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�@548A;>285 

*9?P 84AAB7B CBEB5<S – CB@BKP EFG89AF4@ 6OCB?A<FP CD4>F<K9E><9 
(?45BD4FBDAO9) D45BFO, CD98GE@BFD9AAO9 CDB7D4@@B= , A4GK<FP CD46<?PAB 
BCD989?SFP CB7D9LABEF< < CDB<;6B8<FP A9B5IB8<@GR K<E?B6GR B5D45BF>G 
D9;G?PF4FB6. 

�9EP CDBJ9EE 6OCB?A9A<S D45BF 6>?RK49F 6 E95S F9BD9F<K9E>GR CB87BFB6>G, 
CDB6989A<9 BCOF4 < <;@9D9A<=, K<E?B6GR B5D45BF>G D9;G?PF4FB6 < E84KG 
;4K9F4 CB 6OCB?A9AAB= D45BF9. %5BDA<> EB89D:<F ;484A<S 8?S CD4>F<K9E><I 
D45BF, <@9RM<I J9?PR 5B?99 7?G5B>B9 <;GK9A<9  8<EJ<C?<AO, 
E<EF9@4F<;4J<R < ;4>D9C?9A<9 CB?GK9AAOI ;A4A<= < CD4>F<K9E><I G@9A<=. 
"A CD98A4;A4K9A 8?S G7?G5?9A<S < D4EL<D9A<S F9BD9F<K9E><I < 
CD4>F<K9E><I ;A4A<=; HBD@<DB64A<S G@9A<= <ECB?P;B64FP EC9J<4?PAGR, 
ECD46BKAGR ?<F9D4FGDG. � A9@ EB89D:4FES @9FB8<K9E><9 G>4;4A<S CB  
6OCB?A9A<R CD98?B:9AAOI ;484A<=  < EC<EB> ?<F9D4FGDO, A9B5IB8<@B= 8?S 
<;GK9A<S 8<EJ<C?<AO. 

Т9>@9Bич9Aкая ?>87>B>6ка 

&9BD9F<K9E>4S CB87BFB6>4 A9B5IB8<@4 8?S CDB6989A<S Q>EC9D<@9AF4, 8B?:A4 
CDB6B8<FPES EFG89AFB@ 6 CBDS8>9 E4@BEFBSF9?PAB= 6A94G8<FBDAB= D45BFO. 
�9 E?98G9F A4K<A4FP 6A<@4F9?PAO@ D4;5BDB@ DG>B6B8EF64 > 84AAB= D45BF9, 4 
8?S 5B?99 7?G5B>B7B <;GK9A<S D4EE@4FD<649@B7B S6?9A<S D9>B@9A8G9FES 
B5D4F<FPES > ?<F9D4FGD9, G>4;4AAB= 6 DG>B6B8EF69. 

�?S E4@B>BAFDB?S 6 >4:8B= D45BF9 CD<6989AO >BAFDB?PAO9 6BCDBEO, A4 
>BFBDO9 EFG89AF B5S;4A 84FP K9F><9, CD46<?PAO9 BF69FO. 

&9BD9F<K9E>4S CB87BFB6>4 ;469DL49FES CD9864D<F9?PAO@ EBEF46?9A<9@ 
BFK9F4 EB E?98GRM<@ CBDS8>B@ ;4C<E9=: 

1.  !4;64A<9 D45BFO. 

2.  *9?P D45BFO. 

3.  "5BDG8B64A<9. 

4.  )B8 D45BFO (6>?RK49F D<EGA><, EI9@O, F45?<JO, BEAB6AO9 HBD@G?O 8?S 
BCD989?9A<S 69?<K<A, 4 F4> :9 D4EK9FAO9 HBD@G?O 8?S BCD989?9A<S 
CB7D9LABEF9= <;@9DS9@OI 69?<K<A). 

5.  $4EK9FO – B>BAK4F9?PA4S ;4C<EP D9;G?PF4FB6 D45BFO. 

6.  �O6B8. 
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#:070=8O : >F5=820=8N ?@0:B8G5A:8E @01>B 

"J9A<64A<9 <A8<6<8G4?PAOI B5D4;B64F9?PAOI 8BEF<:9A<= CB D9;G?PF4F4@ 
6OCB?A9A<S CD4>F<K9E><I D45BF CDB<;6B8<FES 6 EBBF69FEF6<< E 
GA<69DE4?PAB= CSF<54??PAB= L>4?B=.  

 

#DBJ9AF D9;G?PF4F<6ABEF< (CD46<?PAOI 
BF69FB6) 

�4K9EF69AA4S BJ9A>4 <A8<6<8G4?PAOI 
B5D4;B64F9?PAOI 8BEF<:9A<= 

54?? (BF@9F>4) 69D54?PAO= 4A4?B7 
90 – 100 5 BF?<KAB 
80 – 89 4 IBDBLB 
70 – 79 3 G8B6?9F6BD<F9?PAB 
@9A99 70 2 A9G8B6?9F6BD<F9?PAB 

 

� ��"И'Е!��/  ���"� №1 

%<EF9@4 >B@4A8  # I8080.  "C9D4J<< A48 K<E?4@<, CB5<FB6O9 BC9D4J<<,                       
C9D9IB8O GE?B6AO9 < 59;GE?B6AO9, BD74A<;4J<S J<>?B6, EF9> < 
CB8CDB7D4@@O.  
�>;8G5AB2> G0A>2 -16 G0A>2 
&Е�0  ���"/: HBD@<DB64FP A46O>< CD<@9A9A<S BEAB6AOI F<CB6 >B@4A8  # I8080. 

 �OCB?A9A<9 84AAB= D45BFO ECBEB5EF6G9F HBD@<DB64A<R E?98GRM<I 
>B@C9F9AJ<=: "� 2, "� 4, "� 9, #�2.1.#� 2.2 

%>4 @01>BO 

1) П>6B>@9=89 B9>@9B8G9A:8E >A=>6 (6 ?а@аE, 67а8<>?@>69@:а). 
- +FB A4;O649FES >B@4A8B=? �4C<L<F9 B5M<= 6<8 >B@4A8O A4 S;O>9 4EE9@5?9D4 I8080. 
- +FB F4>B9 @4L<AAO= >B8, 97B BF?<K<9 BF >B@4A8 A4 S;O>9 4EE9@5?9D4 I8080. 
- !4;B6<F9 CD9<@GM9EF64 S;O>B6 A<;>B7B GDB6AS. 
- +FB F4>B9 4EE9D5?9D? 
- �4>B6O CD9<@GM9EF64 6OEB>BGDB6A96OI S;O>B6 < <I A98BEF4F><? 
 
2)!>AB028BP D@03<5=BO ?@>3@0<< 2 <=5<>4>:0E 8 <0H8==OE :>40E 4;O A;54CNI8E 
>?5@0F89: 
4);4C<E4FP >BAEF4AFG 2% 6 SK9=>G C4@SF< E 48D9EB@ А20%; 
5)  ;4C<E4FP EB89D:<@B9 SK9=>< E 48D9EB@ 012% 6 D97<EFD %; 
6)  ;4C<E4FP EB89D:<@B9 D97<EFD4 � 6 SK9=>G E 48D9EB@ 1456; 
7)  CB@9ASFP @9EF4@< EB89D:<@B9 SK99> E 48D9E4@< 0102 < F1F2; 
8)  CB@9ASFP   @9EF4@<   EB89D:<@B9   D97<EFD4   �   <   SK9=>< 48D9EB@,   
ID4ASM<@ES   6  D97<EFDB6B=   C4D9  DE; 
9)  ;4C<E4FP  EB89D:<@B9  D97<EFDB6B=   C4DO   �%   6   SK9=>< 48D9E4@<  
FF00,  FF01; 
:)  ;4C<E4FP   EB89D:<@B9   SK99>   E   48D9E4@<    EE00,    ��01 6 D97<EFDB6GR   
C4DG   DE; 
;)  B5AG?<FP  D97<EFDO  А,  �,  %, D,  �. 
<)�B546<FP 16-D4;DS8AB9 K<E?B 104! > D97<EFDB6B= C4D9 !L 

>)89?4FP D97<EFD А BFD<J4F9?PAO@ 
 
3)Aа<>AB>OB9;ь=> 8аBь 8=B9@?@9BаF8N D@а7<9=B>6 :>8а (6A99 7@C??>9, 6<9AB9 A 
?@9?>8а6аB9;9<). 
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� ��"И'Е!��/  ���"� № 2 

%<EF9@4 >B@4A8  � ATtiny 2313.  $45BF4 E D97<EFD4@<, D45BF4 E "�', D45BF4 
E C4@SFPR CDB7D4@@, <;6?9K9A<9 >BAEF4AF, EF9>B6O9 >B@4A8O, D45BF4 E 
F4=@9D4@<, CB8CDB7D4@@O, C9D9IB8O GE?B6AO9, 59;GE?B6AO9, 
>BAH<7GD<DB64A<9  �.  
�>;8G5AB2> G0A>2-20 G0A>2 

&Е�0  ���"/: HBD@<DB64FP A46O>< CD<@9A9A<S BEAB6AOI F<CB6 >B@4A8  � ATtiny 2313. 

 �OCB?A9A<9 84AAB= D45BFO ECBEB5EF6G9F HBD@<DB64A<R E?98GRM<I 
>B@C9F9AJ<=: "� 2-5, #�2.1. 
%>4 @01>BO 

1) П>6B>@9=89 B9>@9B8G9A:8E >A=>6 (6 ?а@аE, 67а8<>?@>69@:а ?> ;8ABа< 67а8<>>?@>Aа)  

          1."5NSEA<FP @AB7BB5D4;<9 F<CB6  �. 
          2. �?< K97B 89?<FES 48D9EAB9 CDBEFD4AEF6B  �? 
          3. �4><9 @9DO CD<ASFO 6  � 8?S CD98BF6D4M9A<S ;46<E4A<S? 
          4. % >4>B7B 48D9E4 A4K<A49FES F45?<J4 69>FBDB6 CD9DO64A<=? 

2) !>AB028BP D@03<5=BO ?@>3@0<< 2 <=5<>4>:0E 8 <0H8==OE :>40E 4;O A;54CNI8E 
>?5@0F89:   
-!ло68тP 8 D47DOд=Oе G8Eл4 6 ОЗУ по 4дDеE4< (12А16)8 (1А516) 8 74по<=8тP 6 (22216) 

- ОG8Eт8тP Eт4DH89 549т 8=декE=о7о   Dе78EтD4 z 
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3)Aа<>AB>OB9;ь=> 8аBь 8=B9@?@9BаF8N D@а7<9=B>6 :>8а (6A99 7@C??>9, 6<9AB9 A 
?@9?>8а6аB9;9<). 
- LDS R0, 276H  

LDS R1, 277H 

ADD R0,R1 

STS 277H,R0 

- clr r31             ;   
ldi   r30,$F0+2       ;   
lpm rl6,Z+           ;    
 

 

� ��"И'Е!��/  ���"� № 3 

�B@4A8O B5D4M9A<S > CBDF4@.  
�BAH<7GD4J<S CBDF4, 6O6B8 84AAOI 6 CBDF, BF89?PAO9 5<FO CBDF4, 6O6B8 
84AAOI A4 5G>69AAB-J<HDB6B= 8<EC?9=,  KF9A<9 84AAOI E CBDF4, E BF89?PAOI 
5<FB6 CBDF4, 66B8 <AHBD@4J<< E 84FK<>B6, 6O6B8 GCD46?SRM<I E<7A4?B6 
CDB69D>4 D45BFBECBEB5ABEF< >B@5<A4J<BAAB= EI9@O, <ECB?P;B64A<9 ED98EF6 
�%$#" 8?S BF?48>< 6;4<@B89=EF6<S E B5N9>F4@< GCD46?9A<S. 
�>;8G5AB2> G0A>2- 16 G0A>2 

&Е�0  ���"/: #D<B5D9EF< A46O>< D45BFO E GA<69DE4?PAO@< CBDF4@< 
66B84/6O6B84. 
�OCB?A9A<9 84AAB= D45BFO ECBEB5EF6G9F HBD@<DB64A<R E?98GRM<I 
>B@C9F9AJ<=: "� 2-5, #�2.1-3. 
 
%>4 @01>BO 

1) П>6B>@9=89 B9>@9B8G9A:8E >A=>6 (6 ?а@аE, 67а8<>?@>69@:а ?> ;8ABа< 67а8<>>?@>Aа)  

1. +FB F4>B9 CBDF? 
2. �4>B6 E@OE? CB8FS7<64RM<I D97<EFDB6? 
3. &<CO D97<EFDB6 GA<69DE4?PAB7B CBDF4? 

2) !>AB028BP D@03<5=BO ?@>3@0<< 2 <=5<>4>:0E 8 <0H8==OE :>40E 4;O A;54CNI8E 
>?5@0F89:   
- ОтEлед8тP =464т8е к=опк8, подклNGе==о9 к PD2 

- �одклNG8тP подтO7864NI89 Dе78EтоD, пD8Eоед8=е==O9 к  А4 

3)Aа<>AB>OB9;ь=> 8аBь 8=B9@?@9BаF8N D@а7<9=B>6 :>8а (6A99 7@C??>9, 6<9AB9 A 
?@9?>8а6аB9;9<). 
- Pincykle:                                
sbic PinD,2 ; 
rjmp Pincykle ; 
 
- .def Flag = r19 
ldi temp,$FF  
out GIFR,temp ; 
sbrs Flag,0 ; 
rjmp Push_pin ; 
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� ��"И'Е!��/  ���"� № 4 

 

%BEF46 < 6B;@B:ABEF< �%$#" 8?S  �. $45BF4 E �%$#". 
&Е�0  ���"/: #B?GK<FP ED46A<F9?PAO9 A46O>< D45BFO E D4;AO@< <AEFDG@9AF4?PAO@< 
ED98EF64@< D4;D45BF>< #". 

�OCB?A9A<9 84AAB= D45BFO ECBEB5EF6G9F HBD@<DB64A<R E?98GRM<I 
>B@C9F9AJ<=: "� 2-5, #�2.1. 
�B?<K9EF6B K4EB6 – 4 K4E4 
%>4 @01>BO 

1) П>6B>@9=89 B9>@9B8G9A:8E >A=>6 (6 ?а@аE, 67а8<>?@>69@:а ?> ;8ABа< 67а8<>>?@>Aа)  

1. !4;B6<F9 �%$#", <;69EFAO9 �4@. 
2. �4>GR ED98G D4;D45BF>< #" CD98CBK<F49F9 �O < CBK9@G? 

2) !4C<M<F9 J<>? ;489D:><, <ECB?P;GS 
- AVR Studio (assembler) 

- C?4FHBD@G Arduino 

-Algorithm Builder 

 

 

 

� ��"И'Е!��/  ���"� № 5 

 

#DB7D4@@<DB64A<9 @<>DB>BAFDB??9D4 A4 S;O>9 4EE9@5?9D4. 
&Е�0  ���"/: #B?GK<FP CD4>F<>G D45BFO E D94?PAO@< CDB7D4@@4@< A4 S;O>9 4EE9@5?9D4 
�OCB?A9A<9 84AAB= D45BFO ECBEB5EF6G9F HBD@<DB64A<R E?98GRM<I 
>B@C9F9AJ<=: "� 2-5, #�2.1. 
�>;8G5AB2> G0A>2 -4 G0A0 

%>4 @01>BO 

1) П>6B>@9=89 B9>@9B8G9A:8E >A=>6 (6 ?а@аE, 67а8<>?@>69@:а ?> ;8ABа< 
67а8<>>?@>Aа) 

- �4> CD<EB98<A<FP 5<5?<BF9KAO9 @B8G?< > �4L9= CDB7D4@@9? 

            - +FB B;A4K49F EFDB>4  PORTB=0XFF;  

 
      2) $4;B5D4FP D45BFG D94?PAB= CDB7D4@@O (6A99 7@C??>9, 6<9AB9 A ?@9?>8а6аB9;9<) 

#include <tiny2313.h> 

#include <avr/io.h>  

#include <avr/delay.h> 

 

int main(void)  

{ 

DDRD=0x00; 

DDRB=0XFF; 

PORTB=0XFF;  

PORTD=0XFF; 
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ACSR=0x80; 

while (1) 

   { 

if (PIND==0) 

      { 

 ORT�=0; 

_delay_ms(3000);  

PORTB=0XFF; 

 _delay_ms(40000); 
        }; 

#9D9K9AP GK95AOI <;84A<=, �AF9DA9F-D9EGDEB6, 8BCB?A<F9?PAB= ?<F9D4FGDO 
"EAB6AO9 <EFBKA<><:  

1.  <>DBCDBJ9EEBDA4S F9IA<>4 А.�. �G;<A,  .А. �46BDBA>B6.  : 
А>489@<S  20137 7<;8 EF9D 

�BCB?A<F9?PAO9 <EFBKA<><:  

1. &8D@>2O5 CAB@>9AB20 8 <8:@>?@>F5AA>@=O5 A8AB5<O �. �. 
�0;015:>2  .: �@>A25I5=85, 2008. 

#DB7D4@@AB9 B59EC9K9A<9 < �AF9DA9F-D9EGDEO: 

1. �AF9DA9F-GA<69DE<F9F <AHBD@4J<BAAOI F9IAB?B7<= (�!&'�&.DG): 
www.intuit.ru 

2. А?7BD<F@<;4J<S < CDB7D4@@<DB64A<9 : 'K95AB9 CBEB5<9 / %.А. 

�4AJ984?. -  .: �� ("$' : !�* �!($А- , 2013. - 352 E.: <?.; 

60x90 1/16. - (#DBH9EE<BA4?PAB9 B5D4;B64A<9). (C9D9C?9F) ISBN 

978-5-8199-0355-1(Q?9>FDBAA4S 5<5?<BF9KA4S E9FP ZNANIUM.COM) 

3. http://www.knigafund.ru/books/106073 
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.  <>DBCDBJ9EEBDAO9 E<EF9@O (-?9>FDBAAO= D9EGDE) : Q?9>FDBA. 
GK95. CBEB5<9 / ". �. !9CB@ASM<=, �. А. �9=EB6, �. А. %>BFA<>B6, 
 . �. %46<J>4S.– �D4EABSDE> : �#� %(', 2009. 
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