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???????????

??????????, ??????? ???????? ?????: ??? ????? ???????? ? ???????

???? ???????
—

????? ??????? ?? ????? ?????? ? ?????????????????

?? ????? C/C++ ????????????? ? ??????? ????? Arduino UNO. ???-

?? ??? ?????? ??????????? ? ?????????? ??????? ????? ? ????????-

?? ????????????? ?? ??????? ?????? ??????????????? ?????????-
??? ???????????????? ????????, ??? ??????????? ? ?????? ???????

??????. ?????? ???????? ? ??????????? ??????????? ?? ???????? ??

???????????? ??????????. ????????? ?????????? ???? ????? ??????

?????? ???????, ?????? ??????? ???????? ??????????, ???? ?????-

??? ???????? ?????????? ?????????? ???????. ????? ??????????

???? ????? ????? ????????????? ?????????? ??????? ? ?? ??????-

???? ?? ??????? ????????? ????????????? ????? ????????????????.

????? ???? ?????? ??????? ?????????? ? ???????? «????????????

??????????? ????» ?? ????????? ????? ???????????????.
???????????? ??????????? ??????? ????????????? — ???????-

???? ??????? ????? ??????????????? ??? ????????????? ????????-

????????? ? ????????????????. ??? ????????? ????? ??????????????

????????, ???????? ????????? ???????????? ???? ? ??????????-

????? ?? ?????????? ????????? ???, ??????????? ???????? ???

??????????.



????? 1

«???????-????????»

????? ?????????. ???????? ??? ???????, ????? ? ????????????

???????? ???????? ???????????? ?????? ?????. ? ??? ?? ????? ??-

??????? ?????? ?????????. ?????? ????????????? ????????? ????-

??????? ?????, ????????? ????????? ?????? ?????????, ??????????

??????????????? ????? ? «?????????? ??? ? ???????????????». ?????-

?? ?? ????? ????????? ????????? ??????? ???????? ??????? ????-

??
— ?????????????? ??????. ??????, ???????, ????????? ???????

?????? ????? — ??????? ?? «????? ??????». ??? ???????? ????? ??-

??? ??????? ?????? ????????? ? ??????? ?????? ?????...

?????? ?????? «???????? ??????????» ?? ??????? «? ???? ????-

???? ??????????????? ?» — ???? ????? ????????? ?? ???????

Arduino. ??????? ? ????????? ?????? ?? AliExpress ??????? ?????
—

??? R3 MEGA 328P ATMEGA16U2 (???. 0). ???, ??? ? ???????-

????, ?? ???????? ???? ???????? ???????????????, USB- ?????-

.?'•.iihxpress' =*

???. 0



????? 1 .«???????-????????»

???? ??? ??? ???????????????? ? ?????? ??????, ???????????? ??-

???????? ? ???????? ???????, ????????-?????? ??? ?????-??????

????????, ?????????? ???????????????? ????????? ???????????-

????? (ICSP).
??????? ? ??????? ? ???? ? ? ???? ??????? ?????? ?????? ?????-

???. ??? ??????? ? ?????? ?????????? ? «?????? ???????». ?? ???-

??? «??????? ????????» ???????????? ?????? ??????? ????? «???-
???? Arduino: ??????????? ? ?????? ???????????? ??????????», ??-

?????????? ???-?????????, ???????? ?????? ? ??? ? 2015 ????.

?????? ?????? ??? ?????, ????? ????
—

????? ????????? ?????????

??????, ??? ??????? ????????? ???????????, ??????????? ? ?????

??????? ???????? ? ????????. ?? ????????????????? ????? ???-

?????? ?? ???????????? ?????????-??????????. ????? ?????????

?????? Autodesk ? ????? ????????? 123D Circuits. ??? ???-

?????????? ? ??????? ????????? ????????? Arduino, ??????? ??-

??????? ? ?????????? ?????? ????? ?? ???????? ????????????? ??? ?

??????? ????? ??? ????????? ? ????????, ??? ? ???? ?????? (??? ???-

??) ???????? ??????.

? ?????????? ?????? ????? ???????? ????????? ??????? ? ???-

?????? ?????????? ?? ?????????? ???????? ????? ? ?????????? ?

??????????? «????????». ????? ???? ???????? ????, ???????????

????????? ?????? ???????. «?????????» ??? ?????? ???????? ????

???????? ? Microsoft Word, ??????? ?? ? ???????? ? ?????????. ????,

?????????...



??????????? ? 1

??????????? ?1

«???????? ?????????»

???????? ??????? ????? ?? ??????? ?? ??????? 1. ?? ??????? 1?

?????????????? ???????? ??? ??????? ????? ???? ??????????. ???-

?????? ???? ?????????? ????? ??????????????????? ???????? ? ??-

???? 1. ? ????? ???????, ?? ????? ???????? ??????? (?????), ??????-

??? ???????? ? ??? ???? ? ??? ?????
— 14. ? ?????????? ? ?????????

?? 0 ?? 13. ????? ???????? ? «—»(GND) ????????? ??????? (???????

? 5 ????? ???????? ?? ????? ? ??????? ???? ????? ?????????? ???-

???
— ?? ??????????). ?????? ?????????? ?????? ??????? ???????-

??
—

??????? «BLINK». ???? ???? ?? ??????????:

???.1

???. 1?



????? 1 .«???????-????????»

//LED Blink - ??????? ??^????//////////////////////////////////
int ledPin = 1; //????? Arduino ? ???????? ????????? ?????????

void setup()

{

pinMode(ledPin9 OUTPUT); // ??????????? ?????? ??? ?????

}

void loop()

{

digital\Vrite(IedPin, HIGH); //?????? ?????????

delay (1000);// ???????? 1000 ???? (1 ???)

digitalWrite(ledPin, LOW); //????????? ?????????

delay(lOOO); //????? 1 ???

???? ????????? ????????? ? ?????????, ?????????????? «?????? ?

??? ?????» (???. 1?), ?? ??????? ??? ?????????, ??? ????????? ?????

?????????? ? ??????? ? ???????? ? 2 ???????.

????? ???????? ????????? ?? ????.

??????-?????????, ??????? ?????????? ? «//» ??? ???????????

?????? ? ?????? ??? ??????? ????????? ?????? ?????? ?????????.

«??????» ?? ????? ?? ????????????.

??? ??????? ????????????? ?????? ? ???????, ???? ?? ?? ???????,

?? ??????? ????????? ?? ??????.

ledPin- ??? ??? ??????????. ?????????? ???????????? ? ???-

??????? ??? ???????? ????????. ? ?????? ??????? ??????????

ledPin ????????????? ???????? 1, ??? ????? ?????? Arduino. ?????

Arduino ? ????????? ???????? ?????? ? ?????????? ledPin
,

?? ?????
???????????? ?? ????????, ??????? ?? ??????? ?????.

????? ???? ?????? ?????? ?? ????????? ???????? ???? ???? ?????

?.?. ?????? ????? ?????? -1. ?? ?????, ?? ? ?????? ?????? ??? ??-

???????? ???????? ??????? ???????? ?????????? ? ??? ?????????? ?

?????? ??????, ??? ????????????
—

?????????????, ? ?? ?????? ???-

10



??????????? ? 1

??? ???, ???????? ??????? ? ?????? ??????? ??????? ????????? (?

??? ?? ?????? ??????).

«int» ? ?????? ?????? ????????? ?? ??? ??????????. ??? ???????-

????????? Arduino ????? ?????? ????????? ??? ??????????.

? ????? ?????? «int ledPin = 1;» ???????? ???: ?????????? ???????

???? ? ????? ?????? ????????? ????? ????????. ?? ???? ??????? ??-

??? ????????? ?????????? ???????? ??? ?????????? ? ????? ? ???-

???? ?? ????????? ????????.

«void setup()» ???????????? ??????? ?????? ?????? ???????? ???:

??? ??????? (? ?? ??? — void ), ??????? ?????????? ???? ???, ?????

???????? ?????, ????? ?????? ?????? ??????? ??? ?????? ?????

Arduino. ???????????? ??? ????????????? ??????????, ????????-

??? ??????? ?????? ???????, ??????? ???????????? ????????? ? ?.?.

«pinMode(ledPin9 OUTPUT);» pinMode ()- ??? ??????? ??????????-

?? ? setup () ????? ????????? ? ?????? ??? ????????????? ???????,

??????? ?? ????? ????????????, ??? ???? (INPUT) ??? ?????

(??????).??????? ????? ??? ?????????: ????? ??????, ???????
?? ????? ???????????? (? ??? ??? ????? 1) ? ??? ??????

—

????, ?????.

?? ???? ??????? ????????: ?????? 1 ????????? «??????» ?????.

«void loopO» — ??? ???????? ??????? (? ?? ???), ??????? ???????-

???? ????? setup(). ?????????? ??? ???? ?????????. ??? ??????? ??-

??? ??????????? ?????????? ?? ?????
—

?????, ???? ?? ?? ????????

???????.

«digitalWrite(ledPin, HIGH);» digitalWrite() — ??? ??????? ??????

??? ????, ????? ???????? ????????? ??????. ???? ??? ???????? ?????-

????
, ???? ??? HIGH, ?? ?????? ????? 5? (?????????? 1), ?????? ???

LOW ? ?? ?????? ????? ?? (?????????? 0). ??????, ????? ?????? ???-

?????? ??? ???? ?? 1 ??????, ??????????? ?? ??????????? ?????????

??????? ??????? HIGH. To ???? ??????? ???????? ???: ?? ????? 1??-

???? 5 ?????.??????? ????? ??? ?????????: ????? ??????, ???????
?? ????? ???????????? ? ??????? ??????? ?? ??? — ???????, ??????.

? ???????: «delay(lOOO);» — delay()- ??????? ????????. ??????
??? ????????? ?????? ????????? ?? ???????? ? ????????????? ??-

????. ??? ???? ??????????? ??????? ?????? ?????? ??????? (???-

?????? ????? ? ??????? 1000 ?? — ????? ???????). ??????? ? ??????

????? ????????? ??????: ????? ????????? ????? ???? ???????.

11



????? 1. «???????-????????»

?????, ???????, ???????... «digitalWrite(ledPin, LOW);»
— ???????

????????? (????? ?????????? ???? ?? ?????? ?????) ? «delay(lOOO);» —

????? ????? ???????? ???? ???????. ????? ????????? ???????????? ?

void loop() ? ???? ??????????? ?????????? ?? ?????????? ???????

?????.

????? ????? ? ??????? ??????? ???????? ? ???????????? ???-

????? ????? ???????? ?????? { }. ??? ?????? ?????? ???????

???????????? ? ?????? ?????????, ??????????? ???????????? ??

?????????, ???????? ?????????? ???? ?????. ????? ??????, ?????

???????? ? ???????? ?????? ?????? ?????????.

????????? ?????? ??????????, ????? ????????????? ????? ???-

??????. ??? ????????? ??????? ???????????? ?????????? ? ?????-

????? ????????? ?????????? ?????? ????? ? ?????????? delay().
????????? ?? ????????, ? ????????? ??????? ????, ???????????

—

????.

??????? ? ??????? ? ?????????? ???????????????????? ???????-

??, ????????? ?? ???? ?????????? ??????? ??????????. ???? ????

??? ???? ??????????? ?????? ?? «???????? ????», ??????????? ??-

?????????.

II

//ArduinoUNO

// ????????? ??????? ?????????? /

//

unsigned int n = 0;

void setup()

{

pinMode(l, OUTPUT);

digttalWrite(l, LOW);

12



??????????? ? 1

void loopO

{
for (n

= 0; n <= 50000; n++)

{

digitalWrite(l, HIGH);

}
for (n

= 0; n <= 50000; n++)

{

digitalWrite(l, LOW);

//

//?????/

//

Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

II

//ArduinoUNO

// ????????? ??????? ?????????? /

void setupO
{

pinMode(l, OUTPUT);

digitalWriteU, LOW);

void loopO
{

digitalWrite(l,! digitalRead (1)); //??????????? ????????? ??????

13



????? 1 .«???????-????????»

delay (1000);

}

//

//?????/

????????? ??????? ?????????????? ??????? ?? ??????. ????, ???

???????? ??????:

1 ?????? ????????????? ????????????? ?????????? ? ? ??????-

?? ?? ????????? ???????? 0.

2 ???????? ????? ?1 ???????, ??????? ?? ???? ?????? ???????.

3 ???????? ??????????? ????? ??? ??? ??????????????? ????????-

????? ????? (? ?????? ?????????? 50000). ?????????? ? ????? ????-

????? ? ????? ?????? +1.

4 ? ?????? ????? ????????? ????? 50000 ??? ???????? ??????? ??

?????????, ?? ?????? ??????? ?? ??? ?? ??????????.

5 ??? ?? ????????? ?????? ?? ???????????, ??? ????? ?? ????? ?????

?????????? ????????? ?????. ??????? ????????? ????? ????????????

?????? ? ????????, ???????? ?????.

?????? ??????? ????????? ????? ??????????? ?????????: «for (n
= 0; ? <= 50000; ?++)» —

???? ? ????????? ?????????????? —

??? ?

?? ???? ?? 50000 ???????????? (<= ???????? ????????? «?????? ???

?????»), ?????? ??? ? ???????? ????????? ??????? ? ???????? ???-

????? ?????? ???????? ?????? (??? ??????? ?????
— ??????? ?????-

????). ????? ????? ?????????? ?????? ????? ?????? ??????? ?

?????????? ???????????? ??????????. ???????? ????????, ? ??????

????????? ??????????? «????????????» delay().

?????? ?????? ?????? ??????? ??????:

1 ???????? ????? ?1 ???????, ???????, ??? ??????, ?? ???? ???-

??? ???????.

2 ? ?????? ??????? ?? ????? ? 1 ??????? ??????????????? ????-

????, ?????????????? ???? ?????????? ? ???.

3 ???????? ???????????? ???????? ??????????? ?????? ?? ?????-

????? ?? 1 ???.

14



??????????? ? 1

4 ????? ????????? ??? ???????? (?????? 2-4) ???????????? ?????

???.

? ?????? ????????? ????? ??????? — «!» ??? ?????????? ????????

?????????, ?????? ?????, ? ?????? ????????? ?? ?????? ?????????

?????? ?????????? ?? ??????????????? (??????? ??????? ????????

?? ?????? ? ????????). ??????? digitalRead() ??? ????????? ?????-

??? ? ????????? ?????
— HIGH ??? LOW. ? ????? ?????? ??????????

????? ????? ??????
— 1.

? ????? ?????? «digitalWrite(l9! digitalRead (1));» ????? ??????????-

??????
— ?? ?????? 1 ???????? ??????? ??????? ???????????????

???????????, ???????? ???????? ?? ????????.

??? ? ? ?????? ???????, ?????????? ????? ? ?????????? ?????,

?????? ??????? ???????????? ?????????? (??????? ???????? ?

delayO). ??? ????????? ?????????? ????????? (??????????? ???-

?????????? ???????? ? ?????????? ??????????) «????????? ??????»

? ????? loop ???????? ??????????????:

II

//ArduinoUNO

// ????????? ??????? ?????????? /

void setup()

{

pinMode(l, OUTPUT);

digitaIWrite(l, LOW);

void loop()
{

digitalWrite(l,! digitalRead (1)); //??????????? ????????? ??????

15



????? 1.«???????-????????»

delay (1000); // ??????????? ???????? ?? 1 ???.

digitalWrite( 1,! digitalRead (1»; // ????? ??????????? ?????????

??????

delay (500); // ??????????? ???????? ?? 0,5 ???.

}

//

//?????/

//

16



??????????? ?2

??????????? ?2

«????????????? ????????????

???????»

????????, ????? ?? ?????? ??????????? ???????? ??????????

????? ??????????? ??????? ??????? ???????? ????????. ???????

???????? ????? ???????, ????? ?? ????? ??????. ???? ?? ?????? ??-

??????? ???? ????? ???????? ???????, ??????????? ????? 4 ?????-

???????. ????????????????? ????? ???????????? ?? ???. 2. ???????

???????? ?????????? ?? ??????? 2?. ?????????? ????????? ????-

???????? ??????????? ? ?????? «??????? ?????» ? ?????????? ???-

?????? ???????? ????:

???.2

???. 2?

17



????? 1 .«???????-????????»

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
?

//ArduinoUNO

// ????????? ??????? ????? ?? 4 ?????????? /

// ? ?????????? ???????? ???????????? /

unsigned int n;

unsigned int k;

void setup()

for (n = 1; n <= 4; n++)

{

pinMode(n, OUTPUT);

digitalWrite(n, LOW);

void loop()

{
for (k = 200; k <= 2000; k=k+200)

{
for (n = 1; n <= 4; n++)

{

digitalWrite(n, HIGH);

delay(k);

digitalWrite(n, LOW);

18



??????????? ?2

II ????? /

? ??? ??? ??????? ????? «????????? ??????» ? ????????? ? ????-

??? ????, ??????? ?????????? ???????? ????????? ?????????????

??????:

1 ?????? ????????????? ?????????? ??? (???????? ???????? ??

? ?? 65535 — unsigned int)

2 ? ????? ?? 1 ?? 4 ? ????? +1 ???????? ??????? 1-4 ?????????:

?????

3 ? ???? ?? ????? ?? ?????? ????? ??????? ?????????? ???? (???-

??????? ????????? ?? ?????)
4 ???????? ? ???????? ????? ?????????: ?????????? ??? ?????

(???? ?????? ???????). ??????? ????, ?? ????????? ?, ?????? ???-

????????? ???????? ???????????. ?????????? ????, ?? ????????? ?,

??????????? ??????????.

5 ???????? ???????, ?????????? ????????????? ? ??????, ?????:

?????? ????????? ????? ??; ?????? ??? ?????????? ?? ??????? ?? (
??????? ? ?????????? ? ????? ?? 200 ??????????? ????????); ?????-

?? ????? ?? ?????????.

6 ? ?????, ??????????????? ?????????? ? ?????? ?????? ??????????,

?????????? ?????????? ????? ???????? ???????. ? ??????, ????? ????-

??? ? ???????????? (?????? ?????? 2000) ??????? ???????????? ?????-

?????? ???????, ????? ?????????? ? ????????? ?????? ???? ??????.

?????? «?++» ???????????? ?????? «?=?+1». ????? ????????

???????? ????? 200,2000 ??? ? ????? ???????????? ??????? ???????-

????? ??????????? ? ?? ??????????.

?????? ?????????? ??? ???? ??????? ???????????? ????????-

??? —

??? ???????? ?????????? (???????????? ???) ??????????? ??-

????? ???????? ? ??????, ??? ???? ????? ?????????? ?????????? ???-

?????????? ?? ????????????? ??????, ????? ??????? ???? ???????-

????. ???? ??? ?????:

//ArduinoUNO

19



????? 1.«???????-????????»

?

IIIIIIIIIHIIIIIIIIIIIII

?

II ????????? ??????? ????????? ?? 4 ?????????? /

// ? ?????????? ???????? ?????????? /

unsigned int ?;

unsigned int n;

unsigned int i;

void setup()

for (n = 1; n <= 4; n++)

{

pinMode(n, OUTPUT);

digitalWrite(n, LOW);

void loop()

for (? = 100; ? <= 1000; k=k+100)

for (n = 1; n <= 4; n++)

for(i=l;i<=k;i=i+l)

digitalVVrite(l, HIGH);

digitalVVrite(2, HIGH);

digitalVVrite(3, HIGH);

digitalWrite(4, HIGH);

delay(n);

digitalWrite(l, LOW);

digitalWrite(2, LOW);
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??????????? ?2

digitaIWrite(3, LOW);

digital\Vrite(4, LOW);

delay(S-n);

//

//?????/
//

Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

??????? ??? ?????? ?? ???????? ????????, ???????? ?? ??????

????? ?????????????? ??????. ???????? ???? ????????? ?????????-

?? ? ???? ??????
— ????????. ??????? (??????? ?) ?????????? ?????

???????????? ???????? ??????? ?????? ??????? ???????????. ????-
??? ???? (??????? ?) ?????? ??????? (???????, ?? 4) ??????? ???????-

????. ?????????? (??????? i) ????????? ???? ???????????? ????????

??????? ?????? ???????. ???????? ?????? ?????? ? ??????????, ???-

?? ??? ?? ???????????? ????????? ?????????, ????? ???????? ?????

100, 1000.

??? ???? ?????-????? ???????????? ??? ????:

II

//ArduinoUNO

// ????????? ????????? ????????????? ?? 4 ?????????? /
// ? ?????????? ???????? /

unsigned int k;

unsigned int n;

unsigned int i;
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????? 1 .«???????-????????»

void setup()

for (n = 1; n <= 4; n++)

{

pinMode(n, OUTPUT);

digitalWrite(n, LOW);

void loop()

{
for (? = 200; ? <= 2000; k=k+200)

{
for (n = 0; n <= 1; n=n+l)

{
for (i = 0; i <= 1; i=i+l)

{

if(i==i)

{

digitalWriteO, HIGH);

digitalWrite(3, LOW);

}
else

{

digitalWrite(l, LOW);

digitalWrite(3, HIGH);

if(n==l)

{

digitalWrite(2, HIGH);

digitalWrite(4, LOW);
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??????????? ?2

else

{

digitalWrite(2, LOW);

digitalWrite(4, HIGH);

}

delay(k);

//

//?????/

//

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIII

?????????? ????????? ?????? ? ?? ????????. ??? ??? ????????
????? ?????????? ? ??????????. ?? ??????????? ???? ?? ?????

«??????-???????» ? ?????????.

« if(i==l)

{

digitalWrite(l, HIGH);

digitalWrite(3, LOW);

}
else

{

digitalWrite(l, LOW);

digitalWrite(3, HIGH);

} *

??????????: ???? i ???????????? ????? 1, ?? ??????? ?????? ?????-

????, ???????? ??????. ? ?????, ???????? ??????, ??????? ??????.

???????????-???????? if..else ????????????? ??????? ????????

??? ????????? ?????????? ???? (??? ??? ?? ?????????? ????????-

??? if...), ?. ?. ?? ?????????? ??? ?? ?????????? ????????? ???????

????????? ??? ???????? ?????????? ????????? (???? ???, ???? ???).
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????? 1.«???????-????????»

? ?????????? ?????????? ????? ???????????? ??????: ????????-

??? ????????? ??? ??????? ???????????? ??????????? ??? ??? ???-

?????? ???????????? ???????????. ?????? ?? ???????? ??????-

???. ??????? ????? ???????????? ????????? ??? ????:

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

II

//ArduinoUNO

// ????????? ?? ????????? ????????????? ?? 4 ?????????? /

// ? ?????????? ???????? ???????????? (????????????? ?????? 1-4)/

unsigned int n;

unsigned int k;

unsigned int i;

void setup()

for ( n = 1; n <= 4; n++)

{

pinMode(n, OUTPUT);

digitalWrite(n, LOW);

void loop()

{
for (k = 200; k <= 2000; k=k+200)

{
for (n = 1; n <= 4; n++)

{

digitalWrite(n, HIGH);

delay(k);
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??????????? ?2

digitalWrite(n, LOW);

}

}
for (? = 100; ? <= 1000; k=k+100)

{
for (n = 1; n <= 4; n++)

{
for (i = 1; i <= k; i=i+l)

{

digitalWrited, HIGH);

digitalWrite(2, HIGH);

digitalWrite(3, HIGH);

digitalVVrite(4, HIGH);

delay(n);

digitaIWrite(l, LOW);

digitalWrite(2, LOW);

digitalWrite(3, LOW);

digitalWrite(4, LOW);

delay(5-n);

}

}

}
for (? = 200; ? <= 2000; k=k+200)

{

for (n = 0; n <= 1; n=n+l)

{
for (i = 0; i <= 1; i=i+l)

{

if(i==l)

{

digitalWrite(l, HIGH);

digitalWrite(3, LOW);

}
else
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????? 1 .«???????-????????»

digitalWrite(l, LOW);

digital\Vrite(3, HIGH);

if(n==l)

{

digitalWrite(2, HIGH);

digitaIWrite(4, LOW);

}
else

{

digitalWrite(2, LOW);

digitaIWrite(4, HIGH);

}

delay(k);

//

//?????/

//

Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
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??????????? ?3

??????????? ?3

«???? - ??????: ??????? ???

????????»

?? ????????? ????????????????? ??????????, ? ???????? ??? ??-

???????? ??? ???? ???????? ????? ???. ?? ????????? ???????????

???? ?? ????? ??? ?????? «???? ??? ??????». ??? ????????? ??????-

??? ????????? ????? ?? ?????? ??????. ????? ??????????? ??????

??? ????? ??????? ???????????? ?? ??????? 3. ????? ?? ???????

??. ? ????? ????????? ????? ????????? ??????????? ?????? SB1.

?????????????, ??? ???? ?? ??????? ????? ????? ???????? ? «??????

????» (????? ??? ??????? 12). ???????? ????? ??????
—

??? ????-

???.?

''
?

.1

i

:;.. i

1

???. ??
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????? 1 .«???????-????????»

??? ?????? ??????? ? ??????? ????????? ???????, ????? ??????????

???????? ??????? ???? ???? «????????? ?????????», «????????»

??????? ??? ???????. ???????? R3 ? ???????? ????????? (????????
?????? ??????????) ?????? ?? ????? (????? 12) ?????????? 0. ??? ??-

??????? ????????? ?? ????? ??????????????? ?????????? ???????.

??????? ????????, ??? ??????? ? ?????? ?????? ?? ?????? ??????????-

???? ????????? ????????? — ?.?. ???????????????, ??????????????

«???????????????» ?????????? ??????? 0-1. ??? ?????????? ??????

????????? ? ?? ??? ?????? ????????? ????????
— delay(25); — ??

????? ??????????? ????????. ????, ???? ??? ???:

II

//ArduinoUNO

//???? ?????? ??????? ??? ????????//
void setup()

{

pinMode(ll9 OUTPUT); //??????? ????????? ???. 11 /

pinMode(13, OUTPUT); //??????? ????????? ???. 13 /

pinMode(12,INPUT); //?????? ???. 12 ????/

digitalWrite(13,LOW);

digitalWrite(ll,HIGH);

void loop()

if (digitalRead (12)==HIGH) //???? ?????? ??????...

{

digitalWrite(139! digital Read (13)); //??????????? ?????????

?????? 13

digitalWrite(ll,! digital Read (13)); //??????????? ?????????

?????? 11 ?? ???. 13
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??????????? ?3

delay(25); //????????? ?????? ?? «????????» ?????????

??????

//

//?????/

??????? «pinMode(12,INPUT);» ?????? ???: ?????? ?12 «??????-

??? ?????? ????». ????????? ?????? ?????????:

1 ?????????? 11 ? 13 ?????? ??? ??????, 12 ????? ??? ????; ?????-

?? ???????? ??????? ?????????, ??????? ?????????.

2 ??? ????? ?????? ???????????? ????? «loop» ????????? ???????

??????? ?? ?????? ? ???? ????? ???? ??????? ???????????? ???????

(?????? ??????), ?? ????????? ????????????? ????????.

3 ????? ? ????? ????????? ????????? ??????? ?????????
— ??????

??? ????????? ?? ???????????????. ? ?????? ????????????? ??????-

??? ???????? ?????????? ?? ????????? ? ?????? ???????? ??????

???????? ??????????.

4 ?????????????? ????????? ????????? ??????????? ? ???????

25 ???????????. ????? ???????? ????????? ?? ???????????????

???????? ? ????? ????? 25 ???????????.

5 ???? ?????? ?????? ?????????? ????? ?????? ??????????????,

??????????? ??????????? ???????????.

6 ???? ??????? ??????? ?? ?????? ??????, ????????? ?????????

????? ?????????? ???????? ????????, ???????? ??????? ?????? ???-

???? ?? ???????????. ??-???????, ????? ?????????? ??????, ???? ??-

??? «???????? ???? ??????????».

??????? ????????? ? ????????? ? ???????? ?? ????? ?????????-

??????????? ?? ?????????? ????????? delay().
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????? 1. «???????-????????»

??????????? ?4

«??????? ????? ?? ????? ??????»

?? ??????? 4 ???????????? ????? ???????????? «?????????????»

???????? ??????. ????? ????????? ?????????? ?????? ?? 1 ?? 6.

? ???????? ????????? ????? ????????? «?????? ?????????? ??? ???-

?? ??????» —

?????????? ???????. ??????? ? ?????? ????????

??????, ?? ????????? ???????? ????????? ?? 5 ??????. ????????,

??? ????????? ??????, ?????? ?????????? HL2, HL5, HL7. ??????-

???? ????????? ?????? ???????:

???. 41

???. 4?
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??????????? ?4

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
?

//ArduinoUNO

//

//????? ??????? ?? ????? ??????//

void setup()

{

pinMode(2, OUTPUT); //??????????? ????????? ???. 2 /

pinMode(3, OUTPUT); //????????? ??????????? ???. 3 /

pinMode(4, OUTPUT); //????????? ??????????? ???. 4 /

pinMode(5, OUTPUT); //??????????? ??????????? ???.5 /

pinMode(6,INPUT); //?????? ???.6 ???? ????/

digitalWrite(2,LOW); //???????? ????? 6/

digitalWrite(3,HIGH);

digitalWrite(4,HIGH);

digitalWrite(5,HIGH);

void loop()

{
for (int k = 2; k <= 5; k=k+l) // ???????? ????? 1

{

digitalWrite(k,! digitalRead(k));

}

delay(10); //????????? ?????? ?? «????????» ????????? ??????

if (digitalRead (6)==HIGH) //???? ?????? ??????, ?????????????

?????

{

delay(5000); //???????? ???????? ????? 1 ?? 5 ???.

}

digital\Vrite(29! digitalRead(2)); // ???????? ????? 2

digitalWrite(39! digital Read(3));
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????? 1 .«???????-????????»

delay(lO);
if (digitalRead (6)==HIGH) //???? ?????? ??????, ???????????-

?? ?????

{

delay(5000); //???????? ???????? ????? 2 ?? 5 ???.

}

digitalWrite(29! digitalRead(2»; // ???????? ????? 3

delay (10);
if (digitalRead (6)==HIGH) //???? ?????? ??????, ?????????-

???? ?????

{

delay(5000); //???????? ???????? ????? 3 ?? 5 ???.

}

digitalWrite(29! digitalRead(2»; // ???????? ????? 4

digitalWrite(49! digitalRead(4»;

delay(lO);
if (digitalRead (6)==HIGH) //???? ?????? ??????, ???????????-

?? ?????

{

delay(5000); //???????? ???????? ????? 4 ?? 5 ???.

}

digitalWrite(2,! digitalRead(2»; // ???????? ????? 5

delay(lO);
if (digitalRead (6)==HIGH) //???? ?????? ??????, ?????????-

???? ?????

{

delay(5000); //???????? ???????? ????? 5 ?? 5 ???.

}

digitalWrite(2,! digitalRead(2»; // ???????? ????? 6

digitalWrite(5,! digitalRead(5));

delay* 10);

if (digitalRead (6)==HIGH) //???? ?????? ??????, ???????????-

?? ?????

{

delay(5000); //???????? ???????? ????? 6 ?? 5 ???.
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//

// ????? /

??? ????????? ???????? ????? ???????????? ? ? ????????? ??-

???????? ?? ?????????. ?????????????????? ????????? ????? ?????-

????: ????????????? ????? ?????? «???????» ? «???????????? ????-

??», ????????????? ????? ?????? «??????» ? «???????????? ??????»

? ??? ????? ?? ?????????????, ???? ???????? ?????? ?? ???????. ??-

??? ????????? ???? ???????? ?????? ??????????? ?? «??????? ???-

??» ?? 5 ??????.

?????????????? ??????? ??????????? ?? ????????????????? ??

??????? ?? ???????? ??????????? ? ???, ??? ??? ???????? ???????

?????????? ????? ?????????? ???? ???????? ???. ??????????, ???

??? ???????? ? ?????? ???????. ????????? ????????? ??? ?????-

???????? ?????? ? ?????? «?????» (????). ????????? ????? ??????-

?????? ?? ?????, ?????????? ???? ????????? ?? ?????? ???????-

??????? ???? ??????????? HL 3, HL4. ? ???? ?????? ?????????? ???-

??? ?? ?????? ???????? ?? 0-5. ????? ??? ?????? ???:

II

//ArduinoUNO

//????? ??????? ?? ????? ?????? ? ????//
void setup()

{

pinMode(2, OUTPUT); //??????????? ????????? ???. 2 /

pinMode(3, OUTPUT); //????????? ??????????? ???. 3 /

pinMode(4, OUTPUT); //????????? ??????????? ???. 4 /

pinMode(5, OUTPUT); //??????????? ??????????? ???.5 /

pinMode(6,INPUT); //?????? ???.6 ???? ????/
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digitaIWrite(2,HIGH); //???????? ????? 5/

digitaIWrite(3,HIGH);

digitalWrite(4,HIGH);

digitaIWrite(5,LOW);

void loop()

for (int ? = 2; ? <= 4; k=k+l) // ???????? ????? ?

digitalWrite(k9! digitalRead(k));

del ay (10); //????????? ?????? ?? «????????» ????????? ??????

if (digitalRead (6)==HIGH) //???? ?????? ??????, ?????????????

?????

delay(5000); //???????? ???????? ????? 0 ?? 5 ???.

digitalWrite(2,! digitalRead(2)); // ???????? ????? 1

delay(lO);
if (digitalRead (6)==HIGH) //???? ?????? ??????, ???????????-

?? ?????

delay(5000); //???????? ???????? ????? 1 ?? 5 ???.

digitalWrite(29! digitalRead(2)); // ???????? ????? 2

digitalWrite(39! digitalRead(3));

delay(lO);
if (digitalRead (6)==HIGH) //???? ?????? ??????, ?????????-

???? ?????

delay(5000); //???????? ???????? ????? 2 ?? 5 ???.
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digitalWrite(29! digitalRead(2)); // ???????? ????? 3

delay (10);
if (digitalRead (6)==HIGH) //???? ?????? ??????, ???????????-

?? ?????

{

delay(5000); //???????? ???????? ????? 3 ?? 5 ???.

}

digitalWrite(29! digitalRead(2)); // ???????? ????? 4

digitalWrite(49! digitalRead(4));

delay (10);
if (digitalRead (6)==HIGH) //???? ?????? ??????, ?????????-

???? ?????

{

delay(5000); //???????? ???????? ????? 4 ?? 5 ???.

}

digitalWrite(29! digitalRead(2)); // ???????? ????? 5

delay (10);
if (digitalRead (6)==HIGH) //???? ?????? ??????, ???????????-

?? ?????

{

delay(5000); //???????? ???????? ????? 5 ?? 5 ???.

//?????/

??? ? ??? ?????????! ?????? ?????????? ???????? ? ??????????? ?

???????, ???????? ?????? 2 -3 ??? 4 -2 ? ??? «????????» ??????. ? ????

????? ????????? ?? ??????????.
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????? 1.«???????-????????»

??????????? ?5

«???????? ????»

??????????????? ????? ????? ????? ??????? ????? (?????????

?????????? ??????????). ?????????? ? ???? ??????? ???????????

???????????? «???????? ?????», ????????, ? ?????????? ????? ? ??-

?? ??????. ?????? ?????? ????? ? ??? ????? ?? ???? ? ???? ??????-

?????? ????. ?????????????? ????? ???? ?? ??????? 5, ??????? ??-

?????? ??????????? ?? ??????? 5?. ? ????? ????????? ??????????-

???. 1

???. la
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??????????? ?5

??? ?????, ??? ?????? ??????????? ?? ? ????????? ?????? ?????

??????? ??????????? ?????????? ??????????? (??? ?????? ????

???????????). ??? ?????? ??????????? ? ???????? ???????????

??????????? ? ????? ???? ????????????? ?? 6 ??? 10 ???? ? ??????.

???????????? ????????? ?????????? ?? ????? ???????. ??????

???? ???????? ???: ??????? ???? ?????? ?????????? ??????? ????-

????????
—

?????????? ???????? ?? ?????. ????? ????????????????

??????? ?????? ??????? ??????????? ??????????, ?????? ??????.

?????????? ?????? ???????. ?????? 4 ??????? ??????? ???????? ???-

????? ???????, ? ??????? ?????????. ????? ?????? ???? ?????????-

??
—

??????? ?????? ??????????? ????????, ???? ???? ????? ? ??????

????? ??????????. ????? ?????????? ??????? ?????? ???? ???????

?????? ??????????. ???? ??????? ????? ??? ?????? ???????????:

II

//ArduinoUNO

//???????? ???? ?? 1 ??????//

unsigned int n=0;

unsigned int i=0;

void setupQ

{

pinMode(5, OUTPUT); //?????? ?????? ??????????? /

pinMode(6, OUTPUT); /??????? ?????? ??????????? /

pinMode(12,INPUT); //?????? ??????? ?????/

analogWrite(59n);

analogWrite(69238- n);

}

void loop()

{
if (digitalRead (12)==HIGH) //???? ???? ????????...
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for (n = 0; n <= 14; n=n+l)

{

i=17*n;

analogWrite(5,i);

analogWrite(69238- i);

delay(4000); //???????? ???????? ?????? ??????? ?? 4

???.

//?????/

????????? ????? ???????????????? ???:

1 ?????? ??? ????????????? ?????????? ? ???????? ?? ??????-

??? ???????? 0.

2 ?????? 5 ? 6 ????????? ??? ??????, ????? 12 ??? ????, ?? 5 ??-

??? ??????? ??????????? ?????????? (0 ?), ?? 6 ????? ?????-

??????? (????? 5 ?).

3 ????? ????????? ????????? ??????? ??????? ?? ??????, ???? ??

???????? ??????? —

???????? ???? ?? 15 ??????.

4 ??? ?????? ??? ??????????? ??????? ??????? ???????????,

???????????? ????? ???? ? ?????? 5, ????? ?????????, ? ? ????-

?? 6 ???????.
5 ????? ???????? ????????????? ??????? ????? 4 ???????.

6 ?????? ?????? (????? ?????????? ??????) ???? for ????????? —

????? ?????? ???????.

????? ????? ????????? ??? ??????????? «????? ???????». ????-

??? analogWrite(). ? ??? ??? ?????????
—

????? ?????? ? ??????? ??-

???????? ???????. ? ????? ??????, ????????, «analogWrite(6,238-

i);» ???????? ???: ?? 6 ????? ?????? ??????????, ???????????? 238-

i/255 ????? ?? ????????? ??? ?????????? ? 5 ?????.

??????? (? ??????) ???????? ?? 0 ?? 255. ?????? ?????????? ????-

???? ( ?????? ??? ?????) ?? ???? ????/??????. ??????? ?????
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??????????? ?5

???? ??????? ??? ?????????? ???????? ????????????? ??????????

??? ????????? ???????? ???? ????????????????. ????? ??????

analogWriteO ?? ?????? ????? ?????????????? ?????????? ??????-

??????? ????? ? ???????? ??????? ???????? ?? ?????????? ??????

analogWrite (??? ?????? digitalWrite ??? digitalRead ?? ??? ?? ?????

????/??????).
?? ??????????? ???? Arduino (?? ???? ????????????????

ATmegal68 ??? ATmega328) ??? ???????????? ????? 3, 5, 6, 9,

10 ? ?.

??? ?????? analogWriteO ??? ????????????? ????????????? ???

????/?????? ???????? pinMode().

??????????? ?? ????, ????????. ????? ??? ????? ????????? ? ??-

?????? ???????, ????? ????????? ?? ?? ??????????, ?? ????? ??????-

?? ????? ????? ? ????????? ?? ? ??????????...
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????? 2

«??????? - ??????»

???????-??????? ?????? ?????????? ?????? —

????? ??? ??????.

??????, ? ??????????, ??? ? ?????? ?????? ?? ??????????, ??????-

??? ?? ? ??????????, ?????????????? ????????? ??????????? ???-

???????? ???????? ????????????? ? ????? ?????.
?? ????????? ????? ??????????????????? ????? ???????????? ?

?????? ????? ????? «???????? ?????????». ????, ?????????????-

????? ?????????:

1. ???????? ?? ??????? ??????????? ?????.

2. ????? ?????????? ???????? ?????????? ?????????? ?????? ?

??????????.

3. ????????? Arduino IDE.

4. ? ??????????? ???? (???. 1) ???????? ?????? «?????».

5. ??????????? ????? ???? ? ?????????? ??? ?????? ????? (?????

????? ???????? ????????? ? ???? ??????).

???.1 ???.2
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«??????? — ??????»

Puc.3 ???. 4

6. ???????? ???? ????, ??? ??????? ?????? ????? ???????...
7. ???????? ????? ????????? ? ??????? ??? (???????? ????? ? ???-

??? ??????? ????) —

??????? 2.

8. ????? ??????????? ???????-

?? ????????, ? ??????? ???-

??? ????? ??????, ????????

???, ????????.

9. ????????? ????? ????????? ?

Arduino IDE —

??????? 3. I

10. ????? ????????? ?????? ????? |
???????? ? ?????? (???. 4).

11. ???????? ??? ? ?????? ?? ??

????????? ??????? ???- \

??? — ?????? ?????? «???-

??????»
—

??????? 5.

12. ????? ???????? ???????????-

??? ??????, ? ??????? ???-

?????? ????????? ??? ??-

????? ????? ?????????? ???-
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????? 2. «??????? — ??????»

???. 6

?? ?? ??????? ?? ????? ??????????. ??????? ??? ????? ?

??????????
—

??????? 6.

13. ????? ????? ?????? ????????, ? ??????? ????????-??????????

??????????? (? ?????? ????? ???? ???????? ?????? ??????????).

. 7 ???.*
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«??????? — ??????»

„ -,

w

fciri

???. 9

14. ?????? ????????? ????? (??????? ??????), ??? ???????? ???-

?????, ????? ?????? ??????-

???? ??????? «??????????

?????????» ? ?????????????

?????????? ? «??????????-
???» ?????? —

??????? 7.

15. ????? ???????? ?????? «??-

??????», ???? ?????... ? ??-

?????????? ??????? ?????-

??????? ?????? ? ?????? (??-

????) ???????????.

????? ?????????? ?????? ???

???? ????? ?????????, ?????? ??-

????????? ? ????????? ?????. ???-

???? ???????? ????????, ???

Arduino IDE ????????? ??????

????? ? ????????? ????? ? ?????- «
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????? 2. «??????? — ??????»

???? ???? ??? ????????? ? ?????????? ?????????, ???? ? ???? ????

???????? ????? ???????. ???????? ??? «??????????» ??????????????
???: (???. 9).

?? ????? ????????????????? ??????, ??????? «?????????? ? ???-

??? ???????», ???????? ?????? Arduino IDE. ??????????????? ????-

??? «????», «??????? ????????», «sketch_febO7a». ? ???????????

????? ???? ????????? ???????? ???? ???????????. ??????? 10 ??-

?????? ?????????.
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??????????? ?6

??????????? ?6

????? ???????? ?????????>

???????? ???? ????? ?? ??????? ??????. ????????? ?? ? ??????-

????. ??????? ????? ?? ??????? 1 ? 1?, ??????? ????? 1 ?? ????? 13.

????? ??????????????? ???????? ??????, ?? ????? Arduino UNO

??? ???????? ??? ????? «?? ????». ????????? ?????? ???????? ??

???. 11. ?? ????????? ? ?????? 13. ?????????? ?????? ??????:

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIU

?

//Arduino UNO

// ????????? ??????? ?????????? ??? ????????? ?????????/

???. 11
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????? 2. «??????? — ??????»

?

long i = 0;// ?????? ??????????, ??? ???????? ???????????? ???????

long n
= 0; // ?????? ?????????? ??? ???????? ??????????? ????????

???????

void setup()

{

pinMode(13, OUTPUT);

digitalWrite(13, LOW);

void loop()

{
i= millis(); //??????????? ?????????? ??????? ?????

if (i — n > 500) // ???? ??????? ??????????? ???????? ? ????-

????...

{

digitalWrite( 13,! digitalRead (13)); //??????????? ????????? ??????

n=i; // ???????? ?????????? ???????? ???????

//????? /

?? ??????? ????????? ???? ? ???, ????? ????? «?????? ????????-

???». ?? ????????????? ? ?????????? ????? ?????? ????, ??? ???-

?? ??????????? ?????????? «???????????? ?????????», ?????????

??????? delay(). ???????? ?????????? ?????? ??????? ??????????? ?

???, ??? ?? ????? ?????????? delay() ????????? «???????????????» ?

??? ?? ????? ????????? ?????? ????????. ?????????? ??????? ???-

???????? ???? ???????. ? ????? ??????? ???????? ????????? ??????

?????? «????????», ? ????????? ??????????? ???? «????????». ??-

??? ?????? ????? ???????????, ????????? ??????? «millis()». ???

?????????? ?????????? ??????????? ? ??????? ??????? ??????? ???-

?????? ?? ????? Arduino. ??? ?????????? ????????? ??? ????????-
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??????????? ?6

??? ?????? ? ???????????? ? ????, ?????????? ???????????? ?????-

???, ?????????????? ????? 50 ????. ???????, ???????????? ?????

????? ??????? ? ????? ??? unsigned long.

?????? ? ?????????. ?? ?????? ????? ???????????????? ???:

1. ???????? ??? ?????????? ??? ???????? ? ????????? ????????

??????? ??? ?????? ??????? millis().

2. ??????? ??????? ??????????? ? «void loop()» ????? ???????????

?????????? i ???????? ???????? ??????? ? ?????????? ??? ?? ???-

??????, ?????????? ? ?????????? ? (????????? ???????? ?? 0).

3. ???? ??????? ???????? ?????? ??????????, ?? ???????? ????-

?????? ????????? ?????? 13 ?? ??????????????? (??????? ???

???????? ?????????), ? ????? ???????? ?????????? ? ????????

????? ??????? ??????? (??? ????????? ?????? ????? ?????? ???-

?????? ??????????).
4. ???????? ???????? i ? ? ????? ????????? ????????? ?? ????????

?????? ?????????, ? ?? ??????? ????? ??????????? ??????????.

???????????? ???????? ?????????? ? ????? ????? ????? ????????-

???? ??????? ????? 500.
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????? 2. «??????? — ??????»

??????????? ?7

«?????????? ????????
????????? ??? ??????? ????

????»

???????????? ? ????? ??????????? ????? ?????????? ????????-

???? ? ????? ?????? ????????????? ??????????. ?? ??? ?? ???.

????, ????????, ?????? ???????? ?????? ?????, ??????, ????? ??? ??-

???? ?????. ?? ?????????: ??? ????? — ?????? ????????? ??????-

?????, ????????????? ???? ????????, ????, ?????? ?????????? ?

?????? ???????? ??????????????????? ????????: ??????? («????») ?

???????? («?????»). ?? ??????? ??????? ??????????? ????????????

????? ?????. ???????????? ???? ????? ???? ??????. ????? ????? ???-

??????? ?????? ????? —

???? ?????, ????? ??????? ? ????? — 3 ???-

??, ????? ??????? — 7 ?????. ?????? ? ????? ????????????? ??????-
?????? ? ????????? ??????? ?????. ??? ???????? ???????? ?????-

????? ? ??????? ??? ?????????????. ????? ????????????

???????????? ???? ?????????? ??? ????????. ??????? ????? ????

??????, ????????, ??????? ??????????. ?????????? ???? ???-

??????, ??????????? ?????????? ????????? ????????? ???????-

?????? ?????? SOS — ?????? ????????. ????? ??????:

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIU

?

//ArduinoUNO

// ????????? ???????? ??????????? ??????? SOS /

unsigned int n = 0;
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??????????? ?7

inttabl [18] ={1,1,1,1,1,3,3,1,3,1,3,3,1,1,1,1,1,7}; //?????????????

??????

void setup()

{

pinMode(13, OUTPUT);

digitalWrite(13, LOW);

void loop()

{

for(n
= 0;n<18;n++)

{

digitalWrite(139! digitalRead (13)); //??????????? ?????????

??????

delay(250*tabl[n]); // ????????? ???????? ??????? ??????????

??????? ????.

//?????/

????? ?????????? ????? ??????? ????? ????????????????
— ???-

??? ?????? (???, ?????? ?? ??????? ?????? ????? ?????? ??????????
????? ???????). ??????? ??? ??????????? ????? ?????????? ????-

??????, ? ???????? ? ????????? ????????? ?? ?? ???????. ? ?????

????????? ?? ???????? ???: «int tabl [18] ={1,1,1,1,1,3,3,1,3,1,3,3,1,1,

1,1,1,7};». ?????? — ?????? ?? ????? tabl ???????? 18 ??????????

?????????, ? ???????? ??????? ??????? ????? ??????? ??? ??? ???-

?????. ?????? ? ????????? ????? ????????? ???????????, ??????-

???? ? ?????? 0. ? ????? ??????? (???????) ????????? ??????? ?????
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????? 2. «???????
— ??????»

????? ?????????????? 17. ?? ????, ??? ?? ?????????, ????????, ? ???-

????? 7 (?? ???????) ? ????????? ?? ?????? ????????: «x=tabl[17];>>.
???????? ?????? ????????? ? ?? ???????? ??????? ? ???, ???

????? ?????????? ????????? ??????? ? ?? ?????????? ????? ?????

????????? ????? ?????????, ???????????? ????????? ??????????

??????? ?????.

????????? ? ??????? 12. ?????? ??????? ?? ???? ?????, ???? ????,

???? ?????. ????? ????? ??? ???????? ??????? ??????????, ???? ???-

???????????? ???????. ????? ??? ??????????? ?????????. ?????,

???????? ???????? ??????, ??????? ?????? ????????? ???????? ???-

???? ?? ???????, ???????? ??????? ????? ????? ????????? ?????:

?????? ????????? ?? ???? ????????, ??????? ?? ????, ?????? ??

????, ??????? ?? ????, ?????? ?? ????, ??????? ?? ???, ?????? ??

???, ??????? ?? ????, ?????? ?? ???, ??????? ?? ????, ?????? ??

???, ??????? ?? ???, ?????? ?? ????, ??????? ?? ????, ?????? ??

????, ??????? ?? ????, ?????? ?? ????, ??????? ?? ????.

??????? ? ?????????? ???????? ???????, ? ????? ?????????? ???-

??????. ???????? ????????? ?????? ????? ??????? ????????? ?????-

?????. ?????? ?? ??? ?????????? ?? 250. ??? ?????????? ?????????

???????? ????????? ?? 250, 750 ??? 1750 ???????????.

?????? SOS ?????????? ??????????, ?? ?????????? ??????? ???-

??.

??? ? ? ?????????? ??????? International Morse Code

???? ???????? ??????? ????? ?-? ':;?1 ??,?.?1. ^ ,„.,„„.._

??????, ???????? ????????-
^::;:-:':z:----?-— --

??? 250 ? ???????? 50-500. ? • ?» ? • * «?

? ??» * « -? V « ?- ? ??»

? ??? ? »?» * VV ? ??? «??

? ??? * « X ??? * ? ^??»

? ? ?" '??? ? ??? ???

? » » ???? ? Z ???? ?? * «>

G ???» ??? &

:? ? ? ? »

\ » «??? ??? ??

? ??? ? w-mm I #= ??? ?? ??? ???

L ?- 'msm. » ? 2 * * ??? ??? s»wa

? ?? ??? ? ? ? *? #^? ?®?

t4 ??? ? 4 ? ? » ? *??

???.12
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??????????? ?8

??????????? ?8

«???????? ???? ? ?????????
????????»

? ???????????? ??? ??????? 5 ?? ???????????? ?????? ???????-

?? «???????? ?????» ? ???????? ??????? ? 1 ??????. ????????? ???-

???????? ??????????? ? «??????». ?????????? ????????? (???. 13)

????? ?? ???????? ???????? ?????????? ???????? 2-???. ????????-

?? (1) ????????????? ? ?????????? ????????? 5??, ?????????? ????

?????????????. ?????????

(2) ? ?????? ?????????? (3)
???????? ?? ?????????

????. ?????? ???????????-

??? ??????? (4) ?????????-

???? ? ???????? ???????

??????????. ?????? ????-

??? ??????????? (????????

???. 5 ?????????? ?????)

????????. ?????????? ????-

?? ???????? ?? ??????? 14.

??? ?????? ?? ?????? ????-

???? ????????? ?????????-

??? ???????????. ??-

??????, ? ????????? ???? ??-

?????, ????????? ?

???????????? ?????????

????????? ??????? ???????

?? ???????????. ? ?????????

????????:

void setupQ

{

pinMode(5, OUTPUT); //
?????? ?????? ??????????? / ???. 13
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????? 2. «???????
— ??????»

???. 14

pinMode(6, OUTPUT); //??????? ?????? ??????????? /

pinMode(12,INPUT); //?????? ??????? ?????/

analogWrite(5,n);

analogWrite(6,238- n);

? ??????:

void setup()

pinMode(5, OUTPUT); //?????? ?????? ??????????? /

pinMode(6, OUTPUT); //??????? ?????? ??????????? /

pinMode(12,INPUT); //?????? ??????? ?????/

analogWrite(6,n);

analogWrite(5,238- n);
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??????????? ?8

???????, ?? ?????? ????????? ??? ?? ??????, ?? ? ????????? ??-

???? ??????? ?????? ?????????? ???????? ????????????, ? ??????

???????. ?? ????? ??????????, ??? ???????? ???????? ?? ?????

??????????? ???. ??? ???????????? ? ?????? ? ? ????? ??????? ?????-

??. ??? ??????????? ????????? ????? ?????? ????????????? ??????

??????, ???????? ??? ???????? ???? ???????????, ????????, ?? ???-

????? ???????. ??????? ????????????? ?????? ??? ????:

IIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIII
II

//ArduinoUNO

//

//???????? ???? ?? 1 ?????? ? ???????? ??????//

unsigned int n=0;

unsigned int i=0;

unsigned int k;

void setup()

{

pinMode(5, OUTPUT); //?????? ?????? ??????????? /

pinMode(6, OUTPUT); //??????? ?????? ??????????? /

pinMode(12,INPUT); //?????? ??????? ?????/

analogWrite(6,n);

analogWrite(5,238- n);

}
void loop()

{
if (digitalRead (12)==HIGH) //???? ???? ????????...

{
for (n = 0; n <= 14; n=n+l)

{

i=17*n;
for (k = 1; k <= 4; k=k+l)
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????? 2. «???????
— ??????»

digitalWrite(5, LOW);

digitalWrite(6, LOW);

delay(250);

analogWrite(5,i);

analogWrite(6,238- i);

delay(750); //???????? ???????? ?????? ??????? ?? 4

???. ?? ????

//?????/

????? ?????? ????????? ????? ????? ??????? ???????? ?????????-

??? ????? ?????? 4 ??????? ???????? ?????????????? ???? ?? ??-

????? ?? 250 ???????????. ?? ???? ?????? ??????? ?????????? ??-

????, ?????? ?????? ??????? ????? ??????? ??????? ??????? ??????

???????, ?????? ?????????.

????? ??????? ????? ????????????, ?? ????????-?????????? ??-

????? ??- ???????? ????? «????????». ?????????? ????????? ???-

?? ????????, ???????? ?????????? ??????? ? ?????? ?????? ?? ???-

?????? ???????? ????????. ??????? ?????? ????:

II

//ArduinoUNO

//???????? ???? ?? 1 ?????? ? ???????? ??????
— ??????????//

unsigned int n=0;

54



??????????? ?8

unsigned int i=0;

unsigned int k;

unsigned int j=0;

void setup()

{

pinMode(5, OUTPUT); //?????? ?????? ??????????? /

pinMode(6, OUTPUT); //??????? ?????? ??????????? /

pinMode( 12,INPUT); //?????? ??????? ?????/

ana!ogWrite(6,n);

analog\Vrite(5,238- n);

}
void loop()

{
if (digitalRead (12)==HIGH) //???? ???? ????????...

{
for (n

= 0; n <= 14; n=n+l)

i=5*n;

j=17*n;

for(k = l;k<=4;k=k+l)

{

digitalWrite(5, LOW);

digital\Vrite(6, LOW);

delay(250);

analogWrite(5,i);

analog\Vrite( 6,238-j);

deIay(750); //???????? ???????? ?????? ??????? ?? 4

???. ?? ????

//?????/
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????? 2. «???????
— ??????»

?

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

???????? ??????????? ???????? ????? ???????? ????? ???????

??????????? ??????????. ?? ?? ???? ?????...
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??????????? ?9

??????????? ?9

<7 ?????????? ????????????
?????????»

????????? ???????????? ??? ??????????? ?????????????? ???-

?????. ?? ??????? ?? ???? ???????? ????????? —

??????? ? ??????-

?? ????????
— ?????. ?????? ??????? ??? ?????????. ?? ??????, ???-

????????? ?? ?????? ?? ??????? ? ????? ???? ??? ?????, ????????

?????????. ? ????? ???????????? ??? ????? ????????? ? ????? ???-

??? (?????? ??????? ?????????? ?????????? 0). ?? ??????? 16 ????

????? ????????? ?????????? ? ?????, ?? ??????? 17 ??????? ?????-

??? ?????????? (??????? ????????, ??? ? ??????????? ?? ???? ????-

?????? ?? ????? ????????? «????-

?????» ???????). ?????????? ??-

???? ?????????, ???????????????

?????????? ????? ?? 0 ?? 9 ?

????????? ???????? ?????? ? ??-

?? ???????. ??? ????????? ???-

?????? ??? ????????? ? ?????

??????? ? ??? ?????????? ??????

??? «??????????????? ?????» —

????????? ?????????. ??????? ???. 15

?????.

II

//ArduinoUNO

// ????????? ???????? ???? 7 ??????????? ?????????? /

//

unsigned int k = 0;
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????? 2. «??????? — ??????»

???. 16

unsigned int i;

inttabl [70] -{1,1,1,??,0, 0,1,1,0,0,0,0, 1,1,0,1,1,0,1, 1,1,1,1,0,0,1,

0,1,1,0,0,1,1,1,0,1,1,0,1,1, 1,0,1,1,1,1,1, 1,1,1,0,0,0,0, 1,1,1,1,1,1,1,

1,1,1,1,0,1,1}; // ????????????? ?????????????????? ????

void setup()

{
for (i = 1; i <=7;

pinMode(i, OUTPUT);

digitalWrite(i,! LOW);

void Ioop()
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??????????? ?9

???.17

for (i = 1; i <=7; i++)

digitalWrite(i,! tabl [?]); //???????? ?????? ??????? ?? ????

k=k+l; // ?????????? ???????????????? ??????? ? ???????

if(k==70)

k=0;

delay(lOOO);

//?????/
//

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIII
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????? 2. «??????? — ??????»

???. 18

? ?????? ???????? ???????? ?????????? ???????, ???????????????

?????????? ?? ???????? a,b,c,d,e,f,g ?????????? (???. 15). ??? ??????

?????? ????????? ??????? 1,1,1,1,1,1,0, ?? ?????????? ????????

????? 0, ????????? 1,1,1,1,0,1,1 — ????? 9.

??????? i ?????????? ??????, ???????? ??????? ?? ????????,

??????? ? ???????? ??????? — ?????????? ??????, ????????? ?? ???.

?????????????? ???????
— «if (k==70)» — ?? ???? ???????? «????????

??????? ???????», ????????? ???????? ??????? ???. ????? ?????-

??? ????? ?????????? ???????? ??????? delay(). ??? ???????? ????-

??????? ???????? ? ???????? 250-2000 ??. ??? ?? ????? ????????????

???????? ??????? 18. ????? ?????????? ???????-??????? ????? ??-

?????? ????? ?????????????????? ? ???? ?????? ?? ??????????.
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??????????? ?10

??????????? ?10

«?????????? ?? ??????
????????? - 10 ??????»

? ???? ???????????? ?????????? ???????? ????????? ????????-

???? ?????????? ??????????, ???????? ????? ??????????? ? ?????-

??? ? ????????? ?????????? ? ???????? ?????? ??????. ??????? ? ???-

?? ?????? ? ???????? «??????-?????». ??????? ????? ??? ?? ?????-

?? 19, ???????? ???????????? ????????? ?? ??????? 20. ??????? ?

???????? ??????, ?? ??????????? ?????, ????????
—

?????????

??????? ???????? ?????????? ????????? ??????. ????? ???????

??????, ???????? ????????? ??????????, ??????? ????? ?????? ??-

???? ? ????. ????????? ????????????? ????????? ???????:

???. 19
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????? 2. «??????? —

??????»

II

//ArduinoUNO

// ?????????? ?? 10 ?????? /

unsigned int k = 0;

unsigned int i;

int tabl [70] ={1,1,1,1,1,1,0,0,1,1,0,0,0,0,1,1,0,1,1,0,1,1,1,1,1,0,0,1,0,1

,1,0,0,1,1,1,0,1,1,0,1,1,1,0,1,1,1,1,1,1,1,1,0,0,0,0,1,1,1,1,1,1,1,1,1,1,1,

0,1,1}; // ????????????? ?????????????????? ????

void setup()

{

pinMode(8,INPUT); //?????? ???????, ????????? ???????????

for (i = 1; i <=7; i
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??????????? ?10

pinModefl, OUTPUT);

digitalWrite(i,! LOW);

void loopO

{
if (digitalRead (8)==LOW) // ???? ?????? ????????...

{

k=0;

}
if (digitalRead (8)==HIGH) //???? ?????? ??????...

{

for (i - 1; I <=7; i++)

{

digitalWrite(i,! tabl [k]); //???????? ?????? ??????? ?? ????

k=k+l; // ?????????? ???????????????? ??????? ? ???????

if(k==70)

{

k=0;

}

}

delay(lOOO);

//?????/
//

?????????? ?? ?????????? ????? ???:

1. ?????? ??? ?????????? ? ??????, ?????? ??? ??? 70 ?????????.

2. ????????? ????? 8 ??? ????, ? ????? ????????? ?????? ? 1 ?? 7

??? ??????, ???????? ?? ????? ????????? ??????? ???????

(???????? ?????? ?? ?????).
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????? 2. «???????
— ??????»

3. ? ??????????? ????? void loop() ??????? ????? ????????? ???-

???? ??????? ?? ?????? (????? 8).
4. ???? ?? ??????? ?????????? ??????? ????????? ?????? ?????

?? 0 ?? 9 ? ????????? ?? ?????? ? 1 ???.

5. ??? ???? ?? ?????? ???????? ??????? ????? ??????????? ????-

???, ??????????????? ????? ???????? ???????? ? ?? ???????

???????????.

6. ??? ?????????? ?????? ???????? ???????? ? ????????? ? ????

void loop() ????? ??????????? ? ???????? ???????:

if (digitalRead (8)==LOW) // ???? ?????? ????????...

{

?=0;

????????? ??? ???? ????? ??????????? ????????? ?????, ??? ??-

????? ????????? ??????? ??????. ??????? ????????, ??? ??-?? ????-

?????????? ????????? ??????????? ????????? ?????? ????????

????????? ??????? ????? ?????????? ?? ????? ????? ???????.
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??????????? ?11

??????????? ?11

«?????????? ?? ??????
????????? - 99 ??????»

???????, ??????? ?????????? ????? ???????????, ???????????

???????? ??????? ????? ?????? ? ??????? ?????? ???????. ??? ???

???????, ?? ???????? ? ????????????? ??????????????? ??????????

? ??????? ?????? ????? ???????????? ??????? ????????????? ??-

???? ?????????? ?? ?????????. ?????????? ????? ?? ??????? 21 ?

????????? ??????? ?????? ?? ??????? 22. ? ????? ??????????? ??-

??????? ??? ???? ??????????? ?????? ? ???????????? ??????? ???-

???? — ?????. ?????????? ?????????? ????????? ??????? ??????

???????????: ????? ?????? ??????? ??? ??????????? ??????? ??

?????????? ????????????? 0 ? ?????? ????? —

?????????? ????? ? ??-

R9220

???.21

65



????? 2. «??????? — ??????»

???. 22

????. ???? ?????? ? ????????????? ?????? «??????» ?????????

?????? ??????????? ??????? ??????? 0-9 ? ???????? 0-9 ? ?.?. ????

?????? ?????????
— ?? ?????????? ??????????? ????? ???????????-

?? ????? ???????? ?????? (?????????????? ????????? ?????) ? ???-

??? ?????? (????? ?? ?????). ????? ???????, ????????? ?????????-
?? ??? ? ?????????? ?????? ????????? ????? ???????? ? ?????????-

?? ?????? (SB2). ???? ???????? ?????? ?????? ?????? ???????

??????????? ? ????? ???????????????? ? ?? ?????? ??????????
—

?????????? ?????????. ??? ?????? ??????????????? ???????? ???-

?? ????????? ?????? ?????? «?????». ?? ?????????? ????? ??????-

?? ????. ???????????? ????????, ?????????? ???????????? ?????

99 ??????. ??? ? ? ?????????? ????????????, ?????? ??????? ?????

???? ??????????? ??????? ???????. ???? ?????????? ????? ???

?????.

II

//ArduinoUNO
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??????????? ?11

?
II ?????????? 99 ?????? /

unsigned int k=7;

unsigned int i=0;

unsigned int r=0;

unsigned int n=0;

unsigned int f=0;

int tabl [70] ={1,1,1,1,1,1,0, 0,1,1,0,0,0,0, 1,1,0,1,1,0,1, 1,1,1,1,0,0,1,

0,1,1,0,0,1,1,1,0,1,1,0,1,1, 1,0,1,1,1,1,1, 1,1,1,0,0,0,0, 1,1,1,1,1,1,1,

1,1,1,1,0,1,1}; // ????????????? ?????????????????? ????

void setupO

{

pinMode(10,INPUT); //?????? ?????? ????????? ???????????

pinMode(8,INPUT); //?????? ??????? ???????????

pinMode(9, OUTPUT);

digitalVVrite(9,! LOW);

for (i = 1; i <=7; i++)

{

pinMode(i, OUTPUT);

digitalWrite(i,! LOW);

void loopO

{
if (digitalRead (10)==HIGH) //???? ?????? ?????? ??????

{

k=0;

n=0;
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????? 2. «??????? — ??????»

if (digitalRead (8)==LOW) //???? ?????? ??????? ????????

{

f=7*n;

r=k-7;

for (i = 1; i <=7; i

digitaIWrite(i,! tabl [f]);

f=f+l;

}

digitalWrite(9,! HIGH);

delay(250);

for (i = 1; i <=7; i

{
*

italWrite(i,! tabl [r]);

r=r+l;

}

digitalWrite(9,! LOW);

delay(250);

}
if (digitalRead (8)==HIGH) //???? ?????? ??????? ??????..

for (i = 1; i <=7;

digitalWrite(i,! tabl [?]); //???????? ?????? ??????? ?? ????

k=k+l; // ?????????? ???????????????? ??????? ? ???????

if (k==70)

k=0;
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n=n+l;

if(n==10)

{

n=0;

dclay(lOOO);

//?????/

//

Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

???????????????? ????????? ?????????? ????? ?????????????

????????? ? ????? ????????, ???? ???????? ??? ????????? ?????????-
?? ? ????????????? ?? ??????.
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????? 2. «???????
— ??????»

??????????? ?12

???????????? ??? 3

? ????????? ????? ????? ????? ????? ???????? ??????????? ???-

?????????? LED_ ???? ? ????????? ?????? ??????????? ? ??????.

??? ????? ????????? ? ??????????, ????????? ????????? ???????-
??? ???????? ???????. ??? ?????? ???????????, ??? ??????????, ??

???????????? ? ??????? ??????????? ???????. ? ????? ???????-

????? ?????????? ????? ??????? ? ????????? ? ?????????? ????-

??? — ?? ???? ??????????? ? ????? ???? ? ????? ?????? 27. ?? ?????-

?? 23 ???? ??? ???????????. ??? ????????? ???????????? ???? ????

???????????? ?????????? (?????????? ?? ????? ??????) ??????????.

??? ?? ??? ????????? ? ????? ????, ????? ??????? (1). ?? ?????

??????? ?? ????? ???????? ??????????, ????????? ? ??? ?????????

????????? 5 ?? ? ???????????? ?????. ???????? ??? ??????? ?? ???-

???. 23
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??????????? ? 12

???. 24

?? ??????? ????????? ???????????. ? ????????? ???????? ??? ??-

?????? 13?? (?????????? ???????? «????????????»). ?????? ????-

???? ??? ?????? ????? (3). ? ????? ??????? ??????? ????? ?????

????? ?????? ?????????? (???? ????????). ?????????? ????????? ?

???????, ?????? ?????????? «?????? ?? ?????» ? ???????? ????? ??-

???. ??? ?????????? ????-????? ?? 9 ???????????. ????? ?????? ????

?????, ?? ???????? ? ????????? ?????? ? ?????? ??? (2).
????? ?????????? ?????????, ????????, ?????????? ?? ????? ??-

?????? ?????????? ????? (???. 24). ? ??????? ????????? ???????

?????? ??????? ?? ????????? ????????????, ????? ? ?????. ? ? ??-

????? ???????????-????????? ????????? ? ???????? Arduino

(???. 25). ?? ??????? 26 ?????????? ????? ??????????? ???? ? ?????.

??????? ??????? ?????????? ??????? ?? ?????? (10,11,12), ?????-

???, 10 ????????? ?????????? VT1 ? ?????????????? ?????????? ?

«??????» ??????? ??? ?????? ????????? ??????????? (??? ????????-

?? ???????? ?????? ????). ??????, ????? ?? ????? 1 ?????????? ??-

????? ???????, ?? ??????? ????????? HL1. ???? ???????? ???????
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???. 25

?? ????? 2 ????????? ????????????? ????????? HL4 ? ?.?. «?????»
?? ??????? ??????????? ???????? ????? ????????? ????????? ???-

???????? ????. ??????? ????????? ?????????? (??? ???????????? ??-

??) ??? ?? ??????? 27. ?????????????????? ??????????? ? ???? ??-

?????????? ??????????? ??????? ??????? ????? ???? ?? ?????-

?? 28. ?????????? ?????? ?????????? ???????? ?????????? «???

?????».

II

//ArduinoUNO

// LED ??? ?????? ???????? /

//

unsigned int i;
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?-3

???. 26
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< ?;

!: ?: :!:!

II
I I

.1.1

U- i i

?1 s |

!:;;r:i::r!
S 1

???. 27

unsigned int ?;

void setup()

{

for(k=10;k<=12;k++)

{

pinMode (k, OUTPUT);

digitalWrite (k, HIGH);

for (i = 1; i <=9;

{

pinMode (i, OUTPUT);

12

<3 <? ?

OOO°O°"
1

? ??°
? ? ? 10

nw oV oV ??

1OU1 U2U3

Puc.28
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digitalWrite (i, LOW);

,
D C, •

'

? •
'

?/' •

voidloopO ? • > • / •

for (i = 1; i <=9; i++)

digitalWrite (i, HIGH); V i ^ ?

delay (500); -P*p-V .'o"."^.'^- 'd:

digitalWrite (i, LOW);
Puc.29

//?????/

????? ???????????? ???????? ??????? 29 (??????? ?????? — ???-

?? ???????, ?????? ????). ????? ????? «????????????»:
1. ?????? ??? ??????????

— ???????? ??????? ?????.

2. ? ????? ???????? ??????? ??????? 10-12 ?????? ????? ? ??????-

??? — ??????? ??????? ???????; ????? ??????? 1-9 ?????? ?????

? ????????? — ?????? ???????.

3. ? ??????????? ????? ?????? ???? ????????? ??????? ? 1 ?? 9.

4. ????? ??? ??????????????? ??????????? ???????????????? ??-

???? ??????? ???????, ??????????? ???????? ??????? ?? ?????-

????? ? ????????? ??????????????? ????? (??? ???? ??????

???? ???????)

????????? ?????? ????????? ??????????????? ?????????? ?????-

????? ???? ????, ? ????? ? ???????? ??????? ?? ?????????. ?? ??-

????? 30 ???? ?????????? ????????????? ?????? ??????:
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— ??????»

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIH

?

//ArduinoUNO

//

IIIIIIIIIIIIIIIIIIIIIIII

II

II LED ??? ??????????
— ???????? ????? /

unsigned int i;

unsigned int ?;

void setup()

for(k=10;k<=12;k++)

pinMode (k, OUTPUT);

digitalWrite (k, LOW);

}
for (i - 1; i <=9; i++)

pinMode (i, OUTPUT);

digitalWrite (i, HIGH);

'??' •'J •"?' •

••••••

? ? ?

( ;
"*

( Y ??'
?

?.?"',.0''?0

,?°(.0'?.?

Puc. 30

void loop()

for(k=10;k<=12;k++)

digitalWrite (k, HIGH);

delay (500);

for(k=12;k>=10;k=k-l)
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??????????? ?12

digitalWrite (?, LOW);

delay (500);

//

//?????/

//

Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

????? ????? «????????????»:
1. ?????? ??? ??????????

— ???????? ??????? ?????.

2. ? ????? ???????? ??????? ??????? 10-12 ?????? ????? ? ??????-

??? — ?????? ??????? ???????; ????? ??????? 1-9 ?????? ????? ?

????????? — ??????? ???????.

3. ? ??????????? ????? ?????? ??? ???????????????? ????? ????-

????? ??????? ? 10 ?? 12 ? ? ???????? ??????? ? 12 ?? 10.

4. ????? ??? ??????????????? ??????????? ???????????????? ??-

???? ??????? ???????, ??????????? ???????? ???? ?? ????????-

?? ? ?????????? ? ????? ? ?????????? ??????
— ???? (?????-

????? ???? ??? ???? ???????? ??????????).
5. ? ????????? ????? ???????? ????? ????????? ????, ???????-

??? ?????? ????? ?? ??????????.

??? ???? ????? ???????? ???????? ??????? 31. «??????? ???? ?

????????» ??? ????? ??????? ???? ?????. ????????? ????? ???:

II

//ArduinoUNO

// LED ??? ??????? ???? ? ???????? /

//

unsigned int i;
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????? 2. «??????? — ??????»

unsigned int ?;

void setup()

{
for (? = 10; ? <=12; ?++)

{

pinMode (?, OUTPUT);

digitalWrite(k,LOW);

}
for (i = 1; i <=9; i++)

{

pinMode (i, OUTPUT);

digitalWrite(i,HIGH);

void loop()

{

for(k=10;k<=12;k++)

{

digitalWrite (k, HIGH);

delay (500);

digitalWrite (k, LOW);

}

for(k=12;k>=10;k=k-l)

{

digitalWrite (k, HIGH);

delay (500);

digitalWrite (k, LOW);

II

//?????/
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iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiii

?????? ?????? ?????? ?? ?????? ?????????? ????????? ???????? ?

?? ??????? ?????????????? ?????????.

???????, ???????? ???? ????? ??????? ????? ??????????, ????

????? ?????? ?????? ????????????, ? ???????? ???????????? ??-

??????????? ? ???????? ???????. ????? ??????? ?????????? ?????

???????? ????:

//

//ArduinoUNO

//LED ??? ????? ????????? /

//

unsigned int i;

unsigned int k;

unsigned int j=100 ; // ???????????? ??????? ????????????

void setup()

{
for (k = 10; k <=12; k++)

{

pinMode (k, OUTPUT);

digital\Vrite(k, LOW);

}
for (i = 1; i <=9; i++)

{

pinMode (i, OUTPUT);

digitalWrite (i, HIGH);
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????? 2. «???????
—

??????»

>

void loop()

{
for (? = 10; ? <=12; ?++) // ?????? ????????? ?3

{

digitalWrite (?, HIGH);

delay (j);

digitalWrite (k, LOW);

}

for(k=12;k>=10;k=k-l)

{

digitalWrite (k, HIGH);

delay 0);

digitalWrite (k, LOW);

}
for (i = 1; i <=9; i++) // ?????????? ? ????????? ?1

{

digitalWrite (i, LOW);

}

for (k = 10; k <=12; k++) // ?????? ????????? ?1

{

digitalWrite (k, HIGH);

}
for (i = 1; i <=9;

digitalWrite (i, HIGH);

delay 0);

digitalWrite (i, LOW);

}
for (k = 10; k <=12; k++) // ?????????? ? ????????? ?2

{

digitalWrite (k, LOW);
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for (i
= 1; i <=9; I++)

{

digitalWrite (i, HIGH);

}

for (k = 10; ? <=12; ?++) // ?????? ????????? ?2

{

digitalWrite (?, HIGH);

delay (j);

}

for(k
= 12;k>=10;k=k-l)

{

digitalWrite (k, LOW);

delay 0);

}
if (j==500) // ?????? ??????? ???????????? ?? 100 ?? ?? 500 ??

??????????????

{

j=100;

}
else

{

j=j+50;

//?????/

//

Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

????????? ???????? ??? ??? ?????? ???????????? ? ??????????

???????? ?? ????????.

?????????????? ???????? ???????, ??? ?? ???? ???? ???????? ???-

????? ? ?????? ???? ???????, ???? ????. ? ??? ???? ???? ??????? ??-

????, ????????, ????????? ??????? ?????? ????? ????? ?????? ???-

?????????? ????????? ????????????. ?????????? ?? ??????? ??-
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????? 2. «???????
— ??????»

????? «???????» —

??????? 32.

???? ? ??? 8 ????????, ??? 27 ???-

???????? ?????? «?????? ?????»

????? ??????? ??????? ?? ??? ?

?????? ?????? «???????? ??????-

??» ?????. ????????????? ??? ???-

????? ?????????? ??????? 9 ????-

??? ??????????? ? ?????? ????

????????. ????? 8 ???????? ???-

?? ??????????? ? 216 ?????????.

???????? ???? ???????? ????????

????????? ?????? ??????? ?????-

??-???????. ??? ???:

J» J»

••v ?

!•%•'

. D' ?*"' ?"

???.32

::

II

//ArduinoUNO

// LED ??? ????????????? ?????????
—

?????? ??????? /

unsigned bit i;

intk;

unsigned int j;

unsigned int n; // ? ???????-?????? ???? ?????? ?????? ??? ?????

???????

inttabl [216]= {1,0,0,0,0,0,0,0,0, 0,0,0,0,0,0,0,0,0, 0,0,0,0,0,0,0,0,0,

,0,0,0,1,0,0,0, 1,0,0,0,0,0,0,0,0, 0,0,0,0,0,0,0,0,0,

,1,0,1,1,

,1,1,1,1,

,1,1,1,1,

,1,1,1,1,

,1,1,1,1,

,0,0, 1,1,0,0,0,

,1,0, 1,1,1,0,1,

,1,1, 1,1,1,1,1,

,1,1, 1,1,1,1,1,

,1,1, 1,1,1,1,1,

,0,0,0, 1,0,0,0,0,0,0,0,0,

,1,0,0, 1,1,0,0,0,1,0,0,0,

,1,1,0, 1,1,1,0,1,1,1,0,0,

,1,1,1, 1,1,1,1,1,1,1,1,0,

,1,1,1, 1,1,1,1,1,1,1,1,1,

82



??????????? ?12

0,0,0,0,0,0,0,0,0, 0,0,0,0,0,0,0,0,0, 0,0,0,0,0,0,0,0,0};

void setup()

{
for (?

= 10; k<=12; k++) // ????????? ??? ?????? ? ?????? ?????????

?????????

{

pinMode (?, OUTPUT);

digitalWrite (?, LOW );

}
for (i

= 1; i <=9; i

pinMode (i, OUTPUT);

digitalWrite (i, LOW);

void loopO

{

k=-l;
for (n = 1; n <=8; n++) // ?????????? ??????? ????????

—

?????? 8

????????

{
for (j = 1; j <=25; j++) // ?????????? ???????????? ???????? 1

????????

{

digitalWrite (10, HIGH);
for (i = 1; i <=9;

k=k+l;

digitalWrite (i, tabl [k]);

delay(5);

digitalWrite (10, LOW);
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digitalWrite(ll,HIGH);
for (i = 1; i <=9; i

k=k+l;

digitalVVrite (i, tabl [k]);

}

delay(5);

digitalWrite (11, LOW);

digitalWrite (12, HIGH);
for (i = 1; i <=9; i

k=k+l;

digitalWrite (i, tabi [k]);

delay(5);

digitalWrite (12, LOW);

k=k-27;

k=k+27;

//?????/

//

Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

?????? ????? ????????? ???? ??????????? ???????, ???????? ???-

????? ?? ??????? (???. 32) ? ????????? ?? ? ?????? ??????. ?????-

???, ?????? ???????? ?? ??????? ??????? ? ??????? ???????? ??????

???????: 1,0,0,0,0,0,0,0,0, 0,0,0,0,0,0,0,0,0, 0,0,0,0,0,0,0,0,0, ? ??????-

??? ?????????????? ??? ?? — 0,0,0,0,0,0,0,0,0, 0,0,0,0,0,0,0,0,0,

0,0,0,0,0,0,0,0,0.
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??????????? ? 13

??????????? ?13

«???????? ?????? SOS»

??? ????? ???????? ???????? ????? ???????????????? Arduino

????? ??????? ??????? tone(). ??? ????????? ?????? ? ????????

???????? ? ?????? ??? ?? ????????? ????? ??????. ? ??? ??? ????-

?????
—

????? ??????, ?? ??????? ???????? ?????, ??????? ??????-

??????? ?????, ???????????? (? ????) ????????. ???? ????????? ???-

????? ?? ???????, ???? ????????? ?????????????? ????????

??????(). ??????????? ??????? tone() ?????? ??? ????? ?? ??????

????????? ????? ??????????? ??????, ? ???? ????? ?????? ???????

????????.

?????????? ?? ???????????? ?????????? ?? ??????? ?????? ???-

?????? ??????? SOS. ????? ?? ????????????? ?????? ?????? ??????

??????? ???????? ??????????. ??????? ????? ?? ??????? 33. ????-
?????? ???????? ? ???? ????????????? ?????????? ????????? ?????-

??? ???????? ?1. ????????????? ??? ??????? 8 ??, ???????? 0,5 ??.

???????? R1 ???????????????????. ??????? ??????? ??? ??????????

??? ????????? ???????????? ??? ?? ??????? 34. ? ????????? ?????-

????? ????????????? ????? ??? ?? ??????? 35. ?????????? ?????:

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIU
?

//ArduinoUNO

???. 33

VT1
2SC3207
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???.34

???. 35
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ii

illlllllllllllllllllllll
?

II ????????? ???????? ????????? ??????? SOS /

unsigned int n = 0;

unsigned int k = 0;

unsigned int j = 0;

unsigned int ? = 0;

inttabl [18] ={1,1,1,1,1,3,3»1,3,1,3,3,1,1,1,1,1,7}; //?????????????
??????

void setup()

{

pinMode(13, OUTPUT);

digital\Vrite(13, LOW);

void loop()

{
for (n = 0; n <18; n=n+2)

{

k=tabl[n];

j=tabl[n+l];
tone (13, 700,100*k);

r=100*(k+j);

delay(r);

//?????/

//

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIII
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????? 2. «??????? — ??????»

? ??????? ??????????? ???????????? ?????? ? ???? ????? ????.

??????? ? ?????????? ???????????? ?????, ?????????? ???? ???????-

???????? ???????? ???????? ???????. ???????] ?????????? ???????-

????? ?????, ??????? ?????????? ???????? ?. ??????? ? ?????????

????????????? ????? ? ?????, ????????? ?? ???. ?????? ???????-

?? — «tone (13,700,100*k);» ????????: ?????? ?? ????? 13 ???? ?????-

??? 700?? ?? ????? ? ??? ?? 100 ???????????. ??????? delay (?) «??-

??????????» ????????? ?? ????? ????? ? ????? ????? ????. ???????

? ?????????? ??? ???????? ???????.
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??????????? ?14

«??? ???????»

?????????? ???????????? ??????????? ????????????? ????

??????? ????? ???? ?????????-????????????? ???????. ???? ????-

???????? ??????? ????? ? ???? ? ??????, ? ??? ?? ?? ?????????????-

????? ???????? ? ??????? (? ?????? ??????? ????) ????? ?????????

???????-???????. ????????? ?????????? ???????? ???? ????????

????? ??????????? ????????? ???????. ??????? ???-?????? ???? ??

??????? 36. ???? ??? ????? ??? ?????????? ????????? ??????? (???-
?? ??????????? ????????????? ???. 33 — ??????????). ???????-

?????? (? ????????? ? ?????????? ???????) ? ????????? ??????

??????? h, ???????? ???? ???????? ???????. ?? ???????????????.

1 ??????

??

??-????

??

??-????

??

??

??-????

????

????-

????

??

??-

??????

??

???????????

?

am

D

D#(S)

?

F

F#(U

<3

??)

?

?

?

???????, ??

261

277

293

311

329

349

370

392

415

440

466

494

2 ??????

??

??-????

??

??-????

??

??

??-????

????

????-

????

??

??-

??????

??

???????????

?

d

d#(s)

?

f

«It)

g

g?)

a

b

h

???????, ??

523

S54

587

622

659

698

740

784

830

880

932

988

???.36
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IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHI

?

//ArduinoUNO

// ????????????? ????????? ???????????? ??????? —

?????? ???

???????/

unsigned int n = 0;

unsigned int ? = 0;

unsigned int j
= 0;

unsigned int ? = 0;

unsigned int s
= 0;

unsigned int h = 0;

int tabl [189] ={532,6,3, 532,6,3, 440,6,3,

523,12,3, 440,6,3, 523,12,3,

440,6,3, 494,12,6, 494,6,3,

494,6,3, 415,6,3, 494,12,3,

415,6,3, 494,12,3, 415,6,3,

440,12,6, 659,6,3, 659,6,3,

554,6,3, 659,12,3, 554,6,3,

659,12,3, 554,6,3, 587,12,6,

698,6,3, 587,6,3, 494,6,3,

523,12,3, 440,6,3, 415,6,3,

370,6,3, 415,6,3, 440,12,24,

523,4,2, 523,4,2, 494,4,2,

440,4,2, 494,4,2, 523,4,2,

587,8,2, 523,4,2, 587,12,2,

587,8,2, 523,4,2, 587,12,2,

523,8,2, 494,4,2, 523,12,2,

523,4,2, 523,4,2, 494,4,2,

440,4,2, 494,4,2, 523,4,2,

587,8,2, 523,4,2, 587,12,2,
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587,8,2, 523,4,2, 494,4,2,

440,4,2, 415,4,2, 440,12,24}; //????????????? ??????

???, ???????????? ??? ? ????

void setup()

{

pinMode(13, OUTPUT);

digitalWrite(13, LOW);

void loop()

{
for (h = 20; h <=40; h=h+10)// ????? ????? ????????

{

for (n = 0; n <189; n=n+3)

{

k=tabl[n]; // ????-??????? ?????

j=tabl[n+l]; // ???????? ???????????? ????????

s=tabl[n+2]; // ???????? ???????????? ?????

tone(13,k,h*j);

r=h*(j+s);

delay(r);

//?????/
//

IIIIIIIIIIIHIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

? ??????? ?????? ??? ?????? ???????? «????????» ?? ???????? ??-

??. ?????? ?????? ??????? ?????, ?????? ???????? ???????????? ???-

????? ????, ?????? —

???????? ???????????? ?????. ???????? ???-
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????? 2. «??????? — ??????»

????????? ??????????-????? ?????? ???? ?????? ? ????????? ????-

??-?????????: «r=h*(j+s);».

??????, ????????? ??????? ??????? 36 ? ???? ????? ??? ????? ??-

????? ????? ????????? ?????? ? ????????? ??? ???? ???????????

???????????. ? ?????????? ?? ? ??????? ?????? ?????????.
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??????????? ? 15

??????????? ?15

«??????????? ??? ???

ARDUINO-?????»

?????? ???? ???????? ? ???????????????? ??????????? ?????

????????? ??? ??????? ??????????? ??????????? ?????????? (????-

??? ?????? — ????? ???????????? ????????? ????? ???????????

??????). ????, ????????? ? ??????? 37. ???????? ????? ????? ??

??? ???????? ??????? ????????? ?????????? 5 ?? 5. ????? ??????-

???? ????????? ????????? ??? ??????? ?? ??????? ?????? ?? ??????

25 ???. ???????????? ???????? ???? ?????????? ??? ????????????-

??? ??????? ? ????? ?????? ?????? ??? ????????? ????????? ??????

? ????????? ?????????. ?????? ? 6 ?? 10 ????????????????? ???

??????, ? 1 ?? 5 ??? ?????. ????????? ???????????, ????? ?????? ?

?????? ?????? ?????? ? «????????» ??????????????? ?? ????. ???-

?? VD1-VD5 ?????????????, ??? ???????? ?????? ????? ?? ???-

??????? ????????? ??? ????????????? ??????? ?????????? ???-

???. ? ????????? (????) ?? ??????? ?????? «&» (??????????? ? ????-

??? «&&»). ??? ?????????? ???????? ? — ?? ????????? ??????????

??? ??????? ????????????? ?????????? ??????? ???? ??????? ??

?????????? ?????????? ?????????.

II

//ArduinoUNO

// ????????? ??? ???????????? ???/

unsigned int n = 0;

unsigned int i = 0;

unsigned int j
= 500;
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????? 2. «??????? — ??????»

???.37

unsigned hit ? = 0;

inttabl [25] ={261,277,293,311,329,

349,370,392,415,440,

466,494,523,554,587,

622,659,698,740,784,

830,880,932,988,1046 }; //????????????? ??????

??? — ?? ???????
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??????????? ?15

void setup()

pinMode(13, OUTPUT);

digitalWrite(13, LOW);
for (i =6; i <=10; i=i+l)

pinModefl, OUTPUT);

digitalWrite(i, LOW);

for (i =1; i <=5; i=i+l)

pinMode(i, INPUT);

X
p f ^p f Lib

|

i

f \

. 38

95



????? 2. «??????? — ??????»

void loop()

{
for (i =6 ; i <=10; i=i+l)//???????????????-???????????? ??????

?? ?????? ?????????? ???????

{

digitalWrite(i, HIGH);
for (n =1; n <=5; n=n+l)// ??????? ??????

{
if (digitalRead (i)==HIGH & digitalRead (n)==HIGH) //

???????? ???????? ?? ?????? ?

{

k=5*(i-6) + (n-1);
tone (13, tablfk] J); // ?????????? ????????? ????

delay (j);

Puc.39
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??????????? ?15

digitalWrite(i, LOW);

//

//?????/

//

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIII

???????? ???????? ??? ?????????? ????????? ?? ???????? 38,39.

? ?? ???? ? ?????? ????? ???????????, ??? ??????? ??? ?????????? ?

????????? ???????? ???????????????? ????????????????...
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????? 3.

«???????-?????»

??? ? ?????? ?????? ?????? ???????????? ?????????? ???????

?0-?5 ?? ?????. ??? «??????? ?????????????» ??? ?????????? ???-

??. ???? ????? Arduino ????? 6 ??????? ? 10-?????? ???????-?????-
??? ???????????????? (???). ??????????, ???????? ?? ??????????

????, ?????? ?? 0 ?? 5 ????? ????? ????????????? ? ???????? ?? 0 ??

1023, ??? ?????????? 1024 ???? ? ??????????? 0.0049 ?????. ???????

?????????? ? ??? ????? ???? ??????? ???????? analogReference().
?? ? ??? ? ?????? ???.

?????????? ?????? ???????

analogRead() ?? ??????? ??????-

????? ??????? ???????? ????????-

?? (???. 1). ??? ????????? ?????-

?????????? ???????? ????????

???????? ?????????? ? ???????-

???????? ????? ?? ?????????

0-1023. ????:

???.1
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??????????? ?16

??????????? ?16

«????? ?????????»

?? ??????? 2 ??? ??????? ???????? ?????????? ?????. ?????????

?????? ???????? ??????? ????????, ????? ?????? ?????????
—

?????

???? ???????????. ??????? ????????? ????? ????????????? ?????

?????? ???????? ?????????? ? ???????? ??????? ????????. ??????-

???? ?????.

II

//ArduinoUNO

//??????? ???????????? ??????? ???????? ?????????? ? ???????????

???????//

unsigned int n=0;

int k=l;

unsigned int x=0;

unsigned int j=0;

???.2
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????? 3. «???????-?????»

void setup()

{

pinMode(6, OUTPUT); //????? ??????? ??? ?????????? /

analogWrite(6,0);

pinMode(A0, INPUT); // ????????? ???????/

}
void loop()

analogWrite(6,n);

delayO);

x=analogRead(AO);

j=map(x, 0,1023,20,2);

n=n+k;

if(n>=255)

if(n<=0)

{

k=l;

//?????/

//

Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

?????????, ??? ?? ????????. ??????? ?????? ?????? ???????-

??? — ? ????????? ????????? ???????, ? ??????? ???????? ???????,

? ??????????? ???????? ?????? ? ??????????? ????? ??, j ??????????

(? ?????????????) ???????????? ???????? ?????? ??????? ????????-

??. ????? ?????? «x=analogRead(A0);>> — ? ??????? ???????? ? ???-
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??????????? ? 16

?????? 0-1023 ????????? ?????????? ?? ?????????? ????? (?? 0 ??

5 ?????). ??????? ???? ????? ????? ?????????????? ???????

???(). ??????? ??????????????? ????????? ???????? ?? ????????

????????? ???????? ? ????? ????????, ???????? ???????????. ??

???? ?????? «j=map(x, 0,1023,20,2);» ?? ?????? ???????? —

???????-

??? j ??????? ??????????????? ???????? ?, ??? ???? ????, ??? ? ???-

?????? ???????? ?? 0 ?? 1023, ?????? j ????????? ????? ?????????,

????? ????????? ???????? ?? 20 ?? 2.

???????? ?????? «n=n+k; if ( n>=255) { k= -1;} if ( n<=0){k= 1;}»
????? ?????????: ???????? ? ?????????? ???????? ?? ??????? ????

??? ?? ?????? ?? 255, ????? ???????? ?? ???????, ???? ?? ?????????
? ????. ????? ???????? ?? ?????.

??? ??? ??? ???????? ? ????????????? ????? ??????????, ??????-

?????? ????? ? ?????, ????? ????????? ??? ???????? 1023 (? ???????

??????????), ???????? 20 ? ??????? ??????????. ???????? «??????

??????? ??????» ? ???? ???? ????????? ????????????.
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????? 3. «???????-?????»

??????????? ?17

«?????? - ??? ?????»

?? ???? ???????????, ????????????? ?? ??????? 555, ? ??? ??????-

????? ?? ????????? ????? ????? «?????? ?????? ??????. ???????-
??? ???????????». ?????????? ?? ???????????? ?????????? ?? ??-

?????. ??????? ??????? ???? ?? ??????? 3. ??????? ???-??????-

??? ??????? ???????????? ????????? ??????????? «????? ?????» ?

???????? ?? ????????? (???????, ???????, ?????) ? ?????? ??????-

?? (?????). ????? ? ??? ??????? ??? ??????????? ?? ???????? 4 ? 5.

?????? ??????? ??? ?????? ????????? ????? ??? ????????, ? ?????

??????? ????????? ?? ??? ??????????. ???????? ?????? ????? 10 ??.

??????? ??????? ??????????? ???????????, ?????????? ????????

?????? ????????? —

??? ?????????? ????????????? ???????? ????-

??? ????????????. ????? ???????? ????? ????????? ?????????

???. ?????. ???.

????? ???? ????????

???.3
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??????????? ?17

i i

Puc.4

????????, ????? ??????????? ????????. ????????? ??? ????????-

??? ???????????? ?????? ????? ???????? ????????, ??????????

???????? ?????????? ????????? ???????? ????? ? ??? ???????? (?????-

?? ?????). ??????????? ??? ???????? ??????
—

?????????? ?????-

????? ????? ? ???????? (???????????? ?????? ????? ???????, ????-

???, ????? ? ????????) ? ??????????? ???????????? ? ?????? ????-
?? (??????? ??????). ????? ????? ????????

—

?????????,

?????????????, ?????????? ???????? ??????? (?????????) ????? ?

????????. ????????? ???????????? ????.

/ UIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIII
II

//ArduinoUNO
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????? 3. «???????-?????»

V-'
/:.? . ?»

-?€ ?

m

??^??^??,01?#?^

???. 5

//???????? ???? ???????? ? ??????????? ????????? ???????? ????? ?

???????//

unsigned int nl=0;

unsigned int n2=0;

unsigned int n3=0;

int kl=l;
int k2=l;
int k3=l;
int i=0;

long yl=0;
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??????????? ?17

long y2=0;

unsigned int x=0;

unsigned int j=0;

unsigned int z=0;

unsigned int r=0;

void setup()

{

pinMode(6, OUTPUT); // ????? ??????? ??? 1 ?????? /

ana!ogWrite(690);

pinMode(5, OUTPUT); // ????? ??????? ??? 2 ?????? /

analogWrite(5,0);

pinMode(9, OUTPUT); // ????? ??????? ??? 3 ?????? /

analogWrite(990);

pinMode(A0, INPUT); // ????????? ????????? ? ???????/

}
void Ioop()

x=ana!ogRead(AO); y2=millis();

z=map(x, 0,1023, 0,127); // ??????????, ?????????????? min

???????

j=map(x, 0,1023,20,2); // ??????????, ???????????? ???????-

????? ????????

r=map(x, 0,1023, 255,128); // ??????????, ??????????????

max ???????

nl=nl+kl; n2=n2+k2; ?3=?3+?3; //???????? ???????? ??????-

??? ???????

if (nl>=r) {kl= -1;} if ( nl<=z) {kl= 1; }//??????? ????? ??-

????????? ?????

if (?2>=?) {?2= -1;} if ( n2<=z) {k2= 1; }//???????? ?????????

???????

if ( ??>=?) {??= -1;} if (n3<=z) {??= 1;}

if(y2-yl>=5000&i==0){nl=z+l;n2=127-z;n3=r;yl=y2;i=l;}//
??????? ?????
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????? 3. «???????-?????»

if (y2-yl>=30000&i==l){ i=2;yl=y2;} //???????-
?? ????????????

if(y2-yl>=5000&i==2){nl=r;n2=r;n3=r;yl=y2;i=3;}
if (y2-yl>=30000&i==3){ i=0;yl=y2;}

if(i==01| i==2){analogWrite(6,25); analogWrite(5,25);

analogWrite(9,25);}
else

{

analogWrite(6,nl);

analogWrite(5,n2);

analogWrite(9,n3);

}

delayfl);

//?????/

//

Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

??????????? ??????????? ? ??????? ????????? ??????? ???????-

???????? ? ???, ????????, ????? ???????? ????????? ??????? ??-

??????? ??????? ????? ???????? (????? 30000 ? 5000).

??? ????????? ???????????, ????????, ???????????? ?????????
???????? ?????????? R2-R7 ?? ????????? ???????? «????? ???-

???».
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??????????? ? 18

??????????? ?18

«???????? ???? ? ?????????
????????»

? ?????????? ????? ??? ?? ??????? ??????????? ???????? ????-

???? ???????? «???????? ?????». ??????? ???? ????????? ?? ???-

??? —

????????? ???????, ? ?????????????? ??????????? ?????.

??????? ? ????? ?????? ?????????? ??????? ????? ? ?????? ???????-

????? ???????? ????? ?? ??????? 6. ??????? ???????? ???? ??????

??? ?? ??????? 7. ? ?????:

II

//ArduinoUNO

???. 6
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????? 3. «???????-?????»

II

//???????? ???? ?? 1 ?????? ? ???????? ??????//

unsigned int n=0;

unsigned int i=0;

unsigned int k;

void setup()

pinMode(5, OUTPUT); //?????? ???????? ???????? /

pinMode(6, OUTPUT); // ?????? ?????? ???????? /

pinMode(9, OUTPUT); // ?????? ???????? ???????? /

pinMode(12,INPUT); // ?????? ??????? ?????/

analogWrite(6,n);

analogWrite(5,n);

analogWrite(9,n);

void loop()

{

if(digitalRead(12)==HIGH)
???? ???? ????????...

* ;? -^
-1

!| j.

1 ?

si

.......,» 1

i

i

Puc. 7
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??????????? ? 18

for (n = 0; n <= 14; n=n+l)

{

i=17*n;
for (k = 1; ? <= 4; k=k+l)

{

digital\Vrite(5, HIGH);

digitalWrite(6,HIGH);

digitalWrite(9,HIGH);

delay(150);

analogWrite(5,i);

analogWrite(6,i);

analogWrite(9,i);

delay(850); //???????? ???????? ?????? ??????? ?? 4

???. ?? ????

//?????/

//

IIIIUIIIIIIIUUIIUIIIIIIIIIIIIIIIIIIIIIUUIHHIIIIIHHIIIIIUI

??? ? ? ???????? ????????, ?????? ??????? ?????? ??????? ?? 15

???????? ?? 4 ??????? ? ??????. ?????????????? ??????? ???????-

??? ?????? ????? ? ???????? ????????
— ???????? — ?????? ?????

15 ????????. ?????? ??????? ??? «???????» ?????????? ?????? ??

150 ???????????, ?????????? ? ?? ??????. ?????? ????? ???????-

??????? ??????????????? ???????? ??????. ??? ????????? ?????-

?? ??????? ??????? ????????????, ??? ?????? ?????? ????? ??????.

??? ????????? ???????, ??? ?????? ???????????? ? «???? ????» ?

?????????? ??? ??????? ???????? ? ??????? ?????? ?? «????????-

????» ??????.
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????? 3. «???????-?????»

??????????? ?19

«?????????»

????????????? ???? ??? ??????? ????? ????? ????????? ?????-

??? ? ? ???????????? ???????????? ??????????????? ????????? ???-

??. ?? ??????? 8 ????????? ????? «??????????»
— ???????, ??????-

?????????? ??? ????????? ?????.

?????? ???????? ????????? ????-

??? — ????????? ???????? ?????-

?????? ? ????????? ????????? ??

?? ???????? ?????, ? ?? «???????-

??? ??????????????». ????????

???????? ???????
— «? ????? ???-

?? ?????????????? ? ???????-

????????? ????????» ?????? —

«????? ?? ????????? ??????? ??-

??????? R1».

???.8

; "f H

Puc.9
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??????????? ? 19

????? ? ???????, ????????, ??? ??? ????????. ????, R1 ?????? ???-

???????? ??????
—

??????????, ??????????????? ??? ?????????

(????????) ? ?????????????? ????? ?????????? ???????? ? ??????.

????? ???????, ?????????????? ?? ??????? 9, ???????????????

??????????? ?????????? ????????? ????????????? ???? ? ????????

???? ????, ???????????? ????? ??????????????. ?????????? ??????

????????? ?????? ???????????.

II

//ArduinoUNO

//?????????: ????????? ?????? //

unsigned int n=0;

unsigned int x=0;

void setup()

{

pinMode(6, OUTPUT); //????? ??????? ??? ??????????????? /

pinMode(A0, INPUT); // ?????? ???????????/

}
void loop()

{

x=ana!ogRead(AO);

n=map(x, 0,1023, 0,170);

analogWrite(6,n);

//?????/

//

Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
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????? 3. «???????-?????»

? ??????????? ?? ????????? ?????? ????????? ?????????? ?? ???-

??????? ????? ?? ????? ???????? ? ???????? ?? 0 ?? 5 ?????. ???????-

??????? ?????????? ? ? ????????? ????? ???????? ? ???????? ?? 0 ??

1023. ???????? «???????????? ????» ?? ?????? 6 ( ??? ?? ??? ?????

??????????? ??????????????) ????? ?????????? ? ???????? ?? 0 ??

60 ???. ???????? ??????, ??????????? ????????????, ??????????
????????? ?????????? ????? ? ??????????? ????????? ???????
???????? ????? — 170 (?????? «n=map(x, 0,1023, 0,170);»). ???????,
??? ??? ??????? ?? ????????. ????, ????? ???????????? ??????, ???-

?????? ????? 2-3 ??. ??????? ??? ?? ??? ????????????? (????????-
?? ??????????? ?????????), ???????????? ?? ??????? ?? ??????

???????? ????????? ?? ??????? ???????? ????????? ??????. ????-

?????? ?????. ????? ??? ????? 60 ??. ?????????????, ?? ????? ??-

????????????? ???????????? ??? ?????? ???? 60 ???, ? ?? 100 ???

???????????? ??? ???????? ???????? R2. ??? ????? ?????? ???????-

?? ??????????? ????????? «??????????? ?? ???????» ???????? ??-

???????? ?? ?????? 6 ? 5 ? ?? ??. ??? ???? ? ???? ?????????? ??????

????? 170, ? ?? 255. ????? ??????? ???????????
—

??????????

????????? ??? ???????? ??? ????????? ??????, ???????? ? ?????-

?????????. ????????? ?????????? ????????? ?? ?????? ???????-

?? —

«analogWrite(6,n);>>.
???????, ???????? ?????? ??????? ?? ?????? ?? ???? ??????. ??-

?????? ?? ???????? ???????. ????? ????????? ?? ????? ?? ??????-

???, ????????? ??????? ????????? R2 ??????? ?? ????????????? ??-

????? ??????? ? ?.?. ?? ???? ???? ??????? ??? ?????, ????????? ???-

????? ?????? ????? ?????????? ????????? ????? ????? ? ?????????

??????...
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??????????? ?20

??????????? ?20

«??????? ?????»

??? ???? ??????????? ????????
— ??????? ?????. ??????? ? ??-

?????? ??????? ???? ?? ???????? 10 ? 11 ??????????????. ???????-

??? ????? ????? 1000 ( ?? 000 ?? 999). ??????????? ?????????? —

????????, ??????????? ?????????. ???????? ????? ????? ???? ????-

???.?

???. 11
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????? 3. «???????-?????»

????????, ??????? ????? ?????? ?? ?? ?????????? ?????????.

???????? ????? ???. ?????????? ?? ???????? ?????? ??????????-

???? ?????? ??????????, ?????????? ???????????? ?????????? ??-

???????. ????? ??????????? ?? 5 ??????. ???? ?? ??? ????? ???????

?????????? ?? ????????? ?? ????? ????????? ?????????? ?????.
? ?????? ???? ??? ?????????? — ???? 005.

II

//ArduinoUNO

//??????? ????? —

??????? //

unsigned int n = 0;
int tabl [3] ={0,0,5};// ?????????? ???? ?????

void setup()

{

pinMode(6, OUTPUT); //????? ??????? ??? ????? /

digitalWrite(6, LOW);

pinMode(A0, INPUT); // ????? 1 ?????/

pinMode(Al, INPUT); // ????? 2 ?????/

pinMode(A2, INPUT); // ????? ? ?????/

}
void loop()

{
int x0=map (analogRead(AO), 091023, 0, 9);
if (tabl[0]==x0){n=n+l;}
int xl=map (analogRead(Al), 0, 1023, 0, 9);
if (tabl[l]==xl){n=n+l;}
int x2=map (analogRead(A2), 0,1023,0,9);
if (tabl[2]==x2){n=n+l;}

if (n==3){digitalWrite(6, HIGH);}
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??????????? ?20

delay(5000); digitalWrite(6, LOW);n=0;

//

//?????/
//

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIUIIIIIIIIIIIIII

? ???????? ????? ????????? ????????? ?????????? ??????, «???-

??? ? ??????????? ????? ?????» ? «??????????» ?????? ?????. ???

?????????? ??????? ? ????????????? ?? ???????. ??? ??????????

???????? ? 3 ?? ????? 6 ???????? ?????????? ???????
— ????? ??-

???? ?? 5 ??????. ????? ??????? ??????????, ????? ???????????, ????

????????? ???????? ????. ???? ??? ?????? ?????????? ?????????

?????????? ?????. ?? ????????, ??? ???????????? ????, ?????

???????? ???????? ?????????, ?????????? ???? ??? ??? ????? ??

?????????????? R1-R3. ??????????? ????? ????? ????? ???????-

????, ?????????? ????? ?????????? ??????????, ?????????? ?????-

??? ?????? ? ?????????, ?????????? ?????? ??? ???????? ????? ?

???????????? ???????? ????????

?. ??? ???????? ??????????????-

????? ????????? ????? ???????

?? ????????? ??????, ???????-

??? ??????? ???? ?? ???????

(???. 12). ^ 12
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????? 3. «???????-?????»

R23,3k

??????????? ?21

«????? ????-??????»

??????????? ????? ?????? ????? ?????????? ?????? ????????.

? ??? ?? ????????? ??????? «???????????». ?????????? ???? ? ?????

?? ?????? ?????? ? ???? ?????.... ?????????? ????? ?? ??????? 13.

??????????, ??? ?? ????? ??????????. ????? ???????? ??? ???????

???????? ?????????? ?? ??????
— 5 ????? ? 0. ????????? ??? ?????

?????? ? ?????? ?????? ?????, ?? ?????? ???. ???????? R3 ????????

????? ?? ????????? ????????? ??? ?????????? ??????? ? ?????????

???????????? ???????? ????? (??

?????). ?????? ??????????, ??? ??-

??? ?? ??? ????. ?????????? ??

??? ???????????? ??????????

????? ????????????? ? ?????-

??????? ????????? ??????????,

???????? ?? ??????? ?????????
—

?????. ???????? R3 ?? ??? ?????-

??? ??????????? ?? ????????? ???-

????. ????, ??? ???????? ????????

?????? 0, ?? ?????? 5 ?????. ???-

????? ????????, ??? ???????? ??

???????, ?? ??????? 14. ???????-
?? ??????? ?????????, ??????? ??-

??????? ???????????? ??????? ????-

??? ?????????? ? ??????? ?????-

????????. ??? ?????, ??? ???????,

???????? ?????????? ?? ??????????

??????? ?????? ? ????? void setup().

????????? ???? ????. ???. 13

II

//ArduinoUNO
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??????????? ?21

?

iiiiiiiiiiiiiiiiiiiiiiii

?

//????????? ????? 1//

unsigned int n=0;

unsigned int x=0;

void setup()

void loop()

{

pinMode(A0,

INPUT);x=analogRead(AO);

n=map(x, 0, 700,100,2000);

pinMode(14, OUTPUT);digital

Write(14,HIGH);delay(n);

digitalVVrite(14,LOW);delay(n);

// Puc. 14

//?????/

//

Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

?????????? ? ?? ?????????????????, ?????????????? ??????????

????? ????? void loop(). ?????? ?? (?? ?? ????? 14) ????????? ??????

????. ?????????? ? ????????? ????????, ?????? ?? ?????. ???????-
??? ? ????????? ???????? ?????????? ???????? ? ?? ????????? ?? 100

?? 2000. ??? ?????????? ?????????? ???????????? ???????? ? ????-

??? ?????????? ? ?????????????. ?????? ?????? ????????? ??????

?????. ???????? ????????? ?? ? ???????????, ????????? ?????????

??. ????? ????????? ??????????? ????? ?????? ????? ???.

??? ????????? ?????? ?????? ????? ???????? ???????? ?????

700, 100, 2000. ????? 700 ????? ?????????, ?? ????? ??????? ????-

????? R2. ????? ???????? ????? ?????????, ?????????? ??? ???????.
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??????????? ?22

«??? - ??????? ??????»

? ????? ?????? ?? ????????????? ?????????????????? ??????-

???? ?? ??? ??????? ??? ???? ?????. ? ???? ???????????? ??????????

??? ???????? ???????????? (???? ???????) ??????????? ? ???????

?????? ???. ??????? ????? ? ??????????, «???????????» ????? ??

???? ????? ????? (???. 15). ????????? R1-R7 ???????? ???????????

???. 15

118



??????????? ?22

???????? ??????????, ??????????? ??????? ?????? SB1-SB7 ??????

??? ?????????? ?? ???? ?? ???????-????????? ???????????????. ???

???? ???????? ???????? ? ??????? 5 ?????, ??? ??????? ?????? SB7

?? ????? ???????? ??????? ? ???????? 0,7 ?????, ??????? ??????

SB2 ??????????? ???????? ?? 4,3 ??????. ????????????? ???????

?????? ????????????, ??? ??????? ?????? ?????? ?????????. ????-

???? R8 (??? ??????? ????? ??????????? ?? 1 ? ?? 220 ??? ) ?????

??? ?????????? ????? ?? ????? ?? ??? ??????????? ????????? ???-

??? (?? ????????? ???????? ???????? — 0). ????????? ????? ???:

?//////////////////////////////////////////////////////////////////
II

//ArduinoUNO

???. 16
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II

//????????? ??? ??????? 2 //

unsigned int n=0;

unsigned int x=0;
inttabl [8] ={0,261,293,329,349,392,

440,494 }; // ????????????? ?????? ??? — ?? ???????

void setup()

{

pinMode(13, OUTPUT);

digitalWrite(13, LOW);

pinMode(A0, INPUT);

}
void loop()

{

x=analogRead(A0); n=map(x, 0,1025, 0, 8);
if ( n>0) {tone (13, tabl[n]);} // ?????????? ????????? ????

else {noTone(13);}

// ????? /

//

Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

? ?????? ??????? ???????? ?????? ???? ???, ?????? ??????? ???-

???? — 0. ?? ????????? ??? ???? ????? ??? ?????????? ??????? ??-

????? tone() ?? ???????????. ?????? ?????? ????????? ????? ??????-

??: ????? ???????? ?????????? ?? ????? (? ???????? ????), ???????
??? ?????????? ?, ???????? ????? ???????? ???????, ????????????-

??? ????????. ?????, ???? ????? ?????? ?????? «?????? ????», ??-

??????, ???????? ? ???????. ????? (???? ?????? ????????) ???????

????. ??? ????????? ????????? ?????????? ? ???, ??? ?? ??? ??????
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??????????? ?? ?????? ????. ???????? (??????? ?????) ????????

????????? ???????? 1023 ?? 1025, ? 7 ?? 8 (?????? ? «???»). ??? ??

???????? ????????? ??????? ????????? R8. ????? ??????? ??? ??

??????? 16.

????????? (???????) ? ??? ??????? ??? ?????????? ?? ???? ??-

?????? ????????? ????????? ???? ???. ??? ?????????? (???????? ??

«?») ????????? ??????? ???? ??????????? ? ??????????? ??????? ??-

?????, ????????? ??? ?? ???? ?????. ????? ???????? ????? ?????-

?? 17. ????????? ????????? ?????, ???????? ????????? ??????? ????-

??? ??????????? (???????? R12). ?????:

???.17
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????? 3. «???????-?????»

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
?

//ArduinoUNO

//????????? ??? ??????? ?? ????????????//

unsigned int n=0;

unsigned int x=0;

unsigned int nl=0;

unsigned int xl=0;

long yl=0;

long y2=0;
int i=0;
int tabl [8] ={0,261,293,329,349,392,

440,494 }; // ????????????? ?????? ??? — ?? ???????

void setup()

{

pinMode(13, OUTPUT);

digitalWrite(13, LOW);

pinMode(A0, INPUT);

}
void Ioop()

{

x=analogRead(A0); n=map(x, 0,1025,0,8);
if ( n>0) {tone (13, tabl[n]);} // ?????????? ????????? ????

else {noTone(13);}

IIIIIII IIIIIIIII Illllllllllllllllllllllllllll ???????? ????????-

?? ///////////////////////////////////////////////// y2=millis();

pinMode(Al, INPUT);xl=analogRead(Al); nl=map(xl, 0, 700,100,

2000);

122



??????????? ?22

pinMode(15, OUTPUT);if (i==l){digitalWrite(15,HIGH);}

else{digitalWrite(15,LOW);} if ( y2-yl>=nl&i==l) {yl=y2;i=0;} if (

y2-yl>=nl&i==0) {yl=y2;i=l;}

////////////////////////////////////////////////////////////////////

//

//?????/

???????? ????, ?????????? ?????? ???????????, ???????. ? ???

????????? ????????? ??????? delay(). ??????? ????? ?? ??? ?????-

????.

????????? ? ???? ?????????, ????????, ???? ?????????? ?????????

?????????. ? ????? ????? ?????: ???????? ????? ???????? ???, ?

???????? ??????? ??????????? ??? ????????????? ??????? ????? ??-

??? ??????, ????? ??????????. ????? ???????? ???? ?? ???. 18. ??-

??????? ??????, ????????? ? ???????????
—

????? ??? ??????????

????? ?? ?????. ?????? ?????????? ?????? ??????????, ???? ??? ??-

????? ????????? ?? 0,1 ???. ?? ????? ??????? ?? ????.

??????? ??????????? ???????????? ?????????? ??????? ???? ?

????? ??????. «??????» ?? ???? ????????? ?????????? ???? ?1, ???-

??? ?????????? ? ????????? R10. ? ??? ??? ???????????? ? ??????,

??? ?????????? ??????? (??????????? ?????????) ?????????? ??

??? ????? ????????, ??????? ? 0,5 ?. ??? ??????? ????? ?????

?????? ???????? ???????? ?????????????. ? ??? ???? ?????? ????...

???????? ??????? ? ??????? ??????. ?? ???????????? ?????? ??-

??????? R7. ?????? ?????????? ?? ??????? ????????? ??????? ?????-

???????? ?? 0,6 ??????. ??? ???? ??????? ??????? ??? ??????.

?????? ??? ? ????? ??????????? ??????????. ?????????? ?????:

II

//ArduinoUNO
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????? 3. «???????-?????»

\/ R5

?/ 1?

\/
R6

? 1?

? R7

SB8

\/
R8

\/\?
\/\ *

SB10

R10

?12200

VT1

2SC3207

???.18

124



??????????? ?22

II

//????????? ??? ??????? 3 ? ???????? ??????? ????? 1 ?????? //

unsigned int n=0;

unsigned int x=0;

unsigned int xl=0;

inttabl [11] ={0,261,293,329,349,392,

440,494,523,587,659}; // ????????????? ?????? ??? —

?? ???????

void setupQ

{

pinMode(13, OUTPUT);

digitalWrite(13, LOW);

pinMode(A0, INPUT); //????, ???????? ????? ?????? ??????

pinMode(Al, INPUT); //????, ???????? ??????? ?????? ??????

void loop()

{
metka:

xl=analogRead(Al);
if (xl>=106) {goto metka;}// ?????????? ??? ??????? ????? 1

??????

x=analogRead(A0); n=map(x, 0,1025, 0,11);
if (n>0) {tone (13, tabl[n],10);} // ?????????? ????????? ????

else {noTone(13);}

//?????/
//

Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
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????? 3. «???????-?????»

?? ?????? ?? ?? ??? ??????????? ? ????????? ???????, ?????? ???-

???? ????????. ??? ??????? ??? ?? ??????? ?????????????? ?????

(??????). ?? ?????????.

? ?????????: metka:

xl=analogRead(Al);
if (xl>=106) {goto metka;}// ?????????? ??? ??????? ????? 1 ??????

?????????? ????? ??????? «goto metka;». ??? ??????????? ?????-

???, ??????????? «???????????» ?????????? ????????? ? ?????-

?????????. ? ????? ??????? ?????????? ??????? ? ?????? void loop()

??? ??????? xl >=106. ? ????? ??????, ???????????? ???? ??? ?? ???-

?? ? ??????????? ?????. ?? ????, ???? ?????????? ?? ????? ?1 ?????
?????? 0,56 ????? ????????? ?????????? ?????? ?????????, ?? ??-

???????? «??????» ?????? ??? ??????. ???????, ??? ????? 106 —

????????????????? (????????????? ?????????? ???? 102-103).
? ????? ? ???? ?????? ??? ??????? ??????? ???????? ?????? ????-

???????? ????????? ?????. ????? ???????? ? ??? ?????? ???????? ?

????? ?????. ?? ?????????? ??? «??????????» ?? ??????? ??? ????-

?? ???????? ?????? ??? ???:

II

//ArduinoUNO

//????????? ??? ??????? 3 ? ???????? ??????? ????? 1 ?????? ?

??????? ?????? ?? ??????? ????? //

unsigned int n=0;

unsigned int x=0;

unsigned int xl=0;

long yl = 0;

Iongy2
= 0;

inttabl [11] ={0,261,293,329,349,392,

440,494,523,587,659}; // ????????????? ?????? ??? —

?? ???????

126



??????????? ?22

void setup()

{

pinMode(13, OUTPUT);

digitaIWrite(13, LOW);

pinMode(A0, INPUT);

pinMode(Al, INPUT);

Serial.begin(9600);

}
void loop()

{
metka:

y2=millis();

if(y2-yl>=2000)

{yl=y2;Serial.println("x,xl,n");Serial.println(x);Serial.

println(xl);Serial.println(n);}

xl=analogRead(Al);
if ( xl>=106) {goto metka;}// ?????????? ??? ??????? ????? 1

??????

x=analogRead(AO); n=map(x, 0,1025,0,11);
if ( n>0) {tone (13, tabl[n],10);} // ?????????? ????????? ????

else {noTone(13);}

//?????/
//

IIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIUIIIIIIIIIIIIUIIIIIII

???????? ?????????:

y2=mfflisO;

if(y2-yl>=2000)
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????? 3. «???????-?????»

{yl=y2; Serial.

println("x,xl,n");Serial.

println(x); Serial.println(xl); Serial,

println(n);}
????? «?????????»

— ??????

???, ????? ??? ??????? ??????? ?

???????? ????? ??????? «x,xl,n»

? ???????? ???????? ??????????

?, xl, ?.

???. 19

???. 20
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??????, ?????????, ????? ??????????? ????? ???????? ???????-

?? ?????????? ??? ????????? ??????????? ??????? ??????.

??? ?????? ???????? ?????????? «??????? ??????? ?????»
— ??-

?????? ??????? 19. ??????? ??? ?????????? ?? ????????, ??? ????-

?? ?????? ???? ??????? 20. ???????-?????? ??????????? ????? ?????.

??????? Serial.begin(9600);,??????????? ? ????? void setup() ???-

??????? ???????????????? ????????? ?????? ??????? ????? ???-

??? ? ???????????. ????? 9600 ?????????? ???????? ?????? ?????-

?????? ? ????????
— ???. ????? ???????? ??????, ?? ????? ??? ??????

????? ???????? ??????? ?????????? (??) ?? ????? ?????? ??? ?????-

??. ???? ????????? ??????????, ??? ??????? ???????? ?????? ??

?????????. ???????? ???? ????? ???????????????? USB-?????????.



????? 3. «???????-?????»

??????????? ?23

«?????-?????»

?????????????????? ? ???????. ??????? ????? ?? ??????? 21.

??????? ??? ?????? ? ??? ?????????? ???? ?? ???????? 22 ? 23 ????-

??????????. ? ???????? ??????????? ???????? ????????? ?? DVD-

???. 21

???. 22
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???. 23

???????. ???????????? ?? ??? ??? ?????????, ?????? ?? ?????????

100-120 ??. ??? ?????????????? ????????? ??? ???????????? ??? ???

??????? ??????????????? ?????? ?????. ????????????? ???? ??-

?????? ??? ???????????? «??????????? ???????? ??????????» ?? ??-

???? ??????? ???. ???? ???????? ????? ?? ????????????? ??-

??????? ?????????? ???????? ??????????, ??????????? ??? ???-

??????? ?????????. ? ??????????? ????? ?? ????????? ????????????

??? ??????????? ???????? ???????? ???? ??? ???????? ???????.

? ???????? ???? ????? ?????? ?????? ??????? ????? ?? ?????. ????

?????? ?????:

II

//ArduinoUNO
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II ????????? ??????????? ??????? ???????? ???? ?????? /

//

long ?
= 0;

void setup()

{

pinMode(6, OUTPUT);

digitalWrite(6, LOW);

pinMode(A0, INPUT);

}

void loop()

{

x=analogRead(A0);x=x/4;

ana!ogWrite(6,x);

//?????/

//

Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

??? ????????? ??????. ? ???????? ????? ?????????? ? ?????????

???????? ????????, ???????????????? ?????????? ?? ???????????

?????? ????????????? (?? 0 ?? 1023). ????? ??? ???????? ?????????-

?? ? 4 ????. ? ???????, ?? ????? ?6 ???????? ??? ?????, ?????-

????? ????????? ??????? ???????????? ??????? ????????? ?. ?????-
?? ????? ????????? ? ?????????? ? ????????????????? ??????.

?? ????? ?????????? ???, ??? ?????. ?????????????? ??? ??-

???. ??? ???????????? ???????? ???????? ???? ?? «???????? ??????»?

???? ???????, ????????, «analogWrite(13,x);>> ??? ?? ?????????. ????-
?????? ?????????? ?? ????? ?13. ?????????? ?????? ?????????:

//ArduinoUNO
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II

II ????????? ??????????? ??????? ???????? ???? ?????? /

//

long ? 1 = 0; // ?????? ??????????, ??? ???????? ???????????? ???????

long ?2 = 0; // ?????? ?????????? ??? ???????? ??????????? ????????

???????

long ? = 0;

void setupQ

{

pinMode(13, OUTPUT);

digitalWrite(13, LOW);

pinMode(A0, INPUT);

void loop()

{

x=analogRead(A0);

y2= micros(); //??????????? ?????????? ??????? ?????

if (y2-yl >=x) {digitalWrite(13,HIGH); }//?????????? ???????-

????? ??????? ?????? ???????

if (y2-yl >=1023) {digitalWrite(13,LOW);yl=y2;}//?????????
????? ?????? ???????

// ????? /

? ??? ?????????? «????? ?????» — micros(). ?? ?????? (???????)
????? ?????? ?? ?????? ??????? «millis()>. ??? ?????????? ??????-

???? ??????????? ? ??????? ??????? ??????? ????????? ?? ?????

Arduino. ??? ?????????? ????????? ??? ??????????? ?????? ? ????-
???????? ? ????, ?????????? ???????????? ????????, ????????????-
?? ????? 70 ?????. ???????, ???????????? ????? ????? ??????? ?

????? ??? unsigned long. ??????????? ??????????? ?? ????????????,
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????? 3. «???????-?????»

? ???????????? ??????????? ????????? ??????????? ???????????

????????????????.

????, 1023 ??????????? ?????????? ????????? ???????????? ??-

?????? ? ??????? ?????? ??????? ?? ?????? 13 ?? ???? ???? ??????-

??? ???? ???????. ? «?????? ? ????????????? ????? ?» ???? ?????

??????????? ???????????? ??????????? ?? ?????? ??????? ??????

???????. ?????? ????? ?????????, ?? ?????? ??????????? ???????-

?????? ??????????? ?????????? ??????? ?? ??????, ?? ???? ????????-

?? ??????????? ?? ????????? ?? ??????? ????? 977 ??. ???????-

??????, ?????? «?????????» ?????????? ??????? (? ?????????????)
????? ?????????? ?? ???????: d=1000000/n, ??? ? ???????, a d ???-

????????? «?????????». ? ????? ?? ?????? ?????????? «???????????

???? ????», ??????????? ????? ??????? ??????.
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??????????? ?24

??????????? ?24

«????? - ???? ??? TONE»

?????????? ???? ??????? ? ???,

??? ?????? ????????????, ?????-

???, ?? ?????? ???????? «?????-

????» ?????? ????. ??? ??????????

?? ????? ??????????? ???????????-

?? ???????????? ??????????? ???-

?????????, ????????? ? ???????-

?? «????? ?????». ????? ???????-

????? ?? ??????? 24, ???????

?????? ?? ???. 25. ???? ???? ?????

???????: ???.24

^^

???. 25

//LED Blink - ??????? ????? ? ???????? ///////////////////////////

IIIIIIHHIIIUIIIIIIIIIIIIIIIIIII
int ledPin = 13; //????? ?????? Arduino ? ???????? ????????? ??????

???????

void setupO
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????? 3. «???????-?????»

pinMode(ledPin, OUTPUT); // ??????????? ?????? ??? ?????

}

void loop()

{

digitalWrite(ledPin, HIGH); //?????? ??????? ??????? ??????? ??

???????

delayMicroseconds (760);// ???????? 760 ?????

digital\Vrite(ledPin, LOW); //????????? ???????

delayMicroseconds (760);//????? 760 ????????

II

//ArduinoUNO

// ????????? ????????? ??????? ???? «??» 2 ?????? /

//

long i = 0; // ?????? ??????????, ??? ???????? ???????????? ???????

long n = 0; // ?????? ?????????? ??? ???????? ??????????? ????????

???????

void setup()

{

pinMode(13, OUTPUT);

digitalWrite(13, LOW);

void loop()

{
i= micros(); //??????????? ?????????? ??????? ?????

if (i — n >=760) // ???? ??????? ??????????? ???????? ? ????-

????...

136



??????????? ?24

{

digitalWrite(13,! digitalRead (13)); //??????????? ?????????

??????

n=i; // ???????? ?????????? ???????? ???????

//

//?????/

//ArduinoUNO

// ????????? ???????? ?????? (???? «??» ? «??» ?????? ?????)/

//

long il = 0; // ?????? ??????????, ??? ???????? ???????????? ???????

long nl = 0; // ?????? ?????????? ??? ???????? ??????????? ????????

???????

long n2 = 0;

long k = 760;//????????? ???????? ???????????? ?????? ??????? ????

«??»

void setup()

{

pinMode(13, OUTPUT);

digitalWrite(13, LOW);

}

void loop()
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????? 3. «???????-?????»

il= micros(); //??????????? ?????????? ??????? ?????

if (il-n2>=1000000&k==760){k=1916;n2=il;}// ??????? ?????

??????? ?????

if (?-?2>=1000000&?==1916){?=760;?2=?;}//????? ??????

???????

??-?1>=?)//???? ??????? ??????????? ???????? ? ????????...

{ digitalWrite(13,! digitalRead (13)); nl=il; }//??????????? ??????-

??? ??????

// ???????? ?????????? ???????? ???????

//?????/

?????????? ?? ??????. ? ?????? ?????? ????? ???????

delayMicroseconds(). ??? ????????????? ?????????? ????????? ??

???????? ? ????????? ?????????? ??????????? (1 000 000 ???????-

???? ? 1 ???????).

??? ????????? ?????????? ????????? ????? ??? ?? ????????? ??-

??? ??????????? ????????????? ???????????? ??????? delay(). ???-

??????? ??? ??? ??????? ???????? ?????????, ????????? ???? ????-

??? ???????? ??????????. ??????????? ???????????? ????????? ? ?

???????? micros(), millis().
??????? ???????????? (???????????? ???????? ? ??????? 760 ??-

?????????) ???????????? ?????????? n=500000/d (d=760). ??????? ?

???????? ??????, ?? ????, ????? ?????????? ???????????? ???? «??».

?????? ????? ???????? ?????????? ??????????, ?? ?? ???????? ??-

????? delayMicroseconds(). ?????? ????? ?????????? ????? ? ??????

«?? ??? ????». ???????? ??? «??» ? «??» ?????? ????? ??????? ????

????? ?????? ???????.
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??????????? ?25

«?????-GOTO»

? ?????????? ????????? ????? ?????????? ?????? ??????, ?????-

??????? «?????????? ???????????» ??? ????????? ????????? ???-

?????. ????? ??????????? ????? ????? ???? ???????, ????????, ???

?????????? ?????????? ??????, ? «???????, ???????????????? ???-

?????? ?????????». ????? ???????? ?? ????? ???. 26, ??????????

???????? ??????? ????? ???????? ?????????? ??????? (? ??????

?????? ??? 2 ???????). ?????? ? ????????? ???????? ????? ????,

?????? ??????? ????? ????????? ???? ???????? ?????????? ?????-

??????? ????????????.

II

//ArduinoUNO

// ????????? ????? ??????? goto /

long yl = 0;

long y2 = 0;

void setup()

pinMode(13, OUTPUT);

digitaIWrite(13, LOW);

void loop()

Puc.26
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metkaO: // 1 ???????? ?????????

y2=millis();

if(y2-yl<=2000)

(tone(13,200); //???????? ?????????// goto metkaO;}
else {yl=y2;goto metkal;}

metkal: // 2 ???????? ?????????

y2=millis();

if(y2-yl<=2000)

{tone( 13,400); // ???????? ?????????// goto metkal;}
else {yl=y2;goto metka2;}

metka2: // 3 ???????? ?????????

y2=millis();

if(y2-yl<=2000)

{tone(13,600);// ???????? ?????????// goto metka2;}
else {yl=y2; goto metkaO;}

//?????/

//

Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

?????? «if (y2-yl<=2000)» ?????????? ???????????? ?????? ?????-

?? ?????????. ?????????? ??? ???????? ????? 2000, ?? ?????? ???-

?? ?????????? ?????? ????? ??????. ?????? «else {yl=y2;goto

metkal;}» ???????????? ??????? ? ?????? ????????? ?????????? ??-

??? ?????????.

?? ???, ????????, ?????? ??????? ??? ?????, ?????? ????? ???-

??????? ? ?????????? ??????? ???????. ?????? ??? ????? ?????? ??-

????????. ????? ??? ????? ????? ?? ?????? ? ??????? ???? ???????.
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????? 4

«??????????»

??? ????? ?????? ? ???????? ??????????? ?????????? ??????, ?

???????? ??????????? ?????????, ???????? ???? ?????????? ?????-

?????? ????, ?????? ? ??? ??????????. ??? ????????? ??????????

???????? ?? ??? ????? ???????, ?????????. ???????? ????????

???????????? ?? ??????? 1. ??? ?????????? ????? (1) ?? ?????? ???-

????? ??????? ???? ??? (??????? ?????????), ????? Arduino UNO

(2), «????????????? ??? ?????» ???????? ????? (3), ????? ? ?????-

???????? ???????? (4), ????????????? ????????? (5) ? ??? ??????-
??? ????? ? ??????? (6).

????? ?? ??????? ??????????? ??????????? ?????????? ?????????

????????????? ?????????. ? ??? ??????????? ????????? ??? ??????-

??? ? ?????? ????? ??????. ????? (3) ????? ??? ????????? ?????-

???.1
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????? 4. «??????????»

???. 2

???? (???????? ???????????) ? ???? ?????????. ?? ??? ?????????

????? ????? ? ?????????? ??? ????????? ???????? ????? (???. 2).

?????? ?????????? ?? ???????? ?-???????? ?????? ???????????

???????? ???????????? ?????. ??? ????? ???????? ????????? ???-

?? ???????????? ??????????? ?????? ??? ????????, ??????????

?????. ?? ???? ??????? ???????? ??????? ????????? ???????? (??-

???.?
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??????, ???????? ????? ???????????? ????). ????? ??? ???????-

??? ???????????? ??????? ????? «????????» ?? ???????? ?? ??????

???????, ?????????????? ?? ???? ????? ?????? ??????? ????????-

?????? ??????, ? ??? ?????? «????????». ????????????? ?????????

(5) ??????? ?? 4 ?????????, ??????????? ????? ????? ??? ??????

«?????????? ????». ???????? ????? ??? ???????? ???????? ??????-

??? ?????.

?????? ????????? ???????? — ????? ?? ??????? ?????? ???????,

?????, ?????????, ?????????. ?????????????? ??????? ?????? ???

?? ???. 3. ??? ?????? ?? ??????? 4. ??????? ??? ??????? ????????-

??? ????????? ?? ??????? 5. ????????????? ????? (????? ????????)

???????? ? ????????? ???????????? ???????? ? ??? ???????.

??? ?????? ?????? (???. 2) ????????????? 4 «??? —

??????» ?????.

?????? 3 ? 4 ??? ?????????? ????????, ????? 2 ??? ?????????? «???-

??? ? ??????» ? ????? ?5 ???????????? ??? ??????????? ???????-

????????? «???????? ?????? ??????». ??????? ???????? ?? ?????

???.4
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????? 4. «??????????»

???.5

«Vin». ??????-?? ?? ???????????? ??? ?????? ?????????? ???????

?? ??????? ??????????? ?????????? ? ????? ??????? ??? ?? ????-

??? ?? ???????? ????????? (???. 6 -??????? ?????). ??? ???? ????-

?????? ?????????? ?????????? ????? ???? 6,5 ?????. ??? «?????»

??????????? ??????????? ?????????? ????? ?????????? 6 ?????.

?????? ????? ????? ????????? ?? ??????? 7.

?????????? ????????? ???????, ??????????? ?????????? ??????-

?? ????????? ??????. ????? ????????? ??????? ??? ?????? ???????-

??? ?????? SB1. ????????! ?? ??????? ???????????? ???????? ??-

???????? ?? ????? ????? USB ?????? ? ?? ????????, ???? ????????? ??

??????? (??? ??????????? ????? ? ?????????? SA1 — ????????).
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??????????

???????

???????? 6,5?

6ND

XI

???1.?

?

????

3

??

IX

3

PUP1KI

is^iDl .

^?7
'

??1 ^

UIM

??????? ???????

???????,., ?????

U1

NCP111PST50T3G +5U

GND

IN OUT

GND

^5

GND GND

XI

H PU1PIN

GND

???????

???????? 6?

LSI-

PCl

???????

?????,
4

ui ???????...
NCP111PST50T3G

IN OUT

GND

Puc. 6

GND

^5

GND GND

????? ??????: ????? ????? ????? ??????? «?????? ?? ????? ?????»,

????? ???????????????, ? «???????» ?? «????????», ????? ??????????

? ???????? ?????, ?? ?????? ????????????. ?????????:

II

//ArduinoUNO

// ????????? ?1 ??? ?????????? ??????? /
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???????????? ??????????

NCP1117ST50T3G

1

Arduino(TM) UNO Rev3

I



??????????

II
long yl

= 0;

long y2
= 0;

Iongy3
= 0;

intx;

intxl;

long y4 = 0;

void setup()

{

pinMode(2, ??????);//????? ???????? ???????? ? ????????

????????

digital\Vrite(2, LOW);

pinMode(3, ??????);//????? ?????????? ????? ???????

digitalWrite(3, LOW);

pinMode(4, OUTPUT);// ????? ?????????? ?????? ???????

digitalWrite(4, LOW);

pinMode(5, INPUT);// ?????? ?????????? ??????

void loop()

{
metka:

if (digitalRead (5)==LOW){y2=millis();yl=y2;goto metka;} //

??????? ?????????? ??????? ?????? ??????

metkaO: // 1 ???????? ?????????
—

?????

y2=millis();

if(y2-yl<=4000)

{y4=millis();
if (y4-y3 >=250){tone(2, 2500+500*x,100*xl);y3=y4;x=random(l,5);

xl=random( 1,3);}goto metkaO;}
else {yl=y2;goto metkal;}

metka 1: // 2 ???????? ?????????
—

???????

y2=millis();

if(y2-yl<=2000)

147



????? 4. «??????????»

{

digitalWrite(3, HIGH);delay(800);digitalWrite(3, LOW);delay(1500);

goto metkal;}
else {yl=y2;goto metka2;}

metka2: // 3 ???????? ?????????
—

????????

y2=millis();

if(y2-yl<=6300)

{digitalWrite(4, HIGH);delay(270);

digitaIWrite(3, HIGH);digitalWrite(4, LOW);delay(170);

digitalWrite(3, LOW);delay(500);goto metka2;}
else {yl=y2; goto metka;}

//?????/

//

Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

?????? ?????? —

?????? ?? ?????????? ????? ?? ?????????? ??-

????? goto. ?????? — metka:

if (digitalRead (5)==LOW){y2=miIlis();yl=y2;goto metka;}

?????????, ?????? ?? ??????, ???? ???, ?? ??????????? ???????-

?? ?? ???? ? ??????????? ?????????? ? 1, ?2 ???????? ???????? ???-

???? ????? ???????. ????? ??????? ??????????????? ???????????

?????????? 3 ??????????. ?????? ???????? ???????? ?? «???? ????-
??». ????? ??? ???? «?????????????» ???????????? ???????

random(). ??????? random() ?????????? ??????????????? ?????.

????????? ????? ????? min ? max-1. (long). ? ?????? ????????? ???

x=random(l,5);xl=random(l,3) ?????????? ? ????? ???? ????? 1, 2, 3,

4, ?????????? xl — 1 ??? 2. ???? ?? ??? ?????????? ???????? ???????

?????, ?????? ??? ????????????. ??????? if (y2-yl<=4000) ??????????

???????????? ?????????? ??????? ????????? (4 ???????).

?????? ???????? «????????» ????? ????????? ?? 0,8 ??????, ??-

???????, ?????? ????????? ????????? ?????. ??? ?????????? «???-

??? ????????????? ??????».
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??????????

?????? ???????? «?????????» ??????? ?????? ? ??????? ???????

????? 6 ??????
—

?????, ?????? ??????? ?? ???????. ??—?? ??????-

?? ????????????? ??????? ? ??????????? ???????????? ?????? ???-

?? ???? ?????????? ????????????, ??????????? ????? ?????????

???? ??? ????? ????????? (? ????????? ???????? ??????????? ??????

????? «??????» ??????). ????? ?????????? ???? ?????????? ?????

???????????????, ?? ?????? ??????? ??????.

????? ??????: ????? ????????? ????? ??????, ????? ????????? ??

????? ? ???? ???????, ???????????????. ???? ?????? ?????? ??????-

?????, ????? ????????? ?? ????? ? ?????? ??????? ? ???????, ??????-

???????, ????????? ???? ???????????, ??????? «??????? ????????-

???». ?????? ?????? ??????, ????? ? ?? ?????...

II

//ArduinoUNO

// ????????? ?2 ??? ?????????? ??????? /

//

long yl = 0;

Iongy2 = 0;

void setupO

{

pinMode(2, ????11?);//????? ???????? ???????? ? ????????

????????

digitalWrite(2, LOW);

pinMode(3, ??????);//????? ?????????? ????? ???????

digitalWrite(3, LOW);

pinMode(4, OUTPUT);// ????? ?????????? ?????? ???????

digitalWrite(4, LOW);

pinMode(5, INPUT);// ?????? ?????????? ??????
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????? 4. «??????????»

void loop()

{
metka:

if (digitalRead (5)==LOW){y2=millis();yl=y2;goto metka;} //

??????? ?????????? ??????? ?????? ??????

metkaO: // 1 ???????? ?????????
—

?????? 1

y2=miUis();

if(y2-yl<=3000)

{tone(2, 600,200);delay(250); tone(2,1000,200);delay(250);goto

metkaO;}
else {yl=y2;goto metkal;}

metkal: // 2 ???????? ?????????
—

???????? ?? ??????? ???????

y2=miuis();

if(y2-yl<=4200)

{

digitaiWrite(3, HIGH);

goto metkal;}
else {digitalWrite(3, LOW);yl=y2;goto metka2;}

metka2: // 3 ???????? ?????????
— ??????2

y2=millis();

if(y2-yl<=3000)

{tone(2,900,200);delay(250); tone(2,1300,200);delay(250);goto

metka2;}
else {yl=y2; goto metka3;}

metka3: // 4 ???????? ?????????
—

???????? ?????? ???????

???????

y2=miUis();

if(y2-yl<=6000)

{

digitalWrite(4, HIGH);
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goto metka3;}
else {digitaIWrite(4, LOW);yl=y2;goto metka4;}

metka4: // 5 ???????? ?????????
— ???????

y2=millisO;

if(y2-yl<=3000)

{tone(2,500,200);delay(250); tone(2, 700,200);delay(250);goto

metka4;}
else {yl=y2; goto metkat)

//?????/

//

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIII

????????? ????????? ????? ?? ?????????? ??????????? ??????.

??????? ? ?????????? ??????????-????????. ????? ?? ????. ??????-
??? ????????? ?????????? ?????????? 3 ???., 4,2 ???., 3 ???., ????., 3

???. ??????????????. ????? ?????????? ?????? ????? «???????» ??

?????????? ??????? ?????????.

????? ??????: ?????? «?????????» ? ???????? ? ??????. ?????

???????? ? ?????? ??????? ? ????? ?? ??????, ??????? ?????? SOS.

????? ?????? ??? ????:

//ArduinoUNO

// ????????? ?3 ??? ?????????? ??????? /

//

long yl
= 0;

long y2 = 0;
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????? 4. «??????????»

long ??
= 0;

intx;

intxl;

long y4 = 0;

unsigned int n = 0;

unsigned int ? = 0;

unsigned int j
= 0;

unsigned int ? = 0;

unsigned int nl = 0;

int tabl [18] ={1,1,1,1,1,3,3,1,3,1,3,3,1,1,1,1,1,7};// ?????????????
?????? sos

void setupQ

{

pinMode(2, ?????);//????? ???????? ???????? ? ????????

????????

digitalWrite(2, LOW);

pinMode(3, ??????);//????? ?????????? ????? ???????

digitalWrite(3, LOW);

pinMode(4, OUTPUT);// ????? ?????????? ?????? ???????

digitalWrite(4, LOW);

pinMode(5, INPUT);// ?????? ?????????? ??????

void Ioop()

{
metka:

if (digitalRead (5)==LOW){y2=millis();yl=y2;goto metka;nl=0;} //

??????? ?????????? ??????? ?????? ??????

metkaO: //1 ???????? ?????????
— ?????? sos

y2=millis();

if(y2-yl<=4000)

{for (n = 0; n <18; n=n+2)
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k=tabl[n];

j=tabl[n+l];
tone (2,700,100*k);

r=100*(k+j);

delay(r);

goto metkaO;}
else {yl=y2;goto metkal;}

metkal: // 2 ???????? ?????????
—

???????

y2=millisO;

if(y2-yl<=2000)

{

digitalVVrite(3, HIGH);delay(600);digitalWrite(3, LOW);delay(1500);

goto metkal;}
else {yl=y2;goto metka2;}

metka2: // 3 ???????? ?????????
—

?????????????

y2=millis();

if(y2-yl<=800)

{digital\Vrite(4, HIGH);

digitaIWrite(3, HIGH);

goto metka2;}
else {digitalWrite(3, LOW);digitalWrite(4, LOW);yl=y2;while(nl<3)

{nl=nl+l; goto metkaO;}goto metka;}

//?????/

//

Illllllllllllllllllllllllllllllllllllllllllinilllllllllllllllllllll

????????? ??????? ?? ???? ?????? —

?????? ??????? SOS ? ???????

4 ??????, ????????? ? ??????? 0,6 ?????? ? ??????-??????????, ? ??-
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??? ?????? (??? ?????? ???????? ???????????? 0,8 ???????), ?????

?????? ????????. ?????????? ???????? ????????? ?????????? ????-

?????? nl. ?? ??????? ?????? ? ????????? ????????? ??????: «else

{digital\Vrite(3, LOW);digitalWrite(4, LOW);yl=y2;while(nl<3)

{nl=nl+l; goto metkaO;}goto metka;}». ?????? ??????????? ??????

???????? nl ?????????? ?? ??????? ? ????????? ????, ???????????? ?

????. ?????? ?????????? : «if (digitalRead(5)==LOW)

{y2=millis();yl=y2;goto metka;nl=0;}» . ????? ??????? ????? ???????-

?? ??? ?????? ??????? ????????. ??????? ?????????? ???????? ???-

?? ??????????? ????? ?????????? ??????. ??????????? ????????

—«while()>> — ?????? ???? ????????, ?????????? ??????? ??????????

???????? ? ???????. ????????????? ? ?????? ??????? ????? ????-

?? — «while(nl<3){nl=nl+l; goto metkaO;}» ????? ?????????? ???: ??-

?? nl ????? ?????? ????, ?????????? ?? ???????? ?? ??????? ? ????-

???? ? ?????????? ?????? ? ????? ???????????? metkaO: (??????
??????? SOS).

?????????? ????????? ??????? ??????? ?????????????? ??????

????????? ???????????? ? ??? ?????. ????????? ???????????? ???-

????? ?????? ??????? ? ?????????????? ???????, ?????????? ????-
?????? ?????? ????? ???? ? ?????? 3-5. ? ?????????? ???????? ???-

?????? ?????? ????.

???????? ??????

????????-?????

??????

??????? ??????

(?????)

???????? ?? ?????

(????????)

?????????? ????????

(?????????)

???????? ???????????? ???

??????

??????????? ?????????? ?

??????????? ??? ??????

?????????????? ?? ??????????

?????

??????? ???? ?????

?????

??????????

(?????????), ???.

0,5-2

0,3-07

0,3-3
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??????????

???????? ??????

??????? ???????? ??

???? (?????????

????????????? ???

?????????? ???????)

«????????? ????»

???????? ?? ?????

?????? ?????

????? ??????

??????????

???????????

??????????

?????????? ????????

(?????????)

???????? ??? ??????, ?? ?

?????? «???????????»
????????? ?????????? ???????

??????? tone(), ?????????

????????? ?????

???????, ?????, ???????

tone()

?????, ??????? tone()

???????, ?????, ???????

tone()

?????

??????????

(?????????), ???.

1-6

3-8

4-12

3-10

5-20

????? ?? «?????????» ??????????? ???????? «?????????? ???-

?????» SB1. ???????????? ????????? ??????? ?? ?????????, ?? ???-

????? ? ??????? ?????? ??????? ?????????????? ??? ?????. ??? ???

???????? ????????, ????????? ????. ?????? ? ?????? ??? ??????

???????? ? ????? ???????? ???????? ?? ?????????. ? ????? ?????-

????? ???? ????? ???????...

??????????, ??? ??? ??????????? ?? ?????????? ???????????????

????????????. ??????? ???????? ?????? ?? ??????????? ?????????

(???. 8), ??????????? ??? ? ????? ? ????????? ???????? ? ?????????

????????? HL2, ?????? ????????. ????? ???????????? ???????? ???-

???? ???? ?? ??????? 9. ???????? R4 (?? ????? ????????????, ?? ??-

???? ??????? ???????????? ??????????) ????????? ???????????? ???-

????????????? ??????? ? ??????. ????????? HL1 ???????? ?????????

?????????????? ?????? ???????. ????????? ??????????? ????? ???-

?? ???? ??????????? ????????? ??????????? ? ?????????? ? 7-10 ??-

????. ? ?????? ??????
— HL1 ???? ??????????, ? ????????? HL2 ??-

???? ???? ????????? ?? ??????????????? ????????? (?????????? ???
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????? 4. «??????????»

???. 8

'..%- -:|/ ??? #..".??-|?.

???.9

??????). ?????????? ??????????? ??????, ????????? ? ?????????,
VT 2, ?????? ???? ????, ??????????? ??????? ??? ?????????? ???-

?????? ??????? (???????? ?????? ????????? ??? ??????? ??????

??????? ? ????????? ??? ?????? ??????). ????????? ?????????? ??

??? ?????????-?????????? ???????? «???????????» ?????????? ????

??. ???? ?????????? ????? ??????????? (??? ??????), ?????????

??????????? ?????? ?????????. ?????????? ??????????? ?????:

II

//ArduinoUNO
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?
iiiiiiiiiiiiiiiiiiiiiiii

?
//????????? ???????? ??? ???????????? ??????

—

??????? 1 ??????//

unsigned int x=0;

void setup()

{

pinMode(6, OUTPUT); //????? ??????? ??? ?????????? /

digitalWrite(6,LOW);

pinMode(A0, INPUT); // ??????????? ???????/

}
void loop()

x=analogRead(AO);
if (x<=350){ digitalWrite(6,! digitalRead (6)); delay (500);} //???????????
????????? ??????

//?????/

????????? ????????? «?????????» ?????????? ?? ????? ?? ? ????

??? ????? ? ????? ?? ?????? ?????????? ?????? 1,7 ????? ??????

??????? ??????? ?? ?????? 6 ?? ??????????????? ????????. ?????

?????? ????? ? ??????????. ?? ????, ?????? ???????? ?????? ?????-

?? ????? ????????? ??????????? ??? «????????? ????????». ?????

???????? ? ????????? ???????, ????????, ???????? «?». ???? ????

????? ????????? «??????» ????????? ?????? ????????? ?????? ? ??-

?????? ???????????? ? 1 ??. ?????? ????????? ?? ????? ??????? ???-

??. ??? ???? ??????? ??????, ????????? ??????????? ??? ???? ?????-

??????????? ??????? ???????:
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II

//ArduinoUNO

//????????? ???????? ??? ???????????? ??????
—

??????? 2 ??????

??????//

unsigned int x=0;

unsigned int i=l;
void setup()

{

pinMode(6, OUTPUT); //????? ??????? ??? ?????????? /

digitalWrite(6,LOW);

pinMode(A0, INPUT); // ??????????? ???????/

}
void loop()

x=analogRead(AO);
if (?<=650)//???? ????????? ?????? ??????

{

delay (250);//???? ????????? ??????? ??????

for (i=l;i<=500;i++)//B ????? ??????? ? ????????? ???????

??????? ??????

{

x=analogRead(AO);//cmiMaeM ?????? ? ???????

delay (1); //???????? ????????? ?????

if (?<=650)//???? ????????? ?????? ??????

{

digitalWrite(69! digitalRead (6));//?????? ????????? ?????? ??

???????????????

return;
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II
//?????/

???? ????? ????????? ??????? ?????????? ?? ??????????? ?? ???-

?????? ?????? — ?????? ???? ?????????? «?????? ?????». ??????

????????? «??????» ????? ?????? ??? ???????. ???? ???-???? ???????

???????? ???????? ???????? ??????? ?? ??????? ???????? (???? ??

????????) ????? ???????????????????? ? ????? ????????? ???-

??????:

//ArduinoUNO

//????????? ????????????? ???????????? RGB ??????????//

unsigned int x=0;

unsigned int n=0;

unsigned int k=0;

long yl=0;

Iongy2=0;
void setup()

{

pinMode(6, OUTPUT); //????? ??????? ??? ???????? ?????????? /

digitalWrite(6,LOW);

pinMode(7, OUTPUT); //????? ??????? ??? ???????? ??????????

/

digitaTWrite(7,LOW);

pinMode(8, OUTPUT); //????? ??????? ??? ?????? ?????????? /

digitalVVrite(8,LOW);

pinMode(A0, INPUT); // ??????????? ???????/
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}
void loop()

{

x=analogRead(AO);
if (x<=350){yl=millis();}
if (x>=750){y2=millis();}

if(yl-y2>=200){

digitalWrite(6,! digitalRead (6));n=n+l;k=k+l;

if(n==2)

{

digitalWrite(7,! digitalRead (7));n=0;

}

if(k==4)

{

digitalWrite(8,! digitalRead (8));k=0;

}

yl=y2;delay (300);

//?????/

//

Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

??? ?????????? ????????????? ?????? ?????? ???? ???????? ???

??? ?????????? ??? ????????? ? ????? ???? ??????????? (???. 10). ??-

??????????? ??????????????? ????????? ? ???????? ? ?????????

?????? ????? ?????????, ???????? ??? ?????????? «?». ????????
??????? ????? ??????????? ????? ???????? ??????????, ? ?????????

??????????? (?????? ?? ?????) ????????????. ?????? «yl=y2;delay

(300);» ???????????? «???????? ????????????» ? 0,3 ???., ? ?????? «if

(yl-y2>=200){....}>> ?????????? ????????? ?????, ?????????? ?????-
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??????????

???. 10

??? ????? ?? ??????? ?????? (0,2 ???). ?????????? ??? «????????-

??» ??????????? ???????????? ?????????? ??????????.

???????? ?????????? ???????????? ??????????? ??? ?????????

??????? ????? ????? ??????????? ???????????? ?????????, ????-

???????? ?????? ???????? (???. 11). ??? ??? ?????????? ??????-

????? ????? 14 ??????????? (13 ????????????? ? ???? ??????? ??

????? ???????) ????????????? ????? ????????. ??????????????

????? ?????????? ???? ?? ??????? 12. ???????? ?????????? ?????-

?????? ???????????????? ? ?? ???????? ????? ?????????? ? ???????-

?? ?? 200 ?? ?? 2 ???. ?????????? HL1-HL6 «?????????» ? ?????

?????????, ???????? ????????-

????? ?????? ? ???? ?????????.

????????? ??????? ?? ?????? ??-

??
—

????????? ???????? ??? ?

??? ?????????. ???, ???? ?? ?????

?.?. ?????? ??????? ?????? 10

????????? (????? ???? ??????? ??-

???????). ??? ??????? ????????

?????? ?????????? 9 ?????????
—

???? ?????????????.

????????????? ????????? ???-

??????? ?? ????? ?????????? ???-
?? ?? ???????? 5-6 ??. ?? (???. 13) ???

*%<
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????? 4. «??????????»

GND

O-

?.?.

?.?.

?.?.

??.

+5?

R31k

\\

R51k

\\

R7ik

\\

R91k

\\

??
\\

R11k

HL2

HL3

HL4

HL5

HL6

\\

R2100

HL7

HL8

\\

,HL9
HL R6ik

,HL11
HL1;

???
HL14

???.12
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??????????

??????????? ??? ??????? ???. ???

???? ????? ????????? ???????????-

??????? ??????????? ??????? ??-

????????? ????????? ?? ??? ?????

????????? ?????? ???????. ???? ??-

??????? ????? ??? ???????? ?????

????? ??????? ????? ??????.

????? ??? ????????????????-

??? ?????????? ?? ??????? 14.

????????? ???????? ??? ?????-
?? ???? ?? ???. 15- ????? ?? ???-

????? ? ?????? ???????? ??????-

???? 16. ???? ?? ???? ?????????

???????? ???????? ??????? ?????

?????? (???????? ?????????
??. 13

?????????? «?? ???????», ? ????-
?????? ??? ??????? ????? ? «?????????» ?? ?????) ????????? ??????

????????? ??? ??????, ????????? ??????? ????????...

??????? ???????? ?????? ??? ????.

II

//ArduinoUNO

???. 14
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????? 4. «??????????»

//????????? ????????????? ????-

???????? ?????????? ?????????//

unsigned int x=0;

pinMode(6, OUTPUT);// |?| #| ?• JL

????? ??????? ??? ????? ???? / ^"^ >\ ^"V V"y
digitalWrite(6,LOW);

%^ ^^ ?^ ?'

pinMode(7, OUTPUT); // Puc 15
????? ??????? ??? ?????? ???? /

digitalWrite(7,LOW);

pinMode(8, OUTPUT); //????? ??????? ??? ????? ???? /

digitalWrite(8,LOW);

pinMode(9, OUTPUT); //????? ??????? ??? ?????? ???? /

digitalWrite(9,LOW);

pinMode(A0, INPUT); // ??????????? ???????/

}
void loop()

x=analogRead(AO);
if (?<=650)//???? ???????? ?????? ???????...

{

digitalWrite(6,random (0,2));//?????????????? ?????? ??????????

????????? ???????...

digitalWrite(7,random (0,2));

digitalWrite(8,random (0,2));

digitalWrite(99random (0,2));

delay(300);
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??????????

//

//?????/

??? ?????? ???????????? ??????? ????? ?????????? ????? ??? ??-

??????? ????????? ???????, ????????? ??????? random. ??? ??????-

???? ???? ?? ????????? ???????? 0 ??? 1, ??????? ???????? «? ????

??????????? ??????» ?? ??????????????? ????? ?????. ????? ????

??????????? ?? ????? ? 0,3 ??????? ??? ?? ?????? ???????? ?????.

???????????? ????????, ???????? ???????????, ???????, ???

?????? ??????? ?? ????????? ?? ??????? ????. ????? ?????, ?????-

?????? ???? ????????? ????????? ????? ??????????? ?????? ?????-

????? (?? ????????? ? ?????????? ?????????) ?????. ??????, ??

?????? ???????. ????? ???????? ????? «????????????» ?????????

????? ??????? ??????????, ??????? ???? ???????. ???? ??? ??????

?????, ??????????? ??????????? ????????? ? ??????????? ?????-

????? — ??????? ????????? ?????? 9 ?? ??????????????? (?????-

????????? ????? ??????? ?????????). ?????????:

II

//ArduinoUNO

//????????? ????????????? ???????????? ?????????? ?????????//

unsigned int x=0;

unsigned int yl=0;

unsigned int y2=0;

unsigned int zl=0;

unsigned int z2=0;

unsigned int il=0;

unsigned int i2=0;
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????? 4. «??????????»

unsigned int jl=O;

unsigned int j2=0;
void setup()

{

pinMode(6, OUTPUT); //????? ??????? ??? ????? ???? /

digitalWrite(6,LOW);

pinMode(7, OUTPUT); //????? ??????? ??? ?????? ???? /

digitalWrite(7,LOW);

pinMode(8, OUTPUT); //????? ??????? ??? ????? ???? /

digitalWrite(8,LOW);

pinMode(9, OUTPUT); //????? ??????? ??? ?????? ???? /

digitalWrite(9,LOW);

pinMode(A0, INPUT); // ??????????? ???????/

}
void loop()

x=analogRead(AO);
if (?<=650)//???? ???????? ?????? ???????...

{

yl=y2;zl=z2;il=i2yl=j2;

y2=random (0,2); z2=random (0,2);i2=random (0,2)y2=random (0,2);

if(yl==y2&zl==z2&il==i2&jl==j2){J2=!j2;}// ??????? ???????????-

??? ????? ???? ?????????

digitalWrite(6,y2);//nceB4o^y4aftHO ?????? ?????????? ?????????

???????...

digitalWrite(7,z2);

digitalWrite(8,i2);

digitalWrite(9J2);

delay(200);
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??????????

II

//?????/
//
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

? ????????? ?????? ?????? ?? ????????. ??????, ???????? ????? ?

???????, ???????? ??? ???????????? ???????????. ??????????

?????. ?????? ????????? ?????? ????????? ???????? ?????????. ??

????? ?????????? ?????? ?? ????? ????? ??????????? ???????? ??

??????? ? ???????, ?? ??? ??????? ?? ?????? ?????? ?? ????????? —

????? ??????? ???????? ????? ?????? ?????????? ???? ?? ?? ????-

????????. ????, ????? ???????????? ???? ?? ??????? 16, ???????

???????????? ??????? ?? ??????? 17. ?????????:

II

//ArduinoUNO

// ????????? ?4 ??? ?????????? ??????? /

???.16
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????? 4. «??????????»

???. 17

II

long yl
= 0;

long y2 = 0;

long ?? = 0;

intx;

intxl;
int x2;

long y4 = 0;

void setup()

{

pinMode(2, ??????);//????? ???????? ???????? ? ????????

????????

digitalWrite(2, LOW);

pinMode(3, ??????);//????? ?????????? ????? ???????

digitalWrite(3, LOW);

pinMode(4, OUTPUT);// ????? ?????????? ?????? ???????
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??????????

digitaIWrite(4, LOW);

pinMode(A0, INPUT);// ???????? ?????? ?????????? ??????

void loop()

{
metka:

x2=analogRead(A0);
if (x2>=650){y2=millis();yl=y2;goto metka;} //??????? ??????????

??????? ?????? ??????

metkaO: //1 ???????? ?????????
—

?????

y2=miUis();

if(y2-yl<=4000)

{y4=millis();
if (y4-y3 >=250){tone(2,2500+500*x,100*xl);y3=y4;x=random(l,5);

xl=random(l,3);}goto metkaO;}
else {yl=y2;goto metkal;}

metka 1: // 2 ???????? ?????????
—

???????

y2=mUUs();

if(y2-yl<=2000)

{

digitalWrite(3, HIGH);delay(800);digitalWrite(3, LOW);delay(1500);

goto metkal;}
else {yl=y2;goto metka2;}

metka2: // 3 ???????? ?????????
—

????????

y2=millis();

if(y2-yl<=6300)

{digitalWrite(4, HIGH);deIay(270);

digitalWrite(3, HIGH);digitarWrite(4, LOW);delay(170);

digital\Vrite(3, LOW);delay(500);goto metka2;}
else {yl=y2; goto metka;}
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????? 4. «??????????»

II

//?????/

?? ?????? ????? «????????», ?????????????? ? ???????, ????? ??-

???????? ?????? ???? ?????? ???????????. ????? ????? ????? ??-

???????? ????????? ????? ?????????????? ? ???????? (?? ??????

?????????? ?????? «else {yl=y2; goto metka;}»), ????? ???????? «??-

????????????????? ??????? ????????».

?? ???? ??? ??????? ? ?????? ???????...
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????? 5

??????? ? ?????

????? ?????????, ?????????? ? ?????? ?????, ??? ??? ?????, ??-

??????? ??????????? ??? ?????? ?? ???????. ??? ???????? ??????

?????? ???????????? ??? ?? ????????? ? ????????????????. ???-

??? ????????? ????????????? ?????? ???????? ??? ?? ??????????,

????????, ?? ??????? ????? (??????? ??????, ???????????? ?????-

??) ??? ?? ???????. ????? ??????? ????????? ????? ?? ???????? (??-

?? ?? ??-?? ??????? ??????? delay()), ???? ?? ???????????? ?? ???-

???????.

?? ????? Arduino UNO ??????? ??? ?????? (?????? 2 ? 3), ??????-

??? ???????? ??????? ??????????. ??? ??? ????????????? ?????-

????? ????????? ??????????, ??? ????????? ? ?????????? ????-
????? ?????????? ? ????, ????? ???????????? ? ?????????? ???-

??????? ??????.

??? ?????? ?????????? ???? ??????? attachlnterrupt(). ?? ??????

????????
— ????????????? ?????????? (??? ?????? 2 ??? 0, ??????

3—1), ?????? ????????
— ??? ??????????? ? ?????????? ???????

(?????????? ???????????). ?????? ???????? ?????? ??????? ???????

??????????. ??? ????? ???? ??????? ??????? ?? ????? ? ?????? ????-

?? ?? ?????? ??? ???????? ??????? ???????. ???????????, ???? ??-

???????? ???
— CHANGE, RISING, FALLING (??????? ?? ????? ?

????????? ?????? ??????? ? ?????? ?? ?????? ??? ?????).

171



????? 5. ??????? ? ?????

??????????? ?26

«??????????? RGB ?????????»

?????????? ???? ??????, ??????????? «??????????» ??????

???? ???????? ????????? ??????????. ????????????? ??? ????? ??-

??? ??????????? ??????????? (??? «???????????? ?????????» ? ??-

??? ???????).

II

//ArduinoUNO

//????????? ???????? ??????????? ?????????? ?? RGB ??????????//
const volatile int x=0;
int k-11;

void setup()

{

pinMode(2, ???);//?????? ??????????

pinMode(13, ????1?);//????? ???????? ?????????

digitalWrite(13,LOW);

pinMode(12, ??????);//????? ?????? ?????????

digitalWrite(12,LOW);

pinMode(ll, ??????);//????? ???????? ?????????

digitalWrite(ll,LOW);

attachlnterrupt (x,fun,RISING);

}
void ??()//???????????? ?????????? ?? ??????????

{

k=k+l;if(k==14){k=ll;}//nepeiuiiO4eHHe ????? ???????? ?? ?????

>
void 1???()//???????????? ?????????? ?????? 0,05 ???????
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??????????? ?26

<

digitalWrite(ll,LOW);

digitalWrite(12,LOW);

digitalWrite(13,LOW);

delay (50);

digitalWrite(k, ???);//????????? ????????? ??????? ?????

delay (50);

//?????/

//

Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

????? ??? ????????? ???? ?? ??????? 1. ???????? ? ??? ??? ?????-

????? ??????? ???????????? ?1 ????????? ???????? ? ????????? ???-

??????. ???????? R1 ???????????? ?????? ???? ??? ?????????? ???-

??????.

? ????? void loop() ?????????? ?????????? ?????????? ???? ???-

??????? ?????????? ? ????????? ????????? ??? ??????? ?. ???????-
????? ???????????? ? ?????????? ?????????? ? 50 ???????????.

?????????? ?????????? ? ?????? ??????????? ?????? ??????????

??? ??????????? ????????? ? ????? void fun() (???????? ??????). ?

R31k

V V V

Puc.l
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????? 5. ??????? ? ?????

???.2

??? ?? ??????? ??????? ?????? ???????????? ??????? ?????????

???????? — 11,12,13. ??????? ?????? ??? ??????????, ?? ??????

???? ??????? ??????????, ????????? ???????, ?????, ???????. ?????

????, ??????????? ? ?????????? ??????????, ???????? ??????.

??????? ?????? ??? ?? ??????? 2. ??????????? ????? ? ????? ???-

?? ????????? ??? ?????????????? ????????????? ???????-???????-

????. ?????? ???????????? ????? «???????? ? ????? ???????????»

???????? ?????????? ??????. ????????, ???????
— ?????, ????-

??? — ???????, ??????? — ?????.
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??????????? ?27

??????????? ?27

«????? ??????????? ?????»

????? ????? ??????. ?? ?????? ????????????? ?? ???? ????? ???-

??? ??? ??? ??????. ???????? ????? ? ??????????? ????????????

?????? ? ?????????? ???????? ??? ???????? ???????????? ??????

???????????
—

???????? ??? ??????? ?????????? ????????.

??????? ?????? ?????? ??????????? ???????????? ?????????

(???. 3), ??????????? ???????????? ? ?????? ???????. ????????-

?????? ????? ?????????? ????????? ?? ??????? 4. ????? ? ?????? ????-
?? ????????????? 5 ??????? ?????, ?????? ????????? ??????? ?????-

?????? (?????? 6-9 ????????????????? ??? ??????), ???? ??????-

?????? ??? ?????? SB1 (????? 2 «????????» ??? ????). ? ?? ???????

????????? ???????? ????? ??????. ????????? R1-R4 ???? ??????-

???.?
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????? 5. ??????? ? ?????

???.4

?????????. ? ???????? ?????????, ????? ??????? ?????? ??????????

?? ?????. ????? ???????????????? ??????? ??????, ?????????????

???????? ?????, ?? ?????? ?? ?????. ??? ?????? ????????? ????-

??? ????? ???????? ????????? ??????? ????? ?????. ??? ? ? ??????-

??? ??????, ?????? ????????? ?? ????????. ???? ??? ???? ?? ????-

????? ????????? ?????????? ???????.

II

//ArduinoUNO

//????????? ??? ???????? ?????? ?? 6 ?????? ? ?????????????? ??????

?????? ? ?????//

int i=0;
int k=0;
int z=0;
int tabl [24] ={1,0,0,0,0,1,0,0,1,1,0,0, 0,1,1,0,1,1,1,0, 0,1,1,1}; //
???????? ?????????? ??????? ??????? ?? ?????? ?????
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??????????? ?27

void setup()

{

pinMode(2, ????);//?????? ????????? ?????

pinMode(6, OUTPUT);//1 ?????

digitalWrite(6,LOW);

pinMode(7, OUTPUT);//2 ?????

digitaIWrite(7,LOW);

pinM ode(8, OUTPUT);//3 ?????

digital\Vrite(8,LOW);

pinMode(9, OUTPUT);//4 ?????

digitalWrite(9,LOW);

void loop()

{

1=??1^??(0,6);//??????????????? ??????? ??????
if (digitalRead (2)==HIGH) //???? ?????? ??????...

{

delay (200);//????? ?????????
if (digitalRead (2)==LOW) //? ????????...

{

?=4*1;//???????? ????? (????? ? ??????? 1?????? ?????)

for(k=6;k<=9;k++)

{

digitaIWrite(k,tabl[z]); //????????? ??????

z++;//nepe6op ??????? ????? ??????

//?????/

Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
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????? 5. ??????? ? ?????

???????? ???????????????, ??? ???????? ??????? ? ??????. ?????-

?? ???????? ??? ?????????? i,k,z (?? ??? int) ? ??????????? ??????-

??? ???????? 0. ?????? int tabl [24] ={1,0,0,0, 0,1,0,0,1,1,0,0, 0,1,1,0,

1,1,1,0, 0,1,1,1} ??????????? ????? ?????????? ??????????, ? ??-

?????? ? ????????? ????????? ?? ?? ???????, ??? ??????. ???????

??? ?????? ??? ??????????, ????? ???????? ? ??????? (???? ??? ?????-

??????). ? ?????????? ??????? ??????? ?????????? ????????? — 24.

????? ????? ?????????, ? ???????? ??????? ???? ???????????? ????-

??????. ? ????? ????????? ??? ????????? ???????? ??????????

??????? ??????? ??? ?????? ?????. ????????, ?????? ?????? ???-

????? «????????? ????? 1». ?????????? ??????? ?????????? ? 0. ???

??????, ??? ??? ??????? ? 24- ??????????, ?????? 23 ????? ?????????.

? ????? void setup() ???? ?????????? ??????-???????, ??????????

????????? ?????????.

????? void loop() ?????????? ? ?????????? ?????????? i ????????,

????????? ???????? random(). ?????????? «????????? ?????????»
????? ???????? ????????????? ???????? ?? 0 ?? 5 ????????????. ??

??????? ?????? ?????? ??????? ?????????? ????????? —

???????-

??? «?????, ????? ??????» ?????? ???? ???????? —

?????? ????????

?????????? ??????.

???????????? ? ???? ????????? ????????? ????????? ?????????

?? ?????????? ??????? if (digitalRead (2)==HIGH). ???????

digitalRead(), ??? ????????? ???????? ? ????????? ?????
— HIGH ???

LOW. ? ????? ?????? ?????????? ????? ????? ??????
— 2. ???????

??????: ???? ???????? ??????????? ?????? ?? ????? 2 ????????????

???????, ??... ????? ??????? ?????????? ?????? ????? ???????? ??-

???????? ???????. ??????? delay (200) ????????????? ??????????

????????? ?? 200 ??????????? (????? ??????????? ??? ??????????

??????? ??????). ????? ????????? ???????? ?? ??????? ???????

?????? ??????? ? ?????????? ????? ????????? ?? «???????? ??-

?????? ?????». ????? ?????????? ???????????? ?????? ?????? ??-

??????? ????????? ??????????? ?????????? ?????? ???? ?? ??????-

????????? ?? ???????. ??? ?????? ? ????????????? ??????, ?????

???????? ?????? ??????????? ?? ?????.

????, ????? ???????????????? ??????? ?????? ?????????? ?????-

?? z=4*i — ??????? ?????????? z ???????? ?????????? i (??????? ???
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??????????? ?27

????? ? ?????? ?????? ??????? ????? ????? ??????? ??????), ????-

?????? ?? 4. ????? ???????, ??? ????????? ????? ???????? ? ???????.

???? ??????? (0 ??? 1) ???? ???????? ??????????? ?????? ??????? ????-

?? ???????? ?????. ????????, ??? i=4, z=16 ???????? ????? «5», ??-

???????? ??????? 1 ?????? ??????? (??????? ??????? ??? ??????? 16).

????? ???? ?????? for(k=6;k<=9;k++). ??????? ????????? ?????

??????????? ?????????. ??? ???? ? ????????? ?????????????? —

??? ?????????? ? ?? ????? ?? ?????? ???????????? (<= ????????

????????? «?????? ??? ?????»), ?????? ??? ? ???????? (?) ??????-
??? ??????? ? ???????? ???????? ?????? ???????? ?????? (??? ???-

???? ?????
— ???????, ???????? ?????????? ???????? «????» ??

???????). ??????? z ? ?????? «????? ?????» ????????????? ?? 1. ??-

??????, ??? ????? «5» ? ????? ??????????????? ????? ?????????:

digitalWrite(6, HIGH); digitalWrite(7, HIGH); digitalWrite(8, HIGH);

digital\Vrite(9, LOW);... ??? ???????? ?????? HIGH ???????????? 1,

??????? LOW ???????????? 0. ?? ????, ?? ?????, ???????? ??????????

HL1, HL2, HL5, HL6, HL7. ?????? ?????????? ? ???????

digitalWrite() ???????? ??????? ???????, ??? ?? ???????? ????????:

??????? ????????? ???????? ???????? ??????? ??? ??????? z

(digitalWrite(k,tabl[z]);). ????? ????????? ????? ???????? ? ????????
???????? i ? ???????? ????????? ??????, ?? ?????? ???????.

???????? ?????????? ????????? ?? ???????? ?????????? ????? ??

???????? 35...50 ??, ??? ?? ???????????? ????? ????????? ????????,

????????? ??? ?????? ??????????????? ????????. ?????????? ???????-

??
— ???, ?2-23. ?????????? —

?????????? ? ???????????????

?????? ??????? ? ??????? ??????????? ?????. ?????? ?????????? ???-

?? ?? ?????????????????? ????????? ?????????? ???????? ???????? ???

?????????? ????? USB-??????. ?? ?????? ????? ??????????? ??????

???????????? ??????????, ??????????? ??????? ? ???????????? ???

????????? ? ??????????. ???????? ?????????? ? ?????????? (0,2...3

???) ????? ????????? ????????????????, ?? ???????? ??????? ?????-

??? ???????????. ?? ?? ??????? ????????, ??? ???????????? ????????

??? ??????? Arduino — 40 ??. ? ????????? ????? ???????? ????????

?????????, ???????? ???????? (200). ???????? ????? ?????? ????????

????? ? ????????? Arduino ? ??????????, ????? ????????? ?????????,

????????? ??????????????? ????? ?????????? Arduino IDE.
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????? 5. ??????? ? ?????

????????? ????? ????? ???????????????, ?????? ????? «?????-

??????» — ?? 8 ?????? (???????? 7 ? ????
— 0). ??? ????? ? ??????

????????? ?????????????????? 0,0,0,0, 1,1,1,1 ,
?????? ??? ??????

(???????? 24 ?? 32), ?????? ???????? ? random(0,8).

??? ???? ??????? ??????, ?????????? ?? ???????????, ? ??????-

?????? ?????????? ???????? ????????? ?????????? (?????????? ?)

??? ????:

IIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIII

II

//ArduinoUNO

//????????? ??? ???????? ?????? ?? 6 ?????? ? ?????????????? ?????-

?????//
const int x=0;
volatile int n=l;

int i=0;
int k=0;

volatile int z=0;
inttabl [24] ={1,0,0,0,0,1,0,0,1,1,0,0, 0,1,1,0,1,1,1,0,0,1,1,1};
void setup()

{

pinMode(2, INPUT);

pinMode(6, OUTPUT);

digitalWrite(6,LOW);

pinMode(7, OUTPUT);

digitalWrite(7,LOW);

pinMode(8, OUTPUT);

digitalWrite(8,LOW);

pinMode(9, OUTPUT);

digitalWrite(9,LOW);

attachlnterrupt (x,fun,RISING);

}
void ?1?()//??????? ?????? ?????????? ????? ?? ??????????

180



??????????? ?27

{

if(n==l)//yoiOBHe, ??????????? ??????? ????????

{
?=0;

?=4*|;//???????? ???????? ?????

void loopO

{

i=random(0,6);

if(n==0)

{

for(k=6;k<=9;k++)

{

digitalWrite(k,tabl[z]);

z++;// ??????? ??????? ????? ??????

delay (300);

n=l;

//?????/

//

IIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

????????? ???????????? ?????????? ?????? ???????? ???????-

????????? ??? ??????? ?? ??????? ???????? ???????
— ??????? ???-

?? ??????? ???????, ????? ??????? ??? ???????? ???????
—

???????.

????????? ? ??????????? ????? ?? ???????. ????????? ??????? ??

??? ?????????? ?????????????? ???? ? ???????, ??????? ?????????

???? ? ????? ???????? ??????????. ?? ??????? ????????? ????????.
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????? 5. ??????? ? ?????

??????????? ?28

«????? ???????????

??????????»

??? ?????????? ????????????? ???????????????? ? ????? ?????-

?? ?????????? 100 ??????????. ??????? ????? ?? ??????? 5. ??? ??-

????? ?????? ???????? ??????????????. ? ??? ?????????? ???????-

????? ????? ????????? ???? ????? ?????????????? ? ????????????

????????? ???????? ???. ???????? ?? ??? ???????????? ? ???-

????????? ? ???????????. ??????? ??? ?????? ??? ?? ??????? 6.

????????? R3, R4 ???? ???????????????. ????????? ?????????

???????????? ??? ??????? ?????????? ??????? ? ???????? ??????? ?

100 ?????????? (??????????? ???????? ????????? ???????). ????-

?????? ???????? ??????????? ?????? —

?????????? (???????) ? ??-

????? ????????????.

?????? ????????? ???????? ??????? ?? ???? ?? ??? ??????. ?????

???????? ????????? ?? ?????? ?????????????? ?????? —

????? ???

?????????????? ???????. ??? ?????????? ???????????? ??????????-

???? ????? ??????? SB1. ??????????????? ??????? ????? ?????? ??-

???????? ?? ?????, ?? ????????? ??????????, ????????????? ?????-

?????, ???????? ??? ?????????. ??????????? ???? ??????? ?? ????

???????
—

??????, ?????????, ????????? ?????????. ????? ??? ????.

???.5
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#4 *' 11^*'

-4!«?1

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

II

//ArduinoUNO

IIIIIIIIIIIIIIIIIIIIIIII

II

//????????? ??????????? ?? 100 ?????? ?? ???????????????//
const int x=0;
int k=0;
int xl=0;
int n=0;

long yl=0;
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????? 5. ??????? ? ?????

Iongy2=0;
void setup()

{

pinMode(2, ????);//?????? ??????????

pinMode(6, ?????);//????? ??? ???????????????

digitalWrite(6,LOW);

attachlnterrupt (x,fiin,RISING);

}
void ?1?()//?????????? ???????????? ?? ??????????

{

?=?+1;1?(?>=3){?=0;}//???????????? ??????? ??????????? ?? ?????

}
void loop()

{

y2=millis();

if(y2-yl>=1000&n==l){k=k+l;xl=map(k,0,100,0,255);analogWrite(6,x

i);yi=y2;}

if(k>=lOO){k=O;}

if(n==0){k=0;analogWrite(6,0);}

}

//

//?????/

//

Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

? ???????? ????? ????????? ????????? ?????????? ???????

millis(), ?????????? ? 2 ????????????? ?? ????????. ????? ?????? ??-

?????? ??????? ? 1000 ??????????? ??? ?????????? ?????? ???????

????? ??????? (?=1) ?????????? ?????????? ??????: k=k+l;xl=map

(k,0,100,0,255);analogWrite(6,xl);yl=y2. ?????????? ? ???????????

???? ???????? ?? ??????? (????? ????????? ??????), xl?????????
???????? ???????????????? ??????? ????? ? ????????? 0-255. ??

????? 6 ???????? «??????????? ??????????» ???????????????? k, xl

? ????????? 0-5 ?????. ?????? ??? ????????? ??????????????, ??-

???????? ? ?????? ?????????? (?????????? ????????? R3, R4). ??-

???????? yl ????????????? ??????? ???????? ?2 — ??? ??????????
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??????????? ?28

?????? ?????? ??????? ????????? ???????. ??? ????????? ???????

?????? (?=2) ? ????? 1???() ?????? ?? ?????????? ????? ??????????

???????? ?2 —

??????? ??????? ?????????? «????????????? ?????».

??? ??? ????? ??????? ?????? ??????????? ?????? ????: if(n==0)

(k=0;analogWrite(6,0);}
—

??????? ??????????? ???????????? ? ????.

?????? ????? ? ?????????? ??????? ?????? ????????? ?????????

???????. ? ????????? ?????????? ???????? «?????????» ??????-

????? ????????? ???????. ??? ????????? ??????? ???????????

??????????? ????? ???????? ? ????? 1, ? ?????? ???? ????? 0. ??? ???

?????????, ???????????? ???????? ?? ??????????? ???.
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????? 5. ??????? ? ?????

??????????? ?29

«?????????? ????»

??????? ??????? ?????? ??????????? ???. ???????????? ???-

???????? ??????? ???????? ? ???????????? ?????? — ????? ?????-

?? (???. 7). ??? ????? ??????? ??????? ????????? ?????????, ???????

?????. ?? ?????? ??????? ?? ????? ????? ??????, ??????? ???????-

??? ????? —

??????????? ????? ? ?? ??? ?????????????? ?? ??-

?????? ??????? ????? ?????. ??????? ?????-??????? ?????????-

???? ??? ??????? ????? ? ????????? 0 — 24, ?????? ??? ????? ?? 0 ??

60 (????? ?????????? ?? ????). ????? ?????? ?? ??????????? ?????-

???? ????? ??? ?????? ??????, ???????? ?????? ?????????? ?????

?????? ? ??????????? ?? ????, ???????? ??????.
????? ????? ???? ?? ??????? 8. ??? ??????? ???????, ??? ????????

???? ????????? ????????????????? ??????????????? ???????? ????-

???. ?????????? HL1, HL2 ????? ??? ????????? ??? ?????????? ??-

??????? ???????. ??? ???????? ???????? (?? ?????) ????????? ?????

?????, ??????? — ????? ?????. ?????????-??????? ???? ????.

???. 7 ???.8
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iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiu
II
//ArduinoUNO

//

//????????? ?1 ??? ????? ?? ???????????????//
int n=0;

int ?=50;//?????????? ???????????? ??????

int kl=0;

int ]=12;//?????????? ???????????? ????

int jl=0;

longyl=0;

Iongy2=0;

long y3=0;
void setup()

{

pinMode(6, ??????);//????? ??? ??????? ????? ? ?????

digitalWrite(6,LOW);

pinMode(4, ?11????);//????? —

????????? ?????????

digitalWrite(4,LOW);

void Ioop()

{

y2=millis();

1%2-?1>=60000){?++;?1=?2;}//??????? ??????? ?????

if(k==60){k=0;j++;}//ycjiOBHe ??????? ?????

if(j==24){j=0;}//y<^OBHe ????????? ????? ????? ?? ?????

if(y2-y3>=10000&n==l){n=0;y3=y2;kl=map(k,0,60,0,255);analogWrite

(6,kl);}

//??????? ????????? ????? ?????

if(y2-y3>=10000&n==0){n=l;y3=y2al=map(j,0,24,0,255);analogWrite(
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????? 5. ??????? ? ?????

//??????? ????????? ????? ?????

<^??1\????(4,?);//????????? ??? ????????? ?????, ?????

//?????/

?????????? ? ??????? ??????, ?????????? j ??????? ????, ????-

?????? ? ???????? ?? ???????????? ??????? ????????? ?????, ???-

????? ???????? 0 ??? 1. ???????????? ? ???? ???????????? «????-

???????? ??????????» ???????????-??????????.

????? ????????? ???????? ?????????? ? ? j, ???????????? ? ??-

?????? ????? ?? ?????? ?????????? ??????? ????? ????????????

«????????????? ???????????? ????», ??? ????????????? ????????-

??? ??.

????? ????? ????? ????? ???????? ???????? ???????????. ????-
??? ???????? ???? ??? ?? ??????? 9. ??????? ??????? ???? ?? ?????-

?? 10. ??????????? ?1 ????? ??? ??????????? ?????????????? «??-

????? ???????????????», ??????? ????? ?????????? ??? ??? ???-

???? ?? ?????? 6. ?????? SB ????????????? ?????????, ???????

??????? ?????. ?????? SB2 ????????? ?????????? ???????? ????????

???. 9
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??????????? ?29

??????? ??? ??????? ?????. ????? ????? ?????? ?????????, ????????-

???? ?????????? ?????, ????? ?????? ????????? ????????, ??????????-

?? ????? ?????. ???????????? ??????????? ?????????? ?????? 10 ??-

????. ?????? ??????????? ????? ?? ????????? ????????, ?????????

??????????? 9 ?. ???????????? ??? (? ??????????? ?? ???? ?????)

?????????? 25-45 ??. ??????? ????????? ?????? ??? ????. ???? ? ??-

????? ????? ?????? «?? ???? ?? ??????» ??????? ?????????.

II

//ArduinoUNO

//

//????????? ?2 ??? ????? ?? ???????????????//
kit n=0;

int k=0;

int kl=0;

int j=0;
int jl=0;

long yl=0;

PA1

Puc.10
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????? 5. ??????? ? ?????

long y2=0;

long ??=0;
void setup()

{

pinMode(6, ??????);//????? ??? ??????? ????? ? ?????

digitalWrite(6,LOW);

pinMode(4, ??????);//?????- ????????? ?????????

digitalWrite(4,LOW);

pinMode(5, ??11?);//????? ????????? ????????? ???????

void loop()

{

y2=millis();

1?(?2-?1>=60000){?++;?1=?2;}//??????? ??????? ?????

1?(?==60){?=0?++;}//??????? ??????? ?????

if(j==24){j=0;}//yoiOBHe ????????? ????? ????? ?? ?????

if(y2-y3>=10000&n==l){n=0;y3=y2;kl=map(k,0,60,0,255);analogWrite

(6,kl);}

//??????? ????????? ????? ?????

if(y2-y3>=10000&n==0){n=l;y3=y2al=map(j,0,24,0,255);anaIogWrite(

6J1);}

//??????? ????????? ????? ?????

digitalWrite(4,n);//y?a?a?e?? ??? ????????? ?????, ?????

if(digitalRead(5)==HIGH&n==l){j++;if(j==24){j=0;}

jl=map(j,0,24,0,255);analogWrite(6jl);delay(200);}

//????????? ????????? ?????????? ???????
— ????? ?????

if(digitalRead(5)==HIGH&n==0){k++;if(k==60){k=0;}

kl=map(k,0,60,0,255);analogWrite(6,kl);delay(200);}

//????????? ????????? ?????????? ???????
— ????? ?????
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//
//?????/

?????????????? ????????? ????? ????, ?????????? ?? ?????????

????????? ?????????? ???????? ???????. ????, ?????:

if(digitalRead(5)==HIGH&n==l){j++;if0==24)ti=0;}

jl=map(j,0,24,0,255);analogWrite(6jl);de!ay(200);}
???? ?? ????? 5 ??????? ??????? (?????? 2 ?????????????? ??????)

? ?????????? ? ????? 1 —

??????? ????? ????? (j) ?? ???????, ???????

?? ????? ?? ??? ????? 24. ???? ?????, ?????? ???. ????? ??????????

???????????????? ????? ???????????? ????? ?? ????? 6 ? ?????? ???-

?????? ????? ? 0,2 ???????, ???^? ?????? ????? ^???^???? ?**?????

????? ?? ????????????? ????? ? ?????, ??????????? ? ?????????

?????:

if(digitalRead(5)==HIGH&n==0){k++;if(k==60){k=0;}

kl=map(k90960909255);analogWrite(69kl);delay(200);}
????? ????????? ??????? ???? ????? ??? ?????? ?? ????? ???????-

?? ??? ?????????? ???????.

???. 11
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????? 5. ??????? ? ?????

? ?????????? ??? ??????? ??????? ? ??????????? ?????????-

???
—

????????? ??????????. ??????? ?? ??????????? ???????? —

????? ???. 11. ????? ????.

II

//ArduinoUNO

//????????? ?3 ??? ????? ?? ???????????????//
int n=0;
int nl=l;

unsigned int k=0;
int kl=0;

unsigned int k2=0;

unsigned int j=0;
int jl=0;

unsigned int j2=0;

longyl=0;

long y2=0;

long y3=0;
void setup()

{

pinMode(6, ??????);//????? ??? ??????? ????? ? ?????

digitalWrite(6,LOW);

pinMode(4, ??????);//?????- ????????? ?????????

digitalWrite(4,LOW);

pinMode(5, ??1??);//????? ????????? ????????? ???????

pinMode(39 ??????);//????? ??? ??????? ??????????

digitalWrite(3,LOW);

pinMode(79 ??1??);//????? ?????????? ???????????

void Ioop()
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??????????? ?29

y2=miUis0;

1?(?2-?1>=60000){?++;?1=?2;}//??????? ??????? ?????

if(k==60){k=0;j++;}//ycnoBHe ??????? ?????

if(j==24){j=0;}//yc™oBHe ????????? ????? ????? ?? ?????

if(y2-y3>=10000&n==l){n=0;y3=y2;kl=map(k,0,60,0,255);analogWrite

//??????? ????????? ????? ?????

if(y2-y3>=10000&n==0){n=l;y3=y2;jl=mapfl,0,24,0,255);analogWrite(

6JD;}

//??????? ????????? ????? ?????

(^??1\????(4,?);//????????? ??? ????????? ?????, ?????

if(digitalRead(5)==HIGH&n==l){j++;if0==24){j=0;}jl=mapa,0,24,0,2

55);analogWrite(6jl);delay(200);}

//????????? ????????? ?????????? ??????? ????? ?????

if(digitalRead(5)==HIGH&n==0){k++;if(k==60){k=0;}kl=map(k,0,60,

0,255);analogWrite(6,kl);delay(200);}

//????????? ????????? ?????????? ??????? ????? ?????

///////////////////////// ????????? — ????????? ??????? ? ??????

if(k2==k&j2==j){tone(3,600,1000);}//yoiOBHe ???????????? ???????

if(digitalRead(7)==HIGH&nl==l){noTone(3);k2=-l;j2=-

l;nl=0;delay(200);}

//??????? ?????????? ????? ???????

if(digitalRead(7)==HIGH&nl==0){k2=k;j2=j;nl=l;delay(200);}

//??????-???????? ??????? ???????????? ??????????

//?????/
//

IIIIUIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIII

?????? 3 ????????? ??? ???????. ??? ????? ??????? ??????????

?????????? ??????????, ??? ?????? ????????? ? ??????? ???????

???????????? ??????? Z1.

193



????? 5. ??????? ? ?????

?????????????????? ?????? ? ?????? ?????: ????? ????????? ??-

??? ??? ????????, ?????? ?????. ???????? ?????? 3 — ????????

?????????. ?????????? ??????? 2 ???????? ????? ??? ?????????-

???, ???????? ?????? 3 —

?????? ?????? (???????? ?????, ????? ???

??????????). ????? ??????? 2 ?????????? ??????? ?????
—

??????

?????????. ?????????? ??? ??????. ??? ????????? ?????????? ?????-

??? ???????? ? ????????????? ??????? ????????? ????????? (???-
???? ????? ? ??????? ?????? ??? ???? ?? ?????? ???????). ? ??????-

??? ?????? ????? ?????????? ?????????? ??????.
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??????????? ?30

??????????? ?30

«???????? ???? ??

???????????? ????????»

???? ????? ??? ??????????????? ? ??????? ??????? ?????????

?????????????? ??????????, ????????? ?? ????????? ??????. ??

??????? 12 ????????? ????? ??????
— ????? ?? ???????????? ?????-

??? ? ??????????? ??????????? 8 ?? 8 (64 ?????) ? ???????????

?????????? (???7219). ? ??? ?????????? ???, ? ???? ???????, ???-

?? ?????????????? ???????. ?????????? — ??? ????? ???????,

??????????????? ??? ????, ????? ??????????? ????????? ?????? ?

?????????? ?????????, ??-????????, ???????? ? ??. ????????,

?????????? ?????????? LiquidCrystal ????????? ????? ?????????????-

???? ? ??????????? LCD-????????. ?????????? ??????? ????????

?????????, ??????? ????? ??????? ? ?????????. ??????????? ??-

???????? ??????? ? ??? ???????? ????? ???????????? ???????????-

??? ????????? ??????????? ???? ? ???????. ?? ????? ???, ??? ??-

?????????? ?????? ??????????, ?????????? ?????? ?????????? ??...

???.12
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????? 5. ??????? ? ?????

EEPROM — ?????? ? ?????? ? ????????????????? ?????? ?????-

???????????

Ethernet — ?????? ? ????? ????? ????? ?????????? Arduino Ethernet

Firmata — ?????????????? Arduino ? ??????????

GSM —

?????????? ? ????? GSM/GRPS ????? GSM-????? ?????-

?????.

LiquidCrystal —

????? ?? ???????????????????? ???????? ??-

?????.

SD —

??? ?????? ? ?????? ?????? ?? SD-????? ??????.

Servo —

??? ?????????? ??????????????.

SPI — ?????????????? Arduino ? ?????????? ?? ???????????????-

?? ????????????? ?????????? (SPI)
SoftwareSerial —

?????????? ???????????????? ??????????? ??

????? ???????? ?????????.

?????????? ???????????? ?????????? ????????? ? ???????????-

??? ??????? ? ???????? ????? ?? ??????? ??????????? ?????????

???????? ????? (???. 13) ? ?????????? LedControl.h. ????????? ??

????????? ?????? ?????????? ?? ???? ????????? ????? ??????, ??-

??? ? ?????????? ??????
—

«????????? ?????????? LedControl.

??????? ???????? ????????????????? ??????
—

????????? ??? ?

?????, ???????? ??????? 14 ? ????????? ??????????? ???????????

???????? (???. 15). ?????????? ?????? ??????.

???.13
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???. 14

???.15

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIII
II

//ArduinoUNO

//????????? ??? ???????????? ??????? 8*8 ? ???7219 //

#include «LedControl.hV/?????????? ?????? ??????????
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????? 5. ??????? ? ?????

inti=O;intj=O;
int tabl [8] [8]={0,0,0,0,0,0,0,0,

0,1,1,0,0,1,1,0,

1,0,0,1,1,0,0,1,

1,0,0,0,0,0,0,1,

0,1,0,0,0,0,1,0,

0,0,1,0,0,1,0,0,

0,0,0,1,1,0,0,0,

0,0,0,0,0,0,0,0};// ?????? ???????? ? ???????

LedControl LC = LedControl(12,11,10,1);// ??????? ?????? ?????? ???

1 ??????????

// ??? ???? ?????? 12-DIN 11-CLKC 10-CS //

void setup()

LC.shutdown(0, ??18?);//????????? ????????????????? ?????

LC.setIntensity(0,4);// ????????????? ????????????? ? 4 ???????

????? 0 ? 15

LC.cIearDisplay(0);//o4Hiu.aeM ???????

void loop()

{
for (|=0?<=7?++)//???? ? ????? ??? ???????? ????????? ???????

{
for (i=0;i<=7;i++)

{

LC.setLed(O, i, j, ?*??);//???????????????? ????????? ??????? ?????-

????? ???????

delav (150);

LC.setLed(O, i, j, 1??[!]?]);//?????????, ?????????? ???????????

?????? ??????????? ??????? ????????

}

}

delay(lOOO);
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??????????? ?30

for 0=0?<=5?++)//???? ?????? ??????
—

???????????? ????????-

??? ????????

{

LC.shutdown(0, true);

delay(300);

LC.shutdown(0, false);

delay(lOOO);

}

LC.clearDisplay(O);

//?????/

//

Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

?????? #include «LedControl.h» ????????? ?? ????????????? ??-

??????????? ?????? ??????????. ???? ????? ?????????? ?????? int

tabl[8][8]={...}; ? ??????????? ????????? 64. ? ??? ???????? ??????-

???? ?????? ??? ??????????? ???????, ??????????? ? ??????????

??????????? ????????. ? ????? ??????? ??? ?????? ????????. ????-
?? LedControl LC = LedControl(12,11,10,1); ??????? ? ????????? ???-

??? ?????? ??? ????????????? ??????????. ????????? ? ??????? ??-

???? ?????? ??????? ????? ? ?????????????? ??????? ???????????

?????? ??????. ?????? ??? DIN, ?????? CLKC, ?????? CS. ??????-

??? ???????? ????????? ????? ???????????? ??????????? (? ?????

??????? ?? ????). ????? ???????, ????? ???????????? ?? ??? ????-

?? ????? ?? ?????? ???????????. ? ????????? ? ???? ??????? ??-

???????????? ??????? ??????, ????? ??????????? ????? ???????-

???? ???.

????? ???? ??????? LC.shutdown(0, false); — ????????? ?????????

??? ??????? 0 (????????? ?????????? ? 0 ? ????????????? ?????? 7)

?? ?????? ???????? ???????, LC.setIntensity(O, 4); —

?????????????

????????????? ???????? ? 4 ??????? (??????? ????????????? ?????-

?? ?? 16 ??????? ? ?????????? ?? 0 ?? 15 ?? ???????????). ???????

LC.clearDisplay(O); ??????? ?????, ????? ??? ??????? ??????? ???

??????? 0.
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????? 5. ??????? ? ?????

????? ? ???????? ????? ????? ?????????? ?????????? ???????
????????? ??????? ? ?????????-?????????? ???????????? ?????

???????. ??? ???????? j ? i ???????????? ????? ?????? ?????????

??????? ?? ????? «???? ? ?????». ??????? LC.setLed(O, i, j, true);
???????? ????????? ??????? ??? ??????? j ? ?????? ??? ??????? i

(????????? ????? ? ???????? ????? ???? ?? 0 ??7). ????? ?????????

??????????? ? ??????? 150 ??????????? (??????? delay(150);), ? ??-

??? ??????????? ??????? LC.setLed(O, i, j, tabl[i][j]);- ??????????

??????????? ?????? ??????????? ??????? ???????? (????????

tabl[i][j]) ????? ???? ???? 0, ???? 1 —

?????????, ???????? ????-

??????????? ?????????). ?? ???? ??????? ??????????????? ?? ?????-

??? ?????-????????? ???????? ?????? ??????. ????? ????????? ?????

? 1 ??????? ? ?????? ???????? ????????????
— ????? ??? ?????? ?

??????????. ?????????? ?????? LC.shutdown(0, true); —

????????

????????? ????? (????????? ???????? ???????) ? LC.shutdown(09

false);- ????????? ????????? ?????, ??????????? ? ????? ??????-

?????? ?????? ??????? ????????. ? ????? ????????? ??????????

??????? ??????, ? ???? ??????????? ?????. ????? ???????, ??????

??????????????, ?????????? ? ????????, ????? ????????? ?????.

???????? ????? ? ???????? ????? (???. 13). ? ?????? ???????????

???????????? ??? ??????????, ????????????? «?? ?????????» ????-

???. 16
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???????? ???? ?????. ? ??????? ????? ?????? ?????-?????????? ??-

?????????? ?? ??????? ???? ? ??????. ??? ???? ?????? ???????,

?????????? ?????? ??????? ????????, ??????? ????????? ???????.

????? ????????? ????? ????????? ????????? ????? ? ???? ?????? ?

???? ???????????. ?? ??????? 16 ???? «?????» ??????????? ??????-

????? ? ?????. ???? ??? ?????.

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIII
II

//ArduinoUNO

//

//????????? ??? ???????????? ??????? 8*8 ? ???7219 ???????? ????

#include «LedControI.hV/?????????? ?????? ??????????
int i=O;int j=O;int k=l;int kl=O;int z=0;

0,1,

,1,

,1,

,1,

?,

,1,

,1,1,1,1,1,

,1,1,1,1,0,

,1,1,1,0,0,

,1,1,0,0,0,

,1,0,0,0,0,

,0,0,0,0,0,

,1,0,0,0,0,0,0};// ?????? ???????? ? ???????

LedControl LC = LedControl(12,11,10,2);// ??????? ?????? ?????? ???

2 ???????????

// ??? ???? ?????? 12-DIN 11-CLK 10-CS //

void setup()

{

LC.shutdown(0, falser/????????? ????????????????? ?????

LC.setIntensity(0,8);// ????????????? ????????????? ? 8 ??????

????? 0 ? 15
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????? 5. ??????? ? ?????

LC.clearDisplay(0);//o4MiuaeM ??????? 1

LC.shutdown(l, ??18?);//????????? ????????????????? ?????

LC.setIntensity(l, 8);// ????????????? ????????????? ? 8 ??????

????? 0 ? 15

LC.clearDisplay(l);//o4HiuaeM ??????? 2

void loop()

{

III IIIIIII ???????? ??????? ???? /////////////////////
for (i=7;i>=0;i--) //???? ? ????? ??? ???????? ????????? ???????

{
for ?=7?>=0?--)

{

LC.setLed(l,j,i,tabl[j][i]);

delay(5000);

11 I 111 I 11IIIIII «?????????? ?????» ? ?????? ????

for (i=7;i>=0;i--) //???? ? ????? ??? ???????? ????????? ???????

{
for 0=7y>=0y--)

LC.setLed(O,j,i,tabl[j][i]);
if (tablfj][i]==l){LC.setLed(l, j, i, !tabl[j][i]); z=k;k=kl;kl=z;LC.

setIntensity(0,8*k);LC.setIntensity(l,8*k);delay(500);LC.setIntensity(0,

8*kl);LC.setIntensity(l,8*kl);delay(500);

LC.setIntensity(O, 8*k);LC.setIntensity(l, 8*?)^?1??(500);}//?????????
? ?????????????? ?????????? ??????? ?????????? ??????? ???????? ?

????????? ? 1,5 ???.
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??????????? ?30

LC.clearDisplay(0);//o4HiuaeM ??????? 1

//?????/

Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll^

????? «??????? ????????? ???-

????» (??????? 17) ????? ??????

??????? ??? ?????????? ?????-

??? ?????. ??? ?????????? ??????

?????????? ???????? ?????? ? ??-

??????, ????????? ??, ????????,

? ?????? 9 ?????????? ????, ???

?? ?????? ? ????? ???????????

????????????. ??????????????

????? ??? ????:

???.17

II

//ArduinoUNO

//????????? ??? ???????????? ??????? 8*8 ? ???7219 ???????? ????

#include «LedControl.hV/?????????? ?????? ??????????
int i=O;int j=O;int k=l;int kl=0;int z=0;

inttabl[8][8]={0,0,U,1,U,1,
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????? 5. ??????? ? ?????

1,

,1,1,1,1,1,0,

,1,1,1,1,0,0,

,1,1,1,0,0,0,

,1,1,0,0,0,0,

,1,0,0,0,0,0,

,0,0,0,0,0,0};// ?????? ???????? ? ???????

LedControl LC = LedControI(12,11,10, 2);// ??????? ?????? ?????? ???

2 ???????????

// ??? ???? ?????? 12-DIN 11-CLK10-CS //

void setup()

{

pinMode(9,INPUT);//no?iK>4eHHe ??????????? ??????

LC.shutdown(0, false^Z/????????? ????????????????? ?????

LC.setIntensity(O, 8);// ????????????? ????????????? ? 8 ??????

????? 0 ? 15

LC.dearDisplay(0);//o4HiiiaeM ??????? 1

LC.shutdown(l, ??1$?);//????????? ????????????????? ?????

LC.setIntensity(l, 8);// ????????????? ????????????? ? 8 ??????

????? 0 ? 15

LC.clearDisplay(l);//o4HUiaeM ??????? 2

void loop()

{

////////// ???????? ??????? ???? /////////////////////
for (i=7;i>=0;i--) //???? ? ????? ??? ???????? ????????? ???????

LC.setLed(l,j,i,tablU][i]);

metka:

if (digitalRead (9)==LOW){goto metka;} //???? ?????? ?? ??????
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??????????? ?30

I Hill /IIIIIIII «?????????? ?????» ? ?????? ????

//////////////////
for <i=7;i>=0;i—) //???? ? ????? ??? ???????? ????????? ???????

{
for (j=7a>=0y--)

LC.setLed(O, j, i,

if (tablO][i]==l){LC.setLed(l, j, i, !tablfj][i]); z=k;k=kl;kl=z;LC.

setIntensity(0,8*k);LC.setIntensit.v(l,8*k);delay(500);LC.setIntensity(0,

8*kl);LC.setIntensity(l, 8*kl);delay(500);// ??????????? ????? ???????

???????? ???????????

LC.set Intensity (0,8*k);LC.set In tensity (l,8*k);delay (500); }//?????????
? ?????????????? ?????????? ??????? ?????????? ??????? ???????? ?

????????? ? 1,5 ???.

LC.clearDisplay(0);//o4muaeM ??????? 1

}

//

//?????/

//

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

?????? ?????? ?????????? ?????? ???????????? ???????? ? ??????-

??? ? ? ?????? ???????????? ?? ?????????.

??????????? ????? ????? ???? ????????????. ????? — ??????

??????????? ?? ??????? ??????????? ?????????. ? ???????? ???????

??????? ????? ??? ????? ???????? ???????? ???????, ??????? ????

?????? ? ????? ??? ??? ?????. ????? ????????????? 40 ??????????? ?

???????? ???????????? ? 1,5 ???????.

?? ???? ???????? ???????? ??????????? ?????? ???????? ??????

???????? ???????????????? ?? ??????? ???????.
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????? 6

???????-????????????
??????????

??? ????? ?????? ???? ??????????? ? ?????. ???????? ?????????

???? ???????????????, ?????? ????????? ?????, ?????????? ?????-

???? ?????? ? ????????? ??????? ????????, ???????? ???????,

??????? ???? ??????????? ? ???? ?????????? ??????. ???? ???????-

?? ?????? ???????? ?????????? ??????? ? ?????? ???????????

??????? (??? ????????? ? ???). ???? ?????????? ?????, ??? ?????

?????? ????????, «????? ? ????????», ?????? ????? ????? ??????? ???

???? ?????? ? ??? ??? ?????????? ??????????? ???????????.
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???????????? ??? 4x4x4

???????????? ??? 4x4x4

? ????????-????????? ?? ????????? ???? ????? ?????????? ??-

????

?????????? ???????????? ???????? 8x8, ????????? ?? ????????-

?? ???7219 (???. 1). ???? ?????? ????? ???????????? ??? ???????-

??? ?????? ? Arduino. ????? ??????, ????????? ????? ??? ??????????

?????? ?????, ????????? ????????? ???????????? ???????? ?? 64

(8x8) ???????????.

?????????????? ??????? ?? ?????????? ?????? ???????? ????

?????????? LedControl, ??????? ??????? ???????? ??????? ????.

?????????? ????????????? ?????????? ? ??????? ????????? ???-

???????? Arduino UNO. ?????????? ???????????? ?????? ?? ??????

??????????????? ??????????? ???????, ???????? ??????????? ???-

??????? ????????? ????? ???????. ??? ?????? ???????????? ??????-

???? ??? ?????????? ????????? ?????????????? ????? ? ???????

?????. ?????? ?? ????? ?????????? ???????? ???????? ? ???????

????? ?????? ? ??????????? ?????????? ???????????? ????????.
?? ?????????? ? ??????? ?????? ?? ???7219 ????????????

??-???????? 4x4x4 ? ?????? ???? ? ??????.

???. 1 ???. 2
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????? 6. ???????-???????????? ??????????

?????

'1181 i

??
*

?

?

**«?

?;^?^^??
???.5

?? ???. 2 ?????????? ??????????? ????????????? ???????????????

????????????? ???????? ????????. ??????? ?????????? ? ????? ??-

???? ???????? ???????????? ???????????. ????????????? Arduino

????????? ????? ?????? ?? ????? ? ??????????, ???????? ???????

??? ??????????.

???????????? ?????????? ??????? ?????? ? ?????? ???? ? ??? ???-

???????? ? ??????. ??????? ? ????? ?????? ???? ??????? ???????-

????? ???????, ??? ????? ?? ???? ????????? ??????? ?????????. ? ??-

????????, ??????????? ??????? ??? ??????????? ???????. ????????

????????? ????????? ?????? ???????? ?? ???. 3. ?????? ????? ??? ??

???????????? ??????? 8x8 ????????? ???????? ??????????. ?? ????

?? ??????? ??????? ?????? ????????????? ????, ? ??????? ??????-

???? ???????? ??????. ????? ???????? ?1—?8 ??????? ??????? ??-

???????? ????????? ?? ??????? ???????, ? ????? (Rl—R8) — ??????

??????? ?? ??????. ????????, ????? ???????? ????? ?????? ?????-

???? (??. ???. 1) ????? ?????? ?? ????? ?1 ?????????? ???????, ??

????? R1 — ????. ?????? R ???????? ????, ?????? ? — ???????.

? ?????? ??????? ???????????? ??? ?????? ???????????, ?? ???-

???
—

?????.

????????????? ??? (???. 4) ??????? ?? ??????? ?????????? ?????

?? 16 ??????????? ? ??????. ????? ?????? ???? ???????? ?? ???. 5.

? ????????? ???????? ????????? ???????????? ?????????? ??????-
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???????????? ??? 4x4x4

K1iHL-

?2!

K3j

?4

?????? ???? ???????????

hl:

HL'

HL1I

HL1

??:

HL1-

HL1!

HLK

???. 4

?1 ?2 A3 ?4

???.5

?? ????? ???????? ? ????????? ??????? 5 ??. ?????? ???? ???????-

???? ? ??????? ????????—???????. ??? ??????????? ?? ????????

?????????? ???????? 2...3 ?? ??? ???????? ???????, ?? ???????
—

80x80 ??. ? ??? ??????????? 16 ????????? ????????? 5 ? ????? 20 ??.

? ????????? ??????????? ??????????, ????????? ???????? ??????

(???. 6) ? ?????????? ?? ????? ? ???????????? ?? ?????? ????. ???????

??????????? ??????????, ????????, ? ????? ??????????????????

HL1, HL5, HL9, HL13. ????? ???????????????? ?????? ????? ??????-

???? ? ??????? ????. ??? ????? ??????????? ?????? ????? ?? ??????-

??????? ??????????????? ???????????????? ??????? 5 ? ?????? 60

?? ??????. ??? ????? ???????????? ???????????? ????????? ? ????-

????????? ?????????? ????? ? ?????? ???. ?????? ??????? ???????

???? ????? (???. 4) ??????? ?????????? ? ??????? ??????? (?? ???. 4)

?????? ??????, ?????? ???? ????? — ? ?????????? ???????. ?????

(??????) ??????? ? ???????? ???? (?????? ??????) ????????? ? ????-

??? ???????? ?????, ??????? ? ?????????? ???? — ? ??????????. ?????,

? ?????? ?????? ?????????? ?????????????? ??????, ??? ???????-

??? ? ?????? ?????? ? ???????????? ? ???. 3, ???. 4 ? ???. 5.

????? ???????? ?????????? ? ???????????? ? ???. 7. ?????? ?2 ??-

??????? ? ?????, ????????? ?? ??????? ????? A3—?6. ???????????-
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????? 6. ???????-???????????? ??????????

????? ??????

???. 6

?????

???????

5V ???

12 DIN

10 CS

11 CLK

GND

?1 Arduino Uno

CS

???

DIN POUT

CS

CLK CLK

GND GND

A7 ?????? ?? ???7219

?2???????????7219

? R1
/

? R2

/

? R3

? R4

? R5

? R6

>
R?

? R8
/

? ?1

? ?2

? ??

? ?4

? ?5

? ?6

>
??

? ?8

-

Kyi

?1

?2

??

. ?4

5 4x4x4

A3

??????
????

HL1-HL16

A1A2IAJ
I

?1

?2

??
?4

?4

?4

??????
????

HL17-HL32

??????
I

?1
1^?

??

?

?4

?5

??????
????

HL33-HL48

?1

?2

??

?4

?6

?????????
????

HL49-HL64

A1A2IA'
I

?4

???. 7
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???????????? ??? 4x4x4

??? ?????? ?7 (?????? ?? ???7219 ?? ???????????? ???????? 8x8)

????????? ????????? ?????????????? ??? ??????????????? ???????-

????????? ???????????? ?????????? ? ?????????? ???????? ?????-

??? ??????????? ? ???? ? ???????. ????? ????????? ?????????????-

??? ???? ?????? ???????. ?????? ??????????? ??? ????????? ??

??????????, ??? ????????????
—

?? ???????? ????????? ???????-

???? 7... 12 ? ??? ???? ?? 500 ??.

?????????? LedControl ?? ???????? ? Arduino IDE, ??????? ?? ???-

?? ????? ? ?????????? ?? ???? ?????????. ??? ????? ? ?????????

?????? ?????????? "?????????? LedControl, ZIP ????? ???????" ?

????????????? ?? ????? ?????????? ?? Arduino IDE (???. 8). ?? ?????-

??? ?????? ????????? ????? ??????????? ??????.

int. i*b;ir.c y.Q:ir.t k*l;

i*t!€or,troi 1? - LetlCoiitroi {12, 11, 10, 2);/

???? MdTpway 2

for |j»ll;}<«l:]
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????? 6. ???????-???????????? ??????????

????? ?????????? ???????? ??????? ????????????? ??????????

? ??????? ????????????? ? ?????? ??? ????????????? ????. ??????
#include «LedControI.h» ? ?????? ?????? ????????? ?? ?????????????

????????????? ?????? ??????????. ?????? LedControl LC =

LedControl(12, 11, 10, 2); ??????? ? ????????? ?????? ?????? ??? ????

???????????
— ???? ? ??????? ???????. ????????? ? ??????? ????-

?? ?????? ??????? ????? ? ?????????????? ??????? ???????????

?????? ??????. ?????? — DIN, ?????? —CLKC, ?????? — CS. ???-

?????? ???????? ????????? ????? ???????????? ??????????? (? ??-

??? ??????? ?? ???).
????? ??????? ??????? LC.shutdown(0, false);, ??????? ?????????

????????? ??? ??????? 0 (????????? ?????????? ? 0 ? ?????????????

?????? 7) ?? ?????? ???????? ???????. ??????? LC.setIntensity(O,

12); ????????????? ??????? ???????? ? 12 ?????? (??????? ??????? ???-

???? ?? 16 ??????? ? ?????????? ?? 0 ?? 15 ?? ???????????). ???????

LC.cIearDisplay(O); ??????? ?????, ????? ??? ??????? ??????? ??? ??-

????? 0. ??? ?????????? ????????? ????????? ??? ????. ???????????

????????? ??????????? ??? ??????? ?????????? ??? ??????? 1.

????? ? ???????? ????? ?????, ????????, ?????? ????????? //??-

???????? ????????? ???? ???????????// ?????????? ?????????? ????-

??? ????????? ??????? ???????? ? ????????? ??????????????? ?????

???????. ??? ???????? j ? i ???????????? ????? ???????????? ?? ???-

?? "???? ? ?????". ??????? LC.setLed(O, i, j, 1); ???????? ?????????

??????? ??? ??????? j ? ?????? ??? ??????? i, ?????????? ??? ????-

??? 0 (????????? ????? ? ???????? ????? ???? ?? 0 ?? 7). ??????????,

??????? LC.setLed(l, i, j, 1); ???????? ?????????? ?????????? ??? ??-

????? 1. ????? ????????? ??????????? ? ??????? 100 ?? (???????

delay(lOO);), ????? ?????????? ??????? ? ?????????? ??????????.

?????? ????????? //??????? ???????????? ????? ????// ? ????????-

?? ??????????? ????? ??????????? ??????? LC.shutdown(0, true);LC

shutdown(l9 true); delay(300); LC.shutdown(0, false);LC.shutdown(l9

false); delay(300);. ??? ???????????????? ???: ???????? ???????????

????? ???????????, ??????? ?????, ????????? ??????????? ?????,

??????? ?????. ? ????? ?????? ??? ?????????? ???? ????? ??????.

??? ????????? ???????????? ????????? ?? ????????????? ????
???????? ??????? LC.setLed(); LC.shutdown(); LC.clearDisplayO;.
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???????????? ??? 4x4x4

??? — ?????????/?????????? ????????? ??????????, ?????????/
?????????? ?????????? ? ??????????? ?????? ? ??????? ?????? ?

??????????? ???? ??????????? ? ??????? ?????? ?? ?? ???????????

?????????.

????? ????????????? ? ????????????????, ?????????? ? ??????

??????????. ? ????????????? ?????????? ?????????? ???????? (??.

???. 2) ????????? ????? Arduino ? ?????? ???7219. ? ?????? ?????

????? ????????? ???? ? ?????????? ? ??? ?????????????? ??????? ?

?????????? ???????? ????? ? ???????? ????. ?????? ???? ???????-

?? ?????????????? ???????? ?????????? ? ?????????? ???????-

?? ??? ??????. ??? ??? ??????????? ? ??????????? ?????? ?????

????????????? ????????-??????????? ????????? 5x5x10 ??, ???-

???????? ? ?????????? 4 ??????? ?????. ? ??????? ???????????

?????????? ??????? ????????? ??? ?????? ????????? ???????.

?????????????? ????? ?????? ???? ????. ?? FTP- ??????? ???????

????? ????? ??? ????? ? ??????????? ? ??????????? ?? 2017 ??? ?

?????? 11.

II

//Arduino UNO

//????????? ??? LED ???? ?????? ???????????? ??????? 8*8, ?

???7219 //

#include «LedControl.h^Z/?????????? ?????? ??????????
int i=0;int j=O;int k=l;int n=l;

LedControl LC = LedControl(12911,10,2);// ??????? ?????? ?????? ???

2 ???????????

// ??? ???? ?????? 12-DIN 11-CLK 10-CS //

void setup()
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????? 6. ???????-???????????? ??????????

LC.shutdown(0, ????);//????????? ????????????????? ?????

LC.setIntensity(0,12);// ????????????? ????????????? ? 12 ??????

????? 0 ? 15

LC.clearDisplay(0);//o4MiuaeM ??????? 1

LC.shutdown(l, ??1$?);//????????? ????????????????? ?????

LC.setIntensity(l, 4);// ????????????? ????????????? ? 4 ??????

????? 0 ? 15

LC.clearDisplay(l);//o4HiuaeM ??????? 2

void loop()

{

IIIIIIIIIIIIIII ?????????? ????????? ???? ????????-

??? ///////////////////
for (i=0;K=7;i++) //???? ? ????? ??? ???????? ????????? ???????

{
for (j=0y<=7y++)

{

LC.setLed(l, i, j,l); LC.setLed(O, i, j, 1); delay (100);

}

}

/////////////// ??????? ???????????? ????? ????

////////////////////////
for o=oa<=4a++)

{

LC.shutdown(0, true);LC.shutdown(l, true); delay(300); LC.shutdown(0,

false);LC.shutdown(l, false); delay(300);

}

III IIIIIIIIIIII ?????????? ??????-?????????? ????

??????????? HI/?? ?
for (i=7;i>=0;i~) //???? ? ????? ??? ???????? ????????? ???????

{
for (j=7y>=0g--)
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???????????? ??? 4x4x4

LC.setLed(l, i, j,0); LC.setLed(O, i, j, 0); delay(50);

}

/////////////// ????????? ????????? ? ???????-

??? ??????????????? ///////////////////
for (i=0;i<=7;i++) //???? ? ????? ??? ???????? ????????? ???????

{
for (j=0a<=7a++)

{

LC.setLed(l, i, j,l); LC.setLed(0, i, j, 1);
if (i==l&j==7){delay(500);}
if (i==3&j==7){de!ay(500);}
if (i==5&j==7){delay(500);}
if (i==7&j==7){delay(500);}

for (i=0;i<=7;i++) //???? ? ????? ??? ???????? ????????? ???????

{
for (j=ou<=7a++)

{

LC.setLed(l, i,j,0); LC.setLed(O, i, j, 0);
if (i==l&j==7){delay(500);}
if (i==3&j==7){delay(500);}
if (i==5&j==7){de!ay(500);}
if (i==7&j==7){delay(500);}

}

/////////////// ????????? ????????? ? ??????????

? ?????? ??????????? ????? ///////////////////
for (k=l;k<=2;k++)//2 ??????? ?????????? ????????

{
for (i=0;i<=7;i++) //???? ? ????? ??? ???????? ????????? ???????

{

for(j=0y<=7y++)
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????? 6. ???????-???????????? ??????????

LC.setLed(l, i, j,l); LC.setLed(O, i, j, 1);

if(i==l&j==7){delay(100);LC.clearDisplay(0);LC.clearDisplay(l);}

if(i==3&j==7){delay(200);LC.clearDisplay(0);LC.clearDisplay(l);}

if(i==5&j==7){delay(300);LC.clearDisplay(0);LC.clearDisplay(l);}

if(i==7&j==7){delay(400);LC.clearDisplay(0);LC.clearDisplay(l);}

/////////////// ???????? ????????? ? ?????????? ?

?????? ??????????? ???? ///////////////////
for (k=l;k<=2;k++)//2 ??????? ?????????? ????????

{
for (i=0;i<=7;i++) //???? ? ????? ??? ???????? ????????? ???????

{
for 0=0y<=7y=j+2)

{

LC.setLed(l, i, j,l); LC.setLed(O, i, j, 1);

if(i==0&j==6){delay(300);LC.clearDisplay(0);LC.clearDisplay(l);}
if (i==l&j==6){delay(300);LC.clearDisplay(0); LC.dearDisplay( 1);}

if(i==2&j==6){delay(300);LC.clearDisplay(0);LC.dearDisplay(l);}

if(i==3&j==6){delay(300);LC.clearDisplay(0);LC.clearDisplay(l);}
if (i==4&j==6){delay(300);LC.dearDisplay(0); LC.dearDisplay( 1);}

if(i==5&j==6){delay(300);LC.dearDispIay(0);LC.dearDisplay(l);}

if(i==6&j==6){delay(300);LC.dearDisplay(0);LC.dearDisplay(l);}

if(i==7&j==6){delay(300);LC.dearDisplay(0);LC.dearDisplay(l);}

}

forO=ly<=7a=j+2)

{

LC.setLed(l, i, j,l); LC.setLed(O, i, j, 1);

if(i==0&j==7){delay(300);LC.dearDisplay(0);LC.dearDisplay(l);}

if(i==l&j==7){delay(300);LC.dearDisplay(0);LC.dearDisplay(l);}

if(i==2&j==7){delay(300);LC.dearDisplay(0);LC.dearDisplay(l);}
if (i==3&j==7){delay(300);LC.dearDisplay(0); LC.dearDisplay( 1);}
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if (i==4&j==7){delay(300);LC.dearDisplay(0); LC.clearDisplay( 1);}

if(i==5&j==7){delay(300);LC.clearDisplay(0);LC.clearDisplay(l);}

if(i==6&j==7){delay(300);LC.dearDisplay(0);LC.clearDisplay(l);}

if(i==7&j==7){delay(300);LC.clearDisplay(0);LC.clearDisplay(l);}

???? III III ???????????? ? ???????? ??????-

??? ? ?????????? ? ?????? ??????????? ?????

for (?=1;?<=2;?++)//2 ??????? ?????????? ????????

{
for (i=0;i<=7;i++) //???? ? ????? ??? ???????? ????????? ???????

{
for (j=0y<=7a=j+2)

{

LC.setLed(l, j, i,l); LC.setLed(O, j, i, l);LC.setLed(l, i, j,l); LC.

setLed(O,i,j,l);

if(i==0&j==6){delay(100);LC.clearDisplay(0);LC.dearDisplay(l);}

if(i==l&j==6){delay(100);LC.clearDisplay(0);LC.clearDisplay(l);}

if(i==2&j==6){delay(100);LC.clearDisplay(0);LC.clearDisplay(l);}

if(i==3&j==6){delay(100);LC.clearDisplay(0);LC.clearDisplay(l);}

if(i==4&j==6){delay(100);LC.dearDisplay(0);LC.dearDisplay(l);}

if(i==5&j==6){delay(100);LC.clearDisplay(0);LC.dearDisplay(l);}
if (i==6&j==6){delay( 100);LC.clearDisplay(0); LC.clearDisplay( 1);}

if(i==7&j==6){delay(100);LC.dearDisplay(0);LC.dearDisplay(l);}

}
for a=ia<=7a=j+2)

{

LC.setLed(l, j, i,l); LC.setLed(O, j, i, l);LC.setLed(l, i, j,l); LC.

setLed(O,i,j,l);

if(i==0&j==7){deIay(100);LC.dearDisplay(0);LC.dearDisplay(l);}

if(i==l&j==7){delay(100);LC.dearDisplay(0);LC.dearDisplay(l);}

if(i==2&j==7){deIay(100);LC.dearDisplay(0);LC.cIearDisplay(l);}
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if(i==3&j==7){delay(100);LC.cIearDisplay(0);LC.clearDisplay(l);}

if(i==4&j==7){delay(100);LC.clearDisplay(0);LC.clearDisplay(l);}

if(i==5&j==7){delay(100);LC.clearDisplay(0);LC.clearDisplay(l);}

if(i==6&j==7){deIay(100);LC.clearDisplay(0);LC.clearDisplay(l);}

if(i==7&j==7){delay(100);LC.clearDisplay(0);LC.clearDisplay(l);}

for (k=l;k<=2;k++)//2 ??????? ?????????? ????????

{
for (i=0;i<=7;i=i+2) //???? ? ????? ??? ???????? ????????? ???????

{
for (j=0y<=7y=j+2)

{

LC.setLed(l, i, j,l); LC.setLed(O, i, j, 1);

LC.setLed(l, i, j+1,1); LC.setLed(O, i, j+1,1);

LC.setLed(l, i+1, j,l); LC.setLed(O, i+1, j, 1);

LC.setLed(l, i+1, j+1,1); LC.setLed(O, i+1, j+1,1);

delay(250);LC.clearDisplay(0);LC.clearDisplay(l);

/////////////// ??????????????? ?????????/?????-
????? 4 ??? (?????) ??????????? ///////////////////

for (k=l;k<=20;k++)//20 ??????? ?????????? ????????

{

i=random(0,6)y=random(0,5);

LC.setLed(l, i, j,l); LC.setLed(O, i, j, 1);

LC.setLed(l, i, j+1,1); LC.setLed(O, i, j+1,1);

LC.setLed(l, i, j+2,1); LC.setLed(O, i, j+2,1);

LC.setLed(l, i, j+3,1); LC.setLed(O, i, j+3,1);

LC.setLed(l, i+2, j,l); LC.setLed(O, i+2, j, 1);

LC.setLed(l, i+2, j+1,1); LC.setLed(O, i+2, j+1,1);

LC.setLed(l, i+2, j+2,1); LC.setLed(O, i+2, j+2,1);

LC.setLed(l, i+2, j+3,1); LC.setLed(O, i+2, j+3,1);
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delay(random (100,250));

LC.clearDisplay(0);//o4HiuaeM ??????? 1

LC.dearDisplay(l);//o4HiuaeM ??????? 2

}

HillIlllIII III ?????? ????- ?????????/?????????-
??? III?? IIIIII IIIIII

intta

bll[32]={0,0,0,0,2,4,6,6,6,6,4,2,0,l,l,3,5,7,7,7,7,5,3,l,l,l,6,7,0,l,6,7}

intta

?2[32]={0,2,4,6,6,6,6,4,2,0,0,0?,0,1,1,1,1,3,5,7,7,7,7,5,3,7,6,7,6,1,0}

'

for (k=0;k<=31;k++)

{

LC.setLed(l, tabll[k],tabl2[k] ,1); LC.setLed(0, tabll[k],tabl2[k]

,l);delay(250);

delay(2000);
for (k=31;k>=0;k«)

{

LC.setLed(l, tabll[k],tab!2[k] ,0); LC.setLed(0, tabll[k],tabl2[k]

,0);delay(250);

delay(2000);

////////////////////////////??????? ?????? ????? ? ???-

?????? ?? ?????????//////////////////////////////////
for (k=l;k<=2;k++)//2 ??????? ?????????? ????????

{
for (i=0;i<=l;i++) //???? ? ????? ??? ???????? ????????? ???????

{
for (j=0y<=7u++)

{

LC.setLed(l, ij ,1); LC.setLed(0, ij ,1);
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delay(200);
for (i=0;i<=l;i++) //???? ? ????? ??? ???????? ????????? ???????

{

for0=0a<=7y++)

{

LC.setLed(l, i j ,0); LC.setLed(0, i j ,0);delay(50);
for (n=2;n<=6;n=n+2){LC.setLed(l, i+nj ,1); LC.setLed(0, i+nj

,l);delay(50);LC.setLed(l, i+nj ,0); LC.setLed(0, i+nj ,0);}

LC.setLed(l, i+6j ,1); LC.setLed(0, i+6j ,l);delay(50);

LC.clearDisplay(O);LC.clearDisplay(l);

}

11IlllI IIIIIIII ???????? ????? ????? ///////////////////
for (k=0;k<=15;k++)

{

i=random(0,4)y=random(0,4);i=2*iy=2*j;

LC.setLed(l, ij ,1); LC.setLed(0, ij ,l);de!ay(200); LC.

clearDisplay(O);LC.clearDisplay(l);

LC.setLed(l, ij+1,1); LC.setLed(0, ij+1 ,l);delay(100); LC.

clearDisp!ay(O);LC.clearDisplay(l);

LC.setLed(l, i+1 j ,1); LC.setLed(0, i+lj ,l);delay(75); LC.

clearDisplay(O);LC.clearDisplay(l);

LC.setLed(l, i+1 j+1,1); LC.setLed(0, i+1 j+1 ,l);de!ay(50); LC.

clearDisplay(O);LC.clearDisp!ay(l);

}
for (k=0;k<=20;k++)

{

i=random(0,4)y=random(0,4);i=2*iy=2*j;

LC.setLed(l, ij ,1); LC.setLed(0, ij ?); del ay (200);

LC.setLed(l, ij+1,1); LC.setLed(0, ij+1 ,l);delay(100);

LC.setLed(l, i+lj ,1); LC.setLed(0, i+lj ,l);delay(75);

LC.setLed(l, i+1 j+1,1); LC.setLed(0, i+1 j+1 ,l);delay(50);n++;

if(n>=5){delay(500);LC.clearDisplay(0);LC.clearDisplay(l);n=0;}
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IIIIIIIIIIIIIIIIIIIIIIIIIIIIII ??????? ?????????? //////

///////////////////////////
for (k=l;k<=8;k++)//8 ??????? ?????????? ????????

{
for (i=0;i<=l;i++) //???? ? ????? ??? ???????? ????????? ???????

{
for (j=ou<=7a++)

{

LC.setLed(l, ij ,1); LC.setLed(O, ij ,1);

delay(150);LC.clearDispIay(0);LC.clearDisplay(l);
for (i=0;i<=6;i=i+2) //???? ??? ???????? ????????? ???????

LC.setLed(l, i,i ,1); LC.setLed(O, i,i ,l);LC.setLed(l, i+l,i ,1); LC.

setLed(0, i+l,i ,1);

LC.setLed(l, i,i+l ,1); LC.setLed(O, i,i+l ,l);LC.setLed(l, i+l,i+l ,1);

LC.setLed(O,i+l,i+l,l);

}

delay(150);LC.clearDisplay<0);LC.clearDisplay(l);
for (i=0;i<=l;i++) //???? ? ????? ??? ???????? ????????? ???????

{
for (j=0a<=7a++)

{

LC.setLed(l, j,i ,1); LC.setLed(O, j,i ,1);

delay(150);LC.clearDisplay(0);LC.clearDisplay(l);
for (i=0;i<=6;i=i+2) //???? ??? ???????? ????????? ???????

LC.setLed(l, i,7-i ,1); LC.setLed(O, i,7-i ,l);LC.setLed(l, i+l,7-i ,1);

LC.setLed(O, i+l,7-i ,1);

LC.setLed(l, i+l,6-i ,1); LC.setLed(O, i+l,6-i ,l);LC.setLed(l, i,6-i

,1); LC.setLed(O, i,6-i ,1);

}

delay(150);LC.clearDisplay(0);LC.clearDisplay(l);
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for (i=6;i<=7;i++) //???? ? ????? ??? ???????? ????????? ???????

{
for a=0y<=7a++)

{

LC.setLed(l, ij ,1); LC.setLed(O, ij ,1);

delay(150);LC.clearDisplay(0);LC.clearDisplay(l);
for (i=0;i<=6;i=i+2) //???? ??? ???????? ????????? ???????

LC.setLed(l, i,i ,1); LC.setLed(O, i,i ,l);LC.setLed(l, i+l,i ,1); LC.

setLed(O,i+l,i,l);

LC.setLed(l, i,i+l ,1); LC.setLed(O, i,i+l ,l);LC.setLed(l, i+l,i+l ,1);

LC.setLed(O, i+l,i+l ,1);

}

delay(150);LC.clearDisplay(0);LC.clearDispIay(l);
for (i=6;i<=7;i++) //???? ? ????? ??? ???????? ????????? ???????

LC.setLed(l, j,i ,1); LC.setLed(O, j,i ,1);

delay(150);LC.clearDisplay(0);LC.clearDisplay(l);
for (i=0;i<=6;i=i+2) //???? ??? ???????? ????????? ???????

LC.setLed(l, i,7-i ,1); LC.setLed(O, i,7-i ,l);LC.setLed(l, i+l,7-i ,1);

LC.setLed(O, i+l,7-i ,1);

LC.setLed(l, i+l,6-i ,1); LC.setLed(O, i+l,6-i ,l);LC.setLed(l, i,6-i

,l);LC.setLed(0,i,6-i,l);

}

delay(150);LC.clearDisplay(0);LC.clearDispIay(l);

}

//////////////////// ??????? ?????? ????? ?????

???????? ??????? ?????////////////////

LC.clearDisplay(0);//o4HiuaeM ??????? 1
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LC.clearDisplay(l);//o4maaeM ??????? 2

}

//

//?????/

//

IIIIIIIIIIIIIIIIIIUIIIIIIIIIIIUIIIIIIIIIUIIIIIIIIIIIIUIIIIIIIIII
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????????-??????? ??????? «??????»

????????, ???????? ??????????? ???????? ????????? ?????, ??-

??????? ????????? ????????? ?????? ?????? ? ??????? ?????. ?? ??-

????? ???????? ???????????? ????? (???. 9). ?? ???????? ?????????

????????????? ??????? ????????? ?????????????????? ????, ?? ????-

??? ???????? ?????????? ????? ??? ???????? ?????.
????? ?????????? ???????? ?? ???. 10. ????? ?????? ?????????

?????????? ?????????????? ??????? ?? ?????? SB2 "?????" ??

????????? ??????? ???????? ????????????? ????? ?? ??????? ???-

??????? ???????. ??????????? ??????????? ??????? ???????? ???-

???????? SG90, ????????? ??????? ????? Arduino UNO. ??? ??????-

????? ?????????? ?????? ?????????? ????????? ?????????? ???????

????? ? ????????????. ??? ??????? Arduino UNO ????????? ???????

??????????? 6F22 ("?????", "??????" ??? ??????????? ? ????????

????? ????? 40 ??). ??????????? ????????? ? ??????? ?? ???????
????????? ??????????? ??.

???.9
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"????? ?????" F

MAiduinoUno

5V

?2 SG80 ?
???.10

?????????? ?????? ????????? (??????). ? ?? ?????? ????????? ??-

????? ???????????? ???? ???????? ??????? ? ???????????? (? ?????-

????????) ???????????? ????????????????? ????????. ??? ???-

?????? ???????? ????????? ????? 540 (?????? ??? "??????") ? 2235

??? (????? "?"). ?????? ????? ????????????? ???? ???? ???????? ??-

??????? ???????????? ? ????????? ?? 0 ?? 180 ????????. ???????-

????? ???? ????? ?????????? ?? ???????? ? ????? ?????????? ?? 15

?? 25 ?? (15000—25000 ???). ? ?????? ????????? ???????????? ??-

???????? 20000 ???, ?? ??????? ???????????? ???????????? ??????-

??. ??? ????? ? ?????? ???????? 33 ??????? ??????? ?? ????????

?????? ?????? ????????.

????, ? ????????? ????????? ?????? ?????? (??? tabl) ? ???????

????? ??????? ???????? ????? ? ?????????????? ? ????? ???????-

?????? ?????????. ?????? ???????? ??? ????????? ???? int, ?????-

?????? ? ?????? ????? ?? ?????? ???????? ? ??????. ?????? ??????,

????????, ???????? ????? "??????" ? ?????? ???????:

inttabl[10][10]={540,1410,1355,1795,2130,1960,1245,540,540,540,

????? ???????? ??? ?????????? ?, ? ? i ???? int. ?????? ?????????

?????? ???????, ?????? ?????????? ? ????? ??? ???????. ???????? i

?????????? ???????????? ????????? ???? ???????? ????????????, ??

???? ???????????? ????????? ??????? ????? ?????. ? ?????????

???? ??????? ???????????? ????? 7 ????? ??? ?????
—

pinMode(7,OUTPUT);, ? ??? ????????? ????????? ??? ??????????

???? — digitaIWrite(7,LOW);. ????? ???????????? ????? 12 ??? ????
—

pinMode(12,INPUT);.
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? ???????? ????? ?????? void loop() ???????????? ???????? ?????-

???? ????????? ?????? SB2, ????????? ????? ?????????????? ???

?? ?????????, ???????????????? ????????? ??? ???? ? ???????? ???-

?? ? ???????? ?????????? ??????? ??????. ??? ???????, ??? ?? ??-

???? 12 ???????????? ??????? ?????????? ???????
— if (digitalRead

(12)==HIGH) ?????????? ? ????????????? ????????? ???????? ?? ?

?? 9, ?????????? ?
— ???????? 0 ? ????????????? ????? ? 50 ?? —

{x=random (0,10);y=0;delay(50);}. ????? ???????, ????????? ??????

????????? ?? ??????? ???????? ?????. ???? ?????? ??? ?????????,

?????? if(y>=10){goto metka;} ?????????? ?? ?????????? ?? ??????

metka: ? ????????? ???? ?????????? ??????? ?????? ??? ????????-

??????? ?? ????? ??????? ??????????????.

? ?????????????? ????? ?????? ? ????? ?? 75 ?????????? ?? ????-

?? 7 ??????????? ??????????? ???????? ? ????????? ??? ??????-

??? ?????????? ????? ????????????? ? ??????????? ?????. ?? ???-

?????? ????????????????? ?????????? 20 ??. ?? ???? 75 ???????? ??-

?????? ????????????????? ????????? ????? ????? (20-75 ??). ?????

?????????? ? ??????????? ???? ???????? ?? ??????? ? ??????????

??????? ? ?????? ?? ??????? ????????? ?????.
? ?????????? ????? ????????? ?????????? ???????? ?????? ????

??????????? ??????? —

????????????? ?????? ???? ?? ??? ??????-

??? ? ??? ???????????, ?????? SB2 — ? ????????????? ?????? ????,

???????? ?? 1-1.

????????? ????? (??. ???. 9) ??????????? ?? ????? ?????????? 1

???????? 2...3 ?? ? ????? ????????? ???????? 7...8 ??. ? ??????

??????? ????????????? ????? ??? ???????????? 6. ??? ?????? ? ??-

????? ???????????? ?????-???????? ????????? ? ????????. ? ??-

?????? ??????? ?????????, ???????? ??????????? ????? ????????

????????? ????????????? ????????????? ?????????. ??? ? ??? ???-

????????? ???????? ??????? ????? ????? ??? ?? ?????????? ?? ??-

????? ?????? ??????? ? ??????? ????. ?????-??????? 2 — ?????-

???, ?????????? ? ??????? ?????????? ?? ????????. ?? ?????? ?

????????? ????????? ?????? ?????. ???????-????????? 3 ??????? ??

??????? ???????? ????????? ????????? 1 ...2 ? ?????? 50...60 ??. ???

???????? ? ??????? "??????????" ???? ? ?????????? ???????????

????????? 5 ???????????? 6. ? ???????, ? ???? ???????, ???????????
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K~s
y£

\

???. 11

???????????? ???????? 4 ?? ????????? ?????????. ??? ?? ????????
????? ????????? ?????????.

??? ???? ?????????? (???. 11) ????????? ?????? ??????????????

???????-??????? 1 ??????????? ???????. ??????? ?????? 3 ???????-

???? ?? ??????? ??? ? ???????? ?????? ??????? ?? ?????? ????????-

???? 6. ?? ??? ??????????? ?????, ????????? ??????????? ???????

4 ?? ??? ?????? ????????? ? ?????? SB2 5. ???????? ????????????

???????? ? ?????? 3 ??????????? ?????????, ? ??????? ????????

????? ???????? ????????????. ?????????????? ??????? ??????-

???? ?? ?????? ? ????????????? ?? ???????????? ? ??????? ????-

??? ?????????? ?????? ?????. ?? ????? ???????? ?????? ?????????

?? ???? ?????????? ?????? ??????????? ??????? 2. ??? ??????? ??

???????? ?????????? ?? ???????? ??????????. ?????? ?? ?? ???? ??-

????? ???????? ????.

??????????? ???????? ? ??????????? ????? ???????? ???????-??-

??????? ???????????? ?? ?????????? ???????????? ????? ??????? ?

?????? ????? ????????. ??? ????? ?????? ???? ? ?????? ?????? ???-

???? ???????? ?????? ??? ????? ???????? ?, ???????? ???????? ???-

????? ????????????? ?????????, ????????? ????????? ??? ??????

????? ???? ???????? ???????. ??? ??????? ??????? ?? ??????, ?? ????-

????????? ?????? ?????????.
???? ??? ????? ???????????? ??????.

227



????? 6. ???????-???????????? ??????????

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

?

//ArduinoUNO

//????????? ??? ?????????? ????????? — ?????????? //

11 IIIII11 III I 11 ??????? ???????????? ???? ? ????????????? ????????

//////////////////////////////////////////

///? ?????? ???

//2235 2180 2130 2070 2015 1960 1905 1850 1795 1740

//? ???? ??? ??

///1685 1630 1575 1520 1465 1410 1355 1300 1245 1190

II? ? ????????

///1135 1080 1025 970 915 860 805 750 710 675

// ? ? ?????? (??????)

///620 580 540

inttabl[10][10]={540,1410,1355,1795,2130,1960,1245,540,540,540,//

??????

540,1575,2235,1575,2235,540,1795,1355,2235,540,//????

???

1410,2235,1410,2235,540,2015,1795,1575,2235,540,//????

????

540,540,1300,1465,1630,1520,1025,1960,540,540,//??????

1190,1245,1355,1465,540,1520,1465,970,710,540,//???? ????

540,1575,2235,2070,2235,1850,1795,1520,540,540,//???????

540,540,2015,1355,1190,1905,2180,2235,540,540,//??????

540,540,1685,1465,1245,1465,1410,1960,1300,540,//???????

540,1575,750,915,710,540,1300,750,1355,540,//???? ???

540,540,1685,1465,1355,1465,2130,2235,540,540};//??????

//?????? ????

int x=0;int y=0;
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int i=l;//c4eT4MK,max ???????? ?????????? ???????????? ?????????

???? ????????

void setup()

{

?1????1?(79??????);//??????????? ????? ????????????

digitaIWrite(7,LOW);

pinMode( 12,INPUT); //?????? ???. 12 ????
— ??????? ???????????-

???/

void loop()

{
metka:

if (digitalRead (12)==HIGH) //???? ?????? ??????...

{x=random (0,10);y=0;delay(50);} //????????? ????? ??????????????

if(y>=10){goto metka;}//??????? ?????????? ?????? ??????????????

?? ?????? ??????? ??????

for(i=l;i<=75;i=i+l)

{

digitalWrite(7, HIGH);

delay Microseconds (tabl[x] [?]);//???????????? ????????

digitalWrite(7, LOW);

delayMicroseconds(10000-tabl[x] [?]);//???????????? ?????

delayMicroseconds( 10000);

}

?++;//??????? ?? ????????? ?????

//?????/

229
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????????? ????????? Next

????? ?????????? ???????? ?? ???. 12. ??? ???????? ????????-
??? ????????? ?? ??????????? VT1, ??????????? ???? ?? ?????????-

?? VT2, ????? Arduino UNO (?1), ?????? ?? ???7219 (?2) ? ????-

??????? ???????????? ????????? A3. ????? ?????????? ???????? ??

???. 13. ?????????? ????????? ? ??????? 5x7, ????? ?? ?????????

???? ????? ???????, ??? ???????????? ? ????????? HL12, ????????

?? ????? ???? ? ?????????? ???. ?????? ???????? ???? ????????????

?????, ?????
— ???? ??????????????. ???????????? ? ????? ?????-

?????? ? ?????????? ???????? ?? ???.14. ??? ???????? ??????? ????

?????????? ? ???????????? ????????? 16 ??? ? ??????? ? 32 ? ???-

???????? ???????.

????????? ???????????? VT1 ?????? ????????? ????????? ?? ??-

??????? ????????????????
— ?????????? ???????? R4. ????? ?????-

????? ?? ???? ??????????? ???????? ?????????? ??? ??? ??????????,

???????? ???????????? ???, ?????????? ?? ??? ??????????. ? ??-

???????? ???????? ???????????? ????????? HL1, ??????? ????????

????????? ?????????????? ?????? ??????????. ????????? ???????-

??? ?? ?????????? ??????????? VT2 "???????????" ?????????? ????

R1

10 ?

[7] R3 ? R5 ?

? 10 ?? 390 ?

?2 ??????! ? ???7219 A3 ???????????? *

?5?

???. 12
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????????? ????????? Next

??
???????????? ???????

!HL1

A2i

iHU

A3

?4!

?5

HL-

iHLj

HL1

HU

HL1

HLK

HL12

??:

HL1-

HLK

HL1!

HL11

HLK

HL1J

HL21

HL2

HL2

HL2

HL2( HL31

?? fa

HL2

HL2(

HL2<

HL3(

HL3

HL3

HL3

HL3

K1 K2 ?? K4 K5 ?? ?7

Puc.13

31
?

,0 21

:::'\ V32- '273 ?.'???.
U ?28-;' 23

24 20 ;;"i5 ,:1?;::??

?? ????? Arduino UNO. ???? ?????????? ????? ??????????? (???

?????????? ??????? ??????), ?????????? ???????????? ???? ????-

?????.

?????? ?????????? ?????? ?????????. ??? ????????? ?????????

??????: ??????????? ?????? ?????????? ???????? ??????? (?? ????-
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????? 6. ???????-???????????? ??????????

?? ??), ????????? ??????? ?????????? ?? ?????????? ?????? ? ???-

?????? ?????? ???????? ?????? 30 ??, ????? ???? ????????? ??

????????? ??????????, ????????? ?? ????????? ????????? ???????

(120...210 ??) ? ??????????????? ????? ????? ???????????? ?????.

??????? ????????? ????????? ?????????? ??????-??????????, ?

??????? ???????? ?????????? ???????????, ?????????? ? ??????

????? ????? ???? ?????????. ?????? ?????? ??? ?????? ????, ??????-

??? ?? ?????? ?????????? ???????????: ???????? ????, ?????????.

?????? ?????????? ?????? ?????? ????, ????????? ?????? —

???????

??? ? ???. ???????????? ??????????? ? ?????????? ? ?? ?????????

??? ??????? LC.setLedQ ???????? ??????? ? ???. 14.

? ??????????

i

j

1

0

0

2

0

1

3

0

2

4

0

3

5

0

4

6

1

0

7

1

1

8

1

2

9

1

3

10

1

4

11

2

0

13

2

2

14

2

3

15

2

4

16

3

0

17

3

1

18

3

2

19

3

3

? ??????????

i

j

20

3

4

21

4

0

22

4

1

23

4

2

24

4

3

25

4

4

26

5

0

27

5

1

28

5

2

29

5

3

30

5

4

31

6

0

32

6

1

33

6

2

34

6

3

35

6

4

? ?????? ???????? ?????? ???????????? ??????? 24 ????????? ???

?????????.

????? ?????????? ???????? ??????? ????????????? ?????????? ?

??????? ????????????? ? ??????. ?????? #include «LedControl.h» ? ??-

???? ?????? ????????? ?? ????????????? ????????????? ?????? ?????-

?????. ?????? LedControl LC = LedControl(12,11,10,1); ??????? ? ???-

?????? ?????? ?????? ??? ?????? ??????????. ????????? ? ??????? ??-

???? ?????? ??????? ????? ? ?????????????? ??????? ??????????? ?

??? ?????? ?????? ?? ???721. ?????? —

???? DIN, ?????? —

????

CLKC, ?????? —

???? CS. ????????? ???????? ????????? ????? ??????-

?????? ??????????? (? ????? ??????? ?? ????). ????? ???????, ???-

?? ???????????? ?? ??? ?????? ????? Arduino UNO ?? ?????? ???????.
????? ???? ??????? LC.shutdown(0, false);, ??????? ????????? ??-

??????? ??? ??????? 0 (????????? ?????????? ? 0 ? ????????????? 7)
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????????? ????????? Next

?? ?????? ???????? ???????, LC.setIntensity(0,12); —

?????????????

??????? ???????? ? 12 ?????? (??????? ??????? ??????? ?? 16 ???????
? ?????????? ?? 0 ?? 15 ?? ???????????). ??????? LC.clearDisplay(O);
??????? ?????, ????? ??? ??????? ??????? ??? ??????? 0. ??? ???-

??????? ????????? ????????? ??? ??????????.

? ???????? ????? ????????? ????? ?????? 30 ?? (???????

delay(30);) ?????????? ? ????????????? ????????, ?????????? ? ??-

???? ?? ??? — x=anaIogRead(A0);. ??? ?????????? ???????? ?? 150

?? 650 ?? ??????? if() ??????????? ??????? ??????? ??????????

LC.setIntensity(0,10); (???????? 10) ? ?????????? ???????? ????????

j. ??? ?????????? ??? ???????? 14 ?????????? ????? ???? ???????-

?? —

?????????????????? ?????? LC.clearDisplay(O); for

(n=0;n<=18;n=n+2) {LC.setLed(O, tabl[k][n] ,tabl[k][n+l],l);} ?????-

?? ????????? ? ???????? ?????????? ?? ??????????? ??????? ????-

?? ???????. ??????? i ??? ?????????? ???????? ? ???? ?? ??????? if

(i==5) ?????????? ????????? ????? ?????? ? ???????, ???????????

????????????? ???????????? ???????? ?????????.

????????? ??????? ?????? ?? ???7219 ???????? ?? ???. 15. ???-~
??? ??? ????????? ? ??????? ??????????? ??????? ?? ???. 16. ?????

? ??????????? ??????????, ??????? ???????? ???. 17. ?? ?????? —

????????????? ???????? 5 ???????? 3 ? ????????? 50x110 ?? ??-

???.15
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????? 6. ???????-???????????? ??????????

", ?—....... *\~*^3sT
*

'

"?"—?- ?\*~

?? ?

???. 16

???.17
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????????? ????????? Next

?????? ?? ??????? ??????? ??????????. ?? ???????? ??????? ?????-

??? ???????? ?????????? 9, ??????????????? ???. 16. ????? ????-

????, ? ????? ??????????? ????????? ??? ?????? ???????????.

????? ?????? 3 ?????? ?? ????? 2, ???????????? ? ????????? 1, ??-

????? ??????????? ?? ???? ?? ?????????, ??? ? ????????. ?????????

1 ? ???????? 5 ??????? ????? ?????. ??? ???????? ????????? ? ???-

?? ????????? ??????? ? ?????? ????????? ??? ???????? ??????, ??-

??????????? ?? ????????????? ???????. ??? ??????????? ? ???-

?????? ?????? ?????????.

??????? ????????? ?????? ??????? ?????????????. ?? ???????

?? ???? ?????????? ??????? ?????? 8 ? ???? ???????-?????????-

???? 7 (??????? ???????? ?? ??????? ?? ??? ?????). ???????? 7 ???-

????? ? ????????? ? ????????? ??????? ? ???? 6, ?????????? ???-

??? ???????? ? ?????? ?????? 8. ??? ????????? ?? ??????? ???,

????? ? ????????? ??????? ?????????? ?? ????????? 5. ??? ???????-

??? ? ??????? ?? ???7219 ???????????? ?????? 4 ? ?????? ??????-

??? ??????? ?? ???????.

? ???????????? ?????????? ????????? 34 ??. ??????????? ????-

?????? ??????? ???????? ???????? ? ??????? ??????? ????????? 10

??, ???????? ????15?10-?4-?5. ??????? ??????????? ???????-

????, ?? ??????????? ????, ???????? ?? ????????? ????? ?? ????-

????? ???? ???????????? ??????????: ? ?????????? ????? ??????????

??????????? ????? ??????????????. ??????? "??????" ???????????

????????????? ???????? ?? ????. ?????? ????? ??????????? ???-

??? ????????? ???????, ????? ???????? ?????????? ????? ???????-

??? ????.

??????? ??????????? ???? ??????????? ??????????? ??????? ???-

??? (??? ?????) ????????????, ? ????? ??????. ????????? ????????-

??? ? ????????, ?? ??????? ??? ????????????, ????? ????????? ?

?????? ????. ??? ??????? ??? ?????????? ????????? ???????? ?????-

?????? ? ????????????. ??????? ??? ?????????? ??? ????????????

??????? ?? ???. 18, ? ? ???????? — ?? ???. 19.

?????????? ?? ???????? ????????? ? ????????? ???????. ?????-

?? ? ????????? ????????? ?????? (? ??????????? ??????????) ????-

???? ??????? ?????????? ?? ???. 18 (??? ??????? ????? ?? ???. 16) ?

??????? ????? ?????? ?????. ????? ????????? ?????? (??????) ?????-
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????? 6. ???????-???????????? ??????????

???. IS

???.19
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????????? ????????? Next

????. ??????? ??? ????? ? ?????? ??????? ? ???????? ????? ?????.

?????????? ????????? ???? ???????????? ??? (???????). ????? ??-

?????? ?????? ??? ?????? ?????? ???????????, ??????? ????? ?? ???-

?????? ???????? ? 2...3 ??. ????? ????????? ?????? ???-???????, ?

????? ???????? ????? ? "??????", ? ?. ?. ??? ??????????????? ????-

??? ?????????. ??????? ?????????, ??? ?????????? HL12 ???.

?????? ?????????? ????? ?? ?????????????????? ?????????

?????????? ???????? ???????? ??? ?????????? ????? USB-??????.

?????????? ????? ?????????? ?????? ???????????? ?????????? ???-

???????? ??????? ? ???????????? ??? ????????? ? ?????????? ??

????? ????????????? ??????.

????? ??????????? ??????????? ????.

IIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

II

//ArduinoUNO

//????????? ??? ?????????? ????????? ?????? ???????????? ???????

8*8,????7219 //

#include «LedControl.hV/?????????? ?????? ??????????
int x=0;int i=0;int k=l;int n=l;int j-l;
bit tabl[24][20]={0,l,l,2,l,l,l,0,0,3,l,3, 0,0,2,0,0,4,3,4,

,1,1,0,0,3,1,3,0,2,2,2,1,4,2,4,

,1,1,0,0,3,1,3,0,2,2,0,0,4,2,4,

,1,1,0,0,3,1,3,0,0,2,2,1,4,3,4,

,1,1,0,0,3,1,3, 0,0,2,0,1,4,2,4,

,1,1,0,0,3,1,3, 0,2,2,2,0,4,3,4,

,1,1,0,0,3,1,3, 0,2,2,0,0,4,2,4,

,1,1,0,0,3,1,3, 0,0,2,2,1,4,3,4,

3,1,3,2,4,1,3,0,2,3,3,3,2,2,4,2,2,4,4,3,

3,1,3,2,4,1,3,0,2,3,3,3,2,0,4,0,4,4,1,3,

3,1,3,2,4,1,3,0,2,3,3,3,2,2,4,2,2,4,4,3,

3,1,3,2,4,1,3,0,2,3,3,3,2,0,4,0,5,3,3,4,

0,1,1

0,1,1

0,1,1

0,1,1

0,1,1

0,1,1

0,1,1

1,2,1

1,2,1

1,2,1

1,2,1

1,2,1

1,2,1

1,2,1
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????? 6. ???????-???????????? ??????????

5,1,5,2,6,1,5,0,5,3,6,3,4,0,6,2,4,3,5,4,

5,1,5,2,6,1,5,0,5,3,6,3,4,0,6,0,4,4,5,4,

5,1,5,2,6,

5,1,5,2,6,

5,1,5,2,6,

5,1,5,2,6,

5?,5,2,6,

5,1,5,2,6,

??,3,2,4,

3,1,3,2,4,

3,1,3,2,4,

,5,0,5,3,6,3,4,2,6,0,4,3,5,4,

,5,0,5,3,6,3,4,0,6,2,4,4,5,4,

,5,0,5,3,6,3,4,2,6,2,4,4,5,4,

,5,0,5,3,6,3,4,2,6,0,4,3,6,4,

,5,0,5,3,6,3,4,0,6,0,4,4,5,4,

,5,0,5,3,6,3,4,2,6,2,4,3,6,4,

,3,0,2,3,3,3,2,2,4,0,2,4,4,3,

,3,0,2,3,3,3, 2,0,4,0,4,4,1,3,

,3,0,2,3,3,3,2,2,4,0,2,4,4,3,

3,1,3,2,4,1,3,0,2,3,3,3,2,0,4,0,5,3,3,4};//??????-??????? ???

???????? ??? ?????????

LedControl LC = LedControl(12,11,10,1);// ??????? ?????? ??????

??? 1 ??????????

// ??? ???? ?????? 12-DIN 11-CLK 10-CS //

void setup()

{

pinMode(A0, INPUT); // ??????????? ???????/

LC.shutdown(0, ????);//????????? ????????????????? ?????

LC.setIntensity(O, 0);// ????????????? ????????????? ? 0 ??????

????? 0 ? 15

LC.clearDisplay(0);//o4HiuaeM ??????? 1

void loop()
{

x=analogRead(A0);
if (?<=650)//???? ???????? ?????? ???????...

{

if(x>=150&x<=450){LC.setIntensity(0,10)?^+4;}//???? ??????

???????...
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????????? ????????? Next

if(x>450&x<=550){ LC.setIntensity(0,3)y=j+3;}//e<y»i ?????? ????-

???...

if(x>550){ LC.setIntensity(0,0)y=j+2;}//eoiH ?????? ??????...

if 0>=14)//??????? ????? ???? ?????????

{

k++; i++y=l;LC.clearDisplay(0);//o4Hin,aeM ??????? 1

if (i==9){k=random(0,24);i=l;}if (k==23){k=0;}// ??????? ?????????-

?????? ????? ????? ?????

for (?=0;?<=18;?=?+2)//????????? ??????? ????? ???? ?????????

{

LC.setLed(O, tabl[k][n] ,

delay(30);

//?????/

//

Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
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????? 6. ???????-???????????? ??????????

?????? ??????????

?????????? ????????? ? Arduino Uno ??????????????? ??????-

?????????? HC-SR04 (???. 20) ????????? ??????????? ??????????,
???????? ??????????? ???????? ?????????? ?????. HC-SR04 —

????

?? ????? ???????????????? ? ????????? ????????, ?? ????????? ??-

?????? ?????????? ?? ??????? ? ????????? ?? 2 ?? 400 ??. ? ????????-

???? ??????????? ? ??? ??????? ????? ??????????? ????????? ???-

??????? ?? ??????????? ?? ??????. ?????? ????? ????????? ??????-
?? ? ??????? ?????????. ??????? ??? ??????????? ??????? ??

???. 21. ??????? ?????????? ????? ??????? ? ???????????? ?? 5 ??

45 ?? ????? ??????????? ???? ???????? ??? ????????? ??? ??????.

? ?????????-?????? ???????? ???? ????????? ?????? ???????????:

????? ????, ?????????, ???????, ??????? ? ?????. ??????? ???-

??????, ????? ????????? ????? ??????? ??????.

????? ?????????? ???????? ?? ???. 22. ?????? ?? SR04 ????? ????-

?? ??????. ??? ?? ??? Vcc ? Gnd —

??? ?????? ???????, ? ??? Trig ?

Echo — ???????? ???? ? ????? ??????????????. ??? ?????????? ??-

??????? ?????????? ?? ???? Trig ?????????? ?????? ???????????

??????? ????????????? ????? 10 ???. ?? ????? ???????? ?????? ??-

?????? ? ???????????? ????? ????? ????? ?????????????? ????????

???. 20
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?????? ??????????

???. 21

???????? 40 ???. ????? ?????? ??????????? ??????? ?? ?????? Echo

??????????? ???????, ???????????? ???????? ??????????????? ???-

??????? ?? ???????, ?? ???????? ????????? ??????. ????????? ??-

????????? ??????? ????????????? ???????? ?? ????? ??? ?????

7...12?.

EL1-EL3 5039R2G3B2C-ESB

???.22
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????? 6. ???????-???????????? ??????????

50 ??, ??? ??????? ?? ???????? ????????? ??????? ????????. ??????-

????????? ? ?????? ? ??????? ??????? ??? ?????? ????? ??????? —

????? 8 — ??? ????? ? ????? 9 — ??? ????. ?????????? ??????? ??

?????????? ELI—EL3 ????????? ????? ??????????? VT1—VT3. ????-

?????? ?????? ??? ?????????? ????????????? ??????????? ?? ??-

????? 10, 11, 12 ????? Arduino Uno.

????? ? ?????? ?????????. ? ???????? ????? ??????????? ?????-

???. ?????? 100 ?? ?????????? ???????? ?????????? ?? ???????????-

???? ????????? ??????, ????????? ??? ? ??????????, ?????????? ?

?????????? ?????????? ? ????????? ??????? ?? ????????? ????-

??????????? ??????????? (?????????? ???????????). ???????

digitalWrite(trigPin9 HIGH); delayMicroseconds(15); HdigitalWrite(trigPin,

LOW); ????????? ??????????? ??????? ??? ??????? ?1. ?? ?????-

?? pulseln() ??????????????? ???????? ???????????? ??????? ?? ???-

?????? ????? ??? ?????? ??????? (HIGH ??? LOW). ????????, ????

?????? ?????????? ????????? HIGH
, ??????????????? ??????? ??-

?? ?? ????????? ????? ?? ???????? ??????? ??????? (HIGH). ??? ???

????????? ?????????? ???????-??????, ??????? ????? ??????????,

????? ??????? ??????? ???????? ?? ?????? (LOW). ????????? ?????-

??????? ? ?????????????. ??????? pulselnQ ????? ??? ?????????:

???????????? ??? ????? ??????, ??? ?????????? ???????, ???????-

????? ???????? ??????? (?? ????????? 1000 ??). ????? ???????, ??-

????? x=pulseIn(echoPin, HIGH,4000); ???????? ?????????: ??????-

??? ???????????? ??????? (?????????? ?) ? ??????? ??????? ?? ??-

???? echoPin (????? ????? 9) ? ?????????? ?????????? ? ???????? 0

???? ?????? ?? ???????? ? ??????? 4 ??. ??????? xl = ? / 58; ??????-

??? ?????????? ???????? ???????????? ? ??????????. ???????, ??-

?????????? ? ??????? if() ?????????? ????????? ??????????? ? ??-

????????? ?? ?????????? ?? ??????. ????????, ????????? ??????

if(xl<=55&xl>=45){digitalWrite(10, HIGH);digitalWrite(ll,

HIGH);digitalWrite(129 HIGH);} ?????????? ???: ???? ?????????? ??

?????? ?????? ??? ????? 45 ??, ?? ?????? ??? ????? 55 ?? ??????-

???? ??? ?????????? ?? ?????????? ?????? ???????.

????? ? ??????????? ???????????. ?? ?????? — ?????????????

????? ?? ????. ??????????, ?????? ? ????????? ??????????? ????-

??????? ?? ?????? ?????. ??? ???? ????????? ? ?????? ????????-
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?????? ??????????

???? ????????? ??????????????? ?????????. ?????? ? ??????????

?????? ? ??????? ?????????. ????????? ? ??????????? ?????????

?? ???????? ???????????? ?????, ??????? ????????? ?????? ?????.

????????? ????????? ???, ?2-23, ???????????
— ????? ????-

?????? ????????? n-p-?. ?????????? — ????? ?????????? ????-

??????? ? ????? ??????? ??? ??????????? ? ?????? ??????, ?? ???-

??, ??? ?? ????????? ??????????? ?????????? ??????????? ????

???????????. ??????????? ????? ???? ?????? ???? ???????????-
???. ??? ??????? ??????????? ????? ????????? ??????? ???? ????-

???, ? ??? ????? ? ??????????????????? ??????????? 7... 12 ? ? ??-

?????? ????? ?? 300 ??.

??????????? ???????? ? ????????????? ????????? ??? ?????????

???????? ?????????? ??? ???????????? ????????????.

????? ??????? ???????? ????.

IIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

?

//ArduinoUNO

//????????? ??? ??????????????? ???????
— ?????????? ???????????

RGB//
const int echoPin—9;

const int trigPin=8;

unsigned int x,xl;

void setupO

pinMode(trigPin, OUTPUT);

pinMode(10, OUTPUT);// "??????? ?????"

pinMode(ll, OUTPUT); //"??????? ?????"

pinMode(12, OUTPUT); //"????? ?????"

pinMode(echoPin, INPUT);

digital\Vrite(trigPin, LOW);
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????? 6. ???????-???????????? ??????????

digitalWrite(10, LOW);

digitalWrite(ll,LOW);

digitalWrite(12, LOW);

void loop() {

digitalWrite(trigPin, ???);//????????? ????? ? ??????? 15 ???????-

????

delayMicroseconds( 15);

digitalWrite(trigPin, LOW);
x = pulseIn(echoPin, ???,4000);//??????? ???????????? ?????????-

?? ??????? ? ???????????? ? 4 ??

xl = ? / 58;//????????? ?? ?????? ? ???????????

if(xl<=55&xl>=45){digitalWrite(10,HIGH);digitalWrite(ll,

HIGH);digitalWrite(12, ???);}//??????? ????????? ???? ??????????

???????????

if(xl<=45&xl>=35){digitalWrite(10,LOW);digitalWrite(ll,

LOW);digitalWrite(12, LOW);}//ycjiOBne ?????????? ???????????

if(xl<=15&xl>=5){digitalWrite(10,HIGH);digitalWrite(ll,

LOW);digitalWrite(129 LOW);}//??????? ????????? ??????? ???????-

???

if(xl<=25&xl>=15){digitalWrite(ll,HIGH);digitalWrite(10,

LOW);digitalWrite(12, LOW);}//??????? ????????? ??????? ??????????

if(xl<=35&xl>=25){digitalWrite(12,HIGH);digitalWrite(10,

LOW);digitalWrite(ll, LOW);}//yc?o??e ????????? ????? ??????????

delay(100);// ????????? ????????

//????? /
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