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1.1 I[TOACHUTEJIbHAA 3AIINCKA

[Iporpamma «MopnenupoBanue B cpene BLENDER», peanuzyemas B pamkax nesteabrHOCTH
neHrpa nuppoBoro obOpasoBanus jgereit  «IT-ky0», TMO3BOJSET yriayOMTh W PACIHIMPHTH
OOLIEHHTEIVIEKTyalIbHOE pa3BUTHE pebeHka B o00Opa3oBaTelbHbIX o0nacTax «MaTtemaTtuka u
uHpopmaTuka» U «TexXHOIOTHs».

[Iporpamma pa3paboTaHa B COOTBETCTBHU C TPEOOBAaHUSIMH HOPMATHBHBIX JTOKYMEHTOB: @3
P® or 29.12.2012 r. Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii deneparumy;

Vka3 Ilpesuaenta PO ot 7.05.2012 r. Ne 599 «O mepax mo peanusaiuu rocyaapcTBEHHON
MOJIUTUKUB 00J1aCTH 00pa30BaHUS U HAYKW;

KoHuenuus pa3BuTHs OMOJIHUTEILHOIO 00pa30BaHMs JETEH, yTBEep:KIeHa pacHopsKEeHUEM
[TpaButensctBa PO oT 4 centsops 2014 r. Ne 1726-p;

[Mpuka3 MunncrepctBa mpocsemenus Poccuiickoit @eneparun ot 09.11.2018 Ne 196 «O06
yrBepkaeHnn llopsiaka opraHM3allid W OCYIIECTBJIEHUS 00pa30BaTENbHONM JEATENBHOCTH IO
JIOTIOJIHUTEIBHBIM 0011€00pa30BaTeIbHBIM IIPOrpaMMaM»;

Canurapusie npaBwia CII 2.4.3648-20 «CaHuTapHO-3NUIEMHOIOTHYECKHE TpeOOBaHUS K
OpraHu3alusM BOCHHMTAaHUS M OOYy4eHMs, OTAbIXa U O3J0POBJIECHHUSA JAETeHl U MOJOAEKNY,
[ocranosnenue ['maBHoro rocynapctseHHoro canutapHoro Bpada P® ot 28.09.2020 roma Ne 28
(Munroct P® 18.12.2020peructparnmonnsiii Ne61573) netictByrontue go 01.01.2027r.;

Metoanyeckie peKOMEHJALUH M0 MPOSKTUPOBAHUIO JOMOJHUTEIBHBIX OO0IIEepa3BUBAIOIINX
nporpamMM (BKJIFOYAsh Pa3HOYpPOBHEBBIE MporpaMmbl) (pa3pabotanHbie MunoOpHayku Poccun
coBmecTHOC 'TAOY BO «MoCKOBCKHI TOCYIapCTBEHHBIN Me1arorndeckuii yausepcurer», @I'AY
«DenepanbHbI HHCTUTYT pa3BuTHs oOpazoBanus», AHO JII10 «OTtkpeiToe o6pa3zoBanuey, 2015r.)
(ITncemo MunuctepctBa oOpazoBanus 1 Hayku PO ot 18.11.2015 Ne 09-3242);

MeTtoandyeckie pEeKOMEHJANWU 10 pealM3allid  aJalTHPOBAHHBIX  JOMOJHUTEIHHBIX
00111€00pa30BaTENbHBIX IporpamM, CHIOCOOCTBYIOIINX COLIMAJIBHO-TICUXOJIOTUYECKOM
peabmnuraruu,  NpoPEeCcCHOHATHPHOMY  CaMOOTPEACICHHI0O  AeTe ¢ OrpaHUYCHHBIMHU
BO3MOXHOCTSIMH 3]I0POBbsI, BKJIIOYas JA€TCH-UHBAINIOB, C YYETOM HX OCOOBIX 00pa3oBaTeiIbHbIX
notpedHoctel. (IImcpmo Munucrepcta oopazoBanus u Hayku PO Ne BK-641/09 ot 26.03.2016);

[Tacmopr HaumoHanbHOro mnpoekta «OOpa3zoBanue» (yTB. mnpesuauymom CoBeTa Ipu
[Ipesunente P® mo crpaTrernyeckoMy pa3BUTHIO W HAlMOHAJIBHBIM NPOEKTaM, IPOTOKOI OT
24.12.2018 Ne 16);

MeTtoanyeckie peKOMEHIAIMK M0 CO3[JaHUI0 U (PYHKIIMOHHUPOBAHUIO LEHTPOB HU(PPOBOTO
obpazoBanus «lT-ky6» (yTB. pacnopsbkeHueM MuHUCTEpCTBa npocBelieHus Poccuiickoi
denepanuu or10.11.2021 Ne TB-1984/04).

Conepxanue mporpaMMbl HAmpaBiI€HO HAa pa3BUTHE TBOPYECKUX  CHOCOOHOCTEH,
(dbopMHpOBaHNE 3HAaHUN U HABBIKOB 00ydaromuxcs B 00JacTH HU(GPOBBIX TEXHOJIOTUN U B 00JaCTH
CO3JIaHMsI U IPUMEHEHHUS TPEXMEPHBIX HHPOPMALIMOHHBIX MOEICH.

YpoBenb 0011€00pa3oBaTEIbHON MPOTrPaMMbI. 0a30BBIi
HanpaBiieHHOCTBH POrpaMMBbI: TEXHUYECKAS.

AKTyaJIbHOCTb IPOTpaMMBbl

AKTyaJbHOCTh MIPOTPAaMMBI OOYCIIOBIIEHa BBICOKMM HHTepecoM K 3D MomenupoBaHUIO, Kak
TPEHI0OBOMY MHCTPYMEHTY COBPEMEHHOTO TEXHOJIOTUYECKOro oOmecTBa. MojenupoBaHue — 3TO
HEOTheMJIeMasi YacTh HAayKH, IMPOU3BOACTBA UTPOBOH, MYJIbTHILTUKAIIMOHHON M KHHOWHYCTPHHU.
HaTyprle MOACIN aKTHUBHO 3aMCHSAIOTCA I/IH(bOpMaIII/IOHHI)IMI/I BO BCexX O0JlacTAX HAIlleH >KU3HU.
Hay4nble wccienoBaHus B MUKPOMHUPE W KOCMHYECKHE 3a/1ayM, apXUTEKTypa M OHMOIOTHYECKHE
(MemuuMHCKHE) pa3pabOTKU — B JIFO00N o0O0JacTH cerojgHs HE OOOUTHCH 0e3 TPEXMEepPHBIX
WHPOPMAIIMOHHBIX MoOJieJiel 00BEKTOB. BiameHue METOIOM CO3JaHHS TAaKHX  MOJEJCH
MHOTOKPATHO TIOBBIIIIAET BO3MOXHOCTH OYyIyIIEro WHXKEHEpa, a Ha dTane OOyYeHHUs B IIKOJIC
TIO3BOJIMT CO3/1aBaTh TIEPBBIC MPOCKTEHI.



HoBuszna nporpammsl

W3ydyenue wmopenupoBanust B mporpamme Blender na pycudunmpoanHom wunTepdeiice
MO3BOJIAET OBICTPO U 3(PPEKTUBHO MMONIyUaTh MpeacTaBieHue o co3ganuu 3D mopeneit. 3amanus,
pa3paboTaHHbIE K KaXXJIOMy YPOKY, JalOT BO3MOXXHOCTb 3aKpENUTh HOBBIM MaTepuall U cleaTh
nporecc oOydeHus: JETKUM, MHTEPECHBIM U TMPaKTUKOOPUEHTUPOBAHHBIM. VTOroBble MPOEKTHI B
KOHIIE OOYYeHHUs IaayT BO3MOXKHOCTH KaXIOMYy oOydaromemycs co3gaTh CBOM mepBbiii 3D
OPOAYKT € BO3MOXKHOCTBIO €ro jaajbHeimero skcroprta B 3D mpuHTEp WU BUPTYaIbHYIO
pEeanbHOCTD.

OTnuunTensHbIe 0COOCHHOCTH MPOTPAMMBI

OTnUYUTENHHOM 0COOEHHOCTHIO MTPOTPAMMBI ABIISETCA €€ MpaKTUUeCcKasi HalpaBIeHHOCTb.

Jletn MoryT momnpoOoBaTh ceOs B HOBOM BHUIE JEATEIHHOCTH, TOHATh, HACKOIBKO UM
MHTEPECHO pa3BUBATHCS B 3TOH cdepe U co3aTh MepBbIe MPOEKTHI.

Monenu, co3nannble B nporpamme Blender, MOTyT ciy>KUTh OCHOBOH ISl CO3MaHUS U3CIUN
0 aIUTUBHON TEXHOJIOTUU Ha, UMEIOIIeMcs B 00pa3oBaTeabHOM IieHTpe, 3D mpuHTtepe, Uiau cTath
a1poM Oyaymie HHXEeHEPHOU pa3paOOTKU MIIU UIPHI.

B mpouecce obydenuss u paboTel C mporpaMMoi OyayT pa3BUBATHCS HCCIEIOBATEIBCKUE,
WH)XCHEPHBIC U MPOCKTHBIE KOMIICTCHIIHH.

[Iporpamma ommpaeTrcs Ha KOHICTIMIO CHCTEMHO — JACSTEIBHOCTHOTO TIOAXOMa K
opraHu3aiuu yaeoHoro mporecca. [ 1aBHOe MECTO B HEH OTBOJUTCS aKTHBHOW U Pa3HOCTOPOHHEH,
B MaKCHUMAJIbHOW CTENEHU CAaMOCTOSITENIBHOW I03HABAaTEIbHOM AESATEIBHOCTH IIKOJBHUKA. JlJis
peanu3ali TEXHOJIOTHH JACSTeILHOCTHOTO METOJa B paMKaxX JOMOJHHUTEIHHOrO 00pa3oBaHUs
UCIIOJIB3YIOTCS CIIEIYIOIINE TPUEMBI:

Y4eHUK MoNly4aeT 3HAHUSI He B TOTOBOM BHJIE, a TOJbKO OCHOBHBIE NMPUHIIMIIBI U aITOPUTMBI
paboTel ¢ mporpaMMHBIMH Tpoaykramu. OH y3HAET «IPHHIHIBI PaOOTB» HCIOIB3YEMBIX
MPOrpaMM U Jajnee, pyKOBOJCTBYSICh CBOUM TBOPUYECKUM 3aMBICIIOM, OTHICKUBAET HY>KHBIC TTyTH IJIS
pelieHus 3agaun(co3ganue ceoeit rpapudeckoi Mmosenu). Tak mpoucxoaut GpopmMupoBaHUe YMEHHM
CaMOCTOSITEIBHOTO O0yUeHHUSI.

[lomaya HOBOro Marepwajia MPOWCXOMUT C YYETOM BO3PACTHBIX M ICHUXOJIOTHYCCKHX
ocobenHoctet aeteit. Takum 00pa3oM OCYIIECTBISETCS MPHHIUI HETMPEPHIBHOCTH HU3YUCHUS
MaTepHaliad MPEeEeMCTBEHHOCTh MKy BCEMH CTYICHSIMH U dTallaMu 00ydeHUsI.

Llenpto OoOydeHHs CTaBUTCA 3HAKOMCTBO ¢ paboToil B rpaduyecKkoM peaakTope, yMEHue
co3farh mnpocredmyto 3 D monens. Takum o0pa3oM MPOUCXOAUT (OPMHUPOBAHUE YYAIIUMUCA
0000IIIEHHOTO CHUCTEMHOTO TMPEICTaBICHUS O Mupe (mpupone, oOmecTBe, caMoMm cebe,
COIMOKYJIbTYPHOM MHPE U MUPEIICITEITBHOCTH, O POJIH U MECTE KaXKJIOW HAYKH B CHCTEME HayK).

Ha 3aHATHSAX HOCTHUTaeTcsi COCTOSIHUE MCUXOJIOTHYECKOM KOM(OPTHOCTH, 3aKiI0ovarolieecs B
CHATHH BCEX CTpeccooOpa3yronux (hakTopoB y4eOHOro IMporecca, CO3IaHue T00poKeIaTeTbHON
aTMoc(epsl, OPUECHTHPOBAHHOW Ha peaTU3al{i0 HACH NeNarorKu COTPYAHHYECTBA, Pa3BUTHE
JTUAJIOrOBbIX (hOopM 0OILIEHUSI.

Y4eHUKH camMH BbIOMpalOT (NMPUIYMBIBAIOT) ceOe 3aJaHusg W TYTH JUIsl €ro pElIeHus,
MOCTOSTHHO pa3BUBasi CBOM TBOPUYECKUE CIIOCOOHOCTH.

Anpecat nporpaMMsl
[Iporpamma opueHTHpoBaHa Ha oOydarIMXcs, B Bo3pacte oT 9 mo 12 jer, uMmerommx
6a3oBbiii ypoBeHb Brnagenus WKT, mpenBapuTenbHBIX 3HAHUN W BXOJHOTO TECTUPOBAHUS HE
TpedyeTcs.

OO0BeM U CPOK OCBOCHHS IIPOTPAMMBI
O06BEM nporpammsbl 36 4acoB.

[Iporpamma paccuntana Ha 18 Heznenb.

®opma 00ydeHHsI: OUHAsL.



Pexum 3aHATHH, NEPHOAUYHOCTL M MNPOAOKHMTENbHOCTh 3aHATHH JIUTETBHOCTH H
KOJIMYECTBO 3aHATHH — | pa3 B HeseNro 1o 2 akageMudeckux Jaca. (1 akagemuueckuii yac paseH 40
MuHyTam). O0muii 066éM 36 Jacos.

CocTtaB rpynmbsl 00y4aronuxcs — MocTossHHBINA. KomnmdecTBo 00y4daromuxcst B OJJHOU TpyIIIE:
12 genogek.

1.2 HEJIN U 3AJJAYHN ITPOT' PAMMBbI

Llens:
dopMupoBaHUE TIEPBOHAYAIBHBIX 3HAHWM W HABBIKOB OOYYAIOIIUXCS B 00JaCTH MU(PPOBBIX
TEXHOJOTUI M Pa3BUTHE HHTEJUICKTYAIbHBIX CIIOCOOHOCTEW, TEXHHUYECKOr0, KOHCTPYKTOPCKOTO
MBIIUJIEHUS JIETEN.

3a/1auu NporpamMmal:
IIpeameTHsIE:

— copmMupoBaTh NpeCTaBIeHUS 00 OCHOBHBIX MOHATUSAX HHPOPMALIMOHHOTO MOAEIHPOBAHNUS;

— chopmupoBaTh TpEACTABICHHE O PA3HOOOpA3WU MPOIYKTOB HUGPOBOTO MOACITHPOBAHUS U
cdepax ux NpUMEHEHHUS,

— CO37aTh IPEJCTaBICHHs O IPorpaMMHON cpeze Blender, e€ mpenMyrecTBax 1 HeIOCTATKAX;

— copMupoBaTh OCHOBHBIE TIOHSTHS B 00JaCTH KOHCTPYHPOBAHUS;

— M3YYUTH OCHOBBHI TEXHOJIOTUHU CO3JIaHUS MTOJTUTOHAIBHBIX MOJIEIICH;

— JIaTh OCHOBHBIE JIFTOPUTMBI Pa0OTHI C BBILIEYKAa3aHHBIMU TEXHOJIOTUSMU;

— HayuyuThb co3faBaTh 3D-MonenM M UCHOIB30BaTh UX Ul pa3jMuyHBIX Leled B Mpolecce
00y4€eHHUsI MOT/IbIXA;

MeranpeameTHbIE:

— chopMupoBaTh YMEHHUSI OPHEHTUPOBATHCS B CUCTEME 3HAHUIA,

— COBEpUICHCTBOBATH HABBIKM OOPALICHHUS C IEPCOHAIBHBIM KOMITBIOTEPOM;

— chopmupoBaTh NPUEMBI IPOESKTHOM NIEATEIBHOCTH, BKIIOYas yMEHUs (GOpMYIHpPOBATh TEMY U
IeJTb TTPOEKTA, COCTABIIATH TUIAH CBOCH JIESITETHHOCTH, OCYIIECTBIIATh JCHCTBUS MO peaTn3aiun
IUIaHA, pe3yJbTaT MAEATEIbHOCTH COOTHOCHTH C IIEJIbl0, KJIACCU(PHUIMPOBATh, HAOIIOIATH,
MPOBOJIUTH SKCIIEPUMEHTHI, JIeJaTh BHIBOJABI W 3aKIIOYCHHS, OIICHUBATh PE3yJIbTAThl CBOCH
paboThI;

JInynocTHbIE:

— chopMupoBaTh YMEHHUS CAMOCTOSATEIILHON ACSITEIBHOCTH;

— chopMupoBaTh BHUMATEIBHOCTb, aKKYPaTHOCTb MPU pabOTe C TEXHUYECKUMHU YCTPOUCTBAMH,
eJIeyCTPEMIIEHHOCTD, YIIOPCTBO, JKEIaHNE TOOUBATHCS MOCTABICHHOM LIEH.

1.3 COHAEPXAHUE ITPOT'PAMMEBI

Bpewmsi, ykazaHHoe Ha TPOXOXKIEGHHE Ka)XIOro pasleia MporpaMMbl, CTPOTO He
perIaMeHTHPOBAHO. 3a/IaHUsI BBITIOJIHSAIOTCS HA KOMITBIOTEPE C YCTAHOBJIEHHBIM COOTBETCTBYIOIIUM
MIPOrpaMMHBIM obecrieueHueM. TeMI paboThl YY€HUKOB — MHIUBUTYaTbHBIMH.

Neni/n | Ha3Banmue XapakTepucTHKa Kou Buasbt DopMmbl
pasneda, OCH | y-Bo AesITeJIbHOCTH OpraHu3aluu
TeMBbI OBHBIX CO/IE€pP:KATEJbHBIX JUHUHA H | yacoB 3aHATHI

TeM (TIOHATHH, TEPMHHOB, SBICHHI,
3aKOHOB, ()aKTOB U T.1.)

1 Broanoe [TpaBuia TEXHUKH OE30MTACHOCTH. 1 TectupoBanue,
3aHATHE HoBble TexHOJIOrMN CO3/1aHUS Oecena
WH)OPMAIMOHHBIX MOJICIIEH.
2 VYcTaHoBKa Odunuansuerii caiit Blender, 1 Jlexmus.
nporpammuoro | AUCTpHOyTHB, THII OC, Bepcust WnpuBuyansHas
obecrieyenms, | MPOrpamMel, ycranoska Ha I1K, paborTa.

uHTepdeiic mporpammsl Blender




uHTepdeiic
POTPaMMBI

2.79, oxHA MIPOTPaMMBI, OCHOBHEIE
MeHI0, O0KOBBIE OKHA MEHIO.
COKpBITHE U BBIBOJ OKOH, (PYHKIIHN
OKOH, MEHIO «I1apaMeTpbI», IEPEX0
Ha PYCCKHUH SI3bIK, 100aBICHUE U
ynanenue okoH N, T u Ctrl [Tpo6e.
Oxno 3D Buaa, KOOpAWHATHAS CETKA,
HayaJlo KOOPAMHAT, KaMepa WiaMIa.

JleticTBus B
pexuMe
«OOBEKTY.

Jlenra BHU3y okHa 3D Bupaa.
3aKmafKu «BHIY, «BBIICICHUCY,
«100aBUTEY», «OOBEKT» H
npyrue. «[opsdre KIaBHUIIn.
[Monoxxenne oObekTa Ha moJie 3D
BUIA. Y naeHnen no0OaBIIeHNE
o6nekTa Ha none 3D Buga. Kypcop B
LEHTP — U BBIJCICHHOE K KYpCOpYy.
[epexmrodyeHne MeEXIy peKAMaMU
«OOBEKT» U «IpaBKay.
JybnupoBaHue KOMaHJI ¢ MOMOIIBIO
«TOPSYHX KIIABUIID» U KHOTIOK MECHIO
1 OOKOBBIX ITaHeleil. Beinenenne
00BeKTa U TPYNIBI 0OBEKTOB.
DyHKIUSA IPaBOH U JIEBOM KHONIKH
MBIIIN. BeIIeIuTs BCE U CHATH
BBIJIENIEHUE O Beero. [lepemenienne
BOKPYT 00BEKTa, MPUONIMIKECHUE U
ynaieHue ot oobekra. [ImaBHOe
MepeMeIIeHIe BIIPaBO-BIEBO U
BBEpX-BHHU3. Y CTAHOBKA CIUHHII
HU3MEpEHUs pa3MepoB. MaciiTad.
Macmrab cerku mona. Ta0muma
MaciiTaba mo ocsiM U Tabnuia
pa3mepoB oObekTa. M3MeHeHue
pa3MepoB 00BEKTa C MOMOIIBIO
MacmTada MM yCTaHOBKOM
YHCIIOBBIX 3HAUCHU. VI3MeHeHu s 10
ocsam: X, Y u Z. [IpumeHUTH
macitab — Ctrl A TTonoxenne
Kypcopa Ha nosie 3D Bupa.
Jy6mupoBanue 00BEKTOB.
CoxpaHenue (aiina 3amycka c
Hactpolikamu. CoxpaHeHue Qaiina ¢
pactmpenueM. blend B coeii namnke.

Haomronenue 3a
paboToii yaures,
CaMOCTOSITeNIbHAs
paboTa cocpemoit

MPOrpaMMHUpPO
BaHUsI OTBEThIHA
KOHTPOJIbHBIE
BOTIPOCHI

Jlexnus.
WunuBuayansHas
pabora.

Komannr! B
pexume
«OOBEKTY.

[Nepemernenue 00bEKTA C
HCIIOJIL30BaHueM BHpKeTa 3D
MaHunyastopa. [lepemenienue
00BEKTa C UCTIOJIH30BAHUEM TOpsUYEH
knaBuinu «G». [lepememnienne no
ocsaM X, Y u Z. UucnoBble 3HAUCHUS
KoMaHpl. DyHKIUY JIEBON U TPaBOU
KHOTIKHM MBIIIH [IPH BBIIOJIHEHUU
KOMaHJ. Bpamenue o0bekTa ¢
[IOMOLLBIO MaHUITYJISITOPA
«BpAIIEHUE» U TTOCPEACTBOM
KoMaH[bl «R». Bpamienue o ocsim.
YucnoBble 3HAYCHUS KOMaH/IBI B
rpanycax. MIsmeHnenue pasmepoB
00BEKTa C MOMOIIBI0 MAHUITYIIATOPA
«MaciTady» Wid KOMaHI0u «S».
JletictBus 1o ocsim. Yuciossbie

HaoOmronenue 3a
paboToi yaures,
CaMOCTOsITeNIbHAs
paboTa cocpemoit

MPOrpaMMHUpPO
BaHMsI OTBEThIHA
KOHTPOJIbHBIE
BOTIPOCHI

Jlexmus.
WnnuBunyanbHas
pabora.




3HaYeHUs KOMaHIbl. [IpuBeeHne
Macmrabda komannoin CtrlA.
Jlo6GasisieM MaTepral HHACTPAHBACM
napameTphbl.

Tun Pexum «mepcriekruBay.  Pexum
oTOOpaXkeHHs | «opTo». bokoBas mudposas Habmonenne 3a | Jlexus.
o0bekTaHa KiaBuarypa. [lepexol B «opTo» u pabotoii yuntens, | Unnunayanbuas
noie 3DBupa. | o6paTtHO. MHAMKALA COCTOSHHS CaMOCTOATE IbHAA padora.

THTIA 0TOOpakeHus1. Bun criepemu. pabota cocpenoii

Bun cnipaBa. Buz csepxy. Ctrll. IpOrpaMmupo

Ctrl3, Ctrl7. Bun u3 kamepsl. Pernep BaHHA OTBETbIHA

obbekra. PoTorpadust oobekTa 1 KOHTPOJIEHBIC

PEXUMBI COXpaHEHUs kadecTBa. F12. BOIIPOCHI

[TepemenieHre KaMepbl U JIAMIIBL.

IToBopoT 1 MacmTabupoBaHue

kamepsl. Render Cycles u Render

Blender. Tun oto6paxaeMbix U

PEIaKTHPYEMBbIX aKTHBHBIX JaHHBIX

«marepuany. OkpaluBaHue

moBepxHocTH 00bekTa. Cucrema

usetoB RGB. Jlo6aBieHue HOBOIO

«Matepuanay. JlobaBneHne pucyHka

Ha nioste 3D Buma. Pemakrop

n3zobpaxenuil. J/lo6asienue poHa Ha

moste 3D Buma. Ber6op Buaa s

3akperuieHus ¢pona. UV paszBéprka.

Bekropnoe ortoOpakeHHe Ha

MMOBEPXHOCTh 00bekTa. Hompl.
JleticTBus B [Honucerka. IloHATHS «BEPIIMHBDY, Habmronenue 3a Jlekmms.
pexume «p&Opay, «rpanu». [opsuas pabotoii yaurens, | MuauBuayansHas
«TpaBKay. knaBuma Tab. Kaonku caMmocrosTeNnbHas | paborTa.

MEPEKITIOUEHHS MEKAY BEPLIMHAMH, paborta cocpenoit

pebpamu u rpansimu. CtriTab. POrpaMMHUpPO

BrigeneHue sneMeHTa ¢ MOMOIIBI0 BaHHs OTBETHIHA

ITKM. IIpumenenue Shift coBmectHO KOHTPOJIbHBIE

¢ I[IKM. Beinenenue 3aMKHYTOM BOIIPOCHI

netiau — AItTIKM. OcHoBHEIE
nmapameTpa reoMmerpuu oonsekra F6.
[Mpumenenne komang G, R, S x
3JeMEeHTaM MOoJIUCceTKU. [lelicTBus
KoMaH 110 ocsaM X, Y u Z. 3amanue
YHCIIOBBIX 3HAYCHMH IS ACHCTBUH C
3JICMEHTAaMH TTOJIUCETKH.
[Moapaznenenu miaockocTeit
KoMaHJ0¥ R — «pa3pesaTs neTnéi co
casuromy. [lepememmenue et — G
U TIepeMeleHue «MEPTBOM» MEeTIU
GG. TupaxupoBaHUe METIN
konécukoM Mbliu. [lepemenienue
MIeTJIM Ha 3aJIaHHOE PaCCTOSHUE.
CHMMETpUYHOE TT0/Ipa3/ieIcHue
IUIOCKOCTEH KOMaHAON —
«MOJpA3EIUTh» Ha JeBoi naHenu T.
Pazpesats HosxoM — K. Pazpesats
IUIOCKOCTBIO. Komanma E —
«IKCTPYAUPOBATHY TPaHb (BHIIABUTH
Y TIEPEMECTUTD TI0 HOPMAJIH ).
YucnoBele 3HaYeHU U1t KoMaHasl E
u neiicteus no ocam. CtrlZ —
nepemMoTka Haszaa. IIpo3paunblit
pexxum Z. IIpocTpaHcTBeHHBIH3axBaT
—B. Ckoc pedpa — CtrIB, ckoc
Bepiunsl — ShiftCtrIB. Oxno




nmapamMeTpoB ckoca F6 (BemmumHa,
cerMeHThl, npoduis) Komanna
«BBIIABUTH BO BHYTPH» - |.
CIBHUHYTH OKPYXKHOCTB K IIEHTpY - E
Esc S. CxmonHyTs B 1ienTpe — Alt M.
JloGaBnenue HOBOM TpaHy 1Mo 3-M
toukam — F. Mactpyment (Mesh)
Loop Tools. MocTsl, OKpYKHOCTb.
Wuctpyment "nunelka".

[Ipoekt Bb160p TEMBI, THITA TOTOBOTO 6 WnauBuayanbHas
MPOJYKTa, paboTa HaJ| MPOCKTOM. pabora.

3ammura 2 KomexktnBHas

MPOEKTa pabora

Hroro 36

(1acoB):

1.4 [UIAHUPYEMBIE PE3VJIBTATDBI

[IpenmeTHbIE:
B nponecce o6ydyenus neru:
OBIIAJICIOT 0a30BBIMH MOHATUSAMH HU(POBOTO MOICTHPOBAHNS;
MOJy4aT TMpeAcTaBlIeHne 00 O0COOEHHOCTSIX M NPUHIMIAX PadOThl MPOTrpaMM JJsl CO3aHUS
MOJIMTOHAJIBHBIX MOJIEJIEH;
MIOJTy4aT OIBIT KOHCTPYHUPOBAHHS OOBEKTOB;
OCBOSIT OCHOBHBIE PUEMBI paboTHI B mporpamme Blender;
c0o3/1ayT cOOCTBEHHbIE LIM(POBBIE MOJEIN B paMKaX y4eOHOT0 MPOEKTa.

MeranpeameTHsie:
(dbopmMHUpoBaHUE YMEHHSI OPUEHTHPOBATHCS B CUCTEME 3HAHUM;
(bopMHpOBaHNE HABBIKOB pabOTHI C KOMIIBIOTEPOM;

(dhopMHUpOBaHKE HABBIKOB MPOEKTHON pabOTHI;
BJIaJICHUE YMCHUSMH CaMOCTOSTENIHO IUIAHUPOBATH IYTH JTOCTHKCHHUS IeJIel, COOTHOCUTh
CBOU JCUCTBUA C IUIAHUPYEMBIMHU pPe3yJbTaTaMM, OCYLIECTBIATH KOHTPOJIb U KOPPEKTUPOBKY

JIEUCTBUM B COOTBETCTBUM C U3MCHSAIOIIECHCS CUTyallUeW; OLICHUBATb IPAaBUIBLHOCTH
BBINOJIHEHHSI yUEOHBIX 3a/1a4;

JInyHOCTHBIE:

(dbopMUpOBaHNE YMEHHUS CAMOCTOATEIBHON NeITeTbHOCTH;

(bopMupOBaHKE LENECYCTPEMIEHHOCTH B IPOLIECCE TBOPUECKOH paOOTHI.

2. KOMIUIEKC OPT AHU3ALIMOHHO-TIEJATOTMYECKHX YCJIOBUI

2.1  KAJIEHJIAPHBIN YUYEBHBIN TPAGUK
MopnenupoBanunes cpene BLENDER
[epuon ob6yuenwus — 18 venens, 1 pas B Hepento o 2 yaca. Beero 36 yacos.




Ne HesATeIbHOCTH

o/ Ha3Banue TeMbl
1. BBoxnoe 3austue. Th Ha 3aHsITHAX. K3
[Tporpamma Blender. Ycranoska. Muatepdeiic
2. JleficTBus B peKUME «OOBEKT» K3
3. JleiicTBuUS B peskuMe «00BEKT» K3
4, KomaHzsl B pexume «00BEKT» K3
5. KomaHzpl B pexume «00BEKT» K3
6. Tumn orobpakenust o0bekTa Ha mosie 3D Buaa. K3
1. Beinenenue o6bekTa u rpymnibl 00beKToB. OyHKIMS NPaBOi U K3

JIeBOM KHOMNKM MbIH. [lepemenienne B okHe 3D Bua
OTHOCHTEJIbHO O0BEKTA C MTOMOIIBIO MBIIIN U KJIaBUATYPbI

8. JleficTBUS B peKUME «IIpaBKa» K3

JleficTBHs B pexXUMeE «IIpaBKa» K3
10. | [e#icTBUS B peXKUME «IIPABKay K3
11. | Jle#icTBUA B peKHME «IIPaBKa K3
12. | JlelicTBUA B peXKHME «IIPaBKay K3
13. | JleHcTBHS B pexXHUMe «IIpaBKay K3
14. | JleficTBUS B peKUME «IIpaBKa» K3
15. | Ilpoekt. BeiGop TemMBbI IpoeKTa I1P
16. | PabGota Hag mpoeKkTOM 1P
17. | Pabora Hag mpoeKkToM I1P
18. Pabota Hag nmpoekToM I1P
19. Pabota Hag nmpoekToM I1P
20. PaGoTta Han npoexTom I1P
21. [Ipe3enTanus v 3a1KMTa UTOrOBOTO MPOEKTa I1P
22. [Ipe3eHTanus u 3amUuTa UTOrOBOIO IMPOEKTA 11P

K3 - xoMOuHMpOBaHHOE 3aHATHE
1P - mpoekTHas paboTa

2.2  YCJIOBUA PEAJIM3ALIMN [TPOI'PAMMBI

MarepuaibHO-TEXHUUECKOE 00eCIIeueHHE TPOTPaMMBI:

VY4eOHoe nomenieHue:

Y4eOHbIif KJ1acc ¢ KOMIUIEKTOM MeOenu

MarepHuanpHO-TEXHUYECKOe 00ecTieueHHe:

I[IK nns xaxmoro ydeHuka ¢ omeparmoHHod cuctemoit Windows 10 (64 paspsmgHas,
ornepaTHBHAas namsTh He MeHee 4 Gb);

I[pe3enTtanrionHoe 000pyAOBaHKE: SKPaH, MPOEKTOP; HHTEPAKTUBHAS JOCKA.

HNudopmannonnoe odbecrevyeHue:

[Togkntouenue k cetu MHTEpHET

IIporpamma Blender 2.82 u Bblte;

[Mporpamma Paint.net wmu Gimp;

2.3  OOPMbBI ATTECTALIMU

@DopMbI OLIEHKH YPOBHS JOCTHKEHHUI 00yUyaronuxcs.
JUis KOHTpOJIE U CaMOKOHTPOJIA 32 3()()EeKTUBHOCTHIO OOYUEHHs] HPUMEHSIOTCS METOJbI:



HaAOJII0/IEHUE, OMPOC; TEKYIIMH M UTOTOBBIM KOHTPOIb (KOHTPOJIBHBIE M TMPOBEPOYHBIC 3a/1aHUS;
WUTOTOBBIN TBOPUYECKHM MPOEKT).

®opmbl  (ukcanmu 00pazoBaTeNbHBIX pe3ynbraToB. Jns  Qukcanuum 00pa3zoBaTENbHBIX
pe3y/bTaTOB B paMKax Kypca MCIHOJB3YIOTCS: IMaKeT MPOMEXKYTOUHBIX TECTOBBIX padoT,
BBITMIOJTHEHHBIX 00YYarOIIMMHUCS; OT3bIBBI 00YYaIOIIMXCS 10 UTOTaM 3aHATHI U UTOraM oOy4YeHHUSI.

@DopMBI IPEIBSIBICHUS U IEMOHCTPAIIMH 00pa30BaTEIbHBIX PE3YIbTATOB: 3aIINUTA TIPOEKTOB.

@®opMbl MMO/BEICHHUS WTOTOB peali3allid MPOrpaMMbl. II€Jaroruyeckoe HalOII0/IeHuE;
MEJAarornyecKuii  aHalu3  BBIIOJNIHEHUS OOYyYAlONMIMMHKCS  y4eOHBIX 3aJlaHWui; aKTUBHOCTH
00ydJaromuxcs Ha 3aHIATHSIX.

2.4  OLEHOYHBIE MATEPUAJIbI

OrneHuBaHue
KOMIICTCHITUM

TexHuuyeckue: anropuTMUYECKOE U JIOTUYECKOE MBIIIIJICHHE.

I'uOkue: TBOpUeckoe MBIILIEHHE, padoTa B KOJJIEKTUBE, 3((EeKTUBHAs KOMMYHUKALUS,
YMEHHE apTyMEHTUPOBAHHO MPEJICTABUTD MPOEKT.

Texymmii KOHTPOJIb c(OPMUPOBAHHOCTH  PE3YJIbTATOB OCBOCHUS
OCYILIECTBIISIETCS C MOMOIIBIO HECKOJIBKUX MHCTPYMEHTOB HA HECKOJIBKUX YPOBHSX:
— Ha KaXJIOM 3aHATUH: ONPOC, BBIIIOJIHEHHUE 3aIaHUIM, CAMOKOHTPOJIb YUCHUKA;

— Ha YpOKax-MpaKTUKyMmaX: BBIIOJHEHHUE IOCTABJICHHBIX 3aJl1a4, B3aUMOKOHTPOJb YYEHHUKOB,
CaMOKOHTPOJIb YYEHHUKA;

— TpU BBINOJHEHUU TMPOEKTOB: HIESd M COJEPKATEIbHOCTh MPOEKTa, paboTa B KOMaHJE,
MPE3EHTALMS TPOCKTA.

PasBUTHA ydalllUXCAd MPOBOAWUTCA Ha OCHOBC CICAYIOLICTO IMCPCUHA

IpOTrPaMMBI

[TokazaTenu BBINOJIHEHUS MPAKTUYECKUX 3aJaHUN:

— pemaroT MpaKTHUYECKUE 3a]]a4d 10 00pasily, Caeays IpsSMbIM yKa3aHUSM Te1arora;
— YMEIOT BBHINOJHATH 3aJaHusl, BHOCA HW3MEHEHHs B oOpasell, MaHWIYIUPYySd H3yYCHHBIM
MaTepuagoM, HO 0OpamarTcs 3a TOMOIIBIO K Ie1arory;

—  CaMOCTOSTENHHO (POPMUPYIOT aITOPUTM, IPUMEHSISI BCE paHee U3yYEHHBbIE aJITOPUTMHUYECKHE

KOHCTPYKIUH.

Kpurepuu onieHMBaHus BBIIIOJHEHUS IPAKTUYECKUX 3aJaHUN

OnennBaeMblii
pe3yJbTaT

MuHuMaIbLHBIH YPOBEHD

Cpennnii ypoBeHb

Broicokuii ypoBeHb

npernogaBarelis.

IIOJACKa3Ke
nmpenoaaBaTeiis.

Brnayenrie HaBBIKOB OO6yuatommecs: He OOby4atommecs Oby4atommecs
AITOPUTMUYECKOTO CIIOCOOHBI OIPEETUTD CIIOCOOHBI OIPENIETUTD CIIOCOOHBI
MBIIUICHUS 1 HOAXOIAIIYIO HOJXO IALIYIO CaMOCTOSTEIILHO
TIOHUMAaHUe ITOPUTMHYECKYIO ITOPUTMHYECKYIO OTIPENCIIUTh
HeO6XOI[I/IMOCTI/I KOHCTPYKUHIO JJIA KOHCTPYKUHWIO JJIs MOAXOAAIIYIO
(bOopManbHOTO ONUCAHHS (bopmManbHOTO (hopMaTbHOTO OTMUCAHUS ANTOPUTMHYECKYIO
MOJenu OTIHCaHUSIANITOpPUTMA ITOPUTMA PEIICHUS KOHCTPYKLIUIO JUIsI
pelIeHus NPaKTHYECKON 3a1a9H (opMabHOTO OTMCAHHS
NpaKTHYECKOH 3a1aun MPUTIOMOIIN ITOPUTMA PEIICHHUS
HpernoiaBaTess NpaKTHYECKOH 3aJa4n
Hagsixu paboTs! ¢ OOyuaromuiics He MOXKET OO6yuaromuecs OO6yuaromuecs
TIPOTpaMMOi CaMOCTOSATEIEHO CHIOCOOHBI OTIPENIEITUTh CHIOCOOHBI
MIPOCTPOUTH JCHCTBHUS TIOJIXOISIIITYIO CaMOCTOSTEIILHO
JULSPEeTICHUS HOCIIeJOBATEILHOCTD OIIPEeNUTh
MIPaKTHYECKOH 3a1a4H. JEUCTBHH JUTS peIIeHHs TIOIXOISIIITYIO
Kner nmonckazku NpPaKTHYECKOH 3a1a4u 110 HOCIIeJOBATEILHOCTD

JULSL PELICHHUS
MPAaKTUYECKOH 3a/1auH.
CaMOCTOSITENIHLHO HIIET
pelieHue.




HaBeixu co3manms OOydarommiicss He MOYKET OO0ydarommiicss MOXKET ¢ OO0yJarommuiicss MOXKET
TTOJIMTOHAJIBHBIX CaMOCTOSTEIILHO MOMOILBIO CaMOCTOSITENBHO
Mojenen HCTIOJH30BaTh MperoiaBaTens CO3/1aBaThCIIOKHBIC
BO3MOJKHOCTH ITPOTPAMMBI | CO3/1aBaTh MOJIEIH ISt MO/ICITH.
JUIA pELIECHUS peLIeHUs] IPAaKTUYECKON
TpaKkTUYeCKO3anaun. 3aa494.
Hagbiku Henocrarounas YBEpeHHOCTh BO BpeMsi YBEpeHHOCTh BO BpeMsi
KOMMYHHKAIIAU H YBEpEHHOCT, BBICTYIUICHUS, XOPOIITHi BBICTYIUICHUS,
MMpEe3CHTAlN aprymMeHTanusd CTHJIb pE€YH, OTIUYHBIMCTHIIb peun,
TTO3UITHH apryMEeHTHPOBAHHOCTH H BBICOKAs
yOe U TeNEHOCTb. yOeUTeNbHOCTh U
XopomasBu3yaan3anus apryMeHTHPOBAHHOCTb.
3aIIUTHI KauecTBeHnHas
BU3YyaJIU3aLUs 3alUThI

OrneHka MpoeKTa OCYIIECTBISIETCS 110 KPUTEPHSIM, 32 KKl U3 KOTOPBIX
HAYUCISIIOTCS OaJUIbI.

Kpurepun:

1) coorBercTBHe NpoekTa 3ananuto (0-2 Oama);

2) tBopueckuit moaxon (0-3 6aios);

3) crnokHocTh npoekra (0-5 6amoB);

4) xauectBo anropurmos (0-10 6amos);

5) orcyrcrBue omubok B nmpoekte (0-5 6amioB);

6) KauecTBO MPE3CHTAIIMH — COJICPIKATEIILHOCTh, IOTHYHOCTh, KPEATUBHOCTH MPEICTABICHUS
npoekTa(0-5 6anios).

Baiel cyMMUpPYIOTCS, U HA OCHOBaHUH 3TOTO JICTIAETCS 3aKIII0YEHUE 00 YPOBHE CIIOKHOCTH
WYCIICITHOCTH BBIITOJITHEHHOTO MPOEKTa

OO6mas cymma:

14 6am10B ¥ MEHBIIIE — HU3KUH YPOBEHb OCBOCHHS
nporpamMmel; 15-23 GanioB — 6a30BbIN YPOBEHB OCBOCHHS
MIPOTPaMMBI;

24 — 30 GaioB — BHICOKHN YPOBEHB OCBOCHUS MPOTPAMMBI.

Pe3ynbTaThl HTOrOBOTO KOHTPOJIS 3aHOCSTCS B TaONIHUILy (MpriioxkeHue 1).

2.5 METOANMYECKUE MATEPUAJIbI

OCHOBHOW THI 3aHATHUI — KOMOMHHMPOBAHHBIN, COUYETAIOUIMNA B ce0e 3JEMEHThl TEOpUU U
NPaKTUKA. bBONBIIMHCTBO 3alaHUil Kypca BBINOJNHSAETCS CAaMOCTOSITENIFHO C  MTOMOIIBIO
NEPCOHAIBLHOIO KOMITBIOTEPA M HEOOXOIUMBIX IMPOTPaMMHBIX cpencTB. Takke mporpaMma Kypca
BKJIIOUYAET TPYMNIOBbIE UHUHIUBUAYaAIbHbIE ()OPMBI PaOOTHI 00yUaOUIUXCS (B 3aBUCUMOCTH OT TEMBI
3aHATUS). MeToapl 00ydeHus: ocHOBbI TexHojoruu SMART, keiic-meTozsl, ciioBecHble (Oecena,
onpoc M T. J.), METOJ MpPOOJIEMHOTO H3J0XKEHHUS (IMIOCTaHOBKAa NpoOJieMbl M pelieHue eé
CaMOCTOSITENIFHO WJIM TPYIIOH), HaryisgHble (AeMOHCTpamus cxeMm, Talnui, uHporpaduky,
Npe3eHTAlMid U T. J.), MpaKTHYecKhe (NMpaKTUYeCKHUe 3aJaHvs, aHaJN3 M pelleHHe MpOOJIeMHBIX
CUTYAallUi, IOKA3 YUYUTEJIEM FOTOBOM MOJENH U T. [.), METOJI IPOEKTOB.

B kadecTBe METOZOB BOCIUTAHUS IO MPOTPAMME HCIIONIB3YIOTCS YIpaXHEHHE, yOeKIeHue,
MOTHUBALMSI, TOOIPEHHUE.

IIporpamma ocHOBaHa
M0CJIe10BaTEIbHOCTH

Ha HOpUHOUIAX: AJOCTYIIHOCTH, HArjadaAHOCTH, CHUCTCMHOCTH,



3. CIIMCOK JIUTEPATYPbBI

Crincok uTepatypsl Juisl ejarora:

1.  3axon P® «O6 oOpazoBaHum».

2. I'puropses /[.B. BHeypouHas nesTeapHOCTh IIKOJIBHUKOB. MeTo1nuecKuil
KOHCTpYKTOp:mocobue mist yaurens. — M.: IIpocsemenwue, 2010.

3. Odwunmansusii caiit Blender. https://www.blender.org/

4.  OdwuumaneHblii caitt Paint.net. http://paintnet.ru/

5. Penosuropuii 3D-moxaeneit: https://free3d.com (nara obpamienus: 01.10.2021).

6.  Tom myummx mporpamm mius 3D npuntepa. https://3dpt.ru/page/soft (mara
obpamenns:01.10.2021).

7. Yuebnuku mo Blender: http://striver00.ru/3d.htm (mata obparenus:

01.10.2021).Crrcok IuTepaTyphl sl 00yJarOIHXCs:

1.  3D-mopaenupoanue B Blender. Kypc mnst Haunnaronmx: http://younglinux.info (mara

obpamenus: 01.10.2021).

2. benos A.1O. Buneoypoku B bnennep 2.82.
https://www.youtube.com/watch?v=zyFvU86uZxg&list=PLmZp sZ3eTfwFdjBDNPKQZ Q7K
06Dba36 (mara obpamienus: 01.10.2021).
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