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1. #4ECBDF HBA84 BJ9ABKAOI ED98EF6 
1.1 "5M<9 CB?B:9A<S 

(BA8 BJ9ABKAOI ED98EF6 (84?99 3 ("%) CD98A4;A4K9A 8?S >BAFDB?S < BJ9A>< B5D4;B64-
F9?PAOI 8BEF<:9A<=, B5GK4RM<IES BKAB= < ;4BKAB= HBD@ B5GK9A<S, BE64<64RM<I D45BKGR CDB-
7D4@@G 8<EJ<C?<AO.  

("% 6>?RK49F >BAFDB?PAO9 @4F9D<4?O 8?S CDB6989A<S F9>GM97B >BAFDB?S GEC9649@BEF<, 
CDB@9:GFBKAB= 4FF9EF4J<< 6 HBD@9 Q>;4@9A4. �BAFDB?P < BJ9A>4 D9;G?PF4FB6 BE6B9A<S 8<EJ<-
C?<AO BEGM9EF6?S9FES CD9CB8464F9?9@ 6 CDBJ9EE9 B5GK9A<S, F9>GM97B >BAFDB?S GEC9649@BEF< < 
CDB@9:GFBKAB= 4FF9EF4J<<. 

1.2 %<EF9@4 >BAFDB?S < BJ9A>< BE6B9A<S CDB7D4@@O 8<EJ<C?<AO 
"EAB6AO9 CB>4;4F9-
?< BJ9A>< D9;G?PF4-
F4 

&9@4 !4<@9AB64A<9 >BAFDB?PAB-
BJ9ABKAB7B ED98EF64 
&9>GM<= >BA-
FDB?P 

1>;4@9A 

#DB9>F<DB-
64FP, D4;D454FO64FP 
< BF?4:<64FP CDB-
7D4@@AO= >B8 @B-
8G?9= GCD46?SRM<I 
CDB7D4@@. �OCB?-
ASFP <AF97D4J<R 
@B8G?9= 6 GCD46?S-
RMGR CDB7D4@@G. 
&9EF<DB64FP < 69-
D<H<J<DB64FP 6O-
CGE>< GCD46?SRM<I 
CDB7D4@@. �OCB?-
ASFP GEF4AB6>G < 
B5AB6?9A<9 69DE<= 
GCD46?SRM<I CDB-
7D4@@ (E GK9FB@ @<-
7D4J<< 3 CD< A9B5-
IB8<@BEF<). 

1.1. "EAB6AO9 E6989A<я B D4-
5BF9 @<>DB>BAFDB??9DB6 
( �) 

&9EF<DB64A<9, 
6OCB?A9A<9 CD4>-
F<K9E><I ;484A<=, 
EBEF46?9A<9 >BA-
EC9>FB6. 

1>;4@9A4J<BAAO 9 
6BCDBEO 

1.2.  ��$"�"!&$"���-
$Ы ( �) %� ��%&ВА AVR 

&9EF<DB64A<9, 
6OCB?A9A<9 CD4>-
F<K9E><I ;484A<=, 
EBEF46?9A<9 >BA-
EC9>FB6. 

1>;4@9A4J<BAAO 9 
6BCDBEO 

1.3.  <>DB>BAFDB??9DO 
STM32 <?< 4A4?B7< 

 

&9EF<DB64A<9, 
6OCB?A9A<9 CD4>-
F<K9E><I ;484A<=, 
?45BD4FBDAOI D4-
5BF. 

1>;4@9A4J<BAAO 9 
6BCDBEO 

 1.4.  B8G?< E<EF9@O A4 BE-
AB69  � 

&9EF<DB64A<9, 
6OCB?A9A<9 CD4>-
F<K9E><I ;484A<=, 
?45BD4FBDAOI D4-
5BF. 

1>;4@9A4J<BAAO 9 
6BCDBEO 
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2. "J9ABKAO9 ED98EF64 
2.1  4F9D<4?O 8?S F9>GM97B >BAFDB?S 

 

#D<@9DAO9 F9EFB6O9 ;484A<S 
 

&9@4 1.1. "EAB6AO9 E6989A<я B D45BF9 @<>DB>BAFDB??9DB6 ( �) 
 

1  К B5M<@ CD<;A4>4@ 6EFD4<649@OI @<>DB>BAFDB??9DB6 @B:AB BFA9EF<: 
-КB@C4>FAO9 D4;@9DO < A4?<K<9 D48<4FBDB6 8?S QHH9>F<6AB7B BF6B84 F9C?4; 
-�DFB7BA4?PABEFP 6AGFD9AA<I D97<EFDB6 @<>DB>BAFDB??9D4, CB;6B?SRMGR BCF<-
@<;<DB64FP EFDG>FGDG CDB7D4@@O; 
-&4>B= @<>DB>BAFDB??9D <@99F 4DI<F9>FGDG, B5?97K4RMGR D45BFG E 69M9EF69A-
AO@< K<E?4@<; 
-�E9 A9B5IB8<@O9 D9EGDEO (C4@SFP, GEFDB=EF64 66B84-6O6B84 < F.8.) D4ECB?474-
RFES A4 B8AB@ >D<EF4??9 E CDBJ9EEBDAO@ S8DB@. 
 
2 � EBEF46 6EFD4<649@OI @<>DB>BAFDB??9DB6 B5OKAB 6IB8SF: 
-'EFDB=EF64 <A8<>4J<< < ED98EF64 DGKAB= CB8EFDB=>< F4>FB6B= K4EFBFO; 
-%I9@4 A4K4?PAB7B ;4CGE>4 CDBJ9EEBD4 (Reset), C4@SFP CDB7D4@@ < CDB7D4@@AO= 
<AF9DH9=E; 
-�9>B89DO E<7A4?B6, CD9B5D4;GRM<9 CB?GFBDBD4;DS8AO= >B8 6 ШИМ E<7A4?. 
 
3 &<C<KAO@ CD<@9DB@ @<>DB>BAFDB??9D4 E 6A9LA9= C4@SFPR S6?S9FES: 
-КBAFDB??9D >?46<4FGDO; .  
-КBAFDB??9D :9EF>B7B 8<E>4;  
-КBAFDB??9D GCD46?9A<S CD9DO64A<S@<; .   
-КBAFDB??9D 5?B>4 C<F4A<S. 
4 �DBJ9EEBDO, 6 >BFBDOI A45BD 6OCB?AS9@OI >B@4A8 EB>D4M9A 8B @<A<@G@4, BF-
ABESFES > F<CG: 
-RISC-CDBJ9EEBDO; 
-�DBJ9EEBDO E �4D64D8E>B= 4DI<F9>FGDB=; 
-CISC-CDBJ9EEBDO; 
-�DBJ9EEBDO E �D<AEFBAE>B= 4DI<F9>FGDB=. 

 

&9@4 1.2  ��$"�"!&$"���$Ы ( �) %� ��%&ВА AVR 

1. '>4:<F9 E4@O9 D4ECDBEFD4A9AAO9 >B@C4A<<, >BFBDO9 ;4A<@4RFES CDB<;6B8-
EF6B@ @<>DB>BAFDB??9DB6: 
�) Microchip;  

5) PIC; 

6) Atmel;  

7) AVR; 

8) Intel;  

9) Philips;  

:) Scinex;  

 

2.  <>DB>BAFDB??9DO 89?SFES A4: 
�) CISC 3 GEFDB=EF64;  
5) RISC 3 GEFDB=EF64;  
6) DSP 3 GEFDB=EF64; 
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7) MIPS 3 GEFDB=EF64; 
 

3. #DB<;6B8<F9?PABEFP @<>DB>BAFDB??9D4 <;@9DSRF: 
�) 6 MIPS;  
�) 6 DSP; 
�) D4;DS8ABEFPR C4@SF< 84AAOI; 
�) D4;DS8ABEFPR C4@SF< CDB7D4@@; 
 

4.  <>DB>BAFDB??9DO CB ECBEB5G CDB7D4@@<DB64A<S >?4EE<H<J<DGRF A4: 
�) @4EBKAB-CDB7D4@@<DG9@O9;  
�) B8AB>D4FAB CDB7D4@@<DG9@O9;  
�) C9D9CDB7D4@@<DG9@O9;  
�) H?9L-CDB7D4@@<DG9@O9; 
�) CBE?98B64F9?PAB-CDB7D4@@<DG9@O9; 
 

5. '>4:<F9 >4><9 EGM9EF6GRF CB8E9@9=EF64 8?S @<>DB>BAFDB??9DB@ AVR: 
4) tiny;  

5) Classic;  

6) mega;  

7) normal; 

8) standart; 
 

6. � @<>DB>BAFDB??9D4I AVR B5B;A4K9A<9 EEPROM B;A4K49F: 
�) QA9D7BA9;46<E<@4S C4@SFP 84AAOI;  
�) QA9D7BA9;46<E<@4S C4@SFP CDB7D4@@; 
�) D97<EFDB64S C4@SFP; 
�) EFBDB:96B= F4=@9D; 
 

7. #4@SFP CDB7D4@@ @<>DB>BAFDB??9DB6 E9@9=EF64 AVR D4;89?9A4 A4 E?98GRM<9 
B5?4EF<: 
�) B5?4EFP CD<>?48AB= CDB7D4@@O;  
�) B5?4EFP ;47DG;K<>4;  
�) B5?4EFP EKTFK<>4 >B@4A8; 
�) B5?4EFP QA9D7BA9;46<E<@B= EEPROM; 
�) B5?4EFP D97<EFDB6 66B84-6O6B84; 
 

8. $97<EFDB64S C4@SFP @<>DB>BAFDB??9DB6 E9@9=EF64 AVR 6>?RK49F: 
�) 32 D97<EFD4 B5M97B A4;A4K9A<S;  
�) 64 D97<EFD4 B5M97B A4;A4K9A<S; 
�) B5?4EFP 8BCB?A<F9?PAOI D97<EFDB6 66B84-6O6B84;  
�) D97<EFDO EF4F<K9E>B7B "�'; 
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1.3.  <>DB>BAFDB??9DO STM32 <?< 4A4?B7< 

1.� CB87DGCCG ?B7<K9E><I >B@4A8 6IB8SF : 
-� (?B7<K9E>< G@AB:<FP) 
-��� (�B7<K9E>< E?B:<FP) 
-�A69DE<S 
-%?B:<FP E GK9FB@ C9D9ABE4 
-%?B:<FP < CDBCGEF<FP 
 

2. "C9D4J<BAA4S K4EFP @<>DBCDBJ9EEBD4 EB89D:<F: 
-4D<H@9F<>B-?B7<K9E>B9 GEFDB=EF6B (��') 
-GEFDB=EF6B GCD46?9A<S ('') 
-@<>DBCDBJ9EEBDAGR C4@SFP ( ##) (;4 <E>?RK9A<9@ A9E>B?P><I 48D9EAOI 

D97<EFDB6); 
-EI9@O GCD46?9A<S L<AB= < CBDF4@< 

-@<>DB>BAFDB??9DO 

 

3. �E9 D97<EFDO 54;B6B= @B89?<  # @B:AB D4;89?<FP A4 4 7DGCCO: 
-GA<69DE4?PAO9 D97<EFDO 

-E97@9AFAO9 D97<EFDO 

-D97<EFDO E@9M9A<S 
-D97<EFD H?47B6 
-D97G?<DGRM<9 D97<EFDO 

->BAFDB?<DGRM<9 D97<EFDO 

4. #D9<@GM9EF64 
- 5B?PL9 D4;DS8ABEFP L<A 

- 5B?PL9 C9D<H9D<< 

- @9APL9 EFB<@BEFP E?B:AOI 64D<4AFB6 
- 9EFP DMA 

- 5:9?9;AO=6BF?48K<> 
 

5. %?45O9 @9EF4 
- E?B:ABEFP CDB7D4@@<DB64A<S 
- @4?B <AHBD@4J<< 
- @4?B 5<5?<BF9> 
-E?B:ABEFP A4EFDB=>< 

 
&9@4 1.4.  B8G?< E<EF9@O A4 BEAB69  � 
1. �4><9 @B8G?< BFABESFES > E<EF9@9 C<F4A<S? 
2. �4><9 @B8G?< BFABESFES > E<EF9@9 E<AIDBDA<;4J<<? 
3. �4><9 @B8G?< BFABESFES > E<EF9@9 HBD@<DB64A<S E<7A4?B6? 
4. �4><9 @B8G?< BFABESFES > 6A9LA<@? 

 

#D< QFB@ BE64<64RFES E?98GRM<9 B5M<9 < CDBH9EE<BA4?PAO9 >B@C9F9AJ<< 
№№ &9@4 ;4ASF<S +4EO �B@C9F9AJ<< 

1.1 "EAB6AO9 E6989A<я B D45BF9 @<>DB-
>BAFDB??9DB6 ( �) 

4 "�1-"�9,  

1.2  ��$"�"!&$"���$Ы ( �) %� ��%&ВА AVR 56 "� 1.2.3.4.6.7.8.9 
1.3  <>DB>BAFDB??9DO STM32 <?< 4A4?B7< 60 "� 1.2.3.4.6.7.8.9 
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1.4  B8G?< E<EF9@O A4 BEAB69  � 70 "� 1.2.3.4.6.7.8.9 
 �FB7B 190  

 

 

 4F9D<4?O 8?я CDB@9:GFBGAB= 4FF9EF4F<< 

1. +9@ @<>DB>BAFDB??9D BF?<K49FES BF @<>DBCDBJ9EEBD4: 4) !4CDS:9A<9@ C<F4A<S. 5) 
!4?<K<9@ @B8G?9= C9D<H9D<<. 6) &4>FB6B= K4EFBFB=.  

2. �89 @B7GF CD<@9ASRFES @<>DB>BAFDB??9DO: 4) � 46FB@B5<?9. 5) � EF<D4?PAB= @4-
L<A9. 6) � >BE@<K9E>B@ 4CC4D4F9. 7) �B 6E9@ 6OL9C9D9K<E?9AAB@.  

3. �4>B= 5?B> @<>DB>BAFDB??9D4 A9CBED98EF69AAB BF69K49F ;4 6OCB?A9A<9 CDB7D4@-
@O: 4) �?B>< F4=@9DB6. 5) *9AFD4?PAO= CDBJ9EEBD. 6)  B8G?P �*#.  

4. �89 6 @<>DB>BAFDB??9D9 ID4A<FES CDB7D4@@4: 4) � #�'. 5) � "�'. 6) � NVIC.  
5. +FB S6?S9FES B8A<@ <; ECBEB5B6 CB6OL9A<S QA9D7BQHH9>F<6ABEF< EB6D9@9AAOI 

@<>DB>BAFDB??9DB6: 4) #B6OL9A<9 F4>FB6B= K4EFBFO J9AFD4?PAB7B CDBJ9EEBD4. 
5) #B6OL9A<9 A47DG;BKAB= ECBEB5ABEF< CBDFB6 6O6B84 @<>DB>BAFDB??9D4. 6) 
�<5>B9 GCD46?9A<9 F4>FB6B= K4EFBFB= 5?B>B6 @<>DB>BAFDB??9D4  

6. % >4>B= J9?PR 6 EBEF46 @<>DB>BAFDB??9D4 6>?RK4RF D4;ABB5D4;AO9 C9D<H9D<=-
AO9 @B8G?<: 4) $4EL<D<FP B5?4EFP CD<@9A9A<S @<>DB>BAFDB??9D4. 5) $4;7DG-
;<FP J9AFD4?PAO= CDBJ9EEBD. 6) �E9 6OL9C9D9K<E?9AAO9 64D<4AFO.  

7. +FB A4;O649FES ?<A9=AB= CDB7D4@@B=: 4) #DB7D4@@4, 6 F9>EF9 >BFBDO9 6E9 BC9D4A-
8O E?98GRF K9D9; FBK>G E ;4CSFB=. 5) �E9 BC9D4A8O 6OCB?ASRFES CBE?98B64-
F9?PAB 6 FB@ CBDS8>9, 6 >BFBDB@ A4C<E4AO. 6) #DB7D4@@4, 6 F9>EF9 >BFBDB= <E-
CB?P;GRFES E>B5><.  

8. +FB F4>B9 69F6SM<9ES 4?7BD<F@: 4) �?7BD<F@ EB89D:4M<= CDB69D>G GE?B6<=. 5) 
�?7BD<F@, A9 EB89D:4M<= CDB69D>G GE?B6<=. 6) #BASF<S «69F6SM<=ES 4?7B-
D<F@» A9 EGM9EF6G9F.  

9. +FB F4>B9 J<>?: 4) "C9D4J<S <A>D9@9AF4J<< J9?BK<E?9AAB= C9D9@9AAB=. 5)  AB-
7B>D4FAB <ECB?AS9@4S CBE?98B64F9?PABEFP. 6) "EF4AB6>4 CDB7D4@@O CB ;484A-
AB@G GE?B6<R.  

10. +FB F4>B9 HGA>J<S: 4) #B8CDB7D4@@4, >BFBD4S 6OCB?AS9F BCD989?9AAO9 BC9D4J<< < 
@B:9F 5OFP 6O;64A4 @AB7B>D4FAB 6 F9?9 BEAB6AB= CDB7D4@@O. 5) 'A<>4?PAO= 
A45BD BC9D4A8B6, BHBD@?9AAO= EBBF69FEF6GRM<@< >B@@9AF4D<S@<. 6) �9E>B-
A9KAO= J<>?, >BFBDO= @B:9F 5OFP CD9D64A FB?P>B CD< 6O>?RK9A<< @<>DB-
>BAFDB??9D4.  

11. +FB F4>B9 EFDG>FGD4: 4)  4EE<6 C9D9@9AAOI HBD@4F4 «Int». 5) �4;B6O= F<C 84AAOI, 
C9D9<@9AB64AAO= CDB7D4@@<EFB@. 11 6) #B?P;B64F9?PE><= F<C 84AAOI, 789 CB8 
B8A<@ <@9A9@ B5N98<A9AO A9E>B?P>B C9D9@9AAOI (6B;@B:AB D4;AOI F<CB6).  

12. +FB F4>B9 CDS@4S 48D9E4J<S: 4) "5D4M9A<9 6OCB?AS9FES > A9CBED98EF69AAB@G ;A4-
K9A<R C9D9@9AAB=. 5) "5D4M9A<9 6OCB?AS9FES CB 48D9EG ID4A9A<S C9D9@9AAB=. 
6) "5D4M9A<9 6OCB?AS9FES > Q?9@9AFG EFDG>FGDO.  

13. +FB F4>B9 >BE69AA4S 48D9E4J<S: 4) "5D4M9A<9 6OCB?AS9FES > A9CBED98EF69AAB@G 
;A4K9A<R C9D9@9AAB=. 5) "5D4M9A<9 6OCB?AS9FES CB 48D9EG ID4A9A<S C9D9@9A-
AB=. 6) "5D4M9A<9 6OCB?AS9FES > Q?9@9AFG EFDG>FGDO.  

14. �?S K97B AG:AO CBDFO 66B84-6O6B84 @<>DB>BAFDB??9D4: 4) �?S 6;4<@B89=EF6<S 
@<>DB>BAFDB??9D4 E «6A9LA<@ @<DB@». 5) �?S CB84K< A4CDS:9A<S C<F4A<S A4 
@<>DB>BAFDB??9D. 6) �?S 6E97B 6OL9C9D9K<E?9AAB7B.  

15. � K9@ EGFP >BAH<7GD4J<< C9D<H9D<< A4 4CC4D4FAB@ GDB6A9: 4) (BD@4F<DB64A<9 
C4@SF< CDB7D4@@. 5) �4C<EP 5<FB6OI >B@5<A4J<= 6 EBBF69FEF6GRM<9 D97<EFDO 
@<>DB>BAFDB??9D4. 6) "D74A<;4J<S 59E>BA9KAB7B J<>?4 6 F9?9 BEAB6AB= CDB-
7D4@@O.  

16. �4> A9 @B7GF 5OFP A4EFDB9AO CBDFO 66B84-6O6B84: 4) �4> 6O6B8O C<F4A<S. 5) �4> 
6IB8O 6A9LA97B CD9DO64A<S. 6) �4> 6IB8O �*#.  
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17. � K9@ BEB59AABEFP B8AB7B <; GCD46?SRM<I D97<EFDB6 CBDF4 66B84-6O6B84 @<>DB-
>BAFDB??9DB6 E9@9=EF64 STM32: 12 4) "8A4 CB?B6<A4 32-I D4;DS8AB7B D97<EFD4 
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FO9 84AAO9, 6 8DG7B= CB?B6<A9 BFCD46?9AAO9 84AAO9. 6) "8A4 CB?B6<A4 32-I 
D4;DS8AB7B D97<EFD4 <ECB?P;G9FES 8?S GEF4AB6>< 6O6B8B6 CBDF4 6 0, 8DG74S CB-
?B6<A4 8?S GEF4AB6>< 1.  

18.  FB F4>B9 CD9DO64A<9: 4) %<7A4? BF 4CC4D4FAB7B <?< CDB7D4@@AB7B B59EC9K9A<S, 
FD95GRM<= A9@98?9AAB7B 6A<@4A<S J9AFD4?PAB7B CDBJ9EEBD4. 5) �4C<EP 84A-
AOI @B8G?9@ C9D<H9D<< 6 EBBF69FEF6GRM<= D97<EFD. 6) #DBJ9EE 6>?RK9A<S 
@<>DB>BAFDB??9D4.  

19. #BE?98B64F9?PABEFP B5D45BF>< CD9DO64A<= @B:9F ;469E<FP BF: 4) "K9D98ABEF< 
6B;A<>AB69A<S. 5) �4CDB7D4@@<DB64AAB= BK9D98ABEF< 6 5?B>9 NVIC. 6) "F 6E97B 
6OL9C9D9K<E?9AAB7B.  

20. �4><@ B5D4;B@ @B:9F 6OCB?ASFPES B5D45BF>4 CD9DO64A<S: 4) �?S >4:8B7B CD9DO-
64A<S 6O;O649FES EBBF69FEF6GRM4S CB8CDB7D4@@4. 5) (BD@4F<DG9FES EB89D:<-
@B9 #�'. 6) %B89D:<@B9 "�' ;47DG:49FES 6 #�'. 
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  $45BFO CDB6B8SFES E J9?PR GE6B9A<S < ;4>D9C?9A<S CD4>F<K9E><I G@9A<= < 

;A4A<=, B6?489A<S CDBH9EE<BA4?PAO@< >B@C9F9AJ<S@<. � IB89 D45BFO EFG89AFO 
CD<B5D9F4RF G@9A<S, CD98GE@BFD9AAO9 D45BK9= CDB7D4@@B=, GK4FES <ECB?P;B64FP 
<  E4@BEFBSF9?PAB D45BF4FP E B5BDG8B64A<9@ , CDB6B8<FP Q>EC9D<@9AFO, 4A4?<;<-
DB64FP CB?GK9AAO9 D9;G?PF4FO < 89?4FP 6O6B8O, BC<D4SEP A4 F9BD9F<K9E><9 ;A4-
A<S, CB8F69D:84FP F9BD9F<K9E><9 CB?B:9A<S CD4>F<K9E><@ BCOFB@.  
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- >4K9EF6B 6OCB?A9A<S D45BFO; 

- >4K9EF6B BHBD@?9A<S BFK9F4 CB D45BF9; 

- >4K9EF6B GEFAOI BF69FB6 A4 >BAFDB?PAO9 6BCDBEO CD< ;4M<F9 D45BFO. 
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AB < D4J<BA4?PAB @BAF<DG9F A9B5IB8<@B9 B5BDG8B64A<9; 6E9 BCOFO CDB6B8<F 6 
GE?B6<SI < D9:<@4I, B59EC9K<64RM<I CB?GK9A<9 CD46<?PAOI D9;G?PF4FB6 < 6O6B-
8B6; EB5?R849F FD95B64A<S CD46<? 59;BC4EAB7B FDG84; 6 BFK9F9 CD46<?PAB < 4>>G-
D4FAB 6OCB?AS9F 6E9 ;4C<E<, F45?<JO, D<EGA><, K9DF9:<, 7D4H<><, 6OK<E?9A<S; 
CD46<?PAB 6OCB?AS9F 4A4?<; CB7D9LABEF9=. 
"F9A>4 «4» (EBDBHB) EF46<FES, 9E?< 6OCB?A9AO FD95B64A<S > BJ9A>9 5, EFG89AF 
CB?AB BE6B<? GK95AO= @4F9D<4?, 6?4899F A4GKAB-CBASF<=AO@ 4CC4D4FB@, BD<9AF<-
DG9FES 6 <;GK9AAB@ @4F9D<4?9, BEB;A4AAB CD<@9AS9F F9BD9F<K9E><9 ;A4A<S A4 
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CB?A9A4 A9 CB?ABEFPR < B5N9@ 6OCB?A9AAB= K4EF< D45BFO A9 CB;6B?S9F E89?4FP 
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