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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunza 51.B.10 PoboToTexHruecKre CUCTeMBbI M TPOTOTUITUPOBAHNE OTHOCUTCS K UacTH,
(opMrpyeMoii yuacTHUKaMu 00pa30BaTe/IbHBIX OTHOLIIEHHH 00pa30BaTeIbHOM TPOrPaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
YK-2: CnocobeH HYK 2.1: 3Haem HYK2.1: 3aodaHus
onpedensimb Kpy2 Heobxo0umble 0415 3Hamb Onpoc SK3AMEH:
3a0a4 6 PAmMKax ocyujecmeneHus — Heobxodumbie o Pecpepam KOHMDObHbLE
nocmaeneHHoll yenu . p
npogeccuoHanbHol ocyujecmeneHusi
u ebibupams . 60npochl
OesimenbHOCMU NPABOBble npogeccuoHanbHol
onmumasnbHble
Cnocobbl ux HOpMbI U Memoo0102Ui0 desime/bHOCMU NPABO8ble

peweHus, ucxoos u3

npuHamus ynpae/aeH4eckux

HOpMbl,

delicmayioujux pelueHuli; SKOHOMUUecKue — 3KOHOMUYECKUe OCHOBbL
npaeosbix HOpM, OCHOBbI NPOecCUOHANbHOII npogeccuoHanbHou
umeroujuxcsa dessmenbHOCMUL. desime/ibHOCMU.
pecypcoe u HYK 2.2: Ymeem
OzpaHuUenull aspabambieams naaH

pap ’ YK 2.2:

onpedensmb yesnegble smanbl u

Ymemb

OCHOBHble Hanpae/neHust
pabombi, 8bibupamn
onmumasbHble cnocobbl
pewieHuUst N0CMasneHHbIX
3a0au, ucxoos u3
Oelicmeylowjux npagosbix
HOPM, UMEIOWUXCS pecypcos u
o2paHuveHul.

HUYK 2.3: Bradeem
MemoOouKoll op2aHu3ayuu

npoexkmHotl desimenbHOCMU.

— paspabambi8amb NAaH,
onpedensimb yesb U OCHOBHble
HanpaeneHusi pabombl npu
npoeKmuposaHuu
00NnoMHUMENbHbIX
06pazoeamenbHbIX NPOPAMM;
— 8blbUpamb oNMUMA/bHble
cnocobbl U mexHono2uu
NpoeKmuposaHust
00NoMHUMeNbHbIX

06pazoeamesbHbIX NPOPAMM.

HNyK 2.3:

Bnademb

— Mamepuanom OUCYuUNIUHbl Ha
YPOBHe, no3eosrouem
¢opmynupoeams u pewuamso
3a0auu, 803HUKarowue 8 Xxooe
npoekmHoti desimeabHOCMU U
mpe6yiowjue yenybaeHHbix

npogeccuoHanbHbIX 3HaHUL




IIKP-4: CnocobeH
oceaueamb u
aHanusuposamn
6a3zoeble HayuHo-
meopemuyecKue
npedcmaeneHust o
cywHocmu,
3aKOHOMEpPHOCMSIX,
npuHyunax u
ocobeHHOCMAX
sieneHull U npoyeccos
8 npedmemHotl
obnracmu

HUIIKP 4.1: 3Haem
codepoicaHue, CyujHoCMb,
3aKOHOMEepHOCMU, NPUHYUNDI U
0CcobeHHOCMU U3yuaembix
sieneHull U npoyeccos,
6asosble meopuu 8
npedmemuoil obaacmu, a
makaice posb yuebHo20
npedmema/ 06pazoeamenbHoll
obaacmu e ¢popmuposaruu
HAayuyHOUl KApMUuHbl MUpd;
0CHOBbI 0OUjemeopemu4ecKux
ducyunauH 8 obveme,
HeobXxo00uMoM 0451 pewleHust
npogeccuoHanbHbIX 3a0au.
HUIIKP 4.2: Ymeem
aHaausuposamsb 6a3oeble
Hay4HO-meopemuyeckue
npedcmaegneHus 0 CywHocmu,
3aKOHOMEPHOCMSIX,
npuHyunax u ocobeHHocmsx
u3yuaembIx igAeHull u
npoyeccog 8 npedmemHoti
obaacmu 3HaHuil.

UIIKP 4.3: Baadeem
PasauyHbIMU Memooamu
aHaAU3a OCHOBHbIX Kamez2opuli

npedmemuoli obaacmu 3HaHutl.

UIIKP 4.1:

3Hamb

— CyWHOCMb, 3aKOHOMepHOCMU,
npuHyunbl U 0cobeHHocmu
u3yuaemblx figaeHull u
npoyeccoe, 6a3ogble meopuu 6
npedmemuoil obaacmu
pobomomexHuKa, a makaice po/b
yuebHo20 npedmema/
obpazosamesbHoOU 0baacmu 8
¢opmupoearuu HayuHoll

KapmuHbl Mupa

UIIKP 4.2:

Ymemb

— aHaauzuposeams 6azoeble
HayuHo-meopemuueckue
npedcmasneHust 0 CywHoCcmu,
3aKOHOMePHOCMSAX, NPUHYUNAX U
0COBEHHOCMAX U3yuaembix
si8/1eHull U npoyeccos 8
npedmemuoll obaacmu 3HaHUll

pobomomexHuke

UIIKP 4.3:

Bnademsb

- pasAu4HbLMU Memodamu
aHaNU3a OCHOBHbIX Kame20puil
npedmemuoll obaacmu 3HaHUll

pobomomexHuke

3aodaHus
Onpoc
Pegpepam

OK3ameH:
KoumponbHble

801npocbl

3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI

3.1 TpyAa0eMKOCTb AUCLUII/IUHBI

3a04Has

O011as TPy/J0eMKOCTBD, 3.€e. 4

Yacos o yue0HOMY IJIaHY 144

B TOM UYHCIIe

ay/JUTOpPHBIe 3aHATHA (KOHTaKTHasi padoTa):

- 3aHATHUSA JeKIMOHHOI'0 THIA

- 3aHATHS CEMHHAPCKOro THINa (MpaKTHYeCcKue 3aHATHs / 1abopaTopHbIe PaGoThI)

- KCP 2

caMmocTosATe/IbHasA paboTa 129

ITpomexyTouHas arrecTanysa 9
JK3aMeH

3.2. CojepxkaHve IUCLIUNIVNHBI




(cmpykmypupogaHHoe no memam (pazdenam) C yKasaHueM OMEe0eHHO20 HA HUX Koauuecmed

akademMuyecKux uacos u 8uobl yuebHbix 3aHsamull)

HavmeHOBaHMe pa3[ie/sioB U TeM JUCLUILIHBI Bcero B TOM UHC/Ie
Yackl
( ) KonTakTHast pabora (pabota Bo
B3alMO/IeICTBUM C IIperiojjaBaTesem),
Yachkl U3 HUX
aHSITHS CamocTosTe/nbHas
CEeMHHApPCKOro pabora
3aHsTHS THMAa obyuarowerocs,
JIEKLJUOHHOTO | (MpakTHueckue | Bcero qacel
THIa 3aHsATHs/Tabopa
TOpPHbIE
paboThI), Uacel

b b b b b

0 0 0 0 0
Tema 1. OcHoBHbIe noHATHS1 3D MOZeMPOBaHKS U TPOTOTUIIMPOBAHUS 33 0 1 1 32
Tema 2. 3D mMozienvipoBaHue ¢ ucronb3oBanueM FreeCAD 33 0 1 1 32
Tema 3. 3D mopenvpoBanue ¢ ucrnosns3oBaHueM OpenSCAD 33 0 1 1 32
Tema 4. MeTo/;, KOHEUHBIX 3/71eMEHTOB /i/I aHa/Iri3a MeXxaHUueCKHUX CBOMCTB 34 0 1 1 33
3D mopeneit
ATrecrarus 9
KCP 2 2
HWTtoro 144 0 4 6 129

Copiep>kaHue pa3/e/ioB U TeéM JUCIUILTUHBI

Tema 1. OcHoBHBIe nOHATHA 3D MOJeIUpoBaHus U IIPOTOTUIIUPOBAHNUS
OcHoeHneble noHsTHS 3D MogenupoBanysi. OCHOBHBIE TIOHSTHS POTOTUNIMPOBaHUs. KoMIibioTepHast rpaduka.

3D reomeTtpusi. KoopiuHaTHBIE CUCTEMBI, KOOPJMHATHI 00bEKTa U 0CH BpaiijeHHs. MeTo/bl 3D Mo/ieTMpOBaHMS.

MaremaTtuueckoe ripezictaBiedre 3D 00bekTOB. ITpeicTaBieHre KPUBBIX U MOBepxHOocTel. O630p mporpamm

nist 3D MozieTMpOBaHUs C OTKPBITHIM UCXOJHBIM KoZioM. @opMarthl daiiioB Ass xpaHenus: 3D mMozenei.

Tema 2. 3D mogenuposaHue ¢ ucnosb3osanveM FreeCAD

3D Mozenrporanue ¢ ucrosb3oBanueM FreeCAD. Hapwurarus B 3D npoctpaHcTBe. PaboTa ¢

rapaMeTprueCcKUMU 00beKTaMH. C ucrob3oBaHreM FreeCAD. PaboTta c HHCTpyMeHTapUsMH C

vcnonb3oBaHueM FreeCAD. M3yuenue nnctpymenTa Part. M3yuenue nnctpymenra 2D Drafting. Bepcrak

pucoBanue Sketcher. Bepcrak PartDesign. UnctpymenTt Drawing. UHcTpymeHT Mesh.

Tema 3. 3D mogenupoBaHue ¢ ucnosis3osanieMm OpenSCAD

3D mogenmupoBaHue ¢ ucrnoab3oBaHreM OpenSCAD. MuTepdeiic monk3oBarens nporpaMmMbl OpenSCAD.
Beegenve B 1361k OpenSCAD. Tumbl JaHHBIX, IlepeMeHHble U BeKTopa. 3afiaHue 2D npuMUTHUBOB (KBaZpart,

KPYyT, MHOTOYTO/IbHUK). Co31anre 3D npuMuTHBOB (Ky0, cdepa, MMHAp, MHOrorpaHHUK). Co3zanue 3D
Mo/iesielt Ha ocHoBe 2D Moenieli. OcHOBHBIe Tpeobpa3oBanus ¢huryp. byreBble orepaifun Haji GUTypaMu.
YcoBHBIE U MTepaTHBHBIE PYHKLMHA. MaTemMaTuueckue ornepatopsl U QyHKuMU. Co3ZaHue 1oJib30BaTenbCKUX

byHKIMi 1 Mozyeld. ViMropTrpoBaHue U SKcriopTrpoBaHue 00bekToB B OpenSCAD. 3D MojenpoBaHue ¢
ucrosb3oBanreM Blender. Co3ganue 3D 06B5eKTOB € TOMOIIIBIO TIPUMUTHBOB C UCTIO/IB30BaHeM Blender.

00630p unTepdeiica mporpammsl Blender.

Tema 4. MeTo/; KOHEUHBIX 37IeMEHTOB [IJIsI aHa/IM3a MeXaHU4YeCckux cBoucTB 3D Mozeneit

MeTo/ KOHEeUHBIX 3JIEMEHTOB JIJisl aHa/iu3a MexaHuueckux cBoicTB 3D mogeneit. FEM Moayb mporpaMmbl

FreeCAD. ApgautuBHble TexHO/I0TMU. OCHOBHBIE TIOHATHUS 3D Moie/TMpoBaHus U MPOTOTUITMPOBAHUS.

KommproTepHas rpaduka.




4. YueOHO-MeTOAMUYEeCKOe 00ecrieyeHre CaMOCTOSITe/TbHOW Pad0ThI 00yJarouXCs

CamocrosiTenbHasi paboTta oOyuarouuxcsi BK/IOUaeT B cebsi MOATOTOBKY K KOHTPOJIBHBIM BOIIPOCAM U
3a/laHUSIM JI7Is1 TEKYIlero KOHTPOJIsi M TIPOMEXKYTOUHOM aTTeCTaldd M0 WUTOTaM OCBOEHHS JTUCLIATUIMHBI
MIPUBEJEeHHBIM B II. 5.

[ obecrieueHns CaMOCTOSITE/TILHOM PaOOThI 00YUarOIIUXCST UCTIOMb3YHOTCS:

- 37IeKTPOHHBIN Kypc "Pob0oTOTeXHIUECKIe CUCTEMBI U POTOTUITMPOBaHMUe" .

VHble yueOHO-MeTOqMUeCKIe MaTeprasbl: YueOHO-MeTOAUYeCK e JOKYMeHTbI, peryiaMeHTHPYIOLe
CaMOCTOSATE/ILHYIO paboTy:

azipeca O0CTyma K IOKyMeHTaM:

https://arz.unn.ru/sveden/document/

https://arz.unn.ru/pdf/Metod_all_all.pdf

5. @OoHA OLEHOUYHBIX CPEeACTB /I TeKYyIlero KOHTPOJIs YCleBaeMOCTH U TPOMEeXYyTOUHOM
aTrTecTalyi Mo ANCHMILINHE (MOAY/II0)

5.1 TunoBble 3afiaHus, He00X0UMBbIe /IS OLEHKH pe3y/IbTaTOB 00y4yeHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB HX OLleHUBaHHUSA:

5.1.1 TunoBble 3ajaHusi (OLeHOYHOEe CpPeJCTBO - 3afiaHMs) /ISl OIeHKH C(OopMHPOBAHHOCTH
KomnereHyuu YK-2:

3aganue 1.

1. VI3yuuth uHCTpyMeHTapuu nporpamme FreeCAD

2. Co3parthb pasnuunbie 3D zetaneli u 00BEKTOB ¢ ucnosb3oBaHueM FreeCAD

5.1.2 TumnoBble 3ajaHusi (OLEHOYHOEe CpPeJCTBO - 3afiaHHs) /ISl OIeHKH C(HOopMHPOBAHHOCTH
komnerennuu ITKP-4:

3agaHue 2.

1. I3yuuTh uHCTpyMeHTapuii iporpamme Blender

2. Co3parb pasnuunbie 3D fetasneit 1 06B€KTOB ¢ UcCTo/b30BaHUeM Blender
Kputepumu orjeHnBaHus (OL[eHOUHOE CPeACTBO - 3afiaHuA)

Onenka Kpurepuu orjeHrBaHUs

BBITIO/THEHHBIE 3a/JaHUST CO/IePKaTeIbHO MOJTHOCTBIO COOTBETCTBYIOT
MOCTaB/IeHHbIM BorpocaMm. IIpuBeeHHas HHGOPMaLUsI IPOaHATM3UPOBaHa,
OTJINYHO niepepaboTaHa, paCCMOTPEHBI 1 MPUBE/IEHBI Pa3/TMUHbIe TOUKHU 3PeHHsT
CIeLIMaIMCTOB TI0 JJAaHHBIM BoripocaM. OdopmiieHHe 3ajaHusl TIOJTHOCTHIO
COOTBETCTBYeT TpeOyeMoMy I1abI0Hy

BBINOJIHEHHBIE 33/laHUs COJlepyKaTe/IbHO COOTBETCTBYIOT [1OCTaB/IeHHBIM BOIIPOCAM.
[TpuBesneHHas B HUX UH(OpMaLUs BepHasi, HO OHa CTYZeHTOM 3aUMCTBOBaHa 13

XOpOILO
MCTOYHMKa Oe3 poBejieHus aHa/mM3a cogepykanusi. OpopmieHne 3afaHus
MOJTHOCTBIO COOTBETCTBYET TPeOyeMOMYy 11abIoHy

yIOBJIETBOPUTE/TEHO BBITIO/THEHHBIE 33/JaHUS B 11€JI0M COZIepKaTeIbHO COOTBETCTBYIOT IOCTAB/IEHHBIM

Boripocam. [IpuBesieHHast B HUX UH(GOPMALIUS Tpe/iCTaB/eHa C OITMOKaMHu.




OueHka Kpurtepuu oLieHUBaHUs

OdopmsieHre 3aZiaHus B LIeJIOM COOTBETCTBYeT TpeOyeMoMy I11abIoHy

Hey/I0BJIETBOPUTENIBHO  BorpocaM. [IpuBesieHHast B HUX MH(GOPMaLUsi Tpe/icTaB/ieHa C OLIMOKaMHu.

BBITIO/THEHHBIE 3aaHUA COAEeP>KaTe/IbHO HE COOTBETCTBYIOT ITOCTABJ/IEHHBIM

Odopmenye 3aiaHusi He COOTBETCTBYeT TpebyeMoMy 11abioHy

5.1.3 TunoBble 3ajaHusi (oLleHOUHOe cpeAcTBO - Ompoc) AnA oueHKH cOpMHUPOBAHHOCTH
KomnereHu YK-2:

Lo NT BN =

10.

[N
[N

12.

Hazosute ocHoBHbIe noHATHA 3D MozenMpoBaHus
Hazosute ocHoBHBIe MOHATHS 3D NPOTOTUINUPOBAHUS
KowmnbroTepHasi rpaduka.
KakoBbl ocobeHHOCTH 3D reomeTpum.
Ha3zosute metogel 3D MozenvpoBaHus.
KakoBbI BO3MO)KHOCTH MaTeMaTH4eCKOro rpejcraByieHust 3D 00beKToB.
HazoBute dopmartsl datinoB ass xpaHeHus 3D mogeneit
Ha3zoBute afuTHBHbBIE TEXHOJIOTUH.
OxapakTepusyiiTe si3bik OpenSCAD
KakoBbl Turbl fauHbiX B si3bike OpenSCAD.
KakogBebl nnepemenHbIe B si3bike OpenSCAD
KakogBbl BekTOpa B s13bike OpenSCAD

5.1.4 TunoBble 3ajaHusi (OLleHOUHOe cpeAcTBO - Ompoc) AnA oueHKH cOpMHUPOBAHHOCTH
komnerenuu ITKP-4:

LCOoONT RN =

_ =
_ O

e el
ISR

16.

OxapakTepu3syiTe nporpaMmmsi At 3D MozielMpoBaHusi C OTKPBITBIM UCXOJHBIM KOZOM.
Oxapakrtepu3yiiTe ocobeHHocTr 3D MojieTupoBaHKe ¢ KCIoib3oBaHreM FreeCAD
Kak ocy1jectsiisiercss HaBurauys B 3D ripocTpaHcTBe.
Kak ucrionb3yercs paboTta ¢ mapameTpuuecKkuMu ob6beKkTaMu ¢ ucrosb3oBaHreMm FreeCAD
KakoBbl 0cobeHHOCTH paboThl C MHCTPYMEHTApUsIMU C UcTosib3oBaHueM FreeCAD
KakoBbl 0cobeHHOCTH UHCTpYyMeHTa Part.
KakoBbl ocobeHHOCTH UHCTpyMeHTa 2D Drafting.
KakoBbl 0cobeHHOCTH BepcTaka pucoBaHue Sketcher.
KakoBbl ocobeHHocT 3D Mo/jeTMpoBaHMs C Hcroib3oBaHreM OpenSCAD

KakoBbl 0cobeHHOCTH UHTepdeiac rmob3oBareisi mporpammbl OpenSCAD.

UTo Takoe yC/IOBHbIE U UTepaTUBHbIE (QYHKIMH.

Ha3oBuTe MaTemMaTHueckye orepaTopbl U (YHKLUHU.

Kak npoucxoaut ummnoptupoBanre 006bekToB B OpenSCAD

Kak nmpoucxoaut skcropTupoBanie 00bekToB B OpenSCAD

B yem ocobenHoctu 3D MozieTMpOBaHUs C UCTIONB30BaHKeM Blender

Onuiure uHTepdelic mporpammel Blender

Kputepumn onjennBaHus (oLeHOUHOe CpeACcTBO - Onpoc)



OueHka Kpurtepuu oLieHUBaHUs

OT/IMYHO

BBICTAB/ISIETCSI, KOT/Ia CTY/IeHT I/y0O0KO 1 MPOYHO YCBOM/T BeCh ITPOTrPaMMHbII
MaTepHaJi, HCUepIIbIBaloIlle, M0C/IeJ0BATeILHO, TPAMOTHO 1 JIOTHUECKH CTPOMHO
€ro W3/araet, He 3aTPY/JHsIeTCs C OTBETOM TPH BHIOU3MEHEeHHWH 3a/jaHus], CBOOOHO
CTIPaBJIAETCS C CUTYAl[MOHHBIMU 33IaHUSIMU, TIPABUJIbHO 0O0CHOBBIBAET MIPUHATHIE
peIlIeH! s, yMeeT CaMOCTOSITe/IbHO 0000111aTh U U3/1araTh MaTepUall, He J0MmycKast
ommboK

XOpOLIIO

BBICTaBJISI€TCS], €C/IU CTYJEeHT TBep/i0 3HaeT IIPOrpaMMHbII MaTepuasl, FPaMOTHO U
T0 CYIIeCTBY M3/1araeT ero, He JOIyCKaeT CyLleCTBEHHbIX HETOUHOCTel B OTBeTe Ha
BOIIPOC, MO>KeT MPaBU/IbHO PUMEHSITh TeOpeTUUeCKe MOI0XKeH!s U BlajeeT
HeoOX0/IMMbIMY YMEHHUSIMU 1 HaBbIKaMM TIPH aHa/in3e MH(GOpMariin

YAOBJ/IETBOPUTE/IBHO HeZI0CTATOYHO IMpaBUJIbHbIE CI)OPMYJII/IPOBKI/I, HapylIlaeT 110C/j1e40BaTe/IbHOCTb B

BBICTABJIAETCA B TOM C/1ydae, IIpY KOTOPOM CTYA€HT OCBOMJ/I TOJIBKO OCHOBHOM
MaTepuaJ/l, HO He 3HAeT OTAE/IbHbIX ,quaneﬁ, AOIMyCKaeT HETOYHOCTH,

M3/10’KeHHH NIPOrpaMMHOI'0 MaTepurasa U UCTbIThIBaeT 3aTPYAHEHNS B BBINIOTHEHUN
aHasr3a uHbopMarum

Hey/IOB/IETBOPUTE/IBHO  1Tpo0esibl B 3HAHWM OCHOBHOT'O COJiepyKaHUsl y4eOHOM MporpaMmbl JUCLUIUIMHBI U /

BBICTaBJIAETCA CTYAEHTY, B OTBETE KOTOPOIr'o OGHapy>KI/I]II/ICb CyljeCTBeHHbIE

WJIM HEYMEHHKE WCITI0/Ib30BaTh IMOJ/JIyUe€HHbI€ 3HAHUA

5.1.5 TunoBble 3ajaHus (oneHOYHOe cpefcTBO - Pedepar) ans oneHkH chopMHPOBAHHOCTH

KomnereHynu YK-2:

N AW

OcHoBbI paboTsl co cpegoii OpenSCAD.

OcHoBblI paboTs! B iporpamme FreeCAD

MogenvpoBaHue reoMeTpUM B pa3/MUHbIX cpefiax V3yueHue nHCTpyMeHTa Part.
WctpymenT 2D Drafting.

Bepcrak pucoBanue Sketcher.

Bepcrak PartDesign.

NucTpymenT Drawing.

NuctpymeHT Mesh.

5.1.6 TunoBbie 3afiaHusa (o1jeHOUYHOEe cpeAcTBO - Pedepar) ansa oreHKH C(HOPMHUPOBAHHOCTH

kovmnerenuu I1KP-4:

A e

<

MeTopn MOCIOMHOrO HarlJIaB/IeHUS.

JlazepHas crepeosnuTorpagusi.

PoGokacTuHr.

CenekTUBHOe jla3epHOe CrieKaHue.

CtpyiiHbie MeTobl MeToabl 3D mozenupoBanusi. Co3zganue 2D nmpUMUTHBOB (KBaZpart, KPyT,
MHOTOYTOTbHUK)

Co3panue 3D npumMutuBOB (Ky0, cdepa, IUIUHAD, MHOTOTPAHHUK).

Co3panue 3D mopenel Ha ocHOBe 2D mopeneid.



8. MeTo/ KOHEUHbIX 3/IeMEHTOB /i/Isl aHa/Ii3a MeXaHuueCcKux cBoucTB 3D mMogeneit
9. BeezeHue B criocob aHamM3a MeTOAOM KOHeUHbIX 3ieMeHTOB (MKDO).
10. FEM wmopysib nporpammel FreeCAD.

Kpurepumu orjeHnBaHus (oLjeHOUHOe cpeAcTBO - Pedepar)

Ouenka

Kpurepuu oLieHUBaHUs

OT/IMYHO

CTY/IEHTOB

pedeparuBHast paboTa MOJTHOCTBIO PACKPBIBAET OCHOBHBIE BOTIPOCHI
TeopeTHUecKoro Marepuana. CTy/IeHT IPUBOIUT UHGMOPMAIUIO U3
TIePBOMCTOYHHUKOB Y M3IaHUH TIEPUOJUECKOM TIeYaTH, TIPUBOJUT NIPAaKTHYeCKHe
MPUMEPBI, B IOK/Ia/ie OTBEUAET Ha JIOTIOJHUTE/ILHBIE BOTIPOCHI MTPETo/IaBaTesst U

XOpOILO

pecdepatriBHast paboTa YaCTUYHO PaCKpbIBaeT OCHOBHbIE BOIIPOCHI TEOPETHUECKOTO
MaTepuasna. CTyZeHT NPUBOAUT UH(GOPMALIMIO U3 IePBOMCTOYHUKOB, OTBeUaeT Ha
JIOTIOTHUTE/TbHbIe BOMPOCHI TIpero/jaBaTesisi U CTyAeHTOB (TIpU J0KJIaZie), HO pU
3TOM /laeT He UeTKHe OTBeThI, 6e3 0CTaTOUHO UX apryMeHTaln

VZI0B/IETBOPUTE/ILHO

pedepaTrBHast paboTta B 00L[MX UepTax PacKpbIBaeT OCHOBHBIE BOTIPOCHI
TeopeTUueckoro Marepuana. CTyieHT NPUBOJUT UH(OPMALIHIO TOJBKO U3
yueGHUKOB. IIpy 0TBeTax Ha /IOTOTHUTE/IbHBIE BOTIPOCHI B JIOK/Ia/ie IyTaeTcsl B
OTBeTax, He MOXKeT JaTh MOHATHBIM U apryMeHTUPOBaHHbIN OTBET

Hey/I0B/IETBOPUTETBHO

Marepuana

pedepaTrBHast paboTa He PaCKpbIBaeT OCHOBHBIE BOITPOCHI TEOPETUUECKOTO

5.2. OnucaHue MIKaJ/l OLeHHBAHNsA Pe3y/IbTaTOB 00y4eHHs 10 JUCIUIUIHHE NTPH MPOMEe)XXYTOUHOH

aTTecTaluu
IIIkana oueHuBaHusA C(h)OPMHUPOBAHHOCTU KOMIIETEeHI[UI
YpoBeHsb
¢)OPMUPOBAHHOCTH | hey 0B TeTBOPHTE/IBH
KOMIeTeHuuii o YAOBJIETBOPUTE/IHHO XOpOLL0 OT/INYHO
(uHAMKaToOpa
JOCTHXEHHUs
KOMIeTeHI[UH)
He 3aYTeHO 3aUTeHO
YpoBeHb 3HaHU B
. MuHHMaIbHO obbeme, YpoBeHb 3HaHUH B
YpOBeHb 3HaHUM HIKe o
JIOTyCTHUMBIN yPOBEHb | COOTBETCTBYIOLIEM obbeMme,
3HaHus MUHMMAITBHLIX 3HaHMH. [Jony1ieHo nporpamMme COOTBETCTBYIOLIEM
TpeboBanuii. Vimem ’
MHOT'0O Herpy0bIx TMO/ITOTOBKH. MporpamMMe T0/r0TOBKH,
MeCTO rpy0Obie ommoKu
o1IOoK HomnyiiieHo HeCKOMbKO | 6e3 ommbok
Herpy0bIX oUIMO0K
YwMenus [Tpu peleHNM ITpozsemoHcTpripoBaHel | IIpogeMoHCTpUpOBaHbI | I1pojeMOHCTPHUPOBaHBI BCe

CTaH/|APTHBIX 33/]a4 He
MIPO/IEMOHCTPUPOBAHBI
OCHOBHBIE YMEHUSI.
Vmenu mecto rpy6bie
OLIMOKU

OCHOBHBIE YMEHVIs.
PellieHbI TUTTOBBIE
3ailauu C HerpyoObIMU
OIIMOKaMHU.
BrimnonHeHsI Bce
3aJjaHuUs, HO HE B
I0JTHOM 00BemMe

BCe OCHOBHBIE YMEHUSI.
PeliieHbI BCe OCHOBHbI®
3a1lauu C HerpyoObIMK
olMOKamMHu.
BrimonHeHsI Bce
33/]aHUS B TTOJTHOM
00BeMe, HO HEKOTOphIe

OCHOBHBIE YMEHUS.
PellieHb] BCe OCHOBHbIE
3a/lauM C OTJe/IbHLEIMU
HeCyl|eCTBeHHbIMU
Heao4veTaMM, BBIIIO/THEHbI
BCe 3a/1aHHMA B II0JTHOM
obbeme




C HejloueTaMH
IIpu perienuu Nwmeetcs [IpogeMoHCTpHpPOBaHbI
CTaHZJAPTHBIX 3a7au He MHHHMMa/bHBINA Habop 6a30Bble HAaBbIKU MPU IIposeMoHCTPUPOBaHbI
HaBbiki NPO/IeMOHCTPUPOBaHbI HaBBIKOB [IJIf1 pellleHHsl | pelleHuu HaBBIKY [1PU pelleHu’
- 6a30Bble HaBBIKH. CTaHJAPTHBIX 3a/,au C CTaHJAPTHBIX 3a/au C HeCTaH/|APTHBIX 33734 6e3
Nmenu mMecTo rpy0ble HEeKOTOPBIMU HEeKOTOPBIMU o1Mb0K U HeJJoueToB
OIIMOKU HeJj0ueTaM1 HeJl0ueTaMH

IIIkana oueHUBaHMSA MPU NPOMEXXYTOYHOM aTTeCTallu

Onenka YpoBeHb NOATO0TOBKH
Bce KommereHIM (YacTW KOMIIeTeHIWH), Ha (opmypoBaHWe KOTOPBIX HarpaBJieHa
OT/INYHO JUCLIMIUTMHA, C)OPMUPOBAaHBI Ha YPOBHE He HIDKE «OT/IMYHO», NP 3TOM XOTs OB OfHa
KOMIIETeHIMs1 chOpMUPOBaHA Ha YPOBHE «OTJIMUHO»
Bce komrmeTeHIMMd (YacTH KOMIleTeHLMi), Ha (¢opMUpOBaHHEe KOTOpBIX HarpaB/eHa
3aUYTeHO XOpOILIO0 JMCLIMIVIMHA, CHOPMHMPOBAHBI Ha YPOBHe He HIDKE «XOpOLIO», NpPU 3TOM XOTs Obl OfHa
KOMIIeTeHIHsl ChOPMHUPOBaHA HAa YPOBHE «XOPOILIO»
OBeTBOPHTEN Bce KommereHIM (YacTW KOMIIeTeHIMH), Ha (opMypoBaHWe KOTOPBIX HarpaBJieHa
y P [IUCLITUIMHA, COPMHUPOBAHBI HA YPOBHE He HIKE «Y/IOBJIETBODUTEIBLHO», TIPU 3TOM XOTsI ObI
BHO
0/jHa KOMITeTeHLUs1 chOpMHUpOBaHa Ha YPOBHE «Y/OBJIETBOPUTEILHO»
He HeY/|0B/IETBOPUT
Xots 661 0ZiHA KOMITeTeHIMs COPMHUPOBaHAa Ha YPOBHE «HEYZOBIETBOPUTEIBHOY.
3auTeHo ebHO

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsl WM HWHbIe MaTepHa/bl, He00XoAMMBIe A/ OLIEHKHU
pe3y/IbTaToB 00yuyeHHsi Ha TPOMEXKYTOYHOM aTTeCcTalMM C YKa3aHHeM KpHUTepHEeB HX

OIjéHuBAHUA:

5.3.1 TunoBbie 3apaHus (oneHOUHOe CpeAcTBO - KOHTpo/sibHBbIE BOMPOCHI) A/ OLIEHKH

copMHUPOBAHHOCTH KoMIleTeHIHU Y K-2
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5.3.2 TunoBble 3apaHus (oLeHOUHOe CpeACcTBO - KOHTpo/sibHbIE BOMPOCHI) A/ OLIEHKH

OcHoBHbIe MOHATHS 3D MO/IeTMPOBaHUS U TTPOTOTUITMPOBAHUS
KommnbtoTepHast rpaduka.

3D reomeTpusi.

KoopivHaTHbIe CUCTeMBbI, KOOPIUHATHI 00beKTa U 0CH BpalleHUsl.
MaTtematuueckoe rpezictaByieHre 3D 06HeKTOB.

[IpescraBneHye KPHBLIX U TTIOBEPXHOCTEM.

00630p nporpamm yist 3D MO/IeTUPOBAHUS C OTKPBITHIM UCXOIHBIM KOZJOM.
dopmMarhl datinos as xpaHeHus 3D mogeneit
3D MmopenupoBaHue C UCrosb3oBaHueM FreeCAD

Hasurauusa B 3D nipocTpaHcTBe.

Pabora c mapameTpuuecKuMy 00beKTaMu. C UCTob3oBaHreM FreeCAD
PaboTa ¢ MIHCTpyMeHTapusiMH C UCTIob30BaHueM FreeCAD

M3yueHue uHcTpymeHra Part.
N3yuenune nHctpymenTa 2D Drafting.

chopmupoBaHHocTH KommnereHuu [TKP-4

1.

ok

Metogpl 3D MoaeMpoBaHUs.
Bepcrak pucoBanue Sketcher.
Bepcrak PartDesign.
NucTpymenT Drawing.

NuctpymeHT Mesh.




6. 3D MopenvpoBaHue ¢ ucrnosb3oBanueM OpenSCAD

7. NuTepdetic nonb3oBatens nporpaMmmbl OpenSCAD.

8. BBezenue B a3bik OpenSCAD. Turibl JaHHBIX, IEpEMEeHHbIe U BEKTOpa.
9. 3azanuve 2D npuMHUTHUBOB (KBaZpaT, KPyT, MHOTOYTO/IbHUK)

10. Coszganue 3D npuMuTHBOB (KYy0, cdepa, UIMHADP, MHOTOTPAHHUK).

11. Co3panne 3D Mmogereii Ha ocHoBe 2D mopeneii.

12. OcHoBHble TipeoOpa3oBanus (uryp. byseBsle onepauyy Haj, GUTrypamu.

13. Yci0BHBIE Y UTepaTHBHBIE (DYHKLMK. MaTeMaTHyeckue orepaTtopbl U (QyHKLWH.
CospaHue 1ob30BaTebCKUX (PYHKLUM U MOZYIeN.

14. VIMriopTHpoBaHue 1 3KCIOpTHpoBaHHe 00bekToB B OpenSCAD

15. 3D mogenvpoBaHMe ¢ Ucrosib3oBaHreM Blender

16. Co3panue 3D 00beKTOB C TIOMOII[BI0 IPUMUTHUBOB C UCTIO/b30BaHKeM Blender

17. O630p nHTepdeiica nporpamMmel Blender

18. MeTo/1 KOHEUHBIX 3/1IeMEHTOB /IJIs1 aHa/IM3a MeXaHUYeCKUX CBOMCTB 3D mozenen

19. FEM mopye niporpammel FreeCAD.

20. AJIIATUBHBIE TeXHOJIOTUU

21. OcHoBHbIe noHATUA 3D MOeMpoBaHus U MPOTOTUIIUPOBAHUS

22. KowmrstoTepHasi rpaduka.

Kputepuu onjeHnBaHus (0LleHOYHOE CPeACTBO - KOHTPO/IbHBIE BOIIPOCHI)

Or1jeHKa

Kputepun orieHrBaHust

OT/IMYHO

BBICTaBJIAIETCS], KOT/Ia CTY/IeHT IJyOOKO ¥ TIPOYHO YCBOW/ BeCh MPOTPaMMHbIH
MaTepuas, UCuepIibiBarolile, 0C/Ie[0BaTeIbHO, PAMOTHO M JIOTHUECKH CTPOMHO
ero W3/iaraet, He 3aTPY/JHSIeTCSI C OTBETOM TP BHIOU3MEHEeHHH 3a/jaHus], CBOOO[HO
CTIPaBJIAETCS C CUTYAl[MOHHBIMU 3alaHUSIMU, TIPABUIbHO 0O0CHOBBIBAET IIPUHATHIE
peIlIeHk s, yMeeT CaMOCTOSITe/IbHO 0000111aTh U U3/1araTh MaTepUasl, He JOomycKast
ommboK

XOpOILO

BBICTABJISIETCS, €C/IU CTYJeHT TBeP/I0 3HaeT MPOTrpaMMHBIi MaTepua, rpaMOTHO U
T0 CYII|eCTBY M3/1araeT ero, He JAOMYCKaeT CyLleCTBEHHbIX HETOYHOCTEH B OTBeTe Ha
BOIIPOC, MOKeT MPaBUIbHO PUMEHSITh TeOpeTUUecKyre MOoI0XKeHUs U BlajeeT
HE0OXO/JUMBIMU YMEHUSIMY M HAaBbIKaMU TIPU aHa/M3e WHPOPMAaIUK

YAOBJIETBOPDUTE/IBHO

BLICTaBJISIETCS B TOM C/Ty4ae, PY KOTOPOM CTYZEeHT OCBOWJI TOJTKO OCHOBHOM
MarepuaJi, HO He 3HaeT OTZe/bHbBIX fleTajiel, oIycKaeT HeTOUHOCTH,
He/I0CTaTOYHO TpaBU/IbHbIE (OPMYIHMPOBKY, HapyLlaeT M0C/Ief0BaTe/IbHOCTD B
W3/10’KeHUH NIPOrpaMMHOT'0 MaTepyrasla U UCTbIThIBAeT 3aTPYAHEHNS B BBITIOTHEHUN
aHa/mM3a HHpOPMaLUH

HeY/I0B/IeTBOPUTE/ILHO

BBICTAB/ISI€TCS CTY/JEHTY, B OTBETe KOTOPOro 00HapY >KU/HCh CYIlleCTBeHHbIe
nipo6eJibl B 3HAHWH OCHOBHOT'O COJIeprKaHKsl yueOHO MporpaMMBbl AUCLWTUIAHBL U /
WM HeyMeHHe UCTI0/Ib30BaTh MOMyUYeHHbIE 3HaHNS

6. YueOHO-MeTOMUECKOEe M HH(OpMaLMOHHOE o00ecrieyeHHe JUCIMILTHHBI (MO/1y/151)




OcHOBHasi uTeparypa:

1. KonouwiknHa VlHHa EBreHbeBHa. ABTOMAaTH3aLys NPOEKTUPOBAHUS TEXHOJIOTMYECKOW JOKYMEHTALUH :
Y4eOHUK U NPAaKTUKYM A1t By30B / KosomkuHa U. E. - Mockea : FOpaiit, 2021. - 371 c. - (Bbiciiee
obpa3zopanue). - ISBN 978-5-534-14010-1. - Tekcr : anekrponHsii // OBC "FOpaut"., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=760525&idb=0.

2. ITporpammupoBaHue 06paboTky Ha o6opygoBanuu ¢ UITY. T. 2 / Esrenes I'.B., Xapamkues A.X. -
Mockgsa : MI'TY um. H.3. Baymana, 2018., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=661187&idb=0.

3. ApxwurioB M. B. TIpomeIiiieHHbIe poOOTHI: yIpaBieHre MaHUTTY/ISIIMOHHBIME poO0TaMHu : yueOHOe
nocobue / M. B. Apxunos, M. B. Baptanos, P. C. MuijeHKo. - 2-e U3, ; UCTIp. U Jo11. - MOCKBa :
FOpaiir, 2022. - 170 c. - (Boicmiee obpa3zoBanue). - URL: https://urait.ru/bcode/495834 (maTa obpaijeHus:
14.08.2022). - ISBN 978-5-534-11992-3 : 609.00. - Tekcr : snektponHbiii // OBC "FOpaut"., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=821220&idb=0.

[JomnonHuTtenbHas 1uTeparypa:

1. lnTennektyanbHble poboToTexHUUecKue cucteMbl / AdonuH B.JI., MakymkuHd B.A. - Mockga :
MHTYUT, 2016., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=662908&idb=0.

2. HoBble MexaHU3MbI B COBpeMeHHOU poboToTexHuKe / I'ta3zyHoB B.A. - Mockga : TexHocdepa, 2018.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=661673&idb=0.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUU C COJiepKaHUeM IHCLIUIITUHBI):

JIviieH31OHHOE TIpOrpaMMHOe obecrieueHue: OrepalioHHasi cucteMa Windows.
JIntieH3uoHHOe nporpamMmHoe obecrieuenue: Microsoft Office.

ITpodeccronanbHbIe 6a3bl JaHHBIX U MH(GOPMALIMOHHbIE CITPABOYHBIE CUCTEMBI
Poccutickuit uaaekc HayuHoro uutupoBanus (PUHLI), nnatdhopma Elibrary: HaijoHansHas
rvH(pOpMalLlMOHHO-aHa/IMTHYecKasi cucteMa. Ajipec goctyna: http://elibrary.ru/project_risc.asp

CB00OO/HO pacripocTpaHsieMoe IporpaMMHoe obecrieyeHue:
niporpaMmMHOe obecrieuenue LibreOffice;
nporpaMMHoOe obecrieueHue Yandex Browser;

OreKTpoHHbIe OMOMOTeUHBIe CUCTEMBI M OMOMMOTeKN:

OnekTpoHHas 6ubnmoreuHas cucrema "Jlanes" https://e.lanbook.com/

OnekTpoHHas 6ubmmoreuHas cucrema "KoHcynbranT crygenTa” http://www.studentlibrary.ru/
OnekTpoHHas 6ubmoTeuHas cuctema "FOpaitt"http://www.urait.ru/ebs

OrnekTpoHHas OubmoTeuHas cuctema "Znanium' http://znanium.com/

dynnamenTanbHas bubmoreka HHI'Y www.lib.unn.ru/

CatiT 6ubmoreku Apsamacckoro ¢umuana HHI'Y. — Aapec gocryna: lib.arz.unn.ru

Pecypc «MaccoBbie OTKpBIThIe OHIalH-KYpCchbl Hikeropozackoro yHuBepcureta uM. H.. JTobaueBckoro»
https://mooc.unn.ru/



[Moptan «CoBpeMeHHas LjudpoBasi obpazoBartesnbHas cpefia Poccutickoit @esepaium»
https://online.edu.ru/public/promo

7. MaTepHa/ibHO-TeXHHYeCKoe ofecreyeHUe JUCLUIIMHBI (MOY /1)

YueOHble ayUTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrpPaMMOM, OCHAIleHbl MYJIbTUMeAUWHBIM 000pyJ0BaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeAcTBaMu 00yYeHHs, KOMITbIOTEpaMH.

[MTomelijeHust 151 CaMOCTOSITeIbHOM paboThl 00YyYarOLMXCsl OCHAIL|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOJK/IIOUeHUs1 K ceTd "VHTepHer" u obecrieyeHbl [OCTYTIOM B 3/IEKTPOHHYIO
MH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpejy.

ITporpaMma cocTtaBfieHa B cooTBeTcTBHM ¢ TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
noroToBKu/crieriaibHOCTH 44.03.01 - Tlegarornyeckoe obpa3oBaHue.

ABtop(b1): HanankoB Cepreli BacuibeBud, KaHAWIAT NeJaroruyeckrux Hayk.
PeriensenT(b1): A6pamoBa Onecst MuxaitioBHa, KaHAWZAT TielarOrMueckrux Hayk.
3aBenyromumii Kadepoii: Hecteposa Jlapuca FOpreBHa, KaHIuJaT Mefaroruueckux Hayk.

ITporpamMma ozio6peHa Ha 3acefjaHuM MeToAnuecKoi komuccuu ot 10.01.24, mpoTtokon Ne 1.
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