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Pabouasi nporpaMma cocTaBjieHA HA OCHOBe:

e dezepanbHOrO TOCYAAPCTBEHHOTO 00PA30BaTEIBHOTO CTAHAapPTa OCHOBHOTO O0IIEro 00pa3oBaHUs
(2010 r.), ¢ UBMEHEHHUSAMU ¥ JOTIOIHEHUSIMH.

e @enepalbHOrO roCcyAapCTBEHHOTO 00pa30BaTENLHOIO CTaHAapTa CPEeAHEro 00IIero 00pa3oBaHus
(2012 1.), c UI3BMECHEHUSAMH U JAOMOJTHCHUSMH.

e [Ipuxaza Muno6pnayku Poccun ot 31.12.2015 1. Nel1577

e [Ipukaza Muno6pnayku Poccun ot 31.12.2015 r. Ne1578

e Metoauueckoro nocodus mo kypcy «OcHoBbl 3D monenupoBanusi U cosznanus 3D moneneity ams
yyamuxcst 00meo0pa3oBaTeNbHBIX KO LIEHTp TEXHOJIOTMYEeCKHX KOMIIETEHIIMH —aJJUTUBHBIX
texHosoruit ({TKAT) r. Boponex, 2014.

e Meroauueckux pekoMeHaanui. Pabouas nporpamma yaeOHoro npeamera: Meroanyeckoe nocooue.-
Cwmonenck: TAYITIO COUPO, 2019

e OcHOBHOM 00pa3oBaTeIbHON TPOrpaMMbl OCHOBHOTO 0011ero oopazoanust MbOY
Bepxuennenposckast COI Ne3.

e OcHOBHOM 00pa3oBaTeIbHON TPOTrpaMMBbI cpeaHero obmiero oopazoBanus MbOY
Bepxuennenposckas COIL Ne3.

e [lonoxenus o padoueit mporpamme MBOVY Bepxuennenpockas COIII Ne3.

e (CanlluH 2.4.2.2821-10 «CanutapHo-31uAeMHOIOrHUYeCKEe TPeOOBAHUS K YCIOBHIM U OpraHU3aI[uu
00y4eHHs B 00111€00pa30BaTEIBHBIX YUPEIKICHUIX ).

IHosicHUTE/IHbHAA 3ANIMCKA

Ucnonb3zoBanue 3D Mopenell mpeaMeToB pealbHOrTO MHUpa — 3TO BAXHOE CPEACTBO IS Nepeaadyu
nHpOpMaIIUHA, KOTOPOE MOKET CYIIECTBEHHO MOBBICHTH A()(PEKTUBHOCTH OOYyUEHHs, a TaKXKE CIYXKHThb
OTJIMYHOM WJUTIOCTpallMel MpU MPOBEACHUU JOKIAJ0B, MIPE3CHTAIlMN, pEKIIaMHbIX Kamnanuil. TpexMepHbie
MOJIENU — 00sI13aTeNIbHBIN 3JIEMEHT MPOEKTUPOBAHUSI COBPEMEHHBIX TPAHCIIOPTHBIX CPEJCTB, APXUTEKTYPHBIX
COOPY)KEHHUM, HHTEephepoB. OTHO W3 MHTEPECHBIX MPUMEHEHUN KOMIIbIOTepHOH 3D-rpaduku u aHuManuu -
cnerP(@EeKThl B COBPEMEHHBIX XYA0KECTBEHHBIX U TOKyMEHTAIbHBIX (PUiIbMax.

[Iporpamma «3D mopenupoBanue u 3D medarb» JaeT BO3MOXKHOCTh W3YYUTh INPUEMBI CO3JIaHUS
KOMITBIOTEPHBIX TPEXMEPHBIX MO/IENIEH B IpOrpaMme.

VYike ceiluac B COBPEMEHHOM IPOU3BOJCTBE U TMPOMBIIUIEHHOCTH BOCTPEOOBAHBI —CHEIUAIHCTHI,
obOnanaromue 3HaHUAMU B 3TOM oOnactu. llemecooOpa3HOCTh U3ydEHUS JAHHOTO Kypca OINpeAemnsieTcs
OBICTPBIM BHeApeHUEM IU(POBON TEXHUKU B MOBCEAHEBHYIO KU3Hb M MEPEXOJOM K HOBBIM TEXHOJOTHUSM
obpaboTku wuHpopManuu. Yyamiuecs IMOJy4alOT HayalbHbIE HABBIKM TPEXMEPHOTO MOJEIMPOBAHUSA,
KOTOpBIE MOBBIMIAIOT UX MOATOTOBICHHOCTH K KU3HHU B COBPEMEHHOM MHpE.

Cdepst mpumenenus 3D-rpaguku MpOAOIKAIOT PACHIMPATHCA C KAXKIBIM JHEM, a CIELUATHCTHI,
BIIQJICIONINE HaBbIKaMu co3fanusi 3D-monenei, BocTpeOoBaHbl Ha pbIHKE TpyAa. M3ydeHHne TpexMmepHOi
rpaduku yriayOnseT 3HaHUS y4allluXcs O METOJIaX M MpaBHiaxX rpaduyeckoro oToOpaskeHus HHPOpMaIlH,
pa3BHBaeT WHTEpEC K pasfelaM WHXKEHepHOW Tpaduku, HauepTaTeIbHOW TEOMETPUH, UYEepUEHHUIO,
KOMITBIOTEPHBIM TpauecKuM Iporpammam, K pelieHuIo 3aa4 MOJICIMPOBAHMS TPEXMEPHBIX 00BbEKTOB. Y
ydamuxcsi GOPMHUPYIOTCS HABBIKU U IPUEMBI pelIeHUs IpapUuecKuX U MO3UIIMOHHBIX 33/ad.

JlomonauTenpHas obOmeoOpa3oBaTenbHas oblepa3BuBatomas nporpamma «3D MoaenupoBanue u 3D
nevyatb» MpeaHa3HadeHa JUIsl MIKOJIBHUKOB, JKENAIONINX MPOJIOJKUTh M3yYeHHE CIIOCOO0B M TEXHOJOTHIA
MOJETUPOBAHUS TPEXMEPHBIX 0OBEKTOB C MIOMOIIBI0 CBOOOJHOTO TporpaMMHOro obecrieueHus Blender.

Blender — mporpamma ans co3mgaHusi TPEXMEPHOM KOMIIBIOTEpHOW rpadukd. DTO HE TOJIBKO
MOJENUPOBaHNE, HO M aHHUMallus, CO3/aHue Wrp, 0o0paboTka BuAecOMaTepHaIOB. V3ydeHuwe TaHHOU
MpPOrpaMMbl TIOMOKET y4allUMCS B JajbHEHIIeM pemaTh CIOXKHBIE 3a7adyd, BCTPEYAIOIIUECs B



JEATEIbHOCTH KOHCTPYKTOPA, apXUTEKTOpa, MU3aifHepa, MPOEKTUPOBIIMKA TPEXMEPHBIX HMHTEP(ENcoB, a
TaKKe CIEIHAIUCTa N0 CO3AaHUI0 aHMMAIMOHHBIX 3D-MHpOB [UIs peKiaMHOW M KuHemarorpaduyeckoi
IIPOJTYKIIUH.

HoBu3na: pa6ora ¢ 3D rpadukoii — OIHO W3 caMmbIX MOMYJSPHBIX HANpaBICHUH HCIIOJIb30BAHUS
MEPCOHATBHOTO KOMITBIOTEPA, TMPHYEM 3aHUMAIOTCS JTOH paboTOH HE TOJBKO MpPOQecCHOHATbHbIC
XYJO’KHUKH U JU3aiiHepbl. B Halle Bpems TpeXMEepHON KapTUHKOM YK€ HUKOI'O HE yIMBMIIb. A BOT II€4aTh
3D Mopeneii Ha COBPEMEHHOM OOOpYIOBaHMHM — JI€J0 HOBOE€. JI0JM OCBamBalOT a3bl TPEXMEPHOTO
MOJEIUPOBAHUS JOCTATOYHO OBICTPO U HAYMHAIOT PUMEHSATh CBOU 3HAHUS HA IPAKTUKE.

AKTYaJIbHOCTB 3aKIIFOYAETCS B TOM, YTO JJAHHASI IPOTpaMMa CBs3aHa C MPOLEeCCOM WH(POPMATU3ALNH H
HEOOXOAMMOCTBIO JUISI KXKJIOTO YEJIOBEKA OBJIAZIETh HOBEWITMMH MH()OPMAIIMOHHBIMH TEXHOJIOTHSIMHU JUIS
aJlanTaluyu B COBPEMEHHOM OOWIECTBE M peai3alluy B MOJHONM MEpe CBOEro TBOPYECKOTO INOTEHIHMAIA.
JIrobast TBOpueckas mpodeccuss TpeOyeT BiIaJEHHUS COBPEMEHHBIMU KOMIBIOTEPHBIMU TEXHOJIOTHSIMMU.
Pe3ynbrarel TexHHYecKOM (aHTa3uM BCEr/a CTPEMMIIMCH BBUIMTHCA Ha Oymary, a 3aTe€M U BOIUIOTUTHCA B
*u3Hb. Ecnu paHblie, mpeIcTaBuTh TO, Kak OyleT BBIVISJETh JOM WJIM MHTEPhEP KOMHATHI, aBTOMOOMIIb
WM TEIJIOXO0/ Mbl MOTJIM JIMIIb 110 YEPTEXY WM PUCYHKY, TO C MOSIBIIEGHUEM KOMIIBIOTEPHOTO TPEXMEPHOTO
MOJIETUPOBAHUSL CTAJ0 BO3MOXKHBIM CO3JaTh O0OBEMHOE M300pa)K€HHE CIPOEKTHPOBAHHOIO COOPYKEHUS.
Ono otrinuaercss (oTorpaduyeckoil TOYHOCTHIO M TO3BOJIAET Jydlle MpeAcTaBuTh cebe, Kak Oyner
BBITJIAZIETh MPOEKT, BOIUIOIIEHHBIM B >KM3HM M CBOEBPEMEHHO BHECTH OIpEAETICHHbIE KOPPEeKTHBBL. 3D
MOJIeNIb OOBIYHO MPOU3BOJIUT ropaszio OoJblliee BIIEYATIIEHUE, YEM BCE OCTAJIbHBIE CIIOCOOBI MPE3EHTAIMN
Oyaymero mnpoekta. llepenoBble TEXHOJOIMM TMO3BOJISIOT J100MBAaThCA MOTpsicarolMX (3PPEKTUBHBIX)
pe3yabTaToOB.

ITenarornyeckas neaeco00pa3sHOCTh 3aKIHOYAETCA B TOM, YTO JAaHHAs MPOrpaMma IMO3BOJUT BBISBUTH
3aMHTEPECOBAHHBIX OOYyYalOUXCs, MPOSBUBIIMX MHTEpeC K 3HAHMSM, OKa3aTb WM IIOMOILb B
(hopMUPOBaHNHM YCTOMYMBOTO MHTEpECa K MOCTPOEHUIO Mojenel ¢ momomisio 3D-npunTepa. B mporecce
CO3/laHus MoJieneil oOydaromuecss Haydarcss OOBEAMHATh PEalbHbI MUP C BUPTYaJbHBIM, 3TO HOBBICUT
YPOBEHb IPOCTPAHCTBEHHOT'O MBIIIIEHUS, BOOOPAKEHHUS.

IIpakTHYecKkass 3HAYMMOCTh

TpéxmepHas rpaduka akTUBHO NPUMEHSAETCS AJs CO3/1aHUS M300paKeHUH Ha IUIOCKOCTH PKpaHa WU
JIUCTA MEYaTHOM NMPOIYKIMH B HAyKE W NPOMBILIUIECHHOCTH, APXUTEKTYPHON BU3yalU3alid B COBPEMEHHBIX
CHUCTEMaX MEJMLIMHCKOW BH3yann3anuu. CamMoe IIMPOKOE IPUMEHEHHWE — BO MHOTHMX COBPEMEHHBIX
KOMIIBIOTEPHBIX HIPaX, a TAKKE KaK AJIEMEHT KuHemarorpada, TeleBUACHUs, Me4aTHOW mpoaykuuu. 3D
MOJEIMPOBAaHNE IMPUMEHSETCA B TCHAEPAX W IIPHU IMPE3CHTALUAX NPOeKTOB. OHO IO3BOJISIET YEIOBEKY
YBHUJIETb OOBEKTHI B TOM BUJIE, KAKUMHU OHM SIBJISIOTCS B JEMCTBUTEIBHOCTH. DTO 3HAYUT, YTO TAKOTO pojJa
IIPOrpaMMBbl JAIOT BO3MOKHOCTb CIKOHOMHUTH OIPOMHOE KOJMYECTBO CPEICTB U BPEMEHH, IIOCKOJBKY IJIS
IIpEe3eHTalK, HampuMmep, OOJBIIUX MPOEKTOB, HEOOXOIUMO IPHIIOKEHHE, COOTBETCTBEHHO, OTPOMHBIX
YCUIIUH.

OTtim4uTeIbHBbIC 0COOCHHOCTH

[IporpamMma JIMYHOCTHO-OPUEHTHPOBAHA W COCTaBJE€HAa TaK, YTOOBl KaXAbli pEeOEHOK HMen
BO3MO’KHOCTh CaMOCTOSATENIBHO BBIOpaTh HamboJiee MHTEPECHBIM 00BEKT pabOThl, MPUEMIIEMBIH AJIsI HETO.
Ha 3aaTHsAX npuMeHs0TCs UH(QOPMAIIMOHHBIE TEXHOJIOTUU U MPOEKTHAs NesITeIbHOCTh. JlOMOIHUTEeNbHAS
oOmieobOpa3oBarenbHas nporpamma «3D monenupoBanue u 3D meuaTh» paccuuTaHa Ha ydamuxcs 10-17
JIeT, UMEIOLIUX OMBIT paboThl ¢ KOMIIBIOTEPOM Ha YpPOBHE MOATOTOBJIEHHOI'O IOJIb30BATElNIs, WMEIOIINX
NepBOHayYalbHble HAaBBIKM paboTel B mporpamme Blender. IlponomxurensHocts 00yuenust 1 rox, 3aHATHS
poBOJATCS 2 pa3a B Heneno mo 2 yaca. OcBoeHHe Marepuana Kypca oOydyarolMMCs MOJTBEpXKIAeTCs
CaMOCTOSITEJILHO BBIMIOJIHEHHBIM MPOEKTOM — pazpaboTkoit 3D-mMoaenu 3a1aHHOTO 00bEKTA.

TpeboBanust K MHHHMAIbHO HEOOXOAMMOMY YPOBHIO 3HaHWH, YMEHMH W HaBBIKOB YyYalUXCs,
HEOO0XOAUMBIX JUIS YCIIEIIHOTO U3YYeHHs TaHHOTO Kypca:



- HWMETh HaBBIKK paboThl B omepanuoHHON cucremMe Windows wmimm Linux (ymerp 3amyckatb
MIPUIIOKEHHS, BBITIOJIHATH OTepanuy ¢ paidnaMu 1 nmankamu);

- yMeTh paboTaTh C IByMEPHBIMH rpaduyeckuMu nporpaMmmamu (Hanpumep, Photoshop nnun GIMP);

- HMMEeTh HavaJIbHbIC HABBIKKU Pa0bOTHI B IporpamMme Blender.

Henab: coznanue ycnoBuil [uist u3ydeHust ocHOB 3D MoennpoBaHusl, pa3BUTUSL HAYYHO-TEXHUYECKOIO U
TBOPYECKOTO IMOTEHIMANa JMYHOCTH pEOEHKA, pPa3BUTh TBOPUECKHWE M JU3alHEPCKUE CIOCOOHOCTH
00yJaromuxcs.

JlaHHasi mporpaMMa MMEeT BBIPKEHHYIO NMPAKTHUYECKYI0 HANpPaBICHHOCThb, KOTOpas W OMpEAeiseT
JIOTHKY TIOCTPOEHHS MaTepraia y4eOHbIX 3aHATHI.

3HaHus, MOy4eHHBIE IPH U3y4eHUH nporpaMmel «3D moaenupoBanue u 3D neyaTsy, ydammecss MOTYT
NPUMEHUTH ISl TOArOTOBKH KAUeCTBEHHBIX WLTIOCTPAIM K JOKJIaZaM, IPE3CHTAIUH IPOEKTOB IO

pa3IMYHbIM MpeaMeTaM — MaTeMartuke, (U3MKe, XUMHH, OUOJIOTUU U Jip. TpexmepHOe MOJEIHpOBaHHUE
CIIY’KUT OCHOBOM JUUISl U3YYEHHUsI CUCTEM BUPTYaJIbHON PEAIIBHOCTH.

3axaun:

Oolyuaromue:

- OCBOWUTH CO3/IaHUE CIIOKHBIX TPEXMEPHBIX 0OBEKTOB;

- TOJIyYUTh HAaBBIK pabOTBl C TEKCTypaMH M MaTepualaMU I MaKCUMaJIbHON pPealMCTUYHOCTH,
ucnons3ys aBuxkok Cycles Blender;

- TOJIy4UTh HayaJlbHbIE CBEACHUS O MPOIIecce aHUMAIlMKM TPEXMEPHBIX MOJENEH, UCoIb3ysl Armature;

- TIOJYYUTh HAaBBIK TPEXMEPHOH IMevaTy.

PassuBarompue:

- Cco3/aBaTh TPEXMEPHbIE MOJIENH;

- paborats ¢ 3D nmpurTepom, 3D ckaHepoM.

- pa3BUBaTh 00pa3HOE, TEXHUYECKOE MBIIIJICHUE U YMEHHUE BBIPA3UTh CBOM 3aMBICET;

- pa3BUBaTh yMEHHUA pabOTaTh MO MPEI0KEHHBIM HHCTPYKIIUSM 10 cOOpKe MOJiesei;

- pa3BUBATh YMEHHUS TBOPUYECKU MOJXOIUTH K PELICHUIO 3aauu;

- CTUMYJIHMpPOBaTh MOTHBALMIO OOydalolmuxcs K I[IOJyYEHHUIO 3HaHUW, moMorath (OpMUPOBATH

TBOPUYECKYIO JIMYHOCTH pEOCHKA.

- CcHocoOCTBOBATh Pa3BUTHUIO HHTEpEca K TEXHUKE, MOJIEIHPOBAHUIO,

BocnuraresbHsbie:

1. BeISIBUTH 3aMHTEPECOBAHHBIX OOYUYAIOLIMXCS, MPOSIBUBIIMX MHTEPEC K 3HAHUSAM IO OCBOeHHI0 3D
MOJETUPOBAHUSL.

2. Oxazarp momouis B (pOpMHUPOBAHUM YCTOMYMBOIO MHTEpeca K MOCTPOCHHUIO MOJENEeHd C MOMOIIbIO
3D-npuHnTepa.

3. B mporiecce co3manus Mojenei HayduTh OOBEAUHATh pealbHbIi MUP C BUPTYAIbHBIM, 3TO MOBBICUT
YPOBEHB MPOCTPAHCTBEHHOTO MBIIILICHHS, BOOOPaKEHUS.

4. BocnuThIBaTh YMCTBEHHBIE U BOJIEBbIE YCUJIHS, KOHIICHTPAIIUIO BHUMAaHUS, JOTHYHOCTh M Pa3BUTOTO
BOOOpaKCHUS.

Oco0eHHOCTH BO3PACTHOM rPyNIbI

IIporpamma «3D wmopnenupoBanue u 3D medaTh» paccuuTaHa Ha JAETe CpeAHEro M CTapliero
HIKOJIBHOTO Bo3pacTa - 10 — 17 ner.

Cpok peanuzanuu nporpamMmmsl — 1 roz.

Hanonnsiemocts rpynmsl: He MeHee 8-10 uenoBex.

Cpok peanu3zaiyy nporpaMmsl: 1 ronu.

®opma oOydeHHs: ouHasl.

PexxuM 3aHATHIL: KOIMYECTBO YUeOHBIX 4acoB 3a yueOHbIN rox — 35 yacoB; 1 3aHsATHE B Heaemo 1o 1
qacy; MpOJODKUTEIIBHOCTD 3aHATHS — 45 MUH.

MeToabl U IpHEMbI OPraHU3alMu 00pPa3oBaTeILHOIO NMpouecca:

- UHcTpykTaxu, 6ecelpl, pa3bsiCHEHUS



- Harnsiguenii ¢oto u Bugeomarepuansl no 3D-mMonenmpoBanuio

- [IpakTnueckast pabota c nporpammamu, 3D npuHTepoM

- lnHOBanimoHHbIe METObI (TOMCKOBO-UCCIIEA0BATEIBCKHM, MPOEKTHBIN, UTPOBOH);

- Pemenne TexHMYeCKHX 3a/1a4, IpOEKTHas padora.

- Ilo3HaBarenbHble 3anaud, Yy4yeOHblE JUCKYCCHM, CO3/aHU€ CHUTyallUd HOBHU3HBI, CHUTYyallUH
rapaHTUPOBAHHOIO YCIEXA U T.[.

- Meroa ctumynupoBaHus ( yyacTHE B KOHKypcaX, IOOLIPEHUE, IEPCOHATIbHAS BbICTaBKa padoT).

IIporno3upyembie pe3yJjibTaThl

Vuyamuecs MO3HAKOMATCS €  NPUHUUOAMU  MOJEIMPOBAHUS  TPEXMEPHbIX  OOBEKTOB, C
WHCTPYMEHTAIBHBIMH CPEACTBAMU JUIsI Pa3pabOTKH TPEXMEPHBIX MOJIETEH U CIIEH, KOTOPbhIE MOTYT OBITh
pasmerensl B MHTEpHETE; mosrydat HaBblku 3D-nedatu. OHK OyIyT MMETh MPEICTABICHUE O TPEXMEPHOH
aHUMaIMK; TOJy4YaT HayalbHbIE CBEICHHUS O cdepax NPUMEHEHUs TPEXMEpHOM rpaduku, o crocodax
neyatd Ha 3D-npunTepe. OOydaromiuecss Hay4yaTCs CaMOCTOSITEIBHO CO3/JaBaTh KOMIIBIOTEPHBIM 3D-
MpOIyKT. Y oOyyarommxcs pa3BUBAaeTCd JIOTMYECKOE MBIIUIEHHWE, MPOCTPAHCTBEHHOE BOOOpaKEHHE H
00beMHOE BUJIEHHE. Y HUX Pa3BUBAETCS OCHOBATENIbHBIN MOJXOJ K PEIHICHUIO0 Mpo0JieM, BOCIUTHIBAECTCS
CTpEeMJICHHE K CamM0o00pa30BaHUIO, J100pOKENATETbHOCTh I0 OTHOLIEHUIO K OKPY)KAIOIIKUM, YyBCTBO
TOBApHILECTBA, YyBCTBO OTBETCTBEHHOCTH 3a CBOIO palboOTYy.

Ili1anupyembie pe3yabTAThI OCBOEHUSA NMPOrPaMMbl

[TnaampyeMble  pe3ylnbTaThl OCBOSHHUS TPOTPAMMBI  BKIIFOUAIOT  CJICAYIONIME  HAINPaBJICHUS:
(hopMHUpOBaHHE YHHUBEPCAIbHBIX YUYEOHBIX AECUCTBHM (JMYHOCTHBIX, PETYISTHUBHBIX, KOMMYHUKATHUBHBIX,
MO3HABATENBHBIX), Y4eOHYI0 W oOmienoyib3oBaTenbekylo MKT-koMneTeHTHOCTh 0Oy4Jarommxcs, OIBIT
HCCIIE0BATEIBCKON M MPOEKTHOM ACSITEIHPHOCTH, HABBIKH pabOTHI ¢ HH(OpMaIneH.

JIMYHOCTHBIE Pe3yJIbTATHI:

- TOTOBHOCTH M CIIOCOOHOCTh 00YJArONIUXCsl K CAMOPa3BHUTHIO;

- MOTHBAIIUS ICSATEIILHOCTH;

- CaMOOIICHKA Ha OCHOBE KPUTEPHUEB YCICITHOCTH 3TOU JESITeIbHOCTH;

- HaBBIKH COTPYIHHYECTBA B Pa3HBIX CUTYaIUsIX, YMEHHE HE CO37aBaTh KOH(JIHMKTHI U HAXOJUTh
BBIXO/JIbI U3 CIIOPHBIX CHTYaIlUi;

- OTHYECKHE UYBCTBA, MPEKIE BCErO JJTOOPOKENATEIHHOCTh M AMOIMOHAIBHO-HPABCTBEHHAS
OT3BIBYMBOCTb.

MeTanpeaMeTHbIe pe3yJbTAThI:

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe JelicTBHA:

- OCBOEHHE CIIOCOOO0B pelIeHus Mpo0JIeM TBOPUECKOTO XapaKTepa B )KU3HEHHBIX CUTYALUsX;

- popMupOBaHNE YyMEHUI CTaBUTh LI€Jb — CO3/IaHHE TBOPUYECKOI pabOThl, MIAHUPOBATH JOCTH)KEHUE
3TOH 1€, CO3/1aBaTh HaIJIAHbIE TUHAMUYECKHE Tpapuueckre 0OBEKThI B Ipoliecce paboThl;

- OIICHMBAHME IIOJYYarOIIErocsi TBOPYECKOTO IPOJYKTa M COOTHECEHHWE €ro C HW3HAYaJIbHBIM
3aMBICJIOM, BBITIOJHEHUE M0 HEOOXOJMMOCTH KOPPEKLUHU JTUOO0 MpoAyKTa, 1160 3ambicia. [lo3HaBaTenbHbIe
YHUBEpCaJbHbIE yueOHbIe NeHCTBUSA:

- CTPOUTH pacCyXJeHUe OT OOIIHX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM U OT YACTHBIX SBJICHUH K
OOIIMM 3aKOHOMEPHOCTSIM, CTPOUThH PACCYXJIEHUE HAa OCHOBE CPABHEHUS NMPEAMETOB W SIBICHHM, BBIJIEINSASA
IIPU ATOM OOIIME TPU3HAKH.

KoMMyHuUKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JeilicTBUA:

- (¢dopMHpOBaHME U pa3BUTHE KOMIIETEHTHOCTH B 0O0JAacTH HCHOJIB30BAHUSA HH(GOPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA;

- MO/ATOTOBKA Ipa)UIeCKUX MaTepUuasioB Al 3((HEKTUBHOTO BBICTYILICHUS.



=

3.

IIpeamerHbIe pe3yabTaThl:

Kypc crmoco6cTByeT MOCTHMKEHHIO OOYYarOIIMMUCS IMPEIMETHBIX PE3yJIbTaToB Y4eOHOTO Ipeamera
«MadpopmaTtuka». Yyamuiics moJyduT yriryOJaEHHBIE 3HAHUA O BO3MOXKHOCTSIX MOCTPOCHHS TPEXMEPHBIX
Mojenel. HayuuTcss caMoCTOATENbHO CO3[aBaTh MPOCThIE MOJENU pealbHbIX 00bEekTOB. JlocTHub
IJIJAHUPYEMBIX PEe3YyJbTaTOB IIOMOTYT IEJArOrMYeCKUe TEXHOJOTHM, HCIIOIB3YIOLIME METOAbl aKTUBHOIO
oOyyenus. [lpuMepaMu TakMX TEXHOJIOTHH SBISIOTCS MTPOBBIE TEXHOJOTHH. BocmuraTenbHbIN 3 dexT
JOCTUTAETCs 110 ABYM YPOBHSM B3aUMMOJEHCTBHS — CBSI3b YUCHHMKA CO CBOMM YYHTEIEM U B3aUMOJCHCTBUE
LIKOJIBHUKOB MEXAy cO00M Ha YPOBHE I'PYIIIbl KPYXKKa.

OcymiectBisercs NpUOOpPETeHNE KOJIbHUKAMU:

- 3HaHUN 00 MHPOpPMATHKE KaK 4acTH OOIIeUeI0BEYECKON KYIbTYphl, KaKk (JOpMe OIUCAHUS U METOJIe
ITO3HAHUS JCUCTBUTEIBHOCTH, O 3HAYMMOCTHM T€OMETPUM B Pa3BUTHUU LUBMWIM3ALMM M COBPEMEHHOIO
o0l11ecTBa;

- 3HaHUH 0 cioco0ax caMOCTOSTELHOIO MOMCKA, HAXOXKIEHHS 1 00paboTKK MH(pOpMaInu;

- 3HAHUM 0 MpaBUIaX KOHCTPYKTUBHOM IpynmnoBoi paboThl;

- HaBBIKOB KYJIbTYpPbI pEUH.

Cucrema OlleHKH 0CBOEHHsI IPOrpaMMBbl

Cucrema OLCHKU MpeayCMaTpuBacT ypOBHeBBIﬁ moaxoa K MPCACTABJICHUIO IIJIAHUPYEMBIX
pE3yAbTATOB U MHCTPYMEHTAPHIO JIJISI OLIEHKH UX JOCTHKEHUS.

CornmacHo 3TOMY TOAXOAY 3a TOYKY OTCYETAa MPUHUMACTCS HEOOXOIUMBIN MJIsi TPOJIOJDKCHUS
0o0pa3oBaHUsl U pealbHO JTOCTHTaeMbli OOJBIIMHCTBOM YYaIIMXCSl OMOPHBIM ypoBEHb 00pa30BaTENIbHBIX
JTOCTHKCHHH. J[OCTHIKEHHE ATOTO OTIOPHOTO YPOBHS MHTEPIIPETUPYETCS Kak 0€3yCIOBHBIA YUCOHBIN yCIIex
pebEHKa. A oleHKa MHIWBUyaIbHBIX 00pa30BaTEIbHBIX JOCTUKEHUHM BEAETCA «METOJOM CIIOKEHUS», IPU
KOTOpOM (PUKCUpPYETCS TOCTHKEHHE OMOPHOTO YPOBHSA W €ro MPEBBbILIEHUE. DTO MO3BOJSET MOOLIPSTH
MPOJIBIKEHUST YYalIUXCsl, BBICTpaMBaThb WHIUBUIYalbHbIE TPACKTOPUH JBIKEHUS C YYETOM 30HBI
OJIMKaNIIero pa3BUTHSL.

[Ipy oueHuBaHUU AOCTHXKEHUH IUTAHMPYEMBIX PE3yJabTaTOB MCIONB3YIOTCA cienyromue (opMsl,
METO/IbI ¥ BUJIbI OLIEHKHU: TPOEKTHI, IPAKTUYECKHE U TBOPUYECKUE PaOOTHI.

Kputepumn ouenku pe3yJibTaToB 00y4eHUsl

- BBICOKMH YpOBeHb — ydamuiics osianesn Ha 100-80% ymeHMsAMHM M HaBbIKaMH, NPEAYCMOTPEHHBIMU
IIpOrpaMMoil 3a KOHKPETHBIH HEepuoJ; paboTaeT caMOCTOATENbHO, HE HCHBITHIBAET OCOOBIX TPYIHOCTEH;
BBITNOJIHSET MPAKTHUECKUE 3a/laHusl C SJIEMEHTaMU TBOPUYECTBA;

- cpeiHul ypoBeHb — Yy yualerocs 00bEM yCBOGHHBIX YMEHUH U HaBbIKOB cocTaBisieT 70-50%; paboTaer
C MOMOMUIBIO N€J]arora; B OCHOBHOM, BBINIOJIHSET 331aHUsl HA OCHOBE 00pasia;

- HU3KMH ypoBeHb - peOEHOK oBiazen MeHee uyeM 50% MperycMOTPEHHBIX YMEHMH U HAaBBIKOB,
HCIBITHIBAET CEPbE3HBIC 3aTPYIHEHUS; B COCTOSHUM BBINOJIHATH JIMIIB IPOCTEUIINE IIPAKTUUECKUE 3alaHUs
NeJarora;

- IporpaMMy He OCBOWJI - ydaluiics oBiajen MeHee yeM 20% MpeayCMOTPEHHBIX MporpamMmoi 0obéma
YMEHHMU U HaBBIKOB.

Jlureparypa aJjis neagarora

Bbonpmaxos B.I1. MnxenepHast u kommberiotepHas rpaduka: yued. nocodue — CII6.: BXB-IlerepOypr, 2013.
bonpmakos B.II. Co3manue TpexmMepHBIX MOJeNe M KOHCTPYKTOPCKOM JTOKYMEHTAllMd B CHCTEME
KOMIITAC-3D. IIpaktuxkym. — CI16.: BXB-Iletepoypr, 2010.

JlxerimcK. BlenderBasics: camoyuurtens, 4 - eusnanue, 416 c., 2011.
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Mertoanyeckoe nocodue no kypey «OcHoBbl 3D MonenupoBanust U co3ianus 3D Moneneiny i ydanmxcs
0011e00pa3oBaTenbHBIX MIKOJ: L[eHTp TEeXHOJOTHYeCKHX KoMIleTeHIui amuTuBHBIX TexHonoruii (L[TKAT)
r. Boponex, 2014.

[TpaxoB A. A. «Camoyuutens Blender 2.7», BXB-Iletepoypr, 400 c., 2016.

DJIEKTPOHHBIE pecypchl s negarora

Blender 3D — ypoxku - https://www.youtube.com/channel/UCLYTrT1051M_6XKbEc5Te8PA.

VYpoku Blender 3D. Ocnogs. Nestergal creative school. 3npasctByii, Blender-
https://www.youtube.com/channel/UCyGkgqUw7FQDKY-sztZ5FDDA

JJIeKTPOHHbIE PeCyPChI A 00Yy4AKOIIMXCH:

3D-moaenuposanue B Blender. Kypc st Haunnaronux http://younglinux.info
Buneoypoku - yuntscs ¢ Hamu npocto. [Tocmotpen. [locmyman. Beryani:
http://programishka.ru/catalog/list_catalog/1/.

Coaep:xanue nmporpaMMsl
OcnoBbl 3D moennpoBanus B Blender — 13 yacos

Tema 1. Beenenne.Texuuka 0e30nacHocTH

Teopus. Texnuka 6ezonacHoctu.MHTEepdeiic u koHuUrypaius nporpaMm KOMIbIOTEPHOH rpa@uKy.
IIpakTuka. Hactpoiika pabouero crosa.

Tema 2. OcHoBbl 3D monenupoBanus B Blender

Teopusi.Cucrema okoH B Blender. 17 tunos oxon. Blender Ha pycckom.

IIpakTuka. PycudunupoBanue nporpaMmel.

Tema 3. Hapuranus B 3D-npocrpancrBe. 3HaKOMCTBO ¢ NPUMHTHBAMM.
Teopus.Ilepemernienue, BpalieHne, MacTabupPOBaHHUE.

IIpakTuka.«/lenaem cHeroBUKa U3 NPUMUTUBOBY.

Tema 4. BricTpoe ny0aupoBaHue 00bEKTOB.

Teopus./lyonupoBanue 00bekTOB B Blender 1 3HakOMCTBO ¢ TOPSYMMH KJIAaBUIIIAMH.
IpakTnka.«Co3nanue c4eToB, CTOJIA U CTYJIbEBY.

Tema S. 3HaKOMCTBO ¢ KaMepPOH ¥ OCHOBBI HACTPOMKHM JIaMIl.

Teopus.Uro Takoe kamepa, JUIsl U€ro OHA HY)KHA U Kak BU3yanusuposatb 3D moznenu. McTounuku cBera:
TOYKa, COJIHIIE, TPOXKEKTOP, moycdepa, IpoKeKTOp.

IpakTuka.«Co3nanue peHaep CTyIun»

Tema 6. PaGora ¢ MaccuBamu.

Teopus.PeansHoe yckopenue moaenupoBanus B blender. Pa6ora ¢ maccuBamu.
IIpakTuka.«Co3nanue CleHbl C MACCUBAMM»

Tema 7. Tena ppaieHus.

Teopus.OxcTpyaupoBanue, Mmoaudukaropsl "Bunt" u "Otpaxenue”, Shift+TAB - nepexmtouenne Mmexay
peXHMaMHU MOJUCETKU (BepinHa, pedpo u rpanb). [lepemenienne mexay cnosmu, "penakrop UV
n300pakeHui".

IpakTuka.«Co3naem maxmarsl ¥ MAaXMaTHYIO TOCKY»

Tema 8. UHCTPYMEHTHI HAPE3KH M YIAJCHUS.

Teopusi.PactBopenue BepiiuH u péoep, Hape3ka HOxoM (K), HHCTpyMeHTHI yaaneHusl.
IpakTuka.«Co3nanue camoro nomynspHoro Opuuianta KP-57»

Tema 9. MoaeanpoBanue M TEKCTYPHPOBAHHE.

Teopus.Co3nanue peanrucTHIHbIX 006eKTOB, UV KapTa Ais pa3MelIeHus TEKCTYPHI.
IpakTuka.«Co3nanue 6aHaHa

Tema 10. IlepBoe 3HAKOMCTBO € YACTHLAMM.

Teopus.UV pa3zsepTka, pazpesnl Ctrl+R, nonpazaenenue mosepxuocteit W.
IpakTuka.«Co3nanue TpaBb».



https://www.youtube.com/channel/UCLYrT1051M_6XkbEc5Te8PA
https://www.youtube.com/channel/UCyGkqUw7FQDkY-sztZ5FDDA
https://infourok.ru/go.html?href=http%3A%2F%2Fyounglinux.info%2F
http://programishka.ru/catalog/list_catalog/1/

Tema 11. HacTpoiika matepuajoB Cycles

Teopus.limnoprupoBanue o0bekToB B Blender, nactpoiika marepualios.
IpakTnka.«Co31aHue HOBOIOJHEN OTKPBITKI.

Tema 12. Ilpoekt «Co31aHNe apXUTEKTYPHOI0 00hEKTA 10 BLIOOPY)

Mpakruka. Temsr: «Xpam Xpucra Cnacurens», «CpeJHEBEKOBBII 3aMOK», «Diidernena GamrHsmy, «Tamx-

Maxany, u T.1..

Anumanuu B Blender — 6 yacos

Tema 1. MoaudukaTopbl M OTPAHUYUTETH B AHMMAIIUH.

Teopus.Co3nanue npocrteitiieit anumaiuu. Teopusi OTHOCUTELHOCTH M POAUTEIIbCKUE CBSI3H.
IpakTHKa. KAHUMALIKS CAHOK U aBTOMOOUJIS»

Tema 2. MoaudukaTopbl M OTPAHUYUTETH B AHMMAIIUH.

Teopusi. Anumanus u xinouessie popMmel (ShaprKeys), nckaxxenue o0bexTa npu nomoinu Lattice.
IMpakTuka.«AHUMAIHS OYAMIIBHIKA»

Tema 3. [IpoekT «Co31aHHe AHMMAIUYA UTPYIIKI)

Mpakruka.Temsr: «HeBamskay, «tOmay, «Bepronéry, «lupamuakay, u T.1..

MopaeaupoBanne B Blender no ueprexky — 3 yaca

Tema 1. MoaeJupoBaHue 10 YePTEKY € CO0II0AEHNEM PAa3MEPOB.

Teopusi.MoaenpoBanue B Blender 6110k j1ero KOHCTpYKTOpa B TOUHOM COOTBETCTBUU C YEPTENKOM U C
COOJTI0/IEHUEM BCEX 3a/IaHHBIX PA3MEPOB.

IMpakTuka.«Co3ganue 6J0Ka JEro KOHCTPYKTOPaY.

Tema 2. 3d moaeaupoBanue B Blender mo yeprexy ¢ co0J110ieHHEM Pa3MepOB.

Teopusi.Moaens HacTeHHOTO nepkarens it kamepsl Sony PS3 EYE mist nansuelimeit ee pacneuatku 3d
MPUHTEPE C UCIOJIb30BAaHUEM TeXHOJ0THUH FDM.

IpakTuka.«<MozaemupoBanue B Blender nactennoro aeprxarens aisa 3d meuatu».

Tema 3. IlpoekT «MoaeaupoBaHue JeTaJaH 10 YePTEeKY»

IMpakTuka. Tembr: «KpoHIITEHH», «YTOJIOK», «YTOJOK MOHTaXHbINY», «Pydka nepxarens», u T.1..

IMonuronanbHoe MmoaeupoBanue — 10 yacoB

Tema 1. MoaeanpoBanue o0beKTa.

Teopusi.CmonenupoBath yamky u omosie. Haknansisate Tekctypy npu nomomu UV -pa3BepTiu.C
MTOMOIIBIO HOJIOB M TEKCTYp CO3JaTh MaTepHall: IIOKoIaa, KopeiHoro 3epHa, Tkanu. Hactpoutsb
OCBEILIEHUE U CO3/IaTh MpUBJIEKaTeNbHYIO ciieny B Cycles.

IIpakTuka.«MoaenupoBaHUE YaITKU»

Tema 2. MoaeanpoBanue 00beKTa.

Teopusi.CoznanneLowPolymonenu. MozenupoBanue aBTOMOOHIIS C TOMOIIBIO YEPTEKEH,
BBITIOJTHEHUEPA3BEPTKU U HAJIOKEHHUE TEKCTYPBHI.

IpakTuka.«MoenupoBaHue aBTOMOOUIISA»

Tema 3. MoaeanpoBanue creH B Blender.

Teopus.OTTauMBaHNe HaBBIKOB IPOCTPAHCTBEHHOTO MBIILICHUS, SKCTPYIUPOBAHUE U CO3JaHUE MACKH.
IpakTuka.«Co3ganue npoctoit Mmojaenu JloMUK N0 YepTexKy»

Tema 4. MoaeJib TOCTHHOI KOMHATBI.

Teopus.Co3aanne rocTUHOM KOMHATBI € MOMOIIIBbIO TOTOBBIX MoJeneil. MoaenupoBanue cryna bapcenona B
Blender.

IpakTuka.«MoaenupoBaHUe CTEH U JeTalleld HHTEPhEPA»

Tema 5. IIpoekT «Moe1poBaHue 00bEKTA 10 BLIOOPY»

Ipakruxa.Temsr: «I'py3oBux», «Menseab», «llepconax», «Pobot», u T.1..

3D meuarp — 3 yaca



Tema 1. Beenenne. Cdepsnl npuvenenus 3D-neyaru

Teopus./locrynHocts 3D neyatu B apXUTEKType, CTPOUTENBCTBE, MEJIKOCEPUIHOM POU3BO/ICTBE,
MeauuHe, 00pa30BaHUH, IOBEIHMPHOM Jejie, OIUrpaduu, U3rOTOBICHUH PEKIAMHON U CYBEHUPHOMH
npoaykiuu. OcHOBHBIE cepbl puMeHeHus 3D nevyatu B HAlIH JHHA

Tema 2. Tunpl npuHTepoB U KoMnanuu. Texnoaoruu 3D-neyartu.

Teopust.IIpuHIKIIBI, BO3MOXXHOCTH, PacXo IHbiec MaTepuaibl. CTepeoauTorpadust
(StereoLithographyApparatus, SLA). Beibopounoe stazeproe criekanue (SelectiveLaserSintering, SLS).

Metoa MHOTOCTpYiiHOTO MOAeupoBanus (MultiJetModeling, MIM)

IIpoekT «IleyaTh, MOJeJIH O BLIOOPY»

IIpakTuka. Bei6op u3 BEINOJIHEHHBIX MOJIENIEH B TEUCHUH TO/1A.

Y4eOHO-TeMAaTHYECKUH IVIAHUPOBAHHME

Ne HaumeHnoBaHue pa3iesioB U TeM Bcero yacos KoJsinyecTBo yacoB
Teopernueckue | [IpakTuyeckue
BBenenue. Texnuka 6e30nacHOCTH. 1 1 -
I OcHoBbl 3D moaeaupoBanus B Blender
1 | Cucrema oxoH B Blender. Blender na 1 0.5 0.5
PYCCKOM.
2 Hasuranus B 3D- 1 0,5 0,5
NMPOCTPAHCTBE.3HAKOMCTBO C
npumuTuBamu. [1/p: «Jlenaem cHerosuka
13 IPUMUTHBOBY.
3 BricTpoe 1y0iupoBaHue 00bEeKTOB. 1 0,5 0,5
I1/p: «Co3nanue cueToB, CTOJIA U CTYJIHEB.
4 | 3HAKOMCTBO ¢ KAMepoii H OCHOBBI 1 0,5 0,5
HACTPOIKH JIaMII.
I1/p: «Co3manue peHaep CTyaumn»
5 | Pabora ¢ MmaccuBamMu. 1 0,5 0,5
[1/p: «Co3nanue ClieHbl C MaCCUBAMI
6 | Teaa BpameHusi. 1 0,5 0,5
[1/p: «Co3maem maxmaThl U MAXMaTHYIO
JTOCKY»
7 | HHCTpYMEHTBI HAPe3KH U yaaJIeHHs. 1 0,5 0,5
[1/p: «Co3nanue caMoro MoIMyaspHOTO
opumnanTa KP-57»
8 | MoaeJnpoBaHue M TEKCTYPHPOBaHHE. 1 0,5 0,5
[1/p: «Co3nanue GaHaHay
9 IlepBoe 3HaKOMCTBO ¢ yacTuuamu. [1/p: 1 0,5 0,5
«Co3/1aHlEe TPABbI»
10 | Hacrpoiika maTtepuaiioB Cycles 1 0,5 0,5
I1/p: «Co3nanue HOBOTOTHEH OTKPBITKI
11 | ITpoekT «Co31aHNE APXUTEKTYPHOTO 2 - 2
00beKTa o BLIOOPY»
13 6 7
1 Annmanuu B Blender
1 | MoanduxaTopsl 1 OrPAHUYHNTENHN B 2 0,5 1,5
aHNMAIHH.
I1/p: «AHUMAaIUs CaHOK U aBTOMOOUIISD)
2 | Moan¢pukaTopsl M OTPAHUYHTEIH B 2 0,5 1,5
anumanun.l1/p: «AHuManus Oy IIbHUKA»
3 | ITpoekTt «Co3xaHue aHUMAIMHM HTPYIIKI) 2 - 2
6 1 5
111 | MonenupoBanue B Blender no ueprexy
1 | MoaeaupoBaHHe MO YePTEKY € 1 0,5 0,5




codsroaennemM pazmepos. [1/p: «Co3nanue
0JI0Ka JIET0-KOHCTPYKTOPay
2 3d monesnpoBanue B Blender mo yepre:xy 1 0,5 0,5
¢ co0/1101eHHeM pa3MepoB.
[1/p: «MopenupoBanue B Blender
HACTEHHOTO Jepxkarens s 3d meyatu».
3 | IlpoekT «MoaempoBaHue 1eTAIHN MO 1 - 1
YePTEXRY»
3 1 2
IV | lloauronajibHoe MoJeJINPOBaAHHE
1 | MopeaupoBanue odbekra. [1/p: «Hamxka» 2 0,5 1,5
2 MonenupoBaHue 00beKTa. 2 0,5 15
I1/p: «MopaenupoBaHre aBTOMOOHJIS
3 | MoaeaupoBanue creH B Blender. 2 0,5 15
[1/p: «Co3nanue npoctoii Moaenu JJomMuk mno
YEePTEKY»
4 | Moaeab roCTHHOH KOMHATHI. 2 0,5 15
I1/p: «MonenupoBaHue aeraneil HHTEpbepay
5 | Ipoekt «MoaeaupoBaHue 00beKTa MO 2 - 2
BbIOOpPY»
10 2 8
V | 3D neuarnb
1 | Beeaenne. Cepsnl npumenenus: 3D- 1 1 -
ne4yaTu
2 | Tunbl NPUHTEPOB U KOMNAHWH. 1 1 -
TexnoJsiornu 3D-nevyaru.
3 | IlpoekT «IleyaTh MoJeJIM TIO BHLIOOPY» 1 - 1
3 2 1
HTroro: 35 12 23
KanenpapHo-reMaTudecKuii mjiaH padorsl
no nporpamme ''3D moxeaupoBanue u 3D neuyarn"
Ne HaumenoBanue pasaesioB u teM | Kosnvecro | Ilianupyemas dakTHyecKas
3aHATHSA 4acoB aara nara
1 BBenenne. Texnuka 0e30MaCHOCTH. 1
| OcHoBbl 3D MoaenpoBaHusi B 12
Blender
2 Cucrema oxoH B Blender. Blender na 1
PYCCKOM.
3 Hasuramus B 3D- 1
MPOCTPAHCTBE.3HAKOMCTBO C
MPUMHUTHBAMH.
4 Bbrictpoe ny0nupoBaHue 0ObEKTOB. 1
5 3HAKOMCTBO C KAaMEPON ¥ OCHOBBI 1




HACTPOWKH JIAMII.

6 Pabora ¢ maccuBamu.

7 Tena BpaieHus.

8 WHCTpyMEHTHI HAPE3KU U yIAICHUSI.

9 MopenupoBaHe U TEKCTYPHPOBAHHE.

10 [lepBoe 3HAKOMCTBO C YaCTHIIAMH.

11 Hacrpoiika marepuasnos Cycles

12 [TpoekT «Co3nanue apxXuTeKTypHOTO
00BeKTa TI0 BEIOOPY»

13 [Ipoext «Co3taHne apXUTEKTYpHOTO
00BeKTa IO BEIOOPY»

1 Annmannu B Blender

14 Moaubukatopsl 1 OTPAaHUYUTETH B
aHMMAaIUH.

15 Moaudukatopsl 1 OTPAaHUYUTETH B
aHMMAaI[UH.

16 MoaubukaTopsl 1 OTPaHUYUTETH B
aHMMAaI[UH.

17 MoaudukaTopbl 1 OTPAaHUYNTETH B
aAHMMAaI[U Y.

18 [IpoexT «Co3nanue aHuManuu
UTPYIIKH

19 IIpoext «Co3nanne anuManuu
UTPYIIKH

1l Mopenuposanue B Blender mo
YepTexRy

20 MogenupoBaHue Mo YepTEXKY C
COOJIIOJICHHEM Pa3MEPOB.

21 3d mozxenuposanue B Blender no
YepTexKy ¢ COOIIOJICHUEM Pa3MEpOB.

22 [Ipoext «MoenupoBaHue IeTald MO

YEPTEXKY»




\Y ITosMronajnbHoe MOJAeJIMPOBAHUE 10

23 MopaenupoBanue oobexTa. [IpoexT 2
«garma

24 MopaenupoBanue oobexTa. [Ipoext
«Jarma

25 MopaenupoBanue oobexTa. [IpoexT 2
«ABTOMOOHITEY

26 MopaenupoBanue oobexTa. [Ipoext
«ABTOMOOUIIBY

27 MonenupoBanue creH B Blender. 2
[IpoHKT «/loMHK IO yepTexy»

28 MonenupoBanue creH B Blender.
[IponKT «/loMHK IO yepTeKy»

29 Moiei1b TOCTHHON KOMHATEHI. 2
[IpoekT «MonenupoBaHue AeTanei
WHTEpPhEPay

30 Moieib TOCTHHON KOMHATEHI.
[IpoekT «MonenupoBanue AeTanei
UHTEPbEpay

31 [Ipoekt «MonenupoBanre 00bEKTa O 2
BBIOOPY»

32 [Ipoekt «MonenupoBanre 00bEKTa MO
BBIOOPY»

\Y 3D nmeuatb 3

33 Brenenue. Ceprr npumenenus 3D- 1
nevyaru

34 Turbel NPUHTEPOB M KOMIIAHUH. 1
Texnonoruu 3D-nevaru.

35 [Ipoext «Iledats MoaenH Mo BIOOPY» 1
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