[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
OWO: Makcnmos Anekceit bopMBIHCTEPCTBO HAYKH M BBICIIEIO OBPA3OBAHMS POCCUMCKOM OEJEPALINA

LlomkrocTb: IMpekggp e BADTRYRYE 1P ARPEAB I A ICAE R 1 OMHOE OBPA30OBATEJILHOE YUPEXK/EHUE BBICIIETO OBPA3OBAHHS
[ata nognucanus: 16.07.2025 11:54:03

VHMKaNbHbIE MDOrDaMMHIE KNI0u: «MOCKOBCKHWH MO/INTEXHUUYECKUN YHUBEPCUTET»
8db180d1a3f02ac9e6052125672742735¢18b1ds  (MOCKOBCKHU MOJIUATEX)

q)aKYJIBTeT MaIlIMHOCTPOCHU A

YTBEPXIAIO

JlekaH (hakyJIbTeTa MaiiMHOCTPOCHUS

/

- /E.B. CadoHnos/

«27» despans 2025 .

Pabouass nporpaMma QM CHUILIAHBI

BBEJAEHHUE B TEXHOJIOI'MU ITPOTOTUIIMPOBAHUA
N MMPAKTHUKY 3D IEYATHU

Hanpasnenue noarotoBku
27.03.05 UuHoBaTHKA

npouIb MOATOTOBKH
AQIUTHBHBbIE TEXHOJIOTHH

KBanmudukanus (cTerneHb) BHITyCKHUKA
bakauaasp
®opma 00yueHus
ovHasi

Mocksa, 2025 .



Pazpa6orunk(u):

noreHT Kadenprr «O06paboTka MaTepruagoB
JIABJICHUEM U aJIZIATUBHBIC TEXHOJIOTHI
K.T.H.

cTapimuii npenojasareib kadeapsl «O0padoTka
MaTepHaloB JIaBICHHEM U aJINTUBHBIC TEXHOJIOTUI

CorsnacoBaHno:

3aBenyronmii kageapoit «O06paboTka MaTepHUaIoB
JAaBJICHUEM U aJAUTUBHBIC TCXHOJIOTUN,

K.T.H.

[Iporpamma corjacoBaHa ¢ pyKOBOJUTEIEM
00pa30BaTeNbHOM POrpaMMbl

Az

'II.A. 'neBaren/

/B.}O. Canpbikun/

/A.I'. MatBeen/

/B.1O. Canpbikun/



No O~ WNE

Conep:xkanue

Lenu, 3aa41 U MJIAHUPYEMBbIE PE3YJbTAThl O0yUEHHUS 110 AUCHUIUIUHE ........... 4
MecTo TUCHUIUTMHBI B CTPYKTYpPE 00pa30BaTEIIbHON MTPOTPAMMBI .......veenvvennee. 5
CTpyKTypa U COACPKAHUE AUCTIUTIITHHBI ....vveereveesnreeasreeesineessnessssessnsessnsenssseeessns 6
Y4ebHO-MeTOAMIeCKOe U HHHOPMAITUOHHOE OOCCTICUCHUEC ... .vvevveeevveeeveenenes 9
MaTepranbHO-TEXHUUYECKOE OOCCHIEUCHHME ... c..nvvenrrrernreesnreessreesneeessneesnneenneens 10
METOANUECKUE PEKOMEHIALIMI. ......eveeeeianrtneeassnnnneeeessnnnneeessannsneesssasnnneesesannsneess 11

DOH/T OLICHOUHBIX CPEIICTB +vveuvvvressrreessssresssssenssssseessssseesssssssssnssessssessssssesssnssees 14



4

1. Hean, 3a7aum ¥ IJIaHUPYeMble Pe3yJIbTAThI 00yUeHUsl 10 JUCHUIIIHHE

IeasiMmu OCBOEHUS JUCIIUILINHBI « BBE/IeHHE B TEXHOJIOTUHU MPOTOTUITUPOBAHUS
U NpakTuKky 3D nedatu» sBISIETCS:

- IOJITOTOBKA CTYICHTOR K JICSITEILHOCTH B COOTBETCTBHH C KBATU(DUKAITMOHHON
XapaKTEPUCTUKOMN OakaiaBpa 1o HarpaBJICHHIO;

- (opmupoBanue OOIEHHKEHEPHBIX 3HAHUN U YMEHUH 110 TAHHOMY HaIpaBJie-
HUIO;

- M3YYEHHE COBPEMEHHBIX TEXHOJIOTHM aJAUTUBHOTO IPOU3BOACTBA.

K ocHOBHBIM 3aa4aM OCBOCHUSA TUCIUILIMHBI « BBeIeHNE B TEXHOJIOTHUHU TIPO-
TOTUMUPOBAHMS U NMPAKTUKY 3D meyaty OTHOCUTHCS:

- OBJIQJICHHE T€OPETUUYECKUMHU U MPAKTUYECKUMHU METOJaMH TTPUMEHEHHUS TEX-
HOJIOTUN AJITUTUBHOTO MTPOU3BOJCTBA

- IOJIy4YE€HUE HABBIKOB CO3JaHUSI MPOTOTUIIOB MAIIMHOCTPOUTEIbHBIX U3/ICIIUM,
B T.4. POpMOOOpa3yIOMIUX TOBEPXHOCTEN HHCTPYMEHTA METO0M OBICTPOTO MPOTOTH-
MMUPOBAHUS.

Cnenyetr OTMETUTD, YTO U3YUYEHHE Kypca «BBeieHrEe B TEXHOJIOTUH MPOTOTUITH-
poBaHMs U MpakTuKy 3D medyaTu» crmocoOCTBYET pacIMPEHUI0 HAYYHOTO Kpyro3opa 1
JaeT TOT MUHUMYM (yHIaMEHTAIbHBIX 3HaHHH, Ha 0a3e KOTOPhIX chopMUpyeTCs YeT-
KO€ IPEJICTABJIEHUE O COBPEMEHHBIX TEXHOJIOTHUAX AIJIMTUBHOIO ITPOU3BOJICTBA.

OO6yuenue no aucuMIUiMHE «BBeJeHHWE B TEXHOJIOTMU MPOTOTUIUPOBAHUSA U
npakTuky 3D nevatm» HampaBiieHO Ha GOPMHUPOBAHNE Y OOYUAFOIIMXCS CICTYIOITIX

KOMIIETEHIIN:
Koa u HammeHOBaHMe NuaukaTopbl JOCTHKEHUSI KOMIIETEHIMH
KOMIIeTEeH Ui
OIIK-6. CnocoGeH 060CHOBBI- NOIIK-6.1 CriocobeH npeanaraTb TEXHUYECKHE PELICHUS
BaTh MPUHITHAE TEXHHYECKOTO IPY CO3/IaHMHM MHHOBAIIMOHHON M HAYKOEMKOM MPOAYKIIUH C

pELIEeHUs IpH pa3pabOTKe HHHO- yueToM TpeboBaHUM KayecTBa, CTOUMOCTH, CPOKOB HCIIOJI-
BAllMOHHOTO MPOEKTA, BEIOUPATh | HeHMS, KOHKYPEHTOCIIOCOOHOCTH, a TAKIKE IKOJIOTHYECKOil
TEXHUYECKUE CPENICTBA U TEXHO- | Ge30MacHOCTH;

JIOTHH, B TOM HHCIIC C yHCTOM NOIIK-6.2 BpiOupaeT TeXHUYECKHE CPEJICTBA U TEXHOJIOTUN
JKOJIOTUHECKUX MOCTEACTBUH UX | py pa3spaGOTKe HHHOBALMOHHOTO IPOEKTA [IPH CO3AAHNH
TIPUMCHCHHS HAYKOEMKOM TIPOIyKIIHH;

NOIIK-6.3 CriocobeH NpuHATh TEXHUYECKOE pelleHHe Ha
OCHOBE KOMIUIEKCHOI'O UCCJIEJOBaHUSI MHHOBALIMOHHOIO
IIPOEKTAa WK UJEHU, B TOM UUCIIE C IPUMEHEHUEM UHCTPY-
MEHTOB M METOJIOB TEOPHHU PELIeHUs H300peTaTeIbCKUX 3a-
Jau.
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I1K-2. Cioco6en k mpoektupo- | UIIK-2.1 3HaeT 0cOOEHHOCTH aIUTUBHBIX TEXHOJIOTHH 11O
BaHUIO MOJIEIIU HECIOKHOIO U3- | CPABHEHHIO C TPAJAUIIMOHHBIMU METOaMHU opMOOOpa3oBa-
JIeJINS, U3TOTABIIMBAEMOT0 METO- | HUS HECIOKHBIX M3ETUil

JlaMH JUTITHBHBIX TEXHOIOTHH | UTTK-2.2 CocoOeH MCIONb30BaTh CUCTEMBI aBTOMATU3HPO-
BAHHOTIO JIJIs1 TOJATOTOBKHU IIPOU3BOJICTBA HECIIOKHBIX U3JIE-
JUH METOJaMH aJITUTUBHOTO MPOU3BOJICTBA.

NIIK-2.3 CriocoOeH BrIOMpaTh METALUTHYECKHUE, KepaMUUe-
CKH€ U TIOJIMMEPHbIE MaTepPHAaIIbl ISl U3TOTOBJICHUS HECTIOXK-
HBIX U3JEIUNA METOJaMH aJIUTUBHBIX IPOU3BOJICTB.
NIIK-2.4 CriocoOeH UCTIoIb30BaTh CUCTEMbBl aBTOMATU3HPO-
BAHHOI'O pacyeTa U KOMIBIOTEPHOTO MOACIIUPOBAHUS JJIs
onucanus GU3NUECKUX SBICHHUMA, TPOUCXOISIINX B TEXHOIIO-
TUYECKUX MPOLIECCaX U3TOTOBJICHUS HECIOXKHBIX U3IETHI
METO/IaMH aJITUTUBHOTO MPOU3BOJICTBA.

2.  MecTo IMCUMIIMHBI B CTPYKTYpe 00pa30BaTeIbHOIi IPOrpaMMbl

Juctmmuinaa otHocuTes K aucuuiuinbe (b1.2.3), dopmupyeMoit ydacTHUKaMu
oOpa3oBarenbHbIX OTHOIIEHUH Osoka b1.2 «/lucuummunel (Mogynu) Yacts, hopmu-
pyeMasi yuacTHUKaMu 00pa30BaTEeIbHBIX OTHOIIICHU

JucuniuinHa « BBeieHne B TEXHOJIOTMU POTOTUITMPOBAHUS U TPakTUKy 3D me-
4aTH» B3aMMOCBS3aHa JIOTUYECKU U COJIEPIKATEIBHO-METOUYECKH CO CIEAYIOIIINMHU
nucuumnaamu OOIT:

B obazamenvroti uacmu:
—  VmxeHepHas U KOMITbIOTEpHas rpaduka,

—  Iudposas rpaMOTHOCTB;
Yacmw, hopmupyemas yuacmuukamu oopazo8amenbHbix OMHOUEHUL.

—  OOopynoBaHue s aJTMTUBHOTO IPOU3BOJICTBA, PEMOHT U TEXHUUYECKOE
o0cITy>)KUBaHHE,
—  IIpoexTHas neaTenbHOCTb.
B anexmusnvie oucyuniunax:

—  OCHOBBI KOMITBIOTEPHOTO MAapaMETPUUYECKOr0 MHX)UHUpHUHTA (2D/3D)/
OcHOBBI KOMIIBIOTEPHOTO MoJieupoBanus (2D/3D)

—  3D-MopenupoBaHue U3EINI U OCHOBBI MOATOTOBKU JaHHBIX /it 3D-1e-
yatn/ OcHOBEI NoAroToBku 3D-Monemnei misa 3D-mmeyaru.

3. CTpyKTypa U cojep:KaHue TUCUUIINHBI

OO6mrast Tpy10€MKOCTh AUCIUIUIMHBI cocTaBiseT 4,0 3adeTHbix(e) eauHUIl(bl)
(144 gacoB).

3.1 Buabl yueOHOI padoThI U TPYA0EMKOCTH

3.1.1.0unHas popma oOyueHus



Koanue-
n/n Bun yueO6Hoii padoThl CTBO CemecTpsbl
4acoB
AyAUTOpPHBbIE 3aHSATHUS 144 2
B Tom uuce: -
Jlexmum 36 2
CeMmuHapcKue/IPakTUYECKUE 3aHATHS HeT -
JlaGopaTopHbIe 3aHATUS 36 2
CamocrosiTenbHast padoTa 72 2
KypcoBoii npoekTt HeT 2
IIpoMeskyTOYHAS aTTECTALIUSA
3auet/aud.3aueT/7K3aMeH IK3aMeH 2
HToro 2

3.2 TemaTH4yecKHH IJIaH H3YICHUA NUCHUIIJINHBI

(o ¢popmam oOydeHUs)
3.2.2. Ounas ¢hopma oOy4deHusl.

NPOM3BOJACTBEHHOI0 MKJIA
aJJAUTHBHOI0 IIPOU3BOACTBA.
IIporoTunupoBaHne KaK Mpouece
H3roTOBJICHHUA UHCTPYMEHTA

Paznenbl/Tembl TpynoemkocTtb, yac
IV CHUTLTHHBI
AyauTopHas paéora QE
g3 8. S 2| &
= &8 o % = & gl &
oS s = Bl o 8
S| B |SE:| &5 |58 28
2| = | 885 25 |2¢J&
Tema 1. BBenenune. OcHoBbI 4 8
AJJIUTHBHOT0 MMPOU3BOACTBA
Tema 2. Knnaccnpurxanus 4 8
aJ/INTHBHOIO NPON3BOJICTBA
Tema 3. TexnoJsiorus 4 8
¢oronosumepusanumn
Tema 4. JkcTpy3us Kak npouecc 4 8
OBLICTPOr0 MPOTOTHIIMPOBAHUS
Tema S. IIpouecc IOMUHUPOBaHUSA 4 8
JINCTOBBIX MATEPHAJIOB
Tema 6. IIponeccbl HaNPaBJIEHHOTO 4 8
IHEProBKJIA/A
Tema 7. Il1aB/1eHre NOPOLIKOB B 4 8
chopMHUPOBAHHOM CJI0€
Tema 8. [TocT-00padoTka Kak dTaN 4 8
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9 | Tema 9. IlporpammHuoe oGecrniedenue Ajist 4 8
noarotroBku STL daiia nas 3/1 neuatn.
10 | nabopaTopHasi padora Nel. M3yueHue 18

MO nana mewarm Polygon 2.0.
IToaroroBka aerajieli K medyard IO
TexHogoruu FDM.

11 | JlabopaTopHasi paGora Ne2, 18
IloaroroBka k me4yaTw AeTalu MPHU
ucnoab3oBanuu  I[lporpamma  jaas
NMOJATOTOBKH 3aJaHUsA [IJf IeYyaTH
Wanhao-Cura-18.04

36 36 72

3.3 Coaep:kaHue IMCUUNIMHBI

JlucruminHa BKITIOYAET B Ce0S CIEIYIONTUE Pa3eiibl.

Paznen 1 OcHOBBI aJ/IMTUBHOTO NMPOU3BOACTBA.

OcCHOBHBIC IIATH TIPY TPUMEHEHUH aJIUTUBHBIX TEXHOJIOTHH, B TOM YHUCIIC
TEXHOJIOTHIA OBICTPOTO TIPOTOTUITUPOBAHMSI.

Bocemb 1m1aros B aiJIiTUBHOE TTPOU3BOJICTBO.

[ar 1 Konuent u Tpexmepuas Moaens(CAD)

[ar 2: IlepeBox monenu B *.stl hopmat

[ar 3: 3arpy3ka monenu B ycranoBky All u pabora ¢ *.stl daitnamu

[ar 4: Hactpoiiku YctanoBok All

[Iar 5: ITocTpoenue

[Ilar 6: M3Bneuenne u Ouncrka

[IIar 7: ITocT-tipouecc

[ar 8: [Ipumenenue

Yro Takoe aJIMTHBHBIC IPOMU3BOACTBO. UTO HEOOXOIMMO JIJIS Al TUTUBHBIC TTPO-
M3BOJICTBA. ba3oBbIe TpoIlecChl aIIMTUBHOTO MPOM3BOACTBA. [loyeMy HCHOIB3YIOT
TEPMUH aIIUTUBHOE TTPOU3BOACTBO. [[penMyInecTBo aaqquTHBHOTO TIPOHU3BOJICTBA.

Pa3znen 2 Ipoueccol

OcHOBHBIE TIPOIIECCHI, TPUMEHSEMbIE B TEXHOJOTUAX OBICTPOTO MPOTOTUITHPO-

BaHusl. OCHOBHOM MPUHLHUIT MOCTPOCHUS (PU3NUECKOTO 0OBEKTa METOJ0M OBICTPOTO
MPOTOTUITUPOBAHUS M ATUTUBHOTO TIpou3BoaAcTBa. OOIaCTH TPUMEHEHUSI TPOTOTH-
noB. Beesenue u 6a30Bble NPUHIHUIIBL.

du3nyecKue MpoIECChl, JIeKAIINE B OCHOBE TEXHOJIOTUN OBICTPOTO MPOTOTHUITHU-
poBaHusi. OCOOEHHOCTH TEXHOJIOTUH, MPEUMYIIECTBA U HEOCTATKU TeXHOJOTHii. Ma-
TEepHUaJIbl U UX XapPAKTEPUCTUKHU.

[TognepxuBatomue cTpyktTypsl. OcHOoBHOM npuHIHN 3D nevatu. Obmactu npu-
menenus 3D neuatu.

Pasznen 3 Texnosnorum


https://online.mospolytech.ru/mod/assign/view.php?id=194063
https://online.mospolytech.ru/mod/assign/view.php?id=194063
https://online.mospolytech.ru/mod/assign/view.php?id=194063
https://online.mospolytech.ru/mod/assign/view.php?id=194063
https://online.mospolytech.ru/mod/assign/view.php?id=197509
https://online.mospolytech.ru/mod/assign/view.php?id=197509
https://online.mospolytech.ru/mod/assign/view.php?id=197509
https://online.mospolytech.ru/mod/assign/view.php?id=197509
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[Ipouecc @orononumepusanuu. Uctopus. O630p XUMHUECKOTO cocTaBa (poTo-
nosuMepoB. OCHOBHBIE cIOCOOBI (hoTomoaumepu3anuu. Macounoe uznyyenue. DLP
texHonoruu. LED uznyuyenue.

TexHoI0TMY MPOTOTUITUPOBAHUSI OCHOBAHHBIE Ha Mpolecce PoToIMMEpU3aIuu.
Texaonorus SLA. Texnonoruss SGC, FTI, DLP. Texnonorus MJM. Texnomnorus
PolyJet.

Crepeonutorpadus npumep nocrpoenusi. Mukpoctepuonutorpaduu. [Ipomecc
(doTononMMepe3anuu Yepe3 NPOEKIMOHHYIO0 MacKy.,

[Iponecc Dkcrpy3un. TeXHOTOTHH NPOTOTUIIMPOBAHUS OCHOBAaHHBIE HA IPO-
uecce skcrpy3um Texnonorus FDM u FFF.

KonTtpons nepemenienue. Pacuet tpaekropun. MaTepuanisi.

TexHOJIOruM NpOTOTUITMPOBAHMKS, OCHOBAHHBIE HA CIIEKAHWU W IUIABJICHUU I1O-
porkooOpa3Heix MatepuasioB. Texnonorus SLS. Texnonorus SLM/EBM/DMD.

Mexanusm crnekanus nopoika. Ilepepadorka nmopourkos I1oaxoapl K U3roTOB-
JIEHUIO METAUIMYECKUX U KEPAMHUUYECKUX IPOTOTUIIOB. BapuaHTHI CEIEKTUBHOIO CIIe-
KaHMs IOPOILIKOB Marepurain U NpUMEHEHHE.

Pa3nen 4 UcxoaHble JaHHDBIE

Nudopmarusa o noaroroBku mojaenu (stl, pacnonoxkenue u 1.4.)STL daiin —
dbopmar (daitia 15 XpaHEeHUs JaHHBIX O TPEXMEPHON MOICIIH

[Iporpammuoe obOecneuenue st noarotoBku STL ¢aiin g 3/ meuatw.
OmuOKu U UcHpaBlIeHHE TpexMepHOH Monenu. [lonnepxuBatoniue CTpyKTypbl

3.4 TemaTuka ceMHHAPCKUX/MPAKTHYECKHUX U JIA00OPATOPHBIX 3aHATHI
3.4.1.Cemunapckue/mpakTu4ecKue 3aHsITUS

JIaHHOW NUCHMUIIMHOMN MPAKTUYECKUE 3aAHATUS HE NTPETYCMOTPEHBI.
3.4.2.J1abopaTopHble 3aHATHS
Jlaboparopnasi pabora Nel. M3zyuenue [10 s meuatu Polygon 2.0. Tloaro-

TOBKA JIETAJIEN K MeYaTH 1o TexHojgoruu FDM.

[Tpu BBIMONHEHUN NaHHOW pabOThI M3yunuTh Mporpammy Polygon 2.0- moxaro-
TOBKA ONTUMAIBHOTO 3a/TaHKS ITEUaTH IS Pa3IMIHOTO THIa Mozenei. C UCIonbp30Ba-
HUEM TTOATPYKEHHOTO MaTepuaia Bbl TOJDKHBI TOATOTOBHUTH 3aJaHUE JJIs IedaTu 4
eTanei.

JlaGopaTopnas padora Ne2. [ToarotoBka K ne4yaTu A€Taldd NpU KCIOJIb30Ba-
Huu [Iporpamma ais moaroToBKu 3amanus s nedatn Wanhao-Cura-18.04

[Tpu BBIMONHEHUH AaHHOW PabOTHI M3yunTh mporpammy Wanhao-Cura-18.04
MOATOTOBKA ONTUMAJIBHOTO 3aJlaHUs TI€YaTH I pa3nuyHoro tumna mozenei. C uc-
MOJIb30BAaHUEM TOATPYKCHHOTO MaTepuayia Bbl JOJDKHBI TMTOATOTOBHUTH 3aJIaHUC IS
rneyaTty 4 nerajen.


https://online.mospolytech.ru/mod/assign/view.php?id=194063
https://online.mospolytech.ru/mod/assign/view.php?id=194063
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3.5 TemaTuka KypcoBbIX IP0OEKTOB (KypPCOBBIX padoT)
JlaHHOW TUCHMIUIMHOW KYpCOBOM MPOEKT (padoTa) He MPEeayCMOTPEHBI.

4, Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecIeYeHne
4.1 HopmaruBHble 10KyMeHTHI 1 'OCThbI

['OCT P 57558-2017 AnnuTuBHBIE TEXHOJOTHYECKHE Tpolecchl. ba3oBbie mpuH-
nunbl. Yacte 1. TepMUHBI U onpeiesIeHUs

['OCT P 57556-2017 Matepuaiibl 11sl aJIATUBHBIX TEXHOJIOTHYECKUX MTPOLIECCOB.
MeTtoapl KOHTPOJIA U UCTIBITAHUI

I'OCT P 57589-2017 AnauTuBHBIE TEXHOJIOTHMYECKHUE Mpoliecchl. ba3oBrie npuH-
runbl. YacTs 2. MaTepuansl 171 aAIUTUBHBIX TEXHOJIOTHYECKUXMpoIrieccoB. Oomme
TpeOOBaHUS

['OCT P 57590-2017 AnnuTuBHBIE TEXHOJIOTHYECKHE IMpoliecchl. bazoBbie nmpuH-
rumel. Yacts 3. O6mme TpeboBanms

['OCT P 57591-2017 AnnutvBHBIE TEXHOJOTHYECKHE Tpoliecchl. ba3oBbie MpuH-
nunbl. Yacts 4. OOpaboTKa JaHHBIX

['OCT P 57588-2017 O6opynoBanue AJisi aJTUTUBHBIX TEXHOJOTHUECKUX MPOIIEC-
coB. O01ue TpedboBaHus

I'OCT P 57586-2017 U3nenus, moaydeHHbIE METOAOM AJIUTUBHBIX TEXHOJIOTHYE-
CKHX MporieccoB. OOmre TpedoBaHUS

I'OCT P 57587-2017 U3nenus, molydeHHbIE METOJIOM aJITUTUBHBIX TEXHOJOTHYE-
CKHX MPOLECCOB. MeTOIbI KOHTPOJIA U UCTIBITAHUI

['OCT P 57911-2017 U3znenusi, moaydeHHbIE METOJOM A TUTUBHBIX TEXHOJOTHYE-
CKHX MPOIECcCOoB. TepMUHBI U OTIPEACIICHUS

['OCT P 57910-2017 Matepuansl Al aJIUTABHBIX TEXHOJOTUIECKUX MPOIIECCOB.
MeTop1 KOHTPOJISA U UCTIBITAHUN METATMICCKUX MAaTEPUAIIOB CHIPhS U MPOAYKIIHH.

4.2 OcHoBHas JuTepaTypa
1. . T'ubcon, I1. Pozen, b. Crakep. TexHosoruu AJAUTUBHOTO MPOU3BOACTBA, M.:

Texnocdepa, 2016. — 646 c.

0) 10MOJIHUTEIbHAS JIUTEepaTypa:

1. Chee Kai Chua, Kah Fai Leong. 3D Printing and Additive Manufacturing. Prin-
ciples and applications — World Scientific Publishing, 2015 — 518 c.

2. 3nenko ML.A., Haraitties M.B., /loBObim1 B.M. AqauTuBHBIC TEXHOJIOTHH B Ma-
mHocTpoeHuu. [locobue nis umxenepos. M.: THI[ PO OI'VIT «kHAMMW» 2015. 220
C.

3. IletpoB I1.A., Canpeikud Bb.}O. TexHonoruu ObICTpOTo MPOTOTUTUPOBAHUS. — M.
MI'TY «MAMMN», 201

4.3 DJleKTpOHHBbIE 00pa3oBaTe/bHbIE Pecypchl
DneKTpOHHBIN 00pa30BaTENbHBIN pecypc co31aH B MOCKOBCKOM YHUBEPCUTETE
https://online.mospolytech.ru/course/view.php?id=769



https://online.mospolytech.ru/course/view.php?id=769
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4.4  JluneH3uOHHOE M CBOOOJHO PACIPOCTPaHsAeMoOe NMPOrpaMMHoOe olec-
nevyeHue
[IporpammHuoe obecrieueHre BKI0YaeT yaeOHO-METOIMYECKUE MAaTEPUAIIBI B DJICK-

TPOHHOM BHJC, JIMOCH3NOHHOC ITPOTPAMMHOC oOecrcueHue JJIA CAD-MOH@HHpOBaHI/IH
N YIIPpABJICHUA 3I[-MOI[CJ'II>I-0 IIpH IIOATOTOBKEC IIPAKTHYCCKOI'O 3a1dHUAI.

4.5 CospemeHnHble podeccHOHANbHBbIC 0a3bI JAHHBIX U HH(OpPMALINOH-
HbIC CleaBO‘lele CUCTEMBbI
http://www.rp-lab.ru/

http://www.rp-center.com/
http://3dtoday.ru/wiki/
http://vk.com/club87329516
http://3d-expo.ru
http://www.metal-am.com/

NuTepHeT-pecypchl BKIIOYAIOT YYEOHO-METOAMUYECKUE MAaTEPUANIBI B DJIEKTPOHHOM
BH/JIE, IPEJCTABICHHBIEC HA cailTe MocnoinTexa B pa3zene:
- «bubnnoTeka. JIEKTPOHHBIE PECYPCHD)
http://lib.mospolytech.ru/lib/content/elektronnyy-katalog
- «bubnanoreka. NEKTPOHHO-OMOINOTEUHBIE CUCTEMBD)
http://lib.mospolytech.ru/lib/ebs
- 9BC «JTAHDb». Komnekmus «H)XEHEPHO-TEXHUUECKUE HAayKN»
(http://e.lanbook.com);
- B/ monHbIX TekcToB HannoHaNbHBIX cTanaapToB (I'OCT, CHull, PII, PIIC u np.)
«Texakcnep (http://www.kodeks.ru);
- Hay4Has nekTponHas oudimoreka eLIBRARY.RU (http://elibrary.ru);
- DBC «YuuBepcuTeTckas oubaroreka ornain (Www.biblioclub.ru);
- OBC «ZNANIUM.COM» (www.znanium.com);
- OBC «IOPAUT» (www.biblio-online.ru).

5. MarepunajnbHO-TeXHHYECKOe o0ecrieyeHue

Aynutopuu u nadoparopuu kadenpst «KOMIuAT» AB2508, AB2509, a taxxke
naboparopus «AmxautuBHbie TexHojgorun» AB1707 u AB5001(1). Ayautopun ocHa-
LIEHBI, KOMIIBIOTEPHON ¥ IPOECKIIMOHHON TEXHUKOM.

Oo0OopynoBanue u anmaparypa:

- O6opynoBanue it AAUTUBHOTO Npou3BojcTBa 3 [ mpuHTeps! fabbster

- O6opynoBanue s AQIUTHBHOTO Tipou3BocTBa 3/] npunTeps! Picaso;

- O6opynoBanue iss AxauTrBHOTO mpousBoacTa 3/ npuntepsr Wanhao;

- O6opynoBanue s AQIuTHBHOTO Tipou3BoacTBa 3/1 npuntepsr V-Flash;

- O0opynoBaHue I MOCTOOPAOOTKH MPOTOTHUIIOB;

- pacxoJHbIe MaTEpHUaIbI,

- IPOEKTOP C KOMIBIOTEPOM U TTOAOOPKON MaTEpHAIOB IS JEKIUI U J1a00paTOPHBIX
pabor.


http://www.rp-lab.ru/
http://www.rp-center.com/
http://3dtoday.ru/wiki/
http://vk.com/club87329516
http://3d-expo.ru/
http://www.metal-am.com/
http://lib.mospolytech.ru/lib/content/elektronnyy-katalog
http://lib.mospolytech.ru/lib/ebs
http://e.lanbook.com/
http://e.lanbook.com/
http://www.kodeks.ru/
http://elibrary.ru/
http://www.biblioclub.ru/
http://www.znanium.com/
http://www.biblio-online.ru/
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BrinosHeHre NpakTUYECKUX 3aHATHI MpPEAnoaaraeT UCIOIb30BaTh CHEIUAIN-
3UpPOBAHHbIE J1a0OPaTOPUU MPEANPUATUA U OpraHU3alUid, UMEIOIIME COBPEMEHHOE
000pyZI0OBaHUE U OIBIT MPOBE/ICHUS UCTILITAHUH.

6. MeToanuyeckne peKOMeHIALUM
6.1 MeToauuecKue peKOMEHIAUMY JJIsl PenoAaBaTelis 10 OPraHu3a-
MU 00yYeHUs
Meroauka npenoaaBaHus AUCUUILIMHEI « BBEIeHHE B TEXHOIOTUHA NPOTOTHUIIN-

poBaHus U NpakTUKy 3D medatu u peanu3annsi KOMIIETEHTHOCTHOTO IOAXO0A B U3JI0-
YKEHHUU U BOCIIPUATUU IPELYCMATPUBAET UCIIOJIB30BAHUE CIEAYIONIUX AKTUBHBIX U UH-
TEPAKTUBHBIX (POPM MPOBEACHMS TPYNIOBBIX, UHIAUBUAYAIbHBIX, ayIUTOPHBIX 3aHS-
TUH B COYETAHNU C BHEAYAUTOPHON pabOTOM € 11eJIbI0 (POPMUPOBAHUS U PA3BUTHS IPO-
(eccroHaIbHBIX HABBIKOB 00YUYaOIIUXCSL.

OCHOBHOE BHUMAaHHE IIPU U3YYEHUN AUCUUILIMHBI « BBEAEHUE B TEXHOJOTMHU
IIPOTOTUIIMPOBAHUSA U NPAKTUKY 3D medatu» cienyeT yaensiTb BHUMAaHUE U3YYEHHIO
OCHOBHBIX MOHATHI B 00JIACTH MPOEKTUPOBAHUS IPOMBIIIIEHHOTO, CTPOUTEIBLHOTO.

B3anmoneiictBue mpenoaaBareiss €O CTYACHTaAMH MOKHO pPa3leiauTb Ha He-
CKOJIBKO COCTaBIIAIOIIUX — JICKIIMOHHBIE, IIPAKTUYECKUE 3aHATHS U KOHCYJIbTUPOBA-
Hue. [IpenonaBaTens TOMKEH MTOCIEA0BATENBHO BBIYUTATh CTYIEHTaM P JIEKLHN, B
X0J1€ KOTOPBIX CJIIEAYET COCPEAOTOYNUTh BHUMAHNUE HA KIIFOYEBBIX MOMEHTAX KOHKPET-
HOI'0 TEOPETUYECKOI0 MaTepuaa, a TAKKe OpraHu30BaTh IPOBEIACHUE NIPAKTUYECKUX
3aHATHI TaKUM 00pa3oM, YTOObI aKTUBU3UPOBATH MBILIJIEHUE CTYACHTOB, CTUMYJIUPO-
BaTh CAMOCTOSITEIbHOE U3BJIEUEHNE UMU HEOOX0IUMON MH(OPMAIIMU U3 PA3ITHYHBIX
VMCTOYHUKOB, CPABHUTEIIBHBIM aHAJIM3 METOJAOB PELICHUM, COMOCTABIEHUE MOJy4YEH-
HBIX PE3yJbTaTOB, (POPMYIHPOBKY U apryMEHTALIMIO COOCTBEHHBIX B3IJIAIOB HA MHO-
T'H€ CIIOPHBIEC MTPOOIEMBI.

[lepen HauanoM MpenojaBaHUs MPENoiaBaTeN0 HEOOXOAUMO:

- U3Y4YUTh PabOYyI0 NPOrpaMMmy, LEIH U 3a1a4d JUCIUTUIHHBL

- YETKO MPEACTABIATH ce0e, KaKue 3HaHUs, YMEHHS U HaBBbIKU JIOJDKEH MPHOO-
PECTH CTYJCHT;

- IO3HAKOMMUTCS C BUAAMHU Y4eOHOM paboThI;

- U3YYUTh COJIEPIKAHUE PA3ACIIOB IUCIUIUIMHBI.

B xo/1e TeKIIMOHHOT0 3aHATHUS PENoAaBaTelb JOKEH Ha3BaTh TEMY, yueOHbIE
BOIIPOCHI, 03HAKOMUTH CTYJIC€HTOB C IIEPEYHEM OCHOBHOM U JTOIIOJIHUTEIBHOM JIUTEPA-
TYpBI [10 TEME 3aHATHS.

Bo BcTynuTenbHON 4acTH €KMW 000CHOBATh MECTO M POJIb U3YyYaeMOM TEMBbI
B yue€OHOW TUCHUIUIMHE, PACKPBITh €€ MpakTHiyeckoe 3HadeHue. Eciau uurtaercs He
nepBasi JISKIs, TO HE0OX0IMMO yBA3aTh €€ TEMY C IPEAbIAYIIEH, HE Hapylllas JOTUKU
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U3JI0’KeHUs yueOHOro Matepuaia. JIeKiuio cieayer HaYMHAaTh, TOJIBKO YE€TKO 0003Ha-
4yUB €€ XapaKTep, TEMY U KPYT T€X BOMPOCOB, KOTOPHIE B €€ X0J1€ OYyT paCCMOTPEHBI.

B ocHOBHOI YacTH JIEKIIMU CJIEIYET paCKpbIBATh COJAEPKaHUE YUEOHBIX BOMPO-
COB, aKIIEHTUPOBATh BHUMAHHE CTYJICHTOB Ha OCHOBHBIX KaTErOPUSIX, SIBJICHUSX U ITPO-
1eccax, 0COOEHHOCTSX UX MPOTEeKaHMsl. PacKppIBaTh CYIIHOCTH U COACPKAHHE Pa3Iny-
HBIX TOYEK 3PEHUSI U HAYYHBIX MOIXOJ0B K OOBSICHEHHUIO TE€X WM WUHBIX SBJICHUHA U
nporeccoB. Clenyet apryMeHTUPOBaHO 000CHOBATH COOCTBEHHYIO MO3UIIUIO TIO CTIOP-
HBIM TEOpPETHUECKUM BompocaMm. [IpuBouTs mpuMepsl. 3a1aBaTh MO X0y U3JI0KEHUS
JIEKIIMOHHOTO MaTepuaia puTOPUIECKUE BOIIPOCH! U CAMOMY JJaBaTh HA HUX OTBET. JTO
CIIOCOOCTBYET aKTHUBM3AIlMU MBICIUTENIbHON ACSTENbHOCTU CTYIEHTOB, MOBBIIICHUIO
WX BHUMAaHUSI U UHTEpECa K MaTepHally JeKIUHU, ee cojiepkanuto. [Ipenonasarens 10:1-
KE€H PYKOBOAUTH PaOOTOMN CTYAEHTOB M0 KOHCIIEKTUPOBAHUIO JIEKIIMOHHOTO MaTEpH-
aJa, MoJYepPKUBATh HEOOXOJUMOCTh OTPAKEHHSI B KOHCIIEKTaX OCHOBHBIX MOJIOXKESHUN
U3y4aeMoil TeMbl, 0CO00 BBIIEISIS KATErOpUH.

B 3akimrounTenbHOM YacTH JIEKIUU HEOOXOIMMO C(HOPMYIHPOBATh OOIIKE BbI-
BOJIbI 10 TEME, PACKPBIBAIOILIKE COJIEP)KAHNE BCEX BOIIPOCOB, IOCTABICHHBIX B JICKIUH.
OOBSABUTH IJIAH OYEPETHOTO CEMUHAPCKOTO WM JJAOOPATOPHOIO 3aHSTHS, JaTh KpaT-
KH€ PEKOMEHJAINU 0 MOATOTOBKE CTYJEHTOB K CEMUHApY WU JabOpaToOpHOH pa-
oore. OnpenenuTs MECTO U BPEMSI KOHCYJIBTALIMKU CTYJAEHTaM, MOKEJIABIIUM BBICTY-
NUTh HA CEMUHApE ¢ JOKJIAIaMU U pePepaTaMu 1o aKTyaIbHbIM BOIIPOCaM 00Cyxaae-
MOU TEMBL.

Lenp mpakTUUECKHUX 3aHATUNA - 00ECIIEYUTh KOHTPOJIb YCBOECHUS y4€OHOr0 Ma-
Tepuaa CTyJeHTaMH, paclIMpEeHHe U YIIIyOJieHue 3HaHUM, OJyYEeHHBIX UMHU Ha JIeK-
IIUAX U B XOJI€ CAMOCTOSITENIbHON padoThl. [loBbimeHne >PpHEeKTUBHOCTH TPaKTHUYE-
CKUX 3aHATUN IOCTUTaeTCsl MOCPEACTBOM CO3/aHUs TBOPUECKOW OOCTaHOBKH, pacIio-
Jararolei CTy/IeHTOB K BbICKa3bIBAHUIO COOCTBEHHBIX B3IVISIIOB U CYXACHUN MO 00-
CY’KJJa€MbIM BOIIPOCAM, KEJIaHUIO y CTYJIEHTOB IOPa00TaTh y JOCKU MPU PEIICHUHU 3a-
nad.

[Tocne kaxa0ro JEKIMOHHOTO, MPAKTUYECKOT0 3aHATUS CIENIaTh COOTBETCTBRY-
IOLIYIO 3alKCh B KypHalaX y4yeTa MOCEUaeMOCTH 3aHITHI CTYJAEHTAMHU, BBIICHUTD Y
CTapOCT y4eOHBIX TPYII MPUYUHBI OTCYTCTBHS CTYACHTOB Ha 3aHATHUSIX. [I[poBOIUTH
IpYyNIOBbIE U UHIMBUYyaJbHbIe KOHCYIbTALMU CTYACHTOB IO BOIPOCAM, BO3HUKAIO-
IIMM Yy CTY/ICHTOB B XO/I€ X MOATOTOBKH K TEKYIIEH U MPOMEXYTOUHON aTTECTAlUU
10 y4eOHOM TUCIUTUIMHE, PEKOMEHI0BATh B IIOMOIIb Y4eOHBIC U APYTHUe MaTepUarbl,
a TaKXe CIPaBOYHYIO JIUTEPATYPY.
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DK3aMeH WM 3a4€T MO0 AUCITUIUTHHE MPOBOIUTCSA B (JOpME YCTHOTO JOKIIaa C
NoCIeAYIONIEH HHAUBUAYATBHON Oece10ol CO CTYJICHTOM Ha OCHOBE KOHTPOJIBHBIX BO-
npocoB. OTleHKa BBICTABISIETCS TPEIoaBaTeieM U 00bsBIIsAETCS mocie oTBera. [Ipe-
110/1aBaTel b MPUHUMAIOIITUH 3a4eT WIJIM SK3aMEH JITYHO HeCeT OTBETCTBEHHOCTH 3a Ipa-
BUJILHOCTH BBICTABJICHUS OIICHKH.

[Ipu mpoBenaeHWM 3aHATHN O AWCHHUIUIMHE mpumMensercs cuctema CJO -
Ims.mospolytech.ru. Ha mrarpopme CJIO mo mucturiamHe MOTYT OBITH pa3MEIIeHbI
ydeOHbIE, METOJIUYCCKNE W MHBIE MAaTEpUAIbl CIIOCOOCTBYIONINE OCBOCHHIO JHCITH-
IUTHHBI CTYICHTOM.

[Tpu poBeAcHNN 3aHATHI TaKKe MOTYT OBITh peaTn30BaHbl Takue POPMBI KaK
BeOuHapsl (Ha miarpopme ZOOM, Webinar, TOJIK), onnaiin TecTupoBaHue, mpome-
YKYyTOYHAsI aTTECTAIUS C IPUMEHCHHEM JIEKTPOHHBIX CPEICTB.

6.2 MeToauyeckue yKa3aHus 1Jis1 00y4alomUXcs M0 0CBOEHUIO TUCIIH-
MJTAHBI
CamocTosiTenbHas padboTa SBJISIETCS OJHUM M3 BUJIOB yUe€OHBIX 3aHATHH. [lenn

CaMOCTOATENBbHON PabOThI — IPAKTUUECKOE YCBOCHHE CTYIE€HTAMHU BOIIPOCOB a1 IUTHB-
HOT'O NPOU3BOJICTBA, PACCMAaTPUBAEMBIX B IIPOLIECCE U3YUEHUS AUCLUTIIINHBI.
AynuTopHas caMOCTOsITeNIbHAs padoTa O TUCUUIUIMHE BBIIOJHSIETCS Ha y4eO-
HBIX 3aHATHSX IIOJI HEITOCPEICTBEHHBIM PYKOBOJCTBOM MPEIOAaBaTENs | 10 €ro 3a/a-
HUIO.
BHeaynuropHas camocTosITeNbHas padoTa BBIIOJIHAETCS CTYJIEHTOM IO 3aja-
HUIO IIPENoAaBaTess, Ho 0€3 ero HeMOCPEACTBEHHOIO y4acTHs

3aga4yu caMOCTOATEIbHOM Pa00OTHI CTYACHTA!

- Pa3BUTHE HABBIKOB CAMOCTOSATEIbHON yu4eOHOM pabOThI;

- OCBOEHUE COJIEP>KaHUS TUCIMILINHBI;

- yriay0sieHne colep KaHus U OCO3HaHUE OCHOBHBIX MOHSATUH AUCLUHUIUINHBI;

- UCMOJb30BaHUE MaTepuaja, COOPaHHOTO U MOJIYYEHHOIO B XOJI€ CaMOCTOS-
TEJbHBIX 3aHATUH 11 9P(HEKTUBHOM MOATOTOBKU K AU (PEpeHITUPOBAaHHOMY 3a4eTy
WM 3K3aMEHY.

Buabl BHeayIMTOPHOM CAMOCTOSATEILHOM PadOThI:

- CaMOCTOSITENIBHOE N3YYEHUE OTIEIbHBIX TEM JUCUUIUINHBL

- MOATOTOBKA K JIGKIIMOHHBIM 3aHSTHSIM;

- MIOATOTOBKA K JJA0OPAaTOPHBIM paboTam;

- BBITIOJTHEHHE 3aJaHUH 110 PEIICHUIO TUITUYHBIX 3371a4 U YIPAKHECHHUI;

J1J1s1 BBIOJTHEHU A JIFOOOTO BUAA CAMOCTOSITEIbHON pab0Thl HEOOXOAUMO MPOUTH
CJIEYIOILNE ATAIIBI:
- OTIPEJIEIICHNUE 1IEJIN CaMOCTOSITENIBHOM paboThI;
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- KOHKpETH3alus [T03HABATEIbHOW 3a/1a4u;

- BBIOOD aJIEKBATHOTO crioco0a AeMCTBUSI, BEAYILIETO K PELIEHUIO 3a]a4H;

- IUTAHUPOBAHUE PabOTHI (CAMOCTOSITENIBHOM MM C MOMOIIBIO MTPENOJaBaTes)
HaJl 3a/l1aHueM;

- OCYILECTBJICHUE B IPOLIECCE BBIIOJIHEHUS CaMOCTOSITEILHOM pabOThI camo-
KOHTPOJISL (MPOMEXYTOYHOIO U KOHEYHOT'0) PE3YJIbTATOB PA0OTHI U KOPPEKTHUPOBKA
BBITIOJTHEHUSI paOOTHI;

- Ipe3eHTalNs padOTHI.

7. @DoH/1 OLIEHOYHBIX CPeICTB
7.1 OueHo4HbIE CpeACTBA
B nporiecce 00ydeHuUs UCIIOIB3YIOTCS CISAYIOITUE OIIEHOYHBIE (POPMBI CAMOCTO-

ATEIILHOU pabOThI CTYICHTOB, OIIEHOYHBIC CPEACTBA TEKYIIIETO KOHTPOJISl YCIIeBaeMO-
CTH U IPOMEKYTOUHBIX ATTECTALNMN:

— TIOATOTOBKA W BBIMIOJIHEHUE J1a0OPATOPHBIX PabOT, UX 3aIlUTA.

— TectupoBanue B cucreme JIMC

— DK3aMeH.
OreHOYHBIE CPENICTBA TEKYIIEro KOHTPOJIS YCTIEBAEMOCTH BKITFOUAIOT KOHTPOJTh-

Hbie Bonpocsl u TECTUPOBAHUE.
[TpomexxyTouHas arrectanus (3K3aMeH) IPOBOJUTCS B CPOKU, YCTAHOBJICHHBIE
YTBEPAKIAECHHBIM PACIIICAHUEM 3a4E€THO-IK3aMEHAIIMOHHON CECCHH.
o natel npoBeaeHUsI IPOMEXKYTOUYHON aTTECTAUK CTYAECHT JAOJKEH BBIIIOJHUTh
BCE pabOThI, MPETyCMOTPEHHBIC HACTOSAIIEH pabouel MporpaMMON TUCITUIIINHEI.
[lepeuyenn o0s3aTENBHBIX PA0OT M (hOpMa OTYETHOCTH 110 HUM TPECTABICHBI B

Tadnuie
No Buapsi pa-
OC GOTLL @dopma OTYETHOCTH U TEKYILETO KOHTPOJIS
Jlaboparop- |O1eHka ciocOOHOCTH CTYyJI€HTa IPUMEHUTH MOJIyYEHHBIE paHee 3HaHUs
1 Hble pabOThl | 7S IPOBEJCHUS aHAIIN3a, ObITA, SKCIIEPUMEHTA U BBIIIOJIHEHUS MOCIe-
(ITP) NYIOIHAX PacyeToB, a TAKXKE COCTaBIICHUS BBIBOJIOB

ITpoayKT camocTOATENbHOM PabOThI CTYI€HTA, IPEACTABISIOMUI cO00i
2 TECT KpaTKHH OIpPOC MOJYYEHHBIX PE3YJbTAaTOB M3YYEHHOI'O MaTepuasa 1o
nucuuruHe. Tect npoxoauTt B cucteMe JIMC, cocrout u3 20 BOIpocos.

O5K3AMEH CpencTBo npoBEepKH 3HAHUMN, YMEHHM, HABBIKOB. MOKET BKIIFOYATh KOM-
(ycTHBIN IIJIEKC TEOPETUYECKUX BOIIPOCOB, 3aa4, IPAKTUYECKUX 3aJaHUMN.
OTIpOC)
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*Ecnu He BBIMOJHEH OJIMH WK 00Jiee BUIOB y4eOHOM paboThl, yKa3aHHBIX B
TabJInIE, MPENnoiaBaTellb UMEET IPABO BBICTABUTH HEYIOBIETBOPUTEIBHYIO OLEHKY
WIH HE JOIYCTUTh K IPOMEXKYTOUYHOHN aTTeCTaliHy.

DopMa IPOMEKYTOYHOM ATTECTALMM: IK3aMEH.

[IpomexyTouHas aTTecTalus o0yJyaronmxcs B popme sKk3aMeHa IPOBOAUTCSA 110
pe3ysbTaTaM BBIIOJHEHHSI BCEX BUIOB Y4€OHOM paboThl, MPeyCMOTPEHHBIX YI€OHBIM
IJIAHOM IO IaHHOW JUCHUILIMHE (MOYIIO), IPH 3TOM YUUTBIBAIOTCS PE3YyJIbTaThl Te-
KYLIEro KOHTPOJISl yCIIEBAEMOCTH B T€UeHHE cemecTpa. OLieHKa CTENEHU JOCTUKEHUS
O0Oy4arolMMUCS TUIAHUPYEMBIX pPE3yJIbTaTOB OOYYEHHs MO JUCHUIUIMHE (MOIYJIIO)
IPOBOANUTCS MPENOIaBaTEIEM, BEAYIIIMM 3aHATHUS 110 TUCIHUIUINHE (MOYIII0) METOOM
AKCIEpPTHON oueHKU. [lo uToram npoMeKyToyHOW aTTeCTalluy MO AUCLMILIUHE (MO-
JyJII0) BBICTABISIETCA OLEHKA «OTIUYHOY», «XOPOLIO», «YAOBIETBOPUTEIBHO» WIH
«HEYIOBJIETBOPUTEIBHOY.

K npoMexyTouHO aTTecTalu A0MYyCKAITCS TOJIBKO CTYI€HTHI, BEIIIOJHUBILNE
BCE€ BUbI yU€OHOI pabOThI, MPEAYyCMOTPEHHBIE padoUeil MPOrpaMMoin o JUCHUIIINHE
«OCHOBBI a1IUTUBHBIX TEXHOJIOTUI» (ITPOIIN MPOMEKYTOUHBIA KOHTPOJIb(BBINOIHE-
HUE MPAKTUYECKOTO 3a/1aHNs ), BBIIOJIHUIN U 3aIlUTUIN Ja00paTOpHbIE pabOTHL,).

IIIxana omeHNBaAHUA Onucanne

BeinonHeHs! Bce BUbI y4eOHOH paboThI, MPeayCMOTPEHHbIE
Paboueit nporpammoit. CTyeHT 1€EMOHCTPUPYET COOTBETCTBUE 3HA-
OTINYHO HUM, YMEHUH, onepupyeT NpUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMH,
HaBbIKaMU, IIPUMCHSACT UX B CUTyallUAX TOBBIIIIEHHOM CJIOKHOCTH, HE
HUCIIBITBIBACT SaTPYZ[HeHI/Iﬁ IIpru AHAJIUTHYCCKUX OIICpaluiax, Iepe-
HOCE 3HAHWW U yMEHUI Ha HOBBIE, HECTAHIAPTHBIEC CUTYaALUH.

BrimoHeHBI BCe BUIBI yu4eOHOM pabOThI, TPeTyCMOTPEHHBIE padoyeii
nporpammoil. CTyIeHT NEeMOHCTPUPYET YacCTHYHOE COOTBETCTBHE
3HAaHUU, YMEHUH, onepupyer NpUOOpPETEHHBIMU 3HAHUSMHU, YMEHH-

Xopowo SIMU, HaBBIKaMU, IPUMEHSIET UX B CHUTYAIIUSIX IMOBBIIIEHHOW CIOXKHO-
ctu. [Ipu 5TOM MOTYT OBITH TOMYIIIEHBI HE3HAUNTENbHBIE OIINOKH, He-
TOYHOCTH, 3aTPYAHEHUS MPU aHAIUTHUUYECKUX OIEpalusix, MepeHoce
3HAaHUU U YMEHUH Ha HOBbIC, HECTAH/IAPTHHIE CUTYAIHH.
BrimonHeHs! Bce BUBI y4eOHOM paboThl, IpeIyCMOTPEHHBIE pabodeii
VY 10BIETBOPUTENHHO

HpOFpaMMOﬁ. CTYI[CHT ACMOHCTPUPYCT HCITOJITHOC COOTBECTCTBUC 3HA-
HHﬁ, YMCHI/Iﬁ, JOIMYCKAOTCA 3HAYUTCIIbHBIC OI_HI/I6KI/I, MPOABJIACTCA
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OTCYTCTBHUE 3HAHUM, YMEHHI, HABBIKOB IO pAMY MOKa3aTeJeH, CTy-
JEHT UCHBITHIBACT 3HAYUTEIbHBIC 3aTPYAHEHUS MPU ONEPUPOBAHUU
SHAHUSAMHU U YMCHUAMMU IIPU UX IICPCHOCC HA HOBLIC CUTYAILIUH.

He BoimonHeH oguH mwiu 6ojiee BUIOB y4eOHOI paboThl, IPeaycMOT-
peHHBIX paboyei nmporpaMmoit. CTyIeHT IeMOHCTPUPYET MOJTHOE OT-

HeynosierBoputepHo | CYTCTBHE HJIH HEJOCTATOYHOE COOTBETCTBHIE 3HAHHI, YMEHHI, OITyC-

KalOTCSl 3HAUMTENIbHBIE OLIMOKU, MPOSIBISAETCS OTCYTCTBHE 3HAHHIA,
YMEHUI, HABBIKOB 110 PsIAY MOKa3aTeeH, CTYACHT HE MOXKET OIEpH-
pOBaTh 3HAHUSAMU U YMEHUSMH IIPU UX IIEPEHOCE HA HOBBIE CUTYALIUH.

Hepeqenb KOHTPOJIbHBIX BOIIPOCOB K IK3aMEHY

BOleOCbI K 3IK3aMEHY

1 | O6uiee npeacTaBieHre O NpoIecce NPOTOTUIIMPOBAHUA. DTaIbI IIpoIecca U3-
TOTOBJICHUS IIPOTOTHUIIA.

2 | AnauTrBHOE IPOM3BOJCTBO KaK BHUJ IIpoLecca NPOTOTUNUPOBAaHUs. OCHOB-
HbIE BUbI aIUTHBHOTO MPOU3BO/ICTBA.

3 | beicTpoe nporoTunrpoBanue. Paznuune Mexny aaAuTUBHBIM TPOU3BOJICTBOM
1 00paboTKoil m3aenuit Ha ctankax ¢ UITY.

4 | PeBepc-MHXxMHUPHHT Kak BUJ ITpoliecca npotoTunupoBanus. Co3panue Tpex-
MEPHBIX OOBEKTOB.

5 | Co3panue uzaenuii (mpoToTUnoB) ¢ ucnosb3oBanuem UI1Y (rpaBupoBaibHbIi,
(pe3epHbIil CTaHOK). DTarbl IpoLecca U3roTOBJIEHUS MTPOTOTHIIA.

6 | Crepeonurorpadus (SLA-Ttexnonorus). O6opynoBanue. Marepuan npumeHs-
embIii mpu Crepeonurorpaduu.

7 | Ob1mas nocnenoBareabHOCTh aJAUTUBHOIO MPOU3BOACTBA. DTallbl MOCIENO-
BaTEJIbHOCTH.

8 | OkcTpy3ust Kak BUJ Tpolecca NpoToTunupoBaHus. [IpuHuun neicTBus.
VYrpaBieHre OpueHTauuu U3ENHs IPU SKCTPY3UU.

9 | Texnonorus 3D-neuatn FDM (Fused Deposition Modeling) . O6opynoBanue.
Marepuain.

10 | Ilpouecc niaBieHus: MOPOIIKOB B C(HOPMUPOBAHHOM ciioe. Bupbl criekanus

(SLS,SLM- TexHon0rum).
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11

[Iporiecc naMUHMPOBAaHMS JIMCTOBBIX(CIOUCTHIX) MarepuasioB (Laminated
Object Manufacturing (LOM). TexHosorusi, Marepuasabl IpUMEHSIEMbIE TIPU
LOM.

12 | Texnonorust MJM,PolylJet. [lpunuunuansaas cxema. OcobeHHocTu. Marepu-
abl.

13 | Onexrponno-nydeBoe miaBnenne (ElectronBeamMelting unmu EBM). CpaBae-
HUE IUIABJICHUSI MOPOIIKOB MeTogoM EBM ¢ mMeTooM jazepHOro criekaHus
SLM-TeXHOJIOTHH.

14 | IlnaBneHre MOPOMIKOB B C(OOPMUPOBAHHOM CJIO€ KaK TEXHOJIOTHS aJAUTHB-
HOTO MPOU3BOJCTBA.

15 | Ilpomeccrr HanpaBnenHoro sHeproBkiaana (DED- Directedegergydeposition).
OO6mree onucanue npoiecca.

16 | YneTpo3BykoBoe agnutuBHOe npou3BonactBo (YAII). Ilapamerpsl mponecca
VAIL

17 | Matepuaisl npUMeHseMble IPU ObICTPOM MPOTOTUITUPOBAHUY.

18 | [InaBneHue MOPOLIKOB B CPOPMHUPOBAHHOM CJIO€ KaK TEXHOJIOTHS aJJUTHB-
HOTO MPOU3BOCTBA.

19 | PaboTra ¢ mopomkamMu Mpu TEXHOJOTUAX JA3€pHOTO criekaHus. BbiOop cmo-
co0a 1moja4M, CUCTEMBI 1101a41 MOPOILKa. BoccTaHOBIEHNE OCTaTKa MOPOIIKa
nocje o0paboTKH.

20 | CenextuBHOE criekaHue mopoikoB (SLS-texHonorus). MeTtoauka mnpoiiecca.
Marepuansi

21 | Marepuansl npyUMeHsIeMbIe MTPU TEXHOJIOTUAX CleKaHUs(TUIaBICHHS) TTOPOILI-
KOB.

22 | ITapameTpbl BIMSIOIME HA TEXHOJOTHIO MPOLECCA IUIABJICHUS ITOPOLIKOB Ha
HOJIJIOKKE

23 | TexHONOTMsI KOMIIBIOTEPHOTO MOJIETMPOBAHUS U TPOEKTUPOBAHHUS B aJTUTUB-
HOM MPOU3BOCTBE.

24 | Obnactu npuMmeHeHus npototunupoBanus B cpene CAIIP.

25 | CucTeMbl YUUTHIBAIOIINE U3TOTOBIEHUS MPOTOTHUNA (MCIOJIB30BAHUE MOIJI0-
KEK, SHEeprus, Marepuall, TOYHOCTh, CKOPOCTh IIPOM3BO/ICTBA).

26 | U3roroBieHrne HHCTPYMEHTA — METOJIOM OBICTPOTO IPOTOTUITHPOBAHHUSL.

27 | TexHONMOTMH U TIPOLIECCHI TPOECKIIMOHHOW (pOTOMONMMEPHU3AIUU B BaHHE C UC-
MOJIb30BAHUEM MACOK.

28 | IlocTtoOpaboTka Kak 3Tan MOJXy4YeHUs: MporoTtuna. MeTojsl mocToopaboTKu

pu OBICTPOM MTPOTOTHITUPOBAHUH.
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29 | IlocTtoOpaboTKa Kak 3Tar MoJIy4YeHus MPOTOTUNA. YAaJIeHHE €CTECTBEHHON U
UCKYCCTBEHHOM MOJJICPHKKH.

30 | IIpunuun ¢orononumepusanuu. OCHOBHbIE CIIOCOOBI, 000PYIOBaHUE, BHUJIbI
W3JIyYEHUs, PACXOAyEMbIE MATEPUAIIBI.

31 | O6opynoBaHue NpUMEHIEMOE IMPU U3TOTOBICHUH TPOTOTUIIA METOAAMH a1 U~
THBHOTO ITPOU3BOJICTBA.

32 | CenexTuBHOE criekaHue NMopomkoB (SLS-texnonorus). MeTtoauka npoiiecca.
Marepuansi.

33 | XKunkodaszHoe criekaHue MOPOIIKa, YaCTUIHOE riaBieHue. Texaonorus SLS.

34 | Texuonorus 3D-neuarn FDM. [1apameTpsl BIHSIOIME HA TOYHOCTD BbIPALLIH-
BaHUA u3aenu mertogoM FDM.

35 | YapTpa3BykoBasi KOHCOJIUAALMS- THOPUIHBIN TPOIIECC JTAMUHUPOBAHUS JIU-
CTOBBIX MaTE€pPHUAJIOB.

36 | [Ipomecc cBapku Kak MeTOJ MpoTOoTHNUpoBaHUs. CBapka Ja3epHBIM JIy4OM

(LBW — LaserBeamWelding).
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Oo0paser buera:

MUHUCTEPCTBO HAVKHU U BBICILIEI'O OBPA3OBAHNS POCCUICKOI ®EJIEPALIUUA
OENEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE VUPEXIEHUE
BBICIIET'O OBPA3OBAHMUA

«MOCKOBCKHNH NOJUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

®dakynpTeT MamuHoctpoenue, kapeapa «OMIuAT»
Juctummba «BBeJeHNEe B TEXHOJIOTHH POTOTUIIMPOBAHUS U NPAKTUKY 3D me-

qaTh»
Hanpasnenue (cneunansHocts) 27.03.05 «HHOBaTHKa»
Kypc 1, rpynna , bopma oOyueHuss ovHas
BUJIET Ne

1. O0mee mpeacraBjieHUe 0 Mpolecce MPOTOTUNIMPOBAHMS. JTANbI MPO-
ecca U3roToBJICHUs POTOTHUIIA.

2. Ilpouecc cBapku Kak MeTOA NPOTOTUNIMPOBaHUsA. CBapKa Jia3epHbIM
aydom (LBW — LaserBeamWelding).

YTBepxcz[eHo Ha 3aCCaaHuHn Ka(beﬂpm « » T'., IIPOTOKOJI Ne

3aB. kadenpoit / /




