MHHHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJJEPAILINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHIE
BBICIIET0 00pa30BaHUs
«MarsuToropckuii rocy1apCTBEHHbIA TeXHUUECKUM yHuBepcuteT uM. I'.1. HocoBa»

2 ﬁ\gEP}K}:{A}o
posop IMMiM
-AC. CaBunOB

/

09.02.2023 r.

PABOYASA NTIPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

A//IHTHBHBIE TEXHOJIOI'HHU B METALIYPI'HH

Hanpasnenue noaroToBku (CrnenuaabHOCTD)
22.04.02 Metannyprus

HamnpasnenHnocTs (nmpoduias/criennanu3anms ) IporpaMMbI
HckyccTBEHHBINM MHTEIUIEKT B METAJUTYPTUH

YpoBeHb BhICIIET0 00pa30BaHUs - MArucCTpaTypa

dopma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT METAUTYypruu, MalllMHOCTPOEHUS U MaTepuanoo0paboTKu

Kadenpa JInTEeNHBIX IPOLECCOB U MAaTEPUAIIOBEICHUS
Kypc 1
Cemectp 2

Maruuroropck

2023 rox



Pabouas nporpamma cocrasiena Ha ocHoBe @I'OC BO - marucrparypa 1o HarpaBJIeHHIO
noarotoBku 22.04.02 Mertannyprus (npuka3 Munoopaayku Poccun ot 24.04.2018 r. Ne 308)

Pabouast mporpamMMa paccMoTpeHa W 0J00peHa Ha 3acelaHuu Ka,ibe)lpm JluTeitHbpIx
IPOIIECCOB U MAaTEPUAIOBEICHHUS
08.02.2023, mpotokon Ne 6 ?/ /i
A’L‘L z /'

3as. Ka(beﬂpOf/P H.A. ®eokTHCcTOB

PaGouas nporpamma ogoOpena metoauueckoi komuccueit UMMuM

09.02.2023 r. mpotokoia Ne 5 y }l//é/
IIpencenarens = -~ A.C. CaBHHOB

Paboyas mporpamMma cocraBiieHa:

g Vyd
3aB. kadeapoit JIITuM, kaH. TeXH. HayK / ?/ 220 7 H.A. ®eokTrcron

PereHsenT: ML
3aB. Kadenpoit [IDubXX ]I, kana. TexH. HayK ' A 1O. [lepsTunckuit
7




JIner akryaauszanuu padoyeil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2024 - 2025
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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbio npenoaaBanusi TUCHUILIUHBL «AITUTUBHBIE TEXHOJOTHI SBJSETCS Pa3BUTHE Y
CTYJICHTOB JINYHOCTHBIX Ka4eCTB, a Takxke (popmupoBaHue MPodecCHOHATBLHBIX KOMIIETEHIIUHN B
cootBercTBUM C TpeboBanusimu DPI'OC BO mo HampaBieHuto mnoArotoBku 22.04.02
Meramryprusi.

KitoueBbiMM  3afjauaMu, pelieHue KOTOpPhIX OyIeT OCYHIECTBIATHCA B paMKax
MPEToAaBaHus JUCIUILTUHBI «AJITUTUBHBIE TEXHOIOTHI, OyIyT SBISATHCS:

1. O3HakomiieHHE CTYACHTOB C CYIIECTBYIOUIMMH TEXHOJOIMYECKUMHU IPOleccaMu
MOJTyYEHUS POTOTHUIIOB U3/IEITHN;

2. ®opmMupoBaHHE HAaBBIKOB pa3pabOTKU TEXHOJIOTMUYECKOTO Tpollecca IMOIydeHUs
MPOTOTUIIOB U3/IEIINN;

3. OsHakoMJIeHME C  OCHOBHBIMH  CIOCOOaMU  ONTUMHU3ALMU  Ipoliecca
MPOTOTUITUPOBAHHUS, & TAKKe (POPMUPOBAHKE MPAKTHUECKUX HABBIKOB 10 ONITHUMHU3AIINH;

4. ITomvueHune MPaKTUUYECKUX HABBIKOB CO3NIAHUS IDOTOTHIIA U3IEIHUS.

2 MecTo TMCHHMIIMHBI (MO/YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHON MPorpaMMbl

JucuumnnuHa AIUTHBHBIC TEXHOJIIOTUY B METAJUTYPTrUU BXOIUT B YacTh y4eOHOTO IIaHa
dbopMHupyeMyIO yYaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHHH 00pa30BaTeIbHON MPOrPaMMBI.

Jisa  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIaJCHUSA),
c(OpMHUPOBAHHEIC B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TIPAKTHK:

CoBpeMEeHHBIE METO/IbI UCCIIEI0BAHNSI MATEPHUAJIOB U IIPOLIECCOB

3HaHus (YMEHHUs, BIaJIeHHs), OJIYYEeHHbIE MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUISl U3yUCHUS U CIUTLTIH/TIPAKTHK:

[ToxroToBka K MpoIeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIMOHHOW paOOTHI

IlonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) U IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbrate oOCBOEHUS JUCHMIUIMHBI (MOXIyJNs) «AJIAUTHBHBIE TEXHOJIOTMH B
METaJUTyprumn» 00 yJarouncs T0JDKeH 001a1aTh CIISAYIOIMMU KOMITeTeHIIUAMU:

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

OIIK-1 CrnocobeHn pemiaTh MpOU3BOACTBEHHbIE U (WJIM) HCCIEAOBATEIbCKUE 3a]]aul, HA OCHOBE
(dyHIaMEHTAIBHBIX 3HAHUU B 00JIACTH METAJUTYPTUU

OIlIK-1.1 3HaeT: Kak peniarbh NpodeccCuoHaIbHbIE 3a/1a4 B 00JaCTH METAITypruu U
MPOIIECCOB METAI000pa0OTKH, HCIONB3Ys (yHIaMEHTaJIbHbIC 3HAHUS;
(U3UKO-XMMHYECKHE OCHOBBI aJITUTUBHOTO IPOU3BOJICTBA

OIIK-1.2 VYMeeT: BiageTh cnocobaMy W MPUEMaMU PEIIEHUs HCCIIEN0BATENbCKUX
3aJad B NPEIMETHOM OOJIaCTH METAUIyprud M METaui000paboTKy;
aHAJIM3UPOBATh U CHHTE3UPOBATh JAHHBIE O COCTaBE M MHUKPOCTPYKTYpE
W3/IeIUH, TOTYYaEMbIX aJ/IUTHUBHBIMU TEXHOJIOTHAMHU

OIIK-1.3 Nwmeer MIPaKTUYECKUI OTIBIT: MIPUMEHSTH byHaaMeHTaTbHbIE
MEXIUCUUIUIMHAPHBIE 3HAHMS JUISl pElIeHUs 3a/1ad B MPOQecCHOHANbHON
JesITeIbHOCTH; BBIOOpA MaTepUanoB Ul aJJUTUBHOTO TMPOMU3BOJCTBA B
3aBUCUMOCTH OT CBOWCTB, IPEABABISIEMBIX K TOTOBOW MPOAYKIIMU

OIIK-5 Cnoco0OeH oneHUBaTh pe3yiabTaThl HAYYHO-TEXHMYECKHX pa3pabOTOK, Hay4YHBIX
HCCIIeIOBaHUM U 000CHOBBIBATh COOCTBEHHBIN BBIOOP, CUCTEMATU3HPYsI U 0000111ast JOCTHIKEHUS
B OTPACJId METAJUTYPTHH M CMEKHBIX 001aCTIX

OIIK-5.1 3Haet: 00JaCTH IPUMEHEHUS aJ/INTUBHBIX TEXHOJIOTHI B METAJITYPTUH; KaK
NPOBOJIUTh HAy4YHBIE MHCCIEIOBAHUS Ul TMOJNydyeHHs Oa3bl JaHHBIX O
CBOMCTBAaX METAJIJION3/IEJINI IIMPOKOr0 HA3HAYEHUS € ITOCIIEAYIOIEH




00pabOTKOM, aHATM30M U HHTEPIPETAUEH OJYICHHBIX PE3YIhTAaTOB

OIIK-5.2

YmMmeeT: 000CHOBAaHHO PUMEHSAThH aINTUBHBIEC TEXHOJIOTHH B METAJLTYPTUU
;  OLICHMBAaTh  pe3yJbTaThl HAYYHO-TEXHUYECKUX  pa3paboTOK IO
COBOKYITHOCTH METOJOJIOTUYCCKUX TPHU3HAKOB JUISI BEIOOpA ONMTUMATBHBIX
pelIeHuid MO COBEPIICHCTBOBAHMIO CYIIECTBYIOIIUX TEXHOJIOTHUYECKHUX
MIPOLIECCOB B METAJUTYPTUYECKOM OTPACIIN M CMEKHBIX 00JIaCTIX

OIIK-5.3

NMeeT mpakTUYECKUH OIBIT: CUCTEMATH3UPOBAThL U 0000IIATh PE3yabTaThI
UIs  000CHOBaHHS BBIOOpAa ONTHMAJIBHOIO PEHICHUS MPHU pa3paboTke
WHHOBAIIMOHHBIX TEXHOJOTHYECKHX IMPOIIECCOB B OOJACTH METALTYPTUU U
METAJI000PabOTKH




4. CTpyKTypa, 00b€M N coepkaHne TUCHUIINHBI (MOLYJI5)
OO0mas TpyJI0EeMKOCTh MUCIMIUIMHBI COCTABISET 2 3a4eTHBIX €IWHMI] /2 aKaj. 4acoB, B TOM
qyuce:
— KoHTaKkTHas padoTta — 30 akaJ. yacos:
— aynuropHas — 30 akaj. 4acos;
— BHeayauTopHas — 0 akaJ1. 4acos;
— caMOCTOsITeNbHAs paboTa — 42 akaj. 4acoB;
— B (hopMe MpakTUYECKOM moaroToBku — 0 akaj. Jyac;,

dopma arTecTaluy - 3a4eT

AynutopHast = =
o | vomraxTHAA pabora E 5 ®dopma TeKyIero
Paznen/ rema 3 (B axaz. vacax) £ E‘ Bitn HOHTPOIH Kon
S & ©| camocTosTENBHOI | ycHeBaeMOCTH U
JTACIUTUTAHBI 5 [ .. | KommeTeHIn
O g £ paboThI TIPOMEKYTOYHOM
Tex mab. | mpaxr. e aTTecTalyy
"| 3aH. 3aH. | O =
1. 1. OOmme cBexeHuss o0
AIUTHBHBIX TEXHOJIOTHSIX
OIIK-1.1,
1.1 Oransl pazButus AT. - CaMOCTOSATENILHOE 83?1;
DBOITOIHUS croco0oB 15 3 |u3ydeHue yueOHOM| YCTHBIH ompoc OHK-S.l]
TpEXMepHOit eyatn JIUTEPATyPhI OIK-5.2
OIIK-5.3
; oo
que azq bI; CTHBIN OMpOC OIK-1.2,
1.2 CnocoOsl TpEXMEPHOTO JUTCPATYPEL, y poc, OIIK-1.3,
2 5 - MPOBEpKa
MPOTOTHIHPOBAHHA KOHCIIEKTUPOBAaHU KOHCIIEKTOB OIK-5.1,
P OIIK-5.2,
€ MaTeprasa Ha OTIK-5.3
3a/laHHYIO0 TEMY '
HWroro no pazneny 3,5 8
2. 2. TexHonornueckue
MPOLeCChl TPEXMEPHOH NeYaTH
- CaMOCTOSITENIbHOE OIIK-1.1,
U3ydeHHe y4eOHOM cxaua OIIK-1.2,
2.1 Texunonorus FDM - JIUTEpPaTyphl; A N OIIK-1.3,
15 1,5 3 MPAaKTUYECKOM
rnevyaTu - IOATOTOBKA K AGOThI OIIK-5.1,
MPaKTUUECKON p OIIK-5.2,
pabore OIIK-5.3
2
- CaMOCTOSATENIbHOE OIIK-1.1,
u3ydeHue y4eOHOH craua OIIK-1.2,
2.2 Texnonmorus STL - JUTEpPaTypHl; A . OIIK-1.3,
1 2 2 MPaKTHIECKOM
rneyaTu - IOATOTOBKA K AGOTEI OIIK-5.1,
MPaKTHIECKOH pado OIIK-5.2,
pabore OIIK-5.3




- CaMOCTOATCIIbHOC

. OIIK-1.1,
n3ydeHue yaeOHon OINK-1.2
2.3 Texuomoruss SLS — JHTCPATYPHI, yeruiii opoc, OHK-l:Sl
fiedari . ’ ’ KOHCHCK”I-“I/IpOBaHI/I Kgicc)f[ZE:gB OIIK-5.1,
OIIK-5.2,
€ MaTeprasa Ha }
33JaHHYIO TEMY OIK-5.3
- CaMOCTOATENBHO® OIK-1.1,
u3yucHHe y4eOHOMH
. OIIK-1.2,
24 TexHoJI0THs JIUTEPATYPBHI; YCTHBIH OIpoc, OIK-1.3
pacIbUICHUsT TEPMOILIIACTOB 1 2 8 - MIpOBEpKa OHK-S.ll
(BPM) KOHCIIEKTUPOBAHU KOHCIICKTOB OHK-5-21
€ MaTepuaia Ha £a
33JaHHYIO TEMY OIK-5.3
- CaMOCTOSITEIbHOE
u3ydeHue yueOHon
JIUTEPATYPHI; . OIlK-1.1,
i YCTHBIH OIpOC, OTNK-1.2
2.5 Texuomorus MIM - KOHCIICKTHPOBAHU 1poBepKa OIIK-1.3,
1 2 9 KOHCIIEKTOB,
reyaT € MaTepuasa Ha 6 eoKHbH OIIK-5.1,
3aJ]aHHYIO TEMY; Opy outs No 1 OIIK-5.2,
- IOJITOTOBKA K KOHTPOIIE N2 OIIK-5.3
pyOexxHOMY
KoHTpouto Ne 1
Hroro no pazneny 55 9,5 24
3. 3. O6opynoBanue mis 3D —
reyaTH
- CaMOCTOSITEILHOE OIIK-1.1,
3.1 Oo6opynoBanue u3ydeHue yueOHon caua OIIK-1.2,
TEXHOJIOTHUECKHE TUTEPaTypPHI; A . OIIK-1.3,
2 15 2 MpaKTHIECKOH
BO3MOXXHOCTH TI€4aTH 10 - MIOATOTOBKA K AGOTEL OIIK-5.1,
texnomorusm FDM, STL MPAaKTUYIECKOM P OIIK-5.2,
pabote OIIK-5.3
2
32 OB0DVIOBANIE u - CaMOCTOSITEILHOE OIIK-1.1,
) PYA u3ydeHue yueOHon OIIK-1.2,
TEXHOJIOTHYECKHE HTEpaTyphi: OIMK-1.3
BO3MOXXHOCTH TI€YaTH II0 1 2 - qreHie ’ YCTHEIH OTpoc OHK-S' 1'
texHosorusim  SLS, BPM, o
MIM KOHCITEKTOB OIIK-5.2,
JeKIUH OIIK-5.3
Hroro no pazneny 3 15 4
4, 4, Matepuanst IS
TpEXMEPHOU MeyaTu
- CaMOCTOSITEIbHOE
u3yueHHue y4eOHOH
JIUTEPATYPBHI; OIIK-1.1,
- ITIOJAITOTOBKA K craua OIIK-1.2,
4.1 Marepuaner 3D — MPAKTUYECKON A . OIIK-1.3,
2 1 2 2 ) MPAaKTUYECKOM
neyaTu pabore; AGOTLI OIIK-5.1,
- p OIK-5.2,
KOHCIIEKTHPOBAaHU OIIK-5.3

€ Mare€puajia 1o
TEME




- CaMOCTOSITEIIEHOE OIIK-1.1,
42 BaiMOCEs3h u3ydeHHe y4eOHOH OIlK-1.2,
’ JIUTEpaTypBhl; . OIIK-1.3,
hnaaiepI;I(aJ;cI)/IB U KadecTsa 1 2 - qreHme YCTHBIH Ompoc OIK-5.1
POAYKIL KOHCIIEKTOB OIIK-5.2,
JeKIHH OIIK-5.3
HUroro no pasaeny 2 2 4
5. 5. Pazpabotka
TEXHOJIOTHIECKOTO nporuecca
neyaTu
- CaMOCTOSTEIbHOE
51 TprHms u3yyeHue y4eOHOH OIIK-1.1,
HlpOCKTI/IpOBaHI/ISI HH_TZIT) agflpm; YCTHBIH OIPOC, 83?:1%'
TEXHOJIOTHIECKOTO 2 1 2 2 KOchera HZK i PYOeXKHBII OHK-S. 1‘
mporecca  NPOU3BOJACTBA ! KOHTPOJIb Ne 2 )
Hg it o HEMO u AT - IIOJICOTOBKA K P OIIK-5.2,
A P B pyOexxHOMY OIIK-5.3
KoHTpouo Ne 2
Wroro no pazneny 1 2 2
Hroro 3a cemectp 15 15 42 3au€T
Hroro no aucnumnnuze 15 15 42 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlis yCBOEHHUS CTyJEHTaMU 3HAHMH 10 JUCHUIUIMHE «AJJUTUBHBIE TEXHOJOTHM»
OPUMEHSIOTCS  TPAJAWLMOHHAS W KOMIIETEHTHOCTHO-MOAYJIbHAS TEXHOJIOTUM OOy4YeHHS,
BKJIIOYarole B ce0si OOBsCHEHUS IpenojaBaTels Ha JIEKLIUSAX, CaMOCTOATENbHYI0 paboTy ¢
y4eOHOI U ClIpaBOYHOMN JIUTEPATYPOil IO TUCIMITIMHE, BBIIOJIHEHUE IPAKTHIECKUX padoT U T.JI.

B xauecTBe HHTEPAKTUBHBIX METOJI0B O0yUEHHUS UCIIOJIb3YIOTCS:

- omepexarolas caMoCTOosATeNIbHas pabora M paboTa B KOMaHAE IPU BBIIOJIHEHUU
IPaKTUYECKUX paldoT;

- mpo0eMHOe 00y4YeHHUe MTPH MOUCKE HHPOPMALIMOHHBIX HCTOYHHUKOB.

CamocrosrenbHass paboTa CTYIEHTOB HaIlpaBlieHa Ha 3aKpeIUIeHHE TEOPeTHYECKOro
MaTtepuaia, H3JI0KEHHOIO IperojaBaresieM, Ha NpopabdOTKy TeM, OTBEJCHHBIX Ha
CaMOCTOSITEJIbHOE M3Y4YEHHE, Ha MOJArOTOBKY K IPAaKTUYECKUM 3aHATUSAM, DPEUTHHIOBBIM
KOHTPOJISIM ¥ YCTHOMY OIIPOCY, a TAK)KE MOATOTOBKY K 3K3aMEHY 110 TUCLUIUIMHE.

Texkymuii KOHTPOJIb 10 AUCUUIUIMHE OCYLIECTBISCTCA HA MPAKTHUUECKUX 3aHATUAX U
3aKJII0YAeTCsl B TPE3EHTALMU OPAWHATOPAMH BXOAAIIMX B TOPT(HOIMO TPYMIOBBIX pabdoT,
BBINOJIHEHHBIX Ha MIPAKTUYECKHUX 3aHATUAX U CAMOCTOSITENIBHO (B CiIydae MaJOYHCICHHbBIX TPy
3alaHusl  BBINOJIHSIOTCSL  OpJAMHATOpaMM  WMHAUBUAYanbHO).  Hamuume  moprdommo,
COOTBETCTBYIOLIETO YCTaHOBJICHHBIM TPEOOBAHUAM, SBIISETCS OCHOBAHHUEM JJISl IPOBEIEHUS
IIPOMEKYTOYHOM aTTECTALMH.

6 YueGHO-MeTOAMYeCcKOe o0ecriedyeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aloIuXCs
[IpencraBneno B npuioxxenuu 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOUHOI aTTecCTAlMI
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUITIHHBI (MOTYJIs1)

a) OcHOBHas JIMTEepaTypa:

1. Cumons, JLM. CoBpeMeHHbIE METOABI ¥ TEXHOJOTUU  CHEIHATBHON
DIIEKTPOME-TAITYPTUM W aJJIMTUBHOTO  TPOW3BOJACTBA:  TEOPUS W TEXHOJIOTHUS
CIEIIICKTPOMETATLTYpri © ydeoHoe mocobue / .M. Cumonsia, A.E. Cemun, A.1. KouetoB. —
Mocksa : MUCHUC, 2017. — 182 c¢. — ISBN 978-5-906846-96-9. — Tekcr : anekTpoHHsbIi //
DNeKTPOHHO-ONOINOTeYHAs cucreMa «JIaub» : [caiiT]. — URL:
https://e.lanbook.com/book/105293 (mara obpamenus: 07.02.2023). — Pexxum goctyma: s
aBTOPU3. MOJIH30BATENCH.

0) JlonostHuTEIbHAS JIUTEPATYpA:

1. 3BonmoB, N.®. Pa3zpaboTka TEXHOJOTHYECKHUX MPOIIECCOB HM3TOTOBIEHUS JeTajeit
00-IIIeT0 U CIEIMaTbHOTO MATHHOCTPOCHHUS © yueOHoe mocodue / N.d. 3sonmos, K.M. HBaHos,
[L.IT. CepeOpenunkuii. — 2-e u3., crep. — Cankr-IlerepOypr : Jlanp, 2019. — 696 c¢. — ISBN
978-5-8114-4520-2. — TexkcT : 25eKTpoHHBIH // DneKTpoHHO-O0nbaroTeyHas cucrema «JIaHpy :
[caiiT]. — URL: https://e.lanbook.com/book/121985 (mata oopamenus: 07.02.2023). — Pexum
JIOCTYTIA: JUIS aBTOPU3. TOJIb30BaTeNeH.

2. Jlazepbl: mprMeHEeHUsT U TpuioxkeHus . yueOHoe mocobue / A.C. Bopeiimo, B.A.
bo-peitmio, WU.M. EBpokumoB, C.B. HBakun ; mnox pemakuueir A. C. bopeimo. —
Cankt-ITerepOypr : Jlamp, 2016. — 520 c. — ISBN 978-5-8114-2234-0. — Tekct
NIEKTPOHHBIN /| DnekTpoHHO-OMONMOTeuHass cuctema «Jlamb» @ [cait]. — URL:
https://e.lanbook.com/book/87570 (mata obpamenus: 07.02.2023). — Pexum jmocrtyma: s
aBTO-pU3. IOJIb30BaTENEH.

3. 3BoHnoB, N.®. PazpaboTka ympaBistonmx mnporpamm st odopymoBanust ¢ YITY :
yuebnoe nmocodbue / U.d. 3sonmnos, K.M. Usanos, I1.I1. Cepebpennnkuii. — 2-€ u31.,



https://e.lanbook.com/book/105293
https://e.lanbook.com/book/121985
https://e.lanbook.com/book/87570

crep. — Cankr-IletepOypr : Jlanp, 2018. — 588 c¢. — ISBN 978-5-8114-2123-7. — Texkcr :
9JIeKTpOHHBI /[ DnekrponHo-OmbOnmoreuHas cuctema «Jlamp» :  [cait]. — URL:
https://e.lanbook.com/book/107059 (mara obpamienus: 07.02.2023). — Pexum goctyma: s
aB-TOPU3. MOJIb30BaTEICH.

4. KomnerorepHast rpaduka B CAIIP : ydyebHoe nocobue / A.B. Ilpuembimes, B.H.
Kpytos, B.A. Tpesnb, O.A. KopmakoBa. — Cankr-IlerepOypr : Jlans, 2017. — 196 ¢. — ISBN
978-5-8114-2284-5. — Tekcr : anekTpoHHbIN // DnekTpoHHO-0nOInoTeuHast cucrema «Jlaupy :
[caitr]. — URL.: https://e.lanbook.com/book/90060 (mara obpamenus: 07.02.2023). — Pexxum
JOCTYTIA: JUIS aBTOPU3. TI0JIb30BaTENeH.

5. Benos, B.JI. JIuteiinoe mpousBoacTBo : yueouuk / B.JI. benos ; mox pexaxiueii B.JI.
benoBa. — 3-¢ m3x., mepepad. u gon. — Mocka : MUCHUC, 2015. — 487 ¢. — ISBN
978-5-87623-892-4. — TekcT : 31eKTpOHHBIH // DnekTpoHHO-0MbMHoTeYHas cucreMa «JIaHpy :
[caitr]. — URL.: https://e.lanbook.com/book/116953 (nara obparenus: 07.02.2023). — Pexum
JOCTYTIA: JUIS aBTOPU3. TOJIb30BaTEIICH.

B) MeToauyeckue ykasaHus:
MeTtonuueckue ykazaHus 11 0hOpMIICHHS MPAKTUYECKUX pa0boOT MPeICTaBICHBI B IPUIL.

3.
r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:
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HaunmenoBanne o
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2012
IIpodeccuonanbublie 6a3bl JAHHBIX 1 HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBanue xypca Ccruika
HammonansHas
MH(POPMAaLMOHHO-aHAIUTHYECKAs URL: https://elibrary.ru/project risc.asp
cucteMa — PoCCHMCKUN MHIEKC HAYIHOTO
Poccmiickas Tocynapersentas https://www.rsl.ru/ru/4readers/catalogues/
oubamoreka. Karajgorn
DONEeKTPOHHBIE  PeCcCypchl  OMOTMOTEKH _ . " _
MLTY 1. T 1. Hocosa https://magtu.informsystema.ru/Marc.html?locale=ru
MexnyHaponHas 0a3a MOTHOTEKCTOBBIX http:/link.springer.com/
ypHaoB Springer Journals ] ' '
ApxuB Hay4HBIX KYpHAaJIOB
«HamuoHanpHbIH https://archive.neicon.ru/xmlui/
DJIEKTPOHHO-HH(OOPMAIMOHHBIN
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9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecrieueHUe JUCIUTUINHBI BKITIOUACT:

1. Yuebnas ayauropus Ui IPOBEICHUS 3aHATUIN JIEKIIMOHHOIO THUIIA OCHAILIEHA!

- TEXHUYECKHMMH CPEICTBAMU OOYUEHUS, CIYXAIIUMH Uil TpEACTaBICHUS y4eOHON
uHpopMauuu OOJIBLUION ayAUTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XPAaHEHUs, IepeJadyd u
npeCcTaBiIeHUs y4eOHOH nH(pOopMaInu;

- CIELMAIN3UPOBAHHON MEOEIBIO.

2. Y4eOHast ayquToOpus U MPOBEICHHS IPAKTUIECKUX 3aHATHIH OCHAIICHA:

- TEXHUYECKHMMH CpEJICTBAMU OOyuYeHMs, CIyXallUMH JUIsl NpeACTaBIeHUs ydeOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS YueOHON HHPOpMAIIHH;

- CTIeMAIN3UPOBAHHON MEOETIBIO.

3. YuebHas ayquTopus Ui IPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYJIbTAlLlUH, TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOUHOM aTTECTallMy OCHAIICHA!

- KOMIIBIOTEpHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaximouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

4. [TomenieHue st CAMOCTOSITEILHOM PabOThI OCHAIIICHO:

- KOMIIBIOTEpHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaxmouennem k cetn «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOEIbIO.

5. Tlomemenune pansi XpaHeHHss W NPO(UIAKTUYECKOTO OOCTYXHBaHHUA y4eOHOTO
000pyI0BaHUS OCHALIECHO:

- CHIeMAIM3UPOBAHHON MEOEIIbIO: CTeITaKaMHU JJIsl XpaHEeHHs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMHU JJIsl PEMOHTA y4eOHOIro 000py10BaHMS;

- mKkadamu I XpaHeHus yueOHO-METOAMYECKON TOKYMEHTAIUN 1 MaTEPUAIOB.



IIpunoxenne 1

6 YueOHO-MeTOqUYEeCKOE 0O0ecTIedeHHe CAMOCTOATEIbHOM padoThl 00y4Yarommxcst

Bonpocbwl 013 nposedenus ycmuvlx onpocos 06yuanouuxcs:

bmok 1.1:

1. Uctopudeckue npeanochbuiKi pa3BUTHS aJIUTUBHBIX TEXHOJIOTHIA;
2. XpoHouiorus pa3Butus npoueccos 3D-neuaty;

3. OcHoBaTenb TPEXMEPHOIL MevaTy;

4. OcHOBHBIE CITIOCOOBI TPEXMEPHOH TIEYaTH;

5. OCHOBHBIE TEPMUHBI AJTUTUBHBIX TEXHOJIOTHI.

bnox 1.2:

1. OcHOBHBIE MEXAaHU3MBI TPEXMEPHOM MEYATH.

2. Kputepuu orieHka BbIOOpa TEXHOJIOTUU TPEXMEPHOI MeUYaTH.

3. KauecTBO mpoayKIHK, JOCTUTAEMOM IIPU Pa3HBIX CIIOCO0aX MPOTOTUITUPOBAHUS;
4. OCHOBHBIEC TEXHOJIOTHYECKHE BO3ZMOXHOCTH PA3JIMUHBIX CIIOCOOOB ME€YaTH;

5. CpaBHUTENBHBIN aHATN3 PA3IUYHBIX cr1oco00B 3D- neuatu.

bnoxk 2.3:

1. IlpoTrekanne TeXHOIOTUYECKOro npouecca SLS — nevary;
2. Iporieccel, MPOTEKAIOIIUE B CICKAEMOM MaTepHale.

3. OCHOBHEBIE TEXHOJIOTHYECKHE BO3MOXKHOCTH SLS — neuatu;
4. O6nactu npumenenus SLS — nevaru;

5. OCHOBHBIE TIPEUMYIIIECTBA U HEMOCTATKH SLS — mevaru.

brnok 2.4:

1. Texnonoruyeckuii nporecc BPM — neuaty;

2. OcHOBHBIE TEXHOJOTHYECKHEe BO3MOKHOCTH BPM — neuarn;
3. O6nactu npumenenuss BPM — neuaru;

4. OcHOBHBIE NTpeuMyIIecTBa U HepocTaTku BPM — neuatu.

5. Marepuans! nns BPM — neuaru.

bnok 2.5:

1. Texnonornueckuit nporecc MIM — neuaty;

2. Matepuanst angs MIM — neuaru;

3. O6nactu npumenenuss MIM — neuaru;

4. OcHoBHBIE TpeumyniecTBa U HegocTatk MIM — neuaty;
5. KauectBo npoaykuuu, nonydaemoe npu MIM — nevaru.

brnoxk 3.2:

1. Ipunnun paboTel U ycTpoiicTBO 0b6opynoBanus 1t SLS — nevaru;

2. llpuHtun paboTel U yCTpOUCTBO 00opynoBanus aiss BPM — nedarn;

3. Ilpunnun paboTsl U ycTpoiicTBO obopynoBanus 1t MIM — nevartu;

4. OOmrast cxeMa TEXHOJIOTHYECKOTO IpoIecca 1Mo MPOU3BOACTBA m3nenus mytém SLS —
neyaTH;

5. O6mias cxema TEXHOJIOIMUYECKOro Ipolecca Mo Mpou3BoAcTBa uzaenus nyrém BPM —
neyaTH;

6. OOmasi cxeMa TeXHOJIOTHYECKOTO TpoIiecca Mo Mpou3BoacTBa u3aenus nyrém MIM —
neyaTH.

bnok 4.2:



1. Tlokazarenn kayecTBa, KOHTPOJUPYEMBIE Yy W3ACIUSA, IOJYYEHHOTO IpPH MOMOILU
aJIMTUBHBIX TEXHOJIOTHIA;

2. HCTpYMEHT 1 puOOPHI I KOHTPOJIS KauecTBa MPOAYKLUH;

3. CriocoOblI MOBBIILIEHUS KAUeCTBA U3JIEIHH pu noinydeHuu e€ metogom 3D — nmevaru;

4. HoBble 1 niepcrieKTHBHBIC MaTepuaibl At 3D — medyatu, o0ecneunBaromue yayqieHHOe
KayeCTBO MPOIYKIUH;

5. B3auMoCBsI3b MaTEPUAJIOB U KQUE€CTBA U3IEITUM.

baoxk 5.1:

1. TlpuHIUOBI TPOSKTHUPOBAHMS TEXHOJOTHMUYECKOTO TIpollecca IMOJYYCHHUS W3ACIIUN
MeTonoM 3D — meuaruy;

2. OCHOBHBIE ATAIbl TEXHOJIOTMYECKOTO MPOoliecca MPOTOTUITUPOBAHUS U3ICTTUI;

3. HWurerpupoBaHue aJAUTHUBHBIX TEXHOJOTUM B CYIIECTBYIOIIME TEXHOJIOTHUYECKUE
MIPOIIECCHI.

[lepeuenb BOMPOCOB ISl pEHTHHT-KOHTPOJIS:

Peiitunr-kontposap Ne 1:
. OCHOBHBIE TEPMUHBI JIUTUBHBIX TEXHOJIOTHIA;
. OcHOBHBIE CIOCOOBI M MEXAHU3MbI TPEXMEPHON NeUaTH;
. Texnonornueckue Bo3moxxkuoctu SLS, BPM, MJIM, SLT, FDM — nieuareii;
. IlepcriekTHBEI pa3BUTUSA TPEXMEPHOTO IPOTOTUIIMPOBAHUS;
. O6nactu npUMeHeHus: IPOAYKIIUHU, TOJyYEHHOW aJIUTUBHBIMU TEXHOJIOTUSAMU;
. TeopeTnueckne OCHOBBI IPOTOTUIIUPOBAHUS;
. Kpurepun BbiOopa criocob6a mpoTOTHIIHPOBAHUS;
. Crioco0b! ynpaBiieHUs: TEXHOJIOTHUECKUMHU MTPOLECCaMU IPOTOTUITMPOBAHMS;
OOecnieueHre HKOHOMHYECKOW  I€IeCO0OPa3HOCTH  MPUMEHEHHS  aJIUTHBHBIX
TEXHOJIOTHI B TEXHOJIOTMYECKOM IIPOLIECCE NPOU3BOICTBA U3IEIH;
10. IIpeumyiecTBa 1 HEAOCTATKH AJIUTUBHBIX TEXHOJIOTHI.

Nl e N N O N

Pelitunr-kontpomns Ne 2:
1. Ilpunnun paGoTel U ycTpoiicTBO 06opynoBanus 1 SLS — neuaru;
2. [lpunnun padoTe! U ycTpoiicTBO 06opynoBanus st BPM — nevaru;
3. IIpuHiun paboTsl 1 ycTpoiicTBO 060opynosanus it MIM — neuaruy;
4. IMpunnun paboTel 1 yeTpoicTBO 00opynoBanus st SLT — meyaru;
5. IlpuHiun paboTel U yCTpoiicTBO obopynoBanus ains FDM — nevary;
6. Marepuainsl, mpuMeHstonmecs s 3D-neyaru;
7. OcHOBHBIE (PU3UKO-XMMUYECKHE XapaKTEePUCTUKU MaTepuanoB i 3D-nevaty;
8. HaciencTBeHHOCTH CBOMCTB MaTepHalia B CO3/1aBa€MOM H3/IEITHH;
9. OcHOBHBIE 3TaNbl MPOEKTUPOBAHUS TEXHOJIOTUYECKOT0 npouecca 3D-neyaru;
10. Kputepun Beibopa marepuana mist 3D-neuatn.
TeMbl NPaAKTHYECKUX 3aHATHI, IPOBOAMMBIX B PAMKAX H3y4YeHHUs AUCHHMIIIHHBI
«ANTMTHBHBIE TEXHOJIOTHI

1. «Texnosorms FDM - mneuatw». B xome 3aHATHS TpemojaBaTelb 3HAKOMUT
oOyuaromuxcsi ¢ TexHonorueit FDM — medatu mocpencTBoM mpocMoTpa HAYYHO-TIOMYJSIPHBIX
BugeopunbMoB.  Kpome  Toro, Kaxabli  oOy4aroumiuiicss  JIOJDKEH ~ COCTaBUTh B
CHEIUAM3UPOBAHHOM  MPOTPAaMMHOM  OOECHEYEHUH, UMEIOHeMCsl B PaCIOpsKEHUU
VHHBEpCUTETa, pabouyro mporpammy uisi 3D- mpuHTEpa, a Takke 3amyCTUTh IporpamMmy M
BBIPACTUTH AeTanb Ha 3D — npuntepe. TpéxmepHbie MOAeNnH At 00y4YaIOIIUXCs MOATOTABINBAET
U BBIIAET mpenoaBarens. Kpome Toro, odydaromuiics co3qaéT OpUESHTHPOBOYHYIO OJIOK-CXeMy
mporecca BelpamuBanus u3aenus no FDM TexHomoruu, KpaTko OMMCHIBAET TEXHOJIOTHMUYECKUN



IPOLECC, a TaKXKe YKa3blBa€T MEPONPUATHA JJI1 YJIy4LIEHMs KadecTBE W3ICIUA U
MPEIOTBPALICHHS BEPOSATHBIX e(eKTax Ha BhIPAILIEHHBIX MOJIEISX.

2. «Texuojorus STL - meyatw». B xome 3aHiATHS mpernojaBaTelb 3HAKOMHUT
oOyuaromuxcst ¢ texnosorueid SLT — mewaru. Kpome Toro, Kaxiaplii 00ydaromuiics IOJIKEH
COCTaBUTH B CIEHUAITU3UPOBAHHOM IPOrpPaMMHOM OOECIEUCHHH, UMEIOIIEMCSI B PACTIOPSKEHUN
yYHHBEpcUTETa, pabouyio mporpammy st 3D- mpuHTEepa, a TakKe 3amyCTUTh IpoOrpammy Hu
BBIpAacTUTH AeTanb Ha 3D — npunrepe. TpéxmepHbie Moaenu At 00ydaromuxcs MOArOTaBINBAET
U BbIIAET mpenojaBarenb. Kpome Toro, o0yyaromuics co31aéT OpUEHTUPOBOYHYIO OJIOK-CXEMY
mpolecca BbIpamuBanus uzaenus no SLT TexHomoruu, KpaTko OMUCHIBAET TEXHOJIOTHMUECKUN
MPOIECC, a TaKXKe YKa3blBaeT MEPONPUATUS JJIA YIYYINICHHWS KadeCcTBE W3JCIUA U
MPEeIOTBpAllIeHUs] BEPOATHBIX JedeKTax Ha BBIpallleHHBIX Mofensax. Taxxke oOyuaromuecs
JIOJI’KHBI CPAaBHUTH MOJIEITh, TOMYYEHHYO 10 TexHOoJoTuu SLT — nmevyatu, ¢ MOJeNbI0, TOTy4eHHOU
no TexHosioruu FDM — neuatu. Kpome Toro, oOyuaromuecs JOMKHBI CeNIaTh BBIBOBI O KAUECTBE
U3JICITHIA, TTOTyYEHHBIX Pa3IMIHBIMU CIIOCOOAMHU.

3. «ObopyroBaHHE ¥ TEXHOJOTHYECKHE BO3MOKHOCTH MeYaTH 1o Texnojorusim FDM,
STL». IlpenonaBarens mpu MNOMOIIM BUAeO(UIbMa, a TaKXKe MOCPEACTBOM IPE3CHTAIUI
OIPOOHO paccKasbIiBaeT 00 00OpYyIOBaHUH, IMO3BOJISIFOIIEM Ie4ararh 1Mo TexHojorusm FDM u
STL. B pakax nmpakTU4ecKOro 3aHSATHS TPYIIa U3y4aeT U CPAaBHUBAET BOZMOXKHOCTH Pa3IMYHBIX
METO/I0B NeyaTu. PaccmaTpuBaroTCsi TEXHUKO-9KOHOMUYECKHE TTOKA3aTely Ipoliecca neyaTy npu
UCIIONIb30BAaHUU PA3IMUYHBIX TexHonoruid. OOywaromyecss pa3padaTbiBalOT MEPONPUSITHS,
HaIPaBIICHHBIC HA YBEIIMYCHHUE TPOU3BOUTEIIEHOCTH O00PYIOBAHUS, CHUIKCHHSI CEOECTOMMOCTH,
a TaKXe, OCYIIECTBISIIOT CpPaBHHUTEIbHBIE aHAIM3 PA3IUYHBIX CHOCOOOB TMeYaTh o
IIPEJICTAaBICHHBIM IIpernojaBaTesieM MOJEISAM, a TaKKe IPEeAJaraloT IO0Ka3aTeld KadecTsa,
KOTOpBIE MOJIBEPratoTCs 0053aTEIbHOMY KOHTPOJIIO IIPU Pa3IMYHBIX CIOc00ax meyaTH.

4. «Martepuaasl 3D — mewyatm». B pakax npakTHUeCKOro 3aHATUS IPernoaaBaTelb
3HAKOMHUT OOYYaIOUIMXCS C MaTepualiaMH, NMPUMEHSIONIMMHUCSA B Hacrtosiee Bpems mius 3D —
neyaTd. Takxke mpenojaBaTenb BBIAAET OOydYAIOUIMMCSA 4YepTEX HU3JENUs U yKa3blBaeT
TpeOoBaHUs, MpeIbsIBIIeMble K HeMy. OOyJaromuecs 1o morydeHHOMY YepTeXY TOTDKHBI:

- BBIOpATh TEXHOJOTHIO U3TOTOBIIEHUS U3/enus MeToaoM 3D — neuatu;

- BbIOpaTh MaTepuan u 000CHOBATh CBOIl BHIOOP;

- BbIOpath o6opynoBanus (3D — npunrep);

- POBECTH KAYECTBEHHOE CPAaBHEHHE TEXHUKO-IKOHOMUYECKHE MOKA3aTeIHN IPOU3BO/ICTBA
HNapTUH U3JIeNUi C TPUMEHEHHEM PA3IMYHbIX TEXHOJIOIUH U MaTepUaoB;

- KpaTKO OIHUCAaTh TEXHOJOTWYECKHH IPOIECC NMPOU3BOACTBA H3JENUS IO BBHIOPAHHOMN
TEXHOJIOTUH [1€YaTH.

Taxoke B paMKax BBIIIOJHEHUS paOOTHI 00YJAIOLIUIiCS pa3pabaThIBaeT CXeMy IMOIIAroBOTO
BHE/IPEHHE HOBBIX MaTE€pPHAaJIOB B YCIOBUAX MPOU3BOCTBA.

5. «lIpuHHMOBI TPOEKTHPOBAHUS TEXHOJOIMYECKOr0 Tpolecca MPOU3BOACTBA
uzneauii nmpu nmomoum AT». B pamkax BbilosiHeHUs paOOThl OOydYaroIMecs COBMECTHO C
Iperno/IaBaTeyieM TOJHKHBI CIIPOSKTUPOBATh TEXHOJIOTHYECKHAN TPOIIECC TPOU3BOJICTBA M3IEIAN
IPY TIOMOIIM pa3NuYHbIX TexHonorud (SLS, BPM, MJM, SLT, FDM). B pamkax paGoTel oHH
pa3pabaThIBalOT OJIOK-CXEMY TIPOIIECcCa, PACCUUTHIBAIOT HEOOXOIUMOE KOJWYECTBO €IMHHUII
obopynoBanus s 3D — mevaty, a TakKe IeTarT 3CKU3 CXEMBI IIPOU3BOJICTBEHHOTO TIOMETIICHHSI.



IIpunoxenne 2

7 OIIeHO‘lHLIe cpeacrea AJisl IpoBEeACHUSA HpOMe)KyTOqHOﬁ aTTeCTallumn

a) [lnannpyemble pe3y/ibTaThl 00y4eHHs U OLIEHOYHbIE CPeICTBA JI IPOBeAeHUs
MPOMEKYTOYHOM aTTeCTALMHU:

CTpyKTypHBIii
JJIEMEHT

[Tnanupyemble pe3yabTaThl
00y4eHus

O1eHOYHEIE cpe€acTBa

OIIK-5: CnocobeH OIeHHMBAaTh pPE3ylbTaThl HAyYHO-TEXHUYECKHUX pa3pabOTOK, Hay4HBIX
UCCIIeJOBaHUN 1 000CHOBBIBATH COOCTBEHHBIN BHIOOP, CUCTEMATU3UPYS U 000011ast JOCTHIKEHUS
B OTpacCii MCTAJUTYPTHUU U CMCIKHBIX ob0acTIx

OIIK-5.1

3HaeT: o0JIacTH TPUMEHEHUS
A IUTHBHBIX TEXHOJIOTUH B
METAUTypTHH;  KakK  IPOBOIUTH
HAaYy4HBIC HCCICOIOBAHUA JJIs
nmonydeHuss  0a3bl  JAaHHBIX O
CBOMCTBaxX METaJIOU3 SN
IIUPOKOTO Ha3HAYEHUS c
MocJeIyronei 00paboTKOH,
aHAJIM30M u HUHTEpIpETaneH

IMOJIYUYCHHBIX PE3YJIbTATOB

Ilepedyennb TeopeTuyecKux
BOIPOCOB K 3a4eTy:

1. TlousiTHe afTUTHUBHOTO MMPOU3BOJICTBA;
2. Hcropust BOBHUKHOBEHUS M Pa3BUTHSA
aJJIMTUBHOTO MPOU3BOJICTBA;
3. 3D mMonenupoBaHUs KaKk OCHOBa
aIIMTUBHBIX TEXHOJIOTHIA;
4. FDM —neyats. JlocTonHCcTBa U
HEIOCTaTKU;
5. SLT — meuats. [locronHCcTBa 1
HEIOCTaTKU;
6. MJIM —nedats. JlocTOMHCTBA U
HEIOCTaTKU;
7. BPM — neuats. JlocronHcTBa 1
HEIOCTaTKU;
8. SLS - neuars. /locTonHCcTBa U
HEJI0CTaTKH;
9. ®wusuveckue MPOILECCH,
IpoTeKaroue npu GopMUpPOBaAaHUU
MPOTOTHUIIOB PA3IUIHBIMU CIIOCO0AMH;
10. Mertoabl co3aaHus 1 KOPPEKTUPOBKU
TPEXMEPHBIX MOJIEIEH U3EIN;
11. DOkcmnyatanus o60pya0BaHUS
aITUTHBHBIX TEXHOJIOTHIA;
12. TexHomorus «OBICTPOTO
MPOTOTUITHPOBAHUSDY;
13. OOmue sTambl MPOLECCOB
aITUTHBHOTO TPOU3BOICTBA;
14. Knaccu¢ukanmoHHble TPU3HAKU
aITUTHBHBIX TEXHOJIOTHI




CTpyKTypHBII
3JEMEHT

[TnaHupyemble pe3yybTaThl
o0ydeHus

OueHoYHbIE CPEACTBA

15. OcobeHHOCTH MOATOTOBKH
TPEXMEPHBIX MOJIEIICH ISl aIINTUBHOTO
MIPOU3BOJICTBA;

16. IIporecchl MOCTPOCHMS U3IETHI
AIMTUBHBIMH TEXHOJIOTHSIMU;

17. OpueHTHpOBaHME U3ACIIUN Ha
wiargopme 3D — npunTeEpa;

18. IlpumeHeHUE MOTI0KEK IS CO3/TaHHUS
MPOTOTHUIIOB U3EIHI;

19. Hactpoiika OCHOBHBIX ITapaMeTPOB
paboTel 000PYAOBAHUS TSI ATATHBHOTO
IIPOM3BOJICTBA,

20. OcoOEHHOCTH MOATOTOBKH MOJIENei
JUIsL QITATHBHOTO MTPOU3BOJICTBA

OIIK-5.2

000CHOBaHHO
aJINTHBHBIC
METALTYPTUUA |
pe3yIbTaThI
HAyYHO-TEXHHUYECKUX  Ppa3pabdOTOK
o COBOKYITHOCTH
MCTOJOJOIrMYCCKUX IIPU3HAKOB JJIA
BBIOOpA ONTUMAJIBHBIX PEIICHUH IO
COBEPIICHCTBOBAHUIO
CYIIECTBYIOIIMX TEXHOJOTHYECKUX
MPOLECCOB B  METAJLTYPrUYE€CKON
OTPAaCIU U CMEXKHBIX 00J1aCTIX

YMmeer:
MIPUMEHSATH
TCXHOJIOTUA
OLIEHUBATh

B

[ IpakTHuecKue 3aJaHus:

1. Pa3paborarh OJ0K-CXeMy MpPOM3BOJCTBA]
[poToTunos npu nomouu SLS (BPM, MIM,
SLT, FDM) — neuarei;

2. BeIOpaTh THIT IeYaTH UCXOIS U3 YCIIOBHIA:
rabapuTel MOJEIM M X n X q MM,
MUHUMAaJbHAsi CTOUMOCTb MOJIENIN; CKOPOCTh
M3rOTOBJICHUST  (IIapaMeTpbl U YCIIOBHS
3a1a€T NMPENo/IaBaTelNb);

3. Omnwucarb TEXHOJOTMYECKUN Ipolecc
[IPOM3BOJCTBA M3Aeauil mpu nomomm SLS
(BPM, MJM, SLT, FDM) — nieuarei;

4. Pa3paboraTe MeponpuaTus is:

- CHW)KCHMS IIEPOXOBATOCTH IMOBEPXHOCTH
[IPOTOTUIIA U3JIENIHNS;

- YBEIMYEHMsS] CKOPOCTH IPOU3BOJICTBA
neranei;

- CHIDKEHUS ce0eCTOMMOCTH U3/IeNuii;

- YBEJINYCHUS MPOU3BOJUTENBEHOCTH
[1E€4aTaOLIEr0 yCTPONUCTBA U T. 1.

(ycnoBue BbIOMpAET MPETo/1aBaTeb).

5.  Omnwucare noOKa3aTenu KaueCTBa
[IPOTOTUIIOB U METOBI UX KOHTPOJIS




CTpyKTypHBII

[Tnanupyemble pe3ynbTaThl

OueHoYHbIE CPEACTBA

3JIEMEHT 06Y‘ICHI/I5I
MeeT TpaKTHYECKH OIIBIT: 3agaya nmo KOHTPOJII0 HABBIKOB U3
CUCTeMAaTHU3UpOBaTh U 0000LIaTh npogeccuoHaIbLHOM 00J1acTH,
pe3ynpTaThl A7 OOOCHOBAHHS KOMILJIEKCHBIE
BBHIOOpPA ONTHUMAJIBHOTO PELICHUS 3ajjaHus:
npu paszpabotke uHHOBANMOHHBIX| [IpemomaBarens BeIIAET 0OyUaromeMycs
TEXHOJOTMYECKUX  MPOIEccCOB  B| 4epTéx uzaenus (cM. mpumep, puc. 1). [1o
obnactu METAILTyPTHH u YepTEKY U3IEITHS 00YIAFOIITHIACS:
METaI000pabOTKH 1. BpiOupaer cmoco0 me4yaTw C TOJHBIM
000CHOBaHHEM CBOETO BBIOOPA;
2. OnuchIBaeT TEXHOJOTMYECKHI MpOoIlecc
[IPOM3BOJICTBA U3CIIHS,
3. VYkas3piBaeT MOJOXKEHHE MPOTOTUIA HA)
paboueM CTOJie TPUHTEPA, a TakKe
00OCHOBBIBaCT CBOM BBIOOp B  BHUJEC
CPaBHHUTEIHLHOTO aHajW3a JOCTOMHCTB U
HEJOCTAaTKOB  Pa3lUYHBIX  IOJIOKEHUU
eTaay Ha CTOJIE MPUHTEPA;
4. BeiOupaer marepual ajs neyatu, UCXos
13 TpeOOBaHWI: KAayeCTBO ITOBEPXHOCTH,
OI1K-5.3 ce0ecTOMMOCTh, CEpUHHOCTD MPOU3BOJICTBA

U T.0.;

5. PazpabatbiBaeT TEXHOJIOTHYECKUE
MEpOTIPUATHS ~ OOECIIEYEeHUs]  KauecTBa
M3JeNus: [IPOrHO3UPYET MeCTa YCTaHOBKH
[10]JT02KEK s MIPEIOTBPALLEHUS]
neopmanuu, BBIOMpAeT TeMIepaTypHbIE
pexxumbl iedatu (FDM u SLT) Texnonoruu
U T.JI.

Piols

OIIK-1: Cnoco0eH pemiaTh NPOU3BOJACTBEHHbIE U (MJIH) HCCIIE0BATENbCKHIE 321241, HA
OCHOBe (pyHIaMEHTAIbHBIX 3HAHHI B 00JIaCTH METAJUIyPrUuM




CTpyKTypHBII
3JEMEHT

[TnaHupyemble pe3yybTaThl
o0ydeHus

OueHoYHbIE CPEACTBA

OIlIK-1.1

3Haer: KakK pewmarb
npodeccuoHanpHble  3aJaud = B
00JacTi METaJUTypruu U MPOIECCOB
METaI000pabOTKH, HCITIOJIB3YSI
(dbyHIaMeHTaIbHBIE 3HAHUS,
(U3UKO-XMMHYECKHE OCHOBBI
QITMTUBHOTO IPOHU3BOJICTBA

Ilepeuens meopemuueckux 60npoco8 K
3auemy:

1. Merons! puHUIIHON 00paOOTKK MOJETN
HareuaTaHHOUM Ha 3D — npuHTepe;
2. TexHonornuecKkne 0COOCHHOCTH
[Pa3JIMYHBIX CIOCOOOB IMeYaTy;
3. Hactpoiika u kanubposka 3D — npunrepa;
4. Jleneane STL moxaenu Ha CIIOH.
OCcoOEHHOCTH U OCHOBHBIC CBOWCTBA;
5. B3aumocBs3b KauecTBa MPOTOTUIIOB U
TEXHOJIOTMYECKUX IMapaMeTpoB Mpolecca
BHIpALBAHUS;
6. Marepuansl, npumensitomuecs ais 3D —
[eyary 1o Texgoioruu SLS;
7. Marepuaisl, npumensitomuecs ais 3D —
reyary 1o texgosiornu BPM;
8. Matepuaibl, npuMmensitomuecs st 3D —
reyarty 1o rexgosoruu MIM;
0. Marepuaisl, npumensitomuecs ais 3D —
reyarty 1o texgoxoruy SLT;
10. Marepwuansl, npumenstonecs 1t 3D —
reuary 1o texgosoruu FDM;
11. CpaBHHUTENbHBIN aHATN3 TEXHOJIOTUA
a/1TMTUBHOTO MTPOU3BOJICTBA U 00PaOOTKH HA
ctankax ¢ UITY;
12. O6nactu IpUMEHEHUS U3IETHH,
CO3/ITaHHBIX MMOCPEICTBOM aITUTUBHBIX
TEXHOJIOTHIL;
13. ®u3NKO-XUMHUYECKHE CBOMCTBA
MaTepuaioB, MpuMeHstomuxcs npu 3D-
reyaT;
14. Yopasnenue aiIuTUBHbIMU
TEXHOJIOTHSIMU: CITIOCOOBI ¥ IPUEMBI;
15. TlepcrieKTUBBI pa3BUTHS A IUTUBHBIX
TCXHOJIOTHIA;
16. OcoGeHHOCTH 00CTYKUBaHUS
000pyI0BaHUS, OTHOCSIIIETOCS K
a/1TUTUBHBIM TEXHOJIOTHUSIM;
17. OOurue 3Tansl MOJIy4YeHUs U3EIUN IS
BCEX TEXHOJOTUH aJITUTUBHOTO
[TPOM3BOJICTBA;
18. Dransl co3nanus TPEXMEPHON MOJIENH;

PaSn = 4




CTpyKTypHBII

[Tnanupyemble pe3ynbTaThl

OueHoYHbIE CPEACTBA

3JIEMCHT 06yqupI;1

YMeeT: BIaneTh crocodamMu u
npHeMaMHu perens Ilpakmuueckue 3a0anui1:
HCCIIEOBATENBCKIX saau B [IpoBecTn  CpaBHUTEIBHBIM  aHAU3
IpeaMeTHOH o6nactu Meramtypruy [P T THBIX C110cO00B Nedary;

- METaI006PABOTKEL 2. Ilpennoxuth cucTeMy OLEHUBAHN
AHANM3UPOBATh M  CHHTE3UPOBATH| 2 1cC1Bd TTPOAYKIIH, TIOTyHCHHON
aHHbIE o cocTaBe ch0c06£)M SLS (BPM, MJM, SLT, FDM)
MUKPOCTPYKTYpE 3 enuit, [[1€1aTeH,
IOy 4aEMBIX aJIZ[I/ITI/IBHLIMI/I3' Crporao3upoBarb J1e(pEKThl, MOTYYECHUE
TeX OO HSIMIL KOTOpBIX Bo3MOkHO mipu SLS (BPM, MIM,
OIIK-1.2 SLT, FDM) — nmeuarsix, a TaKxe
MEpOIPUSTHS 10 UX YCTPAHEHHUIO;
4. Pa3paborath MEpPOIPUATHS 1o
onTUMU3AIKH rporiecca reyatu (SLS, BPM,
MJM, SLT, FDM), cnoporHo3upoBars
M3MEHEHUE TEXHUKO-IKOHOMHYECKHUX|
[HoKa3aresei mporecca;
5. PaspaboTaTh MoIIaroBble MEPONPUSLTHUS]
10 MCIIOJIb30BAHUIO HOBBIX MAaTEPUAJIOB JJIs
3D — meuatw.

MeeT npakTUYECKUH OIBIT: 3aoanusa na pewienue 3a0ayu u3
IIPUMEHSATH (byH1aMeHTaJIbHbIE npogpeccuonanvnoi oonacmu,
MEXIUCUUIUIMHAPHBIE 3HAHUS U KOMNJ1eKCHble 3a0aHUA:
pelIeHus 3azaq B[[IpenonmaBarens BbIAéT oOydaromemycs
npodeccuoHanbHON  IeATENbHOCTH; [MepTEX u3aenus (cMm. npumep, puc. 1). Ilo
BBIOOpA MaTepUaliOB JUTSI [AePTEXKY U3ICIHS 00 yUarOIIHIACS:
aAIMTUBHOTO  mpou3BoAcTBa  B|l. BriOupaer cmoco0 meyaTH ¢ TMOJHBIM
3aBUCHUMOCTH OT CBOWCTB, [000CHOBaHHEM CBOETO BHIOODA;
MIPEIbSABISIEMBIX K roTroBoii[2. ONHUCHIBAET TEXHOJIOTHYECKHUN MPOIECC
PO TYKITHH [TPOU3BOJICTBA U3CITHS,

3. VYkas3piBaeT MOJOXKEHHE MPOTOTUIA HA)

paboueM CTOJIE TpPUHTEpa, a TaKKe
OIIK-1.3 o

000CHOBBIBaE€T CBOW BBHIOOD B  BHJE

CPaBHHUTEIBHOTO aHajiM3a JOCTOMHCTB U
HEIOCTAaTKOB  PAa3IMYHbIX  IOJIOXKEHUH
eTany Ha CToJIe IPUHTEPA;

4. BoeiOupaer matepuain Juisl IeyaTu, UCXOAs
3 TpeOOBaHWIl: KauecTBO IOBEPXHOCTH,
ce0ecTOMMOCTh, CEpUHHOCTD NMPOU3BOJICTBA

W T
S. PazpabarrsiBaer TEXHOJIOTHYECKUE
MeponpHsITHs. ~ OOEcliedeHHusl  KauecTBa

M3/IeNHs: TIPOTHO3UPYET MeCTa YCTaHOBKH

ITOJIOXKECK JJIA NpeaOTBPAILICHU A




CrpyKTypHBIi [Inanupyemsble pe3ysbTaThl

3JIEMEHT 0byueHus OueHoYHbIE CPEACTBA

J

Piols
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Puc. 1 — Ilpumep ueprexa usaenus

6) HOpﬂI[OK NMpPpOBECACHUSA l'lpOMe)KyTO‘{HOi/i aTTeCTalui, MoKa3aTrejii U KPUTECPUH
OICHUBAHUA:

IIpomexxyTouHass arrectauus 0 AWCLUIUIMHE BKIIOYA€T TEOPETUYECKUE BOIPOCHI,
MO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOEHHUS OOYy4YalOIMMUCS 3HAHUM, U MPAKTUYECKUE 3aJaHus,
BBISIBJIAIOLINE CTENEHb CPOPMUPOBAHHOCTH YMEHUI U BIIQJICHUH, IPOBOAUTCS B hopMme 3auema.

3a4er Mo JAHHOW MUCHUIUIMHE IPOBOAMUTCS B YCTHOH (popMe 1O IK3aMEHAIIMOHHBIM
OuneraM, KaXIblii U3 KOTOPBIX BKIIOYAET 2 TEOPETUUYECKUX BOIPOCA U OJTHO MPAKTUYECKOE
3a/laHue.

IIpu cnauve 3auera:
— Ha OLIEHKY «324TeHO0» — 00yUaloIMiics TOKa3bIBAaeT NOPOTOBbIM ypOBEHb C(HOPMUPOBAHHOCTH
kommnereHuii OIIK-1, OIIK-5, To ecTh O/DKEH MOKa3aTh 3HAHHSI HA YPOBHE BOCIPOM3BEIECHUS
U 00bsACHEHHs HH(POPMALUY, MHTEJJIEKTYaIbHbIE HaBBIKM PELIEHUs MPOCTHIX 3aj1ay;
— Ha OLIEHKY «He3a4TeHO0» — pe3yJbTaT 00y4eHUs HE JOCTUTHYT, 00Y4aromUicsa HE MOXKET
MI0Ka3aTh 3HaHUS HA YPOBHE BOCIPOM3BEICHUS U 00BSICHEHNS HH(OPMALIUU, HE MOKET MTOKa3aTh
MHTEJIJIEKTyaJIbHbIE HABBIKM PELLIEHUS MPOCTHIX 3a/]1a4.



Hpuiaoxenue 3

METOANYECKUE PEKOMEHIAITNU 110 IIOAITOTOBKE
ITPESEHTAIINUN

[To kaxkgoli Teme rpymma CTYAEHTOB BBHIMONMHSAET Mpe3eHTanuu. [locie BBIMONTHEHUS
3aJlaHUs OCYILECTBISETCS MyOJINYHasl 3alUTa IPE3CHTALMH.

Kaxxnyro npe3eHTaiuio BEIMOIHSIOT TPYIIa CTYACHTOB.

OO0s13aTeNnbHBIE CTPYKTYPHBIC DJIIEMEHTHI ITPE3ESHTAINH:

—  TwurynbHbBINA TUCT.

— Ilocne TUTYyNBRHOTO JUCTa HA OTACIBLHOM Cjaiie cleAyeT IUIaH-COJAepKaHue, B
KOTOPOM YKa3aHbl Ha3BaHUs BCEX pa3/iesioB (MIYHKTOB IUIaHa) MPE3eHTAIUH.

— Ilocne mnnana-conmepkaHusi cienyer BBOJAHas dYacTb. OOBEM BBOJAHOM YacTH
cocrasiisieT 1-2 cnaina.

— OcHoOBHasl 4acTh MpPE3EHTAlMM MOXKET HMMETh OJIMH WJIM HECKOJIbKO pa3JesioB U
MpENIoyiaraeéT OCMBICIIEHHOE U JIOTMYHOE U3JIOKEHUE TIJIaBHBIX IIOJIOKEHUH U HJIEeH,
COJEpKaIllMXCsd B HW3YYEHHOW IuTeparype. B mpeseHTanmu peKOMEHIYIOTCS CCBUIKA Ha
MIEPBOUCTOYHUKU. B TOM ciiydyae ecinu HUTUPYETCsl UM UCIONb3YETCsl Ubs-IN00 HeopAuHapHas
MBICITb, HJIES, BBIBOJ, MPUBOAUTCS KakoW-muOo uudpoit Marepuain, Tabiuiy — o0s3aTeabHO
c/ieJlaiiTe CChUIKY Ha TOTO aBTOPa Y KOO BbI B3SUIM IAHHBIA MaTepHual.

—  3akiIroYeHHEe COACPIKUT TJIaBHBIC BHIBOIBI, U UTOTHU U3 TEKCTa OCHOBHOM YacTH, B HEM
OTMEYAeTCsl, KaK BBITIOJIHEHBI 33/1a4d M JOCTUTHYTHI JIU e, CHOPMYTUPOBAHHBIC B BBOJIHOMN
YacTu.

—  IIpe3eHTanust MOXKET BKJIFOYATh TpadUKH, TAOIUIIBI, pACUCTHI.
bubnuorpadus (cnucok TuTepaTypsl) 3€Ch YKa3bIBACTCS PEaIbHO UCIIOJIb30BAHHAS JUIS

MMOATOTOBKH NPC3CHTAUU JINTCPATYPA.



