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INOACHUTEJIBHASA 3ATINCKA

3D MopenupoBaHuE — MPOrPECCHBHAs OTpaciib MYJIbTUMEAHA, MO3BOJIAIONIAS OCYIIECTBISATH
MPOLIECC CO3JaHUS TPEXMEPHOW MOJACIM OOBEKTa NPH TIOMOIIHM CIECIHATBHBIX KOMITBIOTEPHBIX
nporpaMM. Mojenrpyemble 00bEKThl BHICTPAUBAIOTCS HAa OCHOBE UYEPTEKEH, PUCYHKOB, MOIPOOHBIX
OIMCAHMU U IPYToil HH(OpPMAIIHH.

3HaHUs, MOJYYEHHbIE MPH H3Y4YeHUU mporpammbl «3D MonenupoBaHHE», ydalUecss MOTYT
MPUMEHHTD JIJIS1 TIOATOTOBKHA MYJIBTHMEIUHHBIX Pa3pabOTOK MO Pa3IUYHBIM IpeaMeTaM: MaTEeMAaTHKeE,
¢busuke, xumuu, 6uosoruu u np. TpexmepHoe MOJETUPOBAHUE CIIY>)KUT OCHOBOM JJIsi U3YUEHUSI CUCTEM
BUpTyanbHOU peanbHOCcTH. Cepoit nmpumenenuss 3D rpaduku sSBISETCS MOJICIUPOBAHHUE CIOXKHBIX
TPEXMEPHBIX OOBEKTOB B AapXUTEKType, CTPOUTEIbCTBE, SHEProCeTSX, HWHKEHEPHH, Tu3aiiHe
WHTEPHEPOB, JAHIIMAPTHOW apXUTEKType, TPaJOCTPOUTENBCTBE, AHW3aiiHE WUTp, KuHemaTtorpade u
TeJEBUJICHUH, JepeBooOpadoTke, 3d nmeuaTu, oOpa3oBaHUU U JP.

Wzyuenne ocHoB 3D-MopenupoBaHHs [0 MPOrpaMMe OCHOBAaHO Ha  HCIOJIb30BAHUU
Bo3smokHocteiik CAD CAM CAPP cucremet ADEM, koropas mnpenHa3HayeHa IS CO3JIaHHS
TPEXMEPHBIX ACCOLMATUBHBIX MOJIENICH OTIENBHBIX JeTaleid U COOPOUYHBIX €IUHUII, COJEPKAIINX KaK
OpUTHHANIbHBIC JETalu, TaK W CTaHJapTHbIE KOHCTPYKTHBHBIC AJIEMEHTHL. D(PPEKTUBHOCTDH
MCIOJIb30BaHUs cucTeM Komimac BO3MOKHA MPU HATMYHH Y 00y4aeMbIX YBEPEHHBIX 0a30BBIX 3HAHHM 110
HavyepTaTeNbHON TeOMEeTpUM, UHXKEHEPHON TpaduKu, a TakkKe MpU 3HAHUM M MOHMMAaHUU crenu(uxu
MOCTPOCHHUS IpapUUeCKUX 0OBEKTOB B CUCTEME.

CAD CAM CAPP cucremsi ADEM nmno3Bossier peanu3oBaTh MPOLECC CKBO3HOIO
MPOEKTUPOBAHMUS: OT co3anus 3D Mozaenu 1o peanu3anuu e€ B MaTepHale.

HanpagBiieHHOCTH POrpaMMbl

JlanHass mporpaMMa HMMEET TEXHHYECKYI0 HampaBieHHOCTh. (OHa OpHEHTHpPOBaHA Ha
(dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHHMSI, OCBOCHHUE METOJ0B Hay4HOTO Mo3HaHus mupa. [Iporpamma
HampaBJicHAa Ha pPa3BUTHEC IO3HABATCIILHOM AKTUBHOCTH, WCCIEAOBATEIbCKUX, NPHUKIATHBIX,
KOHCTPYKTOPCKHMX CIIOCOOHOCTEH OOYYaroIMXCs, CaMOCTOSITENIbHOCTH, JIF0OO3HATEIBHOCTH, Ha
BBISIBJICHHE OJIAPCHHBIX JIETEH C HAKIIOHHOCTSAMH B 00J1aCTH MOJICITHPOBAHUS.

AKTYaJIbHOCTH NPOTrPaMMbI

AKTYaJIbHOCTh JAHHOW IIPOTPaMMBI 3aKJIF0YACTCS B TOM, YTO OHA CIIOCOOCTBYET (POPMHUPOBAHUIO
[[EJIOCTHOM KapTHHBI MHpA Y MIKOJIHHUKOB B MOJAPOCTKOBOM BO3pPACTE, MO3BOJISET UM OIPENETUTH CBOE
MECTO B MHpE I €ro ACSITeILHOCTHOTO HM3MEHEHHs. Perraromiee 3Ha4eHHWE MMEET CIIOCOOHOCTHh K
MPOCTPAHCTBEHHOMY BOOOpakeHuto. I[IpocTpaHCTBEHHOE BOOOpa)KeHHE HEOOXOAMMO Ui UTEHUS
4epTekKeH, KOorjJa M3 TUIOCKUX IMPOCKIHA TpeOdyeTcs BOOOpPA3HTh MPOCTPAHCTBEHHOE TEIO CO BCEMH
OCOOCHHOCTSIMH €ro ycrtpoictBa u ¢opmbl. Kak u mobas cmocoOHOCTh, MPOCTPAHCTBEHHOE
BOOOpaKeHHWE MOXKET OBITh YIYUYIICHO YEJIOBEKOM IpU IOMOIIM MPAKTHUYECKUX 3aHATHH. Kak
MOKAa3bIBAET MPAKTHUKA, HE BCE JIFOJM MOTYT Pa3BUTh MPOCTPAHCTBEHHOE BOOOpakeHHe 10 He0OXO0IMMOM
KOHCTPYKTOpPY CTENEHH, T03TOMY ocBoeHue 3D-MoienmupoBaHus TPHU3BAHO CIOCOOCTBOBATH
MPHUOOPETEHUIO COOTBETCTBYIOIINUX HABBIKOB.

HoBusna

HoBuzna mporpammel «3D monenupoBaHue» BbIpakaeTcsl B 0ojiee MIUPOKOM HCIOIB30BaHUU
WH()OPMAMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUHA B JIOMOJHUTEIHPHOM O0Opa3oBaHWM, WHTETPAIlUU
HECKOJIbKUX HamNpaBleHHI TEXHUUYECKOTO TBOPYECTBA B OJHOM, a TaKXKe HCIIOJIb30BAHUU OOIIMPHOTO
MaKeTa IporpaMMHOro obecreyeHusi, BKIYas CBOOOIHOE MPOrpaMMHOE OOeCTIeueHueE.

B nanHoi#l mporpamme Takke 3((HEeKTHBHO HaNa)KEHBI MeTalpeAMeTHbIe CBSI3M CO IIKOJILHOM
MPOrpaMMOi, a UMEHHO TaKMMH IMpeAMETaMHd Kak WH(pOpMaTHKa, (U3NKA, TEXHOJIOTHS, depueHUE,
MaTeMaTHKa. JTO pa3BUBACT y IIKOJBHUKOB IMOHUMAHHE CBS3UM MEXIY TEOpHEeH U MPAKTUKOU,
MOSIBJISIETCST  YCTOWYMBBIA HHTEPEC K MPUMEHEHHWIO IMOJTYYCHHBIX 3HAHWHA 0 €CTECTBEHHOHAYYHOMY
[IUKITY IIKOJILHOM MPOTrpamMMbl Ha 3aHATUSX B 00 TUHEHHH.

[TporpaMmma opraHu3oBaHa COTJIACHO MOAYJIBHOMY MPUHITAITY U UMEeT 4 MOJTyJIsl, COOTBETCTBYET
«0a30BOMY» YPOBHIO CIIO’KHOCTH.



Mopyas 1. IIporpammsl miasi 3D moaeampoBaHusi. OTOT MOJyJb IO3BOJISET YydalllUMCS
OCYIIECTBUTD OBICTPBIN CTApT 1O co3aanuio 3D Moaenei.

Mopyas 2. Iloctpoenme wmoneaeii B ADEM CAD. 3pecs oOyuwaromuecss —ydarcs
CaMOCTOSITENILHO pa3palaThiBaTh MOJIEIH U YEPTEKHU PA3TUUYHON CIOKHOCTH, YTO MO3BOJIIET PAa3BUTh
MIPOCTPAHCTBEHHOE M JIOTHYECKOE MBIIIIICHHE.

Moayas 3. 3D nmeuars. OOyuaromuecs ocBauBaroT padoty 3D mpuHTEpa, 4TO TO3BOJIUT UM B
OymymieM ObITh OoJiee BOCTPEOOBAHHBIM Ha PBHIHKE TPYAA.

Monyab 4. UnauBuayanbHblii mpoekT. [[poekTHas neqaTebHOCTh, UCIIOJIb3yeMasi B IIPOIIECCe
0o0y4eHHs, CIIOCOOCTBYET pAa3BUTHIO KIIOYEBBIX KOMIIETEHTHOCTEH OOydYaromierocs, a Takke
o0ecrieurBaeT CBS3b Iporecca OOydeHHs C MPaKTHYECKOM  JIeATENbHOCTH 3a  paMKaMH
00pa3oBaTeNBLHOrO IpoIiecca.

IHeparoruveckas nesaecooOpPa3sHOCTb

[Tenarornyeckas 1eaecoo0pa3HOCTh TAaHHON MPOrpaMMBbI IPECTABISET cO00i popMHUpoBaHUE y
oOyyarolmuxcsi MOTHBAallMd M TOTOBHOCTH K TIOJIYYEHHUIO BCECTOPOHHEIO MOJUTEXHUYECKOTO
0o0pa3oBaHMs B paMKaxX CYyLIECTBYIOIIEH CHCTEMBI, a TaKKe MpOQeccuu, MO3BOJIAIONICH peaTn30BaTh
cebs B cdepe NPOMBILIUIEHHOCTH M OTPACIEBBIX IPOEKTHBIX KOHCTPYKTOPCKO-TEXHOJIOTMYECKUX
OpraHu3aIHIX.

ApecaTt nporpaMmmbl
[Tporpamma paccuntana Ha 1 rox u npegHa3zHaveHa Jid ydauuxcs Bozpacta 10-16 ner
O0béM nporpamMmmael

O0BbEM yueOHOTO BpEMEHH, TMPEIYCMOTPEHHBIH Yy4eOHBIM IUIAHOM OOpa30BaATEIHLHOIO
yUpEeXKIEHHUS Ha pealu3anuio nporpammsl «3D MopenupoBanue» coctabnseT 108 gacoB, peann3yemblie
3a 1 rox.

®opmbl 00yUeHUsI
®opma 00ydeHHs — O4HAas1, TPYIIIOBas.
Metoabl 00y4yeHnust

" CcIOBECHbIE (JIeK1us, Oeceia, MHCTPYKTaX, IUCIIYT)

" HarsIAHbIE (MJUTIOCTPAIMK U JEMOHCTPALIUN)

" [pakTHYeCKHe (YNMPaKHEHHs, CaMOCTOSTENIbHBIE M TpPAKTHYECKHue paboThl, KOHKYPCHI,
3a4€ThI)

Tun 3angaTus

OCHOBHBIMHU THIIAMH 3aHITHI 110 Tporpamme «TexHuka u TexHonorus 3D neyaTy SBISIOTCS:

= TeopeTnyeckuit

» [IpakTHyeckuii

= KoOHTpOJBHBIN

®opMbl IPoBeAeHU 3aAHATHSA

OcHoBHOM (¢dopMOM opraHu3ay 00pa3oBaTEIBLHOTO MpoIecca IO Mporpamme SIBISETCS
yueOHOe 3aHsATHE, BKJIIOYAIOINIEe TEOPETHUECKYI0 M TPAKTHUECKYI0 YacTH, a TakKXe TBOpYecKas
MacTepcKasi, co0eceJoBaHMsI, KOHCYIbTAallK, 00CYKIEHUS, CAMOCTOATEIbHAs padoTa Ha 3aHATHSX.

Pesxxum 3ansaTuit

3aHATUST TPOBOJATCS COTJIACHO PACIHUCAHMIO Y4YeOHBIX 3aHATHH (3 4Yaca B HENENI0) B
cootBeTcTBUM ¢ HOpMamu Canllun. [lnurensHocTh yueOHOTO 3anaTus — 40 munyt. [lepepsiB Mexmy
3aHATUSAMU 10 MUHYT.

VY4eOHbIil mIaH pacrpeneneH B COOTBETCTBUU C BO3PACTHBIM TMPUHIIUIIOM KOMILIEKTOBAaHUS
TPYIIT M PAacCUMUTaH Ha TOCIEIOBATEIBHOE pACHIMPEHUE TEOPETHUYECKMX 3HAHWH W TMPAKTHYECKUX
YMEHUI U HAaBBIKOB 3aHUMAIOIIHUXCSI.



HEJIb U 3AJAYU TPOT'PAMMBbI

Hean

Crioco6cTBOBaTh PACKPBITUIO TBOPYECKOTO IMOTEHIHAIA M JIMYHOCTHOMY Pa3BUTHIO peOeHKa
nyreM (OpMHUpPOBaHUS HABBIKOB UCIOJIB30BAHUS CUCTEM TPEXMEPHOTO MOIECTUPOBAHUSI.

3agaun:

Oo0yuaronue

" [OJy4YEeHME [IEpBOHAYAIbHBIX 3HaHUN 0 3D-MonenupoBanuu u 3D-neyaTy;

* copMUpOBaTH HABBIKM BIAJCHHS UYEPTEKHBIMU WHCTPYMEHTAMHM U MpUEMaMU MOCTPOCHUS
TUIOCKUX U 00BbEMHBIX N300paKeHUI;

" 1aTh IpeJCTaBlIeHHEe 00 OCHOBHBIX IPUHIIMIIAX MOACIUPOBAHUS TPEXMEPHBIX 0OBEKTOB;

" JaTh MPEACTaBICHHE 00 MHKEHEPHOM MOJICITMPOBAHHH.

Pa3zBuBaroniue

" CcrnocoOCTBOBATH PA3BUTHIO TBOPYECKOrO MOTEHIMANAa OOYYAIOMIMXCS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUs U U300PETATEIIBHOCTH

" CrocoOCTBOBATH PA3BUTHIO JIOTHYECKOTO M WHXKEHEPHOTO MBIIUICHUS - COJICHCTBOBAThH
npodeccuoHaTbHOMY CaMOOIIPEIEICHHUIO.

BocnurarejabHbie

" crmocoOCTBOBATh PA3BUTHIO OTBETCTBEHHOCTH 33 HAYATOE /10

* chopMupOBaTh y O0YYarOIUXCS CTPEMIJICHUS K MOJYYCHHIO KauyeCTBEHHOT'O 3aKOHYEHHOTO
pe3yibTaTta

* c(hopMHUpPOBATh HABBIKM CAMOCTOSITEILHOW U KOJJICKTHBHOM pabOTHI - C(hOPMUPOBATH HABBIKU
CaMOOpraHU3alMY U IJIAHUPOBAHUSI BPEMEHU U PECYPCOB.

COJAEPKAHUE ITPOI'PAMMBI

YyeOHublii Jj1an

KoJunuyecTBo 4acos DopMbI
Ne i/ HazBanue MmoayJist
Bcero | Teopus | IlpakTuka KOHTPOJIs
[Iporpammer mist 3D TectupoBanue,
Monyns 1. MOJIETIMPOBAHHUS 21 / 14 TBOpPYECKHE
ITocTpoenne Mozenei B 3a/1aHus,
Monyus 2. ADEII\)/I CAD A 39 15 24 CaMOCTOSITEIIbHBIC
paboThI, 3a4€T,
Monyis 3. 3D meyath 21 7 14 3aIKTa IPOEKTOB
Monys 4. WuauBuayalbHbIN IPOEKT 27 4 23
108 33 75

YueOHo-TeMaTnueckunii muiad Moay.as 1
«IIporpammsl pist 3D mogeMpoBaHus»

Ne KonnuecTBo yacos
Haszsanue Tembl DopMBbI KOHTPOJIS
n/n Bcero | Teopus | [Ipaktuka
1 | BBoaHOe 3aHsTHE 1 1 0 Ompoc
2 [Tporpammer 11t 3D 17 6 11 OneHka KayecTBa BBIIIOJHEHHON
MOJIEJTMPOBaHUSI. paboThI
KoHTposbHO-
3 | mpoBepoYHOE 3 0 3 3auér
MEPONPUSITHE
Hroro 21 7 14




Coaep:xkanue nporpammbl Moayasi 1 «Ilpozpammst ons 3D mooenuposanusny

Tema 1. BBogHoe 3ansiTHE

Teopus

WHCTpyKTaX 10 TEXHUKE OE30MACHOCTH. 3aKpeIieHUE 3a paO0YMMH MECTaMU U KOMITbIOTEpaMU
Kpartkue ucropudeckue CBeIeHUs 0 pa3BUTHH 30 MOICIMPOBAHUS U 00JIACTH €r0 PUMEHEHHSI.

Tema 2. IIporpammasl ajst 3D MoaeIMpoBaHusA

Teopus

PasnoBugHOCTH TpexMepHBIX penakTopoB. O0630p mnporpamm Blender, Tinkercar. Bri6op
mabnona. OcobenHoctn mpunoxenus Tinkercad. 3HakoMcTBO ¢ HHTEp(EHcOM MPOTPAMMBIL.
Ocob6ennoctu npunoxenus Blender. 3nakoMcTBO ¢ nHTEpdeiicoM mporpammbl. MacmTaObl YEPTEKEH.
UYeprexku B cucTeMe NPSMOYTOJIbHBIX IPOCKLUN. UTeHNE YepTEkKEN.

Ilpaxmuka

Pa6ora B mpunoxenusx Tinkercad u Blender

3. KoHTpo/1bHO-TIPOBEPOYHBIE MEPONIPUATHS
Ilpaxmuxka
KonTponbHoe 3aHsTHE B opMeE 3aUeTa.

Y4yeOHo-TeMaTu4ecknii miian MoayJist 2
«IlocTpoenne o0bexkToB B CAD ADEM)»

Ne HazBanue teMbl Komectso vacos DopMbBI KOHTPOII
/1 Bceero | Teopus | Ilpaktuka P P
1 %};eneHHe. HNucTpykTax mo 1 1 0 Ompoc
2 3uaxkomctso ¢ CAD CAM 2 1 1 [lemarorunyeckoe
CAPP cucremoit ADEM HaOII0ICHHE.
3 | Coszganue 2D »inemeHTOB 6 3 3 Henaroruueckue
HaOJIFOJEHUS
4 | Iloctpoenue 3D ten 15 6 9 Onpoc Henarormieckue
HaOJIFOJEHUS
5 | Co3ganue mopaemeit 12 4 8 Onenka KaquTBa
BBINIOJTHEHHON pabOoThI
6 KoHTponbHO-TIpOBEpOYHOE 3 0 3 3ausr
MEPOTIPHSITHE
Hroro 39 15 24

Coaep:xxkanue nporpammbl Moayas 2 «Ilocrpoenue 060bexToB B CAD ADEM)

Tema 1. Beenenue. Mucrpykrax no Th.

Teopus. Bpenenune. MHCTpyKTaX MO TeXHHKE O€30IACHOCTH. 3akperjieHue 3a pabouyumu
MECTaMH U KOMITbIOTEPAMHU.

Tema 2. 3naxkomcrBo ¢ CAD CAM CAPP cucremoii ADEM.

Teopus: 3nakomctBo ¢ CAD/CAM cucremoit ADEM. Monynu 2D, 3D. OcHoBHBIE QyHKINH.
WnTtepdoeiic.

IIpaxmuka: Hactpolika 3kpana. Illar ceTkn u mar nepeMmenieHns Kypcopa.

ITocTpoeHne OTpEe3KOM U IIPSIMOYTOJIBHUKOM IIPU Pa3HOM LIare Kypcopa.

Tema 3. Coznanme 2D 3/1eMeHTOB.

Teopusa: 1lanens uHCTpYMeHTOB 2D. IIprHINIIBI TOCTPOEHMSI ITIOCKUX MOJENIEH.



Ilpakxmuka. Co3naHue IUIOCKUX KOHTYpPOB. 'eoMeTpuyeckue mnpeodpa3oBaHHs HA IIOCKOCTH.
Hcnons3zoBanne nuactpymenToB [loBopoT, Beibop 00nekToB, [1epeHoc.

Tema 4. IlocTtpoenue 3D Ter.

Teopusi. Monynb 3D. UactpymenTapuii. Co3gaHue 00bEMHBIX TEJ pa3IMYHBIMU CIIOCOOAMHU.

[Tepememenne o0bexToB. KonupoBanue nuHeiiHoe U yriaoBoe. MacmtabupoBaHue.

Ilpaxmuxa. TlocTpoeHune KOHTypa MO 3aJaHHBIM KoopauHaTam. [IpaBuia wHcCronb30BaHUS
uHcTpymeHnTa Jlomanas nuaus u Criaiis.

[TponopuroHanbHOE, HEMPOMOPIUOHATEHOE MaCIITA0UPOBaHUE.

3ajmaun Ha KomupoBaHWe U mepemenieHue. [locTpoeHue KOHTYpOB MO KoopauHatam. Tema
BpallleHusI.

Tema 5. Coznanne 3D moaeneii.

Teopus. Coznanue u penaktupoanue 3D moneneii.

Ilpakmuka. bByneBbl omepauuu: oObeAMHEHHE, BblUMTaHHE, mepeceuenue. Co3ganue
reomerpuyeckux 3D moneneit pa3auuHbIME crioco0aMu

Tema 6. KoHTpo/1bHO-TIPOBEPOYHOE MepPONIPUsSITHE.

Ilpaxmuxa. TBopueckoe 3aaanue. PazpaboTka cCOOCTBEHHON MOJCIIH.

YuedHo-remaTudeckuii niaan MoayJs 3
«3D neuarb»

No KonnyecTBo yacos
Ha3zBanue Tembl DOopMBbI KOHTPOJIS
/1 Bceero | Teopus | IlpakTuka
Beenenune. MucTpykTax 1o Ormpoc
1 1 1 0
Th
2 Cosnmanne 3D-Monemneit mis 5 5 3 O1eHka KauecTBa
neyaTu BBITIOJIHEHHOU PabOThI
3 | OcuoBsl 3D-nieyaTu 12 3 9 TecTtupoBanue
4 KoHTposIbHO-TIPOBEPOYHOE 3 1 5 BricTaBka pabot
MEpONPUSITHE 3auér
Hroro 21 7 14

Conep:xanue nporpammbl Moayas 3 «3D neuarpb»
Tema 1. BBenenue. Mucrpykrax no Th
Teopus. BBenenue. MHCTpyKTak MO TeXHHMKE O€30IACHOCTU. 3akperjieHue 3a pabouyumu
MeCTaMH U KOMITbIOTEpamMH.
Tema 2. Coznanue 3D-mMoaeu ajist neyaTn
Teopus. O630p nporpamm ais 3D-mMoaenpoBaHus.
TpebdoBanus k 3D-monenu. OcodbeHHOCTH (HOPMATOB TPEXMEPHBIX MOJIEIIEH
Ilpakmuxka. Co3nanne mozaenu. KoppektupoBka Mozenu aiis neuatd. Konsepranus B gopmar
STL. ®opmupoBanne G-koma g nedatu. BpiOop MoOJI0KEHUS MOJEINH.
[Tpo6Has nmeyaTh
Tema 3. OcnoBbl 3D-neyaTu
Teopus. O6nactb npuMmeneHust 3D-nevatu. Bunel 3D-npuntepoB. Matepuans! ains 3D-nevaru.
IIpaxmuxka. Ilogroroska 3D-npunrtepa k nedatu. Hacrpoiika neyatu. Tunsl punamenTa.
[TpoGHas meuaTs.
Hacrpoiika nosioxeHus cToyvka. BinusHue nporpesa u oxnaxaeHus marepuana. Hactpolika
CKOPOCTH II€YaTH U MPOLEHTa BHYTPEHHET O 3all0JIHEHMSL.
AHanu3 HarneyaTaHHbIX geTanei. [Ipouncrka comia. BiusiHue TONIUHEBI €105 HA KAY€CTBO
nevyaty. BapuaHThl yiny4iieHns CUEIUIEHUs] MOJIETIH C HarpeBaTEIbHBIM CTOJIOM.
Tema 4. KOHTPO/IbHO-TIPOBEPOYHOE MEPONIPUSATHE
IIpaxmuxa. KOHTpOJIIbHOE 3aHATHE B BUJIE 3aUETA.



Y4yeOHo-TeMaTudecknii niaan MoayJs 4

«HOMBUIYAJIbHBIA MPOEKT»

Ne KonmuecTBo yacos
Haszeanue Tembl DopMBbI KOHTPOJISI
n/n Beero | Teopus | IlpakTuka
Brenenune. MucTpykTaxk mno Onpoc
1 1 1 0
Tb
2 | BeIOOp TeMBI MPOEKTa 2 2 0 Ompoc
3 Co3znanue aBTOPCKUX 15 0 15 OrueHka KayecTBa
MoJieJIel U uX reyarb BBINIOJTHEHHON pabOoThI
4 IToaroroBka npe3eHTanuu 3 1 5 Ilemarornyeckue
IPOEKTa HAOJIOICHUS
5 3ammura npoeKTa 6 0 6 3amura npoeKTa
Hroro 27 4 23

Coaep:xanue nporpammbl MoayJisi 4 « AHAUBUIYAIBHBII POEKT

Tema 1. Beenenne. Uncrpykrax no Th.

Teopusi. BBenenne. WHCTpyKTax MO TEXHUKE OE30MACHOCTH. 3aKpeIUIEHHE 3a pabdouuMu
MECTaMH U KOMITbIOTEpaMH.

Tema 2. Bb10op TeMbI npoekTa.

Teopus. Be16op TeM i1 HHAMBUAYAIBHOTO IPOEKTA.

Tema 3. Co3nanne aBTOPCKUX MojieJiell U UX eYaThb

Ilpaxmuxa. Be160p MeTO10B U cIOCOO0B MOJICTUPOBAHHUSI.

Coznanne aBTopckux mozeneit. [leuats Mozenei.

Tema 4. IloaroroBka npe3eHTanuu NMPoeKTa.

Teopus. Ilpakmuxa. Pa3paboTka Mpe3eHTaly MpoeKTa.

Tema 5. 3ammTa npoexra.

IInanupyemsie pe3yJbTaThl

Ilpeomemmnuie

3uamo:

* Tepmunst 3D MonenupoBaHus.

* Cucrtemy IpoeKLIUid, N30METPUUECKHE U MEPCIIEKTUBHBIX N300pakeHUH.

= (OCHOBHBIE NIpUEMBI TOCTpOeHU 3D Mozenen.

* (Cnoco0bl ¥ IpUEMBbl PEIaKTUPOBAHUS MOJEIIEH.

* [Ipunuun pa6ots! 3D npuHTEPOB U CIOCOOBI MOATOTOBKY JIeTallell I 1evary.

Ymemn:

» Co3gaBarb U pefakTupoBars 3D moznenu.

* AHanu3MpoBaTh MNOCTABIEHHYIO 33/1a4Y;

* BriObupars MeTOABI M CIOCOOBI PELIeHHs TOCTAaBICHHON 3a/1auu;

* BpiOuparh NporpaMMHBIN NPOAYKT JJIs pealn3alii MOCTaBICHHOH 3aauu;

*  (OcCyHIEeCTBIATh NOATOTOBKY MOJEINIEN AJIs IeYaTh

Memanpeomemmnwie

" CaMOCTOATEIbHOCTH B IUNITAHUPOBAHUM U OCYIIECTBIEHUHU CBOUX JIEHCTBUN;

" OpraHu3anys yueOHOro COTpyIHHUYECTBA C EAAroroM U IpYyruMH 00yJaroluMHuCs;

" [IOHMMaHUE UHCTPYKIHH, ONIMCAHUS TEXHOJIOIHH, aITOPUTMA IEATEIBHOCTH;

" yMEHHE NPUMEHSATH NOTYyYEeHHYIO0 HH()OPMALINIO MPU IPUHATUN PEIIEHUH B IPAKTUYECKOM
JESATENBHOCTH.

" [POSIBJICHHUE TBOPUYECKOTO IOAX0/1a B PELICHUH ITOCTABJICHHBIX 3a]1aY;

Juunocmnoie

* (QopmMupoBaHUE OTBETCTBEHHOTO OTHOILIEHUS K YYEHHIO, TOTOBHOCTH U CLIOCOOHOCTH
o0yJaromuxcs K CaMOPa3BUTHIO U CAMOOOPA30BaHHMIO HA OCHOBE MOTHBAIIMH K 00YUEHHIO U MTO3HAHUIO;
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* (opMupoBaHHE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

" pa3BUTHE OCO3HAHHOTO OTBETCTBEHHOI'O OTHOILICHUS K COOCTBEHHBIM MOCTYIKAM;

* (popmMupoBaHHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B IIpoliecce 00pa3oBaTeabHOM, yueOHO-
HCCIIEI0BATENbCKOM, TBOPUECKON U IPYTrUX BUJIOB JI€ATEIBHOCTH.

KOMILITEKC OPT AHU3AIIMOHHO-TIEJATOT MUECKHUX YCJOBUI

Kanennapublii yueOHblii rpadpuk

Hauvano ygeOHoro roma 01.09.
OkoHvaHue yueOHOro roja 31 mas
[Tpo10KUTENTEHOCTS Yy4eOHOTO To/Ia 36 Hemenb
KonmuaecTBo 4acoB B roj 108
YyebHas Harpys3ka 3 4aca B HEJEINIO,

1 pa3 B Hezieo.
[TponomKUTETbHOCTD 3aHATHUS 40 muH.
Pexum 3anstuit B cooTBeTCTBHU C pacnucaHUeM.
O0BEM 1 cpok ocBoeHus rporpammbl | 108 vacos, 1 rox 06yuenus
BxoaHoi# (CTapTOBBINM KOHTPOJIb) 4 ceHT0ps — 15 ceHTAOps
ITpomexyTouHas aTTecTanus 15 nexabps — 30 nexabps
HUroroBas arrecranus 23 anpenst — 20 mas
KaHukyiib! ieTHHE c 1 urons no 31 asrycra 2019 1.

Yci0Bus peaau3anuy NporpaMmbl

[Tomemienue, oTBOAMMOE [UIsl 3aHATUH, JOJDKHO OTBEYaTh CAHUTAPHO-TUTMEHUYECKUM
TpeOOBaHUSAM: OBITh CYXHM, CBETJIbIM, TEIUIBIM, C ECTECTBEHHBIM JOCTYIOM BO3/1yXa, XOpouiei
BEHTWJIALIMEH, C IUIOIMIAIbIO, JTOCTATOUYHOM ISl MPOBEAEHUs 3aHATUN Tpynnsl B 12-15 uenosek. s
MIPOBETPUBAHUS TOMEIIEHUH JOJKHBI ObITh MpeaycMoTpeHbl (oprouku. [IpoBeTpuBaHue nmomeneHu
IIPOUCXOJUT B MEPEPHIBE MEKTY 3aHITHIMHU.

OOmiee ocBenieHre KaOWHETa Jydlle 0OeclevyrnBaTh JIOMUHECIIEHTHBIMU JIaMIIaMH B TE€PHOJ,
KOTJ]a HEBO3MOHO €CTECTBEHHOE OCBEILICHUE.

Paboune cTosbl U CTYNbs JOKHBI COOTBETCTBOBATH POCTOBBIM HOPMAaM.

CrneuunansHoe obopynosanue: 11K, 3D npunrep, [Ipoekrop. Matepuansi: [Tnactux PLA, ABS.

OOydeHue OCyIIECTBISIETCS B Pa3HOBO3PACTHBIX T'PYMIAX YUCIEHHOCThIO 12-15 yenoBek, uTo
00yCIIOBJIGHO MaTepUalIbHO-TEXHUYECKUM oOecredeHneM, HEOOXOIUMBIM JUIsl BEACHUS 3aHATHI C
UCMOJIb30BAHUEM KOMIIBIOTEPHON TexXHUKH. TpeOoBaHMA K ammapaTHOMY OOeCHEeueHHI0 Y4eOHBIX
KOMITHIOTEPHBIX KJIACCOB persiameHTupoBansl HopMamu CanlluH: 2.2.2/2.4.1340-03 «['uruennueckue
tpeboBanus Kk BAT u [I9BM. Opranuzanus paboTs».

KommiekToBaHue rpynm MNPOBOJUTCS € yYE€TOM HHIUBUAYAIbHBIX CIIOCOOHOCTEH U
noTpeOHOCTeH 00yUaroMXCs U UX POAUTENEH (3aKOHHBIX MPEICTaBUTENEN ).

q)OprI NnoABECACHHUSA UTOI'OB

BBoaHbI KOHTpOJB: Oecela OCYHIECTBISIETCS C IEJbI0 BBIABICHUS HA4YaJbHOTO YpPOBHS
pa3BUTHsI 00YUAIOIINUXCsl, AaHKETHPOBAHNE — C IEJIBIO OIpeJIeIeHUs] Ha4aIbHOW MOTHBAIIHH.

Texkynuil KOHTPOJb: CHUCTEMATHYECKas IPOBEPKAa YCBOCHWS 3HAHWM, YMEHUH, HAaBBIKOB Ha
KaKJIOM 3aHATUU. TEeKylHi KOHTPOJb OCYILECTBIISIETCS II€JaroroM B IPOLECCEe U II0 OKOHYAHUHU
OOBSICHEHUS] HOBOTO MaTepHalia Ha 3aHSITUU B (opMaTe MPSMBIX M HABOISIIKUX BOIPOCOB U [0 UTOTaM
BBINOJIHEHUS 00YYaIOIIMMHUCS PAKTUYECKUX CAMOCTOSTEIbHBIX PaloT.



Ilepponnueckuil KOHTPOJIb — OCYILECTBIIACTCS IIOCIE U3YYEHHUs pasjierna NporpaMMbl. B Hem
YUUTBHIBAIOTCS M JIaHHBIE TEKYILIErOo KOHTPOJS (BBIIOJHEHHE TBOPUECKUX 3aJaHHUN, MPAKTHUYECKUX
pabor).

HToroBplii KOHTPOJIb — MPOBOJUTCS B KOHIIE KaKI0ro MOAyis. s oOyuaromuxcs cnocoboM
HUTOTOBOI'0 KOHTPOJIS SIBJISIETCS 3alMTa MHAUBUIYAJIBHOIO TBOPYECKOTO IIPOEKTa B CBOEH IPYIIIIE.

OOyyaronuecs, Kak MpaBUI0, MIPUHUMAIOT Y4acTHE B HIKOJIbHON KOH(QEPEHIIMU U KOHKYPCHBIX
MEpPONPUATHIX PAa3IMYHbIX YPOBHEW C pa3pabOTaHHBIMH W HW3TOTOBJICHHBIMH CAaMOCTOSITEIBHO
W3/1EIIASMH.

[TpoekTHBIII MeTOJ MO3BOJSET OOYYArOIIMMCS IOJIHEE PACKPBITh BCE JIMYHBIE KadecTBa
MOJIOJIOTO UCCIIEI0BATEIIS.

WTOroBbIil KOHTPOJIb SBJIAETCS MEPOM YCBOCHMS Marepuaia IIo IIporpamMMme M OLICHUBAETCS I10
TPEM yYPOBHSM (BBICOKHMA, CPETHUI ¥ HU3KHIA).

Ilo wroram wM3ydeHHss MOAYJIEH IENAroroM OTCIEXHUBAIOTCS  II03HABaTEIbHBIE U
npodeccuoHanbHble MHTEpechl oOydaromuxcsi B (opme HaOoJeHHEe, a TaKKe MpH OpraHu3aluu
po(KOHCYNIbTAIIMI 110 BOIPOCaM JalIbHEUIICH ACeSITeNbHOCTH M MPUMEHEHUS MMOJTYYCHHBIX 3HAHUU B
peanbHOM KU3HU.

KoHTposIbHBIE  3aHATHA NPOBOJATCA C LEIBI0  OTCIEKUBAHMUS PE3yJIbTaTOB  OCBOCHUS
TEMaTU4eCKOro 0J0Ka. 3a4eThl U 3aIIUTa MPOCKTOB - JJISl MPOBEACHUS OLIEHOYHBIX 3aHSATUH 110 UTOTaM
roja.

Kpome MoOHUTOpUHIAa 3HaHWWA, YMEHHUM UM HABBIKOB, COJEpPKaHUEM IPOBEPKU SIBISAETCS
COLIMAIFHOE ¥ OOIIETICMXOJIOTHYECKOE pa3BUTHE OOYdYaIOMMXCS, a TaKke CPOpPMHUPOBAHHOCTH
MOTHBAIIMK K OOYYEHHUIO M TBOPYECKOW AESITENBbHOCTH, MPOBOAMMOI B Haudaje, B CpPEAHHE U IO
OKOHYaHUM 00y4YEeHHUS.

KpurepusiMmu 0OCBOEHHUs MPOrpaMMBbl SBJISIOTCS: OCBOCHHME TEOPETHUUECKUX 3HAHUW, MIMPOTa
JIOTUYECKUX YMEHUH W HABBIKOB, PA3BUTHE TBOPYECKMX HABBIKOB U TBOPUYECKAs aKTUBHOCTb, PAa3BUTHE
KOMMYHUKATUBHBIX HaBbIKOB. [lokazarenu npeaycMaTpuBarOT BBICOKHUM, CPEJHUN U HU3KUN YpOBHHU
OCBOCHMSI.

IIporpaMma HOCHT y4eOHO-MCCJIEI0BATEJbCKUII XapaKTep, TaK KAaK TEMbl, U3y4acMbl€ B
Kypce TaHHOW MPOTPaMMBI, BBIXOJAT 32 PaMKH OOBIYHON 00pa3oBaTEIbHOM NEATETFHOCTH, BCE HMEIOT
npodeccCHoHabHYIO HAIPAaBJICHHOCTb, M KaXIbIH OOYYalOIIUNCS BBIMNOJHAET COOCTBEHHYIO HAYy4HO-
HCCIIEIOBATENbCKYI0 paboTy, KOTOpPYIO 3allMINAeT BIOCIEACTBUM HAa HAay4YHO-UCCIIEJOBATEIbCKUX
KOH(EPEHIMSIX YUPEKICHUECKOT0, TOPOJICKOTO UM PETMOHAIBHOTO YPOBHEH.

OneHo4yHbIC MATEPHAJIBI

Yyamuiics Ha KOHTPOJIBHO-IIPOBEPOYHOM MEPONPUATHHM OLICHUBAETCA OJHOM W3 CIEHYIOIIUX
OLICHOK: «3a4TE€HO» U «HE 3a4TCHO».

Kpurepun BbICTABICHUS] OLEHKH «32YTEHO»:

* OuneHKa «3a4TE€HO» BBICTABIIAETCS Yy4YallUMCs, IIOKa3aBUIMM II0JIHOE€ 3HAaHUE Y4eOHOro
MaTrepuaa, yCIEIIHO BBIIOJHAIOMUM IIPEIYCMOTPEHHbIE B IIPOrpaMMe 3alJaHus, AEMOHCTPUPYIOILKE
CUCTEMATUYECKUN XapaKTep 3HAHUM 110 MPEIMETY.

* OWLEHKOH «3a4Te€HO» OLICHMBAIOTCS ydYallliecs, MOKa3aBIINE 3HAHUE OCHOBHOIO y4eOHOIro
MaTepuajla B MUHUMAaJIbHO HEOOXOAMMOM O00beMe, CIPaBISAIOLIMXCA C BBIMOJIHEHUEM 3a/1aHui,
MIPEAYCMOTPEHHBIX IMPOTPAaMMOM, HO JOIYCTUBIIMM IOTPEIIHOCTH IPU BBITOJIHEHUH KOHTPOJIBHBIX
3aJJaHUi, HE HOCSIIME MPUHLIUIHAIBHOTO XapakTepa, KOrJa YCTaHOBIJIEHO, YTO Yydalluiics obianaer
HEOOXOIUMBIMM 3HAaHUSMHU JJS TOCJIEIYIOIIET0 YCTPaHEHHs] YKa3aHHBIX MOTPEIIHOCTEH TOJ
PYKOBOJCTBOM II€1arora.

Kpurtepun BbICTAB/ICHUS] OLICHKHU «HE 32a4TEHO»:

* OueHKa «HE 3a4T€HO» BBICTABIIAECTCS YyYallUMCs, IOKa3aBIIMM MpoOeibl B 3HAHUIX
OCHOBHOTO y4e0OHOro MmaTepuana, JONYCKAOIIMM NpPHUHLUINAIbHBIE OMIMOKM B  BBIIOJHEHUU
IIPEAYCMOTPEHHBIX IPOrpaMMOM 3aJaHui. TakoW OLEHKM 3aClyKMBAIOT pPE3yIbTaThl YydallluXcs,
HOCSIIIUE HECUCTEMATU3UPOBAHHBIN, OTPBIBOYHBIN, IOBEPXHOCTHBIM XapaKTep.
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CIIMCOK PEKOMEHJIYEMOM JINTEPATYPBI
HopmaTuBHO-IpaBOBbIe OCHOBBI Pa3padoTKH MPOrpaMMBbl:

1. ®denepanbhblil 3akoH Poccuiickoit @enepanuu ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B
P®Dy.

2. Konnenmus pa3BuTUs 10MOJHUTENbHOTO 00pazoBanus aereit (Pacnopsoxenue [IpaButenscrBa
P® ot 4 centsabps 2014 r. Ne 1726-p).

3. [Tocranosnenue I'maBHOTO rocynapcTBeHHOro canutapHoro Bpada P@ ot 04.07.2014 Ne 41 «O6

yrBepkaeann CanlluH 2.4.4.3172-14 «CanuTapHO-3IIHUAEMUOJIOTMYECKUE TPEOOBAaHUS K YCTPOUCTRY,
COZIEP KaHUIO ¥ OPTraHU3alUU PEeXKUMa PadOThl 00pa30BaTENbHBIX OPraHU3alU TOTIOTHUTEIEHOTO
o0pa3zoBaHMs JeTeN»

4. [Topsiokx opranu3anyy U OCyIIECTBICHHUS 00pa30BaTEIbHON AESITENBHOCTH 110
JONOJIHUTEIBHBIM 0011e00pa30BaTeIbHbIM ITporpaMMaM (YTBEPXkKAEHO MpHKa3oM MUHUCTEpCTBa
obpazoBanus u Hayku PD ot 29 aBrycra 2013 r. Ne 1008 );

S. «MeToauueckre peKOMeHIAalNu 10 pa3paboTKe JOMOJIHUTEIbHBIX 0011e00pa30BaTENbHbIX
nporpamMm» (IPUIIOKEHHUE K THCbMY MHUHHCTEpCTBA 00pa3zoBaHus M Hayku Camapckoi o0sacTu
03.09.2015 Ne MO -16-09-01/826-TVY);

6. «MeToanyeckre peKOMEHAANNH 110 IPOSKTUPOBAHHIO JIOTIOJIHUTEIFHBIX 00IIepa3BUBAIOIINX
porpamm (BKJIr0Yasi pa3HOYpPOBHEBBIE POrpaMMbl)» (mpuioxenue k nuceMy MOuH PO ot
18.11.2015 Ne 09-3242).

7. ITucemo MunoOpnayku P® ot 14.12 2015 r. Ne 09-3564 «O BHEYpOUHOIl 1€ TETLHOCTH U
peanu3aiyy JOMOJHUTEIBHBIX 00111e00pa30BaTebHBIX MPOrpaMm» (BMecTe ¢ «MeTOIMUeCKUMHU
PEKOMEHAALUAMU 110 OpraHU3allly BHEYPOUHOM JEeSTEIbHOCTH U PEeAIN3alluy JIOTIOJIHUTEIbHBIX
00111€00pa30BaTENBLHBIX MPOTPAMM))

8. Jloxanpubeii akt OO.
Jluteparypa 1Jis negarora
1. Yemnuuckuii JI.A. KoMibroTepHbie YepTeKHO-TpahUUSCKUE CHCTEMBI IS pa3paOdoTKH

KOHCTPYKTOPCKOM M TEXHOJIOTHYECKOM JOKyMeHTanuu B MamuHoctpoeHnn. Mocksa ACADEMA 2012.
2. Credanrox B.JI. Kommnsrorep obperaet pazym. Mocksa, «Mupy, 2014.
3. Yemnunckuii JI.A. UmkenepHas rpaduka Ha [I9BM. Camapa,2015.

4, VYyeono-meroauueckuii ienTp CAD/CAM. Meroaunueckoe rmocodue. ToJbSATTHHCKHMA
MOJTUTEXHUYECKUI HHCTHUTYT.

S. JlokymeHnTanus B anekTpoHHOM Bujie kK CAD/CAM cucreme Adem

6. Bbpaitan Kepuuran, Po6 Ilaiik. [Ipaktuka nporpammuposanus. CII0.: Hesckuit uanexr, 2011. —
381 c.

7. I'pebennuxoB K.A. KoMmmnbroTepHas rpaduka kak cpeicTBo IpohecCHOHATbHOM MOATOTOBKH

CIEeLUANNCTOB-AU3aiiHepoB [DnekTpoHHbIN pecype]: Ha maTepuanax cpeaHero npogpeccuoHaaIbHOro
oOpaszoBanus: Juc. kana. nea. Hayk: 13.08.08.-M.:PI'b, 2013 (13 ponnos Poccuiickoii
I'ocynapcTBeHHOM OMOIMOTEKH).

11. Angpeena E.B. UnpopmaTuka. OcHOBBI airopuTMu3aiuu. Terpaipb ¢ IeyaTHOW OCHOBOM.

- Caparos: «JIuneii», 2008.- 80 c.

Jlureparypa aJst o0yyaromuxcs

1. Yemnuuckuii JI.A. Beinonnenue ueprexeit Ha [IDBM. Meronnueckne ykazaHus K
npakTuieckum 3ansatusim. Camapa 2012

2. VYrpunosuu U. J1., bocosa JI. JI.. Muxaiinosa H. U. [Ipaktukym no uapopmaTtike u

3. MH(POPMAITMOHHBIM TEXHOJIOTHSIM. Y 4eOHOe mocoOure /it 001eo0pa3oBaTeIbHbIX YIpeKACHUH /
L. Yrpunosuu. JI.JI. Bocosa. H.W. Muxaitnosa. M.: bunowm. Jlabopatopus 3uanuii, 2002. 400 c.: um.
4, CumonoBuu C.B. EBcee I'.A. [Ipaktuueckas nndopmaTuka: YuedHOE MOCOOHE JIs1.CPeTHEH

mKoubl. YHuBepcanbHbli kype. - M.:ACT-ITPECC: Undopxom-IIpecc, 2010. — 480 c.
https://adem.ru/ opunmanbHeIi cailT
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IIpunoxenne 1

Kanennapublii y4eOHbIH N1aH
k nporpamme «3D MonesnpoBanue»

ba3oBblii ypoBeHb

n/n

Koa-
BO
4acoB

HasBanue pa3aejia, TEMbI

®opma 3aHATHA

JlaTa

Monyas 1. [Iporpammel aJisi 3D MoaesmpoBaHust

1. 1 Brenenue. Muctpykrax o Th Becena
2 KpaTkue ucropuueckue cBeeHUs O KombunupoBanuoe
pa3Butuu 3d MOEIUPOBAHUS M O0IACTH €r0 | 3aHATHE
IPUMEHECHHUS.

2. 3 [Iporpammer aiist 3D MopenupoBaHusI. KomOunupoBannoe
Pa3HOBHIHOCTH TPEXMEPHBIX PEAAKTOPOB 3aHsATHE

3. 3 Ocobennoctu npuioxenus Tinkercad. KomOuHupoBanHoe
3HAaKOMCTBO C HHTEp(EHCOM MPOrpaMMBI. 3aHATHE

4, 3 Ocobennoctu npuinoxenus Blender. KomOuHupoBanHoe
3HAKOMCTBO C HHTEP(HEHCOM MPOrpaMMBl. 3aHATHE

5. 3 Pa6ota B nmpminoxenusix Tinkercad u KomOuHupoBanHnoe
Blender. Bri6op mabiaona. Macita0sl 3aHsATHE
yepTexel. UTeHue yepTexen.

6. 3 Pa6ota B nmpminoxenusix Tinkercad u [TpakTrueckas
Blender. Ueptexu B cucteme pabora
MPSIMOYTOJIBHBIX TPOEKITHIA.

7. 3 Pab6ora B mpunoxenusx Tinkercad u [TpakTrueckast
Blender. KonTposbHO-IIpOBEpOUHOE pabora
MEpPOTPHUSITHE

Monyas 2. [loctpoenue moaesieii B ADEM CAD

8. 1 Beenenune. Mucrpykrax no Th becena

2 3nakomctBo ¢ CAD CAM CAPP cucremoit | KomOGuaMpOoBaHHOE
ADEM. OcnoBuble pynkuun. UaTepdeiic. 3aHATHE
Hacrpolika skpaHa.

9. 3 Co3nanue 2D snemenTos. [lanens KomOunupoBanuoe
UHCTPYMEHTOB 2D. IIpuHIMIIBI TOCTPOEHUS | 3aHATHE
IUIOCKHUX MOJIEIIEH.

10. 3 Cozanue MmIocKux KOHTYPOB. [TpakTnueckas
I'eomeTpuueckue npeodpazoBaHus Ha pabota
IJIOCKOCTH.

11. 3 [Toctpoenune 3D Ten. Moayns 3D. KomOunupoBanHnoe
WNuctpymentapuii. Co3ganrne 0ObEMHBIX TeNl | 3aHSATHE
pPa3IUYHBIMHU CIIOCOOAMU.

12. 3 [lepememenne o0bekToB.  Konmposanue | KomOuHMpoBaHHOE
JUHEHoe U yrioBoe. MacirabupoBaHue. 3aHATHE

13. 3 Iloctpoenne  koHTypa mo  3azaHHbIM | [IpakTHueckas
KoopauHaTaMm. [IpaBwima  wmcmomib3oBaHUWs | pabora
uHcTpyMeHTa Jlomanas nunaus 1 Criiaiis.

14. 3 [IponopumonansHOe, HemponopuuoHanbHOe | [IpakTHyeckas
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MacITabpoBaHHE. pabora

15. 3 3ajaun Ha KomupoBaHue M mepemenieHue. | [Ipakruueckas
[locTpoeHne KOHTYpPOB IO KOOpAMHATaM. | paboTta
PenaktupoBaHue 21eMEHTOB

16. 3 Coznanue u pegaktupoBanue 3D moneneii. KomOuHupoBannoe

3aHSATHE

17. 3 Bynesbl onepanuu: 00beTMHEHHE, KomOunupoBannoe
BBIYHUTAHUE, IEPECCUCHUE. 3aHSATHE

18. 3 Coznanne reomerpudeckux 3D moneneit [TpakTrueckas
Pa3IMYHBIMH CIIOCOOAMU. pabota

19. 3 Coznanne reomerpudeckux 3D moneneit [TpakTrueckas
Pa3IUYHBIMH CIIOCOOAMU pabota

20. 3 KoHTposibHO-TIpOBEPOYHOE MEPOIIPUITHE 3auér

Monyas 3. 3D neuarhb

21. 1 Brenenue. Mnctpykrax o Th Becena

2 0630p nporpamm ais 3D-MoaenupOBaHUS. becena
TpeboBanus k 3D-monenu. OcoGeHHOCTH
(bopMaToB TPEXMEPHBIX MOJEIIEH.

22. 3 Coznanne monenu. KoppexktupoBka mogenu | KomOuHupoBaHHOE
st nedatn. Konsepramus B ¢opmar STL. 3aHATHE
®opmupoBanue G-koja Uil MEYaTH.

Bri6op monoxxenust mogenu. [Tpobnas
1eyarh.

23. Ob6nacts npumenenus 3D-neuaru. Buast 3D- | KomOnHupoBanHoe
npuHTepoB. Matepuansl ansg 3D-neyatu. 3aHATHE

24, [TonroroBka 3D-npuHTEpa K N€4aTy. Komb6unupoBanHoe
Hacrpoiika neyatu. Tumsl ¢punameHTa. 3aHSITHE
[IpoOnast meyats.

25. HacTtpoiika nonoxxenus cronuka. BiausHue Komb6unupoBanHoe
MPOrpeBa U OXJIK/ICHUS MaTepHaia. 3aHSATHE
HacTtpoiika ckopocTH meyaTH 1 MpoLeHTa
BHYTPEHHETO 3aIT0JIHCHUS.

26. Ananu3 HaneuaTaHHbIX netanei. [Ipounctka | KomOuHMpOBaHHOE
coria. BiiMsiHEE TOJIIMHEI CJIOSI HA KAYECTBO | 3aHSATHE
nevyatu. BapuaHThl yaydlieHus ClEIUIeHUS
MOJIENIN C HarpeBaTEIbHBIM CTOJIOM.

27. 3 KoHTpo1bHO-IPOBEPOYHOE MEPONPUSITHE BricTaBka pabor

Moayab 4. UHaMBUAYAJIbHBIH POEKT

28. 1 Beenenune. Mucrpykrax no Th becena
2 Br10op TeM a1 HHAMBUAYaTbHOTO IpoekTa | KoMOMHHpOBaHHOE
3aHATHE
29. 3 Br16op MeTomoB 1 crioco6oB KomOunupoBanuoe
MO/ICJIMPOBAHHUSL. 3aHATHE
30. 3 Co3znanue aBTOPCKUX MOJICTICH. CamocrosrenbHas
pabota
31. 3 Co3znanue aBTOPCKUX MOJICTICH. CamocrosrenbHas
pabota
32. 3 Coznanue aBTopckux Mozenei. [leyars Kom6unmnpoBanHoe
MOJEIICH. 3aHATHE
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33. Coznanne aBTopckux Mozenei. [leuats KomOunupoBantnoe
MoOJEJIeH. 3aHATHE
34. 3 [ToaroroBka npe3eHTaIMN TPOSKTA CamocTrosrenbHas
pabota
35. 3 3ammra npoeKTa 3ammra npoeKTa
36. 3 3ammTa npoeKTa 3anTa npoeKTa

Bcero no nporpamme 108 yacos
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