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1.HOACHUTEJ/IBHAS 3AIIMCKA

JlononuutenbHas o001eoOpa3oBarenbHas 00IIepa3BUBaIOLIas porpaMma
(manee OOII) «lIpoektupoBanue B mporpamme Kommac 3D» paspaborana Ha
ocHoBe DenepalibHOro roCyAapCTBEHHOI0 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOTO
o01ero oopa3zoBanus (yTBEpKIAEH MpUKa3oM MUHUCTEPCTBA 00pa30BaHUs U HAYKU
Poccuiickoit @eaeparuu ot 17 gexadps 2010 r. Ne 1897 (B pex. ot 21.12.2020).

1.1 HanmpaBJieHHOCTDH

JOOII «IIpoexktupoBanue B nporpamMmme Kommac 3D» mMeeT TEXHUYECKYIO
HaIpPaBJIEHHOCTb.

1.2 AKTyanbHOCTH

OcunoBanuem s paszpabotrku JIOOII «lIpoektupoBanue B mporpamme
Kommnac 3D» ciyxaT cienyroniue HOPMATHUBHBIE MPABOBBIE aKThl W IPABOBBIC
JIOKYMEHTHI:

1. ®enepanbhblil 3akoH OT 29.12.2012 Ne 273-OK (B pen. ot 24.03.2021)
«O06 obpazoBanuu B Poccuiickoit deneparuny.

2. denepanbHBIi  TOCYJAPCTBEHHBIM  00pa3oBaTEIbHBIM  CTaHAAPT
OCHOBHOTO oOmiero oOpa3oBanusi (yTBEpKIEH TpUKa3oM MuUHUCTEpPCTBA
oOpa3oBanus u Hayku Poccuiickoit @enepamnu ot 17 nexabps 2010 r. Ne 1897) (B
pexn. ot 21.12.2020)

3. [Nacmopt HanmoHanbHOrOo TmpoekTa «OOpazoBaHue» (yTBEPKAEH
npesuauymoMm Coseta npu [Ipesupente PP no crpaTernuyeckoMy pa3BUTHIO H
HallMOHAJIbHBIM MPOEKTaM, TPOTOKOJ OoT 24.12.2018 Ne 16)

4. l'ocynapcrBennass mnporpamma Poccuiickoii ®depepaunn «Pa3zputue
obpazoBanus» (yrBepkacHa IloctanoBnenuem IlpaBurenbcrBa PO ot 26.12.2017
Ne 1642 (B pen. ot 22.02.2021) «O06 yTBepKI€HUU TOCYJAPCTBEHHON MPOTPaMMBbI
Poccuiickoit @enepanuu «PazButie oOpazoBaHUs»

S. [TpodeccronanpHbIit CTaHAapT «ITemaror (nemparormyeckas
JEeSATENbHOCTh B JOLIKOJIBHOM, HAdajJbHOM OOILEM, OCHOBHOM OOLIEM, CPEIHEM

oOiiemM 00pa3zoBaHuM) (BocHUTaTENb, YUuTedb)» (B peld. ot 16.06.2019). Ilpukas



MunuctepcTBa Tpyaa U counanbHoi 3amuThl PO ot 18 okta0ps 2013 1. Ne 544H, ¢
U3MEHEHUAMU, BHECEHHBIMU IpUKa3oM MuHucTEepcTBa Tpyaa U couzamursl PO ot
25 nexaOps 2014 r. Ne 11151 1 ot 5 aBrycta 2016 1. Ne 4221

6. IIpodeccuonanpubIit CTaHAApT «Ilemaror JOTIOJTHUTEIBHOTO
oOpa3zoBaHus AeTeil U B3pocubix». lIpuka3 MuHuctepcTBa Tpyaa M COLUUATbHOU
3amutel PO ot 5 mas 2018 r. Ne 298u «OO6 yTBepkaeHun npodeccuoHaIbHOrO
ctanaapra «llenaror JOMOIHUTENBHOIO 0Opa30BaHUS AETEH U B3POCIBIX»

7. ITocranoBnenue [7aBHOrO TroCyaapCTBEHHOIO CaHUTAPHOIO Bpaya
Poccuiickoit ®@eneparuu ot 28.09.2020 Ne 28 «OO6 yTBep:KIE€HHUU CAHUTAPHBIX
npaBun CII 2.4, 3648-20 «CaHUTapHO-MUIEMHOJIOTUYECKUE TpPEOOBaHUS K
OpraHu3alusM BOCIUTAaHUS M OOy4YeHHUs, OTAbIXa M O3JOPOBICHUS JETeH U
MOJIOJIEKU.

8. Pacnopspkenne Munnpocsemenust Poccun ot 01.03.2019 Ne P-20 «O6
YTBEPKACHUN METOJMYECKUX PEKOMEHAALMKA 1O CO3aHHI0 MECT, B TOM 4YHUCIE
pEKOMEHJAIMU K OOHOBIICGHHIO MAaTEepPUATbHO-TEXHUYECKON 0asbl, C IIEeNIbIO
peanu3alMu  OCHOBHBIX M JIOMIOJHUTEIBHBIX  00pa30BaTeNIbHBIX MPOrpPaMM
U (pPOBOro, €CTECTBEHHO-HAYYHOT'0, TEXHUYECKOTO U TYMaHUTApHOTO Mpoduiei B
o0pa3oBaTeIbHBIX OPraHU3AIMSIX, PACTIONOKEHHBIX B CEIbCKOM MECTHOCTH M MaJIbIX
ropoaax».

9. Ilucemo Munobpuayku Poccum ot 29.03.2016 Ne BK-641/09 «O
HaIlpaBICHUM METOJMYECKUX pEKOMEHAauui» (BMecte ¢ «MeTtoguuecKkumMu
pEKOMEHAAMAMM [0  pealu3aluuy  aJallTUPOBAHHBIX  JONOJHUTEIBHBIX
001eo0pa3oBaTeIbHBIX poTrpamm, CITIOCOOCTBYIOITHX COIMAJIbHO-
MICUXOJIOTUYECKOI peabuiauTanuu, npoPecCHOHaIbHOMY CaMOOIPEIEICHUIO JeTei
C OrpPAaHUYECHHBIMM BO3MOXHOCTSIMHM 30POBbS, BKIIOYas JE€TEU-UHBAINUIOB, C
Y4eTOM UX 0COOBIX 00pa30BaTEIBHBIX TIOTPEOHOCTEI);

10. Tlpukaz MwunuctepcTBa 00mEro M MPOPECCHOHAIBHOTO 00pa30BaHUS

CsepanioBckoit obnactu ot 30.03.2018 r. Ne 162-J1 «O6 yrBepxknenun Konuenmuu



pa3BuTusa oOpazoBaHus Ha TeppuTopun CBepasioBckoil obsactu Ha nepuof 1o 2035
rojiay.

«Mopgepuuszanusa oOpa3oBaHHS — O3TO KOMIUIEKCHOE, BCECTOPOHHEE
OOHOBJICHHE BCEX 3BEHBbEB O0Opa30BATEILHOM CHCTEMbl B COOTBETCTBUU C
TpeOOBaHUSIMH COBPEMEHHON >KU3HM, MPU COXPAHCHUU U YMHOXKCHUHU JIYUIIUX
TpaAuIui OTEYECTBEHHOTO 00pa3oBaHus. OTO MacHITaOHble W3MEHEHUS B
coJiep KaHUM, TEXHOJIOTHH M OpraHU3alliy caMOil 00pa30BaTENbHOMN AESITEIbHOCTH.
Haubonee mHTEHCHBHBIE U3MEHEHUS MPOUCXOISAT B HACTOSIIEE BpeMs B 00JacTH
TEXHOJIOTHH: TIOSIBUJIACh COBEPIIICHHO HOBAsi OTPACIb — HAHOTEXHOJIOTHUH; ITUPOKOE
MIPUMEHEHHE UMEIOT JIa3epHbIE TEXHOJIOTUU; HHHOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUHU TIPOHU3AJIA BCE OTPACIU XO3SMCTBEHHOW NEATEIbHOCTH. B 9acTHOCTH,
B pamkax HammonanpHoro mpoekra «OOpa3zoBaHue» BO Bce 00pa3oBaTeIbHBIE
yupexaeHusi mnocraBieHo mnporpammuHoe obecneuenne KOMITAC-3D, kotopoe
MOET OBITh MCIIOJIB30BAHO B IMPOEKTHOM paboTe OOydaromuXcsi MPH CO3JAaHHUH
yepTexker u mojenei o0beKTOB. B TO ke Bpems oOydaromiuecs 7-8-X KIaccoB
U3y4aroT 0a30BBIA O03HAKOMHTENBHBIN Kypc (1o 1 ypoKy B Hemeno) Ha OCHOBE
TPAJIULUOHHOMN pabOThI C YEPTEKHBIMU UHCTPYMEHTAMH.

1.3 OTiinunTe/IbHBIE 0COOEHHOCTH MPOrPAMMBI.

[IpumMeHeHne WHHOBALIMOHHOTO MPOJAYKTa — MPOTPaMMHOTO oOOecreueHus
KOMITAC-3D 1no3BoisieT U3MEHHUTh MOAXO0Jl K MPENoaBaHUIO IIKOJBHOTO Kypca,

TaK KakK 06J1az[aeT BO3MOXHOCTAMHA, HCAOCTYIIHBIMU B PYYHOM YCPUYCHHUU !

° HaTJBITHOTO TIPEICTaBICHUS MO/Ieiell 00BEKTOB;

° ABTOMATHUYECKOI'0 CO3JaHUS YEPTEKEN M0 UX MOJICIISIM;

° MMUTAIMA TEXHOJOTUYECKUX IMPOIECCOB MPU CO3JaHUU ACTAICH H
U30CIUMN.

I[Ipy >TOM BO3MOKHO NPUMEHEHHE AaHAJIOTOBBIX, IAPAMETPUUECKUX U
KOOPAMHATHBIX METOJ0B CO3/IaHUs YEPTEKEN U OOBEMHBIX 0OBEKTOB (MOJIENIECH WIIH
neTanei), a TakkKe aBTOMaTUYECKHe pacuérbl o0bEMa, MacChl U JAPYrUX

F€OMETPUUYECKUX MMAPAMETPOB U3ACIIUM.



1.4 Anpecart nporpamMmmsi.

[Iporpamma «IIpoextupoBanue B mnporpamme Kommac 3D» B 00béMe 136
yacoB (4 4vaca B Henmento) B TeueHue | roga oOyudeHus, NpeaHazHayeHa s
ydammxcs 7-8-X KJIaccoB.

JHOOII «IIpoextupoBanue B mnporpamme Kommac 3D» paszpaborana B
COOTBETCTBHH C BO3PACTHBIMU U TICUXOJIOTUYECKUMH OCOOCHHOCTSIMHU MOAPOCTKOB.

B nanuHbIil BO3pacTHOW mepuoa B YUEeOHOM JIESITEIBHOCTH MOAPOCTKA
pa3BUBAIOTCS BHUMAaHUE, MaMsiTh, MBIIIJIEHUE, 3aKaJISAIOTCS BOJII M XapakTep,
OpOSBISAIOTCS cocoOHOCTH. ONHAKO HE Y4YEHUE BOOOIIE H3MEHSET JUYHOCTb
NoJIpoCcTKa, a creuuduueckue, OCOOEHHbIE, XapaKTEepHble CIOCOOBI YCBOEHUS
pasHoro 1o cojepkaHuto u ¢opme ydyeObHoro (M He y4eOHOro) Marepuarna.
XapakTepHOW 4YepToil 3TOro BO3pacTa SIBISETCS MBITIIMBOCTh YMa, CTPEMJICHHE K
NO3HAHUIO, TMOAPOCTOK JKAaJHO CTPEMUTCS OBJAACTh KaK MOXKHO OOJIBIIUM
KOJIMYECTBOM 3HAHUM, MpPU ATOM, He oOpaias JO0DKHOTO BHUMAHUS Ha UX
CUCTEMATUYHOCTb.

[TonpocTky HampaBlIAIOT YMCTBEHHYIO AESTEIBHOCTh Ha Ty cdepy, KoTopas
OombIle Bcero Mx yBiekaeT. B arom Bo3pacte y oOydarommuxcs (pOpMUPYIOTCS
3amaTtku Oyaynumx mpodecCHOHANbHBIX HaBBIKOB. [l03TOMYy HEMajIOBaXHO B ITOT
NepHUoj] MOMOYb peOEHKY HAalpaBUTh CBOM YMCTBEHHBIE MOTPEOHOCTH B HYKHOM
HanpaBieHun. [loApOCTKM TEHSAT mpenojaBaTeieil 3HAIOUUX U CTPOTHX, HO
CIIPaBEIJIUBBIX, TOOPOKENATEIbHBIX U TAKTUYHBIX, KOTOPHIE YMEIOT MHTEPECHO U
MOHATHO OOBSACHATH MaTepHall, B TEMII€ OPraHU30BaTh pabOTy Ha ypOKE, BOBIEYH B
Hee 00yJaromuxcs U ciejaTh €€ MaKCUMaJIbHO MPOAYKTUBHOM IJIsl BCEX U KaX/10TO.

Cucrema Habopa B rpynimy:

Ha6op oOywaromuxcs B rpynmy SBISETCS CBOOOJHBIM. 3a4MCIICHHE JSTEH B
IPYIIbl MPOU3BOAUTCS MO 3asBICHUIO POAUTENS (3aKOHHOTO IIPEACTaBUTENS)
HECOBEPIICHHOJIIETHUX YyYaIlIUXCS M TOJNUCAHUIO MMHU COTJIacusi Ha oOpalOoTKy
MEPCOHANBHBIX JIAaHHBIX W TPU HAIUMYUU cepTUdUKATa JOMOJHUTEIBHOrO

00pa3oBaHUsI.



MakcuManbHOE KOJIMYeCTBO 00y4Jaronuxcsi B oHoM rpynne — 10 yenoBek.

1.5 Pe:xxum 3aHsATHIA.

[IponOMKUTENBHOCTD OAHOTO aKageMU4ecKoro yaca — 40 MUHYT.

[lepepriB MexTy YyueOHBIMU 3aHATUAMHU — 10 MUHYT.

OO6111ee KOJTMYECTBO YAaCOB B HEZENIO — 4 yaca.

3aHATUA POBOAATCA 2 pa3a B HEAEIIO O 2 Jaca.

1.6 O0bem mporpammsbl — 136 uacos. IIporpamMma paccuntaHa Ha | rox
oOy4eHwusl.

1.7 OcoOeHHOCTH OpraHu3anuu o0pa3oBaTeJLHOIO Npolecca.

[Ipennaraercss NpakTUYECKU MPOBEPEHHAs] CUCTEMA MPOBEACHUS CIABOEHHBIX
3aHATUI, YEPEJOBAHNUE BUJIOB JIESITENBHOCTU: PYYHOTO U KOMITBFOTEPHOT'O CO3JaHHUS
00OBEKTOB W oOs3aTenbHas (PU3KYyJIbTMUHYTKA. [IpemycMoTpeHo  coszaaHue
npe3eHTalui, Kak pe3yiabTupyromei ¢opmel  mpoekTHo  paboTel. [lpu
HEOOXOJMMOCTH  BO3MOXKEH MepexoJl Ha JUCTaHIMOHHOE oOOydYeHHe ¢
UCIIOJIb30BaHUEM JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA.

1.8 ®opma 00yuenus

@opmbl  00y4yeHUsT 1O TpOrpaMme: WHJIMBHUIyalbHas, TPYIIOBas, C
UCIIOJIb30BAHUEM JUCTAHIIMOHHBIX TEXHOJIOTHUH.

1.9 Buasbl 3anaTuii

JlononmHuTenbHas ~ oOIIepa3BHUBaroOmias ~ OOpa3oBaTelbHas  IporpaMma
«IIpoektupoBanue B mporpamme Kommnac 3D» npemycmMaTpuBaeT TEOPETHUYECKHE
(Oecenpl, NEKUUHU, TOKIAAbl, CAMOCTOSTENIFHOE H3YUYEHHE TEOPETUUYECKUX TEM) U
npakTudeckue (mpakTuIeckrue paboThl, 1eI0Bast UTPa, MIPOEKT U JAp.) 3aHITHS.

1.10 ®opMBbI UTOTOBOM ATTECTALMH

[To oxonwanmm JIOOIl mnpouwsBoguTCS MyONWYHAS 3alIUTa MPOEKTa
(uccrmenoBaTenbekas paboTa).

KOHTpOnBHBIE 3aHATHS PEKOMEHIYETCS MPOBOJUTH B COPEBHOBATEIBHOM

pexumMe.



Tembl TpOEKTHBIX paboT, oOydaromuecs: OOBIYHO HAXOAAT CaMHU, MO3TOMY
pPEKOMEHyeTCsl CHavyalla akTUBU3UPOBATh JE€TEH, BBICAYLIATh UX TEMAaTHKY. TeMbl
MIPOEKTUPOBAHUS MOTYT OBITh BBIOpaHbI U3 Kpyra HHTEPECOB JETEH U 0OecreueHUs

yueOHOro mporecca:

. MoaepHu3zanus nKoILHOTO 000pyA0BaHUS, MEOEIH.

. O6opynoBaHue 1a00paTOPHBIX pabOT MO PUHKE, XUMUU, TEXHOJIOTHUH,

. O0ecrieuenne 0€30IIaCHOCTH KU3HEAEATEILHOCTH

. TpaHcmopT, U CpeACTBa MEPEIBIIKECHUS.

. MarmuHbl, MEXaHH3MBbI, amnmnaparbl U JIPYrue OOBEKThI WHKCHEPHOU
UHPPACTPYKTYPHI.

. danTacTrueckue ooOpasbl, Takue kak Pobotel, KorcTpykiuu, BoenHas
TEXHHKA.

Yyactue B OnuMmnuazax ¥ KOHKypCax IO KOMIIBIOTEPHOMY YEPUCHHIO H
MOJIETUPOBAHUIO — XOPOUIUN CTUMYII JIJISl PACIIUPEHUSI KOMIIETEHIUN YYalluxcsl B
00J1aCTH MHKEHEPHBIX PEIICHU.

2. HEJb U 3AJIAUH JIOIIOJTHUTEJIBHON
OBIIEOBPA3OBATEJBHOM OBIEPA3SBUBAIOIIENA ITPOT'PAMMBI
2.1 lleab mporpaMmblI:

obydenue B oOpa3oBaTenbHOM obnactu [IpoekTupoBaHue, MpeaHaA3HAYCHHOM
JUISL TIPOCKTHUPOBAHUS WHKEHEPHBIX OOBEKTOB, UYEPUYCHHUS] U MOJCTUPOBAHMS Ha
COBPEMEHHOM TEXHOJIOTUYECKOM ypOBHE — B TMPOrPAMMHOM OOECIICUCHHH
KOMIIAC-3D, na 06a3e meHTpa oOpa3zoBaHus IM(GPOBOTO U TYMaHUTAPHOTO
npoduineit «Touka pocray.

2.2 3agaum:

1. Ob0yuatomue:

- 3HAKOMCTBO C BHJAaMH WHXEHEPHBIX OOBEKTOB, OCOOCHHOCTSIMHU UX
KJIacCU(UKAIUU U MTOHSATHE 00 MHKEHEPHBIX KaueCTBaX 0OBEKTOB;

-OCBOEHHUE MPUEMOB MPOEKTUPOBAHUS, CO3/IAHUS M PEIAKTUPOBAHUS MOJIETICH

00BEKTOB U YepTexeil — B mporpammuoM obecnieuennt KOMITAC-3D;



-U3y4YECHHE MpaBWI  BbBIYEPUMBAHUS yeprexke v TpeOoBaHMI
l'ocynapcTBeHHBIX CTaHAApTOB Ha OQOPMIICHHME U CO3JaHHUE 4YepTexka, Kak
nokyMeHTa. OBlIaiecHue YEPTENKHBIMHU HUHCTPYMEHTAMH U MPUEMAMU MOCTPOCHUSA
MPOEKIIMOHHBIX U300paXKEHUH, U IPAKTUKON UTEHUS YEPTEIKEH.

2. BociutaTtenbHBIE.

- OBJIQJICBAHUE HABBIKAMU WHJWBUIYalbHOW W TPYIIIOBOM JEATEIHLHOCTH B
pa3palboTKe U peanu3aluy MPOEKTOB MO/IeNel 00HEKTOB;

- UHAUBUAYAJIbHAS U MHOXECTBEHHAsI MOTUBALIMS K U3YYEHUIO €CTECTBEHHO-
MaT€MaTUYECKUX UM  TEXHOJOTUYECKUX JUCIMUIUIMH, OCHOBBIBAIOIIMXCS  Ha
UCIIOJIb30BAHUU COBPEMEHHBIX CHUCTEM KOMIIBIOTEPHOTO MPOCKTUPOBAHUS U
MOJICTTUPOBAHMUSI.

3. Pa3zBuBaromnue.

- pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPaKEHUS ydaliuxcs npu padore ¢ 3D-
MOJENSIMU;

- paclIdpeHue TEeXHUYECKOTo Kpyrozopa njisi obecriedeHus 0e30MacHOCTH
KUZHENCATEIPHOCTH B CJOXHOM MHUpPE C COBPEMEHHON PpPa3BUTON HHKEHEPHOU
UHPPACTPYKTYPOH;

- TOATOTOBKa K BBIOOPY mpodecchid, CBSI3aHHBIX C IIPOCKTUPOBAHUEM,
IIPOM3BOJICTBOM U AKCILTyaTallel HH)KEHEPHBIX 00BEKTOB U 000PYI0BAHHUS.

3. COJEPKAHME JONMOJHUTEJbHOMN OFIEOBPA3ZOBATEJBHOM
OBIIEPA3BUBAIOIIEN TPOI'PAMMBI.

IIporpamma «IIpoektupoBanue B mnporpamme Kommac 3V» BbICTpoeHa B
JIOTUKE OpraHu3allid KOMIBIOTEPHOTO YYEOHOTO TMPOCKTUPOBAHUS: CO3IaHUS
MojeNeld M YepTeked OOBEKTOB HMHXKEHEPHOTO Ha3HAYCHUS Pa3HOW CTETCHH
CJI0KHOCTH.

B nporpamme KOMITAC-3D ocHoBO# 1151 co3anus yepTexa spisiercs 3D-
MOJI€JIb, MO3TOMY B MpOrpaMMme BBIJIEICHO 24 4Yaca Ha CO3JaHUE MOJIENIEH B
nokymente Jletanb. OcBoenne KOMIIAC-I'paduk 8 yacoB mmeeT NPUKIATHOE

3HAYCHUC, U MNMPUMCHACTCA V1A CO3JaHHA M YTCHHA IMPOCKIHMOHHBIX '-IGpTG)KGﬁ u



9CKH30B. V3yueHne mpaBWiI CTAHIAPTOB MO OQOPMIICHHUIO YepTexka, CO3TaHUE U

peAaKTUPOBAHKUE ACCOLMATUBHBIX YEPTEKEN COCTABISET 8 4ACOB Kypca.

NHxXeHepHbII KOMIIOHEHT — 6 4YacoB M 8 4YacoB — IPAKTUYECKOE
IIPOEKTUPOBAHUE.
BeinepxuBaercs cucrteMHas JsmHMS: Co3manume — PepgakthupoBaHue —

TpaHncpopMmanusa odbekra. Ocoboe BHUMAHUE YAEIEHO KOOPJAWHATHBIM CIoco0aM
MPOEKTUPOBAHUSI OOBEKTOB, YTO BAXXHO ISl MHTETPALMM C KypCOM MaTeMaTUKU
(reometpun). AHanu3 GOpPMbI U CUHTE3 U300paKEHHsS] — HEOOXOIUMBbIE JIOTUYECKUE
COCTaBIIAIOIIME HMH)XEHEPHOTO TMPOEKTUPOBaHUSA. B  KOHIlE KaxXIoll Tembl
MIPOBOJUTCS TBOpUECKasi paboTa UM TECTUPOBAHHUE.

Bunel gestenbHOCTH: MO3HaBaTeIbHAas!, 00yyJaromias, npo0JeMHO-IIEHHOCTHOE
oO11eHue.

3.1 YueOHblii (TeMaTHYeCKHMIA) IJIAH.

No HaszBanue momyinst KonnuectBo yacoB dopma
Bceero | Teopuss | IIpaktuka aTTeCcTalun/KOHTPOJISA
1 Kak noctpoen 3ToT Mup, 16 8 8

nocmorpu! Iousitue 00
HHKEHEePHbIX 00bEKTaX

1.1 Bubl nHKEHEpHBIX 4 2 2 [IpezenTanms
00BEKTOB - COOPYKEHHS,
TPaHCIIOPTHBIE CPEJCTBA,
JTUHUU KOMMYHHUKAIUH.

1.2 HNnxenepHbie KauecTBa. 4 2 2 PaboTa ¢ TexHuYecKuMH
JKypHajaMu
1.3 [TpoekT — 310 BCE 00 4 2 2 [Ipe3enTanus.
oOnekre! Bxnrouenune Cucremsl
KOMIIAC-3D
1.4 3HaKOMCTBO C IIPOEKTAMMU: 4 2 2 PaboTa c uHTEpHET —
Cnyrauxu CCCP, pecypcaMu
JIyHOXO/1bI, KOCMUYECKHI Internet -caiTsr:
Kkopabub bypan http://buran.ru;
OTEYECTBEHHOIO http://luna.ru
npousBoAcTBa. [lepBrIit http://.gagarin.ru u nip.
non€t B Kocmoc 10.A.
larapuna

2. Komnac - I'papuk. 15 8 7




Co3nanue,
peAaKTHPOBaHHME U
TpaHchopManu
rpapuyeckux 00beKTOB.

2.1 Ilonsitue Buaa, Co3nanue 4 2 3amayu o 3an0dHEHUHT
BU/JIA. noBepxHocTu. Pemenue
WHXXEHEPHBIX 3a/1a4.
2.2 OpnHameHTaabHbIE 4 2 L{enTpayibHBIN 1
n3o0paxenus. [IpuBs3ku: JICHTOYHBI OPHAMEHT
['moGanbHBIC U JTOKATBHBIE.
2.3 Buns! mockux neranei B 4 2 Yeprexn MI0CKUX
JIOKyMeHTe UepTex. Jeranen
24 Pa3smepsr. 2 1 Yeprekn Ha CO3JaHHBIX
BHJIaX
2.5 TBopueckas pabora. 1 1 CamocrosTenbHas
paborta
3. IIpoexunonHoe yepuenue 20 16
3.1 HenTtpansHoe, 4 2 MaxketnpoBanue n3
KOCOYT'OJIbHOE U Oymaru
NIPSAMOYTOJIBHOE [Ipoexunn
MIPOELIMPOBAHHUE. FEOMETPUYECKUX TEeJ
3.2 Tpu cnocoba co3manust 2 2 AJTOPUTM MOCTPOEHUS
MIPOEKIIMOHHOTO YepTexka B yeprexa B 3-X
KOMIIAC-3D. MPOEKIUAX
3.3 BupryansHoe 2 2 PaboTa B nokymeHTe
MIPOELIMPOBAHHUE. Heranp
34 Co31anue accolMaTUBHOIO 2 JleMOHCTpanmoHHbIN
yepTexa JeTanu
3.5 DCKHU3BI AeTajleil ¢ HaTypBbl. 2 2 Pyuynoe uepuenue
3.6 UTteHne npoeKIMOHHbBIX 2 2 Pyuynoe pucoBanue
YEPTEHKEH.
3.7 CocTraBiieHue YepTexKen 4 2 3aHuMaTenbHbIE 3aIaHUS
cpeacteamu KOMITAC-3D Ha YTEHUE YepTexen
LT.
3.8 [IpoenupoBanue ¢ HaTypbI 2 2 TBopueckas paboTa
Ha KOMIIBIOTEPE.
4 MopenupoBanue 20 12
00BEeKTOB cIIOCOO0M
BrplgaBiuBanune
4.1 OOBEeKTHI: U3ENUs U UX 4 2 IIpe3enTanus
MOJIENH.
4.2 BBeneHnne B KOMIIBIOTEPHOE 4 2 OO0yyaromuii ypok

MOJCIUPOBAHUC: OCHOBHBLIC

BrinaBnuBanue




MIOHATHUSA U OIIPCACIICHUA.

TCOMECTPUUCCKUX TCII

4.3 Co3znanue npocToro 6 2 4 [TpuxnenBanue u
00BeKTa. Beipesanue
BbIJIABJIMBAHUEM. 3aaun
4.4 Coznanue mojenei no 4 4 [TpakTrueckue 3agaHus
Pa3IMYHbIM 33JaHUSAM: 10
YepTexy; M0 ONMUCAHUIO U
pa3mMepawm; 1o oopasiry-
M300pakKeHUI0, C HATYPHI.
4.5 TBopueckoe 3aganue st 2 2 CamocrosTenbHas
MOJEIUPOBAHUS. pabota
5 AccolluaTUBHbIE YePTe:KH 15 9 6
5.1 [TonaTHe acconmaTuBHOM 4 2 2 OO0yyaromuii ypok
cBs3u B Cucreme
KOMIITAC-3D LT.
5.2 | lepeBo nocTpoeHust 4 2 2 OO0yyaromuii ypok
yeprexa.
5.3 Paspesbl u ceuenns Ha 4 2 2 IIpe3zenTanus
YyepTexe. [TocTpoenue paspesa u
CeueHMs Ha
acCOLMaTUBHOM BH/JIE
5.4 TectupoBanue u 3 3 Co3math MOJENb U €6
VIIPA)KHEHMUS 110 TEME qepTEx
AccOlIMaTUBHBIE YEPTEKH.
6 Caoxunie 3D momeau u 28 12 16
cOOpPOYHbBbIE YePTeXKHU
6.1 [TpunIUIIBI 4 2 2 [IpezenTanus
KOHCTPYHUPOBaHUS Komanpa: CoiictBa
HUH)XEHEPHBIX 00BEKTOB. JeTaju
6.2 ToHkoCTeHHBIE OOBEKTHI. 4 2 2 OO0yuaromuii ypok
ITpumepsi.
6.3 Nmnopt aeranu. 2 2 [TpakTrueckas pabota
6.4 Onepanynu 4 2 2 OO6yyaromuii ypok.
(dopmMoobOpazoBaHus. Cdepa, Top U Bau.
6.5 Onepanus «Ilo ceueHusIM». 2 2 OOyuaromuii ypok
OCHOBHBIE TIOHATHSL. Mopens CBETHIIBHUK, 110
CeUCHUSIM
6.6 Kunemarnueckas 2 2 Monens Tpy6onIpoBoa
omepauus. CJI0KHOM (POPMBI.
6.7 JlonoyIHUTEIbHBIE 4 2 2 OO0yuaromuii ypok
KOHCTPYKTHUBHbBIE Mopenu 00beKTOB U
SJIEMEHTHI. MacCHBOB




6.8

Hcnons3oBanue
oubmmotexn OTBEPCTHS

[TpakTueckas padbota

6.9

Urenne cOOPOYHOTO
yeprexa. [lonarue o
COIpATAIOIINXCS pa3Mepax.
HeranupoBanue
cOOPOYHOTO YepTeKa.
Coznanue mojenen
OTHENBHBIX JIETAJIEH MO
COOPOYHOMY YEPTEXKY.

[TpakTnueckas padbota

6.10

TecT u ynpaxxHeHus st
CO3JIaHUs CIIOKHBIX
Mozenen

KonTponsHas padora

3a sHeprueili — B KocMoc!
Coznanue NPOEKTa
HHKEHEPHOIr 0o 00beKTA.

22

10

12

7.1

Br16op Tembl 1
O6ocHoBaHue BBIOOpA
TEMBI IIPOCKTA.
Hcnonbp3oBanue cBenqeHU
U3 TUTEPATyPHBIX
HMCTOYHUKOB, TEXHUYECKHX
JKypHaioB, Internet
pecypcoB i1t 000CHOBAHUS
MPUHSATHIX PEIICHUH.
Merton npoToTuna,
HOHATHE 0000LIEHHOTO
MPOTOTHIIA, TBOPUYECKUI
MOAXO/I.

TBopueckas paborta B
MaJIOH rpymmne

7.2

OO0BEM TOKYMEHTAIINH:
IMosicHuTeNbHAS 3aMCKa,
cnenudukanus.
I'padrueckre TOKYMEHTHI:
TexHUUECKUIT PUCYHOK
00BbeKTa, 4epTEX 00I1Iero
BHJIA, YEPTEKU JETaCH.

VY CIIOBHOCTH U yIIPOIIEHUS

Pacnipenenenue paboTsl
B IpyIIe

7.3

OCKHU3BI: TEXHHYCCKUI
PUCYHOK U pa3pe3 00beKTa.
OyHKIIMOHAJBHBIE
KauecTBa, MH)KEHEPHbIE
KadyecTBa 00BbEKTa,
pa3Mepsl.

Py‘IHOC IMPOCKTUPOBAHUC




7.4 | Coznanue KOMITAC-3D- 4 2 2 B noxymenTax Jlerans u
MOJIeH 0OBEKTa U Yeptéx
acCOLIMATUBHOTO YEPTEXa.

7.5 Coznanue IIpezenranum. 4 2 2 [TpakTnueckas padbota
BcraBka KOMITAC-3D LT
nokymeHToB B PowerPoint.
[Mpumenenne 3¢ dhexToB
anuManuu. Mcnons3oBanue
BO3MOKHOCTEHN
MHTEPAKTUBHOM JTOCKH
ActivStudio ans
JIEMOHCTPAIMOHHBIX LIEJICH.

7.6 Kocmuueckne  cnyTHHKW, 4 2 2 3amuTa IpoeKTOB
Kopabsu " CTaHIIUH.
Boigaromuecs CoBerckue u

Poccniickue YUYEHBIE,
WHXEHEPbI- HCCleA0BaTeIN
Kocmuueckoro
MIPOCTpPaHCTBa "
KOCMOHABTHI,
(pe3eHTanus).

3anmra NpoeKToB

Uroro: 136 59 77

3.2 Conep:kanue yueOHOro (TeMaTu4ecKoro) njiaHa.

1.Kak moctpoen 3tot mup, mocmotpu! IloHaTHEe 00 HHKEHEPHBIX 00BEKTAX

1.1 Buasl uHX)EHEPHBIX OOBEKTOB - COOPY)KECHHS, TPAHCIOPTHBIE CPEJCTBA,
JIMHUYA KOMM YHUKAIUMN.

Teopusi: MalIMHBI, annapaThl, IPUOOPbL, UHCTPYMEHT.

[IpakTrka: MpUHIUIIBI KIACCU(UKAITNN UHKEHEPHBIX OOHEKTOB.

1.2 NuxxeHepHbIE KauecTBa.

Teopust: UHkxeHEpHBIE KauyeCTBA: MMPOYHOCTh, YCTOUYUBOCTh, JUHAMHUYHOCTb,
rabapuTHbIE pa3Mephl, TAKTUKO-TEXHUYECKUE JaHHBIE.

[Ipaktuka: (GYHKITMOHAIHHBIE KavecTBa, AKCIUTyaTallMOHHBIE,
MOTPEOUTENBCKIE, IKOHOMUYECKHE, IKOJIOTHYECKUE TPEOOBAaHUA K WHKECHEPHBIM
00BbEKTaM.

1.3 IIpoekT — 310 BCE 00 0OBEKTE!




Teopust: coxepkaHue MNPOEKTHOM JOKyMeHTanuu. IlpaBuiia TeXHUKH
0€30MacHOCTHU MU paboTe HA KOMITBIOTEPE.

[TpakTuka: Brimtouenue Cucremol, Coznanue JlokymenrTa; Buabl JJOKyMEHTOB,
uHTepeiic okHa YepTEx, d7eMeHThl ynpaBieHHs OKHOM, OCHOBHas HAaJIMHCh,
['eomeTpruueckre NPUMUTHUBBI.

1.4 3nakomctBO ¢ npoexkramu: CrnytHuku CCCP, JIyHOXOIbI, KOCMUYECKHM
kopabns Bbypan oteuectBeHHoro mpousBojctBa. llepsriii monér B Kocmoc HO.A.
I'arapuna.

Teopusi: 3HAKOMCTBO C IMTPOEKTaAMH.

[IpakTyika: CcOBpeMEHHbIE CpelcTBa  JUIsi  pa3pabOTKU  MPOEKTHOM
JOKYMEHTALIMHM, COMPOBOXACHUA H3AEIUA B €ro >KU3HEHHOM IMKJIE, CpE/ICTBa
JIMAarHOCTUKHU.

2. Kommac - I'padpuk. Coznmanue, pemakTUpoBaHHE U TpaHCchoOpMaIus
rpaduyecKuXx 0OBEKTOB.

2. 11lonstue Buga, Co3manue BHAA.

Teopust: manens uHcTpymMeHTOB ['eomerpust, [lanens cBoiictB u [lapameTpsl
UHCTpYMEHTOB. KoMnakTHas maHeIb HHCTPYMEHTOB.

[IpakTHka: pe1akTUpOBaHUE: KOMaHbl © HHCTPYMEHTHI.

2.2 Oco0eHHOCTH MTOCTAaHOBKH WHIYKEHEPHBIX 3a71a4.

Teopusi: 0COOEHHOCTH TOCTAHOBKHM MH)KEHEPHBIX 3a7ad.

[IpakTuka: mpakTudeckas padora.

2.3 OpHaMeHTalbHbIE N300PAKEHUSI.

Teopus: [Tpus3ku: I'mobanbHBIC U JIOKAIBHBIE.

[IpakTyka: mnpuMeHeHHWE HHCTPYMEHTOB: HemnpepbiBHBI BBOJ OOBEKTA,
Kpusas besbe.

2.4 Buapel IIOCKUX JIeTanend B JOKyMeHTe UepTex.

Teopusi: anropuT™M IMIOCKOCTHOTO TOCTpOeHUs. AHann3 (GopmMbl 00BEKTa H

cuHTEe3 (M300paKEeHNS ).



[IpakTuka: aHaIOroBblE, NapaMETPUUYECKUE U KOOPAMHATHBIE CIOCOOBI
CO3/1aHUs BUAA.

2.5 Pa3mepsl.

[IpakTrka: HaHECEHHE W PEIAKTUPOBAHUE PA3MEPOB, TEKCTOBBIE BCTABKHU B
NOKYMEHT UepTex.

2.6 TBopueckas pabora

[IpakTuka: co3ganue rpaduyeckoro o0ObeKTa.

3. IIpoexkOHHOE YepUYeHnE

3.1 LlenTpanbHOE, KOCOYTOIBHOE U MPSIMOYTOJIBHOE TPOCIIUPOBAHUE.

Teopusi: TMPOEKIMOHHBIM yroa W 00pa3oBaHHE MPOCKIIMOHHOTO YepTexa.
[TpoekMoHHbBIE TIOCKOCTH U OCH.

[IpakTrka: reoOMeTpUYECKHUE TEla BpAIICHUS U TPaHHBIE Tea.

3.2. Tpu cnoco6a co3znanus mpoekimonHoro yeptesxka B KOMITAC-3D.

Teopus: noctpoenne B KOMITAC-rpaduk.

[IpakTuka: cnocoObl CO31aHUs MPOCKIIMOHHOTO YePTEkKa.

3.3 BupTyanbHOe NpoeupoBaHUE.

Teopus: co3nanue NPOEKIU Ha MIIOCKOCTU ICKU3a MOJIETH.

[IpakTka: npuMeHeHue UHCTpyMeHTa nanenu ['eomerpus — CripoerupoBaTh
OOBEKT.

3.4 Co3nanue accolMaTUBHOTO YepTekKa JACTalu.

[IpakTHka: co3gaHue acCOUUATUBHOTO YEPTEXKaA JACTAIH.

3.5 Dcku3bl Jeranei ¢ HaTypbl

[IpakTrka: nmpaBuna U3MEpPEHHs, IMOHATHE O CUMMETPUM  HU3JIEIIHM.
BrruepunBanme scku3a B paboueit TeTpajau ¢ IpOCTaHOBKOW pa3MepoB.

3.6 UteHue NpOEeKIIMOHHBIX YEPTEKEN.

Teopusi: TeXHUYECKUIN PUCYHOK — CIIOCO0 mepenayn GopMbl IPeIMETa.

[IpakTrKa: 4yTeHUE MPOEKUMOHHBIX YEPTEKEM.

3.7 Cocrasienue ueprexein cpeacteamu KOMITAC-3D LT.



[IpakTuka: cocTaBleHHE MNPOEKUUOHHOTO YEPTEka METOJOM BUPTYaIbHBIX
TEMILJIETOB.

3.8 IIpoennpoBaHue C HATYPBl HA KOMIIBIOTEPE.

[IpakTuka: npoenupoBaHUe C HATYPbl HA KOMIIBIOTEPE.

4. MonenupoBaHue 00BEKTOB crioco0om BriaBnuBanue

4.1 OOBEKTHI: U3ICTUS U UX MOJCIIH.

Teopusi: u3nenuss u crnocoObl WX u3roroBieHus. Mopnenu. CoiicTBa
TPEXMEPHOI'0 TBEPIOTEIBHOTO MOIECIIMPOBAHMS.

[Ipaktuka: ananu3 popmbl 00bekTa U cuHTe3 Monenu. Ilnan co3zganus 3D-
MOJIETH.

4.2 BBeneHue B KOMITBIOTEpPHOE MOJCIHUPOBAHUE: OCHOBHBIE TOHSTHUS U
OTIpEJICIICHHUS.

Teopusi: untepdetic okna Jletanb. 3HaKOMCTBO ¢ OKHOM JlepeBo moenu.

IIpakTtuka: cucrema 3D-koopauHaT B OKHE Jleranb, M KOHCTPYKTHBHBIE
IJIOCKOCTH.

4.3 ®opmooOpazoBanue Jletann BbIJAaBIMBAHUEM: CO3[laHUE TIEPBOTO
dhopmMooOpasyIoIIero AIeMeHTa.

Teopusi: omeparust Ockuz. IlpaBuna u TpebGoBaHUs, TpEeAbABIIEMbIE K
ACKU3aM.

[IpakTuka: pazmepsl B 3cKu3ax: GUKCUPOBAHHBIE M HHPOPMAIIMOHHBIE.

4.4 Co3znanue mpocToro 00beKkTa. BRIOODP MIIOCKOCTH IS CO3/IaHUS ICKH3a.

Teopusi: BcriomorartenbHble IUIOCKOCTH. CHUCTEMBI KOOPAHMHAT MOJEIU U
ACKH3A.

[IpaxkTHKa: KOOPAUHATHBIA CIOCOO MOCTPOCHUS ICKU30B (POPMOOOPA3YIOLTUX
anemMeHToB. Onepanys BolnaBnvBaHue.

4.5 CiocoObl peTaKTUPOBAHUS aHAJIOTOBHIE U TTAPAMETPUICCKUE.

Teopusi: u3yyeHue cnoco00B peIaKTUPOBAHUSL.

4.6 Coznanue Mojeneil Mo pa3auyHbIM 33JIaHUSIM: TI0 YEPTEXKY; MO OTTMCAHUIO

U pazMepam; o o0pasiy-u300paKeHuI0, C HaTyphI.



Teopus: cBoiictBa: L{Ber, MaccouenTpoBounble xapakrepuctuku (MLIX) u
FCOMETPUUECKUE XapaKTePUCTUKU HU3JACNHS o Mojenu. PacuérHele mapaMeTpsl
U3IEIUN.

[IpakTuka: co3gaHue MOJIENEN MO PA3JIMYHBIM 3aJaHUAM: II0 YEPTEKY; MO
OMHCAHUIO U pazMepaM; Mo 00pas3iy-u300paKeHUI0, C HaTypHhI.

4.7 TBopueckoe 3aaHue I MOAETUPOBAHUSL.

[IpakTuka: npoeKTUpOBaHUE AeTaIn (U3IETH).

5. AccollMaTUBHBIE YEPTEXKHU

5.1 Ionsitue accounaruBHoi cBa3u B Cucteme KOMITAC-3D LT.

Teopusi: anrOpUTM BCTaBKH aCCOIIMATUBHOTO YE€PTEXKA.

[Ipaktuka: Ilanens cBocTB W komaHAbl: Cxema Bum0B, OpueHTaUsA
rnaBHoro Buja. Beraska M3omerpun. Onuws: JInaum.

5.2 JlepeBO NOCTPOEHHUSI YEPTEXKA.

Teopusi: cBOMCTBAa aCCOIMATUBHOIO YEPTEkKA.

[IpakTHka: HAaHECEHHE pa3MEpPOB, OCEBBIX M LIECHTPOBBIX JUHUN. Pa3pyiienue
accolMaTUBHOM cBsA3U. Pemenue 3anay.

5.3 Pa3pe3sl u ceueHus Ha yeprexe. Pazpesbl mpocThie U CIIOKHBIE.

Teopus: coeguHEeHHWE TOJIOBHMHBI BUJA W TMOJOBUHBI pa3pe3a Ha
acconuatuBHOM BuAe. [Ipué€mbl onTMMHM3aLMK MpoLEcca MPU CO3AAaHUU pa3pesa.
Ceuenns Ha yepTexe. [IpaBuna n300pakeHuss U 0003HAUYCHUS CCUCHUH.

[IpakTuka: co3maHUEe BBIHECEHHBIX CEYECHUMHM B JOKyMeHTe UYepTéx.
OTkIII0YeHNE MPOCKIIMOHHOW CBSI3U B CCOLMATUBHOM BUJIE.

5.4 TectupoBaHHE U YIIPAXKHEHUS IO TEME ACCOIMATUBHBIE YEPTEKHU.

[IpakTuka: KOHTpOIBHAS paboTa.

6. Cnoxuble 3D Mozenu u cOOpOUHbBIEC YEPTEXKH.

6.1 [TpuHIUIIBI KOHCTPYUPOBAHUS WHKEHEPHBIX 0OBEKTOB.

Teopusi: seMeHTH KOHCTPYKIIHI: KOPIYChI, GYHIaMEHTHI, (DYHKIIMOHATbHBIC
aneMeHThl. KoHCTpyKIMOHHBIE MaTepuralisl.

[IpakTuka: noHsITHE O COOPOUYHBIX YEPTE)KAX.



6.2 ToukocteHHble 00BEKTHI. [IpumMepsl.

[IpakTuka: co3maHue MOAEIU C WCMOJb30BAaHMEM BKJIAJIKUM TOHKAsh CTEHKA.
[Ipumenenue u npaBuiia coznanus oneparuu O0onouka

6.3 Umnoprt nerany.

Teopusi: komanma BceraBute u3 @Qaitna. Mcnons3oBanue OUOIMOTEKH
MaTepUaIoB.

[IpakTuka: acCOUMATUBHBIN YEPTEK UMIIOPTUPOBAHHOW JIETAIIH.

6.4 Onepanuu hopmMooOpazoBaHUs.

Teopusi: onepauust Bpamenue. TpeOoBaHUs K ICKU3Y.

[IpakTrka: mOCTaHOBKA 3aJauyd W IUIAH CO3JaHUs DJIEMEHTA BpalICHHUS.
ITapametpsl Yroa u ToHkas cTeHKa.

6.5 Onepanus «Ilo ceuennsiMm». OCHOBHbIE TTOHATHS.

Teopusi: TpeGoBanusi Kk 3ckmu3aM. I[loctanoBka 3amauum Co3laHHE 3CKU30B
CE€UYEHUI BO BCIIOMOTATENbHBIX TIOCKOCTSIX.

[IpakThka: HacTpoiika MapaMeTpoB M co3fgaHue omnepauuu llo ceueHusM.
PenaktupoBanue

6.6 Kunemarundeckas onepanusi.

Teopusi: TpeOoOBaHMS K ICKHU3aM KHHEMAaTUYECKOTO AJIEeMEHTA.

IIpakTrka: 3amada o co3gaHuu OOBEKTa ¢ MpuMeHeHHeM KuHemaTnyeckoit
onepanuu

6.7 lonoJHUTENbHbIE KOHCTPYKTUBHBIE 3JIEMEHTHI.

Teopust: JONOJHUTENbHBIE KOHCTPYKTUBHBIE 35ieMeHThl: Packu, CKpyrieHus,
ornepauus Y KJIOH I'paHH.

[Ipaktuka: co3manue snemMeHTa PeOpo KECTKOCTH: TpeOOBaHUS K ICKH3Y;
UCIIOJIb30BaHUE HMHCTpyMeHTa CrpoernupoBaTh 00BbeKT. MopenupoBanue pebpa
KECTKOCTU JIeTaIM. 3€pKaJbHBIM MaccuB. MaccuBBI 3JIeMEHTOB. BHIbl MacCHUBOB:
KOHIIEHTPUUYECKHE U MapaljIeIOTPAMMHBIE.

6.8 Ucnonb3oBanue 0ubanorexku OTBEpPCTHS.

[IpakTuka: ucnosibzoBanue OubIMOTEKN OTBEPCTHUS.



6.9 UreHue cOOPOYHOro YepTexa.

Teopusi: nonsTHE O compsratronmxcs pamepax. JletanupoBanue cOOpOYHOro
yeprexa.

[IpakTuka: co3ganue Mojiee OTACNIbHBIX JAeTalei M0 COOPOUHOMY YEPTEKY.

6.10 TecT u ynpaxHeHUs ISl CO3JAHUS CIIOKHBIX MOJENEN.

[IpakTuka: ynpaxHeHusl A1 CO3AaHUs CIOXKHBIX MOJIENICH.

7. 3a sneprueit — B kocmoc! Co3zfianue mpoeKTa MHKEHEPHOT0 00BEKTA.

7.1 Be16op Tembl 1 OG0CHOBaHKE BBIOOPA TEMBI IPOEKTA.

Teopusi: wucCHnonab30BaHUE CBEACHUW U3  JUTEPATypHBIX HCTOYHUKOB,
TEXHUYECKUX KYypHAIOB, Internet pecypcoB aJiss 000CHOBaHMS IPUHSATHIX PEIICHU.

[IpakTrika: MeTOA MPOTOTHNA, TOHATHE OOOOMIEHHOTO TPOTOTHIIA,
TBOPYECKUN MOJXOI.

7.2 O0bém noxkymenTtaruu: [losscHuTeNbHAS 3amucka, crienudukamnms.

Teopusi: rpadguueckne 1OKyMeHThI: TeXHUUYECKU PUCYHOK OOBEKTa, YePTEK
oO11ero BUja, YepTexKH JeTaje.

[IpakTHKa: yCIOBHOCTU U YIIPOILLICHUS

7.3 DCKU3bIl: TEXHUYECKUI PUCYHOK U pa3pe3 00BhEeKTa.

[Ipaktuka: (yHKIMOHAIBHBIE KauyecTBa, HWH)KEHEPHBIE KauecTBa OOBEKTA,
pa3MepBl.

7.4 Co3nanne KOMITAC-3D- Mmoaenu o0beKTa U aCCOIMaTUBHOTO YepTEexkKa.

[Tpaktuka: cozmanue KOMIIAC-3D- Momenu oOBEKTa M acCOIMATUBHOTO
yepTeka.

7.5 Coznanue IIpezenranuu.

Teopusi: Bctaka KOMITAC-3D LT nokymentoB B PowerPoint.

[IpakTuka: npuMeHenne 3¢ exToB aHWMAalHWH. Hcnonb3zoBanue
BO3MOKHOCTEH MHTEPAKTUBHOM JOoCKK ActivStudio 11 J1eMOHCTPAITMOHHBIX IICIICH.

7.6 KocmMuueckue CnyTHUKH, KOPaOiIu U CTAHLIHUH.

Teopusi: Begarommecs CoBeTrckue u  Poccuilckue yd€HbBIE, WHXKEHEPHI-

nccienoatenn KocMuueckoro mpocTpaHCTBAa U KOCMOHABTHI, (TTpe3eHTALINS ).



IIpakTHka: 3ammUra IpoOEeKTOB.
4. INTAHUPYEMBIE PE3YJIbTATbBI
B CTPYKType IUIAHUPYEMBIX  pPE3YyJIbTATOB OCBOCHUS JOOII

«IIpoektupoBanue B nporpamMmme Kommnac 3D» BBIIEISAIOTCS CIEAYIOINE TPYMIIBI

pE3yJIBTATOB:
I. JIM4HOCTHBIE PE3yJbTAaThl OCBOEHUS POIPAMMBI.
2. MeranpeaMeTHbIE€ PE3yIbTATHI.
3. [IpeameTHbIE pE3yNnbTATHI.

1. JIN4HOCTHBIE PE3YABTATHI.

- (QopMHUpOBaHHE OTBETCTBEHHOTO OTHOIICHHUS K yYEHUIO, TOTOBHOCTHU H
CIIOCOOHOCTH O0YYaromuxcsi K CaMOpa3BUTUIO M CaMOOOpa30BaHHIO HAa OCHOBE
MOTHBAIIMH K 00YUCHHIO U TTO3HAHUIO;

- dbopMupoBaHue IEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAaKTUKU;

- pa3BUTHE OCO3HAHHOI'O W OTBETCTBEHHOTO OTHOIIEHMSI K COOCTBEHHBIM
NOCTYTIKaM;

- dbopMHupoBaHHE KOMMYHUKATHBHON KOMIIETEHTHOCTH B IpoIlecce
oOpa3oBaTeIbHOM, Y4eOHO-HMCCIICIOBATECNIBCKON, TBOPYECKOW M APYTHX BHJIOB
NEeATEIbHOCTH.

2. MeranpenMeTHble  pe3yibTaThl  OTpakaloT  CHOPMHUPOBAHHOCTH
PETYISITUBHBIX, MMO3HABATEIBHBIX M KOMMYHUKATUBHBIX YHHBEPCAIBHBIX YYEOHBIX
JNEUCTBUU.

Perynarususie YV

- YMEHHE CaMOCTOATEJIbHO OMPENEIIATh LEIN CBOEro 00yUYEHHUs], CTABUTh U
dbopMynurpoBaTh s ce0s1 HOBBIC 3a7]a4M B yu€0e M TTO3HABATEILHOM S TEIIBHOCTH,
pa3BUBATh MOTUBBI U HHTEPECHI CBOEH ITO3HABATEIBHON €A TEIbHOCTH;

- BJAQJEHHE OCHOBAMHM CaMOKOHTPOJI, CAMOOLECHKH, IPUHATHS PEIIEHUNA U
OCYIIECTBIICHUS] OCO3HAHHOT'O BHIOOpA B y4E€OHOU U MO3HABATEILHOM €SI TENHHOCTH;

ITo3naBarenbHbie YV /1!



- YMEHHE OIpenesiATh IOHATUSA, CO3[aBaTh OOOOLIEHUS, YCTAHABIIUBATH
aHAJIOIMH, KIACCU(PUIMPOBATh, CAMOCTOATEIBLHO BHIOMPATH OCHOBAHUS U KPUTEPUU
UL KJaccu(UKaUyY, yCTaHABIMBATh NPUYMHHO-CIECICTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKOE PACCYXACHHE, YMO3aKIio4eHue (MHAYKTHUBHOE, NEIYKTUBHOE M IIO
aHAJIOTUM) U JIe1aTh BbIBOJIbI;

- yMEHHE CO03/1aBaTh, MPUMEHATh U MPEOOPa30BbIBATh 3HAKU U CUMBOJIbI,
MOJIENIM U CXEMBI JJI pelIeHus] yYeOHbIX U MO3HaBaTEIbHbBIX 33/1a4;

Kommynukarusueie VY /I:

- CMBICIIOBOE YTCHHUE;

- yMEHHE OCO3HaHHO HCIIOJb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBUU C
3a/1a4eii KOMMYHUKAIMK; BJIaJICHUE YCTHOW M MUCbMEHHOM PEYblo;

- (QopMmupoBaHHe U pa3BUTHUE KOMIIETEHTHOCTH B OOJACTH MCIOJIb30BAHMS
MH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruit (nanee MK T-kommereHun).

3. IIpenmeTHBIE PE3yJIbTATHI:

- YMEHHE UCIOJIb30BaTh TOTOBBIE IIPUKIIAAHBIE KOMIIBIOTEPHBIE IPOrPaMMBI
U CEpBUCHl B BBIOpAHHOW cCHELUANIN3allMM, yMEHHE pPadoTaTh C ONHUCAHUSAMU
IIPOrpaMM U CEpBHCAMUY;

- HaBBIKM BbIOOpa crocoba MpeiCcTaBiICHUs JAHHBIX B 3aBUCUMOCTH OT
IMOCTAHOBJICHHOM 3a7a4H;

- ydamuecs JOJDKHBI OBJIAJIETh OCHOBAaMHU KOMITBIOTEPHOM W MH)KEHEPHOU
rpauKu, a UMEHHO JOJKHBI 3HATh:

- 0COOEHHOCTH, JOCTOMHCTBA U HEIOCTATKH pacTpOBOi rpaduku;

- 0COOEHHOCTH, JOCTOMHCTBA U HEIOCTATKH BEKTOPHOU rpaduKu;

- cHocoObl XpaHeHUs U300pakeHUil B (¢ailnax pacTpoBOro M BEKTOPHOIO

dopmara;

npo0OsieMbl TpeoOpa3zoBanus rpadguaeckux GopmMaTos;

Ha3HaueHUe U QYHKIUU PA3THYHBIX TPAPUIECKUX MPOTPAMM;

Ha3HA4YCHHUEC WU BUAbI ABTOMATU3HPOBAHHBIX CUCTCM;

(dbopmMaThl JIMCTOB U BUJIbI [I€YATAIOIINX YCTPOUCTB;



B cootBerctBue ¢ JIOOII oOyuaromuecs uzyyar:

- MIPUMEPBI HHKEHEPHBIX 00BEKTOB.

- IpaBWjia CO3JAaHMS YEPTEKEH M UTCHUS YEpPTEekKEU JeTalel Hu
COOPOYHBIX OOBEKTOB.

- IpaBujia HAHECEHUS pa3MepPOB U 0003HAUCHHI Ha YePTEKe.

— HopMmbl U TpeboBanus ['OCT ECKJI Ha odopmieHne KOHCTPYKTOPCKOM
JIOKyMEHTAIIHH.

- U IPUMEHSIOT Ha MPaKTUKE

- pPY4YHBIE CIOCOOBI BhIYEPUMBAHUS UYEPTEHKEU, ICKU30B M TEXHUYECKUX
PUCYHKOB JI€TaJIEH.

- aHaJu3, CHHTE3 U MOJISJTUPOBaHUE OOBEKTOB.

- YTEHUE YEPTEHKEH JAeTaneil U pacuéThl 1O YePTEIKAM.

- paspe3bl M CEYCHHUsS, KaK CpPEICTBO H300pak€eHUs BHYTPEHHEH
KOHCTPYKIIHMH.

A Tak)Xe CMOTYT OCBOMTbH Ha KOMIIBIOTEPE:

- CIOCOOBI CO3[IaHUsl TUIOCKOCTHBIX H300paKEHUH W TPOEKIIMOHHBIX
YEPTEKEU.

— criocoObl  coszmanus  3D-mojenel ¢ OpUMEHEHHWEM  OIepalyi
dbopMooOpazoBaHus: BBIIABIMBAHUE, BpAlllCHUE, KUHEMATHYECKas Omepamus u
oneparus Mo CEYEHUsIM.

- CO37laHUE AaCCOIMATUBHBIX YEpPTEkKEH OOBEKTOB W TPHUBEIACHUE UX B
cootBercTBHE ¢ TpeboBanusmu ['OCT ECK]] Ha odopmiieHre KOHCTPYKTOPCKOM
JOKYMEHTAIIHH.

- CIOCOOBI  PENAKTHUPOBAHUS: TMApaMETPUYECKHE W  aHAJIOTOBBIC.
CUMMETpPUSI, KONUS, CIBUT U IPYTHE€. MACCUBBI 3JIEMEHTOB.

- OPUMEHEHHE CIHEUHUAJIbHBIX ONepauuid Mg CO3JaHus DJIEMEHTOB
KOHCTPYKIIMH MammHOCTpoeHus (06e3 dcku3oB): (dacka, CKpyrieHme, pedpo

KECTKOCTH, 000JI0UKA.



- MO/IEJINPOBAHUE TOHKOCTEHHBIX OOBEKTOB.

- pUMEHEHUE ONOINOTEK.

VYuebnas Bepcus Cucrtembl aBTomaTudeckoro mnpoektupoBanusi (CAIIP)
KOMITAC-3D LT MoOXeT Tak k€ NPUMEHSITHCA B IIKOJIE:

- Ha ypokax wuHbpopmatuku u HUKT B pamkax wu3ydeHuss BEKTOPHOUH
rpaduKy ¥ TPEXMEPHOTO MOJAEIUPOBAHUS U IPOCKTUPOBAHMUS;

- Ha HUHTErpUpOBaHHbIX ypokax reomerpun u HKT, nns paszButus

MPOCTPAHCTBCHHOI'O MBIINIJICHUA YUYaIlTUXCs

IMpHU N3YUYCHUU U MMPOCKTHPOBAHUU 00BEKTOB MaTepHaHBHOﬁ KYJIbTYPHI,
Ha 3aHATHUAX 110 KPAaCBCACHUIO U HCTOPHH,

- Ha YpOKax I10 TexHomoruu u TPYAOBOMY 06y‘I€HI/IIO, TP BBITOJITHCHHUHA

IIPOCKTOB;
- B Kypce «300pa3uTensHoe HCKYCCTBO, TU3aliH»,
- Ha ypokax (M3WKU M XHMHU I BUPTYaJIbHOTO MOJICITHPOBAHUS
o0opy10BaHMUS.
OcBoeHHE OTOW TIEPEOBOM TEXHOJOTMH — XOpPOIIMWA CTapT s TeX

yUYalIuxcsi, KTO CBSDKET CBOIO XHU3Hb CO CPepod MaTepHalbHOTO IPOU3BOJICTBA,
CTPOUTENHCTBOM, TPAHCIOPTOM, B BOEHHBIX M HWHXXEHEPHBIX Npodeccusx, u B
pabounXx CIEeHATBHOCTSIX.

OOGyuaroruecs T0KHBI 3HATH:

- NpaBWiia TEXHUKH OE30MacHOCTH TpH paboTe Ha KOMIBIOTEPE U
4epTEKHBIMU HHCTPYMEHTAMU.

— npaswia ['OCT ECKJ] na opopmienue ueprexa.

- TUTIBI Tpauuecknx M300paKeHUN: UYepTEX, OICKU3, TECXHUUSCKHMA
PUCYHOK, aKCOHOMETPHS, pa3pe3, CEUCHHE.

— METOJ, OPTOTOHAJIBHOTO (MPSMOYTOJIBHOTO) MPOCIIMPOBAHMUSI.

- IIpaBWJIa HAHECEHUS Pa3MEPOB IO CTaHIAPTY.

- CO3JaHHUC, COXPAHCHHUC M YIIPABICHHUC JOKYMCHTaAMHM B CHCTCMC

Kowmrmac 3D.



- uHTep(HENChl OKOH JTOKYMEHTOB. CHCTEMBl KOOPIWHAT JOKYMEHTOB B
Kowmmnac 3D.

- COCTaB KHOMOK KOMaHIHBIX H HWHCTPYMEHTAJIBHBIX TaHeNeH
(KoMIIaKTHas, reOMEeTpusi, 0003HAYEHUS, PEJAKTUPOBAHUE).

- CIIOCOOBI ¥ TIOPSAOK CO3JaHMs OOBEKTOB B Kaxa0M JokymMeHTe Kommac
3D.

- QJIITOPUTMBI CO3/IaHUS OOBEKTOB.

- TpeOOBaHUA K 3CKU3aM oneparuii popMooOpa3oBaHHUs.

OO6yuaroiuecs TOJKHBI YMETh:

— BBITIOJTHATH MTOCTPOCHUE YEPTEKEH U ICKU30B Ha Oymare.

- «IUTAThY YEPTEIKHU JACTATCH 1 HECIOKHBIX COOPOK.

- COCTaBJISITh IUIAHBI CO3/IaHHUS BHUPTYaTbHOTO OOBEKTA: MOJIEIH,
yeprexa, ICKu3a.

- IPOBOAUTH aHAINU3 (POPMBI IPEIMETOB U CUHTE3 U300PaKEHHUS.

- co3laBaTh M pPEJAaKTUPOBATh JOKYMEHTHI 4epTéx B cucteme Kommac
3D.

— co3/aBaTh M peJaKTUPOBATh MOJIENU B JOKyMeHTe JeTaib Kommac 3D.

— CO3/1aBaTh aCCOIIMATUBHBIC YEPTEKU MOJIEIICH.

— BBITIOJHATH Pa3pe3bl U UNTATh YEPTEIKHU C Pa3pe3aMHu.

— HAWTH TeMy JUIs IPOEKTa B TUATNa30HE CBOMX HHTEPECOB.

— HalTH HEoOXOoAMMYIO0 MH(MOPMAIHMIO IO TEME IPOEKTa (B JUTEpaType,
NepuoamKe, B internet- pecypcax)

OOyuaromuecs JOHKHBI UMETh MTPE/ICTaBICHUS:

- 0 CTaHAapTHU3allUU, TOCYIAPCTBEHHBIX cTaHaapTax, u cucreme ECKJI.

- 00 U3JEeNUAX, UX COCTaBE U KOHCTPYKTHUBHBIX AJIEMEHTAaX.

— 0 TpeOOBaHUAX K ammapaTHbIM cpeacTtBaM st ycraHoBku [10 Kommac

3D.



- O METOAE IIPOEKTOB M  COCTaBe IIakeTa KOHCTPYKTOPCKOM

OJOKYMCHTAIIMU B IIPOCKTC.

5. OPTAHU3ALUOHHO-TIIEJATOI'MYECKUE YCJIOBHAL.
5.1. Kanenaapublii yueOHblil rpagux Ha 2023-2024 rr.

Ne n/m OcHOBHbBIE XapaKTEePUCTHKH 00Pa30BaTEJIbHOI0
npouecca
1 KonudecTBo y4eOHBIX HEICTh 34
2 KonmnuectBo yueOHBIX qHEH 204
3 KonnuecTBo 4acoB B HEJIENIO 4
4 KonunuectBo vacos 136
5 Henens B | nonyronuun 16
6 Henens Bo Il nosnyroauu 18
7 Hauasno 3ansaruii 1 cenTsi0pn
8 Kanukymbt ¢ 28 okTs0ps n0 S HOAOpA
2023 r (9 aueii)
¢ 31 nexaOpst 2023 mo 8
ssuBaps 2024 rona (9 aueit)
¢ 24 mapra no 31 mapra
2024 roaa (8 aHeit)
¢ 25 mas mo 31 aBrycra 2024
roaa
9 BeIxoiHbIE THU 31 nexadps — 8 suBaps
10 OxoH4aHue y4eOHOro roja 25 mas

5.2 YcioBus peajiu3anuu NPpOrpaMmabl.
MartepuajibHO-TeXHHYECKOe o0ecrieyeHne.

- 10 HOyTOYKOB C omepaTUBHOM MaMAThIO 128 MOaMT, ¢
MaHHIYJIATOPAMHU «MBIIIIb.

- Ha XECTKOM AucKe cucTtema komiiac-3d 3anuMmaeT 006eM okoito 105
MOaMuT.

— uH(OPMAIIHIO TI0 YCTAaHOBKE MPOrpaMMbl KomIiac-3d MokHO OecriaTHO
cKayaTh Ha OPUIIHAILHOM caiiTe KomMnaHuu Askon
http://edu.ascon.ru/download.php.

Jns yuurens:




JUISl YepUEHHMsI, pecypcehl internet.

MIPOEKTOP, MPE3EHTALNUH [0 TEMaM, HaIJISIHbIE TOCOOUS U HaOOpbl Moienel

Jlns1 oOygaronuxcs:

TETPaJlb B KIIETKY, YEPTEKHbBIE HHCTPYMEHTBI, KapaH1allli, HETOYK.

5. 3 KagpoBoe oGecnieuenue.

JlononuutenbHas 001eoOpa3oBarenbHas 00IIepa3BUBalOLas porpaMma

<<Hp0€KTI/IpOBaHI/Ie B IMIporpaMme Kommnac3Dy» moxker PCAJIM30BBIBATHCS TICAaroraMmn

JOITIOJIHUTCIIBHOI'O O6p330BaHI/I${, neaaroraMu I/IH(i)OpMaTI/IKI/I, UCpUCHUs.

5.4 MeTonnyeckue MaTepHuaJibl.

Ne n/mt HasBanue paznena MarepunanbHo- | POpMBI, METO/IBI, Popmsbl
TEXHUYECKOE IpUEMBI yueOHOro
OCHaIICHHE, 00yJeHwUs. 3aHATHSL.
JTUTAKTAKO- [Tegaroruueckue
METOINYECKUN TEXHOJIOTUH.
MaTepuan
1 3a 3Heprueu — B kocmoc! Kommbrorepsi, Kectkoe KosutektuBHbIE M
Coznanue npoekra MyJIbTUMEANA cobmroneHue WHIUBUAYyaJIbHBIE
WHXEHEPHOTO 00BEKTA. MIPOEKTOD; aJTOPUTMOB. (dhopmBbI pabOTHI:
IPOrpaMMHOE Meton peycMOTpeHa
obecreyeHue - | CaMOCTOSITEIbHON | BO3MOYKHOCTh
CAIIP Komnac paboThI BBINOJIHSTH
3DLTvl2¢ TBOpPUYECKHUE
0(UIIHATIEHOTO paboThI TIO 2
caira YeJI0BEKa 110
MIPOU3BOIUTEIS YKEJIaHUIO
110 «<ACKOH» oOyuaronuxcs.
2 Kowmmnac - I'padux. Coznanue, Komnrerorepsi, Kectkoe KosuektuBHbIE 1
peAaKTUpOBaHUE U MyIbTUMEANA cobmronenue WHIUBUAYaJIbHbBIE
Tpancopmarus rpadpuaeckux POEKTOD; AITOPUTMOB. dbopMbI pabOTHI:
00BEKTOB. IpOrpaMMHOE Meton pelycMOTpeHa
o0ecrieyeHue - | CaMOCTOSATENbHON | BO3MOXHOCTb
CAIIP Komnac paboThI BBITIOJIHATH
3DLTviI2¢ TBOPUYECKHUE
o(UIIHATBHOTO paboTsI 1o 2
caiita YeJI0BeKa Mo
MIPOU3BOIUTEINS JKEJTaHUIO
1O «ACKOH» oOyJaronuxcs.
3 [IpoekunonHoE yepueHue Komnrerotepsi, Kectkoe KonnektuBnbie u




MYJIbTUMEANA coOItoiIeHne WHUBUIyaJIbHbIC
MIPOEKTOD; aJITOPUTMOB. (bopMBI pabOTHI:
IpOrpaMMHOE Meron peaycMOTpeHa
o0ecreueHne - | caMOCTOSITETTLHON | BO3MOYKHOCTh
CAIIP Komnac paboThl BBIIIOJIHATh
3IDLTviI2c¢ TBOPUYECKHUE
o(HIHATEHOTO paboTsl 1o 2
caira YeJI0BEKa 110
MIPOU3BOTUTEIS JKETTaHUIO
1O «ACKOH» 00ydJaronuxcs.
MonennpoBanue 00bEKTOB Kommnrerorepsl, Kectkoe KomnextuBHble 1
cnocobom BriaBnuBanue MYJIbTUMEINA coOIoIeHne WHIUBUTyaJIbHBIC
IIPOEKTOD; AJITOPUTMOB. (dbopMbI pabOTHI:
IpOrpaMMHOE Merton IpelyCMOTpeHa
o0OecrieueHne - | CaMOCTOSITEIbHON | BO3MOKHOCTh
CAIIP Komnac paboThI BBINOJIHATH
3IDLTvl2¢ TBOPYECKHUE
0(UIIHATTEHOTO paboThI TIO 2
caira YeJI0BeKa 10
TIPOU3BOTUTEIS KETAHUIO
1O «ACKOH» 00ydJaronuxcsi.
AccolIMaTUBHBIE YEPTEKU Kommbrorepsi, Kectkoe KosuiektuBHbIE M
MyJIbTUMEANA cobmroneHue WHIUBUIYyaJIbHbIE
MIPOEKTOD; aJTOPUTMOB. (dhopmbI pabOTHI:
IPOrpaMMHOE Meton perycMOoTpeHa
obecreyeHue - | CaMOCTOSITEILHON | BO3MOYKHOCTh
CAIIP Komnac padoThI BBINOJIHSTH
3DLTvl2¢ TBOpPUYECKHUE
0(UIIHATIEHOTO paboThI TIO 2
caira YeJI0BeKa 110
MIPOU3BOIUTEIS YKEITAHUIO
110 «<ACKOH» oOyyaronuxcs.
Craosxaselie 3D monenu u Kommbrorepsl, Kectkoe KomnexkTuBHble 1
cOOpOYHBIE YEPTEKU MyIbTUMEANA cobmronenue WHIUBUAYaJIbHbBIE
POEKTOD; AITOPUTMOB. dbopMbI pabOTHI:
IpPOrpaMMHOE Meton perycMOTpeHa
obecrevyeHue - | caMOCTOSITETLHON | BO3MOYKHOCTh
CAIIP Komnac paboThI BBITIOJIHATH
3DLTvi2¢ TBOPUYECKHUE
o(pHIIHATBHOTO paboTbI 1o 2
caiita YeJI0BeKa Mo
MIPOU3BOIUTENS JKEJTaHUIO
1O «cACKOH» oOyJaronuxcs.
Kax moctpoeHn stoT mup, Komnrerotepsi, Kectkoe KonnektuBnbie u




nocmotpu! [lonarue 06 MYJIbTUMEIHNA coOmoieHne WH/IMBUyaJIbHBIC
WHXEHEPHBIX 00BEKTaX MIPOEKTOD; aJITOPUTMOB. (bopMBI pabOTHI:
IPOTPaMMHOE Merton peaycMOTpeHa
obecrieyeHne - | CaMOCTOSATEIBHON | BO3MOXHOCTb
CAIIP Komnac paboThl BBIIIOJIHATh
3IDLTvi2c¢ TBOpYECKHUE
o(HIHATEHOTO paboTsl 1o 2
caira YeJI0BEKa 110
IPOM3BOIUTEIIS KEITAHUIO
1O «ACKOH» 00ydJaronuxcs.

5.5 ®@opmbl aTTEeCTANMU/KOHTPOJISI M OLIEHOYHbIE MATEPHUAJIBI

[lo canutapHpiM HOpMaMm, oOywarluecs JOJKHBI — paboTath  3a
KOMIbIOTEpOM B TeueHue 30 MUHYT B T€UEHHUE YpPOKa, MOITOMY PEKOMEHIYETCSA B
NIEPBOI MOJIOBUHE YPOKA U3y4YaTh TEOPHUIO, BBITIOIHATH 3aMUCH, 3CKU3bI U YEPTEKU B
TeTpaau, paboTas 3a mapTamMu.

[Tocnie 0OBsICHEHUST HOBOTO MaTepHalia, 00yJarouuecs JIeJaloT TUMHACTHKY
U camsaTcs K Kommbiorepam. PaboraioT 3a KoMmbioTepamMH MOJ (DpOHTaIBHBIM
HaOmonenneM yuutens. [lepenaroT BBIMOTHEHHYI0 HAa KOMIIbIOTEpE paboTy 1o
CETEBOM CBSI3U HA YYUTEIbCKUN TEPMUHAJ, a TETPAAb Ha IPOBEPKY.

VYuutens paboTaer ¢ KiIaccoM BO (PpoHTaIbHOM pexume. JleTh OXOTHO
OOBSCHAIOT JPYyr JApPYTYy OJIEMEHTHI, BBHI3BIBAIOIIAE 3aTPYAHEHUS — DJTOMY
NPETSITCTBOBATh HE clieyeT. MOXKHO BBIJCIHUTD JJIs1 CE0ST TAKUX «ITOMOIITHUKOB.

VY4€T UHIMBHUIYATBHBIX KAYECTB 00YYaIOIUXCS.

JInds  MEMIMTENBHBIX W OTCTAIOIIMX  YyYal(UXCAd IPEeayCMaTpUBAECTCA
orpaHudeHre 00BEMA 3adaHus; A WAYIIMX BIOEpean pa3padOTaHbl BapUaHTHI
3aJlaHU} TIOBBIIIEHHON CJIO0XHOCTH. B KadecTBe moompeHus: Ja€Tcsi BO3MOXKHOCTh
BBITIOJIHATh OPUTHHAIbHBIE TBOPUECKUE OOBEKTHI MO 33JITaHHOU TEME.

Hopmsl onieHoK.

KonmdecTBO ® KadecTBO BBIMOJHEHHOW pPabOTBI MO KaXAOW TeMe
OLICHUBACTCS B KOHIE KAXJOrO 3aHATHS, OLIEHKA TaK K€ CTAaBUTCS 3a 3aIuCH,

ACKU3bI U YIIPAXKHEHUS B TETPAIH.




Yuurenb MMPOCTABJIACT OUCHKHU B )KYPHAJI 1 THCBHHUKU.

6. CIIMCOK JIUTEPATYPbI

HopMaTuBHBIE JOKYMEHTBI

1. ®denepanbHbiii 3aKk0H 0T 29.12.2012 Ne 273-®OK (B pea. ot 24.03.2021)
«O0 obpazoBanuu B Poccuiickoit denepauum.

2. denepanbHBIA  TOCYJAPCTBEHHBIM  00pa3oBaTeNbHBIA  CTaHAAPT
OCHOBHOTrO oOmiero oOpas3oBanust (yTBEpKIEH npuKa3oM MuHuUCTEpCTBa
oOpazoBanus u Hayku Poccuiickoit @eneparuu ot 17 nexadps 2010 r. Ne 1897) (B
pexn. ot 21.12.2020)

3. [Nacmopt HanumoHanbHOro TmpoekTa «OOpa3zoBaHue» (YTBEpXKIEH
npesunguymoM CoBeta npu [Ipesupente PO mo crparermdyeckoMy pa3BUTHIO H
HAllMOHAJBHBIM MIPOEKTAM, IPOTOKOA OT 24.12.2018 Ne 16)

4. l'ocynapcrBennas mnporpamma Poccuiickonn ®enepauuu «Pa3zBurtne
obOpazoBanus» (yrBepxkaecHa [loctanoBnenuem IlpaBurenbctBa PO ot 26.12.2017
Ne 1642 (B pen. ot 22.02.2021) «O6 yTBep>KIeHUU TOCYAAPCTBEHHON MPOTPAMMBI
Poccuiickoit deneparnun «Pa3zButre oOpa3oBaHUs»

5. [TpodeccronanbHpIi CTaHJIapT «ITenaror (meparormyeckas
JESTENBHOCTh B JOIIKOJIBHOM, HA4adbHOM OOIEM, OCHOBHOM OOIIEM, CpEIHEM
obmeM 00pa3oBaHUM) (BOCHHMTATENh, YUUTENb)» (B pea. ot 16.06.2019). Ilpukas
MunuctepcTBa Tpyaa U counasibHor 3amuThl PO ot 18 okTsa6ps 2013 r. Ne 544H, ¢
W3MEHEHUAMU, BHECEHHBIMU MpHUKa3oM MuHuUCTEpcTBa Tpyaa U couzamutel PO ot
25 nexabpst 2014 r. Ne 11155 1 ot 5 aBrycta 2016 1. No 4221

6. ITpodeccronanbHpIH CTaHIapT «Ilemaror JIOTIOJTHUTEIBHOT'O
oOpa3oBaHus JeTeil U B3pociubix». [Ipukaz MuHucTEepcTBa Tpyda M COIUATBHOU
sammTel PO or 5 Mas 2018 1. Ne 2981 «OO6 yTBepkaeHUH MPOdeCCHOHATBHOTO
ctanmapra «llemaror JOMOIHUTEIHFHOTO 00PAa30BAHUS JAETEH U B3POCIIBIX)

7. [TocranoBnenne ['MaBHOrO rocyJapCTBEHHOTO CAHUTApHOIO Bpaua

Poccuiickoit ®@enepauun ot 28.09.2020 Ne 28 «OO6 yTBEpX IEHUM CAHUTAPHBIX



mpaBun CII 2.4. 3648-20 «CaHuTapHO-3MUIEMHUOJIOTHYECKHE TpPeOOBAaHUS K
OpraHu3alysM BOCIUTAaHUS ¥ OOYYCHHsS, OTAbIXa M O3JOPOBJICHHUS JETeH U
MOJIOAEKI.

8. Pacnopsbxenne Munnpocgernienust Poccuu ot 01.03.2019 Ne P-20 «O6
YTBEPXKJICHUN METOJUYCCKUX PEKOMEHIAIMN IO CO3JaHUI0 MECT, B TOM YHCIC
pEeKOMEHJAIMu K OOHOBJICHHIO MAaTepUalibHO-TEXHUYECKOM 0asbl, C IeJbI0
peanu3alii  OCHOBHBIX M JIONOJIHHTEIBHBIX 00pa30BaTCIIBHBIX  MPOTPAMM
IU(POBOr0, €CTECTBEHHO-HAYYHOT'0, TEXHUYECKOTO U TYMaHUTApHOTO Tpoduieci B
o0pa3oBaTeIbHBIX OPraHU3AIMSIX, PACTIONOKECHHBIX B CEIBCKOM MECTHOCTH U MaJIbIX
ropoiax».

9. [MTucemo Muno6puayku Poccum ot 29.03.2016 Ne BK-641/09 «O
HANPAaBJICHUM METOJUYCCKUX pEeKOMeHaammit» (BMecTe ¢ «MeToaudeCcKuMHU
pEKOMEHJAIMSAMHA 10  peaju3aldd  aJalTHPOBAaHHBIX  JOMOJHHTCIIBHBIX
o01reo0pazoBaTeIbHBIX IPOrpamm, CIIOCOOCTBYIOIINX COILIMANIBHO-
NICUXOJOTHYECKON peadunutanuu, TpodecCHOHaILHOMY CaMOOIPEICICHUIO IeTel
C OTpaHMYEHHBIMH BO3MOKHOCTSAMH 3/I0pPOBbs, BKJIOYas JAETEH-UHBAIHIOB, C
y4eTOM MX 0COOBIX 00pa30BaTEIBHBIX MMOTPEOHOCTENY);

10. IIpuka3z MwuHHCTEpCcTBa 00IIEro U MPohecCHOHATBLHOTO 00pa3oBaHUs
CepmioBckoit o6actu ot 30.03.2018 r. Ne 162-J1 «O6 yrBepxkaennu Konuenmmu
pa3BuTHsa oOpa3oBaHus Ha TeppuTopun CBepaIOBCKOM obsactu Ha nepuoy 1o 2035
roJa.

Jlutepatypa, MCII0/1b30BaHHAS IPH COCTABJIEHUHU MPOTrPaMMBbl.

11. Ackon:

- KOMITAC 3D LT PykoBoactBo nons3oBarens (tom1, Tom I, Tom 1)

-A36yxa KOMITAC

12.  bapanoa N.B. KOM II AC -3 D nanga mkonbHUKOB. YepueHue u
KOMITbIOTepHAs rpaduka. YdueOHoe MmocoOure I yJanuxcs o0eo0pa3oBaTelIbHBIX

yupexaenuin» - M., JIMK, 2009.



13.  bonpmakos B.II. KOMIIAC 3D nmd CTYOEHTOB M IIKOJIBHUKOB.
Yepuenue, nnpopmaruka, reometpus - CI16.: BXB-IlerepOypr, 2010 . - 304c.

14.  T'anun H.b. IIpoextupoBanue B cucteme KOM IT AC -3 D VI 1 - M.:
JIMK IlIpecc 2012.- 776 c.

15. TepacumoB A.A. Camoyuutenr KOM I1 AC -3 D V 13 - CII6.: bXB-
[leTepOypr, 2012.- 464c.

16. Edpemon I'.B., Komnbsiorepnas rpaduxa. YueOHoe nocobue - I'.B.
Edpemos, C.1. Hiokanosa, 2013.

17. Tlorémkun A. UnxenepHas rpaduxa - M., Jlopu, 2002. - 445c.

18. UYepkammuna I'.J., TEXHOJIOI'MS. KomneioTepHOE UepyECHHE.
Kommneiotepaoe mopgenupoBanue B cucteme KOMIIAC 3D LT . VYueGHo-
MEeToIUYecKoe rmocodue (s yuuTened  yepueHuss U MHPOPMATHUKH),
I'.JI.Yepkamuna, B.A. XusruenkoBa CankTt-IletepOypr, 2013

Jlutepatypa 15 odyyarommxcsi.

19. borycnaBckuii A. A. YuuMcs MOAENIMpOBATh M NPOEKTUPOBATH Ha

komnbroTepe A. A. borycnasckuii, 1. 1O. lllernosa — Komomua, 2009.

Meroauueckue ¢Gopmbl npoBeleHHs 3aHATUH. PasHooOpasue mnpuéMoB paboOThl Ha
KOMIIbIOTEpE U OOJIbIINE BO3MOXKHOCTH B BAPUATUBHOM BBITIOJTHEHUHU OJJTHOTO U TOTO K€ AEHCTBUS
B KOMIITAC-3D, TpeOyroT Ha NepBbIX YpoKax >KECTKOTO COOIIOIEHHSI aJTOPUTMOB.

KonnexktuBHble (opMbl pabOThI: MPEeAYCMOTPEHAa BO3MOXKHOCTh BBINOJIHATH TBOPYECKHE
paloTHI 10 2 YenoBeKa MO0 JKETaHUI0 yJaluXCs.

ITpu HE0OX0MMOCTH paboOTaTh 3a OJJHUM KOMIIBIOTEPOM MO 2 YYEHHKA, KaXKAbIN yyaiuics
MTOBTOPMJI BCE MaHUIYJISILIUM HA KOMITBIOTEPE.

KoHTponbHbIE 3aHATHS PEKOMEHYETCS] IPOBOJUTH B COPEBHOBATEIIBHOM PEKUME.



Tembl MPOEKTHBIX pPabOT, ydamuecss OOBIYHO HAXOIAT CaMH, MOITOMY PEKOMEHIyeTCs
CHayaJla aKTUBU3UPOBATH JIETEH, BBICIHYIIATh WX TEMATHKY. TeMbl IPOEKTUPOBAHUSA MOTYT OBITh
BBIOpaHbI U3 Kpyra HHTEPECOB JeTell 1 obecreueHnst yueOHOTO mporecca:

e MoepHM3anus MKOJIBHOTO 000py10BaHus, MeOey.

e O6opynoBanue 1a00PATOPHBIX PAOOT MO GU3KKE, XUMUH, TEXHOJIOTHH,

¢ OGecrieueHne 6€30MACHOCTH KHU3IHEACATEITLHOCTH

¢ TpancropT, U CpeaCcTBa MEPEABIKEHUSL.

e MarmuHbI, MEXaHU3MBI, allapaThl U Apyrue 00bEKTH MHKEHEPHONH HHPPACTPYKTYPHI.

e danTactuyeckue oOpasel, Takue kak Po6oTter, Koncrpykium, Boennas TexHuka.

VYyactre B OnuMmnuanax 1 KOHKypcax 1Mo KOMITBIOTEPHOMY YEPUEHHUIO U MOJCITHPOBAHUIO —
XOPOIINK CTUMYJI JUTS PACITUPEHUS] KOMITETCHIIMH yJaIuXcsi B 00J1aCTH MH)KEHEPHBIX PEIICHHHA.

OO6yuenue 1o 3ToW MporpaMmMe CroCOOCTBYET PACIIUPEHUIO HHKEHEPHOTO KPyroszopa
yUaIIUXCs, TPUYYAET K CAMOCTOSITEIIbHOMY NMPUHSITHIO PEIICHHH U 000CHOBaHHOMY BBIOOpY
npodeccuu U CrenruaIbHOCTH.
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