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MHNOACHUTEJBHASA 3AIINCKA

JlononuurtensHas oOmieoOpa3oBaTelibHas 00Iepa3BUBaONIasl porpaMmma
«JIaboparopust 3D» HOCUT TeXHHYECKYI0 HANPABJIEHHOCTh 1 OPUEHTUPOBaHA Ha
pPa3BUTHE TEXHUYECKUX, TBOPUECKUX CIIOCOOHOCTEN y yHalluxcsl.

[Iporpamma cocTaBieHa B COOTBETCTBUM C OCHOBHBIMHU HOpPMaTUBHO-
npaBOBbIMU JIOKyMeHTamu: DenepasibHbiM  3akoHOM «0O0 o00pa3oBaHUU» OT
29.12.2012 r. Ne 273-®3; IlopsaakoM OpraHu3allid W  OCYLIECTBIECHUS
00pa30BaTENbHON MEATENBHOCTH MO JOMOJIHUTEIbHBIM 0011e00pa3oBaTeIbHBIM
nporpammam ot 09.11.2018 r. Ne 196; LleneBoil Moaenn pa3BUTUS PETHMOHATBHBIX
CHUCTEM JOTOJHUTENbHOTO oOpaszoBanmst Aetedt oT 03.09.2019 1. Ne 467,
CaHuTapHO-3MUEMUOJIOTHIECKIUX TPeOOBAaHUI K OpraHU3alysM BOCHUTAHHS H
oOyueHus1, OTAbIXa U 0370POBIEHUS AeTel 1 Moioaexu oT 28.09.2020 1. Ne 28.

[IporpaMma uMeEET NPAKTUYECKYIO HAIPABICHHOCTh. B 1emax pa3BuTUsA
CaMOCTOSITEJIbHOCTH Ha 3aHATUAX MpeJjiaraercss pemarb 3a1adyd  pa3InvyHON
CJIO’KHOCTH, CBSI3aHHBIE CO CITIOCOOAMM M3rOTOBJIEHUS U cOOpku Mojenel. C yuetom
LEJIN U 3a/1a4 CoJepKaHhe 00pa30BaTeIbHON IPOrpaMMBbl pealn3yeTcsl HOITAHO €
NOCTENICHHBIM YCIIO’)KHEHUEM 3a7aHuii. B Hauane oO0ydeHus y pedsaT popMupyrorcs
HayaJlbHbIE 3HAHUS, YMEHUS MW HaBBIKM, HAa OCHOBHOM OJTane oOydeHus
OpoAOJKaeTcsl paboTa IO YCBOEHUIO HOBOIO MaTepuayia U 3aKpeIICHUIO
MOJIYYCHHBIX 3HAaHMM yMEHUN W HaBblkOB. Ha 3aBepuiaromem stane oO0yyeHUs
ydamuecss MOTyT paboTaTb MO COOCTBEHHOMY 3aMbICy HaJ  CO3JIaHUEM
COOCTBEHHOTO NPOEKTa U €ro pealu3aluu. YCIEIHOEe NPOBEACHUE 3aHATUI
JOCTUTaeTcsi €  COOJIOACHHEM  OCHOBHBIX  JUJAKTUYECKUX  MPUHIIUIOB:
CUCTEMAaTHUYHOCTH, MOCJIEI0BATEIbHOCTH, HATJIAJHOCTH U IOCTYIHOCTH, MPU 3TOM
YUHUTBHIBAIOTCSI BO3PACTHBIE W MHIAMBUIYyalIbHbIE 0COOEHHOCTH pedenka. Ilo mepe
HAKOIUICHHUSI 3HAHWM W MPAKTHYECKUX YMEHUW M0 MOJEIUPOBAHUIO I1€1aror
npUBJeKaeT OOyYarolUXCAd CAMOCTOSATENbHO MPOBOAUTH aHAIM3 MOJIENEH,
y4aCTBOBATh B ITPOEKTHOM AECATEIILHOCTHU. B KOHIIE MpOrpaMMbl KKl yYaluucs
n3roraBinuBaer 3d MojaeNnb IS UTOTOBOM BBICTABKM PadOT, YTO CIOCOOCTBYET
dhopMupoBaHUIo 00JbIIIEH 3aMHTEPECOBAHHOCTH B JajibHelIei padoTe.

AxktyanbHocTh O0yuenue 3D moaenupoBanuio u 3D neyaTu onupaercs Ha
YK€ UMEIOIINICS Y 00yJaronIuXcsi ONBIT MOJICIIMPOBAHUS U TIEYaTH, TIOJTYICHHBIN B
npouecce uzydeHusi nporpamMmmbl «OcHOBBI 3 /] MoaenupoBanusi». B coxepxanuu
IporpamMmMbl 0CO00€ MECTO OTBOJUTCS MPAKTUUECKUM 3aHATHUSIM, HAITPaBJICHHBIM Ha
Oonee yraybneHHoe ocBoeHHe 3D TexHOJOTMM M OTpPabOTKY OTAENbHBIX
TEXHOJIOTUYECKUX MPUEMOB, U MPAKTUKYMOB - UHTETPUPOBAHHBIX MPAKTUYECKUX
paboT, OpPUEHTUPOBAHHBIX HA TOJYYEHHE LEJOCTHOIO COJEpKaTeIbHOrO
pe3ynbTaTa, OCMBICIEHHOTO M HMHTEpECHOro s oOydarouiuxcs. Pesynbratom
peanu3aliy BceX 3a/1a4 SABISIOTCS TBOPUECKUE MPOEKThI, Y4aCTUE B KOHKYpCaX.

HoBu3Ha nporpaMmmbl cOCTOUT B TOM, 4TO padoTa ¢ 3D rpadukoit — ogHO U3
CaMbIX MOMYJISIPHBIX HAMPaBJICHUNM WCIOJIb30BaHUS NMEPCOHATBHOTO KOMIIBIOTEPA,
MIPUYEM 3aHUMAIOTCSA ATOM PaboOTON HE TOIBKO MPOdEeCcCCHOHATBHBIE XYT0KHUKU H
InA3aiHepbl. B Haire BpeMs TPEeXMEPHOM KapTUHKOW YK€ HHUKOIO HE YJHBUIIb.



Opnako mevath 3D Mogeneil Ha COBpEeMEHHOM OOOpYIOBaHWH — JIEJI0 HOBOE.
VYyamuecss 0CBaMBarOT a3bl TPEXMEPHOTO MOJAEIHUPOBAHUS IOCTATOYHO OBICTPO U
HAYMHAIOT MPUMEHATh CBOM 3HAHUS Ha MpakTHUKe. B mporpamme peanusyercs
BO3MOXHOCTh 00yueHus 3D rpaduke B CO3JaHHON POCCHICKUM pa3pabOTUYUKOM
«ACKOH» CHUCTEME aBTOMATHU3UPOBAHHOTO MPOEKTHUpoBaHus «Kommacy, yclIoBHO-
OecriaTHOM MOAM(UKALNY, PETHAZHAYEHHOMN JJI1 MCHOJIb30BAHUS B YUEOHBIX U
O3HAKOMUTEIBHBIX LEISAX JIJI1 00pa30BaTEIbHBIX YUPEKICHHIM.

OTIMYHUTEIBHOM 0CO0CEHHOCTBIO IIPOrPAMMBI SIBIISIETCS TO, YTO OHA CO3JaHa
CHELUANIbHO IS OCBOCHMS MOAPOCTKAMHU IPHHIIMIIOB padOThl ¢ COBPEMEHHBIMU
cucTeMaMu TBepJoTesbHoro 3D MonenupoBanus, Ha npuMepe nakera Kommac 3D
u nedaty Ha 3D mpuHTepe. BaXHOM 4YacThlO 3aHATUM SABISETCA JOBEACHUE
MPOEKTUPYEMOTO H3AENHs A0 U3rOTOBJICHUs 00pasia Ha 3D-npuntepe.

Kypc noctpoen no moxynsHOoMy npuHuuiy. Kaxnas tema mpencrasiser
co00l 3aKOHUYEHHBIN y4eOHBIM MOJyJb, BKIIOUYAIOIIUNA TEOPETUUECKUI MaTepuall,
IPAKTUUECKUE YIIPAXKHEHUS], 3aJIJaHUS JJI1 CAMOCTOSITEIbHON pabOTHl.

Anpecatr nmporpammsl: yuamuecss 13-17 ner, mposBisfOmUNA HUHTEpeC K
KOHCTpyHpoBaHuto u 3D MoznenupoBaHuio.

@dopMHpOBaHUE  KOHTHHIEHTa Y4E€OHBIX TIpyNN  IMPOUCXOIUT  Oe3
CHELMATILHOTO 0TOOpa U OCYIIECTBIISETCS HA OCHOBE CBOOOJHOTO BBIOOPA AETHMHU U
UX POJIUTENIAMHU (3aKOHHBIMHU ITPEICTABUTEISIMHU).

Cpox ocBoeHMs IPOrPpaMMBI: J1Ba TOJ1A.

O0bem nporpamMmmsl: 72 yaca.

1 ron 00yuenust — 72 yaca;

®opma 00y4YeHUA: OUHas

Pesxkum 3aHATHIA:

3ansaTua TpoBoAATCA | pa3 B HeAenmro Mo 2 aKaAeMUYECKUX dYaca
(axagemuyeckuit yac 45 muH) ¢ nepepsiBoM 10-15 mMuH.

CocraB rpynm: yuamniyecsi cOpMHUPOBAHbI B Pa3HOBO3PACTHBIE TPYIIIIbI
IIOCTOSIHHOT'O COCTaBa. 3aHATHS MPOBOAATCS CO BCEM COCTaBOM Ipynmbl. Tak Kak
OpakTHUecKue paboThl CBA3aHbl C HMHAWBUIYaJBbHOM JesATeNbHOCThIO 1o 3D
MOJICJINPOBAHUIO, ONITUMAJIbHASL HAITOJIHSIEMOCTh IPYIIIBI COCTABJISET 10 8 YEIOBEK.

Ileab — NOBBIIEHNE MO3HABATEIBLHON MOTHBALMU U Pa3BUTUE AJIEMEHTOB
WH)XCHEPHOTO0 MBIIUIEHUSI OO0y4YaloIIUXcsi B Ipoliecce MPHOOpeTeHUs 3HAHUH,
YMEHHU U HaBBIKOB 3D MonenupoBaHus

3anayu:

B obracmu pazeumus nuunocmuoti cghepul yuauje2ocs

- BOCIHTAaHHUE LEJIECYCTPEMIICHHOCTH W pE3yJbTATUBHOCTH B IIPOLECCE
peleHus yueOHbIX 3a/a4,

- c(hopMupOBaTh HABBIKM KOMaHHOW pabOThI Ha/l MPOEKTAMU;

- c¢(hopMHUPOBATh YYBCTBO OTBETCTBEHHOCTH BO BPEMS MOJITOTOBKHU U 3aIIUTHI
IIPOEKTOB.

- CMOCOOCTBOBATh PAa3BUTHIO TBOPYECKOTO TMOTEHIMAIAa OO0YyYarolnuxcs,
MPOCTPAHCTBEHHOT'O BOOOPAXKEHUS U N300PETATEILHOCTH.

B obnacmu pazeumus memanpeomemuuix ymeHutl



-aKTUBU3AIMS I03HABATEIHOW IESITEIbHOCTH YUYAIIUXCS U CTUMYJIMPOBAHUE
TBOPUYECKON M300pETaTENbHOCTH;

- Pa3BUTHE HABBIKOB MOJICTUPOBAHMS, IPOCKTHOM JESITEIIbHOCTH, HABBIKOB

paboThI B TpeXMEpPHOM rpaduyecKOM PeIaKTOopE;

- CAMOCTOSITEJIBHO OIpEAeNATh IeJId CBOEro OOydYeHUs, CTaBUTh U
dbopmynupoBath Uisi ce0s CTpaTernyecKue 3aladyud B ydeOe U TMO3HABATEIbHOMN
NeSATEeIbHOCTH, pa3BUBAaTh MOTHUBBI M HMHTEPECHl CBOEW IO3HABATEIbHOU
JEATEIIbHOCTH:

B obnacmu npeomemnulx 3nanuti u ymenuu

- MO3HAKOMUTH C BO3MOXKHOCTSIMU TpHIOKeHu u Oomoimorekun «Kommac
3Dy»;

- Hay4yuThb ucHojn3oBaTh aHuManuio «Kommac 3D» gns memoHcTparuu
pabOThl MEXAaHU3MOB, JIBUKEHUS MOJICTIEH;

- HAy4YHUThCS CO37aBaTh COOPOUHBIE YEPTEKH, COCTABIIATH CIICU(PUKAIINIO;

- HAy4YUThCSl HACTPAUBATh Ka4YECTBO MEYaTH U 00CITyXUBaTh 3 | mpUHTEPHI;

-MI03HAKOMUTKCS ¢ TexHoyioruew 31 ckaHupoBaHUsI, C TPUHIIMIIAMHU PAOOThHI
3] ckaHepa;

-0000IIUTh CBEJEHUS O TEXHOJIOTMM MpoekTupoBaHus B 3D cucremax u
Hay4YUTh UCI0JIb30BATh TPABUJIA, METO/bI U IPUEMBI T4 peanu3anuu 3D npoekToB;

-HAy4YUTh  UHTETPUPOBATHh  MOJYYCHHBIE  HABBIKM, COBMECTHO C
KOHCTPYKTOPCKMMHU HaBBIKAMU MPEABIAYIIUX JIET OOy4YeHHUs, ISl BBIIOJHEHUS
TBOPYECKHUX MPOEKTOB.



COJAEPKXAHUE NTPOI'PAMMBbI

Y4eOHBIN MJIaH

KoJsmn4yecTBo 4yacoB ®opma
NPOMEKYTOYHOM
HaumeHoBaHue pa3/ieioB U TeM
Ne Bcero | Teopusi | IlpakTuka arrecrauuu/
KOHTPOJIst
Pa3nen 1.BBenenue (2 yaca)
1.1 | Broanoe 3anstue. [IpaBuia Bbecena,
TEXHHUKHU 0€30MacHOCTH 2 1 1 npaKkTUyecKas
paborta
Paznen 2. lTpuioxenusi Komnac 3D (16 yacos)
2.1 | Ucnonw3oBaHue MEHEIKEpa ®poHTaTBHBIN
OoubmmoTex 5 0.5 15 orpoc,
paKTHYecKas
pabora
2.2 | Kommac 3D anumanus YcTHBIH ompoc,
2 0,5 15 MPAKTHIeCKas
pabora
2.3 | UmutHpoBaHue mporeccoB YcTHbIl onpoc,
COOpPKHU-pa300PKH U3ACTUI 2 0,5 1,5 MpaKTUYeCKast
pabora
2.4 | COOpOUYHBIEC YEPTEKH. YcTHBIN onpoc,
Criermudukarnms. 2 1 1 IpaKTHYECKast
pabora
2.5 | Meramnokonctpykiuu B Kommnac YcerHbI onpoc,
31 6 2 4 IPAKTHYECKAs
pabora
2.6 | O00OmeHne 3HaHUH 10 pa3aeTy 5 9 [IpakTryeckast
pabora.

Paznen 3. O6opynoBanune u nporpammsl juisi 3/] meuaru. 3D ckannpoBanue (10 yacoB).

3.1 | Texnonorus 3]1 nevaru. OpOoHTANIBHBIN
Hacrpoiika nporpammsl — 2 05 15 o1poc,
ciaiicepa Uit popMupoBaHus g- ' ' IPAKTHYECKAs
KOJIa pabora

3.2 | Hactpoiika u o6cnyxuBanue 3 /[ VYerHbll onpoc,
MIPUHTEPOB. 2 0,5 15 npakTUYecKas

pabota

3.3 | 31 ckaHep, MPUHIIMIT PAOOTHI. YcTHBI onpoc,
TexHOoI0rHH TPEXMEPHOTO 2 05 15 HpaKkTU4ecKas
ckanupoBanus. [IporpaMmmuoe ' ' paborta
obecnieyenue ais 3D ckaHepa.

3.4 | O6pabotka (aiina mocie 2 05 15 [MpakTrdeckas
CKaHHUPOBAHMS. ' ' pabora.

3.5 | O6o6mIeHre 3HAHUH TIO pa3aeiy. 2 5 [IpakTrueckas

pabora.

Pa3nes 4. [IpoekTsl (34 yaca)

4.1 C yero HauYMHAETCS MPOEKT? 2 1 1 @pOoHTAIBHBII

or1poc,




IMpaKTUYCCKaA

pabota
4.2 | Ilpoekt «CtpouTenbHOE VYerHbii onpoc,
MaKETHPOBAHUE 4 2 2 NpaKkTUYecKas
paborta
4.3 | Ilpoekt «lIpuxiagHoi nu3aiiH» VeIl onpoc,
6 2 4 paKTHYecKas
paborta
4.4 | IIpoekt «Kocmoc. Kocmuueckue YcTHBIN onpoc,
anrmaparb» 6 2 4 NpaKkTUYecKas
paborta
4.5 | IIpoext «Mexanuka B Komnac VYerHbIl onpoc,
31» 6 2 4 IpaKTHYEeCcKas
pabora
5.6 | KomnektuBHas pa3paboTka YcTHbIi onpoc,
MaKeTOB Ha CBOOOJHYIO TEMY. 6 1 ) IIpaKTH4ecKast
pabora
5.7 | O6001menne 3HaHUH 10 pasuery. 0 4 3amuTa MpoeKTa
Pa3nen 6. O61mii paznea (12 yacon)
7.1 | IloaroroBka K aTTecTalluu 2 9 [IpakTuyeckas
yyalmxcs pabora.
7.2 | ATTecranus yyammxcs 6 6 [IpakTuyeckas
pabora.
7.3 | Tematnueckue MEpOIIPUATHS 2 2
Wrorosoe 3ansTue 2 2
Hroro 17,5 54,5

72




Conepxkanue y4eOHOro mjiaHa

Pa3nen 1. Beeaenue. 2 yaca

Temal.l. BBognoe 3ansitue. IlpaBuiia Texnuku 6e30nacHocTH (2 yaca).

Teopus. IlpaBuna TexHUKH O€30MaCHOCTH MpU pabOTe HAa KOMIIbIOTEpE.
NHCTpyKTaXX 1O TOKApHOM 0€30MacHOCTH M AJIEKTPOOE30MacHOCTH. Pexnum
paboThl, coAep)kaHWE 3aHATHH 1o mporpamme «Jlabopatopuss 3Dy, mnpasuia
MOBECHUS, YIAIINXCS B TBOPYECKOM OOBEAMHEHUH.

[TpakTuka. CBOOOAHOE MOJIETUPOBAHHUE.

Paznen 2. Ilpuio:xenuss Komnac 3D (16 gyacos).

Tema 2.1. Ucniosib30BaHHe MeHeMKepa 0udauoTeK. (24aca).

Teopus. KoHcTpykTtopckue mpuioxkenus. bubnuoreka. CraHIapTHbIE
W3IEIUSL.

[Ipaktuka. IlocTpouth MOJEIM, MCHOIB3YyS OMOIMOTEKY CTaHAAPTHBIX
U3JIeTTui Ha BBIOOD.

Tema 2.2. Komnac 3D anumanus (2 gyaca).

Teopusi. OCHOBHBIE BO3MOXHOCTH MPUIOKEHUS. VMuTanus IBUKECHHS
MEXaHU3MOB, YCTPOUCTB U MPUOOPOB, cMojenupoBanHbiX B cucteme KOMITAC-

3D.

[IpakTuka. Co3znanre aHuMaluu COOPKHU MPOCTEUIIIETO MEXaHU3Ma.

Tema 2.3. UmutupoBaHue mnpoueccoB cOOPKU-pa3dopku wu3geamii (2
qaca).

Teopusa. HmutHpoBaHHE  MpOLECCOB  COOPKU-PA30OpKU  M3IEIHIA.
NmutupoBanue npuxeHust Mojesnei. Co3aanne BUACOPOIUKOB, ISl IPE3CHTALIHM.

[TpakTtuka. Co3nanre aHMMalUKM MOJIeNIeH ¢ UCTIOb30BaHUEM OUOIMOTEK.

Tema 2.4. Coopounbie yepTexku. Cnenuduxanus. (2 yaca).

Teopusa. Odopmaenue yeprexeit mo ECKJl B Komnac 3D. 3HakoMcTBO €
METOJaMH pa3pabOTKU KOHCTpyKTOpckou mokymenrtanuu. [IpaBuna u ['OCTer.
OcHoBHast Haanuch KOHCTpykTOopckoro ueprexa no ['OCT. JIlunuu, paspesbl u
CEUCHHsI, BEICTaBJIeHUE pazMeToK. OOIue MPUHIUITEI PaOOTHI CO CTICTU(PUKAITUIMHU.
Pa3zpaboTka crienudukainmnm K acCOIMaTUBHOMY YepTexKy. BO3MOXHOCTH peiakTopa
cnenudukaruit KOMITAC-3D.

[IpakTuka. Co3gaHue acCOIMaTUBHOIO YepTexka Mo cOopodyHbiM 3]I MoaessiM.
Odopmnenue no I['OCTy. Coznmanme cnenuduxkanun wmoaenu. Iloctpoenue
TPEXMEPHBIX MO/IeIeH, CKOHCTPYUPOBAHHBIX MO 3aJaHHBIM YCJIOBHSIM.

Tema 2.5. Metannokoncrpykuun B Kommnac 3D. (6 yacos).

Teopus. OOume cBeIeHHS O NPWIOKEHUH «MeTaTTIOKOHCTPYKIIUM.
TpexmepHslii kapkac. THCTpyMEHTHI 1Sl TOCTPOEHUST paMOK, KapkacoB. Co3naHue
OTBEpPCTHUH, TUTACTHH, TIa30B. PenakTupoBanue M u3MeHeHHE 00BeKTOB. CBapHbIE
1111:33¢

IIpaktuka. IloctpoeHue cromna, cCTyna, Kapkaca cCTeJulaXa, JIECTHHIIBL,
TYpHUKA U T.]I.



Tema 2.6. O0001IeHne 3HAHMI TI0 pa3aenay (2 yaca).

IpakTnueckas padora: coznanue 3] Moaeny No TEXHUIECKOMY OIMCAHUIO,
co3gaHre cOOPOYHOro YepTeka Mo MOJICNIU U creludUKaIuu.

Paznen 3. OoGopyaoBanue u mnporpammbl qiasa 3/ mewaru. 3D
ckanuponanue (10 yacoB).

Tema 3.1. Texnonorus 3D-neuatu. Hacrpoiika nporpammsbl —cJiaiicepa
1J1s1 (popMHUpoOBaHUA g-KoAa (2 yaca).

Teopusa: Buaet 3D mnpunTepoB, Mmapku npuHTepoB FDM  neuatw.
OcobeHHoCTH KOHCTpYKIHMH. Y cTporicTBo 3D-npunTepa. OCOOCHHOCTH TIeYaTH Ha
AKCTPY3UOHHOM MpPUHTEPE (TMOJIOCTH, HABECHI, TOYHOCTH). TUMHYHbBIEC OMIUOKU MPHU
3/ neyatu. Murepdeiic mporpamm-ciaiicepos. [lanens unctpymentos. [lapameTrpor
IPOrpaMMBbl, BIUSIOIIME HA KAYECTBO NIEYATH: PETPAKT, TEMIIEpATypa, BbICOTA CJIO,
MOTOK, F00Ka, KaitMa 1 noasioxka. [loaaepkku, 3anoHeHue.

[Ipaktuka. Hactpoiika nmpunTepa i nedatu. OTpaboTka HaBBIKOB 3aMEHBI
IJIaCTHKA, HACTpoWKa WHTepdeiica B 3aBUCUMOCTH OT BUJa IulacThka. Pa3bop
TUMAYHBIX onOoK ripu 3] neyaTtu Ha npaktuke. HacTpoiika nporpamMmbl-ciaiicepa
qutst medatu. OTpaboTKa HABBIKOB HACTPOMKHU MPOTrpaMMBbI — craiicepa.

Tema 3.2 Hactpoiika u o6cayxuBanue 3/l npunrepon (2 yaca).

Teopusi: Kamubposka 3] mpuntepa. 3amena miactuka. OOCTyKHUBaHHE
MPUHTEPA: OYUCTKA pabOYero cToJia, OUUCTKa COIIa, CUCTEMBI 00AyBa. PacxoaHbie
3amvactH 3/ npunTepa. Perynuposka nmapametpos 3/ npunTepa.

Tema 3.3. 3/ ckanep, mpuHUMN PadoThl. TeXHOTOrMH TPEXMEPHOIo
ckanupoBaHus. [Iporpammuoe odecneuenue 151 3D Ckanepa. (2 yaca).

Teopus. Uto Ttakoe 3D ckanep, mpuHUUN pabOThl. MeToabl TPEXMEPHOTO
ckanupoBanus. Mcrtopusi mnosiBnenus. Buawsl ckanepoB. I[lpunnun pabotsr 3d
ckanepa. beckonraktubie 3d ckanepsl. TexHomoruu 3D ckaHupoBaHUs. AKTUBHBIN
MPUHLUI u3iTydyeHus. [lacCUBHBIA NPUHLMI U3Ty4EHUs. Y CTPOWCTBO U IPUHIIUII
pabotel 3d ckaHepa mo cucreMe OECKOHTAaKTHOTO MAacCUBHOTO CKaHWPOBAHUSL.
[Iporpammuoe obecneuenue 3D ckanepa. OCHOBBI pabOTHI B Tporpamme st
ckanupoBanus. OcobennocTr u napamerpsl 3D-ckanepa. TpeboBanust kK 00beKTaM
ckaHupoBaHUsA. OCHOBHBIE UCTOYHUKH IITYMOB U BO3MOYHBIE TOMEXHU, HETOYHOCTH
CKAaHUPOBAHUSI.

[IpakTuka. OTpaboTKa HABBIKOB UCIIOIL30BaHUs ckaHepa. HacTpoiika kamep.
OmnpeneneHue MpaBWIBLHOTO paccTossHUsS 10 00bekTa. [IpoOHBIN ckaH, HacTpoKa
oOnacTu ckaHnupoBaHusa. PaboTta B mporpamme Jjisi CKAHUPOBAHUSI, CKAHUPOBAHUE
00BEKTOB

Tema 3.4 Oopab6oTka (aiiioB mocjie ckanupoBanus (2 yaca).

Teopus. OOmas napopmaius 0 MOAroToBKe Mojenu K padore. [Toaroroska
MOJIENHN I pa3HbIX TexHojorui 3D neyatn. CkaHupoBaHuEe 00BEKTA C PA3ITAYHBIX
pakypcoB. O0paboTKa 1 CIIMBKA MOJYYCHHBIX CKAHOB, TIOCTPOCHHUE SIUHON MOIETN
B (hopmate STL.

[TpakTtuka. Co3znanue paznuunbix 3J[ moaenit mpu nomotu 3 /] ckanepa.

Tema 3.5. O0600meHue 3HaHNi Mo pa3aeny ( 2 yaca).



[Ipaktuka. Pa3pabotka u cozmanume 3D wmomenu ¢ momomisio CAIIP
nporpammsl u 3J1 ckaHepa.

Paznen 4. [Ipoextnl (34 yaca)

Tema 4.1. C yero naunHaercsi npoekt? (2 yaca).

Teopusa. C dero nHaumHaeTcsi npoekT? TpeboBaHusi K MPOEKTHON padorte.
Boi6op u oOocHOBaHME TeMbI MpoekTa. Pa3paboTka ujed s MPOEKTUPOBAHUS
Mozesel Maketa. M3ydeHue MaTepuaioB MO TEME NPOEKTa (MCTOpHUS, IPEIAbLAY I
onbIT paboThl). Llenb, 3axaun, sTansl U CIOCOOBI PELICHUS.

[lpaktuka: WanuBuayaneHass paboTa HaJ MHUHU-TIPOEKTOM: MMOAOOp
MAaTEPUAJIOB [0 TEME, CO3/IaHUE 3CKU3a, 3 /] Moaenu, neyarsb.

Tema 4.2. IIpoekT «CTpouTeibHOE MaKeTHpPOBaHue» (4 yaca).

Teopusi.  Dkcreppep  AOMa,  apXUTEKTypHbIE,  TU3aHHEPCKUE U
KOHCTPYKTOPCKHUE MIPOEKTHI, aTalITHPOBAHHBIEC K TIEYATH MAKETBI JJIs1 U3TOTOBJICHUS
KOTOPBIX UCIONB3YIOTCA 3D-NpUHTEpPHI.

[Ipaktuka. Pa3paboTka scku3a MHAMBUAYAJIHLHOTO MPOEKTa MO 3aJaHHOU
TeMe, co3ganue u mnedarb 3J] monmenu. COopka, mocrobpaborka. Coznanue
cbopouHoro yeprexka npoekta. [IpeseHrarus paboThl.

Tema 4.3. Ilpoekt «IIpukiaaanoii nu3aitn» (6 yacos).

Teopusa. DneMeHThl HHTEpbepa, Au3ailH OBITOBBIX MIPEIMETOB, KOIUU
XYyJ10’)KECTBEHHBIX O0BEKTOB UCTOPUH, CKYJIBITYPHI.

[IpakTuka. Pa3paboTka 3cKkv3a WHAMBUAYAIBHOTO MPOEKTa MO 3aJaHHOU
Teme, co3fganue u mnedarb 3J[ momenu. CoOopka, moctoOpabotka. Co3naHue
cOOpOYHOTro yepTexa npoekta. [IpeseHtarus padoThl.

Tema 4.4. IIpoekt «Kocmoc. Kocmunyeckne anmapatsd» (6 yacos).

Teopus. M3 crpanmuku ucropuu. llepBblli mojer yenoBeKa B KOCMOC.
Kocmuueckne kopalnu, uX BUIBI, CTpOCHHE, MpuUHIMN paboThl. Kocmuueckue
anmapartbl 1 000pyJ0BaHUE, NX HA3HAUCHUE.

[IpakTuka. PaspabGorates 3]l Mojaenb KOCMHUYECKHX ammapaToB pPa3HOIO
Ha3HAYECHUSI.

Tema 4.5 IIpoext «Mexanunka B Kommnac 3/1» (6 uacos).

Teopusa. IIpoextupoBanue ¢ komiiektoM KOMITIAC-3D: MexaHuka.

OntuManbHOE  MCHOJB30BAHUE  HMHCTPYMEHTOB KOMITAC-3D  mnpu
MPOCKTUPOBAHUM BCEBO3MOKHBIX MeXaHU3MOB. [IpoekTupoBaHHME MEXaHUYECKUX
nepeaay.

[Ipakrtuka. [IpoextupoBanue 3 /] Mojenu peaykropa, BajJoB U T.I.

Tema 4.6. KoJuleKTHUBHBII NMPOEKT (CO31aHHE MAaKeTa) HA CBOOOIHYIO
Temy. (6 4acoB).

Teopus. MaketupoBaHue. Itanbl pa3paboTku MakeToB. Dopma pabOTHI:
KOJUICKTUBHO-VUHIUBUIYaTbHAS. Pacripenenenue NEeSATENHHOCTU MEKITY
YYaIMHUCS.

[Ipaktuka. Paspabotrka 3D-momenu mnpoexkToB Ha BbIOOp. Pazpaborka
ACKU30B, 3 /] MOjieneil 37IeMEeHTOB KOJIJIEKTUBHOTO TIPOEKTA, IeuaTh U cOOpKa MakeTa



B eauHOe 1ienoe. [IpoekThl MOryT OBITH HampuMep Ha Temy: «l 0poj, K KOTOpOM s
KUBY», «/lerckas mmomaaka», «llapk otapixa» u T.4.

Tema 5.7. O60011eHne 3HAHUI 110 pa3aeny ( 4 yaca).

[Ipaktuka. Pa3zpaboTka mpoekta «YCTpoWCTBa — MOMOIIHHUKHY. 3aliuTa
MIPOEKTA.

Paznen 6. Oouumii pazaen (12 yacos).

[ToaroroBka k artectanuu y4yammxcs. O60011eHrne 3HaHU| 10 TPOIIEHHBIM
pazzenam. ATTecTalusl y4alluxcs 3a nojiyroaue. TecTupoBaHHE M MpPaKTHYECKas
pabora. IlpoBeneHne TEMaTHYECKUX MEPONPHUATHI. YYacTHE B KOHKypcax
pPa3IMYHOrO YPOBHSI.

HUtoroBoe 3ansarue. IlogBenennme wuTOroB paboThl y4eOHOTO Troja.
Harpaxxnenue no pesysiabpTaTam roja.

Ilnanupyemble pe3yJbTaThl 00y4eHUs

B obnracmu pazeumus nuunocmuoti cghepul yuauje2ocs

- Oyner cdopmupoBaHa UEIEYCTPEMIECHHOCTh U PE3yJbTaTUBHOCTH B
MpoIIeCcCe PelIeHUsl YUYECOHBIX 3a/1ay;

- OyayT copMHUpPOBaHbI HABBIKA KOMaHIHOM pabOThI HAJ TPOCKTAMH;

- OyzaeT chOpMUPOBAHO YYBCTBO OTBETCTBEHHOCTH BO BPEMSs MOATOTOBKHU U
3aIUTHI TPOEKTOB.

- OyZIeT pa3BUT TBOPUYECKUIN MOTEHIIMAJ, TPOCTPAHCTBEHHOE BOOOpaKEHUE U
MU300pETaTEeIbHOCTD yUaluXCsl

B obnacmu pazeumus memanpeomemmvix ymeHui

-Oy/ZIeT aKTUBU3UPOBAHA T[IO3HABATEIbHAS JCATEIBHOCTU YYAIIUXCA U
MIPOCTUMYJIHPOBAHA TBOPYECKAsI M300PETATEILHOCTH;

- OyayT pa3BUTHl HABBIKM MOJEIUPOBAHUS, TMPOCKTHON JESITEIBHOCTH,
HaBBIKU PaOOTHI B TPEXMEPHOM IpapUUIECKOM PEIaKTOPE;

- Hay4aTcsi CaMOCTOSITEJIbHO ONPEENATh 1[eJId CBOEr0 00yUeHHUs], CTAaBUTh U
dbopmMyIUpoBaTh 1151 ceOs1 HOBBIE 3a/1auy B yueOe 1 O3HABATEIbHOM eI TEILHOCTH,
pa3BUBaTh MOTUBBI U UHTEPECHI CBOEH MO3HABATEILHON JEATEIbHOCTHU:

-OylyT pa3BUTHI CIIOCOOHOCTH PEIIATh CTPATETUUECKUE 3a/1aUH.

B obnacmu npeomemnulix 3nanuti u ymenuu

06yOoym 3uams:

- BO3MOYKHOCTH NIpujIokeHu# n ononmoreku «Kommac 3Dy;

- rexHosoruto 3 /] ckanupoBanus, mpuUHIKUIBI padboThl 3] ckaHepa;

- TEXHOJIOTHIO MPOeKTHpoBaHus B 3D cuctemax, npaBuiia, METObI U TPUEMBI
115t peanu3anuu 3D npoeKToB;

0yoym ymems:

- wucnonb3oBath anuManuio Kommac 3D mns memoHcTpamuu  paOoThI
MEXaHU3MOB, JIBUJKCHUST MOJIEIICH;

- co3/1aBaTh COOPOUYHBIC YEPTEKH, COCTABIIATH CIEIU(UKAIUIO;

- HaCTpauBaTh KA4ECTBO TeYaTu U 00CIykuBaTh 3 J| npuHTEpHI;

- UHTETPUPOBATH IOJTYUYCHHBIC HABBIKH, COBMECTHO C KOHCTPYKTOPCKHUMHU

HaBbIKaMM NPCAbIAYIIHUX JICT O6y‘ICHI/I$I, AJIs1 BBITIOJIHCHUA TBOPUCCKUX ITPOCKTOB.
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KAJIEHJAPHBINA YYEBHBIN I'PA®UK

Ton
oOyueHus

Jara
Hayaja
3aHATHN

Hara
OKOHYAHHUSA
3aHSATHHI

Kommuect
BO
y4eOHBIX
HEZCb

Koin-Bo
y4eOHBIX
oHEN

Pexum
3aHATHUU

Cpoku
MIPOBEACHUS
MIPOMEXKYTOYH
Ol aTTecTaluu

01
CeHTS0ps

1 rox

31 maga

36

72

1 pa3 B HezeI0
o 2 4Jaca

| momyronue -
10-20 nexabps

Il monyronue -
¢ 25 anpens 1o
10 mas

YCJIOBUSA PEAVINBALIMU TPOI'PAMMBI

ITomemenue

Vue6Hublii kabuneT u3 pacueta 3 M> Ha 1 pebenka. [lomemenue s
3aHSATUH CyXO€, JIETKO IPOBETPUBAEMOE, XOPOIIO OCBELIEHHOE, 0€3
NOJICOOHBIX IMOMEUIEHUH (He SBIAIOTCA HEOOXOAUMBIMU IS
peajin3aly IporpaMMal).

Oo0opynoBanue

[TapTsl, CTYNBS JOIKHBI COOTBETCTBOBATH POCTY M BO3pACTy
Komnbrorepnslie cTossl, kpecaa — 10 mryk

HIxagbl, DOIKU 151 XpaHEHMS,

MarHuTHO-MapKepHas I0CKa ¢ MECTHBIM OCBEIICHHEM
[Tonku nns pazMerieHust paboT yyaruxcst

Crennpl Ui pa3MenieHns THPOpMauu

Texauueckue
cpeacrsa
00yueHust

KomnbroTep Ui JIE€MOHCTpalMM — YHUBEpPCAIbHOE YCTPOICTBO
o0paboTku nHpopManuy;

IIpoekTop — paauKanbHO MOBBIIIAET YPOBEHb HATJSAHOCTU B paboTte
nexarora u s pexTUBHO WCIIOJIb30BaTh METOJINYECKUE
BHJIEOMATEPHAIIBI.

Komnbroteps! wim HOYyTOYKH ¢ 64- i 32-paspsaaoi OC — 8 mryk

3 D npunTep — HE0OX0AUMO 8 HIT.

3aTo4Hasi MalIMHKa JJIs TOCTOOpadOTKHU MOjenei-2 1iT.

I'paBep ans moctobpaboTKy neTaneit — 2 mrT.

Ha6op nanduneit — 4 mr.

[Tnactux ans 31 mpuHTepa B KaTymIKax.

Bokcbl 1151 XpaHeHUs MIaCTHKA.

Iepexoauuxu i CD kapTel

CeteBoil GUIBTp 711 NOAKIIOYEHHSI 5 TPUHTEPOB

Y4eOubIii
KOMILJIEKT
KaKI0r0
o0y4arouerocst

Ha

Terpanp, muHelika, pyuka, KapaHAall, JaCTUK, IIUPKYJIb.

Bokopessbr, kycauku — 8 miT.

[Munner — 8 mrt.

HITaHreHIUPKYIh SJIEKTPOHHBIN-8 mIT.

HInudosanpnas Oymara, ket MomeHT-kpuctamul/ KocModeH ais
CKJICMBaHUS M MEJIKOTO PEMOHTA HalleYaTaHHBIX U3JICIHI.

HNudopmanu MaTepuaibHO-TeXHHYECKOE 00ecrieyeHue

IIporpammHusblie
cpeaAcTBa

OHHOA

» Omneparmonnas cucrema MS Windows 10; MS Windows 8.1; MS
Windows 7 SP1.

» MHTerprpoBaHHOE OPUCHOE MPUIOKCHHE

= CAIIP Kommac -3D V21-22.

= J1O 3D npuHTepa
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Metoauueckunii u | O6s3aTeNbHO HANUYHUE JIOKATHHON CETH U JOCTyMa K cetu MHTepHerT.

y4eOHbIit e TexXHOJIOTMYECKHUE KapThl.
MaTepuall e Uucrpykiuu o 3D MOaenupoBaHHIO B 3JICKTPOHHOM B OyMaKHOM
BUJIE.

e OOyuaromye BUJCOPOTUKH.
o [Ipesenrauuu. Harnsanele nocoOusi, nuTeparypa, Y4eOHBIM U
pa3naToyHbId MaTepua, BUJCOPOIUKH

KanpoBoe o6ecnieuenue | [leqaror nomomHuTensHOro oOpa3oBaHus, 0Opa3oBaHHE BHICIICE,
BhICIIIEH KBaJU(UKAIIMOHHOM KaTeropuu.
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®OPMbBI ATTECTAIIMA U OHEHOYHBIE MATEPHUAJIBI

IIpomexyTOUHast arrecTalys U TEKYIIUHA KOHTPOJIb IO porpaMMe « OCHOBBI
3D MonennpoBaHus» MPOBOAUTCS B COOTBETCTBUH C IIPOBOJUTCS B COOTBETCTBUHU C
[lonoxenueM O TOpAJKE TEKYLIEro KOHTPOJS KayecTBa MPOXOKICHUS
JIOTIOJTHUTEIBHBIX 00IIe00pa30BaTEIbHBIX MPOrPAMM, TPOMEKYTOUHOM aTTECTALlUN
yuamuxcst MBY 10 «CHOT», yTBepKIeHHBIM TPUKa30M JupekTopa oT 26.01.2021
Nell.

Jlnis ompeneneHusl pe3yabTaTOB OCBOEHUS 00pa3oBaTENbHOW MPOTrPaMMBbl
UCITIOJIB3YETCSl CUCTEMA KOHTPOJIS, KOTOpas MpeayCMaTpUBAET MPOBEPKY YPOBHS
IIOATOTOBKH y4alllMXCs Ha BCEX JTallax.

BxonHoi1 koHTpoJib. L{e1h BXOJHOTO KOHTPOJIS HA IIEPBOM oy OOydeHus —
OLIEHKA OOILEro ypoBHS MOATOTOBKH Ka)J0ro peOEHKa W TpYIIbl B LEJIOM, Ha
BTOPOM ToOAy OOydYeHHs — HaJIWYUMe HEOOXOAMMBIX 3HAaHUM M yMEHUH s
YCHEIMIHOTO OBJIAJACHUS NIPOrpaMMoi. BXOIHON KOHTPOJIb ydaluxcsl IpOBOJUTCS B
dopMe TecTHpOBaHMs, AHKETHUpPOBaHMs U cobecenoBaHus. B TeueHuwe mnepBoii
HEJENU 3aHATUN HOBOTO YYEOHOro roja, MpOBOAMTCS aHKETUPOBAHUE U MPOOHBIE
3amanus. OCHOBHOM 3a/adyeldd aHKETUPOBAHUS SIBISIETCS ONPENEIICHUE YPOBHS
MOJATOTOBKM YyYalluxcs B Hayaje Lukiaa oOyuyeHus. llenb mpoOHBIX 3agaHuil —
ONPENENNUTh CTENEHb BIJIAJICHUS HEOOXOAMMBIMH HaBBIKAMHM JJIi OOy4YeHUs Ha
KOKJIOM M3 rojloB o0ydeHus. OOIMMH LEIAMH UAarHOCTHKHU SIBJIIFOTCSI OLICHKA
COBOKYIHOCTH IO3HABATEJIbHBIX KAa4eCTB peOEHKa, TBOPUYECKUX CIOCOOHOCTEN H
YMEHHM.

Texkymmii KOHTpPOJIb OCYIIECTBISIETCS IIyTEM IPOBEPKU PE3YyJbTAaTOB
BBINIOJIHEHHS 33JaHUil MO KaXIOMy pasjieny nporpammbl. KOHTposib ycBOEHHS
NOJIYYCHHBIX YMEHUH M HaBBIKOB OCYLIECTBISETCS IIyTEM OTCIJICKUBAHMS
NPaBUIBHOCTH PELIEHUs 3a/ad I0 pa3feily. YpPOBEHb YCBOCHHSI TEPMHHOJIOTHH,
3HAHMI pa3JeioB U TEM IPOTrPaMMBbI OTCIIEKHUBAETCS B PE3yJbTaTe TECTUPOBAHUS,
TEOPETUYECKUX 3aYETOB Y MOHATHUMHBIX TUKTAHTOB. [IpoBOASA TEKYIIUI KOHTPOJIb,
neJaror MMeEeT BO3MOXKHOCTh OLEHHUTh KaueCTBO BBINNOJHIEMON paboTHhI,
aKKypaTHOCTb, TOYHOCTb. B xome ¢ukcupyercs ypoBEHb NPAKTUYECKOU
NOATOTOBKM YYallIMXCs, YTO JAeT MEeNarory BO3MO>KHOCTb BHECTH KOPPEKTHUBBI,
ONPEAEIUTh KOMY HY’KHAa KOHKPETHAs TOMOILb B TOM WJIM HHOM BUJI€ PAKTUYECKOM
paboTHI.

[IpomexxyTouHast aTTecTauusi MPOBOAMTCS KaK OLEHKa pPe3yJIbTaToB
oOydeHMsl ydyammxcs 3a Kaxnaoe mnoayroaue. IIpomexyTodyHas arrectanus
yyalxcs NpoBOAUTHCA B (hOpME TECTUPOBAHUS, MPAKTUYECKON pabOThI, IK3aMeHa
U Ap. Pe3ynpTaTel MpOMEXYTOYHOW aTTECTALMU y4YalUXCsl OLIEHHBAIOTCA TaKUM
o0pa3oM, 4YTOOBI MOXXHO OBUIO  OMNPENENIUTh: HACKOJIBKO  JOCTUTHYTHI
IPOTHO3UPYEMBIE PE3yJIbTaThl JOMOJHUTENbHON 00pa30BaTeIbHONW MPOrpPAMMBI
KaKJIbIM y4dalmMmcs; HOJIHOTY BBIIIOJIHEHUS JOTIOJTHUTEIBHON
o011e00pa3oBaTelbHON  MPOTPaMMBbl;  PE3YJIbTAaTUBHOCTh  CaMOCTOSITENIbHOM
NeATEIbHOCTH Yy4alllerocsi B TEUYEHHE BceX TOoJ0B oOydeHus. Pe3ynbrarsbl
(bUKCUPYIOTCA B MPOTOKOJIE PE3YIbTATOB aTTECTALIMH, YUAIIUXCS 3a MOJIYTrOANE U B
OLICHOYHBIX JIUCTax Mo rogam oOyueHud. [Ipu arrectanuu oOydaronmmxcst MOTYT
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OBITh 3aYTEHBI PE3yJBTAThl y4acTUS B KOHKypCaX M COPEBHOBAHUSX Pa3HBIX
yYpOBHEM (TBOpUECKOE o0beIMHEHUE, TOPOJICKOM, PEruOHAJIbHBIMN,
MEKpEruoHaIbHBIN, BCEPOCCUNUCKUHN, MEXTYHAPOIHBIN ).

[To oxoHYaHUM 00Y4YEHUS IO TPOrpaMMe YHaIIUMCS], YCIIEITHO 3aKOHYUBIIINM
oOydeHue, BbIIaeTCs IOKYMEHT (cepTudHUKaT), yCTAaHOBICHHOTO 00pa30BaTeIbHBIM
yupexaeHuemM o0pasiia 0 TOM, 4TO y4allrecs Ipouu o0ydeHue mno nporpamme. B
JIOKYMEHTE YKa3bIBAIOTCSl CIUCOK H3YYEHHBIX TEM, JOCTHKEHHUS ydallerocs 3a
nepuo 00ydeHus 1o mporpamme.
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XapakTepuCTHKA OLIEHOYHBIX MATEPHAJIOB.
IlepeyeHb TMArHOCTHYECKOT0 HHCTPYMEHTAPHS JIJIsl OCYIIECTBIEHUSI MOHUTOPHHTA IOCTHKEHHS YUAIIIMMHUCS NJIAHUPYEMBbIX Pe3yJIbTaTOB

N ®opmbl
JlnarnocTuyeckui
Buani . buxkcanum u
IInanupyemMble pe3ybTaThl Kpurepun onenuBanus KOHTPOJIs1/TIPOMEKYTO WHETPYMEHTAPUM | -0 eskuBan
YHOI aTTecTAlUH (opMbi, MeToOLL, usi
AMATHOCTHKH)
pe3yJbTarTa
JI| ChopmupoBaHbl CdopmupoBaHsb! L1e1€YCTPEMICHHOCTh U Habmonenue na Habmonenue.
U | LEJIeYCTPEMIIEHHOCTh U PE3YIBTaTUBHOCTH B MPOIIECCE PEIICHUS 3aHATHUSX YUYacTHE B
Y | pe3yIbTaTUBHOCTH B IpoLecce | Y4eOHBIX 3a/1ad. COIHMATTLHO-3HAYUMBIX
H | peleHus: yueOHbIX 3a/1a4. MEpPOMPHUATHSIX B
o TEYCHHE yU4eOHOT0 roja
¢ | ChopmMupoBaHbl HABBIKU YMeHne opranu3oBbIBaTh yueOHOE AnxkerupoBanue onun | HaGmonenue
T | KOMaHJHOM paboThI HAZ COTPYJTHUYECTBO 1 COBMECTHYIO pa3 B TOJ: B CEHTAOpE U
H | IPOCKTaMHU. NesITeIbHOCTD; B Mae
bl paboTaTh HHIAMBUYATHHO U B TPYIIIE:
e HaXOJUTh 00IIee PEIICHUE U Pa3peiaTh
KOH(MIIMKTHI HA OCHOBE COTJIACOBaHUS
MO3ULMNA U YYETA UHTEPECOB;
p dbopMynupoBarh,
e apryMEHTHPOBATh U OTCTAaWBaTh CBOC MHEHHUE
3 (yueOHOE COTPYIHUYECTBO)
Y | ChopmMupoBaHo 4yBCTBO B teuenue yaeOHOTO HaGnronenue
JI| OTBETCTBEHHOCTH BO BpeMs rojia Ha 3aHITHIX
b | TIOJATOTOBKH U 3alTUTHI
T | IPOEKTOB.
a | Pa3BUT TBOpPUECKU MOTEHIINAT B Teuenue yuebHOTrO Habmonenue
T | oOyyaromumxcs, rojia Ha 3aHsITHSIX,
bl IPOCTPAHCTBECHHOEC MEPONPUATUAX
BOOOpaskeHUe U
M300pETaTEIbHOCTD
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MEXaHU3MOB, JIBHKCHHS
MOJIEIIEN.

YMCHHAMU U HABBIKAMMU.

M AxTHBHa NO3HaBaTeIbHAs - Tekymmii KoHTposIb IO | TeMaTuueckue
€ | JeATEeNbHOCTH yJaluxcs u TeMaM IIPOBEPOYHBIE
T | TBOpUECKas paboTsI
a | 1300peTaTeIbHOCTD.
11| Pa3BUTLI HaBBIKOB - B teuenue yueOHOTO HaGmronenue.
P | MOAENUpPOBaHUs, IPOEKTHOM rojia Ha 3aHsTHSIX,
€ | JesTeIbHOCTH, HAaBBIKOB MEPOIPUITUSIX
A | pabOTBI B TPEXMEPHOM
M| rpaUyecKOM peaaKTope.
e | CaMOCTOATENBHO ONMPEAENATh | -  MOKET aHAM3UPOBAThH CYLIECTBYOIIUE 1 B Teuenue yueOHOTO HaGmoenue.
T | LIeJI CBOEro 00y4eHus, TUIAHUPOBATh OYIyIIMe 00pa30BaTeIIbHbIC rojia Ha 3aHITHSIX,
H| cTaBUTh U GOPMYIMPOBATH IJI | pe3y/bTarhl; MEPOTPUATHIX
bl ce0sl CTPATErHYECKHE 3a/1a9M B | -  peHTH(MIMPOBATH COOCTBEHHbIE IPOOIIEMBI
€ yT-I€6C U TI03HABaTCIbHOU U OIPEAEIIATH IVIABHYIO Hpoﬁ_]]eMy;
ACATCIIHOCTH, Pa3BUBATD - MoOKeT BbIIBAraTh BEPCUU PELLICHUS
MOTHBBI ¥ HHTEPEChI CBOCH npo0IIeMBl, (POPMYITMPOBAThH THUIIOTE3HI,
TI03HABATEIbHOH MIPEABOCXUIATH KOHEUHBIN PE3y/bTarT;
ACATCIILHOCTH. - MoseT CTaBHTh LEJIb JESTELHOCTH Ha
OCHOBE OTPE/IENICHHOMN TPOOJIEMBI
CYLLECTBYIOLIMX BO3MO)KHOCTEH;
- Moxer popMynupoBath yueOHbIE 33/1auH Kak
IIary JOCTYKEHMS TTOCTaBICHHOM 1SN
JESATENBHOCTH;
1| 3raeT BO3MOXKHOCTH 5 6aJuIoB - PEryJsIPHO UCTIOIb3yeT B Teuenne yuebHoro Habmronenue. Kypnan
P | IpuioKeHnit 1 OUOIMOTEKN BO3MO>KHOCTH MPUIIOKEHUHN 1 OMOIUOTEK B roJia Ha 3aHATHUSIX. yueTa paboThl
e | Komnac 3/ mporecce y4eOsnl nejgarora
a 3 Oaruta — UCTIOIB3yeT TOJIBKO MO TIOJICKA3Ke
M nezarora
e | YMeer ncronab30BaTh 5 6anoB - 0OCBOMM IpakTHUeCKH Bech 00beM | Tekymuit kontpons o | IlpakTuueckas Kypnan
T | anumanuio Komnac 3D nns 3HaHUI 110 AaHUMAIIUH, UCTIOJIb3YeT pazneny «lIpunoxenus | pabora. yueTa paboTbl
H | JIEMOHCTpaluu paboThl crelHalbHble TEPMHUHBI U OBJIa/I€] BCEMU Komnac 3D» nejarora
bl
e
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4 6amna - 00beM YCBOCHHBIX 3HAHUUN
cocTaBisgeT 0ojee Y2 ¥ coueraeTcs
CHeIHalIbHAs TSPMHUHOJIOTHS ¢ OBITOBOM,
paboTaeT ¢ MOMOIIBIO TIEIarora BhIMOIHSET
3aJIaHus 110 00pasiy

3 Gamia - OCBOCHO MEHee 2 00beMa 3HAHUM U
pebeHOK n30eraeT UCIOJIb30BaTh
CTCLUATBbHBIC TEPMUHBI, B COCTOSIHUN
BBITIOJTHUTD JIUIIb MPOCTEHIIIHE
MIPAKTUYECKHEC 3a/IaHuUs

3

YMeer co3naBath cCOOpPOYHBIC CaMocCTOsATENBHO CO3/1aeT COOPOYHBIC Texkymuit kouTposb o | [Ipaktuyeckas Kypuan
YEePTEKH, COCTABIISATH YEePTEXKH 10 TPEM BUAM, BHICTABIISICT BCE pasneny «lIpunoxkenus | pabora ydeTta paboThl
cnenuduKaIueo. HEOOXOUMBIC pa3Mephbl. Y MEET COCTaBIIATh Kommac 3D» megarora

crienduKanuio - 5 6amioB. BemonHseT ¢

HE3HAUYUTEJIHLHOM IMOMOIILIO ITefarora -4

Oaya

BeimonaseT 50 % paboThl 10 cO3/1aHUIO

yepTexa u cnenudukanuy - 3 6amna
YMeer HacTpauBaTh KaueCTBO CaMocCTOsATeIbHO HACTPAUBAET MPOTpaMMy Tekymuii kKoHTposb 0 | TecTupoBanue, Kypuan
nevyaTu U o0CIykuBath 3 /[ JUISL TIOATOTOBKHY 3aaHuM JIJIs TT€YaTH, pasneny MPaKTHIeCKast ydeTta paboThl
MPUHTEPHI. BBICTABIIET TApaMETPhI NIeYaTH, yMeeT «O06opynoBaHue u pabota mearora

HACTPaWBaTh 31 IPUHTEP, YCTPAHATH MEIIKHE | TIpOTpamMMbl 1uist 3 /]

HEJIOYCThI, MCHATH IUIACTHK - 5 OaJlIoB. TIeYaTH

BrimmonHsaeT ¢ HeE3HAYUTEIHLHON ITOMOIIBIO

nexarora -4 6amia

Breimonasier 50 % onepartiuit Mo moAroToBKH K

rmeyaTu - 3 6ajna
3Haet TexHonoruo 37 CaMocCTOsATeIbHO HACTpauBaeT NporpamMmmy Texymuit koHTposb o | [IpakTuueckas Kypuan
CKaHUPOBAHUS, TPUHIIUIIBI JUISL CKAHUPOBAHMUS, BBICTABIISIET BCE pazneny «3D pabota yueTa paboThl
paboTtsr 3] ckaHepa. HEO0OXO0IUMBIC TTapaMeTPhbl CKAHUPOBAHHSI, CKaHHUPOBAHHE) rejarora

yYM€EET HacTpanBath 311 CKaHep,
KOPPEKTUPOBATh MOJYYEHHYIO MOJIEINb - O
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0asnn0B. BEIIOIHSIET ¢ HE3HAUNTEIHHOM
IMOMOIIBIO TIefarora -4 oamia
Bemonaser 50 % oneparuit mo 3D
CKaHMPOBAHUIO - 3 Oana

3HaeT TEXHOJOTHIO 3HaeT TEXHOJOTHUIO TPOEKTUpOoBaHus B 3D Tekymmit kouTposis o | [IpakTuyeckas Kypnan
npoekTupoBanus B 3D CUCTEMAaX M YMEET UCII0JIb30BaTh paBUIa, pazneny «IIpoekTbi» pabora, 3amuTa yudeTa paboTbl
CUCTEMax U yMEET METO/JIbI U TIpHEeMBbI AJis peanu3anuu 3D MPOEKTa nejarora
HCI0JIb30BaTh IIPABUJIA, IIPOEKTOB.

METO/IbI U IPUEMBI JJIs1

peasinzauuu 3D poeKToB.

YMeeT UHTEerpUpoBaTh Mosxet camoctositensHO BoIoNHATE 90-100 | Texymuit kontpons o | [IpakTudeckast Kypuan
[I0JIy4YE€HHbIE HAaBbIKU, % Bcex onepauuii o 31 MoeIMpPOBaHUIO, pazneny «IIpoekTbi» pabota, 3amuTa yueTa paboThl
COBMECTHO C M0JIb30BAaThCA HHCTPYMEHTAMH U MPOEKTA. nejarora

KOHCTPYKTOPCKMMM HaBbIKaMU
IPEbIAYIINX JIET 00y4eHUs 110
nporpamMmme «OCHOBBI 31
MO/JICJIIMPOBAHUS JJIS
BBITIOJTHEHUS TBOPUECKUX
IIPOEKTOB.

BO3MOXXHOCTSIMU Tiporpammbl Komnac 3 /1,
UCIOJIb3YET 3HAHUS MOJTYYCHHBIE B IpOIlecce
oOyuenus B mporpamme «OCHOBBI 311
MOJIETTUPOBaHU» - 5 6anoB. BeimonHseT ¢
HE3HAYUTEJIbHOM MOMOIIBIO Nefarora -4
Oama

Beimonaser 50 % onepariuii o mocTpoeHuo
- 3 Gama
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METOJANYECKHUE MATEPHUAJIbI

Copepxxanne oOyuenuss 1o mporpamme «Jlaboparopus 3D» Brimrodaer
MPAKTHYECKYIO i TEOPETHUUECKYIO YacTH. Jl0Jsl TEOpETHIECKUX 3aHATUI COCTABIISCT
MEHBIIIYI0 YacTh OT 00mmero oobeMa oOpazoBaTeNbHON MPOTPaMMBI, HO 3TO HE
3HAYUT, 9TO TECOPHUS MEHEE Ba)KHA, YeM MPAKTHKA. BOJBIIMHCTBO 3aHSATHH HOCHUT
KOMOWHHPOBAHHBIA  XapakTep, oOOydaeMble 3HAKOMSITCS C TEOPETHUYECKUM
MaTepuajIoM, 3aTeM TIeIaror UHCTPYKTUPYET JIeTeH, KaK BBITIOJTHUTH IPAKTHUECKYIO
paboty. OOydaemble BBITIOJHSIOT PabOTy MO PYKOBOJCTBOM TEAarora, KOTOPhIA
OCYIIECTBJISICT KOHTPOJIb TyTeM HAONIOACHUS WJIW OIEHWBAaHHS pPaOOTHI TI0
OTIpEJICTICHHBIM KPUTEPHSIM, KOTOPBIC 3apaHee TOBOISITCS 10 CBEICHUS 00yJaeMBbIX.
[IpuHIIMTT TIOCTETIEHHOTO HapacTaHWS CIO0XHOCTH OCBAaMBAEMBIX TEXHUYCCKUX
OOBEKTOB TO3BOJIIET OOYYAIOMIMMCS COXPAHATh LEJIOCTHOE TMPECTABICHUE O
TEXHUKE KakK TakOBOM, Npu Bce Oosee riayOOKoMl M JeTaabHOM MIpopadoTKe
KOHKPETHBIX TEXHUYECKUX PEIICHUH.

dopma  peaaM3anMd  NPOrpaMMbl:  TPATUIMOHHAS,  BO3MOXKHO
UCIIOJIb30BAHUE JJIEKTPOHHOTO OOy4YeHHUS ¢ JAUCTAHIIMOHHBIX TEXHOJOTHUH.
JlucTaHIIMOHHBIE TEXHOJIOTHUH IPUMEHSIETCS C LIENbI0 MHANBUAYATBHOTO 00yUYeHUs
yUYaIlUXCsl, MPOMYCTUBIINUX 3aHATHUS MO O0JE3HU, WK IPYTUM MPUYMHAM, a TAKKe
B YCJOBHUSIX OTPAaHUYUTENIBHBIX Meponpusthil. JlUCTaHIIMOHHOE O00y4YeHue
OCYIIECTBIISIETCS] C IPUMEHEHHEM CEpBHUCOB ceTu VIHTepHeT:

® DJICKTPOHHAS MOYTA;
matpopma Google Kiacc;
miatgpopma Zoom;
cepBuchl Google: TOKyMEHTHI, MPe3eHTAINH, TaOJIUIIBI, OPMBI, CAaNTHI;
JIPYTUe TIOUCKOBBIC, MH(DOPMAITMOHHBIC U NMHTEPAKTUBHBIC CEPBHUCHI.

OcHoBHasi (popMa 3aHSITHII: YIPOKHEHHUS W BBITIOJHEHUE TPYMNIOBBIX H
WHIWBUTYaTbHBIX TTpakTHUeckuXx padot. [IpemnogaBanue mo mporpamMme BKITIOYAET
TpaJAuIIMOHHbIE (OpMBI PabOTHl C YyYAIIUMHCS: JICKIIMOHHBIE, MPAKTUYECKUE
3aHATHSL M CaMOCTOATENbHYIO pabotry. Bce »tu  Qopmbel mpoBoasTcss B
KOMITBIOTEpHOM  Kjacce. [Ipy w3ydeHMM HOBOTO Marepuana HUCIOIb3YIOTCS
cJIOBEeCHbIE (DOPMBI: JIEKIWA, dBpUCTUYECKas Oecena, muckyccus. [Ipaktuyeckue
3aHATHS TMPOBOASTCS IO OJHOMY 3aJlaHMI0 JJIi  BCEX  OJHOBPEMEHHO.
CamocrosiTenbHass paboTa MpeaHA3HAUCHA JI BBITOJHEHUS HHAWBHUIYAJIbHOTO
3ananusd. [Ipu peanusaium JMUHBIX POSKTOB UCIIOIB3YIOTCS (DOPMBI OpTaHU3AIUU
CaMOCTOSITENTLHOM pabOThl. 3HAYUTETHFHOE MECTO B OpraHU3aIlui 00pa30BaTEIbHOTO
mporecca OTBOAMWTCS TMPAKTHYECKOMY YYacTHIO JICTEH B COPEBHOBAHUSX,
Pa3HOOOpa3HBIX MEPOTIPUATHAX 110 3D MoaeprUpOBaHUIO.

Ha 3aHsaTHsSX UCTIONB3YIOTCS Pa3IMUHbIE Memoobl 0OYUeHUs:

®CJIOBECHBIE (pacckas, Oecena);

eHArJIsAHBIC (IEMOHCTpAIMs, MHTEPAKTUBHAS MPE3CHTAIHS, BAKTOPUHA);

® PETPOIYKTUBHBIC (BOCIIPOM3BEICHUE TIONYUYCHHBIX 3HAHUN HA TIPAKTUKE);

®[IPAaKTHUYECKHUE (YJaCTUIHO CAMOCTOSTEIFHOE MOICITMPOBAHNC);

¢ TPOOJIEMHO-TIONCKOBBIE (ITOMCK Pa3HBIX PEIICHUH TTOCTABIICHHBIX 3a/1a4);
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®METO/I TMPOEKTOB — COYETAETCS C PEMNPOAYKTHBHBIM U MPOOIEMHO-
MOMCKOBBIM METOJaMH, [IJIi 3TOr0 MCHOJB3YIOTCS HArIsAHbIE JUHAMUYECKUE
CpelicTBa 00yUYeHUSI.

Memoowl 6ocnumanus:

®MOTHBAIIMS Ha YCIIEITHOE OCBOCHUE COJIepKaHUSI yUeOHOTO 3aHATHSI,

e yOEXKICHUE B MPAKTUIECKON MOJIb3€ JOCTUTHYTOTO pe3ysbTaTta o0yueHus,

® [I0ONIPEHKE YCIEIIHOTO JOCTHKEHHUSI MOJI0KUTEIHLHOTO Pe3yJbTara,

® CTUMYJIMPOBAHHE Ha CaMOCTOATENbHYIO paldoTy, ydyacThe B KOHKYPCHOMU
NEeSATEIbHOCTH.

JIig yCHemHoN peaiu3aluyd MporpaMMbl U JTOCTHKEHUS MOJOXKHUTEIbHBIX
pe3yIbTaTOB, MPHUMEHSIOTCS CIEIYIOIUE nedazocuieckue (0bpazosamenvhbie)
MEeXHONI02UU:

® TEXHOJIOTUS] INYHOCTHO-OPUEHTUPOBAHHOTO 00YUYEHUS - CO3/IaHUE CUCTEMBI
IICUXOJIOTO-TIEIarOTUYECKUX ~ YCIOBHMM, TMO3BOJSIOUIMX pabdoTaTh €  KaXAbIM
yyaluiuMcsi B OTAEIBHOCTH C YYETOM HHAMBHIYaJbHBIX IO3HABaTEJIbHBIX
BO3MOXKHOCTEM, MOTPEOHOCTEN 1 UHTEPECOB;

©3/10pOBbeCOEPETaIOINe TEXHOJIOTUN — 3aHATHS CTPOSITCS TaKUM 00pa3oM,
9TOOBI MUHUMH3UPOBATh HATPY3Ky HA OPTaHU3M M MCUXHUKY PEOEHKA, H TIPH ITOM
100UThCs 3P PEKTUBHOTO YCBOEHUS 3HAHUIA;

® TEXHOJIOTMH PA3BUBAIOLIETO OOYUEHHUS - 3aHATHE UMEET TMOKYIO CTPYKTYPY,
OpPraHU3YIOTCA JUCKYCCHM, CO3JAr0TCsl NpobOiieMHble cuTyauuu. [IpuBercrByercs
MHTEHCHUBHAsI CAMOCTOSITENIbHAS IEATEIbHOCTD YUalllUXCsl, KOJJIEKTUBHBIN MOMCK Ha
OCHOBE  HAOJIOAECHUS, BBIICHEHMS  3aKOHOMEPHOCTEHM,  CaMOCTOSITENIbHOM
(dbopMynupoBKu BbIBOJOB. CO37al0TCSl MEAArornyeckue CUTyalud OOILIEHUs Ha
3aHATUM, TO3BOJISIOLIME  KaXAOMY  YydallleMycsl THpOSIBUTh  WHUIMATHBY,
n30MpaTEHHOCTD B CIIOCO0aX PabOTHI;

¢ TH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH;

eNpOEKTHasd (TBOpYECKAsl) TEXHOJOTUs — OOydYarouuecss BBIMOJHSIOT
KOHCTPYKTOPCKHE TBOPYECKUE MIPOEKTHI € MOCIEAYIOIIEH UX TPE3ECHTALUEH.

®TECTOBbIE TEXHOJOTUM - [0 OKOHYAHUM OINPEACIIEHHOro pasjena
IPOBOAUTCA MPOBEPKA 3HAHUMN, YMEHUH, HABBIKOB yUalIXcsl 00bEAMHEHNUS;

® IUCTAHIIMOHHBIE TEXHOJIOTUM OOY4YEeHHUS] - TPUMEHSIOTCA C LENbI0
WHIMBHUIYAIBHOTO O0OYUYEHUS YUaIIUXCsl, MPOIMYCTUBIINX 3aHATHUS TI0 OOJIE3HU, WU
IpyTMM TpPUYMHAM, a TaKKE€ B YCIOBHUSIX OTPAaHUYUTEIBHBIX MEPOMPHSITHA.
JluctaHmoHHOE OOYy4YeHHE OCYIIECTBIISIETCS C NPUMEHEHHEM CEpPBHCOB CETU
WNutepHer: snektpoHHas nouta; miatdopma Google Kmacc; mmardopma Zoom;
cepBuchl Google: MOKyMEHTBI, TIPEe3eHTAIluU, TaOIHIlbl, (POPMBI, CAWThI, APYTHE
MOMCKOBBIE, THPOPMAIIMOHHBIE U UHTEPAKTUBHBIE CEPBHUCHI.

Ha 3ansATHSAX UCIIONB3YIOTCS Pa3iuydHbl popmbsl pabomol:

e0ecesa, BHICTAaBKA, 3alllMTa MPOEKTOB, UTPa, MPOPECCHOHATBHBIN KOHKYPC,
MacTep-KJIacC, BHUKTOPHHBI, TECTUPOBAHWE, OTKPBITOE 3aHATHE, MPAKTHIECKOE
3aHsTHE, IPE3CHTALINS, TEXHUYECKas MacTepCcKas;

® THIWBHUIyabHas (CaMOCTOSATEIHHOE BHITIOJIHEHNE 3aJaHH );
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®IPYIIOBAsi, KOTOPAsl MPEANOJAracéT HAIMYUE CHCTEMbI «PYKOBOAUTEIb-
rpynna-yyamniics»;

erapHas (WM KOMaH/IHas ), KOTOpast MOXKET ObITh MpeJICTaBIIeHA TapaMy WU
IpylIiaMd CMEHHOIO COCTaBa; TIA€ JEWCTBYET pa3JeleHue TpyAa, KOTOpoe
YUHUTBIBAET HHTEPECHI M CHOCOOHOCTH KaXIOro OO0y4aromlerocs, CyIIeCTBYET
B3aUMHBII KOHTPOJIb MEPE] TPYIIION.

JAupakTudeckne U MeTOANYECKHE MATEPUAJIbI TPOTPaMMbI
OpraHu3aliMoOHHO METOANYECKAs NPOIYKIHUS:
1. TemaTuyecKkre Marku 1o pasaenam:

A3byka KOMITAC-3D.
TBepmoTenbHOE MOACTUPOBAHNE TEOMETPUICCKUX TEJ.

TpexmepHOEe MOJEINPOBAHNE CIOKHBIX OOBEKTOB.
e TpexMepHOE MOJEITUPOBAHNE JIETATENIBHBIX alllapaToB
2. IHCTpYyKIIMOHHBIE KapThl IO TEMaM

3. Kaprouku-3ananus (4epTexku WK HATIsAHBIE N300paKeHUs) TI0 TeMaM
BTOPOIO rojia 00y4eHusl.

[TpukinagHass METOAUYECKAS IPOIYKIIHS:

1. Harnsaaaele mocobus:

e 3D monuens camoiera

e 3D mopens TaHka

e 3D Monenb enku

e cOopueie 3D monenu

2.3agaHus AJ1s1 TPOMEKYTOYHOM aTTECTALINH.
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