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1. Ileab ocBOeHHUS JUCHUILIMHBbI

Lenstmu ocBOeHMS TUCUMIUTMHBI « MTHXXKUHUPUHT U PEUHKUHUPHUHI SIBISETCS:

- [OATOTOBKAa CTYJEHTOB K  JIEATEIbHOCTH B  COOTBETCTBUH  C
KBJIM(PUKALIMOHHOM XapaKTepUCTUKON OakaigaBpa 1o HalpaBJICHUIO;

- (¢dopMHpoBaHUE OOIIEMH)KEHEPHBIX 3HAHUW M YMEHUH 10 JaHHOMY
HaIpaBJICHUIO;

- M3y4YEHUE COBPEMEHHBIM CHOco0aM WHXUHHPUHTA U PEBEPCHUBHOIO
WHXKMHUPUHTA IS 337]a4 MAIIMHOCTPOEHUS;

- TOJyYEHHWE HABBIKOB CO3JaHUSl DJIEKTPOHHBIX TPEXMEPHBIX MOJenei
(dopMooOpasyrolux MNOBEPXHOCTEH MeToaaMu OHUGPOBKHM OyMaKHBIX WIH
AJNIEKTPOHHBIX HOCUTENEeH U (PU3NYECKUX OOBEKTOB;

- aHaJU3 JAHHBIX OLIM(PPOBKHU MOJYUEHHBIX MOJIEIIEH;

- H3y4YeHHUE COBPEMEHHOro OOOpyAOBaHUS Ui BBINOJIHEHHUS 3a]ad
WHXUHUPUHTA.

2. Mecto nucuumiinHbl B cTpykrype OII

Huctumnmaa  «AHKAHUPHHT W PEeMHXKMHUPHHT»  BXOJUT B
oOpa3oBaTelpbHYI0 MpOrpaMMy TIOATOTOBKM OakajmaBpa TI0 HANpaBICHHIO
noarotoBku 27.03.01 «CtanaapTu3anusi ¥ MeTPOJIOT USI».

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJabTATOB O0y4YeHHMs MO JIUCHHUILIUHE,
COOTHECEHHbIE C MJAHMPYEMbIMH Pe3yJbTATAMM OCBOEHHs 00pa3oBaTebLHOI
NporpamMmbl

B pesynbprate oOCBOCHHS AUCIUIUIMHBI y OOydaromuxcs (GOpMUPYIOTCS
CIEAYIOIINE KOMIIETCHIINU

B pesyiabTaTe ocBOCHUSA

Kon oOpa3oBaTeIbHOM IlepeyeHb MIIAHUPYEMBbIX Pe3yJIbTATOB

KOMIIeTeHIIHM U NporpamMmbl 00y4yaruuincs 00y4YeHus M0 JMCUMILINHE

J0JI7KeH 00J1a1aTh

[Tonnmaer 0a3oBbIe TIPUHLHUIIBI
Crnioco0eH npuHUMAaTh (GYHKIIMOHUPOBAHUSI MAaKPOIKOHOMUKH U
000CHOBaHHbIE HKOHOMUYECKOTO Pa3BUTHS, LIEJIU U BUJIbI

YK-10. SKOHOMUYECKHE PEUIEHUSI B | Y4acTHs TOCYAApCTBA B IKOHOMHKE
Pa3TUYHBIX 00JACTIX [Ipeacrasnsier OCHOBHBIE
KU3ZHEACSITEIIbHOCTU 3aKOHOMEPHOCTH  (DYHKIIMOHUPOBAHUS
MHUKPOIKOHOMUKHI u (hakTopsl,
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B pe3yJibTaTe 0cBOeHUs

Kon o0pa3oBaTeIbHOM Ilepedyenb NuIaHNpyeMbIX pe3yJIbTATOB
KOMIIeTeHIIUH NPOrpaMmbl 00y4arommics 00y4yeHHs 0 TUCHUILINHE
J0JIKeH 00J1a1aTh
obecrneunBaronye panuoHaIbHOE
UCII0JIb30BAHUE PECYPCOB U JOCTHXKEHUE
3(pPEKTUBHBIX pe3ynbTaToB
JESITENIbHOCTH

[IpumeHsieT METOBI IKOHOMHUYECKOTO U
($buHaHCOBOTO TJITAHUPOBAHUS JUIS
JOCTHKEHHUS ~ JIUYHBIX  (DMHAHCOBBIX
nesei, HCTIOJIb3YET aJieKBaTHBIE
MOCTaBJIEHHBIM  1I€JsIM  (PUHAHCOBBIE
WHCTPYMEHTHl  YIPaBJICHUS  JIMYHBIM
OI0/DKETOM, ONITUMHU3UPYET COOCTBEHHBIE
(buHaHCOBbBIE PUCKH

4. CTpyKTYpa 1 cofep:KaHue TNCIUILIHHBI

OO0m1ast TpyI0EMKOCTh JUCIMIUIMHBI COCTaBIISACT 5 3a4CTHBIX CIUHHIIBI, T.C.
180 akamemuueckux dyacoB (m3 Hux 90 wyacoB camocTosTeNlbHas pabdora
CTYJICHTOB).

CoaepxaHue TUCHUIUINHBI

IIpoyeccwi

OcHosHble — npoyeccvl,  NpuMeHsemvle 68  MEXHONO2UAX  ObICMPO2o
npomomunuposanusi. OCHOBHOU NPUHYUN NOCMPOEHUA @uU3UUecKo20 00beKma
MemoOoOM  ObICMPO2O0 NPOMOMUNUPOBAHUA U  AOOUMUBHO20 NPOU3IBOOCMEA.
Obaacmu npumenenus npomomunos. Beedenue u 6azosvie npunyunsi.

Quzuueckue npoyeccel, Jaexcawjue 6 OCHOBe MEXHONO2Ull ObICMPO2O
npomomunuposanusi. OcobenHoCmuy MexHonI02Ul, NPeuMyuwecmsea u HedoCmamKu
mexnono2uu. Mamepuansl u ux xapakmepucmuxu.

lloooeporcusarowue cmpykmypol. Ocnosnoul npunyun 3D neuamu. Obracmu
npumenenusi 3D neuamu.

Texnonozcuu

IIpoyecc D@omononumepuzayuu. Hcmopusa. O630p xumuueckoeo cocmasa
Gpomononumepos.  OcHoguvie  cnocodbwvl  omonorumepusayuu.  Macounoe
usnyyenue. DLP mexunonocuu. LED uznyuenue.

Texnonoeuu NPOMOMUNUPOBAHUSL OCHOBAHHbLE Ha npoyecce
gomonumepuzayuu. Texunonoeus SLA. Texnonoeus SGC, FTI, DLP. Texnonoeus
MJIM. Texnonoeus PolyJet.

Cmepeonumoepagus  npumep nocmpoenus. Mukpocmepuorumozpaguu.
IIpoyecc homononrumepezayuu yepesz npoeKYuoOHHYO MAcKy.,




Ilpoyecc Oxcmpyszuu. Texnonocuu npomomunupo8anusi OCHOBAHHbIE HA
npoyecce skcmpysuu Texuonozus FDM u FFF.

Konmponw nepemewenue. Pacuem mpaexmopuu. Mamepuanwi.

Texnonozuu npomomunuposanus, OCHOBAHHbIE HA CHEKAHUU U NIA6JNeHUU
nopouwikooopasuvix mamepuanos. Texuonoeus SLS. Texnonoeus SLM/EBM/DMD.

Mexanusm cnexanusi nopowka. Ilepepabomka nopowrog Ilo0xo0bl K
U320MOBNECHUIO MEeMALIUYecKUx U Kepamuueckux npomomunos. Bapuanmul
CeneKmueHo20 cnekanus nopoukos Mamepuan u npumenenue.

Hcxoonvie oannvle

Hngopmayus o noocomosxu mooenu (stl, pacnonroscenue u m.o.)STL ¢aiin —
Gdopmam aiina 051 Xpanerust OAHHBLIX 0 MPEXMEPHOU MOOeaU

IIpoepammnoe obecneuenue onsi noocomosxku STL ¢hatin onsa 3/ neuamu.
Owiubku u ucnpasienue mpexmeprot mooeau. Iloooepoicusarowue cmpykmypoi

5. O6pa3oBaTe/ibHbIE TEXHOJIOTUU
Mertoauka mpenojaBaHus AUCIHUILIMHBI U pealu3alis KOMIIETCHTHOCTHOTO

NOAXO0Ja B  M3JIOKEHUM W  BOCOPUSATHUM  MaTepuajia MNpeaycMaTpUBaEeT
UCIIOJIb30BaHUE CJCAYIONIMX AKTUBHBIX M HMHTEPAKTUBHBIX (OPM TPOBEICHUS
3aHITHH:

- IOITOTOBKA, TIPEJICTaBICHUE U 00CYXIECHUE TIPE3CHTAIIMN Ha TTPAKTHUECKUX
3aHATUIX;

- HCTOJIb30BAaHUE HHTEPAKTUBHBIX (POPM TEKyIIETOo KOHTPOIS B Qopme
ayJAMTOPHOTO U BHEAYTUTOPHOT'O TECTUPOBAHUSI;

- MOJTOTOBKA, MPEACTaBICHNE U OOCYXXJeHHE pedepaToB Ha MPAKTHUCCKUX
3aHATUSIX.

6. OueHouHble cpeacTBA AJsl TEKYIIEro KOHTPOJSA YCIEeBAeMOCTH,
NMPOMEKYTOUHOM ATTECTAIMM MO UTOraM OCBOEHHSI JUCHUIIUHBI U y4eOHO-
MeToAnYecKoe odecneyeHue caMoOCTOSTe/IbHOI Pad0ThI CTYA€HTOB

IIpomexyTouHasi aTrecTanus MO JUCUUILUIMHE MPOBOAUTCS B BUJIEC 3a4eTa
Ha TEPBOM CEMECTPE U IK3aMeHa Ha BTOPOM CEMECTPE C YUYETOM pPE3YyJIbTaTOB
TeKyLIero KOHTPOJIsl yCIIEBAEMOCTH.

[lo uroram mpoMeKyTOYHOI aTTecTallid B MEPBOM CEMECTPE BBICTABIISIETCS
OILICHKA «3a4YTEHO», «HE 3aUTECHO.

ITo uToram NMpomMexXKyTOYHOM aTTECTALIMK BO BTOPOM CEMECTPE BBICTABIISECTCS
OLICHKA — «OTIUYHOY, «XOPOILOY, «YIOBJIETBOPUTEIHHOY,
«HEYJIOBJIETBOPUTEIHLHO.

JI71s1 moBeieHUsI TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH O OTACJIBHBIM pa3jielial
(TemaM) TUCHMIUIMHBI MOTYT MPUMEHSITHCS TECTOBBIC 3aJ]aHUS WM KOHTPOJIbHBIC
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BOIIPOCHI.
IIpomexyTouHas

arrecragusa IMIpoOBOAUTCA B  CPOKH, YCTAHOBJICHHBLIC

YTBEP>KJI€HHBIM PACIHCAHUEM 3aYETHO-3K3aMEHAILIMOHHOMN CECCHUM.

Jlo natel NpoBeNEHUA NPOMEKYTOUHOM aTTeCTallMM CTYACHT JIOJIKEH

BBIIIOJIHUTH BCC pa6OTBI.

DopMa NPOMEKYTOYHOU aTTECTALMM: 3a4YeT.

IIxana oneHUBaHNA

Onucanne

3auyTeHo

BeimonHensl Bce BHIBI y4eOHOW pabOTHI, MpEIyCMOTPEHHBbIE Y4eOHBIM
rtaHoM. CTyZleHT AeMOHCTPUPYET COOTBETCTBHUE 3HAHUM, yMEHUI1, HABBIKOB
TpeOyeMbIM  TOKa3aTelsiM, OINEpUpYyeT NPUOOPETEHHBIMH  3HAHHSMH,
YMEHUAMHY, HaBBIKAMHU, TPUMEHSIET HX B CHTyalUsX TOBBIIICHHON
cioxHocTH. [Ipu 3TOM MOTYT OBITH JIOMYIIEHBI HE3HAYMTENbHBIE OIIMOKH,
HETOYHOCTH, 3aTPyAHEHHs TpH aHAJUTUYECKUX OIepalusix, IepeHoce
3HAHWW U YMEHHH Ha HOBbIE, HECTAHJAPTHBIE CUTYAIHH.

He 3aureno

He BbImONTHEH 0JMH MK OoJiee BUJIOB YUeOHOW PaboThl, MPEAyCMOTPEHHBIX
yaeOHbIM TuTaHOM. CTymeHT JeMOHCTPHPYET HEMOITHOE COOTBETCTBHE
3HaHWW, yMEHWI, HAaBBIKOB TpPeOyeMbIM TMOKA3aTelsIM, JIOIYCKalOTCS
3HAYUTENbHBIE ONIMOKH, TPOSBISETCS OTCYTCTBHE 3HAHUH, YMEHUH,
HaBBIKOB M0 pAAY TIOKa3aTelel, CTYAEHT WCIBITHIBAET 3HAYUTENHHBIE
3aTpyJHEHUS MPH ONEPUPOBAHMHU 3HAHUSMHU U YMEHHUSMHU IIPH UX TEpPeHOCce
Ha HOBBIC CUTYallHH.

dopmMa IPOMEKYTOYHOM ATTECTALMM: IK3AMEH

Ixaja oneHNBaHUA

Onucanmne

OTianaHOo

Bremonaensr Bce Buabl y4eOHOW padOTHI, MPETyCMOTPEHHBIE y4eOHBIM
aHoM. CTyJIeHT AeMOHCTPUPYET COOTBETCTBHE 3HAHHUN, yMEHHUH, HABBIKOB
TpeOyeMbIM  MOKa3aTeNsM, ONEpHpPyeT NPUOOPETCHHBIMH  3HAHUSMH,
YMEHUSAMH, HABBIKAMH, NpPUMEHSET HMX B CHUTYalUsIX ITOBBIILICHHOM
crnokHOCTH. [Ipr 3TOM MOTYT OBITH JOMYIIEHBI HE3HAYHTEIbHBIE OIIMOKH,
HETOYHOCTH, 3aTPyJHEHHS NpH aHAJIUTHYECKUX OIepalusixX, HepeHoce
3HAHWH M YMEHHH Ha HOBBIE, HECTAH/IAPTHBIC CHUTYaITHH.

Xopomio

BemonHensr Bce Buabl yueOHOW padOTHI, MPETyCMOTPEHHBIE YUEOHBIM
wiaHoM. CTyOeHT JEMOHCTPUPYET HEIONHOE, IMPaBHIBHOE COOTBETCTBHE
3HAHWH, YMEHUH, HaBBIKOB TPEOYEMBIM IOKa3aTelsiM, JTMOO ecii MPU 3TOM
OBLTH JTOTTYTIEHB! 2-3 HEeCYIECTBEHHBIE OIMOKH.

Y IOBJIETBOPUTENBHO

BemonHensr Bce Buabl yueOHOW padOTHI, MPETyCMOTPEHHBIE YUEOHBIM
wiaHoM. CTyZIeHT IeMOHCTPHpYET COOTBETCTBHE 3HAHHH, B KOTOPOM
OCBEIlleHa OCHOBHAs, HawOoliee BakKHAS YacTh MaTepuana, HO HPH ITOM
JIOTTYIIEHA O/IHA 3HAYMTENbHAs OMIMOKA WM HETOYHOCTb.

HeynoBnerBopurenbHo

He BbimosnHen oguH nin 6onee BUAOB yueOHOW pabOThI, MPEAYCMOTPEHHBIX
yueOHpIM 1aHoM. CTyAEeHT IEeMOHCTPUpPYET HENOJIHOE COOTBETCTBHE
3HaHUH, yMEHHMH, HaBBHIKOB TpeOyeMbIM IIOKa3aTeNsM, JOIYCKAaroTCs
3HAYUTENIbHBIE OIIMOKM, TPOSBIAETCS OTCYTCTBHE 3HAHUH, YMEHHIl,
HaBBIKOB [0 psily IIOKa3aTeNiei, CTYyAEHT WCHBITHIBACT 3HAYUTENbHBIC
3aTpyJHEHUS NIPU ONEPUPOBAHUU 3HAHUSMHU U YMEHUSAMHU NP HX MEpPEHOCE
Ha HOBBIE CUTYallUH.




6.1. ®oHA OIEHOYHBLIX CPEACTB /sl MNPOBeJAeHHS] MPOMENKYTOUHOM
arrecTalMy 00Yy4aKIIMXCS M0 JUCHUILIMHE (MOYJIIO0)

6.1.1. lepevyeHb KOMIETEHINI ¢ YKa3aHUEM 3TaNoOB UX (POPMHUPOBAHUS B
npouecce 0CBOCHHs1 00pa30BaTebHOM MPOrPaMMbl

B pesynbprate oCBOEHUS MUCHUIUIUHBI (MOAYJs) (POPMHUPYIOTCS CIEAYIOIINE

KOMIIETEHIIUHN :
Kon B pe3yabTaTe 0cBoeHHs 00pa30BaTeIbHON MPOrpaMMbl 00y4aloIIMiica
KOMIIeTeHIIH U J0JIKeH 00J1a1aTh

VK-10 Crioco0eH npuHUMaTh 000CHOBAaHHBIE IKOHOMUYECKHE PEIIECHUS B Pa3IMYHBIX

00J1aCTSAX KU3HENEATETHbHOCTH

B  mpomecce ocBoeHus ~— 00pa3oBaTENbHOW  TPOTpaMMBI  JaHHBIC
KOMIIETEHIIUH, B TOM YHUCJIC MX OTACIIbHBIC KOMIIOHEHTHI, (JOPMHUPYIOTCS ITOATAITHO
B XOJI¢ OCBOCHHS OOYYAIONIUMHCS JHUCIUILIMHBI B COOTBETCTBUHU C YYECOHBIM
TJIAHOM M KaJIeHJIapHbIM TpauKoM y4eOHOTO TpoIiiecca.

6.2.2. Onucanue noka3sareJieii 1 KpUTepUeB OLIEHUBAHUS KOMIIeTeHIIUIA,
(popMHpPYeMBIX 10 HTOTaM OCBOEHUS AUCUUILUINHBI (MOIYJIf), ONMCAHNE HIKAJ
OLIeHHBAHMUS

[lokazaTteneM OlLIEHMBaHUS KOMIIETEHIIMM Ha pa3IUYHBIX »dTamax uX
dbopMupoBaHus  SABIAETCS ~ JOCTHKEHUE  OOydYaroMIMMHCS  TUIAHUPYEMBIX
PE3yNbTaTOB 00YUYEHUS MO0 TUCIUILTHHE (MOIYIIIO).

YK-10. CriocoGeH npuHuMaTh 000CHOBaHHBIE IKOHOMUYECKHE PEIICHUSI B Pa3IMYHBIX 0071acTIX

KHU3HCACATCIIbBHOCTH
Kputepun onennBanus
IHoxa3aTenun

2 3 4 5
[Toanmaer 6a3oBBIE OObyuarommiics OObyuarormmiics Ob6yuatommiics OO6yuatommiics
TIPUHIUIIBI JEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHUPYET
(YHKIIMOHUPOBAHUSL | TIOJIHOE€ OTCYTCTBHE | HETIOTHOE YJaCTHYHOE MOJIHOE
MaKpO3KOHOMUKH U WIN HEAO0CTATOYHOE | COOTBETCTBUE COOTBETCTBHE COOTBETCTBHE
3KOHOMHYECKOT O COOTBETCTBHUE 3HaHUM. 3HAHUM. 3HAHMH.
pa3BUTHSL, LIETHU U 3HAHUM. Homyckarorcs Homyckatorcs OO6yuatormiics
BHBI yIaCTHS 3HAYHUTEIbHBIC HE3HAYHUTEIbHBIC CBOOOZTHO
TOCYIapCTBa B OIIOKH, OIINOKH, orepupyer
9KOHOMHUKE TIPOSIBIISIETCS HETOYHOCTH, MpHOOPETEHHBIMHU
[Ipencrasnser HEIIOCTaTOYHOCTh 3aTpyIHEHHS MpY | 3HAHUSIMU.
OCHOBHBIE 3HaHUH, TO0 POy | aHATUTHYECKHX
3aKOHOMEPHOCTH MOKa3aTeseH, oreparnmsix.
(YHKIIMOHNPOBAHNUS o0ydatormmiics
MHUKPOIKOHOMUKH 1 HCTIBITHIBACT
(axTopsl, 3HAaYNUTEIbHBIC
obecreunBaronye 3aTpyJHEHHS pu
panroHaIbHOE OINEePUPOBAHUN




HCIOJIb30BAHHE
pecypcoB u
JOCTH)KEHHE

3HaHUSAMHU TIpU  UX
NEpEeHOCC Ha HOBBIC
CUTyalluu.

3¢ PEKTUBHBIX
pe3yNbTaToB

TS TENTLHOCTH
[pumMensieT METOIBI
SKOHOMHUYECKOTO U
(bMHAHCOBOTO
TUTAHUPOBAHUS JUISI
JIOCTHKEHHS JINYHBIX
(hMHAHCOBBIX IIEIICH,
UCTIONB3YeT
a/IeKBaTHBIE
TIOCTABJICHHBIM LIEJISIM
(rHAHCOBBIE
HHCTPYMEHTBI
yIpaBICHUS JTHYHBIM
OIOIKETOM,
ONTUMH3UPYET
COOCTBEHHbIE
(bPMHAHCOBBIE PUCKH

7. Y4deOHo-MeTOoaMYecKOe M  HMH(POPMALMOHHOE  obecrevYeHue
AUCUMIIJIMHBI:

a) OCHOBHAas JIMTEpaTypa

I. CycnoB, A.I. Haykoemkne TEXHOJIOIMM B  MAaIIMHOCTPOEHHH.
[OnexTponnsiii pecype] / A.I'. Cycnos, b.M. ba3pos, B.®. be3bs3brunsiii, 1O.C.
ABpaamMoB. — DIEeKTpoH. 1aH. — M. : MamuHocTtpoenue, 2012. — 528 c.

0) 10MOJTHUTEJILHAS JIUTEepaTypa

1. . Twubcon, M. Pozen, b. Crakep. TexHomorun AJIUTUBHOTO
npou3BojacTBa, M.: Texnochepa, 2016. — 646 c.

2. B.H. Anmntudepona. [TopomikoBasi TEXHOJOTHS caMOPaCIIPOCTPAHSIIOIIETOCS
BBICOKOTEMIIEPATYpPHOTO CHHTE3a marepuayioB - M. Mamunoctpoenue 2007 -
567c.

B) IPOrpamMMHoOe odecreuyeHre U HHTePHeT-pecypChl.
8. MarepuajibHO-TeXHUYECKOe oOecreyeHne JUCHUNIUHbI

Crnenmanu3upoBaHHbIe ydeOHbIe Tabopartopun kadenpsl «CTaHmapTU3aIms,
METPOJIOTHS U CePTUDUKAIIH.

9. MeTtoauyeckue peKOMEHIAUMHM JJIsI CAMOCTOSITEIbHOW  PpadoThI
CTYIEHTOB




CamocrosTenbHas paboTa sIBISIETCSI OJHUM U3 BUAOB y4eOHbIX 3aHATUH. Llenb
CaMOCTOSATETIbHON PabOThl — NPAKTUYECKOE YCBOEHHE CTYIEHTaMH BOIPOCOB,
paccMaTpUBacMBbIX B IIPOLIECCE U3YYEHUS TUCLUIUIMHBL.

AynutopHas camocTosTeNbHass paboTa MO AMCLUMIUIMHE BBIMOJHAETCS Ha
y4€OHBIX 3aHATHUAX IMOJ HEMOCPEIACTBEHHBIM PYKOBOJCTBOM IPENOAABATENS U IO
€ro 3aJaHulo.

BHeaynuTtopHass camocTrosiTenbHas padoTa BBIMNOJIHSAETCS CTYACHTOM IIO
3aJIaHUIO MpeToaaBaTelis, HO 0€3 ero HeMmOCPEICTBEHHOI0 Y4acTHs

3agaum caMoCTOATENbHOI PA0OTHI CTYACHTA !

- pa3BHUTHE HABBIKOB CAMOCTOSITEILHOM Y4eOHOU paboThI;

- OCBOCHUE COJICP)KAHUS TUCIUILIVHBI,

- yrayOJeHue cojiepKaHusl 1 OCO3HAHUE OCHOBHBIX MOHSATUHN JUCIUIIMHBI;

- WCMONBb30BaHHME Marepuana, COOpPaHHOr0 M TMOJYYEHHOrO0 B  XOJe
CaMOCTOSITEIbHBIX 3aHATUN TS s pexTuBHOM NOATOTOBKH K
b depeHIMpOBaHHOMY 3a4€Ty U 9K3aMEHY.

Buabl BHeayAUTOPHOI caMOCTOATEILHON PadoThI:

- CAMOCTOSITEIIbHOE U3YyYEHUE OTAECIBbHBIX TEM JUCLMUIUINHBI;

- IOJArOTOBKA K JIEKIIUOHHBIM 3aHATHUAM;

- IOAIFOTOBKA K JJa0OpaTOPHBIM paboTam;

- BBIIIOJIHEHHUE JTOMAIHUX 3aJaHUH 110 3aKPEIUICHUIO TEM;

- BBIIOJIHEHUE JOMAIIHUX 3aJaHUM 10 pPELIECHUIO TUIMYHBIX 3aJa4 MU
YIIPa)KHEHUM;

- cocTaBjeHHe U 0hopMIIEHUE TOKIAI0B U pedepaToB MO OTAEIbHBIM TEMaM
IPOrPaMMBbl;

- Hay4HO-HCCJe10BaTeNbCKast paboTa CTYACHTOB,;

- y4acTue B TEMATUYECKUX JUCKYCCHUAX, OJUMIIMAAAX.

10. MeToauueckue peKOMeHIAIUM ISl IPenoiaBaTe s

OCHOBHOE BHMMAaHHUE TMPU U3YUYECHHHM JHUCHUIUIMHBI CIEAYET YIENATh
M3YYCHHUIO OCHOBHBIX MOHSATUN B 00JIACTH METPOJIOTHH, CBSI3AHHBIX C 00OBEKTaAMU U
CpPEeACTBAMU H3MEPEHUN, METPOJIOTMYECKMMHU CBOWCTBAMHU U XapaKTEPUCTUKAMU
CPEIICTB U3MEPEHHMI; OCHOBAM OOECTICUCHHSI €IMHCTBA U3MEPECHHM.

Teopernueckoe HW3y4YeHHE OCHOBHBIX BOIPOCOB Pa3/eNOB JIUCIUIUIMHBI
JIOJI’KHO 3aBEPIIATHCS MPAKTUUECKON paboTOil.

JIns  aKkTHBU3alMM y4eOHOro Tpollecca MpU H3YYEHUH JAUCHUILIUHBI
5h(PEeKTUBHO TNpPUMEHEHHWE TIPE3CHTAIMH 1O pa3IUYHBIM TeMaM JICKIUHA W
nabopaToOpHBIX PaboT.

Jlns mpoBeAeHUs 3aHATHUM MO JUCHMIUIMHE MCHOJIB3YIOTCS CpPEeICcTBa
00yUYeHMUS:

- yueOHUKH, UHPOpMAIMOHHBIE pecypchl HTepHeTa;



- CIIPABOYHBIC MAaTCPHAJIbI © HOPMATUBHO-TCXHUYICCKAA JOKYMCHTALIUA,
- MCTOJUYCCKUC YKa3aHWs AJISA BBIIIOJIHCHUS IMPAKTUYCCKUX U Ha60paTOpHBIX

paboT.
11. Ilpunoxenus: K padbo4yei nporpamMmme:
[Ipunoxenne A — CTpyKTypa U COIEpKAHNUE TUCIUILINHBL,

[Ipunoxenne b — @OHT OLIEHOYHBIX CPEICTB;
ITpunoxenue B — [lepeyeHb OLIEHOYHBIX CPEICTB.
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CTpykTypa U conep:kaHue TUCHUINIMHBI « MHKMHMPUHT U PeMHKUHUPHHIT»
no HanpasieHuto noarotoBku 27.03.01 «CrangapTuzanus 1 MeTPOJIOTrUs»

Ipunoxenue A

Buabi yuedHoii padorsl,
BKJIIOYasl CAMOCTOSITEIbHYIO

Pa3nen paboTy CTY/IeHTOB,
U TPYA0EMKOCThH B 4acax
n/c Jlad CPC KCP
OCHOBBI QJIMTUBHOTO MPOU3BOICTBA. OCHOBHBIC IIard TIPH MPUMEHEHHUH
aJTUTUBHBIX TEXHOJIOTHUA, B TOM YHCJIC TEXHOJOTUN OBICTPOTO MPOTOTUITUPOBAHUSI.
Bocewmsb maroB B AperuBubix mpousBojctsa. [lar 1 Konnent n TpexmepHas
Monens(CAD)
[ar 2: ITepeBox moaenu B *.stl hopmat
[ar 3: 3arpy3ka mozaenu B yctanoBky All u padota c *.stl daitmamu
N 2 2 10
[IIar 4: Hactpoiiku YcranoBok All
[Iar 5: Tloctpoenne
[ar 6: U3Bneuenue n Ouncrka
[IIar 7: Tloct-npornecc
[Iar 8: Ilpumenenne
OcHoBHbIE MPOLIECCHI, MpUMEHSEMbIE B TEXHOJIOTHSIX OBICTPOTO
nporotunupoBanus. OCHOBHOW NPUHLHUII TOCTPOEHHUS (U3NYECKOr0 OOBeKTa
METO/IOM OBICTPOrO MPOTOTHUIHPOBAHUS U aIAUTUBHOTO Mpou3BojacTBA. Obmactu
MIPUMEHEHHUSI IPOTOTUIIOB 2 2 10
BBenenue u 0a3oBble HpUHLUIBL YTO Takoe aJguTHUBHBIE MPOU3BOJACTBO. YUTO
HE0OXoIUMO NJIsl aJJIMTUBHBIE MPOU3BOJACTBA. ba3oBble MPOIECCHl AIAUTUBHOTO
npou3BoJcTBa. lloueMy HCHONB3YIOT TEPMHUH AJJUTUBHOE MPOU3BOJCTBO.
[IpenMy1iecTBO aIMTUBHOTO MPOU3BOJICTBA.
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dusnuyeckne  MIpPOLECChl, JIEXKAllMe B  OCHOBE  TEXHOJOTMH  OBICTPOro
nporoTunupoBanus. OCOOEHHOCTH TEXHOJOIMH, MPEUMYIIECTBA WU HEAOCTaTKU
TEXHOJIOTMI. Marepurainsl U UX XapaKTEPUCTUKH.

[lopnepxkuBaromue crpykrypbl. OcHoBHOW mnpuHuun 3D mnewatn. OOnactu
npumeHenust 3D nedaru.

10

OcHOBHbIE IOHATHA U KJIaCCU(PUKAIUSA TEXHOJOTUIN OBICTPOTO MPOTOTUITUPOBAHUS U
aJIMTUBHOTO TIPOM3BoAcTBA. HaznaueHnue u o01acthb

Tpu ocuoBHbIX Tporecca. [Ipomnecc doronomumepuzanuu. [Iporecc IkcTpy3um.
[Tporeccr UCTOMB3YIONTHE TOPOIITKOBHIE MAaTEPHAIIBI.

10

[Ipouecc dortononmumepuzauuu. HMcropus. OO30p XUMHUYECKOTO  COCTaBa
¢dotomonumepoB.  OcHOBHbIE  crocoObl  (oTomonuMepusauuu.  MacouHoe
nznyuyenue. DLP texnonoruu. LED uznydenue.

TexHonmornn MPOTOTUIIMPOBAHWS OCHOBAaHHBIE Ha TIpolecce (POTOTUMEpH3AIINH.
Texaomorust SLA. Texuwomorus SGC, FTI, DLP. Texuomorns MJM. Texaomorus
PolyJet.

10

Crepeonutorpadusi mpumep mocTpoeHus. Mukpocrepuonutorpaduu.. I[Iporecc
doTomonuMepe3au yepe3 NPOSKIMOHHYIO MacKy.

10

[Ipouecc Dxctpy3un. TexHOIOrMHM MPOTOTUIIMPOBAHUS OCHOBAHHBIE Ha IMpoliecce
skcTpy3uun Texnonorust FDM u FFF.
KonTpoisb nepemenienue. Pacuet tpaeckropun. Marepualisbl.

10

TexHoJOrMM NPOTOTUIIUPOBAHUS, OCHOBAaHHbIC HA CIEKAHUW W IUIABJICHUU
nopoIkooopasubix Marepuanos. Texuonorust SLS. Texuonorus SLM/EBM/DMD.
Mexanu3m  crekanuss nopomika. Ilepepaborka mopomkoB  [loaxomsr K
W3TOTOBIICHUIO METAUIMYECKUX W KEPaMHYECKHX MPOTOTHUIOB. BapuaHThI
CEJIEKTUBHOTO CIIEKaHUs MOPOIIKOB MaTepuan u MpUMEHEHNE

10

Nudopmanus o moaroroBku mozaenu (stl, pacnonoxenne u 1.1.)STL daitn —popmar
¢aiina st XpaHeHUs JAHHBIX O TPEXMEPHON MOAEIH
ITporpammuoe oGecnieyenue juisg noaroroBku STL ¢aitna mg 3/1 neuatn. Ommbku

10
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U HCIIpaBJIeHUE TpexMepHOU Monenu. lloanepxuBaroniue CTpyKkTypsl

Bcero

54

18

18

90

K.T.H.

. Epmos
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IIpuioxenue b

MHUHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUA

POCCHMCKOM ®EJEPAIIUU
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOIP)KETHOE OBPA30OBATEJIBHOE

YYUYPEXJIEHVE BBICIIET'O OBPA3OBAHNA

«MOCKOBCKHWH MOJIMTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWM ITOJIUTEX)

Hanpasnenune noarorosku: 27.03.01 CranaapTuzanus 1 METPOJIOTUS
OII (mpodmib): «I{udpoBas meTpostorusi»
®opma o0ydeHus: OuHast

Bun npodeccuonanbHoil 1esTeNbHOCTH:
B cooTBeTcTBHH ¢ OII

Kadenpa: Crangaptusaius, METPOJIOTHS B CEpTUDUKAITUS

®OH/I OIEHOYHBIX CPEJICTB
MO TUCIHUATIIIMHE

NHXKUHUPHHT U PEUHKMHUPUHT

Cocrag: 1. [Tactiopt poHIa OLICHOYHBIX CPE/ICTB
2. Onucanue OIEHOYHBIX CPEJICTB

CocTaBureJb:

K.T.H. Epmios [I.C.

Mocksa, 2022 rox



MOKA3ATEJb YPOBHA COPOPMUPOBAHHOCTHU KOMIIETEHIIUI

Tabauna 1
udposas merpoJiorus
®I'0C BO 27.03.01
B mporecce ocBoeHMs JaHHOW AMCHUILUIMHBI CTYICHT GOPMHUPYET U AEMOHCTPHPYET CIASAYIONIUE NpodecCHOHATbHbIE KOMIIETEHIUH
KOMIIETEHIIUH TexHoJiorust ®opma .
IlepeueHb KOMIIOHEHTOB (opmupoBanuss | oueHoOYHOro Cremenu ypoBHeii ocsoenus
MHJEKC | ®OPMYJIMPOBKA P PMUPOBAI T KOMIETeH il
KOMIIeTeHI Ml Cpe/cTBa
[Tonumaer 0a30BBIC MPUHIIUIGI | JEKIIHH, 3, ba3oBblii ypoBeHb:
Q)YHKHI/IOHI/IpOBaHI/IH CaMOCTOATCIIbHAsA 3, BOCIPONU3BOJACTBO
MaKpOIKOHOMHKH i | pabora, IIpP ITOJTY4EHHBIX 3HAHHUM B XOJ€
PaKTHYECKUE TEKYILEro KOHTPOJIS; YMEHUE
DKOHOMHYECKOT'O pasBuTus, P ym PO, YM
paboTsI peliaTh TUIOBbBIE 3a]auH,
ueniM W BUABL  ydacTus

VYK-10.

CrocobeH npuHUMAaTh
000CHOBAHHBIE
9KOHOMHUYECKHE

pEIICHUS B Pa3IMYHBIX

o0nacTax
JKA3HEIEATEILHOCTH

rocyznapcTBa B 5JKOHOMHUKE

[Ipencrasnser OCHOBHEIE
3aKOHOMEPHOCTH
(hYHKIIMOHUPOBAHUS
MUKPOIKOHOMUKH U  (aKTOPHI,
obecrneunBaromnue
paloHaIbHOE  HCIOJIb30BaHHE
pecypcos u JOCTUKECHHE
3¢ heKTHBHBIX pe3yNbTaTOB
NeSITeIbHOCTH

[Ipumensier METO/IbI
HKOHOMHYECKOTO u
(uHaHCOBOTO TUTAHUPOBAHMUS
Ui JOCTHIKEHHsS]  JIMYHBIX

(bMHAHCOBBIX IENEH, UCIIOIb3YET
aJIcKBaTHLIE
HETIM

MOCTaBJIEHHBIM
¢uHaHCOBBIE

IMpUHNUMATh
npodecCuoHaIbHBIC U
VIIPaBJICHYCCKHUE PEIICHUS 110
W3BECTHBIM aJITOPUTMAM,
NpaBUJIaM U METOIUKAM

IoBbIIEHHBIH YPOBEHb:
MPAKTHYECKOE IPUMEHEHUE
MOJIy4YEHHBIX 3HAHUH B IpoIecce
BBITIOJTHEHUS TIPAKTUYECKUX
paboThl; TOTOBHOCTD pellaTh
MPAKTUYECKUE 3a/1a4H
MOBBIICHHON CII0KHOCTH,
HETHUIOBbIE 3a]]auu, IPUHUMATh
npodeccuoHanbHbIC U
yIpaBIeHYECKHUE PEIICHUS B
YCIIOBUSIX HETIOJHOMN
ONPENEIEHHOCTH, PU
HEJIOCTATOYHOM
JIOKYMEHTAJIbHOM,
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WHCTPYMEHTHI yIIpaBIICHUS
JIAYHBIM OI0KETOM,
ONITUMHU3UPYET COOCTBEHHBIE
(MHAHCOBBIE PUCKU

HOpMaTI/IBHOM U MECTOAUYCCKOM
obecrieueHnu

**- CokpateHusi GopM OLIEHOUHBIX CpeACTB cM. B [Ipmnokenun B k paboueit mporpamme.
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Hepequb BOIIPOCOB Ha 3K3aM€H

1. Knaccudukanus 0oCHOBHBIX CUCTEM AJJIUTUBHOIO MPOU3BOJCTBA

2. CucteMbl HaPaBJICHHbIE HA UCIIOJIb30BAaHUE TOPOIIKOBBIX THUIIOB
pPacxoAHBIX MaTEPHUATIOB

3. CucreMbl HalIPABJICHHBIE HA UCIIOJIB30BAHUE KUIKUX TUIIOB PACXOJHBIX
MaTepHualioB

4. CucreMbl HalIpaBJICHHbIE HA TBEPAOTO THUIIA PACXOJHBIX MAaTEPUAIIOB

S. O6opynoBanue Juisi MacoyHasi crepruoauTorpadus

6. YerpoiicTBo poekiinonHon cuctemsl (Texnonorus DLP)

7. Crepuonurorpadsl. OCHOBHBIE 3IEMEHTBI 000PYI0BaHNUS, PUHIUI X
B3aMMOJIEUCTBUSA

8. Martepualibl IpUMEHSIEMbIE ISl «OKUAKOCHBIX» CUCTEM

Q. CucreMbl UCTIOJIB3YIONIME BOPHICK MaTepuaia. OCOOEHHOCTH

10. buonpuHTepb!

11. O6opynoBanue Jisi SKCTPY3UOHHBIX CUCTEM

12. Ilepconanbhbie 3 /] npuHTepbl. MaTepuansl

13. Cuctembl CiEKaHUs TOPOUIKOB

14, CucrteMbl CKJIEUBaHUSI TTOPOIIKOB

15. CucrtemMbl HaIJIaBKU

16. O6opynoBaHue JJis MOCTOOPAOOTKH

17. Br16op tuna obopynoBaHus

18. [IpaBuna TexHuku 0€30MaCHOCTH, MPOU3BOICTBEHHON CaHUTAPHH,
MO>KapHOM 0€30MacCHOCTH.

19. B yem oTnnyms, a B 4eM CX0KECTh CUCTEM HAIIABKH M 3KCTPY3HMOHHBIX
CUCTEM

20. [Touemy cucTemsl 1711 HATUTABKU MOAXOMST JIJISl PEMOHTA

21. Hcnonb3ys mapametpsl yctaHOBKH SLS Ha ocHOBE (hopMyJIIbl OnpeiesieHue

SHEPTHH CIENaTh BBIBOJ KaK H3MEHHUTH MTapaMeTPhl YTOOBI YBEIIMYUTh CKOPOCTH
MOCTPOEHUS 00BEKTa

22. VYerpoiicTBo neyaTaroiieit ronoBku. KoHTposib nepeMenieHus

23. AIJTUTHBHOE MPOM3BOACTBO. I 1e BocTpeOOBaHO, KaK MPaBHIIHLHO
MIPUMEHSTh TEXHOJIOTUU OBICTPOTO MPOTOTUITHPOBAHUS

24. Paznuure Mexay aiIuTUBHBIM IIPOU3BOJCTBOM M 00paObOTKOM Ha CTaHKaX
¢ UITY TexHonoruu npoTOTUIUPOBAHUS, OCHOBAaHHBIE HAa (DOTOTOIMMEPU3AIINH.

25. [TocToGpaboTka. Y nanenue moaaepkuBaroiero marepuana. CkienBaHue
JUCTOBBIX MaTEPHUATIOB, CYTh MPOIIECCa, OCOOCHHOCTH, MAaTEPHUAITBI

26. Paznuuust TeXHONMOTUM aAAUTHBHOTO MPOU3BOJICTRA.

217. MoaenupoBanue nporiecca GoTO-TOTMMEPHU3AIUH.

28. Marepuansi, o0opynoBanue. [lapameTpbl TEXHOJIOTHYECKOTO Mpolecca U
MOJICIMPOBAHUE TUIABIICHUE TTOPOIITKOB.

29. Marepuaisl, paboTa ¢ TOPOIIKAMHU.

30. CrpyiiHas medars.
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31. Marepuansl 1 paclbUICHUS. METOAOM CTPYHHOU Ieyatu. Martepuaisl
MPUMEHSIEMBIE B TEXHOJIOTUSAX OBICTPOIrO MPOTOTUIIPOBAHUS

32. DKCTPY3UOHHBIE CUCTEMBI.

33. Orpanunuenuss FDM. Matepuansl, 000pya0oBaHue.

34. [IpeumymectBa OromxeTHBIX cuctem All

35. [IporpammHuoe obecnieyeHue, NPUMEHIEMOE B aJTUTUBHOM MPOU3BOJICTBE
Tpu 0CHOBHBIX ITpoLiecca

36. Nuctpymentsl CAIIP ns ananTHBHOTO IpOU3BOJACTBA

Ilepeuenb npakTHYeCcKUX padoT

1. ABTONPOU3BOAUTENL BHIITYCKACT YETHIPE MOJIEIU aBTOMOOWJIEH B roj B
oobeme 10000 aBTomoOusie B rog. O0beM MPOU3BOJICTBA KAXKIOW MOJIEIIH KOJIEOIeTCs
ot 200 no 4500 mtyk. Kaxxgast ManimHa UMEET BBICOKYIO CTENEHb WHIUBUIYAJIbHOCTH.
Hamumure pedepar Ha 0,5 crpanunsl o Bo3MoxxHoctu npumeHenust [IIIIT B ero
npou3BojicTBe. CreayeT akIEHTUPOBAaTh BHUMAHHWE Ha  JKCTEPbEp U HUHTEPhEP
aBTOMOOMJIS.

2. Hamumwure pedepar wa 0,5 CTpaHWIlbl O BO3MOXHOCTH TPUMCHEHUS
Texnomoruii u MarepuaqoB AJJAUTUBHOTO TMPOU3BOJCTBA [IJIs PA3IUYHBIX 3ajad
MaimHocTpoeHus. Kak Kakuwe TeXHOJIOTMHW M MaTepuajbl MOTYT OBITh MCIIOJIb30BaHbI
P COBPEMEHHOM IIOJIX0JI€ TPHU TMPOW3BOACTBE PA3IMUHBIX JeTajed JIs OTpaciiu

MAalIMHOCTPOCHHU.
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IIpuioxenue B

HepequL OICHOYHBIX CPEACTB M0 ITNCHUIIINHE

HaumenoBanue [IpencraBnenue
Ne Kparkas xapakreprucTruka OLlEHOYHOTO
OIIEHOYHOTO OIIEHOYHOTO
oC cpenctaa
CpeacTBa cpeiacTBa
I[I/IaJIOF npenoaaBateiisi CO CTYACHTOM, ILCIb
o KOT! T — ncremMaTtun Hs1a M YHCHU
YceTHbII onpoc oToporo CHCTCMATHSAIA 1 yTOUHCHHE Ilepeyenp  3a4eTHBIX
1 UMCIOIIUXCA Y CTYJCHTa 3HAaHUU, IIPOBEPKaA €ro
(D — ax3ameH) y BOTIPOCOB
WHINBUAYAJIbHBIX BO3MOXHOCTEU YCBOCHUA
Marepuaa
CpencTBo KOHTPOJISI YCBOEHHUS Y4EOHOTO
. Marepuanga TeMbl, pa3jefia WA pa3leiioB
VYcrHblil onpoc p > pasit pasl Kommnekr  3a4eTHBIX
2 JUCITUTITUHBI, OpraHU30BaHHOE KaK
(3 -3auer) BOITPOCOB
ydqeOHOEe 3aHsATHE B BHUJE COOECEIOBAHMS
TpenogaBaTes ¢ 00yJaronUMHCS
CpencTBo TMPOBEPKH YMEHUW NPUMEHSTHh
MOJy4YeHHBIE  3HAHUA  TIO0 3apaHee
[IpakTnueckue i . P ITepeuenb
3 ONPENETICHHON METOJMKE JUIsl PEIICHUS
pab6otsl (ITpP) . MPaKTUYECKUX PadboT
3a/a4  WIM  33JaHUM 10 MOAYNII WU
JUCLUIIIIMHE B LIETIOM
CucreMa CTaHAAPTU3UPOBAHHBIX 3aJaHUU,
4 Tect MO3BOJISOIAS aBTomMaTu3upoBarb |PoH. TECTOBBIX
(T) MpONEAYPY H3MEPEHUS YpPOBHS 3HAHUN U |3aJaHUM
YMEHHH 00y4aromerocs
[IpencraBienue CTyAeHTOM HapabOTaHHOU
uHpopManuu MO 3aJaHHOW TEeMaTHKE B
IIpe3enTanus (bopman . A Temsl
5 BHUJIe Habopa cinaijgoB U crnendddeKTos, "
(ITP) . |mpe3eHTaMit
NOATOTOBJIEHHBIX B BBIOpaHHOM
nporpamme
[Ipoxyxr CaMOCTOSTEIbHOU paboThI
CTYJICHTA, MPEACTABISAIOLIUN coboit
KpaTKO€ H3JI0)KEHUE B NMHCbMEHHOM BHJE
Pedepar MOJIYYEHHBIX PE3yJbTaTOB TEOPETUUECKOTO
6 bep i A be Tems! pedepaToB
(P) aHaJlM3a OIpe/Ie]IeHHONW Hay4yHOU (yueOHO-

I/ICCJ'Ie,Z[OBaTeJ'ILCKOI\;I) TEMbI, TAC aBTOP
PAaCKpBIBACT CYTh HCCJ'ICI[yCMOﬁ HpO6J'ICMBI,
IIPUBOAUT PpPA3JIAYHBIC TOYKHU 3pCHUMA, a
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