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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:
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roJ1 Hayaja noArotosku 2025
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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 JI1.2
M3TOTOBJICHHUS JIeTalIel MOCIOWHBIM HaHECeHHEM MaTtepuana /JIex/ JI1.1J13.1

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

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

Pazpen | Pa3spen 2. AxiuTuBHOE IPOU3BOICTBO

Jlex Martepuainsl 1 IPUHLIUIBI IPOEKTUPOBAHUS JeTaleH Ui alITUTUBHOIO 6 4 J1.2
nponsBoacTa /Jlex/ JI1.1J13.1

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

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

Jlex ManHs! ¥ arperaTsl JUIs aJIMTHBHOTO MTPOU3BOJICTBA /JIex/ 6 4 J1.2
JI1.1J13.1

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

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

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

JI1.1J13.1

AroT




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

Cp TTocT-00paboTka nmpou3BoaUMbIX Aetanei /Cp/ 6 6 J1.2
JI1.1J13.1

Paznen | Pazpes 3. 3D-Ileuars miiacrmaccoi

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

JIab [Teuats netaneit mo »IeKTPOHHBIM MoessaM /J1ab/ 6 2 JI1.2
JI1.1J13.1

Cp 3D-neuath mractMaccoi. O6opymnoBanue st 3D-nevatu /Cp/ 6 8 J1.2
JI1.1J13.1

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 neranei 1o 37IEKTPOHHBIM MOJIEISAM
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 3Talbl U3TOTOBICHUS U3AENUH ¢ TpUMeHeHneM 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 onpesencHre TEXHOJIOTHHU IKCTPY3UH MaTteprana (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 ITOABO/Ia DHEPTUH 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 2JIEMEHTBI BHEIIHEH KOHCTpYKIMK 3D-npuHTepa Bei 3HaeTe?

35. Kakue oCHOBHBIE 3JIEMEHTBI BHYTpEHHEHN cTpyKTypsl 3D-nipunTepa Brl 3Haete?

36. Kakoe yHKIIMOHANBFHOE Ha3HAYECHUE KAKIOTO U3 OCHOBHBIX AJIEMEHTOB 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 ocHOBHBIE 3JIEMEHTHI €r0 KOHCTpYKIMHU Bbl 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 ju1g kakux uenei npouspogurcs ontumusanus CAD-monenn? Kakue npu 3TOM 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 a3pOKOCMHUYECKON IPOMBIIIUIEHHOCTH

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 IPUHLIUIIBI 3KCTPY3UOHHBIX CUCTEM
FDM/FFF npouecc
Martepuaisl A1 9KCTPY3UOHHOH Ne4aTu

Orpannvenus FDM nedatu
buoskcrpysus
Jpyrue cucteMsl 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 3CTeTHUECKOrO BOCIIPUSTHS

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 Mozeneil U3 3IACTUYHBIX MaTEPUaAIOB

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. Kakoii MaTepuain UCTIONB3YIOT AJIS IEUaTH HATPY>KEHHBIX TOABIKHBIX Y3JI0B MAIINH?

A - ABS

b — Heiinon (monunamun)*
B-PLA

I'-PETG

2. Kakoe 0CHOBHOE MPEUMYIIECTBO aJAJUTHBHOTO IIPOU3BOCTBA ACTaICH?

A — Huskas ce6ecTOMMOCTh TIPOU3BOICTBA SIMHIIHBIX JeTaneii™

b — BbIcOkas IpOYHOCTh JETANEH, 10 CPABHEHUIO C APYTHUMU TEXHOJIOTUSMH U3TOTOBICHUS
B — Bo3M0HOCTb TpOHOM SKCTPY3UU

I' - KoMnakTHOCTh IPOU3BOJICTBEHHBIX MAIIUH

3. Ilouarue agquTUBHBIE TEXHOJIOTHH. ..

A — D10 0000mIEHHOE HA3BaHNE TEXHOJIOTHH, OTBEYAIOIINX 32 XpaHEHHe, Iiepeiady, 00paboTKy, 3alIUTy U BOCIIPOM3BEICHHUE
UH(pOpPMALIUH C UCTIOIB30BaHHEM KOMIIBIOTEPOB

b — Drto MeTon co3aHus TpeXMEPHBIX OOBEKTOB, JACTANICH MM BEIICH ITyTeM MOCIOHHOr0 J0OaBIeHNs MaTepuaa: IIacThKa,
Meraiia, OeroHa u T.x.*

B — 310 061acTh HAYKH IO H3y9EHHIO 3aKOHOMEPHOCTEH, AEHCTBYIONINX B IPOIECCe H3TOTOBICHUS MAIIHH

I' — Dro HanpaBieHne HayKH, ClieHUaIM3Upyolleecs Ha pa3paboTKe U IPUMEHEHHH 00BEKTOB, pa3Mep KOTOPBIX COCTaBIsET OT
€/IMHUII 10 HECKOJIBKMX COTEH HAaHOMETPOB

4. Beibepure npaBUIBHYIO MOCIEI0BATENLHOCTD NEHCTBUI IPH CO3MaHUH U3LETHSI aATUTHBHBIMU TEXHOIOTUIMHU

A — Ananu3s, npoextupoBanue 3D-mozenu, nevats, TPaHCIIOPTUPOBKA

b — Pa36opka, cHATHE pa3MepoB, CO3aHue pabovero YepTexa, MpOoru3BOICTBO, COOpKa
B — TpancnopTupoBKa, pacnakoBKa, MOHTaXX, BBOJ B DKCILTyaTallHIO

I' — [IpoekTrpoBanue 3D-Mo/1eNH, BEIBOJ Ha Me4aTh, nevyarhb, coopka*

5. Kak Bnusier yMEeHbILICHHE TOJIIMHBI IEYaTaeMOT0 CJIOSI HA CKOPOCTb MedaT?
A — YBeanuuBaeTcs

b — Ymensmaerca*
B — He u3mensercs




6. Kaxkoit metox 3D-rnieuatu pandoHaibHeil BCEro IPUMEHSTD JUIsl IeTallell «XyI0)KECTBEHHOW HANPaBIeHHOCTU»? (PUTYpKH,
00JTHIIOBK, HEOOJBIINE KOPITYCHBIC IETAIU H T.1I.)

OtBet: @oTONOIMMEPHAS TIEYaTh
7. Yrto o3HayaeT TexHoJOrHs neyatu SLS?

OtBet: TexXHOIOrUs U3rOTOBICHHMS HU3IETUN CIIOKHBIX IMPOCTPAHCTBECHHBIX d)OpM IIPpY IOMOIIY ITJIABJICHUSA IMTOPOIIKOBBIX COCTAaBOB
JIa3CpoM.

8. Uro o3nauvaeT Texnonorus neyatu FDM?

Ortger: [leuats MeTOmOM MOCIIOWHOTO HanmoXeHH. [Ipencrasnser coboif mporiece aaIUTHBHOTO IPON3BOCTBA, KOTOPBIH
peannu3oBbIBaeTCs Onarofaps SKCTPy3UH MaTepHAaIOB.

9. Uto o3HayaeT TexHOIOTHsA neyatu DLP?

Otgert: st mocTpoeHus MojieNeil HCIOAB3YIOTCS KUAKUE (POTONOIMMEPHBIE CMOJIBI, 3aTBEPAEBAIOIIIE 0] BO3EHCTBUEM
CBETOBBIX BOJIH.

10. Yo o3nauaeT texuonorus neyatu PJM?

OtBet: TexHOMOTHS TIEYaTH, B KOTOPOH JKHIKHE aKPUIOBBIE TIOIMMEPHI HAHOCATCS CIIOSMH Ha CTPOUTEIBHYIO ITaThOpMy C
MOMOIIBIO TI€YaTaOUIeH TOJIOBKU U OTBEPAKIAIOTCS O] Bo3aciicTBueM Y d-nami.

6.4. Meroaudeckue MaTepuaJibl, ONpeae/sonme npoueaypbl OeHUBaHUuA

Kpurepuu ouenusanus:

"HeynoBieTBOpUTENbHO" - CTY/AEHT MOKa3bIBaeT C1a0blii ypOBEHb TEOPETUYECKUX 3HAHUHN, HE MOXKET MIPUBECTH MIPUMEPHI U3
peanbHON NpakTuKH. HeyBepeHHO M TOrMYeCKH HEMOCIEN0BaTENBHO N3IaraeT Marepual. HenpaBuiibHO 0TBe4aeT Ha
JIOTIOTHUTENNBHBIC BOIIPOCHI MM 3aTPYAHSACTCS C OTBETOM Ha HHUX. He MMeeT 4eTKoro mpeAcTaBiIeHus 00 H3ydaeMoOM MaTepuaie,
JI0ImycKaeT rpy0sle omuoku. JleMOHCTpHUpYyeT YacTUYHbIE, (PparMeHTapHbIe, OUCHb IIOBEPXHOCTHBIC YMEHUS, JOIIyCKas IpyoObIe
omoOku. JleMOHCTpUpYeT HU3KHUI ypOBEHb BIIaJICHHsI MAaTEPUAJIOM, JOITycKas rpyosie ommoOku. Tect - menee 60% mpaBHIIBHBIX
OTBETOB.

"ynoBneTBOpUTENsHO" - CTYICHT MOKa3bIBACT 3HAHUE OCHOBHOTO JICKIIMOHHOTO U NMPAKTHYECKOT0 MaTrepuana. B oTBere He Bcerna
HPUCYTCTBYET JIOTHKA U3N0KeHUsI. CTYCHT UCTIBITHIBACT 3aTPYAHEHUS IPU NIPU BEJCHUH NPAKTUIECKUX IPUMEPOB.
®parmenTapHoe, 3HaHUA 6e3 rpyObIX ommO0Kk YacTHdHbIE, IEMOHCTPUPYET yMeHHs Oe3 rpy0bIx ommbok. He oTpabGoTaHbl HaBBIKH
U IpUEMBI CaMOCTOATENIFHON paboThI 6e3 rpy0sIx ommoOok. Tect- 60-74% MpaBHIBHBIX OTBETOB.

"xopomro" - CTy/IeHT MOKa3bIBAET JOCTATOUHBIN YPOBEHb TEOPETHUECKUX U MIPAKTHUECKUX 3HAHUIL, CBOOOTHO OIepupyeT
OCHOBHBIMHU TTOHATHSIMU. Y MEET aHAIU3UPOBATh MPAKTUYECKUE CUTYAIlMH, HO OITyCKaeT HEKOTOpble morpemHocTi. OTBeT
MOCTPOEH JIOTHYHO, MaTepHa H3J1araeTcsi IpaMoTHO. JleMOHCTpalys 3HaHHi B 0a30BOM (CTaHIapTHOM) 00BEME, CIOCOOHOCTB K
pEIIeHUIO THIIOBBIX 3a7a4. JleMoHcTparys yMeHHi Ha 6a30BOM (CTaHZAPTHOM) ypoBHE Branenne 6a30BbIMH HABBIKAMH U
IpUeMaMHy IO0J KOHTPOJIEM UIH PyKOBOACTBOM. TecT - 75-84% mpaBUIBHBIX OTBETOB.

"oTnn4HO" - CTyAEHT MOKAa3bIBAa€T HE TOJILKO BBICOKUI ypOBEHb TEOPETHYECKUX 3HAHUN MO H3ydaeMOH JUCHUILUINHE, HO U BUIUT
MEKIUCIUIUTHAPHBIC CBSA3U. YMeeT aHAIN3UPOBATh IpaKTHIecKie cuTyanui. OTBET IOCTPOEH JIOTHYHO. MaTtepuai n3naraercs
9eTKO, SICHO, apTYMEHTHUPOBAHO. Y MECTHO UCIIONB3yeTCsI HHPOPMAMOHHBIA U WIIMIOCTPAaTUBHBIN MaTepual. JleMOHCTpaIus
BBICOKOTO YPOBHSI 3HaHHMI1; CIIOCOOHOCTH CAaMOCTOSITEJILHOTO aHAJIN3a U PealIN3alii MOTy4EeHHBIX 3HaHHUH. JleMoHCcTpauns ymeHuit
BBICOKOTO YPOBHS; CHOCOOHOCTH Pa3padoTaTh CaMOCTOSTENBHBIN, XapaKTePHBIH ITOIX0/] K PEIIEHHIO IOCTAaBICHHON 3a/1a9H.
Brnanenue HaBbIKaMU U IPHEMaMH Ha BEICOKOM YPOBHE, CHOCOOHOCTH JJaTh COOCTBEHHYIO OIIEHKY M3ydaeMoro Marepuaina. Tect -
85-100% mpaBUIIBHBIX OTBETOB.

7. YHEBHO-METOJNYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIHUIIJIMHBI (MOY JIS)

7.1 Pexomenayemasi JutepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI

JI1.1 |Menynsxos Omer Mexannka. JleTany MamIvH ¥ OCHOBBI KOHCTPYHUPOBAHHSA: yaeOHO- Hosocubupck: CI'YBT,
Hropesuu, METOJIMYECKOE MTOCOOHE ISl MPAKTUIECKON U CAMOCTOATEIbHON 2019

3aropoBckuit paboTsI
Bnapumup
Buxroposuu

JI1.2 |T'ynua H. B, FOpkoB | Jeranu MamuH: y4eOHHK Mocksa: Jlans, 2013
C. A, KimokoB B. T,
I'ynua H. B.

7.1.3. Meroauyeckue pa3padoTku

ABTOpBI, COCTaBUTEIU | 3arnaBue W3narenscTBo, rox




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




