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I. AHHOTAIIUA
1. leap n 3aga4y AMCUUILIMHBI

Llenpr0 OCBOCHUS JUCIUIJINHBI SIBJISICTCS:

dopMupoBaHUE 3HAHUK O METOJAX U CIOCO0ax CO3/aHUs OBICTPBIX MPOTOTHUIIOB
C UCHOJb30BaHUEM TexHoNorui 3D-medyatm W cUCTEM aBTOMATU3HMPOBAHHOTO
npousBoactsa (CAIIP).

33I[a‘laMI/I OCBOCHMUA NUCHUIIJINHBI ABJIAIOTCA.

M3y4yeHne METOJUUYECKHX OCHOB TEXHOJIOTHH 3D-meuaTn mo MeTomy OCaIeHHS
pacmnaBienHod  HuThio (FDM) wu  crepeonmurorpadum (SLA); dopmupoBanue
noHnMaHusi mpounecca 3D-momenupoBaHMs W yMeHWH paboTath B CHUCTEMax
aBTOMATH3UPOBAHHOTO MPOU3BOJACTBA; (OPMHPOBAHME HABBIKOB MO TIOUCKY U
BBISIBJICHUIO WHXKCHEPHBIX 3a7ad W pa3padO0TKa pEIICHW Ha OCHOBE TEXHOJOTHIA
OBICTPOrO TMPOTOTUIIUPOBAHMS;, (OpMUPOBAaHHE HABBIKOB IPHUMEHEHUS METOJIOB
WH)KEHEPHOTO TBOpYECTBA NIPU PEIICHHH KOHCTPYKTOPCKO-TEXHOJIOTMYECKHX |

IMPOU3BOACTBCHHBIX 3aJ1a4.

2. Mecro nucuuniannsl B cTpykrype OOII

HuctunmHa «OCHOBBI  JJIMTUBHBIX TEXHOJIOTHI» U3y4aeTcss B MOJYyJeE
Nudopmarnmonnsie Texnonoruu bioka 1. Jlucuuruimael 00s13aTeapHOM YacTH yueOHOTO
mrana OOIL.

OcCHOBOU JUIsi OCBOCHHS JUCHMUILUIUHBI SIBISICTCS 3HAHHME IIKOJBHBIX KYpPCOB
WHPOPMATUKA M MaTEeMaTHKH, a TaKKe 3HAHUS, MOJIydaeMble B paMKaX JUCHHUIUIMH
6s10k0B «O01Ias ¢puzukay u «MHPpopMaImOHHBIE TEXHOIOTHI.

JlanpHelee NCoJIbL30BAHUE:

[Tomy4yeHHbIE B XOA€ U3YUYECHUS JUCIIUILIMHBI 3HAHUSI U HABBIKA UCTIOJIB3YIOTCA B
JTajdbHeHIIeM B PO eCcCHOHAIbHON AeATeIbHOCTH.

3. O0beM aucHMIIMHBI: 3 3aueTHble equHunbl, 108 akageMHYecKUX 4acoB, B
TOM 4YHCJIE.

KOHTAKTHAs ayJuTopHas padora: jexuuu 15 yacos, maboparopHsie 3aHsTus 30

YacoB;



camocTosiTeIbHAsi padora: 63 Jaca.

4. [lnanupyemblie pe3yJbTaTbl 00yUeHHsI MO JIMCUMILINHE, COOTHECEHHbIE C

INIAHUPYEMBIMHU peE3yJibTaTaMUd 0CBOCHUS 06p33OBaTeJIbHOﬁ nporpaMmmal

[Tnanupyemble pe3ynbTaTbl OCBOCHHS
00pa3oBaTenbHOM MPOrpaMMBbl

(popmupyembie KOMIIETCHITHH )

[Tnanupyemble pe3ynbTaThl O0yYeHHs 110 AUCHUILINHE

VYK-1. CnocolGeH OCymecTBIATh IOUCK,
KPUTHYECKHUI aHAJIM3 ¥ CUHTE3 UH(OPMAIINH,
MPUMEHSITh CHCTEMHBIH MTOJIXO0]T IS PEIICHUS
IIOCTaBJIEHHBIX 3a1a4.

YK-1.1. Ananusupyer 3amady, BbIICIAA €€ Oa30BbIC
COCTaBJISIOLINE;

YK-1.5. PaccmaTpuBaeT u mnpejyiaraeT BO3MOXKHBIC
BapHAHTHI PEIICHHSI ITOCTABJICHHON 3a/Ja4uu, OIEHUBAs
UX JOCTOMHCTBA U HEJOCTATKHU.

OIIK-3. Cnoco0GeH MOHMMATh IPHHIUIIBI
paboThl COBPEMEHHBIX HMHH(POPMAIIHOHHBIX

TEXHOJIOTHM M  HWCHONb30BaThb WX  JJIs
pelieHus 3a1aq npodeccuoHanbHOM
NESITETLHOCTH.

OIIK-3.2. [Ipumensier cCHelralIn3upoBaHHbIE
NpOrpaMMHBIE  CPEACTBAa TPH  PEIICHHH  33/a4
PO EeCCUOHAIBHON JESTEIHHOCTH.

5. ®opMa nNpoMeKYTOYHOM ATTECTALMU M CeMeCTP MPOX0KACHUA

3auer B / CEMECTDE.

6. SI3bIK MpenogaBaHUA. PyCCKUM.

1. Conepxanne TUCHUIVINHBI, CTPYKTYPUPOBAHHOE 10 TeMaM (pa3jaesiaMm) C

YKazaHu€M OTBCACHHOIO Ha HHUX KOJIUYECTBA aKaJCMHYCCKHUX YaCcOB U BHU/I0B

Y4eOHBbIX 3aHATHH.

1./1s1 CTy/AeHTOB 04HO# (popMBI 00yUECHUA

KonTakTHas pabora (uac.)

KOHThOIL Camocrosite
VYyeOHas P JbHAS
CaMOCTOSITEN
mporpaMma — Bcero . pabora, B
JlabopatopHbie BHOU paboTHI
HauMEHOBaHHE (gac.) Jlexuun TOM YHCIIE
paboThI (B TOM uncie
pa3zesioB U TeM KonTtpons
KypcoBas
(dac.)
pabora)
scero | BT BCero B T.U.
T11T I111
Pa3nea |. MojeaupoBaHue B cHcTeMaxX aBTOMAaTH3MPOBaHHOro npousBoacTea (CAIIP)
Beenenue 4 0 0 2 0 0 2
[IporpammHuoe
obecrieyeHne st 4 1 0 1 0 0 2

3D-




MOJEIUPOBAHUS

Autodesk Fusion
360. Murepdetic u
€ro HacCTpOMKa.
OO0wue cBeneHus.
CoBmecTHOE
MIPOCKTUPOBAHHUE

Autodesk Fusion
360.
TBepaorenpHOE
MOJIeIUpOBaHUE,
oO11e cBeIeHus.
[TpuMUTHBBI

Autodesk Fusion
360. DcKH3EL.
Co3nanue u
HCITIO0JIb30BaHUE.
IIpoennpoBanue
9CKHU30B.

Autodesk Fusion
360. Constraints.
Orpannyenus, 9 1 0 2 0
CBsI3H,
napamMeTpu3anus

OcobeHnHocTH
MOJIETTUPOBAHUS,
YUUTHIBAS
cienupuxky
TexHoyoruu 3D-
revaTu

Autodesk Fusion
360. OxcnopT u
meyarsb Ha 3D-

IIPUHTEPE.

Pa3znen 1. Texnosnornu 3D-neuatu (FDM u SLA)

Oo6acTh
MIPUMEHEHUS
aITUTUBHBIX
TEXHOJIOTHH

Knaccudukanus
3D-npunTEepoB

Kunemaruka u
mexanuka 3D- 5 1 0 2 0
MIPUHTEPOB




Knaccudukanus
MaTEpUaJIOB JUIs 6 1 0 1
3D-neuaru

[IporpammHuoe
oOecrieueHue Ui
IMOATOTOBKU 7 1 0 2
MOJeJeH, ITIOHSATHE
crarcep

Hacrporiku
napameTpoB 8 1 0 3
IeuaTtu

ITocToOpaboTka
pacrie4aTaHHbIX 11 1 0 4
U3aenni

UTOTrO 108 15 0 30

I11. O0pa3oBaTebHbIE TEXHOJIOTHH

VY4eOHast mporpammax-
HAMMCHOBAHNUE PA3IICNOB i TeM Bun 3anarua OO6pa3zoBaTenbHBIC TEXHOJIOTHU
Paznen 1. MonenupoBanue B cucreMax aproMaru3npoBannoro npoussojacrsa (CAIIP)
1. I3noxeHune TeopeTuyeckoro Marepuana
JlabopaTopHas (npesenTanus)
BBenenue A60Ta 2. rpoBBIe TEXHOJIOTHH
p 3. CaMmocToATEIbHOE U3YUYCHUE
TEOPETUUECKOr0 MaTepuaa
1. VI3noxeHne TeopeTHYeckoro Marepuana
Texuns (mpe3eHTanus)
ITporpammHoe oOecrieueHue 1ist 1a60DaTO ;{aﬂ 2. [IpoGneMHas nexus
3D-MoenupoBaHus E60TI; 3. UrpoBbIe TEXHOJIOTHUU
p 4. CaMOCTOSITENTFHOE U3yYCHHE
TEOPETUYECKOr0 MaTepuaa
1. V3noxeHne TeopeTHIeckoro Marepuana
. MIPE3CHTALIMS
Autodesk Fusion 360. (p 1ww1)
o o Jlexus, 2. UrpoBbie TEXHOJIOTUH
WuTepdeiic u ero Hactpoiika.
naboparopHas 3. [IpoekTHasT TEXHOJIOTHSI
Oo6uue ceenenusi. CoBMeCcTHOE
DOCKTHDOBAMIC pabota 4. Pemennie UHAUBUAYATbHBIX 3a/1a4
P P 5. CaMocCTOATENBHOE U3YUEHNE
TEOPETHUUECKOr0 MaTepraa
1. VI3noxeHune TeopeTuyeckoro Marepuana
(mpe3eHTarus)
i 2. IrpoBBIE TEXHOJIOTHH
Autodesk Fusion 360. '
TBeDIOTEbHOE Jlekuus, 3. MeTopI TpyNIOBOTO PElIeHUs
S pOBaHI/Ie obe nmabopaTopHas TBOPYECKHUX 3a71a4 (MO3TOBOH MITYPM)
P ’ pabota 4. ITpoeKkTHAasE TEXHOJIOTHSI
cBegeHus. [[pUMUTHBEI
5. Pemenne nHIMBHIyaIbHBIX 337124
6. CaMocTosITeTbHOE U3YYCHUE
TEOPETUUECKOr0 MaTepuana
Autodesk Fusion 360. Dcku3si. Jlexuus, 1. 3noxxeHne TeOpeTHYecKoro Marepuana




Co31aHue U UCIOJIL30BaHUE.
IIpoeunrpoBaHue 3CKU30B.

nabopaTopHas
pabora

(mpe3enTarus)
2. IrpoBbIE TEXHOJIOTHH
3. Merozbl rpynnoBoro peueHus
TBOPUYECKHUX 3a7a4 (MO3rOBOM LITYPM)
4. ITpoeKkTHas TEXHOJIOTHsI
5. Pemienyrie HAMBUYaNbHBIX 33714
6. CaMOCTOATENIBHOE U3yUEHHE
TEOPETUYECKOr0 MaTepuaa

Autodesk Fusion 360.
Constraints. Orpannuenus,
CBsA3H, IMapaMCTpUu3alusd

Jlexms,
nabopatopHas
paborta

1. U3noxxeHne TeOpeTHYeCKOro MaTepraa
(mpe3eHTanus)
2. IrpoBbIe TEXHOJIOTHH
3. [IpoekTHasE TEXHOIOTHS
4. PemeHnne WHANBUAYAIbHBIX 32719
5. CaMoCTOATENBHOE U3YUEHNE
TEOPETHYECKOTO MaTepHaa

Oco0eHHOCTH MOJIETUPOBAHUS,
YUUTHIBas crienuPpuKy
TexHosornu 3D-neyatu

JlaGopaTopHas
paborta

1. 3noxeHne TeOPeTUIECKOro MaTepurana
(mpe3eHTarus)
2. IrpoBBIE TEXHOJIOTHH
3. [IpoekTHast TEXHOJIOTHsI
4. PemieHue WHAMBHTYATbHBIX 3314
5. CamocTosTenbHOE U3y4YEeHUE
TEOPETUYECKOTO MaTepuaia

Autodesk Fusion 360. Dkcniopt
u nieyaTh Ha 3D-npunTepe.

JlaGopaTopHas
paborta

1. U3noxxeHne TeOpeTHYECKOro MaTepuana
(mpe3eHTanus)
2. IrpoBbIe TEXHOJIOTUH
3. Pemenrie nHANBHUIYaNbHBIX 33124
4. CaMocTOSITENbHOE U3YUEHUE
TEOPETHUYECKOTO MaTepuana

Pazgen |l. Texuogornu 3D-neuyaru (FDM u SLA)

1. U3noxeHne TeOpeTHIECKOro MaTepuaa
(mpe3eHTarus)

Jlexuus, 2. IIpoGneMHast neKIus
O6nacTh NpUMEHEHUs
. nabopatopHas 3. UrpoBbie TEXHOJIOTHUI
aJIUTUBHBIX TEXHOJIOTHIA
paborta 4. Pemienrie MTHAUBUAYATBHBIX 3a/1a4
5. CaMocTOATEIHHOE U3YUCHUE
TEOPETUYECKOr0 MaTepruaia
1. V3noxeHne TeopeTHYeckoro Marepuana
(mpe3eHTanus)
2. UrpoBbie TEXHOJIOTUH
Jlexmus,
3. MeTobI TPYMIIOBOTO PEIICHUS
Knaccudukanus 3D-npuntepos nmabopaTopHas 9
aGoTa TBOPUYECKHUX 3a7a4 (MO3TOBOM ITYPM)
P 4. Pemienrie MTHAUBUAYATBHBIX 3a/1a4
5. CaMocToATEIHHOE U3YUCHUE
TEOPETUYECKOr0 MaTepralia
1. VI3noxeHne TeopeTHIeckoro MaTepuana
(mpe3eHTanus)
2. UrpoBbie TEXHOJIOTUH
Jlexmus,
Kunemaruka n mexanuka 3D- Ha6OPATODHAS 3. MeToIpI TPYIIIOBOTO PEIICHUS

MIPUHTEPOB p§60£ TBOPUYECKHUX 3a7a4 (MO3TOBOM MITYPM)

4. Pemenune HHIWBHUIYAJIIbHBIX 3a1a4
5. CamocrosTenbHOe HN3YUCHUC
TCOPCTUUCCKOTO MaTcpuraia




Knaccudukaiius marepuanon
it 3D-neuatn

Jlexius,
nabopaTopHas
paborta

1. VI3noxeHune TeopeTH4eckoro Marepuana
(npe3enTarus)
2. [IpobnemHuas nexuus
3. UrpoBbie TEXHOIOTUI
4. MeTo/1bl TPYIIIOBOTO PEILICHUs
TBOPUYECKHUX 3a7a4 (MO3rOBOM LITYPM)
5. Periennie nHAMBUAYANIbHBIX 3a/1a4
6. CaMOCTOSATENIEHOE U3yUCHHE
TEOPETHUUECKOr0 MaTeprasa

[IporpamMmmMHoe obecrieueHue st
MOATOTOBKU MOJIEJICH, TOHSTHE
criaricep

Jlexms,
nabopaTopHas
paborta

1. 3noxxeHne TeOPeTUIECKOro MaTepuaa
(mpe3eHTarus)
2. IrpoBbI€ TEXHOJIOTHH
3. Merobl rpynnoBoro peueHus
TBOPUYECKHUX 3a7a4 (MO3rOBOM LITYPM)
4. Pemienue WHAMBUYalbHbIX 33734
5. CaMOCTOATENBHOE U3YUYEHUE
TEOPETUYECKOI0 MaTepuana

Hacrpoiiku napamerpoB nedaru

Jlexuus,
naboparopHas
paborta

1. 3noxeHne TeOPeTUIECKOTo MaTepraa
(npe3eHTarus)
2. IrpoBBIE TEXHOJIOTHH
3. MeTroibl rpynIoBOro peuieHus
TBOPUYECKHUX 3a7a4 (MO3rOBOM LITYPM)
4. Pemienue WHAMBUIYaIbHbIX 33734
5. CaMoCTOATENBHOE U3YUEHUE
TEOPETUYECKOI0 MaTepuaa

[TocToOpaboTKa pacreyaTaHHBIX
15631 (S1051%1

Jlexius,
nabopaTopHas
paborta

1. VI3n0xeHne TeOpeTHIeCKOro MaTepuaa
(mpe3eHTarus)
2. IIpobrieMHast JICKIHS
3. UrpoBbie TEXHOJIOTUU
4. Pemenvie MHIUBUAYATBHBIX 32124
5. CaMocToATEIHHOE U3YUCHUE
TEOPETUIECKOT0 MaTepraa

[IpenogaBanrie y4eOHON JUCIUIUIMHBI

CTPOMTCS Ha COYECTAHUM JIEKIUH,

71a00paTOPHBIX 3aHATUM W PA3IMYHBIX (OPM CaAMOCTOATEIHHON paboOThl CTyIEeHTOB. B

nponeccc OCBOCHHUA OUCHUINIMHBI MCIIOJIB3YIOTCA CIICAYIOIIUC 06pa303aTeanI>1e

TEXHOJIOTMH, CHOCOOBI M METOJbl (POPMUPOBAHUS KOMMETEHIMI: TpaJULMOHHBIE U

HpO6HeMHI)Ie JCKIIMWHU, IIPAKTHYCCKHC 3aHATHA B KOMIIBIOTCPHBIX KJIACCaX, HIPOBLIC

TCXHOJIOTMHM, BBIIIOJIHCHHUC KOMAHAHBIX W HWHAWBUAYAJIbHBIX SaI[aHI/Iﬁ B IIPOCKTHOM

3anmore. CamocrosiTenbHass paboTa CTYJIEHTOB OpraHusyercss B (opme KOMaHAHOTro /

HHINBUIYAJIbHOI'O IIPOCKTA.

IV. OueHounble MaTepuaJbl AJ NPOBEACHUS TeKylIeld U MPOMEKYTOYHOM

aTTecTaluu




dopma nposedenusn 3auema. CTYJESHTHI, OCBOMBIIME IIPOTPpaMMy Kypca MOTYT
IIOJYYNUTHh OLEHKY II0 HTOraM CEMECTPOBOM M IOJIYyCEMECTPOBOM PEUTHHIOBOU
arrectanuu corsacHo «llonoxeHuto o pedTuHroBol cucrteme oO0yueHus TBI'Y»

(mpotokour Ne8 ot 30 ampenst 2020 1.).

st mpoBeeHUs TeKyIed U MPOMEKYTOYHOM aTTeCTallMu:
YK-1. CnocobeH ocymecTBIsITh MOUCK, KPUTUYECKUI aHAIU3 M CHHTE3 WHPOpMaIuy,
OPUMEHSTh CUCTEMHBIN MOXO0/1 AJI PEIICHUS TTOCTABJICHHBIX 3a/1a4’
VK-1.1. AHanu3upyeT 3a7a4dy, BbIIENsAA €€ 0a30BbIE COCTABIISAIOIINE;
YK-1.5. PaccmaTtpuBaer u mpeuiaraeT BO3MOXKHBIE BAPUAHTHI PELIEHUS [TOCTABICHHOU
3aJ1a4uM, OLICHUBAsI UX JIOCTOMHCTBA U HEJJOCTATKH.
3apnanme. HapucoBare cxemy mporecca 3D-nedatn mo merogam FDM u SLA,
yKa3aB BO3MOXHbIE IIPOOJIEMBI B ITPOLIECCE U3TOTOBJICHUS N3N U TyTH UX PEIICHUS.
Cnoco0 arrecranuu: TBOPYECKOE 3aJaHUE
Kpurepuu oneHkm:
o (Cxematuzanysi Tporiecca (cmocod W 3a/eCTBOBaHME  MPOTPAMMHBIX
MPOIYKTOB) (J10 5 GaUIOB);
e OdopmieHre BBISIBICHHBIX IPOOJIEM U ITyTel uX perieHus (10 3 6ayuioB);
e OpuUrvHaJLHOCTH TIPEACTABIICHUSI CXEMbl (YUUTHIBACTCS  HUCIIOJH30BAHUE
MPOTPAMMHBIX TIPOTYKTOB) (10 5 6AIIOB);
e lcrnonbk30BaHUE UCTOUHUKOB (110 2 OAIUIOB).
HUTOI'O: 15 6annos..
3ananme: [Iposectu psan skcnepumentoB (10 u Gonee) mo nmeyaTu ofHON HOPMBIL,
M3MEHSSI HACTPOUKH clialicepa v 100MBasiCh HAMITYUIIIeT0 Ka4eCTBa UTOTOBOTO M3IETIHSL.
B kauecTtBe pediexcun 3aUMKCUpOBATh MApaMETPhl ONTUMAIBHON CKOPOCTH U
KauecTBa B BUJIE 3aBUCHUMOCTE, ONTUCATh TOBEPXHOCTHU PACI€UaTaHHbBIX U3JEIHHA MyTeM
3PUTENBHOTO ¥ TAKTHILHOTO OCMOTPOB.
Crnoco0 aTrrecTauum. NMCbMEHHBII

Kpurepuu oueHku:



¢ BbIsiBiIeHa 3aBUCHMOCTD (YEM BBIIIIE CKOPOCTh, TEM HIDKE Ka4ecTBO U JIp.) (110 5
0aJuIoB);

e OnucaHue 3aBUCUMOCTH CKOPOCTH OT KayecTBa MPEICTABICHO Pa3BEPHYTO U
EMKO (TT0CIIe BU3YaAIIbHOTO U TAKTHIILHOTO OCMOTPOB) (110 8 6asioB);

e OmnpeneneHbl BTOPOCTEIICHHBIC XapPaKTCPUCTUKW, BIMSIONIME HA KadeCTBO

reyaTH (BbICOTA CJIOSI, HOTOK U Jp.) (10 7 OaiioB).

HUTOI'O: 20 6ayuioB.

OIIK-3. CnocobeH moHUMaTh TPUHIUIB pabOThl COBPEMEHHBIX MHH(POPMAITMOHHBIX
TEXHOJIOTMM W HCHOJB30BaTh WX JUISI peHieHus 3aj7ad  MpodecCHOHATbHON
NEeSATETLHOCTH.
OIIK-3.2. I[lpumenHsieT crnenuainu3upoBaHHbIC MPOrPaMMHBIE CPEJCTBA MPHU PEUICHUU
3a/1a4 Npo(heCCUOHAIIBHOU JIeSITEIHLHOCTH.
3apanme: PacmonoXuTh IpeIoCTaBICHHYIO MPErogaBaTeIeM MOCHb B opMare
.stl B cmaiicepe Cura Takum 00pa3om, 4TOOBI B Ipoliecce IeyaTd ObUIO CO37aHO
MUHHAMAJIbHOE KOJHMYECTBO MOMICPKUBAEMBIX CTPYKTYp, M TPH ITOM OOIIee BpeMs
MeyaTH He BBIXOJMUIIO 32 PAMKH YCTAHOBJIEHHOTO BPEMEHHU.
Cnoco6 arrectanuu: padora B [10
Kpurepuu ouenkmu:
e JlmuTensHOCTH OOIIEro BpeMEeHH TIeUuaTH OCHOBHOM MOJICIH | IO KeK (10 3
0asuIoB);
e KommdecTBo MomaepKUBaeMbIX CTPYKTYp M HX PacCIoJIOKEHHE, C Y4eTOM
reoMeTpHUU MozesH (J10 5 6aUIoB);
e Tun nmomaepskex (110 3 6awIoB);
e (Cnoco0 ynaneHus MoJyiepkeK nocie nevyaru (4 6amios).

HUTOI'O: 15 6amios.

V. YueOHO-MeTOAMYECKOE U MH(OPMAIITUOHHOE OOecTiedeHne JUCIUILTUHbI
1) PexoMenyeMast tureparypa

a) OcHOBHas nHUTEpaTypa



1. AnauTuBHBIE TEXHOJOTMHM W Marepuanbl: ydeOHoe mocobue / A. U.

I'opynos; I'opynos A. U. - Kazanp: KHUTY-KAMU. - 56 c. - ISBN 978-5-
7579-2360-4.;

OCHOBBI aITUTUBHOTO TPOU3BOACTBA: yUeOHO-MeTOAUYECKOe Tocodue / A.
N. TopynoB, A. P. Taiicuna, A. X. I'mmemytauHoB; ['opyHoB A. W.,
lalicuna A. P., I'mnemyTauaoB A. X. - Kazans: KHUTY-KAMN. - 16 c. -
ISBN 978-5-7570-2361-1;

TexHonorum agaUTUBHOTO MPOU3BOACTBA : ydyeOHoe mocobue / C. B.
KameneB, K. C. Pomanenxo; C.B. KameneB, K.C. PowmaHeHKO;
MunucrepctBO  oOpasoBanusi W Hayku Poccuiickoit  ®enepanuuy;
OpenOyprckuit  ['ocymapctBennblii  YHuBepcutrer. -  OpeHOypr:

OpenOyprckuii rocyiapcTBeHHb yHuBepcuter, 2017. - 145 c.: mn. -

bubGsmorp. B xH. - http://biblioclub.ru/. - ISBN 978-5-7410-1696-1.

6) JlonoaHUTENbHAS IUTEpaTypa

2) [IporpammHoe obecrieueHue

a) JIu1ieH3MOHHOE MPOTPaMMHOE 00eCTICUCHUE

1. Autodesk Fusion 360

0) CBOOOHO pacrpocTpaHseMOe MPOrpaMMHOE 00eCIICUCHUE

1.

Cnaticep Cura (Bepcus 4.9.1 u HOBee)

3) CoBpemMenHnbie ipodeccroHanbHbie 0a3bl JaHHBIX U UH(HOPMAIIMOHHBIE

CIIpaBOYHLIC CUCTCMBI

4)

Ilepeuenp pecypcoB  HH(POPMAIMOHHO-TEIICKOMMYHUKAIIMOHHONW  CETH

«HTepHeT», HEOOXOAUMBIX JJI1 OCBOCHUS JUCIUTLIAHBI:

1.

2
3
4,
5. http://3dtoday.ru/wiki/high_filament/ ;

Caiit TBI'Y (http://university.tversu.ru);

. Caiit Hayunoii oubmmorexu TBI'Y (http://library.tversu.ru);

. DnektponHas oubimoteuynas cuctema http://biblioclub.ru;

http://www.ixbt.com/printer/3d/3d tech.shtml ;



http://university.tversu.ru/
http://library.tversu.ru/
http://biblioclub.ru/
http://www.ixbt.com/printer/3d/3d_tech.shtml
http://3dtoday.ru/wiki/high_filament/

6. http://3dtoday.ru/wiki/modeling photoshop/ :

7. https://academy.autodesk.com/software/fusion-360 ;

8. http://3dtoday.ru/blogs/news3dtoday/why-you-do-not-need-3ds-max-to-

teach-children-in-school-and-what-to-te/ :

9. https://academy.autodesk.com/software/fusion-360 ;
10.http://habrahabr.ru/post/196182/ ;
11.http://3dtoday.ru/wiki/deformation/ ;
12.http://3dtoday.ru/wiki/processing_models/ ;
13.http://3dtoday.ru/wiki/soplo/ ;
14.http://3dtoday.ru/wiki/rescue/ .

VI. Meroanyeckue MaTepuajJbl Jias OOy4YalIIUXCH MO OCBOEHHIO
AUCHUIIIMHBI

Opranuzyst cBol0 yuyeOHYI0 paboTy, CTYAECHTHI JOJIKHBI, BO-TIEPBBIX, BBIIBUTH
PEKOMEHYEMBbI PEKUM U XapakTep yuyeOHOl pabOThl MO M3YUYEHUIO TEOPETUUYECKOTO
Kypca, NIpPaKkTUYECKOMY IPUMEHEHUIO M3YYEHHOIO MAaTepHalla, I10 BBITOJIHEHHUIO
3alaHUN I CaMOCTOSATENIbHOW palOoThl, MO HCIOJb30BAHUID HHQPOPMAIMOHHBIX
TEXHOJIOTMA H T.J. BO-BTOpBIX, O3HAKOMHTHCS C YKa3aHHbBIM B METOINYECKOM
MaTepuase MO0  AUCHMUIUIMHE  MepeyHeM  y4eOHO-METOAMYECKHUX  H3/IaHuM,
PEKOMEHJyeMbIX CTyAEHTaM JJisi TOJATOTOBKM K 3aHATUSAM W  BBINOJHEHUS
CaMOCTOSITEIIbHON paOOTHI.

CamocrosiTenbHas padoTa CTYJIEHTOB, MPEAYCMOTPEHHAs] Y4YEOHBIM IJIAHOM,
JOJKHA COOTBETCTBOBAaThH 0OoJjiee TIyOOKOMY YCBOGHHMIO HM3y4aeMoro Kypca,
(dbopMHpOBaTh HaBBIKM HCCIIEIOBATENILCKOW pabOThl U OPUEHTUPOBATH CTYACHTOB HA
YMEHUE MIPUMEHSATh TEOPETUUECKUE 3HAHUS Ha MPAKTHKE.

1. Pabora ¢ yueOHBIMH ITOCOOUSIMHU.

JI71s1 MOJIHOLIEHHOTO YCBOEHHMS Kypca CTYAEHT JIOJDKEH, MPEXIE BCEro, OBIANAECTh
OCHOBHBIMU TMOHSTUSMH ATOM TUCHUIUIMHBL. HeoOXoAuMO yCBOWUTH ONpENCICHUS U
MOHSTHUSL, YMETh TMPUBOJUTH WX TOYHBIC (HOPMYIHPOBKH, MPUBOAUTH TPUMEPHI

00BEKTOB, YJOBJIETBOPAIONIMNX 3TOMY omnpeneneHuto. Kpome Toro, He00OX0auMO 3HATH


http://3dtoday.ru/wiki/modeling_photoshop/
https://academy.autodesk.com/software/fusion-360
http://3dtoday.ru/blogs/news3dtoday/why-you-do-not-need-3ds-max-to-teach-children-in-school-and-what-to-te/
http://3dtoday.ru/blogs/news3dtoday/why-you-do-not-need-3ds-max-to-teach-children-in-school-and-what-to-te/
https://academy.autodesk.com/software/fusion-360
http://habrahabr.ru/post/196182/
http://3dtoday.ru/wiki/deformation/
http://3dtoday.ru/wiki/processing_models/
http://3dtoday.ru/wiki/soplo/
http://3dtoday.ru/wiki/rescue/

KpyT (aKTOB, CBA3AHHBIX C JAHHBIM MOHATHEM. TpelyeTcs TakKe 3HAThb CBSI3U MEXIY
NOHATUSMH, YMETh YCTAHABIMBAaTh COOTHOILIEHUS MEXAy KiaccaMd OOBEKTOB,
OIMCBHIBAEMBIX PA3JIUYHBIMU ITOHATUAMHU.

2. CaMOCTOSITEIbHOE HU3YUYCHUC TCM.

CamocTosiTenbHass paboTa CTYJEHTa SIBISIETCS BaKHBIM BUAOM JESTEBHOCTH,
[IO3BOJIAIOIMM XOpPOILIO YCBOUTb M3y4YaeMbld MPEIMET W OJHUM U3 YCIOBUU
JOCTHKEHHMSI ~ HEOOXOIMMOTO  KadecTBa  IMOATOTOBKHM U MPO(ecCHOHATBHOM
NEPENOArOTOBKM cnenuanucToB. OHa mpeanosnaraeT CcamoCTOSATEIbHOE HW3Y4EHUE
CTYJI€HTOM PEKOMEHJOBAaHHOM Yy4e€OHO-METOJUYECKON JUTEPATYpPbl, Pa3TUUHBIX
CIIPAaBOYHBIX MAaTEPHAJOB, BBICTYIUIEHHE C JOKIAJAOM, MOATOTOBKY K JIEKIMOHHBIM WU
[IPAKTUYECKUM 3aHATHUAM, IIOATOTOBKY K 3a4€Ty.

3. [loarotoBka K NpaKTHUYECKUM 3aHSITHUIM.

HpI/I IIOATOTOBKC K IIPAKTHYCCKUM 3aHATHAM CTYIACHTaAM PCKOMCHAYCTCA
CiIca0BaTbh MCTOAUYCCKUM PCKOMCHIAAIUAM IIO pa60Te C y‘le6HBIMI/I MaTcpualiaMu,
IMPUBCACHHBIM BBIIIIC.

4. CocTaBjieHUE KOHCIIEKTOB.

B xoncnekTte OTpPa’KCHbI OCHOBHBLIC ITOHATHA TCMBI. I[J'I)I HarisiaHOCTH U yI[O6CTBa
3allIOMHUHAHHA UCIIOJIB3YIOTCA CXCMBI U Ta6J'II/II_[I>I.

5. IloaroToBka K 3a4ery.

[Ipy nDoaroroBke K 3a4eTy CTYACHTHl JOJDKHBI  MCIOJb30BAaTh  Kak
CaMOCTOSATEIBHO IMOArOTOBJIEHHBIE KOHCIIEKTBI, TAK U MAaTEpUabl, IOJyYECHHBIE B XOJE
nexkumid. s momydyeHus: 3ayeTa 1o AUCLHMILUIMHE HeoOX0oaAuMo HabpaTb MUHUMYM 50
OaJyloB B TeueHUe cemecTpa (MUHHMMAJIbHAs OLEHKA — YJOBJIETBOPUTEIBHO), B
IIPOTUBHOM CJIy4ae 3a4eT CUMUTAETCS HE CIAHHBIM. 3a4eT CTYJIEHThl MOI'YT CAaBaTh B
BUJIE TECTA, IPOEKTHON pabOThl MJIM YCTHOTO OTBETA MO BOMPOCAM, MPEACTaBICHHBIM B
naHHOM mnporpamme. Jlig monydeHuss 3adeta HEOOXOJUMO MPOJEMOHCTPUPOBATH
3HaHU, HEe HIKE 0a30BOro (MUHUMaIbHOTO) ypoBHs. Iporienypa oneHuBaHust 3HaHUIH,
YMEHUH, BiaJeHU (yMEHUN NPUMEHSTh) U (MJIM) ONBITA AEATEIBHOCTH 00YYaIOLIUXCs
N0 JAMCUUIUIMHE TPOU3BOAUTCS B paMKax OallIbHO-PEHMTHUHIOBONM CHCTEMBI, BKJIHOYAs

pyOexHyl0 U Tekymyto arrectauud. CorjacHO MoaXojaM OauIbHO-PEHTHHTOBOM



CUCTEMbI B paMKaX OLEHKHU 3HAHUW, YMEHUM, BiaJieHUN (YMEHUN NPUMEHSTh) U (KJIN)
OTIBITA JIESITENIbHOCTH AUCIUILIIMHBI YCTAHOBJICHBI CJIETYIOIINE ACTIEKTHI.

Coneprkanue yueOHOM JUCIHUIUIMHBI B paMKaxX OJHOTO CEMecTpa JIeNUTCS Ha JBa
Moxaynsi (mepuoma oOyuenus). [lo oxonwanmm wmoxmyns (mepwojga OOydeHUS)
OCYILECTBIISIETCSA PEUTUHIOBBIA KOHTPOJIb YCIIEBAEMOCTH 3HAHHUM CTYJICHTOB.

Cpoxu npoBeIeHUs] PEUTUHTOBOTO KOHTPOJISL:

OCEeHHUM ceMecTp — | pedTHHTOBBIN KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS HA 8-9
yaeOHOM Hexaene mno rpaduky ydeOHoro mporecca, Il peHTHHTOBBIM KOHTPOJIb
yCIIeBaeMOCTH — JIBE€ MOCJEIHUE HeNenu (PaKTUUECKOTO 3aBEPIICHHUS CEMecTpa IIo
rpaduKy y4eOHOTro mpoiiecca.

MakcumanbHOE KOJIMYECTBO OallJIoB, KOTOPOE€ MOXET OBITh TMOJYYeHO B
pe3yabTare OCBOEHHUS AUCHUILIMHBI, cocTaBisger 100 OamnoB. OOmiee KOJIMYECTBO
OaJIJIOB JCNUTCA MEXIY NEPBBIM M BTOPhIM MoayisiMu 1o 50 0amioB Ha KaKIbId
MOJYJIb.

Bo3smoorcnvle 6onpocel no oucyunaune:

1. Kakue cymectBytor TtexHosnorun mnedatu? HazoBute He wMeHee 3-X
Pa3HOBUIHOCTEW;
2. HazoBute 4 (4eThipe) NPUHIUIIUAIILHO pa3Hbie TexHoMorun 3 D-neyaTy;
3. HazoBute 5 (maTh) Hambojee paclpoOCTPAHCHHBIX KUHEMATHK Y
TEPMOIOIUMEPHBIX 3D-NpUHTEPOB;
4. Kak Ha3pIBaJIOCh JBWXKEHHUE, TOCTYJIHPYIOIee NPUHIMI "TPUHTEPHI
JOJKHBI [1€4aTaTh PUHTEPHI'"?
5. B Kakoil TeXHOJIOTHUU UCIOJIB3YETCS MOJUIAKTHI B Kaue€CTBE PACXOJIHOTO
Marepuasa’?
Bo3moskna 11 MmynbpTUlBeTHasA reyats B FDM texHnonorun?
HazoBute camblii pacripocTpaHEHHbIH KOHTposuiep 11 3 D-ipuHTEpOoB;

Kakoit ¢akrop omnryrumo ycnoxsseT nporecc nedatu AbC miactukom?

© © N o

Kakoit Tun nmucries Ha nomamHux DLP 3D-mpunTepax mMmo3BojseT

I[06I/ITI>C$I MaKCHMaJILHOT'O KauecTBa IeyaTu’?



10.Kak Ha3pIBaeTCs THUN MpOrpaMM [Uisl TMOATOTOBKHM 3amanus st 3D-
npuntepa? (G-Code)

11.Ha3oBute camblii pacnpOoCTpaHEHHBIM THI ammapatHol mpomuBku 3D-
PUHTEPA;

12.B xakom dopmaTe coxpanstoTcs 3aaanus s 3D-nevatu?

13.HazoBure 6 (1mects) nmporpamm s 3D-MoaenupoBaHus?

14.Bceraa Jin KOJTUYECTBO MMOJTUTOHOB BIUSET HA KAYECTBO MOJIEIIH?

15.Yem oTinuaroTcs 00avuHbIe MPOTPpaMMbl OT odJiaiiH?

16.Kaxk nHaspiBaercs tun 3D-moaenvupoBanus, npuMensemblit ais 3D-neuatu?

17.Ha3zoBute riaBHbli npu3HaKk kadyecTBeHHOU 3D-monenu nis 3D-nievaty;

18.B kakoit yactu 3D-moenu 3aK0IMPOBaH IBET U CBOMCTBA MOBEPXHOCTH?

19.HazoBute Mmoxynu it MoAenupoBanus Bo Fusion 360 (muaumywM 3);

20.Kakoe MHHUMAaJIbHOE KOJIMYECTBO 3CKH30B/ckeTuert (Sketch) tpebyercs
JUTs co3anusi Gurypsl/popmbel HHCTpyMeHTOM Loft?

21.Kakwue cymecTByIoT TpeboBanus 1151 Mozenu o 3D-nevyars?

22.Kaxk coxpanutb Mozelnb it 3D-neuatu?

23.1I3 xakux MPOCTEHIINX 3IEMEHTOB COCTOUT Jr00ast monuroHanbHas 3D-
MOJENb?

24.HazoBuTe camyro MOMYJISIPHYIO TIporpamMMmy JIJIsl UCTIpaBJIeHUs apTe(akToB
3D-Mmonenen;

25.Kaxk nepeiiTu B peKuUM MPSIMOTO MOJACIUPOBAHUS?

VI1l. MaTepuajibHO-TeXHUYeCKOe o0ecriedeHne

1. KommnbrotepHoe obopynoBanue (A0ctyn K ceTd MHTEepHET) U OprrexHuKa,
HeoOxoaumast VIS o0ecrieueHus Hay4YHO-HUCCJIEA0BATEIbCKOU
JEATEIIbBHOCTH CTYJICHTOB OaKajaBpuara;

2. Jluuensuonnas mporpamma Fusion 360 na xaxmom IIK (moab3oBaresb
OyZeT 3aXOoAuTh TMOJ CBOUM JIOTMHOM, KOTOPBIM PAaHEE 3apErHCTPUPYIOT
CaMOCTOSITEILHO);

3. Jlunen3snonnas mnporpamma Cura, B moclieIHEeH Bepcum (ciaiicep IS

noATroToBKH (haityioB moj 3D-neuats);



4. DLP mnpoexktop sl IE€MOHCTpAIU

MOJIETUPOBAHUSI.

Mpe3eHTanuii U mporeccoB 3D-

VYyeOHas ayquTopus ais
IIPOBE/ICHUS 3aHATUH
JICKITMOHHOTO THIIA, 3aHITHM
CEMMHApPCKOI'o THIIA,
KYpPCOBOT'O IPOEKTUPOBAHUS
(BBIIIOJIHEHUS KYPCOBBIX
paboT), TPYNIOBBIX U
WH/IUBUYaJIbHBIX
KOHCYJIbTALIUH, TEKYILErO
KOHTPOJIA U TPOMEKYTOUYHOU
aTTecTalluu
JlexunonHas aygutopus Ne
227 (170002 Tepckas o06i1., T.
TBepw, CanoBslii niep., A. 35)

1. IIpoektop Panasonic
PT-VW340ZE
2 . skpan ScreenMedia
3. HoytOyxk
(mepeHocHoi)

4. KomruiekT yueOHO#
mebenu Ha 60
MOCaJI0YHBIX MECT
5. MenoBas nocka

Microsoft Windows 10 Enterprise
MS Office 365 pro plus .
Acrobat Reader DC - 6ecrutatHo
Google Chrome — 6ecruiatHO

Ne 201

3D Ilpunatep Mz3D-360

Autodesk Fusion 360

(170000 TBepckas 001., T. (4 ) Cnaiicep Cura - 6ecriaTHO
Tseps, Ctynenueckuit nep., 1. O6pazoBarenbHO-
12) JIEMOHCTPAIIOHHBIHA
Kelic JJi MPOBECHUS
OTKPBITHIX YPOKOB I10
aJJIUTUBHBIM
TEXHOJIOTUSIM
[Tomernienune st | 1. Komnerorep RAMEC Microsoft Office npodeccruonanbHbI#H
CaMOCTOSITeITLHOM paboThI, STORM C2D rotroc 2013 -
ydeOHass  ayauTopus IS 4600/160Gh/ Microsoft Windows 10 Enterprise
MIPOBEICHUS 3aHATHIH 256mB/DVD-RW Kaspersky Endpoint Security 10 mst
JEKIMOHHOro Tuma, 3aHsatuil | +Monutop LG TFT 17" Windows
CEMHUHAPCKOT0 THIA, L1753S-SF — 12 it Mathcad 15 M010 -
KypCOBOTO  INPOEKTHpOBaHus | 2. MyiabTUMeINNHBIN Akt npenocrasnenus mpas 1C00000027
(BBITIOJIHEHUS KYpPCOBBIX KOMIUIEKT y4eOHOTro ot 16.09.2011;
pabor), IPYNIOBBIX u | Kkiacca (BapuaHT Ne 2) MATLAB R2012b -
MHIUBUAYAJIbHBIX [Ipoekrop Casio XJ- Akt npenoctasnenus mpas Ne Us000311
KOHCYJbTAIIUH, TEKYLIETro M140, HacTeHHBIH ot 25.09.2012;

KOHTpOJII W IPOMEKXYTOYHOU
aTTecTalluu, MPaKTHKH,
KommnsrorepHslii kinace
(U3UKO-TEXHUYECKOTO
dakynpTera. KommberoTepHas
nabopaTopus
POOOTOTEXHHYECKUX CUCTEM
Ne 4a (170002 TBepckas 0011.,
r. TBepb, CanoBelit Tiep., 1. 35)

MpoeKIl. 3kpaH Lumien
180*180. HoyTOyK Dell
N4050. cymka 15,6",
MBI
3. Kommyrarop D-Link
10/100/1000mbps 16-
potr DGS-1016D
4. Buneokamepa IP-
FALCON EYE FE-IPC-
BL200P, OnJlaitn Tpeiin
000
5. Buneokamepa IP-
FALCON EYE FE-IPC-
BL200P, OnJlaitn Tpeiin
000

Cadence SPB/OrCAD 16.6 -
I'ocynapcTBeHHBINM KOHTPAKT HA
MOCTAaBKY JIMICH3MOHHBIX IPOIrPpaMMHBIX
npoayktoB 103 - 'K/09 ot 15.06.2009
Adobe Acrobat Reader DC — Russian —
OecIuTaTHO
Adobe Media Player — 6ecrmatao
Google Chrome — 6ecrutatHO
Java SE Development Kit 8 Update 45
(64-bit) — 6ecruatHo
Lazarus 1.4.0 - GecriatHo
LEGO MINDSTORMS EV3 -
OecIuTaTHO
Microsoft Expression Studio 4 -
OecruraTHO




6. JleMOHCTpaIMOHHOE MiKTeX 2.9 - 6ecrutatHo
000pyIOBaHNE KOMITJIEKT MSXML 4.0 SP2 Parser and SDK -

«LegoMidstormsEV3» OecrutaTHO
7. Komruiekt y4eOHOMH R Studio - 6ecriatho
Mebenu

VIII. CBenenusi 06 00HOBJIeHUH padoyel MPOrpaMMbl JTUCUMILTHHBI

Ne 1.1. OOGHOBJIECHHBIN pa3aen Omnucanne BHECEHHBIX PexBu3uThI TOKYMEHTAa,
paboueii mporpamMmsI A3MEHEHU YTBEPAMBIIIETO
TUCIUILINHEI A3MEHEHU
1.




