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PABOYAS TIPOI'PAMMA JJUCIHUIIJIMHBI (MO /Y JIS)

OCHOBBI ITPOTOTHIITHPOBAHHA TEXHO/IOTHYECKHUX MALITHH

HampasieHue moAroToBKY (CHEHATBHOCTD)
15.03.02 TexHonOrHuecKue MallMHe! 4 000py10BaHUE

HanpasnenHocTs (mpoduiis/crenuan3anusi) IporpaMMel
KoMIproTepHOE MOJIETHPOBAaHHE U TPOEKTHPOBAHHE B MAIIHHOCTPOECHHH

VpoBeHb BEICIIEro 0opa3oBaHus - GakagaBpuar

®opma 00yueHus
3a04Hasl

Unctuty1/ pakynsrer  WMHCTHTYT MeTaULy prii, MALIHHOCTPOCHHS H MaTepHanoodpadboTku

Kadenpa [TpoexTHpOBaHHs U SKCIUTyaTalliid METa/LTy pPrUueCKUX MalluH 1
obGopyoBaHHs
Kypc 5
Marnuroropcex

2024 ron



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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M.I". CnoGoissHCKHiA

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. ﬁ)p‘IYHOB

Pabouas nporpamma nepecmotpena, o0cysxaeHa u ogoopena s peanuzanuu B 2029 - 2030
y4eOHOM ToJTy Ha 3aceaHuu Kageapsl [IpoeKTHPOBAHUS M SKCILTyaTalluHd METALTYPTHUECKUX

[Iporokom ot 20 1. Ne

3aB. kadeapoi AlT. fopquOB




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Henpro quctumnanabl « OCHOBBI TPOTOTUITMPOBAHUS TEXHOJIOTUYECKUX MAIIUH SBIISETCS
O03HAKOMJICHHE CTYJICHTOB C COBPEMCHHBIMH TEXHOJOTHUSAMH TOATOTOBKHA IMPOTOTHIIOB
000py1I0BaHUS U BBIPAOOTKA MPAKTUYECKUX HABBIKOB MPUMEHEHHS aJJIUTUBHBIX TEXHOJOTUU B
METaJUTyprHYe€CKOM MaITHHOCTPOEHHUH.

2 MecTo JUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTeIbHOIi POrpaMMbl

Jucuurmumaa OCHOBBI MPOTOTUIMPOBAHUS TEXHOJOTHUYECKUMX MAIIMH BXOJHUT B
00s13aTeNIbHY0 4aCTh Y4€OHOTO0 I1aHa 00pa30BaTENIbHOU POTrPaMMBI.

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

MoHTax, SKCIUTyaTalus 1 pEMOHT METAJUTyprUUeCKUX MAIIMH U 000PYI0BaHUS

be3zonacHOCTb KHU3HEAEATENbHOCTH

Meramryprudeckie noJbeMHO-TPAHCTIOPTHBIC MAIITHHBI

IIpoekTHast OLleHKa HAJAEKHOCTH TEXHUYECKUX OOBEKTOB

PeBepcuBHBIN HHXKUHUPUHT

CoBpeMeHHbIE CHCTEMbI HHKCHEPHOTO aHAIIN3a

HNnxenepHsblil 1u3aiin

MexaHnueckoe 000pyA0BaHNE METATLTYPTUYECKHIX 3aBOJIOB

HopMOKOHTpOITE 1 9KCIIEpTH3a KOHCTPYKTOPCKON TOKYMEHTALUU

OCHOBBI B3aUMO3aMEHSAEMOCTH

Heranu mamua

Mertposorus, cTanaapTH3anus U cepTuuKanus

OCHOBBI TEXHOJIOT'MH MAILIMHOCTPOEHUS

[TpoexTrpoBaHNEe METAITIOKOHCTPYKITUIA

Texuonorun AR/VR B poeKTHPOBaHUH MIPOMBIILICHHOTO 000PY/I0BaHUSI

TexHoIOrHYeCKNe IMHUHM U KOMIUIEKCHI METALTYPTUIECKHX [IEX0B

MopennpoBaHre B MAIIMHOCTPOCHUH

OCHOBBI BU3yaJIM3alM1 IPOEKTHBIX PELICHUN

OCHOBBI IPOEKTHUPOBAHUS

Teopus MalMH 1 MEXaHU3MOB

Maremaruka

ConpoTHBIIEHHE MaTEpHAIIOB

dusuka

BBenenue B HanpaBieHue

3HaHus (yMeHUs, BlaJIeHUs), MOJIYUYCHHbIE MIPU MU3yUYEHUH JAaHHOM JUCHMILIUHBI OyIyT
HEOOXOIUMBI JUIsl U3yUSHUS IUCHUILTNH/TIPAKTHK:

[ToxroToBKa K MpoIeaype 3alIiThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIIMOHHOW pabOTHI

[ToxroToBka K cadue u caada rocyapcTBEHHOTO IK3aMeHa

ITpou3BoaACTBEHHAS — IPEAUIIIIOMHAs TPAKTUKA

3 Komnerenuun odyyaromerocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCUHMILIMHBI (MOAYJISA) U INIAHUPYeEMbIe pe3y/IbTaThbl 00y4YeHUs

B pesynbrate oOCBOEGHHS JTUCHMIUIMHBI (Moayns) «OCHOBBI TNPOTOTUITUPOBAHMS
TEXHOJOTMYECKUX MALIUH» 00yJarouuiics JOKeH 001aaTh CAeIyOIMMHA KOMIETSHIIUSIMHU:

KO,}I HHIUKaTopa I/IH}II/IKaTOp JOCTHIXXCEHUA KOMIIETCHIITN N

OIIK-6 CriocobeH pemiath cTaHIapTHBIE 3a1a4d TPO(ECCUOHATBLHON JIESATEIILHOCTH Ha OCHOBE
nH(pOpMaITMOHHOM u ounbnuorpaduueckoi KYJBTYPbI c MIPUMEHECHHUEM
I/IHd)ODMaLII/IOHHO-KOMMVHI/IKaI_[I/IOHHBIX TCXHOHOFI/II‘/JI;

OIIK-6.1 Pemraer cranmapTHbie 3a/1a4u Po(hecCHOHAIBHON IeATEIbHOCTH Ha




OCHOBE HMH(POPMALMOHHOW U  OuOnMorpaduyeckoil  KyJabTypbl C
IpPUMEHEHHEM HHPOPMAITMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTUI




4. CTpyKTypa, 00bEM U COiepKaHNe TUCUUTLTHHBI (MOIYJIs1)
OO0miast Tpy10€MKOCTh JUCHUIUIMHBI COCTaBisieT 4 3adyeTHbIX enuuull 144 akaza. 4acoB, B TOM
YHClIe:
— KOHTaKTHas pabora — 17,2 akaj. 4acoB:
— aynuTopHas — 14 akaj. 4acos;
— BHEAyAUTOpHAS — 3,2 aKaJl. 4acoB;
— camocrosTenpHas padota — 123,1 aka. yacos;
— B (hopMe nmpakTuyeckoit moarotoBku — 0 akaj. gac;
— IOATOTOBKA K 2K3aMeHy — 3,7 akaJl. yac

dopma arTecTaluy - SK3aMEH

AynutopHas 3 s
KOHTaKTHas paboTa E = dopma TeKyIero
=
Paznen/ tema 2 (B axaz. qacax) E e Brx . KOHTpOJIA Kon
> S © | caMOCTOSATENbHOU | YCIEeBAGMOCTH U
JUCIUATUTAHBI R [~ . | KoMIeTeHIuU
O K padoThI TIPOMEKYTOUHON
na6. | mpakr. | € 8
Tlex. 'S aTTecTaluu
3aH. 3aH. | O &
1. 1. BeeaeHue B JUCHMILINHY.
OcHOBHbIE TEPMUHBI u
onpeieNeHUs
1.1 OcHOBHBIC TEPMHHBI U CamoctosTenbroe
: P 5105 U3yUYCHHE YcTHBIi onpoc OIIK-6.1
omnpeeNicHus
JIUTEPATYPBI
HWroro no pazaeny 0,5
2. 2. AInuTHUBHBIE TEXHOJIOTUHA
CamocTosiTenbHOe
2.1 Busl TeXHOJIOTHIH 0,5 10 H3yYCHHE VYcTHbIi onpoc OIlK-6.1
JIUTEPATyPhI
CamocTosiTenbHOe
2.2 Knaccudukanus .
b uu 0,5 10 H3yYCHHE VYcTHbIi onpoc OIlK-6.1
aJITUTUBHBIX TEXHOJIOTHIA
JIUTEPATyPhI
2.3 TexHonorun u CamocrosTenpHOe
MallUHbI w51 05 n3y4yeHue VYcTHbIi onpoc
BBIPAIINBAHUS JIUTEPATYPBI
24 AnnuTuBHBIE CaMocTosiTenbHOe
TEXHOJIOTMM M JIUTEHHOE 0,5 10 U3yUYCHHE VYcrTHbli onpoc OIIK-6.1
MIPOM3BOICTBO JIUTEPATYPBI
25 AnnuTuBHBIE CaMocTosiTenbHOe
TEXHOJIOTHH u 0,5 10 H3ydeHHe YcTHBIi onpoc OIIK-6.1
MOPOIIIKOBAs METAJLTYPIHs JIUTEPATyPBhI
Hroro no pazaeny 25 40
3. 3. CAIIP mus pabGoTel ¢
aJTATUBHBIMH TEXHOJIOTHSMH U
paspaboTKu POTOTHITOB
CamocTosiTensHOe
3.1 Knaccudukarus 15 20 H3y4deHHe YcTHBIi onpoc OIIK-6.1
JIUTEPATyPBhI
[ToaroroBka
3.2 MeToauka moAr0TOBKH . [IpakTtuueckas
i A 15 4 23,1 TIPaKTUIECKOM P OIIK-6.1
3d Mozenu k meuaru 5 pabota
pabore
3.3 PaspaboTka nuTerHON
(hopMBI ST TTOJITOTOBKHU Hoaroroska K ITpakTuueckas
P 4 40 MIPAKTUYECKOM p OIlK-6.1
MPOTOTHIIA METOJIOM aGote pabota
JIUThsl  IJIACTHKOM  TOJ P




Uroro no pazneny 3 | 8 | 83,1 |

4. Dx3ameH

4.1 Dx3ameH OIIK-6.1
Uroro mo pazneny

HWroro 3a cemectp 6 8 1231 9K3aMeH

Wroro no aucuurinze 6 8 1231 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. - CBeeHus noctynHbl Takke Ha CD-ROM.

B) MeToan4yeckue ykazaHusi:

CagenpeBa, . A. UnxkenepHas u kommbioTepHas rpapuka. OCHOBBI 0(hOpMIIECHUS
MAaIIMHOCTPOUTEBHBIX YepTexel Ha mpuMepe 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 nm. I'. 1.
Hocoga, 2020. - 1 CD-ROM. - ISBN 978-5-9967-2033-0. - 3arn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2908 (nara odpaieHus:



13.07.2023). - MakpooObeKT. - TeKCT : 37eKTpoHHbIH. - CBeaeHHs 10CTyHbI Takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecnieuenmne

Hanmenosa Ne norosopa Cpok nercTBus JIMIIEH3UN
aue [10 ~

MS Office [Ne 135 ot 5eCCDOHO

2007 17.09.2007 P

Autodesk

Inventor |K-526-11 or 5eCehOUIHO

Professiona|22.11.2011 p

12011

Autodesk

Simulation

Multiphysi 52512162]611 or OeccpodHo

cs 2011 o

Master

ACKOH |[-261-17 or T

Kommac 3D (16.03.2017

ACKOH |[d-261-17 or GeccpouHo

Beprukans (16.03.2017

FAR cBOOOJIHO 0eCcCpoOYHO

7Zip CBOOOIHO 0EeCCPOUHO

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIHOHHBIC CIPABOYHBIE CHCTEMbI

Ha3zpanue kypca Ccplika
Apxus HayYHBIX
KypHaJIOB https://arch.neicon.ru/xmlui/
«HarmoHaIbHbIN
WNudopmanronnas
cucrema - HOPMATUBHBIC|yno- rtctec ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?
MIPaBOBBIC aKTHl,

OpraHU3alMOHHO-PACTIOPS

ysclid=lujknksfy724757053

AJUTCIIbHBIC JOKVYMCHTHI,
MexnyHapoaHas
pedeparuBHas u|https://www.nature.com/siteindex
IIOJJHOTCKCTOBAsA
MexayH Has . .

CHAYHApOHa basa http://link.springer.com/
IIOJJHOTCKCTOBBIX
Denepabubii . http://ecsocman.hse.ru/
00pa30BaTeNIbHBIA TTOPTaJ
ONEeKTpPOHHBIE pecypchl

oudmoreku MI'TY wuwm.

https://host.megaprolib.net/MP0109/Web

Poccuiickasa
T'ocynapcTBeHHas

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

denepanbHOE
rOCyIapCTBEHHOE
OI0/DKETHOE  VUPEXKIECHUE

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

ITouckoBas cucreMa
Axanemus 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



IMTPUJIOXXEHMUE 1
6. YueOHO-MeTOAuYecKOe o0eceyeHrne CaMOCTOSITeIbHOM PadoThI 00y4arouerocs
[Tpumep Tecta K pazaeny «AIIUTUBHBIC TEXHOIOTHI)

1. BriOepete nMpaBUIBLHYIO MTOCIIEI0BATEILHOCTD MOATOTOBKH MPOTOTHUIIA C UCIIOJIB30BAHUEM
3D neuatu:
a) CAD-moaenb— AM-MalmiMHaA— J1€TaJIb;
b) CAD-moaens— aeranp — AM-MaminHa,
¢) AM-manmnaa— geranb— CAD-Mopeb.

2. Yro mompa3zyMeBarOT « BerunTaromme TeXHOJIOT I ?
a) MexaHooOpaGoTka — YyjaajieHHe («BbIYMTAHHE») MaTepHaja H3 MaccHBa
3arOTOBKH;
b) TexHomoruu pesku — ynaneHue MaTepuaa ra30Boi pe3Koii;
C) cBapka — TEXHOJOTHH HapallMBaHHs MaTepUaia IyTeM PaciijIaBJICHUs OCHOBHOTO.

3. Uro Takoe agauTHBHBIC TEXHOJIOTUU?

a) mpomecc o0beIUHEHHs] MaTepHaja ¢ HeJbI0 CO3IaHHSI 00beKTa M3 JaHHBIX
3D-momenn, Kak NMpPaBWJIO, CJIOH 3a cj10eM, B OTJIHYHE OT «BBIYHUTAIOIIUX»
NMPOU3BOACTBEHHBIX TEXHOJIOIHIA;

b) nporecc pa3aeneHus Marepuaia ¢ IENbI0 CO3AaHus 00bEeKTa U3 JaHHBIX 3D-Moaenu,
Kak MpaBUJIO, CJIOM 3a CJIOEM, B OTJIMYUE OT «BBIYUTAKOLIMX» MPOU3BOJICTBEHHBIX
TEXHOJIOT UM,

C) mpollecC HapallMBaHWsA MaTepuaga C IeJIbl0 CO3JaHus OOBEKTa W3 JaHHBIX
3D-Mozmenu, kak WpaBHIIO, CJIOW 3a CJIOEM, B OTJIHYHME OT «BBIYUTAIOIIMX)
MPOU3BOACTBEHHBIX TEXHOJIOTHIA;

4. llepeuncnute KaTErOpUU aJIUTUBHBIX TEXHOJIOIUH coriacHo kinaccudukanuu ASTM:

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

b) Material Jetting — «pa30pbi3ruBaHue (CTPOUTENHLHOI0) MaTepHaliay WIIH MOCIOHHOE
CTPY#HOE HaHECCHUE CTPOUTEILHOTO MaTepHaa;

c) Binder Jetting — «pa30Opei3riuBaHue CBS3YIONIETO» WM TOCIOWHOE CTPyHHOE
HAHECCHHUE CBA3YIOIEr0 MaTepraa;

d) Sheet Lamination — «coemMHEHHE JHUCTOBBIX MATEPUANIOB» WIH TMOCIOHHOE
(opMHpOBaHUE U3IEIUS U3 INCTOBBIX CTPOUTEIILHBIX MATEPHAIIOB;

e) Vat Photopolymerization — «doTomomumepusaiuss B BaHHE» WU MOCIOHHOE
OTBepsKIeHHE (POTOMOTMMEPHBIX CMOJT;

f) Powder Bed Fusion — «pacrinaBnenue MaTepuaia B 3apaHee COPMUPOBAHHOM CIIOE
WM TOCIeI0BaTelbHOe (OPMUPOBAHHE CJIOEB TOPOIIKOBBIX CTPOUTEIBHBIX
MaTepHaioB M BBIOOPOYHOE (CEJCKTUBHOE) CIIEKAHHE YACTUI[ CTPOHTEIHLHOTO
Marepuaa;

g) Directed energy deposition — «mpsiMO#i TIOABO] SHEPTHH HEMIOCPEICTBEHHO B MECTO
MOCTPOEHUS» WM TOCIONHOEe (OPMHUPOBAHHWE W3ICIHS METOJIOM BHECEHHS
CTPOHUTENILHOTO MaTepHaia HEMOCPECTBEHHO B MECTO TT0/IBO/Ia DHEPTHH.

5. Kakue u3 HIKenepeurcIeHHBIX TEXHOJIOTHH OTHOCATCA K rpynmne AM?
a) SLA, Steriolithography Apparatus — otsepskaeHue ciios poTornoaumMepa mocpeICTBOM
JIa3€pHOTO J1y4a;



b) SLS, Selective Laser Sintering — mocioiiHoe Jla3epHOE CIEKaHHE IOPOIIKOBBIX
MAaTepHaloB, B YaCTHOCTH MOJIMMEPOB;

c) DMF, Direct Metal Fabrication — pasnoBuaHOCTE SLS-TEXHOJIOTHMH, MOCIOHHOE
Ja3epHOEe CICKAHHE METAUTOMOPOIIKOBBIX KOMITO3UIMIA; MHOTA TAK)KEC HAa3bIBAIOT
DMLS, Direct Metal Laser Sintering;

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

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

f) Poly-Jet — Hanecenue ciost hoTonosrMepa 4epe3 MHOTOCOILUIOBYIO TOJIOBKY U €ro
OTBEPXKICHHUE TIOCPEICTBOM 3aCBETKH yIbTPaPHOICTOBOM JIAMITO;

g) FDM, Fused Deposition Modeling — mnocnoitHoe HaloOXEeHUE PACILIABISIEMbBIX
HUTEBUJIHBIX [TOJMMEPOB;

h) Ink-Jet — oTBepkaeHHE CIIOS MOPOLIKOBOTO MaTepHuana IyTeM HaHECCHHs
CBSI3YIOIIIETO COCTaBa Yepe3 MHOTOCOIUIOBYD TOJOBKY (IO THIy CTPYWHOTO
3D-npunTepa).

6. JluteitHble MOJEIHM MOTYT OBITh MOTYYEHBI («BBIPAIICHBIY) U3 CIEIYIONINX MaTepUAIOB:
a) MOPOIIKOBBIX MOJIMMEPOB IS TOCICIYIOIIETO JINThS 110 BBIXKMTAaeMbIM MOJICIISIM;
b) doronmoavMepHBIX KOMIO3HMIMH, B YacTHOCTH, Mo TexHojaorunQuick-Cast s
MOCIICAYIOIIETO 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-medatn. B KOHCTpyKIMM KoOpIyca Y4ecTb BO3MOXKHOCTb KpEIUICHHS C
ucnonbszoBanueM DIN-peiiku. [loarotoButh npenygokeHue Mo BBIOOPY NMPUHTEPA U PEKHUMOB
nedaTH. OGOpMUTH KOMIUIEKT KOHCTPYKTOPCKON JTOKYMEHTAIIUH.

MikroTik RB450




[Ipumep BBINOTHEHUS TPAKTUYECKOTO 3a1aHUs




I[MPUJIOXXEHHE 2

7 OueHo4YHbIE CPeCTBA JJIA MPOBeIeHNsI IPOMEKYTOYHOM aTTeCTAMHU

a) [lnanupyemble pe3yJibTaThbl 00y4YeHHs] U OLIEHOYHBbIE CPeACTBA /sl NMPOBeAEeHUS
MPOMEKYTOYHOM aTTEeCTAIMU:

CTpyKTypHBIi
JIEMEHT
KOMIIETEHIIUH

IInanupyemslie
pe3yabTaThl 00yueHus

O1eHOYHEIE cpe€acTBa

OIIK-6 CniocobeH pemiath CTaHAapTHBIE 337291 IPO(ECCUOHATILHOM IS TEILHOCTH Ha OCHOBE
nH(pOpManMOHHOM 1 OUOIHOrpadUIECKON KyIbTYPhI C IPUMEHEHUEM
WH(HOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

OIIK-6.1

Pemaer  crangaprtHbie
3a/1a4u
npodeccuoHanbHOM
JIESATEILHOCTH Ha

Tecm na memy adoumugnsvle mexHo102uu

7. BpiOepere mpaBHIBHYIO TOCIEIOBATEIBHOCTD
MOATOTOBKU MPOTOTHIIA C UCTIOIb30BanueM 3D
[E€YaTH:

d) CAD-monenp— AM-MmammHa—
JA€TANb;

e) CAD-moaens— aerans — AM-mamuna;

f) AM-mammna— nerans— CAD-mopess.

8. Uro MOAPa3yMeEBAIOT «Bprunraroniye
TEXHOJIOTHI»?
d) mexaHooGpadoTKa - yaajieHue
(«BBIYMTAHHE») MATEPHUAJIA U3 MACCUBA
3ar0TOBKH;

€) TEXHOJOTHH Pe3KH — yJaJeHHe MaTepraa
ra3oBOM PE3KOH;

f) cBapka — TEXHOJOTHMM HapalldBaHUS
Marepuaia IyTeM pacIuiaBiIeHUs
OCHOBHOTO.

9. UYro Takoe aguTUBHBIE TEXHOJIOTHN?

d) mpomecc oObenMHeHMsT MaTepHaja C
HeJbI0 CO3JaHUsl 00beKTa M3 JaHHBIX
3D-Moaenu, Kak NpaBUJIO0, CJIOH 3a
cJIOEM, B OTJIMYHME OT «BBLIYHTAOIINX»
NMPOU3BOCTBEHHBIX TEXHOJIOTHIA;

€) mpolecc pa3jieieHuss MaTepruaia ¢ Hebio
CO3JIaHUS 0o0BeKTa u3 JTAHHBIX
3D-Moenu, Kak MpaBUIIO, CIIOH 3a CIIoeM,
B OTJINYHE oT «BBIYHATAIOIIUX»
MIPOU3BOJICTBEHHBIX TEXHOJIOTHH;

f) mpouecc HapamuBaHHS ~Marepuaga  C
HeAbI0 CcOo3JaHhsT OO0bEeKTa W3 HJAHHBIX
3D-Monenu, Kak MpaBUIIo, CIIOH 3a CIIoeM,
B OTJINYHE oT «BBIYUTATOIIHX
MIPOU3BOJICTBEHHBIX TEXHOJIOTHUH;

10. [Mepeuncnure KaTeropuu A IUTUBHBIX
TEXHOJIOTHH COTJIaCHO KJIacCU(PUKaIH




CtpyKTypHBII
JIEMEHT
KOMIIETEHIIMH

[Inanupyemsle
pe3yabTaThl 00y4eHUs

O1eHOYHEIE cpe€acTBa

11.

ASTM:

h)

)

K)

Material Extrusion — «BbIgaBIMBaHUE
MaTepuaiay WIH IOCIONHOe HaHECEHHE
PacCIUIaBICHHOTO CTPOUTEIHHOTO
MarepHaa yepes SIKCTPyIep;

Material Jetting — «pa36pbI3ruBanue
(CTpOMTENBHOTO)  Marepuayiay  HId
MOCJI0ITHOE CTpyitHOE HAaHECEHUE
CTPOUTEIBHOTO MaTepHaa;

Binder Jetting - «pa3GpbI3ruBaHue
CBSI3YIOLIEr0» WM IOCJIOMHOE CTpyHHOE
HAHECCHHUE CBA3YIOIIETO MaTepUaa;
Sheet Lamination —  «coenuHeHHe
JIMCTOBBIX MaTEpUAIOB» HWJIM IMOCIOHHOE
bopMupoBaHHE HU3ACIUS U3 JHCTOBBIX
CTPOUTEIBHBIX MaTEPHAJIOB;

Vat Photopolymerization -
«porononumepusanys B BaHHE» WIH
MOCJIIOMHOE OTBCPKIACHUC

($OTONOIMMEPHBIX CMOJL;

Powder Bed Fusion — «pacmasienue
Marepuajia B 3apaHee C(HOPMHPOBAHHOM
cioe» WIH HOCJIEIOBATEIbHOE
dbopMHpOBaHHE  CIOEB  TOPOIIKOBBIX
CTPOUTEIbHBIX MaTepHasoB u
BbIOOPOYHOE (CEIEKTUBHOE) CIEKaHUE
YaCTHI] CTPOUTEIHLHOIO MaTepHasa;
Directed energy deposition — «mpsimoit
MOJIBOJI SHEPIMM HEMOCPEICTBEHHO B
MECTO TIOCTPOCHHS» WM IOCIOWHOE
¢dbopmupoBaHue u3aenus METOAOM
BHECCHHsI CTPOWMTEIBHOTO  MaTrepuania
HEMOCPEJCTBEHHO B MECTO I0/IBOJA
SHEPTHH.

Kakue M3 HmKenepeducieHHBIX TEXHOJOTUMN
OTHOCATCS K rpynne AM?

)

)

K)

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

SLS, Selective Laser Sintering -

MOCIIOHOE Ja3epHoe CIIEKaHUE
MTOPOIIKOBBIX MaTepHaJIOB, B YaCTHOCTH
MOJINMEPOB;

DMF, Direct Metal Fabrication -
Pa3HOBHUIHOCTD SLS-TexHonOTHH,
MOCJIOWHOE Ja3epHoe CTICKaHHE
METaJIJIOTIOPOIITKOBBIX KOMITO3UIIHIA;

HHoOrma Takke HaspiBaloT DMLS, Direct




CtpyKTypHBII
JIEMEHT
KOMIIETEHIIMH

[Inanupyemsle
pe3yabTaThl 00y4eHUs

O1eHOYHEIE cpe€acTBa

Metal Laser Sintering;

) SLM, Selective Laser Melting -
Pa3HOBUIHOCTD SLS-TexHooruu,
MOCIIOHOE Ja3epHoe TJIaBJICHUE
METAJIJIOTIOPOIIKOBBIX KOMITO3HIIHN;

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

n) Poly-Jet — HAHECCHHE ciost
dborononumepa dYepe3 MHOTOCOILJIOBYIO
TOJIOBKY M €70 OTBEPIKACHHE TIOCPEICTBOM
3aCBETKH YIbTPa(UOIETOBOM JaMIION;

0) FDM, Fused Deposition Modeling —
MOCIIOMHOE HAaJOXKEHUE PAaCIUIaBISEMBbIX
HUTEBUIHBIX MTOJUMEPOB;

p) Ink-Jet — OTBEPXKICHUC ciost
MOPOIIKOBOTO MaTepuaia nyTeM
HAaHECEHUS CBS3YIOIIETO COCTaBa uYepes
MHOTOCOIUJIOBYIO ~ TOJIOBKY ([0  THILY
cTpyiiHoro 3D-nipunTepa).

12. JIuteiiHple MOAETM MOTYT OBITH IOJIyYEHBI
(«BBIpalIEHBI») U3 CIAEAYIOLUIUX MAaTEPUATIOB:

C) TOPOIIKOBBIX MOJIUMEPOB st
MOCIIEAYIOIIETO JIUThS O BBDKHUTAEMbIM
MOJIETISIM;

d) doronmoaMMepHBIX  KOMIIO3HIIUH, B
qacTHOCTH, M0 TexHomoruuQuick-Cast
LTSt HOCJIEAYIOIIETO JIUThS 1o
BBDKUTa€MBIM MOJIEJISIM 17011

notexHonoruun MJ (Multi Jet) mist mutes
0 BBITUIABIISIEMBIM MOJIEIISIM.

Hpaxmuqecme 3anAamue Ha memy. «Paapa60mamb
npomomun onopbvl 5apa6aHH020 OKOMKoeameis)

Ilpakxmuueckoe 3amsmue na memy «Paspabomamo
MEeXHONI02UI0 U320MOGNIEHUsI NPOMOMUNA 1emMeHma
Memannypeuueckou MauiuHbly.

Bonpocwl ons noocomosku k skzameny
1. Jaiime onpedenenue mepmuny «lIpomomuny.
2. U3 kaxux mamepuanog mo2ym 6vinmsv noy4ensl
Jumetinvie mooenu?
Ilepeuucnume mexnonoauu epynnovi AM.
Ymo maxoe adoumuervie mexnoiocuu?
Ymo noopasymesarom «Bviuumarowue
mexuono2uu»?

o s w




CtpyKTypHBII
JIEMEHT
KOMIIETEHIIMH

[Inanupyemsle
pe3yabTaThl 00y4eHUs

O11eHOYHBIE cpe€acTBa

Ilpakxmuyecxoe 3anamue na memy «Pazpabomamuo
MEeXHONI02UI0 U320MOGIIeHUsI NPOMOMUNA leMeHma
Memaniypeuieckou MauluHbly.

Ipaxmuueckoe 3a0anue

Pa3paborare 3d Momenb Kopmyca IUIaThI
MikroTik RB450 miast u3rotoBicHus €€ MPOTOTHIIA
MeTooM 3D-neyaru. B koHCTpyKLMK Kopiyca y4ecTb
BO3MOXHOCTb ~ KpPEIUIEHUS C  HCHOJIb30BAHUEM
DIN-peiiku. IToAroToBUTH MpEANIOKEHHE 110 BHIOOPY
IpUHTEpa U PekUMOB nedatd. OPopMUTE KOMIUIEKT
KOHCTPYKTOPCKOM TOKYMEHTAIIMH.

MikroTik RB450




0) Ilopsnok nmpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[IpomexxyTouHast arrectauus N0 AUCHUIUIMHE «TE€XHOJOrMU MPOTOTUIIUPOBAHUSA B
METAJTYPrUYecKOM MAaIIMHOCTPOSCHUW» BKIIOYAET TEOPETHUECKHUE BOIPOCHI, IO3BOJIAIOIINE
OIICHUTh YPOBEHb YCBOCHUSI OOYYaIOIIUMUCS 3HAHUM, U MPAKTUUECKHUE 3aJIaHUs, BBISBISIONINE
cTerneHb c(pOPMUPOBAHHOCTU YMEHUHN U BIAJICHUI, IPOBOIUTCS B (pOpME SK3aMeHa.

DK3aMeH 10 JaHHOW JUCIHIUIMHE MPOBOAUTCA B YCTHOH ¢GopMe IO SK3aMEHAIMOHHBIM
Ouieram, KaXIbli U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUYECKUX BOIPOCa.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLICHKY «OTJIMYHO» (5 6aymioB) — 0Oydaromuiicss IEMOHCTPUPYET BBHICOKUN YPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHuecKoe U TiIyOOKoe 3HaHue
y4eOHOTr0 MaTepuasia, CBOOOJHO BBHINONHAET NPAKTHUECKUE 3aJaHHsi, CBOOOIHO ONEpUPYET
3HAHUSAMU, YMEHUSIMHU, IPUMEHSET UX B CUTYalIUSIX TOBBIIICHHON CIIOKHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oama) — oOydarommiics AEMOHCTPHPYET CPEAHUN YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBbIC 3HAHUS, YMEHHUS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYNTENIbHBIC OIIMOKH, HETOYHOCTH, 3aTPYTHEHUS IIPU aHATUTHYECKUX OTIEPALHAX, IEpeHOCce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHHIC CUTYAIHH.

— Ha OIICHKY «YyIOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIMiics JIEeMOHCTPUPYET
MOPOTOBBI YPOBEHb CHOPMHUPOBAHHOCTH KOMIIETEHIMI: B XOJl¢ KOHTPOJBHBIX MEpPONPUATUI
JIOITyCKAIOTCA OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACIbHBIX 3HAHWH, yMEHUH, HAaBBIKOB,
00y4JaromIMiACs HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHHs] TPU ONEPUPOBAHUMU 3HAHUSAMH U
YMEHHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE CUTYaIINH.

— Ha OLICHKY «HeY/I0BJIETBOPHUTEIbHO» (2 6aia) — 00ydaroluiicss IeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHUecKoro marepuaiia, JOMYCKAeT CYIIECTBEHHBIC OLIMOKHU, HE MOXKET
NOKa3aTh MHTEJUIEKTYaJIbHbIE HABBIKU PEIIEHUs MPOCTHIX 3a]1ady.

— Ha OYeHKY «Hey0oe1emeopumenvuo» (1 6ann) — ooyuarOwulics He Moxcem NOKA3AMb
3HAHUSL HA YPOBHE B0CNPOU3BEOeHUs U O0BACHEeHUs UHpOpMayuu, He MOodcem MNoKaA3amo
UHMENIeKMYalbHble HABbIKU PeueHUsl NPOCMbLX 3A0ay.



