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1. llosicHUTENLHAS 3ANMCKA

1.1. XapakTepucTiKa 00pa3oBaTe/bHON NPOrpaMmbl

Hononuurensuas — obmeobpazoparenpHas  (oOuiepasBuBaroias) OporpaMma  JONOJHHTEIBHOIO
oOpasoBaHHs JieTell M B3pOCHBIX, peanuzyemas DenepaibHbIM T'OCYAAPCTBEHHBIM ABTOHOMHBIM
o0pa3oBaTeNbHBIM  YUPEKICHHEM BBICIIEro 0oOpazoBanus «HaluoHanbHBIA — HCCIIEIOBATENBCKHI
TexHostoruyueckuii  yausepeuter «MHCHUC» (manee — HUTY MUCUC, Vuusepcuter MHUCUC,
VuuBepeuteT) «TexHonorun u marepuaigbl HA(GPOBOrO TMPOM3BOJACTBA» pazpaboTaHa HAa OCHOBE M
B COOTBETCTBUH C HOPMATHBHO-IIPABOBBIMH JOKYMEHTAMH:

- Oeiepanbhblii 3akon Poccuiickoit @enepanun ot 29 nexabpst 2012 1. Ne 273-03 «O6 o6paszoBanuy B
Poccntiickoit ®egepanuny» (c u3m. Ha 17.02.2023 r.). (nanee — 273-D3);

- Konnenuus passutus J0onoJgHUTEIbHOr0 0bpasoBanus jgereit 10 2030 roxa (¢ u3m. Ha 15.05.2023 r.)
(yrBeprkaeHa pacnopsukennem IlpaButensctsa Poccuiickoii @eneparmu ot 31 mapra 2022 1. Ne 678-p).

- Ilopsjlok opraHM3alli¥ M OCYILECTBJICHUS 00pa3oBaTEbHON [EATEILHOCTH 110 HONOJIHUTETbHBIM
obmeobpasoBaTebHBIM IporpaMmam (yTBepik/IeH Mpruka3oM MUHHCTEpCTBA NpocBelieHus Poccuiickoii
Denepanuu ot 27 mrons 2022 r. Ne 629) (nanee — [Ipukas Ne 629).

- LleneBas Mo/ie/lb pa3sBUTHS PErMOHANBHBIX CUCTEM JOMOJIHUTEIEHOrO 00pa3oBanus JeTei (yTBepikaena
npukazom Munucrepersa npocsenienus Poccuiickoit @eneparmu ot 3 centsdps 2019 r. Ne 467) (¢ usm.
Ha 21.04.2023).

- [Ipuxas Munncrepcrsa Ilpocsemenns Poceniickoit @epmepanuu ot 30.09.2020 r. Ne 533 «O BHeceHuH
M3MCHCHUM B IMOPAIOK OpraHM3allid M OCYLIECTBICHUS 00pa30OBaTENBHON JIEATEIBHOCTH 10
JIOIIOJIHUTENbHBIM 001e00pa3oBaTeIbHBIM  IIPOrpaMMaM, — yTBEP)KAEHHBIH  mpuka3zom MuHHCTEpCTBA
IIpocBemenus Poccuiickoit ®eneparnpu ot 9 Hosiopst 2018 . Ne 196»;

- Ilpukas Munucrepcrsa Ilpocemenus Poccuiickoit ®enepaiun ot 09.11.2018 r. Ne 196 «O6
YTBEPXKICHUH TOpsJKA OpraHus3allMd M OCYILECTBIEHUS 00pa30BaTe/IbHON JIEATENLHOCTH 110
JIOTIOJIHUTEJIBHBIM 00111e00pa30BaTe/IbHbIM IIPOrpaMMaM»;

- llocranosiienue ['aBHOTO TrocyIapcTBEHHOrO CaHHUTapHOro Bpaua Poccwiickoii Penepammu ot 28
cetsiops 2020 r. Ne 28 «O6 yrtBepkuenun canutapHbix npasuin CIT 2.4.3648-20 «Canurapno-
SIH/IEMHOJIOTHYECKHE TPeOOBaHMs K OPraHM3alMsM BOCITHTAHHUs M 00y4YeHHs, OT/(bIXA U 03/I0POBJICHHUS
JICTEH U MOJIOJEKH Y,

- llocranosienue ['1aBHOro rocy 1apcTBEHHOr0 CaHUTapHOTO Bpaya Poccuiickoii Menepannu ot 28 ssHBaps
2021 r. Ne 2CanlIuH 1.2.3685-21 «CanurapHble HOpMaTHBEI ¥ TpeOOBaHUS K 0OECIIeUeHNIO 6e30I1aCHOCTH
1 (uan) Oe3BpeHOCTH Ui 4YesoBeka (akTopoB cpeabl obutanus» (pasmen VI «[urueHndeckue
HOPMATUBBI 110 YCTPOWCTBY, COJACPIKAHUIO M PEKUMY pabOThl OpraHU3allUii BOCIHTAHUS M OOydYeHHs
OT/IbIXa U O30POBIICHHS JIETeH U MOJIOJICKHY );

- ITucemo MunucreperBa obpazoBanus u Hayku PO ot 18.11.2015 r. No 09-3242 «O nanpapieHnn
undopmauumn» (BMecTe ¢ «MeToaMIeCKUMH PEKOMEHIAIUSIME [0 MPOEKTUPOBAHUIO JIONOIHUTETbHBIX
001epa3BUBaIOIIHMX TPOrpamMM (BKITIOYAs Pa3HOYPOBHEBBIE IIPOTPAMMBI )»;

- Ilpuxa3s Jlenmapramenta obpasosanus ropoga Mockser oT 17.12.2014 r. Ne 922 «O mepax 110 pasBUTHIO
JIONIOJIHUTENBHOrO 00pazoBanus etTei» (¢ u3m. Ha 24.10.2022);

- Ilpukas JlenapramenTta oOpa3oBanus u Hayku ropojaa Mockser oT 3.04.2023 r. Ne 271 «O BHeceHun
u3MeHeHuH B npukas Jlenapramenrta oOpaszoBanus ¥ Hayku ropoaa Mockssl ot 17 gexabps 2014 roja Ne
922%.;

- MeToauyeckne peKOMEH/IALKH 110 Pealn3aluy AOMONHATEIBHBIX 001e00pa3oBaTebHbIX POrPaMM €
IPUMEHEHUEM BIIEKTPOHHOTO 00YYEHHUs U JMCTAHIIMOHHBIX 00pa30BaTEbHBIX TEXHOIOTHIL: IPUIIOKEHHE
K mucbMy Munncrepersa npocsernenus Poccutickoit ®expepanuu ot 31 sasaps 2022 r. Ne JII-245/06;

- JlokanpHBIC HOPMATUBHBIE AKTHI [10 OOPA30BATENBLHON JAEATETLHOCTH Y HUBEPCHTETA.

HanpasieHHOCTH NIPOrpaMMbl — TEXHHYECKAS.

YpoBeHb ocBoeHHs1 — YTy OJICHHBIH.

[leas pDporpaMMbl — IOMCK TEMBI M pealu3alMs I[POEKTa B OOJACTH TEXHOIOTHH IM(POBOro

MPOM3BOJACTBA M TIPEAMETHOIO/TPOMBIIIIIEHHOTO TU3aifiHa, MpodopueHTalMs 00yJalOMIUXCS U Pa3BUTHE
2



MOTHBALMH K TEXHHYCCKOMY TBOPYECTBY, Pa3BUTHE MO3HABATEILHON aKTHBHOCTH JIeTel yepes 06ydeHue
OCHOBAaM JM3aliHa M TEXHOJOTWH MEPCOHATBHOrO LH(POBOrO MPOM3BOJACTBA, a TAKXKe CONCHCTBIE
HAOMIONATEIbHOCTH B I03HAHIH MHPA KAK BAYKHOTO KAYeCTBA COBPEMEHHOr0 YYEHOI0 M HHIKEHepa.

AKTyaJIbHOCTD HIPOrPAMMBI

Yes0Be4ECTBO MPOOIKAET NIEPEKUBATH H3MEHEHHUS B Pa3sBUTUU TEXHOJIOTHH, COM3MEPHUMBIC 110 CBOUM
MaciTadaM ¢ TaKMMH CBEPUICHHSIMM, KaK IPOMBIIIICHHAS PEBOJIIOIIMS, CTAHOBJIEHHE CEJILCKOTO
XO3SMCTBA, & BO3MOXKHO JIKe, M CaMO HA4yalo HCHOIb30BAHHUS opy/ii Tpyna. Ha nporsokenun Bcei
0003pHMO¥ HCTOPHHU PA3BHTHS TEXHONOIMH HCIOJIb3yEMBIE YETOBEKOM UHCTPYMEHTBI CTAaHOBHJIHCEH JIMLIb
Oonee CIOXHBIME M MEHEe JOCTYNHBIMH. JIsi OCBOEHHS H 3G PEKTHBHOrO HCIONB30BAHUS CPEICTB
MpOU3BOJICTBA TpeboBanach Bee Oosee u Gosee riybokas crielHantn3ams PabOTHUKOB, a JUlsl BJIaeHUs
MMH — Bce Oosiee MaciiTabHble HHBECTHIMH. JIMIIbL B HOBOM THICSHETCTHH MbI MOYKEM HaOmoaaTe
obpatHyto Kaptuny. IlosBienue u passutue MUQPOBBIX IPOM3BOJICTBEHHBIX TEXHOJIOTHMH MPHBENIO K
CYLIECTBEHHOMY COJIMIKEHHIO TAaKKX ABJICHHIL, Kak Matepus u uupopmarms. [1o106H0 TOMY, KaK Iporpecc
B PasBUTHH KOMIBIOTCPOB MPUBEN K MHOTOKPATHOMY Y/ICLUEBJIEHHIO MPOIECCOB MOJIYYeH s, XPAHCHHS,
liepeflain ¥ pacrpoCTpaHeHus! HH(OPMAIMH, Pa3BUTHE TEXHOJOTHH IHPPOBOTO IIPOM3BO/ICTBA BEJET K
ACMOKpPAaTH3aUMH  NIPOM3BO/CTBEHHLIX IIPOLECCOB, YTO CO3a€T INPEANOCHUIKA JUls  TIyGoyalimmmx
u3MeHeHHH B TexHochepe. CoXpaHseTCs HalEkKA, UTO B CIIEIYIOIIHE HECKONBKO NECSTHIETHI MBI CTAHEM
CBUICTCIAIMHE  TIOCTCTICHHOIO  IIEPEX0Jia OT KOHUEHTPHPOBAHHBIX TPOM3BOICTBEHHBIX CHCTEM C
TIIO0ABHBIMKM  CETAMH HOCTaBKH PECYPCOB M JUCTPUOYLMH TOBAPOB K PACTIPEIENCHHBIM CHCTEMAM,
OCBAHBAIOIIMM JIOKAIbHbIE PECYPCHI U PAOOTAIOIMM Ha JIOKATBHBIE PHIHKH, TO €CTh OT pa3spyLIUTENLHOU
AL IUTAHETBI CHCTEMBI MACCOBOTO MOTPEOIEHHS H MAacCOBOTO IPOM3BOJICTBA K IIPOU3BOJICTBY OCHOBHBIX
TOBApOB 1O TPEOOBAHUIO (POM3BOJICTBO MPOYKTA TaM IJIe OH HyKeH, KOr/a OH HY€H U B KOJIMYECTBE B
KOTOPOM OH HYJK€H). YK€ B CPEHECPOUHOMN MEPCIEKTHBE 3TO NPUBE/ET K CHUKEHHIO POJIM UCKOIIAEMBIX
pecypcoB Ha rII00AILHOM PBIHKE U BO3BPALIEHUIO TPOM3BOICTBA 3HAYMTEIBHOMN YaCTH TOBApOB B Pa3BUTHIE
crpabl. [Ipoucxonsimnue u oKujaeMble U3MEHEHUS! TIPOU3BOICTBEHHBIX CHCTEM YK€ CErojiHst IUKTYIOT
Ka4yeCTBEHHO HOBBIE TpPeOOBaHUS K IOArOTOBKE CIEIHAIHCTOB. B MHpE, B KOTOPOM IOCTEIIEHHO
Pa3sMBIBACTCS IpaHula Mexiy nHDopmanmed u MaTepueii, HewsGexHO OymeT Hcue3aTh JeleHHE Ha
JM3aiHEPOB, MHXKEHEPOB M IIPOrpamMMHUCTOB. [ IpoeKTHBIIT i MEKAMCHUIITHHAPHBIA 101X0/1 B 00pa3oBaHuu
AOJDKEH CTaTh OCHOBHBIM Ha BCEX DTalaX MOArOTOBKHM TEXHHYECKHX TBOPYECKUX KAJPOB, BKIIIOYAS CaMble
paHHUE.

Ileparornyeckas mesiecoo6pasHocThb

Kounentyanenas wuuesi mpeiaraeMoro Kypca COCTOMT B GopmupoBanEn y 06ydaromuxcsi HaBBIKOB
MHKCHEPHO-TEXHUYECKOr0 TBOPYECTBA W HCCIIE/IOBATENBCKUX HaBBbIKOB. OOywaroiiecs B nporecce
HAOJIO/IEHHS, MCCIEIOBAHNUS, IKCIIEPUMEHTHPOBAHHS, NPHOOPETYT HOBBIE 3HAHHSI U HABBIKH, KOTOPBIC
IIOMOTYT C)OPMHPOBATE CBOI COOCTBEHHBIH BEKTOD B BbIOOpE cBOEH Oyyieit npodeccu.

1.2. Hean u 3agaun

Iean - chopMupoBaTh MOTHBHPOBAHHOE CTPEMIICHHE 00YYAOMIEr0Cs K MO3HAHMIO HOBIX COBPEMEHHBIX
MHHOBAIMOHHEIX HAIpPaBJeHUH B 00/IACTH TEXHONOTUH WM(POBOTO MPOU3BOACTBA, MATEPHAIOBEEHHUS,
IPUKIJIATHON JICKTPOHUKH M TPOMBILUIEHHOTO/TIPEMETHOTO AN3aiHA.

3agaun:
Obyyaiowas:
e HAy4YMTh OCHOBaM 3CKH3MPOBAHUS PA3IMYHBIX OOBEKTOB;



e HAYYHUTh ONPEJEIIATH 3aaud ¥ ()YHKIHOHAI M3EIIHMI;

e HAy4HTh OCHOBAM KOMIIBIOTEPHOTO MOJEIMPOBAHUS PA3IMYHBIX 00BeKTOB B 2D crucremax;

e HAay4uTbh CaMOCTOSITEJILHO PEIlaTh TEXHUYECKHUE 3a/1a4H B ITPOLIECCe KOHCTPYHPOBAHMs MOJIeIeH
(BbIOOp MaTepHala, NIAHUPOBAHKE NPEJCTOSIINX ACHCTBUN, CAMOKOHTPOIIb, yMEHHE TIPHMEHSTH
I0J1yYCHHBIC 3HAHUS, TPUEMBI U OTIBIT B KOHCTPYHPOBAHHHM JPYTHUX OOBEKTOB U T. 11.);

e HAyuyuTh OCHOBAM KOMIIBIOTEPHOIO MO/ICIMPOBAHMS pa3IMYHbIX 00BEKTOB B 3D crcTeMax Ha
OCHOBE KOMOMHALIUKM F€OMETPHYECKUX IPHMUTHBOB;

e Hay4uTh OCHOBAM KOMIIBIOTEPHOIO MOJIEIMPOBAHHS METOIaMH Je()OPMUPOBAHHUS TIIOCKHX
5CKH30B;

e HAYYUThb ONTHMH3AIMH F€OMETPUH B IIPOLIECCE MOJCITHPOBAHHUS C YUETOM OCOOEHHOCTEHH
[IPOU3BO/ICTBEHHBIX TEXHOIOT UM

e HAy4UTb ONpeJCsIATh TpeOOBaHMs K CBOMCTBAM MaTepualia Ul KOHKPETHOTO U3/IeIHs;

e HAy4YHThb OCHOBaM IIPOrPaMMUPOBAHUS MHKPOKOHTPOILIEPOB.

Paszsusarowue:

e Pa3BUTh JIOTHYCCKOE MBIILIEHHE, TPOCTPAHCTBEHHOE BOOOPaXKEHHE, TBOPUECKUE CIIOCOOHOCTH;

e pasBUBATh 0OPA3HOE, TEXHMYECKOE MBIILICHHE H YMEHHE BBIPA3UTh CBOM 3aMbICENT B TPOCKTE;

e Da3BUTh I03HABATE/ILHBIC, HHTEIUIEKTYaJIbHBIE M TBOPUECKHE CIIOCOOHOCTH 00YYAIOIHMXCS, B
IPOLIECCe CO3NaHMs MOJIENICH 1 IPOEKTOB, yMEHHE paboTaTh B HEOOJBLINX IPYIINAX, STUKY
oOIIeHHS;

e Pa3BUTh YMCHHUE JIOBECTH PELUEHUE 3a/1a4H JI0 paboTaromel MOeH;

e Pa3sBUTb CMEKAIIKY, HAXO/IYMBOCTD, H300pETaTEILHOCTD M YCTONYHBBIN HHTEPEC K OMCKOBOM
TBOPYECKOH JESITEILHOCTH;

e Pa3BUTH YMCHHE H3JIaraTh MBICIIH B YETKOH JJOTHYECKOM MOC/IE€[0BATELHOCTH, OTCTAHBATEH CBOIO
TOUKY 3PCHHS, aHANTH3UPOBATH CUTYALMIO K CAMOCTOSITEIEHO HAXOAUTH OTBETHI HA BOIPOCHI
IIyTEM JIOTHYECKUX PACCYIKIACHHUN;

e Pa3BUTh yMeHHe paboTaTh Hal IPOEKTOM B KOMaH/e, dp)EKTUBHO pacrpe/esaTh 00I3aHHOCTH.

Bocnumamenvuvie:

e BOCIIHTATh YyBCTBO TOBAPHINECTBA, YyBCTBO JMYHON OTBETCTBEHHOCTH;

e BOCIHMTaTh HPABCTBEHHbIC KAYECTBA 110 OTHOMIEHHIO K OKPYIKAKOIHMM (JI00p0KEeIaTeNbHOCTS,
YyBCTBO TOBAPHIIECTBA H T.J1.).

e BOCIIHTaTh YBAKCHHE K HHTEJIEKTYalbHOH COOCTBEHHOCTH, KyJIGTYPY NPABOMOYHBIX
3aUMCTBOBAHUI U HEMPHUSITHE IJIAaruaTa.

L]

Oram4uTe bHOMH 0C0GEHHOCTRI0 IPOrPAMMBI SIBISIETCS TO, YTO OHA PEATH3YETCS B KOPOTKHE CPOKH 3a
CYET COKPAIEHUs TEOPETHIECKOTO MaTepuasa, HeCTaHIapTHRIX METOA0B U3y UYeHHs MaTepuaa, IpoCToro
OOBSICHEHHUS! CIIOKHBIX SBJICHUH 1 MEXTHCIHILTHHAPHBIX CBA3AX. DTO MOUIEPKHBAET BBICOKYO
MOTHBAIHIO 00yYaIOIUXCS U Pe3YIbTATHBHOCTH 3aHATHIA.

Bospacrt: 12 - 18 ner

Cpoku peammsanun: 1 ron. O6mee KoImMuecTBO y4eOHBIX 4acoB, 3alJaHUPOBAHHBIX HA BECh ePUOI
o0yuenwus - 72.

DopMBbI H peKUM 3aHATHI

DOpMBbI IPOBENEHHS 3aHATHH: JTEKIIHH, TPAKTHYECKUE 3aHATHS, MACTEP-KIIACCHL.
DopmbI OpraHu3aluyu JAeATeTbHOCTH: TPYIIIOBBIC ¥ WHIMBU/LY ATbHO-TPYIIIIOBEIE.
Hamonnsiemocts rpymnmsr: 10-20 gyenosex.



Bpemst oOyuenus - 2-8 yacos B Heziemo. I1pu coxpanennu o0IIEro KOJIMYECTBa YaCoB MPOrPaMMbl MOTYT

OBITH peaii30BaHbl B Oonee KOpOTKI/Iﬁ CPOK 3a CYET 3aHATOCTH IIKOJbHHUKOB B KaHI/IKy.HSIpHHﬁ HEpUuoOa U

BBIXO/IHbIC M TIpa3/HUYHbIE AHH. IIpesycMOTpeH MepephlB MPOJOIKUTEILHOCTEIO 15 MHHYT B KOHIlE
Ka)10ro yueOHOTO 3aHSTHS.

Ozxunaembie pe3yJabTaThl.
B pesynbrare ocBOEHHs POrpaMmbl 00ydaroiecs OyayT 3HATh:

IPO/IBUHYThIE TeXHUKHU 3D neuaTy;

npuHun padorsl FDM/FFF u SLA 3D npunrepa;

KIIIOYEBBIE CBOMCTBA MaTepuaoB, npumenstonuxces B FDM/FFF u SLA neuatu;

NPHUHLHKIIBI paboThHl ¢ mesh-MOBEPXHOCTAMHE, apaMeTpUYECKUE MOICTUPOBAHHUE;

IPOIECC NPOTOTUITMPOBAHMS M3ENHH C MCTIOIb30BAHUEM TEXHOJIOTHI IIH(PPOBOr0O NPOU3BOJICTBA;

OyayT yMeTh:

BBIOMPATH TEXHOJIOTUH JUTSI IPOTOTHITMPOBAHMS M3/IEITHH;

roToBHUTH 3D KOMITbIOTEpHBIE MOJIENH 0OBEKTOB [Tl H3TOTOBJICHHS C HCTIOIb30BAHHEM BHIOPAHHbIX
[POU3BOJICTBEHHBIX TEXHOJIOIHH;

oJIroTaBuBarh 3D npuHTep/Ta3epHbI Pe3unK U pyUHbIE HHCTPYMEHTHI K paboTe;
IPOrpaMMHUpPOBAThH SJIEKTPOHHbIE YCTPOHCTBA Ha Ha3e MHKPOKOHTPOILIEpa APy HHO;

BBIOMPATh OCHOBHBIE TEXHOJIOTHUECKUE ITapaMeTphl B peXXuMbI 3D meuaTtu B COOTBETCTBUH € THIIOM
U3/1CITHS;

MJIAHUPOBATh W PAcIpe/ensaTh paboTy HaJl OOLIUM IPOEKTOM MEX/TY YIeHAMH KOMAH/IbI;
CTIPABJIATHCS C MHANBU/YAJIbHBIMU 33JaHUSIMHU, COCTABIISIONIMMH YacTh OOIIEeH 3a1aun.

2. Coaep:raHue MpoOrpamMmbl

2.1. YyeOHO-TeMaTHYeCKUI NJIaH

Bue- ®opmbl
AyIuTOpHBIE YYeOHbIe
aya. arrecTanuu
3aHATHS
Ne padora (KOHTpOJIA)
Pazgen / Tema
n/n Bceero | Jle
[Ipaktnueckue | Cam.
ayl. | Ki
3aHSITHS pabora
4acoB | UM
1 | baok 1. Omnpoc,
InppoBoe npousBoaACTBO H npaKTHYecKas
Au3aiin  (npeaMeTHbIH M pabora
NPOMBIILJICHHBIH)
1.1. | [lponexeBTuka:  jau3aiie
TEXHOIOTHH M dpoBoro 10 2 8 2
IIPOU3BO/ICTBA
1.2 | Texnonoruu uugpoBoro
npoussojcTsa. [IpoaBunyThie g g 3
TexHuku 2D u 3D
IIPOEKTHPOBAHNUS
. baox 2 Vupee,
) IIpaKTHYECKas
OcHoBBI MaTepHAJIOBEIEHUS P -
pabota
2.1 | Marepwnasns! uist tupoBoro 1 5 10
IIPOU3BOJICTBA B




3 | Baok 3. Ompoc,
BBegenue B npukIaaHyo IIpaKTHYecKas
3J1eKTPOHHKY pabora

3.1 | TlpuxiiaiHas 3JeKTpOHHKA 2 2
3.2 | IlpoexTupoBanue yCTpoicTB 10 10
Ha ApJIlyMHO

4 | buok 4. [IpesenTarus

IIpoexTHAs JeATENBLHOCTD IIpoeKTa

4.1 | Pabora Haj npoekTom 13 1 12 12

Wrtorosas
aTTecTauus
MPOBOJIUTCS HA
OCHOBaHUH

Hrorosasi arrecranus COBOKYITHOCTH
BBIITOJIHEHHBIX
IPOMEXKYTOYHBIX
NPaKTHYECKHX
pabor

Bceero: 72 ak.4. 55 17 72

2.2. Pabouast nporpamma

baok 1. IlepconanbHoe nugposoe npoussoacrso ( 234.)

1.1 [poneeBTHKa: AN3aifH ¥ TEXHOJIOTWH E(POBOTO MPOM3BOACTBRA

Jlexyus: Beenienne B iu3aifH (pe/IMETHBINA U MPOMBILIICHHEIH ).

lpaxmuyeckoe sanamue: TIpaxTuka qu3aits pa3paboTKH U3/ENHil U IPOEKTOB (yd4eGHbIE TPOEKTHI).
1.2 Texnonoruu mudpposoro npoussozacTsa. IIpojsunyteie Texruxu 2D 1 3D npoekTHpOBaHMSL.
lpakmuuecroe 3anamue: ITpopaboTka y4eOHBIX IPOeKTOB. 2D-3D npoekTHpoBaHue Mo YepTekam.
M3rorosienue jeranei npoexTa.

Camocmosmenvhas paboma: 3D npoekTupoBatue 1o yeprexam. [IpopaboTka yueGHBIX HPOEKTOB.

bJok 2. Beenenne B maTtepuaioBeaenne (12 4.)

2.1. Matepuaibl 715t uppoOBOTo MPOU3BOJICTBA.

Jlekyus: Tlpasuna Ge3onacHoit paGoTel. Pasmiunble kiaccsl MatepranoB. OCHOBHBIE MEXAHUYECKHE
CBO¥CTBA MaTepHaIoB. MeTozbl onenkn coifcTs Matepuasnos. Texuonorus 3D neuaru, naseproii u
bpesepHOt pe3KH.

Ipakmuueckoe 3anamue: OCHOBHBIC MEXaHHYECKHE CBOMCTBa MaTepuanos. OlieHKa CBOWCTB
MaTepUaoB.

baox 3. IIpukiaagnyio siekTponuky (12 4.)

3.1. Ilpuknanunast 51eKTpOHHKA

Jlexyus: lpasuna 6e3onacHoi paboTsl. MukpokoHTposutepsl (MKK). CeHcopsl u akTyaTopsl.
IIporpaMmmupoBanue MUKPOKOHTPOJLIEPA.

lpaxmuuecroe 3ansmue: Co0pKa ycTpoicTB Ha 6aze MEKPOKOHTpoILIepa ApaynHo 1 monobusix MKK,
TMIO/IKJTIOYECHHE CEHCOPOB U akTyaTopos. [IporpammupoBanie MUKPOKOHTpOILIEPA.

3.2. [lpoexTupoBanue ycTpoicTs Ha Apayuno (u mogobusix MKK)

lpaxmuueckoe 3ansimue: T1oaKII0ueHHE YICKTPOHHBIX KOMIOHEHTOB K APIYHHO 1 MOZOOHBIM
MHKpPOKOHTpoJiepam. CO0pKa U MPOrpaMMHUPOBaHUE YCTPOMCTB.

Camocmoamenvuas paboma: I1oKIIOUEHHE IEKTPOHHBIX KOMIIOHEHTOB K Apynno. CGopka u
pOrpaMMHUPOBAHUE YCTPOUCTB.



baoxk 4. IIpoexTHan pesiteabHocTh (25 1.)

4.1 TemaTuka IPOEKTHBIX M HCCIIEI0BATEILCKUX paboT

lpakmuyecroe sanamue: ®opMHpOBaHHE TPOEKTHBIX KOMAHJ[, BHIOOP TEMBI MPOEKTA M HCCIIeJ0BAHH
(mabo coOcrenublit Bapuant, b0 BEIOOpP U3 crmcka). OnpesieieHne HenM TIPOeKTa, 3a1a4, METOI0B
IIPOBEJICHHUS] UCCIICIOBAHMUS UIIA CO3/IaHMs TIPOEKTa, MPEIIoNaraeMbIiX BO3MOKHBIX BBIBOIOB. PaboTa Hajl
IPOCKTOM.

Camocmosmenvnasn paboma: Pabora nan npoexroM. Co3aHHe NPe3eHTAMH 3alIUTHI CBOETO MPOCKTA.
Penerunus 3ammThl nnpoekTa

3. @opmbI aTTECTALHH H OIEHOYHbIE MATEPHABI

®opMBbI KOHTPOJIS
Peaymsarmst iporpammbl « Texuonorun u Matepraiisl (GPOBOTo NPOU3BOACTBA» YIIyGIEHHOTO YPOBHS
pejlyCMaTPUBACT TEKYIIHH KOHTPOJIb, IPOMEIKYTOUHYIO H HTOTOBYIO aTTECTAIMIO 00YyYarOIIMXCAL.

Texymii KOHTPOJIL IPOBOAKMTCS NIPOBEPKA 3HAHHIT B (JopME KOPOTKOIO ONpoca, MO3BOJISIOIIETO BBISBATE
ycBOeHHEe Marepuaia 00ydarolmumucs. Bonpockl, KOTOpele BO3HHKAIOT y 00ydarolmxcss B Ipoliecce
00y4eHNMsl, BEIHOCATCS Ha obmiee 06Cy KIeHHe TaKKe B IHAIOroBoi Gopme pazGopa Marepualia.
[IpomexyTtounast arrecrauus HpoBOAMTCS B (opMe 3ammThl PabOTHl HJIM ITPOEKTa, Y4yacTHs B
KOH(EepeHIUsX, BEICTABKAX, (heCTHBAIISIX.

Wrorosas arrecraius npoBojmres B hopme: 3aiiura yueGHOo-HCCIeJ0BATENbCKOMH MM TBOPYECKOH paGoTh!
U IIPOEKTa (3aluTa MpoeKTa).

OCHOBHBIM MEXaHU3MOM BBISIBIICHHUSI PE3YJIbTATOB BOCIIUTAHHUS SBIISETCS [IEAArOrHYecKoe HaboIeHH e,
[Ty6uunas npesenTanus 06pa3oBaTeIbHBIX PE3YIIHTATOB IPOrPAMMEI

OCYIIECTBIIACTCS B popMe: Mpe3eHTAIHK POEKTa Wil BBHICTABKH.

CpencrBa KOHTpOJISK
KouTpob 0cBOeH s 00yUaIOIMUMECS HPOTPAMMBbI OCYIIECTBIISAETCS TyTeM
OLICHUBAHUS CIIEAYIOIIUX TapaMeTPOB:

Kpurepuu YpOBHH OTpe/iesIeHHsI Pe3yIbTATOB
OLIEHKH
MuHuManbHbII OO6uwmit ypoBeHn [IpoaBuHyTHI ypOBEHB
YPOBEHB
VYcBoenue Obyuarommiics MoxeT | OOyuarommuiics moxkeT | OOyuarommuiics MOJKET
yueGHOTO NIPOUTH KOPOTKHU# | IPOUTH KOPOTKMH OINpOC | MPOHTH KOPOTKHiT ormpoc
MaTepuaia onpoc KaX10T0 | K&KI0ro paszena | Kaxjoro pazzaena
paszieia nmporpaMMal MPOrpamMMbl ¥ OTBETUTH HA | TPOrpaMMbI, OTBETUTHL Ha
JIOTIOJTHUTE/IbHBIE BOIPOCHI | JIOTIOJIHUTEILHEIE
BOIIPOCHI, BHOCHT
IPEIJIOKEHUSI  BOTIPOCOB
JUIs1 O0CYIKICHHUS
Paboune OOyuarormuiics Brinonnen yueOHblH | BeimontHeHo  gBa  wiwm
pe3yIbTaThl MOKa3bIBaET 3HAHHUE | IPOEKT Oonblie  NPOEKTOB B
marepuana, y4eOHBbIi paMKax IIporpaMMBblL.
IIPOEKT HE BBIMOJIHEH.




3.2 Urorosas arrecranus
Wrorosas arrectanus npoBOAMTCS HA OCHOBAHHH COBOKYIIHOCTH [POBEAEHHBIX OMPOCOB U
BBIIIOJIHEHHOTO IIPOCKTA.

4. Meroauyeckoe ofecrnedeHne NporpamMmmbl

Mertoanl 00yuenusi, HenoJibyeMbie B NpOrpamMme: CIOBECHbIE (YCTHOE OOBSCHEHWE MaTepHana),
HarjsiHbIe (IIPE3eHTalMs), IPAKTHYECKHE (JIeTH PelaloT HHKEHEPHBIE 3a/1auH ), aHATUTHYECKHUE.
C 1enpio CTUMYIMPOBAHHs TBOPUECKON aKTHBHOCTH y4YaluXcsi OyyT UCIOIb30BAHBL:
e METO/I MPOEKTOB;
METO/I TIOTPYIKEHHS;
MeTo/bl cOopa U 00pabOTKH JTaHHbBIX;
UT'POBbBIE METOIUKH;
HCCIIEI0BATENBCKUN 1 TPOOIEMHBINH METO/IbI;
aHaJIM3 CIIPABOYHBIX U JIMTEPATyPHBIX HCTOUHHKOB;
TIOUCKOBBIH 9KCIICPUMEHT;
onbITHas pabora;
00o011ienue pe3yJibTaToB.
Jlis obecrnieuenns HArIsIHOCTH M IOCTYITHOCTH H3Y4aeMOro MaTtepiaa UCIoab3yloTCs:
e  HArJIS(HBIE TOCOOUS CMEIIAHHOTO TUIIA (CJIAl/1bl, BUICO3AITMCH, KHHEMATHYECKUE CXEMBI);
e IHIAKTHYECKHUE 10COOHs (KapTOUKHU C 3a/1aHUSIMHU, paboYne TETPaiy ¢ IIPAKTHYECKAMH 3a/laHUSIMA,
pa3/laTouHbIi MaTepuan);
e uH(pOPMAIMOHHbIE MATEPHAITBI M TEXHOJIOTHIECKUE KAPThI (MHCTPYKIMH, AMATKH)

HporpaMMa MOXET OBITh pcajn3oBaHa € IMPUMEHEHUEM 3SJICKTPOHHOTO 06y‘~I€HH${ U JIMCTAHIIHUOHHBIX
O6p3.30BaT6HLHbIX TEXHOJIOTUM C UCIIOJb30BAHHEM CHCTEM JUCTAHIIMOHHOIO O6yquI/lH.

5. Opranu3anHoHHO-1I€1ArOTUYeCKHE PeCcypPehbi

5.1 Cnennann3upoBaHHbIe Ja00PATOPHHU H KJIACCHI, 0CHOBHbIE YCTAHOBKH H CTEH/IbI
[Lromanka: KomnprotepHslit ki1ace, ay IMTOPHU ¢ COOTBETCTBYIOIIEM 000PYI0BAHHEM.

5.2 ObopynoBaHHe 1 POrpaMMHoe obecneyeHue:
IlepconanbHbIe ONepaUOHHbIE CHCTEMA:
Windows 7, Windows 8 u Windows 10.

5.3 AnnmapartHoe obecnieyeHue:

[Iporpamma peanusyercs na o6opy nosanuu LITIIO (LleHTp TeXHOIOrHYECKON MOUIEpKKH 06pa3oBaHus )
«Jlaboparopun mudpoporo nmpoussoacrea @adnad» (Pelmx HUTY MUCHUC):

- CTAHOK JIa3epHOH pe3ku/rpaBupoBky LaserJet,

- CTAHOK JIa3epHO# pe3ku/rpaBupoBku Trotec,

- 3D npunteps! Texnonoruu FFF,

- PYYHOH UHCTPYMEHT H 3JIEKTPOHHCTPYMEHT.

Kaaposoe o6ecneyenue mporpaMmmel

[Iporpamma peanusyercs KBaTH(UIMPOBAHHBIMA HAYYHO-TIEJArOTMYECKMMHU KaJpaMH CHCTEMBbI BBICLIIETO
npodeccHoHaTbHOro  00pa3oBaHys, HMEIOMUM NpodecCHoHAIbHOE 00pasoBaHMe B 00JacTH,
COOTBETCTBYIOMIEH MPOQUIIIO IPOrPaMMBI, U MOCTOSHHO MOBBIIAIONIMM YPOBEHL NPO(ECcCHOHATBHOTO



MacTepCTBa. HJ’ISI obecrnieyeHus O6pa3OBaTeJ'II>HOFO mporecca HEOOXOUMO IPUBJICYCHUEC CIICOYIOMMUX

CIICILMAIUCTOB:
o IpernoiaBareib,

° ACCUCTEHT IIpero/iaBaTeris,
° HHCTPYKTOP.

6. CnHCOK HCIOIBL30BAHHELIX HCTOYHHKOE
HurepHeT-pecypent
4. YouTube-kanan «Iludposas pabpuxa» URL: https://www.youtube.com/@DigitalFAB (nara
obpamenus 01.02.2024)
5. YouTube-kanan LITIIO MUCHUC “FABLAB MOSCOW KIDS” URL:
https://www.youtube.com/@FablabMoscowKIDS (nara o6parmenns 01.02.2024)



