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1. [MosicHuTENLHAS 3AIIHCKA

1.1. XapakTeprcTHKa 00pa3oBaTe/bHOMH POrpaMmbl

Hononuutenbhas — obmeobpazoBarenbHas — (oOiiepasBuBaiomias) NporpaMma  JIONOJHHTETLHOTO
oOpasoBanusi JieTed M B3pOCHBIX, peanusyemas @eJepaibHbIM TOCYAAPCTBEHHEIM aBTOHOMHBIM
oOpasoBaTelbHBIM ~ yUpeKJCHHEM Bbicliero obpazoBanus «HanmoHanbHBIH — MCCIeNOBATEIBCKHUIT
TexHojoruyeckuii ynusepcurer «MHCHUC» (manee — HUTY MUCHUC, Vuusepcurer MHUCHUC,
Vuuepcurter) «Texuonorun u maTepuansl HU(pPOBOTO MPOM3BOACTBA» pazpaboTaHa Ha OCHOBE H
B COOTBETCTBHH C HOPMATUBHO-TTPABOBBIMH JIOKYMEHTAMM:

- ®enepanbublii 3aKoH Poccuiickoit Peneparnun ot 29 mexabpst 2012 1. Ne 273-03 «O6 o6pazoBanun B
Poccuiickoit @enepannu» (¢ u3M. Ha 17.02.2023 r.). (nanee —273-D3);

- Konuenuust pasBuTHs J0NOJIHUTENBHOTO 0OpasoBanus aeteit 10 2030 roxa (¢ usm. Ha 15.05.2023 r.)
(yrBepikeHa pacnopsbkenuem IIpaButensctBa Poceniickoit ®eneparuu ot 31 mapra 2022 1. Ne 678-p).

- llopsimox opraHu3allMM ¥ OCYLIECTBIEHHs 00pa30BATEILHOU AEATEILHOCTH 10 JONOJHHTEILHBIM
obmeobpasoBaTelbHEIM IporpaMmam (yTBEpIXKIACH IpHKasoM MunucTepcTBa npocsemenus Poccuiickoit
Denepanuu ot 27 uronst 2022 r. Ne 629) (nanee — Ipukasz Ne 629).

- LlenieBast MOzeIb Pa3BUTHS PETMOHAIBHBIX CHCTEM JOIOJIHHUTENBHOTO 00pa3oBanus JeTeil (yTBepiKieHa
npukasoM MunucrepeTsa mpocseuieHus Poceniickoit @enepaiuu ot 3 centsadps 2019 r. Ne 467) (¢ uzm.
Ha 21.04.2023).

- IIpuxas Munucrepcrsa IIpocsemenus Poceniickoit @enepamun ot 30.09.2020 r. Ne 533 «O BHeceHuu
U3MEHCHHH B IOPANOK OpraHM3allid M OCYIIECTBICHHS 00pa30oBaTeNbHOM JEATENLHOCTH 110
JOTIONTHUTENBHBIM 0011e00pa3oBaTeNbHBIM — [IPOTpaMMaM,  YTBEPXKAEHHBIH NpHKa3oM MHHHCTEpCTBA
I[Tpocsemenus Poccuiickoit @enepauuu ot 9 HosOps 2018 1. No 196»;

- Ilpukas MunuctepcrBa IlpocBemenust Poccuiickoit ®enepanun ot 09.11.2018 r. Ne 196 «O6
YTBEPXKACHHH TOpsKa OpraHM3aldd M OCyIIECTBICHHs 00pa3oBaTeIbHON JIEATENBLHOCTH I10
JIOTIOJIHUTENIBHBIM 00111€00pa3oBaTeIbHBIM TPOrpaMMaMy;

- Ilocranosnenne I'J1aBHOTO rocysapcTBEHHOIO CaHMTapHOro Bpada Poccuiickoif ®enepanun or 28
ceutsiops 2020 1. Ne 28 «O6 yrBepxaeHmn cauuTapHbix npaBun CII 2.4.3648-20 «CanurapHo-
SMHUJIEMUOJIOTHYECKHE TPeOOBaHHs K OPraHM3alUsIM BOCIUTAHUS U 00y4YeHHs, OTAbIXA U 030POBJICHHUS
AETEeH U MOJIOIENKUY;

- [ocranosienne ['1aBHOro rocy 1apcTBEHHOT0 CaHUTapHOTO Bpada Poccuiickoit dejepariuu ot 28 aHBaps
2021 r. Ne 2CanlluH 1.2.3685-21 «Canurapusie HOpMaTHBEI ¥ TpeGOBaHUS K 0OecIIeYeHUIO 6e30MacHOCTH
v (una) Oe3BpelHOCTH i uejoBeka (akTopoB cpexsl oburtanusa» (pasgen VI «uruenuyeckue
HOPMATHBBI 110 YCTPOWCTBY, COAEPIKAHHMIO M PEKUMY pabOThl OpraHu3aliii BOCIUTAHUS M OOyUYEHHs
OTABIXa U 03JJ0POBJIEHHUS JI€TEH U MOJIOACIKHY);

- Ilucemo Munmucrepcrsa obpasoBanus u Hayku P® or 18.11.2015 r. Ne 09-3242 «O nanpapieHHH
uH(opmanun» (BMecte ¢ «METOIMYECKUMH PEKOMEHIALMAMHE 110 IPOEKTHPOBAHUIO JIONOTHUTETBHBIX
0011epa3BUBAIOIIUX MTPOTPaMM (BKIIIOYAS Pa3HOYPOBHEBBIE IPOrPAMMBI)»;

- [lpuka3s Jlenapramenta obpaszoBanus ropoga Mocksst o1 17.12.2014 r. Ne 922 «O mepax 1o pa3BUTHIO
JIONIOJTHUTENILHOTO 00pa3zoBanus netei» (¢ uszMm. Ha 24.10.2022);

- Ilpukas JlenapramenTta oOpa3oBanus U Hayku ropoga Mocksel ot 3.04.2023 1. Ne 271 «O BHeceHHH
M3MeHeHHH B ipukas Jlenapramenta obpazosanus i Hayku ropoga Mocksel ot 17 nekabps 2014 roga Ne
922».;

- MeToanyeckue peKOMEHAlUK MO Pealn3aluy JIONOJIHUTENBHEIX 0011e00pa3soBaTebHBIX IPOrpaMM ¢
MPUMEHEHHEM DJIEKTPOHHOI0 00YUEHHs U JIMCTAHI[HOHHBIX 00pa3oBaTeIbHBIX TEXHOJIOTHM: IIPHIOKEHUE
K mucbMy MunucTepcTsa npocsemenus Poccutickoit ®ezepanuu ot 31 susaps 2022 r. Ne JI7-245/06;

- JlokasbHbIe HOPMATHBHBIE aKThI 110 00Pa30BATENBLHOM JICSTENLHOCTH Y HUBEPCUTETA.

HanpapjieHHOCTH POrpaMMbl — TEXHUYECKAS.

YpoBeHb ocBoeHHs — 0A30BBIH.

Ileaws mporpammer — npodopueHTalHs OOYYAIOIMXCS W Pa3BUTHE MOTHBALMH K TEXHHYECKOMY

TBOPYECTBY, PAa3BUTHE II03HABATEJbHOM aKTHBHOCTH JleTel dYepe3 oOydeHHE OCHOBAM [u3aiiHa |
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TEXHOJIOTUH TNEPCOHAJIBHOT'O I.II/I(i)pOBOl"O IIPpOU3BOACTBA, a TakKXe cojielicTBHE HAOIOMATEILHOCTH B
IMO3HAHWH MHpa KaK Ba)XHOI'O Ka4e€CTBa COBPEMEHHOTO YUYEHOTO U HHIXKEHEpa.

AKTYyaJIbHOCTH IIPOrPaAMMBbI

Het0Be4eCTBO MPOJIOIIKAET TIEPEKUBATH H3MEHEHHS B PA3BUTHH TEXHOJIOTHH, COM3MEPHMEIE [0 CBOUM
macimTabdam ¢ TaKHMH CBEPLICHHUSMH, KaK IPOMBIIUICHHAsS PEBOJIIOLHMS, CTAHOBICHHE CEIBCKOTO
XO3sIMCTBA, a BO3MOXKHO JIaKe, ¥ CaMO HayaJlo HMCIONB30BaHUA Opyauil Tpyaa. Ha mporskenuu Bceit
0003pUMO¥ HCTOPUM Pa3BHTHS TEXHOJIOT UM UCTIONB3YEMbIe YeIOBEKOM MHCTPYMEHThI CTAHOBUITHCH JIHIIIb
Gosiee CIOXHBIMM M MEHee JOCTYNHBIMH. J[Jisi ocBoeHHs U 5()PEKTHBHOTO MCHONb30BAHUS CpelCcTB
IPOU3BOJICTBA TpeboBanack Bce Oosee u Gosiee riaybokas crerpanusanus paboOTHUKOB, a Ul BIafeHHs
UMH — Bce Oosiee mMaciTaOHble MHBECTHIHMH. JIMIIE B HOBOM THICSYEIETHH MBI MOYKEM HAONIONATH U
oOparHyto KapTuHy. IlosBnenue u pasBuTHe HH(POBBIX IPOU3BOACTBEHHBIX TEXHOJNOTHI MPUBEIO K
CYIIECTBEHHOMY COJIMIKEHHUIO TAKKX ABJICHUH, Kak MaTepus u uHdopmarms. [Tog06H0 ToMy, Kak mporpece
B Pa3BUTHH KOMIIBIOTEPOB IIPUBEN K MHOTOKPATHOMY YJAEIICBICHHUIO ITPOIECCOB TOIYYEHHUs, XPaHEHH S,
nepejiayv M pacrpocTpaHeHus MHPOPMAIMU, Pa3BUTHE TEXHOIOTUI HU(PPOBOro MPOU3BOACTBA BEAET K
JAEMOKpaTH3allui [POM3BOJCTBEHHBIX MPOLIECCOB, YTO CO3/AET MPEINOCHUIKH JUIsS TiIy6odaiImux
u3Menenui B rexnochepe. CoxpansieTcs Ha/ISKa, 4TO B CIIEAYIOIINE HECKOJIBKO JIECATUIICTHI MBI CTaHEM
CBHJICTC/ISIMA  TTOCTEIICHHOTO IEPeXoJa OT KOHIEHTPUPOBAHHBIX IMPOMU3BOJCTBEHHBIX CHCTEM C
rIOOATBHBIMK CETSMU IOCTABKH PECYPCOB U JMCTPUOYIMH TOBAPOB K pACIpPEENEHHBIM CHCTEMaM,
OCBAHMBAIOLIMM JIOKAJIbHBIE PECYPCHI M PAbOTAIOIIMM HA JIOKATbHBIE PBIHKH, TO €CTh OT PaspylIHTEIbHOM
AJIsl TITAHETBI CUCTEMBI MacCOBOIO MOTPEOJIEHH U MAacCOBOTO MIPOU3BOCTBA K IIPOU3BOICTBY OCHOBHBIX
TOBApPOB 10 TPeOOBAHHUIO (IPOU3BOICTBO MIPOAYKTA TaM 1€ OH HYKEH, KOT/Ia OH HyI)KEH M B KOJMYECTBE B
KOTOPOM OH HYIKEH). YK€ B CPEIHECPOYHOMN MEPCIEKTHBE 3TO MPUBEJIET K CHUKEHHUIO POJIH HCKOTIAEMBIX
PeCcypcoB Ha 17100aIbHOM PBIHKE M BO3BPAIIEHHIO IPOM3BO/ICTBA 3HAYUTEIHON YACTH TOBAPOB B PAa3BHTHIE
crpasbl. [Iporcxosimue u 0KuIaeMble H3MEHEHHUs TIPOM3BOJICTBEHHBIX CHCTEM Y)KE€ CETO[HS AUKTYIOT
Ka4eCTBCHHO HOBbIE TpeOOBaHHMs K TOATOTOBKE CIEHMAIUCTOB. B MHpe, B KOTOPOM IOCTEIEHHO
Pa3MbIBAETCS I'paHUIla Mex1y HHGopMauueld u marepuei, Hew30ekKHO OyJeT Hcuesarh AENeHHE Ha
AN3aiHEPOB, MHKEHEPOB U IIPOrpaMMUCTOB. [TpOEKTHBIH U MEXIMCUHIITHHAPHBIN MOIX0/1 B 00pa3oBaHUK
JI0JDKEH CTaTh OCHOBHBIM Ha BCEX 3Talax IOArOTOBKH TEXHHUYECKMX TBOPYECKHX KaJpOB, BKIIOYAs camble
paHHueE.

Ilexaroruyeckas nejiecoo6pasHocTn

Konuenryanenas umes IpeularaeMoro Kypca COCTOUT B (POPMHUPOBAHMHM Yy OOYyYArOMMXCS HABBIKOB
MH)KEHEPHO-TEXHUYECKOTO TBOPYECTBA M HCCIIENOBATENIbCKUX HaBBIKOB. OOydaroumecs B IpoLEcce
HaOJIIOZIEHUs, MCCIIENI0BAHHS, YKCIEPHMEHTHPOBAHHS, [IPUOOPETYT HOBBIE 3HAHMS W HABBIKM, KOTOPBIC
noMOTyT c(OPMHPOBATH CBOH COOCTBEHHBINH BEKTOP B BRIOOpE cBOEH Oy aymieii mpodeccun.

1.2, LHesan 1 3axaun

ean - chopmMupoBaTh MOTHBHPOBAHHOE CTPEMIICHHE 00YYAIOMIErocs K MO3HAHMIO HOBBIX COBPEMEHHBIX
WHHOBALOHHBIX HANpPaBICHUH B 00JacTH TEXHOIOrHH HMH(POBOrO MPOU3BOJICTBA, MATEPUATIOBEIEHM)S,
IPHKJIAIHOM MEKTPOHUKH U IPOMBIIUICHHOTO/TIPEIMETHOTO JIU3aliHa.

3anauu:
Obyuarowas:
e HAyYUTh OCHOBAM SCKH3HPOBAHUS PA3IMYHBIX 00HEKTOB;

o
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e HAY4YUTh ONpPEAENATh 3a)1aud U HYHKIHOHAI W3/ICIIHIA;

e HAy4YHTh OCHOBAM KOMIIBIOTEPHOTO MOAETUPOBaHUs pa3IuUHbIX 00beKTOB B 2D cucremax;

e HAy4YUTh CAaMOCTOSATEIBHO PEIIATh TEXHMUYECKUE 3aa4Yll B IIPOIecce KOHCTPYHPOBAHUS MOJEIIEH
(BBIOOp MaTepuaia, IJIaHMPOBAHKE IIPE/ICTOSAINMX NeHCTBHIA, CAMOKOHTPOJIb, YMEHHE IIPUMEHSTE
IOy YEHHBIC 3HAHM s, IIPUEMBI U OTBIT B KOHCTPYHPOBAHUH APYTHX 00HEKTOB M T. 11.);

e HAy4YHTh OCHOBaM KOMIIBIOTEPHOI'O MOJEIUPOBAHUS pa3nuHbIX 00beKkTOB B 3D cucremax Ha
OCHOBE KOMOMHAIIMU N'€OMETPUYECKUX IPUMUTHBOB;

e HAYYHMTH OCHOBAM KOMIIBIOTEPHOI'O MOJIEIUMPOBAHUSI METOIaMU AeHOPMUPOBAHUS TNIOCKUX
9CKH30B;

e HAy4YUTh ONITHMHU3ALUU T€OMETPHUHU B IPOLIECCe MOACITUPOBAHUS C YYETOM OCOOEHHOCTEN
MIPOU3BOJICTBEHHBIX TEXHOIOTHIA;

e HAy4YHTb OIPE/ENATh TPeOOBAHHUS K CBOHCTBAM MaTepHaia /il KOHKPETHOTO U3/Ie/Hs;

e HAy4HTb OCHOBAM IIPOIPAaMMHUPOBAHUS MUKPOKOHTPOJLICPOB.

Passusarowjue.

e Pa3sBUTH JIOTHYECKOE MBILIJIEHHE, IIPOCTPAHCTBEHHOE BOOOpaKEHHE, TBOPYECKUE CIIOCOOHOCTH;

e pa3BuBaTh OOpa3HOE, TEXHUYECKOE MBIIIICHHE W YMEHHE BBIPA3UTh CBOM 3aMBICET B IPOEKTE;

e Da3BUTh [IO3HABATE/ILHBIC, HHTEIUIEKTYaJIbHBIE U TBOPYECKHE CIOCOOHOCTH 00y YarOIUXCsl, B
Ipolecce COo3/1anksl MOZIENeH U IIPOEKTOB, yMeHUe paboTaTh B HEOOIBUIMX IPYIIIAX, ITHKY
OOIIEeHHs;

e DPa3BUTh YMEHHE JIOBECTH PELICHHUE 3a/la4i 10 paboTaroliel MoaeH;

e Da3sBUTh CMEKAJIKY, HAXOJUYHBOCTh, U300pETATEIbHOCTh U YCTOWYMBLINA HHTEPEC K MOUCKOBOM
TBOPYECKOH JIESITEILHOCTH,

e Pa3BUTh YMEHHE U3JIAraTh MbICJIM B YETKOM JIOTHYECKOM I0CIIEN0BATEILHOCTH, OTCTAUBATEH CBOK)
TOYKY 3pPEHHS, aHATU3UPOBATE CUTYAILHIO U CAMOCTOSITEIEHO HAXOUTh OTBETHI HA BOIIPOCHI
Iy TeM JIOTHYECKUX pacCyKIAeHHii;

e Pa3BUThL yMeHHE paboTaTh HaJl IPOCKTOM B KoMaH/ie, 3G (exTUBHO pacipenesnsts 00sI3aHHOCTH.

Bocnumamenvuwie:

e BOCHHTATh YyBCTBO TOBAPHIIECTBA, UyBCTBO JIMYHOM OTBETCTBEHHOCTH;

e BOCHHTATh HPABCTBEHHBIE KAYECTBA [0 OTHOMIEHUIO K OKPYIKAIONIHM (00poKenaTeTbHOCTb,
YYBCTBO TOBApHILECTBA H T.JI.).

e BOCHHUTATh yBAKCHHE K MHTEIUIEKTYyalbHONH COOCTBEHHOCTH, KYJIBTYPY TPABOMOYHBIX
3aUMCTBOBAHUH U HEMPHUSATHE TJIAaTUATA.

L ]

OTan4uTebHOH 0c00€HHOCTHI0 MPOrPAMMBI SIBIISIETCS TO, YTO OHA PEAIU3yeTCsl B KOPOTKHE CPOKH 3a
CUET COKpAIllEHHs TEOPETHYECKOI0 MaTepHuasa, HeCTaHAapTHBIX METOIOB U3yUeHHs MaTeprasa, IPOCTOro
OOBACHEHHS CIIOKHBIX ABJICHHH ¥ MEX/UCITHIUTMHAPHBIX CBSI3SX. DTO MOIIEPIKUBAECT BHICOKYIO
MOTHBAUUIO 00yYaIOIUXCS U Pe3yJIbTATUBHOCTD 3aHATHH.

Bospacr: 12 - 18 net

Cpoxkun peanmsanuu: 1 rog. OOmee KOIM4IeCTBO YI€OHBIX YaCcOB, 3aIUNIAHNPOBAHHBIX HA BECH IIEPUOT
o0y4yeHns - 84 akaIeMUYECKHX Jaca.

DopMbl H peKUM 3aHATHI
@opMbl IPOBEICHUS 3aHATHI: JIEKLIUH, TPAKTUYECKUE 3aHITUS, MACTEP-KIIACCHI,
@opMBl OpraHu3al|K JAESTeIbHOCTH: TPYIIIOBBIC U HHAMBHIY &JIbHO-TPYIIIIOBLIE.

Hamoansiemocts rpynnsi: 10 20 yenosek



Bpewms o0yuenus - 2-6 yacos B Hezemo. [Ipu coxpaneHn# 00IIero KoJn4ecTBa YacoB IIpOrpaMMbl MOTYT

OBITH peaM30BaHbl B 60Jiee KOPOTKHH CPOK 3@ CHET 3aHATOCTH LIKOJBLHUKOB B KAHUKYJISPHBIHA NEpHO U
BBIXO/IHBIC W Mpa3jHUYHbIE AHH. [IpeaycMoTpeH mepepbiB NPOAODKUTENBHOCTRIO 15 MHHYT B KOHIE
KaXX0ro y4eOHOTo 3aHSTHSI.

OzxupaemMple pe3y IbTaThl.
B pesynbraTe 0CBOCHHS IPOrpamMMbl 00yYaroImuecs OyayT 3HATh:

OCHOBHBIE U TIPOJABHHYTHIC TeXHUKH 3D neyaru;

npunuun pabotel FDM/FFF u SLA 3D npunTepa;

KIIFOYEBBIE CBOMCTBAa MaTepuaos, npumenstoumxcs B FDM/FFF u SLA neuyaryu;

IPUHLHKIEI paboThl ¢ mesh-MoBEPXHOCTAMU;

IpoLecc MPOTOTUIHPOBAHKS U3IEIUH ¢ HCIIOIB30BAaHUEM TEXHOIOTHH U(PPOBOTO MPOU3BOJICTBA;

OyayT yMeThb:

BBIOMPATh TEXHOJOTUH YISl IPOTOTUITHPOBAHHS H3/IEIHiA;

rOTOBHUTH 3D KOMIIBIOTEPHBIE MOZIETH 0OBEKTOB TSl H3TOTOBJIEHHS C HCIIOJIb30BAHHEM BLIOPAHHBIX
IIPOM3BOJICTBEHHBIX TEXHOJIOTHIA;

noarorasnusarh 3D npunTep/1asepHblil pe3urK U pydHbIe HHCTPYMEHTHI K paboTe;
IPOrPaMMHPOBATE 3JIEKTPOHHBIE YCTPOHCTBA Ha 6a3e MUKPOKOHTpOJIIepa Ap/IyHHO;

BBIOMPATh OCHOBHbIE TEXHOJOTHYECKHE MTapaMeTPhl ¥ pexkuMbI 3D 1euaTd B COOTBETCTBUH C THIIOM
M3J1EIHsL;

MJITAHWPOBATE M pacnpeieITh paboTy HaJl OOIIMM IIPOEKTOM MEXY WIEHAMH KOMaH/Ibl;
CHPAaBJIATECH C MHAMBUAYAILHBIMU 33/JaHUSAMH, COCTABIISIOUIMMHU YacTh 0OLIeH 3a/1aun.

2. CopeprxaHue nmporpaMmai

2.1. YyeOHO-TeMATHYECKHH NJIAH

Bhe- ®opmbl
AyauTopHBbIE yUyeOHbIe
aya. aTrecTaluH
3aHATHS
No paboTta (koHTpOJIA)
. Pasnen / Tema
n/m Bceero | Jle
[Ipaktuueckue | Cawm.
ayna. | Ku
3aHATUS paboTta
4acoB | HH
1 | baok 1.
BBenenne B nepcoHasibHOE
uMppoBoe NPON3BOACTBO
1.1 | Texnonoruu nuppoBoOro
npousBozacTea. 2D
—— 21 | 3 18 9
npoekTupoBanue. 3D
IPOEKTHPOBAHHE
1.2 | Dkekypeuu 5 0 5
2 | Baok 2. Ompoc,
Brenenue B IIpaKTHYecKas
MaTepHAJIOBe/IeHHE pabora
2.1 | Matepuans! amns uudpoBoro 5 | 4
IIPOU3BOJICTBA
2.2 | CgoiicTBa matepuaioB 3D 4 5 5
neyaTu




3 | baok 3. Omnpoc,
BBenenne B npukiIagHyIo IpaKTHyecKast
3J1eKTPOHHUKY pabora

3.1 | IlpuknagHast 37eKTpOHHKA 8 2 6
3.2 | IlpoekTupoBaHue yCTPOUCTB g ) 6
Ha ApJTlyMHO

4 | buok 4. 0 [IpesenTanus

IIpoexTHas AeATEILHOCTH NPOEKTa

4.1 | Pabora HaJ1 NpoeKTOM 12 12 12

Wrorosas
aTTecTalus
MIPOBOJIUTCS HA
OCHOBaHWH

HUrorosas arrecTamus COBOKYITHOCTH
BBITTOJTHEHHBIX
IPOMEKYTOYHBIX
MPaKTHIECKUX
pabor

Bceero: 84 ak.u 63 21

2.2. Paboyasi nporpamma

baok 1. Beenenne B nepconajibHoe HHdpoBoe Npon3BoacTBo (35 u.)

1.1 OcHOBHBIE IOHATHS

Jlexyusn: TeopeTudeckas 4acTh. 3HAKOMCTBO ¢ IIporpamMmoii. [TpaBuia Ge3onacHoit pabotel. Texnonoruu
nudposoro npoussojacTsa. 2D npoektrposanue. 3D mpoeKTHpOBaHUE.

IIpaxmuueckoe sanamue. Texnonoruu nudpoBoro npousBozcTsa. 2D npoekTuposanue. 3D
IPOEKTUPOBAHUE.

Camocmoamenvnasn paboma: 3D npoeKTHPOBAHKE 110 YePTEKAM.

1.2 Dxckypeun

IIpaxmuyeckoe 3anamue: DxcKypeus B naboparopuro 3D nevati. DKCKypcus B 1a60paTOpHIO JIA3€pHOI
PE3KH ¥ MEXaHHYECKOH 00paboTKu. DKCKYPCHs B MACTEPCKYIO 110 paboTe ¢ KepaMHYECKHMMH MaTePUATaMH.

Biok 2. BBeenue B matepuanosegenue (9 4.)

2.1.Matepuains! 111 HU(GPOBOro MPOU3BOJICTBRA.

Jlexyusa: TlpaBuna 6ezonmacHol pabotsl. Pasinunsie kiaccsl Marepuanos. OCHOBHBIE MEXaHHUYECKHE
CBOMCTBA MaTepraioB. MeTo/ibl OIICHKH CBOMCTB MarepuaioB. Texuomnorus 3D neuartu, na3epHoi u
dbpesepHOit pe3ku.

IIpakmuueckoe 3anamue: OCHOBHBIE MEXaHHYECKHE CBOMCTBA MaTepruanoB. OleHKa CBOKCTB
MaTepHajoB.

2.2 CpoiictBa marepuanoB 3D nevatu

Jlexyus: IlpaBuna 6e3onacHoit paboTsl. OCHOBHBIE MEXaHMYECKUE CBOHCTBA MATEPHATIOB. MeTo 151
OLIEHKH CBOMCTB MaTEpHAJIOB.

IIpaxmuueckoe sanamue.: OneHKa CBOUCTB MaTepHAJIOB.

biok 3. Beeaenne B NpuKJIaHYI0 3JIEKTPOHUKY (16 4.)

3.1. IIpuxiagHas 3JIeKTpOHHKA

Jlexyusn: IpaBuna 6ezonacHoii paboThl. MUKPOKOHTPOIUIEPE. CEHCOPBI M aKTyaTOpbI.
[IporpaMmmupoBanie MEKPOKOHTPOILIEPA.

Ipakmuueckoe 3anamue: 3HaKOMCTBO ¢ MHKPOKOHTPOJLIEPOM, [OAKITIOUYEHHE CEHCOPOB U aKTyaTOpPOB.
[TporpaMmmupoBanre MEKPOKOHTPOILIEPA.



3.2. IlpoexTupoBaHue ycTpoucTB Ha ApAyHHO

Jlexyusa: CeMeUcTBO MUKPOKOHTPOJIEPOB APy HHO.

Ipakxmuueckoe sanamue: 11oaKa04eHNE 2IEKTPOHHBIX KOMITIOHEHTOB K ApayuHo. Coopka u
[IPOrpaMMHUPOBAaHUE yCTPOHCTB.

Baok 4. Tlpoextnas aesitenbHocTh (24 1)

4.1 TemaTtuka MPOEKTHBIX U UCCNEAOBATENILCKUX paboT

IIpakmuyeckoe sansamue: PopMUpOBaHUE POEKTHBIX KOMaHJ, BBIOOpP TEMBI MPOEKTa U HUCCIIEIOBAHUN
(mibo cobcTBeHHBIN BapHaHT, 1ub0 BbIOOp M3 cmucka). OnpeaerneHue Lead MPOeKTa, 3ajiady, METO/I0B
[POBEIEHHs UCCIIEN0BAHMUS HIIH CO3/IaHHsI IPOEKTA, MPeANnoIaraéMblX BO3MOKHBIX BHIBOJIOB.
Camocmosmenvras paboma: ONPENETUTh JUIs CBOET0 IPOEKTa Lelb, 3aJayd, METOJbl MCCIeIOBaHMs,
BO3MOJKHBIE BbIBO/IbI. PaboTa HaJt mpoekToM. Co3aaHne pe3eHTalluy 3al|Thl CBOET0 IpoeKTa. PereTuius
3aIIUTH] IPOEKTa

3. ®opMbl aTTECTALMH H OLleHOYHbIE MaTePHAJIbI

®opMbI KOHTPOJIS
Peanusanus nporpammbr «Texuonorun u martepuansl 1UGPOBOrO NPOM3BOACTBA» 0A30BOI0 YPOBHS
IpeyCMaTPUBAET TEKY LU KOHTPOJIb, IPOMEKYTOUHYIO U HTOTOBYIO aTTECTAIUIO 00y YarONIMXCs.

Texymuii KOHTPOIIB MPOBOJIUTCS MPOBEPKA 3HAHKH B JOpME KOPOTKOTO OIpOca, MO3BOJISIONIETO BbISIBUTh
YCBOEGHHE MaTepHaja oOydaroluMHCcs. Bompockl, KOTOpble BO3HUKAIOT y 0Oydaromuxcs B Mpolecce
00yd4eHus1, BRIHOCITCA Ha o011ee 00CyKAeHHe TaKk)Ke B IMANOTOBOM opme pazbopa maTepuaa.
[TpomexyTouHast arrectanuss HpoBOAMTCS B (opme 3ammThl paboThl MM TPOEKTa, Y4acTHs B
KOH(EpEeHIHUIX, BEICTaBKaX, (pecTUBAISIX.

Wrorosas arrecraryst mpoBoAUTCs B opMme: 3amura yuyeOHO-HCCIIeJ0BaTe/IbCKO# HITH TBOPYECKOH paboThI
¥ MpoeKTa (3aIuTa IpoeKTa).

OCHOBHBIM MEXaHU3MOM BBISIBIIEHHUSI Pe3yIbTATOB BOCIIUTAHUS SABJISETCS IIeIarornyeckoe HabIroieHHe.
[ly6nuunas npeseHTanus o6pa3oBaTeIbHBIX Pe3yJIbTaTOB MPOrPaAMMBI

OCYIIECTBIISIETCS B hOpMe: MTpe3eHTAllM| MTPOEKTa HITH BBICTABKH.

CpeacrBa KOHTPOJISI
Kontposs ocBoenus: 00y4aromuMucs MporpaMMbl OCYIIECTBIISICTCS Iy TEM
OLIEHUBAHUS CJIEIYIOLIMX TAPAMETPOB:

Kputepuu YPOBHH OIpe/ieNeHUs pe3yIbTaTOB
OIICHKH
MuBuManbHbINH OO6muit ypoBeHb [IpoaBUHYTHIH ypOBEHB
YPOBEHB
YcBoenue OOyuaromuiics mMoxeT | OOyvaromuiics moxket | OOyuaromuiics MOXKET
yuebHOoro IIPOUTH KOPOTKHUH | IPOWTH KOPOTKHUM OMPOC | MPOUTH KOPOTKHH Ompoc
marepuasa orpoc KaX/I0T0 | KaXI0ro pasjena | Kaxaoro pazzena
pasjiena nporpaMmsl IPOrpaMMBbl ¥ OTBETUTH Ha | IPOIPAMMEI, OTBETUTH HaA
JIOTIOJIHUTEIBHBIE BOMPOCHI | AOTIOTHUTEIbHBIE
BOIIPOCHI, BHOCHUT
NPEUIOKEHUST  BOMPOCOB
JUIsL 00CY I ICHMSI
Pabouue OOyuarouiicst Brinonnen yueOHbli | Beimosneno  nBa  wiu
pe3ybTaThl IIOKa3bIBaeT 3HAHUE | MPOEKT OospIle  IIPOEKTOB B
paMKax IporpamMmMmal.




Marepuasa, y4eOHbIH
IIPOEKT HE BBIITOJIHEH.

3.2 Urorosas arrecranms
Wrorosas arrecraiius MpoBOJUTCS HA OCHOBAHUM COBOKYITHOCTH MPOBEIEHHBIX OIIPOCOB U
BBITTOJIHEHHOTO TIPOEKTA

4. Meroau4eckoe o0eciiedeHue MporpaMmMsl

Metoabl o0yyeHusi, HCIoJb3yeMble B Iporpamme: cioBecHble (YCTHOE OObsSCHEHHME MaTepuana),
HarjsiAHble (Tpe3eHTalus), MpakTHYecKue (JIETH PenaloT HHKEHEPHBIE 3a7a4uH ), aHATHTHUECKHUE.
C 1esblo CTUMYTHPOBAHHUS TBOPYECKOH aKTHBHOCTH yyaluxcst Oy Iy T UCIIOJIb30BaHbL:
METO/] TIPOEKTOB;
METO/1 NOTPYIKEHUS;
MeT0/1b1 cOopa u 00paboTKH JIaHHBIX;
UTPOBBIE METOIUKH;
HCCIIe/I0BATENLCKHUH U IIPOOIIEMHBIH METO/IBI;
aHaJIu3 CIIPABOYHBIX U JINTEPATYyPHBIX UCTOYHUKOB;
MTOMCKOBBIHA 9KCIIEPUMEHT;
omnbITHas paboTa;
o0o01enue pesybTaToB.
M obGecnieyeHust HArJIAAHOCTH U JIOCTYITHOCTH H3y4aeMOro MaTepHaa UCIoIb3yTCs:
e HaII/IHBIE 1I0COOMS CMELIAHHOTO THMNA (CIaliibl, BUAE03aNCH, KHHEMAaTUYECKUE CXEMBI);
e JHJAaKTHYECKHE M0ocoOUs (KApTOUKH C 3alaHUsIMHU, paboune TeTpaay ¢ MIPaKTHYECKUMHU 3a/JaHHsIMU,
pa3aTOuYHBIN Marepuan);
e uH(bOpPMAIMOHHBIEC MAaTEPHAIIbl U TEXHOJIOTHUECKUE KapThl (HHCTPYKIHH, TAMSITKH)

HporpaMMa MOXET OBITh peajii30oBaHa € NMPUMCHCHHUEM SJICKTPOHHOTO 06y‘-ICHI/ISI H JUCTAaHIITHOHHBIX
o6pa3013aTem>Hbe TEXHOJIOTHM ¢ HCIOJIB30BaHUEM CUCTEM AUCTAHIIMOHHOTO 06yqum{.

5. Opraumaunonuo-nenaromqecxne pecypcehl

5.1 Cnennanu3upoBaHHble Ja00PATOPHHU U KJIACChl, 0CHOBHBIE YCTAHOBKH H CTEH/IbI
Ilomanka: KomnbloTepHblil Ki1acc, ay JMTOPUHE ¢ COOTBETCTBYIOLIEM 000Dy I0BaHHEM.

5.2 O6opyaoBanue u NporpaMmMHoe obecreyeHue:
IlepconanbHble OnepalHOHHbBIE CHCTEMA:
Windows 7, Windows 8 1 Windows 10.

5.3 AnnapartHoe obecriedeHnmne:

[Iporpamma peanmuzyetcst Ha obopyaoBanuu L[TTIO (LleHTp TeXHOMIOrHYECKOU MOIEPIKKH 00pa3oBaHus )
«Jlaboparopuu mudposoro npousoacrea Padnad» (Pemx HUTY MUCUC):

- CTAaHOK J1a3epHOH pe3ku/rpaBupoBku Laseret,

- CTaHOK JIa3epHOH pe3ku/rpaBupoBKHU Trotec,

- 3D npunTeps! Texnosnoruu FFF,

- PY4YHOH MHCTPYMEHT H JI€KTPOMHCTPYMEHT.

KaapoBoe obecriedenne mporpaMmmbl



[Iporpamma peanusyercs KBaIU(pUIMPOBAHHBIMH HAYYHO-IIEATOTHUECKUMH KaJIpaMH CHCTEMb] BBICIIETO
npodeccuonanbHoro  00pazoBaHUs, MMM  HpoQeccHoHanbHOe 00pasoBaHMe B 0OJACTH,
COOTBETCTBYIOIIEH NPOQUIIIO MPOrpaMMbl, M MOCTOSHHO MOBBIMIAIONIMM YPOBEHD MPO(ECCHOHATBHOIO
mactepcrsa. Jlis obecriedenus oOpazoBaTesIbHOTO Iporecca HeoOXOMMO MPUBIIEYEHHE CIIEAYIOMIUX
CIEIMATUCTOB:

° Ipero iaBaTelib,
° ACCHUCTEHT IIpernojaBarTeris,
o HHCTPYKTODP.

6. CnHCOK HCIIOTB30EAHHBIX HCTOYHHKOE
HNuTepHer-pecypebl

4. YouTube-kanan «I{upposas padbpuka» URL: https://www.youtube.com/@DigitalFAB (nara
obpammenus 01.02.2024)

5. YouTube-kanan LITTTIO MUCHUC “FABLAB MOSCOW KIDS” URL:
https://www.youtube.com/@FablabMoscowKIDS (nara obparenns 01.02.2024)



