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I[MosicHuTeIbHAA 3aNTUCKA
JlononauTenpHas 001meodpa3oBaTenbHas (00IIepa3BUBAOIast) IporpaMmma

«Hauansnoe 3D wmopenupoBanue» (mamee — mporpaMma) HMMEET TEXHUYECKYIO
HANpaeneHHocms», OPUCHTUPOBAaHA HA PA3BUTUE TEXHUYECKUX M TBOPYECKUX CHOCOOHOCTEH
yUaluxcsl.

B kadecTBe HOPMATHBHO-NIPABOBBIX OCHOBAaHMM IIPOCKTUPOBAHMS JAHHOW IIPOrPaMMBI
BBICTYIIAET:

- @enepanbhblii 3akoH «O06 oOpazoBanuu B Poccuiickoit @enepaunn» Ne273-O3 ot
29.12.2012 (.9 er2, .5 et 47,nm.10-11 4.3 c1.28, n.1 c175.);

- KoHnuenuuss pa3BuTUS JONOJHUTENBHOTO 0O0pa3oBaHMs JieTell  (pacnopsiKeHue
[IpaButenbctBa PO Nel726-p ot 04.09.2014);

- [lopsimox opraHu3alM M OCYIIECTBIIEHUS 00pa30BaTEIbHOM JESITENBHOCTH IO
JIOTIOJTHUTENBHBIM 00111€00pa3zoBaTesibHbIM nporpammaM (IIpukaz MunucrepcTBa npocseuieHus PO
o1 09.11.2018 Ne 196);

- Canllun 2.4.4.3172-14 «CaHuTapHO-3IUAEMHUOJIOTMUECKUE TPEOOBAHUS K
YCTPOUCTBY, COJICPKAHUIO U OPraHU3AIUU PEKUMa pabOThl 00pa30BaTEIbHBIX OPraHU3aIUN
JOTIONHUTEIBLHOTO oOpa3zoBanus nerei» (IlocranoBnenue rii.can.spada PO ot 04.07.14).

[Iporpamma paccunTtana Ha 72 yaca M IOCBSILEHA U3YYEHUIO OCHOB CO3JaHus MOJAeNIen
cpenctBamu 3D pydkw.

3D mopenupoBaHUE — MPOTPECCHBHASI OTPACIIb, MO3BOJISIONIAS OCYIIECTBIIATH MPOLECC
CO3JaHUSI TPEXMEPHON MOJIeNN 00bEKTa Ha OCHOBE YePTEKEH, pUCYHKOB.

AKmyanbnocmes JAHHOW TIPOTPaMMbl ONIPEAENSAETCS aKTUBHBIM BHEIPEHHEM TEXHOJIOTUH 3D
MOJENUPOBAaHUS BO MHOTHE c(ephl AeSITeNbHOCTU (aBUALUS, apXUTEKTypa, MAIIMHOCTPOCHHE, U T.II.)
U TOTPeOHOCTHIO OOIIecTBa B JalbHEWIIEM pa3BUTHM JAHHBIX TEXHOJOTMH. MozjenupoBaHue u
KOHCTPYHPOBAaHHE CHOCOOCTBYIOT Ppa3BUTHIO KOHCTPYKTOPCKUX CIIOCOOHOCTEH, TEXHHUYECKOTO
MBIIUIEHNS], MOTUBALIUM YYAIIUXCSl K TEXHUUYECKOU IeATEIbHOCTH.

Hoeu3na cocTouT B TOM, 4YTO B y4€OHOM MpOIECCE YYalllMecs OBJIaJIEBAIOT HaBbIKaMu 3D
MOJENUPOBaHUs ¢ momoIibio 3D pydku. D10 JaeT BO3MOKHOCTh YBUAETh OOBEKTHI MIPOESKTUPOBAHUS,
B TOM BH/JIE, KAKNMU OHM SIBJISIIOTCA B IEHCTBUTEIBHOCTH, PEAIN30BBIBATH CBOU MPOEKTHI.

PucoBanne 3D pyukoii — HOBEMIIass TEXHOJOTHS TBOPYECTBA, B KOTOPOM ISl CO3JAHUS
00BEMHBIX U300paKEHUI HCIOIb3yeTCs] HArpeThlii OnopasiaraeMblil MIACTUK. 3aCTHIBAIOIINE JTMHUU
U3 TUIaCTHKAa MOKHO pacroyiaraTb B Pa3IMYHBIX IUIOCKOCTAX, TakuM oOpa3oM, CTaHOBUTCS
BO3MOXHBIM  PHCOBAaTh B  MPOCTPAHCTBE, YTO CHOCOOCTBYET pa3BUTHIO y  y4alluxcs
MIPOCTPAHCTBEHHOTO BOOOpa)K€HUS, NPUOOPETEHHUIO HABBHIKOB U MpocTedmux MeToaoB 3D-
MO/JIEITMPOBAHUS.

Ileoazozuueckaa wyenecoodpazHocmp 3aKIOYACTCS B BBISBICHUM HMHTEpEca ydalluxcs K
3HAHMUSIM U OKa3aHHe MOMOIIM B (JOPMUPOBAHUU YCTOMYHBOTO HMHTEpEca K MOCTPOCHHUIO MOAENEH ¢
MOMOIIBI0 AJJIMTUBHBIX TexHojdoruit (3D-pyuku). B mpouecce co3maHus Mojenei ywamuecs
HayyaTcsi OOBEOUHATH pEANbHBIH MHUpP C BUPTYyalbHBIM, YTO OyIeT cmocoOCTBOBAaTh Pa3BUTHUIO
MIPOCTPAHCTBEHHOTO MBIIIUICHHUS, BOOOPaKEHUSI.

Ilpakmuueckaa 3Hauumocms OPUEHTHUPOBAHA HAa CHUCTEMAaTH3alUI0 3HaHMUH U ymeHuil 3D
MozenupoBanus. [IpakTudeckue 3alaHusi, BBINOJIHSAEMBIE B XOJE€ M3Y4YEHHs MaTepuana B JAHHOU
porpamMme, TOTOBAT yYallUXCs K PEIIEHHIO psla 3ajad, CBSA3aHHBIX C MOCTPOEHHUEM OOBEKTOB
reoOMEeTpUH U N300pa3UTENBHOTO HCKYCCTBA.
Omauuumenvhoit  0cOOeHHOCMBI0O  JTAHHOM  NIPOrpaMMBbl  SBIIIETCS €€  IpaKTU4ecKas
HaNpaBJICHHOCTb, CBA3aHHAS C MOJIyYeHHEM HaBBIKOB PabOThI C COBPEMEHHBIM 00opyaoBanuem — 3d
pyukoil. B xozme oOyueHus peGeHOK MOJydyaeT OCHOBHbIE CBeaeHUs 00 ycrpoiictBe 3d pyukw,
npuHIUnax e€ paboTel. B 1ensx pa3BUTHS caMOCTOATENBHOCTH Ha 3aHATUSAX IpeylaraeTcsl penarhb
3aJ]auil Pa3IMYHON CII0’KHOCTH, CBSI3aHHBIE CO CIIOCOOaMM M3TOTOBIIEHHS U COOPKU MOJIETIEH.
B ocHOBY maHHOI mporpamMMbl IMOJIOKEHBI JOTOJHUTENbHBIE 00111e00pa3oBaTe/IbHbIE MPOTPAMMBI
Hay4YHO-TEXHUUYECKON HarpaBieHHOCTH «3D-monenupoBanue» T.I1. Erommnoii, r.Yda-2017r. ,
311 pyukn» H.K. Sxunoi , Mocksa -2017 r. B yka3zaHHbIE porpamMMbl BHECEHBI U3MEHEHUS U
JIOTIOJTHEHHS B y4eOHO-TEMaTHYEeCKOM IIIaHe, COJIEP )KaHUH, PSKUME 3aHITHH.

[Iporpamma pa3paboTaHa Kak s pedST NPOSBISAIONIMX HWHTEPEC M CIOCOOHOCTH K
MOJICTIMPOBAHUIO, TaK U JJIsl TEX, KOMY CIIOKHO OIPECIUTHCS B BBIOOpE yBiedeHUs. C ydeToM LeTH



M 3a7ad cojepkaHue oOpa30BaTENbLHOW MPOTpaMMBI PEANHU3YETCS MO3TANHO C MOCTETIEHHBIM
yCIOXXHEHHEM 3afanuii. B Hayane oOydeHus y peOsST GOpMHUpYIOTCS HayalbHbIE 3HAHUS, YMEHUS U
HaBBIKM, HA OCHOBHOM 3Tarie 00y4eHHs MpoJoipKaeTcs paboTa MO YCBOSHHIO HOBOTO MaTrepuana u
3aKpeIJICHUIO TOTYYCHHBIX 3HAHWW yYMEHUN © HaBbikoB. Ha 3aBepmiaromem srtane 0OydeHUs
ydalmecss MOTyT paboTarh IO COOCTBEHHOMY 3aMbICITy HaJ CO3JaHUEM COOCTBEHHOTO MPOEKTa U
€ro peajau3aluu.

Takum 06pa3oM, npouecc 00y4eHHs OCYILECTBISAETCS OT PEIPOAYKTUBHOIO KYACTHYHO-
IIPOJIyKTUBHOMY YPOBHIO M K TBOPUECKOU AEATEIbHOCTH.
VYcnemHoe mNpoBENEHUE 3aHATUM JOCTUTAeTCs € COOJIOJEHHMEM OCHOBHBIX JMJAKTUYECKUX
MIPUHIIMIIOB: CHUCTEMATUYHOCTH, IOCJIEOBATEIbHOCTH, HATJSJHOCTH U JOCTYHHOCTH, IMpPH 3TOM
YUUTBIBAIOTCS BO3PACTHbIE U WHAMBHIyaJbHbIE OCOOEHHOCTU peOEHKa.
[To mepe HaKomIeHUSs 3HAaHUI U IPAKTUYECKUX YMEHUHN MO0 MOJAETUPOBAHUIO NIEAArOT IPUBJIEKAET
BOCITUTAHHUKOB CAMOCTOSATEIbHO TPOBOINUTD aHAIN3 MOJIENIEH, y9acTBOBATh B IPOEKTHOMN
NEeSITEIbHOCTH .
B xoHI1e mporpaMMBbl Ka/Iblil ydamuiicss n3rorasnubaet 3d Mozienb Ui KTOTOBOM BBICTaBKH padoT,
YTO CrOcoOCTBYeT (popMUpOBaHUIO OOJIBIIIECH 3aMHTEPECOBAHHOCTHU B JlajbHEHIIIEH padoTe.
Lenap mporpamMmmbl: co3laHue yciaoBUHM Ui (GOPMHUPOBAHUS W PA3BUTHS y YYaIIMXCS OCHOBHBIX
HAaBBIKOB M0 TPEXMEPHOMY MOJIETUPOBAHUIO TOCPEACTBOM 3D pyukwu.

3agaun
Obpa3zosamenvHuie:

- cnocoOcTBOBaTh (OPMHUPOBAHUIO YMEHHS OOOOIIEHUs, aHalu3a, BOCHPUATHS WH(}OpMaIuy,
IIOCTaHOBKHU IICJIM U BI)I60pa HYTGIZ €€ OOCTHXKCHUA, YMCHUSA OCYHICCTBIIATH HeHeHaHpaBHeHHLIfI
MOUCK MHGOpMAIH, IJIaHUPOBAHUE MPEACTOSIIEH paboThI;

- C0cOoOCTBOBAThH pean3aliyi MEXIPEIMETHBIX CBSA3eH M0 MH(pOpPMaTHKE, T€OMETPUH, YEPUCHUIO U
PHUCOBaHMUIO;

- YUYUTh OPUEHTUPOBATHCA B TPEXMEPHOM MPOCTPAHCTBE, MOAU(DULIUPOBATH, U3MEHATH OOBEKTHI WIIN
UX OTJEJIbHbIE AIEMEHTbI, 00BEAUHATH CO3/IaHHbIE 0OBEKTHI B (DYHKIIMOHAJIBHBIE TPYIIIBI, CO3/1aBaTh
MPOCThIE TPEXMEPHBIE MOJIEIIH.

Pazeusarowue:

- pa3BHUBATh JIOTHYECKOE M IMTPOCTPAHCTBEHHOE MBIIIJICHUE;

- pa3BUBATh MEJIKYIO MOTOPHKY;

- pa3BUBATh HHTEPEC K U3YUCHUIO U MTPAKTUUECKOMY OCBOCHHIO 3D MoenupoBanus ¢ momoibio 3D-
pYy4Ku;

-noOyXXJ1aTh HUHTEPEC K YCTPOUCTBY TEXHUYECKUX 0O0BEKTOB, Pa3BUBATh CTPEMIICHHE pa300paThCs B UX
KOHCTPYKIUH;

- pa3BUBaTh TBOPUYECKYIO HHUIIUATHBY U CAMOCTOSITEIbHOCTh B TIOMCKE PEIICHHUS.

Bocnumamenvnuuie:

- cmoco6cTBOBaTH (POPMUPOBAHHUIO MO3UTUBHOTO OTHOLIEHUS 00YJarOIIerocs K

cOOCTBEHHOMY MHTEIUICKTYaTbHOMY Pa3BUTHIO U BOCIIUTAHUIO TPAXKIAHCKON KYIbTYPBI

JINYHOCTH;

- CIOCOOCTBOBATh BOCIIUTAHHUIO YMEHUS pabOTaTh B KOMaH/IE, YMEHUS MMOAUHNHSATh JTUYHBIC
WHTEpPECHI 00IIeH e,

- crmocoOCTBOBATh BOCIHUTAHUIO HACTOMYMBOCTH B JOCTH)KCHHUU TOCTABJICHHOM IIENH, TPYIOII00uS,
OTBETCTBEHHOCTH, JUCIUIUIMHUPOBAHHOCTH, BHUMATEIbHOCTH, aKKYPATHOCTH.



1. Yue6nplii mian

DopMBI
Ne HaumenoBanue Tem KouanyecTBo yacoB NPOMEKYTOYHOM
aTTecTaluu
Oo6mee |Teopus IIpakTuka
OcHoBbI paboTs ¢ 3D YcrHsIi onpoc
1 pyukou 6 4 2
[IpakTnueckue
IIpocroe N
2 10 2 8 3aJlaHus, YCTHBIN
MO/JICTUPOBAHHE
orpoc
[IpakTnueckue
3 | 3D MouenupoBanue 12 2 10 3a7aHus,
HaOJIFOIEHIE
[TpakTueckas
4 Tsopueckas MacTepcKas 4 - 4 paborta,
HaOJIFOIEHNE
5 | HrtoroBas BbiCTaBKa 2 - 2 HpOCMf)Tp pabor,
YCTHBIH Ompoc
BCEI'O: 34 6 28




Pabouas nporpamma

JInuHOCTHBIE, MeTaNIpeAMETHbIE U MPeIMeTHbIE Pe3yJIbTAaThl 0CBOCHHS IPOrPAMMBI

JIMYHOCTHBIE U METAIPEIMETHBIE PE3YIIbTATHI:

Jluunocmmuvie pezyromamoi:

['OTOBHOCTD M CIIOCOOHOCTH K CAMOCTOSITEIBHOMY OOYYEHHUIO Ha OCHOBE Y4eOHOIO3HABATEIbHOM
MOTHBAI[UM, B TOM YHCJIE TOTOBHOCTH K BBIOOpPY HampaBieHHS NPO(GHILHOTO 0Opa3oBaHHS C y4ETOM
YCTOMYMBBIX O3HABATENIbHBIX HHTEPECOB.

OcBoeHne maTepuana nporpaMmbl Kak 0JHOTO U3 UHCTPYMEHTOB MH(POPMAIIMOHHBIX TEXHOJOTUH B
JabHEHIIeH yaé0e 1 MOBCeTHEBHOM KHU3HU.

Memanpeomemnvie pezyromamol:

PerynstuBHble yHUBEpCalbHbIE YUeOHbIE JEUCTBUS:

* OCBOEHHE CIIOCOOOB perIeH s MpodieM TBOPUYECKOTO XapaKTepa B )KU3HEHHBIX CUTYAIIHSIX;

* (dopMHUpOBaHHE YMEHUIl CTaBUTH 1I€JIb — CO3/IaHUE TBOPUECKOI pabOThI, MJIAHUPOBATh
JOCTHKEHHE 3TOM LIeNH, CO3/1aBaTh HaTJIAJHbIE JUHAMUYECcKHe rpauueckue 0ObeKTHI B poliecce paboThl;

* OILIEHMBaHUE MOJIyYaIOIerocss TBOPYECKOTO MPOAYKTa U COOTHECEHUE €ro ¢ M3HAYaJIbHBIM
3aMBbICJIOM, BBIIIOJIHEHHE IO HEOOX0JUMOCTU KOPPEKLUH JIU0O0 MPOYKTa, TM00 3aMbIcia.

[To3HaBaTenbHBIE YHUBEPCATIbHBIE YUEOHbBIE IEHCTBUS:

* CTPOUTDH PACCYKJIEHHE OT OOIINX 3aKOHOMEPHOCTEN K YaCTHBIM SIBJICHUSIM U OT YaCTHBIX SIBJICHUMN
K OOIIMM 3aKOHOMEPHOCTSIM, CTPOUTDH PAaCCyXJICHHE Ha OCHOBE CPaBHEHUS MPEIMETOB U SBJICHUH, BBIIEISSA
IIPU 3TOM 00IIIMe TPU3HAKH.

KoMMyHMKaTHBHBIE YHUBEpCAIbHbIE YUeOHbIE NeHCTBUS:

* (opmMupoBaHuE M pa3BUTHE KOMIIETEHTHOCTHM B 0O0JacTH HCIOJb30BaHUS HH(OPMALUOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

* IOJrOTOBKA rpaUuecKuX MaTepranoB sl 3PPEKTUBHOTO BBHICTYIIIICHHUS.

IIpeomemnvie pezynomamol:

- B pe3ynbrare u3ydeHus Kypca 00yJaronuiics T0JDKCH 3HATh:

- OCHOBHBIE TMPaBUJIa CO3JIAaHUS TPEXMEPHOU MOIeNH;
-yctpoiicTBO3D pyukH;

-TIPUHIMIBI paboThI ¢ 3D-pyuKoit;

-0e301macHble MPUEMbI padOThl ¢ UHCTPYMEHTAMU U MaTepUalaMu;
-CI0cOObI COEIMHEHUS U KpeTiexa JIeTalei;

-CIOCOObI U TPUEMBI MOJICIIUPOBAHHS;

-3aKOHOMEPHOCTH CUMMETPUU U PAaBHOBECHS;

-crioco0bl cOopa nHpopmauu.

JonowcHol ymems.:

- C03/1aBaTh MPOCTBIC TPEXMEPHBIC MOJICIIN
-pabortate 3D-pyukoit

- HCII0JIb30BaTh MIPU BBINOJIHEHUH 33JJaHU Pa3IMUHbIEe CPEACTBA: CIPABOYHYIO U POUYIO JIUTEPATYPY,
UKT u np.
-COTpYIHHYATh IPYT C IPYrOM IPHU CO3JaHUU KOJUIEKTUBHBIX paboT B Ipoliecce paboThl Hajl
KOJUJIEKTUBHBIM TBOPYECKUM IIPOEKTOM

VY yudammxcs noiydat pazeumue oOuieydyeOHble YMEHUS ¥ TMYHOCTHBIE KaueCcTBa: YMEHUE
OpraHM30BBIBAaTh U COZEPAKATh B MOPsIKE pabouee MECTO, TPYAOII00HE, CAMOCTOSATEILHOCTD,
B3aMMOBBIpYUKa, J00pOTa, JII0003HATENBHOCTh, AKKYPaTHOCTh, YMEHHE JIeHCTBOBATh COTJIACOBAHHO,
YMEHHUE YCTyNaTh, yBEPEHHOCTh B CBOUX CUJIAX, IPUHUMATh KOHCTPYKTUBHYIO KPUTHKY, CIIOCOOHOCTb K
aJIcKBaTHOM CaMOOLIEHKE, YMEHUE PaJOBaThCsl CBOMM YCIIEXaM U ycIlieXaM TOBApHILEH, yIOPCTBO B
JOCTHUKEHUH LIETH.
VYuamuecss yCOBEpLICHCTBYIOT: 00pa3HO€ IPOCTPAHCTBEHHOE MBILIUIEHHE; MEIKYI0 MOTOPHKY;
XYI0KECTBEHHBIN BKYC.
Konmunzenm yuawguxca: Bospact aereii ¢ 7 ner. Cocras rpynmnsl 12 — 15 yenosek. Habop ydammxcs B
oObeuHeHne — cBoO0OIHbIN. Hannume kakoi-mubo crenuanbHON MOArOTOBKU HEe TpeOyeTcs.
Pejicum 3anamuii: Cpox peanuzanuu nporpaMmsl — 1 roa. 3anstus npoxoasrt 1 pas B Hezxento mo 2 yaca
¢ nepepsiBoM B 10 munyt. Ha peanuzanuio nporpaMMbl OTBOAUTCS 72 daca.



®opMbl 0/IBE/IECHUS UTOTOB Peau3alu NPOrpaMMbl

Tekymuii KOHTpPOJIb - MPOBOJUTCS IO OKOHYAHUIO M3Y4YEHUsS TEMbl B BHJAEC YCTHOIO OINpOCa,
MPAKTUYECKOW padOThI, Yepe3 MPOCMOTPHI PAOOT, MPU STOM OIEHUBAIOTCS YCBOCHHE M KadecTBO
BBITIOJTHEHUS H3y9aeMbIX Ha 3aHSITHSIX IIPUEMOB U OTICpaIliii, BRISBIICHUE OMIMOOK U YCIIEXOB B padore.
[IpomexxyTouHass arrecrauuss — NOPOBOAUTCA 3a KaxkJI0€ TMOJYTOJWE€ I10 NPOWUJICHHBIM TEMaM,
OCYILECTBJISAETCS IPU MOMOIIHM MNPAKTUYECKUX 3aJaHUM M YCTHOTO orpoca no teopuu. llpu ouenke
pPE3yJAbTATOB TAKKE YUYUTHIBAETCS YUaCTUE YUaIIUXCs B BBICTABKAaX M KOHKYpPCaX, KAYECTBO BBITIOJIHEHHBIX
paboT, ypOBEHb TBOPYECKOW JICATEIHHOCTH, HAHJCHHBIC TPOJYKTUBHBIC TEXHUYCCKHE U
TEXHOJIOTUYECKHUE PEIICHUS, CTEIIEHb CAMOCTOSATEILHOCTH.

[To OKOHYaHMM TPOMEKYTOUHOW ATTECTAUMH 3ANOJHAECTCS IPOTOKOJ pPEe3yJbTATHBHOCTH OCBOCHUS
MPOrpaMMbI, B KOTOPOM (PHKCHUPYETCS YPOBEHb TCOPETHUECKONM M MPAKTHYCCKOH IOJATOTOBKH TIO
MOJIyroausiM. B KoHIIe To/1a BEIBOAUTCS OO HTOTOBBINA YPOBEHbD.

MOHUTOPHUHT Pa3BUTHSI KAYECTB JIMYHOCTH YYAIIMXCs MPOBOJUTCS B KOHIIE Y4EOHOrO roja Mo TaKuM
KauecTBaM JIMYHOCTH KaK aKTHUBHOCTh, OPraHU3aTOPCKHUE CMOCOOHOCTH; KOMMYHUKATUBHBIE HABBIKH,
KOJUIEKTUBU3M; OTBETCTBEHHOCTb, CaMOCTOSITEIbHOCTh, JUCUUILUIMHUPOBAHHOCTH, HPABCTBEHHOCT,
T'YMaHHOCTb; KPEATHBHOCTb, CKIIOHHOCTh K UCCIIEI0BATEIbCKO-IPOEKTUPOBOYHOM ESITEIHHOCTH.
Pe3ynbTaThl 3aHOCATCA B IMATHOCTHYECKYIO KapTy.

Texnuka 0e30MacHOCTH

VYyamuecs B IepBbIil IeHb 3aHATUN MTPOXOAT MHCTPYKTAX TI0 MPaBHUJIaM TEXHUKUA 0€30MTaCHOCTH U

paCHI/ICBIBaIOTCﬂ B >I<ypHa.He. He;laror Ha KaXXJI0M 3aHATUHU HAIIOMUHACT y‘—IaHII/IMCH 06 OCHOBHBIX
MpaBUJIaX COOTIOCHUSI TEXHUKN O0€301TaCHOCTH.



YyeoHo-TeMaTu4eckui miau 1

rox o0y4eHust

o
e Tema 3ausTus KonunuecTBo yacos
I
Teopus MpaKkTUKa BCETO
1 OcHoBbl padoTsl ¢ 3D pyukoii 4 2 6
1.1 BBoanoe 3ansTue. MHCTpyKTaX 1 - 1
0 TEXHUKE 0€30MacHOCTH
1.2 Ucropus cozganus 3J] TeXHOIOTHUH. 1 - 1
JleMOHCTpaImsi BO3MOKHOCTEH,
ycTpoiictBo 3D
PYy4KH
1.3 Buns! 3D pydek u niacTuka. 1 1 2
Dcku3Has rpadrka v madIOHbI
1.4 OO01re MoHATHS U 1 1 2
npeacTaBiaeHus o Gopme
2 IIpocTroe MmoaenupoBanue 2 8 10
2.1 Texnuku pucoBanus 3D pydykoil Ha 1 1 2
IUIOCKOCTH 110 I1a0JI0HAaM,
ACKM3aM. 3HAYEHUE YepTexKa
2.2 JIuHMM pa3nuYHbBIX BUIOB. 1 1 2
CriocoObl 3amoTHeHUs
MEKJIMHEHHOTO MPOCTPAHCTBA
2.3 Co3znanue miockoi Gurypsl mo - 2 2
madJIoHy
2.4 Coznanne 00bEMHOM PUTYPBHI, - 1 1
COCTOSIIIEH M3 MJIOCKUX JIeTallel
«Hacexombie»
2.5 Coznanue 00bEMHOM (UTYPHI, - 1 1
COCTOSIIIICH M3 IIOCKUX JIeTaIeit
«MHOTOTpaHHUKHY
2.6 Coznanue 00bEMHOM (PUTYPHI, - 2 2
COCTOSIIIEH M3 TUIOCKUX JIeTallel
«HoBoroanue ykpameHus.
[IpomexyTouHas arrectanus
3 3D MojaeaupoBanue 2 10 12
3.1 Coznanue TpEXMEpHBIX 1 1 2
00BEKTOB
3.1.1 | IlpakTtuueckas pabota - 2 2
«AXYpHBIH 30HTUK»




3.1.2 | [IpakTuueckas padbora - 2 2

«Benocunen»
3.2 | Co3nanue 00BEeMHOM UTPYIIKH, 1 1 2
COCTOSIIIEH U3 pa3BEPTKU
3.2.1 | IIpakTuueckas pabora «31aHus u - 1 1
COOPYKEHHSD»
3.2.2 | [IpakTuueckas pabora - 1 1
«Jleraromue 0ObEKTHI»
3.2.3 | Ilpaktuueckas pabora «BoaHblil - 1 1
TPaHCTIOPT»
3.2.4 | Ilpaktuueckas pabota - 1 1
«HaszeMHBIE TpaHCTIOPTHBIE
CPEICTBa»
4 TBopuyeckas macTepckast - 4 4
5 Hrorosas BeiCTaBKa - 2 2

[IpomexxkyTouyHas arrecranus

UTOI'oO 6 28 34

Conep:xaHue nporpaMmMmsl

1. Ocnoegwl pabomot ¢ 3D pyukoii (6 uacoe)

1.1 Broaunoe 3anstue. UHcTpyKTaK mo TexHuke 6e3onacHocTH (1uac) Teopus: O3HaKoMIICHHE C
TEMaTH4YeCKUMH  pa3feflaMd TporpaMMbl M IUIaHOM  paboThl  OObEOUHEHHs] Ha  TO.
OpraHuzalvoOHHbIE BOMPOCH. 3HAKOMCTBO C COCTaBOM O0benuHeHHs. MHCTpyKTa)x MO TEXHHKE
6e3omacHocTH. OCHOBBI 6€30MaCHOM )KU3HEIEATEIHbHOCTH.

1.2 Ucrtopusi coznanusi 3] TexHoJsiormu. JlemoHcTpaumusi BoO3MOKHOCTe#, ycrpoiictBo 3D
pyuku (luyaca)

Teopusi: Uctopus coznanust 3D pyuku. KoHCTpyKIUs, OCHOBHBIE 3JIEMEHTHI yCTpoicTBa 3D pydku.
Texnuka 6e30macHocTH pu padote ¢ 3D pyukoit

1.3 Buasi 3D pyuek u mjiactuka. Icku3Has rpaguka u madaonbl (2uyaca) Teopus: Buasr 3D
pyuek u 3D mnactuka. Dcku3Has rpaduka u mabaoHs! mpu padote ¢ 3D pydkoi.

[IpakTnueckas padoTta: BeimoaHeHue 3cku3a (cepacuko, 6abouka)

1.4 O0mme noHATHA U NIpeAcTaBIeHUs 0 opMe (2yaca)

Teopus: O6mue noHsATHS U OpeacTaBieHus o ¢popme. ['eomeTpudeckas OCHOBa CTpOeHUsT (HOPMBI
npeametoB. CriocoObl 3aMOTHEHUST MEKIMHEHHOTO TPOCTPAHCTBA.

[Tpaktuyeckas padora: [IpoOHOE BBIMOIHEHHE JIMHUI Pa3HBIX BUIOB.

2. IIpocmoe mooenuposanue (10uacoes)

2.1 Texnukn pucoBanusa 3D pyukoii Ha IUIOCKOCTH MO WA0JI0HAM, 3CKH3aM. 3HauyeHHe
yeprexa(24aca)

Teopus: Texuuku pucoBaHus3D pyukoil Ha MJIOCKOCTH MO IAabJOHaM, 3CKM3aM. 3HAa4YeHHE
gepTeKa.



[IpakTudeckas pabota: BeimosiHeHue TMHUI 110 M1a0IOHY.

2.2 JluHuM pa3auvHbIX BUA0B. ClI0COObI 3aM0JTHEHUS] MEKJINHENHOT0 MpocTPancTBa (24aca)
[Ipaktuyeckas paGora: BrimonHeHue TUHMN pa3HbIX BUIOB. TpeHHpPOBKAa PHCOBAHHS PYYKOW Ha
IIJIOCKOCTH.

IIpakTuyeckas padora:

2.3 Coznanue Iockoi Gurypsl 1o maodnony (24gac) «AndaBury», «bpernodxu, MarHUTHKI

2.4 Co3znanne 00bEMHOM (DUTYPBI, COCTOSAIIEH 13 IOCKUX aetaneit «Hacexomblie» (19ac)
(ctpeko3bl, 6aboukH, 60KbS KOPOBKA, May40K HA BHIOOP)

2.5 Co3znanne 00bEMHO QUTypBHI, COCTOSIICH U3 TIIOCKUX JIeTaleh

«Muororpannukny» (14ac) (TeTpasmp, OKTasap, rekcas’ap Ha BHIOOD)

2.6 Cozganue 00BEMHOM GUTYPBI, COCTOSIICH U3 TUIOCKKUX Aetanen «HoBoroanue

yKpaieHus» (24aca)

(MrpyIIKK-TIOIBECKH HA €IIKY, H3TOTOBIICHHE CHEKMHOK). [IpoMexyTouHas aTTectarus

3. 3D Mooenuposanue (12uacos)

3.1 Co3nanue TpéxMepHBIX 00bEKTOB (24aca)

Teopus: Co3nanue TpEXMEPHBIX OOBEKTOB, HUCIIOJIB30BAHME (OPM, M3TOTOBJICHHE KapKacoB JUIS
noJtyueHus: 00bEMHON GopMBbI

[IpakTrueckas paboTa: U3rOTOBJIEHHUE KapKaca JUIsl 30HTHKA

IIpakTnueckas padora:

3.1.1 «Asxypubiii 30nTHK» (2uaca)

3.1.2 «Benocuneny (2uaca)

3.2 Co3nanne 00beMHOI WIPYyHIKH, cocTosimieii W3 pa3BepTku (2uaca) Teopus: Coznmanue
00BEMHOW WTPYIIKH, COCTOSIIIEH M3 pa3BepTkH [IpakTudeckass paboTa: M3rOTOBICHHE Pa3BEPTKHU
IUIS JOMUKa

IIpakTuyeckas padora:

3.2.1 «3nanus u coopyxenus» (1ugac)

3.2.2 «Jleraromue 06bekTh» (19ac)

3.2.3 «Boanslii Tpancnopt» (1uac)

3.2.4 «HazemHble TpaHCIIOPTHEIE cpeacTBay (1uac)

4. TBopueckasi mactepckasi (4uaca)

NsrotoBnenue paboT mo coObcTBeHHbIM HuesiM. [loarotoBka mydmux paboT K BBICTaBKeE, K
KOHKYpCaM:

MIPOCMOTP TBOPUECKHUX PabOT ydyalluxcs, CeIaHHBIX B TEUEHUE I0J1a; YCTpaHEHUE JePeKTOB:
UCIIpaBIICHUs, AOJeNbIBaHNE B paboTax;

peMOHT cnoMmaHHbIX 3D wu3nenuii — neiicTBue mo mpuHIMIY «aedekT B 3PdexT»; odopmieHue
padoT, STUKETKH.

5. UtoroBasi BbicTaBKa (24yaca)

[IpakTnueckas pabota: [IpocMoTp M ormeHka paboT, mojBeAeHHE HTOTOB. [Ipomexxyrounas
aTTecTalusl.



S.q)OPMLI KOHTPOJIAA U OII€CHOYHBIC MaTE€PHAJIbI

CucrtemMa OTCINEXHMBaHUS PE3yJIbTaTOB 00pa30BATEILHON JAEATEILHOCTH BKIIIOYAET B ceOs
OIICHUBAHHKE T10 IBYM HAIPABICHUSM: TEOPETHYECKAss TPAMOTHOCTh U MpaKkTU4ecKas padoTa.

OneHka Npou3BOAUTCS IO TPEM YPOBHSM:

Teopus:

Huskuit yposens (H) npaBuibHble 0TBETHI 10 50% Cpeanuii

ypoBeHb (¢) npaBuiibHble 0TBeTH 50-70 % Bbicokuii ypoBeHb

(B) mpaBuibHbIe 0TBETHI 70-100% [Ipakmuueckas paboma:

Hwuskuii ypoBeHb — 3ajaHN€ BBIIIOJHEHO HEAKKYPATHO, JOMYIIEHO MHOTO OIMO0K CpenHuii
YPOBEHb — 3aJ[aHNE BBIMOJIHEHO aKKypaTHO, JOMYIICHB HE3HAYUTEIbHbIE OINOKH
Bricokuil ypoBeHb — 331aHK€ BBIIIOJHEHO KaYeCTBEHHO, 0€3 OIMOOK.

[IpoMexyTOUHBII KOHTPOJIb MPAKTUYECKON pPadOThl MO OKOHYAHHUIO HM3YyYEHHS] IPOrpPaMMBbI
MIPOBOJUTCS B BUJI€ BEICTABOYHON PaOOTHI yHaIUXCSL.

PaboTbl oneHMBAIOTCSI MO TAaKUM KpPUTEpUSM KaK: KaueCTBO BBINOJHEHHUS H3y4aeMbIX Ha
3aHATUSX NPHUEMOB, omepaluuii U paboTbl B 1EJIOM; YPOBEHb TBOPUYECKON MAEATEIbHOCTU
(penpolyKTUBHBINA, YaCTUYHO TPOJYKTHUBHBIM, MPOAYKTHUBHBIN), HailleHHbIE MPOIYKTUBHbBIE
TEXHUYECKUE U TEXHOJOTUYECKUE PEIICHHUS.

I noJiyroame

Teopernyeckue 3a1aHus

YcrHbli onpoc
1.970 Takoe 3D pyuka?

Otser: 3D pyuka — 3TO MHCTPYMEHT JUIsl PUCOBAHMSI TUIACTUKOM, MO3BOJIIOIIMM CO3/1aBaTh
TPEXMEPHBIE OOBEKTHI.

2.Ha3osute Buanl 3D pyuex

OtBet: «l'opsune» 3D pyuku; «Xonoansie» 3D pydku.

3.Ha3zoBute pacxoanbie MaTepuasbl 1ist «opsunx» 3D pydyex Otser:
OCHOBHBIMU MaTepHajIaMH, UCIOJIb3yeMbIMH B pabote 3D pyuek HarpeBaTenbHOIo
tHIa, spasiorcs ABS u ¢ PLA mimactuk.

4.YT0 HY:KHO cIeJaTh 10 OKOHYAHHH PaGoThI?
OtBer: Haxxath KHONKY U3BSTHS TUIACTHKA U BBITPY3UTh IIACTUKOBYIO HUTh.
5.Ha3zoBuTe QyHKIHMH KHOMOK ynpaBjeHusa3D pyukn



OTBeT:
Pazvem anexTponnTanna OTeepcTie 3arpyant nnacTIva

Knonka noesilWweHns Temneparypsl
THONKA hostituena TeMnepaT/pH! Wnamxatop

JKK-ancnnen BXMONEHNA/pasOrpesa

KHonka noHbKeHns Temneparypl Knomka nanaTHA nnacTika

KOKTPOMQD CKopocT™

PHCOBaHNA Knonka nogavs nnacruka

CMEHHBIN HATPEBAOUIIN HOCHK

IIpakTHyeckue 3a1aHUA

1.TIporeMOHCTpUPOBATh JIMHUN PA3IMYHBIX BUJIOB.
2. Co3ath MIOCKYIO0 (GUTYpy MO I1abIIoHY.

IT mosxyroaue
Teopernyeckue 3a1aHus
Y cTHBII onpoc

1.Ha ocHoBe uyero noayded ABS nmiactux?

OtBet: B ocHoBe ABS mosmMepa — coequHeHus, nmoaydaemblie u3 Hedtu. Marepuan He
MOJBEPKEH PA3JIOKEHHUI0O M 00JajaeT BBICOKOM mpoyHoCcThio, 2.Ha ocHoOBe uero

nosydedH PLA nmiaactuk?

OtBet: PLA mutacTuk — opranndeckuii, OnopasiaraeMplii TIOJUIAKTHI, IPOU3BEJICHHBIA HAa OCHOBE
caxapHOTro TPOCTHUKA WM KYKYpPY3bl.

3.1Ipu kakoii remneparype miasurcs PLA miactuk?

OtBert: PLA nactuk mnaButcs npu temneparype 160 — 190 rpamycos.

4.Kakoro nuamerpa 0bIBAIOT ILIACTHKOBbIE HUTH?

Jlna ueneit ucnons3oBanusi B padore 3D-pydex u 3D-npuHTEpOB MIACTHK MPOU3BOJIUTCS B
dhopmate HUTEH TOMIMHON 1,75 MM MiH 3 MM.

S.Ha3oBHuTe OCHOBHBIE 3JIEMEHTHI «ropsiueii» 3D pyuku

OTBeT: coIIo, MEXaHU3M IMOJa4M IJIACTUKOBOM HUTH, HarpeBaTEIbHBIM 3JIEMEHT, BEHTUISTOP
JUTSL OXJIQXKACHUSI BEPXHEH YacTu COIIa U PYYKH B LIEJIOM, MUKPOKOHTPOJUIEP AJIsl YIpaBiIeHUS
paboToil BEHTUIISATOPA, MEXaHU3Ma TI0JIa4YH U HAarpeBaTeNIbHOTO dJIEMEHTA.

IIpakTHYecKoe 3a71aHue

HpO,[[eMOHCTpI/IpOBaTB " MMPOBECTHU aHAJIN3 HTOTOBOM BBICTABOYHOM pa60TBI.



6. OpraHn3aunonﬂo-nenarornqecxne yYciaoBusd peajqu3aliii NporpamMmabl:

Memoovl u npuemsi 06pazoeamenvHol OesmenrbHOCmuy. PENpPOyKTUBHBIHN, CIIOBECHBII
(oOBsicHeHHEe, MHCTPYKINH, Oece/ia, AUaor, KOHCYIJIbTalus ), rpadguueckue padboTsl (padora co
CXeMaMH, YepPTEKaMH U UX COCTABIIEHHUE), METO1 MPOOIEMHOr0 00yueHHs (MOCTaHOBKA
POOJIEMHBIX BOTIPOCOB M CAMOCTOSTENILHBINA TIOUCK OTBETA), MPOEKTHO-KOHCTPYKTOPCKHE
MeTO/IbI (KOHCTPYHpPOBaHUE U3 OymMaru BCOMOTaTeIbHBIX (Guryp ams coznanus 3D moxeneii),
UTpHI (Ha pa3BUTHE BHUMAHUS, IaMSTH, TJIa30Mepa, BOOOPaKEHHUS, UTPa-IIyTEIIECTBHE, POJICBEIC
UTPBI (KOHCTPYKTOPBI, COPEBHOBAHUS, BAKTOPUHBI), HATJISTHBIN (PUCYHKH, YEPTEIKH,
¢dororpadun, cxemsl, MOJICITH, BUACOMaTEepHaiIbl 10 3D-MOIETMPOBAaHHIO), BHIIOTHEHHE
MIPaKTUYECKOI0 3aJIlaHusl, CAMOCTOSITENIbHAs padoTa, MPOEKTUPOBAHUE, CO3JJaHHE TBOPUYECKUX
paboT AJs BBICTaBKH, pa3paboTKa ClEHApUEB IPA3IHUKOB, UTP.

Ha 3aHsATHSAX 00bEIUMHEHUS CO3JAIOTCS BCE HEOOXOIMMBIE YCIOBUS JUISl TBOPYECKOTO
pa3BuTHs ydamuxcs. Kaxmpoe 3aHATHE CTPOUTCS B 3aBUCUMOCTH OT TEMBI M KOHKPETHBIX 3a7ad,
KOTOpBIE TPEAYCMOTPEHBI MPOTPAMMOM, C Y4YETOM BO3PACTHBIX OCOOCHHOCTEW JeTeH, HX
WHIUBUAYATBHON TIOITOTOBICHHOCTH.

Tunvl 3ansamuti. KOMIUIEKCHOE, 3aHATUSA-0eceIbl, 5KCKYPCUH, CAaMOCTOSITENIbHAas paboTa.

Buowi 3anamuii; pabota ¢ madioHaMu, YepTEeKaMU, CXeMaMu; TTpaKTH4YecKast padoTa;
BBICTaBKa; KOHKYPC; TBOPYECKHUI TIPOEKT; COPEBHOBAHUS; IIPA3IHUK; UTPA.

Tunosble 3aHATHS 10 TporpaMMe MpernoaraiT o0s3aTeIbHOe BKIIOUEHNE Pa3HO0Opa3us
Pa3IMYHBIX BUJIOB JACATEIHHOCTH:

1. Teopernueckas moaroToBka B opme Oeces1, JEMOHCTPAIMH HATJISIHBIX OCOOHIH
MOJIeNIel, BUieoMaTepuania.

2. IIpakTudeckas padoTa.

3. BupryanbHbie 9KCKYPCHH no TeKymed  TeMme, JIS  BOCHPUSTUA
M3TOTaBIMBAEMOM MOJIENIH B COITYTCTBYIOIICH HHPPACTPYKTYpE.

4. 'TOTOBBIH ATal B BHIIE BHICTABKH MOJICIICH.

KonnektuBHast TBOpueckass paboTa MO3BOJIAET  aJalTUPOBAThCs K Oydylieit
npodeCcCHOHANBHOW  JEATENHHOCTH, KOTrJAa peOCHOK ydacTByeT B paboTe  KOJUICKTHBA,
CO3JAaHHOTO ISl BBIMOJHEHUS 3aKOHUYEHHOTO pelleHus (0T Hayala KOHIA) K OOBbEAMHEHHOTO
obme uaeeit. B mpormecce paboThl Kaxaplii PeOSHOK MOYKET MPHUHATH y4acTHUE B peau3ariu
oOmieil uaen Ha CBOEM YYacTKe, BBIMOJHSS OTAEIbHBIA 3JEMEHT oOuieil paboThl, CTaHOBSICH
COYYaCTHUKOM COBMECTHOI'O TBOPYECKOIO pe3yibTara. B KoJUIeKTHBHOW paboTe peOeHOK, He
o0ranias HaBbIKAMU TBOPYECTBA, CTAHOBUTCSI COYYaCTHUKOM B CO3aHUU 3aKOHYEHHOTO 00BEKTa;
MOJIy4yaeT HaBblKa KOMMYHUKAOEJIbHOCTH, BOCIIMTAHUE OTBETCTBEHHOCTH, BHHMATEIHHOCTH H
MOATOTOBKY K YCIIEITHOM afantanuu B mpo(ecCHOHATbHON eI TeNbHOCTH.

[Ipn mpoBeaeHHUM 3aHATHUS BBITIOJNHAIOTCA CAHUTAPHO — TUTMEHWYeckhue HOpMmbl. Ha
KaXKJIOM 3aHSTUH MPOBOAATCA (PU3KYIbTMUHYTKH (AbIXaTeIbHbIC YIIPAKHEHUS, YIIPAKHEHUS A5
TJIa3HBIX MBIIIIII).



Mamepuanono-mexnuueckoe obecneyenue: 1Kadbl Ui JAEMOHCTpalMud  pador,
KOMIBIOTEP C BBIXOJIOM B HHTEPHET, IIPUHTED.
3aHATUS TPOXOAAT B Yy4eOHOM KaOHMHETe, KOTOpBIH CHAOXXeH HEoOXoauMOl Mebenbio,
WHCTPYMEHTAMHU, MaTepualaMd U JAPYTMM O0OpyIOBaHHMEM, HEOOXOJWMBIM Ui peau3aliu
porpamMMbl; 00ECHEeUeHO JOCTAaTOYHBIM OCBEIICHWEM B JHEBHOE W BEUEpHEE BpeMs B
cooTBercTBUH ¢ HOpMamu CanlluH. Bonbimoe BHUMaHue yneneHo odecrnedeHno KOM(POPTHBIX U
0e30MacHBIX YCIOBHH TpyJa yJauuxcs, COONMIOIEHUIO BCeX TPEOOBaHUI TEXHUKH 0E30MaCHOCTH
Y CAaHUTAPHO-TUTUEHHYECKUX HOPM.
Mamepuanwi: mnactuk PLA u ABC, anp60omHast Oymara, niBeTHasi Oymara, KapToOH, KaJibKa, KJIeH
[IBA, xneii-kapanjaii, MpOBOJIOKA Pa3HOrO0 AUAMETPa, CKOTY, OOBEMHBIC MPEIAMETHI s
pucoBaHusl (Ba3a, KyBIIMH, OyThUIKA U Jp.)
Hucmpymenmoi: 3D pydku; HOKHHLBL, TMHEHKH, TPEYTOJIBHUKH, JIACTHKH, MPOCTHIE KapaHIaIly,
IIAJIO, IIMPKYJIb, HAXK/IauHasi Oymara, TiI0oCKOTYOITbI, HATMIIBHHUK.

Memoouueckoe u ouoaxmuueckoe obecneuenue. Tpadapers! (11a0I0HBI), pa3BEPTKH,
BHJICOMAaTEepHAIIBI U MacTep-Kiacchl 1o 3D MoaenMpoBaHuIo, BHIEOMATEPHAIIBI TI0 UCTOPHUU
CYJIOCTPOCHHUSI, PA3BUTHIO aBUAIIMH, KOCMOHABTHUKU U aBTOMOOMIIECTPOCHUS, HAOOP 11a0JI0OHOB
JUIS U3TOTOBJIEHUS Pa3IMYHbIX MoJesel, 00pa3ibl U (oTo Mojeneil (cyno-, aBua-, pakeTo- U
aBTOMO/ICIH, 3[aHUS U TIP.), BEITIOJTHEHHBIC YIaIIMMHCS U TIEJarOTOM.

Dopmbl n00BEOeHUsI UMO208 peanu3ayuu nPopammyvl.; y4acTHEe B BbICTaBKaX; KOHKYypcax;
3alIiTe TBOPYECKUX paboT; ydacTHEe B UTOTOBOM TBOpUYECKOM oTueTe. Hambosree mro10TBOpHEIM
(akTopoM, B OLIEHOYHOM paboTe UTOTOB OOydeHHMs, SBJIsIETCS BbICTaBKa paloT ywamwuxcs. B
OJTHOM MECT€ MOTYT CpPaBHHBATHCS DPA3MYHBIC MOJIETH, MAaKeThl, Pa3JIMYHbIC HAIpaBIICHUS
TBOpYecTBa. BricTaBKa MO3BOJISIET OOMEHSTHCS OTIBITOM, TEXHOJIOTHEH U3rOTOBJICHHUSI, OKa3bIBACT
HEOIICHUMOE 3HAU€HHE B ACTETUYECKOM CTAHOBIIEHUU JTUYHOCTH peOCHka. OnHaKo BBICTAaBKa
TpeOyeT GoJblIeil opraHM3allMOHHON PabOThl U OMpPENEICHHBIX 3aTpaT, MPOBOAUTCA OJIMH-/IBA
paza B yueOHBIM roa. TBopueckas ke paboTa peOCHKa TMOCTOSHHO TpeOyeT MOOIIpPEHUs B
CTpEMJICHUSIX.



7. Ciucok JuTepaTypsbl

Hcnonb3yemas nuteparypa

1. borosiBnenckas J1.b. Ilytu x TBopuectBy. — M., 2013 1.

2. Berrorckutii JI.C. BooOpakeHue u TBopuecTBO B ieTckoM Bo3pacte. — CI16.: COIO3, 1997.
3. Breirorckunii JI.C. Jlekuuu no ncuxonoruu. — CI16.: COKO3, 2007.

4. 3aBoporoB B.A. .Ot monenu no uaeu. — M.: [Ipoceemenne, 2008.

5. Komaposa T.C. [etu B mupe tBOopuecTBa. — M., 2015 ro.

6. Komnrie B. I1. Yuum geteit uyBcTBOBaThH M co3aaBaTh mpekpacHoe: OCHOBBI
00BEeMHOTOKOHCTPYHPOBaHUA. — SIpocinaBib: AkagemMust pa3BuTHs, AxageMus: XOJIUHT,
2011.

7. KpyXKku HauanbHOTO TEXHUYECKOTO MoJesnpoBanus // IIporpaMMsbl 1711 BHEIIKOJIbHBIX
YUpEXJIEHUH U 00111€00pa30BaTeIbHbIX HIKOJI: TeXHUYeCKOe TBOPUECTBO. — M.:
[Ipocsemenne, 1999. — C. 8-19.

8. Kpyxok «YMmensie pykuy». — CI16: Kpucramnn, Banepuu CII6, 2012.

9. [Mamanko A.E. bykBaps uzo6perarens. — M.: Ponwd, 2013. — (Baumanue: getu!).

10. ITporpammsl /Ui BHEMIKOJIBHBIX Y4EOHBIX yupexaeHui. Texnuueckoe
TBOpuecTBoyyamuxcsa. — M.: [Ipocsemenne, 2012.

HNHuTepHeT pecypcsl

http://mfina.ru/chto-takoe-3d-ruchka - ucropus uzoo6perenus 3D pyuku
http://lib.chipdip.ru/170/DOC001170798.pdf nHCcTpyKITHS 110 UCTOJIb30BaHUIO 3 D

PYUYKH, TEXHUKA O€30TTaCHOCTH

https://www.youtube.com/watch?v=dMCyqctPFX0 —Buneo uHCTpyKIHs o padore ¢ 3
Dpyukoii

www.losprinters.ru/articles/instruktsiya-dlya-3d-ruchki-myriwell-rp-400a -
pacxoHbIEeMaTepHUAIIbI

https://www.youtube.com/watch?v=0K1QUnj86Sc Buaeo: Hauano paboThl K MacTep-Kiiace
—TMPOCTOM LIBETOYEK

http://3druchki?4.ru/chto-takoe-3d-ruchka- Bc€ o 3 D pyukax, Bu1e0: TOTOBbIE pabOThI
https://www.youtube.com/watch?v=0RTrmDoenKM - pomarika
http://make-3d.ru/articles/chto-takoe-3d-ruchka/ - Buasl 3 D pyuek, ¢poto padot
https://3d4u.com.ua/master-klassy/328-besplatnyj-master-klass-3d-ruchkoj-korablik.html
—KOpabIuK, BUIEO MK

https://3druchka.com/trafarety/ -tpacdapets! , ykpaiieHus

http://masterplaster.ru/shablony Tpadaperst Ha HoBblii roa
https://yandex.ru/video/search?filmId=16593317291280891520&text=%D0%BD %D0%B0%20
%D0%BA%D0%B0%D0%BA%D0%BE%D0%B9%20%D0%BF%D0%BB%D0%BE%D1%38
1%D0%BA%D0%BE%D1%81%D1%82%D0%B8%20%D1%80%D0%B8%D1%81%D0%BE
9%0D0%B2%D0%B0%D1%82%D1%8C%203%D0%B4%20%D1%80%D1%83%D1%87%D0%
BA%D0%BE%D0%B9&noreask=1&path=wizard cTtpeko3a
http://www.losprinters.ru/articles/trafarety-dlya-3d-ruchek - Tpadaperst
https://selfienation.ru/trafarety-dlya-3d-ruchki/- mraGiaoHbI
http://the3doodler.com/wp-content/uploads/2015/06/90s3DGlasses1.pdf -

OYKH
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B0%D0%B2%D0%B8%D0%BB %D 1
%

8C%D0%BD%D1%8B%D0%B9 %D0%BC%D0%BD%D0%BE%D0%B3%D0%BE%D0%B
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