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PACCMOTPEHO COI''TACOBAHO
Ha 3acenanun 1K TexHnueckux mpodeccuit u 3am.qupektopa no YMP
CIIELIMAIbHOCTEN

[Iporpamma yuebHoM auctumummabsl OI1.018 AnauTuBHBIE TexHOJIOTMH pa3paboTaHa B
COOTBETCTBUU C TpeboBaHusMU DeiepalibHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEILHOTO CTaHIapTa
cpenHero mpodeccHoHaNbHOrO oOpa3oBaHus 1o crenuanbHocTH 15.02.14  OcHamenue
CpelCTBaMU aBTOMATH3AIlMU TEXHOJIOTMYECKUX MPOIECCOB W IMPOU3BOJCTB (IO OTPACISIM),
YTBEP)KIECHHOTO NpUKa3oM MuHHCTepcTBa 00pa3zoBanus U Hayku Poccuiickoit ®enepanuun 09
nekabpst 2016 roma Ne 1582 u 3apeructpupoBaHHOro MUHHCTEPCTBOM FOCTUIIMU Poccuiickoit
Oenepanun ot 23.12.2016 (Peructparmonnsiii Ne 44917) ¢ yyetoMm 3anpocoB paboTonaTeneit
Ha JIOMOJIHUTENIbHBIE pEe3yNbTaThl OCBOEHHUS OOpa30BATENBHOM MPOTrpPaMMbl TOATOTOBKU
CIIELUAJIMCTOB CpeIHEr0 3BeHa, He mpeaycMoTpeHHbIx PI'OC CIIO.

Opranu3zanusi-pa3padoTUuK:
['ocynapcTBenHOE Or0KETHOE MPO(decCHOHAIbHOE 00pa3oBaTeNbHOE YUpekIeHHe MOCKOBCKOM
obnactu «CeprueBo-Ilocanckuii KoJIemHK»

ABTOp-pa3pabOTUYHK:
Conpnarosa O.A. - npenoaaBatens ['BIIOY MO «CeprueBo-Ilocanckuii Kosuiemx»



COAEP/KAHUE

OBIIAS XAPAKTEPUCTHUKA TIPOTPAMMBI YYEBHOI
JTACIMILINHBI

CTPYKTYPA U COAEP)KAHUE YYEBHOM JUCHUILIUHBI
YCJIOBUSI PEAJIM3ALIMA YYEBHOM JUCIHUILIAHBI

KOHTPOJIb W OLIEHKA PE3YJbBTATOB OCBOEHMSI
YYEBHOM JUCHUATLIUHBI
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1. OBIIASL XAPAKTEPUCTHUKA ITIPOT'PAMMBI YUEBHOM JUCIIUILIUHBI

1.1. MecTo AucuMILINHBI B CTPYKTYPe OCHOBHOI 00pa30BaTe/IbHOM IPOrPaMMBbI:

Vyebuas gucoummHa OI1.18 AxgnutusHBIE

TEXHOJIOTHM - oOmmenpodeccuoHaIbHas

JUCHUITIIINHA BapHaTHBHOﬁ YacTH OCHOBHOM O6pa3OBaTeJ'IBHOI71 ImporpamMmsl 110 CIECIHAIIBHOCTH

15.02.14 OcHaienue cpeicTBaMM aBTOMAaTH3allUM TEXHOJIOTMUYECKUX IPOLIECCOB U IPOU3BOCTB

(o otpacisam).

1.2. I_[e.m, U IINIAHUPYEMBIC PE3YJbTATHI OCBOCHUS TUCHUIIJIMHBI:

B pamkax mporpaMMmbl y4eOHON AMCHUILIMHBI OOYYAIOIIMMUCS OCBAMBAIOTCS YMCHHS H

3HAHUS
Kon YmMmenus 3HaHua
IIK, OK
OK 01 Pa3pabarteiBaTh nudpoByro MoaeIh - DOTanbl pa3BUTHA AIJAUTUBHBIX TEXHOJIOTHMH U
OK02 |- PaspabarsiBaTh HPOLIECC | MEPCIEKTUBBI PA3BUTHS
OK 04 | usrorosnenuss wm3menus Merogamu | - OCHOBBI MOJENMPOBAHHA M JOPAOOTKH W3IETUH
OK 05 | agmuTuBHOl TexHOMOrMH B KOMIIBIOTEPHBIX ITporpammax uid 3D neyatu
OK 09 | -MsrorapnuBath m3nenue MeTOIaMH - Knaccudukanus odbopynoBaHus;
HK 1.1 | agnurueroii TexHOMOrH - Knaccudukanus pacxogHoro Matepuana;
HK1.3. |- [IpoBoauTh ¢unumnyto | - IlpuHnmn aecTBuA U 0COOEHHOCTU
IIK 1.4. JIOpabOTKy H3JENUi, MOJYYCHHBIX | OKCIUTyaTaluu 000pydOBaHMs [JIs U3TOTOBJICHHS
IIK 2.1. METOJIOM IIOCJIOMHOTO CHHTE3a M3ISTUH METO0M ITOCIIOMHOTO CHHTE3a
-TIpoBOAUTE KOHTpONb KadectBa | - METO/bI DUHHUIIHOI NTOPAOOTKU U3/IEIHUH,
TOTOBOI'O HU3ACIINA IMNOJIYUYCHHBIX METOAO0M IIOCJIOMHOTO CUHTE3a




2. CTPYKTYPA U COJEPKAHUE YYEBHOU JACIATIIAHBI

2.1. O6bem y4eOHOM NMCHUIIAHBI U BUABI Y1eOHOH padoThl

Bun yuyeonoii padoTsl

0O0neM yacoB

O0bem o0pa3oBaTeIbHON NPOrpaMMbl y4eOHOM THCHUTINHBI 64
6 mom uucne ¢ (popme npaKmMuYecKoil nOO20Mo8KuU 30
13 Hux:

TEOPETUYECKOE O0YUCHHE 26
nmabopaTopHbIe padOTHI -

MPAKTUYECKUE 3aHATH 30
CamocTosiTesibHast padoTa 6

KouncyabTanun -

IIpomeskyTounasi arrecTaums - 1u¢epeHUNPOBAHHDBII 3a4eT 2




2.2. TemaTn4eckuii IJIaH U COlep:KaHMe Y4eOHOM AU CIMIIIMHBI

HaumeHnoBaHue pa3iesioB u
TeM

Copep:xanne y4eGHOro MaTepuasa, 1adopaTopHbie padoThl U
npaKTH4ecKue 3aHATHS,
caMocCTosITeJIbHast paboTa 00y4arouxcst

Oo0Bem
4acoB

B TOoM uncie B
dopme
NPaKTHYECKOHI
MOAr0OTOBKH

Koapl koMneTeHI i,
¢dopMmupoBanuio
KOTOPBIX CIIOCOOCTBYET
3JIEMEeHT MPOTrPaMMBbI

1

2

4

5

Pazgen 1. Opranusanusi Npou3BoACTBA U31€JHH C MCIOJIb30BAHUEM AJIMTUBHBIX TEXHOJIOT Ui

46

22

Tema 1.1.
OCHOBBI IPOTOTHUITMPOBAHMUS

Copaeprxanue yuedOHOro MaTepuasia
1. O6mme Tepmunbl. Kitaccudukarms MmeTomnoB hopmMooOpa3oBaHHs
2. DTanbl U TCHICHIINU Pa3BUTHS aITUTUBHBIX TEXHOJIOTHH

OK 01, OK 02, OK 04,
OK 05, OK 09.

Tema 1.2 Ilporecco
U TEXHOJIOTHHN aJJUTUBHOTO
MIPOU3BOJICTBA

Conep:xanue yueOHOro MaTepuaJia

1. Drans! TexHOMOTMYECKOTO TIporecca 3D neuatn

2. Texnomorus 3D nedatn meronom crepeonurorpadum SLA

3. Texunomorus 3D medaTu METOIOM CETEKTUBHOTO Ja3epHOTro criekanus SLS u
Jla3epHoro miasiaeHus SLM

4. Texnonorus 3D newatu MeToA0M I[BETHOH cTpyiiHoii neyatu CJP u
MHOTOCTpYHHOTO MoaenupoBarns MIM

5. Texnomorus 3D nedatu MeTo0M HU(PPOBOH CBETOAMOAHON Npoekiuy DLP
6. Texnomorus 3D nedatu meronom namuHupoBanus LOM

7. Texunosorus 3D nedatn MeTogoM Maco4yHoi crepeonurtorpadguu SGC)

8. Texnonorus 3D neyatu METOIOM 3JIEKTPOHHO-Ty4eBOI miiaBku EBM

9. Texnomnorus cTpyiHo# TpexmepHo neyatu 3DP

10. Texnounorus 3D meuatu MeTOIOM HOCIONHOTO HariasiieHus FDM
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OK 01, OK 02, OK 04,
OK 05, OK 09.

Tewma 1.3 IIporpammHoe
o0ecrnevyeHue aTATUBHOTO
MIPOU3BO/ICTBA

Copaepxanne yueOHOro MaTepHuaJia
1. Ilporpammuoe obecnieuerne 3D MoaeTMpOBaHUS
2. [IporpammHOe obecrieueHne claiicnira Moiesei

B Tom yuciIe: mpakTHYECKHX 3aHATHH

[IpakTnueckoe 3austue 1:

MonenupoBaHue aetaneii B IporpaMMHOM obecrieueHnn Fusion
2. [IpakTnueckoe 3aHsTHE 2:

Pazpabotka 3D momenm

3. [IpaxkTrueckoe 3aHaTHE 3:

[loaroroBka Moaenu K neyaTu

16

OK 01, OK 02, OK 04,
OK 05, OK 09. IIK 1.1.
K 1.3, 1IK 1.4. TIK 2.1



https://3dtoday.ru/wiki/SGC_print/

CamocrosiTeqbHast padoTa
Br16op Momeny 1si MpOTOTHITMPOBAHUSI.
Pazpabotka 3 D mozenn npoTtoTuna

Tema 1.4 Coneprxanue yuedOHOT0 MaTepHasia 10 OK 01, OK 02, OK 04,
ObopynoBaHue aaIuTHBHOTO 1. IlpuHUun AeWcTBHS M OCOOEHHOCTH OSKCIUIyaTaldd OOOPYAOBaHMS JUIS 4 OK 05, OK 09.
TIPOU3BOJICTBA M3TOTOBJICHHUS M3AEITUI METOIOM TIOCIIOMHOTO CHHTE3a K 1.1. TIK 1.3.

2. 3D mnpuHTEep MOCIOMHOTO HAIUIABICHMS. TEXHUYECKHE XapaKTEPHUCTHKH. K 1.4. TIK 2.1.

TexHonornyeckre 0COOCHHOCTH MeYaTH

3. Hactpoiika u xamubpoBka. TexHuka Oe3omacHocTH Ipu padore Ha 3D

IIPUHTEpE

4. Marepuans! 11 3D nevatu

B ToM yucie: mpakTHYeCKUX 3aHATHIA 6

1. IIpakTrueckoe 3anarue 4: 2

Hactpoiika n kanmuOposka 3D npuHTepa

2. IpakTuyeckoe 3aHsATHE 5: 4

3D neuvatp gerasneit
Tema 1.5 Copaeprxanue yuedOHOro MaTepHuasia 2 OK 01, OK 02, OK 04,
IIpoToTunupoBanue B 1. llpuveHeHWe aJIUTUBHBIX TEXHOJOTHH B  Pa3IMYHBIX  OTPACIAX OK 05, OK 09.
UHIIyCTPUHU MPOMBIIIJICHHOCTH, B 00pa30BaHuy, cepe yCIyr, MEeAUIIHE

2. Komnerennus: Msrorornenue npotoTunos B ctangaprax WSR
Pa3nen 2. Metoapl puHHIIHON 00pPadOTKH H KOHTPOJISI KA4eCTBA FOTOBBIX H3/IeJIUi 16
Tema 2.1 Coneprxanue yuedOHOro MaTepHuasia 10 OK 01, OK 02, OK 04,
Mertopt huHUIITHON 00paboTky |1. GuHUIIHAS TOpaOOTKA U3/ENNH, TOIYIEHHBIX METOIOM TIOCIOHHOTO CHHTE3a 4 OK 05, OK 09.
Monenu HanedataHHo! Ha 3D |2.  IlpumeHsiemMblii pyyHOW H  MEXaHU3UPOBAHHBIM  WHCTPYMEHT IS NK1.1.TIK 1.3. TIK 1.4.

MOCTOOPaOOTKH U3t MK 2.1. TIK 2.3.

IIPUHTEPE

3. Texuuka Oe3omacHOCTH NpH pabOTe C PYYHBIM M 3JIEKTPOUHCTPYMEHTOM
HHCTPYMEHTOM
4. Marepuainsl Juist TOCTOOpabOTKH MozemeH




B ToM umcite: mpakTHYeCKMX 3aHATHH
[IpakTuueckoe 3ansrue 6.

Pydnas o6paboTka MmoBepXHOCTEH.
nudoska moBepxHOCTEH
IIpakTuueckoe 3ausatue 7.

VY nanenue nonaepkex, 1eeKTOB pyuYHbIM HHCTPYMEHTOM
[IpakTnueckoe 3ansTHE 8.

[nakneBka mOBEpXHOCTEH
[IpakTraeckoe 3ansTue 9.

I'pyHTOBKa M OKpacKa MOBEPXHOCTEH
[IpakxTnueckoe 3anstue 10

JoBozaxka u cOOpKa u3aenuil.

Tema 2.2.

IIpoBepka
COOTBETCTBHS TOTOBBIX
U3JIEIIUI TEXHUUECKOMY
3a1aHUIO0

Conep:xanue y4eOHOro MaTepuaJia

[IpumeHseMbIii pydHOW  W3MEPHUTENBHBIH WHCTPYMEHT: BHIBL,  CIIOCOO
MIPUMCHCHUSA

TouHOCTE N3MEPCHUS, TOIrPCIIHOCTE NU3MEPCHUA

Cucrembl 0€CKOHTaKTHOU ONU(DPOBKHU M 0OJIACTH WX MTPUMEHEHUS

[MpuHun gefdcTBUS Pa3TUYHBIX CUCTEM OECKOHTAKTHOW OLU(BPOBKU

B Tom unciie: mpaKTHYECKUX 3aHATHIA

[Ipaktuueckoe 3anarue 11

MPOBEPKAa COOTBETCTBHSI TOTOBBIX W3JENANA TEXHUYECKOMY 3aJaHHI0 C
MIPUMEHEHUEM PYyYHOTO U3MEPHUTEITHLHOTO HHCTPYMEHTA

[Ipaktrueckoe 3anstue 12

OueHka KauecTBa rOTOBBIX M3ACIIUN

OK 01, OK 02, OK 04,
OK 05, OK 09.

K 1.1. IIK 1.3.

[K 2.1.

KoncyasTanuu

IIpome:kyTOouHas1 aTTECTALIUS —

Aau¢pdepeHIUPOBAHHBIN 3a4eT

Bcero:

64

30




3. YCJIOBUS PEAJIM3ALIAU ITIPOT'PAMMBI YUEBHOM JUCIHUTIJINHBI

3.1. Ins peanu3anuy nNporpaMmMmbl y4eOHOM TUCUMIJIMHBI MIPEXyCMOTPEHbI CJIeyIolue
crenuaabHble MOMEIeHNs:

Jns peanuzanuu MporpaMMbl JUCHUIUIMHBL TPEAYCMOTPEHBI CIEAYIOIINE ClelralbHbIe
nomelneHus: yueonnlii kabuner «MHpopmaTuzanuu B mpohecCHOHATBHON ACSITETbHOCTH.

Kabuner «Mudopmaruzanmmu B NPOoPECCHOHATBHON IESATCIBHOCTH», OCHAIICHHBIA B
coorBeTrcTBUM ¢ 1. 6.1.2.1 oOpa3oBarenpHOM mnporpammsl 1o crneuuagbHoctu 15.02.14
OcHalieHne cpeacTBaMM aBTOMATHU3alMM TEXHOJOTMYECKUX IPOLECCOB U IPOU3BOJACTB (II0
OTpacisiM).

3.2. Hudopmanuonnoe odecniedyenue oo0ydyenus. [lepedyeHb pekoMeHayeMbIX y4eOHbIX
u3aanuil, UHTepHeT-pecypcoB, 10MOJTHUTEIbHOMH JTUTEPATYPHI

Jns  peanuzanuu  nporpammbl  OuOnuoTeuHblii  ¢oHA 00pa3oBaTeNbHONW OpraHU3aluu

BKJIIOUAET MEYaTHbIE W/WIM JIIEKTPOHHBIE OOpa3oBaTelibHble M WH(GOPMAIMOHHBIE PECYPCHI,
PEKOMEH/IOBaHHBIE /ISl UCIIOJIB30BAHUS B 00pa30BaTEIHLHOM IIpOIEcce, HE CTaplle IMATH JIET C
MOMEHTA U3JJaHusl.

3.2.1. [leyaTHble U3TAHUA

1.T.B.TapacoBa AJIMTHBHOE MPOU3BOACTBO. YueOHoe mocooue -M, MHDOPA-M, 2019. -
196¢.

2. A.H.®codanor, T.I'.I'pummuaa OpraHuzanus KOHTPOJISA, HAJIAJKH W TIOJHAJAIKUA B
mporecce padoThl U TEXHHUYECKOE OOCIyXHBaHHE METAUIOPEXKYIIET0 U aJJAUTUBHOTO
obopynoBanus -M.: U3narenbckuii HeHTp «Akagemus», 2020, — 224c.

3. KA. XaitOymnos, /I.}O. PsszanoB, B.M. JleBuyk VYmpamnsromme NpOrpaMMBbl IS
00pabOTKM 3aroTOBOK Ha METAJUIOPESIKYIIEM U aJyIATHBHOM 00opynoBanuu - M.: M3narensckuii
HeHTp «Akagemusi», 2020, -192c¢.

3.2.2. IonoJTHATEIbHbIe HCTOYHUKH
1. N.B IIumkoBckuii OCHOBBI aITMTUBHBIX TEXHOJIOTHH BbICOKOTO pa3pemienus, CIIO.
Wzn-Bo Iutep, 2016, -348 c.
2. B.A.BaseroB AJIUTHUBHBIE TEXHOJOTHU (COCTOSTHUE M TIEPCIEKTHBBI). YdeOHOE
nocoowue. — CI16.: Yausepcurer U'TMO, 2016, — 63c.

3.2.3. DyIeKTpOHHbIe U31aHusl (3JEKTPOHHbIE pecypchbl)

1. Dunumknonenus 3D-newaru. Pexxum mocryna: https://3dtoday.ru/wiki/

2. AJIMTUBHBIE TEXHOJIOTMH W  QJIUTHBHOE MPOW3BOJACTBO. PexuMm  mocryma:
https://3d.globatek.ru/world3d/additive_tech/



https://3dtoday.ru/wiki/
https://3d.globatek.ru/world3d/additive_tech/

4. KOHTPOJIb M OIIEHKA PE3YJBTATOB OCBOEHUS YYEBHOM JACIIUTIIIAHBI

Pe3yabTarhbl 00yueHuUst

Kpurepum onenkun

MeTtoabl OLIEHKH

Ilepeuens 3HaHUM, OCBaMBa€MbIX B
paMKax JUCITUTUIMHBI
- DTambl pa3BUTHUS  AJUTUBHBIX

TEXHOJIOT Ui u MEePCIIEKTHUBbI
pa3BUTHUS
- OCHOBBI MOJENHMPOBAHUSI U

TOpabOTKH b7 e3 (Sh3 05051 B
KOMITBIOTEPHBIX ~ MPOTpaMMax IS
3D neuatun

- Knaccuduxarms
00opynoBaHUS;

- Knaccudukamuss  pacxomHoro
Marepuana;

- [Ipunuun  geiicTBust U
0COOEHHOCTH 9KCIUTyaTaluu
o0opynoBaHusi i HU3TOTOBICHUS
W30CIMA  METOJAOM  ITOCJIOMHOIO
CHHTE3a

- Mertoabl GUHHITHONW AOPaOOTKU
W3JICIANA, TIOJIy9eHHBIX  METOJIOM
IIOCJIOMHOTO CHUHTE3a

3HACT TCPMUHOJIOTUIO IIPEIAMETA,
-3HacT HUCTOPHUYCCKUC OTaIlbl
Pa3sBUTUA AAJUTUBHBIX TEXHOJIOI i
M IIEPCHCKTUBLI Pa3BUTH,

- MpaBUIbHBIN BBIOOD
000pyIOBaHUS;

-MpaBWIbHBIA  BBIOOP PACXOIHOTO
MaTepuaa,

-3Ha€T  NPUHIMI  JCUCTBUIA U
0COOCHHOCTH AKCILTYaTaIH
00OpyHOBaHMS S HW3TOTOBIICHHSA
H3NEIUA  METOAOM  ITOCIOMHOTO
CHHTE3a

-3HA€T OCHOBbLI MOJCJIHUPOBAHUA U
nopaboTKu 171631 () 13171 B

KOMIIBIOTEPHBIX IporpaMmax ais 3D
[eYaTH;

- 3HaeT  MeToAbl  (DUHMIIHOU
I0pabOTKM H3JEIHH, IOIyYEHHBIX
METOJIOM ITOCJIOMHOTO CUHTE3a

NupuBunyansHbldi U
(GpOHTAIILHBIN OMPOCHI

Ouenka  pe3yibTaToB
BBITMIOJTHEHHUS:

- TECTOB,

- IPAKTUYECKON
paboTsI;
-CaMOCTOSATEIbHOU
paboThI

- 3a4eTHOM pabOoTHI

[lepeueHb ymeHUl, OCBaMBaE€MbIX B
paMKax JUCLUILUIHHbI

- Pa3pabatbiBaTh IUPPOBYIO MOEIH
- PaszpabatbiBath pouecc
W3TOTOBJICHUS W3JEJIHUS  METOAAMU
aJITATUBHON TEXHOJIOTHHU
-A3rotaBnuBaTe U3JeNMe METOAAMU
aJITUTUBHON TEXHOJIOTH

- [IpoBoauTH (GUHUIITHYIO
JOpa0OTKy H3EINi, MOTy4YeHHBIX
METOJIOM ITOCJIOMHOTO CUHTE3A
-IIpoBOANT, KOHTPOJL KadecTBa
TOTOBOTI'O U3IEIIHUS

TouHocTh pa3paboTanHON LUpPOBOH
MOJIeNN

IIpaBuiIbHBII BBIOOp JTaIoB
TEXHOJIOTHYECKOTO npouecca
W3rOTOBJICHUS U3JENUs METOJaMU
aJIMTUBHOM TEXHOJIOTHU

To4HOCTb M3rOTOBIEHHOTO W3AEIHA
METOJIOM aJIUTUBHON TEXHOJIOTHU
KauectBo 06paboTanHOTO M3ETHUS
[IpaBunbHBIN BBIOOD
U3MEPUTENIBHBIX ~ HWHCTPYMEHTOB,
TOYHOCTb U3MEPEHUIN

Onenka  pe3yibTaToOB
BBITTOJIHEHUS:

- TeCTOB,

- IPAKTUYECKOU
paboTHI;

- CaMOCTOATEIBHON
paboTHI

- 3a4€THOH paboThI
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