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HopmaTtuBHbIe IpaBoBbIe 0CHOBBI Pa3pad0TKU MPOIrPaMMbI:
®denepanbHblil 3akoH 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B POy,
Konuenmus pa3BuTus A0MOJHUTENBHOTO oOpa3zoBanus aerert (Pacnopsikenue [IpaBurenscrBa
P® o1 04.09.2014 1. Ne 1726-p).
[TocranoBnenue I'maBHOTO rocyaapcTBeHHOTo caHutapHoro Bpada P® ot 04.07.2014 Ne 41
«O06 yrBepxaenun CanlluH 2.4.4.3172-14 «CanutapHO-31UAEMUOIOITHYECKHE TPEOOBAHUS K
YCTPOHCTBY».
[Tpuka3 Munucrepcrsa npocsemienus: Poccun ot 09.11.2018 Ne 196 «O6 yrBepxxkaenuu Ilo-
psiaKa OpraHU3alMy U OCYILECTBICHUSI 00pa30BaTeNIbHON ACSITEILHOCTH O AOMOIHUTEIBHBIM
0011e00pa3oBaTeIbHBIM IPOrPaMMaM»
[Tucemo Muno6puayku Poccun ot 18.11.2015 Ne 09-3242 «O wnampaBieHud uHOpMaIvm»
(BmMecTe ¢ «MeTOoIUYECKUMU PEKOMEHIAIMAMH 10 MPOSKTUPOBAHUIO JOMOJHUTEIBHBIX 00-
LIepa3BUBAIOLINX IPOrpaMM (BKJIIOYasi pa3HO YPOBHEBBIE IIPOIPAMMBI)».
[Ipuka3 ['maBHOTrO ympaBiieHus: 00pa30BaHUs U MOJIOJCKHOMN MOIUTHUKU pecityOonuku bypsarus
ot 19.03.2015 Ne 535 «O0 yTBepKICHUN METOJIUYCCKUX PEKOMEHIAINN MO pa3paboTKe J0-
MIOJIHUTENBHBIX 00111€00pa30BaTeIbHbIX (00IIEepa3BUBAIOIINX ) IPOIPAMM).
[TonoxxeHne O OMONHUTENHHON 001Ie00pa3oBaTeabHON (00IIEepa3BUBAIOIICH) TpOrpaMMme

MOY Tanosckas COIL Ne 136-ocH. ot 19.09.2022r.)



TlosicHuTEIBLHASA 3aIMCKA

ITo Tumy mporpamMmma — o011Iepa3BUBAIOLIAs.

ITo Buay mporpamma - moauduuupoBaHHast

Jlroqu caMbIX pa3HbIX Mpodeccuil MPUMEHSIOT KOMIIBIOTEPHYIO TpaduKy B cBOeil pabore. D10 -
MCCJIEIOBATENM B PA3JIMYHBIX HAYYHBIX M TMPUKIAIHBIX 00JIACTAX, XYAOXKHUKH, KOHCTPYKTOPHI,
CHEIMAJIMCTHI TT0 KOMITBIOTEPHOU BEpCTKE, TU3aiiHepbl, MEIUKH, MoJienbephl. Kak mpaBuio, u3o0-
pakeHHEe Ha KOMIIbIOTEpPE CO3/IaeTCsl C MOMOIIBI0 rpaduueckux nporpamm. MammHHas rpaduka -
OTpaciib CUCTEM aBTOMaTU3upoBaHHOro npoektupoBanus (CAIIP). 3HaHne OCHOB MalIMHHOM Ipa-
(UKHA MOXKET CTaTh OJHON M3 MPEUMYIIECTBEHHBIX XapaKTEPUCTUK JIJIS MOTYICHHS pabOThI, a TaK-
e MPOIOJDKEHUST 00pa30BaHMUS.

AKTyalIbHOCTH Nporpammbl «3J[ MoaenupoBaHue» OOYCIOBICHA MPAKTUYECKH IMOBCEMECTHBIM
UCIIOJIb30BAaHUEM TPEXMEPHOH TpadKu B PA3IMYHBIX OTpPACiAX U chepax IesTSIBHOCTH, 3HAHHUE
KOTOPOM CTAaHOBUTCS BCE 00Jie€ HEOOXOIUMBIM JIJIsl TTOJTHOLEHHOT'O Pa3BUTHS JIMYHOCTH.

Pa3BuTHe TeXHOJIOTHI MPOTOTUINUPOBAHUS MPHUBEIIO K MOSIBICHUIO Ha PHIHKE MHOKECTBA CPaBHU-
TEIbHO HEIOPOTHX YCTPOUCTB [Is nevyatu 3D-mozeneit, 4To mo3BOJIUIIO BKIOYUTH 3D-nipuHTep B
00pa3oBaTeNbHBIN MTPOIIECC.

ITenarornyeckas nesecood0pa3HOCTb TON MPOTPAMMBbI 3aKJIFOYAETCSI B TOM, YTO OHAa B TOM YHCIIE
OpHEHTUPOBaHA HA M3y4YEHHUE MPHUHIIUIIOB MPOCKTHPOBaHUS U 3D-MonenupoBaHus sl CO3AaHUS U
MPAKTUYECKOTO M3TOTOBIEHUS OTIEIBHBIX DJIEMEHTOB TEXHUYECKHX IMPOEKTOB OOYYArOMIMXCS, U
TE€M CaMbIM CIIOCOOCTBYET Pa3BUTHUIO KOHCTPYKTOPCKHX, N300PETATENbCKUX, HAYYHO- TEXHUYECKUX
KOMITIETEHTHOCTEW U HAIlCJIMBACT JIeTe HA OCO3HAHHBIM BHIOOP HEOOXOIUMBIX 00IIeCTBY Tpodec-
CUH, KaK WHXXEHEP-KOHCTPYKTOP, MHKEHEP-TEXHOJIOT, MPOEKTUPOBUIUK, Au3aiiHep u T.1. [log-
JIep>KKa M Pa3BUTHUE JIETCKOTO TEXHUYECKOIO0 TBOPUYECTBA COOTBETCTBYIOT AKTYaJbHBIM M MEPCIEK-
TUBHBIM MOTPEOHOCTSIM JIMYHOCTH U CTPATETUYECKUM HAIIMOHAJIBHBIM mpuoputeTam Poccuiickoit
Oenepannn. Co3nanue yCIOBUN JUIsl MOTHBAIIUMH, TIOJITOTOBKU M TIPO(ECCHOHATLHON OpHUEHTAIUN
IIKOJILHUKOB VI BOBMOXKHOTO TIpoAoJbkeHus yueOsl B BY3ax u mocnenyrorieit paboTsl Ha mpe-
MPUATHUSAX IO CTIEIIMAIBHOCTSIM, CBS3aHHBIM C MPOEKTUPOBaHUEM U 3D-MoeIMpOBaHUEM.

Heas nporpammbl

PACKpBITHE WHTEIJICKTYAIBHOTO W TBOPUYECKOTO MOTEHITHANIA JETEH ¢ UCIOJIb30BAaHUEM BO3MOKHO-
CTel mporpaMMbl TPEXMEPHOTO MOAEITUPOBAHUS M MPAKTHUECKOE MPUMEHEHHE O0YYaroIIMMHUCS
3HAHMI IS pa3paboTKU ¥ BHEIPEHHS TEXHUYECKUX TIPOEKTOB.

3agauu:

Oo0yuarmmue:



- Osnakomutb yyaniuxcs ¢ nporpammamu CAIIP: «KKOMITAC-3D LT», «FreeCAD».
- OcBowuTs mpoiiecc U3roToBICHUs AeTaneit Ha 3D-npunTepe
- HAY4YHMTh crioco0aM CO3JaHMs TPEXMEPHBIX Mojeleld M COOPOYHBIX €IMHUIl MAIIUHHBIMH
METOAaMH
Pa3zeuBaronue:
- pa3BUTh TBOPYECKOE MBIIIJIEHUE, JJOTUYECKOE U IPOCTPAHCTBEHHOE MBIIIJIEHUE, CTaTHYE-
CKHX, TMHAMUYECKUX IIPOCTPAHCTBEHHBIX MPECTABICHUI;
- (GopMHUpOBaTH YMEHUE BBIMOJIHATH YEPTEXKU PYYHBIM M MAIIUHHBIM CIIOCOOaMH, B yCBOE-
HUU [IPaBUJI YTCHUSI YEPTEXKEH;
- (hopMupOBaTh >IEMEHTAPHBIE KOHCTPYKTOPCKHE YMEHHs MpeoOpazoBbIBaTh (popMy mpes-
METOB B COOTBETCTBUHU C IPEABABISIEMBIMU TPEOOBAHUSIMH;
BocnurareabHblie:
- HampaBUTh MHTEPEC HA MO3HAHUE MUPA C IOMOILIbI KOMIIBIOTEPHBIX TEXHOIOTUH.
- (opMupOBaTh KPUTHUECKOE U TBOPUYECKOE MBIIUICHHS YYaIINXCs, YMEHUE YBUIETb, CHOp-
MYJIMPOBATh U PELIUTH NPOOIEMYy.
- (dopMHUpPOBATh YCTOWYHBBIA HHTEPEC YUAIIUXCS K TEXHUYECKOMY TBOPUYECTBY.
- ¢dopMupoBaTh 001IYI0 MHPOPMAIIMOHHYIO KYJIBTYPhI Y yJaIIUXCS.

- q)OpMI/IpOBaTB 30HBI JIMYHBIX HAYYHBIX U TBOPUYCCKHUX UHTCPCCOB yHaAIlITUXCH.

OT/IMYUTETbHOIl 0C00EHHOCTBIO TIPOTPAMMBI SIBISIETCS TO, YTO ObUIa M3MEHEHa KOMITbIOTEpHAs
nporpamMma, OCBaMBaeMbIX Ha ypOBHE mosb3oBarens cucteMbl Aut oCAD Ha cucremy Freecad.
[Iporpamma paccuntana Ha 2 roga oOydenus. Co3mana Ha OCHOBE ITporpamM Ieaaroros a/o Pauee-

Ba A.B., PeitoBa A.M. IT'BY IO «IIJIOTTullT» C-II, UnneeBa Bnagumupa AnexcanapoBuya T.

Hwxnauit Hosropon.

OpraHn3aun0nu0-nenar0rnqec1me YdiioBus peain3alluv MporpaMmmbl

Bo3pact o0yuyarommxcs: 11 -12ner.

Cpoxk peanu3auum nporpammsi: 1 royx o0y4deHus.

®opma 00yUeHHUs1 — OUHAs.

DopMbl OPraHU3alMH 3AHATHI: Ay TUTOPHBIE.

DopMBbI U PEKUM 3aHATHH:

3aHATHUS MPOBOAATCS MO TPYIIIIAM U BCEM COCTAaBOM OOBEIMHEHUS !

IPOCMOTP MYJIbTUMEIUNHHBIX MaTepualioB, paboTa 1o odpasiy, padoTa Mo HHCTPYKIIMOHHBIM Kap-

TaM, CXEMaM.



PesxuM 3ansaTuii:

1-2 rox oOyuenwus: 2 vaca B Hexento o 1 gacy. (72 4aca B rox)

Oxunaemble pe3yJbTaThl H CIIOCOOBI X OLEHKU !

Ilpeomemmnoie pe3yromamel:

3HaTh rpaduyeckuii A3bIK OOILICHMA, Tepelaud U XpaHeHHsT UHPOPMALUU O MPEIMETHOM
MHpE C TTOMOIIBIO PA3TUYHBIX TPAPUUECKUX METOAOB, CIIOCOOOB U MPABUI OTOOPAKECHHS €€
HAa TUIOCKOCTH, a TAK)Xe MPUEMOB CUUTHIBAHUS;

OBJIAJIETh CIOCOOAM CO3JaHMSI TPEXMEPHBIX MOJeNeld U COOPOYHBIX €IUHHI] MAIIMHHBIMHU
METOJaMHU. 0O3HAKOMSATCSI C OCHOBAMH TEXHUYECKOTO YepUYEHHs M pabOThI B CHCTEMaX TpeX-
mepHoro mojenupoBanuss KOMITAC-3D u FreeCAD.

MOJIy4aT HaBBIKU Pa0OThI C TEXHUYECKON JOKyMEHTAIMEH, a TaK)Ke Pa30BBIOT HABBIKU II0-
HcKa, 00pabOTKH 1 aHAIM3a HH(POpMAIIUH;

Pa30BBIOT HaBBIKH 0OBEMHOIO, MPOCTPAHCTBEHHOTO, JIOTHYECKOTO MBIIUICHUS U KOHCTPYK-
TOPCKHE CITIOCOOHOCTH;

o3HakomsTcs ¢ 3D npuHTEpOM;

Hay4yaTcsl MPUMEHATh M3YYCHHBbIE MHCTPYMEHTHI MPHU BBITOJIHEHUU HAayYHO-TEXHUYECKUX
IPOEKTOB;

MOJTy4YaT HeOOXOAMMBIC HABBIKH JIJISl OPraHU3AIMN CAMOCTOSTEITLHON pabOTHI;

ITOBBICAT CBOIO I/IH(I)OpMaI_[I/IOHHYIO KYJIbTYPY.

Memanpeomemmnbwie pe3yibmamot.

MMETh TBOPYECKOE MBIIIJIEHHUE, JIOTHUECKOE U MPOCTPAHCTBEHHOE MBIIIIIEHUE, CTATUUECKHUX,
JUHAMHYECKHUX IIPOCTPAHCTBEHHBIX MPECTABICHUN;

OCBOSIT pa3Hble CIIOCOOBI pelIeHus Mpo0IeM TBOPUECKOTO U TEXHUUECKOTO XapaKTepa.
Pa30BBIOT YMEHUE CTaBUTh LIEJIM - CO3[aBaTh TBOPUYECKHE PabOThl, TUIAHUPOBATH JOCTHXKE-
HUE 3TOH 11eJIi, KOHTPOJUPOBATh BPEMEHHBIE U TPYAOBbIE 3aTpPaThl, CO37aBaTh HATJISIIHbIE
JUHAMUYecKHe rpaguueckue 0ObeKThl B poliecce paboThl;

10JIy4aT BO3MOYKHOCTb OLIEHUTH IIOJIyYE€HHBIN pE3yJbTaT U COOTHECTH €0 C M3HAYaJIbHBIM
3aMBbICJIOM, BBITIOJHUTB 10 HEOOXOIUMOCTH KOPPEKIUIO JINOO pe3ysbTaTa, JIN00 3aMbICIa.
yMeThb (POpMHpOBATh dJEMEHTApHbIE KOHCTPYKTOPCKHE YMEHHUS MpPeoOpa3oBbIBaTh QopMy

npeaAMETOB B COOTBCTCTBUU C MPCABABIACMBIMU Tpe60BaHI/IHMI/I;

Jluunocmmuvwie pe3yibmamol’

HMETH UHTEPEC HA IMTO3HAHHUEC MHUpPaA C TIOMOIIIBIO KOMITBIOTCPHBIX TEXHOJIOTHiA.



- yMeTh (JOPMUPOBATH KPUTHUECKOE M TBOPUECKOE MBILIUICHUS YyYallUXcs, YMEHHUE YBHUJIETb,
c(OpMyIIUPOBATh U PEIIUTH POOIEMY

-y 00y4aroImuxcsi BO3PacTeT TOTOBHOCTH M CIIOCOOHOCTh K CAMOPa3BUTHIO;

- MOSIBUTCS M OKPEIHET MOTUBALIMS TBOPUYECKOM AESATEIBHOCTH;

- IOBBICUTCSI CAMOOLICHKA HA OCHOBE KPUTEPUEB YCIIEIIHOCTH 3TOM JAEATEIbHOCTH;

- TOSIBSITCS HABBIKM COTPYAHHYECTBA B PA3HBIX CHUTYAIIMSIX, YMEHHE HE CO3/1aBaTh KOH(DIUKTHI
Y HAXOJIUTh BBIXO/IbI U3 CHOPHBIX CUTYaIUH;

- BOCIHTAIOTCS 3TUYECKHE YYBCTBA, MPEXKJIE BCEro AOOPOKENATEIBHOCTh U SMOIMOHAIBHO-

HPAaBCTBCHHAA OT3bIBUMBOCTD.

(I)OprI H MOPAAOK NMPOBECACHUS l'[pOMe?KyTO‘-IHOﬁ arrecranus

OrneHka ycBOEHHUSI MPOTpaMMbl ITPOU3BOJUTCS HA OCHOBE HAOMIOJEHUN 3a Tekyliend pado-
Toii oOydatonuxcs. [1o uToram pe3ynpTaToB Ompoca, OCYIIECTBIIEMOTO B YCTHON, TUCHbMEHHOU
TECTOBOH (hopme, pe3yabTaTOB MPOBEPKH 00sA3aTEINBHBIX Tpaduieckux padboT. Mitorom ycBoeHus
MPOrpaMMbl MOTYT OBITh y4acTHe O0y4YalOIUXCsl B PAfOHHBIX U 00JIACTHBIX KOHKYPCaX U OJHMM-
MUaJax Mo KOMIBIOTEPHOU TpaduKe U YePUCHHIO.

HavanpHblil — npoBoauTcs B Hayane yuyeOHoro roja. Ero nenb — nepBoHavagbHasi OLEHKa
3HaHUN U yMEHUN 00ydaromuxcsl.

Texymuii — B TedeHue yue6Horo roja. Ero nenb — onpenenuts creneHb yCBOSHHUs o0yva-
IOIUMHUCS Y4eOHOT0 MaTepuana, moaoop Hanbomee 3hPEeKTUBHBIX METOJOB OOYUECHHUS.

[IpmexxyTouHBIi — B KOHIIE yuyeOHOro rojaa. Ero nenbp — onpenenutbh U3MEHEHUE YPOBHS
pa3BUTHUSL CHOCOOHOCTEM OOyuarouuxcs, MOJTy4eHHE CBEJIEHUM JUIsl COBEPIICHCTBOBAHUS IPO-
rpaMMbl 1 METOJJOB OOyUEHHUS. .

HTorom peanuszanuu JIOMOJHUTENBLHON 0011e00pa3zoBaTenbHOl (001epa3BUBatOLIE) Mpo-
IPaMMBbI SIBIISIETCS KOHTPOJIbHBIA ypoK. Ha KOHTPOJIBHOM YypOKEe MpOBEpsieTCsl TeOpeTHyYecKas u
MpaKTHYeCcKasi MOJIrOTOBKA YyYalluXcsl. YPOBHU OCBOECHHS MPOrpaMMbl — BBICOKUH, CpEeIHUH,
HU3KHI. MeToI0M NPOBEPKH TEOPETUUECKUX 3HAHUM SBISETCS YCTHBIN OIpPOC.

ATTeCTaIII/IHZ TCKYyIIas, MPOMCIKYTOUHA.



YyeOHO-TEMAaTHUECKNI IIIaH

Ne OCHOBHBIE TEMBI Kon-Bo gacos Beero |[POPMBI TEKyIIIETO
Sy Teopus | IIpakTnka KOHTPOJIA 1 TIPO-
1 rox oOyuenus 72 yaca "
MEXYTOUYHOM aT-
1. BBecHIe ) 2 [Kparkuii orrpoc mo
T R
2. | N3yuenne 0CHOB TEXHHMUYECKOTO YEPUCHHS 1 3 4  KpaTkuii onpoc 1o
3. | 3nakomctBo ¢ nporpammoii«KOMIIAC- 2 2 4  |Kpartkuii onpoc no
lalmy
Kpartkuit onpoc no
4. | Joxymenrt - Ueprex. 2D-monenupoBanue 1 3 4
TeMe; Telaroruyie-
Kpatkuii onpoc o
5. | Hokymenrt - Jlerans.3D-MmonenupoBanue 2 6 8
TeMe; Ieaaroruye-
HAaKOMCTBO C IIPOIPAMMOM « ». aTKHUH OIIPOC 110
3 FreeCAD K
6. 2 6 8
Bepcrak «Part» TeMe; IeJaroruye-
ITocTpoeHne TpexXMEpHON MOJIEIH C UC- Kpartkuit onpoc no
7. I0JIb30BaHUEM TAHENH IIPUMHTHBOB. 4 6 10 TEME;
Me1aroruyeckoe
Kpatkuii onpoc 1o
8. . 4 8 12
3D-mreuats TPEXMCPHBIX MOACIICU TEeMe€; megarorunye-
Coznianue MHIMBUyadIbHBIX TBOPYECKUX becena;
9. 4 14 18
IIPOEKTOB MeAarornyeckoe
Ilenarornyeckoe
10. PaboTa Ha MIIaHOBBIX MEPONIPHUSATHUSAX 0,5 3,5 4 HaGIIOICHNE;
pe3yIbTaThI CO-
11. Hrorosoe 3ansarue 0,5 15 2 Ilenaroruieckoe
HaOIIONeHne
Hroro 3a roxa:
1 rox oOyuenus 216 yacos
1. Beenenue 2 o |Kparkuii onpoc 1o
T. B.
2. | 3y4eHne OCHOB TEXHMYECKOTO YEPUEHHS 1 3 4 |Kparkuii onpoc o
3nakoMcTBO ¢ nporpammoit «KOMITAC- Kpatkuit onpoc 1o
3. 2 2 4

3D»

TEMCE, IIcJarorudc-




Kpatknii onpoc o

4. | HoxymeHrt - Ueprex. 2D-monenupoBanue 1 3 4
TeMe; reaaroruye-
Kpatkuii onpoc o

5. | Hoxyment - Jlerans.3D-monenupoBanue 2 6 8
TeMe; reaaroruye-
3nakoMcTBO ¢ mporpammoit «FreeCADy. 6 g KpaTkuit onpoc mo

6. 2

Bepcrak «Part» TEME, IICIarorute-
ITocTpoeHne TpeXMEpPHON MOJIEIIH C UC- Kpartkuit onpoc no
I M0JIb30BAHUEM TaHeNu IPUMHUTHUBOB. 4 6 10 TeMme;
Ie1arOrMyecKoe
Kpartkuit onpoc no
8. 4 8 12
3D-ne4ath TPEXMEPHBIX MOJIEIICH TCME, Tieiarorude-
Cozntanue MHIMBUyadIbHBIX TBOPYECKUX becena;
9. 4 14 18
MIPOEKTOB Me1arOrMYecKoe
Ilenarorngeckoe
10. PaboTa Ha TUIaHOBBIX MEPONIPHUATHUIX 0,5 3,5 4 HAGITIOICHHE;
DE3VIILTATHI CO-
Hroro 3a roxa:
1 rox oOyuenus 144 yacos
1. Beenenue 2 2 Kpartkuii onpoc no
T R

2. |3ydeHue ocHOB TEXHUYECKOTO yepueHus |4 2 6 Kpatkuii onpoc no

3 3HakoMcTBO ¢ nporpammoit «KOMITAC- 2 2 4 Kpatkuii onpoc
3Dy [MoTeMe; Ieaaro-

4 JlokymeHT - Yeprex. 2D-MmonenupoBanue |2 8 10 Kpatkuii onpoc

oteme; rneaaro-

5 JlokymeHT - Jlerans.3D-MonenmupoBanue |6 12 18 Kpatkwuit onpoc

oteme; rneaaro-

5 3rakomMcTBO ¢ Tiporpammoit «FreeCAD». |6 10 16 Kpatkwuii ompoc 1o
Bepcrak «Part» TEMe; TIeJarornye-
[locTpoeHne TpeXxMEepHOH MOJIENH C UC- 4 18 22 Kpatkuii onpoc no

7 |nonb3oBannem manemm PUMUTHBOB. TEME;

e1aroruyeckoe




8 3D-meuath TpEXMEPHBIX MOJIETIeH 4 20 24 Kpatkwuii onmpoc
moTeMe; meaaro-
9 Co3nanre MHIUBUAYAIbHBIX TBOPUYECKUX |4 32 36 becena;
[IPOCKTOB Mearornieckoe
PaboTa Ha TUTAHOBBIX MEPOIPHUATHUIX 0,5 3,5 4 [lemarornyeckoe
10. HAOJIIOIEHHE;
DE3VIILTAThI CO-
Hroro 3a roxa: 35 109 144
2 rox oOyueHnus 216 yacos
Kparkuit onpoc no
12 Bsenenune. Unctpyxrax no T.b. 2 2
T.B.
Kparkuit onpoc
[Iporpamma «FreeCAD». Bepcraku «Party, MoTeMe; MeJaro-
13 . ‘ 8 16 24
« Part Designy, «Ship», «Draft». THYECKOe HaAOIII0-
JICHHE
Kparkuit onpoc
[TocTpoeHne TpeXMEPHON MOJIEIH C UC-
8 IIOTEME; TIENATO-
14 | monb30BaHUEM HHCTPYMEHTOB Pa3IUYHBIX 20 28
rHYecKoe HalJro-
BEPCTAKOB.
JICHHE
Kpatknii onpoc
oTeMe; mearo-
15 | [Ipuemsl coeqMHEHMS OTAETBHBIX AeTaiel 6 16 22
ruyeckoe Haluro-
JICHHE
6 Kpatknii onpoc
[Tpuembl 10pabOTKH 1 0OPaOOTKH MOBEPX- noTremMe; neaaro-
16 16 22
HOCTH JIeTasiel ruyeckoe Haliro-
JICHHE
BrImoHeHNe HHIUBU YA TbHBIX W KOJUTCK- 12 [Tegarornyeckoe
17 100 112
TUBHBIX MTPOEKTOB HaOI0IeHUE
[Ienarornuyeckoe
18 PaboTa Ha MJIaHOBBIX MEPOTIPUATUAX 0,5 3,5 4 |HaGmonieHHE;

[pe3yJbTaThI CO-

10




[PEBHOBaHMI1

19

[leqarornueckoe

Hrorosoe 3austue 0,5 15 2  |HaOmroneHue

HToro 3a roxa: 43 173 216

HUTOrO: 78 282 360

Copnep:xaHue mporpaMMel
1 rox oOyueHus

1. Bsenenue
1.1.  Teopus: becena no npaBuiaM nosefeHus oOyvaromuxcs B kiyoe. MHCTpykTax 1o
TEeXHUKE 0€30IacHOCTU paboThl ¢ KOMIIBIOTEPHOM TeXHUKOW. Opranuzanus paboThl B KOM-
nbploTepHOM Kiacce. [IpaBuiia mepecedeHnss aBTOMOOMIIBHBIX M JKEJIE3HBIX JI0POT.
1.2. Teopwus: Pa3Butne HOBBIX TEXHOJOTHH. 3a7auu U POOIEMBI Pa3BUTHS TEXHOJIOTHIA
B COBPEMEHHOM JKU3HHU.

2. H3yueHHe OCHOB TEXHMUYECKOTO YEepUECHHS
2.1.  Teopus: Bunel nuznenuit 1 KOHCTPYKTOPCKUX TOKYMEHTOB. O0IMe onpeeneHus.
2.2.  Teopus: [IpaBuna odopmieHHs depTexKel: IMTPUXOBKA B pa3pe3ax U CEUCHUsX, JIU-
HUU yepTexa U UX 00BojKa, HIpU(DTHI, pa3Mepbl, OYKBEeHHbIE 00O3HAUEHUsI HA YepTekax,
MaciTalbl, GopMaThl YePTEKEH, CTAaHAAPTHI.
2.3.  Teopus: [IpoekiinoHHOE YepueHHE: IPSIMOYTOJIbHBIE MPOEKIIMH, PACTION0KEHUE BU-
J0B (IIpOEKLMii) Ha YepTe’kax, HOCTPOEHUE MPOEKINI FeOMETPUUYECKUX TeJl, pa3pe3bl U ce-
YEHMUSL.
2.4.  Ilpaxtuxa: TectoBoe 3aganue - UepTex OT pyKH

3. 3nakomcTBo ¢ nporpammoit «KOMITAC-3D LT»
3.1. Teopus: Tunsr gnokymeHnToB Kommac 3D. Tumbl daiinoB. OCHOBHBIE KOMIIOHEHTBI
nporpammsel. UHTEpdEiic.
3.2. KonrtekcTHble MeHIO. [J1aBHOE MEHIO U NTaHEIN HHCTPYMEHTOB
3.3. Teopus: O6mue npuemsl padoTel. KommakTHast manesns. [laHens CBOWCTB.
3.4. Teopus: UHCTpyMeHTaIbHas MaHENTb.
3.5. Ilpakrtuxka: TecroBoe 3amanne —2Da3cku3

4. JlokymeHT - Ueprex. 2D-MonenupoBanue
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4.1.Teopusi: OdopmiieHHE YepTeka
4.2.  Teopus: IlapameTpsl TEKyIIEro 4eprexa
4.3.Teopus:Mcnonb3oBanue BuoB. [lomydenne n3o0paxxeHns B pa3HbIX MacmTadax
4.4. Teopust: bubnuorexkun
4.5. Ilpaktuka. TecroBoe 3amanue - 2D-uepTex Mo MoaeIH
5. Jokymenr - Jlerans.3D-monenupoBaHue
5.1. Teopus: Pabouyee mpocrpanctBo. [epeBo monenu. KomnaktHas nanens. Ilanens
CBOMCTB. DCKH3.
5.2.  Teopus: BecnomoratenbHas reoMeTpus.
5.3. Teopus: Cozganue MOAEIH C MOMOIIBIO Onepanuy BeinaBiuBanue u Boipe3ats Bol-
JIABIINBAaHUEM.
5.4. Teopus: JlonoIHUTENbHBIE TIEMEHTHI: (PaCKU, CKPYTIJICHUS.
5.5. IIpakrtuka: TectoBoe 3amanue - 3D-00BEKT 11O MOIETH.

6. 3nakomctBO ¢ mporpammoii FreeCAD

6.1 Teopusi: Uatepdeiic. OCHOBHBIE KOMITOHEHTHITPOTpaMMbI. BB TOKYMEHTOB.
6.2 Teopus: O6mue npuems! pad6otsl. Bepcraku. Komanausie nanenu. Ilanenu un-
CTPYMEHTOB.

6.3 Teopus: [epeBo mpoekta. Pemaktop cBoiictB. @aitier STL, BREP, FCSTD u nx
KOHBEPTUPOBAHHUE.
6.4 Teopus: Bepcrak «Part»
6.5 Ilpaktuka: TecToBoe 3aanue —puemsl paboTsl B mporpamMmme FreeCAD
7. TlocTpoeHnue TpeXMEpHON MOJIENH C UCTIOJIB30BAaHUEM IaHEIH IPUMHUTHBOB.
7.1 Teopus: MHCTpyMEHTAIbHAS TAHENIb IPUMUTHUBOB
7.2 Teopus: Buasl npuMHTHBOB
7.3  Teopus: bynesbie onepanun
7.4I1paktuka: [Toctpoenne 3D-00bekTa 110 oOpasiry.
8. 3D- meyath TpeXMEpHBIX MOJIEIIEH
8.1.Teopus: 3D-npuntep. [Ipumenenue 3D-IpUHTEPOB B pa3IMUHBIX chepax yeIoBeUeCKOM
nesrenbHOCTH. TexHuka 6e3omacHocTy npu padote ¢ 3D-npuHTEpaMy.
8.2.Teopus: 3nakomcTBO ¢ Mojaenbio 3D-npunTepa «Picaso». [IporpammHoe obecrieueHne
«Poligon 2,0».
8.3.IlpakTuka: Ileuats nepsoii 3D-mMofenN € UCNOJNB30BAaHUEM PAHEE CO3/IAHHOTO B IIPO-
rpamme «FreeCAD» 3D-o6bekTa

8.4.Ilpaktuka:Iloctpoenue 3 D-mMoaenu, mo cOOCTBEHHOMY 3aMBICITY
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9. Co3naHue UHAUBUIYATbHBIX TBOPUYECKUX ITPOECKTOB

9.1Teopust: Beidop npoekra. Coop HHPOpMAIIIH [TO TEMaM IPOEKTOB.

9.2I1pakrtuka: M3rotoBienue neraneit npoekra Ha 3D npunrepe.

9.3I1pakTuka: COOpKa KOHCTPYKIMH JJISUHINBUIYATbHBIX TBOPUYECKUX IMPOCKTOB.

9.411paktuka: [loaroroBka 10KyMEHTAMH 110 WHIUBUAYAIbHBIM TBOPUECKUM MPOECKTAM.
10. Pabota Ha MIaHOBBIX MEPOIPHUATHIX KIyOa

10.1TTpakTuka: [lonroroBka K BbICTAaBKaM pa3IMYHOrO YPOBHSI.

10.2[IpakTtuka: [ToaroroBka Kk COpeBHOBAHUSM JIMYHOT'O YPOBHSI.

10.3IIpaktuka: [ToaroroBka K 3auTe MHAUBUAYAJIbHBIX TBOPUYECKUX MPOCKTOB.
11. Urorooe 3ausitue

11.1.Teopus: 3auTanHANBUIyaJIbHBIX TBOPYECKUX ITPOEKTOB.

11.2.Teopus: [ToaseaeHue HToroB paboOThl TBOPUYECKOTO OOBETUHEHHUS 32 TO/I.

2 roa o0yueHus

12. Beenenue. Muctpykrax no T.b.
12.1. Teopus: becena no npaBuiiam nosejeHus ydyammxcs. MHCTpykTax no TexHuke 6es-
OMACHOCTH PabOThl ¢ KOMIBIOTEPHON TexHUKOW. Opranusanusi paboTbl B KOMIBIOTEPHOM
KJiacce.
12.2. Teopus: [IpaBuna nepecedeHns aBTOMOOMIIBHBIX U KeNE3HBIX JIOPOT.
12.3. Teopus: I1nan 3ansTuit Ha ydeOHbIi roa. IlocTaHoBKa 3a1a4M 1O MpeIBAPUTEIBHO-
MY BBIOOPY TEM IS MHAWBHIYaTbHBIX M KOJUIEKTUBHBIX ITPOEKTOB.
13. TlpoextupoBanue B mporpamme «FreeCAD»
13.1. Teopus: Bepcrak «PartDesigny»
13.2. Teopus: ®opmoobpasyrouue onepaunu. Onepanus BblJaBIUBaHUE.
13.3. Teopus: Komanna «Kapmany
13.4. Teopus: [IpuBS3KM 1 OTpaHUICHUS

13.4. Ilpakrtuka: [loctpoenue 3D-00bekTa o oOpasiy.

14. TloctpoeHue TpeXxMEpHON MOJIETH C UCIIOJIb30BAHUEM HHCTPYMEHTOB Pa3IN4HbIX
BEpPCTAKOB.
14.1. Teopus: MeTosabl OCTPOEHUS TBEPAOTETBHBIXMO/IEIEH.
14.2. Teopus: OnepalMu«BBITATUBAHUE) U «BPALICHUE.
14.3. Teopus: [TocTpoeHue Mozemneii: 00oouka,packa u CKpyTICHHE.

14.4. Teopus: CrnoxHBIC OTIEPAIMH ITOCTPOCHHS MOJIETIEH JeTaleH.
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14.5. [IIpakrtuka: [Toctpoenune 3D-o0bekTa mo obpasiy.
15. IIpuemsl coeqMHEHMS OTAEIBHBIX AeTajIel
15.1Teopus: Paznuunble BUABI COEAUHEHUN eTalel
15.2 IIpakruka: Ckielika pa3IMyHbIX MaTEPUAIIOB.
15.3 [Ipakruka: BunToBBIC COCTMHEHUSI.
15.2 TIlpakrtuka: [TogBuKHBIE COSAMHEHUS
16. Ilpuemsl 1opaboTKu 1 00paOOTKM MOBEPXHOCTH JIETaJICH
16.1 Teopus: HeobxoaumMocTh U BUIBI JOPAOOTKH M 0OPaOOTKH MOBEPXHOCTH JIeTajIei
16.2 Ilpaktuka:YpaneHue NOAJNEPKUBAIOIIUX 3JIEMEHTOB, BbIPABHUBAHUE «CTYIIECHEK»
HAaIlOBEPXHOCTHU JETAJICH.
16.2 Ilpaktuka:O0paboTKa ¥ MOATOTOBKAa K MOKpackeaerayneil. Tumel Kpacok M METOJbI
UX HaHECEHHUsl.
17. BrbinosHeHHE UHAMBUAYAIBHBIX U KOJJIEKTUBHBIX IIPOEKTOB
17.1 Teopus: Bpibop TeMbl IpOEKTA: CTPOUTENBHBIN MaKeT, MOJIeib KOpalJsi, MoJieIbaB-
TOMOOWJIS U T.II.
17.2 TIlpakrtuka: M3roroBnenue yeptexke. [loqroroska JOKyMeHTAIUH.
17.3 Ilpakrtuka: M3rotoBieHue 3eMeHTOB KOHCTpYKuuii Ha 3D-nipunTepe.
17.4 Tlpaktuka: COOpKa MaKeTOB U KOHCTPYKIIUH.
17.5 TIlpaktuka: Okpacka U OKOHUATEIbHAs OTAEIKA.
18. Pa0ota Ha MIaHOBBIX MEPONPUATHIX KIyOa
18.1 IIpaktuka: [TonroToBKa K BEICTaBKaM pa3IM4YHOTO YPOBHSL.
18.2 Ilpakrtuka: IlogroroBka Kk COpeBHOBAHUSIM JJUYHOTO YPOBHSI.
18.11Ipaktuka: [TogroToBka K 3aliMTe HHANBUAYAIbHBIX TBOPUECKUX MPOEKTOB.
19. Urorosoe 3aHsTHE.
19.1 IlpakTuka:3amuTauHANBHyaIbHBIX TBOPYECKUX ITPOEKTOB.

19.2 TloaBeneHue UTOroB pabOTHI TBOPUECKOTO OOBETUHEHUS
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6. Meroaudeckoe oOecrieueHUE MPOrPaMMBbl

Ne Tema ®dopma Mertoibl U Tipu- JnaakTu- Texnuueckoe |DopMbl moABE-
POrPaMMBI 3aHATUN €Mbl OpraHu3a- | YecKHuil Ma- OCHAIIIEHHE | JCHHS UTOTOB
1uu o0pas3oBa- TepHan
TEJIbHOU PO~
rpaMMBbI
1 rox oOyueHus
1 | HWactpyk- | I'pynmoas YcrHoe usno- HNuctpyk- IK, Kpatkwuit
Tax 1o JKEHUe U IIPOEKTOP, OIIpoC 110
T. b. 3KpaH T. b.

2 | Wzyuenme | I'pynmoBas YcTHOE u3io- O6pasipbr; [IK, Kpartkuit
OCHOB T€X- JKEHUE; 00bsiC- MHTEPHET IIPOEKTOP, OIIpoC 110
HUYECKOTO HEHHUE; JKpaH TeEMe
YepueHUs pabora 1o 00-

pasiy

3 | 3nakomctBo | I'pynmoBast | YcrTHOE U3J0- O6pa3upbl; IIK, Kparkuit
C cHUCTEMOM JKEHHE; 00bsIC- | HMHTEPHET; MIPOEKTOP, OTIpOC MOTEME;
KOMIIAC- HEHUE; JKypHAaJIbI; JKpaH neaaroruye-

3D pabota 1o o0- KHHUTU cKoe HabJIto-
pasny JIeHue

4 | HokymeHt - | ['pynmoBas YcrTHOE u3io- OO6pasibr; 1K, Kpartkwuit

Yeprex. xeHue; OObsic- | MHTEpHET; IIPOEKTOD, OIIpOC MOTEME;
2D- HEHUE; KypHAJIbI, 9KpaH nejaroruye-
MOJIETTUPO- Pa6ora no 00- KHHUTU cKoe Ha0ro-
BaHUE pasiy JeHUE

5 | Hoxkyment - | ['pymnmoBas YcrHoe usno- O6pa3iibr; IIK, Kpatkwnit
Herans.3D- XKeHue; 00bsc- WHTEPHET; MPOEKTOP, OMpPOC MOTEME;
MOJIETTUPO- HEHUE; KYpHAJIbI, 9KpaH nejaroruye-

BaHUE pabota o 00- KHHUTU cKoe HabJIto-
pasiy JIeHUE
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3nakomMcTBO | I'pynmoBas | VYcrTHOE U3ino- O06pa3upr; 1K, Kpatkuii
C CUCTEMOU JKEHUE; 00bsIC- | HHTEPHET; IIPOEKTOD, OIIpOC MIOTEME;
FreeCAD. HEHUE; KypHAJIbI, JKpaH nearoruye-
Bepcrak pabora 1o 00- KHHUTH CKOe Ha0JIro-
«Part» pasny JIeHue
[Toctpoe- ['pynmoBas YcrHoe usio- OO6pas3ipr; [IK, Kparkwnit
HUE Tpex- JKEHHE; 00bsIC- | HMHTEPHET; MIPOEKTOP, OIIPOC MOTEME;
MEpHOH HEHUE; KYpHAJIbI, 9KpaH nejaroruye-
MOJIETIH C CaMOCTOSITEIIb- KHHUTU cKoe HabJIo-
HCII0JIb30- Has pabora JIeHUE
BaHUEM
MaHeNu
MIPUMHTH-
BOB.
3D-nevary | ['pynmoBas; | YcTHOE U3Ino- O6pas1pbr; [IK, Kpartkuit
TpexMep- | TBOpYecKas | >KEHue; o0bsiC- | HHTEpPHET; MIPOEKTOP, OIIpPOC MOTEME;
HBIX MOJIe- | MacTepcKas HEHHUE; JKypHAaJIbI; JKpaH neaaroruye-
neun CaMOCTOATEIb- KHHUTHU 3DmpunTep. CKO€ Ha0JIIo-
Has paboTa JeHUE
Co3pmanne | I'pynmosas; YcTHOE n3110- O6pasibr; IIK, becena;
UHAMBUAY- | TBOpUECKas | >KEHHE; OOBsAC- | HHTEPHET; 3DmpunTep, neaaroruye-
AJIbHBIX MacTepcKast HEHUeE; KYpHAJIbI, py4YHOI UH- cKoe Ha0uto-
TBOPUYECKUX CaMOCTOSITEIIb- KHHUTU CTPYMEHT, JeHUE
IIPOEKTOB Has paboTa KJIeH,
aKpUJIOBbIE
KpacKu
Pabora na | I'pynmoBas; | YcTHOE U3J0- O06pa3ipr; 1K, Ilenarorunye-
IUTAHOBBIX | TBOpYECKas | JKEHHUE; 00bsAC- | HHTEPHET; IIPOEKTOD, cKoe HabJIto-
MepOonpus- MacTep- HEHUE; 9KpaH JIEHUE;
TUSX KIyOa | cKas; co- CaMOCTOSITENb- 3DmpunTep pe3yNbTaThI
pEBHOBaHUE Has paboTa COpPEBHOBAaHMM
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Hrorosoe | I'pymnmosas; | YcTHOE U310- O06pa3upr; 1K, Ileparoruye-
3aHSITHE TBOpYECKasi | KCHHE; Oecea; | WHTEPHET; MIPOEKTOP, CKO€ Ha0ro-
MacTep- CaMOCTOSITEIb- 9KpaH JeHue
CKasl; Co- Has pabora 3DnpunTep
pEBHOBaHUE
2 ronx oOy4deHus

Beenenne. | I'pynmoBas YcrHoe u3no- HNuctpyk- IK, Kpatkwuit

Wuctpyx- KEHUE U MIPOEKTOP, OIIpOC IO
tax o T.b. 3KpaH T. b.
IIporpamma | I'pynmoBas YcrHoe usio- O6pa3iipr; IIK, Kparkwnit
«FreeCAD» JKEHHE; 00bsIC- | HMHTEPHET; MIPOEKTOP, OIIPOC MOTEME;
. Bepcraku HEHUE; JKypHAJIBI; 9KpaH nejaroruye-

«Party», « pabota o 00- KHWUIU cKoe Ha0to-

Part De- pasiy JIeHUE

signy,
«Shipy,

«Drafty.

[Toctpoe- I'pynmoBas YcrTHOE Hu3io- O6pasibr; 1K, Kpartkuit

HUE Tpex- XKEHUE; 00bsIC- | HHTEPHET; IIPOEKTOD, OIIpOC MOTEME;

MEpHOM HEHHUE; KYpHaJIbI; dKpaH neaaroruye-

MOJICIIN C pabora 1o 00- KHUTH 3DmpunTep. CKO€ Ha0JIIo-

HCIOJIB30- pasny JeHUe

BaHUEM
UHCTPYMEH-

TOB pa3-

JTUIHBIX
BEPCTAKOB.

ITpuemsbt I'pynnosas VYcerHOoe usio- O6pas1pbl; IIK, Kpatkuit
COETMHEHUS KEHHE; 00bsC- | HHTEPHET; 3DmpuHTEp, | OMpOC MOTEME;
OTJIEbHBIX HEHUE; JKypHAIIBI; py4YHOI UH- neaaroruye-

neranei paborta mo 00- KHUTH CTPYMEHT, CKO€ Ha0Iro-

pasiy KJIEH, JeHUE
aKpUJIOBbIE
Kpacku
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IIpuemsr I'pynnoBast | YcTHOE U3110- O06pa3upr; 1K, Kpatkuii
TO0paboTKH JKEHUE; 00bsIC- | HHTEPHET; 3DmpunTep, | ompoc moreme;
u 00paboT- HEHUE; KYpHAJIBI, py4YHOI UH- nejaroruye-
KM TIOBEPX- pabora 1o 00- KHHUTH CTPYMEHT, CKOe Ha0JIro-

HOCTH JIe- pasny KJIEH, JICHHE

Taneun AKpUJIOBBIC
KpacKu
Beimonne- | I'pynmoBasi; | YcTHOE u3lo- OO6pa3iipr; IK, [Tenaroruye-
HUE€ UHJU- | TBOpYECKas JKEHUE; WHTEPHET; 3DmpunTep, CKO€ Ha0Iro-
BUJyalb- | MacTepcKas Oecena; JKypHAJIbI; py4HOM UH- JIeHUE
HBIX U KOJI- 00BsICHEHHE; KHUTHU CTPYMEHT,
JICKTUBHBIX CaMOCTOSITEIb- KJIeH,
IIPOEKTOB Has pabota aKpUJIOBbIE
Kpacku
Pab6ora Ha I'pynmoBas; | YcrHoe usio- OO6pa3iisr; IIK, Ilemaroruye-
IUIAHOBBIX | TBOpYECKas | JK€HUe; 00bsIC- | HHTEPHET; 3Dmnpuntep, CKoe Ha0Jro-
Mepomnpusi- | Macrtep- HEHUE; JKypHAJIbI; py4YHOU UH- JICHUE;
TUSAX KIy0a | CKas; co- CaMOCTOSITENIb- | KHUTH CTPYMEHT, pe3ybTaThI
peBHOBaHHE | Has pabora KIIEH, COpPEBHOBAaHMI
aKpUJIOBBIE
KpacKu
Hrorosoe I'pynmnoBasi; | YcTHoe usino- O06pa31pl; 1K, [lenaroruue-
3aHATHE TBOpUecKasi | keHue; Oecena; | MHTepHeT. | mpoekTop, CKoe HabJIto-
Mmacrep- CaMOCTOSITEIIb- JKpaH JIEHUE
CKasl; Co- Has pabora
PEBHOBaHHE

B kauecTBe TeXHHMYECKUX CpCaCTB 06yqu1/I${ BBICTYIIAKOT KOMHBIOTepHI)II\/'I KJIaCC U MYJIbTU-

MEJIUNHBIN IPOEKTOP.

Kabuner JOJIKCH OBITH O6y'CTpOCH NEpCOHAJIbHBIMU KOMIIBIOTCPAMU C yCT&HOBO‘-IHOfI CUCTC-

moii Freecad 3D LT V 7-10.
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[IporpammHBIE CpencTBa, HCIOJIb3yeMble B YUEOHOW Mporpamme,

00J1a1a10T pa3HOOOPA3HBIMHU

rpadu4ecKUMU BO3MOXKHOCTSIMH, TOHSATHBIM MHTEp(deiicoM. DTH mporpammsbl pycu(pUInpoBaHbl,

YTO IIO3BOJIACT JICTKO U 6bICTpO X OCBOUTB.

Oobs13aTeJIbHBIIE MUHMMYM Fpaguyeckux pador

Ne I'padpuueckas padora Cnoco0 BbINOJIHEHUA
1. N300pakeHne MI0CKOH JeTalH ¢ 3JIeMEHTaMH Pyunoii
COIIPSDKEHUS U ICJICHUS OKPY’KHOCTU HA PaBHbBIE
YaCTH.
2. BrruepunBanue cpencrsamu Freecad 3D LT MAaIIMHHbBIN
M300pakeHMs IJIOCKOH JIETaH, COAePKAIIETO
COIPSKEHUS.
3. BrInonHeHne npoeKIMOHHOI0 YepTeka peameTa Py4Holi 1 MalIMHHBIN
(Moenu ) B CUCTEME JIBYX IJIOCKOCTEN MPOEKIIHIA.
4. BrinonHeHne NpoeKIMOHHOTO YepTesKa peaMeTa B Py4HO# 1 MaluMHHBIN
CUCTEME TPEX IIOCKOCTEN MPOEKIIUA.
S. BrInosHEHnE aKCOHOMETPUYECKON MTPOEKIUH 110 Py4HOli 1 MamIMHHBIM
IIPOEKIIMOHHOMY Y€PTEKY NpeameTa (MOJIEH
JIETaJIH)
6. MoaenupoBaHue TPEXMEPHOU MOJIENT HA MaivHHbBIN
KOMIIBIOTEPE T10 3CKU3Y 3arOTOBKH.
7. BrinosHeHne NpoeKMOHHOTO YepPTEKa ACTAIH. py4uHOU

[TocTpoeHue ee H30METPUUECKON TPOCKIIMHI

MaTepI/IaJILHO-TeXHI/I‘leCKoe OCHAIICHHUE IIPOrpamMmMbl.

l.

OT THIIA an/IHTepa) — 3-51(1", JKCJIATCIIbHO HCCKOJIBKUX PAa3HBIX IIBCTOB,

2. Oymara g npuntepa ¢popmara A4 (1 mauka - 500 nuctoB);

3.

KapaHJallu YepTexkHble, 3-4 yIIaKOBKU;

4. xapTtpuk 1uist npuHTepa (1 mwr.);
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5 PaGoyee MecTo It KaXKJ0T0 YUE€HHKA JIOJDKHO OBITh 000PYIOBAaHO B COOTBETCTBUU C €TI0 POCTOM

u umeTsh 11K, MOHUTOp, KJIaBUATYPY M KOMIIBIOTEPHYIO MBIIIb (MJIK HOYTOYK).

O6opynoBanue 1 MeOETb:

1.

11.

I1K (u3 pacuera 1 [1IK Ha 1 oOy4uaromerocst + 1 ais negarora);

OC: Windows XP u BrImie, Linux.

[Tporpammer: «kKKOMITAC-3D LTV12», «FreeCAD»,«Poligon», «Open Office».

JlonomHHUTEeNbHBIE TPOrPaMMBI:

AdobeReader 11.0

mp3 Player

Beixon B cetb HTEpHET.

Menua npoeKkTop, SKpaH.

Y4eOHbIe U KOMITBIOTEPHBIE CTOJIBI U CTYNIbSI B COOTBETCTBUU C POCTOM JETEH.

VY4eOHbIi (KOMIBIOTEPHBIN) CTONT | CTYI Ui MeAarora

Aynno KOJIOHKM WJIM HAyIIHUKH (13 pacueTa 1 mT. Ha 1 yueHUKOB).
KraccHas nmocka (kiiaccuueckasi Wi MHTEpaKTUBHAS ).

kadsr nns XpaHeHHs] MaTepUaIoB, MHCTPYMEHTOB U KOHCTPYKTOPOB

MaTepI/IaJ'IH U UHCTPYMCHTBI:

1.

1
2
3

Py4HoOi1 MHCTpYMEHT

2. Anporpad ¢ KoMIpeccopom
3.
4. Kneu: I1BA,Tutan, u ap.

AKpHIIOBBIE KPACKU

Kaxxnomy obyuaroniemycs HeOOX0IUMO UMETh:
TeTpaab WIH aTbOOM JIJIsl 3apHUCOBOK;
YepTEKHBIN KapaHJall U CTUPATEIbHYIO PE3UHKY;

(>kenaTenbHO) AIIEKTPOHHBIN HOCUTEND HH(DOpMALUU («DHIIIMIKY).
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Cnucok Jaureparypbl

Jlnst megarora:

1.

10.

11.

[Tporpamma oGmieoOpazoBarenbHbIX yapexacHuii. Yepuenue. / [Tox pen. B.B.
CrenakoBoil. — M.: ITpocsemenue, 2000.

[Iporpamma 0011e00pa3oBaTeNIbHBIX yupekaeHuii. Yepuenue. UepueHue ¢ dJeMeHTaMu
KommnbroTepHo# rpaduku. 10-11 kmaccsr. / Iog pen. B.B. CrenakoBoii. — M.: ITpocse-
menue, 2005.

CrenakoBa B.B. Metoandeckoe nocodue mo uyepueHuro rpadudeckue padboTel. — M.:
IIpocsemenue, 2001.

CrenakoBa B.B., Auucumosna JI.H., Kypuaesa JI.B., lllepmiesckas A.W. Yepuenue.
Y4eOHuK Ui yqanxcst oomeo0pa3oBaTenbHbIX yupexaeauii. / [Tox pexn. B.B.
CrenakoBoii. — M.: IIpocsemienue. 2003.

borBurHuKoB A.Jl., Bunorpanos B./l., Beimaenonsckuii M.C. Yepuenue. YueOHUK st
7-8 KiraccoB 00meodpazoBaTeNbHBIX yupexaeHuit. — M. Acrpens. ACT. 2003.
['opneenko H.A., CrenakoBa B.B. Yuebnuk s 9 kiraccoB 001meo0pa3oBaTeIbHBIX
yupexaenuii. — M. ACT. Actpens. 2003.

CrenakoBa B.B. MaTepuassl A OATOTOBKU U MPOBEACHUS SK3aMeHa yepueHus. 9
kiacc. — M.: [Ipocsermienue. 2002

CrenakoBa B.B. Pabouas TeTpaab o 4epueHuo JUisl yJaluxcst 00pa3oBaTeIbHbBIX
yupexaenuil. — M.: [Ipocsenienue. 2003

( Kaprouku —3aganus no yepuenuio. 8 kiacc. / Ilog pen. Crenakosoii B.B. — M.:
[Tpocsemienue, 2000.

[Tpeobpaxenckas H.I'. Ceuenne u pa3pessl Ha ypokax yepueHus. M3 onbita paboThl. —
M.: IIpocBemienune, 1986.

[Tporpamma o61eoOpa3oBaTenbHbIX yupexxaenuid. Texnonorus. TpynoBoe oOyuenue. 1-

4, 5-11 xmacc. — M.: [Ipocsemienus, 2005.

st o0yuaronmuxesi:

1.

2.

3.

CrenaxoBa B.B., Aancumona JI.H., Kypnaesa JI.B., Illepmieckas A.W. Yepue-
Hue. YueOHUK [ yJamuxcs o01meodpa3oBaTeNbHbIX yupexaeHuil. / [lox pen.
B.B. CrenakoBoii. — M.: [Ipocsemienne. 2003.
borBurnankoB A.Jl., Bunorpagos B./l., Bermmaenonsckuit U.C. Uepuenune. YueOHUK 115
7-8 KitaccoB 00meobpazoBaTenbHbIX yupexaeHuit. — M. Actpens. ACT. 2003.
['opneenko H.A., CrenakoBa B.B. Yuebuuk 11 9 kiaccoB 00111eo0pa3oBaTeIbHBIX

yupexaenuit. — M. ACT. Actpens. 2003.
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Hpnio:xkenune Nel

Kanennapubiii yueoHslii rpadpuk Ha 2022 — 2023 yyeOHbIi roj

1. IIpoao/KNTENBHOCTH Y4€0HOI0 rojaa:

- Hayaso y4yeOHoro roja 01 ceHTs0Ops;

- OKOHYaHHue yuyeOHoro roja — 31 mas.

2. KosimvecTBo yueOHBIX Henesb — 36.

Kanukysbr:

05.11.2022r. - 11.11.2022 r. (7 xaJleHIapHBIX THEH)

30.12.2022 r. - 08.01.2023 r. (10 xayleHAAPHBIX JTHEH)

25.03.2023 1. - 31.03.2023 1. (7 xaneHAapHBIX JTHEH)

3. 3ansaTHus B 00beIMHEHNH MIPOBOJASATCS B COOTBETCTBUM € PACIIHCAHUEM 3aHATHIA.
OO6muii 00beM y4eOHBIX B TOJ] 3aHATHH —216 Jacos.

4. ITpoao0IAKUTEJIBHOCTh U KOJTUYECTBO 3aHATHI B HeleJ10.

3 pa3a o 2 gaca B HeJIeJIo.

HpOI[OJ'DKI/ITeJ'IBHOCTB OJHOT'O 3aHATHA — 45 MHHYT.

[TepepbiB MeX Ty 3aHATUSAMH cocTaBisieT 10 MUHYT.
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Hpuioxenne Ne2

O1eHOYHbBIE MATEPUATIBI:

Bonpochkl mo TemMam:

1. UHCTPYKTAK 0 TEXHUKE 0€30ACHOCTH

1.1.
1.2.
1.3.

TexHuKa 0€30MACHOCTH Pa00Thl HA KOMIILIOTEPE

IIpaBuJa noBeaeHus B Kayoe

IIpaBuj1a nepeceyeHusi aBTOMOOMJIbHBIX M JKeJIe3HBIX JIOPOr

2. HN3ydyeHne 0CHOB TEXHUYECKOI0 YepUYeHHUs

2.1.
2.2.
2.3.
2.4.
2.5.

Oo0mue onpeaeeHuss KOHCTPYKTOPCKHX TOKYMEHTOB

IHHITpuxoBKa B pa3pe3ax U CeYeHUAX

JIvHuy yeprexa

dopMaThbl YepTeKken

PacnoJjokenne BUI0B (IPOEKIMA) HA YepTekax

3. 3nHaxomctBO ¢ nporpammvoii < KOMIIAC-3D LT»

3.1.
3.2.
3.3.
3.4.
3.5.
3.6.

OcHOBHBIEC KOMIIOHEHTHI nporpamMmbl. Unrepdeiic.

KoHTekcTHBLIE MEHIO.

I'1aBHOE MEHIO U MMAHEJIH HHCTPYMEHTOB

Ooume npueMbl padoTsl. KoMmnakTHas nanesb. [Ianean cBOWCTB.

HNHCTpYMeHTAJIbHAS TAHEb.

IManeas I'eomeTpus

4. JoxymeHrt - Yeprtex. 2D-MoxeaupoBaHue

4.1.
4.2.
4.3.
4.4,

OdopMiieHHe YepTeKa

ITapamMeTpbl TEKYIIET0 YePTEKa

HUcnojan3oBaHue BUIOB.

IHoayyenue n300pakeHus B Pa3HLIX MacCIITA0AX

5. JdokymeHT - Jleraan.3D-MoaeupoBaHue

5.1.
5.2.
5.3.
5.4.

5.5.

PaGouee npocTPaHCTBO.

JlepeBo MOaeJIH

BcnomorareabHast reoMeTrpms.

Co3ganye MoJaeJad ¢ NOMONILI0 onepanuy BoliaBjauBanue v Boipe3aTh BbI-

JaBJIUMBAHHEM.

I_[OHOJIHP[TCJII)HBIC 3JEMCHTbI: d)aCKl/l, CKpPVIJICHUSA

6. 3nakomcTBO ¢ cucremoit FreeCAD
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6.1. HNuTepdeiic. OCHOBHBLIE KOMIIOHEHTHI NPOrPAMMABI.

6.2. Bepcraku. Komanaubie maHeau

6.3. Ilaneay MHCTPYMEHTOB.

6.4. JlepeBO HPOEKTA

6.5. Bepcrak «Party»

7. 3D- meyatnh TpexXMepHBIX MoJeJaei

7.1. IIpumenenue 3D-IPpUHTEPOB B pa3JIMYHbIX c«l)epax YeJJ0BEYECKOH J1eATE/Ib-

HOCTH

71.2. IIporpammHuoe odecrieuenune A neyatu 3D-moaesnei.

7.3. Texuuka 0e300acHOCTH NpH padote ¢ 3D-npuHTEpaMu

7.4. KoHTpo0JIL YCTAHOBKH CTOJIA

7.5. Buabl I1aCTHKOB

8. Hucrpykrax no T.B. 2roa o0yuenus

8.1. Texuuka 0e30nacHOCTH NpH padote ¢ 3D-npuHTEpaMu

8.2. TexHuKka 0€30MACHOCTH IPH Pad0Te C KOMNIbIOTEPHOM TEXHUKOM

8.3. IIpaBujIa nepeceyeHnsi aBTOMOOMJIbHBIX M JKeJI€3HBIX JIOPOT.

9. Ipoextuposanue B nporpamme «FreeCADy.

9.1. Bepcrak «PartDesign»

9.2. dDopmoodpasyionme onepannu

9.3. Onepanus BLUIABJINBAHNE

9.4. Komanga «KapMman»

9.5. IIpuBsA3KH U OrPAHUYEHUA

10. IlocTpoeHHe TPEXMEPHOM MOJEJIH C MCI0Jb30BAHUEM HMHCTPYMEHTOB PAa3JIHUYHBLIX

BCPCTAKOB

10.1. MeToabl HOCTPOCHUS TBEPAOTEILHBIX MOEeH

10.2. Onepanuu «BLITATHBAHUE» U «BPALICHHE)

10.3. OGoJ0uKa

10.4. dacka U CKpYILJIeHHE

11. lIpueMbl coeTVMHEeHUS OTACIbLHBIX AeTAJeH

11.1. Crkaelika pa3JuYHbIX MATEPHATIOB

11.2. TloaroroBka aerajel K CKJIEHKe

12. lIpueMbl TOPAOOTKH U 00PAOOTKH NOBEPXHOCTH JAeTaAJIel

12.1. Heo06x0a¥MMOCTL U BUABLI A0PA0OTKH U 00PAOOTKH HOBEPXHOCTH AETAJICH

12.2. TloaroroBKa MOBEPXHOCTH JECTAJIN K OKPACKE

12.3. HHcTpYMeHT st 00padOTKH NOBEPXHOCTH JeTaIel
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12.4. Buabl KPacoK M CIIOCOOLI X HAHECEHHUS HA MOBEPXHOCTH JAeTaJIel

7. YcjaoBus peajn3aliii IPOrpaMMbl

Co0J1101eHM e TOPSAKA BHINOJHEHNS 3aAHNA
Ilepen Bamu .......... Ha3BaHUeE IIPEAMETA).
BaMm OopeacTouTr OTBETUTH HA BOOPCHIL:

1Kak moctpouTth aetanu ( ) IO UMEIOLINMCS YEPTEKAM.

2. Kak 1o onucanumo OCTPOUTH UMHUTALIHIO ..........

3. Kak cIipoeKTHpOBATh ..........

4. Kak BBIIIOJHUTh C6ODKV QJICMCHTOB.

5. Kak cOXpaHHUTb HOJHYIO COOPKY.

6. Kak mpoBepuTh, YTO IPH 3aIIycke cOOpoYHOro dhaiia Bce JeTaan KOPPEKTHO 0TOOPaKarTCs.
B roToBoM BHUJIE ¢ pacIIUpEHUEM .Stp YV Bac UMEIOTCS AeTaau: cranks, seat asm, seat clamp,
wheel _asm.

1. Kak co0irofast Bce YKa3aHHbIC Pa3MEPhl, TOCTPOUTE ACTAIU 110 HMEIOIMMCS YepTEIKAM.

2. Kak co3mate IMIMHOP ¢ BHEIIHUM auamMeTpoM 42 MM u BeicoToil 12 mM. Kak co3marsk oTBeEp-

CTHC B TMJIIMHAPE = 20 mm. Kak PasMCCTUTL 110 OJHOMY ITOAMIUITHUKY HAa BTYJIKC KOJICCA C KaXK-

JIOW U3 CTODOH.

3. Kak co31a15b ......... OPUEHTHUPYICh Ha UMEIOIINECS JIEMEHTEI U YUUTHIBAS Pa3MEPEIL.

4. Kak BBIIOJHHUTE COOPKY ........ \

5. Kak coxpaHMTh MOJHYIO COOPKY, BKJIIOYAIOIINE BCE AETAIM KOHCTPYKIMK B Bamy manky u
BBIMTH U3 IPOrPaMMEI.

6. Kak 3anmycTuTh IporpaMMy U IPOBEPUTE, YTO Baira c6opka OTKphIBAE€TCSI KOPPEKTHO.

3HaHue NEPBOHAYATIHLHOTO TpapuecKoro sS3bpIKa XpaHEHUs U Tiepeaun nHdopMaIuu

3HaHUE TEXHOJOTUYECKHUX CITOCOO0B O0TOOpakeHHsI MH(GOPMAITUU Ha TUIOCKOCTH

3HaHue U NpUEMBI U3MEPEHHI pa3HOTO BUA

3HaHHe crocoO0B U MPUEMOB CUMUTHIBAHHS HHPOPMALINH

3HaHMe CIIOCOOOB CO3/IaHUs TPEXMEPHBIX MOJIENIeH U COOPOYHBIX €AMHUIl PA3TUYHBIX TPEOY-
€MbIX KOHCTPYKLIUN

3HaHMe MTPABWJI YTEHUS U BBINOJHEHUS YePTEeKeH PYUHBIM M MAITUHHBIM CIIOCOOOM

V VYV VY

A\

Kpurepun pe3yibTaTUBHOCTH:

- HU3KUll ypogens (peOEHOK OBJIa/Ie] MEHEe YeM /2 00beMa 3HaHUMN, IPEyCMOTPEHHBIX IIpOrpam-
MOi);

- cpeonutl ypogens (00beM YCBOCHHBIX 3HAHUN COCTaBISIET Oolee Y52);

- 8b1COKULL YposeHb (peOEHOK OCBOMI MPAKTHUUYECKH BECh 00BbEM 3HAHUM, IPEAYCMOTPEHHBIX MPO-
IrpaMMOi1 32 KOHKPETHBII NeproN);
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Ipuio:xxkenune Ne3

MexaHHU3M OLleHUBAHHS 06pa30BaTeJIbHBIX pe3yJabTaToB

Huszknii

Cpeannii

Bricoknit

YpoBeHb TeopeTHYeCKNX 3HAHUM

OOyuarommiicst
3HaeT (pparmeHrap-
HO U3Y4YCHHBIH Ma-
Tepuan. M3noxenue
MaTepuaiga COMBYH-
BOE, Tpelyroriee
KOPPEKTHPOBKHU
HABOJSIIIUMU BO-

IMpocaMu.

OO0yuaromuiicst 3Ha-
€T U3Y4YCHHBIA MaTe-
pua, HO JUIs [TOJTHO-
IO PACKPBITHS TEMbI
TpeOyeTcs JOTOTHH-

TCJIBHBIC BOIIPOCHI.

OOyuaromuiics 3Ha-
€T U3Y4YCHHBIN MaTe-
puain. Moxer nath
JIOTUYECKH BBIIEP-
YKaHHBII OTBET, Je-
MOHCTPUPYIOLIHIA
IIOJIHOE BJIAJICHUE

MaTCpHaIOM.

YPOBeHb MNPAKTUYICCKUX HABBIKOB U yMeHI/Iﬁ

Pabora ¢ o0opyno-
BAaHHEM TEXHHKA

0€301aCHOCTH

TpeGyercs mocto-
SIHHBIA KOHTPOJIb
me/1arora 3a BBIIOJI-
HEHHEM TPaBUII 10
TEXHUKEe 6e30IacHo-

CTH.

Tpebyercs nepuo-
JMYeCKOe HaTrlOMH-
HaHUE O TOM, KaK

pabortathb ¢ 060py-

JOBAaHHUCM.

YeTko u 6e30MacHoO
pabotaet ¢ o6opy-

JOBaHHECM.

CnocodHOCTH M3r0-

TOBJICHHA MOJCJIH

He moxet usroro-

BUTH MOJIEJH IO 00-

MoxeT U3roTroBUTH

MOJIEJTb TT0 00pa3Iry

Croco0eH u3roro-

BUTH MOJIEIIH IO 00-

1o odpasuy pasity 6e3 nmomomu IpU TMOJCKA3KE Ie- pasiy.
nejarora. jarora.
Crenenb camMoCTOsI- Tpebyetcst mocTo- Hyxnaercs B osic- CamocTosTenbHO

TCJIbHOCTH U3I'0-

TOBJICHHUSA MOJC/IN

ssgable. [loscHeHns
rearora npu H3ro-

TOBJICHHUEC MOICIIN.

HEHMH MOCJIeIOBA-
TETHHOCTH padOTHI,
HO CIIOCOOCH ITOCIe
00BSICHEHHS K caMO-
CTOATEIILHBIM JeH-

CTBUIM.

BBITTIOJIHACT OIICpa-
WU IIpHA U3rOTOBJIC-
HHUH

MOJIEIIH.

27




KadecTBO BBINOJIHEHHS PadOTHI

Mopens B LesoM
MOJIy4YeHa, HO Tpe-
Oyer cepbE3HOU 10-

paboTKu.

Monens TpedyeT He-
3HAYUTEIBHOMN KOp-

PEKTUPOBKHU

Monens e TpeOyer

HCTIPABJICHUM.
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