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Kpanmudukanus O0akaJyiaBp

dopma o0ydeHus ouHast

OO6m1ast TpyaA0EMKOCTh 23ET

YacoB o yaeOHOMY ITaHy 72 Bupgs! koHTpOIIA Ha Kypcax:
B TOM UHCIIE! 3aueT 6

ayIUTOPHBIE 3aHATHUS 28
caMmocTosTeNbHast pabora 44

Pacnpezlenenue YacCoB JUCHHUIVIMHBI ITO0 CEMeECTPamM

Cemectp
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KonrakrtHast pabora |28 |28 |28 |28
Cam. pabora 44 (44 |44 |44
HUroro 72 (72172 (72
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Paboyast mporpamMma qUCIHHUILTAHBI

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIETO 00pa3oBaHusl - OaKkaiaBpHaT 10 HAIIPABICHUIO OATOTOBKH
26.03.02 KopabiecTpoeHne, OKCaHOTEXHUKA U CHCTEMOTEXHHKA 00HEKTOB MOPCKOW HHPPACTPYKTYpHI (TiprKka3 MHUHOOpHAYKH
Poccun ot 14.08.2020 1. Ne 1021)

COCTABJIEHA HA OCHOBAHUH Y4e0HOr0 IJIaHA 00Pa30BaTEIbHOMH NPOrPAMMBI:

26.03.02 Hampasnerne moarotoBkr "KopabiecTpoeHne, OKeaHOTEXHUKA M CHCTEMOTEXHHIKA 00BbEKTOB MOPCKOI HHPpacTpyKTypHI"
IIpodmis "Cynossle SHEpreTHUECKHE YCTAaHOBKH"
rojJ Havaja noArotosku 2024

Pa6ouyro nporpammy cocTaBuJi(u):
K.m.H., Joyenm, 3acoposckuii Braoumup Buxmoposuu
Pabouas mporpamMma omoOpeHa Ha 3aceAaHiH Kadeapsl

3aBenyromuii kadenpoit [Taxomosa Jlrogmuna BiagumupoBHa



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | OcBoeHHE HABBIKOB MTPOEKTUPOBAHUS JE€TaJIC MAIIMH C UCIIOJIb30BAHUEM aITUTUBHBIX TEXHOJIOTHH, 03HAKOMJIEHHE C
MIPEUMYIIECTBAMHU M HEJOCTaTKAMH TEXHOJOTHH, a TaK)Ke 00 OCHOBHBIX 00JIaCTIX ee MPUMEHEHUSI.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: | OT/

2.1 | TpeOoBaHus K NpeaBapUTeJIbHON 0ATOTOBKE 00y4aIOIIerocs:

2.1.1 | KopabnecTpoutenbHOE YepUueHHe

2.1.2 | Texnonoru4deckast (pOEKTHO-TEXHOJIOTHYECKAas ) TPAKTHKA

2.1.3 | Uadopmarnka

2.1.4 | O3HakoMHTEIbHAS MPAKTUKA

2.2 | JMCHMILUTMHBI M PAKTHKH, ISl KOTOPbIX OCBOCHUE TAHHO TUCIHILTMHBI (MOIYJIs1) HEOOX0TUMO KAK
npeamecTByoNIee:

3. KOMIETEHIIMYA OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJILTATE OCBOEHHUS JUCLUILIUHBI
(MOJIY.JIST)

OIIK-2: Cnoco0eH NOHMMATh NPHHIUIBI PA0OTHI COBPEMEHHBIX HHGOPMAIMOHHBIX TeXHOJOTHI H HCNOJIb30BATh HX I
peulenns 3a1a4 npogeccHoOHAIbHOM JesATeJbHOCTH

OIIK-2.3: Mcnonb3yeT METOIBI MOJICITUPOBAHHMS (IpagnIecKoro, KOMITBIOTEPHOTO) IIPH PEIICHNH 3a1a4 podecCHOHaIBHOMN
JIeSITEIbHOCTU

B pe3yiibTaTe 0OCBOCHUSA AUCHUITIJIMHBI Oﬁy‘lal()].lll/lﬁ(‘,ﬂ JOJIZKCH

3.1 (3HaTh:

3.1.1 | Teopetuueckue ocHOBBI 3D neuatu. Ocobennoctu TexHonorui 3D meuatu

3.2 | Ymers:

3.2.1 | IlpumensTs TexHomoruu 3D nedarty asist M3roTOBIICHUS HECIIOKHBIX JeTajei

3.3 | Bragern:

3.3.1 | HaBeixamu 3D neuatu Hanbosee pacnpoCTPaHEHHBIX TeXHOIOTHH

4. CTPYKTYPA JUCLUILIMHBI (MOAYJIST)

Bun HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | YUacos | Jlureparypa | IlpIlo
3aHATHSH / Kypc AroT

Paznen Pa3znen 1. Benenune B aJyIuTHBHbIE TEXHOJIOTH

Jlex BBeneHue B aniuTUBHbBIE TEXHOJIOTUU. [IpUHIIUIIBI U METOBI 6 2 JI1.1
HM3TOTOBJICHHUS JeTasIeii MOCIOWHBIM HaHEeCeHHEM MaTepuaina /JIex/ JI1.2J13.1

JIab BBeneHue B aiiuTUBHBIC TEXHOJIOTUHU. [IpUHIIUTIBI U METOIBI 6 2 JI1.1
HM3TOTOBJICHHUS JIeTaJICH MMOCIOWHBIM HaHEeCCHHEM Matepuaina /J1ad/ JI1.2J13.1

Cp BBenenue B anquTUBHBIE TEXHOJIOTUHU. [IpUHITUIIBI U METOBI 6 6 JI1.1
M3TOTOBIICHUS JieTaneil MocIoiHBIM HaHeceHueM Martepuana /Cp/ JI1.2J13.1

Pazgen Pa3nen 2. AxiuTHBHOE IPOU3BOACTBO

Jlex Matepuanbl 1 IPUHIUIBI IPOEKTUPOBAHUS AETANCH Ul alJUTUBHOIO 6 4 J1.1
npou3BocTBa /JIex/ JI1.2J13.1

Jla6 IIpoekTHpoBaHue AeTajel TUma Baj, 3ydodyaroe koyeco /J1ad/ 6 4 JI1.1
JI1.2J13.1

Cp Matepuansl 1 IPUHIUIBI IPOEKTUPOBAHUS JeTaNCH Ui alJUTUBHOIO 6 12 JI1.1
npousBocTsa /Cp/ JI1.2713.1

Jlex MaiuuHsl ¥ arperaTsl A7l aIUTHBHOTO MPpou3BoaCTBa /JIek/ 6 4 JI1.1
JI1.2J13.1

Jla6 MainuHsl ¥ arperaThsl Il aJIATHBHOTO Ipou3BoACcTBa /J1ab/ 6 4 JI1.1
JI1.2J13.1

Cp MamvHs! 1 arperatsl Ui aJAnTHBHOTO mpou3BocTaa /Cp/ 6 12 J1.1
JI1.2J13.1

Jlex ITocT-00paboTKa MPOU3BOIUMBIX AeTanei /JIek/ 6 2 JI1.1
JI1.2J13.1

JIa6 IToct-00paboTka nmpousBoauMbIX Aetaneil. [Ipupadotka neranei /J1ad/ 6 2 JI1.1

JI1.2713.1




Cp IToct-06paboTka npou3BoauMbIX Aetaneit /Cp/ 6 6 JI1.1

JI1.2J13.1
Paznen | Pazpen 3. 3D-Ileuars miacrmaccoii

Jlex 3D-neuath mractMaccoi. O6opynoBanue mis 3D-nevatn /JIex/ 6 2 JIT.1
JI1.2J13.1

Jla6 [Tewats meTaneit mo AIEKTPOHHBIM MoessiM /J1ab/ 6 2 J1.1
JI1.2J13.1

Cp 3D-neuats miactmaccoit. O6opyanoBanue 11t 3D-nevatu /Cp/ 6 8 JI1.1
JI1.2J13.1

5. COAEP)XAHUE JUCHHUIIJIMHBI (MOAYJISA)

1. BBenenue B afAUTHBHbBIE TEXHONOTUHU. [IpUHIINIIBI ¥ METOABI U3TOTOBIECHUS AeTaNell MOCIOWHBIM HAHECEHUEM MaTepHaa
BBenenne B AMCIMIUIMHY alINTHBHBIE TeXHOIOTHH. OOIIIe TOHATHS A JUTHBHBIX TeXHOJIOTHH. [IpenMyrnecTBa 1 HEJOCTATKI
TEXHOJIOTHH.

2. MaTepuasl 1 IPUHLIUIIBI IPOEKTUPOBAHMS AeTanel Ul aJANTUBHOTO TPOU3BOJICTB
ITpunnun neyaranus. Marepuaisl, UCIIOJIb3yeMBbIE B aJAUTUBHOM IIPOU3BOJCTBE. IIpoekTupoBanue AeTaneil ¢ y4eToM HECYHIUX
HArpy30K U pacloJI0oKeHUEeM AeTalel IMpH nevaTu.

2.1 IIpoexTrpoBaHue qeTaNei THIIA Bal, 3y04aToe KOJIECO
IIpoexTupoBaHue feTaneil THIA BaX U 3y04aToe KOJIECO, PAaCcIIOIOKEHHE AeTalel Py IeYaTH, Harpy3KH Ha BaJbl U KoJieca.

3. MammHbI 1 arperatbl i1 aJAUTUBHOI'O IMTPOU3BOACTBA
MammuHs! 1 arperaTel JUIA aITUTUBHOTO MTPOU3BOACTBA, UCIIOJIB3YEMBIC B 6I>ITy 1 IPOMBIIIIIICHHOCTH. OCHOBHEIE Y3JIbI 1 UX
Ha3HA4YCHMUC.

4. TTocT-00paboTKa MPOU3BOTUMBIX JeTaNeH
Mexannueckas 1 XuMu4eckas 00paboTka fetaseid mocie nedat. TeXHOIorun XxuMudeckoi oopadorku. IlepoxoBaTocTh
MOBEPXHOCTH TOCIIE [eYaTu.

4.1 INocT-06padoTka mpom3BoANMEIX neTaneil. [IpupaboTtka nerameit
O6paboTka aeranei mocne neuaranus. [IpupaboTka getaneit mocae neyataHus.

5. 3D-mevats mmactMaccoi. O6opynoBanue s 3D-nieyatn
ITewats 00OpyIOBaHUEM U MaTepUATaMH, JOCTYITHBIMU B TaOOpaTOPHU.

5.1 IleuaTs meraneii 1Mo JIEKTPOHHBIM MOJIEISIM
Pa3paboTka Mozemnu IS TIeYaTH.

6. POH/J OIEHOYHBIX CPEJACTB

6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEICTB

Bormpocs! Tekymiero KOHTpoIs

6.2. Tembl NUCbMEHHBIX PadoT

[TucsMeHHbIe pabOTHI 0 JUCIUILINHAM HE IPEIyCMOTPEHBI

6.3. KoHTpoJIbHBIE BOIIPOCHI U 3aJaHUS

Bonpocs! Tekyero KOHTpoIs:
®OM no auctummie AJJ/IMUTUBHBIE TEXHOJIOI'MU.

1 laiite onpeneneHne aaIuTHBHOMY Ipon3BoacTBy (AIl)
(anauTUBHBIN TexHOMOTHUECKUi mporecc) (additive manufacturing);
2 Jlaiite onpenesieHre 000PYIOBAHUIO TS Al IUTHBHOTO
TIPON3BO/ICTBA;

3.Kakue cymiecTByIOT QyHKIHOHAIBHBIE OJIIOKH 000pYIOBaHHS IS
aJITATUBHOTO IPOU3BOICTBA?

4 Kaxas TeXHOJIOIus IPUMEHSIETCS IIPU CO3AaHUM U3JENIUH ¢ UCII0NIb30Ba-
HueM 3-D npuntepa?

5 Kaxue KOHCTpYKIIMOHHbIE MaTepHabl MPUMEHSIOTCS JUIs IIOCTPOESHUS U3-
Jenuit ¢ ucnosb3oBanueM 3-D npuntepa ? Jlaiite ux xa-

PaKTEpUCTUKY.

6. YKaxuTe OCHOBHbBIE TEXHUYECKHE XapaKTePUCTHUKH .

7 VKaXuTe OCHOBHBIE TPEUMYIIECTBA U HEJOCTATKH .

8 OnuinTe OCHOBHBIE 3TAIlbl U3TOTOBJICHUS U3ENUl ¢ IpuMeHeHueM 3-D




IIpunTepa.

9. laiite onpenenenue G-code;
10. Kaxwue cymecTByroT Buabl koMan B G-code?
11. Kakue cymiectByioT napameTpsl komang B G-code?

12. [TaiiTe onpeaeneHne TEXHOJIOTHH dKCTPY3HH MaTeprana (material
extrusion);

13. Kakoe 000opyaoBaHHe UCIIOIB3YETCs IS JaHHOTO Tpoiiecca?

14. Kakoe cbIpbe UCTIONB3YETCS AJIsl JAHHOTO Tporiecca?

15 Kaxkoit MexaHH3M CBSI3H HCIOJIB3YeTCs AT JAHHOTO mporecca?
4.5 Kaxoi HICTOYHHK aKTUBAIMK UCIIOJIBL3YETCs Ul JaHHOTO
npouecca?

16. Kakast BToOprdyHast 00paboTKa HCIIOIB3YEeTCs IS TAHHOTO
nporecca?

17. laiiTe onpeneneHne TEXHOIOTHH (hOTONONNMEPH3AIIIH B BaHHE
(vat photopolymerization);

18. Kakoe obopynoBaHue UCIIONB3YeTCs Ul JAaHHOTO Tpoiecca?
19. Kakoe cbIpbe uCnonb3yeTcs AJisl JAHHOTO Tporiecca?

20. Kakoii MmexaHI3M CBSI3U UCIOJIB3YETCS JAJIsl JAHHOTO Tporiecca?
21. Kakoii HCTOYHHK aKTUBALMU HCIIOIB3YyeTCs ISl JaHHOTO
nporuecca?

22. Kaxas BTopuuHas 00paboTKa HCIIONIB3YeTCs IS TaHHOTO
npouecca?

23. JlaiiTe onpenencHue TEXHOIOTUY NPSIMOTO 110ABO/IAa SHEPTUU U
Mmatepuana (directed energy deposition);

24. Kakoe ob6opynoBaHHe UCTIONIB3YeTCsl Ul JaHHOTO Tporecca?
25. Kakoe cblpbe HCHOAb3YyeTCs A TaHHOTO mpolecca’?

26. Kakoii MexaHM3M CBSI3U UCIIOJIB3YETCS AJIsl JAHHOTO Tporiecca?
27. Kakoil HCTOYHMK aKTUBALUY UCIIOJIb3YETCs Ul JAHHOTO
nporecca?

28. Kakas BTopuuHast 00pabOTKa HCIIONB3YeTCs IS TAaHHOTO
nporecca?

29. Kak paboraer npunrep st SLM-niedatu?

30. Kakue marepuansl npuMeHsitores 1 SLM-neqatu?

31. Kakue TexHuueckue raspl npumeHstorcs ains SLM-neyaru?

32. Kakue cymecTByOT METOIbI HOCTOOpabOTKH fAetanel nocie SLM-neyatu?

33. Kakue orpannyenus npucymu 3D-neyaru o texHoxorun SLM?

34 Kakue OCHOBHBIE 2JIEMEHTHI BHEIIHEH KOHCTpYKIMK 3D-nipuntepa Bel 3HaeTe?

35. Kaxue OCHOBHBIE 2JIEMEHTHI BHYTPEHHEH CTPYKTypsl 3D-npunTepa Brl 3HaeTe?

36. Kakoe (pyHKIIMOHAIBHOE HA3HAYCHUE KAX/I0TO U3 OCHOBHBIX 3JIEMEHTOB CTPYKTYphl 3D-nipuHTepa ?
37. Yro Takoe pakeib, MaTepral U Ha3HauYeHUE?

38. Kakoil Tun na3epHOro UCTOUHHUKA yCTaHOBIIEH B 3D-npunTepe?

39 Kak pabotaet npuntep ans1 FDM-neqatn?

40 Kakue Matepuainsl npumenstorces a1 FDM-nedaru?

41 Yro Taxoe punamMeHT?

42 Kakue 0CHOBHbBIE METOIbI MOCTOOPadOTKH AeTanei mocie FDM-nedatn Bol 3Haete?
43 Kakue orpanndenus npucyuu 3D-nedatu no texnonaorun FDM?

44 Yto Takoe 3D-ckanep? Kakue 0CHOBHBIE 2JIEMEHTHI €r0 KOHCTPYKUUH Brl 3HaeTe?

45 Kak paboTaroT nacCUBHbIE CKaHEPbI?

46 Kakne ocHOBHBIE METOBI cOOpa maHHEIX pr 3D-ckannpoBanuu Brl 3HaeTe? B uem nx otimune?
47 Ha uem 0CHOBaH METOJ] CTPYKTYPHPOBAHHOTO CBeTa?

48 Kakue pe:xumbl ckanupoBanus 3D-ckanepa monenu EinScan-Pro Bel 3HaeTe?

49 Kak u i1 kakux neneil npoussoautcs onrtumusanus CAD-monenn? Kakue npu 3ToM IpUMEHSIOTCS HHCTPYMEHTBI
MIPOEKTUPOBAHUS?

50 Kakue Tpu OCHOBHBIE CTpAaTErnu MOCTPOEHUs TPEXMEPHBIX MoJenell neraneit ans 3D-neyatu Bl 3Haere?

51 Yro Takoe pemeryarsie CTPyKTYphI?

52 Yo TaKo€ ONTHMHU3ALIHS TOIIOJIOTHHA?

53 Yto Takoe Mopoxaaroiee MOJAeIMpOBaHue (TeHEPAaTUBHBIA JU3aiiH)?

54 Yro Takoe mpaBWiIa Au3aiHa I Al JTATHBHOTO TIPOU3BOACTBA? 3a4eM OHH HEOOXOIUMBI KOHCTPYKTOPY?

55 Uro takoe noaaep:xku? Kaxkue ocHOBHBIE IIpaBuUila [U3aiiHa NOAAEPKEK ATl TEXHOJIOTHH aAJUTUBHOTO IPOU3BOACTBA Bl

3HaeTre?




56 Kaxkue criocoOs! opMHpOBaHUS pe3b0bI HA AETATSIX B YCIOBHUSX aIITUTUBHOTO Mpon3BoCcTBa Bel 3HaeTe?

57 Yto takoe usotponHocTs? Kak anusorponHocTs 3D-pacneuaTkoB BIUsSET HA AU3aiiH AeTanell B yCIOBUIX aJIUTUBHOTO
Ipou3BOJCTBA?

58 Kakyro pa3MepHyr0 TOUHOCTh 00€CTIEUNBAIOT TEXHOJIOTHU aIITATUBHOTO IIPOU3BOICTBA?

59 B 4em oTiIMYHe TEXHOIOTHYECKOI [ETTOYKH I TUTUBHOTO IIPOU3BOJICTBA OT IIENOYEK APYTHX ITPOH3BOICTBEHHBIX TEXHOIOTHIA?
60 Kaxue kaTeropuu poueccos aaIuTUBHOIO IPOU3BOCTBA Brl 3HaeTe?

61 Kakue kaTeropuu mporeccoB U TUITBI TEXHOJIOTHHU aIIUTUBHOTO MMPOU3BOACTBA MpeJHa3HAYECHBI IS IOJTydeHHe AeTalel 13
METaJIOB?

62 Kakue kaTeropuu MponeccoB U TUITHI TEXHOJIOTHH aJINTHBHOTO IIPOU3BOJICTBA NTPEAHA3HAYCHBI Il OTydeHHe AeTajleh U3
MOJIMMEPOB?

63 Kakue kaTeropuu mpoLecCcOB U TUITBI TEXHOJIOTHH aJIMTUBHOTO MIPOU3BO/ICTBA MPEAHA3HAYCHBI AJIsl IOTyYCHHUE ACTaleh 13
(oTomoIMMEpHOI CMOITBI?

64 Kakue kaTeropnu MpomeccoB M TUITHI TEXHOJIIOTHH aJINTHBHOTO IIPOU3BOJICTBA NTPEAHA3HAYCHBI VIS OTydeHNe AeTaleh U3
KOMITO3UTOB?

65 Kakue kaTeropuu mpoLeccoB U TUITHI TEXHOJIOTHU aJIMTHBHOTO MIPOU3BOJICTBA NIPEAHA3HAYCHBI JJIsI OTy4CHHUE ACTajeh U3
Oymaru?

66 Kakue kaTeropuu MmpoIeccoB U THITBI TEXHOJIOTHHU aIIUTUBHOTO MPOU3BOJICTBA MPEeJHA3HAYCHBI IS TIOTydeHHE AeTallel 13
necka?

67 Uto Takoe moctobpaboTka?

68 Kakue orepaiiii MOKET B ce0s BKIIIOYATh MOCTOOpaboTKa?

Hcropus pazBuTus

Uro TaKoe aJIUTUBHOE MIPOU3BOACTBO? ITouemy wucnons3yercs 3-D nmpousBoactBo»?
I'ne ucnons3yrores uzaenus All? IlpenmyiiecTBa afAUTHBHOTO IPOM3BOACTBA.

Oo0mee mpeacTaBiIeHUe IpoLecca aaIUTUBHOTO IPOU3BO/ICTBA

Pazniaust Mex 1y aqIUTHBHBIM IIPOU3BOJICTBOM M 00pabOTKON Ha CTAaHKAX C TPAJUIHOHHEIM CITOCOOOM ITPOM3BO/ICTBA.
IIpumenenue All B Mmenunyze

IIpumenenue All B a3pOKOCMHUYECKON MPOMBIIIUIEHHOCTH

[Tpumenenne AIl B aBTOMOOMIIBHON NTPOMBIIIICHHOCTH

TexXHOI0rus KOMIIBIOTEPHOTO MOJEIUPOBAHUS U IPOEKTUPOBAHUS

Jpyrue TexHonoruy, ceszanuble ¢ All

Hcnonp3oBaHue cloeB

Kiaccnguxanus Al mporeccos

IlepcriexTuBBl agAUTUBHOTO IPOM3BOJICTBA.

Oranbl aJAUTUBHOIO IPOU3BOJICTBA
Paznuuns trexuonoruit AIl

CucteMsl ¢ HCIOIb30BaHHEM METALIOB
O6paboTka U XpaHEHUE MaTEPHAIIOB
ITpoexTuposanue ms All

OCHOBHBIE IPHUHLIUIIBI IKCTPY3UOHHBIX CUCTEM
FDM/FFF npouecc
Marepuaisl Ui 3KCTPy3UOHHO NeyaTn

Orpannuenus FDM neuatu
Buoskerpysus
Jpyrue cucTeMbl SKCTpy3Ud

IIpouece poromonumepuzaum

Marepuaisl 1uis poriecca (poTonoIuMepu3aniy

SLA u DLP meron neuaru. IIpenmMyniecta 1 HEOCTAaTKH.
IopomkoBoe criekanue B CHOPMUPOBAHHOM CII0€

MexaHu3MBI CIIEKaHUS TOPOIIKOB

ITapameTpsl TEXHOTOTHUECKOTO MPOLIECca M MOAETUPOBAHUE
PaboTa ¢ MOPOIIKOBEIMH MaTepHaIaMH [UIS TTe9aTH
IIpenmyiiecTBa 1 HEAOCTATKU MIPOLECCA IOPOIIKOBOIO CIIEKAHUS
ITpouecckl NTaMUHUPOBAHHUS TUCTOBBIX (CIOUCTBIX) MAaTEPHANIOB
VY 1bTpa3ByKOBOE alJUTUBHOE IPOU3BOICTBO

IIponecc neyaTy NOPOMIKOBBIMU METalJIaMU

[IpeumymiecTBa 1 HEJOCTATKH U3AEIHH, HalleYaTaHHBIX U3 MOPOIIKOBBIX METANIOB




Bromxernsie cuctemsr All

JIBroKymiye CUITBI IPSIMOTO IU(POBOTO MPOU3BOJICTBA
[Tpon3BOACTBO MM MTPOTOTHIUPOBAHHE?

OrneHKH 3aTpaT Ha IPOU3BOACTBO

Y4er 3aTpaT B X0/1€ )KU3HEHHOTO LIUKJIa U3EeTHs

Mudposoe Oyayiee

VaaneHue noanepKUBaOLIEro MaTepuaia

VYiy4iieHue TeKCTYpbl HOBEPXHOCTH

[ToBblIeHHE TOYHOCTH

ViydureHue 3CTeTHIECKOTO BOCIIPUSTHS

IToaroToBKa K UCIOJIIL30BAHUIO B KAUECTBE MOJEIH

VydieHue cBONCTB U3AETUI

IMoxnrotoska moxaeneit CAIIP: daiin STL

IIpoGnemsl ¢ datimamu STL

Manunymsiuun ¢ STL-daiinom

3a npenenamu popmara STL

I1O B nomomp Al

®Dopmar daiina agIUTHBHOTO IPOU3BOJICTBA

ITeuats mopenei uz PLA miactuka

ITedats Mozenelt u3 PLA nnactuka ¢ pacTBOPUMBIMH ITOIAECPIKKAMU
ITeuats mopeneit u3 ABS mnactuka

ITeuats Mopeneii u3 ABS mnactuka ¢ pacTBOPUMBIMH MOJACPKKAMHU
ITedaTs Mozenelt U3 31aCTUUHBIX MAaTEPUAIIOB

IledaTs Mozenelt ¢ pa3HOM TOJIIMHON CIIOS

Ileyats Mozeneli ¢ pa3HON CKOPOCTBIO

IleuaTs Mozenel ¢ pa3HbIM 3all0JTHEHUEM

Br16op anresupyroiero marepuana

OpueHTanus Mojenel Ha pabodel TOBEPXHOCTH Iepe eYaThio
OnTuMu3anysi BpeMeHH MevYaTH u31enui

1. Kakoit MarTcpuaj UCTIOJIB3YIOT I II€YAaTH HAarpy>KCHHbBIX ITOABMIXXHBIX Y3JI0B MariuH?

A - ABS

b — Heitnon (monmamum)*
B-PLA

I' -PETG

2. Kakoe ocHOBHOE MMPpEUMYIIECTBO aJITUTUBHOTO IIPOU3BOJICTBA neranei?

A — Huskas cebecToMMOCTh POU3BOACTBA €AMHUYHBIX AeTaneii™

b — Bricokas mpo4YHOCTS JIeTasneil, o CPaBHEHHIO C JPYTUMHU TEXHOJOTUSIMHU U3TOTOBIICHUS
B — Bo3M0XXHOCTH TPOWHOM 3KCTPY3UU

I" — KoMnakTHOCTh NpOU3BOICTBEHHBIX MAILIUH

3. Ilousarue AAJIUTUBHBIC TCXHOJIOI'HH. ..

A — 310 000011IEHHOE Ha3BaHUE TEXHOJIOTHH, OTBEYAIOINX 3a XpaHEeHHUe, epeaady, 00padoTKy, 3aIIUTy U BOCIIPOU3BEICHIE
MH(OPMALUH C UCIOJIB30BAHHEM KOMIIBIOTEPOB

b — D10 MeTox co3maHusg TpEeXMEPHBIX 00BEKTOB, JIeTaNIeil MK BEIIeil ITyTeM ITOCIOHHOT0 100aBIeHU MaTepraa: IacTHKa,
MeTtaiia, OeroHa u T.n1.*

B — D10 001aCTh HAayKH 110 U3YYEHHIO 3aKOHOMEPHOCTEH, ISHCTBYIONIHNX B POLECCE U3TOTOBICHHS MallIMH

I' — DT0 HampaBieHUE HAYKH, CHICNUATTI3UPYIOLIeecs Ha pa3paboTKe U MPUMEHEHHH 00BEKTOB, pa3Mep KOTOPBIX COCTABIIACT OT
€IMHHII 10 HECKOJIBKIX COTCH HAHOMETPOB

4. Boibepute IpaBUIIbHYIO NOCIIEI0BATEIBHOCTh JEHCTBUIN IIPU CO3MaHUH U3/ENHS aJIUTUBHBIMH TEXHOJIOTUSIMU
A — Ananmus, npoextupoBanue 3D-Mozenu, neyars, TPaHCIIOPTUPOBKA

b — Pa3bopka, cHATHE pa3MepoB, co3/laHue pabovero yepTexa, MPOM3BOJACTBO, COOpKa

B — TpancnopTHpOBKa, paciiakoBKa, MOHTaX, BBOJ B 9KCILTyaTaIHIO

I' — IIpoextupoBanne 3D-moxenu, BEIBOJ Ha I1e4aTh, e4aTh, cOopka™

5. Kak BrusieT yMeHblIEHHE TOIIIUHBI IEYAaTaEMOTr0 CII0sl Ha CKOPOCTh MevaTn?

A — VBenuuuBaercs

b — Ymenbmmaercsa™®

B — He u3mensercs

6. Kaxkoii metox 3D-nieyatu pamoHaIbHEHN BCEro MPUMEHSTH ISl AeTallel «XyJ0KECTBEHHON HanpaBIeHHOCTH»? (PUTYPKH,




001M1I0BKa, HEOOBIINE KOPITYCHBIE IETATH U T.1I.)
OtBet: ®oTOMOMMMEpHAS TICUaTh
7. Yto o3HayaeT TeXHOJIOTHs mmeuatn SLS?

OtBeT: TeXHOMOTHS M3TOTOBICHHS M3/ICNUH CIOKHBIX TPOCTPAHCTBEHHBIX ()OPM TP OMOIIH IIIABICHHS IIOPOIIKOBEIX COCTaBOB
JIa3€POM.

8. Uto o3HauaeT TexHojiorus rmeuatu FDM?

Ortger: [leuaTs MeTOAOM MOCHOWHOTO HanoxkeHus. [IpencTapnser co6oi mpouecc aaIuTUBHOTO TPOU3BOJCTBA, KOTOPBIH
peanu30BBIBaeTCs Oaroaaps SKCTPYy3UH MaTEPHUAIOB.

9. Yro o3HayaeT TexHoaorus meuyatu DLP?

Otgert: JIns mocTpoeHHs MOJIENIEH HCIOMB3YIOTCS KHUIKUE (POTONMOIMMEPHBIE CMOJIBI, 3aTBEPICBAOIIIE TI0]] BO3ICHCTBHEM
CBETOBBIX BOJIH.

10. Yto o3HavaeT TexHonorus neyatu PJM?

OtBet: TexHonOrUs NMeYaTH, B KOTOPOH KUIKHE aKPUIOBBIE IIOJIMMEPHI HAHOCSTCS CIOSIMU Ha CTPOUTENBHYIO TIIATPOPMY C
MOMOIIBIO TIEYATAIOUICH TOJIOBKU M OTBEPIKAAIOTCS 101 Bo3ciicTBueM Y D-nam.

6.4. MeTogu4yecKkne MaTePUAJIbI, ONIPeIeISIONINe POLEeAYPHI OLEeHUBAHUS

Kputepuu onieHuBaHMs:

"HEyIOBIETBOPUTENEHO" - CTY/IEHT TOKa3bIBAET CIA0BIH ypOBEHb TEOPETHISCKUX 3HAHHH, HE MOXKET IIPHBECTH IIPUMEPHI U3
peanbHOI npakTHKH. HeyBepeHHO U TOTHUECKH HETOCIeA0BATeIFHO N3IaraeT Marepual. HempaBmisHO OTBe4aeT Ha
JIOMIOJTHUTENBHBIE BOIIPOCHI WK 3aTPYIHSAETCSA C OTBETOM Ha HUX. He MMeeT 4eTKoro mpeacTaBiaeHus 00 U3ydaeMoM MaTepuaie,
JIOITycKaeT rpyoble omiOKH. JleMOHCTPUPYET YaCTHYHBIE, (hparMEeHTapHbIE, O4eHb TOBEPXHOCTHBIC YMEHHS, JAOITyCKasi rpyobIe
ommOKH. JIleMOHCTpHpYyeT HU3KHI YPOBEHB BIAJICHAS MaTEPHAIIOM, JIOITycKas Tpyosie ommoOku. Tect - MeHee 60% mpaBHIBHBIX
OTBETOB.

"ynoBneTBopUTENbHO" - CTYIEHT NOKa3bIBAET 3HaHKE OCHOBHOTO JIEKIIMOHHOT'O U NMPAKTUUECKOro Marepuana. B oTBere He Bceraa
MPUCYTCTBYET JIOTHKA U3IOKEeHUA. CTYICHT HCTIBITHIBACT 3aTPYIHECHHUS P NIPH BEJCHUH MPAKTHIESCKUX IIPAMEPOB.
®parmMeHTapHOE, 3HAHHUA 0e3 TPyOBIX ommOoK YacTH4HbIE, IEMOHCTPUPYET YMEHHUS 0e3 rpyOsix omnbok. He otpaboTanbr HaBEIKH
U TIpUEMBI CaMOCTOATENBHON paboThl 6€3 rpyOsIx ommbok. TecT- 60-74% MpaBHIBHBIX OTBETOB.

"xopomo" - CTyAeHT IT0Ka3bIBaeT JOCTATOYHBIH YPOBEHb TEOPETHUECKUX U NIPAKTHYECKUX 3HAHHH, CBOOOIHO OIepHpyeT
OCHOBHBIMH TIOHATHSIMH. YMEET aHAIU3UPOBATh MPAKTHUIECKNE CUTYAIlNH, HO TOITyCKaeT HeKOTOphIe morpenHocTH. OTBeT
MOCTPOEH JIOTUYHO, MaTepHall u3araeTcs rpaMoTHO. JleMoHCcTpanus 3HaHUH B 6a30BOM (CTaHAAPTHOM) 00bEME, CTOCOOHOCTH K
PEIICHUIO THIIOBBIX 3a1a4. JleMOHCTpalys yMeHui Ha 6a30BOM (cTaHIapTHOM) ypoBHE Biiajenne 6a30BbIMM HaBBIKAMH U
IIpUeMaMH 0] KOHTPOJIEM WM PYKOBOJACTBOM. TecT - 75-84% npaBUIIbHBIX OTBETOB.

"oTin4uHO" - CTYZEHT OKa3bIBAET HE TOJIBKO BEICOKUI YPOBEHb TEOPETUUECKUX 3HAHUH 110 U3y4aeMOM JUCLUILIUHE, HO U BUIUT
MEKIUCIUILTHHAPHBIC CBSI3U. YMeeT aHAIU3UPOBaTh MpakTHdecKkue cuTyanu. OTBET NOCTPOEH JIOTHYHO. Matepuan usnaraercs
YETKO, SICHO, apI'YMEHTHPOBAHO. Y MECTHO HCIIOJIb3YeTCsl HH)OPMAIIMOHHBIN U WILTIOCTPATUBHBIA MaTepuai. JleMoHcTpanus
BBICOKOTO YPOBHS 3HAHHH; CIIOCOOHOCTH CAMOCTOSTEIIFHOTO aHAIN3a M PEeaNTN3alny MOTyICHHBIX 3HAHUH. JleMOoHCTpanus yMeHnH
BBICOKOTO YPOBHSI; CHOCOOHOCTB Pa3paboTaTh CAMOCTOSTENILHBIN, XapaKTePHBII MOAXO0/ K PELICHHIO IOCTABICHHON 3a/1a4u.
BriasieHne HaBbIKaMU U ITpUEMaMH Ha BHICOKOM YPOBHE, CIIOCOOHOCTB JIaTh COOCTBEHHYIO OLICHKY H3ydaeMoro mMarepuana. Tect -
85-100% mpaBUIIbHBIX OTBETOB.

7. YHEBHO-METOJNYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHME JJUCHUIIJIMHBI (MO Y JIS)

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas JiuTEpaTYpa

ABTOpLI, COCTaBUTEIIN 3armaBue I/I3,£[aTCJ'IBCTBO, rona

JI1.1 |T'ynua H. B., FOpkos Jetanu MamvH: yaeOHUK Mockga: Jlans, 2013
C. A., KimokoB B. T'.,
I'ynmua H. B.

JI1.2 |enynsxos Oner Mexanuka. JleTany MaIIvH 1 OCHOBBI KOHCTPYHUPOBaHHSA: yueOHO- Hosocubupck: CI'YBT,
Hropesuu, METOJIMYECKOE MTOCOOHE ISl IPAKTUIECKONW U CAMOCTOATEIHbHON 2019

3aropoBckuit paboTsI
Bragumup
Buxroposuu

7.1.3. MeTtoanueckue pa3padoTKu

ABTOpBI, COCTaBUTENTH 3ariaBue W3narenscTBO, TOI




ABTOpBI, COCTaBUTETH 3ariaBue W3znarenscTBO, TOI
JI3.1 |bapaHoBckuit JleTanu MaluH U OCHOBBI KOHCTpyHpoBaHus. IIpoexTupoBanue Hosocubupck: CI'YBT,

Anexcanap MexaHuueckoro npusoja. [ToctpoeHne uepBIyHOro peayKkropa: 2021

MuxaitioBuy, METOIMYECKHE YKa3aHHs 1O BBITOJHEHUIO KyPCOBOTO IIPOEKTA

Cubpukosa Onbra

Hukonaesna

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MOJAYJIS)

Haznauenue ObopynoBanne
YuebHas ayJUTOpHs quist | AyoutopHas nocka; Komruiekt yde6HOM Mmebenu; MynsrumenuitHoe oOopymoBaHHE: HPOEKTOP
MPOBEICHUS 3aHATHIA | (CTAalMOHAPHBIN), SKpaH (cTanroHapHbii), [IK (crannoHapHbIii)

JICKIIMOHHOI'O THUIIa

JlabopaTopnsi ~ MeXaHM3MOB ¥ | AyanTopHas nocka, Kommiekr y4eOHOW Mebenmun, MymbTuMennitHoe 00OpyZOBaHHE: IIPOEKTOP
MamMH — y4deOHas aynutopus | (ctaumonapusii), [IK (mepeHocHoi); YcraHoBKa A JUHAMUYECKOW OaJaHCUPOBKH pOTOpa
uig mpoBeneHust JabopaTopHbix | TMM, YcraHoBKa JUIsi METPUYECKOTO CHMHTE3a KPHUBOLIUITHO-IION3YHHOIO MeXaHH3Ma, 00pasiibl
3aHATHHA MEXaHH3MOB U JleTajeit




