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IMosicHuTEIBLHAS 3aIHCKA

JlononuurtenbHas 00IIepa3BUBAOIIAs IpOrpaMMa TeXHMYecKoil HampasieHHOcTH «3D
MOJeJIMPOBaHue» pa3padoTaHa Ha OCHOBE:

®enepanbHoro 3akoHa oT 29 nexadbps 2012 roma Ne 273-03 «O06 o6pa3oBaHuU B
Poccuiickoit denepanun»;

KoHumenmun  pa3BUTHA ~ JONOJHUTENBHOTO  OOpazoBaHWs  jaered  (yTBepXaeHa
Pacnopsoxkenuem IlpaButensctBa Poccuiickoit @eneparu ot 04 centsiops 2014 roga Ne 1726-
p);IIpukasa Munucrepcta npocsetienus: Poccun ot 9 HosiOps 2018 roga Ne 196 roma Ne 196
«O6 ytBepxxaenun Ilopsaaka opraHu3aluy U OCYIIECTBIEHUS 00pa30BaTENbHON EATEIbHOCTH
0 JIOTIOJTHUTEIIBHBIM 00111e00pa30BaTEILHBIM IPOrpaMMam».

MeToauueckux peKoMeHAaul o IIPOEKTUPOBAHUIO JIOTIOTHUTEIbHBIX

o011epa3BUBAIOIIMX MIporpamMm (BKJIIOYasi pa3HOypoBHEBbIE mporpaMMsel) oT 18.11.2015 Ne 09
3242.
AKTYAJIBHOCTb. Hacrosmeii  10MOJHATENBHONH — OOIEpa3BUBAIONIEH  IPOTPAMMBI
3aKJII0YaeTcs B TOM, YTO HHTEPEC K M3YUYEHHIO HOBBIX TEXHOJIOTMH Yy IOJpacTarollero
MOKOJICHUSI U Y POAMTENBCKON OOIIECTBEHHOCTH TOSBIIECTCS B HACTOSIIEE BPEMS yXKEe B paHHEM
LIKOJIBHOM Bo3pacTe. [103ToMy cerojHs, BBINONHAS COLMAJIbHBIN 3aKa3 oOIIecTBa, CHCTEMA
JIONIOJIHUTEIBHOTO  00pa3oBaHMs JOJDKHA pellaTh HOBYHO MpoOsieMy - TOATOTOBUTH
MojpacTaroliee IMOKOJIEHHEe K IKM3HU, TBOpUecko M Oyayuieil npodeccruoHaabHOU
JeSITETLHOCTH B BEICOKOPA3BUTOM MH(POPMALIMOHHOM OOIIECTBE.

HNEJAT'OT'HMYECKAS HEJECOOBPA3ZHOCTDb, HOBU3HA, OT/IMYUTEJIBHBIE
OCOBEHHOCTHU ITPOT'PAMMBDBI. IIpuopureTHON 3amadeli COBPEMEHHOM KOHUEMINN
BOCTIMTAHHS SIBIIIETCS MaKCHMAaJbHOE COJCHUCTBHE BOCHHUTAHUIO TBOPYECKOM JMYHOCTH B
YCIOBHUAX CYyOBEKTHBHO-IMYHOCTHOTO B3aWMOJICHCTBHA Tiemarora ¢ pedenkom. Hayuno-
TEXHUYECKUH Tporpecc AUKTYeT HOBBbIE TpeOOBaHMS K COAEP)KAHUIO M OpraHU3aluU
oOpa3oBaTesibHOrO npolecca. Hairy moBceiHEBHYIO )KHU3Hb YK€ HEBO3MOXHO IPEACTaBUTH cebe
0e3 HOBeHmMX WHPOPMAMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH. B  oOpa3oBaTensHOM
MPOCTPaHCTBE MH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH UCTIONB3YIOTCS KaK CpeACTBa
WHTEPAKTUBHOTO  OOYyYeHHUS, KOTOpbIE TO3BOJSIIOT MPEOJ0JIEBAaTh  HHTEIUICKTYaJIbHYIO
MIACCUBHOCTb, TOBBICUTh MOTHBALIMIO, CTUMYJIHPOBATH IO3HABATENIbHYIO AKTUBHOCTH JIETEH.
IIpuMeHeHre HHTEpaKTUBHOIO OOOpPYIOBAHUS OCYIIECTBISETCS B PA3JIMYHBIX HUIPOBBIX
TEXHOJOTUSAX.  OTO  pa3jiM4yHble  pas3BleKaTelbHblE,  OOydaroumue,  Pa3BUBAOLIUE,
nuarHoctuaeckue urpel. C AETbMU TaKWE€ WTPHI MCIIOJB3YIOTCS MPEUMYIECTBEHHO C IIEINBIO
pasBUTHUSA IICUXMYECKUX IPOLECCOB: BHUMAaHMs, MaMATH, MbIIUIEHUA. B craHoBIeHHH
CHOCOOHOCTH K TBOpPYECTBY peOeHKa o0cobast pojib OTBOAMTCS MCKYCCTBY, XYIOXKECTBEHHBIM
BUJAM JEATENBHOCTH, KOTOPbIE 3aHUMAIOT Ba)KHOE MECTO B IIpoliecce BOCHHUTaHus. BeicTynas
Kak crenupuyeckoe oO0pa3HOE CpEeNCcTBO MO3HAHUS JCHCTBUTENBHOCTH, HW300pa3uTesibHa
JEeSITETLHOCTh ¢ IPUMEHEHHEM MH(OPMAITMOHHBIX TEXHOJIOTUH MMEET OrPOMHOE 3HAYCHHE IS
YMCTBEHHOI'O U MO3HABATEIbHOTO Pa3BUTHs peOCHKa, a TaKKe UMEeT OOJIbIIOE BOCTIUTATEIbHOE
U KOPPEKIHMOHHOE 3HaueHHe. BaxHO M TO 00CTOSTENBCTBO, YTO PEOEHOK B MPOAYKTHUBHOM
NESATEIbHOCTH  ONUPAETCS] OJHOBPEMEHHO HA HECKOJBKO AaHAJIU3aTOPOB  (TaKTHIbHOE
BOCIPUATHE, 3PUTEIBHOE M CIIyXOBOE), YTO TAKKE OKAa3bIBACT IOJOKUTEJIbHOE BIIMSIHHUE Ha
pazButue pedeHka. VIMEHHO TBopYecKas MAESATENbHOCTbh YEJIOBEKAa JEJaeT €ro CyIIECTBOM,
oOpalIeHHbIM K OyIylieMy, CO3WAAIONUMM €ro M BHJIOM3MEHSIOIIUM HacTosIIee. YUYUThIBas
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BBIIIEU3JI0’)KEHHOE, €CTh  OCHOBAaHMS  YTBEP)KIaTh, 4YTO  HCIOJb30BAHME  HOBEHIIMX
MH(OPMaIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTMIl CHOCOOCTBYET TMOBBILICHUIO KadyecTBa
00pa30BaTENILHOTO TpoLecCa B COBPEMEHHOH 00pa30BaTeNbHOW OpraHW3aldH, CIIYyKUT
MOBBIIIEHUIO [TO3HABATEIbHON MOTUBAIIMM BOCIIUTAHHUKOB, COOTBETCTBEHHO HAOJI0AAETCsl pOCT
ux goctwxeHuil. Mcnonb3oBanue B JeATEIbHOCTH COBPEMEHHOro rajpkera — 3D pyuku — umeet
CBOM IIPEUMYILECTBA: C MOMOIIBIO JAHHOIO YCTPOMCTBA MOYHO CO3/1aBaTh MCKYCHBIE Y30DBI,
OpUTMHAJIbHBIE (UTYPKH U YKpAIICHUs, MOACIUPOBATh U IKCIEPUMEHTHpPOBaTh. M 3T0 nuib
Majasi 4acTb TOr0, Ha 4YTO CIHOCOOHBI aJAWTHBHBIE pyuku. Kpome 3r1oro, ycrpoiictBo
CYLIECTBEHHO pacIIUpsieT paMKd H300pa3UTEIbHOIO MCKYCCTBAa: OHO TIO3BOJIUT PEOEHKY
paclMpuTh KPyro3op, pa3BUBAeT MPOCTPAHCTBEHHOE MBIIIJIEHUE U MEJIKYK) MOTOPHKY DPYK, a
camoe rjaaBHOE, 3TO n300peTeHue OyJIeT MOTUBUPOBATh peOEHKa 3aHUMATHCSI TBOPUECTBOM, MPHU
3TOM peOEHOK IMPUBBIKAET K PabOTe C BBICOKOTEXHOJOTHYHBIMU yCTpoiicTBamMu. JledaTeabHOCTh
[0 MOJEIHUPOBAHUIO CIOCOOCTBYET BOCHUTAHUIO AaKTMBHOCTH peOEHKa B IO3HABATEIbHOM
NESITENbHOCTH, TOBBIIICHHE BHHMMAHHUSA, PAa3BUTHUE BOCIPUSATHUS M BOOOpAXKEHUS, pa3BUTHE
MaMsTH U MBILUICHUS.

EJb:
q)OpMI/IpOBaHI/Ie y I[eTeﬁ 3CTCTHUYCCKOI'O OTHOILIICHUA, XYHOKECCTBCHHO-TBOPUCCKUX,
KOHCTPYKTHUBHBIX CHOCO6HOCT€I>1 B MOACIMPOBAHHUU U H306pa3HTeHBHOﬁ ACATCIIBHOCTU.

3AJAUM:

Oébyuarowue: DopMHPOBATH CIIOCOOBI 3pUTEIBHOIO U TAKTUIBHOI'O 00CIIEI0BaHUS PAa3IUUHBIX
00BEKTOB JIJIs1 OOOralieHnss U YTOYHEHHsS BOCHPUATHS OCOOCHHOCTEH MX (hOpMBI, MPOMOPLUH,
1uBeTa, (hakTypel. Pa3BuTHE TBOPYECKOrO MBINUICHHS NMpH co3fganuu 3-D moneneit. Ananus
PE3yNbTAaTOB U IOMCK HOBBIX PEIIEHUH IPU MOEINPOBAHUH.

Pazeusarowjue: Yuuth 1eTel HAXOAUTh CBA3b MEXy ITPEAMETAMH U SABJICHUSMHU OKPYIKAOIIETO
MUpa ¥ HMX HM300paXEHUSIMH. YUUTh JeTeld BUAETh LEJbHBIN XYJOXKECTBEHHBIH 00pa3 B
€IMHCTBE M300pa3UTENbHO - BBIPA3UTENBHBIX CPEJCTB KOJIOPUCTHUYECKOW, KOMIIO3UIIMOHHON U
CMBICJIOBOM TpPaKTOBKM (0OyueHHe aHalIu3y He JOJDKHO omepexaTb (OPMHPOBAHHE YMEHUS
BOCIIPUHMMATh XYJIO’KECTBEHHBIH OOBEKT HEPACWIEHEHHO, B TapMOHUYHOM €IUHCTBE BCEX
COCTAaBJISIOIIMX KOMIIOHEHTOB). Pa3BuTHE HarIsHO-00pa3HOrO U JIOTMYECKOTO MBIILICHUS,
BHUMAaHUS, BOCIIPUATHS, IAMSITH, MEJIKOU MOTOPUKH PYK.

Bocnumamenwvusie:  CrniocoOCTBOBaTh  pa3BUTHIO  HHTEpeca K  MOJEIUPOBAHUIO H
KOHCTpyupoBaHuio. [IpuBHMBaTh HAaBBHIKM MOJEIHUPOBAHMS uepe3 pa3paboTKy Mporpamm B
MIPEIJIOKEHHOW Cpelle KOHCTPYUpPOBaHUS.  YTUIyOJieHHe, 3aKpelUIeHMEe M IPaKTH4YeCcKoe
MIPUMEHEHHE AJIEMEHTAPHBIX 3HAHUH 0 reoMeTpuueckux purypax. BbI3bIBaTh y AeTell HHTEpeC K
COTBOPYECTBY C BOCIIUTATEJIEM U IPYTMMH JETbMH IPH CO3JaHUHM KOJUIEKTUBHBIX KOMITO3ULMH.
[Tooupsate nerell BOILUIOMIATh B XYJ0KECTBEHHOM (hopMe CBOM IMpeACTaBIEHUS, EPEKUBAHUS,
YyBCTBA, MBICIIM; MOJAEPKUBATh JUYHOCTHOE TBOpUYECKOe Haudasno. [IposiBisThH yBakeHHE K
XyIO0XECTBEHHBIM HHTEpecaM M paboTam peOeHka, OEpe’KHO OTHOCHTHCS K pe3ysIbTaTaM €ro
TBOPYECKOH J1€ATEIBHOCTH.

OPTAHU3BALIMOHHO-NTEJATOI'MYECKHUE YCJIOBUAL.

[IporpaMma wMeeT TEXHHMYECKOE HaIpaBlieHUE, MPOBOAUTCS | yac B Heaemo (OIHO
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3aHsATHE B Heneno 1o 40 muH.), Bcero 34 vaca B rog. HamomasemocTs rpynm 10-15 denosek.
IlnaHupyeMbie pe3yJbTAThI:

1. Jluunocmmuowie pe3ynvmamot: ' 0OTOBHOCTD U CITOCOOHOCTH K CAMOCTOSITEILHOMY
00yYEeHHIO Ha OCHOBE y4eOHO-TI03HABATEILHON MOTHBAIMH, B TOM YHCJIE TOTOBHOCTH K
BBIOOpPY HampaBlIeHUS TPOPUIHHOTO 00PA30BAHMSI C YIETOM YCTOMUUBBIX
MIO3HaBaTeNIbHbIX HHTEpecOB. OCBOCHHUE MaTepuasa Kypca Kak OJHOr0 U3 HHCTPYMEHTOB
WH()OPMAITMOHHBIX TEXHOJOTUH B JajdbHENIIEH yueOe U MOBCEIHEBHOMN KU3HHU.

2. Memanpeomemnuvle pe3yibmamot.

PeryisiTuBHbIe YHUBepCaJbHbIe y4eOHbIe 1eiiCTBUSA:
* OCBOEHHE CIIOCOOOB peIIeHUs TPOOIeM TBOPUYECKOTO XapaKTepa B AKU3HEHHBIX CUTYalHsIX;

* popmMupoBaHUE YMEHUI CTaBUTH LIE€h — CO3JAHUE TBOPUYECKOMN pabOThI, IITAHUPOBATH
JOCTHKEHHE STOM 11eJIH, CO37jaBaTh HATJISIHbIE TUHAMUYECKHE rpaduueckre 00BHEKTHI B

rporiecce padoThl;

¢ OHCHHUBAHUC MMOJTYYAOUICTOCA TBOPUCCKOT'O IPOAYKTA U COOTHECCHUEC €TO C U3HAYAaJIbHBIM

3aMbICJIOM, BBIIIOJTHCHHUC I10 HeO6XOI[I/IMOCTI/I KOppCKIHuunu 1100 MMPOAYKTa, 1100 3aMbICia.
Ilo3HaBaTeabHBIE YHUBEPCAJIbHLIC yqeﬁnble JeHCTBHUA:

¢ CTPOUTH pacCCyKIACHUE OT 06H_[I/IX SaKOHOMepHOCTeﬁ K 4aCTHBIM SBJICHHUAM U OT YaCTHBIX
SIBJICHUH K 06HII/IM 3aKOHOMCPHOCTAM, CTPOUTH PACCYKIACHHUEC HAa OCHOBC CPaBHCHUA IIPEAMCTOB

)41 HBHCHHﬁ, BBIACIIAA ITPU 3TOM 06H_II/IC IMPU3HAKH.
KoMMyHMKaTHBHBIE YHHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

* popmupoBaHUe U pa3BUTHE KOMIETCHTHOCTH B 00JIACTH HCIIOIH30BaHMS HH()OPMAIIMOHHO-

KOMMYHUKAI[MOHHBIX TEXHOJIOTHI];
IIpenmeTHbIe pe3yJbTaThl:

VY4eOHbII Kypc clIOCOOCTBYET JOCTHKEHHUIO 00yUYaIOIIMMUCS IPEAMETHBIX PE3YIbTaTOB
yueOHoro npenmMera «Marematuka» (pasznen «lIpocTpaHCTBEHHBIE OTHOIIECHUS.
I'eomerpuueckue ¢purypsi») u «MckyccTBo». Yuauiicss HOIy4YUT yriTyOJeHHbIE 3HAHUS O
BO3MOKHOCTSIX IIOCTPOCHUS TPEXMEPHBIX Mozeel. Haydurcs caMocToATeNbHO CO31aBaTh
MIPOCTHIE MOJIETH PEATIbHBIX 00BEKTOB.

®opMbl 00yUeHMSI




OcHoBHOM (opMoit 00ydeHH s 110 JTAHHOM MpOorpamMme SIBIAETCs yueOHO-TTpaKTHIecKast

JACATCIIBHOCTD o6yqafom1/1xc;[. HpI/IOpI/ITCTHI)IMI/I METOJaMU eé opraHu3anuvu CIyxKat

MPAKTUYECKHE, TBOPUECKUE PAOOTHI.

Kacasce MCTOAUKH o6yquI/1;1, CJICOAYCT CKa3aThb O HCO6XOI[I/IMOCTI/I AKTHBU3allMH

MO3HaBaTeILHOMN ACATCIIbBHOCTU, pAaCIIUPCHUA U pa3Hoo6p33H;I SaI[aHI/Iﬁ TBOPUYCCKOI'O XapaKTepa.

B meaoM ke BCIIoIb30BaHNE TOT'O UM HHOTO METOOda OIPECACIIACTCA XapaKTECpPpOM

y4eOHOro Marepuaa.

®opmbl padboThI

[Iporpamma npenycmMaTprBaeT UCHOIB30BaHHE CIeAYOMUX GopM paboThI:

(poHTaNBHON — TOAaYa yueOHOT0 MaTepuaja BCeMy KOJUIEKTUBY YUYECHUKOB,;

HH}II/IBHIlyaJII)HOﬁ — CaMOCTOATCJIbHAA pa60Ta o6y11a101111/1xcs[ C OKa3aHUCM YUYUTCJIEM ITIOMOIIH

ydamumces MMpru BOSHUKHOBCHUH 3aTPYAHCHU A, HC YMCHbIAA aKTUBHOCTU YUCHUKOB U

COHCﬁCTByH BLIpa6OTKI/I HaBBIKOB CaMOCTOSATEIbHOM pa6OTLI;

prnHOBOﬁ - Koraa ydyamumcesa nmpeaoCTaBIACTCA BO3SMOKHOCTE CaAMOCTOATCIIbHO IIOCTPOUTD

CBOIO JCATCIBHOCTE HAa OCHOBEC IIPUHIMWIIA B3aMO3aMCHACMOCTH, OLYTHUTDb ITOMOIIb CO CTOPOHBI

JpyT JIpyra, y4ecTb BO3MOKHOCTH Ka)KIOr0 Ha KOHKPETHOM 3Tarie JAesTeIbHOCTU. Beé 310

crocoOCTByeT 6osiee OBICTPOMY M KQU€CTBEHHOMY BBITIOTHEHUIO 33/ TaHHUS.

Buabi KOHTPOJIA : y4aCTHC B BbICTaBKaX, KOHKYypcCax, Q)CCTHBaJIHX.

OXUNIJAEMBIE PE3YJIBTATBI U ®OPMbI KOHTPOJIA.

JInunoctHbie YY]|

PeryasituBubie YY /|

ITo3naBartesbHbIe YV /[

KommyHnukatusublie YY ]

1.Ilenuth u
MPUHUMATH
cieayoomue 0Oa3oBbIE
HEHHOCTU:  «J100pO»,
«TepHeHue»,

«CEeMBbSI».

2.YBaxaTb K CBOEN
ceMbe, K CBOUM
POJICTBEHHUKAM,

T000BH K POTUTEIISIM.

3.0cBOUTH
YUYCHUKA;

ponu

1.Opranu3oBbIBaThH
cBOoe pabodee MecTo
noJi  PYKOBOJICTBOM

YUUTCIIA.

2.0mnpenensite  1eIb

BBIIOJIHEHUS 3aJaHui

Ha 3aHSTH, BO
BHEYPOYHOUI
JeSTEIbHOCTH, B
JKU3HEHHBIX
CUTYyaIUsX noj
PYKOBOJICTBOM

1.OpuenrupoBatrbcsi B
yu4eOHMKE:  ONpEeIeIsiTh
yMEHUs, KOTOpble OyayT
chopmMupoBaHbI

OCHOBC

Ha
HU3Yy4YCHUS
JaHHOI'O pa3aciia.

2.01BEUaTh Ha MPOCTHIE
BOIIPOCHI, HaXOJIUTh

HY>XKHYIO0 HH(POPMAIIHIO.

3.CpaBHUBaTH
PEIMETHI, OOBEKTHI:

HAXOIUTh oOmree u

1.YuacTtBOBaTer B JHAIOre
Ha YpPOKE€ M B >KM3HEHHBIX

CUTYalUsX.
2.0TBeUaTh Ha BOIPOCHI
YUMTENsd, TOBApHILEH IO
rpynme.

2.Cobmoath TpoCTEHIINE
HOPMBI PEYEBOTO ATHKETA:
3I0pOBaThCS,  MPOIIATHCS,

OJlaroapuTh.

3. CnymaTth W TIOHUMAaTh
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dopmupoBanue nejarora. paznuuue. peub Ipyrux.
UHTEpeca

3.0npegensate  minad | 4.I'pynnupoBath 4. Y4yacTtBoBaTh B padboTe B
(MOTHBAITHH) K N 5
BBITIOJTHCHHSI HUHU | IPeIMETBI BEKTHl Ha | Mape.
VUCHHIO, OJIHE 3az1a peaMeTsl, 00be a | mape
Ha BHEYPOUYHOI | OCHOBE  CYLIECTBEHHBIX
4.0ueHuBath JIeATEIILHOCTH, IIPU3HAKOB.
KU3HEHHBIC YKU3HEHHBIX 5
. 5.ITogpobHO
CUTyalun U | CUTYyalusax noJt AP
i Ka3bIBaTh
MOCTYTIKH PYKOBOJICTBOM cpecKasbipa
MPOYUTAHHOE W
CBEPCTHHMKOB C TOYKH | II€Aarora.
MPOCITYLIaHHOE;
3peHus
4.cnonb30BaTh B | OIIPEACIATh TEMY.
0011e4eI0BeueCKUX B
CBOCH  JIeATENbHOCTH
HOPM.

IpocTenime
npubOpsl:  JTUHEHKY,
TPEYTOJIBHUK U T.JA. U
UCIIOJIb30BaHUE
HOBOTO
000py1oBaHMS.

B pesynbrare u3yueHus IporpaMMsl:

K koHiy Broporo roma oOy4yeHHs y JeTeil CIOXKHUTCS HMHTEpeC K H300pa3uTeabHON
NEeSITETPHOCTH, MOJICJIMPOBAHUIO W KOHCTpyHpOBaHWIO  (0ojiee  CIIOKHBIE  OOBEKTHI),
MIOJIOKUTEIBHOE HAMOLMOHAJIBHOE OTHOLIEHWE K HEW, 4YTO MO3BOJUT JETIM CO3]1aBaTh
pa3HooOpa3Hble N300pakeHUs] U MOJIENIM KaK IO 33JaHUI0, TaK U MO COOCTBEHHOMY 3aMBICIY,
pa3BUTHE TBOPUYECKOIO BOOOPaKEHUSI U BBICIIUX NICUXUYECKUX (QYHKLUH.

YYEBHO-TEMATHUYECKH ILIAH.

Ne Ha3BaHue TeMbl KonungecTBo yacos Dopmbl
/I Bcero | Teoper | IIpaxr. aTTeCTalnu, KOHTPOJIS
1. TB ¢ 3D pyukoii 2 1 1 TECT
2. BhINOIHEHNE IIOCKHUX S 1 4 I[TpaxTuka
PUCYHKOB
3. Co3nanue IoCKuxX 5 1 4 ITpaxTrka

AJIEMEHTOB M MX COOpKa

4. C6opka Mojereii u3 3 1 2 IIpakTHKa
OT/IENBHBIX 3JIEMEHTOB

5 O06BEMHOE PUCOBAHUE 10 3 7 Tect
MoJIeeH
6 Co3nanue 9 2 7 ITpoekt
opuruHaabHOM3D Moenn
HUTOI'O 34 9 25




COJEPKAHUE

Tema 1. Texunuka 6e3onacuoctu npu padore 3D ropsiueit pyukoit (2 4.)

[TpaBwia paboTel ¥ opraHu3amus padodero Mecra. 3HAKOMCTBO C KOHCTpyKmmen ropsiaeir 3D
pyuku. [Ipenoxpanenue oT 0:koroB. 3ampaBka U 3aMeHa IJIaCTHUKA.

Tema 2. BrimonHeHHe IUIOCKUX PHUCYHKOB (54.). Beibop TpadaperoB. PucoBanme Ha
Oymare, ractuke uiu ctekie. ®ororpadupoBanue padbor. OOCy)IeHNE PE3YIHTATOB.

Tema 3. Co3manue MIOCKHUX JIEMEHTOB IS MOoCeayomei coopku (5 4.).

Pucosanue snemenToB 1o tpadaperam. ®otorpadupoBanue pador. O0cykIeHNE pe3yIbTaTOB.

Tema 4. COopka Mozaeneit u3 OoTHeNbHBIX d1MeMeHTOB (34.). DoTtorpadupoBanue pador.
O6cyxneHue pe3yabTaToB.

Tema 5. OOwvemnHoe pucoBanme wmozenei (10 u.). TexHomorws, OCHOBaHHas Ha
OTBEpIAEBAIOIIEM TmojauMepe, He TpeOyromem HarpeBa. Konctpykumst pyuku. TexHuka
6e3omacHocTH pu padote ¢ xonoauoit 3D pyukoil. O6pemMHOe pucoBanue. @oTtorpadupoBanue
pabot. ObcyxaeHne pe3ynbTaToB.

Tema 6. Co3nanue opurnHansHOi 3D monmenu (9 4.). OCHOBHBIC MOHSATHS MPOEKTHOTO
noaxona. Beibop Tembl mpoekTa. Peanmzanus mpoektupoBanusa. dotorpadupoBaHue padoT.
OO6cyx1eHne pe3yabTaToB.
dopma KOHTPOJIS U (PUKCAIIUU Pe3yIbTaToB: HauuHas ¢ TpEThero 3aHATHS MPOBOJUTCS OMPOC
00yd4aeMbIX M0 BOIIPOCaM MPEIbIIYIIEro 3aHATHS.

B koHIe sTana MoAenupoBaHUs MPOBOIUTCS OOCYKICHHE PEe3yIbTaTOB MPOCKTUPOBAHUS C
OLIEHKOH MPOJIeNIaHHOM paboThl. Bompockl, KOTOpble BO3HUKAIOT y 00YUYaIOLINXCsl, BBIHOCATCS Ha
obmiee OOCYXJCHHE Takke B AWaloropoi ¢opme pazbopa martepuana. [loaroraBmuBaercs
MOJIeJb ISl y4acTue B KOHKYypCeE.

METOIUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ne Tema dopma KounTtposs ycBoeHus JAunakTuyeckui
m\n 3aHATHH 3HAHHMH, YMEHUI U HABBIKU Marepual,
TeXHUYeCKoe
OCHAaIlleHHe
3aHATHH
1. | Tb ¢ 3D pyuxoii Pacckas CrnoBecHble, HaTrJIsIIHbIE, [Ipesenranus,
neaarora, UTPOBBIE.
Mpe3EHTaIMs [Ipoekrop,
KOMIIBIOTED
2 Breinosninenue Pacckas KosnekTuBHbie, rpynnoBbie [Ipesenranus,
IJIOCKUX neaarora,
PUCYHKOB Ipe3eHTaIus, IIpoekTrop,
HarJsHas kommnbtotep, 3D
MOJEJIb pyuKa




Coznanue Pacckas KomnnektusHble, rpynnoBsle IIpesenranus,
IIJIOCKUX nejarora,
DJIEMEHTOB U UX | IMpe3eHTalud, IIpoexrop,
cOopka HaTJISITHAS KommbroTep, 3D
MOJIETb pyuka
Coopxka Pacckas KomnnektusHble, rpynnoBsle IIpesenranus,
Moeen u3 nejarora,
OTEIBHBIX [pe3eHTanus, IIpoektop,
3JIEMEHTOB HarJIsIIHas kommbotep, 3D
MOJIETb pyuka
O6wvemHOE Pacckas KomnektuBHble, rpynnoBsle IIpesenranus,
pucoBaHue nejarora,
Mojeeit Ipe3eHTAalHS, IIpoektop,
HaTrJIsIHas KoMIbroTep, 3D
MOJIETh pyuka
Coznanue Pacckas KomnnextusHble, rpynnoBsie [Ipesenranus,
OpPUTMHAJIbHON3 neaarora,
D mozenu Ipe3eHTAaINS, IIpoekTop,
HarJsiaHas KoMIibroTep, 3D
MOJIETh pyuka

B KoHIle 3Tama MOIEIMPOBAaHUS MPOBOIUTCS OOCYXKICHHE pE3yJIbTaTOB INMPOCKTHPOBAaHUS C
OIICHKOM TIpoJIeTITaHHOM pa0oThl. BOmpockl, KOTOpBIE BOSHUKAIOT Y 00YUYarOIINXCsl, BHIHOCSTCS Ha
obmiee OOCyXJICHHE TakKe B AWAIOoroBoi ¢opme pasdopa marepuana. [lomroraBimBaercs
MOJIENIb JUIsl y4acTHUEe B KOHKypCax.




I'onoBoii kaneHaapHBI rpaduk

Tema 3ansaTus Kon-Bo | ®opma Mecro | ®opma KOHTPOIIS
4acoB IIpOBE]
€HUs
Tema 1 Th 2
JemoHcTpanus 2 3HAaKOMCTBO C MpaBUJIaMH M
BO3MOKHOCTEH, TEXHUKOM O€30MacHOCTH MpH

ycTpoiictBo 3D pyuku.
Texnuka Oe30macHOCTH

pabore ¢ 3-d pyukoii.

npu pabore c¢ 3D
py4KOn
Tema 2 Iliiockne Gpurypsi 5
«Kpyr , oBan» 2 PucoBanne 3-d pyukoit Ha Boinonnenue
Gymare. NPaKTUYECKOTr 0
3aJIaHHs
«Kpyr , oBam». bpenoku 2 PucoBanme 3-d pyukoit Ha Brimonaenune
KpyIJIOH WJIN OBAJIBHOU IIJIACTUKE. 1IPAKTHICCKOro
dOpMBI 3aJaHHS
«Kpyr , oBam». bpenoku 1 PucoBanme 3-d pyukoit Ha Brimonaenune
KpYTJI0M WJIH OBaJIbHOU CTEKJIE. HPAKTHICCKOro
dopMmBbI 3aJaHHS
Tema 3 [liaockue purypsi+coéopka 5
@OpyKThI(3aTUBKA 1o 1 Coznanue PEAMETHBIX Beinonnenue
Tpadapery) aNIUIMKATUBHBIX KapTUHOK W3 IIPAKTUIECKOro
2-3  omeMeHTOB  (6JI0KO 3allaHus
,Cpylia ¥ J.p): COCTaBIICHHUE
KOMITO3UIIMM U3  TOTOBBIX
(pa3HOPOIHBIX) JIEMEHTOB.
Coznanue IJIOCKOM 2 PucoBanne  OBaJIbHBIX U Brimonnenue
¢burypsl no tpadapery KpYyIJIBIX IIPEAMETOB: IIPaKTHIECKOro
«Menanpy, «OuKn, CO3/1aHKE KOHTYPHBIX 3a/iaHus
«My3bIKaJIbHbIC PUCYHKOB, 3aMBIKaHUE JIMHHUU
MHCTPYMEHTBID» (mo B KOJIBLIO.
BbIOOpY)
Cosnanue IUIOCKOM 1 PucoBanue OBAJILHBIX u Brimonaenue
¢burypsl o tpadapery KpYTJbIX IPEIMETOB: IIPAKTHIECKOr0
«Menainp», «Oukn», CO3J[aHKE KOHTYPHBIX 3anaHm
«My3bIKanbHbIE PUCYHKOB, 3aMbIKaHUE JIHHHUU
UHCTPYMEHTBI) (o B KOJIBLIO.
BBIOODY)
Tema 4 Coopka 3
Jloma Ha Hamen ynuie 3 Co3pnanne Moxaenud JjomMa U3 Breimonnenue
F€OMETPUYECKUX ¢uryp. IIPAKTHIECKOr0
3aJlaHus

Pa3BuTHe npoCTpaHCTBEHHOTO
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MBIIIJICHUA.

Tema S O0beMHOe pucoBaHHe 10

I'py3oBa mammuHa. 3 Coznanue 00ObeMHON MOJeNu Bremmonnenue
MAIIINHBI o TOTOBOMY HPAKTUICCKOro
KOHTYPY, Pa3BHTHE MEIIKOM 3a/laHust
MOTOPHKY, BHUMAHHUS.

Crpoum BBICOKYHO 3 3aKpeIuIsTh MNPEACTABICHUS O Brinonuenue

Oanr=io . T€OMETPUUIECKOU dbopme [IPaKTUICCKOro
«KBaapaT».  YIPOKHATH B 3aflaHus
pa3IUYCHUN TEOMETPUUYECKUX
¢buryp no uBeTy, MO BEITUYHHE.

BoaHb1i TpaHCcopT. 4 Co3nanue mozenu KopaOiuka Brimonnenue
Ha  BOJIHaX.  3aKpeIuvicHHue IIPaKTUIECKOro
HaBBIKOB pabOTBI C PYYKOIL. 3a/laHus
PazBuTne npocTpaHCTBEHHOTO
MBIIIICHUS.

Tema 6 IIpoexT 9

B Mupe CKa30K 1 OO6cyxaeHne mpoeKTa Brimonnenue

(ckazouHblE TepoM) Ha IIPaKTUIECKOro

BEIGOD 3a7aHus

B MUpe CKa30K 6 Coznanue npoekra ITpoekTHas

(ckazouHble Tepou) Ha JEATEIIBHOCTD

BEIGOD COBMECTHO

POJIUTENISIMU

B MHpE CKa30K 2 3anuTa mpoeKTa AHanus neaTeILHOCTH

(cka3ouHblE TEpOW) Ha

BBIOOp

Bcero 34

11
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CIIMCOK JIUTEPATYPHI:
HNHTepHET-pecypcehl:
Jlns mexparora:
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

https://vektorus.ru/blog/obzory/primenenie-3d-printerov-v-obrazovatelnyh-

uchrezhdenijah.html

[ o0yuaromuxcsi:

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



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
https://vektorus.ru/blog/obzory/primenenie-3d-printerov-v-obrazovatelnyh-uchrezhdenijah.html
https://vektorus.ru/blog/obzory/primenenie-3d-printerov-v-obrazovatelnyh-uchrezhdenijah.html
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

OLEHOYHLIE MATEPUAJIBI:

Nel.Bxognoi koHTpPOab B Bue TecTa: Ha3zBaTh yacTu pyuku u npasuia Th padorsl ¢ Heil.

OTBepcTUe ANs 3arpyakn HUTH Oteepctue ans kabena nuTaHua

e

MuamkaTop nutaHus

MHankaTop roToBHOCTH
KHonka Bo3eparta nnactuka

PerynaTtop Temnepatypei

KHonka nogauu nnactuka
PerynaTop ckopoctu
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Ne2. IIpakTuueckue 3aganus. 1 BoiOpaTh U Ha3BaTh I10CKUE U 00bEMHBIE PUTYPBI. 2
BBINIOJIHUTH 3a1aHue 3D pyukoi.

\_/
-

T e e e o e
\

[ T I

s

B nape u3roToBbTE MIOCKYO conrypy u3
06BEMHOM

CYAY £

NPAMOYTONbMMK Kaagpar Xpyr TPeYronbmMK  Napasnenorpamm osan

AH G

Ky6 napannenenvnes NHPaM1Aa UMAHHAD

A [na yero Ham MoryT NpUroguTbCca 3TU 3HaHUA ?

Ne3. TecT o Teme pUCYHOK — MOATOTOBUTEIbHBIN 3TANl MOIEJTUPOBAHMS.
(ITpoMeKYTOYHBIN KOHTPOJIb)

1. TlpoumsBeneHue rpaduKu, KUBOMKCH WK CKYJIbITYPbl HEOONBIINX pa3MepoB, OErio u
OBICTPO MCIIOJIHEHHOE HA3BIBAECTCSI
a) Pucynoxk
b) Habpocox
c) Ieizax

14




10.

d) Drtion
[Ipou3sBeeHMEe BCIIOMOTATEILHOTO XapaKTepa, OTPAHUYCHHOTO pa3Mepa, BBITOTHEHHOE C
HATYpbI HA3bIBACTCS
a) Drtion
b) Kommosuius
c) Konryp
d) Opnament
['maBHBIN BeAyLIM 3JIEMEHT KOMIIO3ULIMHU, OPTaHU3YIOIIMMI BCE €€ YaCTU
a) Purm
b) Konrpact
€) KoMmo3umnoHHBIH [IEHT
d) Curyst
XyI0KECTBEHHOE CPEACTBO, MPOTHBOIOCTABICHUE MPEAMETOB IO MPOTHBOIOIOKHBIM
KayecTBaM
a) Kontpact
b) Purm
c) Lser
d) Tonu
[ToaroroBuTeIBHBIN HAOPOCOK /I O0JIee KPYITHON pabOThI
a) PucyHok
b) Ockus
¢) Kommnozumus
d) Habpocoxk
B u300pa3uTenbHbIX M JCKOPATMBHOM HCKYCCTBaxX IMOCJCIOBATEIbHBIA DSl IIBETOB,
npeo0IaaloNIuX B MPOU3BEICHHN
a) lamma
b) Konrpacr
c) Konryp
d) Cunyst
dopma (hurypbl Wid IpeaMera, BUIMMa Kak eMHas Macca, Kak IJI0CKOe MATHO Ha Oosee
TEMHOM UJIH OoJiee cBeTIIOM (GoHE
a) llsetoBenmenue
b) Cunyst
c) Tou
d) OpnameHT
JIvHUsA, TPUX, TOH — OCHOBHBIE CPEJICTBA XY/I0KECTBEHHOW BBIPA3UTEILHOCTH:
a) XKusonucu
b) CkynbnTyphbr
¢) 'paduxu
d) ApXUTEKTYpBI.
OOnacth M300pa3HTENBHOTO UCKYCCTBA, B KOTOPOW BCE XY/I0KECTBECHHBIC PUCYHKH —
rpaduueckue
a) I'paduxka
b) Xwusomuce
C) ApxuTekTypa
d) Ckyasnrypa
Kak Ha3bIBaeTCsl PUCYHOK, II€JIb KOTOPOTO - OCBOCHHE IMPABHJ W300paKECHUS, TPAMOTHI
M300pa3UTEIbHOTOSI3bIKA
a) YueOHBIH PUCYHOK
b) Texuuueckuii puCyHOK
c) TBopueckuii pucyHOK
d) 3apucoska

15




OTBeTHI

BoOoooo~Noa~wdE
O TCToODT®O T

e

Kpurtepuu onenuBanus

9-10 6ayoB — «BBICOKHI YPOBEHb 3HAHUI
8-5 6ayoB — «cpenHuil ypoBeHb 3HaHUI
4 1 MeHee — «HU3KUH yPOBEHb 3aHHUI

Ne4. CocraBasiromue yactu 3D npunTepa. OnucaTh ¥ Ha3BaTh NPUHIUI PadOTHI.

MeyaTatoLLas ronoBKa
M YCTPOMCTBO Nojgaumn

naacTuka
Conno u cucrema

aKTUBHOIO
OXNaXkaeHus

MopgsuxkHanA /

nnatdopma

DIAGRAM

ILLUSTRATION:

©LCD Screen
Exctruder
Nozzle

Power Supply
X-axis Motor

Mainboard

Z-axis Motor
@ Y-axis Motor

Platform

Feeder

BNOK 3N1eKTPOHUKU

NeS. Tect. O0bémuoe monennpoBanue (IIpome:kyrounasi arrecranus 2 moJyrogue)
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Mopens - aTo

1 BU3yaNbHBIH OOBEKT;
2 CBOICTBO MpoOIECcca WU SIBJICHUS;
3 yOpoIIeHHOE MPECTaBICHUE O PealbHOM 00BEKTE, MPOIIECCE WU SBJICHUH,
4 maTepHaIbHBI 0OBEKT.

2. MogenupoBaH#e, IPU KOTOPOM PeajJTbHOMY OOBEKTY IPOTUBOIIOCTABIISIETCS €TI0
yBEJTUYCHHAs WM YMEHbIIICHHAS] KOS, HA3bIBACTCSA

1 nneanbHBIM;
2 ¢hopMalIbHBIM;
3 MaTepuaIbHbIM;
4 MaTEeMaTUYECKUM.

3. MopnenupoBaHue, Mpu KOTOPOM UCCIIEIOBaHHE 00BEKTa OCYIIECTBISETCS TTOCPEICTBOM
Moenu, cOPMUPOBAHHOM Ha SI3bIKE MATEMATUKH, HA3bIBAETCS - 3TO
1 apudmeTHIecKuM;2 aHATIOTOBBIM;

3 MaTeMaTH4YeCKHUM;4 3HAKOBEIM.

4. MonenupoBaHue, OCHOBAHHOE Ha MBICIICHHOW aHAJIOTUH, HA3bIBAETCSA
1 MEICTICHHBIM;2 HACaIbHBIM;

3 3HAKOBBIM;4 (HM3UYECCKUM.

5. Kakas u3 mozeieii He sIBIAsSIETCS 3HAKOBOI?

1 cxema,
2 My3bIKaJbHas TEMa;

3 rpaduk;
4 pUCYHOK.

6. Pe3mHOBas meTckas UTpyIIKa - 3TO

1 3HaKOBast MOJIENb;

2 BepOanbHast MOJIEIb;

3 maTepuajibHas MOJENb;

4 KOMIIBIOTEpHAS.

7. JluHamuueckasi MOAEIb - 3TO

1 OTHOMOMEHTHBIH cpe3 M0 0OBEKTY;

2 U3MeHEeHHE 00BEKTAa BO BPEMECHH,

3 UHTErpaabHas CXeMa;

4 nerckas Urpyluika.

8. KommbrotepHas Moeib - 3TO

1 undopmanoHHas MOJIENb, BhIpaXKeHHAs! CTIeIMaIbHBIMU 3HAKAMH;
2 xkomOuHanma 0 u 1;

3 MOJieNb, pean30BaHHAs CPEJICTBAMH MPOTPAMMHON CPEIbL;

4 puzndeckas MOJEb.

9. BepbanbHas MOJEIb - 3TO

1 xoMMnbIOTEpHAs MOJETB;

2 uH(pOpMaIOHHAS MOJIeTh B MBICJICHHOH I pa3roBOpHOU (opme;
3 un(opMaMOHHAs MOJIEIb, BEIPAKCHHAS CTICIUATbHBIMU 3HAKAMH,
4 marepualbHasg MOJIETb.

10. Yro sBRsieTCS MOJEIBIO O0BEKTA SIOIOKO?

1 mynsix;2 GpyKT;

3 BapeHbe;4 KOMIIOT.

1BapuaHnT
1. Mogaens oTpaxkaert:
1. Bce CylIecTBYOIIHME MPU3HAKHA 00BEKTA
17
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HEKOTOpPBIE U3 BCEX CYLIECTBYIOIINX
CYILLIECTBEHHbIE IPU3HAKU B COOTBETCTBHUHU C LEIbIO MOJEIUPOBAHUS

HEKOTOPBIE CYIIECTBEHHBIC TPU3HAKH O0BEKTA

2. B undopmanronHoi MOIENH KUIIOTO TOMa, TIPEICTABICHHON B BUIE YyepTexa (00uuii Bin),
OTpakaeTcs ero:

CTPYKTypa 2. IIBET

3. CTOUMOCTB 4.Ha/1€)KHOCTD

3. NadopmManimoHHOM MOJIENbI0 00BEKTa HENb3s1 CYUTATh OMUCAHUE 00BbEKTAa-OpUTHHATIA!

C TIOMOIIIbIO MaTeMaTU4YeCKUX (HopMy

HE OTpakarolllee MPU3HAKOB 00bEKTa-OpUrHHalIa

B BHUJIC JIBYMEPHOU TaOIHIIBI

Ha €CTECTBEHHOM SI3bIKE

4. [Ipu3HaHue Npu3HaKa 00bEKTa CYIIECTBEHHBIM MIPH MMOCTPOSHUH €0 HH()OPMAIIMOHHON
MO/IENTU 3aBUCHUT OT:

LIEIU MOJEJINPOBAHUS

qrcia NPU3HAKOB

pasMmepa 00beKTa

CTOUMOCTH 00BEKTa

5. B 6uonoruu knaccuduxamys npeacTaBUuTesNeii >)kuBOTHOIO MUpPa MPEACTaBIIsAeT COO0H MOJIETh
CJIEIyIOLIETO BHUJIA!

1. mepapxuueckyto 2. TaOIUIHYIO

3. rpaduyeckyro 4. MAaTEeMaTHIECKYIO

6. CKOJIbKO MOJIeIe MOKHO CO3/1aTh IIPU ONMCAHUU 3eMJIU:

6osee 4 2. MHOKECTBO

3.44.2

7. 'eorpaduyeckyro KapTy CleqyeT pacCMaTpUBaTh, CKOPEE BCETO, KAK MOEIb CJIETyIOIIEeTO
BUJA!

MaTeMaTHYECKYIO

rpaduueckyro

HepapXHUecKyIo

Ta0IMYIHYIO

8. B nHpopManinoHHON MOJIeI1 KOMITbIOTEPA, MPEACTABIEHHON B BUJIE CXEMBbI, OTPAXKAETCS €ro:
BEC 2. CTPYKTypa

3. user 4. popma

9. Urpyuieynas ManmHka - 3T0:

TabIUYHAS MOJENID

MaTeMatudeckas popmyia

HATypHAasi MOJIENb

TEKCTOBAsi MOJIEINb

10. K uapOopMaimoOHHBIM MOJEINSIM, OMMCHIBAIOLIM OpPraHU3alMi0 y4eOHOro npoiecca B HIKoJIe,
MO>KHO OTHECTH:

pacnucaHue ypoKoB 2. KJIACCHBIN )KypHaI

3. CIIUCOK YyYallluXCs IMKOJIbI 4. IepeueHb MKOIbHBIX YUeOHUKOB

2 BapuaHT
1. Uepapxuueckuii TUIl HTHPOPMALIMOHHBIX MOJIETICH MPUMEHSIeTCs AJIsl ONTUCAHUSA PAJia
00BEKTOB:
o01ajaroInX OIMHAKOBBIM HAOOPOM CBOMCTB;
CBSA3U MEXIY KOTOPBIMH UMEIOT IIPOU3BOJIBHBIN XapaKTep;
B OIIPE/ICIICHHBI MOMEHT BPEMEHU;
18
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pacmpeensieMbIX [0 YPOBHSAM: OT MEPBOT0 (BEPXHET0) 10 HUKHETO(TIOCIETHETO);
2. Moaenb 4yesioBeka B BUJE JETCKOM KYKJIbl CO3/IaHa C IENbIO:
W3y4YeHUs 2. TO3HAHUS
3. urpsl 4. pexiamsl
3. CKOJIBKO MO MOXKHO CO3/1aTh MpU onrucaHuu JIyHbI:
MHOXECTBO 2. 3
3.24.1
4. MaTtemaTnueckasi MOJielib 0OBEKTa - 9TO OMHCAHHE 00bEKTa-OpPUTHHAJIA B BUJIC:
Tekcrta 2. hopmyn
3. cxembl 4. TaOINIb
5. Tabnuunas nH(GOPMAIIMOHHAS MOCIb IPECTABISIET COOOH ONMMCaHUEe MOJCIIUPYEMOTO
0o0BeKTa B BUJIC:
COBOKYITHOCTH 3HaY€HUH, pa3MEeIEHHBIX B Ta0JIHIIe
rpaduKoB, yepTexei, pUCYHKOB
CXEM M JArarpamm
CUCTEMBI MaTEeMAaTHUECKUX PopMyTT
6. K uncny maTemMmaTU4eCcKUX MOJIeNIeil OTHOCUTCS:
(hopMyna KOpHEH KBaApaTHOTO YPaBHEHUS
MIJIMIEACKUN TPOTOKOI
MpaBUjIa JOPOKHOTO JIBUXKEHUS
KyJIMHAPHBINA PerenT
7. KomnploTepHasi MIMUTAllMOHHASI MOJIEIIb SIZIEPHOTO B3pPhIBA HE TTO3BOJISET:
o0ecreyuTh 0€30I1aCHOCTEL HCCIIEA0BaTEICH
MIPOBECTH HATYPHOE MCCIIEIOBAHUE MTPOIIECCOB
YMEHBLIUTh CTOMMOCTb UCCIIEIOBAHUI
MOJIyYUTh JaHHBIE O BIMSHUH B3pbIBA HA 37J0POBBE UEIOBEKA
8. MakeT ckeseTa yenoBeka B KaOMHETe OMOJIOTHU UCTIONIB3YIOT C IIEJIBIO:
0OBSICHEHHUS H3BECTHBIX (PaKTOB
MIPOBEPKHU TUIOTE3
TIOJTyYEHHUsI HOBBIX 3HAHHM
WTPBI
9. C moMOIIsI0 UMHTAIIMOHHOTO MOJICTTUPOBAHMSI HEJIb3S1 N3Y4aTh:
MPOLECCHI ICUXOJIOTUYECKOT0 B3AUMOICHCTBHUS JIFOEH
TPACKTOPHUH JIBIXKEHUS TUIAHET M KOCMUYECKUX Kopabiei
HUHQISIUOHHBIE MPOLIECCH] B MPOMBIIIIEHHO-3KOHOMHUYECKHUX CUCTEMAaX
TEIJIOBBIC MPOIIECCHI, MPOTEKAIOIINE B TEXHUIECKUX CUCTEMAX
10. B uapOopMaIImOHHON MOIETH aBTOMOOWIIS, IPEICTABICHHON B BUJ/IE TAKOTO OMHUCAHUS: ""TI0
JIOpore, Kak BeTep, MpoMuacs JUMY3UH", OTPa)KaeTcs ero:
BEC
LBET
dbopma
CKOPOCTb
3 BapuaHT
1. BcraBbTe nponyiieHHoe ¢0Bo. "MOKHO y3HaTh HE3HAKOMOTO YeJIOBEKa, €CIIU €CTh ... €TO
BHEITHOCTH":
1. mnau 2. onucanue
3. MakeT 4. MyJIsDK
2. YmoO6Hee BCero UCIOIb30BaTh MIPH ONMCAHUH TPASKTOPHH JBMKEHHS 00BbeKTa ((pu3ndeckoro
Tena) HPOPMAITMOHHYIO MOJIEIh CIICAYIOMIETO BUIA:
CTPYKTYPHYIO 2. TaOJIMYHYIO
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3. TeKCTOBYIO 4. TpaUIECKyIO

3. Pacniucanue IBHKEHUS MOE3/10B MOYKET pacCMaTpUBATHCS KaK MPUMEP MOJIEITH CIEAYIOLIEr0
BUJA:

HATYpHOH 2. TaGIU4HOM

3. rpaduyeckoi 4. KOMIIBIOTEPHOM

4. B undopmarnimoHHOM MoJieH 001aKka, IpeICTaBIICHHON B BUJIE Y€PHO-0€JI0T0 PUCYHKA,
OTpakaeTcs ero:

BeC 2. IBET

3. popma 4. ImI0THOCTH

5. Ilpu onricanuy BHEUIHETO BUIa 00bEKTa y100HEe BCEro UCIOIb30BaTh HHPOPMAIIMOHHYIO
MO/IEJIb CJIEYIOIIEro BUA!

CTPYKTYpHYIO

rpaduIecKyro

MaTeMaTHYECKYIO

TEKCTOBYIO

6. MoJienb uenoBeka B BUJI€ MAHEKEHA B BUTPUHE Mara3nHa UCIOJIb3YIOT C LEbIO:
MIPOJAXKH 2. pEKIaMBI

3. pa3BieueHus 4. ONMCAHUS

7. K uncity 10KyMEHTOB, IPEICTaBISIIOIIMX cO00M NH(DOPMALIMOHHYIO MOJIEIb YIIPaBICHUS
rocyapCTBOM, MOKHO OTHECTH:

Koncturynuto PO

reorpaduueckyto kapty Poccun

Poccuiickuil cinoBapp MOJIMTHYECKUX TEPMUHOB

cxemy Kpemuis

8. PucyHKH, KapThl, YepTEIKH, TUArpaMMBbI, CXEMbI, TpaUKH MPEICTaBIAI0T COOON MOAETH
CJIeTYIOIIETO BHUIA:

TabIMyHbIe UHHOPMALIMOHHbIE

MaTeMaTU4YeCKHUe

HaTypHBIE

rpaduueckrue nHHOPMAIMOHHBIE

9. Nunamuueckast vHOOPMAITMOHHAS MOJIEIH - 9TO MOJICJIb, ONTUCHIBAIOIIAS:

COCTOSIHUE CHCTEMBI B OIIPEICIICHHbBIII MOMEHT BPEMEHU

00BEKTHI, 00J1a/1at01IMe OJUHAKOBBIM HAOOPOM CBOMCTB

IIPOLIECCHI U3MEHEHUS U PA3BUTHS CUCTEMBI

CUCTEMY, B KOTOPOH CBSI3M MEXKAY JIEMEHTaMH UMEIOT IIPOU3BOJIBHBINA XapaKTep

10. I'eneanmornveckoe AepeBO TUHACTUU PropukoBHUeii peacTaBisieT co00H MOIeIh
CJIEIyIOLIETO BUJA!

HaTYpHYIO 2. HEpPAPXUYECKYIO

3. rpaduyeckyro 4. TAOTUIHYIO

OTBeThI:

l Bapmant: 3121122231
2Bapuant: 4312112114
3Bapuant: 2423221432
4 Bapuant: 3332232321

10-8 «BbIcokHii ypoBeHb»
7-4 «CpenHuii ypoBeHb»
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3 u menee «Huzkuii ypoBeHb»
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