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AO9 CD464 < B5S;4AABEF<, G64:4RM97B ;4>BA < CD46BCB-

DS8B>, B5?484RM97B KG6EF6B@ EB5EF69AAB7B 8BEFB<AEF64, 

BEB;A4AAB CD<A<@4RM97B FD48<J<BAAO9 A4J<BA4?PAO9 

< B5M9K9?B69K9E><9 7G@4A<EF<K9E><9 < 89@B>D4F<K9E><9 

J9AABEF<; 

 D4;6<F<9 CD46B6B= < CB?<F<K9E>B= >G?PFGDO B5GK4R-

M<IES, D4EL<D9A<9 >BAEFDG>F<6AB7B GK4EF<S 6 CD<ASF<< 

D9L9A<=, ;4FD47<64RM<I <I CD464 < <AF9D9EO, 6 FB@ 

K<E?9 6 D4;?<KAOI HBD@4I B5M9EF69AAB= E4@BBD74A<;4-

J<<, E4@BGCD46?9A<S, B5M9EF69AAB ;A4K<@B= 89SF9?PAB-

EF<; D4;6<F<9 6 @B?B89:AB= ED989 BF69FEF69AABEF<, 

CD<AJ<CB6 >B??9>F<6<;@4 < EBJ<4?PAB= EB?<84DABEF<; 

 HBD@<DB64A<9 CD<69D:9AABEF< <89S@ <AF9DA4J<BA4?<;-

@4, 8DG:5O, D469AEF64, 6;4<@BCB@BM< A4DB8B6; 6BEC<F4-

A<9 G64:<F9?PAB7B BFABL9A<S > A4J<BA4?PAB@G 8BEFB-

<AEF6G ?R89=, <I KG6EF64@, D9?<7<B;AO@ G59:89A<S@; 

 HBD@<DB64A<9 GEF4AB6B> ?<KABEF<, CB;6B?SRM<I CDBF<-



 

 

6BEFBSFP <89B?B7<< Q>EFD9@<;@4, A4J<BA4?<;@4, >E9AB-

HB5<<, >BDDGCJ<<, 8<E>D<@<A4J<< CB EBJ<4?PAO@, D9-

?<7<B;AO@, D4EB6O@, A4J<BA4?PAO@ CD<;A4>4@ < 8DG7<@ 

A974F<6AO@ EBJ<4?PAO@ S6?9A<S@; 

 HBD@<DB64A<9 4AF<>BDDGCJ<BAAB7B @<DB6B;;D9A<S. 
 B8G?P 3 «(<;<K9E>4S 

>G?PFGD4 < ;8BDB6P9E59-

D9:9A<9» 

Ц9?ь @B8G?я: HBD@<DB64A<9 G B5GK4RM<IES KG6EF64 59D9:AB7B BF-

ABL9A<S > >G?PFGDAB@G A4E?98<R < FD48<J<S@ @AB7BA4J<BA4?PAB7B 

A4DB84 $BEE<<, >G?PFGDO ;8BDB6PS, 59;BC4EAB7B CB6989A<S, EFD9@?9-

A<S > ;8BDB6B@G B5D4;G :<;A< < ;4ASF<S@ ECBDFB@, 6BEC<F4A<9 CE<-

I<K9E>< ;8BDB6B=, H<;<K9E>< D4;6<FB= < EBJ<4?PAB-484CF<DB64AAB= 

?<KABEF<. 

З484ч8 @B8G?я: 

 HBD@<DB64A<9 ECBEB5ABEF< > 8GIB6AB@G D4;6<F<R, D94-

?<;4J<< F6BDK9E>B7B CBF9AJ<4?4 6 GK95AB=, CDBH9EE<B-

A4?PAB= 89SF9?PABEF< A4 BEAB69 AD46EF69AAOI GEF4AB6B> 

< @BD4?PAOI ABD@, A9CD9DO6AB7B B5D4;B64A<S, E4@B6BE-

C<F4A<S < GA<69DE4?PAB= 8GIB6AB-AD46EF69AAB= >B@C9-

F9AJ<< - «EF4AB6<FPES ?GKL9»; 

 HBD@<DB64A<9 G B5GK4RM<IES BF69FEF69AAB7B BFABL9-

A<S > E6B9@G ;8BDB6PR < CBFD95ABEF< 6 ;8BDB6B@ B5D4;9 

:<;A<, H<;<K9E>B@ E4@BEB69DL9AEF6B64A<<, ;4ASF<SI 

ECBDF<6AB-B;8BDB6<F9?PAB= 89SF9?PABEFPR, D4;6<F<9 

>G?PFGDO 59;BC4EAB= :<;A989SF9?PABEF<, CDBH<?4>F<>G 

A4D>BF<K9E>B= < 4?>B7B?PAB= ;46<E<@BEF<, F454>B>GD9-

A<S < 8DG7<I 6D98AOI CD<6OK9>; 

 HBD@<DB64A<9 59D9:AB7B, BF69FEF69AAB7B < >B@C9F9AF-

AB7B BFABL9A<S > H<;<K9E>B@G < CE<IB?B7<K9E>B@G ;8B-

DB6PR - >4> EB5EF69AAB@G, F4> < 8DG7<I ?R89=, G@9A<9 

B>4;O64FP C9D6GR CB@BMP, D4;6<F<9 >G?PFGDO ;8BDB6B7B 

C<F4A<S. 

 B8G?P 4 «�G?PFGDAB-

F6BDK9E>B9 6BEC<F4A<9» 

 

Ц9?ь @B8G?я: EB;84A<9 GE?B6<= 8?S E4@BBCD989?9A<S < EBJ<4?<;4J<< 

B5GK4RM<IES A4 BEAB69 EBJ<B>G?PFGDAOI, 8GIB6AB-AD46EF69AAOI 

J9AABEF9= < CD<ASFOI 6 DBEE<=E>B@ B5M9EF69 CD46<? < ABD@ CB6989-

A<S 6 <AF9D9E4I K9?B69>4, E9@P<, B5M9EF64 < 7BEG84DEF64, HBD@<DB64-

A<9 G B5GK4RM<IES G64:9A<S > EF4DL9@G CB>B?9A<R. 

З484ч8 @B8G?я: 



 

 

 6BEC<F4A<9 ;8BDB6B=, EK4EF?<6B=, E6B5B8AB= ?<KABEF<, 

HBD@<DB64A<9 ECBEB5ABEF< EF46<FP J9?< < EFDB<FP :<;-

A9AAO9 C?4AO; 

 D94?<;4J<S B5GK4RM<@<ES CD4>F<> E4@BD4;6<F<S < E4-

@B6BEC<F4A<S 6 EBBF69FEF6<< E B5M9K9?B69K9E><@< J9A-

ABEFS@< < <894?4@< 7D4:84AE>B7B B5M9EF64; 

 HBD@<DB64A<9 CB;<F<6AOI :<;A9AAOI BD<9AF<DB6 < 

C?4AB6; 

 HBD@<DB64A<9 G B5GK4RM<IES 7BFB6ABEF< < ECBEB5ABEF< 

> B5D4;B64A<R, 6 FB@ K<E?9 E4@BB5D4;B64A<R, A4 CDBFS-

:9A<< 6E9= :<;A<; EB;A4F9?PAB9 BFABL9A<9 > A9CD9DO6-

AB@G B5D4;B64A<R >4> GE?B6<R GEC9LAB= CDBH9EE<B-

A4?PAB= < B5M9EF69AAB= 89SF9?PABEF<; 

 HBD@<DB64A<9 6OD4:9AAB= 6 CB6989A<< AD46EF69AAB= 

CB;<J<<, 6 FB@ K<E?9 ECBEB5ABEF< > EB;A4F9?PAB@G 6O-

5BDG 8B5D4, AD46EF69AAB7B EB;A4A<S < CB6989A<S A4 BE-

AB69 GE6B9A<S B5M9K9?B69K9E><I J9AABEF9= < AD46-

EF69AAOI KG6EF6 (K9EF<, 8B?74, ECD4698?<6BEF<, @<?BE9D-

8<S < 8DG:9?R5<S); 

 D4;6<F<9 >G?PFGDO @9:A4J<BA4?PAB7B B5M9A<S; 

 HBD@<DB64A<9 G64:<F9?PAB7B BFABL9A<S > DB8<F9?S@ < 

EF4DL9@G CB>B?9A<R 6 J9?B@, 7BFB6ABEF< CBASFP <I CB-

;<J<R, CD<ASFP <I ;45BFG, 7BFB6ABEF< 8B7B64D<64FPES E 

DB8<F9?S@< < K?9A4@< E9@P< 6 D9L9A<< 6BCDBEB6 6989-

A<S 8B@4LA97B IB;S=EF64, D4ECD989?9A<S E9@9=AOI B5S-

;4AABEF9=; 

 6BEC<F4A<9 BF69FEF69AAB7B BFABL9A<S > EB;84A<R < EB-

ID4A9A<R E9@P< A4 BEAB69 BEB;A4AAB7B CD<ASF<S J9AAB-

EF9= E9@9=AB= :<;A<; 

 HBD@<DB64A<9 FB?9D4AFAB7B EB;A4A<S < CB6989A<S 6 CB-

?<>G?PFGDAB@ @<D9, 7BFB6ABEF< < ECBEB5ABEF< 69EF< 

8<4?B7 E 8DG7<@< ?R8P@<, 8BEF<74FP 6 A9@ 6;4<@BCBA<-

@4A<S, A4IB8<FP B5M<9 J9?< < EBFDG8A<K4FP 8?S <I 8B-

EF<:9A<S. 



 

 

 B8G?P 5 «1>B?B7<K9-

E>B9 6BEC<F4A<9» 

 

Ц9?ь @B8G?я: HBD@<DB64A<9 G B5GK4RM<IES KG6EF64 59D9:AB7B BF-

ABL9A<S > :<6B= CD<DB89 < B>DG:4RM9= ED989, >G?PFGDAB@G A4E?9-

8<R < FD48<J<S@ @AB7BA4J<BA4?PAB7B A4DB84 $BEE<<. 

З484ч8 @B8G?я: 

 D4;6<F<9 G B5GK4RM<IES Q>B?B7<K9E>B= >G?PFGDO, 59-

D9:AB7B BFABL9A<S > DB8AB= ;9@?9, CD<DB8AO@ 5B74F-

EF64@ $BEE<< < @<D4, CBA<@4A<9 6?<SA<S EBJ<4?PAB-

Q>BAB@<K9E><I CDBJ9EEB6 A4 EBEFBSA<9 CD<DB8AB= < EB-

J<4?PAB= ED98O; 

 6BEC<F4A<9 KG6EF64 BF69FEF69AABEF< ;4 EBEFBSA<9 CD<-

DB8AOI D9EGDEB6, HBD@<DB64A<9 G@9A<= < A46O>B6 D4-

;G@AB7B CD<DB8BCB?P;B64A<S, A9F9DC<@B7B BFABL9A<S > 

89=EF6<S@, CD<ABESM<@ 6D98 Q>B?B7<<; CD<B5D9F9A<9 

BCOF4 Q>B?B7B-A4CD46?9AAB= 89SF9?PABEF<; 

 6BEC<F4A<9 QEF9F<K9E>B7B BFABL9A<S > @<DG, 6>?RK4S 

QEF9F<>G 5OF4, A4GKAB7B < F9IA<K9E>B7B F6BDK9EF64, 

ECBDF4, B5M9EF69AAOI BFABL9A<=; 

 HBD@<DB64A<9 @<DB6B;;D9A<S, EBBF69FEF6GRM97B EB6D9-

@9AAB@G GDB6AR D4;6<F<S A4G>< < B5M9EF69AAB= CD4>-

F<><, BEAB64AAB7B A4 8<4?B79 >G?PFGD, 4 F4>:9 A4 CD<-

;A4A<< D4;?<KAOI HBD@ B5M9EF69AAB7B EB;A4A<S, CD98-

CB?474RM97B BEB;A4A<9 E6B97B @9EF4 6 CB?<>G?PFGDAB@ 

@<D9; 

 HBD@<DB64A<9 KG6EF64 ?R56< > $B8<A9 A4 BEAB69 <;GK9-

A<S >G?PFGDAB7B A4E?98<S < FD48<J<= @AB7BA4J<BA4?P-

AB7B A4DB84 $BEE<<. 

 



 

 

3 &<CB6O9 ;484A<S 8?S BJ9A>< BE6B9A<S  ��. 02.02. #DB7D4@@<DB64A<9 

@<>DB>BAFDB??9DB6 
#DB@9:GFBKA4S 4FF9EF4J<S CB  �� 02.04 < F9@4@ CD98GE@4FD<649F Q>;4@9A 

 

#9D9K9AP 6BCDBEB6 CB  ��. 02.02. #DB7D4@@<DB64A<9 @<>DB>BAFDB??9DB6 

 

"9@4 1.�EB59AABEF< CDB7D4@@<DB64A<O @<>DB>BAFDB??9DB6 STM32 <?< 
4A4?B7B6 

КBAFDB?PAO9 6BCDBEO CB F9@9 «!BEF46?9A<9 CDBEF9=L97B 4?7BD<F@4 
CDB7D4@@O 8?O E<EF9@O A4 BEAB69 �К»: 
1. �4>B64 BEB59AABEFP E<EF9@ A4 BEAB69 @<>DB>BAFDB??9DB6 STM32? 

a) �OEB>4S CDB<;6B8<F9?PABEFP 

b)  4?O= D4;@9D 

c) �B?7<= EDB> E?G:5O 

d) !<;>B9 QA9D7BCBFD95?9A<9 

 

2. �4>B64 HGA>J<S BEAB6AB7B 5?B>4 CDB7D4@@O 6 E<EF9@4I A4 BEAB69 @<>DB-

>BAFDB??9DB6 STM32? 

a) �4CGE> < A4EFDB=>4 C9D<H9D<=AOI GEFDB=EF6 

b) "5D45BF>4 84AAOI 

c) �BAFDB?P 6OCB?A9A<S 4?7BD<F@4 

d) �E9 6OL9C9D9K<E?9AAB9 

 

3. �4>4S CDB7D4@@4 A9B5IB8<@4 8?S D4;D45BF>< 4?7BD<F@B6 8?S E<EF9@ A4 54-

;9 @<>DB>BAFDB??9DB6 STM32? 

a) Keil MDK 

b) Arduino IDE 

c) Visual Studio Code 

d) CodeBlocks 

 



 

 

4. �4><9 S;O>< CDB7D4@@<DB64A<S A4<5B?99 K4EFB <ECB?P;GRFES 8?S D4;D4-

5BF>< CDB7D4@@ 8?S @<>DB>BAFDB??9DB6 STM32? 

a) C < C++ 

b) Java 

c) Python 

d) JavaScript 

 

5. �4>B64 F<C<KA4S CBE?98B64F9?PABEFP 89=EF6<= 8?S EB;84A<S 4?7BD<F@4 8?S 

E<EF9@O A4 BEAB69 @<>DB>BAFDB??9DB6 STM32? 

a) "CD989?9A<9 J9?9= < ;484K E<EF9@O, 6O5BD C9D<H9D<=AOI GEFDB=EF6, D4;-

D45BF>4 4?7BD<F@4, CDB7D4@@<DB64A<9 < BF?48>4 

b) #DB7D4@@<DB64A<9, BF?48>4, 6O5BD C9D<H9D<=AOI GEFDB=EF6, D4;D45BF>4 

4?7BD<F@4, BCD989?9A<9 J9?9= < ;484K E<EF9@O 

c) �O5BD C9D<H9D<=AOI GEFDB=EF6, BCD989?9A<9 J9?9= < ;484K E<EF9@O, D4;-

D45BF>4 4?7BD<F@4, CDB7D4@@<DB64A<9 < BF?48>4 

d) $4;D45BF>4 4?7BD<F@4, BCD989?9A<9 J9?9= < ;484K E<EF9@O, 6O5BD C9D<H9-

D<=AOI GEFDB=EF6, CDB7D4@@<DB64A<9 < BF?48>4 

�BCDBEO 1 2 3 4 5 

"F69FO 4 d a a a 

 

КBAFDB?PAO9 6BCDBEO CB F9@9 «!BEF46?9A<9 7D4H4 >BA9KAB7B 46FB@4F4 
E?B:AB7B 4?7BD<F@4 8?O E<EF9@O A4 BEAB69 �К»: 
1. �4><9 >B@CBA9AFO E?98G9F <ECB?P;B64FP CD< EBEF46?9A<< 7D4H4 >BA9KAB7B 

46FB@4F4 8?S E<EF9@O A4 BEAB69 @<>DB>BAFDB??9DB6 STM32? 

a) #BDFO 66B84-6O6B84 

b) ,<A4 84AAOI 

c) �*# 

d) *#' 

 



 

 

2. �4> @B:AB BC<E4FP EBEFBSA<S 6 7D4H9 >BA9KAB7B 46FB@4F4 8?S E<EF9@O A4 

BEAB69 @<>DB>BAFDB??9DB6 STM32? 

a) % CB@BMPR 8<47D4@@O EBEFBSA<= 

b) % CB@BMPR F45?<JO EBEFBSA<= 

c) % CB@BMPR 5?B>-EI9@O 

d) % CB@BMPR @4FD<JO C9D9IB8B6 

 

3. �4><9 F<CO EB5OF<= @B:AB <ECB?P;B64FP CD< EBEF46?9A<< 7D4H4 >BA9KAB-

7B 46FB@4F4 8?S E<EF9@O A4 BEAB69 @<>DB>BAFDB??9DB6 STM32? 

a) �AF9D4>F<6AO9 EB5OF<S (A4:4F<S >ABCB>, E<7A4?O E9AEBDB6) 

b) �A9LA<9 EB5OF<S (CB84K4 C<F4A<S, E<7A4?O BF 8DG7<I GEFDB=EF6) 

c) �D9@9AAO9 EB5OF<S (F4=@9DO, ;489D:><) 

d) �E9 C9D9K<E?9AAO9 64D<4AFO 

 

4. �4><9 89=EF6<S @B7GF 6OCB?ASFPES CD< C9D9IB89 @9:8G EBEFBSA<S@< 6 

7D4H9 >BA9KAB7B 46FB@4F4 8?S E<EF9@O A4 BEAB69 @<>DB>BAFDB??9DB6 

STM32? 

a) 'EF4AB6>4 <?< E5DBE H?47B6 

b) �;@9A9A<9 ;A4K9A<S C9D9@9AAOI 

c) �4CGE> 4?7BD<F@B6 <?< ;484K 

d) �E9 C9D9K<E?9AAO9 64D<4AFO 

 

5. �4><9 <AEFDG@9AFO @B:AB <ECB?P;B64FP 8?S 6<;G4?<;4J<< 7D4H4 >BA9KAB-

7B 46FB@4F4 8?S E<EF9@O A4 BEAB69 @<>DB>BAFDB??9DB6 STM32? 

a) UML-8<47D4@@O 

b) �?B>-EI9@O 

c) �D4H<K9E><9 D984>FBDO 

d) �E9 C9D9K<E?9AAO9 64D<4AFO 

 

�BCDBEO 1 2 3 4 5 



 

 

"F69FO 4 a d d d 

 

�FB7B6O= F9EF CB F9@9 «�EB59AABEF< CDB7D4@@<DB64A<O 
@<>DB>BAFDB??9DB6 STM32 <?< 4A4?B7B6» 

 

1. +FB F4>B9 @<>DB>BAFDB??9D STM32? 

   a)  <>DB>BAFDB??9D BF >B@C4A<< STMicroelectronics 

   b)  <>DB>BAFDB??9D 8?S E<EF9@ 46FB@4F<;4J<< 

   c)  <>DB>BAFDB??9D 8?S 6EFD4<649@OI E<EF9@ 

 

2. �4><9 S;O>< CDB7D4@@<DB64A<S CB889D:<649F STM32? 

   a) C < C++ 

   b) Java < Python 

   c) Assembler < Pascal 

 

3. �4>B= F<C S8D4 <ECB?P;G9FES 6 @<>DB>BAFDB??9D4I STM32? 

   a) ARM Cortex-R 

   b) ARM Cortex-M 

   c) ARM Cortex-A 

 

4. �4>4S BEB59AABEFP @<>DB>BAFDB??9DB6 STM32 CB;6B?S9F G@9APL<FP CB-

FD95?9A<9 QA9D7<<? 

   a) �B;@B:ABEFP D45BFO 6 ECSM9@ D9:<@9 

   b) �ECB?P;B64A<9 54F4D9= E A<;><@ QA9D7BCBFD95?9A<9@ 

   c) "FEGFEF6<9 CBF9DP C4@SF< CD< C9D9;47DG;>9 

 

5. �4>4S D4;DS8ABEFP <ECB?P;G9FES 6 @<>DB>BAFDB??9D4I STM32? 

   a) 8 5<F 

   b) 16 5<F 

   c) 32 5<F4 



 

 

 

6. �4><9 <AF9DH9=EO E6S;< CB889D:<64RF @<>DB>BAFDB??9DO STM32? 

   a) SPI, I2C, UART 

   b) USB, Ethernet, HDMI 

   c) VGA, RS-232, CAN 

 

7. �4><9 C9D<H9D<=AO9 GEFDB=EF64 6EFD9K4RFES 6 @<>DB>BAFDB??9D4I 

STM32? 

   a) &4=@9DO, �*#, *�# 

   b) #D<AF9D, E>4A9D, >?46<4FGD4 

   c)  <>DBHBA, 8<A4@<>, >4@9D4 

 

8. �4>B= <AEFDG@9AF <ECB?P;G9FES 8?S CDB7D4@@<DB64A<S @<>DB>BAFDB??9-

DB6 STM32? 

   a) Keil MDK 

   b) Visual Studio 

   c) Eclipse 

 

9. �4>B= F<C C4@SF< CD<@9AS9FES 6 @<>DB>BAFDB??9D4I STM32? 

   a) Flash-C4@SFP 

   b) "C9D4F<6A4S C4@SFP 

   c) �9EF><= 8<E> 

 

10. �4><9 ED98EF64 BF?48>< CB889D:<64RF @<>DB>BAFDB??9DO STM32? 

    a) JTAG < SWD 

    b) USB < Bluetooth 

    c) Ethernet < Wi-Fi 

 

11. %B89D:4F ?< @<>DB>BAFDB??9DO STM32 6EFDB9AAO9 >B@C<?SFBDO? 

    a) !9F, FD95G9FES <ECB?P;B64A<9 6A9LA<I >B@C<?SFBDB6 



 

 

    b) �4, 6EFDB9AAO= >B@C<?SFBD GCC 

    c) �4, 6EFDB9AAO= >B@C<?SFBD Keil 

 

12. �4>B= @4>E<@4?PAO= F4>FB6O= E<7A4? CB889D:<64RF @<>DB>BAFDB??9DO 

STM32? 

    a) 32  �J 

    b) 72  �J 

    c) 120  �J 

 

13. �4>B= F<C 4DI<F9>FGDO <ECB?P;G9FES 6 @<>DB>BAFDB??9D4I STM32? 

    a) RISC 

    b) CISC 

    c) MIPS 

 

14. �4><9 6IB8O-6OIB8O <@9RF @<>DB>BAFDB??9DO STM32? 

    a) *<HDB6O9 < 4A4?B7B6O9 

    b) &B?P>B J<HDB6O9 

    c) &B?P>B 4A4?B7B6O9 

 

15. �4>4S D9:<@A4S E<EF9@4 D45BF49F 6 @<>DB>BAFDB??9D4I STM32? 

    a) Nucleo 

    b) CubeSat 

    c) CubeMx 

 

16. �4><9 F<CO >BDCGEB6 @<>DB>BAFDB??9DB6 STM32 EGM9EF6GRF? 

    a) LQFP, BGA, TSSOP 

    b) CD, DVD, Blu-ray 

    c) TV, @BA<FBD, CDB9>FBD 

�BCDBEO 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

"F69FO a a b a c a a a a a a c a a c a 



 

 

"9@4 2.�B8G?PAB9 CDB7D4@@<DB64A<9 @<>DB>BAFDB??9DB6 STM32 <?< 
4A4?B7B6 

 

КBAFDB?PAO9 6BCDBEO CB F9@9 « 45BF4 E C4@OFPN �К A4 6OEB>BGDB6A9-
6B@ O;O>9 (!/!++). "<CB6O9 4?7BD<F@O < CDB7D4@@AO9 @B8G?<»: 
1. !4 >4>B@ S;O>9 CDB7D4@@<DB64A<S @B:AB D45BF4FP E C4@SFPR @<>DB-

>BAFDB??9DB6 STM32? 

   a) C/%++ 

   b) Java 

   c) Python 

   d) JavaScript 

 

2. �4><9 HGA>J<< @<>DB>BAFDB??9D4 STM32 A9B5IB8<@B <ECB?P;B64FP 8?S 

D45BFO E C4@SFPR? 

   a) malloc() < free() 

   b) write() < read() 

   c) allocate() < deallocate() 

   d) memory() < access() 

 

3. �4>B= F<C C4@SF< <ECB?P;B64FP 8?S ID4A9A<S CBEFBSAAOI 84AAOI 6 @<>DB-

>BAFDB??9D9 STM32? 

   a) SRAM 

   b) DRAM 

   c) Flash 

   d) Cache 

 

4. �4><9 @4>DBEO @B:AB <ECB?P;B64FP 8?S BCD989?9A<S D4ECB?B:9A<S 84A-

AOI 6 C4@SF< @<>DB>BAFDB??9D4 STM32? 

   a) __attribute__ 

   b) #define 



 

 

   c) malloc() 

   d) sizeof() 

 

5. �4>4S HGA>J<S <ECB?P;G9FES 8?S ;4C<E< 84AAOI 6 C4@SFP @<>DB>BAFDB??9-

D4 STM32? 

   a) memcpy() 

   b) malloc() 

   c) allocate() 

   d) write() 

 

6. �4><9 HGA>J<< <ECB?P;GRFES 8?S KF9A<S 84AAOI <; C4@SF< @<>DB>BAFDB?-

?9D4 STM32? 

   a) memcpy() < read() 

   b) malloc() < access() 

   c) read() < write() 

   d) allocate() < deallocate() 

 

7. �4>B= D4;@9D C4@SF< 8BEFGC9A 8?S CDB7D4@@<EF4 CD< D45BF9 E @<>DB-

>BAFDB??9DB@ STM32? 

   a) "F 1 �� 8B A9E>B?P><I  � 

   b) "F 1  � 8B A9E>B?P><I �� 

   c) "F 1 �� 8B A9E>B?P><I �� 

   d) "F 1  � 8B A9E>B?P><I &� 

 

8. �4><9 @9FB8O EGM9EF6GRF 8?S BCF<@<;4J<< <ECB?P;B64A<S C4@SF< @<>DB-

>BAFDB??9D4 STM32? 

   a) '84?9A<9 A9<ECB?P;G9@B7B >B84 < 84AAOI 

   b) '69?<K9A<9 D4;@9D4 C4@SF< @<>DB>BAFDB??9D4 

   c) �ECB?P;B64A<9 8BCB?A<F9?PAOI GEFDB=EF6 ID4A9A<S 84AAOI 

   d) �4C<EP 84AAOI 6B 6A9LARR C4@SFP 



 

 

 

9. �4><9 BEB59AABEF< D45BFO E C4@SFPR AG:AB GK<FO64FP CD< CDB7D4@@<DB-

64A<< @<>DB>BAFDB??9DB6 STM32? 

   a) "7D4A<K9AAO= B5N9@ 8BEFGCAB= C4@SF< 

   b) "7D4A<K9AAO9 E>BDBEF< KF9A<S < ;4C<E< 

   c) �B;@B:ABEFP CBF9D< 84AAOI CD< E5B9 C<F4A<S 

   d) �B;@B:ABEFP C9D9CB?A9A<S EF9>4 CD< A969DAB@ GCD46?9A<< C4@SFPR 

 

�BCDBEO 1 2 3 4 5 6 7 8 9 

"F69FO 4 b c a d a a a abd 

 

КBAFDB?PAO9 6BCDBEO CB F9@9 « 45BF4 E CB8E<EF9@B= 66B84/6O6B84 �К 
A4 6OEB>BGDB6A96B@ O;O>9 (!/!++). "<CB6O9 4?7BD<F@O < CDB7D4@@AO9 
@B8G?<»: 
 

1. � >4>B= CB8E<EF9@9 @<>DB>BAFDB??9DB6 STM32 BEGM9EF6?S9FES D45BF4 E 

66B8B@/6O6B8B@? 

   A. #B8E<EF9@4 GPIO 

   B. #B8E<EF9@4 USART 

   C. #B8E<EF9@4 ADC 

   D. #B8E<EF9@4 SPI 

 

2. �4>4S HGA>J<S <ECB?P;G9FES 8?S A4EFDB=>< 6O6B84 @<>DB>BAFDB??9D4 

STM32 A4 6IB8 <?< 6OIB8? 

   A. GPIO_Init() 

   B. USART_Init() 

   C. ADC_Init() 

   D. SPI_Init() 

 



 

 

3. �4>4S HGA>J<S <ECB?P;G9FES 8?S GEF4AB6>< ;A4K9A<S 6O6B84 @<>DB-

>BAFDB??9D4 STM32 6 6OEB><= <?< A<;><= GDB69AP? 

   A. GPIO_Set() 

   B. GPIO_Clear() 

   C. GPIO_Toggle() 

   D. GPIO_Read() 

 

4. �4>4S HGA>J<S <ECB?P;G9FES 8?S A4EFDB=>< < C9D984K< 84AAOI CB CBE?9-

8B64F9?PAB@G <AF9DH9=EG USART? 

   A. USART_Config() 

   B. USART_Send() 

   C. USART_Receive() 

   D. USART_Transmit() 

 

5. �4>4S HGA>J<S <ECB?P;G9FES 8?S A4EFDB=>< < KF9A<S 4A4?B7B6B7B E<7A4?4 E 

CB@BMPR �*# @<>DB>BAFDB??9D4 STM32? 

   A. ADC_Config() 

   B. ADC_Start() 

   C. ADC_Read() 

   D. ADC_Stop() 

 

6. �4>4S HGA>J<S <ECB?P;G9FES 8?S A4EFDB=>< < C9D984K< 84AAOI CB CBE?9-

8B64F9?PAB@G <AF9DH9=EG SPI @<>DB>BAFDB??9D4 STM32? 

   A. SPI_Config() 

   B. SPI_Transmit() 

   C. SPI_Receive() 

   D. SPI_SetMode() 

�BCDBEO 1 2 3 4 5 6 

"F69FO 4 a b d c a 

 



 

 

КBAFDB?PAO9 6BCDBEO CB F9@9 « 45BF4 E CBE?98B64F9?PAO@ <AF9DH9=-
EB@ �К A4 6OEB>BGDB6A96B@ O;O>9 (!/!++). "<CB6O9 4?7BD<F@O < CDB-
7D4@@AO9 @B8G?<»: 
 

1. �4><9 S;O>< CDB7D4@@<DB64A<S CB8IB8SF 8?S D45BFO E CBE?98B64F9?PAO@ 

<AF9DH9=EB@ @<>DB>BAFDB??9DB6 STM32 - %, %++, <?< B54 64D<4AF4? 

   - �) % 

   - �) %++ 

   - �) "54 

    

2. �4>B= 6OEB>BGDB6A96O= S;O> CDB7D4@@<DB64A<S CD98CBKF<F9?PA99 <E-

CB?P;B64FP 8?S D45BFO E CBE?98B64F9?PAO@ <AF9DH9=EB@ @<>DB>BAFDB??9DB6 

STM32? 

   - �) % 

   - �) %++ 

   - �) !9F CD98CBKF9A<= 

    

3. �4><@ B5D4;B@ @B:AB BEGM9EF6<FP E6S;P @<>DB>BAFDB??9D4 STM32 E 8DG-

7<@< GEFDB=EF64@< K9D9; CBE?98B64F9?PAO= <AF9DH9=E? 

   - �) SPI 

   - �) I2C 

   - �) UART 

   - �) �E9 6OL9C9D9K<E?9AAB9 

    

4. �4>B= F<C C9D984K< 84AAOI CB889D:<649FES CBE?98B64F9?PAO@ <AF9DH9=-

EB@ @<>DB>BAFDB??9D4 STM32? 

   - �) #B?G8GC?9>EA4S 

   - �) #B?A4S 8GC?9>EA4S 

   - �) #B?G8GC?9>EA4S < CB?A4S 8GC?9>EA4S 

    



 

 

5. �4>4S BEAB6A4S HGA>J<S <ECB?P;G9FES 8?S D45BFO E CBE?98B64F9?PAO@ <A-

F9DH9=EB@ @<>DB>BAFDB??9D4 STM32 6 S;O>9 C/C++? 

   - �) HAL_UART_Transmit() 

   - �) HAL_I2C_Master_Transmit() 

   - �) HAL_SPI_Transmit() 

   - �) HAL_GPIO_WritePin() 

    

6. �4>B= 5<5?<BF9>4 CD98BEF46?S9F HGA>J<BA4?PABEFP 8?S D45BFO E CBE?98B-

64F9?PAO@ <AF9DH9=EB@ @<>DB>BAFDB??9D4 STM32 6 S;O>9 C/C++? 

   - �) STM32Cube HAL 

   - �) Arduino 

   - �) Keil 

   - �) MPLAB X IDE 

    

7. �4> 6>?RK<FP CB889D:>G CBE?98B64F9?PAB7B <AF9DH9=E4 6 ED989 D4;D45BF-

>< 8?S @<>DB>BAFDB??9D4 STM32? 

   - �) #B8>?RK<FP EBBF69FEF6GRMGR 5<5?<BF9>G 

   - �) �O5D4FP A9B5IB8<@O9 C<AO 8?S CBE?98B64F9?PAB7B <AF9DH9=E4 

   - �) �>?RK<FP >BAH<7GD4J<R 6 A4EFDB=>4I CDB9>F4 

   - �) �E9 6OL9C9D9K<E?9AAB9 

 

�BCDBEO 1 2 3 4 5 6 7 

"F69FO 6 6 7 6 4 a 7 

 

  



 

 

КBAFDB?PAO9 6BCDBEO CB F9@9 « 45BF4 E E<EF9@B= CD9DO64A<= �К A4 
6OEB>BGDB6A96B@ O;O>9 (!/!++). "<CB6O9 4?7BD<F@O < CDB7D4@@AO9 
@B8G?<»: 
 

1. �4><9 @<>DB>BAFDB??9DO CB889D:<64RF E<EF9@G CD9DO64A<= 6 STM32? 

   a. STM32F0 

   b. STM32F4 

   c. STM32L1 

 

2. �4>4S HGA>J<S <ECB?P;G9FES 8?S <A<J<4?<;4J<< E<EF9@O CD9DO64A<= 6 

STM32? 

   a. NVIC_Init() 

   b. EXTI_Init() 

   c. SysTick_Init() 

 

3. �4> @B:AB B5D45BF4FP CD9DO64A<9 6 STM32? 

   a. �ECB?P;GS HGA>J<R B5D45BFK<>4 CD9DO64A<S 

   b. "F>?RK<FP E<EF9@G CD9DO64A<= 

   c. �ECB?P;B64FP F4=@9D 

 

4. �4>B= D97<EFD <ECB?P;G9FES 8?S GEF4AB6>< CD<BD<F9F4 CD9DO64A<S 6 

STM32? 

   a. NVIC_PriorityGroupConfig() 

   b. NVIC_SetPriority() 

   c. NVIC_GetPriority() 

 

5. �4>B= D97<EFD <ECB?P;G9FES 8?S D4;D9L9A<S CD9DO64A<S 6 STM32? 

   a. NVIC_EnableIRQ() 

   b. NVIC_DisableIRQ() 

   c. EXTI_Init() 



 

 

 

6. �4>B9 CD9DO64A<9 <ECB?P;G9FES 8?S B5D45BF>< F4=@9D4 6 STM32? 

   a. TIM1_IRQn 

   b. USART1_IRQn 

   c. EXTI0_IRQn 

 

7. �4> C9D984FP 84AAO9 <; CD9DO64A<S 6 BEAB6AGR CDB7D4@@G 6 STM32? 

   a. �ECB?P;GS 7?B54?PAO9 C9D9@9AAO9 

   b. �ECB?P;GS HGA>J<R B5D45BFK<>4 CD9DO64A<S 

   c. �ECB?P;GS DMA 

 

8. �4> BCD989?<FP <EFBKA<> CD9DO64A<S 6 STM32? 

   a. +F9A<9 D97<EFD4 EXTI_PR 

   b. +F9A<9 D97<EFD4 GPIOA_IDR 

   c. +F9A<9 D97<EFD4 TIM_SR 

 

9. �4>B64 @4>E<@4?PA4S ;489D:>4 @9:8G CBEFGC?9A<9@ ;4CDBE4 A4 CD9DO64-

A<9 < 97B B5D45BF>B= 6 STM32? 

   a. 1 F4>F CDBJ9EEBD4 

   b. 10 F4>FB6 CDBJ9EEBD4 

   c. 100 F4>FB6 CDBJ9EEBD4 

 

10. �4> @B:AB <;@9A<FP CD<BD<F9F CD9DO64A<S 6B 6D9@S 6OCB?A9A<S CDB-

7D4@@O 6 STM32? 

    a. �;@9A<FP ;A4K9A<9 6 F45?<J9 69>FBDB6 CD9DO64A<= 

    b. �ECB?P;B64FP HGA>J<R NVIC_SetPriority() 

    c. �ECB?P;B64FP HGA>J<R NVIC_PriorityGroupConfig() 

 

�BCDBEO 1 2 3 4 5 6 7 8 9 10 

"F69FO 4bc a a b a a a a b b 



 

 

КBAFDB?PAO9 6BCDBEO CB F9@9 « 45BF4 E F4=@9D4@< EK9FK<>4@< �К A4 
6OEB>BGDB6A96B@ O;O>9 (!/!++). "<CB6O9 4?7BD<F@O < CDB7D4@@AO9 
@B8G?<»: 
 

1. �4><@ B5D4;B@ @B:AB D45BF4FP E F4=@9D4@< < EK9FK<>4@< @<>DB>BAFDB?-

?9DB6 STM32 A4 S;O>9 %/%++? 

   - a) �ECB?P;GS 5<5?<BF9>G HAL 

   - b) !4C<E46 EB5EF69AAO9 HGA>J<< GCD46?9A<S F4=@9D4@< < EK9FK<>4@< 

   - c) �ECB?P;GS EF4A84DFAO9 HGA>J<< S;O>4 %/%++ 

 

2. �4>4S HGA>J<S <ECB?P;G9FES 8?S <A<J<4?<;4J<< F4=@9D4 6 STM32 

microcontroller? 

   - a) HAL_TIM_Base_Init() 

   - b) TIM_Init() 

   - c) TIM_Configuration() 

 

3. �4>B= D9:<@ D45BFO F4=@9D4 CB;6B?S9F 79A9D<DB64FP CD9DO64A<S E BCD9-

89?9AAB= C9D<B8<KABEFPR? 

   - a) $9:<@ ;4I64F4 

   - b) $9:<@ ED46A9A<S 

   - c) $9:<@ BEAB6AB7B EK9FK<>4 

 

4. �4>B= D97<EFD AG:AB A4EFDB<FP 8?S ;484A<S C9D<B84 D45BFO F4=@9D4? 

   - a) TIM_Period 

   - b) TIM_Prescaler 

   - c) TIM_Counter 

 

5. �4>GR HGA>J<R E?98G9F <ECB?P;B64FP 8?S 6>?RK9A<S CD9DO64A<S BF F4=-

@9D4? 

   - a) HAL_TIM_Base_Start_IT() 



 

 

   - b) TIM_ITConfig() 

   - c) NVIC_EnableIRQ() 

 

6. �4>4S HGA>J<S CB;6B?S9F B5D45BF4FP CD9DO64A<9 BF F4=@9D4? 

   - a) HAL_TIM_PeriodElapsedCallback() 

   - b) TIM_IRQHandler() 

   - c) TIM_UpdateRequest() 

 

7. �4>B= D97<EFD AG:AB <;@9A<FP 8?S <;@9A9A<S F9>GM97B ;A4K9A<S EK9FK<>4 

F4=@9D4? 

   - a) TIM_Prescaler 

   - b) TIM_Counter 

   - c) TIM_Period 

 

8. �4>4S HGA>J<S AG:A4 8?S BEF4AB6>< D45BFO F4=@9D4? 

   - a) HAL_TIM_Base_Stop() 

   - b) TIM_Stop() 

   - c) TIM_ClearFlag() 

 

9. �4>B= D9:<@ D45BFO EK9FK<>4 CB;6B?S9F <;@9D<FP 6D9@S @9:8G 86G@S EB-

5OF<S@<? 

   - a) $9:<@ ;4I64F4 

   - b) $9:<@ ED46A9A<S 

   - c) $9:<@ BEAB6AB7B EK9FK<>4 

 

10. �4>B= D97<EFD EB89D:<F F9>GM99 ;A4K9A<9 EK9FK<>4 F4=@9D4? 

    - a) TIM_Counter 

    - b) TIM_Period 

    - c) TIM_Prescaler 

 



 

 

�BCDBEO 1 2 3 4 5 6 7 8 9 10 

"F69FO 4 4 c a 4 a b a a a 

 

КBAFDB?PAO9 6BCDBEO CB F9@9 « 45BF4 E @B8G?9@ DMA A4 6OEB>BGDB6-
A96B@ O;O>9 (!/!++). "<CB6O9 4?7BD<F@O < CDB7D4@@AO9 @B8G?<»: 
 

1. �4>B= @B8G?P <ECB?P;G9FES 8?S D45BFO E DMA 6 @<>DB>BAFDB??9D4I 

STM32? 

a) USART 

b) GPIO 

c) ADC 

d) DMA 

 

2. �?S K97B <ECB?P;G9FES @B8G?P DMA? 

a) �?S D45BFO E C9D<H9D<=AO@< GEFDB=EF64@< 

b) �?S D45BFO E 6A9LA9= C4@SFPR 

c) �?S D45BFO E CD9DO64A<S@< 

d) �?S D45BFO E F4=@9DB@ 

 

3. �4><@ B5D4;B@ BEGM9EF6?S9FES C9D984K4 84AAOI E CB@BMPR DMA? 

a) +9D9; CD9DO64A<S 

b) +9D9; USART 

c) +9D9; SPI 

d) +9D9; DMA->4A4?O 

 

4. �4><9 BC9D4J<< @B:AB 6OCB?ASFP E CB@BMPR DMA? 

a) +F9A<9 84AAOI <; C9D<H9D<=AB7B GEFDB=EF64 

b) �4C<EP 84AAOI 6 C9D<H9D<=AB9 GEFDB=EF6B 

c) #9D984K4 84AAOI <; C4@SF< 6 C9D<H9D<=AB9 GEFDB=EF6B 

d) �E9 6OL9C9D9K<E?9AAO9 BC9D4J<< 



 

 

 

5. �4>B= S;O> CDB7D4@@<DB64A<S <ECB?P;G9FES 8?S D45BFO E @B8G?9@ DMA? 

a) C++ 

b) Python 

c) Java 

d) C 

 

6.  B:AB ?< D45BF4FP E @B8G?9@ DMA A4 6OEB>BGDB6A96B@ S;O>9 (%/%++)? 

a) �4 

b) !9F 

 

7. �B;@B:AB ?< <ECB?P;B64FP A9E>B?P>B DMA->4A4?B6 B8AB6D9@9AAB? 

a) �4 

b) !9F 

 

8. �4><@ B5D4;B@ CDB<EIB8<F A4EFDB=>4 DMA->4A4?4? 

a) +9D9; >BAH<7GD4J<BAAO9 D97<EFDO 

b) +9D9; EC9J<4?PAO9 >B@4A8O 

c) +9D9; CD9DO64A<S 

d) +9D9; @B8G?P USART 

 

�BCDBEO 1 2 3 4 5 6 7 8 

"F69FO d a d d d a a a 

 

КBAFDB?PAO9 6BCDBEO CB F9@9 « 45BF4 E E<AIDBAAO@< <AF9DH9=E4@< 
�К A4 6OEB>BGDB6A96B@ O;O>9 (!/!++). "<CB6O9 4?7BD<F@O < CDB-
7D4@@AO9 @B8G?<»: 
 

1) �4><9 S;O>< CDB7D4@@<DB64A<S <ECB?P;GRFES 8?S D45BFO E E<AIDBAAO@< 

<AF9DH9=E4@< @<>DB>BAFDB??9DB6 STM32?  



 

 

   a) C/C++ 

   b) Java 

   c) Python 

   d) JavaScript 

 

2) �4>B= <; E?98GRM<I S;O>B6 CDB7D4@@<DB64A<S K4M9 6E97B <ECB?P;G9FES 

8?S D45BFO E E<AIDBAAO@< <AF9DH9=E4@< @<>DB>BAFDB??9DB6 STM32?  

   a) C/C++ 

   b) Java 

   c) Python 

   d) JavaScript 

 

3) �4>B= <AF9DH9=E S6?S9FES E<AIDBAAO@ <AF9DH9=EB@ 6 @<>DB>BAFDB??9-

D4I STM32?  

   a) UART 

   b) SPI 

   c) I2C 

   d) GPIO 

 

4) �4><9 HGA>J<< API <ECB?P;GRFES 8?S D45BFO E E<AIDBAAO@< <AF9DH9=-

E4@< @<>DB>BAFDB??9DB6 STM32 6 %/%++?  

   a) USART_Init() 

   b) SPI_Init() 

   c) I2C_Init() 

   d) GPIO_Init() 

 

5) �4><9 C4D4@9FDO @B:AB A4EFDB<FP CD< <A<J<4?<;4J<< E<AIDBAAB7B <A-

F9DH9=E4 SPI 6 @<>DB>BAFDB??9D4I STM32?  

   a) %>BDBEFP C9D984K< 84AAOI 

   b) $9:<@ C9D984K< 84AAOI (CB?G8GC?9>E, CB?AO= 8GC?9>E) 



 

 

   c) $4;@9D 84AAOI 6 C4>9F9 

   d) �E9 6OL9C9D9K<E?9AAB9 

 

6) �4><9 HGA>J<< API <ECB?P;GRFES 8?S C9D984K< 84AAOI CB E<AIDBAAB@G 

<AF9DH9=EG SPI 6 @<>DB>BAFDB??9D4I STM32 6 %/%++?  

   a) USART_SendData() 

   b) SPI_SendData() 

   c) I2C_SendData() 

   d) GPIO_SetBits() 

 

7) �4><9 HGA>J<< API <ECB?P;GRFES 8?S CD<9@4 84AAOI CB E<AIDBAAB@G <A-

F9DH9=EG SPI 6 @<>DB>BAFDB??9D4I STM32 6 %/%++?  

   a) USART_ReceiveData() 

   b) SPI_ReceiveData() 

   c) I2C_ReceiveData() 

   d) GPIO_ReadInputData() 

 

8) �4><9 F<CO CD9DO64A<= @B:AB <ECB?P;B64FP CD< D45BF9 E E<AIDBAAO@< 

<AF9DH9=E4@< @<>DB>BAFDB??9DB6 STM32 6 %/%++?  

   a) #D9DO64A<S CB CD<9@G 84AAOI 

   b) #D9DO64A<S CB C9D984K9 84AAOI 

   c) #D9DO64A<S CB BL<5>4@ C9D984K< 84AAOI 

   d) �E9 6OL9C9D9K<E?9AAB9 

 

�BCDBEO 1 2 3 4 5 6 7 8 

"F69FO a a b b d b b d 

 

  



 

 

КBAFDB?PAO9 6BCDBEO CB F9@9 « 45BF4 E D9:<@4@< CBFD95?9A<O �К A4 
6OEB>BGDB6A96B@ O;O>9 (!/!++). "<CB6O9 4?7BD<F@O < CDB7D4@@AO9 
@B8G?<»: 
 

1. �4><9 D9:<@O CBFD95?9A<S 8BEFGCAO 8?S @<>DB>BAFDB??9DB6 STM32? 

   a) "C9D4J<BAAO= D9:<@ 

   b) $9:<@ EA4 

   c) $9:<@ B:<84A<S 

   d) $9:<@ BEF4AB6>< 

2. �4>B= D9:<@ CBFD95?9A<S E?98G9F 6O5D4FP 8?S @<A<@<;4J<< QA9D7BCB-

FD95?9A<S @<>DB>BAFDB??9D4 6 4>F<6AB@ EBEFBSA<<? 

   a) "C9D4J<BAAO= D9:<@ 

   b) $9:<@ EA4 

   c) $9:<@ B:<84A<S 

   d) $9:<@ BEF4AB6>< 

3. +FB CDB<EIB8<F E @<>DB>BAFDB??9DB@ 6 D9:<@9 EA4? 

   a) #DB<EIB8<F BEF4AB6>4 D45BFO S8D4 < C9D9IB8 6 A<;>BCBFD95?SRM<= D9-

:<@ 

   b)  <>DB>BAFDB??9D CDB8B?:49F D45BFG 6 CB?AB= @BMABEF< 

   c)  <>DB>BAFDB??9D C9D9IB8<F 6 D9:<@ B:<84A<S 

   d)  <>DB>BAFDB??9D CB?ABEFPR BEF4A46?<649FES 

4. � K9@ BF?<K<9 D9:<@4 EA4 BF D9:<@4 B:<84A<S? 

   a) � D9:<@9 EA4 @<>DB>BAFDB??9D CDB8B?:49F D45BF4FP E A<;><@ QA9D7BCB-

FD95?9A<9@, 6 D9:<@9 B:<84A<S - BEF4A46?<649FES 

   b) � D9:<@9 EA4 @<>DB>BAFDB??9D CB?ABEFPR BEF4A46?<649FES, 6 D9:<@9 

B:<84A<S CDB8B?:49F D45BFG E A<;><@ QA9D7BCBFD95?9A<9@ 

   c) $9:<@O EA4 < B:<84A<S Q>6<64?9AFAO < B;A4K4RF B8AB < FB :9 

   d) $9:<@O EA4 < B:<84A<S BF?<K4RFES FB?P>B A4;64A<S@<, AB 6OCB?ASRF 

B8<A4>B6O9 HGA>J<< 

5. �4><9 89=EF6<S FD95GRFES 8?S 6OIB84 <; D9:<@4 EA4 <?< B:<84A<S? 



 

 

   a) �;@9A9A<9 EBEFBSA<S 6IB8B6/6OIB8B6 

   b) �A9LA99 CD9DO64A<9 

   c) $45BF4 CB F4=@9DG <?< 8DG7B@G EB5OF<R 

   d) �E9 C9D9K<E?9AAO9 64D<4AFO BF69FB6 

 

�BCDBEO 1 2 3 4 5 

"F69FO a a a a d 

 

КBAFDB?PAO9 6BCDBEO CB F9@9 « 45BF4 E 6A9LA9= C4@OFPN 6 �К A4 6O-
EB>BGDB6A96B@ O;O>9 (!/!++). "<CB6O9 4?7BD<F@O < CDB7D4@@AO9 @B-
8G?<»: 
 

1. �4>B9 CD9<@GM9EF6B <@99F D45BF4 E 6A9LA9= C4@SFPR 6 @<>DB>BAFDB??9-

DB6 STM32? 

   a) '69?<K9A<9 8BEFGCAB7B B5N9@4 C4@SF< 

   b) 'E>BD9A<9 D45BFO @<>DB>BAFDB??9D4 

   c) '?GKL9A<9 QA9D7BQHH9>F<6ABEF< 

    

2. �4><9 F<CO 6A9LA9= C4@SF< CB889D:<64RFES @<>DB>BAFDB??9D4@< 

STM32? 

   a) SPI Flash 

   b) EEPROM 

   c) SD Card 

    

3. �4> BEGM9EF6?S9FES CB8>?RK9A<9 6A9LA9= C4@SF< > @<>DB>BAFDB??9DG 

STM32? 

   a) +9D9; L<AG I2C 

   b) +9D9; L<AG SPI 

   c) +9D9; L<AG UART 

    



 

 

4. �4><9 HGA>J<< A9B5IB8<@B <ECB?P;B64FP 8?S D45BFO E 6A9LA9= C4@SFPR 6 

STM32? 

   a) memcpy() 

   b) read() 

   c) HAL_FLASH_Program() 

    

5. �4> CDB<EIB8<F KF9A<9 84AAOI <; 6A9LA9= C4@SF< 6 STM32? 

   a) +9D9; HGA>J<R HAL_FLASH_Read() 

   b) +9D9; HGA>J<R HAL_SPI_Receive() 

   c) +9D9; HGA>J<R HAL_UART_Receive() 

    

6. �4> CDB<EIB8<F ;4C<EP 84AAOI 6B 6A9LARR C4@SFP 6 STM32? 

   a) +9D9; HGA>J<R HAL_FLASH_Program() 

   b) +9D9; HGA>J<R HAL_SPI_Transmit() 

   c) +9D9; HGA>J<R HAL_UART_Transmit() 

    

7. �4> CDB69D<FP GEC9LABEFP BC9D4J<< ;4C<E< 84AAOI 6B 6A9LARR C4@SFP 6 

STM32? 

   a) #DB69D<FP ;A4K9A<9 6B;6D4M49@B9 HGA>J<9= HAL_FLASH_Program() 

   b) #DB69D<FP ;A4K9A<9 H?474 CB B>BAK4A<< BC9D4J<< ;4C<E< 

   c) #DB69D<FP ;A4K9A<9 D97<EFD4 EF4FGE4 6A9LA9= C4@SF< 

    

8. �4> G84?<FP 84AAO9 <; 6A9LA9= C4@SF< 6 STM32? 

   a) +9D9; HGA>J<R HAL_FLASH_Erase() 

   b) +9D9; HGA>J<R HAL_SPI_Erase() 

   c) +9D9; HGA>J<R HAL_UART_Erase() 

    

9. �4><9 B7D4A<K9A<S 9EFP CD< D45BF9 E 6A9LA9= C4@SFPR 6 STM32? 

   a) "7D4A<K9A<S CB B5N9@G C4@SF< 

   b) "7D4A<K9A<S CB 8BCGEF<@B= K4EFBF9 D45BFO 



 

 

   c) "7D4A<K9A<S CB 8?<F9?PABEF< BC9D4J<= KF9A<S/;4C<E< 

    

10. �4><9 8BCB?A<F9?PAO9 A4EFDB=>< A9B5IB8<@B 6OCB?A<FP 8?S D45BFO E 

6A9LA9= C4@SFPR 6 STM32? 

    a) !4EFDB=>4 F4>F<DB64A<S 

    b) !4EFDB=>4 CD9DO64A<= 

    c) !4EFDB=>4 DMA 
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КBAFDB?PAO9 6BCDBEO CB F9@9 « 45BF4 E АЦ�/ЦА� �К A4 6OEB>BGDB6-
A96B@ O;O>9 (!/!++). "<CB6O9 4?7BD<F@O < CDB7D4@@AO9 @B8G?<»: 
 

1. �4>B= @<>DB>BAFDB??9D STM32 CB889D:<649F D45BFG E �*#/*�#? 

   a) STM32F030 

   b) STM32F407 

   c) STM32L476 

    

2. �4>4S 5<5?<BF9>4 <ECB?P;G9FES 8?S D45BFO E �*#/*�# A4 @<>DB>BAFDB?-

?9D4I STM32? 

   a) HAL 

   b) CMSIS 

   c) SPL 

    

3. �4>B= HGA>J<9= @B:AB A4EFDB<FP D9:<@ D45BFO �*# 6 @<>DB>BAFDB??9-

D9 STM32? 

   a) ADC_Init() 

   b) ADC_Config() 



 

 

   c) ADC_Setup() 

    

4. �4><@ B5D4;B@ CDB<EIB8<F ;4C<EP 6 D97<EFD �*# A4 @<>DB>BAFDB??9D9 

STM32? 

   a) �4C<EP A4CDS@GR 6 D97<EFD 

   b) �ECB?P;B64A<9 EC9J<4?PAOI HGA>J<= 5<5?<BF9>< 

   c) �ECB?P;B64A<9 CD9DO64A<= 

    

5. �4>B= HGA>J<9= @B:AB EK<F4FP ;A4K9A<9, CD9B5D4;B64AAB9 �*# A4 @<>-

DB>BAFDB??9D9 STM32? 

   a) ADC_Read() 

   b) ADC_GetValue() 

   c) ADC_ReadValue() 

    

6. �4>4S HGA>J<S <ECB?P;G9FES 8?S A4EFDB=>< D9:<@4 D45BFO *�# A4 @<>-

DB>BAFDB??9D9 STM32? 

   a) DAC_Init() 

   b) DAC_Config() 

   c) DAC_Setup() 

    

7. �4><9 >4A4?O *�# @B7GF 5OFP <ECB?P;B64AO A4 @<>DB>BAFDB??9D9 

STM32? 

   a) "8<A 

   b) �64 

   c) +9FOD9 

    

8. �4><@ B5D4;B@ CDB<EIB8<F ;4C<EP ;A4K9A<S 6 D97<EFD *�# A4 @<>DB-

>BAFDB??9D9 STM32? 

   a) �4C<EP A4CDS@GR 6 D97<EFD 

   b) �ECB?P;B64A<9 EC9J<4?PAOI HGA>J<= 5<5?<BF9>< 



 

 

   c) �ECB?P;B64A<9 CD9DO64A<= 

    

9. �4>B= HGA>J<9= @B:AB GEF4AB6<FP ;A4K9A<9, >BFBDB9 5G89F CD9B5D4;B64AB 

6 4A4?B7B6O= E<7A4? A4 @<>DB>BAFDB??9D9 STM32? 

   a) DAC_SetValue() 

   b) DAC_Write() 

   c) DAC_SendValue() 

    

10. �4>4S HGA>J<S <ECB?P;G9FES 8?S ;4CGE>4 CD9B5D4;B64A<S 6 �*# A4 @<>-

DB>BAFDB??9D9 STM32? 

    a) ADC_StartConversion() 

    b) ADC_Convert() 

    c) ADC_BeginConversion() 
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КBAFDB?PAO9 6BCDBEO CB F9@9 « 45BF4 E USB 6 �К A4 6OEB>BGDB6A96B@ 
O;O>9 (!/!++). "<CB6O9 4?7BD<F@O < CDB7D4@@AO9 @B8G?<»: 
 

1. �4>B= 6OEB>BGDB6A96O= S;O> CDB7D4@@<DB64A<S @B:AB <ECB?P;B64FP 8?S 

D45BFO E USB 6 @<>DB>BAFDB??9D4I STM32? 

a) C++ 

b) C 

c) Java 

d) Python 

 

2. �4>B= API E?98G9F <ECB?P;B64FP 8?S D45BFO E USB 6 @<>DB>BAFDB??9D4I 

STM32? 

a) USB-IF API 



 

 

b) USB to UART API 

c) USB: API 

d) USB OTG API 

 

3. �4>B= <AF9DH9=E B59EC9K<649F E6S;P @9:8G @<>DB>BAFDB??9DB@ STM32 < 

C9DEBA4?PAO@ >B@CPRF9DB@ K9D9; USB? 

a) USB to UART 

b) USB to SPI 

c) USB to I2C 

d) USB HID 

 

4. �4><9 HGA>J<< BF69K4RF ;4 <A<J<4?<;4J<R USB 6 @<>DB>BAFDB??9D4I 

STM32? 

a) usb_init() 

b) usb_start() 

c) usb_enable() 

d) USB_Init() 

 

5. �4>B= F<C C9D984K< 84AAOI @B:AB <ECB?P;B64FP CD< D45BF9 E USB 6 @<>-

DB>BAFDB??9D4I STM32? 

a) Bulk 

b) Serial 

c) Parallel 

d) Interrupt 

 

6. �4>B9 CD9<@GM9EF6B <@99F <ECB?P;B64A<9 USB 6 @<>DB>BAFDB??9D4I 

STM32? 

a) �OEB>4S E>BDBEFP C9D984K< 84AAOI 

b) !<;>B9 QA9D7BCBFD95?9A<9 

c) #DBEFBF4 CB8>?RK9A<S > C9DEBA4?PAB@G >B@CPRF9DG 



 

 

d) �B;@B:ABEFP CB8>?RK9A<S @AB:9EF64 GEFDB=EF6 K9D9; B8<A CBDF USB 

 

7. �4>B= HGA>J<9= @B:AB BFCD46<FP 84AAO9 K9D9; USB 6 @<>DB>BAFDB??9D4I 

STM32? 

a) usb_send() 

b) usb_write() 

c) USB_sendData() 

d) USB_WriteData() 

 

8. �4><@ B5D4;B@ @B:AB B5D45BF4FP CD9DO64A<9 BF USB 6 @<>DB>BAFDB??9-

D4I STM32? 

a) �ECB?P;GS HGA>J<R interrupt_handler() 

b) !4EFDB=>B= CD9DO64A<= K9D9; USB API 

c) �ECB?P;GS HGA>J<R USB_IRQHandler() 

d) !9F 6B;@B:ABEF< B5D45BF4FP CD9DO64A<9 BF USB 6 @<>DB>BAFDB??9D4I 

STM32 

 

9. �4><9 8BCB?A<F9?PAO9 >B@CBA9AFO FD95GRFES 8?S D45BFO E USB 6 @<>DB-

>BAFDB??9D4I STM32? 

a) USB 8D4=69D 

b) USB >BA69DF9D 

c) USB >459?P 

d) USB I45 

 

10. �4><9 HGA>J<< BF69K4RF ;4 KF9A<9 84AAOI <; USB 6 @<>DB>BAFDB??9D4I 

STM32? 

a) usb_read() 

b) usb_receive() 

c) USB_ReadData() 

d) USB_ReceiveData() 
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"F69FO b d a d a d c c a c 

 

КBAFDB?PAO9 6BCDBEO CB F9@9 « 45BF4 E 6OEB>BGDB6A96O@< EF9>4@< 6 
�К A4 6OEB>BGDB6A96B@ O;O>9 (!/!++). "<CB6O9 4?7BD<F@O < CDB-
7D4@@AO9 @B8G?<»: 
 

1. �4>B9 CD9<@GM9EF6B CD98EF46?S9F D45BF4 E 6OEB>BGDB6A96O@< EF9>4@< 6 

@<>DB>BAFDB??9D4I STM32 A4 6OEB>BGDB6A96B@ S;O>9 (%/%++)? 

   a. 'CDBM9A<9 D4;D45BF>< < BF?48>< >B84 

   b. '69?<K9A<9 CDB<;6B8<F9?PABEF< < QHH9>F<6ABEF< D45BFO >BAFDB??9D4 

   c. "5?97K9A<9 <AF97D4J<< E 8DG7<@< GEFDB=EF64@< < CDB7D4@@AO@ B59EC9-

K9A<9@ 

   d. �E9 6OL9C9D9K<E?9AAB9 

 

2. �4>B= S;O> CDB7D4@@<DB64A<S <ECB?P;G9FES 8?S D45BFO E 6OEB>BGDB6A9-

6O@< EF9>4@< 6 @<>DB>BAFDB??9D4I STM32? 

   a. C 

   b. C++ 

   c. "54 64D<4AF4 S;O>4 CDB7D4@@<DB64A<S @B7GF 5OFP <ECB?P;B64AO 

 

3. �4><9 6OEB>BGDB6A96O9 EF9>< 8BEFGCAO 8?S D45BFO E @<>DB>BAFDB??9D4-

@< STM32? 

   a. TCP/IP 

   b. USB 

   c. CAN 

   d. Ethernet 

   e. �E9 6OL9C9D9K<E?9AAO9 

 



 

 

4. �4><9 CDBFB>B?O CB889D:<64RFES 6OEB>BGDB6A96O@< EF9>4@< 6 @<>DB-

>BAFDB??9D4I STM32? 

   a. MQTT 

   b. HTTP 

   c. FTP 

   d. MODBUS 

   e. �E9 6OL9C9D9K<E?9AAO9 

 

5. �4>4S HGA>J<BA4?PABEFP CD98BEF46?S9FES 6OEB>BGDB6A96O@< EF9>4@< 6 

@<>DB>BAFDB??9D4I STM32? 

   a. "5D45BF>4 E9AEBDAOI 84AAOI 

   b. $45BF4 E H4=?4@< < ID4A9A<9 84AAOI 

   c. �BAFDB?P < B5D45BF>4 E9F96OI EB98<A9A<= 

   d. �E9 6OL9C9D9K<E?9AAB9 

 

6.  B:AB ?< <ECB?P;B64FP 6OEB>BGDB6A96O9 EF9>< 6 @<>DB>BAFDB??9D4I 

STM32 8?S D4;D45BF>< <AF9DA9F4 69M9= (IoT) CD<?B:9A<=? 

   a. �4 

   b. !9F 

 

7. �B;@B:AB ?< <ECB?P;B64FP 6OEB>BGDB6A96O9 EF9>< 6 @<>DB>BAFDB??9D4I 

STM32 8?S EB;84A<S @AB7BCBFBKAOI CD<?B:9A<=? 

   a. �4 

   b. !9F 

 

8. �4><9 ED98EF64 D4;D45BF>< CB8IB8SF 8?S D45BFO E 6OEB>BGDB6A96O@< EF9-

>4@< 6 @<>DB>BAFDB??9D4I STM32? 

   a. Keil 

   b. STM32CubeIDE 

   c. PlatformIO 



 

 

   d. Arduino IDE 

   e. �E9 6OL9C9D9K<E?9AAO9 
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�FB7B6O= F9EF CB F9@9 «�B8G?PAB9 CDB7D4@@<DB64A<9 
@<>DB>BAFDB??9DB6 STM32 <?< 4A4?B7B6» 

 

1. +FB F4>B9 @B8G?PAB9 CDB7D4@@<DB64A<9? 

   a) &9IA<>4 CDB7D4@@<DB64A<S, >BFBD4S CB;6B?S9F D4;89?SFP >B8 A4 A95B?P-

L<9 HGA>J<BA4?PAO9 5?B>< 

   b) &9IA<>4 CDB7D4@@<DB64A<S, >BFBD4S <ECB?P;G9FES FB?P>B 8?S @<>DB-

>BAFDB??9DB6 STM32 

   c) &9IA<>4 CDB7D4@@<DB64A<S, >BFBD4S CD<@9AS9FES FB?P>B 8?S 4A4?B7B6OI 

GEFDB=EF6 

 

2. �4><9 CD9<@GM9EF64 849F @B8G?PAB9 CDB7D4@@<DB64A<9? 

   a) 'CDBM9A<9 BF?48>< >B84 

   b) '?GKL9A<9 CB6FBDAB7B <ECB?P;B64A<S >B84 

   c) "5?97K9A<9 D4;D45BF>< E?B:AOI CDB9>FB6 

 

3. �4><9 <AEFDG@9AFO <ECB?P;GRFES 8?S D4;D45BF>< @B8G?PAB7B CDB7D4@@-

AB7B B59EC9K9A<S A4 STM32? 

   a) STM32CubeMX 

   b) STM32CubeIDE 

   c) �B@C<?SFBDO 8?S STM32 

 

4. +FB F4>B9 HAL (Hardware Abstraction Layer) 6 STM32? 



 

 

   a) �<5?<BF9>4 CDB7D4@@AOI HGA>J<=, >BFBD4S B59EC9K<649F 45EFD4>J<R BF 

4CC4D4FAB7B GDB6AS 

   b) �<5?<BF9>4, >BFBD4S CB;6B?S9F CDB7D4@@<DB64FP 4A4?B7B6O9 GEFDB=EF64 

A4 STM32 

   c) �AEFDG@9AF 8?S EB;84A<S C9D<H9D<=AOI 8D4=69DB6 A4 STM32 

 

5. +FB F4>B9 CMSIS (Cortex Microcontroller Software Interface Standard)? 

   a) %F4A84DFAO= <AF9DH9=E CDB7D4@@<DB64A<S 8?S @<>DB>BAFDB??9DB6 

Cortex-M 

   b) �<5?<BF9>4, >BFBD4S <ECB?P;G9FES FB?P>B 8?S @B8G?PAB7B CDB7D4@@<DB-

64A<S A4 STM32 

   c) �AEFDG@9AF 8?S D4;D45BF>< 4A4?B7B6OI GEFDB=EF6 

 

6. �4><9 HGA>J<< 6OCB?AS9F startup H4=? CD< ;4CGE>9 @<>DB>BAFDB??9D4? 

   a) !4EFDB=>4 E<EF9@AOI F4>FB6OI 79A9D4FBDB6 < EFBDB:96B7B F4=@9D4 

   b) �A<J<4?<;4J<S C9D<H9D<=AOI GEFDB=EF6 

   c) �47DG;>4 CDB7D4@@AB7B >B84 6 C4@SFP < ;4CGE> <ECB?A9A<S 

 

7. �4><9 C9D<H9D<=AO9 GEFDB=EF64 @B:AB CDB7D4@@<DB64FP E <ECB?P;B64A<-

9@ @B8G?PAB7B CDB7D4@@<DB64A<S A4 STM32? 

   a) GPIO (General Purpose Input/Output) 

   b) UART (Universal Asynchronous Receiver/Transmitter) 

   c) ADC (Analog-to-Digital Converter) 

 

8. �4>4S HGA>J<S <ECB?P;G9FES 8?S A4EFDB=>< C<AB6 GPIO A4 STM32? 

   a) HAL_GPIO_Init() 

   b) HAL_ADC_Init() 

   c) HAL_UART_Init() 

 

9. �4>4S HGA>J<S <ECB?P;G9FES 8?S BFCD46>< 84AAOI K9D9; UART A4 STM32? 



 

 

   a) HAL_UART_Transmit() 

   b) HAL_ADC_Start() 

   c) HAL_GPIO_WritePin() 

 

10. �4>4S HGA>J<S <ECB?P;G9FES 8?S A4EFDB=>< ADC A4 STM32? 

    a) HAL_ADC_Init() 

    b) HAL_UART_Transmit() 

    c) HAL_GPIO_Init() 

 

11. �4> @B:AB CDBK<F4FP ;A4K9A<9 E ADC A4 STM32? 

    a) HAL_ADC_Start() 

    b) HAL_ADC_GetValue() 

    c) HAL_UART_Receive() 

 

12. +FB F4>B9 CD9DO64A<S (interrupts) 6 STM32? 

    a) %C9J<4?PAO9 E<7A4?O, >BFBDO9 6B;A<>4RF CD< BCD989?9AAOI EB5OF<SI 

< CD9DO64RF ABD@4?PAB9 6OCB?A9A<9 CDB7D4@@O 

    b) �<5?<BF9>4, >BFBD4S <ECB?P;G9FES FB?P>B 8?S @B8G?PAB7B CDB7D4@@<DB-

64A<S A4 STM32 

    c) �AEFDG@9AF 8?S D4;D45BF>< 4A4?B7B6OI GEFDB=EF6 

 

13. �4>4S HGA>J<S <ECB?P;G9FES 8?S A4EFDB=>< CD9DO64A<= A4 STM32? 

    a) HAL_NVIC_SetPriority() 

    b) HAL_GPIO_Init() 

    c) HAL_UART_Init() 

 

14. �4> @B:AB B5D45BF4FP CD9DO64A<9 A4 STM32? 

    a) %B;84FP HGA>J<R-B5D45BFK<> < ;4D97<EFD<DB64FP 99 E CB@BMPR 

HAL_NVIC_SetPriority() 

    b) �ECB?P;B64FP HAL_ADC_Init() 



 

 

    c) �ECB?P;B64FP HAL_GPIO_Init() 
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"9@4 3.А6FB@4F<;4J<O CDBJ9EEB6 A4 BEAB69 E<EF9@ E 
@<>DB>BAFDB??9D4@< STM32 <?< 4A4?B7B6 

 

КBAFDB?PAO9 6BCDBEO CB F9@9 «!B;84A<9 4?7BD<F@4 < CDB7D4@@O 8?O 
E<EF9@O «Д<EC?9= E<@6B?PAO=» A4 BEAB69 �К»: 
 

1. �4>B= S;O> CDB7D4@@<DB64A<S <ECB?P;G9FES CD< EB;84A<< 4?7BD<F@4 < 

CDB7D4@@O 8?S E<EF9@O «�<EC?9= E<@6B?PAO=» A4 BEAB69 @<>DB>BAFDB??9-

DB6 STM32? 

a) %/%++ 

b) Python 

c) Java 

d) JavaScript 

 

2. �4>4S E<EF9@4 <ECB?P;G9FES 6 >4K9EF69 BEAB6O 8?S D4;D45BF>< CDB7D4@@O 

8?S E<EF9@O «�<EC?9= E<@6B?PAO=» A4 @<>DB>BAFDB??9D4I STM32? 

a) STM32Cube 

b) Arduino 

c) Raspberry Pi 

d) PIC 

 

3. �4>4S HGA>J<S BF69K49F ;4 6O6B8 F9>EF4 A4 8<EC?9= 6 CDB7D4@@9 8?S E<-

EF9@O «�<EC?9= E<@6B?PAO=» A4 @<>DB>BAFDB??9D4I STM32? 

a) lcd.print() 

b) displayText() 

c) printText() 

d) showText() 

 

4. �4>4S >B@4A84 <ECB?P;G9FES 8?S BK<EF>< 8<EC?9S 6 CDB7D4@@9 8?S E<EF9-

@O «�<EC?9= E<@6B?PAO=» A4 @<>DB>BAFDB??9D4I STM32? 



 

 

a) lcd.clear() 

b) clearScreen() 

c) cleanDisplay() 

d) displayClear() 

 

5. �4><@ B5D4;B@ CB8>?RK49FES 8<EC?9= > @<>DB>BAFDB??9DG STM32? 

a) #B USB 

b) #B HDMI 

c) #B I2C 

d) #B Ethernet 

 

6. �4>4S HGA>J<S BF69K49F ;4 GEF4AB6>G >GDEBD4 A4 8<EC?99 6 CDB7D4@@9 8?S 

E<EF9@O «�<EC?9= E<@6B?PAO=» A4 @<>DB>BAFDB??9D4I STM32? 

a) lcd.setCursor() 

b) setCursorPosition() 

c) moveCursor() 

d) setCursorPos() 

 

7. �4>4S 5<5?<BF9>4 <ECB?P;G9FES CD< CDB7D4@@<DB64A<< E<EF9@O «�<EC?9= 

E<@6B?PAO=» A4 @<>DB>BAFDB??9D4I STM32? 

a) HAL 

b) Standard 

c) LiquidCrystal 

d) Wire 

 

8. �4>B= @<>DB>BAFDB??9D S6?S9FES BEAB6B= 8?S E<EF9@O «�<EC?9= E<@-

6B?PAO=»? 

a) STM32F103C8T6 

b) ATmega328P 

c) ESP8266 



 

 

d) Raspberry Pi 4 

 

9. �4>B= F<C 8<EC?9S <ECB?P;G9FES 6 E<EF9@9 «�<EC?9= E<@6B?PAO=»? 

a) �<8>B>D<EF4??<K9E><= (LCD) 

b) OLED 

c) TFT 

d) 1?9>FDB?R@<A9EJ9AFAO= (EL) 

 

10. �4><@ B5D4;B@ ;47DG:49FES CDB7D4@@4 A4 @<>DB>BAFDB??9D STM32? 

a) +9D9; USB 

b) +9D9; Wi-Fi 

c) +9D9; Ethernet 

d) +9D9; SPI 

 

�BCDBEO 1 2 3 4 5 6 7 8 9 10 

"F69FO a a a a c a c a a a 

 

КBAFDB?PAO9 6BCDBEO CB F9@9 «!B;84A<9 4?7BD<F@4 < CDB7D4@@O 8?O 
E<EF9@O «Д<EC?9= 7D4H<K9E><=» A4 BEAB69 �К»: 
 

1)+FB F4>B9 @<>DB>BAFDB??9D? 

 <>DB>BAFDB??9D - QFB >B@C4>FAB9 Q?9>FDBAAB9 GEFDB=EF6B, <AF97D<DB64A-

A4S @<>DBEI9@4, >BFBD4S B5N98<AS9F 6 E959 CDBJ9EEBD, C4@SFP < C9D<H9D<=-

AO9 GEFDB=EF64. "A CD98A4;A4K9A 8?S GCD46?9A<S D4;?<KAO@< GEFDB=EF64@< 

<?< E<EF9@4@<. 

 

2)�?S K97B <ECB?P;G9FES 7D4H<K9E><= 8<EC?9=? 

�D4H<K9E><= 8<EC?9= <ECB?P;G9FES 8?S BFB5D4:9A<S <AHBD@4J<< 6 6<89 

7D4H<>< <?< F9>EF4. "A @B:9F 5OFP <ECB?P;B64A 6 D4;?<KAOI GEFDB=EF64I, 



 

 

F4><I >4> @B5<?PAO9 F9?9HBAO, >B@CPRF9DO, F9?96<;BDO, A46<74J<BAAO9 

E<EF9@O < F.8. 

КBAFDB?PAO9 6BCDBEO CB F9@9 «!B;84A<9 4?7BD<F@4 < CDB7D4@@O 8?O 
E<EF9@O «Д<EC?9= 7-E97@9AFAO=» A4 BEAB69 �К»: 
 

1. +FB CD98EF46?S9F EB5B= E<EF9@4 E9@<E97@9AFAB7B 8<EC?9S? 

%<EF9@4 E9@<E97@9AFAB7B 8<EC?9S CD98EF46?S9F EB5B= GEFDB=EF6B, EBEFBS-

M99 <; E9@< E97@9AFB6, >BFBDO9 @B7GF 5OFP 6>?RK9AO <?< 6O>?RK9AO 8?S 

BFB5D4:9A<S J<HD <?< 5G>6. "A4 B5OKAB <ECB?P;G9FES 8?S BFB5D4:9A<S 

J<HDB6B= <AHBD@4J<<. 

 

2. �4><9 F<CO @<>DB>BAFDB??9DB6 CB8IB8SF 8?S GCD46?9A<S 7-E97@9AFAO@ 

8<EC?99@? 

�?S GCD46?9A<S 7-E97@9AFAO@ 8<EC?99@ CB8IB8SF D4;?<KAO9 F<CO @<>DB-

>BAFDB??9DB6, F4><9 >4> AVR, PIC, ARM, Arduino < @AB7<9 8DG7<9. �B;@B:-

ABEF9= 8?S GCD46?9A<S 7-E97@9AFAO@ 8<EC?99@ CD98BEF46?SRF @AB7B F<CB6 

@<>DB>BAFDB??9DB6. 

 

3. � K9@ ;4>?RK49FES CD<AJ<C D45BFO 4?7BD<F@4 GCD46?9A<S 7-E97@9AFAO@ 

8<EC?99@? 

#D<AJ<C D45BFO 4?7BD<F@4 GCD46?9A<S 7-E97@9AFAO@ 8<EC?99@ ;4>?RK49FES 

6 CBE?98B64F9?PAB@ 6>?RK9A<< < 6O>?RK9A<< E97@9AFB6 8?S BFB5D4:9A<S 

BCD989?9AAOI E<@6B?B6 <?< J<HD. �?7BD<F@ @B:9F <ECB?P;B64FP 84AAO9, 

EBID4A9AAO9 6 C4@SF< @<>DB>BAFDB??9D4 <?< CB?GK9AAO9 BF 6A9LA<I <EFBK-

A<>B6, 8?S BCD989?9A<S, >4><9 E97@9AFO 8B?:AO 5OFP 6>?RK9AO <?< 6O>?R-

K9AO. 

 

4. �4><9 6B;@B:ABEF< CB GCD46?9A<R BFB5D4:9A<9@ <AHBD@4J<< A4 7-

E97@9AFAB@ 8<EC?99 CD98BEF46?SRFES 6O5D4AAO@ @<>DB>BAFDB??9DB@? 



 

 

 AB7<9 @<>DB>BAFDB??9DO CD98BEF46?SRF 6B;@B:ABEFP GCD46?SFP BFB5D4-

:9A<9@ <AHBD@4J<< A4 7-E97@9AFAB@ 8<EC?99 E CB@BMPR CDB7D4@@<DB64A<S 

<?< 66B84 E 6A9LA<I <EFBKA<>B6. "A< @B7GF BCD989?SFP, >4><9 E<@6B?O <?< 

J<HDO 8B?:AO 5OFP BFB5D4:9AO, 4 F4>:9 >BAFDB?<DB64FP SD>BEFP < BE69M9-

A<9 8<EC?9S. 

 

5. �4>B6O CD<@9A9A<S 7-E97@9AFAB7B 8<EC?9S 6 D4;?<KAOI GEFDB=EF64I < E<-

EF9@4I? 

7-E97@9AFAO= 8<EC?9= @B:9F 5OFP <ECB?P;B64A 6 D4;?<KAOI GEFDB=EF64I < 

E<EF9@4I 8?S BFB5D4:9A<S J<HDB6B= <AHBD@4J<<, F4>B= >4> K4EO, F9D@B@9F-

DO, EK9FK<><, CD<5BDO <;@9D9A<S < @AB7<9 8DG7<9. "A B59EC9K<649F CDBEFB= 

< CBASFAO= ECBEB5 BFB5D4:9A<S K<E9? <?< E<@6B?B6. 

 

КBAFDB?PAO9 6BCDBEO CB F9@9 «!B;84A<9 4?7BD<F@4 < CDB7D4@@O 8?O 
E<EF9@O «КABC>< GCD46?9A<O» A4 BEAB69 �К»: 
 

1)+FB F4>B9 E<EF9@4 "�ABC>< GCD46?9A<S"? 

%<EF9@4 "�ABC>< GCD46?9A<S" CD98EF46?S9F EB5B= GEFDB=EF6B, EBEFBSM99 <; 

>?46<L <?< >ABCB>, E CB@BMPR >BFBDOI CB?P;B64F9?P @B:9F GCD46?SFP D4;-

?<KAO@< HGA>J<S@< <?< BC9D4J<S@<. 

 

2)�4> D45BF49F 4?7BD<F@ E<EF9@O "�ABC>< GCD46?9A<S"? 

�?7BD<F@ E<EF9@O "�ABC>< GCD46?9A<S" B5OKAB D45BF49F E?98GRM<@ B5D4-

;B@: 

  - %K<FO649F EBEFBSA<9 >?46<L <?< >ABCB> E CB@BMPR 84FK<>B6 

  - "5D454FO649F CB?GK9AAO9 84AAO9 

  - #D<A<@49F D9L9A<9 B A9B5IB8<@OI 89=EF6<SI A4 BEAB69 CB?GK9AAB= <A-

HBD@4J<< 

  - �OCB?AS9F EBBF69FEF6GRM<9 89=EF6<S, F4><9 >4> D97G?<DB6>4 7DB@>BEF<, 

C9D9>?RK9A<9 >4A4?B6, C9D984K4 >B@4A8 < CDBK99. 



 

 

 

3)�4> EB;84FP 4?7BD<F@ < CDB7D4@@G 8?S E<EF9@O "�ABC>< GCD46?9A<S"? 

�?S EB;84A<S 4?7BD<F@4 < CDB7D4@@O 8?S E<EF9@O "�ABC>< GCD46?9A<S" 

@B:AB <ECB?P;B64FP D4;?<KAO9 S;O>< CDB7D4@@<DB64A<S, F4><9 >4> %, %++, 

Python, Java < 8DG7<9. �O5BD S;O>4 5G89F ;46<E9FP BF >BA>D9FAB= ;484K< < 

6B;@B:ABEF9= CDB7D4@@<EF4. 

КBAFDB?PAO9 6BCDBEO CB F9@9 «!B;84A<9 4?7BD<F@4 < CDB7D4@@O 8?O 
E<EF9@O «�4FD<J4 >?46<4FGDO» A4 BEAB69 �К»: 
 

1) �4>B= HGA>J<BA4? 8B?:A4 B59EC9K<64FP CDB7D4@@4 8?S E<EF9@O « 4FD<-

J4 >?46<4FGDO»? 

- %K<FO64A<9 A4:4FOI >ABCB> <?< >?46<L < BCD989?9A<9 EBBF69FEF6GRM9= 

>B@5<A4J<< 

  - "5D45BF>4 < <AF9DCD9F4J<S 66989AAOI >B@4A8 <?< E<@6B?B6 

  - �;4<@B89=EF6<9 E 8DG7<@< GEFDB=EF64@< <?< CDB7D4@@4@< 8?S 6OCB?A9-

A<S EBBF69FEF6GRM<I 89=EF6<=. 

 

2) �4><9 S;O>< CDB7D4@@<DB64A<S @B:AB <ECB?P;B64FP 8?S D4;D45BF>< 4?7B-

D<F@4 < CDB7D4@@O « 4FD<J4 >?46<4FGDO»? 

%, %++, Python, Java < 8DG7<9. �O5BD S;O>4 5G89F ;46<E9FP BF FD95B64A<= 

CDB9>F4, 6B;@B:ABEF9= CDB7D4@@<EF4 < 8BEFGCAOI <AEFDG@9AFB6. 

 

3) �4><9 L47< A9B5IB8<@B 6OCB?A<FP 8?S D4;D45BF>< 4?7BD<F@4 < CDB7D4@-

@O « 4FD<J4 >?46<4FGDO»? 

- �A4?<; FD95B64A<= < BCD989?9A<9 A9B5IB8<@B7B HGA>J<BA4?4 

  - #DB9>F<DB64A<9 EFDG>FGDO CDB7D4@@O < 4?7BD<F@4 

  - !4C<E4A<9 < BF?48>4 >B84 

  - &9EF<DB64A<9 < BCF<@<;4J<S CDB7D4@@O 

  - �B>G@9AF<DB64A<9 < CB889D:>4 CDB7D4@@O 

 



 

 

4) �4><9 6B;@B:AO9 CDB5?9@O @B7GF 6B;A<>AGFP CD< D4;D45BF>9 CDB7D4@@O 

8?S E<EF9@O « 4FD<J4 >?46<4FGDO»? 

- !9B5IB8<@BEFP B5D45BF>< 5B?PLB7B >B?<K9EF64 D4;?<KAOI >B@5<A4J<= 

>?46<L 

  - "L<5>< 6 EK<FO64A<< >?46<L <?< >ABCB>, F4><9 >4> 8D959;7 >BAF4>FB6 

  - �BAH?<>FO @9:8G D4;?<KAO@< HGA>J<S@< <?< >B@5<A4J<S@< >?46<L 

  - %?B:ABEFP 6;4<@B89=EF6<S E 8DG7<@< GEFDB=EF64@< <?< CDB7D4@@4@< 

 

5) �4><9 H4>FBDO A9B5IB8<@B GK9EFP CD< 6O5BD9 @<>DB>BAFDB??9D4 8?S E<-

EF9@O « 4FD<J4 >?46<4FGDO»? 

- !9B5IB8<@B9 >B?<K9EF6B < F<C >?46<L <?< >ABCB> 

  - �B;@B:ABEF< B5D45BF>< < EK<FO64A<S E<7A4?B6 E >?46<4FGDO 

  - !4?<K<9 8BEF4FBKAB7B K<E?4 6IB8B6 <?< CBDFB6 8?S D45BFO E @4FD<J9= 

>?46<L 

  - �AF97D4J<S E 8DG7<@< GEFDB=EF64@< <?< CDB7D4@@4@< 

 

6) �4><9 @9FB8O @B:AB <ECB?P;B64FP 8?S BCD989?9A<S >BBD8<A4FO A4:4FB= 

>?46<L< 6 @4FD<J9 >?46<L? 

  -  9FB8 E>4A<DB64A<S @4FD<JO >?46<L CBE?98B64F9?PAB <?< B8AB6D9@9AAB 

  - �ECB?P;B64A<9 4?7BD<F@4 CB<E>4 BCD989?9AAB= >B@5<A4J<< >ABCB> <?< 

>?46<L 

  - &45?<J4 EBBF69FEF6<S >BBD8<A4F >?46<L < E<@6B?B6 

 

КBAFDB?PAO9 6BCDBEO CB F9@9 «!B;84A<9 4?7BD<F@4 < CDB7D4@@O 8?O 
E<EF9@O «ЭA>B89D» A4 BEAB69 �К»: 
 

1) �4><9 HGA>J<BA4?PAO9 FD95B64A<S 8B?:AO 5OFP GKF9AO CD< EB;84A<< 4?-

7BD<F@4 < CDB7D4@@O 8?S E<EF9@O "1A>B89D"? 

- 'EF4AB6?9A<9 FBKAB= CB;<J<< < E>BDBEF< 6D4M4RM97BES B5N9>F4 

- "CD989?9A<9 A4CD46?9A<S 6D4M9A<S 



 

 

- #D98BEF46?9A<9 6OIB8AOI 84AAOI 6 D94?PAB@ 6D9@9A< 

- �B;@B:ABEFP A4EFDB=>< < >4?<5DB6>< E<EF9@O 

- "5D45BF>4 < H<?PFD4J<S LG@B6 < CB@9I 

- �AF9DH9=E E 8DG7<@< E<EF9@4@< <?< GEFDB=EF64@< 8?S C9D984K< 84AAOI 

 

2) �4><9 4CC4D4FAO9 >B@CBA9AFO CBFD95GRFES 8?S D94?<;4J<< E<EF9@O "1A-

>B89D"? 

- �D4M4RM<=ES B5N9>F E QA>B89DB@ 

-  <>DB>BAFDB??9D <?< PLC (CDB7D4@@<DG9@O= ?B7<K9E><= >BAFDB??9D) 8?S 

B5D45BF>< E<7A4?B6 QA>B89D4 

- �AF9DH9=EAO9 C?4FO <?< @B8G?< 8?S E6S;< @9:8G QA>B89DB@ < @<>DB-

>BAFDB??9DB@/PLC 

- �<EC?9= <?< @BA<FBD 8?S BFB5D4:9A<S 84AAOI 

- #<F4A<9 8?S E<EF9@O 

 

3) �4><9 S;O>< CDB7D4@@<DB64A<S @B:9F9 <ECB?P;B64FPES 8?S A4C<E4A<S 

CDB7D4@@O 8?S E<EF9@O "1A>B89D"? 

- C/C++ 

- Python 

- Java 

- MATLAB 

- LabVIEW 

- Assembler 

 

4) �4><9 4?7BD<F@O @B7GF <ECB?P;B64FPES 8?S BCD989?9A<S CB;<J<< < E>BDB-

EF< 6D4M4RM97BES B5N9>F4 E CB@BMPR QA>B89D4? 

- �?7BD<F@ EK9F4 <@CG?PEB6: CB8EK9F K<E?4 <@CG?PEB6, BFCD46?S9@OI QA>B-

89DB@, 8?S BCD989?9A<S CB;<J<< < E>BDBEF< 

- �AF9DCB?SJ<BAAO9 4?7BD<F@O: <ECB?P;GRFES 8?S G69?<K9A<S FBKABEF< CG-

F9@ 8B546?9A<S CDB@9:GFBKAOI ;A4K9A<= @9:8G <@CG?PE4@< 



 

 

- (<?PFD4J<S E<7A4?4: CD<@9A9A<9 H<?PFDB6 8?S G84?9A<S LG@B6 < CB@9I <; 

E<7A4?4 QA>B89D4 

 

5) �4><9 F9IA<K9E><9 B7D4A<K9A<S AG:AB GK<FO64FP CD< EB;84A<< CDB7D4@-

@O 8?S E<EF9@O "1A>B89D"? 

- +4EFBF4 B5AB6?9A<S 84AAOI: A9B5IB8<@B BCD989?<FP, 6 >4>B@ 6D9@9AAB@ 

<AF9D64?9 8B?:AO B5AB6?SFPES 84AAO9 6 CDB7D4@@9 

- &BKABEFP < D4;D9L9A<9 QA>B89D4: AG:AB GK9EFP @4>E<@4?PAGR FBKABEFP < 

D4;D9L9A<9 QA>B89D4 CD< B5D45BF>9 84AAOI 

- �B;@B:ABEFP B5D45BF>< 5B?PLB7B B5N9@4 84AAOI 6 D94?PAB@ 6D9@9A<: 

CDB7D4@@4 8B?:A4 5OFP ECBEB5A4 B5D454FO64FP 84AAO9 BF QA>B89D4 6 D94?P-

AB@ 6D9@9A< 59; ;489D:9> 

6) �4>4S <AHBD@4J<S @B:9F 5OFP CB?GK9A4 E CB@BMPR E<EF9@O "1A>B89D"? 

- &BKAGR CB;<J<R 6D4M4RM97BES B5N9>F4 

- &9>GMGR E>BDBEFP 6D4M9A<S 

- !4CD46?9A<9 6D4M9A<S (CB K4EB6B= <?< CDBF<6 K4EB6B= EFD9?><) 

- #9D<B8 6D4M9A<S 

-  4>E<@4?PAGR < @<A<@4?PAGR E>BDBEFP 6D4M9A<S 

- �5EB?RFAB9 CB?B:9A<9 6D4M4RM97BES B5N9>F4 (9E?< <ECB?P;G9FES 45EB-

?RFAO= QA>B89D) 

КBAFDB?PAO9 6BCDBEO CB F9@9 «!B;84A<9 4?7BD<F@4 < CDB7D4@@O 8?O 
E<EF9@O «"4KE>D<A» A4 BEAB69 �К»: 
 

1. �4><9 QF4CO 6>?RK49F 6 E95S CDBJ9EE EB;84A<S 4?7BD<F@4 8?S E<EF9@O 

"&4KE>D<A" A4 BEAB69 @<>DB>BAFDB??9D4? 

- "CD989?9A<9 FD95B64A<= > HGA>J<BA4?PABEF< < CDB<;6B8<F9?PABEF< E<-

EF9@O "&4KE>D<A". 

- #DB9>F<DB64A<9 4CC4D4FAB= K4EF< E<EF9@O, 6>?RK4S 6O5BD @<>DB>BAFDB?-

?9D4 < E9AEBDAB7B Q>D4A4. 



 

 

- $4;D45BF>4 4?7BD<F@B6 B5D45BF>< 6IB8AOI 84AAOI BF E9AEBDAB7B Q>D4A4, 

6>?RK4S BCD989?9A<9 >BBD8<A4F >4E4A<S < D4ECB;A464A<9 :9EFB6. 

- $94?<;4J<S 4?7BD<F@B6 A4 @<>DB>BAFDB??9D9. 

- &9EF<DB64A<9 < BF?48>4 E<EF9@O "&4KE>D<A". 

- "CF<@<;4J<S 4?7BD<F@B6 B5D45BF>< 84AAOI 8?S CB6OL9A<S CDB<;6B8<-

F9?PABEF< < QA9D7BQHH9>F<6ABEF<. 

- �A98D9A<9 4?7BD<F@B6 6 >BA9KAB9 GEFDB=EF6B E E9AEBDAO@ Q>D4AB@. 

 

2. �4><9 F9IAB?B7<< < <AEFDG@9AFO <ECB?P;GRFES CD< D4;D45BF>9 CDB7D4@-

@O 8?S E<EF9@O "&4KE>D<A" A4 54;9 @<>DB>BAFDB??9D4? 

- 3;O> CDB7D4@@<DB64A<S, CB889D:<649@O= @<>DB>BAFDB??9DB@, A4CD<@9D, 

C <?< C++. 

- $4;?<KAO9 <AF97D<DB64AAO9 ED98O D4;D45BF>< (IDE), F4><9 >4> Arduino IDE 

<?< MPLAB X. 

- �<5?<BF9>< < HD9=@6BD><, CD98A4;A4K9AAO9 8?S D45BFO E E9AEBDAO@< 

Q>D4A4@< < B5D45BF>< 6IB8AOI 84AAOI BF A<I. 

- %D98EF64 BF?48>< < CDBH<?<DB64A<S 8?S 6OS6?9A<S < <ECD46?9A<S BL<5B> 

< G?GKL9A<S CDB<;6B8<F9?PABEF<. 

- $4;?<KAO9 E<@G?SFBDO < Q@G?SFBDO 8?S CDB69D>< D45BFO CDB7D4@@AB7B 

B59EC9K9A<S 59; H4>F<K9E>B7B A4?<K<S @<>DB>BAFDB??9D4. 

 

3. �4><9 BEB59AABEF< AG:AB GK<FO64FP CD< 6O5BD9 4?7BD<F@4 8?S B5D45BF>< 

E9AEBDAB7B 66B84 6 E<EF9@9 "&4KE>D<A"? 

- &BKABEFP < EF45<?PABEFP BCD989?9A<S >BBD8<A4F >4E4A<S. 

- %>BDBEFP B5D45BF>< 6IB8AOI 84AAOI 8?S C?46AB= < BF;O6K<6B= D94>J<< 

E9AEBDAB7B Q>D4A4 A4 89=EF6<S CB?P;B64F9?S. 

- 'K9F @AB7B>4E4A<= < D4ECB;A464A<9 :9EFB6 8?S CB889D:>< D4;?<KAOI EJ9-

A4D<96 <ECB?P;B64A<S. 

- "CF<@4?PAB9 <ECB?P;B64A<9 D9EGDEB6 @<>DB>BAFDB??9D4, F4><I >4> C4@SFP 

< CDBJ9EEBDAB9 6D9@S. 



 

 

- �84CF4J<S 4?7BD<F@4 > BEB59AABEFS@ >BA>D9FAB7B E9AEBDAB7B Q>D4A4 < 97B 

F9IA<K9E><@ I4D4>F9D<EF<>4@. 

- 'EFB=K<6BEFP > CB@9I4@ < LG@4@, >BFBDO9 @B7GF 6B;A<>4FP CD< D45BF9 E 

E9AEBDAO@ Q>D4AB@. 

 

4. �4><9 @9FB8O < CB8IB8O D9>B@9A8G9FES <ECB?P;B64FP 8?S BCF<@<;4J<< 

4?7BD<F@4 B5D45BF>< 6IB8AOI 84AAOI BF E9AEBDAB7B Q>D4A4? 

- �ECB?P;B64A<9 4CC4D4FAOI 6B;@B:ABEF9= @<>DB>BAFDB??9D4, F4><I >4> 4C-

C4D4FAO= GE>BD<F9?P 8?S B5D45BF>< E9AEBDAB7B 66B84. 

- $4;89?9A<9 B5D45BF>< 84AAOI A4 C4D4??9?PAO9 ;484K< 8?S CB6OL9A<S CDB-

<;6B8<F9?PABEF<. 

- '@9APL9A<9 >B?<K9EF64 6OK<E?9A<= < BC9D4J<= 8?S EA<:9A<S A47DG;>< A4 

@<>DB>BAFDB??9D. 

- "CF<@<;4J<S 4?7BD<F@B6 8?S 5B?99 QHH9>F<6AB7B <ECB?P;B64A<S 8BEFGC-

AOI D9EGDEB6. 

- #D<@9A9A<9 4?7BD<F@B6 >B@CD9EE<< 84AAOI 8?S EB>D4M9A<S B5N9@4 <A-

HBD@4J<<, C9D984649@B= BF E9AEBDAB7B Q>D4A4. 

- �ECB?P;B64A<9 >QL<DB64A<S D9;G?PF4FB6 6OK<E?9A<= 8?S EB>D4M9A<S 6D9-

@9A< B5D45BF>< CB6FBDSRM<IES BC9D4J<=. 

 

5. �4><9 4EC9>FO 59;BC4EABEF< < A489:ABEF< 8B?:AO 5OFP GKF9AO CD< D4;-

D45BF>9 CDB7D4@@O 8?S E<EF9@O "&4KE>D<A" A4 @<>DB>BAFDB??9D9? 

- �4M<F4 BF A9E4A>J<BA<DB64AAB7B 8BEFGC4 < <;@9A9A<S CDB7D4@@AB7B B59E-

C9K9A<S. 

- %BBF69FEF6<9 EF4A84DF4@ < CDBFB>B?4@ 59;BC4EABEF<, F4><@ >4> SSL/TLS 

8?S ;4M<M9AAB= E6S;<. 

- "F>4;BGEFB=K<6BEFP E<EF9@O < 6BEEF4AB6?9A<9 CBE?9 E5B96 <?< BL<5B>. 

- &9EF<DB64A<9 < BF?48>4 CDB7D4@@O 8?S 6OS6?9A<S < GEFD4A9A<S GS;6<@B-

EF9= < BL<5B>. 



 

 

- $9;9D6AB9 >BC<DB64A<9 < B5AB6?9A<9 CDB7D4@@AB7B B59EC9K9A<S E<EF9@O 

8?S B59EC9K9A<S 4>FG4?PABEF< < 59;BC4EABEF<. 

- %BBF69FEF6<9 FD95B64A<S@ < D9>B@9A84J<S@ CB 59;BC4EABEF< 8?S >BA>D9F-

AB7B CD<@9A9A<S E<EF9@O "&4KE>D<A". 

 

КBAFDB?PAO9 6BCDBEO CB F9@9 «!B;84A<9 4?7BD<F@4 < CDB7D4@@O 8?O 
E<EF9@O «�G?PF<@9FD» A4 BEAB69 �К»: 
 

1. �4>B6O BEAB6AO9 L47< CD< EB;84A<< 4?7BD<F@4 8?S E<EF9@O " G?PF<-

@9FD" A4 BEAB69 @<>DB>BAFDB??9D4? 

- "CD989?9A<9 FD95B64A<= < HGA>J<BA4?PABEF< @G?PF<@9FD4. 

   - $4;D45BF>4 5?B>-EI9@O 4?7BD<F@4 <;@9D9A<S < B5D45BF>< 84AAOI. 

   - !4C<E4A<9 CDB7D4@@AB7B >B84 A4 S;O>9 CDB7D4@@<DB64A<S, CB889D:<64-

9@B@ @<>DB>BAFDB??9DB@. 

   - &9EF<DB64A<9 < BF?48>4 4?7BD<F@4 A4 @<>DB>BAFDB??9D9. 

   - "CF<@<;4J<S < G?GKL9A<9 4?7BD<F@4 CD< A9B5IB8<@BEF<. 

 

2. �4><9 C4D4@9FDO < HGA>J<< A9B5IB8<@B GK9EFP CD< D4;D45BF>9 CDB7D4@-

@O 8?S @G?PF<@9FD4 A4 BEAB69 @<>DB>BAFDB??9D4? 

- �;@9D9A<9 A4CDS:9A<S, FB>4, EBCDBF<6?9A<S < 8DG7<I Q?9>FD<K9E><I 69?<-

K<A. 

   - "5D45BF>4 <;@9D9AAOI 84AAOI (D4EK9F ED98A97B, @<A<@4?PAB7B, @4>E<-

@4?PAB7B ;A4K9A<S < 8D.). 

   - 'CD46?9A<9 8<EC?99@ 8?S BFB5D4:9A<S D9;G?PF4FB6 <;@9D9A<=. 

   - 'CD46?9A<9 >ABC>4@< < <AF9DH9=EB@ CB?P;B64F9?S. 

   - "5D45BF>4 BL<5B> < <E>?RK<F9?PAOI E<FG4J<=. 

   - $94?<;4J<S <AF9DH9=E4 8?S E6S;< E >B@CPRF9DB@ <?< 8DG7<@< GEFDB=-

EF64@<. 

 



 

 

3. �4><9 BEB59AABEF< 4CC4D4FAB= EBEF46?SRM9= E<EF9@O " G?PF<@9FD" 

A9B5IB8<@B GK<FO64FP CD< EB;84A<< 4?7BD<F@4? 

- "EB59AABEF< D45BFO < 6B;@B:ABEF< @<>DB>BAFDB??9D4. 

   - �4?<5DB6>4 < >B@C9AE4J<S CB7D9LABEF9= <;@9D<F9?PAOI >4A4?B6. 

   - �;4<@B89=EF6<9 E D4;?<KAO@< F<C4@< 84FK<>B6 < <;@9D<F9?PAOI CD9B5-

D4;B64F9?9=. 

   - �9;BC4EABEFP CB?P;B64F9?S CD< D45BF9 E 6OEB><@< A4CDS:9A<S@< <?< FB-

>4@<. 

 

4. �4><9 @9FB8O < <AEFDG@9AFO <ECB?P;GRFES 8?S F9EF<DB64A<S < BF?48>< 

4?7BD<F@4 8?S @G?PF<@9FD4 A4 BEAB69 @<>DB>BAFDB??9D4? 

- %<@G?SJ<S D45BFO @G?PF<@9FD4 A4 >B@CPRF9D9 E <ECB?P;B64A<9@ EC9J<4-

?<;<DB64AAB7B CDB7D4@@AB7B B59EC9K9A<S. 

   - �ECB?P;B64A<9 Q@G?SFBDB6 < BF?48BKAOI C?4FHBD@ 8?S @<>DB>BAFDB??9-

D4. 

   - �O6B8 BF?48BKAB= <AHBD@4J<< A4 8<EC?9= <?< CBDF >B@CPRF9D4. 

   - �A4?<; < ED46A9A<9 D9;G?PF4FB6 <;@9D9A<= E QF4?BAAO@< ;A4K9A<S@<. 

   - �ECB?P;B64A<9 CDBFB>B?B6 E6S;< 8?S C9D984K< 84AAOI E @<>DB>BAFDB??9-

D4 A4 >B@CPRF9D. 

 

5. �4><@ B5D4;B@ CDB<EIB8<F <AF97D4J<S 4?7BD<F@4 E CDB7D4@@B= 8?S E<-

EF9@O " G?PF<@9FD" A4 BEAB69 @<>DB>BAFDB??9D4? 

- �>?RK9A<9 HGA>J<= < 6O;B6 A9B5IB8<@OI CDBJ98GD 4?7BD<F@4 6 CDB-

7D4@@AO= >B8 @G?PF<@9FD4. 

   - 'EF4AB6>4 EBBF69FEF6GRM<I CD9DO64A<= <?< F4=@9DB6 8?S 4>F<64J<< < 

6O;B64 4?7BD<F@4 <;@9D9A<S CB 6D9@9A< <?< CB ;4CDBEG CB?P;B64F9?S. 

   - �AF97D4J<S 4?7BD<F@4 6 J<>? B5D45BF>< 84AAOI @G?PF<@9FD4 < 6;4<@B-

89=EF6<S E CB?P;B64F9?9@. 

   - &9EF<DB64A<9 <AF97D4J<< 4?7BD<F@4 E CDB7D4@@B= 8?S B59EC9K9A<S CD4-

6<?PAB= D45BFO < EBBF69FEF6<S FD95B64A<S@.  



 

 

КBAFDB?PAO9 6BCDBEO CB F9@9 «!B;84A<9 4?7BD<F@4 < CDB7D4@@O 8?O 
E<EF9@O «UART E PC» A4 BEAB69 �К»: 
 

1. �4>B6O BEAB6AO9 QF4CO EB;84A<S 4?7BD<F@4 < CDB7D4@@O 8?S E<EF9@O 

«UART E PC» A4 BEAB69 @<>DB>BAFDB??9D4? 

a. "CD989?9A<9 FD95B64A<= < HGA>J<BA4?PABEF< E<EF9@O «UART E PC». 

   b. #DB9>F<DB64A<9 4?7BD<F@4 B5@9A4 84AAO@< @9:8G @<>DB>BAFDB??9DB@ 

< #� K9D9; UART. 

   c. !4C<E4A<9 < BF?48>4 CDB7D4@@AB7B >B84 8?S @<>DB>BAFDB??9D4, D94?<-

;GRM97B 4?7BD<F@ B5@9A4 84AAO@<. 

   d. &9EF<DB64A<9 < BCF<@<;4J<S CDB7D4@@O A4 @<>DB>BAFDB??9D9. 

   e. #B8>?RK9A<9 < A4EFDB=>4 CDB7D4@@AB7B B59EC9K9A<S A4 #� 8?S 6;4<@B-

89=EF6<S E @<>DB>BAFDB??9DB@ CBED98EF6B@ UART. 

 

2. �4><9 4EC9>FO A9B5IB8<@B GK<FO64FP CD< D4;D45BF>9 4?7BD<F@4 8?S 6;4<-

@B89=EF6<S E<EF9@O «UART E PC» K9D9; @<>DB>BAFDB??9D? 

  a. "CD989?9A<9 CDBFB>B?4 B5@9A4 84AAO@< @9:8G @<>DB>BAFDB??9DB@ < 

#�. 

   b. 'CD46?9A<9 CBFB>B@ 84AAOI - >BAFDB?P E>BDBEF< C9D984K< 84AAOI < B5-

D45BF>4 CD9DO64A<=. 

   c. "5D45BF>4 BL<5B> CD< C9D984K9 84AAOI. 

   d. �GH9D<;4J<S 84AAOI 8?S BCF<@<;4J<< CDB<;6B8<F9?PABEF< E<EF9@O. 

   e. $4;D45BF>4 <AF9DH9=E4 8?S B59EC9K9A<S GCD46?9A<S < >BAH<7GD4J<< E<-

EF9@O K9D9; #�. 

 

3. �4>B= S;O> CDB7D4@@<DB64A<S A4<5B?99 CB8IB8<F 8?S D4;D45BF>< CDB-

7D4@@O, B59EC9K<64RM9= >B@@GA<>4J<R K9D9; UART @9:8G @<>DB>BAFDB?-

?9DB@ < PC? 

A4<5B?99 CB8IB8SM<@ S;O>B@ CDB7D4@@<DB64A<S @B:9F 5OFP C <?< C++. 

1F< S;O>< L<DB>B <ECB?P;GRFES 8?S CDB7D4@@<DB64A<S @<>DB>BAFDB??9DB6 



 

 

< B5?484RF 8BEF4FBKAB= 7<5>BEFPR < QHH9>F<6ABEFPR 8?S D45BFO E 84AAO@< 

K9D9; UART. 

 

4. �4><9 6B;@B:AO9 CDB5?9@O @B7GF 6B;A<>AGFP CD< EB;84A<< 4?7BD<F@4 < 

CDB7D4@@O 8?S E<EF9@O «UART E PC» A4 BEAB69 @<>DB>BAFDB??9D4, < >4> <I 

@B:AB CD98BF6D4F<FP? 

a. "L<5>< 6 4?7BD<F@9 C9D984K< 84AAOI. 

   b. #DB5?9@O E<AIDBA<;4J<< @9:8G @<>DB>BAFDB??9DB@ < #�. 

   c. !9CD46<?PA4S B5D45BF>4 CD9DO64A<= < BL<5B> CD< C9D984K9 84AAOI. 

   d. !98BEF4FBKA4S CDB<;6B8<F9?PABEFP E<EF9@O CD< 5B?PLB@ B5N9@9 84A-

AOI. 

   e. !9CB?48>< <?< A9EB6@9EF<@BEFP B5BDG8B64A<S. 

 

5. �4><9 F9IA<K9E><9 I4D4>F9D<EF<>< @<>DB>BAFDB??9D4 AG:AB GK<FO64FP 

CD< D4;D45BF>9 CDB7D4@@O 8?S B5@9A4 84AAO@< K9D9; UART E PC? 

a. !4?<K<9 < I4D4>F9D<EF<>< UART-<AF9DH9=E4 (E>BDBEFP C9D984K< 84AAOI, 

>B?<K9EF6B 8BEFGCAOI CBDFB6 UART). 

   b. "5N9@ 8BEFGCAB= C4@SF< 8?S 5GH9D<;4J<< < B5D45BF>< 84AAOI. 

   c. �B;@B:ABEF< @<>DB>BAFDB??9D4 CB B5D45BF>9 CD9DO64A<= < BL<5B> CD< 

C9D984K9 84AAOI. 

   d. �B?<K9EF6B < F<C 8BEFGCAOI 4CC4D4FAOI < CDB7D4@@AOI CBE?98B64F9?P-

AOI CBDFB6. 

   e. %B6@9EF<@BEFP @<>DB>BAFDB??9D4 E CDB7D4@@AO@ B59EC9K9A<9@ A4 #� 

8?S 6;4<@B89=EF6<S CBED98EF6B@ UART. 

 

КBAFDB?PAO9 6BCDBEO CB F9@9 «!B;84A<9 4?7BD<F@4 < CDB7D4@@O 8?O 
E<EF9@O «LAN E PC» A4 BEAB69 �К»: 
 

1. �4><9 L47< AG:AB 6OCB?A<FP 8?S EB;84A<S 4?7BD<F@4 8?S E<EF9@O "LAN E 

PC" A4 54;9 @<>DB>BAFDB??9D4? 



 

 

  - "CD989?9A<9 J9?9= < FD95B64A<= E<EF9@O. 

   - �A4?<; 6B;@B:ABEF9= @<>DB>BAFDB??9D4 < 6O5BD A9B5IB8<@OI >B@CB-

A9AFB6. 

   - #DB9>F<DB64A<9 E9F96B7B CDBFB>B?4 < >B@@GA<>4J<BAAB7B <AF9DH9=E4. 

   - $4;D45BF>4 4?7BD<F@4 B5D45BF>< < C9D984K< 84AAOI. 

   - !4C<E4A<9 < BF?48>4 CDB7D4@@AB7B >B84 8?S @<>DB>BAFDB??9D4. 

   - &9EF<DB64A<9 < BCF<@<;4J<S 4?7BD<F@4. 

 

2. �4><9 BEAB6AO9 HGA>J<< 8B?:9A 6OCB?ASFP 4?7BD<F@ 8?S E<EF9@O "LAN E 

PC"? 

  - 'EF4AB6?9A<9 EB98<A9A<S E >B@CPRF9DB@ CB E9F<. 

   - #9D984K4 84AAOI @9:8G @<>DB>BAFDB??9DB@ < >B@CPRF9DB@. 

   - "5D45BF>4 < 4A4?<; CB?GK9AAOI 84AAOI. 

   - 'CD46?9A<9 C9D<H9D<=AO@< GEFDB=EF64@< A4 BEAB69 CD<ASFOI >B@4A8. 

 

3. �4>B9 CDB7D4@@AB9 B59EC9K9A<9 < S;O>< CDB7D4@@<DB64A<S @B:AB <E-

CB?P;B64FP 8?S A4C<E4A<S CDB7D4@@O 8?S E<EF9@O "LAN E PC" A4 BEAB69 

@<>DB>BAFDB??9D4? 

- Arduino IDE E <ECB?P;B64A<9@ S;O>4 C/C++ 8?S C?4FHBD@O Arduino. 

   - MPLAB X IDE E <ECB?P;B64A<9@ S;O>4 C/C++ 8?S @<>DB>BAFDB??9DB6 

PIC. 

   - PlatformIO E <ECB?P;B64A<9@ S;O>B6 C/C++ 8?S D4;?<KAOI C?4FHBD@ @<>-

DB>BAFDB??9DB6. 

 

4. �4><9 4CC4D4FAO9 >B@CBA9AFO A9B5IB8<@O 8?S D94?<;4J<< E<EF9@O "LAN 

E PC" A4 54;9 @<>DB>BAFDB??9D4? 

  -  <>DB>BAFDB??9D EB 6EFDB9AAO@ Ethernet->BAFDB??9DB@ <?< E 6B;@B:AB-

EFPR CB8>?RK9A<S Ethernet-@B8G?S. 

   - RJ45 D4;N9@ 8?S CB8>?RK9A<S E9F96B7B >459?S. 



 

 

   - �BCB?A<F9?PAO9 C9D<H9D<=AO9 GEFDB=EF64 (A4CD<@9D, E9AEBDO <?< 4>FG-

4FBDO), 9E?< A9B5IB8<@B GCD46?SFP 6A9LA<@< GEFDB=EF64@<. 

 

5. �4> @B:AB B59EC9K<FP 59;BC4EABEFP 84AAOI CD< D45BF9 E<EF9@O "LAN E 

PC" A4 BEAB69 @<>DB>BAFDB??9D4? 

  - �ECB?P;B64A<9 E9F96OI CDBFB>B?B6 < L<HDB64A<S 84AAOI 8?S 59;BC4EAB= 

C9D984K< <AHBD@4J<<. 

   - 'EF4AB6>4 C4DB?9= < 8DG7<I @9FB8B6 4GF9AF<H<>4J<< 8?S ;4M<FO BF A9-

E4A>J<BA<DB64AAB7B 8BEFGC4 > E<EF9@9. 

   - $97G?SDAB9 B5AB6?9A<9 CDB7D4@@AB7B B59EC9K9A<S @<>DB>BAFDB??9D4 8?S 

<ECD46?9A<S 6B;@B:AOI GS;6<@BEF9=. 

   - (<;<K9E>4S ;4M<F4 @<>DB>BAFDB??9D4 < E9F96B7B B5BDG8B64A<S BF A9-

E4A>J<BA<DB64AAB7B 8BEFGC4. 

 

КBAFDB?PAO9 6BCDBEO CB F9@9 «!B;84A<9 4?7BD<F@4 < CDB7D4@@O 8?O 
E<EF9@O «CAN» A4 BEAB69 �К»: 
 

1. �4>B6O BEAB6AO9 L47< CD< EB;84A<< 4?7BD<F@4 8?S E<EF9@O "CAN" A4 BE-

AB69 @<>DB>BAFDB??9D4? 

- "CD989?9A<9 HGA>J<BA4?PAOI FD95B64A<= E<EF9@O < 4A4?<; 6B;@B:AOI 

64D<4AFB6 D9L9A<S; 

- �O5BD CB8IB8SM97B @<>DB>BAFDB??9D4 E CB889D:>B= "CAN" <AF9DH9=E4; 

- $4;D45BF>4 4?7BD<F@4 B5@9A4 84AAO@< CB CDBFB>B?G "CAN"; 

- $4;D45BF>4 < D94?<;4J<S CDB7D4@@AB7B >B84 8?S @<>DB>BAFDB??9D4, 6>?R-

K4RM97B B5D45BF>G < C9D984KG EBB5M9A<= CB "CAN" <AF9DH9=EG; 

- &9EF<DB64A<9 < BF?48>4 D4;D45BF4AAB7B 4?7BD<F@4 < CDB7D4@@O; 

- "CF<@<;4J<S < BCF<@<;4J<S CDB<;6B8<F9?PABEF< E<EF9@O "CAN". 

 

2. �4><9 EC9J<H<K9E><9 FD95B64A<S AG:AB GK<FO64FP CD< D4;D45BF>9 CDB-

7D4@@O 8?S E<EF9@O "CAN" A4 BEAB69 @<>DB>BAFDB??9D4? 



 

 

- #B889D:>4 CDBFB>B?4 "CAN" < 6B;@B:ABEFP D45BFO E EBB5M9A<S@< CB 

QFB@G CDBFB>B?G; 

- 'CD46?9A<9 E>BDBEFPR C9D984K< 84AAOI CB "CAN" <AF9DH9=EG; 

- "5D45BF>4 BL<5B> C9D984K< 84AAOI; 

- $94?<;4J<S @9I4A<;@B6 CD<BD<F9F4 8BEFGC4 > "CAN" L<A9; 

- "59EC9K9A<9 E<AIDBA<;4J<< < 6D9@9AAB= EB7?4EB64AABEF< C9D984K< 84A-

AOI. 

 

3. �4><9 <AEFDG@9AFO < S;O>< CDB7D4@@<DB64A<S A4<5B?99 CB8IB8SF 8?S EB-

;84A<S 4?7BD<F@4 < CDB7D4@@O 8?S "CAN" E<EF9@O A4 BEAB69 @<>DB>BAFDB?-

?9D4? 

- 3;O> CDB7D4@@<DB64A<S C <?< C++; 

- %D98O D4;D45BF><, F4><9 >4> Keil, IAR Embedded Workbench <?< 

STM32CubeIDE; 

- 'F<?<FO 8?S @B89?<DB64A<S < 4A4?<;4 E<EF9@O "CAN", F4><9 >4> 

CANalyzer <?< CANoe. 

 

4. �4><9 6B;@B:AO9 CDB5?9@O @B7GF 6B;A<>AGFP CD< D4;D45BF>9 4?7BD<F@4 < 

CDB7D4@@O 8?S "CAN" E<EF9@O A4 BEAB69 @<>DB>BAFDB??9D4, < >4><9 EFD4F9-

7<< < @9FB8O <I D9L9A<S EGM9EF6GRF? 

- #DB5?9@O E<AIDBA<;4J<< C9D984K< 84AAOI @9:8G D4;AO@< G;?4@< E<EF9-

@O "CAN" - <ECB?P;B64A<9 CD46<?PAOI 4?7BD<F@B6 < F9IA<K9E><I D9L9A<= 

8?S B59EC9K9A<S EB7?4EB64AABEF< 84AAOI; 

- #DB5?9@O E B5A4DG:9A<9@ < B5D45BF>B= BL<5B> C9D984K< 84AAOI CB 

"CAN" <AF9DH9=EG - <ECB?P;B64A<9 @9I4A<;@B6 >BAFDB?S BL<5B> < 4?7BD<F-

@B6 B5D45BF>< BL<5B>; 

- #DB5?9@O E CDB<;6B8<F9?PABEFPR E<EF9@O "CAN" CD< 5B?PLB@ B5N9@9 < 

6OEB>B= E>BDBEF< C9D984K< 84AAOI - BCF<@<;4J<S 4?7BD<F@B6 < CDB7D4@@O, 

<ECB?P;B64A<9 4CC4D4FAB7B GE>BD9A<S, G?GKL9A<9 4DI<F9>FGDO E<EF9@O. 

 



 

 

5. �4><9 BEAB6AO9 HGA>J<< < 6B;@B:ABEF< 8B?:AO 5OFP 6>?RK9AO 6 4?7B-

D<F@ < CDB7D4@@G 8?S "CAN" E<EF9@O A4 BEAB69 @<>DB>BAFDB??9D4, KFB5O 

B59EC9K<FP A489:AGR < QHH9>F<6AGR D45BFG E<EF9@O? 

- �A<J<4?<;4J<S < A4EFDB=>4 "CAN" <AF9DH9=E4 < 97B C4D4@9FDB6; 

- #D<9@ < B5D45BF>G EBB5M9A<= BF 8DG7<I G;?B6 E<EF9@O "CAN"; 

- (BD@<DB64A<9 < C9D984K4 EBB5M9A<= 8DG7<@ G;?4@ E<EF9@O "CAN"; 

- "5D45BF>4 BL<5B> C9D984K< < >BAFDB?P J9?BEFABEF< 84AAOI; 

- 'CD46?9A<9 < E<AIDBA<;4J<S 8BEFGC4 > "CAN" L<A9 @9:8G D4;AO@< G;?4-

@< E<EF9@O; 

-  BA<FBD<A7 < BF?48>4 D45BFO E<EF9@O "CAN" K9D9; EC9J<4?<;<DB64AAO9 

<AEFDG@9AFO < <AF9DH9=EO. 

 

КBAFDB?PAO9 6BCDBEO CB F9@9 «!B;84A<9 4?7BD<F@4 < CDB7D4@@O 8?O 
E<EF9@O «Э?9>FDBCD<6B8» A4 BEAB69 �К»: 
 

1. �4>B6O BEAB6AO9 L47< CD< EB;84A<< 4?7BD<F@4 8?S E<EF9@O "1?9>FDB-

CD<6B8" A4 BEAB69 @<>DB>BAFDB??9D4? 

- "CD989?9A<9 FD95B64A<= < HGA>J<BA4?PABEF< E<EF9@O "1?9>FDBCD<6B8". 

   - $4;D45BF>4 EFDG>FGDO 4?7BD<F@4, >BFBDO= 5G89F GCD46?SFP Q?9>FDBCD<6B-

8B@. 

   - #DB9>F<DB64A<9 4?7BD<F@4 E GK9FB@ D4;?<KAOI GE?B6<= < E?GK496 D45BFO 

E<EF9@O. 

   - $94?<;4J<S 4?7BD<F@4 A4 S;O>9 CDB7D4@@<DB64A<S, EB6@9EF<@B@ E @<>-

DB>BAFDB??9DB@. 

   - &9EF<DB64A<9 < BF?48>4 4?7BD<F@4 8?S CDB69D>< 97B CD46<?PAB= D45BFO. 

 

2. �4><9 >D<F9D<< A9B5IB8<@B GK<FO64FP CD< D4;D45BF>9 CDB7D4@@O 8?S E<-

EF9@O "1?9>FDBCD<6B8" A4 BEAB69 @<>DB>BAFDB??9D4? 

  - 1HH9>F<6ABEFP < 5OEFDB89=EF6<9 CDB7D4@@O. 

   - !489:ABEFP < 59;BC4EABEFP D45BFO E<EF9@O. 



 

 

   - '8B5EF6B < CDBEFBF4 <ECB?P;B64A<S 8?S CB?P;B64F9?S. 

   - �<5>BEFP < 6B;@B:ABEFP B5AB6?9A<S CDB7D4@@O. 

   - %B6@9EF<@BEFP E @<>DB>BAFDB??9DB@ < 97B F9IA<K9E><@< I4D4>F9D<EF<-

>4@<. 

 

3. �4><9 F9IA<K9E><9 I4D4>F9D<EF<>< @<>DB>BAFDB??9D4 A9B5IB8<@B GK<FO-

64FP CD< EB;84A<< CDB7D4@@O 8?S E<EF9@O "1?9>FDBCD<6B8"? 

- �OK<E?<F9?PAGR @BMABEFP < E>BDBEFP D45BFO. 

   - "5N9@ BC9D4F<6AB= < CBEFBSAAB= C4@SF<, A9B5IB8<@O= 8?S D45BFO CDB-

7D4@@O. 

   - !4?<K<9 4CC4D4FAOI @B8G?9= < <AF9DH9=EB6 8?S GCD46?9A<S Q?9>FDBCD<-

6B8B@. 

   - #B889D:>G AG:AOI >B@@GA<>4J<BAAOI CDBFB>B?B6 (A4CD<@9D, UART, 

SPI, I2C). 

   - �IB8O-6OIB8O 8?S 6;4<@B89=EF6<S E 6A9LA<@< GEFDB=EF64@<. 

 

4. �4><9 <AEFDG@9AFO < S;O>< CDB7D4@@<DB64A<S @B:AB <ECB?P;B64FP 8?S 

EB;84A<S 4?7BD<F@4 < CDB7D4@@O 8?S E<EF9@O "1?9>FDBCD<6B8" A4 BEAB69 

@<>DB>BAFDB??9D4? 

  - �AF97D<DB64AAO9 ED98O D4;D45BF>< (IDE) 8?S >BA>D9FAB7B @<>DB>BAFDB?-

?9D4, A4CD<@9D, Arduino IDE, MPLAB X, Keil uVision. 

   - 3;O>< CDB7D4@@<DB64A<S, F4><9 >4> C, C++, 4EE9@5?9D (8?S BCF<@<;4J<< 

CDB<;6B8<F9?PABEF<). 

   - �<5?<BF9>< < HD9=@6BD><, EC9J<4?PAB D4;D45BF4AAO9 8?S D45BFO E @<>-

DB>BAFDB??9DB@ < Q?9>FDBCD<6B8B@, A4CD<@9D, Arduino 5<5?<BF9><. 

 

5. �4><9 QF4CO 6>?RK49F 6 E95S CDBJ9EE F9EF<DB64A<S EB;84AAB7B 4?7BD<F@4 

< CDB7D4@@O 8?S E<EF9@O "1?9>FDBCD<6B8" A4 BEAB69 @<>DB>BAFDB??9D4? 

-  B8G?PAB9 F9EF<DB64A<9 4?7BD<F@4, CDB69D>4 >BDD9>FABEF< D45BFO >4:8B= 

BF89?PAB= K4EF< CDB7D4@@O. 



 

 

   - �AF97D4J<BAAB9 F9EF<DB64A<9, CDB69D>4 6;4<@B89=EF6<S D4;?<KAOI @B-

8G?9= < >B@CBA9AFB6 CDB7D4@@O. 

   - %<EF9@AB9 F9EF<DB64A<9, CDB69D>4 D45BFO E<EF9@O "1?9>FDBCD<6B8" 6 

D4;?<KAOI D94?PAOI GE?B6<SI. 

   - #DB69D>4 A4 EBBF69FEF6<9 FD95B64A<S@ < HGA>J<BA4?PABEF< E<EF9@O. 

   - "F?48>4 < <ECD46?9A<9 BL<5B>, 6OS6?9AAOI 6B 6D9@S F9EF<DB64A<S. 

 

КBAFDB?PAO9 6BCDBEO CB F9@9 «!B;84A<9 4?7BD<F@4 < CDB7D4@@O 8?O 
E<EF9@O «�47D964F9?P» A4 BEAB69 �К»: 

 

1. �4>B= 4?7BD<F@ AG:AB D4;D45BF4FP 8?S E<EF9@O "!47D964F9?P" A4 BEAB69 

@<>DB>BAFDB??9D4? 

�?S E<EF9@O "!47D964F9?P" A4 BEAB69 @<>DB>BAFDB??9D4 AG:AB D4;D45BF4FP 

4?7BD<F@ GCD46?9A<S A47D96B@. �?7BD<F@ 8B?:9A BCD989?SFP, >B784 6>?R-

K4FP < 6O>?RK4FP A47D964F9?P, >4>GR F9@C9D4FGDG CB889D:<64FP < >4><9 8B-

CB?A<F9?PAO9 HGA>J<< CD98GE@BFD9FP. 

 

2. �4><9 QF4CO 6>?RK49F 6 E95S EB;84A<9 CDB7D4@@O 8?S E<EF9@O "!47D964-

F9?P" A4 BEAB69 @<>DB>BAFDB??9D4? 

- "CD989?9A<9 FD95B64A<= > HGA>J<BA4?PABEF< < 6B;@B:ABEFS@ E<EF9@O; 

   - $4;D45BF>4 4?7BD<F@4 GCD46?9A<S A47D96B@; 

   - �O5BD @<>DB>BAFDB??9D4 < A9B5IB8<@OI >B@CBA9AFB6; 

   - !4C<E4A<9 CDB7D4@@AB7B >B84 A4 S;O>9 CDB7D4@@<DB64A<S, EBBF69FEF6G-

RM9@ @<>DB>BAFDB??9DG; 

   - &9EF<DB64A<9 CDB7D4@@O < BF?48>4 BL<5B>; 

   - �A98D9A<9 CDB7D4@@O 6 @<>DB>BAFDB??9D < CDB6989A<9 B>BAK4F9?PAB7B 

F9EF<DB64A<S. 

 

3. �4><9 BEAB6AO9 ;484K< 8B?:9A 6OCB?ASFP 4?7BD<F@ 8?S E<EF9@O "!47D9-

64F9?P" A4 BEAB69 @<>DB>BAFDB??9D4? 



 

 

  - $97G?<DB64A<9 F9@C9D4FGDO 6 ;46<E<@BEF< BF ;484AAOI C4D4@9FDB6; 

   - "CD989?9A<9 FD95G9@B7B 6D9@9A< D45BFO A47D964F9?S 8?S 8BEF<:9A<S ;4-

84AAB= F9@C9D4FGDO; 

   - 'CD46?9A<9 6>?RK9A<9@ < 6O>?RK9A<9@ A47D964F9?S; 

   - "5D45BF>4 BL<5B> < CD98BF6D4M9A<9 C9D97D964 <?< A98BEF4FBKAB7B 

A47D964. 

 

4. �4><9 F9IA<K9E><9 I4D4>F9D<EF<>< @<>DB>BAFDB??9D4 AG:AB GK<FO64FP 

CD< EB;84A<< CDB7D4@@O 8?S E<EF9@O "!47D964F9?P"? 

  - �OK<E?<F9?PA4S @BMABEFP < E>BDBEFP D45BFO; 

   - !4?<K<9 4A4?B7B6OI < J<HDB6OI 6IB8B6/6OIB8B6 8?S CB8>?RK9A<S 84F-

K<>B6 < GCD46?9A<S A47D964F9?9@; 

   - #B889D:>4 A9B5IB8<@OI >B@@GA<>4J<BAAOI <AF9DH9=EB6 8?S E6S;< E 

8DG7<@< GEFDB=EF64@< <?< E9FS@<; 

   - �B;@B:ABEFP CDB7D4@@AB= A4EFDB=>< < B5AB6?9A<S; 

   - �AF9DH9=E CDB7D4@@<DB64A<S 8?S D4;D45BF>< < BF?48><. 

 

5. �4><9 @9FB8O < ED98EF64 F9EF<DB64A<S CDB7D4@@O 8?S E<EF9@O "!47D964-

F9?P" A4 BEAB69 @<>DB>BAFDB??9D4 5G8GF <ECB?P;B64FPES? 

-  B89?PAB9 F9EF<DB64A<9 E <ECB?P;B64A<9@ Q@G?SFBDB6 @<>DB>BAFDB??9D4; 

   - 2A<F-F9EF<DB64A<9 BF89?PAOI HGA>J<= CDB7D4@@O; 

   - �@<F4J<S D45BFO E CB@BMPR EC9J<4?PAOI CDB7D4@@AOI ED98EF6 <?< E<-

@G?SFBDB6; 

   - (GA>J<BA4?PAB9 F9EF<DB64A<9 E<EF9@O 6 D94?PAOI GE?B6<SI E <ECB?P;B-

64A<9@ D94?PAB7B A47D964F9?S < 84FK<>B6; 

   - &9EF<DB64A<9 A47DG;>< < CDB69D>4 EF45<?PABEF< D45BFO CDB7D4@@O 6 

D4;?<KAOI GE?B6<SI 

 

КBAFDB?PAO9 6BCDBEO CB F9@9 «!B;84A<9 4?7BD<F@4 < CDB7D4@@O 8?O 
E<EF9@O «�4FB5D45BF>4 84AAOI (DSP)» A4 BEAB69 �К»: 



 

 

 

1) �4>4S DB?P FD95G9FES BF  � 6 4?7BD<F@9 E<EF9@O « 4FB5D45BF>4 84AAOI 

(DSP)»? 

� 4?7BD<F@9 E<EF9@O « 4FB5D45BF>4 84AAOI (DSP)» FD95G9FES BF  � DB?P 

J9AFD4?PAB7B CDBJ9EEBD4, >BFBDO= 6OCB?AS9F 6OK<E?9A<S < GCD46?S9F BC9-

D4J<S@< B5D45BF>< 84AAOI. 

 

2) �4><9 F<CO 84AAOI @B:AB B5D454FO64FP 6 4?7BD<F@9 E<EF9@O « 4FB5D4-

5BF>4 84AAOI (DSP)» A4 BEAB69  �? 

� 4?7BD<F@9 E<EF9@O « 4FB5D45BF>4 84AAOI (DSP)» A4 BEAB69  � @B:AB 

B5D454FO64FP D4;?<KAO9 F<CO 84AAOI, 6>?RK4S 4A4?B7B6O9 < J<HDB6O9 E<7-

A4?O, 4G8<B < 6<89B 84AAO9, <;B5D4:9A<S < 8DG7<9 HBD@4FO 84AAOI, <ECB?P-

;G9@O9 6 B5?4EF< B5D45BF>< E<7A4?B6 < 84AAOI. 

 

3) �4><9 CD9<@GM9EF64 <@99F <ECB?P;B64A<9  � 8?S E<EF9@O « 4FB5D45BF-

>4 84AAOI (DSP)»? 

- �OEB>4S CDB<;6B8<F9?PABEFP:  � @B:9F B59EC9K<FP 6OEB>GR E>BDBEFP B5-

D45BF>< 84AAOI < 6OCB?A9A<9 E?B:AOI 4?7BD<F@B6. 

- �<5>BEFP:  � @B:AB CDB7D4@@<DB64FP 8?S D4;?<KAOI 4?7BD<F@B6 B5D45BF-

>< 84AAOI < ?97>B 6ABE<FP <;@9A9A<S 6 4?7BD<F@O CB @9D9 A9B5IB8<@BEF<. 

- !<;>4S ;489D:>4:  � B59EC9K<649F 5OEFDO= 8BEFGC > 84AAO@ < @<A<@4?P-

AGR ;489D:>G CD< B5D45BF>9, KFB BEB59AAB 64:AB CD< D45BF9 E D94?PAO@ 

6D9@9A9@ < CBFB>B6O@< 84AAO@<. 

- 1>BAB@<K9E>4S QHH9>F<6ABEFP:  � S6?SRFES BFABE<F9?PAB A98BDB7<@< < 

8BEFGCAO@< 8?S <ECB?P;B64A<S 6 E<EF9@4I B5D45BF>< 84AAOI, KFB CB;6B?S9F 

EA<;<FP EFB<@BEFP D94?<;4J<< E<EF9@O « 4FB5D45BF>4 84AAOI (DSP)». 

 

4) �4><@ B5D4;B@ 4?7BD<F@ 6 E<EF9@9 « 4FB5D45BF>4 84AAOI (DSP)» A4 BE-

AB69  � @B:9F B5D454FO64FP CBFB>B6O9 84AAO9? 



 

 

�?7BD<F@ 6 E<EF9@9 « 4FB5D45BF>4 84AAOI (DSP)» A4 BEAB69  � @B:9F B5-

D454FO64FP CBFB>B6O9 84AAO9 CGF9@ EB;84A<S 5GH9DB6 8?S CD<9@4 < C9D984-

K< 84AAOI, <ECB?P;B64A<S CD9DO64A<= 8?S B5D45BF>< 84AAOI 6 D94?PAB@ 

6D9@9A< < BCF<@<;4J<< 4?7BD<F@B6 8?S B5D45BF>< 84AAOI 6 C4>9FAB@ D9:<-

@9. 

 

5) �4><9 >B@CBA9AFO 4?7BD<F@4 A9B5IB8<@B <ECB?P;B64FP 8?S B5D45BF>< 

84AAOI 6 E<EF9@9 « 4FB5D45BF>4 84AAOI (DSP)» A4 BEAB69  �? 

- �*# (4A4?B7B-J<HDB6B= CD9B5D4;B64F9?P) 8?S CD9B5D4;B64A<S 4A4?B7B6OI 

E<7A4?B6 6 J<HDB6B= HBD@4F. 

- *#-*# CD<9@A<> < C9D984FK<> 8?S E6S;< E 8DG7<@< GEFDB=EF64@< <?< E9-

FS@<. 

- �GH9DO 8?S CD<9@4 < C9D984K< 84AAOI. 

- �?7BD<F@O B5D45BF>< E<7A4?B6 < 84AAOI, >BFBDO9 6OCB?ASRFES  �. 

- "C9D4F<6A4S C4@SFP ("�') 8?S 6D9@9AAB7B ID4A9A<S 84AAOI < CDB@9:G-

FBKAOI D9;G?PF4FB6. 

- 'EFDB=EF64 6O6B84 84AAOI, F4><9 >4> @BA<FBD, 4>GEF<K9E>4S E<EF9@4 <?< 

8DG7<9 GEFDB=EF64 8?S 6<;G4?<;4J<< <?< 6BECDB<;6989A<S B5D45BF4AAOI 

84AAOI. 

 

�FB7B6O= F9EF CB F9@9 «А6FB@4F<;4J<O CDBJ9EEB6 A4 BEAB69 E<EF9@ E 
@<>DB>BAFDB??9D4@< STM32 <?< 4A4?B7B6» 

 

1. �4>B= @<>DB>BAFDB??9D A4<5B?99 K4EFB <ECB?P;G9FES 8?S 46FB@4F<;4J<< 

CDBJ9EEB6?  

   a) STM32 

   b) Arduino 

   c) Raspberry Pi 

   d) PIC 

 



 

 

2. �4><9 S;O>< CDB7D4@@<DB64A<S CB889D:<649F @<>DB>BAFDB??9D STM32?  

   a) C 

   b) C++ 

   c) Python 

   d) �E9 6OL9C9D9K<E?9AAO9 

 

3. +FB F4>B9 GPIO A4 @<>DB>BAFDB??9D9 STM32? 

   a) �D4H<K9E><= <AF9DH9=E 

   b) �IB8/6OIB8 B5M97B A4;A4K9A<S 

   c) �AGFD9AASS C4@SFP 

   d) �9A9D4FBD K4EFBFO 

 

4. �4>B9 CD9<@GM9EF6B <@99F <ECB?P;B64A<9 @<>DB>BAFDB??9D4 STM32 6@9-

EFB Raspberry Pi 8?S 46FB@4F<;4J<< CDBJ9EEB6? 

   a) �B?99 6OEB>4S CDB<;6B8<F9?PABEFP 

   b) �B?PLB9 >B?<K9EF6B GPIO-C<AB6 

   c) !<:9 EFB<@BEFP 

   d) �EFDB9AAO9 64D<4AFO >B@@GA<>4J<BAAOI <AF9DH9=EB6 

 

5. �4>B7B F<C4 84AAO9 @B:AB <ECB?P;B64FP 8?S CDB7D4@@<DB64A<S @<>DB-

>BAFDB??9D4 STM32? 

   a) *9?O9 K<E?4 

   b) %<@6B?PAO9 EFDB>< 

   c) �9=EF6<F9?PAO9 K<E?4 

   d) �E9 6OL9C9D9K<E?9AAO9 

 

6. �4>B9 CD9<@GM9EF6B <@99F <ECB?P;B64A<9 4A4?B7B6B7B 6IB84 A4 @<>DB-

>BAFDB??9D9 STM32? 

   a) �;@9D9A<9 4A4?B7B6OI 69?<K<A 

   b) #9D984K4 4A4?B7B6OI 84AAOI 



 

 

   c) �?S CB8>?RK9A<S J<HDB6OI 84FK<>B6 

   d) !9F CD9<@GM9EF64 

 

7. �4>4S L<A4 E6S;< <ECB?P;G9FES 6 @<>DB>BAFDB??9D4I STM32 8?S B5@9A4 

84AAO@<? 

   a) I2C 

   b) SPI 

   c) UART 

   d) �E9 6OL9C9D9K<E?9AAO9 

 

8. �?S K97B <ECB?P;GRFES F4=@9DO A4 @<>DB>BAFDB??9D9 STM32? 

   a) �?S BFEK9F4 6D9@9A< 

   b) �?S 79A9D4J<< CD9DO64A<= 

   c) �?S 79A9D4J<< PWM-E<7A4?B6 

   d) �E9 6OL9C9D9K<E?9AAO9 

 

9. �4>B64 EF4A84DFA4S K4EFBF4 D45BFO @<>DB>BAFDB??9D4 STM32? 

   a) 1 MHz 

   b) 8 MHz 

   c) 16 MHz 

   d) 72 MHz 

 

10. �4><9 C9D<H9D<=AO9 GEFDB=EF64 @B:AB CB8>?RK<FP > @<>DB>BAFDB??9DG 

STM32? 

    a) LED-<A8<>4FBDO 

    b) �?46<4FGD4 

    c) �<8>B>D<EF4??<K9E><= 8<EC?9= 

    d) �E9 6OL9C9D9K<E?9AAO9 

 

11. +FB F4>B9 CD9DO64A<9 A4 @<>DB>BAFDB??9D9 STM32? 



 

 

    a) "L<5>4 6 CDB7D4@@9 

    b) %<7A4? B A9B5IB8<@BEF< CD9DO64A<S F9>GM9= BC9D4J<< 

    c) "EF4AB6>4 D45BFO @<>DB>BAFDB??9D4 

    d) #BF9DS EB98<A9A<S EB 6A9LA<@ GEFDB=EF6B@ 

 

12. �4>GR 5<5?<BF9>G @B:AB <ECB?P;B64FP 8?S CDB7D4@@<DB64A<S @<>DB-

>BAFDB??9D4 STM32? 

    a) Standard Peripheral Library (SPL) 

    b) CMSIS 

    c) HAL (Hardware Abstraction Layer) 

    d) �E9 6OL9C9D9K<E?9AAO9 

13.�4>B64 F<C<KA4S EFB<@BEFP @<>DB>BAFDB??9D4 STM32? 

4) 1-5 8B??4DB6 %,� 

5) 10-20 8B??4DB6 %,� 

6) 50-100 8B??4DB6 %,� 

 

14.�4><9 D9EGDEO 8BEFGCAO 8?S <;GK9A<S CDB7D4@@<DB64A<S A4 @<>DB-

>BAFDB??9D9 STM32? 

4) "A?4=A >GDEO 

5) 'K95A<>< 

6) �95<A4DO 

 

15.�4>B9 A4CDS:9A<9 FD95G9FES 8?S C<F4A<S @<>DB>BAFDB??9D4 STM32? 

4) 5 �B?PF 

5) 3.3 �B?PF4 

6) 12 �B?PF 

 

16.�4>4S ED984 D4;D45BF>< @B:9F <ECB?P;B64FPES 8?S CDB7D4@@<DB64A<S 

@<>DB>BAFDB??9D4 STM32? 

4) Keil MDK 



 

 

5) Microsoft Excel 

6) Adobe Illustrator 

 

17.�4>B= S;O> BC<E4A<9 4CC4D4FGDO (HDL) @B:9F <ECB?P;B64FPES 8?S D4;D4-

5BF>< A4 @<>DB>BAFDB??9D9 STM32? 

4) VHDL 

5) Verilog 

6) Assembly 

�BCDBEO 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

"F69FO b d b d d a d d d d b d a a56 5 4 456 

 

 


