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JIucr akTyanusauuu padoyeii nporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxkaeHa u ogodpena st peanusanuu B 2023 - 2024
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1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Henpto  gucuunauubl  «TeXHOIOTMHM TPOTOTUIUPOBAHUS B  METAJLIYPrUYECKOM
MalTUHOCTPOEHUN» SIBIIICTCS O3HAKOMJICHHE CTYJCHTOB C COBPEMEHHBIMH TEXHOJIOTHUSIMHU
MOJATOTOBKHA TPOTOTUIIOB OOOPYJIOBaHMS W BBIPAOOTKA MPAKTUYECKUX HABBIKOB MPUMCHCHHS
a/JTATUBHBIX TEXHOJIOTHUH B METAJUTYPIrHY€CKOM MallTHHOCTPOEHUH.

2 MecTo JUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTeIbHOIi POrpaMMbl

Juctunnuaa TexHOI0TuU TPOTOTUIUPOBAHUS B METALTYPTHYECKOM MAITUHOCTPOCHUU
BXOJIUT B YacTh Y4eOHOro IuiaHa (OpMUPYEMYIO0 y4acTHUKaMHU 0Opa30BaTEIbHBIX OTHOIICHHMA
00pa30BaTeIbHOI IPOrPaMMBI.

Jlnst  w3ydeHHWs]  JAMCHMIUIMHBI ~ HEoOXoaWMmbl  3HaHWS  (YMEHHs,  BIJIAJICHUSA),
c(hopMHpOBaHHEIC B PE3YJIbTATE U3YUECHHUS UCIUILINH/ IPAKTHK:

[HudpoBbie TBOWHUKHN B MAITMTHOCTPOCHUHT

[TpoMbIIEHHBIN AU3AITH

[IpoekTupoBaHuE TEXHOJIOTHIECKOTO 000PYA0BAHUS

OcHOBBI (PU3UYECKON TEOPUHU HAIEKHOCTH TEXHUIECKUX 0OBEKTOB

OCHOBBI TPOTHO3UPOBAHUS HAZEKHOCTH JIEMEHTOB MEXAHHMUECKUX CUCTEM

OcCHOBBI HAyYHOW KOMMYHUKALIUH

Merononorus u METObl HAYUYHOT'O UCCIIEIOBAHUS

3ammuTa UHTEUIEKTYalIbHON COOCTBEHHOCTH

[IpoekTHbIE pacu€Thl MoKazaTesel HaAEKHOCTH JIeTalled MallluH

[IpouzBoacTBEHHAS 1 3KOJIOTHYECKasi 0€3011aCHOCTh

PeBepcuBHBIN NHKUHUPUHT

NHHOBaIMOHHOE MTPEANTPUHUMATETBCTBO

VYyebHas - HAy4yHO-HUCCIIeI0BaTENbCKas paboTa

3Hanus (yMEHUs, BIaJIeHUs1), MOJTyYEHHbIE MIPH HU3yUYEHUU JAHHOW JUCIHUILTHHBI OyIyT
HEO0OXOAUMBI JJISI U3YUSHUS TUCIUTUTAH/TIPAKTHK:

[TpounzBocTBEHHAS - IPEAAUIIIOMHAS TIPAKTUKA

[Ipon3BOACTBEHHAS - HAYYHO-UCCIEI0BATENbCKAs PAKTHKA

[ToaroroBka K mpoiierype 3alluThl ¥ 3a11UTa BHITYCKHON KBATH(PUKAITMOHHOHN paboThI

[ToaroroBka u caya rocyJapcTBEHHOTO 9K3aMeHA

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynpraTe ocBOE€HMS AMCUMILIMHBI (MOAYHs) «TeXHOIOTMM MPOTOTHUNMPOBAHUS B
METAJUTyprUyecKOM MAIIMHOCTPOSCHUM» OO0ydJaroluiicss JobkeH o0najaTth  CleqyIoLUMU
KOMIETEHIUSIMU:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCEHUA KOMIIETCHIITN N

[IK-3 CpoocoGeH  OCyIIECTBIATh  MHXHHUPHUHIOBYIO  JIESTENBHOCTH B OOJIaCTH
METAJLITYPrHYECKOT0 MalTMHOCTPOEHUSI

[K-3.1 Pa3pabatsiBaer MPEAJIOKEHUS o COBEPIIECHCTBOBAHUIO
MalIMHOCTPOUTEIHLHOTO TPOU3BOICTBA
[1K-3.2 [IpumeHnsier MeTOAbl PEBEPCHUBHOIO HMHXXHHUPUHIA JUISL  Pa3pabOTKU

KOHCTPYKTOPCKOM JIOKYMEHTAITHH




4. CTpyKTypa, 00bEM U COiepKaHNe TUCUUTLTHHBI (MOIYJIs1)
OO0mast Tpy10eMKOCTh JUCIHILTUHBI COCTABISAET 6 3aueTHBIX eauHuIl 216 akan. 9acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 65,7 akaj. 4acoB:
— ayauTopHas — 64 akaJ. 4acos;

— BHeayauTopHasi — 1,7 akaji. 4acos;

— camocrosTenpHas padorta — 150,3 aka. yacos;

— B (JOpMeE MPaKTHUUECKOM MOATOTOBKY — 2 aKaJl. 4ac;

dDopMa arrecTaluu - 3a4cT

AynutopHast 3 s
o | womTakTHAs pabota E = dopma TeKyIero
=
Pazzien/ Tema S (B axan. wacax) g2 Bz . KOHTPOIIA Kon
g 8 © | camocrositenbHOl | ycrneBaeMocTH 1
JIUCIUILIAHEI 3 [ . | xoMmeTeHIuH
@) 9 & paboThI TIPOMEKYTOUHON
Tlex. mab. | mpaxT. =9 aTTeCTaluu
3aH. 3aH. O =
1. 1. BeneHue B THUCIUIUIMHY.
OCHOBHEIE TEPMHUHBI i
OTIpECIICHIS
CamocTrosTenbHoe
1.1 OcHOBHBIC TEPMUHBI U . I1K-3.1,
3 4 U3yuyeHue YcTHbIi onpoc
omnpeeNicHus I1K-3.2
JUTEPATYPBI
HWroro no pazaeny 4
2. 2. AInuTHUBHBIE TEXHOJIOTUHA
CaMocTosTeNbHOS
. N I1K-3.1,
2.1 Buasl TEXHOJIOTHIA 4 12 W3y4eHUe VYerHbIi ompoc K-3.2
JUTEPaTyphl ’
CaMocTosTENbHOS
2.2 Knaccuguxarus " I1K-3.1,
. 4 10 H3y4eHHE VYerHbIi ompoc
aJUTUTUBHBIX TEXHOJIOTHI I1K-3.2
JUTEPATYPBI
2.3 Texuomoruu u CamocrosaTeasHoe K-3.1
MAIHHBI | 3 4 u3ydeHue VYerHblii onpoc HK-S- 2‘
BBIPAIINBAHUS JUTEPATYPBI )
2.4 ATUTUBHBIE CaMoCTOSITENbHOE K-3.1
TEXHOJIOTUM M JIUTEeHHOE 4 30 H3yueHue VYcrTHbli onpoc K 3' 2‘
MIPOM3BOICTBO JUTEPATYPHI '
2.5 ANTUTUBHBIE CaMoCTOSITENbHOE K-3.1
TEXHOJIOTHH " 4 20 H3y4eHHE VYeTHBI onpoc l'[K-3' 2‘
MOPONIKOBAsI METAJTY PrHs JIUTEPATYPhI '
Hroro no pazaeny 20 72
3. 3. CAIIP gms paboTel C
aJJIMTUBHLIMUA TEXHOJIOTUSAMU U
paspaboTKu MIPOTOTHITOB
CaMoCTOSTENbHOE
. IIK-3.1,
3.1 Knaccudukarus 4 30 H3yYCHUE VYcerHBIM ompoc K-3.2
JUTEPaTypHl ’
3.2 MeTtonuka IToaroroBka k
nmoarorosku 3d Mo, eﬁn K 4 16/101| 8,3 II aiTquCKOI‘/'I Tpaxmiieckas TK-3.1,
A a 3 ! p pabota IK-3.2
neyaTH pabore
3.3 Pa3zpabotka nureiHOM
IToaroroBka k
(opMBI 11T TIOATOTOBKH . [IpakTuueckas I1K-3.1,
16 40 MIPAKTUYECKOM
MPOTOTHIIA METOAOM pabota [K-3.2
pabote
JIUThS  IUIACTHKOM  IIOJ|




HWroro no pazneny 8 32/10M | 78,3

4. 3ager

4.1 3auer

Uroro mo pazneny

Uroro 3a cemectp 32 32/101 | 150,3 3a4ET
Hroro no aucumruinye 32 32/101 | 150,3 3a4eT




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jdns  peanu3alid  NPEIyCMOTPEHHBIX  BHJOB y4eOHOW pabOThl B KayecTBe
00pa30BaTeNIbHBIX TEXHOJIOTUH B IIPENOAaBaHUM TUCHMILIMHBI « T€XHOIOIUN NPOTOTUITMPOBAHUS
B METAJUIypru4eCKOM MaIllMHOCTPOEHUM» UCII0JIb3YETCS TPAAULIMOHHAS TEXHOIOTHSI.

Ilepenaua HeOOXOAMMBIX TEOPETUYECKUX 3HAHUH U  (HOPMUPOBAHME OCHOBHBIX
OpPEACTAaBICHUNH N0 Kypcy «3alluTa HHTEIJICKTYAIbHOW COOCTBEHHOCTH» TPOUCXOAUT C
UCIOJIb30BAaHUEM MYJIbTUMEAUHHOTO 000PYJOBAHUS.

[Ipu mpoBeneHNMM NPAKTUYECKUX 3aHATUH HCHOJB3YIOTCS KOHTEKCTHOE OOydeHue u
IBpUCTHYECKas Oecera.

CamocrosiTenbHasi paboTa CTUMYJIUPYET CTYAEHTOB B IIPOLIECCE TIOATOTOBKM K
IIPAKTUYECKUM 3aHATUSAM U UTOTOBOM aTTECTALIMH.

6 YueOHO-MeTOAMYeCKOe 0OOecredeHue CaMOCTOSITeIbHOM padoThl 00y4arouXCs
[IpencrarneHo B mpuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA /sl IPOBeeHH s IPOMEKYTOYHOM aTTeCTAluN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe M MHPOPMAIMOHHOE 00ecnevyeHue JUCITUTITIMHBI (MO/YJIs1)

a) OcHoBHas1 IMTEpaTypa:

Toumnkun, B. B. IIpoekTupoBaHuEe 5>IEMEHTOB METAUNIypPrU4eCKUX MAIIUH U
obopyaoBanus : yueonoe mocobue / B. B. Tounnkun, O. A. ®unarosa ; MI'TY. - MarHuToropcex :
MI'TY, 2017. - 1 osnektpon. ont. auck (CD-ROM). - 3arm. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3319.pdf&show=dcatalogues/1/1138
305/3319.pdf&view=true (mata oOpamenus: 08.12.2021). - MakpoodsekT. - Tekcr
anekTpoHHBIH. - ISBN 978-5-9967-0975-5. - CBenenust noctynusl Takxke Ha CD-ROM.

0) lonotHuTeEIBHAS TUTEPaTypa:

1. I'puropbeB, A. M. IlpoextupoBanue u anumaims B 3ds Max : yueOnuk / A. ]I.
I'puropres, T. B. Ycaras, O. I1. Yepnbimuona ; MI'TY. - Maruuroropck : MI'TY, 2016. - 1
sanektpoH. onrt. guck (CD-ROM). -  3Barm. ¢ turym.  okpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2581.pdf&show=dcatalogues/1/1130
396/2581.pdf&view=true (mara ooOpamenus: 02.06.2021). - MakpoodsekT. - Tekcr
3NIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.

2. TloxwmaeB, FJ. A. KommbloTepHOE  MOJETUPOBAHWE W CO3/IaHUC
IPOEKTHO-KOHCTPYKTOPCKOW ~ JIOKyMEHTalMM B  MamuHocTpoeHun cpeactBamu  CAIIP.
HmxenepHas u komnblotepHas rpaduka B Autodesk Inventor, AutoCAD : yuebHoe mocobue. Y. 1
/ 1O. A. Tloxkunaes, E. A. CBuctynosa, O. M. Bepewmeii ; MI'TVY. - Marauroropck : MI'TVY, 2016.
- 1 onektpon. onr. guck (CD-ROM). - 3Barn. ¢ turyn. odkpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/1/1130
327/2525.pdf&view=true (mara oOpamenus: 02.06.2021). - MakpooObekT. - Tekcr
AJIEKTPOHHBIH. - CBeieHus nocTynHbl Takke Ha CD-ROM.

B) MeToan4yeckue ykazaHusi:

CasenbeBa, . A. Umxkenepnas rpaduka. MojenupoBaHue HU3JEIUNH U COCTaBICHHUE
KOHCTpYKTOpcKoW mokymeHTanumu B cucreme KOMIIAC-3D : yueOnoe mocobme / U. A.
CagenbeBa, B. U. Kagomaukos, U. JI. Kagommnkosa ; MI'TY. - Marautoropck, 2010. - 186 c. :
WL, TaoII., CXEMBL. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=311.pdf&show=dcatalogues/1/10685
65/311.pdf&view=true (nara oopamenus: 02.06.2021). - MakpooOBEKT. - TEKCT : 371€KTPOHHBIH. -



MIeYaTHBINA aHaJIor.

r) [IporpammHoe o6ecneuenue u UnTepHer-pecypceni:

IIporpammHoe o0ecnieueHue

HaunmenoBanue

o Ne norosopa

Cpok aeicTBus JIMLIEH3UN

MS Office 2007

. Ne 135 ot 17.09.2007
Professional

0eccpouHO

Autodesk
Inventor
Professional
2011 Master

K-526-11 01 22.11.2011

0eccpovHO

Autodesk
Inventor
Professional

yueOHas Bepcus

0eccpovHO

Autodesk
Simulation
Multiphysics
2011 Master
Suite

K-526-11 o1 22.11.2011

06eccpodHo

Autodesk

AutoCAD 2021 | 1¢0Has Bepens

06eccpodHo

ACKOH

Kommac 3D B.16 J-261-17 ot 16.03.2017

0eccpovHO

ACKOH

Beprukann J-261-17 ot 16.03.2017

06eccpodHo

FAR Manager |cBo6omHO

0eccpoyHO

7Zip CBOOOJIHO

0eccpoyHO

HpO(l)eCCI/IOHaJH)HbIe 0a3bl JAaHHbIX " I/Il—[q)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMBI

HazBanue kypca

CchUIKa

OnekTpoHHass  0aza  MEPUOAMYECKUX
n3naauii East View Information Services,

https://dlib.eastview.com/

Hanuonanbuas
MH(POPMaAITMOHHO-aHAIUTUYECKAS
cucteMa — PoccuicKUi MHAEKC HAYYHOT'O

URL.: https://elibrary.ru/project_risc.asp

[TouckoBas cucrema Axamemust Google
(Google Scholar)

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

Wndopmannonnas cucrema - Eaunoe
OKHO _JOCTyNa K __MH(QOPMAIMOHHBIM

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

denepanpHOE roCyJapCTBEHHOE
OroxeTHOE yupexaeHue «DenepanbHbIi
HUHCTUTYT POMBITIIEHHOH

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

Poccuiickas l'ocynapcrBennas
oubnuoreka. Karajgoru

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

DJNEeKTpOHHBIE  pecypchl  OMOIMOTEKH

MI'TY um. I''I. Hocosa

https://magtu.informsystema.ru/Marc.html?locale=ru

denepanbHbIii 00pa30BaTENbHBINA MOPTA
OKOHOMHKA. Co1uoIorus.

http://ecsocman.hse.ru/

YHuBepcurerckas nHpopMaImoHHas
cucrema POCCU S

https://uisrussia.msu.ru




Mexaynapoanas pedeparuBHas

http://scopus.com
1 IIOJJHOTCKCTOBAs CIIPABOYHAs

MexayHapoaHas Oasa

http://link.springer.com/
IIOJJHOTEKCTOBBIX KYPHAJIOB

MexnyHapoaHas KOJIJICKIIUS

http://www.springerprotocols.com/
HAay4HbIX IIPOTOKOJIOB 110

Mexnynapoanas 6a3a HayYHBIX

http://materials.springer.com/
MaTEPHUAJIOB B o0JacTu

MexayHapoaHas Oasa

. http://www.springer.com/references
CIIPABOYHbLIX H3JaHUHN 110 BCEM

Mexaynapoanas pedeparuBHas

. [http://zbmath.org/
Oasza JAHHBIX IO 4YHCTOHU U

MesxyHapojHas pedeparuBHast
U nojHoTekcToBas crpasounas|https://www.nature.com/siteindex
0a3a aHHbBIX HAYYHBIX W3JIAHUI

Nndopmanuonnas cucrema -
HopmaTtuBHbIE TIPaBOBBIE AKTHI,
OpraHU3aIOHHO-PACTIOPSAUTEN
bHEBIC JIOKYMEHTHI,
HOPMAaTUBHBIE U METOIUYECKHE

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

ApXUB HAayyHBIX JKYpHaJOB
«HannoHanbHbIH https://archive.neicon.ru/xmlui/
3JIEKTPOHHO-MH()OPMAIIMOHHBIN

9 MaTtepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOLYJIfA)

MartepuanbHO-TeXHHYeCKOe 00eCeYeH e TUCIUIUTNHBI BKIIFOYACT:
AyauTopun T IPOBEACHHS JICKIIMOHHBIX 3aHSTHIA:

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

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

AynmuTopun JUTsl TPOBEICHUS TPAKTUICCKUAX 3aHSATHIA:
- ayn. 1-407a (np-kxt Jlennna 38).

AyauTopuH TS CAaMOCTOSITENbHON PabOTHI:
- ayn. 1-407a (np-kxt Jlennna 38).

Aynuropuu 175 IPOMEXYTOYHOM aTTecTalluy paboThI:
- aya. 1-402 (np-xt Jlenuna 38);

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

- aya. 1-404 (np-xr Jlenuna 38).

VY4eOHble ayAuTOpUM [UIsl TPOBENEHUS MPAKTUUYECKUX 3aHSITUN, TPYNNOBBIX U
WHIVBUAYAIbHBIX KOHCYJbTAIMM, TEKYIIEro KOHTPOJI M IPOMEXYTOYHOM aTTECTalUH.
OcHamenue: Jlocka, MyJIbTUMEIMIHBIA IPOEKTOP, IKPaH

[lomemenuss  uigs  caMOCTOATENbHOM  paboTel  oOyuwaromuxcs.  OcHaiieHue:
[epconanbubie KOMIbIOTEPHI ¢ makerom MS Office, BbIX0J0M B MHTEPHET W C JOCTYIIOM B
3NIEKTPOHHYIO HH(POPMAIIMOHHYI0-00pa30BaTENIbHYIO Cpey YHUBEPCUTETA

[Tomemenne s XpaHeHUsT W TPOPHIAKTHYIECKOTO OOCTY)KHMBAaHHS — Y4EOHOTO
obopynoBanus. OcHamenue: Cremgaku A7 XpaHEHUs Y4eOHO-HAIJISIIHBIX TOCOOMA U




IMPUJIOKEHME 1

6. YueOHO-MeTOANYeCKOe o0ecTieYeHre CAMOCTOsITeIbHOM padoThl 00y4aromerocs

[Ipumep Tecta k pazaeny «AIIUTUBHBIE TEXHOJIOTUN»

1.

4.

BeiObepere  mpaBWIBHYIO ~— IOCIEAOBATEIBHOCTh  HMOJArOTOBKM  MPOTOTHIA  C
ucnoiab3oBanneM 3D nmeuaTu:

a) CAD-moaeab— AM-MammuHa— JeTajb;

b) CAD-monpenr— aerans — AM-MalivHa,

¢) AM-mammaa— geranb— CAD-mozens.

Uto noapazymeBaroT «BbluuTaronme TeXHOI0T U ?

a) MexaHooOpaGoTka — YyjaajieHHe («BbIYMTAHUE») MaTepuaja H3 MaccuBa
3arOTOBKH;

b) TexHomoruu pe3ku — ynaneHue MaTepuaa ra30Boi pe3Koii;

C) cBapka — TEXHOJOTMH HAapalIMBaHHs MaTepHaia IyTeM PaciijiaBJICHUs OCHOBHOTO.

Yro Takoe aJIMTHBHBIE TEXHOIOTHH?

a) mpoiecc 00beIHMHEHHS] MaTepHaja C HeJbl0 CO3IaHHSl 00bEeKTa M3 JAHHBIX
3D-momes, Kak NMpPaBWJIO0, CJI0H 32 CJI0eM, B OTJHYHE OT «BBIYHTAIOLIAX»
MPOU3BOJACTBEHHBIX TEXHOJIOTHIA;

b) mporecc pasnenenus Marepuaia ¢ 1eNbl0 CO3AaHus 00beKTa U3 JaHHbIX 3D-Moenu,
KaK MpPaBHIIO, CJIOH 3a CJIOEM, B OTJIMYHE OT «BBIYMTAIOIIUX» MPOM3BOIACTBCHHBIX
TEXHOJIOTHI;

C) mpollecC HapallMBaHWs MaTepHaia C IeJbl0 CO3JaHus O00beKTa W3 JaHHBIX
3D-momenu, Kak TPaBWIO, CJIOM 3a CJIOEM, B OTJIIMYHE OT «BBIUYHTAIOIIAX)»
MPOU3BOICTBEHHBIX TEXHOJIOTHIA;

[Tepeunciure KaTeropuu aJANTHBHBIX TEXHOJOTHI coryiacHo Kiaccupukammu ASTM:

a) Material Extrusion — «BblgaBIMBaHHE Marepuaiay WA MOCIOHHOE HaHECEHHE
pacIuUIaBICHHOTO CTPOUTEILHOTO MaTepuala 4epe3 dIKCTPy/Iep;

b) Material Jetting — «pa30pei3ruBaHue (CTPOUTENHFHOI0) MaTepHaliay WIIH MOCIOHHOE
CTpY#HOE HaHECEHUE CTPOUTEIILHOTO MaTepHaa;

c) Binder Jetting — «pa30pb3ruBaHne CBS3YIOMIETO» WM IMOCIOWHOE CTPyHHOE
HAaHECEHHE CBA3YIOIIEr0 MaTepHaa;

d) Sheet Lamination — «coequHEHHE JHCTOBBIX MAaTEPUAIOB» WM MOCIOHHOE
(opMHUpOBaHUE U3ACIHUS U3 JINCTOBBIX CTPOUTEILHBIX MATEPHAIIOB,;

e) Vat Photopolymerization — «doTononumepusaius B BaHHE» WJIH MOCIOWHOE
OTBepiKAeHHE (POTOMOTUMEPHBIX CMOJT;

f) Powder Bed Fusion — «pacrutaBinenre matepuaia B 3apaHee chOPMHPOBAHHOM CJIOE»
WM TOCIeI0BaTelbHOe (OPMUPOBAHHE CJIOCB IMOPOLIKOBBIX CTPOUTEIBHBIX
MaTepuajoB U BHIOOPOYHOE (CEIIEKTHBHOE) CIEKAaHUE YaCTHI[ CTPOUTEIHHOTO
MarepHana;

g) Directed energy deposition — «mpsiMO#i OJIBOJ] SHEPTUU HEMOCPEICTBEHHO B MECTO
HOCTPOCHUS» WM TOCIOHHOEe (OPMUPOBAHHME W3ICIHS METOJOM BHECEHHS
CTPOUTETHHOTO MaTepralia HEMOCPEJACTBEHHO B MECTO TIOIBO/Ia SHEPTHH.

5. Kakue u3 HIDKenepeuncIeHHbIX TEXHOJIOTHI OTHOCATCS K rpynne AM?

a) SLA, Steriolithography Apparatus — otBepxaeHue cios  QoTormonumepa
IIOCPEICTBOM JIa3€PHOTO JIyya;

b) SLS, Selective Laser Sintering — mocioiiHoe Jla3epHOE CIEKaHHE IOPOIIKOBBIX
MaTCcpHraJioB, B YaCTHOCTHU IMOJIMMCPOB;



c) DMF, Direct Metal Fabrication — pasnoBuaHocts SLS-TexHOJOrHH, MOCIOHHOE
Ja3epHOe CICKAHHE METAUTOMOPOIIKOBBIX KOMITO3UIMIA; MHOTA TAK)KE HAa3bIBAIOT
DMLS, Direct Metal Laser Sintering;

d) SLM, Selective Laser Melting — pa3HoBHAHOCTH SLS-TEXHOJOTHH, MOCIOWHOE
Jla3epHOE TUIABJICHUE METAIJIONOPOIIKOBBIX KOMITO3HIIUIA;

e) DLP, Digital Light Procession — 3acBerka ciost (OTOMOJIMMEPa C MOMOIIBIO
1 POBOTO MPOKEKTOPA;

f) Poly-Jet — Hanecenue ciost hoTonoarMepa 4epe3 MHOTOCOILUIOBYIO TOJIOBKY U €ro
OTBEPXK/ICHHUE TIOCPEICTBOM 3aCBETKH yIbTPaPHOICTOBOM JIAMITO;

g) FDM, Fused Deposition Modeling — mnocnoiiHoe Hag0KEeHHE pPACILIABIIAEMbBIX
HUTEBUJIHBIX [TOJMMEPOB;

h) Ink-Jet — oTBepkaeHHE CIIOS MOPOLIKOBOTO Marepuana IyTeM HaHECECHHs
CBSI3YIOIIETO COCTaBa dYepe3 MHOIOCOIUIOBYIO TOJIOBKY (IO THIy CTPYWHOTO
3D-npunTepa).

6. JluteitHble MOJEIHM MOTYT OBITh MOTYYEHBI («BBIPAIICHBIY) U3 CIEIYIONINX MaTepUAIOB:
a) MOPOIIKOBBIX MOJIUMEPOB IS TOCICIYIOIIETO JINThS 110 BBIXKMTaeMbIM MOJICIISIM;
b) doronmoavMepHBIX KOMIO3HMIMI, B YacTHOCTH, Mo TexHojaorunQuick-Cast s
MOCIICAYIOMIETO JIUThSI TI0 BEDKUTAEMBIM MOJACIISIM MiTH TioTexHooruu MJ (Multi Jet)
JUISL TATHS 110 BBITLIABIISICMBIM MOJCIISIM.

[Tpumep 3amanust I TPaKTUIECKON pabOTHI.

Paspabotars 3d momens kopmyca miaarel MikroTik RB450 mis msroroBieHust €€ mpoTOTHIIA
meronoM 3D-mewatn. B KOHCTpyKIMM KoOpIyca Y4ecTb BO3MOXKHOCTb KpEIUICHHS C
ucnonbs3oBanueM DIN-peiiku. [loarotoBuTh npenygokeHue Mo BBIOOPY MPUHTEPAa U PEKHUMOB
neyaTd. OGOpMUTH KOMIUIEKT KOHCTPYKTOPCKON JTOKYMEHTAIIUH.

MikroTik RB450

[Ipumep BBINOIHEHMS IPAKTUYECKOTO 3a1aHUS






MMPUJIOKEHUE 2

7 Ouenoqﬂme cpeacrsa JJid rIpoBeACHUA HpOMC)KyTO‘IHOﬁ aTrecranmmmn

a) [lnanupyemblie pe3yJbTaThbl 00yYeHHS] U OLIEHOYHBbIE CPeACTBA /Jis NPOBeIeHUs!
NMPOMEKYTOYHOM aTTeCTAlluM:

CTpyKTypHBIi
JIEMEHT
KOMIIETEHIIUH

IInanupyemslie
pe3yabTaThl 00y4eHUs

O1eHOYHEIE cpe€acTBa

[1K-3 Cnoco0eH 0CyIIecTBIATh HHXUHUPHUHTOBYIO IS TEILHOCT B 00JIACTH METAJUTYPrHYECKOTO

MAaIIHHOCTPOCHUS
[1K-3.1 PaspabatsiBaer Tecm na memy a0OumugHbvle MEXHOI02UU
IpeI0KEeHUS o
COBEPILICHCTBOBAHHUIO 7. Bribepere mpaBHIBHYIO MOCIEIOBATEIBHOCTD
MAaIIHHOCTPOHUTEIHEHOTO HOJATOTOBKH TIPOTOTHIIA C HCIOJIB30BaHUEM
IIPOU3BOJICTBA 3D neuaru:
d) CAD-monennr— AM-mammuna—
AeTalb;

e) CAD-moaens— gerans — AM-mamuina;
f) AM-mammuaa— neranb— CAD-mopens.

8. Uro II0Jpa3yMEBaOT «Bprauraromue

TEXHOJOTUMN?

d) mexanoo0padoTKa - yaajieHue
(«BBIYMTAHHE») MAaTepPHAJIa U3 MACCUBA
3aroTOBKH;

€) TEXHOJOTMU  pEe3Kh  —  yJajeHue
MarepHaia ra3oBoM pe3Kou;

f) cBapka — TEXHONOTHHM HapaIUBaHHSI
MaTepuaia yTeM pacruiaBiIeHUs
OCHOBHOTO.

9. Uro Takoe aqAMTUBHbBIE TEXHOIOTHUHN?

d) mpomecc o0benuMHeHHsT MaTepualia ¢
HeJbI0 CO3AaHMS 00beKTa M3 JAHHBIX
3D-Moaenu, Kak MNPaBHJIO, CJIOWH 3a
cj0eM, B OTJINYHE OT «BbIYMTAKIIHX
NMPOU3BOJACTBCHHBIX TCXHOJIOFHﬁ;

€) Tmpolecc pa3JeieHUs] MaTepruaia ¢ Lebio

CO3MaHus o0BeKTa n3 JTAHHBIX
3D-Monenu, Kak MpaBUIIo, CIIOH 3a CIIoeM,
B OTJINYHE oT «BBIYUTAOIIHX

MIPOU3BOJICTBEHHBIX TEXHOJIOTHIA;

f) mpomecc wHapamuBaHHS ~Marepuaga  C
LENBI0 CO3MaHud OOBEKTa M3 MaHHBIX
3D-Moenu, Kak MpaBUIIO, CIIOH 3a CIIoeM,
B OTJINYHE OT «BBIYUTAIOIIAXY
HpOPI?;BO)ICTBGHHI:IX TeXHOJ'IOl"I/II\/'I;

10. Ilepeuncnure KaTeropuu aJTUTUBHBIX
TEXHOJIOTUH COrJIaCHO KIacCuUKaIUU
ASTM:

h) Material Extrusion — «BblgaBIUBaHKE




CtpyKTypHBII
JIEMEHT
KOMIIETEHIIMH

[Inanupyemsle
pe3yabTaThl 00y4eHUs

O1eHOYHEIE cpe€acTBa

11.

)

K)

Marcpuajia» HInu IMOCJIOMHOE HaHECCHHE

PacCIUIaBICHHOTO CTPOUTEIHHOTO
Marepualia yepe3 3KCTpyep;

Material Jetting — «pa36pbI3ruBanue
(CTpOMTENBHOTO)  Marepuaiay  WId
MOCJI0ITHOE CTpyitHOE HaHECEHUE
CTPOHTEIILHOTO MaTepHaa,

Binder Jetting -  «pa30pbI3ruBanue

CBSI3YIOLIET0» WM IOCIOMHOE CTpyHHOE
HAHECEHHE CBS3YIOIIEro MaTepuara;
Sheet Lamination —  «coenuHeHune
JUCTOBBIX MaTEepUATIOB» WIU IOCIOHHOE
dbopMHUpOBaHHE W3IEIHUS U3 JIMCTOBBIX
CTPOUTENIbHBIX MAaTEPUAJIOB;

Vat Photopolymerization -
«porononumepusanys B BaHHE» WIH
OCJIIOMHOE OTBCPKIACHUC

($OTONOIMMEPHBIX CMOJL;

m) Powder Bed Fusion — «paciuiaBicHue

Marepualia B 3apaHee C(HOPMHUPOBAHHOM

cIoe» WK MIOCJIEIOBATEIEHOC
dbopMHUpOBaHHE  CIIOEB  MOPOIIKOBBIX
CTPOUTENBHBIX MaTepuasoB u

BbIOOPOYHOE (CEIEKTUBHOE) CIEKaHUE
YaCTHI] CTPOUTEIHLHOIO MaTepHasa;
Directed energy deposition — «mpsimoit
MOJIBOJI SHEPrMM HEMOCPEACTBEHHO B
MECTO TIOCTPOCHHS» WM IOCIOWHOE
¢dbopmupoBaHue u3enus METOAOM
BHECCHHSI  CTPOMTEIBHOTO  MaTrepuania
HEMOCPEJCTBEHHO B MECTO I0/IBOJA
SHEPTHH.

Kakue M3 HmxKenepeducieHHBbIX TEXHOJOTUHN
OoTHOCATCS K rpynne AM?

)

)

K)

SLA, Steriolithography Apparatus -
OTBEPXKICHUE CJI0s dboTomoaumepa
IMOCPEICTBOM JIA3€PHOI0 J1y4a;

SLS, Selective Laser Sintering -

MOCTIOHOE Ja3epHoe CIIEKaHUe
MTOPOIIKOBBIX MaTepHaJIOB, B YaCTHOCTH
MOJINMEPOB;

DMF, Direct Metal Fabrication -
Pa3HOBUIHOCTD SLS-TexHonoruu,
MOCJIOWHOE Ja3epHoe CTICKaHUe
METaJIJIOTIOPOIITKOBBIX KOMITO3UIIHIA;

HHOTma Takke HaspiBaroT DMLS, Direct
Metal Laser Sintering;
SLM, Selective Laser Melting -




CtpyKTypHBII
JIEMEHT
KOMIIETEHIIMH

[Inanupyemsle

pe3yNbTaThl 00y4eHUs

O1eHOYHEIE cpe€acTBa

Pa3HOBUIHOCTH SLS-TexHooruu,
MOCIIOHOE Ja3epHoe TJIaBJICHUE
METaJUIOTIOPOIIKOBBIX KOMITO3UIIHIA;

m) DLP, Digital Light Procession — 3acBetka
cinos  (doTomonuMepa C  TOMOIIBIO
1M(POBOTro MPOKEKTOPA;

n) Poly-Jet — HaHECEHHUE cios
dorononumepa dYepe3 MHOTOCOIJIOBYIO
TOJIOBKY u ero OTBEPKICHUE
MOCPEACTBOM 3aCBETKHU
yABTPaPUOIIETOBOH JIAMITON;

0) FDM, Fused Deposition Modeling —
IIOCJIONHOE HAJIOKEHUE PaCILIaBIAEMBbIX
HUTEBUIHBIX MTOJUMEPOB;

p) Ink-Jet - OTBEPKICHHE cI1ost
MOPOLIKOBOTO marepuaia myTeM
HAHECEHMs CBA3YIOIIEr0 COCTaBa 4Yepes
MHOT'OCOIUJIOBYIO ~ TOJIOBKY ([0  THILY
cTpyitHoro 3D-nipunTepa).

12. JIuteiiHple MOAETN MOTYT OBITH ITOJyYEHBI
(«BBIpAIICHB) U3 CICIYIOIIUX MATEPUAIIOB:
C) MOPOIIKOBBIX IOJIUMEPOB TSI

HOCIEIYIOIIEr0 JHUThSI MO BBIKUTACMBIM
MOJIEIISM;

d) doromonuMepHBIX ~ KOMIO3UIMH, B
gacTHOCTH, 10 TexunomorunQuick-Cast
TSt HOCIIETYOIIETO JUThSI o
BBDKHATACMbIM MOJIEIISIM WITH
notexHoiorud MJ (Multi Jet) mmst uths
T10 BBIIIJIABIISIEMBIM MOJIEIISIM.

Ilpakxmuueckoe 3amamue na memy: «Paspabomams
NPOMoOmun onopsl 6apadaHHo20 OKOMKO8aAmMens»

Ilpakxmuyecxoe 3anamue na memy «Pazpabomamuo
MEeXHONI02UI0 U320MOGNIeHUsI NPOMOMUNA dl1eMeHmda
MEMATYPSULECKOU MAUUHBLY.

[1K-3.2

HpI/IMCHHCT MCETOJBbI

PEBEPCUBHOTO
WH)KUHUPUHTA
pa3paboTKu
KOHCTPYKTOPCKOM
JOKYMCHTalIn

TS

Bonpocul ona noocomosku x 3auemy
1. Jlaiime onpedenenue mepmuny «llpomomuny.
2. U3 kakux mamepuanog mo2ym 6vims NOIY4eHbl

Jumetinvle Mmooenu?

llepeuucnume mexuonozuu pynnovi AM.

Ymo maxoe adoumuenvie mexnonrocuu?

5. Ymo noopasymesarom «Bviuumarowue
mexHono2uu»?

B~ w

Ilpakxmuueckoe 3amsamue na memy «Paspabomamo
MEeXHONI02UI0  U320MOBNIEHUSL NPOMOMUNA  dJleMeHma




CtpyKTypHBII
JIEMEHT
KOMIIETEHIIMH

[Inanupyemsle
pe3yabTaThl 00y4eHUs

O11eHOYHBIE cpe€acTBa

Memaniypeuieckou MauiuHly.
Ilpaxmuueckoe 3adanue

Paspaborare 3d Momens Kopmyca IUIaThI
MikroTik RB450 nmast msroroBieHHs €€ MPOTOTHIIA
MeTooM 3D-neyaru. B koHCTpyK1MK Kopiyca y4ecTb
BO3MOXHOCTb ~ KpPEIUIEHUSI C  HCHOJIb30BAHUEM
DIN-peiiku. IToAroToBUTH MpeAsIoKEHHUE 1O BHIOOPY
IpUHTEpa U PeXUMOB nedyatd. OPopMUTE KOMIUIEKT
KOHCTPYKTOPCKOH TOKYMEHTAIIMH.

MikroTik RB450

IIpumep BBINOIHEHUS MPAKTHYECKOTO 3aaHUS

0) Ilopsinok npoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATEJN U KPUTEPHH

OIICHUBAHUA:

[IpoMexyTouHass arrecTamusi MO AUCHUIUIMHE «TEXHONOTHMH MPOTOTUIIUPOBAHUS B
METaJUTypTHUE€CKOM MAITHHOCTPOSHUN» BKIIOUAET TEOPETUYECKHE BOMPOCHI, IMO3BOJISIONINE
OIICHUTH YPOBEHb YCBOCHHS OOYUYAIONTUMUCS 3HAHWUU, U MPAKTHYECKHUE 3aJaHUS, BBISIBISIONINE
cTerneHb c(pOPMUPOBAHHOCTH YMEHUHN U BIaJ€HUI, IPOBOIUTCS B (pOpMe dK3aMeHa.

3adeT 1o JaHHOW TUCUUTIINHE TPOBOJIUTCS B YCTHOM (hopMme.
Tlokazamenu u Kpumepuu OyeHUBAHUA 3AYUEeHA:




- Ha OUEHKY «3aumeng» - O0OydYaroluiica JEeMOHCTPUPYET BBICOKHH YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYEeCKOe U TIIyOOKOe 3HaHHE
y4eOHOro MaTepuaia, CBOOOJHO BBINOJHSET MPAKTUYECKHE 3a/aHus, CBOOOJIHO ONEpUPYET
3HAHUSIMU, YMEHUSMHU, TPUMEHSET UX B CUTYAILMSIX MOBBIIIICHHOW CIIOKHOCTH.

- Ha OLICHKY «He 3aymeno» - oOydaromuiics neMOHCTpupyeT 3HaHus He Oonee 20%
TEOPETUYECKOr0 Marepuasia, JOMyCKaeT CYIISCTBCHHBbIC OIMMOKMA, HE MOXKET I[0Ka3aTh
MHTEJJICKTyallbHbIE HABBIKU PELICHUS MPOCTHIX 3a1a4.



