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PabGouast mporpamma IUCHUIIIMHBI (MOIYJisA) pa3paboTaHa B COOTBETCTBUU C CaMOCTOSITEIIBHO
ycranoBiIeHHBIM MI'Y o0OpaszoBarenpHbiM cTanmaprom (OC MIY) ans peanm3yemblXx OCHOBHBIX
npodecCHOHABHBIX ~ 00pa30BaTENbHBIX IMPOTPAMM  BBICHIETO OOpa30BaHHS [0 HAMPABICHUIO
noaroToBku / crenuansHoctd 27.04.05. «MuHOBaTHKa» (MPOrpaMMbl MaruCTpaTrypbl) B peAaKIHH

npukaza MI'Y ot 30 nexabps 2016 1.
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. Iean u 3agaum y4eOHOM U CHUNITHHBI

Heabro wu3ydyeHuss AUCHUIUIMHBL «TexHomoruum uHU(POBOTO MPOU3BOIACTBA»  SBISCTCS
dbopMupoBanue y oOyyaroumxcs 3HaHUM 00 OCHOBHBIX MeToJgax UU(POBOro MPOU3BOJACTBA,
COBPEMEHHBIX IMOJIX0JI0B M CLIOCOOOB OCYIIECTBICHUS U(POBOTO MPOU3BOJICTBA B OOIACTH BBHICOKUX
TEXHOJIOTUI, YMEHUIl ¥ HaBBIKOB TPUMEHEHHS COBPEMEHHOIO WHCTPYMEHTapusi LHQPPOBOro
IIPOM3BOJICTBA CO3/IaHUs U MacIITaOMpPOBaHUSI MHHOBALMOHHBIX IIPOEKTOB U IPOAYKTOB.

3agayaMu TUCIUIUINHBI SIBIISTIOTCS:

— W3y4YeHHE TIOHATHIHO-KAaTerOPHaIbHOIO ammapata B OO0JIACTH IU(PPOBOrO  IPOU3BOJICTBA
(CKOpPpPEKTHUPOBAHO);

— (dopmupoBaHue 3HAHUN O TEXHUYECKHX CPEACTBAX U MPOTPAMMHOM O00ECIIEYCHHH COBPEMEHHOTO
1M (POBOTO MPOU3BOJICTRA,;

— W3y4eHHE COBPEMECHHBIX METOJ/IOB IIPUMEHEHUS TEXHOIOTUI II(PPOBOTO MPOU3BOJICTBA;

— (GopMHUpOBaHHE HABBHIKOB U YMEHHWH, HEOOXOJUMBIX JUIS MCIIOJIb30BAHMS TEXHOJOTHHA IH(POBOTO
MIPOU3BOJICTBA B peAIM3alldd WHHOBAIMOHHBIX TPOCKTOB M MPOPECCHOHATBHON JAEATEIbHOCTH
OpraHu3aIui.

B pesynpraTe u3ydeHus NaHHOTO Kypca oOydaroluecsl IOJIyd4aT 3HAaHUS O COBPEMEHHOM
00OpyIOBAaHUU M OCOOCHHOCTSX MPUMEHEHUSX TEXHOJOTUH HHU(POBOrO MPOU3BOJCTBA, MPUOOPETYT
HABBIKM U YMEHUS IPAKTHYECKOTO UCTIOIh30BAHUS TEXHOJIOTUH IIUPPOBOTO MPON3BOICTBA.

1. Mecto aucuunjunsl B crpykrype OIIOII BO

Huctunnmna «TexHomoruu 1udpoBOro MPOU3BOJACTBA» OTHOCUTCA K MPOGECCHOHATHLHOMY
6moxy BapuaTuBHOI yacTH y4eOHOTO M1aHa MPOrpaMMbl MarucTpaTypshl.

W3ydyeHne TUCHUIUIMHBI 0a3upyeTcs Ha 3HAHWSIX U YMCHHSIX, MOJYYEHHBIX OOYYaIOIIUMUCS B
MpOLIeCCe M3YYEHHs] TYMAaHUTAPHBIX, COIUAIBHBIX U AKOHOMUYECKUX AUCHUILIINH: «IHHOBaIlMOHHOE
MPEANPUHUMATEIIBCTBOY, «Y IPABJIEHUE NHHOBAIIMOHHBIMU MTPOCKTAMUY, «YTIPaBICHUE KaueCTBOMY.

J1s1 ycrieurHoro OCBOCHHS AUCIUIUIMHBI 00 YHArOITUICS JOJIKEH:

3HaTh:
— (yHIaMEHTalbHbIE IMOJOKEHUsI TEOPUHM MHHOBALMH M OCOOEHHOCTH HWHHOBAIIMOHHOTO
npoiiecca,
— TEOpPEeTUYECKHE OCHOBBI TPOEKTHOMN U MPOU3BOJICTBEHHOM JIEATEIBHOCTH,
— OCHOBHBIE MPOOJIEMBI COBPEMEHHOM (pritocodur U MOIX0A0B K UX PEUICHUIO;

YMmern:
— HCIIOJIb30BAaTh MEXAUCLIUIIIIMHAPHBIE CUCTEMHBIE CBS3H HaYK;
— aHaJIM3UpOBaTh U OLEHUBaTh (¢uiocopckue NpodSeMbl MPH PEHIEHUH COLMAIBHBIX |
npodeccOHATIBHBIX 33/1ay;
— MPUMEHSATh  MATEeMAaTUYECKUH  HHCTPYMEHTApUHd K  pEUIeHHIO  COLMAJbHBIX U
poheccuoHANBHBIX IPOOIIEM.

Baagern:
— HaBbIKaMU PabOTHl C KOMIBIOTEPHON TEXHUKON M MPOTpaMMHBIM OOECIEYeHHEM Ha ypPOBHE
MIPOJIBUHYTOTO MOJIb30BATENS,
— HaBBIKAMHU BI)I60pa HaH60nee aKTyaHBHLIX HaHpaBHeHI/Iﬁ HayIIHI)IX HCCHeJIOBaHHﬁ, CTaBUTH
3aJ1auu UCCIICIOBAHMS M OTIPEACIISATh CIIOCOOBI PEIICHHS TTOCTABJICHHBIX 33/1aY;
— CaMOCTOSITEIbHO MPUOOpETaTh U UCIIOIH30BATh B MPAKTUYECKON AESITENTFHOCTA HOBBIC 3HAHUS
U YMEHUS B PA3IMYHBIX cepax IesTeTbHOCTH.

3



MI'Y umenu M.B. JlomoHOCOBa Pabouas mporpaMMa JUCITUTUINHBI « TEXHOJIOTHH IUPPOBOTO MPOU3BOICTBAY

3HaHMS, HABBIKU W YMEHHS, IIOJIyYEHHBIE IpPU H3YYEHHU JUCLMIUIMHBL «TexHonoruu
U(GPOBOro MPOU3BOJACTBA» 00ECIEUNBAIOT YCIEIIHOE OCBOEHUE NUCHUIUIMHBI «CrcTeMa pa3padoTKu
HOBBIX NPOAYKTOBY», «MEXIyHapOAHBIM PBIHOK TEXHOJIOTUN», «YIpaBiaeHue npoekramm», «Teopus
pemieHust M300peraresbCkux  3amad», «Hayko€MKOCTh IpPOM3BOACTBA U IIEHOOOpa3OBaHHE
npoaykiuny, «Tpanchep u KOMMepHHMaIM3alMs pPE3yIbTaTOB HAYYHOTO HCCIEIOBAaHUS» U
HEOOXOAUMBI ISt IIPOXOXKACHUS NPENJUIUIOMHOM IIPAKTHKH, OCYIIECTBJICHHUS HAy4yHO-
MCCIIEIOBATENLCKOW PabOThl M HANMMCAHUS BBITYCKHOW KBaTU(HUKAIIMOHHON pabOThl (MarucTepcKoi
nuccepraiun). M3yyaercs Ha 1 kypcee (2 cemectp).

I11. TpeboBanusi Kk pe3yjibTaTaM 0CBOEHHS IHCHUILIHHBI

B pesgfnLTaTe OCBOCHHS JWCHUIUIMHBI JIOJDKHBI OBITh  CHOPMHPOBAHBI  CIIEAYIOIINE
KOMIIETECHLIUU:

YHI/IBepCZUIbHLIe KOMIICTCHIIMN :
YK-2. '0TOBHOCTE K CaMOpPa3BUTHUIO, CaMOpCainu3alu, UCII0Jb30BaHNIO TBOPUYCCKOI'O IMOTCHIIKMAIa

OIIK-3. CriocoGHOCTh pemiath npodeccnoHalbHbIe 33aui Ha OCHOBE (hrocoduu, MaTeMaTHIECKUX
METOJIOB M MOJICJICH IS yIPaBJICHHUSI WHHOBAIUSAME, KOMIIBIOTEPHBIX TEXHOJIOTHI B MHHOBAIIMOHHOW
chepe

IK-1. CiocoGHOCTh pa3paboTaTh IJIaH U IPOTPaMMy OpraHH3allMd WHHOBAIIMOHHOW JIEATEIIbHOCTH
HAYYHO-TIPOU3BOJICTBEHHOTO TOPAa3IEICHUs, OCYIIECTBIATh TEXHHUKO-9KOHOMHUECKOE 00OCHOBAHHE
WHHOBAIIMOHHBIX TIPOEKTOB M IIPOTPAMM

IIK-4. CniocoOHOCTh HaWTU (BbIOpaTh) ONTHUMANIbHBIC PELICHHS MpPU CO3JaHUH HOBOM HAyKOEMKOU
OPOAYKIIMM  C  y4eToM  TpeOOBaHWUH  KadecTBa,  CTOMMOCTH, CpPOKOB  HCIOJHCHUS,
KOHKYPEHTOCIIOCOOHOCTH U SKOJIOTMYECKOM Oe30macHoCTr

IMK-6. CriocoGHOCTh NMPUMEHSATh TCOPUU U METOJbl TEOPETHUECKOW W MPUKIAJIHOW HMHHOBATHKH,
CHCTEM M CTPaTeTWid YIPABICHHS, YIPABICHHUS Kauye€CTBOM HMHHOBAIIMOHHBIX MPOCKTOB, BBIOMPAThH
COOTBETCTBYIOIINE METOIbI PEIICHUS IKCIIEPUMEHTATHHBIX H TECOPETUICCKHX 33/1a4

IMK-8. CiocoOHOCTh BBITIOJHUTH aHAIHW3 PE3YJIbTATOB HAYYHOTO IKCIIEPUMEHTA (HMCCIICIOBAaHUS) C
UCIOJIb30BAaHUEM COOTBETCTBYIOLIUX METOJIOB M HWHCTPYMEHTOB 00pabOTKH, HHTEPIPETHPOBATH,

NpEACTABJIATD U NPUMCHATH IMOJTYYCHHBIC PE3YJIbTATHI B HpaKTquCKOﬁ ACATCIbHOCTHU

Crnennann3npoBaHHbIe NPO(PEeCCHOHAIBHBIC KOMIICTCHIMH:
— CcrHocoOHOCTh  MOJIEPHM3MPOBATh  TEXHOJIOIMUYECKMH  IIMKJI  TMPOU3BOJACTBA  MNPOJAYKTa C
HCIOJIb30BAaHUEM TEXHOJIOTUH IIM(PPOBOTO MTPOU3BOJICTBA;
— CIIOCOOHOCTH BBIOMPATh U MIPUMEHSATH TEXHOJIOTHH LU(POBOTrO MPOU3BOJICTBA;
— CHOCOOHOCTh TPOU3BECTH OLEHKY 3KOHOMMUYECKOTOo MOTEHIMaja HCHOJIb30BAHUSA TEXHOJIOTHIM
1M (pPOBOTo MPOU3BOJICTBA MPHU pa3pabOTKE HOBBIX MPOAYKTOB.

B PEIYIBTATC U3YUCHUA JUCHUIIJIMHBI CTYACHT JOJIZKCH:

3HaTBh: 0OCOOCHHOCTH HCIOJIb30BAaHUSI TEXHOJOTHI M(PPOBOrO MPOU3BOJCTBA, YKOHOMUYECKHE
acTIeKThl UCTOJIb30BaHMs TEXHOJIOTHH U(POBOro MPOU3BOJCTBA, OPraHU3ALUIO MPOEKTHOW PaboThI €

1 o
W3 mpemioKeHHOTO CIHCKa BBIOPATH Te, KOTOpble (OPMHUPYIOTCS B HacTosmed aucnuminHe. OcTaabHbIE
YAAQJIUTb.
4



MI'Y umenu M.B. JlomoHOCOBa Pabouas mporpaMMa JUCITUTUINHBI « TEXHOJIOTHH IUPPOBOTO MPOU3BOICTBAY

WCIONB30BAHUEM CPENICTB IHU(PPOBOTO MPOU3BOACTBA, OCHOBHBIC MOHATHS IH(PPOBOTO MPOU3BOICTBA
(udpoBOE MPOM3BOACTBO, WHKHHUPUHT, MPOCKTHPOBAHUE, MPOTOTHITHPOBAHHUE, MPOMBIIIICHHBIH
nu3aitn, 3D mevarh, aJyIMTUBHOE MPOU3BOACTBO T.I.); OCOOCHHOCTH NPUMEHEHHs IMPOrPaMMHOTO
obOecnieuenusi B obnactu 3D wmopgenupoBaHus; 00OpyIOBaHHE M ammaparypy, MNpUMEHSEMble B
COBpEMEHHOM IM(POBOM MPOU3BOACTBE;, OCHOBHBIC ATAllbl Pa3BUTUS AJJAMTHBHOTO TPON3BOJICTBA;
OCHOBHbBIE€ TEXHOJIOTHH aJJIMTUBHOTO MPOU3BOJCTBA; OCHOBHBIC HAIIPABIICHUS PA3BUTHUS aJAMTUBHBIX
CPEICTB CO3JaHHUS HOBBIX MPOJYKTOB; TPEUMYIIECTBA W HEIOCTaTKA TEXHOJOTUH [HU(POBOTO
MIPOU3BOJCTBA, OCHOBHBIE XapaKTEPUCTUKU OOOPYIOBAaHUHU IH(PPOBOrO MPOU3BOJCTBA, PACXOJAHBIC U
KCII0JIb3yeMbI€ MaTEpHUAIbI.

YMeTb: BBINOIHATH HACTPOMKY U OOCITY)KMBAaHUE CPEICTB LU(POBOrOo MPOU3BOJCTBA,
IUIAHUPOBATh peallU3allii0  MPOEKTa C WCIOIh30BAHUEM COBPEMEHHBIX CpPEACTB IH(POBOrO
MOJIEJIMPOBAHMSI M TPOU3BOCTBA; HCIIOIb30BATh MPOrpaMMHOe olOecnieueHue i 3D moaenupoBaHus,
MOJICPHU3UPOBATH TEXHOJOTUYECKUN IIUKI MPOU3BOJICTBA MPOJIYKTa C HMCIOIB30BAHUEM TEXHOJIOTHI
1M($pOBOro MPOU3BOJICTRA.

BiageThb: TEXHUYECKUMH CPEIICTBAMH COBPEMEHHOT0 IU(pOoBOro mpousBoactea (3D mpunTep,
3D ckanep, Ja3epHBIA pe3ak); MporpaMMHBIM oOecrnieueHneM s 3D moxenupoBanus u 3D medarw,
CpelICTBAaMHM pacueTa HKOHOMHYECKOrO0 TIOTEHIIMAda HCIOJIb30BAaHUS TEXHOJOTUH HU(pPOBOTO
MIPOU3BOCTBA MTPH Pa3pabOTKe HOBBIX MPOIYKTOB.

HNMeTh ONBIT: YMEHUS TPAKTHYECKOTO MCIIOIH30BAHMS TEXHOJIOTHH IIH(PPOBOTO MPOU3BOJICTBA

dopMmat 00yueHHsI: O4HAasl, OYHO-3a0YHasl.

IV.®opMbI KOHTPOJISI

KoHTponb 3a 0CBOEHHEM NHUCUUIUIMHBI OCYLIECTBIISIETCS B KaXKAOM JAMCLUUITIMHAPHOM pa3felie
otaenbHo. dopMamMu TEKYyIIEro KOHTPOJS MOTYT BBICTYNATh WHIUBHIYaJbHbIE W TIPYIIOBBIE
MPE3CHTAIMH 10 33JaHHBIM TEMaM, TECThI, OTIPOCHI, KOHTPOJIbHAS padoTa.

Pybesxcnviii konmpons: pa3padoTKa UHAUBUAYAIBHBIX M TPYNIOBBIX MUHUIPOEKTOB. B KoHIE
CEMECTpa IMPOBOJUTCSA DK3aMEH € 3aIlIUTON IPOEKTHOM pabOTHI 10 UTOTaM Kypca.

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

Pe3ynbpTaThl TEKyIIEro KOHTPOJS M UTOTOBOW aTTecTaluy (POPMUPYIOT PEUTHUHIOBYIO OLIEHKY
paboTsl oOyuatomierocsi. Pacipenesnienne 6amioB 1Mo OTAEIbHBIM BHAAM PabOT B MPOIECCE OCBOCHMS
mucuuIuinHbel - «TexHomorun 1HMQPOBOro MPOU3BOACTBA» OCYHIECTBISETCS B COOTBETCTBHM C
[Tpunoxenuem 1.

V. O0bémM AucuMIUINHBI U BUABI Y4eOHOH padoThl

O06mwem Kypca — 72 yaca, 2 3aueTHbIE €AMHUIIBI, B TOM uncie 30 yaca — ayIuTOpHas Harpyska,
U3 KOTOpBIX 6 YacoB — nekmmu, 24 9acoB — ceMHHAaphl, 42 YacoB — caMOCTOsATEIbHas paboTa
crynentoB. M3yuaercs Ha 1 kypce (2 cemecTp), uroroBasi hopmMa OTIETHOCTH — IK3aMeEH.

Buj yueoHoii padoThl Bcero yacos

KonrakTHble 3aHATHSA (BCEro) 30

B ToMm uucre: -

Jlexuun 6
[TpakTnueckue 3anstus (I113) -
Cemunapsl (C) 24
Jlaboparopusie pabotsl (JIP) -
CamocrosiTejibHasi padoTa (Bcero) 42

B ToMm uucie: -
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Pedepar 6
Jlomarnaue 3aganus 22
[TonroroBka k onpocy 2
ITonroroBka K TecTy 2
IToaroToBka K KOHTPOJIBHOM paboTe 4
[ToaroroBka npoeKTHOH pabOThI 6
Bun npomexyTouHol arTecTauuu
DK3aMeH 4
OO6m1as TpyA0€MKOCTbH (4achl) 72
3aueTHbIC €AMHULIBI 2

VI.CTpykTypa U coiepkaHue TUCIHTILIAHbI

n/n

Pazpen

Conep:kanue (TeMbl)

Cocrosinue 1 0CO0€HHOCTH COBPEMEHHOI0
uu¢poBoOro Npou3BoJACTBA

OcHOBHBIE J3Tanbl CTAHOBJIEHMS WU pPa3BUTUSA
U GpoBoOro MIPOU3BO/ICTBA. TexHuueckue
CpeacTBa COBPEMEHHOT'0 1 (ppoBOro
MIPOM3BOJICTBA. OcHoBHbIE TEXHOJIOTHH
uugpoBoro mpousBojcTBa. llpenmymectsa u
HEJO0CTaTKU TEXHOJIOT U 1 poBoOro
IIPOU3BOJICTBA.

IIporpammHoe oGecneyenne HGPOBOro
MPOM3BO/ICTBA

[TporpammHuoe obecrieueHne U(ppOBOTO
npousBojcTBa. [IporpammHoe obecnieueHue 1ist
ABTOMATH3AIMK TPOU3BOJICTBCHHBIX IPOIIECCOB
[Tporpammuoe obecricueHue JUTS 3D
MOJICITUPOBAHHSL.

TexHoJIOrMUd AIMTHBHOTO NMPOU3BO/ICTBA
U MPOTOTHNIMPOBAHHE

OcHoBHbIE TEXHOJIOTUHU aJIUTUBHOTO
IIPOU3BOJICTBA. OcHoBHbIE HallpaBJICHUSA
pa3BUTUA  aQJJUTHUBHBIX CPEIACTB  CO3JaHUsA
HOBBIX IPOAYKTOB. [IpoToTHnupoBanue. Jtambl
U IPUMEHEHUE.

3D nmeyarh

VYerpoiictBo  u aneMmeHTsl  3D-mpuHTepa.
Marepuanst g 3D-mewatn,  OCHOBHBIE
CBOMCTBA u OTJINYMUSL. [IporpammHuoe
obecieuenne ans  3D-nevatn. I[IpuHUMDBI
pabotel. Hactpoiiku 3D-newatn u mapameTtpsl
MOJIETIH.

3D ckanupoBaHue

VYerpoiictBo 3D-ckanepa, OCHOBHBIE 3JIEMEHTHI.
[Tapametpsl 3D-ckanupoBaHus. YCTpOWCTBO U
DIIEMEHTHI JIa3epHOro pesaka. I[lapamerpsl n
HAaCTPOWKU IIPH JIA3EPHOU PE3KE.

Craunku ¢ UITY

Crankun ¢ YIIY. Ilpunuun paGoTel U
HazHauenne. OcHoBHBIE BUIBI cTaHkoB ¢ UITY.
[Iporpammuoe obecrnieuenue st pabOThI Ha
crankax c YITVY.

IIpoexkTtsl ™ crapranbl B  00J1aCTH
1M (ppoBOro Npon3BoACTBA

OCHOBHBIE TTOAXO/BI K YIPABJICHUIO TPOEKTaMHU

B chepe 1 poBOro MIPOU3BO/ICTBA.
Ucnonp3oBanne TEXHOJIOTHI udpoBoro
MIPOU3BOJICTBA B MPOMBIIIIICHHOCTH.

Hcnonp3oBanne TEXHOJIOTHI1 ndpoBoro
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MPOM3BOJICTBA B MHHOBAI[MOHHOM Ou3HEce U
crapramax. MexayHaponHas ceth Fab Lab.
[Tpuntuner ¥ GyHKIHOHUpOBaHUE. THUITOBOM
coctaB obopymoBanus Fab Lab. Hasnauenue u

HCIIOJIb30BaHUE.
entpsl MOJIOJIC)KHOTO MHHOBAIIHOHHOTO
TBOpPYECTBA.
Pa3nesibl AMCUMIJIMH M BUAbI 3AHATHIA (AK. Yachbl)
n/n | HaumenoBanue pasaena | Jlekuus | [lpakru- | JlaGopa- DopMbI
JUCIUIIIINHBI yeckue | TopHble | Cemunap | CPC | Tekyuiero
3aHATHA | 3aHATHSA KOHTPOJIA
1 | Cocrosinue n 2 - - 2 6 Ompoc
(cobecenoBanu
0CO0EHHOCTH o
COBPEMEHHOI'0 Pegepar
mudpoBoro
NMPOU3BOACTBA
2 | IlporpammHoe 2 - - 2 12 Onpoc
GeclmeueHn - BOL (KOLIOKBHYM)
odecnieyenue uudpposoro Nomaumee
IMPpOU3BOJACTBA 3aJlaHue
3 | TexuoJsoruu 2 - - 3 4 Onpoc
ANIHTHBHOL'O (KOIIIOKBHYM)
A Tecr
NMPOU3BOACTBA Hu
NMPOTOTUIIMPOBAHME
4 | 3D meuarhb - - - 4 4 Omnpoc
(KOIIIOKBHYM)
Jdomamuee
3alaHUe
5 | 3D ckanupoBaHue - - - 4 6 Onpoc
(KOJLIOKBUYM)
JlomamHee
3a1aHHuEe
6 | Cranku ¢ UITY - - - 3 4 Ompoc
(KOJIIOKBHYM)
Tect
7 | IIpoekTsl M cTapTanbl B - - - 6 6 Ompoc
61a (KOLIOKBHYM)
ods1acTH uudposoro KonTpoabnas
IPOU3BOACTBA pabdoTa
IIpome:xxyTouHas 4
arrecraums (IK3aMeH)
HTroro 6 - - 24 42
Pa3zgesnbl AMCHUIVIMHBI 1 MEKIMCHUIINHAPHBIE CBA3H
HaumeHnoBanue Ne Ne pa3zmesioB JaHHOW AMCUUIIMHBI,
Ne | obecnmeunBaeMbIX HE00XOAMMBIX A1l H3yYCeHUSI
n/m | (mocjaeayromux) JAUCHUNINH o0ecreqyuBaeMbIX (MOCJAEAYHOIMX) TUCIUILINH

1 2 3 4 5 6 7

1. Cuctema pa3pabOTKU HOBBIX + + + + + + +
MPOIYKTOB

2. Y1paBiieHue IpOeKTaMu + + + + + +
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3. Teopus pemieHus + + + + +
M300peTaTeNIbCKUX 3a1a9

4, HaykoémkocTh 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

cIeayronme 06p330BaTCJ'IBHBIC TCXHOJIOTHH

1. Cmanoapmuvie Memoosbl 00yHeHUsL:

— JIEKLHUU;

— CEMHUHaphbI;

— MHUCHMEHHBIEC UM YCTHBIE JOMAIIIHHUE 3a/IaHuUs;

— KOHCYJIbTALIMMU MPENOJABATEIICH;

— caMocCTosiTeNbHasE paboTa CTYJEHTOB, B KOTOPYIO BXOAMT OCBOEHHME TEOPETUYECKOTO
Marcpualia, IOAroToBKa K CCMMHapaM, BBIITOJTHCHHUEC YKA3aHHBIX BbIIIC MTMCbMCHHBIX pa60T.

2. Memoowl 0byuenus ¢ npumeHeHuem UHMePaKmusHuIX Yopm 00pa308amebHbIX MeXHON0U:

— HWHTEPAKTUBHBIE JICKIUU;
— aHaJu3 JEJIOBBIX CUTYallMil HA OCHOBE KENC-METO/1a U UMUTALMOHHBIX MOJEJEH;
— KpYIJIbIE CTOJIBI,

— 00cCyX/IeHne MMOATOTOBICHHBIX CTYACHTaMH pedepaTos;

— TIpYNNOBbIE JUCKYCCUU U ITPOEKTHI;

— HHOUBUAyalbHasl U rpynnoBas paboTa HaJl MPOEKTaMu;

— 00cyxkJieHre pe3yabTaToB pabOThl CTYACHUYECKUX HCCIEA0BATEIbCKUX TPYIII.

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

YuebHo-MeToAMYecKOEe U HMH(OPMALIMOHHOE o0ecTedeHne JUCITUTINHBI

a) OcHoBHasA JMTEpaTypa:

1.

I'u6con, f., Crakep, b., Pozen, /. TexHonoruu ajiUTUBHOIO MHPOM3BOJCTBA. TpexmepHas
neyarb, ObICTpOE MPOTOTUNHPOBaHKE U IpsiMoe g posoe mpousBoacTBo [Teker] / S. I'ubcon, b.
Craxep, . Pozen. — Texnocgepa, 2016 — 656 c.

Herécosa, O.}O. UndopmanrioHHbIe cHCTEMBI U TEXHOJIOTUU B SKOHOMUKE: yueOHoe nocodue /s
BY30B; 3-€ u31., uctp. u goin. [Tekcr] / O.}O. Herécora. — M.: KOpaiit, 2017. — 146 c.

[TomoB, B.B. MeiciurensHoe kapate. MeTOHONOTHS HAyYHO-TEXHHYECKOTO TBOPYECTBA
U KOHIIENITYyaJbHOTO MpoekTHupoBaHusa. Hayduno-nonmynsipaoe u ydeOHoe nznanue [Tekct] / B.B.
[ToroB. — M.: ManH, NBanos u ®epbep, 2018 — 480 c.

Por, A. Buenpenune u passutue Muayctpunm 4.0. OCHOBBI, MOJEIMPOBAHUE U INPUMEPHI U3
npaktuku [Teker] / A. Port. — Editorial URSS, 2017 — 294 c.

XapuH, O., Cyseiznuc, 3. Ludposas neyats. OCHOBHBIE TEXHOJIOTUU U o0opynoBanue. [Tekct]
/ O. XapwuH, 3. Cyseizauc u3a. «Kaura nmo TpedoBanuto», 2015 — 358 c.
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0) JlomoiHuTEIbHAS JIUTEPATypA:

1. Apro6oneBckuii, .M. Mexanuzmbl B coBpemeHHOW TexHuke. B 7 tomax. M.W. [Tekcr] /
AproboneBckuii. — ['maBHas penakuus (U3MKO-MAaTEMATUYECKOH JUTEpaTypbl H3IATENbCTBA
«Hayxkay», 1979 - 2976 c.

2. bnoxuna T.K. DkxoHOMHKAa W YyHpaBiIeHWE HMHHOBALIMOHHON OpraHu3alueil: y4eOHUK i
OakanaBpoB u maructpoB [Tekcr]| / T.K. bnoxuna, O.H. beikoBa, T.K. EpmonaeBa; Poccuiickas
roc. aKaJieMMsl UHTEJUIEKTyalIbHOM coocTBeHHOCTU. — M.: [Ipocnekr , 2014. - 427c.

3. Ypunros, A.W. [u ap.] YopasieHue 3HaHUAMU. Teopus 1 IpakTUKaA : YIeOHHK I OakagaBpuaTa
u maructparypsl [Tekcr]| / mox pen. A. W. Ypunnosa. — M.: FOpaiit, 2017. — 255 c.

IlepeyeHb HHGOPMANIMOHHBIX TEXHOJIOT U

HNHTepHET-pecypehbl:
1. http://www.econ.msu.ru/elibrary — DiekrporHasi GuOIHMOTEKA SIKOHOMUYECKOTO (PaKyIbTeTa.
2. https://innovation.gov.ru — ABromaTtu3upoBaHHas HHGopMaImonHas cucteMa «MHHOBaUN.
3. http://www.3dpulse.ru - uadpopMarmOHHO-aHATUTUYECKOE areHTCTBO 0 3D-TEXHOIOTUsX.
4. http://3dtoday.ru/ - mopran s mobuTenei u npodecCuoHaIoB, 3aHHTEPECOBAHHBIX B 3D-1icuaTu
U COIYTCTBYIOIINX TEXHOIOTHSX.
5. http://lwww2.viniti.ru  — Bcepoccuiickuii MHCTHTYT HAy4YHOW M TEXHHUYCCKON HHMOpMauu
Poccuiickoii akanemun Hayk (BUHUTU PAH).

PeKOMeHJIyeMbIe oﬁyqalonme, cnpanoqﬂo-umbopMaunonﬂme, KOHTPOJIMPYIOIIME A IIPOIHUEC
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

MeTtoauyeckue ykazaHus AJsl 00y4alOIIUXCS 110 OCBOEHUIO THCIUNIHHBI
B mpouecce m3yueHus kypca oOywaromiuecss 00si3aHbI COOJIOAATh TUCIHILIMHY, BOBPEMS
MPUXOJUTh HA 3aHATHUS, JENaTh JIOMAIIHUE 3aJaHus, OCYIIECTBISATH IMOJATOTOBKY K CEMHUHapaM U
KOHTPOJIbHBIM paboTaM, MPOSIBISATH aKTUBHOCTh HA 3aHSTHUSX.

IIpu sTOM Ba)KHOE 3HAUYEHHWE HMEET CaMOCTOsATeNbHas paldoTa, KOTOpas HampaBjieHa Ha
(dhopMHUpOBaHKE Y y4YaIerocsi YMEHUM M HaBBIKOB MPaBUILHOTO OGOPMIICHUS KOHCIEKTa U PabOTHI C
HUM, paboThl C JIUTEPATypOil U NEKTPOHHBIMU MCTOYHMKAMM MH(oOpManuu, e€ aHanusza, CUHTE3a U
0000menus. Jlyig npoBeAeHUsI CaMOCTOSITENIbHOM padoThl 00yJaromMMcs MpPEeIOCTaBISETCS CIUCOK
y4e0HO-METOIUYECKON JTUTEPATypPHI.

MartepuanbHO-TEXHHUYECKOe o0ecrieyeHne U CUMILTHHbI

Jns mpoBeneHUs 0Opa3oBaTENBbHOrO Ipolecca HeoOXoauMa ayIuTopHs, 00OpyIOBaHHAs
KOMITBIOTEPOM U TMPOEKTOPOM, HEOOXOOUMBIMU JIs JAEMOHCTpauuu mnpe3eHtanuil. OOs3arenbHOe
nporpammuoe obecrnieuenune — MS Office, Autodesk Fusion 360, Autodesk Tinkercad.

IX. ®OHJI OHEHOYHbIX CPEJICTB

Tembl KypcoBbIX padoT

KypcoBas pabGora mo nucuuruinHe «TexHomoruu 1mUPPOBOrO MPOU3BOJACTBA»  HE
IIPEyCMOTpPEHA.


https://innovation.gov/
http://www2.viniti.ru/
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Tembl pedepaTtoB
Pa3paboTka HOBBIX MPOJYKTOB C HCIOJIB30BAHHWEM TEXHOJOTHUH IH(PPOBOTO MPOU3BOJICTBA:
COBPEMEHHBIC METO/IbI U TICPCIICKTHBHI.
OCHOBHBIE HAMPABJICHHS PA3BUTHSI COBPEMEHHBIX CPEJICTB IIU(PPOBOTO MPOU3BOJICTRA.
AHnanmu3 3¢ (EeKTUBHOCTH BHEIPEHUS CPEACTB IU(PPOBOro Mpou3BoJACTBA Ha 3(PGHEKTHBHOCTH
ousHeca.
AJJTMTUBHOE TPOU3BOJICTBO KaK TEXHOJIOTHS OYAyIIEero MU(ppPOBOro MPOU3BOJCTBA: MPHUMECHEHHE
Y TIEPCIICKTHUBBI.
AJBTEpHATUBBI QJITUTHBHOMY TIPOU3BOJICTBY: TEXHOJIOTHH HACTOSIIIETO U Oy TyIIero.
Pa3BuTtrHe TexHONOTHWHA i Pa3paOOTKH HOBBIX MPOAYKTOB, HU(POBOrO MPOU3BOJACTBA U HX
MEPCICKTHBHI.
Texnonoruu mudpoBoro mpow3BoAcTBa W 0€30MACHOCTh: PUCKHA BHEIPCHHS M YIPO3bI IS
OusHeca.
[{udpoBoe MPOU3BOJICTBO KAaK JIEMEHT HOBOTO TEXHOJIOTHIECKOTO YK Ia.
[lonroroBka KaJpoB M KOMaHAa IPOEKTAa B YCIOBHSX BHEAPEHHS CPEICTB IUPPOBOTO
MIPOU3BOJICTBA
Korma BHenpeHue cpeiacTB HUQPPOBOrO MPOW3BOJACTBA HEd(PPEKTHBHO: aHAIU3 MPAKTHKH H
OTpaciei.

Bonpoch! 1J151 TEKy1ero KOHTPOJIsSl 1 CAMOCTOSITeIbHON PadoThl CTYIEHTOB
OCHOBHBIE 3Tallbl CTAHOBJICHUS U Pa3BUTUS LUPPOBOIO IPOU3BOJICTBA.
TexHuueckue cpecTBa COBPEMEHHOTO LIM(PPOBOTO IPOU3BOACTBA.
OCHOBHbBIE TEXHOJIOIMHU LIU(PPOBOrO MPOU3BOCTBA.
[IpenmymiecTBa U HEJOCTATKH TEXHOJIOTHI U(POBOTO MPOU3BOICTBA.
IIporpammHoe oOecnieueHue Juisg aBTOMaTH3alMK IPOM3BOICTBEHHBIX IPOLIECCOB.
[Iporpammuoe obecnieuenue st 3D-moaenupoBaHus.
OCHOBHbBIE TEXHOJIOIMH A JTUTUBHOTO IIPOU3BOICTBA.
[IporoTunupoBanue. JTansl U IPUMEHEHUE.
YcrpoiicTBo u snemenTsl 3D-nipunTepa.
Matepuanst ans 3D-neyat, o0CHOBHbIE CBOMCTBA M OTJIMYUSL.
ITporpammuoe obecnieuenue g 3D-nevatu.
YerpotictBo 3D-ckanepa, ocHOBHBIE diieMeHTHI. [TapameTper 3D- ckanupoBaHus.
VY CTpONCTBO 1 AJIEMEHTHI J1a3epHOro pe3aka. [lapaMeTpsl 1 HACTPONKY IIpH JIa3€pHOU pE3KE.
Cranku ¢ YITY. IIpunnun padotel 1 Ha3HaueHne. OcHOBHBIE BUbI CTaHKOB ¢ UITY.
OcHOBHbBIE TOAXO/IbI K YIIPaBJIEHUIO IPOEKTaMU B chepe HuppoBOro Mponu3BOICTBA.
Hcnonb30BaHne TEXHONIOTUH HU(POBOrO MPOU3BOJACTBA B MPOMBIIIIEHHOCTH.
Hcnonb3oBaHue TEXHOIOTUH IM(PPOBOTo MPOU3BOACTBAa B MHHOBAIIMOHHOM OM3HECE U cTapTamnax.

IIpumep TecTa 11 KOHTPOJISI 3HAHUI 00y4aKOIINXCH

1. Kak Ha3bIBaeTcs ObICTpasi «u€pHOBasH peanu3anus 6a30B0M QyHKIIMOHAIBHOCTH AJIS aHAJIN3A

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

3. Kaxkoif TeXHOJIOTHYECKUH YKJIa[l OMUpaeTcs Ha TOCTHKECHHUS B O0JIACTH

MHKPOIJICKTPOHUKH, I/IH(I)OpMaTI/IKI/I, 6I/IOTCXHOJ'IOFI/II/I, TeHHOM HWHKCHCPUH, HOBBIX BUJIOB
OHEPTHUH, MAaTCPUAIIOB, OCBOCHHWS KOCMHUYCCKOI'O IMMPOCTPAaAHCTBA, CHYTHI/IKOBOI\/II CBSIBM M T. 1. ?
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— TpETHif;
— YETBEPTHIN;
— NATHIN.
OnuiunTe OCHOBHBIE XapAKTEPUCTUKU 6-TO TEXHOJIOTMYECKOTO YKIIaaa.
Kaxk Ha3biBaeTcs «peiocTaBlieHe Ha KOMMEPUYECKOW OCHOBE MHKEHEPHO-KOHCYIbTAI[MOHHBIX
YCIIyT, B TOM YHCJIE U 10 JOBEIECHUIO HAyYHO-KOHCTPYKTOPCKHUX pa3pabOTOK 0 CTaAUH
MIPOU3BOJICTBAY?
— HHKMHHUPHHT;
(hakTOpUHT;
— KOHCAJITHUHT.
Cy11ecTBYIOT ClIeyIOIIe OCHOBHBIE PUCKH BHEPEHUS LU(DPOBOrO MPOU3BOCTBA! ...
B uem cyTh KOHIIENIINH IECTH CUTM?
— HEOOXOAMMOCTh YIyUIICHHs Ka4eCTBa BHIXOJIOB KaXJI0Tr0 U3 MPOIECCOB, MUHUMHU3ALIUU
Ne(PEKTOB M CTATUCTHYECKUX OTKIIOHCHHI B OTICPAIIMOHHON JIeSATEIIHbHOCTH,
— MHHHUMYM 3aTpaT — MAaKCUMYM MPUObLIH;
— DKOJIOTMYHOCTb IPOU3BOJCTBA, CHUKEHUSI YPOBHS OTXOJIOB U SHEPro3arpar.
Kakoii u3 Mmatepuanos st 3D nedatu mpou3BOIAT U3 KyKYPY3bl WM CaXapHOTO TPOCTHHUKA '
- PLA;
- ABS;
— HIPS.
OCHOBHBIMU METOJaMH CO3JaHUsI TPOTOTHUIIA SBIISIOTCH ...
Kakoii Bug 060py10BaHusl OTHOCUTCS K aJIUTUBHOMY MTPOU3BOJICTBY?
— 3D npunrep;
— @pe3epHbli CTaHOK,;
— JlazepHblii pe3unK/TpaBep.
K OCHOBHBIM TE€XHOJOTUAM aJIUTUBHOTO MPOU3BOJCTBA OTHOCST: ...
Kakue TepMUHBI OTHOCUTCS K aJIUTUBHOMY ITPOU3BOJICTBY?
— SLA u FDM;
— DNA sequencing u CRISPR-Cas9;
— CRMu ROL
[Tepeuncnure OCHOBHBIE BHJIbI 000PYI0BaHMS LIM(PPOBOTO MPOU3BOJICTBA.
Kaxk Ha3piBaeTcst oiuH U3 OCHOBHBIX deMeHTOB 3D npunrtepa?
— JKCTpyAep;
— KOMIIpEccop;
— DKBaJIan3ep.
Beigenstor ciaenyromume 3Tanbl TPOTOTUITUPOBAHHUS: ...

Bonpocs! k 3k3aMeny
TexHuueckue cpeicTBa COBPEMEHHOT0 IIU(PPOBOrO MPOU3BOJICTBA.
OcHoOBHBIE 3TaIbl pa3BUTHSI IU(PPOBOTO MPOU3BOJICTBA.
OCHOBHBIE TEXHOJIOTHH IIU(PPOBOTO MPOU3BOJICTBA.
[IpeumyiiecTBa 1 HEIOCTATKH TEXHOJIOTHI UG POBOTO MPOU3BOJICTBA.
[TporpammHuoe oGecnieueHre HUGPOBOTO MPOU3BOJICTBA.
[Iporpammuoe obecrnieuenue 11 3D-MoaenupoBaHus.
[TporpamMHoe oOecrieueHue Uik aBTOMATH3aluK IPOU3BOICTBEHHBIX IPOLIECCOB.
OcCHOBHBIE TEXHOJIOTUU aIUTUBHOTO MPOU3BOICTBA.
OcHOBHBIE HaNpaBIEHUS Pa3BUTHS AJAUTUBHBIX CPEICTB CO3AAHMS HOBBIX IIPOJYKTOB.
OcHoOBHbIE OJXO/IbI K YIPABIECHUIO IPOEKTaMU B cepe U poBOro Nporu3BoICTRA.
YeTpoicTBO 1 neMeHThl 3D-npuHTEpa.
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12. Marepuanst 1y 3D-neyaT, OCHOBHBIE CBOWCTBA U OTIHYHSI.

13. Tlporpammuoe obecnieuenue aist 3D nevarn. [IpuHIUIIBI pabOTHI.

14. Hactpoiiku 3D-nieyatu 1 napamMeTpbl MOJIEIH.

15. [IporoTunupoBaHue. DTarbl U IPUMEHEHHUE.

16. YcrpoiictBo 3D-ckaHepa, OCHOBHBIE JIEMEHTHI.

17. ITapametpsl 3D-ckanupoBaHwMS.

18. YCTpoHCTBO U JIEMEHTHI JTa3€PHOTO pe3aka.

19. ITapameTpbl 1 HACTPOMKH IPH JTA3EPHOU PE3KE.

20. Mexxaynapoanas cetb Fab Lab. [Ipuauunmns! u gyHKIMOHUpOBAHHE.

21. TunoBoii coctaB o6opynoBanus Fab Lab. Haznauenue u ucnosib3oBaHue.

22. Cranku ¢ UITY. I[Ipuauun paboTsl M Ha3HAYEHUE.

23. OcHoBHBIE BUBI cTaHKOB ¢ YITY.

24. TIporpammHoe obecnieueHue i padoTel Ha craHkax ¢ UITY.

25. lcnonb3oBaHue TEXHOJIOTHI IU(PPOBOTo MPOU3BOJICTBA B IPOMBIIIIEHHOCTH.

26. Vicnonp3oBaHne TEXHOJNOTUH LHU(POBOTO MPOU3BOACTBA B WHHOBALMOHHOM OH3HECe U
cTapramnax.

IIpuMepbl NpaKTHYECKUX 3aJaHUH IS IK3aMeHa

DK3aMeH IIPOBOAUTCA B YCTHOﬁ Q)opMe C 3aluToM rpyNIoOBbBIX WM HWHAWBHUAYAJIBbHBIX

MPOEKTHBIX paboT. [IpoeKThl AOMKHBI OBITh PEATM30BaHbI IO BHIOOPY CTYACHTOB B MHAMBUIYaTbHOM
win TpymnmnoBoM dopmate (He Oosee 4-X B MPOEKTE YEIOBEK BKIIOYUTENHLHO) MO CBOOOIHOW TeMe U
MPEACTABJICHBI B BUJIC MPE3CHTAIIMH C YCTHBIM JIOKJIAJIOM YYACTHUKOB IPOEKTA.

[Tpumepsl 3a1anui Asst pa3pabOTKH MPOEKTOB:

1. Pa3paboTka KOMITJIEKCHOTO TEXHHUYECKOTO TIPOEKTa C 3JIeMEeHTaMHu nedaTH Ha 3D-npunTepe.
2. 3D-MoaenupoBaHHe TEXHHUYECKOTO YCTPOWCTBA C KMCIOJIBb30BAHMEM HECKOJBKHX MOJIENICH W HX
cOopkw.

w

Pa3pa60TKa KOMIIJICKCHOI'O ITPOCKTA C UCITIOJIBb30BAHUCM CPECACTB I_[I/I(i)pOBOFO IMpOU3BOJCTBA.

4. 3D-ckaHMpoOBaHUE CIOKHOTO 00BEKTa, 00paboTKa MoIeH mocie 3D-CkaHupOBaHUSI.

w N

O No gk

10.
11.

12.
13.

IIpumepsl foMalIHero 3aiaHus
Co3naiite 3D-Mo/1€1b TEXHUYECKOTO YCTPOMCTBA C HCIOIB30BAHUEM IPOTPAMMHOI0 00ecredeHus
JUISL TPEXMEPHOT'O MOJIETUPOBAHUSI.
Co3paiiTe TpexXMepHY0 MOieNb Ui nedaTn Ha 3D-npunTepe.
Pa3paboraiiTe KOMIUJIEKCHBIH TEXHUYECKHH NPOEKT C MCIONb30BAaHUEM CPEACTB LU(POBOro
IIPOU3BOJICTBA.
BrimonauTe 3D-ckanupoBanue CloXHOTO 00hEKTa U 00padOTKY MOJIEIH.
Caenaiite 0030p BuaoB 3D-ipuHTEpOB, X IPUMEHEHUS U IPUMEPOB U3EIUH.
CrenaiiTe Ipe3eHTAINIO TT0 YCTPOHCTBY 3D-mpuHTEpa.
Crenaiite nmpe3eHTaIMIO 0 OCHOBHBIM 3JieMeHTaM 3D-npuHTepa.
[Ipoananmu3upyiite marepuansl s 3D-medatn, ocHOBHBIE cBoiicTBa u oriuuus (ABS, PLA,
PVA, HIPS u T.1.).
Crenaiite mpe3eHTanuio 1mo odciyxuBannto 3D-mpuHTEpa M CO3MaHUIO0 ONTHMATBHBIX YCIOBHMA
1UIs ero padoThI.
W3yunte HacTpoiiKy U KalInOpOBKY pa3nuyHbIX yacTeil 3D-npunTepa.
W3yunTe OCHOBHBIE HEMCIPABHOCTU U KaK C HUMU OOPOTHCS (3aCOpeHUe dKCTpyJepa, OTIIUIIaHUe
neraneit ot miardopmsl, 3aBucanue 110 u T.1.).
N3yuure CAM nporpammsl a5 3D npuHTEpOB.
Nzyuute cnocoObl 00paOOTKM TOTOBBIX m3fenuii 3D-medatw, B T.4. XUMHUYECKyI0 00pabOTKYy,
CKJIEUBaHHUE U MTOKPACKY.
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14. Cnenaiite mpe3eHTaIuio 1o ycrpoctBy 3D-ckanepa, OCHOBHBIM 3JIEMEHTAM.

15. Caenaiite npe3eHTaruio mo Bugam 3D-ckanepos.

16. Uzyunte mapamerpbl 3D-ckanupoBanus. KanuOpoBka, pacCTOsSHHE, OCBEIIEHHOCTh, CKOPOCTH,
YroJl CKaHUPOBAHUSI.

17. U3yuuTe ckieiiky u oopadbotky 3D-monenei.

18. IlpoBenute 3D-MonenupoBaHue TeOMETPUICCKUX QUTYP: Tap, HUIUHID, KOHYC, TOP.

19. IIposenure 3D-MomenrpoBaHue COOCTBEHHOTO OpeJIoKa.

20. ITpoenute 3D-MoemMpOBaHNE KPYKKH.

21. Tlposeaute 3D-MomenupoBaHre MIECTEPHH.

22. Ilpoenute 3D-MomenupoBaHne COOPKH MIECTEPHEH.

23. Tlposeute 3D-MonenupoBanue pe3nObI.

24. TIpoenute 3D-MoenMpoBaHNE BUHTA.

25. [IpoBeaure 3D-MoaenpoBaHre TPUBOJIHOTO PEMHS.

26. IIpoenute 3D-MoaenMpoBaHNEe YEPBIYHON TTEPEIAYH.

27. Ilposeaure 3D-mMopenrpoBanye TIIAHETAPHOH Mepeayu.

28. IIpoenute 3D-MomenMpoBaHNE KOJIEHHOTO COCTUHCHHMS.

29. [IpoBeaure 3D-MoaenpoBaHUE TACYHOTO KITFOYA.

30. Peanusyiite paszpabotky u 3D-monenupoBaHHe KOHCTPYKIIMHM TOHOYHOW MamuHbl (Oonuaa) u
co3nanue 3D-mogeneit ee aeMeHToB (Kojiec, KapKaca, TPaHCMHUCCHH).

IIpumepbl KOHTPOJILHOMH PadoTHI

B1
1. IIporpammuoe obecrieuenue st 3D-moaenupoBaHusl.
2. Marepuans! 1y 3D-nieyaTi, OCHOBHbIE CBOMCTBA U OTJIMYHSL.
3. TexHuueckue cpencTBa COBPEMEHHOTO II(PPOBOTO MPOU3BOACTBA.
B2
1. TIpemmymiecTBa ¥ HEIOCTATKU TEXHOIOTHUH IH(PPOBOTO MPOU3BOCTBA.
2. YcTpo#cTBO U 3neMeHTsl 3D-npuHTepa.

3. TlporpammHoOe obecriederne st (G POBOTro MPOU3BO/ICTBA.

B3
1. IlpororunupoBaHue. JTanbl U IPUMEHEHUE.
2. TlporpammHoOe obecriedeHue Al aBTOMAaTU3alUH TPOU3BOACTBEHHBIX MTPOIIECCOB.

3. OcHOBHBIE TEXHOJOTHH AAAUTUBHOI'O IMTPOMU3BOJCTBA.

13



MI'Y umenu M.B. JlomoHOCOBa Pabouas mporpaMMa JUCITUTUINHBI « TEXHOJIOTHH IUPPOBOTO MPOU3BOICTBAY

[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 Iporiecce
U TIOCCIIICHHUE 3aHSTHIA:
Bceex 3ansatuit 5
He menee 75% 4
He menee 50% 3
He menee 25% 2
Uroro: JI0 5
2. | yctHbIi onipoc B opme codecenoBanust (YO-1) 5
MUCHMEHHBIIN orpoc B Buje Tecta (ITP-1) 5
NMCbMEHHAs! KOHTpoJIbHas pabora (I1P-2) 10
yCTHBIH ompoc B popme kostokBuyma (YO-2) 10
nrcbMeHHas pabora B opme pedepara (I1P-4) 5
BBINOJIHCHUE JIOMAIITHETO 331aHuUs 10
Utoro: 45
3. | DK3aMeH B YCTHOH (opMe C 3aIUTON TPYIIIOBBIX HIIN 50
WH/IMBUYAJIbHBIX MIPOCKTHBIX pad0T
BCEI'O: 100
Ilepecuyer Ha 5 0a/VIBHYIO CHCTEMY
2 3 4 5
(neynoB1eTBOpUTELHO) (YAOBJICTBOPHUTEJIBHO) (xopomo) (oT1M4HO)
<55 56-70 71-95 96-105

SI3bIK npenogaBaHus: AHTIIUUCKAN

ABTOp (aBTOPBI) MporpaMmmel: Mopo3oB Burtanuii BanepbseBuu, crapumii npenoaasareiab Beicieit
LIKOJIBI yrpasiieHus U uHHoBanui MI'Y umenu M.B. JIomonocosa.
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