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1. IMosicHuTeILHAY 3aNUCKA

1.1. XapakTepHcTHKA 00pa3oBaTe/ibHOM IPOrPaAMMBbI

HononuutensHas  obmeoOpasoBareapHas — (00mepasBuBaomias) IIporpaMma  JIONOJHHTEIBHOTO
obpasoBanusi JeTe M B3pOCIEIX, peanusyemas @ejepaibHbM TOCYAAPCTBEHHBIM aBTOHOMHBIM
obpasoBarenbHEIM — YUpPEKACHHEM Bbciero oOpasoBanust «HanuoHanbHLIH — McclenoBaTebCKuit
TexHosnoruueckuin  yHusepcurer «MHCHUC» (pamee — HUTY MUMCUC, Vuupsepcurer MUCHC,
VYuupepenteT) «Texnonorun u marepuanbl HHGPOBOTO MPOM3BOACTBA» paspaboTaHa Ha OCHOBE H
B COOTBETCTBHH C HOPMAaTHBHO-ITPABOBBIMH JIOKYMEHTAMH:

- ®Oenepanbubii 3akon Poccuiickoit @enepanun ot 29 mexabps 2012 r. Ne 273-®3 «O6 o6pazoBaHuy B
Poccuiickoit @eneparmu» (¢ uam. Ha 17.02.2023 r.). (nanee — 273-D3);

- Konuenmuus passuTHs JONOIHHTENBHOTO 06pasoBanus aeteil no 2030 roga (c usM. Ha 15.05.2023 1.)
(yrBepskaeHa pacniopskennem [Ipasutensctsa Poccuiickoit ®enepanuu ot 31 mapta 2022 1. Ne 678-p).

- llopamox opranusanum M OCYUIECTBICHHS 00pa30BATCIBHON JESTEIILHOCTH II0 JIOMOJHHTEILHBIM
0011e0dpazoBaTebHEIM IporpaMMam (yTBepikAeH NMpukazom MUHHCTEPCTBA IpocBelnenus Poccuiickoit
Qepepaunn ot 27 urons 2022 r. Ne 629) (nanee — [pukas Ne 629).

- IeneBast MO/iENb PA3BUTHS PETHOHAIBHBIX CHCTEM JOTIOJIHUTENBHOTO 00paszoBanus jieTel (YTBepIKIeHa
npukasoM MunncrepeTsa npocsenenus Poceniickoit @enepanun ot 3 centsaopsa 2019 r. Ne 467) (c uswM.
Ha 21.04.2023).

- [Ipuxa3 Munucrepcrsa [Ipocsemenus Poceuiickoi @enepanmu ot 30.09.2020 r. Ne 533 «O BHeceHun
M3MEHEHHH B TMIOPANOK OpraHM3allid M OCYILECTBIECHHS O00pa30oBaTeNbHONW JIEATENBHOCTH 110
JOTONHATENLHEIM 001Ie00pa3oBaTeNbHBIM — IPOTpaMMaM,  YTBEPKAEHHBIH  npukazoM MUHHCTEpCTBA
ITpoceemenns Poceuniickoit @enepannu ot 9 HosOps 2018 r. Ne 196y,

- Ilpukas MunncrepcrBa llpocBemienus Poccuiickoit ®@enepauuu ot 09.11.2018 r. Ne 196 «O6
YTBEPXKACHHH TIOPsiIKA OpraHM3aldHd M OCYILIECTBIEHMs 00pa3oBaTeIbHON JEATENLHOCTH 110
JIOTIOJIHUTENBHBIM 00111e00pa30BaTEIEHEIM TPOrPAMMAaM »;

- Ilocranornenre 171aBHOTO rocyJapcTBEHHOIO CaHHTAapHOro Bpaua Poccwiickoit Mepepanun ot 28
ceursiOpst 2020 1. Ne 28 «O6 yrBepiaeHun canutapHbix npasun CIT 2.4.3648-20 «CaunuTapHo-
SMHUJEMHOJIOTHYECKHE TPeOOBaHHA K OPraHU3aLHiIM BOCIHTAHHS H OOYUEHHMS, OTABIXA U 03]0POBIEHHS
IEeTEH U MOTOIEKH Y,

- [locranosienue ['1aBHOrO rocy 1apcTBEHHOr0 CaHUTAapHOTO Bpayua Poccuiickoit Meneparuu ot 28 sHBapst
2021 r. Ne 2CanlluH 1.2.3685-21 «Canutapubie HOpMATHBEL H TpeGoBaHHs K 00ecIeyeHuIo 6e30MacHOCTH
¥ (unu) Oe3BpeqHOCTH MUl uelioBeka (axTopoB cpemsl oburanus» (paspen VI «[HrueHnueckue
HOPMAaTHBBI 110 YCTPOHCTBY, COOEPIKAHHIO M PEKUMY pabOThI OpraHM3alMil BOCIHTAHHA U O0y4eHHs
OT/BIXa H 03/I0POBJICHUS I€TCH U MOJIOIEIKH»);

- IInceMo Munncrepersa obpasoBanus W Hayku PO ot 18.11.2015 r. Ne 09-3242 «O HampaBiieHHH
uHpopMmanuu» (BMecte ¢ «MeTOIUYeCKUMH PEKOMEHIALMAMH 110 NIPOEKTHPOBAHMIO IOTOJHHUTENBHBIX
001LIepa3sBUBAIOIIUX TPOTPAMM (BKIIIOYAS pa3HOYPOBHEBEIE IPOTPAMMBI)»;

- Ilpuxas /lenapramenta obpazoBanus ropoga Mockser o1 17.12.2014 r. Ne 922 «O Mepax 110 pa3sBUTHIO
JIOTIOIHUTENBHOTO 00pa3oBanus aerei» (¢ u3Mm. Ha 24.10.2022);

- Ilpukas JlenapramenTa obpa3oBanus W Hayku ropoga Mockser ot 3.04.2023 r. Ne 271 «O BHeceHHn
H3MeHeHnH B npukas Jlemapramenta obpasoBaHus H Hayku ropoga Mocksel ot 17 jekadpsa 2014 roma Ne
922».;

- MeToauyeckue peKOMEHAAINH 110 PeaTH3alii AOTOIHATENBHEIX 0011e00pa3oBaTebHbIX IPOrpaMM ¢
MPUMEHEHHEM DIIEKTPOHHOIO 00yUYeHHs M JIMCTaHIHOHHBIX 00paz0BaTeIbHBIX TEXHOJIOTHIA: IIPHI0KECHHE
K muceMy MunucTepersa npocserienus Poccuiickoii ®enepanun ot 31 supaps 2022 . Ne J1I7-245/06;

- JlokanbHbIe HOpMATHBHBIE aKThI 110 00Pa30BaTENLHON JIEITeIbHOCTH Y HHBEPCHTETA.

HaﬂpaB.ﬂEHHOCTb nporpamMmebl — TCXHUYCCKaA.

YpoBeHb ocBOeHHS — OA30BBIH.

Iens mporpammer — npodopueHTanysl OOYUAIOMUXCA W Pa3BHTHE MOTHBAIMH K TEXHHYECKOMY

TBOPYECTBY, Pa3sBUTHE I[I03HABATEIbHOM AKTUBHOCTH JeTell uepe3s oOydyeHHe OCHOBAM [M3aiiHa W
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TEXHOJIOTHH IEPCOHAIBLHOIO LU(POBOrO MPOUZBOACTBA, a TaKKe COjelcTBHE HaOIIONATelNbHOCTH B
MO3HAHHK MHPA KaK BayKHOI'O Ka4YECTBA COBPEMEHHOI'0 YUEHOI0 W HHIKEHepa.

AKTYQJIBHOCTD IIPOTrPAMMBI

HeToBEYECTBO MPOIOIDKAET MMEPEKHBATE H3MCHEHHS B PA3BUTHH TEXHOJIOTHH, COM3MEPHMEIC 110 CBOUM
MacmradaM ¢ TaKHMH CBEpIISHHSMH, KaK NPOMBIIUICHHAS PEBOJIONMSA, CTAHOBJICHHE CEILCKOTO
X034HCTBA, @ BO3MOKHO Jayke, W CaMO HayaJlo HCIONB30BaHHA Opyaud Tpyzaa. Ha mpoTsskenuu Beeit
0003pUMOH HCTOPHH Pa3BUTHs TEXHOIOTHH UCTIONB3YEMbIE YEIOBEKOM HHCTPYMEHThI CTAHOBHITHCE JIHIIIb
Ooiiee CIOKHBIMH H MEHEE JOCTYNHBIMH. [l OCBOCHHS M 3((EKTHBHOIO MCHOIB30BAHHA CPEICTB
HPOU3BO/ICTBA TpeboBanack Bee Dosee u Gosee rnydokas creruamusanus pabOTHHKOB, a s BIaleHUS
M — Bee Oosee MaciuTabHBlC MHBECTHOHH. JIHINB B HOBOM THICAYEICTHH MbI MOYEM HAONIONATH
obparnyto kapruny. [lossnenne u pasBuTHe HH(POBBIX MPOH3BOACTBEHHBIX TEXHOJNOTHI MpHBEIO K
CYIIECTBEHHOMY COMMKEHHIO TAKHX ABJICHUH, Kak Marepus 1 nudopmanust. [1o106H0 Tomy, Kak nporpece
B PasBUTHH KOMIIBIOTEPOB IIPUBEN K MHOIOKPATHOMY YAELIEBICHHIO MPOLECCOB MOMyYEHHMs, XPaHEHH S,
mepe/iadd M pacrpocTpaHeHHs HHPOPMAIHK, Pa3BUTHE TEXHOJOTHH HH(PPOBOTO HMPOM3BOACTBA BElleT K
JIEMOKpATH3al|MH TPOU3BOJCTBEHHBIX MPOIECCOB, YTO CO3AaeT IMPEJANOCHUIKH JUls TIyOodaimmx
u3MeHeHuH B TexHocdepe. CoxpaHseTcs Ha/IexK 1a, YTO B CIICAYIOINE HECKOIBKO JIECATHIETHI MBI CTAaHEM
CBHICTC/IAMH TIOCTCIIEHHOIO IIepexojla OT KOHIEHTPUPOBAHHBIX [POM3BOJICTBEHHBIX CHUCTEM C
roOaNbHEIME CETSAMH NOCTABKH DPECYPCOB M JUCTPUOYIIMH TOBAPOB K PACHPENEICHHBIM CHCTEMAM,
OCBAHMBAIOLINM JIOKA/IbHBIE PECYPCHI H paboTarOIMM Ha JIOKAIbHBIE PHIHKH, TO €CTh OT pa3pyllHTeIbHOl
AJIs1 TITIAHETBI CHCTEMBI MACCOBOI0 NOTPEOJIEHHS H MacCOBOTO MIPOH3BO/ICTBA K [IPOU3BOACTBY OCHOBHBIX
TOBAPOB M0 TPEOOBAHHUIO (IIPOM3BOACTBO MPOAYKTA TaM IJIe OH HYKEH, KOT/Ia OH HY:KEH U B KOJIMYECTBE B
KOTOPOM OH HY¥KEH). YK€ B CPEJHECPOUHO IEPCIeKTHRE 3TO TPHBEAET K CHUMKCHHIO POJIH HCKOTIAEMBIX
pecypcoB Ha r100albHOM PbIHKE M BO3BPAIICHHIO IIPOM3BO/ICTBA 3HAYHTEIEHON YACTH TOBAPOB B PA3BHTHIE
ctpabl. [Iponcxo/siune u 0xu/jjaeMble H3MEHEHHS IIPOU3BOJCTBEHHBIX CHCTEM YK€ CETOMIHS AUKTYEOT
Ka4eCTBEHHO HOBBIE TpeOOBaHMA K TOAIOTOBKE CIEHMAIMCTOB. B Mupe, B KOTOPOM MOCTENEHHO
pasMBIBACTCS I'DaHMIlA MEXIy HH(popMauued M marepued, HeusOexxHO OyAeT HcYesaTh JENeHHe Ha
NH3aHEPOB, HHKEHEPOB M IIPOrpaMMHUCTOB. [TPOEKTHBIN 1 MEXKAUCIUILTHHAPHLIN 110/1X0/1 B 00pa30BaHUH
J0JDKEH CTAaTh OCHOBHBIM Ha BCEX HTalax NOArOTOBKH TEXHHUECKUX TBOPUECKHX KaIPOB, BKJIIOUAs CaMble
paHHHe.

Ileqarornydeckas nenecoodpasHocrb

Konuenryanbnas maes mpeiiaraeéMoro Kypca COCTOUT B (POPMHPOBAHHM y OOYYAIOIHXCA HABBIKOB
HHIKEHEPHO-TEXHHYECKOTO TBOPYECTBA M HCCJIENOBATENBCKUX HaBBIKOB. OOydaromuecs B IIpolecce
HaOJIIOEHHS, UCCIIE0BAHMs, YKCIEPHMEHTHPOBAHUS, IPHOOPETYT HOBbIE 3HAHMS W HABBIKH, KOTOPHIC
TIOMOTYT C(OpMUPOBATHL CBOH COOCTBEHHBIN BEKTOP B BRIOOpE cBOEH Oyyeii mpodeccu.

1.2. Heaw u 3axauun

Iean - chopMupOBaTL MOTHBHPOBAHHOE CTPeMIICHHE 00YYAIOMIEroCs K TTO3HAHMIO HOBBIX COBPEMEHHBIX
MHHOBALIHOHHBIX HAIPaBICHUH B 00JIACTH TEXHONOTHH IH(POBOIO IIPOM3BOJICTEA, MATEPHAIOBEIEHH H,
IPHKJIHON 3NIEKTPOHHUKH H IIPOMBINLIEHHOTO/TIPEAMETHOTO Ju3aiiHa.

3agaum:
Obyuarouyas:
e HAay4yHTh OCHOBAM JCKHM3MPOBAHUS PA3JIHYHBIX 00BEKTOB;
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e HAY4YUTh ONPEAEATh 33/1a41 U HYHKIIHOHAT H3ICIIHIT;

e HAYYHTh OCHOBaM KOMIILIOTEPHOTO MOAEIHPOBaHMs pasiiyHbIX 00beKTOB B 2D cucTeMax;

e Hay4HTh CAMOCTOSTENILHO PellaTh TEXHHYECKHE 3aJa4H B IIpOIlecce KOHCTPYHPOBAHHS MOeeit
(BBIOOp MaTepuaia, INITAHHPOBAHKE [IPE/ICTOSAIINX ACHCTBHIL, CAMOKOHTPOIIb, YMEHHE IPUMEHSTH
MOJIyYCHHBIEC 3HAHMS, IIPUEMBL H OIBIT B KOHCTPYHPOBAHUH IPYTHX 00BEKTOB H T. 1.);

e HAyYHUTH OCHOBAM KOMIIBIOTEPHOIO MOAEIMPOBAHHUS pa3MudHbIX 00BeKTOB B 3D cucTemax Ha
OCHOBE KOMOMHAIIMY N'€OMETPHYECKUX IIPHUMHTHBOB;

e HAYyYHTH OCHOBAM KOMIIBIOTEPHOI'O MOIEIUPOBAHUA METOIaMHU AeGopMHPOBAHHS ITIIOCKUX
ICKH30B;

e HAYYHTH ONTHMH3ALHMU FEOMETPHH B IIpoliecce MOAIMPOBAHHS C YUETOM 0COOEHHOCTEH
IIPOU3BOJICTBEHHBIX TEXHOTIOTHH;

e HAYYHTh OIIPE/IENATh TPeOOBAHMS K CBOHCTBAM Marepuaa jjii KOHKPETHOTO W3NS,

e HAY4YHTh OCHOBaM IIPOrPaMMHUPOBAHUA MHKPOKOHTPOJLIEPOB.

Pazsusaroujue:

e DPa3BUTH JIOTHYECKOE MBIIIIEHHE, IIPOCTPAHCTBEHHOE BOOOpaKeHHE, TROPYECKHE CIIOCOOHOCTH;

e pa3BMBaTh OOpPA3HOE, TEXHUYECKOE MBIIICHUE M YMEHHE BBIPA3HTh CBOIT 3aMBICET B IIPOEKTE;

e PasBMUThH [103HABATENILHEIE, HHTEIIEKTYAJIbHBIE H TBOPYECKHE CIOCOOHOCTH 00yYalOIuXCs, B
IPOIIECCe CO3AaHusA MOJIENIEH U IIPOEKTOB, yMEHHE padoTaTh B HEOONLUIUX MPYIINAX, YTHKY
OOIIIeHHs;

e DPa3BHTh YMEHHUE [I0OBECTH PELICHHE 3a7a4M 0 padoTarolei Moieu;

e DAa3BUTH CMEKAJIKY, HAXOIYHBOCTh, H300PETATENBHOCTh U YCTOHYHBEIH HHTEpEC K TOHCKOBOH
TBOPYECKOH JIeSITeJIbHOCTH;

e PasBHTE YMEHHE HU3JIaraTb MBIC/IH B YEeTKOM JTOTHYCCKOM MOCJIEA0BATEIIbBHOCTH, OTCTauBaATh CBOKD
TOYKY 3PCHHS, AaHATIM3UPOBATE CUTYALHIO H CaMOCTOSTEIFHO HAX0UTh OTBETEI HA BOIPOCHI
IYTEM JIOTHUECKUX paccyiKAeHHUI;

e Da3sBHThL yMEHHE paboTaTh HaJl IPOEKTOM B KOMaH/e, 3 HeKTHBHO pacnpenesTs 00A3aHHOCTH.

Bochnumamenvhuie:

e BOCIIMTATh YyBCTBO TOBAPHILECTBA, UyBCTBO JIMYHOH OTBETCTBEHHOCTH;

e BOCIHTATH HPABCTBEHHEIE KAYECTBA [0 OTHOLIEHHIO K OKPYKAIOIIUM (T0OpoikenaTe bHOCTh,
YYBCTBO TOBApHUILECTBA U T.JI.).

e BOCHHTATh yBKEHHE K MHTEIIEKTYalbHOH COOCTBEHHOCTH, KYJILTYPY MPABOMOYHBIX
3aMMCTBOBAHUHA ¥ HENPUATHE TIaruara.

®

OTau4UTeIbHOH 0c00€HHOCTHIO MPOrPaMMBbl SBIISIETCS TO, YTO OHA PEAIH3YETCs B KOPOTKHE CPOKH 3a
CYET COKpAIleHHs TEOPETHYECKOIO MaTepHasa, HECTaHIapTHRIX METOOB H3YUCHHs MaTepualia, HpoCcToro
OOBACHEHHS CIIOKHBIX SIBIICHHH H MEXIHCIHIUIHHAPHBIX CBA3SIX. DTO MOANCPIKHBACT BBICOKY IO
MOTHBALHIO 00Y4YaIOIHUXCA ¥ Pe3yIbTATHBHOCTD 3aHATHH.

Bospacr: 12 - 18 ner

Cpoxu peanmsanuu: 1 roa. Obmee KojuyecTBO yueOHBIX 4acoB, 3allIAHHPOBAHHBIX HA BECh MEPHO
o0yueHnus - 84.

@opMBI B peKHM 3aHATHH

@opMBI IPOBEICHUS 3aHATHI: JTEKIIMH, TPAKTHUECKHE 3aHATHS, MACTEP-KIIACCH.
@opMBbI OpraHu3alHy JIeATeIbHOCTH: TPYTITIOBLIE M WHAMBUIY ATEHO-TPYIIIOBLIE.
Hanonusemocts rpynnsl: 15-30 genosex.



Bpewms oOyuenus - 2-6 yacoB B negento. [Ipu coxpaHeHHH 06IIero KOIMYECTBA YaCOB MPOrPaMMBbI MOTYT
ObITh pean30BaHbl B 00jiee KOPOTKMIL CPOK 3a CHET 3aHATOCTH INKOJBHUKOB B KAHHUKYIISAPHEIH IEPHOL U

BBIXO/IHBIE M Mpa3jHW4YHbIE OHH. [IpeaycMOTpeH mnepepelB HPOLODKHUTENBPHOCTRIO 15 MHHYT B KOHIE

Kaxiaoro }”-Ie6HOFO 3aHATHS.

OxugaeMble pe3y/IbLTATHI.
B pesynpTate 0CBOGHMS IPOrPaMMBI 00y YaAIOIIHECA OYIYT 3HATH:

OCHOBHBIE U IIPOJIBUHYThIE TeXHUKH 3D meyaTu;

npuHuun paborel FDM/FFF u SLA 3D npuntepa;

KITIOYEBEIE CBOMCTBA Marepuanos, npuMenstomuxcst B FDM/FFF u SLA neuary;

IpUHLKIBL pa00Thl ¢ mesh-nmoBepXHOCTAMHM;

IpONECcC MPOTOTHIMHPOBAHKSA U3LEIHH ¢ UCIIOJIB30BAaHUEM TEXHOIOTHHE HUPPOBOrO POM3BOICTEA;

OyayT yMeTh:

BBIOMPATE TEXHOJIOTHH JIUTs IPOTOTHITHPOBAHHS U3ICITHIA;

rOTOBUTH 3D KOMITBIOTEPHBIE MOIETH 00BEKTOB ATl H3TOTOBJIEHHS C HCIIOIb30BAHIEM BLIOPAHHBIX
[IPOHU3BOACTBEHHBIX TEXHOJIOTHH;

nojarotasiuBsarsk 3D nmpunTEp/NazepHbIi PE3UNK U PyUHBIE HHCTPYMEHTHI K paboTe;
IPOTPaMMHUPOBATE HJIEKTPOHHBIE YCTPOHCTBA Ha 0a3e MUKPOKOHTpOJLIepa APy HHO;

BEIOUPATH OCHOBHBIE TEXHOJIOTHYECKHE TApaMeTPhl B pexkuMbl 3D 1euaTt B COOTBETCTBHH C THIIOM
H3EIIHS;

NIaHUPOBATE H paclpe/ienaTs paboTy Hal OOIIMM [IPOEKTOM MEKIY WIeHAMH KOMaH/Ib;
CHIPABJIATHCS ¢ HHAMBUAYAILHEIMH 3a/[aHHMAMH, COCTABISIOIIMME YacTh 00Iei 3a/1a9u.

2. CopepixaHue nNporpaMmal

2.1. YuebHo-remMaTHYeCKHH MuaH

BHe- Dopmbl
AyanTopHble yueOHbIE
ayl. aTTecTalun
3aHATHS
Ne padoTa (koHTpOIA)
Pazgen / Tema
n/m Bcero | Jle
[Tpaktuueckue | Cam.
aya. | Ki
3aHATHS paboTta
YacoB | MK
1 | baok 1.
Beenenne B mnepcoHabHOE
uH$poBoe NPOU3BOICTBO
1.1 | Texnosoruu nupposoro
i} oxacTra. 2D
— 21 3 18 9
[IPOEKTHpOBaHKe. 3D
IIPOEKTHPOBAHKE
1.2 | DKcKypcuu 5 0 5
2 | buok 2. Ompoc,
Brenenmne B IpaKTHYECKast
MaTepHaioBeleHHe paboTa
2.1 | Marepuans! s mudpoBoro 5 1 4
IIPOU3BOJICTBA
2.2 | CpoiicTBa Marepuaios 3D 4 5 5
neuaT
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