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MHNOACHUTEJBHASA 3AIINCKA

JononuurtensHas oOmieoOpa3oBaTelibHas 0O0Iepa3BUBaONIasl IporpaMmma
«Jlaboparopust 3D» HOCHUT TEXHWYECKYIO HANpPaBIEHHOCTh U OPUEHTHUPOBAaHA Ha
pPa3BUTHE TEXHUYECKUX, TBOPUECKUX CIIOCOOHOCTEN y yHalluxcsl.

[Iporpamma cocTaBieHa B COOTBETCTBUM C OCHOBHBIMH HOPMaTHUBHO-
MIPABOBBIMH IOKYMEHTAMH:

- ®enepanbubiM 3akoHOM 0T 29.12.2012 No 273—-®3 «O6 obOpa3oBaHUU B
Poccuiickoii ®denepauum» (C U3MEHEHUSMH W JIONOJHEHUSMH, BCTYNUBIIMMU B
cuiy ¢ 03.07.2025):

- ctatbd 12. OOpa3oBarenabHbI€ MPOTPAMMBI;

- ctaths 75. JlononHUTENBbHOE OOpa30BaHUE JETEN U B3POCIIBIX;

— Konnenmueii pa3Butus JOMOJHUTEIBHOTO oOpa3oBanus aeteit 1o 2030 roga
(ytBepxaeHa pacnopsibkenueM [IpaBurensctBa Poccuiickoit denepanuu  OT
31.03.2022 Ne678-p);

— IIpukazom Munucrepctea mnpocsemeHus Poccuiickon @enepanuu  OT
27.07.2022 Ne629 «O6 ytBepxkaenuun Ilopsinka opraHu3aliid U OCYILIECTBIICHHUS
00pa3oBaTEIbLHON JEATEIIBHOCTH IO JOTOJHUTEIBHBIM 00111€00pa30BaTEIbHBIM
nporpaMmamy;

- [Tucemom MunucTepcTBa 00pa3zoBanust U Hayku Poccuiickoit @eaepannu
ot 29.03.2016 r. Ne BK-641/09 «Meronuueckne peKOMEHJAIMU 10 peanu3aiiu
aJaNTUPOBAHHBIX  JIOTIOJHUTENBHBIX  OOIIE00pa30BaTEIbHBIX  MPOrpam,
CHOCOOCTBYIOIINX COLMAJIbHO-TICUXOJIOTUYECKOU peadbmuTanuu,
npo(hecCHOHATTEHOMY CaMOOMPEAEICHUIO neren c OTpaHUYECHHBIMH
BO3MOYKHOCTSIMU 3JI0POBBSI, BKJIIOYAsi JIETEH-WHBAIUIOB, C YYETOM HX OCOOBIX
00pa3zoBaTeIbHBIX MOTPEOHOCTENY;

— I[Iucemom MunucrtepcTBa mnpocBemiennss Poccuiickoit ®denepanuu  OT
31.01.2022 Ne JII'-245/06 «O HampaBiA€HUU METOAMYECKUX PEKOMEHIAIUI)
(BMecTe ¢ «MeTOMUEeCKUMH PEKOMEHIALUSIMU 10 PeaTu3alii JOTOJHUTEIbHBIX
00111e00pa30BaTENIbHBIX MPOTPAaMM C MPUMEHEHUEM SJIEKTPOHHOTO OOy4YeHUs U
JUCTAHITMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTUIY);

- I'uruennueckumu HOPMaTUBHBIMHU TpeOOBAHUSIMU, oOecrieueHust
6e3omnacHocTH U (WiIK) OE3BPEIHOCTH JJiA 4yeioBeka (aKTOpOB Cpeibl OOUTAHMS
Canllun 1.2.3685-21;

— [locTanoBnenrieM [ JaBHOTO TOCYAapCTBEHHOIO CAHUTAPHOTO  Bpaya
Poccuiickoit @eneparuu ot 02.06.2026 Ne 19 «O06 yrBepxaenuu CII 2.4.2.4283-26
CaHuTapHO-3MUIEMHUOJIOTHYECKUE TpeOOBaHMS K OpraHU3alusM BOCIHUTAHUS U
oOy4eHHMsI, OTIbIXa U O3JI0POBJICHUA JIe€Ted U MOJIOJIEKW» (3apEruCTPUPOBAHO B
Muntocte Poccuu 02.06.2026 Ne 86855);

— MeroanueckuMu  PEeKOMEHJAIMAMA TI0  pa3paboTke U 0hOPMIICHHUIO
JOTIOTHUTENBHBIX ~ 0011e00pa30BaTeNbHBIX  OOIIEPAa3BUBAIONIUX  TPOTPAMM,
pa3paboTaHHbIX PernoHadbHBIM  MOJEIHHBIM  IIEHTPOM  JIOMOJIHUTEIHLHOTO
oOpazoBanus nerert Kpacnosipckoro kpast B 2026 roay;

YcTaBOM MYHUIIUMIIAIBHOTO OIOMKETHOTO YUYPEKIACHHUS JIOMOTHUTEIHLHOTO
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oOpazoBanus «CTaHIMS IOHBIX TEXHUKOB).

[IporpaMma MMeEET NPAKTUYECKYKO HAIPABIECHHOCTb. B mHemsiax pa3BuTus
CaMOCTOSITEIbHOCTH HAa 3aHATHAX TMpEIJaracTcss pemarh 3aJadyd  Pa3In4HON
CJI0KHOCTH, CBSI3aHHBIE CO CITIOCOOAMU U3rOTOBIEHUS U cOOpkH Mojeneid. C yueTom
LEJH U 33]1a4 CoJiep KaHre 00pa30BaTEIbHON MPOTrpaMMBbl peaTu3yeTCs MOATAMHO C
MOCTETICHHBIM YCIIOXKHEHUEM 3a/laHuil. B Hadane oOydenus y pedst Gopmupyrorcs
HayaJIbHbIE 3HAHUS, YMEHUS M HaBBIKM, HAa OCHOBHOM OJTane oO0ydeHus
NpoAOJDKaeTcs: paboTa MO YCBOGHHIO HOBOTO MaTepuasia U 3aKpEIUICHUIO
NOJIYYCHHBIX 3HAaHMM yMEHUN W HaBbIkOB. Ha 3aBepuiaromem 3tamne oO0ydyeHUs
yyamecs MOryT paboTatb 1O COOCTBEHHOMY 3aMBICTy HaJ CO3JaHHUEM
COOCTBEHHOTO TMPOEKTa W €ro pealu3alud. YCIEUIHOe MpPOBEACHUE 3aHATHI
JOCTUTAaeTCs ¢  COOJIOACHHEM  OCHOBHBIX  JUAAKTHYECKUX  MPUHIUIIOB:
CUCTEMAaTUYHOCTH, ITOCJIEI0BATEIBHOCTH, HATISAHOCTH U JOCTYITHOCTH, NP 3TOM
YUUTBIBAIOTCSI BO3PACTHBIE M MHAMBUIYyaJbHbIE OCOOEHHOCTH pedeHka. I[lo mepe
HAKOIUICHHUSI 3HAHWM W MPAaKTHYECKUX YMEHUN [0 MOJIECIMPOBAHUIO I1€1aror
OpUBJeKaeT OOydYalolUXCd CAMOCTOSATENbHO IPOBOAMUTH aHAJIM3 MOJEJEH,
y4aCTBOBAaTh B IPOEKTHOM AESATENBHOCTH. B KOHIIE MpOrpamMMbl KaKIbIN y4aIAiCs
usrorasiauBaer 3D-monenb A7 UTOroBOM BBICTaBKM pPabOT, YTO CIIOCOOCTBYET
dhopMupoBaHUIO 00JbIIIEH 3aMHTEPECOBAHHOCTH B JajibHelIei padoTe.

AkTyanbHocTh O0yuenue 3D-monenupoBanuio U 3D-niedyatu onupaeTcs Ha
YK€ MUMEIOUIUICS y yYalluXcsd ONBIT MOJEIMPOBAHUSA U I€YaTH, MOJYyYECHHBIH B
npouecce uzydeHus nporpammel «OcHoBbl 3D-monenupoBanus». B copepxkanun
IpOrpamMMbl 0CO00€ MECTO OTBOJUTCS IPAKTUUECKUM 3aHATHSIM, HAITPaBJICHHBIM Ha
Oonee yraybOieHHoe ocBoeHHe 3D-TexHomorMM U OTPabdOTKY OTAENbHBIX
TEXHOJIOTUYECKUX MPUEMOB, U MPAKTUKYMOB - UHTETPUPOBAHHBIX MPAKTUUYECKUX
paboT, OPUEHTUPOBAHHBIX HA TOJYYEHHE LEJOCTHOIO COJEPKATEIbHOIO
pe3ysbTaTa, OCMBICIEHHOTO W HHTEPECHOTO A oOydaromuxcs. PesymbraTom
peanu3anuy BCeX 3a1a4 SIBISIIOTCS TBOPUYECKUE IPOEKTHI, yHaCTUE B KOHKYpCax.

HoBu3zHa nmporpaMmbl COCTOUT B TOM, 4TO padota ¢ 3D-rpaduxoit — ogHO
M3 caMbIX TMOMYJSPHBIX  HAMpaBJICHUN  MCIOJB30BAHUS  MEPCOHAIBHOTO
KOMIIBIOTEPA, MIPUUEM 3aHUMAIOTCS 3TOW pabOTON HE TONBKO MPOQecCHOHAIbHbIE
XyH0KHUKHU U Au3aniHepbl. B Hame BpeMs TpEXMEPHOU KAPTUHKOW YK€ HUKOTO HE
ynuBuib. OgHako nevyarb 3D-Mozeneil Ha COBpEMEHHOM 00OPYAOBAHUU — JIEJIO
HOBOE. Y4Yalluecs OCBAMBAIOT a3bl TPEXMEPHOTO MOJAECIMPOBAHUSA JOCTATOYHO
OBICTPO M HAYMHAIOT MNPUMEHSTh CBOM 3HAHUSA Ha TMpakTuke. B mporpamme
peanu3yeTcss BO3MOXKHOCTh 00ydeHus: 3D-rpaduike B CO3AaHHOW POCCUHUCKHUM
pa3pabOTUMKOM «ACKOH» CHUCTEME aBTOMATHU3UPOBAHHOTO MPOEKTHUPOBAHUS
«Kommac», ycnoBHo-OecriaTHOM — MoauduUKaluu, MNpeaHasHAYEeHHOW IS
UCIIOJIb30BaHUSI B Y4YEOHBIX M O3HAKOMUTENIbHBIX IEJISIX ISl 00pa3oBaTEIbHBIX
YUPEKICHUMN.

OTiIMYnTEeNbHON 0CO0EHHOCTHIO [TPOrPaMMBI SIBJIIETCS TO, YTO OHA CO3/1aHa
CHELMANBHO ISl OCBOCHHS MOJPOCTKAMHU MPUHLHUIIOB PadOThl C COBPEMEHHBIMU
cUcTeMamu TBepaoTenabHoro 3D-MoaennpoBanus, Ha npumepe nakera Kommac 3D



u nedyatn Ha 3D-npuHTepe. BaXHOW 4YacThlO 3aHATHHI SBISIETCS JTOBEICHUE
MPOEKTUPYEMOTO U3JIETUs A0 U3TOTOBICHUs 00pa3ia Ha 3D-npunTepe.

Kypc moctpoen mo monynbHOMYy mnpuHuuiy. Kaxnas tema mpenctaBiiser
co0ol 3aKOHUCHHBIH YUEOHBIN MOYyJIb, BKIIOYAONIUNA TEOPETUUECKUI MaTepuall,
MPaKTUYECKUE YIPAKHEHUS], 3aIaHUsI 111 CAMOCTOSTEIIbHON paOOTHI.

Aapecat nporpamMmbl: ydamuecs 13-17 ner, nposgBIsSONMA HHTEpPEC K
KOHCTpYHUPOBaHUIO U 3D-MoieIMpoBaHUIO.

@opMUPOBAaHUE  KOHTUHIEHTAa Y4€OHBIX TpPYNN  OPOUCXOAUT  Oe3
CHEIUATBLHOTO 0TOOPA U OCYIIECTBIISIETCSI HA OCHOBE CBOOOTHOTO BBIOOpA IETHMU H
WX POJUTEISMU (3aKOHHBIMHU MPEJICTABUTEISIMHA ).

Cpox ocBoeHMSI IPOrPaMMBI: JIBa TO/J1a.

O0beMm nporpammsbl: 72 yaca.

1 ron 00yuenust — 72 yaca;

®opma 00yYeHHUA: OUHas

Peskum 3aHATHI:

3aHsATUd TpoBOAATCA | pa3 B HeAen0 Mo 2 akKaJeMUYECKHX daca
(axagemuyeckuit yac 45 muH) ¢ nepepsiBoM 10-15 MuH.

CocraB rpynm: yyamuecss cHOpMUPOBAHBI B Pa3HOBO3PACTHBIC TPYMIIBI
MOCTOSIHHOT'O COCTaBa. 3aHATHS MPOBOJSTCS CO BCEM COCTABOM TpymIibl. Tak Kak
MpaKkTUYeCKue padOThl CBA3aHBI C MHIWBUAYAIbHOM JesTeNbHOCThIO 1o 3D-
MOJICTUPOBAHUIO, ONITUMAJIbHAS] HATIOJIHSIEMOCTh TPYIIIBI COCTABIISIET /10 8 YEJIOBEK.

Ilesb — MOBBINICHUE MO3HABATEIILHOM MOTUBALIMM W PAa3BUTHE HJIEMEHTOB
WH)KEHEPHOT'0 MBIIIJICHUS YYalllUXCsl B MPOLIeCCe MPUOOPETEHUS 3HAHUM, YMEHUN U
HaBBIKOB 3D-MoaenMpOBaHNs

3anayu:

B obracmu pazeumus nuunocmuoti cghepul yuauje2ocs

- BOCIHTAHUE LEJICYCTPEMIICHHOCTH W pE3yJbTaTUBHOCTA B TIPOIECCE
pelieHns y4eOHbIX 3a/1a4,

- cpopMHUpPOBATH HABBIKM KOMAaHIHOW pa0OThI HAJl IPOCKTAMM;

- chopMupoOBaTh UyBCTBO OTBETCTBEHHOCTU BO BPEMSI TIOJITOTOBKH U 3aIIUThHI
MIPOEKTOB.

- CMOCOOCTBOBATh PAa3BUTHIO TBOPUYECKOTO MOTEHIMAIa OO0YyYaroluxcs,
MPOCTPAHCTBEHHOT'O BOOOPAXKEHUS U N300PETATEILHOCTH.

B obnacmu pazeumus memanpeomemmvix ymeHuil

-aKTUBHU3AIMS TTO3HABATEILHOMN IESITEILHOCTH YUAITUXCS U CTUMYJIUPOBAHUE
TBOPYECKOU U300pETATEIILHOCTH;

- Pa3BUTHE HABBIKOB MOJICTUPOBAHUSI, POESKTHOM ESITEILHOCTH, HABBIKOB

paboThI B TpEXMEPHOM TrpauyeCcKOM PeIAKTOPE;

- CaMOCTOSITEJIbHO OMNpEAeNsaTh I CBOEro OOy4YeHHUs, CTaBUTh U
dbopmynupoBath sl ce0si CTpaTernyecKkue 3anadu B ydeOe W TO3HaBaTEIbHOU
JEATEIIbHOCTH, pPa3BUBaTh MOTHBbI U HHTEPECHl CBOEH IMO3HABATEIbHOU
JEATEIIbHOCTH:

B obnacmu npeomemmubix 3Hanuil u ymeHuti

- TO3HAKOMHTHh C BO3MOXKHOCTSMHU TPUIOKEHUN u Oubnmorekn «Komrmac
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3D»;

- Hay4yuTh Hucnosb30BaTh aHumanuio «Kommac 3D» nns nemoncrpanuu
pabOThl MEXaHU3MOB, IBUKEHUS MOJIEIICH;

- HAyYUThCS CO3/1aBaTh COOPOUHBIE YEPTEKH, COCTABIATH CHIEHU(PUKALINIO;

- HAyYUThCSl HACTPaMBaTh Ka4eCTBO M€YaTH U 00CIyXUBaTh 3D-nipuHTEpHI;

-[I03HaKOMUTKCS ¢ TexHosoruen 3 D-ckaHnpoBaHus, ¢ IPUHLIMIIAMU PaOOTHI
3D-ckanepa;

-0000IIUTh CBEJACHUS O TEXHOJOTHMH MpOeKTHpoBaHus B 3D-cucremax u
HAYYUTh UCIIOJIB30BATh MTPaBUIIa, METOIbI M IPUEMBI 115 peann3annu 3D-mpoekTos;

-HAy4YUTb  WHTETPUPOBATH  IOJYyYEHHBIE  HABBIKM, COBMECTHO C
KOHCTPYKTOPCKMMH HaBBbIKAMHU MPEABIIYIIMX JIET OOY4YEeHMs, ISl BBIIOJTHEHUS
TBOPYECKHUX MPOEKTOB.



COJAEPKXAHUE NTPOI'PAMMBbI

Y4eOHBIN MJIaH

KoJsmn4yecTBo 4yacoB ®opma
NPOMEKYTOYHOM
HaumeHoBaHue pa3/ieioB U TeM
Ne Bcero | Teopusi | IlpakTuka arrecrauuu/
KOHTPOJIst
Pa3nen 1.BBenenue (2 yaca)
1.1 | Broanoe 3anstue. [IpaBuia Bbecena,
TEXHHUKHU 0€3011acCHOCTH 2 1 1 npaKkTUyecKas
paborta
Pasnen 2. lpuaoxennst Komnac 3D (16 yacoB)
2.1 | Ucnonw3oBaHue MEHEIKEpa ®poHTaTBHBIN
OoubmmoTex 9 0.5 15 orpoc,
paKTHYecKas
pabora
2.2 | Kommac 3D-anumanus YcTHBIH ompoc,
2 0,5 15 MPAKTHIeCKas
pabora
2.3 | UmutHpoBaHue mporeccoB YcTHbIl onpoc,
COOpPKHU-pa300PKH U3ACTUI 2 0,5 1,5 MpaKTUYeCKast
pabora
2.4 | COOpOUYHBIEC YEPTEKH. YcTHBIN onpoc,
Crieruduxanus 2 1 1 IpaKTHYECKast
pabora
2.5 | MeramnokoncTpykiuu B Kommac VeI onpoc,
3D 6 2 4 IPAKTHYECKAs
pabora
2.6 | O00OmeHne 3HaHUH 10 pa3aeTy 9 9 [IpakTryeckast
pabora.

Pa3nen 3. O6opynoBanue u nporpammbl 1Jist 3D-neuyatu. 3D-ckannpoBanne (10 yaco).

3.1 | Texnonorus 3D-neyarn. OpOoHTANIBHBIN
Hacrpoiika nporpammsl — 5 05 15 o1poc,
ciaiicepa Uit popMupoBaHus g- ' ' IPAKTHYECKAs
KOJIa pabora

3.2 | Hactpoiika u o6cnyxuBanue 3D- VYerHbll onpoc,
MIPUHTEPOB 2 0,5 15 npakTUYecKas

pabota

3.3 | 3D-ckanep, npUHIMI PaOOTHI. YcTHBIl onpoc,
TexHOoI0rHH TPEXMEPHOTO 9 05 15 HpaKkTU4ecKas
ckanupoBanus. [IporpaMmmuoe ' ' paborta
obecnieyenue ais 3D-ckanepa

3.4 | O6pabotka (aiina mocie 5 05 15 [MpakTrdeckas
CKaHUPOBAHHUS ' ' pabora.

3.5 | O6o6mIeHre 3HAHUH TIO pa3aeiy. 9 5 [IpakTrueckas

pabora.

Pasnea 4. lIpoekts! (34 yaca)

4.1 C yero HauYMHAETCS MPOEKT? 2 1 1 @pOoHTAIBHBII

or1poc,




IMpaKTUYCCKaA

pabota
4.2 | Ilpoekt «CTtpouTenbHOE VYerHbii onpoc,
MaKETHPOBAHUE 4 2 2 NpaKkTUYecKas
paborta
4.3 | Ilpoekt «lIpuxiagHoi nu3aiiH» VeIl onpoc,
6 2 4 IpaKkTU4ecKas
paborta
4.4 | IIpoekt «Kocmoc. Kocmuueckue YcTHBIN onpoc,
anrmaparbi» 6 2 4 NpaKkTUYecKas
paborta
4.5 | IIpoext «Mexanuka B Komnac VYerHbIl onpoc,
3D» 6 2 4 MpaKTHYecKas
pabora
5.6 | KomnektuBHas pa3paboTka YcTHbIi onpoc,
MaKeTOB Ha CBOOOJHYIO TEMY 6 1 ) IIpaKTH4ecKast
pabora
5.7 | O6001menne 3HaHUH 10 pa3ueny 0 4 3amuTa MpoeKTa
Pa3nen 6. O61mii paznea (12 yacon)
7.1 | [loaroroBka K aTrTecTanuu 9 9 [IpakTuyeckas
yyalmxcs pabora.
7.2 | ATTtecranus yyaluxcs 6 6 [IpakTuyeckas
pabora.
7.3 | Tematuyeckue MepONpUsITHS 2 2
Htorosoe 3ansaTue 2 2
Hroro 17,5 54,5
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Conepxkanue y4eOHOro mjiaHa

Pa3nen 1. Beeaenue. 2 yaca

Temal.l. BBognoe 3ansitue. IlpaBuiia Texnuku 6e30nacHocTH (2 yaca).

Teopus. IlpaBuna TexHUKH O€30MaCHOCTH MpU pabOTe HAa KOMIIbIOTEpE.
NHCTpyKTaXX 1O TOKApHOM 0€30MacHOCTH M AJIEKTPOOE30MacHOCTH. Pexnum
paboThl, coAep)kaHWE 3aHATHH 1o mporpamme «Jlabopatopuss 3Dy, mnpasuia
MOBECHUS, YIAIINXCS B TBOPYECKOM OOBEAMHEHUH.

[TpakTuka. CBOOOAHOE MOJIETUPOBAHHUE.

Pa3nen 2. llpuno:xennsa Komnac 3D (16 yacoB).

Tema 2.1. Ucnosib30BaHue MeHeMkepa 0ubauoTEeK. (2uaca).

Teopus. KoHcTpykTtopckue mpuioxkenus. bubnuoreka. CraHaapTHbIE
U3JICIINSL.

[Ipaktuka. IlocTpouth MOJEIM, MCHOIB3YyS OMOIMOTEKY CTaHAAPTHBIX
U3JIeTTui Ha BBIOOD.

Tema 2.2. Komnac 3D-anumanmus (2 gyaca).

Teopusi. OCHOBHBIE BO3MOXHOCTH MPUIOKEHUS. VMuTanus IBUKECHHS
MEXaHU3MOB, YCTPOUCTB U TPUOOPOB, cMoienupoBaHHbIX B cucteme KOMITAC 3D.

[Ipaktuka. Co3nanue aHUMaIMK COOPKH MPOCTEHIIET0 MEXaHU3Ma.

Tema 2.3. UmutupoBaHue mnpoueccoB cOOPKU-pa3dopku wu3geamii (2
qyaca).

Teopusa. HmutHpoBaHue  mpoueccOoB  COOPKU-Pa30OpKH  HM3IECIHM.
NmutupoBanue npuxeHust Mojenei. Co3aanre BUACOPOIUKOB, ISl IPE3CHTALIHM.

[TpakTuka. Co3anre aHMMalUK MOJIeIeH ¢ UCTIONb30BaHUEM OUOJIMOTEK.

Tema 2.4. CoOopounbie yeprexu. Cnenudpuranus. (2 yaca).

Teopusa. Odopmaenue yeprexeit mo ECKJl B Komnac 3D. 3HakoMcTBO €
METOJaMH pa3pabOTKU KOHCTpYKTOpckou mokymenrtauuu. [IpaBuna u ['OCTer.
OcHoBHast Haanuch KoHcTpykTopckoro ueprexa no ['OCT. Jlunuu, paspesbl u
CEUCHHsI, BEICTaBJIeHUE pa3MeToK. OOIue NPUHIUITBI PAOOTHI CO CICIIU(PUKAITUIMHU.
Pa3paboTka cienudukainmum K acCOIMaTUBHOMY YepTeKy. BO3MOXHOCTH peiakTopa
cnenudukaruit KOMITAC 3D.

[Ipaktuka. Co3gaHue acCcOIMATUBHOIO dYepTeka 1o cOopouHbiM 3D-momensM.
Odopmnenue no I['OCTy. Cosznmanme cneuudukanuu wmojaenu. lloctpoenue
TPEXMEPHBIX MO/IeIeH, CKOHCTPYUPOBAHHBIX MO 3aJaHHBIM YCJIOBUSIM.

Tema 2.5. MetaiokoncTpykinuu B Komnac 3D. (6 yacos).

Teopus. OOume cBeleHHS O NPWIOKEHUH «MeTaTTIOKOHCTPYKIIUN.
TpexmepHslii kapkac. THCTpyMEHTHI 151 IOCTPOEHUS paMOK, KapkacoB. Co3naHue
OTBEPCTHUH, TUIACTUH, Ma30B. PenakTupoBanue W u3MeHeHHEe 0O0BbEKTOB. CBapHBIC
IIBBI.

IIpaktuka. IloctpoeHue crona, cTyja, Kapkaca creulaxa, JIECTHUIBI,
TYpHUKA U T.]I.



Tema 2.6. O00011eHNe 3HAHUI 110 pa3feny (2 1yaca).

IIpakTuyeckas padora: co3ganue 3D-mMomenn MO TEXHUYECKOMY
ONMKMCAHMIO, CO3IaHKE COOPOYHOTO YepTeXa 10 MOJICNIU U CleU(UKAIUH.

Paznen 3. QOOopynoBanme u mnporpammbl aiasi 3D-mewaru. 3D-
ckanupoBanue (10 yacos).

Tema 3.1. Texnosorus 3D-neyatu. HacTpoiika nporpammsl — ciaicepa
s popmMupoBaHus g-koaa (2 yaca).

Teopusa: Buael 3D-npuntepoB, Mapku npunHtepoB FDM  neuarn.
OcobeHHOCTH KOHCTpYKIHMH. Y cTpoiicTBO 3D-npunTepa. OCOOCHHOCTH TIeYaTn Ha
AKCTPY3NOHHOM IPHUHTEPE (ITOJIOCTH, HABECHI, TOYHOCTH). TUIMMYHBIE OMIMOKH TIPH
3D-meuatu.  Hutepdeiic  mporpamm-ciadicepoB.  [laHenbr  MHCTPYMEHTOB.
[TapameTpbl MporpamMMBbl, BIUSIONIAE HA KAYECTBO MEUATU: PETPAKT, TEMIIEpaTypa,
BBICOTA CJI0sI, MOTOK, F00Ka, KaliMa U nojjioxkka. [lognepskku, 3amnoaHeHue.

[Ipaktuka. Hactpoiika npunTepa 11 nedyatu. OTpaboTka HaBBIKOB 3aMEHBI
IJIaCTHKA, HACTpoWKa WHTepdeiica B 3aBUCUMOCTH OT BUJa IutacThka. Pazbop
TUNWYHBIX ommbok npu 3D-meuatm Ha mnpaktuke. HacTpoiika mporpammbi-
ciaiicepa s nedatu. OTpaboTka HaBBIKOB HACTPOIMKU MTPOTrpaMMBbI — craiicepa.

Tema 3.2 Hactpoiika u o6cay:kuBanue 3D-npunrtepos (2 yaca).

Teopusi: KamubpoBka 3D-npunrtepa. 3amena ruiactuka. OOCIyXuBaHHE
MpPUHTEPA: OYUCTKA paboyero cTolia, OUUCTKA COIIa, CUCTEMBI 001yBa. PacxoaHbie
3amuactu 3D npunTtepa. PerynupoBka napametrpoB 3 D-npunTepa.

Tema 3.3. 3D-ckanep, npuHuun padotbl. TexHOJOrHM TpexMepHOIro
ckannpoBaHus. [Iporpammuoe odecneuenue 151 3D-Ckanepa. (2 yaca).

Teopus. Uto takoe 3D-ckaHep, OpUHIUI pabOThl. METONbI TPEXMEPHOTO
ckanupoBaHus. Mcropusi nosinenus. Buasl ckanepoB. Ilpunuun padotel 3D-
ckanepa. beckontraktHeie 3D-ckanepbl. TexHonoruum  3D-CKaHMpPOBaHUS.
AKTUBHBIN TpUHUUI U3mydeHus. [[acCUBHBINA NPUHIUIT U3TyYEHHS. Y CTPOICTBO U
npuHiun pabotel 3D-ckaHepa 1o cucreMe OECKOHTAKTHOTO IMACCHUBHOTO
ckanupoBanus. lIporpammuoe obGecnedenue 3D-ckanepa. OcHOBBI pabOTHI B
nporpamme s ckanupoBaHusi. OcobeHHoctd W mapameTpsl  3D-ckanepa.
TpeboBanuss k oOBekTamM ckaHupoBaHUs. OCHOBHbIE HMCTOYHUKH IIIYMOB U
BO3MO>KHbBIE IOMEXH, HETOYHOCTU CKAaHUPOBAHUS.

[Ipaktuka. OTpaboTKa HABBIKOB MCIIOIB30BaHUs ckaHepa. HacTpoiika kamep.
OrnpeneneHue NMpaBWIBLHOTO paccTossHUsS 10 00bekTa. [IpoOHBIN ckaH, HacTpolKa
oOnacTu ckaHnupoBaHusa. PaboTta B mporpamme Jjisi CKAaHUPOBAHUSI, CKAHUPOBAHHUE
00BEKTOB

Tema 3.4 O0padoTka ¢aiiioB nmocjie CKaHUPpOBaHus (2 yaca).

Teopus. OOmas napopmaius 0 MOAroToBKe MojAenu K padore. [Toaroroska
MOJIEIU J1s1 pa3HbIX TexHonoruil 3D-neyarn. CkaHupoBaHKe 00bEKTA C Pa3IUUHBIX
pakypcoB. OOpaboTKa U CIIMBKA MOJYYCHHBIX CKAHOB, TOCTPOCHUE STUMHON MOICTN
B (hopmate STL.

[TpakTtuka. Coznanue paznuunbix 3D-moxaeneit npu nomoiu 3D-ckanepa.

Tema 3.5. O0001eHne 3HAHUI 110 pa3aeny (2 yaca).



IIpaktuka. Pa3pabotka u coszmanue 3D-monenun c¢ mnomompio CAIIP
nporpammsl U 3D-ckanepa.

Pa3znean 4. IlpoexkTsl (34 yaca)

Tema 4.1. C yero HaunHaercs mpoexkT? (2 yaca).

Teopusa. C dero nHaumHaeTcsi npoekT? TpeboBaHusi K MPOEKTHON padorte.
Boi6op u oOocHOBaHME TeMbI MpoekTa. Pa3paboTka ujed s MPOEKTUPOBAHUS
Mozesel Maketa. M3ydeHue MaTepuaioB MO TEME NPOEKTa (MCTOpHUS, IPEIAbLAY I
onbIT paboThl). Llenb, 3axaun, sTansl U CIOCOOBI PELICHUS.

[lpaktuka: WanuBuayanpHass paboTa HaJ MHUHU-TIPOEKTOM: MMOAOOp
MaTepHalioB [0 TEME, CO3/1aHne 3cKu3a, 3D-monenu, neyats.

Tema 4.2. IIpoekt «CTpouTe/IbHOE MaKeTUPOBaHUe» (4 yaca).

Teopus.  Oxcreppep  AOMa,  apXHUTEKTypHbIE,  IHW3aHHEPCKUE U
KOHCTPYKTOPCKHUE MPOEKTHI, aIANITUPOBAHHBIE K TI€YATH MAKETHI JJIs1 U3TOTOBJICHUS
KOTOPBIX UCIONB3YIOTCA 3D-NpUHTEpPHI.

[Ipaktuka. Pa3paboTka 3cku3a WHAMBUAYATBLHOTO MPOEKTA MO 3aJaHHOM
TeMe, co3manne u nedatb 3D-momenn. COopka, moctoOpabortka. Cosnanue
cbopouHoro yeprexka npoekta. [IpeseHrarus paboThl.

Tema 4.3. IIpoexT «IIpukiaagnoi qu3aitn» (6 4acos).

Teopusa. DneMeHThl HHTEpbepa, Au3ailH OBITOBBIX MIPEIMETOB, KOIUU
XYyJ10’)KECTBEHHBIX O0BEKTOB UCTOPUH, CKYJIBITYPHI.

IIpaktuka. Pa3pa®oTka 3cku3a MHAMBUAYAJBHOTO MPOEKTa MO 3aJaHHOU
Teme, cosnanve u medatb 3D-momenun. COopka, mocroOpadorka. Co3znaHue
cOopoyHOro yeprexa npoekta. [Ipesenranus padboTHI.

Tema 4.4. IIpoext «Kocmoc. Kocmnueckue annaparb» (6 4acoB).

Teopus. M3 crpanmuku ucropuu. llepBblli mojer yenoBeKa B KOCMOC.
KocMmuueckne kopabmu, uX BUIBI, CTpoeHHUE, NMpHHIMN padboTel. Kocmuyeckue
anmapartbl 1 000pyJ0BaHUE, NX HA3HAUCHUE.

[Ipaktuka. Pazpabotats 3D-Momenb KOCMHUYECKHMX ammapaTroB pa3HOTO
Ha3HAYECHUSI.

Tema 4.5 IIpoext «Mexannka B Kommnac 3Dy (6 yacoB).

Teopus. IIpoextupoBanue c¢ komiiektoM KOMIIAC 3D: MexaHuka.
OntumansHoe ncnoab3oBanue HHCTpyMeHTOB KOMITAC 3D npu npoekTHpOBaHUU
BCEBO3MOKHBIX MEXaHU3MOB. [IpoekTHpoBaHNEe MEXaHUYECKUX Tepeiay.

[TpakTuka. [IpoektupoBanue 3D-Moenu penykTopa, BaJioB U T..

Tema 4.6. Ko/uleKTHBHBIN NMPOEKT (CO31aHHE MAaKeTa) HA CBOOOJHYIO
Temy. (6 4acoB).

Teopus. MaketupoBaHue. Jtanbl pa3paboTku MakeToB. dopma pabOTHI:
KOJUJICKTUBHO-UHIUBUTyaTbHas. Pacnpenenenue NesATENbHOCTU MEXIY
YYAIIUMUCS.

[Ipaktuka. Paspabotrka 3D-momenu mnpoekToB Ha BbIOOp. Pazpaborka
acku30B, 3D-Mopenelt 371€MEHTOB KOJUIEKTMBHOTO TMPOEKTa, TMedaTh M cOOpKa
MakeTa B eauHoe 1enoe. [IpoekTsl MoryT ObITh Ha Temy: «['Opoj, B KOTOPOM s
KUBY», «/lerckas mmomanka», «Ilapk otnpixa» u T.4.
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Tema 5.7. O0001enne 3HaHMI 110 pa3aeny (4 yaca).
[IpakTuka. Pa3paboTka mpoekTa «YCTpPOMCTBA — IOMOIIHUKH». 3alluTa
MIPOEKTA.

Paznen 6. O6mmii pasaen (12 yacos).

[TonroroBka k arrecranuu yyamuxcs. O000111eHne 3HaHUH 110 TPOIIEHHBIM
paszzenaM. ATrecranus y4alluxcs 3a nosyrogue. TecTUpOBaHHE M IPAKTHYECKas
pabora. IlpoBeneHne TEMAaTHYECKUX MEPONPHUATHI. YYacTHE B KOHKypcax
Pa3JINYHOTO YPOBHSI.

UtoroBoe 3ansarue. IlogBenenume wuTOroB paboThl y4eOHOTO roja.
Harpaxnaenue o pesynbraTtaM roja.

IInanupyemble pe3yabTaThbl 00y4eHHA

B obnacmu pazeumus nuuHocmuotl cghepuvl yuauje2ocs

- Oyner cdopmupoBaHa 1EIECYCTPEMIECHHOCTh U PE3YyJbTaTUBHOCTH B
MpOIIECCe PEIICHUsl YICOHBIX 3a/aY;

- OynyT cOpMHPOBaHbI HABBIKM KOMaHHOM padOThI Ha/l MPOEKTAMU;

- Oynet chopMHpPOBAHO UYBCTBO OTBETCTBEHHOCTH BO BpEMS MOJATOTOBKHU H
3alTUTHI IPOEKTOB.

- OyZeT pa3BUT TBOPUECKUI MOTEHIMAN, IPOCTPAHCTBEHHOE BOOOPAKEHHUE U
U300peTaTeIbHOCTD yUaluXCsl

B obnacmu pazeumus memanpeomemmvix ymeHui

-OyleT aKTUBU3MpOBaHa II03HABATEIbHAs JIE€ATEIBHOCTH YYalllUXCS M
IPOCTUMYJIMPOBaHa TBOpUECKasi H300peTaTeIbHOCTb;

- OyayT pa3BUTHl HAaBBIKM MOJEJIMPOBAHHUS, HPOEKTHON JEATEIbHOCTH,
HABBIKA PAaOOTHI B TPEXMEPHOM rpaduuecKOM pelaKTope;

- Hay4aTcsl CaMOCTOSITEJIbHO ONPEENATh 1IeJId CBOEro O0yUYeHUs], CTaBUTh U
bopmyarpoBaTh A1 ce0s1 HOBBIE 33a4d B yueO€ U MO3HABATENbHOU €SI TEIbHOCTH,
pa3BUBAaTh MOTHBBI U HHTEPECHI CBOCH MMO3HABATEIHHON JACSITETLHOCTH:

-OylyT pa3BUTHI CIIOCOOHOCTH peIIaTh CTPATETUUECKUE 3a/1aUH.

B obnacmu npeomemmnuix 3nanuii u ymenui

06yOoym 3uams:

- BO3MOXKHOCTH IipriiokeHuil u oubiamorexku «Kommnac 3Dy;

- TexHoJioruto 3 D-ckanupoBanus, npuHLIUIBl paboThl 3D-ckanepa;

- TEXHOJIOTHIO POEKTUpOBaHus B 3D-crucremax, npaBusa, METObI U IPUEMBI
TSt peanu3anuu 3D-TIpoeKToB;

0yoym ymems.:

- wucnoip3oBaTh aHuMauuio Kommac 3D ans meMoHCTpauuu paboOThI
MEXaHU3MOB, JIBM)XCHUS MOJIETIEH;

- cO3/1aBaTh COOPOYHBIC YEPTEIKU, COCTABIISTH CHEITU(DUKAITIIO;

- HACTpaMWBaTh KAYECTBO MevyaT U o0cayxuBath 3D- mpunTepHI;

- WHTETPUPOBATH IOJYYCHHBIE HABBIKH, COBMECTHO C KOHCTPYKTOPCKHUMHU
HaBBIKAMU TMPEBIAYIIUX JET 00YUCHHUSI, U BHITIOJTHEHUS TBOPUYECKUX TIPOEKTOB.

11



KAJIEHIAPHBINA YYEBHBIN I'PAO®UK

Ton
oOyueHus

Jara
Hayaja
3aHATHN

Hara
OKOHYAHHUSA
3aHITHNI

Kommuect
BO
y4eOHBIX
HECb

Koin-Bo
y4eOHBIX
oHEN

Pexum
3aHATHUU

Cpoku
MIPOBEACHUS
MIPOMEXKYTOUH
Ol aTTecTaluu

01
CeHTS0ps

1 rox

31 maga

36

72

1 pa3 B HezeI0
o 2 Jaca

| momyronue -
10-20 nexabpst

Il monyronue -
¢ 25 anpens 1o
10 mas

YCJIOBUSA PEAJIMBALIMU TPOI'PAMMBI

ITomemenue

Vue6ublii kabuneT u3 pacuera 3 M> Ha 1 pebenka. [lomemenue s
3aHIATUH CyXO€, JIETKO IPOBETPUBAEMOE, XOPOILIO OCBELIEHHOE, 0€3
NOJICOOHBIX IMOMEUIEHUH (He SBIAIOTCA HEOOXOAMMBIMU IS
peaiu3alyu NporpaMmabl)

Oo0opynoBanue

[TapThl, CTYNBS JOIKHBI COOTBETCTBOBATH POCTY M BO3pACTy
Komnbrorepnslie cTossl, kpecaa — 10 mryk

HIxadbl, DOIKU 151 XpaHEHMS,;

MarHuTHO-MapKepHas I0CKa ¢ MECTHBIM OCBEIICHHEM
[Tonku ans pazMerieHust paboT yyaruxcs

Crennpl Ui pa3MenieHns THPOpMauu

Texauueckue
cpeacrsa
00yueHus1

KomnbroTep Ui JIE€MOHCTpalMM — YHUBEpPCAIbHOE YCTPOICTBO
00paboTku HHPOPMALTUH;

[IpoexTop — paguKanbHO MOBBIIIAET YPOBEHb HAIJISIHOCTU B paboTe
nexarora u 3 pexTuBHO HCMOJIb30BAThH METOJIUYECKHUE
BUJIEOMaTEPHAIBI.

Komnbroteps! nian HoyTOyku ¢ 64- miu 32-paspsanoit OC — 8 mrtyk

3 D-npunTep — HEOOXOAUMO & IIT.

3aTo4Hasi MalIMHKa AJ11 T0OCTOOpaObOTKU MOENei-2 1IIT.

I'paBep a1 moctobpaboTKy neTaneit — 2 mrT.

Ha6op nanduneit — 4 mr.

[Tnactuk ans 3D-npuHTEpa B KaTyHIKaXx.

Bokcbl 15 XpaHeHUs MIaCTHKA.

Iepexoauuxu s CD xapTel

CeteBoil GUIBTp 711 NOAKIIOYEHHSI 5 TPUHTEPOB

YueOubiii
KOMILJIEKT
KaK/10r0
o0y4arouerocst

Ha

Terpanp, TuHelika, pyuka, KapaHaall, JaCTUK, IIUPKYJIIb.

bokope3sl, kycauky — 8 mrT.

[InHuer — 8 wr.

[IITaHreHIMPKYNb JIEKTPOHHBIN-8 MIT.

HInudosanpnas Oymara, ket MomeHT-KpucTaul/ KocMOpeH JUIs
CKJICBAHUS M MEJIKOTO PEMOHTA Hall€4aTaHHBIX U3JIEIHH

HNudopmanu MaTepuaibHO-TeXHHYECKOE 00ecrieyeHue

IIporpammHusblie
cpeaAcTBa

OHHOEO

» Omneparmonnas cucrema MS Windows 10; MS Windows 8.1; MS
Windows 7 SP1.

» MHTerpupoBaHHOE OPUCHOE MPHUIIOKEHHE/

= CAIIP Kommac 3D V21-22.

= JIO 3D-npunTepa
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Metoauueckunii u | O6s3aTeNbHO HAMUYHUE JIOKATHHON CETH U JOCTyMa K ceTu MHTepHerT.

y4eOHbIit e TexXHOJIOTMYECKHUE KapThl.
MaTepHuall e Uucrpykiuu no 3D-M0AeIUPOBAHUIO B SJIEKTPOHHOM M OYMa)KHOM
BHJIE.

e OOyuaromye BUJCOPOTUKH.
o [Ipesenrauuu. Harnsanele nocoOusi, nuTeparypa, Y4eOHBIM U
pa3naToyHbId MaTepua, BUJCOPOIUKH

KanpoBoe o6ecnieuenue | [leqaror nomomHuTensHOro oOpa3oBaHus, 0Opa3oBaHHE BHICIICE,
BbICIIIEH KBaNU(UKAIIMOHHOW KaTeropuun
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®OPMbBI ATTECTAIIMA U OHEHOYHBIE MATEPHUAJIBI

IIpomexyTOUHast arrecTalys U TEKYIIUHA KOHTPOJIb IO porpaMMe « OCHOBBI
3D-MonenpoBaHus» MPOBOAUTCS B COOTBETCTBUU € IIPOBOJIUTCS B COOTBETCTBUHU C
[lonoxenueM O TOpAJKE TEKYLIEro KOHTPOJS KayecTBa MPOXOKIACHUS
JIOTIOJTHUTEIBHBIX 00IIe00pa30BaTEIbHBIX MPOrPAMM, TPOMEKYTOUHOM aTTECTALlUN
yuamuxcs MBY 10 «CHOT», yTBepkAeHHBIM ITpUKa30M aupekropa ot 26.01.2021
Nell.

Jlns ompeneneHust pe3yabTaTOB OCBOEHHUS 00pa30BaTEIbHOW MPOTPaMMBbI
UCITIOJIB3YETCSl CUCTEMA KOHTPOJIS, KOTOpas MpeayCMaTpUBAET MPOBEPKY YPOBHS
IIOATOTOBKH y4alllMXCs Ha BCEX JTallax.

BxonHoi1 koHTpoJib. L{e1h BXOJHOTO KOHTPOJISL HA IIEPBOM oy OOydeHus —
OLIEHKA OOILEro ypoBHS MOATOTOBKM KaXK0TO peOEHKa W IpyHIbl B LIEJIOM, Ha
BTOPOM ToOAy OOydYeHHs — HaJIWYUMe HEOOXOAMMBIX 3HAaHUM M yMEHUH s
YCHEIMIHOTO OBJIAJACHUS NIPOrpaMMoi. BXOIHON KOHTPOJIb ydaluxcsl IpOBOJUTCS B
dopMe TecTHUpOBaHMs, AHKETHpPOBaHUS M cobecenoBaHus. B TeueHue nepBoi
HEJENU 3aHATUI HOBOTO YYEOHOrO roja, MPOBOAUTCS aHKETHPOBAHUE U MPOOHBIE
3amanus. OCHOBHOM 3a/adyeldd aHKETUPOBAHUS SIBISIETCS ONPENEIICHUE YPOBHS
MOJATOTOBKM YyYalluxXcsl B Hayaje Hukia oOyuyeHus. llenb mpoOHBIX 3agaHuil —
ONPENENNUTh CTENEHb BIIAJICHU HEOOXOAMMBIMM HABBIKAMHU I OOy4YeHUs Ha
KOKJIOM M3 rojloB o0ydeHus. OOIMMH LEIAMH UAarHOCTHKHU SIBJIIFOTCSI OLICHKA
COBOKYIHOCTH IO3HABATEJIbHBIX KAa4eCTB peOEHKa, TBOPUYECKUX CIOCOOHOCTEN H
YMEHHM.

Texymmii KOHTpPOJIb OCYIIECTBIISIETCS IIyTEM IPOBEPKU PE3YyJbTAaTOB
BBINIOJIHEHHS 33JaHUil 10 KaXIOMy pasjeny nporpamMsl. KOHTpoas ycBOeHMS
NOJIYYCHHBIX YMEHUH M HaBBIKOB OCYLIECTBISETCS IIyTEM OTCIJICKUBAHMS
NIPaBUIBHOCTH PELIEHUs 3a/Jad IO pa3zeily. YpPOBEHb YCBOCHHSI TEPMHHOJIOTHH,
3HAHMI pa3JeioB U TEM MPOTrPaMMBbI OTCIEKHUBAETCS B PE3yJIbTaTe TECTUPOBAHUS,
TEOPETUYECKUX 3aYETOB U MOHATUMHBIX JUKTAHTOB. [IpoBOAs TeKylMii KOHTPOJIb,
neJaror MMeEeT BO3MOXKHOCTh OLEHHUTh KaueCTBO BBINNOJHIEMON paboTHhI,
aKKypaTHOCTb, TOYHOCTb. B xome (¢ukcupyercs ypoBEHb NPAKTUUYECKOU
MOJATOTOBKM YYallIMXCs, YTO JIaeT MENarory BO3MOKHOCTb BHECTHU KOPPEKTHBBI,
ONPEAEIUTh KOMY HY>KHa KOHKPETHAs TOMOILb B TOM WJIM HHOM BHUJI€ TPAKTUYECKOM
paboTHI.

[IpomexxyTouHast aTTecTanmusi MPOBOAMTCS KaK OLEHKa pPe3yJbTaToB
oOydeHMsl ydyalmmxcs 3a Kaxnaoe mnoayroaue. IIpomexyTodyHas arrecTanus
yuyalxcs NpoBOAUTHCA B (pOpMe TeCTUPOBAHUS, IPAKTUUECKON paboThI, SK3aMeHa
U Ap. Pe3ynpTaTel MpOMEXYTOYHOW aTTECTALMU y4YalUXCsl OLIEHHBAIOTCA TaKUM
o0pa3oM, 4YTOOBI MOXXHO OBUIO  OMNPENENIUTh: HACKOJIBKO  JOCTUTHYTHI
IPOTHO3UPYEMBIE PE3yJIbTaThl JOMOJHUTENbHON 00pa30BaTeIbHONW MPOrpPAMMBI
KaKJIbIM y4dalmMmcs; HOJIHOTY BBITIIOJIHEHHUS JOTOJTHUTENBHON
o011e00pa3oBaTelbHON  MPOTPaMMBbl;  PE3YJIbTAaTUBHOCTh  CaMOCTOSITENIbHOM
NeATEIbHOCTH Yy4alllerocsi B TEUYEHHE BceX TOoJ0B oOydeHus. Pe3ynbrarsbl
(bUKCUPYIOTCS B MPOTOKOJIE PE3YIbTATOB ATTECTALIMH, YUAILIUXCS 3a MOJYTO/IUE U B
OLICHOYHBIX JIUCTax Mo rogam oOyudeHud. [Ipu arrectanuu oOydarommxcs MOTYT
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OBITh 3aYTEHBI PE3yJBTAThl y4acTUS B KOHKypCaX M COPEBHOBAHUSX Pa3HBIX
yYpOBHEM (TBOpUECKOE o0beIMHEHUE, TOPOJICKOM, PEruOHAJIbHBIMN,
MEKpEruoHaIbHBIN, BCEPOCCUNUCKUHN, MEXTYHAPOIHBIN ).

[To oxoHYaHUM 00YYEHHUS IO MTPOrpaMMe YUAIIUMCS], YCTICITHO 3aKOHYUBIIINM
oOydeHue, BbIIaeTCs IOKYMEHT (cepTudHUKaT), yCTAaHOBICHHOTO 00pa30BaTeIbHBIM
yupexaeHuemM o0pasiia 0 TOM, 4TO y4allrecs Ipouu o0ydeHue mno nporpamme. B
JIOKYMEHTE YKa3bIBAIOTCSl CIUCOK H3YYEHHBIX TEM, JOCTHKEHHUS ydallerocs 3a
nepuol 00y4eHus 1o MporpaMMe.
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XapakTepuCTHKA OLIEHOYHBIX MATEPHAJIOB.
IlepeyeHb TMArHOCTHYECKOT0 HHCTPYMEHTAPHS JIJIsl OCYIIECTBIEHUSI MOHUTOPHHTA IOCTHKEHHS YUAIIIMMHUCS NJIAHUPYEMBbIX Pe3yJIbTaTOB

N ®opmbl
Bt I[I/IaFHOCT]/l‘IECKI/Ij/I P ——
IInanupyemMble pe3ybTaThl Kpurepun onenuBanus KOHTPOJIs1/TIPOMEKYTO WHETPYMEHTAPUM | - o eskuBan
YHOI aTTecTAlUH (opmbi, MeTORI, usi
AMATHOCTHKH)
pe3yJbTarTa
JI| ChopmupoBaHbl CdopmupoBaHsb! L1e1€YCTPEMICHHOCTh U Habmonenue na Habmonenue.
U | [[EICYCTPEMIICHHOCTh U PE3YIBTaTUBHOCTH B MPOIIECCE PEIICHUS 3aHATHUSX YUYacTHE B
Y | pe3yJIbTATUBHOCTH B IpoIiecce | YIeOHBIX 3a/1ad. COIMAITLHO-3HAYUMBIX
H | peleHus: yueOHbIX 3a/1a4 MEpPOMPHUATHSIX B
o TEYCHHE yU4eOHOT0 roja
¢ | ChopmupoBaHbl HABBIKH YMeHue opranu30BbIBaTh yueOHOE AHnkerupoBanue oquH | Habmronenue
T | KOMaHJHOU pabOThI HAZ COTPYJTHUYECTBO 1 COBMECTHYIO pa3 B TOJ: B CEHTAOpE U
H | IPOCKTaMH JeSTeIILHOCTD; B Mae
bl paboTaTh HHIMBUYaJIHHO U B TPYIIIE:
e HaXOJUTh 00IIee PEeIICHUE U pa3peiiaTh
KOH(MIIMKTHI HA OCHOBE COTJIACOBaHUS
MTO3UIIMN U Y4€Ta HHTEPECOB;
p dbopMynupoBarh,
e apryMEHTHPOBATh U OTCTAaUBATh CBOC MHEHUE
3 (yueOHOE COTPYAHHUYECTBO)
Y | ChopmMupoBaHo 4yBCTBO B teuenue yaeOHOTO Ha6mnronenue
JI| OTBETCTBEHHOCTH BO BpeMs rojia Ha 3aHITHIX
b | TIOJATOTOBKH U 3alTUTHI
T | IPOEKTOB.
a | Pa3BuUT TBOpYECKUI MTOTEHITHAAT B teuenue yaeOHOTO HaOmroneune
T | 00yJaromumxcs, rojia Ha 3aHsITHSIX,
bl IPOCTPAHCTBECHHOEC MEPONPUATUAX
BoOOpaskeHHe U
M300pETaTEIILHOCTD
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MEXaHU3MOB, JIBHKCHHS
MoJeIen

YMCHHAMU U HABBIKAMMU.

M AxTHBHa no3HaBaTEIbHAS - Tekymumii KoHTposb IO | TeMaTuueckue
€ | JeSATEeIbHOCTH yJaluXxcs U TeMaM IIPOBEPOYHBIE
T | TBOpUECKas paboTsI
a | 1300peTaTeIbHOCTh
11| Pa3BUTLI HaBBIKOB - B teuenue yueOHOTO HaOmronenue.
P | MOAENUPOBaHUs, IPOEKTHOU rojia Ha 3aHsTHSIX,
€ | IesTeIbHOCTH, HAaBBIKOB MEPOIPUITUSIX
A | pabOTHI B TPEXMEPHOM
M| rpaUyecKOM peaaKTope
e | CaMOCTOATENBHO ONPEAENATh | -  MOKET aHAM3UPOBATH CYLIECTBYOIIUE 1 B Teuenue yueOHOTO HaGmoenue.
T | LIeTIM CBOETo O0y4eHHUs, TUIAHUPOBATh OYIyIIMe 00pa30BaTeIIbHbIC rojia Ha 3aHITHSIX,
H| cTaBUTh U GOPMYIIMPOBATH IS | pe3y/bTarhl; MEPOTPUATHIX
bl ce0st CTPATETHYECKUE 33/1a41 B | - peHTH(HIMPOBATH COOCTBEHHBIE POOIIEMBI
e | yueOe 1 o3HABATENbHON U OTIPEIeIISTh TIaBHYIO IIpobiemMy;
ACATCIIbHOCTH, Pa3BUBATD - MoOKeT BbIIBAraTh BEPCUU PELLICHUS
MOTHBBI ¥ HHTEPEChI CBOCH npo0IIeMBl, (POPMYITMPOBAThH THUIIOTE3HI,
T03HABATEIBHOI IEATEIBHOCTH | [peqBOCXHILATH KOHEUHBIHA PE3YIIBTAT;
- MOoXeT CTaBUTB LIEJIb ACATEIBHOCTU Ha
OCHOBE OIPEIEIICHHOM NPO0IeMbl U
CYLLECTBYIOLIMX BO3MO)KHOCTEH;
- Moxer popMynupoBath yueOHbIE 33/1auH Kak
IIaryd JOCTYKEHMS TTOCTaBICHHOM 1SN
JESATENBHOCTH;
1| 3naeT BO3MOXKHOCTH 5 6aJIoB - PEryssipHO UCIOIb3yeT B Teuenne yuebHoro Habmonenue. Kypnan
P | IpuiokeHuit 1 6UOINMOTEKH BO3MO>KHOCTH MPUIIOKEHUHN 1 OMOINOTEK B roJla Ha 3aHATHSAX. yueTa paboThl
e | Komnac 3D mporecce y4eOsnl nejgarora
a 3 Gajuta — UCIOJIb3YET TOJIBKO TIO MOJICKa3Ke
M nejarora
e | YMeer ncnoiab30BaTh 5 6anoB - 0OCBOMM IpakTHUeCKH Bech 00beM | Tekymuit kouTpons o | IlpakTuueckas Kypnan
T | anumanuio Kommnac 3D ans 3HaHUI 110 aHUMAIIUHU, UCTIOIB3YET pazneny «lIpunoxenus | pabora. yueTa paboTbl
H | JIEMOHCTpaluu paboThl crelHalbHble TEPMHUHBI U OBJIa/I€] BCEMU Komnac 3D» nejarora
bl
e
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4 6amna - 00beM YCBOCHHBIX 3HAHUUN
cocTaBisgeT 0ojee Y2 ¥ coueraeTcs
CHeIHalIbHAs TSPMHUHOJIOTHS ¢ OBITOBOM,
paboTaeT ¢ MOMOIIBIO TIEArora BHIOTHSET
3aJIaHus 110 00pasiy

3 Gamia - OCBOCHO MEHee 2 00beMa 3HAHUM U
pebeHOK n30eraeT UCIOJIb30BaTh
CTCLUATBbHBIC TEPMUHBI, B COCTOSIHUN
BBITIOJTHUTD JIUIIb MPOCTEHIIIHE
MIPAKTUYECKHEC 3a/IaHuUs

3

YMmeeT coznaBaTh COOpOUHbBIE CaMocTosTenbHO CO3AaeT COOPOYHBIE Texymuit koHTposb o | [IpakTudeckas Kypuan
YepTEKH, COCTABIATH YepTeKHU 110 TPEM BUJaM, BHICTABIISIET BCE pazneny «lIpunoxenus | pabora yueTa paboThl
creu(pUKaIUI0 He0oOXO0IMMBIE pa3Mepbl. Y MEET COCTaBIATh Komnac 3D» nejarora

crienuQuKanuio - 5 6auioB. BeImoaHseT ¢

HE3HAYUTENIbHOI MOMOIIBIO nefarora -4

Oamna

BrimonaseT 50 % paboThl MO CO31aHUIO

yepTexa u cnenudukanuy - 3 6amna
VYMmeer HacTpauBaTh kKauecTBO | CaMOCTOSTENIEHO HACTPAUBAET NIPOTrPaMMy Texkymuii koHTposb o | TecTupoBanue, Kypnan
nevatu u o0ciyxuBarh 3D- JUISl IOATOTOBKY 3aJJaHUM IS [1eYaTH, pazneny MIPaKTHYECKAst yueTa paboThl
IIPUHTEPHI BBICTABJIIECT IaPaMETPBI II€YATH, YMEET «O6opynoBanue u pabota nejarora

HacTpanBath 3D-NpuHTEp, YCTPaHATh MeJKUe | mporpammsl aiis 3D -

HE/104eThl, MEHATH IIACTUK - 5 6aUIOB. neqyaTun»

BrimmonHsaeT ¢ HeE3HAYUTEIHLHON ITOMOIIBIO

negarora -4 6amna

Bemonnsier 50 % onepanuii mo noAroTOBKH K

neyaru - 3 6amia
3HaeT TexHoaoruto 3D CaMocTosATENBbHO HACTPAUBAET MPOTPAMMY Texymmit koHTpoas o | IIpakTnyeckas Kypnan
CKaHUPOBAHHUS, TPUHLIUIIBI JUIs. CKAHMPOBAHMSI, BBICTABIISIET BCE pazneny «3D pabota yueTa paboThl
paboter 3D-ckanepa HEOOXOMMBIE ITapaMeTPhl CKAaHUPOBAHMUS, CKaHHUPOBAHHEY nemarora

yMeeT HacTpanBath 3D-ckaHep,
KOPPEKTUPOBATh MOJYYEHHYIO MOJIEINb - O
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0asnn0B. BEIIOIHSIET ¢ HE3HAUNTEIHHOM
IMOMOIIBIO TIefarora -4 oamia
Breimonaser 50 % onepanwuii mo 3D-
CKaHUPOBAHHUIO - 3 Oaia

3HaeT TEeXHOJOTHUIO 3HaeT TEXHOJOTHIO MTPOEKTUpOoBaHus B 3D- Texymumii kouTpoas o | [IpakTuyeckas Kypnan
IpoeKkTupoBanus B 3D- CUCTEMAaX M YMEET UCII0JIb30BaTh paBUIa, pazneny «IIpoekTbi» pabora, 3amuTa yudeTa paboTbl
CUCTEMax U yMEET METO/JIbI U IPUEMBI J1s peanu3anuu 3D- MPOEKTa nejarora
HCI0JIb30BaTh IIPABUIIA, IIPOEKTOB

METO/IbI U IPUEMBI JJIs1

peanmu3zaiu 3D-mpoexToB

YMeeT UHTerpupoBaTh Mosxet camocTositensHO BeIONHATE 90-100 | Texymmit koutpons o | IlpakTuueckas Kypuan
IIOJIyYEHHBIE HABBIKH, % Bcex onepauuii no 3D-MoAeTMpPOBAHNUIO, pazneny «IIpoexThi» pabora, 3amuTa yueTa paboThl
COBMECTHO C MI0JIb30BAThCSA HMHCTPYMEHTAMH U MIPOEKTA. nejarora

KOHCTPYKTOPCKMMM HaBbIKaMU
IPEbIIYIINX JIET 00y4eHUs 110
nporpamMmme «OcHOBBI 3D-
MOJICJIMPOBAHUSY /TS
BBITIOJTHEHUS] TBOPUECKUX
IIPOEKTOB

BO3MOXXHOCTsIMU niporpammbsl Komnac 3D,
UCIOJIb3YET 3HAHUS MOJTYYCHHBIE B IpOIlecce
oOyuenus B mporpamme «OcHOBBI 3D-
MOJIETTUPOBaHU» - 5 6anoB. BeimonHseT ¢
HE3HAYUTEJIbHOM MOMOIIIBIO Nefarora -4
Oamta

Beimonasier 50 % onepaiuii mo mocTpoeHuto
- 3 bamna
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METOJANYECKHUE MATEPHUAJIbI

Copepxxanne oOyuenuss 1o mnporpamme «JlaGoparopus 3D» Brimrodaer
MPAKTHYECKYIO i TEOPETUUECKYIO YacTH. Jl0Jsl TeOpeTHIECKUX 3aHATUI COCTaBIISICT
MEHBIIIYI0 YacTh OT 00mmero oobeMa oOpazoBaTeNbHON MPOTPaMMBI, HO 3TO HE
3HAYUT, 9TO TECOPHUS MEHEE Ba)KHA, YeM MPAKTHKA. BOJBIIMHCTBO 3aHSATHH HOCHUT
KOMOWHHPOBAHHBIA  XapakTep, oOOydaeMble 3HAKOMSITCS C TEOPETHUYECKUM
MaTepUajIoM, 3aTeM TIeIaror HHCTPYKTUPYET JIeTel, KaK BHITIOJHUTH MTPAKTHIECKYIO
paboty. OOydaemble BBITIOJHSIOT PabOTy MO PYKOBOJCTBOM TEAarora, KOTOPhIA
OCYIIECTBJISICT KOHTPOJIb TyTeM HAONIOACHUS WJIW OIEHWBAaHHS pPaOOTHI TI0
OTIpeIeTICHHBIM KPUTEPHUSIM, KOTOPBIE 3apaHee JOBOASTCS 0 CBEICHUS 00y4aeMBbIX.
[IpuHIIMTT TIOCTETIEHHOTO HapacTaHWsl CII0KHOCTH OCBAaWBAEMBIX TEXHUYECKHUX
OOBEKTOB TO3BOJIIET OOYYAIOMIMMCS COXPAHATh LEJIOCTHOE TMPECTABICHUE O
TEXHUKE KaK TakOBOM, Npu Bce Oosee riayOOKoM M JeTaabHOM MpopaboTKe
KOHKPETHBIX TEXHUYECKUX PEIICHUH.

dopma  peaaM3anMd  NPOrpaMMbl:  TPATUIMOHHAS,  BO3MOXKHO
UCIIOJIb30BAHUE JJIEKTPOHHOTO OOy4YeHHUS ¢ JAUCTAHIIMOHHBIX TEXHOJOTHUH.
JlucTaHIIMOHHBIE TEXHOJIOTHUH IPUMEHSIETCS C LIENbI0 MHANBUAYATBHOTO 00yUYeHUs
yUYaIlUXCsl, MPOMYCTUBIINUX 3aHATHUS MO O0JE3HU, WK IPYTUM MPUYMHAM, a TAKKe
B YCJOBHUSIX OTPAaHUYUTENBHBIX Meponpustuii. JIUCTaHIIMOHHOE OO0ydeHue
OCYILIECTBIISIETCS C IPUMEHEHUEM CEpBUCOB ceTu MHTepHeT:

® DJIEKTPOHHAS MOYTA;
matpopma Google Kiacc;
miatgpopma Zoom;
cepBuchl Google: TOKyMEHTHI, Mpe3eHTAINH, TaOJIHIIBI, HOPMBI, CAalTHI;
JIpYyTUe TTOUCKOBBIC, MH(POPMAITMOHHBIC 1 MHTEPAKTUBHBIC CEPBUCHI.

OcHoBHasi (popMa 3aHSITHII: YIPOKHEHHUS W BBITIOJHEHUE TPYMNIOBBIX H
WHIWBUTYaTbHBIX TTpakTHUeckuXx padot. [IpemnogaBanue mo mporpamMme BKITIOYAET
TpaJAuIIMOHHbIE (OpMBI PabOTHl C YyYAIIUMHCS: JICKIIMOHHBIE, MPAKTUYECKUE
3aHATHSL M CaMOCTOATENbHYIO pabory. Bce »tu  dopmbl mpoBomsrcs B
KOMITBIOTEpHOM  Kjacce. [Ipy w3ydeHMM HOBOTO Marepuana HUCIOIb3YIOTCS
cJIOBEeCHbIE (DOPMBI: JIEKIWA, dBpUCTUYECKas Oecena, muckyccus. [Ipaktuyeckue
3aHATHS TMPOBOASTCS IO OJHOMY 3aJlaHMI0 JJIi  BCEX  OJHOBPEMEHHO.
CamocrosiTenbHasi paboTa MpeaHa3HAuYCHA IS BBITIOJHEHUS HWHAMBHUIYAJIbLHOTO
3ananus. [Ipu peanusarum JMUHBIX MPOSKTOB UCIIOIB3YIOTCS (DOPMBI OpTaHU3AIUU
CaMOCTOSITENTLHOM pabOThl. 3HAYUTEITHFHOE MECTO B OpraHU3aIlui 00pa30BaTeILHOTO
mporiecca OTBOJIUTCS TMPAKTHUECKOMY Yy4YacTHIO JeTed B COPEBHOBAHMIIX,
pa3zHoo0pa3HbIX MeponpusaTusax mo 3D MoaepupoBaHuio.

Ha 3aHsaTHsSX UCTIONB3YIOTCS Pa3IMUHbIE Memoobl 0OYUeHUs:

®CJIOBECHBIE (pacckas, Oecena);

eHArJIsAHBIC (IEMOHCTpAIMs, MHTEPAKTUBHAS MPE3CHTAIHS, BAKTOPUHA);

® PETPOIYKTUBHBIC (BOCIIPOM3BEICHUE TIONYUYCHHBIX 3HAHUN HA TIPAKTUKE);

®IPAKTUYECKUE (YJACTHYHO CAMOCTOSATEIHHOE MOJICTTHUPOBAHHE);

¢ TPOOJIEMHO-TIONCKOBBIE (ITOMCK Pa3HBIX PEIICHUH TTOCTABIICHHBIX 3a/1a4);
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®METO/I TMPOEKTOB — COYETAETCS C PEMNPOAYKTHBHBIM U MPOOIEMHO-
MOMCKOBBIM METOJaMH, [IJIi 3TOr0 MCHOJB3YIOTCS HArIsAHbIE JTUHAMHUYECKUE
CpelicTBa 00yUYEeHUSI.

Memoowl 6ocnumanus:

®MOTHBAIIMS Ha YCIIEITHOE OCBOCHUE COJIepKaHUSI yUeOHOTO 3aHATHSI,

e yOEXKICHUE B MPAKTUIECKON MOJIb3€ JOCTUTHYTOTO pe3ysbTaTta o0yueHus,

® [I0ONIPEHKE YCIEIIHOTO JOCTHKEHHUSI MOJI0KUTEIHLHOTO Pe3yJbTara,

® CTUMYJIMPOBAHHE Ha CaMOCTOATENbHYIO paldoTy, ydyacThe B KOHKYPCHOMU
NEeSATEIbHOCTH.

JIig yCHemHoN peaiu3aluyd MporpaMMbl U JTOCTHKEHUS MOJOXKHUTEIbHBIX
pe3yIbTaTOB, MPHUMEHSIOTCS CICIYIOIUE nedazocuieckue (0bpazosamenvhbie)
MEeXHONI02UU:

® TEXHOJIOTUS] INYHOCTHO-OPUEHTUPOBAHHOTO 00YUYEHUS - CO3/IaHUE CUCTEMBI
IICUXOJIOTO-TIEIarOTUYECKUX ~ YCIOBHMM, TMO3BOJSIOUIMX pabdoTaTh €  KaXAbIM
yyaluiuMcsi B OTAEIBHOCTH C YYETOM HHAMBHIYaJbHBIX IO3HABaTEJIbHBIX
BO3MOXKHOCTEM, MOTPEOHOCTEN 1 UHTEPECOB;

©3/10pOBbeCOEPETaIOINe TEXHOJIOTUN — 3aHATHS CTPOSITCS TaKUM 00pa3oM,
9TOOBI MUHUMH3UPOBATh HATPY3Ky HA OPTaHU3M M MCUXHUKY PEOEHKA, H TIPH ITOM
100UThCs 3P PEKTUBHOTO YCBOEHUS 3HAHUIA;

® TEXHOJIOTMH PA3BUBAIOLIETO OOYUEHHUS - 3aHATHE UMEET TMOKYIO CTPYKTYPY,
OpPraHU3yIOTCA JUCKYCCHM, CO3JAr0TCs NpoOiieMHble cuTyauuu. [IpuBeTcrByercs
MHTEHCHUBHAsI CAMOCTOSITENIbHAS IEATEIbHOCTD YUalllUXCsl, KOJJIEKTUBHBIN MOMCK Ha
OCHOBE  HAOJIOACHMS, BBIICHEHMS  3aKOHOMEPHOCTEH,  CaMOCTOSTEIbHOMN
(dbopMynupoBKu BbIBOJOB. CO37al0TCSl MEAArornyeckue CUTyalud OOILIEHUs Ha
3aHATUM, TO3BOJISIOLIME  KaXAOMY  YydallleMycsl THpOSIBUTh  WHUIMATHBY,
n30MpaTEHHOCTD B CIIOCO0aX PabOTHI;

¢ TH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH;

eNpOEKTHasd (TBOpYECKAsl) TEXHOJOTUs — OOydYarouuecss BBIMOJHSIOT
KOHCTPYKTOPCKHE TBOPYECKUE MIPOEKTHI € MOCIEAYIOIIEH UX TPE3ECHTALUEH.

®TECTOBbIE TEXHOJOTUM - [0 OKOHYAHUM OINPEACIIEHHOro pasjena
IPOBOAUTCA MPOBEPKA 3HAHUMN, YMEHUH, HABBIKOB yUalIXcsl 00bEAMHEHNUS;

® IUCTAHIIMOHHBIE TEXHOJIOTUM OOY4YEeHHUS] - TPUMEHSIOTCA C LENbI0
WHIMBHUIYAIBHOTO O0OYUYEHUS YUaIIUXCsl, MPOIMYCTUBIINX 3aHATHUS TI0 OOJIE3HU, WU
IpyTMM TpPUYMHAM, a TaKKE€ B YCIOBHUSIX OTPAaHUYUTEIBHBIX MEPOMPHSITHIA.
JluctaHmoHHOE OOYy4YeHHE OCYIIECTBIISIETCS C NPUMEHEHHEM CEpPBHCOB CETU
WNutepHer: snektpoHHas nouta; miatdopma Google Kmacc; mmardopma Zoom;
cepBuchl Google: MOKyMEHTBI, TIPEe3eHTAIluU, TaOIHIlbl, (POPMBI, CAWThI, APYTHE
MOMCKOBbIE, UH(POPMAIIMOHHBIE U HUHTEPAKTUBHBIE CEPBHUCHI.

Ha 3ansATHSAX UCIIONB3YIOTCS Pa3iuydHbl popmbsl pabomol:

e0ecesa, BHICTAaBKA, 3alllMTa MPOEKTOB, UTPa, MPOPECCHOHATBHBIN KOHKYPC,
MacTep-KJIacC, BHUKTOPHHBI, TECTUPOBAHWE, OTKPBITOE 3aHATHE, MPAKTHIECKOE
3aHsTHE, IPE3CHTALINS, TEXHUYECKas MacTepCcKas;

® THIWBHUIyabHas (CaMOCTOSATEIHHOE BHITIOJIHEHNE 3aJaHH );
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®IPYIIOBAsi, KOTOPAsl MPEANOJAaraéT HAIUYUE CHCTEMBbI «PYKOBOAUTEIb-
rpynna-yyamniuics»;

erapHas (WM KOMaH/IHas ), KOTOpast MOXKET ObITh MpeJICTaBIIeHA TapaMK WU
IpylIiaMd CMEHHOIO COCTaBa; TIJ€ JEWCTBYET pasJeleHue TpyAa, KOTOpoe
YUHUTBIBAET HHTEPECHI M CHOCOOHOCTH KaXIOro OO0y4aromlerocs, CyIIeCTBYET
B3aUMHBII KOHTPOJIb MEPE] TPYIIION.

JAupakTudeckne U MeTOANYECKHE MATEPUAJIbI TPOTPaMMbI
OpraHu3aliMoOHHO METOANYECKAs NPOIYKIHUS:
1. TemaTuyecKkre Marku 1o pasaenam:

Azbyka KOMITAC 3D.
TBepmoTenbHOE MOACTUPOBAHNE TEOMETPUICCKUX TEJ.

TpexmepHOEe MOJEINPOBAHNE CIOKHBIX OOBEKTOB.
e TpexMepHOE MOJEITUPOBAHNE JIETATENIBHBIX alllapaToB
2. IHCTpYyKIIMOHHBIE KapThl IO TEMaM

3. Kaprouku-3ananus (4epTexku WK HATIsAHBIE N300paKeHUs) TI0 TeMaM
BTOPOIO rojia 00y4eHusl.

[TpukinagHass METOAUYECKAS IPOIYKIIHS:

1. Harnsaaaele mocobus:

e 3D-momens camonera

e 3D-monens TaHka

e 3D-Monenb enku

e cOopueie 3D-monenu

2.3agaHus AJ1s1 TPOMEKYTOYHOM aTTECTALINH.
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