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KpaTKaﬂ AHHOTANUA

JlononHuTenbHAsA —oOmeoOpazoBaTenbHas OOIIepa3BUBAIONIAs MPOrpaMMa  TEXHUYECKOH
HanpasiieHHOCTH «3D-MoznenupoBanue (manee — IIporpamma) BKiIrO4aeT B ceOsi 3 TEMaTUYECKUX
monyns. [Iporpamma HampasiieHa Ha (GOPMHPOBAHUE MPEJCTABICHUH Y 00YYalOUIUXCS O TPEXMEPHOM
MOJIETUPOBAHUU B MPOMBIIIJIEHHOM, OBITOBOM NPUMEHEHUM U NPAKTUYECKOM OCBOCHHUU. Ydaluecs
CMOT'YT IIO3HAaKOMHTHLCSI C OCHOBHBIMHU BO3MOXKHOCTsIMU mporpamm «Blender 3D» u «Kompas 3D».

JlanHast mporpaMMma pa3zpaboTaHa ¢ y4ETOM MHTEPECOB KOHKPETHOM 1eneBoi ayauropuu (11 —
17 net) u mpencrapnsier cob6oit HAOOP y4eOHBIX TeM, HEOOXOIUMBIX JETSAM sl MPOQOpPHEHTAINH, a
TaKoKe 7151 ydacTus B eCTUBAIIAX, OJUMITHAAX U KOHKYpcax 1o 3D-MoaenpoBanuio.

MHNOACHUTEJIBHAS 3AIIMCKA

JlononHuTenpHas oOmreobpazoBarenbHast o01epa3BuBaroIIast nporpamma «3D-
MO/IETUPOBAHUE) OTHOCHUTCS K TeXHUYeCKOii HANPAaBJIEHHOCTH JIOTIOJTHUTETBHBIX
00111e00pa3oBaTeIbHBIX IPOrpamMMm.

[Iporpamma MoauduIIMpoOBaHHAas, CO3/1aHAa HA OCHOBE Pa3jIMYHbIX 00pa30BaTEIbHBIX PECYpPCOB,
HO MOJOOpaHHBI MaTepual U3MEHEH C YYETOM OCOOEHHOCTEM 00pa30BaTEIbHOIO YUPEKICHHUS,
BO3pacTa M YPOBHSI MTOJITOTOBKH yUAIIHXCS.

[IporpaMma  0O3HaKOMHUTENBHOrO ypOBHSA. (O3HAKOMMTENBHBIA yPOBEHb IPEANOJAracT
WCTIOJIB30BAHNE W pEATM3aIlI0 OOIIEIOCTYIMHBIX U YHHUBEPCAIBHBIX (JOpM OpraHHM3amuy MaTepuana,
MUHUMAIBHYIO CIIO)KHOCTB TPEJIaraeMoro JJIsi OCBOCHUS COIEPIKaHUS TIPOTPAMMBIL.

Hoeu3na 3axiitoyaeTcsi B TOM, YTO OHa pa3paboTaHa ¢ y4€TOM COBPEMEHHBIX TEHJICHIMI B
o0pa3oBaHUM MO MPUHLHKIY MOAYJIHHOTO OCBOCHUS MaTepHalia, YTO MaKCHUMAaJIbHO OTBEYAET 3arpocy
collMyMa Ha BO3MOKHOCTh BBICTPaUBaHUs peOEHKOM MHIUBUAYaTbHONU 00pa30oBaTeIbHON TPAEKTOPHUU.
JlanHast mporpamma Mo3BOJIAET MOJIYYUTh 0a30Bble MPAKTHUUECKHUE HABBIKU U IIUPOKOE MPeICTaBICHNE
O TaKUX COBPEMEHHBIX M BOCTPEOOBAaHHBIX Ha pBIHKE Tpyaa mpodeccusx, kak 3D-muzaiinep,
BHU3yaJIM3aToOp, MPOEKTUPOBIIMK 3D-Mozeneir, a Takke pa3pabaThiBaTh cOOCTBeHHBIC 3D-Momenw,
peal30BbIBATH BUPTYAJIbHBIC MOJIENIN B BUJIE PEAbHBIX (PU3HUECKUX OOBEKTOB.

B nporpamme ucnosnbs3yercs pa3HoypoBHeBOe 00y4eHHe, B paMKax KOTOPOTro MpeanoiaraeTcs
pa3HBId YPOBEHb YCBOCHHUS YYEOHOrO MaTepHasia, TO €CTh ITyOMHA M CIIOKHOCTh OJIHOTO U TOTO K€
y4eOHOTro MaTepuaja pa3juvyHa B TPyIIax, YyTO JA€T BO3MOXKHOCTh KaKJIOMY pEeOCHKY OBJa/eBaTh
y4eOHBIM MaTepHalioM MPOrpaMMbl Ha pPa3HOM YypOBHE, B 3aBHCHUMOCTH OT CIIOCOOHOCTEH U
WHIUBUAYATbHBIX OCOOEHHOCTEN JTHUHOCTH.

[To nanHoi mporpamme Moryt 3aHuMatbes AeTd ¢ OB3 u feTn mHBaMabIL. Pe3yabTaT OCBOEHUS
MPOrpaMMbl 3TUMHU JETbMH MOXXET OBITh OTCPOYEH M HE IUArHOCTHPYETCS IO HUTOTaM H3Yy4eHHs
MOJyJIEN.

[IporpaMmma MoXeT pealn3oBbIBaThCs B ceTeBoil ¢opme. CereBas (opma peanuzanuu
o0ecrieunBaeT BO3MOXKHOCTH OCBOEHHUS  OOydYamIIUMHCA OOpa30BaTeIbHOW MpPOTpaMMbl €
HCIOJIb30BaHHEM PecypcoB 00I1e00pa30BaTeIbHBIX OPTaHU3AIINM TOPOIa.

OmauuumenbHoul 0COOEHHOCHbIO nporpaMmsal ABJISICTCS TO, YTO OHA CHOCO6CTByeT Pa3BUTHIO
JIUMYHOCTH, CI)OpMI/IpOBaHI/IIO TBOPYCECKOT'O MbIIIJICHUA, HpOCI)CCCI/IOHaJIBHOI\/’I OpHUCHTAaIUH. Ona mo3BoJIsieT
YUCHUKY TBOPUTb CaMOMY, BOILJIOIIasA CBOU ﬂHSaﬁHepCKHe U KOHCTPYKTOPCKUC UICH.

Takke OTIUYUTEILHOM 0COOCHHOCTHIO IIporpaMmal ABJISACTCSA BOSMOXKXKHOCTh TUCTAHIIUOHHOTO
OﬁyquHﬂ C IIPUMCHCHHUEM I/IH(I)OpMaI_II/IOHHO-TGJ’ICKOMMYHI/IKaL[I/IOHHLIX CETeH.



AxmyanbHocms JTOTIOTHUTEIHHONW 00Iepa3BuBarolieil 00pa3zoBaTelibHON Tporpammbl «3D-
MOJICIMPOBAaHUE» OOYCIIOBIEHA HEOOXOAWMOCTBIO O0ECIEUUTh COBPEMEHHOMY POCCHUHCKOMY
IOKOJIBHUKY BBICOKHUH YPOBCHb BJIAACHHA KOMIIBIOTCPHBIMU TCXHOJIOI'USAMU, COOTBCTCTByIOH_II/Iﬁ
MHUPOBBIM CTaHJapTaM, a TaKKe COLII/IaJII)HO-E)KOHOMI/I‘ICCKOf/'I HOTpe6HOCTI)IO B BOCIIMTaHUH
[10/IPAcTAOIIEr0 MOKOJIEHUS B MH)KEHEPHO-TEXHUUYECKOU 00JIaCTH.

HopMatuBHO-IpaBOBbIE OCHOBAHMS JUlsl CO3JaHMs JIONOJHUTEIbHON 0011eo0pa3zoBaTesibHON
00I11epa3BUBAIOIICH TPOTPAMMBI:

®enepanbHblil 3ak0H 0T 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepaunny;

Vka3 Ilpesugenta Poccuiickoit ®eneparuu ot 02.07.2021 1. Ne 400 «O Crparerun
HalMoHaNnbHOM 6e3onacHocTH Poccuiickoit denepanuny;

Va3 [Ipesunenta Poccuiickoit ®enepanun ot 09.11.2022 r. Ne 809 «O06 yTBEpKAEHUN OCHOB
TOCYJJapCTBEHHOM TMOJMTHKU 1O COXPAHEHUIO M YKPETUICHUIO TPATUIIMOHHBIX POCCHUICKUX TyXOBHO-
HPaBCTBEHHBIX IIEHHOCTEI;

Vka3 Ilpesunenta Poccuiickoit deneparnuu ot 7.05.2024 1. Ne 309 «O HaIMOHATBHBIX LETSAX
pazButus Poccuiickoii @enepannn Ha nepuoA 10 2030 roga u Ha nepcrekTuBy 10 2036 rogay;

Konmenmust  pa3BuTHs TOMOJHUTENBRHOTO oOpazoBanuss 10 2030 roma (yTBepikaeHa
pacnopsokenueM [IpaButenbctBa PO ot 31.03.2022 Ne 678-p);

N3MEHEHMUA, xoTopeie BHOCATCA B pacniopsikeHue [IpasurenscrBa PO ot 31.03.2022 Ne678-
p (yrBepxkaeHs! pacnopsbkenueM lpasurensctBa PO ot 15.05.2023 Ne1230-p);

Crparerust pa3Butus BocnuTanusi B Poccuiickoni ®depepanmum Ha mnepuon no 2025 ropa
(yrBepkneHa pacnopsbkenueM [IpaBurensctBa Poccuiickoit deneparuu ot 29.05.2015 Ne 996-p);

[lnan meponpusTuii mo peanusanuu B 2021 - 2025 rogax Crpareruu pa3BUTHS BOCIIUTAHUS B
Poccuiickoit ®@enepanuu Ha mepuon g0 2025 roma (yTBepxKIeH pacmnopsbkeHueMm lIpaBuTenbcTBa
Poccutickoit ®eneparuu ot 12.11.2020 Ne 2945-p);

[Tpuka3z MunucrepcTBa odpa3zoBanus u Hayku Poccuiickoit @enepanun ot 23.08.2017 Ne 816
«O0 ytBepxknenuu Ilopsiaka mpUMEHEHHUs OpPraHu3alUsIMH, OCYIIECTBISIOMIMMHU 00pa3oBaTebHYIO
NeSITeNIbHOCTh, DJIEKTPOHHOTO OOy4YeHHs, TUCTAHIIMOHHBIX O0Opa30BaTENIbHBIX TEXHOJOTHHA TpHU
peannzanuu 00pa3oBaTEIbHBIX TPOrPAMMY;

[Tpuka3z MunuctepcTBa npocemenus Poccuiickoit @enepanmu ot 27 uroist 2022 1. Ne 629 «O6
yTBepkaeHun Ilopsaka opraHu3aluu W OCYHIECTBJICHHUS OOpa30BAaTEIbHOW JIEATENBHOCTH IO
JIOTIOJIHUTEIHHBIM 0011€00pa30BaTeIbHBIM TPOrPaAMMaM»;

[Tpuka3z MunucrepctBa npocsenieHuss PO ot 03.09.2019 Ne 467 «O6 ytBepxkaeHun LleneBoit
MOJIETIN Pa3BUTHSI PETHOHAIBHBIX CUCTEM JIOTIOJHUTEIHLHOTO 00pa30BaHus AeTe»;

[Ipuka3z Munucrepcta npocseuienuss PO ot 21.04.2023 Ne 302 «O BHeCEHMM U3MEHEHUH B
lleneByt0 MoJenb pa3BUTHS PETUOHAIBHBIX CHUCTEM JOIMOJHUTEIBHOIO 00pa3oBaHUsl JIETeH,
YTBEPKACHHYIO npukazoM MunucrepctBa npocsemienust PO ot 3.09.2019 r. Ne 467»;

[TocranoBnenue ['naBHOTO rocyaapcTBeHHOro caHuTapHOro Bpaua PO ot 28.09.2020 Ne 28 «O6
yrBepxkaeaun CIT 2.4.3648-20 «CaHuUTapHO-3NIUIEMHUOIOTUYECKUE TpeOOBaHUS K OpraHu3alusM
BOCIIUTAHUS U O0YUYECHHUS, OT/IBIXA M O3[JOPOBIICHUS AETEH U MOJIOJICHKI;

Crparerusi colMaibHO-3KOHOMHUYECKOT0 pa3Butus Camapckoii obmactu Ha nepuon 1o 2030 roga
(yrBepkaeHa pacnopspkeHuem [IpaBurtensctBa Camapckoit o6mactu ot 12.07.2017 Ne 441);

ITucemo MunuctepcTBa o6pazoBanus u Hayku PD ot 18.11.2015 Ne 09-3242 «O nHampaBieHun
unpopmanun» (¢ «MeTOIUYECKUMH PEeKOMEHAAIMUSIMH 10 TPOSKTUPOBAHUIO JOMOIHUTEIBHBIX
o0111epa3BUBAIOIINX MTPOrpaMM (BKIIIOYAsi pA3HOYPOBHEBBIE IPOTPAMMBI)»;

[Tucemo muHUCTEpCTBa 00Opa3oBanus U Hayku Camapckoit obmactu ot 30.03.2020 Ne MO-16-
09-01/434-TY (¢ «MeToAMYECKUMH PEKOMEHIANUSAMH IO  TOATOTOBKE  JOMOJHHUTEIBHBIX
0011e00pa3oBaTeIbHBIX OOIMIEPA3BUBAIIINX MPOrPaMM K MPOXOXKACHUIO MPOLEAYPHl IKCHEPTU3I
(moOpoBONMBHONM cepTH(UKAIMU) IS TOCIEAYIOIMIEr0 BKIIOYEHUS B peecTp 00pa3oBaTeNbHBIX
IIpOrpaMM, BKIIIOUEHHBIX B cucteMy [1D/10»).




Ileoazozuueckan yenecoodpaznocmsy 3aKI04AETCS B TOM, YTO JIaHHAs pOrpamMma, BO-TIEPBbIX,
II03BOJIACT BBISIBUTH 3aMHTEPECOBAHHBIX YYEHUKOB. BO-BTOpBIX, IIO3BOJSET OKa3aTh MM IIOMOILb B
dbopMupoBaHuH UHTEpeca K mocrpoeHuro 3D-mozeneil. Marepuan mogoOpaH ¢ y4eToM BO3PaCTHBIX
OCOOCHHOCTEH YYCHHUKOB M ypOBHS WX 3HaHWU. [IpakTudeckwe 3aHsITHsS IMOCTPOCHBI KaK CHCTEMa
TIIATEIBHO MOAOOPAHHBIX YIPAaKHEHUH U 3amaHuid. OHM TOMOTAlOT pa3BUBaTh y JeTel BOOOpaKeHue,
BHHUMAaHHE, TBOPUECKOE U MHKEHEPHOE MBIIIJICHUE, YMEHHUE PadOTaTh B KOJIJICKTHBE.

Peanusanus monyiei HalrpaBiaeHa HA U3y4YEHHUE U UCCIIE0BAHNE PA3INYHBIX MOJEIIECH, IOHATHUS
MOJICIIMPOBAHUS, CBOWCTB MOJENEH M OTanoB, (OPMHUPOBAHHME Y JE€Te HAYAIbHBIX HAy4YHO-
TEXHUYECKUX 3HAaHUM, NPOPECCUOHANBHO-IPUKIAAHBIX HABBIKOB W CO3/JaHHUE YCIOBUHM IS
COLIMAJIbHOTO, KYJBTYPHOI'O U IPO(ECCHOHAIBLHOIO CaMOOIpEAEIeHHs, TBOPUECKON camopealln3aluu
JMYHOCTH peOCHKA B OKPY’KAIOIIEM MUpE.

Monynu pa3paboTaHbl ¢ y4€TOM JJMYHOCTHO — OPUEHTUPOBAHHOIO MOJIX0Ja U COCTABIIEH Tak,
YTOOBl KaXIblH pPEOEHOK HMMEN BO3MOXKHOCTh CBOOOJHO BbIOpaTh KOHKPETHBI OOBEKT padoThl,
Haubosee UHTEPECHBIN U IPUEMIIEMBIH JIJIs1 HETO.

Ilenv npocpammer — pa3BUTHE TO3HABATEJBHBIX CIHOCOOHOCTEM OOyuarolmMXxcs Ha OCHOBE
CHCTEMBbI Pa3BUBAIOLIUX 3aHATUN B 001actu 3D MoaenupoBaHus.

3aoauu npozpammul

Ooyuarowue:

- TI0O3HAKOMHUTH YIYCHUKOB C OCHOBaAaMH KOMIIBIOTEPHOHN TpeXMEpHOU rpaduku;

- J1aTh MpeJCTaBiIeHNnEe 00 WHKEHEPHOM MOJICTUPOBAHNH;

- copMHupoBaTh HAaBBIKM BIAACHUS YEPTEKHBIMU HHCTPYMEHTAMU M TNPUEMAMH MOCTPOCHHUS
MPOCKITMOHHBIX U300paKCHUM, MPAKTUKON YTCHUS YEPTEIKEH;

- MO3HAKOMHUTH C OCHOBHBIMU IIPUHILIUIIAMU TPEXMEPHOTO MOJECITUPOBAHNUS;

- Hay4uTh co3aaBath 3D-Monenu B mporpammax 3D-MoaenupoBaHus;

- Hay4YUThb NPUHIMIAM paboThl B TPEXMEPHBIX IpaUuecKux pegakTopax, BO3MOXHoOCTAM 3D
MeYyaTu.

Pazeusarowue:
- pa3BHUBaTh MPOCTPAHCTBEHHOE BOOOpaKEHHE M 00BEMHOE BUICHHE;

- (QopmMupoBaTh TBOPUYECKHII MOJXO K PEIICHUIO TOCTaBICHHON 33/1a4;
- pa3BHUBaTh BHUMaHHE, yMEHHE KOHIEHTPUPOBATHCS HA PELICHUH [TOCTABJICHHOM 3a/1a4H.

Bocnumamenuvnbwie:
- C(l)OpMI/IpOBaTb HaBBIKM CAMOCTOSITCIILHOM pa6OTBI n CaMOJUCIHUIIIMHBI,

- copmupoBaTh 6a3y /IS OpUEHTAIIMH YUAIIUXCsl B MUPE COBPEMEHHBIX MPOQECCHii;
- BOCIIUTBHIBaTh YBaXXEHHUE K TPYLy U €ro pe3ybTaTaM;
- YKpemnuTh JIpyk0y, 4YyBCTBO TOBAPHILECTBA U B3aUMOIIOHUMAHHE.

Bo3pacm oemeit, yuacmeyrouwjux ¢ peanuzayuu npozpammsr: 11 — 17 ner. [Ipunumarotcs Bce
xenarorue. CriennanbHbIe HaBBIKU He TpeOytoTcs. JlomyckaeTcs: JOMOMHUTENbHBIN HAOOp B TPYMILI B
TEYEeHHE roJia o pe3yJbTaTaM coOeceJOBaHMsI.

Hanonnaemocms cpynn — 10 uyenoBek. ['pynma dopmupyercs ¢ ydeToM BO3pPaCTHBIX
NCUXO(PHU3NUECKUX 0COOEHHOCTEH pa3BUTHS U UHIUBUAYAbHBIX BO3MOXKHOCTEH AeTei.



Cpoku peanusayuu: nporpamma paccuurtana Ha 1 rox, oosem — 108 gacoB (3 momyms: 1
Moayiib —36 yacoB, BTopoil — 40 yacoB, Tpetuid — 32 vaca).

@opma obOyuenus: ounasn. TpagunuonHas ¢opma oOydeHHUs Npeanojaraer oOy4eHHe
HEMOCPEACTBCHHO B ayJWTOpPWHU, B TPyMIeE, OOIICHHWE C IeJaroroM B MaKCHMajlbHOM OOBbeMe Ha
3aHATUAX, HO HC UCKIIIOYACT CAaMOCTOATCIIbHOI'O U3YUYCHUA MaTCpHraia, B TOM YUCIIC U C IPUMCHCHUCM
AUCTAHIIUOHHBIX TEXHOJIOT U n TEXHOJIOTUHU OJICKTPOHHOI'O o6yqu1/m. I[I/ICTEIHHI/IOHHI)IC
0o0pa3oBaTeNbHbIC TEXHOJIOTHH PEATH3YIOTCS, B OCHOBHOM, C IPHMEHEHHEM HH()OPMAIIMOHHO-
TEJIEKOMMYHUKALIMOHHBIX CETEl IpH ONOCPEAOBAaHHOM (Ha pPacCTOSHUM) B3aUMOJAEWUCTBUU
oOyJaronuxcs 1 meaarora.

Dopmul opeanuzayuu desamenvHocmu: Tpynnosas. Pexxum 3ansatuii: 2 paza B Henemo 1o 1
gacy U 2 4aca coorBeTcTBeHHO. OHO 3aHsaTHe JuTcs 40 MUHYT.

HJ'laHpreMble Pe3yJbTaThbl 0CBOCHUSA IPOrpaMMbI

Juunocmmnoie
VY obyuarorierocs OyayT chOpMUPOBAHBI:
—  camoormpeiereHre B BEIOpaHHOU chepe Oyaymiel mpopecCHOHATBHON e TeIbHOCTH;
— IUTaHHpOBaHME 00pa30BaTENIbHOMN U MPO(ecCHOHATBHOMN Kapbephl;
— OBJaJICHHE YCTAaHOBKAaMH, HOPMaMH W TpaBWIAMU HAYYHOH OpTraHU3aIlMM YMCTBEHHOTO H
(bU3UYIEeCKOTO TPY/Ia;
— HaBBIKM KOHCTPYHPOBAHMSI W OEpPENKHOr0 OTHOIICHHUS K MPHUPOAHBIM M XO3SICTBEHHBIM
pecypcawm;
— CHOCOOHOCTH K CAMOOIICHKE Ha OCHOBE MOJIyY€HHBIX PE3yJIbTaTOB;
— TIOHMMAaHUE YyBCTBA OJJHOKJIACCHUKOB U COIEPEKUBAHUE UM;
— OpHUEHTAalMs Ha MOHMMAaHHe IPUYUH YCIIeXa B CBOEH JIeATEIbHOCTH, CAMOAHAIIN3;
— TpyAono0re U OTBETCTBEHHOCTDH 32 KaUeCTBO CBOEH AESITEIbHOCTH;
— CaMOOIIEHKa TOTOBHOCTH K JIEATEIBHOCTHU B cepe TEXHUYECKOTO TPY/Ia.
OOyyaromuiics MoJIy4uT BOZMOKHOCTH JUTsl (JOPMHUPOBAHUS:
— UHTepeca K yueOHOMY MaTepHaiy;
— MOTHBALIUHU K YCTICIIHOCTH y4eOHOU AeATEeIbHOCTH;
— KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOILEHUH U COTPYAHUUYECTBE CO CBEPCTHUKAMHU;
— TOTOBHOCTH U CITIOCOOHOCTHU K CAMOPA3BUTHIO U CaMO0OPa30BaHUIO;
— SCTETHUYECKOr0 CO3HAHMs Yepe3 OCBOCHHE XYA0KECTBEHHOrOo Haciedus HapoaoB Poccuu u
MUpa, TBOPUECKOI IeATEIHbHOCTH 3CTETUYECKOTO XapaKTepa.

Memanpeomemmuole
PerynsTuBHBIC YHUBEpCATIbHBIC YUCOHBIC JICHCTBHS
OOyuaromuiicss HayYuTCs:
— YUYUTHIBAaTh OMpEJIENEHHbIE TIeIarOTOM OPUEHTUPBI B YUeOHOU e TeNbHOCTH, COOTHOCUTh CBOU
JEVCTBUS C MPaBUIIaMU OE30MTaCHOCTH TPY/Ia;
— TpeoOpa3zoBbIBaTh MPAKTUYECKYIO 33/1a4y B MO3HABATEIbHYIO;
— OILIGHHWBAaTh MPABWJIBHOCTh BBITIONHEHUS Y4eOHOM 3a/1adyu, COOCTBEHHBIE BO3MOXKHOCTU €€
pelIeHus;
— aJIeKBaTHO BOCIPUHUMATh MPEJIOKEHHBIE TIEIarOrOM CIIOCOOBI IEHCTBUS;
— BOCTIPUHUMATh PA3UYHBIE CIOCOOBI IEHCTBUS;
— CTaBUTH LIeTTb COOCTBEHHOM MO3HABATEILHON IEATEIHPHOCTH U YACPKUBATH €€;
—  CaMOCTOSITeNEHO POPMYITUPOBATH 33aHUE;
— PperymupoBaTh CBOE IMOBEJICHHE B COOTBETCTBUM C MOPAIbHBIMH HOPMaMH U STHYECKHUMH
TpeOOBaHUSIMU;
— TPOTHO3HPOBATH PE3YJbTAT ACATEIHLHOCTH, HAXOAUThH U UCTIPABISATH OIIHOKH.
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OOy4Jaromuiics MOJIYIUT BOZMOKHOCTh HAYIUTHCSI:

IMOHUMATh LIEJIb U CMBICJI BBINIOJIHSIEMBIX 3aJaHHUI;

IMOHUMATh BaXKHOCTh IIJIAHUPOBAHMS CBOCH JIEATEIIbHOCTH;
MIPUHUMATH U IOHUMATh AJICOPUTM BBITIOJIHEHUS 3aJaHUI;
OCYILECTBJIATh IEPBOHAYAIBHBINA KOHTPOJIb CBOUX JACHCTBUM;
COOTHOCHUTBH CBOH JICVCTBHS C IIJIAHUPYEMBIMU PE3YJIbTAaTaAM.

Ilo3HaBaTeabHEIC YHUBEPCAILHBIC V‘~I€6HI>IC JICHCTBUS

OOyuaromuiics Hay4uTCs:

UCCIIe0BaTh MPOECCHH, CIIOCOOCTBYIOIINE KAPHEPHOMY POCTY;

COOTHOCHUTb CBOM 3HAHUS U BEPOSATHYIO CTOUMOCTh TPYZa, UCKAaTh UHPOPMALIHIO 10 BEIOPaHHBIM
npodeccusiM, CBA3b MEXIY pa3AeeHUEM Tpyia U IPOU3BOAUTEIHLHOCTBIO TPYQ;

BIIAJECTh  croco0aMu  HAy4yHOW  opraHu3auuu  Tpyna, (GopMaMu  JEsTEeNbHOCTH,
COOTBETCTBYIOIIMMHU KYJIbTYPE TPYAa U TEXHOJIOTHYECKON KYJIbType IPpOou3BoACTBa. OLlEeHUBAThH
TE€XHOJIOIMYECKHUE CBOMCTBA ChIPhs, MAaTEPUAIIOB U 00JaCTel X MPUMEHEHUS;

oQOopMIIATh KOMMYHHUKAIIMOHHBIE U TEXHOJIOIMYECKUE JOKYMEHTAIMH C y4eTOM TpeOOBaHUI
JEMCTBYIOIIMX HOPMATHUBOB U CTaHJIapPTOB;

METOJIaM YTEHUs U criocobam rpaduyeckoro mpeicTaBiIeHHs] TEXHUYECKOM, TEXHOIOTHYECKOH 1
MHCTPYKTUBHON MH(pOpPMAIHH;

HCIIOJIb30BaTh YUYEOHYIO U JIONOJHUTEIBbHYIO TEXHUYECKYIO U TEXHOJIOTHUECKYI0 HH(POPMAIHUIO;
OpPUEHTUPOBATHCS B UMEIOLIUXCS U BO3MOXHBIX CPEJICTBAX U TEXHOJIOTHUSIX CO3/IaHUS YCTPONUCTB
1 00BEKTOB TPy/a;

HCCIIEI0BaTh MCTOYHUKH MOTY4YeHUs HH(POpMalUY TEXHUYECKUMHU YCTPOHCTBAMU;

MIPUMEHSATH IEMEHTBI IPUKIIAJHONW SIKOHOMMKH ITPU OOOCHOBAHUHU TEXHOJIOTUN U IPOEKTOB.

OO0yuaromuiicst MOIYYUT BO3MOKHOCTh HAYYHUTHCS:

MPUMEHSATH OOIIEHAYYHbIC 3HAHUS 10 TPEJAMETaM eCTECTBEHHO-MAaTeMaTHYeCKOTO LUK B
mporiecce MOArOTOBKH U OCYIIECTBICHUS MTPOSKTOB;

OILICHUBATh TEXHOJIOTUYECKUE CBONCTBA CHIPhS, MAaTEPUATIOB M 00JIACTEH WX MPUMCHEHHS,
OCYIIECTBIIATh IMOWUCK HEoOXonuMon WHGPOPMAIUM, IeJIecCO00pa3HoO €€ HCIOIb30BaTh M
000011aTs;

CTPOHUTBH JIOTUYECKOE PACCYXKJCHHUE, YMO3aKIIOYeHUE (MHAYKTUBHOE, IEIyKTHBHOE M IIO
AHAJIOTUH) U JIENIaTh BBIBOJIBI.

KoMMyHUKAaTHBHBIE VHUBEpPCAIbHEIC V‘le6HBIe JICUCTBHS

OO0yuaromuiicst HayYuTCs:

CJIyIIaTh U BCTYIATh B JUAJIOT, y4aCTBOBATh B KOJUIEKTUBHOM OOCYXAEHUU IPOOIeM;
COTPYAHUYATh B IOUCKE MH(POPMALIH;

CTPOUTH HOHATHBIE JUI MApTHEPA BbICKA3bIBAHMS,

JIOrOBapHUBAThCs M MIPUXOIUTH K OOIIEMY PEIIEHUIO B COBMECTHON JIEITEIbHOCTH;
IUTAHUPOBATh COBMECTHYIO JICSTEIbHOCTD [UI PELLIEHUs TOCTaBICHHBIX 3a/1a4;

nyOIMYHO HPEACTaBIATh NPE3EHTALMIO U 3AIIMINATh MPOEKT W3JENusi, MPOoAyKTa TpyJa WM
YCIIyTH.

O6yanOH1HﬁCH MOJIYYUT BO3MOXXHOCTb HAYUYUTHCA:

MPOSIBIATH HHTEPEC K OOLICHUIO U TPYyNIIOBOi padore;

IIPEO0JIEBATh TOLICHTPU3M B MEXJINYHOCTHOM B3aMMOJECICTBUM;

CIEOUTh 3a JACUCTBUAMU JPYTHX YYAacCTHHKOB B IIPOLIECCE KOJIEKTUBHOM TBOPUYECKOMN
NESITENILHOCTH;

BXOJIMTh B KOMMYHMKATHBHYIO UTPOBYIO CUTYAIIUIO U IPUHUMATh BOOOPaKaeMyI0 POJb UTPOBOM
NESITENILHOCTH;

OCO3HAaHHO HMCIIOJIb30BaTh PEUEBBIE CPEJICTBA B COOTBETCTBUM C 3a/a4el KOMMYHHKALMM NS
BBIPQXKEHUSI CBOMX YYBCTB, MBICIEH M MOTPEOHOCTEH; MJIAHUPOBAHUS M PETYJSALUH CBOECH
NESITENILHOCTH;



— OCHOBHBIM  KOMIICTGHTHOCTSM B OOJIACTH  HCIIOJIb30BaHHS  HMH(OPMAIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJOTMH Ha YpOBHE OOIIEro TMOJb30BAaHUS, BKIIOYAs BIIAZCHUE
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIMH TEXHOJIOTHSIMH, TTOUCKOM, TOCTPOCHUEM H TIepeayeii
nH(pOpMAaINH, TPE3EHTALMEH BBITIOIHEHHBIX PaloT.

Ilpeomemnuie

OOyuaromuiics Hay4nuTCs:

— TIUTAHHPOBATh W BBITMOJHITH Y4YEOHBIE TEXHOJNOTUYECKUE MPOCKTHI: BBISBISITH W
dbopmympoBath MpoOieMy; OOOCHOBBIBATh IEIh IPOCKTA, KOHCTPYKIIHIO W3JICIHS,
CYUIHOCTh HTOTOBOTO MPOJYKTAa HJIM KEJIAeMOro pe3ysibTaTa; IUIAaHUPOBATh JTaIlbl
BBITIOJTHEHUSI PA0OT; COCTABJIATH TEXHOJOTHYECKYI0 KapTy W3TOTOBIICHUS W3JICIINS,
BEIOMpATh CPEJCTBA peau3alli 3aMbICa, OCYIIECTBISATh TEXHOJIOTUYECKUN IPOIEeCC;
KOHTPOJIMPOBATH X0/ U PE3YJIbTATHI BHITOJHCHUS ITPOCKTA;

— TIPEICTABISITH PE3YIbTAThl BBITIOJHEHHOTO MPOEKTA: TMOJIh30BATHCS OCHOBHBIMH BHIAMH
MIPOCKTHON JOKYMEHTAIIUH; TOTOBUTH MOSCHUTEIBHYIO 3aIUCKy K MPOEKTY; 0(OPMIISATH
MIPOEKTHBIE MaTePUAIIBI; TIPEJCTABIIATH IPOSKT K 3alIUTE,

— HCIIOJIb30BaTh TEXHOJIOTHIO HCCIIEIOBATENIHCKOM M OMBITHON JESTEIHHOCTH B IPOIECCEe
pa3paboTKu COOCTBEHHBIX U300PETCHMUIA;

—  CaMOCTOSITEIIBHO JI0padaThIBaTh KOHCTPYKIIHIO JUTS IOCTHYKEHUS TIOCTABICHHOM TSI,

—  OTpeeNATh HA3BaHKUE W TPUHIIUI KPETUICHUS JIeTalICH;

—  OTpECIATh BUJBI MEXaHHUECKOH Mepeaayn;

— CO03/aBaTh TPEXMEPHYIO MOJIENb Oy IyLIero u300peTeHus;

—  CcO3[aBaTh MOJIEJNb 0 YEPTEXKY U pazMepaM o(pOpMIISITH JIUCT YepTexa,

—  BBINOJHATH rpaduuecKkoe NpeCTaBlIeHne AeTadl U cCOOPOYHOT0 YepTexKa.

OO0yuaromuiics MOIYyYUT BO3MOKHOCTD:

— HAy4YUThCS OPraHMU30BBIBATH W OCYIIECTBISATH IPOEKTHYIO JEATEIbHOCTh Ha OCHOBE
YCTAaHOBJICHHBIX MpPaBHJI, IMOMCKAa HOBBIX pEIICHUN, IJIAHUPOBAaTh U OPraHU30BBIBATh
TEXHOJIOTMYECKU MPOLIECC C YIETOM UMEIOIINXCS PECYPCOB U YCIOBHIA;

— HAY4YUTHCS OCYIIECTBIIATH MPE3CHTALMIO, SKOHOMHUYECKYI0 U D3KOJOTHYECKYIO OIICHKY
MPOEKTa; pa3pabaThIBaTh BAPUAHT PEKIIAMBI JUIsl IPOIYKTa TPY/Ia;

— TI03HAaKOMHTbCS € IpaBHiiaMu Beepoccuiickux copeBHOBAHUIA;

— paspabarsiBath 3D-Moaenp B mporpamme Blender 3D;

— co3gaBarh TEKCTYphI i 3D mozenei;

— C03/1aBaTh 00bEMHbIC AaHUMAIIUH;

— HacTpauBaTh (PM3HKY YACTHIL;

— paspabarbeiBath 3D-mMozaens u ctpouts ueprexu B CAIIP Komnac-3D;

— paboTaTh C YCTpPOWCTBOM, YIIPAaBJICHHEM U OOCITYKMBaHHEM JOCTYIHBIX M TMOCHIIBHBIX
TEXHUKO-TEXHOJIOTHUECKUX CPEACTB IPOU3BOJCTBA (MPUOOPOB, ammapaToB, CTAaHKOB,
MallliH, MEXaHU3MOB, UHCTPYMEHTOB).

Kpurtepun oueHku 3HaHU, YMEHUH M HABBIKOB IPH 0CBOCHHUH NPOTPAMMBbI

Jlnist TOro 4ToOBl OLEHUTh YCBOCHUE MPOrPaMMBbl, B TE€UEHUE I'0Jla UCHOJIB3YIOTCS CIEAYIOINe
METOJbl JMAarHOCTUKM: coOecelloBaHUE, HAONIOJCHUE, AHKETHPOBAHHUE, BBIMOJHEHUE OT/AEIbHBIX
TBOPUYECKUX 3aJaHUH, TECTUPOBAHHE, Y4aCTUE B KOHKYpCaX, BUKTOPHHAX.

IIpumensiercs 3-x OayuibHas CUCTEMa OLIEHKM 3HAHWN, YMEHMH M HaBBIKOB OOyYaroIIMXCs
(BBLOENSICTCS TPU YPOBHS: HIWKE CpPEIHEro, CpeaHHi, Bblle cpeaHero). MroroBas oOleHKa
pE3yJIBTaTUBHOCTH OCBOEHMS IPOrPaMMBbl MPOBOJUTCS IYTEM BBIYMCIEHHUS CPEIHETrO IOKa3aTels,
OCHOBBIBAsICh HA CYMMapHO! COCTaBJISIFOIIEH 110 UTOraM OCBOEHHMSI 3-X MOJyJIEH.

Vposenv oceoenus npoepammel Hudce cpedHeco — peOEHOK oBiamen Menee dem 50%
MPEIYyCMOTPEHHBIX 3HAHUN, YMEHUN M HAaBBIKOB, UCIBITHIBAET CEPhE3HBIC 3aTPYJHEHUS MPU paboTe C
y4eOHBIM MaTEpUaAJIOM; B COCTOSIHUU BBITIOJIHATH JIMIIB MPOCTEHIINE MPaKTHYECKUE 331aHuUs TIeJlarora.

Cpeonuii yposenv oceoenus npoepammsbl — 00bEM YCBOCHHBIX 3HAHUN, TPUOOPETEHHBIX YMEHUIN
1 HaBbIKOB cocTanisieT 50-70%; paboTaer ¢ yueOHbIM MaTepHaJIOM C MTOMOIIBIO MIE1arora; B OCHOBHOM,
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BBITIOJIHSAET 3aJlaHUsI HA OCHOBE 00paslia; yA0BJIECTBOPUTEIHHO BIIAJICET TEOPETHUECKONW HH(OpMaIen
10 TEMaM Kypca, YMEET I10JIb30BaThCs JIUTEPATyPOH.

Vposenv oceoenuss npoepammul eviuie cpednezo — ydamuiics ouanen nHa 70- 100%
NPEIYCMOTPEHHBIM TPOrpaMMON  y4eOHBIM IUIaHOM; pPaboOTaeT ¢ y4eOHBIMH MaTepuasaMu
CaMOCTOSITENIbHO, HE HCHBITHIBAET OCOOBIX TPYIHOCTEH; BBIIOJHSAET TNPAKTHUYECKUE 3aJaHUS C
SIIEMEHTaMU TBOPYECTBA; CBOOOJHO BIAJICET TEOpETHUECKOW HHpOpMaIue Mo Kypcy, yMmeeT
aHAJM3UPOBATH JTUTEPATYPHBIE UCTOYHUKH, IPUMEHSTH MOIYYCHHYI0 HHPOPMAIIUIO Ha MIPAKTHKE.

@DopMBI KOHTPOJISI Ka4ecTBa 00pa30BaTEIIBHOTO MpoIiecca:
- cobecenoBaHue,
- HaOmromeHue,
- MpPOBEpOYHbIE PAOOTHI,
- yJacTHe B KOHKypCax,
- oJnUMIIHAjax,
- BUKTOpPWHAX B TCUCHHE T'OJIa.

YUYEBHBIN ILIAH
No KommuecTBo yacos
/T HaszBanue momyns
BCETr0 TeopHus MIPaKTHKA

1 Ocnogsl 3D - mogenupoBanus B Kompas 3D 36 4 32
2 3D - monemupoBanue B Blender 3D 40 2 38
3 UepueHne KOHCTPYKTOPOB 32 4 28

Hroro: 108 10 98




YYEBHO-TEMATUYECKHWH IJIAH U COAEP)KAHUE
Mopayab «OcHoBbl 3D-moaeupoBanus B Kompas 3D»

Heab MoayJisi: pa3BUTh HABBIKK MTOWCKA CIIOCOO0OB OCTpOeHUs pa3muuHbixX 3D Momeneit
3agaum MoayJI:

1)O3nakomuth oOyyaromuxcs co crerudukoir CAD nporpamm

2)O3HaKOMHTB O0YYAIOIIUXCS C MHCTPYMEHTaMHU MOJISIUpoBanus B mporpamme Kompas 3D
3)¥Yriyouth 3HaHUA B 00J1aCTH F€OMETPHUH NPH CO3JaHUH 3CKU30B MOJeNei

4)HayuuTh pemnaTh 3aJja4u MOCTPOCHUS MOJIeiel 00IacTH MHKEHEPHOU rpaduKu
5)Hayuuts noarorasiuBath Mojaenu k 3D neuatu.

6) U3yuuts npunuun padots! 3D npuHTepa, U €ro HaCTPOEK.

Obyvuarowue: Yrnybnenue 3HaHull B o0nactu reomerpun/crepeomerpud. [lomydenne 3nanmii B
oOnactu nHxkeHepHoil rpaduku. [lonydeHue 3HaHUN TPU UCIIOJIB30BAHUU KOMITbIOTEPA.
[Tonyuenue 3HaHu# B 001acTu MaTepuanoBeaeHus. [lonyuenne 3HaHmil B 001aCTH MEXaHUKH.

Paszsusarowue: PazButie 06beMHOro MblluieHus. Pa3Butue Mmotopuku kucret pyk. Passurue
BHUMAaHMUSI.

Bocnumamenvusie: BocnuTanue B yueHUKax YCUIUYUBOCTH, KOHIIEHTPALINH,
L[eIeyCTPEMIIEHHOCTH.

IIpenmeTHbIe pe3yJibTaThI

Obyuarowuecs 6yoym 3nams. Kak padorats B mporpamme Kompas 3D. Uem paznudaroTcs
pasznuuHble cpennl co3aanus 3D moneneit. Kak mpoucxoauTt aHanus ASUCTBUI MPU MTOCTPOSHUH
3D moneneit. Kak npoucxoaut 3D nevars.

Obyvuarowuecs 6yoym ymems: CoznaBath 3D Monenu pa3nuyHON CTETIEHU CIOKHOCTH.
PaboTtath B mporpammax — cnaiicepax. Paborars Ha 3D npunTepe.

Obyuarowuecs 6yoym radems: HaBbikaMu HEOOXOAMMBIMU TIPU TPYAOYCTPOMCTBE B
pa3M4YHbIe KOHCTPYKTOPCKHE Oropo. HaBbikamu 00EMHOTO MBIIILICHUS.

Y4yeOHo-TemaTnueckuii mian moayJsi «OcuoBsl 3D-moaenuposanusi B Kompas 3D»

Ne Koin-Bo
HazBanue Temsl Teopus [IpakTuka

n/n 4acoB

1 | 3nakomctBO ¢ uHTEpdericom nporpammsl Kompas 3D 4 1 3

2 | 3HaKOMCTBO C HHCTPYMEHTaMH CO3/IaHUs 3CKU30B 4 1 3

3 | Jlormueckue onepanuy B MOJETUPOBAHUH 4 0.5 3.5

4 | Mcnonp30BaHue HHCTPYMEHTA « DJIEMEHT 110 CEUSHHSIM) 4 0.5 3.5

5 | Mcnons3oBaHue HHCTPYMEHTA 4 0.5 3.5

«ONEeMEeHT BBIAABIMBAHUEM
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6 | Mcnonp3oBaHne HHCTPYMEHTOB BCIIOMOTATEIbHBIX 4 0.5 3.5
00BEKTOB
7 | KouBepranus 3D monenu B 4epTexu 4 - 4
8 | Coszmanue 3D Mmozmeneii aBToMoOMIIEl 4 - 4
9 | Coznanue 3D Mozeneit apXxUTEKTyphbl 4 - 4
Hroro 36 4 32

Coaepxxanue MoyJIs
Tema 1. 3naxkomcTBO ¢ uHTepdeiicom nporpammbl Kompas 3D

Teopus: PazMenieHne HHCTpYMEHTOB MOJIETMPOBaHUs B MHTep(elice mporpammel. PeakTupoBanue u
HacTpoiika uarepdeiica. Bo3MoKHOCTH POrpaMMmBl.

[paktuka: UHauBrayanbHOE O3HAKOMIICHHE 00yUYaromuxcs ¢ UHTepdercoM mporpaMmmel.
B3anmopeiictBre ¢ HUM.

Tema 2. 3HAKOMCTBO C HHCTPYMEHTAMU CO3aHUA ICKU30B

Teopus: OcHOBBI co3nanust 5cku30B. X 3Haunmocts B moenupoBannu B CAD cpenax.
[IpakTuka: Co3ganue 3cKu3a MpoCcTeen MoaeIn

Tema 3. Jlornyeckne onepauuu B MOJAeJIUPOBAHUY

Teopusi: 3HAKOMCTBO € JIOTUYECKUMU ONEpalisIMU. 3HAYUMOCTD JIOTUHYECKUX OINEepaluii mpu
MoaenupoBannu B CAD cpenax.
[IpakTtuka: [TpuMeHeHne TOrMuecKux onepanui B co3ganuu 3D mMoaenen.

Tema 4. Ucnosib30BaHUe HHCTPYMEHTA «JJIEMEHT 0 CeYeHUsIVD)

Teopus: M3yueHne nHCTpyMeHTa «DJIEMEHT Mo cedeHusiM». Pa30op Bcex TOHKOCTEH paboThl ¢ 3ITUM
WHCTPYMEHTOM.
[Ipaktuka: [IpumMeHeHne HHCTpYMEHTA B cO3/1aHuu npocteimux 3D moneneit

Tema 5. UcnoJib30BaHHEe MHCTPYMEHTA «JJIeMEHT BbIAABJIUBAHUEM»

Teopus: N3ydyenue nHCTpyMeHTa « J€MEHT BblIaBIMBaHUEM». Pa30op Bcex TOHKOCTEH paboThI ¢
9TUM UHCTPYMEHTOM.
IIpakTuka: IIpuMeHeHne MHCTpYMEHTa B CO3/1aHny npocTemux 3D monenei

Tema 6. Ucniosib30BaHHEe HHCTPYMEHTOB BCIIOMOTaTeJIbHbIX 00 bEKTOB

TCO[QI/I}IZ BcnomorarenbHbie 00BEKTHI.
H[)aKTI/IKa: HpI/IMCHCHI/IC BCIIOMOT'aTeNIbHBIX 00BEKTOB B MOACIINPOBAHUHN

Tema 7. Konsepranusi 3D mogen B 4epTeku

[pakTuka: [lepeBox cozmannoi 3D mozaenu B uepTex. Pabora ¢ uepresxom
11



Tema 8. Co3znanue 3D Moaeieir aBToMOOUI€H

[Ipaktuka: [IpuMeHeHne MOIyYeHHBIX HaBBIKOB B co3anuu 3D mMozeneii aBToMmoOuen

Tema 9. Cozpanue 3D moaesiell apXuTeKTYpbl

IpaxTuka: [IpuMeHeHne noayyeHHbIX HABBIKOB B co31aHuu 3D Mojeneit 21eMEHTOB apXUTEKTYpPbI
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Mopayab «3D-moaenuposanue B Blender3D»
Heanb moxyJsi: Pa3zeuth HaBbiku octpoeHust Hard Surface monaeneit, nx anumanumu,
TEKCTYypUpOBaHUs. Pa3BUTh HaBBIKU TPACCUPOBKHU BUAEO (0OOBEKTOB BUIE0, KAMEDPHI).

3agaum moayJst:

1) O3HakomuTh 0Oyuaromuxcs ¢ uarepdeiicom nporpammel Blender 3D.
2) HayuuTs coznaBats Hard Surface monenu.

3) HayuuTts nenars UV- pa3BepTky. TekcTypupoBaTh MOJIEIH.

4) HayuuTb MOJCIMPOBATh, UCTIOIb3YsI HHCTPYMEHTBI CKYJIBITMHTA.

5) HayLII/ITB MPOU3BOAWTD 3aXBaT ABMIKCHHA KaMCPhI U TPUMCHATH TPEK €€ IBUKCHHUS K
cTa”zapTHOM kamepe 3D crieHsl.

Obyuarowue: YriybneHue 3HaHUI B 00s1acTu reoMeTpun/crepeomerpun. [loayueHue 3HaHui B
obnactu Hard Surface monenupoanus. [TonydeHue 3Hanuil B 00J1aCTH CKYJIBITUHTA.
[Mosy4enue 3HaHU B 001aCTH TeKCTypHpoBanus. [lonydeHne 3Hanuii B oomactu Motion
Design. [Tony4enue 3nanuii B ooaact Motion Capture.

Paszsusarowue: PazButie 00beMHOr0 MbllIUIeHUs. Pa3BuTre MOTOpUKH KUcTel pyk. Pa3Butue
BHUMAaHMUSI.

Bocnumamenvuvie: BociuTanue B yueHUKax YCUIUYUBOCTH, KOHIIEHTPALINH,
L[eIeyCTPEMIIEHHOCTH.

IIpenmeTHbIe pe3yJibTaThI

Obyuarowuecs 6yoym snams. Kak paborats B mporpamme Blender 3D. Uem paznuuarorcst
pasznuuHbie cpennl co3aanus 3D moneneit. Kak mpoucxoaut aHanus ASUCTBUI MPU MTOCTPOSHUH
3D moneneit. Kak npoucxoaut 3D nevars. Kak nporcxoauT nmporiecc TEKCTYPUPOBAHUS
Mozenu. Kak mpoucXoauT mporecc co3aHusl aHuMaIliu.

Obyuarwuecs 6yoym ymems.: Co3znaBatb 3D Moaenu pa3inyHON CTETICHH CII0KHOCTH.
TexctypupoBats co3gannbie 3D monenu. Co3naBath pa3iuyHble aHuManuu. Paborats B
nporpammax — ciaiicepax. Padorars Ha 3D npuntepe.

Obyuarowuecs 6yoym radems: HaBbikaMu HEOOXOAUMBIMU TIPU TPYAOYCTPOMCTBE B
pa3IM4YHbIle aHUMAIIMOHHBIE CTyIMU. HaBbikaMu HEOOXOIMMBIMU TIPU TPYIO0YCTPOUCTBE B
pa3nuuHble Iu3aiiHepcKue cTynuu. HaBbikamMu 00beMHOTO MBIIUICHUS.

Y4eOHO-TeMaTH4eCKHH I1aH Moay.as «3D-monesmpoBanne B Blender3D»

11\5(_1)1 HazBanue Temsl Iic;g;o Teopus IIpakTuka
1 | 3nakomctBO ¢ uHTEpPericom nporpammsl Blender 3D 4 0.5 3.5

2 | 3HaKOMCTBO C PEKMMaMH PeIaKTHPOBAaHUS OOBEKTOB 8 0.2 7.8

3 | Coznanme 3D mMozmenu KpyKKH 3 - 3

4 | Ucnonp3oBanre MOAN(HUKATOPOB 4 0.3 3.7
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5 | Co3panue 3D cuenst Kabunera 5 - 5
6 | Hasnauenue maTepuaiaoB. 3HAKOMCTBO C HOJJaMHU 5 0.5 4.5
7 | 3HaKOMCTBO C MOPSAAKOM HazHAUYEHHS TEKCTYP 3 - 3
8 | Ha3HaueHue KIIOUEBBIX KaJIpOB 1 0.2 0.8
9 | IIlppMEHUMOCTH KITIOUYEBBIX KaJIPOB K pa3InIHBIM 2 - 2
HacTpoMKaM MOJEIIH
10 | 3HaKOMCTBO C MHCTPYMEHTaMH CKyJbIUHTA. [IpMeHeHue B 2 0.3 1.7
B MOJICITUPOBAHUU OOBIYHBIX MOJICIICH.
11 | Hcrnonb30BaHre BO3MOXKHOCTEH peakTopa 3 - 3
BUICOPArMEHTOB TIPH CO3/[AHMH aHUMAITH.
Hroro 40 2 38

Copnep:xkanue MOayJIe
Tema 1. 3nakomcTBO ¢ nHTEepdeiicom nporpammel Blender 3D

Teopus: Pazmenienne HHCTpYMEHTOB MOJETUPOBaHUs B uHTep(delice mporpammel. PeakTiupoBanue u
HacTpoiika natepdeiica. Bo3aMoKHOCTH IpOrpaMMmel.

[Ipaktuka: UHauBHIyanbHOE 03HAKOMIICHHE 00YJaIOIIUXCsl ¢ UHTEP(EcoM porpaMmmsl.
BsanMonelicTBue ¢ HUM.

Tema 2. 3HAKOMCTBO C peKMMAMH PeJAKTHPOBAHUA 00bEKTOB

Teopusi: OCHOBBI peJaKTUPOBAHUS MOJICTICH.
[IpakTuka: Co3ganue npocreiieit moaenu. M3ydenre ropsuux KiIaBHII 171 MOJIECITUPOBAHMS.

Tema 3. Coznanue 3D mogen KpyKKH

[Ipaktuka: Co3zmanue odydaronumucs 3D Moaenn KpyKKH.

Tema 4. Ucnosib30BaHue MO (PUKATOPOB

Teopus: M3ydenue pa3nuyHbix MoaudukaTopos. [enenne MoandukaTtopoB Ha KaTETOPUH.
[pakTuka: [Ipumenenue MmoauduKkaTopoB B co3aanuu mpocteimux 3D moaeneit

Tema 5. Cozpanue 3D cuensl Kaounera

[pakTtuka: Co3ganue yueHnkamu 3D cuieHbl kabuHeTa

Tema 6. Haznauenune maTrepuajioB. 3HAKOMCTBO ¢ HOAAMH

TCO[QI/I}IZ OCHOBEI HA3HAYCHHUS MaTCpuaioB. HBy‘-ICHI/IC peaaKkTopa HOJOB.
H[}aKTI/IKa: HpI/IMCHCHI/IC MaTCpuajioB B 3,[1 MOACIIAM. PCIlaKTI/IpOBaHI/IC meﬁHCpOB B pCOaKTOPC HOJAOB

Tema 7. 3HaKOMCTBO € IOPSIAKOM Ha3HAYEHHUA TEKCTYP
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IIpaktuka: IIpuMeHeHne CKkayaHHBIX TEKCTYP K MOAEIISM

Tema 8. HazHaueHHe KJIHOUYEBbIX KaapoB

Teopus: OcHoBbl anuMupoBanus. [IoHATHE KITFOUEBBIX KAJIPOB.
[Ipaktuka: [IpuMeHeHne MOyYeHHBIX HABBIKOB U 3HaHMM B co31anuu 3D anumanmii

Tema 9. HpHMeHI/IMOCTb KJIKYEBbIX KAIP0B K Pa3/iIMIHbIM HaCTPOﬁKaM MOJCJIHU

[paktuka: Co3nanue KIIOUEBBIX KaJIpOB JIs aHUMAIIMKM Ha XapaKTePHBIX CBOMCTBAX MOJIEIIEH.

Tema 10. 3HaKOMCTBO ¢ HHCTPYMEHTAMH CKYJIbIIMHIA

Teopus: OcHoBBI cKynbIuHTa. V3ydeHne HHCTPYMEHTOB CKYJIbIIMHTA.
IpaxTuka: [lpuMeHeHne HHCTPYMEHTOB CKYJIBIIMHTA K CO3/1aHuI0 Mojieneil. CoBMecTHOe
MozenupoBanue ¢ nomoipsto Hard Surface u ckynpnunra.

Tema 11. IlpumeHeHHe CKYJIbIIMHIAa B MOAEJIMPOBAHUN 00BIYHBIX MOJIeJIel

H[)aKTI/IKa: OTcnexuBanue ABHXKCHUA KaMEPEI C BI/I)IeO(i)paFMeHTa U IPpUMECHCHUE TPEKA K
cTaHnapTHoi kamepe 3D crieHsl.

MonayJb «YepyeHue KOHCTPYKTOPOB»
Heab moayJsi: Pa3BUTh y ydamuxcsi HABbIKM MPOEKTUPOBAHUS U YEPUEHHSI KOHCTPYKTOPOB U3
(haHepsl, OpreTeKia.

3anayu moayJs:

1) Hay4uth 00y4aronuxcs MpOSKTUPOBAThH 3JIEMEHTBI 3allCIICHHUH JeTalleift KOHCTPYKTOpa
2) Hayuutp oOy4aromuxcsi IpOeKTUPOBAThH MOBMKHBIE COCTUHEHHUSL.

3) HayuuTs oOyuaroniuxcs nepeBo/ly 3CKU30B B BEKTOPHbIE H300paKeHUSI.

4) HayuuTb 00y4JaroIInXCs HACTpAaUBaTh apaMeTphl pe3ku B mporpamme RD Works8.

Obyuarowue: OOyueHue MPOSKTUPOBAHUIO PA3THUHBIX COSTUHEHHH U 3alleTUICHU JeTanei u3
(haHepsI M OPrcTeKia.

Passusaowue: Pa3zButue NHXEHEPHOr O MbILUIEHUS. Pa3BUTHE MOTOPUKH PYK U KUCTEM.

Bocnumamenvuvie: Bocriutanue YCUAUYUBOCTHU, KOHICHTPpAIHUU U LEJICYCTPCMIICHHOCTH.

IIpenmeTHbIe pe3yJIbTaThI

Obyuarowuecs 6yoym 3nams: Kak B3aUMOAECHCTBYIOT pa3IMUHbIe A€TAIN CIPOEKTHUPOBAHHOI'O
KOHCTPYKTOpA.

061/’%61)‘01/[41466'}1 6vdvm ymembs. HpOCKTI/IpOBaTL Pa3INYIHBbIC MECXAaHNU3MBbI, IOABUKHBIC U
CTaTUYCCKUC COCOINHCHMA.

Obyuarowuecs 6yoym eradems: HaBbikamMu 00paOOTKH pa3IMYHbIX MaTepHAaJIOB.

Y4eOHO-TeMaTHYeCKUH I1aH MoayJisi «YepueHne KOHCTPYKTOPOB»
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11\5(_1)1 Hassanue temsl If;:;l;o Teopus IIpakTuka
1 | 3nakomcTBO ¢ HHTEepdeiicom nporpammbl Kompas 3D 4 1 3
2 | UepueHue 3CKU30B 8 1 7
3 | Ucnonk3oBanue BCIOMOTaTENbHBIX HHCTPYMEHTOB 2 - 2
4 | 3aakomcTBO ¢ iporpammoit RD Works 8 5 1 4
5 | DkcnopT ueprexei 2 - 2
6 | CroiicTBa pe3KH MaTepHajIoB 5 1 4
7 | Coopka koHCcTpyKTOpa. [lonmydeHre HToroBoro 6 - 10

pe3yJbTaTa.

Hroro 32 4 28

Conep:kanue MOy

Tema 1. 3nakomcTBO ¢ nHTEepPeiicom nporpammbl Kompas 3D

Teopus: Pazmenienne HHCTpYMEHTOB MOJETUpPOBaHUs B uHTep(delice mporpammel. PeakTiupoBanue u

HacTpoiika naTepderica. Bo3aMoKHOCTH porpaMMmel.

[Ipaktuka: UHauBHIyanbHOE 03HAKOMIICHHE 00YJaIOIUXCsl ¢ MHTEP(hEHcoM MporpaMMBl.

BsanMoneicTBie ¢ HUM.
Tema 2. YepueHue 3¢KU30B

Teopusi: OCHOBBI ACKMU3UPOBAHMUSL.
[Ipaktuka: [IpakTHueckoe mpuMeHEHNE MOTYYEHHBIX 3HAHUI

Tema 3. Ucnosib30BaHHe BCIIOMOTaTeJIbHBIX HHCTPYMEHTOB
[IpakTuka: Vcrnonp3oBaHuE BCIOMOTaTEIbHBIX HHCTPYMEHTOB MIPH CO3[JaHUU ICKU30B
Tema 4. 3nakomcrBo ¢ nporpammoii RD Works 8

Teopus: N3yuenue untepdeiica mporpaMmmbl
[IpakTuka: PaboTa ¢ ueprexamu B mporpamme

Tema 5. JxcnopT 4yeprexkei
IIpakTuka: IIpaBuia sxkcniopTa yepTexei U3 pasIMuHbIX IPOrPaMM
Tema 6. CBolicTBa pe3KH MaTepHAIOB

Teopus: Gusnyeckuii MpoLECC Ppe3KU MaTEPUaOB J1a3€pOM.
IIpaktuka: Hactpoiika ycinoBuil pe3ku He0OX0IMMBIX MaTepUaJIOB

Tema 7. CoOopka koHcTpYKTOpPA. [lo1ydeHne HTOrOBOrO pe3yJabTarTa.

[pakTtuka: C60pKa MOArOTOBICHHOTO KOHCTPYKTOPA.
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METOINMYECKOE OBECIHEYEHHUE ITPOI'PAMMBI

ITo TemaM nporpaMMsI IVIAHUPYIOTCH Pa3indHble (POPMbI 3aHATHIA:
- JICKIIMSI;
- npakTU4eckKas padboTa;
- camocTrosTellbHas padoTa;
- NpOEKTHas paboTa;
- 3alluTa MPOCKTOB.

MeToabl ¥ IPUEMBI OPraHU3ALMU YHeOHO-BOCITUTATEIbHOI0 MpoLecca

e cnoeecHble (YCTHOE U3TIOKEHHE, Oecesia, pacckas);

® nacnaouvle (IOKa3 BUIEO U MYJIbTUMEIUINHBIX MaTEPUAIOB, WILTIOCTpAllUid, HAOII0IeHNE, TTOKa3
(BBITIOJIHEHHUE) TIEZIaroroM, padoTa mo oopasity);

® npakmuyeckue (BBITIOTHEHUE pa0OT MO HHCTPYKIIMOHHBIM KapTaM, CXeMaM)

Y4eOHO-MeTOAUYECKUIT KOMILJIEKC
1) YuyedOHbIe nocodus:
— CHenualbHas JIUTepaTypa;
— BuUJeOMaTepuaisl (BUACO3AMUCH 3aHATUN, MEPONIPUSATUH U JIp.);
— DJIGKTPOHHBIE CPEICTBa 00Pa30BaTEILHOTO Ha3HAUYCHHUS (CIai0BbIC TPE3CHTAIINHN ).
2) JuaakTuyecKue MaTepHasbl:

Harnsanneie moco6us

— KOMIIBIOTEPHBIE POTrPaMMBbl;

—  QJITOPUTMBI, CXEMBbI, 00pa3libl, HHCTPYKIIHH;

Paznatounslil MmaTepuan

— KapTOYKH C MHJWBU]IyabHBIMH 3a/IaHUSIMU;

— MHAMBHUAYyAJIbHBIC IOCOOUS AJISl yUAINXCS;

— 3aJaHus ISl CAMOCTOSITENIbHON paboThI;

— OnaHKU TECTOB U aHKET;

— OnaHKU AMAarHOCTUYECKUX U TBOPUYECKUX 3a/IaHUK;

3) MeroanuyecKue MaTepHAaJIbI
—  IUIaHBI 3aHATHIA (B T.9. OTKPBITHIX);
3aJIaHKs JUTS OTCIIEKHMBAHUSA PE3YIILTATOB OCBOCHUS KAKIOM TEMBI;
3a/IaHKs JUTS TIPOBEICHUS ITPOMEKYTOYHON M UTOTOBOM aTTECTAIMU 00YyJaroIInuXCs;
—  METOJMYECKHE PEKOMEHIAIMU K 3aHATHSM.

TexHuuyeckoe OCHALleHUE 3aHATHH

CBETJIO€, XOPOIIO MPOBETPUBAEMOE TOMEILICHHUE;
JIOTIOJTHUTEbHBIE IITOPHI WM JKaJI03U AJI 3aTEMHEHUS;
MIPOEKTOP, IKPaH,

HOYTOYKH C YCTaHOBJICHHBIM IPOrpaMMHBIM 00ecrieueHneM
3D-npuHTEp C pacXOgHBIMU MaTepUaTaMH.

cpencTBa 0ocTymna B ceTh HTepHeT.

(I)OprI NoJABEIeHHsI HTOr0B 10 KAKIA0 TeMe WA pasaeay
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Ilo oxoH4aHHMuU KaXKI0ro MoayJjisl mpoBOAATCA TBOPUCCKUC pa6OTBI, B XOJC BBIMOJIHCHUA KOTOPBIX
ydamuecsa JOJLKHBI TPOACMOHCTPHUPOBATH UCIIOJIB30BAHUEC BCCX N3YUCHHDBIX BO3MOXKHOCTEH TOT'O UIIK
HWHOI'0 IPHJIOKCHUS.

JAMarHocTHYecKuii HHCTPYMEHTapuii

1. BxoaHasi AMATHOCTHKA
Kapra nabmrogennit

[lepBoHauanbHBIC 3HAHUS U YMEHUS
xR
Q
S
—~
= =
=| S
?‘ O
> E
. jes]
= :
S} )
MuHuManbHbINA YPOBEHb 1 —2 Ganna
Cpennuii ypoBeHb 3 —4 6anna
MaxkcuManbHbI ypOBEHb 5 OGamnos
2. Texkymasi IMarHOCTHKA
Kapra nabmronennit
32 OCBOCHMEM TE€M ITPOrpaMMBbI
Bun amarHocTuku.
Tembl mporpaMmsl Cpenuuit
Ne Oann
n/m

®UO obyuarormmerocs

Cpennuii 6ana

Oyenka meopemuyeckoli no020mo6xkyu TPOBOAUTCS B ¢dopMaTe TECTUPOBAHUS WU OEcebl.
[legaror camocrosTensHO pa3padaThIBaeT COJEp)KaHHWE TECTUPOBAHUSA MO OCHOBAM TEOPETUYECKOM
MOATOTOBKH U3 T€M, KOTOPbIE ObUIM W3YYEHBI 32 BECh MEpUO]I 00yUeHUSI.

Onpeoenenue ypogHs:

YPOBEHb «BBICOKHI» - OOYYarONIMICSA OTBETHJI MpakTHYecku Ha Bce Bompockl (80-100%),
JEMOHCTPUPYS TPU STOM TOHUMAHUE CYUIHOCTH M3JaraéMoro Marepuaya, JOTUYHO U IOJIHO
pacKpbIBaeT BOIPOCHI, UCIOJIb3YET MPUMEPHI U3 PAKTHKY;

YPOBEHB «CPEAHUI» - 00yJaroImuiics OTBETHI YHa OOJBIIYI0 YacTh BceX Bompocos (70-75%), B
OTBETaX OTMEYAITCA HEeOONIbIINe HETOYHOCTH W HE3HAUUTEIbHbIC OIIMOKH, MPUMEPHI MPUBOJIUT HE
COBCEM TOYHO;

ypoBeHb «HM3KUI» (m0 50%) - B oTBeTe O0OydYamoImerocs OTCYTCTBYET JOTHYecKas
MOCIIE0BATEIHHOCTh, OTMEUYAIOTCA MPOOEThl B TEOPETHYECKOM Y4eOHOM MaTepuaie, OTMEYaroTCs
TPYJIHOCTH B IPUBEJICHUU TPUMEPOB.

3. IIpoMe:kyToO4YHasi AMATHOCTHKA
Kapra nabnroznenuii 3a pe3yiabTaraMu 00y4eHUs 0 MOIYJISIM TPOTpaMMBbI
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Ol11eHKa MO KXJIOMY MOKa3aTeso:
SApxo nposiBriseTcst — 5 6anoBs;
[IposBnsercs — 4 Oanna;
Cnabo nposiBnsiercs — 3 Oaia;
He nposiBnsiercs — 2 Ganna.
HroroBas oreHKa BEIBOAUTCS Kak cpeaHee apudmeTndeckoe (CymMma 0ayuioB IeauTcs Ha 7).
YpoBeHb 00YYCHHOCTH:
5 — 4,5 Ganna — BHICOKHI ypOBEHb
4,4 — 3,9 6amna — XOpouuii ypoBeHb
3, 8 — 2,9 bayta — cpenHU YPOBEHB
2,8 — 2 Gaya — HU3KHUI YPOBEHB

4, HTorosasi TMAarHOCTHKA
O1nieHKa KayecTBa OCBOEHHUS MpOorpaMMbl IPOBOAUTCA Ha ocHoBe MeTtoauku H. B. Knenosoi, JI.

H. ByiinoBoit « MOHUTOPUHT PE3yJIbTATOB OO0yUYeHHUs peOCHKA IO JOMOJTHUTEIBHOW 00pa3oBaTeIbHOM
IPOrpaMmMe»
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10.

11.

12.

CIIMCOK UCIOJIb3YEMOM JUTEPATYPBI

3D-neuars ¢ vy (Imurtpuii ['opbkos), 2015 rox.

Bonbmaxos B., boukoB A. «OcnoBsl 3D-MonenupoBanus. Mzydaem padory B AutoCAD,
KOMIIAC-3D, SolidWorks, Inventory»

I'puropse  JI. B. Meroguueckuii KOHCTPYKTOP BHEYPOUHOM  JIE€ATEIBHOCTH
mkosibHuKOB/ J1.B.I'puropbes, [1.B.CrenanoB.—Pexum
nocryma:http://www .tiuu.ru/content/pages/228.htm 16

Jlxeiime Kponucrep, YueOHoe nocodue BlenderBasics-3 n3nanue, 2014 rox.

[TerpoB M.H., MonoukoB B.II. / Komnsrorepnas rpaduka (+CD). — CI16: ITurep, 2012
— 736 c.: ui.

Poiirman M.A. Meroauka npenogaBanus yepueHus. — M.: I'ymanut. M3n. Llentp
BJIAZIOC, 2002.

Poiitman W.A., BnagumupoB S.B. Pabouass terpans mo uepuenuro st 8§ Kiacca.
[Tocobue mist yuanmuxcs. —M.: 'ymanut. U3a. LHentp BJIAZIOC, 1999.

Poiitrman W.A., BrnagumupoB f.B. Uepuenue: Yue6. I[locobue mna yd-ca 9 «i
obmreobpasosar. yupexaenuid. — M.: I'ymanut. 3. Leatp BJIAJIOC, 2001.
PykoBoncTBo ¢ mpakTrueckumu npumepamu.llpaxos A. A. «Camoyuurens Blender 2.7»
BXB-IlerepOypr, 2016 rox, 400 ctp. (48,3 MO. pdf).

@DenepalibHbIl TOCYJapCTBEHHBIM 00pa3oBaTeNbHBI CTaHIAPT OCHOBHOI'O OOIIEro
obOpazoBanmus. — Pexxum noctyma: http://standart.edu.ru/catalog.aspx?Catalogld=2588
OnexktpoHHBIN yueOHUK «O0yuenne Kommac — I'paduk u Kommac 3Dy - uzmparenscTBo
000 «Meauna — Cepuc 2005».

OnexTpoHHBIN yueOHUK. «IlocoOue Mo BBIMOIHEHUIO JTa0OpATOPHBIX U MPAKTHUECKUX
pabot B cucreme Kommac — I'paduk u Kommac 3D» - uzgarensctBo OO0 «Meauna —
Cepsuc 2004».
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IIpunoxenune
KAJIEHJAPHBIN YUYEBHBIU I'PA®UK

1. Ilpoao/KkNTEILHOCTD Y4eOHOT0 roaa
Hauano yyeGHoro roga: 1 ceHTs10pst
Oxonuanue yueOHoro roga: 31 aBrycra

JletHue kaHukymbl: 1 urons - 31 aBrycra
KonmyectBo yueOHBIX Heenb: 36

2. KanengapHplii miian

KonnuectBo
VY4eOHbie
No - HaumenoBanue Moty st JacoB
A Bceero | Teopust | Ilpaxtuka
1. 1112 Ocuogsl 3D - mogenupoBanust B Kompas 3D 36 4 32
2. | 13-25 3D - momenupoBanue B Blender 3D 40 2 38
3. | 26-36 UYepueHne KOHCTPYKTOPOB 32 4 28
Hroro: | 108 10 98

3. Opranusanus pa6oThl B JIETHHIT EPHOI:
— yyacTHe B JIETHUX MPO(UIBHBIX CMEHAX B Jiarepe IHEeBHOro npebbiBanus «Jlanko» Ha 6a3e CII
I'bOY COI Ne 6 r.0. Orpagssii LIJIO/;
— TIOCEILEHHE BBICTABOK, FTOPOJCKHX MY3€EB;
— y4acTHe B FTOPOACKHX aKIMIX U MEPOIPUATHSIX.

KAJIEHIAPHO-TEMATUYECKHWH IIJIAH

Ne TeMbl 3aHATHH Kou-Bo yacoB JaTbl
1 mozynb
1. 3HakoMcTBO ¢ nHTepheiicom mporpammsr Kompas 3D 4
2. 3HAKOMCTBO ¢ HHCTPYMEHTaMU CO3JaHHUs 3CKU30B 4
3. Jlormdeckune orepanuy B MOJISIIMPOBAHUT 4
4. Hcnonp3oBanue HHCTpyMEHTA « DIIEMEHT 110 CEUSHHSIM» 4
5. Hcnonp3oBanne HHCTpyMEHTA 4

«DIIEMEHT BBIJaBIIMBAHHUCM))

6. Hcnonb30BaHNe HHCTPYMEHTOB BCIIOMOTATENbHBIX 4
00BEKTOB

7. Koungeprauus 3D Monenu B 4epTexu 4

8. Co3pmanne 3D Mozenei aBToMoOHIIEH 4

9. Coznanne 3D mMozenei apXUTEKTyphl 4
2 Moayib

10. 3nakoMcTBO ¢ uHTepdericom nporpammsl Blender 3D 4

11. 3HAaKOMCTBO C PEXHMaMH PeJaKTUPOBaHU OOBEKTOB 8
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12. Cozpanne 3D Mozmenu KpyKKH 3
13. HUcnonb3oBanue MmoaudukaTopoB 4
14. Cosnanue 3D criensl Kabunera 5
15. Haznauenue marepuanioB. 3HAKOMCTBO C HOJIAMHU 5
16. 3HAKOMCTBO C TOPSAJAKOM Ha3HA4YEHUs TEKCTYp 3
17. HaznadeHue kito4eBbIX KaJIpoB 1
18. IIpuMEHUMOCTD KIIFOUEBBIX KAJIPOB K PA3IIUYHBIM 2
HacTpoMKaMm MOJENIH
19. 3HAKOMCTBO C HHCTPYMEHTaMH CKYJIBIIHHTa 2
20. [IpuMeHeH e CKYJIBITUHTa B MOJICIMPOBAHUHN OOBIYHBIX 3
Mozeen
Monyns 3
21. 3HakoMcTBO ¢ nHTepeticom mporpammel Kompas 3D 4
22. YepueHue 3CKU30B
23. Hcnons3oBaHne BCIIOMOTaTENbHBIX HHCTPYMEHTOB 2
24. 3nakoMcTBO ¢ porpammoii RD Works 8 5
25. DKcropT yepTexeit 2
26. CBolicTBa pe3Kkn MaTepranoB 5
27. Co6opxka koHCTpyKTOpa. [lomydeHre nToroBoro 6
pe3ynbTara.
108 gacos
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