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1. OcHOBHBIE XapaKTEepPUCTUKH NPOrpaMMbI

1.1. IlosacHumeavHasA 3anuckda

Jlannass  gomonHUTENbHas — oOmeoOpa3oBarenbHas  oOOLIEpa3BUBAIOIIASL
IporpamMma UMeeT TEXHUYECKYIO HallPaBIE€HHOCTb.

JIrogn cambIX pa3HbIX Ipodeccuil MPUMEHSIOT KOMIBIOTEPHYIO IpauKy B
cBOeil pabore. DTO - HCCIEAOBATENM B PA3IUYHBIX HAYYHBIX U MPUKIATHBIX
00JacTAX, XyJA0XKHUKH, KOHCTPYKTOPBI, CIIEIIUAIHUCTHI 10 KOMIBIOTEPHOI BEPCTKE,
Iu3aiiHephl, MeAUKU, Mojaenbepbl. Kak npaBuio, m3oOpaxkeHue Ha KOMIIbIOTEpE
co3aeTcsl ¢ MOMOIIBI0 rpa@uueckux mporpamm. MainHHas rpaduka - oTpacib
cucteM apTomMaTuzupoBaHHOro mnpoektupoBanus (CAIIP). 3nanue ocHOB
MaIIMHHON Ipa@UKU MOXKET CTaTh OAHOM M3 MPEUMYIECTBEHHBIX XapaKTEPUCTHK
JUIsL TIOJIy4eHHsI paboThl, a Takke NpoJoJDKeHUs oOpa3zoBanus. I[Iporpamma
npeajaraeT O3HaAaKOMUTHCS M TMOJYYUTh MPAKTHUUYECKUE HABBIKU pabOTHI B cpefie
3D-MonenupoBaHus A TOCIEAYIOMIET0 MPOESKTHUPOBAHUS W pean3allid CBOMX
IPOEKTOB MOCPEICTBOM TEXHOJIOTUN MPOTOTUITUPOBAHMUS.

JlaHHbIE TEXHOJIOTMM paccMaTpUBAIOTCS Ha TMPUMEPE OTEYECTBEHHOM
cucteMbl TpexmepHoro moaenupoBanuss KOMIIAC-3D , craBmieid craHgapToM
JUTSL TBICSTY TPENPUATHH, OJarofgapsi COYETaHUIO MPOCTOTHI OCBOEHUS U JETKOCTU
paboThl C MOIIHBIMU (YHKIIMOHATBHBIMU BO3MOKHOCTSAMH TBEPAOTEIHHOTO U
MOBEPXHOCTHOTO MojenarpoBaHus. OHa BKIIOYaeT B ce0si rpaduiecKuil penakrop,
00J1bII0€ KOJIMYECTBO OMOIMOTEK CTaHJAPTHBIX JETalel, CpeICTBa TPEXMEPHOTO
MOJEIUPOBAHUSI U TOJATOTOBKH YIPABISIONMX MPOrpaMM JJisl CTaHKOB C
YUCJIOBBIM MPOTrPAMMHBIM YIIPABIECHUEM.

Bropoii mporpammoii miist pabotel ¢ 3D-o0bekTaMu BeIOpaHa mporpamma ¢
oTkpbIThIM KOoAoM FreeCAD, ona momagaer B kareroputo CAIIP ¢ dyHkuusmu
WH)KEHEPHOTO  aHajiu3a W YOPABJIEHUA  MPOEKTHBIMU  JAHHBIMU.  OJTO
NONMHO(PYHKIIMOHANIBHASL ~ CUCTEMa  MapaMeTPUYECKOro  MOJECIUPOBAHUSA  C

MOJIYJIbHOM IPOrPaMMHOM apXUTEKTYPOM.



FreeCAD B 0onplioil Mepe HCIOJBb3YEeT BEIUKOJENHbIE OUOIMOTEKH C
OTKPBITBIMH HCXOJHBIMU KOJAMH, KOTOPBIE CYIIECTBYIOT B 00JIACTU HAYYHBIX
BBIYHMCJICHUMN.

B mnporecce oOydeHuss HMCHONB3YIOTCS BCE OTalbl YCBOCHUS 3HAHUM:
MOHUMAaHHE, 3allOMUHAHWE, NPUMEHEHWE 3HAHUM 10 TpPaBUIy U PEHICHUIO
TBOpUeCcKuX 3anad. [Ipemaraembie TBOpUecKre paOOThl HAMPABICHBI HA PAa3BUTHE
TEXHUYECKOr0, JIOTUYECKOTOo, aOCTpaKTHOTO H  OOpa3HOro  MBIIUICHHUS,
bOpMUPYIOTCS AHAIUTUYECKUE U CO3UJATENbHbIE KOMIIOHEHThI TBOPYECKOTO
MBIIICHHUS.

Hanpaenennocms 00pazosamenvHoll nPOPAMMbL:

HamnpapnenHocTs mporpaMmbl - TexHH4Yeckas. [Iporpamma HampaBieHa Ha
NPUBJICYCHUE YYaIIUXCS K COBPEMEHHBIM TEXHOJIOTHSM KOHCTPYHUPOBAHUSI,
IPOCKTUPOBAHUSI M KICTIOJIB30BAHUSI POOOTU3UPOBAHHBIX YCTPOUCTB.

Hoeu3na, akmyanbnocmsp u nedazocuieckas yeaecooopazHocms:

AKTyaJIbHOCTh BbIOpaHHOMN TEMBI oOycIioBJIeHa MPaKTHYECKU
MIOBCEMECTHBIM HCIIOIB30BAaHUEM TPEXMEPHOM TpadUKU B PAa3IMYHBIX OTPACIAX U
cdepax IeaTebHOCTH, 3HAaHUE KOTOPOU CTAaHOBUTCS Bce 00Jiee HEOOXOUMBIM JIs
MOJIHOLIEHHOTO Pa3BUTHS TUYHOCTH.

Pa3ButHe TeXHOJIOrUil MPOTOTUIUPOBAHUS IPUBENO K MMOSBICHUIO HA PHIHKE
MHO’KE€CTBA CPaBHUTEIBHO HEAOPOTHMX YCTPOMCTB Mg meudatu 3D-moneneit, 4To
MO3BOJIMJIO BKIIOUHUTH 3D-mpuHTEp B 00pa3oBaTeNbHBIA MPOIECC Y4eOHOTO
KOJUIEKTHBA.

[Iporpamma «3D-monenupoBaHue» B TOM YHCJIE€ OpPUEHTHUPOBAHA Ha
M3y4YeHHE MPUHIUIIOB MPOCKTHUpoBaHus u 3D-momenupoBaHus aJisi CO3JaHUS U
MPAKTUYECKOTO HW3TOTOBJIEHUS OTAECIbHBIX 3JIEMEHTOB TEXHUYECKUX IPOEKTOB
oOydJarommuxcs, W TEM CaMbIM CIIOCOOCTBYET PAa3BUTUIO KOHCTPYKTOPCKUX,
M300peTaTebCKUX, HAYYHO- TEXHUYECKUX KOMIIETCHTHOCTEH M HaIleTTMBACT JACTEH
Ha OCO3HAHHBIA BBIOOP HEOOXOIMMBIX OOIIECTBY mpodeccHii, Kak HHKEHEp-

KOHCTPYKTOP, HHXKEHEP-TEXHOJOT, IPOCKTUPOBILINK, TU3AHED U T.1.



JlesTenbHOCTh IO MOACIMPOBAHUIO CIIOCOOCTBYET BOCIIUTAHUIO AKTUBHOCTHU
IIKOJIBHUKOB B MO3HABATEIILHON JEATEIBHOCTH, PA3BUTHIO BBICIINX ICUXUYECKHUX
(yHKUMN  (TMOBBIIEHUIO BHUMAHUA, pPAa3BUTUIO MaMATH U JOTUYECKOIO
MBIILJIEHUS ), aKKYPaTHOCTH, CAMOCTOSTENIbHOCTH B y4eOHOM IpoLecce.

Ilognepxka ©  pa3BUTHE  JETCKOIO  TEXHMYECKOIO  TBOpPYECTBA
COOTBETCTBYIOT AaKTyaJIbHbIM M MEPCHEKTUBHBIM MOTPEOHOCTSIM JUYHOCTU H

CTPATCTUYCCKHUM HAIIMOHAJIBHBIM IIPUOPUTCTAM Poccuiickoi CDC,Z[CpaI_[I/II/I.



1.2.

Llesv u 3adayu npozpammol

lleJlb.' PACKPBITUC HUHTCIJICKTYAJIbHOI'O MU TBOPUYCCKOI'O IMOTCHIMAJIA JICTEH C

WCIIOJb30BAHUEM BO3MOXKHOCTEH NPOrpaMMbl TPEXMEPHOTO MOJEIUPOBAHUA M

MPaKTUYECKOE IPUMEHEHNE 00 yJaloIMMUCS 3HAHUM JIJIs1 pa3pabOTKU U BHEIPEHUS

TCXHUYCCKHNX IIPOCKTOB. CO3I[3,HI/I€ yCJIOBI/Iﬁ JJId MOTHBallMKM, IIOATIOTOBKH H

HpO(I)eCCHOHaHBHOﬁ OpUCHTAIUU INKOJBHUKOB IJIsI BO3MOXHOI'O ITPOJOJIZKCHUA

yueObl B BY3ax u nocnenytoieit paboThl Ha MPEANPUATUAX MO CIICIIUATBLHOCTSIM,

CBsA3aHHBIM C IIPOCKTUPOBAHUCM U 3D-MO,Z[€J'II/IpOBaHI/I€M.

3aoauu:

Oo0yvuarouue:
o Osnakomuth ywamuxcsi c¢ nporpammamu CAIIP: «KOMIIAC-3D LT»,
«FreeCAD».

o OcBouTh mpoIecC U3roToBNIeHUs aetaneir Ha 3D-npunTepe «Picaso-3D

Designer» ¢ momoripto nporpammsl «Poligon 2.0»

Pa3zBuBamwiiue:

e Paszputue Yy yUamuxcia - HUHXKXCHCPHOI'O  MBIIIJIICHMA, HaBBIKOB

KOHCTPYHpOBaHUS, U 3()(HEKTHBHOTO HCIIOIH30BAHUS KOMITBIOTEPHBIX
CHUCTEM.

Pa3BuTHe BHUMATEIIBHOCTH, aKKYPaTHOCTH M U300pETaTeIbHOCTH.
Pa3BuTHe  KpeaTMBHOIO  MBIIUICHHS W MPOCTPAHCTBEHHOTO
BOOOPaKCHHSI yUAIITXCS.

Pemenue ygamumucs psa TEXHHUECKUX 33714, Pe3yIbTaTOM KaKI0H
U3 KOTOPBIX Oyner paboTalmuii MeXaHW3M WId  podOT ¢

ABTOHOMHBIM YIIPABJICHUCM.

BocnurarejJbnLHbIE:

o« @opMupoBaHHE YCTOMYMBOIO MHTEpPECA YYaIIMXCS K TEXHUYECKOMY

TBOPYECTRBY.



Bocriutanne HaCTOMYMBOCTH M CTPEMIIEHUS K JOCTHKEHUIO MOCTABICHHOU
LICIIN.

®opMmupoBaHue o01Ieil THPOPMALIMOHHOMN KYJIbTYPbl y YUaIIUXCS.
@opMUPOBAHUE 30HBl JIMYHBIX HAYYHBIX M TBOPYECKUX HHTEPECOB

y4aluxcs.



1.3. CodepiicaHue npocpammbl

No OCHOBHBIE TEMEI Koin-o gacoB Bcero
Teopus | [IpakTuka
1 roa oOyyenus
1. BBenenune 1 1
2. | H3ydeHue OCHOB TEXHUYECKOI'O YEPUCHHUS 2 1 3
3. | 3nakomcTBO ¢ nporpammoit «kKOMITAC-3D» 1 2
4. | Jokyment - Ueprex. 2D-mMonenupoBanue 1 2 3
5. JlokymeHT - Jleranb.3D-MonenupoBanue . 2 3
6. | 3nakoMmcTBO ¢ mporpammoit « FreeCAD». 3 5
Bepcrak «Part» 2
7. [TocTpoenue TpexMepHOil MOJIEIH C 1 5 6
UCIIOJIb30BAaHUEM TTaHEIU IIPUMUTHBOB.
8. 3D-nevaTh TpeXMEPHBIX MOJICIICH 5 6
. | Co3nanue MHANBUAYATbHBIX TBOPUYECKUX 1 5 6
10.| PabGora Ha MJIaHOBBIX MEPOTPUITHAX KITyOa 1 1
11. NroroBoe 3aHsTHE 1 1
Hroro 3a roa: 12 25 37
2 10/1 00yYeHus
12 Beenenune. Unctpykrax mo T.b. 1 1
13 |IIporpamma «FreeCAD». Bepcraku «Part», « 2 5 7
Part Design», «Ship», «Draft».
[TocTpoeHne TpexMEpPHOU MOJEIH C 1
14| yenonbsosaruenm WHCTPYMEHTOB Pa3IMYHBIX 8 9
BEPCTAKOB.
15| Ilpuemsl coenMHEHUS OTACIBHBIX JeTallei 1 5 6
16 [Tpuembl 1opabOTKH 1 00PaOOTKU . 5 6
MIOBEPXHOCTH JI€TaNEH

17 BrimotHeHrEe HHIUBUTYATBHBIX U . 6 7

KOJUICKTUBHBIX ITIPOCKTOB




18 HUrtoroBoe 3austue 0,5 0,5 1
HToro 3a roxa: 7,5 29,5 37
HUTOIO: 18,5 55,5 74

200 o6y4yeHus

1. Brenenne

1.1. Teopus: becena mo mpaBmiaM MOBEAEHHUS OOyJarommxcs B KiIyoe.
HMHCTpYKTaXX 1O TEXHUKE OE30MaCHOCTH PadOTBl ¢ KOMITBIOTEPHOW TEXHHKOM.
Opranuzarus paboThl B KOMITBIOTEPHOM Kjacce. Pa3BuUTHE HOBBIX TEXHOJOTHH.
3a1auu ¥ MpoOJIEMbI Pa3BUTHS TEXHOJOTHH B COBPEMEHHOM JKH3HHU.

2. N3yyeHue OCHOB TEXHHYECKOTO YCPUCHHUS

2.1. Teopus: Bumbl u3genuii ¥ KOHCTPYKTOPCKHUX JOKyMeHTOB. OOmue
onpenenenus. [lpaBuna odopmieHUs dYepTexeil: IITPUXOBKAa B pa3pe3ax Hu
CEUCHMSIX, JIMHUU 4YepTeka M HX O00BojAKa, HPUPTHl, pa3Mepbl, OyKBEHHbIE
0003HaYCHUS HA YyepTexkax, MacITaObl, popMaThl YepTeKEH, CTaHIaPTHI.

2.2. Teopus: IlpoeknmoHHOE uYepyYeHHUE: TMPSIMOYTOJbHBIE ITPOCKIINH,
pacmoyio)keHre BUIOB (MIPOEKIMH) Ha dYepTekaxX, IMOCTPOCHHUE MPOEKIIHiA
T€OMETPUYECKUX TEJl, pa3pe3bl U CEUCHUSI.

2.3. [Ilpakrtuxa: TecToBoe 3amanue - YepTex OT pyKu

3. 3rakoMcTBO ¢ nporpammoit «kKOMITAC-3D LT»

3.1. Teopus: Tunst goxkymenToB Kommac 3D. Tunsr daitnoB. OcHOBHBIC

KOMITOHEHTHI Tiporpammbl. uTepdeiic. KontekcTtHrie Menro. [maBHOE MeHIO U



naHenu WHCTpyMeHToB. OOmue npueMbl paboThl. KommnakTHas maHenb. [lanensb
cBOUCTB. IHCTpyMEeHTA/IbHAS TIAHEIIb.

3.2. IlpakTuka: TecTtoBoe 3aganue — 2D rckus.

4, JHoxymeHTt - Ueptex. 2D-monenupoBanue

4.1. Teopus: Odopmienue ueptexa. [lapamMerpsl Tekyliero dveprexa.
Ucnonw3oBanue Bupos. I[lonydeHne wu300pakeHUsT B pa3HBIX MacliTadax.
bubnuorexwu.

4.2. Ilpaktuka. TecroBoe 3aganue - 2D-ueprex 1Mo MoaeIH

5. JoxymeHT - Jletans.3D-MoienupoBanue

5.1. Teopus: PaGouee mpoctpancTBo. J[lepeBo wmoxenu. KommakTHas
naHenb. [lanens cBoiicTB. Ockus. Bcemomoratenbnass reometpus. Co3maHue
MOJIENTM C TOMOINBIO omnepainuu BolnaBnuBanue W BbIpe3aTh BbinaBnuBaHHeM.
JIOTIOMHUTENbHBIE 3JIEMEHTHI: (haCKH, CKPYTJICHHUS.

5.2. Ilpaktuka: TectoBoe 3aganue - 3D-00BeKT MO MOETH.

6. 3nakoMcTBO ¢ riporpammoii FreeCAD

6.1. Teopus: Unrtepdeiic. OCHOBHBIE KOMIOHEHTHI MpPOTrpaMMbl. Buibl
nokymeHToB. OOmue npuemsl pabotel. Bepcraku. Komanansie nanenu. [lanenun
HHCTpYMEHTOB. JlepeBo nmpoekTta. Penaktop cBoiictB. @aitnel STL, BREP, FCSTD
U UX KOHBepTHpoBaHue. Bepcrak «Part»

6.2. Ilpaktuka: TectoBoe 3agaHue — TpUEMBI pabOTBI B IPOTpaMMe

FreeCAD.

10



7. [locTpoeHne TpexMepHON MOAENW C HCIOIb30BAHUEM MaHEIH
NPUMUTHUBOB.

7.1. Teopusi: ncTpyMeHTalIbHASI MAHENb TPUMUTUBOB. BUabl NpUMHUTHBOB.
bynessie onepauuu.

7.2. Ilpaktuka: [loctpoenue 3D-o6bexTa o o6pasiy.

8. 3D- neyath TpeXMEpHBIX MOJIeTEH

8.1. Teopusa: 3D-npuntep. Ilpumenenue 3D-npuUHTEPOB B pazIUUHBIX
cdepax demoBedecKor NesATeNbHOCTH. TexHuka OesomacHocTH mpu padore ¢ 3D-
NpUHTEpaMH. 3HAKOMCTBO ¢ Mojenbio 3D-npuntepa «Picaso». IIporpammuoe
obecneuenue «Poligon 2,0».

8.2. Tlpaktuka: Ilewats mnepBoii 3D-monenn c HCHOIB30BAHUEM paHEe
co3nanHoro B mporpamme «FreeCAD» 3D-o6bekTa

8.3. [lpakruka: [loctpoenue 3 D-Mozenu, Mo COOCTBEHHOMY 3aMBICITY.

Q. Coznanre MHIUBUYaIbHBIX TBOPYECKUX MPOEKTOB

9.1. Teopus: Beibop npoekra. Co0p nHpOpMAITUHU TTO TEMaM MPOESKTOB.

9.2. lpaktuka: Usrotosnenne aetaneir mpoekra Ha 3D mpunTepe. COopka
KOHCTPYKUUN JJi1 WHAMBUAYAJIbHBIX TBOPUECKUX HpoekToB. [loaroroska
JOKYMEHTAIIMH 110 UHIUBUYaJIbHBIM TBOPUYECKUM MPOCKTaM.

10.  Pabora Ha TUTAHOBBIX MEPOTIPHUSITHIIX KITyOa

10.1. Ilpaxtuxa: IloaroroBka K BBICTaBKaM pa3jiHMyHOTO YPOBHS.
[ToaroroBka Kk COPEBHOBaHUSAM JIMYHOTO YPOBHSI.

11. NTorosoe 3austue

11



11.1. Teopus: 3amuTa UHAUBUIYATBHBIX TBOPUECKUX MPOEKTOB.
200 o6y4YeHus

12.  Bgrenenue. Uactpykrax no T.b.

12.1. Teopus: becena no npaBwiaMm moBeneHus ydamuxcs. MHCTpykTax 1o
TEXHUKE O€30MacHOCTH pabOThl C KOMIBIOTEPHON TexHUKOM. OpraHuzanus
paboThl B KOMIIbIOTEpHOM KJjiacce. [lnan 3anatuii Ha yueOHbIN roj. IlocTaHOBKA
3a/laud 1O TPEABAPUTEIBLHOMY BBIOOPY TEeM JJii UHIAMBUAYAIBbHBIX U
KOJUICKTUBHBIX ITPOCKTOB.

13.  IIpoextupoBanue B nporpamme «FreeCAD»

13.1. Teopus: Bepcrak «Part Design». dopmooOpa3syroliye oreparuH.
Onepanus BeinaBnuBanue. Komanna «Kapman». [IpuBsizku u orpaHuyeHus

13.2. [IpakTuka: Iloctpoenue 3D-00bekTa 1Mo 0Opasiry.

14.  IlocTtpoeHue TpeXMEPHOIl MOJENIN C UCIIOJIB30BAaHUEM MHCTPYMEHTOB
Pa3INYHBIX BEPCTAKOB.

14.1. Teopusa: Metoabl MOCTPOCHUST TBEPAOTENBHBIX Mojeei. Onepanuu
«BBITATUBAHUE» U «BparieHue». lloctpoenne monenei: obonouka, dacka u
ckpyriienne. CioXHbIe Olepally MOCTPOEHUS MOJIENIEH JIeTaleH.

14.2. TIpakrtuka: [loctpoenune 3D-06bekTa mo obpasiry.

15. IIpuembl coenMHEHUsI OTACIBHBIX JIeTaIeH.

15.1. Teopusi: Paznuunblie BUIbI COETUHEHUN AeTaneil.

15.2. TIpaktuka: Ckieiika pa3IHYHBIX MaTepHaAIOB. BUHTOBBIC COCTMHECHHUS.

HOI[BI/DKHBIG COCIUMHCHU:.

12



16.  IIpuemsl qopaOoTKU U 0OPaOOTKU MOBEPXHOCTHU JeTaNeH

16.1 Teopusa: Heob6xogumMocTs MW BUABl JOpabOTKM U 00pabOTKU
IIOBEPXHOCTH ACTaJIEH.

16.2 Tlpakrtuka: YnajieHue MOAACPKUBAIONINX DJIEMEHTOB, BhIpAaBHUBAHUE
«CTYIEHEK» Ha MOBEPXHOCTH JieTaneil. O0paboTka U MOATOTOBKA K MOKpPACKe
netayeid. TUnbl KpacOK U METOJbl X HAHECEHUSI.

17.  BeInoJiHeHHE UHANBUIYAIbHBIX U KOJUIEKTUBHBIX IPOCKTOB

17.1 Teopus: Bpibop TeMbl MNpOEKTa: CTPOUTENbHBIA MaKeT, MOJENb
KopalJisi, MO/IeNIb AaBTOMOOUJIS U T.1I.

17.2 [TpakTuka: Hsrorosnenue yepTexKeil. I[TonroroBka
JOKyMEHTaluu. J3rotoBineHue »31€MEHTOB KOHCTpyKuuid Ha 3D-mpunrepe.
C6opka MakeTOB M KOHCTpYKIUH. OKpacka U OKOHYATEIbHAs OTAEIIKA.

18. UroroBoe 3aHsTHE.

18.1. [IpakTuka: 3anmTa UHIUBUAYATHHBIX TBOPUECKHX TPOEKTOB.

18.2. TlonBeneHre UTOrOB pabOTHI TBOPUECKOT'O OOBETUHCHHS

13



1.4. [InaHupyemele pe3y1mambwl
B pesynbTaTe ocBoeHust mporpammbl «3D MojaenrpoBaHuey 00y4arolmuXcs

JOJDKHBI 3HATH:
e Unepdeiic u uncrpymentsl nporpamm «KOMITAC-3D», «FreeCAD».
e Uuepdeiic u nHCTpyMEHTHI iporpaMMsbl «Poligon».
e OcHoBHbIe xapakTepuctuku 3D npunTepa «Picaso-3D Designers.
yMeThb:
e pabotatb B cucteMax TpexmepHoro wmoaenupoanus KOMIIAC-3D,
FreeCAD, «Poligon»;
e paboTaTh C TEXHWYECKOH JOKyMEHTAalHMeH, a TaKkkKe HaxOIHuTh,
00paboThIBaTh U aHATU3UPOBATH HH(POPMAILIHIO;
e pabortath ¢ 3D npunTepom «Picaso-3D Designers.
® MPUMCHITh HW3YYCHHbIE WHCTPYMEHTHI TIPH  BBINOJIHEHWHW HAYYHO-
TEXHUYECKUX ITPOEKTOB;

® OpPraHU30BBIBATb CAMOCTOATCIIBHYIO pa60Ty.
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2. OpraHn3aun0HHo-neaarornqecxne yCi10BUA

2.1. lomeweHue

PabGouee MecTo sl KaXIOro Yy4Y€HUKAa JOJDKHO OBITh 00OpYIOBaHO B
COOTBETCTBHH C €ro pocToM U uMeTh 11K, MOHUTOD, KITaBHATYyPYy U KOMIBIOTEPHYIO
MBIIIb (WJIHX HOYTOYK).

Oobopyooeanue u mebenn:

1. IIK (u3 pacuera 1 [1IK Ha 1 oO6yuaromerocs + 1 nys nenarora);

2. OC: Windows XP u Brimie, Linux.

3. IMporpammer: «kKOMITAC-3D LT V12», «FreeCAD», «Poligony,
«Open Office».

4, JlonoHUTENbHBIEC TTPOTPAMMBI:
a.  Adobe Reader 11.0
b. mp3 Player
5. Brixon B cetb IHTEpHET.
6. Menua npoekTop, 3KpaH.
7. VY4eOHble U KOMIIBIOTEPHBIE CTOJIBI M CTYJIbSI B COOTBETCTBUU C POCTOM
JeTEN.
8. YueOHbIN (KOMIBIOTEPHBIN) CTO M CTYI JJIs TIeJarora
Q. AyI10 KOJIOHKY WJIM HAYIIHUKH (U3 pacyeTa 1 miT. Ha 1 ydeHUKoB).
10. Kitacchast nocka (kiiaccuueckasi WM UHTEPaKTUBHAS).

11.  [xadwsl a1 XpaHEHUS MaTEPUAIOB, UHCTPYMEHTOB 1 KOHCTPYKTOPOB
Mamepuanvl u uHcCmpymeHmul:

1. Py4HOW MHCTPpYMEHT

2. Aosporpad c KoMmmpeccopom
3. AKpWIOBBIE KpacKu
4,

Kneun: IIBA, Tutan, u ap.
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2.2. Cpedcmea oGy4eHus U 0CNUMAHUS

MarepuallbHO-TEXHHUUECKOe 00ecleueHne BKIIOYaeT B ce0si: OpraHu3aluio

YCJIOBUM ISl TPOBENCHUS] NPAKTUUECKUX 3aHATUM, Haluuue HEeoO0XOIUMOro
HaTtypHOro ¢hoHja, yueOHO-METOANYCCKUIM MaTepHal.

No HanmenoBaHue 00BEKTOB U CPENICTB YueOHO- KonnuecTBo
/1 METOIMYECKOTO U MaTePUATHHO-TEXHUIECKOTO
o0ydeHus

1. Crynbs 19

2. [TapTsI 19

3. Crennax Juist XpaHeHHUs] HOYTOYKOB M IJIaCTUKA 1

4, Cron negarora 1

5. Cryn negarora 1

6. Pacxonnsiit Mmatepuaint:
Mapxkepsl 1 nabop
CD-nuck 1
bymara | mauka
Pyuku 10
Kapanamm 10

Texnnuyeckue cpeacTBa 00yuyeHus

7. Hoytbyk 10

8. Cwmaprt nocka 1

9. [TpunTtep 1

10. TeneBuzop 1

11. Hannuue moakmrouenus k cetu Internet (ot 32 HMEETCS
Ko6wut/c no 20 Mo6uT/c u BbIIIIC)

12. 3D npuntep 1
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2.3. Kadposvle yciao8us

TpeOoBanus Kk neaarory J10NnoJHUTEIbLHOI0 00Pa30BaHUs,
ocyecTBjasieMmomy peanusauuio Ilporpammel

Jlo1KHOCTHBIE 00SI3AHHOCTH.

OcymiecTBiusieT JOTIOJIHUTEIHLHOE oOpa3zoBaHue oOyyJarommxcs,
BOCIIUTAHHUKOB B COOTBETCTBUU CO CBOEM 00pa3oBaTeNbHON Mporpammoi,
pa3BHBAaET MX Pa3HOOOPa3HYI0 TBOPYECKYIO JeATeIbHOCTh. KoMiuiekryer cocras
BOCIIUTAHHUKOB KpYy)XKa M TPUHHUMAET MEpPhI IO COXPAaHEHUI0O KOHTUHICHTA
BOCIIMTAHHUKOB B T€UEHUE BCETO Cpoka oOyueHus. OOecreunBaeT mneaaroruaecku
000CHOBaHHBIM BBIOOP (OpM, CpeacTB W METOJAOB OOYYECHHUS WCXOAS U3
NCUX0(U3UOIOTUUECKOW M MEeJaroruyeckol IenecooOpa3sHOCTH, HCHOIb3YS
COBpEMEHHbIE 00pa3oBaTeIbHbIE TEXHOJOTHH, BKIOYass HWH(POPMAIMOHHEIE.
[IpoBoauT 3aHATHUS, ONMUPAsCh HA JOCTIKCHHS B 00JacTH METOJIMYECKOM,
NeAarornueckor M MCUXoJOTUYECKON HAYK, BO3PACTHOM MCUXOJIOTHUU U HIKOJIBHON
TUTUEHBI, a TaKXKE€ COBPEMEHHBIX MH(POPMAIMOHHBIX TexHonorui. ObecrneunBaer
coONIo/IeHne MpaB M CBOOOJ OOYYaIOIIMXCS, BOCIHMTAHHUKOB. Y4YacTBYEeT B
pa3paboTKe W peanu3anuu o0pa3zoBaTeabHON mporpaMmbl. CoCTaBiseT IJIAHBI U
IporpaMMbl 3aHATHUN, OOECIeYMBAET WX BBHINIOJIHEHHE. BBISBIsSET TBOpYECKUE
CITOCOOHOCTH BOCIHUTAHHUKOB, CIIOCOOCTBYET HX pa3BUTHIO, (OPMHUPOBAHUIO.
OpraHusyer pa3iuyHble BHUIBI JIEATEILHOCTH BOCIMTAHHUKOB, OPUEHTUPYSICH Ha
UX JIMYHOCTH, OCYUIECTBIISET pa3BUTHE MOTUBAIIMM HX I[O3HABATEIbHBIX
UHTEpECOB, CHocoOHOCTeH. OpraHu3zyeT CcaMOCTOSTENbHYIO  JeATEIbHOCTb
oOydJarommuxcs, BOCHUTAHHUKOB, BKJIIOYAET B YYeOHBIN Mporecc MpoOJIeMHOe
oOydeHHe, OCYIICCTBISIET CBsI3b OOY4YEHHS C TPAKTUKOH, OOCYXKITaeT ¢
OoOy4JarOmMMHCS, BOCIUTAHHUKAMHU AaKTyallbHBIE COOBITHSI COBPEMEHHOCTH.
OOGecrieunBaeT W aHAIU3UPYET JIOCTUIXKEHHUSI BOCIHTAaHHUKOB. OlleHUBAET
b (HEeKTUBHOCTh OOyUYCHHUS, yUWUTHIBAS OBJIAJICHHEC YMEHHUSIMH, Pa3BUTHE OIbITA

TBOPUYECKON JEATEIBbHOCTH, MO3HAaBaTEIbHOTO MHTepeca. Okas3pIiBaeT 0COOYIO
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MOAJCPKKY  OJApeHHBIM M  TaJaHTIMBBIM  BOCIUTAaHHUKAM, a  TakKXKe
BOCIIUTAHHUKAM, HMMEIOIIUM OTKJIOHEHUs B pa3BuTuh. OpraHuzyeT ydacTue
BOCIIUTAHHUKOB B  MAacCOBBIX  MEpPOINPUATHSAX. YUYacTByeT B  paloTe
MeJJaroTMYeCKUX COBETOB, B pabOTe€ MO MPOBEICHUIO POJUTEIIBCKUX COOpaHMUiA,
BOCIIUTATENIBHBIX M JPYTUX MEPOIMPUSATUN, MPEAYCMOTPEHHBIX 00pa3oBaTEIbHON
MpOrpaMMOK, B OpPraHU3alMU U MPOBEACHUU METOAWYECKOW U KOHCYJIbTAaTUBHOM
MOMOIIM POJUTENISIM WM JIUIAM, MX 3aMCHSIONIMM, a TaKXe IeJIaroru4ecKum
paboTHUKaM B mpenenax cBoeil kommereHiuu. OOecreuynBaeT OXpaHy >KU3HU U
3I0POBbSI BOCTUTAHHUKOB BO BpeMs 00Opa3oBaTelbHOTO mpoiiecca. O0ecrneunBaeT
Opy TPOBEICHUM 3aHITHUH COOMIOJICHHE TMpaBWI OXpaHbl TPyJla M MOXKApPHOU
0€30IacCHOCTH.

JlonskeH 3HATH: MPUOPUTETHBIC HANPABJICHUS Pa3BUTHUS O0pa3oBaTEIBLHOM
cucteMbl Poccuiickoit denepaiiu; 3aKOHbI 1 UHBIE HOPMATHUBHBIC MPABOBBIC aKTHI,
perjiaMeHTUPYIOIIHEe 00pa30BaTENbHYIO NeATeNbHOCTh; KOHBEHIHIO O mpaBax
pebeHKa; BO3pacTHYIO M CIENHUATbHYIO MIEJJarOTUKY U MICUXOJIOTHIO; (PU3UOJIOTHIO,
TUTUEHY; CHeluUKy pPa3BUTHA HWHTEPECOB U TOTpeOHOCTEH 00yyaroumxcs,
BOCIIUTAHHUKOB, OCHOBBI HMX TBOPYECKOW MAESATEIBHOCTH; METOJIUKY IIOMCKA H
MOJJICP)KKH MOJIOZBIX TaJaHTOB; COJAEpX)aHUE ydeOHOW mporpamMmbl. MeTombl
pa3BUTHUSA MacTepCTBa; COBPEMEHHBIE NeJarornyeckue TE€XHOJIOTUU
IPOJIYKTUBHOTO, UG (EPEHIIMPOBAHHOTO, PA3BUBAIOIIETO OOYUYCHUS, pealn3alliu
KOMITIETEHTHOCTHOTO TOJXO0/a; METONbl YOEXKIeHUs, apryMEHTallud CBOEH
MO3UIINY, YCTAHOBIICHUSI KOHTaKTa C BOCIUTAHHUKAaMU, I€TbMU Pa3HOTO BO3pacTa,
WX POAMTEINSIMH, JTUIAMHU, UX 3aMEHSIOIIMMH, KOJIJIETaMH 10 paboTe; TeXHOJIOTUU
JTUATHOCTUKU MPUYUH KOH(MIUKTHBIX CUTYAIMHA, UX TPODUIAKTHKY U pa3peIIcHUs;
TE€XHOJIOTUU TMEeAaroru4yeckod AMAarHOCTUKH; OCHOBBI pabOThl C MEPCOHAIBHBIM
KOMIBIOTEPOM  (TEKCTOBBIMH  PEIAKTOpPaMHU, AJIEKTPOHHBIMU  TaOJIHIIaAMU),
ANIEKTPOHHON TMOYTOM M Opay3epaMu, MYJbTUMEAUNUHBIM  00OpPYJOBaHUEM;
MpaBuUjia BHYTPEHHETO TPYAOBOrO pacmopsiika o0pa30BaTEbHOIO YUpEKICHUS,

MpaBuiia Mo OXpaHe TPYy/1a U MOKapHOU OE30MaCHOCTH.
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TpeOoBaHus K kBaaupUKALMHU:

[legarormdeckass  MEATETLHOCTH IO pealM3allid  JOTIOJHUTEIHHBIX
0011e00pazoBaTeIbHBIX MPOTPAMM OCYIIECTBIISICTCS JINIIAMH, UMEIOIITUMU CPEIHEES
npodecCUOHaIbHOE WJIM BBICIIEE O0Opa3oBaHUE (B TOM YHUCJIE MO HaMpaBJICHUSM,
COOTBETCTBYIOIIIMM  HAMPABJICHUSIM JOMOJIHUTEIBHBIX 00Ie00pa3oBaTeIbHbIX
MPOrpaMM, PEaM3yeMbIX OpPTaHU3AIMEH, OCYIIECTBIIIONIEH 00pa30BaTCIBHYIO
JESATEIBHOCTD) U OTBEYAIONTUMHU KBATH(PUKAIIMOHHBIM TPEOOBAaHUSIM, YKa3aHHBIM B
KBaJIM(DUKAITMOHHBIX CITPABOYHUKAX, U (MJIH) TPO(ECCHOHATBLHBIM CTaHIapTaM.

OpraHuzarym, OCyIecTBISIONNEe 00pa30BaTeIbHYIO JAeATEIbHOCTD, BIIPAaBE B
cooTBeTCcTBHH ¢ DeepanbHBIM 3aKOHOM 00 00pa30BaHMM MPUBJIEKATh K 3aHATHIO
Nearoruueckor JesATeIbHOCThIO TI0 JIOTIOJHUTEIBHBIM 00IIe00pa30BaTEIIbHBIM
nporpaMmam JIHI, OOyYaroniuxcs 1mo oOpa3oBaTebHBIM IPOrpaMMaM BBICIIETO
oOpa3oBaHHs 1O  CHCIUAIBHOCTSAM W HANpaBJICHUSAM  IOJTOTOBKH,
COOTBETCTBYIOIIIMM HAMPABIEHHOCTH JOMOJHUTENBHBIX 00IIe00pa3oBaTeIbHbIX
IPOrpaMM, U YCHEIIHO MPOLIEAININX TPOMEKYTOUHYIO aTTECTAIlUI0 HE MEHEee YeM
3a nBa rojxa obydenus. CooTBeTCTBHE 0Opa30BaTEIbHOM MPOTPAMMBbI BBICIIETO
oOpa3oBaHHs  HANpPABJICHHOCTH  JIOMOJHHUTENBbHON  00111e00pa3oBaTeIbHON

IIPOTPAaMMBI OIIPEAEIISAECTCS YKA3aHHBIMU OPraHU3aLMsIMH.
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3.KasieHaapHbIY y4yeOHbIN rpaguk

Mecsr | 1 mecsin 2 MecsiIy 3 MmecIn 4 Mecsg 5 Mecsn 6 Mecs1l 7 Mecs1 8 MecsIn 9 MecsIL

1 (2|3 (41|12 (3|4 |12 |3 (4 1|2 (3 |4 |12 |3 |4 |5 |1 |2 |3 |4 |1 |2 |3 |4 |1 ]2 |3 |4]1]|2

1 (2|34 |5|6|7|8]9|10|11]12|13|14|15| 16 17118 19| 20|21 | 22| 23|24 |25|26|27|28|29|30|31|32|33]| 34

lrog |V (V| VIV |V|VYI|IVY|VIYI|IVY |V Y |YI|VI|Y|Y VIVIVIVIVIVIYVIYVI|I VIV VI VI V|V |VYV |V |V |V

2ron (Y| Y|V |V |V | VIV |IVIVIY Y|V |V | VY|V ]Y VIVIVIY IV I|IVIVI|IVI|IVIYVI|IV|IVI|IVIVI|IV ]|V ]|V |V

Y — yueOHas Heaes

1 rox oOyueHust 2 roa oOy4eHHs
Hauano yue6noro roma: 1 cenrsiops 2022 r. Hauano yueGnoro rona: 1 centsops 2023 r.
Oxonuanue yueOHoro roja: 31 mas 2023 r. Oxonuanue yueOHoro rojaa: 31 mas 2024 r.
[TpomomkuTeIbHOCTS YaeOHOTO0 roja: 37 Helaelb [TpoiomkuTeTbHOCTS YUeOHOTO roa: 37 Helelb

[Ipaznanunbie nHA: 4 HOSAOPs, 23 deBpans, 8 mapra, 1 mas, 2 mas, 9 mas. KaHuKyIbl He MPeTyCMOTPEHBI.



4.Y4eOHBbIN IIJIAH

@opMbI 3aHATHIA: TPYIITIOBBIC, HHIUBHIYaIbHBIC
Pexxum 3anusiTuid — 1 yac B Henento (37 B roj)

O0beM H CPOK peajm3alMu NPOrpaMMbl

Cpok peanuzaruu nporpaMmmbl: 2 roaa. Kype cocrapnser 74 dacos.

No Kon-Bo vacos dopma
) OCHOBHEBIE TEMBI Bcero |arrecranmun/
wn Teopwus | [IpakTuka KOHTPOJIS
1 roa oOyueHus
1. |BBenenue 1 1 HaOJII0/ICHNE
2. |M3y4eHHE OCHOB TEXHHYECKOTO YECPUCHHSI 2 3 ornpoc
3. | 3nakomcTBoO ¢ porpammoit «kKOMITAC- 1 2 OTpoc
4. | HokymeHT - Yeprex. 2D-mMonenupoBanue 1 3 MIpaKkTHUKa
5. | HokymenT - letans.3D-monenupoBanue . 2 3 MpaKTUKa
6. |3HaKkoMCTBO ¢ mporpammoit « FreeCAD». 3 5 MPAaKTHKA
Bepcrak «Part» 2
7. [TocTpoeHue TpeXMEPHOM MOJIENH C 1 5 6 MpaKkTUKa
UCITOJIb30BAaHUEM TMaHEN MPUMHUTHBOB.
3D-nevaTh TpeXMEPHBIX MOJICIICH 5 6 MpaKkTUKa
9. | Co3nanre MHIUBUAYATbHBIX TBOPUYECKUX 6 MpaKTUKa
10.| PaGoTta Ha TUTAHOBBIX MEPOIIPHUATHUIX 1 1 MpaKkTUKa
11. HUrtoroBoe 3austue 1 1 Oecena
Hroro 3a roa: 12 25 37
2 T0/1 00VUYEeHuUs
12 Beenenune. Muctpykrax no T.b. 1 1 HaOJII0/IcHHE
13| IIporpamma «FreeCAD». Bepcraku 2 5 7  |[mpakTuka
«Part», « Part Design», «Ship», «Draft».
[TocTpoeHne TpexMEpPHOU MOJEIH C 1 MPAaKTHKA
14 UCIIOJIb30BAaHUEM HHCTPYMEHTOB 8 9
Pa3TUYHBIX BEPCTAKOB.
15 |IIpuemsbl coenMHEHNS OTACIBHBIX JeTalleh 1 5 6 MMpaKThuKa
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16 [Tpuemsbl 1opaboTKK U 00pabOTKU 5 6 IIPaKTHKA
MOBEPXHOCTH JETAIEH 1
17 BrinonHeHne MHANBUYIBHBIX U . 5 . MpaKkTUKa
KOJUICKTUBHBIX ITPOEKTOB
18 HUrtoroBoe 3austue 0,5 0,5 1 Oecena
HToro 3a roxa: 7,5 29,5 37
UTOro: 18,5 55,5 74
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5.

Pa6oyas nporpamma

1 200 o6yyeHus

1. Ilnanupyemvie pe3yabmamoi 0CBOeHUs O00NOIHUMENbHOU
0bweobpazosamenvHoll npocpamMmbl — OONOTHUMENbHOL
obwepazsusaroujeli. npocpammuvl mexuHuyeckou HanpasieHnocmu «3D
MOOeUPOBBHUE Y

B pE3YJIbTAaTC OCBOCHUSA IIPOrpaMMbl «3D MOICIIMPOBAHUCH 06yqa}01u1/1xc;1

JOJDKHBI 3HATD:

e Unrepdeitc u  uncrpymentsl  nporpamm  «KOMITAC-3D»,
«FreeCAD».

e OcHoBHbIe xapakTepuctuku 3D mpunTepa «Picaso-3D Designers.

yMeTh:

paboTtath B cuctemax TpexmepHoro wmojenupoBanus KOMIIAC-3D wu
FreeCAD.

pa6OTaTI> C TEXHUYECKOM HOKYMGHT&HHGﬁ, a TaKXC HaXO0JIUThb,

00pabaThIBaTh U AaHATU3UPOBATH HHPOPMAITHIO;
pabotats ¢ 3D npuntepom «Picaso-3D Designers.

IMPUMCHATDH N3YUYCHHBIC HHCTPYMCHTBI IIpu BBIIIOJTHCHUHA Hay4YHO-

TCXHUYICCKUX ITPOCKTOB;

OpraHHU30BBIBATH CAMOCTOSATEIIBHYIO PaboTY;
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2. Cooepoicanue 0OnoIHUMENLHOU 00Ule0bpa308amelbHOU NPOCPaAMMbL —

O00NOIHUMENbHOU 00Wepazsuearouieli Npoepammsbl MeXHUYeCKol HanpaeIeHHoOCmu

«3D mooenuposaruey

No OCHOBHBIE TEMBI Koin-o gacoB Bcero
Teopus | [IpakTuka

1. BBexeuue 1 1

2. [M3yyeHue OCHOB TEXHUYECKOTO YEePUECHUS 2 1 3

3. [BuakomctBo ¢ nporpammoit «KKOMITAC-3D» 1 2

4. ToxymeHnt - Yeprex. 2D-monenupoBanue 1 2 3

5. [loxkymenrt - Jletans.3D-monenupoBanue 1 2 3

6. 3HakomcTBO ¢ mporpammoii « FreeCAD». 3 5
Bepcrak «Part» 2

7. [[locTpoenne  TpexmepHOW  MoAeNU  C 1 5 6
MCTIOIh30BAaHUEM TTAHEIU IPUMHUTHBOB.

8. [3D-meuyath TpeXMEpPHBIX MOJIENEH 6

9. (Coznanne  MHAMBUIAYAIBHBIX  TBOPUYECKUX 6

10. |PaGoTa Ha TUTAHOBBIX MEPOIIPHUATHAX KITyOa 1 1

11. [AToroBoe 3aHsiTHE 1 1

HUroro3aron; 12 25 37
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3. Temamuueckoe nianuposanue 0ONOIHUMEIbHOU 00Weo0pa308amenbHoOU NPO2PAMMbl OONOTHUMETbHOU 00Wepa3susaroueti

npocpammbl MmexHu4ecKol HanpasienHocmu««3D moodenuposaruen»

Ne Bupg
OCHOBHBIE TEMBI NEATENBHO Conepxxanue
n/m
CTH
becena mo mpaBuiam moBeAeHUs oOywaromuxcsi B kiyOe. MHCTpyKTax Mo

1. BsencHre Teopust [TEXHUKE OE30MACHOCTH PAOOTHI ¢ KOMIIBIOTEPHOU TEXHUKON. OpraHusanus
paboThl B KOMIIBIOTEPHOM Kjacce. Pa3BuTHE HOBBIX TEXHOJIOTHH. 3a1auu U
po0JIeMbl Pa3BUTHS TEXHOJIOTHI B COBPEMEHHOMN KU3HHU.

2. [N3y4yeHne OCHOB TEXHHUECKOT'O YEePUCHHUS Teopust [Bunbl uznenuit 1 KOHCTPYKTOPCKUX JOKyMeHTOB. OOIue onpeseneHus.
[TpaBuina oopmiieHHs YepTeKei: MTPUXOBKA B pa3pe3ax U CEUCHUSX, JIUHUU
yepTeska M MX 00BOjKa, MIPUTHI, pa3Mepbl, OyKBeHHbIC 0003HAYCHUS Ha

3. [[lpoeunposantoe yepueHne Teopns yepTexkax, MacmrTalbl, ¢hopMarsl depTexei, cranaapthl. [IpoekinuonHoe
yepueHue: MPSIMOYTOJIbHBIE MMPOCKIIUHU, PACIIONIOKEHHE BUIOB (MPOEKIINA) Ha

4. Ueprex OT pyku TpaxTuka [TEPTEXKAX, MOCTPOEHHE MPOEKLUUN r€OMETPUUECKHUX TEJl, pa3pe3bl U CEUCHHUS.
TectoBoe 3aanue - YepTex OT pyku

5. BaakomctBo ¢ nporpammoii «kKOMITAC-3D» | Teopus |Tumsl noxkymentoB Kommac 3D. Tumnsl ¢aiinos. OCHOBHBIE KOMIIOHEHTBI
nporpammbl. Uatepdetic. Kontekctabie MeHI0. [ TaBHOE MEHIO U MTaHeTn
MHCTpyMeHTOB. O01ue npueMsl padotsl. KomnaktHast nanens. [lanens

6. 2D acku3 [IpakTrka

CBOWCTB. IHCTpyMEHTAIbHAS TIAHEIIb.
TectoBoe 3amanne — 2D scku3
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JlokymeHT - Ueptex. 2D-monenupoBanue Teopust (Odopmienue deprexa. [lapamerpsl Tekymiero yeprexa. Vcnoip3oBanue
2D — YepTek M0 MOJIENH TTpakTHka |[BUAOB- [Tonyuyenne uzoOpaxeHus B pa3HbIX Maciutadax. bubmuorexu.
TecToBoe 3amanue - 2D-uepTex o Moenu
9. 2D — geprex 1o MoAeH [IpakTuka
10. |ToxymenT - Jlerans.3D-MoennpoBaHue P PaGouee mnpoctpancTBo. JlepeBo moxaenu. KommaktHas mnaHenb. [laneny
118D —oc P cBoMcTB. Ocku3. BcmomorarenpHass reomerpusa. Co3gaHue MOJAEIU O
' — OUBCKT IO MOJACTH Tpaxrika TOMOIIBIO  Onepaiui BreinaBnuBanue ¥ BbIpe3aTh  BbIIaBIMBaHUEM.
OTIOJTHUTEIIbHBIC DJIEMEHTHI: (PacKu, CKPYTJICHHUS.
12. 3D — 00BeKT 1o Mmoenu A b » CKpYT
[paktuk |IecToBoe 3ananue - 3D-00bEKT 10 MOACIH.
13..3nakomcTBO ¢ mporpammoit « FreeCAD».
Teopus
14. Bepcrak «Part» T WUuTtepdeiic. OcHOBHbIE KOMIIOHEHTHI MPOrpaMMmbl. Buabl 10OKYMEHTOB.
COPMA |06mue npuemsl pabotel. Bepcrakn. Komanasele naHenn. Ilaxenw
15. [TectoBoe 3amaHue — mpueMbl pabOTHl B uHCTpyMEHTOB. JlepeBo mpoekrta. Penakrop coiictB. @aiinel STL, BREP,
nporpamme FreeCAD FCSTD u ux xouBeptupoBanue. Bepcrak «Part»
TecToBoe 3ananne — npueMsl padoTsl B iporpamme FreeCAD
16. lpagara & nporpamme FreeCAD P P Porp
17. [Pabara B mporpamme FreeCAD
18. [loctpoenne  TpexMepHOM — MOIEIM ¢ Teopus
WHCcTpyMeHTanbHasl TaHEIh NMPUMUTHUBOB. Buabsl MpUMUTHBOB. byneBbie
MCITOJIb30BAaHUEM TIAaHEJIH TPUMUTHBOB.
[Toctpoenne 3D — oObekTa mo odpa3 PrTepat.
19. P pasity TpakTHKa [ocrpoenne 3D-06beKTa M0 06pas3Ly.
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20. [Ioctpoenue 3D — oO6bekTa o 0Opasiy [IpakTuka
21. [[Toctpoenue 3D — oObekTa mo oo6pasiy [IpakTuka
22 [[loctpoenue 3D — oObekTa o oopasity [IpakTuka
23. [[Ioctpoenue 3D — oO6bekTa o 0Opasiy [TpakTuka
24. 3D-neyaTh TpeXMEPHBIX MOjIeTIEH Teopus
25. [Toctpoenne 3D — mozenH, o COOCTBEHHOMY| [[pakTika
3aMBICITY
26. Moctpoenne 3D — Moxeny, o cobeterHoMy |[Ipaktuka [3D-nipunTep.  Ilpumenerne  3D-npuHTepoB B pasuu4HeIX  chepax
aMBICITY YeJIOBEYECKON JNeATebHOCTH. TexHHKa Oe30macHoCcTu mnpu paborte ¢ 3DH
57 [Moctpoerne 3D — Mozenu, 1o cobCTBeHHOMY |[IpaKTiKa [IPUHTEPAMU. 3HaK.OMCTBO C MOZEIBIO 3D-H121/IHTepa «P1icaso». [IporpamMmmHoe
obecnieuenue «Poligon 2,0». [Teuats neppoit 3D-mMonenu ¢ UCMOIb30BaHUEM
3aMBICITY
paHee co3mpanHoro B nporpamme «FreeCAD» 3D-o0bekTa
[Toctpoenune 3D — mozaemnun, mo cooctBeHHomy ([IpakTrka
y
28. [TocTpoenne 3 D-monenu, mo cOOCTBEHHOMY 3aMBICITY
3aMBICITY
29 [[loctpoenue 3D — mozaenu, no cooctBeHHOMY |([IpakTuka
3aMBICITY
30. (Co3nanne  MHAMBHAYAIBHBIX — TBOPYECKMX| Teopus |BbiGop mpoekta. COOp HHGOPMAIH 1O TEMaM IPOCKTOB.
[MPOEKTOB W3roTosiieHue aeraneit mpoekra Ha 3D npuHTepe.
31. M3rotosnenne neraneir mpoekra Ha 3D|[Ipaktuka [COOpKa KOHCTPYKIMH sl HHAUBUAYaIbHBIX TBOPYECKUX ITPOEKTOB.
IpHHeTe. [TonroToBKa JOKYMEHTAIIMH 10 WHIWBHUYATHHBIM TBOPUYECKUM MIPOEKTAM.
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32 [M3rotoBnenne neraneil mnpoekta Ha 3D|[IpaxTtka

[pUHTEPE.
33 COopka KOHCTPYKIUH 11t MHAUBUAYalbHbIX |[IpakTuka

TBOPYECKUX MPOEKTOB.
34. (COopka KOHCTPYKUMU Uisi MHIAUBHAyalbHBIX ([ [pakThka

TBOPYECKUX MPOEKTOB.
35 Iloaroroska JOKYMEHTalluU no|/[IpakTrka

' WHIMBU1YaJIbHBIM TBOPUYECKUM IIPOCKTaAM

36. [PaboTa Ha MIaHOBBIX MEPOIIPUATHAX KIy0a IIpaktuka[lonroroBka Kk  BbICTaBKaMm  pasznuyHoro  ypoBHs. IlogroroBka K

COPCBHOBAHUAM JIMYHOI'O YPOBHAI.

37.

HTorosoe 3ansaTue

Teopust

3aH_II/ITa HHAUBUAYAJIIBHBIX TBOPYCCKUX ITPOCKTOB.
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2 200 o6y4yeHus
1. Ilnanupyemvie pe3yrbmamal 0CB60€EHUA O0ONOIHUMENbHOU

0bueobpazosamenbHol npocpammol — O00NOIHUMENbHOU

obwepazsusarouell. npocpammvl mexuwuyeckou HanpaerenHocmu «3D

MOOenuposanue)

B pesynabTaTe ocBoeHust mporpammbl «3D moaenupoBaHue» OO0yHarOUIUXCS

JOJDKHBI 3HATD:

e Uutepdeiic u MHCTpYMEHTHI porpaMmsl «Poligony.

e OcHoBHbIe xapakTepuctuku 3D npunTepa «Picaso-3D Designers.

yMeTb:
e paboTaTh B CUCTEMAX TPEXMEPHOTO MoaenupoBanus «Poligon»;.
e yBepeHHO pabortath ¢ 3D npunTepom «Picaso-3D Designer».

¢ [IPUMCHATH N3YUYCHHBIC HHCTPYMCHTDI Ipu BBITTOJTHCHHUHA Hay4YHO-

TCXHUYCCKUX ITPOCKTOB;

® OpPraHU30BBIBATb CAMOCTOATCIIBHYIO pa60Ty;
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2. Cooepoicanue 0OnoJHUMENLHOU 00Ule0bpa308amelbHOU NPOCPAMMbL —

O00NOIHUMENbHOU 00Wepazsusaroweli NPocpammbl MeXHUYecKou HanpasieHHoCmu

«3D mooenuposarnuey

No Koxa-Bo yacoB
OCHOBHBIE TEMBI Bcero
n/m
Teopus | IIpakTuka
1 Beenenue. Mnctpykrax no T.b. 1 1
2 | IIporpamma «FreeCAD». Bepcraku «Part», « 2 5 7
Part Design», «Ship», «Draft».
[TocTpoeHne TpexXMEPHOU MOJEIH C 1
3 | ucnonb3osanuem UHCTPYMEHTOB Pa3IMYHbIX 8 9
BEPCTAKOB.
4 [TpuemMbl coefuHEHUs OTAEIBHBIX JIeTAJICH 1 5 6
5 [Iprembl 1opabOTKK U 0OPAOOTKH MOBEPXHOCTH 5 6
neTrajgeun 1
6 BrinonHeHne HHAUBUAYATbHBIX U 1 6 7
KOJIJIEKTUBHBIX IIPOEKTOB
7 HUrtoroBoe 3austue 0,5 0,5 1
HUroro 3a roxa: 7,5 29,5 37
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2. Temamuueckoe nianupoganue 0ONOJIHUMENbHOU 00ueobpazo8amenbHol NPocPamMMbl OONOJHUMENbHOU

obwepazsusaroujell npoepammuvl mexHuieckou Hanpasiennocmu «3D moodenruposanueny

No
OCHOBHBIE TEMBI Bcero
1/
Nuctpykrax no T.b. becena no mpaBuiaMm NOBEAECHUS YUAIIUXCS.
NHCTpyKTaX IO TEXHUKE 0€30MaCHOCTH pabOThl C KOMIIBLIOTEPHOM
1 Bsenenue. Uncrpykrax no T.B. Teopus TexHUKOM. Opranuzanus paboTel B KOMIIbIOTEPHOM KJiiacce. [lnan
3aHATAA Ha  y4eOHBIM rox. IlocTaHoBKa  3amauum 1O
pelBapuUTEIbHOMY BBIOOPY TeM JJisi HMHAMBUAYAJIbHBIX U
KOJUIEKTUBHBIX ITPOEKTOB.
2 Bepcraku «Part», « Part Design», Teopus
3 [Bepcraku «Ship», «Draft». Teopus Bepcrak  «Part  Design»  ®opmMoobpasyromiue  Onepamuu.
4 [[Toctpoenue 3D-o0bekTa no oopasiy Ilpaktuka |Onepanms  BeimaBnuBanue. Komamga «Kapmam»  Teopus;
5 [[Moctpoenue 3D-o0bekTa o oOpasmy IpakTtuka [[IpUBA3KM 1 OrpaHUYCHUS.
6 [[loctpoenne 3D-o0nekTa mo oOpasiry [TpakTuka Mocrpoenne 3D-o6rexTa 1o odpasuy.
7 [[loctpoenne 3D-o0nekTa Mo oOpasiry [IpakTrka
8 [[loctpoenue 3D-06bekTa MO 00pa3ILy MPAKTHKA
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[locTpoeHne TpEXMEPHOU MOJEIN C UCTIOJIB30BAHUEM

Teopus

9
WHCTPYMEHTOB Pa3IMYHBIX BEPCTAKOB.
10 [Moctpoenue 3D-06beKTa 110 0bpasIly TpaxTika MeTonbl  MOCTPOEHUST TBEPIAOTENBHBIX Mojeneh. Oneparuu
«BBITATUBAHUE» W  «BPALICHUE). [Toctpoenne  Mojenen;
11 Tloctpoenue 3D-o0bekTa 1Mo oOpasiry [TpakTuka
obomouka, ¢acka u ckpymienue. CroxHbIe — Omnepaluy
12 Tloctpoenue 3D-o0bekTa 1o oOpasiry [IpakTnka [mOCTpOeHUs MOJEIICH JeTaleu.
[TocTtpoenue 3D-o0bekTa o oOpasiry.
13 Tloctpoenue 3D-o0bekTa 1Mo oOpasiry [TpakTuka p pasiy
14 Tloctpoenue 3D-o0bekTa 1o oOpasiry [TpakTuka
15 [[loctpoenue 3D-06bekTa Mo 0OpasiLy [Ipaktuka
16 Tloctpoenue 3D-o0bekTa 1Mo oOpasiry [IpakTrka
17 Tloctpoenue 3D-o0bekTa 1o oOpasiry [TpakTrka
18 [TIpuembl coeTMHEHHS OTICIbHBIX JAeTanei Teopust
19 |Cxneiixa pa3nMUHBIX MaTEPHAIIOB. IIpakTiKa . .
20 0 Paznuunbie BUABI COETMHEHHM JTeTanei
BUHTOBBIC COC/MHEHNS. PAKTHKA |y iefika pasMUHEIX MaTEpHATIOB.
21 Buntosbre COCTUHECHUSL. Tlpaktika |BUHTOBEIC COCMHCHHS.
[logBH>KHBIE COEAUHEHUS
22 [loaBu>kHBIE COeTUHEHUS Ilpakryka
23 [loaBr>kHBIE COeAUHEHNUS TIpakruka
24 (lIpuembl 10pabOTKU U 06PabOTKU MOBEPXHOCTH HeoOxomuMocTh W BUIBI TOPaOOTKH U 0OpabOTKH MOBEPXHOCTH
Teopust neraneu

nerajgen
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Y naneuue

MOJCPKUBAIONINX  DJIEMEHTOB,  BBIPABHUBAHUE
25 |V nanenuie noaaepKUBarOIINX JIEMEHTOB TpaKTiKa JUIeP m 4 ’ p
p «CTYTICHEK» Ha IOBEPXHOCTH JICTAJICH.
6 B _ OOpaboTka M MOATOTOBKA K MOKpacke jaetaneld. Tumbl Kpacok u
bIpaBHUBAHUE «CTYNEHEK» Ha MMOBEPXHOCTH JCTajeHl.
IMpakTuxa METOBI HX HAHCCCHHS.
27 |O6paboTka ¥ MOJArOTOBKA K TTOKPACKe JIeTaJIeH.
[IpakTrka
28 (Tumbl Kpacok U METOAbI X HAHECEHUS
[IpaxkTrka
29 (Tumbl KpacoK U METOAbI X HAHECCHUS
[IpaxTnka
BbITIOJIHEHHE  WHAMBUAYAIbHBIX W KOJUIGKTUBHBIX
30
Teopus
IPOEKTOB
31 Wsrorosnenue yepreskeit. [loaroropka T0KyMeHTALMH. | [IpakTHKa BoiOop TeMBbI MpOEKTa: CTPOUTETBHBINM MaKeT, MOJeiIb KOopalis,
_ MOJI€]Tb aBTOMOOMJIS U T.1I.
32 [srotoBieHHE OIEMEHTOB KOHCTpyKuui Ha 3D- Nsrotosienue yepresxeit. [10roToBKa JOKyMEHTAIMH.
pUHTEpE [IpakTuka .
: N3rotoBiieHrE 3JIEMEHTOB KOHCTPYKIMA Ha 3D-npuHTeEpeE.
33 COopka MakeTOB U KOHCTPYKIIHA. TpaxTiKa COopka MakeTOB ¥ KOHCTPYKLHH.
32 Oxpacka 1 OKOHYaTeIbHasl OTEIKA.
COopka MakeTOB U KOHCTPYKIIHA. TpaxTiKa
35 |Okpacka 1 OKOHUATETBHAS OT/ENKA
p A ’ [IpakTuka
36 Okpacka 1 OKOHYaTeIbHasl OTAENKA
P : [IpakTuka
37 Hrorosoe 3anstue Teopus/ 3anuTa HHANBUIYaIbHBIX TBOPUYECKUX MPOCKTOB
IPAKTHKA
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6. MeToauyecKue MaTepUasbl

HOpMaTI/IBHO-HpaB OBbl€ JOKYMEHThDI:

JlononuutenbHas oO1eoOpa3oBareynbHas MporpaMma — JONOJHUTENbHAS
oOiieo0Opa3oBareyibHasi ~ IporpaMMa  TEXHMYECKOW  HAMpaBICHHOCTH  «371
MOJICTUPOBaHUE» pa3padoTaHa B COOTBETCTBUU C JEHCTBYIOIIMMH HOPMATHUBHO-
npaBoBbIMU akTamu Poccuiickoit ®enepanuu, CBepasioBckoil o0macTu, T.
bepeszorckuii B chepe oOpazoBaHus.

Jumepamypa 015 nedazoz206:

1. benyxun JI.A. JIMYHOCTHO OpUEHTHpPOBAHHAs TI€larOTHMKa B BOMpoOcax U

oTBeTax: yuedHoe nocoodue.-M.: MIICH, 2006.- 312c.

2. borycnasckuit A.A. O6pazoBarenbHas cuctema KOMITAC 3D LT.

3.borycnaBckuit A.A. Ilporpammuo-merogudeckuii komruieke Ne 6. IllkonbpHas
crucTeMa aBTOMATHU3MPOBAHHOTO MpoekTupoBaHus. [locobue mis yuutens //
Mocksa, KYJINUII,1995r

4. bonpmakoB B.I1. OcuoBel 3D-mopenupoBanusi / B.II. Bonbiiakos, A.JL

Bboukos.- CII6.: [Turep, 2013.- 304c.

5.Menunnckas H.A. IIpobGiembl 00y4deHUsS, BOCIHUTAHHS ¢ IICHUXUYECKOTO
pasButus pebOEHka: M3OpamHbie mncuxosorumdeckue Tpyasl/ Ilom  pen.
E.JI.boxoBuu. - M.: MIICHU; Boponex: HITO «MOJI9K», 2004. - 512c.

6. [Toremxkun A. UmxkenepHas rpaduka. [Ipocto m moctynmHo. M3mgatenbcTBO
«JIopuy, 2000r. Mocksa - 491c.

/.Iloremkun A. TpexmepHoe TBEpAOTEIbHOE MoJenupoBanue. - M: KoMmmnbrorep
IIpecc, 2002-296¢.un

8.Ilyruna E.A. TloBbimieHne TO3HABATEIBHOM AaKTUBHOCTH JETEH depes
NPOCKTHYIO AesATeNbHOCTh // «JlomonHuTeIbHOE 00pa30BaHWE W BOCIIHTAHUE)
Ne6(164) 2013. -C.34-36.

9.1IscranoBa U.H. Mcnonb3oBaHHE MPOEKTHON TEXHOJOTHMH BO BHEYPOUYHOM

nesaTenbHoCTH Y «JlomomHuTenbHOE 00pa3oBaHue M BocmuTaHue» Ne6(152)
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2012. - C.14-.

10. Tpetbsak, T. M. ®apadponoB A. A B «IIpocTpaHCTBEHHOE MOJAEIUPOBAHUE U
poeKTrpoBanue B nporpamMmHuoil cpene Kommac 3D LT-M.: COJIOH- ITPECC,
2004 1., 120 c. (Cepust «OubIMOTEKA CTYACHTA U IIKOJIBHUKA)

11. XpomoBa H.II. dopmel mnpoBeaeHus 3aHatuid B yupexaeHusx JJOJ]
nestenbHocTh /| «JlomomHuTenbHOE oOpa3oBaHue M BocmuTaHue» Ne9(167)
2013. - C.10-13.

12. http://www.ascon.ru. Cait ¢pupmer ACKOH.

13. http://edu.ascon.ru Meroauueckue MaTepwaabl pa3MEIIeHbl Ha caiTe

«KOMITAC B o6pa3zoBaHum»

14. 3dtoday.ru - sanuknoneaus 3D nevarn
Jlumepamypa ona odyuarowguxca:
1. http://edu.ascon.ru  MeToaudeckne MaTepuaibl pa3MeElICHBl Ha caite
«KOMIIAC B oOpazoBaHUN»
2. http://www.ascon.ru. Caiit pupmer ACKOH.
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