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IHosicHuTeALHAA 3aNINCKA
[Iporpamma gomnoaHUTENLHOTO 00pa3oBaHus «3d - MOIETUPOBAHHEY
pazpaborana s ooyuarormmxcs 7-11 kimaccos.

MupoBasi 1 0OT€UECTBEHHAs SKOHOMHKA BXOASAT B HOBBIM TEXHOJOTUYECKUI
YPOBEHB, KOTOPBIN TpeOyeT MHOTO Ka4eCTBa MOJTOTOBKU UHKEHEPOB. B TO ke
BpEMSI HEXBATKa MHKCHEPHBIX KAJPOB B HAacTosiee BpeMsa B Poccuu siBisieTcst
CEpPbE3HBIM OTPAHUYECHUEM JJISl PA3BUTHS CTPAHBL.

Pemmaromiee 3HaueHne B pab0oTe HHKEHEPA-KOHCTPYKTOPA MITH MTPOSKTHPOBIIIUKA
UMeEeT CIIOCOOHOCTh K MPOCTPAHCTBEHHOMY BooOpaxeHuo. IIpoctpancTBenHoe
BOOOpakeHUue HEOOXOIMMO AJI YTEHUS YEPTEkKEH, KOTla U3 MIIOCKUX TPOEKINI
TpebyeTcst BOOOpa3UTh MPOCTPAHCTBEHHOE TEJIO CO BCEMU OCOOEHHOCTSIMH €0
yctpoiictBa u ¢popmbl. Kak 1 mobasi cmocoOHOCTh, MPOCTPAHCTBEHHOE
BOOOpPaKEHUE MOXKET OBITh YIIYYIIIEHO YEIOBEKOM IPU MTOMOIIH MPAKTUIECKUX
3aHsaTUN. Kak mokasplBaeT NpaKkTHKa, HE BCE JIFOJIU MOTYT Pa3BUTh
IPOCTPAHCTBEHHOE BOOOpaKeHHE 10 HEOOXOUMON KOHCTPYKTOPY CTEIICHH,
03TOMY ocBoeHue 3D-MoieMpoBaHusl B OCHOBHOM CpeiHEN MIKOJIE TIPU3BAHO
CHOCOOCTBOBATh NPUOOPETEHUIO COOTBETCTBYIOIINX HABBIKOB.

JIaHHBIN KypC BHEYPOUHOU ACATEIBHOCTH MOCBSIIECH U3YYEHUIO MPOCTEHUIINX
MeTo10B 3D-MomennpoBaHus ¢ MOMOIIBI0 OH-TaitH cepBuca Tinkercad.

OCHOBHBIMH IOKYMEHTaMH, HA OCHOBAaHMH KOTOPBIX COCTaBJI€HA MPOrpaMMa o
Moy «3d - MoIeTMpOBaHUE ABIISIOTCS:

1. ®eaepanbHbIil TOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT OOIIETO
obpazoanus (PI'OC OOQO) BTOpOro moKoJEHUsI.

2. [TocranoBnenue ot 29 nexadbps 2010 r. Ne 189 «O6 yrBepxkaeanu CanlluH
2.4.2.2821-10 "CaHuTapHO-31UAEMUOJIOTHYECKUE TPEOOBAHUS K YCIOBUSIM U
Oopranu3aiuu o0y4eHus B 00111e00pa30BaTENIbHBIX YUPEXKICHUAX' ).

A TaxXe METOIMYECKHUE TTIOCOOUS:

1. I'pucopwes, /[. B. BHeypouHas 1eSTEIbHOCTh NIKOJIBHUKOB. MeToaANYeCKHil
KoHCTpyKTOp [Tekcr] : mocobue ms yuurens / [. B. I'puropses, I1. B. Crenanos. —
M. : Ilpocemienue, 2010. — 223 ¢. — (CtanaapThl BTOPOTO MOKOJICHUS).

2. @opmuposanue yHUBEPCATbHBIX YUEOHBIX JIEUCTBUI B OCHOBHOM IIIKOJIE: OT
nericTBus K MbIciii. CucteMa 3aganuii [Tekct] : mocoOue i yuurtens / moa pea. A.
I'. Acmonosa. — M. : [Ipocsemenune, 2010. — 159 c. — (CtangapThl BTOPOTroO
TTOKOJICHUS).

AKTYaJIbHOCTb JAHHOW MPOTrPaMMbI 3aKIOYAETCS B TOM, YTO JJIsl TOATOTOBKHU
JIEeTEeH K )KU3HA B COBPEMEHHOM MH()OPMAITMOHHOM OOIIIECTBE B MIEPBYIO 0YEPEIb
HE0OXOMMO Pa3BHBATh JIOTHYECKOE MBIIIUICHHE, CITOCOOHOCTh K aHATTU3Y



(BBIYJICHEHUIO CTPYKTYPBI 00BEKTA, BBISIBJICHUIO B3aUMOCBSI3€H U MPUHIIUIIOB
OpraHu3aiuu). Y MeHue Juist J000H mpeIMeTHON 00JaCTH BBIIECIUTh CUCTEMY
MOHSTHUH, MPEJICTABUTh UX B BUJIE COBOKYITHOCTH 3HAYUMBIX IMPU3HAKOB, OMKUCATh
QITOPUTMbI TUTUYHBIX ICUCTBUI YIydllIaeT OPUEHTAIMIO YEJIOBEKa B ATOM
IpeIMEeTHON 00JaCTH U CBUAETEIBCTBYET O €T0 PA3BUTOM JIOTUYECKOM MBIIIJICHUH.
Moaynbs nHGOPMATHKHY B IIIKOJIE BHOCUT 3HAYMMBbIN BKJIa1 B POpMUPOBaAHUE
MH(POPMALIMOHHOTO KOMIIOHEHTA 00111ey4eOHbIX YMEHUI U HABBIKOB, BEIpaOOTKa
KOTOPBIX SBISICTCS OJTHAM W3 MIPUOPHUTETOB 00111eT0 00pa3oBanus. bomiee Toro,
nHpOpMaTHKa KaK YIeOHBIHN MpeMEeT, Ha KOTOPOM IIeJICHAIPaBIECHHO
bOpMHPYIOTCS YMEHUS U HaBBIKA Pa0O0THI ¢ HHPOPMAIIHEH, MOKET OBITh OJTHUM U3
BEYLIUX MTPEIMETOB, CIY>KAIINX TPUOOPETEHUIO yUaIMMHUCS WH()OPMAITMOHHOTO
KOMITOHEHTa 00LIey4YeOHbIX YMEHUN U HABBIKOB.

Hean — popmupoBanue U pazBuTue y 00y4aroIUXCsl UHTEUIEKTYaJIbHbBIX U
MPAKTHYECKUX KOMIIETCHIIMN B 001aCTH CO3AaHMsI TPOCTPAHCTBEHHBIX MOJIETIEH,
OCBOEHHE 3JIEMEHTOB OCHOBHBIX MPEANPOPECCUOHAIBHBIX HABBIKOB CIIEIUATNCTA
10 TPEXMEPHOMY MOJEIIUPOBAHHUIO.

Jl5ia peanuzanyy MOCTaBIEHHON 1M HEOOXO0IMMO PEIINTh CICAYIONINE 3aJa4u:
copmupoBarn:

MOJIOKUTEIBHOE OTHOLLEHUE K aJITOPUTMaM TPEXMEPHOT0 MOJIETUPOBAHMS;
npescTaBiIeHUEe 00 OCHOBHBIX HHCTPYMEHTAaX IPOrPaMMHOr0 oOecrieueHust s
3D-MonenupoBaHus;

chopmupoBaTh yMEHHUSA:

OPHUEHTHPOBATHCS B TPEXMEPHOM IIPOCTPAHCTBE CLEHBI,

3¢ (EeKTUBHO UCNOIb30BaTh 0a30BbIE HHCTPYMEHTHI CO3JJaHUSI OOBEKTOB;
MOJIU(ULIPOBATH, U3MEHATh U PEJAKTUPOBATh OOBEKTHI MM UX OTIEIIbHbIE
AIIEMEHTBHIL;

00BEIMHATH CO3TaHHBIE OOBEKTHI B (DYHKIIMOHATBHBIEC TPYIIIIHL;

CO3/1aBaTh MPOCThIE TPEXMEPHBIE MOJICIIH U paclieyaThiBaTh UX Ha 3d-mpuHTEpE
WJIA MOJIETTUPOBATH MX C TOMOIIBI0 3d-pyyKu;

dopma opraHuzanum: MOJyJIb sl OOyYArOIIMXCA MATHIX KIaCCOB.

3ansatus nposogarcs 1 pasza B Henento. Beero 34 gaca.

[ToaroroBka K 3aHATHIO MPEAYCMATPUBAET MOUCK HEOOXOAUMON HEIOCTAIOIIEH
uHGOpPMAIIMHU B SHIIMKJIONEANSIX, CIIPABOYHUKAX, KHUTAX, HA AJIEKTPOHHBIX
Hocutelsax, B Matepuere, CMU u 1. 1. IcTOUHUKOM HY:XHOI HHQOpMaLUA MOTYT
OBITh U B3pOCIIbIE: POJIUTENH, YBICUEHHBIE JIIOJU, a TAKXKE CTAPLIUE YUYalIHECs.

CDopMa 3aHATUN HallpaBJICHA HAd AKTUBU3aIllUIO MMO3HABATEIbLHOU ACATCIBHOCTH, HA
Pa3BUTHC TBOp‘-IGCKOﬁ AKTHUBHOCTH Y4YalllUXCA.

Kypc paccunTtan Ha HHIMBUAYAIBHYIO pabOTy KaX/I0ro 00y4aroerocs.

[lepBas mosioBUHA Kypca paccuntana Ha oOydyeHue 3d — nmporpamme u
BBITIOJTHEHUIO 33JJaHUS IPETIOKEHHOTO YUUTEIIEM.



Bropas nonoBuHa Kypca npenycMaTpuBaeT MHANBUIYAIbHYIO paboTy B
nporpamme tinkercad u neyats 00beKT Ha 3d — mpUHTEpE.

OO01mas xapakTepucTHKA MPOrpaMMbl MOAYJIs1 (Kypca)

- IOCTAHOBKA MPOEKTHOI 3a1a4M M X0/ padoThI HAJl Heil:

BrImomnHsis co3nanus mpoeKTa, yJalnuecs OCyIIeCTBIISIOT MOMCK HEOOXOAMMON
uHGOPMAIIUHU U yIaTCS CAMOCTOSITEIHHO €€ 00pabaThIBaTh.

Pe3ynbrathl paboThl IPEACTABISIIOTCS HHAUBUYAIBHO KXK/IBIM YUaIIUMCS B BUJIE
HareyaTaHHOTo Ha 3d-puHTEpE MPOAYKTA.

- popMAT ONHUCAHUSA NMPOEKTHOI0 NMPOAYKTA MOAYJIA (Kypca):

[To 3aBepieHUt0 pabOTHI HAJl TPOEKTAMU OPraHU3YETCS IPE3ECHTAIUS C
UCIIOJIb30BaHUEM CTEHIOB. Ha nmpe3eHTanuio NpuriamatTcs pOAUTENH, YUaluecs
IIKOJIBI.

B xome mpe3eHTanun yqamuyecs J0JDKHBI TPOASMOHCTPUPOBATh 3HAHUS, YMEHUS U
HABBIKH, TPUOOPETEHHBIE B MPOIIECCE peaTu3alii Y4eOHOro MPOEKTa, paccKa3aTh
0 TOM, KakuM 00pa3oM Iuia paboTa U 4TO ObLJIO CaMbIM 3aIIOMUHAIOIIUMCS B XOJI€
paboThI.

IInanupyembie pe3yJabTaThl 0CBOEHUS] IPOrPAMMbI MOAYJISL.

[Inanupyemsble pe3yabTaThl OCBOCHHUS MPOTPaMMBbI BKIIFOUAIOT CIIETYIOIINE
HanpaBiieHus: GOPMUPOBAHNE YHUBEPCATHHBIX YUCOHBIX ACUCTBHI (JIMYHOCTHBIX,
PEryJsiTUBHBIX, KOMMYHUKATUBHBIX, TO3HABATEIIbHBIX ), YUEOHYIO U
oOuenonb3oBaTenbekyto MKT-koMeTeHTHOCTh 00y4aronmxcs, OmbIT
UCCIIEIOBATENbCKOM U MPOEKTHOM I€ATEIbHOCTH, HABBIKH PAaO0THI ¢ HHPOpMALUEH.

JIuunocmmuoie pezyiomamol:

TOTOBHOCTB ¥ CLIOCOOHOCTH 00YYAIOMIMXCS K CAMOPA3BUTHIO;

MOTHUBAIUS JEATEIbHOCTH;

CaMOOIIEHKAa HA OCHOBE KPUTEPUEB YCHEITHOCTH 3TOU JIEATEIHbHOCTH;

HABBIKU COTPYHUYECTBA B PA3HBIX CUTYyAIUSIX, YMEHUE HE CO3/[aBaTh KOH(DIUKTHI
Y HaXOJIUTh BBIXO/IbI U3 CIIOPHBIX CUTYAaIIN;

ATUYECKUE UYBCTBA, MPEKIE BCErO JOOPOKETATEIHHOCTD U AMOITMOHAIILHO-
HPaBCTBEHHAsI OT3bIBYUMBOCTb.

Memanpeomemmbwle pe3yromamal:

Pezynamuenvie ynusepcanvhuvie yuednvie oeticmsusi:

OCBOEHHE CIIOCOOO0B peIIeHUs MPoOJIeM TBOPUECKOTO XapaKTepa B )KU3HEHHBIX
CUTYyaIUsX;

dbopMHupOBaHUE YMEHUHN CTaBUTH I1€JIh — CO3/ITaHNE TBOPUECKOU PabOTHI,
IJIAHUPOBATH IOCTUXKEHUE ITOM 111, CO3/1aBaTh HATJISIAHBIC TMHAMUYECKUE
rpadguaeckrne 00BEKTHI B TIPOIIECCE PAOOTHI;



OLICHMBAaHUE ITOJIYYaIOIIET0Csd TBOPYECKOr0 IIPOJAYKTa U COOTHECEHHUE €TI0 C
W3HAYaJIbHBIM 3aMBICJIOM, BBITIOJIHEHUE 110 HEOOXOIMMOCTH KOPPEKITNH JI00
MPOJIYKTa, JIMOO 3aMbICIIA.

llo3nasamenvHovle yHUBEpCATbHbLE YUeOHblE OeUCMBU:

CTPOUTH PACCYXJACHHUE OT OOINX 3aKOHOMEPHOCTEHN K YaCTHBIM SIBJICHUSIM U OT
YACTHBIX SIBJICHUH K OOIINM 3aKOHOMEPHOCTSIM, CTPOUTD PACCYK/IEHNUE HA OCHOBE
CpaBHEHUS MIPEJMETOB U SABJICHUM, BBIJEIISIS TIPU STOM OOIIME MPU3HAKH.
Kommynuxamusnvie ynusepcanvivle yuebHvle Oelicmeusi:

(bopMHpOBaHKE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOJIb30BAHUS
nH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

MOJITOTOBKA TpaUIeCKUX MaTepraaoB sl 3PPEKTUBHOTO BHICTYIICHUSI.

Ilpeomemmnuwie pe3yrovmamol:

VY4eOHbIi Kypc crIOCOOCTBYET JOCTHKEHUIO O0YUYaIOLUTUMUCS MPEAMETHBIX
pe3ynbraToB yueOHoro npeameta «MHpopmaTukay. Yyamuics NoayduT
yrayOnEHHbIE 3HAHUS O BO3MOXKHOCTSIX TOCTPOCHUS TPEXMEPHBIX MOJEIIEH.
HayuunTcst camocTosiTeNnbHO CO3/1aBaTh IPOCTBIE MOJIENH PEAJIbHBIX 0OBEKTOB.
JlocTnub MIaHUPYEMBIX PE3yJIbTaTOB IOMOTYT M€1arOrM4ecKue TEXHOIOTHH,
UCIOJIB3YIOIINE METO/IbI aKTUBHOTO 00y4yeHus. [IpumepamMu Takux TEXHOJIOTUN
SIBIITFOTCSI UTPOBBIE TEXHOJIOTHH.

BocnurarenpHsblil 3QdekT 1ocTUraeTcs o 08ymM ypoeHsM B3auMOAECHCTBUS — CBA3b
YYEHHKA CO CBOUM YYMTEJIEM U B3aUMOJICHCTBHUE IIKOJBbHUKOB MEX1y cO00il Ha
YpOBHE TPYIIIBI KPYXKKa.

OcymiecTBiseTCA MPUOOPETEHUE MIKOTbHUKAMHU:

3HaHUH 00 MHPOPMATHKE KaK YaCTH 0OIIEYeTOBEYECKON KyIbTYPhI, Kak (hopme
ONMCAHUS U METOJIE MO3HAHUS AEUCTBUTEIBbHOCTH, O 3HAYMMOCTH T€OMETPUU B
Pa3BUTUU LIUBUIM3AIMN U COBPEMEHHOTO OOIIECTBA;

3HAHUU O CIIOCO0aX CaMOCTOSTENBHOIO IOUCKA, HAX0XKACHUS U 00pabOTKU
uHbopmaIuy;

3HAHUU O NMPaBUIIAX KOHCTPYKTUBHOM rpynnoBOi padoThI;

HaBBIKOB KYJIbTYPhI PEUH.

Cucrema olleHKH 0CBOEHMSI IPOrPaMMbl

Cucrema OLEHKH MPENYCMATPUBAET YPOBHEBbIU NOOX00 K TIPEJICTABICHUIO
IJIAHUPYEMBIX PE3yJbTaTOB U HMHCTPYMEHTAPHIO JIJISI OLEHKHU UX JTOCTHKCHHUS.
CoriacHo 3TOMy MOAXO/Y 32 TOYKY OTCUETA MPUHUMAETCSI HEOOXOAUMBIH J1JIsI
MPOJIOJKEHUS 00pa30BaHUS U PEATbHO TOCTUTAeMblid OOJBITMHCTBOM YUaAITUXCS
OTIOPHBIN YPOBEHB 00pPa30BaTEIBHBIX JOCTHKCHUM.

JlocTIKEeHHE ATOTO OMMOPHOTO YPOBHS MHTEPIIPETUPYETCS KaK O€3yCIOBHBIN
y4eOHBIH ycrex peOéHKa. A OlleHKa HHIUBUIYyaTIbHBIX 00pa30BaTEIbHbBIX
JOCTKEHUN BEIETCA «METO/IOM CIIOKEHUS», IPU KOTOPOM (DUKCUpPYeETCA
JIOCTUKEHHE OMTOPHOTO YPOBHS M €TI0 MPEBBIMIEHUE. DTO MO3BOJISET MOOMIPATH
MPOJIBUKEHUS YUAIIUXCsl, BBICTPAUBATh UHANBUIYaIbHbBIE TPACKTOPUU JBUKECHUS
¢ Y4€TOM 30HbBI OM>KAMIIIEro pa3BUTHSL.



[Ipu oneHMBaHUYU JOCTHXKEHUHN TNIAHUPYEMBIX PE3yJIbTATOB UCIIOIB3YIOTCS
CIEyIOIue ghopmul, Memoovl U 6UObL OUCHKU:
— IIPOCKTHI, MPAKTUUECKUE U TBOPUYECKHE paOOTHI.

OobopynoBanmue:
HoyT0yK;

[Ipoekrop;
Oumn-naitn cepBuc tinkercad;

3d — mpuntep

Conepxkanune nporpammbl MOAYJISA (KYPCA)
Texnuka 0e30MacCHOCTH B KOMNIBIOTEPHOM KJ1acce. Uto takoe 3D TexHonorus?
Opranuzanuonsslie Borpockl. [IpaBuna TexHuku 0e30nacHOCTH Ha 3aHATHAX. Lenn
U 3a7a4d. IHCTpyMeHThI, HeoOXo1uMble it paboThl. [nanupyembie BUabI
JESITeNIbHOCTH U pe3yabTaThl. MicTopust Bo3HHUKHOBEHHS 3d TEXHOIOTHIA.

3D - mogesmpoBanue. [Iporpammsl.
3D — MoaenupoBaHUE U MeYaTh.

HN3y4yenune nporpammel tinkercad. O0yuenue.
Wzydenne nporpammel tinkercad. Peructpanus Ha caiire. [Ipoxoxaenre ypokos,
oOyueHne HavaJIbHBIM HAaBBIKOM MOJECITUPOBAHUS.

Co3nanue moaesu no 3aganuio yunress. IIpoekrupoBanue co6cTBeHHOM
Mojaeau. 3d-pucoBanue. Ileyars Ha puHTEpE

CaMocTOsTENbHOE MTPOSKTUPOBAHUE MOJIENEH HA 3aJaHHYIO TEMY. A TaKKe
co3manue coOcTBeHHOTO mpoekTa. Hactpoiika mpuntepa. [ledath cBOMX MPOEKTOB.

TemaTnueckoe MJIAHUPOBAHHE

No o/mt

Bcero Conepxxanue

[ara Tema yueOHOro 3aHATHA
4acoB NEATEIbHOCTH




[ln daxkr Teopernuec| [IpakTnuec
Kasi 4acTh | Kas 4acTh
1 Texnuka 0€30IaCHOCTH B 1 1
KOMIIBIOTEPHOM KJIacce.

BBenenue
2 UYto Takoe 3D TexHomorus? 2 1 1
3 3D - MogenupoBaHue. 1 1

[IporpaMmsL.
4 N3ydenune nporpaMmsl 10 10
tinkercad. O0yueHue
(mpoxoxkaeHue 00yJaroux

3aHITHI)
5 Co3nanue MOJIenu 1Mo 3aJJaHUI0 6 6

YUYUTES.
6 [IpoexkTrpoBaHue COOCTBEHHOM 10 10

Mozenu. 3d-pucoBaHnue.
7 [TpoekTrpoBaHue COOCTBEHHOM 4 4
moxenu. 3d-pucoBanue. [leuatsb
Ha MPUHTEPE
Hroro 34 3 31

AW —

JIutepatypa
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