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�EIB8AO9 84AAO9: Q?9>FD<K9E>4S J9CP FD9IH4;AB= J9C< CD< EB98<A9A<< CBFD95<F9?9= CB 
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EI9@9 «;69;84» 
#BDS8B> 6OCB?A9A<S ?45BD4FBDAB= D45BFO 

1) %B5D4FP Q?9>FD<K9E>GR J9CP FD9IH4;AB= E<EF9@O. �;@9D<FP ?<A9=AO9 A4CDS:9A<S <EFBK-
A<>4 C<F4A<S A4 IB?BEFB@ IB8G. #DB69D<FP EBBFABL9A<9 @9:8G ?<A9=AO@< < H4;AO@< 
A4CDS:9A<S@< <EFBKA<>4 C<F4A<S. 
2) %B5D4FP E<@@9FD<KAGR K9FOD9ICDB6B8AGR FD9IH4;AGR Q?9>FD<K9E>GR J9CP.  
3) �EE?98B64FP D9:<@O D45BFO E<@@9FD<KAB= FD9IH4;AB= J9C< CD< A4?<K<< < BFEGFEF6<< 
A9=FD4?PAB7B CDB6B84, 4 F4>:9 6?<SA<9 A9=FD4?PAB7B CDB6B84 < B5DO64 ?<A9=AB7B CDB6B84 
;484AAB= H4;O A4 D9:<@ D45BFO J9C<. �;@9D<FP ?<A9=AO9 FB>< IA, IB, IC < FB> 6 A9=FD4?PAB@ 
CDB6B89 IN, H4;AO9 A4CDS:9A<S U�, U�, U%, H4;AO9 A4CDS:9A<S A4 CBFD95<F9?SI U�#, U�#, U%# 

< A4CDS:9A<9 E@9M9A<S UnN.  

4) �EE?98B64FP D9:<@O D45BFO A9E<@@9FD<KAB= FD9IH4;AB= J9C< c 4>F<6AB= A47DG;>B= CD< 
A4?<K<< < BFEGFEF6<< A9=FD4?PAB7B CDB6B84, 4 F4>:9 6?<SA<9 A9=FD4?PAB7B CDB6B84 < B5DO64 
?<A9=AB7B CDB6B84 ;484AAB= H4;O < <;@9D<FP FB><, H4;AO9 A4CDS:9A<S <EFBKA<>4, H4;AO9 
A4CDS:9A<S A4 CBFD95<F9?SI < A4CDS:9A<9 E@9M9A<S A9=FD4?<.  
5) �EE?98B64FP D9:<@O D45BFO A9E<@@9FD<KAB= K9FOD9ICDB6B8AB= < FD9ICDB6B8AB=   J9C< 
CD< A9B8ABDB8AB= A47DG;>9  
6) �EE?98B64FP 6?<SA<9 EBCDBF<6?9A<S ?<A<< C9D984K< A4 D9:<@ D45BFO FD9IH4;AB=   J9C<.  
7) #B D9;G?PF4F4@ <;@9D9A<= 6OK<E?<FP: ED98A99 ;A4K9A<9 ?<A9=AOI A4CDS:9A<= <EFBKA<>4 
C<F4A<S U�, ED98A99 ;A4K9A<9 H4;AOI A4CDS:9A<= <EFBKA<>4 C<F4A<S U(, BFABL9A<9 U�/ U(, 

ED98A99 ;A4K9A<9 FB>4 CD< E<@@9FD<KAB= A47DG;>9. 
8) �?S 6E9I CDB6989AAOI BCOFB6 @9FB8B@ ;4E9K9> CBEFDB<FP 6 @4ELF459 69>FBDAO9 8<47D4@-
@O. 
9) %D46A<FP D9:<@O D45BFO < E89?4FP 6O6B8 B 6?<SA<< A9=FD4?PAB7B CDB6B84 A4 D45BFG 
FD9IH4;AB= E<EF9@O CD< E<@@9FD<KAB= < A9E<@@9FD<KAB= A47DG;>9. 
 

�45BD4FBDA4S D45BF4 №5 
�EE?98B64A<9 8<B8B6 

*9?P D45BFO: �;GK9A<9 I4D4>F9D<EF<> < C4D4@9FDB6 6OCDS@<F9?PAB7B 8<B84, EF45<?<FDBA4, 
E69FB8<B84. 
�EIB8AO9 84AAO9: C4ECBDFAO9 84AAO9 EF45<?<FDBA4 �%156� < 8<B8B6– �226. 
#BDS8B> 6OCB?A9A<S ?45BD4FBDAB= D45BFO 

1. %B5D4FP EI9@G, CB>4;4AAGR A4 D<E.1 < EASFP CDS@GR 69F6P ��) EF45<?<FDBA4: ICD 
=f(UCD.). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  mA  + 

 – 

 

R1  330 "@ $1 

$2 
VD1 

KC156A 

0…30 B  V 

$<E. 1. -?9>FD<K9E>4S EI9@4 8?S EASF<S ��) EF45<?<FDBA4 (CDS@4S 69F6P) 
 

 

mA   + 

 – 

   R1 330 "@ $1 

$2 VD1 

KC156A 

  0…30 B   V 

$<E. 2. -?9>FD<K9E>4S EI9@4 8?S EASF<S ��) EF45<?<FDBA4 (B5D4FA4S 69F6P) 
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2. %B5D4FP EI9@G, CB>4;4AAGR A4 D<E.2 < EASFP B5D4FAGR 69F6P ��) EF45<?<FDBA4: 
IB5D.=f(UB5D.).  

3. #BEFDB<FP 7D4H<>< EASFOI ;46<E<@BEF9= 6 @4ELF459, G8B5AB@ 8?S D4EK9F4 C4D4@9F-
DB6. !4 7D4H<>9 BF@9F<FP B5?4EFP EF45<?<;4J<<. 
4. #DB<;69EF< D4EK9F >BQHH<J<9AF4 EF45<?<;4J<< �EF. 
5. %B5D4FP EI9@G 6OCDS@<F9?PAB7B 8<B84, A4=F< 4@C?<FG8G, C9D<B8 < K4EFBFG E<7A4?B6. 
6. $9;G?PF4FO BFD4;<FP 6 BFK9F9. 

 

�45BD4FBDA4S D45BF4 №6  
�EE?98B64A<9 5<CB?SDAB7B FD4A;<EFBD4 

*9?P D45BFO: ";A4>B@<FPES E CD<AJ<CB@ 89=EF6<S 5<CB?SDAB7B FD4A;<EFBD4. %ASFP 6IB8AO9 
< 6OIB8AO9 I4D4>F9D<EF<><, I4D4>F9D<EF<>< C9D984K< FB>4 < I4D4>F9D<EF<>< B5D4FAB= E6S;< 
CB A4CDS:9A<R.  
�EIB8AO9 84AAO9: 
#4ECBDFAO9 84AAO9 <EE?98G9@B7B FD4A;<EFBD4; CD989?PAO9 Q>EC?G4F4J<BAAO9 84AAO9. 
#BDS8B> CDB6989A<S ?45BD4FBDAB= D45BFO: 

1. %B5D4FP EI9@G 8?S EASF<S EF4F<K9E><I I4D4>F9D<EF<> FD4A;<EFBD4 E "-, CB>4;4AAGR A4 
D<E. 

 

 

 

 

 

 

 

 

 

 

2. %ASFP E9@9=EF6B 6IB8AOI EF4F<EF<K9E><I I4D4>F9D<EF<> I� = f (U�-). 

3. %ASFP E9@9=EF6B 6OIB8AOI EF4F<EF<K9E><I I4D4>F9D<EF<> I� = f(U�-). 

4. %ASFP E9@9=EF6B EF4F<EF<K9E><I I4D4>F9D<EF<> C9D984K< FB>4 I� = f(I�).  

5. %ASFP E9@9=EF6B EF4F<EF<K9E><I I4D4>F9D<EF<> B5D4FAB= E6S;< CB A4CDS:9A<R U�- = f 

(U�-). 

6. �4D<EB64FP 7D4H<>< <; CB?GK9AAOI ;A4K9A<=. 
 

�45BD4FBDA4S D45BF4 №7 
�EE?98B64A<9 6OCDS@<F9?9= 

*9?P D45BFO: ";A4>B@<FPES E B5BDG8B64A<9@ < F9IA<>B= 59;BC4EABEF<. !4GK<FPES EB5<D4FP 
EI9@O.  
�EIB8AO9 84AAO9: 
�<B8O – �226, RA = 2 �B@, U1 – 220B, U2 – 6,3B. 

#BDS8B> CDB6989A<S ?45BD4FBDAB= D45BFO: 

1. �;GK<FP F9BD9F<K9E><9 E6989A<S. 
2. %B5D4FP EI9@O B8ABH4;AB7B, B8ABCB?GC9D<B8AB7B B8ABF4>FAB7B;  B8ABH4;AB7B, 86GICB?G-
C9D<B8AB7B, B8ABF4>FAB7B E 6O6989AAB= ED98A9= FBK>B= 6FBD<KAB= B5@BF><;  B8ABH4;AB7B 
86GICB?GC9D<B8AB7B, 86GIF4>FAB7B (EI9@4 �D9J4) 6OCDS@<F9?9=.  

3. !4=F< 4@C?<FG8G, C9D<B8 < K4EFBFG E<7A4?B6. 
 

�D<F9D<< BJ9A>< ?45BD4FBDAOI D45BF 
 

$<E.  %I9@4 8?S EASF<S ��) 5<CB?SDAB7B FD4A;<EFBD4 
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#D< CB87BFB6>9 > ?45BD4FBDAB= D45BF9 CB 8<EJ<C?<A9 «-?9>FDBF9IA<>4 < Q?9>FDBA<>4» 6 
3,4 E9@9EFD4I EFG89AF 8B?:9A 6OCB?A<FP E?98GRM<9 6<8O D45BF:   

�<8O D45BF  <A<@4?PAO= 54??  4>E<@4?PAO= 54?? 

 3 E9@9EFD 4 E9@9EFD 3 E9@9EFD 4 E9@9EFD 

%4@BEFBSF9?PA4S CDBD45BF>4 F9BD9F<-
K9E>B7B @4F9D<4?4 > ?45BD4FBDAB= D4-
5BF9 

3 2 3 3 

";A4>B@?9A<9 E EI9@B=, GEF4AB6>B=, 
Q?9@9AF4@<, CD<5BD4@<, @9FB8<>B= 
6OCB?A9A<S ?45BD4FBDAB= D45BFO 

4 3 6 6 

�OCB?A9A<9 A9B5IB8<@B7B Q>EC9D<-
@9AF4 4 3 6 6 

"5D45BF>4 D9;G?PF4FB6 <EE?98B64A<S, 
CBEFDB9A<9 7D4H<>B6 2 2 4 4 

�A4?<; D9;G?PF4FB6 <EE?98B64A<S < 
6O6B8 CB D45BF9 2 2 3 3 

�&"�" : 15 12 22 16 

 

&4><@ B5D4;B@, >4:84S ?45BD4FBDA4S D45BF4 BJ9A<649FES: 
- 6 3 E9@9EFD9  @<A<@G@ 6 15 54?B6, @4>E<@G@ 6 22 54??4; 
- 6 4 E9@9EFD9  @<A<@G@ 6 12 54?B6, @4>E<@G@ 6 16 54??B6. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



12 

 

 <A<EF9DEF6B A4G>< < 6OEL97B B5D4;B64A<S $BEE<=E>B= (989D4J<< 

!<:A9>4@E><= I<@<>B-F9IAB?B7<K9E><= <AEF<FGF (H<?<4?)  
H989D4?PAB7B 7BEG84DEF69AAB7B 5R8:9FAB7B B5D4;B64F9?PAB7B GKD9:89A<S 

6OEL97B B5D4;B64A<S 
«�4;4AE><= A4J<BA4?PAO= <EE?98B64F9?PE><= F9IAB?B7<K9E><= GA<69DE<F9F» 

 

Фа>G?PF9F ИAHBD@аJ<BAAOI F9IAB?B7<= 

КаH98Dа ИAHBD@аJ<BAAOI E<EF9@ < F9IAB?B7<= 

 

!4CD46?9A<9 CB87BFB6><: 27.03.04 'CD46?9A<9 6 F9IA<K9E><I E<EF9@4I 
#DBH<?P: %<EF9@O < ED98EF64 46FB@4F<;4J<< F9IAB?B7<K9E><I  CDBJ9EEB6 

 

'&��$���. 

 

�46.>4H98DB= _____________ ".�.  4FGI<A4 
 

« _____ » ______________ 20____ 7. 
 

Э>;4@9A4J<BAAO9 6BCDBEO  
CB 8<EJ<C?<A9 -?9>FDBF9IA<>4 < Q?9>FDBA<>4 

 

1. %I9@4 F9@C9D4FGDAB= EF45<?<;4J<< 5<CB?SDAB7B FD4A;<EFBD4. 
2.  B89?<DB64A<9 J9C9= CBEFBSAAB7B FB>4. 
3. -?9>FD<K9E>4S J9CP < 99 Q?9@9AFO. "CD989?9A<S: 69F6P, G;9?, >BAFGD, FB>, A4CDS:9A<9, 
-�%, EBCDBF<6?9A<9. 
4. �4>BA "@4 8?S C4EE<6AB7B < 4>F<6AB7B GK4EF>B6 J9C<. 
5. #D9B5D4;B64A<9 Q?9>FD<K9E><I J9C9=. #BE?98B64F9?PAB9, C4D4??9?PAB9 < E@9L4AAB9 EB-
98<A9A<9 CD<9@A<>B6. �;4<@AB9 CD9B5D4;B64A<9 «;69;8O» < «FD9G7B?PA<>4».  
6. �4>BAO �<DI7BH4. �4?4AE @BMABEF9=. 
7. �A4?<; Q?9>FD<K9E><I J9C9= CBEFBSAAB7B FB>4 @9FB8B@ E69DFO64A<S. 
8. $4EK9F Q?9>FD<K9E><I J9C9= @9FB8B@ >BAFGDAOI FB>B6. 
9. $4EK9F Q?9>FD<K9E><I J9C9= @9FB8B@ G;?B6B7B A4CDS:9A<S. 
10.  9FB8 G;?B6OI CBF9AJ<4?B6. 
11.  9FB8 A4?B:9A<S. 
12.  9FB8 Q>6<64?9AFAB7B 79A9D4FBD4 (4>F<6AB7B 86GICB?REA<>4). 
13. �<A9=AO9 J9C< E <EFBKA<>4@< 74D@BA<K9E><I  Q.8.E. < FB>B6. 
14. $4EK9F ?<A9=AOI J9C9= E 74D@BA<K9E><@< <EFBKA<>4@< Q?9>FD<K9E>B= QA9D7<<. 

15. &D9IH4;AO9 Q?9>FD<K9E><9 J9C<. 

16. �>F<6A4S, D94>F<6A4S < CB?A4S @BMABEFP FD9IH4;AB= E<EF9@O. 

17. &D9IH4;AO9 J9C< E A9E>B?P><@< CD<9@A<>4@< 6 E<@@9FD<KAB@ D9:<@9. 
18. �>F<6AO= < C4EE<6AO= 86GICB?REA<>. $9:<@ EB7?4EB64AAB= A47DG;>< 4>F<6AB7B 86GICB-
?REA<>4. #BASF<9 �.#.�. $9:<@O IB?BEFB7B IB84 < >BDBF>B7B ;4@O>4A<S. 
19. �?4EE<H<>4J<S GE<?<F9?9= < FD95B64A<S, CD98NS6?S9@O9 > A<@. 
20. �?4EE<H<>4J<S CB?GCDB6B8A<>B6OI D9;<EFBDB6. 
21. (<;<K9E><9 BEAB6O Q?9>FDBA<><. %B5EF69AA4S < CD<@9EA4S CDB6B8<@BEF<. 
22. %6B=EF64 < I4D4>F9D<EF<>< p-n C9D9IB84. 
23. �<CB?SDAO= FD4A;<EFBD.  
24. �?4EE<H<>4J<S CB?GCDB6B8A<>B6OI 8<B8B6. 
25. �<B8AO9 < FD<B8AO9 F<D<EFBDO. 
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26. &GAA9?PAO= QHH9>F. 
27. "5D4FAO9 E6S;< 6 Q?9>FDBAAOI GEFDB=EF64I. 
28. "8AB- < 86GI>4E>48AO9 GE<?<F9?< A4CDS:9A<S. 
29. $4EK9F J9C9= EB 6;4<@B<A8G>J<9=. 

30. 'E<?<F9?< CBEFBSAAB7B FB>4. 
31. "8AB- < 86GIH4;AO9 GE<?<F9?< A4CDS:9A<S. 
32. "C9D4J<BAAO9 (D9L4RM<9) GE<?<F9?<. 
33. &D4AEHBD@4FBDAO9 < 59EFD4AEHBD@4FBDAO9 GE<?<F9?< @BMABEF<. 
34. &D9IH4;AO9 6OCDS@<F9?<. 
35.(<?PFDO (4>F<6AO9 < C4EE<6AO9). 
36. �@CG?PEAO9 GEFDB=EF64. �<8O < C4D4@9FDO <@CG?PEB6. 
37. $9?4>E4FBDO. %I9@O @G?PF<6<5D4FBD4 < B8AB6<5D4FBD4. 
38. �D9=H AG?S < ECBEB5O 5BDP5O E A<@. 
39. �9A9D4FBDO ?<A9=AB <;@9ASRM97BES A4CDS:9A<S. 
40. �B7<K9E><9 Q?9@9AFO. 

 

�D<F9D<< BJ9A><:  4>E<@4?PAB9 ;A4K9A<9 Q>;4@9A4J<BAAB7B D9=F<A74 D46AB 40 54?-
?4@, 4 @<A<@4?PAB9 - 24. � >4K9EF69 >D<F9D<96 6O5D4AO E?98GRM<9: 

�BCDBE �4?? 
->;4@9A4J<BAAO= 6BCDBE № 1 
F9BD9F<K9E>4S K4EFP (BCD989?9A<S, B5M<9 I4D4>F9D<EF<>< < F.C.) 
6O6B8 HBD@G? 
CD46?PABEFP >BA9KAB7B D9;G?PF4F4  

7-11 

3-4 

3-4 

1-3 

->;4@9A4J<BAAO= 6BCDBE № 2 
F9BD9F<K9E>4S K4EFP (BCD989?9A<S, B5M<9 I4D4>F9D<EF<>< < F.C.) 
6O6B8 HBD@G? 
CD46?PABEFP >BA9KAB7B D9;G?PF4F4 

7-13 

3-4 

3-5 

1-4 

#D4>F<K9E>B9 ;484A<9 (CD46?PABEFP >BA9KAB7B D9;G?PF4F4) 8-10 

�BCB?A<F9?PAO= 6BCDBE № 1  1-3 

�BCB?A<F9?PAO= 6BCDBE № 2  1-3 

�&"�" 24-40 
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 <A<EF9DEF6B B5D4;B64A<S < A4G>< $BEE<=E>B= (989D4J<< 

!<:A9>4@E><= I<@<>B-F9IAB?B7<K9E><= <AEF<FGF (H<?<4?) H989D4?PAB7B  
7BEG84DEF69AAB7B 5R8:9FAB7B B5D4;B64F9?PAB7B GKD9:89A<S 6OEL97B B5D4;B64A<S 

 «�4;4AE><= A4J<BA4?PAO= <EE?98B64F9?PE><= F9IAB?B7<K9E><= GA<69DE<F9F» 
 

Фа>G?PF9F ИAHBD@аJ<BAAOI F9IAB?B7<= 

КаH98Dа ИAHBD@аJ<BAAOI E<EF9@ < F9IAB?B7<= 

 

!4CD46?9A<9 CB87BFB6><: 27.03.04 'CD46?9A<9 6 F9IA<K9E><I E<EF9@4I 
#DBH<?P: %<EF9@O < ED98EF64 46FB@4F<;4J<< F9IAB?B7<K9E><I  CDBJ9EEB6 

 

�B@C?9>F F9EFB6OI ;484A<=  
CB 8<EJ<C?<A9 «Э?9>FDBF9IA<>4 < Q?9>FDBA<>4» 

 
�4D<4AF №1 

�484A<9 E 6O5BDB@ B8AB7B 69DAB7B BF69F4 
1. �?S >BAFGD4, EB89D:4M97B 69F6< R2, R3, R5, GD46A9A<9 CB 2-@G ;4>BAG �<DI7BH4 <@99F 6<8: 

 
1) I2R2 + I3R3+ I5R5= E3; 

2) I2R2 + I3R3+ I5R5= -E3; 

3) I2 - I3-I5= 0; 

4) -I2 - I3-I5= 0. 

2. C G@9APL9A<9@ K4EFBFO f < A9<;@9AAB@ 89=EF6GRM9@ ;A4K9A<< CD<?B:9AAB7B A4CDS:9A<S 
4>F<6A4S @BMABEFP J9C< 

 
1) G@9APL<FES; 
2) BEF49FES A9<;@9AAB=; 
3) 8BEF<749F @4>E<@G@4, 4 ;4F9@ G69?<K<649FES; 
4) G69?<K<649FES. 

3.�@C9D@9FD <;@9DS9F: 
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1) ?<A9=AO= FB> IB; 

2) >B@C?9>EAB9 ;A4K9A<9 H4;AB7B FB>4 IB; 

3) FB> A9=FD4?PAB7B CDB6B84; 
4) H4;AO= FB> I%. 

4. #BEFBSAA4S 6D9@9A< >BAFGD4 CBE?9 ;4@O>4A<S >?RK4 BCD989?S9FES CB HBD@G?9: 
1) τ=R C2; 

2) τ=R/ C; 

3) τ=R C; 

4) τ=C/R. 

5. �E?< 6 >4FGL>9, CB8>?RK9AAB= > E<AGEB<84?PAB@G A4CDS:9A<R, ;4@9A<FP E9D89KA<> <; 
Q?9>FDBF9IA<K9E>B= EF4?< A4 E9D89KA<>, 6OCB?A9AAO= <; H9DD<F4, I4D4>F9D<;GRM<=ES 6OEB-
><@ ;A4K9A<9@ G89?PAB7B Q?9>FD<K9E>B7B EBCDBF<6?9A<S, FB QFB CD<6989F >: 

1) G69?<K9A<R EBCDBF<6?9A<S B5@BF><; 
2) G69?<K9A<R @47A<FAOI CBF9DP 6 E9D89KA<>9; 
3) G@9APL9A<R @47A<FAOI CBF9DP 6 E9D89KA<>9; 
4) G@9APL9A<R EBCDBF<6?9A<S B5@BF><. 

6. � >4>B@ @9FB89 D4EK9F4 C9D9IB8AOI CDBJ9EEB6 6 A9?<A9=AOI J9CSI <ECB?P;GRF 7D4H<K9-
E><9 CBEFDB9A<S? 

1) 4A4?<F<K9E><= @9FB8; 
2) 7D4HB4A4?<F<K9E><= @9FB8. 

7. �4@C4 A4>4?<64A<S BFABE<FES > >?4EEG 
1) A9?<A9=AOI 59;OA9DJ<BAAOI Q?9@9AFB6; 
2) ?<A9=AOI Q?9@9AFB6; 
3) A9?<A9=AOI <A9DJ<BAAOI Q?9@9AFB6; 
4) A9?<A9=AOI D94>F<6AOI Q?9@9AFB6. 

8. � BEAB69 J<HDB6OI (8<E>D9FAOI) J9C9= <ECB?P;GRFES: 
1) D9;<EFBDO; 
2) CB?GCDB6B8A<>B6O9 CD<5BDO; 

3) 9@>BEF<; 
4) >4FGL>< <A8G>F<6ABEF<. 

9. -?9>FDBEF4F<K9E>B9 CB?9 EB;849FES: 
1) 86<:GM<@<ES E6B5B8AO@< Q?9>FDBA4@<; 
2) A9<;@9AAO@< 6B 6D9@9A< FB>4@<; 
3) EB6B>GCABEFPR Q?9>FD<K9E><I ;4DS8B6, A9CB86<:AOI 6 CDBEFD4AEF69 < A9<;@9AAOI 6B 
6D9@9A<. 

10. 'D46A9A<9 F=I [dl B] BCD989?S9F: 
1) ;4>BA "@4 6 8<HH9D9AJ<4?PAB= HBD@9; 
2) @9I4A<K9E>GR E<?G, 89=EF6GRMGR A4 Q?9@9AF CDB6B8A<>4 8?<AB= dl E FB>B@ I, CB@9-
M9AAO= 6 @47A<FAB9 CB?9 E <A8G>J<9= �; 

3) @47A<FB86<:GMGR E<?G, 6B;A<>4RMGR 6 Q?9@9AF9 CDB6B8A<>4 8?<AB= dl E FB>B@ I, 
CB@9M9AAB7B 6 @47A<FAB9 CB?9 E <A8G>J<9= �. 

11. #B8 C9D9@9AAO@ @47A<FAO@ CB?9@ CBA<@4RF: 
1) EB6B>GCABEFPR <;@9ASRM<IES 6B 6D9@9A< < 6;4<@AB E6S;4AAOI < B5GE?46?<64RM<I 
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8DG7 8DG74 Q?9>FD<K9E>B7B < @47A<FAB7B CB?9=; 
2) CB?9, EB;84AAB9 Q?9>FD<K9E><@< ;4DS84@<, 4 F4>:9 <;@9ASRM<@ES @47A<FAO@ CB?9@; 
3) CB?9, EB;84AAB9 86<:GM<@<ES ;4DS:9AAO@< K4EF<J4@<, 4 F4>:9 <;@9ASRM<@ES Q?9>-
FD<K9E><@ CB?9@. 

12. -?9>FDB@47A<FAB9 Q>D4A<DB64A<9 BEAB64AB A4: 
1) FB@, KFB Q?9>FDB@47A<FA4S 6B?A4, CDBA<>4RM4S 6 EF9A>< Q>D4A4, 5OEFDB ;4FGI49F, D4E-
IB8GS QA9D7<R A4 CB>DOF<9 CBF9DP, B5GE?B6?9AAOI 6<ID96O@< FB>4@< 6 EF9A>4I Q>D4-
A4; 

2) >B@C9AE4J<< 6A9LA97B CB?S CB?9@ ;4DS8B6, 6OS6<6L<IES A4 EF9A>4I Q>D4A4 <; CDB6B-
8SM97B @4F9D<4?4 6E?98EF6<9 Q?9>FDBEF4F<K9E>B= <A8G>J<<; 
3) FB@, KFB E<?B6O9 ?<A<< @47A<FAB7B CB?S CD9<@GM9EF69AAB CDBIB8SF CB GK4EF>4@ E 
@9APL<@ @47A<FAO@ EBCDBF<6?9A<9@. 

13. +<E?B6B= D4EK9F Q?9>FD<K9E><I < @47A<FAOI CB?9= CB @9FB8G E9FB> CD98EF46?S9F EB5B=: 
1) @9FB8 Q>EC9D<@9AF4?PAB7B <EE?98B64A<S; 
2) @9FB8 <AF97D<DB64A<S 8<HH9D9AJ<4?PAOI GD46A9A<= 6 K4EFAOI CDB<;6B8AOI. 

14. "CD989?<FP FB>< 6 Q?9>FD<K9E><I J9CSI @B:AB E CB@BMPR: 
1) #" Visio; 

2) #" �B@C4E; 
3) #" Mathlab. 

15. ->6<64?9AFAB9 EBCDBF<6?9A<9 J9C<, EBEFBSM9= <; CBE?98B64F9?PAB EB98<A9AAOI D9;<EFB-
DB6, D46AB 

1) EG@@9 <I EBCDBF<6?9A<=; 
2) CDB<;6989A<R <I EBCDBF<6?9A<=. 

16. ->6<64?9AFAB9 EBCDBF<6?9A<9 J9C<, EBEFBSM9= <; n C4D4??9?PAB EB98<A9AAOI D9;<EFB-
DB6, BCD989?S9FES CB HBD@G?9: 

1) RЭ=3Ri; 

2) RЭ=/Ri; 

3) 1/RЭ=31/Ri. 

17. �?795D4<K9E>4S EG@@4 FB>B6, EIB8SM<IES 6 G;?9, D46A4 AG?R. -FB HBD@G?<DB6>4 
1) C9D6B7B ;4>BA4 �<DI7BH4; 
2) ;4>BA4 "@4; 
3) 6FBDB7B ;4>BA4 �<DI7BH4. 

18. +<E?B GD46A9A<= CB C9D6B@G ;4>BAG �<DI7BH4: 
1) D46AB K<E?G G;?B6; 
2) A4 98<A<JG @9APL9 K<E?4 G;?B6; 
3) A4 98<A<JG 5B?PL9 K<E?4 G;?B6. 

19.  9FB8 D4EK9F4 Q?9>FD<K9E><I J9C9=, 6 >BFBDB@ ;4 A9<;69EFAO9 CD<A<@4RF CBF9AJ<4?O 

G;?B6 EI9@O, A4;O64RF: 
1) @9FB8B@ "Q>6<64?9AFAB7B 79A9D4FBD4"; 
2) @9FB8B@ >BAFGDAOI FB>B6; 
3) @9FB8B@ G;?B6OI CBF9AJ<4?B6. 

20. �9?<K<A4 Q>6<64?9AFAB7B EBCDBF<6?9A<S J9C< Rab, 9E?< R = 2 "@, D46A4: 

 
1) 5 "@; 

2) 20 "@; 
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3) 3 "@. 

21. �9?<K<A4 Q>6<64?9AFAB7B EBCDBF<6?9A<S J9C< Rab, 9E?< R = 5 "@, D46A4: 

 
1) 5.3 "@; 

2) 4.3 "@; 

3) 3.2 "@. 

22. �9?<K<A4 Q>6<64?9AFAB7B EBCDBF<6?9A<S J9C< Rab, 9E?< R = 30 "@, D46A4: 

 
1) 30 "@; 

2) 50 "@; 

3) 40 "@. 

23.  BMABEFP <EFBKA<>4 Q.8.E. CB?B:<F9?PA4, 9E?< FB> 6 69F6< E <EFBKA<>B@ EB6C4849F CB 
A4CD46?9A<R E -.�.%., F4>B= <EFBKA<> S6?S9FES:  

1) 79A9D4FBDB@; 
2) CBFD95<F9?9@; 
3) A9F CD46<?PAB7B BF69F4. 

24. � ?R5B= Q?9>FD<K9E>B= J9C< 8B?:9A EB5?R84FPES QA9D79F<K9E><= 54?4AE – 54?4AE @BMAB-
EF9=: 4?795D4<K9E>4S EG@@4 @BMABEF9= 6E9I <EFBKA<>B6 QA9D7<< D46A4  

1) 4D<H@9F<K9E>B= EG@@9 @BMABEF9= 6E9I FB>B6; 
2) 4D<H@9F<K9E>B= EG@@9 @BMABEF9= 6E9I CD<9@A<>B6 QA9D7<<; 
3) 4D<H@9F<K9E>B= EG@@9 C489A<= A4CDS:9A<S. 

25. �D4H<> D4ECD989?9A<S CBF9AJ<4?B6 68B?P >4>B7B-?<5B GK4EF>4 J9C< <?< ;4@>AGFB7B >BA-
FGD4 A4;O649FES 

1) 69>FBDAB= 8<47D4@@B=; 
2) CBF9AJ<4?PAB= 8<47D4@@B=; 
3) @9FB8B@ G;?B6OI CBF9AJ<4?B6. 

 

�4D<4AF №2 
�484A<9 E 6O5BDB@ B8AB7B 69DAB7B BF69F4 
1. �4>BA �9AJ4- BEAB6AB9 CD46<?B, BI64FO64RM99 6E9 E?GK4< Q?9>FDB@47A<FAB= <A8G>J<< < 
CB;6B?SRM99 GEF4AB6<FP A4CD46?9A<9: 

1) CB?AB7B FB>4; 
2)  6B;A<>4RM9= Q.8.E. <A8G>J<<; 

3) A4CDS:9A<S. 
2. � E<@@9FD<KAB= FD9IH4;AB= E<EF9@9 (CD< E<@@9FD<KAB@ 79A9D4FBD9 < CD<9@A<>9) 4>F<6A4S 
@BMABEFP E<EF9@O D46A4: 

1) 3PH; 

2) 2PH; 

3) 6PH. 

http://electricalschool.info/main/osnovy/1882-dejjstvija-jelektricheskogo-toka.html
http://electricalschool.info/main/osnovy/1882-dejjstvija-jelektricheskogo-toka.html


18 

 

3. �E?< <;@9A9A<9 FB>4 6 B8AB@ <; Q?9@9AFB6 J9C< CD<6B8<F > CBS6?9A<R Q.8.E. 6 8DG7B@ Q?9-
@9AF9, FB QF< 864 Q?9@9AF4 <A8G>F<6AB E6S;4AO, 4 6B;A<>4RM4S Q.8.E. A4;O649FES: 

1)  Q.8.E. 6;4<@AB= <A8G>J<<; 
2) A9F CD46<?PAB7B BF69F4; 
3 Q.8.E. E4@B<A8G>J<<. 

4. $9:<@, CD< >BFBDB@ 6 J9C<, EB89D:4M9= D94>F<6AO9 Q?9@9AFO, FB> < A4CDS:9A<9 EB6C484-
RF CB H4;9, A4;O649FES: 
1)  4@C?<FG8AO@; 
2) D9;BA4AEAO@; 
3) >B@C?9>EAO@. 

5. ->6<64?9AFAB9 EBCDBF<6?9A<9 J9C<, EBEFBSM9= <; CBE?98B64F9?PAB EB98<A9AAOI D9;<EFB-
DB6, D46AB 

1) EG@@9 <I EBCDBF<6?9A<=; 
2) CDB<;6989A<R <I EBCDBF<6?9A<=. 

6. �4>BA, GEF4A46?<64RM<= 6;4<@BE6S;P @9:8G @47A<FAB= E<?B= < 69?<K<AB= FB>4, CDBIB8S-
M97B K9D9; CB69DIABEFP, A4;O649FES ;4>BAB@ 

1) CB?AB7B FB>4; 
2) "@4; 
3) �:BG?S-�9AJ4. 

7. $9:<@, CD< >BFBDB@ 6 J9C<, EB89D:4M9= D94>F<6AO9 Q?9@9AFO, FB> < A4CDS:9A<9 EB6C484-
RF CB H4;9, A4;O649FES: 

1)  4@C?<FG8AO@; 
2) D9;BA4AEAO@; 
3) >B@C?9>EAO@. 

8. �9?<K<A4 B5D4FA4S >B@C?9>EAB@G EBCDBF<6?9A<R A4;O649FES: 
1)  >B@C?9>EAB= CDB6B8<@BEFPR; 
2) >B@C?9>EAO@ 4@C?<FG8AO@ ;A4K9A<9@; 

9. � E<@@9FD<KAB= FD9IH4;AB= E<EF9@9 (CD< E<@@9FD<KAB@ 79A9D4FBD9 < CD<9@A<>9) CD< ?R-
5B= EI9@9 <I EB98<A9A<= 8?S >4:8B= H4;O @BMABEF< <EFBKA<>4 QA9D7<< < CD<9@A<>4:  

1) B8<A4>B6O; 
2) A9F CD46<?PAB7B BF69F4; 
3) D4;?<KAO. 

10. �>F<6AB= @BMABEFPR FD9IH4;AB= E<EF9@O A4;O649FES: 
1) EG@@4 D94>F<6AOI @BMABEF9= 6E9I H4; CD<9@A<>4; 
2) EG@@4 4>F<6AOI @BMABEF9= 6E9I H4; CD<9@A<>4; 
3) CDB<;6989A<9 4>F<6AOI @BMABEF9= 6E9I H4; CD<9@A<>4. 

11. #D46<?B, CB;6B?SRM99 BCD989?<FP A4CD46?9A<9 A46989AAB= Q8E Q?9>FDB@47A<FAB= <A8G>-
J<<, S6?S9FES  

1) CD46<?B@ 5GD46K<>4; 
2) CD46<?B@ ?96B= DG><; 
3) CD46<?B@ CD46B= DG><. 
3) >B@C?9>EAO@ 89=EF6GRM<@ ;A4K9A<9@. 

12. �E?< @9:8G 86G@S G;?4@< A9F 69F6<, FB EBBF69FEF6GRM4S CDB6B8<@BEFP D46A4: 
1)  AG?R; 
2) 59E>BA9KABEF<; 
3) A9F CD46<?PAB7B BF69F4. 

13.  BMABEFP <EFBKA<>4 Q.8.E. CB?B:<F9?PA4, 9E?< FB> 6 69F6< E <EFBKA<>B@ EB6C4849F CB 
A4CD46?9A<R E -.�.%., F4>B= <EFBKA<> S6?S9FES:  

1) 79A9D4FBDB@; 
2) CBFD95<F9?9@; 
3) A9F CD46<?PAB7B BF69F4. 

http://electricalschool.info/main/osnovy/1882-dejjstvija-jelektricheskogo-toka.html
http://electricalschool.info/main/osnovy/1882-dejjstvija-jelektricheskogo-toka.html
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14. #D< EBEF46?9A<< GD46A9A<= CB 6FBDB@G ;4>BAG A9;46<E<@O9 >BAFGDO 6O5<D4RFES F4>, 
KFB5O  

1) 6 >4:8O= <; A<I 6IB8<?4 AB64S 69F6P, <E>?RK4S 69F6< E <EFBKA<>4@< FB>4; 
2) 6 >4:8O= <; A<I 6IB8<?4 AB64S 69F6P, 6>?RK4S 69F6< E <EFBKA<>4@< FB>4. 

15. �?795D4<K9E>4S EG@@4 C489A<= A4CDS:9A<S 6 ?R5B@ ;4@>AGFB@ >BAFGD9 D46A4 4?795D4<-
K9E>B= EG@@9 -�% 6 QFB@ >BAFGD9. -FB HBD@G?<DB6>4 

1) C9D6B7B ;4>BA4 �<DI7BH4; 
2) ;4>BA4 "@4; 
3) 6FBDB7B ;4>BA4 �<DI7BH4. 

16. ->6<64?9AFAB9 EBCDBF<6?9A<9 J9C<, EBEFBSM9= <; n C4D4??9?PAB EB98<A9AAOI B8<A4>B-
6OI D9;<EFBDB6, BCD989?S9FES CB HBD@G?9: 

1) R/n; 

2) n R; 

3) A9F CD46<?PAB7B BF69F4. 
17.�4>BA "@4 8?S 4>F<6AB7B GK4EF>4 J9C< @9:8G FBK>4@< a < b <@99F 6<8: 

1) I=(±Uab±E)/R; 
2) I=(±Uab±E) R; 

3) I R =(±Uab±E). 
18. �9?<K<A4 Q>6<64?9AFAB7B EBCDBF<6?9A<S J9C< Rab, 9E?< R = 5 "@, D46A4: 

 
1) 5 "@; 

2) 20 "@; 

3) 3 "@. 

19. �E?< >B@C?9>EAB9 89=EF6GRM99 ;A4K9A<9 FB>4 I = 5 + j5, FB 6OD4:9A<9 8?S @7AB69AAOI 
;A4K9A<= FB>4 <@99F 6<8: 

1) i =5 sin(ωt+ 45ù; 
2) i =10 sin(ωt- 45ù; 
3) i =2 sin(ωt- 90ù. 

20.$9;<EFBDO R1=R2=R3=15 "@  C4D4??9?PAO, <I Q>6<64?9AFAB9 EBCDBF<6?9A<9 5G89F D46AB 

 
1) 5 "@; 
2) 3 "@; 
3) 30 "@. 

21. �9?<K<A4 Q>6<64?9AFAB7B EBCDBF<6?9A<S J9C< Rab, 9E?< R = 7 "@, D46A4: 

 
1) 5 "@; 

2) 6 "@; 

3) 7 "@. 
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22. �9?<K<A4 Q>6<64?9AFAB7B EBCDBF<6?9A<S J9C< Rab, 9E?< R = 9 "@, D46A4: 

 
4) 12 "@; 

5) 5 "@; 

6) 4 "@. 

23.  BMABEFP <EFBKA<>4 Q.8.E. BFD<J4F9?PA4, 9E?< FB> 6 69F6< E <EFBKA<>B@ A4CD46?9A CDBF<-
6BCB?B:AB -.�.%., 6 QFB@ E?GK49 <EFBKA<>  

1) S6?S9FES 79A9D4FBDB@; 
2) CBFD95?S9F QA9D7<R; 

3) A9F CD46<?PAB7B BF69F4. 
24. �4AB E<AGEB<84?PAB9 A4CDS:9A<9 u 100sinøt 30ù. �B@C?9>EAB9 4@C?<FG8AB9 ;A4K9-
A<9 D46AB: 
 1) 86.6 + j50; 

2) 90+ j 20; 

 1) 20+ j 86.6. 

25. �B@C?9>EAB9 EBCDBF<6?9A<9 >BA89AE4FBD4 D46AB: 
1) ZR =r; 

2) ZL = jxL; 

3) ZC = − jxC. 

 

�4D<4AF №3 

�484A<9 E 6O5BDB@ B8AB7B 69DAB7B BF69F4 
1. �E?< 6 >4FGL>9, CB8>?RK9AAB= > E<AGEB<84?PAB@G A4CDS:9A<R, ;4@9A<FP E9D89KA<> <; 
Q?9>FDBF9IA<K9E>B= EF4?< A4 E9D89KA<>, 6OCB?A9AAO= <; H9DD<F4, I4D4>F9D<;GRM<=ES 6OEB-
><@ ;A4K9A<9@ G89?PAB7B Q?9>FD<K9E>B7B EBCDBF<6?9A<S, FB QFB CD<6989F >: 

1) G69?<K9A<R EBCDBF<6?9A<S B5@BF><; 
2) G69?<K9A<R @47A<FAOI CBF9DP 6 E9D89KA<>9; 
3) G@9APL9A<R @47A<FAOI CBF9DP 6 E9D89KA<>9; 
4) G@9APL9A<R EBCDBF<6?9A<S B5@BF><. 

2. � >4>B@ @9FB89 D4EK9F4 C9D9IB8AOI CDBJ9EEB6 6 A9?<A9=AOI J9CSI <ECB?P;GRF 7D4H<K9-
E><9 CBEFDB9A<S? 

1) 4A4?<F<K9E><= @9FB8; 
2) 7D4HB4A4?<F<K9E><= @9FB8. 

3. � BEAB69 J<HDB6OI (8<E>D9FAOI) J9C9= <ECB?P;GRFES: 
1) D9;<EFBDO; 
2) CB?GCDB6B8A<>B6O9 CD<5BDO; 

3) 9@>BEF<; 
4) >4FGL>< <A8G>F<6ABEF<. 

4. $9:<@, CD< >BFBDB@ 6 J9C<, EB89D:4M9= D94>F<6AO9 Q?9@9AFO, FB> < A4CDS:9A<9 EB6C484-
RF CB H4;9, A4;O649FES: 
1)  4@C?<FG8AO@; 
2) D9;BA4AEAO@; 
3) >B@C?9>EAO@. 

5. #D46<?B, CB;6B?SRM99 BCD989?<FP A4CD46?9A<9 A46989AAB= Q8E Q?9>FDB@47A<FAB= <A8G>-
J<<, S6?S9FES  

1) CD46<?B@ 5GD46K<>4; 
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2) CD46<?B@ ?96B= DG><; 
3) CD46<?B@ CD46B= DG><. 

6. ->6<64?9AFAB9 EBCDBF<6?9A<9 J9C<, EBEFBSM9= <; n C4D4??9?PAB EB98<A9AAOI D9;<EFBDB6, 
BCD989?S9FES CB HBD@G?9: 

1) RЭ=3Ri; 

2) RЭ=/Ri; 

3) 1/RЭ=31/Ri. 

7. �4>BA, GEF4A46?<64RM<= 6;4<@BE6S;P @9:8G @47A<FAB= E<?B= < 69?<K<AB= FB>4, CDBIB8S-
M97B K9D9; CB69DIABEFP, A4;O649FES ;4>BAB@ 

1) CB?AB7B FB>4; 
2) "@4; 
3) �:BG?S-�9AJ4. 

8. C G@9APL9A<9@ K4EFBFO f < A9<;@9AAB@ 89=EF6GRM9@ ;A4K9A<< CD<?B:9AAB7B A4CDS:9A<S 
4>F<6A4S @BMABEFP J9C< 

 
1) G@9APL<FES; 
2) BEF49FES A9<;@9AAB=; 
3) 8BEF<749F @4>E<@G@4, 4 ;4F9@ G69?<K<649FES; 
4) G69?<K<649FES. 

9. �4>BA �:BG?S-�9AJ4– ;4>BA, I4D4>F9D<;GRM<=:  

1) F9C?B6B9 89=EF6<9 Q?9>FD<K9E>B7B FB>4; 
2) @47A<FAB9 89=EF6<9 Q?9>FD<K9E>B7B FB>4. 

10. $94>F<6A4S @BMABEFP E<@@9FD<KAB= FD9IH4;AB= E<EF9@O (CD< E<@@9FD<KAB@ 79A9D4FBD9 
< CD<9@A<>9): 

1) 3QH; 

2) 2QH; 

3) 6QH. 

11. � E<@@9FD<KAB= FD9IH4;AB= E<EF9@9 (CD< E<@@9FD<KAB@ 79A9D4FBD9 < CD<9@A<>9) CD< 
?R5B= EI9@9 <I EB98<A9A<= 8?S >4:8B= H4;O @BMABEF< <EFBKA<>4 QA9D7<< < CD<9@A<>4:  

1) B8<A4>B6O; 
2) A9F CD46<?PAB7B BF69F4; 
3) D4;?<KAO. 

12. %F9C9AP <A8G>F<6AB= E6S;< 86GI Q?9@9AFB6 J9C< I4D4>F9D<;G9FES >BQHH<J<9AFB@ E6S;<, 
D46AB@:  

1) K = M/ (L1L2)0.5, 789   – 6;4<@A4S <A8G>F<6ABEFP Q?9@9AFB6 J9C<,L1 < L2 – <A8G>-
F<6ABEF< Q?9@9AFB6; 

2) K = M/ (L1L2) , 789   – 6;4<@A4S <A8G>F<6ABEFP Q?9@9AFB6 J9C<,L1 < L2 – <A8G>F<6-
ABEF< Q?9@9AFB6; 

3) K = M L1 L2, 789   – 6;4<@A4S <A8G>F<6ABEFP Q?9@9AFB6 J9C<,L1 < L2 – <A8G>F<6AB-
EF< Q?9@9AFB6. 
13. �D4H<> D4ECD989?9A<S CBF9AJ<4?B6 68B?P >4>B7B-?<5B GK4EF>4 J9C< <?< ;4@>AGFB7B >BA-
FGD4 A4;O649FES 

1) 69>FBDAB= 8<47D4@@B=; 
2) CBF9AJ<4?PAB= 8<47D4@@B=; 
3) @9FB8B@ G;?B6OI CBF9AJ<4?B6. 

14. �4AB E<AGEB<84?PAB9 A4CDS:9A<9 u 100sinøt 30ù. �B@C?9>EAB9 4@C?<FG8AB9 ;A4K9-

http://electricalschool.info/main/osnovy/1882-dejjstvija-jelektricheskogo-toka.html
http://electricalschool.info/main/osnovy/1882-dejjstvija-jelektricheskogo-toka.html
http://electricalschool.info/main/osnovy/1882-dejjstvija-jelektricheskogo-toka.html
http://electricalschool.info/main/osnovy/1882-dejjstvija-jelektricheskogo-toka.html
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A<9 D46AB: 
 1) 86.6 + j50; 

2) 90+ j 20; 

 1) 20+ j 86.6. 

15. �B@C?9>EAB9 EBCDBF<6?9A<9 D9;<EFBD4 D46AB: 
1) ZR =r; 

2) ZL = jxL; 

3) ZC = − jxC. 

16.$9;<EFBDO R1=R2=R3=30 "@  C4D4??9?PAO, <I Q>6<64?9AFAB9 EBCDBF<6?9A<9 5G89F D46AB 

 
4) 5 "@; 
5) 10 "@; 
6) 90 "@. 

17. #B 6FBDB@G ;4>BAG �<DI7BH4 EBEF46?S9FES GD46A9A<S 6 >B?<K9EF69, D46AB@:  
1) K<E?G A9;46<E<@OI >BAFGDB6 <?< 69F69= 59; <EFBKA<>B6 FB>4 ;4 6OK9FB@ K<E?4 GD46-

A9A<=, EBEF46?9AAOI CB C9D6B@G ;4>BAG; 
2) K<E?G G;?B6 ;4 6OK9FB@ K<E?4 GD46A9A<=, EBEF46?9AAOI CB C9D6B@G ;4>BAG; 
1) K<E?G A9;46<E<@OI >BAFGDB6 <?< 69F69= 59; <EFBKA<>B6 FB>4. 

18.  BMABEFP <EFBKA<>4 Q.8.E. CB?B:<F9?PA4, 9E?< FB> 6 69F6< E <EFBKA<>B@ EB6C4849F CB 
A4CD46?9A<R E -.�.%., F4>B= <EFBKA<> S6?S9FES:  

1) 79A9D4FBDB@; 
2) CBFD95<F9?9@; 
3) A9F CD46<?PAB7B BF69F4. 

19. ->6<64?9AFAB9 EBCDBF<6?9A<9 J9C<, EBEFBSM9= <; n CBE?98B64F9?PAB EB98<A9AAOI B8<A4-
>B6OI D9;<EFBDB6, BCD989?S9FES CB HBD@G?9: 

1) R/n; 

2) n R; 

3) A9F CD46<?PAB7B BF69F4. 
20. �9?<K<A4 Q>6<64?9AFAB7B EBCDBF<6?9A<S J9C< Rab, 9E?< R = 10 "@, D46A4: 

 
1) 5 "@; 

2) 20 "@; 

3) 10 "@. 

21. �9?<K<A4 Q>6<64?9AFAB7B EBCDBF<6?9A<S J9C< Rab, 9E?< R = 10 "@, D46A4: 

 
1) 43 "@; 

2) 44 "@; 

3) 40 "@. 
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22. �9?<K<A4 Q>6<64?9AFAB7B EBCDBF<6?9A<S J9C< Rab, 9E?< R = 6 "@, D46A4: 

 
1) 3 "@; 

2) 8 "@; 

3) 4 "@. 

23. %G@@4 Q.8.E. FD9IH4;AB7B 79A9D4FBD4 6 ?R5B= @B@9AF 6D9@9A< D46A4: 
1) 59E>BA9KABEF<; 
2)  AG?R; 

2) A9F CD46<?PAB7B BF69F4. 
24. �4AB E<AGEB<84?PAB9 A4CDS:9A<9 u 100sinøt 30ù. �B@C?9>EAB9 89=EF6GRM99 ;A4K9-
A<9 D46AB: 
 1) 36.6 + j15; 

2) 61.2+ j 35.5; 

 1) 23.2+ j 46.7. 

25. $94>F<6AB9 EBCDBF<6?9A<9 >BA89AE4FBD4 D46AB: 
1) R, ["@]; 

2) ω L, ["@]; 

3) 1/ωC, ["@]. 
 

�4D<4AF №4 
�484A<9 E 6O5BDB@ B8AB7B 69DAB7B BF69F4 
1. ->6<64?9AFAB9 EBCDBF<6?9A<9 J9C<, EBEFBSM9= <; n C4D4??9?PAB EB98<A9AAOI B8<A4>B6OI 
D9;<EFBDB6, BCD989?S9FES CB HBD@G?9: 

1) R/n; 

2) n R; 

3) A9F CD46<?PAB7B BF69F4. 
2.  9FB8 D4EK9F4 Q?9>FD<K9E><I J9C9=, 6 >BFBDB@ ;4 A9<;69EFAO9 CD<A<@4RF CBF9AJ<4?O 

G;?B6 EI9@O, A4;O64RF: 
1) @9FB8B@ "Q>6<64?9AFAB7B 79A9D4FBD4"; 
2) @9FB8B@ >BAFGDAOI FB>B6; 
3) @9FB8B@ G;?B6OI CBF9AJ<4?B6. 

3. 'D46A9A<9 F=I [dl B] BCD989?S9F: 
4) ;4>BA "@4 6 8<HH9D9AJ<4?PAB= HBD@9; 
5) @9I4A<K9E>GR E<?G, 89=EF6GRMGR A4 Q?9@9AF CDB6B8A<>4 8?<AB= dl E FB>B@ I, CB@9-
M9AAO= 6 @47A<FAB9 CB?9 E <A8G>J<9= �; 

6) @47A<FB86<:GMGR E<?G, 6B;A<>4RMGR 6 Q?9@9AF9 CDB6B8A<>4 8?<AB= dl E FB>B@ I, 
CB@9M9AAB7B 6 @47A<FAB9 CB?9 E <A8G>J<9= �. 

4. C G@9APL9A<9@ K4EFBFO f < A9<;@9AAB@ 89=EF6GRM9@ ;A4K9A<< CD<?B:9AAB7B A4CDS:9A<S 
4>F<6A4S @BMABEFP J9C< 

 
5) G@9APL<FES; 
6) BEF49FES A9<;@9AAB=; 
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7) 8BEF<749F @4>E<@G@4, 4 ;4F9@ G69?<K<649FES; 
8) G69?<K<649FES. 

5. � BEAB69 J<HDB6OI (8<E>D9FAOI) J9C9= <ECB?P;GRFES: 
1) D9;<EFBDO; 
2) CB?GCDB6B8A<>B6O9 CD<5BDO; 

3) 9@>BEF<; 
4) >4FGL>< <A8G>F<6ABEF<. 

6.�4>BA "@4 8?S 4>F<6AB7B GK4EF>4 J9C< @9:8G FBK>4@< a < b <@99F 6<8: 
1) I=(±Uab±E)/R; 
2) I=(±Uab±E) R; 

3) I R =(±Uab±E). 
7. �?795D4<K9E>4S EG@@4 C489A<= A4CDS:9A<S 6 ?R5B@ ;4@>AGFB@ >BAFGD9 D46A4 4?795D4<K9-
E>B= EG@@9 -�% 6 QFB@ >BAFGD9. -FB HBD@G?<DB6>4 

1) C9D6B7B ;4>BA4 �<DI7BH4; 
2) ;4>BA4 "@4; 
3) 6FBDB7B ;4>BA4 �<DI7BH4. 

8. #B8 C9D9@9AAO@ @47A<FAO@ CB?9@ CBA<@4RF: 
1) EB6B>GCABEFPR <;@9ASRM<IES 6B 6D9@9A< < 6;4<@AB E6S;4AAOI < B5GE?46?<64RM<I 
8DG7 8DG74 Q?9>FD<K9E>B7B < @47A<FAB7B CB?9=; 

2) CB?9, EB;84AAB9 Q?9>FD<K9E><@< ;4DS84@<, 4 F4>:9 <;@9ASRM<@ES @47A<FAO@ CB?9@; 
3) CB?9, EB;84AAB9 86<:GM<@<ES ;4DS:9AAO@< K4EF<J4@<, 4 F4>:9 <;@9ASRM<@ES Q?9>-
FD<K9E><@ CB?9@. 

9. �B@C?9>EAB9 EBCDBF<6?9A<9 >BA89AE4FBD4 D46AB: 
1) ZR =r; 

2) ZL = jxL; 

3) ZC = − jxC. 

10. #D46<?B, CB;6B?SRM99 BCD989?<FP A4CD46?9A<9 @47A<FAB7B CB?S, ;46<ESM99 
BF A4CD46?9A<S Q?9>FD<K9E>B7B FB>4, S6?S9FES  

1) CD46<?B@ 5GD46K<>4; 
2) CD46<?B@ ?96B= DG><; 
3) CD46<?B@ CD46B= DG><. 

11. -?9>FDBI<@<K9E><9 Q>6<64?9AFO Q?9@9AFB6 CDS@B CDBCBDJ<BA4?PAO <I I<@<K9E><@ Q>6<-
64?9AF4@- QFB HBD@G?<DB6>4  

1) 6FBDB7B ;4>BA4 �<DI7BH4; 
2) ;4>BA4 �:BG?S-�9AJ4; 
3) 6FBDB7B ;4>BA4 (4D489S.  

12. #B ;4>BAG �:BG?S-�9AJ4 >B?<K9EF6B F9C?BFO Q (6 8:BG?SI), 6O89?SRM9=ES 6 CDB6B8A<>9 
CD< CDBIB:89A<< CB A9@G CBEFBSAAB7B Q?9>FD<K9E>B7B FB>4, D46AB:  

1) Q = IRt; 

2) Q = I2Rt; 

3) Q = I2R2 t. 

13. �9?<K<A4 B5D4FA4S >B@C?9>EAB@G EBCDBF<6?9A<R A4;O649FES: 
1)  >B@C?9>EAB= CDB6B8<@BEFPR; 
2) >B@C?9>EAO@ 4@C?<FG8AO@ ;A4K9A<9@; 
3) >B@C?9>EAO@ 89=EF6GRM<@ ;A4K9A<9@. 

14. $94>F<6A4S @BMABEFP E<@@9FD<KAB= FD9IH4;AB= E<EF9@O (CD< E<@@9FD<KAB@ 79A9D4FBD9 
< CD<9@A<>9): 

1) 3QH; 

2) 2QH; 

3) 6QH. 

15. �>F<6AB= @BMABEFPR FD9IH4;AB= E<EF9@O A4;O649FES: 

http://electricalschool.info/spravochnik/poleznoe/1883-napravlenie-jelektricheskogo-toka.html
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1) EG@@4 D94>F<6AOI @BMABEF9= 6E9I H4; CD<9@A<>4; 
2) EG@@4 4>F<6AOI @BMABEF9= 6E9I H4; CD<9@A<>4; 
3) CDB<;6989A<9 4>F<6AOI @BMABEF9= 6E9I H4; CD<9@A<>4. 

16. %G@@4 Q.8.E. FD9IH4;AB7B 79A9D4FBD4 6 ?R5B= @B@9AF 6D9@9A< D46A4: 
1) 59E>BA9KABEF<; 
2)  AG?R; 

2) A9F CD46<?PAB7B BF69F4. 
17. #B8 >DG7B6B= 8<47D4@@B= FB>4 <?< A4CDS:9A<S CBA<@4RF 8G7G B>DG:ABEF<, S6?SRMGRES 
79B@9FD<K9E><@ @9EFB@ >BAJB6 69>FBD4 FB>4 (A4CDS:9A<S) CD< <;@9A9A<< CB @B8G?R >4>B7B-
?<5B EBCDBF<6?9A<S Q?9>FD<K9E>B= J9C< <  

1) A9<;@9AAOI BEF4?PAOI EBCDBF<6?9A<SI, K4EFBFO < Q.8.E; 
2)  <;@9AS9@OI BEF4?PAOI EBCDBF<6?9A<SI, A9<;@9AAOI K4EFBFO < Q.8.E; 
2)  <;@9AS9@OI BEF4?PAOI EBCDBF<6?9A<SI, K4EFBFO < Q.8.E. 

18. �B@C?9>EAB9 EBCDBF<6?9A<9 6;4<@AB= <A8G>J<< D46AB: 
1) jM; 

2) jM; 

3) M/j. 

19.$9;<EFBDO R1=R2=R3=12 "@  C4D4??9?PAO, <I Q>6<64?9AFAB9 EBCDBF<6?9A<9 5G89F D46AB 

 
7) 4 "@; 
8) 3 "@; 
9) 6 "@. 

20. �9?<K<A4 Q>6<64?9AFAB7B EBCDBF<6?9A<S J9C< Rab, 9E?< R = 3 "@, D46A4: 

 
1) 5 "@; 

2) 30 "@; 

3) 3 "@. 

21. �9?<K<A4 Q>6<64?9AFAB7B EBCDBF<6?9A<S J9C< Rab, 9E?< R = 70 "@, D46A4: 

 
1) 60 "@; 

2) 50 "@; 

3) 4 "@. 

22. �9?<K<A4 Q>6<64?9AFAB7B EBCDBF<6?9A<S J9C< Rab, 9E?< R = 3 "@, D46A4: 
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7) 3 "@; 

8) 5 "@; 

9) 4 "@. 

23. �E?< >B@C?9>EAB9 89=EF6GRM99 ;A4K9A<9 FB>4 I = 5 + j5, FB 6OD4:9A<9 8?S @7AB69AAOI 
;A4K9A<= FB>4 <@99F 6<8: 

1) i =5 sin(ωt+ 45ù; 
2) i =10 sin(ωt- 45ù; 
3) i =2 sin(ωt- 90ù. 

24. $94>F<6AB9 EBCDBF<6?9A<9 >4FGL>< D46AB: 
1) R, ["@]; 

2) ω L, ["@]; 

3) 1/ωC, ["@]. 
25. "CD989?<FP FB>< 6 Q?9>FD<K9E><I J9CSI @B:AB E CB@BMPR: 

1) #" Visio; 

2) #" �B@C4E; 
3) #" Mathlab. 

 

�D<F9D<< BJ9A><  
#D< BJ9A>9 D9;G?PF4FB6 6OCB?A9A<S F9EFB6OI ;484A<=  6 D4@>4I 8<EJ<C?<AO «-?9>-

FDBF9IA<>4 < Q?9>FDBA<>4» <ECB?P;G9FES D9=F<A7B64S E<EF9@4. %B7?4EAB D9=F<A7B6B= E<EF9@9 
BJ9A>4 D9;G?PF4FB6 F9EF<DB64A<S HBD@<DG9F F9>GM<= D9=F<A7 F9>

R .  

 4>E<@4?PAB9 ;A4K9A<9 BJ9A>< D46AB 12 5. &9EF EK<F49FES CDB=89AAO@, 9E?< EFG89AF 
CB?GK<? ;4 A97B A9 @9A99 – 6 5. �D<F9D<< BJ9A>< CD98EF46?9AO 6 F45?. 
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