


TBOpUYECKUN TPOEKT

«IloromHpIe CTAaHITMU U peaTU3aIys MOJ00HBIX

npoekToB Ha matdopme Arduino»




AHHOTALIUA

Hear padoTrbl: AHamM3 HMEIOMIMXCA MPOEKTOB, BBIACICHUE KIHOYEBBIX
OCOOCHHOCTEM TakuX IPOEKTOB , BBEACHHE COOCTBEHHBIX HJIEH U CO3/1aHUE
COOCTBEHHOU MOJEIH .

3amaun:

1. Ananu3 Ipyrux mpoeKToOB

Pazpabotka 3D-Mopeneit neraiei;

[ToaroroBka K meyaTy U nevath jetanei Ha 3D-npunrepe;

COopka MexXaHWYECKOM YacTH MOJICIM W3 H3TOTOBJICHHBIX crocooom 3D-
ME€YaTH JACTaJe U CTAaHJAPTHBIX KOMIIOHEHTOB;

Pa3zpaboTka 31eKTpuYecKoi CXeMbl MOJIEIH;

COopka IeKTpUUECKON YacTH MOJICIIH;

Pa3zpaboTka mporpamMmsl yrpaBieHUs] KOHTPOJUIEPa;

Hananka paGoTel Moieny.
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Hcnonb30BaHHbIE MPOTPaMMHOE O0ecTieueHre, 000py10BaHNe, MATEPHAJIBI:

1. SolidWorks — nporpamma juist kKoHCTpyupoBanus 3D-Mozeneii u yepTexei;

2. Arduino Ide — koMmnuIATOp MpOrpaMm Jjisi MUKPOKOHTpOJuiepoB Arduino;

3. Ultimaker Cura — cnaiicep 3D-mozeneit nns neyatv Ha 3D-npuHTepe;

4. 3D-npuntep Creality Ender 3 S1 Pro;

5. AutoDesk TinkerCad — onnaitH-nnporpamma Jiist pa3pabOTKU CXEM

6. C++ — A3pIK IPOrpaMMUPOBAHHUSI, HA KOTOPOM HAIIMCaH KO

7. Muxpokontpoiuiep Arduino Nano, UHAMKAaTOpHAs MaHEIb, TaTYUK
HaNPSOKEHUS;

8. ConHeyHas MaHEb;

9. ®oTope3nucTopsl, HIaroBble JBUTATENH;

10. Ilpoure KOMITOHEHTHI 7151 COOPKU MEXaHUYECKOW U SJIEKTPUIECKON 9acTh
CcXeMbI (MeTU3bI (raliku, BUHTHI), POBOIHUKH, PE3UCTOPHI);
11. Pyunoi#i uHCTpyMeHT (MTasuIbHUK, IJIOCKOTYOIIbI, 00KOPE3bl, HAADUIIN).

PesyabTaThl:

1. Pa3zpabortana momens ycTpoicTBa, pacnedarana Ha 3D mpuHTepe, BHIMOTHEHA
cOopka MEXaHUUYECKOUN 4acTH;

Pa3zpabotana u coOpaHa 37eKTpryYecKas cxeMa yCTPONCTBA;

Pa3zpaboTtana mporpamma yrpaBiaeHUs;

Brimonaena otnaaka paboThl yCTPOKCTBA B IIETIOM;

MeTo1oM MHOTOKpPATHOTO TECTHPOBAHUS MOATBEPKIEHA pabOTOCIIOCOOHOCTh
IPOTPaMMBI YIIPABJICHUS U YCTPOMCTBA B TIEJIOM.
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BBenenue

[TorogHast cTaHIIUA SIBISIETCS] KJIIACCUYECKUM MPOEKTOM Ha Arduino , 1 Takas
yJes JAaBHO YyCTapelia , HO MOCJHE MNPOAOJDKUTEIBHOIO aHaiv3a s BBLACIUI
MOMEHTBHI KOTOpBI€ HE OBUIM pEaM30BaHbl B JPYTUX IMPOCKTaX M MUMEITH MECTO
OBITH B HUX.

CBoeil 3aa4ell s MOCTaBWI PEATU3ALNIO0 TAKMX MOMEHTOB B CBOEM IIPOEKTE
Y BHEJIPEHHE B TIOTOJHYIO CTAHIIMIO YMHOM COJIHEUHOW MaHeu JJi1 oO0ecriedeHus
DHEPTUEH.

OcHoBHasl YacTh
AHaJIM3 APYrux NpoeKToB
AHnanu3 poBeaiéM Ha ocHOBe npoekTa AlexGyver. B cBoém ycTpoiicTBe OH

peann3oBai Takue QyHKIMH:

1. HM3mepeHue 3HAaUEHUI TeMIepaTyphl,
JaBJICHUS, BIAKHOCTH,0CBEIIEHHOCTH, KOHIICHTPALIUK YTIIEKUCIIOTO ra3a.

2. BBIBOA 3THX JIaHHBIX, 1aThl U BPEMEHU Ha JUCILICH.

D10 KacaeTcs OONBITUHCTBA ITPOCKTOB Ha HOI[O6HYIO TCMY. A BBIACIINAII YTO,
MaJIO KTO PCAJIN3yCT UBMCPCHUC CKOPOCTHU U HAIIPABJICHUS BCTpA.

B cB0oéM mpoekTe 51 penrit u3MepsATh Takue PU3NIECKUE BETUYNHBIL:

1) Temmneparypa
2) JlaBneHue
3) BunaxsocTh
4) OcBenEHHOCTh
5) CxkopocTh BeTpa
6) Hanparnenue Betpa

Cnoco0b1 u3mMepenust pusnveckux BeJUYNH Ha maTrgpopme Arduino
EcTb HeCKOJIBKO CTIOCOOOB U3MEPEHHUS JaBICHUS, TEMIIEPATYPhI U BIAXKHOCTH.

1. Martumk temneparypsl 1 BnaxHoctd DHT11 nim DHT22 u natuuk naBieHus
BMP280

2. JlaTuuk TemMiepaTypsbl, BIaXHOCTU U naBiaeHuss BME280
YcerpoiictBo natunkoB BiaxkHoctu DHT11 u DHT22:

1) TepMHUCTOpP — 3TO TEPMUUYECKUIN PE3UCTOP, COMPOTUBIEHUE KOTOPOTO
MU3MEHSETCS C TEMIIEPATYPOM, T.€. YBEIMUEHUE TEMIIEPATYPBI IPUBOAUT K
NaJIeHUIO €ro conpoTuBiieHus. [1o CyTu TepMUCTOpP — 3TO TEPMOMETP
CONPOTHUBIIEHUS, U3TOTOBJIEHHBII HA OCHOBE CMEIIAHHBIX OKCHUIOB
NePEXOAHBIX METAIIOB.



2) EMKOCTHOI JaTYMK BIAaKHOCTH — 9TO KOHIEHCATOP C MEPEMEHHOH EMKOCTEIO,
KOTOPBIN COJIEPKUT TOKOIIPOBOIAIINE OOKIIAIKK 13 MEIHOU (POIBIy Ha
TEKCTOJIUTE. DTOT KOHACHCATOP 3aKIIOUEH B TEPMETHYHBIN U4€XO0J, TOBEPX
KOTOPOT'O PacCIIOJI0KEH BIIArONOTIOMAIMMI ciou. [Ipu nonagannu yactui
BOJBI HA ATOT CJIOM, MEHSETCS €T0 TUAJICKTPUICCKas MPOHUIIAEMOCTb, YTO
MPUBOJNT K M3MEHEHUIO EMKOCTH KOHCHCATOpa.

VYerpoiictBo natuuka nasienus BMP280 :

1. BHyTpu matumka pacnoyioxeHa MeMOpaHa, KOTOpasi pearupyeT Ha N3MEHECHHUS
JaBJICHUs B OKpYy»karoiei cpene. [Ipu Bo3neiicTBuu napiieHus MeMOpaHa
MEHSIET CBOIO (POpMY, YTO MPUBOJUT K UBMEHEHUIO COMIPOTUBIICHUS JaTUMKA.

BME280 Bkitouaet B ceOs1 iBa MPEABIIYIINX IaTUUKA U SBIISICTCS UX YI0OHOM
3ameHoi. 13 3a 3Toro g Oyay UCnosib30BaTh B CBOEM NIPOEKTE BMECTO 1 BapuaHTa.

JIns n3Mepenust OCBELIEHHOCTY ¥ OPUEHTAlMA YMHOM COJTHEYHOU ITaHENH
Oy/ly UCII0IB30BaTh (hOTOPE3UCTOPHI.

Jliig onpesiesieHns: HalpaBlieHUs BeTpa 51 Oyy MCIOJIb30BAaTh MOTEHLIMOMETP C
(rorepoM, NPUKPEIIIEHHBIM K HEMY.

JIns onpenesieHns: CKOPOCTH BETPaA S UCTIOJB3YI0 YallleUHbIN
aHEMOMETP. YTJIOBYIO CKOPOCTb aHEMOMETPA 5 OIIPEAECIIAIO C IIOMOIIBIO
OIITHYECKOI0 DHKOJEpa.

OnTuyeckuid SJHKOJEP COCTOUT U3 ONMTOMNAPhI U AUCKa ¢ ipopessmu. [Ipu
BpAIICHUH JIUCKA 5 3aMEPSII0 BPEMSI IIPOXOKIACHUS MEXKITY COCETHUMH IIEISIMU U C
MOMOIIIBIO 3TOTO MOJIyYar CKOPOCTh BETPA.

3aBUCHUMOCTh CKOPOCTH BE€Tpa OT MEPHUO/Ia BpAILICHUS 5 TOTy4yni caenas 10
U3MEepeHui 1 noctpouB rpaduk. I'paduk 3aBUCUMOCTH OKa3aJIiCs JIUHEHHBIM C
TaHTE€HCOM HakjoHa 1/3.
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Heo0xoaumpbie KOMIIOHEHTHI
ITimata Arduino Nano;
Cepomotop MG996
ConHeyHas IMaHeb;
doTtope3uctop (4 mr.);
Pezuctop 10 kOM (4 mit.);
[IpoBOgHUKH, KPENEXK.
JlaTuuk naBieHus, BIaxxHocTy, Temnepatypsl BME280
Onronapa
. Iloranuunomerep
10. arossrit aBurarens 28BYJ-48 u ero npaiisep
11. Bluetooth moxyns HC-06

DN U AW

Kak Oyaer padoratb npoekrt

B stom mpoekte doTope3uctopsl OyayT paboTaTh B KauecTBE JCTEKTOPOB
ceeta. Korma Ha ¢orope3ucTop HauMHaeT MajgaTh CBET €ro CONPOTHUBIICHUE
YMEHBILIAETCS, MOATOMY (HOTOPE3UCTOPHI TaK YAaCTO HCIOJIB3YIOTCS B Pa3IUYHbBIX
JIETEKTOpax CBETa WK TEMHOTHI.

B namem mpoekre yeTbipe Qorope3rcropa OyayT MOMEUIEHBI C YEThIPEX
CTOPOH COJIHEYHOW MaHeNd, a CEepBOMOTOpP M IIAroBbld JABUTaTeNlb OyayT
MCTIOJIb30BATHCS JINIE: IOBOPOTA COJTHEYHOH MaHEIN B 2-x
B3aMMOTIEPIICHIUKYISPHBIX OCSX.

CepBOMOTOp U IIarOBBIN ABUTATENh OyAyT MOBOPAUYMBATH COIHEYHYIO MaHEh
B HampaBlIeHUH TOTO (POTOPE3UCTOPA, COMPOTUBICHUE KOTOPOTO OyAEeT MEHBIIE,
yT0 Oy/AeT 03Ha4aTh YTO HA HETO MajaaeT Oouble comHeyHoro cBeta. Ecnu Ha Bce
4yeThIpe PoTope3ncTtopa OyJeT maiaTh OJUHAKOBOE KOJUIECTBO COTHEYHOTO CBETA,
CEpPBOMOTOPBI HE OYyT MOBOPAYMBATh COJHEUHYIO MaHeb. TO €CTh CEPBOMOTOPbI
OyIyT MBITaTbCSI TOBEPHYTh COJHEYHYIO MaHENh B TaKOE MOJIOKEHHUE, YTOOBI BCE
yeTbIpe (POTOPE3UCTOPa UMETU TPUMEPHO OJMHAKOBOE COMPOTUBJIEHUE, UTO OyIeT
O3HAYaTh YTO Ha HUX MAJAET MPUMEPHO OJIMHAKOBOE KOJUYECTBO CBETA.

Ecnu >xe compoTuieHue oHOTO (HOTOPE3UCTOpPa CTAHOBUTCS MEHBIIE YeM
COMPOTHUBJICHUE JPYroro, TO CEPBOMOTOPHI OyAyT MOBOpPAYMBATH COJHEYHYIO
MaHeNb B HAMIPABJICHUHU 3TOTO (HOTOPE3UCTOpA.

C nomompto natunka BME280, anemomerpa,durorepa mnoixydaeM 3HaYCHHUE
bu3nYecKuX BETUYHMH, 00pabaThiBaéM WX C TMOMOIIBI0 MHUKPOKOHTpOJUIEpA U
otmpasisieM ux o Bluetooth na Tenedomn.

IocienoBaTeIbHOCTh TEXHOJIOTMYECKHUX MPOLIECCOB
Hlar 1. ITpoextupoBanue neraneii B mporpamme SolidWorks
HeoOxoanMele netanu:
Kopmyc nepxxarenst coaHeuHOM anenu 1 poTope3ncTopoB;
Kppliiika geprateiis COJIHEYHON aHeIn U (POTOPE3UCTOPOB;
Kpemienue kopnyca BepXHEro cepBoInpuBoia (och BpaiieHus 1);
Kpennenue kopmyca HUXKHEro cepBOonpHuBo/ia (0Ch BpallleHus 2);
[lepexomHUK TSI IepeIavu BpAIlEHUs Bajia CEPBONPUBO/IA;
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6. Ilnardopma s KperuieHus: Bcei KOHCTPYKIIUY;
7. Kopmyc BpaiieHus Bana.

[IpoekTupyem Jeranu OpPUEHTUPYACh Ha PACIOJOXKEHUE DJIIEKTPOHUKU U
UMEIOIIUECS KOMITOHEHTHI.

UltiMaker Cura

@086 Y]

CLELT:] CCELT]

I/ICHOK 2.

UltiMaker Cura

UltiMaker Cura

@086 0086

CLELT:] CLELT:]




Ilar 2. IIpeo6pazoBanue 3D-moxeneit B ¢aiinbl meuatd Ha 3D-npuHTepe ¢
MOMOIIIBIO MPOTPAMMBI Ultimaker Cura.

& CE3S1_xpennenme noa conmesnyio nanens - Uttimaker Cura - X

it View  Settings  Etensions  Preferences  Help

Ultlmaker Cura PREVIEW MoNITOR

—o-
v | 3% standard Quality - 02mm Baox Qon &or v

[} Creality Ender-351

v &
-«

== Quality

5 <

Layer Height @ w
tnital Layer Height @ w
Line widtn
WallLine Wit 04
Outer Wl Line Widtn
Inner Wall(s) Line Width 04

Top/Bottom Line Width

InfilLine wgkn o4
Inia Leyer Une Widtn
@ wals <

= TopiB

PI/IcyHOK 5. UuTepdeiic HpOFpaMMBI Ultlmaker Cura (cnancep)

Ilar 3. ITeuats neraneit Ha 3D-npuntepe Creality Ender 3 S1 Pro.
Pucynok 8. Buemnuii Bug 3D-npuntepa Creality Ender 3 S1 Pro
Ilar 4. COopka MEXaHMYECKOW YacTHM MOJEM W3 HaredaTaHHBIX JeTajield ¢

NOMOIIBI0  CTAaHAAPTHOTO  Kpemeka,  yCTaHOBKa  COJNHEYHOW  TaHeH,
dboTOope3uCTPOB, MPOKIAIKA MPOBOTHUKOB.
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Pucynok 6. Bua rotoBoro uznienus

Ilar 5. Pa3paboTka »JIEKTpPUYECKOM CXEMbI MOJEIW B OHJIAWH-IIPOrpaMMe
AutoDesk TinkerCad.

" )
ST

0.0

PucyHnok 7. Dnekrpuueckas cxema

Hcropus npoekra

[IpoexT umen npeapICTOPUIO B BUJIE COJTHEYHOM MAHEU MPEACTABICHHON

Hmwxke. M nMmena Takne 0COOEHHOCTH B OTJIMYMHU OT HOBOI;

l.

B HOBOI1 manesnu s moctaBuia 0osiee MOHIHBIC MOTOPBI YTO IMO3BOJIAJIO
IMOJIHOCTBIO UX OTKJIHOYATH JJIS IMOJIOKCHUA PABHOBECUS TIAHCIIN.

B npenpinymieit Mmoaenu cuil cepBonpuBo1oB sg90 He XBaTaio U 3TO
OTpakaJloCh Ha KaYeCTBE MO3ULIMOHUPOBAHUS.

[Ipenpiayinas Moiesib UMeNa MeYaTHYIo IIaTy HO 3TO ObLIO U3IHUIITHE U HE
CUJIBHO PEIIaJIO BOIIPOC pa3MEICHHs IPOBOJIOB.

[Ipeapiayiias MoJeIb UMENIO APYTOe PACcHooKeHHe POTOPE3UCTOPOB ITO
MEIIAJIO TO3UIIMOHUPOBAHUIO.

[Ipenpiaymias MoieIb UMeENa SKPaH KOTOPBIM 3aHUMaI 00JIbIIOE KOJIUYECTBO
noptoB. B HOBO# pyHKIMIO 0TOOpakenus BoinonHseT Bluetooth mogyns HC-
06.
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Ilar 7. Pa3zpaboTka mporpamMMsbl yripaBiaeHUsI KOHTPOJIIEpa
1) Co3naem HeoOXoaUMBbIE NIEPEeMEHHBIE , 3arPyKaeM OMOJTHOTEKH 1
Ha3HA4YaeM NUHBI.

oo cketch_feb05a | Arduino 1.8.18

Main [Mpaeka Ckety Vucrpymentor MNomows

sketch_feb05a §

int a;

int b;

int c;

int d;

#include <Servo.h>

Servo myservo; J/ create servo object to contrco
#define inl 5

$define in2 4

#define in3 3

#define ind 2

int n = 0O;

int wertpos = 0;

int dl = 5; // EpeMA ZaOSp®EM MeEOV MMOVIECAMM
char command = 0;

vold setup() {
ff put wywour setup code here, to run once
Serial .begin (9600);
myservo.attach (9) ;
pinMode (inl, OUTPUT]};
pinMode (in2, OUTPUT) ;
pinMode (in3, OUTPEUT):
pinMode (in4, OUTPUT) ;
}



2)IToBopayuBaeM COJIHEYHYIO NMaHeIb B 3aBUCHMOCTH OT 3HAYEHUS

(dorTopesucropos

@ sketch feb0Sa | Arduino 1.8.18

. o n C W [l
Dann [Mpaeka Ckery MHcTpymedter MNomou Pasea_-KETH THCTRYMENTBL Dol

sketch_feb05a §

sketch_feb05a §

delay(dl);

X }
woid loop() { else if(gor<-10){

if (analogRead (A6)<50){ HIGH) ;

n = n+l; italWrite (in2, LOW):

} d: rite (in3, LOW):
italWrite(ind4, HIGH):

a = analogRead (A0);://vv

b = analogRead(Al)://gr -ite(inl,

c = analogRead (&2)://vn -ite(in2,

d = analogRead(A3);/ /gl Fite(in3,

int gor = d-b;
int wert = c-a;

S/Serial.println(String(goxr)+"|
rite (in3, [

. digitalWrite (in4,
if {gor=10){ delav(dl) :
LOW)
LOWY ; digitalWrite (inl,
HIGH) ; digitalWrite(inZ, L
R igi IWrite (in3, [
HIGH) ; digitalWrite (in4, [
delay(dl);
}
LOW) : if(vert<Ozivertpos<20){
HIGH) ; myservo.write (100);
I delay(100);
HIGH): myservo.write (80);
Low) » vertpos=vertpos+l;
}
if(vert>25&4avertpos>-20) {
HICH) ; my-se:cvo .write (80);
e delay(100):
HIGH): myservo.write (90);
LOW) ; wvertpos=vertpos-1;
LOW) ; }
Serial.println(String(a)+'|"'+5t:
}
HIGH) ;
LCW)
LOW)

digitalWrite (ind4, HIGH):;
delay (dl):

}
elze if (gor<-10){

14



3) IlonyyaeM 3HaUYeHME € JATYMKOB U OTHPABJIsieM HA Tejie)OoH

raz2 = anal d (0) - ar (1) :
middle2 = 50

f (raz2 < middle2 + 75) {

angleserv2 = 1 n(--angleserv2, 0, 180);

else if (raz2 > middle2 + 70) {

angleserv2 = constrain(+t+angleserv2, 0, 180);
}
t raz ad (3) 1(2) ;
middle 40;
f (raz < middle + 75 && angleserv2<=%0) ({
angleservl (--angleservl, 0, 180);
}
1: if (raz middle + 75 && angleserv2<=90) {
angleservl n(++angleservl, 0, 180);

}

if (raz middle + 75 && angleserv2>90) {

angleservl = co: (++angleservl, 0, 180);

}
if (raz middle + 75 && angleserv2>90) {
angleservl = n(--angleservl, 0, 180);

}

Ilar 8. Hanagka paGoTel Mosienu
IIpodsiema poTope3ncTopon

CBeT0BO# MOTOK — dU3MYEcKas BeIMYNHA, XapaKTepU3yroIias
KOJIMYECTBO «CBETOBOI» MOIIIHOCTH B COOTBETCTBYIOIIEM MTOTOKE U3JIYyYEHHUS.
DOTOPEZUCTOP U3MEHAET CBOE COMPOTUBIICHUE B 3aBUCUMOCTH OT CBETOBOTO
notoka(®d) , HO OH AeNaeT ATO HE JUHEIHO. DTO BUIHO U3 TpaduKa.
[Tpu HeOONBIIMX H3MEHEHUSX CBETOBOT'O IIOTOKA CYUTAEM 3aBUCHMOCTH
nuHenHoM. M3-3a 3Toro He Bcerjaa JOCTUTaeTCsl ONTUMAIbHOE TTOJI0XKEHHE.

LA L A
Md=const U=const

> >
0 u 0 D

Pucynox 11. @otorpadus monenu B padbote
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IToaBenenue UTOrOB

He Bce 3a1aun 110 mpoeKTy JOCTUTHYTHI.

Pa3pabGorana, wu3rotoBneHa W ompoOoBaHa ~ MOJENb  yCTPOWCTBA,
o0ecreunBaronero cieasiiee NO3MIMOHUPOBAHUE COJIHEYHON MaHEeIu B CTOPOHY
UCTOYHHUKA CBeTa /I JOCTHKEHUS MaKCUMyMa TE€HEpUPYEMOM COJIHEYHOU
MAHEIbI0 MOIIHOCTH AJIEKTPOSHEPIHH, CHEJaH ONpoc aHeMoMeTpa, Quirorepa ,
dboTope3ucTopa U OTHpaBKa MX 3HaueHUM Ha TenedoH . K coxanenuto He ycren
nokynuTh natunk BME280 u crienats 4acTh KOJa CBSI3aHHYIO C HUM.

B mpormecce BbIMOJIHEHUST pabOT CTOJKHYJIUCH C MPOOJEeMON HEIMHEHHOCTH
XapaKTEPUCTUK (HOTOPE3UCTOPOB, UYTO HEraTUBHO BIMSIET Ha NPABUIBHOCTD
yIpaBiIeHUs MO3ULMOHUPOBAHUEM MpobeMa Obljla YaCTUYHO PeIlieHa C MOMOIIBIO
00paboTKu Ko1oM. B nanpHeileM miaHupyeTcst peluTh 3Ty npodemy.

16
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