OEITAPTAMEHT TPY/IA VI COLIMAJIBHOW 3AILMTBI HACEJIEHMS
TOPOJIA MOCKBBI
ITOCY/IAPCTBEHHOE BIO/I)KETHOE YUPEXIIEHVE
OOTIOJIHUTE/IBHOTO OBPA30OBAHMSI TOPOJA MOCKBbI
LIEHTP TBOPUECTBA «HA BAL[I(OBCKOM»

ITpunsaTa Ha 3acemannm A0 «YTBepqualo»
Meroauyeckoro cosera X (o)

ITporokon Ne 1 '
ot «30» aBrycra 2022 r.

R v e 74
1=28| ‘D” OB v I(BM Hunmnu
- «3@» anrycra 2022 r.

AJOITOJIHUTEJIbHASI OBIIIEOBPA3OBATEJIBHAS
OBIIIEPA3BUBAIOIIIAJI ITIPOTPAMMA
«OCHOBbBI 3D-MOJIEJIMPOBAHWA N
INPOTOTUIINPOBAHWMII»

ABTOpP-COCTABHTEJIb:
Kyuenos I'ennaaui ['epmanoBuy,
neaaror J0moJIHUTEe1bLHOro 00pa3oBaHus

HanpagJjieHHOCTH IPOrpamMMbl: TEXHHYeCKas
YpoBeHb 0CBOeHHUS IPOrpaMmbl: 0a30BbIi
Bospacrt obyuaromuxcsi: 10-17 jger

Cpok peajM3alMu NPOrpaMmsl: 2 rojaa
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Pasznen 1. [losicHUTEIbHASA 3ANMUCKA

1.1.HanpaB/ieHHOCTH JONOJIHUTEIbHOM 001Iepa3BUBaIOIIEell MPOrpaMMbl

[Tporpamma «3D-MonenupoBaHusl ¥ MPOTOTUITHMPOBAHMS TE€XHHYECKOH HANPABJIEHHOCTH
paspabotana ¢ omopoii Ha DenepanbHbiii 3akoH Ne 273-®3 «O06 oOpazoBanuu B Poccuiickoit
Oenepauun» ot 29 npekabps 2012 r. (pen. ot 30.04.2021 r.); Ilpukaz Munucrepcrsa
npocBenieHuss PO or 30 centsiops 2020 r. Ne533 «O BHecenum wuszmenenuit B Ilopsmox
OpraHM3ali M OCYILECTBICHUSI O0pa30BaTEIbHON JEATEIBHOCTH IO JOMOJHUTEIbHBIM
00111e00pa3oBaTeIbHBIM MPOrpaMMaM, YTBEPKICHHBIA MPUKa30oM MUHUCTEPCTBA MTPOCBEIICHUS
Poccuiickoit ®eneparuu ot 9 HOs10ps 2018 1. Ne 196»; KoHueniuio pa3zBUTHs TOMOJIHUTEIEHOTO
oOpaszoBanus neret B PO no 2030 roma (Pacnopsixenue I[lpaButensctBa PO Ne 1726-P or
04.09.2014 r.); Ilpuka3 Jlemapramenta obpazoBanus ropoga Mockssl Ne 922 ot 17.12.2014 «O
Mepax IO Pa3BUTHIO JOIMOJHUTENBbHOTO obOpazoBanus aeredl B 2014-2015 yuebHom romy» (c
n3MeHeHusIMH 1 goronHeHusaMu oT 07.08. 2015 r.; Ne 1308 ot 08.09.2015 Ne 2074; Ne1035 ot
30.08.16); Meronuueckne  pEeKOMEHJAIMU 1O  MPOEKTHUPOBAHUIO  JOMOJHUTEIBHBIX
o0Iepa3BUBaAOIINX TporpaMM (BKJIIOYAsl Pa3HOYPOBHEBHIE IPOTPAMMBI): TMPUIIOKEHHE K
nucbMy MuHHCTEpcTBa oOpa3zoBanus 1 Hayku Poccutickoit ®deneparum ot 18.11.15 Ne 09-3242;
[ToctanoBnenue [maBHOrO rocymapctBeHHOro Bpada P® or  28.09.2020 1. Ne28 «OO06
yTBep)kaeHn caHuTapHbix npaswn CII  2.4.3648-20 «CaHUTapHO-AIIUIEMHOIOTHYECKUE
TpeOOBaHUS K OpraHU3alUsM BOCHUTaHHS U OOyYEHHS, OTAbIXa M O3J0POBJICHUSA JeTell U
Monoaexku», Ilomoxkenne o mopsagke pa3pabOTKM M pead3alld  JOMOJHUTENIbHBIX
o0mreodpaszoBarenbHbIX obmepaspuBatomux mnporpamm ['BY JIO ropoma Mocksbel LleHTp
TBOpuecTBa «Ha BaakoBckom», Ycras u [Iporpammy pazsutus I'BY J1O LT «Ha BagkoBckom».
[IporpamMma peanusyeTcs ¢ LeNbl0 CO3JaHusl 00pa30BaTEIBHOIO MPOCTPAHCTBA, HAMIPABICHHOTO
Ha YJIOBJIETBOPEHHE MOTPEOHOCTEH poauTesned B BOCHUTAHUU TBOPYECKH MBICIISIIEH
MHTEJUIEKTyalIbHOM JIMYHOCTH pPEOCHKAa; H3yYeHUS OCHOB COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJOTUIl HMHXEHEPHOTO MOJICIUPOBAHUS M MPOTOTHIIMPOBAHMS; BBISBICHUE M pa3BUTHE
MOTEHIIMATBHBIX ~ KOHCTPYKTOPCKHX  CIOCOOHOCTEH  JeTeil; pacKpbITHE  HEMOBTOPUMOU
WHIUBUAYATHHOCTH B KaXJI0M peOCHKE.
1.2.YpoBeHb 0CBOEHHSI NPOTPAMMBI

[Iporpamma COOTBETCTBYET pErnoHabHBIM HOPMAaTHUBHBIM TpeOOBaHUSIM,

MpeIbSIBISIEMBIM K 62a30BOMY YPOBHIO.

Ilpozpamma peanuzyemca na cneoyroujux ycioeuax:
e Jlern, WUMCHIOIIKME MPAaBO Ha COLMAIBHBIC JIbIOTHI, OCBAaWBAIOT MPOrpaMMy 3a CYET
OFOJKETHBIX CPEJICTB.
e Jletu, HE MMEIOIIME TPABO HA COLHUAIBHBIC JILITOTHI, OCBAMBAIOT MPOTPAMMY 3a CUET
BHEOIOJKETHBIX CPE/ICTB.



1.3. AKTyaJIBHOCTL H neaarorneccKkasi IIe.]'Ie(!006pa3HOCTL NnmporpaMmmbIl

WNHxeHepHOE MOJENMPOBAHUE SBISIETCA AKTyaJlbHbIM HallpaBICHUEM COBPEMEHHBIX
oOyacTeil MpOU3BOJCTBA JieTalieil. B cBeTe HOBU3HBI M MEPCIEKTUBHOCTH PA3BUTUS JAHHOTO
HalpaBJIEHUs JAETAM IpejylaraeTcsl y4eOHbIM MaTepual, IO03BOJSIOMIMM O3HAKOMHUTBCS U
3aMHTEPECOBATHCS JAHHOU chepoil.

[Iporpamma HampaBieHa Ha HW3YYEHHE OCHOB HH)KEHEPHOI'O MOJAEIUPOBAaHUSA U
MIPOTOTUIMPOBAHMS [TOCPEJCTBOM COBPEMEHHOM CHUCTEMBI TpeXMEpHOro mojenupoaHus. Ha
IpUMepe psiia IPaKTHUECKUX pabOT PACcCCMOTPEHBI BCE 3TAbl KOMIIBIOTEPHOI'O MOAETUPOBAHUS:
IIOCTAHOBKA 3a/layll U €€ OIMCaHUe, MOCTPOCHHE TPEXMEPHOH MOJENH, peailu3anus npoiecca
M3TrOTOBJIEHUS (PU3MUECKUX JleTallell Ha CTaHKaX M 00OpYyJOBaHUM IO CO3JAHHOM TpeXMepHOU
MOJICJIM, aHAJIU3 PEe3yJbTATOB MPOCKTHUPOBAHUS. DTOT MOAXOH sBIsieTca d(DPEKTUBHBIM HE
TOJIBKO ISl peaiu3alliy eI IPOrpaMMBbl, HO U MPO(ecCHOHATBbHON OpHUEHTALUU TTOJIPOCTKOB.
1.4. OTanyuTeIbHBbIE 0COOEHHOCTH NPOTrPAMMBI

Opranu3anust 00pa3oBaTeIbHOTO TIpoiiecca B (hopMe yueOHON TPOSKTHOM JESTETHHOCTH
MO3BOJISIET OOYyYaromMMCSl MHTETPUPOBATh IOJYYEHHbIE B IIKOJIE€ 3HAHUSA 10 TEXHOJIOTHH,
YepuEHUI0, MaTeMaTUKe U HHPOPMATUKH.

B nporpamMmy mnepBoro rosga oOydeHHs BXOAUT H3Y4YEHHE OCHOB TPEXMEPHOIO
MOJECIUPOBAaHUSA M INPOTOTUNHUPOBaHUA. B  OCHOBE IPOrpaMMBI  JIEKUT CHUCTEMHO-
NeATeNbHOCTHBIM MOJAXO0M, KOTOPBIM 3aK/IIOYAEeTCs B BOBJIEUEHHMH OOydarollerocs B y4eOHYIO
JeATeNbHOCTb, (POPMUPOBAHUM KOMIIETEHTHOCTH ydallerocs B pamkax kypca. OH peanusyercs
HE TOJIbKO 3a cu€T mojdopa conepxaHus o0pa3oBaHMs, HO U 3a CUE€T OINpeesieHus] Haubosee
ONTUMAJIbHBIX BUJIOB JCSATEIBHOCTH yYalIUXCS.

B ocHOBY IporpamMmsl BTOpPOro rojia 00y4eHus 3ajiokeHa 0oJibllas caMOCTOSATENIbHOCTh B
OCBOCHMM HABBIKOB, HEOOXOIMMBIX JJs YCIEIIHOM peanu3aluyd BBIOPAHHOTO YyyallluMCs
TEXHUYECKOro mnpoekra. Hempsmas mozgepauus pa3paOOTKU NPOEKTa MO3BOJISET YydalluMCs
OCO3HaHHO OTTaYMBaTh YMEHUS M HAaBBIKH, [IOJYYCHHBIE B X0/I€ IEPBOro roja 00y4eHusl.

OpueHTanuss Kypca Ha CUCTEMHO-ACATEIbHOCTHBIM IOAXOX IO3BOJSET Y4ecThb
UHAMBUIYyalbHbIE OCOOCHHOCTH YYaIIMXCs, MOCTPOUTh HMHIUBHUAyalbHbIE O0Opa30oBaTeNbHbIE
TPAEeKTOPUM JUISI KaKIAOTO M3 HUX. DTHM CO3JAIOTCS JIOTIOJIHUTENbHbIE YCIOBUSA Ui Oosee
LIEJIOCTHOTO Tporecca 00y4yeHHs M Pa3BUTUS MOTUBALMU JIMYHOCTH PEeOEHKAa K MO3HAHUIO U
TBOPYECTBY, JUI1 €€ MPO(ECCHOHAIBLHOIO CaMOOIPENeIeHUs] U KyJIbTYPHOIO DPa3BUTHUSA, IS
HSMOLMOHAIBHOTO 0Jaromnogyyusi BOCHUTAHHUKA. IIporpaMMa OTKpbITa MJI1 BHECEHUS
MOCTeIHUX TEeHJIEHIMA B cdepe MHKEHEPHOTO MOJAEIMPOBAHUS M MPOTOTUIIMPOBAHS

IIpOU3BOJACTBA JIeTajeil.



1.5. Heap nporpamMmsl
Ilenv npocpammer — GOPMHPOBAHWE WHTEIUICKTYaIbHONH KYJIBTYphl MBIIUICHHS
MOJIPOCTKOB TOCPEICTBOM IMOHUMAHHsI OCHOBHBIX 3a/1a4, BJIAJCHHS HAaBBIKAMH TPEXMEPHOIO
MOJICIMPOBAHUS, TPOCKTHPOBAHUS OOBEKTOB OKPY)KAIOWIEH Cpelbl W pa3BUTHS JIOTHYECKOTO,
AQHATTMITHYECKOT'0, KOHCTPYKTUBHOT'O MBITIIICHHS.
1.6. 3apaum nporpamMmblI
JUst TOCTHKEHHUS TIOCTABJIEHHOM 11eIn He00XO0IMMO PEIIUTh CIIeTYIONINE 3a1a4H:
Bocnumuigarowue:
1. BocmuTath npoheccHoHaTBHBI HHTEPEC BOCIIMTAHHUKOB K TPEXMEPHOMY
MOJICIIMPOBAHUIO M TPOEKTHPOBAHHUIO;
2. Bocnwurath y o0yyaromuxcs HoTpeOHOCTh CaMOBBIPAKEHHUS C TIOMOIIBIO TOTYIEHHBIX
HaBBIKOB;
3. BocnurtaThk y BOCIUTAaHHUKOB HABBIKW COITMOKYJIBTYPHOTO OOIIEHUSI K OTKPBITOCTH K
COTPY/HUYECTRBY;
4. Bocnutarh y MOIpOCTKAa HABBIKK CaMOOPTaHU3AINH, CAMOOIICHKH U CAMOKOHTPOJIS;

5. CoBeplIieHCTBOBAaTh TEPIEHHUE U BOJIEBbIE KaUe€CTBa MOIPOCTKA.

Ooyuarowue:
1. OOyuuTth neTeil TEOPETUIECKUM OCHOBaM TPEXMEPHOI'O MOJEIUPOBAHUS U
IIPOEKTHUPOBAHHUS.
2. OOyuuTh AeTell MpaKTHUECKUM METOJIaM U IIpueMaM TPEXMEPHOI'0 MOJICIIUPOBAHUS U
IIPOEKTHUPOBAHHUS.
3. Cnoco6cTBOBaTh UCIOIB30BAHUIO JIETbMU IOJIyYE€HHBIX 3HAHUH U HAaBBIKOB B paMKax
LIKOJIbHBIX IIPEMETOB.
Pazeuearwwue:
1. CopelicTBOBaTh  BBISBICHUIO W Pa3BUTHIO  AHAIMTUYECKUX  CIOCOOHOCTEH,
IIPOCTPAHCTBEHHOr0, 00PAa3HOr0 U JIOTMYECKOTI0 MBIIIJICHHS yUaIlUXCSL.
2. Pa3BuBaTh NaMATh, BHUMAHHE, MBIIIJICHUE 00yYarOIUXCS.
3. Pa3BuBaTh  TBOpUYECKHME CIIOCOOHOCTM  ydYalIMXcsi B 00OJacTH  TPEXMEPHOro
MOJIETIMPOBAHUS ¥ IIPOEKTUPOBAHUS.
1.3. KaTeropusi o6y4arouuxcsi
IIporpamma agpecoBana nogpoctkam 10-17 ner.
1.4. Cpoxk peaam3aluu NporpamMmsl
IIporpamma ocBanBaeTcsi B Te4eHue 3 JIeT 00yUEHUsI.

I'onoBoit kypc obydeHus cocrabinser 152 yaca.



1.5. ®opmbl oOpranu3anuu 00pa3oBaTeJbLHOMN AeATeJbHOCTH U PE/KUM 3aHATHH

3aHATUS TPOBOAATCA B TpynmoBoi ¢opme. llemarorom uCHoONB3yIOTCS pa3inyHBIE
¢dopmbl paboOTHl ¢ neTbMH: (poHTaNIbHAs (0ObSCHEHHE HOBOIO MaTepHaia, aHaJh3 TUITUYHBIX
OomMOOK H Jp.), MeNKorpymmoBas (mpu paboTe C YacThlO0 TPYIIIBI, BBIIOJHSIOMEH oOriee
3aJlaHu€e), UHJIMBUyalbHas (KOHCYJIbTaTHBHAs U KOPPEKLMOHHAs MOMOIIL oOydarouiemycs B
pElIeHUH MOCTaBJIEHHOW 3aJauyd, HpU OTPabOTKE M TPEHMHIe HOBBIX TEXHMK M CIOCOOOB
MOJIETTUPOBAHUA).

Hanonusemocts rpynimsl 10 10 yenosex.
1.6.®@opMbI M peskuM 3aHATHIA

3aHATHS TPOBOAATCA 2 pa3za B HeJento 1o 2 yaca. [IpofoKuTenbHOCTh Yy4eOHOTO daca
coctaBisieT 45 MuH. BHyTpH 3aHATHS TTpEIIonaraeTcs IepephiB MPOJ0DKUTENFHOCTIO 10 MUH.
1.7. Inanupyemble pe3yJbTaTbl 0CBOCHHS IPOrPAMMBI

Hocmuoicenusn 6 oonacmu eocnumanus. Yuawguiica:

1. IlposBiser mnpodeccuoHANbHBI HHTEpPEC K TPEXMEPHOMY MOJEIMPOBAHUIO U
MIPOEKTUPOBAHMUIO;

2. JleMOHCTpUpPYET  OTKPBITOCT K  COBMECTHOM  J€ATEIbHOCTH, IO3UTHUBHOCTb
COLMOKYJIBTYPHOT'O OOIIEHNUS;

3. JleMOHCTpUpYeT MOTPEOHOCTb CaMOBBIPAXKEHHS MPH BBINOJHEHHMM M  pEIICHUU
MOCTaBJICHHOM 3a1auM;

4. TlposBaseT 1OCTATOYHbIE HABBIKM CAMOOPIaHM3aIMH, CAMOOLIEHKN U CAMOKOHTPOJIS;

5. IlposiBisier TeprieHHe U BOJEBbIE KaUeCTBA B CIIOKHBIX CUTYyallUsX.

Hocmuscenun 6 oo6racmu 0dyuenusn. Yuawuiica:

1. 3Haer nmpaBuia TEXHUKU O€3011aCHOCTH BO BpeMs 3aHATUM, IPU paboTe Ha KOMIIBIOTEPE,
Ja3epHOM CTaHKE, TPEXMEPHOM IPUHTEpPE U JPyroM 0OOpYIOBAHUH, UCHOIB30BAHHOM
pu 00y4YEHUH;

2. 3Haer Ha 0a3e COBPEMEHHOM CHUCTEMBbI TPEXMEPHOI'O MOJEIMPOBAHUS TEOPETHUYECKHE
OCHOBBI MH)KEHEPHOI'0 MOJIEIIMPOBAHUS U IPOCKTUPOBAHMS;

3. IloHMMaeT OCHOBHBIE NPAKTUYECKHE IPUEMbl IOCTPOEHUS TPEXMEPHOM MOJeIUu U
HaunboJsee yacTble OMNUOKH, JOMyCcKaeMble TPU OCTPOCHUU TPEXMEPHOM MOJIeNu;

4. TloHMMaeT HeNOCPEACTBEHHYIO CBSI3b MEXAY CO3JaHHOM TpEeXMEpHOW MOJENbI0 |
U3TrOTOBJIEHHOU JE€TaJIbIO;

5. Bnanmeer mnpuemaMu TpeXMEpPHOrO MOJAEIMPOBAaHUS B 0O0bEME, JIOCTATOYHOM JUIS
CO3JIaHMsI TPOCTHIX JeTasiell Tuna npocras 3D-Monens u Ten BpallleHus U CO3JIaHHs Ha
OCHOBE CMOJICIMPOBAHHBIX JeTajeil MPOCTHIX COOPOUYHBIX enuHHIl] oObemoMm 0 20

BXOJAIIHUX ITO 3aJaHUIO MMPETIOAAaBATCIIA;



YMeeT npuUMEHSTh 3HaHHUS MO TPEXMEPHOMY NPOEKTUPOBAHUIO JUIsl PEIICHUS 3ajad,
CMEXHBIX CO IIKOJBbHBIMH KypCaMH MAaT€MaTUKH, TE€OMETPUU U CTEPEOMETPHH,
TEXHOJIOTMH, YEPUCHHUIO U HaUepTaTEIbHON reOMEeTpUN;

YMeeT cTpouTh TPEXMEpPHbIE MOJEIU MO MPEACTABICHUIO, BOOOPAKEHUIO, NaMITH, C
yepTeka UM ICKU3a;

CrnocoOeH TpaMOTHO HCIIOJIB30BaTh CBOE BPEMs M JOBOAUTH PabOTy 0 KOHEYHOIO
pe3yJibTara.

Hocmuosicenusn ¢ odr1acmu pazeumus:

YpOBEHb aHATUTUYECKUX CITOCOOHOCTEHN, MPOCTPAHCTBEHHOT'0, 00Pa3HOr0 U JIOTMYECKOTO
MBIIIUICHUS] TIO3BOJISIIOT  TIOJIPOCTKAM  YCTEIIHO YCBaWBaTh YYEOHBIM MaTepHal H
OBJIQ/ICBaTh HAaBBIKAMH TPEXMEPHOT'O MOJICIIMPOBAHUS U IPOCKTUPOBAHUS;

YpoBeHb pa3BUTHS TaMSITH, BHUMAaHHSI, COCPEIOTOYEHHOCTH  O0yyarouuxcs
CIOCOOCTBYIOT JUTUTENBHON KOHIIEHTPAI[MU Ha [TOCTAaBIIEHHOM 3a/1a4e;

CreneHp pa3BUTHS TBOPYECKHUX CIIOCOOHOCTEH BOCIHUTAHHHUKOB SIBJISIETCS TPOYHOM
OCHOBOM JJISI CO37IaHUSI OPUTHHAILHBIX TTPOEKTOB B 00JIACTH TPEXMEPHOTO MHKEHEPHOTO

MOJIETTUPOBAHUS U POEKTUPOBAHUSI.



Paspnen 2. Copepskanue nporpamMmmbl
2.1. Yue6Hsiii miaan. 1 rox o0yyeHus

NeNe Tema 3ansaTust Koun4yecTrBo yacos DopMbI

n/n Bcero Teopus | IIpakTuka arTrecTauuu
(koHTpOJIS1)

1. KommiekToBanue rpynnsl 4 4 - CobecenoBanue

2. BBoaHoe 3ansTHE 2 2 - Becena

3. Texnuka 0e30macHOCTH Ipu padore ¢ 4 2 2 TpeHunr

KoMIbIOTepoM, 3D-npuHTepOoM

4. IMocTpoenue TpExMepHBIX Moeel 64 26 38 3auér

4.1 [Toctpoenne 3D-monenu onepanusmMu 8 4 4
BBIJIABJIMBAHUS U BBIPE3aHHUS

4.2 [TocTpoenne Moieneit onepamnuei 8 4 4
BpAIIICHHS BOKPYT OCH

4.3 [TocTpoenne hacok U CKpyTICHHNA 8 2 6
MTOBEPXHOCTEH Tepexo/1a Ha MOJCIIAX

4.4 [TocTpoeHne MoieNy IPY>KUHBI IpsIMO U~ | 6 2 4
KOHYCOBUJTHOM

4.5 [TocTpoenne D-Moaenu ¢ moMomibo 6 2 4
KMHEMAaTUYECKUX ONepalui

4.6 [TocTpoenne 3D-moaenu pu MOMOIITH 8 4 4
onuuii BecmoMorarenbHON reoMeTpun

4.7 [TocTpoenue 3D-momenu 1Mo CEUSHHUSIM 6 2 4

4.8 Pabota c ¢pynknueir MaccuBoB npu 8 4 4
MIOCTPOCHUH TPEXMEPHBIX MOeNei

4.9 3epKaJIbHOE OTPAKECHHE PJICMEHTOB AeTald | 6 2 4

5 IloBepXHOCTHOE MO/IETUPOBAHUE H 26 10 16 3auéTt
pelaKkTUpoOBaHMe JeTaJieil

51 Bri60op 1 u3MeHeHure 11BeTa MOJICIIH U 6 2 4
OTJICNIbHBIX JIeTaslel

5.2 3MeHeHME ONTHYECKUX CBOMCTB MOJEIN — | 6 2 4

OnecK, mpo3pavHoOCTh, Tuhdy3us,
3€PKAJIbHOCTh, H3JIy4YCHUS

5.3 PenaktupoBanue aeraneit MoJenu ¢ 6 2 4
IMOMOIIbI0 /[1amoroBoro okHa
54 PenaktupoBanue neraneit Mouenu ¢ 8 4 4

nomolbsio Jlepesa Mmoaenu

6 Pabora ¢ KOMILUIEKCHBIMH NIPOCKTAMM: 50 16 34 3ammuTa
6.1 [Toctpoenue 3D-monenu « ABTOMOOUITE 7 2 4 NMpoeKTa
6.2 [TocTpoenue 3D-monenu «3uMHss 6 2 4

ycanp0a»
6.3 [Toctpoenne 3D-monenu «Canu s Jlena 6 2 4

Mopo3sa u CHerypoukn»




6.4 [Toctpoenue 3D-monenu «IllaxmaTHbie 6 2 4
burypsn»
6.5 [Toctpoenne 3D-monenu «Jletaromas 6 2 4
TapesKa»
6.6 [octpoenne 3D-monenu «Priapckuit 6 2 4
3aMOK»
6.7 [TocTpoeHne MoieNIn KOCMUYECKOH pakeTsl | 6 2 4
B paMKax MOATOTOBKU KO J[HIO
KocmonaBTuku
6.8 [Moctpoenne 3D-moenu BOCHHOM 8 2 6
TEXHHKH, TIOCBSIEHHON TPa3IHOBAHHIO
Hust [To6enbr
7 Hrorosoe 3ansitue 2 - 2
HUTOI'O 152 60 92




Conep:xxkanue

1 rox o0y4yenust

Ne | Tema
n/m Teopus [TpaxTuka
1 KoMiuiekToBanue rpynnsl
— becenpl ¢ poauTens MU U JETbMH.
— JleMoHCTpalus BO3MOKHOCTEH rporpamMm o 3 D-monennpoBanuo
u 3D- npunrepa.
2 BBoaHoe 3ansiTue
— 3HaKOMCTBO C BOCITUTAHHUKAMH. — Cozpmanue paboueit cpepl, TMYHBIX MoK U MpoQuiIei.
— IIpaBuna noBeeHUS Ha 3aHATHSIX. — 3HaKOMCTBO C pabo4YMM MECTOM, HHTEp(eiicoM MPOrpaMMHOTO MPOIYKTa.
— I1man pa®oThI Ha TO/I.
— IIpaBuna paboOThI ¢ KOMITBIOTEPOM.
3 TexHuka 06e30MaCHOCTH NP PadoTe ¢ KOMNbLIOTEPOM, 3D-npuHTEPOM
— Texnuka 6e30MacHOCTH MPHU paboOTe C KOMIIBIOTEPOM, — OtpaboTka 1eThbMHU HaBBIKOB 0€30MacHOM paboThl ¢ 000PYIOBAHUEM.
3D-nmpunTepom — YcBoeHue JeThbMU TPUMEPOB MOCIEACTBUN HAPYLIECHUS [TPAaBUJ TEXHUKHU
— IIpaBuina ucnoyb30BaHUsI U3MEPUTEIIBHOTO HHCTPYMEHTA. 0€301MacHOCTH.
4 IlocTpoenne TpEXMEPHBIX Mo/IeIei
4.1 | Hocmpoenue 3D-modenu onepayuamu v10a61UCAHUS U BbIPE3AHUSA

— Omnpenienenue NOHATUN «0a30BbIe MIOCKOCTUY, «HAYAJIO OTtpaboTka 1eTbMU HaBBIKA:

KOOPJIMHATY», «ICKHU3», «3aMKHYTBIH KOHTYp», «Pa30MKHYTHII — BBIYEPUMBAHUS 3CKU3a A co3gaHus Moaenu tumna «Kyoy, «lapy,
KOHTYp», MPUMEHHUTEIBHO K HCII0JIb3yeMOMY IPOrPAMMHOMY «unmunap, «Konyce» peanbHbIX feTanei (1o o0pasily) U FOTOBBIX YepTeKeH.
MIPOIYKTY. — MCTI0JIb30BaHMsI KoMaH bl «Omnepanys BblIaBIMBaHumY, «BbIipe3aTs

— IIpaBuiia 4TeHUs TOTOBOIO YepTeEXka JETAIH. BbI/IaBJIMBaHUEM)

— IIpaBuiia BeIuEpUMBaHUS ICKU3a U1 CO3AAHUS MOAEIHU IIPOCTON — CO3/1aHUs MTPOCTBIX TPEXMEPHBIX MOJIENEN, aJaITUPOBAHHBIX 101

IIPU3MBI. BO3MOXXHOCTb MCIIOJIb30BaHUS B IPOEKTAX.

— OCHOBHBIE OIMIMOKH MPH MPOESKTUPOBAHUU ICKH30B




4.2

Ilocmpoenue mooeneii onepayueil 6pauieHus 60Kpy2 ocu

— Omnpenenenune nonaruil «Onepanus BpauieHus», «OceBast TUHUSI
IIPU MIOCTPOEHUH TPEXMEPHON MOJIENH

— IIpaBuia paboTsl ¢ HHTEP(DHEHCOM HATOKEHHSI TPOU3BOIBHBIX
TEKCTYp Ha I'paHH, BBIPE3bI U BCIO TOBEPXHOCTh TPEXMEPHOI

OtpaboTKa 1eTbMH HABBIKOB:

— BbIUEPUMBAHUS 3CKU3A JUIsl CO3/IaHUS MOJIENIN TUIIA «TEJIO BPALICHUS» Ha
pUMepe peaibHbIX AeTasiel (1o 00pasily) U TOTOBBIX YEPTEKEH.

— UCIOJIb30BaHUs KOMaH bl «Onepalys BpallleHus» KaKk Ha CaMOM OOBEKTE,

MOJIETIH. TaK U Ha PACCTOSIHUH OT HETO
4.3 | Hocmpoenue hacok u ckpyznenuii no6epxXHocmeil nepexooa Ha Mooeasx
— Omnpenenenune nouaruit «Packa», «Ckpyriaenuey», «Panuyc», OTtpaboTKa IEThbMHU HABBIKOB:
«duametp». — BBIYCPYMBAHUS ICKU3a CO CKPYTICHUSAMHU JIJISI CO3JIAHUS MOJICITH THTIA
— IpaBwiia IpOCTABJICHUS JIMHEWHBIX U YTJIOBBIX Pa3MEepOB Ha «Kopmyc cmaptdoHa» 1 Ipyrux peanbHbIX Jetaneid (TIo o0pasily) ¥ TOTOBBIX
JCKU3E. YEepTEkKEH.
— OCHOBHBIE OIIMOKH ITPHU HCITOTH30BAHIH KOMaH]T — ucnoab3oBaHus KoMaH bl «Packa» U «CKpyrJeHHe» Mpu NOCTPOESHUU
TBEPAOTENIbHBIX TPEXMEPHBIX MOAETEH
- OtpaboTKa JeTbMHU HaBbIKa pabOTHI C hacCKaMH U TJIABHBIMU
MOBEPXHOCTSAMHU MEPEX0/1a Ha OCTPHIX MPaHAX U yIiaxX CO3JaHHON paHee
TPEXMEPHOW MOJIETH.
4.4 | Ilocmpoenue mooeau RPyHCUHbvl RPAMOU U KOHYCOBUOHOU
— IIpaBunia mocTpoeHus 3CKU3a AJIsi CO3AAHUS MOJIEIH MPOCTOI OTtpaboTKa 1eThbMU HaBBIKOB:
MIPYKUHBI — paboThI C ONIUSAMHU MPOCTPAHCTBEHHBIX KPUBBIX TPEXMEPHOTO
— OcHoBHbIE OIIHOKH MPU pabOTe C TPACKTOPUSIMHU HAIIPABICHUI MPOCTPAHCTBA U BIUEPUMBAHUS SCKU30B IS CO3JaHMS MOJIENIN THIIA
[P MIOCTPOSHUH MPY>KUHBI «TpsiMas IPYKUHA» U «KOHYCOBUIHAS MPY>KUHA» HA MIPUMEPE TOTOBBIX
— OcHoBHbIE OIHOKH NP BBIOOPE MIIOCKOCTEN MPU CO3TaHUU MojIeseH.
MoOJIeTIel Py KUH. — UCTIOJIb30BaHUS KOMaH bl « BbIIaBIMBaHue IO TPAGKTOPUM.
45 | Hocmpoenue 3D-mo0enu ¢ nomouyblo KuHemMamuuecKux onepayuil

— IIpaBuita moCTpoOeHUs HCKHU3a JUIs MOJTOTOBKH IIPUMEHEHUS
KHHEMaTUYEeCKOM OIepaluy Mo MpsIMbIM U CIIUPaIbHBIM
TPAaEKTOPHUAM

— OcHOBHBIE OIMIMOKH MU paboTe ¢ HANpaBJICHUSIMU
KUHEMaTHYECKHX OIepanuit

— OCHOBHbIE OMIMOKH MPH BEIOOPE OCHOBHBIX TAPAMETPOB IS

OTtpaboTKa 1ETbMH HAaBBIKOB PA0OTHI ¢ KHHEMATHYECKUMU ONEPALUSMU IS
co3znanust Mozenu tuna «l1luex» u « BUHTBI Kopaliis» Ha mpUMepe TOTOBBIX
YEePTEKEH.

— UCTOJb30BaHus KoMaH bl « KnHeMatndeckas onepauush» npu
BBIIABJIMBAHNU U BBIPE3aHUU JI€TAIed MOAEIN




KMHEMATUYECKHUX OIEpaLnil

4.6 | Ilocmpoenue 3D-mooenu npu nomowyu onyuit Bcnomozamenvnoii ceomempuu
— Omnpenenenne NOHATUN «BCIIOMOTaTEIbHAs TEOMETPUSD, OtpaboTKa 1eThbMU HaBbIKOB:
«CMELIEHHAs TIOCKOCThY, BCIIOMOTaTeIbHAsl TOUKAa» B BUPTYaIbHOM | — pabOThI ¢ BCIOMOI'aTE€IbHOW F€OMETpUEN TPEXMEPHOTO IPOCTPAHCTBA U
TPEXMEPHOM IIPOCTPAHCTBE. BbIUEPUMBAHMS CKU30B JUIsl CO3/IaHUSI MOJIENIN TUIIA «CJIOXKHAs! IPY’KUHA» Ha
— OcHOBHbIE OIIMOKH NPU MOCTPOEHUU BCIIOMOTaTENbHON IpUMepe TOTOBBIX YEPTEKEN.
r€OMETPUH TPEXMEPHOIO MTPOCTPAHCTBA. — UCTOJIb30BaHUS KOMaH/ bl «CMEIIEHHAs IUIOCKOCTh» U «IIJIOCKOCTh K
— IIpaBuiia mOCTPOEHUS AICKU30B AJISl CO3AaHUS MOJIENIEN CIOMKHBIX TPaHU U TOYKE» JUISl CO3/IaHUS CIIOKHBIX MOJIeTeH
JeTaneil MeTOZ0M MPOTATMBAHUS CEUEHUSI HEM3MEHHON (HOPMBI
BJIOJIb 3AMKHYTOI'O KOHTYDA.
— OcHOBHbIE OIIMOKH NPU BBIMOJIHEHUN KOMaHAbl « CMenéHHas
IJIOCKOCTBY MPH CO3JaHUM MHOTOCTYTIEHYAThIX MOJIETIEH.
— OCHOBHBIE PA3IMYHs IPABUIT TOCTPOEHUSI MOJEIIEH IIJIOCKUX U
OKPYTJIBIX J€TajeH.
4.7 | Hocmpoenue 3D-mooenu no ceuenuam
— IIpaBuna noCTpOeHUs S3CKU30B JJIs1 BBIAABIMBAHUS U BBIPE3aHUS OTtpaboTka 1eThbMHU HaBBIKOB:
110 CEYCHUSIM. — BBIYEPUYMBAHMS 3CKU30B U1 BbIIABIIMBAHUS U BBIPE3aHUS 110 CEUCHUSIM
— OcHoBHbIE OIIMOKH, TOIyCKaeMble MPH MOCTPOSHUH 3CKU30B [UIsl | IPU NOCTPOEHUU Kopityca Moaenu Tumna «Kocmuueckasi craHiusy.
BBIJIABJIMBAHUS Y BBIPE3AHMS 10 CEYCHUSIM. — UCIIOJIb30BaHUs KOMaH «BplgaBiuBaHue o ceyeHussM» U «Bpipe3anue
— Omnpenenenue NOHATHS «OyJeBa ONEPaLUN. 110 CEUYECHUSIM»
— [IpaBuna nocTpoeHust 3CKU3a AJisl CO3[JaHUs OTBEPCTHI U BBIPE30B
CJIOKHOH (hOPMBI.
4.8 | Paboma c ghynkyueni Maccueos npu nocmpoeHuu mpéxmepHuix mooeneil

— Onpenenenue noHATUNA «MaccuB 10 KOHIEHTPUUECKOU CETKEY,
«MaccuB 1o ToukaM 3cku3a», «MaccuB BAOJIb KpUBOWY, «Maccus
10 CETKE»

— IlpaBuna paboThI ¢ TOYEYHBIMU, KPYTOBBIMU U TMHEHHBIMU
MAaCCUBAMU IIPU BBIYEPUMBAHUM ICKU3A.

— OcHOBHBIE OIHOKH MPHU padoOTe C mapaMeTpaMyu MaCCUBOB MPH
IIOCTPOEHUH IETAIEH MOJIEIIH.

OTtpaboTka IeThbMU HaBbIKA Pa0OTHI C TOUCYHBIMU, KPYTOBBIMH U
JUHEHHBIMU MacCUBaMHU NP CO3/IaHUU ICKH3a Ha 0a3e paHee CAeTaHHBIX
Mozenel aeTajen.




4.9

3epKaJle08 ompajycenue riemenmoes demanu

— OmnpenieneHue NOHATHS «3€PKATbHOE OTPAKEHUE DJIEMEHTOB
ICKHU3a».

— IIpaBuiia paboTHI C 3epKaTbHBIMI KOMIIOHEHTAMH TIPH
BbIYEPUMBAHUU ICKU3A.

— OcHoBHbIE OIIMOKH MPHU pabOTe 3epKATbHBIMU KOMIIOHEHTaMH

IIpH CO3JaHUHU 3CKHU3A.

OTtpaboTKa 1eTbMH HaBBbIKa PpabOThI ¢ 3epKAIbHBIMH KOMIIOHEHTaMH TIPU
CO3JJaHUM ICKH3a Ha 0a3e paHee ClIeJTaHHBIX MOJICNICH JeTalICH.

) IToBepxHOCTHOE MO/eTMPOBAHUE U PeIAKTHPOBAHUE JeTajleil
5.1 | Bowibop u uzmenenue yeema mooeau u omoe1bHulX oemaeil
— Onpenenenne nousatus «Ilanens cBOMCTB» OTtpaboTka 1eThbMU HaBBIKOB:
— OCHOBHbIE BO3MOKHOCTH I[BETOBOI'0 U3MEHEHUS JeTallu 1eTUKoM | — paboTsl ¢ [lanensto Cpoiicts u [lamutpoii
Y TI0 OTJIETHHBIM YaCTsIM — no0aByieHHsI KOMIIOHEHTOB B IBETOBYIO [lamuTpy asist 6osiee TOUHOTO
— IIpaBuna u ocoOeHHOCTH pabOTHI C JOOABJICHUEM KOMIIOHEHTOB B | MPEJACTABICHUS MOJICIIH
[TamuTpe nmst 6oJ1ee TOUHOTO MPEACTABICHUS MOJICTH. — U3MeHeHus 1BeTa yepe3 CBOMCTBa IpaHeit
— IIpaBuna paboThI CO CBONHCTBaMHM IpaHeit
— OcHOBHbIE OIIMOKH MPU [IBETOBBIX U3MEHEHUAX MO/l
5.2 | H3menenue onmuueckux c60lcme mooenu — 01ecK, npo3pauHocms, ouhPysus, 3epKaibHOCmMb, UIYUEHUA
— IIpaBusia paboThI C ONTHYECKUMU CBOMCTBaMHU MOJETH — OieckoM, | OTpaboTKa AeTbMU HAaBBIKOB Pa0OTHI C ONTHYECKUMU CBOMCTBAMHU MOJIEIU —
MIPO3PavHOCThI0, AU(PPY3Hs, 3epPKATbHOCTHIO, U3ITyYeHUEM O51eckoM, MPO3pavuHOCTbhio, MU dYy3Us, 3epKaTbHOCTBIO, U3TYUYCHHEM IIPU
OcHoBHBIE OIITUOKHU MPU U3MEHEHUSX ONTHYECKUX CBOMCTB MOJIETICH | TOCTPOCHUHU CTEKIISTHHBIX MIOBEPXHOCTEH Moiesei
5.3 | Peoaxmuposanue demaneii mooenu ¢ nomouvto /[uanoz08020 okna
— IIpaBuna pabotel ¢ /[nanoroBbIM OKHOM JJIsl PeJaKTHPOBAHUS OTtpaboTka IeThbMU HaBBIKOB paOOTHI ¢ J{MamoroBsIM OKHOM JIISI
JIMHEWHBIX U JUaMEeTPabHBIX Pa3MEPOB JAeTalel MOAEIU pPEAAKTUPOBAHUS JIUHEHHBIX W JAMAMETPAIBHBIX pa3MEpPOB JeTale MOIeIn
— OcHOBHBIE OIIMOKH MPU PEeJAKTUPOBAHUU PA3MEPOB Uepe3
JlnanoroBoe OKHO
5.4 | Peoaxmuposanue demainei mooenu c nomouivio /lepeea mooenu

- HpaBI/IJ'Ia pa6OTBI C I[CpeBOM MOJCIIU MMPU pCAAKTUPOBAHNUU
9CKHU30B U OCHOBHBIX onepaum‘/'l

— OCHOBHBIE OIIMOKHU pUu pCAAKTUPOBAHUU 3CKHN30B U OCHOBHBIX

OTtpaboTKa IEThbMU HABBIKOB PEAAKTHPOBAHUS ICKH30B M OCHOBHBIX
onepauuii uepes JlepeBo moaenu




onepauuid uepes lepeBo moaenu

6 Pabora ¢ KOMILUIEKCHBIMM IIPOEKTAMM
6.1 | Ilocmpoenue 3D-mooenu «Aemomoounv)
— Omnpenenenue NOHATUS KIIPOEKT. — OtpaboTKa JeThbMHU HaBBIKa PaOOTHI C MPOEKTOM TocTpoeHus 3D-monenun
— OCHOBHBIE COCTABJISIFOIIUE TIPOEKTA: MPOIYKT, CPOK CAAUH «ABTOMOOWIIBY
MPOJIYKTa, aKTYaJbHOCTh 33J1a4H, HCTIOJHUTEb, KPUTEPUU — AHanu3 TOMYIIEHHBIX OMIMOOK U KOPPEKTUPOBKA MPOEKTA.
YCIEITHOCTH TPOEKTA.
— IlocranoBka 3agaun nmoctpoeHust 3D-moaenu «ABTOMOOUIIBY Kak
MPOEKTHOM 3a/1a4u.
6.2 | IHocmpoenue 3D-modenu «3umnsnsn ycaovoay (KonmpovHoe 3a0anue no npumenenuio yuxyuu Maccuent)
— IlocranoBka 3agauu nmocrpoenust 3D-monenu «3umMHssA ycaapba» | — BeIMogHEHUs 1eThbMU KOHTPOJIBHON 3a/1a4M 10 NPUMEHEHUN (YHKIIUU
— MonepupoBaHue nporecca co3/1aHns TPEXMEPHON MOJEIIN. Maccussl npu noctpoeHud 3D-monenu «3uMHsIs ycanbba»
— Onenka omuOO0K, JOMYIIEHHBIX IPU BBIOTHEHUH PabOTHI. — AHanu3 TOMyIIeHHBIX OMHUOOK M KOPPEKTHUPOBKA MTPOEKTA.
6.3 | Ilocmpoenue 3D-mooenu «Canu onn /leoa Mopoza u Cnezypouxu»
— ITocranoBka 3aauu novcka B cetd MIHTepHeT MarepualioB s — ITouck nereMu napoOpManmu o Bugax caneut leae Moposa u CHerypouku
noctpoenus 3D-monenu «Canu s lena Moposa u CHerypoukuy» — BrInonnHeHue 1eTbMu KOMOMHUPOBAHHOM 3a/1a4u TTocTpoeHue 3D-monenu
— ITocranoBka 3agauu nocrpoenue 3D-monenu «Canm s Jlena «Canm s Jlena Mopoza n CHErypo4yku» ¢ IpUMEHEHUEM JTU3aMHEPCKUX
Mopo3za u CHerypo4yKkn» ¢ IpUMEHEHHUEM AU3aiHEPCKUX U3MEHEHUH | M3MEHEHUM, B CTOPOHY YJIYUILIEHUSI CKOPOCTHBIX U BU3YaJIbHBIX CBOWCTB
— MozepupoBaHue mporecca co3/IaHusl TPEXMEPHOM MOAEIH. — AHanu3 TOMyIIeHHBIX OMHUOOK U KOPPEKTHUPOBKA MTPOEKTA.
6.4 | Ilocmpoenue 3D-mo0enu «lllaxmamnvie gpuzypor»
— IlocTranoBKa 3a7a4u CO3aHUsI KOMILIEKCa (GUTYpP Pa3HOro TUIIA — OtpaboTka 1eThbMHU HaBbIKa pabOTHI C MPOSKTOM Ha IPUMEpe
MIOCTPOCHHUS B €UHBIN AU3aliHEPCKUil aHCaMOITb W3TOTOBJICHHSI IM3aHHEPCKOTO MPOIYKTA.
— IlocTtaHoBKa 3a/ja4u MOCTPOCHUS MOZETIEH IaxMaTHBIX GUryp. — AHanu3 JOMyIICHHBIX OMIHUOOK M KOPPEKTUPOBKA MPOEKTA.
— KOoHTpoJib BU3yalIbHOT'O €IUHCTBA MPOAYKTA U3 U3TOTOBIIEHHBIX — CamocrosiTenbHas Tu3aiiHepckas o0padoTka IeThbMU MPOAYKTa U3
JieTajen. U3TOTOBJICHHBIX JIETAJICH.
6.5 | IHocmpoenue 3D-mooenu «Jlemarowan mapenka»

— Oco0OeHHOCTH MPOCKTUPOBAHUA KOPITYCOB U OTACIIBHBIX arperaToB
KOCMHYCCKUX JICTATCIbHBIX 06’BCKTOB, KOCMHUYCCKUX allllapaToB.

— Ilouck gerbMu I/IH(bOpMaI_II/II/I 0 KOCMHUYCCKUX allllapaTrax BHE3EMHOI
IUBUIN3alIUN

— IlocTanoBKa 3a1a4M MoKrcka nHGoOpMaLuu st moctpoeHus 3D-

— AHamm3 AONYHICHHBIX OIIMOOK U KOPPCKTUPOBKA MMPOCKTA.




MOJCIIM KOCMUYCCKOI'O JICTATCIIbHBIX allllapaTOB NPUIICIILLICB

6.6 | Ilocmpoenue 3D-modenu «Poiyapckuii 3amox»
— IlocranoBKa 3aauu noucka B cetu MIHTEpHET MaTepuanos Jyis — Ilouck nerpmu nHbOpMAIK 00 APXUTEKTYPHBIX HIEIEBPAX MIOCTPOCHHBIX
noctpoenust 3D-monenu «Prinapckuii 3aMoK» PBILIAPCKUX 3aMKOB
— IloctanoBka 3amgaun nmocrpoenue 3D-monenu «Preiapckuii 3aMok» | — Beimonnenne 7eTbMu KOMOMHHPOBAHHOW 3aa4u mocTpoeHue 3D-monemnu
C IPUMEHEHUEM JU3AMHEPCKUX N3MEHEHUN «PpIIapckuii 3aMOK» ¢ IPUMEHEHNUEM JU3ANHEPCKUX U3MEHEHUN IS
— MozepupoBaHue mporecca co3/1aHusl TPEXMEPHOU MOJAEIH. YJIy4IlI€HUS] BU3YaJIbHBIX CBOMCTB MOJENIN
— AHayn3 TOMYIIEHHBIX OMHUOOK U KOPPEKTHUPOBKA IPOEKTA.
6.7 | Ilocmpoenue mooenu KoCMU1ecKoul pakemol 6 pamkax noozomoexu ko /[uwo Kocmonasmuxu
— Oco0GeHHOCTH TPOEKTUPOBAHUS KOPITYCOB M OT/AEIbHBIX arperatoB | — [louck neTbMu HHGOpMAIUK O pakeTax, KOCMUYECKHUX anmnaparax u
KOCMHUYECKHX PaKeT, KOCMUYECKUX aIlllapaToB U CTaHLUH. CTaHIIUSIX.
— [TocTanoBKa 3a1a4u MOCTPOEHUS MOJIETT KOCMUYECKON PAKETHI. — Moaepupyemslii (TIpernoiaBaTesieM) BEIOOp JEThMHU ITPOCKTA .
— MonepupoBaHue npouecca co3/1aHus TPEXMEPHON MOJEIIH. — AHanu3 TOMyIIEHHBIX OMHOOK U KOPPEKTUPOBKA MTPOEKTA.
6.8 | Ilocmpoenue 3D-mooenu 6oennoii mexnuxu, noceauwénnou npazonoeanuio /Jusa Ilooveowt
— ITocranoBka 3a1auu novcka B cetu MIHTepHeT MarepualioB s — ITouck meTpMu HHPOPMALIUKA O BOCHHOM TEXHUKE U BCIIOMOTATEIHLHOM
noctpoenus 3D-moeneit BOEHHON TEXHUKH TEXHHKE, MPUMEHsieMoi B ieproa Benukoit OTeuecTBEHHON BOWHBI
— IlocranoBka 3agauu nmocrpoenue 3D-Moenu BOGHHOM TEXHUKU ¢ | — MozepupyeMslil (IipernogaBaTenieM) BbIOOp AETbMU MPOEKTa IJIs
MHAMMCaHUEeM HUCTOPUYECKON CIIpaBKU BEIOpaHHON MOJIENH peanu3anui.
— MonepupoBaHue npouecca co3/1aHus TPEXMEPHON MOJEIIH. — AHanu3 TOMyIIeHHBIX OMHUOOK U KOPPEKTHUPOBKA MTPOEKTA.
7 Hrorosoe 3ansitue

— Ananus npoiineHHoro Marepuana. [logseaenrne UTOroB 00y4eHus.
[Tooupenue oOyyaromuxcs.
— PexomeHanuu K mpoJoKeHHIO O0yYeHUSI.




Y4eOHO-TEMATHYCCKHUH IJIAH

2 royx 00y4eHus

NeNe Tema 3ansaTHus Koun4yecTBo yacos
n/n Bcero | Teopus | IlpakTuka
1 BBoaHoe 3ansTHE 2 2 - Becena
2 TexHuka 0e3onacHocTH nMpu padore ¢ 4 2 2 3aver no Th
KoMIbOTepoM, 3D-npuHTepOoM
3 Pa6oTa ¢ MHANBUAYAJIBHBIM 30 10 20 3amura
TBOp4YecKUM npoexktom 3D-monenn NpoeKTa
3.1 CrpyKTypa UHIUBUIYaJIbHOTO 4 2 2 3amura
TBOPYECKOTO MPOEKTa. BEIOOP TeMBbI NMpoeKTa
WH/IMBHYyaTBHOTO TBOPYECKOTO TPOEKTa
3.2 [TpoexTupoBanne 3cku30B 3D-Momemm u | 8 2 6
OTIENBHBIX JIETaNeH WHINBHIYaTHbHOTO
TBOPYECKOTO TPOEKTa
3.3 MoaenupoBanue u KoHCTpyupoBanue 3D- | 8 2 6
MOJIEJIA UHANBUYATBHOTO TBOPYECKOTO
MPOEKTa
3.4 PenaktupoBanne 3CKM30B U KOHCTPYKITUN | 6 2 4
3D-moeny MHANBU Y ATbHOTO
TBOPUYECKOTO MPOEKTa
3.5 3amura 3D-MoemM WHINBUTY AIBHOTO 4 2 2
TBOPUYECKOTO MPOEKTa
4 . 32 14 18 Ananu3 npob u
Coopka neraJjieii B COOPOYHYIO MO/IeJIb
OImnO0K
4.1 COopounsie neranu U coopounas moaenp | 10 4 6
4.2 Omneparun Coopku 1o COOCHOCTH U TI0 6 2 4
PacCTOSHUIO
4.3 Onepanuu Coopku no IlapannensHoctu u | 4 2 2
[lepnienukynspHOCTH
4.4 Omneparun Coopku o CoBNajcHUIO U 4 2 2
Kacanuto
4.5 Omnepanuu Coopku o Cummerpun uno | 4 2 2
CoBMeCTHOMY TOJIOKEHUIO
4.6 Onepanuu Coopku nog YI'JIOM, u no 4 2 2
3epKaIbHOMY OTPAKEHUIO
S. TexHoJsiornu 3D-nporoTUNNpPOBaHUS 32 16 16 3auér
5.1 YerpotictBo 3D-nipuntepa. @opmatsl 8 4 4
¢aitnoB 3D-mozeneit ans nedatu
5.2 [IpaBuna paboTsl co craiicepom 8 4 4 Ananus mpob u
3D-npunTtepa OIMO0K




5.3 Bri6op cBoiicTB s nonyuenust G-xkona 8 4 4
5.4 [IporoTunuposanue npocteix 3D- 8 4 4
Mozenen
6. Pabora ¢ KOMIJIEKCHBIMHM IIPOEKTAMM 50 14 36
6.1 [octpoenne 3D-monenu «AmpudHs» 8 2 6
6.2 [Ipoext «/lBopen dexa Mopozay 12 4 8
6.3 [Toctpoenne 3D-monenu «IllaxmaTHbie 8 2 6
burypsn»
6.4 [TocTpoeHne Mo1eI KOCMHYECKOMH 8 2 6
paKeThl B paMKax MOJArOTOBKH KO J[HIO
KocmonaBTukmn
6.5 TBopueckuit npoekt «I'paduyeckas 14 4 10
MO/JIeJTb, IOCBAIIEHHAS TIPA3JTHOBAHUIO
Hus [To6emp»
7. Hrorosoe 3ansTue. llpaBuia 2 - 2
0e30MacHOro nNoBe/ieHus B 001IeCTBE
UTOro 152 58 94




Conep:xxkanue

2 roxg od0yueHust

Ne | Tema
n/m Teopus [TpaxTuka
1 BBonHoe 3ansiTHe
— [IpaBuna noBeaeHUS HA 3aHATHUSIX. — [MoaroroBka paboueit cpenbl, IUYHBIX MANOK U MPOQUIICH.
— [lnan pa®oTsl Ha rox.
— IIpaBusnia paboThI C KOMITBIOTEPOM.
2 Texnnka 6e30MaCHOCTH NPH padoTe ¢ KOMIBIOTEPOM, TPEXMEPHBIM MPUHTEPOM H JIA3ePHBIM CTAHKOM
— TexHuka 6e30MacHOCTH MU paboTe C KOMIBIOTEPOM, TPEXMEPHBIM — OtpaboTka 1eThbMU HaBBIKOB 0€30MacHOM paboThl ¢ 000PYJOBAHUEM.
MIPUHTEPOM U JIA3€PHBIM CTAHKOM. — YcBoeHuUe JeTbMH MPUMEPOB MOCIEICTBUN HAPYIICHUS TPaBUII
— IlpaBuiia UCMOIB30BAHUS U3MEPUTEIHLHOTO HHCTPYMEHTA. TEXHHUKHU 0€30M1aCHOCTH.
3 Pa6ora ¢ MHAMBUIYAJIBHBIM TBOpPYECKHM MpoekToM 3D-Moaenn
3.1 | Cmpyxkmypa unoueuoyanvhozo meopueckozo npoexkma. Boioop memwt unoueuoyanvrnozo meopueckozo npoekma
— Omnpenenenue NOHATUN «MHIUBUTYaIbHBIA TPOEKT», «ITPOTOTHUID) — CamocTosTenbHbIi BBIOOp MPOEKTa B paMKax 00beMa MOTy4eHHbIX
— IlocraHoBKa 3a7a4u, KOTOPYIO JOJDKEH pelllaTh MEXaHU3M, CO3JaHHbIN | 3HAHUI
B paMKax MHIUBUIYaIbHOTO TBOPUYECKOTO MPOEKTa — ObocHoBaHME BbIOOPA UHAUBUAYAIBHOTO IPOEKTA
— Omnpenenenue Habopa 3HAHUN HEOOXOAUMBIX JIJIsl YCHEIITHOTO — MogepupyeMblil MOUCK NEPBUYHON HH(OPMALIUH TTO
BBITIOJTHEHUS TIPOEKTA JOTIOJTHUTEILHBIM MIpeIMeTaM, HEOOXOAUMBIM JIJISl YCIEITHON
peanu3aluy MpoeKTa
3.2 | Ilpoexmuposanue 3cku3oe 3D-moodenu u omoenvnuvlx demaneii UHOUBUOYATIbHO20 MEOPUYECKO20 NPOEKMA

- Pa3pa60TKa IJIaHa IOCTPOCHUA 5CKU30B TpeXMepHOﬁ MOACIN
TBOPYECKOI'0 IIPOCKTa

— IlocTaHoBKa 3agaun HpeﬂBapHTeHBHOﬁ IMPOPUCOBKHU OCHOBHBIX ,[[eTaJ'IefI,
HCO6XO,Z[I/IMLIX AJI TIOJTYYCHHU A 3D-MO,Z[€J'II/I TBOPYCCKOI'O IIPOCKTA

— OtpaboTKa HaBbIKA IJIAHUPOBAHUS, Pa30MEHHsI OCHOBHOM 3a/1a4M Ha
OoJiee MEJKHE IToa3adauu

— OtpaboTKa KOHCTPYKTUBHOTO MBINUICHHUS, HABBIKOB ACKHM3UPOBAHUS,
OBICTPOTO CO3/IaHUsI MOJICTICH CPETHEH CTEIICHU JIeTaTU3aI[HH




3.3

Mooenuposanue u koncmpyuposanue 3D-wodenu unousuoyanibnozo meopueckozo npoekma

— IlocranoBka 3aa4y MOUCKa U KOHTPOJIb OCBOCHUA CIICHUAJIbHBIX

— YCcBOGHHE CTOPOHHET0 MaTepualia, HEOOXOMMOTO ISl peaTr3aium

CTOPOHHHUX 3HAHUI, HEOOXOIUMBIX JJIsl YCHEIIHOM pean3aluy IpoeKTa IpoeKTa

3.4 | Peoaxmupoeanue 3cku3z06 u koncmpykyuii 3D-modenu unouguoyanbnozo meopueckozo npoekma
— IlocraHoBKa 3a1auy U KOHTPOJIb IPOPAOOTKU OTAEIBHBIX 3JIEMEHTOB U — OtpaboTka HaBbIKA IPOPAOOTKHU OTIENbHBIX AeTaneil 3D-monenu
neranei — IIlpuMeHeHre Ha IpaKTUKE CTOPOHHUX 3HAHUI, MOJyYEHHBIX

CaMOCTOSITENIbHO

3.5 | 3amuma 3D-moo0enu unousudyanbnozo meopueckozo npoekma
— IlocraHoBKa 3a/1auy ¥ TUTAHUPOBAHUE 3ALUTHl HHAUBUAYAIBHOTO — OTpaboTka HaBbIKA 3aLUTHl HHIUBUAYAIBHOIO TBOPUYECKOTO
TBOpPYECKOTO MpoekTa 3D-monenu npoekTa 3D-monenu

4 CoOopka neraJjieii B COOPOYHYIO MO/IeJIb

4.1 | Coopounsie oemanu u c60pouHas Mooeb
— Omnpenenenue nousatuit «COopka», «cOOpoUHas ACTaIby, — OTpaboTKa HaBBIKOB aHAJIN3a U KOHCTPYKTUBHOTO MBIIUICHUS
— IlocranoBKa 3a1a4i ¥ KOHTPOJIb KOPPEKTUPOBKHU, ONTUMHU3AIUU U — OTpaboTka HaBBIKOB KOPPEKTUPOBKH JIeTaJeH U3JENINs U3 COCTaBa
MOJIEpHU3ALIMHU Y3JI0B IPOTOTHUIIA COOPOYHON EIUMHUIIBI
Onepayuu Cooprxu no Coochocmu u no paccmoaHuro

4.2
— IlocranoBKa 3a/ja4i MOMCKA M KOHTPOJIb OCBOEHHSI CTIEIUATIBLHBIX — OTpaboTka HaBBIKOB aHAJIN3a U KOHCTPYKTUBHOTO MBIIILICHUS
CTOPOHHUX 3HAHUI, HEOOXOIUMBIX JJIsl yCTIETHON peanu3anuu coopku no | — OTpaboTka HaABBIKOB KOPPEKTUPOBKH JIeTaneil cCOOpKHU Mo
COOCHOCTH U Ha PacCCTOSIHUU HEOOXOUMBIM MapameTpaM cOOPOUHBIX Omepanuit

4.3 | Onepayuu Céoopxu no Ilapannenvsnocmu u Ilepnenouxkynapuocmu

— IlocTaHoBKa 3a1a4u MOKCKA U KOHTPOJIb OCBOCHUA CIICIUAJIBHBIX
CTOPOHHHUX 3HaHHI>i, HeO6X0,I[I/IMBIX JJIA YCHGMHOﬁ peam3anuun C60pKI/I Io
napajiyiCJIbHOCTH W NEPHUCHAUKYIIIPHOCTH

— OtpaboTKa HaBBIKOB aHAJIN3a U KOHCTPYKTUBHOTO MBIIIUIEHUS
— OtpaboTKa HaBBIKOB KOPPEKTUPOBKH JIeTae cOOPKH 110
HEOOXOIMMBIM IapamMeTpaM cOOPOYHBIX ONeparuit




4.4 | Onepayuu Coopxu no Cosnadenuro u Kacanuio
— IlocraHOBKa 3a/1auy MOMCKA U KOHTPOJIb OCBOEHMSI CIIELIUATIbHBIX — OT1paboTKa HABBIKOB aHAIN3a U KOHCTPYKTUBHOT'O MBIIIICHUS
CTOPOHHHUX 3HAHUH, HEOOXOUMBIX ISl YCIIENTHOW peanu3anuu coopku mo | — OTpaboTka HABBIKOB KOPPEKTUPOBKH JIeTaICH COOPKHU IO
COBIAJICHUIO U KaCaHUIO HEOOXOMMBIM MapamMeTpamM cOOPOYHBIX OTepaIuit

4.5 | Onepayuu Coopku no Cummempuu u no Co6MeCmHOMY ROTOHCEHUID
— IlocTaHoBKa 3a/1auy MOMCKA M KOHTPOJIb OCBOEHHUSI CTIEIUATIbHBIX — OT1paboTka HABBIKOB aHAIN3a U KOHCTPYKTUBHOTO MBITIICHUS
CTOPOHHUX 3HAHUM, HEOOXOMUMBIX JJIs YCIENTHOM peanu3anuu cOopku o | — OTpaboTka HaBBIKOB KOPPEKTUPOBKH JeTalieil COOPKH 1O
CUMMETPHUHU U COBIAJCHUIO HEO0OXOAMMBIM TIapaMeTpaM COOPOYHBIX ONepaIuii

4.6 | Onepauyuu Coopxu noo YI'JIOM, u no 3epraibHOMY OMPANCEHUIO
— IlocranoBKa 3a/1auy MOMCKA M KOHTPOJIb OCBOEHHUSI CTIEIUATIbHBIX — OT1paboTKa HABBIKOB aHAIN3a U KOHCTPYKTUBHOTO MBITIICHHSI
CTOPOHHUX 3HAHWUM, HEOOXOMUMBIX I YCIIEITHOW peann3anuu COOpKu — OT1paboTKa HABBIKOB KOPPEKTHUPOBKH JeTalield COOPKH 1O
I0J1 YTJIOM U 3€pKaJIbHOMY OTPa)KEHUIO HEO0OXOMMBIM TIapaMeTpaM COOPOYHBIX OTepaIuii

5 Texnono2uu 3D-npomomunuposanus

5.1 | Buvibop u usmenenue yeema mooenu u omoenbHwvlX oemasneil
— Omnpenenenue NOHIATUS KIPOTOTUITUPOBAHUEY, «IIPOTOTHUID) OtpaboTka 1eThbMU HaBBIKOB:
— OCHOBHBIE BO3MOKHOCTH ITPOTOTUIIMPOBAHUS IETAIN 1EJIUKOM U TIO — pabotsl ¢ 3D-npuHTEPOM
OTJICJIbHBIM YaCTsAM — HACTpoMKu U kanubpoBku crosia 3D-mpunTepa
— OcHOBHbIE OIIHOKH MPU MPOTOTUITHUPOBAHUT

5.2 | Ipaeuna paomei co cnaiicepom 3D-npunmepa
— Omnpenenenne NOHIATUS «cIalcep» OTtpaboTka 1eThbMU HABBIKOB:
— IIpaBuna u ocobeHHOCTH PabOTHI CO ciaiicepom — pabotsl ¢ 3D-npuHTEpOM U cnaiicepom
— OcHoBHbIE OHOKH MPU pabOTe MaHENbI0 CBOMCTB claiicepa — W3MEHEHUs1 CBOMCTB MOJEIIU MPU TPOTOTUIUPOBAHUU

5.3

Buioop ceoiicme ona nonyuenus G-kooa

— Onpenenenue noustust «G-x00»
— IlpaBuna u ocobeHHOCTH PabOTHI AJIst TOMyUEHUs Ko/ia

OTtpaboTka 1eTbMU HaBBIKOB:
— paboTsl ¢ 3D-npuHTEpPOM U ClalicepoM




IIPOTOTUIIMPOBAHMS
— OcHOBHBIE OMIMOKH MPH MOJTyYeHUH Kojia U nepegaue Ha 3 D-npuntep

— B3aUMOJICHCTBUS porpaMHoro obecreuenus 3D-npunrepa u
KOMIIBIOTEPA

5.4 | ITpomomunuposanue npocmeix 3D-modeneii
— IIpaBmita 1 0COOEHHOCTH PAaOOTHI IS MOTydeHus nporotuna 3D- OtpaboTka 1eThbMU HaBbIKOB:
Mojele — paboTtsl ¢ 3D-ipuHTEPOM U Cilaiicepom
— B3aMMOJENUCTBUS ITporpaMHoro odecnedenus 3 D-ipuHTepa u
KOMITbIOTEpa
6 PagoTa ¢ KOMILIEKCHBIMU MPOEKTAMU
6.1 | IlTocmpoenue 3D-mooenu «Ampuousn»
— OnpeienieHre MOHATHS «ITPOCKT. — OtpaboTKa 1eThbMH HaBbIKa PAOOTHI C TPOEKTOM MocTpoeHus 3D-
— OCHOBHBIE COCTABJISIFOIIME TPOEKTa: MPOIYKT, CPOK CaUU MPOIYKTaA, MOJIENH
aKTyaJlbHOCTb 33/1a4H, UCIIOJIHUTENb, KPUTEPUU YCIIEUTHOCTH MPOEKTA. — AHanu3 TOMyUIeHHBIX OMHUOOK U KOPPEKTHUPOBKA MTPOEKTA.
— [TocranoBka 3agaun moctpoeHus 3D-Moienu Kak MPOEKTHOM 3a/1auu.
6.2 | Ilocmpoenue 3D-mooenu «/[eopey /leoa Mopo3za»
— ITocranoBka 3agauun nocrpoenus 3D-monenu «JBopen dega Mopo3zay — BeinosiHeHUs 1€TbMU KOHTPOJIBLHOM 3aJa4M P nocTpoeHuu 3D-
— MoaepupoBaHue npoiiecca CO3/IaHus TPEXMEPHOM MOJIEIIH. Mozenu «JBopen dexa Mopo3za»
— Onenka omuoOO0K, AOMYIIEHHBIX IPU BBIIOTHEHUH PabOTHI. — AHanu3 TOMyIIeHHBIX OMHOOK U KOPPEKTHUPOBKA MTPOEKTA.
6.3 | Ilocmpoenue 3D-mooenu «Illaxmamnsie puzypor»
— IlocTraHoBKa 3a7a4u CO3aHUsI KOMILIEKCa GUTYpP Pa3HOro TUIIA — OtpaboTka 1eThbMHU HaBbIKa pabOTHI C MPOEKTOM Ha IPUMEpe
MIOCTPOCHHUS B €IUHBIN AU3aliHEPCKUil aHCaMOITb W3TOTOBJICHHS IM3aHEPCKOTO MPOIYKTA.
— IlocTraHoBKa 3aja4uu MOCTPOCHUSI MOJETIEH IaXxMaTHBIX Guryp. — AHanu3 JOMYIICHHBIX OMIHUOOK M KOPPEKTUPOBKA MPOEKTA.
— KOHTpoJb BU3yalIbHOT'O €IUHCTBA MMPOAYKTA U3 U3TOTOBJIEHHBIX — CaMmocrosiTenbHasl Tu3aiiHepckas o0padoTka IeThbMU MPOAYKTa U3
JieTajen. M3TOTOBJICHHBIX JIETAJICH.
6.4 | Ilocmpoenue mooenu KOCMUYECKOU PAKEMbl 8 PAMKAX NOO20MOBKU KO

/nio Kocmonasmuxu




— Oco0eHHOCTH MPOEKTUPOBAHKSI KOPITYCOB U OT/IEIBHBIX arperaToB
KOCMHMYECKHX PAKeT, KOCMHUUYECKHUX arIapaTroB U CTAaHIUH.

— [locTanoBKa 3a/1a4u MOCTPOCHUS MOJIEIM KOCMHUYECKON PaKETHI.

— MoaepupoBaHue npolecca CO31aHus TPEXMEPHOU MOJIEIIH.

— Ilouck nerbMu HH(GOPMAIMK O PaKeTaX, KOCMUYECKUX arlaparax u
CTaHLMSIX.

— Moaepupyemslii (IpernogaBareneM) BHIOOp JETEMHU IPOEKTA .

— AHanu3 TOMYyIIEHHBIX OMMOOK U KOPPEKTUPOBKA IPOEKTA.

6.5 | Ilocmpoenue 3D-moo0enu 60eHHOU MeXHUKU, NOCCAUEHHOU
npazonosanuio /ua Ilooeovt
— ITocranoBka 3aauu novcka B cetd MIHTepHeT MarepualioB s — Ilouck nerpMu UHGOPMALIUKA O BOCHHOM TEXHUKE U BCIIOMOTATEIHLHOM
noctpoenust 3D-mozeneit BOEHHON TEXHUKU TEeXHHKE, MpuMeHsieMoil B nepuoj Benukoit OtedecTBEHHOM BONWHBI
— ITocranoBka 3amauun nocrpoenre 3D-Mo1e71M BOGHHOM TEXHUKH C — Moaepupyemslii (TpernoiaBaTesieM) BEIOOp ASThMH TIPOSKTa JIJIst
MHAMMCaHNEeM HUCTOPUYECKON CIIpaBKU BEIOpaHHON MOJIeNH peanu3anuu.
— MonepupoBaHue nporecca co3/1aHns TPEXMEPHON MOJEIIH. — AHanu3 TOMyUIeHHBIX OMHUOOK U KOPPEKTHUPOBKA MTPOEKTA.
7 HTorosoe 3ansiTue

— AHanu3 npoiiieHHoro Marepuana. [logsenenrne uToroB 00y4deHusl.
[Toompenue oOyyaromuxcsi.
— PexoMmenmanmu K mpo 0 KEHUI0 00yUEHUS.




Y4eOHO-TEMATHYCCKHUH IJIAH

3 roa o0y4eHus

Ne Tema 3ansaTHs Koun4yecTrBo yacos
n/n Bcero | Teopus | [IpakTuka
1 BBoaHoe 3ansTHE 2 2 - Becena
2 TexHuka 0e3onacHocTH Mpu padore ¢ 4 2 2 3aver no Th
KoMIbOTepoM, 3D-npuHTEepOM
3 IMosmronanbHoe TPpEXMepPHOE 20 8 12 AHaau3 npo6 u
Moaejupoanue B Blender-3D omuooK
3.1 | Hurepoeiic nporpammer Blender-3D 4 2 2
PesxxuMbl ToOaBIIeHUS U yIaICHUS
IJIOCKOCTEN 1 0OBEKTOB
3.2 | TIpuéwmsl npoextupoBanus B Blender-3D | 10 4 6
3.3 | Oo0paboTka rpadUIecKoi CIIEHBI | 6 2 4
MaTepHaJIOB
4 IIporoTunupoBanue c6opounbix 3D- 22 8 10 AHanu3 npob u
Mojesen OImnO0K
4.1 | TlpaBuia KOHCTPYHPOBAHHUS COOPOUHBIX 4 2 2
neraner 3D-Moneneit g meyaTu
4.2 | TexHOJOTUH MPOTOTUTIUPOBAHUS 8 4 4
cOopouHbIxX aeraneit Ha 3D-npunTepe
4.3 | TlporoTunupoBaHHE U MOCTOOpaOOTKA 10 2 8
coopounbix aeraneit 3D-moneneit
5 Pa6ora ¢ HHAUBHAYAJIBHBIM 46 16 30 3ammura
TBOp4YecKUM npoekroM 3D-moaenu ¢ NpoeKTa
NPOTOTUNIMPOBAHNEM COOPOYHBIX
aerajen
51 Br160op TeMbl HHAWBUYaTbHOTO 8 4 4
TBOpUECKOro npoekra ¢ 3D-
MPOTOTUITMPOBAHHEM
5.2 | IlpoextupoBanue 3cku30B 3D-momenu u 12 4 8
OTJIENIbHBIX JIeTalleil UHAUBHIyaIbHOTO
TBOPYECKOTO MPOEKTA C
3D-nporoTunupoBaHueM
5.3 | MogenupoBanue u KoHcTpyupoBanue 3D- | 6 2 4
MoJiesielt COOpOYHBIX JIeTasnei
5.4 | IIpororunuposanue aetaneit coopoynoit | 8 2 6
3D-moenn
5.5 | CoOopka netaneit B cCOOpOYHYIO MOJIEINb 6 2 4
5.6 3amuta 3D-Moenu HHANBUAYATBHOTO 6 2 4

TBOPYCCKOT'O ITPOCKTA




6. Pa6oTa ¢ KOMIUIEKCHBIMH MPOEKTaMu ¢ | 56 16 38 3amuTa
3D-nporoTUNMpOBaHHEM NpPOeKTa
6.1 | Iocrpoenue 3D-npoexra «Kopabib» 14 4 10
6.2 | IIpoexr «HoBoromuss urposas 14 4 10
TUTOIIIAIKAY
6.3 | Ilocrpoenue 3D-momenu «Kocmuuecknii | 14 4 10
JeTaloMui 00BEKT»B PaMKax IMOATOTOBKH
ko JInto KocMoHaBTHKH
6.4 | Teopueckuii mpoekT «3D-moznemns, 14 4 10
MOCBSIIEHHAS IPa3THOBAaHUIO J[Hs
[TobGens»
7. Hrorosoe 3ansTue. [IpaBuia 2 2 Becena
0e30MmacHOro noBe/ieHus B 001IeCTBE
UTOro 152 50 102




Conep:xkanme

3 roa o0y4yenust

Ne | Tema

n/m Teopus IIpakTnka

1 BBoaHoe 3aHsiTHE
— [IpaBuna noBeaeHUS HA 3aHATHUSIX. — IloaroToBka paboueit cpenbl, TUYHBIX MAMOK U MPOQHIICH.
— [1man pa®oThI Ha TO/I.
— IIpaBusnia paboThI C KOMITBIOTEPOM.

2 TexHuka 0e30MacHOCTH MPHU PadoTe ¢ KOMNBIOTEPOM, TPeXMEPHBLIM PUHTEPOM H JIA3ePHBIM CTAHKOM
— TexHuka 6€30MaCHOCTH MPH PadOTE C KOMITBIOTEPOM, — OtpaboTKa 1eTbMH HaBBIKOB O€30TIaCHOM pabOTHI ¢ 000PYIOBAaHUEM.
TPEXMEPHBIM TPUHTEPOM U JIa3€PHBIM CTAHKOM. — YcBoeHUe JeTbMH MPUMEPOB MOCIEICTBUN HAPYIICHUS TPaBUII TEXHUKHU
— IlpaBuiia uCoOIb30BaHUS U3MEPUTEIHLHOTO HHCTPYMEHTA. 0€301MacHOCTH.

3 IMoauronanbHoe TpéxmMepHoe Mmoaeauposanue B Blender-3D

3.1 | Humepdgpeiic npozpammer Blender-3D Pescumot 0ob6aenenus u yoanenus niockocmei u 00beKmos
— Onpezenenue NOHATHI «30-MOTUrOHY, «ayTIaliHepy, OtpaboTka 1EThbMU HaBBIKA:
«CKYJBOTUHI»IIPUMEHHUTEIBHO K UCIIOIB3YEMOMY MPOTPAMMHOMY — BBIUEPUYMBAHUA ICKU3a i co3nanus mozenu tumna «Kyoy, «lapy,
MPOIYKTY. «dunungap, «Konycy peanbHbIX aetaneil (1o o0pasily) U TOTOBBIX YepPTEKEH.
— IlpaBuiia 4TeHUs: TOTOBOTO YepTexka JeTalu. — UCTIONB30BaHUs KOMaH bl «Onepaius BbIIaBIuBaHus», « Beipe3aTsb
— IlpaBuina BeIUEpUMBAHUS ICKU3A IS CO3JaHMS MOJETH MPOCTON BBIIaBIIMBAHUEM)
MIPU3MBIL. — CO3/IaHUs MIPOCTHIX TPEXMEPHBIX MOJIENIEH, aJaNTHPOBAHHBIX O]
— OCHOBHBIE OIIMOKH MPU MPOSKTUPOBAHUHU ICKH30B BO3MOYXHOCTh HCIIOJIb30BaHUS B MPOEKTAX.

3.2 | IIpuémwt npoexmuposanus ¢ Blender-3D

— IIpaBuia noctpoenust 3D-Mozeneli B HOIUTOHAIBHOM
TPEXMEPHOM MOJIEITMPOBAHUU

OTpa6OTKa JACTbMHU HAaBbIKOB:
- pa6OTBI C OIIIHAMU IMOJIUTOHAJIBHOT'O TPEXMCPHOI'O ITPOCTPAHCTBA U




— OcHOBHBIE OMIMOKY TTpH paboTe ¢ Moau(HUKATOpaMU TIPU
MIOCTPOCHUU TPEXMEPHBIX MOJEEN

BbIYEPUMBAHMS CKHU30B JUISl CO3/IaHUS MOJIUTOHAILHOM TPEXMEPHON MOJIENH
Ha IIpUMeEpE FOTOBBIX MOJEIIEH.
— MCTIOJIb30BaHMs KOMaH]T MOJU(PHKATOPOB

3.3 | Oébpabomka zpaghuueckoii cuenvl u Mmamepuanos
— IlocTaHoBKa 3a1auy MOMCKA M KOHTPOJIb OCBOEHHUSI CTIEIUATIbHBIX — YcBO€HHE CTOPOHHEr0 MaTepuasa, He0OX0JUMOro JUIsl peanu3alyu
CTOPOHHUX 3HAHUN, HEOOXOUMBIX I YCIENTHOM pean3aluu IpoeKTa
MOJIUTOHAJIBHOTO TPEXMEPHOTO MOJICTUPOBAHUH — UCIIOJIb30BAaHUS KOMaH]I PEHACPUHTa
— IlpaBuna penaepunra 3D-mozeneil B OJUTOHAIBHOM
TPEXMEPHOM MOJIETHPOBAHUH
4 IIpomomunuposanue coopounvix 3D-mooeneii
4.1 | Ilpasuna koncmpyupoeanus coopounvix oemaneii 3D-mooeneii 0141 neuamu
— Omnpeznenenue NOHATUHN «U3ETHE», CEPUIMHOE POU3BOACTBAY, — OTpaboTka HaBBHIKOB aHAJIN3a U KOHCTPYKTUBHOTO MBIIILICHUS
— IlocTtaHoBKa 3ajaui U KOHTPOJIb KOPPEKTUPOBKH, onTUMH3AMK U | — OTpaboTKa HaBBIKOB KOPPEKTUPOBKH JleTallel U3eNusl U3 COCTaBa
MOJIEpHU3ALIMHU Y3JI0B IPOTOTHUIIA cOOpOYHOMN eANHHUIIBI 0€3 TOTIOTHUTEILHOW COOPKU BCEH MOJIENN U3IENUS
4.2 | Texnonozuu npomomunuposanus coopounvix oemaneii ha 3D-npunmepe
— IlocTanoBKa 33724 MTOMCKA M KOHTPOJIb OCBOEHHSI CTICIUATIBHBIX — YcBO€HHE CTOPOHHET0 MaTepuaia, He0OXOJUMOTO [T peanu3aliu
CTOPOHHHUX 3HAHUH, HEOOXOJUMBIX JJIsl YCTICITHON peaan3alun poeKTa
MPOeKTa
4.3 | lIpomomunuposanue u nocmoopadbomka coopounvix oemaneii 3D-mooeneii
— [locTaHoBKa 3a/1a4u U KOHTPOJIb COPTUPOBKH JI€TaNeH 1js — OTpaboTka HaBbIKA COPTUPOBKH JIeTalIel B 3aBUCUMOCTH OT TOJIIUHBI
M3TOTOBJIEHUS HA CTAaHKAX MPUMEHSAEMOI0 MaTepuana
— OTpaboTka HaBBIKOB COPTUPOBKH JeTaliel Ha MIIOCKOM JIHCTE 3arOTOBKH
5. Paboma c unousudyanvnoim meopueckum npoekmom 3D-modenu ¢ npomomunuposanuem coopounvix demainei




5.1

Buioop memol unousudyanvnozo meopuecxkozo npoekma c 3D-npomomunuposanuem

— IlocranoBka 3aaun, KOTOPYIO TOJDKEH PEIaTh MEXaHHU3M,
CO3JIaHHBIN B paMKaxX WHIUBUAYAILHOI'O TBOPYECKOTO MPOEKTa C
3D-nporoTHnMpoBaHUEM

— Ompenenenre Habopa 3HAHUI HEOOXOUMBIX JIJISl YCTICIIIHOTO
BBITIOJTHEHUS POeKTa ¢ 3D-MpOTOTUITHPOBAHNEM

— CaMOCTOSTeBHBII BBIOOP MPOCKTAa B paMKax 00beMa IMOTyICHHBIX
3HAaHUI

— OO6ocHoBaHMe BRIOOpA HHIUBUAYAIBLHOTO TIpoekTa ¢ 3D-
MPOTOTUTIUPOBAHUEM

— Monepupyemblii TOUCK MEPBUYHON HH(POPMAIIHH 110 JOTIOTHUTEIHHBIM
npeaMeTaM, HE0OXOIMMBIM IS YCIICITHOM pean3aliuy MpoeKTa

5.2 Ilpoexmuposanue 3ckuzo6 3D-moodenu u omoenvHvix demanei UHOUBUOYATIbLHO20 HBOPUECKO20 NPOEKMA C
3D-npomomunuposanuem

— Pa3zpaboTka miaaHa moCTpOEHHS ICKU30B TPEXMEPHON MOJIEIH — OTtpaboTKa HaBbIKA TJIAHUPOBAHMS, pa30UEHNSI OCHOBHOM 3a7a4M Ha
TBOPYECKOT'0 MTPOEKTa 0osee MeIKUe Mo/13a/1auu
— IlocTranoBKa 3aauu MpeIBAPUTENILHON MPOPUCOBKH OCHOBHBIX — OTpaboTKa KOHCTPYKTUBHOI'O MBIIIIICHHSI, HABBIKOB 3CKU3UPOBAHUS,
neraneil, HeoOX0AUMBIX Juid nostydeHus 3D-mMozenu TBOpUECcKoro OBICTPOro CO3AaHUSI MOJIETICH CpeHEel CTeNeHH IeTalu3aluu
MPOEKTa

5.3 | Moodenuposanue u koncmpyuposanue 3D-nodeneii c6opounsvix demanei
— Pa3paboTka miana MoieTMpOBaHusl 1 KOHCTPYHUPOBAHUS — OtpaboTka HaBbIKA [IAHUPOBAHMS, pa30MEeHNs OCHOBHOM 3a1a4u Ha
TPEeXMEPHOU MOJIEIH TBOPUECKOIO IIPOEKTa 0osee MeIKUe Mo/13a/1a4uu
— IlocTraHoBKa 3324y MOICTTUPOBAHUS U KOHCTPYHUPOBAHUS — OTpaboTKa KOHCTPYKTUBHOI'O MBIIIJICHHSI, HABBIKOBMOJICTTUPOBAHUS U
OCHOBHBIX JieTajieil, HeoOXoMuMBbIX AJisl monmyueHus: 3D-mMonenu KOHCTPYHPOBaHUsI , OBICTPOrO CO3JaHUsI MOJETICH CpeHel cTerneH!
TBOPUYECKOT'O MTPOEKTa JeTanu3alnun

5.4 | Ipomomunuposanue demaneii c6opounoii 3D-modenu
— Pa3paboTtka mana [IporotunupoBanue netaneit coopounoit 3D- — OtpaboTka HaBbIKA [JIAHUPOBAHUS, pa30MEeHNUsT OCHOBHOM 3a7aud Ha
MOJIETN TPEXMEPHOM MOJEIN TBOPUYECKOIO MTPOEKTa OoJiee MenKue MoA3a1aun
— IlocranoBka 3amauu [IporoTunupoBanue netaneit coopounoit 3D- | — OTpaboTka KOHCTPYKTHUBHOTO MBIIIJIEHHS, HAaBBIKOB [IpoToTUnupoBanus
MOJIEJI OCHOBHBIX JieTanel, HEOOXOJUMBIX ISl OJIydeHus: cOopku | jetaneit coopounoit 3D-moznemnu
3D-mozen TBOPUECKOTO MPOEKTA

5.5

Coopxa oemaneit 8 cOopounyo mooesnp




— Pa3pabotka rurana Coopku netaneit coopounoit 3D-monenn
TPEXMEPHOU MOJICITH TBOPUYECKOT'O MTPOCKTA

— IlocranoBka 3agaun COopku aeraneit coopounoit 3D-monenu
OCHOBHBIX JIeTaJIel, HeOOXOAUMBIX IS 1oTy4deHus: coopku 3D-
MOJIEIT TBOPYECKOTO MTPOSKTa

— OTpaboTka HaBbIKA [JIAHUPOBAHUS, pa30MeHNs] OCHOBHOM 3aaaun COopku
Ha OoJiee MeNKHe 1o13aJauu

— OTpaboTKa KOHCTPYKTUBHOI'O MBILIIEHUS], HAaBBIKOB COOpKU AeTaseit
coopounoit 3D-monenn

5.6 | 3amuma 3D-modenu undueudyanvnozo meopueckozo npoexma
— IlocraHoBKa 3a/jauy U TUIAHWPOBAHKE 3AIUTHl MHAUBUAYAIbHOTO | — OTpaboTKa HaBbIKA 3allUThHl HHIUBUAYAIBHOIO TBOPUYECKOIO MpoekTa 3D-
TBOpPYECKOTO MpoekTa 3D-monenun MOJEIN
6 PaGora ¢ koMIIeKCHbIMH NpoeKkTamMu ¢ 3D-nporoTUNHpoOBaHUEM
6.1 Ilocmpoenue 3D-npoexma «Kopaonwy
— Oco0GeHHOCTH TPOEKTUPOBAHHUS KOPITYCOB M OT/EIbHBIX arperatoB | — [louck nerbmu undopmarmu o Kopabsx
KopaOJiei. — Moaepupyemslii (TTpenoaBaTesieM) BIOOp JEThbMHU MTPOEKTa .
— IlocranoBka 3amaun noctpoenust moaenu Kopabs — AHanu3 TOMyIIeHHBIX OMHUOOK U KOPPEKTHUPOBKA MTPOEKTA.
— MozepupoBanue mporecca co3/IaHusl TPEXMEPHOM MOJAEIH.
6.2 | ITpoexm «Hosoz00nas uzposas niowadxa»
— Oco0GeHHOCTH TPOEKTUPOBAHMUS KOPITYCOB M OT/EIbHBIX arperatoB | — [louck nerbmu urdopmaru o HoBorogHeit urpoBoii miomaake
KOCMHUYECKHX PAKeT, KOCMUYECKUX aIllapaToB U CTaHIIHM. — MoaepupyeMslii (penogaBaTesieM) BEIOOp JEeTbMU MPOEKTA .
— IlocranoBka 3agaun nmoctpoenust Moaenu HoBorouss urposas — AHanu3 TOMyIIeHHBIX OMMOOK U KOPPEKTUPOBKA MTPOEKTA.
TUIOIA/IKA.
— MozepupoBaHue nmpouecca Co3/1aHusl TPEXMEPHOU MOJEIIH.
6.3

Ilocmpoenue 3D-moodenu «Kocmuueckuit nemaroujuii 00vexkm»6 pamkax noozomoexu ko /[nuio Kocmonasmuxu

— Oco0eHHOCTH IPOEKTUPOBAHHUS KOPITYCOB U OT/ICIbHBIX arperaToB
KOCMHUYECKHX JIETAIOMIUX 00bEKTaX, KOCMHUYECKUX alIapaToB U
CTaHIIUH.

— [TocTranoBKa 3a1a4u MOCTPOEHUS MOJIETIM KOCMUYECKON PAKETHI.

— Ilouck neTbMu HH(GOPMAIMHU O JETAIONINX 00bEKTaX, KOCMHUYECKUX
annaparax 1 CTaHIIHUsX.

— Mopaepupyemslii (mpernogaBareneM) BHIOOp J€TbMU MPOEKTa .

— AHanu3 ONMYyIIEHHBIX OIIMOO0K U KOPPEKTUPOBKA MPOEKTA.




— MonepupoBaHnue nporecca co31aHus TPEXMEPHON MOJEIIN.

6.4 | Teopueckuii npoexm «3D-modens, noceswénnan npazonosanuro Ans Io6edsry
— Oco0eHHOCTH MPOEKTUPOBAHMSI KOPITYCOB M OT/IENBHBIX arperatoB | — [louck aersMu nHMOpMAIK O BOCHHOW TEXHUKE 1 MOHYMEHTOB.
BOCHHOW TEXHUKH U MOHYMEHTOB. — Monepupyemslii (IpenogaBareneM) BHIOOp JETEMHU TPOEKTA .
— IlocTaHoBKa 331a4¥ MOCTPOSHUS MO/IEJIe BOCHHOW TEXHUKE. — AHanH3 IOMYIIEHHBIX OMMOOK U KOPPEKTUPOBKA MPOEKTA.
— MonepupoBaHue nporecca co3/1aHus TPEXMEPHON MOJEIIN.
7. Hrorosoe 3ansiTue

— AHanu3 npoitieHHoro Marepuana. [logsenenrne uToroB 00y4eHusl.
[Toompenue oOyuaronuxcsi.
— PexoMmenmanmu K mpo 0 KEHNI0 00yUeHUSI.

Bbecena




Pa3znen 3. @opMbl KOHTPOJIS U OLIEHOYHbIC MATEPHAJIbI

1. Tlocne mpoxoxxaeHus 0JI0Ka 0Oy4eHUs! YICHUKY BBIIACTCS KOHTPOJIBHOE 3a/laHHeE.
[1o pe3ynbTaTaM BBINOIHEHMSI IOCTABIEHHOM 3a/1a4 00y4YaeMblii:
— aHATM3UPYET COOCTBEHHBIC OMIMOKU U KOPPEKTHPYET paboTy;
— MPUCTYMAET K CIIEAYIoIIeMy OJI0OKY 00y4eHHUsI.
2. B mporpammy o0y4yeHHSs 3aJI0’KEHBI 3a/1a4H, BHIITOJTHEHNE KOTOPBIX TPEOYeT N3rOTOBJICHUE
¢uznueckux neranei u coopka HeOONBLINX U3/IEIUH 110 CO3/ITaHHOM TPEXMEPHON MOJIENH.
Kpurepusmu ycnenmHocTy BHIIOTHEHHS TOCTaBIEHHOM 3a1a4 BBICTYIAIOT
— TMOJIHOIIEHHOE (DYHKIMOHUPOBAHHE TOTOBOTO M3JENIHS B paMKax (QYHKIMH, KOTOpas
ObL1a 3aJ10)KeHa IPU [TOCTAHOBKE MCXOIHOM 3a/]1auH;

— AKKypaTHBIN BHEIIHUIN BUJI TOTOBOTO U3/IENHS.

Pa3znen 4 . Oprann3anMOHHO-NIeAarOrH4eCcKue yCJI0BHUS
peaju3anyu MPorpamMmbl

4.2. Y4yeOHO-MeTOAM4YecKOe oOecrieyeHne U MHGOpMAINMOHHOE ol0ecneyeHre NMPOrpaMMbl

(1MTepaTypa, MeTOANYECKHE MATEPHAJIbI)

Cnucok ucnoib306anHoll 1umepamypol

1. bonpmakoB B. I1. B Mup onTudeckux WILIO3UH ¥ HEBO3MOXKHBIX 00beKkTOB ¢ KOMITAC-
3D. CIIO6 2016.

2. bonpmakos B. I1. UmkenepHas u kommnbroTepHas rpaduka.. - CI16.: 2017.

3. boukoB A.JI., KpyrioB A.H. Brmonnenue cOOpovHBIX dYepTekeid Ha ocHoBe 3D-
MozenupoBanus B cucteme Komnac-3D.- CI16. 2018.

4. bonbmakoB B. I1. Coznanue TpexMepHBIX MOl U KOHCTPYKTOPCKOM JOKYMEHTAIMH B

cucreme KOMITAC-3D. Ilpaktukym. — CII6., 2015.

Kynpssues E. M. Kommnac-3D. [IpoektupoBanue Mexanuueckux cucreM - [lurep 2013

IToremxun A.B. TpexmepHoe TBeproTensHoe MoaenrpoBanue - Komnerorep Ilpecc, 2012.

byitnosa JI.H. «Kak pa3paboraTts aBTOpcKyto nporpammy» — M., 2000r.

© N o O

3umnsa MLA. u np. OGmas KyJibTypa 4eJoBeKa B CUCTEMe TpeOOBaHUN rocy1apCTBEHHOTIO
oOpazoBaTenpHOro crangapra. — M., 2000r

9. Hunoauuu B poccuiickoM oOpazoBanuu. — M.: «MI'VII»,2000r.

HNuTepHeT-pecypcnl

10. http://edu.ascon.ru Odpurmanbherii caiiT komnannu ACKOH

11. http://kompas.ru Caiit nporpammel KOMITAC-3D
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3.2. MaTepHaJ’ILHO-TeXHI/I'{eCKI/Ie ycdiioBus peajivdalimi NMMporpaMmal

Mamepuam;no-mexnuuecxoe obecneuenue npozpammaol

ITomemenue:
1. KommbrloTepHsblii KJIacc, COOTBETCTBYIOIIMM COBPEMEHHBIM HOPMaM IOKapHOU U
CaHHUTAPHOU 0E30MaCHOCTH.
Mebens:
1. Komnerorepnsiii cton 10 mr.;
2. Cryn 10 mrt.;
O6opynoBanue:
1. Komnerorepst 10 mrt.;
2. M®VY 1 mr,;
3. 3D- npunTep 4 mwit.;
4. MynbTUMeIUHHBIN POEKTOP
OcHamenue:
1. Pacxomnbie MaTepuabl:
—PLA nnactuk HETBIO AuameTpa 1,75MM B 606muHax myist pabotsl 3D- mpuHTEpa;
— oducHas Oymara gopmara A4 nys meyaTH pa3aaTOYHOTO MaTepHana;
— o(pHcHbBIE MPUHAIIEKHOCTH.
2. TlporpammHoOe oOecrieueHue:

— CHeHaTU3UPOBAHHOE MPOrpaMMHOe oOecrieueHne, npeJHa3HaueHHOEe sl O0yUYeHHs
TPEXMEPHOMY MOJIEIIMPOBAHHUIO;

— IPUKIIaJIHOE TPOrpaMMHOe obecrieueHre, odecrneunBarollee MpocMOTp CoJIepKaHne
Be0-CTpaHMIl, KOMIIbIOTEPHBIX (hailIoB U X KaTaJIoroB B INI00AILHON CeTH;

— IIporpaMMHoe obecriedeHue, odecnednBaroliee 00JauHoe XpaHEHHE JTAaHHBIX

o0yJaronuxcs U CHHXPOHU3AIHIO (aiiioB.



