IpakTuueckoe 3ansitue Ne
Tema: «4 pa3psiinblii /-cerMeHTHBIN MHIAMKATOP U CABUTOBbIH
peructp 74HCS95N)»

eab padoThI: nprOOPECTH MPAKTHIECKHE HABBIKH MO TOIKIOUCHUIO
POTPAMMHUPOBAHUIO  /-CETMEHTHOTO WHJIUKATOpa W CJABHTOBOTO PErHCTpa
74HC595N na mnardopme Arduino.

IHocsienoBaTeJIbHOCTH BBINOJIHEHHUSI PA0OTHI:

— CoOparb cxeMbl Ha MaKeTHOHM IulaTe, WHA4Y€ MPU OTCYTCTBUH Habopa
Arduino B web-mmpunoxenmsix (https://wokwi.com/projects/new/arduino-uno wmm
https://www.tinkercad.com/) mist mpUBEACHHBIX TPUMEPOB.

- 3aHpOFpaMMI/IpOBaTB MHUKPOKOHTPOJUICP COTTIACHO 3aAdHHUIO B ITPUMCEPC.

— BpImoaHuTh 3aJaHUuEC OJid CaMOCTOSITCIILHOU pa60TI>I.

Conep:kanue oryera:

— Ha3zBaHue npakTUYECKOro 3aHATHS, €ro LEb.

— ®OoTO0 WM CKPUHIIOTHI COOPAHHOU CXEMBI.

— Hanmcanuelii mporpaMMHBIA KOA BCTaBHTH Tekcrom, Courier New,
12 kerib, OUHAPHBINA OTCTYII O€3 a03a1IeB.

— BriBog 0 poaenanHoii padoTe.

— @aiin Fritzing ¢ npuHIMIIAATBHON 1 MOHTa)XHOM CXEMOA.

TEOPETUYECKHUE CBEAEHUSA

A-pa3paonulit 7-cezmeHmHbLl UHOUKAMOP

4-pa3psaHbIi 7-CErMEHTHBIA MHANKATOP — 3TO DJIEKTPOHHOE YCTPONCTBO,
MpeACTaBIAIoNIee COO0M NUCIUICH C YEThIPhbMSI OTIEIBHBIMU 7-CETMEHTHBIMU
uHauKatopamu. Kaxkpiii nHIUKaTop MOXeT oToOpaxkaTs nudpsl ot 0 10 9, a Takxke
HEKOTOpbIE OYKBBI.


https://wokwi.com/projects/new/arduino-uno
https://www.tinkercad.com/
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Pucynox 1 —4 pa3psanansblii /-cermeHnTHBIN tudpoBoit LED unaukaTop

Bocomupaszpaouwiii cosuzoswtii pezucmp

74HC595N — BocbMupa3psIHBIN CABUTOBBIN PETUCTP C MOCIEA0BATEILHBIM
BBO/JIOM, ITOCJIEI0OBATEIbHBIM WIH MMapajuIeIbHBIM BIBOJIOM HH(MOpPMAIUH, C
TPUTTEPOM-3aIIEIIKON U TPEMsI COCTOSTHUSIMU Ha Bbixoze. Camoe
pacrnpocTpaHeHHOE TPUMEHEHHUE JaHHOTO PErHCTpa — IKOHOMHUS BBIXOJIOB
MUKPOKOHTpOJIIepa. JJTaHHBIN CABUTOBBIM PETUCTP MO3BOJISIET YIIPABIIATH
HaIpsHKEHUEM Ha CBOMX BOCBMM BBIXOJIaX, 3aHSIB BCETO TPU BhIXOJIa
MUKpPOKOHTpoJuiepa. Takum 00pa3oM KOJIMYECTBO pabOYMX BBHIBOJOB
YBEJIMYMBACTCS HA MSITh.

Kpowme Toro, peructpsl 74HCS595 M0XHO MOAKIIIOYATh KACKAIOM OJIMH 32
npyrum (depes nuH Q7’), u TakuM 00pa3oM U3 BCE TeX ke 3 BXOASAIINX JTUHUIN
nosty4ath 16, 24, 32 u T.71. IUPPOBHIX BHIXOJIOB.



74HCS95N umeer ciaeayroniue BXoAbl:

— [10] MR — cbpoc peructpa, mpu mojade Jorudeckoro Hyias Ha MR u
enunuibl Ha STCP mepeBoIUT BCE BBIXO/IBI B COCTOSIHHAE JIOTHUECKOTO HYJIS;

— [11] SH_CP — BXo0# [jIst TAKTOBBIX HMITYJIbCOB,;

— [12] ST_CP — nunHus npepbIBaHUi;

— [13] OE — Bxoxm, mepeBOIAIIMIA BBIXOABI W3 BBICOKOMMITCAAHCHOTO
COCTOSIHHSI B pabouee;

— [14] DS — BXOx JaHHBIX;

— [8] GND — Ground. 3emis

— [16] VCC — Ilurtanue +5 B.

74HC595N

NnuTaHue

VCC

GND 3emMns
00..07 umdpoBble BbIXOALI

nependaYa OaHHbIX cnenyt wen

cxeme 74HC595N
DS BXOJ AaHHbIX
OE yCTaHOBKa BbIBOAOB B paboyee nnu M R

BblCOKOWMNeaaHCHOE COCTOAHWE

TaKTOBbIW BXOA, perucrTpa casura

MR c6poc peructpa caura : nPMMEP CBOPKM
e eoo__________!KACKAJIA74HC595

TaKTOBbIW BXOA, perucTpa XxpaHeHus
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K CNEAYOLLEN
CXEME 74HC595

Pucynok 2 — BocbMupa3psiHblid CIBUTOBBIA PETUCTP
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3aoanue 1: Taiimep na 10 munym c ynpaeienuem KHOnKamu

#include <Arduino.h>

A/ [MHE OuOd YOpaBJIeHMA COBMTOBENM pPelMoTDOM
const int databin = 5;

const int clockPin = 11;

const int latchPin = 10;

// IIMHEI QA paspA0OE MHOMKATODA
const int digitPins[] = {7, &, 5, 4};

S/ IIMEE KHOOOK
const int btnStop = 2;
const int btnStart = 3;
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Maccme Ogma oTofpameHMAa OHID (0-2)
HHEOHMES TOpE

te digitPatterns[10] = {
Bll1iilioo, A/
BOl1o00000, A/
Blloilolao, A/
Blliigola, A/
BOl1io00110, //
Blolio1lao, A/
Bloil1lilao, //
Blliogooo, //
Bllii1ilila, A/
Bllii1o01lo /S

W 0o o=] oy nods L B Oy

latile unsigned long teotalSeconds =
latile boolean isRunning = trus;
signed long lastTime = 0;

id setup() {

/7 HacTpoMxa IMHOE
pinMode (dataPin, OUTPUT) ;
pinMode (clockPin, OUTEUT) ;
pinMode (latchPin, OUTEUT) ;

for (int 1 = 0; 1 < 4; i++) {
pinMode (digitPins[i], OUTPUT) ;
digitalWrite (digitPins[i], HIGH):
}

/Y HacoTpoixa KHOOOK o OOOTTEKCH
pinMode (btnStop, INPUT PULLUP) ;
pinMode (btnStart, INPUT PULLUP);

// IpepHBaHmMa OiA KHOIOK

c00;

H3 CeEMHMOeTI e HTHOM

S/ 10 mHYT

attachInterrupt (digitalPinToInterrupt (btnsStop),
FALLING) ;

attachInterrupt (digitalPinToInterrupt (btnsStart),

startTimer, FALLING) ;

}

vold loop() |
if (isRunning && millis() - lastTime >= 1000) {

lastTime = millis();

if (totalfSeconds > 0) |
totalSeconds—-;

1 else |

stopTimer,

totalSeconds = €00; // ABTOMATHYSCOKMI [epS3alVoK

}

b
displayTimes () ;



void displayTime () |
int minutes = totalSeconds J/ &0;
int seconds = totalSeconds % &0;

int digits[4] = {
minutes / 10,
minutes % 10,
seconds / 10,
seconds % 10

¥

for (int i = 0; 1 < 4; i++) {
digitalWrite (latchPin, LOW):
shiftout (dataPin, clockPin,
digitPatterns[digits[1]]);

for (int j = 0; 7 < 4; J++) {
digitalWrite (digitPins[]], HIGH);

1

digitalWrite (digitPins[i], LOW):;

digitalWrite (latchPin, HIGH):;

delayv(3)r
}
}
void stopTimer () |
static unsigned long lastInterrupt = 0O;
if (millis{) - lastInterrupt > 200) {
isRunning = false;
}

lastInterrupt = millis():
}

vold startTimer() {

static unsigned long lastInterrupt = O;

if (millis{) - lastInterrupt > 200) {
isRunning = true;

}

lastInterrupt = millis();

2. Hzpa na peaxyuro

#include <Arduino.h>

// IMHE yTpaBJeHMS

const int dataPin = 9;

const int clockPin 11;

const int latchPin 10;

const int digitPins[] = {7, 6, 5, 4};
const int ledPin = 8;

const int btnStart 3;

const int btnReact 2;

oo — I

LSBFIERET,



const int btnReset = 12;

byte digitPatterns[1l1l] = {
B11111100, //
B01100000, //
B11011010, //
B11110010, //
BO1100110, //
B10110110, //
B10O111110, //
B11100000, //
B11l1l11i11o0, //
B11110110, //
BOOOOOOOO //

|
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enum State { WAITING, COUNTDOWN, RUNNING,

State currentState = WAITING;
unsigned long randomTime;
unsigned long startTime;
unsigned long reactionTime;
byte currentDigit = 10;

void setup () {
pinMode (dataPin,
pinMode (clockPin,
pinMode (latchPin,

OUTPUT) ;
OUTPUT) ;
OUTPUT) ;
for (int 1 = 0; i < 4;
pinMode (digitPins[i],
digitalWrite (digitPins|

i++)
OUTPUT) ;
i], HIGH);
}

pinMode (ledPin,

( OUTPUT) ;
pinMode (btnStart,

(

(

INPUT PULLUP) ;
INPUT PULLUP) ;
INPUT PULLUP) ;

pinMode (btnReact,
pinMode (btnReset,

randomSeed (analogRead (0) ) ;

}

void loop () {
switch (currentState) {
case WAITING:

{

if (digitalRead(btnStart) == LOW)
randomTime = random (3000, 15000);
currentState = COUNTDOWN;
startTime = millis () ;

}

displayDigit (10, 3);

break;

RESULT 1};



case COUNTDOWN:
if (millis() - startTime >= randomTime) {
digitalWrite (ledPin, HIGH) ;
currentState = RUNNING;
startTime = millis();
}
displayDigit (((randomTime - (millis() - startTime)) /
1000) % 10, 3);
break;

case RUNNING:
reactionTime = millis () - startTime;
displayTime (reactionTime) ;

if (digitalRead (btnReact) == LOW) {
currentState = RESULT;
}

break;

case RESULT:
displayTime (reactionTime) ;
if (digitalRead (btnReset) == LOW) {
digitalWrite (ledPin, LOW) ;
currentState = WAITING;
}

break;

}

int digits[4]
(time / 1000 10,
(time / 100) % 10,
(time / 10) % 10,
time % 10

}i

void displayTime (unsigned long time) {
= {
) 5

\O

for (int 1 = 0; i < 4; 1i++) {
digitalWrite (latchPin, LOW) ;
byte pattern = digitPatterns|[digits[i]];
if (i == 1) pattern |= B00000001; // IoBaBjiseMm TOUKYy
shiftOut (dataPin, clockPin, LSBFIRST, pattern);

for (int j = 0; J < 4; j++) |
digitalWrite (digitPins[j], HIGH);

}
digitalWrite (digitPins[i], LOW);

digitalWrite (latchPin, HIGH);
delay (5);



void displayDigit (byte digit, byte position) {

digitalWrite (latchPin, LOW) ;

shiftOut (dataPin, clockPin, LSBFIRST,
digitPatterns[digit]);

for (int i = 0; 1 < 4; 1i++) {
digitalWrite (digitPins[i], HIGH) ;

}

digitalWrite (digitPins[position], LOW);

digitalWrite (latchPin, HIGH);

3aoanue 3. IIpozpammupyemolii maiimep ¢ HACMPOUKOU
#include <Arduino.h>

// IIMHEl yHOpaBJIEHUS
const int dataPin = 9;
const int clockPin = 1
const int latchPin = 1
const int digitPins/[]
const int btnPause = 2;
const int btnSelect = 3;
const int btnDec = 12;
const int btnInc 13;

byte digitPatterns[10]
Bl11l111100, //
B01100000, //
B11011010, //
B11110010, //
B01100110, //
B10110110, //
Bl10111110, //
B11100000, //
Bll1i1i1i110, //
Bl11110110 //

i
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volatile int minutes = 0;
volatile int seconds 0;
volatile bool isRunning = false;
volatile int selectedDigit = -1;
volatile unsigned long lastBlink
volatile bool blinkState = false;
volatile unsigned long lastPress = 0;
volatile bool reverseSelect = false;

0;

void setup () {
pinMode (dataPin, OUTPUT)
pinMode (clockPin, OUTPUT) ;



pinMode (latchPin, OUTPUT) ;

for (int i = 0; 1 < 4; i++) {
pinMode (digitPins[i], OUTPUT) ;
digitalWrite (digitPins[i], HIGH);
}

pinMode (btnPause, INPUT PULLUP) ;
pinMode (btnSelect, INPUT PULLUP) ;
pinMode (btnDec, INPUT PULLUP);
pinMode (btnInc, INPUT PULLUP) ;

attachInterrupt (digitalPinToInterrupt (btnPause),

togglePause, FALLING) ;

attachInterrupt (digitalPinToInterrupt (btnSelect)

changeDigit, FALLING) ;

}

void loop () {

}

static unsigned long lastSecond = 0;

if (isRunning && millis() - lastSecond >= 1000)
lastSecond = millis();
if (seconds > 0) seconds—--;
else if (minutes > 0) {
minutes--;
seconds = 59;

}

checkButtons () ;
displayTime () ;

void displayTime () {
int digits[4] = {minutes / 10, minutes % 10, seconds / 10,

[

Q

seconds % 10};

for (int 1 = 0; 1 < 4; i++) {

14

{

if (selectedDigit == 1 && millis() - lastBlink > 500) {

blinkState = !blinkState;
lastBlink = millis{();

}

digitalWrite (latchPin, LOW) ;

if (selectedDigit == 1 && blinkState) {

shiftOut (dataPin, clockPin, LSBFIRST, B0O00000O0O) ;
} else {

shiftOut (dataPin, clockPin,

digitPatterns[digits[i]]):;

}

for (int j = 0; J < 4; j++) {

LSBFIRST,



digitalWrite (digitPins[j], HIGH);
}
digitalWrite (digitPins[i], LOW);

digitalWrite (latchPin, HIGH);
delay (5);

}

volid checkButtons () {

static unsigned long lastChange = 0;
if (selectedDigit >= 0) {
if (digitalRead (btnDec) == LOW) {
if (millis() - lastChange > 500) {
changeValue (false);
lastChange = millis{();
}
}
if (digitalRead (btnlInc) == LOW) {
if (millis() - lastChange > 500) {

changeValue (true) ;
lastChange = millis{();

}

}

void changeValue (bool increase) {
int* values[4] = {&minutes, &minutes,

int limits[4] = {5, 9, 5, 9};

int currentValue = *values|[selectedDigit];

if (increase) {
currentValue = (currentValue + 1)
(limits[selectedDigit] + 1);
} else {
currentValue = (currentValue == 0)
limits[selectedDigit] : currentValue - 1;
}
= currentValue;

*values|[selectedDigit] =

}

void togglePause () {
static unsigned long lastInterrupt = 0;

if (millis() - lastInterrupt > 200) {
isRunning = !isRunning;

}

lastInterrupt = millis{();

}

&seconds, &seconds};

00



void changeDigit () {
static unsigned long lastInterrupt = 0;
if (millis() - lastInterrupt > 200) {
if (millis() - lastPress > 3000) {
reverseSelect = !reverseSelect;

}

if (reverseSelect) {

selectedDigit = (selectedDigit - 1 + 4) % 4;
} else {

selectedDigit = (selectedDigit + 1) % 4;
}
if (selectedDigit == -1) selectedDigit = 3;

}
lastInterrupt = millis{();
lastPress = millis();

}
3aoanue 4. Bvi6oo oamul u epemenu
#include <Arduino.h>
// TIMHE OJi9 yHOpaBJIEeHVS CIOBUTOBLEIM PETMCTPOM
const int dataPin = 9;
const int clockPin = 11;

const int latchPin = 10;

// TIMHH 079 paspsaloB MHOMKATOPA

const int digitPins[] = {7, 6, 5, 4};

// MaccuB mna oTobpaxenus uubp (0-9) Ha CeMUCETMEHTHOM
VMHIOMKaTOpe

byte digitPatterns[10] = {

B11111100, // O
B01100000, //
B11011010, //
B11110010, //
B01100110, //
B10110110, //
B10111110, //
B11100000, //
B11111110, //
B11110110 //
}s

O 00 J oy U b W N

// TlepeMeHHbe IJIS XPaHeHUS BPeMeHM U HOaTH
int hours = 0;

int minutes = 0;

int day = 1;

int month = 1;



// ®jar Ond MNepekJIoueHrd MexIy BPeMeHeM U IaToM
bool showTime = true;

unsigned long lastChangeTime = 0;

unsigned long changelInterval 0;

void setup () {
// HacTpolika NOMHOB
pinMode (dataPin, OUTPUT)
pinMode (clockPin, OUTPUT) ;
pinMode (latchPin, OUTPUT)

14

for (int i = 0; 1 < 4; i++) {
pinMode (digitPins[i], OUTPUT) ;
digitalWrite (digitPins[i], HIGH);
}

// TlolyyaeM BpeMs KOMIMIALUUU ([IPUMMEPHOEe BpeMs 3aTpy3Ku)
// __ TIME  wumMeer dopmarT "HH:MM:SS"

String compileTime = TIME ;
hours = compileTime.substring (0, 2).toInt();
minutes = compileTime.substring (3, 5).toInt();

// __DATE _ wumeer dopmaT "MMM DD YYYY"
String compileDate =  DATE ;
String monthStr = compileDate.substring (0, 3);

// TlpeoBpas3yeM TEeKCTOBOE MNpenCTaBJIEeHME Mecsdlla B UMCIIO

if (monthStr == "Jan") month = 1;

else if (monthStr == "Feb") month = 2;
else if (monthStr == "Mar") month = 3;
else if (monthStr == "Apr") month = 4;
else 1if (monthStr == "May") month = 5;
else if (monthStr == "Jun") month = 6;
else if (monthStr == "Jul") month = 7;
else 1if (monthStr == "Aug") month = 8;
else if (monthStr == "Sep") month = 9;
else 1if (monthStr == "Oct") month = 10;
else if (monthStr == "Nov") month = 11;
else if (monthStr == "Dec") month = 12;

day = compileDate.substring (4, 6).toInt();

// TeHepupyeM IEepPBHI CJYyUYalHBIN MHTEPBAJ

randomSeed (analogRead (0) ) ;

changeInterval = random (10000, 20000); // 10-20 cexyHnm B
MWUJIJIMCEeKYHIaxX

lastChangeTime = millis () ;

}

void loop () {
// TlpoBepsgeM, He MNPUIJIO JIM BPeMs CMEHUTH OToDpaxeHue
if (millis() - lastChangeTime >= changelInterval) {
showTime = !showTime;



lastChangeTime = millis () ;
changeInterval = random (10000, 20000); // HOBBEIZ CIIy4UalHbIM
UHTEepBaJ

}

// OBHOBJIgeM oToOpaxeHMne
if (showTime) {
displayTime () ;
} else {
displayDate () ;
}
}

void displayTime () {
int digits[4] = {
hours / 10,
hours % 10,
minutes / 10,

minutes % 10

}i

for (int i = 0; 1 < 4; i++) {
digitalWrite (latchPin, LOW) ;
shiftOut (dataPin, clockPin, LSBFIRST,

digitPatterns[digits[i]]):;

for (int j = 0; J < 4; J++) |
digitalWrite (digitPins[j], HIGH);

}
digitalWrite(digitPins([i], LOW);

digitalWrite (latchPin, HIGH);
delay (5);

}

void displayDate () {
int digits[4] = {
day / 10,
day % 10,
month / 10,
month % 10

}i

for (int 1 = 0; i < 4; 1i++) {
digitalWrite (latchPin, LOW) ;
shiftOut (dataPin, clockPin, LSBFIRST,

digitPatterns[digits[i]]):;

for (int j = 0; J < 4; j++) {
digitalWrite (digitPins[j], HIGH);

}
digitalWrite (digitPins[i], LOW);



digitalWrite (latchPin, HIGH);
delay (5);
}



