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HHOACHUTEJBbHAA 3AIINCKA

[Tporpamma «3d - meyatb)» pa3paboraHa Al 00yUAIOIIUXCSl BOCBMBIX-/IEBSATHIX KIIACCOB.

MupoBass 1 OTE4ECTBEHHAsl SKOHOMMKA BXOJAT B HOBBIM TEXHOJOTMYECKHM YPOBEHb, KOTOPBII
TpeOyeT MHOro KauecTBa MOATOTOBKU HMH)KEHEpOB. B TO ke Bpemsl HeXBaTKa HMH)XEHEPHBIX KaJpOB B
HacTos1ee BpeMs B Poccun sBisieTcs cepbe3HbIM OTPpaHUUEHUEM AJIS1 PA3BUTHUS CTPAHBI.

Pemaromee 3HaueHue B paboTe HMHKEHEPA-KOHCTPYKTOpAa WM TPOCKTHPOBIIMKA HMEET
CIIOCOOHOCTH K MPOCTPAHCTBEHHOMY BooOpaxxeHu10. IIpocTpancTBeHHOE BOOOpaKeHHEe HEOOXOIUMO /ISt
YTEHUS YepTeXeH, KOrja U3 IUIOCKMX MPOEKUMH TpedyeTrcs BOOOpa3uTh MPOCTPAHCTBEHHOE TEJIO CO
BCEMH OCOOEHHOCTSIMH ero ycrpoictBa U (opmbl. Kak u nobast cnocoGHOCTb, IPOCTPAHCTBEHHOE
BOOOpaXeHUE MOXKET OBITh YIy4IIEHO YeJIOBEKOM IPY MOMOIIM NPAaKTUYEeCKUX 3aHATHH. Kak mokassiBaeT
NpaKkTHKa, HE BCE JIOAM MOTYT pa3BUTh INPOCTPAHCTBEHHOE BOOOpaKEHHE N0 HEOOXOIMMOMN
KOHCTPYKTOPY CTEIIEHH, II03TOMY OCBOEHHE 3D-MOJennpoBaHysl B OCHOBHOM CpeIHEN IIKOJIE NIPU3BAHO
CIIOCOOCTBOBATh MPUOOPETEHHIO COOTBETCTBYIOIIUX HABBIKOB.

JlanHast mporpamma JI0IOJHUTEIBHOTO 00pa30BaHUsl MOCBSIIEHA U3YYEHUIO POCTEUIIINX METO/I0B
3D-monenupoBaHus ¢ IOMOIIIBIO OHJIAlH cepBuca Tinkercad.

OCHOBHBIMH METOJJMYCCKUMHU TTOCOOUSIMU, HA OCHOBAHHH KOTOPBIX COCTaBlieHa mporpamma «3d-
11€4aTh) SBJISIOTCS:

1. I pucopves, /[. B. BHeypouHast NeATEIbHOCTh IIKOJIBHUKOB. METOIMYECKHiI KOHCTPYKTOP
[Tekct] : mocobue st yuurens / [1. B. I'puropses, I1. B. Ctenanos. — M. : [Ipocsemenue, 2010. — 223 c.
— (CtanmapTsl BTOPOTO MOKOJICHHUS).

2. Dopmuposanue yHUBEPCAIbHBIX YU€OHBIX JACHCTBUII B OCHOBHOM IIKOJE: OT JIEHCTBUS K
Mbiciii. Cuctema 3amanuii [Tekct] : mocobme st yuutens / moa pea. A. I'. Acmomoa. — M.
IIpoceemenue, 2010. — 159 c. — (CtannapTsl BTOPOro MOKOJIECHHUS).

AKTYaJIbHOCTDH JJaHHOW ITPOrpaMMBbI 3aKJI0YAaeTCs B TOM, YTO I MMOATOTOBKM JETEH K JKU3HU B
COBPEMEHHOM HH(OpPMAIIMOHHOM OOIIECTBE B MEPBYIO OYepe/lb HEO0OXOAWMO pa3BUBATh JIOTUYECKOE
MBIIIJIEHUE, CIIOCOOHOCTh K aHANM3y (BBIWIEHEHHIO CTPYKTYPbl OOBEKTa, BBISBICHHUIO B3aMMOCBSI3EH U
MPUHIIMIIOB OpraHU3alu). YMeHue aisi 00N MpeIMeTHOW 00JIaCTH BBIIEIUTh CHUCTEMY IMOHSTHUH,
IIPEICTaBUTh UX B BUJIE COBOKYITHOCTH 3HAUYMMBIX IMPU3HAKOB, ONNCATh aJTOPUTMbI TUIIMYHBIX ACHCTBUM
yAydIllaeT OPUEHTALMIO YeJIOBEKa B 3TOM MpPeIMETHOM 00JacTH M CBHIETENBCTBYET O €ro pa3BUTOM
JIOTUYECKOM MBIIIJICHHUH.

Monyne nHGOpPMATUKH B IIKOJIE BHOCUT 3HAUMMBIN BKJIaJ B (hopMHpoBaHHE MHPOPMAIIHOHHOTO
KOMIIOHEHTa O0I11ey4yeOHbIX YMEHHUI U HaBBIKOB, BHIPAOOTKA KOTOPBIX SBJISIETCS OJHUM W3 MPUOPUTETOB

ob1ero obpasosanusi. bonee Toro, nHpopmMaTHKa Kak y4eOHBIN MPeaIMET, Ha KOTOPOM IIe€JIeHAIPABICHHO
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(bopMHpYIOTCS YMEHHS M HaBBIKM pabOThI ¢ MHPOPMAIUEH, MOKET OBITh OTHUM M3 BEIYIIUX MPEIMETOB,
CIy’KaIllUX MPHOOPETeHNI0 00y4YaromuMuUcs MH(OOPMAIIMOHHOTO KOMIIOHEHTa O0Iey4eOHBIX YMEHHN U
HaBBIKOB.

Hean — ¢dopmupoBaHHe W pa3BUTHE y OOYYAIONIIMXCS WHTEUICKTYaJbHBIX M IMPAKTHUYECKUX
KOMIIETEHIIM B OOJACTH CO3JaHMsI MPOCTPAHCTBEHHBIX MOJEJCH, OCBOEHHE 3JEMEHTOB OCHOBHBIX
npeanpoQecCuOHaNbHBIX HABBIKOB CIICIUATUCTA MO TPEXMEPHOMY MOJEIMPOBAHUIO.

Jnis peanu3annu MOCTaBICHHOHN LETH HE0OXO0AUMO PEIIUTH CIETYIONINe 3adaum:

chopmupoBaTh:

o MOJIO)KUTEIIBHOE OTHOLICHUE K AITOPUTMAM TPEXMEPHOTO MOJICITUPOBAHUS;

o IpeACTaBIeHHEe 00 OCHOBHBIX HHCTPYMEHTAax IporpaMMHoro obecmedenus s 3D-
MOJICTTUPOBAHHS;

cpopMHpPOBATH YMEHUA:

o OpPUEHTUPOBATHCS B TPEXMEPHOM IPOCTPAHCTBE CLIEHBI;

o 3¢ (HEKTUBHO UCIIONB30BaTh 0a30BbIE HHCTPYMEHTHI CO3/1aHUS OOBEKTOB,;

o MOJUGUIMPOBATH, U3MEHATh U PEIaKTUPOBATh OOBEKTHI MIIM UX OTAEIbHbIE SJIEMEHTHI;
o O00BEIUHATH CO3/1aHHbIE 0OBEKTHI B (DYHKIIMOHAJIbHBIE TPYIIIIbI;

o CO3J1aBaTh MPOCTHIE TPEXMEPHBIE MOJICIIN M paclieyaTsiBaTh X Ha 3d-mipuHTEpE.

3anstus npooaarcs 1 paza B Heneno. Beero 34 yaca.

[ToaroToBka K 3aHATUIO MpeaycMaTpUBaeT MOMCK HEOOXOAMMOI HenocTaromeil nHpopManun B
SHIMKIIONEUSX, CIPaBOYHMKAX, KHUTaX, Ha HJIEKTPOHHBIX Hocutensax, B Murepuere, CMU u T. &
HcTounukoM HyX HOW MH(pOpMalUu MOTYT ObITH M B3pOCIbIE: POAUTENH, YBICUEHHBIEC JIIOAM, a TaKXKe
cTapiiie o0yJaronuecs.

Oco0eHHOCTH BO3PACTHOM IPYNIIbI JeTeil.

[TporpamMa yuuTBIBaE€T BO3PACTHBIE OCOOEHHOCTH OOYYAIOLIMXCA W MOITOMY MpeobIiafaronium
TUIIOM 3aHATHS SIBJISIETCS KOMIBIOTEPHBINA TPAKTHKYM.

CDopMa 3aHATHH HarpaBJICHAa Ha AKTUBHU3allHUIO MO3HaBaTEeIbHOMN ACATCIIBHOCTH, Ha Pa3BUTUC
TBOPYECKOH aKTHBHOCTH O0yYarOIINXCSL.

[Tporpamma paccurTaHa Ha HHIMBUAYAIbHYIO pabOTy KaXKI0ro 00yJaromerocs.

[lepBasi MOJOBMHA MPOTPaMMBI JIOTIOJHUTEIFHOTO 00pa30BaHMs paccuuTaHa Ha oOydeHue 3d —
porpaMMe U BBITIOJTHEHUIO 33aJaHUs, TIPEITIOKEHHOTO YUUTEIIEM.

Bropas  mosoBmHa ~ mporpaMmbl  JOTIOJHUTEIBRHOTO  00pa3oBaHHWS  TPEIyCMaTpUBAET

WHIMBHIyaIbHYI0 paboTy B mporpamme tinkercad u nmeuats o0bekt Ha 3d — mpuHTEpE.



O0mas xapakTepucTHKA NPOrpaMMbl

- IOCTAHOBKA NMPOEKTHOM 3a/1a4M M X0/ padoThI HA/Y Heil:

Beinonusss co3nanHus npoekra, 00ydaroliiecs OCyIECTBIIAIOT OUCK HE00X0AMMONH MHPOpMALUU
U Y4aTcsi CaMOCTOSITENIbHO €€ 00padaThIBaTh.

P€3yJIBTaTLI pa6OTLI NpCACTABIAIOTCA HWHAUBHUAYAJIBHO KaXXIbIM 06y‘IaIOH_II/IMC$I B BHJIC
HaleyaTaHHOro Ha 3d-mpuHTepe MpoIyKTa.

- ¢popMaT onUCAHMA TPOEKTHOT0 NMPOAYKTA:

ITo 3aBepuieHNIO pabOTHI HaJl IPOEKTAMH OPTaHU3YETCsl IPE3EHTALMS C UCII0Ib30BAHUEM CTEH/I0B.
Ha npe3eHTanuio npuriaamaroTcst pOJUTEIH, 00yJarouecs MKOJIbI.

B xone mpeseHtanum o0ydaromuecs A0JDKHBI TPOJAEMOHCTPUPOBATH 3HAHUS, YMEHUS U HAaBBIKH,
IpUOOpPETEHHBIE B MPOLECCE pealn3aliy y4eOHOro MpOeKTa, paccka3aTh O TOM, KaKUM 00pa3oM muia

pa60Ta M 4TO OBIJIO CAMBIM 3alIOMHMHArOMMMCA B XO€ pa6OTBI.

IVIAHUPYEMBIE PE3YJBbTATbBI OCBOEHUSA ITPOI'PAMMBI.
[Inanupyembie pe3ynbTaThl OCBOCHMSI TPOTpaMMbl BKIIIOYAIOT CJIACAYIOIIME HAIpPaBJICHUS:
(dbopMUpOBaHNE YHUBEPCATBHBIX YUEOHBIX ACHCTBUI (JTUYHOCTHBIX, PErYISITUBHBIX, KOMMYHUKATHBHBIX,
MO3HABATENbHBIX), YUeOHYI0 U 00IIenonb3oBarenbekyto MKT-KOMIETeHTHOCTh 00YyYaromuXCsl, OIMbBIT
HCCJICIOBATEIILCKON M MPOCKTHON JCSITEIILHOCTH, HABBIKK pa0O0ThI ¢ HH(pOpMAITUEH.
JIuunocmmuuie peynomamoi:
® TOTOBHOCTH U CHOCOOHOCTH O0YYAIOMINXCS K CAMOPA3BUTHIO;
®  MOTHBAIUS JCATEIHHOCTH,
® CaMOOLIEHKA Ha OCHOBE KPUTEPUEB YCIIELIIHOCTU ATON AESITENbHOCTH;
® HaBBIKM COTPYIHUYECTBA B PA3HBIX CUTYalMsIX, YMEHHUE HE CO37aBaTh KOH(JIMKTHI M HAXOIUTh
BBIXO/IbI U3 CIIOPHBIX CUTYaLIU;
® OTHYECKHE YYBCTBA, MPEXJE BCETO TOOPOXKEIATENTHHOCTh M AMOIMUOHATHHO-HPABCTBEHHAS
OT3bIBYMBOCTD.
Memanpeomemmubwie pe3yibmamol:
Pezynamusnvie ynusepcanvnuvle yuebHvie 0eticmeusi:
o OCBOEHHE CIIOCO00B pelIeHus MPodIeM TBOPUECKOTO XapaKTepa B )KU3HEHHBIX CUTYaIUsX;
. dbopMupOBaHHE YMEHUH CTaBUTh IIEIb — CO3JIaHUE TBOPYECKOW pabOThI, MIAHUPOBATH
JOCTIDKEHHE DTOM I1IEeJH, CO3/aBaTh HAIISIIHBIE IUHAMUYECKHe Trpaduyeckue OOBEKTHI B MPOIECCEe

padoThI;



o OLICHMBAHME IOJIyYAIOLIEroCsi TBOPUYECKOTO MPOIYKTa U COOTHECEHUE €0 C M3HAYAIbHBIM
3aMBbICJIOM, BBIIIOJTHEHUE 110 HEOOXOJUMOCTH KOPPEKIMH 100 MPOAYKTA, TM00 3aMbIcia.

IlosnasamenvHuvie ynusepcanvhvlie yuebnvle 0eucmeus:

o CTPOUTH PACCYXKACHUE OT OOLIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBICHUSM M OT YaCTHBIX
ABIICHUA K OOIIMM 3aKOHOMEPHOCTSIM, CTPOMTH PACCYXKIEHHE Ha OCHOBE CpPaBHEHHS NPEIAMETOB U
SIBJICHH, BBIJEIISAS TIPU 3TOM OOLIHE TPU3HAKH.

Kommynuxamuenvie ynugepcanvhvie yueoHvle 0etcmeus:

o (bopMHpOBaHKE U PA3BUTHE KOMIIETEHTHOCTH B 00JIaCTH UCIOJIb30BAHUS HHPOPMALIMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTHH;

o MIOJIrOTOBKA I'paMueCcKuX MaTepuasioB JUIsl 3 (HEKTUBHOTO BBICTYIIJICHHUS.

Ilpeomemmnuie pesynvmamal:

JocTmwkenne o0ydJaronMMUCS TPEAMETHBIX pe3ylbTaToB ydeOHoro mpenmera «MHbopMaTHKay.
OOyuarommiicss TMOJXYYHUT YriyONEHHBIE 3HAHHUS O BO3MOMKHOCTSIX MOCTPOSHHS TPEXMEPHBIX MOJIEICH.
Hayuurcs caMoCcTosTeNNbHO CO3/1aBaTh IPOCThIE MOJAETH pealbHBIX OOBEKTOB.

JlocTnyb IUIAaHUPYEMBIX PE3YJIbTATOB IIOMOIYT II€IarOTM4E€CKHE TEXHOJOTHH, HCIIOJIB3YIOLNE
METO/Ibl aKTUBHOT'O 00yueHus. [IpumMepamu TakuX TEXHOJIOTHH SIBISIFOTCSI UTPOBbIE TEXHOJIOTUH.

Bocnurarensubiii 3dekt mocturaercs mo 08ym yposHam B3aUMOACHUCTBUS — CBSA3b YUCHHKA CO
CBOMM YYMTEJIEM U B3aUMOJICHCTBUE IIKOJILHUKOB MEXly COOO0M Ha YpOBHE IPYIIIBI KPYKKA.

OcymiecTBisercss NpUOOpeTeHUE MIKOJIbHUKAMU:

e 3HaHMM 00 MH(pOpPMATHKE KaK YacTH OOIIeueI0BEUECKON KYIbTYphl, Kak (opMe OmucaHus u
METOJIE€ TIO3HAHMSI IEHCTBUTEIBHOCTH, O 3HAYMMOCTH F€OMETPUH B Pa3BUTUU LUBUIM3ALUN U
COBPEMEHHOT0 00I11eCTBa;

e 3HaHMI 0 crioco0ax caMOCTOSATENBHOIO MTOMCKA, HAXOXKACHUS 1 00paboTKK MHPOpMaLUY;

e 3HaHMH O MpaBUJIaX KOHCTPYKTUBHOM IrpyNIOBON paboThI;

® HABBIKOB KYJIBTYPBI pCUH.

CUCTEMA OLIEHKHN OCBOEHMUS ITPOT'PAMMBI
Cucrema OLIEHKM TPEAyCMaTpPUBAET )VPOBHEBbili NOOX00 K TPEICTABICHUIO IUIAHUPYEMBIX
pe3yabTaTOB M MHCTPYMEHTAPHUIO ISl OLIEHKUM WX JAOoCTHkeHUs. COriliacHO 3TOMY MOAXOAY 3a TOYKY
oTcuéTa TPUHUMAETCS HEOOXOMUMBIA M TPOAODKEHUs OOpa3oBaHMsI W pPeajbHO JOCTUTAaEMBIid

OO0JIBIIMHCTBOM O0YYaIONINXCs OMIOPHBINA YPOBEHb 00pa30BaTENbHBIX JOCTUKEHHI.



JlocThKeHHe 3TOr0 OMOPHOTO YPOBHS WHTEPIPETHPYETCS KakK O€3yCIOBHBIA YYEeOHBINM ycIex
pebEHka. A OICHKAa WHAWBHIYAJIBHBIX 00pa30BaTENbHBIX TOCTHIKEHUH BENETCS «METOJOM CIIOXKCHHS,
P KOTOPOM (PHUKCHpYyeTCs JOCTHIKCHHE OIIOPHOIO YPOBHS W €ro IPEBBbIINICHUE. OJTO IO3BOJISICT
MOOIPATh TPOABMKCHUS OOYYaIONIUXCsI, BBICTpAaWBaTh HHIWBUIyaJIbHBIC TPACKTOPUU JIBMDKCHHUS C
y4€TOM 30HBI OJMIKAMIIEro pa3BUTHSL.

[Tpu olleHMBAaHUU TOCTHOKEHUH TIAHUPYEMBIX PE3YIbTaTOB HMCIONB3YIOTCS CICIYIOIUEe ghopmal,
Memoobl U 6UObL OUECHKU .

— IPOCKTHI, IPAKTHYECKHUE U TBOPUCCKUE pa6OTBI.

OobopynoBanue:

. Hoyr0yx;

. [IpoekTop;

. Oumnnaiin cepsuc tinkercad;
. 3d — npunTep

COILEPKAHUE ITPOI'PAMMBbI

TexHuka 0e30aCHOCTH B KOMIIbIOTEPHOM KJacce. Uro Takoe 3D TexHonorus?

OpranuzanuonHsie Bompockl. [IpaBuna TexHuku Oe30omacHOCTH Ha 3aHsATHsAX. Llenu u 3amaum.
NuctpymenTsl, HeoOXxoaumbie st paOoThl. [Imanupyembie BUIIBI I€ATEIBHOCTH U pe3yabTathl. McTopus
BO3HUKHOBEHUs 30 TEXHOIOTHIA.

3D - mopennpoBanue. IlporpamMmmsl.

3D — monenupoBaHue U TIEYaTh.

H3yuenne nporpammel tinkercad. O6yuennue.

Nzyuenne mnporpammsbl tinkercad. Perucrpamus Ha caiite. IIpoxoxaeHue ypokoB, oOyueHue
HayaJbHBIM HABBIKOM MOJIETUPOBAHUSI.

Co3nanue moaequ mno 3aganuio yuumrenas. IlpoexTmpoBanme coOcTBeHHOM Mmoaeau. 3d-
pucoBanue. [leuaTs Ha NpUHTEpe

CamocTosiTeTbHOE MPOSKTUPOBAHWE MOJENeH Ha 3aJaHHYI0 TeMmMy. A Takke CO3/laHue

COOCTBEHHOT'O IMPOCKTA. HaCTpOﬁKa IIpUHTCPA. IIeuats cBOMX ITPOCKTOB.



TEMATHYECKOE INTAHUPOBAHHUE

Coneprkanue 1eaTeIbHOCTH

No ni/mt Tema yueOHOTO 3aHATHS Bcero vacos
Teopernuecka | [IpakTuueckas
S 9acTh 4acTh
1 TexHuka 0€30MacHOCTH B KOMITBIOTEPHOM 1 1
KJ1acce. BBenenue
2 Uro takoe 3D texHonorus? 2 1 1
3 3D - monenmupoBanue. [IporpamMMmel. 1 1
4 Nzyuenune nporpammel tinkercad. OOydeHue 10 10
(mpoxorkJieHNe 00yJaroMX 3aHATUH)
Co3naHue MOAEIH 110 3aJaHUI0 YUUTEIs. 6 6
[IpoexTrpoBanue codcTBeHHON Moenu. 3d- 10 10
pHCOBaHHUE.
7 [IpoekTupoBanue coocTBeHHOM MoenH. 3d- 4 4
pucoBanue. [leuaTs Ha mpuHTEpE
Htoro 34 3 31
KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE
Coneprxanue NesaTeaTbHOCTH
Ne /i Tema yueOHOTO 3aHITHS Bcero gacos
Teopernuecka | [IpakTnueckas
g 4acTh 4acTh
1 TexHuka 0€30MacHOCTH B KOMIIBIOTEPHOM 1 1
Kjacce. Beenenue
2 Yro takoe 3D texHoMOTMA? 2 1 1
3
3 3D - monenupoBanue. [Iporpammel. 1 1
4 W3zyuenue nporpammsl tinkercad. OGyuenue 10 10
(mpoxorkJieHNe 00yJaronX 3aHATUH)
Coznanue MoAenu 1o 3aJaHUI0 YUUTEIS. 6 6
[TpoexTrpoBanne codcTBeHHON Moenu. 3d- 10 10
pHCOBaHHE.
7 ITpoexTrpoBanue cobcTBeHHON Mojenu. 3d- 4 4
pucoBanwue. [leuaTs Ha mpuHTEpE
Hroro 34 3 31




CIIUCOK JIMTEPATYPbI

Jlureparypa

1. ITerpor M.H., MonoukoB B.I1. / Komnstotepnas rpaduka (+CD). — CII6: ITutep, 2012 —
736 c.: ni.

HNHuTepHeT-pecypcesl

1. I'puropses, /1. B. Metoanyeckuii KOHCTPYKTOP BHEYPOUHOM NEATETBHOCTH IIKOJIEHUKOB /
. B. I'puropses, I1. B. Crenanos. — Pexxum noctyma : http://www.tiuu.ru/content/pages/228.htm

2. ®denepalibHbIN rOCyAapCTBEHHBIM 00pa30BaTENIbHbII CTaHIAPT OCHOBHOTO O0ILIEro
obpasoBanus. — Pexxum noctyna : http://standart.edu.ru/catalog.aspx?Catalogld=2588

3. http://www.3dstudy.ru/

4. http://www.3dcenter.ru/

5. https://www.tinkercad.com/
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JIner KoppeKTHPOBKHU padoyeil MporpaMmbl

Tema ypoka

Jara nmo
IUIAHY

JlaTta mo
dakry

puunna
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