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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 NUCHUITIINHBI 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 IPOU3BOJCTBA; (OPMHUPOBAHWE HABBHIKOB IO IMOHUCKY U
BBISIBJICHUIO WHXKCHEPHBIX 3a7ad W pa3padO0TKa pEIICHW Ha OCHOBE TEXHOJOTHIA
OBICTPOrO TMPOTOTUIIUPOBAHMS;, (OpMUPOBAaHHE HABBIKOB IPHUMEHEHUS METOJIOB
WH)KEHEPHOTO TBOpYECTBA NIPU PEUICHUHM KOHCTPYKTOPCKO-TEXHOJIOTMYECKHX |

IMPOU3BOACTBCHHBIX 3aj1a4.

2. Mecro nucuuniannsl B cTpykrype OOII

JucuunnuHa «OCHOBBI  aJJIMTUBHBIX TEXHOJOTHI» H3y4yaeTcss B MOIYyJe
Nudopmarnmonnsie Texnonoruu bioka 1. Jlucuuruimael 00s13aTeapHOM YacTH yueOHOTO
mrana OOIL.

OcCHOBOM [UIsl OCBOEHHUSI JUCLUIUIMHBI SIBJSETCS 3HAHHE IIKOJBbHBIX KYpCOB
WHPOPMATUKA M MaTEeMaTHKH, a TaKKe 3HAHUS, MOJIydaeMble B paMKaX JUCHHUIUIMH
«DPusnkay W 1UKIA JUCHUIUIMH 10 wuHpopMmaThke «TeopeTnyeckrue OCHOBBI
UHDOPMATUKI» U «AJTOPUTMBI U IPOTPAMMBD.

JlajgpHEeWee CIOJIb30BaAHUE:

[Tony4yeHHbIE B X0/1€ MU3YUYEHHS TUCIUIUIMHBI 3HAHUS U HABBIKU HCIIOJB3YIOTCS B
JTajgbHeHIIeM B PO ecCHOHaIbHOM AeATeIbHOCTH.
3. O0beM aucnumauHbl: 3 3aueTHble eauHuIbl, 108 akageMHUyecKux 4acoB, B

TOM YHUCJIE:.



KOHTAKTHAs ayIuTOpHas padora: nexuuu 15 yacos, nabopaTopusbie 3anstus 30

Yacos;

camMocTosiTe/ibHast padora: 63 Jaca.

4. Ilnanupyemblie pe3yJbTaTbl 00yUeHHsI MO JIMCUMILINHE, COOTHECEHHbIE C

IUVIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOEHHUsI 00Pa30BaTeIbLHOI NIPOrpaMMbl

[Inanupyemble pe3ybTaThl OCBOCHUS
00pa3oBaTeNbHON POTPAMMBI

(popmupyembie KOMIIETSHITHH )

[Tnanupyemsble pe3ynbTaThl O0yYeHHs 110 AUCHUILIINHE

VK-1. CnocobGeH oOCymecTBIATh IOUCK,
KPUTHYCCKHI aHaIW3 U CUHTE3 MH(OpMaIuH,
MPUMEHSATh CUCTEMHBIN MOJIXO0/ JI PELICHUS
MOCTABJICHHBIX 3a/1a4.

VK-1.1. Ananusupyer 3agady, BbIIETss ee 0a30BbIC
COCTAaBJISAIOLIHE;

VK-1.5. PaccmarpuBaer u npeiaracT BO3MOXKHBIE
BapHUaHThl PEIICHUs NOCTaBJIEHHON 3a7a4yM, OLIEHUBAs
UX JOCTOMHCTBA M HEJOCTaTKHU.

OIIK-2. CnocobeH mNpPOBOAUTH HAay4dHBIE
HCCIIEIOBAHUS (bu3UIECKUX 00BEKTOB,
CUCTEM M TIPOLIECCOB, 00OpabaThiBaTh M
MIPEJICTABIIATH SKCIICPUMEHTAILHBIC TAHHBIC..

OIIK-2.2. Pemaet TeopeTuyecKue 3a/1a4il U MPOBOAUT
MOJICIUPOBaHNE (PU3NYECKUX OOBEKTOB, CHUCTEM U
MIPOLIECCOB B paMKax HAYYHOT'O UCCIICIOBAHMUS.

OIIK-3. Crocoben HCIOJIL30BAaTh
COBPEMEHHBIC WH(POPMAITMOHHBIE
TEXHOJIOTHH W TMPOTrPaMMHBIC CPEJICTBA MPHU
peleHnn 3a1a4 podecCHOHATLHOM
JIEATEILHOCTH, cobmroas TpeOOBaHUS
WH()OPMAIIMOHHON OE30ITaCHOCTH.

OIIK-3.1. Hcnonp3yer COBpPEMEHHBIE
WHPOPMALIMOHHBIE TEXHOJOTHH W TPOTPaMMHBIE
cpenacTBa A1 00pabOTKU M aHAIHM3a JaHHBIX;
OIIK-3.2. [IpumensieT MHPOPMALTMOHHBIE TEXHOJIOTUH
U TPOTpaMMHBIE CPEICTBA sl MOJICTHPOBAHUS
(U3HYECKUX MTPOLIECCOB.

5. @opMa NpPOMEeKYTOYHON ATTECTALMU U CEMECTP MPOXO0KIACHUSA

3auer B / CEMECTDE.

6. SAI3bIK MpenogaBaHuA. PyCCKUM.

1. Conepxanme TUCHUILINHBI, CTPYKTYPUPOBAaHHOE 1O TeMaM (pa3jaeiam) ¢

YKa3aHueM OTBCACHHOIO Ha HHUX KOJIHYECTBA AKAJCMHYCCKHX YaCcOB U BH/10B

Y4eOHBbIX 3aHATHH.

1./L1s1 cTy/AeHTOB 04HO# (popMBbI 00yUeHUHA

VYyeOHast
porpamma — Bcero
HalMEHOBaHUE (uac.) Jlexuuu

pas/iesoB U TeM

KonTakTtHas pabora (udac.)

Kontpons | Camocrtos

CaMOCTOSIT | TeJbHas
eIbHOMN paborta, B

JIaGopatopHbie paboThl | paboTHI (B | TOM YHUCIE

toM uucie | KoHTpons

KypcoBas (uac.)
pabora)




BCETO

B T.U.
HpaKTu
qyeckas
MOATOT
OBKa

BCETO

B T.4.
IIpaKTHU4YCCKasi
oATOTOBKA

Pazpen |. MogesmpoBanne B cucTeMax aBTOMaTU3HPOBAHHOT0 nmpousBojacTBa (CAIIP)

Beenenue

4

0

0

2

0

0

2

[Iporpammuoe
oOecrieueHue Ui
3D-
MOJICTTUPOBAHUS

Autodesk Fusion
360. Murepdetic u
€ro HacTpoOMKa.
OO0111e cBeIeHUs.
CoBmecTHOE
MIPOCKTUPOBAHUE

Autodesk Fusion
360.
TBepaorenpHOE
MOJEIUPOBAHHUE,
oO11e cBeeHus.
[TpumMuTHBBI

Autodesk Fusion
360. DcKu3HL.
Co3nanue u
HCIIOJIb30BaHHUE.
IIpoeunpoBanue
ACKHU30B.

Autodesk Fusion
360. Constraints.
Orpanunyenus,
CBSI3H,
apameTpu3anus

OcobenHocTn
MOJICIIUPOBAHUS,
YUUTHIBAS
cienupuxky
TexHoyiornu 3D-
rneyaTu

Autodesk Fusion
360. OxcnopT u
reyats Ha 3D-

MIPUHTEPE.




Paznen Il. Texnonorun 3D-neuaru (FDM u SLA)

Oo0nacTb
MIPUMEHEHUS
aIIUTUBHBIX
TEXHOJIOTHI

Knaccudukanms
3D-npunTEepoB

Kunemaruka n
Mexanuka 3D- 5 1 0 2 0 0 2
MIPUHTEPOB

Knaccudukanms

MaTepHuaoB JJIs 6 1 0 1 0 0 4
3D-neuaru

[IporpammHuoe
oOecrieueHue 1Jis
MOATOTOBKH 7 1 0 2 0 0 4
MOJCJICH, ITIOHATHE
crnaricep

Hactpotiku

[apameTpoB 8 1 0 3 0 0 4
nevaTu

[TocTobpaboTka
pacreyaTaHHBIX 11 1 0 4 0 0 6
561 (205051

UTOro 108 12 3 30 0 0 63

I11. O0pa3oBaTe/ibHbIE TEXHOJIOTHHI

VYyeOHast mporpammax-
HalMEHOBAaHME Pa3JIEJIOB U TEM
(6 cmpozom coomeemcmeuu ¢
pasoenom || PIT]])

Bun 3aparua O6pa3zoBaTenbHbIC TEXHOJIOTHU

Paznen I. MogesnpoBanne B cucTeMax aBTOMaTU3HPOBaAHHOT0 npousBoacTBa (CAIIP)

1. 3noxxeHune TeOpeTHIECKOro Marepuana
(mpe3eHTanus)

JlaboparopHas
Bsenenue 560T§ 2. IrpoBble TEXHOJIOTUU
p 3. CamocTosTeIbHOE U3YYCHUE
TEOPETUYECKOTr0 MaTepuaia
1. 3noxeHne TEOPETUIECKOTO MaTepraa
pe3eHTaIHs
Jlekius, (p 1)
[IporpammHuoe obecrieueHnue st 2. [IpoGieMHast JeKIUs
nabopatopHas
3D-MonenupoBaHus aGoTa 3. UrpoBbie TEXHOJIOTUI
p 4. CaMOCTOSITENTbHOE U3yYEHHE
TEOPETUYECKOTr0 MaTepuaia
Autodesk Fusion 360. Jlexuus, 1. U3nokeHne TeOpEeTHIECKOTro MaTepraa
WuTepodeiic u ero HacTpoiika. nabopaTopHas (mpe3eHTaIuN)

Oo6mmue ceenennsa. CoBMecTHOE paborta 2. IrpoBBbI€ TEXHOJIOTHUU




IPOCKTHPOBAHUE

3. [IpoekTHas TEXHOJIOTHS
4. Penienrie UHAUBUAYATbHBIX 3a/1a4
5. CamocrosTenbHOE U3YYCHUE
TEOPETUYECKOT0 MaTepuaia

Autodesk Fusion 360.
TBeprorenbHOE
MOJICTTUPOBaHUE, 00IIIHe
cBenenus. [I[puMUTHBBI

Jlexius,
nabopaTopHas
paborta

1. U3noxxeHne TeOpeTHYECKOro MaTepraa
(mpe3eHTanus)
2. IrpoBbIe TEXHOJIOTUH
3. MeTobl rpynInoBOro peueHus

TBOPYECKHX 3a/1a4 (MO3TOBOH IITYpM)
4. IIpoeKTHast TEXHOJIOT U

5. Pemienne nHAMBUTyanbHBIX 3324

6. CaMOCTOSATENIEHOE U3YyUCHHE

TEOPETHYECKOTO MaTepHaa

Autodesk Fusion 360. Dcku3sl.
Co3manue 1 UCIIOIL30BaHUE.
[TpoerupoBaHue 3CKU30B.

Jlexus,
nabopatopHas
paborta

1. 3noxxeHne TeOPeTUIECKOro MaTepuana
(mpe3eHTarus)
2. IrpoBbI€ TEXHOJIOTHH
3. MeTtoibl rpynInoBOro peuieHus
TBOPUYECKHUX 3a7a4 (MO3rOBOU LITYPM)
4. ITpoexTHas TEXHOJIOTHUS
5. Pemennie nHANBHIYaNbHBIX 3371324
6. CaMOCTOATENIBHOE U3yUEHHE
TEOPETUYECKOTO MaTepuasa

Autodesk Fusion 360.
Constraints. Orpannuenus,
CBsA3H, IMapaMCTpUu3alusd

Jlexus,
nabopatopHas
paborta

1. U3noxxeHne TeOpeTHYECKOro MaTepuana
(mpe3eHTanus)
2. IrpoBbIe TEXHOJIOTUH
3. [IpoekTHasT TEXHOIOTHSI
4. PemeHnne WHAMBUAYAIbHBIX 3a/1a4
5. CaMoCTOATENBHOE U3YUEHUE
TEOPETHYECKOT0 MaTepHaa

Oco0eHHOCTH MOJIETUPOBAHUS,
YUUTHIBas crieupuKy
TexHosornu 3D-neyatu

JlaGoparopHas
pabota

1. 3noxeHne TEOPEeTUIECKOT0 MaTepraa
(mpe3eHTarus)
2. IrpoBBIE€ TEXHOJIOTHH
3. [IpoekTHast TEXHOIOTHS
4. PeleHre WHAMBUIYATbHBIX 3a/1a4
5. CamocrosTenbHOE U3yYeHUE
TEOPETUIECKOTO MaTepraia

Autodesk Fusion 360. Oxcnopt
1 nieyaTh Ha 3D-npuHTEpe.

JIaGoparopHas
paborta

1. 3noxxeHune TeOpeTHIeCKOro Marepuana
(mpe3eHTanus)
2. IrpoBbI€ TEXHOJIOTHH
3. Perenre MHIMBUAYATBHBIX 32124
4. CaMocTosITeIbHOE U3YUEeHUE
TEOPETHYECKOTO MaTepHana

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

1. 3nosxeHne TEOPETUIECKOTO MaTepraa
(mpe3eHTarus)

Jlexims, 2. ITpoGiieMHas JIEKITUs
O6nacTh NpUMEHEeHus
N naboparopHas 3. UrpoBbie TEXHOJIOTHUU
AJIUTUBHBIX TEXHOJIOTUIA
paborta 4. Pemienrie MHAUBUAYATBHBIX 3a/1a4
5. CaMocTOATEIHHOE U3YUCHUE
TEOPETUYECKOr0 MaTepralia

Jleknus, 1. M3nokeHue TeOpeTUIECKOro MaTepuaia

Knaccudukanus 3D-npunrepos

nabopaTopHas

(mpeseHTarus)




paborta 2. rpoBbIe TEXHOJIOTUH
3. MeTtobl rpynnoBOro peuieHus
TBOPYECKHX 3a/1a4 (MO3TOBOU IITYPM)
4. Pemenne MHOUBUAYAIbHBIX 3a/1a4
5. CamocrosTenbHOE U3Y4YCHUE
TEOPETUYECKOT0 MaTepuaia

1. U3noxxeHne TeOpeTHYeCcKOro MaTepraa
(mpe3eHTanus)
2. IrpoBbIe TEXHOJIOTHH
3. MeTobl rpynInoBOro peuieHus
TBOPYECKHX 3a/1a4 (MO3TOBOH IITYpM)
4. Pemenne MHOUBUAYAIbHBIX 3a/1a4
5. CamocrosaTeNnpHOE H3YUCHHE
TEOPETHUYECKOTO MaTepuana

Jlexiius,
nabopaTopHas
paborta

Kunemaruka u mexaumnka 3D-
MIPUHTEPOB

1. 3noxeHune TeOpeTHYeckoro Marepuana
(mpe3eHTanus)
2. [IpoGnemHuas nexums
Jlexuus, 3. UrpoBbie TEXHOJIOTUU
nabopaTopHas 4. MeTtoabl rpynIoBOro pereHus
paborta TBOPYECKHUX 337124 (MO3TOBOH HITYPM)
5. Pemienyrie nHAMBUYaNbHBIX 33734
6. CaMOCTOSATEIEHOE U3yUCHHE
TEOPETUYECKOI0 MaTepuania

Knaccudukanus marepuaaoB
s 3D-nievatn

1. 3noxeHne TEOPEeTUIECKOTO MaTepraa
(mpe3eHTarus)
2. IrpoBBIE TEXHOJIOTHH
3. Metoibl rpynIoBOro peueHus
TBOPUYECKHUX 3a7a4 (MO3rOBOM LITYPM)
4. Pemienue WHAMBUIYaIbHbIX 33734
5. CaMoCTOATENBHOE U3YUEHUE
TEOPETUYECKOr0 MaTepuasia

[TporpammHuoe oOecrieueHue st Jlexrus,
MOJATOTOBKH MOJICTICH, TOHITHE nabopaTopHas
craiicep paborta

1. 3noxeHne TEOPETUIECKOTO MaTepraa
(mpe3eHTarus)
2. IrpoBBIE TEXHOJIOTHH
3. MeToibl rpynInoBOro peteHus
TBOPUYECKHUX 3a7au (MO3rOBOH ITYPM)
4. Pemienue WHAMBUIYaIbHbIX 33734
5. CaMocCTOATENBHOE U3YUYEHUE
TEOPETUYECKOr0 MaTepuasia

Jlexims,
Hactpoiiku mapameTpoB neyaTu nmabopaTopHas
pabota

1. VI3noxeHune TeopeTuyeckoro Marepuana
(mpe3eHTarus)
Jlexuus, 2. [IpoGneMHast neKIus
nabopaTopHas 3. UrpoBble TEXHOJIOTUU
pabora 4. Pemennie HHAUBUAYAIbHBIX 3a/1a4
5. CamocrosTenbHOE U3yYeHUE
TEOPETHYECKOT0 MaTepraa

[TocTobpaboTka pacrneyaTaHHBIX
1531 (S 05051

[IpenogaBanre y4eOHOM JUCHUIUIMHBI CTPOUTCS HA COYCTAHUHU JICKIIHM,
7a00paTOPHBIX 3aHATUM M PA3IMYHBIX (OPM CaAMOCTOATENIBHON paboThl CTynEeHTOB. B

mponecce OCBOCHHA JUCHUINIMHBI MCIIOJB3YIOTCA CICAYIOIIHC O6pa3OBaTeJ'H>HI)Ie




TEXHOJOTHH, CHOCOOBI U METOAbl (POPMUPOBAHUS KOMIIETEHIMH: TpPaTUIMOHHBIE U
npoOJIeMHbIE JIEKIIMH, TPAKTUYECKUE 3aHATHS B KOMIIBIOTEPHBIX KJaccax, UTPOBbBIE
TEXHOJIOTUH, BBHINOJIHEHHNE KOMAaHIHBIX U WHAMBHIYaJbHBIX 3aJaHUNA B IPOCKTHOM
3anore. CamocTosiTenbHasi paboTa CTYJEHTOB OpraHu3yercs B (opme KOMaHIHOTO /

HWHAUBUAYAJIBHOT'O ITPOCKTA.

IV. OueHounble MaTepuabl 1J NMPOBeACHUS TeKyHIeld U MPOMEKYTOYHOM
aTrecTanun
Jlsi1 mpoBeieHUsl TEKYIIeill U MPOMEe:KYTOUHOM aTTeCTALMU:
VYK-1. CnocobeH ocymecTBIsATh MOUCK, KPUTHUECKUI aHAIU3 U CHUHTE3 MH(OpMaluu,
MIPUMEHSTh CUCTEMHBIN IMOIXO0/1 JIJIs1 PEIIEHUS TOCTABICHHBIX 33/1a4
VK-1.1. AHanuzupyeT 3a7a4y, BbIIENsAA €€ 0a30BbI€ COCTABIISAIOIINE;
VYK-1.5. PaccmaTtpuBaeTr u nmpeaiaraetT BO3MOXKHBIE BAPUAHTHI PEIICHUS MOCTABICHHOM
3a/1a4M, OLIEHUBAsl UX JOCTOMHCTBA U HEJOCTATKH.
3apanme. HapucoBare cxemy mporecca 3D-nedatn mo merogam FDM u SLA,
yKa3aB BO3MOXHBIE MPOOJIEMBI B MIPOIECCE U3TOTOBJICHUS U3ACTUN U ITyTH UX PEIICHHUS.
Coco0 arrecraluu: TBOPYECKOE 3aJaHUE
Kpurepuu oueHku:
o (Cxematuzansi Tiporiecca (cmocod W 3a/eiCTBOBaHME  MPOTPAMMHBIX
MPOIYKTOB) (110 5 6aUIOB);
e OdopmieHre BBISIBICHHBIX TIPOOJIEM U ITyTel uX perieHus (10 3 6ajuioB);
e OpUTrMHATBHOCTh TMPEACTABICHUS CXEMbl (YYUTBIBAETCS HCIOJIb30BAHUE
MPOTPAMMHBIX TIPOTYKTOB) (10 5 OAIIOB);
e lcnonp30BaHUE UCTOUHUKOB (110 2 OAIUIOB).

HUTOI'O: 15 6amios.

OIIK-2. Cnoco0OeH mpoBOAUThL HayYHbIE HCCIeA0BaHus (PU3UIECKUX 0OBEKTOB, CUCTEM
U TIPOIIeCcCOB, 00pabaThIBaTh U MPEACTABIATH IKCIIEPUMEHTATIBHBIC TAHHBIE!
OIIK-2.2. Pemaer TeopeTHyecKkue 3aqaddl W TPOBOAUT MOJAEIUPOBAHUE (PUIUUECKUX

O6BCKTOB, CHUCTCEM M IIPOLECCCOB B paMKaX HAYYHOI'O UCCIICIOBAHUS.



3ananme: [Iposectu psn sxcnepumenToB (10 u Gonee) mo meyaTu ofHON HOPMBIL,
M3MEHSST HACTPOUWKY craiicepa U JOOMBasICh HAMTYUIIET0 KaueCTBa UTOTOBOTO M3JIETIHSI.
B kauectBe pediexcuu 3adUKCUpOBATh MapaMeTphbl ONTUMAIBLHON CKOPOCTU U
KadecTBa B BUJE 3aBUCHUMOCTEH, ONTMCATh TOBEPXHOCTH PACIICUaTaHHBIX U3JCIHHA TyTeM
3pUTETBHOTO U TAKTUIHLHOTO OCMOTPOB.
Cnoco0 arrecranuu: MICbMEHHBIN
Kputepum onenku:
e BrlsBieHa 3aBUCHMOCTb (Y4EM BBIIIIE CKOPOCTh, TEM HIDKE KauecTBO U JIp.) (10 5
0asuIoB);
e OmnmcaHne 3aBHCUMOCTH CKOPOCTH OT KadecTBa IPEICTABICHO Pa3BEPHYTO U
EMKO (TTOCITe BU3YaJTbHOTO U TAKTHIILHOTO OCMOTPOB) (J10 8 6aslioB);
e OnpeneneHbl BTOPOCTENEHHBIE XapaKTEPUCTUKU, BIMSIONIME HA KadyeCTBO
rieyaTH (BbICOTA CJIOS, TIOTOK U Jp.) (110 7 OaiioB).

HUTOI'O: 20 6annoB.

OIIK-3. CnocobeH uCIoJb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIE TEXHOJIOTHMH H
IpPOrpaMMHBIE CpEACTBA MpPHU PELICHUH 3adad NpOo(ecCHOHATBHOM J1eATENbHOCTH,
coOmrofias TpeboBaHust HHPOPMAIIMOHHON 6€30MaCHOCTH
OIIK-3.1. Mcnonb3yer coBpeMeHHble MHPOPMALIMOHHBIE TEXHOJOTUN U MPOTrPaMMHBIE
cpeacTBa st 00pabOTKH M aHAIN3a JTAHHBIX;
OIIK-3.2. [Ipumensier nHGOPMALIMOHHBIE TEXHOJIOTMM U MPOrPAMMHBIE CPEACTBa IS
MOJEIIUPOBaHUS (PU3MUECKUX MPOLECCOB.

3aganue: Pacronoxuth npeoCcTaBIEHHYIO MIpernoaBaTesieM MOJENb B (popmare
.stl B cnalicepe Cura Takum oOpa3om, 4ToObl B TIpoIlecce NeyaTd ObLIO CO37aHO
MUHUMAaJIbHOE KOJMYECTBO MOJJCPKUBAEMBIX CTPYKTYp, U IMpPH 3TOM o00Iee Bpems
MeYyaTH He BBIXOJMUJIO 33 PAMKH YCTAHOBJIEHHOTO BPEMEHHU.

Cnoco0 arrectanuu: padora B 10

Kpurepuu oueHku:

e JlyMTenbHOCTH OOIIEr0 BPEMEHH Me4aTH OCHOBHOM MOJIETH Y NOAJEpKeK (110 3

0asuIoB);



e KommuectBo MmomAepKMBAEMbIX CTPYKTYp M HX PACIOJOKEHHE, C Y4eTOM
TeOMETPUU MOZEIH (110 5 OaUIOB);
e Tun noxaepskex (110 3 6aUIoB);

e Cnoco0 ynaneHus NoafepskeK mocie neyaru (4 6auion).

HUTOI'O: 15 6aios.

V. YueOHo-MeTOAN4YEeCKOe U HH(PopMALIMOHHOE 00ecneyeHue JUCIUTITIMHBI
1) PexoMeHniyeMast tureparypa
a) OcHOBHas JUTEpaTypa

1. AnnuTHBHBIE TEXHOJIOTHM M Marepuajbl: ydeOHoe mocobue / A. U.
I'opynos; I'opynos A. U. - Kazanp: KHUTY-KAMU. - 56 c. - ISBN 978-5-
7579-2360-4.;

2. OCHOBBI aITATUBHOTO TIPOM3BOJICTBA: YI€OHO-METOAMUIECKOE TTocooue / A.
N. T'opynos, A. P. laiicuna, A. X. I'mnemytaunos; ['opyHoB A. W.,
laiicuna A. P., I'mnemytounoB A. X. - Kazans: KHUTY-KAMN. - 16 c. -
ISBN 978-5-7570-2361-1;

3. TexHonoruu aJJIMTUBHOTO MPOU3BOJCTBAa : yueOHoe mocobme / C. B.
KameneB, K. C. Pomanenxo; C.B. KameneB, K.C. PowmaHeHKO;
MunucrepctBOo  oOpasoBanusi M Hayku Poccuiickoit  ®Depnepauuu;
OpenOyprckuit  ['ocymapctBennslii  YHuBepcutrer. -  OpeHOypr:
OpenOyprckuii rocyaapcTBeHHbd yHuBepcuter, 2017. - 145 c.: mn. -
bubGmmorp. B xH. - http://biblioclub.ru/. - ISBN 978-5-7410-1696-1.

6) JononHuTenbHas auTepaTypa

2) [IporpammMHOe oOecrieueHue

a) JInIieH3MOHHOE MPOTPaMMHOE 00eCTICUCHUE
1. Autodesk Fusion 360

0) CBOOOHO pacrpocTpaHsIeMOe MPOrpaMMHOE 00eCIICUCHUE
1. Cnaiicep Cura (Bepcus 4.9.1 u HoBee)

3) CoBpemenHnbie ipodeccroHanbHbie 0a3bl JaHHBIX U HH(HOPMAIIMOHHbIE



CIIPaBOYHBIE CUCTEMBI
4) Ilepeyenr pecypcoB HH(DOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON  CETH
«HTEepHET», HEOOXOAUMBIX /11 OCBOCHUS AUCIUTLIAHBIL:

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

Caiit nayuynoi oubanoreku TBI'Y (http://library.tversu.ru);

DnekTponHas oubnmoTeunas cuctema http://biblioclub.ru;

http://www.ixbt.com/printer/3d/3d tech.shtml ;
http://3dtoday.ru/wiki/high filament/ :

http://3dtoday.ru/wiki/modeling photoshop!/ ;

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

O N o g Bk~ W N

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. Meroauueckue MaTepuajgbl s 00y4YalIIUXCS 1O OCBOEHHIO
TUCIATITIMHBI

Oprann3ys CBOIO Yy4eOHYIO padOTy, CTYACHTBI JOJIKHBI, BO-TIEPBBIX, BBHISBUTH
PEKOMEHIyeMbIi PEKUM U XapakTep yueOHO#l paboThl MO M3YUYEHUIO TEOPETUUECKOTO
Kypca, TPaKTHYECKOMY TPUMEHEHUIO H3YYCHHOTO MaTepHaia, I10 BBITOJHCHHIO
3alaHuidl  JIJIT  CaMOCTOSTENIbHOM pPa0OThl, MO WCIOJIB30BAHUI0 WHOOPMAIMOHHBIX
TEXHOJIIOTWA u T.J. BO-BTOpBIX, O3HAKOMUTHCS C YKa3aHHBIM B METOJIUYECKOM
Marepuaie 10  JUCIHMIUIMHE  TIEPeYHeM  y4eOHO-METOJAMYCCKHX  W3JIaHHMH,
PEKOMEHIyeMBIX CTYIACHTaM JJisi TIOJTOTOBKM K 3aHSATUAM W  BBIMOJHEHUS

CaMOCTOSTENbHON pabOTHI.


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/
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/

CamocTtosiTenbHast paboTa CTYIAEHTOB, MPEIyCMOTPEHHAss Y4YEOHBIM ILIAHOM,
JOJKHA COOTBETCTBOBaTh Oosiee INIyOOKOMY YCBOEHHIO H3y4aeMoro Kypca,
dbopMHUpOBaTh HABBIKA MCCIEIOBATEIbCKONH PabOTHI M OPUEHTHPOBATH CTYJIEHTOB Ha
yYMEHHE MPUMEHSITh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE.

1. Paborta ¢ y4eOHBIMH ITOCOOUSIMHU.

{15l TOMHOLIEHHOTO YCBOEHHUS Kypca CTYAEHT AOJDKEH, MPEXKIE BCETO, OBIANETh
OCHOBHBIMU MOHATHSAMH 3TOW JUCUMIUIMHBI. HeoOXO0AMMO YCBOUTH ONpENeSCHUs H
NOHATHUS, YMETh MPUBOAUTH HX TOYHbIE (POPMYIUPOBKH, NPUBOIUTH MPUMEPHI
00BEKTOB, YJIOBJIETBOPAIOIINX 3TOMY omnpeneneHuto. Kpome Toro, He00OX0aUMO 3HATH
Kpyr (akToB, CBSI3aHHBIX C JAHHBIM NOHATHEM. TpedyeTcsl Takke 3HATh CBS3H MEXIY
MOHSATUSMUA, YMETh YCTaHaBIMBATh COOTHOIICHHS MEXIY KiaccaMu OOBEKTOB,
OMHUCHIBAEMBIX PA3TUYHBIMU TOHSATHUSIMHU.

2. CaMOCTOSITEIILHOE HU3YUYCHUC TCM.

CamocTrosiTenbHast paboTa CTyJIEHTa SIBISIETCS Ba)KHBIM BUJAOM JESTEBHOCTH,
MO3BOJISIOIIMM  XOpOIIO YCBOWTH HM3y4aeMbld NpeIMET W OJHUM W3 YCJIOBUU
JOCTHMKEHHMsI ~ HEOOXOIMMOTO  KadecTBa  IMOATOTOBKM U IPO(ecCHOHATBbHOU
IIEPENOATrOTOBKM  crienuanucToB. OHa MOpenanosaraT CamMoOCTOATENBHOE HW3YYEHHE
CTYACHTOM pPEKOMEHJIOBaHHOW y4eOHO-METOAMYECKON JIUTEepaTypbl, pa3IudHbIX
CIPABOYHBIX MaTEPHUAIIOB, BBICTYIUIEHHE C JIOKJIAJOM, IMOArOTOBKY K JICKUMOHHBIM M
MPaKTUYECKUM 3aHATHUSM, TOATOTOBKY K 3aU€Ty.

3. [loaroToBka K NpakKTUYCCKUM 3aHSATHUSIM.

[Ipy mnOAroTOBKE K MPAKTHUUECKUM 3aHATHSIM CTYJIEHTaM PEKOMEHJYETCs
cle0BaTh METOAMYECKUM pPEKOMEHAAIMsAM MO0 paboTe C y4eOHbIMHU MaTepuajiaMH,
MIPUBEICHHBIM BBIIIIC.

4. CocTaBIeHUE KOHCIIEKTOB.

B koncnekTe OTPa’XCHBI OCHOBHBIC ITOHATHUA TCMEIL. I[J'I?I HarjsiaHOCTH U y,HO6CTBa
3aIIOMUHAHUS UCITOJIB3YIOTCA CXCMbI U Ta6JII/IHI)I.

5. IloaroroBka K 3a4eTy.

HpI/I IIOATOTOBKC K 3a4CTy CTYACHTHI JOJIDKHBI HCIIOJIB30BAaTh KakK

CaMOCTOATCIIbHO IMMOATOTOBJICHHBIC KOHCIICKTBI, TAK U MaTCpUAJIbl, ITIOJTYUYCHHBIC B XO/1€



nexnwid. I mosydeHus: 3a4eTa 1Mo JAUCIHIUIMHE HeoOXoaumo HaOpath MUHHUMYM 50
OalyloB B TeueHHWe cemecTpa (MUHHMAJbHAs OIEHKA — YJOBJIETBOPUTEIHHO), B
IPOTUBHOM CJIy4Yae 3a4€T CUMTAETCS HE CHAHHBIM. 3a4eT CTYAECHThl MOTYT CIAaBaTh B
BHJIE TECTA, IPOEKTHON pabdOThl MJIM YCTHOTO OTBETA MO BOMPOCAM, MPEACTABICHHBIM B
naHHOM mporpamme. g monydeHust 3adeTra HEOoOXOJUMO MPOJEMOHCTPUPOBATH
3HAHMS, HE HIKE 0a30BOro (MUHMMAJIBLHOTO) ypoBHA. [Iporieaypa olieHuBaHus 3HAHUM,
YMEHHUM, BiajieHu (YMEHUN MPUMEHSITh) U (WJIK) ONbITa ACSITEIHLHOCTH O0YyYaromMnXCs
0 JUCIUIUIMHE MPOU3BOAMTCS B paMKax OaIbHO-PEUTHHTOBOM CHCTEMBbI, BKJIHOYAs
pyOexxHyl0 u Tekymryto arrectanuu. CoriacHo mnoaxofaMm OajuIbHO-PEUTHUHTOBOM
CHUCTEMBbI B paMKaX OICHKU 3HAHUW, YMEHUM, BiIaJeHUN (yMEHUU MPUMEHSTh) U (UIIN)
OTBITA JIESITENBHOCTH JUCIUILIIMHBI YCTAHOBJIEHBI CIIEIYIOIINE ACTIEKTHI.

CopneprxaHue y4eOHOM JUCHUIUIMHBI B paMKaxX OJHOIO CEMecTpa JIEUTCS Ha JBa
Moaynsi (mepuona oOyuenus). [lo oxoHwanum wmoxayns (mepuoja OOydeHUSs)
OCYILIECTBIISIETCSA PEUTUHIOBBIA KOHTPOJIb YCIIEBAEMOCTH 3HAHHUM CTYJICHTOB.

Cpoxu poBeIEHUS] PEUTUHIOBOTO KOHTPOJISL:

OCEHHHM ceMecTp — | peHTHHTOBBIN KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS Ha §-9
yueOHOM Henene mno Tpaduky ydeOHOro mporecca, I pedTUHTOBBI KOHTPOJIb
yCIIEBAaEMOCTU — JIBE€ MOCJEIHUE HENeNu (PaKTUUECKOTO 3aBEpIICHUS CEeMecTpa IIo
rpaduky yueOHOTo mporecca.

MakcumanbHOE KOJIMYECTBO OallJIoB, KOTOPOE€ MOXET OBIThb TMOJY4YEeHO B
pe3yabTaTe OCBOCHUS JUCIHUIUIMHBI, cocTaBiaser 100 OammoB. [nsg aucuuruivH,
3aKaHYMBAIOIIKUXCSA JK3aMeHOM, 60 OaljloB OTBOAUTCA HA TEKYUIMH KOHTPOJb
(mampumep, o 30 OamnoB Ha Kaxabld Moaysb) W 40 0auioB Ha MPOMEXKYTOUHYIO
arTectanuio. s quciumuing, 3aKaHIUBAIOITUXCS 3a4€TOM, 00Iee KOJUYECTBO 0aIOB
JEIUTCS MEXAY MEPBBIM U BTOPHIM MOAYJISIMU (Hampumep, 1mo 50 6amioB Ha KaXIbld
MOJYJIb).

MaxkcumanbHas CyMMa pPEWTHMHTOBBIX OajuioB MO y4eOHOW AMCUHUIUIMHE,
3aKaHYMBAIOIIEHUCS YK3aMEHOM, 110 UTOTaM MPOMEKYTOUHOU aTTecTauu coctasisier 40

0aJlIOB.



Crynent, HaOpaBmmuii oT 20 10 49 06aiIoB BKIIOYUTENBHO, CHAAET HK3aMEH.
Crynenty, HaOpaBmiemy MeHnee 20 6anioB, B SK3aMEHALIMOHHOW BEIOMOCTU CTABUTCS
OLIEHKA «HEYJIOBJIETBOPUTENbHO». [IpuMeHsercs cieayronas IKaua rnepeBoja 0auios
B o1leHKH: OT 50 110 69 — ynosnerBopureiibHO, 0T 70 10 84 — Xopo1io, oT 85 U BIIIE —
OTJINYHO.

BosmooicHvle 6onpocsl no oucyuniune:

1. Kakue cymectByror TtexHonoruu mnedaru? HaszoBute He wmeHee 3-X
Pa3HOBUIHOCTEH;
2. HazoBurte 4 (d4eTbipe) NPUHIMIHAIBHO pa3Hble TexHoJoruu 3D-nevary;
3. HazoBute 5 (msaTh) Haubosee pacmpoOCTPAaHEHHBIX KHHEMATUK Y
TEPMOIIOJIMMEPHBIX 3 D-NpUHTEPOB;
4. Kak Ha3pIBaJIOCh JBWXEHUE, TMOCTYJHMPYIOIEE NPUHIUI "TPUHTEPHI
JIOJKHBI [1€4aTaTh MPUHTEPHI'"?
5. B Kkako#l TEXHOJOIMHM UCHOJb3YETCsS MOJWIAKTHII B KaYECTBE PACXOJIHOTO
mMarepuaa’?
Bo3morkHa 11 myneTunBeTHAs nedats B FDM texHonorun?
HazoBute camblii pacipocTpaHeHHbI KOHTpoJuiep 11 3 D-npunTepos;

Kakoit ¢akrop onryrumo ycnoxusieT nporecc nedatd AbC miactukom?

© © N o

Kakoit tun pmucmmes Ha gomammux DLP 3D-mpunTepax mo3BosisieT

NOOUTHCSI MAaKCUMAJIbHOTO KayecTBa MevyaTh?

10.Kax Ha3piBaeTCs TUII TPOTpaMM JjIsl TOJATOTOBKM 3amanus nis 3D-
npuntepa? (G-Code)

11.HazoBuTe camblii pacnpOCTpaHEHHbIA TUIl anmapatHod mnpommuBku 3D-
MPUHTEPA,;

12.B xakoMm (opmate coxpansroTcs 3ananus i 3D-neuatu?

13.HazoBurte 6 (mects) mporpamm ais 3D-monenupoBaHus?

14.Bcerna g KOJIMYECTBO NOJMIOHOB BIIMSIET HA KAUECTBO MOJEIN?

15.Yem oTnruaroTcs 001auHbIe TPOrpaMMbl OT odIiaiiH?

16.Kak naspiBaercs tun 3D-monenupoBanusi, mpuMeHsembii it 3D-neuatu?

17.Ha3zoBute riaBHbIM Npu3HaKk kadyecTBeHHOU 3D-monenu nis 3D-nevaty;



18.B kakoit yactu 3D-Moaenu 3ak0AMPOBaH LIBET U CBOMCTBA MOBEPXHOCTU?

19.HazoBute Mmoaynu 11t MmogenupoBanus Bo Fusion 360 (MunumywMm 3);

20.Kakoe MuHHMMaNbHOE KOJIUYECTBO ACKH30B/ckeTuen (Sketch) Tpebyercs
I co3anus Gurypbl/hopMbel HHCTpyMeHTOM Loft?

21.Kakue cymiecTByoT TpeOoBaHus 411 Mojienu 1oj 3D-neyaTs?

22.Kak coxpanuth Mojielb s 3D-meuatu?

23.1I3 xakux MPOCTEHIINX 3JIEMEHTOB COCTOUT Jr00asi monuroHanbHas 3D-
Moaenn?

24.HazoBuTe caMmylo MOIMYJISIPHYIO MpOrpamMMy JAJisi UCTIpaBiieHUs apTedaKkToB
3D-Mmonenen;

25.Kaxk nepeiiTu B peKuUM MPSIMOT0 MOACIUPOBAHUS?

VI1l. MaTepuajibHO-TeXHUYeCKOe o0ecriedeHne

1. KommbroTepHoe obopyaoBanue (Hoctyn K ceTu HTEepHET) U OprrexHuKa,
HeoOxoaumas JUISL obecneveHus HAyYHO-UCCIIEI0BATENHCKON
JIEATEIIbHOCTH CTYJICHTOB OaKajaaBpUara;

2. Jluuensuonnas mnporpamma Fusion 360 na kxaxmom [IK (monb3oBartenb
OyAeT 3aXxOAuTh TMOJ CBOMM JIOTUHOM, KOTOPBIA paHEe 3aperuCTPUPYIOT
CaMOCTOSITEILHO);

3. Jlunensnonnas mnporpamma Cura, B mocleHEeH Bepcum (ciaicep IS
noAroToBku (aiinos noj 3D-nevats);

4. DLP mnpoektop mis AEMOHCTpaluu TMpe3eHTanuii u mporeccoB 3D-

MOJCIUPOBAHMA.

VIII. CBenenusi 00 00HOBJIeHUM padoyeil MporpaMMbl AMCHUILIMHBI

Ne r.m. OOHOBNEHHBIN pa3aen Onucanne BHECEHHBIX PexBu3NTHI TOKyMEHTA,
paboueii mporpaMmbl WU3MEHEHUN YTBEPAUBLIETO
JICITUTINHBI M3MEHEHUs
1.




