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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 00cyxkaeHa u onodpena s peanuzanuu B 2024 - 2025
y4eOHOM roy Ha 3acenannu Kadeapsl [IpoeKTHpOBaHUS M IKCILTyaTallMUd METALTyPTUYECKUX

[Ipotokom ot 20 r. Ne

3aB. kadeapoii AT. EOp‘IYHOB

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kageapsl [IpoeKTHpOBaHUS M SKCILTyaTallUU METAJUTYPrUYECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AlT. E)pLIYHOB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henbto gucruruinabl  «TeXHONOTMU  MPOTOTUIHMPOBAHHUS B METAJULypPrUYECKOM
MaIIUHOCTPOEHUN» SIBIIIETCA O3HAKOMJICHHE CTYJIEHTOB C COBPEMEHHBIMU TEXHOJIOTHUSIMHU
MOJATOTOBKUA MPOTOTUIIOB OOOPYAOBAaHMS M BBHIPAOOTKA MPAKTUYECKUX HABBIKOB MPUMEHEHHS
aJINTUBHBIX TEXHOJIOTUH B METAJUTYPTMUYE€CKOM MAITUHOCTPOEHUH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucuumirHa TexXHOJIOTruy NPOTOTUIIMPOBAHKS B METAJTYPTHUYECKOM MAIIMHOCTPOCHUH
BXOJIUT B YaCTh y4eOHOro miaHa (GOpMHpPYyEeMYIO0 YJaCTHHKaMH 00pa3oBaTEIbHBIX OTHOIICHHIA
00pa3zoBaTeIbHON MPOTPAMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hopMHEpOBaHHEIC B PE3YyJIbTATE U3YUCHUS AUCIUTLIINH/ TPAKTHK:

VY4eOHasi - HAy9HO-HCCIIe0BaTeIbCKas paboTa

NHHOBaIMOHHOE MTPEANTPUHUMATETBCTBO

PeBepcuBHBIN HHXUHUPUHT

[IpouzBoacTBEHHAS 1 3KOJIOTHYECKasi 0€3011aCHOCTh

[IpoekTHbIE pacu€Thl MoKazaTeseil HaAEKHOCTH JIeTalleld MallliH

3ammuTa HHTEUIEKTYaaIbHONH COOCTBEHHOCTH

MeTto1010THs U METOABI HAYYHOTO UCCIIEA0BAHUS

OCHOBBI HAyYHON KOMMYHUKALIUH

OCHOBBI TPOTHO3UPOBAHUS HAJEKHOCTU DJIEMEHTOB MEXAHUYECKUX CUCTEM

OcHOBBI (PU3UYECKON TEOPUHU HAIEKHOCTH TEXHUIECKUX 00OBEKTOB

[IpoekTupoBaHue TEXHOJIOTHYECKOTO 000PYIOBAHHUS

[TIpoMbIIEHHBIN AU3ATH

[HudpoBbie TBOWHUKH B MAIITMHOCTPOCHUHT

3HaHus (YMEHUs, BaJIeHus), MOJTYYeHHbIE IPU U3yYEHUHN JaHHOW AUCLUILIMHBI OyayT
HEOOXOUMBI IJIS1 U3YUCHUS] AUCIUILITIH/TIPAKTHK:

[ToaroroBka u caava rocy1apCTBEHHOIO DK3aMeHa

[ToaroroBka k mpoleype 3aluThl ¥ 3aIIUTa BEITYCKHOM KBATU(UKAITMOHHONW PaOOTHI

[Ipon3BoaCTBEHHAS - HAYYHO-UCCIEA0BATENbCKAs TPAKTUKA

[IpousBoacTBeHHAs - IPEAIUIIIIOMHAS IPAKTUKA

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbrate OocBOeHMS AMCHUIUIUHBI (MOIyJsl) «TE€XHOMOTMM MPOTOTHUIIMPOBAHUS B
METATYPrUuecKOM MAIIMHOCTPOSHUM» OOydaroIuics JOJKeH o0lagaTh CleayIOIUMU
KOMIETEHIMSIMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

[IK-3  CrnocobGeH  OCYIIECTBISATh  WHXHUHHPUHTOBYIO  JICITEIBHOCTH B OOJACTH
METAJLTYPTHYECKOTO MAIIMHOCTPOEHHUSI

[1K-3.1 PazpabatbiBaeT MIpEeAJIOKEHUS o COBEPIIECHCTBOBAHUIO
MaIIMHOCTPOUTEIBHOTO IPOU3BOJICTBA
[1K-3.2 [Ipumensier MeTOnbl PEBEPCUBHOIO HWHXUHHPUHTA JUISL  pa3paboTKu

KOHCTPYKTOPCKOM TOKYMEHTAIINHI




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET / 3a4E€THBIX €IUHUIl 252 akaja. 4acoB, B TOM

qyuce:

— KOHTaKkTHas pabora — 69,8 akaz. yacos:
— aynuTopHas — 68 akaj. 4acos;

— BHeaynuTopHas — 1,8 akaj. yacos;

— caMocTosiTenbHas pabora — 182,2 akan. 4acos;

— B (hopMe NMPaKTUYECKOM MOATOTOBKU — 2 aKa/l. yac;

dopma arTecTaluuy - 3a4eT

AynutopHast ) =
o | xouTakTHas pabora E 3 dopma TEKyIIEro
S8 B
& o 31 KOHTPOJIS
Paznen/ tema 3 (B axaj. uacax) E B A y P Kon
N — g g ; CaMOCTOSITEIbHOM | yCIIeBaeMOCTH U KOMITETEHIIHH
3 2 E paboTEI HPOMEKYTOUHOM
Tex. mab. | mpaxr. z S aTTecTaluu
3aH. 3aH. | O &
1. 1. BBenenue B JUCLUILTUHY.
OcCHOBHEIE TEPMUHBI 31
ornpeJiesIeHHs
CaMOCTOSITENbHOE
1.1 OcHOBHBIE TEPMHHBI U . I1K-3.1,
O 3 4 U3y4eHue VYeTHBI onpoc K-3.2
p JTUTEPATYPHI )
HWroro no pazaeny 4
2. 2. AInUTHUBHBIE TEXHOJIOTUHA
CaMocCTOsATENbHOS K-3.1
2.1 Buasl TEXHOJIOTHIA 4 12 H3y4YeHUE VYcTHBIR onpoc )
i P TK-3.2
JUTEepaTyphl ’
CaMocTosTeNbHOS
2.2 Knaccuduxauns 4 10 H3y4eHUE VYcTHBIR onpoc TK-3.1,
aJUTUTUBHBIX TEXHOJIOTHI i p I1K-3.2
JIUTEPATYPhI
2.3 TexHomoruu u CamocTrosaTensHoe K-3.1
MAIIHHBI | 3 4 11,9 U3ydeHue YerHblit onpoc HK-S- 2‘
BBIPAIINBAHUS JIUTEPATYPHI )
2.4 ANTMTUBHBIE CaMoCTOSTENbHOE K31
TEXHOJOTMH M JIUTEHHOE 4 30 U3y4YECHHE YcTHbIi onpoc HK-3' 2‘
MIPOHU3BOICTBO JIUTEPATYPBI '
2.5 ANTMTUBHBIE CaMoCTOSITENbHOE K-3.1
TEXHOJIOTHH 51 4 20 H3y4YECHHE VYeTHBI onpoc K 3' 2‘
MOPONIKOBAs METAJLTYPIHs JIUTEPATYPhI '
Wroro no pazaeny 20 83,9
3. 3. CAIIP mus pabGoTel ¢
aJUIMTUBHLIMHA TEXHOJIOTHSAMH U
pa3paboTKu MIPOTOTHITOB
CaMocCTOsTENbHOS K-3.1
3.1 Knaccudukarus 4 30 H3y4YeHHE YcTHBIi onpoc K 3' 2‘
JIUTEPATYypPbI )
IToaroroBka k
3.2 MeToauKa OArOTOBKH 6 16 283 - aiTquCKoﬁ [pakTnueckas I1K-3.1,
3d mMomenu K meyatu 3 ! P pabora IK-3.2
pabore
3.3 Pa3zpaboTka nuTelHOH
IlogroroBka k
(opMBl ANSL  TTOJITOTOBKU 18 40 DAKTHICCKOR [IpakTnueckas I1K-3.1,
MPOTOTHIIA METO0M P aGote pabota I1K-3.2
JIUThS  IUIACTHKOM  IIOJ P




Uroro no pazaeny 10 | | 34 |98,3 |

4, 3auer

4.1 3auer 3

Uroro mo pazneny

HWroro 3a cemectp 34 34 11822 3au€r

Hroro no aucuuIuinHe 34 34 182,2 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlns  peanu3anudy  NPETyCMOTPEHHBIX BHAOB  y4eOHOW pabOTBl B KadecTBe
O6pa3OBaTeJIBHBIX TEXHOJIOTHH B npenoaaBaH AUCHUIIIIMHBL «TexHomorun IMPOTOTUITUPOBAHUA
B METAJUTyPrUYECKOM MAIIMHOCTPOSCHHUI UCIIOIB3YeTCs TPAAUIIUOHHAS TEXHOJIOTHS.

[lepenaua HEOOXOAMMBIX TEOPETUUYECKUX 3HAHUH H  (HOPMUPOBAHHE OCHOBHBIX
NpPE/ACTaBICHUN 1O Kypcy «3aluTa HWHTEUICKTYaJbHOH COOCTBEHHOCTH» MPOUCXOIUT C
MCII0JIb30BaHUEM MYJIbTUMEIUIHOTO 000pY10BaHUS.

[lpn mpoBeneHMM NPAKTUYECKUX 3aHATHH HCHOJB3YIOTCS KOHTEKCTHOE OOydYeHHE WU
IBpHUCTHYECKas Oecena.

CamocrosiTenbHas paboTa CTHMYJIHPYET CTYAGHTOB B IMIPOIECCe IOATOTOBKH K
MPAKTUYCCKUM 3aHATHUAM U WTOTOBOM aTTeCTaluu.

6 YueGHO-MeTOAMYeCcKOe o0ecriedyeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIuXCs
[IpencraBneno B npuioxxenuu 1.

7 OueHOYHBIE CPeACTBA /1JIsl IPOBeeHHs POMEKYTOUHOI aTTecTAlMN
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecnedeHre TUCIUIITHHBI (MOTYJIs1)

a) OcHoBHas UTEpaTYypAa:

Tounnkun, B. B. IIpoexrnpoBaHne 3I€MEHTOB METAUIYPIMYECKUMX MAalIMH |
obopymoBanus : yueobHoe nmocodue / B. B. Touwnkun, O. A. ®unarosa ; MI'TY. - MarHuTOropek :
MI'TY, 2017. - 1 snektpon. ont. auck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3319.pdf&show=dcatalogues/1/1138
305/3319.pdf&view=true (mara oOpamenus: 08.12.2021). - MakpoodbekT. - Tekcr
anekTpoHHbIH. - ISBN 978-5-9967-0975-5. - CBenenust noctynssl Takxke Ha CD-ROM.

0) JlonostHuTEIbHAS JIUTEPATYpA:

1. T'puropses, A. JI. IlpoextupoBanue u anumarus B 3dS Max : yuebnuk / A. JI.
I'puropres, T. B. Ycaras, D. I1. Yepnsimona ; MI'TY. - Marauroropck : MI'TY, 2016. - 1
anekTpoH. omnt. guck (CD-ROM). - 3arm. ¢ Turyn. okpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2581.pdf&show=dcatalogues/1/1130
396/2581.pdf&view=true (mara o6Opamenus: 02.06.2021). - MakpoodsekT. - Tekcr
AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.

2. Iloxwmmae, 0. A. KowmmbloTepHoe  MOAETUPOBaHME U CO3/AaHUE
IIPOEKTHO-KOHCTPYKTOPCKOM ~ TOKyMEHTalluu B  MamumHocTpoeHuu cpenctBamu  CAIIP.
NnxeHepHas u komnbroTepHas rpaduka B Autodesk Inventor, AutoCAD : yueOHoe ocodue. Y. 1
/10. A. Tloxunaes, E. A. CBucrynoa, O. M. Bepewmeii ; MI'TVY. - Marautoropck : MI'TY, 2016.
- 1 opektpon. onr. guck (CD-ROM). - 3Barn. ¢ turym. oakpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/1/1130
327/2525.pdf&view=true (mara oOpamenus: 02.06.2021). - MakpoodsekT. - Tekcr
ANIEKTPOHHBIN. - CBefeHus nocTynHbl Takke Ha CD-ROM.

B) MeTonuyeckue ykazaHus:

CapenbeBa, 1. A. UnxkenepHas rpaduka. MoaenupoBaHue W3JIEIHI M COCTaBICHUE
KOHCTPYKTOpCKOW gokymeHTtanuu B cucreme KOMIIAC-3D : yueOnHoe mocobue / U. A.
CagenweBa, B. U. Kagomnukos, U. JI. Kagomuukosa ; MI'TY. - Marautoropck, 2010. - 186 c. :
WL, TaluI., CXEMBI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=311.pdf&show=dcatalogues/1/10685
65/311.pdf&view=true (gara oopamenwus: 02.06.2021). - MakpooOBEKT. - TEKCT : 3JCKTPOHHBIH. -



eYaTHBINA aHAJIOT.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieuenmne

HanmenoBanu .

IO Ne noroeopa CpoK IeiCTBHS JTUIICH3UH
MS Office Ne 135 oT BeccpouHo
2007 17.09.2007
Autodesk
Inventor K-526-11 oT 5eCCDOHO
Professional [22.11.2011 p
2011 Master
Autodesk
Simulation
Multiphysics 52512162]6]5'_1 or 0eccpodHO
2011 Master o
Suite
ACKOH J-261-17 oT GeccpodHo
Komnac 3D [16.03.2017
ACKOH J1-261-17 oT GeccpoUHO
Beptukans  |16.03.2017
FAR Manager [ceo6o1H0 0OECCPOYHO
7Zip cBOOOJTHO 0OeccpouHO

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JAaHHbIX I/IHq)OpMaIII/IOHHLIe CIIPaBOYHbLIC CUCTEMBI

HazBanue kypca

CchlIKa

ApxuB

HAay4YHBIX

«HanmonanbHBIN

KYpHaJIOB

3JIEKTPOHHO-UHGMOPMAITMOHHBINA

https://archive.neicon.ru/xmlui/

Nupopmanvonnass cucrema
HopMaTuBHBIE ITpaBOBBIE AKTHI,
OpraHU3alOHHO-PACIOPSAUTEI
BHBIE JJOKYMEHTBI, HOpMaTUBHbBIE
U MCTOAMYCCKUE JTOKYMCHTHI H

https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-i
nformatsii

MexnyHapoanas pedepaTuBHas
U TIOJIHOTEKCTOBAas CIIpaBOYHAS
0a3a JaHHBIX HAYYHBIX M3JAHUN

https://www.nature.com/siteindex

Mesxnyraponnas Oasa http://link.springer.com/

ITOJTHOTCKCTOBBIX KYpHaJIOB

YHHBEPCHTETCKAS https://uisrussia.msu.ru

I/IHd)OpMaL[I/IOHHaSI CHUCTEMA

Denepanbubii http://ecsocman.hse.ru/

06p8.30BaT CJIbHBIN I10pTaj —

ONEeKTpOHHBIE pecypchl ) . 2 _
cubmiorexn MLTY i T JL https://magtu.informsystema.ru/Marc.html?locale=ru
Poccniickas  I'ocynapcTBeHHast

ouonumoreka. Karanoru

https://www.rsl.ru/ru/4readers/catalogues/

®denepanbHOE TOCYAAPCTBEHHOE
O10IKETHOE yUpexIeHue
«DenepanbHbIi HHCTUTYT

URL: http://www1.fips.ru/




Nudopmanmonnas cucrtema - EquHOoe OKHO mocTyma K
HH()OPMAIMOHHBIM pecypcaM
ITouckoBass cucrtema Axagemus Google (Google

URL.: http://window.edu.ru/

URL.: https://scholar.google.ru/

Scholar)

HaI_[I/IOHaJ'IBHa}I I/IH(bOpMaHI/IOHHO-aHaJ'II/ITI/I‘IeCKaH URL

cucrema — Poccuilckuil HHIEKC HAyYHOTO HUTHUPOBAHUS h AT . .
ttps://elibrary.ru/project risc.as

(PUHIY) p y.ru/project_ p

DnekTpoHHas 0a3a nepuoanveckux m3ganuii East View
Information Services, OO0 «MIBUCy
9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TN CIHIINHBI (MOLYJIf)

https://dlib.eastview.com/

MarepuanbHO-TeXHHYEeCKOEe 00ecieYeH e TUCIMIUTNHBI BKIIIOYACT:
AyauTopuu JUTs TPOBEACHUS JICKIIMOHHBIX 3aHSTHIA:

- aya. 1-407 (np-xt Jlenuna 38);

- ayn. 1-404 (np-kt Jlenuna 38).

AynuTopuu IS TPOBEICHUS MPAKTUICCKIX 3aHATHI:
- ayn. 1-407a (np-kt Jlenuna 38).

AyIuTOpUU JIJIS1 CAMOCTOSITEIIBHON PaOOTHI:
- ayn. 1-407a (np-kt Jlenuna 38).

Aynuropuu s IPOMEXYTOUYHOH aTTeCTalluy paboThI:
- ayn. 1-402 (np-kt Jlenuna 38);

- aya. 1-407a (np-xt Jlenuna 38);

- ayn. 1-404 (np-kt Jlenuna 38).

VY4eOHble ayauTOpUM [UIsl TPOBENEHUS MPAKTUUYECKUX 3aHATUN, TPYNIOBBIX U
UHJUBHUIYAJIbHBIX KOHCYJIbTALMM, TEKYIIET0 KOHTPOIS M INPOMEXYTOYHOM aTTEeCTallHH.
OcHnaiuenue: Jlocka, MyITbTUMEANMHBIN TPOEKTOP, SKpaH

Ilomemenuss uiga  camMocToATENbHOM  paboTel  oOydaromuxcs.  OcHarleHue:
[epconanbubie KOMIbIOTEpBI ¢ maketom MS Office, BbIX0J0M B MHTEPHET M C JOCTYIIOM B
3JIEKTPOHHYIO MH()OPMAIIMOHHYI0-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA

[lomemenne st XpaHeHUs U NPOPUIAKTHUECKOTO OOCIY)KHBAaHUS y4eOHOro
obOopynoBanusi. OcHamenue: Cremnaku A7 XpaHEHUs Y4eOHO-HAIJIIIHBIX TOCOOMH u



MpunoxkeHue 1

yHEGHO-METOAMHECKOE obecneyeHne camocToATeNbHOMN pa60'rb| OGY‘-IaIOI.IJ,GFOCFl

Mpumep TecTa K pasgeny «AaAUTUBHbBIE TEXHOAOTUNY

1. BeiOepete nmpaBUIbHYIO MOCIEAOBATEILHOCTD OTOTOBKH MPOTOTHUIIA C UCIIOIB30BAHUEM
3D neuaru:

a)
b)
c)

CAD-mopenb— AM-MalImHA— J€TAJIb;
CAD-monenp— aertains — AM-mammia;
AM-mammmna— gerans— CAD-Mmoens.

2. Yro monmpasymeBaroT «BUUTAIONINE TEXHOIOTUI?

a)

b)
c)

MexaHooOpa0oTka — yjajdeHue («BbIYMTAHHE») MaTepuala M3 MacCHBa
3arO0TOBKH;

TEXHOJIOTHH PE3KH — yJaJeHne MaTepuana ra3oBoil pe3koi;

CBapKa — TEXHOJOTUM HapaIlMBaHUs MaTepuasa MMyTeM pacIuIaBICHUs] OCHOBHOTO.

3. Uro Takoe agIUTUBHLIE TEXHOJIOTUU?

a)

b)

npouecc o0beIMHEHUS] MaTepHaja C LeJdbl CO3AaHMS O00beKTa M3 JAHHBIX
3D-monenu, Kak MPaBWJIO, CJIOH 3a cji0oeM, B OTJMYHE OT «BBIYUTAIOIIHX»
NMPOU3BOACTBEHHBIX TEXHOJIOIHH;

MpoIIecC pa3/ieNieHrs MaTepurana ¢ IeIblo Co3/IaHus 00beKTa U3 JaHHbIX 3D-Moenw,
Kak MpaBUJIO, CJIOW 3a CJIOEM, B OTJIMYUE OT «BBIYUTAKOLIMX» MPOU3BOJCTBEHHBIX
TEXHOJIOTHIA;

MpOIeCC HapallMBaHWs MaTepuala C IeNbl0 CO3JaHusl OO0BEKTa M3 JAaHHBIX
3D-Momenu, Kak TpPaBWIO, CIOW 3a CJIOEM, B OTJIHYHE OT «BBIYUTAIOIIHX)»
IIPOU3BOJACTBEHHBIX TEXHOJIOTH;

4. TlepeuncnuTe KaTerOpuH aIIUTUBHBIX TEXHOJIOTHH corfacHo kinaccudukarmu ASTM:

a)
b)
c)
d)
e)
f)

9)

Material EXxtrusion — «BblgaBIMBaHHE MaTepHana» WM IOCIOIHOE HaHECEHHE
pacIUIaBIEHHOTO CTPOUTENILHOTO MaTepHaia 4epe3 SKCTPyIep;

Material Jetting — «pa30psI3ruBanue (CTPOUTEIHLHOI0) MaTepHaay WIH MOCIOHOEe
CTpyWHOE HaHECEHUE CTPOUTEIHFHOTO MaTepHaa,

Binder Jetting — «pa3Opbi3ruBaHue CBS3YIOUIETO» MM TOCIOWHOE CTPYHHOE
HAHECEHNE CBA3YIOIIETO MaTepHana;

Sheet Lamination — «coeaWHEeHHE JHUCTOBBIX MAaTEPHAJIOB» WM IIOCIOHHOE
(bopMupOBaHUE U3EITHSI U3 JINCTOBBIX CTPOUTEIBHBIX MATCPHAJIOB,;

Vat Photopolymerization — «doTononumepusanys B BaHHE» WIM TOCIOWHOE
OTBEpXkJIeHHE (POTOMOTUMEPHBIX CMOJT;

Powder Bed Fusion — «pacruiaBieHre Matepuana B 3apaHee c(hOPMUPOBAHHOM CIIOS»
WIA TIOCTeIOBaTeIbHOE (OPMHPOBAHUE CIIOEB IOPOIIKOBBIX CTPOUTEIEHBIX
MaTepualioB W BBIOOPOYHOE (CEIEKTUBHOE) CIIEKaHWE YacCTHUI[ CTPOHUTEIHEHOTO
MaTepuaa;

Directed energy deposition — «psiMoii OABO SHEPTHH HEMOCPEICTBEHHO B MECTO
HOCTPOCHHS» WM TOCIOHHOe (OPMUPOBAHWE W3MENUS METOJOM BHECEHUS
CTPOUTEIHHOTO MaTepralia HEMOCPEACTBEHHO B MECTO TIOABO/Ia SHEPTHU.



5. Kakue u3 HIKeNepeyncICeHHBIX TEXHOJIOTUI OTHOCATCS K Tpynmne AM?

3)
b)

c)

d)

f)

9)
h)

SLA, Steriolithography Apparatus — orBepskaeH#e 105 GOTOMOIUMEPA TOCPEICTBOM
JIa3epHOTo JyYa;

SLS, Selective Laser Sintering — mocioiiHoe a3epHOE CIIEKaHHE IMOPOIIKOBBIX
MaTepUaioB, B YaCTHOCTH MOJIMMEPOB;

DMF, Direct Metal Fabrication — pasnoBuaHOCTE SLS-TEXHOJIOIHMH, MOCIOHHOE
Ja3epHOE CIEKaHWE METAUTOMOPOIIKOBBIX KOMIIO3UIIMIA; WHOTIA TaK)Ke Ha3bIBAIOT
DMLS, Direct Metal Laser Sintering;

SLM, Selective Laser Melting — pa3HoBuaHOCTH SLS-TEXHOJIOTHMH, MOCIOWHOE
Ja3epHOE TUIABJICHUE METAIJIONOPOIIKOBBIX KOMITO3HIIUIA;

DLP, Digital Light Procession — 3acBetka ciios (oOTOnojuMepa € MOMOIIBIO
11 POBOTO MPOKEKTOPA;

Poly-Jet — Hanecenue ciost GoromorMepa Yepe3 MHOTOCOIUIOBYIO TOJIOBKY M €rO
OTBEPXKICHHE TIOCPEICTBOM 3aCBETKH YIbTPa(GHOICTOBOM JIAMITOH;

FDM, Fused Deposition Modeling — mocioiiHoe HaJOXKCHHE PACILUIABISCMbIX
HUTEBUIHBIX [TOJMMEPOB;

Ink-Jet — oTBepxkaeHHE CIIOST TOPOIIKOBOTO Marepuaga IIyTeM HaHECCHHUS
CBSI3YIOIIETO COCTaBa dYepe3 MHOIOCOIUIOBYIO TOJOBKY (IO THIy CTPYyWHOIO
3D-npunTepa).

6. JlureliHnie MOZCIIN MOTYT OBITE IMOJIYy4YCHBI (((BLIpaH_[eHbI») n3 CJICAYHOHIUX MaTCPpHUAJIOB:

a)
b)

MOPOIIKOBBIX MTOJIMMEPOB ISl TOCIIEAYIONIETO JIUThS 110 BBIKUTAEMbBIM MOJIEIISIM;
(GOTOMONMMEPHBIX KOMIIO3UIMI, B YacTHOCTH, Mo TexHonoruuQuick-Cast ams
MOCIIEAYIOLIETO JIUThSI 0 BBLDKUTAEMBIM MOJAEISAM Wi notexHoiaoruu MJ (Multi Jet)
JUISL IUTBS TI0 BBITUIABIISIEMBIM MOJIETISIM.

Mpumep 3aaaHna 419 NpaKTMYecKol paboTbl.

PaspaboTtatb 3d mogenb Kopnyca nnatel MikroTik RB450 ana M3rotosneHMsa eé npoToTMna MeToLom
3D-neyat. B KOHCTPYKLMM KOpnyca y4yecTb BO3MOXKHOCTb KpenieHua ¢ ucnosnb3osaHnem DIN-peliku.
MoAroToBUTL MpeaiioKeHne Mo BbIGOPY NpuUHTEPA WM peMmMoB nedatn. OPopMuTb KOMMIEKT
KOHCTPYKTOPCKOM A OKYMEHTaLUK.

MikroTik RB450



Mprmep BbINOJHEHWA NPAKTUYECKOTO 334aHUA




IIpunoxkenue 2

OneHqume cpeacrsa i IpoBeaAcHUA l'lpOMeH(yTO‘IHOf/i aTrecrammumn

a) NnaHupyemble pe3ynbTaTbl 06y4YeHUA 1 OLLEHOYHbIEe CPEeACTBA A4/1A NPOBeAeHUA NPOMEXKYTOUHOM

artrecrauum:
CTPYKTYypHbIR
MNnaHnpyemsble
anemeHT OueHouHble cpeacTaa
pe3ynbTaTbl 00y4YeHus
KOMMeTeHumn

MK-3 CnocobeH ocyLLecTBAATb MHXMHUPUHIOBYIO AeATE/IbHOCTb B 06/1aCTU MEeTaNIlypPruyeckoro

MaLlNHOCTPOEHUA

MNK-3.1

PaspabaTbiBaeT
npeanoXeHus no
COBEPLUEHCTBOBAHMIO
MaLUNHOCTPOUTEIbHOTO
npo13BoACTBa

Tecm Ha memy ad0umusHble mexHosa02uu

7. BriOepere mpaBHIBHYIO TOCIEIOBATEIBHOCTD
MOATOTOBKU MPOTOTHIIA C UCTIOIb30BaHueM 3D
[E€YaTH:

d) CAD-monenp— AM-MmammHa—
JAeTaJIb;

e) CAD-moaens— aerais — AM-mamuna;

f) AM-mammnaa— nerans— CAD-mopers.

8. Uro MOJIPa3yMEBAIOT «BprauTaromue
TEXHOJIOTHN»?
d) mexanooGpabGoTka - yaajieHue
(«BBIYMTAHHE») MaTepHAJIa U3 MACCUBA
3aroTOBKH;

€) TEXHOJOTUH Pe3KH — yJaJeHHe MaTepuala
ra3oBOM PE3KOH;

f) cBapxka — TEXHONOTHH HapaIUBaHHS
MaTepuaia nyTeM pacruiaBiIeHuUs
OCHOBHOTO.

9. Yro Takoe anIUTHUBHBIE TEXHOIOTHN?

d) mpoumecc o0benUHEHWs MaTepHajia C
HeJbI0 CO3JaHHA 00bhEeKTa M3 JaHHBIX
3D-Moaenu, Kak NpaBHJIO, CJOH 3a
cJIoeM, B OTJIMYHE OT «BbIYHTAIOUIHX)
NPOU3BOACTBEHHBIX TEXHOJIOTHI;

€) mpolecc pa3jeieHuss MaTepruaa ¢ Hebio
CO3JaHHs 00BeKTa nu3 IaHHBIX
3D-Moenu, Kak MpaBUIIo, CIIOH 3a CIIoeM,
B OTJINYHE OT «BBIYUTAIOIINX»
MTPOM3BOJICTBEHHBIX TEXHOJIOTHIA;

f) mpouecc HapamuBaHHS —Marepualia C
[IENBI0 CO3MaHusg OOBEKTa M3 JaHHBIX
3D-Monenu, Kak MpaBUIIo, CIIOH 3a CJIOeM,




CTPYKTYypHbIN
anemeHT
KoMneTeHuun

MnaHmnpyemsole
pe3ynbTaTbl 06y4YeHunA

OueHoYHble cpeacTsa

B OTIINYHUC oT «BBIYHMTAOMINX)»
MMPONU3BOJACTBCHHBIX TGXHOJIOFI/If/'I;

10. Tepeuncnute KaTeropuu aJlZIUTHBHBIX
TEXHOJOTMH  COMJIACHO  KJIacCHU(UKAIIMU
ASTM:

h) Material Extrusion — «BblgaBIUBaHHE
Marepuaiay WA IMOCIOHHOe HaHECEHHE
PAacCILIaBICHHOTO CTPOUTEIHLHOTO
Marepuaia yepe3 3KCTpyaep;

1) Material Jetting - «pa3Opb3ruBanue
(CTpOMTENBHOrO)  Marepuanay  HIH
MOCJIONHOE CTpYyWHOE HAHECEHUE
CTPOUTEIHHOTO MaTepHaa;

j) Binder Jetting - «pa3Ope3ruBanue
CBSI3YIOIIET0» MM TMOCIOHHOE CTpyHHOE
HAHECCHHUE CBA3YIOILIETO MaTepraa;

k) Sheet Lamination —  «coexuHeHHE
JIMCTOBBIX MaTEPUAJIOB» WIIM TMOCIOHHOE
bopMupoBaHHE HU3ACIUS U3 JHCTOBBIX
CTPOMTENIbHBIX MAaTEPHAJIOB;

) Vat Photopolymerization -
«poronmonumepuzaius B BaHHE» WU
MOCJIOMHOE OTBEPKJICHUE

(G OTONOIIMMEPHBIX CMOJT;
m) Powder Bed Fusion — «pacmiaBieHue
Matepuana B 3apaHee Cc(HOPMHPOBAHHOM

cioe» WIH MocIe0BaTeIbHOe
(hopMHpOBaHHE  CIOEB  MOPOIIKOBBIX
CTPOUTENBHBIX MaTepuasoB u

BbIOOPOYHOE (CEIEKTUBHOE) CIEKaHUE
YJaCTHULl CTPOUTECIIBHOI'O MaTepHrajla,

n) Directed energy deposition — «mpsimoii
nmoaBOA SHCPruM HCIMOCPECACTBCHHO B
MCCTO IOCTPOCHUA) WA MOCJIONHOE
dbopMupoBaHue U3ETIUsA METOA0M
BHECCHUA CTPOUTEIIBHOTO MaTtcpuralia
HCMOCPCACTBCHHO B MCCTO TIOABOIA
OHEPIUH.

11. Kakue u3 HUKCTICPCUYNCIICHHBIX TEXHOJIOTUN
oTHOcATCS K Tpynne AM?

1) SLA, Steriolithography Apparatus -
OTBEPKIECHHUE cIos doTomoaumepa
IIOCPEACTBOM JIA3EPHOTO JIy4a;

J) SLS, Selective Laser Sintering —




CTPYKTYypHbIN
anemeHT
KoMneTeHuun

MnaHmnpyemsole
pe3ynbTaTbl 06y4YeHunA

OueHoYHble cpeacTsa

ITOCJIONHOE Ja3epHOe CIIEKaHHE
MOPOIIKOBBIX MAaTEPUAIOB, B YaCTHOCTH
MIOJINMEPOB;

k) DMF, Direct Metal Fabrication —
Pa3HOBHUIHOCTH SLS-texHonoruu,
IIOCJIOMHOE Ja3epHoe CIIEKaHHUE
METAJIJIOMOPOIITKOBBIX KOMITO3HIIHIA;

nHorna takxe HaspBaroT DMLS, Direct
Metal Laser Sintering;

) SLM, Selective Laser Melting -
Pa3HOBHIHOCTD SLS-texHonoruy,
MOCJIOHOE Ja3epHoe IJIaBJIEHUE
METAJIJIOTNIOPOIIKOBBIX KOMITO3HIIUN;

m) DLP, Digital Light Procession — 3acBeTka
cinos  ¢doTomonumepa C  TOMOIIBIO
U (pPOBOTO MPOKEKTOPA;

n) Poly-Jet - HaHECEHHE cI1ost
¢dorononuMepa Yepe3 MHOI'OCOILIOBYIO
TOJIOBKY M €r0 OTBEPXKACHHE MTOCPEICTBOM
3aCBETKU YJIbTPA(PHOIECTOBOM JIAMITOH;

0) FDM, Fused Deposition Modeling —
IIOCJIONHOE HAJIOKEHUE PaCIIaBIAEMBbIX
HUTEBUIHBIX MTOJIUMEPOB;

p) Ink-Jet — OTBEPXKJICHUC ciost
MTOPOUIKOBOI'O MaTepuaia nmyTeM
HAHECEHMsI CBA3YIOILEro CcOoCTaBa 4Yepes
MHOT'OCOIUIOBYIO  TOJOBKY (MO  THUIYy
cTpyitHoro 3D-npuHTepa).

12. JIuteiiHple MOAETM MOTYT OBITH IOJIyYEHBI
(«BBIpaIIEHBI») U3 CIAEAYIOUIMX MaTepUajoB:

C) MOPOIIKOBBIX MOJTUMEPOB TSt
MOCJIEIYIONIETO JINThS O BBIKUTAEMbIM
MO/IEIISIM;

d) doTonmoaMMepHBIX  KOMIIO3HIIUH, B
yacTHOCTH, Mo TexHomorunQuick-Cast
JUTS MOCJIETYFOIIIETO JIUThS o
BBDKUTa€MBIM MOJIEJISIM 17011

notexHooruun MJ (Multi Jet) mist mutes
0 BBITUIABIISIEMBIM MOJICIISIM.

Mpakmuyeckoe 3aHAMuUe Ha memy: «Pazpabomams
npomomun onopsi 6apabaHHO20 OKOMKoB8AMeNA»




CTPYKTYypHbI#

MnaHnpyemsble

afemeHT OueHouHble cpeacTaa
pe3ynbTaTbl 06y4YeHunA
KOMmMeTeHuun
Mpakmuyeckoe 3aHAMuUe Ha memy «Pazpabomame
mexHOos102Ut0 U320MmOo8saeHUA npomomura snemeHma
memannypaudyeckoli MauwuHel».
MK-3.2 MpumeHaeT meToabl Bonipocsi 015 n0020mo8KU K 3a4emy

peBepcMBHOIO
WHXXWUHUPUHTa A
pa3paboTku
KOHCTPYKTOPCKO
OOKYMeHTaL MM

1. Jlaiime onpedenenue mepmuny «llpomomuny.

2. U3 kakux mamepuanog mocym 6vims NOIYYeHbl
JumetiHvle mooenu?

3. [Ilepeuucnume mexnonocuu epynnot AM.

e

Ymo makoe adoumugnvie mexnonocuu?
5. Ymo noopaszymesarom «Bviuumarowue
mexHono2uuy?

lMpakmuueckoe 3aHAMUe Ha memy «Pazpabomame
MmexHo/102UK0 U320MOo8/eHUs Npomomuna 3anemeHma
memannypauveckoli MawuHo|».

lMpakmuyeckoe 3a0aHue

Pa3spaboTtatb 3d mogenb Kopnyca nnaTel MikroTik RB450
ONA U3rotosaeHns eé npototnna metogom 3D-nevatu. B
KOHCTPYKLMM KOpPMyca y4ecTb BOSMOMKHOCTb KpenseHus ¢
ncnosnb3oBaHmem DIN-peitkn. MoarotoButb
npeanoXeHve no BbIbopy NPUHTEPA U PEXKMMOB NeYaTw.
OdPopMUTb KOMMIEKT KOHCTPYKTOPCKOM AOKYMEHTALUM.

MikroTik RB450




CTPYKTYpHbIM
MnaHmnpyemsole
aNemeHT OueHoYHble cpeacTBa
pe3ynbTaTbl 06y4YeHunA
KOMneTeHumm

Mpumep BbINOAHEHUA NPAKTUYECKOTO 3a4aHNA

6) NopsaaoK NnpoBeAeHMA NPOMEKYTOUHOM aTTecTauum, NoKasaTeNun U KpUTEPUU OLLEHUBAHUA:

MpomexkyToUHas aTTectauus no gucumnianHe «TexHoNorMm NPOTOTUNMPOBAHMSA B
MEeTaIyPrMyeckom MalllMHOCTPOEHUM» BK/IOYAET TEOPETMYECKME BOMPOCHI, NO3BO/IAOLINE OLEHUTD
YPOBEHb YCBOEHUA 06YUaIOWMMINCA 3HAHWUI, U NPAKTUYECKNE 334aHNA, BbIABAAIOLLME CTEMEHb
chOPMMUPOBAHHOCTM YMEHMI 1 BNAAEHNI, NPOBOAMTCA B pOpPME IK3amMeHa.

3a4eT No AaHHOM ANCLMNAMHE NPOBOANUTCA B YCTHOW dopme.

[lokazamenu U Kpumepuu oyeHU8aHUA 3a4yema:

- Ha OLLEHKY «3aYmeHo» - 06yYatoLMIica AeMOHCTPUPYET BbICOKMI YPOBEHb
chOPMMPOBAHHOCTM KOMMETEHLNIA, BCECTOPOHHEE, CUCTEMATMYECKOe U r1yboKoe 3HaHWe yyebHoro
maTtepuana, ceoboaHO BbINONHAET NPaKTUUYECKME 3a4aHNA, CBOBOAHO ONepupyeT 3HaHUAMM,
YMEHUAMM, NPUMEHAET UX B CUTYyaLMAX NOBbILEHHOW CNOXKHOCTH.

- Ha OLLEHKY «He 3a4YmeHO» - 0byYaloWwminca 4eMOHCTPUpPYeT 3HaHUA He 6onee 20%
TEOPEeTUYECKOro MaTepuana, AOMNYyCKAEeT CyLEeCTBEHHbIE OWMBKM, HE MOXKET NoKasaTb
WHTENIEKTYa/IbHble HaBbIKM PeLIeHMs NPOCTbIX 3a43a4.







