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1 #>OA=8B5;P=0O 70?8A:0 
 

'����� /� %&'��!&/! 
�DB@9 ;4ASF<= 6 4G8<FBD<SI CB8 DG>B6B8EF6B@ CD9CB8464F9?9=, �O 
9:98A96AB 8B?:AO G89?SFP 6A<@4A<9 E4@BEFBSF9?PAB= D45BF9, 6 IB89 
>BFBDB= 6OD454FO64RFES CD<6OK>< < A46O>< G@EF69AAB= 89SF9?PABEF<. � 
QFB 6D9@S �O D45BF49F9 E GK95A<>4@< < A4GKAB= ?<F9D4FGDB=, 
>BAEC9>F<DG9F9 C9D6B<EFBKA<><, 7BFB6<F9EP > E9@<A4D4@, CD4>F<K9E><@ < 
?45BD4FBDAO@ ;4ASF<S@, 6OCB?AS9F9 8B@4LA<9 ;484A<S D4;?<KAB7B DB84, 
>GDEB6O9 D45BFO, 7BFB6<F9 D9H9D4FO, 6989F9 A4GKAO9 <EE?98B64A<S < F. 8. 
 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R E4@BEFBSF9?PAOI D45BF 
EB;84AO �4@ 6 CB@BMP 8?S D45BFO A4 ;4ASF<SI < 6B 6A9GDBKAB9 6D9@S. 
!4?<K<9 CB?B:<F9?PAB= BJ9A>< (BF@9F>< B 6OCB?A9A<<) >4:8B7B 6<84 
E4@BEFBSF9?PAB= D45BFO A9B5IB8<@B 8?S CB?GK9A<S <FB7B6B= BJ9A>< 
8<EJ<C?<A9 <?< @9:8<EJ<C?<A4DAB@G >GDEG, CBQFB@G 6 E?GK49 
A96OCB?A9A<S D45BFO CB ?R5B= CD<K<A9 <?< CB?GK9A<S 
A9G8B6?9F6BD<F9?PAB= BJ9A>< ;4 E4@BEFBSF9?PAGR D45BFG �O 8B?:AO A4=F< 
6D9@S 8?S 99 6OCB?A9A<S <?< C9D9E84K<. 
%4@BEFBSF9?PA4S D45BF4 6OCB?AS9FES 6 EBBF69FEF6<< E @9FB8<K9E><@< 
G>4;4A<S@< CB E4@BEFBSF9?PAB= D45BF9 EFG89AFB6 6E9I EC9J<4?PABEF9= 
F9IA<K9E>B7B < EBJ<4?PAB-Q>BAB@<K9E>B7B CDBH<?S, D4;@9M9AA4S A4 WEB-

E4=F9 >B??98:4. 
�=8<0=85! 
�E?< 6 CDBJ9EE9 6OCB?A9A<S ;484A<= 8?S E4@BEFBSF9?PAB= D45BFO 6B;A<>4RF 
6BCDBEO, D4;D9L<FP >BFBDO9 �4@ A9 G849FES, A9B5IB8<@B B5D4F<FPES > 
CD9CB8464F9?R 8?S CB?GK9A<S D4;NSEA9A<=.  
    *9?BEFAO= C9847B7<K9E><= CDBJ9EE CD98CB?4749F B5GK9A<9, 
B59EC9K<64RM99 @4>E<@4?PAB9 D4;6<F<9 <AF9??9>FG4?PAB=, Q@BJ<BA4?PAB=, 
6B?96B= EH9D ?<KABEF<, HBD@<DB64A<9 < D4;6<F<9 CB;A464F9?PAOI <AF9D9EB6 
< ECBEB5ABEF9=, F6BDK9E>B= 4>F<6ABEF< 5G8GM97B EC9J<4?<EF4. 'K95AO= 
CDBJ9EE 8B?:9A 6O;O64FP G8B6?9F6BD9AABEFP, D48BEFP, CB;A4A<S, KG6EF6B 
G8<6?9A<S FB@G, KFB BA E4@ @B:9F E89?4FP @AB7B9. 1FB@G ECBEB5EF6G9F F4>B= 
Q?9@9AF GK95AB= 89SF9?PABEF< >4> E4@BEFBSF9?PA4S D45BF4-#BASF<9 
«E4@BEFBSF9?PA4S D45BF4» FD4>FG9FES K4EFB A9B8AB;A4KAB. "8A< EK<F4RF, KFB 
QFB HBD@4 < @9FB8 BD74A<;4J<< GK9A<S, 8DG7<9 - QFB EC9J<4?PAO9 ;484A<S 
8?S E4@BEFBSF9?PAB7B 6OCB?A9A<S, FD9FP< - QFB 89SF9?PABEFP EFG89AFB6, 
>BFBD4S CDBF9>49F 59; A9CBED98EF69AAB7B GK4EF<S CD9CB8464F9?S. !B 
5B?PL<AEF6B EIB8<FES A4 FB@, KFB E4@BEFBSF9?PA4S D45BF4 - QFB A4?<K<9 
;484A<S, 6OCB?A9A<9 ;484A<S 59; A9CBED98EF69AAB7B GK4EF<S C9847B74, 
4>F<6ABEFP < GE<?<S EFG89AFB6, EC9J<4?PAB9 6D9@S 8?S 6OCB?A9A<S. 
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�DG7<@< E?B64@<, E4@BEFBSF9?PA4S D45BF4 - QFB F4>B= @9FB8 B5GK9A<S, CD< 
>BFBDB@ EFG89AFO CB ;484A<R CD9CB8464F9?S < CB8 97B DG>B6B8EF6B@ 
E4@BEFBSF9?PAB 6OCB?ASRF GK95AGR D45BFG, CDBS6?SS GE<?<9 < 4>F<6ABEFP. 
 

 

"�Щ�� $��" �!��*�� "�'+�2Щ� '%3 #" �/#"�!�!�2 
�!��'��&"$!/) %� "%&"3&��0!/) $��"& 

1. �A<@4F9?PAB 6OE?GL4=F9 <?< CDBK<F4=F9 F9@G, J9?< < ;484K< 
E4@BEFBSF9?PAB= D45BFO. 
2.  "5EG8<F9 F9>EF ;484A<S E CD9CB8464F9?9@ < 7DGCCB=, ;48464=F9 6BCDBEO -
A9?P;S BEF46?SFP A96OSEA9AAO@< <?< A9CBASFO@< A< B8AB7B E?B64 <?< 

6BCDBE4. 
3. �A<@4F9?PAB CDBE?GL4=F9 D9>B@9A84J<< CD9CB8464F9?S CB 6OCB?A9A<R 
E4@BEFBSF9?PAB= D45BFO. 
4. ";A4>B@PF9EP E 7D4H<>B@ E4@BEFBSF9?PAOI D45BF B5GK4RM<IES CB 
CD98@9FG, 9E?< FD95G9FES, GFBKA<F9 6D9@S, BF6B8<@B9 A4 6OCB?A9A<9 
;484A<S, EDB>< E84K< < HBD@G BFK9F4 G CD9CB8464F9?S. 
5. �A<@4F9?PAB <;GK<F9 C<EP@9AAO9 @9FB8<K9E><9 D9>B@9A84J<< CB 
6OCB?A9A<R E4@BEFBSF9?PAB= D45BFO («@9FB8<K>G»). 
6.  ";A4>B@PF9EP EB EC<E>B@ ?<F9D4FGDO < <EFBKA<>B6 CB ;484AAB= F9@9 
E4@BEFBSF9?PAB= D45BFO. 
7. #B6FBD<F9 69EP F9BD9F<K9E><= @4F9D<4? CB >BAEC9>F4@ ?9>J<= < 8DG7<@ 
<EFBKA<>4@, CD98L9EF6B646L<= E 4@BEFBSF9?PAB= D45BF9, BF69FPF9 A4 
6BCDBEO E4@B>BAFDB?S CB <;GK9AAB@)7 @4F9D<4?G. 
8. #B87BFB6PF9 6E9 A9B5IB8<@B9 8?S 6OCB?A9A<S ;484A<S, D4J<BA4?PAB 
(G8B5AB < CD46<?PAB) D4ECB?B:<F9 A4 D45BK9@ @9EF9. !9 E?98G9F 5D4FPES ;4 
D45BFG, CB>4 A9 CB87BFB6?9AB D45BK99 @9EFB. 
9. #DB8G@4=F9 IB8 6OCB?A9A<S D45BFO, EBEF46PF9 C?4A, 9E?< QFB A9B5IB8<@B. 
10.         �E?< 6O 89?49F9 EBB5M9A<9 <?< 8B>?48, FB B5S;4F9?PAB CDBKF<F9 
F9>EF @98?9AAB 6E?GI, B5D4M4S BEB5B9 6A<@4A<9 A4 CDB<;ABL9A<9 AB6OI 
F9D@<AB6 < EF4D4SEP ;4CB@A<FP <AHBD@4J<R. 
11.         �E?< 64L4 D45BF4 E6S;4A4 E <ECB?P;B64A<9@ >B@CPRF9D4 < <AF9DA9F4, 
CDB69DPF9 A4?<K<9 < D45BFBECBEB5ABEFP CDB7D4@@AB7B B59EC9K9A<S, 
A9B5IB8<@B7B 8?S 6OCB?A9A<S ;484A<S. 
12.         #D< 6OCB?A9A<< E4@BEFBSF9?PAB7B CD4>F<K9E>B7B ;484A<S 
EB5?R84=F9 CD46<?4 F9IA<>< 59;BC4EABEF< < BID4AO FDG84. 
13.         � CDBJ9EE9 6OCB?A9A<S E4@BEFBSF9?PAB= D45BFO B5D4M4=F9EP ;4 
>BAEG?PF4J<S@< > CD9CB8464F9?R, KFB5O 6B6D9@S E>BDD9>F<DB64FP E6BR 
89SF9?PABEFP, CDB69D<FP CD46<?PABEFP 6OCB?A9A<S ;484A<S. 
14.         #B B>BAK4A<< 6OCB?A9A<S E4@BEFBSF9?PAB= D45BFO EBEF46PF9 
C<EP@9AAO= <?< GEFAO= BFK9F 6 EBBF69FEF6<< E F9@< @9FB8<K9E><@< 
G>4;4A<S@< CB BHBD@<9A<R BFK9F4, >BFBDO9 6O CB?GK<?< BF CD9CB8464F9?S 
<?< 6 @9FB8<K9E><I G>4;4A<SI. 
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15.         %84=F9 7BFB6GR D45BFG CD9CB8464F9?R 8AS CDB69D>< FBKAB 6 EDB>. 
16.         'K4EF6G=F9 6 B5EG:89A<< < BJ9A>9 CB?GK9AAOI D9;G?PF4FB6 
E4@BEFBSF9?PAB= D45BFO (B5M97DGCCB6B@ <?< 6 @<>DB7DGCC4I). 
 

 

2 %B@C:BC@0 A0<>AB>OB5;P=>9 @01>BO 

%4@BEFBSF9?PA4S D45BF4 EFG89AFB6 CB 8<EJ<C?<A9  ��.02.01. 
 ��$"#$"*�%%"$!/� %�%&� / BEGM9EF6?S9FES 
6A94G8<FBDAB 6 6<89 E4@BEFBSF9?PAB7B <;GK9A<S F9BD9F<K9E>B7B 
@4F9D<4?4: HBD@4@< BFK9FB6 S6?SRFES: EBEF46?9A<9 >BAEC9>F4, 
A4C<E4A<9 D9H9D4F4, GEFAO9 8B>?48O. 

%4@BEFBSF9?PA4S D45BF4 S6?S9FES B5S;4F9?PAB= 8?S >4:8B7B 

B5GK4RM97BES < BCD989?S9FES GK95AO@ C?4AB@. �B?<K9EF6B K4EB6, BF6B8<@B9 

A4 E4@BEFBSF9?PAGR D45BFG, ;46<E<F BF GDB6AS E?B:ABEF< 6OCB?A9A<S < BF 

B5N9@4. "5N9@ E4@BEFBSF9?PAB= D45BFO B5GK4RM<IES BCD989?S9FES 

H989D4?PAO@ 7BEG84DEF69AAO@ B5D4;B64F9?PAO@ EF4A84DFB@. � EBBF69FEF6<< E 

D45BK9= CDB7D4@@B= 8<EJ<C?<AO  ��.02.01.  ��$"#$"*�%%"$!/� 

%�%&� / @4>E<@4?PA4S GK95A4S A47DG;>4 EBEF46?S9F 248 K4EB6, B5S;4F9?PA4S 

4G8<FBDA4S GK95A4S A47DG;>4 3 222K4E4, E4@BEFBSF9?PA4S D45BF4 B5GK4RM<IES 3 

20 K4EB6.  

 

№ 

C/C 

!4<@9AB64A<9 F9@O E4@BEFBSF9?PAB= D45BFO &DG8B-

9@>BEF

P, 

K4E 

(BD@4 

BFK9F4 

1 %0<>AB>OB5;P=0O @01>B0№1 "EAB6AO9 E6989A<S B 
D45BF9 @<>DB>BAFDB??9DB6 ( �) 

2 %BB5M9A

<9 

2 %0<>AB>OB5;P=0O @01>B0 №2 %FDG>FGDA4S EI9@4 
 � AVR;  B8G?<, EBEF46?SRM<9 >BAFDB??9D. 

2 $9H9D4F 

3 %0<>AB>OB5;P=0O @01>B0 №3 �AF97D<DB64AA4S 

ED984 D4;D45BF>< CDB7D4@@AB7B B59EC9K9A<S 

(�%$#") 8?S E9@9=EF64  � AVR 

2  G?PF<@

98<=A4S 

CD9;9AF4
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J<S 

4 %0<>AB>OB5;P=0O @01>B0 №4 �OCB?A9A<9 

4D<H@9F<K9E><I BC9D4J<= E 86B<KAO@< 

>B8<DB64AAO@< K<E?4@< 6  � AVR 

2 �BAEC9>F 

5 %0<>AB>OB5;P=0O @01>B0 №5 "D74A<;4J<S 
66B84/6O6B84 6  � AVR 

2 #D9;9AF4

J<S 

6 %0<>AB>OB5;P=0O @01>B0 №6 �B@4A8O 

B5D4M9A<S > CBDF4@  � AVR. 

2 %BB5M9A

<9  

7 %0<>AB>OB5;P=0O @01>B0 №7 $45BF4 E F4=@9D4@<  

 � AVR. 

2 �BAEC9>F 

8 %0<>AB>OB5;P=0O @01>B0 №8. �DI<F9>FGD4  � 

STM32. "EAB6AO9 @B8G?< < <I A4;A4K9A<9 

2 $9H9D4F  

9 %0<>AB>OB5;P=0O @01>B0 №9. $45BF4 E 6A9LA9= 
C4@SFPR 6  � STM32. �*#/*�#  � STM32 

2 �BAEC9>F 

10 %0<>AB>OB5;P=0O @01>B0 №10. #B8E<EF9@4 

C<F4A<S 6 @<>DB>BAFDB??9DAOI E<EF9@4I STM32 

2  G?PF<@

98<=A4S 

CD9;9AF4

J<S  

 �FB7B 20  

 

3  5B>48G5A:85 @5:><5=40F88 ?> A>AB02;5=8N :>=A?5:B0 
      �BAEC9>F<DB64A<9 - QFB CDBJ9EE @OE?9AAB= C9D9D45BF>< < C<EP@9AAB= 

H<>E4J<< <AHBD@4J<< 6 6<89 >D4F>B7B <;?B:9A<S BEAB6AB7B EB89D:4A<S, 

E@OE?4 >4>B7B-?<5B F9>EF4. $9;G?PF4FB@ >BAEC9>F<DB64A<S S6?S9FES ;4C<EP, 

CB;6B?SRM4S >BAEC9>F<DGRM99 EFG89AFG' A9@98?9AAB <?< K9D9; A9>BFBDO= 

EDB> E AG:AB= CB?ABFB= 6BEEF4AB6<FP CB?GK9AAGR <AHBD@4J<R. #B 

EGM9EF6G, >BAEC9>F CD98EF46?S9F EB5B= B5;BD <;GK49@B7B <EFBKA<>4 

<AHBD@4J<<, EB89D:4M<= BEAB6AO9 @OE?< F9>EF4 59; CB8DB5ABEF9= A 

6FBDBEF9C9AAOI 89F4?9=, 8BE?B6AO9 6OC<E>< <; F9>EF4 <EFBKA<>4. #D< QFB@ 
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>BAEC9>F -QFB A9 CB?AB9 C9D9C<EO64A<9 KG:B7B F9>EF4. �7B BEAB6G 

EBEF46?SRF C?4A, F9;<EO, 6OC<E><, J<F4FO. 

#D< A4C<E4A<< >BAEC9>F4 EA4K4?4 A9B5IB8<@B CDBK<F4FP F9>EF <EFBKA<>4 

<AHBD@4J<<, 6 AT@ 6O89?<FP BEAB6AO9 CB?B:9A<S, CB8B5D4FP CD<@9DO, 4 

G:9 ;4F9@ BHBD@<FP F9>EF >BAEC9>F4. 

%GM9EF6GRF D4;ABB5D4;AO9 6<8O < ECBEB5O >BAEC9>F<DB64A<S: - >BAEC9>F 

@B:9F 5OFP CB?AO@, >B784 EFG89AF D45BF49F EB 6E9@ F9>EFB@ <EFBKA<>4, <?< 

A9CB?AO@, >B784 <AF9D9E CD98EF46?S9F >4>B=-?<5B B8A< <?< A9E>B?P>B 

6BCDBEB6, ;4FDBAGFOI 6 <EFBKA<>9: 

- C?4A->BAEC9>F CD98EF46?S9F EB5B= 5B?99 89F4?PAGR CDBD45BF>G <EFBKA<>4, 

FB 9EFP EBEF46?S9FES CB8DB5AO=, E?B:AO= C?4A, 6 >BFBDB@ BE69M4RFES A9 

FB?P>B BEAB6AO9 6BCDBEO <EFBKA<>4, AB < K4EFAO9. � >4:8B@G CGA>FG <?< 

CB8CGA>FG C?4A4 CB85<D4RFES < 6OC<EO64RFES J<F4FO: 

- F9>EFG4?PAO= >BAEC9>F, >BFBDO= CD98EF46?S9F EB5B= CBE?98B64F9?PAGR 

;4C<EP F9>EF4 <EFBKA<>4. &4>B= >BAEC9>F FBKAB C9D9849F ?B7<>G @4F9D<4?4 < 

@4>E<@G@ <AHBD@4J<<. 

#D< 6OCB?A9A<< E4@BEFBSF9?PAB= D45BFO CB 8<EJ<C?<A9  ��.02.01. 
 <>DBCDBJ9EEBDAO9 E<EF9@O A9B5IB8<@B EBEF46<FP F9>EFG4?PAO= >BAEC9>F. 
�?7BD<F@ 89=EF6<= CD< 6OCB?A9A<< F9>EFG4?PAB7B >BAEC9>F4 EBEFB<F 6 

E?98GRM9@: 

1)  GSEA9A<9 J9?< < ;484K< >BAEC9>F<DB64A<S: 

2)    ;A4>B@EF6B E <EFBKA<>B@ 6 J9?B@, CD< QFB@ A9B5IB8<@B 6O89?<FP 

<AHBD@4J<BAAB ;A4K<@O9 D4;89?O F9>EF4: 

3) EBEF46?9A<9 >BAEC9>F4, 8?S QFB7B A9B5IB8<@B: 

-     E89?4FP 5<5?<B7D4H<K9E>B9 BC<E4A<9 >BAEC9>F<DG9@B7B <EFBKA<>4. 

!4CD<@9D. И64AB6 �.�., �9FDB6 А.�. Ц<HDB6O9 E<EF9@O C9D984K<: GK95A<>. 

- М: (��' «'K95AB-@9FB8<K9E><= J9AFD CB B5D4;B64A<N A4 

:9?9;AB8BDB:AB@ FD4AECBDF9», 2010 -280 E; 

-   CBE?98B64F9?PAB 6O89?<FP 6 F9>EF9 F9;<EO < ;4C<E4FP <I E CBE?98GRM9= 

4D7G@9AF4J<9=; 
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-   A4C<E4FP 6O6B8 - B5B5M<FP F9>EF >BAEC9>F4, 6O89?<FP BEAB6AB9 

EB89D:4A<9 

 

 

 

 

4  5B>48G5A:85 @5:><5=40F88 ?> =0?8A0=8N @5D5@0B0 
     !4C<E4A<9 D9H9D4F4 J9?9EBB5D4;AB BEGM9EF6?SFP CBE?98B64F9?PAB, CBE?9 

7?G5B>B7B A 6E9EFBDBAA97B <;GK9A<S <@9RM9=ES ?<F9D4FGDO < ABD@4F<6AB-

F9IA<K9E>B= 8B>G@9AF4J<<. $9H9D4F 8B?:9A 5OFP CB87BFB6?9A EFG89AFB@ 

E4@BEFBSF9?PAB, EB89D:4A<9 8B?:AB EBBF69FEF6B64FP ;484AAB= F9@9. 

"5M<@< FD95B64A<S@< > D9H9D4FG S6?SRFES K9F>BEFP A ?B7<K9E>4S 

CBE?98B64F9?PABEFP <;?B:9A<S @4F9D<4?4, G598<F9?PABEFP 4D7G@9AF4J<<, 

>D4F>BEFP SEABEFP HBD@G?<DB6B>. 

%FG89AFG 6 B5S;4F9?PAB@ CBDS8>9 CD< J<F<DB64A<< A9B5IB8<@B CD<6B8<FP 

EEO?>< A4 C9D6B<EFBKA<>. � >BAJ9 6OCB?A9AAB= D45BFO CD<6B8<FES EC<EB> 

<ECB?P;G9@B= ?<F9D4FGDO 6 EBBF69FEF6<< E CD46<?4@< 5<5?<B7D4H<K9E>B7B 

BC<E4A<S. 

$9H9D4F 8B?:9A 5OFP 6OCB?A9A A4 B8AB= EFBDBA9 EF4A84DFAOI ?<EFB6 5G@474 

HBD@4F4 � 4 (210*297 @@), LD<HF Times New Roman, D4;@9D LDAHD4 14 

CGA>FB6, K9D9; CB?GFBDAO= @9:8GEFDBKAO= <AF9D64?.. �<EF E A4C9K4F4AAO@ 

F9>EFB@ 8B?:9A <@9FP CB?S: 69DIA99 - 20 @@. CD46B9 - 10 @@. ?96B9 - 30 @@. 

A<:A99 - 20 @@.  <A<@4?PAO= B5N9@ D9H9D4F4 - 3 EFD4A<JO C9K4FAB7B 

F9>EF4. &<FG?PAO= ?<EF 6OCB?AS9FES 6 EBBF69FEF6<< E B5D4;JB@, 

BHBD@?9AAO@ 6 CD<?B:9A<< 1 > A4EFBSM<@ @9FB8<K9E><@ @5:><5=40F8O<. 
#9D98 BEAB6AO@ F9>EFB@ A9B5IB8<@B A4C<E4FP C?4A. � F9>EF9 >4:8O= AB6O= 

6BCDBE C?4A4 8B?:9A <@9FP ;47B?B6B> < A4K<A4FPES E AB6B7B 45;4J4. 

"EAB6A4S K4EFP D45BFO 8B?:A4 CB?ABEFPR D4E>DO64FP F9@G.  
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5      5B>48G5A:85     @5:><5=40F88     ?>     >D>@<;5=8N     
<C;PB8<5489=>9 ?@575=B0F88 

     ' F9D@<A4 «CD9;9AF4J<S» 864 ;A4K9A<S - L<DB>B9 < G;>B9. � L<DB>B@ 

E@OE?9 E?B64 «CD9;9AF4J<O» - QFB 6OEFGC?9A<9, 8B>?48, ;4L<F4 

;4>BAK9AAB7B <?< C9DEC9>F<6AB7B CDB9>F4, CD98EF46?9A<9 A4 B5EG:89A<9 

D45BK97B CDB9>F4, D9H9D4F4 A FB@G CB8B5AB9. � G;>B@ E@OE?9 E?B64 

«CD9;9AF4J<O» - QFB Q?9>FDBAAO9 8B>G@9AFO BEB5B7B DB84. "A< BF?<K4RFES 

>B@C?9>EAO@ @G?PF<@98<=AO@ EB89D:4A<9@ < BEB5O@< 6B;@B:ABEFS@< 

GCD46?9A<S 6BECDB<;6989A<9@ <AHBD@4J<<. 

� CD98?4749@OI 6<84I E4@BEFBSF9?PAB= D45BFO EFG89AFB6 @G?PF<@98<=AO9 

CD9;9AF4J<< @B7GF 5OFP <ECB?P;B64AO CD< ;4M<F9 D9H9D4FB6 < CD< ;4L<F9 

>GDEB6OI CDB9>FB6. 

М9FB8<K9E><9 D9>B@9A84J<< 8?O CD9;9AF4J<< MS PowerPoint: 

•    �?S CB87BFB6>< >B@CPRF9DAB= CD9;9AF4J<< CB?9;AB <ECB?P;B64FP 

L45?BAO BHBD@?9A<O. 

•    %?4=8O :9?4F9?PAB A9 C9D97DG:4FP F9>EFB@, ?GKL9 D4;@9EF<FP 

>BDBF><9 F9;<EO, G5D46 66B8AO9 E?B64, 84FO, <@9A4, F9D@<AO, >B?<K9EF6B 

E?B6 A4 E?4=89 A9 8B?:AB CD96OL4FP 40; 8BCGE>49FES D4;@9L4FP 2-3 

HBFB7D4H<< <?< D<EGA>4. !4<5B?99 64:AO= @4F9D<4? ?GKL9 6O89?<FP. 

•    &45?<JO E J<HDB6O@< 84AAO@< ?GKL9 CD98EF46<FP 6 6<89 7D4H<>B6 < 

8<47D4@@. 

+FB5O B59EC9K<FP IBDBLGR K<F49@BEFP CD9;9AF4J<<, A9B5IB8<@B CB8B5D4FP 

F9@AO= J69F HBA4 < E69F?O= J69F LD<HF4. %?4=8O A9B5IB8<@B 

CDBAG@9DB64FP. 1FB CB;6B?<F 5OEFDB B5D4M4FPES > >BA>D9FAB@G E?4=8G 6 

E?GK49 A9B5IB8<@BEF<. 

!9B5IB8<@B B5S;4F9?PAB EB5?R84FP 98<AO= EF<?P BHBD@?9A<O CD9;9AF4J<< 

< B5D4F<FP 6A<@4A<9 A4 EF<?<EF<K9E>GN 7D4@BFABEFP. �9D6O= E?4=8 

8B?:9A 5OFP F<FG?PAO@; A4 HBA9 QFB7B E?4=84 EFG89AF CD98EF46?S9F: 

A4<@9AB64A<9 GK95AB7B ;46989A<S, F9@G D45BFO <?< CDB9>F4, E6B< H4@<?<R 
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< <A<J<4?O, H4@<?<R < <A<J<4?O DG>B6B8<F9?S, 7B8 EB;84A<S CD9;9AF4J<<. 

(BAB@ QFB7B E?4=84 @B:9F 5OFP A9 FB?P>B J69F, AB < <;B5D4:9A<9 CB F9@9 

D45BFO. 

�4M<FG D45BFO :9?4F9?PAB 6OCB?ASFP E <ECB?P;B64A<9@ 10-15 E?4=8B6. 

B5M4S CDB8B?:<F9?PABEFP A9 5B?99 5 @<AGF, CD< QFB@ A9B5IB8<@B CB@A<FP, 

KFB EN:9FO CD9;9AF4J<< <??NEFD<DGNF BEAB6AO9 CB?B:9A<O 8B>?484. 

�E9 C9D9K<E?9AAB9 6OL9 - A9 :9EF><9 FD95B64A<O, 4 D9>B@9A84J<<, F4> >4> 

CD< EBEF46?9A<< CD9;9AF4J<< >4:8B@G EFG89AFG A9B5IB8<@B CDBO6?OFP E6B9 

F6BDK9EF6B. 

 

6  �&"�И'�%�И� $��" �!��&ИИ  #" �/#"�!�!И. 

%� "%&"/&��0!/% $��"& 

 

�=50C48B>@=0O A0<>AB>OB5;P=0O @01>B0 № 1:#B87BFB6<FP EBB5M9A<9 A4 
F9@G: «"EAB6AO9 E6989A<S B D45BF9 @<>DB>BAFDB??9DB6 ( �) "EAB6AO9 
E6989A<S B D45BF9 @<>DB>BAFDB??9DB6 ( �)».  
*9?P: >D4F>B < K9F>B BFB5D4;<FP 6 EBB5M9A<< BEAB6AO9 A4CD46?9A<S 
D4;6<F<S @<>DB>BAFDB??9DB6. 
  "E64<649@O9 >B@C9F9AJ<<: "� 01 

"EAB6AO9 6BCDBEO: 
1. "EAB6AB9 BF?<K<9  � BF @<>DBCDBJ9EEBDB6 . 
2. !4CD46?9A<S CD<@9A9A<S < D4;6<F<S  �. 

�D9@S, BF6989AAB9 A4 6OCB?A9A<9 E4@BEFBSF9?PAB= D45BFO: 1 K4E4. 
�<F9D4FGD4: 
�GDB6, �. �.  <>DBCDBJ9EEBDAO9 E<EF9@O : GK95A<> / �.�. �GDB6. 4  BE>64 
: �!($�- , 2022. 4 336 E. + �BC. @4F9D<4?O [1?9>FDBAAO= D9EGDE]. 4 

(%D98A99 CDBH9EE<BA4?P-AB9 B5D4;B64A<9). - ISBN 978-5-16-015323-0. - &9>EF 
: Q?9>FDBAAO=. - URL: https://znanium.com/catalog/product/1843024 (84F4 
B5D4M9A<S: 09.12.2021).  

�BCDBEO 8?S E4@B>BAFDB?S > F9@9: 
1. �4><9 ;484K< D9L4RF J<HDB64S  �? 

2. !4CD46?9A<S D4;6<F<S  � 

. (BD@4 BFK9FABEF<: ;4M<F4 EBB5M9A<S. 
 

&5<0 1.2  � E9@9=EF64 AVR 

�=50C48B>@=0O A0<>AB>OB5;P=0O @01>B0 № 2: #DBD45BF>4 >BAEC9>FB6 
GDB>4 E J9?PR CB87BFB6>< > CD4>F<K9E>B= D45BF9 CB F9@9: «%FDG>FGDA4S 
EI9@4  � AVR;  B8G?<, EBEF46?SRM<9 >BAFDB??9D». 
&5;P: CB87BFB6<FPES > CD4>F<K9E>B= D45BF9. 
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"E64<649@O9 >B@C9F9AJ<<: "� 01 
�@5<O, >B2545==>5 =0 2O?>;=5=85 E4@BEFBSF9?PAB= D45BFO: 2 K4E4. 
"EAB6AO9 6BCDBEO > F9@9: 
1)  �B?<K9EF6B CBDFB6 6  �? 

2)  #D<@9AS9@O9 F<CO C4@SF<? 

3)  �B?<K9EF6B F4=@9DB6? 

(BD@4 BFK9FABEF<: GEFAO= BCDBE. 
 

%0<>AB>OB5;P=0O @01>B0 >1CG0Nщ8EAO №3. �AF97D<DB64AA4S ED984 
D4;D45BF>< CDB7D4@@AB7B B59EC9K9A<S (�%$#") 8?S E9@9=EF64  � AVR  

&5;P: CB87BFB6<FPES > CD4>F<K9E>B= D45BF9. 
"E64<649@O9 >B@C9F9AJ<<: "� 01 
�@5<O, >B2545==>5 =0 2O?>;=5=85 E4@BEFBSF9?PAB= D45BFO: 2 K4E4. 
"EAB6AO9 6BCDBEO > F9@9: 

1) �4>B6O 8BEFGCAO9 S;O>< CDB7D4@@<DB64A<S? 

2) �B;@B:9A ?< D9:<@ BF?48><? 
 

 

&5<0 1.2  � E9@9=EF64 AVR 

�=50C48B>@=0O A0<>AB>OB5;P=0O @01>B0 № 4: #DBD45BF>4 >BAEC9>FB6 
GDB>4 E J9?PR CB87BFB6>< > CD4>F<K9E>B= D45BF9 CB F9@9: «�OCB?A9A<9 
4D<H@9F<K9E><I BC9D4J<= E 86B<KAO@< >B8<DB64AAO@< K<E?4@<». 
*9?P: CB87BFB6<FPES > CD4>F<K9E>B= D45BF9. 
"E64<649@O9 >B@C9F9AJ<<: "� 01 
�D9@S, BF6989AAB9 A4 6OCB?A9A<9 E4@BEFBSF9?PAB= D45BFO: 4 K4E. 
"EAB6AO9 6BCDBEO > F9@9: 
1)  #BSEA<F9 4?7BD<F@ E?B:9A<S K<E9? 6 86B<KAB@ >B89 
2)  +FB F4>B9 8BCB?A<F9?PAO= >B8 < 8?S K97B BA <ECB?P;G9FES? 
3) #D< E?B:9A<< 86GI 86B<KAOI K<E9? >4><@ @B:9F @4>E<@4?PAB 5OFP 
C9D9ABE 6 E?98GRM<= D4;DS8?  
4)  #BSEA<F9 4?7BD<F@ E?B:9A<S K<E9? 6 6BEP@9D<KAB@ >B89 
5)  #BSEA<F9 4?7BD<F@ E?B:9A<S K<E9? 6 L9EFA48J4F9D<KAB@ >B89 
6)  #D< E?B:9A<< 86GI L9EFA48J4F9D<KAOI K<E9? >4><@ @B:9F @4>E<@4?PAB 
5OFP C9D9ABE 6 E?98GRM<= D4;DS8? 
(BD@4 BFK9FABEF<: GEFAO= BCDBE. 
 

&5<0 1.2  � E9@9=EF64 AVR 

�=50C48B>@=0O A0<>AB>OB5;P=0O @01>B0 № 5: "D74A<;4J<S 66B84/6O6B84 6 
 � AVR  

*9?P: D9L<FP CD<@9DO <A8<6<8G4?PAB7B ;484A<S. 
"E64<649@O9 >B@C9F9AJ<<: "� 01 
�D9@S, BF6989AAB9 A4 6OCB?A9A<9 E4@BEFBSF9?PAB= D45BFO: 2 K4E. 
�BCDBEO 8?S E4@B>BAFDB?S > F9@9: 
1. �B?<K9EF6B < A4;A4K9A<9 GCD46?SRM<I D97<EFDB6 CBDF4? 
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2. !4CD46?9A<9 C9D984K< <AHBD@4J<< 6 CBDF4I? 

3. +FB F4>B9 BEAB6AB= < 8BCB?A<F9?PAO= >B8?  
(BD@4 BFK9FABEF<: D9L9A<9 ;484A<S 6 F9FD48<. 
 

 

&5<0 1.2  � E9@9=EF64 AVR 

�=50C48B>@=0O A0<>AB>OB5;P=0O @01>B0 № 6: #DBD45BF>4 >BAEC9>FB6 
GDB>4 E J9?PR CB87BFB6>< > CD4>F<K9E>B= D45BF9 CB F9@9: «�B@4A8O 
B5D4M9A<S > CBDF4@  � AVR.». 
*9?P: CB87BFB6<FPES > CD4>F<K9E>B= D45BF9. 
"E64<649@O9 >B@C9F9AJ<<: "�01, #� 2.1 
�D9@S, BF6989AAB9 A4 6OCB?A9A<9 E4@BEFBSF9?PAB= D45BFO: 2 K4E4. 
"EAB6AO9 6BCDBEO > F9@9: 
1)  �B;@B:AO ?< ?B7<K9E><9 BC9D4J<<? 
2)  $4;DS8ABEFP CBDF4. 
3) �B?<K9EF6B D97<EFDB6 8?S 6O6B84 84AAOI 
(BD@4 BFK9FABEF<: GEFAO= BCDBE. 
 

&5<0 1.2  � E9@9=EF64 AVR 

�=50C48B>@=0O A0<>AB>OB5;P=0O @01>B0 № 7: #DBD45BF>4 >BAEC9>FB6 
GDB>4 E J9?PR CB87BFB6>< > CD4>F<K9E>B= D45BF9 CB F9@9: «$45BF4 E 
F4=@9D4@<   � AVR». 
*9?P: CB87BFB6<FPES > CD4>F<K9E>B= D45BF9. 
"E64<649@O9 >B@C9F9AJ<<: "�01, #� 2.1 
�D9@S, BF6989AAB9 A4 6OCB?A9A<9 E4@BEFBSF9?PAB= D45BFO: 2 K4E4. 
"EAB6AO9 6BCDBEO > F9@9: 
1.   4>E<@4?PA4S ;489D:>4 6 F4=@9D9? 

2.   <A<@4?PAB9 ;A4K9A<9 6D9@9AAB7B <AF9D64?4. 
3.   �B?<K9EF6B F4=@9DB6. 
4.  �BCGEF<@4 ?< E<EF9@4 CD9DO64A<= CD< D45BF9 E F4=@9D4@<?. 
(BD@4 BFK9FABEF<: GEFAO= BCDBE. 
 

&5<0 1.2  � E9@9=EF64 STM32 

�=50C48B>@=0O A0<>AB>OB5;P=0O @01>B0 № 8: #DBD45BF>4 >BAEC9>FB6 
GDB>4 E J9?PR CB87BFB6>< > CD4>F<K9E>B= D45BF9 CB F9@9: «�DI<F9>FGD4  � 
STM32. "EAB6AO9 @B8G?< < <I A4;A4K9A<9». 
*9?P: CB87BFB6<FPES > CD4>F<K9E>B= D45BF9. 
"E64<649@O9 >B@C9F9AJ<<: "�01, #� 2.1 
�D9@S, BF6989AAB9 A4 6OCB?A9A<9 E4@BEFBSF9?PAB= D45BFO: 2 K4E4. 
"EAB6AO9 6BCDBEO > F9@9: 
1.   #9D9K<E?<F9 D97<EFDO B5M97B A4;A4K9A<S < <I HGA>J<<. 
2.  �4=F9 I4D4>F9D<EF<>G EGM9EF6GRM<@ HBD@4F4@ >B@4A8 < 84AAOI. 
3.   #9D9K<E?<F9 D9:<@O D45BFO @<>DBCDBJ9EEBD4, 84=F9 <@ >D4F>GR 
I4D4>F9D<EF<>G. 
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4.   #9D9K<E?<F9 D97<EFDO B5M97B A4;A4K9A<S < <I HGA>J<<. 
5.  �4=F9 I4D4>F9D<EF<>G EGM9EF6GRM<@ HBD@4F4@ >B@4A8 < 84AAOI. 
6.   #9D9K<E?<F9 D9:<@O D45BFO @<>DBCDBJ9EEBD4, 84=F9 <@ >D4F>GR 
I4D4>F9D<EF<>G. 
(BD@4 BFK9FABEF<: GEFAO= BCDBE. 
 

 

&5<0 1.2  � E9@9=EF64 STM32 

�=50C48B>@=0O A0<>AB>OB5;P=0O @01>B0 № 9: #DBD45BF>4 >BAEC9>FB6 
GDB>4 E J9?PR CB87BFB6>< > CD4>F<K9E>B= D45BF9 CB F9@9: «$45BF4 E 6A9LA9= 
C4@SFPR 6  � STM32. �*#/*�#  � STM32». 
*9?P: CB87BFB6<FPES > CD4>F<K9E>B= D45BF9. 
"E64<649@O9 >B@C9F9AJ<<: "�01, #� 2.1 
�D9@S, BF6989AAB9 A4 6OCB?A9A<9 E4@BEFBSF9?PAB= D45BFO: 2 K4E4. 
"EAB6AO9 6BCDBEO > F9@9: 
1.  &BKABEFP CD9B5D4;B64A<S 4A4?B7B6B7B E<7A4?4 6 J<HDG. 
2.  �<4C4;BA ;A4K9A<= E<7A4?4?  

(BD@4 BFK9FABEF<: GEFAO= BCDBE. 
 
&5<0 1.3.    >4C;8 A8AB5<O =0 >A=>25  �  

�=50C48B>@=0O A0<>AB>OB5;P=0O @01>B0 № 10: #DBD45BF>4 >BAEC9>FB6 
GDB>4 E J9?PR CB87BFB6>< > CD4>F<K9E>B= D45BF9 CB F9@9: «#B8E<EF9@4 
C<F4A<S 6 @<>DB>BAFDB??9DAOI E<EF9@4I STM32». 
*9?P: CB87BFB6<FPES > CD4>F<K9E>B= D45BF9. 
"E64<649@O9 >B@C9F9AJ<<: "�01, #� 2.1 
�D9@S, BF6989AAB9 A4 6OCB?A9A<9 E4@BEFBSF9?PAB= D45BFO: 2 K4E4. 
"EAB6AO9 6BCDBEO > F9@9: 

1) %<EF9@4 watch dog, A4;A4K9A<9. 
2) #BDS8B> D45BFO CD< 6>?RK9A<< C<F4A<S. 

(BD@4 BFK9FABEF<: GEFAO= BCDBE. 
 

 

 

 

7.     �>=B@>;P A0<>AB>OB5;P=>9 @01>BO ABC45=B>2 
�?S GCD46?9A<S E4@BEFBSF9?PAB= D45BFB= EFG89AFB6 <ECB?P;GRFES 

E?98GRM<9 HBD@O >BAFDB?S: 
- F9@4F<K9E><9 >BAEG?PF4J<<, 6 IB89 >BFBDOI EFG89AFO BE@OE?<64RF 

CB?GK9AAGR <AHBD@4J<R, CD9CB8464F9?P BCD989?S9F EF9C9AP CBA<@4A<S 
F9@O < B>4;O649F A9B5IB8<@GR CB@BMP; 

- CDB@9:GFBKAO= >BAFDB?P BEGM9EF6?S9FES A4 ?9>J<SI < CD4>F<K9E><I 
;4ASF<SI, >BFBDO= CDB6B8<FES 6 HBD@9 59E98, GEFAOI BF69FB6 EFG89AFB6, 
E9@<A4DB6, F9EFB6, BCDBEB6; 
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- F9>GM<= >BAFDB?P BEGM9EF6?S9FES 6 IB89 CDB69D>< < 4A4?<;4 
BF89?PAOI 6<8B6 E4@BEFBSF9?PAOI D45BF, 6OCB?A9AAOI 6B 6A94G8<FBDAB9 
6D9@S. � A<@ BFABESFES D45BFO <A8<6<8G4?PAB7B I4D4>F9D4:  D9H9D4FO; 

- <FB7B6O= >BAFDB?P BEGM9EF6?S9FES 6 6<89 Q>;4@9A4, 
CD98GE@BFD9AAB7B GK95AO@ C?4AB@. 

 

�@8B5@88 >F5=820=8O @57C;PB0B>2 2=50C48B>@=>9 A0<>AB>OB5;P=>9 
@01>BO 

КD<FеD<< BцеA<64A<я EBEF46?еA<я >D4F>B7B >BAECе>F4: 
№?/? �@8B5@88 >F5=820=8O �0;;O 

1 

2 

3 

4 

5 

 

6 

7 

#B?ABF4  <ECB?P;B64A<S GK95AB7B @4F9D<4?4 
�B7<>4 <;?B:9A<S 
#BA<@4A<9 EGMABEF< <;GK49@B7B 6BCDBE4 
#D46<?PABEFP CDB6989A<S 4A4?<;4 
!47?S8ABEFP (A4?<K<9 D<EGA>B6, EI9@, 
4>>GD4FABEFP 6OCB?A9A<S, K<F49@BEFP) 
�D4@BFABEFP (F9D@<AB?B7<K9E>4S < 
BDHB7D4H<K9E>4S) 
%4@BEFBSF9?PABEFP CD< EBEF46?9A<< 

0 54??B6 3 CD<;A4> 
BFEGFEF6G9F 

1 54?? 3 6OCB?A9AB 
K4EF<KAB 

2 54?? 3 6OCB?A9AB 
CD46<?PAB, 
CB?ABEFPR 

"J9A>4:  
«5» - 10-8 54??B6 
«4» - 7-6 54??B6 
«3» - 5-4 54??4 
«2» - @9APL9 4 54??B6 

 

КD<FеD<< BцеA<64A<я 6OCB?AеA<я E4@BEFBяFе?PAB= D45BFO: 
№C/C �D<F9D<< BJ9A<64A<S �4??O 

1 

2 

3 

4 

5 

6 

7 

8 

9 

'@9A<9 EFG89AF4 <ECB?P;B64FP F9BD9F<K9E><9 
;A4A<S 
'@9A<9 D45BF4FP E <EFBKA<>4@< <AHBD@4J<<  
�B7<>4 <;?B:9A<S 
#BA<@4A<9 EGMABEF< <;GK49@B7B 6BCDBE4 
#D46<?PABEFP CDB6989A<S 4A4?<;4 
!47?S8ABEFP (A4?<K<9 D<EGA>B6, EI9@, 
4>>GD4FABEFP 6OCB?A9A<S, K<F49@BEFP) 
�D4@BFABEFP (F9D@<AB?B7<K9E>4S < 
BDHB7D4H<K9E>4S) 
%4@BEFBSF9?PABEFP CD< 6OCB?A9A<< 

0 54??B6 3 CD<;A4> 
BFEGFEF6G9F 

1 54?? 3 6OCB?A9AB 
K4EF<KAB 

2 54?? 3 6OCB?A9AB 
CD46<?PAB, 
CB?ABEFPR 

"J9A>4:  
«5» - 14-11 54??B6 
«4» - 10-8 54??B6 
«3» - 7-5 54??B6 
«2» - @9APL9 5 54??B6 
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� E4@BEFBSF9?PAGR D45BFG EFG89AF4 CB 8<EJ<C?<A9  ��.02.01. 
 <>DBCDBJ9EEBDAO9 E<EF9@O 

  6 FB@ K<E?9 @B7GF 6IB8<FP ;484A<S: 
1 #B87BFB6>4 D9H9D4FB6 CB F9@9 «#� ». 
2 #B87BFB6>4 D9H9D4FB6 CB F9@9 «#9DEBA4?PAO9 >B@CPRF9DO» 
3 #B87BFB6>4 > 6OCB?A9A<R ?45BD4FBDAB 3 CD4>F<K9E><I D45BF. 
4 #B87BFB6>4 > E9@<A4D4@ < Q>;4@9AG. 
5 $45BF4 CB <;GK9A<R F9BD9F<K9E>B7B @4F9D<4?4. 
6 $45BF4 CB EBBF69FEF6GRM<@ D4;89?4@ >GDEB6B7B CDB9>F4 
7 �A4?<; < D4;D45BF>4 CD98?B:9A<= CB ;484AAB= CDBH9EE<BA4?PAB= 
CDB5?9@9 
8 $45BF4 E ABD@4F<6AO@< 8B>G@9AF4@< 

9 $45BF4 EB ECD46BKA<>4@< 
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