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IHosicuurenbuas 3anucKa

Pabouas nporpamma kpyskka coctasiena Ha OCHOBe pexomenaauui PenepanbHOi
ueneBoi nporpammel «Cospemennast wkona, Touka pocTay U METOJAMYECKMX PEKOMEH AN
Accouuauuu 3/1 o6pazoBanus.

Hononantenshas  o6meobpazoBarensHas 00LIEpa3BUBAIONIAs  MPOrpaMMa  TEXHUYECKOI
HanpaBIeHHOCTH «OCHOBBI 3D MOAENMpOBaHHS» COCTABNECHA JUIA OpraHH3alUH  BHEYPOUHOI
ACATCILHOCTH Y4aIlMXCsl CPEJHEIr0 3BCHA OCHOBHOM IIKOJBI M OPHCHTHPOBaHAa Ha 00yyYaroLIUXCs,
THPOABIAIOIMX HHTEPECHI U CKJIOHHOCTH B 00/1aCTH HHPOPMATHKH, TEXHOLOIHH, MaTeMaTHKH, QH3UKH,
MozemupoBanys. OCBOEHHE JaHHOTO HANpABICHUS MO3BOJISET PEUIHTE NPOOIEMBI, CBS3aHHBIE C
HCNIOCTATOYHbIM  YDOBHEM  PasBHTHS aOCTPAKTHOTO MBILUIEHHS, CYIIECTBEHHBIM npeobnagaHuem
00pa3sHO-BU3YaNbHOIO BOCHPHSTHS HAZ APYTHMH CIOCOGAMU HOJTy4EHHUS HHDOPMALUH.

HesATenbHOCTE 0 MOJIENTHPOBAHMIO CIOCOOCTBYET BOCIHTAHUIO AKTHBHOCTH IIKONbHHUKOE B
[I03HABATEILHOH AEATEbHOCTH, PAa3BUTHIO BBICIINX ICHXHYECKUX (GyHKUMiA (IOBBILICHUIO BHUMAHMS,
PasBUTHIO NAMATH 1 JIOTHYECKOIO MbIIUICHHS), aKKYPAaTHOCTH, CAMOCTOSTEILHOCTH B y4eOHOM
npouecce.

[To/uiepkka U pasBuTHE METCKOrO TEXHHYECKOTO TBOPYECTBA COOTBETCTBYKT aKTYaIbHBIM H
ICPCICKTHBHBIM ~ IOTPEOHOCTAM  JIMYHOCTH M CTPATErHYECKUM  HALHOHAJIBHLIM [IPHOPHUTETAM
Poccuiickoit ®ejeparun.

AKTYaJIbHOCTb JIAHHOMN IPOrPAMMBI COCTOMT B TOM, 4TO OHA HanpasileHa Ha OBJIaJieHue

3HAHHAMH
B 00ITacTH KOMITBIOTEPHOIT TpexMepHOii rpaduku KOHCTPYMPOBAHHUS M TEXHOJIOTHH Ha OCHOBE METOIOB
AKTHBH3AIMI TBOPYCCKOTO BOOOP@KEHUA, M TEM CaMbIM CHOCOGCTBYET pasBUTHIO KOHCTPYKTOPCKUX,
H300peTaTeNbCKNX, HAYYHO-TeXHHYECKHX KOMIETEHTHOCTeH W HaIeIUBACT JETeil Ha OCO3HAHHLIH
BRIOOp HeoOXomMMbIX 0OwIecTBY mpodeccHii, Kak WHKEHEP- KOHCTPYKTOP, WHKEHEp-TEXHOJIOT,
NPOCKTHPOBIIMK, TH3ANHED H T.J1.

Pabora ¢ 3D rpaduxoit — omHO u3 camsix NOMYyIAPHBIX HANpaBICHUH MCIOJIBL30BAHHMS
TICPCOHATLHOTO  KOMMBIOTEPA, MPHYEM 3aHMMAIOTCS 3TOH paboTOH HE, TOMbKO npodeccHoHanbHbIe
XYMOXHHUKH U JIH3aHHEPBDI.

HauHbie HaNpPaBIEHHs OPHEHTHPYIOT IOAPOCTKOB HA paboune CHeUHasbHOCTH, BOCIHTHIBAIOT
OyIyLnx WHKEHepoB — pa3paboTUNKOB, TeXHApeH, CnOCOOHBIX K BEICOKOTIPOH3BOIUTETEHOMY TpyAy,
TEXHHYCCKH HACBIIICHHOH [IPOU3BOICTBEHHOI MeITEbHOCTI.

HoBusna 1annoii nporpamMMbl cOCTOMT B TOM, 4T 3aHsTHs 10 3D MOJICTHPOBAHUIO MOMOTAIOT
npHOOpecTH Iry0OKHE 3HAHMS B 00/IACTH TEXHHYECKUX HayK, IE€HHbIC NPAKTHYECKUE YMEHUS M HABBIKH,
BOCIHTLIBAIOT — TPYAOIOOHE, AHCUMIIMHUPOBAHHOCT, KyIbTYpy TpyAd, YMeHHe paboTarts B
KOJUICKTHBE. 3HAHMS, MONYYEHHBIC NPH HM3YYCHHH nporpamMmel - «OcHoBBl  3D-MoaenupoBanusy,
YHAIHECs  MOTYT [PUMEHHTh [UId MOATOTOBKH MYILTHMENMHHBIX paspaboTok Mo Pa3IHYHBIM
IPEAMETaM — MaTeMaTHKe, (HU3MKe, XMMUH, OHOIOTHM H Hp. TpexmepHoe MozenHpoBaHME CIyXUT
OCHOBOJ /U1l H3Y4EHUS CHCTEM BUPTYAIbHOM PEabHOCTH.

Henu:
- [loBbIaTh MHTEPEC MOTIOAGKH K MHKEHEPHOMY 06pa30BaHHIO.
- [oxasars BO3MOKHOCTH COBPEMEHHBIX IPOTPAMMHBIX cpescTs 11a 00paboTku
TPEXMEPHBIX H300paskeHHH.
- ITo3HaKOMHTb ¢ pUHLMIIAMHU 1 HHCTpYMEHTapueM padoTel B TPEXMEPHBIX IpadHYecKux
PeaaKkTopax, BOSMOXHOCTAMHM 3D neuary.

3ajpaum:
- PasBuTHE TBOPYECKOTO MBILIICHUS npH co3tanun 3D Mo eneii.
- DopMHPOBAHUE MHTEPECA K TEXHHKC, KOHCTPYMPOBAHHUIO, MPOrPAMMHUPOBAHHIO, BBICOKHM
TEXHOJIOTHSIM.
- Paseurue noruueckoro, alropHTMHUYECKOTO H CHCTEMHOTO MBIILLICHIIS.
- DOpMHPOBAHNE HABBIKOB MOJIENTHPOBAHHS 4yepes CO3JaHNE BUPTYaIbHLIX 00BEKTOR B
[PEANOKEHHOI Cpelie KOHCTPYHMPOBAHMUS.
- YrnyGnenue u npakTHYeCKOe NPUMEHEHHE 3HAHUH [0 MaTEMAaTHKE (reoMeTpuHu).
- Pacipenue o6nactu 3uHauumii o npogdeccusx.
- Yuactue B onumnuanax, hecTuBansgx 1 KOHKypCcax TeXHHYECKOH HAMPABIEHHOCTH C
HHAUBHUAYAJILHBIMH H I'pYIIIOBbIMH [poCKTaMHu.



MecT0 B y4eOHOM IJIaHe

[IporpamMma paccuutana Ha | roJ, ¢ MPOBEACHNEM 3aHATHH 2 pasa B Heaeno. [IpoI0/KUTEIBHOCTD
3aHATUA 45 MHHYT.

CojiepskaHue 3aHATHI OTBeuaeT TpeOOBAHMIO K OpraHu3aluu BHEYPOUHOM jesTenbHocTH, Tlonbop
3a/aHdil  OTpaXKaeT peaNbHYI0 WHTEUIEKTYalbHYI0 TOATOTOBKY JETeH, COAEPKHUT MONE3HYI0 W
JEOBOTIEITHYIO HH(OPMALHIO, CIIOCOOHYIO IaTh MPOCTOP BOOOPaKEHHIO.

PEZy.IIbT‘dTb[ OCBOEHUS JHYHOCTHBIe, MeTalpeaMeTHbIe H TPeIMETHBIC
pe3yabTaThbl 0OCBOCHHSI yqeﬁﬂoro npeamera

JIuuHOCTHBIE Pe3yIbTaAThL:
- (GopMupoBaHHE OTBETCTBEHHOTO OTHOIIEHHS K yUSHHIO, TOTOBHOCTH H CIIOCOOHOCTH,
00yuarmuUXCsl K CAMOPa3BUTHIO M CAMOOOPa30BaHIIO HA OCHOBE MOTHBALIMH K 00y4YEHHIO H NO3HAHHI,
- (GopMupoBaHKe LENOCTHOrO MUPOBO33PEHHS, COOTBETCTBYIOLIET0 COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHO MPAKTHKH;
- Pa3BUTHC OCO3HAHHOTO M OTBCTCTBCHHOTO OTHOUICHMS K COOCTBCHHBIM [OCTYIIKAM [P pabore ¢
rpaduueckoii nHGopMalmei;
- (opMipoBaHue KOMMYHMKATUBHON KOMIIETEHTHOCTH B IIpoOLecce o0paszoBaTenbHOH, yueOHo-
MCCIIEN0BATENLCKOH, TBOPUYECKOH W IPYTHX BHJIOB ICATEIBHOCTH.

MeTtanpeaMeTHble pe3y/ibTaTbl:
= YyMEHHE CTaBUTh yueOHbIE LEIIH;
- YMEHHE UCIIOIB30BATh BHEIIHUH IIJIaH Ul PELICHUA MMOCTABJIEHHOM 3a1a4ul;
- YMEHHE TUIAaHMPOBATh CBOM JEHCTBHS B COOTBETCTBHH C MOCTABJIEHHOH 3a7a4€il U YCIOBUAMHM €€
peann3alii;
- yMEHHE OCYLIESCTBIIATh HTOTOBLIH 1 MOLIArOBLIH KOHTPOJIb BRIMOJIHEHNA y4eOHOT0 33 jaHus 110
nepexo 1y HHGOPMALHOHHOI 00yUarolei cpe/ipl 13 HAYAILHOTO COCTOSHIS B KOHCUHOC,
= YMEHME CITHYaTh pe3ynbTar neiicTBUi ¢ 3TanoHOM (LIETBI0);
= yMeHHE BHOCHTh KOPPEKTHBBI B /ICHCTBUS B CITy4ae PaCXOXKIEHHs pe3y/bTaTa PelleHus 3a/iaqn
C paHee MOCTAaBIEHHON LENEIO;
= YMEHHE OI[EHHBATh Pe3yJIbTaT CBOEH paboTBI C TOMOIIBIO TECTOBBIX KOMITBIOTEPHBIX ITPOTPAMM,
a TakKe caMOCTOATENILHO OIIpe/Ie/Th po0desbl B YCBOCHHH MaTepHaa Kypca.

IIpegmeTHbIe pe3yabTAThI:
- YMEHHE HCII0JIb30BaTh TEPMHHOIOTHIO MOACTHPOBAHHS;
ymenue paboTaTs B cpeje rpaduuecknx 3D pelakTopos;
- YMCHHE CO3/1aBaTh HOBBIC MPUMUTHBHBIC MOJICIN U3 HMCIOLIMXCA 3ar0TOBOK ITyTCM
pPa3rpyIIMPOBKU-TPYILIMPOBKA YaCTEH MOENeH N nX MOAHGBHKAIHH;
- YMCHHC CAMOCTOSTCIIBHO ONPEICIATh LEIH CBOCrO 0OydCHMA, CTABATH H bopmynuposath A
ceOst HOBbIE 337auu B ydébe M IIO3HABATENIBHOH JEATCIBHOCTH, Pa3BMBATH MOTHBLI U MHTEPECLHI cBOEH
[103HABATEILHON AEATEILHOCTH,
= RJIA/IEHHE OCHOBAMH CAMOKOHTPOIIS, CAMOOLIEHKH, TIPHHATHSA PEUTEHNH U OCYIIECTBIICHHUS
0CO3HAHHOTO BEIOOpA B y4eOHOIT M MO3HABATELHOH JAeATeIIbHOCTH,;
- yMeHHE ~ ONpeNelsiTh IOHATHA, CO3/laBaTh  OOOOIIeHHA,  yCTAHABIMBATH  AHAIIOTHM,
KIacCH(UIUPOBaTh, CAMOCTOSTEIBHO BRIOMpATh OCHOBAHMS W KPUTECPHH  JUIA KITacCH(DHKAIHH,
yCTAHABIMBATL TPHYHHHO-CIICICTBEHHBIE CBSI3M, CTPOMTE JIOTHHECKOE DACCYAICHHE, yMO3AKIMOUCHHE
(MHIIYKTHBHOE, JIeZlyKTHBHOE M 0 AHATOTHK) M 1e/1aTh BLIBOJIbL;
- YMEHHE CO3/[aBaTh, IPUMEHSTH 1 TIPeo0pasoBbIBATh rPadHIeCcKie 00BEKTHI A7 PElICHNS
yueOHBIX U TBOPYECKHX 3a1ad4;
- yMeHHe 0CO3HAHHO MCITOJI30BaTh PeYeBbIe CPECTBA B COOTBETCTBHHU C 3afgavuen
KOMMYHHKALIHH ]
= [OKCK ¥ BbIACICHIE He00X0MMON HHPOPMALIMH B CIIPABOUHOM pa3jieie y4eOHHKOB;
- BJIaJICHUE YCTHOI M ITMCbMEHHOH peyblo.

@®opMbI OPTaHN3AIHH YIeOHBIX 3aHsITHIi:
= NMPOEKTHAsA AEATENLHOCT CAMOCTOATE IbHAs paboTa;



= paboTa B mapax, B TpyInmnax;
- TBOpYeCcKHe padoTH;
= MH/AMBH/YAJIbHAS M FPYNNOBAas UCC/IE10BaTEIbCKAs
5 paboTa; 3HAKOMCTBO C HAYYHO-IOMY/ISIPHOH JIMTCPATYPOH.

MopMbI KOHTPOJIS:
- MpakTHYeCKUE PadOTHI;
= MHHH-TIPOEKTHI.

Metoas! 00y4eHHs:
- ITo3HaBaTeNbHEIH (BOCIPUATHE, OCMBICICHHE W 3alIOMUHAHKE y4alUMHCS HOBOrO MaTepHana ¢
TPUBJIEYEHHEM HAOITFOIEHHS TOTOBBIX PHMEPOB, MOJIEJMPOBAHHSA, H3YUCHHs HILTIOCTPALIHH, BOCTIDHATHA,
aHaiu3a 1 0000IIEHHS JEMOHCTPUPYEMbIX MAaTEPUAIIOB).
- MeTo 1 MPoeKTOR (MIPH YCBOEHHH M TBOPYECKOM MPHMEHEHNH HABBIKOB U YMEHHH B poliecce
pa3zpadoTku cOOCTBEHHBIX MO/ICIICH ).
- CrcTeMaTH3NpyIOmHii (fecesa Mo Teme, COCTABIICHIE CHCTeMATH3UPYIOIIUX TabuLl, TpauKoB,
CXEM H T.J.).
- KoHTpOIbHbIH MeTO (MPH BBIABICHAN KA4eCTBA YCBOSHHUS 3HAHMH, HABBLIKOB U YMEHHH I HX
KOPPEKIIHs B [POLIECCE BBIIOTHEH s IPAKTHYECKUX 3a1aHuM).
- ['pynrosas padoTa.

Cojaeprkanue nporpamMmmbl

Pasnen 1. Ocuosbl padors! B nporpamme Blender (124).

3uakomcTBo ¢ nporpammoii Blender. 3D rpaduika. JleMOHCTpamusi BO3MOMKHOCTEH, DJIEMEHTBI
unrepdeiica nporpammel Blender. Crpykrypa okHa nporpammbl. Ilanenn unCTpymMeHTOB. OCHOBHBIC
omepamn ¢ gokymentamu. [IpumuTHBEL, paGota ¢ HUMM. BhIpaBHMBaHME W TPYNIMPOBKA OOBEKTOB.
CoxpaHeHne cueHsl. Bueapenne B cueHy o0bekToB. IIpocTas BH3yanusalus ¥ COXPAaHEHHE PacTpOBOH
KapTHHKH.

Vuawjuecs 0ondichbl 3Hams. HazHadeHue nporpammel Blender, nnrepdeiic, HHCTPYMEHTBI, UX BHI,
ONIMH, TPHEMBI MX HCIONb30BAHUSA, OCHOBHBIC ONEPAlMH C JOKYMEHTaMH, OCHOBBI 0OpaboTkH
H300pakKeHH.

Vuawuecs Oonxcubl  yMemb: WCTONB30BaTh Pa3iM4YHble HWHCTPYMEHTHI Ul CO3/aHMA,
penaxrtupoBanusa rpaduueckux 00bekToB, paboTaTh C NMAJTUTPOH, BBINONHITE OCHOBHBIC NEHCTBHA C
JOKYMEHTAMH (CO3/aHHE, OTKPBITHE, COXPAHEHHE | T.J1.), Pab0TaTh C IPUMHUTHBAMY, LEIaTh HEOOXOMMBbIE
HACTPOHKH, COENUHATH OOBEKTBHI, BBIOJHATH PA3/IMYHBIC 3(dexThl NPUMUTUBOB, BBHINOJIHATH MOHT&K
H300paKeHUIT.

Pasnen 2. [Ipocroe moaesmposanue (40 ).

Jlo6aeneHue 00BCKTOB., Pekumbl 0ObEKTHBI M pemakTHpoBanus. KioHMpoBaHHE OOBEKTOB.
Dxerpyauposanue (Boiaasausanuc) B Blender. Hasnauenue n Hactpoiika MOIU(DHUKATOPOB.

Jlo6asnennc matepuana. CoiicTsa marepuana. Texctypsl B Blender.

Vuauuecsa Oondchul 3name: TpaBuia paboTbl ¢ MOAM(QHUKATOPAMH, JIOTHYECKYH) OIEpaluio
Boolean.

Vuawuecss OonocHbl  yMemv: TIDUMEHATh  pasnuuHbie  dQQOEKTHI, C€O3/1aBaTh HEOOXOAUMBIE
HACTPOIKH YTUX HHCTPYMEHTOB.
Pazpen 3. Ileuars 3D moxaesneii (16 yacosn)

TemarTuueckoe MJIAaHUPOBAHKE y4e0HOT0 MaTepHaJa ¢
onpejejeHeM OCHOBHBIX BH0B 1eATeJIbHOCTH

: XapakTepuCcTHKa OCHOBHBIX
IMTpakTHdeckue paboTel BHJIOB JI€ATEIBHOCTH yUeHHKA
(Ha ypoBHe yueOHBIX JEHCTBUMN)

OcHOBHOE cOJepKaHue
10 TeMaM

1-i1 ro 0Oy4yeHus




I. Ocuospl padorsl B nporpamme Blender. (3 uaca)

3HAKOMCTBO C
nporpammoii Blender.
HemoHcTpauus
BO3MOKHOCTEH,
3NIeMEHThI uHTEpdeiica
Blender. OcHoBbI
o0OpadboTku
H300pasKCHMUI.
[TpUMUTHUBEL.
OpuenTauus B 3D-
IPOCTPAHCTRBE,
[epeMELIEHHE H
HU3MEHCHUC 00BCKTOB B
Blender.
BripaBHuBanue,
TPYIIIHPOBKA U
COXpaHeHHe 00BEKTOB.

[Tpocras Bu3yanusanus 1

COXpaHeHHe pacTPOBOi
KapTHHKH.

[TpakTiueckas padora
«ITnpamuakar»

[IpaxTyeckas pabora
«CHETOBHK».

[TpakTnueckas paboTa
«Mebenb»

AHaNM3UpOBAaTh rpaQHUECcKue
MPOrpaMMBI ¢ TOUKHM 3peHus 3D-
MOJIETMPOBAHNS;
aHaJTH3UPOBATh
MoJIb30BaTeNLCKHH HHTEPdEHC
IIPOrPaMMHOTO CPEJICTBRA,
peanu30BbIBATh TEXHOJIOTHIO
BBIITOJTHEHUS KOHKPETHOM
CUTYALMH C TOMOLIBIO
penakTopa TpeXMEpHOH
rpadukn. YMETh NEPEABUTaThCs
1o 3D npocTpaHCTBY MOMOLIBIO
KJIABUII. YMETh LIEHTPUPOBATh,
nepeMenIaTs BpauaTh,
MaciTabHpoBaTh 0OBEKT-
H3MEHATE Pa3Mephl 00BEKTOB
brenaep, co31aBaTh CI0KHBIE
rpaduueckie 00BEKTHI ¢
MOBTOPSIOMIUMHCS U /HITH
npeoOpa3oBaHHBIMH
¢parmentamu. PaboTats ¢ mowi-
00BbEeKTaME Cpe/Ibl TPEXMEPHOIO
MO/IeTUPOBAHNS. OTIPE/IENIATE
UHCTPYMEHTBI IPaHUUYCCKOro
perakTopa AJs BBITIOTHEHHUS
0a30BBEIX onepalni mo
CO3/IaHUI0 MOJETIEH.

I1. [Ipocroe MoJeTHPOBAHHE.

HobaBnenne 0ObEKTOB.

Pexxumbl 00BCKTHBIH M
penaKTHPOBAHUA
DKCTPYAUPOBAHHKE
(BBIIABTHBAHUE) B
Blender. CriaskuBanue
o6wexToB B Blender
DKCTPYIUPOBAHHE
(BBIIABJIMBAHHE) B
Blender

ITonpasaenenue
(subdivide) B Blender

Wucrpyment Spin
(Bpamenue)
MoauukaTopsl B
Blender. Jlornueckne

TIpakTrueckas pabora
«Monexyna Boma»
TTpaxTuucckas pabora
«CueTbi»
I[Ipaxtiueckas pabora
«Kanns Boab»
IIpakTHyeckas padoTa
«PoboT»
[IpakTnyeckas pabora
«Cozlanne KpyxKKH
METOA0M
IKCTPYAUPOBAHHA»

[IpaxTHueckas padoTa
«KomHara»

[Tpaxruyeckas padora
«Co3aHue Ba3bl»

ITpaxTryeckas paboTa

BKirouaTh COOTBETCTBYIOLIMMA
PEX]UM: PeaKTHPOBAHHE
BepLurH, b0 pedep, nubo
rpaHeil, M3MEHsTh PasMephbl
rpaneii, pédep. Mcnonb3osare
HHCTPYMEHT DKCTPYAHPOBAHMS,
crtocoObl CriIaKUBaHH
00BEKTOB, YMETE TIPUMEHSTh HX
npu HeoOX0AMMOCTH. BriensiTh
B CIIOYKHBIX TpaduIecKux
0o0beKTax MpocThie
(rpaprueckme NPUMHUTHBBI);
IUIaHUPOBATL PadOTy 110
KOHCTPYHUPOBAHHIO CIOMKHBIX
rpauyeckux 0OBEKTOB U3
npocThiX. Co3/1aBaTh 0OBEKTE C
MCII0/Ib30BAHHEM UHCTPYMEHTA
o ApasieneHus

Mcnonp30BaTh HHCTPYMEHT Spin
JUTS CO3JaHus MOJIENIEN.
OOBACHATD YTO TAKOE
«MoaM(GUKaTOp», IPHMEHSTh




onepauun Boolean.

Basosslie mpuemMsl paboTh

¢ TekcTtom B Blender

MoanpukaTopsl B
Blender. Mirror —
3epKalbHOE
oToOpakeHHe
MoaudukaTopsl B
Blender.

Array — MaccHB

Jlobasnenne marepuana.

CaoiicTsa MaTepuana
Texctyps! B Blender.

“Ilyrosuua’.
[pakruyeckas paboTa
«bpenok»
[Ipakruueckas padora
«[anTemn»
[Tpaktruyeckas padora
«Ky0Ouk-pyonx»

[TpakTiueckas padora
“Cka304Hblli ropoa”

9TOT MHCTPYMEHT Ul CO3/IaHUA
Moaenei

Hcnonbs3oBaTh BO3MOKHOCTH
TPEXMEPHOI0 PEAAKTOPA ISt
nobasnenus 3D - TexcTa
CospnaBatb 00BEKTHI C
HCIIOIB30BAaHHUEM Pa3InYHbIX
MOAU(PHUKATOPOB.

M3MeHsTs IBET O0OBEKTA,
HACTPOHKY [PO3PavHOCTH




