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1 He.ﬂl/l, 3a/1a4Y1 U IVIAHUPYEMBIC PE3YJIbTATbI oﬁyqe}ma o TMCIMIIJIMHE

Lens mucumminHbl: GOpMHUPOBAHHUE Yy OOyYarONIUXCsl 3HAHUNW 00 OCHOBHBIX METOAaxX IU(POBOTO
MIPOU3BOJICTBA, COBPEMEHHBIX MOAXO0/I0B U CIOCOO0OB OCYIIECTBICHUS IIU(PPOBOTO MPON3BOACTBA B
00J1aCTH BBICOKUX TEXHOJIOTHH, YMEHHI M HAaBBIKOB MPUMEHEHHUS COBPEMEHHOTO WHCTPYMEHTApPHsI
1M pPOBOTO MPOU3BOJICTBA CO3AAHMSI M MACIITAOMPOBAHUS MHHOBAIIMOHHBIX TPOEKTOB U MTPOYKTOB..

. 321,[[8.‘11/1 JAUCHUIUIMHBL — U3YUCHUC HOH?ITI/II\/’IHO-KaTeFOpI/IaJILHOF O allriapara B obiactu

1M pOBOTO IPOU3BOJICTBA

e — ¢opMHpOBaHNE 3HAHUH O TEXHUYECKUX CPEJCTBAX U MPOTPAMMHOM 00ECIICYCHU N
COBPEMEHHOT0 LIU(POBOrO MPOU3BO/ICTBA;

e — H3y4YeHHE COBPEMEHHBIX METOJ0OB IPUMEHEHHS TEXHOIOTHI IU(POBOrO MPOU3BO/ICTBA;

e — (¢opMHUpPOBaHNE HABBIKOB 1 YMEHUH, HEOOXOAMMBIX JIJIS1 HCIIOJIb30BaHHS TEXHOJIOTHIA

1u(pOBOT0O MPOU3BOACTBA B pean3allii HHHOBAIMOHHBIX IIPOSKTOB U MPOPECCHOHATHHON

JACATCIIBHOCTH opraHmauHﬁ.

OOy4deHne 1o AUCIUIUIMHE HAMpaBiieHO Ha (OPMHUPOBAHHE y OOYUYAIOIIUXCS CICTYIOITUX

KOMIIETEHIIHI

Koa n HamMeHOBaHHe KOMIIETEHIIUHA

I/IHIII/lKaTOpI)I JOCTHKCHUA KOMIICTCHIIMH

[TIK-2 CniocobeH aHanu3upoBaTh CTPYKTYPY
MaTepualoB, aJallTUPOBaTh METOJIUKHI
HCCIIE0BAHMS CBOMCTB MaTEPUAJIOB K
NOTPeOHOCTSM MPOU3BOACTBA, ONPEICIATh
MOTEHLIMaN pecypcocOepekeHus,
HKOJIOTUUECKOM U MOTPeOUTENbCKOM
0€30MacCHOCTH U TEXHUYECKOU
OCHAIICHHOCTH TEXHOJOTNYECKUX PEIICHUI

NIIK-2.1 Onpenensier cocTaB U CTPYKTYPY
noJurpaUYecKux U yrmakoBOYHBIX
MaTepUajoB, IPUMEHSSI COBPEMEHHbBIE METOIbI
aHaJIM3a; OLEHUBAET BJIUSHUE COCTAaBa U
CTPYKTYpbl MaT€pHaJIOB HA UX OCHOBHBIE
XapaKTePUCTHKU

NIIK-2.2 OcymuiecTBisieT BXOAHOM U
MO3TAITHBIM KOHTPOJIb XapaKTEPUCTUK U
CTPYKTYpPY OCHOBHBIX U BCIIOMOTATENIbHBIX
MaTepHajIoB yIaKOBOUYHOTO U
noJMrpaduyecKoro NpoOM3BOACTBA C yUETOM
YKU3HEHHOTO LIUKJIA YTTaKOBKU

UIIK-2.3 Beibupaer u agantupyet MeTobl
HCCIIEI0OBaHMsI CBOWCTB MaTEPUAJIOB B
3aBHUCHUMOCTH OT TEXHOJIOTHYECKOTO MPOLIECCa,
MIPUMEHSIET COBPEMEHHBIE UHCTPYMEHTBI U
TEXHOJIOTMH JUIsl aHAJIN3a MaTepuajoB
HIIK-2.4 Onpenenser noTeHIUaN
pecypcocOepexeHus, IKOJIOrHIeCKOn 1
NOTPeOUTENBCKON O€30MacHOCTH
TEXHOJIOTMYECKHUX PELIEHUH yIIaKOBOUYHOTO U
NOJUrpaUUeCcKOro NpOU3BOJICTBA; OLICHUBACT
albTEpHATUBHBIE MaTEPUAIIbI C TOUKH 3PEHUS
WX pecypcHoii 3¢ (HEeKTUBHOCTH.

NIIK-2.5 [IpumeHsieT HOpMaTUBHO-TIPABOBYIO
1 TEXHUYECKYIO JIOKYMEHTALIUIO JIISI
o0ecrnie4yeHus MpoLeccoB YIIaKOBOYHOTO U
noJiurpaduyecKoro NpoM3BOACTBA C yUETOM
o0ecrneveHus LeNeBbIX MPOU3BOICTBEHHBIX
3a/1a4, aHAIU3UPYET BIUSIHUE TIPUMEHSIEMbIX
TEXHOJIOTHI Ha Ka4eCTBO MPOAYKIIMH




[IK-5 CnocobeH pa3pabaTbiBaTh
KOHCTPYKTHUBHBIC PELICHHUS U OCYIIECTBIISITH
XY105KeCTBEHHO-TEXHUUYECKYIO Pa3paboTKy
TN3aH-IIPOEKTOB BU3YAJIbHOM KOMMYHUKAIUU
B COOTBETCTBUU C LIETIEBBIMH 3a/1a4aMHU C
YIETOM TEXHHUYECKUX U MPOTPAMMHBIX CPEJICTB
B COOTBETCTBUU C LIEJIEBBIMU 3a/1a4aMHU

HIIK-5.1 ®opmupyeTt BU3yalbHbI CTHIb
MPOEKTa C Y4ETOM KOMIO3UIINH, [IBETOBOTO
peteHus, rpadUuecKux IEMEHTOB;
NPUMEHSET IPUHLIHUIIBI (UPMEHHOTO CTUIIS U
OpeH-KOMMYHUKAIUH, aJanTUPYET TU3aliH-
pelIeHus U1 Pa3IMYHbIX HOCUTENEH,
OLICHHBAET XYJ0KECTBEHHYIO
BBIPA3UTEIHLHOCTh U OPUTUHAIHLHOCTH
JIN3aliH-KOHIIETIIIUY C YYETOM LEJIEBOI0
Ha3HAYCHUS

NIIK-5.2 ApryMeHTHPOBaHHO 0OOCHOBBIBAET
XYJI0’KECTBEHHbIE U KOHCTPYKTHUBHBIE
pelIeHNs, OLIEHUBAET U KOPPEKTUPYET
IPOEKT Ha OCHOBE 0OpaTHOM CBsI3H,
COCTaBJISIET TEXHUUECKOE JJIsl IPOM3BOCTBA
00BbEKTa BU3YAIbHON KOMMYHUKALIUN
UIIK-5.3 Ananusupyer 1eleByIo ayIuTOPHUIO
Y KOHTEKCT HCII0JIb30BAHUS JU3alH-
petienus, GopMUpYET BU3YaIbHBIH S3bIK,
COOTBETCTBYIOIINN MapKETUHIOBBIM,
peKIaMHBIM U HHPOPMAIIMOHHBIM 3a/1a4aM
POEKTa, 00ECTICUNBACT JIOTHYHOCTb,
y1000YUTaeMOCTh U JOCTYITHOCTh
UH(QOPMALIMU B BU3YaIbHON KOMMYHUKAIIUU
HIIK-5.4 ®opmynupyeT TEKyIIUe U
KOHEYHBIE LIEJIH JU3aiH-TIPOEKTa 0O BEKTOB
BU3yaIbHON MH(pOpMAIUU, UISHTU(DUKALIUN
¥ KOMMYHUKAIIMH, HAXOAUT ONTUMAJIbHbIE
TEXHUYECKHE U KOHCTPYKTOPCKUE CIIOCOOBI
UX JOCTUKEHUS U PEIICHUS

NIIK-5.5 OcyuecTBisieT pa3paboTKy U
KOHCTPYKTHUBHOE pEIICHHE AU3aiH-TIPOCKTOB
00BEKTOB BU3yaJIbHON HH(OpMAITIH,
UACHTU(DUKAIIMYA U KOMMYHHUKAIUH
IPOAYKIIMH Ha OCHOBE COOTBETCTBYIOILIEH
JOKYMEHTAIluU

NIIK-5.6 Bnageet nmpodeccnoHaTEHBIMA
nporpaMMamu st Tpadudeckoro qu3aiiHa u
BU3YaJIbHOM KOMMYHHUKAIIUH, UCTIOIb3YET
3D-MoaenupoBaHue, aHUMAIUIO U
MHTEPAKTUBHBIE TEXHOJOTUH, ONTUMU3UPYET
(haiisTel 17151 pa3IMYHBIX TUIATGOpPM U
HOCHUTEJIEH ¢ yueToM TpeOoBaHui
MIPOU3BOJICTBA; pa3pabaThIBaET TEXHUUECKYIO
JOKYMEHTALUIO JJIs IepelauM B
IPOU3BOJICTBO

NIIK-5.7 OcyuiecTBisieT U3roTOBICHUE
OTIBITHBIX 00Pa31loB, MOJIENEH U IPOTOTUIIOB
KOHCTPYKTOPCKHUX PEUICHUH TU3aliH-
MIPOEKTOB OOHEKTOB BU3yallbHOM
nH(pOpMaNNY, UICHTU(DUKAIIA U
KOMMYHHUKAINH
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2 MecTo TUCHHIUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JuctumiuHa oTHOCUTCS K 00s3aTenbHOM yactu Onoka bl «JlucuummuHbl (MOIYIH)».
TexHonornu BU3yanuzauu HHGopMauu

JlucuurinHa B3aMMOCBsI3aHa JIOTHYECKH M COJIEPIKaTeIbHO-METOIMYECKH CO CICAYIOIIMMH
TUCLUHAIUINHAMHA:

-OCHOBbl WHXWHUPWHTA, BeO-TU3ailH, OCHOBBI MOJUTPAUIECKOTO U YIMAKOBOYHOTO
MIPOM3BO/ICTRA.

3 CrpykTypa u coepkaHue TUCHUILTHHBI
OO61mas Tpy10eMKOCTh TUCIUILIMHBI COCTABIAET 8 3aUeTHBIX equHUI] (288 yaca).

3.1 Buabl yueOHO# padoThl M TPYA0EMKOCTD

3.1.1 Ouynas popma oOyueHus

Ne KoanuectBo CemecTpbl
o/ Buj yueOHoi#t padoThI Hacos 5 6
n

1 | AyauTopHble 3aHATHSA 126 54 72

B tom uncre:

1.1 | Jlekuun 18 6 12
1.2 | CemuHapcKue/IPaKTHUECKUE 3aHITUS
1.3 | JIaGopaTopHble 3aHATHS 108 48 60
2 | CamocTosiTesqibHas padoTa 90 54 46

B ToMm uncne:

2.1 | [loaroroBka K MpakTUUYECKUM 3aHATUSIM

2.2 | KypcoBoii mpoekT + +
3 | [IpomeskyTOUHAS aTTECTALMSA
3.1 | 3ager
3.2 | Dk3ameH + + +
Hroro 216 108 108

3.2 TemaTu4ecKuii NJaaH H3YYCHUSA NUCHUITIMHBI

3.2.1 OyHnas popma oOyueHus

Ne | HaumeHoBaHMe pa3jesa TUCHMIITAHBI Jlexumu JIab. CPC Bcero
/i
1 CocTosiHUE U 0OCOOCHHOCTH COBPEMEHHOT'O ITU(POBOTO 2 12 10 24
MIPOM3BOJICTBA
2 | IIporpammHOe obecrieueHue uppoBoro 2 12 10 24
IPOU3BOJICTBA.
3 | TexHoNmOTMM aATUTHUBHOTO IPOU3BOACTBA U 2 12 10 24
MIPOTOTUNHPOBAHKE
4 | 3D neuats 2 12 10 24
5 3D ckaHupoBaHHUE 2 12 10 24
6 | Cranku c UITY 2 12 10 24
7 | IlpoexTsl u cTapTamel B 0o0gactu UGPOBOTO 2 12 10 24
TIPOU3BOJICTBA
8 | IIporoTunupoBaHre METOAOM HOCIOMHOTO 2 12 10 24
HAIUIABJICHUS HUTEH.
9 MeTo1 KOHEUHBIX DJIEMEHTOB JIJISI aHAIU3a 2 12 10 24

MeXaHUYECKUX CBOUCTB 3D Momenen.

Htoro 18 108 90 216




3.3 ConepxaHue TUCHUILITHHBI

HaumenoBanue paznena
JUCLUIUTAHBI

Copneprxanue paszzena

®dopMa TeKyIIEro
KOHTPOJISI
yCIIEBAEMOCTH

0COOEHHOCTH
u(ppoBOro

CocTosgHne W
COBPEMEHHOTO
MIPOU3BOJICTBA

OCHOBHBIE 3TaITbl CTAHOBIICHUS
pa3BuTHs U(PPOBOTO MPOU3BOCTBA.
TexHuueckue cpecTBa COBPEMEHHOTO
mudpoBoro npousBoactsa. OCHOBHEIE
TEXHOJIOTHH TH(PPOBOTO

VYerHbIi onpoc
ITucemennas padora

npousBojcTBa. [Ipenmymiectsa u
HEIOCTAaTKH TEXHOJIOTHIA IU(PPOBOTO
MIPOM3BOJICTBA.

[Iporpammuoe obecrieueHne
nru(pPOBOTO  TIPOU3BOCTBA.

obecreuenne U1
aBTOMAaTHU3aLUN MTPON3BOCTBEHHBIX
MPOIIECCOB IIporpammuoe
obecniedenue ast 3D MomenupoBaHWUSL.

IIporpammHoOe

VYeTHBI ompoc
ITucemennas pabora

Texuomoruu aAgUTUBHOLO
MIPOM3BOJICTBA 5
MIPOTOTUITUPOBAHUE

OCHOBHBIE TEXHOJOTHH aJJUTHBHOTO
nmpou3BoAcTBa. OCHOBHBIE HAIPABICHHS
pa3BUTHUS AJTUTUBHBIX Cpe/CTB
CO3aHUA HOBBIX  MPOIYKTOB.
[IporotunupoBanue. OTambl u
MIPUMEHEHHE.

VYeTHBI ompoc
ITucemennas padora

3D meyath

YerpoiictBo  manemMeHThI3D-nipuHTEpAa.
Marepuansiysi3 D-ieqat,0CHOBHBIC
cBoiictBa 1 oriauuus. [Iporpammuoe
obecreueHue TUIst 3D-neuatn.
[Mpunnumnet padotel. Hactpoiiku 3D-
MeYaTu M MapameTpsl MOJIENH.

VYerHBI opoc
ITucemennas pabora

3D ckaHupOBaHUE

VYerpoiictBo  3D-ckaHepa, OCHOBHEIE
JJIEMEHTBHI. [TapameTpsl 3D-
CKaHMPOBAHUSL. YcrpoiicTBo U
3JIEMEHTHI JIa3epHOTO pe3aka.
[TapameTpsl U HACTPOMKHU MpHU JTa3epHOU
pesKe.

YcrHbIM onpoc
ITucemennas padora

Crauku ¢ UITY

Cranku ¢ UITY. IlpuHuun Ha3HaueHUE.
OcuoBHble BuALl cTankoB ¢ YIIVY.
IIporpammHoe o0ecrieyeHne JUIs
paboThl Ha crankax ¢ UITY.

VYerHbIi onpoc
ITucemennas padora

Ilpoekthl u
o0nacTu
MIPOU3BOJICTBA

cTapTambsl B
uppoBOro

OcCHOBHBIE TOAXOJBl K YIPABICHUIO

MpoeKTaMu B cdepe  TUPPOBOTO
MPOU3BOICTBA. Hcnons3zoBanue
TEXHOJIOTHH TU(PPOBOTO MTPOU3BOCTBA
B MTPOMBIIIUIEHHOCTH.

VYeTHBI onpoc
[Tucemennas padora

IIporoTunupoBanre  METOIOM
ITOCIIOWHOT O HaIUIaBJICHUS
HUTEN.

ITogroroBka w™ozean k 3D meyatw.
Hcnonp3oBanue criaiicepa JUTS
reHepamuu  g-koma.  MsroroBieHue
nporotuna 3D Moaenu MeTooM
ITOCJIOMHOTO HaIlIaBJICHUS
ITocTobpaboTKa mpoToTHIIA.

HUTH.

VYeTHBI onpoc
[Tucemennas padora
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9 | Meron KOHEUHBIX »JJEMEHTOB | BBeneHHMe B coco0 aHaam3a METOJOM | YCTHBIM Ompoc
JUII  aHajguM3a MEXaHWYeCKHX | KoHeuHBIX anemeHToB (MKD). FEM IIucermennas padbora
cBoiicTB 3D moaeneil. MOZYJIb IIPOrPaMMbI FreeCAD.
Monenuposanue reomerpun. Co3nanue
cetku MKD wu3 reomerpuueckoit
Mozaenu.  YCIOBUS Ui pacuera
BKITIOYAIOIINE HATrPy3Ky U (UKCATOPHI
pacuetHoi  mojenu. Mcmonp3oBaHue
Matepuia B pacyeTHOM  Mozenu.
Pemenne cucremsl ypaBHeHui. OrieHka
pe3yNbTaTOB pacyeTa MpeICTaBIeHHbIX
rpaduieck.

3.4 TeMaTnKka CEMUHAPCKUX/TIPAKTHYECKHUX U J1a00PATOPHBIX 3aHATHI

3.4.1 JIaGopaTopHble 3aHATHS

Ne Ne HaumenoBanue 3ansatuit Ob6bvem
o | pasgena B
JHACLUILIN yacax
HBI
1 Tema 1 CocTosiHHE 1 0COOEHHOCTH COBPEMEHHOTO ITH(PPOBOT0 IIPOU3BOJICTBA 12
2 Tema 2 IMporpamMmHOe obecrieueHre U(PPOBOrO  MPOHU3BOJICTBA. 12
3 Tewma 3 TexHonoruu aiIuTUBHOTO NMPOU3BOACTBA U IIPOTOTUIIUPOBAHUE 12
4 Tema 4 3D neuvathb 12
5 Tema 5 3D ckaHupoBaHue 12
6 Tema 6 Cranku ¢ UITY 12
7 Tema 7 [TpoekThl W cTapranbl B o0sacTé IH(POBOTO MPOM3BOICTBA 12
8 Tema 8 [IpoToTnnupoBaHue METOAOM MOCIOMHOTO HAIUTABIICHHS HUTEN. 12
9 Tema 9 MeToa KOHEUHBIX DJIEMEHTOB IS aHAJIN3a MEXaHUYECKUX CBOUCTB 3D 12
MOJEIEH.
Hroro 108

3.5 TemaTnka KypcoOBbIX MPOEKTOB (KYPCOBBIX padoT)

KprOBBIG MPOCKTHI BBITTOJIHAIOTCS 110 MHAWBUAYAJIbHBIM 3aJaHUAM, KOTOPBIC JaHbI B
METOJIMYECKUX YKa3aHUAX 0 KypCOBOMY MPOEKTUPOBaHMIO. B paboTre npenycMmarpuBaeT
MOJICJIMPOBAHUE U3/IaHUSI ONIPEACIICHHOTO BU/IA C 3aIaHHBIMU UCXO/IHBIMU MTapaMeTpamu.
[TpousBoauTcs BeIOOP popmaToB U mipudTOBOTO OHOPMIIECHHS C YyU4ETOM CHEIUPUKA KOHKPETHOTO
u3nanus. Mcmonb3ys pazpaboTaHHOE IporpaMMHOE 00ecIiedeHue, TPOBOIST pacueT o0bema
U3JIaHUS C YYETOM y1000MeuaTaeMoCTH, U3AaTeNbCKON HHPOopMAIH HOHOPMHUTETHCKUX
OJICMCHTOB IJIsI HCCKOJIBKUX OOITYCTUMBIX BApUAHTOB O(bOpMJIeHI/ISI. HO,Z[C‘-II/ITBIBaeTCSI pacxon
Oymaru Jist neyaTanus Tupaxka. [I[poBoaUTCS COOCTaBUTENbHBIN aHaTN3 MOTYYEHHBIX
Pe3yIbTaTOB U BRIOMPAETCS ONTUMANbHBIN BapuaHT. [Ipon3BoanTcst HAOOP U BEPCTKA BCEX
XapaKTEepHBIX MOJIOC U3aHMsI, a TAKXKe MOJI0C U3AATeNbCKON aKIUACHIINA KOHKPETHOTO U3JaHUsl.

Tembl A1 KypCOBOTO MPOEKTOB

1. Pa3paboTka HOBBIX POIYKTOB C UCIIOJIb30BAHHUEM TEXHOJIOTHIA IU(YPOBOTO MTPOU3BOJICTRA!
COBpPEMEHHBIE METO/IbI U MEPCIIEKTHUBHI.

2. OcCHOBHBIE HAITPABIICHUS PAa3BUTHSI COBPEMEHHBIX CPEJICTB IH(PPOBOTO MPOU3BOCTBA.

3. Ananmu3 3QPeKTUBHOCTH BHEAPEHUS CPEACTB U(POBOTO MPOU3BOACTBA HA 3PPEKTUBHOCTD
Ou3Heca.

4. AanuTUBHOE IPOU3BOJCTBO KaK TEXHOIOTHS Oy IyIIero mudpoBoro mpou3BoICTRA!
IMPUMCHCHHUC U ICPCICKTUBELIL.

5. AnbTepHaTHBBI alZIATUBHOMY ITPOU3BOICTBY: TEXHOJIOTUHN HACTOSIIETO U OyAyIIEro.
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10.

PazButue TexHomoruii 11t pa3padOTKH HOBBIX MPOAYKTOB, IU(PPOBOTO MTPOU3BOACTBA B UX
MEPCIEKTHUBBI.

TexHonoruu nudpPOBOTO MPOU3BOICTBA U OE30MTACHOCTH: PUCKU BHEAPEHUS U YTPO3BI TS
OusHeca.

[udpoBoe npou3BOACTBO KaK 3JIEMEHT HOBOTO TEXHOJIOTMYECKOT0 YKIIaa.

[ToaroroBka KagpoB U KOMaH/a MPOCKTA B YCIOBUSIX BHEAPEHUS CPEICTB MH(PPOBOTO
MIPOU3BOJICTBA

Korna BHenpenue cpeacts iudpoBoro mpou3BoACTBa HEIPGHEKTUBHO: aHAIINU3 MPAKTHKU U
OTpacien.

4 YyeOHO-MeTOOMYECKOEe M HH(POPMALIHOHHOE O0ecIeYeHne

4.1. OcHOBHas JqUTEpaTYypa

I'ubcon, f., Crakep, b., Poszen, JI. TexHomoruu agauTHUBHOTO MPOU3BOACTBA. TpexmepHas
neyvarthb, ObICTPOE MPOTOTUIIHPOBAHKE U MpsAMoe HHPpoBoe npon3BoacTBo [Tekct] / A. I'nbcon,
b. Crakep, /1. Po3zen. — Texnocdepa, 2016 — 656 c.
Herécosa, O.10. UndopManinoHHbIE CUCTEMBI M TEXHOJIOTUU B IKOHOMUKE: y4eOHOE MocoOue
JUIS

BY30B; 3-¢ u3., uctp. u joi. [Tekct] / O.FO. Herécora. — M.: FOpaiit, 2017. — 146 c.

3. ITonos, B.B. MeIcnuTENBHOE Kapare.

Merononoruss  HaAy4YHO-TEXHUYECKOTO TBOPYECTBA

¥ KOHIIENTYaJIbHOTO MPOEKTHpOBaHUs. HayuHo-nomysipHoe U yueOHOe u3jaHue
[Texcr] / B.B. ITonos. — M.: ManH, MBanoB u ®@epbep, 2018 — 480 c.
Por, A. Bueapenue u pazsutue Muayctpuu 4.0. OCHOBBI, MOJETUPOBAHUE U IPUMEPHI U3
npaktuku [Tekcr] / A. Pot. — Editorial URSS, 2017 — 294 c.
XapuH, O., Cyseitzauc, D. Lludposas nedats. OCHOBHBIE TEXHOJIOTUU U 000PYIOBaHHE.
[Tekct] / O. Xapun, 3. Cyseizauc u3za. «Kaura mo TpeboBanuro», 2015 — 358 c.

4.2. lonoHUTEJbHAS JIUTEPATYpa

Aptobonesckuii, 1.M1. Mexanu3mel B coBpeMeHHOH TexHuKe. B 7 Tomax. 1.U. [Tekcrt] /
AptoboneBckuii. — [ maBHas penakuus pU3nKo-MaTeMaTHIECKON IUTEPATy Pl U31aTEIhCTBA

«Hayxkay», 1979 - 2976 c.
brnoxuna T.K. DxkoHOMHMKa W ympaBieHHE HHHOBALlMOHHOW OpraHU3alueil: yuyeOHMK s
6akanaBpoB u MaructpoB [Tekct] / T.K. boxuna, O.H. beikoa, T.K. EpmonaeBa; Poccuiickas
roc. aKaJeMusi MHTeJNIeKTyanbHOM coocTBeHHOCTH. — M.: IIpocmekT , 2014. - 427c.
Ypunuos, A.W. [u np.] Yopasinenue 3HaHusMU. Teopus v pakTUKa : y4eOHUK AJIs
OakanaBpuaTa

u maructparypsl [Tekcr] / non pen. A. . Ypunnosa. — M.: FOpaiir, 2017. — 255 c.

4.3. [IporpammHoe oOecrieueHue

1. ITporpammusrit maketT Adobe. CAD nporpammel. Craiicepsl.

2. Autodesk Fusion 360 mm Autodesk Tinkercad
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4.3 DyIeKTpPOHHbIE 00pa30BaTe/IbHbIE PECYPChI
1. DnexTpoHHBIN 00pa30BaTEIbHBIN pecypc
https://online.mospolytech.ru/course/view.php?id=10720

4.4 CoBpemeHHbIe Ipo(deccuoHaIbHBbIE 0a3bI JAHHBIX 1 MH(POPMALMOHHbIE CIIPABOYHbIEC

CHCTEeMBbI
Ne HaumenoBanue Ccbuika Ha pecypce JocrynHocTh
HNudopManmoHHO-CIPABOYHbIE CHCTEMBI
Nudopmanmonnsie pecypcsl Cetn
1 http://www.consultant.ru HoctymHo
KoncynsrantlIiroc
2 | bubnuoreka cTaHIapTOB https://www.opengost.ru/ HoctynHo
DIeKTpo i po opma
3 | 2ICKTPOHHBIH (onn nopMaTHBHbIX https://docs.cntd.ru/ JoctymHo
JIOKyMEHTOB
DJIEKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI
Jlanb https://e.lanbook.com/ JlocTymHa B ceTH
1 HNHuTepHet 6e3
OTpaHUYEHU I
IPR Books https://www.iprbookshop JHlocTymHa B ceTr
2 v/ WuTepuer 6e3
OTpaHUYEHU I
IIpodeccnonanbubie 0a3bI JAHHBIX
baza nanHbIX Hay4HOI http://www.elibrary.ru HoctymHo
1 | anekTpoHHOM OUOIHOTEKH
(eLIBRARY.RU)
WebofScienceCoreCollection — http://webofscience.com HoctymnHo
nojauTeMaTHyeckas pepepaTHBHO-
2 | 6ubnuorpaduueckas u
HayKOMETpHUUeCKast
(6bubmmomeTpuueckas) 6a3za TaHHBIX
3 Poccrannapt: Ctangaptsl 1 https://www.rst.gov.ru/p JocrtymHo
perJIaMeHTHI. ortal/gost/home/standarts

S MarepuajbHO-TeXHHYECKOe o0ecniedeHue

1. JIekuuoHHas ayJUTOpHS, &y IUTOPUS AJIs TPYNIIOBBIX U HHAUBUAYAIbHBIX KOHCYJIbTALIUM.
2. AynuTopus Ui IPOBEACHUS IPAKTUIECKUX U CEMUHAPCKUX 3aHATUH, TEKYILIET0 KOHTPOJIS

Y IIPOMEKYTOYHOM aTTECTALUU.

3. bubnuoTeka, YNTAIBHBIH 3all.

4. JIns caMoCTOSITEIbHOM paboThl 00YYarOIIUMCS MpeiaraeTcs KOBOPKUHT, PACOI0KEHHBIH

B aya. 1137, ocHallleHHbIN KOMITBIOTEPHON TEXHUKON C BO3MOKHOCTHIO TTOJKITIOYEHUS K CETH
«MHTEepHET» 1 00ECIIEUCHHBIC TOCTYIIOM B 3JIEKTPOHHYIO HH(DOPMAITMOHHO-00pa30BaTENbHYIO CPEIy
YHUBEPCUTETA.



http://www.consultant.ru/
http://www.opengost.ru/
http://www.elibrary.ru/
http://webofscience.com/
http://www.rst.gov.ru/p
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6 Meroauyeckue peKOMeHIaAUMHU
6.1 Meroanyeckue peKOMeHAALMHU UIS MPeNoJaBaTeJisi 10 OPraHu3anuu o0y4eHust

[IpenonaBanue TeopeTHUECKOro MaTepuaiga [0 JUCHUIUIMHE OCYIIECTBISETCS IO
nocyenoBareabHoi cxeme Ha ocHoBe OIl u pabodero yueOHOTO TUTaHa MO HampasiaeHuto 29.03.03
«Texnonorust noaurpaguueckoro U yrnmakoBOYHOTO MIPOU3BOJICTBA.

[Toapo6HOE comepxanue OTACIBHBIX Pa3ACIIOB JUCITUIUIMHBI paccMaTpuBaeTcs B pazaene 3.3
paboueii mporpaMmel.

CTpykTypa M TOCIIE€IOBAaTEIbHOCTh IPOBEACHUS AyJUTOPHBIX 3aHATHUA IO IUCLMIUIMHE
npezcTasieHa B pasznene 3.4.1 HacTosmel paboyei mporpaMmel.

IlenecooOpa3Hple K MPUMEHEHHIO B paMKax JUCIHMILIUHBI 00pa30BaTeIbHbIE TEXHOJOTUU
M3JI0KEHBI B I1.5 HacTosel paboueil mporpaMmsl.

[TpumepHbIe BapHaHThI 3a/IaHUH JIJIs1 IPOMEKYTOYHOTO/UTOTOBOTO KOHTPOJIS 10 TUCIUTUINHE
MIPE/ICTABJICHBI B COOTBETCTBYIOLIUX MOJIMYHKTAX MPUIIOKEHHS 2 paboyelt IpOorpaMMBbl.

IIpn mpoBeneHuM 3aHATHA PEKOMEHAYETCS HUCIIOJIb30BAHWE AKTUBHBIX U MHTEPAKTUBHBIX
dbopM 3aHATUN (IETOBBIX M POJIEBBIX UTP, MPOEKTHBIX METOIUK, MO3TOBOTO INTypMa, pasdopa
KOHKDPETHBIX CUTYallMi, KOMMYHUKAaTUBHOTO JKCIIEPUMEHTA, KOMMYHHUKAaTUBHOTO TPEHUHIA, UHBIX
dbopM) B cCouYeTaHMH C BHEAyJUTOPHOW pabOTOW. YAENbHBIA BEC 3aHITHN, MPOBOJAMMBIX B
MHTEPaKTUBHBIX (pOpMax, JOIKEH COCTaBIATh HE MeHee 20% ayTMTOPHBIX 3aHSATHH.

6.2 Meroanueckue yKazaHus 1 00y4arOIMXCH 110 OCBOCHHUIO TUCHHUILINHBI

[To qucuunIuHEe NPOBOAATCS JEKUUOHHbBIE U 1a00paTOPHbIE 3aHATUSI.

PerynspHoe nocerienue 1a00paTOpHBIX 3aHATHH 10 AMCLUUIUIMHE SBISIFOTCS Ba)KHEHITMMU
BUJAMHU CaMOCTOSITEIbHOM paboThl CTyA€HTa B TEYEHHE CEMECTpa, HEOOXOIUMBIMM IS
KaueCTBEHHOMU MOATOTOBKH K IIPOMEXYTOYHON U UTONOBOM aTTECTALUHU 10 JUCLIUIUIMHE.

Wrorosas arrectanus mo IUCHUILIMHE MPOXOIUT B hopme sk3amena. [IpumepHbIii nepedeHn
BOIPOCOB K 3K3aMEHY I10 JUCLHUIUINHE ITPUBEJICH B MPUIIOKEHUH 2 HacTosel paboueil mporpamMmsl,
a KpUTEpPHUH OLIEHKU OTBETA CTYJI€HTa Ha 3a4éTe — B I1. 6 HacTosIIel paboyeli MporpaMMmBbl.

B mponecce ocBoeHMs yueOHOM MUCHMIUIMHBI MPETyCMaTPUBAIOTCS pPa3iIMyYHble BUABI U
¢dopmbl yueOHOW pabOTHI: JEKIHUU, TEOPETHUECKUE CEMHUHApHI, AUCKYCCHHU, B IPOLIECCE KOTOPHIX
CTYJECHTBI aKTyalU3UPYIOT U YIIyOISIIOT TEOPETUYECKUE 3HAHUS.

@opMUpOBaHUE YMEHUN U HABBIKOB I10 MPONMJECHHOMY MaTepuaay IPOUCXOLUT B IIpoLecce
MPAKTUYECKUX 3aHATUH, KOTOpPbIE MPOBOJATCS B akTUBHOM (hopme. Mcronb3oBanue akTUBHBIX (GopM
00y4yeHHUsl TO3BOJSIET MOOMJIN30BaTh BHYTPEHHUN MOTEHLMAN CTYJICHTOB U B UIPOBOM CUTyalllH
MOJIETIMPOBATh pEUIeHHE MPOoOJIeM MPAKTHUECKOH neaTenbHOCTH. OCBOEHHBIE Ha MPAKTHUYECKUX
3aHATHIX METO/bI U IPUEMBI 3aKPETUISIOTCS B X0/ CAMOCTOATENBHON pabOoTHI.

OcBoeHne y4yeOHOM JUCHMIUIUHBI TMPOBOJUTCS B MPOIECCE TEKYLIEro KOHTPOJIS U
3aBepIIAeTCsS OLICHKOM YPOBHSI 3HAHUM M cTemeHu (opMHUpoBaHMA yMEHUH. Tekymuit KOHTPOJb
OCBOCHMS TEOPETUYECKUX 3HAHUU U TEXHOJOTMYECKHX YMEHHH MPEIyCMOTPEH Ha MPAKTUYECKUX
3aHATHUAX U B IIPOLECCE BHIIIOJIHEHUS CAMOCTOSATEIbHBIX 3alaHUM BO BHEAY IUTOPHOE BpEMs.

CryneHTam Ha JIGKIIUSAX 3aJal0TCSl BOMPOCHI JJII CaMOCTOSITEIbHOU mpopaboTku. Ilocie
IIPOBEJICHUS] CAMOCTOSITENIbHOM MOJArOTOBKU CTYJIEHTHI MPOXOJAT 00s3aTeNIbHBIN KOHTPOJIb B opme
BBITIOJIHEHHS ay IUTOPHOM 3aU€THOM paboTHI 0 COOTBETCTBYIOLICH TEME.

CucreMaTHYHOCTD pabOThI CTYIEHTOB 0 YCBOSHHIO M3y4aeMOIo MaTeprasia 00ecreynBaeTcst
rpa¢puxom CPC, koTopblii siBIseTCS 00s3aTENbHON YacCThiO Y4eOHO-METOAMYECKOTO KOMILIEKCa
JUCUUIUIAHBI.

7 ®oHI OLIEHOYHBIX CPEACTB
7.1 MeToabl KOHTPOJISI M OLIEHUBAHUS Pe3yJbTATOB 00y4YeHM sl

[TpomesxyTouHas arTecTanus 00y4aroUMxcs M0 AUCUUILUINHE IPOBOAUTCS B OpME IK3aMeHa
10 pe3yJIbTaTaM BBIMOJIHEHUS BCEX BUJOB yUueOHOI paboThl, MPeyCMOTPEHHBIX YYEOHBIM TUIAHOM U
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HacTosAlell paboueit mporpammoil. Ilpu 3TOM yuMTHIBaIOTCS pe3yibTaThl TEKYLIETO KOHTPOJIS
yCIIeBaeMOCTH B TeueHHe cemecTpa. OleHKa CTeNEeHU JOCTHXKEHUS 00yUYaloIMMUCS TJIaHUPYEMBIX
pe3ysIbTaTOB 00YyYEeHMsI MPOBOAUTCS MpernojaBaTesieM, BEAYIIMM 3aHATHS METOJOM SKCIEPTHON
OLIEHKH (MIPEINOYTUTENIHHO C UCTOIb30BAHUEM OAIIIbHO-PEHTHHIOBOIM CHCTEMBI KOHTPOJIS 3HAHUIM
cryaeHToB). K mpoMmexyToyHON aTTecTanuy JOMYCKalOTCS CTYJEHTHI, BBINOJHUBIINE BCE BH/IBI
y4eOHoil paboThI, IpelyCMOTPEHHbIE HACTOsIIEH pabouel mporpaMMoit

7.2 lllkana 1 KpUTEpPHHU OLIeHUBAHNS Pe3yIbTATOB 00y4YeHHA

dopma aTTecTaluu : SK3aMeH

«5» (OoTnMYHO): OO0YydYalIMIACS JAEMOHCTPUPYET CHCTEMHBIC TEOPETHUYCCKUE 3HAHMS,
MPAKTHYECKHE HABBIKH, BJIAJICCT TEPMUHAMH, JCNIAeT apryMEHTHUPOBAHHBIC BHIBOJBI H 0000IIECHUS,
MIPUBOJIUT MPUMEPHI, MOKa3bIBa€T CBOOOJAHOE BIIAJIEHUE MOHOJIOTMYECKOH pedbl0 M CIIOCOOHOCTH
OBICTPO pearnpoBaTh Ha YTOUHSIOUINE BOIPOCHI.

«4» (xopomio): oOydYaromuiicss JAEMOHCTPUPYET TMIPOYHBIE TEOPETUYECKHUE 3HAHWS,
MPAKTHYECKHE HABBIKH, BIIAJICCT TEPMUHAMH, JCIACT apryMEHTHUPOBAHHBIC BHIBOJBI U 0000IICHUS,
MPUBOJIUT IMPHUMEPHI, MOKA3bIBAET CBOOOIHOE BIIAJIEHUE MOHOJOTHYECKOW pPEYb0, HO MPU 3TOM
JIeNIaeT HECYIIECTBEHHBIC OINMOKH, KOTOpPbIE OBICTPO HCIPABISAET CaMOCTOSTEIbHO WIH TpHU
HE3HAYUTENbHON KOPPEKIINH MPENOJaBaTEIEM.

«3» (YHAOBIETBOPUTEIIBHO): OOYYAIONIUICS JAEMOHCTPUPYET HETIYOOKHE TEOPETUUYCCKUE
3HaHUA, TMPOSBISAET cinabo cPOpMUPOBAHHBIE HABBHIKM aHalIM3a SBJICHUM M TPOIIECCOB,
HEIOCTaTOYHOE YMEHHUE JIeNlaTh apryMEHTUPOBAaHHBIE BBIBOJBI U MPUBOJIUTH MPUMEPHI, TOKA3bIBACT
HE JOCTaTOYHO CBOOOJHOE BJIAQJIC€HWE MOHOJOTHYECKOW pedblo, TEPMHUHAMH, JOTHYHOCTHIO U
MIOCJIEIOBATEIBHOCTBIO M3JIOKEHUS, JENaeT OMIMOKH, KOTOPBIE MOMKET HCIPABUTHh TOJIBKO IPHU
KOPPEKILUHU MPEenogaBaTesieM.

«2» (HEyIOBJIETBOPUTEIHHO): OOYYAIOIIUICS NEMOHCTPUPYET HE3HAHHE TEOPETUUYECKHX
OCHOB TMpeIMeTa, OTCYTCTBHE NPAKTHUECKUX HABBIKOB, HE yMEET JelaTh apryMEHTHUPOBaHHBIC
BBIBO/IbI U IPUBOIMTH IIPUMEPHI, TOKA3bIBAET C1a00€ BIIaZICHNE MOHOJIOTUYECKON PeUblo, HE BIIaIeeT
TePMHHAMHU, TPOSIBISIET OTCYTCTBHE JIOTMYHOCTH U TIOCJIEIOBATEIBHOCTH W3JIOKEHUS, JesiaeT
omuOKH, KOTOpbIE HE MOXET HCIPABHTh AK€ NMPU KOPPEKIMH IPETOJaBaTEeNIeM, OTKa3bIBACTCs
OTBEYaTh HA JOTIOJHUTEIbHBIE BOMPOCHI.

7.3 OneHo4HbIe cpecTBa
7.3.1 Texkymmii KOHTPOJIb

Bonpoch! 1151 OlIeHKH Ka4eCcTBAa 0CBOCHUSI M CIUTIINHBI

1. TexHn4yeckue cpeacTBa COBPEMEHHOI0 LU(GPOBOro Mpou3BoACTBA. 2. OCHOBHBIE 3Tallbl
pa3BuTHd LU(pPoBOro mpousBojcTBa. 3. OCHOBHBIE TEXHOJOTMH IM(PPOBOro MPOU3BOACTBA. 4.
[IpeumyiectBa M HEAOCTaTKM TEXHOJNOTWH IudpoBoro mnpousBoactsa. 5. IIporpammuoe
obecrnieuenue 1udpoBoro mpousBoAcTBa. 6. [I[porpammuoe obecrieuenune 1t 3D-MoaennpoBaHus.
7. IlporpamMmMHoe oOecrieyeHne Uil aBTOMATH3alMK MPOU3BOJICTBEHHBIX MpoieccoB. 8. OCHOBHBIE
TEXHOJIOTUM aJJIUTUBHOIO MpPOU3BOACTBA. 9. OCHOBHBIE HAIPaBICHHUS pPa3BUTHS aJJUTHUBHBIX
CPEACTB CO37aHUs HOBBIX MPOAYKTOB. 10. OCHOBHBIE MOAXO/IBI K YIPABIECHUIO IPOEKTaMU B cdepe
g poBoro mpomsBojacTBa. 11. YerpoiictBo u anementsl 3D-npuntepa. 12. Marepuans mis 3D-
revyaTtyd, OCHOBHbIe cBoWcTBa W orhnuums. 13. Ilporpammuoe obGecneuenuwe s 3D medarw.
[Mpuntuner pabotsl. 14. Hactpoiiku 3D-neuatn u mapamerpsl moaenu. 15. IIpororunupoBanue.
Oransl u npumenenue. 16. YcerpoiictBo 3D-ckanepa, ocHOBHBIE 2iieMeHThl. 17. [lapamerper 3D-
cKkaHupoBaHus. 18. YCTpoilcTBO M 3eMEHTHI Ja3epHoro pesaka. 19. [lapameTpsl u HacTpOHKH IpH
na3zepHoit peske. 20. MexnyHaponnas cerb Fab Lab. [lpunmunber u ¢yHkumonuposanue. 21.
TumoBoii coctaB obopynoBanusi Fab Lab. Hasnauenme m mcrompzoBanme. 22. Cranku ¢ YITY.
[Tpuniun pabGotel u Ha3HaueHue. 23. OcHoBHble Buabl crankoB ¢ UYIIY. 24. IIporpammuoe
obecriedenne st paborel Ha craHkax ¢ UYIIY. 25. HMcmomb3oBaHWE TEXHOJOTHHA ITU(PPOBOTO
IIPOM3BOJICTBA B NMPOMBIIUIEHHOCTH. 26. Mcnonp30BaHNe TEXHOJIOTHH U(GPOBOro MPOU3BOJICTBA B
WHHOBAIIMOHHOM OM3HECEe U CTapTarnax.



