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1. He.]'ll/l, 3a/1a4YM U INIAHUPYEMBIC PE3YyJIbTaThbl oﬁyqe}ma no JTMCHMIIJIMHE

Hesasimu ocBoeHUs AUCUUIUINHBI «OCHOBBI aJAUTUBHBIX TEXHOJIOTUI ABISETCA:

- IOJTOTOBKA CTY/IEHTOB K JIESITEIbHOCTH B COOTBETCTBUU € KBATU()UKALMOHHON XapaKTePUCTUKOM
OakanaBpa MO HaNpaBJICHUIO;

- (hopMupoBaHue OOIIEUHKEHEPHBIX 3HAHUHM U YMEHHH 110 JAHHOMY HallpaBJICHUIO;

- H3Y4YEHHME COBPEMEHHBIX TEXHOJIOTMH aJINTHBHOTO IIPOM3BOACTBA.

K ocHOBHBIM 3a1auam 0CBOEHUS AMCUUIIINHBI « OCHOBBI aJAMTUBHBIX TEXHOJIOTHi» OTHOCUTHCS:

- OBJAJEHUE TEOPETUYECKUMU M TMPAKTUYECKUMH METOAAMH MPUMEHEHHUS TEXHOJOTHH
aJIUTUBHOTO MPOU3BO/ICTBA;

- TOJIy4€HUE HABBIKOB CO3JlaHMsl TMPOTOTHUIIOB MAIIMHOCTPOMUTENbHBIX W3JEIUH, B T.4.
(opMO0Opa3yOLIMX MOBEPXHOCTEH HHCTPYMEHTA METOJaMH aIMTUBHOTO IIPOU3BO/ICTBA.

Crenyer OTMETUTB, UTO U3ydeHue Kypca « OCHOBBI a1 TUTUBHBIX TEXHOJIOTUID CIIOCOOCTBYET
pacUIMpPEeHHI0 HAYYHOro Kpyrosopa M JaeT TOT MUHUMYM (yHJaMEHTaJIbHBIX 3HaHWH, Ha Oaze
KOTOPBIX C(HOPMUpPYETCS YETKOE IMPEICTABICHHE O COBPEMEHHBIX TEXHOJOTHSIX aJIUTUBHOIO
IIPOM3BO/ICTBA.

Obyuenne mno guctuiuimHe «OCHOBBI AJIMTUBHBIX TEXHOJOTHIY» HANpABICHO Ha
¢dopmupoBaHue y 00yHaromuXcs CIEAYIONIMX KOMIIETCHIIUHA:

Koa n naumenoBanue NHaukaTopsbl J0CTHKEHUST KOMIIETEHITUN
KOMIIEeTeH NI
OIIK-7 CnocobeH npuMeHsITh HOIIK-7.1. 3HaeT TeopeTHYeCKrue OCHOBBI TPUMEHEHUS
COBPCMCHHBIC 3KOJIOTUYHBIC U 3KOJIOTUYHBIX U 6630HaCHBIX MCTOOB pallMOHAJIBHOT'O
0e301MacHbIE METObI MCIIOJIb30BaHUS CHIPBEBBIX U DHEPIETUUYECKUX PECYPCOB B
PalrOHAJIBHOI'O UCIIOJIb30BAHUA MalllMHOCTPOCHUMU.
CBIPBEBBIX U DHEPTETUYECKUX HNOIIK-7.2. YMeeT npuMEeHATh COBPEMEHHBIE SKOJIOTUYHBIE
PECYPCOB B MAIIMHOCTPOCHUHN u 6630H8.CHI>I€ MCTOAbI pAllMOHAJIBHOT'O NCIIOJIb30BAHUA
CBIPBEBBIX U PHEPTETUYECKUX PECYPCOB B
MaIlIMHOCTPOCHHUHU.
HNOIIK-7.3. Bnageetr yMEeHUSIMH IPUMEHSITh COBPEMEHHBIE
3KOJIOTUYHBIC U 6630H3.CHI>I€ MCTOABI pallMOHAJIBHOT'O
MCIIOJIb30BaHUs CHIPBEBBIX U DHEPIETUYECKUX PECYPCOB B
MaIIMHOCTPOCHHUHU.
2. MecTo IUCHUIIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOI MPOrpaMmMbl

JlucuuiuiiHa ~ OTHOCHTCS K 00s3aTeNnbHOM  4vacTH, (GOPMHPYEMOH  ydYaCTHUKAMHU
oOpasoBatenbHbIX oTHOIIEHUH 6510Ka b1 «luctummmas! (Momyn)» O0s3aTeIbHON YacTH.
I[I/ICI_II/IH.HI/IHa «OCHOBEI AJUTUBHBIX TEXHOJIOT Ui B3aUMOCBsA3aHa JIOTUYECKHU U

COJIEpKATEIHHO-METOUYECKHU €O clieaytomumu guciurminHamu OOIT:

1. BBenenue B IPOEKTHYIO ACATENBHOCTD;

2. Beenenue 8 TPU3;

3. OCHOBBI IPOrPaMMUPOBAHUSA U AIITOPUTMHU3ALUN B MAIIMHOCTPOCHHH;
4. MarepuanoBeieHueE;

5. KommnbroTepHblil MpakTUKy U UHXKEHEpHas rpaduka;

6. Beenenue B mpodeccuto.
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3. CTpyKTypa u cofep:KaHue AUCHUTITHHBI
OO01mas TpyA0eMKOCTh IUCHUIUIHHBI cocTaBiseT 3,0 3aueTHbIx(e) eaunuri(sl) (108 gacos).

3.1 Buabl yueOHO# pad0oTbI M TPYA0EMKOCTh
3.1.1.0ynas popma oOyueHus

. KoanuectBo
Buna yueOHoi# padoThI CemecTpnl
n/n 4acoB

AyJIUTOpPHBbIE 3aAHATHS 72 3
B ToMm uncrne:

Jlexun 18 3
CeMuHapckue/mpakTHUECKUEe 3aHATUS HET

JlabopatopHble 3aHATHS 18

CamocrosiTeibHas padoTa 72

IIpome:xxyTouHasi aTTecTalUs

3aver/mud.3a4eT/7K3aMeH 3ayer

Hroro 3

3.2 TemaTuvecKkui IJIAH U3yYeHHUS JUCHUILINHBI
(o popmam oOyueHUs)
3.2.2. Oynas ¢popma 0OyUeHusl.

Pa3penanl/TeMbI TpynoemMKocTh, 4ac
TUCHHUILINHEI

AyauTopHasi padora

Cemunapckue/
[PAKTUYCCKHE

Bceero

BaHATHUS
JlaGopaTopHbIie
BaHATHUS
[TpakTrueckas
[MOATOTOBKA
paboTta

& |(CamocTosiTeIbHAA

N JTexnuu

Tema 1. Beenenue B TEXHOJIOTUHU
aJIMTUBHOTO IPOM3BOJICTBA.

Tema 2. Knaccuduxaryst anguTuBHOTO 2 6
MIPOM3BOJICTBA

Tema 3. Texuonorusa 2 6
(dhoTomoIMMepHu3aIuH KakK MPoIecc
a/UTATHBHOTO TIPOU3BOJICTBA

Tewma 4. DrcTpy3ust Kak mporece 2 6
QJITITHBHOTO MPOU3BOJICTBA

Tema 5. [Iponeccel TaMUHUPOBAHNUSA 2 6
JMCTOBBIX MaTepHAIOB KaK TEXHOJIOTUU
AAIUTUBHOI'O IIPOMU3BOJACTBA

Tema 6. I[Iponieccsl HanpaBIEHHOTO 2 6
HHEProBKJIa/la KaK TEXHOJIOTHU
aJJIUTUBHOTO NPOU3BOJICTBA




Tema 7. IlnaBneHre NOPOIIKOBBIX 2 6
MaTepHaloB B CHOPMUPOBAHHOM CIIOE B
TEXHOJIOTUSIX aJTUTHUBHOTO
POM3BOICTBA

Tewma 8. TTocT-00paboTKa Kak dTar 2 8
MPOM3BOICTBCHHOTO IHKJIA
aJTATUBHOTO MPOU3BOJICTBA.
[TpuMeHeHe TEXHOJIOTHIA aTATHBHOTO
MIPOU3BOJICTBA B COBPEMEHHOM
MAITHHOCTPOCHUHU

Tema 9. Ucxonnble qaHHBIC IPU 2 6
MPOEKTUPOBAHHUH U TTOJTOTOBKHU K 3 /]
neyaTtu

10

Jlabopamopnas paboma Nel H3yuenue 10 10
110 ona noocomoexu npoyecca newamu
Ha nepconanvuom 3/ npunmepe

11

Jlabopamopnas paboma No2. 8 8
Iloozomoexa noaucoHarbHoU Mooenu K
31 neuamu

18 18 72

3.3

Conep:xanne TUCHUNINHBI

Tema 1. BBeqeHHe B TeXHOJOTHU aJ;INTHBHOTO MPOU3BO/ICTBA.

Uro Takoe aJTATHBHBIC MPOU3BOJACTBO. UTO HEOOXOIUMO TS aTATHBHBIC MTPOU3BOJICTRA.
ba3oBeie mpoIeCCH  ATUTHBHOIO MPOW3BOJACTBA. [lodeMy HCHONB3YIOT TEPMUH aTUTHBHOE
pou3BOACTBO. [IpenmMyIiecTBO aITUTHBHOTO MPOU3BOJICTBA.

OcCHOBHBIC IIard MPU MPUMCHCHHWH aJTATHBHBIX TEXHOJIOTHHA, B TOM YHCJIC TEXHOJIOTHA
OBICTPOTO IPOTOTUITUPOBAHUSI.

BoceMb 11aros B ajiuTHBHOE TIPOU3BOJICTBO.

[ar 1 Konnent u Tpexmepuas Monens(CAD)

Iar 2:
Iar 3:
ITar 4:
Iar 5:
IIar 6:
Iar 7:
Iar 8:

[TepeBox momenu B *.stl hhopmar

3arpy3ka mojaenu B yctaHoBKy All u pabota ¢ *.stl daiimamu
Hacrpoiiku ¥YcranoBok All

ITocTtpoeHnue

N3Bneuenne u Ouncrka

IToct-npouecc

IIpumenenue

Tema 2. Kitaccugukanus ajIMTHBHOIO NPOU3BOICTBA

OCHOBHOW  TIPUHIMII ~ TOCTPOCHUS  (PUIUYECKOTO OOBEKTa  METOAOM  OBICTPOTO
MPOTOTUIIMPOBAHUS U JAIUTUBHOTO MPOU3BOJICTBA.

Ou3nyecKue MPOLECChl, JIeKAIINEe B OCHOBE TEXHOJOTHUH OBICTPOTO MPOTOTUIIUPOBAHMS.
OCOOCHHOCTH TEXHOJIOTHH, TPEUMYIECTBA M HEIOCTATKM TEXHOJIOTHH. Marepuanbl W HX
XapaKTEPUCTUKH.

Knaccugukanus no cocTosHIIO MaTepuana;

Knaccuduxanus ASTM F2792;

KommuiekcHsiit MeTo1 Kitaccuukanuu.

OCHOBHBIE IIPOLIECCHI, IPUMEHIEMbIE B TEXHOJIOTUAX aJJUTUBHOTO IPOU3BO/ICTBA.
I'OCTsl u crannaptsl npuHsATheie B PO.

Material extrusion — BblIaBIMBaHUE MaTepHAalIa;
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Material Jetting — pa30pbI3ruBaHne MaTepuaia, CTpyHHbIE TEXHOIOTHH;

Binder jetting — pa30pbI3ruBaHue CBSI3YIOIIETO;

Sheet lamination — coeTMHEHNE JIUCTOBBIX MAaTEPUAIOB;

Vat photopolymerization — porononumepusaius B BAHHE,;

Powder bed fusion — paciuiaBieHre MaTeprala B 3apanee c(hOpPMUPOBAHHOM CJIOE;

Directed energy deposition — ipsiMOi1 IOIBOJI SHEPTUU HETIOCPEACTBEHHO B MECTO ITOCTPOEH
sl

Tema 3. TexHosorus (poronoTuMepH3aluM KaK NMpouecc aJAMTHBHOIO NMPOU3BOACTBA
[Iponiecc @ortononumepuzanuu. Hcrtopus. OO030p XUMHYECKOrOo coOCTaBa (POTOMOIUMEPOB.
OcHoBHBIE cnocoObl  (poTononumepuzanuu. MacouHoe wusnyuenue. DLP texnomoruu. LED
U3IIyYCHHUE.

TexHoI0rHM MPOTOTHITMPOBAHKSI OCHOBAHHBIE Ha TIporiecce GpoToarMepu3auu. TeXHOIOTHs
SLA. Texunonorust SGC, FTI, DLP. Texuonorus MJM. Texuonorus PolyJet.

Crepeonutorpadust  mpumep  moctpoeHus.  Mukpocrepuonurtorpadpuu.  Ilpouecc
(orononnMepe3annu yepe3 MPOeKIUOHHYIO MACKYy.

Tema 4. JkcTpy3ust KaKk Npouecc aJIUTHBHOTO IPOU3BOACTBA

TexHoJOrMM Ha OCHOBE OSKCTPY3MM (BBLIABIMBAHMSA) MaTepuana B HACTOSIIEE BpeMs
ABJISIOTCSI CaMbIMU TOIMYJISIPHBIMM Ha pbIHKE. XOTS €CTh U JpYrMe METOAbl AJs BBIIOJHEHUS
IKCTPY3HUH, 0OBIYHO HCIIONB3YETCsI HAarpEB, YTOOBI paCcIIaBUTh MaTepHal B HEOOIIBIIONH TOPTATUBHON
kaMmepe. Marepuan NpoTaJKkUBaeTCd CUCTEMOW IMOJayd, KOTOpas CO34AaeT JaBJICHHUE IS
BBIJIaBIMBaHUs. MBI paCCMOTPUM TEOPHIO MTPOLIECCA U MOTBITaEMCs OOBSICHUTD, TIOYEMY UMEHHO 3TH
TEXHOJIOTHH SBIIAOTCA nepeaoBbiMu 1uist AlL

e TeXHOJIOTMH MPOTOTUITMPOBAHMSI OCHOBAaHHBIE Ha Mpolecce 3kcTpy3uu TexHonorus FDM u

FFF.

¢ Kontpons nepemenienue. Pacuer tpaekropun. Marepuansl.

Tema 5. Ilpomecchl JaMHUHHPOBAHUSI JIMCTOBBIX MAaTEPHAJOB KaK TEXHOJOTHH
aJJIMTHBHOI0 NPOU3BO/ICTBA

OpHOl W3 MEepBBIX TEXHOJOTHHM aJJUTUBHOTO MPOM3BOACTBA ObUT METOJ MPOU3BOJCTBA
U3JIENUA U3 CKJIEHBA€MbIX JIMCTOB HAKJIAJbIBa€MbIX IPYr Ha Jipyra ¢ JajbHEHIINM yJaleHueM
W3NIMITHETO0  Marepuana, mnoiaydwia HauMmenoBanne JIOMUHUPOBAHUE JIMCTOBBIX
MATEPUAIJIOB — JIOM (LOM-Laminated Object Manufacturing).

[Tpouecc JIOM 3akmitoyaercss B JIAMUHHPOBAHMU CJIOSL 32 CJIOEM OYMaKHBIX JIHCTOB,
packpoeHHbix ¢ momompbio CO2-mazepa WM MeXaHWYECKHMM oOpazoM ((Ppe3oit, cBepiioM,
MEXaHUYECKUM DPE3aKoM), TPU YeM KaKIbId JIMCT IPENCTaBIsIeT COOOW oauMH cioi B (opme
IIOTIEPEYHOI0 CEUEHUSI MOJENIN WU3/AEUs, BBIIIOJHEHHOW B CPEAE CUCTEMBI aBTOMAaTU3UPOBAHHOIO
npoexTtuposanus (CAIIP).

e Anre3uBHoe cBs3biBanue (LOM);
e [Iporiecchl ckilenBaHNE MaTEPUAJIOB;
¢ YIbTpa3ByKoBasi KOHCONUIAIMS. Y IbTPa3ByKOBOE aJIMTUBHOE Mpou3BoaAcTBO (Y AII).

Tema 6. Ilpouecchl HANpPaBJEHHOr0 JHEProBKJIAJA KAK TEXHOJOTMH AJAUTHBHOIO
NPOU3BOJCTBA
[Ipouieccsr HampaBieHHoro 3Heproekiana (DED — Directed energy deposition) 03BONSIOT
cO3/1aBaTh JETajlM, PAcIUIaBisisl MaTepual 10 MEpe €ro HaHeceHUs. XOTSA 3TOT MOAXOJ MOXKET
paboTath A7 MOJMMEPOB, KEPAMHUKH U KOMITO3UTOB C METAITMYECKOW MAaTpPHUIICH, B OCHOBHOM OH
UCTIONB3YeTCsl Il METANIMUECKUX TMOPOIIKOB. [l03TOMYy 3Ty TEXHOJOTMIO 4YacTO HAa3bIBAIOT
TEXHOJIOTUEH «HaHeceHUs Memaniay.
IIponecc sHEproBKiIaa OCHOBaH Ha CYLIHOCTH nporecca Ja3epHOH
cBapku (LBW — Laser Beam Welding — ceapka nazepuvim nyuom).
¢ Obmee onmcanue mporecca DED;
e [Ipornecc na3epHoOi HaMIaBKU MaTepHaa;
o TeXHOOTHSI OCAKICHHUS/HATUIABKHA IPOBOJIOKH METOAOM JIyroBoi cBapku 3DMP.



Tema 7. IliaBjeHHe MOPOIIKOBBIX MaTepHAJOB B CPOPMHMPOBAHHOM CJjl0e B
TeXHOJIOTUSIX AJJIUTHBHOIO IPOU3BOICTBA

TexHonornn  MPOTOTUIIMPOBAHUS, OCHOBAHHBIE HAa  CHEKAHUM W IUIABJICHUU
nopomkooOpa3Heix MaTepuanoB. Texnonorus SLS. Texunonorus SLM/EBM/DMD.

Mexanusm crekanus nopomka. I[lepepaborka mopomikoB Ilonxoabl K H3rOTOBICHUIO
METAJUIMYECKUX M KEPAaMUYECKUX MPOTOTUIIOB. BapuaHThl CENEKTUBHOIO CIEKAHMS IMOPOIIKOB
Marepuan u npuMeHEHHE.

¢ Bujipl criekaHusi MOPOIIKOBBIX MATEpUAJIOB;

e [TopomikoBbie MaTepraibl IPUMEHSEMBIE B aIIUTUBHOM IIPOU3BOJICTBE;
e [[apameTpbl TEXHOIOTMYECKHUX ITPOLIECCOB;

e TexHOIOTUs 3NIEKTPOHHO-JIYYEBOTO TUIABICHHUS.

Tema 8. IlocT-00padoTka Kak 3Tanm NPOU3BOACTBEHHOI0 ULMKJA aJJMTHBHOIO
npousBojacTBa. IIpuMeHeHMe TEXHOJIOTHMH aJJMTHUBHOIO NPOM3BOJACTBA B COBPEMEHHOM
MAIIMHOCTPOEHUH

® DJIEeMEHTHI OJACPXKKH. Y TalIeHne TMOAIEPKUBAIOIEr0 MaTepuara;

e [TonroToBKa M3ENMs K UCTIOJIb30BAaHUIO B KAUECTBE MOJICIIH;

e[Ipumenenuss TexHonoruii ApmutuBHoro IIpomsBoacTBa Juist  OBICTPOTO  CO3TAHHS
UHCTPYMEHTA;

elcnonb3oBanue  TexHonorui  ApautuBHOoro IIpousBoacTBa mpu  TPaAULIMOHHBIX
MIPOU3BOJICTBEHHBIX TEXHOJIOTHUSX;

Oco0pble 3a/1a491 TPOU3BOJICTBA PEIIAEMBI C HCIIOIB30BAHUEM aIITATUBHBIX TEXHOJIOTHH.

BonbmMHCTBY MPOLECCOB aJATUTHBHOTO MPOU3BOACTBA TpeOyeTcsl mocTobpaboTka IeTanu
nocJie MOCTPOSHUS IS MpUAaHus el Hamexameil popmbl, GyHKIIMOHATHHOCTH W/WIIK MOATOHKU. B
3aBHCHUMOCTH OT M€TO/Ja AJJWTUBHOTO MPOM3BOJACTBA IpPUYMHA IMOCTOOPAOOTKH MOXKET OBITh
pa3HOM.

1) ynaneHue moaJepKUBAIOILIETO MaTepUana;

2) ymnydlIeHHe TeKCTyphl MaTepHala;

3) TOBBINICHHE TOYHOCTH;

4) yiIyd4lIeHHe 3CTEeTUYECKOT0 BOCTIPUSATHS;

5) yiydlIeHue CBOMCTB ¢ IOMOIIBIO HETEIUIOBBIX METO/IOB;
6) yiyd4llleHHEe CBOMCTB C TOMOUIBIO TETNIOBBIX METOJIOB.

Onemenmovl noodepaicku. Yoanenue noooepaicusaroujeco mamepuada.

3aueM HYXHBI TOANCPX KH. Eciam Momenp HWMeEeT BBICTYN WJIM CBECHl, KOTOpPBIE HE
HOJIEP’KUBAIOTCS B MPOILECCE MeYaTh, BaM HE00XO0AUMO 100aBUTH JOTIOJIHUTENbHBIE CTPYKTYpHI,
YTOOBI 00ECTICYUTH YCIICIIHYIO MeYaTh, B MPOTHBHOM CITy4Yae KaXKAbIH CIETYIOMINIA CI0W «BUCSIIIHIMA
B BO3ayxe» OyaeT MNpoBHUCaTh M KadecTBO medatu Oyner Hempuemsiemo. [l TexHoiorui
WCIIOJIB3YIOIME TMOPOIIKOBhIe MaTepuansl Takux kak SLS, DLMS, SLM, CJP. Tak kak cBechl u
BBICTYTIBI ITOIJICPKUBAIOTCS MaTEPHAIIOM OKPY>KAIOIIMM MOJIENIb BO BpeMsI I1€4aTH.

Tema 9. UcxoaHble JaHHbIE IPU NPOEKTUPOBAHUHU M MOATOTOBKH K 3/] meuaTtu

Nudopmanus o moaroroBku Mojenw (stl, pacnonoxxenue u 1.1.) STL daiin — popmar daiina
JUTSl XpaHEHUS JAHHBIX O TPEXMEPHOUM MOJIEIH.

[Iporpammuoe obGecnieuenue st moaroroBku STL daiin g 3J[ medatn. Omubku u
UCIIpaBJIeHUE TpexMepHoil monenu. [lonnepxuBaronume CTpyKTypHl.

3.4 TemMaTuKa CeMMHAPCKUX/MPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHH
3.4.1.CeMmnHapcKHe/NPaKTHYECKHE 3aHATHS
JIaHHOW TUCIUIIIMHON CEMUHAPCKUE U TPAKTUYECKHUE 3aHITHUS HE MPEYCMOTPEHBI.

3.4.2.JIaGopaTopHble 3aHATHS
Jlaboparopnasi padora Nel. M3yuenue [1O nns noAroToBKH Ipoliecca nevaty Ha
nepcoHasibHOM 3 /[ mpuHTEpeE.
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Nzyuenue 10 nns neuatu Polygon 2.0. IToarotoBka neranei k nmeyaTu 1o trexHosoruu FDM.
Lenp mnpu BBIMOJHEHMM MJAaHHOW pPaboOThl U3yuuTh mnporpammy Polygon 2.0- mnoaroroBka
ONTHMAJIBHOTO 3aJaHus [TeYaTH AJIs pa3JIMYHOI0 TUIIA MOJENEH, C UCTII0IB30BAaHUEM MTOATPYKEHHOTO
Marepuaia Bel 10JKHBI TOATOTOBUTH 3aIaHUE Il IeyaTu 4 netaneil.

JlabopaTropnasi padora Ne2. [ToaroroBka nmoauroHaasHol Mojaenu k 3/ meyaru.

ITonroToBka K nevartu JeTajau Npu UCIOIb30BaHUU IporpaMMbel Wanhao-Cura-18.04.

3.5 Temaruka KypcoOBbIX IPOEKTOB (KyYPCOBBIX padoT)
JlaHHOM TUCUMINIMHON HE IIPENYyCMaTpPUBACTCH.

4. YueOHo-MeTOoAN4YecKoe 1 HHGOPMALIMOHHOE 00ecriedeHue

4.1 HopmartusHblie 1o0kyMeHTBI 1 'OCTb1

I'OCT P 57558-2017 AnOuTUBHBIE TEXHOJIOTMYECKUE MPOUECChl. ba30Bble NPUHIUIBL.
Yacte 1. TepmuHbl 1 onpeaeneHus

I'OCT P 57556-2017 Matepuans! it aJANTUBHBIX TEXHOJIOTUYECKUX MPOIECCOB. MeTob
KOHTPOJISL U UCIIBITAHUI

I'OCT P 57589-2017 ApnutuBHBIE TEXHOJIOTMUECKHE MpoLEecChl. ba3oBble NPHUHIUIIBI.
Yacts 2. MaTtepuaibl A1 aJTATUBHBIX TEXHOJIOTHYECKUXIIpoIieccoB. O0Iue TpedoBaHus

I'OCT P 57590-2017 AnauTvBHBIE TEXHOJOTMYECKHE Mpolecchl. ba3oBble MPUHIMIIGL.
Yacts 3. O6mmue TpeboBaHUA

I'OCT P 57591-2017 AnOuTUBHBIE TEXHOJIOTMYECKUE MPOLECChl. ba3oBble NPUHIUIBI.
Yacts 4. O6paboTka JaHHBIX

I'OCT P 57588-2017 O6opynoBaHue it aAIMTUBHBIX TEXHOJIOTHYECKUX TTpoiieccoB. Oo1me
TpeOoBaHUS

I'OCT P 57586-2017 W3nenusi, mOJyYE€HHbIE METOAOM aJJAUTHBHBIX TEXHOJOTHMYECKHUX
nporieccoB. O0mue TpeOoBaHUS

I'OCT P 57587-2017 U3penvs, MOMy4YEeHHBIE METOJIOM AIIUTUBHBIX TEXHOJOTHYECKHUX
npoiieccoB. MeTobl KOHTPOJIS U UCTIBITAHUI

I'OCT P 57911-2017 U3penus, NOJyYEHHbIE METOJIOM AJJUTUBHBIX TEXHOJOTHUYECKHX
poI1ieccoB. TePMUHBI B OTIPECIICHHS

I'OCT P 57910-2017 Marepuanisl i aAIUTUBHBIX TEXHOJIOTHYECKUX MPOIIECCOB. MeToabl
KOHTPOJISI ¥ UCTIBITAHUH METAJUTMYECKUX MATEPUAIIOB CBHIPhS U MPOTyKIIUU

I'OCT P 57558-2025 ApauTuBHbIE TEXHOJOTMU. ba3oBble NpUHIUNBL. TepMUHBI U
ompeeeHus

I'OCT P 58418-2019 AnauTuBHBIE TEXHOJIOTMHU. MeTalnyecKkiue MOPOLIKA U MPOBOJIOKH.
Buner nedexron. Knaccudukams, TepMUHBL U OIIpeICTICHIS

I'OCT P 59095-2020 Marepuansl Ajigs aJAUTUBHOTO CTPOUTEIBHOTO MPOU3BOJICTBA.
TepMUHBI U OTIpECTCHUS

4.2  OcHoBHasi IMTEpPaTypa

S. T'ubcon, /1. Pozen, b. Crakep. Texnonoruu AaIuTHBHOTO TIPOM3BOJICTBA,
M.: Texnocdepa, 2022. — 648 c.

4.3 JonmonHuTeIbHAS JIUTEPATypPa

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

2. 3nenko M.A., Haraiiiee M.B., JIoBObIir B.M. AnuTHBHBIC TEXHOJOTHH B
MamuHocTpoeHuu. [Tocodue mist muaxkenepos. M.: THIL PO OT'VIT «kHAMMN» 2015. 220 c.

3. Ilerpos I1.A., Canpeikun b.}O. Texnonoruu 6sictporo npototunupoBanus. — M.: MI'TY
«MAMMN», 2011

4.4 DuekTpoHHBbIEe 00pa3oBaTeIbHbIE PECYPChI

DNEeKTPOHHBIN 00pa30oBaTEIBHBIN pecypc co3/laH B MOCKOBCKOM YHHUBEPCHUTETE
(OOP_OcHoBbl AauTHBHBIX TexHOMOTHI) https://online.mospolytech.ru/course/view.php?id=8130
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4.5  JIMueH3MOHHOE ¥ CBOOOIHO PacpocTpaHsieMoe MPOrpaMMHOe odecrieyeHne
[IporpammHoe oOecriedeHre BKIIOYAET Y4EOHO-METOAMYECKHE MAaTepHalibl B 3JIEKTPOHHOM

BUJIE, JUIICH3MOHHOE TIporpammHoe oOecrieuenue st CAD-monenupoBanust u ynpasienus 3/1-
MOJIeJIbIO TIPU MTOATOTOBKE 3a/iaHust s 3 /[-nmeuatu ¥ npoTOTUIHPOBAHUS.

4.6  CoBpemeHHbIe NpopecCHOHAJIBbHBIC 0a3bl JaHHBIX W HMHG(pOPMAaLHOHHBIE
CIIPaBOYHbIE CHCTEMbI
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/

HNuTepHeT-pecypchl BKIIOYAIOT YU4EOHO-METOIUYECKHE MATepUalbl B 3JCKTPOHHOM BUJE,
MpeJCTaBICHHbIE HAa caliTe Mocnosurexa B pa3aene:

- «bubnmoTeka. DNEKTPOHHBIE PECyPChI»

http://lib.mospolytech.ru/lib/content/elektronnyy-katalog

- «bubmmoTeka. DIeKTPOHHO-ONOINOTEYHBIC CUCTEMBbD»

http://lib.mospolytech.ru/lib/ebs

- OBC «JIAHb». Komneknus «mkenepro-Texunaeckue Haykm» (http://e.lanbook.com);

- B/l monubix TekctoB HamuoHanbHbIX cranpaptoB (I'OCT, CHull, P, PAC u nap.)
«Texakcnept» (http://www.kodeks.ru);

- HayuHas snekTponHas oubaunorexka eLIBRARY.RU (http://elibrary.ru);

- OBC «YuuBepcuteTckas Oubnuoreka onnaii (www.biblioclub.ru);

- OBC «ZNANIUM.COM» (Www.znanium.com);

- OBC «lOPAUT» (www.biblio-online.ru).

5. MaTepHaJ’leO-TeXHI/I‘{eCKOC o0ecrneyeHue

Aynutopuu u naboparopuu kadenpst «OM/IuAT» AB2508, AB2509, a Taxxe naboparopus
«ApnutusHbie TexHonorun» AB5001(1). Ayautopun ocHaeHbl, KOMIBIOTEPHOU U TPOESKIIMOHHOM
TEXHUKOMU.

OO6opynoBanue n annmaparypa:

- Ob6opynoBanue it AAIUTUBHOTO pon3BoacTBa 3 /] mpuHTEpHI fabbster

- O6opynoBanue 11t AQAUTUBHOTO Tipou3BoicTBa 3 [ mpunTeps! Picaso;

- O6opynoBanue 111 AgauTHBHOTO Tipor3BoacTBa 3/ npuaTepsl Wanhao;

- Ob6opynoBanue ans AanutuBHoro npousBoactsa 3J] mpunrtepst V-Flash;

- O6opynoBanue 1 OcTOOpabOTKH MPOTOTHUIIOB;

- pacxoHbIe MaTepUabl;

- IPOEKTOP C KOMIBIOTEPOM U MOAOOPKOM MaTepuaioB JUIsl JCKIHMH 1 JaOOpaTOPHBIX padoT.

JlabopaTopHble MaTepHAaJIbI:

- [Ipumepsl 0OBEKTOB, MOTYYEHHBIX METOJAMH AIUTUBHOTO ITPOM3BO/ICTBA MO Pa3IMYHBIM
TEXHOJIOTHUM;

BeimonHenue 1a0opaTOpHBIX 3aHATUN MpEAIoaraeT UCIOJIb30BATh CIELUATIN3UPOBAHHBIE
nabopaTopuy NPEANPHUATHH M OpraHM3alui, HUMEIOIIHe COBPEMEHHOE OOOpYJOBAaHUE M OIBIT
IIPOBEJCHUS UCIIBITAaHU.
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6. MeTtoauyeckue peKOMeH AU
6.1 MeToanuyeckne peKOMEeHIAIUHM JIJIsl IPenoaaBaTeis 0 OPraHu3anun 00y4eHust
MCTOIII/IKa npenoaaBaHus JUCHUIIIIMHBI «OCHOBEI AJJUTUBHBIX TECXHOJIOT Ui» U pcanun3anus

KOMIIETEHTHOCTHOTO TMOJXOAa B H3JIOKEHHMM M BOCIPHUATHU TNPEIyCMATPUBAET MCIOIH30BaHUE
CIIEYIOUINX AaKTHUBHBIX M WHTEPAKTUBHBIX (OPM TPOBEICHHS TPYNIOBBIX, WHIWBHIYaJIbHBIX,
AyJUTOPHBIX 3aHATHI B COYETAaHUU C BHEAYJUTOPHOU paboToii ¢ 1enbio GOpMUPOBAHHS U PA3BUTHS
poeCCHOHAIBHBIX HABBIKOB 00YYaIOITUXCSI.

OCHOBHOE BHMMaHHUE NPU U3Y4YEHUU JUCHUIUIMHBI «OCHOBBI aJUTHBHBIX TEXHOJIOTUI» B
pasnene «OCHOBBI a1 TUTUBHOTO POU3BOJCTBA» CIEIYET yAEIITh BHUMAaHUE U3yUYEHHIO OCHOBHBIX
HNOHATHM B o00nactu OBICTPOr0 MNPOTOTUIHUPOBAHMSA, OCHOBHOTO MpPHHLMIA W NPUMEHEHHUs
TEXHOJIOTUH

[Tpu uzyuenun paszznena «lIpoueccs» HEOOXOAMMO MMO3HAKOMUTH YUAIIUXCS C MPOLECCAMU
KOTOPBIE 3aJI0’)KEHBI B OCHOBE TEXHOJIOTHA TUTHBHOTO MPOU3BOCTBA

[Ipu wsyuenun pasnena «TexXHONOTMW» OCHOBHOE BHHUMAaHUE HEOOXOIUMO YIETSATh
CYLIECTBYIOIIMM TEXHOJOTHSAM, OOOpyIOBaHMIO, MaTepuajlaM, KOTOpble HCIOJNb3YIOTCA MpHU
aJITUTUBHBIX IPOU3BOJCTBAX

Teopernueckoe U3yueHHEe OCHOBHBIX BOIIPOCOB Pa3/IeNIOB AUCIUILIMHBI JOJKHO 3aBEpIIATHCS
MPaKTHYECKON paboTOM.

Jlis  akTUBU3alMM  y4eOHOTO Tmpolecca MpU H3YYEHUH JUCIHIUIMHBL  3(PPEeKTUBHO
NpUMEHEHHE TPe3eHTAUN IO Pa3IMYHBIM TeMaM JIEKIIUK U Ta00paTOPHBIX paboT.

Jl1st ipoBeIeHNsI 3aHATHH 110 TUCIUITIIHE UCTIONB3YIOTCS CPEICTBA O0YUCHUS:

- yaeOHMKH, HHPOPMaLMOHHBIE pecypchl HTEpHeTa;

- CIIPaBOYHbIE MaTepHallbl 1 HOPMAaTUBHO-TEXHUUECKAs JOKYMEHTALIMS;

- METOJUYECKUE YKa3aHUs /7S BHIIOJIHEHNUS JJaOOPATOPHBIX padoT.

I[Ipy nOpoBeaeHWM 3aHATHI 1O JUCHUIUIMHE TpuMeHsierca cuctema CJJO -
Ims.mospolytech.ru. Ha mnatpopme C/IO nmo nucnumianHe MoOryT ObITh pa3MelleHbl ydeOHbIE,
METOAMYECKHE U MHbIE MAaTEpUaIIbl CIOCOOCTBYIOINE OCBOCHUIO AUCLUIUINHBI CTYAEHTOM.

[Ipu mpoBeneHNH 3aHATHIA TAK)KE MOTYT OBITh PeaTn30BaHbl TakKe (OPMBI Kak BEOMHAPHI (Ha
wiatpopme ZOOM, Webinar, TOJIK), onnaiiH TecTupoBaHHE, NMPOMEXKYTOYHAs AaTTECTALUS C
NPUMEHEHHUEM DJICKTPOHHBIX CPECTB.

6.2 MerToanueckue ykazaHus 1 00y4arOIMXCs 10 OCBOCHUIO M CIHMIIIMHBI

CamocrostenbHass paboTa SBISETCS OJHUM M3 BHIOB yueOHbIX 3aHsaTHid. Llens
CaMOCTOSITENIbHOM pabOThl — MPaKTUYECKOE YCBOEHUE CTYAEHTaMHU BOMPOCOB aAUTHBHOIO
IIPOU3BOJCTBA, PACCMATPUBAEMBIX B ITPOLIECCE U3YUYECHUSI TUCLIUILINHBI.

AynuTOpHas caMOCTOATENbHAs paboTa 10 JUCLUIIIIMHE BBINOIHAETCS Ha yU4EOHBIX 3aHATHAX
IO/l HENIOCPEACTBEHHBIM PYKOBOIACTBOM IIPETIOAABATENIA U IO €T0 3aJaHUIO.

BueaynutopHass camocTrosiTenbHas paboTa BBINOJHIETCA CTYJEHTOM IO  3a/laHUI0
npernojaBaTess, Ho 0€3 ero HemoCPEACTBEHHOTO Y4acTHs

3aga4m caMoCTOsATeILHON PadoThl CTyIeHTA:

- pa3BUTHE HABBIKOB CAMOCTOSTENILHON yueOHOM padoThI;

- OCBOGHHE COJICP)KaHHS JUCIUTUINHBL,

- yrayOlieHue collepyKaHus U OCO3HAHWE OCHOBHBIX TIOHSATHIA AUCUUTUINHBL,
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- ICTIOJIb30BaHNE MaTepHaia, COOpaHHOTO U MOJyUYEHHOTO B X0/1€ CAMOCTOSATENIbHBIX 3aHATUI
U1 3 PEKTUBHOM MOATOTOBKH K U HEpEHIINPOBAHHOMY 3a4€Ty WIH SK3aMEHY.

Buabl BHeay1UTOPHO# caMOCTOATEIbHOM PadoThI:

- CaMOCTOSTEIBHOE U3YYCHUE OT/ACTBHBIX TEM JUCIUTUIHHEL,

- IOJrOTOBKA K JIGKIIMOHHBIM 3aHSATHSAM;

- IOJITOTOBKA K J1ab0paTOpHBIM paboTam;

- BHIMTOJTHEHHUE 33JJaHUH M0 PELICHUIO TUITMYHBIX 3319 ¥ yIPaKHEHUIA;

J171s1 BBIIOJTHEHUS JTFOOO0TO BHJIA CAMOCTOSITEIIBHOM PabOThl HEOOXOIUMO TIPOMUTH CIICTYFOIINE
OTaIllbI:

- OMpEeJIeTICHHE [ETH CAMOCTOSTEIbHON pabOTHI;

- KOHKpPETH3aIlUs MTO3HABATEIIFHON 3a1a4K;

- BEIOOp a/IEKBaTHOTO Crioco0a JAEHCTBHS, BEAYIIETO K PEIICHUIO 331a9H;

- TUTAaHUPOBAHKE PAOOTHI (CAaMOCTOATEILHOM UITH C TIOMOIITBIO TIPETIOIaBATENs ) HAJl 3aJaHUEM;

- OCYIIECTBIICHHE B TPOIECCE BBHIMOJHEHUS CAaMOCTOSTENLHOW pabOThl CaMOKOHTPOJIS
(MTPOMEKYTOYHOTO M KOHEUHOT0) PE3yJIbTATOB pa0OThI M KOPPEKTUPOBKA BBITOJIHEHHS PAOOTHI;

- Ipe3eHTaIus paboTHI.

7. DOoH/ OLICHOYHBIX CPEICTB

7.1 OuneHo4HbIE CPEACTBA
B mporecce oOydeHHs HCTOIB3YIOTCS CIEIYIONME OICHOYHBIE (OPMBI CaMOCTOSATEIHLHOMN

paboTHl CTYJCHTOB, OIICHOUYHBIE CPEACTBA TEKYIIETO KOHTPOJSI YCIIEBAEMOCTH U TMPOMEKYTOUHBIX
aTTEeCTaIlUuU:

— TIOJATOTOBKA W BBIITOJIHEHHUE JIAOOPATOPHBIX padOT, MX 3aIUTa.
— 3AUYET.
OLIeHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH BKJIFOUAIOT KOHTPOJIBHBIE BOIIPOCHI

u TECTUPOBAHUE.
[IpomexyTouHas arrecTaus (3a4€T) IPOBOAUTCSA B CPOKHU, YCTAHOBJICHHBIE YTBEPKIEHHBIM
pacnucaHueM 3a4€THO-IK3aMEHALIMOHHON CECCHUM.
Jlo naTel mpoBeaeHUS MPOMEKYTOUHOM aTTECTAllMU CTYIEHT J0JKEH BBIMOJIHUTH BCe PabOThI,
MpeayCMOTPEHHBIC HACTOSIIEH pabodeil mporpaMMOn TUCITUTIITUHBI.
[Tepeuens 00s3aTeNbHBIX pabOT U OpMa OTUYETHOCTH 10 HUM MPECTABICHBI B Ta0IHIIE

Ne
0C Buzib paboTel dopma OTYETHOCTH U TEKYIIETO KOHTPOJIS
OneHka cnocoOHOCTH CTyJE€HTa HPHUMEHHUTh IOJIYYEHHBIE DaHee
| JlaGopaTopHble |3HaHMS MJIsi TPOBENEHUS aHalIM3a, OMbITa, OHKCIEPUMEHTA MU
pab6otsl (JIP) BBITIOJIHEHHSI TIOCJICAYIONIMX pacyeToB, a TaKKe COCTaBJICHUS
BBIBOJIOB
IIpoaykT camocTosATeNbHOW pabOThl CTyIEHTa, MPEACTABISIONINN
2 TECT co0OM KpaTKUil ONpoC TOJYYEHHBIX PE3yJbTaTOB HW3YUYEHHOTO
MaTepuana mno gucuuminHe. Tect mpoxomut B cucteme JIMC,
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cocTout u3 20 BOMpOCOB.

*Ecnu He BBIMOJHEH OJIMH WK OoJiee BUIOB yueOHOU padoThl, yKa3aHHBIX B TaOMuIIe,
MpPeno/iaBaTelib UMEET MPABO BBICTABUThH HEYAOBIECTBOPUTENIBHYIO OLIEHKY WK HE JOIYCTUTh K
IIPOMEKYTOYHON aTTECTaLUU.

dopma npomexkyTouHoii arrectanuu: 3AYET.

[IpomexxyTounas arrectanus oOydarommxcst B popMe 3adeTa IpOBOJUTCS MO pe3yIbTaTaM
BBITIOJITHEHHSI BCEX BHJIOB YUeOHOUW pabOThI, MPEIyCMOTPEHHBIX paboveil mporpaMmMon 1o JaHHOU
JUCIUIUIMHE (MOJYJII0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH B
TeyeHne cemectpa. OleHKa CTEMeHH MOCTIKEHUS OOYydYalolUMUCS IUIAHUPYEMBIX Pe3yJbTaTOB
o0ydeHus MO AUCHUIUTUHE (MOIYJI0) MPOBOAMUTCA TMPENOJaBaTeNeM, BEIyIIUM 3aHITHUS IO
JUCLHUIUIMHE (MOIYII0) METOZOM AKCIEPTHOM olleHKH. [1o uToramMm nmpoMexyTo4HO# aTTecTaluy 1o
JTUCLUILTMHE (MOJIYJII0) BBICTABIISIETCS OlleHKa «3auTeHo» uin «HE 3aureno»

K npomexyTouHoil aTTecTalMyd JOMYCKAalOTCS TOJIBKO CTYACHTBHI, BBINOJIHUBIIME U
3alUTHUBIINE JIA0OpAaTOpPHBIE PAOOTHI B MOJHOM 00BbeMe MO aucuuriuinHe «OCHOBBI aIIUTUBHBIX
TEXHOJIOTHID.

Bompockl a5 MOATOTOBKM K aTTecTallid MO JUCHUIUIMHE «OCHOBBI  aJAMTUBHBIX
TEXHOJIOT Uil

1. OOmee mnpeacraBieHHEe O IMpolecce aITUTHBHOE MPOM3BOACTBO. OTambl Mpolecca
U3TOTOBJICHHSI IPOTOTHIIA.

2. AnnuTUBHOE NMPOU3BOJCTBO KAaK BMJ Ipoliecca NPOTOTUNUPOBAHUA. OCHOBHBIE BH/IbI
aJIUTUBHOTO MPOU3BOJICTBA.

3. bsictpoe mnpororunupoBanue. Paznuume Mexay aAJIUTUBHBIM NPOU3BOACTBOM U
00paboTkoit u3aenuii Ha crankax ¢ UITY.

4. PeBepc-MHKMHUPHUHT KakK BUJ Tporecca npoTotTunupoBanus. Co3gaHue TPEXMEPHBIX
00BEKTOB.

5. Coznanue uznenuii (mpoToTHIOB) ¢ ucnoib3oBanueM YITY (rpaBupoBanbHbIi, Gppe3epHbIit
CTaHOK). DTaIbl MpoLiecca U3rOTOBJICHUS TPOTOTHUIIA.

6. Crepeonurorpadus (SLA-texnonorus). O6opynoBanue. Martepuan NpuMeHIEMbIid Tpu
Crepeonutorpadum.

7. O61as nocaea0BaTeabHOCTh aJAIMTUBHOTO MMPOU3BOICTBA. DTaIbl [TOCIEI0BATEILHOCTH.

8. DkcTpy3us Kak BMJ Ipoliecca aJAMTUBHOIO IpousBojcTBa. [lpuHuMN nelcTBus.
VYrpasiieHrne oOpueHTALMN U3JIEHs IPU SKCTPY3UH.

9. Texnonorus 3D-neuatu FDM (Fused Deposition Modeling) . O6opynoBanue. Marepua.

10. TIpouecc nuaBieHus NOPOIIKOB B chopMupoBaHHOM cioe. Buasl cnexanust (SLS, SLM-
TEXHOJIOTHH ).

11. Texnonorusst MIM,PolyJet. [Ipunnunuanshas cxema. OcoOeHHOCTH. MaTepuansbl.

12. Dnextponno-nydyeBoe tuiasneHue (Electron Beam Melting nmu EBM). CpaBaenue
IUIaBJIEHUS OpOIIKOB MeToioM EBM ¢ MeTonom nazepHoro criekanus SLM-TexHooruu.

13. IlnaBneHue MOPOIMIKOB B C(HOPMUPOBAHHOM CJIO€ KaK TEXHOJIOTHS aJAUTHBHOTO
IIPOU3BO/ICTBA.

14. IIponeccwr HampaBinenHoro sHeproBkiana (DED- Directedegergydeposition). Oomee
OIMCaHue mpoliecca.
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15. Marepuaiibl, IpUMeHsIEMbIE IPU AJAUTUBHOM IIPOU3BOJCTBE.

16. IlnaBneHue MOPOIIKOB B C(OPMHUPOBAHHOM CJIO€ KaK TEXHOJOTHS aJTUTHBHOTO
IIPOU3BOJICTBA.

17. PaboTa ¢ mopomKaMu Mpyu TEXHOJIOTHSX JTa3epHOTo criekaHus. Beibop cnocoba momaun,
CHCTEMBI T0JJauu Nopolika. BoccraHoBineHne octaTka MopoIka nocie 00paboTKH.

18. CenextuBHOE criekanue mopomkos (SLS-texHomorus). Meroauka nporecca. Marepuabl

19. Matepuainsl npuMeHsieMble IPH TEXHOJIOTUSAX CHeKaHUs(IUIaBICHHUS) TOPOILKOB.

20. TexHonmoruss KOMIBIOTEPHOIO MOJEIUPOBAHUS M IIPOEKTUPOBAHMS B aJJUTUBHOM
IIPOU3BO/ICTBE.

21. OGnacTi npuMeHEeHHsl aJIMTUBHOTO Nipon3BoacTBa B cpeae CAIIP.

22. Cuctembl, YYHUTHIBAIOLIUE W3TOTOBJIEHUS MPOTOTUNA (MCHOJIb30BAHUE TOAJIONKEK,
SHEprusi, MaTepHuall, TOYHOCTh, CKOPOCTb IIPOU3BOJICTBA).

23. TexHOJIOTMM ® TIPOIECCHl TMPOEKIIMOHHOW (OTOMONMMEpPHU3AlMd B BaHHE C
MCIIOJIB30BaHUEM MACOK.

24. TIloctobpaboTka Kak 3Tam MOJy4EHHUS NpoToTHna. MeToisl HOCTOOpabOTKH MpHU
aJIUTUBHOM IIPOU3BOJICTBE.

25. TlocroOpaboTka Kak JTal IMOJy4YeHHs MPOTOTUIA. Y IAJIEHHUE ECTECTBEHHOH U
UCKYCCTBCHHOMU MOAICPKKH.

26. [Ipunuun ¢orononumepusannu. OCHOBHbBIE CLIOCOOBI, 000PY/1I0BaHHUE, BUJIbI U3ITYUECHHUS,
pacxoayeMble MaTepHalbl.

27. ObopynoBaHue, IPUMEHSIEMOE MPH U3TOTOBICHUU MPOTOTHUIIA METOAAMHU AJUTHBHOIO
IIPOM3BOICTBA.

28. CenexktuBHOE crekanue mopomkoB (SLS-texnomorus). Meroauka mporecca.
Marepuainsl.

29. XKunxodaszHoe criekaHue MopoIlka, YaCTUYHOE I1aBieHue. Texnonorus SLS.

30. Texnonorus 3D-newatn FDM. Ilapamerpsl Biausionie Ha TOYHOCTH BbIPAILMBAHUS
uznenui meronoM FDM.
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IIxana oneHNBaHUA

Onucanmne

3AUYTEHO

BremmonHensr  Bce  BuAB  y4eOHOW  pabOTHI,
pegycMOTpeHHble paboueil mporpammoin. CTyaeHT
JEMOHCTPUPYET  COOTBETCTBME  3HAHWM,  YMEHUH,
onepupyeT NpUOOPETEHHBIMH 3HAHMAMHU, YMEHUSIMH,
HaBbIKAMH, MPUMEHSIET UX B CHUTYyalUsX IOBBIIICHHON
CIIO)KHOCTH, HE  HCHBITBIBACT  3aTPyAHEHUH  IpHU
AQHAJIMTUYECKUX Ollepalusax, IEPEeHOCe 3HAaHUM U YMEHUI
Ha HOBbIE, HECTAHJAPTHBIE CUTYALIHH.

BoimonHensl  Bce  BUABI  y4eOHOU  paboTHI,
MpeayCMOTpeHHbIe  paboueit mporpammoit. CryaeHT
JEMOHCTPUPYET YaCTHYHOE COOTBETCTBHE  3HAHHIA,
YMEHUH, ONepupyeT MNpPUOOPETEHHBIMU  3HAHUIMH,
YMEHUSIMH, HaBBIKAMHU, IPHUMEHSET HUX B CUTyalUsIX
MOBBIIIEHHONW cl0kHOCTU. Ilpu 3TOM MOryT OBITH
JIONYIIEHbl HE3HAYMTEJbHbIE OIIMOKH, HETOYHOCTH,
3aTpyAHEHUS NIPU AHATUTUYECKUX OIEpalusixX, MepeHoce
3HaHUI U yMEHUIl Ha HOBbIE, HECTAHAAPTHbIC CUTYAIUH.

HE 3AYTEHO

He BbimonHeH onuH unu Oosiee BUIOB y4eOHOMH
paboThl, TPEAyCMOTPEHHBIX paboueil mporpamMmoil.
CTyneHT [eMOHCTpUPYET IIOJIHOE OTCYTCTBUE WIIHU
HEJIOCTAaTOYHOE COOTBETCTBHE 3HAHUM, YMEHUH,
JIOTIYCKAlOTCAd  3HAUYUTEIbHbIE OLIMOKH, MPOSBISAETCS
OTCYTCTBME 3HAaHMH, YMEHMI, HaBBIKOB IO psIy
IIOKa3aTeseH, CTYACHT HE MOKET OIIEPUPOBATH 3HAHUSAMU
U YMEHHSMH IIPU UX IIEPEHOCE HAa HOBBIE CUTYaLMH.




