


IHosicHUTEABLHAA 3AIIMCKA

JlononHuTenbHas — oOlIepa3BUBAIOIas  MporpaMMmMa  BHEYPOUYHOM  JIEATENILHOCTH  TeXHU4YeCKOM
HanpasieHHocTH «O0beMHoe MoeupoBanne 3D pyukoii» pazpaboTaHa Ha OCHOBE:

e  OepepanbHOro 3akoHa ot 29.12.2012 Ne 273 «O6 obpazoBanuu B Poccuiickoit denepanumny;

e mpukaza MuHoOpHayku ot 17.05.2012 Ne 413 «O0 yrBepkaeHUH QerepaTbHOTO TOCYIapCTBEHHOTO
00pa30BaTEIILHOTO CTaHAPTa CPETHETO O0IIero 00pa3oBaHUsMY,

e Ilpukaza MunuctepctBa mnpocsemeHusi Poccmiickoit ®eneparmu ot 31.05.2021 Ne 287 «O6
YTBEP)KICHUN (elepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTaHJApTa OCHOBHOTO OOIIEro
o0Opa3oBaHU.

e MeToM4ecKUX PEKOMEHAANH 110 HCIIOJIb30BAaHHIO U BKITIOUEHHUIO B COAEPIKaHUE MpoIecca
0Oy4YeHUs U BOCIIUTAHUS TOCYIapCTBEHHBIX CUMBOJIOB Poccuiickoii Deepariuv, HalpaBJICHHBIX THCEMOM
Munnpocserienus ot 15.04.2022 Ne CK-295/06;

e  MeToau4ecKux peKOMEHAANNH 0 YTOYHEHUIO IOHSATHS M COJICPKAHUSI BHEYPOUHOH JIESITETHHOCTH B
paMKax peaim3alii OCHOBHBIX 0011e00pa30BaTeIbHBIX TPOTPAMM, B TOM YHKCIIE B YaCTH MTPOEKTHON
NeATeTbHOCTH, HalpaBJIeHHBIX MUChbMOM MuHoOpHayku oT 18.08.2017 Ne 09-1672;

e Crpareruu pa3sutus Bocnuranusi B Poccuiickoit denepaunu Ha nepuon a0 2025 rona,
yYTBEpKIACHHOU pacnopsbkeHueM Ipasurenscta oT 29.05.2015 Ne 996-p;

e CII2.4.3648-20;

e CanlluH 1.2.3685-21;

e  OCHOBHOM 00pa3zoBaTeIbHOM MpOrpamMMBbl cpeaHero oomero oopazoBanus MKOVY «MenaBckas
COMI».

KoHnenmmu pa3BuTusi JONOJHHUTENBHOTO oOOpa3oBaHus Jered (yTBepkaeHa PacmopspkeHneM

[TpaBurensctBa Poccuiickoit deneparuu ot 04 centsops 2014 roga Ne 1726-p);

[Ipukaza MunucrepcrBa npocBemenust Poccun ot 9 Hosi0pss 2018 roma Ne 196 roma Ne 196 «O6
yrBepxkaenun  [lopsaka opraHumzandd W OCYLIECTBJICHHS  00pa3oBaTeIbHOM  ACSTEIBHOCTH IO
JOTIOTHUTEIBHBIM 0011€00pa30BaTeIbHBIM TPOrpaMMaM.

MeTroaudeckux peKOMEHAAMN 10 TPOCKTUPOBAHHWIO JIOTIOJHUTEIBHBIX OOIIEepa3BUBAIONTNX
nporpamMM (BKJIIOYasi pa3HOYpOBHEBBIC mporpaMmbl) oT 18.11.2015 Ne 09 3242.
AKTYAJIBHOCTD. Hacrosiel TonmoJIHUTEILHON 001epa3BUBAIOIICH MPOTPpaMMbl 3aKIIOYAETCS B TOM,
YTO HMHTEpPEC K M3YYECHHUIO HOBBIX TEXHOJOTHH Y IOJPACTAIOIIETO IOKOJICHUS WU Y POIUTEIHCKON
0OIIIECTBEHHOCTHU TOSBIISICTCS B HACTOSAIIEE BPEMS y)K€ B paHHEM IIKOJIBLHOM Bo3pacte. [loaTomy ceromns,
BBITIOJTHSSL COLIMATIbHBIN 3aKa3 O0IIECTBa, CHCTEMa JOTIOJHUTEIFHOTO 00pa30oBaHus J0/DKHA periaTh HOBYIO
po0JIeMy - IMOJArOTOBUTH MOAPACTAIOIIEE MOKOJIEHUE K KU3HH, TBOPUECKOU U Oy yiiel nmpoheccnoHaIbHOMU
JESTETHPHOCTH B BBICOKOPA3BUTOM HH(GOPMAIITMIOHHOM OOIIECTBE.

HEJAT'OTI'HYECKASA HEJIECOOBPA3HOCTD, HOBU3HA,
OT/IMYUTEJBHBIE OCOBEHHOCTH ITPOI'PAMMBI.
HpHOpHTeTHOﬁ 3ajaueu COBpCMCHHOfI KOHICIIINKY BOCIIMTAaHHUA SABJIICTCA MaKCHUMAaJIBHOC COHeﬁCTBHC
BOCIIMTAaHHUIO TBOp‘ICCKOﬁ JIMYHOCTU B YCJIOBHUSAX CY6'LGKTI/IBHO'J'II/IIIHOCTHOI‘O B3aMMOJACUCTBHUS II€Jarora ¢
pe6eHKOM. Hay‘IHO-TeXHI/ILIeCKI/Iﬁ mporpecc NUKTYCT HOBLIC Tpe6OBaHI/I$I K COACPIKAHUIO U OPraHU3aluu
O6pa3OBaTeJ'II>HOFO mnmpomnecca. Hamy MNOBCCAHCBHYIO JKU3HbL YXKXC HCBO3MOXHO TIIPCACTABUTH cebe 0Oe3
HOBEHIIINX I/IH(I)OpMaI_[I/IOHHO-KOMMYHI/IKaHI/IOHHHX TexHooruii. B O6pa3OBaTeHLHOM IIPOCTPAHCTBEC
HH(bOpMaI_[I/IOHHO-KOMMYHI/IKaI_II/IOHHBIe TCXHOJIOTUN  HUCIHOJIB3YKOTCI KaK CpCACTBAa HHTCPAKTUBHOI'O
O6y‘{eHI/I$I, KOTOPBIC MO3BOJIAAKOT MPCOA0JICBATE MHTCIUICKTYAJIbHYIO IMACCUBHOCTL, IOBBICUTH MOTHUBAIIUIO,
CTUMYJIMPOBATh IIO3HABATCIIbHYIO AKTUBHOCTDH JIeTeH. HpI/IMeHCHI/IC HHTCPAKTUBHOI'O 060py;10BaH1/151
OCYIICCTBJIACTCA B PA3JIMYHBIX HUI'POBBIX TCXHOJIOTHAX. 910 Pa3JIMYHLBIC Pa3BJICKATCIILHBIC, 06yqalonme,
pa3sBUBarOmue, AUArHOCTUYCCKHUE HIPBI. BLICTyrIaSI KakK CHCL[I/I(I)I/I‘-ICCKOC 06pa3Hoe CpCACTBO ITO3HAHUA
HeﬁCTBHTCHLHOCTH, I/I306p8.31/ITCJ'IBHaSI ACATCIIBHOCTb C IPUMCHCHUCM I/IH(I)OpMaI_II/IOHHBIX TEXHOJIOTUM UMEET
OTPOMHOC 3HAUCHHUC JIsI YMCTBCHHOI'O U IO3HABATCIIBHOI'O PAa3BHUTHA pe6eH1<a, a TaKKe uMeeT OO0JbIIoe
BOCIIMTATCIIbHOC U KOPPCKIUOHHOC 3HAUYCHUC. Hcnons3oBaHue B ACATEIbHOCTH COBPCMCHHOT'O TaJuKCTa —



3D pyyku — UMeeT CBOM MPEUMYIIECTBA: C MOMOIIBI0 JAHHOTO YCTPOHCTBA MOXHO CO31aBaTh UCKYCHBIE
y30pbl, OPUTHHAIBHBIE (PUTYPKH U YKPAILICHUs, MOACIHPOBATh M SKCIIEPUMEHTHPOBATh. M 3TO nuiib manas
9acTh TOTO, Ha YTO CIOCOOHBI aIUTHBHBIE Pydku. Kpome 3TOro, ycTpoMcTBO CYIIECTBEHHO pacIIupsICT
paMKH HM300pa3sUTEIBHOTO HCKYCCTBA: OHO MO3BOJIUT pEOCHKY pacHIMpUTh KPYro3op, pa3BUBAcT
IIPOCTPAHCTBEHHOE MBIIUIEHHE U MEIKYI0 MOTOPHKY PYK, a caMO€ TIJIaBHOE, 3TO H300pereHue OyneT
MOTHBUPOBaTh peOCHKA 3aHUMAThCS TBOPYECTBOM, IIPH OSTOM pPEOCHOK TMPUBBIKAET K padore C
BBICOKOTEXHOJIOTUYHBIMHU YCTpOCTBaMU. [leATeIbHOCTh MO MOJCIMPOBAHUIO CIIOCOOCTBYET BOCHHMTAHHIO
AKTUBHOCTH pe6eHKa B NO3HaBaTECIbLHOU ACATCIIBHOCTH, IMOBBIIICHWEC BHUMAHWA, PAa3BUTUC BOCIIPUATUA U
B006pa)KeHI/I$I, PA3BUTHUC MaMATHU U MBIIIJICHUA.

[Iporpamma nenurcs Ha 2 Moy (IO Bo3pacTam).

HEJIb:
q)OpMI/IpOBaHI/IC y I[eTefI OCTECTHYCCKOTO OTHOIICHUA, XYJIO)KGCTBeHHO-TBOquCKI/IX, KOHCTPYKTI/IBHBIX
CroCOOHOCTEN B MOJCIIUPOBAHUYU U M300pa3UTEIHHOM JIEATETHLHOCTH.

3AJJAYU:

Ooyuarowue: DopmupoBaTh CIOCOOBI 3pUTEIBLHOTO U TAKTUIHLHOTO OOCIEAOBAHUS PA3IMYHBIX 0OBEKTOB
Juig oOoramieHusi ¥ yTOYHEHHUS BOCIPHUSATHS OCOOEHHOCTEH UX (OpMBI, MPOMOPLMMA, LBETa, (PAKTYpHI.
PasButre TBOpYECKOrO MBINUICHHS NpH co3naHuu 3-D mopneneil. AHamn3 pe3yabTaToOB M IOMCK HOBBIX
pelIeHNu TPpU MOIETUPOBAHUU.
Pazeusaroujue: Yuuthb NeT€l HAXOIUTH CBA3b MEXAY NPEAMETAMU U SIBJICHUSMH OKPYXKAIOIIEr0 MUpa U UX
M300paKCHUSIMUA. YUYHUTh NIeTeH BUJIIETh IEIBHBIA XYyI0KECTBEHHBIH 00pa3 B €IWHCTBE HM300pa3UTEILHO-
BBIPA3UTENIBHBIX CPEACTB KOJOPUCTHUYECKOW, KOMIIO3MLMOHHOW M CMBICIOBOH TpPAaKTOBKU (0OydeHue
aHaM3y He JOJDKHO OIepexaTh (OPMUPOBAHME YMEHHS BOCIPHHUMATh XYJIO’KECTBEHHBIHM OOBEKT
HEpac4JCHEHHO, B FapMOHMYHOM EIMHCTBE BCEX COCTABJIAIOLIMX KOMIIOHEHTOB). Pa3BuThe HariasgHo-
00pa3HOTO U JOTMUYECKOT'O MBIIIICHHS], BHUMAHU S, BOCIIPHUSTHUS, TAMATH, MEJIKOH MOTOPHUKH PYK.
Bocnumamenwsnsie: CriocoOCTBOBaTh DPA3BUTHIO HHTEpECa K MOJEIMPOBAHUI0 M KOHCTPYHMPOBAHMIO.
IIpuBuBaTh HaBBIKM MOJENMPOBAaHUS dyepe3 pa3pabOTKy MporpaMM B  HPEAJIOKEHHOH cpene
KOHCTPYUPOBaHUsA. YTIyOJeHHe, 3aKpEIUIeHHE U IMPAKTHYECKOE NMPUMEHEHHUE 3IEMEHTApPHbIX 3HAHUH O
reomeTpudeckux ¢urypax. BbI3piBaTh y nerell MHTEpeC K COTBOPUYECTBY C BOCIHUTATENEM M APYrUMH
JNETbMHM IIPU CO3JaHUU KOJUIEKTHBHBIX KOMIO3MLIMHU. IloompsATe nereil BOIUIOIIATH B XYAOXKECTBEHHOU
(dopme CBOM MNpEACTaBJICHUS, MEPEKUBAHUS, UYBCTBA, MBICIH; MOAJEPKHUBATh JIMYHOCTHOE TBOPUECKOE
Hayano. [TposBisATh yBaXkeHHE K XyH0KECTBEHHBIM HHTEpecaM U paboTaM pedeHKa, OepexHO OTHOCUTHCS K
pe3ysIbTaTaM €ro TBOPYECKON JESTEIBHOCTH.

OPTAHU3AIIMOHHO-IIEJATOI'HYECKHUE YCJIOBUAL.

[IporpaMma mMeeT TEXHHUYECKOE HaIpaBlICHHWE, MPOBOJMTCS BO BHEYPOUYHOU aearenbHocTH. Ha
peanu3anuio MporpaMmMbl OTBOIUTCS 1 ac B Hepelnto (01HO 3aHATHE B Heaento no 40 muH.), Bcero 34 yaca B
roja. Hamonusiemocts rpymm 10 12 yenosexk.

HporpaMMa npeayCcMaTpmuBacT UCIIOJIB30BAHUC CIICAYIOIIUX q)OpM paﬁoTbI:

® ¢hponmanvrol - Nogava yaueOHOTo MaTepHasa Bcei rpymnre;

® UHOUBUOYANLHOU - CAMOCTOATENbHas paboTa OOydalOUIMXCS C OKa3aHHMEM IIearoroM MHOMOIIM MpU
BO3HUKHOBEHUHU 3aTPyJHEHUs, HE YMEHbIIass AaKTUBHOCTH OOYYaIONIMXCS M COAEUCTBYS BBIPAOOTKH
HaBBIKOB CaMOCTOSATENILHOU PaOOTHI.

® 2pynnoeotl - Koraa o0Oy4arolmMMCs MPEJOCTABISIETCS BOZMOXKHOCTb CAMOCTOSITENIBHO MOCTPOUTH CBOIO
JEATENbHOCTh Ha OCHOBE IPHUHIMIIA B3aUMO3aMEHSIEMOCTH, OLIYTUTh IIOMOILb CO CTOPOHBI APYr ApYra,
y4ecTb BO3MOXKHOCTH KaXJIOTO Ha KOHKPETHOM OJTale AeATelbHOCTH. Bc€ 3To cmocobcTByeT Oosee
OBICTPOMY M Ka4eCTBEHHOMY BBIMOJHEHUIO 3amaHuss. OcoObIM MpUEMOM TPU OPraHU3aMHM TPYMIOBON



(hopMbI pabOTHI ABISIETCS OPUEHTUPOBAHUE OOYJAFOIIMXCS HAa CO3/aHUE TaK HA3bIBAEMBIX MHUHHUTPYII WA

MOATPYII C YYETOM UX BO3PACTa U OTBITA PAOOTHI.

OXUNJAEMBIE PE3YJIBTATBI 1 ®OPMbI KOHTPOJISL.

JIuyHocTHbIe YY /| PeryasituBubie YY /| IHo3naBartenabHbie Y'Y [{ KomMmyHukaTuBHbIC
YV

1.Ilenuts u npunumaTth | 1.Opranus3oBbIBaTh cBoe | 1.0OpuentupoBatrbcs B | 1.YuacTtBoBarh B

crexytomue  0a3oBbie | pabouee MECTO 1oJ1 | y4eOHHUKE: OIIPENENATh | IMaJOre Ha YpPOKEe W B

LEHHOCTU:  «I00pO», | pyKOBOJCTBOM YUMUTEJIS. YMEHHMSI, KOTOpble OYyIyT | )KU3HEHHBIX CUTYalUsX.

(TCPICHHUL», KCEMbBI».

2.VBaxkarb K CBOEH
ceMbe, K CBOUM
POJCTBEHHUKAM,

Tt000Bb K POJAUTEIISIM.

3.0cBouTh poJsin
YUCHHKA;
¢dbopmMupoBanue
WHTEepeca (MOTHUBAITUH)

K YYEHHUIO.

4.01eHnBaTh
JKU3HECHHbIC CUTYallui
u MOCTYTIKH
CBEPCTHUKOB C TOYKH
3peHust
00L1eYeI0BeUeCKUX
HOPM.

2.0npenensith 1eJb

BBIIIOJIHEHUS 3aJlaHUM  Ha
3aHATH, BO BHEYPOYHOMU
JEeATEIbHOCTH, B

KU3HEHHBIX CUTYaIUSAX MOJ
PYKOBOJICTBOM II€/1arora.

3.0npenensth IJIaH

BBITIOJTHEHUST 3aJIaHUA  Ha
BHEYPOYHON JESITeNbHOCTH,
KU3HEHHBIX CUTYaIUSAX MOJ

PYKOBOJICTBOM TIeAarora.

4 Ucnonn30BaTh B CBOEH

JIEATEIIbHOCTH TPOCTEHIINE

pUOOPHI: JTMHEHKY,
TPEYroJIbkHUK © T.J. W
UCIIOJIb30BaHHE HOBOTO
000pyI0BaHUS.

chopmMupoBaHbl HA OCHOBE
N3YUCHUA JaHHOTO

paznena.

2.01BEUaTh Ha MpPOCTHIE
BOIIPOCHI,
HY>KHYIO HHPOpMAaIHIO.

HaXOoIUTh

3.CpaBHUBATh MPEIAMETHI,
OOBEKTHI: HaXOIUTh

o01ee U pa3audue.

4 I'pynniupoBaTh

MpeAMEThl, OOBEKTHI Ha

OCHOBE CYHIECTBEHHBIX

MPU3HAKOB.

5.IToxpoGHO
HepecKa3bIBaTh
MIPOYUTAHHOE WU
IPOCIYIIAHHOE;

OTIPEEIIATh TEMY.

2.01BeyaTh Ha BOIPOCHI
YUHTEIA, TOBApUUIEH IO

rpymnre.

2.Co0Omronars

IpoCTeMNIne HOPMBI
pedeBoro ATHUKETA:
3/10pOBaThCH,

IpOLIaThCs,
0J1aro/1apuTh.

3. Cnymath ¥ MOHUMATh
peub OpyTUx.

4.  VYwyacTBOBaTH B
pabote B mape.

B PE3YybTATC U3YUCHUA IIPOTPAMMBI:

K KOHILY roJa 06yquI/m y JeTel CIOXUTCS HHTCPEC K I/1306pa3I/ITeJ'ILHOI71 ACATCIIbHOCTHU, MOJCIIUPOBAHUIO U

KOHCTPYUPOBAHUIO, IMOJIOKUTCIBHOC 5MOIUOHAJIBHOC OTHOUICHHUE K HCI>’I, YTO IO3BOJIUT ACTAM CO31aBaTb

pa3Hoo6pa3Hble I/I306pa)KeHI/I}I n MOJACIIM KaK II0 3aJaHHuI0, TaK H II0 CO6CTBCHHOMy 3aMbICITy, pa3BUTHC
TBOPYECKOI'O B006pa)KeHI/IH " BBICIINX IICUXUYCCKUX (I)YHKI_II/Iﬁ

| Moayas 6-12 Jer.




YUYEBHO-TEMATHYECKHH ILIAH.

Ne Ha3Banue Tembl KousmnuectBo yacos ®opmsbl
/1 Bcero Teoper ITpaxkr. aTTeCTanuy,
KOHTPOJISI
1. TB ¢ 3D pyuxkoii 2 1 1 TeCT
2. BeInosHEHHE TUIOCKUX PHCYHKOB S 1 4 ITpakTuka
3. | Co3maHHe MIOCKHX IEMEHTOB H HX S 1 4 [IpakTuka
cOopka
4, CGopka Moienelt U3 OTHeTbHBIX 3 1 2 [IpakThKa
3IICMEHTOB
5 O6BeMHOE PHCOBAaHHE MOIENeit 10 3 7 Tect
6 Co3nanue opuruHanbHONH3D 9 2 7 [Mpoekt
MOJIeIH
UTOro 34 9 25
COJEPKAHHUE.

Tema 1. Texauka 6e3onacHocty pu padote 3D ropsiueit pyaxoit (2 4.)

[IpaBuna paboOThl W OpraHu3alysi padoyero Mecrta. 3HAKOMCTBO C KOHCTpyKimer ropsueit 3D pyukw.
[Ipenoxpanenue OT 0KOroB. 3anpaBKa v 3aMeHa TUIACTUKA.

Tema 2. BrimonHenune mwiockux pucyHkoB (54.). Beioop tpadaperos. PucoBanue Ha Oymare, riacTuke
i crekiie. dotorpaduposanue padot. OOCyx)aeHHE PE3yabTaTOB.

Tema 3. Co3maHue IIOCKUX 3JIEMEHTOB IS mocaeayromieit coopku (5 d.).

PucoBanue snemenToB o tpadaperam. ®otorpadupoanue padot. OOcyKaeHHEe Pe3yIbTaTOB.

Tema 4. COopka Mozeneld U3 OTACIbHBIX 37eMeHTOB (34.). DoTorpadupoBanue padot. OOCyxaeHHE
pE3yabTaTOB.

Tema 5. O6wvemHoe pucoanue mozeneil (10 4.). TexHonorus, oCHOBaHHas Ha OTBEPJIEBAIOIIEM
nonuMepe, He TpebyromieM HarpeBa. Koncrpykuus pydku. TexHuka 6€30mMacHOCTH IpH paboTe ¢ XOJIOAHON
3D pyuxkoii. O6semHOe prcoBanue. @oTorpaduposanue padbot. OOCyxaeHUE PE3YIbTATOB.

Tema 6. Co3ganue opuruHambHoi 3D moxmenu (9 4.). OCHOBHBIC MOHSATHSI MPOCKTHOTO IOIXOJA.
Beibop Tembl mpoekrta. Peanusanus mnpoektupoBanus. DotorpadupoBanue pabot. OOcyxkaeHHe
pE3yIbTaTOB.

qbopMa KOHTPOJIA U q)HKcaI_II/II/I PE3YJIbTATOB: Hauunas c TPETHEI'O 3aHATUA IPOBOJAUTCA OIIPOC O6y‘laeMHX
10 BOIIpOCaM IMPEAbIAYIICTO 3aHATHUA.

B xoHIe 3Tama MoaenupoBaHMs MPOBOAUTCS OOCYXKAEHUE PE3ylIbTaTOB MPOCKTHUPOBAHUS C OLIEHKOMH
pojeaHHo# paboThl. Bompockl, KOTOpbIe BOSHUKAIOT y 00YYaIOIINXCS, BBIHOCATCS Ha 0011ee 00Cyxk1eHHe
TaKXe B UAJIOroBoil popme pazbopa marepuaina. [loaroraBianuBaercst MOAENb Ul y4acTUE B KOHKYpCE.




METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME.

Ne Tema DopMa 3aHATHI KoHTpois ycBoeHus JuaaKkTHYeCKUH
n\n 3HAHUH, YMEHHUH H Marepual,
HABBIKH TeXHHYECKOoe
OCHAIleHNE 3aHATHI
1. Tb ¢ 3D pyukoit Pacckas memarora, CrnoBecHbIe, HarJISAHEIC, [Ipe3enTanus,
MPE3CHTALIHS UTPOBEIE. [IpoekTop, HOYTOYK
2 Bremmoanenue Pacckas nmemarora, KomnnexrupHele, [Ipe3enTanus,
TTOCKUX TIpe3eHTaINS, TPYIIIOBHIE [IpoekTop, HOYTOYK,
PUCYHKOB HarJsIHas MOJCITb 3D pyuxka
3 Co3nanue Pacckas memarora, KomnnexrupHele, [Tpe3enTanus,
TTOCKUX Tpe3eHTAaINS, TPYIIIOBHIE [IpoekTop, HOYTOYK,
2JIEMEHTOB M UX HarJsIHas MOJCITb 3D pyuxka
cObopka
4 C6opka Mozeneit Paccka3 nenarora, KonnexrusHsle, [IpesenTanus,
W3 OTACIBHBIX Mpe3eHTAaINS, TPYITIOBHIC [IpoekTop, HOYTOYK,
3JICMEHTOB HArJsTHas MOJCITh 3D pyuka
5 Ob6beMHOE Paccka3 nenarora, KonnexrusHsle, [IpesenTanus,
pHCOBaHUE Mpe3eHTAaINS, TPYIIIOBHIE [IpoekTop, HOYTOYK,
MoJelen Harasgagass MOJeb 3D pyuka
6 Co3znanue Pacckas menmarora, KomnexTuBHEbIE, [IpezenTanus,
opurnHaapHOM3D Mpe3CHTAINS, TPYIIIOBBIE, COBMECTHO C [IpoekTop, HOYTOYK,
MOJEINA HarJisiaHasi MOIEb POIUTEIISIMHU 3D pyuka

B koHue sranma MoaenupoBaHHsS MPOBOJUTCS OOCYXKICHHE pE3yJIbTaTOB MNPOEKTUPOBAHUSA C OIICHKOM

MpoiesIaHHO paboThl. BOompockl, KOTOphIE BOZHUKAIOT Y 00YJArOIIUXCsl, BRIHOCATCSI Ha 00111ee 00CyXIeHne

TaKke B JUaioroBoil popme pazbopa marepuana. [logroraBnuBaercst MOJeNb AJisl ydacTHe B KOHKypcax.
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https://make-3d.ru/articles/chto-takoe-3d-ruchka/

CIHIUCOK JIMTEPATYPBI:
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https://habrahabr.ru/company/masterkit/blog/257271/
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KasenapapHo-remaTudeckoe miaHuposanue 1 MmoayJnb

Ne | Jara Tema 3ansaTHA Kox- | [Ipumeuanue
BO
4acoB
Tema 1 Th 2
1 JlemoHcTpanms BO3MOYKHOCTEH, | 2 3HAKOMCTBO C  MpaBWjIaMH U
ycrporictBo 3D pyuku.  Texnuka TEXHUKOU 0€30MacHOCTH Mpu padoTe
6e3omacHocTH 1pu padore ¢ 3D pyuxoit ¢ 3-d pyukoii.
Tema 2 Ilnockue purypsi 5)
2 «Moti BecenbIit SPKUN MSTUUK 2 PucoBanue 3-d pyuxoii Ha Oymare.
3 «Mot¥i Becebli IPKAN MSTYUK» 2 PucoBanue 3-d pyukoii Ha miacTHKe.
4 «Moii Becemnblil SIpKUA MAYHK» 1 PucoBanue 3-d pyuxoil Ha crekie.
Tema 3 [linockue purypoi+coéopka 5
5 SIOJI0KO ¢ MUCTOYKOM 1 Co3znanue MIPEIMETHBIX
aNMUIMKATHBHBIX KApTHHOK W3 2-3
271eMeHTOB (510J10K0 U 1-2 mucTovKa):
COCTaBJIEHUE KOMITO3UIIIHI u3
TFOTOBBIX (Pa3HOPOHBIX) AIEMEHTOB.
6 Co3nganme  twiockod — Quryper 1o | 2 PucoBanue oOBambHBIX M KpPYIJIBIX
Tpadapety MPEeIMETOB: CO3JaHHE KOHTYPHBIX
«Oxepenbe 1 OpacieT» PUCYHKOB, 3aMbIKaHHE JIMHHUH B
KOJIBIIO.
7 Co3manme  miockod  ¢urypel 1o | 1 PucoBanune OBaNbHBIX W KPYIJIBIX
Tpadapety MPEeIMETOB: CO3JaHHE KOHTYPHBIX
«babouka» PUCYHKOB, 3aMbIKaHUE JIMHUM B
KOJIBIIO.
Tema4 Coopka 3
8 JloMa Ha Hamieit ynuie 3 Co3nanue MOJIETIU oMa u3
reomerpuueckux ¢uryp. Paszutue
MPOCTPAHCTBEHHOTO MBIILICHUS.
Tema 5 O0bemMHOe pucoBaHHe 10
9 Marmmaka. 3 Cosnanue 00beMHOM MOJIEU
MallMHBl [0 TOTOBOMY KOHTYDY,
pa3BUTHE MEJIKOM MOTOPHKH,
BHHUMaHHUS.
10 Crpoum OattHto. 3 3aKpeIIaTh  NPEACTAaBIEHUS O

reoMeTpu4eckoil (opme «KBaapaT.
VYnpaxsaTse B pas3InYeHnn
reOMEeTpUYecKuX (QUryp MO IBETY,
10 BEJINYMHE.




11 3a CHUHMMM MOpSIMH, 32 BBICOKMMH Co3nanue Monenu KopaOnuka Ha
TOpaMH. BOJIHAX.  3aKpelyieHHe  HaBBIKOB
pabotel ¢  pyukoil.  Pa3Butme
MMPOCTPAHCTBCHHOT'O MBIIIJICHHA.
Tema6 IIpoexT 9
12 B mupe ckazok 1 OOcyx1eHre mpoeKTa
13 B mupe ckazok 6 Co3znanue npoekra
14 B mupe ckazox 2 3amuTa mpoexkTa
Bcero 34




Il Moayas 13-15 Jer.
Y4eOHO-TeMaTHYeCKUH IIaH

Ne Hassanue teMbl KomnuectBo gacos @opMBI aTTECTALIUH,
n/m Bceero | Teoper | IIpaxr. KOHTPOJIA

1. TE ¢ 3D pyukoii 2 1 1 TeCT

2. BBIIOJIHEHHE TUIOCKUX PUCYHKOB 3 1 2 [IpakTuka

3. | Co3zjanue MIOCKMX DJIEMEHTOB U MX COOpKa 3 1 2 IIpakTuka

4, COopka MoieTIieil U3 OTICIBHBIX DJIEMEHTOB 6 1 5 ITpakTuka

5 O6BeMHOE PUCOBAHKE MOJIeNeit 15 3 12 Tect

6 Cosznanue opurnHaabHONU3D Monenm S) 1 4 IpoekT

UTO10O 34 8 26

B pesynbrare uzyuenus mnporpammbl: K KOHIy roga OOydeHHsS y JET€H CIIOXKHUTCS
WHTEpEC K M300pa3UTEIbHOU JEATEIHHOCTH, MOJICTUPOBAHUI0O U  KOHCTPYHPOBAHHIO,
MOJIO)KUTEIbHOE SMOLUMOHAIBHOE OTHOIIEHHWE K HEH, YTO TO3BOJHUT JETSIM CO3/1aBaTh
pa3zHooOpa3Hble M300pakeHUs U MOJIEIM KaK IO 3aJaHHI0, TaK M M0 COOCTBEHHOMY 3aMbICIy,
pPa3BUTHE TBOPUECKOTO BOOOPAKEHHS M BBICIIUX TICUXUYECKUX (DYHKITHIA.

COIEPXKXAHHUE.

Tema 1. Texauka 6e3onacHocty ipu padote 3D ropsiueit pydxoit (2 4.)

[IpaBuna paGoTel U opraHu3anms pabodero Mecrta. 3HAKOMCTBO C KOHCTpyKIuel ropsiueit 3D
pyuku. [IpenoxpaneHnue ot 0K0TOB. 3anpaBKa ¥ 3aMeHa IIacCTUKa.

Tema 2. Brimomnenue miockux pucyHkoB (34.). Beibop TpadaperoB. PucoBanme Ha
Oymare, utactuke uin crekie. @ororpadupoanue padbot. OOCykaeHHUE pe3yabTaTOB.

Tema 3. Co3manue MIOCKUX 3JIEMEHTOB ISl TIOCIeAyomel cOopku (3 4.).

PucoBanue snemenToB 1o tpadaperam. dotorpaduposanue padot. OOCyxaeHnE Pe3yabTaTOB.

Tema 4. COopka mojened U3 OTHEIBHBIX AMeMeHTOB (64.). dortorpadupoBanue padoT.
O6cyxnenue pe3ynbTatoB. [loAroTroBka B KOHKypcaM U OJIMMITHAAAM [0 MOJEITUPOBAHHUIO.

Tema 5. OOwvemMHOe pucoBanue wmozenerd (15 4.). TexHomorus, OCHOBaHHas Ha
OTBepJeBalolleM TmojauMmepe, He TpeOyromeM HarpeBa. KoHcTpykmus pydku. TexHuka
6e3omacHocTH Tipu padote ¢ xonoanoi 3D pyukoil. O6beMHoe prcoBanue. @otorpadupoBanue
pabor. OOcyxaeHue pe3yabTaTOB. YdYacTHe€ B Pa3IMYHBIX KOHKYpCax, CEMUHapax Mo
MozenupoBanuio 3D pyukoii.

Tema 6. Co3ganue opuruHaiabHOW 3D momenu (5 4.). OCHOBHBIC MOHATHS TPOSKTHOTO
noaxona. Beibop Ttembl mpoekrta. Peanuzanus mpoextupoBanusi. dotorpadupoBanue padoT.
O6cyxnenue pe3ynabTatoB. [loAroToBKa M 3alUTa MPOEKTa BBIMIOJHEHHOTO cpeacTBamu 3D
PYUKH.
dopma KOHTPOJIS U (PUKCAIINH pe3ylbTaToB: HaunHas ¢ TpeThero 3aHATHsI IPOBOTUTCS OIIPOC
00y4aeMBbIX MO BOMIPOCAM MPEIbIYIIETO 3aHATHS.

B xonue »srtama MOJCIIMPOBAHUA TIPOBOIUTCHA O6cy)K,Z[CHI/Ie pe3yiibTaTOB, IPOCKTOB,
CCMHUHAPOB, KOHKYPCOB, OJIMMIIMAZ IPOCKTUPOBAHHUA C OLICHKOM HpOﬂCHaHHOﬁ pa6OTBI,
OTBCYACM Ha BOIIPOCHI KOTOPBIC BOSHUKAIOT Yy O6y112lIOH_II/IXC${, BBIHOCATCA Ha 06U.ICC O6CY)KI[GHI/IC
TaKK€ B OUAIOTOBOM (bopMe pa360p Marepuaia. IloaroraBmuBaeTcss MOJAENbL IJIs y4acTuc B
KOHCYHOM ITPOCKTC.




METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME.

Ne Tema dopMa 3aHATHHI KoHnTpois ycBoeHus JuaakTHYecKH
n\n 3HAHUH, YMEHHUH H Marepual,
HABBIKH TeXHUYecKoe
OCHAILleHHe
3aHATHH
1. Tb ¢ 3D pyuxoit Paccka3s memarora, CrnoBecHbIe, HarJISAHEIC, [Ipe3enTanus,
IPE3EHTALNS UTPOBBIE. [Tpoekrop, HOYTOYK
2 Beimonnenue Pacckas nenarora, KosnextruBHbI€, IpynnoBbie IIpe3enranus,
IJIOCKUX PUCYHKOB npe3eHTalus, IIpoextop, HOYTOYK,
HarJIsiIHAs MOJIEITh 3D pyuka
3 Coznianue miIocKux Pacckas nenarora, KosnextruBHbIe, IpynnoBbie IIpe3enranus,
AJIEMEHTOB U UX npe3eHTalus, IIpoextop, HOYTOYK,
cObopka HarJisgiHasi MoJieNb 3D pyuka
4 C6opka Mozeneit u3 Paccka3 nenarora, KonnextusHsle, rpynnoBsie [IpesenTanus,
OTJIEbHBIX Mpe3eHTalus, [Ipoextop, HOYTOYK,
JJIEMEHTOB HarJisIHasi MoJieNb 3D pyuka
5 O6beMHOE Paccka3 nenarora, KonnextusHsle, rpynnoBsie [IpesenTanus,
PUCOBAaHHE MOJENEN Mpe3eHTalus, [Ipoextop, HOYTOYK,
HarJIsiTHAs MOJIEITh 3D pyuka
6 Co3znanue Pacckas menmarora, KosiekTuBHbBIC, TPYNIOBEIE, [IpezenTanus,
opurnHaapHOM3D Mpe3eHTaINs, coBMeCTHO ¢ pogutensimu | [Ipoekrop, HOYTOYK,
MOJEINA HarJsiaHasi MOIEb 3D pyuka

B KoHIle 3Tama MOJAETMPOBAaHUS TPOBOIUTCS OOCYKICHHE PE3YJIbTATOB MPOCKTHPOBAHUS C
OIICHKO¥ MpoJielaHHON paboThl. BOmpockl, KOTOphIe BO3HUKAIOT Y 00yJarOIIUXCsl, BRBIHOCITCS Ha
obmee oOCyXACHHE TakXke B nuaaoroBod (opme paszdbopa marepuana. IloaroraBmmBaercs

MOJECJIb )11 y4aCTUEC B KOHKYpCax.

CIIUCOK JINTEPATYPHI:
HNHTepHET-pecypcehl:
Jlns neparora:
https://make-3d.ru/articles/chto-takoe-3d-ruchka/

http://3dtoday.ru/wiki/3d pens/

https://mysku.ru/blog/china-stores/30856.html

. https://geektimes.ru/company/top3dshop/blog/284340/

. https://habrahabr.ru/company/masterkit/blog/257271/

. https://www.losprinters.ru/articles/trafarety-dlya-3d-ruchek

Juas1 o0yuarommxcs:

https://make-3d.ru/articles/chto-takoe-3d-ruchka/

http://3dtoday.ru/wiki/3d pens/

https://mysku.ru/blog/china-stores/30856.html

. https://geektimes.ru/company/top3dshop/blog/284340/

. https://habrahabr.ru/company/masterkit/blog/257271/

. https://www.losprinters.ru/articles/trafarety-dlya-3d-ruchek
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http://3dtoday.ru/wiki/3d_pens/
https://mysku.ru/blog/china-stores/30856.html
https://geektimes.ru/company/top3dshop/blog/284340/
https://habrahabr.ru/company/masterkit/blog/257271/
https://www.losprinters.ru/articles/trafarety-dlya-3d-ruchek
https://make-3d.ru/articles/chto-takoe-3d-ruchka/
http://3dtoday.ru/wiki/3d_pens/
https://mysku.ru/blog/china-stores/30856.html
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KanengapHuo-temaTuyeckoe mjiaHupoBanue 2 MOayJab

Ne | Tara Tema 3ansaTHSA Koa-Bo | Ilpumeyanue
4acoB
Tema 1 Th 2
1 JlemoHcTpanms BO3MOXHOCTEH, | 2 3HAKOMCTBO C TMpaBUJaMH U
YCTPOMCTBO 3D pyukwu. Texnuka TEXHUKOW O€30MacHOCTH TP
6e3omnacHocTH npu padote ¢ 3D pyuxoit pabote ¢ 3-d pydKoii.
Paccka3 o kypce, onumnuazgax,
KOHKypcaX,  3HaKOMCTBO  C
npasuiamu. [IpezeHranus.
Tema 2 Ilinockue purypsi 3
2 Pucynoxk no Beibopy. (Tpadaper) 1 PucoBanune 3-d pyukoit Ha
Oymare, IjacTUKe, CTEKIIe
3 3akpaluBaHue IIOCKON QUIypHI. 1 PucoBanue 3-d pyuxoii
4 I'Hom. 1 Pucosanmne 3-d pyukoii
Tema 3 Ilaockue purypoi+coopka 3
5 Kaprtunka no tpadapery. 1 Cosnanune MPEAMETHBIX
aNTUTIKATHBHBIX KapTUHOK U3 2-
3 DSIEMEHTOB  COCTaBJICHUE
KOMITO3UIIUU u3 TOTOBBIX
(pa3HOPOJHBIX) DJIEMEHTOB.
6 Coznanme miockoi ¢purypsl mo tpadapery | 1 PucoBanue OBaJIbHBIX "
«Oxepenbe 1 OpacieT» KPYIJIBIX TPEIMETOB: CO3JIaHUE
KOHTYPHBIX PHUCYHKOB,
3aMbIKaHUE JIMHUU B KOJIBLIO.
7 Coznanme miockoi ¢uryps mo tpadapery | 1 PucoBanue OBaJIbHBIX u
«baboukay» KPYIJIBIX TPEIMETOB: CO3/IaHUE
KOHTYPHBIX PHUCYHKOB,
3aMbIKaHUE JIMHUU B KOJIBLIO.
Temad4 Coopka 6
8 AOcTpaxius. 6 Co3nanue MOJIeJIEN u3
FEOMETPHUYECKHUX dburyp.
PazBuTHe  mpOCTPaHCTBEHHOTO
MBIIIIJICHHUS.
Tema 5 O0bemMHOe pucoBaHue 15
9 Ky6ux 1 Co3snanue 00beEMHOW MOJIENH 10
FOTOBOMY KOHTYpY, pa3BUTHE
MEJIKOH MOTOPHKH, BHUMAHHSI.
10 Ctpoum OatHto. 2 3aKpeIIATh MPEACTaBIEHUS O
reOMETPUIECKON tdopme
«KBaJpaT». YopaxHate B
pasIMYeHnu  TeOMETPUUYECKHX
¢Guryp no 1BeTy, Mo BeJIUYUHE.
11 Kauenn. 2 3akpernieHre HaBbIKOB pabOTHI €
PYUYKOH. Passurtue
IPOCTPAHCTBEHHOTO MBIIICHHSL.
12 Hap. 3 3akperieHre HaBbIKOB pabOTHI €
13 Koneco o603penus. 2 PYUYKOH. PazButue




14 Maker Oyny1ero. 3) IPOCTPAHCTBEHHOTO MBILUICHUS.
Tema6 Co3nanue OpUrHHAJbHOM 3D mopeu.

15 OO6cyxeHne 1 OOcyxKIeHre MpoeKTa

16 [TpoekTHas pabora 4 Co3nanue npoekra
Bcero 34




OLEHOYHBIE MATEPUAJIBI:

Nel.BxogHoii KOHTpPO.b B BHe TecTa: HazBaTh yacTu pyuxu u npasuia Th paGorsl ¢ Heil.

OTeepcTHe Ans 3arpyak HUTH Oteepctue pna kabens NUTaHMA |

7S

Wuan KaTop NUTaHuA

Wuan KaTop roToBHOCTH

KHonka BO3BpaTa NnacTuka

Perynatop Temnepatypesl

/ KHonka nogauw nnactuka
PerynsaTop ckopoctn |

Ne2. Tlpakruueckue 3ananusi. 1 BoiOpaTh U Ha3BaTh MJI0CKHE U 00bEMHBIE (PUTYPBI. 2
BbINOJHUTH 3aaHue 3D pyukoii.

B nape M3rotoBbTe NNOCKYH coUrypy n3
06BEMHOI

U :
f% BIe/ e
ALY

T e

NPAMOYTONDMMK Keagpar Kpyr TPEYrONbMMK  Napannenorpamm oBan

N[

Ky6 UMAHHAD

A Ans yero Ham MOTYT NpUroamnTbCAa 3TU 3HaAHUA ?



Ne3. TecT 1m0 TeMe PHCYHOK — MOATOTOBUTEJIbHBIN 3TAll MOACIHPOBAHMSA.
(IIpoMe:KyTOUYHBII KOHTPOJIb)

1.

[MpousBenenue rpadMKu, KUBOIMCH WA CKYJIBITYPhI HEOOJBIIUX pa3MepoB, OErjio u
OBICTPO MCTIOJTHEHHOE HAa3bIBACTCS

a) Pucynok

b) Habpocox

c) Ieizax

d) Drron
[TpousBeneHNe BCIIOMOTATEIIBHOTO XapaKTepa, OTPaHMYCHHOTO Pa3Mepa, BHIIIOJIHEHHOE C
HATYphl Ha3bIBACTCS

a) Dron

b) Komnosumus

c) Kouryp

d) Opnament
['maBHBINA BEAyIMI SIEMEHT KOMIIO3UIIUH, OPTaHU3YIOIINI BCE €€ YaCTH

a) Purm

b) Koutpacr

€) KoMmo3uiuoHHBIH [IEHT

d) Cumyst
XyI0KECTBEHHOE CPEJCTBO, MPOTHBOTIOCTABICHHE MPEIMETOB MO MPOTHBOIMOJIOKHBIM
Ka4yecTBaM

a) Konrpact

b) Purwm

c) Lser

d) Tou
[ToaroroBuTEIBHBIN HAOPOCOK /17151 OOJIee KPYITHOU pabOThI

a) Pucynok

b) Ockus

¢) Kommnozumus

d) Habpocoxk
B u300pasuTenbHBIX U JEKOPAaTHBHOM HCKYCCTBAaX IOCICIOBATEIbHBIA PSAI IIBETOB,
npeo0IIaaaoIInuX B IPOU3BEACHUH

a) I'amma

b) Kontpact

c) Kouryp

d) Cunyst
dopma Gurypsl WK MpeaMeTa, BUANMA Kak eMHas Macca, KakK IUIOCKOE MATHO Ha 0oJiee
TEMHOM WK 6oJiee cBeTIoM (oHe

a) LlBeroBencHue

b) Cunyst

c) Tou

d) OpnameHT
JIvHUsA, ITPUX, TOH — OCHOBHBIE CPEJICTBA XY0KECTBEHHOM BhIPA3UTEILHOCTH:

a) KuBomnucu

b) CxyabnTyps

c¢) I'paduxu

d) ApXHTEKTYpHI.
OO6nacTb M300pa3UTEIBHOTO HCKYCCTBA, B KOTOPOH BCE XYH0KECTBEHHBIC PUCYHKH —
rpapuueckue

a) I'paduxa

b) Xusomnuce



C) Apxutekrypa
d) Ckynsnrypa
10. Kak Ha3bIBaeTCsi PUCYHOK, LIEJIb KOTOPOTO - OCBOCHHE MPAaBUII M300paKCHUS, TPaMOTBI
M300pa3sUTEeIHLHOTOSM3bIKA
a) YueOHbII pUCYHOK
b) TexHuueckuii puCyHOK
c) TBopueckuii puCyHOK
d) 3apucoBka

OTBETHI

HROoo~NoaRr®DE
Oy T T T DO T

e

Kpurtepun oueHnBanus

9-10 6amnoB — «BBICOKHI YPOBEHb 3HAHUIN
8-5 6ayoB — «CpenHuil YpOBEHb 3HAHUIN)
4 v MeHee — «HU3KUH YPOBEHb 3aHHUID)



Ne4. Cocrapasiionme yactu 3D npunTepa. Onucath ¥ Ha3BaTh NPUHIKN PadoThI.

MeyaTatow,as ronoBKa
M YCTPOMCTBO Nogauu
naacTuka

Conno n cucrema
aKTUBHOrO

oxnaaeHusa B/1OK 231eKTPOHUKH

MoasukHan
nnatdopma

DIAGRAM

ILLUSTRATION:

@ LCD Screen
Exctruder
Nozzle
Power Supply
X-axis Motor
Mainboard
Z-axis Motor

@ Y-axis Motor

Platform

Feeder

NeS. Tect. O6bémHOe MogempoBanue (IIpoMe:kyrouHasi arrecTanus 2 MOJyroaue)

Mogens - aTo
1 BU3yasbHBINH OOBEKT;
2 CBOMCTBO MpoLEecca UM SIBICHUS;
3 ympoIeHHOe MpeCTaBlIeHUE O PealbHOM 00BbEKTe, MPOLIECCE WU SBICHUU;
4 mMatepuanbHblii OOBEKT.
2. MogenupoBanue, pu KOTOPOM peaibHOMY OOBEKTY IPOTHUBOIMOCTABIISIETCS €T0
YBEJIMYECHHAs WM YMEHbILICHHAs] KOTUS, HA3bIBAETCS
1 naeanbHBIM;
2 (opmanbHbIM;
3 MaTepUuanbHbIM;
4 MaTeMaTUYECKUM.
3. MogenupoBanue, Mpu KOTOPOM UCCIIEOBaHHE 00BEKTa OCYILIECTBISETCS MOCPEACTBOM
Mozenu, cOpMUPOBAHHOM Ha S3bIKE MATEMATUKH, Ha3bIBAETCS - 3TO
1 apudmeTnueckuM;2 aHAIOTOBBIM;
3 MareMaTU4ecK1M;4 3HAaKOBBIM.
4. MopenupoBaHue, OCHOBAHHOE Ha MBICJICHHON aHAIOTHH, Ha3bIBACTCS
1 MBICIICHHEIM;2 UCabHBIM;
3 3HaKkOBBIM;4 (pr3HUECKUM.



A

P wDnpR
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5. Kakas u3 Mojeneii He SIBJISIETCS] 3HAKOBOM ?

1 cxema;

2 My3bIKaJlbHas TEMA;

3 rpaduk;

4 pucyHOK.

6. Pe3uHOBas meTcKas UrpyIikKa - 3To

1 3HaKOBas MOJICIIb;

2 BepOaJlbHAst MOJICIb;

3 mMaTepuanbHas MOJICIIb;

4 KOMIIbIOTEpHAsI.

7. JluHamMu4eckass MOJAEIb - 3TO

1 0OJHOMOMEHTHBIH cpe3 M0 0OBEKTY;

2 u3MeHeHHe 00bEKTa BO BPEMEHH;

3 uHTerpajbHas cXema,

4 nerckast UrpyuIKa.

8. KowmmbrorepHast MOJIEINb - 3TO

1 nHbOpMAIIMIOHHAST MOJIEJTh, BBIPAXKEHHAS CIICIIUATLHBIMHU 3HAKAMU;
2 xomoOuHawmsa 0 u 1;

3 MoJienb, peaTu30BaHHAas CPECTBAMH MPOTPAMMHON CPEJIBI;

4 dusndeckas MOJICTb.

9. BepOanbHas MOJEINH - 3TO

1 xoMnbIOTEpHAsT MOJEIb;

2 uH(pOpMAaITMOHHAS MOJIeTTh B MBICIICHHOW MJTM Pa3TOBOPHOU (opMme;
3 uHpopmaMoOHHas MO/JIENb, BEIpaKEHHAs CTIEUAIbHBIMU 3HAKAMU;
4 MarepuasibHasi MOJIENb.

10. Yro aBusercs MOIEIBIO 00BEKTA SI0JIOKO?

1 mymnsik;2 Gpykr;

3 BapeHbe;4 KOMIIOT.

1BapuanT

1. Moaenb oTpaxaer:

BCE CYIIIECTBYIOIINE IPU3HAKH 00BEKTA

HEKOTOPBIC U3 BCEX CYIIECTBYIOIIUX

CYIIECTBEHHbIE TPU3HAKU B COOTBETCTBHH C IEJIbIO MOJACITUPOBAHUS

HEKOTOpHIE CYIIIECTBEHHBIE MTPU3HAKU 00BEKTa

2. B undopmanimoHHOM MOJICIIH KUJIOTO JI0Ma, MPEACTABICHHOW B BUC YepTeka (0OImuid BHI),
OTpa)KkaeTcs ero:

CTPYKTypa 2. LUBET

3. cTOMMOCTH 4.HaJIe>KHOCTD

3. UndopmaninoHHON MOIENbI0 00BEKTa HENB3sI CYUTATh OMUCaHUe 00BEeKTa-OpUruHaa;
C TIOMOIIIBIO MaTeMaTUYEeCKUX GOpMYyIT

HE OTpaXkarolllee MPU3HAKOB 00bEKTa-OpUruHaIa

B BUJIE IByMEPHOU TaOIHIIBI

Ha €CTECTBECHHOM S3BIKE

4. TlpuzHaHue Mpu3HaKa 00BEKTa CYIIECTBEHHBIM TP MOCTPOSHUH €r0 HH()OPMAIIMOHHON
MOJCIIH 3aBHCUT OT:

LETTU MOJICTUPOBAHUS

YHUCla MPU3HAKOB

pa3Mepa o0beKTa
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CTOMMOCTH 00BeKTa

5. B 6uonoruu knaccudukanus npeacraBuTeNeil ;)kuBOTHOTO MUpa MPECTaBIseT co00i MoIeNb
CJIEYIOILIEro BUJIA!

1. nepapxuueckyro 2. TaOIMUHYIO

3. rpaduueckyro 4. MaTEMaTHIECKYIO

6. CKOJIbBKO MOJIeNIell MO>KHO CO3/1aTh IIPU OMIMCAHUU 3eMJIU:

Ooee 4 2. MHOKECTBO

3.44.2

7. I'eorpaduyeckyro KapTy ClIeayeT pacCMaTpUBaTh, CKOPEE BCETO, KaK MOJIEIb CIIEIYIOLIETO
BHJIA!

MaTeMaTHYECKYIO

rpaduyeckyo

HepapXUUYECcKyIo

TaOIMYHYIO

8. B nH(popManinoHHON MOIe/IM KOMITBIOTEPA, MIPEJICTABICHHON B BUJIE CXEMBbI, OTPA)KaeTCs €ro:
BEC 2. CTPYKTypa

3. uBet 4. hopma

9. UrpymeyHas MalimHKa - 3T0:

TabJIMYHAasi MOJIEIb

MareMmarndeckas opmysa

HaTypHasi MOJIeNb

TEKCTOBask MOJIENb

10. K uH(pOpMAIIMOHHBIM MOJIEIISIM, OTTUCHIBAIOIITAM OPTaHU3AINI0 Y4eOHOTO TIpoliecca B IIKOJIE,
MO>XHO OTHECTH:

pacnucaHue ypoKOB 2. KIIACCHBIH KypHas

3. CIIMCOK y4aluxcs UIKOJIbI 4. IepedeHb MKOIbHBIX YUeOHUKOB

2 BapHMaHT

1. Uepapxuueckuit THI UHGOPMAIIMOHHBIX MOJIEICH PUMEHSETCS )1 ONMCAHUs psiaa
00BEKTOB:

00J1a1ar0UX OTMHAKOBBIM HA0OPOM CBOMCTB;

CBSI3U MEXY KOTOPHIMH UMEIOT IIPOU3BOJIBHBIN XapaKTep;

B OIPEACIICHHBIA MOMEHT BPEMEHHU;

pacmpeiensieMbIX 0 YPOBHSM: OT NMEPBOTO (BEPXHET0) A0 HUKHETO(IIOCIETHETO);
2. Mopenb 4yenoBeka B BUAE JETCKOM KyKJIbl CO3/JaHa C IENbIO:

W3Y4eHHUS 2. O3HAHUS

3. urpsl 4. pexknambl

3. CKoJIbKO MOJIeNiei MOYKHO CO3/1aTh IIpu onucanuu JIyHbI:

MHOJKECTBO 2. 3

3.24.1

4. MatemaTnueckas MOJenb 00OBEKTa - 3TO ONUCaHUe 00BEKTa-OpUTHHAIIA B BUJIE:
TekcTa 2. popmyn

3. cxeMbl 4. Ta0IUIBI

5. TabnuuHas nH(pOpMaIlMOHHAS MOIETh IPECTABIIAET COOO0I OMUCaHNEe MOACTUPYEMOTO
00BEKTAa B BUJIE:

COBOKYITHOCTH 3HaY€HUH, pa3MEIICHHBIX B TAOIUIIE

rpaduKoB, YepTeKel, pUCYHKOB

CXEM U JHUarpamm

CUCTEMBI MaTeMaTUYECKuX (popmyI
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6. K unciy MmareMaTH4eCKUX MO/JIEICH OTHOCUTCS:

¢dopmyna KopHEH KBaJpaTHOTO YpaBHEHUS

MWJIMLEUCKUNA TPOTOKOJ

IIpaBUJIa JOPOIKHOTO JIBUKEHUS

KYJIMHapHBIA peuenT

7. KoMmproTepHasi MUMUTAllMOHHAsI MOJEIb SJEPHOTO B3pbIBA HE I103BOJISET:
o0ecreunTh 6e30MacHOCTh UCCIIE0BATEICH

IIPOBECTU HATYPHOE UCCIIEJOBAHHE MTPOLIECCOB

YMEHBIIUTH CTOUMOCTh HCCIIEA0BAHUI

MIOJIyYUTh JAHHBIE O BIMSHUU B3pbIBA HA 37J0POBbE YEJIOBEKA

8. Maker ckenera uyejoBeKka B KaOMHETe OMOJIOTUHN UCTIONIB3YIOT C IEJIBIO:
00BsICHEHUS U3BECTHBIX (PAKTOB

MIPOBEPKHU TMIIOTE3

MOJIy4Y€HUS] HOBBIX 3HAHUI

UTPBI

9. C nomo111b10 UMUTAIITMOHHOTO MOJIEJIMPOBAHUSI HENb35 U3y4aTh:
MPOLECCHI MCUXOJOTHYECKOTO B3aUMOICHCTBHS JIFOACH

TPAeKTOPUU JBHKEHUS TUIAHET U KOCMUYECKUX Kopabieit
MHQISUOHHBIE MPOIIECCHI B TPOMBIIIIEHHO-3KOHOMHUYECKUX CHCTEMaX
TEIJIOBBIE MPOIIECCHI, MPOTEKAIOIINE B TEXHUUECKUX CHCTEMAX

10. B uadopmMaimoHHON MOJIEA aBTOMOOMIISA, IPEACTABIIEHHONW B BUE TAKOTO OMMUCAHU: "'TI0
p I , TIpe i

JIOpore, Kak BETEP, IPOMYAIICS JIUMY3UH'", OTpaKaeTCs €ro:
BEC

LBET

dhopma

CKOPOCTh

3 BapuaHr

1. BcraBbTe npornyiineHHoe ¢a0B0. "MOKHO y3HAaTh HE3HAKOMOTO YE€JI0OBEKa, €CJIU €CTh ... €r0

BHEIIHOCTH'":
1. miag 2. oncadue
3. MakeT 4. MyJsK

2. YnoOHee Bcero UCMHoIb30BaTh MPHU OMUCAHUH TPACKTOPUU JABHKEHUS 00BbeKTa (PU3NIECKOro

Tena) MHPOPMALMOHHYIO MO/JIEJIb CIIEYIOIIEro BUA:
CTPYKTYPHYIO 2. TaOJIUYHYIO
3. TekcToBYIO 4. rpaduuecKyro

3. Paciucanme ABWIKCHUS ITOC3I0B MOKET paCCMATPUBATHCA KaK ITPUMEP MOJCIIN CICAYIOLICTO

BHJIA!
HATypHOMU 2. TaOIMMYHOM

3. rpadudeckoit 4. KOMIBIOTEPHOU

4. B undopmanrioHHoi MoieH o0iaka, peICTaBICHHON B BUE YEPHO-0EIOro pUCyHKa,
OTpaXKaeTCA €ro:

BEC 2. BET

3. dopma 4. MIOTHOCTH

5. HpI/I OITMCAHWH BHCIIHCTO B A 00BeKTa yzL06Hee BCCT'0 UCIIOJIb30BaTh I/IH(i)OpMaI_II/IOHHYIO

MOJIENb CIEIYIOIEro BUA:
CTPYKTYPHYIO
rpadu4ecKyro
MaTeMaTHYECKYIO
TEKCTOBYIO
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6. Mojienb uenoBeka B BUJI€ MAHEKEHA B BUTPUHE Mara3suHa UCIOJIb3YIOT C LIEJIbIO:
IIPOJIAXKH 2. peKIambl

3. pa3BieueHus 4. ONMUCAHUS

7. K unciay TOKyMEHTOB, PEACTABIISIIOMUX CO00H HH(POPMAITMOHHYIO MOJIENb YIPABICHHS
rocy/1lapcTBOM, MOKHO OTHECTH:

Koncturynuto PO

reorpaguueckyro kapty Poccun

Poccniickuii cioBapp MOJIMTHYECKUX TEPMUHOB

cxemy Kpemuirs

8. PUCYHKH, KapTbl, YEPTEKHU, TUATPAMMBI, CXEMBI, TPAQHUKH MPEACTABIISIOT COO0H MOACIH
CJIEYIOIIEro BUJIA!

TabinyHble HH(OPMALIMOHHbIE

MaTeMaTH4eCKHe

HaTypHBIE

rpaduyeckue HHPOPMaIMOHHBIE

9. Iunamuueckast ”HGOPMAIIMOHHAS] MOJIEb - 3TO MOJIEIb, OTIMCHIBAIOIIAS:
COCTOSTHUE CHCTEMBI B OIIPEJICIICHHBIII MOMEHT BPEMEH!U

00BEKTHI, 00JIaJAr0ITNE OJMHAKOBBIM HAOOPOM CBOMCTB

MPOLIECCHI U3MEHEHHUS U PA3BUTHS CUCTEMBI

CUCTEMY, B KOTOPOH CBSI3M MEXAY 3JIEMEHTAMH UMEIOT ITPOU3BOJILHBIN XapakTep

10. I'eneanoruveckoe nepeBo AMHACTHH PropukoBUUel MpeACTaBIsIeT COO0M MOIETh
CJIEYIOIIEro BUJIA!

HATYPHYIO 2. HEPAPXUYECKYIO

3. rpadudeckyto 4. TAOITUIHYIO

OTBeTbI:

1BapnaHT: 3121122231
2BapnaHT: 4312112114
3BapnaHT: 2423221432
4 BapnaHT: 3332232321

10-8 «BbIcoKkHii YpOBEHDY
7-4 «Cpennuii ypoBeHb»

3 u menee «Huzkuii ypoBeHb»
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