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PabGouast mporpamma IUCHUIIIMHBI (MOIYJsA) pa3paboTaHa B COOTBETCTBUU C CaMOCTOSITEIHLHO
ycraHoBieHHbIM MI'Y oOpazoBatenbabiM crangaproM (OC MIY) nans peann3yeMbIX OCHOBHBIX
npodeccHOHABHBIX ~ 00pa30BaTEeNbHBIX IMPOTPAMM  BBICIIETO OOpa30BaHHS IO HAMPABICHUIO
noJAroToBku / cnenuanbHoctu 27.04.05 «HHOBaTHKA) (MIporpaMma MarucTparypsbl), YTBEPKICHHBIM
npukazoM MI'Y ot 22 urons 2011 roma Ne 729 (B penakuuu npukazoB MI'Y ot 22 Hosi6ps 2011 roxa
No 1066, ot 21 nexabpst 2011 roga Ne 1228, ot 30 nexabpst 2011 romga Ne 1289, ot 22 mas 2015 rona
Ne 490, ot 30 uronst 2016 roma Ne 746).

I'on (rogsr) mpuema Ha oOyuenue: 2019, 2020.
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. Iean u 3agaum y4eOHOM U CHUNITHHBI

Heabro wu3ydyeHuss AUCHUIUIMHBI «TexHomoruun uHU(POBOTO MPOU3BOACTBA»  SABISACTCA
dbopMupoBaHue y oOyyarommxcs 3HaHUM 00 OCHOBHBIX MeETOJaX LHU(POBOr0 MPOU3BOACTBA,
COBPEMEHHBIX IMOJIX0JI0B M CLIOCOOOB OCYIIECTBICHUS U(POBOTO MPOU3BOJICTBA B 00IACTH BBHICOKHUX
TEXHOJIOTUH, YMEHUI ¥ HaBBIKOB IPUMEHEHHS COBPEMEHHOI'O0 HHCTpyMEHTapus UudpoBoro
MIPOU3BOJICTBA CO3IaHUS M MAaCIITAOMPOBAHUSI HHHOBAIIMOHHBIX IPOEKTOB U MPOTYKTOB.

3agayaMu TUCIUIUINHBI SIBIISTIOTCS:

— W3y4YeHHE TIOHATHIHO-KAaTerOpHaJbHOIO ammapata B OO0JIACTH IU(PPOBOrO  IPOU3BOJICTBA
(CKOpPpEKTHUPOBAHO);

— (dopmupoBaHue 3HAHUN O TEXHUYECKHX CPEACTBAX U MPOTPAMMHOM 00ECIIEYCHUH COBPEMEHHOTO
1M (POBOTO MIPOU3BOJICTRA,;

— W3y4eHHE COBPEMECHHBIX METOJ/IOB IIPUMEHEHUS TEXHOIOTHI II(PPOBOTO MPOU3BO/ICTBA;

— (opMHUpOBaHHE HABBHIKOB U YMEHHWH, HEOOXOJUMBIX JUIS MCIIOJIb30BAHMS TEXHOJOTHH IH(POBOTro
MPOU3BOJICTBA B peaAlIM3alldd WHHOBAIMOHHBIX IPOCKTOB M MPOPECCHOHAIBHON JEATEIbHOCTU
OpraHu3aIui.

B pesynpTaTe u3ydeHHs NaHHOTO Kypca oOydaroluecsl IoJydaT 3HAaHUS O COBPEMEHHOM
000OpyIOBaHUU M OCOOEHHOCTSX MPUMEHEHUSX TEXHOJOTUH IU(PPOBOrO MPOU3BOJCTBA, MPUOOPETYT
HABBIKM U YMEHUS IPAKTHYECKOTO MCIIOIH30BAHMS TEXHOJIOTHUH IIU(PPOBOTO MPOU3BOICTBA.

1. Mecto aucuunjunsl B crpykrype OIIOII BO

Huctunnmna «TexHomoruu 1udpoBOro MPOU3BOJACTBA» OTHOCUTCA K MPOdeCCHOHATHLHOMY
6moxy BapuaTuBHOI yacTH y4eOHOTO MIaHa MPOTrpaMMbl MaruCTPATypBhI.

W3ydeHne TUCHUIUIMHBI 0a3upyeTcs Ha 3HAHHUSIX U YMEHHUSX, TOJYyYECHHBIX O0yUJaIONUMUCS B
MpoLecce M3YYeHHs] TYMAaHUTAPHBIX, COLMUANBHBIX U SKOHOMUYECKUX AUCUMILTUH: «IHHOBaIlMOHHOE
MPEANPUHUMATENBCTBOY, «Y IPABIIEHNE NMHHOBAIIMOHHBIMU MTPOCKTAMUY, « Y TIPaBIECHNE KaueCTBOMY.

Jl1s1 ycrienrHoro OCBOCHUS TUCIIUTUIMHBI 00 YHarOIITUICS JOJIKEH:

3HaTh:
— (yHIaMEHTalbHbIE IMOJIOKEHUsI TEOPUM WHHOBALMH M OCOOCHHOCTH HMHHOBAIIMOHHOTO
npoiiecca,
— TEOpPETUYECKHE OCHOBBI TPOEKTHOMN U MPOU3BOJICTBEHHOM JIEATEIBHOCTH,
— OCHOBHBIE MPOOJIEMBI COBPEMEHHOM (pritocodur U MOIX0A0B K UX PEUICHUIO;

YMmern:
— HCIIOJIb30BAaTh MEXAUCLIUIIIIMHAPHBIE CUCTEMHBIE CBS3H HaYK;
— aHaJIM3UpOBaTh U OLEHUBaTh (uiaocopckue NpoOJIeMbl TNPU PEUIEHHH COLHUAIbHBIX U
npodeccOHATIBHBIX 33/1ay;
— MPUMEHATh  MATeMAaTUYECKUHW  HHCTPYMEHTApuid K  pPEUIeHHIO  COLMAJbHBIX U
npoeccuoHaNbHBIX IPOobIIEM.

Baangern:
— HaBbIKaMU pabOTHl C KOMIBIOTEPHON TEXHUKON M MPOTPaMMHBIM OOECIEYeHHEM Ha ypPOBHE
MPOJIBUHYTOTO MOJIb30BATENS,;
— HaBBIKAMHU BI)I60pa HaH60nee aKTyaHBHLIX HaHpaBHeHI/Iﬁ HayIIHI)IX HCCHeJIOBaHHﬁ, CTaBUTH
3aJ1ay UCCIICIOBAHMSI M OTIPEACIIATH CIIOCOOBI PEIICHHSI TIOCTABJICHHBIX 337124,
— CaMOCTOSITEIPHO MPUOOPETaTh U UCTIOIH30BATh B MPAKTUYECKON AESITETLHOCTH HOBBIC 3HAHUS
¥ YMEHUS B PA3IMYHBIX cepax IesTeTbHOCTH.
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3HaHMS, HABBIKU W YMEHHS, IIOJIyYEHHBIE IpPU H3YYEHHU JUCLMIUIMHBL «TexHonoruu
UG POBOro MPOU3BOJCTBA» 00ECIEUNBAIOT YCIEIIHOE OCBOEHUE NTUCHUIUIMHBI «CrcTeMa pa3paboTKu
HOBBIX NPOAYKTOBY», «MeEXIyHapOIHBIM PBIHOK TEXHOJIOTUN», «YIpaBiaeHue npoekramm», «Teopus
pemieHust M300peraresnbckux  3anau», «Hayko€MKoOCTh IPOM3BOACTBA U IIEHOOOpa30BaHHE
npoaykuuny, «Tpanchep u KOMMepHHMaIM3alMs pPE3yIbTaTOB HAYYHOTO HCCIEJOBAHUSN» U
HEOOXOAUMBI ISt IIPOXOXKACHUS NPEAJUIUIOMHOM IIPAKTHKH, OCYIIECTBJICHHUS HAy4dHO-
HCCIIEIOBATENLCKOW PabOThl M HANMMCAHUS BBITYCKHOM KBaTM(HUKAIIMOHHON pabOThl (MarucTepcKoi
muccepraiun). M3yyaercs Ha 1 kypcee (2 cemectp).

I11. TpeboBanusi Kk pe3yjibTaTaM 0CBOEHHS U CHUILITHHbBI

B pesynpTaTe OCBOCHHS JHUCHUIUIMHBI JOMKHBI OBITh  COPMUPOBAHBI  CICIYIOIIHE

KOMHeTeHHI/II/IZJ'

YK-2. '0TOBHOCTb K CaMOpa3BUTHIO, CAMOPEATH3AINH, HCIIOJIb30BAaHHIO TBOPUYECKOTO IMOTEHIIMANA
OIIK-3. Crioco6HOCTb pemiath npodeccuoHanbHble 331a4l Ha OCHOBE (hunocoduu, MaTeMaTHIECKUX
METOJOB M MOJIeJIeH Ul yIPaBJICHHUsI HHHOBALUSAMH, KOMIIBIOTEPHBIX TEXHOJIOTUH B MHHOBAI[MOHHOMN
chepe

IIK-1. Crioco6HOCTh pa3padoTaTh IJIaH U MPOrpaMMy OpraHM3alMi MHHOBALlMOHHOW JAESITEIbHOCTU
HAy4YHO-TIPOU3BOJICTBEHHOI'O MOJPA3/IEJIEHUs], OCYILECTBIIATh TEXHUKO-3KOHOMHUYECKOEe 00OCHOBAHUE
MHHOBAIIMOHHBIX ITPOEKTOB U IPOrpaMM

IIK-4. CnocoGHOCTh HAWTH (BBHIOpATh) ONTHUMANIBHBIC PEIICHHS MPH CO3JaHWM HOBOH HAYKOEMKOMH
NPOAYKIMM €  ydyeToM  TpeOoBaHMM  KadecTBa,  CTOMMOCTH,  CPOKOB  HCIOJHEHMS,
KOHKYPEHTOCIIOCOOHOCTH U 3KOJIOrMYECKOl 6e30acCHOCTH

IIK-6. CiocoGHOCTh NMPUMEHATh TEOPUU U METO/bl TEOPETHYECKOW M MPUKIAAHOM HMHHOBATHKH,
CHUCTEM U CTPATEruil yIpaBlIeHHs, YNPaBICHHUsS] KAaueCTBOM HHHOBALIMOHHBIX MPOEKTOB, BBHIOMPATh
COOTBETCTBYIOILINE METO/IbI PEIIEHNUS DKCIIEPUMEHTAIbHBIX U TEOPETUUYECKHUX 3a]1a4

ITK-8. CriocoOHOCTh BBINOJIHUTH AaHAIMU3 PE3YJbTATOB HAYYHOTO 3KCIEPUMEHTa (MCCIe0BaHUs) C
HCIIOJIb30BAHUEM COOTBETCTBYIOIIMX METO/JOB M MHCTPYMEHTOB 00paOOTKH, HHTEPIPETUPOBATD,

NpEACTABIATE U NIPUMCHATH IMOJTYYCHHBIC PE3YJILTAThI B HpaKTH‘ICCKOﬁ JACATCIIbHOCTHU

Crneununaau3upoBaHHble NPogeccHoOHATbHbIE KOMIIETEHIIUN:
CIIK-19. CrnocoOHOCTh MOJIEPHH3UPOBATH TEXHOJOTHYCCKUN IMKJI IPOHM3BOJACTBA TPOAYKTA C
MCIOJIb30BaHUEM TEXHOJIOTHH IM(POBOTO MPOU3BOJICTBA.
CIIK-20. CiocoOHOCTh BEIOUpATh U IPUMEHSTH TEXHOJIOTHH ITU(POBOTO MMPOU3BOICTRA.
CIIK-21. CiocoGHOCTh MPOU3BECTH OLIEHKY SKOHOMUYECKOTO OTEHIIMAJIa UCTIOIB30BaHMSI TEXHOIOTHid
M (ppoBOTO MPOU3BOJICTBA MIPU Pa3pabOTKE HOBBIX MTPOTYKTOB.

B pe3ynbpraTe u3yueHus: AUCUUILINHBI CTYACHT JOJIKEH:
3HaTBh: 0OCOOCHHOCTH HCIOJIb30BaHUSI TEXHOJOTUI HIM(PPOBOrO MPOU3BOJCTBA, SKOHOMUYECKHE

aCIeKThl MCIOIb30BaHMs TEXHOJOTHH HU(PPOBOr0 MPOU3BOJCTBA, OPTaHU3ALUIO MPOEKTHOW PabOTHI €
HCIOJIb30BAaHUEM CPEJICTB IIU(PPOBOrO MPOU3BOACTBA, OCHOBHBIE MOHATHUS IHU(PPOBOTO MPOU3BOICTBA

! U3 npemoXeHHOTO CHMCKAa BBIOpaTh Te, KOTOpble (GOPMHUPYIOTCA B HAcTosmiel mucumuminHe. OcTaibHbIE
YAaIUTh.
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(mudpoBoE MPOM3BOACTBO, WHKHHUPUHT, MPOSKTHPOBAHUE, MPOTOTHITUPOBAHHE, IPOMBIILICHHBIH
nu3aitH, 3D medars, aJjAUTUBHOE MPOU3BOACTBO T.I.); OCOOEHHOCTH NPHUMEHEHHs MPOrPaMMHOTO
obecriedenusi B obmactu 3D MonenupoBaHus; OOOpPYAOBAaHHE W ammaparypy, NpPUMEHsSEMbIE B
COBpEMEHHOM LHU(POBOM MPOU3BOACTBE; OCHOBHBIC ATAallbl Pa3BUTUSA AJAUTHBHOTO IPOM3BOJCTBA;
OCHOBHBIC TCXHOJIOTMHU aAJUTHBHOI'O IMPOU3BOJACTBA, OCHOBHBIC HAIIPABJICHHA Pa3BUTHUA aJJIUTUBHBIX
CPEICTB CO3JaHMsI HOBBIX MPOJYKTOB; IPEUMYIIECTBA U HEIOCTATKU TEXHOJIOTUN 1HU(pPOBOro
MIPOM3BOJICTBA, OCHOBHBIE XaPaKTEPHCTUKU OOOPYIOBaHMU IH(PPOBOTO NMPOU3BOJICTBA, PACXOIHBIC U
UCIOJIb3YEMbIE MaTEPHAIIBL.

YMeTh: BBINOJIHATH HACTPOWKY M OOCIy)KMBaHHME CPEICTB IM(PPOBOTO MPOHU3BOJCTBA,
IUIAHUPOBATh pealiu3allMi0 MPOEKTa C UCIOJIb30BAHMEM COBPEMEHHBIX CpPEICTB IHU(PPOBOTO
MOJICIIMPOBAHMS U TPOM3BO/ICTBA; MCIIOJIL30BaTh MpOrpaMMHoOe obecrieuenue s 3D mMoxenupoBaHus,
MOJIEPHU3UPOBATh TEXHOJIOTMYECKUH IMKJI MPOU3BOACTBA MPOAYKTA C HUCIOJIB30BAaHUEM TEXHOJIOTHH
U(pPOBOTO MPOU3BOJICTBA.

Baagerb: TEXHUYECKUMH CPEJICTBAMH COBPEMEHHOr0 IH(ppoBoro mpoussojactsa (3D mpunrep,
3D ckanep, Ja3epHBIA pe3ak); mporpaMMHbBIM oOecriederneM s 3D monenuposanus u 3D meuatw,
CpeICTBaMHM pacyeTa JKOHOMHUYECKOrO TMOTEHIMalla HCHOJb30BaHMUsI TEXHOJIOTHH IH(POBOrO
IIPOM3BOCTBA IIPU Pa3pabOTKe HOBBIX MPOYKTOB.

HNmeTh onbIT: yMEHUS MIPAKTUYECKOTO UCIOJIb30BAHUS TEXHOJIOTHH [IUPPOBOTO MPOU3BOACTBA.

®opma o0ydyeHHsi: OUHAs

IV.®opmbl KOHTPOJISA

KoHTposb 3a 0cBOCHMEM IUCIUILIMHBI OCYIIECTBIISETCS B KaXKI0M JUCLUIUIMHAPHOM pa3jele
ornenbHO. dopMaMM TEKYIIEr0 KOHTPOJS MOTYT BBICTYNATh WHAUBUAYAJIbHBIE M TPYIIIOBBIE
IPE3eHTALMH 110 3aJaHHBIM T€MaM, TECThI, OIIPOChI, KOHTPOJIbHAs padoTa.

Pybesxcnviti konmpoas: pazpadoTKa UHAWBUAYAIBHBIX M TPYIIIOBBIX MHUHUIIPOEKTOB. B KOHIE
ceMecTpa MPOBOJUTCA IK3aMEH C 3alIUTOM MPOEKTHON pabOThl IO UTOraM Kypca.

Hmoeosas ammecmayus 60 2 cemecmpe — 9K3aMeH 8 YCMHOU hopme.

Pe3ynbTaThl TEKyIero KOHTPOJS U UTOIOBOM aTTecTalluu (POPMHUPYIOT PEUTHHIOBYIO OLIEHKY
pabothl obyuaromierocs. Pacnpenenenue 6aiioB Mo OTAEIbHBIM BHJIaM pabOT B MPOLECCE OCBOSHUS
muctuminHel - «TexHomornn 1U(GPOBOrO MPOU3BOJCTBA» OCYLIECTBISIETCS B COOTBETCTBUM C
IIpunoxenuem 1.

V. O0BbEM ANCHMIIMHBI U BH/IbI Y4e0HOIH padoThI

O0mwem Kypca — 72 yaca, 2 3aueTHbIE eIMHUIIB], B ToM uncie 30 yaca — aynuTopHas HarpyskKa,
U3 KOTOpBIX 6 4YacoB — Jjekuuu, 24 4yacoB — ceMuHaphl, 42 4yacoB — caMoOCTosATeNbHas paboTta
cryaenToB. M3yuaercs Ha 1 kypce (2 cemectp), UToroBast popmMa OTIYETHOCTH — IK3aMEH.

Bup yueOHoii padoThl Bcero yacos

KoHTakTHbBIE 3aHsITHS (BCETO) 30

B ToMm uucie: -

Jlexum 6
[TpakTuueckue 3ansatus (I113) -
Cemunapsl (C) 24
JlaGopatopusbie pabotsl (JIP) -
CamocrosiTesibHasi padora (BCero) 42
B Tom uncie: -
Pedepar 6
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JlomamrHue 3agaHust 18
[loaroroBka K ornpocy 2
[TonroroBka K Tecty 2
[TonroroBka K KOHTPOJIBHOU paboTe 4
IToaroroBka MpoOeKTHON pabOTHI 6
Bua npomexyTo4HON aTTecTaluu
DK3aMeH 4
OO0m1as TpyA0€MKOCTh (Yachl) 72
3adeTHbIC €AMHUIIBI 2

VI1.CtpyKTypa u cofepkaHue U CHHUIIIMHBI

n/n

Pa3gen

Conep:xanue (TeMbl)

CocTosiHne U 0COOEHHOCTH COBPEMEHHOTI0
M (poBoOro Npon3BoaACTBA

OcHOBHbBIE 3Talbl CTAHOBJICHUS W Pa3BUTHS
u(poBOro  MPOU3BOJCTBA. TexHuueckue
CpencTBa COBPEMEHHOTO (G poBOro
MIPOU3BOJCTBA. OcHoOBHBIE TEXHOJOTHHU
uupoBoro mpousBojcTBa. llpenmymectsa u
HEJIOCTAaTKU TEXHOJIOTHI udpoBoro
MIPOU3BO/JICTBA.

IIporpammHoe oGecnevyenne HGPOBOro
MPOM3BO/ICTBA

[TporpammHuoe obecrieueHne (ppPOBOTO
npousBojcTBa. [IporpammHoe obecnieueHue 1ist
ABTOMATH3AIMH MPOW3BOJICTBEHHBIX IMPOIIECCOB
[Tporpammuoe obecricueHue TUTS 3D
MOJICIIUPOBAHMSL.

TexHoJI0rMU AJIMTUBHOIO MPOU3BO/CTBA
U MPOTOTUNIMPOBAHME

OcHoBHbIE TEXHOJIOTHH aATUTUBHOTO
IIPOU3BO/CTBA. OcHoBHbIE HaIlpaBJICHUSA
pa3BUTUSA  QIJUTHBHBIX CPEICTB  CO3JaHUsA
HOBBIX MPOAYKTOB. [IpoToTHnupoBanue. Dtamsl
U IPUMEHEHUE.

3D neuarhb

YcrpoiictBo u  asnemeHTel  3D-mpuHTepa.
Marepuanst  gist  3D-mewatH,  OCHOBHBIE
CBOMCTBA 51 OTJINYUS. [IporpammHuoe
obecnieuenne st 3D-mewarun.  [IpunHimmns
pabotel. Hactpoiiku 3D-meyatn u mapameTpsl
MOJIETH.

3D ckanupoBaHue

YerpoiictBo 3D-ckanepa, OCHOBHBIE 3JIEMEHTHI.
[Tapametprr 3D-ckanupoBaHus. YCTpOWCTBO H
AJIEMEHTHI JIa3epHOro pesaka. [lapamerpsl n
HAaCTPOWKH IIPH JIA3EPHON PE3KE.

Cranku ¢ UITY

Cranxku ¢ UYIIY. Ilpunmun pabGoTel U
HaszHaueHne. OcHoBHBIE BUIBI cTaHkoB ¢ UITY.
[IporpamMmmHoe oOecrneduenue s pabOTHl Ha
crankax ¢ UITV.

IIpoekTsl ® crapranbl B 00JacTH
1M (ppoBoro Npon3BoACTBA

OcHoBHBIE MoAXOJbI K YIIPABJIICHHUIO IMTPOCKTAMHA

B chepe rdpoBoro MIPOU3BOICTBA.
Hcnonp30BaHWe  TEXHOJIOTHI U poBOTrO
IMPONU3BOJCTBA B MMPOMBIIIJICHHOCTH.

Ucnonb3oBanue TEXHOJIOTHI U poBoOro
MIPOM3BOJICTBA B HWHHOBAaIlMOHHOM OW3HECEe U
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crapramax. MexayHapoaHas ceth Fab Lab.
[Mpunmunsel 1 ¢GyHKUMOHKMpOBaHUE. TumoBoil
coctaB obopymoBanus Fab Lab. Hasnauenue u

HCIIOJIb30BaHHUE.
LeHTpsI MOJIOJEAKHOTO MHHOBAIIMOHHOI'O
TBOpPYECTBA.
Pa3zjienbl 1ucuunIIMH U BUAbI 3aHATHI (aK. Yachl)
n/n | HaumenoBanue pasgena | Jlekuus | [lpakrtu- | JlaGopa- DopMbI
AU CIUTIINHBI yeckue | TopHble | Cemunap | CPC | Tekymero
3aHATHUSA | 3aHATHS KOHTPOJIsI
1 | Cocrosinue u 2 - - 2 6 Omnpoc
(cobecenoBann
0CO0EHHOCTH o
COBPEMEHHOI'0 Pedepar
uugposoro
NPOM3BOACTBA
2 | IlporpammHoe 2 - - 2 8 Omnpoc
obecrnieueHne nUPPOBOro (komn0KBiyM)
1 P Jdomamuee
IPpOU3BOJACTBA 3a/1aHue
3 | TexHoJjoruu 2 - - 3 4 Onpoc
AIHTHBHOLO (KOJLJIOKBHYM)
A0 Tect
NPOM3BOACTBA u
NPOTOTHIHPOBAHUE
4 | 3D neuyarnb - - - 4 4 Onpoc
(KOJLIOKBUYM)
Jdomaunee
3aJaHUue
5 | 3D ckanupoBaHue - - - 4 6 Onpoc
(KOLIOKBHYM)
Jomamuee
3aJJaHHue
6 | Cranku ¢ UITY - - - 3 4 Onpoc
(KOLTOKBUYM)
Tect
7 | IlpoekTsl M cTapTanbl B - - - 6 6 Onpoc
6 ™ " BOL (KOLIOKBHYM)
001ac I q)po oro KonTpoabhas
IIPOU3BOACTBA padoTta
IIpomexyTouHas 4
arrecraums (IK3aMeH)
Hroro 6 - - 24 42
Pa3zaenbl IMCHOMIITMHBI U MEKIUCIUTITIMHAPHBIE CBSI3H
HaumenoBanue Ne Ne pa3jesioB 1aHHOW JUCHHUILJIMHBI,
Ne | ob0ecnmeunBaemMbIX He00XOAUMBIX Il U3yYeHHUSs
n/m | (mocJieqyrIux) AuCHUuIIHH o0ecrnieynBaeMbIX (MOCIAETYOMMX) TUCIHHUILINH

1 2 3 4 5 6 7

1. Cucrema pa3paboTKU HOBBIX + + + + + + +
POJYKTOB

2. YrpaneHnue npoeKkTaMu + + + + + +
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3. Teopus pemieHus + + + + +
M300peTaTeNIbCKUX 3aa9

4, HaykoéMKkocTh Mpon3BoaCTBA U + + + + + +
1IeHO0Opa30BaHUE MPOAYKLIUU

5. Tpanchep 1 KOMMeEpITHATA3AIHS + + + +
pE3yJIbTATOB HAYYHOTO
WCCJIC/IOBAHHS

VIl. O6pa3oBartejibHbIE TEXHOJIOTHH

B IIponecce€ OCBOCHUA JUCIUILIINHBI «Texnomoruu HI/I(l)pOBOI‘O IMPOU3BOJACTBA» UCITOJIb3YKOTCs

clIeayromme 06p330BaTCJ'IBHBIC TCXHOJIOI'UHU:

1. Cmanoapmuvie Memoosbl 00yHeHusL:

— JIEKLHUU;

— CEMHUHapBbI;

— MHUCHMEHHBIE UM YCTHBIC JOMAIIIHHUE 3a/IaHuUs;

— KOHCYJIbTAllMU MIPENOJABATEIICH;

— caMocCTosiTeNbHasE paboTa CTYJEHTOB, B KOTOPYIO BXOAMT OCBOEHHE TEOPETUYECKOTO
Marcpuralia, IOAroToBKa K CCMMHapaM, BBIITOJHCHHUEC YKA3aHHBIX BbIIIC MTMCbMCHHBIX pa60T.

2. Memoowl 0byuenus ¢ npumeHenuem UHMepaKmusHulx opm 00pa308amenbHbIX MEXHON02UIL:

— HWHTEPAKTUBHBIC JICKIIUU;
— aHaJu3 JCJIOBBIX CUTYallMil HA OCHOBE KENC-METO/1a U UMUTALUOHHBIX MOJENIEH;
— KpYIJIbIE CTOJIBI,

— 00cCyX/IeHne MMOATOTOBICHHBIX CTYACHTaMH peepaTos;

— TIpYyNNOBbIE JUCKYCCUU U TPOEKTHI;

— WHIUBUyalbHas U TpynmoBas paboTa HaJl MPOEKTaMU;

— 00cyxkJieHre pe3yabTaToB paboThl CTYJEHUYECKUX UCCIEI0BATEIbCKUX TPYIII.

VIIl. Y4yeOHo-MeToaM4eckoe, HH(POPMAILIHOHHOE U MATEPUATbHO-TEXHUYECKOE
olecrieyeHue AU CUMIIIMHBI

YuebHo-MeToqMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCIUNIHHBI

a) OcHoBHas JMTEpaTypa:

1.

I'u6con, f., Crakep, b., Pozen, /. TexHonoruu ajiUTUBHOIO MHPOM3BOJCTBA. TpexmepHas
nevarb, ObICTPOE MPOTOTUIHPOBAHKUE U IpsiMoe 1 poBoe mpousBoacTBo [Teker] / . I'ubcon, b.
Crakep, [l. Pozen. — Texnocdepa, 2016 — 656 c.

Herécosa, O.}O. UndopmanronHble cUCTEMBI U TEXHOJIOTUU B SKOHOMUKE: yueOHoe nocolue s
BY30B; 3-€ u3., ucnp. u gomn. [Tekcr] / O.}O. Herécosa. — M.: FOpaiir, 2017. — 146 c.

[TonmoB, B.B. MeiciutensHoe kapate. MeTOAONOTHS HAYyYHO-TEXHHYECKOTO TBOPYECTBA
U KOHIIENITYyaJbHOTO MpoeKTHpoBaHusa. Hayuno-nomynsipaoe u ydeOHoe uznanue [Tekct] / B.B.
[ToroB. — M.: ManH, NBanos u ®@epbep, 2018 — 480 c.

Por, A. Buenpenune u passutue HMuayctpunm 4.0. OCHOBBI, MOJIEIMPOBAHUE WU NPUMEPHI W3
npaktuku [Tekcr] / A. Port. — Editorial URSS, 2017 — 294 c.

XapuH, O., Cyseiznuc, 3. Ludposas neyats. OCHOBHbIE TEXHOJIOTUU U 00opyaoBanue. [Tekct]
/ O. XapuH, 3. Cyseizauc u3a. «Kuaura nmo TpedoBanuto», 2015 — 358 c.
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0) JomoiHuTEIbHAS JIUTEpaATypA:

1. Apro6oneBckuii, .M. Mexanuzmbl B coBpemeHHOW TexHuke. B 7 tomax. WM. [Tekcr] /
AproboneBckuii. — ['maBHas pemakuus (U3MKO-MAaTEMAaTUYECKOH JUTEpaTypbl H3ATENbCTBA
«Hayxkay», 1979 - 2976 c.

2. bnoxuna T.K. DkoHOMHKAa W YyHpaBiIeHHE HMHHOBALIMOHHOW OpraHu3anueil: ydeOHUK s
OakanaBpoB u maructpoB [Tekcr]| / T.K. bnoxuna, O.H. beikoBa, T.K. Epmonaesa; Poccuiickas
roc. aKaJieMMsl UHTEJUIEKTyallbHOM coocTBeHHOCTU. — M.: [Ipocnekr , 2014. - 427c.

3. Ypunnos, A.W. [u ap.] YopasieHue 3HaHUAMU. Teopus v IpaKTUKA : y4eOHUK /I OakajgaBpuaTa
u maructparypsl [Tekcr| / mox pen. A. WM. Ypunnosa. — M.: FOpaiit, 2017. — 255 c.

IlepeyeHb HHGOPMANIMOHHBIX TEXHOJIOT U

HNHTepHET-pecypehbl:

1. http://www.econ.msu.ru/elibrary — Dnexkrponnas OubIHOTEKA SKOHOMUYECKOTO (haKysIbTeTa.

2. https://linnovation.gov.ru — ABromaTu3upoBaHHas HHGpoOpMaImonHas cucteMa «MHHOBaUN.

3. http://www.3dpulse.ru - uadopMarmOHHO-aHATUTHYECKOE areHTCTBO 0 3D-TeXHOIOTHsIX.

4. http://3dtoday.ru/ - mopran mis mobuTenei u npodecCuoHaIoB, 3aHHTEPECOBAaHHbIX B 3D-nicuaTn
U COITYTCTBYIOIINX TEXHOJIOTHSX.

5. http://lwww2.viniti.ru — Bcepoccuiickuii MHCTHTYT HAy4YHOW M TEXHHYECKON HHMOpMauu
Poccuiickoii akanemun Hayk (BUHUTU PAH).

PeKOMeHJIyeMbIe oﬁyqalonme, Cl'[paBO‘lHO-I/IH(bOpMaIII/IOHHbIe, KOHTPOJJIMPYHOILIIUE U ITPpOYHE
KOMIIbIOTEPHBIC IPOrpaMMbl, HCIIOJIB3YEMbIC IIPA U3YYCHUU TUCHUIIMHBI

No Ha3zBanmue peKOMEHIlyeMbIX mo pasaejamM U TeMaM
l'l/;'l NnporpaMMmbl TEXHUHYECCKUX H KOMIIBIOTEPHBIX HOMepa TEM
cpeAcTB 00y4YeHHusl
1. MS PowerPoint 1-6
2. Autodesk Fusion 360 uau Autodesk Tinkercad 2,3,7

MeTOIlI/I‘leCKI/Ie YKazaHusda QJis 06yt1a101unxcs1 0 OCBOCHHUIO JUCHHUIIJIMHBI
B nmponecce MU3ydCHHUs Kypca 06yqa10mnec>1 00s13aHBI CO6J'IIOI[aTB JAUCHUIUINHY, BOBPEMS
MNpUXOAWUTH Ha 3aHATHA, ACJIAThb JOMAIIHHUC 3aJaHusd, OCYIICCTBJIATHL IMOATOTOBKY K CCMUHApaM H
KOHTPOJIbHBIM pa60TaM, MPOSABJIATE AKTUBHOCTH HA 3aHATUAX.

IIpu sTOM Ba)kHOE 3HAUYEHHWE HUMEET CaMOCTOsATeNbHas paldoTa, KOTOpas HamlpaBjieHa Ha
(hopMHUpPOBaHKE Y y4YaIIErocsi YMEHHM M HaBBIKOB MPaBUILHOTO OGOPMIICHUS KOHCIIEKTa U PabOThI C
HUM, pabOThl C JIUTEPaTypoil U 3NEKTPOHHBIMU HCTOYHMKaMHU MH(OpMaluu, e€ aHajau3a, CUHTe3a U
0000menus. Jlyig npoBeAeHHsI CaMOCTOSITENbHOM padoThl 00ydaromMMcs MPEIOCTaBIsSETCS CIHUCOK
y4e0HO-METOIUYECKON JTUTEPATypPHI.

MartepuanbHO-TEXHH4YECKOe 00ecriedeHne U CUMILTUHbI

Jns mpoBenenuss o0pa3oBaTeNbHOTO Mpolecca HeoOXoauma ayAuToOpHs, OO0OpyIOBaHHAs
KOMITHIOTEPOM M TPOEKTOPOM, HEOOXOJAMMBIMHU ISl JEMOHCTpanuu mpe3eHTanuid. O0s3aTrenbHOe
nporpammuoe obecnieuenue — MS Office, Autodesk Fusion 360, Autodesk Tinkercad.

IX. ®OHJI OHEHOYHbIX CPEJICTB

Tembl KypcoBbIX padoT

KypcoBas pabGora mo nucuuruiiHe «TexHomoruum 1mUPPOBOr0 MPOU3BOJACTBA»  HE
IIPEyCMOTpPEHA.


https://innovation.gov/
http://www2.viniti.ru/
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N

Tembl pedepaTtoB
Pa3paboTka HOBBIX MPOJYKTOB C HCHOJIB30BAHHWEM TEXHOJOTHUH IM(PPOBOTO IMPOU3BOJCTBA!
COBPEMEHHBIC METO/IbI U TICPCIICKTHBHI.
OcCHOBHBIE HAMPABICHUS PAa3BUTHsI COBPEMEHHBIX CPEJICTB ITU(POBOTO MIPOU3BOICTRA.
AHnanmu3 3¢ (EKTUBHOCTH BHEIPEHUS CPEACTB HU(PPOBOro MpOM3BOJACTBA Ha 3PHEKTUBHOCTH
ousHeca.
AJJTMTUBHOE TMPOU3BOJICTBO KaK TEXHOJOTHS OYAyIIEro MU(PpPOBOro MPOU3BOJICTBA: MPUMECHEHHUE
Y TIEPCIICKTHUBBHI.
AJNBTEpHATUBBI AJITUTHBHOMY TIPOU3BOJICTBY: TEXHOJIOTHH HACTOSIIETO ¥ OYAyIIEro.
Pa3BuTtrHe TexHONOTHWHA i Pa3paOOTKH HOBBIX MPOAYKTOB, HU(POBOrO MPOU3BOJACTBA U WX
MEPCICKTHBHI.
Texnonoruu mudpoBoro mpow3BoAcTBa W 0€30MACHOCTh: PUCKH BHEIPCHHS M YIPO3bI IS
OusHeca.
[udpoBoe MPOU3BOJACTBO KAaK 3JIEMEHT HOBOTO TEXHOJIOTUYECKOTO YKIIa/1a.
[TonroroBka KaJpoB M KOMaHAa IPOEKTAa B YCIOBHSX BHEAPEHHS CPEICTB IUPPOBOTO
MIPOU3BOJICTBA
Korma BHempeHue cpeiacTB HUQPPOBOrO MPOU3BOJACTBA HEd(PPEKTHBHO: aHAIU3 MPAKTHKH H
OTpaciiei.

Bonpoch! 1J151 TEKy1ero KOHTPOJIsSl 1 CAMOCTOSITeIbHON PadoThl CTYIEHTOB
OcHOBHBIE 3Tallbl CTAHOBJICHUS U Pa3BUTHS LIUPPOBOTO MPOU3BOJICTBA.
TexHnueckue cpeacTBa COBPEMEHHOTO IU(POBOT0 IMPOU3BOICTBA.
OcHOBHBIE TEXHOJIOTUU ITU(POBOTrO IPOU3BOJICTBA.
[IpeumyiiecTBa 1 HEAOCTATKH TEXHOJIOTHH ITU(POBOTO MPOU3BOJICTBA.
[IporpamMmMHoOe obecrieueHue Al aBTOMaTU3AlUK TPOU3BOICTBEHHBIX MPOIIECCOB.
[TporpamMmmHuoe obecrieuenue s 3D-momenupoBaHus.
OCHOBHBIE TEXHOJIOTUHU aIIUTUBHOTO IIPOU3BOICTBA.
[IporoTunupoBanue. JTansl U IPUMEHEHUE.
YctpoiicTBo 1 aneMenTsl 3D-nipuHTepa.
Martepuanst ans 3D-neyat, OCHOBHbIE CBOMCTBA M OTJIMYUSL.
ITporpammuoe obecnieuenue i 3D-nevatu.
YerpotictBo 3D-ckanepa, ocHoBHBIE dnieMeHTHI. [TapameTper 3D- ckanmpoBaHus.
VY CTpONCTBO 1 2JIEMEHTHI J1a3epHOro pe3aka. [lapaMeTpsl 1 HACTPONKM NpH JIa3€pHOU pE3KE.
Cranku ¢ YITY. IIpunnun pabotsl 1 HazHaueHne. OcHOBHBIE BUABI cTaHKOB ¢ YIIY.
OcHOBHBIE OAXO0/IbI K YIIPaBJIEHUIO IPOEKTaMU B chepe uppoBOro mponu3BOICTBA.
Hcnonb30BaHne TEXHONOTUN HU(POBOrO MPOU3BOJACTBA B MPOMBIIIIEHHOCTH.
Hcnonb3oBaHue TEXHONOTUH IM(PPOBOTo MPOU3BOACTBAa B MHHOBAIIMOHHOM OM3HECE U cTapTamnax.

IIpumep TecTa 11 KOHTPOJIsi 3HAHUH 00y4YaKOIIUXCH

1. Kak Ha3bIBaeTcs ObICTpast «uepHOBasH peanu3anus 6a30B0i (GyHKIIMOHAIBLHOCTH AJIS aHAJIN3A

paboThI CUCTEMBI B LIEIOM?
— WHXUHUPHHT,
— IPOTOTHIIMPOBAaHUE;
— MAapKEeTHHI.
OcHoBHBIMU TiporpaMMami Jutst 3D MozienupoBaHus sIBISIOTCS ...

3. Kaxkoif TeXHOJIOTHYECKUH YKIIa[l OMUpaeTCs Ha TOCTUKECHHUS B O0JIACTH

MHKPOIJICKTPOHUKH, I/IH(I)OpMaTI/II(I/I, 6I/IOTCXHOJ'IOFI/II/I, TeHHOM HWHKCHCPUH, HOBBIX BUJIOB
OHEPTHUH, MAaTCPUAIIOB, OCBOCHWS KOCMHUYCCKOI'O IMMPOCTPAaHCTBA, CHYTHHKOBOﬁ CBIBM M T. 1. ?
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11.

— TpETHif;
— YETBEPTHIN;
— NATHIN.
OnuimTe OCHOBHBIE XapaKTEPUCTUKU 6-TO TEXHOJIOTMYECKOI0 YKIIaa.
Kaxk Ha3biBaeTcs «IpeocTaBlieHne Ha KOMMEPUYECKOW OCHOBE MHKEHEPHO-KOHCYIbTAIlMOHHBIX
YCIIyT, B TOM YHCJIE U 10 JOBEIECHUIO HAyYHO-KOHCTPYKTOPCKHUX pa3paboTOK 10 CTaAuH
MIPOU3BOJICTBAY?
— HHKMHHUPHHT;
(hakTOpUHT;
— KOHCAJITHUHT.
Cy11ecTBYIOT ClIeyIOIINE OCHOBHBIE PUCKH BHEPEHUS LIU(POBOTO MPOU3BOJICTBA! ...
B uem cyTh KOHIENIINH IECTh CUTM?
— HEOOXOAMMOCTh yIyUIICHHs Ka4eCTBa BHIXOJIOB KaXJI0r0 U3 MPOIECCOB, MUHUMHU3ALIUN
Ne(PEKTOB ¥ CTATUCTHYCCKUX OTKIOHCHHI B OTICPAIMOHHON JIeATEIHbHOCTH,
— MHUHHMYM 3aTpaT — MAaKCUMYM MPUOBLIH;
— DKOJIOTMYHOCTh MPOU3BOJICTBA, CHUKEHUSI YPOBHS OTXOJI0B U IHEPro3arpar.
Kakoii u3 Mmatepuanos st 3D nedatu npou3BOIAT U3 KyKYPY3bl WIIM CaXapHOTO TPOCTHHKA '
- PLA;
- ABS;
— HIPS.
OCHOBHBIMU METOIaMH CO3JaHUsI TPOTOTHUIIA SBIISIOTCH ...
Kakoii Bug 060py10BaHusi OTHOCUTCSA K aJJIUTUBHOMY ITPOU3BOJICTBY?
— 3D npunrep;
— @pe3epHbli CTaHOK,;
— JlazepHblii pe3unK/TpaBep.
K OCHOBHBIM TE€XHOJOTHUAM aJIUTUBHOTO MPOU3BOJCTBA OTHOCST: ....
Kakue TepMUHBI OTHOCUTCS K aJTATUBHOMY MTPOU3BOJICTBY?
— SLA u FDM;
— DNA sequencing u CRISPR-Cas9;
— CRMu ROL
[Tepeuncnure OCHOBHBIE BHIBI 000PYI0BaHMS IU(PPOBOTO MPOU3BOJICTBA.
Kaxk Ha3piBaeTcst oiuH U3 OCHOBHBIX deMeHTOB 3D mpunrtepa?
— JKCTpyAep;
— KOMIIpEccop;
— DKBaJIan3ep.
Brigenstor cnenyromme 3Tamnbl TPOTOTUITUPOBAHHUSL: ...

Bonpocs! k 3k3aMeny
TexHuUeckue cpeicTBa COBPEMEHHOT0 IIU(PPOBOro MPOU3BOJICTBA.
OcHOBHBIE 3TaIbl pa3BUTHSI IU(PPOBOTO MPOU3BOJICTBA.
OCHOBHBIE TEXHOJIOTHH U(PPOBOTO MPOU3BOJICTBA.
[IpeumyiecTBa 1 HETOCTATKH TEXHOJIOTHH UG POBOTO MPOU3BOJICTBA.
[TporpammHuoe obecnieueHure HUGPOBOTO MPOU3BOJICTBA.
[Iporpammuoe obecrnieuenue 11 3D-MoaenupoBaHus.
[TporpamMHoe oOecrieueHue Uik aBTOMATH3alUK IPOU3BOICTBEHHBIX IPOLIECCOB.
OcCHOBHBIE TEXHOJIOTUU a/ITUTUBHOTO MPOU3BOJICTBA.
OcHOBHBIE HaNpaBIEHUS Pa3BUTHS AJIUTUBHBIX CPEACTB CO3JaHMs HOBBIX IIPOJYKTOB.
OcHOBHBIE IOJXO/IbI K YIPABIEHUIO IPOEKTaMu B cdepe udpoBOro Mporu3BoICTBA.
VYeTpoicTBO 1 neMeHTsl 3D-npuHTEpa.
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12. Marepuanst ayis 3D-neyaT, OCHOBHBIE CBOWCTBA U OTIHYHSI.

13. TIlporpammuoe obecnieuenue aist 3D nevaru. [IpuHIIUIIBI pabOTHI.

14. Hactpoiiku 3D-nieyatu 1 napameTpbl MOJIEIH.

15. [IporoTunupoBaHue. DTarbl U IPUMEHEHHUE.

16. YcrpoiictBo 3D-ckaHepa, OCHOBHBIE JIEMEHTHI.

17. ITapametpsl 3D-ckanupoBaHwUs.

18. YCTpoHCTBO U JIEMEHTHI JTa3€PHOTO pe3aka.

19. ITapameTpbl 1 HACTPONKH MPH JTA3EPHOU pe3Ke.

20. Mexxaynapoanas cetb Fab Lab. [Ipuauunms! u gyHKIMOHUPOBAHHE.

21. TunoBoii coctaB o6opynoBanus Fab Lab. Haznauenue u ucnosnp3oBaHue.

22. Cranku ¢ UITY. [Ipuanun paboThl M Ha3HAYECHUE.

23. OcHoBHBIE BUABI cTaHKOB ¢ UITY.

24. TIporpammHoe obecnieueHue i padoThl Ha crankax ¢ UITY.

25. lcnonb3oBaHue TEXHOJIOTHI IU(PPOBOTO MPOU3BOJICTBA B IPOMBIIIIEHHOCTH.

26. Mcrionp30BaHue TEXHOJOTHH MH(POBOr0 MPOM3BOJACTBA B WHHOBAIIMOHHOM OW3HECEe U
cTapramnax.

[MpuMepbl NpaKTHYECKHX 3aJaHUM JJIA IK3aMeHa

DK3aMeH IIPOBOAUTCA B YCTHOﬁ (1)opMe C 3aluToM FPpYIIOBBIX WM HWHAWBHUAYAJIBbHBIX

MPOEKTHBIX PaboT. [TpOeKTHI TOMKHBI OBITH PEANM30BAHEI TI0 BHIOOPY CTYJCHTOB B MHIWBUIYaTbHOM
win TpynmnoBoM dopmate (He Oornee 4-X B MPOEKTE YEIOBEK BKIIOUUTENIBHO) MO CBOOOTHOM TeMe U
MPEACTABJICHBI B BUJIE IPE3CHTAIIMH C YCTHBIM JIOKJIAJIOM YYaCTHUKOB IPOCKTA.

[Tpumepsl 3a1anuit Asst pa3pabOTKH MPOEKTOB:

1. Pa3paboTka KOMITJIEKCHOTO TEXHHYECKOTO IIPOEKTa C 3JIeMEeHTaMHt nedaTH Ha 3D-npunTepe.
2. 3D-MoaenupoBaHie TEXHUYECKOTO YCTPOWCTBA C MCIOJIb30BAHMEM HECKOJBKHX MOJCICH U HX
cOopkw.

w

. Pa3pa60TI<a KOMIIJICKCHOT'O ITPOCKTA C UCIIOJIb30BAHHUEM CPCIACTB I_II/I(l)pOBOFO MMPONU3BOJACTBA.

4. 3D-ckaHMpOBaHUE CIIOKHOTO 00BEKTa, 00paboTKa MoIeH mocie 3D-ckaHupOBaHUSI.

wmn

NG

10.
11.

12.
13.

IIpumepsl foMalIHero 3aiaHus
Co3naiite 3D-Mo/1€1b TEXHUYECKOTO YCTPOMCTBA C HCHOIB30BAHUEM IPOTPAMMHOI0 00ecredeHus
JUISL TPEXMEPHOT'O MOJIETUPOBAHUSI.
Co3paiiTe TpexXMepHYI0 MOieNb Ui nedaTn Ha 3D-npunTepe.
Pa3paboraiiTe KOMIUJIEKCHBIH TEXHUYECKHH NPOEKT € MCIOIb30BAaHUEM CPEICTB LH(POBOro
IIPOU3BOJICTBA.
BrimonauTe 3D-ckanupoBanue CloXHOTO 00BhEKTa U 00padOTKY MOJIEIH.
Cnenaiite 0030p BuaoB 3D-ipuHTEpOB, X NPUMEHEHUS U IPUMEPOB U3EIUH.
CrenaiiTe Ipe3eHTAINIO TT0 YCTPOHCTBY 3D-mpuHTEpA.
Crenaiite nmpe3eHTalMIO 10 OCHOBHBIM 3JieMeHTaM 3D-npuHTepa.
[Ipoanamm3upyiite marepuansl s 3D-medatu, ocHOBHBIE cBoiicTBa W otinuuus (ABS, PLA,
PVA, HIPS u T.1.).
Cnenaiite mpe3eHTanuio 1Mo oociayxkuBannto 3D-mpuHTEpa M CO3/MaHUIO0 ONTHMATBHBIX YCIOBHMA
1UIs ero padoThI.
W3yunte HacTpoiiKy U KalInOpOBKY pa3nuyHbIX yacteil 3D-npunTepa.
N3yunTe OCHOBHBIE HEMCIPABHOCTU U KaK C HUMU OOPOTHCS (3aCOpEeHUe dKCTpyJepa, OTIIUIIaHUe
neraneit ot mwiardopmsl, 3aBucanue 110 u T.1.).
N3yuure CAM nporpammsl 115 3D npunTEpoB.
Nzyuute cnocoObl 00paOOTKHM TOTOBBIX m3nenuii 3D-medatw, B T.4. XUMHUYECKyI0 00pabOTKYy,
CKJIEMBaHHUE U MTOKPACKY.
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14. Cpenaiite mpe3eHTaluIo 1o ycrpoictBy 3D-ckanepa, OCHOBHBIM 3JIEMEHTAM.

15. Caenaiite npe3eHTaruio mo Bugam 3D-ckanepos.

16. Uzyunte mapametpbl 3D-ckanupoBanus. KamuOpoBka, pacCTOsHHE, OCBEIIEHHOCTh, CKOPOCTH,
YroJl CKaHUPOBAHUSI.

17. U3yuuTe ckieiiky u oopabotky 3D-monenei.

18. IIpoBenute 3D-MonenupoBaHue TeOMETPUIECKUX QUTYP: Tap, HUIUHIP, KOHYC, TOP.

19. IIposenure 3D-MonenrpoBaHue COOCTBEHHOTO OpesIoKa.

20. IIpoenute 3D-MomemMpOBaHUE KPYKKH.

21. TlpoBeaute 3D-MomenupoBaHre MIECTEPHH.

22. Ilpoenure 3D-MomenupoBaHue COOPKH MIECTEPHEH.

23. Tlposenute 3D-MonenupoBanue pe3nObI.

24. TIpoenute 3D-MonenMpoBaHNE BUHTA.

25. [IpoBeaurte 3D-MoaenpoBaHre IPUBOJIHOTO PEMHS.

26. IIpoenute 3D-MoenMpoBaHNEe YEPBIYHOU TTEPEIAYH.

27. IlpoBeaure 3D-MoaenupoBaHue TUIAHETAPHOH IEepeIaun.

28. IIpoenute 3D-MoenMpoBaHNE KOJEHHOTO COCTMHECHHMS.

29. [IpoBeaute 3D-MoaenpoBaHUE TACYHOTO KITFOYA.

30. Peanusyiite paszpabotky u 3D-monenupoBaHHe KOHCTPYKIMHM TOHOYHOM MamuHbl (Oonuaa) u
co3nanue 3D-Mozeneil ee 31eMEeHTOB (KoJiec, KapKaca, TPaHCMUCCHUN).

IIpumepbl KOHTPOJILHOM PadoTHI

B1
1. IIporpammuoe obecrieuenue st 3D-moaenupoBaHusl.
2. Marepuans! 1y 3D-nieyaTi, OCHOBHbIE CBOMCTBA U OTJIMYHSL.
3. TexHuueckue cpeicTBa COBPEMEHHOTO IIU(PPOBOTO MPOU3BOACTBA.
B2
1. TlpenmyiiecTBa U HENOCTATKH TEXHOJIOTUIN LIMPPOBOTO MPOU3BOJICTBA.
2. YcTpo#cTBO U 3neMeHTsl 3D-npuHTepa.

3. TlporpammHoOe obecriederne st U(pPOBOTO MPOU3BO/ICTBA.

B3
1. IlpororunupoBaHue. JTanbl U IPUMEHEHUE.
2. TlporpammHoOe obecriedeHue A aBTOMAaTU3aLUU TPOU3BOACTBEHHBIX MTPOIIECCOB.

3. OcHOBHBIE TEXHOJOTHH AAAUTUBHOI'O IMTPOMU3BOJCTBA.
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MTI'Y umenu M.B. JlomoHocoBa Pabouas mporpaMMa JUCHHATUIMHEI « TEeXHOIOTHH IU(HPOBOTO IMTPOU3BOJICTBAY

[Ipunoxenue 1.

CUCTEMA PEUTUHI OBOM OLIEHKH Y KOHTPOJISI 3SHAHUI CTYJIEHTOB

Banibl mo kaxxaomy
Ne CTPYKTYPA MOALY-TIO
/1
1. | Onenka 3a akTUBHOE y4acTHe B y4eOHOM IpoIiecce
U TIOCCIIICHHUE 3aHSTHIA:
Bceex 3ansatuit 5
He menee 75% 4
He menee 50% 3
He menee 25% 2
Hroro: J10 5
2. | yctHbIi onipoc B opme cobecenoBanust (YO-1) 5
MUChMEHHBII orpoc B Bue Tecta (ITP-1) 5
NMCbMEHHAs! KOHTpoJibHas pabora (I1P-2) 10
yCTHBIH ompoc B popme kostokBuyma (YO-2) 10
nrckMeHHas pabora B hopme pedepara (I1P-4) 5
BBINOJIHCHUE JIOMAIITHETO 331aHuUs 10
Utoro: 45
3. | DK3aMeH B YCTHOH (opMe C 3aIUTON TPYIIIOBBIX HIIN 50
WH/IMBU/YAJIbHBIX MIPOCKTHBIX pa0b0T
BCEI'O: 100
Ilepecder Ha S 0aJVIBHYIO cHCTEMY
2 3 4 5
(Hey0B1ETBOPUTEIEHO) (YAOBJICTBOPHUTEJIBHO) (xopomo) (oT1M4HO)
<55 56-70 71-95 96-105

SI3bIK npenogaBaHusA: AHTJIUUCKUAN

ABTOp (aBTOpPBI) Mporpammel: Mopo3os Buranuii BanepbeBuu, crapmmii npenojasaTens Boicnieit
LIKOJIBI yrpasiieHus U uHHoBanui MI'Y umenu M.B. JIomonocoBa.

IIpenogaBarens (nmpenogaBarenu) mnporpammbi: Mopo3oB Buranmii BanepseBuu, crapmmi
npenojaasaress Briciiel mkonsl ynpasienus 1 nHHoBaui MI'Y nmenn M.B. JlomoHocOBa.
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