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1. Mesu ocBOEHMS TUCUUILIAHBI.

Hensimu OCBOCHMSI  JIUCLUILIMHBI «BBenenue B TEXHOJOIUHU
MPOTOTUIUPOBAHUS SBIISETCS:

- TOATOTOBKAa  CTYJAEHTOB K  JEATENIbHOCTH B  COOTBETCTBHM  C
KBJIU(PUKALIMOHHOM XapaKTEpUCTUKON OakajaBpa 1o HaIllpaBJiIeHUIO;

- (opMupoBaHuEe OOIIEUHXKEHEPHBIX 3HAHUW U YMEHUH 1O JAHHOMY
HaIpPaBJICHUIO;

- W3Y4YEHHUE COBPEMEHHBIX TEXHOJIOIUH aJIUTUBHOIO MPOU3BOJICTBA.

K ocHOBHBIM 3aayaM OCBOEHHUS TUCUUIUIMHBI «BBeneHue B TEXHOJIOTUMU
OPOTOTUIHPOBAHUS» OTHOCUTHCS

- OBJIaJICHUE TEOPETUYECKUMU M MPAKTUYECKUMH METOJAMH NPUMEHEHHUS
TEXHOJOTUN AJJAUTUBHOTO MPOU3BOJICTBA

- MOJIyY€HNE HABBIKOB CO3/IaHMS IPOTOTUIIOB MAITMHOCTPOUTENIbHBIX U3ETHUH,
B T.4. (OpMOOOpa3yoIUX MMOBEPXHOCTEH HMHCTPYMEHTAa METOAOM OBICTPOro
IPOTOTUITHPOBAHUS.

Cnengyer oOTMETHTb, 4YTO U3Yy4YeHHE Kypca «BBeneHwe B TeXHOJIOTUH
NPOTOTUIHPOBAHUS» CIHOCOOCTBYET PACHIMPEHUI0 HAYYHOI'O KPyro3opa M J1aeT TOT
MUHUMYM (QYyHIaMEHTAJIbHBIX 3HaHUM, Ha 0a3e KOTOPBIX CPOPMHUPYETCS YETKOE
IPEJCTaBIEHUE O COBPEMEHHBIX TEXHOJIOTUSIX aJIUTUBHOTO MPOU3BOJICTBA.

2. Mecto mucuumiinnbl B cTpykrype OOII 6akanaBpuara.

HucturuinHa «BBeleHHe B TEXHOJOTMHM MPOTOTHUIIHUPOBAHUS»  OTHOCHUTCS K
quciay MpodeCCHOHANBHBIX YUEOHBIX IUCIUIUITMH 0a30BOM YacTH 0a30BOr0 ITMKJIA
(b1) wm BxomuT B 00pa3oBaTeIBHYIO IIpOrpaMMy IIOJATOTOBKHM OakajiaBpa IIO
HamnpasieHuo noarotoBku 27.03.01 CrangapTuzanus 1 METPOJIOTHS.

«BBeneHne B TEXHOJIOTUU MPOTOTHUIIMPOBAHMI» B3aUMOCBS3aHA JIOTUUECKH U
COJIEPKATENIbHO-METOJIMYECKA CO CIEAYIOIMHUMH JUCHUILUIMHAMUA UM TMPaKTHKAMU
OOII:

- UHKUHUPUHT U pEUHXUHUPUHT.

3. Ilepeuenb mnmIaHMPYEMBbIX Pe3yJbTATOB O0Y4YeHHS] MO JUCIHUILIHHE
(MomyJil0), COOTHECEHHbIe ¢ IJIAHMPYEMBIMH Ppe3yJbTATAMU OCBOEHUS
o0pa3oBaTe/IbHOM MPOTrPAMMBI.

B  pesynbrare OCBOCHMS  OUCHMIUIMHBL BBeneHue B TEXHOJIOTUU
MPOTOTUIUPOBAHUS y OOydaromuxcsi (GOPMHUPYIOTCS CIEAYIOMNE KOMIIETCHIIUH H
JNOJKHBI  ObITh JOCTUTHYTBHI CIEIYIOIIHE pEe3yJdbTaThl OOy4YEeHHs Kak Jram
(dbopMHUpOBaHUS COOTBETCTBYIOIINX KOMIICTCHITHMN

B pesyJasbTare
Kon OCBOCHUA Ilepeyenb mIaHUPyeMbIX pe3y/1bTATOB

KOMIIEeTEHIIMHU o0pa3oBaTe1bHOM 00y4eHHs MO0 TUCHHUILINHE

NPOrpamMmbl




o0yuyarmuiicst 10J15KeH

TCXHUYCCKHUX CPCIACTB

00J1a1aTh
T1IK-17 CIIOCOOHOCTBIO 3Hamp: - METOJIBI OOECIICUEHHS
POBOJNTh H3YYCHHUE U TEXHOJOTUYHOCTH M3JICTUI U MTPOILIECCOB HX
aHalii3  HEoO0XOIMMOi M3TOTOBJICHHUS.
uH(pOpMaIInH, ymemsp: - 00€CIIEUMBATH TEXHOJIOTHYHOCTH
TEXHUYECKHUX  JaHHBIX, U3JICITAIA U TIPOIECCOB WX M3TOTOBIICHUSI.
IOKa3aTeliei i én1adems: -  MeTOoJaMH  OOeCICUCHHS
pe3yNIbTaTOB PabOTHI, X TEXHOJOTUYHOCTH M3JICTHI U MPOIeccaMu X
000011eHNE i HM3TrOTOBJICHUS.
CHCTEMATHU3AIHIO,
MIPOBOIUTH
HEOOXOJIMMbIE  pPacyUEThI
c HCIIOJIE30BAHHEM
COBPEMEHHBIX
TEXHUYECKUX CPEJICTB
T1IK-17 3Hamb:
- METOJIbI IIPOCKTUPOBAHUS TEXHUIECCKOTO
CIOCOOHOCTBIO OCHAILlEHUS] pab0YUX MECT C pa3MelIeHHEM
MPOBOJUTh HM3YyYCHHE M | TEXHOJOTHYECKOTO 000PYI0BAHMS;
aHAJIM3  HEOOXOJIUMOM | - METOJIbI OCBOCHHSI BBOJIUMOTO 00OPYIOBAHHS.
nHpopmanuy, ymemp:
TEXHUYCCKUX  JAHHBIX, | - MPOCKTHPOBATh TEXHHYECKOE OCHAICHHE
IoKa3aTeynen 1 | paboYnX MECT C pa3MeIIeHUEM
PEe3yNIbTaTOB Pa0bOTHI, HX | TEXHOJIOTHYECKOTO 000y I0OBAHUS;
000011EHE M | - OCBaMBaTh IIPUMEHIEMOE TEXHOJOTHIECKOE
CHCTEMATH3AIHIO, 000pyI0BaHHUE.
IIPOBOJIUTH enaoemu:
HEOOXOUMBIC pacueThl | - METOIaMHU IPOSKTUPOBAHUS TEXHUYCCKOTO
c UCIIOJIb30BaHUEM | OCHAIICHHUS pabOYUX MECT C pa3MelICHUEM
COBPEMEHHBIX TEXHOJIOTUYECKOT0 000PY/I0BaHHUS;

- METOJAMH U CIIOCOOaMHU OCBOEHUS
HPUMEHIEMOI'0 TEXHOJIOTHYECKOTO
000pynOBaHU.

4. CTpyKTYypa ¥ colepkaHue JTUCHUILIUHBI.

OO6mast TpyI0EMKOCTh JHUCIUIUTMHBI COCTaBIsAeT 3 3a4eTHBIX eauHuIbl (108
aKaJeMUYECKUX YacOB; M3 HUX — 30 YacOB ayJUTOPHBIX 3aHSTHHA, B TOM uucie: 18
9JacoB JICKIHH, 18 4acOB MPaKTUYECKHUX 3aHITHN).

Ha BTOpOM Kypce B 4eTBEPTOM ceMecTpe BBIIETSETCS 3 3aUETHBIC SUHUIIBI.

Paznenst gucimiuinHel  «BBegeHWEe B TEXHOJOTMH  MPOTOTUIHPOBAHMS »
M3YyYalOTCs HA BTOPOM KYypcCe.
CTpykTypa U COJep)KaHWE€ JUCIHUIUIMHBI «BBeJeHWEe B  TEXHOJIOTHU

MPOTOTUIIMPOBAHUS» TI0 CPOKAM U BUJaM paboThl oTpakeHsl B [Ipunoxennn 1.



JlvuciuminHa BKIIFOYAeT B ceOs:
OcCHOBBI AIIMTUBHOIO NMPOU3BO/ICTBA.
OCHOBHbBIE IIard MpU NPUMEHEHUU AJJIUTUBHBIX TEXHOJOTHI, B TOM 4YHUCIE
TEXHOJIOTUH OBICTPOTO MPOTOTUITUPOBAHUS.
Bocemp maros B AgautuBHbIX npousBozacTsa. Illar 1 Konuent n Tpexmepnas
Mogens(CAD)
[ar 2: ITepeBoa moxaenu B *.stl hopmar
[Iar 3: 3arpy3ka moaenu B yctaHoBKy All u padota ¢ *.stl daitnamu
[ITar 4: Hactpoiiku ¥YcranoBok All
[Iar 5: ITocTpoeHue
[IIar 6: N3Bneuenue u Ouucrka
[Iar 7: ITocT-tipouiece
[ar 8: I[IpumeHeHue
Uto Takoe aaauTHUBHBIE TPOM3BOJACTBO. UTO HEOOXOAWMO [Jis aJJAUTHBHBIC
npou3BojicTBa. ba3oBble  mporecchl  aaJUMTUBHOTO  mpous3BoAcTBa. llouemy
UCIIONIB3YIOT TEPMHUH aJJIUTUBHOE TPOU3BOJCTBO. [IpenmyiiecTBO aaIuTUBHOTO
IPOM3BOJICTBA.
IMpouecceol
OCHOBHBIE  TIPOIIECCHI,  MPUMEHSEMbIE B  TEXHOJOTHSIX  OBICTPOrO
npoToTUNHpPOoBaHuA. OCHOBHOM MPHUHIUIT TMOCTPOCHUSI (DUIUUYECKOTO OOBEKTa
METOJIOM OBICTPOTO MPOTOTHUIHUPOBAHMS W AJAUTHBHOTO Tpou3BojcTBa. Obnactu
NpUMEHEHHs IPOTOTUIIOB. BBeieHre u 0a30Bble MPUHIIMIIHI.
dusnyeckue MPOLECChl, JIekKAIIMEe B OCHOBE TEXHOJIOTHH  OBICTPOTO
npoTtoTunupoBanusa. OCOOEHHOCTH TEXHOJOTHH, NPEeUuMyIIecTBa M HEIOCTaTKU
TEXHOJIOTUM. MaTepruaibl U UX XapaKTEePUCTUKH.
[MonnepxkuBatomue cTpykTypbl. OcHoBHOUM mnpunnun 3D mnewarn. Obnactu
npuMmeHenus 3D neuvartu.

TexHosoruun

[Ipouecc Dorononumepuzanuu. HMcropus. OO030p XMMHYECKOrO0 COCTaBa
dotononumepoB. OcHOBHBIE cTOCOOBI oTomoONMMepHU3aIuu. MacouyHoe u3IydeHueE.
DLP texnonoruu. LED uznyuenue.

TexHoMOrMu MPOTOTUIIMPOBAHUSI OCHOBAHHBIE Ha TpoIecce (POTOIMMEPHU3AIUH.
Texnonorus SLA. Texuomorus SGC, FTI, DLP. Texnonorus MJM. TexHomnorus
PolyJet.

Crepeonutorpadust npumep noctpoenus. Mukpocrtepuonutorpadpuu. Ilpouecc
doTomonmmMepesanuy uepe3 MPOoSKIMOHHYI0 MacKy.,

[Ipornecc Dxcrpy3un. TeXHONTOTMH MPOTOTUITMPOBAHUSI OCHOBAHHBIE Ha MPOIIECCE
skcTpy3uu Texnonorus FDM u FFF.

KonTtposs nepememienue. Pacuer Tpackropun. MaTtepuaisl.

TexHOMOTMM NPOTOTUIUPOBAHUS, OCHOBAHHBIC HA CIEKAHUU U IUIABICHUU
MopoIKkooopa3HeIX MaTepuanoB. Texnonorus SLS. Texnonorus SLM/EBM/DMD.
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Mexanusm cnekanuss nopomka. Ilepepaborka mopomkoB Iloaxoasl k
U3TOTOBJIICHUIO  META/UIMYECKUX M KEpaMUYECKUX IIPOTOTUIIOB. BapuaHTbI
CEJIEKTUBHOIO CIIEKaHUs ITOPOLIKOB Marepuan u IpUMEHEHHUE.

Hcxoanbie JaHHbIE

Wudopmarus o noaroroBku moaenu (stl, pacnomoxenune u 1.1.)STL daitn —
dopmar (aiina 11t XpaHEeHUs! JaHHBIX O TPEXMEPHON MOJIeTTU

[Iporpammuoe obecneuenue st noaroroBku STL daitn ana 3/ neuatn.
Omubku 1 ucpasiieHue TpexMepHoi Monenu. [lognepxuBaroiue CTpyKTyphbl

5. O6pa3oBaTe/ibHbIE TEXHOJIOT UM,

Meroguka mnpenogaBaHusl — JUCLHUIUIMHBL — «BBeleHHME B TEXHOJIOTMH
IPOTOTUIIMPOBAHMS» U peanu3alusi KOMIIETEHTHOCTHOIO NMOAXOAA B U3JIOKEHUU U
BOCIIPUSITUM  NPEAYyCMATPUBAE€T  HUCIIOJB30BAHUE  CIEAYIOIIMX AaKTHUBHBIX U
MHTEPAKTUBHBIX (OPM TNPOBEACHUSI TPYIIOBBIX, WHIWBHUIYAIbHBIX, ayJIUTOPHBIX
3aHATHM B COYETAHWM C BHEAYJIUTOPHOU paboTOW C 1Lenbl0 (HOPMUPOBAHUS U
pa3BUTHs NPOoheCcCUOHATBHBIX HABBIKOB 00YYaIOUTUXCS:

— YTEHUE JIEKIMH W MPOBEJCHHUE CEMUHAPCKUX 3aHATHI COMNPOBOKIAETCA
NOKa30M MYJbTUMEAUNHBIX MATEpPHAIIOB C [OMOIIBIO KOMIBIOTEPHOU U
MYJIbTUMEIUWHON  TEXHUKH, WJUTIOCTPUPYETCS  HATJSIHBIMH  MOCOOMSIMU U
npuMepaMy IPUMEHEHUSI COBPEMEHHBIX TEXHOJIOTUN aIIUTUBHOTO TPOU3BO/ICTBA;

- TMOJATOTOBKA K BHITIOJIHEHUIO JJAOOPATOPHBIX pabOT B TaOOpaTOPUIX BY3a;

— 00CYXXJIeHUE Ha CEMHUHApPCKHUX 3aHSATUSAX MPAKTHUECKUX 3aJlaHue 10 TeMe
aJAUTUBHOIO MPOU3BOJICTBA.

6. OuneHouHble cpeacTBa [JIsl TEKYHIero KOHTPOJS  YyCIeBaeMOCTH,
NPOMEKYTOYHOH ATTECTAIMM MO UTOraM OCBOEHHMS AUCHUIJIMHBLI M Yy4eOHO-
MeToanYecKoe odecrneyeHne caMoCTOsATe/IbHOI paboThI CTY/1€HTOB.

B mpomecce o00ydeHHS HCHOJIB3YIOTCS CIASAYIOIIME OICHOYHBIE (POpPMBI
CaMOCTOSITEILHON Pa0OTHl CTYJICHTOB, OIICHOYHBIC CPEJICTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH M ITPOMEKYTOUHBIX aTTECTAIUH:

— TIOATOTOBKA M BBITIOJIHCHHUE J1a00PATOPHBIX PA0OT M KX 3aIlHTA.
— WHIUBHYAJIbHBINA OMPOC IO TEME MPAKTUISCKUX 3aHATHH
— 3a4eT

OneHOYHBIC CPEACTBA TEKYIIEr0 KOHTPOJS  YCIIEBAEMOCTH  BKIIOYAIOT
KOHTPOJIbHBIC BONPOCHI M 3amaHusA. KOHTPOJBHBIC BONPOCH M 3aJaHUS IS
MPOBECHUS TEKYIIIETO KOHTPOJISI, TPUBEICHBI B MpHUJI0KeHUH I



Iloka3arenem

OLICHHUBAaHUA

KOMHCTeHHI/Iﬁ Ha Ppa3jIMYHbIX

oTamnax #ux

(bopMHUpOBaHUS SIBISETCSA JTOCTHKEHHE O0YYalOIUMMUCS TUIAHUPYEMBIX Pe3yJbTaTOB
oOydeHust o gucuuIuiiHe OCHOBBI aJTUTUBHBIX TEXHOJIOTUH.

MK-17 cioco0HOCTHIO POBOIUTH H3yYeHUE U AHAJIN3 HEOOX0AMMO HH(POPMAIIHH, TEXHHYECKUX JTAHHBIX,
nokasareJieii 1 pe3yJbTaTOB PadoThl, NX 00001eHNEe U CHCTEMATH3AINIO, IPOBOIUTH HEOOXOAUMBIE PACYETHI €

HCIOJIb30BAHUEM COBPEMECHHBIX TEXHUYECCKUX CPEACTB

Kputepuu ouennBanus

IMoka3artenn
2 3 4 )
3HATH: OO0yuaromuiics OO0yuaromuiics OO0yuarorurics OO6yuaronuiics
Meronbt JIEMOHCTPUPYET IIOTHOE JEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPHUPYET
oOecreueHust OTCYTCTBHE WU HEIMOJIHOE COOTBETCTBUE | YACTMYHOE COOTBETCTBUE | MOJHOE
TEXHOJIOTUYHOC | HEOCTATOYHOE CIICYIONIUX 3HAHUMN: CIICIYIONIUX 3HAHUMN: COOTBETCTBHE
TH U3JIEJTUH U COOTBETCTBUE CIIEAYIOLIAX OCHOBHBIX TPUHITUTIOB OCHOBHBIX NTPUHITUTIOB CITETYFOIIUX
IIpOHECCOB UX sHannii: OCHOBHBIX TMMOJIYUCHU U3ICIINA C TMMOJIYUCHUA U3JCITNA C 3HAHUM:
HU3TrOTOBJICHUS MIPUHIIUIIOB IMOJTYYCHUA HCITIOJIb30BAHUE HCIIOJIB30BAHUEC OCHOBHBIX
W3MICIINS C UCIIOJIB30BAHUE AIIATHBHBIX AJUTUTUBHBIX MIPUHIIUIIOB
AIIUTHUBHBIX TEXHOIOTHH TEXHOJIOTHH. TEXHOJIOTHH, HO TOJTy4YEHUS
JomyckaroTcs JIOTTYCKAIOTCSI W3IeNs C
3HAYUTENbHBIC OMOKH, | HE3HAYUTEIbHBIC WCIIOJIH30BAHHE
MIPOSIBIISIETCS OIINOKH, HETOYHOCTH, AITUTUBHBIX
HEIOCTaTOYHOCTh 3aTpyIHEHUS IIPU TEXHOJIOTHH,
3HaHWH, 1O Py OIIFICAaHUH OCHOB PaboTHl | CBOOOMHO
ToKa3arenei, Pa3YHBIX AJJUTUBHBIX | ONEPUPYET
o0yJarommiics TEXHOJIOTHI puodpe-
HCIBITHIBAET TEHHBIMU
3HAYUTENHHBIC 3HAHUSMHU.
3aTpyTHEHUS [IPH
OIIepUPOBAHUH
3HAHHUSMH TIPU UX
TepeHoce Ha HOBBIE
CUTYaIUH.
yMeTh: OOyuaromuiicsa He ymMmeeT Ob6yuaromuiics OO0yuaromuiics OO0y4aromuiics
ObecrieunBaTh | WM B HEAOCTATOYHOM JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
TEXHOJIOTUYHOC | CTEIIEHHW yMeeT BHIOpaTh HEMOJHOE COOTBETCTBHE | YACTHYHOE COOTBETCTBUE | TOJHOE
Tb U3JIENUN U TEXHOIIOTUIO ATUTHBHOTO CIIEYIOINX YMEHUH: CIIEYIOINX YMEHUH: COOTBETCTBHE
MIPOIECCOB UX | TIPOU3BOJICTBA JIJIS BEIOpaTh TEXHOJIOTHUIO BEIOpaTh TEXHOJIOTHIO CIIeYFOIITIX
W3TOTOBIICHUS | TIOJYYEHUS U3 AIIUTUBHOTO AITUTHBHOTO YMEHHIA:
MIPOU3BOJICTBA IS MIPOU3BOJICTBA IS BBIOpATh
TIONYYESHUS U3JIENUs TIONYYESHUS U3JIENHUS TEXHOJIOTHIO
JlomyckaroTcst YMeH#ust OCBOEHBI, HO ANMTHBHOTO
3HAYUTENHHBIC OIMMHOKH, | JIOMYCKAIOTCS MIPOU3BOJICTBA
MIPOSIBIISETCSI HE3HAYHTEIbHBIE JUTSL TIOITyYSHUSI
HEIOCTaTOYHOCTh OIIMOKH, HETOYHOCTH, W3JIEITHSL.
YMEHUU, IO PSIILy npu nepeHoce ymenuii Ha | CBOOOHO




roKa3aTerei, HOBBIC, HECTaHIaPTHBIC orepupyer
o0yyJaromuiics CUTYyaIuH. MPUOOPETCHHBIM
UCTBITHIBACT Y YMCHUSIMU,
3HAYUTEIHHBIC MPUMEHSCT UX B
3aTpyIHEHUS IIPU CUTYyaIUsIX
OIIEpUPOBAHUU TOBBILIEHHOMN
YMEHHUAMU IIPU UX CIIOKHOCTH.
nepeHoce Ha HOBBIE
CUTYaIUH.
BJIA/I€Th: OOyuaromuiics He BaaeeT OOyuaromuiics Binajgeer | OOyvaromuiics yactuuno | OOydvaromuics
MeTOZIaMI/I HIIN B HeZ[OCTaTO‘IHOfI METOAaMM OIITUMU3AaIIUU | BJIAJACECT METOJaMH B IIOJIHOM
obecrieueHus CTETIeHH BIIaJICCT METOJJAMH | TEOMETPHU U 1MO100pa OINITUMH3AIIMY TEOMETPUN | 0OBeMe Biajieer
TEXHOJOTUYHOC | ONTUMU3AIMU I'COMCTPUHN U TEXHOJIOTUH u HOI[60pa TEXHOJIOT'UHU MeToaaMu
TH U3JIEJTUN U o100pa TEXHOJIOTUU AJIATUBHOI'O AU TUBHOI'O ONTHUMM3AIUN
mnmpoueccaMu Ux | aJAUTUBHOI'O IPOMU3BOACTBA IMPOU3BOACTBA JJId IIPOU3BOACTBA JJId réoMeTpru 1
HU3TrOTOBJICHUS. JJIA BBITIOJIHCHUA 3a1a4H. BBIIIOJIHECHU S 3aa4H, BBIIIOJIHECHUS 3a1a4U, r[02160pa
JOITYCKAaITCA HaBBIKH OCBOCHBI, HO TEXHOJIOTUH
3HAYUTCIIbHBIC OIHI/I6KI/I, JOITYCKAITCA AJIUTHUBHOI'O
IIPOABIIACTCA HE3HAYUTCIIbHBIC IIPpOU3BOJCTBa
HEJ0CTATOYHOCTh OIMOKHU, HETOYHOCTH, JIA
BJIAJICHUS] HABBIKAMU 110 | 3aTPYyTHEHUS IPU BBITTOJTHEHHUS
psLy TIOKa3aTeneH, AHATUTHIECKUX 3a]a4y,
OO0yuaronuiics orrepanmsx, mepeHoce CBOOOIHO
UCTIBITHIBACT YMEHUI Ha HOBBIE, MPUMEHSIET
3HAYUTENbHBIC HECTaHIapTHBIE MOJTy4YeHHbIC
3aTpyAHEHUS IPU CHUTYaIIUH. HaBBIKU B
MPHUMEHEHUY HABBIKOB B CUTYaIHUIX
HOBBIX CUTYAaIIUsX. TOBBIIICHHON
CIIOKHOCTH.

IK-17 cioco0HOCTHIO MPOBOIUTH U3yYeHHE U AHAJIU3 HE0OX0AMMO HH(OPMALMH, TEXHHYECKUX TAHHBIX,
nokasareJjeil U pe3yJbTaToB padoThbl, UX 00001IeHNe U CHCTEMATU3ALUIO, TPOBOANTH HEOOXOIUMBbIE PACYETHI ¢

HUCIOJIb30BAHHEM COBPEMEHHDBIX TEXHHYECKHUX CPEACTB

3HATH:

METOIbI
MPOEKTHPOBAH
ust
TEXHUYIECKOT O
OCHAIICHHS
pabodnx mMecT
C
pasMmelieHueM
TEXHOJOTHYEeCK
oro
000pyIOBaHMS;

3HaATh: 3HaTh:

METOObI METOAbI IPOEKTUPOBAHUA
MPOCKTUPOBAHUA TCXHUYCCKOI'0O OCHAIIICHUA
TEXHUYCCKOI'O pa6oq1/1x MECT C
OCHalICHUA pa60qnx PasMCIICHUEM

MCCT C pa3MCIICHUEM TCXHOJOI'M4YCCKOI'o
TCXHOJOI'MYCCKOIo O60py,[[0BaHI/I$I;
000pyn0OBaHuS; METO/IbI OCBOCHHS
METO/IbI OCBOCHHS BBOJIMMOTO
BBOJIUMOTO o0opynoBaHusl.
00opynoBaHUsI.

3HATh:

METO/IbI IPOSKTUPOBAHHUS
TEXHUYECKOT'0 OCHAIICHUS
pabodnx MecT C
pa3MernieHneM
TEXHOJIOTHYECKOT0
000pyIOBaHUS;

METOIBI OCBOCHUS
BBOJIUMOTO
000py/I0BaHUS.

3HATH:

METO/IbI
NPOEKTHPOBAHU
Sl TEXHUYECKOTO
OCHAIIICHHS
pabodnx MecT C
pa3MeIeHneM
TEXHOJIOTUYECKO
ro
00opyIoBaHUS;
METOBI




METOIbI OCBOEHHUS
OCBOEHUSL BBOJIUMOTO
BBOJIUMOTO 000py/I0BaHUH.
obopymoBaHU

s1.

YMeTb: yMeTh: yMeThb: YMeTb: YMeTb:
MPOEKTUPOBATh | MPOEKTUPOBATH MPOEKTUPOBATh TEXHHYECKOE | MPOCKTUPOBATH MPOEKTUPOBATH
TEXHUYECKOE TEXHUYECKOE OCHAIlleHHEe pabounX MECT C | TEXHUYECKOE OCHAIICHUE | TEXHUYECKOE
OCHaIIIEHHE OCHaleHue pabounx pa3MeleHneM paboumx MecT ¢ OCHaIlleHHE
paboumnx MeCT | MECT ¢ pa3MelleHreM TEXHOJIOTUIECKOrO pasmenieHueM paboumx MecT ¢
c TEXHOJIOTUYECKOTO obopymoBaHus; TEXHOJOTUYECKOro pasmenieHueM
pasmenieHneM | o0OpyIOBaHUS; - OCBanBaTh [IPHUMEHIEMOE 00opyOBaHMS; TEXHOJIOTUIECKO
TEXHOJOTHYECK | - OCBAaHUBATh TEXHOJIOTHYECKOC - OCBanBaTh To

oro MIPUMEHSIEMOE obopymoBaHue. pUMEHSIEMOe 000pyOBaHMS,
000pY/IOBaHHS; | TEXHOIOTHYECKOE TEXHOJIOTUYECKOE - OCBanBaTh

- OCBamBaTh 00opya0oBaHHe. 00opyIoBaHMUE. MIPUMEHSIEMOE
MPUMEHSIEMOe TEXHOJIOTUIECKO
TEXHOJIOTHYECK €

oe obopynoBaHue.
000pyI0BaHHUE.

BJIA/I€Th: BJIA/IeTh: BJIA/IeTh: BJIAJIETh: BJIAJI€Th:
MeToJaMu MeToaMu METOJIAMH ITPOCKTHPOBAHMUS | METOJAMHU METOJJaMU
MPOEKTHPOBAH | MPOCKTUPOBAHUS TEXHUYIECKOT'0 OCHAIICHUS IPOEKTUPOBAHUS POEKTHPOBAHU
ust TEXHUIECKOT O pabounx MecT C TEXHUYECKOT'O OCHAIIECHUS | ST TEXHUYECKOTO
TEXHUYECKOTO | OCHAIIEHMS paboumnx pa3MenieHneM pabounx MecT ¢ OCHAIIICHHS
OCHAIICHHS MECT ¢ pa3MelIeHHEM TEXHOJIOTUIECKOT0 pa3MenieHneM pabounx MecT ¢
paboumx MECT | TEXHOJIOTHYECKOTO 000pyIOBaHHS; TEXHOJIOTHIECKOTO pa3MeIeHneM

c 000pyIOBaHMS; - METOJIaMH | criocobaMu 000pyIOBaHUS; TEXHOJIOTUIECKO
pasMemeHneM | - METOaMH 1 OCBOEGHHS IPUMEHSIEMOTO - METOZaMH 1 CIIOCO0aMHU | TO
TEXHOJIOTHYECK | CITOCOOAMHU OCBOCHHS TEXHOJIOTHIECKOTO OCBOCGHHS IPIMEHSEMOr0 | 000pYyIOBAHHUS;
oro MIPUMEHSIEMOT 0 000pyIOBaHHSL. . TEXHOJIOTHIECKOT0 - METOAaMH U
000pYyIOBaHMS; | TEXHOJIOTHIECKOTO 000pyTOBaHUS.. criocobamu

- METOZIaMH H | 00OPYIOBaHHUSL.. OCBOCHHS
criocobamu MIPUMEHSIEMOT0
OCBOCHHS TEXHOJIOTHYECKO
PUMEHSIEMOT 0 ro
TEXHOJIOTHYECK 000py1OBaHHSL. .
oro

000pyIOBaHMSI.

[IIxanbl OLlEHUBAHKS PE3YJIBTATOB MPOMEKYTOUYHOM aTTECTAIIMU U UX ONHCAHUE:

(I)opMa HpOMe)I(yTOqHOﬁ aTTeCTalluM: 3a49€T.

[IpomexyTouHasi arrectanusi oOydarouuxcs B ¢popme 3auera MPOBOJIUTCS IO

pe3yibTaTaM BBIIOJHEHHUS BCEX BHUJIOB Y4YeOHOMl paboThl,

NpeAyCMOTPEHHBIX




10

y4eOHBIM TUIAHOM M0 JAaHHOW IUCIHIUTAHE, TMPH TOM YUUTBHIBAIOTCS PE3yJIbTaThl
TEKYUIEro KOHTpOJIA YCIIEBAEMOCTH B TedeHue cemectpa. OneHka CTeneHu
JOCTUKEHUSI 00yUYarOIIUMHUCS TIaHUPYEMBIX PE3yJIbTaTOB 00YUYEHUS MO JTUCLUIIINHE
(MomyI0) TPOBOAMTCS TpEnojaBaTeeM, BEAYIIUM 3aHATHUS [0 JAUCHUILIINHE
(MOIyNI0) METOIOM 3KCNepTHOM oneHku. [lo uroram mpomexyTo4HOW aTTecTaluu
M0 TUCHUHUIIIMHE (MOYIII0) BHICTABIISETCSA OLEHKA «HE 3aUTEHO» UJIU «3aUTEHO».

K  npomexyroyHoid — arrectaldd  JOMYCKAlOTCA  TOJBKO  CTYJEHTHI,
BBITNIOJIHUBILIKE BCE BUABI yUeOHOI pabOThI, MPEeAYCMOTPEHHbIE paboyeil mporpamMmoit
no JucuuiminHe «BBeaeHWE B TEXHOJNOTMH TPOTOTUIMPOBAHUSA»  (MIPOILIH
POMEXKYTOUHBIA KOHTPOJIB(BBITIOJHEHNE MPAKTUYECKOTO 3aJlaHusl), BBITIOJHWIH U
3aIUTHIN JTA0OpaTOpHBIE PabOTHI,).

I kaJua oueHuBaHud Onucanue

BoimonHensl Bce BHABI  yuyeOHOW paboOThI, NPEeTyCMOTPEHHbIE
yueOHbIM MIaHOM. CTYAEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
3a4TEHO YMEHHH, ONepupyer MpHOOPETEeHHBIMH 3HAHUSMHU, YMEHMSIMH,
HaBBIKAMH, IPUMEHSET UX B CHUTyalUsAX MOBBIILIEHHON CIOXHOCTH,
HE WCHBITBIBAECT 3aTPyJHEHUHA IIPU AHATUTUYECKUX OIEepalusix,
IIEPEHOCE 3HaHWW U YMEHHI Ha HOBBIE, HECTAaHIAPTHBIE CUTYALNH.

Boimonnensl Bce BHABI  y4eOHOW pabOThl, NPEayCMOTPEHHBIE
yueOHbIM  TuiaHoM.  CTyIeHT  JeMOHCTPUPYET  YacTUYHOE
COOTBETCTBME 3HAHWM, YMEHUH, OMEpUpyeT MNPUOOPETEHHBIMU
3a4TEHO 3HAHUSIMHM, YMEHUSIMHU, HaBbIKAMU, MPUMEHSET UX B CHUTyalHsIX
MOBBIIIEHHOW ciokHOCTU. [Ipm 3TOM MOTyT OBITH JOMYILIEHBI
HE3HAYUTENIbHbIE  OIMMOKM, HETOYHOCTH, 3aTPyIHEHUs IpU
AQHAIMTUYECKUX OTepanusix, MepeHoce 3HaHUM U YMEHUN Ha HOBBIE,
HECTaH/IaPTHHIE CUTYallUH.

Boimonnensl Bce BHABI  y4eOHOW paboOThl, NPEayCMOTPEHHBIE
yueOHbIM  TuiaHoM.  CTyIeHT  JEeMOHCTpUPYET  HEIOJIHOE
COOTBETCTBME 3HAHWM, YMEHHUH, [OMYCKAIOTCA 3HAYUTENbHBIC
OLIMOKH, TPOSIBISIETCS OTCYTCTBHE 3HAHWW, YMEHUH, HaBBIKOB IO
psay — ToKa3aTeneW, CTYIOeHT  HCIBITBIBAET  3HAYUTEIIbHBIC
3aTpyJHEHHS MPU ONEPUPOBAHUM 3HAHUSAMH U YMEHHSIMH IPH UX
MIEPEHOCE Ha HOBBIE CUTYAIUH.

3a4TCHO

He BbimonHen oauH wunu  0Oojee BUAOB y4eOHOM pabOTHI,
NPEeIyCMOTPEHHBIX Y4eOHBIM TuTaHOM. CTYIEHT IeMOHCTPUPYET
MOJIHO€ OTCYTCTBHE WJIM HEAOCTATOYHOE COOTBETCTBUE 3HAHUIA,
YMEHMM, JOMyCKAIOTCS 3HAUUTENbHbIE OIMIMOKHU, TPOSBISETCS
OTCYTCTBHE 3HaHUW, yMEHUW, HABBIKOB IO psAy IOKa3aTene,
CTYICHT HE MOXET ONEepUPOBATh 3HAHUSMU M YMEHUSMH TPU HUX
NEPEHOCE Ha HOBBIE CUTYAIUH.

He 3aureno
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7. Y4eOHO-MeTOANYECKOe U HH(POPMALIMOHHOE o0ecriedyeHHe TUCHMIITIMHBI.

a) OCHOBHas TumMepamypa.:
1. Cycnos, A.I'. HaykoemMKHe TEXHOJIOTUM B MAIIMHOCTPOCHHH. [DIEKTPOHHBIN
pecype] / A.I. Cycnos, b.M. ba3pos, B.®. be3bssbrunsiii, F0.C. ABpaamoB. —
DnekTpoH. nad. — M. : MamuHoctpoenue, 2012. — 528 c.

0) OononnumenvHas aumepamypa:
1. 5. T'ubcown, M. Pozen, b. Crakep. TexHonoruu AQauTUBHOTO MPOU3BOJICTBA, M.:
Texnocdepa, 2016. — 646 c.
2. B.H. Anuudepona. IlopomkoBas TEXHOJOTHsS CamMOpaclpoCTPaHsSIOIIErocs
BBICOKOTEMIIEPATYpPHOI0 CHUHTE3a MaTtepuasoB - M. Mamunoctpoenue 2007 - 567c.

8) npoecpammHoe obecnevenue u UHmMepHem-pecypcol.

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/
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D0%BE%D1
%82%D0%B8%D0%BF%D0%B8%D 1%80%D0%BE%D0%B2%D0%B0%D0%B
D%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%91%D1%8B%D1%81%D1%82%D1%80%D0%
BE%D0%B5 %D0%BF%D1%80%D0%BE%D1%82%D0%BE%D1%82%D0%B8
%D0%BF%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D
0%B5

[IporpammHoe obOecrnieyeHre BKIIOYAET YYEOHO-METOAMYECKHE MaTepuajbl B
AJNIEKTPOHHOM BHUJE, JHICH3MOHHOE mporpamMmHoe obecneuenue s CAD-
MOJEIUPOBaHUsT U ynpaiaeHus 3J[-mMonenpio Npu MOATOTOBKE 3amaHus ans 3/1-
[€YaTh U TPOTOTUIIUPOBAHUA.

8. MarepuajibHO-TeXHUYECKOe OOecneyeHne JUCUUTINHBI.

Aynutopun u nabopatopuu kadenper «OMIuAT» AB2508, AB2509, a Taxxke
naboparopuss  AmxauTuBHBIX — TexHoyorudi  AB1707  AyauTtopuum  OCHAIICHHI,
KOMIIBIOTEPHOU W NPOCKIMOHHON TEXHUKOM.


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/
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D0%BE%D1%82%D0%B8%D0%BF%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D0%BE%D1%82%D0%B8%D0%BF%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D0%BE%D1%82%D0%B8%D0%BF%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%91%D1%8B%D1%81%D1%82%D1%80%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D1%82%D0%BE%D1%82%D0%B8%D0%BF%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%91%D1%8B%D1%81%D1%82%D1%80%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D1%82%D0%BE%D1%82%D0%B8%D0%BF%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%91%D1%8B%D1%81%D1%82%D1%80%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D1%82%D0%BE%D1%82%D0%B8%D0%BF%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%91%D1%8B%D1%81%D1%82%D1%80%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D1%82%D0%BE%D1%82%D0%B8%D0%BF%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
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OOopyaoBanue u annaparypa:

- O6opynoBanue st AAUTHBHOTO ipou3BozcTBa 31 nmpunaTeps! fabbster

- O6opynoBanue st AJIUTHBHOTO TPOU3BOACTBA 3 /1 mpuHTEpHI PiCaso;

- O6opynoBanue st AAUTHBHOTO Tpou3BojcTBa 31 mpunTepsr V-Flash;

- OGopynoBaHue 1J1s1 MOCTOOPAOOTKU MPOTOTUIIOB

- pacxoJIHbIE MaTEPUAIbI;

- IPOEKTOP C KOMIBIOTEPOM U MOA00PKON MAaTepUasIOB IJIs JICKIUI U J1a0OpaTOPHBIX
pabor;

9. MeToauyecKkue peKOMEHIAUUH VISl CAMOCTOATEILHON padoThl CTYICHTOB

CamocTosgTenpHas pa60Ta ABIACTCA OAHUM K3 BUI0B y‘le6HBIX 3aHSITHUM. HGJ'H)

CaMOCTOSITEJIbHOM paboThl — NPAKTUYECKOE YCBOEHHE CTYJEHTAaMU BOMPOCOB
AJJMTUBHOTO  TIPOMU3BOJCTBA paccMaTpuBaeMbIX B  IPOLECCE HU3YyYECHHS
TV CUUTUIAHBI.

Ay,ZII/ITOpHaH CaMOCTOATCIbHAA pa60Ta 110 AJUCHUIINIMHE BBIIIOJIHACTCA Ha
y‘{€6HLIX 3aHATHAX ITOA HECTIOCPCACTBCHHBIM PYKOBOACTBOM IIPCIIOAABATCIIA U 10 €TI0
3a1aHUIO.

BHeay,ZII/ITOpHaSI CaMOCTOATCJIbHasA pa60Ta BBIIIOJIHACTCA CTYACHTOM IIO
3aIaHUIO IIPCTIoaaBaTCIisA, HO 0e3 ero HCTIOCPCACTBCHHOI'O YUAaCTHUA

3ama4yu caMmoCTOSITeIbHOI padoThl CTY/IEHTA:

- Pa3BHUTHE HABBIKOB CAMOCTOSITEILHOM Y4eOHON paboTHI;

- OCBOCHHE COJIEpKAHUS TUCLUIUINHBI,

- yriyOneHue coiepKaHusl 1 OCO3HAHUE OCHOBHBIX MOHSATUHN AUCIUILINHBI;

- HUCIIOJIb30BaHUE MaTepuaia, COOpPaHHOTO W TOJYYEHHOTO B  XOJe
CaMOCTOSITEIbHBIX 3aHATUI TUTSL 3¢ hexTUBHOM MOATOTOBKHU K
muddepeHITMPOBAHHOMY 3a4eTy WJIM dK3aMEHY.

Buabl BHeAyAMTOPHOI cAMOCTOATEILHOH PA0OTHI:

- CAMOCTOSATENIbHOE U3YYEHHUE OT/ICIbHBIX TEM TUCIMILINHBL

- IOJITOTOBKA K JICKIIMOHHBIM 3aHSATHUSM;

- MOATOTOBKA K TAOOPATOPHBIM paboTam;

- BBIIIOJIHEHHE 3aJJaHUI 110 PEIICHUIO TUITMYHBIX 33/1a4 U YIPAKHEHUH;

JI71s1 BBIMIOJIHEHUS JTIOO0T0 BHJIa CAMOCTOSITEIbHOW paboThl HEOOXOIUMO TTPONTH
CJIEYIOIINE ITATIBI:

- OIIpeICIICHUE 1IeTIN CAMOCTOSTEIILHON PaOOTHI;

- KOHKpETHU3alys M03HaBaTeIbHOM 3a/1a4H;

- BBIOOP QJICKBAaTHOT'O CIIoco0a JICHCTBUS, BEAYIIETO K PEIICHUIO 3a/1a4H,

- TUIaHUPOBaHUE PAOOTHI (CaMOCTOSATEIBHOW WM C MOMOIIBIO MpPernoiaBaTes)
HaJ| 3aJIaHUEM;
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- OCYIIECTBJIEHHWE B TIPOLIECCE BBITOJIHEHUS CaMOCTOSATEIBHOM paboThI
CaMOKOHTpOJISI  (MPOMEXKYTOUHOTO UM  KOHEYHOT0) pPE3yJbTaToOB pabOThl U
KOPPEKTUPOBKA BHITIOJTHEHUSI PAOOTHI;

- Ipe3eHTanus paboThl.

Bonpocsbl, BBIHOCMMBIE HA CAMOCTOATENbHYI0 padoTy
[IpumMeHeHne aaUTUBHBIX TEXHOJOTHHA B MPSAMOM LHU(PPOBOM ITPOU3BOJCTBE.
Hcnonb3oBanue M mNpuMEHEHHE OOOpYAOBaHUS  AIJUTHUBHOTO NPOU3BOJCTBA B
MAaIIHHOCTPOEHUH.

10. MeToanyeckue peKOMeHIANMH AJIsl IPenoAaBaTes

OcHOBHOEC BHUMAaHHE NpPH HW3YYCHHH AWCIMIUIMHBI TIPH W3YYCHHH pa3jciia
«OCHOBBI AJTUTHBHOTO MPOU3BOACTBA» CIICYCT YACIATh BHUMAHUE W3YUYCHUIO
OCHOBHBIX MOHSATUH B 00JIaCTH OBICTPOTO MPOTOTUITUPOBAHKS, OCHOBHOTO IPUHIINIIA
Y TIPUMHHCHHSI TEXHOJIOT M

[Tpu u3yuenun pasnena «Ilpouecchb» HEOOXOANMO TTO3HAKOMUTD yUaIIUXCS C
IPOIIeCCaMU KOTOPBIC 3aJI0’)KCHBI B OCHOBE TEXHOJIOTHI aJITUTUBHOTO ITPOHU3BOJICTBA

[Tpn wm3yuyenun pasnena «TexHOJOrHM» OCHOBHOEC BHUMAaHHUE HEOOXOIUMO
YICISITh CYHNIECTBYIOIIUM TEXHOJOTHSIM, OOOpYIOBaHHWIO, MaTephaiaM KOTOpPHIE
UCTIOB3YIOTCS TIPU a/ITMTUBHBIX TPON3BOICTBAX

Teopernueckoe U3ydeHrne OCHOBHBIX BOTIPOCOB Pa3/IeNOB AUCIUILINHBI TOJKHO
3aBepIIATHCS MTPAKTHUECKON pabOoTOM.

Jis  akTuUBM3alMd  y4eOHOTO TMporecca TpU  HM3YyUYEHUH  TUCITUTLIAHEI
3¢(HEeKTHBHO TIPUMEHEHUE TIPE3CHTAllMii 10 pa3IUYHBIM TeMaM JIEKIUHA |
71a00paTOPHBIX PadoT.

JUJIst TpOBEICHUS 3aHATHH 110 TUCIUTUTHHE UCTIONB3YIOTCS CPEICTBA O0yUCHHMS:

- yueOHUKH, HHPOPMAIMOHHBIE pecypchl IHTepHeTa;

- CIIpaBOYHBIC MaTEPUATBl U HOPMATHUBHO-TEXHUYCCKAS JJOKYMEHTAIINS,

- METOAMYECKHUE YKa3aHUs JIJIsl BBITIOJTHEHUS J1a00PAaTOPHBIX PaboT.

HPUJIOKEHUS k paGoueii mporpamme
1. CtpykTypa u coaepkaHue JUCIHUTIITUHbI
2. ®OH]I OIICHOYHBIX CPEJICTB


http://pandia.ru/text/category/laboratornie_raboti/

[Tpunoxxenue 1
CTpyKTypa u CoJepKaHne TUCIUILTHHB « BBEIEHNUE B TEXHOJIOTUU ITPOTOTUIIMPOBAHUA» 110 HAPABIICHUIO IMOATOTOBKHU
27.03.01 «CranmapTu3aius ¥ METPOJIOTHs» U MPopuiIr0 «MeTposiornueckoe odecredeHne Mpou3BoACTBY. (0akaiaBp)

n/n

Pa3pen

Cemectp

Heneas
cemecTpa

Buabl yueOHoii padorsl,

BRJIKOYast CAMOCTOATEC/IILHYIO

padoTy CTY/1eHTOB,
U TPY0€MKOCTh B Yyacax

Buabl camocTosiTeIbHOM PadoThI

CTY/€HTOB

Dopmbl
arrecranu
u

J

I/C | JIa6 C

CP | KC

P

K.P.

K.II.

PI'P | Pegepar

K/p
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OCHOBBI ~ aTATUBHOTO  MPOM3BOJICTBA.
OcHOBHBIE  mIaTu IIpU  IIPUMEHEHUU
AAIUTUBHBIX TeXHOJIOFI/Iﬁ, B TOM YHCJIIC
TEXHOJIOTUH OBICTPOTO MPOTOTUITHPOBAHUSI.

Bocemsb I1aroB B AeTUBHBIX
npousBojactBa. lllar 1 Konment u TpexmepHast
Monens(CAD)

Iar 2: [TepeBon moaenu B *.stl hopmat

IIar 3: 3arpy3ka Momenw B YCTaHOBKY
AIl u pabota ¢ *.stl daiinamu

IIar 4: Hactpoiiku Y cranoBok All

IIar 5: IToctpoeHue

Lar 6: N3Bneuenne n O4uncTka

Iar 7: IToct-miporiecc

IIar 8: Ilpumenenmne

1-2

1.2

OCHOBHBIE TPOLIECCHI, MPUMEHSEMbIE
B TEXHOJIOTHSIX OBICTPOTO
nporotunupoBanus. OCHOBHOW MPUHIUI
MOCTPOCHHUS buznyeckoro o0bekTa
METO/IOM OBICTPOTO MPOTOTHIHPOBAHUS U
aJATUTUBHOTO  MpousBojacTBa. Obnactu
MIPUMEHEHHUSI IPOTOTUIIOB

Benenue u 6a3oBbie mpuHIUIBL YTO
Tako€ aJUINTHBHBIE MPOU3BOACTBO. YTO

3-4




15

HEOO0X0 MO JUISL aIIATUBHEIE
MIPOU3BOJICTBA. baszoBrie MIPOIIECCHI
aIMTUBHOTO  MpOu3BoJCTBa.  [loyemy
HCIOJB3YIOT TEPMUH aJIATUBHOE
IPOU3BOJICTBO. [IpenmymecTBo

AAJUTUBHOI'O IMPOMU3BOACTBA.

1.3

duznyeckue MPOIECCH, JIekKalIUe B
OCHOBE TEXHOJIOTUI OBICTpOTO
MPOTOTUIIMPOBAHMUSL. OcobenHoctu
TEXHOJIOTUH, TPEUMYILECTBAa U HEAOCTATKU
TEXHOJIOTUH. Marepuaiibl u ux
XapaKTEPUCTHUKH.

[TonnepxuBaromne CTPYKTYPBI.
OcnoBHo#t nmpunHiun 3D neyatu. Obnactu
npumMeHnenus 3D neuatu.

5-6

1.4

OcHOBHBIE IOHATHSA U KJIacCUpUKALUS
TEXHOJIOTUH OBICTPOTO MPOTOTUIIUPOBAHUS
u aJITUTUBHOTO MIPOM3BO/ICTBA.
Haznauenue u o6mactb

Tpu ocHoBHBIX Tmponecca. IIporecc
DoTONOJIMMEPHU3AIUH. [Ipouece
Oxcrpy3un. Ilpouecchl  UCHOIB3YIOMINE
MOPOIIKOBBIE MaTepUabI.

1.5

IIpomuecc doTonoaumMepru3alum.
Hcropus. O0630p XMMHYECKOTO COCTaBa
dotonomumepoB.  OCHOBHBIE  CIIOCOOBI
(dboTomoNIMMeEpHU3aInu. MacoyHoe
uznyuenue. DLP  texnomormu. LED
W3JIyYCHHUE.

TexHomorun MMPOTOTUIINPOBAHU

9-10
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OCHOBaHHBIC Ha mporecce
dotomumepusanuu.  TexHomorusi  SLA.
Texunonorus SGC, FTI, DLP. Texaonorus
MJM. Texnomnorus PolyJet.

1.6

Crepeonutorpadus pumep
noctpoeHus. MukpocTepromTorpadum..
IIpoecc  doTomonmmepesanuu  yepes
MPOEKIIMOHHYIO MAaCKYy.

11-
12

1.7

[Mpomiecc  Okcrpy3uu. Texnonoruu
MPOTOTUIMPOBAHUSI ~ OCHOBAHHBIE Ha
npouecce 3kctpy3un Texnosorus FDM u
FFF.

Kontposr  mepememienue. Pacuer
Tpaekropuu. Marepuainsl.

13-
14

1.8

Texnonoruu MPOTOTUIIMPOBAHUA,
OCHOBAaHHBbIE€ Ha CIEKaHUU M IUIABJICHUU
MOPOIIKOOOPa3HbIX MaTepHaoB.
TexHnonorus SLS. Texnonorus
SLM/EBM/DMD.

MexaHu3M  cHeKaHHsl — MOPOIIKA.
[Tepepabotka mopomkoB Ilogxompr K
U3TOTOBJICHUIO METAITUYECKUX u
KepaMU4eCKHX MPOTOTUIOB. BapuaHTb
CEJIEKTUBHOTO CHeKaHUs MOPOIIIKOB
Marepuan u npuMeHeHue

16

1.9

Wudopmanus o MOJrOTOBKH MOJENU
(stl, pacmonoxenne u T1.0.)STL daiin —
dopmar (aiina Ui XpaHEHUS JAaHHBIX O
TPEXMEpPHON MOJIeNTN

[Iporpammuoe  oOecmeyeHue  uis
noarotoBku STL daiina ans 3]1 mevaru.

18
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OmubKk ¥ HCIpaBICHHE TPEXMEPHOU
mozenu. [lonnepxuBaromye CTpyKTyphbl

HUroro:

18

18

18

72




IIpuioxxenue 2
MUHUCTEPCTBO HAYKHU U BBICIIET'O OFPABOBAHU S POCCUMCKON ®EEPALINU

OEJNEPAJIbBHOE I'OCYAIAPCTBEHHOE BIOJDKETHOE ObPA30BATEJIBHOE YUYPEXX/IEHUE
BBICIIET'O OBPA3OBAHUA

«MOCKOBCKHWH MOJIATEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWM IMOJIUTEX)

Hanpasnenue noarorosku: 27.03.01 CranmapTuzamnusi 1 METPOJIOTHS
OII (mmpodmib): «MeTposioruueckoe 00ecrieueHne MPONU3BOJICTB»

®dopma 00ydeHus: ouHas

Kadenpa: O6paboTka MaTepraioB IaBJICHUEM U aJJITATUBHBIE TEXHOJIOTUH

®OH/J ONEHOYHBIX CPEACTB

MO JUCUMIIJIUHE

BBeeHue B TeXHOJIOTMH NPOTOTHIIMPOBAHUS
Cocras: 1. [TacriopT oHIa OLICHOYHBIX CPEICTB
2. [lepeueHb OLIEHOYHBIX CPEJCTB:
nepeyeHb BOMPOCOB Ha 3a4eT
MepeyeHb TeM MPAKTUYECKUX 3aJaHUI

CocTaBurTen:

basrikun O.b.

Mockaa, 2020 roxg



BBeneHne B TeXHOJIOTHMH NMPOTOTHIIMPOBAHUA

®I'OC BO 27.03.01 CrangapTuzanus 1 MeTPOJIOTHs

B mporiecce ocBoeHUS JaHHOM TUCIMILTUHBI CTYACHT (POPMUPYET U JEMOHCTPUPYET CICAYIONME NMPo(hecCHOHATBHbIE KOMIETEHINH

KOMHETEHHI/II/I TexHojorus (I)opMa Crennenn ypOBHeﬁ OCBOCHUSA
IlepeyeHb KOMIIOHEHTOB (opmupoBanus OLIEHOYHOT0
HHIEKC OOPMYJIMPOBKA KOMITETeH Ui cpeacTBa*® KOMIIeTeH NI
MK-17 CIIOCOOHOCTBIO 3HaTh: JEKIHS, 3, Ba3oBblii ypoBeHb:
NpOBOAUTE M3YYEHHUE U | ® MCTOJBI obecrieueHusi | CAMOCTOSITENIbHAS I13. BOCIIPOMU3BOJICTBO IMOIYYECHHBIX
aHaus3 HeoOXOMMMOH | rexHonormuHocTH — W3menmii  u | Padora, 3HAHUH B XOJI€ TEKYIETO
MHpOpMaLH, IIPOLIECCOB  HUX M3TOTOBJIEHUS C KOHTPOJIAt; yMCHHUE PEIIATh
TEXHUYECKHX JAaHHBIX, |  pCIIOIB30BAHMEM AJUTHTHBHBIX TUIIOBBIE 3a/1a4H, IPUHUMATh
nokaszaresei M | 1exHOTOIHIL podeCcCHOHaIbHBIC U
pe3ynbTaToB paboThl, HX YIPaBJICHUECKUE PEIICHHUS I10
M3BECTHBIM alIrOPUTMAM
ovoouere T Ymers: TpaBUiIaM U MGTEI[I/IK&M ’
CHCTEMATHU3ALIHIO
t 6’ * obecneunBaTh TEXHOJIOTHYHOCTh
NPOBOJNUTL HEOOXOAUMBIE W3IeITHiE 1 [POLIECCOB UX S—— ypoBeh:
pacHeThl €| M3roTOBIEHHMS C HCIIONL30BAHHEM npaKTITIECKoe HpHMeHeHI:Ie
HCIONL30BAHHEM AJITATUBHBIX TEXHOJIOTHUH N
COBPEMEHHBIX MTOJTYYCHHBIX 3HAHUH ¥ TOTOBHOCTh
TEXHUMECKHX CPEIICTE pemiaTh MpaKTHIeCKHE 3a/a1H
TTOBBINICHHOM CJIOKHOCTH,
Baaners:
5 HETUIIOBBIC 3a/1aUH, IPUHUMATD
. METOIaMH obecrieueHus
& 9 npodeccrnoHaabHbIEC U
TEXHOJIOTHIHOCTH 1531 (S0 1507¢ u VIIPABIICHYCCKHE PEIICHUS B
MpoIleCCaMi WX M3TOTOBJICHHS C N
YCIIOBUSIX HEMOIHOMN
HCIIONB30BaHUEM A MU TUBHEBIX
~ OTIPENIENIeHHOCTH, TIPH
TCXHOMOrHH HEIOCTaTOYHOM JTOKYMEHTAIEHOM,
HOPMATHBHOM M METOJMIECKOM
obecrieueHUH
K-17 CHOCOOHOCTHIO 3HaTh: TIeKIIHs, D, Bba3oBblii ypoBeHb:
IPOBOJUTH U3yYEHHE U o - METOIbl NPOEKTHPOBAHHMS | 1a0OPaTOPHBIE JIP. BOCIIPOU3BO/ICTBO MOIyYEHHBIX
aHaJIN3 He0OX OIUMOi TEXHUYECKOr'0 OCHAICHUS pabounx paboTI 3HaHUH B XOAC TEKYIILTO
wHpopMarHm, MECT ¢ pasMellieHneM KOHTPOJIS; yMEHHUE PeliaTh
THUTIOBBIC 3a1a9H, IPUHUMATH
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TEXHUYECKUX JAHHBIX,
TmoKazaTtenen u
pe3yabTaTOB PabOTHI,
ux 0000IIeHHE U
CHUCTEMaTHU3AIIMIO,
IIPOBOAUTH
HEOOXOMMBIE pacueThl
C UCIOJIb30BAHHEM
COBPEMEHHBIX
TEXHUYCCKUX Cpe):[CTB

o TEXHOJOTUIECKOTO
000pyIOBaHUS;
° METOAbI OCBOCHUA

BBOJIUMOTO 000pyJOBaHUS.

YmMmern:

* IPOEKTUPOBATH TEXHHUYECKOE
OCHAIlleHWe pabo4Mx  MeCT ¢
pasMeIeHneM TEXHOIOTHYECKOTO
000opyIOBaHUS;

¢ - 0CBauMBaTh IIPUMEHACMOC
TEXHOJIOTUYIECKOe 000pyI0BaHNE

Baagers:
*  METOJaMHU MPOCKTUPOBAHUS

TEXHUYCCKOI'O OCHAIICHUA pa6oq1/1x
MECT C pPasMEIICHUEM
TEXHOJOTUYCCKOI'O O60py,I[OBaHI/I$I;

e - METOoZaMH H CIIOCO0aMU
OCBOEHUA [IPUMEHSEMOT0
TEXHOJOTUIECKOr0 000y I0BAHUSI.

npoeCCHOHANBHBIC U
yIIpaBJICHUECKHUE PEIICHUS 110
HN3BCCTHBIM aJIr'OpUTMaM,
ImpaBUJIaM U MCTOAUKaAM

IloBBILICHHBI YPOBEHB:
MpaKTHYECKOE IPUMEHEHHE
IIOJIYYEHHBIX 3HAHUI B IIpOLECCE
BBITIOJIHEHUSI J1a0OpaTOPHBIX padoT
1; TOTOBHOCTH PEeIaTh
MPaKTUYECKUE 3a/1a4H MOBBIIIEHHOM
CIIO)KHOCTH, HETHIIOBBIE 3a]1a4H,
MPUHUMATE PO ECCHOHATBHBIC U
YIpaBIeHYECKUE PEIICHUS B
YCJIOBUSX HEMOJIHOU
OTIPENIENIEHHOCTH, TIPH
HEIOCTaTOYHOM JJOKYMEHTAIbHOM,
HOPMAaTHUBHOM M METOJUYECKOM
obecrieueHnH




IlepeyeHb OLIEHOYHBIX CPEICTB O JUCHUILINHE
«BBeaeHue B TEXHOJOTHUA MPOTOTUIIUPOBAHUS Y

HaumenoBanue [IpencraBnenue
Ne OIIEHOUHOTO Kparkas xapakreprucTruka OLleHOYHOTO OIIEHOYHOTO
OC CpeJICTBa CpeAcTBa cpencrea B POC
Juanor mpenonaBaTenss cO CTYAEGHTOM, LEIb
o~ KOTOpOro — cucreMatruzanud W YTOYHCHHC
VYcrHblii onpoc .
1 (3 3aqu) UMCIOIIUXCA Y CTYACHTAa 3HAHUU, IIPOBEPKa €ro BOHpOCBI Ha 3a4€T
WHIANBUOYAJTbHBIX BO3MOXKHOCTEMN YCBOCHUA
MarepHuaia
IIpomykt CaMOCTOSATENbHON paboThI
CTYJICHTA, MIPEACTABIISIONTNN cobou
KpaTKO€ H3JIOKEHHE B IUCBMEHHOM BHJIE
[IpakTnueckoe IIOJIyYEHHBIX PE3YyJIbTaTOB TEOPETUYECKOIO
2 3a/laHHe aHaJIM3a OIpe/ielIeHHOW HayyHoU (yueOHo- |Bapuant 3amanus
(113) HCCIICIOBATENILCKON) TEMbI, TJE aBTOP
PacKpbIBaeT CyTh HCCIeAyeMOIl IpoOIeMBl,
NIPUBOJUT pPa3JIMYHBIE TOYKHA 3pEHUSA, a
TaK)ke COOCTBEHHbIE B3IJISAbI HA HEe
IlepeyeHb BONIPOCOB HA 3a4eT
Kon
Bonpocsl k 3k3ameHy
KOMIIETCHIIN U
1. Knaccudukanus oOCHOBHBIX CHCTEM AJIJUTUBHOIO IPOU3BOJCTBA NnK-17
2. Cucrembl HampaBJIeHHBIE Ha UCTIOIb30BAHNE TOPOIIKOBBIX THIIOB nK-17
PacXOIHBIX MAaTEPHAJIOB
3. Cucremsl HampaBlIeHHBIE HAa UCTIOIb30BAHNE KHUIKIX THIIOB MK-17
PacXOIHBIX MaTEPHAJIOB
4. CucTembl HanpaBJICHHBIC HA TBEPIOTO TUIIA PACXOTHBIX MATEPHAJIOB nK-17
5. ObopyznoBaHue ISl MACOYHAsI CTEPHOIHTOT AU MK-17
6. YcrpoiictBo npoeknnonHoit cucremsl (Texnomorus DLP) MnK-17
7. Crepuonurorpadsl. OCHOBHBIE 2JIEMEHTHI 000PYAOBaHUS, IPHHITHAIT UX nK-17
B3aUMOJCHCTBUSA
8. Marepuainbsl mpuMeHsIeMBbIe IS «GKHIKOCHBIX)» CHCTEM K-17
9. CucTembl HCIIONB3YIOIIKME BIPHICK MaTeprana. OcoOeHHOCTH MnK-17
10. BuomnpuHTEpHI NnK-17
11. OGopynoBaHue isi 3KCTPY3UOHHBIX CUCTEM NnK-17
12. Tlepconansusbie 3 /] nmpunTepsl. Matepuas NnK-17
13. Cucremsl criekaHHs HOPOILIKOB MnK-17
14. Cucremsbl ckJIerBaHUS TOPOIIKOB NnK-17
15. Cucrembl HaIUIaBKU NnK-17
16. O6opynoBaHue I MOCTOOPAOOTKH nK-17
17. Boibop Tuna ob6opyaoBaHus nK-17
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18. TlpaBuia TeXHUKH OE30MACHOCTH, TPOU3BOJCTBEHHON CAHUTAPHUH, nK-17
noXkapHoi 06e30MacHOCTH.

19. B yem oTHMYHs, a B UM CXOKECTh CUCTEM HAIUIABKH U nK-17
OKCTPY3HOHHBIX CUCTEM

20. Tloyemy cuCTEMBI JUIS HAIUIABKH MOIXOMIAT I PEMOHTA IK-17
21. Vicnonb3ys mapamerpbl ycraHOBKH SLS Ha ocHOBe hopmyib NnK-17
ONpeJe/ieHNn e SHEPTHH CIeTaTh BHIBOJ KaK H3MEHUTh MapaMeTpPbl 4TOOBI

YBEIMYUTHh CKOPOCTh OCTPOEHHsI 00BEKTa

22. VYcrpoiicTBo nevyararomiel TonoBku. KoHTpons mepeMenieHus NnK-17
23. AnautuBHOE MPOU3BOACTBO. I'1e BOCTpeOoBaHO, KaK MPaBHIbHO nK-17
MPUMCEHATH TEXHOJIOTMN 6I>ICTpOFO IMPOTOTUITUPOBAHUA

24. Paznuune MeXIy aJJIMTUBHBIM IIPOM3BOJICTBOM U 00pabOTKOI Ha MnK-17
crankax ¢ UIIY TexHomoruu npoToTUIMPOBAHUs, OCHOBAaHHBIE HA

doTonoaMepH3aIny.

25. IlocrobOpaboTka. Y naneHue moiepsKUBaIOILEro MaTepuara. MnK-17
CkJenBaHUE JTMCTOBBIX MaTEpUAIIOB, CYTh Ipoliecca, 0COOEHHOCTH,

MaTepuaIbl

26. Pa3yiuuust TeXHOJOTUH aJJUTHBHOrO IIPOM3BOICTBA. MNK-17
27. MonenmupoBaHue niporecca GoTo-TOTUMepU3aIlnH. nK-17
28. Marepuaisl, 00opyaoBanue. [lapaMerpsl TEXHOJOTHYECKOTIO nK-17
poliecca ¥ MOJICNTMPOBAHHUE TUIABIICHUE ITOPOIIKOB.

29. Marepuainsl, paboTa ¢ MOPOIIKAMH. MnK-17
30. CrpyiiHas neyars. nK-17
31. Matepuainsl sl pacbUICHUS METOIOM CTPYHHOMU MmedaTd. Martepuaribl NnK-17
IIPUMEHSIEMBIC B TEXHOJIOTUSIX OBICTPOTO MPOTOTUIIPOBAHUS

32. DKCTPY3HOHHBIE CHCTEMBI. MnK-17
33. Orpannuenus FDM. Marepuainsl, 000pyaoBaHue. nK-17
34. TlpeumymectBa OODKETHBIX cucteM All. MK-17
35. IIporpammMHOe obecriedeHne, NpUMEHsIEMOe B aTATHBHOM NnK-17
npoun3BoacTBe TpH OCHOBHBIX IIpolecca

36. Hucrpymentsr CAIIP 171 aytuTHBHOTO IPOM3BOCTBA MnK-17

Ilepeuenn Tem IlpakTudeckux 3axaHuii

1. ABTONIPOM3BOUTENb BBITYCKAET YETHIPE MOJEIN aBTOMOOWIIed B roa B oowseme 10000
aBToMoOmIIel B roJ. OObeM MPOU3BOJICTBA Kaa0W Moaenu koseonercs ot 200 mo 4500
mTyk. Kaknas MammHa uMeeT BBICOKYIO CTENEeHb WHIWBUIyaJbHOCTH. Hamumure
pedepar Ha 0,5 crpanuikl o Bo3MmokHocTH TpuMmeHeHus IILIT B ero mpows3BojaCTBe.
Crnenyet akIleHTUPOBATh BHUMaHHE HA JKCTEPhEP U MHTEPhEP aBTOMOOUIIS.

2.Hanummte pedepar Ha 0,5 cTpaHUIbI O BO3MOXKHOCTH NpPHUMEHEHHUS TEXHOJOTHH H
MaTepuaioB AUIMTHBHOTO TPOM3BOJICTBA JUIS Pa3IWYHBIX 3a7ad MaIlluHOCTpoeHus. Kak
KaKle TEXHOJOTHH U MaTepUalbl MOTYT OBITh UCIOJB30BAaHbI IPU COBPEMEHHOM IOIX0JIE
MIPU IPOU3BOACTBE PAINIUUHBIX JI€TaJeH AJs1 OTPACIU MAIIUHOCTPOEHUSI.
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