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IHHOACHUTEJBbHAA 3AIIMCKA

Leap kypca — nmoAroToBka o0yyaroumxcs B 00JacTU OCBOCHHs IIUGPOBOTo Au3aiiHa U
TPEXMEPHOTO MOJCIMPOBAHUS OOBEKTOB W CO3JAHWE YCIOBHM JUISI BOIUIONIEHUS MPOCKTOB B
(bu3nyecKkre NpOTOTUIIBL.

3agaum Kypca:

e OCBOGHHME TEXHOJOTMYECKHX 3HAHUM, OCHOB KYyJbTYpPbl CO3MJATEIBHOTO TPYHa,
MPEJICTABICHUA O TEXHOJOTHMYECKON KyJIbType Ha OCHOBE BKJIIOUYCHHSI OOYYalOUIUXCS B
pa3zHooOpa3Hble BUBI TPYIOBOM JIEATEIBHOCTH MO CO3JaHHUI0 JMYHOCTHO WJIM OOIIECTBEHHO
3HAUYMMBIX U3/ICIINI;

e OBJAJICHHE OOIIETPYAOBBIMU U CIEUUATBHBIMU YMEHHUSIMH, HEOOXOAUMBIMU ISl TIOUCKA U
UCIIOJIb30BaHUsI TEXHOJOTUYECKOH HH(OpMAIHH, MPOCKTHPOBAHUS U CO3JaHUS MPOIYKTOB
TPyZa, CaMOCTOATEIBHOIO W  OCO3HAaHHOTO OIPEJCICHUS CBOMX JKU3HEHHBIX U
po(hecCHOHANLHBIX TUIAHOB;

e PpAa3BUTHUE IO3HABATEIbHBIX HHTEPECOB, TEXHUYECKOI'O MBIIIJIEHUS, IPOCTPAHCTBEHHOIO
BOOOpaXEHUsI, UHTEIUIEKTYaJbHBIX, TBOPUYECKUX, KOMMYHHUKATUBHBIX M OPraHU3aTOPCKHUX
CIIOCOOHOCTEN;

e BOCIUTaHUE  TPYIOTIOOUS, OEPEKIMBOCTH, AaKKypaTHOCTH, IEJICYCTPEMIICHHOCTH,
MPEANPUUMYUBOCTH, OTBETCTBEHHOCTH 32 PE3YJIbTaThl CBOEH JESITEIIbHOCTH; YBAKUTEIBHOTO
OTHONICHHUSI K JIFOJSIM Pa3IMIHBIX MPOQPECCHIA U pe3yIbTaTaM UX TPY/a;

e TIOJIyYCHHE OIbITA IPUMEHEHHS NOJIUTEXHUYECKUX U TEXHOJIOIMYECKUX 3HAHUM U YMEHUH B
CaMOCTOATEJIbHON MTPAKTUYECKON JEATEIIbHOCTH.

[IpenogaBanue Kypca HalpaBIeHO HA OCBOCHHE 00YyYarOIIMMUCA KOHKPETHBIX ITPOLIECCOB
peoOpa3oBaHus U UCIOIb30BAHUS MAaTEPUAIIOB, SHEPIHH, HHPOPMALUU, 00BEKTOB IPUPOAHON 1
coLlMaJbHOU cpelpl. B conepikanuu Kypca npeaycMaTpuBaeTcsl U3ydeHre yueOHoro Marepuana
0 CJIETYIOLIUM CKBO3HBIM 00pa30BaTEIbHBIM JIMHUSAM:

e KYJbTYypa M 3CTETHKA TPY/a;

e MoOJy4YeHHe, 00paboTKa, XpaHEHUE U UCTIOIb30BaHUE HH(OPMALINH;

e  OCHOBBI UepueHus, rpaduKu, 1U3ailHa;

e 3HAKOMCTBO C MUPOM npodeccuil, BEIOOP KU3HEHHBIX, TPO(ECCHOHAIBHBIX MJIAHOB
yYaIIIMUCS;

e  BIIMSHHE TEXHOJIOTHYECKUX MTPOLIECCOB HA OKPYKAIOLIYIO CPEly U 3I0pPOBbE UYETIOBEKA;

e TBOpYECKAs, IPOEKTHAs ACSITEIbHOCTD;

e HUCTOpPHS, NIEPCHEKTUBHI U COLIUANIbHBIE MOCIEACTBUS PA3BUTHS TEXHOJIOTMH M TEXHUKH.

[Iporpamma kypca «3D — MoaenupoBaHue» BKJIIOYAET B c€0s OCHOBHBIE TEOPETUUYECKUE
CBelleHUs, W MpakThueckue pabotel. Ilpu sToM mpenamnosnaraercs, yTo H3ydeHHE Y4eOHOTO
MaTepuaiga MpOrpaMMBbl, CBSI3aHHOTO C TMPAKTUYECKUMHU paboTaMu, JOJKHO IPEIBapsAThCS
HEOOXOJMMBIM MHHMMYMOM TEOPETHYECKMX CBEIeHMH. B  coaepkaHuM mporpammbl
MIPEelyCMOTPEHO BBIMOJIHEHNE 00YYaIOIMMUCS TBOPUECKUX MPOEKTHBIX padoT. [Ipu opranuzanumn
TBOPYECKOW MPOEKTHOM NESITeIHbHOCTH 00yYaroIUXcsl O4YeHb BAXKHO aKIIEHTUPOBATh UX BHUMAHUE
Ha MOTPEOUTENHCKOM HA3HAYEHHM TOTO W3JENHsI, KOTOpPO€ OHM BBIJBUTAIOT B KayecTBE
TBOPYECKOU UJIECH.

OcHoBHOM (opmoit 00ydeHus: ABISETCS MPAKTUKO-OPHUEHTHPOBAHHASA JIE€ATEIbHOCTh
oOyuatomuxcs.  [IpyopuTeTHBIMM  MeTOAaMU  SBISIOTCA — yHpaxHeHHs, JabopaTopHO-
MpaKTUYecKHe, y4eOHO-IPaKTHYEeCKUe paboThl, METOJ MPOEKTOB. Bece BUbI MpakTHUECKUX padoT
B IIPOrpaMMe HaIlpaBJIEHbl HA OCBOEHHE KOHCTPYKTOPCKO-TEXHOJOTUYECKON U MH(OPMALIMOHHO-
KOMMYHHUKAIIMOHHON J€ATEIbHOCTH.

[IpenogaBanue Kypca ocymiecTBisieTcss Ha 06a3e y4eOHbIX MacTepCKUX 00pa30BaTeIbHOM
opranu3anuu. bosbioe BHUMaHUE JOKHO ObITH OOpalieHo Ha obecreueHue 0e30MacHOCTH
TpyAa o0y4aroIuxcs NPy BBIIOIHEHUU TEXHOJIOTHYECKUX onepannii. Oco6oe BHUMaHUE CIeayeT
00paTuTh Ha COOJTIOICHUE TIPABUII DJIEKTPOOE30MaCHOCTH.



WHTerpaTuBHBIA XapakTep coAepxaHus OOy4YeHHMs Kypca IpeanojiaraeT IMOCTPOSHHE
00pa3oBaTENBHOrO MPOLIECCa HA OCHOBE HCIOJIB30BAHUS MEXKIPEAMETHBIX M METalpeIMETHBIX
cBsi3el. DTO CBsI3U ¢ anreOpod M reoMeTpuel NMpu IPOBEIEHUHM PACUYETHBIX U IpadUyuecKux
orepauui, ¢ XUMHUEH TPU XapaKTEPUCTHKE CBOWCTB MaTEpPHAJOB, ¢ (PU3UKOW NpH H3yYCHHUU
YCTPOHCTBA M HPUHUUIOB pabOThl MallMH M MEXAaHU3MOB, COBPEMEHHBIX TEXHOJOIMH, C
HCTOPUEH, IUTEPATYPOU U UCKYCCTBOM TP OCBOCHUH TEXHOJIOTMHI TPAaJIULUOHHBIX IIPOMBICIIOB.

[Tporpamma kypca pa3paboTtaHa A 00ydeHus: oOydaromuxcs 3-4 Ki1accos.

KonngectBo yacos - 34 yaca B rof,.

Kypc paccuntan Ha 2 roga o0yuyeHus. 3aHATH IPOBOJATCS 110 OAHOMY Yacy B Hezeno. B
pamkax Kypca o0mmmM oobeMoM 34 yaca mpeanosaracTcs pa3BUTHE IMOJIb30BaTEIbCKUX HABBIKOB
paloThI C KOMIIbIOTEPOM U 3D-IIPUHTEPOM, UCIIOJIB30BaHUE FOTOBBIX MPOrPAMMHBIX POTYKTOB,
00JIEryaronux U aBTOMaTH3UPYIOMIUX TPYA B chepe KOHCTPYHUPOBAHHUS.

[IpakTHueckue 3aHsATHS IPOBOJATCS 10 ONHOMY 3aJaHUIO JJI BCEX OAHOBPEMEHHO. YTIOP
B YCBOCHUU KypcCa ClIeJIaH Ha IPAKTUYECKUE 3aHATUS

IIporpamma kypca npeaycmarpubaeT GOpMHUPOBAHNE KOHCTPYKTOPCKO-TEXHOJIOTHYECKUX
YMEHUII U HaBBIKOB, YHUBEPCAJIBHBIX CIOCOOOB JAESTEIBHOCTH U KIHOYEBBIX KOMIIETEHIUU
obyuyaromuxcs. [IpHopUTeTHBIMM BUAAMU HHAMBHYaJIbHO-NPAKTUUYECKON JEATEILHOCTH Ha
dTanax OCBOSHHs y4eOHOT0 MaTepuana Kypca sBISIOTCS:

e OIpeJeNieHHe aJEeKBaTHBIX CIIOCOOOB pelleHHs Y4yeOHOW 3ajaud Ha OCHOBE 3aJaHHbIX
anroput™MoB. KoMOWHMpOBaHWE H3BECTHBIX aJITOPUTMOB JIEATEIHOCTH B CHTyalHsiX, HE
IIPEII0JIAratoIUX CTAHJAPTHOE IPUMEHEHUE OHOTO U3 HUX.

e TBOPYECKOE pEUIEHHE YYEOHbIX M MPAKTUUYECKUX 3a/Jady: YMEHHE MOTHBHUPOBAHHO
OTKa3bIBaThCsl OT 00pa3la, UCKAaTh OPUTMHAJIbHBIC PEIICHUS; CAMOCTOSTEIbHOE BBIIOJIHEHHE
Pa3IUYHbIX TBOPUYECKUX pabOT; yyacTHE B IPOEKTHOM 1€ATEIbHOCTH:

e TIpUBEJECHUE NPUMEPOB, MOAOOpP aprymMeHToB, (GopmysmpoBaHHe BbIBOAOB. OTpakeHue B
YCTHOM MJIM TUCHbMEHHOU (hopMe pe3yIbTaTOB CBOCH JeSITEIbHOCTH

e BBIOOP U HMCIIOJIB30BAaHUE CPEJCTB IMPEJCTaBICHHUS HH(OPMAIIMM U 3HAKOBBIX CHCTEM (TEKCT,
TabiMia, cXeMa, 4YepTek, OCKHU3, TEXHOJIOTMYecKas KapTa, U JIp.) B COOTBETCTBUU C
KOMMYHHUKaTUBHOH 3a/1aueld, chepoit u cutyarueit oOeHus;

e BJIQJICHUE YMEHHUAMHM COBMECTHOM [JEATEIBbHOCTH: COIVIACOBAHHE M  KOOPJIMHALMS
JeSITEIBbHOCTH C JPYTUMH €€ y4acTHHKaMM; OOBEKTUBHOE OIIEHMBAaHHE CBOEr0 BKJIajga B
petieHue o0nMX 3a71a4 KOJUICKTHBA,

e OLCHUBAHWE CBOCHU JEATEIBHOCTHM C TOYKU 3pEHUS HPABCTBEHHBIX, IIPABOBBIX HOPM,
ACTETUYECKUX LIEHHOCTEM.

IInanupyemble pe3yabTaThl 00y4eHUs!
VY yyamuxcs T0JKHO CIOXKHUTBCS NPEACTABIEHUE O:
HBOJIIOLIMY PAa3BUTHS CUCTEM aBTOMATH3UpPOBaHHOTO npoekTupoBanus (CAIIP);
3aJja4ax ¥ OCHOBHBIX 3Tanax NpOeKTHPOBAHHUS;
OOIIMX BOMPOCAX MOCTPOEHUS] KOMIIO3HUIIMU U TEXHUUECKOTO JM3aiiHa;
OCHOBHBIX CII0c00ax paboThl ¢ mporpamMmamu 3D-MonennpoBaHus;
OCHOBHBIX IPUHIUIIAX MOJICIMPOBAHUS TPEXMEPHBIX 00bEKTOB KOMIIBIOTEPHBIX CUCTEMAX;
MYTSX NOBBIIIEHHS CBOEH KOMIIETEHTHOCTH Y€pe3 OBJIa/ICHNS HaBbIKaMU KOMIIBIOTEPHOTO
IIPOEKTUPOBAHUS U MOJIEITMPOBAHUS.

SNk W =

VYuyacTtue B 3aHATUAX JOJDKHO IIOMOYb yUYalUMCS:
1. IOHATH POJIb U MECTO KOHCTPYKTOPA-MPOEKTUPOBIINKA B (POPMHPOBAHUH OKpY KaroIlIei
YeJI0BEKa PEIMETHOMN CPEIbI;
2. MOBBICUTH CBOIO KOMIIETEHTHOCTh B 00J1aCTH KOMIIBIOTEPHOI'O IPOEKTUPOBAHUS;
3. MOBBICUTH CBOIO MH(OPMAITMOHHYIO U KOMMYHHUKATUBHYIO KOMIIETEHTHOCTb.

VYuyarmuecst OyayT 3HATh:



4.

. XapaKTCPUCTUKU ©W OCHOBHBIC TIPHHIOHWIIBI TIOCTPOCHHUA KOMIIO3MIWU TIIpU CO3JaHUU

rpadu4ecKux U300pakeHuil;
OCHOBHBIE ITPUHIIHUITEI OCBEIECHHUS 00BEKTOB Ha MPEMETHON INIOCKOCTH;

. OCHOBHBIC TIOHSTHSA, CIOCOOBI M THUIIBI KOMIBIOTEPHOH TpauKH, OCOOCHHOCTH

BOCIPOM3BeIeHUS TpaduKy HA KpaHe MOHUTOpA U MpH neyaTd Ha 3D-npuHTepe;
IIPUHLIMIIBI paOOThI IPUKIIATHOW KOMIIBIOTEPHON CUCTEMBI aBTOMATU3UPOBAHHOTO

cucreMe TpexMepHoro mozaenupoBanus B mporpamme TinkerCad, Kommac 3D ocHOBHBIE TpreMbl

6.
7.
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paboThI ¢ daitiaMu, OKHAMH MPOCKITNI, KOMaHHBIMU TTAHEIISIMU;

npremMsl GOPMHUPOBAHUS KPUBOJIMHEHHBIX TOBEPXHOCTEH;

0COOEHHOCTH CHCTEMHOTO TpeXMEpHOro mpoektupoBanus B nporpamme TinkerCad, Kommac
3D npuembl HUCHOJIB30BAHUSA MEHIO, KOMAaHIHOH CTPOKH, INAHEId HHCTPYMEHTOB, CTPOKH
COCTOSIHUS;

. IIPUHIUIIBI pa6OTBI B MOJCIIMPOBAHUSA;
. IPpUCMBbI MOJACTIUPOBAHUA MAaTCPHUAJIOB.

VYuyarmuecst OyayT yMeTh:

. UCIOJIb30BaTh OCHOBHBIE KOMaH bl U pexumbl porpammsl TinkerCad, Kommac 3D;
. HUCTIOJIb30BAaTh OCHOBHBIC KOMAaH/Ibl U PEKUMBI CUCTEMBI TPEXMEPHOTO MOJICTUPOBAHHUS.

VYyamuecss npuoOpeTyT HaBbIKH:

. TIOCTPOEHMSI KOMITO3UIIMH IIPU CO3JJaHUU TpaUuecKrX U300paxKeHnH;
. UCTIOJIb30BaHUSI MEHIO, KOMAaH/JIHOM CTPOKH, CTPOKH cocTosiHHus mporpammbl TinkerCad,

Kowmmac 3D;

HAHECEHME Pa3MEPOB Ha UEPTEK;

pabota ¢ dailnamMu, OKHaMH NPOEKUMHA, KOMAHJHBIMU MAHEISIMU B CHCTEME TPEXMEPHOIO
MOJIETTUPOBAHUS;

CO3/1aHNe KPUBOJIMHENHHBIX TOBEPXHOCTEH MO/ieel 0ObEKTOB;

IIPOEKTUPOBAHUS HECIOKHBIX TPEXMEPHBIX MO/IeNIel OOBEKTOB;

paboThI B rpynie HaJl OOMIUM IPOEKTOM.

Bce O6p830BaTeJ'ILHBIe OJI0KU npeaycMarpuBarOT HE TOJIBKO YCBOCHUC TCOPCTUUCCKHUX

3HaHUH, HO M (POPMUPOBAHUE AESITEIBHOCTHO-IIPAKTUYECKOTO OmbITa. [IpakTHyeckue 3HAHUS
CHOCOOCTBYIOT pa3BUTHIO Yy JeTei TBOPYECKUX CIOCOOHOCTEH, YMEHHE IOJIb30BAThCS
Pa3HOOOpPa3HBIMH WHCTPYMEHTAMH, OOOpPYJOBaHUEM, IPHUCIOCOOJICHUSIMU, a TAKXKE yMEHUE
BOIUIONIATH CBOM (paHTa3WM, KaKk U yMEHHE BHIPAXKaTh CBOM MBICIU. Pe3ynbrarhl 00y4deHHs
JIOCTUTAIOTCS B KXKJIOM 00pa3oBaTeIbHOM OJIOKE.

Conep:xanue npeamera
1 roa o6y4enust

OcHobl 3D MoaenupoBanue u 3D neyaru ¢ nomombio nporpammsl Tinkercad.
1. Beegenne 1
Bgenenue. Texnuka 0e3onacHOCTH 1
[ToHATHE MOIETMPOBAHUS U MOJIENIN
2. T'eomeTpuyeckne 00bEKTbHI 8
Perucrpanus B cucreme Tinkercad. O630pBo3morxkHOcTe Tinkercad. 1
3HAKOMCTBO ¢ UHTEpdEeHcoM.




Paccmarpusatorcest 3D-nipumuTHBHI (Ky0,chepa, HUIUHIAD U T.1.) U
METO/Ibl UX MepEMEIICHHUS], BpaIllEHUs, MACIITA0UPOBaHUS,
KJIOHUPOBAHUS.

I'eomeTprueckue Tena U UX IPOEKILUU, YCBOSHUE MOHATHI
TEOMETPHUYECKUX POopM.

OtBepcrtus. [Ipoekt: "Crakan jisikapasngamei”

N3Menenue Mojenu, rpyninupoBKa MOACIN
«Monuens nero»

Hcnonp30BaHne BCIOMOIaTeabHON
wiockoctH. [Ipoekt: "Jlomuk"

CamocrosTensHas padora 1o Teme
«['eomeTpuueckie 00bEKTh»

3. Co3nanue 00LEKTOB

lapHuphI ¥ TOJBUKHBIE COSAMHEHHUS.
[TpoekT: «YenoBek»

Pa6ora B rpynmnax no teme «lIpoctbie
MOJICIIN»

4. MoaeaupoBaHne  MPOEKTHPOBAHHE

[TocTpoeHwue CIIOKHBIX 00bEMHBIX OOBEKTOB B
3D mMoaenupoBaHue.

[Tpoekr: "Camonér"

\S)

Pabota ¢ xonctpykTopamu B TinkerCad.
[IpoeKT: «ABTOMOOHIIB»

CO3,I[aHI/Ie ABVIKYIIUXCS MCXAaHU3MOB.

[\S)

5. Co3nanne 00bekTOB ¢ nomombonporpammsl Tinkercad

Cozpanue 3D mojenu 1o 4yeprexy

[\S)

CHsTHE TEOMETPUUECKUX pa3MepoB cymiecTBytomei aetanu. Co3mganue 3D
MOJIETH

6. Co3nanne MHANBHAYAJIBLHOIO IPOEKTA

=}

COSI[aHI/Ie 9CKH3a, OMpECACIICHUC
AKTYAJIbHOCTH, Leaen u 3agad IIPOCKTA

PaGora Han monensto. Teopetnueckoe
000CHOBaHKE BEIOOPA MPOTPAMMBI U CIOCOOATTIOCTPOCHUSI MOJIEITH

Pabota Haj MpoekToM

3amura nNpoeKTa

7. 3nakomcTBO B 3D npuHTEpOM

Uro npexacrasnser coboit mporece 3D nevarn? Mctopust BOSHUKHOBEHUS
u

pasButue Texnonoruu 3D neuyatu. O6muecsenenus o 3D npuntep u 3D
1eyarsb.

— | N[N W

Cocrapmsromue 3D mpunTepa, npuHiun padotel. Kinaccudukarus 3D-
MIPUHTEPOB MOOCSIM JIBIXKEHUS KCTPyAepa U MiIaT(opmsbl.
Texanka 6€30macHOCTH npu padoTte ¢ 3DTPUHTEPOM.

Bcero

34




2 rox 00yyeHust

OcHoBbl 3D moaesnpoBanue u 3D neyatuc nomombio nporpammsl KOMITAC-3D
1. 3nakomcTBO ¢ nporpammoii «Polygon 11
2.0», «UltiMaker Curay.
Hacrpoiika 3D npuntepa. O630p nmporpammsl 3
«Polygon 2.0», «UltiMaker Curay.
Pa6ota B «Polygon 2.0», «UltiMaker Cura». [Togroroska 3D 2
MOJEJIH K MEYATH.
Dtansl peanuzanuu ujaeu B 3D npuHTepe 2
(Unest / Mognens / Ileyars Ha 3D npunHTEpE).
OtpaboTka HaBBIKOB paboThI Ha 3D 2
MIPUHTEPE.
O0paboTka HaNIeYaTaHHOW MOJICIH. 2
2. 3nakomctBO ¢ nporpammoii KOMITIAC-3D 23
3nakomcTBO ¢ nporpammoit KOMITIAC-3D 1
Haznauenwne rpadmueckoro pegakropa KOMITAC -3D. 3amyck 2
IIPOIPAMMEI.
OcHoBHbI€ 3711eMeHThI pabouero okHa mporpammel KOMITAC-3D. 2
OcnoBable nanemn KOMITAC-3D/
M3meHeHue pa3Mepa H300paxeHust 2
Br16op popmara geprexa v OCHOBHOUM HAAIIHCH 2
[TocTpoeHune reoMeTpU4ECKUX MPUMUTHUBOB 3
Komanp! BBOJIa MHOTOYTOJIBHUKA U IPSMOYTOJIBHUKA 2
W3yueHue cucTteMbl KOOPAUHAT 3
Brimonnenne paboTsl «JInHIH YepTexay 3
KouctpynpoBatue 00beKTOB 3
Bcero 34

MTO nporpammsl

OGopynoBanue:

Komneroteps! ¢ nmpeaycranoBieHHbM [10 (Tinkercad, KOMITAC-3D).
3D-npuHTEpHI — IUTS TPOTOTUITHMPOBAHUS U TT€YATH MOIECIICH.

3D-ckanepsl

3D-pyukn

PacxonHble MaTepuansl: IIacTUK s 3D-pyuek, puiaMeHT A IPUHTEPOB.
[IporpammHuoe obecrieueHue A yrpaBieHus 000pyI0BaHUEM.



