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1.1.  9EFB 8<EJ<C?<AO 6 EFDG>FGD9   CDB7D4@@O CB87BFB6>< EC9J<4?<EFB6 ED98A97B 

;69A4:   
#K95A4S 8<EJ<C?<A4 ��.10 �EAB6O Q?9>FDBA<>< < EI9@BF9IA<>< S6?S9FES B5S;4F9?PAB= 

K4EFPR B5M9CDBH9EE<BA4?PAB7B J<>?4   CDB7D4@@O CB87BFB6>< EC9J<4?<EFB6 ED98A97B ;69A4 6 
EBBF69FEF6<< E $��! CB EC9J<4?PABEF< 13.02.11 "9IA<K9E>4S Q>EC?G4F4J<S < B5E?G:<64A<9 
Q?9>FD<K9E>B7B < Q?9>FDB@9I4A<K9E>B7B B5BDG8B64A<S (CB BFD4E?S@) 

#K95A4S 8<EJ<C?<A4 ��.10 �EAB6O Q?9>FDBA<>< < EI9@BF9IA<>< B59EC9K<649F 
HBD@<DB64A<9 CDBH9EE<BA4?PAOI < B5M<I >B@C9F9AJ<= CB 6E9@ 6<84@ 89SF9?PABEF< $��! CB 
EC9J<4?PABEF< 13.02.11 "9IA<K9E>4S Q>EC?G4F4J<S < B5E?G:<64A<9 Q?9>FD<K9E>B7B < 
Q?9>FDB@9I4A<K9E>B7B B5BDG8B64A<S (CB BFD4E?S@).  

�EB5B9 ;A4K9A<9 8<EJ<C?<A4 <@99F CD< HBD@<DB64A<< < D4;6<F<< �� 01.-�� 05., �� 09., 

�� 10, �� 1.1.-�� 1.4., �� 2.1.-�� 2.3., �� 4.1.-�� 4.3. 
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�� 1.1.-�� 1.4. 

�� 2.1.-�� 2.3. 

�� 4.1.-�� 4.3. 

 

 

 CB85<D4FP GEFDB=EF64 
Q?9>FDBAAB= F9IA<>< < 
B5BDG8B64A<9 E 
BCD989?9AAO@< 
C4D4@9FD4@< < 
I4D4>F9D<EF<>4@<; 
 D4EEK<FO64FP C4D4@9FDO 
A9?<A9=AOI 
Q?9>FD<K9E><I J9C9=; 
 EA<@4FP CB>4;4A<S < 
CB?P;B64FPES 
Q?9>FDBAAO@<  
<;@9D<F9?PAO@< 
CD<5BD4@< < 
CD<ECBEB5?9A<S@<; 
 EB5<D4FP Q?9>FD<K9E><9 
EI9@O; 
-CDB6B8<FP <EE?98B64A<S 
J<HDB6OI Q?9>FDBAAOI 
EI9@ E <ECB?P;B64A<9@ 
ED98EF6 
EI9@BF9IA<K9E>B7B 
@B89?<DB64A<S 

 >?4EE<H<>4J<R Q?9>FDBAAOI CD<5BDB6, <I 
GEFDB=EF6B < B5?4EFP CD<@9A9A<S 

 @9FB8O D4EK9F4 < <;@9D9A<S BEAB6AOI 
C4D4@9FDB6 J9C9=; 
 BEAB6O H<;<K9E><I CDBJ9EEB6 6 
CB?GCDB6B8A<>4I; 
 C4D4@9FDO Q?9>FDBAAOI EI9@ < 98<A<JO <I 
<;@9D9A<S; 
 CD<AJ<CO 6O5BD4 Q?9>FDBAAOI GEFDB=EF6 < 
CD<5BDB6; 
 CD<AJ<CO 89=EF6<S, GEFDB=EF6B, BEAB6AO9 
I4D4>F9D<EF<>< Q?9>FDBAAOI GEFDB=EF6 < 
CD<5BDB6; 
 E6B=EF64 CB?GCDB6B8A<>B6OI @4F9D<4?B6; 
 ECBEB5O C9D984K< <AHBD@4J<< 6 6<89 
Q?9>FDBAAOI E<7A4?B6; 
 GEFDB=EF6B, CD<AJ<C 89=EF6<S < BEAB6AO9 
I4D4>F9D<EF<>< Q?9>FDBAAOI CD<5BDB6; 
-@4F9@4F<K9E><9 BEAB6O CBEFDB9A<S 
J<HDB6OI GEFDB=EF6 

- BEAB6O J<HDB6B= < <@CG?PEAB= F9IA<><: 
- J<HDB6O9 ?B7<K9E><9 Q?9@9AFO 
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2.1. "1N5@ GG51AB= 4<EF<C?<AO < 2<4O GG51AB= D01BFO 

 

В<8 GK95AB= D45BFO 
"5N9@ 
K4EB6 

"5N9@ B5D4;B64F9?PAB= CDB7D4@@O  60 

ВB 6;4<@B89=EF6<< E CD9CB8464F9?9@ 48 

6 FB@ K<E?9: 
F9BD9F<K9E>B9 B5GK9A<9 28 

?45BD4FBDAO9 D45BFO  20 

%0@BEFBяF5?PA0я D01BF0  2 

#DB@9:GFBKA4S 4FF9EF4J<S         Э>;4@9A 10 
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!4<@9AB64A<9 
D4;89?B6 < F9@ 

 

%B89D:4A<9 GK95AB7B @4F9D<4?4 < HBD@O BD74A<;4J<< 89SF9?PABEF< B5GK4RM<IES 
"5N9@ 6 
K4E4I 

�B8O 
>B@C9F9AJ<=, 
HBD@<DB64A<
R >BFBDOI 
ECBEB5EF6G9F 
Q?9@9AF 
CDB7D4@@O 

1 2 3 4 

$А���� 1. "EAB6O Q?9>FDBA<>< 24  

&9@4 1.1 
-?9>FDBAAO9 
CD<5BDO. 

%B89D:4A<9 GK95AB7B @4F9D<4?4 20 �� 01.-�� 05., 

�� 09., ��10., 

�� 1.1.-��1.4.  

�� 2.1.-�� 2.3. 

�� 4.1.-�� 4.3. 

 

1 $<;<K9E><9 BEAB6O Q?9>FDBAAOI CD<5BDB6. �B?GCDB6B8A<>B6O9 8<B8O. "<D<EFBDO.  

2 �<CB?SDAO9 FD4A;<EFBDO. �B?96O9 FD4A;<EFBDO. 
3 �CFBQ?9>FDBAAO9 CD<5BDO. 
4 �AF97D4?PAO9 @<>DBEI9@O (��!) 
�45BD4FBDAO9 D45BFO 10 

1 �CD989?9A<9 C4D4@9FDB6 8<B84 CDS@B7B < B5D4FAB7B E@9M9A<S. 
2 �EE?98B64A<9 6IB8AOI < 6OIB8AOI I4D4>F9D<EF<> 5<CB?SDAB7B FD4A;<EFBD4. 
3 �CD989?9A<9 CB D9;G?PF4F4@ BCOF4 BFC<D4RM97B A4CDS:9A<S < FB>4 F<D<EFBD4. 

4 �;@9D9A<9 6OIB8AB7B A4CDS:9A<S C9D9@9AAB7B <EFBKA<>4, E H4;BGCD46?S9@O@ F<D<EFBDB@ 6 
>4K9EF69 D97G?<DGRM97B Q?9@9AF4. 

5 �BEFDB9A<9 D45BK<9 I4D4>F9D<EF<> HBFBD9;<EFBD4, HBFB8<B84 < E69FB8<B84 E CB@BMPR 
BEJ<??B7D4H4 

&9@4 1.2. 
-?9>FDBAAO9 
>?RK< < 
HBD@<DB64A<9 
<@CG?PEB6. 

%B89D:4A<9 GK95AB7B @4F9D<4?4 4 

1 �5M4S I4D4>F9D<EF<>4 <@CG?PEAOI GEFDB=EF6. �<B8AO9 < FD4A;<EFBDAO9 Q?9>FDBAAO9 
>?RK<. $BD@<DB64A<9 <@CG?PEB6: B7D4A<K<F9?<, 8<HH9D9AJ<DGRM<9 J9C<, <AF97D<DGRM<9 
J9C<. 

 �� 01.-�� 05., 

�� 09., ��10., 

�� 1.1.-��1.4.  

�� 2.1.-�� 2.3. 

�� 4.1.-�� 4.3. 

$А���� 2. "EAB6O EI9@BF9IA<>< 24  
&9@4 2.1. 
�B7<K9E><9 < 
;4CB@<A4RM<9 
GEFDB=EF64. 

%B89D:4A<9 GK95AB7B @4F9D<4?4 8 �� 01.-�� 05., 

�� 09., ��10., 

�� 1.1.-��1.4.  

�� 2.1.-�� 2.3. 

�� 4.1.-�� 4.3. 

 

1 �B7<K9E><9 Q?9@9AFO, >?4EE<H<>4J<S, BEAB6AO9 CBASF<S < BEAB6AO9 C4D4@9FDO  "�", "���", 
"��" A4 8<B8AOI < FD4A;<EFBDAOI >?RK4I. 

4 

2 (<HD4FBDO < 89L<HD4FBDO. "D<779DO. !K9FK<>< <@CG?PEB6.  
�45BD4FBDAO9 D45BFO 2 

1 �EE?98B64A<9 I4D4>F9D<EF<> < C4D4@9FDB6 ?B7<K9E><I Q?9@9AFB6 < >B@5<A4J<= ?B7<K9E><I 



 

 

 

 

Q?9@9AFB6.  
&9@4 2.2. 
�EFBKA<>< 
C<F4A<S < 
CD9B5D4;B64F9?< 

%B89D:4A<9 GK95AB7B @4F9D<4?4 8 �� 01.-�� 05., 

�� 09., ��10., 

�� 1.1.-��1.4.  

�� 2.1.-�� 2.3. 

�� 4.1.-�� 4.3. 

 

 

1 �9GCD46?S9@O9 < GCD46?S9@O9 6OCDS@<F9?<.  

2 �A69DFBDO. !F45<?<;4FBDO A4CDS:9A<S < FB>4  
3 �D9B5D4;B64F9?< A4CDS:9A<S < K4EFBFO 
�45BD4FBDAO9 D45BFO 4 

1 �EE?98B64A<9 CD<AJ<C4 89=EF6<S < EI9@ B8ABCB?GC9D<B8AB7B 6OCDS@<F9?9=. 
2 �EE?98B64A<9 CD<AJ<C4 89=EF6<S < EI9@ 86GICB?GC9D<B8AB7B 6OCDS@<F9?9=. 
3 �EE?98B64A<9 CD<AJ<C4 89=EF6<S < EI9@ EF45<?<;4FBDB6 A4CDS:9A<S < FB>4. 

&9@4 2.3. 
#E<?<F9?< 

%B89D:4A<9 GK95AB7B @4F9D<4?4 8 �� 01.-�� 05., 

�� 09., ��10., 

�� 1.1.-��1.4.  

�� 2.1.-�� 2.3. 

�� 4.1.-�� 4.3. 

 
 
 

�� 01.-�� 05., 

�� 09., ��10., 

�� 1.1.-��1.4.  

�� 2.1.-�� 2.3. 

�� 4.1.-�� 4.3. 

 

1 #E<?<F9?< A4CDS:9A<S. #E<?<F9?< CBEFBSAAB7B FB>4  

2 #E<?<F9?< @BMABEF<.  

�45BD4FBDAO9 D45BFO 4 

1 �EE?98B64A<9 EI9@ <A69DF<DGRM97B GE<?<F9?S CBEFBSAAB7B FB>4. 
2 �EE?98B64A<9 EI9@ <A69DF<DGRM97B GE<?<F9?S C9D9@9AAB7B FB>4. 
3 �EE?98B64A<9 EI9@ 86GI>4E>48AB7B 8<HH9D9AJ<4?PAB7B GE<?<F9?S. 

%4@BEFBSF9?PA4S D45BF4 B5GK4RM<IES 

1. !BEF46?9A<9 Q?9>FDBAAB= CD9;9AF4J<< CB F9@4@: «�' < !�' CB?GCDB6B8A<>B6O9 8<B8O», «-?9>FDBAAB-?GK96O9 
FDG5><; -?9>FDBAA4S ?4@C4 – 8<B8; "D<B8; "9FDB8; �9AFB8». 
2. �4C<E4A<9 D9H9D4FB6 CB F9@4@:   
- « 4;AB6<8ABEF< <A8<>4FBDB6»,  
- «�5B;A4K9A<9 ��! CB E<EF9@9 PRO ELECTRON».  
- «#EFDB=EF6B, CD<AJ<C 89=EF6<S, EI9@4 6OK<F4RM97B GE<?<F9?S. '4EFBFAB-;46<E<@4S �! (B5D4FA4S E6S;P). !I9@O E 
8<B84@< < EF45<?<FDBA4@< A4 BEAB69 �#»,  
- «�EAB6AO9 CBASF<S, CD<AJ<C 89=EF6<S, BEAB6AO9 C4D4@9FDO, 6D9@9AAO9 8<47D4@@O D45BFO < CD<AJ<C 89=EF6<S 
>?RK9= A4 5<CB?SDAOI FD4A;<EFBD4I < A9A4EOM9AAOI >?RK9=. �I 8BEFB<AEF64 < A98BEF4F><». 

- «�9<A69DF<DGRM<= GE<?<F9?P. �A69DF<DGRM<= GE<?<F9?P. �B6FBD<F9?P A4CDS:9A<S». 

2 

Э>;4@9A 10  

ВE97B: 60  



3.'%�"��/ $������&��  $��"'�� #$"�$�  / 

3.1. &D95B64A<S > @<A<@4?PAB@G @4F9D<4?PAB-F9IA<K9E>B@G B59EC9K9A<R 

3.1. �?S D94?<;4J<< CDB7D4@@O GK95AB= 8<EJ<C?<AO    CD98GE@BFD9AO E?98GRM<9 
EC9J<4?PAO9 CB@9M9A<S: 
?45BD4FBD<< «-?9>FDBF9IA<>< < Q?9>FDBA<><», 
BEA4M9AAO= B5BDG8B64A<9@: 
 CBE48BKAO9 @9EF4 CB >B?<K9EF6G B5GK4RM<IES; 
 D45BK99 @9EFB CD9CB8464F9?S; 
 >B@C?9>F GK95AB-A47?S8AOI CBEB5<= < C?4>4FB6; 
 F9IA<K9E>4S 8B>G@9AF4J<S, @9FB8<K9E>B9 B59EC9K9A<9; 
 EF9A8O < B5BDG8B64A<9 8?S 6OCB?A9A<S ?45BD4FBDAOI ;4ASF<=;  
 F<CB6B= FD9A4:9DAO= >B@C?9>E GK95AB7B B5BDG8B64A<S «"9BD<S Q?9>FD<K9E><I J9C9=», 
<ECB?A9A<9 EF9A8B6B9 >B@CPRF9DAB9; 
 F<CB6B= FD9A4:9DAO= >B@C?9>E GK95AB7B B5BDG8B64A<S «"9BD9F<K9E><9 BEAB6O 
Q?9>FDBF9IA<><», <ECB?A9A<9 EF9A8B6B9 >B@CPRF9DAB9; 
 F<CB6B= FD9A4:9DAO= >B@C?9>E GK95AB7B B5BDG8B64A<S «"9BD<S Q?9>FD<K9E><I J9C9= < 
BEAB6O Q?9>FDBA<><», <ECB?A9A<9 EF9A8B6B9 >B@CPRF9DAB9; 
 >B@C?9>F C?4AL9FB6 E69FB8<A4@<K9E><I «-?9>FD<K9E><9 J9C<»; 
 >B@C?9>F C?4AL9FB6 E69FB8<A4@<K9E><I «-?9>FDBF9IA<>4 < BEAB6O Q?9>FDBA<><»;  
 Q?9>FDB<;@9D<F9?PAO9 CD<5BDO 8?S 6OCB?A9A<S ?45BD4FBDAOI D45BF; 
>B@CPRF9D E ?<J9A;<BAAO@ CDB7D4@@AO@ B59EC9K9A<9@ B5M97B < CDBH9EE<BA4?PAB7B 
A4;A4K9A<S;  @G?PF<@98<4CDB9>FBD. 

 

3.2. �AHBD@4J<BAAB9 B59EC9K9A<9 D94?<;4J<< CDB7D4@@O 

�?S D94?<;4J<< CDB7D4@@O 5<5?<BF9KAO= HBA8 B5D4;B64F9?PAB= BD74A<;4J<< <@99F 
C9K4FAO9 < Q?9>FDBAAO9 B5D4;B64F9?PAO9 < <AHBD@4J<BAAO9 D9EGDEO, D9>B@9A8G9@O9 8?S 
<ECB?P;B64A<S 6 B5D4;B64F9?PAB@ CDBJ9EE9  
 

3.2.1. #9K4FAO9 <;84A<S 
1. �!���Ы -���" ����� 6-9 <;8., C9D. < 8BC. #K95A<> 8?S !�� �<?B6;BDB6 �.�., 
�4A>B6 �.�.�.: . ��", 2018 

 

3.2.2. Э?9>FDBAAO9 <;84A<S (Q?9>FDBAAO9 D9EGDEO) 
1. -?9>FDBAAO= D9EGDE «-?9>FDBAA4S Q?9>FDBF9IA<K9E>4S 5<5?<BF9>4». $BD@4 8BEFGC4:  
http://www.electrolibrary.info/ 

2. -?9>FDBAAO= D9EGDE «-?9>FD<>. -?9>FD<K9EF6B < QA9D79F<>4». $BD@4 8BEFGC4:   
http://www.electrik.org/ 

3. -?9>FDBAAO= D9EGDE «�4S?PA<>». $BD@4 8BEFGC4:  http://cxem.net/  

4. -?9>FDBAAO= D9EGDE «�D4>F<K9E>4S Q?9>FDBA<>4». $BD@4 8BEFGC4:  
https://www.ruselectronic.com/  

5. -?9>FDBAAO= D9EGDE «!4=F CB EI9@BF9IA<>9 CDB@OL?9AAB= Q?9>FDBA<>< ». $BD@4 
8BEFGC4: http://pgurovich.ru/  

6. -?9>FDBAAO= D9EGDE «�4GKAB-F9IA<K9E><= >4F4?B7». $BD@4 8BEFGC4: 
http://www.lfpti.ru/lp_electronic.htm 

7. �4;B64S >B??9>J<S -�! BOOK.ru   

 

3.2.3. �BCB?A<F9?PAO9 <EFBKA<>< 

1. -?9>FDBF9IA<>4 < Q?9>FDBA<>4 �G;B6><A �.�. �.: . ��", 2016 

2. �484KA<> CB Q?9>FDBF9IA<>9 < Q?9>FDBA<>9 �B?9MG> �.�. �., �>489@<S, 2013  

3. �<84>F<K9E><= @4F9D<4? CB B5M9= Q?9>FDBF9IA<>9 E BEAB64@< Q?9>FDBA<>< �4A<?B6 
�.�., �64AB6 �.� �.: �4EF9DEF6B, 2012 

http://www.electrolibrary.info/
http://www.electrik.org/
http://cxem.net/
https://www.ruselectronic.com/
http://pgurovich.ru/
http://www.lfpti.ru/lp_electronic.htm


4. �"!&$"�0 � "&�!�� $��'�0&�&"� "%�"�!�/  
''��!"� ��%&�#��!/ 

$9;G?PF4FO B5GK9A<S �D<F9D<< BJ9A><  9FB8O BJ9A>< 

�A4A<S: 
 >?4EE<H<>4J<R Q?9>FDBAAOI 

CD<5BDB6, <I GEFDB=EF6B < B5?4EFP 
CD<@9A9A<S 

 @9FB8O D4EK9F4 < <;@9D9A<S 
BEAB6AOI C4D4@9FDB6 J9C9=; 
 BEAB6O H<;<K9E><I CDBJ9EEB6 
6 CB?GCDB6B8A<>4I; 
 C4D4@9FDO Q?9>FDBAAOI EI9@ 
< 98<A<JO <I <;@9D9A<S; 
 CD<AJ<CO 6O5BD4 
Q?9>FDBAAOI GEFDB=EF6 < CD<5BDB6; 
 CD<AJ<CO 89=EF6<S, 
GEFDB=EF6B, BEAB6AO9 
I4D4>F9D<EF<>< Q?9>FDBAAOI 
GEFDB=EF6 < CD<5BDB6; 
 E6B=EF64 CB?GCDB6B8A<>B6OI 
@4F9D<4?B6; 
 ECBEB5O C9D984K< 
<AHBD@4J<< 6 6<89 Q?9>FDBAAOI 
E<7A4?B6; 
 GEFDB=EF6B, CD<AJ<C 89=EF6<S 
< BEAB6AO9 I4D4>F9D<EF<>< 
Q?9>FDBAAOI CD<5BDB6; 
-@4F9@4F<K9E><9 BEAB6O 
CBEFDB9A<S J<HDB6OI GEFDB=EF6 

- BEAB6O J<HDB6B= < <@CG?PEAB= 
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