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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma mnpeamera «TexHomorus» o00s3aTeTbHON MPEIMETHON o00sacTu
«MH(popmaTuKa» A1 OCHOBHOIO 001Iero oopazoBaHus pa3paboTaHa Ha OCHOBE HOPMATHBHBIX
JIOKYMEHTOB:

1. denepanbubiii 3akoH oT 29.12.2012 Ne273-®d3 (pen. ot 30.04.2021) «O06
obpazoBannu B Poccuiickoit denepaumn» (¢ u3Mm. M jom., BCTynmwim B CHITy €
01.06.2021)

2. OenepanbHBI TOCYIapCTBEHHBI 00pa30BaTENbHBIA CTaHIAPT OCHOBHOT'O OOIIETO
oOpazoBanus: nmprka3 MunoopHayku Poccun ot 17.12.2010r. Nel1897

3. Ilpukaz MunucrepctBa oOpa3oBanuss W Hayku P® or 29.12.2014 Nel644 «O
BHECCHMHM M3MEHEHWU B MpHKa3 MuHucTepcTBa 00pa3oBaHus W Hayku Poccuiickoit
@eneparun ot 17.12.2010r.  Nel897  «O6  yrBepxkieHun (eaepaabHOTO
roCyJapCTBEHHOT0 00pa30BaTeIbHOI0 CTaHAAPTa OCHOBHOI'O OOILEro 00pa3oBaHUsD»

4. TlpumepHast oOcHOBHas oOpa3oBaTelbHasi IMpOrpaMMa  OCHOBHOTO  OOIIEro
obpazoBanus o MapopmaTuke

5. CII 2.4.3648-20 «CaHuTapHO-3IUAEMHUOJIOIMYECKHE TPeOOBaHUS K OpraHU3alusM
BOCIUTAHUS U O0YUYEHHUs, OTAbIXA U 03/J0POBJICHHUS AETEH U MOJIOJEKI»

6. Texuomorus. KomnbrorepHas rpaduka, yepuenue. 8 kimacc. YueOHHK. YxaneBa B.A.,
Kupotona E.b., IOBenTa

7. Texunomnorus. KomnbrorepHas rpaduka, yepuenue. 9 kimacc. YueOHuk. Yxanera B.A.,
Kupotona E.b., IOBenTa

8. Kommekt mudpossix oOpasoBarenbHbIXx pecypcoB (manee LIOP), pasmemeHHbIi B
Emunoit komexkuuu L{OP: http://school-collection.edu.ru/

9. KommiekT IuIakTH4eCKHX MaTepHajoB [UIs TEKYIIEro KOHTPOJS pPe3yIbTaToB
oOyuyeHus 1o nuHpopMaTUKe B OCHOBHOH mikoie, noxa pen. U. I'. Cemakuna (noctyn
yepe3 aBTOPCKyr mactepckyto M. I'. CemakwHa Ha caiiTe METOAMYECKOMN CITYKOBI
usgarenascTsa: http://www.metodist.lbz.ru/

Hean n3yvenus yueonoro npeamera « Mupopmaruka:
* 3HaKOMCTBO C BUJJaMH MH)KEHEPHBIX 00BEKTOB, 0COOEHHOCTSIMU UX KJIacCU(PHUKAIIMHU U ITOHSITHE
00 MH)KEHEPHBIX KaueCTBaX 0OBEKTOB.
* OcBoeHuE NPUEMOB MPOECKTUPOBAHUS, CO3JIaHUS M pPEJaKTUPOBaHUS Mojened OOBEeKTOB U
yepTexeil — B mporpaMMHoM obecnieuennn KOMITAC-3D LT.
* M3yuenue npaBuil BeIYEpUYUBAHUS yepTexkel U TpeboBaHuil ['ocy1apcTBEHHBIX CTaH/IapTOB Ha
odopmieHHEe U cO3laHKe YepTeka, Kak JoKyMeHTa. OBia/ileHle YepTe)KHBIMA HHCTPYMEHTaMU U
pUEMaMHU [TOCTPOECHUSI TPOEKIIMOHHBIX N300paKeHNN U MPAKTUKON YTEHUS YePTEKEH.
* Pa3BuTHE MPOCTPaHCTBEHHOTO BOOOPaXKEHMS yyaluxcs mpu padore ¢ 3D-MonensMu.
* PacimpeHnue TeEXHUYECKOro Kpyro3opa Ajisi ooecredeHust 0€30MacHOCTH KU3HEAESITEIbHOCTH B
CJI0)KHOM MHUPE C COBPEMEHHOMN pa3BUTON MH)XEHEPHOU MHPPACTPYKTYpOil.
* TlogroroBka Kk BbIOOpY MpodeccHil, CBSI3aHHBIX C NPOEKTUPOBAHUEM, IMPOU3BOJICTBOM H
HKCIUTyaTale HHXEHEPHBIX 00bEKTOB U 000PY/IOBAHUS.
[lenbto HacTosmied pabOThl SBISIETCA pa3pabdOTKa KOMIUIEKCHOM MporpaMMbl OOydeHHs B
oOpa3oBatenbHON 0o0nactu TexHosorus, npeIHa3HaueHHON 7Sl IPOEKTUPOBAHMS MHIKEHEPHBIX
O0OBEKTOB, YEpUEHUS M MOJEITUPOBAHUS HA COBPEMEHHOM TEXHOJIOTMYECKOM YPOBHE — B
nporpammuoM obecrieueHnn KOMITAC- 3D LT, na 6a30BoM ypoBHE B 00111€00pa3oBaTeIbHOM
y4eOHOM YUpEKIECHUH.

OO0mas xapakrepucTuka yueoHoro npeamera « Augopmaruka»
«MonepHuzanusi 00pa3oBaHUSI — 3TO KOMIUIEKCHOE, BCECTOPOHHEE OOHOBIIEHHE BCEX 3BEHHEB
o0pa3oBaTeNbHONl CHCTEMBI B COOTBETCTBUU C TpPEOOBAaHUSMU COBPEMEHHOW KHU3HHU, IPU
COXPaHEHHH U YMHOKEHHH JYUIIUX TPATULMNA 0Te4eCTBEHHOro 00pa3oBaHus. ITo MaciiTaOHbIe


http://school-collection.edu.ru/
http://www.metodist.lbz.ru/

U3MEHEHHS B COJEPKaHWU, TEXHOJNOTMH W OpraHu3alud camoid  oOpa3oBaTelbHOMI
nesitenibHOCTHY. Hanbosiee MHTEHCHMBHBIE W3MEHEHHUS MPOUCXOIST B HACTOAIIEE BpeMs B
ob0nactu TexHonoruii: NosiIBUIIaCh COBEPILIEHHO HOBas oTpacib — HaHoTexHosornu; mupokoe
MPUMEHEHHE UMEIOT JIa3epHbIe TEXHOJIOTHH; HHPOPMAIIHOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU
MPOHU3AJIM BCE OTPACIM XO3SMCTBEHHOM JAEATENbHOCTH. B  4YacTHOCTM, B paMKax
HammonansHoro mpoekra OO6pa3oBaHHe BO BCe 00pa30BaTENIbHBIC YUPEKICHUS IOCTABIICHO
[Tporpammuoe obecneuenne KOMITAC-3D LT, kotopoe BkItoueHO B coctaB CTaHIapTHOTO
6a3oBoro nakera «llepsas Ilomomis 1.0», 1 MOXeT OBITH MCIOJB30BAaHO B MPOSKTHOW pabdoTe
yuyalxcs Ipy CO3J1aHuM yepTexeil u Mojenell 00bekToB. B TO ke BpeMs ydamuecs 9 kinaccoB
u3y4aoT 0a30BbIil O3HAKOMHUTENbHBIM Kypc Uepuenue (rmo 1 ypoky B HeEIEN0) Ha OCHOBE
TPAIUIIMOHHON PAOOTHI C YEPTEKHBIMUA HHCTPYMEHTAMH.

[Ipumenenne mHHOBAIMOHHOTO Mpoaykra — IIporpammuoro obecnieuenus KOMITAC-3D LT
NO3BOJIIET M3MEHUTHh IOJAXOJ K IPENOJaBaHUIO IIKOJBHOIO Kypca «YepueHue», Tak Kak
00JaaeT BO3MOKHOCTSIMH, HEZJOCTYITHBIMU B PYyYHOM YEPUCHUU:

* HarJISAHOTO TPE/ICTaBICHUS MOIeTIel 00BEKTOB;

* AaBTOMATHYECKOI'0 CO3IaHMSI YEPTEXKEH 110 UX MOJETIAM;

* UIMHUTALUU TEXHOJIOTMYECKUX MTPOLIECCOB MPU CO3AAHUU ACTATICH U U3IETH.

[Tpu 3TOM BO3MOXXHO NMPUMEHEHHE aHAJIOTOBBIX, MAPAMETPUUYECKUX M KOOPAMHATHBIX METO/I0B
CO3JIaHUs YePTEKEeW U 00ObEMHBIX OOBEKTOB (MOJCIICH WU ACTallel), a TAKXKE aBTOMATHYECKUE
pacueTsl 00beMa, MacChl M IPYTUX T€OMETPUUYECKUX MTapaMETPOB U3CIIUN.

MonepHu3anus B oOpa3oBarenbHOM obmacTu TexHoaorus (Mpu mpemnoiaBanuy Kypca YepueHnue
B 0011eM 00pa3oBaHN) UMEET MaTepuaIbHyto 0azy — nporpammuoe obecriedenrne KOMITAC-
3D LT. Ho He umeeT MeToanueckoro o0ecnedeHus, Tak Kak yaeOHUKH U pPyKOBOJICTBA,
uznaBaembie komnanueit ACKOH, paccunTanbl Ha CIEIUATUCTOB, BIaICIOIUX 0a30BBIMU
3HAHUSMH B 00JIaCTH YTEHHSI U TIOCTPOCHHUS YePTEXKa, a TaK e 3HAKOMBIX C TPEOOBAaHUSIMH
CTaH/JapTOB Ha 0POPMIICHHE TEXHUYECKOMN TOKYMEHTAIUH.

Onucanue mecra yueOHOro npeamera « TexHoorusi» B y4eOHOM IIaHe
B 00m1eo6pa3oBaTenbHbIX yUPEXKIEHUAX PEKOMEHYEeTCs U3yueHue IpeaMera 1o 1 yacy B
8 knaccax. B 9 kiaccax Ha u3yueHue npeamera OTBEAECHO | yac B HeAIEIHo.

KosmnuecTBo 4acoB no HexeqssM u rogam o0ydenus npeamera Ungopmaruka
00s13aTeJIbHOI NMpeIMeTHOM 00,1aCcTH.

I'ox o0yuenus KoJi-Bo yacos B KosmmuectBo Bcero yacos 3a
HeJeJII0 yueOHBIX He/lelIb y4eOHBbIi 1o
8 Kiacc 2 35 70
9 kyacc 1 34 34
104

Conepxxanue yueOHoro npeamera « Texnosorus»

[Iporpamma «Yepuenne u wmojenupoBaHue Ha kommbioTepe, KOMIIAC-3D LT»
BBICTPOCHA B JIOTUKE OPraHU3alMM KOMIBIOTEPHOTO Y4EOHOIO INPOEKTUPOBAHMS: CO3/1aHUS
Mojiesiel U yepTexeil 00beKTOB MHKEHEPHOTO Ha3HAUEHUS Pa3HOW CTENEeHH CIO0KHOCTH.

ITo conepxkannto: B KOMITAC-3D LT ocHoBo#l 11si co3aanusi uepTexa spisercss 3D-
MoJiejb, IOATOMY B IporpaMMme BbiaeneHo 24 yaca (48%) Ha co3aHue Mojeseil B JOKyMEHTe
Herans. OcBoenne KOMIIAC-TI'papuk (8 uacoB) (13%) umeer mnpukiagHOe 3HAYEHHE, U
NpPUMEHSIETCS Ul CO3JaHMs U YTEHMsI MPOEKIIMOHHBIX YepTekel M 3CcKu30B. M3ydueHue npaBui
CTaHJApTOB MO O(POPMIICHHIO YepTexka, CO3AaHNE U PeJaKTUPOBAHUE aCCOLMATHBHBIX YepTEeKeH
coctassieT 8 gacoB (13%) BpeMenu kypca.

Nuxenepusiii kommoHeHT — 6 vacoB (10%) u 8 wuacoB (13%) — mnpakTtuyeckoe
IIPOEKTUPOBAHUE.



1% BpemMeHn — coOMI0AeHNE TPaBUII TEXHUKU 0€301acHOCTH.

[To meroauke. BoinepxuBaercs cuctemHas JuHus: Co3ganue — PemaktupoBanue —
Tpanchopmanus oObekra. Ocoboe BHUMAaHHME YIEIEHO KOOPIMHATHBIM  CIOCO0aM
HPOEKTUPOBAHUS OOBEKTOB, YTO BAXKHO JUISI MHTETPALMH C KypCOM MaTEMAaTHUKH (T€OMETPHH).

Ananm3 ¢GopMBl M CHHTE3 HU300paKEHHS — HEOOXOJMMbIE JIOTMYECKHE COCTABIISIOLIHNE
MH)XEHEPHOr0 IPOEKTHPOBaHUSA. B KOHIle KaXI0W TeMbl IPOBOJUTCA TBOpUYecKas paboTa wiu
TECTUPOBAHUE.

Ilo ¢opme u opranmzanum yueOHOU nesTenpHOCTH. [lpemnaraercss npakTHUECKH
IIPOBEPEHHAs] CHCTEMa IPOBEICHMS CIBOEHHBIX YPOKOB, YEpEAOBAHHUE BUJOB JEATEIbHOCTH:
PYYHOTO U KOMIIBIOTEPHOIO CO3/laHUsl OOBEKTOB M oOs3arenbHas (PU3KYIbTMHUHYTKA.
[TpenycMoTpeHo co3aanne Mpe3eHTalni, Kak pe3yabTHPYoed GopMbl TPOEKTHON pabOTHI.

B cootBercTBUM ¢ [Iporpammoii, yyamyecst M3y4aroT:

* [Ipumepb! HHKEHEPHBIX 0OBEKTOB.

* [IpaBuna co3panus yepTexei u UTeHUs! YyepTexell neTaneil u cOOpOUHBIX OOBEKTOB.

* [IpaBuia HaHeceHUs pa3MepPOB U 0003HAUEHUI HA YEPTEXKE.

* Hopmbei u TtpeboBanuss ['OCT ECK]JI Ha odopmieHHe KOHCTPYKTOPCKON
JIOKYMEHTal1U.

W npuMeHsIIoT Ha paKTHKeE:

* PyuHble cnocoObl BBIYEPUMBAHUS UYEPTEKEH, ICKU30B U TEXHUYECKUX PHUCYHKOB
neTanei.

* AHanu3, CUHTE3 U MOJIETMPOBAHUE OOBEKTOB.

* Urenue yepTexeil 1eTaneil U pacyeTsl [0 YepTerKam.

* Pa3pessr 1 ceueHns, Kak CpeACcTBO H300paKEeHUsI BHYTPEHHEH KOHCTPYKIIHH.

A Taxke 0CBaBaIOT HAa KOMIIBIOTEPE:

* Crioco0bl CO3JaHMsI TUIOCKOCTHBIX M300paKeHUH U MTPOSKIIMOHHBIX YePTEIKEH.

* CnocobObl cozmanus 3D-mopnenedt ¢ mpuUMeHEHHEM orepauuil popmMooOpa3oBaHUs:
BrinaBnuBanue, Bpamenune, Kunemarnueckas onepauus u onepauus [lo ceuenusim.

» Co3aHue acCcOLMAaTUBHBIX YEPTEKEH OOBEKTOB U NPUBEAECHUE UX B COOTBETCTBHUE C
tpedoBanusimu 'OCT ECKJ] Ha opopmiieHue KOHCTPYKTOPCKON JOKYMEHTALUU.

* CnocoObl PenaktupoBanus: Ilapamerpuueckue u ananorosble. Cummerpus, Komus,
Cnsur u npyrue. MaccuBbl 2JIEMEHTOB.

* [lpumeHeHMe cHenuanbHBIX ONEpaluid A CO3JaHUS DJIEMEHTOB KOHCTPYKIMI
MammHocTpoeHus (0e3 ackuzoB): acka, Ckpyrienue, Pedpo xectkoctu, O6010UKa.

* MoaenupoBaHie TOHKOCTEHHBIX OOBEKTOB.

* [Ipumenenue 6uOINOTEK.

VYuyeOnas Bepcusi Cuctembl aBromatnueckoro npoektupoBanusi (CAIIP) KOMITAC-3D
LT moxeT NpUMEHATHCS B IIKOJIE:

* Ha ypokax uH(popmatku u HMKT B pamkax wu3ydeHHs BEKTOPHOH TIpaduku H
TPEXMEPHOTI'0 MOJIETTUPOBAHUS U IPOSKTHUPOBAHUS;

* Ha MHTErpUPOBAHHBIX ypokax reomerpuu u MKT, mig pa3BuTHsS MPOCTPaHCTBEHHOTO
MBILUIEHUS] YUalIXCs;

* IPY U3YYEHUHU U MPOEKTHPOBAHUH 0OBEKTOB MAaTEPUATBbHOM KYIbTYphI, HA 3aHATHIX O
KpaeBeCHUIO U NCTOPUH;

* Ha ypoKax 1o TeXHOJIOrHuH U TPYJOBOMY O0YUECHHIO, IPU BHIOJIHEHUH IPOEKTOB;

* B kypce «300pazurenbHoe HCKYCCTBO, AU3ANTHY;

* Ha ypoKax (pU3MKH U XUMHUH JUI1 BUPTYaJIbHOT'O MOJIETUPOBAHMS 000pY10BaHHUS.

OcBoeHne 3ToH NepeoBOM TEXHOJIOTUN B IIKOJIE — XOPOLIUN CTAPT JUIS TE€X ydalluxcs,
KTO CBSKET CBOIO JKHM3Hb €O c(epoil MarepuaibHOTO IPOU3BOJICTBA, CTPOUTEIHCTBOM,
TPAHCIIOPTOM, B BOEHHBIX U MH)KEHEPHBIX Mpodeccusx, U B pabouynx CreluaaIbHOCTIX.

IIporpamma «Hepuenue u MoaenupoBanue Ha komnbrotepe, KOMIIAC- 3D LT» moxer
MPUMEHSTHCS ISl 00y4eHHsI B IOTIOJIHUTEILHOM 00pa30BaHUU U MPoPTeX00Opa3oBaHUH.

1. Kak nmoctpoen 3Tot mup, nocMotpu! Ilonsitue 00 nH:keHepHbIX 00beKTaX (4 yaca)



Bunpsl MHXEHEPHBIX OOBEKTOB — COOPY)KEHHUS, TPAHCIOPTHBIE CpPEACTBA, JHMHHUU
KOMMYHUKAIMi. MamiHel, anmaparbl, NpHOOpHI, MHCTPYMEHT. [IpHHIMMBI KiaccUpHUKaUH
MH)KEHEPHBIX OOBEKTOB. MHXEHEpHBIE KayecTBa: MPOYHOCTh, YCTOMUYMBOCTH, JUHAMUYHOCTD,
rabapuTHBIE  pa3Mepbl, TAKTUKO-TEXHHYECKHe JaHHble. (DyHKIMOHAIbHBIE KadecTBa,
OKCIUTyaTal[MOHHBIE, TOTPEOUTENbCKHE, HKOHOMHYECKHE, JKOJIOTUYECKHE TpeOOBaHUS K
WH)KCHEPHBIM O0BEKTaM.

2. IIpoexkT — 3710 BCe 00 00bekTe! IIpoexTHpPOBaHMe MHKEHEPHBIX 00beKTOB (4

yaca)
Meroa u conepkanue mpoekta. [[pon3BoacTBO: U3rOTOBIECHUE, COOPYKEHUE, TOCTPOUKA.
DKCIUTyaTalus: rapaHTHIHHBIA MepUoJI IKCIUTyaTaIluH, PEMOHTOIIPUTOTHBIH,

aBapuitHOCTIOCOOHBINA. YTwim3auus. Ileproapl CymecTBOBaHHS HHKEHEPHBIX OOBEKTOB:
CO3aHHE IIPOEKTA, IOArOTOBKA IIPOU3BOICTBA.

CoBpeMeHHbIE CPEICTBA Ul pa3padOTKU MPOEKTHOM JOKYMEHTALUH, CONPOBOXKICHUS
W3JIENHsSl B €T0 KU3HEHHOM LIUKJIE, CPEACTBA JUArHOCTHUKHU.

[Tpumenenne nporpammuoro odecneueHnst KOMITAC-3D — s co3nanus MPOEKTHOU
JIOKYMEHTAIIUN: MoJienel o0bekToB n ux 4eprexen. [Ipumenenne sepcun KOMITAC-3D LT
Juist oOydeHusi IKOJIbHUKOB. [IpaBmiia TexHuku Oe3omacHOCTH MHpU paboTe Ha KOMIBIOTEPE.
Bkitouenne Cucremsl, Co3nanue u Bubl JlokymeHTOB, uHTepdeiic okHa UepTexk, 31eMeHTbI
ynpasieHus: oOkHOM, OCHOBHas HaANKCh, [ eoMeTpuyeckre NpUMHUTHBBI.

3. KOMIIAC-T'paguxk: Co3nanue, pelaKTHPOBAHUE H TPAHC(HOPMALIHA
rpagpuyeckux 00bexkToB (8 4acoB)

ITonsatue Buna, Co3nanue Buaa: naHellb HHCTPYMEHTOB ['eomerpus, Ilanens cBoiCTB u
napaMeTpbl UHCTpyMEeHTOB. KoMnakTHas maHeslb HHCTPYMEHTOB. PeakTupoBanue: KOMaH bl U
uHCTpYMeHTHI. [IpuBsi3ku: I'106anbHbIE U JTOKaIbHBIE.

OcobeHHocTr (OPMYIMPOBAHUS M PELICHUS MH)KEHEPHBIX 3a]ad. 3aja4ya O 3aroTHEHUH
noBepxHocTU. OpHaMEHTaIbHbIE N300PaXKEHHUS.

Bunel miockux neraneil B pokymeHTe UepTex. AJITOPUTM IJIOCKOCTHOTO MOCTPOEHHS.
Ananmu3 ¢opmbl 00beKTa M CHHTE3 BHJa (M300pakeHus). KoopauHaTHBIA croco0 co3maHus
oObekTa. [IpuMeHenune ceTku sl HOCTPOEHUS!.

3ajaya O CO3JaHUM 4YepreXa CUMMETPUYHOM IUIOCKOM aeranu. llpuMenenue
uHCTpyMeHTOB HenpepriBHbIN BBOA 00bekTa, Kpusas besbe, MHOrOyroiabHUK.

ITonsatue o rabaputHeix pazmepax. IIpaBuna 'OCT 2.307-68 nns HaHeceHUs pa3MEpOB.
NHcTpymeHTabHAs MaHenb Pa3Mmepbl: HAaHECEHHME JIMHEHMHBIX pa3sMepoB; JUaMETPAIbHBIN,
paavalbHBIA U YIII0BOU pa3smepbl. BeiHOCHOM pasMep. PenaktupoBanue pasMepa.

TBopueckas paboTa: IPOEKTUPOBAHHE MIJIOCKOTO U3JIEHS (IeTaln).

4. Ilpoexunonnoe yepuenue (10 yacon)

[lenTpanpHOE, KOCOYTOJIBHOE U MPSIMOYTOJbHOE MpoenupoBanue. [IpoeKIIMOHHBIN yro u
o0pa3oBaHUE MPOEKIMOHHOIO uepTexa. [IpoeKnoHHbIE MIIOCKOCTH M OcH. ['eomerpuueckue
TeJa BpAIlleHUs] U TPAaHbIe Tea U UX YepTeXHU. AITOPUTM IOCTPOCHUS MPOEKIIMOHHOTO YePTEkKa.
[TpoeKIoHHBII YepTexk — TOUYHBIHN cI10co0 onpeneneHnss 00beKTa B IPOCTPAHCTBE.

* Tpu ciocoba co3aanus mpoeknuoHHoro ueprexxa B KOMITAC-3D LT:

* [Toctpoenne B KOMITAC-rpaduk cpeacTBamMu MIOCKOCTHOTO IOCTPOEHUSI.

* Co3aHne MPOEKIMHU Ha TUIOCKOCTH 3CKM3a MOJIETHN: TPUMEHEHNE HHCTPYMEHTA ITaHEIN
['eomerpus — CrpoenrpoBats 00beKT. BupTyanbHoe npoenupoBaHue.

» Coznanue accoruaTuBHOro yeprexa KOMITAC-3D monenn.

Ocku3bl A€Tajeil ¢ HaTyphl: NIpaBWIa U3MEPEHMs], NOHATHE O CUMMETPUM H3JEIUN U
BBIYEPUYMBAHKE ICKU3a B paboueil TETpaau ¢ MPOCTAHOBKOM pa3MepOB.

UreHue MpOEKIMOHHBIX YepTeKed, TEXHUYECKUI PUCYHOK — CIOCco0 nepenadn popmbl
npeaMeTa.

3aHMMaTenbHbIE 3aJaHUsl Ha uTeHue ueprekedl. CocTaBlieHHE 4YepTEKEH CpelCTBaMU
KOMITAC-3D LT. CocraBneHue npOoeKIIMOHHOTO YePTEkKa METOIOM BUPTYaJIbHbBIX TEMILIETOB.

5. MoaeanpoBanue 00beKTOB cnocodom BrinaBauanue (10 yacos)



OOBeKTh: M3AeAUs U UX Mojenu. V3nenusi: KOMIUIEKTBI, KOMIUJIEKCHI, Y3JIbl, IeTallu.
CnocoObl M3TOTOBJICHUS JETalied W M3JEINi C NMPUMEHEHHEM COOpOYHBIX omepanuii. Bumbl
Mojeneil: macmrabHble, uyucnoBble, 3D-monmenu. CBOICTBa TPEXMEPHOTO TBEPAOTEIHHOTO
MoienupoBaHusi. AHanu3 Gopmbl 00bekTa 1 cuHTe3 Mojenu. [1nan coznanus 3D-monemnu.

BBeneHne B KOMIIBIOTEPHOE MOJEIMPOBAHHME: OCHOBHBIE IOHSTHS U OIPEIEICHHUS.
Hurepdetic okna Jleranb. 3nakomcTBOo ¢ okHOM JlepeBo mojmenu. Cucrema 3D-koopauHaT B
oKHe JleTanb, 1 KOHCTPYKTUBHBIE IIJIOCKOCTH.

®opmoobpazoBaHue JeTali BBIAABIMBAHUEM: CO3/laHUE MepBOro (GopMooOpas3yrolero
anemenTa. Onepanus Ockus. [lpaBuna u TpeboBaHus, MpeabIBIsSEMbIC K dCKU3aM. PazMepsl B
3cKM3ax: (PMKCUpPOBaHHBIC M HHPOPMAIIOHHBIE.

Co3manune mpoctoro oObekra. BpiOOp IIOCKOCTH Ui CO3MAaHUS  ICKHU3A.
Bcnomorarenbhblie miockocTd. CucteMbl KOOPAUMHAT MOJENU U 3cku3a. KoopauHaTHbIM criocob
MOCTPOCHUS ICKU30B (popMooOpazyromux neMeHToB. Onepanus BeinaBnuBanue.

Crnioco0Osl pepakTupoBaHus omneparuu GopmoodpazoBanus (BeigaBnuBanue) nu Dckuza:
AQHAJIOTOBbIE U [TAPAMETPUUECKHUE.

[IpoektupoBanue neranu. MoaenupoBaHue CI0KHBIX 00BEKTOB: aHAJIN3 00BEKTa, CHHTE3
MOJIEJIM U IUIaH co3JaHus. Pelienne 3a1a4 0 co3JaHuu MOJIEJIeH BbIIaBIMBaHUEM. APXUTEKTYypa
uznenus. Onepauus [Ipukients BeigaBnuBanueM. Onepaiusi Beipe3aTs BbIaBIMBaHUEM.

Coznanue mMojenell o pa3audHbIM 33JaHUSIM: 110 YEPTEKY; MO OMHCAHUIO U pa3Mepam;
no ob0pasiy — wuzoOpakeHuto, ¢ HaTypel. CoiictBa: LlBer, Macco-1leHTpOBOYHbBIE
xapakrepuctuku (MLIX) u reomeTpuyecKkre XapakKTepUCTUKU W3JETHUs 10 MOJeNH. PacueTHbie
napaMeTpbl U3EIUN.

3ananus s MojaenupoBaHus. CamocTosiTenpHas padoTa — MNPOEKTUPOBAHUE JI€TaNIU
(w3 nemms).

6. AccounaTuBHbIe YepTe:ku (8 yacoB)

[Tonsitue accoumatuBHoM cBsizu B Cucreme KOMIIAC-3D LT. AnropuTM BCTaBKH
ACCOIIMAaTUBHOTO BUAAa M (hOPMUPOBaHMS aCCOIMATHBHOTO YepTeka. YJaJeHHe W HaCTpOWKa
Buja: pabota c I[lanenvto cBoiicTB U koManaamu: Cxema BuaoB, OpueHTAIMs TJIABHOTO BHJIA.
BcraBka M3omerpun. Beipes 1/4 wactu Ha mogenu. Onius Jlnauu.

JlepeBo mocTtpoenusi yepreka. HaHeceHune pa3mMepoB, OCEBBIX U IICHTPOBBIX JIMHHIA.
CpoiicTBa accouuaTuBHOro ueprexa. McrmonHenune komanabl llepecTpouTs ueprex.
PenaktupoBaHue depreka, IPOM3BOJIBHOE pa3MElleHHE BHUIOB. PaspylleHHe accolMaTUBHON
cBs3u. Pemenue 3anay.

Pa3pe3sbl u ceuenus Ha ueptexe. Pazpessl npocteie u cinoxHeie. [locTpoeHne pa3pe3oB Ha
accounaTtuBHOM Buje. CoequHEeHNE MOJOBUHBI BH/IAa M MOJIOBUHBI pa3pe3a Ha acCOLMAaTHBHOM
Buje. [Ipuemsl onTuMM3anuy mpouecca Ipu co3aaHuu paspesa. CedyeHns Ha yeprexe. [IpaBuna
n300paxeHus u 06o3HaueHus: cedyeHnil. Co3aHne BEIHECEHHBIX CEUEHUH B JOKyMeHTe YepTex.
OTkiroueHe NPOEKIIMOHHON CBSA3U B aCCOLMaTUBHOM BH/IE.

TectupoBanue 1 yrnpaxHeHUs 110 TeME ACCOLIMAaTUBHbIE YEPTEKHU.

7. Caoxnbie 3D-mMonenu u coopounbie yeprexu (14 yacon)

[IpyHIMIBI KOHCTPYMPOBAHHUSI HMH)KEHEPHBIX OOBEKTOB. OJIEMEHTBbl KOHCTPYKLUM:
KOpmychl, (yHIaMeHThI, (YHKIHOHAIbHBIE dJeMeHThl. KoHCTpykunoHHBIE MaTepuarbl.
[TonsiTrie 0 cCOOPOYHBIX YepTEKAaX.

TonkocrenHsle 00bekTHl. I[Ipumepsl: Kopmychl, KopoOku u o6osouku. Co3naHue
TOHKOCTEHHOW MOJEIM C HCIOJb30BaHHEM BKJIAIKKW ToHKas cTeHka. MopgenupoBaHue I10
yepTexy. [[pumenenune u nmpaBuia co3aanus onepanuu O0oaouKa.

Nmnopt peramn. Komanna BceraButh u3 daiina. LBetoBbie u onTtuueckue CBolicTBa
JeTalIN.

Onepaunn  gopmoobOpazoBanus. Omnepauust Bpamenne. TpeOoBaHuS K  3CKH3Y.
[TocTaHoBKa 3a7auu M IUIaH co3/aHus 3ieMeHTa BpameHus. Cdepa u top. [Tapamerpsr Yromn u
ToHkas CTEeHKa.



Omnepamns Coznanue mozenu Ilo ceuenusaM. OcHoBHble mNOHATHA. TpeOoBaHusA K
sckuzaM. [locraHoBka 3amauum MopenupoBaHuss U Ilman coszmaHust 00bekTa NpPUMEHEHUEM
onepaiuu Ilo ceuenusm. CoznaHue cUCTEMBl CMEIIEHHBIX (BCIOMOIATENbHBIX) MJIOCKOCTEH.
Co3naHne 3CKU30B CEYEHUM BO BCIOMOraTelIbHBIX IUIOCKOCTSX. HacTpoiika mapameTpoB u
co3nanue onepauuu Ilo ceuenusam. PegaktupoBanue.

Kunemarnueckass omnepanus. TpeOoBaHUS K OCKM3aM KHHEMATHUYECKOIO 3JIEMEHTA.
3amava o co3nanuu o0BEKTa ¢ MpuMeHeHrneM Kuaemaruueckoit onepanuu (TpyoonpoBo).

JlononHuTENbHBIE KOHCTPYKTUBHBIE 3JIeMeHThl: Packu, CkpyrieHus, onepauus Y KIOH
rpanu. Cozganue osyeMeHTa PeOpo »kecTKocTH: TpeOOBaHMA K OSCKU3Y; HCIIOIb30BaHHE
uHcTpyMeHTa CrpoenupoBaTh 00beKT. MoaenupoBanue pedpa *KecTKOCTH JIeTalu. 3epKalbHbIN
MaccuB. MaccuBbl 371€eMEHTOB. BU/1bl MacCUBOB: KOHLIEHTPUYECKHUE U NTapajlIeIOrpaMMHBIE.

Hcnonws3zoBanne Oubmmorek. bubmuorexka oTBepctuii. Mcmonap3oBaHue OHMOIMOTEKH
MaTepUaoB.

Urenue cObopounoro ueptexa. [loHsaTue o compsraomuxcs pazmepax. JleranupoBanue
cbopounoro yeptexka. Co3naHue Mojeneld OTACNbHBIX JeTalel Mo COOPOYHOMY YEPTEXKY.
Urenue yeprexed ¢ HENMOJHBIMU JaHHbIMU. Co3laHMe MOJENed MO 3CKU3aM paJuaibHOTO U
OCEBOI'0 CEYEHUS.

TecT u ynpaxHeHUs AJ1 CO3/1aHUSI CIIOKHBIX MOJIETIEH.

[IpuBneuenue pecypcos Internet: qucranunoHHBIX OJMMIIMAJ, KOHKYPCHBIX 3aJaHUM,
WEB-caiitos.

8. TBopueckas padora (8 yacoB)

Coznanue npoekTa uHKeHepHoro oobvekra. Beibop Tembl 1 OG0CHOBaHUE BHIOOpA TEMBI
npoekrta. Mcnonp3oBaHue CBEACHUN U3 JIMTEPATypHBIX MCTOYHUKOB, TEXHUYECKUX XKYpPHAJIOB,
Internet pecypcoB st 0OOCHOBaHUS MPHUHATHIX pemieHud. DyHKIMOHANBHBIE KauecTBa,
MHXEHEPHBIE KauecTBa 00BbEKTA, pa3MepBhl.

O6bem gokymentanuu: lloscHurtenbHas 3ammcka, crneuupukamus. ['paduyeckue
JOKYMEHThI: TexXxHu4Yeckuil pPHUCYHOK OOBEKTa, uYepTeK OOILIero BHUJA, YEPTEKU JeTallei.
YCIIOBHOCTH U YNPOIIEHUS Ha YepTeke. ICKU3: paspes oobekra. Cozmanue mMojenu o0beKkTa u
accormatuBHoro ueptexxa. Co3ganue I[pesenranun. Beraka KOMITIAC-3D LT gokymeHTOB B
PowerPoint.  Ilpumenenue  >¢dekToB  anuManuu. lcmoib3oBaHWe  BO3MOXKHOCTEH
MHTEPAaKTUBHON J0cKU ActivStudio 175 1€MOHCTPAllMOHHBIX LIEeH.

9. BmecTto 3akjiouenus (2 yaca)

3a sneprueit — B Kocmoc! Kocmuueckue cnyTHUKH, Kopabiu 1 cTaHIuu. Beinatomuecs
Coserckue u Poccuiickue yueHsle, HHKEHEphI-UccaenoBaTenn KocMuueckoro npocTpancTsa u
KOCMOHABTHI (IIpe3eHTalus). 3aiuTa IpoeKTOB.

JInyHOCTHBIE U MeTanpeAMeTHbIe Pe3yJIbTaThl 0CBOEHHs YUYeOHOr0 npeaMeTra
VYuyamuecs A0JKHBI 3HATh:
* IlpaBuna TexHUKH O€30MACHOCTH TMpH paboTe Ha KOMIBIOTEPE U C UYEPTEKHBIMU
UHCTPYMEHTaMHU.
* [Ipasmna 'OCT ECK/] na opopmienue yeprexa.
* Tunbl rpadguueckux HM300pa’keHUI: YepTek, ICKU3, TEXHUUECKUH PUCYHOK, aKCOHOMETpPHS,
paspes, ceueHue.
* MeTo/ OpTOrOHAIBHOTO (IPSMOYTOIBHOTO) POSIIMPOBAHUSI.
* [IpaBuiia HaHECEHHUsT pa3MEPOB IO CTAHIAPTY.
» Coznianue, coxpaHeHue u ynpasieHue nokymentamu B Cucreme KOMITAC-3D LT.
» UnTepdeiicel okoH noKkyMeHTOB. CucteMsl koopanHaT nokymeHToB B KOMITAC-3D LT.
* CocraB KHOMOK KOMAaHJHBIX W HWHCTpyMeHTaJbHbIX maHened (Kommakthas, ['eomerpus,
O06o3nauenus, PenaktupoBanue).
* Crioco0bl ¥ MOPSAZIOK CO3/1aHusl 00bEKTOB B KaxkaoM okymente KOMITAC-3D LT.
* AJITOPUTMBI CO3/1aHUS OOBEKTOB.
* TpeboBanus k ackuzam Onepanuii popmoodpazoBaHusl.



VYyamuecs 10KHbBI YMETh!

* BBINOJTHATH MOCTPOCHHUE YEPTEIKEH U ICKM30B HA Oymare.

* «HuTaTe)» 4epTeKH IeTaneii U HECIOKHBIX COOPOK.

* CocTaBisTh IUIaHbI CO3JJaHUS BUPTYaJIbHOTO O0OBEKTa: MOJIEIH, YepTerka, ICKU3a.

* [IpoBonTh aHaMM3 GOPMBI IPEIMETOB M CHHTE3 U300pAKEHUSI.

» Co3naBath 1 pefakTupoBaTh JokyMeHThl UepTex B Cucreme KOMITAC-3D LT.

» Co3maBarth U penaktupoBatb Mojenu B fokymente erans KOMITAC-3D LT

* Co31aBaTh acCOLMATHUBHBIC YEPTEKU MOJIEIIEH.

* BoInosiHATH pa3pe3bl U YUTATh YEPTEKU C Pa3pe3aMH.

* Haiitu Temy A mpoekTa B Juarna3oHe CBOMX HHTEPECOB.

* Haiitu HeoOxonumyto HHGOPMALIMIO TI0 TEME MPOEKTa (B JIUTEpaType, nepuoauke, B Internet-
pecypcax).

* IlpesenToBarh u3nenue.XapakTepu30BaTh MHP MpO(GEccHid, CBA3AHHBIX C H3Y4aeMbIMHU
TEXHOJIOTUSIMHU.

* OhopMIIATH KOHCTPYKTOPCKYIO TOKYMEHTALIUIO.

VYyamuecs 10JKHBI UMETh MIPE/ICTaBICHHE:

* O cranpaptuzanuu, ['ocynapcTBeHHbIX cTannapTax, u cucreme ECK/I.

* O0 u3zenusix, iX COCTaBe U KOHCTPYKTHUBHBIX DJIEMEHTAX.

* O TpeboBaHMX K anmapatHeIM cpeacTtBaM ais ycranoBku 110 KOMITAC-3D LT.

* O MeTOo1e MPOEKTOB M COCTABE MAaKETa KOHCTPYKTOPCKON JOKYMEHTAIIMU B IPOEKTE.
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