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1 MOSICHUTEJIbHAS 3AITUCKA

Hanpag/ieHHOCTH NPOrpaMMbl

JlononnuTepHas obiepa3BuBaromas mporpaMma «IIpoToTHIIMpOBaHHE» HMECT
TEXHUUYECKYIO HAIIPABJIEHHOCTD.

YpoBeHb NporpaMmal

VpoBeHb IporpamMmbl — 03HAKOMHUTEITLHBIH.

AKTYAJIBHOCTH HPOrPAMMBI

Ilepen 3amyckoM B TMpPOM3BOJACTBO KaKoro-inbo wu3jenus OGONbIIMHCTBO KOMIAHHH
CHAuaJa [POBOJAT €ro TECTUPOBAHAE C LEIBI0 ONpECleHHs COOTBETCTBHS 00pasua
npenbsBiIseMbiM K Hemy TpeOGoBaHusM. HoBble TeXHOIOrHH MO3BOJISIOT 3HAUYUTEIBHO CHH3UThH
3aTpaThl BPEMEHH U CPEJICTB HA BBIMOJIHEHUE 3TOH 3a/1auH. 3a4acTyro I 3TOro NpuMeHstor 3D-
IPOTOTUIIUPOBAHHUE.

IIporoTUnpoBaHNEe — ITO CO3JAHME MOJIHONW WMIIM YaCTHYHOM MOJC/HM TOTOBSAIIETOCH K
HPOU3BOJACTBY H3jeius (mpororuna). M3roToBieHHBIA NPOTOTUI [MOJXOIUT JUIs OLCHKH
(G YHKIMOHAITBHOCTH M CBOMCTB U3/ICTIN, A TAKKE JUIS ICMOHCTPALIMK €TI0 IE/ICBOH ayANTOPHH.

B mnactosinee BpeMs OOJBIIMHCTBO [POTOTHIIOB H3rOTABIMBAIOTCS cpeacTBamu 3D-
[e4aTH ¢ IMOMOMIBIO crenuanbHeiX 3D-npunTepoB. CymecTByeT HeCKOIbKO TexHosoruid 3D-
neuatu, Haubosiee paclpocTpaHeHHas ¥ npocras u3 Koropblx — FDM rtexnonorus. [lannas
a/UIMTHBHAS TEXHOJIOTHS 3aKJIIOYaeTcss B [10CJIEI0BATEILHOM II0CJIOHMHOM HaIulaB/JICHUU
Marepyajia COrJlaCHO 3aJaHHbIM UM(POBOH MOJENbI0 KOHTypaMm. B kavectBe Mmarepuana
MCIOIB3YIOTCS PAa3MTHYHbIC BU/IbI TBEPAbIX M TMOKMX IUIACTHKOB, CIUIABBI METAJIOB, KepaMHUKa,
BOCK, & TAK)Ke pa3IH4YHble KOMIIO3HTHBIE CMECH, CrIocoOHbIe 00/1a/1aTh CBONCTBAMH M BHCLIHUM
BUJIOM CaMBIX pa3HbIX MaTCpHUAJIOB (HAIIPHMEDP, IPCBECHHBI).

[TpoToTHNpOBaHHE C MOMONIBIO TPEXMEPHOH MeYaTH MPUMEHSETCA B TAKUX OTPaciLiX,
KaK MallHHOCTPOCHHE, PaKeTOCTPOCHHE, PODOTOTEXHHKA, IPOTE3UPOBAHHUE, CTPOUTEIIBLCTBO,
IPOTOTHITHPOBaHHEe M MHOTHX ApyruX. C nmomompio 3D-NPUHTEPOB CO3AAI0TCSA MPOTOTHIIbI
JeTajieil MalliH, OpPYXHs, JJICKTPOHHBIX YCTPOHCTB, MpeaMEThl MeOe/IH, OJeKIa H JaKe
[oBe/MpHble yKpamieHHs. C Kak/bIM TOJIOM CIIMCOK HCIIOJ/Ib3YEMbIX B II€HaTH MaTEepHA/IOB
[ONOJIHAETCS, BO3MOXKHOCTH 3D-NPUHTEPOB pacHIMPSAIOTCS, a CaMa TEXHOJOTHS HaxouT
[PUMEHEHHE B HOBBIX 00J1acTsX.

[Tonydyenue 3HAHU W HaBbIKOB B o0Osact 3D-mpOTOTHIIMPOBAHUS MPEAOCTABIISICT
TepCreKTUBLl PabOThl B MIEPEYUCIICHHBIX BhIIIE 00acTsax npou3ojicta. OBnajenue 0a30BbIMH

HaBblKkaMd 3D-me4aTH BO3MOZKHO YK€ B I[IKOJIBHOM BO3pacTe H Gyﬂer XOpOUIMM CTapToM AJIsd



CTAHOBJICHHS MOJIOJOTO CIIENHAINCTa B TeXHH4YCCKoM oOmactu. Takum obpaszom, jaHHas

nporpaMma Ipe/ularaeT IIOJYyYCHHE aKTyalbHBIX M BOCTPEOOBAHHBIX B COBPEMEHHOM MHpE

3HAaHHH W HAaBBIKOB, Y4YHUTLIBAET BO3PACTHLIC 0COOEHHOCTH OG}”—IaI—OUIHXCH H  SBIIFIETCS

T1€/IarorHuecKH 1e1ecoodpa3Hoi.

Leas nporpammei

L[e.l'[b MpOrpaMmsbl - MOBBIIICHUE 3aMHTCPCCOBAHHOCTH MOJIOJICKH B BbIﬁOpe TCXHHYCCKHX

HaHp&BHCHHﬁ JUIA OGYqEHHH B BBICILIHX y‘lCGHbIX 3aBC/ICHHAX IIOCPCJACTBOM OBJIAJICHHA

HaBblkaMu B obnact 3D-neyartu.

3agaun nporpaMmbli:

Obyuaiowjue:

00y4YHTh OA30BbIM TEXHOJIOTUSIM H IIPUHLIMIIAM, JIEXKAIMM B OCHOBE 3D-nevaru;
INO3HAKOMHTE CO CHOCO'S&MH annapaTHoifi pt‘«tU[HSEILlKH JAHHBIX TEXHOIOTHH M
[IPUHITHIIOB;

03HAKOMHUTLCS CO CBOMCTBAMH Pa3IMYHBIX MATEPHAIIOB, UCIIOIB3YIONIMXCH [IPH
CO3JIaHHH TIPOTOTHUIIOB MeToAaMu 3D-neuaru;

MOJIyYUTh MpPAaKTHYeCKHe HABBIKM Hcnosb3oBanus ¢ 3D-npunTepa ¢ HENBIO
M3rOTOBICHHS JI€TalCi, TOJYYHTh HAaBbIKH pPYy4YHOH o00paldoTku jaetaneil ¢
HCIIOTB30BAHUEM PA3/IMYHBIX HHCTPYMEHTOB;

JaTth IMpeAcTaBjieHHe 00 YCTPOMCTBE peaJibHOIO CJI0KHOIO TEXHHYCCKOro

yCTpOMCTBA.

Paseusarowue:

pPasBUTh CIMOcOOHOCTH MPOrHO3UpoOBaTh MPOMEKYTOYHBIC H KOHEYHBIC
pe3yibTaThl CBOMX JEHCTBHI, a TakXe BO3MOXKHbIE OIIMOKMU mpu 3D-neyaru
00BEKTOB;

pasBHUTh YMCHHE NOBCCTH IIPOCKT OT HICH J0 peajii3ariu;

Pa3BUTE KOMMYHHKAaTHBHBIC HABBIKH H YMCHHC ]JaﬁOTaTb B KOMdH/IC.

Bocnumamenvnbie:

chopMHPOBaTh YMEHHE KPUTHUHO OTHOCHTBCS K pe3y/ibTaTaM CBOEH M 4yKoi
paboThl 1 BHOCHTH HEOOXOAMMbIE KOPPEKTHBBI;

PasBUTHL HHTCPCC K TCXHHYCCKHUM HayKaM:

chopMHUpPOBaTH MOTHUBAIIMIO K JajibHeieMy pa3BuTuio B obactu 3D-nevary.

Y‘Iamuem, AJIH KOTOPBIX IIPpOrpaMMa arTya/ibHa

Bospact ofyuatomuxcs no gaaioi nporpamme: 12-17 ner.

@opMbI B pesRUM 3aAHATHIT

®opma 00yueHust — ouHas, rpyIIIOBas.



KonnuecTBo 00ydaromuxcs B rpynmne: 10 15 4e10BeK
3aHATHS TPOXOJAT 2 pa3 B HeJemo nmo 2 axk.d B JeHb. lIpeiycMoTpeH IepephiB
IPOOIIZKHTENBHOCTHIO 15 MHHYT B KOHIIE KaK/I0r0 y4eOHOro vaca.
Cpok peaiu3auu nporpaMmel
Cpok peamusaliu mporpammpl — 3 Mecsne. OOlee KOJMYECTBO Y4EOHBIX YacoB,
3aIIaHUPOBAHHEIX Ha BECh NepHo L 00yueHus, - 48 4acos.
[l1annpyemble pe3y/ibTaThl
[To uroram 3 mecsieB 00ydeHHs ydammecs: OyayT
3HATH:
—  OCHOBHBIE TEXHOIOTHH U IIPUHIIMIIBL, JISKALLHE B OCHOBE 3D-IIpOTOTHIIMPOBAHKSL,
— OCHOBHBIC ITyTH allllapaTHOM peann3auuu TexHosoruu 3D-nevarn.
YMeETh!
— CcO3J1aBaThb 3-,[{ MOJIEJIb LHEIeBOr0 U3 AEe/IHA HJIH ACTallu,
—  M3TrOTABJIMBATH CO3JAHHYIO MOJIEb cpejicTBaMu 3D-mevary;
— 1oJa0UpaTh THITHI ITACTUKA JUIA TTeYaTH MOJIE/IeH ¢ ONpeIeIeHHBIMU CBOHCTBAMMU.
Jluunocmibie pes3yvibmamaot.
e 110003HATENILHOCTE, TPYAOIIO0HE, 11E1eyCTPEMIIEHHOCTh, OPraHW30BAHHOCTD;
Memanpeomemnoie pesyibmamot
®  [IPOEKTHO-HUCCIIE0BATEIBCKAE HABBIKN;
e [103HABaTeJIbHAS AKTUBHOCTB, TOTPEOHOCTH B CAMOINIO3HAHUH U CAMOPA3BUTHH;

® KOMMYHHKATHBHBIC HABbIKH.

2 POPMbI ATECTALIMHU U OHEHOYHBIE MATEPHAJIbI

D opMbI KOHTPOJIS

Peanuzamms  mporpamMbl  «[IpoToTMNMpOBaHuEe»  IpPEAyCMaTpPUBAET  BXOJHYIO
JMAarHOCTHKY, TEKYIIHH KOHTPOJIb, IPOMEKYTOYHYIO H HTOTOBYIO aTTeCTALHIO 00y4aloImuXCs.

Bxoownas ouaenocmuka ocyniectisercs B popme cobece10BaHu.

Texywuit konmponb ocymecTBisgeTcs B (opMme YCTHOIO OINpoca y4amuxcs 0 Teme
H3y4aeMoro MaTepHala.

IIpomescymounas ammecmayus —OCYUIECTBIseTCss B (OpMe TECTHPOBAHUS 110
MPOIJICHHOMY MaTepHaly.

Hmoeosas ammecmayust 1poBOAUTCS B (popMe 3alIUThl yHalMMHUCs CBOMX IPOEKTOB.

OCHOBHBIM ~ MEXAHH3MOM  BBIABICHHS  Pe3YyJbTATOB  BOCIMTAHUSA  SBJIAETCS

MeJaarornaeckoe HaOoICHUE.



[IyGnuynas npeseHTalus 0oOpa3oBAaTCIBHBIX PE3yIBTATOB OCYIIECTBIACTCH B (popme
yuacTist 00y4aroIMuXcs B BHICTABKAX U OJIMMITHAAX.
OGy4aIOUUMCS, YCTIEIIHO OCBOMBIIMM MPOTPAMMY M TPOIIE/IINM aTTeCTAIHIO B (opme.

IPOrPAMMOM,  BBUJIAETCS  JIOKYMEHT,  TOITBEPXK/IAIONIHI  OCBOCHHE

pelyCMOTPEHHON

porpaMMEl.

CpeacTBa KOHTPOJIsA

KOHTIJOJTB OCBOCHUS [IPOTrpaMMbl OCYMICCTBIIACTCA ITYTCM OLICHUBAHHUA IIPHBCACHHLIX B

TaOINIIE HUKE KPHTEPHEB.

3D-npuHTEPOB U
MX Ha3HaYeHHe

HazHavyeHue. Moxer
Ha3BaTh OTJHYUS CBOMCTB
OIHOT'O THMA IJIACTUKA OT
JIpyroro.

HasHa4¢HHE

Kpurepuu YpOBHH OCBOEHHS ITPOrpPaMMbl
SRR Bricokuii Cpeanuit Huskwuii
CobnroieHne Hcnonuser npaguia HcnosHsiet npaguna O3HaKOMJICH ¢ MIpaBHIaAMH
MpaBuil noseaeHHUs B MOBEACHHA B MoBeACHHUs B
Ge3onacHoro nabopaTopuH, nabopaTopum, naboparopuu,
Tpy/aa u Ge3onacHoro BesonacHoro GesonacHoro obpaleHus ¢
BHYTPEHHETO obpauleHus ¢ oOpauieHus ¢ 00opy/10BaHHEM
pacropsiika obopyoBaH1em o0opy10BaHHEM naboparopuu
naboparopuu, naboparopuu
npeaynpe;KiaaeT
OKPY’KaIOLIHX O
HETMPaBHIIbHbIX
JIEHCTBHAX
3HaHHue 3HaeT KiaccH(pHUKaLHIO 3HaeT KJIaCCHPUKALIMIO 3HaeT ocHOBHbIE 00/1aCTH
knaccubukaumu | 3D-npuHTEpOB, HX 3D-npunrepos, ux npumerenus 3D-

NPUHTEPOB

YMeHue codpath
annaparHyro
yacts 3D-
NpUHTEpa
0OBEKTOR

O6yuatouiics Xoporo
cobupaet anemenTsl 3D-
[MPUHTEPA, MOKET
CaMOCTOATE/ILHO
OIpeac/iuTb Ha3HA4Y¢HHEe
BCEX JJIEMEHTOB, OTBEYaeT
Ha 1ocTaB/IeHHbIE
BOITPOCHI.

OO0yuatomuics
VYOBETBOPUTEILHO
cobupaer anemeHTbl 3D-
MIPHHTEPA, MOKET
CaMOCTOATETLHO
ONpeJe/IuTh Ha3HAYEHHE
HEKOTOPBIX 2IEMEHTOB,

¢ owmbKaMH OTBEUAET Ha
[10CTABJIEHHBIE BOTIPOCHI.

OO0yuatoLuics ¢ Tpyaom
cobupaet snemeHTbl 3D-
MpHHTCpPAa, HC MOMKCT
CaMOCTOSTE/IbHO
OMpeaeIuTE Ha3HAUCHHEC
IJIEMEHTOB, OTBEYacT
JIHIb HA HEKOTOPbIC
[OCTABJIEHHbBIE BOMPOCHI.




Vmenue paborel | OO0yyaroLMHCH MOKET

Ha 3D-npuHTEpE | CAMOCTOATEJILHO
MPOU3BECTH BCe JIEHCTBHA,
HeoOXoAMMBbIE 114 Ha4ala
3D-neyaTH: BKIOYHTD
3D-npuHTep, BbIOpATH
daiin 3D-monenn ans
revyar Npou3BeCcTH
HeoOxoaumble nepea 3D-
revyarsio HaCTPOHKHK U
3anycTuTh npouecce 3D-

rnevyarH.

OGyuatoLniics MOKET
CaMOCTOATENbHO
pK1OUNTh 3D-npunTep W
BbiOpatb (aiin 3D-moaenu
AJ151 TIeyaTH, ¢ TOMOILLBIO
npenoaasBaTe/1s MOKeT
NPOU3BECTH HEOOXOANMBIE
nepe 3D-ne4warsbio
HACTPOHKH H 3a1yCTHTh
npotecc 3D-nevaTy.

Ob6yuaroummics MoKeT
CaMOCTOATENEHO
BKJIIOUMTE 3 D-nipuHTEp, He
MOKET CAMOCTOATEILHO
BbIOpaTh (paitn 3D-monenn
JUIA T1€4aTH, IPOU3BECTH
Heobxoaumele nepea 3D-
MevaThbio HACTPOHKH H
sanycTuTh npouecc 3D-
MeyaTH.

[To3unmuu negaroru4ecKoro HaOIFOSHUS:

—  TO3HIIHOHHPOBAHHE ce0d YJICHOM KOJIJIEKTHBA:

— AKTHBHOCTL YYacCTHs B MCPOIIPHATHAX KOJICKTHBA H 3a Cro [peleraMu;

— y4acTHC B COUHATIbHO-3HATHMBbIX MEPOINPHATHAX H aKITHAX.

3 COAEP)KAHHUE ITPOI'PAMMBI

YueOHo-reMaTHYeCKHH IJIAH

Ne Hazganue pasjaena, Tema KoaudecTBo yacos DopMbl ATTECTALHH
n/n 3 T T (koHTpOJIS) MO
cer opeTH ™
0 P paKt pasaenam
YCCKHX YEeCKHX
1 BgojHoe 3aHsiTHE 2 2 0 Onpoc
2 | OcHOBBI NPOTOTHIMPOBAHUSA 8 8 0 Onpoc, TecTHPOBAHHE
3 | Pabora ¢ 3D-npuHTEepom 8 4 4 Onpoc, TecTHpOBaHHe
4 | Usyuenune ocHos 3D-monenuposanus B CAIIP 10 1 9 Ornpoc, TecTHpOBaHHE
5 [Teuars peTaseit ¢ UX nocneaytouleit pyuHol 10 ] 9 Onpoc, TecTHpOBaHHUE
obpaboTkoH
6 | lNpoekTHas aesTe1bHOCTD 8 1 7 Onpoc, TecTHpOBaHHUE
7 Hrorosoe 3ansrue. JJeMoHcTpanus 2 | | 3auura npoexra
MOJy4eHHbIX 3HaHUH M HaBBIKOB, NPE3eHTaLUA
pazpadoTaHHBIX KOHCTPYKLHH.
Hroro 48 18 30




Conepxanne y4e0HO-TEMATHIECKOI0 IVIAHA

1 BroaHoe 3ansiTue

Teopemuueckas wacmp. Cobecenoanue ¢ obyyarommmuncs (1 POMUTEISIMHA) JUIA OIIPEICIICHHA
MOTHBALMM K 3aHATHSAM [0 NporpaMme. MHCTpyKTa 10 TeXHHKEe Oe30macHOCTH U
POTHBOIOKAPHON Oe30MacHOCTH NpH paboTe B KOMIbIOTEPHOM KJlacce. [IpaBuia noBeJACHUSA B
LTIIO «MUDT». Llens, 3anaun u cojepkande o0yueHus 1o mporpamme. O3HaKomIeHHE C
mporpammamu CAITP. JleMOHCTpalust BUIEO M aHUMAIMOHHBIX (DHIBMOB, MOJIEIICH, CO3/1aHHbIX
B nnporpammax CAIIP.

2 OcHOBBI IPOTOTHIHPOBAHMS

Teopemuueckas wacme. OOGIACTH NPHUMEHEHHSA [POTOTHIHMPOBAHMSA, HCHOJIB3yCMBIC B
POTOTHIIMPOBAHMHE TEXHOJOTUH M AIAPATHBIC CPEeICTBA. MeToanKa U3rOTOBICHHS JIeTaleH ¢
noMoIlbEI 3D-nedarn 0 IpUMEHseMbIE IIPH 9TOM MaTepHallbl.

3 Pabora ¢ 3D-npunrepom

Teopemuveckas uacme. W3sydenne upuHiunos pabotel 3D-mpunTepa, H3ydeHHE €ro
KoHCTpyknuu.  Omnpenenenue  QYHKIMI — OTAEIBHBIX  Y3JI0B  NpMHTEpa  (dKCTpYHAEP,
HarpeBaTe/bHbIH CTOJ, maroBbie JsHrarenn). CrocoObl peMOHTAa M YCTPAaHCHHS HEIOJIA/IOK
[pUHTEpa, aHaIK3 J1e(DEeKTOB MeyaT Ha 3apaHee [MOIroTOBICHHBIX 00pasIax.

Ipaxmuyeckas uacmo. Padota B cnaiicepe (ITO ans npuntepa), H3ydeHne ero BO3MOKHOCTEH,
TECTUPOBAHUE PA3/MYHBIX HACTPOEK M PEKUMOB IedaTh (HACTpOHKA TEMIEpaTyphbl IedaTu,
CKOPOCTH, 00/1yBa JIETAJIN, TOJIIHHBI CTEHOK JICTAIH H T.1.).

4 Usyuenne ocuos 3D-monesmpopanus B CAIIP

Teopemuueckas yacmo. O630p Bozmoxknocteil 3D-CAIIP, npuMenerne B IpOTOTUIIHPOBAHHH.
Hactpoiika nporpammbl, pabodee 1osie, co3JJaHHe U coXpaHeHHEe (ai/ioB, IIPUHIHUIB! CO3AaHUS
3D-mopneneii. [IpaBuna uTeHus 4epTeKen.

Ipaxmuveckas wacme. Co3gaHue HOBOM Jeraid, pabora ¢ INIOCKOCTSMH M MHCTPYMEHTaMH
acKu3a, 6a30Bbie HHCTPYMeHTEl paboThl ¢ 3D-00beKTaMu (BBIAaBIMBAHKE, CO3/IAHHE OTBEPCTHH,
dacok, ckpyriaenuit). OcoGeHHOCTH MojenupoBanus aetaneit st 3D-nevarn. CoxpaHeHue
Jetaind B popmate juist 3D-neuaru.

5 Ileyars aeradieil ¢ HX moc/aeayromeil pyunoi odpadorkoii

Teopemuueckan wacmo, [lpaBuia pacroJOKEHHs JeTalieli Ha CTOJE NPHHTEpA, HACTPOHKa
TeMIIEPaTyphl H «II0UIEPXKEK», BBIOOP THIA QHJIAMEHTA B 3aBUCHMOCTH OT TpeOyeMbIX CBOHCTB
neyaTtaeMou AeTalu.

Ipaxmuyeckas uacmp. V3roToBICHHE AeTallM, HCIpaBieHHE JE(EKTOB MEYaTH ¢ MOMOILIBIO
Hajdunei, HaxgauHoH Oymaru v T.21.

6 IlpoexTHas aeATEJILHOCTH



Teopemuyeckas uacmp. TIpUMEPHI NPOCKTOB B 00J1aCTH [POTOTHIIMPOBAHUA, Tpebosarus,
npeabasiasemble K mpoektam. ITonstue T3. [lpumepsr T3. Tpasuia o(OpMIICHUS TIPE3CHTAIHH.
Ipaxmuueckas uacmy. Bribop TeMbI poekTa, coctapienue T3. Beibop pexuma H3roToBieHus
H MAaTepHaJIOB Jeranen ImpoeKTa. HPOEKTHPOBaHHL‘ ﬂeTaneﬁ, HX H3TOTOBJICHHEC H pyUHa:d
o6padoTka. OdopMieHne Npe3eHTaluy Mo MPOEKTY.

7 UTorosoe 3ansiTue

Teopemuyeckas 4acmo. [1o1Be/IEHHE HTOTOB.

Ipaxkmuyeckas yacmy. Utoroseiit 3ader. [IpesenTaiiis MpoekToB.

4 OPTAHU3ALIMOHHO-TIEJJAT'OTHYECKHUE YCJIOBUSA PEAJIM3AIINN
INMPOT'PAMMDBI

VuebHo-MeToAH4ecKne yYCJI0BHS Peau3alui NporpamMmmbl

Peanusamust mporpammsl  «IIporoTunuposanuey mnpesnonaraeT CIEAyIOIHe (hopmbI
oprau3anuy o0pa3oBaTelIbHOM AEATEIbHOCTH: JICKIMS, IEMOHCTPALUS, IPAKTHYCCKOC 3aHATHE,
JTIUCKYCCHS1, MacTep-KJjacc.

B xoze 3aHATHA mexaror 4epejayer (Gopmy 10ja4d TCOPETHYECKOr0 M MPAKTHYECCKOro
Matepuaia. IIpH BbIIOJHEHHM [PAKTHYECKHX pPabOT MPOMCXOAUT OOCYXKACHHE CIIOCOOO0B
BBINOJIHEHMsST TIOCTABJICHHOM 3a1aud, BbIOOpa HEOOXOAMMBIX HHCTpyMeHTOB. Takas ¢opma
3aHATHI oOecrieunBaeT TIepepbiBEl B pabore 3a kommbiorepom. llpum wucnonb3oBaHuu
9JEKTPOHHBIX CPEJICTB 00YUeHHs Ha 3aHATHSX IIPOBOIMTCS TMMHACTHKA JUIA I71a3.

B mensx KayecTBEHHOM TMOJArOTOBKM OOYYarOMIMXCSl K TPOMEKYTOUHOH H HTOTOBON
arTecTallMi  MpPEJyCMOTPEHO Y4acTHe B KOHKYPCHBIX MEPONPHUATHAX, BKIIOYCHHBIX B
pekomentyeMblii JlemapraMeHTOM 00pa3oBaHus W HayKu ropoja MOCKBBI MEPEUCHb, A TAKKE
rOpOJCKHX M BCEPOCCHUICKHX onmMmIManax, He meHee 50% oOyd4aroummMxcs B COOTBETCTBHH C
e/KEMECSYHBIM TUIAHOM IIPOBEJCHUS MEPONPUATHN TOJpa3JeJeHUst B IE€PUOJ pealu3alni
IporpaMMmal.

Ha 3aHATHSX MCIONBL3YETCS MHIMBHAYAJbHBIN MOJAXOJ K Kaxkaomy oOydwaromemycs,
0COGEHHO TPH BBHINOJHEHHH MTOTOBOM IIpakTH4ecKoil paboTel. Metoauka paboThl 110
MporpaMMe  XapakTepusyercs  MOHCKOM — (Q@QEKTHBHBIX  TEXHOJOrHH,  HO3BOJISIOUIMX
KOHCTPYKTHBHO BO3/I€HCTBOBaTh HAa pa3BATHE WH/MBHIYATBHBIX KadecTB O0Yy4alomMXCs.
Baxneifmue TpeGoBanus K 3aHsTHAM: IudQepeHimpoBaHHbI M0JX0A K 00ydarommmMes ¢
yu&TOM BO3pacrta, YPOBHS HMX CIHOCOOHOCTEH; (OpMHPOBAHHC MPOCKTHO-HCCICA0BATEILCKAX
HABBLIKOB JUIs OoJsiee TTyOoKOro caMoCTOATEILHOIO U3YYCHHSI [IPEAMETa.

MaTepHajJbHO-TeXHHYECKHE YCJIOBHS PeAJTH3aUHH NPOrPaMMBbl



Munumanohnoelre mame PUAIbHO MeEXHUYecKue ycios ust 0Jist peanuzayuu npoepammbt.

1.

0%

6.

TOMeIeHHe JUIS 3aHATHIT: ¢ TapTaMu U CTYIbIMU, PACCYNTAHHOE HA KOJHICCTBO
oﬁyqa}omnxcsl 1o HPOFPHMME, C JKaJll031 Ha OKHax

KOMHb!OTEpHBIﬁ Kjiacc: ¢ COBpEMEHHBIMH KOMIIBIOTEPAMH, Oﬁheﬂi‘IHeHHIﬂM}’I B
CerMeHT JIOKAITBbHOMW CeTH C BO3MOKHOCTBIO BRIX0/1d B HHTCpHCT

KOMIIBIOTEPHOE TPOrpaMMHOE 00ECTICUCHHE: CHCTEMA aBTOMATH3HPOBAHHOIO
npoekTHpoBanus co BerpoeHHsM CAM-mozyiem (Inventor, SolidWorks, Fusion 360
wim apyrue), caiicep aust padotst ¢ 3D mpuntepom (Cura, Repetier Host, Polygon X
um apyrue), Be6-6paysep (Internet Explorer, Google Chrome wim npyrue),
rpauueckuit penakrop Paint, rpaduuecknii penaxtop Paint.Net, Microso ft Office
2007 (nnm GoJiee akTya/IbHBIE BEPCHH),

MYJIbTHMEUNAHBIA IPOSKTOP, NPOCKIIMOHHBIH KpaH; MapKepHas 10CKa;

PY4HOI HHCTPYMEHT (INTAHT€HIMPKYJIb, OTBEPTKH, [ACCATHKH, HADHIIH,
mudosaisHas Oymara, TMHEHKH);

3JIeKTPHYECKUIT MHCTPYMEHT (CTPOUTE/IBHBIH (eH, ApUMEb, MAasUIbHUK).

OnmumaivHble MaMepuUaIbHO-MeXHUYecKe YCa06us 0N peanusayuu npoepammbl.

1.

KOMIIBFOTEPHBIH KJIacC € KOMITbIOTEpaMH, 00BEIHHEHHBIMH B CEIMEHT JIOKATbHOH
CETH ¢ BO3MOJKHOCTBIO BbIX0/a B InTepHET;

KOMIIBIOTEPHOE ITPOTpaMMHOe 00ecIIeYeHHEe: CHCTEMa aBTOMATH3HPOBAaHHOT'O
npoekTHpoBanus co BerpoennsiM CAM-mostynem (Inventor, SolidWorks, Fusion 360
I JpyTHe), caiicep juis pabotsi ¢ 3D npuntepom (Cura, Repetier Host, Polygon X
WM JIpyTHe), porpamma BekTopHoi rpapuxn CorelDraw, BeG-Opaysep (Internet
Explorer, Google Chrome uu npyrue), rpadudeckuiipeakrop Paint, rpadguieckuit
penaktop Paint.Net, Microsoft Office 2007 (uu 6osiee akTyaibHbIe BEPCHH);
HHTCPaKTHBHaA JI0CK4a, 3BYKOBBIC KOJIOHKH;

MYJIBTHMEINITHBIH ITPOEKTOP MPOEKIIMOHHBIIH;

3D-nipuaTepsl (Texnonorus nedard FDM wn FFF, nevars ruractukamu ABS, PLA n
FLEX, mojorpesaemslii ¢TOJ1, aBTOMaTHyeckas KajauOposKa maaropmbl, TOTIIHHA
cios ot 0,05Mm);

JIEHTOYHBIH IUTH(OBAILHBINA CTAHOK;

BEPTUKAILHO-CBEP/IHJILHBIH CTAHOK C THCKAMM;

PYYHON HHCTPYMEHT (THCKH, INTAHTCHLHPKYJIb LH(POBOH, pajiycomep, yriomep,
pe3bboMep, MOJIOTKH, OTBEPTKH, [1aCCATKH, MITH(poBaibHas Oymara, JIMHeHKH,
KaHLEIAPCKUE HOXKH, KJICEBBIE TTHCTOJIETI);

5JIeKTPHYECKUIT HHCTPYMEHT (JIpHMeITb, CTPOUTENBHBIH (eH)



Pacxoonvle mamepuaivt (6 pacieme na 00H020 00y4aioujeeocs).

Ne HanMeHoBaHME pacXoHOI0 MaTepHaia En. | Komnyecr
n/n U3M. BO
1 PLA-IIACTUK C THAMETPOM HUTHU 1.75Mm Katym 1

Ka
2 | FLEX-mactuk ¢ tuamerpoM HUTH 1.75MM Karym 1
Ka
3 ABS-mmactuk ¢ anamMeTpom HUTH 1.75MM Karyu 1
Ka
4 | HaGop cBepi 1o jaepesy yIIL. 1
3 CTep:KHM KJI€EBOI'O IHMCTOJNETa AMAMETp HE Oosiee | yII. 1
TMM
6 Mapxkepsr Ut 6€10i1 MapKEpHOH J10CKH [IT. 1
7 | Tpanka 1 MapKepHO JOCKH IIT. 1
8 | CpeacTBo U1t YHCTKH MapKEepHBIX J0COK T, 1
= bymara juist opucHoi TexHuku A4 JcT 20

Yuebno-ungopmannonnoe odecredeHue nNporpaMmel

HOpMaTHBHO-ﬂpaBOBbIe dKTbl U JIOKYMEHTbI:

1. ®enepanpublii 3akon o1 29 nexadps 2012 r. Ne 273-®3 "O0 obpazosanuu B Poccuiickoi

Oenepanun” (¢ u3M. Ha 14 urons 2022 roga).

2. Konuenuus pasBUTHS AOMOJIHHTEIbHOTO o0pa3zosanus gereif 1o 2030 roxa (yreepiKiaeHa

pacniopsokerueM [lpasurensersa Poceuiickoi @enepauuu ot 31 mapra 2022 r. Ne 678-p).

3. HOpHI[OI( OpraHHsalii 1 OCYIICCTBIICHHA OﬁpﬁBOBﬁTCJ’IbHOﬁ JCATCIBHOCTH 110

AOIMOJIHHTCJIbHBIM o6meo6pa3013aTe:1beIM nporpaMmmMam (yTBep}I(,:xen [IPHKa3OoM Mmmc*repr:“ma

npocsetienus PO ot 27.07.2022 r. Ne 629).

4. [leneBas MOIEb Pa3BHTHA PETHOHAJILHBIX CHCTEM JOMOJIHHUTE/ILHOTO 06pa.3013a1m;1 Jereit

(yrBepiKaeHa npukazoM MunuctepcTBa npocpeneHns Poccuiickoit @eneparuu ot 3 ceHTIOpS

2019 r. Ne 467) (pex. ot 02.02.2021).

5. Meroauueckue PEKOMCHOALIUH 110 NPOCKTHPOBAHHUIO JOMOJIHHTC/ILHBIX OﬁmepaBBHBa}{JIHHX

nporpamm (BKIIOYAs pa3HOYPOBHEBBIE [IPOrPAMMBI): IPUIIOKEHHE K THCbMY MHUHUCTEpCTBA

oOpaszoBanus U Hayku Poccuiickoil @exepanuu ot 18 HosOps 2015 r. Ne 09-3242.



6. Meroiu4ueckue PEKOMCHAIUY 110 pealin3aliiiy JIOTIOJTHHTC/IBHBIX 06UJB()6P&30B3T€I!BHLIX
[IporpaMm € IMpUMEHEHHUEM 3JICKTPOHHOTO Oﬁy‘{eHI/IS} H JJUCTAHITHOHHBIX 06pa303arem,nmx

TEXHOJIOTHIi: NPHJIOKECHHE K MHCbMY MuHHCTEpCTBa npocseliecHus Poccniickoit Peepanuu ot

31 anBapst 2022 r. Ne J1I'-245/06.

7. CI12.4.3648-20 «CaHnTapHO-3MMIEMHONOrHYECKHE TPeOOBAHUS K OPraHU3aIlH BOCTUTAHHS
H ()Gy‘{CHPIH. OTAbIXa 1 O3JI0POBJICHHUSA JHETEH M MOJIOJIEIKH » (}«’TBEp)KJ]eHbI MOCTAHOBJICHHEM
['mapnoro rocyapcTBeHHOTO caHUTapHOro Bpaya Poccuiickoii ®enepanuu ot 28 centsadps 2020

r. Ne 28).

8. CanlluH 1.2.3685-21 «CanutapHble HOpMaTHBBI U TPEOOBAHUS K 00ECIIEUEHHIO

Oe3onacHOCTH | (M) OE3BPEIHOCTH JUIsl YesoBeKa GakTopoB cpe/ibl 0OUTaHUS (yTBEPKIEHbI
IOCTAaHOBJICHHEM [ JIaBHOTO roCy1apcTBEHHOI0 CaHUTapHOTro Bpava Poccuiickoii ®denepanun ot

28 ausapst 2021 r. Ne 2).

9. llpukas Jlenapramenra oOpazoBanus ropoga Mockssl o1 17.12.2014 1. Ne 922 «O mepax 1o

Pa3BUTHIO JIONOJIHUTEILHOTO 0Opa3oBanus aereit B 2014-2015 roxy

10. Ipukas JlenapramenTa obpasosanus ropojaa Mockssl ot 07.08.2015 r. Ne 1308 «O
BHECCHHM M3MCHEHHMH B npuka3s [lenapramenTa oOpasosanus roposa Mocksel o1 17 jexaOps

2014 r. Ne 9225,

11. Ilpuka3s Jlenapramenta o6pa3zosanust roposa Mockss! ot 30.08.2016 r. Ne 1035 «O
BHECCHHH H3MCHEHMH B npukas Jenapramenrta odpasoBanus ropojia Mockser ot 17.12.2014 .

No 922».
Jumepamypa:

1. T'opskuit /1., Xommoropos B. 3D-neuars ¢ nyJs. CIT6., 2020.

2. Crporanos P. 3D neuars. KopoTko u MakcuMabHo sScHo. Mocksa, 2016

Kajposoe obecniewenne nporpamMmmsi
Ilporpamma  «IlporoTHnupoBanue»  peanmsyercss [EJaroroM  JOTOJHHTEIBHOTO
00pa3oBaHus, MMEIOIUM TNpodeccHOHaTbHOe 00pa3oBaHHE B 00JIACTH, COOTBETCTBYIOMIEH

]'IpO[}]HJTPO [IPOrpaMMbl, X MOCTOAHHO MOBBIIIAIOIIUM YPOBEHD HpO(I}eCCHOHaJ'[BHOTO MacTepCcTBa.

HOHOHHHTCJ’IBH&S{ 06Ul€pa3BHBaIOU.laﬂ nporpamMmma cocCTtaBjicHa B COOTBETCTBHH C
neﬁcmyrommm 3dKOHOATE€JIbHBIMH W HOPMATHBHBIMH  IIPaBOBLIMH AKTAMH Poccutickoii

®enepanun 1 roposia MOCKBBL, JIOKJIBHBIMH HOPMAaTHBHBIMU akTaMu MU Ta.



