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1.HOACHUTEJ/IBHAS 3AIINCKA

JlononHutenbHas 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

JHOOII «IIpoextupoBanue B nporpamme Kommac 3D» nmeeT TeXHUYECKYIO
HAIpPaBJIEHHOCTb.

1.2 AKTyanbHOCTH

OcunoBanuem s paszpabotrku JIOOII «lIpoexktupoBanue B mporpamme
Komnac 3D» cayxaT cienyronige HOPMATHUBHBIC MPABOBLIE AKThl W IPABOBBIC
JIOKYMEHTHI:

1. ®enepanbhblil 3akoH 0T 29.12.2012 Ne 273-OK (B pen. ot 24.03.2021)
«O06 obpazoBanunu B Poccuiickoit deneparumy.

2. denepanbHBIi  TOCYJAPCTBEHHBIM  00pa3oBaTEIbHBIM  CTaHAAPT
OCHOBHOTO oOmiero oOpa3oBanusi (yTBEpKIEH TpUKa3oM MwuHUCTEpPCTBA
oOpa3oBanus u Hayku Poccuiickoit @enepamuu ot 17 nexadbps 2010 r. Ne 1897) (B
pen. ot 21.12.2020)

3. [Macmopt HanmoHanbHOro TmpoekTa «OOpazoBaHue» (YTBEPKIAEH
npesuauymom Coseta npu [Ipesupente PP no crpaTernuyeckoMy pa3BUTHIO U
HallMOHAJIbHBIM MPOEKTaM, TPOTOKOJI OT 24.12.2018 Ne 16)

4, l'ocynapcrBennass mnporpamma Poccuiickoii ®depepaunn «Pa3zButue
obpazoBanus» (yrBepkacHa IloctanoBnenuem IlpaBurenscrBa PO ot 26.12.2017
Ne 1642 (B pen. ot 22.02.2021) «O06 yTBEpKI€HUU TOCYJAPCTBEHHON MPOTPaMMBbI
Poccuiickoit @enepanun «PazButie o0pazoBaHUs»

d. [TpodeccronanpHbIit CTaHJIaApT «ITemaror (nemparormyeckas
JESATENbHOCTh B JOLIKOJIBHOM, HAdajJbHOM OOILEM, OCHOBHOM OOLIEM, CpEIHEM

oOiiemM 00pa3zoBaHuM) (BocmUTaTENb, YUuTedb)» (B ped. ot 16.06.2019). Ilpukas



MunuctepcTBa Tpyaa U counanbHoi 3amuThl PO ot 18 okta0ps 2013 1. Ne 544H, c
U3MEHECHUAMU, BHECEHHBIMU NPpUKa3oM MuHuUCTEpCTBa TpyAa U couzamursl PO ot
25 nexaOps 2014 r. Ne 11151 1 ot 5 aBrycta 2016 r. Ne 4221

6. IlpodeccuonanbubIit CTaHJapT «ITenmaror JOTIOJTHUTEIBHOTO
oOpa3zoBaHus AeTeil U B3pocubix». lIpuka3 MuHuctepcTBa Tpyaa M COLUUATbHOU
3amutel PO ot 5 mas 2018 r. Ne 298u «OO6 yTBepkaeHuu npodeccuoHaIbHOrO
ctanaapra «llenaror JOMOIHUTENBHOIO 00pa30BaHUs AETEH U B3POCIBIX»

7. IlocTtaHoBieHne ['JTaBHOrO TIOCYJapCTBEHHOTO CAHUTAPHOrO Bpada
Poccuiickoit ®@eneparuu ot 28.09.2020 Ne 28 «OO6 yTBEp:KIE€HHUU CaHUTAPHBIX
npaBun CII 2.4, 3648-20 «CaHuTapHO-IMUIEMHOJIIOTMYECKUE TpeOOBaHUS K
OpraHu3alusM BOCIUTAaHUS M OOy4YeHHUs, OTAbIXa M O3JOPOBICHUS JETeH U
MOJIOJIEKU.

8. Pacnopsiokenne Munnpocsemenust Poccun ot 01.03.2019 Ne P-20 «O6
YTBEPKJIECHUN METOAUYECKUX PEKOMEHAALMI IO CO3JaHUI0 MECT, B TOM YHUCIE
PEKOMEHJIallMl K OOHOBJIEHUIO MaTE€pUAJIbHO-TEXHUYECKOW 0a3bl, C LEJIbIO
peaiu3allid  OCHOBHBIX M  JONOJHUTEIBHBIX 00pa30BaTEIbHBIX IPOTrPaMM
U(PPOBOro, €CTECTBEHHO-HAYYHOI0, TEXHUYECKOI'O U TYMaHUTapHOro npoduiieil B
00pa30BaTeIbHBIX OPraHU3aALUAX, PACHIOIOKEHHBIX B CEJIbCKOM MECTHOCTH U MaJbIX
ropoJaxy».

9. Ilucemo Munobpuayku Poccum ot 29.03.2016 Ne BK-641/09 «O
HaIlpaBJICHUM METOJMYECKUX pPEKOMEHmauui» (BMecte ¢ «MeToguuecKkumMu
pEeKOMEHJauMsIMA [0  pealu3aluyd  aJalTHUPOBAaHHBIX  JOIOJHHUTENIBHBIX
001eo0pa3oBaTeIbHBIX poTrpamm, CITIOCOOCTBYIOITHX COIIMAJIbHO-
MICUXOJIOTHYECKOI peabuiauTanuu, npoPecCuOHaIbHOMY CaMOOIPEIEICHUIO JeTeil
C OrpaHMYEHHBIMH BO3MOXXHOCTSMH 3/I0pPOBbs, BKJIIOYas JAETEH-MHBAIUIOB, C
Y4eTOM UX 0COOBIX 00pa30BaTEIBHBIX MOTPEOHOCTE);

10. Tlpukaz MwunuctepcTBa 00mEro M MPOPECCHOHATBHOTO 00pa30BaHUS

Csepanosckoit obnactu ot 30.03.2018 r. Ne 162-]1 «O6 yrBepxknenun Konuenmuu



pa3BuTusa oOpazoBaHus Ha TeppuTopun CBepasioBckoil obiactu Ha nepuos 10 2035
rojiay.

«Mopgepauszanusa oOpa3oBaHHA — 3TO KOMIUIEKCHOE, BCECTOPOHHEE
OOHOBJICHHE BCEX 3BEHBhEB O0Opa30BATEIbHOM CHCTEMbl B COOTBETCTBHUU C
TpeOOBaHUSIMH COBPEMEHHON >KU3HM, MPU COXPAHCHUU W YMHOXKXCHUHU JIYUIIUX
TpaAuIUid OTEYECTBEHHOTO 00pa3oBaHus. OTO MacIITaOHblE W3MEHEHUS B
CoJIep KaHUM, TEXHOJIOTHH M OpraHU3alliy caMOil 00pa30BaTENbHOMN AESTEIbHOCTH.
Haubonee mHTEHCHBHBIE M3MEHEHUS MPOUCXOIAT B HACTOSIIEE BpeMs B 00JacTH
TEXHOJIOTHH: TIOSIBUJIACh COBEPIIIEHHO HOBAsi OTPACIb — HAHOTEXHOJIOTHUH; ITUPOKOE
IPUMEHEHHE UMEIOT JIa3epHbIE TEXHOJIOTUU; HHHOPMAIIMOHHO-KOMMYHUKAIMOHHBIE
TEXHOJIOTUHU TIPOHHU3AJIU BCE OTPACIU XO3SMCTBEHHOW NEATEIIBHOCTH. B 9acTHOCTH,
B pamkax HanwmonanpHoro mnpoekta «QOOpa3oBaHue» BO Bce 0Opa3oBaTelbHBIC
yupexaeHusi mnocraBieHo mnporpammHoe obecrneuenne KOMITAC-3D, kotopoe
MOET OBITh MCIIOIB30BAHO B MPOEKTHOM paboTe OOydaromuXcsi MPH CO3JAaHHUH
yeprexell u mojeneil o0bekToB. B To ke BpeMs oOyuaromuecs 7-8-X KJIaccos
U3y4aroT 0a30BBIM O03HAKOMHTENBHBIM Kypc (1o 1 ypoky B Hemeno) Ha OCHOBE
TPAIULIIUOHHOMN pabOThI C YEPTEKHBIMU HHCTPYMEHTAMH.

1.3 OTainunTe/ibHBIE 0COOEHHOCTH MPOrPaAMMBI.

[IpumeHeHne WHHOBALIMOHHOTO MPOJAYKTa — MPOTPaMMHOTO oOecreueHus
KOMITAC-3D no3BojsieT U3BMEHUTh MOAXOJ K MPENolaBaHuI0 IIKOJILHOIO Kypca,

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

° HaTJBITHOTO TIPEICTaBICHUS MOJieieil 00BEKTOB;

° ABTOMATHUYECKOI'0 CO3JaHHS YEPTEKEN MO UX MOJICIISIM;

° MMUTAIMA TEXHOJOTUYECKUX IMPOIECCOB MPU CO3JaHUU ACTAICH H
W30CIUMN.

I[Ipy >TOM BO3MOKHO NPUMEHEHHE AaHAJIOTOBBIX, IAPAMETPUUECKUX U
KOOPAMHATHBIX METOJ0B CO3/IaHUs YEPTEKEN U OOBEMHBIX 0OBEKTOB (MOJIENIEH WIIH
neTanei), a TakkKe aBTOMaTUYECKHe pacu€rbl o0bEMa, Macchl U JPYTUX

F€OMETPUYECKUX MMAPAMETPOB U3ACIIUM.



1.4 Anpecart nporpamMmmsi.

[Iporpamma «IIpoextupoBanue B mporpamme Kommac 3D» B 00béMe 136
yacoB (4 4yaca B Henmento) B TeueHue | roga oOyueHus, NpeaHazHayeHa s
ydaniuxcs 7-8-X Kjaccos.

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

B nanuHbIi BO3pacTHOW miepuoa B YUEeOHOM JESATEIBHOCTH TMOAPOCTKA
pa3BUBAIOTCS BHUMAaHUE, MaMsiTh, MBIIIJIEHUE, 3aKaJISAIOTCS BOJIL M XapakTep,
OpOSBISAIOTCS cOocoOHOCTH. ONHAKO HE Y4YeHUE BOOOIIE H3MEHSET JUYHOCTb
HoJIpOoCTKa, a creuuduueckue, OCOOEHHBbIE, XapaKTEepHble CIOCOOBI YCBOEHUS
pasHoro Mo cojepkaHuto u ¢opme ydeObHoro (M He y4eOHOro) Marepuara.
XapakTepHOW 4YepTOil 3TOr0 BO3pacTa SIBISETCS MBITIIMBOCTh YMa, CTPEMJICHHE K
NO3HAHUIO, TMOAPOCTOK JKAaJHO CTPEMUTCS OBJAACTh KaK MOXKHO OOJIBIIUM
KOJIMYECTBOM 3HAHUM, MpPU ATOM, He oOpaias JJAO0DKHOTO BHUMAHUS Ha UX
CUCTEMATUYHOCTb.

[TonpocTkn HampaBIAIOT YMCTBEHHYIO AESTENBHOCTh Ha Ty cdepy, KoTopas
OombIie Bcero Mx yBiekaeT. B arom Bo3pacte y oOydarommxcs (pOpMUPYIOTCS
3amatku Oyaynux mpodecCHOHANbHBIX HaBBIKOB. [103TOMYy HEMajIOBaXHO B ITOT
NepHuoj] MOMOYb peOEHKY HalpaBUTh CBOM YMCTBEHHBIE MOTPEOHOCTH B HYKHOM
HanpaBieHun. [loApOCTKM WEHAT mpenojaBaTeieil 3HAIOUUX W CTPOTHX, HO
CIIPaBEIJIUBBIX, TOOPOKENATENbHBIX U TAKTUYHBIX, KOTOPbIE YMEIOT MHTEPECHO U
MOHATHO OOBSCHATH MaTepHall, B TEMII€ OPraHU30BaTh pabOTy HAa ypOKE, BOBIEYH B
Hee 00yJaromuxcs U c/iejaTh €€ MaKCUMaJIbHO MPOAYKTUBHOM IJIs1 BCEX U KaX/10TO.

Cucrema Habopa B rpynimy:

Ha6op oOywaromuxcs B rpynmy SBIsSETCS CBOOOJHBIM. 3a4MCIICHHE JSTEH B
IPYIIbl MPOU3BOAUTCS MO 3asBICHUIO POAUTENS (3aKOHHOTO MIPEACTaBUTENS)
HECOBEPIICHHOJIIETHUX YyYaIlIUXCS M TOANMUCAHUI0 WMH COTJIacusi Ha oOpalOoTKy
MEPCOHANBHBIX JAaHHBIX W TMPU HAIMYAA CepPTHQPUKATA JOTOTHUTECIHHOTO

00pa3oBaHUsI.



MakcuManbHOE KOJIMYECTBO 00y4Yaronuxcsi B oHoM rpynne — 10 yenoBek.

1.5 Pe:xxum 3aHsATHIA.

[IpoKOMKUTENBHOCTD OAHOTO aKageMu4ecKoro yaca — 40 MUHYT.

[lepepbiB Mexy yueOHbIMU 3aHATUSAMU — 10 MUHYT.

OO6111ee KOJMYECTBO YAaCOB B HEZENMIO — 4 yaca.

3aHATUA MPOBOAATCA 2 pa3a B HEAEIIO IO 2 Jaca.

1.6 Odbem mporpammsbl — 136 uacos. IIporpamMma paccuntaHa Ha | rox
oOy4eHusl.

1.7 OcoOeHHOCTH OpraHu3anu 00pa3oBaTeJIbHOIO NMpolecca.

[IpennaraeTcst mpakTUYECKH MPOBEPEHHAs] CHUCTEMa MPOBEJECHUS CIBOCHHBIX
3aHIATHM, YepeoBaHNe BUJIOB JEATEILHOCTH: PYYHOTO U KOMIIBIOTEPHOTO CO3/IaHUs
00BEKTOB W  oOs3aTenbHas (PuU3KyJIbTMUHYTKA. [IpemycMoTpeHo  cosznaHue
npe3eHTalui, Kak pe3yiabTupyromei ¢opmel  mpoekTHo  paboTel. [lpu
HEOOXOJMMOCTH  BO3MOKEH MepexoJl Ha JUCTAaHIIMOHHOE OOydYeHHe ¢
UCIIOJIb30BaHUEM JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA.

1.8 ®opma o0yuenusn

@opMmbl  00ydeHUsT 1O TpOrpaMMme: WHIMBHUIyalbHasi, TPYIIOBas, C
UCIIOJIb30BAHUEM JUCTAHIIMOHHBIX TEXHOJIOTUH.

1.9 Buasbl 3anaTuii

JlononmHuTenbHas ~ oOIIepa3BHUBaroOmias ~ oOpa3oBaTeibHas  IporpaMma
«IIpoextnpoBanue B nporpamme Kommnac 3D» mpenycmarpuBaeTr TeopeTHUYECKHe
(Oecenpl, NMeKUUHU, TOKIAIbl, CAMOCTOSTEIFHOE W3YUYEHHE TEOPETUUYECKUX TEM) U
npakTHYeckue (mpakTuyeckue paboThl, e10Bask Urpa, IPOEKT U Jp.) 3aHATHUS.

1.10 ®opMBbI HTOTOBOM ATTECTALMH

[To oxonwanmm JIOOIl mnpouwsBoguTCs MyONMYHAS 3alIUTa MPOEKTa
(uccrmenoBaTenbekas paboTa).

KOHTpOnbHBIE 3aHATHS PEKOMEHIYETCS NPOBOJUTH B COPEBHOBATEIBHOM

pexume.



Tembl TpOEKTHBIX paboT, oOydaromMecs: OOBIYHO HAaXOAAT CaMHU, MO3TOMY
pPEKOMEH/yeTCsl CHavyalla akTUBU3UPOBATh J€TEH, BBICAYLIATh UX TEMAaTHKY. TeMbl
MPOEKTHUPOBAHUS MOTYT OBITh BBIOpaHbI U3 Kpyra MHTEPECOB JETEH U 0OecreueHUs

yueOHOro mporecca:

. MoaepHu3zaius nKoJILHOTO 000pyA0BaHUS, MEOEITH.

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

. O0ecrieuenne 0€30IIaCHOCTH KU3HEAEATEILHOCTH

. TpaHcopT, U CpeACTBa MEPEIBHIKECHUS.

. MamuHbl, MEXaHH3MBbI, amnmnaparbl U JIPYrue OOBEKThI WHKECHEPHOU
UHPPACTPYKTYPHI.

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

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

2. IEJb U 3AJIAUH JIOITIOJTHUTEJIBHON
OBIIEOBPA3OBATEJBHOM OBIEPA3SBUBAIOIIENA ITPOT'PAMMBI
2.1 Ileab mporpaMMBbl.

obydenue B oOpa3oBaTenbHOM obnactu [IpoekTupoBaHue, MpeaHA3HAYCHHOM
JUISL TIPOCKTHUPOBAHUS WHKEHEPHBIX OOBEKTOB, UYEPUCHHUS] W MOJCTUPOBAHMS Ha
COBPEMEHHOM TEXHOJIOTUYECKOM YypOBHE — B TMPOrPaMMHOM OOECIICUCHHH
KOMIIAC-3D, na 6a3e meHTpa oOpa3zoBaHus IM(GPOBOTO U TYMaHUTAPHOTO
npoduieit «Touka pocray.

2.2 3anauu:

1. Ob0yuatomue:

- 3HAKOMCTBO C BHJIaMH WHXEHEPHBIX OOBEKTOB, OCOOCHHOCTAMH WX
KJIacCU(UKAIMU U MOHSATHE 00 WHKEHEPHBIX KaueCcTBaX 0OBEKTOB;

-OCBOCHHE MPUEMOB MTPOCKTUPOBAHMS, CO3JIaHUS U PEIAKTUPOBAHUS MOJIEIICH

00BEKTOB U YepTexkel — B mporpaMMmaoM odecnieuerann KOMITAC-3D;



-U3y4eHUE  TpaBUJ  BbIYEPUMBAHUS  4YepTeked U TpeOOoBaHUM
l'ocynapcTBeHHBIX CTaHAApTOB Ha OQOPMIICHHWE U CO3JaHHUE 4YepTexa, Kak
nokyMeHTa. OBlIaicHue YEPTENKHBIMHU HUHCTPYMEHTAMH U MPUEMAMHU MOCTPOCHUS
MPOEKIIMOHHBIX U300paXKEHUH, U IPAKTUKON UTEHUS YEPTEIKEH.

2. BociutaTtenbHBIE.

- OBJIQJICBAaHWE HABBIKAMU WHIWBUIYaJIbHOW W TPYNIIOBOU JEATEIBHOCTH B
pa3paboTKe U peanu3aluy MPOEeKTOB MOJIeeil OOBEKTOB;

- UHAUBUIYAJIbHAsA U MHOKECTBEHHAs] MOTUBALIUS K U3YYEHUIO €CTECTBEHHO-
MaTeMaTUYECKUX UM  TEXHOJOTUYECKUX JUCIUIUJIMH, OCHOBBIBAIOIIMXCS  Ha
UCIIOJIb30BAHUU COBPEMEHHBIX CHUCTEM KOMIIBIOTEPHOTO MPOCKTUPOBAHUS U
MOJICTTUPOBAHMUSI.

3. Pa3zBuBaromnue.

- pa3BUTHE MPOCTPAHCTBEHHOI'0 BOOOpa)KeHUs ydalmxcs npu padore ¢ 3D-
MOJENSIMU;

- paciiMpeHue TEeXHUYECKOrOo Kpyroszopa s oOecriedeHHs 0e30MacHOCTH
KU3ZHENCATEIbHOCTH B CJO0XKHOM MHUpPE C COBPEMEHHON pPa3BUTON HHKEHEPHOU
UHPPACTPYKTYPOH;

- TOATOTOBKA K BBIOOpY mpodeccuii, CBA3aHHBIX C MPOSKTUPOBAHUEM,
IPOM3BOJICTBOM U AKCILTyaTallel HHKEHEPHBIX 00BEKTOB U 000PYI0BAHHUS.

3. COJIEPKAHME JTOMOJHUTEJBHOMN OBIIEOBPA3OBATEJBHOM
OBIIEPA3BUBAIOIIEN TPOI'PAMMBI.

IIporpamma «IIpoektupoBanue B mnporpamme Kommac 3V» BbIcTpoeHa B
JIOTUKE OpraHu3allid KOMIBIOTEPHOTO YYEOHOTO TMPOSKTUPOBAHUS: CO3IaHUS
MojeNneld M YepTeked OOBEKTOB WHXKEHEPHOTO Ha3HAYCHUS Pa3HOW CTETCHH
CJI0’KHOCTH.

B nporpamme KOMITAC-3D ocHoBo# juisi co3manus deprexa spisercs 3D-
MOJI€JIb, TO3TOMY B MpOrpaMMme BBbIIEICHO 24 4Yaca Ha CO3JaHUE MOJENIEH B
nokymente Jletanb. OcBoenne KOMIIAC-I'paduk 8 yacoB mmeeT MNpPUKIATHOE

3HAYCHUC, U MPUMCHACTCA VA CO3JaHHA M YTCHHA IMPOCKIHNOHHBIX qepTeHceﬁ u



3CKHM30B. V3yueHne mpaBWiI CTAHIAPTOB MO O(QOPMIICHHUIO YepTexka, CO3TaHUE U

peAaKTUPOBAHUE ACCOLMATUBHBIX YEPTEKEN COCTABISAET 8 4ACOB Kypca.

NHxeHepHbII KOMIIOHEHT — 6 4YacoB M 8 YacoB — IPAKTUYECKOE
IIPOEKTUPOBAHMUE.
BeinepxuBaercs cucrtemHas JsmHMS: Co3manume — PepgaktupoBaHue —

TpaHncpopMmanua odbekra. Ocoboe BHUMAHUE YAEIEHO KOOPJAMHATHBIM CIOoco0aM
MPOEKTUPOBAHUS OOBEKTOB, YTO BAXXHO ISl MHTETPALlMM C KypCOM MaTeMaTUKU
(reometpun). AHanu3 GOpPMbI U CUHTE3 U300paKEHHsS] — HEOOXOIUMBbIE JIOTUYECKUE
COCTaBIIAIOIIME HMH)XEHEPHOTO TMPOCKTUPOBaHUSA. B  KOHIlE KaxXaoil Tembl
MIPOBOJIUTCS TBOpUECKasi paboTa UM TECTUPOBAHHUE.

Bunel gestenbHOCTH: MO3HaBaTeIbHAas!, 00yyaromias, npoOJeMHO-IIEHHOCTHOE
oO1ieHue.

3.1 YueOHbIii (TeMaTHUYeCKHi) MJIAaH.

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

nocmorpu! Ilousitue 00
HHKEHEePHbIX 00bEeKTaX

11 Bubl nH)KEeHEpHBIX 4 2 2 [Ipesenranus
00BEKTOB - COOPYKEHHUS,
TPaHCIIOPTHBIC CPEICTBA,
JMHUHA KOMMYHHKAIIHH.

12 HNuxeHepHbIe KayecTBa. 4 2 2 PaboTa ¢ TexHuYecKuMH
KypHaJIaMu
1.3 ITpoekT — 310 BCE 00 4 2 2 [Ipesenramus.
ooOnekre! Bxnrouenune Cucremsl
KOMITAC-3D
14 3HaKOMCTBO C IIPOEKTAMMU: 4 2 2 PaboTa c uHTEpHET —
Cnyrauxu CCCP, pecypcaMu
JIyHOXO/1BI, KOCMUYECKHI Internet -caiiTei:
kopababs bypan http://buran.ru;
OTEYECTBEHHOI'O http://luna.ru
npousBojicTBa. [lepBorit http://.gagarin.ru u mp.
non€t B Kocmoc 10.A.
larapuna

2. Komnac - I'papuk. 15 8 7



http://buran.ru/
http://luna.ru/

Co3nanue,
peAaKTHPOBaHHE U
TpaHchopManu
rpagpuueckux 00beKTOB.

2.1 Ilonsitue Buaa, Co3naHue 4 2 3agaun 0 3aI0JIHEHUH
BU/JIA. noBepxHocTu. Pemenue
WHXCHEPHBIX 33]1a4.
2.2 OpHaMeHTanbHbIE 4 2 LlenTpanpHbIi 1
n3o0paxenus. [IpuBssku: JIECHTOYHBIA OPHAMEHT
I'moGanbHBIC U JTOKATBHBIE.
2.3 Bunel nnockux aeraneit B 4 2 YepTeku MIOCKUX
JIOKyMeHTe UepTex. Jeranen
24 Pa3zmepsr. 2 1 YepTeku Ha CO3AAHHBIX
BHJIaX
2.5 TBopueckas pabora. 1 1 CamocTrosTenbHas
pabota
3. IIpoexknnonHoe yepueHue 20 16
3.1 entpansHoe, 4 2 MaketupoBanue u3
KOCOYT'OJIbHOE U Oymaru
NIPAMOYTOJIBHOE [Ipoexunn
MIPOELIMPOBAHHUE. FEOMETPUYECKUX TEeJ
3.2 Tpu cnocoba co3manust 2 2 AJTOPUTM MTOCTPOCHUS
MIPOEKIIMOHHOTO YepTexka B yeprexa B 3-X
KOMIIAC-3D. MIPOCKIIHSIX
3.3 BupryansHoe 2 2 PaboTa B nokymenTe
MIPOELIMPOBAHHUE. Heranp
3.4 Co3maHue accolMaTUBHOTO 2 JleMoHCTpaIMOHHBIN
yepTexa JeTanu
3.5 DCKU3bI JeTAJIeH ¢ HATypHI. 2 2 Pydnoe uepuenue
3.6 UteHune npoeKIMOHHBIX 2 2 Pyunoe pucoBanue
YepTEeHKEH.
3.7 CocraBiieHue YepTexKen 4 2 3aHuMaTenbHbIE 3aIaHUS
cpenctBamu KOMITAC-3D Ha YTEHUE YepTexen
LT.
3.8 [IpoeunpoBanue ¢ HATYpHI 2 2 TBopueckas pabota
Ha KOMIIBIOTEpE.
4 MopeaupoBanue 20 12
00BEeKTOB cIOCOO0M
BrplgaBiuBaHue
4.1 OOBEeKTHI: U3ENUs U UX 4 2 [Ipe3enranus
MOJIEIH.
4.2 BBenenue B KOMIbIOTEPHOE 4 2 OO0yyaromuii ypok

MOJCIUPOBAHUC: OCHOBHBIC

BrinaBnuBanue




MOHATHUA U OIIPCACIICHUA.

TCOMECTPUUCCKUX TCII

4.3 Co3nanue mpocToro 6 2 4 [TpuknenBanue u
00BeKTa. Beipesanue
BBIJIaBJIMBAHUEM. 3a/1a4
4.4 Coznanue mMojieneit mo 4 4 [IpakTruueckue 3agaHus
Pa3IUYHBIM 33JaHUSIM: T10
YEepPTEXKY; M0 OMHCAHUIO U
pa3mMepawm; 1o oopasiry-
M300paXKeHUI0, C HaTypBhl.
4.5 TBopueckoe 3amanue s 2 2 CaMocTrosTenpHas
MOJEIUPOBAHUS. pabota
5 AccouHaTUBHbIE YEPTEKU 15 9 6
5.1 [TonsaTue accormaTuBHOM 4 2 2 OOyuaromuii ypox
cBs3u B Cucreme
KOMITAC-3D LT.
5.2 JlepeBo mocTpoeHUs 4 2 2 OOyuaromuii ypox
gepTexa.
5.3 | Pa3pess! u ceueHns Ha 4 2 2 [TpesenTanus
gepTeKe. [Toctpoenwue pazpesa u
CeUeHHUsI Ha
ACCOITMAaTUBHOM BH/IC
54 TectupoBanue u 3 3 Co3maTte MOIEIND U €€
VIIPA)KHEHUS 110 TEME qepTEx
AcCOIIMaTUBHBIE YEPTEKH.
6 Caoxunie 3D momeau u 28 12 16
cOOpPOYHbBbIE YePTeXKHU
6.1 [TpuHIHATIBL 4 2 2 [Ipesenranms
KOHCTPYHUPOBaHUSA Komanpa: CoiictBa
WH)XCHEPHBIX 00BEKTOB. JeTaju
6.2 ToHkoCTeHHBIE OOBEKTHI. 4 2 2 OO0yuaromuii ypok
ITpumepsi.
6.3 Nmmopt perany. 2 2 [TpakTruueckas padota
6.4 Onepanuu 4 2 2 OO0yyaromuii ypok.
(bopmMooOpa3oBaHus. Cdepa, Top U Bau.
6.5 Onepanus «Ilo ceueHusm». 2 2 OO0yyaromuii ypok
OcHOBHBIE IOHATHUS. Monens CBETUIIBHUK, IO
CEUYCHUSAM
6.6 Kunematnueckas 2 2 Monens TpyOOoTIpoBOA
orepanus. CIIOKHOU (POPMBEI.
6.7 JlonosHUTENbHBIE 4 2 2 OO0yyaromuii ypok
KOHCTPYKTUBHBIE Monenu 00beKTOB U
AIIEMEHTHI. MacCUBOB




6.8

Hcnonp3oBanue
oubmmotexn OTBEpCTHS

[TpakTueckas padora

6.9

Urenne cOOPOYHOTO
yeprexa. [lonarue o
COIpATAIOIINXCS pa3Mepax.
JeranupoBanue
cOOPOYHOro yepTexa.
Coznanue mojenen
OTHENBHBIX JIETAJIEH MO
COOPOYHOMY YEPTEXKY.

[TpakTueckas padbora

6.10

TecT u ynpaxxHeHus uist
CO3JIaHUs CIIOKHBIX
Mozenen

KonTpomnshas padora

3a sHeprueii — B KocMoc!
Coznanue NPOEKTAa
HHKEHEPHOIro 00beKTA.

22

10

12

7.1

Bo16op Tembl 1
O6ocHoBaHue BbIOOpa
TEMBI IIPOCKTA.
Hcnonbp3oBanue cBenqeHui
W3 JINTEPATypPHBIX
HCTOYHUKOB, TEXHHUYSCKUX
KypHaios, Internet
pecypcoB i1t 000CHOBAHUS
MIPUHATHIX PEIICHUI.
Mertoa npoToTuna,
HOHATHE 0000LIEHHOTO
MPOTOTHUIIA, TBOPUYCCKHUI
MOJXOI.

TBopueckas paborta B
MaJIOH rpymnmne

7.2

OO0BEM TOKYMEHTAIINH:
IMosicHuTeNbHAS 3aIMCKa,
cnenudukanms.
I'padrueckre TOKYMEHTHI:
TexHUUECKHIT PUCYHOK
00BbeKTa, YepTEX 00IIIero
BHJIA, YEPTEKU JeTaJCH.

VY CIIOBHOCTH U yIPOILIEHUS

Pacnipenenenue paboTsl
B IpyImre

7.3

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

Py‘IHOC IMPOCKTUPOBAHUC




7.4 | Cozpanue KOMITAC-3D- 4 2 2 B noxymenTax Jlerans u
MOJIeH 00BEKTa U Yeptéx
acCOLIMATUBHOTO YEPTExKa.

7.5 Coznanue [IpesenTarumn. 4 2 2 [IpakTuueckas pabota
BcraBka KOMITAC-3D LT
nokymMeHTOB B PowerPoint.
[Tpumenenne > pexToB
anumanuu. McnosibzoBanue
BO3MOKHOCTEH
WHTEPAKTUBHOM JOCKH
ActivStudio mns
JIEMOHCTPAIMOHHBIX LIEJIEH.

7.6 | Kocmuueckue  CIyTHHKH, 4 2 2 3amuTa IpoeKTOB
Kopabau M CTaHLUH.
Boigaromuecs CoBerckue u

Poccniickue YUYEHBIE,
MHXEHEPbI- HCCleA0BaTEIN
Kocmuueckoro
MIPOCTPaHCTBA "
KOCMOHABTHI,
(pe3eHTanus).

3amnmTa NpoeKTOB

Uroro: | 136 59 77

3.2 Conep:kanue yueOHOro (TeMaTH4eCKoro) njiaHa.

1.Kak moctpoen 3totT mup, mocmotpu! IloHsaTHe 00 HHKEHEPHBIX 00BEKTAX

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

Teopusi: MallIMHBI, annapaThl, IPUOOPHL, UHCTPYMEHT.

[IpakTrka: MpUHIUIBI KIACCU(UKAITIN UHKEHEPHBIX OOHEKTOB.

1.2 VlmxeHepHbIe KayecTBa.

Teopust: UnxeHEepHbIE KaueCTBA: MMPOYHOCTh, YCTOUYUBOCTh, JUHAMHUYHOCTb,
rabapuTHbIE pa3Mephl, TAKTUKO-TEXHUYECKUE JaHHBIE.

[IpakTtuka: (GyHKITMOHAIHHBIE Ka4ecTBa, AKCIUTyaTallMOHHBIE,
MOTPEOUTENHCKHE, IKOHOMHUYECKHE, DKOJIOTHYECKHE TPEOOBAaHUS K WHKECHEPHBIM
00BbEKTaM.

1.3 IIpoekT — 310 BCE 00 0OBEKTE!




Teopust: coxepkaHue MNPOEKTHOM JOKyMeHTanuu. IlpaBuiia TEeXHUKH
0€30MacHOCTHU MpU paboTe HA KOMIIBIOTEPE.

[TpakTtuka: Brimrouenue Cucremol, Coznanue Jlokymenrta; Buabl JJOKyMEHTOB,
uHTepeiic okHa YepTEx, s1eMeHThl ynpaBieHHs OKHOM, OCHOBHas HAaJIHCh,
['eomeTpruueckre NPUMUTHUBBI.

1.4 3nakomctBO ¢ npoexkramu: CrnytHuku CCCP, JIyHOXOIbI, KOCMUYECKHM
kopabas bypan oteuectBeHHoro mpousBojctBa. llepsriii monér B Kocmoc HO.A.
lNarapuna.

Teopusi: 3HAKOMCTBO C IMTPOEKTaAMH.

[IpakThka: CcOBpeMEHHbIE CpelncTBa JUIsi  pa3pabOTKU  MPOEKTHOM
JOKYMEHTALIMM, COMPOBOXKACHUA H3AEIUA B €ro >KU3HEHHOM IMKJIE, CpE/ICTBa
JIMAarHOCTUKHU.

2. Komnac - TI'padux. Cosznmanue, penakTUpoBaHHE UM TpaHchopMalus
rpaduyecKux 0OBHEKTOB.

2.1ITonstue Buna, Co3ganue BUAA.

Teopust: manens uHcTpymMeHTOB ['eomerpust, [lanens cBoiictB u [lapameTpsr
UHCTpYMEHTOB. KoMnakTHas maHelb NHCTPYMEHTOB.

[IpakTHka: peakTupoBaHUE: KOMaHIbl 1 HHCTPYMEHTHI.

2.2 Oco0eHHOCTH MTOCTAaHOBKH WHI)KEHEPHBIX 3a71a4.

Teopusi: 0COOEHHOCTH TOCTAHOBKHM MH)KEHEPHBIX 3a7ad.

[IpakTuka: mpakTudeckas padora.

2.3 OpHaMeHTalbHbIE N300paKEHUS.

Teopus: [Tpussku: I'mobanbHBIC U JIOKAIBHBIE.

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

2.4 Bunpl JI0CKUX AeTaneit B qokymeHTe UepTéx.

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

cuHTEe3 (M300paKeHUS ).



[IpakTuka: aHaJoOroBble, NapaMETPUUYECKUE U KOOPJAMHATHBIE CIOCOOBI
CO37aHMs BUJA.

2.5 Pa3mepsl.

[IpakTuka: HaHECEHHWE U PEJAKTUPOBAHHE PA3MEPOB, TEKCTOBbIE BCTABKU B
NOKYMEHT UepTex.

2.6 TBopueckas pabora

[Ipaktuka: co3ganue rpaduyeckoro 0ObeKTa.

3. IIpoexkOHHOE YepUYeHnE

3.1 llenTpanbHoE, KOCOYTOJIBHOE U MPSMOYTOIBHOE MPOCIMPOBAHHUE.

Teopusi: MPOEKUMOHHBIM yroi M 00pa3oBaHWE MPOCKLIMOHHOTO YepTexkKa.
[IpoekimoHHbIE MIOCKOCTH U OCH.

[IpakTuka: reoMmeTpruecKue Tejla BpalleHUsl U TpaHHbIE Tela.

3.2. Tpu cniocoba co3nanus mpoekironnoro yeprexa B KOMITAC-3D.

Teopus: moctpoenre B KOMITAC-rpadux.

[IpakTuka: cnocoObl cO3aHus MPOCKIIMOHHOTO YePTEkKa.

3.3 BupryansHoe mpoerupoBaHue.

Teopusi: co3nanne NpoeKINi Ha MII0OCKOCTH 3CKU3a MOJIEIIH.

[IpakTuka: npuMeHeHue UHCTpyMeHTa nanenu ['eomerpus — CripoenupoBaTh
OOBEKT.

3.4 Co3naHre acCOMATHBHOTO YePTeka JICTAIH.

[IpakTHka: co3gaHue acCOUUATUBHOTO YEPTEXKA JACTAIH.

3.5 Dcku3bl neraneit ¢ HaTyphl

[IpakTrka: nmpaBuna U3MEPEHHs, IMOHATHE O CUMMETPUM  HU3JEIIHM.
BrruepunBanme scku3a B paboyeit TeTpaju ¢ IpOCTaHOBKOW pa3MepoB.

3.6 UreHune mpOoeKITMOHHBIX YePTEKEH.

Teopusi: TeXHUYECKUI PUCYHOK — CIOcO0 mepenadn GopMbl IpeIMeTa.

[IpakTrKa: 4yTeHUE MPOEKUMOHHBIX YEPTEKEM.

3.7 CocraBnenue ueptexeit cpenctamu KOMITAC-3D LT.



[IpakTuka: cocTaBleHHE MNPOEKUMOHHOTO YEPTEKa METOJOM BUPTYaIbHBIX
TEMILJIETOB.

3.8 [IpoernupoBanue ¢ HATYpPHI HA KOMIIBIOTEPE.

[IpakTuka: npoenupoBaHUe C HATYPbl HA KOMITBIOTEPE.

4. MonenupoBanue 00beKTOB criocoOoM BrlaBiuBaHue

4.1 OOBEKTHI: U3JENHS U KX MOJIEIH.

Teopusi: u3nenuss u  crnocoObl uX u3roroBieHus. Mogenu. CoiicTBa
TPEXMEPHOI'0 TBEPIOTEIBHOIO MOIECIIMPOBAHMS.

[Ipaktuka: ananus Gopmbl 00bekTa U cuHTe3 Moxenu. Ilnan co3zganus 3D-
MOJIETH.

4.2 BBeneHue B KOMITBIOTEpPHOE MOJCIHUPOBAHUE: OCHOBHBIE TOHSTHUS U
OTIpEJICIICHHUS.

Teopusi: untepdetic okna Jletanb. 3HaKOMCTBO ¢ OKHOM [lepeBo mMoenu.

[Ipaktuka: cucrema 3D-koopaunat B okHe JleTanmb, MU KOHCTPYKTHUBHBIE
TUIOCKOCTH.

4.3 ®opmooOpazoBanue Jletasn BbIJABIMBAHUEM: CO3[laHUE TIEPBOTO
dhopmMo0oOpasyIoIIero AIeMeHTa.

Teopusi: omeparusi Ockuz. IlpaBuna u TpebGoBaHUs, TpEeabABIIEMbIE K
ACKU3aM.

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

4.4 Co3znanue mpocToro 00beKTa. BrIOOpP MITOCKOCTH IS CO3/IaHUs ICKH3a.

Teopus: BcriomorartenbHble IUIOCKOCTH. CHUCTEMBI KOOPAHMHAT MOJEIU M
ACKH3A.

[IpaxkTHKa: KOOPAUHATHBIA CIOCOO MOCTPOCHUS ICKU30B (POPMOOOPA3YIOLTUX
anemeHToB. Onepanus BeljaBnuBanue.

4.5 Crioco0Obl peTaKTUPOBAHUS aHAJIOTOBHIE U TTAPAMETPUIECKUE.

Teopusi: u3yyeHue cnocoOOB peIaKTUPOBAHMSL.

4.6 Coznanue MOJENel 1Mo pa3InIHbIM 33JaHUSIM: TI0 YEPTEXKY; 10 OTTUCAHHIO

U pazMepam; o o0pasily-u300paKeHuI0, C HaTyphI.



Teopus: cBoiictBa: L{Ber, MaccouentpoBounbsle xapakrepuctuku (MLIX) u
FEOMETPUUECKUE XapaKTePUCTUKU HU3JCNHS N0 Mojenu. PacuérHeie mapaMeTpsl
U3JEIUN.

[IpakTuka: co3gaHue MOJENEN MO PA3JIMYHBIM 3aJaHUAM: II0 YEPTEKY; MO
OMHCAHUIO U pazMepaM; Mo 00pa3iy-u300paKeHUI0, C HaTypHhI.

4.7 TBopueckoe 3alanue sl MOJEIUPOBAHMUS.

[IpakTuka: mpoeKTUpOBaHUE AeTaIn (U3AETH).

5. AccollaTUBHBIE YEPTEKHU

5.1 [Monstue accomnumatuBHoi cBsizu B Cucreme KOMITAC-3D LT.

Teopusi: anrOpUTM BCTaBKH aCCOIIMATUBHOTO YE€PTEXKA.

IIpaktuka: Ilanens cBoMcTB W komaHawsl: Cxema Bua0B, OpueHTaIUsSA
rnaBHoro Buja. Beraka M3omerpun. Onuus: JInaum.

5.2 JlepeBo MOCTPOESHUS YepTexKa.

Teopusi: cBOMCTBAa aCCOIMATUBHOIO YEPTEkKA.

[IpakThka: HAaHECEHHE pa3MEpPOB, OCEBBIX M LIECHTPOBBIX JUHUMN. Pa3pyiienue
accouMaTUBHOM cBs3U. Pemenue 3anay.

5.3 Pa3pe3sl u ceyeHus Ha yepTexe. Pazpesbl mpocThie U CIOKHBIE.

Teopusi: coeauHEeHHWE TOJIOBHMHBI BUJA W TMOJOBUHBI pa3pe3a Ha
accouuatuBHOM BuAe. [Ipué€mbl onTMMHM3alLMK TMpoLEcca MPU CO3AAHUU pa3pesa.
Ceuenns Ha yepTexe. [IpaBuna n300pakeHuss U 0003HAUYCHUS CCUCHUH.

[IpakTuka: co3maHWEe BBIHECEHHBIX CEYEHUHM B JOKyMeHTe UYepTéx.
OTkIII0YeHNE TPOCKIIMOHHOW CBSI3U B aCCOLMATUBHOM BUJIE.

5.4 TecTupoBaHHE U YIIPAXKHEHUS IO TEME ACCOIMATUBHBIE YEPTEKHU.

[IpakTuka: KOHTpOIBHAS paboTa.

6. Crnioxxabie 3D mMozenu 1 cOOpOYHBIC YEPTEHKHU.

6.1 [IpuHIHITBI KOHCTPYUPOBAHUS WHIKEHEPHBIX 0OBEKTOB.

Teopusi: seMeHTH KOHCTPYKIH: KOPIYCHI, GYHIaMEHTHI, (DYHKIIMOHATbHBIC
aneMeHThl. KoHCTpyKnoHHbIE MaTepuralisl.

[IpakTuka: NoHsITHE O COOPOUYHBIX YEPTE)KAX.



6.2 TonkocTeHHbIE 00BEKTHI. [IpuMephl.

[IpakTrka: co3maHue MOAEIM C MCMOJb30BAaHMEM BKJIAJIKUW TOHKAsh CTEHKA.
[Ipumenenue u npasuiia coznanus oneparuu O0onouka

6.3 Umnoprt geranu.

Teopusi: komanma BceraBute u3 @Qaitna. Vcnons3oBanue OUOIMOTEKH
MaTepUaoB.

[IpakTuka: acCOUMATUBHBIN YEPTEK UMIIOPTUPOBAHHOW JIETAIIH .

6.4 Onepanun popmMooOpazoOBaHUs.

Teopusi: onepauust Bpamenue. TpeOoBaHUs K ICKU3Y.

[IpakTrka: MOCTaHOBKA 3aJauyd W IUIAH CO3JaHUs DJIEMEHTA BpallCHHUS.
ITapametpsrl Yros u ToHkas cTeHKa.

6.5 Onepanust «Ilo ceuenusim». OCHOBHBIE TTOHSATHUS.

Teopusi: TpeGoBanus k 3cku3aM. I[loctanoBka 3amauum Co3laHUE 3CKU30B
CEYCHHUM BO BCIIOMOTATEIIHLHBIX INIOCKOCTSX.

[IpakTrka: HacTpoiika MmapamMeTpoB W co3naHue omnepauuu Ilo cedeHusam.
PenaktupoBanue

6.6 Kunemaruueckas oneparusi.

Teopus: TpeOboBaHUS K 3CKHM3aM KHHEMATHUECKOTO JJIEMEHTA.

IIpakTrka: 3amada o co3gaHuu OoOBEKTa ¢ MpuMeHeHHeM KuHemaTnyeckoit
ornepaluu

6.7 JlomomHUTEIbHBIE KOHCTPYKTHUBHBIC 3JICMEHTHI.

Teopusi: JOMOJHUTEIbHBIC KOHCTPYKTUBHBIE dJIeMeHThI: Dacku, CKpyryieHus,
ornepauus Y KJIOH I'PaHH.

[IpakTuka: cosmanme ayemMeHTa PeOpo KecTKOCTH: TpeOOBaHUS K ICKU3Y;
HCIIOIb30BaHue HHCTpyMeHTa CrpoerupoBaTh 00BEKT. MojaenupoBaHue pedpa
KECTKOCTU JIeTaNM. 3epKaJbHBIM MaccuB. MaccCuBBI 3JIeMEHTOB. BHIbI MacCHUBOB:
KOHIICHTPUYECKHUE U NapaljIeIOrpaMMHBIE.

6.8 McnonwszoBanne Oubnmmorekn OTBEpCTHS.

[IpakTuka: ucnosibzoBanue OubIMOTEKN OTBEPCTHUS.



6.9 Urenue cOOpOUYHOTO YepTEHKA.

Teopusi: noHsTHE O compsraronmxcs pamepax. JleranupoBanue cOOpOYHOro
yeprexa.

[IpakTuka: co3ganue Mojiee OTACIbHBIX JAeTalel M0 COOPOUYHOMY YEPTEKY.

6.10 Tect u ynpaxHeHUs AJI1 CO3/1aHUS CIIOKHBIX MOJIENEH.

[IpakTuka: ynpaxHeHHUs AJi1 CO3/IaHUS CIIOKHBIX MOJIENEH.

7. 3a sneprueil — B kocmoc! Co3znanue npoeKkTa HHKEHEPHOT0 00BEKTA.

7.1 Beibop tembl 1 O60CHOBaHKE BHIOOpA TEMBI MPOEKTA.

Teopusi: uCHoONB30BaHWE CBEIEHUNW W3 JIMTEPATYpHBIX HCTOYHHKOB,
TEXHUUYECKUX KYpHaJOB, Internet pecypcoB /i1t 000CHOBaHUS MPUHATHIX PEILICHUIA.

[IpakTtuka: MeTOJ MPOTOTUIIA, TOHATHE OO0OOMEHHOTO MPOTOTHIIA,
TBOPYECKUN MOJXOI.

7.2 O6béM noxymeHnTaruu: [losicHuTenbHas 3anucka, cerupuKams.

Teopusi: rpaduueckue n1OKyMeHThI: TeXHUUYECKHU PUCYHOK OOBEKTa, YePTEX
oO0IIero BUja, YepTekKH JeTaje.

[IpakTuka: yCIOBHOCTH U YIPOIIECHUS

7.3 DCKU3BI: TEXHUYECKUN PUCYHOK U pa3pe3 00BhEeKTa.

[Ipaktuka: (yHKIMOHAIBHBIE KauyecTBa, HH)KEHEPHBbIE KauecTBa OOBEKTA,
pa3Mephl.

7.4 Coznanne KOMITAC-3D- moaenu 00beKTa M aCCOIIMaTUBHOTO YepPTEXKa.

[Ipaktuka: cozmanue KOMIIAC-3D- Momenu oOBEKTa M acCOIMATUBHOTO
gepTexKa.

7.5 Co3pnanue Ilpe3enrarumu.

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

[IpakTuka: npuMeHenne 3¢ dexToB aHWMAalWH. Hcnonb3zoBanue
BO3MOKHOCTEH MHTEPAKTUBHOM JOoCKK ActivStudio s JeMOHCTPAIMOHHBIX IICIICH.

7.6 Kocmudeckue CIyTHUKH, KOPaOIN ¥ CTAHIIHH.

Teopus: Begarommecs CoBeTckue u  Poccuiickue yd€HbIE, HHXKEHEPHI-

nccienoatenn KocMuueckoro mpocTpaHCTBAa U KOCMOHABTHI, (ITPE3eHTALINS ).



IIpakTuHKa: 3a1MTa IPOEKTOB.
4. INTAHUPYEMBIE PE3YJIBTATbBI
B CTPYKType IUIAHUPYEMBIX  pPE3YyJIbTATOB OCBOCHUS JOOII

«IIpoextupoBanue B nporpamme Kommac 3Dy BbIIENSAIOTCA CIIEAYIONIME TPYMIIbI

pE3yJIBTATOB:
1. JIMYHOCTHBIE PE3yJbTAaThl OCBOEHUS MPOIPAMMBI.
2. MeranpeaMeTHbIE PE3YIIbTATHI.
3. [IpeameTHbIE pE3yNnbTATHI.

1. JINYHOCTHBIC PE3YJIHTATHI.

- (opMHUpOBaHHWE OTBETCTBEHHOTO OTHOIICHUS K YYEHHUIO, TOTOBHOCTH W
CIIOCOOHOCTH O0YYaromuxcsi K CaMOpa3BUTUIO W CaMOOOpa30BaHHIO HAa OCHOBE
MOTHBAITUU K 00YUYCHHIO U TTO3HAHUIO;

- (dbopMHUpOBaHUE IIEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOMN MPaKTUKU;

- pa3BUTHE OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIIEHMSI K COOCTBEHHBIM
MOCTYIKAM;

- dbopMHUpoBaHNE KOMMYHUKATHBHOM KOMIIETEHTHOCTH B IIpoIiecce
oOpa3zoBaTeIbHOM, Y4eOHO-HCCIICIOBATENIBCKON, TBOPYECKOW HM JAPYTUX BHJIOB
JESITEIHHOCTH.

2.  MeranpenMeTHble  pe3yJdbTaThl  OTpPaXarOT  CHOPMHUPOBAHHOCTH
PETYISITUBHBIX, MMO3HABATEIBHBIX M KOMMYHUKATUBHBIX YHHBEPCAIBHBIX YYEOHBIX
JNEUCTBUMU.

Perynarususie YV

- YMEHHE CaMOCTOSTEIbHO OIpPEACNATh 1IeTU CBOETO OOYUEHHUS, CTAaBUTh U
dbopmynupoBaTh sl ce0s1 HOBBIC 3a7a4M B yu€0e M TT03HABATEIbHOM JCSITEIIBHOCTH,
pa3BHBATh MOTHBBI U HMHTEPECHI CBOCH MTO3HABATEIHHON JEATETHHOCTH;

- BJIaJICHHE OCHOBAaMH CAaMOKOHTPOJISI, CAMOOIICHKH, TPUHATHS PEIICHUIN U
OCYIIIECTBJICHHS] OCO3HAHHOTO BHIOOpA B YU€OHOH M TIO3HABATEILHOU JIEATEILHOCTH,

ITo3naBarenbHbie YV /1:



- YMEHHUE ONpeleNsATh MOHATHS, CO37aBaTh OOOOIIEHMS, YCTaHABIUBATH
aHAJIOIMH, KIACCU(PUIUPOBATh, CAMOCTOATEIBLHO BHIOMPATH OCHOBAHUS U KPUTEPUU
Uil KJaccu(UKaUyY, yCTaHABIMBATh NPUYMHHO-CIECICTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKOE PACCYXACHHE, YMO3aKiIio4eHue (MHAYKTHUBHOE, NE€IYKTUBHOE W IIO
aHAJIOTUM) U JIe]aTh BbIBOJIbI;

- yMEHHME C03[aBaTh, IPUMEHATh U MPeoOpa30BbIBATh 3HAKK U CHUMBOJIBI,
MOJIENIM U CXEMBI JJI pelIeHus] y4eOHbIX U MO3HaBaTEeNIbHbBIX 33/1a4;

Kommynukarusubie YV /I:

- CMBICIIOBOE YTCHHUE;

- YMEHHUE OCO3HAHHO HCIIOJb30BaTh PEUEBBIE CPEICTBA B COOTBETCTBUU C
3a/1a4eii KOMMYHUKAIMK; BJIaJICHUE YCTHOW M MUCbMEHHOM PEYblo;

- (opmupoBaHue U pa3BUTHE KOMIETEHTHOCTU B O0JIACTU MCIIOIB30BAHUS
MH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHoyoruit (nanee MK T-kommereHun).

3. I[IpenmeTHbBIE PE3yabTATHI:

- YMEHHME HCHOJb30BaTh TOTOBBIE PUKJIAIHBIE KOMIIBIOTEPHBIE IIPOrPAMMBI
U CEpBUCHl B BBIOpPAHHOW cHElUaNM3allMM, yMEHHE pPadoTaTh C ONHUCAHUSIMU
IPOrpaMM U CEpBHUCAMUY;

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

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

- 0COOEHHOCTH, JOCTOMHCTBA U HEJIOCTATKH PacTpoBOil rpaduku;

- 0COOEHHOCTH, JOCTOMHCTBA U HEJIOCTATKH BEKTOPHOU rpaduKy;

- crnocoObl XpaHeHHsI M300pakeHHil B (ailiax pacTpOBOTO U BEKTOPHOTO

dbopmara;

npo0OsieMsl TpeoOpa3zoBanus rpadguaeckux GopmMaTos;

Ha3HaueHue U QYHKIIUU PATHYHBIX TPAPUIECKUX MPOTPAMM;

Ha3HA4YCHHEC U BUAbI aBTOMATU3HPOBAHHBIX CUCTCM;

- (hopMatbl TUCTOB U BUJIbI IEYATAIOLIUX YCTPOUCTB;



B cootserctBue ¢ JIOOII oOyyaromuecs uzyyar:

- MIPUMEPBI HHKEHEPHBIX 00BEKTOB.

- [IpaBWja CO3JAaHMUS YEPTEKEH M UTCHUS YEpTEekKEU JeTalenl Hu
COOPOYHBIX OOBEKTOB.

- IpaBWJIa HAHECEHUSI pa3MEePOB U 0003HAUCHUI Ha YEPTEXKE.

— HopMmbl U TpeboBanus ['OCT ECKJI Ha odopmieHue KOHCTPYKTOPCKOM
JIOKyMEHTAIIHNH.

— U IPUMEHSIOT Ha MPaKTUKE

- pPY4YHBIE CIOCOOBI BhIYEPUMBAHUS UYEPTEHKEU, ICKU30B M TEXHHUYECKUX
PUCYHKOB JI€TAJIEH.

- aHaJIU3, CUHTE3 U MOJICTMPOBAHNE OOBHEKTOB.

- YTEHUE YEPTEHKEH JAeTaneil U pacuéThl 1O YePTEIKAM.

- pa3pe3bl M CEUEHHs, KaK CpeICTBO HU300pa)KeHUsT BHYTPEHHEM
KOHCTPYKIIHMH.

A Tak)Xe CMOTYT OCBOMTH Ha KOMITbIOTEPE:

- CIOCOOBI CO3[IaHUsl TUIOCKOCTHBIX H300paKEHUH W TPOEKIIMOHHBIX
YEPTEKEN.

- criocoObl  coszmanms  3D-moxenet ¢ OpUMEHEHHWEM  OIEpaIHid
dbopMooOpazoBaHus: BBIIABIMBAHUE, BpallleHUE, KUHEMATHYECKas oOmepamus u
omneparus Mo CEYEHUSIM.

- CO37aHME AaCCOIIMATUBHBIX YEpPTEkKEH OOBEKTOB W TPHUBEICHUE UX B
cootBercTBHE ¢ TpeboBanusmu ['OCT ECK]] Ha odopmiieHre KOHCTPYKTOPCKOM
JOKYMEHTAIIHH.

- CIOCOOBI  PENAaKTHUPOBAHUSA: TMApaMETPUYECKHE W  aHAJIOTOBBIC.
CUMMETpHUSI, KONUS, CIBUT U IPYTH€. MACCUBBI 3JIEMEHTOB.

- OPUMEHEHHE CIHEUUANIbHBIX ONepauuid Mg CO3JaHus DJIEMEHTOB
KOHCTPYKIM MammHOCTpoeHus (0e3 dcku3oB): (dacka, CKpyrieHne, pedpo

KECTKOCTH, 000JI0UKA.



- MO/IEJIUPOBAHUE TOHKOCTEHHBIX OOBEKTOB.

- pUMEHEHUE ONOINOTEK.

VYuebnas Bepcus Cucrtembl aBTomaTudeckoro mnpoektupoBanus (CAIIP)
KOMITAC-3D LT moxeT Tak e NpUMEHSThCS B IIKOJIE:

- Ha ypokax wuHbpopmatuku u HUKT B pamkax wu3ydeHuss BEKTOPHOU
rpaduKy ¥ TPEXMEPHOTO0 MOJAETUPOBAHUS U IPOCKTUPOBAHMUS;

- Ha MHTErpupoBaHHBIX ypokax reomerpuu u WKT, mnga pazsutus

MMPOCTPAHCTBCHHOI'O MBIINIJICHUA YUYaIlTUXCs

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

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

IIPOCKTOB;
- B Kypce «300pa3uTensHoe HCKYCCTBO, TU3aliH Y,
- Ha ypokax (M3WKU M XHMHH I BUPTYaJIbHOTO MOJICITHUPOBAHUS
o0opy10BaHMS.
OcBoeHHE OTOW TIEPEOBOM TEXHOJOTMH — XOpPOIIMHA CTapT s TeX

yUYalIuxcsi, KTO CBSDKET CBOIO KHU3Hb CO CPepod MaTepHalbHOTO IPOW3BOJICTBA,
CTPOUTENBCTBOM, TPAHCIOPTOM, B BOEHHBIX W HWHXXEHEPHBIX Npodeccusx, u B
pabounXx CIEeHATBHOCTSIX.

OOGyuaroruecs T0KHBI 3HATD !

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

— npaswia ['OCT ECK]I na opopmienue ueprexa.

- TUNIBI Tpauuecknx M300paKeHUN: UYepTEXK, OCKU3, TECXHHUUCCKHMA
PUCYHOK, aKCOHOMETPHUS, pa3pe3, CEUCHHUE.

— METOJ, OPTOTOHAIIBHOTO (MPSMOYTOJIBHOTO) MPOCIIMPOBAHMUS.

- NIpaBWJIa HAHECEHUS PAa3MEPOB IO CTaHIAPTY.

- CO3aHHUC, COXPAHCHHUC M YIPABICHHUC JOKYMCHTaMHM B CHCTCMC

Kowmrmac 3D.



- uHTep(HENChl OKOH JTOKYMEHTOB. CHCTEMBI KOOPIWHAT JOKYMEHTOB B
Kommnac 3D.

- COCTaB KHOMOK KOMaHIHBIX H HHCTPYMEHTAJIBHBIX TaHeNeH
(KoMIIaKTHas, FreOMEeTpusi, 0003HAYEHUS, PEJAKTUPOBAHUE).

- CHIOCOOBI ¥ TIOPSIOK CO3JaHMs OOBEKTOB B Kaxa0M JokyMeHTe Kommac
3D.

- QJIITOPUTMBI CO3/IaHUS OOBEKTOB.

- TpeOOBaHUA K 3CKU3aM oneparuii popMooOpa3oBaHHUs.

OOyuaroiuecs: JOJKHbBI YMETh:

— BBITIOJTHATH MTOCTPOCHUE YEPTEKEW U ICKU30B Ha Oymare.

- «IUTAThY YEPTEIKHU JCTATICH U HECIOKHBIX COOPOK.

- COCTaBJISITh IUIAHBI CO3/IaHHUS BHUPTYaJbHOTO OOBEKTA: MOJIEIH,
gepTeka, ICKU3A.

- IPOBOAUTH aHAINU3 (POPMBI IPEIMETOB U CUHTE3 U300PaKEHHUS.

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

— co37aBaTh U peJaKTUPOBATh MOJIENN B JOKyMeHTe netaib Kommac 3D.

— CO3/1aBaTh aCCOIIMATUBHBIC YEPTEKU MOJIEIICH.

— BBITIOJHATH Pa3pe3bl U UATATh YEPTEIKHU C Pa3pe3aMHu.

— HAWTH TeMy JUIsl IPOEKTa B TUATNIa30HE CBOUX UHTEPECOB.

— HalTH HeoOXOoAMMYI0 MH(MOPMAIHMIO TI0 TEME IPOEKTa (B JUTEpaType,
nepruorKe, B internet- pecypcax)

OOyuaromuecs JOHKHBI UMETh MPEICTaBICHUS:

- 0 CTaHAapTHU3allUU, TOCYIAPCTBEHHBIX cTaHAapTax, u cucreme ECKJI.

— 00 U3JEeNUAX, UX COCTaBE U KOHCTPYKTHUBHBIX AJIEMEHTAX.

— 0 TpeOOBaHUAX K ammapaTHbIM cpeacTtBaM st ycraHoBku [10 Kommac

3D.



- O METOAE IIPOEKTOB M  COCTaBe IIaKeTa KOHCTPYKTOPCKOHN

JOKYMCHTAIIMU B IIPOCKTC.

5. OPTAHU3ALIMOHHO-TIEJATOI'MYECKUE YCJIOBHA.
5.1. Kanenaapublii yueOHblil rpagux Ha 2023-2024 rr.

Ne n/m OcHOBHbBIE XapaKTePUCTHKH 00Pa30BaTEJIbHOI0
npouecca
1 KonudecTBo y4eOHBIX HEICTh 34
2 KonunuectBo yueOHBIX AHEN 204
3 KonmyecTBo 4acoB B HeNEIO 4
4 KommyectBo wacos 136
5 Henens B | monmyroaun 16
6 Henens Bo Il momyroanu 18
7 Hauasno 3anaruii 1 cenTsi0pn
8 Kanukyer ¢ 28 oxTsI0ps MO 5 HOAOPSI
2023 r (9 aueii)
¢ 31 nexaopst 2023 mo 8
ssuBaps 2024 rona (9 aueit)
¢ 24 mapra no 31 mapra
2024 roaa (8 aHeii)
¢ 25 mas mo 31 aBrycra 2024
roga
9 BeIxoHbIE THU 31 nexadps — 8 suBaps
10 OxoH4aHMe y4eOHOro roja 25 mas

5.2 YcaoBus peaan3anuu NporpaMmal.
MarepunajbHO-TeXHHYECKOE 00ecTieUeHne.

- 10 HOyTOYKOB C omepaTUBHOM MaMATHIO 128 MOaMT, ¢
MaHHUIYJIATOPAMHU «MBIIIIb.

- Ha XECTKOM AucKe cucrtema komiiac-3d 3anuMmaeT 006éM okoito 105
MOaNT.

— uH(OPMAIIHIO TI0 YCTAaHOBKE MPOTrpaMMbl KomItac-3d MokHO OecriaTHO
cKauyaTh Ha o(pHIMaTbHOM caiiTe kommanuu Askon
http://edu.ascon.ru/download.php.

Jns yuurens:




IUISL YepUEHHMsI, pecypcehl internet.

MIPOEKTOP, MPE3EHTALNH [0 TEMaM, HaIJISIHbIE TOCOOUS U HaOOpbl Mojienel

Jlnst oOygaronuxcs:

TETPaJlb B KIIETKY, YEPTEKHbBIE HHCTPYMEHTBI, KapaH1allli, HETOYK.

5. 3 KaapoBoe obecnieueHue.

JlononHutenbHas 001eoOpa3oBarenbHas 00IIepa3BUBalOLas porpaMma

((HpoeKTI/IpOBaHI/Ie B IMporpaMme Kommac3Dy» moxkeTt PCAJIM30BBIBATHCS TICAaroraMmnu

JOITIOJIHUTCIIBHOI'O 06p330BaHI/I${, neaaroraMu I/IH(i)OpMaTI/IKI/I, UCPUYCHU.

5.4 MeToauvecKue MaTepHAaJIbI.

Ne n/mt HasBanue paznena MarepunanbHo- | POpMBbI, METO/IBI, Popmsbl
TEXHUYECKOE IpUEMBI yueOHOTO
OCHAIIICHHE, 00yJeHwUs. 3aHATHSL.
JTUTAKTAKO- [Tenaroruueckue
METOANYECKUN TEXHOJIOTUH.
MaTepuan
1 3a 3Heprueu — B kocmoc! Kommnbrorepsi, Kectkoe KosutektuBHbIE M
Coznanue npoekra MYyJIbTUMEANA cobmroneHue UHIUBUAYyaJIbHBIE
WHXXEHEPHOTO 00BEKTA. MIPOEKTOD; aJTOPUTMOB. (dhopmbI pabOTHI:
IPOrpaMMHOE Meton peycMOTpeHa
obecrevyeHue - | cCaMOCTOSITEIbHON | BO3MOYKHOCTh
CAIIP Komnac padboThI BBINOJIHSTH
3DLTvi2¢ TBOpPUYECKHUE
0(UIIHATTEHOTO paboThI TIO 2
caira YeJI0BEKa 110
MIPOU3BOIUTEINS JKEJTaHUIO
110 «<ACKOH» oOyJaronuxcs.
2 Kowmmnac - I'padpuk. Coznanue, Kommbroreps, Kectkoe KosuektuBHbIC 1
peAaKTUpOBaHUE U MyJIbTUMEANA cobmroneHue WHIUBUAYaJIbHbBIE
Tpancopmarus rpadpuaecKkux POEKTOD; AITOPUTMOB. dbopMbI pabOTHI:
00BEKTOB. pPOrpaMMHOE Meton peIycMOTpeHa
o0ecrieyeHue - | CaMOCTOSATENIbHON | BO3MOXHOCTb
CAIIP Komnac paboThI BBITIOJIHATH
3DLTviI2¢ TBOpPUYECKHUE
o(pHIHATBHOTO paboTsI 1o 2
caiita 4eJI0BEeKa 110
MIPOU3BOIUTEINS JKEJTaHUIO
1O «ACKOH» oOyJaronuxcs.
3 IIpoeknoHHOE UepueHue Komnrerotepsi, Kectkoe KonnektuBnbie u




MYJIbTUMEANA co0ItoieHne WHUBUIyaJIbHbIC
MIPOEKTOP; aJITOPUTMOB. (bopMBI pabOTHI:
IpOrpaMMHOE Meron peaycMOTpeHa
o0ecreueHne - | caMOCTOSITETTLHON | BO3MOYKHOCTh
CAIIP Komnac paboThl BBIIIOJIHATh
3IDLTviI2c¢ TBOPUYECKHUE
o(HIHATEHOTO paboTsI 1o 2
cainra YeJI0BEKa 110
MIPOU3BOTUTEIS JKETTaHUIO
IO «ACKOH» 00yJaronuxcs.
MonennpoBanue 00ObEKTOB Kommnrerorepsl, Kectkoe KomnextuBHble 1
cniocoOom BriaBnuBanue MYJIbTUMEINA coOIoIeHne WHUBUIyaJIbHBIC
IIPOEKTOP; AJITOPUTMOB. (bopMbI pabOTHI:
MIPOrpaMMHOE Merton pelyCMOTpeHa
obOecrieueHue - | CaMOCTOSITEIbHON | BO3MOKHOCTh
CAIIP Komnac paboThI BBINOJIHATH
3DLTvl2¢ TBOPYECKHUE
0(UIIHATTEHOTO paboThI TIO 2
caira YeJI0BEKa 10
TIPOU3BOTUTEIS KETaAHUIO
1O «ACKOH» 00ydJaronmxcs.
AccOIIMaTUBHBIE YEPTEKU Kommbrorepsi, Kectkoe KosutektuBHbIE 1
MYyJIbTUMEANA cobmronenue WHIUBUIYyaIbHbIE
MIPOEKTOD; aJTOPUTMOB. (dhopmbI pabOTHI:
IPOrpaMMHOE Meton peycMOTpeHa
obecreyeHue - | caMOCTOSITEIbHON | BO3MOYKHOCTh
CAIIP Komnac padoThI BBINOJIHSTH
3DLTvl2¢ TBOpPUYECKHUE
0(UIIHATIEHOTO paboThI TIO 2
caira YeJI0BEKa 110
MIPOU3BOIUTEIS JKEJTAHUIO
110 «<ACKOH» oOyJaronuxcs.
Craosxasele 3D monenu u Kommbrorepsl, Kectkoe KoanekTuBHble 1
cOOpOYHBIC YEPTEKU MyJIbTUMEANA cobmroneHue WHIUBUAYaJIbHbBIE
IPOEKTOD; AITOPUTMOB. dbopMbI pabOTHI:
IPOrpaMMHOE Meton pelycMOTpeHa
obecrevyeHue - | caMOCTOSITETLHON | BO3MOYKHOCTh
CAIIP Komnac paboThI BBITIOJIHATH
3DLTviI2¢ TBOpPUYECKHUE
o(pHIIHATBHOTO paboTsI 1o 2
caiita YeJI0BeKa 1o
MIPOU3BOIUTENS JKEJIaHUIO0
1O «ACKOH» oOyJaronuxcs.
Kax moctpoeHn stoT mup, Komnrerotepsi, Kecrtkoe KonnektuBnbie u




nocmotpu! [lonarue 06 MYJIbTUMEIHA coOmoieHne WH/IMBUTyaJIbHBIC
WHXEHEPHBIX 00BEKTaX MIPOEKTOP; aJITOPUTMOB. (bopMBI pabOTHI:
IpOTpaMMHOE Merton peaycMOTpeHa
obecrieyeHue - | CaMOCTOSATEIBHON | BO3MOXHOCTb
CAIIP Komnac paboThl BBIIIOJIHATh
3IDLTvI2¢ TBOpPYECKHUE
o(HIHATEHOTO paboTsI 1o 2
cainra YeJI0BEKa 110
IPOM3BOIUTEIIS KEITAHUTIO
IO «ACKOH» 00yJaronuxcs.

5.5 @opmbl aTTEeCTANMU/KOHTPOJISI M OLIEHOYHbIE MATEPHUAJIbI

[lo canutapHpiM HOpMaMm, oOywarluecs JOJKHBI — paboTath  3a
KoMIibloTepoM B TedeHrne 30 MUHYT B TE€UEHHE YPOKa, MOITOMY PEKOMEHYETCS B
NIEPBOI MOJIOBUHE YPOKA U3y4aTh TEOPHUIO, BBITIOIHATH 3aMUCH, 3CKU3bI U YEPTEKHU B
TeTpaau, paboTas 3a mapTaMu.

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

VYuutens pabotaer ¢ Ki1accoM BO (PpoHTaIbHOM pexume. JleTh OXOTHO
OOBSCHAIOT Jpyr JApYTYy OJIEMEHTHI, BBHI3BIBAIOIINE 3aTPYAHEHUS — DJTOMY
NPETSITCTBOBATh HE clieyeT. MOXKHO BBIJICIHUTD ISl CE0ST TAKUX «ITOMOIITHUKOBY.

VY4€T UHIMBHUIYATBHBIX KAYECTB 00YYaIOIUXCS.

JIng  MeMIMTENBHBIX M OTCTAIOIIMX  yYal(UXCAd IPEeayCMaTpUBAECTCA
orpaHudeHre 00BEMA 3adaHus; A UAYIIMX BIOEpead pa3padOTaHbl BapUaHTHI
3aJlaHUl TIOBBIIIEHHON CJIO0XHOCTH. B KadecTBe moompeHus: Ja€Tcsi BO3MOXKHOCTh
BBITIOJIHATh OPUTMHAIBHBIE TBOPUECKUE OOBEKTHI MO 33/TaHHOU TEME.

Hopwmsl onieHOK.

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

ACKU3bI U YIIPAXKHEHUS B TETPAH.




Yuurenb IMPOCTABJIACT OUCHKHU B )KYPHAJI 1 THCBHHUKMU.

6. CIIMCOK JIUTEPATYPbI

HopMaTuBHBIE TOKYMEHTBI

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

2. @denepanbHblii  TOCYIAapCTBEHHbIM  00pa3oBaTeNbHBI  cTaHAApT
OCHOBHOTro oOmiero oOpa3oBanust (yTBEpKIEH mpuKa3oM MuHuUCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit @eneparnuu ot 17 nexadbps 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
HAllMOHAJIBHBIM MPOEKTAM, IPOTOKON OT 24.12.2018 Ne 16)

4. l'ocynapcrBennas mporpamma Poccuiickonn ®enepauunu «Pa3zBurtne
obpazoBanus» (yrBepxkacHa [loctanoBnenuem IlpaBurenbctBa PO ot 26.12.2017
Ne 1642 (B pen. ot 22.02.2021) «O6 yTBep>KIEeHUU TOCYAAPCTBEHHON MPOTPAMMBI
Poccuiickoit deneparnun «Pa3zButre oOpa3oBaHUs»

d. IIpodeccuonanbHbli CTaHJIapT «ITenaror (meparormyeckas
JESTENBHOCTh B JOIIKOJIBHOM, HA4adbHOM OOIIEM, OCHOBHOM OOIIEM, CpEeIHEM
obmem 00pa3oBaHMM) (BOCHHMTATENh, YUUTENh)» (B pea. ot 16.06.2019). Ilpukas
MunuctepeTBa Tpyaa U counaibHou 3amuThl PO ot 18 okTsa6ps 2013 r. Ne 544H, ¢
W3MEHEHUAMU, BHECEHHBIMU MpUKa3oM MuHuUcCTEpcTBa Tpyaa u couzamutel PO ot
25 nexabpst 2014 r. Ne 11155 1 ot 5 aBrycta 2016 1. No 4221

6. [IpodeccronanpHbIit CTaHAapT «llegaror  [OMOJHUTENBHOTO
oOpa3zoBaHus JeTeil U B3pociubix». [Ipukaz MunucTepcTBa Tpyda M COIUATBHOU
sammTel PO or 5 Mas 2018 1. Ne 2981 «OO6 yTBepkaeHUU MPodheCCHOHATBHOTO
cranmapra «llemaror JOMOTHUTEIHPHOTO 00PAa30BAHUS AETEH U B3POCITBIX)

1. [ToctanoBnenne ['7MaBHOrO TrOCYJapCTBEHHOTO CAHUTAPHOrO Bpaya

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



mpaBun CII 2.4. 3648-20 «CaHuTapHO-3MUIEMHUOJIOTHYECKHE TpPeOOBaHUS K
OpraHu3alysM BOCIUTAHUS ¥ OOYYCHHS, OTAbIXa W O3JOPOBJIICHHUS JIETeH U
MOJIOAEKI.

8. Pacnopspkenne Munnpocsemenust Poccun ot 01.03.2019 Ne P-20 «O6
YTBEPXKJICHUN METOJUYCCKUX PEKOMEHIAIMN 10 CO3JaHUI0 MECT, B TOM YHCIC
pEeKOMEHJAIMu K OOHOBJICHHIO MaTepUalibHO-TEXHUYECKOM 0asbl, C IeJbI0
peanu3alii  OCHOBHBIX M JIONIOJIHMTEIBHBIX 0Opa30BaTCIIBHBIX  MPOTPaMM
IU(POBOr0, €CTECTBEHHO-HAYYHOT'O, TEXHUYCCKOTO U TYMaHUTApHOTO Tpoduici B
o0pa3oBaTeIbHBIX OPraHU3AIMIX, PACTIONOKECHHBIX B CEIBCKOM MECTHOCTH U MaJIbIX
ropoJiax.

Q. [MTucemo Muno6pnaykun Poccum ot 29.03.2016 Ne BK-641/09 «O
HAIPABJICHUM METOJUYCCKUX pEeKOMEHmamuit» (BMecTe ¢ «MeToaudeCcKuMHu
pEKOMEHJAIMSAMHA 10  peaju3aldd  aJalTHPOBAHHBIX  JOIMOJHHTEIIBHBIX
o01reo0pazoBaTeIbHBIX IPOrpamm, CIOCOOCTBYIOIINX COILIMAJIBHO-
NICUXOJOTHYECKON peadmnuTanuu, TpodecCHOHaILHOMY CaMOOIPEICICHUIO JIeTel
C OTpaHMYEHHBIMH BO3MOKHOCTSAMH 3/I0pPOBbs, BKJIOYas JAETEH-UHBAIHUIOB, C
y4eTOM MX 0COOBIX 00pa30BaTEIBHBIX MOTPEOHOCTENY);

10. Tlpuka3z MuHuctepcTBa 00IIETO M MPOQPECCHOHATHLHOTO 00pa30BaHUS
CeepmnoBckoit o6iactu ot 30.03.2018 r. Ne 162-]1 «O6 yrBepxkaennn Konuenmmu
pa3BuTHs oOpa3oBaHus Ha TeppuTopun CBepaIOBCKOM obsactu Ha nepuoy 1o 2035
roJa.

Jlutepatypa, MCII0/1b30BaAHHAS TP COCTABJIEHUU MPOTrPaMMBbl.

11.  Ackon:

- KOMIIAC 3D LT PykoBoactBo nosib3oBarens (tom1, Tom I, Tom I1)

-A30yka KOMITAC

12. bapanoBa U.B. KOM IT AC -3 D ana mxonsHUKOB. YepueHue u
KOMITbIOTepHAs rpaduka. YdueOHoe mocoOue I yJanuxcs o0eo0pa3oBaTelIbHBIX

yupexaenuin» - M., JIMK, 2009.



13. bonbmako B.Il. KOMIIAC 3D pand CTyA€HTOB M IIKOJIbHUKOB.
Yepuenue, nnpopmaruka, reometpus - CI16.: BXB-IlerepOypr, 2010 . - 304c.

14. Tanun H.b. IIpoextupoBanue B cucteme KOM IT AC -3 D VI 1 - M.:
JIMK IlIpecc 2012.- 776 c.

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

16. Edpemon I'.B., Komnsiorepnas rpadpuka. YuebHoe mnocodbue - ['.B.
Edpemos, C.1. Hiokanosa, 2013.

17. Tlorémxun A. Mnxenepnas rpaduka - M., Jlopu, 2002. - 445c.

18. UYepkammua TI'.JI., TEXHOJIOI'MS. KommnboTepHOoe uepUeHUE.
Kommnerotepuoe mopenupoBanue B cucteme KOMIIAC 3D LT . VYueOHo-
METoJUYecKoe rmocodue (s yuuTened  depueHuss U MHPOPMATHUKH),
I'.JI.Yepkamuna, B.A. XasruenkoBa Cankt-IletepOypr, 2013

Jlutepatypa a5 odyyarommxcs.

19. borycnaBckuii A. A. YuuMcs MOJENMpOBaTh W NPOEKTUPOBATH Ha

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

Meromuueckue QGopMbl TpoBeAeHHs 3aHsATHHA. Pa3zHooOpaszume mnpuémoB paboOThl Ha
KOMIIbIOTEpE 1 OOJIbIINE BO3MOXKHOCTH B BAPUATUBHOM BBITIOJTHEHUH OJJTHOTO U TOTO K€ AEHCTBUS
B KOMITAC-3D, TpeOyroT Ha nepBbIX ypoKax >KECTKOTO COONIOIEHHSI aJITOPUTMOB.

KonnexktuHble (opMbl pabOThI: MPEeAYCMOTPEHAa BO3MOXKHOCTh BBINOJIHATH TBOPYECKHE
paloThI 10 2 YenoBeKa MO0 JKETaHUI0 yJaluXcs.

ITpu HE0OX0MMOCTH paboOTaTh 3a OJJTHUM KOMITBIOTEPOM MO 2 YYEHHKA, KaXKAbIN yyaluics
MOBTOPUJI BCE MAaHUITYJISIIIUK HA KOMITBIOTEPE.

KoHTposbHbIe 3aHATHS PEKOMEHIyeTCs IPOBOIUTH B COPEBHOBATEIILHOM PEXHUME.



Tembl MPOEKTHBIX PadOT, ydamuecss OObIYHO HAXOIAT CaMH, HOITOMY PEKOMEHIyeTCsS
CHayaJla aKTUBU3UPOBATH JIETEH, BHICIHYIIATh WX TEMATHKY. TeMbl IPOEKTUPOBAHUSA MOTYT OBITh
BBIOpaHbI U3 Kpyra HHTEPECOB JeTell 1 oOecneueHust yueOHOTO mporecca:

e MoaepHM3anus MKOJIBHOTO 000pyI0BaHus, MeOeny.

e O6opynoBanue 1a00PATOPHBIX PAOOT MO GU3MKE, XUMUH, TEXHOJIOTHH,

¢ OGecrieyeHne 6€30MACHOCTH KHU3IHEACATEIILHOCTH

¢ TpancropT, 1 CpeaCcTBa NEPEABIKEHUSL.

e MarmmHbI, MEXaHU3MBI, allapaThl U APyrue 00BEKTH MHKEHEPHOH HHPPACTPYKTYPHI.

e danTactuyeckue oOpasel, Takue kak Po6oTtel, Koncrpyknun, BoeHnas TexHuka.

VYyactue B OnuMmnuanax 1 KOHKypcax 1Mo KOMIBIOTEPHOMY YEPUEHHUIO U MOJCTHPOBAHUIO —
XOPOIINK CTUMYJI JUTS PACITUPEHUST KOMITETECHIIMH yJaIuXcsi B 00J1aCTH MH)KEHEPHBIX PEeIICHHHA.

OO6yueHnue 1o 3TOW MporpaMmMe CroCOOCTBYET PACIIUPEHUIO HHKEHEPHOTO KPyrozopa
yUaIIUXCs, TPUYYAET K CAMOCTOSITEIIbHOMY NPUHITHIO PEIICHHH U 000CHOBaHHOMY BBIOOpY
npodeccuu U CrenruaIbHOCTH.
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