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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 rocygapcTBeHHOro canutapHoro Bpada P® ot 04.07.2014 Ne 41
«O06 yrBepxaenun CanlluH 2.4.4.3172-14 «CanutapHO-31UAEMUOIOITHYECKHE TPEOOBAHUS K
YCTPOHCTBY».
[Tpuka3 Munucrepcrsa npocsenienus Poccun ot 09.11.2018 Ne 196 «O6 yrBepxnenun I[lo-
psiaKa OpraHU3alMy U OCYILECTBICHHUS 00pa30BaTEeNbHOM A€ATEILHOCTH MO TONOIHUTEIBHBIM
0011e00pa3oBaTeIbHBIM IPOrPaMMaM»
[Tucemo Muno6puayku Poccun ot 18.11.2015 Ne 09-3242 «O wnampaBieHud uHOpMaIvm»
(BmMecTe ¢ «MeTOoIUYECKUMU PEKOMEHIAIMSAMU 110 MPOSKTUPOBAHUIO JIOMOIHUTENBHBIX 00-
LIepa3BUBAIOLINX IPOrpaMM (BKJIKOYasi pa3HO YPOBHEBbBIE IIPOTPAMMBI)».
[Ipuka3 ['maBHOTrO ympaBiieHus: 00pa30BaHUs U MOJIOJCKHOMN MOIUTHUKU pecityOonuku bypsarus
ot 19.03.2015 Ne 535 «O0 yTBepKICHUN METOJIUYCCKUX PEKOMEHIAINN MO pa3paboTKe J0-
MIOJIHUTENBbHBIX 00111€00pa30BaTeNbHbIX (00I1epa3BUBAIOIINX) IPOTPAMM).
[TonoxxeHne O OMONHUTENHHON 001Ie00pa3oBaTeabHON (00IIEepa3BUBAIOIICH) TpOrpaMMme

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



TlosicHuTEIBLHASA 3aIMCKA

ITo Tumy mporpamMmma — o011Iepa3BUBAIOLIAs.

ITo Buay mporpamma - moauduuupoBaHHast

Jlromu caMbIX pasHbIX Ipodeccuii MPUMEHSIOT KOMIBIOTEPHYIO TpaduKy B cBoeil pabdore. ITo -
UCCIIEIOBATEN B PA3IMYHBIX HAYYHBIX M MPHUKIAJAHBIX O00JACTAX, XYAO0KHUKH, KOHCTPYKTODBI,
CHELMAIUCThI IO KOMIIBIOTEPHOM BepCTKe, Mu3aiiHephl, MEIUKHU, Mojenbepbl. Kak mpasuio, u3o0-
pa’keHHe Ha KOMIIBIOTEpE CO3JAeTCsl C MOMOIIBIO IpaduecKux mporpaMMm. MamuHHas rpaduka -
OTpaciib CUCTEM aBTOMaTU3upoBaHHOro npoektupoBanus (CAIIP). 3HaHne OCHOB MalIMHHOM Ipa-
(GUKH MOKET CTaTh OJHOHM M3 MPEHMYILECTBEHHBIX XapaKTEPUCTHK Ul MOIydeHUs! padoThl, a Tak-
e MPOJOJKEHHs] 00pa30BaHusl.

AKTyanbHOCTH mporpammsl «3J[ MonenupoBaHue» 00OyclIOBIEHA MPAKTUYECKH MOBCEMECTHBIM
UCTIOJIb30BAaHUEM TPEXMEPHOU IpadMKH B Pa3IMYHBIX OTPACIAX M cepax IesiTeIbHOCTH, 3HAaHUE
KOTOPOI CTAaHOBHTCS BCE 00JIe€ HEOOXOAUMBIM IS TIOJTHOIIEHHOTO Pa3BUTHS JIMYHOCTH.

Pa3BuTue TeXHONOTUH MPOTOTUIIMPOBAHMS MPHUBEIO K MOSIBICHUIO HA PHIHKE MHOXKECTBA CPaBHU-
TEJIbHO HEIOPOruX yCTpoicTB ans nedatu 3D-mozeneil, 4To no3BoaMI0 BKIOYNUTE 3D-nipunTep B
00pa3oBaTeNbHBIN MTPOIIECC.

IMegarornyeckasi 1e;1ec000pa3HOCTD ITOM MPOTPaMMBbI 3aKIFOYAETCS B TOM, YTO OHA B TOM YHCIIE
OpPUEHTHPOBaHA Ha U3y4eHHE NMPUHIMIIOB IPOEKTUPOBaHUs U 3D-MoaenupoBaHus sl CO3/1aHUS U
NPAaKTUYECKOT0 M3TOTOBJIEHUS OTJIENbHBIX AJIEMEHTOB TEXHHUYECKUX IMPOEKTOB OOYYaOLIUXCS, U
TEM CaMbIM CITOCOOCTBYET Pa3BUTHIO KOHCTPYKTOPCKHX, N300pETaTeNbCKUX, HAYYHO- TEXHHYECKIX
KOMITIETEHTHOCTEW U HAIlCJIMBACT JIeTe HA OCO3HAHHBIM BHIOOP HEOOXOIUMBIX 00IIeCTBY Tpodec-
CHil, KaK HMHXEHEP-KOHCTPYKTOp, HHXKEHEpP-TEXHOJIOT, MPOEKTHPOBIIUK, nu3aiiHep u T.4. [lox-
JIepKKa U pa3BUTHE JETCKOI0 TEXHUYECKOTO TBOPUYECTBA COOTBETCTBYIOT aKTyalbHBIM U MEPCIIEK-
TUBHBIM MOTPEOHOCTSAM JIMYHOCTH W CTPATEIrMYECKHM HAIMOHAIBHBIM MpHOpUTETaM Poccuiickoit
Oeneparun. Co3nanne yCIOBUH TSI MOTHBAIIMH, TTOJTOTOBKH U MPO(EeCCHOHANTBHON OpUEHTAITUH
MIKOJIBHUKOB JJIi BO3MOXKHOTO MPOJ0oJKeHUs yueObl B BY3ax u nmocnenyromieil paboTsl Ha npes-
HOPUATUSAX MO CHEIUATBHOCTSAM, CBSI3aHHBIM C IPOEKTHUPOBaHUEM U 3D-Mo1eIMpOBaHUEM.

Heas nporpammbl

PaCKpBITHE WHTEIUIEKTYAJbHOTO M TBOPYECKOTO TIOTEHIIMANA JIETEH C MCTIOIh30BAHUEM BO3MOKHO-
CTel MporpamMmbl TPEXMEPHOTO MOJAETHPOBAHUS U NPAKTHUECKOE MPUMEHEHHE O0y4arolUMUCs
3HaHUH U pa3pabOTKU U BHEAPEHUS] TEXHUYECKUX IPOEKTOB.

3agauu:

Oo0yuarmmue:



- Osnakomutb yyaniuxcs ¢ nporpammamu CAIIP: «KKOMITAC-3D LT», «FreeCAD».
- OcBOUTh IPOLIECC U3TOTOBIIEHUS AeTaneil Ha 3D-npuHTepe
- HAY4YHMTh croco0aM CO3JaHUs TPEXMEPHBIX MoOjeNeld U COOPOYHBIX €IMHUIl MAIIUHHBIMH
METOJaMHU
Pa3zeuBaronue:
- pa3BUTh TBOPYECKOE MBIIIJIEHUE, JJOTUYECKOE U IPOCTPAHCTBEHHOE MBIIIJIEHUE, CTaTHYE-
CKHX, TMHAMUYECKUX IIPOCTPAHCTBEHHBIX MPECTABICHUI;
- (hopMupoBaTh YMEHME BBINOIHATh YEPTEKHU PYYHBIM U MAIUIMHHBIM CIIOCOOAMH, B yCBOe-
HUY NPABUJI YTEHUS YEPTEKEH;
- (hopMupOBaTH >IEMEHTApHBIE KOHCTPYKTOPCKHE YMEHHs MpeoOpazoBbIBaTh (popMy mpea-
METOB B COOTBETCTBHH C MPEABSABISIEMbIMHA TPEOOBAHUSIMH;
BocnurareiabHbie:
- HalpaBUTbh MHTEPEC HA [TO3HAHUE MUPA C IOMOIIBI0 KOMIIBIOTEPHBIX TEXHOJIOTUH.
- (opMupOBaTh KPUTHUECKOE M TBOPUYECKOE MBIIUICHHS YYalIUXCs, YMEHUE YBUAETH, cop-
MYJIMPOBATh U PELIUTH NPOOIEMYy.
- (opMHpOBaTh YCTOWYMBBIN HMHTEPEC yYAIIUXCS K TEXHUYECKOMY TBOPYECTBY.
- (gopmupoBaTh 00111YI0 HH(POPMALIMOHHYIO KYJIBTYPhl Y yJaIllUXCS.

- q)OpMI/IpOBaTB 30HBI JIMYHBIX HAYYHBIX U TBOPYCCKUX MHTCPECCOB ydaAIINXCA.

OT/IMYHMTEeIbHOH 0CO0EHHOCTBIO IIPOTPAMMBI SIBJISETCS TO, YTO Oblla U3MEHEHA KOMIIBIOTEpHas
nporpaMma, OCBamBaeMbIX Ha ypoBHE moib3oBarens cucrembl Aut oCAD Ha cucremy Freecad.
[Tporpamma paccuutana Ha 2 roga oOyuenus. Co3gaHa Ha OCHOBE Iporpamm nejnaroros ji/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 oGyuarommxcsi: 11 -12ner.

Cpok peanu3anum nporpammsli: 1 rox o0y4yeHus.

®opma 00yUeHHUs1 — OUHAs.

DopMbl OPraHU3alMH 3AHATHI: Ay TUTOPHBIE.

DopMBbI U PEKUM 3aHATHH:

3aHATHUS MPOBOAATCS MO TPYIIIIAM U BCEM COCTAaBOM OOBEAMHEHUS !

MPOCMOTP MYJIBTUMEIUHHBIX MaTepuaioB, padboTa mo obpasiry, padboTa Mo WHCTPYKIIMOHHBIM Kap-

TaM, CXEMaM.



PesxuM 3ansaTuii:

1-2 ron oOyuenusi: 2 yaca B Hezento o 1 yacy. (72 yaca B rox)

Oxunaemble pe3yJbTaThl H CIIOCOOBI X OLEHKU !

Ilpeomemmnoie pe3yromamel:

3HaTh rpaduyeckuii A3bIK OOILICHMA, Tepelaud U XpaHeHHsT UHPOPMALUU O MPEIMETHOM
MHpE C TIOMOIIBIO PA3TUYHBIX TPAPUUECKUX METOO0B, CIIOCOOOB U MPABUII OTOOPAXKECHUS €€
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 mojenupoBanusi KOMITAC-3D u FreeCAD.

MOJIy4aT HaBBIKM PabOThI C TEXHUYECKON JOKYMEHTAIMEH, a TaK)Ke Pa30BBIOT HABBIKU IIO-
HcKa, 00pabOTKH 1 aHAIM3a HH(POpMAIIUH;

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

o3HakomsTcs ¢ 3D npuHTEpOM;

Hay4yaTcsl MPUMEHSATh M3YYCHHbIE MHCTPYMEHTHI MPH BHIMOJHEHUH HAyYHO-TEXHUYECKUX
IPOEKTOB;

MOJTy4yaT He0OXOAMMBIC HABBIKH JIJISl OPraHU3aIMU CAMOCTOSTEIILHON paboTHI;

ITIOBBICAT CBOIO I/IH(bOpMaI_[I/IOHHYIO KYJIbTYPY.

Memanpeomemmnbwie pe3yibmamot.

MMETh TBOPYECKOE MBILIEHHUE, JTOTMYECKOE U IPOCTPAHCTBEHHOE MBILIUIEHUE, CTATUYECKUX,
JUHAMHYECKHUX IIPOCTPAHCTBEHHBIX MPECTABICHUN;

OCBOSIT pa3Hble CIIOCOOBI pelIeHus Mpo0IeM TBOPUECKOTO U TEXHUUECKOTO XapaKTepa.
Pa30BBIOT YMEHUE CTaBUTh LI€JIM - CO3[aBaTh TBOPUYECKHE PabOThl, INIAHUPOBAThH JOCTHXKE-
HUE 3TOH 1IeJId, KOHTPOJUPOBATh BPEMEHHbBIE U TPYJIOBBIE 3aTpaThl, CO3/1aBaTh HaIJIHbIE
JUHAMUYecKHe rpaguueckue 0ObeKThl B Ipoliecce paboThl;

I10JIy4aT BO3MOYKHOCTb OLICHUTH ITOJIyYE€HHBII pE3yJbTaT U COOTHECTH €0 C W3HAYaJIbHBIM
3aMBICJIOM, BBIIIOJHUTB 110 HEOOXOIUMOCTH KOPPEKLUIO JINOO pe3ynbTaTa, TM00 3aMblcia.
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 GOpPMHPOBATh KPUTHUECKOE U TBOPUYECKOE MBIIUICHUS YJaIUXCs, yMEHHE YBUJICTb,
chOopMyIHPOBATE U PEIIUTH POOIEMY

-y o0y4arommxcsi BO3pacTeT FOTOBHOCTh U CIIOCOOHOCTh K CAMOPa3BUTHIO;

- TOSIBUTCS U OKPEITHET MOTHBAIMS TBOPUECKOH JICSTEIbHOCTH;

- ITOBBICHUTCS CAMOOIICHKA HA OCHOBE KPUTEPUEB YCIICIIHOCTH ITOH JCATEIBHOCTH;

- TIOSIBATCS] HABBIKM COTPYIHUYECTBA B Pa3HBIX CUTYAIUSIX, YMEHHE HE CO3/1aBaTh KOH(MIUKTHI
Y HaXOJUTb BBIXOJIbI U3 CIIOPHBIX CUTYalLlUH;

- BOCIIUTAIOTCSl 3TUYECKUE YYBCTBA, MPEXKJE BCETO JOOPOKEIATEIHHOCTh M SMOLUOHAIBHO-

HpPAaBCTBCHHAA OT3bIBUYHMBOCTD.

(I)Oprl H MOPAAOK NMPOBEACHUA l'lpOMe)KyT()‘lHOi/i arrecranus

OrneHka ycBOEHHUSI MPOTpaMMbl ITPOU3BOJUTCS HA OCHOBE HAOMIOJEHUN 3a Tekyliend pado-
Toii oOydatonuxcs. [1o uToram pe3ynpTaToB Ompoca, OCYIIECTBIIEMOTO B YCTHON, TUCHbMEHHOU
TECTOBOH (hopme, pe3yabTaTOB MPOBEPKHU 00sA3aTEIBHBIX Tpaduieckux padbot. itorom 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
3HaHUW U yMEHUN 00y4aroIuXCsl.

Texymuit — B TeueHue ydeOHOro roja. Ero menb — onpenenuTs CTeNeHb YCBOCHUS 00y4a-
IOIUMHUCS Y4eOHOT0 MaTepuana, moaoop Hanbomee 3hPEeKTUBHBIX METOJOB OOYUECHHUS.

[IpmexxyTouHBIi — B KOHIIE yuyeOHOro rojaa. Ero nenbp — onpenenutb 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
IpaKTHYECKasi MOJrOTOBKA yYallluXcsl. YPOBHU OCBOEHMSI MPOrpaMMbl — BBICOKUH, CpEeIHUH,
HU3KHI. MeToI0M NPOBEPKH TEOPETUUECKUX 3HAHUM SBISAETCS YCTHBIN OIPOC.

ATTeCTaIII/IﬂZ TEKYyIIas, MPpOMCIKYTOUHAs.



YyeOHO-TEMAaTHUECKN IIIaH

Ne OCHOBHBIE TEMBI Kon-Bo gacos Beero |[POPMBI TEKyIIIETO
Sy Teopus | IIpakTnka KOHTPOJIA 1 TIPO-
1 rox oOyuenus 72 yaca "
MEKYTOUHOM 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. | NokymeHt - Yeprex. 2D-mMonenupoBanue 1 3 4
TeMe; rejaroruye-
Kpatkuii onpoc o
5. | Hokymenrt - Jlerans.3D-MonenupoBanue 2 6 8
TeMe; Ieaaroruye-
3nakoMcTBO ¢ mporpammoii «FreeCAD». Kpartkuit onpoc no
6. 2 6 8
Bepcrak «Part» TeMe; IeJaroruye-
ITocTpoeHne TpexXMEpHON MOJIEIH C UC- Kpartkuit onpoc no
7. I0JIb30BaHUEM TAHENH IIPUMHTHBOB. 4 6 10 TEME;
[e/1aroruyeckoe
Kpatkuii onpoc o
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 3aHsatue 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
3nakoMmcTBO ¢ nporpammoii «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 Kparkuii onpoc 1o
6. 2
Bepcrak «Part» TEMC, IEAArornac-
ITocTpoeHne TpeXMEpPHON MOJIEIIH C UC- Kpartkuit onpoc no
I M0JIb30BAHUEM TaHeNu IPUMHUTHUBOB. 4 6 10 TeMe;
MeIaroruyeckoe
Kpartkuit onpoc no
8. 4 8 12
3D-nieuaTh TpEeXMEPHBIX MOJICIIEH TCME, Tieiarorude-
Co3nannre MHAUBUAYATbHBIX TBOPUYECKUX becena;
9. 4 14 18
MIPOEKTOB Me1arOrMYecKoe
Ilenarorngeckoe
10. PaboTa Ha TUIaHOBBIX MEPONIPHUATHUIX 0,5 3,5 4 HAGTIONCHHE;
DE3VIILTATHI CO-
Hroro 3a roxa:
1 ronx 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 ¢ mporpammont «KKOMITAC- 2 2 4 Kpartkuit onpoc
3Dy [MoTeMe; Ieaaro-

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

oteme; rneaaro-

5 JlokymeHT - Jleranb.3D-MonenupoBanue |6 12 18 Kpatkuii onpoc

oteme; rneaaro-

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

7 |nonb3oBannem manemm PUMUTHBOB. TeMeE;

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 [legarornyeckoe
10. HAOJIIOIEHHE;
DE3VIILTAThI CO-
Hroro 3a rox: 35 109 144
2 rox oOyuenus 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 [IOTEME; TIENATO-
14 | monmb30BaHMEM HHCTPYMEHTOB Pa3UYHBIX 20 28
ruveckoe HabJIro-
BEPCTAKOB.
JICHHE
Kpatknii onpoc
oTeMe; mearo-
15 | [Ipuemsl coeqMHEHMS OTAETBHBIX AeTaiel 6 16 22
ru4yeckoe HabJto-
JICHHE
6 Kpatknii onpoc
[Tpuembl 10pabOTKH 1 0OPaOOTKH MOBEPX- noTremMe; neaaro-
16 16 22
HOCTH JIeTaJiel ru4yeckoe HabJto-
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 roa: 43 173 216

HUTOrO: 78 282 360

CogepxaHnue MporpaMmbl
1 rox oOyueHus

1. Bsenenue
1.1.  Teopus: becena no npaBunaMm noseaeHus oOyyaromuxcs 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 COBPEMEHHOMW JKU3HHU.

2. H3yuyeHue OCHOB TEXHMUYECKOI'O UEpPUEHUS
2.1.  Teopus: Bunsl nznenuit 1 KOHCTPYKTOPCKUX JOKYMEHTOB. O0Iue onpeeeHus.
2.2.  Teopus: [IpaBuna odopmieHHs depTexKel: IMTPUXOBKA B pa3pe3ax U CEUCHUsX, JIU-
HUU yepTexa U UX 00BOoJKa, WIpUPTHI, pa3Mepbl, OYKBEHHbIE 0003HAUEHUSI Ha yepTexkax,
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.  TIlpaxtuka: TecToBoe 3aganue - UepTex OT pyKH

3. 3nakomcTBo ¢ nporpammoit «KOMITAC-3D LT»
3.1. Teopus: Tunsl gokymernToB Kommac 3D. Tumbl ¢daiinoB. OCHOBHBIE KOMIIOHEHTBI
nporpammsel. UHTEpdEiic.
3.2. KonrtekcTHble MeHIO. [J1aBHOE MEHIO U NTaHEIN HHCTPYMEHTOB
3.3. Teopus: O6mue npuemsl paboTbl. KoMmnakTHas nanenb. [lanens cBOKCTB.
3.4. Teopus: UHCTpyMeHTaIbHas MaHENTb.
3.5. Ilpakrtuxka: TecroBoe 3amanne —2Da3cku3

4. JlokymeHT - Yeprex. 2D-MonenupoBanue
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4.1.Teopusi: OdopmiieHHE YepTeka
4.2.  Teopus: IlapameTpsl TEKyIIEro yeprexa
4.3. Teopus:Mcnonb3oBanue BuoB. [lonydenne n3o0paxenus B pa3HbIX MacimTadax
4.4. Teopust: bubnuorexkun
4.5. Ilpaktuka. TecroBoe 3amanue - 2D-depTex Mo MoaeIH
5. Jokymenr - Jlerans.3D-monenupoBaHue
5.1. Teopus: Pabouyee mpocrpanctBo. [epeBo monenu. KomnaktHas nanens. Ilanens
CBOMCTB. DCKH3.
5.2.  Teopus: BeriomoratenbHas 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: Untepdeiic. OCHOBHBIE KOMITOHEHTHITPOTpaMMbI. BHUIbI JOKYMEHTOB.
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 porpamMmme FreeCAD
7. TlocTpoeHue TpeXMEpHOM MOJIENH C UCTIOJIB30BAHUEM IaHEIH IPUMHUTHBOB.
7.1 Teopus: MHCTpyMEHTAIbHAS TAHENIb IPUMUTHUBOB
7.2 Teopus: Buasl npuMHTHBOB
7.3  Teopus: bynesbie onepanun
7.4I1paktuka: [Toctpoenne 3D-00bekTa 110 oOpasity.
8. 3D- meyath TpeXMepHBIX MOJIENIEH
8.1.Teopus: 3D-npuntep. [Ipumenenue 3D-pUHTEPOB B pa3IMUHBIX chepax yeJIoBeUecKou
nestenbHOCTH. TexHuka 6e3omacHocTy npu padote ¢ 3D-npuHTEpamy.
8.2.Teopus: 3nakomcTBO ¢ Mozaenbio 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 3aMBICTy
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9. Co3nanve MHAUBHUYATBbHBIX TBOPUYECKUX TPOECKTOB

9.1Teopust: Ber6op mpoekra. Coop uHpOpMAIUK 1O TEMaM IMPOESKTOB.

9.2I1pakrtuka: M3rotoBienue neraneit npoekra Ha 3D npunrepe.

9.3I1pakTuka: COOpKa KOHCTPYKIMH JJISUHINBUIYATbHBIX TBOPUYECKUX IMPOCKTOB.

9.411paktuka: [loaroroBka J0KyMEHTALMH 110 WHIUBUAYAIbHBIM TBOPUECKUM MPOEKTAM.
10. Pabora Ha MIIaHOBBIX MEPOTIPHUATHUSIX KiTyDa

10.1TTpakTuka: [lonroroBka K BbICTAaBKaM pa3IMYHOrO YPOBHSI.

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

10.3IIpakTtuka: [ToaroroBka K 3auTe MHAUBUAYATBHBIX TBOPUYECKUX MPOEKTOB.
11. UroroBoe 3aHsitue

11.1.Teopus: 3auTauHANBUIyaJIbHBIX 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 npaswiam nopejeHus ydammuxcs. MHCTpyKTax no TexXHUke 0e3-
OMACHOCTH PabOThl ¢ KOMIBIOTEPHON TexHUKOW. Opranusanusi paboTbl B KOMIBIOTEPHOM
KJiacce.
12.2. Teopus: [IpaBuna nepecedeHnss aBTOMOOMIIBHBIX U KeJE3HBIX JIOPOT.
12.3. Teopus: I1nan 3anstuit Ha yuebHbIi roa. IlocTaHoBKa 3a1auM 1O MpeABAPUTEIHHO-
MY BBIOOPY TEM IS MHAWBHIYaTbHBIX M KOJUIEKTUBHBIX ITPOEKTOB.
13. TIpoextupoBanue B mporpamme «FreeCAD»
13.1. Teopus: Bepcrak «PartDesigny»
13.2. Teopus: ®opmoobpasyrouue onepaunu. Onepanus BblJaBIUBaHUE.
13.3. Teopus: Komanna «Kapmany
13.4. Teopus: [IpuBsS3KM 1 OTpaHUICHUS

13.4. Ilpakrtuka: [loctpoenue 3D-006bekTa o o6pasiy.

14. TloctpoeHue TpeXMEpHON MOJIEIH C UCIIOJIb30BAHUEM HHCTPYMEHTOB Pa3INYHbIX
BEpPCTAKOB.
14.1. Teopus: MeTosabl OCTPOEHUS TBEPAOTETBHBIXMO/IEIEH.
14.2. Teopus: Onepalu«BBITATMBAHUE)» U «BPALLICHUEY.
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 odpasiy.
15. IIpuemsl coeqMHEHMS OTAEIBHBIX AeTaiel
15.1Teopus: Paznuunble BUABI COEAUHEHUM feTasen
15.2 IIpakruka: Ckieiika pa3IMyHbIX MaTEPUAIIOB.
15.3 [Ipakruka: BunToBBIC COCTMHEHUSI.
15.2 TIlpakrtuka: [TogBuKHBIE COSAMHEHUS
16. Ilpuemsl 1opaboTKu 1 00PaOOTKHU MOBEPXHOCTH JIETAJICH
16.1 Teopus: HeobxoaumMocTh U BUIBI JOPAOOTKH M 0OPaOOTKH MOBEPXHOCTH JIeTajIei
16.2 Ilpaktuka:YpaneHue MOAAEPKUBAIONINX 3JIEMEHTOB, BBIPABHUBAHHE «CTYIEHEK»
HAaIlOBEPXHOCTHU JETAJICH.
16.2 Ilpaktuka:O0paboTKa M MOArOTOBKAa K MOKpackeaerayeil. Tumel Kpacok M MeTOJblI
WX HaHECEHUSI.
17. BrimonHeHWe UHIUBUIYATbHBIX U KOJUIEKTUBHBIX IPOCKTOB
17.1 Teopus: Bpibop TeMbl IpOEKTa: CTPOUTENBHBIN MaKeT, MOJI€b KOpalJisi, MoJiebaB-
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 [Ilpaktuka: Oxpacka U OKOHYATEJIbHAs OTAEIKA.
18. Pabora Ha mIaHOBBIX MEPONIPUATHUSIX KiTyDa
18.1 IIpaktuka: [TonroToBKa K BEICTaBKaM pa3IM4YHOTO YPOBHSL.
18.2 Ilpakrtuka: IlogroroBka Kk COpeBHOBAHUSIM JJUYHOTO YPOBHSI.
18.11Ipaktuka: [TogroToBka K 3aliMTe HHANBUAYAIbHBIX TBOPUYECKUX ITPOEKTOB.
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 OpraHH3a- | YecKHUil Ma- OCHAIIIEHHE | JCHHS UTOTOB
U 00pa3oBa- Tepual
TEJIbHOU PO~
rpaMMBbI
1 rox oOyueHus
1 | HWactpyk- | I'pynmoas YcrHoe usno- HNuctpyk- IK, Kpatkwuit
Tax 1o JKEHUE nuu IIPOEKTOD, OIIpOC 110
T. b. 3KpaH T. b.

2 | Wzyuenme | I'pynmoBas YcTHOE u3io- O6pasipbr; [IK, Kpatkuit
OCHOB T€X- JKEHUE; 00bsiC- MHTEPHET IIPOEKTOP, OIIpoC 10
HUYECKOTO HEHHUE; JKpaH TeMe
YepueHUs pabora 1o 00-

pasiy

3 | 3nakomctBo | I'pymmoBast | YcTHOE U3J0- O6pa3upl; IIK, Kparkuit
C CUCTEMOU JKEHUE; 00bsIC- | HMHTEPHET; IIPOEKTOP, OIIPOC MOTEME;
KOMIIAC- HEHUE; JKypHAaJIbI; JKpaH neaaroruye-

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

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

Yeprex. xeHue; OObsic- | MHTEpHET; IIPOEKTOD, OIIpOC MOTEME;
2D- HEHUE; KYypHAJIbI, 9KpaH nejaroruye-
MOJIETTUPO- Pa6ora no 00- KHHUTU cKoe Ha0uro-
BaHUeE pasny JeHUe

5 | Hoxkyment - | I'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 JeHUE
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3nakomMcTBO | I'pynmoBas | VYcrTHOE U3ino- O06pa3upr; 1K, Kpatkuit
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-nevars | ['pynmoBas; | YcTHOE U3INo- O6pas1pbr; [IK, Kparkuit
TpexMep- | TBOpYecKas | >KeHue; o0bsiC- | HHTEpPHET; MIPOEKTOP, OIIpPOC MOTEME;
HBIX MOJIe- | MacTepcKas HEHHUE; JKypHAaJIbI; JKpaH neaaroruye-
neun CaMOCTOATEIb- KHHUTHU 3DmpunTep. CKO€ Ha0JIIo-
Hasi pabota JeHUE
Co3pmanne | I'pynmosas; YcTHOE n3j0- OO6pa3ipbr; IIK, becena;
WHIWBUIY- | TBOpYECKas | >KEHHE; OOBSIC- | WHTEpPHET; 3DmpunTep, neaaroruye-
QJTBHBIX MacTepcKast HEHUeE; KYpHAJIbI, py4YHOI UH- cKoe Ha0uto-
TBOPYECKUX CaMOCTOSITElb- KHUTH CTPYMEHT, JIeHne
IIPOEKTOB Has paboTa KJIeH,
aKpUJIOBbIE
KpacKu
PaGora Ha | I'pynmnoBas; | YcTHOE U3i0- O06pa3ipr; 1K, Ilenarorunye-
IUTAHOBBIX | TBOpYECKas | JKEHHUeE; 00bsAC- | HHTEPHET; IIPOEKTOD, cKoe HabJIto-
Meponpusi- MacTep- HEHUE; 9KpaH JICHUE;
TUSX KIyOa | cKas; co- CaMOCTOSITENb- 3DmpunTep pe3yNbTaThI
pEBHOBaHUE Has paboTa COpPEBHOBaHMMH
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Hrorosoe | I'pymnmosas; | YcrHOE U310- O06pa3upr; 1K, Ileparoruye-
3aHsTHE TBOpYECKasi | )KEHHE; Oecea; | HHTEPHET; IIPOEKTOD, cKoe HabJIo-
MacTep- CaMOCTOSITEIb- 9KpaH JeHue
CKasl; Co- Has pabora 3DnpunTep
pEBHOBaHUE
2 rox oOy4deHus

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

Wuctpyx- KEHUE U MIPOEKTOP, OIIpOC IO
tax o T.b. 3KpaH T. b.
IIporpamma | I'pymnmoBas YcrHoe usio- OO6pas3ipbr; IIK, Kparknit
«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 YcTHOE u3io- O6pasipbr; [IK, Kpatkuit

HUE TpeX- JKEHHE; 00bsIC- | HMHTEPHET; MIPOEKTOP, OIIPOC MOTEME;

MEPHOHI HEHUE; JKypHAaJIbI; JKpaH negaroruye-

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

HCIOJIB30- pasny JeHue
BaHUEM
UHCTPYMEH-

TOB pa3-

JTUIHBIX
BEPCTAKOB.

[Ipnemsr I'pynnoBast | YcTHOE U310- O6pa3upbl; IIK, Kparkuit
COETMHEHUS KEHHE; 00bsC- | HHTEPHET; 3DmpuHTEp, | OMpOC MOTEME;
OTJIETTbHBIX HEHUE; JKypHAJIbI; pPY4YHOM UH- nejgaroruye-

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

pasiy KJIEH, JIeHUE
aKpUJIOBbIE
Kpacku
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IIpuemsr I'pynnoBast | YcTHOE U3110- O06pa3upr; 1K, Kpatkuit
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 u3Jo- OO6pa3iipr; IK, [Tenaroruye-
HUE€ UHJU- | TBOpYECKas JKEHUE; WHTEPHET; 3DmpunTep, CKO€ Ha0Iro-
BUJyaJb- | MacTepcKas Oecena; JKypHAJIbI; py4HOM UH- JIeHUE
HBIX U KOJI- 00BsICHEHHE; KHUTU CTPYMEHT,
JICKTUBHBIX CaMOCTOSITEIb- KJIeH,
IIPOEKTOB Has pabota aKpUJIOBbIE
Kpacku
Pab6ora Ha I'pynmoBas; | YcrHoe usio- OO6pa3iisr; IIK, Ilemaroruye-
IUIAHOBBIX | TBOpYECKas | K€HUeE; 00BsIC- | HHTEPHET; 3Dmnpuntep, CKoe Ha0Jro-
Mepomnpusi- | Macrtep- HEHUE; JKypHAJIbI; py4YHOU UH- JICHUE;
TUSAX KIy0a | CKas; co- CaMOCTOSITENIb- | KHUTH CTPYMEHT, pe3ybTaThI
peBHOBaHHE | Has pabora KJIeH, COpEBHOBaHUI
aKpHUJIOBbIE
KpacKu
Hrorosoe I'pynmnoBasi; | YcTHoe usino- O06pa31pl; I1K, [lenaroruue-
3aHATHE TBOpUecKas | keHue; Oecena; | VHTepHeT. | mpoekTop, CKoe HabJIto-
Mmacrep- CaMOCTOSITEIIb- SKpaH JIEHUE
CKasl; Co- Has pabora
PEBHOBaHHE

B kauecTBe TEXHHYECKUX CPEICTB OOYUEHHS BBICTYNAIOT KOMIBIOTEPHBIN KJIaCC U MYJIbTH-

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,

00JaaroT pa3HOOOpa3HBIMH

rpadu4ecKUMU BO3MOXKHOCTSIMH, TOHSATHBIM MHTEp(ericoM. DTH MpOrpaMMbl PyCH(PHUIIMPOBAHBI,

YTO IIO3BOJIACT JICTKO U 6bICTpO X OCBOUTB.

Oobs13aTeJIbHBIIE MUHMMYM Fpaguyeckux pador

Ne I'padpuueckas padora Cnoco0 BbINOJIHEHUA
1. N300pakeHue I0CKOM JeTaln ¢ 3JIeMEHTaMH Pyunon
COIIPSDKEHUS U JCJICHUS] OKPYKHOCTH HA PaBHbIE
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 NpoeKIMOHHOIO YepTeka peaMeTa B Py4HO# 1 MaluMHHBIN
CUCTEME TPEX IIOCKOCTEN MPOEKIIUA.
S. BrinosHeHnE aKCOHOMETPUYECKON MTPOEKIUH 110 Py4HOli 1 MalIMHHBIM
IIPOEKIIMOHHOMY Y€PTEKY NpeameTa (MOJIEH
JIETaJIH)
6. MoaenupoBaHue TPEXMEPHOU MOJIENT HA MaivHHbBIN
KOMIIBIOTEPE 110 ICKU3Y 3aTOTOBKH.
7. BelnonHeHne npoeKIMOHHOI0 YepTeKa JeTalu. py4uHOU

[TocTpoeHune ee H30METPUUECKON TPOCKIIMH

MarepnainbHO-TeXHHYECKOE OCHAIIICHHE POTrPaMMBbl.

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 mwrT.);
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5 Paboyee MecTo It KaXKJ0T0 YY4EHHKA JI0JDKHO OBITh 000PYIOBAHO B COOTBETCTBUHU C €TI0 POCTOM

u umetsh 11K, MOHUTOp, KJIaBUATYPY M KOMIIBIOTEPHYIO MBIIIb (MK 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.

Menuna npoeKkTop, SKpaH.

Y4eOHbIe U KOMITBIOTEPHBIE CTOJIBI U CTYNbSI B COOTBETCTBUHU C POCTOM JIETEH.

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.

AKpUJIOBBIE KPacKu

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

(>kenaTeNnbHO) PIEKTPOHHBIN HOCUTENb HHPOPMALUH («PIIILIKY).
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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 U1 yaanuxcs oomeoOpa3oBaTenbHbIX yupexaenuii. / [Tox pen. B.B.
CrenakoBoit. — 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. Matepuansl A IOATOTOBKU U MPOBEACHUS SK3aMeHa yepueHus. 9
kiacc. — M.: [Ipocsermienue. 2002

Crenakosa B.B. Pabouas TeTpaap 10 4epueHHUIo JUIsl y4aluxcsi 00pa3oBaTeIbHbIX
yupexaenuil. — M.: [Ipocsenienue. 2003

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

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

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

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

Jlis1 00y4arommxcs:

1.

2.

3.

CrenaxoBa B.B., Aancumosna JI.H., Kypnaesa JI.B., Illepmiesckas A.U. Yepue-
HUe. YUeOHUK Juid yyamuxcs o0ieodpa3oBarenbHbIX yupexaeHui. / [Tox pen.
B.B. CrenakoBoii. — M.: [Ipocsemienne. 2003.
borBurnamnkoB A.Jl., Bunorpagos B./l., Beimmaenonsckuii U.C. Yepuenue. YueOHUK aJis
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.

21



1. KV I1LL1995r

2. Bonbmakos B.I1. Ocuossl 3D-monemuposanus / B.I1. Bonsimakos, A.JI. Boukos.- CII6.: Iutep,

2013.- 304c.

3.MenuunckasH.A. TIpoGieMbl 00yueHHs, BOCIMTAHHS U NICUXUYECKOTO pa3BUTHs pebEéHka: M3-
Opannbie ncuxonorndeckue Tpyael/ [lox pen. E.J.boxosuu. - M.: MIICU; Boponex: HITO
«MOJIDK», 2004. - 512c¢.

4 .Tloremkun A. Wmxenepnas rpaduxa. Ilpocto u mocrynno. Msparensctso «Jlopwy», 2000r.
Mocksa - 491c.

5. Ioremxun A. TpexmepHoe TBepAOTENbHOE MoaenupoBanue. - M: Kommbrorep Ipecc, 2002-
296¢.un

6.11ytuna E.A. IToBbinieHre NO3HABATENLHON aKTUBHOCTH JIETE Uepes3 IPOEKTHYIO JeATeNbHOCTh
/I «JlonomaUTENEHOE 00pazoBanue u Bocriutanue» Ne6(164) 2013. -C.34-36.

7 .Isicranosa U.H. Ucnoap3oBanue IIPOEKTHOM TEXHOJIOTMU BO BHEYPOUHOU AeATENbHOCTH Y «Jlo-
MOJIHUTENbHOE 00pa3oBanue u Bociutanue» Ne6(152) 2012. - C.14-.

8.Tpetbsxk, T. M. ®apadonos A. A B «IIpocTpaHCTBEHHOE MOJIEIUPOBAHUE M IIPOESKTUPOBAHKE B
nporpammuoii cpeae Komnac 3D LT-M.: COJIOH- ITPECC, 2004 r., 120 c. (Cepus «oubamnore-

Ka CTyACHTa U IHKOJILHHKEI)))

9.Xpomona H.I1. ®opmsl nposesieHus 3auaTuii B yupexaenusx JOJ] nesrensHocTh // «JlononHu-

TenpHOE oOpa3oBanue u Boctmranue» Ne9(167) 2013. - C.10-13.
10. http://www.ascon.ru. Caiit pupmber ACKOH.

11. http: /edu.ascon.ru/ Metoauueckne MaTepuaibl pasmeniensl Ha caiire «kKOMITAC B 06pa3oBa-

HUMN»

12. 3dtoday.ru - sumuxnoneaus 3D neyatu

JIuteparypa A 00yqaroLuXCs:

1. http:// edu.ascon.ru/ Meroauueckue MaTepuaisl pasmemensl Ha caiite «KOMITIAC B 06paso-

BaHHUHN»

2. http://www.ascon.ru. Caiit ¢pupmsr ACKOH.
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Hpnio:xkenune Nel

Kanennapubiii yueoHslii rpadpuk Ha 2022 — 2023 yyeOHbIi roj

1. IIpoao/KNTENBHOCTH Y4€0HOI0 roja:

- Hayaso y4yeOHoro roja 01 ceHTs0Ops;

- OKOHYaHHue yuyeOHoro roja — 31 mas.

2. KosimvecTBo yueOHBIX Heeb — 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 ydeOHBIX B ToJ] 3aHATHH —216 dacos.

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. Texuuka 0e30HaCHOCTH PA0OTHI HA KOMIILIOTEPE

1.2. IIpaBuia noBeaeHus B KJyoe

1.3. IIpaBuj1a nepeceyeHusi aBTOMOOMJIbHBIX M JKeJIe3HBIX JIOPOr

2. HN3ydyeHne 0CHOB TEXHUYECKOI0 YepUYeHHUs

2.1. OO01ue onpeaeeHHss KOHCTPYKTOPCKHX JTOKYMEHTOB

2.2. IHITpuxoBKa B pa3pe3ax M CEYCHUAX

2.3. JluHuu gyeprexa

2.4. dopMaThbl YepTeKken

2.5. PacnoJjokenne BUI0B (IPOEKIMA) HA YepTekax

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

3.1. OcCHOBHBIE KOMIOHEHTHI nporpamMmmbl. UHTEpdeiic.

3.2. KoHTeKCTHBIE MEHIO.

3.3. I'J1aBHOE MEHIO M MAHEJIH HHCTPYMEHTOB

3.4. Oomue npueMbl padorbl. Komnakraas nanesb. [1anean cBOHCTB.

3.5. HNucTpyMeHTAJTbLHASA NAHEb.

3.6. Hauean I'eomerpusi

4. JoxymeHrt - Yeprtex. 2D-MoxeaupoBaHue

4.1. OdopMiieHHe YepTeKa

4.2. IlapaMeTpbl TEKYIIEr0 YePTEKA

4.3. Hcnoab3oBaHue BUIOB.

4.4, Hoayyenue u300paKeHus B PA3HLIX MACIITA0AX

5. JdokymeHT - Jleraan.3D-MoaeaupoBanue

5.1. PaGouee npocTpaHCTBO.

5.2. JlepeBO MoaeJu

5.3. BcnomorareabHast reoMeTrpms.

5.4. Co3ganye MoJaeJad ¢ NOMONILI0 onepanuy BoliaBjauBanue v Boipe3aTh BbI-

JaBJIUMBAHHEM.

5.5. JlomoJHUTEIbHBIE dJIEeMEHThI: (PACKH, CKPYIJICHUSH

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 cQ)epax YeJJ0BEYECKOH J1eATE/Ib-
HOCTH

71.2. IIporpammHuoe odecrieuenune A neyatu 3D-moaesnei.

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

7.4. KoHTpPO0JIL 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. dDopMooOpa3vyIonue onepanuu

9.3. Onepanus BLUIABJIUBAHNE

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. 0O0oJ0uKa

10.4. dacka u CKpyILJIeHHEe

11. lIpueMbl coeqMHEeHUS 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 peajin3aliiyi NPOrpaMMbl

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 BBIIOJHUTL COOPKY DJIEMEHTOB.

5. Kak cOXpaHHUTb HOJHYIO COOPKY.

6. Kak mpoBepuTh, YTO IPH 3aIIycke cOOpOYHOro dhaiia Bce JeTaan KOPPEKTHO 0TOOPaKAOTCS.
B roToBoM BHUJIE ¢ pacIINpEHUEM .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 OIporpaMMy U IPOBEPUTH, YTO Baiia cOopka OTKphIBAETCSI KOPPEKTHO.

3HaHHE TIEPBOHAYAILHOTO TPadUIECKOro 3bIKa XPAHCHUS U Tiepeadn HHGOpMaIuu

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 BBIMOJHEHUS YePTEeKed PYUHBIM M MAITUHHBIM CIIOCOOOM

V VYV VY

A\

Kpurepun pe3yibTaTUBHOCTH:

- HU3KUll yposens (peOEHOK OBJa/ie] MEHEE YeM /2 00beMa 3HaHUMN, IPEyCMOTPEHHBIX IPOrpam-
MOi);

- cpedHull yposeHv (00beM YCBOCHHBIX 3HAHHH cocTaBisgeT Ooiee 72);

- 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-
tepuai. U3noxenue
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-
BaHHEM TEeXHHMKA

0€30IacCHOCTH

TpeGyercs mocto-
SIHHBII KOHTPOJIb
mearora 3a BBIIoJI-
HEHHEM TPaBUII 10
TEXHUKEe 6e30IacHo-

CTH.

Tpebyercs nepuo-
JIMYECKOE HATIOMH-
HaHUE O TOM, KaK

pabortathb ¢ 060py-

JOBAaHHUCM.

Yerko u 6€3011aCHO
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 npHu TOJICKa3Ke Te- pasiy.
nejarora. Jarora.
Crenenb camMoCTOsI- Tpebyetcst mocTo- Hyxmaercs B mosic- CamocTosTenbHO

TCJIbHOCTH U3I'0-

TOBJICHHUSA MOJC/IN

saHble. [logcHenns
rearora npu H3ro-

TOBJICHHUEC MOICIIN.

HEHMH MOCJISIOBA-
TETHHOCTH padOTHI,
HO CIIOCOOCH ITOCIe
00BSICHEHHS K CaMO-
CTOSATEIILHBIM JeH-

CTBUIM.

BBITTIOJIHACT OIICpa-
WU IIpHA U3rOTOBJIC-
HHUH

MOJIEIIH.
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KadecTBO BBINOJIHEHHS PadOTHI

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

paboTKu.

Monens TpebyeT He-
3HAYUTEIBHOMN KOp-

PEKTUPOBKHU

Monens e TpeOyer

HCTIPABJICHUM.
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