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AJTUTUBHBIE TEXHOJIOTHH
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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 2023

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

3aBenyromuii kadenpoit 3aroposckuii Bnagumup BukropoBud



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. KOMIIETEHIIMH OBYYAIOIIETOCA, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCITUITJINHBI

(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 | OcHOBHEIE ATAITBI CO3JaHUs TPEXMECPHBIX 00BEKTOB MCTOAaMHU aJIUTHBHOI'O NPONU3BOACTBA, CII0COOBI l'[pe[[BapPITeJ'[LHOﬁ

ONTUMU3AIIUU TPECXMEPHBIX 06’LGKTOB, OCHOBHBIC OHII/I6KI/I, BO3HHKAOOIME B XO0A€ IMMOATOTOBKHU TpeXMepHOI\/‘I MOJEC/IH, a

neyaTtu u (bnmqecm/le MPUHIHUIIBI, JIC)KAIIUEC B UX OCHOBC.

TaKke METO/BI UX YCTPAaHEHHUs], CYIIECTBYIOIINE alTrOPUTMbI OCTPOCHUS 0OBEKTOB, OCHOBHBIE TEXHOJIOTUH TPEXMEPHOIM

3.2 | YMeTh:

3.2.1 | Ienath BoIOOp HanboIIee MOAXOAIIETO METOIa TPEXMEPHO MMeYaT, HCXOAs U3 PU3NUECKUX TPUHIIMIIOB U OTPaHHYCHUI

METOJa, IMOJIb30BaThCs IMPOTPaMMHBIM obecrieyeHrEM JJIA Hpe,[[BapHTeJ'ILHOﬁ MIPOBCPKHU TpeXMepHOﬁ MOJCIN U

METO/IaMH TI€YaTH, TIOA0UPATh MApaMeTPhl H AITOPUTMBI II€YATH B 3aBUCHMOCTH OT HUCIIOJIL3yEMOr0 MaTepHalia U BUa
00BEKTA.

HCTIPABIICHU S OI_[II/I60K, pacmiosgaratb MOZCIb U CTPOUTH MOAACPKMUBAOIINEC CTPYKTYPBI B COOTBETCTBUE C UCIIOJIB3YEMBIMU

3.3 | Bragern:

3.3.1 | HaBbIkaMu aHaIM3a IOCTABIEHHON 3a/1a4d U3TOTOBIICHUS 3aJaHHOTO TPEXMEPHOTr0 00BEKTA, BBIBICHHS IPOOIEMHBIX

MCCT IIpH MOCJICAYIOIIEM U3TrOTOBJICHUN 00BbeKTa MCTOAaMHU aJIMTHUBHOI'O IPONU3BOJACTBA, BBIGOpa HauboJjee IOAXOAAIIUX
MCTOIOB TpeXMepHOﬁ II€4aT B COOTBCTCTBHUH, BI)I60pa Haunboee TOAXOAAIINX MapaMETPOB, MAaTCPHUATIOB U AJITOPUTMOB
Te4yaT, UCIIPaBIICHU OIIHOOK TPUAHTYJISIIIANU B XOJA€ MOATOTOBKU MOJCIIN K IPOLECCY NeYaTH, nNeuaT Ha KOMMEPIYECKU

JOCTYITHBIX TPEXMEPHBIX MpHHTepax kiaacca FDM u SLA/DLPc.

4. CTPYKTYPA JUCIHUILIMHBI (MOYJIST)

Bun HaumeHoBaHMe pa3fesioB H TeM /BH/ 3aHATHS/ Cemectp | Yacos | JIutepatypa | IIpIlo
3aHATHSA / Kype AroT
Pazpen |Paspen 1. BBegeHue B aJiMTUBHBIE TEXHOJIOTH
Jlek BBesneHue B aiiuTHBHBIE TEXHOJIOTUHU. [[pUHITUIIBI U METOBI 6 2 JI3.1J13.2 0
M3TOTOBJICHHUS JIeTaJIeH MMOCIOWHBIM HaHEeCeHHeM MaTtepuaina /JIex/ JI3.3
JIab BBenenue B anquTHBHBIE TEXHOIOTUU. [IpUHITUIIBI U METOBI 6 2 JI3.1 JI3.2 0
M3TOTOBJICHUS AeTalIed MOCIOWHBIM HaHeCeHHeM Matepuana /J1ad/ JI3.3
Cp BBenenue B aqiUTUBHbBIE TEXHOJOTHH. [ [pUHIIUITBI ¥ METOBI 6 6 JI3.1 JI3.2 0
M3TOTOBJICHHS J€TaJICH MOCIOWHBIM HaHeceHHeM mMatepuana /Cp/ JI3.3
Pazpen | Paspen 2. AxiuTUBHOE IPOU3BOICTBO
Jlek Marepuanbl ¥ IPUHIUIIBI TPOEKTUPOBAHUS ACTACH IS alTUTUBHOTO 6 4 JI3.1J13.2 0
nponsBoxcTBa /Jlex/ JI3.3
JIab IIpoexTupoBanue neTaneit THIa Baj, 3yduaroe xoxeco /J1ab/ 6 4 JI3.1J13.2 0

JI3.3




Cp Marepuanbl ¥ IPUHIUIIBI IPOEKTUPOBAHUS AETaICH s alTUTUBHOTO 6 12 JI3.1JI3.2
npousBocTsa /Cp/ JI3.3

Jlex MainuHsl ¥ arperaThsl sl aJIATHBHOTO MPou3BocTBa /JIek/ 6 4 JI3.1 JI3.2
JI3.3

J1ab MaruHsl 1 arperaTsl JUTsl aJIMTHBHOTO Tpou3BoIcTBa /J1ab/ 6 4 JI3.1J13.2
JI3.3

Cp MaiuuHsl ¥ arperaTsl 1J1sl aAIMTUBHOTO Nipou3BoacTBa /Cp/ 6 12 JI3.1 JI3.2
JI3.3

Jlek IMocT-06padoTka MPOM3BOANMBIX aeTaneit /JIex/ 6 2 JI3.1J13.2
JI3.3

JIab IocT-06pabdoTka npomsBoanMeIx aetaneit. [Ipupadorka neraneit /J1ad/ 6 2 JI3.1J13.2
JI3.3

Cp TTocT-00paboTka Mpou3BoaUMbIX Aetaneii /Cp/ 6 6 JI3.1J13.2
JI3.3

Pazpen | Paspen 3. 3D-Ileyats miacrmaccoit

Jlex 3D-neuats mractmaccoir. O6opynoBanune st 3D-nevatn /JIex/ 6 2 JI3.1J13.2
JI3.3

JIab INeuats petaneit Mo MEKTPOHHBIM MopenaMm /J1a6/ 6 2 JI3.1J13.2
JI3.3

Cp 3D-neuath miactMaccoi. O6opynoBanue st 3D-nevatu /Cp/ 6 8 JI3.1J13.2
JI3.3

5. COJAEPKAHME JUCLUILIMHBI (MOAYJIST)

6. POHJI OIEHOYHBIX CPEJICTB

6.1. ITepeueHb BHI0OB OLICHOYHBIX CPEACTB

Bompocs! Tekymero KOHTpost

6.2. Tembl nUCbMEHHBIX padoT

[TuceMeHHEBIC pa6OTLI IO TUCHUTIUIMHAM HE IMPEAYCMOTPECHBI

6.3. KoHTpoJIbHBIC BONIPOCHI M 32/IaHUSA

Bomnpockl TeKyIero KOHTpoJIs:
OOM 1o pucnunnuae AJJJIUTHUBHBIE TEXHOJIOI'MH.

1 Jaiite onpenenenue aaquTUBHOMY Tpou3BoAcTBY (AIl)
(ammuTHBHEIN TexHONOrHMYecKHi mponece) (additive manufacturing);
2 JlaiiTe onpeaeneHre 000pyR0BaHHUIO AT aAJUTHBHOTO
MPOU3BOJICTBA;

3.Kakue cymecTBYIOT QYHKIIMOHAIBHBIC OJIOKH 000pYIOBaHHUS IS
aJINTUBHOTO NMPOU3BOJICTBA?

4 Kakast TeXHOJIOTHsI IPUMEHSETCS IPU CO31aHUU M3JEIHA C UCTIOIb30Ba-
Huem 3-D npunrepa?

5 Kakue KOHCTPYKIMOHHbBIE MaTEpUalIbl IPUMEHSIOTCS AJIS IOCTPOEHUS U3-
Jenuii ¢ ucrnoib3oBanueM 3-D npunrtepa ? Jaiite ux xa-

PaKTEPUCTHUKY.

6. VYKaXXuTe OCHOBHBIE TEXHUUECKUE XapAaKTEPUCTHUKH .

7 YKaxxuTe OCHOBHbBIE IIPEUMYIIECTBA U HEOCTATKH .

8 OnuInnTe OCHOBHBIE ATAlbl U3TOTOBICHUS U3AENUH ¢ TpUMeHeHneM 3-D
ITpunTtepa.

9. Maiite onpenenenue G-code;
10. Kakne cymecTByroT Bunsl koMas B G-code?
11. Kaxue cymecTByroT mapameTpsl koMang B G-code?

12. TaiiTe onpeienieHre TEXHOJIOTHHU SKCTPY3UU MaTeprana (material
extrusion);

13. Kaxoe 000pyaoBaHHE UCIIONIB3YETCS I JaHHOTO Tporiecca?

14. Kakoe cbIpbe UCIIONB3YeTCs AJIsl JAHHOTO Tporiecca?

15 Kakoii MexaHU3M CBSI3M UCIOJIB3YETCS ISl JAHHOTO Tporiecca?
4.5 Kakoii ICTOYHMK aKTHBAIMH UCIIONB3YETCA Ui JAHHOTO
nporecca?




16. Kaxas BTopuuHas 06pab0TKa UCIIONIB3YeTCs I JaHHOTO
nporuecca?

17. laiiTe onpeneneHne TEXHOIOTHH (hOTONONMMEPH3ALIY B BaHHE
(vat photopolymerization);

18. Kakoe 00opynoBaHHe UCIIONB3YETCsI IS JaHHOTO Tiporiecca?
19. Kakoe cbIpbe UCTIONB3YETCS ISl JAHHOTO Tporecca?

20. Kakoii MexaHu3M CBSI3M UCIOJIB3YETCs sl JAHHOTO Tporiecca?
21. Kakoii HCTOYHHK aKTHBAIMU HCIIOIB3YSTCs ISl JAHHOTO
nporecca?

22. Kaxkast BropudHast 00pab0TKa HCHONB3yeTCs AT JAHHOTO
nporecca?

23. JlaiiTe onpeencHue TEXHOIOTUY NIPSIMOTO NO/ABO/IA S3HEPTUU U
marepuana (directed energy deposition);

24. Kakoe 000pya0BaHKHe UCIIOIB3YETCs VIS JaHHOTO Tporiecca?
25. Kakoe cbIpbe UCTIONB3YETCS AJIsl JAHHOTO Tporiecca?

26. Kakoil MexaHu3M CBSI3M UCIONB3YETCs s JAHHOTO Iporecca?
27. Kakoil HCTOYHHK aKTUBALMU HCIIONIb3YyeTCs ISl JaHHOTO
npouecca?

28. Kakas BTopr4yHas 00paboTKa HCIOIB3YeTCs ISl TAHHOTO
nporecca?

29. Kak paboraet npunTep st SLM-nieqatu?

30. Kakue marepuansl npuMeHstoTesd 1t SLM-nedatu?

31. Kakue TexHuyeckue ra3bl npuMeHstoTes st SLM-neyatu?

32. Kakue CymecTByIOT METO bl TOCTOOPAOOTKH feTasel nocie SLM-neuatn?

33. Kakue orpannyenus npucymu 3D-negatu mo texHoxorun SLM?

34.Kakue 0OCHOBHBIE AJIEMEHTHI BHEITHEH KOHCTpyKImu 3D-npuaTepa Bl 3HAaeTE?

35. Kakue oCHOBHBIE 3JIEMEHTHI BHYTpeHHEH cTpyKTypsl 3D-nipunTtepa Brl 3Haere?

36. Kakoe ¢yHKIIMOHANEHOE Ha3HAYCHUE KAKIOTO U3 OCHOBHBIX AJIEMEHTOB CTPYKTYpHI 3D-mpuHTEpa ?
37. Uro Takoe pakenb, MaTepUal U Ha3HAUCHHUE?

38. Kakoii Tun na3zepHOro UCTOUYHUKA ycTaHOBIEH B 3D-npunTepe?

39 Kak pabotaet npunTep ans FDM-meqatn?

40 Kakune matepuains! npuMenstorcst 1ius FDM-neqatu?

41 Yto Takoe GpuaamMeHT?

42 Kakne ocHOBHBIE METOJIBI TTOCTOOpaboTKH netanei mocie FDM-negatn Ber 3Haete?
43 Kakue orpanundenus npucymu 3D-neuatu o texsonoruu FDM?

44 Yro takoe 3D-ckanep? Kakue ocHOBHbBIE 2JIEMEHTHI €r0 KOHCTPYKIIMK Bbl 3Haere?

45 Kak paboTaioT acCHBHBIE CKaHEPHI?

46 Kakue ocHOBHBIC METOBI cOOpa AaHHBIX pu 3D-ckaHupoBanuu Brl 3HaeTe? B ueM ux otmmune?
47 Ha ueM 0CHOBaH METOJ] CTPYKTYPHPOBaHHOTO cBeTa?

48 Kakne pexumsl ckanupoBanns 3D-ckanepa moxenu EinScan-Pro Brr 3HaeTe?

49 Kak u 1uis1 kKakux neneit npoussonutcs ontumusanus CAD-monenn? Kakue npu 3ToM NpUMEHSIOTCS HHCTPYMEHTBI
MIPOEKTUPOBAHUS?

50 Kakue Tpu 0CHOBHBIE CTpAaTErnyu OCTPOEHUsI TPEXMEPHBIX MoJenell aeraneit ans 3D-neyatu Bl 3Haere?

51 Yto Takoe pemerdarsie CTPyKTYpHI?

52 Yro Takoe ONTUMH3ALKUs TONOIOTUn?

53 Yro Takoe MopoXkIaroliee MOACITHpOBaHKe (TeHepaTUBHBIN TnU3aiiH)?

54 Yro Takoe mpaBuia Au3aiHa IS aIJUTHBHOTO POU3BOACTBA? 3aueM OHH HEOOXOTUMBI KOHCTPYKTOPY?

55 Yro takoe noanepxku? Kakue ocHOBHBIE IpaBUiia 1nW3aifHa MOAAEPKEK AJIsl TEXHOJIOTHIA aATMTUBHOTO MPOU3BOJCTBA Bl
3HaeTe?

56 Kaxkwue criocoOs! popMIpOBaHUS pe3b0BI HA IETAISIX B YCIOBISX aITITHBHOTO pon3BoCcTBa BEI 3HaeTe?

57 YUro takoe uzorponHocTh? Kak ann3otpomnHocTs 3D-pacreyaTkoB BIUSET Ha JU3aifH AeTaleH B YCIOBHUSIX aJAUTUBHOTO
MPOU3BOJICTBA?

58 Kakyro pa3MepHYI0 TOYHOCT 00ECIICUHBAIOT TEXHOIOTHH aINTHBHOTO ITPOM3BOICTBA?

59 B 4eM OTJIHMYHE TEXHOIOTHYECKOI [IETOYKH I JUTUBHOTO IIPOU3BOJICTBA OT IIEMOYEK APYTHX MPOM3BOICTBEHHBIX TEXHOIOTHIA?
60 Kakue kaTeropuu mponeccoB aJIUTHBHOTO MIPOM3BOICTBA Byl 3HaeTE?

61 Kakue kaTeropnu MpomeccoB M TUITHI TEXHOJIOTHH aJINTHBHOTO IIPOU3BOJICTBA NTPEAHA3HAYCHBI ISl OIydeHHe AeTaleh U3
MeTanoB?

62 Kakue kaTeropuu MpoLecCcOB U TUITHI TEXHOJIOTHU aJIMTUBHOTO MIPOU3BOJICTBA MIPEIHA3HAYCHBI JJIsI OTyYCHHUE ACTajleh 13
rnoyimmMepoB?

63 Kakue kaTeropuu MponeccoB U TUITEI TEXHOJIIOTHH aJANTHBHOTO IIPOU3BO/ICTBA NIPEAHA3HAYUCHBI TSI OTydIeHUE AeTaleh U3
(hoTononuMepHOii CMOJIBI?




64 Kakue kaTeropuu MpoLeccoB U TUIIBI TEXHOJIOTHU aJAUTUBHOTO IIPOU3BOJICTBA NIPEAHA3HAUCHBI AT MOTydeHHE AeTaleh 13
KOMITO3UTOB?

65 Kakue kaTeropuu mpomeccoB U TUITHI TEXHOJIOTHH aJINTHBHOTO IIPOU3BOJICTBA NTPEIHA3HAYCHBI Il OTydeHHEe AeTaleh U3
Oymaru?

66 Kakue kaTeropuu mpoLecCcoB U TUITBI TEXHOJIOTHH aJIMTUBHOTO MIPOU3BO/ICTBA MPEAHA3HAYCHBI JJIsl IOIyYCHHUE ACTaleh 13
necka?

67 Uto Takoe moctobpaboTka’?

68 Kakue onepanuu MOXeT B ce0s BKIIFOUaTh TOCTOOpaboTKa?

HWcropus pa3surus

UYro TaKkoe aJJUTUBHOE HIPOU3BOJCTBO? INowemy wucnonesyercs 3-D mpousBoacTBO»?
I'ne ucnons3yrorest uzaenus AIl? IIpeumyiiecTBa aJANTUBHOTO TPOU3BOJICTBA.

Oommee mpeacTaBIeHUE Tpoliecca aIIUTHBHOTO IIPON3BOJICTBA

Pa3nuuaust Mexmy aqAnTHBHBIM IIPOU3BOJICTBOM B 00pabOTKOM HA CTAaHKAX C TPAJHIHOHHBIM CIIOCOOOM IPOM3BOACTBA.
IIpumenenue All B Menuinne

ITpumenenue Al B a3poKOCMHUYECKON MTPOMBIIUIEHHOCTH

[Ipumenenne AIl B aBTOMOOMIBHOM MPOMBIIITICHHOCTH

TexHoIOTrHs KOMIBIOTEPHOTO MOAETUPOBAHUS U IPOSKTUPOBAHHS

Hpyrue Texnonoruu, cesizanubie ¢ Al

Hcnonb3oBanue cioes

Kraccudpukanus AIl npomeccos

IlepcneKkTUBBI aJAUTHBHOTO IMPOU3BOJCTBA.

Drarnsl aJINTABHOTO MPOM3BOICTBA
Pasauunsa rexaosoruii ATl

CHCTEMBI C HCIIOIL30BAHMEM METAIIIIOB
O06paboTKa 1 XpaHEHHE MaTePHAIOB
IIpoexTtupoBanue mia All

OCHOBHBIC IPHUHIIMIIBI SKCTPY3UOHHBIX CUCTEM
FDM/FFF npouecc
MaTepHam)I JUIA BKCpr?)I/IOHHOﬁ neyaTtu

Orpannyenuss FDM neuatu
buoskctpys3us
Jpyrue cuctemsl 3KCTpy3un

IMpouecc poTononumepusaiu

Marepwuaisl uis poriecca GoTonoIMMepH3auu

SLA u DLP meron neuaru. IIpenMyniectsa 1 HEIOCTaTKU.
ITopoikoBoe criekaHue B CQOPMUPOBAHHOM CJI0€

MexaHu3MBbl CIIEKaHUs! TOPOLLIKOB

ITapameTpbl TEXHOJIOTHUECKOTO MPOIEcca U MOJICITHPOBAHHE
PaboTa ¢ mopomkoBEIME MaTepHaIaMy AJIs IeYaTu
[IpenmyiecTBa U HEAOCTATKU HPOLIECCA TOPOLIKOBOTO CIIEKAHUS
Iporiecchl TaAMUHUPOBAHUS JTUCTOBBIX (CIOUCTHIX) MATEPUATIOB
VYabpTpa3ByKoBO€ aAIUTUBHOE MTPOU3BOJICTBO

IIpouecc neyaTn NOPOIIKOBBIMU METaJIaMU

[IpenmyiecTBa U HEAOCTATKU U3AEIHUNA, HallEYaTaHHBIX M3 MOPOLIKOBBIX METAJIIOB
BromxeTHsie cucremsr All

JIBIDKYIINE CHITBI IPSIMOTO HU(GPOBOTO POU3BOACTBA
ITpon3BOACTBO UM POTOTUNHPOBaAHHE?

OueHkH 3aTpar Ha IPOU3BOICTBO

VYuyer 3aTpaT B X0/1€ )KMU3HEHHOT'O IIUKJIa U3/1ETHs

Hudposoe Oyaymiee

VY naneHue noanep KUBaroOIIEro MaTepyana

VydieHue TeKCTyphl TOBEPXHOCTH

TloBbIlIEHUE TOYHOCTH

VYiy4iieHne 3CTeTHUECKOro BOCIIPUSTHS

[ToaroroBka K MCIOIB30BAaHUIO B KAYECTBE MOJIEITH
VYydieHne cBONCTB U3AeTuil

ITonroroska moaeneit CAIIP: ¢aiin STL




IIpobnemst ¢ daiimamu STL

Manunyssinud ¢ STL-¢aitnom

3a mpenenamu popmara STL

I1O B momomp ATT

dopmar daiina aaIITUBHOTO IPOU3BOCTBA

ITeuats Mmoneneit u3 PLA nnactuka

ITeuats Mmogeneit 3 PLA mnacTika ¢ pacTBOPUMBIMU TOJACPKKAMU
Tleuats Mmoneineit n3 ABS miactuka

ITeuats Mozeneit u3 ABS mnactika ¢ paCTBOPUMBIMU HOAJIEPKKAMU
ITedaTs Mozenell U3 31aCTUYHBIX MAaTEPUAIIOB

Ileyats Mozpenel ¢ pa3HOU TOJIIMHON CIIOS

IleuaTs Mozenell ¢ pa3HOI CKOPOCTBIO

[TedaTs Mozenell ¢ pa3HbIM 3all0JIHEHUEM

Bri6op aaresupyromero Mateprana

OpuenTanus Moaenel Ha pabouel TOBEPXHOCTHU Mepes MeYaThIo
OnTuMu3anys BpeMEHU MevyaTu U3AeIun

1. Kakoif MaTepuai HCIIONB3YIOT VIS [IeYaTH HaTPY>KSHHBIX TO/IBIDKHBIX Y3JI0B MAIIAH?

A - ABS

b — Heiinon (monunamun)*
B-PLA

I'-PETG

2. Kakoe 0CHOBHOE MPEUMYIIIECTBO aJAJUTHBHOTO IIPOU3BOCTBA ACTaCH?

A — Huskas ce0ecTOMMOCTh TIPOU3BOICTBA SIMHUIHBIX JeTaneii™*

b — BbIcokas IpOYHOCTH JETANEH, 10 CPABHEHUIO C APYTHUMU TEXHOJIOTUSMH U3TrOTOBICHUS
B — Bo3M0HOCTb TpOMHOM 3KCTPY3UU

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 — Do MeTon co3aaHus TpeXMEPHBIX OOBEKTOB, ACTANICH MIIM BEIICH ITyTeM MOCIOHHOr0 J0OaBICHNS MaTepuaa: II1acThKa,
Meraiia, OeroHa u T.x.*

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

I' — Dro HanpasieHne HayKH, ClieHUaIM3Upyrolleecs Ha pa3paboTKe U IPUMEHEHHH 00BEKTOB, pa3Mep KOTOPBIX COCTaBIsET OT
€/IMHUII 10 HECKOJIBKMX COTEH HAaHOMETPOB

4. Beibepute npaBUIbHYIO MOCIEI0BATENLHOCTD NEHCTBUI IIPH CO3IaHUM U3LETHS aATUTHBHBIMU TEXHOIOTUIMHU
A — Ananu3s, npoextupoBanue 3D-mozenu, nevarts, TPaHCIIOPTUPOBKA

b — Pa36opka, cHATHE pa3MepoB, CO3aHue pabovero YepTexa, MPOoru3BOICTBO, cOOpKa

B — TpancnopTupoBKa, pacrnakoBKa, MOHTaXX, BBOJ B DKCILTyaTallHI0

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

5. Kak BnusieT TONIMHA IeYaTaeMOro CJIOSl HA CKOPOCTb MevaTH?

A — YBennuuBaeTcs

b — Ymensmaerca*

B — He u3mensercs

6. Kakoii Mmeton 3D-1nieqaty paroHaIbHEH BCETO IPUMEHATH JUIA JIeTaNell «XyI0KeCTBEeHHOH HarpaBieHHOCTH»? ((DHUTYpKH,
00JINIIOBKA, HEOOJIBIINE KOPITYCHBIC JETaH U T.1.)

OrtBeT: (DOTOHOJ'II/IMepHaH ncyarTb

7. Yto o3HayaeT TeXHOJIOTHs mmeuatu SLS?

OrtBet: TeXHOIOT U H3TOTOBJICHUS I/IBI[GJII/Iﬁ CJIOKHBIX TPOCTPAHCTBCHHBIX (bOpM IIpY TOMOIIY TUTABJICHUSA IMTOPOMIKOBBIX COCTABOB

JIa3epOM.
8. Uto o3nauaeT TexHoJjiorus rmeyatu FDM?

Ortger: [leuaTs MeTOAOM MOCHOWHOTO HanoxkeHus. [IpencTapnser co6oi nmporecc aaIuTUBHOTO TPOU3BOJCTBA, KOTOPBIH




peanu30BbIBaeTCs OnaroAaps SKCTPY3UH MaTepHUaoB.
9. Uto o3HavaeT TexHOIOTHsA neyatu DLP?

Otgert: lnst mocTpoeHus MoeNeil HCIOAB3YIOTCS KUAKUE (POTONOIMMEPHBIE CMOJIbI, 3aTBEPIEBAIOLIIE 0] BO3ICHCTBUEM
CBETOBBIX BOJIH.

10. Yo o3nauaeT Texuonorus neyatu PJM?

OtBet: TexHOMOTHS TIEYaTH, B KOTOPOH JKHIKHE aKPUIOBBIE TIOIMMEPEI HAHOCATCS CIIOSMH Ha CTPOUTETBHYIO ITaThOpMy C
MOMOILBIO TI€YaTaOUIeH TOJIOBKU U OTBEPAKIAIOTCS O] Bo3aeiicTBueM Y d-nam.

6.4. Meroaudeckue MaTepuaJibl, ONpeae/sonme npoueaypbl OeHUBaHUuA

Kpurepuu ouenupanus:

"HeynoBieTBOpUTENbHO" - CTY/IEHT MOKa3bIBaeT C1a0blii ypOBEHb TEOPETUYECKUX 3HAHUH, HE MOXKET IPUBECTH MIPUMEPHI U3
peanbHON NpakTuKH. HeyBepeHHO 1 TOrMYeCKH HEMOCIEN0BaTENbHO N31araeT Marepual. HenpaBuibHO OTBe4aeT Ha
JIOTIOTHUTENNBHBIC BOIIPOCHI MM 3aTPYAHSACTCS C OTBETOM Ha HHUX. He MMeeT 4eTKoro mpeAcTaBiIeHus 00 H3ydaeMoOM MaTepuaie,
J0ImycKaeT rpy0sle omuoKku. JleMOHCTpHUpYyeT YacTUYHbIE, (PparMeHTapHbIe, OUCHb IIOBEPXHOCTHBIC YMEHUS, JOIIyCKasi IpyoObIe
ommoOku. JleMoHCTpUpYeT HU3KHI ypOBEHb BIIaJICHHsI MAaTEPUAJIOM, JOITycKas rpyosie ommoOku. Tect - menee 60% mpaBHIIBHBIX
OTBETOB.

"ynoBrneTBopUTENsHO" - CTYICHT MOKa3hIBAET 3HAHUE OCHOBHOTO JICKIIMOHHOTO U NMPAKTHYECKOT0 Marepuana. B oTBere He Bcerna
HPUCYTCTBYET JIOTHKA U3N0KeHUs. CTyICHT UCTIBITHIBACT 3aTPYAHEHUS IPU NIPU BEJCHUH NPAKTUIECKUX IPUMEPOB.
®parmenTapHoe, 3HaHUA 6e3 rpyObIX ommOok YacTHdHbIe, IEMOHCTPUPYET yMeHHs Oe3 rpy0bIx ommbok. He oTpaboTaHbl HaBBIKH
U IpUEMBI CaMOCTOATENTFHON paboThI 6e3 rpy0sIx ommoOok. Tect- 60-74% MpaBHIBHBIX OTBETOB.

"xopomro" - CTy/IeHT OKa3bIBAET JOCTATOUHBIN YPOBEHb TEOPETHUECKUX U MIPAKTHUECKUX 3HAHUIL, CBOOOTHO OIepupyeT
OCHOBHBIMHU TOHATHSIMU. Y MEET aHAIU3UPOBATh MPAKTUYECKUE CUTYAIlMH, HO JIOITyCKaeT HEKOTOpble morpemHocTi. OTBeT
MOCTPOEH JIOTHYHO, MaTepHa H3J1araeTcsi FpaMoTHO. JleMOHCTpalys 3HaHHi B 0a30BOM (CTaHIapTHOM) 00BEME, CIOCOOHOCTB K
pEIIeHUIO THIIOBBIX 3a7a4. JleMoHcTparms yMeHHi Ha 6a30BOM (CTaHZAPTHOM) ypoBHE Brajnenne 6a30BbIMH HABBIKAMH U
IpUeMaMHy I0J KOHTPOJIEM UIH PyKOBOACTBOM. TecT - 75-84% mpaBUIBHBIX OTBETOB.

"oTnn4HO" - CTyAEHT MOKa3bIBAaET HE TOJILKO BBICOKUI ypOBEHb TEOPETHUECKUX 3HAHUN MO H3ydaeMOH JUCHUIUIMHE, HO U BUIHUT
MEKIUCIUIUTHAPHBIC CBA3U. YMeeT aHAIN3UPOBATh IIpaKTHIecKhe cuTyanui. OTBET IOCTPOEH JIOTHYHO. Martepuai n3naraercs
9eTKO, SICHO, apTYMEHTHPOBAHO. Y MECTHO UCIIONIB3YeTCsI HHPOPMAMOHHBIA U WIIMIOCTPATUBHBIN MaTepual. JleMOHCTparIus
BBICOKOTO YPOBHSI 3HaHHMI1; CIIOCOOHOCTB CAaMOCTOSITEJILHOTO aHAJIN3a U PealIU3alii MOTy4eHHBIX 3HaHUH. JleMoHCcTpauns ymeHuit
BBICOKOTO YPOBHSI; CHOCOOHOCTH Pa3padoTaTh CaMOCTOSTENBHBIN, XapaKTePHBIH IMOIX0/] K PEIICHHIO IOCTAaBICHHON 3a/1a9H.
Brnanenue HaBbIKaMU M TIPHEMaMH Ha BEICOKOM YPOBHE, CHOCOOHOCTH JaTh COOCTBEHHYIO OIIEHKY M3ydaeMoro Marepuana. Tect -
85-100% mpaBUIIBHBIX OTBETOB.

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

7.1 Pexomenayemasi JuTepaTypa

7.1.3. MeTronuueckue pa3padoTku

ABTODBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI3.1 |T'ymua H. B., IOpkos Jeranu mamvH: yaeOHUK Mockga: Jlanp, 2013
C. A, KimokoB B. T,
I'ynua H. B.
JI3.2 | lenynsxoB Oner Mexanuka. JleTann MammH 1 OCHOBBI KOHCTPYHPOBAHHUS: YIeOHO- Hosocubupck: CI'YBT,
Hropesuy, METOIYEeCKOe OCOOHeE JUIS IPAKTUIECKOH U CaMOCTOSTEIEHON 2019
3aropoBckuit paboThl
Bragumup
Buxroposuu
JI3.3 | bapanoBckuit Jletanu MaluH U OCHOBBI KOHCTpyHpoBaHus. IIpoexTupoBanue Hosocubupck: CI'YBT,
AJjexkcanap MexaHuueckoro npusoja. [ToctpoeHne 4epBIYHOTro peayKTopa: 2021
Muxaiinosud, METOJUUYECKHE YKa3aHHs MO BBINOIHEHUIO KypCOBOIO MPOEKTa
Cubpukosa Obra
Huxkonaesna

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIMHBI (MOAYJIA)

Haznauenwue Ob6opynoBanue

JlaGopaTopuss ~ MexaHM3MOB ¥ | AyanTopHast 1nocka, Kommekr y4eOHONW Mmebenn, MynbTuMenuitHoe 00OpyZOBaHHE: IPOEKTOP
MalMH — Yy4yeOHas aynutopus | (ctaunonapusiii), IIK (mepenocHoil); YcraHoBka Aisl JUHAMUYECKOW OaJaHCUPOBKH pOTOpa
st mpoBeneHus JsabopatopHelx [ TMM, YcraHoBKa At METPUYECKOTO CHHTE3a KPHBOLIMITHO-TION3YHHOTO MEXaHW3Ma, 00pasiibl
3aHATUN MEXaHU3MOB U JIeTaje

YuebHas ayJAUTOpHS quis | AynutopHas nocka; Komrurekt ydeOHOM Mebenn; MynsrumenuitHoe o0opymoBaHHE: HPOEKTOP
MIPOBEICHUS 3aHATHH | (CTalMOHAPHBIN), 9KpaH (cTanuoHapHbIi), 1K (cTanuonapHslii)
JIEKI[IOHHOTO TUIIA




