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1. KoMiyieKc 0CHOBHBIX XapaKTEePUCTUK MPOrpaMMbI
1.1 ITosicHuTeIbHAA 3aNIMCKa

[IporpamMma cocTaBjieHa Ha OCHOBe TUIIOBOM Iporpammbl  «2D,3D-
MO/JIeJIMPOBaHMe ¥ IIPOTOTUIIMPOBaHMe», 6a30BbIii YpoBeHb. [IporpamMma peanmsyeTcs
B paMkax meponpustusi « Co3gaHue HOBbIX MECT B JOIOJHUTEIHbHOM 0Opa3sOBaHMUM»
denepasbHOrO IMpoeKTa «YcIex KaxXIoro pebEHKa» HAUMOHAJIBHOIO IIPOEKTa
«O6pa3soBaHue».

HopmamueHno-npasosoe o6ecneueHue npozpammeol.

o (MenepanbHbIi 3aKOH OT 29 mekabps 2012 roma Ne 273-D3 «O6 obpa3oBaHum
B Poccuiickon ®epeparmm» (cT. 2, cT. 15, ¢1.16, cT.17, CT.75)

o KoHuemnuus pa3BUTHSI JOMOJHUTEIbHOrO oopasoBanus geren go 2030 roma

o CIT 2.4. 3648-20 «CaHuTapHO-aMUAEMNOJIOTMYECKME TpeOOBaHUSI K
OpraHM3alyMsIM BOCIMTAHMSI M OOYy4YeHMs, OTIObIXa U O3IOPOBJIEHUSI [eTel U
MOJIOZIESKI»

e [Ipukaz MuwuunpocsBemiedus P® or 09.11.2018 roma Ne 196
«O06 ytBepxkgeHun Ilopsimka opraHmMsalyM U OCYHIECTBJEHUSI 0Opa30oBaTeIbHOM
IesITeJIbHOCTH T10 JTOTIOJIHUTE/IbHBIM 00111e06pa30BaTe/IbHbIM ITpOrpaMmMaM »

e IIpukas Mununpocsemenuss P® 30.09.2020 roma Ne 533 «O BHeceHun
msMeHeHun B Ilopsimok opraHmsanmMu M OCYIIECTBJIeHMS 0Opa3oBaTe/IbHOM
IesITeJIbHOCTM IO  JIOIOJHUTEJbHBIM  O0OIIle06pa3oBaTe/IbHbIM  IIpOrpaMmMaM,
yTBepKIeHHbI rmpukaszom Munmpoceiiennst PO or 09.11.2018 roga Ne196»

e Meroguueckue peKOMEHAALUMM II0 HPOEKTUPOBAHUIO TOIOJHUTETbHBIX
obiepassuBarommx mporpamm Ne 09-3242 or 18.11.2015 roma

e IIncbmo Munobpuayku Poccum ot 28.08.2015 roma Ne AK - 2563/05
«O MeromuMyeckMx peKoMeHanusix» BMecTe C (BMecTe ¢ MeTogmuecKumm
peKOMeHIaluMsIMMu [0  OpraHM3anuy  oOpasoBaTe/IbHOM  HeSTeIbHOCTM  C
MCIIO/Ib30BaHMEM CeTeBbIX (GOPM peasm3alyy 00pa3oBaTeIbHbIX IPOTPAMM)

o Ilpukas MuHMCTEpCTBA HAyKM U BbICIIero obpasoBaHusi Poccuiickon
®enepanun 1 MuHuctepcTBa mpocseiennss Poccuiickon ®emepatnm ot 05.08.2020
N 882/391 «O6 opranmsamuu M OCYIIECTBJIEHUM OOpPa30BaTe/JbHOM HeSITeIbHOCTU
Ipu ceTeBoM (hopMe peassanyy 00pa3oBaTeIbHBIX ITPOTrPaMM »

o IIpuxkas Mwunobpuayku Poccum or 23.08.2017 N 816 «O6 yTBepskmeHUn
[Topsinka mpMMeHeHMS OpraHM3alysSIMM, OCYIIECTB/ISIOIIMMM O0OpPa30BaTEIbHYIO
IesITe/IbHOCTb, JJIEKTPOHHOIO OOyYeHMs, MOUCTAHIMOHHBIX O0O0pa30BaTeIbHbIX
TEXHOJIOTUI TIPY peaam3alyy 06pa3oBaTe/IbHbIX ITPOTrPaMM» )

o Jlokanpuble akThi OI'BH OO «]IBopel, TBOpuecTBa OEeTeil U MOJOIEXRM»
(YcraB, Ilonoskenne o mpoektupoBaunyu [IOOIT B ob6pa3oBaTeslbHOM OpraHM3alum,
[TonoskeHne o MpoBefeHNe ITPOMEKYTOUHOM ¥ UTOTOBOM aTTeCTalM OOYyUYaOIIMXCs).

Ypoeenv npozpammsi: 6a30BbIN

HanpaenenHocms npozpammel: TEXHUUECKASI.

[Iporpamma «Kommnac-rpaduk V17» HampaBiieHa Ha ¢(GOpMMPOBaHME Y TeTEN
MHTEepeca K AM3alHy, pa3sBUTHE HABBIKOB co3maHus 3D-Momeneit, yepTeskei, a TakKe
BBISIBJIEHIE TBOPUYECKOTO MOTEHIMAJIA ¥ Pa3BUTHE JIMIYHOCTH pebeHKa.



AxmyanbHocms npozpammel. YUUTbIBAsl, YTO I[IOJATOTOBKA OYymYyIINX
MHKEHEpPOB SIBJISIETCS CTPaTerMyecKkoil 3ajaveil B MHHOBAIMOHHOM OeSTeJIbHOCTU
KayXJOro rocyaapcTBa, MpaBUTebCTBO PD coBMeCTHO ¢ GM3HECOM MOIIEPsKUBAIOT
pasBUTHE  KPYIHBIX  0OpasoBaTeJbHbIX  IPOEKTOB,  HAalpaBJ€eHHbIX  Ha
CTUMYJIMPOBaHMe WU3ydeHUs] TexHuueckux HayK. Donmom «BompHoe [leno» B
naptHepctBe ¢ WorldSKkills Poccust, nmpu mopmepskke AreHTCTBa CTpaTermueckux
MHUIIMATUB, MMHMUCTEpPCTBA MPOMBIIUIEHHOCTM U ToproBiu P®, MuHucrepcrsa
obpasoBanuMsi ¥ Hayku P®, ObuUla MHMIMMpPOBAHA IporpaMma paHHeN
npogopMeHTalMM ¥  OCHOB IPO(ECCHMOHAJIBHOM  IOATOTOBKM  IIKOJBHMKOB
JuniorSkills, rme B uMcie MpouMx pasBMBAIOTCS KoMIeTeHIM «VIHKeHepHbIN
nu3aitH-CAD», «ITpoToTunmpoBaHme».

[Iporpamma mno  3D-momenupoBaHMIO  HalpaBjeHa Ha  MOATOTOBKY
obyvarommxcsl K UX MHKeHepHomy Oymyiiemy. OOyuarorimecss M3y4alOT OCHOBBI
MOJEIMPOBAHMUSI UM TPOEKTUMPOBAHMSI B  CUCTeME  aBTOMAaTUM3MPOBAHHOTO
npoektupoBanusa (mamee CAIIP) KOMIIAC 3DV17.1. [laHHoe mporpaMMHOe
obecIieueHne MCHOJb3YIOT KpYIIHENIe TMpeanpusaTus IO BCEMY MHUpPY, YTO
MMO3BOJISIET MM CHM3UTb pacXol MaTepUaJIbHbIX PEeCypCOB M COKPATUTh BpeMs
BBIITyCKAa MNpOAayKiuyu Ha pbIHOK. OcBoennme coBpemenHoro CAIIP B pamkax
IOTIOJIHUTE/IbHOT'O 06pa30BaHysl ITO3BOJISIET pea30BaTh MPUHLIUIT IPEEMCTBEHHOCTH
B IIOJITOTOBKE OYIYIIMX CIIELYaIMCTOB.

Hoeu3na npozpammst «Kommac-rpadpux V17» 3akiaiouaeTcs B COeIVHEHUU
TEOPeTUUECKOTO M IPaKTMUeCKOro Marepmasna, MeTomax M ¢dopMax opraHusaiumn
yueOHOM mesTenbHOCTH. Ha 3aHATHMSX pebsitaM mpepdJjiaraeTcs IpeacTaBUTh cebsl B
pa3HbIX POJISIX: KOHCTPYKTOPA, MHXKeHepa, XyAOKHMKA BU3yaIu3aTopa 1 ap.

OmauuumensvHble 0COGEHHOCMU NPOPAMMbI — VCIIOJIb30BaHME HOBEMIINX
KOMITbIOTEPHBIX IPOTpPaMM IJisi pabOThl C TPeXMEepHbIM MaTepuayioM U YepTeskaMu
SIBJISIETCSI Ba)KHOM OTJIMUMTEbHOM OCOOEHHOCTBIO JAHHOM IPOTrpaMMbl OT MHOTMX
IPYTUX, IPEIJIOKEHHBIX B paMKaxX CUCTEMbI TOTIOJTHUTEILHOTO 00pa30BaHMsL.

Iledazozuueckas uenecoobpasHocms npozpammel - «Kommac-rpapmxk V17»
3aK/IIOYAETCS B COOTBETCTBUM ITIOCTPOEHMUS 1IeJiel M 3a7au IMTOCTPOEHMIO COMIepP KaHMsI
yuebHOM mporpaMmmbl. IIporecc peanmsanyyu IMporpaMMbl CIIOCOOCTBYET IIPOLIECCY
KOJUIEKTMBHOTO  TBOpPYECTBA,  IPUBUBAIOTCSI  HABBIKM  IpodeCcCroHaIbHOM
nesiTeTbHOCTM.

Adpecam npozpammei: 12 - 15 jer.

BpiObOp mHaHHON BO3pPacTHOM KaTeropuMu [Jis OCBOEHMSI  IPOrpaMMbI
00y C/IaBIMBAETCS TICUXOJIOTMUYECKMMY OCOOEHHOCTSIMM JIETeN CPeIHEro M CTapIero
IIIKOJIBHOTO BO3pacTa B BOCHPUATUM MaTepuasa, MOTMBALMM K Yy4ueOHOM
IesITeIbHOCTH, KOMMYHMKATUBHOM " QHAJTUTUIECKO nesITeTIbHOCTH,
chopMUPOBAHHOCTY MUPOBO33PEHMS U TIP.

O6%ém npozpammei: 144 yaca.

[Iporpamma peanmsyeTcst IBYMs MOIYJISIMM:

1 momynb - 64 yaca

2 monysb — 80 yacos.

Dopmbl 00yueHus: O4YHAsA, C MCIIOIb30BAHMEM PpECYpPCOB 3JIEKTPOHHOTO
00y4YeHus, Ipy HEOOXOAVMOCTHM MCIIOJIb30BaHMe AVCTAHIIVIOHHBIX TEXHOJIOT .



dopmel  3aHamuil: O OYHOrO OOyYeHMS 4Yallle BCEro IMPUMEHSIeTCS
KOMOMHMPOBAHHbIE U MTPAKTUUYECKNE 3aHSITHSI.

[Ipn peamusaium mporpaMmmbl ¢ ucrojb3oBaHueM OO0 u JOT BO3MOXKHBI
caenytoiye hopMbl TPOBEIEHNS 3aHSITUN:

- BuneoxkoHdepeHiusi — obecrieunBaeT ABYXCTOPOHHIOIO ayAyo- U BUIEOCBSI3b
MeXXIy negaroroM 1 obyuvatoriumucs. [IpermyiiiecTBoM Takoi opmMbl BUPTYaJIbHOTO
OOIlIeHNsT SBJSIETCS BU3yaJbHbIM KOHTAKT B peXuMe peajbHOTO BpeMeHM.
OxBatrbIBaeT 6OJIBIIIOE KOJIMUYECTBO YUaCTHMKOB 00pa3oBaTeIbHOrO Mpoliecca.

- YaT-3aHaTHS — 3TO 3aHSTHUSI, KOTOPBIE IPOBOMASITCS C VICIIO/Ib30BAaHMEM YaTOB -
9JIEKTPOHHOM CUCTEMbBI OOIIEHMSI, IIPOBOAUTCS CMHXPOHHO, TO €CTh BCE YYaCTHUKU
MMEIOT AOCTYI K YaTy B PEKMMeE OHJIANH.

- OunaH-KOHCy/JbTallMM — 3TO Hambosee sddexrTtuBHasE  Gopma
B3aMMOZENCTBUS MEXKOy IlegaroroMm u oOyvamommmucsd. IIpeMMylnecTBo TaKux
KOHCYJIbTallMif B TOM, UTO, KaK IpPM ayauo U Tem OoJjiee BUAEO KOHTAKTe, CO3MaeTcCsl
MaKCUMMaJIbHO TIpUOMIMKEHHAsT K peajbHOCTM artmocdepa skuBoro oOmieHus. K
Haubosiee TPUEMJIEMBIM [IJISI TOTIOJTHUTEJIbHOTO OOpa30BaHMSI MOSKHO OTHECTH,
TaKKke, Takue ¢opMbl KaK MacTep KJacChl, IMCTaHLUMOHHbIE KOHKypca, (ecTuBasm,
BbICTaBKM, 3JIEKTPOHHbIE SKCKYPCUM.

Buder 3auamuii: n1exuyuu, mpakTuyeckue u jabopatopHbie paboTbl. OCHOBHOI
dbopmoI1 SIBJIIETCS TPYIIIOBOE 3aHSTHE.

Oo6sem npozpammet: 144 yaca

Cpok oceoeHuss npozpammst: 1 ro.

Pescum 3anamuii: 2 pasa B HefesTio 1O 2 aKageMUyecKux daca ¢ IepepbIBOM
10 MmuHyT.

1.2 Ilesu u 3agauy MpOrpaMmabl.

Ilens npoezpammst - pa3BUTME TBOPUYECKOrO IIOTEHIMAIA JIMUHOCTU IO
CpelCcTBaM MHKEHEPHOTO Au3aiiHa, oO0yuuTb OcHoBaMm IpoeKktupoBaHusi B CAIIP
KOMIIAC 3DV17.1.

3adauu:

Oobpa3osamenvHole:

° chopmupoBars npepacrasaenue o CAIIP;

° IIOMOYb OCBOUTb OCHOBHbIe NpuHIMIBLI paboTel B CAITP KOMITAC 3D
V17.1, HayunThCs CO3aBaTh AeTaIu, COOPKU U TEXHUYECKYIO JOKYMEHTAIINIO;

° 3aKpenuTb 3HAHMS, IIOJyYEeHHble Ha YpoOKaxX uepueHusi, GOU3MKH,
TEXHOJIOTUM U T€OMETPUN.

Paszsusaruiue:

° CIT0COOCTBOBATh PasBUTUIO Hab6II01aTe/IbHOCTMH, BHMMAaHUS,
BOOOpasKeHMsT ¥ MOTUBALMM K YUeOHO IesITeIbHOCTH.

° COMEeMCTBOBaTh (HOPMMPOBAHNIO KOMMYHMKATUBHBIX HABBIKOB;

° pas3BuUTHE 0OPA3HO-JIOTMYECKOTI'O MbIILILJIEHNS;

° pa3BuTh 0Oa30Bble 3HAHMS T'pa@UUECKUX PETAKTOPOB [JISI IPaBUJIBHOM

nmogaum ,Z[I/ISaI‘/JIHepCKOI‘O pelieHus;



° dbopmMupoBaHyue OCHOB IIPOEKTHOT'O MbIILJIEHNS;

o CIIOCOOCTBOBATh PA3BUTHUIO IMPOCTPAHCTBEHHOI'O MBIILIEHMUS YYaIlMXCs
3a cueT paboThI C MPOCTPAaHCTBEHHBIMM Ob6pa3amu (MmpeobpasoBaHye 3TUX 0Opa3oB U3
IBYXMEPHBIX B TpEXMEpHbIe ¥ 0OpaTHO, U T.1.).

BocnumamenvHute:

° 0003HAUNTD 1IEHHOCTb MH)XEHEPHOT'0 0Opa30BaHMs;

o chopMMpOBaTh HABBIKM KOMaHIHOM PabOThI Hafl ITPOEKTOM;

o BOCITMTaHMeE CITIOCOOHOCTEN K caMOpean3aiyuy ¥ caMOpas3sBUTHIO;

o COPUEHTUPOBATD YUaIInuXCs Ha MoTyyeHme TeXHUYECKOM
CIelaabHOCTH;

° CITOCOOCTBOBATh COIMATIM3ALINY OOYUAIOIIMXCSI ITyTEM ITPUOOIIEHNUS UX K

COBMECTHOJ paboTe, a TaKKe COBPEMEHHBIM KYJbTYPHBIM TEHIEHIMSIM B cdepe
Iy3alHa.



1.3 CopepkaHue nporpamMmabl

1.3.1 Copepskanue yueoHoro miaHa 1 moayib 64 gaca.

1 BBenenne

1.1 Posb mamyHHOM rpadyuKu B pasjIMUHbIX cdepax XU3HM 001ecTBa

Teopus. VTHCTpYKTaK MO TexHUKe 6e30macHOCTU. VHCTPYKTaK MO MOXKapHOU
6e30MacHOCTM ¥ 3JIeKTpoOe30nacHOCTU. VHCTPYKTaK MO caHuUTapuu. Pacmopsimok
nHsi. Pacniucanme sanstuit. [Tporpamma 3aHsitmir Ha Kypc. [lepBoHauaibHble TTOHSITHS
O TEXHMUECKOM PUCYHKe, UepTeske, ICKU3e.

Mammunas rpaguka. CoBpeMeHHble CUCTEMbl aBTOMAaTU3MPOBAHHOTO
npoextupoBanus (ganee — CAIIP). Ponab mammuHoM rpadgukm. O61aCTh IpUMEHEHMST
1 obecrieyeHne MaIIMHHON IpauKu.

Odbopydosarue.  HoytOyku, MbllM  KOMIbIOTepHBIE;  I[IporpammHoe
obecrnieuenue gyt 2D-3D mopenupoBanusi (KOMITAC 3D, SketchUp)

1.2 TI'papuueckme cucrembr KOMIIAC. 3amyck  mporpamMmbl
KOMIIAC. UnTepderic cucTeMbl

Teopus. CoBpemeHHble CUCTEMbI MPOeKTHpoBaHMsI. CXOICTBO BCEX CUCTEM.
OcnoBanne komnanmn ACKOH. Hasnauenne u mpumenenne nporpammMmbl KOMITAC
-  KOMlIlnekc ABromatusupoBaHHbIX Cucrem. MeKnpeamMeTHble  CBSI3U
KOMIThIOTEPU30BAaHHBIX YUeOHbIX KypcoB «MHskeHepHast rpadmkar», «YUepueHme»,
«etamm mammmH», «Teopus mammH ¥ MexaHusMoB». CTpykTypa uHTepdeiica
cucrembl KOMITAC. Tumbl 1OKyMEHTOB: 4epTEX, pparMeHT, TEKCTOBbIN JOKYMEHT,
crienbuKanys, 1eTaib, coopka (pMMeHeHe JOKYMEHTOB).

Ilpakmuka. 3amyck mporpammbl. HHTepdeiic mporpammbel. OTKpbITHE
nokymeHTtoB cucteMbl KOMIIAC: uepréx, ¢dparmMeHT, TEKCTOBbIM TOKYMEHT,
crienudukanys, coopka. CosmaHue U coxpaHeHMe TOKyMeHTa (hparmMeHT.

Odbopydosanue.  HoyTOyku, MbllIM  KOMIbIOTepHbIe;  [IporpammHoe
obecrieuenue gyt 2D-3D mopenupoBanusi (KOMITAC 3D, SketchUp)

2 Cpepa uepueHMs

2.1 OcHoBHbBIEe 3/IeMEeHThI padouero OKHa JoOKyMeHTa. @parmeHT

Teopus. Pabouee OkHO mokyMeHTa PparmMeHT: 3arojOBOK; TJIABHOE MEHIO;
MHCTPYMEHTa/IbHbIe TIaHeM; IIaHejb CBOJVICTB, CTpoka coobiiennit. KommakTHas
MaHejb M TUIIbl MHCTPYMEHTAIbHbIX KHOMOK. Co3[aHne MMoJib30BaTe/IbCKUX ITaHe e
MHCTPYMEHTOB.

IIpakmuxka. Hactpoitka pabouero crosia. MIrpa Ha COOTBETCTBME IIaHEJEN:
3aroJIOBOK, IJIaBHOE  MEHIO;  MHCTpyMeHTajbHass  maHenb  CraHmapTHas;
MHCTPYMEHTa/IbHASI TTaHe b Bua: MHCTpyMeHTa/bHAsI MaHe b. TeKylllee COCTOSIHUE;
MHCTPYMEHTa/IbHAs IaHes b. KoMIIakTHasT; KHOIKM ITePEeK/IFOUeHMsI; KHOIIKM BbI30Ba
KOMaH/I; TIaHeJIb CBOJVICTB; TMaHEM CIEeIMaIbHOIO YIIPAaBJIEHMS; CTPOKa COOOILEHMUI];
SIPJIBIYOK-TIO/ICKA3Ka.

Obopydosanue.  HoyrOyku, MbllM  KOMIbIOTepHBIE;  [IporpammMHOoe
o6ecneuenne ajig 2D-3D momgempoBanus (KOMITAC 3D, SketchUp)



2.2 JIvauu. Maciarad

Teopusa. Twnbl nuaui. Hauvepranusi, TOJIIMHBI M OCHOBHBbIE Ha3HAUEHMS
IEBSITU TUIIOB JIMHUI, IIPMMEHSIEMBIX Ha depTeskax. MaciTabbl M300paskeHuin U UX
ob603HaueHMe Ha yepTexkax. Macirab ymeHbieHus. Maciirab yBeamyeHus..

Ilpakmuka. BpluepTuTh IpMBEAEHHbIE JIMHUM U U300pasKeHUsI, COOJIIOmast
yKa3aHHOE MX PacCIIOJIOKEHMeE.

Obopydosarue.  HoyTOyku, MbllllM  KOMIbIOTepHble;  [IporpammHoe
obecrieuenme st 2D-3D mopenupoBanusi (KOMITAC 3D, SketchUp)

2.3 IlocTpoeHue reoMeTpMYeCKMX NPUMUTUBOB

Teopusa. TI'eomerpmyeckue TIPUMUTUBBI: TOYKA, IIpsIMas, OTPE30K U
reomerpuueckue ¢urypol. WMHcTpyMeHTanbHas IaHeab KommakTHasi KHOMKU
nepexymoueHuss - I'eomerpusi. VipaBjieHne OTOOpakeHMEM ITOKYMEHTa B OKHE -
MacllTabMpoBaHMe; TEeKYIIMA  MaciiuTad; yBejauMueHMe  MaciiTab  paMKOI.
HcTpyMmeHTanbHas maHe b Bun. [Ipubamskenne / otnanenmne. Komanaa - ITokasaTb
BCE.

IIpakmuxka. TlocTpoeHue OTpPe3KOB: MPOCTHIM CIIOCOOOM; OPTOTOHAJIbHBIM
yepueHMeM; Mo KoopamuHatam. IlocTpoeHne mpsIMOYTOJIbHMKA, OKPY>KHOCTEH, IYyT U
9JUIUIICOB. YTIpaBjieHMe OTOOpaskeHMeM IOKYMEHTAa B OKHEe, MCIIOJb3ysl MbIIIb C
KOJIECOM ¥ MacIlITab MHCTPYMeHTaIbHOM MaHeau Buj.

Odbopydosarue.  HoytOyku, MbllM  KOMIbIOTepHBIE;  I[IporpammHoe
obecrieuenme st 2D-3D mopenupoBanust (KOMITAC 3D, SketchUp)

2.4 TIlocTpoeHme uepTeka MPOCTEMINIMMM KOMAaHAAMU C MPUMEHEHMEM
MPUBSI30K

Teopua. Ilanenr CBoiicTB. Pa3sHOBMAHOCTM TIPUBS30K - IJI0OAJIbHAS
(meycTByIOILIAs MO YMOJIYAHMIO) M JIOKaJibHasi (OJHOKpaTHas). MeHIO JIOKaJbHbIX
MPUBSI30K. Y CTAHOBKA IJI00AJIbHBIX MPUBSI30K. VIHCTpyMeHTa/IbHasI MaHesb Tekyiee
COCTOSIHHUE.

IlIpakmuxa. ITocTpoeHne HeNpepbIBHBIX OTPe3KOB. OpTOroHaabHOE YepUyeHHe.
IIpumeHeHne B pabore maHesu Tekyiee cocTosiune, nmaHeab CBoiucTB. IIpumenenme
JIOKAJIbHOM ¥ TJIOOA/JIbHOM TIpuBSI3KM BbIpaBHMBaHme, bimmkanmras touka. Cruim
JIMHUM: OCHOBHAsI; OCeBasl; TOHKAsI; YTOJIIIEHHAS.

Odbopydosarnue.  HoytOyku, MbllM  KoMIbioTepHble;  [Iporpammuoe
ob6ecrieuenme njst 2D-3D mopenupoBanust (KOMITAC 3D, SketchUp)

2.5 TIlamenp pacummmpenHbix KomaHA. IlocTpoeHne mnapa/Ie/TbHBIX
MPSIMbIX.

Teopus. VHctpymeHTasibHas ImaHesab KommnakTHasi. IlaHenb paciimpeHHBIX
komaug,. [Tanenp CBOMCTB.

INpakmuxka. Ilanenb pacHIMpeHHBIX KOMaHH VIHCTpyMEHTAJbHOM ITaHEeN
I'eomerpusi. BcriomoratesibHasi mpsiMasi: MPOM3BOJIbHAS BCIIOMOraTesibHasl IMpsMas;
TOpU3OHTA/IbHAs  IIpsIMasi; BepTUKajJbHas MpsiMas; IapajjiejibHasi — Ipsmas,
MepreHaNKY/IsIpHasl IpsiMasi, KacaTejibHasl IIpsiMasi 4yepe3 BHEIIHIOIO TOUKY,
o6uccekrpuca. OTpesoK: IPOMU3BOJBHBIM OTPE30K; TOPU3OHTAJBHBIM OTPE30K;



BEPTUKAJIBHBIM OTPE30K, KACaTeJbHbIM OTPE30K UYepe3 BHEIIHIOI TOUYKY, OTPE30K,
KacaTeJbHbIM K 2 KpuBbIM. OKPY>KHOCTb: IMPOU3BOJIbHASI OKPY’KHOCTh; OKPY>KHOCTD
0 3 TOUKaM; OKPY)XHOCTb C IIEHTPOM Ha OOBEKTe; OKPYKHOCTb, KacaTejbHas K
1 KpuBOII; OKpPY’KHOCTb, KacaTeJibHasi K 2 KPMBBIM; OKPY>KHOCTb, KacaTeJibHas K
3 KpUBBIM; OKPY’KHOCTb I10 2 TOUKAaM.

Obopydosarue.  HoyTOyku, MblllIM  KOMIbIOTepHble;  [IporpammHoe
ob6ecneuenme ajisg 2D-3D monemupoBanus (KOMITAC 3D, SketchUp)

2.6 [leneHue KPMUBOV Ha paBHbIE YaCTH

Teopua. NuctpymeHTtasbHasi mnaHenab KommnaktHas. IlaHenb paciiMpeHHbIX
komaHp. [Tanens CBoiicTB.

INpakmuxka. [leneHue OKpy>KHOCTM Ha 6 u 8 uacTeil. BoimosHeHMe miaocKkomn
Ietaym 3Be3za.

Obopydosanue.  HoyTOyku, MblllM  KOMIbIOTepHble;  [IporpammHoe
obecrnieuenue s 2D-3D mopenupoBanusi (KOMITAC 3D, SketchUp)

2.7 PepakTupoBaHMe 00beKTa. YajieHyue 00beKTa M ero 4yacrTei.

Teopusa. HcTtpymeHTasbHas1 TaHeab KommaktHas. IlaHenb paciiMpeHHBIX
komana. ITanenp CsoiicTB. ITaHenb PemakTupoBaHme: yceub KpUBYIO. Y IJIMHEHUE
BCITOMOTaTeJIbHBIX MIPSIMbIX. Y Ta/ieHl e 0ObeKTa.

IHpakmuxa. BrinosHenne OpHaMeHTa (TlepeceueHne BYX TPEYyTroJIbHUKOB).

Odbopydosanue.  HoyrOyku, MplM  KOMIbIOTepHbIe;  I[Iporpammuoe
obecrieuenme nyst 2D-3D mopenmpoanust (KOMITAC 3D, SketchUp)

2.8 3anmuBKa ob0siacTei [BeTOM BO (hparmeHTe

Teopua. WHcTtpymeHTasbHasi maHedb KowmmaktHast. WMHCTpyMeHTambHast
nmaHesb ['eomeTpus: MITpMXOBKa, 3anmBKa IiBeToM. Ilanenp CBonctB. Hacrpoiika
IITPUXOBKMU: IIar; 1BeT; yrou. Ilapamerps! 3aymBKU. TUIl 3a/IMBKY — OTHOLIBETHBII;
JIMHEMHBIN TPAAVEHT; IWIMHAPUUECKUIM TPAAMeHT; YIJIOBOM I'PaAMeHT; KOHUUECKUN
I'pafiieHT; paayajbHbli TPagVeHT; KBaJpaTHbINI I'PaIJeHT.

IIpakmuxa. BroinonHenne OpHameHTa (IlepeceueHyre OBYX KBaJpaToOB),
3aJIMBKa KBaJIpaToB.

Obopydosanue.  HoyrOyku, MbllM  KOMIbIOTepHBIe;  [IporpammHoe
ob6ecrieuenme njst 2D-3D mopenupoBanust (KOMITAC 3D, SketchUp)

2.9 Conpsokenus. ITocrpoeHne yepTeka IVIOCKOM JAETAIU C 3/IeMEHTaAMM
COMPSDKEHUSI.

Teopusa. ComnpsbkeHne ABYX ITepeCEeKaroIIMXCS MPSIMbIX OYTroi 3agaHHOTO
pagnyca. ComnpsbkeHne OKPYKHOCTM ¥ Tpsimoin. CompskeHne OBYX OKPYKHOCTEN
(BHemIHee ¥ BHyTpeHHMe). UHcTpymeHTaspbHasi — maHeab — KommakTHas.
WHcTpymeHTa/IbHAs MaHes b ['eoMeTpusi: HepepbIBHBIM BBOA, 0ObEKTa.

INpakmuxka. TlocTpoeHne uyepreka IUIOCKOM [JEeTaJM C  3JeMEHTaMMU
COTIPSKEHMSI.

Obopydosanue.  HoyrOyku, MbllM  KOMIbIOTepHBIE;  I[IporpammHOoe
o6ecneuenne a1 2D-3D momemmpoBanus (KOMITAC 3D, SketchUp)



2.10 ITocTpoeHme uepTeKka IUIOCKOM JETajiM II0 MMEIOIENCS ITOJIOBUHE
U300 pasKeHusI.

Teopusa. Ilanenr PemakTupoBaHMs: CABUI; TIOBOPOT; KOMNMPOBaHME
(TpOM3BOJIBHOE KOIMMPOBAHME; KOMMPOBAHME IO KPMBOM; KOMNMPOBaHME TIO
OKPY>KHOCTH; KOMMPOBaHMe II0 CeTKe); MacCIITabupoBaHe; CMUMMETPUSI;

IIpakmuka. YepTé IUIOCKOM [eTalM C 3JIeMEHTaMM COIPSDKEHMS.
[TocTpoeHne BTOPOI MOJIOBMHBI JeTaau (MCIIOIb30BaHue KoMaHabl CUMMeTpus).

Odbopydosarue.  HoyrOyku, MbllM  KOMIbIOTepHBIE;  [IporpammHoe
obecrieuenme st 2D-3D mopenupoBanusi (KOMITAC 3D, SketchUp)

2.11 Cospanmne ueprexa. Usgenme Yrosok MebeTbHBIN

Teopusa. Cosganue u coxpaHeHue OokyMeHTa. [locTpoeHue riaBHOro BuUAa.
IToctpoenne Buma cBepxy. [loctpoenne Buma cieBa. Cosmanue cioeB. [IpocraHoBKa
pa3MepoB U BCTaBKa B HMX TEKCTa. 3HAK HEYKA3aHHOM IIepOXOBATOCTU. TexXxHuueckue
TpeboBaHMsI. 3aro/JIHEHMEe OCHOBHOM Hamamucyu. IlocTpoeHne cTaHIapTHBIX BMIOB Ha
OCHOBE MOMEJI

IIpakmuxka. Co3panue yepreska. Visgenne Yrosiok MmeGesbHbI.

Obopydosanue.  HoyTOyku, MblllM  KOMIbIOTepHble;  [IporpammHoe
obecrnieuenme st 2D-3D mopenupoBanusi (KOMITAC 3D, SketchUp)

2.12 Bwuppi, paspesbl. U3genne Onopa Baia

Teopusa. Iloctpoenue rinaBHoro Bupaa. Iloctpoenme Buma cBepxy. BcraBka
CMMBOJIOB B pasMepHYyio Haamuch. [locTpoeHne BIHOCHOTO 3jieMeHTa. [locTpoeHme
JIMHUM CTyneHdaToro paspesa. ObosHauenme 6a3pl. O603HaUeHMe momycka (GOpPMBbI.
O6o3Hauenne MapkupoBku. [leyaTb omgHOMMCTOBOrO nokymeHTa. IlocTpoenue
MIPOM3BOJIbHBIX BUIOB HAa OCHOBe Mopesin. Paspes-ceueHne.

INIpakmuxa. Co3nanne ueprexka. Msmenne Onopa Bana

Odbopydosanue.  HoyTOyku, MblllM  KOMIbIOTepHbIe;  [IporpammHoe
obecrieuenme gjst 2D-3D mopenupoBanusi (KOMITAC 3D, SketchUp)

2.13 TIIpocTtble pa3pe3bl

Teopus. Tumbl paspe3oB: TOPU3OHTAJbHbIE, BepTUKAJIbHbIE, HAKJIOHHBIE.
MecTHbIN pa3pes.

IIpakmuxka. Cospganue ueprteska. [lo mpuBemEHHBIM M300pPAKEHUSIM ETa/IN
TTIOCTPOUTDb BUJI, CBEPXY U BBIIIOJHUTh HEOOXOIMMbIE pa3pesbl.

Odbopydosanue.  HoyrOyku, MbllM  KOMIbIOTepHBIe;  I[IporpammMHoe
ob6ecrieuenme njst 2D-3D mopenupoanust (KOMITAC 3D, SketchUp)

2.14 CnosxkHble pa3pesbl

Teopusa. CryneHuartsie pa3pesbl. JIomaHbie pa3pesbl.

IIpakxmuxka. Cospmanne uepteska. [lo aByM 3agaHHbBIM Ha YepTeske BuUIaM
oeTaau, HeoOXOOMMO: IIOCTPOUTb TPETHMM BuUA OeTayu (BUI CBEPXY WM CJIEBa);
HAa3HAUMTh pa3pesbl, HeOOXOIMMbIe MJISI BbISIBJIEHUS BHYTPEHHETO COIEP>KaHMSI



oeTaau, M IIOCTPOUTb MX HA MeCTe COOTBETCTBYIOIIMX BMUIOB; pPeaan30BaTh
pas/IM4yHble CIIOCOOBbI M300pa>keHMil — IIPOCThbIe U CJIOKHbIE pa3pesbl; HAHECTU
pa3Mephbl, pABHOMEPHO pacIpefesiMB X Ha BCeX TPEX U300 pakeHMSIX.

Obopydosarue.  HoyTOyku, MbllllM  KOMIbIOTepHble;  [IporpammHoe
o6ecneuenme ajisg 2D-3D mogenupoBanus (KOMITAC 3D, SketchUp)

2.15 CeueHus

Teopus. BeinecenHoe ceueHne. HasioskeHHOe ceueHue.

INpakmuka. Cospganme uepteska. HasHaumTh HeEOOXOOMMBbIE CEUEHMSI WU
BBIIIOJIHUTL ~ Tpadudeckue  MU300paskeHMs, MCIIOJIb3ys  pasjMYHbIE  CIIOCOOBI
PacCHoJIOKEHNST Ha YEPTEKE ITUX CEUEHMUI.

Odbopydosanue.  HoyrOyku, MbIlM  KOMIbIOTEpHBIe;  I[IporpammHoe
obecrieuenme st 2D-3D mopenupoBanust (KOMITAC 3D, SketchUp)

2.16 MakposiemeHTsbl, pparMeHTbl, TEKCThI. V31eme pacnpenenTeb.

Teopus. Tloctpoenne reomerpun. CosmaHue MaKposjaeMeHTa U paboTa C HUM.
Cospanme u BcTaBka ¢parmeHTa. MecTHbI1 paspe3. JIuHusg-BbIHOCKA. TekcT u
Tabymia Ha yeprexke. [locTpoeHne BUAOB HAa OCHOBe Mojiean. MecCTHbBIN paspes.

IlIpakmuxa. Co3naHne dyepteska. M3genne pacripenenutenb. MaKpoaieMeHThl,
(parMeHThI, TEKCTHI.

Odbopydosarue.  HoytOyku, MbllM  KOMIbIOTepHBIE;  I[IporpammHoe
obecrieuenme st 2D-3D mopenupoBanust (KOMITAC 3D, SketchUp)

2.17 ITapamerpusupoBaHHbIi (parmenT. Msgenne ToIKaTe/b.

Teopua. Iloctpoenme  (¢parmeHTa B  IapaMeTPUUECKOM  peXUME.
[Tapamerpuueckue Bbipaskenusi. KomnupoBanue ¢parmenra. CosmaHue BHEITHUX
repeMeHHbIX. BcTaBka ¢parmeHTa B OpPyrom OOKyMeHT. Tabjuiia repeMeHHbIX.
Vcnonp3oBaHMe mapamMeTpr30BaHHOTO ¢parMeHTa B 9CKIU3€e MOJIEJIN.

Ilpakmuxa. TlapameTpusmupoBaHHbIii pparmeHT. M3menne ToyikaTeb.

Odbopydosarue.  HoyrOyku, MbllIM  KOMIbIOTepHbIe;  [IporpammHoe
obecrieuenue gjst 2D-3D mopenupoBanusi (KOMITAC 3D, SketchUp)

2.18 H3omeTpuuecKkue MpoeKInu ATaIN

Teopusa. AxcoHomeTpuueckue mpoekimii. [IpyMeHeHVe aKCOHOMETPUYECKIX
MpoeKkuuii  AKCOHOMeTpuYeckue  Mpoekuui.  M3omerpuueckass — IpOEKIIMS.
Humetpuueckass mnpoexkuus. [losoxkeHne akcoHoMeTpuueckux ocein. Iloctpoenue
AKCOHOMETPUUYECKMX  IpOEeKIMii  Touek. V3oOpaskeHuMe  OKpPYKHOCTEM B
akcoHoMmeTpun. ITocyiemoBaTeIbHOCTD BBITTOJTHEHNSI M300paskeHniI B aKCOHOMETPUMN.
[IITpuxoBKa pa3pe3oB B aKCOHOMETPUN.

INpakmuxa. TTocTpoeHne M30METPUUECKON MTPOEKLIMM MOIEMN.

Obopydosarue.  HoyrOyku, MbllM  KOMIbIOTepHBIe;  I[IporpammHoe
o6ecneuenme g 2D-3D mogempoBanus (KOMITAC 3D, SketchUp)

2.19 Chnoco0bl coeguHeHMUsI JeTajieii. PasbéMHbIe UM Hepa3bEéMHbIE
COeVIHEeHUS



Teopusa. OcHOBHble BUObI pPa3bEMHBIX U HEPA3bEMHBIX COEIVHEHMU,
IIPUMMEHSIEMbIX TIPY CO3IAHMM IPOMBIIUIEHHbIX M3Oeauid. Y CJIOBHOCTU, MPUHSIThIE
crangaptamu ECK]I mas msobpaskeHuss u obosHaueHus pes3bobbl ('OCT 2.311-68
«/300paskeHne pe3bObI»), CTAHIAPTHBIX KPEMEKHbIX W3IEUil U Pe3bOOBbIX
coemuHenuii (FOCT 2.315-68 «306paskeHust YIIPOILEHHbIE ¥ YCIOBHbIE KPEIEsKHBIX
netanein»). Bugbl cBapounbix mBoB U ['OCT 2.312-72 «¥YcyioBHbIe M300paskeHUs U
0603HaueHMs 1IBOB CBapHbIX coenuHeHuii». IlpaBuamMu BbINOJHEHUST COOPOUYHOIO
yepTexka, COBMEIIEHHOTO CO CIlenu@uKanyen.

O6mme cBemennst o pespbax. Kimaccudukanmsa pe3nd. OCHOBHbBIE 3JIEMEHTHI U
napameTphbl pe3boObl. M300paskeHne pe3bobl. Turbl pe3nobl 1 0603HaUeHMe. Y CJIOBHOE
0003HaueHMe KPENEKHBIX U3IEINNA.

INpakmuka. Hayuntbcs mosb3oBatbes craHmaptamu ECKI, yuebHoi wu
CIIPaBOYHOM JIMTEPATY POIA.

Obopydosanue.  HoyTOyku, MblllM  KOMIbIOTepHble;  [IporpammHoe
obecrnieuenue s 2D-3D mopenupoBanusi (KOMITAC 3D, SketchUp)

2.20 IlocTpoeHue 60OJITOBOrO COEIMHEHUS

Teopusa. Turmbl pe3bObl, OCHOBHbIE IMapaMeTpbl, U300paskeHne 1 0O603HAUEHN e
pe3bObl U Pe3bOOBbIX COeNVHEeHMI Bumamyu cTaHmapTHBIX KPENEKHbIX M3IeNNi, UX
KOHCTPYKLIMM, YCJIOBHOE OOO3HaueHue. Pacuér pmjuHbl CcTepskHS OoJita, ITOZOO0P
CTaHAAPTHOTO 3HAYEHMSI OJIMHBI ¥ 0003HaueHue 0oJITa.

Ilpakmuxka. BbeimosHeHMe dYepTekeil CTaHAAPTHBIX KPEIMEKHBIX W3IeJINIA:
60JiTa, TaKM ¥ 11ai0bI MO0 UX IEMCTBUTENbHBIM pa3mMepaM, KOTOpbIe CJIeqyeT B3SITb
13 TabJIMI COOTBETCTBYIOIIMX CTAaHAAPTOB. BhINMO/NIHEHNE M300paskeHUI COeqMHEHMST
OBYX pAeTasern ¢ momoinbio 6oata. ODoOpMUTH 3TO KaK COOPOUHBIM UYEpPTEX CO
crienuKaLmen.

Odbopydosarue.  HoyTOyku, MbllIM  KOMIbIOTepHbIe;  [IporpammHoe
obecrieuenue gyt 2D-3D mopenupoBanusi (KOMITAC 3D, SketchUp)

2.21 IlocTpoeHMe HIMUIEUYHOTO COeAVUHEHUS

Teopusa. Tumnbl pe3bObl, OCHOBHbBIE ITapaMeTpPhl, M300paskeHMe 1 0003HaAUEeHMe
pe3bObl U pe3b0OBBIX COEAMHEHMI. Buabl CTaHOAPTHBIX KPEMNEKHBbIX M3IENINi, UX
KOHCTPYKLMSI, YCJIOBHOE obo3HaveHMe. PacuéT mymHbI raeuHOro KOHIIA INIMUJIbBKU U
BbIOOp HOMepa 'OCTa mmmabku.

Ilpakmuxka. BpimosiHeHMe dYepTekeil CTAHIAPTHBIX KPEMEKHBIX W3IeJINIA:
IINWIBKY, TalKM U IIai0bl MO MX JEeMCTBUTEJIbLHBIM pa3MepaM, KOTOpbIe CJIemyeT
B3ITh M3 TaOJMI[ COOTBETCTBYIOIIMX CTaHIApPTOB. BbimosHeHMe m300paskeHUN
CBEPJIEHOTO ¥ pPe3bOOBOTO OTBEPCTUSI IIOA, INMMJIbKY, COeIMHEHUS JeTajei C
MIOMOILIbIO  IIIMJIBKMA: KOHCTPYKTMBHOTO M VIIPOIIEHHOTO (10 3SMIIMPUYECKUM
dbopmynam).

Obopydosarue.  HoyrOyku, MbllM  KOMIbIOTepHBIe;  I[IporpammHoe
o6ecneuenme g 2D-3D mogempoBanus (KOMITAC 3D, SketchUp)

2.22 PelieHue TBOpYECKHUX 3a4a4



Ilpakmuka. BpbinosHeHMe PUCYHKOB KOMITBIOTEPHOM Tpaduky IO TeMme
«CuMOHMpCKUIA Kpalt — BeHell, AepsKaBbl! ».

Obopydosarue.  HoyTOyku, MbllIM  KOMIbIOTepHble;  [IporpammHoe
o6ecneuenme ajisg 2D-3D monemupoBanus (KOMITAC 3D, SketchUp)

1.3.2 CopepkaHue yueOHOro mraHa Moay/ib 2 -80 yacoB

1 OcHoBbI - 3D MogenupoBaHus

1.1 T'eomeTpuyeckue Tejia U UX 3I€MEHTbI

Teopua. OxHo pokymeHTa [Hertanb. WHcTpymeHTasibHas maHeab Bum.
OpueHTalys: crepeny; c3aay; CBepXy; CHMU3Y; cjeBa; cipaBa; usomerpusi XYZ;
msometpus YZX; wusomerpus ZXY; aumerpusi. [lepeBo 1mocTpoeHusi. Pesxkum
TpéxmMepHoro MogenupoBanus. KowmmaktHas mnaHenb. Ilonstme d¢opma u
noBepxHoCThb. CIipaBKa, IMOMOIIb (1ocKaska) npu padore cucremonn KOMITAC-3D.

INIpakmuxa. Hactpoiika napametpoB. CoxpaHeHMe JokyMeHTa JleTasb.

OobopydoeaH ue. HoyTbykm, MbIllM KOMIIbIOTEpHbIe; IIporpammHoe
obecrnieuenme st 2D-3D mopenupoBanusi (KOMITAC 3D, SketchUp)

1.2 Co3paHme reoMeTpMYeCKMX TeJ, OrpPaHMUYEHHBIX IIJIOCKUMMU
NMOBEPXHOCTSIMU. M HOTrOrpaHHUKU.

Teopus. DneMeHTbI TEOMETPUUECKUX TeJ. DJeMEeHTbl MHOTOT'PAaHHMKA: T'PaHb;
pebpo; BepuIMHAa. Buabl MHOTrOrpaHHMKOB MO (opMe OCHOBAaHMS: ITPaBUJILHBIN;
HeNpaBUJIbHbIN.

INpakmuxa. BblirosiHeHe ~ MHOTOTPAaHHMKOB:  KyO,  mapasulenuiie[n
(HempaBW/IbHasl TIpsIMasl  YeThIPEXYToJibHAsl MMpamMmuzaa); TMpsiMasi IpaBUJIbHAsI
TpeyroJjibHas MMpamMuIa; mpsiMasi IIpaBUIbHAsI YEThIPEXYTOJIbHASI UPaMMIA; IIpsIMast
MpaBWIbHAsl IIECTUYTOJIbHAS IMpaMuaa; MpsiMasi IIpaBUJIbHAsT — TpeyrojbHasi
yCeuéHHasl INMpamMuia; TMpsiMasi IIpaBMJIbHAs TPeyrojbHasi IMpu3Ma; MpsiMasi
MpaBUJIbHAS IIIECTUYTO/IbHAS ITPU3Ma.

Odbopydosanue.  HoyTOyku, MblllM  KOMIbIOTepHbIe;  [IporpammHoe
obecrieuenue st 2D-3D mopenupoBanusi (KOMITAC 3D, SketchUp)

1.3 Co3paHne reoMeTpuMYeCKMX TeJlI, OrpPaHMYEHHbIX KPUBBIMU
noBepxHocTsamu. Tejra BpanieHus.

Teopusa. DnemMeHTHI TeJl BpallleHMsI: OUepKoBasi 0Opasyiollasi; OCh BpallleHMUS;
OCHOBaHMe.

Ilpakmuka. BrbinosHeHe MHOTOTPAaHHMKOB: IIVMIMHAP; IIOJHBIA KOHYC;
YCEUEHHBIN KOHYC; LIap; MOJIYIIAp; TOP OTKPITHIN; TOP 3aMKHYTbII; TJIOOOM/I.

Obopydosarue.  HoyrOyku, MbllM  KOMIbIOTepHBIe;  I[IporpammMHoe
o6ecneuenme g 2D-3D mogempoBanus (KOMITAC 3D, SketchUp)

1.4 Co3panue rpynnbl reOMeTpUIECKMX TeJl.



Teopus. Anamm3 reomerpudeckoin ¢hopmbl 06bekTa. KomMaHmabl «MPUKIEUTH
BbIJlaBJIMBaHME» U «BbIpe3aTb BblAaBauBaHueM». [lepexon OT omHOTro OObBeKTa K
Apyromy.

Ilpakmuka. Co3gaHue TipefMeTa, MWCIOJAb3YS KOMaHIbl <«IIPUKJIEUTH
BbIJaB/MBaHME» U  «BbIpe3aTh BblAaBJuBaHueM». [IpaBuibHasi mnupamuga
1IeCTUYTOJIbHAS IpusMa (paguyc OMMCaHHOM OKpyykHOCTM 30 MM, BbiAaBuTh Ha 20
MM). YceuéHHbIM KOHYC (pagmyc 20 MM, NMpUKJIEUTb BbigaBiauBaHueM Ha 40 mwm,
Ykiaon 1 BHyTpb, Yroa 1 paBen 14°). LUununap (pagumyc 10 MM, Opukientb
BbigaBauBaneM Ha 10 mm, Yroa 1 paBen 0°). Ilapannenumnen (BbicoTa OoJiblie
oyaMeTpa OKpPY>KHOCTH, Hampumep, 30 MM, mmpuHa 4 MM — MCIHOJIb3yITEe KOMaHIy
MIPSIMOYTOJIbHUK T10 LIEHTPY U BeplllHe, BbIpe3aTh BbIIABIMBAHMEM Ha 8 MM).

Odbopydosanue.  HoyrOyku, MbIlM  KOMIbIOTEpHBIe;  I[IporpammHoe
obecrieuenme st 2D-3D mopenupoanust (KOMITAC 3D, SketchUp)

1.5 Co3gaume 3-D Mogesm ¢ IIOMOIIBIO oOIepanyii <«IPHUKJIEUTh
BbIJJaB/IMBaHMEM» U «BbIpe3aTh BbIJaB/JIVBaHUEM»

Teopua. Auanus TtpéxmepHo Mopen. PasgeneHue getaju Ha IPOCThIE
reomeTrpuueckue Tena. CosmaHue 3CKM3a MHOTOYTOJIbHMKA. BbIOOp rjlaBHOTO BUA.
Cospmanne 3-D mopenu ¢ IOMOIIBIO OIEpauyii «IIPUKJIEUTb BbIIABJIMBAaHUEM» U
«BbIpe3aTh BbIIABJIMBAHMEM»

INpakmuka. Cosganme 3-D Momenu C MOMOILIBIO ONepanyii «IIPUKIEUTh
BBIIAB/JMBAHMEM» M «BbIpe3aTh BblgaBauBaHuem». C OOBEMHON MOMEau, IIO
MHAUBUAYAJIbHBIM 3anaHusaMm «Omnopa 1», «Omnopa 2». CoxpaHeHre MOJIeN.

Odbopydosarue.  HoyrOyku, MbllM  KOMIbIOTepHBIe;  I[IporpammMHoe
obecrieuenme nyst 2D-3D mopenupoanust (KOMITAC 3D, SketchUp)

1.6 Ocob6ennocTy pad6oTnl 3D-ckaHepa

Teopus. l13yueHnie MeTOIOB IMPOEKTUPOBAHMUSI.

IIpakTka. MopgenupoBaHue TMpoeKTa C  IPUMEHEeHMEM  OOBEKTOB
OTCKaHMPOBaHHBIX B 3D.

dopma koHTpOIA. KOoHKYpC (3a1mTa mpoekTa)

Oo6opyaoBaume: HOYTOYKM, MbIIIb KOMIIbIOTepHasi, 3D- ckanHep Shining,
nporpamMmHoe obecrieuenne njs 2D-3D mopenupoBannst (KOMITAC 3D, SketchUp);

1.7 PemaxkTupoBanue 3-D moaenn

Teopusa. VicmpaBiieHue OIIMOOK, PEKOHCTPYKIMS - YCOBEpPIIEHCTBOBAaHME
Mmomesm. PemaktupoBaHme 9ckmsa. PemakTupoBaHMe IapaMeTpOB — 3JIEMEHTa.
Y nanenne oobekta. [Ipegynpesxkaenne o6 onoOKax.

IIpakmuxka. BHecTu u3MeHeHMe B KOHCTpyKuMio neTasm «Omopa 2».
3aMeHUTDb IWIMHAP THapa/UIENUIIeIOM, B OCHOBAaHMM KOTOPOTO JIEKUT KBajpaT CO
cropoHon 60 mm. M3MeHuTe BBICOTY CO3HAaHHOrO mapauienumnesa Ha 40 M.
CpaBHHUTe MOJTyUYeHHbBIN pe3ysbTart.

Obopydosanue.  HoyrOyku, MbllM  KOMIbIOTepHBIE;  [IporpammMHOoe
o6ecneuenne ajig 2D-3D momgempoBanus (KOMITAC 3D, SketchUp)



1.8 MopaenupoBauue MpPOeKTa c NpYMeHeHMeM 00'bEKTOB
OTCKaHMPOBAHHBIX B 3D.

Teopusi: PepakTupoBaHue TMpoeKiuu B TMporpamme. ['pynma. Bsibop B
ObICTpOM MOCAenoBaTe/bHOCTU. BbIOOp M cO3maHMe TpyIbl dyepe3 KOHTEKCTHOE
MeHio. @ukcauust rpymmnbl. MHpo 110 a/iemeHTy. PemakTupoBaHue BHYTPU T'PYIIIIbI.
N3amepennsi. Tupo no momenu. Enyxuiipl namepennsi. CTpouM TOYHO. YIIpaBjieHMe
MHCTpyMeHTamyu pucoBanus. JIunusa. Jlyra. IlpsmoyronbHuk. IToMeHSITb CTOPOHBI
noBepxHOCTU. OKPY>KHOCTb. MHOTOYTOJIbHUK. YTIpaBJjieHue (OKYCHbIM PaCCTOSTHUMEM
00beKkTMBa. YIIpaBjieHMe MHCTpyMeHTamMu Moaubukauuii. BmaButb / BbITSIHYTB.
Cnemynm 3a wmHoi. Kontyp. Ilepememienne. Bpamenne. MaciurabupoBaHue.
KonctpykimonHbie MHCTpyMeHTbI. Pynerka. Tpancnoptup. Ocu. CTpoum Mojesb B
pasMepax.

dopma koHTpOIA. KOHKYpC (3a1mTa mpoekTa)

Oo6opyaoBanme: HOYTOYKM, MbIIIb KOMIIbIOTepHasi, 3D- ckanHep Shining,
nporpamMmHoe obecrieuenne njs 2D-3D mopenupoBanust (KOMITAC 3D, SketchUp);

1.9 Co3panme 3-D moaenu ¢ 3j7ieMeHTaMM CKpyrjieHus u packaMu

Teopus. [Tpuémsbi paboThI, TIpUCYyIIme MaIlIMHOCTPOUTETLHOMY
npoektupoBanuio. Co3gaHue CKpyrjeHus (IUIaBHbIM Mepexof ONHOM JIMHUM K
npyroin), acku (CKollleHHasi KpOMKa CTepsKHSI, OpycKa MM OTBEPCTUSI). AJITOPUTM
cosganus 3D-momenu ¢ snemMeHTaMu CKpyrjeHust. AJaropuTM cosmanus 3D-momenn
¢ (packamu (CKOIIEHbI KPOMKM OCHOBAHMSI).

Ipakmuxka. Co3pganue 3D-mopnenu ¢ sneMeHTaMu CKpYTJieHus U hackaMu.

Odbopydosarue.  HoyrOyku, MbllM  KOMIbIOTepHBIe;  I[IporpammMHoe
obecrieuenme nyst 2D-3D mopenupoanust (KOMITAC 3D, SketchUp)

1.10 Cospaume 3-D Mopaenu ¢ IMOMOIIBIO «ONepanyuy BpallleHusa» 0 ee
IIJIOCKOMY YepPTeKy

Teopusa. IlocTpoeHme TpEéXMepHOM MOAeaM HeTaau II0 €€ paHee
paspaboTaHHOMY 4YepTexky. AnaroputMm cosmauusi getanu «CTymuia» ¢ ITOMOIIBIO
«oTepalyy BpallleH!s» 10 e€ INIOCKOMY YePTEXKY.

IIpakmuka. Cosganne 3D-Momenu ¢ IOMOIIbIO «ONepalyy BpallieHusI» 1o eé
IJIOCKOMY 4epTexxky. B 3amanHum ucnosb3ynte KomaHny Packa (MHOMBUOYaTbHbIE
3amaHusl).

Odbopydosanue.  HoyrOyku, MbllM  KOMIbIOTepHBIe;  I[IporpammMHoe
ob6ecrieuenme st 2D-3D mopenupoBanust (KOMITAC 3D, SketchUp)

1.11 OrTceueHue yacT JeTaJau MJIOCKOCTHIO, II0 3CKU3Y

Teopusa. [Ins obGneryeHuss BOCHPUSTUSI BHYTPEHHErO YCTPOMCTBA [IeTaju
pacceKkaloT IJIOCKOCTBIO, T.e. YAAJSIOT Ty YacTh JIEeTalu, KOTOpas HaXOOUTCS MEKIY
CeKYyIleN IJIOCKOCThIO M HabomaTenem. basoBbie mmockoctn. CeueHne MIOCKOCTBIO.
Ceuenne 1o 3ckusy. I[Ipocron paspes.

IHpakxmuxka. Cosmanne 3D-Momenu M BbINOJHEHME OTCEYEHMEe YaCTU IeTasu.
[TosicHuTb, KakMM CIIOCOOOM CI€JIaHO OTceueHme meTaau (TJIOCKOCTBbIO MM TI0
9CKM3y) (MHOVBUIYa/JIbHbIE 3alaHNS).



Odbopydosanue.  HoyrOyku, MbllM  KOMIbIOTepHBIe;  I[IporpammMHOe
o6ecneuenme ajisg 2D-3D monemupoBanus (KOMITAC 3D, SketchUp)

1.12 Co3paHue 31eMEHTOB II0 CeYEeHVSIM

Teopusa. Anroputm cosgaHus Mofaesu Mo cedyeHnsiM. JloGaBjieHre CMeIEHHbIX
miaockocreit. Omnepaunus nmo ceueHusiM. Ilpukientb no ceveHusm. Omnepauys
O6onouka. PegakTupoBanue metaan. 3epKajabHas KOIMSI.

INpakmuxka. BrlinosiHeHNe TBOPYECKOM pabOThI, CO3[IaB JIEMEHT I10 CEUEHMSIM.

Odbopydosarue.  HoyrOyku, MbllM  KOMIbIOTepHBIE;  [IporpammHoe
obecrieuenme st 2D-3D mopenupoBanusi (KOMITAC 3D, SketchUp)

1.13 Co3aaHue KMHEMaTUYEeCKUX 3/IEMEHTOB

Teopus. Tlonste KuHeMaTMKa. AJITOPUTM CO3HAHMSI KAHIIEISIPCKOM CKPEIKu
Kunematuueckoit omnepanyu. AJITOPUTM CO3OAHUS LVJIMHAPUYECKOM CIIMpau
ckpenkyu KuHemaTnyeckon orepainmn.

IIpakmuxka. BbinosHeHMe  TBOpPYECKOM  pabOThl, C  MCIIOJIb30BaHUEM
KMHEMaTUUYeCKMX 3JIEMEHTOB (IpuMep: OpeJsioK; KUISTUIbHMK; IIOJICTaBKa MJIsl
KapaHjialiei; jaMria).

Obopydosanue.  HoyTOyku, MblllM  KOMIbIOTepHble;  [IporpammHoe
obecrnieuenme st 2D-3D mopenupoBanusi (KOMITAC 3D, SketchUp)

1.14 OcHoBHbIE MpaBUIa U MHCTPYKIUM 110 padoTe ¢ 3D mpuHTEpOM.

Teopus. OcHOBHbIE MpaBuja M MHCTPYKUMM IO paboTe ¢ 3D mpuHTEpPOM.
N3yuenue popmatos nevatn STL, G-kop,

ITpakTuka. Pazpaborka mogesen asg nedat Ha 3D npunTepe. ITogroroBka K
nevatu. [leuars Mmogenen. O6paboTka MmyabTUTyJIOM. OOpaTHast pa3paboTKa AeTaien.

dopma KoHTpOIIA. [TpakTueckas paboTa. Y CTHbIN OMpPOC.

Oo6opyaoBaume: HOYTOYKM, MbIIIb KOMIIbIOTepHasi, 3D-IpUHTEP C 3aKPbITHIM
KOPITyCOM, IporpaMmmMHoe obecrieuenue ajisg 2D-3D momenmpoBanus (KOMITAC 3D,
SketchUp).

1.15 Pemrenne TBopueckux 3agau. [leuars. 3anmmra mpoekTa

Teopus. TBopuTb - co3gaBaTb, IPOM3BOAUTH, CO3UOAThb UTO-TO HOBOE.
Pednekcus o Qopme mnpeaMeToB M TreoMeTpuuecKux Tenax. IIpeobpasoBanHue
MIPOCTONM TeoMeTpuUecKor (GopMbl, M3MeHEeHMe TIOJIOKeHMe Y OpMEeHTalMY OOBbeKTa B
npoctpaHcTBe. [Ipumep  BBIMIOJSHEHMSI  TBOPYECKOM  paboOTbl  «I'OHOYHBIN
aBTOMOOWITb».

Ilpakmuxka. BeinosHeHe TBOPYECKO pabOThI O TeMe «Most rmepBasi Mozesib
- Urpymkar». IlpeacraBienue u 3ammra coOCTBeHHOro mpoekTa. Ileuars Ha 3D-
TIPUHTEpE.

dopma kKoHTpOIIA. [TpakTueckas paboTa. Y CTHBIN OIpPOC.

OGopyaoBaHnme: HOYTOYKM, MbIIIb KOMIIbIOTEPHAs, 3D-TIpMHTEP C 3aKPBITHIM
KOopITycoM, MporpaMMHoe obecneuenue gjsi 2D-3D mopenupoBanust (KOMITIAC 3D,
SketchUp).



2 MogaenupoBaHue 1O YepTeKy

2.1 TIlocTpoenme TpEXMEpHBIX MoOJe/JIe, CKOHCTPYMPOBAHHBIX IO
3aJaHHBIM YCJIOBUSIM

Teopus. OcHoBbl MopenupoBaHusi. IIpomecc uTeHust U300pakeHUSI.
KoHcTpynpoBanme wmopenu u3meauss IO 3aJaHHbBIM  YCJIOBUSIM.  AJITOPUTM
BBITIOJTHEHUST Mojenu paetaau 1o dYeprexky. Co3maHue TpPEXMEPHOM MOIEIU IO
yepTeskaM.

INpakmuxka. Co3ganne TpEXMEPHON MOIEN T10 YEPTEXKY.

Odbopydosarue.  HoyrOyku, MbllM  KOMIbIOTepHBIE;  [IporpammHoe
obecrieuenme st 2D-3D mopenupoBanusi (KOMITAC 3D, SketchUp)

2.2 IlocTpoeHme TpEXMEPHBIX MOJe/Iel CKOHCTPYMPOBAHHOM IO
3aJlaHHBIM YCJIOBUSIM

Teopus. Ilpouiecc ureHust nsobpakeHusi. KoHCTpyupoBaHue Moaenn U3aenst
T10 3aJJaHHbIM YCJIOBUSIM.

IIpakmuxka. Co3maHye TPEXMEPHO MOJIEN 10 YePTEXKY.

Odbopydosanue.  HoyTOyku, MbllllM  KOMIbIOTepHble;  [IporpammHoe
ob6ecrnieuenme st 2D-3D mopenupoBanusi (KOMITAC 3D, SketchUp)

2.3 Bsaumuoe nepecedeHye MMOBePXHOCTEN reOMeTPUUECKUX TeJl

Teopusa. Ilpouecc urenus usobpaskenus. [locTpoeHne aMHUI TIepeceueHus u
rmepexoma IIOBEPXHOCTEM TeOMETPUMUYECKMX TeJ CIIOCOOOM BCIIOMOTaTeIbHbIX
CEKYIIMX IJIOCKOCTEN.

INpakmuxka. Co3ganye TpEXMEPHOI MOIEN T10 YEPTEXKY.

Odbopydosanue.  HoyrOyku, MbllM  KOMIbIOTepHBIe;  I[IporpammHoe
obecrieuenme st 2D-3D mopenupoBanust (KOMITAC 3D, SketchUp)

2.4 BpimosHeHMe B TPE€X MPOEKIMSIX UYEPTEXK  M300pakeHms
reoMeTpUYEeCKUX TeJT

INIpakmuxa. Co3naHne TPEXMEPHOM MOMAEJIN TI0 YEPTEXKY.

Odbopydosanue.  HoyTOyku, MblllM  KOMIbIOTepHbIe;  [IporpammHoe
obecrieuenme gjst 2D-3D mopenupoBanusi (KOMITAC 3D, SketchUp)

2.5 Pa6ora Ha pexyIieMm IUIOTTepe

Teopust. OcobeHHOCTM pacKposl MaTepuaja Ha pekyIeM IoTTepe. syuenne
OCHOB pabOThI C PEXYIIUM TJIOTTEPOM U METOMIOB IpoeKTupoBaHus 2D-momesnen B
KOMIIAC 3D.

IIpakTka. Pabora Ha pexyiiemM IUIOTTepe, MMPOEKTUpPOBAHME MOJEel B
KOMIIAC 3D.

dopma kKoHTpOIIA. [TpakTueckas paboTa. Y CTHBIN OIPOC.

Oo6opyaoBaume: HOYTOYKM, MbIIIb KOMIIbIOTEPHAS, PEXYILIMI IIJIOTTED,
nporpamMmHoe obecrieuenne ajs 2D-3D mopenupoBannst (KOMITAC 3D, SketchUp);

2.6 PaGora Ha pexylieM IIOTTeépe, IPOEKTUPOBaHME Moje/lei B
KOMIIAC 3D.



Teopust. Oco6eHHOCTM pacKposi MaTepuasia Ha pekylleM IoTTepe. M3yuenne
OCHOB pabOThI C PeXYIIUM IIJIOTTEPOM M METOIOB IMPOEKTHpoBaHus 2D-Monenei B
KOMIIAC 3D.

IIpakTuka. Pabora Ha pexylleM IUIOTTepe, MPOEKTMpPOBaHME MOjesel B
KOMIIAC 3D.

dopma kouTposs. [IpakTrueckas padora. Y CTHbIN OIPOC.

Oo6opyaoBanme: HOYTOYKM, MbIIIb KOMIIbIOTEPHASI, PEXYIIUI IIJIOTTED,
nporpammMmHoe obecrnieuenne aist 2D-3D momenmposanust (KOMITAC 3D, SketchUp);

3 Co3paHue acconmMaTMBHOIO YepTexa

3.1 Co3spaHue M HACTPOMKA HOBOTO UepTeKa

Teopusa. 3HAKOMCTBO C MeTomamMM  pa3pabOTKM  KOHCTPYKTOPCKOM
nokymeHTaiuu. IlpaBmya u I'OCTpel. OcHOBHasi HaAIMUCh KOHCTPYKTOPCKOTO
yepteska 1o I'OCT 2.104 —68. PasHoBugHocTy popmaToB amcTa: obo3HaueHne — A4,
A3; opueHTaUMs — TOPU3OHTAJIbHASI, BEPTUKAIbHAas.

IIpakmuxka. CocraBjieHMe KpaTKOro ajropuMtrMa OeUCTBUM U3MEHEeHUS
1apaMeTpoB JOKYMeHTa.

Obopydosanue.  HoyTOyku, MblllM  KOMIbIOTepHble;  [IporpammHoe
obecrnieuenme st 2D-3D mopenupoBanusi (KOMITAC 3D, SketchUp)

3.2 CosgaHue TpEX CTaHAAPTHBIX BUIOB

Teopusa. Bupn. IllecTb OCHOBHBIX BUAOB: BuA criepeay (TJIaBHbIM BUI); BUT,
CBepxy; BUJ, CJieBa; BUJ, CIIpaBa; BUA CHMU3Y; BuA c3aau. PacmosioskeHue BUAOB Ha
yepTexke OTHOCUTENbHOTO rjaBHOro Bupga. Co3maHue TpEX  CTaHAAPTHBIX
(accoumaTUBHBIX) BUIOB.

IIpakmuxka. [locTpoeHne Tpex cTaHAApPTHBIX BUAA B AJOKyMeHTe DparmMeHT U
accolyuaTtuBHble BUIbl B JokyMeHTe Yeptésk neranenn. CoxpaHeHMe TOKYMEHTA.
(MHOMBUOYaIbHbIE 3aaHMSI).

Odbopydosarue.  HoyrOyku, MbllIM  KOMIbIOTepHbIe;  [IporpammHoe
obecrieuenue gjst 2D-3D mopenupoBanusi (KOMITAC 3D, SketchUp)

3.3 IlocTtpoenue paspesa

Teopusa. Paspe3. Ilpoctble paspesbl: BepTHKajbHble ((PpOHTaIbHBIE,
npodwibHbIE); TOpMU30OHTAIbHbIE. [IpMeHeHne pa3pe3oB. TeKyimit BUI, MMOLIArOBbIiA
Bup,. Ceuenne.

IIpakmuxka. Tloctpoenne ¢poHTabHOro paspesa getaau QOcHoBaHue u
npoduabHeIM paspe3 getasm Onopa. CoxpaHeHre JOKYMEHTa.

Odbopydosarue.  HoytOyku, MbllM  KOMIbIOTepHBIe;  I[IporpammMHoe
o6ecneuenme g 2D-3D mogempoBanus (KOMITAC 3D, SketchUp)

3.4 IIpocraHoBKa pa3MepoB

Teopusa. JluneiHblii pasmep. YTyIOBOU pasmep. [uamMeTpasibHbIM pasmep.
PamuanbHbi pa3mep. YcCJIOBHOe ob6o3HaueHme. IlpaBmiia HaHeceHMsI pasMeEpPOB.
OcHoBHbIe TpeOOBaHMS K HaHECEHNIO pa3MepoB. PazMepbl Ha MoOJIKe.



Ilpakmuka. HaxosxkneHue OIIMOOK B IMPOCTAaHOBKE pasMepoB (pasgaTOYHbIN
maTtepuas). IlpocraHoBka pasmepoB «AcconuaTtuBHbie Buabl. (OcCHOBaHME»;
«AccommaTtuBHble Buabl. Omopa»

Obopydosarue.  HoyTOyku, MbllllM  KOMIbIOTepHble;  [IporpammHoe
o6ecneuenme ajisg 2D-3D mogenupoBanus (KOMITAC 3D, SketchUp)

4 doTopeasMCTUUHBIE U300 PAKEHUST

4.1 BsBepenune

Teopusa. 3nakoMcTBO ¢ npuiokeHnem Artisan Rendering. Bximagku. ITanemn.
[Tanenb uHcTpyMeHTOB. MaTtepuasnbl. CHammoTel. Tunm mogenn

IIpakmuka. Ilepenect momenb, caenaHHyio B mporpamme KOMIIAC 3d B
npuioxkenne Artisan Rendering. BeibpaTh TpexmepHbIit (POH, 3KCTepbep — KBapTUpa
(Ha BBIOOp MOXXHO OTpemakTMpoBaThb (OH), BbIOpaThb Marepuan, GQakTypy,
penbedHOCTb. OnIpefenuTb TUII MOAEe/N: U3ele U apXUTeKTypa.

OobopydoeaH ue. HoyTtbykm, MbIllM KOMIbiOTepHble; IIporpammHoe
obecrnieuenme s 2D-3D mopenupoBanusi (KOMITAC 3D, SketchUp)

4.2 DjeMeHTHI yrnpasBJienus uHTepderica

Teopusa. DnemeHTbl VIIpaBJIeHMSI KaMmepoi: opOuTa, CIOBUT, IITaHOpaMma,
MpOryJika,  NpUOJMSUTH/OTHAINUTb,  IOKa3aThb  MHOJHOCThIO.  OOHapy>keHue
CTOJIKHOBEHMSI.  DJIEMEHTbI  YMpaBjeHMs] peHaepoM. Pexxum  OOHOBJIEHMS
dboropeamuctuku. Pexxumbl  HOTOpeaMCTMYHOTO peHIepMHra OOCTYIIHbI Ha
OCHOBHOW TmMaHeNM MHCTpyMeHTOB. IIporpeccuBHbiii peHpep. OTMEHUTb peHpep.
Pennep uactu nsobpakenus. Cosmanme cHaMIOToB. LndpoBas 6ubmmoTeka.

INpakmuxka. Coenatb 06JieT Mmogey Ha 360° B MporpecCMBHOM PeHIEepe.

Odbopydosanue.  HoyrOyku, MblllM  KOMIbIOTepHBIe;  [IporpammMHoe
obecrieuenme gyt 2D-3D mopenupoBanusi (KOMITAC 3D, SketchUp)

4.3 Bxkmaaka Martepuasn

Teopus. Hasnauenne dbyHKuMM BKIagku Matepuan. Kareropum matepuanisl,
dakTypsl, pesibedHOCTH. MaTepuasibl: OCHOBHbIE MaTepMa/Ibl, BHEIIIHSISI apXUTEKTYPa,
BHYTPEHHSISI apXUTEKTypa, IUIACTUKM, CTEKJO M KepaMMKa, MeTasll, KpacKu.
@axkTypbl: MaTroBble (GaKTypbl, MJIACTUKOBbIE (PaKTypbl CO CBETOBbIM 3(h@eKTOM,
IJIACTUKOBBIE (aKTypbl C OTpaykaTesieM, TJISHIIeBble (aKTyphl, JIAKMPOBAHHbIE
dakTypbl, 3epKayibHble (GaKTypbl, IPO3pauHbie (aKTypPbl, JJAKOKPACOUHbIE (PaKTypBhI,
CTeK/SIHHbIe (aKTypbl, Kepamuueckue GaKTypbl, IPUPOAHbIE M €CTeCTBEHHbIE
dakTypbl, OCBellleHHble u3yuateseM (Gaktypbl. PenbedpHocTn: penbed u3 1BeTa,
penbed ¢ pPUCYHKOM, TpeXMepHbIi1 pejibed ¢ puCyHKOM. PefgakTupoBaHmne martepuasia.

Ilpakmuka. HasHauuth Mopmenu wmarepuan, GaxkTypy, peabedHOCTb (IO
MHIVBUIYAJIbHOMY 3aaHMIO).

Obopydosarue.  HoyrOyku, MbllM  KOMIbIOTepHBIe;  I[IporpammHoe
o6ecneuenme g 2D-3D mogempoBanus (KOMITAC 3D, SketchUp)

4.4 Bxaaaka OcsellieHue



Teopusa. Hasnauenne ¢pyukuum Braagku Ocsenienne. Kateropumu ocselieHue
IJIS TUIIAa MOJeJIM U3laesue, MHTepbepa, sKcTepbepa. OcBellieHMe MJIs TUIIA MOJAEIU
W3nenne: npenBapuTeabHOE OCBellleHMe, ObICTpOe OCBellleHre, OCBellleHMe CTYIuu,
BHYTpEeHHee OcCBellleHre, BHeIllHee ocBellleHMe. OcBellleHMue OJs TUIA MO
ApxuTekTypa: 6bICTpOe OCBellleHre, BHYTpeHHee OCBellleHNe, BHeIIIHee OCBellleHue.
PenakTupoBaHue OCBellleHMSI M OCHOBHOI'O 3arTeHeHMs. OTpakeHMe OKpysKalollen
cpenbl. DPheKThl JeKopaluii: TeHb Heba, CBETOTeHb, OTPaskeHMe.

INpakxmuxka. HazHauuTtb Momem ocBellieHne (110 MHANBUIYAJTbHOMY 3a[IaHMIO).

Odbopydosarue.  HoyrOyku, MbllM  KOMIbIOTepHBIE;  [IporpammHoe
obecrieuenme st 2D-3D mopenupoBanusi (KOMITAC 3D, SketchUp)

4.5 Bxkiaagka ®ou

Teopusa. Hasnauenue pyHkuum Braagku @oH. PegaktupoBanne dhoHa. DOHbI
i Tmia mopenu Mspenue: abctpakTHbi GpoH. DOH - HeboJibIle 00beKThI, (OH —
cpenHyue 00beKThbl, GOH — KPYHHbIe OOBEKTHI, TPEXMEPHBIN (DOH, MOIb30BATETbCKUN
dboH. Donbl mjg TUma mopenu Apxurtektypa: GoH - ropon, GoOH - mpupoza,
TpexXMepHbIN (POH, IMOJIb30BATEIbCKIM (OH.

INpakmuxka. HazHauntb Mmonenu GoH (110 MHAMBUIYaJIbHOMY 3a[IaHUIO).

Obopydosanue.  HoyTOyku, MblllM  KOMIbIOTepHble;  [IporpammHoe
obecrnieuenme st 2D-3D mopenupoBanusi (KOMITAC 3D, SketchUp)

4.6 Bxkaaaka Kamepa. Torosoe 3aHsiTue.

Teopus. HasHauenme dyHkiumu Bkiaagku Kamepa. HWHCTpymeHTbI OJis
yCTaHOBKM (hopmaTta n3o0paskeHust U yriia 3peHus. JIuH3bl: popmaTsl M300paskeHmsl,
BEKTOPbI BEPTUKAJIN.

Ilpakmuka. Co3maTb KOMIIO3UIIMIO M300paskeHMs], OIpeNeJuB T'paHu

nsobpaskenus. OmpegennTb B KAaKOM IIOJIOKEHUM —  BEPTUKAJIbHOM  WJIU
FOPM3OHTAJIBHOM, HAXOOMUTCSI  HamMOOJIbIllasg  CTOpOHA  Tekyllero  ¢opmara
M300paskeHus, YCTaHOBUTD Kamepy. CoxpaHuUTb U300paskeHme (o

MHAVBUIYAJIbHOMY 3aaHMIO).
Odbopydosanue.  HoyTOyku, MblllM  KOMIbIOTepHbIe;  [IporpammHoe
obecrneuenme gyt 2D-3D mopenupoBanusi (KOMITAC 3D, SketchUp)

4.6 Paspa6oTrka mojesne ajis nmedatv Ha 3D npuHTepe.

Teopusi. OcHOBHbIE TpaBUja M MHCTPYKLMU TO pabore ¢ 3D NOpuHTEPOM.
Nsyuenne popmatos neyatn STL, G-kop,

IIpakTuka. Paspaborka mogesnen mjis neuat Ha 3D nipunaTepe. ITogroroBka K
nevatu. [leuats Mmogenen. O6paboTka MmyabTUTyJIOM. OOpaTHast pa3spaboTKa AeTasien.

dopma kouTpoIIA. [TpakTiueckas pabora. Y CTHbIN OIIPOC.

Oo6opyaoBaume: HOYTOYKM, MbIIlIb KOMIIbIOTepHasi, 3D-IpUHTEP C 3aKPbITHIM
KOPITyCOM, ITporpaMmmHoe obecrieuenue ajisg 2D-3D momenmpoBanus (KOMITAC 3D,
SketchUp).

4.7 TIloaroroBka K meuatu. IleyuaTp Mmozesen



IIpaktuka. IlogrotroBka Kk Tmevatu. Ileuarr Mogmenen. O6paboTKa
MyabTuTysIoM. O6paTHas pazpaboTKa geTaien.

dopma KouTposs. [IpakTrueckas pabora. Y CTHbBIN OIPOC.

Oo6opyaoBanme: HOYTOYKM, MbIIIIb KOMIIbIOTepHasi, 3D-NIpuHTEP C 3aKPBITHIM
KOpPITyCOM, MporpammHoe obecrieuenue ajisg 2D-3D momenupoBanus (KOMITAC 3D,
SketchUp), mynbTUTY



1.4 Ilnanupyembie pe3y/abTaThbl.

JIuunocmHuble pe3ynsmamol — 3TO CHOPMUPOBABIIASICST B 0O0pa3s0BaTEIbHOM
IIpoIeCcCe CUCTeMa LIEHHOCTHBIX OTHOIIEHUI YUallUXcs K cebe, IPyrMM y4aCTHUKAM
obpa3oBaTeJIbHOrO IIpoIlecca, camoMy oO0OpasoBaTeJbHOMY IIPOIEeCCY, OOBEeKTaM
TIO3HAHMS, pesysbTaTaM  0Opa3oBaTeJbHOM  JeSITeIbHOCTH. OCHOBHBIMMU
JIMYHOCTHBIMM pe3yjIbTaTamu, GOpMUPYEMBIMU TIPU U3YUEHUY YepUeHMS] B OCHOBHOI
IIIKOJIE, SIBJISTFOTCSI:

= pa3sBUTOE LIEHHOCTHOE OTHOIIIEHNE K TBOPUECKON AeSITeIbHOCTH;

= OBJIaJIeH)Ee HaBbIKAMM COTPYAHMYECTBA, a TakkKe CHOpPMMUPOBAHHOE
TOJIEpAaHTHOE CO3HaHMe B Mpoliecce CO3MaHMsl IMU3aiH - TPOEKTa;

. pa3BMUTOEe  OOpa3HO-JIOTMUECKOe  MBIIIJIEHMe U CIIOCOOHOCTh K
caMopeay3aLun.

. Ha/InuyMe MpeacTaB/ieHnit 0 rpadgmMueckoi KyJbType Kak 4acTy MUPOBOM
KYJIbTYPHI;

. MTOHMMaHMe PoJiu rpaduueckoro s3bika B COBPEMEHHOM MMUPE;

. BJIafieHNe IIepBMUHBIMM HaBbIKAMM aHaaM3a U KPUTUYHOM OLIEHKU
roJryuyaemMon uH@opmaiym;

. CIIOCOOHOCTh  yBSI3aThb y4yeOHOe cojepykaHue C  COOCTBEHHBIM

SKM3HEHHBIM OIIBITOM, IOHSITh 3HAYMMOCTbH IIOATOTOBKM B 00jaCTM TI'paduuecKux
M300pasKeHMI B YCIOBUSIX pasBUTUSI MHOOPMAIIMOHHOTO OOIIIeCTBa;

. TOTOBHOCTh K IIOBBIIIEHMIO CBOEro 0OOpPa30oBaTeJIbHOIO YPOBHS U
MIPOAOJKEHNIO OOYUYeHUSI C MCITOJb30BaHMEM CPENCTB M METOHOB MHMOPMATUKU U
UKT;

. CIIOCOOHOCTh ¥ TOTOBHOCTb K OOIIEHMIO ¥ COTPYJHUUYECTBY CO
CBEpPCTHMKAaMM WM B3POCJABIMM B TIIpolecce 00pa3oBaTe/JbHOM, OOIeCTBEHHO-
TI0JIE3HOM, YUeOHO-UCCIe0BATE/IbCKOM, TBOPUECKON HesITe/IbHOCTH;

MemanpedmemHnble pe3yibmamsl - OCBOEHHble O0Oy4YalOIIMMMCS Ha Oase
OIHOT'O, HECKOJIbKMX WM BCEeX YYEOHBIX IPEeIMETOB CIIOCOObI OesTeJbHOCTH,
IMpMMeHMMbIe KaK B paMKaxX o00pasoBaTeJbHOIO IIpolecca, TaK M B [OPYIUX
SKM3HEHHBbIX  cutyaiusX. OCHOBHBIMM  MeTalpegMeTHbIMM  pe3yJbTaTaMu,
(hopMUpPYeMbIMMU IIPU U3YUEHUY YepPUEeHMsI B OCHOBHOI IIIKOJIe, SIBJISTFOTCS:

. pasBuTast HabIIOIATEIbHOCTh, BHMMAaHMeE, BOOOpaskeHMe M MOTUBAIIMS K
yueOHOM HesITeTbHOCTH;
. yMeHMe BeCTM IIOMCK, aHajau3, OTOop MHpopMaluu, ee COXpaHeHMe,

nepefavy M Tpe3eHTalMIO C MTOMOIIbI0 TEXHUUECKUX CPelCTB U MHMOPMALMOHHbBIX
TEeXHOJIOTUIA;

u pa3BUTOE MPOEKTHOE MbIIIJIEHNE.

u BjlageHne UHPOPMALMOHHO-JIOTUYECKUMM YMEHUSIMU: ONpeNessTh
TIOHATUSI, CO3[aBaTb OOOOIIEHMS, YCTAHABIMBATb AHAJIOTUM, KJIacCUPUIMPOBATh,
CaMOCTOSITEJIbHO BBIOMpPAThb OCHOBAaHMSI M KpuTepum sl Kiaaccudbukaium,
YCTaHaBJIMBaTh MPUYMHHO-C/I€CTBEHHbIE CBSI3U, CTPOUTD JIOTMUECKOEe pacCy>KaeHue,
yMO3aK/toueHe (MHIYKTUBHOE, JeIYKTUBHOE U 110 aHAJIOIMN) U JIeJIaTh BbIBOIbI;

. BJIaZleHMe YMEHUSIMM CaMOCTOSITE/IbHO IJIAHMPOBATh ITYTU HOCTUKEHUS
11eJIel; COOTHOCUTDH CBOM JIE€MCTBMS C IUIAHMPYEMBIMM PE3YJIbTaTaMM, OCYIIECTBJISITh



KOHTPOJIb CBO€M [IeSTeJIbHOCTY, OIpeoeNsTh CIIOCOObI MOENCTBMMA B paMKax
IpeIJIOKEeHHbIX YCJIOBUIA, KOPPEKTUPOBATb CBOM [EMCTBUSI B COOTBETCTBUU C
M3MEHSIONIENCS CUTYaIMeld; OIEHMBAaTh IPAaBUJIbHOCTb BBIIOJHEHUS] YUYeOHOM
3a1aun;

. BJIageHle OCHOBaMIM CaMOKOHTPOJISI, CAMOOLIEHKHN, ITPUHATHUAI peH_IEHI/Iﬁ 41
OCyIIeCTBJIEeHNSA OCO3HAHHOT'O BbI60pa B y‘lE6HOIZ " ITO3HABaTeJIbHOM 0essTeJIbHOCTU,
. BJIageHMe OCHOBHbBIMIM YHUBEPCAJIbHBIMU YMEHUIMU I/IH(I)OpMaLU/IOHHOI‘O

XapakTepa: IIOCTaHOBKa ¥ (opmyaupoBaHue mpoOJieMbl; TIOUCK U BbIIeJIeHMe
HeoOxomuMo¥ MHGOpMaLuy, IIpMMeHeHMe MeTOHOB MHGOPMAaLMOHHOIO IIOMCKa,;
CTPYKTYpUPOBaHME U BuU3yaausalus uHbopMaLym; BbIOOp Hambosiee 3PpdeKTUBHbBIX
CIIocOO0OB  pelreHMs 3agady B 3aBUCMMOCTM OT  KOHKPETHBIX  YCJIOBUIA,
CaMOCTOSITEJIbHOE CO3[aHMe aJITOPUTMOB [IeSITEeJbHOCTY IIPU PeIleHuu IpodJieM
TBOPYECKOI'O ¥ ITOMCKOBOI'O XapaKTepa;

IIpedmemmeie pe3yibmamel BKIIOUYAIOT B ceOsl: OCBOEHHbIE OOYUYaIOIIMMMUCS B
XOIe WM3y4yeHMs] YueOHOro TIpeameTa YMeHus, creuubuueckue Ojsi ITaHHOM
MpeaIMeTHOM 00JIaCTy, BUIbI JeSITeJIbHOCTH I10 ITOJTYYEeHMIO HOBOTO 3HaHMS B paMKax
yueOHOIr'o IIpeaMeTa, ero Ipeodpas’oBaHMIO UM NHPUMEHEHUIO B YYEeOHBIX, YU4eOHO-
MIPOEKTHBIX M COLMAJIbHO-TIPOEKTHBIX CUTYyalMsIX, (GOpMMPOBaHME HAYYHOI'O THUIIA
MBIIIJIEHNSI, HAYYHBbIX IIPEACTaBJEHMII O K/IIOUEBBIX TEOpPMSIX, TUIIAX U BUOAX
OTHOILIEHW}, BJIaieHMe HAyYHOM TEPMUHOJIOTMEN, KIIOUEBbIMM  HOHSITUSIMMA,
MeTomamMu U mpueMaMu. B cooTrBeTcTBUM C (QemepasibHbIM TI'OCYIapPCTBEHHBIM
oOpasoBaTeJbHBIM CTaHAZAPTOM OOILlero O0Opa3oBaHMSI OCHOBHBIE IIPEIMETHBIE
pe3yabTaThl U3YUEHMS] YepUeHMs] B OCHOBHOM IIIKOJIE OTPasKaioT:

. yMEHME WCIIOJIb30BaTh MH)KEHEpPHbIE IIPOrpaMMbl C MCIIOJIb30BaHMEM
HaBbIKOB KOMITIO3UIIMM U II€PCIIEKTUBBI;

. BJIafieHNe IIMPOKMM apCeHAJIOM TEeXHUUYECKUX CPeACTB, AJISI CO3TaHMS
TOTOBOI'O MHYKEHEPHOTO pelleHNs;

. copmupoBanHas 6asa 3HaHMI B cepe M300pasUTEIbHBIX MCKYCCTB U
MIpMYMeEHEeH)e UX Ha MPaKTUKE;

. 3HaHMe rpadpumueckux  pemakropo KOMIIAC 3D V17.1),
MICIIOJIb30BaHMe UX [IJISI I0JIa4y CBOEr0 MHKEHEePHOI'O PelleHNs;

. HayyaTcCsl CO3daBaTh AeTanu, cOOpKM, YepTesku netanerd U COOPOK,
CO31aBaTh MeXaHM3MbI U X aHUMAIINIO;

. MOJTyYaT OMBIT PAOOTHI KOMaHIHOM PabOThI HaMl ITPOEKTOM.

. dbopmupoBaHue rpaduueckoin KYJIbTYPBI; dbopmupoBaHue

MpeaCTaBjeHns] O rpaduUecKux CpeacTBaX OTOOpa’KeHMs, CO3HaHMsI, XpaHEeHuS,
nepegaunu U o6pabOTKM MHGOpPMAIMM; Pa3BUTME OCHOBHBIX HABBIKOB U YMEHMUI
MCIIOJIb30BaHMS YePTEXKHBIX MHCTPYMEHTOB;

. dbopMupoBaHue TMpeaCcTaB/ieHNsI 00 OCHOBHBIX M3y4YaeMbIX MOHSTUSIX:
MIPOEKLIMSI, KOMIIJIEKCHBIN YEPTEK, BUI, pa3pe3, CEUeHIE;

. dbopmupoBaHue YMEHUN IIPUMEHSITh T€OMETPO - rpadudeckme 3HaAHUS U
YMEHMSI IJIs1 pelIeHNs] Pa3IMyUHbIX MPUKIAAHbIX 3a70a4;

= OBJIAIEHNE  KOMIIbIOTEPHBIMM  TEXHOJOTMSIMM  OJISI  ITOJTyYeHMUs
rpaduuecknx n300paskeHmnN’.



[Iporpamma MOXKeT KOpPPEKTUPOBATbHCS B XOJle AesSITeIbHOCTY CaMOr'o YUYeHMKa,
KOTOpbIM  OKa3bIBaeTcsi CyObeKTOM, KOHCTPYKTOPOM CBOero oOpa3oBaHMs,
MIOJTHOIIPAaBHBIM MCTOUYHMKOM M OPraHU3aTOPOM CBOMX 3HaAHMIA.

2. KomIiekc opraHmM3anoHHO-TIeJarorn4eCKux yCaoBUiA

2.11.3.1 YueOHbIit I1an 1 Moaysib — 64 yaca

Ne KosnuecTBo uacos dopmbI
ma HasBaumue pasaesna, TeMbl Bcero | Teopus | Ipaktixa aTTecTanumu/
KOHTPOJISA
1 2 3 4 5 6

1 BBepenne 4 3 1

1.1 Ponp mammuHHOM rpaduku B Y CTHBINM OITpOC.
Pa3INYHbIX chepax SKU3HU | 2 2
oO11iecTBa.

1.2 I'padnueckue CUCTEMBI Y CTHBIN OTpoc.
KOMIIAC. 3amyck mnporpaMmsl | 2 1 1
KOMIIAC. UnTepdeiic cuctembl

2 Cpena uepueHust 60 24 36

2.1 OcHOBHbIE 3JIEeMEHTbI pabouero [TpakTuyeckas
OKHa JOKyMeHTa. PparMeHT 2 1 1 pabora.  YCTHBIN

ormpoc.

2.2 JIuann. Macira6 ITpakTnueckas

2 1 1 pabora. Y CTHBIN
orpoc.

2.3 ITocTpoenne reoMeTpPUYeCKIX ITpakTueckas
MIPUMUTUBOB 2 1 1 pabora.  YCTHBIN

ormpoc.

2.4 [TocTpoenne yepreska [TpakTnueckas
MpOCTeMIIMMM  KOMaHgaMu C | 2 1 1 paborta. Y CTHBINM
MIPUMEHEHMEM TTPUBSI30K orpoc.

2.5 [TaHenb pacIIMpeHHBIX KOMaHI. [TpakTnueckas
IMocTpoenue napasuieJbHbIX | 2 1 1 paborta. Y CTHBIN
MIPSIMBIX. orpoc.

2.6 [enenve KpuBOM Ha paBHbIe Hpaxmieckas .
qacTy 2 1 1 pabora. Y CTHbIU

ormpoc.

2.7 [TpakTuyeckas
PenaktupoBanue 0OBeKTa. .
YV naneHyue o6beKkTa U ero yacTeil. 2 1 1 paGora.  VCTHbI

oImpoc.

2.8 . ITpakTHueckas
3ammBKa o6JlacTeil IIBETOM BO .
(parmenTe 2 1 1 pabora. Y CTHbIU

ormpoc.
CorpsreHusI. [TocTpoenne [TpakTnyeckas

2.9 yepreska IUIOCKOM  feTaau C | 2 1 1 pabora. Y CTHbIN
37IEMEHTaMM COTPSIKEHMSI. orpoc.
[TocTpoenne uyepTreska IJIOCKOM [TpakTHueckas

2.10 JeTayy 0 MMeIOIelics TOJIOBUHE | 2 1 1 pabora. Y CTHbIN
1300paskeHmsl. ompoc.

2.11 Cospanue ueprexka. Hspmenue | 2 1 1 IIpakTnueckas




Yrosnok Meb6enbHbll pabota. YCTHBIN
orpoc.

2.12 [TpakTuyeckast
Bunpi, paspessr. Usgenme Omopa .

Aibl, Pasp A Py 1 3 pabota. Y CTHbIN
BaJIa
ompoc.

2.13 IIpakTnueckas
[TpocTbie pa3pesbl 6 1 5 pabota. YCTHbIN

orpoc.

2.14 CHOSKHBIE DASDE3EL [TpakTuyeckast

pasp 4 1 3 pabota. Y CTHbIN
ompoc.

2.15 [TpakTuueckas
CeueHust 2 1 1 pabota. YCTHBIN

orpoc.

2.16 MakpoaieMeHTbI (dbparmeHTHI HMpakrueckas

p ’ p > 16 2 4 pabota. YCTHbIN
TekcThl. I3menne pacmnpenennreiib
OImpoc.
2.17 . [TpakTuyeckast
ITapameTpu3MpoBaHHBIN .
6 3 3 pabora. Y CTHbIN
dbparmenT. M3genne Tonkaresb.
orpoc.

2.18 IIpakTnueckas
WsomeTpueckue Ipoekun neTamm | 2 1 1 pabora. Y CTHbIN

orpoc.

2.19 Crocobbl coenuHEHMUS OeTaleil. [TpakTuyeckast
PaspbémHbIe ¥ Hepa3bEMHbIE | 2 1 1 pabota. Y CTHBbIN
COeIMHEHNSI Ompoc.

2.20 IIpakTnueckas
[TocTpoenne 60JITOBOTO .

2 1 1 pabora. Y CTHbIN
coenVHEHMSsI
orpoc.
2.21 [TpakTuyeckast
[TocTpoenne HITUJIEYHOT O .
2 1 1 pabota. YCTHBIN
coenVHEHMSsI
ompoc.
2.22 IIpakTHueckas
Perirenne TBopueckux 3agau 2 2
pabora.
HToro 64 27 37 -
Y4eOHbIl 11aH MOAYJIb 2 -80 yacoB
No KosmuecTBO yacoB dopmbIl
B HasBanue pa3saena, TeMbl aTTecTanu

m\i pasnena, Bcero Teopus | IlpakTuka v/
KOHTPOJISA

1 2 3 4 5 6
OcHOBBI - 3D

1 36 14 22
MOJe/IMPOBaHMS
leomeTpuyeckue Tema U UX Hpaxmiyeckas

1.1 p 2 1 1 pabota. Y CTHBIN
37IEMEHTbI

orpoc.
Cosnmanne reoMeTpPUYECKUX [TpakTHueckas

1.2 TeJ, OrpaHMUYEHHbIX TIJIOCKUMMU | 2 1 1 pabota. Y CTHbIN

MTOBEPXHOCTSIMMA. ompoc.




MHororpaHHuKN.

Co3spanne reoMeTPUYECKUX [TpakTnyeckas
1.3 T, OrPaHMYEHHDBIX KPUBbIMA | 1 pabora. Y CTHbIN
) MTOBEPXHOCTSIMM. Tena orpoc.
BpaIeHusl.
Cosganne T'PYIIIIbI Hpaxmieckas
1.4 Py 2 1 pabota. YCTHBIN
reoMeTpPUYECKMNX Tel.
orpoc.
Cosmanmne 3-D wmomenmn ¢ [TpakTuyeckast
1.5 TOMOIIIbIO omneparmit 9 1 pabota. Y CTHbIN
) «TPUKJIEUTh BBIJABJIVBAHMEM » ompoc.
U «BbIPE3aTh BbIAABIMBAHMEM»
[TpakTuyeckast
Ocobennoctn  pabotrel  3D- p .
1.6 2 1 pabota. Y CTHbIN
CKaHepa
Ompoc.
[TpakTuyeckast
1.7 PepaktupoBanue 3-D momenn 2 1 pabora. Y CTHbIN
orpoc.
MopenvipoBaHue TpoeKkTa C [TpakTHueckas
1.8 MpUYMeHeHVEeM 0OBEKTOB 9 1 pabota. Y CTHbIN
) OTCKaHMPOBAHHBIX B 3D. ompoc.
Cosmaume 3-D wmopmenmn ¢ [TpakTuyeckas
1.9 9jIeMEHTaMM  CKpYIJIeHus U | 2 1 pabora. Y CTHbIN
dackamn ompoc.
Cosmanme 3-D wmomenmn ¢ [TpakTuyeckast
1.10 [IOMOILIBIO «omepauyn | 1 pabora. Y CTHbINI
) BpallleHUsI» 10 €€ IUIOCKOMY ormpoc.
yepTexy
Orceyenne  yactTu  JeTanu Hpaxmueckas
1.11 2 1 pabota. YCTHBIN
MIJIOCKOCTBIO, TIO 3CKU3Y
Ompoc.
Cosganne 371IeMEeHTOB o MpakTueckas
1.12 A 2 1 pabora. Y CTHbIN
CEeYeHUSIM
orpoc.
Cosnmanne KMHEMaTUYeCKUX HMpakmueckas
1.13 2 1 pabota. YCTHBIN
37IEMEHTOB
orpoc.
OcHoBHbBIE MpaBmia u
114 | VHCTPYKUIMM 1O pabote c 3D 9 1
) MIPUHTEPOM.
[TpakTuyeckast
Pertenne TBOpYeckux 3amad.
1.15 8 8 pabota.  3ammra
[TeuaTs. 3almTa MpoekTa
MIPOEKTa
2 MopgenupoBanue mo ueprexxy | 20 13
[TocTpoenue TPEXMEPHBIX [IpakTnyeckas
2.1 mozenen mno | 6 4 pabora. Y CTHbINI
AKCOHOMETPUYECKOI ITPOEKINA orpoc.
[Toctpoenne TPEXMEPHBIX [TpakTuyeckast
2.2 Mojesieid CKOHCTPyMpOBaHHOM | 4 2 pabota. Y CTHbIN

110 3aJdaHHBIM YCJIOBMAM

ompoc.




Bsaumnuoe repeceveHue [TpakTHueckas
2.3 MTOBEPXHOCTEI 2 1 3 pabota. Y CTHbIN
reOMeTPUYECKUX TeJT ompoc.
Boinonxnenne B TPEX IIpakTyyeckas
IPOEKIMSIX YepTéK pabota. YCTHBIN
2.4 2 1 1
MU300pakeHNsT TeOMeTPUIECKUX OIpoc.
Tes
2.5 Pabora Ha pexxymiem iorrepe | 2 1 1
Pabora Ha peskyIeM IJIOTTEpE,
2.6 MPOEKTHPOBaHMe Mojejerl B | 2 2
KOMIIAC 3D.
3 CosmaHMe  acconMaTUMBHOIO 3 4 4
yepTeKa
CosgmaHyue ¥ HaCTPOVKa HOBOTO Mpakuyeckas .
3.1 2 1 1 pabora. YCTHBIN
yepTexka
orpoc.
Cospanre TpEX CTaHOAPTHBIX HMpakrueckas .
3.2 2 1 1 pabota. YCTHbIN
BUJIOB
OImpoc.
[TpakTuyeckast
3.3 ITocTpoenne paspesa 2 1 1 pabora. YCTHBIN
orpoc.
[IpakTnueckas
34 IIpocranoBKka pasmMepoB 2 1 1 pabora. Y CTHbINI
Ompoc.
4 doTopeansucTUUHDbIE 16 6 10
U300 paKeHUs
O1eMeHTbI yIIpaBJIEHNST MpakTueckas .
4.1 . 4 2 2 pabora. Y CTHbIN
uHTEpderica
orpoc.
[IpakTnueckas
4.2 Bxiagka Matepuan 2 1 1 pabora. Y CTHbINI
Ompoc.
[IpakTnueckas
4.3 Bkianka OcBereHne 2 1 1 pabora. Y CTHbINI
Ompoc.
[TpakTuyeckast
4.4 Bxnagka ®on 2 1 1 pabota. Y CTHbIU
orpoc.
45 Bxnagka Kamepa. Wrorosoe 9 1 1 Ea%a;(:zqecgiinmﬁ
3aHsITHE.
orpoc.
PaspaboTtka mopeei ois ITpakTnyeckas
4.6 revaTt Ha 3D mpuHTEpe. 2 2 pabora. Y CTHbIN
orpoc.
[Tonroroska k nevatu. [leuathb [IpakTnyeckas
4.7 mozenen 2 2 pabora. Y CTHbINI
orpoc.
Utoro 80 29 45 -







2.2 KanengapHsIiit yueoHbIi rpadpuk 1 moayas — 64 yaca

MecTo npoBegeHMSI:

Bpems nipoBeneHusI 3aHATHIA:
VismeHeHUsI pacIcCaHmus 3aHATHIA:

aTa NpoBeJeHNsI 3aHSITUSA ITpuunna
Koi-Bo dopma dopma al DOBER P
Tema 3aHsITUS mwianupyemasi | ¢pakTuyeckasi | M3MeHEHUs
1731 yacoB 3aHATUS KOHTPOJISA
JaThl
1 2 3 4 5 6 7 8
BBenenue
1. . 2 Jlekumst Y CTHBIN OITpoC
Posib mMatimaHOM rpaduky B pa3nmMuHbix cpepax
(BumeokoHdbepe
SKU3HM 0OIIleCcTBa
HITVS)
2. 2 KombunupoBan | YCTHBIN Ommpoc
I'padbmueckme cucrempr KOMIIAC. 3amyck HOe 3aHSTHeE
nporpammbl KOMITAC. UnTtepderic cuctembl (oHstaitH-
KOHCYJIbTaIINs)
Cpepa uepueHus
3. 2 Ypok- [TpakTHueckas
OcHoBHbIE 3JIEMEeHTbI pabouero OKHa .
urpa(BUIEOKOH | paboTa. YCTHBIN
nokyMeHTa. @parmMeHT
dbepen1ys) OITpOC.
4. 2 Komb6unmposan | [IpakTuueckas
HOe 3aHSTHe abora. YCTHBIN
JIuaym. Maciura6 . p
(onnamH- Orpoc.
KOHCYJIbTaIus)
5. 2 Kom6unamuposan | [Ipaktuueckas
Hoe 3aHATHe | paboTa. Y CTHBIN
[TocTpoeHue reomeTpmueCcKux MPUMUTUBOB .
(oHaH- oIpoc.
KOHCYJIbTaIVsI)
6. 2 Komb6unuposan | [IpakTuueckas
IToctpoenne yepreka MPOCTENIINMU Hoe 3aHATHe | paboTa. Y CTHBIN
KOMaHZaMM C MpUMeHEeHMEeM TTPUBSI30K (oHJaitH- ompoc.
KOHCYJIbTaIVsI)
7. [Tanens pacmMpeHHbix KomaHg. IlocTpoeHue 2 Komb6unuposan | [IpakTuueckas
rapaJlyieJIbHbIX MPSMBbIX. HOe 3aHATHe paboTta. YCTHBIN




HOe€ 3aHsATHe

(macTep KJacc) | ompoc.

8. Komb6unuposan | [IpakTuueckas

IleneHue KpMBO Ha paBHbIE YAaCTU HOe 3aHsTHue paborta. YCTHBIN
(macTep KJacc) | ompoc.

o. Komb6unuposan | [IpakTuueckas
PenmakTupoBaHue o6bekTa. YaajaeHue oObeKTa u .
6 YaCTeIL. HOe 3aHSTHe pabora. YCTHBIN

(macTtep KJjiacc) | ompoc.

10. | 3anmBKa obGjacTeli LIBETOM BO (hparMeHTe Komb6unuposan | [IpakTuueckas
HOe 3aHsIThe pabora. VYCTHbIN
(macTep KJacc) | ompoc.

11. | Compskennsi. [ToctpoeHne yepTeska IIOCKOMN Komb6unmposan | [IpakTuueckast
JleTaJl C 3JIeMEeHTaMM COTIPSIKEHUSI. HOe 3aHsiTME | paboTa. Y CTHBIU

(oHstaitH- ormpoc.
KOHCYJIbTaIINs)

12. | IlocTpoeHne uepTeska MIIOCKON AETAIN IO Komb6unmposan | [IpakTuueckast
MMEIOIIENCS TTOJIOBUHE U300pasKeHus], HOe 3aHSTHE pabora. YCTHBIN
pas3geéHHOM OCbI0 CMMMETPUNA. (macTtep KJjlacc) | ompoc.

13. | Cosnmanne uepteska. Msmeme Yromox Komb6unamuposan | [Ipaktuyeckas
MebGenbHbli HOE 3aHATHE pabora. YCTHbIN

(macrep kJjiacc) | ompoc.

14. | Bugpi, paspe3ssl. Mznenne Onopa Baia Komb6unmposan | [IpakTuueckas
HOeE 3aHSTHE pabora. YCTHBIN
(yaT—-3aHsATHE) ompoc.

15. | Bugpl, paspessl. sgenmne Omnopa Baia Kom6unuposan | IIpaktnueckas
HOE 3aHsITHE | paboTa. Y CTHBIN
(oHnanH- OITpoC.
KOHCYJIbTAIVS)

16. | IIpocTeie paspesbl Kom6unuposan | IIpaktnueckas
HOe 3aHSTHe pabora. VYCTHbIN
(macTtep KJ1acc) | ompoc.

17. | IlpocTtbie pa3pesbl Komb6unuposan | [IpakTuueckas
HOe 3aHSTHe paboTta. YCTHBIN
(macrep kJ1acc) | ompoc.

18. | IIpocTbie paspesbl Kom6unuposan | IIpakTnueckas

pabora. YCTHBIN




(yaT—3aHsATHE) onpoc.
19. | CnoskHble pa3pessl Komb6unuposan | [IpakTuueckas
HOe 3aHsIThe pabora. VYCTHbIN
(yaT—-3aHsITHIE) OI1pocC.
20. | CnoskHbIe pa3pesbl Komb6unuposan | [IpakTuueckas
HOe 3aHSTHe pabora. YCTHBIN
(4aT-3aHsTHE) OIpOC.
21. | Ceuenns Komb6unuposan | [IpakTuueckas
HOe 3aHsIThe pabora. VYCTHbIN
(yaT—-3aHsTHIE) OI1pocC.
22. | MakpossiemeHTbI, hparMeHTbl, TEKCThI. M3menne Komb6unmposan | [IpakTuueckast
pacrnpenennTeb. HOe 3aHSITHe pabora. VYCTHbIU
(yaT—-3aHsTHE) onpoc.
23. | [TapamerpusupoBaHHbIi hparmeHT. Mszmenme Komb6unamuposan | IIpaktuyeckas
TOJIKATEb. HOE 3aHATHE pabora. YCTHbIN
(gaT—-3aHsITHIE) oIpoc.
24. | [TapameTpusupoBaHHbI pparMeHT. M3menue Kom6unuposan | IIpaktnueckas
TOJIKATeb. HOe 3aHSITHe pabora. VYCTHbIU
(yaT—-3aHsTHE) onpoc.
25. | [TapameTrpusupoBaHHbIii pparmenT. Visgenne Komb6unuposan | [IpakTuueckas
TOJIKATeJIb. HOE 3aHATHE pabora. YCTHbIN
(uaT-3aHsTHE) oI1poc.
26. | VsomeTrpueckue MpoeKImn JeTain Komb6unuposan | [IpakTuueckas
HOe 3aHSTHe paboTta. Y CTHBIN
(macrep kJjiacc) | ompoc.
27. W3zomeTpueckne MpoeKIny geTaan Kom6unuposan | IIpaktnueckas
HOeE 3aHSTHE pabora. YCTHBIN
(macTtep KJjlacc) | ompoc.
28. | NsomeTrpureckue MpoeKImn geTaim Komb6unuposan | [IpakTuueckas
HOe 3aHSTHe paboTta. YCTHBIN
(4aTr-3aHsaTHe) OIpOC.
29. Criocobbl coenyiHeHus nertaieil. PaspéMHble 1 Kom6unuposan | IIpaktnueckas
Hepa3bEMHbIE COeIMHEHMST HOEe 3aHSITHe pabora. VYCTHbIN
(uaT—3aHsATHE) OIpOC.
30. | [TocTpoeHne 60ITOBOTO COeOMHEHMS Komb6unuposan | [IpakTuueckas




HOe 3aHsTHe
(yaT-3aHsTHE)

pabora. YCTHBIN
OIpOoC.

31. | [TocTpoeHye MIMMIEUHOTO COeIMHEHNS 2 Komb6unuposan | [IpakTuueckas
HOe 3aHSTHe pabora. YCTHBIN
(yaT-3aHsTHE) OIpOC.

32. | Pemrenyue TBOpYeCKUX 3a7a4 2 CamocrosTenbH | IlpakTuueckast
as pabora | pabora.
(oHJTaiiH-
KOHCYJIbTalVS)

Hroro: 64

qaca




KanengapHbiit yueoHbIN rpaduk moayab 2 -80 uacoB

MecTo nmpoBeaeHUS:

Bpemst npoBeeHMs: 3aHSITUIN:
VisMeHeHUsI pacIMcaHusI 3aHSITUN:

Kom-Bo dopma dopma IlaTa mpoBeseHUsI 3aHSITUSA ITpuunna
/i Tema 3ausITUS qaCOB SAHSTHS KOHTpOIS mwianupyemasi | ¢pakTuyeckasi | M3MeHEHUs
JaThI
1 2 3 4 5 6 7 8
OcHoBbI — 3D MmoaenupoBaHusa
2 Komb6unmposan | [IpakTuueckast
HOE 3aHsITHE | paboTa. Y CTHbIN
['eomeTpuyeckne Tena u UX 3JIEMEHTDI
(BumeokoHdepe | ompoc.
HITVS)
2. 2 Komb6unmposan | [IpakTuueckast
Co3maHue reoMeTpUYECKUX TeJl, OrPaHMYEHHBIX HOe 3aHsTME | paboTa. Y CTHBIN
IIJIOCKMMY TTOBEPXHOCTSIMU. MHOTOrpaHHUKM. (oHstaitH- ormpoc.
KOHCYJIbTaIINs)
3. 2 Komb6unmposan | [IpakTuueckas
Co3maHne reoMeTpUYECKUX TeJ, OrpPaHNYEHHBIX HOe 3aHsATME | paboTa. Y CTHBIN
KPUBBIMM ITOBEPXHOCTSIMU. Tejia BpareHus. (onstaitH- ormpoc.
KOHCYJIbTaIus)
4. 2 Komb6unmposan | [IpakTuueckas
Co3maHye rpyIbl FeOMeTPUUECKUX TeJl. HOEe 3aHSTHe pabora. YCTHBIN
(yaT—-3aHsATHE) onpoc.
5. Cosganne 3-D Momemm C IOMOIIBIO OIepanyin 2 Komb6unamuposan | IIpaktuyeckas
«TPUKJIEUTh BBIIABJIMBAHMEM» W <«BBIPE3aThb HOE 3aHSITHE pabora. YCTHbIN
BbIJIaB/IMIBAH/EM » (macTep KJ1acc) | ompoc.
6. 2 Komb6unuposan | [IpakTuueckast
OcobenHocty paboTsl 3D - ckaHepa HOe 3aHSTHe pabora. YCTHBIN
(macrep KJ1acc) | ompoc.
7. 2 Komb6unuposan | [IpakTuueckas
PenmakTtuposanue 3-D mopenn HOe 3aHsTHe paboTta. Y CTHBIN
(4aTr-3aHsTHe) OITpOC.




(4aTr-3aHsaTHE)

8. Komb6unuposan | [IpakTuueckas
MopenupoBaHue TMpoeKkTa C IpUMeHEHUEM .
HOe 3aHsIThe pabora. VYCTHbIN
00BEKTOB OTCKaHMPOBAHHBIX B 3D.
(yaT—-3aHsITHIE) OI1pocC.

o. Komb6unuposan | [IpakTuueckas
Cosmanme 3-D wmopmenm ¢ 3jieMeHTaMU Hoe 3aHsTME | paboTa. Y CTHBIN
CKpyrieHus U dackaMu (oHstaitH- ormpoc.

KOHCYJIbTaIINs)
10. Komb6unuposan | [IpakTuueckas
Cosganne 3-D mopenu ¢ MOMOIIbIO «OIepauyn .
. HOe 3aHSITHE pabora. VYCTHbIU
BpAlLLIEHNSI» TI0 €€ TUIOCKOMY YepTEKY
(macTtep KJjiacc) | ompoc.
11. Komb6unamuposan | [Ipaktnyeckas
OrceueHne YacTu JeTaiM IIOCKOCTBIO, IO .
HOE 3aHATHE pabora. YCTHbIN
3CKU3Y
(MacTep KJacc) | ompoc.

12. Komb6unmposan | [IpakTuueckast

Co3paHue 371eMEeHTOB 110 CeUeHUSIM HOe 3aHSITHe pabora. VYCTHbIU
(yaT—-3aHsTHE) onpoc.

13. Komb6unamuposan | [Ipaktuyeckas

Co3paHne KMHeMaTUYeCKIX 3JIeMEeHTOB HOe 3aHsTHe paboTta. Y CTHBIN
(uaT-3aHsTHE) oI1poc.

14. | OcHoBHbIE MpaBUIa M MHCTPYKIIMK 1O paboTe C Komb6unmposan | [IpakTuueckas

3D npuHTEpPOM. HOeE 3aHSTHE pabora. YCTHBIN
(yaT—-3aHsATHE) ompoc.

15. [Tpaktnueckoe | ITpakTuueckas

Peiitenne tBOpueckux 3amau. IlewaTn. 3aimta

3aHSTHE pabora.
MIPOEKTa

(Macrep KJacc)

16. | Pemenne TtBopueckux 3amad. [leuarb. 3arura [IpakTnueckoe | [IpakTuueckas
MIPOEKTa 3aHSTHE pabora.

(4aTr-3aHsaTHe)

17. | Pemrenne TtBOpueckux 3amad. [leuars. 3ammra ITpakTueckoe | IlpakTnueckas

MpOeKTa 3aHSITHE pabora.
(uaT—3aHsATHE)

18. | Pemenne TtBOpueckux 3amau. Ileuars. 3amura IIpakTnyeckoe | 3airura IpoekTa

MIPOEKTa 3aHSTHE




MogenupoBaHue 1Mo YepPTexy
19. .. . Kom6unuposan | [IpakTuueckas
[TocTpoeHme  TpEXMEpHBIX  MoOAeJen  I0 .
. 2 HOe 3aHsITME | paboTa. Y CTHBIN
aKCOHOMETPUYECKOM MPOeKINn
(macTep KJacc) | ompoc.

20. Komb6unmposan | [IpakTuueckas
[TocTpoeHne  TpEXMepHBIX  MoOAeJel 1o 9 HOE 3aHsTME | paboTa. Y CTHBIN
AKCOHOMETPUUYECKON ITPOEKLUU (oHstaitH- oIIpoc.

KOHCYJIbTaIINs)
21. .. . Kom6unuposan | IIpaktnueckas
[TocTpoeHue  TpExMepHbIX  Mopeaen 1o .
- 2 HOe 3aHSTHe pabora. YCTHBIN
AKCOHOMETPUYECKOM MTPOEKINNU
(macTtep KJjlacc) | ompoc.
22. .. . Komb6unamuposan | IIpaktuyeckas
[TocTpoenne TPEXMEPHBIX Mojesnen .
o 2 HOE 3aHATHE pabora. YCTHbIN
CKOHCTPYMPOBAHHOM 1O 3aJaHHBIM YCJIOBUSIM
(gaT—-3aHsITHIE) oIpoc.

23. | [Toctpoenue TPEXMEPHBIX Mojesen Kom6unuposan | IIpaktnueckas

CKOHCTPYMPOBAHHOM MO 3aJaHHbIM YCJIOBUSIM 9 HOe 3aHsiTME | paboTa. VY CTHBIU
(onstaitH- ormpoc.
KOHCYJIbTaIus)

24. | BzaumHoe rnepeceueHue TTOBEPXHOCTEI Komb6unmposan | [IpakTuueckas

reoMeTpPUYeCKMX Tel 2 HOeE 3aHSTHE pabora. YCTHBIN
(macTtep KJjlacc) | ompoc.

25. | BoimosiHeHre B TPEX MPOEKLMSIX  UEPTER Komb6unmposan | [IpakTuueckas

1300 paskeHNsI reOMEeTPUYECKUX TeJl 2 HOeE 3aHSTHE pabora. YCTHBIN
(uaT-3aHsTHE) oI1poc.

26. Komb6unamuposan | IIpaktuyeckas

Pabora Ha peskyIIeM IIJIOTTEpe 2 HOE 3aHATHE pabora. YCTHbIN
(4aTr-3aHsaTHe) OIpOC.
27. Komb6unuposan | [IpakTuueckast
Pa6ota Ha PEKYIIEM IUIOTTEPE, .
o 2 HOe 3aHSITHe pabora. VYCTHbIN
npoekTupoBanne mogesen 8 KOMITAC 3D.
(uaT—3aHsATHE) OIpoC.
Co3paHne acCOMATUBHOrO YepTeska

28. . 2 Komb6unmposan | [IpakTuueckast

Co3maHne 1 HaCTPOMKA HOBOTO UepTeska .
HOe 3aHsITME | paboTa. Y CTHBIN




(oHsTaitH- ormpoc.
KOHCYJIbTALVS)
29. 2 Komb6unuposan | [IpakTuueckas
CosgaHne Tpéx CTaHAAPTHBIX BUAOB HOe 3aHsATHe pabora. YCTHBIN
(macTtep KJjiacc) | ompoc.
30. 2 Komb6unuposan | [IpakTuueckas
ITocTpoenne paspesa HOe 3aHsTHhe paborta. YCTHBIN
(yaT—-3aHsITHIE) OI1pocC.
31. 2 Komb6unuposan | [IpakTuueckas
[IpocTaHoBKka pa3mepoB HOe 3aHSITHE pabora. YCTHbI
(yaT—-3aHsTHE) onpoc.
doTopeaMCTUIHBIE U300PASKEHNS
32. 2 Komb6unuposan | Ilpaktuueckas
HOE 3aHsITHE | paboTa. Y CTHbIN
BBeneune .
(onnamH- OIpocC.
KOHCYJIbTaIINs)
33. 2 Komb6unuposan | IlpakTuueckas
. HOeE 3aHSTHe pabora. YCTHBIN
DJieMeHTbI yIIpaBjieHus1 MHTepdelica .
(onnamH- OIpocC.
KOHCYJIbTaIus)
34. 2 Komb6unmpoBan | IlpakTuueckas
. HOe 3aHSTHe pabora. YCTHBIN
DJIeMeHTbI yIIpaByieHus1 uHTepdelica .
(onnamH- Orpoc.
KOHCYJIbTaIus)
35. 2 Komb6unupoBan | Ilpaktnueckas
Bxitagka Marepuan HOe 3aHSITHe pabora. YCTHBIN
(macTtep KJjacc) | ompoc.
36. 2 Komb6unmpoBan | IlpakTuueckas
Bxknaaka OcBellienne HOe 3aHSITHe pabora. VYCTHbIN
(macTtep KJ1acc) | ompoc.
37. 2 Kom6unuposan | IlpakTuueckas
Bxianka ®@ou HOe 3aHsITHe paboTta. YCTHBIN
(4aTr-3aHsaTHE) OIpOC.
38. 2 Komb6unmposan | Ilpaktuueckas

Bxiagka Kamepa. toroBoe 3ansitue

HOe€ 3aHsATHe

pabora. YCTHBIN




(uaT-3aHATHE) oTpoc.
39. | Paspaborka mogereii ojs mevatu Ha 3D 2 Komb6unuposan | IlpakTmuueckas
MpUHTEpE. Hoe 3aHsITME | paboTa. Y CTHBIN
(oHJTaiiH- ompoc.
KOHCYJIbTALVS)
40. ITogroroska K neuatu. Ileuats momenen
Hroro: 80

yacoB




2.2 YcnoBus peannsanuy NporpaMmMbl
MaTepua/IbHO-TEXHUYECKOe o0ecIrieueHue

IInst 971eKTpOHHOrO OOYyUYeHMsI M OOyUYeHMsI C MPUMEHEHMEeM IMCTaHIVOHHBIX
0o6pa3oBaTeJIbHBIX TEXHOJIOTMIM WUCIOJNb3YIOTCSI TEeXHUMUYeCKMe CpeICcTBa, a TaKKe
MH(POPMALIMOHHO-TeJIEKOMMYHMKAIIMOHHbIE CeTH, OOecrneuyuBarollye Iepeaady I10
JUHUSIM CBSI3M YyKazaHHOM WMHbopmauuyu (obOpasoBaTesibHble OHJIAMH-TIIAaTGOPMBbI,
g poBble 06pa3oBaTe/IbHbIE PeCYpPChl, pa3MellleHHbIe Ha 00pa3oBaTeIbHBIX CailTax,
BUIeOKOHGepeHIIMM, BebuHaphbl, skype — obiiieHne, e-mail, 0671auHble CepBUCHI U T.[I.)

O6mbenunenne «Kommnac-rpadpuk V17» pacriosaraercs B yueOHOM KaOMHeTe.
KabuHer obecrieyeH COOTBETCTBYIOILEN MeOeJbl0: pabouuMM CTOJIAMM, CTYJIbSIMM,
KOMITbIOTEpaMM,  IIPOTPAaMMHbIM  oOecrieueHueM, BbIXOAOM B  MHTEpHET,
MYJIbTUMEIUITHON TOCKOM, CTOJIOM JIJISI PYKOBOAUTEIS.

['pynmna yueHnukoB coctout u3 10-12 yenoBex.

Pabouee MeCcTO OCHAIIIEHO CTOJIOM, CTYJIbSIMM, TIEPCOHAIbHBIM KOMITBIOTEPOM
MJIM HOYTOYKOM, KOMIIbIOTEPHOM MBbIILIbIO, IPOrPaMMHBIM OOeCIIeueHeM.

K pabore B oObemyHeHMM HeTM IIPUCTYIIAIOT TIOCJIEe  IPOBEIEHMS
PYKOBOIMTEJIEM COOTBETCTBYIOIIErO0 MHCTPYKTa)ka IO IMpaBWIaM  TeXHUKU
6e30macHoOM paboThbl, OObSIBIEHMEM TeMbl 3aHSATHS, IIJIaHa paboThl. HoByio Temy
PYKOBOJIUTEJIb OOBSICHSIET C IIPUMEHEeHEeM TeXHOJIOI M MYJIbTUMeI}a.

TexHNMYeCKMe CpecTBa 00yUEHMSI:

- 3D-npuHTEP C 3aKPbITHIM KOPITYCOM

- 3D- ckanHep Shining

- KOMILJIEKT PaCXOJHBIX MaTepUaoB IJis - 3D-TIpuHTEpPOB

- MHOTOQYHKIIMOHaIbHOE yCTpoicTBO (MDY)

- MHOTO(QYHKIIMOHAIbHbBIA MHCTPYMEHT (MYJIbTUTYJI)

- MblllIb KOMITBIOTEpPHAS Ha KaXKAOIO PebeHKa;

- Hoytbykun ;

- Pexky1imin mioTTep;

- ITporpammHuoe obecmneuenue miss 2D-3D mopenupoBanusi (KOMITIAC 3D,
SketchUp);

NudopmanmoHHOe o0ecrieueHue

[TepcoHa/IbHBIN KOMITBIOTED CO crenyaabHoM nporpammonn KOMITAC-3D.V17
" BBIXOZIOM B ceTb VMIHTepHeT.

Caur npousBogutesst:  https://ascon.ru/

https://kompas.ru/

YuyeOGHO-MeTOAMYECKUI MaTepyuas U BUIOEO MHCTPYKIMM COIEpsKaTCsl Ha CalTe
npousBoauTes https:/kompas.ru/publications/video/ nnu:

https://kompas.ru/

. Oobvyuaroliiye MmaTepuaibl
. Bupgeo

. MauiHocTpoeHue

. CrpontenbcTBo

. [TpubopocTpoeHne

. Cratbu


https://ascon.ru/
https://kompas.ru/
https://kompas.ru/publications/video/
https://kompas.ru/publications/video/
https://kompas.ru/publications/video/
https://kompas.ru/publications/video/
https://kompas.ru/publications/video/?cat=2
https://kompas.ru/publications/video/?cat=3
https://kompas.ru/publications/articles/

. Kuurn

. [1OKYMEHTBI
. KOMITAC-3DKOMIIAC-I"paduk.

B yueGHBIX 11eJITX MOKHO OeCIJIaTHO YCTAHOBUTb MPOTPaMMHBIN MPOAYKT C
cauTa mpousBoguTesis https:/kompas.ru/

[TpomykTbI

° Iom 1 yueba

° KOMITAC-3D Home

o KOMIITIAC-3D LT

° KOMITAC-3D Yyeb6Hasi Bepcust

Mo6uIbHBIE TTPUIOKEHNST

° KOMITAC:24

° CropaBOYHMK KOHCTPYKTOpPA
° Machinator
° SubDivFormer

[IpocMOTp DOKYMEHTOB
. KOMITAC-3D Viewer



https://kompas.ru/publications/books/
https://kompas.ru/publications/docs/
https://kompas.ru/publications/video/
https://kompas.ru/publications/video/
https://kompas.ru/publications/video/
https://kompas.ru/publications/video/
https://kompas.ru/kompas-3d-home/about/
https://kompas.ru/kompas-3d-lt/about/
https://kompas.ru/kompas-educational/about/
https://kompas.ru/mobile/kompas24/
https://kompas.ru/mobile/refbook/
https://kompas.ru/mobile/machinator/
https://kompas.ru/mobile/subdivformer/
https://kompas.ru/kompas-3d-viewer/about/

2.3 @opMmBbI aTTECTAIIMN.
Dopmel  nposedeHus ammecmayuu: 3aliMTa MIPOEKTa, COPEBHOBAHMUS
Pa3IMYHOTO YPOBHSI.

2.4 OneHOYHbIEe MaTepuasIbl.
dopmbl MoABEIEHNUS UTOTOB:
o 3all[1Ta IMPOEKTa,
o COPEBHOBAHMSI Pa3IMYHOTO YPOBHSI.

Crioco0bI onpeneIeHus pe3y/IbTaTUBHOCTH.
B o6pasoBaTesibHOM mpornecce sl AMAarHOCTUMKY YCIIEIIHOCTYM OCBOEHMS
y4eOHOM IMPOrpaMMbl UCITOIb3YIOTCS:

° MeTo[, Hab/IIooeH NS,
° MEeTOH  aHaJM3a  IPOAYKTOB  0Opa3sOBaTe/NbHOM  AeITeJIbHOCTU
00yyUaloIIEerocs;

CospmaHue «IpaBWIbHBIX» MOJEJeN, T.e. MOMAEeil B KOTOPbIX COOJIIOJEHBI
MIPUHLUIIBI  [TapaMEeTPUUYHOCTM, AaCCOLUMATUBHOCTM U [JiS KOTOPBIX BBIITOJIHUM
Pa3JIMYHOTO POMa aHaJINS.

Ouenka hopMMUpoBaHMst KOMaHABI IO CJIEAYIOIINM KPUTEPUSIM:

- CIJIOYEHHOCTh KOMAaH/IbI;

- COIJIaCOBAHHOCTb MHAVBUIYAJIbHBIX LIeJIel WIEHOB KOMaH/IbI;

- a(ppekTMBHOCTHU pabOTHI B KOMaHe B CpaBHEHMM C 3(GEKTUBHOCTBIO PAOOThI
HaJl MHAVBUIYaJIbHBIMU IIPOEKTaMMU;

- BbIJIeJIeHNe JIuaepa KOMaHIbl.

Buabl KoHTpOJISI.

° MIpeIBapuUTe/IbHbIN: aHKeTMPOBaHMe, OIIPOC;

° MpakTHyeckass paboTa Hag co3gaHueM COOpOYHONM eOMHUILI B
oIpejieJIEHHON TeMATUKE;

° TEKYILMIA: KOHKYPChI BHYTPU 00beOVHEHMSI, TUCKYCCUM;

MUTOTOBBIN: 3aILUTa ITPOEKTOB.

Dopmbl duazHocmuku:

1. [IpomeskyTOUHAas AMArHOCTMKA, IMPOBOAMUTCS IO 3aBepIIEHUM ITOJTYTOAMS
UM Toga o6yueHus (Ipyu MepeBojie Ha CJIETYIOIIMIA YUeOHbIN TO).

2. WrtoroBasg OmMarHOCTMKA, IPOBOAMTCS IIOCJIe 3aBeplleHus BCell yueOHOI
IIPOIPaMMBl.

[IpemmeToM OLIEHKM Cay>KaT YMEeHMS ¥ 3HaHMSI, HalpaBjeHbl Ha
dbopmupoBaHne

O6mmx 1 rmpodecCcruoHaIbHbIX KOMIIETEHLIVI.

OnepamugHblli _KOHMpPOab yYEeOHBIX TOCTVMOKEHMM OCYIIECTBJISIETCS Ha
MPOTSDKEHUM BCEX 3aHATUM M MMeEeT CBOeM IeJIbl0 OIEHKY CUCTEMAaTUUYHOCTHU
yueOHOM paboThl 0OyYaOIIMXCST 110 (GOPMMPOBAHMIO 3HAHUM UM YMEHMM B paMKax
OCBOEHMSI JaHHOTO Marepuaia. IIpoBomuTcss B mpoliecce YCTHOTO — OIpoOCa,
IIPOBEIeHNST MPAKTUIECKNX pabOT, BHIMOJIHEHMS MHAVBUAYAIbHbIX 3aIaHMUIA U T.11.




3adauu mexkyuiezo KOHMpoA:

- TIOBbIIIIEHNEe MOTUBAIIMM OOYYAIOIIMXCS K PeryJisipHOM yueOHOM paborTe;

- pa3BUTHE HABBIKOB CAMOCTOSITETbHONM PabOThI;

- obecrieueHye OOpaTHOM CBSI3M MEXKIY OOYUaloOIIMMUCS M TIperofaBaTeseM,
Ha OCHOBaHMM KOTOPOM YCTaHABJIMBAETCS, KaK OOydYaroImMecs BOCIPUHUMAIOT U
yCBaMBalOT YUeOHbIM MaTepua;

- nuddepeHIMaIMsI UTOIOBOM OLIEHKM 3HAHMIA.

2.5. BocnuraTe/1bHBIV KOMIIOHEHT

HormosHuTeNbHAs  00IIIe0OpasoBaTe/ibHAsE — OOIIepasBUBAIOIIAS  ITpOrpaMma
«Kommac-rpapmuk  V17» 10  BOCIMTaTeNbHOVM  HAIPaBJIEHHOCTM  SIBJISIETCS
npodopueHTalMOHHO. B paMkax [maHHOro OObeIVHEHMsS ¥ BOCIIMUTATEIHbHOI'O
KOMIIOHEHTa MpPOrpamMMbl IIpeIyCMOTpEeHa peaau3alysi BCeX WHBAPUAHTHBIX U
BapuatuBHbix MonyJsen «IIporpammbl Bocnutanusi OI'BH OO «IATIOM» pns
BBITIOJTHEHMS 00111e}1 BOCIIUTATE/IbHOM HEeJIN: «JIMYHOCTHOE Pa3BUTHE 00YUaIOIIMXCSI»

Mopynb Peanm3anys Mmogy/isi B paMKax
TOOII «Kommac-rpadpuk V17»
1. YyebHoe 3augatue Peanusanus BOCIIUTATEJIbHOTO MMOTeHIMaJ1a

y4eO6HOr0 3aHSATHS TIpeAIiosaraeT CosgaHne yCaAOBUI AJIs
pa3sBUTHMS IIO3HABATEJbHOM aKTMBHOCTM OOYUYarOIIMXCs,
X TBOpPUYECKON camopeaymsanuu. 111 o4HOro ooyueHmst
yaile BCEro IMPUMEHSIOTCS KOMOMHMpPOBAHHbIE WU
MIpaKTUUEeCKMe 3aHSATHS. 3aHSITUS ITPOBOASITCSI B ¢opme
JIEKLIMH, TIPaKTUYECKMX 3aJaHui, MacTep — KjaaccoB. [Ipu
peaymsanuy mporpamMmmbl ¢ ucrnojb3oBaunem 30 u JOT
VICIIOJIb3YIOTCSI: BUJIEOKOH(EepeHLIMy,  YaT-3aHSITHs,
OHJIafH—KOHCYJIbTalUMN.

BkiioueHe B 3aHATUSI ~ COPEBHOBATEJIBLHOTO
KOMIIOHEHTa, IOA0Op IMAAKTUMYECKMX MaTepuajioB K
MIPOEKTHOM  AEeATeJIbHOCTM,  IOA0Op  IPOOJIEMHBIX

CUTYaIU IS 00CYKIeHus, BKJIIOUEHVe
CaMOAMarHOCTUKMA TIO3BOJISIET pean3oBaTh
BOCIMUTATEJIbHYIO 3a7auy JaHHOT'O MOMYJISI.

2. etckoe ®opma opraHmsanyuyM OOYUYAIOIIMXCS: JTEeTCKOe

oObenVHeHye TBOpUECKoe OObeaHeHe.

TepeunCcInThb B pamkax wmopyssi peanms3yeTcs IIOAIep>KKa U

pasBUTHE IETCKOIO TBOPUYECKOTO OObeIuHEeHUs uepes
pasanyHbie (OpMbI PaOOTHI:

unuBuayanbHble (B IMpoIllecce BhIMOJIHEHNST padboT
Ha 3aHSITUM IIefJaror OCYILECTBJISeT WHAMBUIYaIbHbIE
b6ecenpl IO BOMpPOCaM ¥ BO3HUKIIMM TPYAHOCTSIM).
NupuBuayaibHO IIPOXOISIT KOHCYJIbTalUM 1§ (0
MOJITOTOBKE PabOT U 3asBOK Ha PErvMOHaIbHbIM KOHKYPC:




«lOnble TexHuMKM U wu3o06peraresn», «HOHBIE TeXHUKU
21 Beka», «24 bit» u [OpyrMe KOHKYPChI DasMUHbIX
YPOBHEN).

['pynmoBble (Mrpbl Ha CIUIOUYEHME KOJUIEKTUBA,
3alaHMs] Ha 3aHATUSX IIPeoyCMaTpPUBAIOT I'PYIIIOBYIO
dbopmy paboThI)

KonnekTuBHbIE (Tpa3mHUKMN): HOBOT'OJHME
MO3ApaBJeHNs] BHYTPU OOBEOVMHEHUS, MepPOIPUSITHUS
TeXHUKYMa. [Ipouecc peayisanun MPOrpaMMbl

CIIOCOOCTBYET IPOIEeCCY KOJUIEKTUBHOI'O TBOPUYECTRBA.

3. BocouratenbHas
cpena

Ins peanusaumuy BOCHUTATETbHOTO TMOTEHLMAIA
MOJZYJISI CO3[aHa COBOKYITHOCTb YCJIOBMIA:

-CJIOSKMBIIMECS] 1IEHHOCTU, TPaAUIMU OO0beIMHEHMS
(Urpbl Ha cIUlOYeHME KOJUIEKTMBA, IMPa3IHUKMA BHYTPU
0ObeIMHEeHNS, BHYTPU TEXHUKYMA)

-IIpeIMeTHO-MaTepPUaJIbHbIN KOMIIOHEHT. B
KabMHeTe [JIg 3aHATUI CcOo3JaHa KoMQOpTHas cpena AJs
BOCIIMTaHUS 00yYaroIMXcs, UX 0OlLeHNs "

B3auMmogenctBus. I[IpencraBiieHa  BbICTaBKa  pabor
HareyaTaHHbIX Ha 3-D mpuHTepe.

4. Most ceMbst - MOS
ormopa  (pabora C
pPOOVUTENISIMN)

B IOOII «Komnac-rpaduk V17» npegycMoTpeHbI
KaK MHOVBYUAYAJIbHBIE, TaK M I'PYIIIOBbIE (POPMBI pabOThI
¢ poautensimu. [IpoBopasiTcs:

-poauTebCcKue coopanus (1o 3ampocy)

-OTKPbITbIE 3aHATHS

-KOHCYJIbTAIIMM TPYIIIIOBbIE Y MHAUBUIYAJIbHbIE.

Pomurenu  mpuBieKalOTCd K  IOATOTOBKE U
IIPOBEJIEHMIO COPEBHOBAHMI, KOHKYpCOB. [laHHas paboTta
oOecreuyBaeT COIJIACOBAHHOCTb [IEVICTBUM CEeMbU U
paboTy 1emaroroB OOBeOMHEHMSI [OJjIs1 OobOecredeHust
JOCTVKEHMs 11eJieli BOCIIUTAHMSI.

5. HacraBHMYeCTBO U
TBIOTOPCTBO

B 06beaHeHNN IIPeIyCMOTPEHBI KakK
VHOVBUAYaJbHbIE, TaK U TPYIINOBbie (hOPMbI PAOOTHI:
-KOHCYJIbTaIIUN

-COBMeCTHbIE JieJia

-COMPOBOXKAEHME  TPOEKTOB,  IMOATOTOBKA K
KoHKypcaM («FOuHble TexHuknu u nzodbperareymn», «FOHbIe
TexHukun 21 Beka» M [JpyrMe KOHKYPChI Pas3JIMUHOTO
YPOBHSI).

6. CamoormnpepneieHne
(mpodopueHTalus)

BocnurartenbHas nenb JOOIlI «Kommac-rpadmxk
V17» - JIMYHOCTHOE " npodeCcCcrOHaIbHOE
camMmooIipeiesieHie Ha OCHOBE COBMECTHON JesITeJTbHOCTU
B IIpoliecce 3aHATUIA. YUMUTbIBasl, UYTO ITOATOTOBKA
OyAyIIMX MHKEHEpPOB SIBJISIETCSI CTpaTernyeckon 3ajmaden
B MHHOBALIMOHHOM [ESITEebHOCTM KasKIOro roCcynapCTBa,




IIPaBUTEIbCTBO PD COBMECTHO C 61M3HECOM
MOAAEPKMBAIOT PAasBUTME KPYIHBIX 00pa30oBaTeIbHbIX
MpoeKkTOB. MMHMCTEpCTBOM OOpa3oBaHusl M Hayku PO,
6bU1a VHUIIMMPOBaHA IporpamMma paHHeI
rpodopueHTaln " OCHOB npogeCCUOHaATbHOMI
IIOATOTOBKM IIKOJBHMKOB JuniorSkills, rme B umcie
MpOYMX pPasBUBAIOTCSI KoMmmeTeHUmM «VIH>KeHepHbI
nusaitH-CAD», «IIpoToTunmpoBaHme».

s peanuszanyuy MpogOpUEHTALIMM UCIOIb3YeTCs
MOTEHIIMAa CaMOM TPOorpaMMbl (OCBOeHMEe OCOOEHHOCTeN
COBpPEMEHHBIX CUCTEM aBTOMAaTU3MPOBAHHOTO
MIPOEKTUPOBAaHMS), ¥ IPOBOISTCS HOIMOJIHUTE/IbHBIE
MEepPOIPUSITHS:

-6ecenbl 11(0) npodeccruoHaIbHOMY
OpMeHTMpOBaHMIO: Oecela O MallIMHHOM rpaduke. Posib
MaiiMHHoM — rpaduku.  O6jacTb  IpPUMMEHEHUs U
obecrieyeHne MaiMHHou rpaduku. Ha 3aHsTusax pebstam
IpeajiaraeTcsl IMpeacTaBUTb ceb0s B Pas3sHbIX POJISX:
KOHCTPYKTOpA, MHKEeHepa, XYyJOKHMKA BU3yaJau3aTopa U

AP-

7. «Hame 3gopoBbe B
HallNX pyKax»
(mpodunakTMKa)

Benetcs npoduaakTuKa TpaBMaTu3Ma
(MHCTPYKTaXXM TI0 TeXHMKe O0e30IacHOCTM, ITOsKapHOM
6€e30MacHOCTM ¥ 3JIEKTPOOE30MaCHOCTH, MHCTPYKTaK TIO
CaHUTapPHBIM HOpPMaM).

Cosparorcsi  6eCKOH(IMKTHbIE  KOMMYHMKAILUMU
BHYTPM OOBbEIVHEHMS, UTO BeleT K IMOHMMAaHMIO OCHOB
KOHCTPYKTMBHOTO TTOBeJIeHNSI B KOJIJIEKTHUBE.

B mesnsx mpoduaakTUKM OTPULIATETBHOTO BJIMSIHUS
HEraTMBHOM BHEIIHEM Cpeobl CO3MAI0TCS CUTyaluu
ycrnexa, uger paboTa  IOBBIIIEHMIO  CAMOOIIEHKMU
BOCIIMTAHHMKOB: y4yacTue B KOHKypcax («KOHble TeXHUKMU
1 uzobperarenn», «lOHble TexHuKy 21 Beka») u T.1.

8. «Kpait popnoi1,
HaBeK JIIOOUMBI ! »
(KpaeBelieHNe)

O6paillieHne K IOTEHIIMATY KpaeBeIeHMsI TT03BOJISIET
0OyYarolMMCsI TIOMOJIHUTh CBOM KYJbTYPHBIM Oarasxk
3HAHUI, BbIpAabOTaTh  MHIAUBUIYAJbHO-JIMYHOCTHOE
OTHOIIIEH)E K MEeCTY CBOEro >KUTEJIbCTBA, OCO3HATh CEeOsI
MOJTHOIIEHHBIM ~ YJIEHOM  TOpPOJCKOTO  COOOIIEeCTBa,
OTBETCTBEHHBIM 3a Oy/yIliee pogHOro Kpasl.

B o6benyHeHn MOYJIb KpaeBeeHUsI peain3yeTcst
C TIOMOIIbIO BBITIOJHEHUSI PUCYHKOB KOMITbIOTEPHOM
rpapuku 1mo Teme «CuUMOMpPCKMIZI Kpaill - BeHeI]
JIep>KaBbl!».

9. DKoJiornyeckoe
BOCIIUTAHUE

B pamkax mnporpammbl «Kommac-rpadpmk V17»
BOCIIMTATE/IbHBIM KOMITOHEHT MOZYJSL «DKOJOIMUYECKOe
BOCIIMTAHME» peaiM3yeTcss OIOCPeIOBAHO Yepe3 TEMbI




MPOEKTHOM JesTeIbHOCTM oOyuaronmxcs, Oecenbl 00
OXpaHe TpyJa, opraHmusaiyuyu pabodyero mecra U OOIIEM
HampaBJIeHUy pasBUTUS Mpodeccu B COBPEMEHHOM
Mupe.
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