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1. llosicHuTENLHAS 3ANMCKA

1.1. XapakTepucTika odpazoBaTe/bHOH MPOrpaMMbI

HononuutensHas  obmeobpasopaTtensHas  (o0miepasBUBaOIas)  [porpaMma  JIONOJHHTEILHOIO
oOpasoBanus geTed M B3poCHbIX, peanmsyemas OenepaibHbIM IOCYIapPCTBEHHBIM aBTOHOMHBIM
00pa3oBaTeNbHBIM  YUPEKACHHEM BBICIIEr0 oOpasoBanus «HammonanbHBIH — HMcCIIeI0BaTENbCKMI
texHonoruyeckuii  yausepcurer «MHUCHC» (manee — HUTY MUCUC, VYumsepcurer MHUCHC,
YuusepcureT) «TexHomorun u marepuagbl HU(GPOBOTO MPOM3BOJACTBA» pa3paboTaHa Ha OCHOBE H
B COOTBETCTBUU C HOPMATUBHO-IIPABOBBIMH JOKYMEHTAMHU:

- ®ejiepanbhbli 3aKoH Poccuiickolt @enepanuu ot 29 nexabpst 2012 r. Ne 273-03 «O6 o6pazoBanuu B
Poccniickoit @enepanuu» (¢ uzm. Ha 17.02.2023 r.). (nanee — 273-D®3);

- Konnenuus pa3sutus J0NOJHATENBHOTO 00paszoBanust jgereit 1o 2030 roga (¢ usM. Ha 15.05.2023 r.)
(yTBepikaeHa pacnopsukennem Ilpasutenscrsa Poccuiickoit @eneparn ot 31 mapra 2022 1. Ne 678-p).

- Ilopsiiok opraHuM3alMy M OCYINECTBJICHUS 00pa30BATENbHON [EATENBHOCTH MO IONOJHUTEIHHBIM
o01mmeobpasoBaTeIbHBIM IporpaMmMam (yTBepIk/IieH MpruKka3oM MUHHCTEpCTBa NpocseleHus Poccuiickoit
@enepanuu ot 27 monst 2022 r. Ne 629) (naee — [Ipukas Ne 629).

- LleneBas Mo/i€)Ib Pa3BUTUS PETHOHANBHBIX CHCTEM JOMOJIHUTEILHOrO 00pa3oBanus jieTeil (yTBepIKIeHa
npukasoM MunucrepeTBa npocselenust Poceniickoit ®enepauun ot 3 centsops 2019 r. Ne 467) (¢ usm.
Ha 21.04.2023).

- [Ipuxas Munncrepersa Ilpocsemenus Poccuiickoit @eneparun ot 30.09.2020 r. No 533 «O BHeceHuu
M3MCHCHUM B MOPAJOK OpraHM3allil M OCYLIECTBICHHs 00pa30oBaTENBLHON JIEATENIBHOCTH 110
JOTIOJIHATENbHBIM 001e00pa3oBaTeIbHbIM — [IPOrpaMMaM, — YTBEPXKIAEHHBIH — MprkazoM MUHHCTEpCTRA
ITpocsemenns Poccuiickoit @enepanuu ot 9 Hosiops 2018 r. No 196x;

- Ilpukas Munucrepcrea IIpocemenust Poccuiickoit ®enmepauu ot 09.11.2018 r. Ne 196 «O6
YTBEPXKJCHUH TOPsJKA OpraHu3alid M OCYIIECTBIEHHsS 00pa3oBaTelIbHOW JEATEJILHOCTH 10
JIOTIOJIHUTENBHBIM 00111€00pa3oBaTeIbHBIM ITPOTPaMMam»;

- llocranosiienue I'MaBHOIO rocynapcTBEHHOrO CaHUTApHOro Bpaya Poccuiickoit Peepamuu ot 28
ceutsiops 2020 r. Ne 28 «O6 yrBepkuenun canutapHbeix npasuin CIT 2.4.3648-20 «Canurapro-
SIUJ/IEMHOJIOTHYECKHE TPeOOBaHMS K OPraHM3alMsM BOCIHUTAHUS U OOYYEHHs, OTIBIXA U 03/I0POBIICHHUS
JeTel U MOJOIENKHY;

- lloctanosnenue I'1aBHOrO rocy1apcTBEHHOT0 cCaHUTapHOTo Bpada Poccuiickoit Menepaimu ot 28 ssuBapst
2021 r. Ne 2CanlIuH 1.2.3685-21 «CanurtapHble HOpMaTHBBI ¥ TpeOOBaHKS K 00€CIIEYeHHIO 6€3011aCHOCTH
1 (uan) Oe3BpeHOCTH Ul 4venoBeka (akTopoB cpeasl oburanus» (pasgen VI «urueHudeckue
HOPMATHBBI [0 YCTPOMCTBY, COAEPKAHMIO M PEXKHUMY pabOThl OpraHU3al[Mil BOCIHTAHUS U OOydYeHHs
OTJIbIXa U 03J0POBIICHUS JIETeH U MOJIOIEIKH»);

- Ilucemo Munncrepcrsa obpasosanus u Hayku PO or 18.11.2015 r. Ne 09-3242 «O nampapneHun
undopmanum» (BMecTe ¢ « METOANYCCKUME PEKOMEHIANUSIMA 110 MPOEKTUPOBAHMIO J[OMOJIHUTETLHBIX
0011epa3BUBAIOIIHUX MTPOrpaMM (BKITFOUAst pa3HOYPOBHEBBIE TIPOTPAMMEI)»;

- llpuxa3s Jlemapramenta o6pasoanus ropoga Mocksel oT 17.12.2014 r. Ne 922 «O mepax 1mo pasBUTHIO
JIOTIOJIHUTENBHOrO 00pa3oBanus aeteit» (¢ uam. Ha 24.10.2022);

- Ilpuxas Jlenapramenrta oOpa3zoBanus U Hayku ropoaa Mockssl oT 3.04.2023 r. Ne 271 «O BHeceHHH
M3MeHeHuH B npukas Jlenapramenrta oOpazoBaHus ¥ Hayku roposa Mocksel oT 17 nexabps 2014 roma Ne
922».;

- Metoauyeckre peKOMEHJAHH 10 Pealn3aluy JOTOTHUTEIBHBIX 0011e00pa30BaTeIbHBIX TPOrPaMM ¢
MPUMEHCHUEM JIEKTPOHHOTO 00YyYEHHUsI U JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJOTHI: IPHIOKEHUE
K mucbMy MunucrepcTsa npocsenenus Poceuniickoit ®eneparuu ot 31 sirBaps 2022 r. Ne JII'-245/06;

- JlokaspHBIE HOPMATHBHBIC aKTBI [0 0OPA30BATENBHOM JIEATETLHOCTH Y HUBEPCUTETA.

Hal'lpaB.)'leHHOCTb HnporpamMmbi — TCXHHUYIECKAs.

YpoBeHb 0CBOEHUsI — YTITyOICHHbIH.

Iless mporpaMMbl — IMOMCK TEMBI M pealu3alys IPoeKTa B 00JaCTH TeXHOJIOTHH HUu(pPOBOro

IPOU3BOACTBA M TPEAMETHOIO/TIPOMBILIIEHHOIO JU3aliHa, POQopHeHTAINs 00YYAIONMXCA U Pa3BUTHE
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MOTHBAIIUN K TEXHUYECKOMY TBOPYECTBY, pa3BUTHE TO3HABATEILHOM aKTHBHOCTH JieTeu qepes 06yquHe
OCHOBaM /Jih3aiHa U TEXHOJOTIUH IIEPCOHATIBHOTO I_II/I(prBOI‘O [IPOU3BOJICTBA, & TaKXe CojeHcTBUE
Ha6II}OIIaTCJ'[BHOCTI/I B IIO3HAHWHM MHpa KaK BaXHOI'0 KayeCcTBa COBPEMEHHOI'O YYEHOI'0 U HHXXEHEpa.

AKTyaJIbHOCTD POrPAMMBI

HeoBe4eCTBO MPOOIIKACT NIEPEXKUBATH H3MEHEHHS B PA3BHTHH TEXHOJIOTHH, COM3MEPUMBIE IO CBOUM
Macirabam ¢ TaKMMM CBEPIIEHHSAMH, KaK IPOMBIIIICHHAS PEBOJIIOIUS, CTAHOBJIEHHE CEJILCKOTO
XO34HCTBA, & BO3MOXKHO JIaKe, M CAMO HA4aju0 MCIOIb30BAHMS OpY IHii Tpyaa. Ha npotsbkenuu Bceit
0003pHMO¥ HCTOPUM PA3BHTHUS TEXHONOTMH HCIIOIB3YEMbIE YET0BEKOM UHCTPYMEHTHI CTAHOBUJIUCE JIMIIIb
Oosiee CIOKHBIME W MEHEe AOCTYNHBIMH. J[jisi OCBOEHUS H 9G(MEKTHBHOTO HCIONB30BAHUS CPEICTB
MPOU3BOJICTBA TpeboBanach Bee OoJiee U Goee riryGoKas CrielHain3alis pabOTHUKOB, a JUIs BIIafeHUs
MMH — Bce Ooniee MacIuTaOHble HHBECTHIMH. JIMINb B HOBOM THICSYEICTHH MBI MOYKEM HaOmIoMaTh H
obparHyio kaptuny. IlosiBiienne u pasBuTHE HH(POBBIX IIPOU3BOJICTBEHHBIX TEXHOJIOTHH MPUBENO K
CYLUECTBEHHOMY COJIMIKEHHEO TaKKX SIBJICHUH, Kak MaTepus 1 uHpopmarms. [10106H0 TOMY, KaK Iporpecc
B PasBUTHH KOMIIBIOTEPOB NPUBEN K MHOTOKPATHOMY Y/ICIIEBIEHHIO MPOIECCOB IOy YEHHS, XPAHCHHS,
HEpe/iaun ¥ paclpoCTpaHeHus HHPOPMALMH, PA3BUTHE TEXHOJOTHH LU(POBOTO NPOM3BOJICTBA BENET K
ACMOKpAaTH3aLMHA  TIPOM3BO/CTBEHHLIX IIPOLECCOB, YTO CO3Ja€T NPEAIOCHUTKH Ul IiyGouaifimmx
M3MEHEHUH B TeXHOC(epe. CoXpaHseTCs HAlEkKa, 4TO B CIIE/IYFOLIHE HECKOIBKO AECATHICTHI MbI CTAHEM
CBUICTCIAMHE  TIOCTCTICHHOIO  IIEpexoja OT KOHUEHTPUPOBAHHBIX TIPOU3BOJACTBEHHBIX CHCTEM C
TTIOOATBHBIMA CETSAMH TIOCTABKH PECYPCOB M JIUCTPHOYIHHA TOBApOB K PACIPEACIICHHBIM CHCTEMaM,
OCBANBAIOIIMM JIOKAIIBHBIE PECYPCHI H pabOTAIOIMM Ha JIOKANbHEIE PBIHKH, TO €CTh OT Pa3pyLIHTENbHOM
AJIst ITAHETBI CHCTEMBI MACCOBOT0 MOTPEOIEHHS H MAacCOBOTO MPOM3BOJICTRA K IIPOM3BOJICTBY OCHOBHBIX
TOBAPOB IO TPEOOBAHUIO (POM3BOJICTBO HPOYKTA TaM IJIe OH Hy¥KeH, KOIa OH HYJ)KE€H U B KOJIUYECTBE B
KOTOPOM OH HY)KEH). YK€ B CPEIHECPOUHOI IEPCIIEKTUBE 3TO IPHBEIET K CHHIKSHUIO POJIH UCKOITAEMBIX
PeCypCoB Ha III00AIBLHOM PLIHKE M BO3BPALIEHHIO TPOM3BOACTBA 3HAYUTETLHON YaCTH TOBAapOB B pa3BUTKIE
crpabl. [Iponcxonsiue u oKuIaeMble U3MEHEHUS TPOU3BOACTBEHHBIX CHCTEM YK€ CEerojiHsl IUKTYIOT
Ka4CCTBCHHO HOBBIC TPEOOBAHMsA K IOATOTOBKE CICHHAIHNCTOB. B Mupe, B KOTOPOM IOCTEIIEHHO
Pa3MBIBACTCS TPaHHMIA MEXJly HHOpMammed M Marepheil, Hew3OeKHO OyIeT HcuesaTh JeleHHe Ha
ZM3a{HEPOB, MHKEHEPOB U IPOrPaMMHCTOB. [ [poeKTHBI 1 MEKIAUCUUILTHHAPHBIN 110J1X0/] B 00pa3oBaHUH
AOJDKEH CTaTh OCHOBHBIM Ha BCEX STallaxX MOATOTOBKH TEXHHYECKHX TBOPYECKUX KaJPOB, BKIIOUAS CaMble
paHHHE.

Ilenaroruyeckas uesecoodpasHocTs

Kounentyanenas wumest mpeiaraeMoro Kypca COCTOMT B GopmMupoBaHEK Y 0OYYAIONMHUXCS HABBIKOB
HHKCHEPHO-TEXHUIECKOTO TBOPYECTBA M MCCNENOBATEIBECKUX HaBBIKOB. OOyuaroumecs B Ipolecce
HaOJIO/IEHNS, UCCIIEIOBAHMS, IKCIEPMMEHTHPOBAHHS, NIPHOOPETYT HOBBIE 3HAHHUSI M HABBIKM, KOTODBIC
IIOMOTYT CHOPMHPOBATE CBOH COOCTBEHHBIH BEKTOD B BBIOOpE CBOEH OyyIei npodeccum.

1.2. Hean u 3agaun

Iests - chopMupoBaTE MOTHBHPOBAHHOE CTPEMICHHE 00YYAIOMErocs K MO3HAHMIO HOBBIX COBPEMEHHBIX
MHHOBAIMOHHEIX HANpaBieHHH B 00/1aCTH TEXHOJOTHH MU(POBOro MPOH3BOICTBA, MATEPHATOBEIEHHUS,
IPUKIIaJIHON JIEKTPOHUKK M NTPOMBILILICHHOTO/IPeIMETHOTO IH3aiiHa.

3agaum:
Obyuarowas:
e HAy4YHTh OCHOBaM 5CKH3MPOBAHUS PA3IMYHBIX OOBEKTOB;
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HAYYHUThb ONIPEJEIATh 3a1a4u ¥ ()YHKIHOHAT U3IEIIUI;

Hay4UTh OCHOBaM KOMIIBIOTEPHOIO MOJIEIIMPOBAHHUS Pa3IMUHbIX 00HeKTOB B 2D cHcTemax;
Hay4HTh CaMOCTOSITEIILHO PEIlaTh TEXHUYECKHE 3a/1auMl B ITPOLiecce KOHCTPYHUPOBAHMS MOJIEIeH
(BbIOOp MaTepHala, IAHUPOBAHUE NPECTOSIINX ACHCTBAN, CAMOKOHTPOIIb, yMEHHE IPHMEHSTH
OJIy4YCHHBIC 3HAHUS, TIPUEMBI H OTIBIT B KOHCTPYMPOBAHUH APYTHX OOBEKTOB U T. 11.);

Hay4UTh OCHOBaM KOMIIBIOTEPHOIO MOJEIHUPOBAHUS pa3IHYHLIX 00BEKTOB B 3D cucreMax Ha
OCHOBE KOMOMHALIUK F€OMETPHUUECKUX IPHMUTHBOB;

Hay4HTh OCHOBAM KOMIIBIOTEPHOTO MOZIEIMPOBaHHsl METOJaMH J1epOPMHUPOBAHHUS TIIOCKHUX
3CKH30B;

Hay4UThb ONITUMHU3AIMH F€OMETPUH B IIPOIIECCE MOACIUPOBAHUS C YYETOM 0COOEHHOCTEH
IIPOM3BO/ICTBEHHBIX TEXHOJIOIHIA;

Hay4UThb OLPEICNATh TPeOOBaHKs K CBOMCTBAM MaTepHaia Ul KOHKPETHOTO U311,

Hay4YHTh OCHOBaM IIPOrPaMMUPOBAHUSI MEKPOKOHTPOJLIEPOB.

Pazeusarowue:

PasBUTh JIOTHYECKOE MBIIIIEHHE, IPOCTPAHCTBEHHOE BOOOPAKEHHE, TRBOPYECKHE CIIOCOOHOCTH;
pa3sBUBATH 0OPA3HOE, TEXHUUECKOE MBIILICHHE H YMEHHE BBIPA3HTh CBOM 3aMBICEN B TPOCKTE;
Pa3sBUTH [I03HABATEIILHbIE, HMHTEIUIEKTYallbHBIE K TBOPUYECKUE CIIOCOOHOCTH 00yYaromuxcs, B
IPOLECCe CO3NAHMS MOZIETICH U IPOEKTOB, yMeHHe paboTaTh B HEOOJBIINX IPYIINAX, STUKY
001IeHMS;

Pa3BUTh YMEHUE JIOBECTH PEILEHUE 3a1a49H JI0 paboTaromieii Mo1esu;

PasBUTh CMEKAJIKY, HAXOIYUBOCTD, W300PETATEIBHOCTD M YCTOMYUBLIN HHTEpEC K OUCKOBOM
TBOPYECKOH JESITEILHOCTH;

Pa3BUTH YMEHUE U3J1araTh MBICIH B YETKOM JIOTMYECKON TTOCIIE/I0BATEIBHOCTH, OTCTAUBATEH CBOIO
TOUKY 3PEHHsI, aHAIU3UPOBATH CHTYALMIO M CAMOCTOSITE/IBHO HAXOAUTh OTBETHI HA BOIIPOCHI
IYTEeM JIOTUYECKUX PACCYIKICHHUM;

pa3BUTh yMeHHE pabOTaTh Ha/l IPOEKTOM B KOMaH/E, YpHEKTHBHO pacrpeie/saTh 00I3aHHOCTH.

Bocnumamenvuwie:

BOCIIMTATE YyBCTBO TOBAPHIIECTBA, YyBCTBO JIMYHONH OTBETCTBEHHOCTH;

BOCITMTAaTh HPABCTBEHHBIC KAYECTBA 110 OTHOIIEHHIO K OKPYIKAOIIHMM (100p0KenaTenbHOCTS,
YyBCTBO TOBAPHIIECTBA U T.J1.).

BOCITHTaTh YBaXXCHUE K HHTEJUICKTYalbHONH COOCTBEHHOCTH, KYJIETYPY NPAaBOMOUYHBIX
3aUMCTBOBAHUHN M HEMPUSTHE IJIaruara.

OTan4nTeabHON 0C0GEHHOCTHI0 IPOrPAMMBI SIBIISIETCS TO, YTO OHA PEATU3YETCS B KOPOTKHE CPOKH 3a
CYET COKPAIIECHHS TEOPETHIECKOTr0 MaTepraa, HECTaHIapTHBIX METOJO0B H3yUeHHs MaTepraa, IPocToro
OOBSICHEHHUS! CIIOXKHBIX SIBJICHHH N MEXIHCUHIITHHAPHBIX CBA3SX. DTO MOUIEPIKHBACT BBICOKYIO
MOTHBALIHIO 00YYaIOIUXCS U Pe3YIbTATHBHOCTH 3aHATHIA.

Bo3pacrt: 12 - 18 ner

Cpoku peammsauun: 1 rox. O6mee KoIMUecTBO y4eOHBIX 4acoB, 3aMJIAaHUPOBAHHBIX Ha BECh epuos
oOyyenwus - 72.

DopMbl U pekuM 3aHATHIH

DOopMBI IPOBEEHUS 3aHATHH: JTEKI[MH, IPAKTHYECKHE 3aHATHS, MACTEP-KIIACCHL.
DopmbI OpraHU3aUK AeATeFHOCTH: IPYIIIOBBIC K HHIMBHLY AJTbHO-TPYIIIOBBIE.
Hanomnusemocts rpymmsr: 10-20 genosex.



Bpemst oOyuenus - 2-8 gacos B Heziemo. Ilpu coxpaHeHn# 061IEro KOJIMYECTBA YaCOB MPOTrPaMMbl MOTYT

OBITH peaIi30BaHbl B Oonee KOpOTKI/II‘/'I CPOK 3a CYET 3aHATOCTH IIKOJbHUKOB B KaHHKYHHprIﬁ HEepuoa u

BBIXOJIHBIC W IpasjHU4Hble JHH. [IpesycMOTpeH mepepsiB NPONOIDKUTEIBHOCTHIO 15 MHHYT B KOHIE
KaXI0ro yueOHOro 3aHsTUs.

O:xuiaeMbie pe3yJabTaThI.

B pesynbrare 0cBOeHHs IPOrpamMMbl 00y YaroIuecs 6yayT 3HATS:

Npo/BUHYThIEe TexHUKH 3D neuaru;

npuHuun padotsl FDM/FFF u SLA 3D npunrepa;

KJIIOYEBbIE CBOMCTBA MaTepUaiioB, npuMensitonuxcs B FDM/FFF u SLA nevaru;

TPUHIKIIBI pabOTHI ¢ Mesh-TOBEPXHOCTAMHE, IapaMeTPUIECKHe MOIEIMPOBAHMUE;

[POIECC NPOTOTUTUPOBAHKS M3IETIMH C HCTIOIB30BAHMEM TEXHOJIOTHH IIH(POBOIO MPOU3BOICTBA;

OyAyT YMeTh:

BBIOMPATh TEXHOJIOTMH VISl TIPOTOTHITHPOBAHUS M3/IEIINN;

rOTOBUTE 3D KOMIBIOTEPHEIE MOJIEN OOBEKTOB LSl H3TOTOBJIEHHUS C UCIIOJIb30BAHHEM BBIOPAHHEIX
[IPOU3BO/ICTBEHHBIX TEXHOJIOIHH;

[0JIroTaBIMBarh 3D npuHTEp/Ta3epHbIA Pe3YnK U PyUHBIC HHCTPYMEHTHI K paboTe;
IPOrPaMMUPOBATH JJIEKTPOHHbIE YCTPOHCTBa HA 6a3e MUKPOKOHTpOJIEpa APIYHHO;

BBIOUpPATh OCHOBHBIE TEXHOJIOTHUECKUE TTapaMeTPhl B peXXUMbI 3D 1medaTu B COOTBETCTBUH C THIIOM
U3JCITHS;

IJIAHUPOBATh U PAcIpeensTh paboTy HaJl OOLIMM MPOEKTOM MEX/1Y YIEHAMH KOMAaHIbI;
CTIPaBJIATHCSA C MHAMBU/YaJIbHBIMU 3a/IaHUSIMU, COCTABJISIONMMHU 9aCcTh O0IIEH 3a1aym.

2. Coaeprkanue MpoOrpaMmal

2.1. YuyeOHO-TeMaTHYeCKUI JIAH

Bue- ®opmbl
AyauTopHble yaeOHbIe
aya. arrecTanuu
3aHATHS
Ne pabdora (xoHTpOIS)
Pazgen / Tema
n/m Bceero | Jle
[Tpaktuyeckue | Cam.
ayJl. | K
3aHATUS pabota
4acoB | UK
1 | Baok 1. Ompoc,
Hudposoe mnpousBogcTBo M npaKTHyecKas
Au3aiiH  (OpeAMeTHbIH H pabora
IPOMBIIIJICHHBbII)
1.1. | [lponeneBTHka:  jgu3aiiH
TEXHOJIOTHH mudpoBoro 10 2 8 2
IIPOU3BOJICTBA
1.2 | Texnonorun nudpoBoro
npousBoJicTBa. [IpoBuHyTEIC g g 3
texHuku 2D u 3D
IPOEKTUPOBAHUS
2 Omnpoc,
baoxk 2. #
IIpaKTHYEeCKas
OcHOBBI MaTepHAIOBENCHH S =
paboTa
2.1 | Matepuasns! st uupoBoro 12 5 10
IIPOU3BOJICTRA B




3 | baoxk 3. Ompoc,
BBenenune B npukaaaHyo IpaKTHYecKas
JIEKTPOHHKY pabora

3.1 | IlpuxitasiHas 3JeKTpOHHKA 2 2
3.2 | IIpoekTupoBanme yCcTpoHcTB 10 10
Ha ApJIlyHHO

4 | baok 4. [IpezenTarus

IIpoexTHasI 1eATEILHOCTH IIpOeKTa

4.1 | Pabora Hayt mpoekTom 13 1 12 12

Wrorosas
aTTecTauus
MPOBOJIUTCS HA
OCHOBaHUU

Uroropasi arrecramus COBOKYITHOCTH
BBIITOJTHEHHBIX
IPOMEXKYTOUHBIX
IPAKTUYECKUX
pabor

Bceero: 72 ak.u. 35 17 72

2.2. Pabouasi nporpamma

baok 1. llepconanbHoe nupposoe npoussoacrso ( 234.)

1.1 TponenesTrka: qu3aifH 1 TEXHOIOTUH HHPPOBOTO MPOU3BOACTBA

Jlexyus: Beenenne B Au3aiH (IpeIMETHBINA ¥ IPOMBIILIEHHBIH).

Ipakmuueckoe 3anamue. IlpakTuka nu3aiH pa3pabOTKU U3/eIHA U IPOEKTOB (YUeOHbBIE IPOEKTHI).
1.2 Texnonoruu mupposoro npoussoscTsa. IpoasunyTeie TexHuku 2D 1 3D npoeKTHpOBAHHS.
lpaxkmuueckoe 3anamue: IpopaboTtka y4eOHBIX IPoekTOB. 2D-3D npoeKTHpoBaHHeE 0 YePTEKAM.
M3rorosienue jietasieii npoexra.

Camocmoamenvras paboma: 3D npoexTipoBaHue 1o deprexam. [IpopaboTka yu4eGHBIX MPOSKTOB.

biok 2. Beenenne B matepuanosenenne (12 41.)

2.1. Marepuaiibl [uist TUpOBOro MPOU3BO/ICTBA.

Jlekyus: TlpaBuna 6ezonacHoit paboTel. Paziiunble kiaccsl Matepuanos. OCHOBHBIE MEXaHHUYECKUE
CBO¥CTBA MaTepHaioB. MeToib! olieHKH cBoifcTB MaTepuasos. Texuonorus 3D neyaru, nazepHoi u
bpe3epHOit pe3ku.

Ipaxmuueckoe s3anamue: OCHOBHBIC MEXaHHYECKHE CBOMCTBA MaTepranon. OLeHKa CBOMCTB
MaTepHaOB.

baox 3. Ilpuxiiagnyio 3J1eKTPOHUKY (12 4.)

3.1. Ilpuknagunas saeKTpoHUKA

Jlexyus: lpasuna 6e3onacHoi paboTsl. MukpokoHTposuiepsl (MKK). CeHcOpBI B aKTyaTopsl.
IIporpaMmMupoBaHre MEKPOKOHTPOJLIEPA.

lpaxmuuecroe sanamue: COOpKa ycTpoHCTB Ha 6a3ze MUKPOKOHTpoILIEpa ApaynHo i mogo6usix MKK,
TTOJIKJTIOYEHHE CEHCOPOB U aKkTyaTopos. [IporpammupoBanie MUKPOKOHTpOJLIEPA.

3.2. [lpoexTupoBaHue yCTpOHCTB Ha Apaynno (1 noxobusx MKK)

lpakmuueckoe 3ansmue: I10AKITIOUEHHE YIEKTPOHHBIX KOMIIOHEHTOB K AP/IyHHO ¥ TI0JJ00HBIM
MHKpPOKOHTpoJuiepam. COOpKa 1 MPOrpaMMHUPOBaHUE YCTPOMCTB.

Camocmosmenvras paboma: I1oaKIOUEHHE SIEKTPOHHBIX KOMIIOHEHTOB K Apyuno. C6opka u
pOrpaMMHPOBAHKE YCTPOUCTB.



baok 4. IIpoexTHas nesrensHoctTs (25 4.)

4.1 TemaTuka NPOEKTHBIX H HCCIIEI0BATEIBCKUX PaboT

lpakmuuecroe s3ansmue: ®opMUPOBAHHE MPOEKTHBIX KOMaH/I, BHIOOP TEMBI TIPOEKTAa H HCCIIEN0BAHMMN
(b0 cobcrBeHHbI BapuaHT, 60 BEIOOpP M3 crmcka). OnpeseieHue LHeiu MpoeKTa, 3aad, METONO0B
[IPOBEJICHUST UCCIICJIOBAHUS WITA CO3/IaHHs IIPOEKTA, TIPEII0IaraeMbIX BO3MOKHBIX BBIBO/IOB. PabGoTa Ha
IIPOCKTOM.

Camocmosimenvnasn paboma: Pabora nax npoextoM. Co3gaHue Mpe3eHTALMH 3aIIUTHl CBOEIO MPOCKTA.
Penerunust 3amuTel ipoexTa

3. (I)Oprl aTTeCTAlHH H OUEHOYHbIEC MATEPHAJBI

P®opMBbI KOHTPOJIS
Peanuzanus nporpammer « TexHONIOTHE 1 MaTepHalIbl TH(GPOBOIO MPOM3BOACTEA» YIIyBIEHHOTO YPOBHS
IpejlyCMaTPUBaCT TEKYIIHH KOHTPOJIb, IIPOMEKYTOUYHYIO i HTOTOBYIO aTTECTAIMIO 00YYaOIIHXCS.

Texyuit KOHTPOJIB POBOAMTCS NPOBEPKA 3HAHUMN B (POPME KOPOTKOTO ONPOCa, TTO3BOJISIOLIETO BBISBHTE
yCBOGHHE Matepuaia 00ydarolumMucs. Bomnpockl, KOTOphle BO3HHKAIOT y 00ydaroliuxcsi B IpoIecce
00y4eHHMsI, BEIHOCATCS Ha o0Iee 06Cy K/IeHHE TAKKe B IHAIOTOBOM GopMe pasbopa Marepraa.
[IpomexyTtodnas arrecrauus NpoBOAMTCS B (opMe 3aliuThl pabOTHl HIH IPOEKTa, Y4acTds B
KOH(EpEeHIUsX, BEICTABKAX, (heCTHBAIISIX.

Wrorosas arrecraius poBOMTes B JopMe: 3aIuTa yde6HO-HCCIIe[0BATENBCKOMN MM TBOPUYECKOH paGoThl
U IIPOEKTa (3allluTa MPoeKTa).

OCHOBHBIM MEXaHU3MOM BBISIBIICHHUSI PE3yJIbTATOB BOCTIUTAHMUS SIBISIETCS [IEIArOMHYECKOe HAOMIOIEHHE.
[Ty6ma4nas npeseHTarms o0pa3oBaTebHBIX PE3YIHTATOB IPOrPAMMEI

OCYHIECTBISAETCS B (DOpMeE: MPE3eHTALNH [TPOEKTA UM BBICTABKH.

CpencrBa KOHTPOJIS
KonTpons ocBoenus 00yUaronmMMuIcs IPOrpaMMbl OCYIECTBIISIETCS TTyTeM
OLICHUBAHMs CJIEAYIOUINX TapaMEeTPOB:

Kpurtepuu YPOBHH OIIpEJIeNICHHsI PE3YIbTATOB
OLICHKH
MuHuMabHbIH OO6uuit ypoBeHn [TpoaBunyTEII ypOBEHB
YPOBEHB
VYcBoenue Ob6yyarommiics MoxeT | OOyuarormuiics moxer | OOyyarormuiicst MOJKET
yueOHOro IPOUTH KOPOTKHUH | IPOUTH KOPOTKMH ONpPOC | IPOUTH KOPOTKHH OIPOC
Marepuasia onpoc KaXI0T0 | KaKIO0Tro paszelna | Kax/oro pasnena
paszeiia mporpamMMbl IIPOTPaMMBbl M OTBETUTH HA | IIPOrpaMMbI, OTBETHTH Ha
JIOTIOJTHUTEIbHBIE BOIPOCHI | AONOJIHUTEILHBIE
BOIIPOCEHL, BHOCHT
IPEVIOKEHUS.  BOTIPOCOB
JUTsL 00CYK/ICHHS
Pabouue OOyuarommuiics Brinonuen y4eOHbli | BeimotHeHo  1Ba WM
pEe3yIbTaThl MOKa3bIBaeT 3HAHHUE | IPOEKT Oosblie  THPOEKTOB B
MarepHaia, y4eOHbIH paMKax IIpOrpaMMmBbl.
IPOEKT HE BBIMOJIHEH.




3.2 UroroBsas arrecranus
Wrorosas arrecranus NpoBOAMTCS HA OCHOBAHHH COBOKYITHOCTH [IPOBEAEHHBIX OMPOCOB M
BBIITOJIHEHHOTO IIPOCKTA.

4. Meroauyeckoe ofecneveHne NporpaMmabl

Meroanl 0o0y4eHus, Hcnojb3yeMble B NporpamMme: CIOBeCHble (YCTHOe OOBSCHEHHE MaTepHana),
HarjisiiHble (IPEe3eHTAalHsA), IPAKTHYECKHE (IeTH PeIlaloT HHIKEHEPHBIE 3a/1a491 ), aHATHTHUECKHE.
C 1enpo CTUMYITHPOBAHHSI TBOPYECKOM aKTHBHOCTH yYaluxcs Oy 1y T HCIOJIBb30BAHbL:
e METO/I HPOEKTOB;
METO/I TIOI Py KEHUS;
METO/BI cOopa U 00pabOTKH TaHHbBIX;
UT'POBbBIE METOIUKH;
HCCIIEI0BATEILCKUH U TPOOIIEMHBIA METO/IBL;
aHaJIu3 CIIPABOYHBIX U JIMTEPATYPHBIX HCTOYHUKOB;
TIOMCKOBBIH 3KCIIEPUMEHT;
OIIBITHAsA paboTa;
00o011eHne pe3yibTaToB.
Jls obecrieuenys HArIsIHOCTH B IOCTYITHOCTH H3Y4aeMOTr0 MAaTEpUasa HCHOIb3YIOTCS
e  HArJISIHBIE MOCOOUS CMEIIaHHOTO THIIA (CJIaii/ibl, BUICO3AMHCH, KHHEMATHYECKHE CXEMBI);
e IMJIAKTHYECKHUE 10COOHs (KAPTOUKHU € 3aAaHUIMHM, pPabo4ue TeTpay ¢ NPAKTHYCCKUMHU 3aaHUIMH,
pa3laToYHbIi Marepuan);
e uH(pOPMAIMOHHbBIE MATEPHAIIBI H TEXHOJIIOTHYECKHUE KAPThI (MHCTPYKIMH, TAMATKH)

HporpaMMa MOXET OBIThH pcajin3oBaHa C IMPUMEHEHUEM 3BJIEKTPOHHOTO 06y‘-I€HI/I}I U JUCTAaHIOHUOHHBIX
O6p8.30BaTefIbeIX TEXHOJIOTUH C UCTIOIB30BAaHHEM CHCTEM AUCTaHIITMOHHOI'O 06y‘ICHI/Iﬂ.

5. Opranu3anHoHHO-NIeIArOrHYeCKHe Pecypehbl

5.1 Cneunaan3upoBaHHbIe JJAG0PATOPHH H KJIACCHI, 0CHOBHBIE YCTAHOBKH H CTEH/BI
[Lomanka: KomMnproTepHblit Ki1ace, ay AMTOPHU ¢ COOTBETCTBYIOIIEM 000PY IOBAHUEM.

5.2 ObopynoBaHHe 4 NPOrpaMMHOe oDecreYeHne:
IlepcoHanpHble oNepanHOHHbIE CHCTEMA:
Windows 7, Windows 8 u Windows 10.

5.3 AnnapartHoe obecrieyeHmue:

[Iporpamma peanusyercs na obopynosanun LITTIO (LleHTp TexHONOrHYECKOH TIOIEPIKKHE 06pa3oBaHHs )
«Jlaboparopun mudposoro mpoussoacrea ®adnad» (Pelmx HUTY MUCHUC):

- CTAHOK JIa3epHOH pe3ku/rpaBupoBKy LaserJet,

- CTAHOK JIa3epHOM pe3Ku/rTpaBupoBkH Trotec,

- 3D npunteps! Texuonoruu FFF,

- PY4HOH HHCTPYMEHT U 3JIEKTPOUHCTPYMEHT.

Kanposoe ofecneyenue mporpaMmmel

[Iporpamma peanusyercs KBaTH(GUIMPOBAHHBIMHI HAYYHO-TIEArOTHYECKMMHU KaJpaMH CHCTEMBbI BBICLIIETO
npoeccHoHAbHOTO  00pa3oBaHMs, HMEIONMM  podecCHOHAIbHOE 00pa3oBaHHe B 00JIACTH,
COOTBETCTBYIOMIEH NMPOQUIIIO IPOrpaMMBbl, M MOCTOSHHO IIOBBIIIAIOMIMM YPOBEHb MPOPEcCHOHATFHOTO



MacTepcCcTBa. ,HHH obecrieyeHus o6pa30BaTean0ro mpoIecca HEOOXOUMO MIPUBJICYCHUE CIICOYIOIMHUX
CIICITHAJIMCTOB:

o IperojaBares,
° ACCUCTEHT IIPero/iaBarelis,
o HHCTPYKTOP.

6. CnHCOK HCNOIE30EAHHBIX HCTOYHHKOE
HurepHer-pecypent
4. YouTube-kanan «I{udposas pabpuxa» URL: https://www.youtube.com/@DigitalFAB (zara
obpatenus 05.02.2025)
5. YouTube-kanan [ITIIO MUCHUC “FABLAB MOSCOW KIDS” URL:
https://www.youtube.com/@FablabMoscowKIDS (nara o6parmenus 05.02.2025)



