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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

LenssMu OCBOEHUS AUCIUILIUHBI (MOJTYJIS) SIBIISIFOTCSI:

- 3HaKOMCTBO CTYJIGHTOB C OCHOBHbIMU MeTojnamu 3D meuatd B o00JiacTu
MAIIMHOCTPOEHHS;

- U3y4YECHUE OCHOBHBIX IMAPMETPOB YCTAaHOBOK st 3D medatn U METoa0B
MOATOTOBKY AETaNei AJIsl IPOU3BOICTBA.

3amavyaMu JUCIUTUTMHBI (MOJTYJIS) SIBJISIFOTCSI:

- OBJQJICHUE 3HAHUSAMU B 00JACTH COBPEMEHHBIX TexHoJjioruit 3D meyatu c
1EeIbI0 POOOTU3ALMK TPOU3BOICTBEHHOTO MPOIECCa;

- (hopMupoBaHUE y CTYICHTOB MPEACTABICHUI O TEXHOJOTUSIX WU3TOTOBIICHHUS
JIETAJIEN y3JI0B U arperatoB ¢ MPUMEHEHUEM TEXHUYECKUX cpeacTB 3D nevarwu.

2. Ilnanupyemblie pe3ynbTaTbl 00YUeHHS IO JUCUUILIMHE (MOIYJIIO).

[lepeyenr GopMHpPyeMBIX pE3ylbTaTOB OCBOCHUS  00pa30oBaTEIbHOM
porpamMmbl (KOMIIETEHIIUM) B pe3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-4 - CpoocobeH mOHMMATh MPUHLIMIBI pabOThl  COBPEMEHHBIX
MHPOPMALIMOHHBIX TEXHOJOTMH M HCIOJIb30BaTh MX JJs pelIeHus 3ajad
1po(heCCUOHATILHON e TENIbHOCTH. ;

IIK-2 - CnocobeH mpou3BOIUTh KOMIUIEKCHYIO HACTPOMKY MEXaTpOHHBIX U
pPOOOTOTEXHUYECKUX  CHCTEM,  MCIONb3ys  IPOrpaMMHOE  oOecliedeHHe
KOTOPOJIJIEPOB M ynpasisomux 9BM, ux cuctem ynpaBieHus .

OOyuenue 1O JUCHUIUIMHE (MOJYJI0) TMpeArnoiaraeT, 4YTo IO €ro
pe3ynbTaTam o0ydaromuiics OyaeT:

3HaTh:
- METOJIMKY co3faHus 3D mMoaenel y310B U aeTaneu;
- TEXHOJIOTUH ¥ METOJIBI MOATOTOBKY AeTaiei g 3D meuatu.

YMmeTh:
- CO3/1aBaTh MOJICJIM I€TAJIEH U Y3JIOB C TpuMeHEeHHEM coBpeMeHHbIX CAIIP;
- IOATrOTaBINBAThE JieTaiu Juid 3D-neyaru.

Baanern:

- HaBbIKamM# 3D NpOeKTUPOBaHUS JIeTANICH U Y3JI0B;

- METOJIaMH IIPOCKTUPOBAHUS IeTasiel U y3510B ¢ nomoibio CAIIP;

- HaBBIKAMH IIOATOTOBKH pAeTainer K 3D-medyatH ¢ HMCOOJIBL30BaHHUEM
Pa3JIUYHBIX TEXHOJIOTHIA.

3. O0beM TUCHUIUTUHBI (MOJTYJIS).



3.1. O0uas TpyA0€MKOCTb JTUCHUIUIUHBI (MOYJIA).

OO6mast TPyIOEMKOCTh JUCHUIUIMHBL (Momyns) coctaBisier 2 3.e. (72
akaJeMHYeCKHUX Jaca(oB).

3.2. OOwvem pmucuuIUIMHBL (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJaromuxcsi C  MeJarorM4ecKuMM  paboTHUKaMu ®W  (WIM)  JIMIIAMH,
IIPUBJIEKAEMBIMU K peain3anuy 00pa3oBaTeIbHON MPOTrpaMMbl Ha MHBIX YCIOBHSX,
IIPU MIPOBEICHUH YUCOHBIX 3aHATUM:

KomnuectBo yacos

Tun yaeOHBIX 3aHATHI
Bcero | Cemectp Ne5

KonrtaktHas paboTa mpu npoBeieHIH yIeOHBIX 3aHATHH (BCETO): 48 48
B ToMm umncne:

3aHATHUS JEKIIMOHHOTO THUIIa 32 32
3aHATHS CEMHUHAPCKOTO THIIA 16 16

3.3. O0beM AUCHUIUIMHBI (MOIYJisi) B (OpMe CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takxke B (QopMe KOHTAKTHOM paboThl O0O0yYarolmuxcs ¢
nearoru4eckuMu paboTHUKaMH U (WJIK) JUIIAMU, TIPUBJICKAEMbIMHU K pealn3aluu
o0pa3oBaTeNpbHOM TPOrpaMMbl  HA  HHBIX  YCJIOBHSIX, TMPH  IPOBEICHUU
IPOMEKYTOUYHOM aTTeCTAllMM COCTaBIIAET 24 akaIeMHUYECKUX yaca (OB).

3.4. Ilpu oOydeHuyr 1Mo MHIWBUIYaTbHOMY y4eOHOMY TIaHy, B TOM YHCIIE TIPU
YCKOPEHHOM OO0Y4Y€HHH, 00bEM IUCIUIUIMHBI (MOAYJS) MOXKET OBITh pealn30BaH
MOJIHOCTHIO B (DOpME CaMOCTOSITENIbHON pabOThl 00yJarouxcs, a Takke B Ghopme
KOHTaKTHOW pabOThl OOyYaronuxcsi ¢ MeAarorunuecKuMu paboTHUKAMU U (WIJIH)
JUIIAMU, TIPUBJICKAEMBIMH K peau3aii 00pa30BaTEIbHONW MPOTrpaMMbl Ha WHBIX
YCIIOBUSIX, TIPH MPOBEICHUU TPOMEXKYTOUHOM aTTECTAIINH.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA NTEKIIMOHHOTO THUIIA.

/ TeMmaTuka JIEKIIMOHHBIX 3aHATUH / KpaTKO€ COACPKaHnC
/11

1 |BBenenue B 3D-meuars.

PaccmarpuBaeMbie BOIPOCHI:

- knaccuukanus Texaonoruit 3D-mevaru;

- TPYIIIBI MATEPUAIIOB JUIS TIe4aTH (TIOJTMMEPHI, TSPMOILIACTUKH, PEAKTOILUIACTHI, METAIUT U IPYTHE
MaTepuabl).

2 |Dkcrpy3us marepuana — FFF.
PaccmarpuBaemblie BOIIPOCHL:




/o

TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

- TEXHOJIOTHH 3KCTPY3UH MaTepuana;
- XapaKTEepUCTUKH MTPUHTEPA;

- TOUHasi pa3MEpPHOCTH;

- MaTepHaJIbL;

- MOCTOOpadoTKa;

- IPEUMYILECTBA U OTPaHNYCHHS;

- npoMbllUIeHHas ¥ HacTosbHas FFF-neuats;
- TUIINYHBIE 0071aCTH TPUMEHEHNS;

- HOBBIE pa3pabOoTKH.

[Momumepu3arnus B Bannouke — SLA/DLP.
PaccmarpuBaeMbie BOPOCHL:

- TEXHOJIOTMH TIOJIMMEPH3AINY B BAHHOUKE;

- XapaKTepUCTUKU [PUHTEPA,;

- TOYHOCTbH Pa3MEpPOB;

- MaTepHasl;

- mocto0paboTKa;

- IIPEUMYIIECTBA U OTPAHUYCHNS;

- IIPOMBIIUICHHAS. H HACTONIbHAS [I€YATh OJUMEPU3ALMEH B BAHHOUKE;
- pacmpoCTpaHeHHbIE 00IACTH MPUMEHEHHS;

- HOBBIE Pa3pabOTKH.

ITnaBka mopomkoB (moaumepsi) — SLS.
PaccMarpuBaeMble BOIIPOCHL:

- TEXHOJIOTHH IUIAaBKHU [OPOIIKOB,;

- XapaKTepPUCTHKU PUHTEPA;

- TOYHOCTb Pa3MEpOB;

- MaTepHaJIbL;

- mocTo0paboTKa;

- IPEUMYILECTBA U OTPaHUYCHUS,;

- pacrpocTpaHeHHbIE 00JIaCTH IPHUMEHEHUS;

- HOBbIE Pa3pabOTKH.

Crpyiinas 3D-neuars — ctpyiiHas 3D-neuats, DOD.
PaccmarpuBaemble BOIPOCHL:

- TEXHOJIOTUU CTPYHHOM MeyaTy CBI3YIOLIUM BEIIECTBOM;

- XapaKTEepUCTUKY MTPUHTEPA;

- TOYHOCTh Pa3MepoB;

- MaTepHaJIBI;

- mocto0paboTKa;

- IPEUMYIIECTBA U OTPaHNYCHHUS;

- pacpocTpaHeHHbIe 00JIaCTH IPUMEHEHHS.

CrpyliHas nevarhb CBA3YIOIINUM BELIECTBOM.
PaccmarpuBaemble BOIPOCHL:

- TEXHOJIOTUU CTPYHHOM MeyaTy CBSI3YIOLIUM BEIIECTBOM;
- XapaKTepUCTHKH ITPUHTEPA;

- TOUHOCTb Pa3MepOB;

- MaTepuaIsbl;

- MocTOOpaboTKa;

- IPEUMYIIECTBA U OTPAaHUYEHNUS;

- pacnpocTpaHeHHbIe 00JIaCTH IPUMEHEHHUS.

[TnaBka nopomkos - metasuisl DMLS/SLM, EBM.

PaccmarpuBaemble BOIPOCHI:
- TEXHOJIOTHH IIJIABKH MTOPOIIKOB;




/o

TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

- XapaKTepPUCTHKU IPHHTEPA;
- TOYHOCTB Pa3MepOB;

- MaTepHabl;

- mOoCcTOOpaboTKa;

- IPEUMYILECTBA i OTPAHHUYCHHUS,;

- pacmpocTpaHeHHbIC 00IaCTH IPUMEHCHHUSL.

OO01mure 0cOOCHHOCTH MPOCSKTHUpOBaHUs st 3D mevaru.
PaccmarpruBaeMbie BOTIPOCHL:

- TOJIINHA CJI04,

- CTATUBAHUE U UCKPEBJICHUEC,

- CTPYKTYPBI IOICPHKEK;

- CKpYIJICHHUS.

IIpoextupoBanue nis FFF-neuaru.
PaCCManI/IBaeMI:Ie BOIIPOCHI:

- CTPYKTYPbI HOAACPIKCK W HAIPABJICHUC U3ACIINS;
- aHU30TPONHOCTb,

- 3aIlI0JIHCHHUC,

- OTBCPCTHA.

10

[Ipoextuposanue s SLA/DLP-nieuarw.
PaccMarpuBaeMble BOIIPOCHL:

- CTPYKTYPBI OJIEPKEK U HAIIPABICHUE U3/EIIUH;
- IIOJIBIC CCKIIUU.

11

[IpoextupoBanue g SLS-nevaru.
PaCCManI/IBaCMLIe BOIIPOCHI:

- CTATMBAHUC U UCKPHUBJICHUC,

- U30BITOYHOE CIICKaHHC,

- yAQ@JICHUC IMTOPOIIKA;

- CPaBHCHHUC C JIMTHEM MOA JABJICHUCM

- CTYIICHYaTas NOBCPXHOCTD,

- IPOEKTHBIE 3JIeMEeHTHI Ipu SLS-neuaTn.

12

[TpoextupoBanue i cTpyiiHoM 3D neuatw.
PaccmaTpuBaemble BOTIPOCH:

- OJIePKUBAIOIIUE CTPYKTYPHI U HAIIPaBJICHUE W3/IEIIHS;
- IOJTHOLIBETHAS 11€YaTh;

- KOMOMHHIPOBAaHUE MaTEPUAJIOB;

- IPOEKTHBIE 3JIEMEHTHI B cTpyHHOU 3D-neuaTu.

13

HpO@KTI/IpOBaHI/Ie AJI TIe9aTH CBA3YIOIIUM BCIICCTBOM.
PaccmarpuBaemble BOIPOCHL:

- CBSI3YIOLIEE BELIECTBO;

- CBIPOE COCTOSTHHE;

- IOJTHOLIBETHBIE OTIEYATKY;

- IPOIUTKA U CIIJIABJICHUE;

- IPOEKTHBIE 2JIEMEHTHI MIeYaTH CBA3YIOILUM BELIECTBOM.

14

[Tpoextuposanue it DMLS/SLM-neuatn.
PaccmarpuBaemble BOIIPOCHI:

- TIOJIIEP>KKH W HaIlpaBJICHUE WU3/IIINH;

- TIOJIBIE CEKLIUH;

- IO/IIOKKA;

- 000JI04YKa ¥ HAIIOJHEHHE;

- TUIIMYHBIE MTApaMeTPhbl IPOSKTUPOBAHUSL.




/ TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue
n/n

15 |UucTpymenTs! 1uid co3ganust 3D npoekToB.
PaccMarpuBaeMble BOIIPOCHL:

- CAD-npoekTupoBaHue;

- TOHOJIOTHYECKast ONTHMH3ALIHS;

- 00paTHOE IPOEKTHPOBAHHME.

16 |Ilpumenenue texnonoruii 3D neyarn.
PaccmaTpuBaemble BOIPOCH:

- npuMeHeHue TexHosoruil FFF-nevaru;

- nmpuMeHeHne TexHonoruid SLA/DPL-newarn;

- MpUMEeHeHne TexHoJorui SLS-mevary;

- IpUMEHEHHE TEXHOJIOTui cTpyiiHoi 3D-neuary;

- IPUMEHEHHE TEXHOJIOTUH MeUaTH CBA3YIOIUM BELECTBOM;
- npuMeHeHue TexHogoruit DMLS/SLM-neuatn.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

/ HaumenoBanue n1abopatopHbix paboT / KpaTkoe coJiep:KaHue
n/m

1 |Texnonorus npoextupoBanus ansi FFF-newaru
B pe3ynprarte BRIIOTHEHUS Tab0paTOPHOIT pabOTHI paccMaTPUBACTCS TEXHOJIOTHS POCKTHPOBAHUS
OCHOBHBIX KOHCTPYKTHBHBIX 3JICMCHTOB C YUCTOM ocobennocreii FFF-meuatn.

2 |Texnomorus npoekTupoBanus st SLA-nedaTu
B pesynbTaTe BEIIOIHEHUS 1aGOPaTOPHOH pabOTH pacCMaTPUBACTCS TEXHOJIOTUSI TIPOCKTHPOBAHUS
OCHOBHBIX KOHCTPYKTHBHBIX JJIEMEHTOB C y4eToM ocoOeHHocTel SLA-neuaTn.

3 |U3yuenue nporpammHubIx KomruiekcoB it FFF-neuatn
B pe3ynprarte BRIIOTHEHUS T1a60paTOPHOIT pabOThI paccMaTPUBAIOTCS KIIOYEBbIE 0COOCHHOCTH
MNpOTrpaMMHBIX KOMIIJICKCOB JJIs1 OCYHICCTBJICHUS IMOJATOTOBKH MO,I[GJ'IGﬁ K SLA-1meuaTy.

4  |JlabopaTopHas pabota
COB,I[aHI/Ie MOJCJIU 3aXBaTHOI'O YCTpoﬁCTBa IIPOMBIIIJICHHOT' O p060Ta M €ro U3roToBJICHUC

4.3. CamocrosiTenbHas padoTa 00y4aroInXCs.

Ne .
Bun camocrositenbHOl paboTh
/1
1 |Tekymas moAroToBka K 1aOOpaTOPHBIM 3aHATHSM.
2 | BeimosHeHNE KypCOBOTO IPOCKTA.
3 [ToaroroBka Kk MpOMEKYTOUHOM ATTECTALIUH.
4 | IToaroToBka K TEKyLIEMY KOHTPOJIIO.

4.4. ITpuMmepHbIi TEpEeUEHb TEM KYPCOBBIX MPOEKTOB

Pa3paboTka »51eMeHTa MEXaTpOHHOIO0 MOIYJS WM POOOTU3UPOBAHHOIO
KOMIUIEKCAa C YYETOM Harpy>KeHUsi U KOHCTPYKTHUBHBIX OCOOCHHOCTEH, a Takke
BBIOOp TEXHOJIOTMM €ro M3TOTOBJEHUS C HCMojb3oBaHueM 3D-meyatu B
3aBUCUMOCTH OT IIPEIBSBIIEMbBIX TPEOOBAHUHN IO BAPUAHTAM.




KypcoBoii IpoekT cOCTOUT U3 CIEAYIOIMX ITAIOB:

1. Pacuer mapaMeTpoB 3J€MEHTa KOHCTPYKLUHU 10 KIACCUYECKUM METOANKAM
(cipaBOYHOI JIUTEpATYpE);

2. 3D MopenupoBaHHE DdJIEMEHTAa KOHCTPYKIMH TIO OINpeAeSICHHBIM
napameTpam;

3. [IpouHOCTHO aHaNMU3 371€MEHTAa KOHCTPYKLIUKA B COOTBETCTBUH C 33/1aHHBIM
pPEKMMOM HAarpy)KeHHsT M MOCIEAYIIas KOPPEKTUPOBKA KOHCTPYKIMHU IO
HOJIyYEHHBIM JaHHBIM;

4. IlogroroBka Moaenu uznenust kK 3D meuaTu sneMeHTa B COOTBETCBUH C
IIPAaBUJIAMH MOJATOTOBKH MOJIEIIEH.

[losicuutenpHas 3amucka JIOJDKHA COJEp>KaTh OMHMCAHHWE OCHOBHBIX OSTaroB
npoekta (00bem 30-40 crpanun) u Trpaduueckoe MNPUIIOKEHHE C padOUYnMHU
yepTekaMu KOHCTpyKUuu (2-3 nmucra popmata A3).

5. lIlepeuenb wu3MaHUI, KOTOPbIE PEKOMEHAYETCS UCIOIb30BaTh IPHU
OCBOCHMH JTUCUHUTLIUHBI (MOIYJIS).

rJI\/ﬁ; bubnuorpaduueckoe onucaHue Mecro mocrymna

1 PanByn, b. 3D-neuats. [IpakTuueckoe pykoBOJCTBO : URL.:
pykoBoacto / b. Pausyn, @. lodep, B. Tappot ; https://e.lanbook.com/book/140567
nepeBo/1 ¢ anrmiickoro M. A. Paiitmana.. — Mockga : (nata obpamenus: 11.03.2023). -
JIMK Tlpece, 2020. — 220 c. — ISBN 978-5-97060- TexcT: SMeKTPOHHEI.
738-1.

2 Punmnann, M. 3D-neuats ¢ momorpio SketchUp : URL:

pyxoBoacTBo / M. Puanann ; mepeBos ¢ anrmmiickoro A. | https://e.lanbook.com/book/140570

10. Terennua. — Mocksa : JJMK Ilpecc, 2020. — 136 | (rara obpamenms: 11.03.2023). -

c TekcT: 37eKTPOHHBII.

3 | Jlucsx, B. B. OcHOBBI KOMIIBIOTEpHOM rpaduxu: 3D- URL:
MojenupoBanue 1 3D-1edars : yue6Hoe nocobue / B. B. | https://e.lanbook.com/book/195375
Jlucsik. — Pocros-Ha-J[ony : FODY, 2021. — 109 ¢. — | (nara obpamenms: 11.03.2023). -
ISBN 978-5-9275-3825-6. TekcT: 37eKTPOHHBII.

4 UYepenaxuH, A. A. TexHOIOTHUYECKUE TIPOIIECCHI B URL:
MaIIHHOCTPOEHHH : yuebHOE nocobue / A. A. https://e.lanbook.com/book/118618
UYepenaxun, B. A. Ky3nenos. — 3-e u3z., crep. — (nata obpamenus: 11.03.2023). -
Canxr-Tlerep6ypr : Jlans, 2019. — 184 ¢. — ISBN TexcT: aneKTpOHHBI.

978-5-8114-4303-1.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS IPH
OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

Odurmaneueiit caiit PYT (MUNT) (https://www.miit.ru/)



Hayuno-texandeckas 6ubnuorexka PYT (MUUT) (http:/library.miit.ru)

O6pazoBartenbHas maatdopma «HOpaiity (https://urait.ru/)

Oo6mue nHpopMaMOHHBIE, CIIPaBOYHBIC U MMOMCKOBBIE «KoHcynpTanT [Tnrocy
(http://www.consultant.ru/),

«TapanT» (http://www.garant.ru/),

I'maBnHas xuura (https://glavkniga.ru/)

DnexkTpoHHO-0MOmMoTeYHas cuctema u3narenbeTBa (http://e.lanbook.com/)

DnexkTpoHHO-0nOmMoTeyHas cuctema ibooks.ru (http://ibooks.ru/)

7. IlepeuyeHb  JHUIEH3UOHHOTO H  CBOOOJHO  PACIPOCTPAHIEMOTO
MpOrpaMMHOT0 OOECIIeYeHUsI, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTBRA,
HEO0OXOIMMOTO JIJII OCBOCHHS JUCIUTIIMHBI (MOTYJIs).

Microsoft Office (Word, Excel); KOMITAC-3D; Cura; Repetier-Host.

8. Omnucanue MaTepUagIbHO-TEXHUUYECKOW 0asbl, HEOOXOAMMOU st
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILIMHE (MOIYIIIO).

1. Pabouee wMecTto mpenonaBaTelss C MNEPCOHAIBHBIM KOMIIBIOTEPOM,
noakiou€HHBIM K ceTssM INTERNET. IlporpamMmmHoe obecriedeHne A CO3IaHUs
TEKCTOBBIX U rpad)uYeCKUX JOKYMEHTOB, TPE3CHTAIIUH.

2. Choeuvanvd3upoBaHHAs  JIEKIMOHHAs AayAUTOpUs C  MYJIbTUMEIUa
arrapaTypov U UHTEPAKTUBHOM JOCKOM.

3. Ins nmpoBeneHUs TECTUPOBAHUS: KOMIIBIOTEPHBIN KJ1acc.

4. Cnenuanu3upoBaHHasl ayIUTOPUS JJIS BBIIOJIHEHUS MPAKTUYECKUX PadoT,
OCHAIIlEHHAsl HWCIBITaTeIbHBIMU CTEHJIaMH, OOOpyJAOBaHHAsi PabOYUMH CTOJAMU,
AIEKTPUYECKUMH PO3ETKAMHU, KOMIIBIOTEPOM, ITPOEKTOPOM U 3KPAHOM, U JOCTYIIOM
B UHTEPHET.

5. 3D npunteps! u 3D ckaHepsl.

9. ®opma MPOMEKYTOUHOM aTTECTALNU:

3ayeT B 5 cemectpe.
Kypcosoii mpoekT B 5 cemectpe.

10. OueHouHbIE MaTEpHUATIBI.

OueHouyHble MaTepualbl, IPUMEHSAEMbIE MPHU MPOBEACHUU NPOMEKYTOUYHON

arrecraigum, p33pa6aTBIBaIOTCﬂ B COOTBCTCTBHH C JIOKAJIbHBIM HOPMATHBHBIM aKTOM
PYT (MUUT).
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