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#D98<E?B6<9 

%1>@=8: A>45@68B 7040=8O 4;O ;01>@0B>@=KE @01>B, 8<5NI8E F5;LN 
1>;55 3;C1>:>5 87CG5=85  48AF8?;8=K, A8AB5<0B870F8N 8 70:@5?;5=85 
?>;CG5==KE 7=0=89 8 ?@0:B8G5A:8E C<5=89. "= ?@54=07=0G5= 4;O 
C3;C1;5=8O 8 @0AH8@5=8O B5>@5B8G5A:8E 8 ?@0:B8G5A:8E 7=0=89; 
D>@<8@>20=8O C<5=89 8A?>;L7>20BL A?5F80;L=CN, A?@02>G=CN ;8B5@0BC@C. 
� =5< A>45@60BAO <5B>48G5A:85 C:070=8O ?>  2K?>;=5=8N ?@54;>65==KE 
7040=89  8 A?8A>: ;8B5@0BC@K, =5>1E>48<>9 4;O 87CG5=8O 48AF8?;8=K. 
 

 9FB8<K9E><9 G>4;4A<O > 6OCB?A9A<N ?45BD4FBDAOI D45BF 

•   � 2K?>;=5=8N @01>BK =5>1E>48<> ?>43>B>28BLAO 4> =0G0;0 70=OB8O 2 
;01>@0B>@88. 
•   #><8<> 40==>3> <5B>48G5A:>3> ?>A>18O @5:><5=4C5BAO 8A?>;L7>20BL 
4>?>;=8B5;L=CN ;8B5@0BC@C 8 :>=A?5:B ;5:F89. 
•   #@8 ?>43>B>2:5 =5>1E>48<> ?@>4C<K20BL >B25BK =0 :>=B@>;L=K5 2>?@>AK. 
•   � 2K?>;=5=8N @01>BK 4>?CA:0NBAO B>;L:> ?>43>B>2;5==K5 ABC45=BK. 
 

#D46<?4 BHBD@?9A<O BFK9F4 B ?45BD4FBDAB= D45BF9 
�01>@0B>@=0O @01>B0 ?@54AB02;O5B A>1>9 =51>;LH>5, => 2?>;=5 70:>=G5==>5 
CG51=>5 8AA;54>20=85. "BG5B > ;01>@0B>@=>9 @01>B5 O2;O5BAO 4>:C<5=B><, 
>B@060NI8< @57C;LB0BK 2K?>;=5==>3> 8AA;54>20=8O A <0:A8<0;L=>9 ?>;=>B>9 8 
>1J5:B82=>ABLN. 
� >D>@<;5=8N B5E=8G5A:>9 4>:C<5=B0F88 ?@54JO2;ONBAO 548=K5 B@51>20=8O. 
 � >?@545;5==>9 <5@5 MB8< B@51>20=8O< 4>;65= C4>2;5B2>@OBL 8 >BG5B > 
;01>@0B>@=>9 @01>B5. 
 

&D95B64A<O > BHBD@?9A<N BFK9F4 
"BG5B 4>;65= 1KBL 2K?>;=5= =0 1C<035 AB0=40@B=>3> @07<5@0 (D>@<0B �4) A 
?>;O<8 ?> >158< AB>@>=0< B5:AB0.  0B5@80; >BG5B0 4>;65= 8<5BL G5B:CN 

@C1@8:0F8N, :064K9 @0745; =5>1E>48<> A=0148BL 703>;>2:><. 
#@8<5@=K9 A>AB02 >BG5B0 ?> ;01>@0B>@=>9 @01>B5: 
F5;L @01>BK; 
?>@O4>: 2K?>;=5=8O ;01>@0B>@=>9 @01>BK; 
?@8=F8?80;L=K5 M;5:B@8G5A:85 AE5<K 8 (8;8) AE5<K A>548=5=89; 
?5@5G5=L ?@81>@>2 8 >1>@C4>20=8O A C:070=85<; 
B01;8FK M:A?5@8<5=B0;L=KE 8AA;54>20=89 8 2K?>;=5==KE 2KG8A;5=89; 
4803@0<<K 8 3@0D8:8 E0@0:B5@8AB8: DC=:F8>=0;L=KE 7028A8<>AB59; 
2K2>4K 8;8 >D>@<;5==K9 @57C;LB0B ?@>45;0==>9 @01>B5. 
 

#$����� &Е)!��� �Е�"#�%!"%&� #$� �/#"�!Е!�� 
���"$�&"$!/) $��"& 

      � =0G0;5 A5<5AB@0 :064K9 ABC45=B �"���! 2=8<0B5;L=> 7=0:><8BLAO A 
=0AB>OI8<8 ?@028;0<8 8 @0A?8A0BLAO 2 6C@=0;5 CG5B0 8=AB@C:B060 ?> B5E=8:5 
157>?0A=>AB8. 
%BC45=B "�/��! 2K?>;=OBL A;54CNI85 ?@028;0: 
1.       #@8 A1>@:5 F5?8 8A?>;L7>20BL ?@>2>40 A 8A?@02=>9 87>;OF859.   
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2.       �:;NG0BL 8AB>G=8:8 ?8B0=8O (?>4020BL =0?@O65=85 =0 AE5<C) B>;L:> ?>A;5 
?@>25@:8 F5?8 ?@5?>4020B5;5<. 
3.       #@8 ?@>2545=88 ;N1KE 87<5=5=89 2 AE5<5 >B:;NG09BL 8AB>G=8: ?8B0=8O. 
4.       "B:;NG8BL ?8B0=85 ?> 7025@H5=8N 87<5@5=89. 
5.       �C@8BL 2 ;01>@0B>@88, =0E>48BLAO 2 25@E=59 >45645 8;8 3>;>2=KE C1>@0E. 
#> 2A5< 2>7=8:0NI8< 2>?@>A0< ABC45=B0< A;54C5B >1@0I0BLAO : ?@5?>4020B5;N. 
�0 ?>@GC >1>@C4>20=8O ABC45=BK =5ACB <0B5@80;L=CN >B25BAB25==>ABL. 
 
 

 

'>4;4A<O > BJ9A<64A<N CD4>F<K9E><I D45BF 

"F5=820=85 8=48284C0;L=KE >1@07>20B5;L=KE 4>AB865=89 ?> @57C;LB0B0< 2K?>;=5=8O 
?@0:B8G5A:8E @01>B ?@>872>48BAO 2 A>>B25BAB288 A C=825@A0;L=>9 ?OB810;;L=>9 H:0;>9.  

 

#@>F5=B @57C;LB0B82=>AB8 (?@028;L=KE 
>B25B>2) 

�0G5AB25==0O >F5=:0 8=48284C0;L=KE 
>1@07>20B5;L=KE 4>AB865=89 

10;; (>B<5B:0) 25@10;L=K9 0=0;>3 
90 3 100 5 >B;8G=> 
80 3 89 4 E>@>H> 
70 3 79 3 C4>2;5B2>@8B5;L=> 
<5=55 70 2 =5C4>2;5B2>@8B5;L=> 

 

 

�>;8G5AB2> G0A>2 =0 >A2>5=85 ;01>@0B>@=KE 70=OB89 3 6 G0A>2 
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�45BD4FBDA4O D45BF4 №1 

«"F?48>4 CD<>?48AB7B CDB7D4@@AB7B B59EC9K9A<O @<>DB>BAFDB??9DB6» 
 

*Е�0 $��"&/: HBD@<DB64FP =02K:8  ?@0:B8G5A:>9 @01>BK ?> >B;04:5 #", 
0=0;87C 8 =0E>645=8N >H81>: 2 B5:AB5 ?@>3@0<<K 0 B0:65 8E :>@@5:B=><C 
CAB@0=5=8N. 

 �K?>;=5=85 40==>9 @01>BK A?>A>1AB2C5B D>@<8@>20=8N A;54CNI8E 
:><?5B5=F89: "�-6, "�-7, "�-8, "�-4, #� 2.2, #� 2.4 

�N465B 2@5<5=8 2K?>;=5=8O @01>BK - 6 G0A>2. 
)B8 D45BFO 

1) ПB6FBD5A85 F5BD5F8G5E>8E BEAB6 (6 C4D4E, 6748@BCDB65D>4). 
   - 'B> B0:>5 2=5H=OO 181;8>B5:0 8 A?>A>1K 55 ?>4:;NG5=8O (?@8<5@). 
   - �0: >D>@<8BL 8 ?@8<5=8BL <0:@>:><0=4C 2 B5:AB5 ?@>3@0<<K (?@8<5@). 
  - ':070BL A?>A>1K >D>@<;5=8O :><<5=B0@852. 
2)  #D4>F<K9E>4O K4EFP 
- 70?CAB8BL >B;04G8: 0??0@0B=>9 ?;0BD>@<K Arduino  (O7K: %/%++) 8 703@C78BL A:5BG  
?@>3@0<<K ?0O;L=>9 AB0=F88 solderingstation.ino, 2 :>B>@K9 =0<5@5==> 2=5A5=K >H81>G=K5 
AB@>:8. 

-  #@>:><<5=B8@>20BL @01>BC ?@>3@0<<K, 8A?>;L7CO >?8A0=85 DC=:F89 @01>BK 
684:>:@8AB0;;8G5A:>3> M:@0=0 LiquidCrystal.h 8  AB0=40@B=K5 D-8. 
- !09B8 8 8A?@028BL >1=0@C65==K5 >H81:8 (Verify/Compile). 
3) "HBD@<FP D9;G?PF4FO < ;4M<F<FP D45BFG. 

 

 #5@5G5=L CG51=KE 8740=89, �=B5@=5B-@5AC@A>2, 4>?>;=8B5;L=>9 
;8B5@0BC@K 

"A=>2=K5 8AB>G=8:8:  

1.  8:@>?@>F5AA>@=0O B5E=8:0 �.�. �C78=,  .�. �02>@>=:>2.  : 
�:045<8O  20133 7874 AB5@ 

�>?>;=8B5;L=K5 8AB>G=8:8:  

1. *<HDB6O9 GEFDB=EF64 < @<>DBCDBJ9EEBDAO9 E<EF9@O �. �. 
�4?459>B6  .: #DBE69M9A<9, 2008. 

#@>3@0<<=>5 >15A?5G5=85 8 �=B5@=5B-@5AC@AK: 

1. �=B5@=5B-C=825@A8B5B 8=D>@<0F8>==KE B5E=>;>389 (�!&'�&.@C): 
www.intuit.ru 

2. �;3>@8B<870F8O 8 ?@>3@0<<8@>20=85 : 'G51=>5 ?>A>185 / %.�. 

�0=F540;. -  .: �� ("$' : !�& �!($�- , 2013. - 352 A.: 8;.; 

60x90 1/16. - (#@>D5AA8>=0;L=>5 >1@07>20=85). (?5@5?;5B) ISBN 

978-5-8199-0355-1(M;5:B@>==0O 181;8>B5G=0O A5BL ZNANIUM.COM) 

3. http://www.knigafund.ru/books/106073 
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4. http://www.ozon.ru/context/detail/id/17981415/ 

5. http://madelectronics.ru/book/shemotehnika/index-2.htm 

6.  http://madelectronics.ru/book/shemotehnika/index-2.htm  

7.  8:@>?@>F5AA>@=K5 A8AB5<K (-;5:B@>==K9 @5AC@A) : M;5:B@>=. 
CG51. ?>A>185 / ". �. !5?><=OI89, �. �. �59A>2, �. �. %:>B=8:>2, 
 . �. %028F:0O.3 �@0A=>O@A: : �#� %(', 2009.  
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#@8;>65=85 1 

!5>1E>48<K5 A2545=8O >1 �@4C8=> 

/7K: ?@>3@0<<8@>20=8O 4;O 0??0@0B=>9 ?;0BD>@<K Arduino O2;O5BAO 

AB0=40@B=K< C++ (8A?>;L7C5BAO :><?8;OB>@ AVR-GCC) A =5:>B>@K<8 

>A>15==>ABO<8, >1;53G0NI8<8 =>28G:0< =0?8A0=85 ?5@2>9 @01>B0NI59 

?@>3@0<<K: 

− ?@>3@0<<K, =0?8A0==K5 ?@>3@0<<8AB>< Arduino =07K20NBAO A:5BG8 (>B 

0=3;. Sketch- =01@>A>:) 8 A>E@0=ONBAO 2 D09;0E A @0AH8@5=85< ino. -B8 D09;K 

?5@54 :><?8;OF859 >1@010BK20NBAO ?@5?@>F5AA>@>< �@4C8=>. &0:65 

ACI5AB2C5B 2>7<>6=>ABL A>74020BL 8 ?>4:;NG0BL : ?@>5:BC AB0=40@B=K5 D09;K 

C++; 

− ?@>3@0<<8AB 4>;65= =0?8A0BL 425 >1O70B5;L=K5 4;O Arduino DC=:F88 

setup() 8 loop(). #5@20O 2K7K205BAO >4=>:@0B=> ?@8 AB0@B5, 2B>@0O 2K?>;=O5BAO 

2 15A:>=5G=>< F8:;5; 

− 2 B5:AB A2>59 ?@>3@0<<K (A:5BG0) ?@>3@0<<8AB =5 >1O70= 2AB02;OBL 

703>;>2>G=K5 D09;K AB0=40@B=KE 181;8>B5:, 8E 4>1028B ?@5?@>F5AA>@ Arduino 

2 A>>B25BAB288 A :>=D83C@0F859 ?@>5:B0. !> ?>;L7>20B5;LA:85 181;8>B5:8 

=C6=> C:07K20BL; 

 

#@8;>65=85 1 

ПB?P7B64F5?PE>4O 585?8BF5>4 LiquidCrystal 4?O Arduino 
(D45BF4 E 684>B>D8EF4??8G5E>8@ 48EC?55@, 876?5G5A8O) 

�81;8>B5:0 LiquidCrystalA>45@68B =5>1E>48<K5 DC=:F88 
C?@02;5=8O 684:>:@8AB0;;8G5A:8< 48A?;55<, A>740==K< =0 1075 
:>=B@>;;5@>2, A>2<5AB8<KE A Hitachi 44780. � G8A;> MB8E 48A?;552 2E>48B 
1>;LH>5 :>;8G5AB2> ?>?C;O@=KE 0;D028B=>-F8D@>2KE CAB@>9AB2, 4;O 
:>B>@KE 2 181;8>B5:5 A>45@60BAO 2KA>:>C@>2=52K5 DC=:F88 
8=8F80;870F88, C?@02;5=8O 8 2K2>40 8=D>@<0F88 =0 M:@0=. 
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LiquidCrystal ?>445@68205B @01>BC :0: 2 8-<8, B0: 8 2 4-E ?@>2>4=>< @568<5 
>1<5=0 40==K<8. 

ПB4>?NG5A85 585?8BF5>8 8 48EC?5O 

�A?>;L7>20=85 40==>9 181;8>B5:8 AB0=40@B=> 4;O ?;0BD>@<K Arduino. 

#5@54 ?5@2K< 2K7>2>< ;N1KE DC=:F89 =5>1E>48<> ?@>?8A0BL @568<, 2 
:>B>@>< @01>B05B 48A?;59 8 =><5@0 8A?>;L7C5<KE 2K2>4>2 Arduino.  >3CB 
1KBL 8A?>;L7>20=K ;N1K5 F8D@>2K5 2K2>40, 2 ?@>872>;L=>< ?>@O4:5. -B>B 
D0:B 7=0G8B5;L=> ?>2KH05B C=825@A0;L=>ABL 181;8>B5:8 8 ?>72>;O5B 
8A?>;L7>20BL CAB@>9AB20 8=48:0F88, A>2<5AB=> A 4@C3>9 ?5@8D5@859 2 C65 
3>B>2KE ?@>5:B0E. 
�;O 4-E ?@>2>4=>3>  @568<0 >1<5=0 40==K<8 >1JO2;5=85 181;8>B5:8 
C?@02;5=8O 684:>:@8AB0;;8G5A:8< 48A?;55< 2K3;O48B A;54CNI8< >1@07><: 
LiquidCrystal lcd(RS, E, D4,D5,D6,D7); 
�45AL lcd 3 8<O, ?> :>B>@><C ?@>872>48BAO 2K7>2 DC=:F89 C?@02;5=8O 
48A?;55<. #0@0<5B@0<8 O2;ONBAO =><5@0 2K2>4>2 Arduino, : :>B>@K< 
?>4:;NG5=K A>>B25BAB2CNI85 ;8=88 ��-8=48:0B>@0: 

 RS3 2K1>@ @538AB@0 04@5A/40==K5 
 E3 @07@5H5=85 GB5=8O A H8=K 

 D4-D7 3 4 ;8=88 H8=K 40==KE 8=48:0B>@0 

 

Сх5@а CB4>?Nч5AиO ЖК-4иEC?5O  > Arduino 

 

#>A;5 >1JO2;5=8O 8<5=8 8A?>;L7C5<>3> 48A?;5O ?@>2>48BAO 8=8F80;870F8O 
48A?;5O.  

lcd.begin(Ch,S, %hSz); 

�0==0O DC=:F8O 2K?>;=O5B 8=8F80;870F8N 48A?;5O, 0 B0:65 70405B 
:>;8G5AB2> AB@>: S 8 A8<2>;>2 2 AB@>:5 Ch. &0:65 <>6=> 7040BL @07<5@ 
H@8DB0 ChSz. #> C<>;G0=8N ?>A;54=89 @025= 5x8. 

 (C=:F88 181;8>B5:8 LiquidCrystal 



10 

 

o �O6B8 A4 8<EC?9= 

lcd.print();  

(C=:F8O >B>1@0605B =0 48A?;55 ?@>872>;L=CN 8=D>@<0F8N, =0G8=0O A 
B5:CI53> ?>;>65=8O :C@A>@0. � :0G5AB25 0@3C<5=B0 <>6=> 8A?>;L7>20BL 
B5:AB>2CN AB@>:C 8;8 ?5@5<5==CN. 

  

o 'EF4AB6>4 CB?B:9A<O >GDEBD4 

lcd.setCursor(Pos,Str); 

'AB0=02;8205B :C@A>@ ��-48A?;5O 2 ?>78F8N Pos, AB@>:8 Str48A?;5O. 

  

o 'EF4AB6>4 AG?96B7B CB?B:9A<O >GDEBD4 

lcd.home(); 

'AB0=02;8205B :C@A>@ 48A?;5O 2 =C;52CN ?>78F8N, AB@>:8 0 48A?;5O. 

  

o "K<EF>4 8<EC?9O 

lcd.clear(); 

%B8@05B 2AN 8=D>@<0F8N A M:@0=0 

  

o �>?NK9A<9/6O>?NK9A<9 8<EC?9O 

lcd. Display(); 

lcd. noDisplay(); 

  

o �>?NK9A<9/6O>?NK9A<9 >GDEBD4 

lcd. Cursor(); 

lcd. noCursor(); 
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o �>?NK9A<9/6O>?NK9A<9 @<74A<O >GDEBD4 

lcd. blink(); 

lcd. noblink();  

  

o %86<7 <AHBD@4J<< A4 8<EC?99 

�;52> lcd. scrollDisplayLeft(); 

�?@02> lcd. scrollDisplayRight(); 

  

o 'EF4AB6>4 A4CD46?9A<O 6O6B84 F9>EFB6B= EFDB>< 

%;520 =0?@02> lcd.leftToRight(); 

%?@020 =0;52> lcd. rightToLeft(); 

  

o %B;84A<9 CDB<;6B?PAB7B E<@6B?4 

Lcd. createChar(Adr, CH[]); 

�><0=40 70?8AK205B 2 ?0<OBL 48A?;5O ?@>872>;L=K9 A8<2>;. �0?8AL 
2K?>;=O5BAO ?> >4=><C 87 ?5@2KE 8 04@5A>2 (>B 0 4> 7) 2 ?0<OB8 
7=0:>35=5@0B>@0. %8<2>; CH[] 4>;65= ?@54AB02;OBL A>1>9 <0AA82 87 8 109B. 
�;O 7040=8O ?8:A5;59, 2 :064>< 109B5 8A?>;L7C5BAO B>;L:> 8 <;04H8E 18B. 

#@8<5@ 8A?>;L7>20=8O 181;8>B5:8  

// #>4:;NG5=85 181;8>B5:8 

#include <LiquidCrystal.h> 

LiquidCrystal lcd( 6, 8, 12, 11, 10, 9); // "1JO2;5=85 48A?;5O 

void setup() { 

lcd.begin(16, 2); // �=8F80;870F8O ��-48A?;5O 
lcd.print("hello, world!"); // �K2>4 =0 48A?;59 

lcd.rightToLeft();  // 'AB0=>2:0 >1@0B=>3> ?>@O4:0 2K2>40 
lcd.setCursor(12, 1);   // 'AB0=>2:0 =0G0;0 2K2>40 (AB@>:0 2 ?>7.12) 
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lcd.print("hello, world!"); // �K2>4 =0 48A?;59 

} 

// �5A:>=5G=K9 F8:; 

void loop() { 

} 

 $9;G?PF4F D45BFO CDB7D4@@O 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

#@8;>65=85 2  

(GA>J<< EF4A84DFAB= 5<5?<BF9>< 

Ш8DBFAB-8@CG?PEA4O @B4G?OF8O (ШИМ) 

(� - MB> >?5@0F8O ?>;CG5=8O 87<5=ONI53>AO 0=0;>3>2>3> 7=0G5=8O ?>A@54AB2>< 
F8D@>2KE CAB@>9AB2. 'AB@>9AB20 8A?>;L7CNBAO 4;O ?>;CG5=8O ?@O<>C3>;L=KE 8<?C;LA>2 
- A83=0;0, :>B>@K9 ?>AB>O==> ?5@5:;NG05BAO <564C <0:A8<0;L=K< 8 <8=8<0;L=K< 
7=0G5=8O<8.   �0==K9 A83=0; <>45;8@C5B =0?@O65=85 <564C <0:A8<0;L=K< 7=0G5=85< (5 
�) 8 <8=8<0;L=K< (0 �), 87<5=OO ?@8 MB>< 4;8B5;L=>ABL 2@5<5=8 2:;NG5=8O 5 � 
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>B=>A8B5;L=> 2:;NG5=8O 0 �. �;8B5;L=>ABL 2:;NG5=8O <0:A8<0;L=>3> 7=0G5=8O 
=07K205BAO H8@8=>9 8<?C;LA0. �;O ?>;CG5=8O @07;8G=KE 0=0;>3>2KE 25;8G8= 87<5=O5BAO 
H8@8=0 8<?C;LA0. #@8 4>AB0B>G=> 1KAB@>9 A<5=5 ?5@8>4>2 2:;NG5=8O-2K:;NG5=8O 
<>6=> ?>4020BL ?>AB>O==K9 A83=0; <564C 0 8 5 � =0 A25B>48>4, B5< A0<K< C?@02;OO 
O@:>ABLN 53> A25G5=8O.  

!0 3@0D8:5 75;5=K5 ;8=88 >B<5G0NB ?>AB>O==K5 2@5<5==K5 ?5@8>4K. �;8B5;L=>ABL 
?5@8>40 >1@0B=> ?@>?>@F8>=0;L=0 G0AB>B5 (� . &.5. 5A;8 G0AB>B0 (�  A>AB02;O5B 500 
�F, B> 75;5=K5 ;8=88 1C4CB >B<5G0BL 8=B5@20;K 4;8B5;L=>ABLN 2 2 <8;;8A5:C=4K 
:064K9. �K7>2 DC=:F88 analogWrite() A <0AHB01>< 0 3 255 >7=0G05B, GB> 7=0G5=85 
analogWrite(255) 1C45B A>>B25BAB2>20BL 100% @01>G5<C F8:;C (?>AB>O==>5 2:;NG5=85 5 
�), 0 7=0G5=85 analogWrite(127) 3 50% @01>G5<C F8:;C.  

 

�;O ?@8<5@0 <>6=> 27OBL ?;0BD>@<C 8 =0G0BL B@OAB8 55 2704 8 2?5@54. �;O =0H8E 3;07 
40==>5 42865=85 ?@52@0I05B 2 A25BOI85AO ;8=88 <830=85 A25B>48>40. !0@0I820=85 8;8 
C<5=LH5=85 H8@8=K 8<?C;LA0 =0 A25B>48>45 1C45B C25;8G820BL 8;8 C<5=LH0BL 
A25BOI85AO ;8=88 A25B>48>40. &5?5@L 2K 7=05B5 GB> B0:>5 H8@8=0 8<?C;LA0.  

#@8<5@ 

УCDав?5Aи5 OD>BEFьN Eв5FB4иB4а 

� A5:F88 setup() :>40 CAB0=02;8205< @568< 2KE>40 4;O 2E>4/2KE>40 9 (pin 9). 

�;O C?@02;5=85 O@:>ABLN A25B>48>40 <K 1C45< 87<5=OBL 7=0G5=85 H8@8=K 8<?C;LA0, 
?5@540205<>5 2 DC=:F8N analogWrite(). 0- A25B>48>4 2K:;NG5=, ?@8 255 A25B>48>4 A25B8B 
=0 ?>;=CN O@:>ABL. (C=:F8O analogWrite(), :>B>@0O F8:;8G5A:8 2K7K205BAO 2 B5;5 A:5BG0, 
?@8=8<05B 420 0@3C<5=B0: =><5@ 2KE>40 8 7=0G5=85 H8@8=K 8<?C;LA0 (�  2 480?07>=5 
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>B 0 4> 255 (?5@5<5==0O brightness). (03 87<5=5=8O MB>3> 7=0G5=8O 7040= ?5@5<5==>9 
fadeAmount.�;O ?;02=>3> 87<5=5=8O O@:>AB8 <K 22>48< 7045@6:C 2 :>=F5 3;02=>3> F8:;0 
(B5;0) A:5BG0 4 delay(30). 

/* ПD<@9D GCD46?9A<O OD>BEFPN E69FB8<B84 

 A4 6OIB89 9 >BAFDB??9D4 Arduino 

 HGA>J<9= analogWrite(). 

 */ 

int brightness = 0;    // GEF46?<649@ A4K4?PAB ;A4K9A<9 OD>BEF< 

int fadeAmount = 5;    // L47 CD<D4M9A<O/G5O64A<O OD>BEF< 

  

void setup()  { 

  // GEF4A64?<649@ C<A 9 6 D9:<@ 6OIB84 

  pinMode(9, OUTPUT); 

} 

  

void loop()  { 

  // GEF4A46?<649@ ;A4K9A<9 L<DBFO <@CG?PE4 A4 6OIB89 9 

  // ;48464O OD>BEFP E69FB8<B84 

  analogWrite(9, brightness);     

  

  // <;@9A<9@ ;A4K9A<9 6 C9D9@9AAB= 8?O OD>BEF< 

  brightness = brightness + fadeAmount; 

  

  // CD< 8BEF<:9A<9 >D4=A<I ;A4K9A<= 8?O OD>BEF< 

  // @9AO9@ ;A4> C9D9@9AAB= L474 CD<D4M9A<O/G5O64A<O OD>BEF<  

  if (brightness == 0 || brightness == 255) { 

    fadeAmount = -fadeAmount ; 

  }     

  // 89?49@ C4G;G 8?O 8BEF<:9A<O C?46AB7B A4D4M<64A<O/G5O64A<O OD>BEF<    

  delay(30);                             

} 

map(value, fromLow, fromHigh, toLow, toHigh) 
(C=:F8O ?@>?>@F8>=0;L=> ?5@5=>A8B 7=0G5=85 (value) 87 B5:CI53> 480?07>=0 7=0G5=89 
(fromLow .. fromHigh) 2 =>2K9 480?07>= (toLow .. toHigh), 7040==K9 ?0@0<5B@0<8. 
(C=:F8O 2>72@0I05B 7=0G5=85 2 =>2>< 480?07>=5 
Пример 

/* #5@5=>A8< 7=0G5=85 A 0=0;>3>2>3> 2E>40 (2>7<>6=K5 7=0G5=8O >B 0 4> 1023) 2 8 18B (0..255) */ 
void setup() {} 

void loop() 

{ 

  int val = analogRead(0); 

  val = map(val, 0, 1023, 0, 255); 

  analogWrite(9, val); 

} 

 



15 

 

(GA>J<O analogRead(pin) 

(C=:F8O AG8BK205B 7=0G5=85 A >4=> 87 6 :0=0;>2  0=0;>3>2>3> 2E>40. 
!0?@O65=85  ?>40==>5 =0 0=0;>3>2K9 2E>4 (>1KG=> >B 0 4> 5 2>;LB) 1C45B ?@5>1@07>20=> 
2 7=0G5=85 >B 0 4> 1023, MB> 1024 H030 A @07@5H5=85< 0.0049 �>;LB. 
pin: =><5@ ?>@B0 0=0;>3>2>3> 2E>40 
�B;6D4M49@B9 ;A4K9A<9 
int (0 to 1023) 

#D<@9D 

int analogPin = 3;     // =><5@ ?>@B0 : :>B>@><C ?>4:;NG5= ?>B5=F8><5B@ 
int val = 0;           // ?5@5<5==0O 4;O E@0=5=8O AG8BK205<>3> 7=0G5=8O 

void setup() 

{ 

  Serial.begin(9600);              //  CAB0=>2:0 A2O78 ?> serial 
} 

  

void loop() 

{ 

  val = analogRead(analogPin);     // AG8BK205< 7=0G5=85 
  Serial.println(val);             // 2K2>48< ?>;CG5==>5 7=0G5=85 
} 

 

(GA>J<O digitalRead(pin) 
(C=:F8O AG8BK205B 7=0G5=85 A 7040==>3> 2E>40 - HIGH 8;8 LOW. 
�B;6D4M49@B9 ;A4K9A<9 
HIGH 8;8 LOW 

#D<@9D 

int ledPin = 13;                 // %25B>48>4 ?>4:;NG5==K9 : 2E>4/2KE>4C 13 
int inPin = 7;                   // :=>?:0 =0 2E>45 7 
int val = 0;                     // ?5@5<5==0O 4;O E@0=5=8O 7=0G5=8O 
  

void setup() 

{ 

  pinMode(ledPin, OUTPUT);       // CAB0=02;8205B @568< @01>BK - 2KE>4 4;O 133> 
2E>4/2KE>40 (pin) 
  pinMode(inPin, INPUT);         //  CAB0=02;8205B @568< @01>BK - 2E>4 4;O 73> 2E>4/2KE>40 
(pin) 

} 

void loop() 

{ 

  val = digitalRead(inPin);      // AG8BK205< 7=0G5=85 A 2E>40 
  digitalWrite(ledPin, val);     // CAB0=02;8205< 7=0G5=85 =0 A25B>48>45 @02=K< 7=0G5=8N 
2E>40 :=>?:8 
} 
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(GA>J<O pinMode(pin, mode) 
'AB0=02;8205B @568< @01>BK 7040==>3> 2E>4/2KE>40(pin) :0: 2E>40 8;8 :0: 2KE>40.  
П4D4@5FDO 

 pin: =><5@ 2E>4/2KE>40(pin), :>B>@K9 �K E>B8B5 CAB0=>28BL 
 mode: @568< >4=> 87 42CE 7=0G5=85 - INPUT 8;8 OUTPUT, CAB0=02;8205B =0 2E>4 
8;8 2KE>4 A>>B25BAB25==>. 

#D<@9D 

int ledPin = 13;                 // %25B>48>4, ?>4:;NG5==K9 : 2E>4/2KE>4C 13 
void setup() 

{ 

  pinMode(ledPin, OUTPUT);      // CAB0=02;8205B @568< @01>BK - 2KE>4 
} 

  

void loop() 

{ 

  digitalWrite(ledPin, HIGH);   // 2:;NG05B A25B>48>4 
  delay(1000);                  // 645B A5:C=4C 
  digitalWrite(ledPin, LOW);    // 2K:;NG05B A25B>48>4 
  delay(1000);                  // 645B A5:C=4C 
} 

 

#@8;>65=85 3  

solderingstation.ino 

/* 

 ПАЯЛЬ�АЯ С&А�Ц�Я ver. 0.5 

 

 Д4т4 Eо7д4=8я 2015 

 А6тоD Оле7 А=дDее6 

 d-serviss@inbox.lv 

 http://www.d-serviss.lv 

 

 */ 

 

#include <LiquidCrystal.h> 

LiquidCrystal lcd(13, 12, 11, 10, 9, 8);  // ВOEодO для д8Eплея 1602 

 

int pinSolderOut = 5;  // ВOEод для п4ялP=8к4 
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int pinSolderIn = A4;  // Поте=F8о<етD п4ялP=8к4 

int pinSolderTCouple = A3;  // &еD<оп4D4 п4ялP=8к4 

int pinSolderButton = 2;  // К=опк4 6кл. 8 6Oкл. п4ялP=8к4 

 

int pinHotAirOut = 6;  // ВOEод для Dе=4 

int pinHotAirIn = A2;  // Поте=F8о<етD Dе=4 

int pinHotAirTCouple = A1;  // &еD<оп4D4 Dе=4 

int pinHotAirCoolerOut = 3;  // ВOEод для 6е=т8лятоD4 Dе=4 ( PWM ) 

int pinHotAirCoolerIn = A0;  // Поте=F8о<етD 6е=т8лятоD4 Dе=4 

int pinHotAirButton = 4;  // К=опк4 6кл.8 6Oкл. Dе=4 

 

uint8_t char_cel[8] = { 

  B00111, B00101, B00111, B00000, B00000, B00000, B00000 

}; 

 

void setup() 

{ 

  TCCR2B = TCCR2B & 0b11111000 | 0x01; // '4Eтот4 (�� 11 8 3 

  pinMode(pinSolderOut, OUTPUT); 

  pinMode(pinSolderButton, INPUT); 

  pinMode(pinHotAirOut, OUTPUT); 

  pinMode(pinHotAirButton, INPUT); 

  lcd.begin(16, 2); 

  lcd.createChar(1, char_cel); 

 

  // ВO6од пD86етEт68я 

  lcd.setCursor(0, 0); 

  lcd.print("SOLDER STATION"); 

  lcd.setCursor(0, 1); 

  lcd.print("ver. 0.5"); 

  // 74деD6к4 

  delay (3000); 

  lcd.clear(); 
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} 

 

void loop() 

{ 

  // ПDео5D47о6O64е< 7=4че=8я 

  int setSolderTemp = map(analogRead(pinSolderIn), 0, 1023, 0, 480); 

  int solderTCouple = map(analogRead(pinSolderTCouple), 0, 750, 0, 480); 

  int setHotAirTemp = map(analogRead(pinHotAirIn), 0, 1023, 0, 480); 

  int hotAirTCouple = map(analogRead(pinHotAirTCouple), 0, 750, 0, 480); 

  int setHotAirCooler = map(analogRead(pinHotAirCoolerIn), 0, 1023, 130, 255); 

  int displayHotAirCooler = map(analogRead(pinHotAirCoolerIn), 0, 1023, 0, 99); 

 

  // �4щ8т4, еEл8 =е D45от4ет теD<оп4D4 

  if (solderTCouple > 480) { 

    setSolderTemp = 0; 

  } 

  if (hotAirTCouple > 480) { 

    setHotAirTemp = 0; 

  } 

 

  // ПоддеD6к4 уEт4=о6ле==о9 те<пеD4туDO п4ялP=8к4 

  if (setSolderTemp >= solderTCouple && digitalRead(pinSolderButton) == HIGH) 

  { 

    digitalWrite(pinSolderOut, LOW); 

    // delay(100); 

    digitalWrite(pinSolderOut, HIGH); 

  } 

  else { 

    digitalWrite(pinSolderOut, LOW); 

  } 

 

  // ПоддеD6к4 уEт4=о6ле==о9 те<пеD4туDO Dе=4 

  if (setHotAirTemp >= hotAirTCouple && digitalRead(pinHotAirButton) == HIGH) 
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  { 

    digitalWrite(pinHotAirOut, HIGH); 

    delay(100); 

    digitalWrite(pinHotAirOut, LOW); 

  } 

  else { 

    digitalWrite(pinHotAirOut, LOW); 

  } 

 

  // 'Eт4=о6к4 о5оDото6 6е=т8лятоD4 Dе=4 

  if (hotAirTCouple < 85 && digitalRead(pinHotAirButton) == LOW) { 

    analogWrite(pinHotAirCoolerOut, 0); 

  } 

  else { 

    analogWrite(pinHotAirCoolerOut, setHotAirCooler); 

  } 

 

  // '58D4е< пDO74=Pе F8DD 

  if ((setSolderTemp + 10) > solderTCouple && (setSolderTemp - 10) < solderTCouple) { 

    solderTCouple = setSolderTemp; 

  } 

  if ((setHotAirTemp + 10) > hotAirTCouple && (setHotAirTemp - 10) < hotAirTCouple) { 

    hotAirTCouple = setHotAirTemp; 

  } 

 

  // Д4==Oе п4ялP=8к4 =4 д8Eпле9 

  lcd.clear(); 

  lcd.print("Solder:"); 

  lcd.setCursor(7, 0); 

  if (digitalRead(pinSolderButton) == HIGH) { 

    if (solderTCouple < 480) { 

      lcd.print(setSolderTemp); 

      lcd.print("\1"); 
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      lcd.setCursor(12, 0); 

      lcd.print(solderTCouple); 

      lcd.print("\1"); 

    } 

    else { 

      lcd.print(" Error"); 

    } 

  } 

  else { 

    lcd.print(" Off"); 

  } 

  // Д4==Oе Dе=4 =4 д8Eпле9 

  lcd.setCursor(0, 1); 

  lcd.print("Smd:"); 

  lcd.setCursor(4, 1); 

  if (digitalRead(pinHotAirButton) == HIGH) { 

    if (hotAirTCouple < 480) { 

      lcd.print(setHotAirTemp); 

      lcd.print("\1"); 

      lcd.setCursor(9, 1); 

      lcd.print(hotAirTCouple); 

      lcd.print("\1"); 

      // Ве=т8лятоD Dе=4 =4 д8Eпле9 

      lcd.setCursor(14, 1); 

      lcd.print(displayHotAirCooler); 

    } 

    else { 

      lcd.print(" Error"); 

    } 

  } 

  else { 

    lcd.print(" Off"); 

  } 
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  delay(100); 

} 
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