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AJTUTUBHBIE TEXHOJIOTHH

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi TexHHYecKkoil MEXaHUKH U MOAbeMHO-TPAHCIIOPTHBIX MAIIMH
O6pazoBarenbHas 26.03.02 HampaBmenne moxarotoBkn " KopaOiecTpoeHme, OKeaHOTEXHHKa
porpamMma CHCTEMOTEXHHKa 00bEKTOB MOPCKOIl HH(PPaCTPyKTypH"

IIpoduis "Kopabnectpoerue"
roJl Hayaja noArotosku 2024

Kpanmudukanus O0akaJyiaBp

dopma o0ydeHus ouHast

OO6m1ast TpyaA0EMKOCTh 23ET

YacoB o yaeOHOMY ITaHy 72 Bupgs! KOHTpoOJI B ceMecTpax:
B TOM 4YHCIIE: 3a4eThl 6

ayIUTOPHBIE 3aHATHUS 28
caMmocTosTeNbHast pabora 44

Pacnpe):leneﬂue YacCoB JUCHHUIVIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp | 6 (3.2)
Ha Kypce>) Uroro
Henens 153/6
Bun sanstui yin | po | yo PII
Jlexun 14114 (14 | 14
JlabopaTopHbie 1414 |14 |14
Uroro ayn. 28 |28 |28 |28
KonrakrtHast pabora |28 |28 |28 |28
Cam. pabora 44 (44 |44 |44
HUroro 72 (72172 (72
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Paboyast mporpamMma qUCIHHUILTAHBI

AJNINTHBHBIE TEXHOJIOTHH
pa3padorana B coorBercTBUM ¢ PI'OC:

DenepanbHbIil rocynapCTBEHHBIH 00pa30BaTENIbHBIN CTaHIAPT BHICIIET0 00pa30BaHus - OakanaBpuar 110 HapPaBICHHIO TOATOTOBKA
26.03.02 KopabnecTpoeHne, OKeaHOTEXHHKA ¥ CHCTEMOTEXHHUKA 00BEKTOB MOPCKOM HHPpacTpyKTyps! (prka3 MuHOOpHAYKH
Poccun ot 14.08.2020 r. Ne 1021)

COCTABJICHA HA OCHOBAHHH Y4e0HOI0 IJIaHA 00pa30BaTeIbHON MPOrPAMMBI:

26.03.02 Hampasnerne nmoarorokn " KopabiecTpoeHne, OKeaHOTEXHUKA M CHCTEMOTEXHHKA 0OBEKTOB MOPCKOH HHPACTPYKTYPHI"
IIpo¢uns "Kopabnectpoenue"
roJ1 Hayaja noArotosku 2024

Pabouyro nporpamMmmy cocraBuji(u):
Kk.m.H., [Joyenm, 3azopoeckuti Braoumup Buxmoposuu
Pabouas mporpamma ofoOpeHa Ha 3aceaHuU Kadeapbl TexHHYecKol MeXaHNKH U MOIbeMHO-TPAHCIOPTHBIX MALIHH

3asenyromuii kadenpoii [Taxomosa Jlrogmuna BiagumuposHa



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 | letanu MalIvH U OCHOBBI KOHCTPYUPOBAHUS

2.1.2 | Teopust MEXaHU3MOB U MalllMH

2.1.3 | Marepuanosenenue

2.1.4 | HauepTarenpHast reoOMeTpuUs 1 HHXKEHEpHAs Tpaduka

2.1.5 | Texaudeckas ¢pu3nka

2.2 | AucuMnJMHbI M NPAKTHKH, A5 KOTOPbIX OCBOEHUE TAHHOH TUCHUILUINHBI (MO1Y/Is1) HEOOX0AMMO KaK
npeauiecTByIoLee:

3. KOMIIETEHLIMY OBYYAIOILETOCSl, ®°OPMHUPYEMBIE B PE3Y.JIBTATE OCBOEHHS JUCLATLIMHBI
(MOZY.JIA)

OIIK-2: Cnioco0eH MOHUMATH NPUHIHUIIBI PA00THI COBPEMEHHBIX HH(OPMANMOHHBIX TEXHOJIOTHIi U HCIOJIB30BATH UX JI51
peueHust 3a1a4 npogecCHOHAJIBLHOM 1eATeJbHOCTH

OIIK-2.3: Mcnonp3yeT METOAbI MOAETUPOBaHUs (TpaguuecKoro, KOMIbIOTEPHOT'0) MPU PEIIEHUH 3a1a4 IpodecCHoOHAIbHON
JeATENbHOCTH

B pe3yabTaTe 0CBOCHUSA JUCHHUIIIMHBI oﬁyqalomuﬁca JOJIZKCH

3.1 |3naTh:

3.1.1 | Teopetnueckue ocHoBbI 3D mewatu. OcobeHHOCTH TexHOIoTHi 3D mevatu

3.2 | YMeTh:

3.2.1 | Ilpumensats TexHonoruu 3D mevaTy s U3rOTOBJICHUS HECIOXKHBIX IeTajei

3.3 | Bnagersn:

3.3.1 | Haeixkamu 3D neyatu Hanboee pacipoCTpaHEHHBIX TEXHOIOTHH

4. CTPYKTYPA JUCIHUILINHBI (MOY.JIST)

Bun HaumeHoBaHuUe pa3ae/ioB U TeM /BU] 3aHATHS/ Cemectp | YacoB | Jluteparypa | IIpIlo

3aHATHS / Kypc

Paznen | Pa3smen 1. BBeneHue B aJIUTHBHBIE TEXHOJIOTH

Jlek BBeneHue B anuTHBHBIE TEXHOJIOTUU. [I[pUHITUIIBI U METOBI 6 2 JI1.1
M3TOTOBJICHHUS JIeTalIel MOCIOWHBIM HaHECeHHEM MaTtepuana /JIex/ JI1.2713.1

JIab BBeneHue B anuTHUBHBIE TEXHOIOTUU. [I[pUHIIUIIBI U METOBI 6 2 JI1.1
M3TOTOBJICHUS AeTalIed MOCIOWHBIM HaHEeCeHHeM Matepuaina /J1ab/ JI1.2J13.1

Cp BBeneHue B aiiuTUBHBIC TEXHOJIOTUHU. [[pUHITUTIBI U METOBI 6 6 JI1.1
M3TOTOBJICHHS JIeTaJICH MOCIOWHBIM HaHeceHHeM martepuana /Cp/ JI1.2J13.1

Pazpen | Pa3spen 2. AxiuTuBHOE IPOU3BOICTBO

Jlex Martepuainsl 1 IPUHLIUIBI IPOEKTUPOBAHUS JeTaleH Ui alITUTUBHOIO 6 4 JI1.1
nponsBoacTa /Jlex/ JI1.2713.1

JIab IIpoexTupoBanue neTaneil TUMIA Baj, 3yduaToe xoxeco /J1ab/ 6 4 J1.1
JI1.2J13.1

Cp Marepuanbl ¥ IPUHIUIBI TPOSKTUPOBAHUS ACTACH JUIS alTATUBHOTO 6 12 JIT.1
nponsBozcTea /Cp/ JI1.2J13.1

Jlex ManHs! ¥ arperaTsl JUIs aJIMTHBHOTO MTPOU3BOJICTBA /JIex/ 6 4 JI1.1
JI1.2J13.1

JIab MaiuuHsl 1 arperaTsl Il aJIMTUBHOTO Ppou3BocTBa /J1ab/ 6 4 JI1.1
JI1.2J13.1

Cp MainuHbl ¥ arperaThbl sl aJIMTHBHOTO mpou3BoacTBa /Cp/ 6 12 JIT.1
JI1.2J13.1

Jlex ITocT-00paboTka MPOU3BOIUMBIX AeTanei /JIek/ 6 2 J1.1

JI1.2J13.1

AroT




JIab IocT-06paboTka nponsBoanMsIx aetaneit. [Ipupadorka neraneit /J1ab/ 6 2 J1.1
JI1.2J13.1

Cp TTocT-00paboTka nmpou3BoaUMbIX Aetanei /Cp/ 6 6 JI1.1
JI1.2J13.1

Paznen | Pazpes 3. 3D-Ileuars miiacrmaccoi

Jlex 3D-neuats mractmaccoir. O6opynoBanune mist 3D-nevatn /JIex/ 6 2 J1.1
JI1.2J13.1

JIab [Teuats netaneit mo MEKTPOHHBIM MoaesM /J1ab/ 6 2 JI1.1
JI1.2J13.1

Cp 3D-neuath mractMaccoi. O6opymnoBanue st 3D-nevatu /Cp/ 6 8 JI1.1
JI1.2J13.1

5. COJAEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

1. BBenenue B anguTHBHBIE TEXHOJIOTUH. [IpUHIUIIBI 1 METOBI H3TOTOBJICHUS I€Tael TOCTIOMHBIM HAHECEHHEM MaTepHalia
BBenenne B TUCIMIUTMHY alAUTUBHBIE TeXHOMOTHH. OOIIMe TOHATHS aATUTUBHBIX TEXHOJIOTHH. [IpenMyiecTBa 1 HeTOCTaTKU
TEXHOJIOTHH.

2. Marepuansl ¥ IpUHIMIIEI IPOEKTUPOBAHUS JeTanel A aJAUTUBHOIO IPOU3BOJICTB
IIpunnun neyaranus. Marepuaiibl, UCIIOJIb3yEeMbIE B aIUTHBHOM IIPOU3BOACTBE. [IpoekTupoBaHue neTanei ¢ yueToM HEeCyIuX
Harpy3oK U pacrojoKeHUeM AeTallel IpH nevyarty.

2.1 IpoexTupoBaHue AeTanei THIIA Bal, 3y04aToe KOJIeco
ITpoexTupoBaHue feTasel TUIA BaJl M 3y04aTOE KOJIECO, PAacHOJIOKEHNE AeTalleil IPH Ile4aTH, Harpy3KH Ha BaJIbl M KoJeca.

3. MamwuHb 1 arperarsl UL aIUTUBHOTO IPOU3BOACTBA
Mainussl 1 arperaTsl Ul aJAUTUBHOTO IPOU3BOACTBA, UCIIOJIb3YEMBIC B 6bITy 1 IPOMBIIIIICHHOCTH. OCHOBHEIE Y3JIbl U UX
Ha3HA4YCHHUC.

4. IToct-06paboTKa MPOU3BOAUMBIX JeTaneil
MexaHnueckas 1 XuMH4ecKast 00paboTka neraneit nocie neyatu. TexHonornu xumMmudeckoi oopadotku. lllepoxosatocth
MOBEPXHOCTH TIOCIIE [IeYaTH.

4.1 TToct-06paboTKa npou3BoauMbIX Aetaneid. [Ipupabotka geraneit
O6paborka neranei nociue nevaranus. [IpupaboTka aerasneit nmocie neyaTaHus.

5. 3D-nevats mmactMaccoit. O6opynoBanue st 3D-nevatu
ITevaTh 000OpyI0BaHHEM U MaTepHalaMH, JOCTYITHBIMHU B Jab0OpaTopuu.

5.1 IleuaTs neraneil Mo MEKTPOHHBIM MOJEIISAM
Pa3paboTka Moaenu Ui IeYaTH.

6. POHJ OIEHOYHBIX CPEJACTB

6.1. ITepeyeHb BUIOB OLICHOYHbIX CPEACTB

Bormpock! Tekymero KOHTpoIIs

6.2. Tembl NCHMEHHBIX PadoT

[IucemeHHbIC pa6OTLI M0 AUCHMINIMHAM HE NPEAYCMOTPEHBI

6.3. KoHTpoabHbIe BONIPOCHI U 3a]aHUS

Bomnpocs! Tekyiero KOHTPOIIs:
DOOM mo guctmmumrae AJIJIMTUBHBIE TEXHOJIOI'MU.

1 Hdaiite onpeneneHne aqiuTHBHOMY MIpou3BoACTBY (AIl)
(amauTHUBHBIN TeXHOJIOTHUECKHit mporiecc) (additive manufacturing);
2 aiite onpeneneHne 000pyI0BaHUIO IS QI TATUBHOTO
MIPOM3BOJICTBA;

3.Kakue cyniecTByIOT pyHKIHOHAIbHbIE OJIOKH 000pyIOBaHUS IS
aJTATHBHOTO TIPOU3BOICTBA?

4 Kaxkast TeXHOJIOTHsI IPUMEHSETCS IPU CO3IaHUU M3JEIHH C UCTIOIb30Ba-
Huem 3-D npunTepa?

5 Kakue KOHCTPYKIIMOHHBIE MaTepUaJIbl IPUMEHSIOTCS AJISI IOCTPOEHUS U3-
Jenuii ¢ ucronab3oBanueM 3-D npunTepa ? Jlaiite ux xa-

PaKTEepUCTUKY.

6. YKa)XuTe OCHOBHbIE TEXHUUECKUE XapaKTEPUCTHKH .




7 YkaxuTe OCHOBHBIE IIPEUMYIIECTBA U HEJOCTATKH .
8 OnuInTe OCHOBHBIE 3TAIlbl M3TOTOBIEHHS U3/eNuil ¢ mpumeneHueM 3-D
ITpunTtepa.

9. HMaiite onpenenenue G-code;
10. Kakue cymiectByroT BubI KoMana B G-code?
11. Kaxue cymecTByroT mapameTpsl koMas B G-code?

12. MaiiTe onpesencHne TEXHOJIOTHU IKCTPY3UH MaTepuaa (material
extrusion);

13. Kaxoe 000pyaoBaHHE HCIONIB3YESTCS I JAaHHOTO Tporiecca?

14. Kakoe ceIpbe HCHONB3YeTCs ISl JAHHOTO mpoliecca?

15 Kakoit MexaHu3M CBSI3H UCIOJIL3YETCA JUI JaHHOTO mporecca?
4.5 Kaxoll MICTOYHMK aKTUBAaIMM UCIIOJIb3YETCs Ul JAHHOTO
nporecca?

16. Kakast BTopudHast 06paboTKa HCIOIb3yeTCs AJIs1 TAHHOTO
nporecca?

17. Jaiite onpeaeneHre TEXHOIOTMH (POTONOIMMEPHU3alliU B BaHHE
(vat photopolymerization);

18. Kaxoe obopymoBaHHE HCIIONIB3YETCS IS JAaHHOTO TIporiecca?
19. Kaxoe cpIpbe HCHONB3yeTCs I JAaHHOTO Tporiecca?

20. Kakoii MexaHM3M CBSI3U UCIIOJIB3YETCs AJIsl JAHHOTO Tporiecca?
21. Kakoil HICTOUHUK aKTHBALIUU UCTIOIB3YETCs ISl JAHHOTO
npouecca?

22. Kakas BTopu4Has 00paboTKa UCIOIB3yeTCs Al TaHHOTO
npouecca?

23. JlaiiTe onpeaeneHne TEXHOIOTUH MPSIMOTO MOABO/IA SHEPTHU U
Mmatepuana (directed energy deposition);

24. Kakoe 000pyIoBaHHE HCIIONIB3YESTCS IS TAHHOTO TIporiecca?
25. Kakoe cbIpbe UCIOIb3yeTes AJls JaHHOTO Ipouecca’?

26. Kakoil MexaHu3M CBSI3M UCIOIB3YETCs sl JAHHOTO Ipoliecca?
27. Kakoi HCTOYHHK aKTHBAIMU HCIOJB3YSTCs LIS TAHHOTO
nporecca?

28. Kaxas BTopuuHas 00pab0TKa UCIIONIB3YeTCs I JaHHOTO
nporuecca?

29. Kaxk paboraer npuntep 1t SLM-nieqatu?

30. Kakue marepuansl npuMeHstoTes 1t SLM-neqatu?

31. Kakue TexHu4eckue rasbl npumeHstorcs anst SLM-neyaru?

32. Kakue cymecTByIOT METOIBI TOCTOOPAOOTKH netaieii mocie SLM-nieqatn?

33. Kaxue orpanuueHus npucymu 3D-negatu no rexsonoruun SLM?

34 Kakue OCHOBHBIC AJIEMEHTHI BHEIIHEH KOHCTpyKiMu 3D-nipuHTepa Bwl 3Haete?

35. Kakue 0CHOBHBIE 3JIEMEHTBI BHYTPEHHEN CTpyKTYpbl 3D-nipunTepa Bl 3HaeTe?

36. Kakoe ¢yHKIIMOHANEHOE Ha3HAYCHUE KAXKIOTO U3 OCHOBHBIX JIEMEHTOB CTPYKTYphI 3D-mpuHTEpa ?
37. Yro Takoe pakeib, MaTepHal U Ha3HaueHHe?

38. Kakoii TuI 1a3epHOro MCTOYHMKA ycTaHOBIIeH B 3D-nipuHTepe?

39 Kaxk paboraer npuntep mist FDM-neuatu?

40 Kakue marepuainsl npuMeHsiroTes 1uisi FDM-newatn?

41 Yto Takoe GumamMeHT?

42 Kakne ocHOBHBIC METOJBI TOcTOOpaboTky neraneii mocine FDM-neuatn Bel 3Haete?
43 Kakue orpanndenus npucyuu 3D-neuatu no texHoaoruu FDM?

44 Yro takoe 3D-ckanep? Kakue ocCHOBHbBIE 3JIEMEHTHI €r0 KOHCTPYKIUHN Brl 3HaeTe?

45 Kak paboTaroT MacCUBHbIE CKaHEPHI?

46 Kakue oCHOBHbBIE METOIbI cOOpa maHHBIX MpH 3D-ckanupoBanuu Bel 3HaeTe? B yem ux ortnuune?
47 Ha yem OCHOBaH METO/]] CTPYKTYPUPOBAaHHOTO cBeTa?

48 Kakue pexumsl ckanuposanus 3D-ckarepa moxenu EinScan-Pro Bsl 3HaeTe?

49 Kak u juis kakux uenei npousoautcs ontumusaius CAD-monenn? Kakue npu 5ToM NpUMEHSIOTCS HHCTPYMEHTBI
IIPOEKTUPOBAHU?

50 Kakue Tpu OCHOBHBIE CTPaTeTUH MOCTPOCHUS TPEXMEPHBIX Mogenelt neranei aus 3D-negatu Ber 3Haere?

51 Yto Takoe peuieryarbie CTPYKTypbI?

52 Yto Takoe ONTUMH3AIUS TOMOJIOTUN?

53 Yto Takoe MopoxIaroniee MOACINPOBaHNE (TeHepaTUBHBIN AN3aiiH)?

54 Yro Takoe mpaBuia Au3aiHa Uil alJUTHBHOTO POU3BOACTBA? 3aueM OHU HEOOXOIUMBI KOHCTPYKTOPY?




55 Uro takoe moanepxku? Kakue ocHOBHBIE paBUiia 1n3aifHa MOJAEPKEK ATl TEXHOJIOTHIA aATUTUBHOTO MPOU3BOCTBA BhI
3HaeTe?

56 Kaxwe criocoOs! popMIpOBaHUs pe3hOBI HA IETASX B YCIOBHSX aITATHBHOTO pon3BoCcTBa BEI 3HaeTe?

57 Yro takoe m3oTponHOCcTh? Kak aHM30TponHOCTS 3D-pacneuaTkoB BIMsAET HA AU3AiH AeTaiel B yCIOBUIX aJIUTHBHOTO
pOU3BOJCTBA?

58 Kakyro pa3MepHyr0 TOYHOCTb 00ECIIEUNBAIOT TEXHONOTUH aAUTHBHOTO IPOU3BOACTBA?

59 B yem OTIMUUE TEXHOJOTHUECKON IETIOYKY aITATUBHOTO IPOU3BOICTBA OT LEMOYEK JPYrHX MPOU3BOJICTBEHHBIX TEXHOIOTHIA?
60 Kakue kaTeropuu mpoLeccoB aJIUTHBHOTO MPOU3BOACTBA Byl 3HaeTE?

61 Kakue kaTeropuu mpomeccoB M TUITHI TEXHOJIOTHH aJINTHBHOTO IIPOU3BOJICTBA NTPEAHA3HAYCHBI Il OTydeHHe AeTajleh U3
METaJIOB?

62 Kakue kaTeropuu MpoLecCOB U TUITBI TEXHOJIOTHH aJIMTUBHOTO MIPOU3BO/ICTBA MPEAHA3HAYCHBI AJIsI IOTy4YCHHUE ACTaleh 13
noJyimmMepoB?

63 Kakue kaTeropnu MponeccoB M TUITHI TEXHOJIIOTHH aJINTHBHOTO IIPOU3BOJICTBA NTPEAHA3HAYCHBI IS OTydeHNe AeTaleh U3
(hoTomoaMMepHO CMOIIBI?

64 Kakue kaTeropuu MpoLecCcOB U TUITHI TEXHOJIOTHU aJIMTUBHOTO MIPOU3BOJICTBA NIPEAHA3HAYCHBI JJIsl IOTyYCHHUE ACTajeh 13
KOMITO3UTOB?

65 Kakue kaTeropuu MpoIeccoB U THITBI TEXHOJIOTHHU aIIUTUBHOTO MPOU3BOJICTBA MPEeJHA3HAYCHBI IS TIOTydeHHE AeTallel 13
Oymaru?

66 Kakue kaTeropuu mpomeccoB U TUITHI TEXHOJIOTHH aJIMTUBHOTO MIPOU3BOJICTBA NIPEAHA3HAYCHBI Il OTy4eHHUE AeTajleh U3
necka?

67 Uro Takoe mocrobpaboTka’?

68 Kakue onepanui MOKET B ce0s BKJIIOYaTh MOCTOOpaboTKa?

HUcropus passurus

Yro TaKoe aJIUTHBHOE HIpPOU3BOJACTBO? Ilouemy wucnonesyercs 3-D npousBoacTBo»?
I'ne ucnonwzyrores uznenust AI1? [IpeumyiecTBa aqAUTHBHOTO IPOM3BO/ICTBA.

Oomee mpeacTaBIeHUE Tpoliecca aIIUTHBHOTO IIPOU3BOJICTBA

Pasnuuus Mexxay aJAUTUBHBIM IPOU3BOJICTBOM H 00pabOTKON Ha CTaHKaX C TPaJULIUOHHBIM CIIOCOOOM NMPOU3BOACTBA.
[Ipumenenne All B menuiuHe

IIpumenenue All B a3pOKOCMUYECKON IPOMBIIIIIEHHOCTH

IIpumenenne AIl B aBTOMOOMIBHOM MPOMBIIIIEHHOCTH

TexHonoruss KOMNBIOTEPHOTO MOAETUPOBAHUS U IPOEKTUPOBAHHS

Jpyrue TexHonoruu, cszanusle ¢ All

Hcnons3oBanue cnoes

Knaccugukamus Al nporeccos

IlepcriekTHBBl aJAUTUBHOTO MPOU3BOICTBA.

Ortansl aJAUTHBHOTO IPOM3BOACTBA
Paznuunst rexunonoruii ATl

CucTeMsBI ¢ HCIOIb30BaHHEM METAJLIOB
O06paboTka U XpaHEHHE MaTEPHAIOB
IIpoextuposanue s All

OCHOBHBIE IPUHLUIIBI 3KCTPY3UOHHBIX CUCTEM
FDM/FFF npouecc
Martepuaisl A1 9KCTPY3UOHHOM Ie4aTH

Orpannvenus FDM nedatu
buoskcrpysus
Jpyrue cucreMsl 3KCTpy3un

Iporecc GpoTomomumepu3auu

Martepuansl ams nporecca GOTOMOTUMEPU3AIHN

SLA u DLP meron neuyaru. [IpenmMymiectBa 1 HeIOCTaTKH.
ITopormikoBoe criekaHue B cQOPMUPOBAHHOM CJIOE

MexaHU3MBI CIIEKaHUs TIOPOIITKOB

ITapaMeTpbl TEXHOIOTHYECKOTO MPOLIECCa U MOACTHPOBAHHE
PaboTa ¢ moponIKOBEIMH MaTepHaIaMHK JJIs eYaTh
[IpenmyiecTBa U HEJOCTATKH MPOIIECCa MOPOITKOBOTO CIICKAHHMS
IIpornecchl TaMIHUPOBAHUS TUCTOBBIX (CIIOUCTHIX) MATEPUATIOB
VY IbTpa3sByKOBOE aITUTHBHOE IPOU3BOCTBO




IIpouece neyaTn MOPOIIKOBBIMU METaJJIAMH

[IpenmylinecTBa 1 HEOCTATKU U3JICIIUNA, HATIEYATAaHHBIX U3 MIOPOIIKOBBIX METAJIIOB
Bromxkernrie cuctemnl Al

JIBIDKyIINE CHITBI IPSIMOTO NU(GPOBOTO POU3BOACTBA
IIpon3BOACTBO MM MPOTOTUIHPOBAHUE?

O1neHKH 3aTpar Ha IPOU3BOICTBO

VYder 3aTpaT B X0/1€ )KU3HEHHOTO [IUKJIa W3S

Hudposoe Oyaymiee

VY naneHnue noiepKUBaroIIEro MaTepraina

VYiydureHue TeKCTYphl TOBEPXHOCTH

[loBbIICHNE TOYHOCTH

VYiy4iieHue 3cTeTHYECKOr0 BOCIIPUSATHS

IToaroroBka K HCIOJIH30BAHUIO B KAYECTBE MOJICITH

VYydieHne cBOHCTB U3AETHi

Ioaroroska moxeneit CAIIP: ¢aitn STL

ITpobnems ¢ dpaitmamu STL

Manunymsiaun ¢ STL-daiinom

3a mpenenamu ¢popmara STL

T10 B momoms AIT

dopwmar daiina aaTITHBHOTO MPOU3BOICTBA

IleuaTs momemnei n3 PLA mmactuka

ITeuats Mopeneii 3 PLA macTuka ¢ pacCTBOPUMBIMH MOAACP)KKAMU
ITeuars Mmonenei u3 ABS miacruka

[Tewars Mmozpeneit 3 ABS mactuka ¢ pacTBOPUMBIMHE MOAIEPKKAMU
IleuaTs Mozenelt U3 ATACTUYHBIX MaTEpUAIIOB

IleuaTs Mozenel ¢ pa3HOM TONMHOMN CIIOS

[Tewarp Mopeneil ¢ pa3HO CKOPOCTHIO

Ileyats Mozenel ¢ pa3HbIM 3aI0THEHUEM

Br16op aaresupyroriero Mmareprana

OpueHTanus Mojieseil Ha paboueil TOBEPXHOCTH TMepe]l eYaThio
OnTrMU3aIHs BpeMEHU MeYaTH H3IeAi

1. Kakoit MaTcpua UCIIOJIB3YIOT JIA I€YaTU HAarpy>KCHHBIX ITOABMXHBIX Y3JI0B MamuH?

A - ABS

b — Heitnon (monuamum)*
B-PLA

I' - PETG

2. Kakoe ocHOBHOE NPpEeUMYHICCTBO aJIUTUBHOI'O IPOMU3BOACTBA nerajnei?

A — Huskas cebecTOMMOCTh POU3BOACTBA €AMHUYHBIX AeTaneii™

b — Bricokas mpoYHOCTS JIeTasei, 0 CPAaBHEHHIO C JJPYTUMHU TEXHOJOTUSMHU U3TOTOBIICHUS
B — B03MOXXHOCTB TPOHHON SKCTPY3UH

I" — KoMmakTHOCTh MPOU3BOICTBEHHBIX MAILIUH

3. [loHsTHE aNTUTUBHBIC TEXHOJIOTHH. ..

A — 310 00001IEHHOE HA3BaHNE TEXHOJIOTHH, OTBEYAIOIIUX 3a XpaHEHHe, Iiepeiady, 00paboTKy, 3alIUTy U BOCIIPOU3BEICHUE
uH(pOpMaLUH C UCTIOIB30BaHUEM KOMIIBIOTEPOB

b — D10 MeTox co3maHus TpEXMEPHBIX 00BEKTOB, IETANICH MK BEIIeH ITyTeM ITOCIOHOTO T00aBICHU MaTepraa: TIacTHKa,
MeTaiia, 0eToHa U T.1.*

B — D10 065acTh HayKH MO U3YyUEHUIO 3aKOHOMEPHOCTEH, IEHCTBYIOLIMX B MIPOIIECCE U3TOTOBIECHHS MAIIUH

I' — Do HampaBiieHNE HAYKH, CHIEMAIN3UPYIOIIeecs Ha pa3pabOTKe M NPIMEHEHNH 00BEKTOB, pa3Mep KOTOPBIX COCTABIISET OT
€IMHMIT 10 HECKOJIBKIX COTEH HAHOMETPOB

4. Beibepure mpaBUIbHYIO IOCIEJOBATENbHOCTD ASHCTBHIA NPH CO3JAHUM U3AENUS aIJUTUBHBIMU TEXHOIOTUSIMU
A — Anamus, npoektuposanue 3D-Mojenu, ne4ars, TPAaHCIOPTUPOBKA

b — Pa3bopka, cHATHE pa3MepoB, CO3[aHIe pabouero yepreka, IPOU3BOACTBO, COOpKa

B — TpancnopTupoBKa, paciakoBKa, MOHTa, BBOJ B 9KCILITyaTalluIO

I' — IlpoextupoBanne 3D-Momenu, BEIBOJ Ha IleYaTh, eJaTh, cOopka™

5. Kak Bauser YMEHBUICHUC TOJIIIUHBI I€EYaTa€MOIo CJI0s Ha CKOPOCThb reyatu?

A — YBennuuBaeTcs
b — YMensbmaercs*




B — He u3mensercs

6. Kakoii Mmeton 3D-1nieqatyt paroHaIbHEH BCETO IPUMEHATH JUIA IeTaleil «XyI0KeCTBEHHOH HarpaBiIeHHOCTH»? ((DHUTYpKH,
00JINIIOBKA, HEOOJIBIINE KOPITYCHBIC JETAH U T.1.)

Otget: DoTONOMMMEPHAS TICUaTh
7. Yto o3HayaeT TeXHOIOTHs mmeuatu SLS?

OtBeT: TexHomorus U3roTOBICHUS PI3]:[CJ'IPII>1 CJIOKHBIX MMPOCTPAHCTBCHHBIX (bOpM IIpHU TOMOIIN MJIABJICHUA MTOPOUIKOBBIX COCTABOB
Ja3epoOM.

8. Uro o3HavaeT TexHoynorus neyatu FDM?

Ortsert: [leuats MeTOIOM NOCIIOWHOTO HanmoxeHus. [Ipeacrasnser coboil mporece aaIUTUBHOTO IPOU3BOACTBA, KOTOPBIH
pean30BbIBaCTCS OIaroapst 5KCTPy3UH MaTepHaJIOB.

9. YUrto o3HayaeT TexHoNorusa neyatu DLP?

OrtBeT: HJ’I?[ IMOCTPOCHUA Mojenen HCIIOJB3YHOTCA XUAKUC (bOTOHOHI/IMepHLIe CMOJIBI, 3aTBEPACBAONIUC 1O BO3JIEHCTBUEM
CBCTOBBIX BOJIH.

10. Yrto o3nauaeT TexHonorus neyatu PJM?

Otget: TexHONOTUS TIEYaTH, B KOTOPOH JKUIKHE aKPUIOBBIE TIOIMMEPHI HAHOCSTCS CIIOSIMH Ha CTPOUTENBHYIO TIATPOPMY C
MTOMOLUIBIO II€YaTAIOUIEH TOJIOBKM U OTBEPKAAIOTCS 110/ Bo3aeiicTBueM Y @D-nami.

6.4. MeTronmueckue MaTepuaJibl, ONpeae/sonme npoueaypbl OHeHUBaHUA

Kpurepun oueHusanus:

"HeynoBIeTBOPUTENBHO" - CTyIEHT IOKa3bIBaeT ClIa0blil ypOBEHb TEOPETHUECKUX 3HAHUH, HE MOXKET IIPUBECTH NPUMEPEI U3
peanbHOH NpakTHKH. HeyBepeHHO ¥ JTOTHYeCKH HETIOCIe0BaTeIbHO N3JIaraeT Marepual. HempaBmisHO oTBe4aeT Ha
JIOTIOJTHUTENbHBIC BOIIPOCHI WIIN 3aTPYIHSAETCSA C OTBETOM Ha HHUX. He MMeeT 4eTKoro mpeAcTaBIeHus 00 U3ydaeMoM MaTepuaie,
JIOITycKaeT rpyoble omnOKy. JleMOHCTPUPYET YaCTHYHBIE, (hparMEeHTapHbIe, OYeHb TOBEPXHOCTHBIC YMEHHMS, JAOITyCKasi rpyoble
ommOKH. J[eMOHCTpUpYyeT HU3KHI YPOBEHB BIAJICHNS MAaTEPHAIIOM, JIOITycKast Tpyosie ommoOku. Tect - MeHee 60% mpaBHITEHBIX
OTBETOB.

"ynoBaeTBOPUTENBLHO" - CTyEHT IOKa3bIBAET 3HAHWE OCHOBHOI'O JIEKLIMOHHOTO M MIPaKTUYECKOro Matepuana. B oTBere He Bceraa
HPUCYTCTBYET JIOTHKA U3N10KeHUs. CTYIEHT UCTIBITHIBAET 3aTPYAHEHUS IPU NIPU BEJEHUH NPAKTUIECKUX IPHUMEPOB.
®parmeHTapHOE, 3HAHUA 0e3 TPyOBIX ommOoK YacTHYHEIE, IEMOHCTPUPYET YMEHHMS 0e3 rpyOnix ommnbok. He oTpaboTaHbl HaBEIKH
U IpUEMBI CaMOCTOATENIBHON PaboThI 6e3 rpy0sIx ommbok. Tect- 60-74% MpaBHIBHBIX OTBETOB.

"xopomo" - CTy/IeHT MOKa3bIBAET JOCTATOUHBIN YPOBEHb TEOPETHUECKUX U MIPAKTHUECKUX 3HAHUIL, CBOOOJHO OMepUpyeT
OCHOBHBIMH TIOHATHSIMHU. YMEET aHAIN3UPOBATh MPAKTHUCCKUE CUTYAIlNH, HO TOITyCKaeT HEeKOTOphIe orpemHocTH. OTBeT
MOCTPOEH JIOTUYHO, MaTepHall u3JaraeTcs rpaMoTHO. JleMoHCTpanus 3HaHui B 6a30BOM (CTaHAAPTHOM) 00BbEME, CTOCOOHOCTH K
PELIEHHIO TUMOBBIX 3a1a4. JleMoHcTpanus ymMmeHuit Ha 6a30BoM (cTaHIAapTHOM) ypoBHE Briagenue 6a30BbIMHM HaBBIKAMH U
IIpUeMaMHM 0] KOHTPOJIEM WM PYKOBOACTBOM. TecT - 75-84% npaBUIIbHBIX OTBETOB.

"oTu4HO" - CTYEHT [TOKa3bIBAET HE TOJIBKO BEICOKUI YPOBEHb TEOPETUUECKUX 3HAHUH 110 U3y4aeMOM JUCLUILINHE, HO U BUIUT
MEXIUCIUILTHHAPHBIC CBSA3U. YMeeT aHAIN3UPOBaTh IpakTHdecKue cutyanuu. OTBET IOCTPOEH JIOTHYHO. Martepuan u3naraercs
YETKO, SICHO, QpI'yMEHTUPOBAHO. ¥ MECTHO UCIIOIb3yeTCsl HHYOPMALMOHHBII U MIUTIOCTPATUBHBIN MaTepual. JleMoHCTparus
BBICOKOTO YPOBHS 3HaHHH; CIIOCOOHOCTH CAMOCTOSTENIFHOTO aHAJIN3a M PEeaNTH3alny MOTYICHHBIX 3HaHUH. JleMoHCTpanus yMeHnH
BBICOKOTO YPOBHSI; CHOCOOHOCTH Pa3pabOoTaTh CaMOCTOSTENILHBIN, XapaKTEPHBII MOIX0/ K PELICHHIO IOCTABICHHON 3a/1a9u.
Brnanenue HaBbIKaMu U IPHEMaMU Ha BEICOKOM YPOBHE, CHOCOOHOCTh JJaTh COOCTBEHHYIO OIIEHKY M3ydaeMoro Marepuana. Tect -
85-100% npaBUIbHBIX OTBETOB.

7. YHEBHO-METOJNYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE JJUCHUIIJIMHBI (MO Y JIs)

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas IuTEpaTYpa

ABTOpLI, COCTaBUTECIIN 3armaBue I/I3,I[3.T€J'ILCTBO, rona

JI1.1 |T'ynua H. B, FOpkoB | Jeranu MamuH: yd4eOHUK Mocksa: Jlansb, 2013
C. A, KimoxoB B. T,
I'ynmua H. B.

JI1.2 | Mlenyznsxos Oner Mexannka. JleTanyu MamIvH ¥ OCHOBBI KOHCTPYHUPOBaHHSA: yaeOHO- Hosocubupck: CI'YBT,
Hropesuy, METOAMYECKOE MOCOOHe AT MPAKTUYECKON U CaMOCTOSTEIbHON 2019

3aropoBCKUi paboTsI
Bragumup
Bukroposuy

7.1.3. MeTronuueckue pa3padoTku

ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, 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 3aHATHI | (CTalMOHAPHBIN), SKpaH (cTarroHapHbii), [1IK (crannoHapHsbIii)

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




