mocobue / E. T.
KpaBuenko, A. C. Bepemaruna, B. 0. Bepemarun. — Komcomonbck-Ha-Amype : KHAIT'Y, 2018.
— 140 c¢. — ISBN 978-5-7765-1350-3. — Tekct : ayekTpoHHBIH // JlaHb : SJIEKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/151709

2. Tpodumos, A. B. KoMibroTepHbIe TEXHOJIOTUH B MAIIMHOCTPOCHUH. AJITUTUBHBIC TEXHOJIOTHH :
yuebHoe nocobue / A. B. Tpodpumos. — Cankr-IletepOypr : CIIGIJITY, 2019. — 72 ¢. — ISBN
978-5-9239-1114-5. — Tekcr : aneKTpoHHBIH // JIaHb : 3JIEKTPOHHO-OMOIMOTEUHAs cUCTEMa. —
URL.: https://e.lanbook.com/book/120060

3. KynBy Jlu. Ocuosel CAITP CAD/CAM/CAE. U3n. «ITutep» Mocksa 2004.

4.3. JlonomHUTENbHAS JIATEpaTypa

4. 1. TIIpeobpaxenckas, E. B. Texnomnornu, MaTepuaiisl 1 000pYyIOBaHUE aIUTUBHBIX IPOU3BOJCTB :
yuebnoe nocodue / E. B. [Ipeobpaxenckas, T. H. boposuk, H. C. bapanoBa. — Mocksa : PTY
MUPDA, 2021 — Yacts 1 — 2021. — 173 ¢. — ISBN 978-5-7339-1397-1. — Tekcr :
3JIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-OUOINOTEYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/182474

4.4. DnexTpoHHbIE 00pa30BaTENIbHbIE PECYPCHI

[IpoBeneHue 3aHATHIA U aTTecTal[il BO3MOXHO B TUCTAaHIIMOHHOM (popMaTe ¢ MPUMEHEHUEM CHCTEMBI
JIMCTaHIMOHHOTO o0yueHus yHuBepcureta (CIHO-LMS) Ha ocHOBe pa3paboTaHHBIX Kadeapoii

JIEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) no Paznenyl nporpammsl:

Ha3Banune J0OP Ccbuika Ha pecype
be3smonenbHOE MUTEHOE https://online.mospolytech.ru/course/view.php?id=14559
MIPOU3BOJICTBO

Pa3paborannbsie DOP BKII04aIOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[lopsimox mnpoBeneHuss pabOT B AMCTAHIMOHHOM (popMaTe yCTaHABIMBACTCS OTACIbHBIMU
pacropspKEHHSIMU TTPOPEKTOpa Mo yIeOHOH padoTe W/WiTH IIEHTPOM yueOHO-METOAMUECKONU PaOOTHI.



https://e.lanbook.com/book/151709
https://e.lanbook.com/book/120060
https://e.lanbook.com/book/182474
https://online.mospolytech.ru/course/view.php?id=14559

4.5. JIunieH3uoHHOE ¥ CBOOOHO pacipocTpaHsIeMoe IPorpaMMHOe 00ecTieYeHIE

Ne HaumenoBanue | Pazpadorumk I1O | JocTynHocTh Ccbuika Ha Equnblii peectp
(mpaBoo0Jiagares | (IMLIEH3MOHHOE, CBOOOAHO | POCCHIICKUX MPOTrPaMM JJIfl
b) pacnpocTpaHsiemoe) 9BM u B/ (mpu Hagau4um)
1 | Rhinoceros 5 Education lab Horoop Ne 21-07/13 ot | Her
30.07.2013r., 6eccpounas
2 | RhinoCAM Education lab Horosop Ne 18-09/14 or | Her
ProLab V40 22.09.2014r., 6eccpouHo.
3 | Zbrush4R6 Jorosop Ne 18-09/14 ot | Her
academic 22.09.2014r., 6eccpovHo

[IporpamMHOe obecrieueHue BKJIIOYACT Y4eOHO-METOAMUYECKHE MaTepuaibl (PyKOBOJICTBO
[10JIb30BaTENIs) B SJIEKTPOHHOM BHJIE.

4.6. CoBpeMeHHbIe MTpodeccroHalbHbIe 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI
[lepeuens pecypcoB cetu IHTEpHET, JOCTYMHBIX ISl OCBOCHUSI TUCIUTUIUHBI:

Ne HanmeHnoBanue Ccbuika Ha pecypce JocTynmHocTh

JIEKTPOHHO-0HOJINOTEYHbIE CHCTEMBbI

Jlanp https://e.lanbook.com/ JocTymHo

IIpodeccuonaibubie 6a3b1 JAHHBIX

basa maHHBIX HAYYHOU HIIEKTPOHHOMN http://www.elibrary.ru HocTynHo
oubmmorexkn(eLIBRARY.RU)

Web of Science Core Collection - |http://webofscience.com | octymHo
MOJINTEMAaTHIECKAs pedepaTtuBHO-

oubnuorpaduyeckass 1 HayKOMeTpHUECKas
(bubnmmomeTpruueckas) 6a3a JaHHBIX

5. MarepuajibHO-TeXHHYECKOe o0ecnedeHne JUCIMTITUHbI

JlaGopaTopust KOMIBIOTEPHOT'O MOAETUPOBaHUA Kadeapsl «MaluHbl U TEXHOJIOTHH JIUTEHHOTO
npousBojicTBa» (aB1511) ocHalieHa MHTEPAKTHUBHOM JTOCKOM NJIsl MOKa3a BHUICO(HIBMOB, CIaliIOB,
npe3eHTanuii. Mimeercs HarnsgHoe nmocobue B BHJE U3AEIMNA MOIYYEHHBIX Pa3IUYHBIMU HU(PPOBBIMU
TEXHOJIOTUSIMHU.

Kpome Toro, nmabopatopusi (aBl511) mo3BoisieT MOATPYNIE CTYAEHTOB BBHITIONHATH Ha
coBpemeHHbIX [IK TpexMepHoe MoepoBaHue JIUTeHHOW ocHAcTKU B mporpamme Rhinoceros 3D st
ee JanpHeimero u3rorornenus Ha 3D mpunTepax nim crankax ¢ UITY.

J171s1 BBINOJTHEHUS MPAKTUYECKUX 3aHATHH, Kadeape mpepocTaBsIT BO3SMOKHOCTD UCIIOJIb30BATh
3d mpunTepsl, ckanepsl, ctanok UITY, umeronuiics B LITIIO (aBT.4109A).

6. MeTonuyeckue peKOMeHAAUNH
CamocrosiTenpHas paboTa CTyIEHTOB BKJIIOUAET B CEOS:
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https://e.lanbook.com/
http://www.elibrary.ru/
http://webofscience.com/

1. PerynspHoe pa3smenieHMe B KOHCIEKTE JIEKIMH pPa3gaTOYHOrO HIIIIOCTPATUBHOTO
MaTepuana, 00CyXIEHHOTO MPU MPOBEJACHUH ayIUTOPHBIX (JICKIIMOHHBIX ) 3aHATHH;,
2. BrinonHenue MOJeTMPOBaHUS U aHAIU3 PE3YJIbTaTOB MOJICIIMPOBAHHUS.
3. IToaroroBka K IPOMEKYTOYHOHN aTTECTALIMU — DK3aMEHY.
Oopa3oBaTesibHbIE TEXHOJIOTUH
Bo3MoxHO mpoBeneHHE 3aHATUN U aTTeCTAlMil B AMCTAHIIMOHHOM (hopMaTe ¢ MpUMEHEHUEM
CUCTEMBbI JAuWCTaHIMOHHOTO oOydeHust yHuBepcuteTa (CHO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadenpoit «MamuHbl U TEXHOJOTUU JHMTEHHOTO MPOU3BOJACTBA» 3JICKTPOHHBIX 00pa30BaTEIbHBIX
pecypcos (D0P) (cm. m.4.4).
[Topsimox mpoBeneHUs: paboT B IUCTAHUMOHHOM (hopMaTe YCTaHABIMBACTCS OTACIHHBIMH
pactopspKeHHSIMHU TTPOPEKTOpa 1Mo y4eOHOH paboTe M/WiIu IIEHTPOM Y4eOHO-METOIMUECKONU PaOOTHI.

6.1. MeToanueckue peKOMeHIAIUH IJIsl MPENoIaBaTeIsl M0 OPraHUu3aluu
o0yueHus

6.1.1. IlpenomaBaTens OpraHu3yeT MpENoJaBaHUE TUCIUIUIMHBI B COOTBETCTBHH C
TpeboBanusmMu "llonoxxeHuss 00 opraHuzanuu 00pa30BaTEILHOIO Ipoliecca B MOCKOBCKOM
MOJINTEXHUYECKOM YHUBEPCUTETE U €ro puiinanax", yrBepx AEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha nmepBoM 3aHATMM NpenojaBaTeilb JOBOAMUT 10 CBEICHMS CTYACHTOB COJEp)KaHHE
paboueit mporpammbel auctumiuinHbl  (PII]) m mnpemocTtaBisier BO3MOMXHOCTh O3HAKOMIICHHS C
MPOrpaMMOoil.

6.1.3. [IpennoaBarens 0ocoOEHHO OOpalaeT BHUMaHUE CTYACHTOB Ha!

- BUAbI U (DOpPMBI NPOBEAEHUS 3aHATUI MO AUCLUIUIMHE, BKIIOYAs MOPAIAOK MPOBEICHHS 3aHATHH C
MPUMEHEHHEM TEXHOJIOTHH JMCTAaHIMOHHOTO OOYYeHHMS M CHUCTEMBl IMCTAHIIMOHHOTO OOydeHUs
yuusepcureta (CJIO Mocmonurexa);

- BUJBI, COJIEP)KAHUE U MOPSAJOK IPOBENECHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTU B COOTBETCTBUU C
(OHIOM OLIEHOYHBIX CPEJICTB;

- ¢dopmy, comepkaHHe U TOPSAIOK IPOBEICHHS MPOMEKYTOUYHOW AaTTECTallMd B COOTBETCTBUH C
(OHIOM OLIEHOUYHBIX CPEACTB, IpeaycMoTpeHHbiM PIT/L.

6.1.4. J[loBomuT 10 CBEACHUs CTYIACHTOB TpauK BBHIOJHEHUS Y4YeOHBIX paldoT,
npeaycMorpeHHsix PIT/I.

6.1.5. HeoOxomuMo ¢ camoro Hauama 3aHATHH PEKOMEHIOBaTh CTYIEHTaM OCHOBHYIO W
JIONIOJTHUTENBHYIO IUTEPATypy M yKa3aTh IyTH JOCTyIa K HEH.

6.1.6. B Hayasle nWiaM B KOHLE CeMecTpa JaTh CHHCOK BONPOCOB JUIsl TOJATOTOBKU K
MPOMEKYTOUHOM aTTecTaluu (IK3aMeHy UITH 3a4ETY).

6.1.7. Pekomennyercs ¢akt o3HakomieHus cryaenTos ¢ PII/] u rpadukom paboTsl TUCBMEHHO
3a(UKCUPOBATH MOMUCKHIO CTYICHTA B JINCTE O3HaKOMIIeHHUs ¢ cozepskanue PI1JI.

6.1.8. IlpemomaBarenu, BeAyIMHA JIEKIMOHHBIE W TPAKTHUUECKUE 3aHATHUS, JOJDKHBI
COIJIACOBBIBaTh TEMAaTHYECKUM IJIaH TPaKTUYECKUX 3aHATUH, MCIONb30BaTh EIUHYI0 CHUCTEMY
0003HaYeHM, TEPMUHOB, OCHOBHBIX MOHITUN AUCIUITIINHBIL.

6.1.9. Ilpm TOATOTOBKE K CEMHHAPCKOMY 3aHATHIO 10 TIEPEYHIO OOBSBICHHBIX TEM
MIPENoiaBaTeNllo  HeOOXOAMMO YTOYHUTh IUIAH MX MPOBEACHUS, MpoAyMarbh (OPMYIUPOBKH U
coJiep’KaHue y4eOHBIX BONPOCOB, BEBIHOCUMBIX Ha 00CYKJIE€HUE, 03HAKOMUTHCS C IEPEYHEM BOIIPOCOB
10 TEME CEMHMHApA.

B xonme cemMumHapa BO BCTYNUTEIBHOM CJIOBE PACKPHITh MPAKTUYECKYIO 3HAYUMOCTH TEMBI
CEeMHUHAPCKOT0 3aHATHs, ONPEAETIUTb MOPAIOK €ro MpOBEIEHHs, BpeMs Ha OOCYXKICHHE KaxJI0ro
yaeOHoro Bonpoca. [Ipumensst GppoHTanbHBINA ONPOC JaTh BO3MOKHOCTh BBICTYIIUTH BCEM CTYJEHTaM,
IIPUCYTCTBYIOIUM Ha 3aHSATUH.

B 3akirounTenbHON YaCcTH CEMUHAPCKOIO 3aHATHUS CIIEAYyeT MOJABECTH €ro UTOTH: JaTh OLEHKY
BBICTYIIJICHUN KaXKJO0T0 CTY/I€HTa M Y4eOHOM IpYIIIBI B 11€J0M. PacKpbITh MOJOXKHUTEIbHBIE CTOPOHBI U
HEJOCTaTKU IPOBEJIEHHOT0 CEMHUHApCKOro 3aHsATus. OTBETUTh Ha BOIPOCHI CTYAEHTOB. Bbiiath
3aJJaHusA U1 CAMOCTOSITENIbHON pabOThI IO IOJTOTOBKE K CJIEAYIOIIEMY 3aHSTHIO.
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Bo3MoxHO mpoBeneHHE 3aHATUN W aTTeCTalMil B AMCTAHIIMOHHOM (hopMaTe ¢ MpUMEHEHUEM
CUCTEMBI JHUCTAaHIMOHHOTO 00yueHus yHuBepcutera (CJO-LMS). Ilopsagok mpoBeneHus paboT B
TMCTAaHIIMOHHOM (popMaTe ycTaHABIMBACTCS OTACIBHBIMU PACIIOPSIKEHUSAMHU MPOPEKTOpa MO y4eOHOU
paboTe W/ Wi NEHTPOM YIEOHO-METOAMIECKON pabOoTHI.

6.2. MeToxmqecmle YRazaHuA AJas Oﬁy‘lalOlHHXCﬂ 10 OCBOCHHUIO TN CHUIIJIMHBI

6.2.1. CtyneHT ¢ camoro Hayajia OCBOCHHUS JTUCIUILINHBI IOJDKEH BHUMATEIIbHO O3HAKOMUTCS C
paboueii mporpaMMoi TUCIUTUTHHEI.

6.2.2. CTyneHTy HEOOXOIUMO COCTaBUTH Il ceOsi rpaduK BBHIOJHEHHUS y4eOHBIX padoT,
npenycmorpeHHbix PIIJ] ¢ yuérom TpeboBaHMi qpyTrUX AUCUUIUIMH, U3Y4a€MbIX B TEKYILIEM CEMECTPE.

6.2.3. Ilpu mpoBeneHWUW 3aHATUH W TPOLEAYP TEKYIIEH M IPOMEKYTOUHOH aTTeCcTallud ¢
WCIOJIb30BAaHUEM HMHCTPYMEHTOB HH(DOPMAIIMOHHOW 00pa30BaTeNbHOM Cpeabl AMCTAHIIMOHHOTO
obOpaszoBanus yHuBepcutera (LMS Mocnonurexa), Kak BO BpeMs KOHTAKTHOW pabOTBI C
mpernojaBaTesieM, TaKk W BO BPEMsS CaMOCTOSATEIbHOW pabOThl CTYIEHT JOJDKEH O0eCrednTh
TEXHUYECKYIO0 BO3MOKHOCTh JUCTAHIIMOHHOTO MOJIKIIFOUEHUS K CUCTEMaM JIMCTAHIIMOHHOTO O0yUYeHHUSI.
[Ipu OTCYTCTBUU TaKO¥ BO3MOXKHOCTH OOCYIUThH CUTYAIUIO C MPENo/iaBaTeleM TUCITUIUINHEIL.

6.2.4. Camocmosimenvhas paboma s61s1emcs OOHUM U3 6U008 YueOHblx 3ausmuil. [lens
CAMOCMOSIMeNbHOU pabomsl — NPAKMUYEcKoe yC8oeHue cmyOeHmami 60npocos, paccmampusaemulx 8
npoyecce u3yyeHusi OUCYUNJIUHbI.

Buowt éneayoumopnoii camocmosmenvhoi pabomsi.:

- camocmosimenbHoe u3yyeHue omoenbHbIX mem OUCYUNTUHBL,

- N10020MOBKA K IeKYUOHHBIM 3AHAMUAM;

- N0020MOBKA K CeMUHAPAM U NPAKMUYECKUM 3AHAMUAM,

- ohopmieHue omuemos no GbINOJIHEHHbIM JIaDOPAMOPHLIM pabomam u no020MoBKa K ux 3awume.
s evinonnenus 1106020 8U0A CamocmosmenbHou pabomel He0OX00UMO NPOUMU Clledyiouue IManbl.
- onpeoenenue yeiu camocmosamenbHou pabomol,

- KOHKpemu3ayusi NO3HA8ameNbHOU 3a0a4u;

- CaMOOYeHKa 20MOBHOCMU K CAMOCMOSIMENbHOU pabome;

- 8bIOOP A0EKBAMHO20 CNOCOOA DelcmaUs, 8edyue20 K peueruo 3a0adu,

- NJIAHUPOBAHUE PAOOMbL (CAMOCMOAMENLHOU UU C NOMOUbIO Npenodasamelis) HA0 3a0aHUeM,

- ocywecmenenue 8 npoyecce  BbINOJIHEHUS CAMOCMOSAMENbHOU pabomvl  CAMOKOHMPOIs
(MPOMENCYMOUHO20 U KOHEUHO20) pe3yibmamos pabomwl U KOPPEeKMuposKa 8blNOIHeHUs pabomul,

- pedhnexcus;

- npe3eHmayus CamocmosamenbHou pabomul Ui 3auuma 1a00pamopHol pabomai.

7. ®OHJ OLIEHOYHBIX CPEICTB

@DoHA OLIEHOYHBIX cpelcTB mpeacTasieH B [Ipunoxennn 1 k paboyel mporpamMme M BKIHOYAET
paszaens:

7.1. MeTtozibl KOHTPOJIS M OLIEHUBAHUS PE3yIbTaTOB 00yUEHUS

7.2 1llkana u KpUTEpUHU OLIEHUBAHUS PE3YIbTATOB 00YUECHHUS

7.3. OLIeHOUHBIE CpEACTBA

7.3.1. Tekynui KOHTPOJIb

7.3.2. [IpomexxyTOoUHast aTTeCTaLMs
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Pazngen 7 PII/1 - ®OH/J]
OLEHOYHBIX CPEJCTB
IO JUCHUIIJIMHE
«be3monaenbHOe JIMTEHOE POU3BOACTBOY
Hanpasnenue moarotoBku
15.04.01 MammHocTpoeHue

Ipunoosicenue 1

O6pazoBarenbHas mporpamma (podUITs TOTOTOBKH )
«udpoBbie TEXHOJIOTHH ATTUTHBHOTO M 3ar0TOBUTEIHHOI0 PON3BOCTBAY

7. ®oHJ OLIEHOYHBIX CPEICTB

B mponecce O6yquHﬂ B TCUCHUC CEMECTPA HUCIOJB3YHOTCA OLCHOYHBIC CPCACTBA TCKYLICTO
KOHTPOJIA YCIICBACMOCTH U HNPOMCIKYTOUYHBIX &HECTaHHﬁ.]IpHMeHHKHEH CJICAYIOIUC OLICHOYHLIC

CPEICTBA: TECT, IK3aMEH.
OOyyenue 1o aucuuIUIMHE «be3MoaenbHOE JUTEHHOE NPOU3BOACTBO» HANPABICHO Ha
(hopMUpOBaHHE Y 00YIAIOIIMXCS CICTYIOINX KOMITETCHITUH:

Kox v HanmenoBanue

KOMIIeTeHINH

NHaukaTopbl J0CTHXKEHUST KOMITETEHITHH

[1K-3 - Cnocoben k pazpadorke HOBbiX | UIIK 3.1. 3naer:
IPOLECCOB | - CAD-cucrembl: Kj1acchl, HAHMEHOBAHHMS, BO3MOKHOCTH 1

TEXHOJIOTUICCKIX
[IOJyYeHHs.  CIHOXHBIX  OTIMBOK B | MOPATOK paboThi B HUX
JIUTEHHOM LIEXE

HUIIK 3.2. YmeeT:
'()HCHHB&TBTCXHOHOFHHHOCTL

MOBEPXHOCTEHN CIOKHOU OTJIMBKU

UIIK 3.3. Baaneer:

OTJIMBKH
OTJIMBKH

U3TOTOBJICHUS CJI0KHOM OTJIMBKH

- Enunyro cucteMy TeXHOJIOTHYECKON JOKYMEHTALUN

- Bri6upats BapruaHThl ()OPMUPOBAHHS BHEITHUX M BHYTPEHHUX
- PazpabatbeIBaTh uepTeku 3IEMEHTOB JTUTEHHOMN QopMBbI 1
OTJIMBKH ¢ ucnoab3oBanrueM CAD-cucrem

- AHaIIM30M TEXHOJIOTUYECKUX BO3MOXKHOCTEH JAEHCTBYIONIETO
IIPOM3BOJICTBA, BEIOOPOM CITOCO0a M3TOTOBJICHUS CIIOKHOMN

- OTpaboTKON Ha TEXHOJIOTUYHOCTH KOHCTPYKIIUU CIIOKHOM

- Pa3paboTkoil TEXHOJOTHMYECKOH MOKYMEHTAllMd Ha IPOLECC

7.1. MeToabl KOHTPOJISI M OLIECHUBAHUSA Pe3yJIbTATOB 00y4eHH S

Haumenosanue [IpencraBnenue
Ne OIIEHOYHOTO Kparkas xapakTepucTHKa OLIEHOYHOTO OLICHOYHOTO CPE/ICTBA B
0C CpencTBa CpeacTBa ®OC
CpeAcTBO KOHTPOJIS, OPraHU30BaHHOE KakK
crenuanbHas ~ Oecega  MeAaroruyeckoro
. paboTHHKa ¢ OOy4yarolmMMCS Ha TEMB, Bomnpocs! mo
YcTHBI onpoc . o
1 CBSA3aHHBIE C M3y4aeMON AMCLUIUIMHOW, U TemMam/paszzenam
cobecenoBanue (YO) .
[pacCUMTaHHOE Ha BBISICHEHHE 00beMa 3HaHUN JUCIUTIAHBI

y oOydJaroimierocs MO  OIpPEACICHHOMY

azzieny, TeMe, mpoosaemMe  T.10.




2 TectupoBanue

TecToBOE 3a7jaHuE, CB3aHHOE C M3y4aeMOi
TACIUTIIIMHON u paccuuTa”HHOE Ha
BLISICHEHHE obnema 3HAaHUHI y
oOyuaromerocs 1o OIIpEECICHHOMY
MEPEYHIO PA3/IEIOB U TEM

TecroBrie 3aganus B LMS

7.2 llIkana U KPUTEPUU OLIEHUBAHMS Pe3yJIbTATOB 00y4YeHMsI

DopMa NPOMEKYTOUYHON aTTeCTALMM: IK3aMeH.
OO0s3aTeIBHBIMH  YCJIOBHAMHM IOATOTOBKH CTYJEHTA K IPOMEXKYTOYHOH aTTeCTALMH
SBIISICTCS BBIMOJIHEHUE BCEX NPAKTUYECKUX 3aHATUH, MPEAYCMOTPEHHBIX pabodeld mporpamMMmoil u
IIPOXOKJCHUE BCEX IPOMEXKYTOUHBIX TECTOB HE HMKe, 4eM Ha 70% IpaBUIIbHBIX OTBETOB.
[IpomexyTOUHBIE TECTUPOBAHUS MOT'YT IIPOBOAUTCS KaK B ayJUTOPUM Y HUBEPCUTETA M0 KOHTPOJIEM
IpernoiaBaTess, Tak U IUCTAaHIMOHHOM (hopMaTe Ha YCMOTPEHHUE MPENoAaBaTes.

IIIxana oneHNBaHUA

Onucanue

3aumeno

BeimonHeHsl Bce BHIBI  yueOHO# palbOTHI, MPEIyCMOTPEHHBIC
paboueit mporpammoil. CTyIEHT JI€MOHCTPUPYET COOTBETCTBHUE
3HaHWI, YMCHUI, HABBIKOB NIPUBEICHHBIM B Ta0JIMIIAX ITOKa3aTeleH,
OnepupyeT HpI/IO6pCTeHHI)IMI/I 3HAHUAMHU, YMCHHAMH, HABBIKAMH,
MPUMEHSIET UX B CUTYAIMsIX TMOBBINICHHON CIOXHOCTH. [Ipu 3TOM
MOTYT 6I)ITI) A0MMYIICHbBI HC3HAYUTCIIbHLBIC OIIII/I6KI/I, HETOYHOCTH,
3aTPYJHEHUS TIPU aHAIUTHYECKUX OMEpaIusaX, NepeHoce 3HAHUH U
YMGHI/II\/JI Ha HOBLIC, HCCTAHAAPTHBLIC CUTYAllUuU.

He 3aumeno

He Bemonnen oauH wunum  Oosiee BUAOB ydeOHOM paboTHI,
MPEIYCMOTPEHHBIX Y4eOHbIM IUTaHOM. CTYAEHT JE€MOHCTpUpPYET
HEIIOJIHOE COOTBETCTBUE 3HAHWM, YMEHUM, HaBBIKOB ITPUBEICHHBIM
B TabiMIax MoOKa3aTelel, JAONMYCKAIOTCS 3HAUYMUTENbHbIE OIIMOKH,
MPOSIBIAETCS OTCYTCTBUE 3HAHWW, YMEHHW, HAaBBIKOB II0 pALY
MIOKAa3aTeJIe, CTYIEHT HCHBITBIBAET 3HAYMTEIBHBIE 3aTPyIHEHUS
IIpY ONEPUPOBAHMH 3HAHUSAMM M YMEHMSIMHU IIPU UX IEPEHOCE HA
HOBBIE CUTYallUN.

7.3.1. Texyuuit KOHTPOIb

7.3. OneHo4HbIE CPEACTBA

Texyiuit KOHTPOJIb BHIMOIHIETCS B BUJIE YCTHOTO OIIpOca, OPraHU30BaHHOE KaK CreluaibHas Oecena
Me/1arOrMYecKoro paboOTHUKA ¢ O0YYaIOIIMMCS Ha TEMbl, CBSA3aHHbIE C M3Y4aeMOW AMUCIUIUIMHON, U
paccUMTaHHOE Ha BBIACHEHME OObeMa 3HaHUI O0y4aroIlerocs: Mo OIpPEeJeIEHHOMY pasJiely, TeMe,

npo0yieMe U T.11.

Bomnpocsl 1151 yeTHOr0 onpoca (codeceoBaHus).
1. HazoBuTe M3BEeCTHBIC BaM CIIOCOOBI aJTATHBHOTO TPOU3BOICTBA.

2. HpI/IBe,Z[I/ITe MMPpUMEPBI OTCYECCTBCHHBIX ITPOrpaMM MOJCIUPOBAHU.

3. TlpuBeanTe mpuMepsl UMIIOPTHBIX MPOTPAMM MOICTHPOBAHUS.
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OcCHOBHBIE BUIBI MATEPUAJIOB JJIA TTeUaTH 1o TexHosoruu FDM.

Crpykrypa u 3agaun CAIIP B cOBpeMEHHOM JIUTEHHOM IPOM3BOACTBE.
Knaccugukanus Mmozeneit TpexMepHbIX IPUHTEPOB.

OcCo0eHHOCTH TPUMEHEHHS TOPOIIKOB B QITUTHBHBIX TEXHOJIOTHSX.

Mertoaurka pa3pabOTKU TEXHOJIOTUH JIUThS C IPUMEHEHHUEM aTUTUBHBIX TEXHOJIOTUH
Ocob6ennoctu CAD obecrieueHust Ipu UCIOJIB30BAaHUN TPEXMEPHOT'O CKAaHUPOBAHUSI.
10 CrpykTypa 1 0COOEHHOCTH pealu3aluy aJIUTUBHON TEXHOJIOTHH.

©oN R

7.3.2. [IpomexxyTouHas aTTecTanus

[TpoMexxyTodHast aTTecTalus MPOBOJUTCS Ha 3 ceMecTpe 00ydeHwHs B popme 3adera.
3a4eT MPOBOJMTCS MO BOIPOCAM IS 3a4eTa, OTBETHI MPEIOCTABISIOTCSA MUCHbMEHHO C MOCICTYIONIMM
YCTHBIM coOecenoBanueM. Bompocsl [uisi 3aueta BBIOMPAIOTCS M3 BOIPOCOB HPEACTABICHHOTO HUXKE
HepeyHs.

PersiaMeHT npoBeeHus IK3aMeHa!

1. BwiOupaercs ouH BOIPOC M3 CIHCKA BOIPOCOB M3 Pa3HBIX pa3ZesioB JUCHUIUIMHBEI U (OIHO, /1BA)
MPAKTUYECKHX 3a/1aHUs.

2. Ilepeuenb BOmpoOCOB coAepkUT 17 BOMPOCOB MO H3YYEHHBIM TEMaM Ha JEKIHUOHHBIX U
IIPAKTUYECKUX 3aHATUAX (IIpUIIaraeTcs).

3. BpeMmst Ha MOATOTOBKY MUCHbMEHHBIX OTBETOB - 10 20 MuH, ycTHOE cobeceoBanue - 10 10 MUHYT.

4. IlpoBeaeHue arrecTauuu (3adera) C UCIOJIB30BAHUEM CPEJICTB SJICKTPOHHOIO OOYy4YeHUs U
JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH BBIIOJIHSAETCS B COOTBETCTBUHU C YTBEPKIEHHBIM B
yauBepcurete "lIlopsakoM mIpoBeneHUs MPOMEXKYTOUHOW aTTECTallMM C HCIOJIb30BAHUEM CPEJICTB
ANEKTPOHHOr0 00Yy4EHHUs U AUCTAHIMOHHBIX 00pa30BaTEIbHbBIX TEXHOIOTHN"

IMepeyennb BonpocoB aJis1 moAroToBkH K 3a4ety (3 cemectp) (IK-3)
Ha ocHoBe 4ero co3garoTcst MOJENIN IPU TPEXMEPHOU nievaTn?
KaxoBa ocHOBHasi KOHLIENIUS TPEXMEPHOM neyaTu?
B 4em 3akiogaeTcsi OCHOBHOM MPUHIUT cTeproauTOrpapun?
Bo3moxHa 1 neyath 6€3 nojaepxkek B crepeoautorpapum?
B yem 3akioyaeTcss OCHOBHOM MPUHIIUI MAacOYHOM cTepeosinTorpaduu?
MoryT 11 cpaBHUTCS MaTepuaibl 171 crepuoauTorpadguu ¢ ABS-nnactukom?
B 4em 3akiarogaeTcs OCHOBHOM MPUHIUI METOAA ITOCJIONHOTO HAIUIABJICHUS?
Bosmoxna nu nedats Ha FDM Marepuanamu ¢ 106aBieHueM TBEpAbIX YacTul?
. Moryt 11 cpaBHUTCS MaTepuainsl Juid GoTonoauMepHoi neyatu ¢ ABS-nnactukom?
10. Kaxkas crannaptHas TeMmeparypa i nedatu PLA-nmactukom?
11. Yro Takoe RepRap?
12. OcnoBHas koHuenus CeleKTUBHOIO JJa3epHOro ClIeKaHus?
13. Kakne maTtepuansl HCIOIb3YIOTCS IIPU CEJIEKTUBHOM JIa3€PHOM CIIEKaHUU?
14. Kakoe npenHa3zHadyeHue y nojaaepxek npu SLS?
15. B0o3MOkKHO 1M IPUMEHEHUE PA3IUYHbIX MaTepHUaoB pu CTpyiHONU TpeXMEpHOU nedaTu?
16. KakoBa npuunHa Manoro pacrnpoctpaneruss CTpylHHON TpeXMEpHOU nevyaTu?
17. Kak apiuTUBHBIE TEXHOJIOTUH BIHAIOT Ha IPOM3BOJACTBEHHBIE IIPOLIECCH] HA TPOU3BOACTBE?
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