Додаток А
Лістинг програми

#define trigPin 12 

#define echoPin 13 

#define trigPin1 9  

#define echoPin1 10

#define led 2

#define led2 3

#define led3 4

#define led4 5

#define led5 6

#define led6 7

#define buzzer 8

#include <Wire.h>

#include <Adafruit_GFX.h>

#include <Adafruit_SSD1306.h>

#define SCREEN_WIDTH 128 

#define SCREEN_HEIGHT 64

Adafruit_SSD1306 display(SCREEN_WIDTH, SCREEN_HEIGHT, &Wire, -1); 

int sound = 300 ;

int duration,duration1, distance;

void setup() {

pinMode(trigPin, OUTPUT); 

pinMode(echoPin, INPUT); 

pinMode(trigPin1, OUTPUT); 

pinMode(echoPin1, INPUT);

pinMode(led, OUTPUT); 

pinMode(led2, OUTPUT);

pinMode(led3, OUTPUT);

pinMode(led4, OUTPUT);

pinMode(led5, OUTPUT);

pinMode(led6, OUTPUT);

pinMode(buzzer, OUTPUT);

if(!display.begin(SSD1306_SWITCHCAPVCC, 0x3C)) { 

    for(;;);

  }

  delay(2000);

  display.clearDisplay();

  display.setTextSize(6);

  display.setTextColor(WHITE);

}

void loop() {

display.clearDisplay();

if (distance < 10){

  display.setCursor(48, 20);

}

else if(distance < 100){

  display.setCursor(32, 20);

}

else{

display.setCursor(10, 20);  

}

display.println(distance);

display.display(); 

digitalWrite(trigPin1, LOW); 

delayMicroseconds(2);

digitalWrite(trigPin1, HIGH); 

delayMicroseconds(10);

digitalWrite(trigPin1, LOW);

duration1 = pulseIn(echoPin1, HIGH);

delayMicroseconds(5000);

digitalWrite(trigPin, LOW); 

delayMicroseconds(2);

digitalWrite(trigPin, HIGH); 

delayMicroseconds(10); 

digitalWrite(trigPin, LOW);

if (duration1 < duration)

duration = pulseIn(echoPin, HIGH);

if (duration1 < duration) {

  duration = duration1;

}

distance = (duration/58); 

digitalWrite(led, LOW);

digitalWrite(led2, LOW);

digitalWrite(led3, LOW);

digitalWrite(led4, LOW);

digitalWrite(led5, LOW);

digitalWrite(led6, LOW);

if (distance <= 20) {

digitalWrite(led, HIGH);

digitalWrite(led2, HIGH);

digitalWrite(led3, HIGH);

digitalWrite(led4, HIGH);

digitalWrite(led5, HIGH);

digitalWrite(led6, HIGH);

sound = 600;

tone(buzzer, sound);

}

else if (distance < 40) {

digitalWrite(led, HIGH);

digitalWrite(led2, HIGH);

digitalWrite(led3, HIGH);

digitalWrite(led4, HIGH);

digitalWrite(led5, HIGH);

sound = 580;

tone(buzzer, sound);

}

else if (distance < 70) {

digitalWrite(led, HIGH);

digitalWrite(led2, HIGH);

digitalWrite(led3, HIGH);

digitalWrite(led4, HIGH);

sound = 542;

tone(buzzer, sound);

}

else if (distance < 100) {

digitalWrite(led, HIGH);

digitalWrite(led2, HIGH);

digitalWrite(led3, HIGH);

sound = 475;

tone(buzzer, sound);

} 

else if (distance < 130) {

digitalWrite(led, HIGH);

digitalWrite(led2, HIGH);

sound = 440;

tone(buzzer, sound);

}

else if (distance <= 160) { 

digitalWrite(led, HIGH); 

sound = 420;

tone(buzzer, sound);

}

else {

digitalWrite(led, LOW);

digitalWrite(led2, LOW);

digitalWrite(led3, LOW);

digitalWrite(led4, LOW);

digitalWrite(led5, LOW);

digitalWrite(led6, LOW);

noTone(buzzer);

}

delay(70);

}
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[image: image2.png]AKTyaNbHICTh BUKOPHCTAHHS
MapKyBaJbHUX IIPUCTPOIB

Hiae podorn:
JlocmikeHHS yIBTPa3BYKOBOTO MPHCTPOIO IS
MAPKYBaHHS 3 METOIO BHUSIBJICHHS HEIOJIKIB
HPUCTPOIB, OISy IaThopM JuIspeatisarii.

JLJIst NOCSITHEHHSI IMOCTAaBJIEHOT LiJIi
BHPIlIYIOTHCS HACTYIHI 3a1a4i:

- po3poOKa MaKeTy MPUCTPOIO;

- JIOCIIKEeHHS 0COOIMBOCTEH poOOTH
YIIBTPa3ByKOBHX JaTYHKIB.




[image: image3.png]Vnbrpa3ByKoOBUH JAaTUYUK

JocnimkyBanuil JaT4NK € KOMOIHOBaHHM,
TOOTO MpuiiMa4 Ta BUIPOMiHIOBaY XBUIIb
po3nineni. Taknii miaxig 10 IPOEKTyBaHHS
JIaTYUKIB JaB 3MOTY 3MEHIIUTH MiHiMalbHY
BUMIpIOBaHY BiICTaHb 10 | cM, a TaKox
3MEHIINTH BIUTHB [IOPCTKHX OBEPXOHb Ha
TIOTiPIICHHS TPUHOMY BiIOUTHX XBHIIb.



[image: image4.png]Oco0MBOCTI yIBTPa3ByKOBHX IaTUUKIB

VAKTPa3BYKOBi XBHIi — AKYCTHNHI XBWI, YacTOTa AKWX
Buia 3a 20 KI'i, i ski He cnpHitMaloThest JTHOACKKHM CITYXOM.

Jlo nepeBar yIbTpasByKOBHX JaTHHKIB CJIi1 BiiHeCTH:

- BIJICYTHiii BIUTHB Ha BUMIipIOBaHHS BiJl JUKepeN CBiTIa,
KOTBOpY TIOBEpXHi;

- MOKIIMBICTh PEECTpalLii MEPEUIKOJL 3 METaIy, IIIACTHKY;

- KOMIaKTHiCTh.

OCHOBHHMH HEIOHKAMH YJILTPA3BYKOBHX JATYHKIB € :
- 3aJIEKHICTH BiJl IOrOIMHUX YMOB;

- HeoOXi/IHICTh TEBHOTO KyTa IEPeLIKON JUISl PeeCTpaLii.





[image: image5.png]EdexTuBHicTh iHAUKAIIT IPUCTPOIO

Haii6inbm e(pexTHBHUMH iHANKATOPHUMHU
MpHUIafaMH B MapKyBaIbHUX MPHCTPOSX €:
3BYKOBE CHOBiIIEHHs(3yMep), CBITIOMionH
PI3HHX KOJBOPIB, Ta AUCILICH 3 BHCOKOIO
KOHTPACHICTIO JUIsL BiToOpaXkeHHS BicTaHi B
CaHTHMETpax.




[image: image6.png]Oco0IMBOCTI BCTAHOBJICHHS
VIIETPa3BYKOBHX CHCTEM MapKyBaHHS

Oco06IMBOCTI BCTAaHOBIICHHS IPHCTPOIB

- HeoOXiJHO TOTPUMYBATUCS TaKOl BicTaHi
MiJK BUIIPOMiHIOBaYaMH, 11100 XBHJII HE
HAaKJIaJyBaJICh OIHA Ha OJIHY;

- GJICKTPOKMBIICHHS 3a3BH4Yail BiAOYyBa€ThCS
Bijt HiHii 12 B raGapuTHUX BOTHIB;

- BIICTAHb BCTAHOBJICHHS 110 BEPTHKAIL

3aJIEKUTh BiJl KOHCTPYKILT aBTO, Ta HE MOXE
OyTH MeHIIO Hixk 30 cM.




[image: image7.png]O0uHCITIOBAIBHUN OJIOK TPUCTPOIO

B xoz1i BUKOHAHHSI aTecTaLiitHOT po6oTH OyI0
37COBAHO, 110 HAliKpaILe Ha POJIb
064HCITIOBANBLHOTO OJIOKY HaMKpAIMM YHHOM
MAXOATh MIKPOKOHTPOJICPH, SIKUM BIIACTHBI:
- eHeproeeKTUBHICTH

- HU3bKa BapTiCTh

- MOXKJIMBICTb PO3IINPEHHS (HYHKIIOHATBHIX
MOKITHBOCTEH




[image: image8.png]Pozpobka mporpamu MiKpoKOHTpoJepa

ByB po3po0iienuii anroput™ nporpamu, Ha
6as3i AKOTO HANKCaHA MPOIIHBKA
MIKPOKOHTpOIEpY, BiIMIHHUMH PHCaMH SKOi €:
- IPOAYMaHICTh, MOCITiZOBHOCTI pOOOTH

- epexTHBHA IHAUKALLS

- IBHAKICTH PO3POOKH Ta MPOEKTYBAHHS




[image: image9.png]Orms mpucTpoiB A1 HapKyBaHHS

B pesynbrari qocniukeHHs CydacHUX
TPUCTPOIB MAPKyBaHHs O/ BUABICH]
HACTYIHI HEIOJIKHU:

- HEMOXIIUBICTh PO3IIMPEHHS
(DYHKI[IOHATBHUX MOXKIIMBOCTEH IPUCTPOIO;

- 3acTapina ejeMeHTHa 6asa;

- yaco3aTpaTHa po3podKa ;
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- BILTHR TeMTEPATYDH OTOYIONOTO CEPEAORHIIA 2 BIMIDIOBaTbii
BIACTHROCTI YABTPASBYKORIX JATIIKIR 3HANOMNTECH B Meax 10 10%

- KomGisoBari AQTaiki YISTDA3AYKY MAIOTh 3HATHO KPAILY SAaTHICTh
BIABTEHIS NIOPCTKIX 06 CKTiR.

- TloGyzoRarHii MAKeT YTBTPAIBYKOROTO MPHCTOI0 /UTA TAPKYBAIHS MaC
vory 30imbleHis QYHKIORATLHIT MOATHBOCTEI| MIXOM JOTABAHI
OTATKOBIX YSTPA3BYKOBIX JATIHKIR, AVCTITEIR, MOAYAIR 38’ 13KY.

- Po3poliiera pOrpana Ta a7ropHT € edpeKTHBHIN.

- B K0CT] 00WHCTIORATBHOTO G70KY B MPHCTPORX. MApKYBaRist HAiiGiTb
echeKTHBHINI € MIKPOKORTDOTEPI.
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