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PaGouas mporpamma coctariena Ha ocHoBe GI'OC BO - 6akanaBpuar 10 HanpaBlIeHHIO
noarotoBku 15.03.02 TexHojorHyeckue MalIMHBI H 000pyaoBaHHe (Mpukaz MuHOOpHAYKH
Poccun ot 09.08.2021 r. Ne 728)

Pabouas mporpamma paccMOTpeHa i 000peHa Ha 3acefianuy kadeaps! [IpoekTupoBaHus
H 9KCIUTyaTal[iH MeTaTypru9ecKHX MalIiH H 000py 10BaHHA
08.02.2024, npotokoin Ne 4
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PaGouas mporpamma cocTaBiieHa:
noueHT kadeaper [InOMMuO, kaHz. TeXH. HayK

Penensent:
ra.mexanuk OO0 HITL] "TanpBa" , kKaHA. TEXH. HayK B.A. Pycanos



JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
y4eOHOM roly Ha 3aceqaHuu Kageapsl [IpoeKTUpOBaHUS M SKCILTyaTalluyd METAILTYPTHUECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AlT. E)p‘lyHOB

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqanuu Kadeapsl [IpoeKTHpOBaHUS M SKCIUTyaTallMU METAJLTYPrUYECKUX

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.I'. KopuyHoB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peaymsanuu B 2027 - 2028
y4eOHOM roy Ha 3acenaHuu kageapbl [IpOEKTUPOBAHUS M KCILTyaTallHH METAILTY PrHUSCKUX

[Iporokom ot 20 . Ne

3aB. kadenpoii A.I'. KopuyHoB

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2028 - 2029
y4eOHOM roly Ha 3aceaHuu Kadeapsl [IpoeKTHpOBaHUS M IKCILTyaTalluHd METALTYPTHUECKUX

[Iporokom ot 20 1. Ne

3aB. kadeapoii AlT. E)pquOB




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Henpto muctmmmabl «[{udpoBbie OCHOBBI B MPOTOTUITUPOBAHUU TEXHOJIOTUICCKUX
MalluH» SBIIACTCS O3HAKOMJICHHE CTYACHTOB C COBPEMEHHBIMH TEXHOJOTHSIMH IOATOTOBKH
MPOTOTUIIOB OOOPYZOBAHUS M BBIPAOOTKA MPAKTUYECKHX HABBIKOB MPHUMEHEHUS aIANUTHBHBIX
TEXHOJIOTHI B METAJUTyPrHYECKOM MAITMHOCTPOCHHH.

2 MecTo JUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTeIbHOIi POrpaMMbl

Jucuurmumaa LugpoBbie OCHOBBI B NPOTOTHIMPOBAHMHM TEXHOJOTHUECKUX MAIIHH
BXOJMT B 00513aTEJIbHYIO 4aCTh y4EOHOT0 I1aHa 00pa30BaTeNbHON IPOrPaMMBI.

Jns  W3ydeHUs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUA),
c(hOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUEHHS AUCLHUILINH/ IPAKTUK:

NHxeHepHBbIi AU3aiiH METaUly pPruueCKUX I0IbEMHO-TPAHCIIOPTHBIX MAIlIMH

IIpoekTHast oLleHKa HaAEKHOCTH TEXHUYECKUX OOBEKTOB

CucTeMbl HTHXXEHEPHBIX pacyeToB U udposoe npoektupoBanue B CAE mporpammax

[{udpoBblie TEXHOIOTUU B pEBEPCUBHOM MHKUHUPHHIE

WnxeHepHblii in3aiiH 1 1udpoBoe NPOEKTHPOBAHUE

Mexannueckoe 000py0BaHNE METAITYPrU4eCKUX 3aBO/I0B

HopMOKOHTpOJIb 1 3KCIIepTH3a KOHCTPYKTOPCKON JOKYMEHTALUU

OCHOBBI B3aIM0O3aMEHSIEMOCTU

[Ipown3BocTBEHHAs - TEXHOJIOrHYECKast (IPOEKTHO-TEXHOIOIMUECKas) MPaKTHKa

JleTanu MaluH

OCHOBBI TEXHOJIOTUY MALTUHOCTPOEHUS

Mertposorus, cTanaapTH3anus U cepTuuKanus

Texuonoruu AR/VR B 111)poBOM MPOSKTUPOBAHUH ITPOMBIILICHHOTO 000PY10BaHHUS

TexHonornyeckre TMHUM U KOMITJIEKChl METAJLTYPTHYECKUX [IEX0B

MonenpoBaHu€e B MaIIMHOCTPOCHUH

OCHOBBI Hay4HBIX HUCCIIEJOBAaHUN

OCHOBBI IPOEKTUPOBAHUS

Teopust MaMH 1 MEXaHU3MOB

Maremaruka

IIpoexkTupoBaHue CUCTEM THIPO- U THEBMOIIPUBOIA

ConpoTHuBieHHE MaTEpUAIIOB

dusnka

3HaHus (YMeHUs, BIIaJIeHUs ), OJyUYSHHbIE NPH U3YYEHUU JaHHOM TUCHMIUIMHBI OyIyT
HEOOXOUMBI 17151 U3YUYEHUSI AUCIUILIINH/TIPAKTHUK:

[Ipown3BoicTBEHHAs — IPEIUIIOMHAs [TPaKTUKa

[TonroToBka K Mporueaype 3aliThl U 32111 Ta BHITYCKHOM KBaTH()UKALMOHHOM pabOThI

[ToaroroBka Kk cade u cjaua rocyAapCTBEHHOTO SK3aMeHa

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yJabTaTe 0CBOEHUS

AUCHUILUINHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3yJ1bTAThl 00yUeHH s

B  pesynbrare ocBoeHus aucuuiuiiHbel - (Momynst)  «LludpoBble  OCHOBBI B
POTOTUIIHPOBAHUU TEXHOJIOTMUECKUX MAIIMH» 00y4aroUIuiics 10JKeH 001a1aTh ClIeayIOIUMU
KOMIETEHIMSIMMU:

KO,}I HHIUKaTopa I/IH)II/IKaTOp JOCTHIXXECHUA KOMIIETCHIITN N

OIIK-6 CriocobeH pemarh CTaHIApTHBIC 3aa4d TPO(ECCHOHATBLHONW JISATSIIBHOCTH Ha OCHOBE

UH(POPMALIMOHHOM u oubnuorpaduyeckoit KYJbTYpPBI C IIPUMEHEHUEM
UHGOOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;
OIIK-6.1 Pemaer crangapTHbIe 3a1a4u TPOGECCUOHATBHON JIEATETILHOCTH HA OCHOBE

nHGOPMAIIMOHHON u Oubnuorpauvyeckoil KyabTypbl € HpPUMEHEHHEM
MH(OOPMAIIMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTHH




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCIMIINHBI (MOIYJIs)
OO0miast Tpy10€MKOCTh JUCHUIUIMHBI COCTaBisieT 4 3adyeTHbIX enuuull 144 akaza. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 94,1 akas. 4yacos:
—aynutopHas — 90 aka. 4acos;
— BHeayautopHas — 4,1 aka. yacos;

— camocTosiTenpHas padota — 14,2 akaz. 4acos;
— B (hopMe nmpakTuyeckoit moarotoBku — 0 akaj. gac;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yac

dopma arTecTaluy - SK3aMEH

AynutopHas 3 s
o | KouTakTHas pabota E = Dopma TeKyIero
=
& B aKaJl. 4yacax ) Bung KOHTPOJIS
Paszen/ Tema 3 (B axaj. uacax) £ N p Kon
= & ©| caMOCTOSTENBHOH | yCIeBaeMOCTH U
JIACIMTUTHHBI 5 E s . | KomMmeTeHIn
@) 9 & paboThI TIPOMEKYTOUHOU
Tlex. mab. | mpaxT. =9 arTecTalyy
3aH. 3aH. | O &
1. 1. BBenenue B JUCIUIUIAHY.
OcHOBHBIE TEPMHUHBI u
omnpeJesieHHs
CamocrosTensHoe
1.1 OcHOBHBIE TEPMHHBI U .
8 4 U3yuyeHue VYerHblii onpoc
OIpeeNeHHs
JIUTEPATyPHI
Hroro mo pazgery 4
2. 2. AInuTHUBHBIE TEXHOJIOTUHA
CamocrosTensHoe
2.1 Busl TeXHOJIOTHIH 4 2 H3yueHHE YcTHBIN onpoc OIlK-6.1
JIUTEPATyPhI
CaMmocrosTensHoe
2.2 Knaccuduxanms N
b w 4 2 U3yueHHE YcTHBIN onpoc OIlK-6.1
AIUTHBHBIX TEXHOJIOTHI
JIUTEPATyPhI
2.3 TexHonorun u CaMocTosTenbHoe
MaIIHHbI | 8 4 H3y4EHHE VYerHblii onpoc
BBIPAIINBAHUS JIUTEPATyPHI
24 AnnuTuBHBIE CamocrosTensHoe
TEXHOJIOTMM U JIHUTEHHOe 4 2 n3yueHue YcrHBIi onpoc OIIK-6.1
TIPOU3BOJICTBO JIUTEPATYPHI
25 AnnuTuBHBIE CamocrosTensHoe
TEXHOJIOTHH 51 4 2 H3y4eHHE YcTHBII onpoc OIIK-6.1
MOPOIIIKOBAs METAJLTYPIHs JIUTEPATYPhI
Hroro no pazaeny 20 8
3. 3. CAIIP nna paboTel c
AZIUTUBHBIMHA TE€XHOJIOTHSIMH H
pa3paboTKH IIPOTOTHUIIOB
CamocTosaTenbHOoe
3.1 Kinaccuduxanyst 6 2 u3yuyeHue YcTHBI onpoc OIIK-6.1
JIMTEPATYPhI
IToaroroBka k
3.2 Meroyka HOATOTOBKH N [IpakTnueckas
a & 6 24 2,2 MPAKTHYECKOMN P OIIK-6.1
3d Mozenu k meuaru 8 pabora
pabote
3.3 Pazpaborka nureitHO#
GbopMBI ISl IOATOTOBKH Toxrotoska K IMpakTHyeckas
P 30 2 MPAaKTUYECKOM p OIlK-6.1
MPOTOTHUIA METOJIOM aGote pabora
JIUThSI  TUIACTHKOM  TIOJ P




Uroro no pazneny 12 | | 54 | 6,2 |

4, Dx3aMeH

4.1 Dx3ameH 8 OIIK-6.1

Uroro mo pazneny

Hroro 3a cemecTp 36 54 14,2 9K3aMeH

Hroro no aucuuIuinHe 36 54 14,2 9K3aMeH




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX BHUJOB  yueOHOM paboTBl B KauecTBe
00pa3oBaTENBHBIX ~ TEXHOJOTMH B NPENOAABAaHMM  JAUCIMIUIMHBI «TexHomnorun
MMPOTOTUIIMPOBAHUA B MCTAJUIYPIrHUUYCCKOM MAIIWUHOCTPOCHUN) HCIHOJB3YCTCA TpaaulUMOHHAA
TEXHOJIOTHUSI.

Ilepenaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUH UM (OPMHUPOBAHHE OCHOBHBIX
NPE/ICTaBICHUN MO Kypcy «3aluTa HWHTEIUIEKTYyadbHOW COOCTBEHHOCTH» HPOUCXOIUT C
MCII0JIb30BaHUEM MYJIbTUMEIUIHOTO 000pYyA0BaHUS.

[Tpn mpoBeneHUWM NPAKTUYECKUX 3aHATHH HCIOJIB3YIOTCS KOHTEKCTHOE OOydeHHE M
IBpHUCTHYECKas Oecena.

CamocrosiTenbHas paboOTa CTUMYJIUPYET CTYIACHTOB B TIIpoOIecce IOATOTOBKH K
MMDAKTHUECKUM 3aHATHUSIM H HTOTOBOM aTTECTaIlNH.

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:

1. Augpymxo, M. H. Texuomoruuyeckoe oOopymoBaHue st TepMOGOPMUPOBAHUS
U3/IeNUi U3 TuTacTMacc | yuebnoe mocodue [t By3os] / Y. H. Auapymiko, A. I1. [Tonomapes, O.
A. Mumypuna ; Marautoropckuii roc. rexuuueckuid yu-T uM. I'. . HocoBa. - Maruuroropck :
MITY umm. I'. . Hocosa, 2020. - 1 CD-ROM. - ISBN 978-5-9967-2030-9. - 3arn. ¢ Uty
skpaHa. - URL:  https://host.megaprolib.net/MP0109/Download/MObject/3107  (mata
obpamienus: 30.05.2023). - MakpooObeKT. - TeKcT : 3IeKTpOHHBIH. - CBEICHHS JOCTYITHBI TAKKE
Ha CD-ROM.

0) lonotHuTeEIBHAS TUTEPaTypa:

1. Touumnkun, B. B. IlpoexTupoBaHuE€ »3IEMEHTOB METAIYPrHUECKUX MAIIMH H
obopymoBanus : yueoHoe mocobue / B. B. Tounnkun, O. A. ®unarosa ; MI'TY. - Marautoropck
: MI'TY, 2017. - 1 snektpon. onT. muck (CD-ROM). - 3arn. ¢ Tturyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MODbject/1853 (nara obparuenus: 17.10.2023). -
MaxkpooObeKT. - TekcT : aeKTpoHHBIN. - CBeneHus noctynHbl Takke Ha CD-ROM.

2.  IloxunmaeB, 0. A. KommbploTepHOE  MOJEIMPOBAaHUE U  CO3/IaHUE
MPOEKTHO-KOHCTPYKTOPCKOM ~ JIOKyMEHTallMM B  MamuHocTpoeHuu cpenctBamu  CAIIP.
Nnxenepnas u komnbrotepHas rpaduka B Autodesk Inventor, AutoCAD : yuebHoe nmocodue. Y.
1/10. A. lloxwunaes, E. A. Cuctynosa, O. M. Bepewmeii ; MI'TY. - Marauroropck : MI'TVY,
2016. - 1 opektpon. onrt. guck (CD-ROM). - 3arn. ¢ tutyn skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20788 (nara obpamienus: 06.09.2023).
- MakpooObeKT. - TekcT : anekTpoHHbIH. - CBefeHus noctynHbl Takke Ha CD-ROM.

B) MeToan4yeckue ykazaHusi:

CagenbeBa, . A. UnxeHepHas u kommbioTepHas rpadpuka. OCHOBBI 0(hOpMIIECHUS
MAaIIMHOCTPOUTEBHBIX YepTexeld Ha mpuMmepe 3ckusupoBanus ¢ 3D mozenu aeranu : yueOHOe
nocooue [mis By3oB] / WM. A. CasenbeBa, E. C. PemernukoBa, E. A. CsucryHosa ;
Marunuroropckuii roc. rexuudeckuid yH-T um. I'. 1. Hocosa. - Marauroropek : MI'TY um. I'. 1.
Hocosa, 2020. - 1 CD-ROM. - ISBN 978-5-9967-2033-0. - 3arn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2908 (nara oopamenus: 13.07.2023). -
MakpooOBeKT. - TeKCT : 31eKTpOoHHBIN. - CBeIeHHS JOCTYITHBI TAKXKE Ha



CD-ROM.

r) [IporpammHoe o6ecneuenue u UnTepHer-pecypceni:

IIporpammHoe o0ecnieueHue

Hanverosa Ne toroBopa Cpox aeicTBus JIMLEH3UU
aue I10 -

MS Office [Ne 135 ot Secopouto

2007 17.09.2007

Autodesk

Inventor |K-526-11 or 5eCehOMHO

Professiona|22.11.2011 p

12011

Autodesk

Simulation

Multiphysi ?2512162%)111 or 0eccpouHo

cs 2011 o

Master

ACKOH |O-261-17 ot Secopouro

Kommac 3D (16.03.2017

ACKOH |[d-261-17 ot BeccpouHo

Beprukans (16.03.2017

FAR CcBOOOJIHO 0eCcCpoOYHO

7Zip cBOOOJTHO 0eccpoyHO

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIHOHHBIE CIIPABOYHBIE CHCTEMbI

Hassanue xypca CchUIKa

ApxuB Hay4HBIX
KYpHaJIOB https://arch.neicon.ru/xmlui/
«HanmoHanbHBIN

WNudopmanronnas

cuctema - HOPMATUBHBIC|yoo- rtctec ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?

TpaBOBbIC aKTBL\selid=lujknksfy 724757053
OpraHU3alMOHHO-PACTIOPS

JAUTCJIbHBIC JAOKYMCHTEI,

MexnyHapoaHas
pedepaTuBHas u|https://www.nature.com/siteindex
OJTHOTEKCTOBASI

MexnyHapoaHas 6aza

http://link.springer.com/
ITOJTHOTCKCTOBBIX

denepanbHbIA

. http://ecsocman.hse.ru/
00pa30BaTeNIbHBIA ITOPTaJ

ONEKTPOHHBIE  PECYPCHI

Submorekin MLETY . i https://host.megaprolib.net/MP0109/Web

Poccuiickas

https://www.rsl.ru/ru/4readers/catalogues/
T'ocyngapcTBeHHas

denepanbHOE
rOCYIapCTBEHHOE URL.: http://www1.fips.ru/
OIOJDKETHOE _ VUPEKIICHUE

TlonckoBas cucrema

Axazesis Google (Google URL: https://scholar.google.ru/




Hamuonanbuasa nH(POPMaIMOHHO-aHATU TUIECKAsT
cucteMa — Poccuiickuii MHIEKC HAyYHOTO [IUTHPOBAHUS
(PUHI)
DnekTpoHHas 06a3a nepuoanveckux m3ganuii East View
Information Services, OO0 «MBUC»

9 MarepuajJLHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOLYJIf)

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

https://dlib.eastview.com/

MarepualibHO-TEXHUIECKOE 00eCTIeYeHUE AUCIIUIUTUHBI BKITIOYALT:
AyAUTOPUY JUTS TPOBEACHHS JICKIIMOHHBIX 3QHSTHIA:

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

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

Ayauropuu JUTst IPOBEICHHS TPAKTUICCKUX 3aHSATHIA:
- aya. 1-407a (np-kt Jlenuna 38).

AyIUTOpHH TSI CAMOCTOSTEIBHOM pabOTHI:
- aya. 1-407a (np-kt Jlenuna 38).

AyIuTopuH JUTsl IPOMEXYTOYHOU aTTeCTAIlKH Pa0OTHI:
- aya. 1-402 (np-kxt Jlenuna 38);

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

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

VY4yeOHble ayIUTOPUM JUId HPOBEAEHUS MNPAKTUUECKUX 3aHATUH, TIpPYNIOBBIX U
UHAUBUAYAIbHBIX KOHCYJbTAIMM, TEKYIIEro KOHTPOJII M IPOMEXYTOUHOH aTTeCTallUH.
Ocnamuenue: Jlocka, MyJIbTUMEAUMHBIN TPOEKTOP, IKPaH

[Tomemenuss st caMocTOsITENbHOM — paboTrel  oOywaromuxcs.  OcHalleHue:
[epconanpubie KOMIbIOTEPH ¢ makerom MS Office, BbIX00M B MHTEpPHET M C JOCTYIIOM B
AIIEKTPOHHYIO HH(POPMAIIMOHHYI0-00pa30BaTENbHYIO CpeAy YHHBEPCUTETA

[Tomemenne uis  XpaHeHMs M NPO(PUIAKTHUYECKOTO OOCTYXHBaHHUS y4eOHOro
obopynoBanusa. OcHamenue: Cremnaxu Uil XpaHEHUs Yy4uyeOHO-HArJsAHBIX NOCOOMH U



I[MPUJIOXEHUE 1

6. YueOHO-MeTOANYeCKOe o0ecTieYeHre CAMOCTOsITeIbHOM padoThl 00y4aromerocs

[Ipumep Tecta k pazaeny «AIIUTUBHBIE TEXHOJIOTUN»

1. BH6epeTe IMPaBHUJIbHYTIO MMOCJICA0BATCIILHOCTD ITOATOTOBKU ITPOTOTUIIA C UCITIOJIb30BAHHUEM

3D neuvaru:

a) CAD-moaeab— AM-MammuHa— JAeTajb;

b) CAD-moxmenr— aerans — AM-MallnHa,;

¢) AM-mammaa— geranb— CAD-mozens.

2. Yro monmpasyMeBaroT « BeruuTaromme TeXHOI0runy ?

a) MexaHooOpaGoTka — yaajeHue («BbIYMTAHHE») MaTepHaja H3 MaccHBa
3aroTOBKH;

b) TexHomOrMM pe3KH — ydaJCHUE MaTepHraa ra30BOi PE3KOii;

C) cBapka — TEXHOJIOI'MH HapallliBaHKs MaTepualia IyTeM paciijiaBIeHHs] OCHOBHOTO.

3. UYro Takoe aTUTHBHBIC TEXHOJIOTHH?

a) mpoiecc 00beIHMHEHHS] MaTepHaja C IeJbl0 CO3IaHHSl 00bEeKTa M3 JAHHBIX
3D-monenu, Kak MPaBWJIO, CJIOH 3a cjl0eM, B OTJMYHE OT «BBIYHTAIOLIHX»
NMPOU3BOICTBEHHBIX TEXHOJIOTHIA;

b) mporecc pasnenenus Marepuaia ¢ 1eNIbl0 CO3AaHus 00bEeKTa U3 JaHHbIX 3D-Moeny,
KaK MpaBUIIO, CJIOW 3a CIOEM, B OTJIMYUE OT «BBIYUTAIOMIMX» MPOH3BOACTBEHHBIX
TEXHOJIOTHIi;

C) mpollecC HapalMBaHWS MaTephaga C I[elIbl0 CO3JaHkss O0beKTa H3 JIaHHBIX

3D-Momenu, Kak TPaBWIO, CJIOW 3a CJIOEM, B OTJIHYHAE OT «BBIYUTAFOIIHX)
IIPOU3BOJACTBEHHBIX TEXHOJIOTH;

4. TlepeunciauTe KaTeropuu aJAMTUBHBIX TEXHOJIOTUH coriacHo kiaccudukanuu ASTM:

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

9)

Material Extrusion — «BblIaBIMBaHHE MaTepuaia» WIH IOCIOWHOE HAHECCHHE
PACILIaBICHHOTO CTPOUTEIILHOTO MaTepHaa yepe3 IKCTPYIep;

Material Jetting — «pa30pbi3ruBanue (CTPOUTEIBHOIO) MaTEpUaIa» HIH MOCIOHHOE
CTpYIHOE HaHECCHUE CTPOUTEIILHOIO MaTepHaa;

Binder Jetting — «pa30Opbi3ruBaHue CBS3YIONIETO» WM MOCIOHHOE CTpyHHOE
HAaHECEHHE CBA3YIOIIEr0 MaTepHuaa;

Sheet Lamination — «coeauHEeHHE JHMCTOBBIX MAaTEPHAJIOB» WM IOCIOWHOE
(opMHpOBaHUE U3AEIHUS U3 JINCTOBBIX CTPOUTEIILHBIX MATEPHAIIOB,;

Vat Photopolymerization — «doTtononumMepusaiyss B BaHHE» WIH MOCIOWHOE
OTBepiKAeHHE (POTOMOTUMEPHBIX CMOJT;

Powder Bed Fusion — «pacrutaBinenue matepuaia B 3apaHee ChOPMHUPOBAHHOM CJIOE»
WM TOCIen0BaTelnbHOe (OPMUPOBAHHE CJIOCB IMOPOLIKOBBIX CTPOUTEIBHBIX
MaTepuajoB U BHIOOPOYHOE (CEIIEKTHBHOE) CIEKAaHUE YaCTHUI[ CTPOUTEIHHOTO
MarepHana;

Directed energy deposition — «mpsMoii MOIBOJT SHEPTUH HEMOCPEACTBEHHO B MECTO
HOCTPOCHUS» WJIM TOCIOHHOEe (OPMUPOBAHHME W3ICIHS METOJOM BHECEHHS
CTPOMTENILHOTO MaTepHaa HEMOCPEICTBEHHO B MECTO TTO/IBO/Ia SHEPTHH.

5. Kakue u3 HuKenepeurclIeHHbIX TEXHOIOTUM OTHOCATCA K rpynne AM?

a)
b)

SLA, Steriolithography Apparatus — orBepskacH#ue 105t GOTOMOIUMEPA TOCPEICTBOM
JIa3epHOTO JIy4a;

SLS, Selective Laser Sintering — mocioiiHoe a3epHOE CIIEKaHHE MOPOIIKOBBIX
MaTCpHraJiOB, B YaCTHOCTHU IMOJIMMECPOB;



c) DMF, Direct Metal Fabrication — pasnoBuaHOCTE SLS-TEXHOJIOTHH, MOCIOWHOE
Ja3epHOe CICKAHHE METAUTOMOPOIIKOBBIX KOMITO3UIMIA; MHOTA TAK)KE HAa3bIBAIOT
DMLS, Direct Metal Laser Sintering;

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

e) DLP, Digital Light Procession — 3acBerka ciost (oTOmoiauMepa 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 — mnocnoitHoe HaloOXEHUE PAaCILIABISEMBIX
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 BBIXKMTAaeMbIM MOJICIISIM;
b) doronmoavMepHBIX KOMIO3HMIMIA, B YacTHOCTH, Mo TexHojaorunQuick-Cast s
MOCIICAYIOMIETO JIUThSI TI0 BEDKUTAEMBIM MOJACIISIM MiTH TioTexHooruu MJ (Multi Jet)
JUISL TATHS 110 BBITLIABIIICMBIM MOJCIISIM.

[Tpumep 3amanust U1 TPaKTUIECKON pabOTHI.

Paspaborars 3d momens kopmyca miaatel MikroTik RB450 mis msroroBneHust €€ MpoTOTHIIA
meronoM 3D-mewatu. B KOHCTpyKIMM KOpIyca Y4ecTb BO3MOXKHOCTb KpEIUICHHS C
ucnonbs3oBanueM DIN-peiiku. [loarotoButh npenygokeHue Mo BBIOOPY MPUHTEPAa U PEKHUMOB
neyaTd. OGOpMUTH KOMIUIEKT KOHCTPYKTOPCKON JTOKYMEHTAIIUH.

MikroTik RB450

(™)

IIpumep BBINOIHEHUS MPAKTUYECKOTO 3aJaHus






I[MPUJIOXXEHHE 2

7 OIeHOYHBbIE CPEACTBA /A MPOBEAEHUA IPOMEKYTOUHOM aTTeCTAIUuH

a) [lnanupyemble pe3yJibTaThbl 00y4eHHs] U OLIEHOYHBbIE CPeACTBA /Jisl NMPOBeAEeHUS
NMPOMEKYTOYHOM aTTeCTAIMHU:

CTpyKTypHBI
1 DJIIEMEHT
KOMIIETEHIIH
u

[Tnaaupyemblie pe3yabTaThl O0yUeHUs

OueHouHble CpeCcTBa

OIIK-6 CriocobeH pemiath CTaHAapTHBIE 33a9d IPO(ECCUOHATILHOM IS TEILHOCTH Ha OCHOBE
nHpOpManMOHHOM 1 OUOIHOrpadUIECKON KyIbTYPhI C IPUMEHEHUEM
WH(HOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

OIIK-6.1

Pemraer CTaHJAPTHBIC 3a7auu
npodecCHOHATLHOM ACSITETLHOCTA HA
OCHOBE UHGPOPMAIIMOHHOH u
oubnuorpaduyeckod  KyJabTypel ¢
MPUMEHEHHEM
WH(HOPMATMOHHO-KOMMYHHKAITMOHH
BIX TEXHOJIOTMI

Tecm Ha memy aA00uUmueHble
mexHnonozuu
7. Bribepere MPaBUJIbHYIO

TI0CJIEIOBATEIBHOCTD TTOATOTOBKH

IPOTOTHUIIA C UcTosib3oBaHueM 3D

TICUaTH:

d) CAD-monenp—
AM-MamInHa— J1€TaJb;

e) CAD-momens— jeraip —
AM-Mmarina;

f) AM-mammna—
CAD-monenb.

J€Talb—>

8. Uro H0/IPa3yMEBaOT
«BrrunTammue TEXHOIOrun» ?
d) mexanooGpaGoTka =

yaajneHue («BbIYUTAHUE)
Marepudajia M3 MaccuBa
3ar0TOBKH;

€) TEeXHOJIOTHH pe3ku -

yaaJeHue MaTeprualia ra30Boit

PE3KOW;

f) cBapka - TEXHOJIOTHH
HapaluBaHus Mmarepuasa
nyTeM pacriiaBICHHsI
OCHOBHOTO.

9. Yro TaKoe aJITUTHBHBIC

TEXHOJIOTHH?

d) mpouecc 00beTMHEeHHU s
MaTepuana c (I8 %)
co3laHusA  o0beKTa U3

AaHHbIXx 3D-moaenn, Kak
NMPaBUJIo, CJIOHM 3a CJI0eM, B
oTJINYHE oT
«BBIYMTAIOIINX»
MPOU3BOJACTBEHHbIX
TEeXHOJIOTHIA;




CTpyKTypHBI
1 DIIEMEHT
KOMIIETEHIIH
u

[Tnanupyemble pe3yiabTaThl O0yUeHUs

O1neHOYHBIC CPEACTBA

e) mpoiiecc pasznenenus

f)

MaTepuana ¢ eI CO3aHus
o0BeKTa u3 JAHHBIX
3D-Momenu, Kak TIPaBHIIO,
CJIOM 3a CJIOEM, B OTIUYHE OT
«BBIYATAFOIINX)
IIPOU3BOJICTBEHHBIX
TEXHOJIOTHI;

POIIECcC HapanuBaHus
MaTepuaa ¢ Melblo CO3TaHus
00BeKTa u3 JAHHBIX
3D-Momenyn, Kak TIPaBHIIO,
CJIOH 3a CJIOEM, B OTIUYHE OT
«BBIYATAIOIINX)
IPOM3BOJICTBEHHBIX
TEXHOJIOTUH;

10. Ilepeuncnure KaTeropuu
AJTATUBHBIX TEXHOJIOTHIt
COTJIACHO Kinaccuukanun
ASTM:

h) Material Extrusion -

)

«BBIJABJIMBAaHUE MaTepUajay
WIM TIOCIIOHOE HaHECEHHE
pacriaBIeHHOTr0
CTPOUTENIBHOTO  MaTepuala
yepes IKCTPYIED;

Material Jetting -
«pa3z0OpbI3TUBaHKE
(cTpouTENBHOr0) MaTepHuaa»
WIA TOCIOWHOE CTpYyHHOE
HAaHECEHHE  CTPOMTEIBHOTO
MaTepuana;

Binder Jetting —
«pa3OpbI3rUBaHNE
CBS3YIOLLIETO» WIH
MOCIIONHOE CTpyiHOE
HaHECEHHE CBSI3YIOLLETO
MaTepuana;

k) Sheet Lamination —

«COeIMHEHNE JTUCTOBBIX
MaTepHUaoBy UIU MOCIOWHOE
dbopmupoBaHUEe W3AETUS U3
JMCTOBBIX CTPOUTENBHBIX
MaTepuasos;

Vat Photopolymerization —
«boTornoammepu3aus B
BaHHE»  WJIH  IOCJIONHOE
OTBEpXKJACHUE




CTpyKTypHBI
1 DIIEMEHT
KOMIIETEHIIH
u

[Tnanupyemble pe3yiabTaThl O0yUeHUs

O1neHOYHBIC CPEACTBA

(hOTOIMOIMMEPHBIX CMOJT;

m) Powder Bed Fusion -

«pacIulaBIeHHE MaTepuana B
3apaHee  C(pOPMHUPOBAHHOM
CII0€» MJIH TTOCIIeI0BATENIEHOE
(dhopMupoBanue CJIOEB
HOPOILIKOBBIX CTPOUTEIBHBIX
MaTepHaioB U BBIOOPOUYHOE

(cenekTUBHOE) CIIeKaHue
YaCTHII CTPOUTEIIEHOTO
Marepuaa,

n) Directed energy deposition —

«TPSIMOM  TOABOJ, SHEPrUU
HEMOCPEACTBEHHO B MECTO
IIOCTPOEHUSD» HUIIU ITOCIOUHOE
(dopmupoBaHue U3JeNus
METOAOM BHECCHUA
CTPOUTENIBHOTO  MaTepualia
HEMOCPEACTBEHHO B  MECTO
II0/JIBOJIA SHEPTHUH.

11. Kakue u3 HMKenepeynclIeHHBIX
TEXHOJIOTMI OTHOCATCS K TpyIle

AM?

i) SLA, Steriolithography
Apparatus — oTBepxkJeHue
crost ¢dorononumepa
MOCPENICTBOM Ja3epHOTO
Ty4a;

j) SLS, Selective Laser
Sintering —  mocmnoiiHoe
Ja3epHoe CTICKaHHe

NOPOIIKOBBIX MATCPUAJIOB, B
YaCTHOCTHU IMOJIUMEPOB;

k) DMF, Direct Metal

Fabrication — pa3HOBHIHOCTH
SLS-TexHonoruu, mocaonHoe
Ja3epHoe CIICKaHHE
METaJLTOTIOPOITKOBBIX
KOMITO3HUIMH; MHOTJAa TaKKe
HaseiBaloT DMLS, Direct
Metal Laser Sintering;

SLM, Selective Laser Melting
— Pa3HOBUIHOCTh
SLS-TexHonoruu, mocaonHoe
Ja3epHoe IJIaBJICHUE
METaJLTOTTOPOIITKOBBIX
KOMITO3HUIINH;




CTpyKTypHBI
1 DIIEMEHT
KOMIIETEHIIH
u

[Tnanupyemble pe3yiabTaThl O0yUeHUs

O1neHOYHBIC CPEACTBA

m) DLP, Digital Light Procession
— 3acBeTKa CIIOS
¢doromnonuMepa ¢ TOMOIIBIO
U (HPOBOTO MPOKEKTOPA;

n) Poly-Jet — nanecenwe cios
¢dorononmmmepa qyepes
MHOTOCOIIJIOBYIO TOJIOBKY H
ero OTBEPKACHUE
TIOCPEICTBOM 3aCBETKU
yIBTPaduOICTOBON JTAMITOH;

o) FDM, Fused Deposition
Modeling -  mocoiinoe
HAJIO)KEHUE PACIUIABIISIEMbIX
HUTEBHHBIX MTOJUMEPOB;

p) Ink-Jet — oTBepxmeHue cios
TIOPOIIKOBOTO marepuaa
IMyTeM HAHCCCHUA
CBSI3YIOIIIETO COCTaBa 4Yepe3
MHOTOCOIIJIOBYIO TOJIOBKY (110
TUITY CTPYHHOTO
3D-npunTEpa).

12. JIuteitHple MOAENU MOTYT OBITh
MOJIy4EeHbI  («BBIPAILEHBI») U3
CIIEYIOIINUX MaTepHAIIOB:

C) MOPOIIKOBBIX IMOJUMEPOB TSI
MOCIEAYIOETO JIUThA  TIO
BBDKUTACMBIM MOJIEIISIM;

d) doromomumepHbIX
KOMIIO3UIIMM, B YaCTHOCTH,
no  texunomoruuQuick-Cast
JUTSL TIOCJICTYFOIIETO JINThS T10
BBDKMTAEMBbIM MOJICIISIM - MJTH
norexuonoruu MJ (Multi Jet)
JUISL JTUThSI 10 BBIILIABIIEMBIM
MOJICTISIM.

Ilpakmuueckoe 3anamue Ha  memy:
«Pazpabomamy npomomun Onopul
bapabanno20 OKOMKOBAMENA»

Hpaxmuuecxoe 3anAamue Ha memy
«Paspa60mamb mexXHojlocuro
uzeomoenieHusl  npomomuna Jjlemerma
Memaﬂﬂypeultecmﬁ MAULUHBLY.

Bonpocwi 015 noocomoexu k aK3ameny
1. Jlaiime onpeodenenue mepmumny




CTpyKTypHBI
1 DJIEMEHT
KOMIIETEHIIH
u

[Tnanupyemble pe3yiabTaThl O0yUeHUs

O1neHOYHBIC CPEACTBA

«lIpomomuny.
2. M3 Kaxkux mamepuaios mo2ym
Obimb  nomyyeHvl  JUmeriHvle

mooenu?

3. Ilepeuucnume MexXHoN02UU
epynnvl AM.

4. Ymo maxkoe aooumueHbvle
mexnono2uu?

5. Ymo noopazymesarom

«Bbmumaiou;ue mexHono2uuy?

HpaKmMLtQCKOQ 3arAamue Ha memy
«Paspa60mamb mexXHojlocuro
uz2omoenlieHusl  npomomuna Jjlemerma
Memaﬂﬂypeuqecmﬁ MAULUHBLY.

Ipakmuueckoe 3a0anue

Paspaborars 3d Mmomenp Kopiyca
ILIATHI MikroTik RB450 InIT:
W3TOTOBIICHHSI €€ MPOTOTHIA METOJ0M
3D-nevatn. B KOHCTpyKIMM KopItyca
yU4eCTh BO3MOYKHOCTh  KpPEIJICHHS C
HCIIOJIb30BaHUEM DIN-peiixu.
[TonroToBUTH TpEIOKEHUE TIO BBEIOOPY
NpUHTEpA U PeXUMOB iedatu. OPopMuUTH
KOMILIEKT KOHCTPYKTOPCKOM
JTOKYyMEHTAIIH.

MikroTik RB450

[IpuMep BBINTONHEHUS MPAKTHYECKOTO
3a1aHUS




CTpyKTypHBI
1 DIIEMEHT
KOMIIETEHIIH
u

[Tnanupyemble pe3yiabTaThl O0yUeHUs OueHoyHbIe CpECTBA

0) [lopsiAoK nNpoBeeHUsI MPOMEKYTOYHOM ATTECTAIlUM, TOKA3aTeJ I U KPUTEePUH
OlleHUBAHMS:

HpOMC)KYTO‘-IHaﬂ arrecranus 10 JUCHUITIIIMHE «OCHOBEI MMPOTOTUIIMPOBAHUA
TCXHOJIOTUYCCKUX MAIIWH» BKIIIOYACT TCOPECTUICCKUC BOIIPOCHI, ITO3BOJIAOINNEC OUCHUTh YPOBCHDb
YCBOCHUA O6y‘IaI-OHII/IMI/IC$I 3H3HI/II>1, U MPAKTUYCCKUC 3alaHUA, BBIABIAIOIMIUC CTCIICHDB
C(i)OpMI/IpOBaHHOCTI/I YMCHI/Iﬁ u BJ'IaI[eHI/II\/’I, IMPOBOAUTCA B (1)opMe OK3aMcCHa.

OK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOH (hopMe MO 3K3aMEHAIMOHHBIM
OuneraM, KaXIblid U3 KOTOPBIX BKJIIOYAET 2 TEOPETHUECKUX BOMPOCA.

Ilokazamenu u Kpumepuu OyeHUEAHUA IKIAMEHA:

— Ha OLIEHKY «OTJIM4YHO» (5 6amioB) — oOyyaromMicss 1EMOHCTPUPYET BHICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETECHIMI, BCECTOPOHHEE, CHCTEMATHYeCKOe W TIIyOOKOE 3HaHHE
y4eOHOro MaTepuasia, CBOOOJHO BBINOJHSAET MPaKTHUECKUE 3aJaHMsl, CBOOOIHO ONEpUpyeT
3HAaHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIHSIX TIOBBIIICHHOHN CII0KHOCTH.

— Ha OILIEHKY «Xxopomo» (4 Gamna) — oOyuaromuiics AEMOHCTPUPYET CPeAHUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMITETCHIIMH: OCHOBHBIC 3HAHMS, YMEHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAUUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYTHEHUS IPU AaHATUTUYECKUX OTlepalusix, HepeHoce
3HaHWI U YMEHHUI Ha HOBBIC, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OULEHKY «YyAOBJIETBOPUTEJBHO» (3 Oamria) — oOyyaromuiics IeMOHCTPHPYET
MIOPOTOBEIA YPOBEHb CHOPMUPOBAHHOCTH KOMIIETCHIIUH: B XOZ€ KOHTPOJILHBIX MEPOIPHITHN
JIOMyCKAIOTCA OLIMOKM, TPOSIBISETCS OTCYTCTBHE OTACNbHBIX 3HAHUM, YMEHUH, HaBBIKOB,
00yJaromuicsl WCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHs TPH OINEPUPOBAHUM 3HAHUAMH U
YMEHUSIMU TIPH UX NIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLIEHKY «HeY/10BJIeTBOPUTEIbHO» (2 6aia) — o0ydaroluiicss 1eMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHYECKOro MaTepHalia, JOMyCKaeT CYIIECTBEHHbIE OLIMOKHM, HE MOXKET
MI0Ka3aTh MHTEJUIEKTyaJIbHbIC HABBIKU PEIICHUS IMPOCTHIX 3a]1a4.

— HA OYeHKY «HeyoosiemeopumenvHo» (1 6ann) — ooyuarowulics He Moxcem nNOKA3AmMy
3HAHUA HA YPOBHE B0CHNPOU3EEOCHUS U OOBACHEHUs UHQOPpMAYUU, He MOJCcem NoKaA3amo
UHMENIeKMY albHble HABbIKU PeuleHUsl NPOCMbIX 3a0ad.




