[loarotoBKa 1 nposeaeHue

npakKTn4yecKkoro Typa no 3D

MOAEeNNPOBAHUIO U NeYvaTu,
POOOTOTEXHMKA

lfopsanb C.®, yunteno MBOY «lMepBomaicKana wKona Nel»
NMepBomanckoro paimoHa Pecnyb6amku Kpbim



NMpakmuyeckoe 3a0aHue no 3D-
MOOenuUpPoBaAHUIO U neyamu.

O6opyaoBaHMe, maTepuanbl, NPOrpaMmmHoe
obecneyeHue

3D npuHTep ¢ FDM nevaTtblo .1

®dunameHT (PLA dnnameHT, PETG dmnnameHr,
PolymerdunnameHT -1Katywka O,5kr

MK ¢ Hannumem 3D pepaktopa (KOMMAC 3D,
Autodeskinventor, AutodeskFusion 360),

Bpay3ep n goctyn 8 UHTepHeT ansa obecneyeHums
BO3MOXHoCTK paboTbl B Tinkercad u Fusion 360



Nporpamma cnaicunra (Cura, Polygon, Slic3r)

CpeactBa npocmoTpa rpadpmyeckmx ¢anios u
dopmaTta PDF

CpeacTtBo A1 YNCTKU M obcnyKmBaHmA 3D npuHTepa
M HAbOpP MHCTPYMEHTOB ANA YAA/IeHUS
BCNOMOraTeNibHbIX NoaAepKekK

Jlnctbl bymarn popmarta A4 — npeanoyYTUTENIbHO
YEPTEKHOM ,4epPTEXKHbIE NPUHAONEHKHOCTH



[TopAaaoK BbINONHEHMA 3a4aHMA o 3D-
MOAENIMPOBAHUIO /151 LLIKOJIbHOMO U
MYHULMMNA/IbHOTO 3TarnoB:

O3HaKkomneHune c 3agaHnem.

Bbibop nporpammHoro obecnevyeHus 4n9 BbINOJHEHUS
3D-mopenm.

BoinonHeHme 3D-moaenu no 3agaHuto (YepTeky,
3CKU3Y, ONMUCAHUIO).

MoarotoBKa ¢panna Ana otnpaBkm Ha 3D-NpuHTeEp.

MoarotoBka 3D-npuHTEpPa K NeyaTn (KannmbpoBKa,
YMCTKA IKCTPYyAepa, NpoBepKa NaacTuKa, YNCTKa CTONa,
HaHeCeHMe KNesLwero NoKpbITUA Ha CToN).



* Bbibop perkmma neyatn (BbiIbOp 3anoiHEHUA
netanun, BbiIbop TONLWMHBbI CTEHOK U
NOBEPXHOCTEMN).

* 3rotosneHne 3D-mopenn Ha 3D-npuHTepe.

* [To oKOH4YaHUK nsrotosneHma 3D-mopenu -
CHATME TOTOBOro N3aenna, Npu
HeobxoaMMOCTU— OUYUCTKA.



[MoaroToBKa YepTeXa rotoBoro U3aenma Ha OCHOBaHUM
3D-moaenn B HeobxoaAnMMbIX BUAAX C BbIMOJAHEHUEM
MECTHOTIO ceyeHmaA no BbIOOPY y4allerocs u
BbINMOJIHEHWE CeYEHMA NIOCKOCTbIO. BCé 310
BbINMO/IHAETCA Ha YEePTEKHOM JIUCTE C BbIMOJNHEHUNEM
BCEX PAa3MepOoB, BbIHOCHbIX MU BCMTOMOTaTe/NIbHbIX
(oceBbIX) AMHUKX. YrNoBOM LUTAaMN 3aNONHAETCA B
cooTBeTcTBMM cO cneundurkauymen no NOCTy.

BbiBOA, Ha neYyaTb Yepes3 NPUHTEP pucyHKa 3D-moaenm,
yepTerka u cneundPuKkaumm (npm HaAM4YMM cOopoYHOro
n3genus).

CoxpaHeHune pannoB NnpakTUYecKkom paboTbl Ha
KOMMNblOTEPE.

Cphaya BbINOHEHHOTO 334aHMA YIE€HAM KIOPW.
YbopKa paboyero mecta



[lpaKTnyeckne 3agaHma no 3D-
MOAeNIMPOBaHMNIO HapaBHe C
MmoaennpoBaHMem cogeprKaTt No4roToBKY
odpopmneHHoro YyepTexa no NOCTam ¢
ceyeHNAMMN U MeCTHbIMU pa3pe3amm U
cneyndpuKkaumamm. ina npaBnUabHOro
odpopMNEHNA YepTEKa peKoMmeHayeTcsA
ncnonb3osatb nporpammy KOMIMAC-3D.



MpaKTnyeckana pabora no
poboToTEXHUKE

Ob6opynoBaHue Ha 6a3e obpasoBaTesibHOro
KOHCTPYKTOpA

TPU aNeKTpoaBumnratend C aHKoaepamm Nnu
cepsoasuUraTend NOCTOAHHOINo spalweHunA

NATYNK PACCTOAHUSA;
ABa AaTyMKa CBeTa UM LUBeTa;
ABa AaTYMKa KacaHUs;

rMPOCKONMUYECKMIN AaTYUK (NPpU HaNMYnK)



KOMMNAEKT HOBbIX 6aTapen nam NOHOCTbIO
3aPAKEHHbIX HOBbIX aKKYMY/IATOPOB, UMEIO LM
EMKOCTb U HanpAXKeHne, paBHble A5 BCEX
YY4ACTHUKOB;

KOMMNNEeKT NpoBOo4os,

KOMMJIEKT KOHCTPYKTUBHbIX U COEANHUTENbHbIX
3/1IEMEHTOB A4 NOCTPOEHMA Waccm poboTa u
aKTUBHOIO UM NAaCCMBHOIO 3axBaTta (MAacCUBHbIM
3aXBAaTOM CYUTATb 3N1E€MEHT KOHCTPYKLUMN, C
MOMOLLLbIO KOTOPOTo POOOT MOXKET 3aLenuTb U

yaep»KMBaTb 0O BEKT 3a cHET NOBOPOTOB Kopnyca)



Ob6opyaoBaHue Ha 6a3e Arduino

nnata ana npototunmnposaHma Arduino UNO nau
aHanor;

MaKeTHaA nnataHe MeHee 170
ToyeK(nnata NPoTOTUNMPOBAHUA);

perynpyembiv ctabmnmsatop nutaHma (Ha
ocHoBe ymnna GS2678 nnau aHanor);

npansep asuratenen (Ha ocHose ynna L298D
WNW aHanor

nBa Koneca 42x19 mm;
ABe LWapoBble onopbl;



NBa MHbPaKPaACHbIX JanbHOMEpa
(1080 cm)  Sharp GP2Y0OA21 nan
aHanor;

AB8d NMAaCCUBHbLIX KpeniaeHnAa ana Aa/ibHOMEPOB,

nBa aHa/10roBbIX NaT4YMKa
OTPa)XEHMAHA  OCHOBE
$OTOTPAH3UCTOPHOM onTonapsbl (AATYNK INHUN);

cepsoaBUraTe/lb C MEeXaHNU4YeCKm
3dXBAaTOM WJ/IKU KOHCTPYKTUBHbIE 3/1EMEHTDI
ANA KpenneHmda NnaCCMBHOINo 3axXBaTa,

CKODObl M KPOHLUTENHbI ANA KPenaeHUa AaTYNKOB;
BUHTbI M3;ranikun,lambol ,cTONKKN ona nnat



coeagnHmTeZibHble Nposoadad

aKKymynaTopHble baTapen Tunopasmepa «KpoHa» ¢
3apAAHbIM YCTPONCTBOM (BO3MOXHO MCNOJ/Ib3OBAHME
O/1HOPA30BbIX baTapen EMKOCTbIO HE MeHee
500mAu4); nonyckaeTca 3ameHa Ha 4

aKKYMyNATOPHbIX 6aTapen 3.7B Tnnopa3smepa
«18650»;

Kabenb ¢ pasvémom ana AKB Ttuna «KpoHa»
Nnn

H6aTapeinHbIn 610K noa 2 akkymynsaTopa 18650,
BbIK/1tOYaTENb;
Kabenb USB.



MHCTPYMEHTbI, MeTogmn4eckme nocobma n npoyee:

NepCcoHa/IbHbIM KOMMbIOTEP NN HOYTOYK C
npeayCcTaHOBAEHHbIM NPOrpammMHbIM obecrnevyeHnem
Arduino IDE gna nporpammmnpoBaHus poboTa;

LMPPOBON MYNbTUMETP;

pacrneYyaTaHHaA TEXHUYECKaA AOKYMEHTaUMA Ha NaaThbl
PacWIMpPEHNA U JATUYNKU;

3apsAAHOe YCTPOMCTBO ANA aKKYMY/IATOPOB TMNA
«KpoHa» (BO3MOXHO, 0AHO Ha HECKOJ/IbKO paboymx
MECT U3 pacyéTta, YToObl BCE YY4ACTHUKN MOI/IU
3apAXaTb NO OAHOMY aKKYMYAATOPY OAHOBPEMEHHO)
N 3apAgHOe YCTPOUCTBO AJ/11 aKKYMY/IATOPOB

Tmna 18650



O6opyanosaHue Ha 6a3e Arduino
(MMHMMaNbHaA KoMNaeKTaumua noa 3aaavy)

Komnbtotep ¢ yctaHoBneHHbIm MO Arduino IDE;
Arduino UNO mnnu aHanor;

KommyTauuoHHbIN Kabenb ansa nnatbl Arduino;
KoHTaKTHaa makeTHasa nnata (He meHee 170 Touek);
CseTtoamoabl (He meHee 4 WT. ogHOro TMNa);
KHonMKa TaktoBada (He meHee 1 WT.);

[MoTeHUmomeTp (C BO3MOHOCTbIO  MOHTA)a
Ha KOHTAKTHOM nnaTe);



CoeaMHUTENbHbIE NPOBOAA ANA KOMMYTaL UM
3/1EMEHTOB Ha nnaTe;

Pe3uncTopbl, Heobxoamnmble ans
NoAKAtoYeHUs cBeToamonos,  KHonku (HomunHan
PE3NCTOPOB, UX KONNYECTBO

YYaCTHUK MOXKET NoaobpaTb CAaMOCTOATENbHO)

Kabenb USB anA 3arpy3ku nporpammsbl Ha poboTa (nau
WiFi-

agantep Ana 6ecnpoBOAHOMN 3arpy3Ku)

K ¢ NPOrpaMmmMHbIM obecneyeHmem B
COOTBETCTBUU C

NCNOZIb3yeEMbIMN KOHCTPYKTOPaMU NTTU CUMYTATOPaMN

Jinct bymarun anAa BbINONHEHMA TEXHNYECKOTO PUCYHKA
(popmaTt A4, yepTexKHble MPUHAONEKHOCTH)



[Mnowaaka ansa tTectmpoBaHus poboTa
(monunron):

nntoi 6aHHep ot 440 r/m? c TMnorpadckomn
neyaTblo;

CTaUMOHApPHble 0O BbEKTDI;

nepemeltaembie 0b6vekTbl (baHku 0,33 i,
Kyoukm c pebpom 40 mm 1 80 mm)



* [pn NnpoBeaeHUUN LWKONbHOIO NPAKTUYECKOTO
TYpa B O4MHOU popme yHaLLLMMCS
npeaocTaBNAETCA WKONAbHbIM HAboOp AnA
cObopKn pobOTa NN OHU NPUHOCAT
COOTBETCTBYHOLWMM HAbOp camm NO aHANOTNN C
MYHULMNANbHbIM TYypom. KaxKaomy
yyalwlemyca npeaocrasnserca paboyee mecrto
33 KOMMNbOTEpoMm, a Ha 10 yyauwimxca — oamH
NOJINTOH ANA 3anycKa poborTa.



* LleHTpanbHaA npeaMmeTHO-MeToAMnYECKaA KOMUCCUA
pekomeHayeT NPOBOAUTDL LLKOJIbHbIN TYp B
BUPTYa/ZIbHOM POpPMATE C MOMOLLLbIO BUPTYabHbIX
cumynatopos TRIK Studio (ckayaTb 6ecnnatHo Ha canTe
https://trikset.com) u Tinkercad (ana Tinkercad
TpebyeTca npeaBapuTenbHaA PerncTpauma y4acTHUKOB
Ha cauTe https:/tinkercad.com). B atom cnyyae
YYACTHMKM MOTYT BbINONAHATb 3aJaHNE TONbKO Ha
KOMMNbIOTEPE, Ha KOTOPOM ByaeT yCTaHOBAEHO
COOTBETCTBYHOLLEE NPOrpammHoe obecrneyeHme.
3agaHuna ana TRIK Studio opopmaeHbl C NTOMOLLbIO
PEXMMA YNParKHEHUN, a pELLEHNE MOXKeT
npeacrtaBsieHo Ha Tpex naatdopmax (NXT, EV3, TPUK) n
Ha TPeX A3blKax: rpaduyeckme gnarpammel (ana scex
nnatdopm), JavaScript u Python (ana TPUK).
PaccmaTtpuBaeTcs BapuaHT aBTOMAaTUYECKOM
ANCTaHUMOHHOM npoBepKku peweHnn B TRIK Studio.



e 3a1aHMNA NepPBON U BTOPOM BO3PACTHbLIX rpynmn
COCTOAT U3 HAaNMUCAHMA NPOrPaMMHOro Koaa
NN COCTaBNIEHMA Anarpamm Ans
NPOXOXAEHMA BUPTYaNbHbIM MODOUNbHBbIM
POBOTOM BMPTYA/IbHOIO MOJINTOHA B
cumynaTtope TRIK Studio. B obwmx yepTax
NONKHbI NPEeACTaBNAATb AEMOHCTPALMUIO
BbIMOJIHEHUA TaKMUX YYEOHbIX 33434 KaK
«cnepgosaHWe No AIMHUKU», «noacyeT
NePeKPECTKOBY, «C/1eA0BaHUeE BAO/b CTEHbIY,

* «nepemelleHmne 06bLEKTOB» U T.A4.



* 3a4aHUNA ANA TPETbEN N YETBEPTOM BO3PACTHbIX rpynn
(9, 10-11 Knaccbl) Ha BbIAB/IEHMA 3HAHMN U HaBbIKOB
PAabOTbl C MUKPOKOHTPO/INEPHbIMM

* YCTPOMCTBAMM Ha Ba3ze MUKPOKOHTPONNEPOB
cemenctea AVR, coBMeCTMMbIMU CO CTaHAapTamMM
OTKpPbITON Nnaatdopmbl Arduino. 3agaHnA COCTOAT U3
noarotosku B cumynatope Tinkercad cxembl n
HanNUCcaHMA NPOrpaMMHOro Koaa Ha A3blke C++ B cpeae
Arduino IDE ana aemoHcTpaumm o6paboTKn AaHHbIX
AATYNKOB U YNPaBAEHMA Harpy3Kkomn B Buae
KONINEKTOPHDbIX SNEeKTPOoABUraTe/Ien C MOMOLLbHO
MUKPOKOHTpoNnepoB cemencrtaa AVR.



* [lpn npoBeaeHUU NPAKTUYECKOro Typa O4YHO B
npoLecce BbINONAHEHUA 3a4aHNA YYalLUNCA
AoNKeH cobpaTb KOHCTPYKLMIO poboTa nnu
POOOTU3NPOBAHHOIO YCTPOMCTBA M3
npeaocTaB/IeHHbIX OPraHMn3aTopamm
KOHCTPYKTUBHbIX 9N1€MEHTOB (MM MPUHECEHHbIX
CaMOCTOAITENIbHO — MO PELLUEHNIO OPraHM3aTOPOB),
NPOTECTUPOBATb NOKAa3aHMA AaTYMKOB, COCTABUTb
nporpamMmmy M MHOTOKpPaTHO OTN1aauTb eé paboTy
Ha NpeaocTaB/eHHOM NOoJINTroHe. TaKKe npwu
BbINOJIHEHUW 3a4aHMNA ydawmmca 9-11 Knaccos
cneayeT COCTaBUTb CTPYKTYPHYIO (Mau
NMPUHLUMMNUANBbHYIO) CXEMY SNEKTPUYECKUNX
coegnHeHnn poborta, pykosoacteysacb MOCT
2.702-2011.



* Bpema oTBeaeHHOe Ha BbiNoaHeHUe 3aaaHuA 150
MWHYT. B CBA3M C 3TUM HaA WHKOZIbHOM U
MYHUUMNANbHOM 3Tanax B cay4yae
ncnonb3oBaHMA Arduino opraHmM3aTopamm MoryT
ObITb NPeaoCcTaBAEHbl KOHCTPYKLUWUKU € YaCTUYHO
cobpaHHbIM LWaccu (6e3 aneKTpnYeCcKux
noaK/atoyeHnn). B gononHeHmne K OCHOBHOMY
BpeMeHU BbINO/IHEHUA 3a4aHNA PpeKomeHAayeTCA
NpoBecTu ABa 0bA3aTenbHbIX Nnepepbisa no 10
MWHYT U ABe 3a4eTHble NONbITKU, A/INTE/IbHOCTb
KOTOPbIX HE YYMUTbIBAETCA.



* B cocTtaBe 334aHuMA : cnegoBaHMe NO INHUM LWWMPUHOM OT 15
0o 50 mm c oagHUM MAn ABYMA AaTYMKAMM OCBELLEHHOCTHN,
onpegeneHne nepeKkpecTkos, cnegoBaHMe BAOb CTEHbI C
OAHUM AATYMKOM PacCTOAHMA, onpeneneHne Hanndma
06BHEKTOB OAHMM-ABYMA AaTYMKAMKM PACCTOAHUA,
nepemelleHne o6 beKkToB (BOJIOKOM MO NJIOCKOWM
noBepxHocTtn). [ina 10-11 KnaccoB KpUBM3HA MOBOPOTOB
JIMHWU U CTEH AO0NXKHa NpeaycMaTpuBaTbh HEOOXOAMMOCTb
MCMO/1Ib30BaHUA 3/1eMEHTOB aBTOMATUYECKOro yrpaB/ieHUA
.be3 BmewaTtenibCcTBa onepartopa.

 [1na obecnevyenHma 9-11 knaccam BO3MOKHOCTU BbINOJHEHUA
NPaKTUYECKOTO 334aHNUA B CUMYNIATOPE MOXKET bbITb
nocTaBNeHa 3a4a4a N3roToBAEHMA CTALLMOHAPHOTO
yCTpOMCcTBa Ha 6a3e Arduino ¢ MMHMMaNbHbIM
MCNONb30BaHNEM MEXaHUKN nan BoobLe 6e3 Hee.
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Autodesk

Fusion 360
Tinkercad

Ultimaker
Cura

Polygon 2

Polygon X

Slic3r

becnnaTtHas, HO He pa6oTaeT c
¢opmatamum STL, OBJ, STEP, noatomy
pekomeHayeTtca 6oneenpoaBuHyTan

Bepcua—16u
Bbilue

MnaTtHas, gocTynHa obpasosa-

T€/bHaA INLEH3NA UIN TPUAN
becnnatHaaana 06pa3OBa-TEJ1beIX

yypexaeHui

BecnnatHas gna obyyatowmxca

W npenogasaTenen

becnnatHas

becnnatHas

BecnnaTHas, paboTtaet

¢ 3D-npuHTepamu Picaso
BecnnaTHan, pabotaeT

¢ 3D-npuHTepamm Picaso,Hy»KHa

perucTpauma
becnnaTtHaa

Komnnekrbl:



https://kompas.ru/kompas-3d-lt/about/
https://edu.ascon.ru/main/download/freeware/
https://edu.ascon.ru/main/download/freeware/
https://edu.ascon.ru/main/download/kit/
https://www.autodesk.ru/education/free-software/featured?referrer=%2Feducation%2Ffree-software%2Ffeatured
https://www.autodesk.ru/education/free-software/featured?referrer=%2Feducation%2Ffree-software%2Ffeatured
https://www.autodesk.ru/education/free-software/featured?referrer=%2Feducation%2Ffree-software%2Ffeatured
https://www.autodesk.ru/education/free-software/featured?referrer=%2Feducation%2Ffree-software%2Ffeatured
https://www.autodesk.ru/products/fusion-360/students-teachers-educators
https://www.autodesk.ru/products/fusion-360/students-teachers-educators
https://www.tinkercad.com/
https://ultimaker.com/software/ultimaker-cura
https://ultimaker.com/software/ultimaker-cura
https://picaso-3d.com/ru/products/soft/polygon-2-0/
https://picaso-3d.com/ru/products/soft/polygon-2-0/
https://picaso-3d.com/ru/techsupport/soft/designer-x/
https://picaso-3d.com/ru/techsupport/soft/designer-x/
https://slic3r.org/download/

