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E<AGEB<84?PAOI E<7A4?B6. �;4<@A4S <A8G>F<6ABEFP. 
#D98EF46?9A<9 E<AGEB<84?PAOI FB>B6, A4CDS:9A<= < 
-�% 6 6<89 69>FBDB6 < >B@C?9>EAOI K<E9?, BC9D4J<< 
E >B@C?9>EAO@< K<E?4@<. /�9>/. 

3 2 
"#�-1, 
"#�-2 

�1.1, �1.2, 
�1.3, �2.1, 
�2.2, �3.1, 
�.4.1, -1 

3.2 
"COFAB9 BCD989?9A<9 4>F<6AOI < D94>F<6AOI 
EBCDBF<6?9A<= J9C< E<AGEB<84?PAB7B FB>4 /�45/. 3 1 

"#�-1, 
"#�-2 

�1.1, �1.2, 

�1.3, �2.1, 
�2.2, �3.1, 

�.4.1, -1 

3.3 

#DBD45BF>4 ?9>J<BAAB7B @4F9D<4?4, CB87BFB6>4 > 
;4M<F9 ?45BD4FBDAOI D45BF. �894?PAO9 Q?9@9AFO 6 
J9C< E<AGEB<84?PAB7B FB>4. �B@C?9>EAO= 
(E<@6B?<K9E><=) @9FB8 D4EKTF4. $4EKTF EI9@: «RL», 
«RC». $9;BA4AE A4CDS:9A<= < FB>B6. $4EKTF 
D4;69F6?TAAOI EI9@ E CB@BMPR >B@C?9>EAB7B 
@9FB84. &BCB7D4H<K9E>4S 8<47D4@@4. �4?4AE CB?AOI 
>B@C?9>EAOI @BMABEF9=. �<A9=AO9 Q?9>FD<K9E><9 
J9C< CD< E<AGEB<84?PAOI FB>4I < A4CDS:9A<SI. 
/%D/. 

3 10 
"#�-1, 
"#�-2 

�1.1, �1.2, 
�1.3, �2.1, 
�2.2, �3.1, 

�.4.1, -1 

3.7 

#DBD45BF>4 ?9>J<BAAB7B @4F9D<4?4, CB87BFB6>4 > 
;4M<F9 ?45BD4FBDAOI D45BF. -?9>FD<K9E><9 J9C< 
C9D9@9AAB7B FB>4 E <A8G>F<6AB E6S;4AAO@< J9CS@<. 
�B;8GLAO= FD4AEHBD@4FBD. /%D/ 

3 10 
"#�-1, 
"#�-2 

�1.1, �1.2, 
�1.3, �2.1, 
�2.2, �3.1, 
�.4.1, -1 



 

3.9 

#DBD45BF>4 ?9>J<BAAB7B @4F9D<4?4, CB87BFB6>4 > 
;4M<F9 ?45BD4FBDAOI D45BF. %<@@9FD<KAO= 
K9FODTICB?REA<>, EB7?4EB64AA4S A47DG;>4, 
I4D4>F9D<EF<K9E>B9 EBCDBF<6?9A<9, >BQHH<J<9AF 
C9D984K<, CBEFBSAA4S C9D984K<, >BQHH<J<9AF 
;4FGI4A<S < H4;O. /%D/. 

3 10 
"#�-1, 

"#�-2 

�1.1, �1.2, 
�1.3, �2.1, 

�2.2, �3.1, 
�.4.1, -1 

3.11 

#DBD45BF>4 ?9>J<BAAB7B @4F9D<4?4, CB87BFB6>4 > 
;4M<F9 ?45BD4FBDAOI D45BF. -?9>FD<K9E><9 
H<?PFDO. %FDG>FGD4, 6<8O Q?9>FD<K9E><I H<?PFDB6. 
(GA>J<BA4?PAB9 A4;A4K9A<9 /%D/ 

3 10 
"#�-1, 

"#�-2 

�1.1, �1.2, 
�1.3, �2.1, 

�2.2, �3.1, 
�.4.1, -1 

$4;89? 4. &D9IH4;AO9 J9C< C9D9@9AAB7B FB>4.  

4.1 

&DTIH4;AO9 Q?9>FD<K9E><9 J9C<. %I9@O 
EB98<A9A<S < BEAB6AO9 EBBFABL9A<S 6 
E<@@9FD<KAOI FDTIH4;AOI E<EF9@4I A4CDS:9A<= 
< FB>B6. /�9>/. 
 

3 2 
"#�-1, 
"#�-2 

 

�1.1, �1.2, 
�1.3, �2.1, 
�2.2, �3.1, 
�.4.1, -1 

4.2 
�EE?98B64A<9 FD9IH4;AB= Q?9>FD<K9E>B= J9C< 
C9D9@9AAB7B FB>4 6 D4;?<KAOI D9:<@4I D45BFO 
/�45/. 

3 1 
"#�-1, 
"#�-2 

�1.1, �1.2, 

�1.3, �2.1, 
�2.2, �3.1, 

�.4.1, -1 

4.3 

#DBD45BF>4 ?9>J<BAAB7B @4F9D<4?4, CB87BFB6>4 > 
;4M<F9 ?45BD4FBDAOI D45BF. $4EKTF FDTIH4;AB= 
Q?9>FD<K9E>B= J9C< «;69;84-;69;84». $4EKTF 
FDTIH4;AB= Q?9>FD<K9E>B= J9C< «FD9G7B?PA<>-
FD9G7B?PA<>». /%D/ 
 

3 10 
"#�-1, 
"#�-2 

�1.1, �1.2, 
�1.3, �2.1, 
�2.2, �3.1, 
�.4.1, -1 

4.4 

#DBD45BF>4 ?9>J<BAAB7B @4F9D<4?4, CB87BFB6>4 > 
;4M<F9 ?45BD4FBDAOI D45BF. #G?PE<DGRM99 < 
6D4M4RM99ES @47A<FAO9 CB?S. �;@9D9A<9 
@BMABEF9= 6 FDTIH4;AOI Q?9>FD<K9E><I J9CSI. 
/%D/ 

3 10 
"#�-1, 
"#�-2 

�1.1, �1.2, 
�1.3, �2.1, 

�2.2, �3.1, 
�.4.1, -1 

4.5 

#DBD45BF>4 ?9>J<BAAB7B @4F9D<4?4, CB87BFB6>4 > 
;4M<F9 ?45BD4FBDAOI D45BF.  9FB8 
E<@@9FD<KAOI EBEF46?SRM<I. %6B=EF64 
FDTIH4;AOI J9C9= BFABE<F9?PAB E<@@9FD<KAOI 
EBEF46?SRM<I. /%D/ 

3 10 
"#�-1, 
"#�-2 

�1.1, �1.2, 
�1.3, �2.1, 

�2.2, �3.1, 

�.4.1, -1 

4.6 

#DBD45BF>4 ?9>J<BAAB7B @4F9D<4?4, CB87BFB6>4 > 
;4M<F9 ?45BD4FBDAOI D45BF. �OEL<9 74D@BA<>< 6 
FDTIH4;AOI Q?9>FD<K9E><I J9CSI. "EB59AABEF< 
FDTIH4;AOI J9C9= BFABE<F9?PAB 74D@BA<K9E><I 
EBEF46?SRM<I. /%D/ 

3 10 
"#�-1, 
"#�-2 

�1.1, �1.2, 

�1.3, �2.1, 

�2.2, �3.1, 
�.4.1, -1 

$4;89? 5. #9D<B8<K9E><9 A9E<AGEB<84?PAO9 FB>< 6 ?<A9=AOI Q?9>FD<K9E><I J9CSI  

5.1 

�<A9=AO9 Q?9>FD<K9E><9 J9C< CD< 
A9E<AGEB<84?PAOI C9D<B8<K9E><I A4CDS:9A<SI < 
FB>4I. $4;?B:9A<9 6 DS8 (GDP9, ?<A9=K4FO= EC9>FD, 
89=EF6GRM99 ;A4K9A<9 A9E<AGEB<84?PAB7B FB>4; 
>BQHH<J<9AFO I4D4>F9D<;GRM<9 A9E<AGEB<84?PAO9 
FB>< < A4CDS:9A<S. #DBIB:89A<9 
A9E<AGEB<84?PAB7B E<7A4?4 K9D9; <894?PAO9 
Q?9@9AFO. /�9>/. 

3 1 
"#�-1, 
"#�-2 

�1.1, �1.2, 

�1.3, �2.1, 
�2.2, �3.1, 
�.4.1, -1 

 5.2 
�EE?98B64A<9 CDBEFOI Q?9>FD<K9E><I J9C9= CD< 
A9E<AGEB<84?PAB@ 6IB8AB@ A4CDS:9A<< /�45/ 3 1 

"#�-1, 
"#�-2 

�1.1, �1.2, 

�1.3, �2.1, 
�2.2, �3.1, 
�.4.1, -1 

5.3 

#DBD45BF>4 ?9>J<BAAB7B @4F9D<4?4, CB87BFB6>4 > 
;4M<F9 ?45BD4FBDAOI D45BF. $4EKTF ?<A9=AOI 
Q?9>FD<K9E><I J9C9= CD< A9E<AGEB<84?PAOI 
A4CDS:9A<SI < FB>4I. "CD989?9A<9 @BMABEF9= 
CB?AB=, 4>F<6AB=, D94>F<6AB=, <E>4:9A<S. /%D/ 

3 10 
"#�-1, 
"#�-2 

�1.1, �1.2, 

�1.3, �2.1, 
�2.2, �3.1, 
�.4.1, -1 

$4;89? 6. #9D9IB8AO9 CDBJ9EEO 6 Q?9>FD<K9E><I J9CSI  



 

6.1 
$4EK9F D4;69F6?9AAB= Q?9>FD<K9E>B= J9C< 
C9D9@9AAB7B FB>4 CD< A4?<K<< 6;4<@AB= 
<A8G>F<6ABEF< /%D/ 

3 10 
"#�-1, 
"#�-2 

�1.1, �1.2, 
�1.3, �2.1, 
�2.2, �3.1, 

�.4.1, -1 

6.2 
#9D9IB8AO9 CDBJ9EEO 6 ?<A9=AOI Q?9>FD<K9E><I 
J9CSI. �4>BAO >B@@GF4J<<.  9FB8O D4EK9F4 
C9D9IB8AOI CDBJ9EEB6. /�9>/ 

3 1 
"#�-1, 

"#�-2 

�1.1, �1.2, 
�1.3, �2.1, 
�2.2, �3.1, 
�.4.1, -1 

6.3 
�EE?98B64A<9 C9D9IB8AOI CDBJ9EEB6 6 CDBEFOI 
Q?9>FD<K9E><I J9CSI /�45/ 3 1 

"#�-1, 
"#�-2 

�1.1, �1.2, 
�1.3, �2.1, 
�2.2, �3.1, 
�.4.1, -1 

6.4 

�?4EE<K9E><= @9FB8 D4EKTF4 C9D9IB8AOI CDBJ9EEB6. 
"C9D4FBDAO= @9FB8 D4EKTF4 C9D9IB8AOI CDBJ9EEB6. 
+4EFBFAO= @9FB8 D4EKTF4 C9D9IB8AOI CDBJ9EEB6. 
$4EKTF C9D9IB8AOI CDBJ9EEB6 E CB@BMPR <AF97D4?4 
�R4@9?S. /#D/. 

3 2 
"#�-1, 

"#�-2 

�1.1, �1.2, 

�1.3, �2.1, 
�2.2, �3.1, 
�.4.1, -1 

6.5 

#DBD45BF>4 ?9>J<BAAB7B @4F9D<4?4, CB87BFB6>4 > 
;4M<F9 ?45BD4FBDAOI D45BF. $4EK9FO E6B5B8AB=, 
CD<AG:89AAB= < CB?AB= 69?<K<AO FB>4 C9D9IB8AB7B 
CDBJ9EE4 7D4H<K9E><@, 7D4HB4A4?<F<K9E><@ < 
4A4?<F<K9E><@ @9FB84@<. /%D/ 

3 10 
"#�-1, 

"#�-2 

�1.1, �1.2, 
�1.3, �2.1, 
�2.2, �3.1, 
�.4.1, -1 

$4;89? 7. !9?<A9=AO9 Q?9>FD<K9E><9 J9C< CBEFBSAAB7B FB>4.  

7.1 

!9?<A9=AO9 Q?9>FD<K9E><9 J9C< CBEFBSAAB7B FB>4. 
!9?<A9=AO9 Q?9@9AFO < <I I4D4>F9D<EF<><, 
C4D4@9FDO A9?<A9=AOI Q?9@9AFB6.  9FB8O D4EKTF4: 
7D4H<K9E><9, 4A4?<F<K9E><9. /�9>/ 

3 1 
"#�-1, 

"#�-2 

�1.1, �1.2, 
�1.3, �2.1, 
�2.2, �3.1, 
�.4.1, -1 

7.2 
�EE?98B64A<9 A9?<A9=AB= J9C< CBEFBSAAB7B FB>4 
/�45/. 3 1 

"#�-1, 
"#�-2 

�1.1, �1.2, 
�1.3, �2.1, 
�2.2, �3.1, 
�.4.1, -1 

7.3 

!9?<A9=AO9 Q?9>FD<K9E><9 J9C< CBEFBSAAB7B FB>4. 
!9?<A9=AO9 Q?9@9AFO < <I I4D4>F9D<EF<><, 
C4D4@9FDO A9?<A9=AOI Q?9@9AFB6.  9FB8O D4EKTF4: 
7D4H<K9E><9, 4A4?<F<K9E><9. /#D/ 

3 2 
"#�-1, 

"#�-2 

�1.1, �1.2, 
�1.3, �2.1, 

�2.2, �3.1, 
�.4.1, -1 

7.4 

#DBD45BF>4 ?9>J<BAAB7B @4F9D<4?4, CB87BFB6>4 > 
;4M<F9 ?45BD4FBDAOI D45BF. #9D9IB8AO9 CDBJ9EEO 6 
?<A9=AOI Q?9>FD<K9E><I J9CSI. �4>BAO >B@@GF4J<<. 
 9FB8O D4EK9F4 C9D9IB8AOI CDBJ9EEB6. /%D/ 

3 10 
"#�-1, 

"#�-2 

�1.1, �1.2, 
�1.3, �2.1, 

�2.2, �3.1, 
�.4.1, -1 

$4;89? 8. "EAB6O Q?9>FDB<;@9D<F9?PAB= F9IA<><.  

8.1 

"EAB6O <;@9D<F9?PAB= F9IA<><. �?4EE<H<>4J<S < 
@9FB8O BJ9A>< CB7D9LABEF< ED98EF6 <;@9D9A<=. 
�;@9D9A<S 6 J9CSI CBEFBSAAB7B < C9D9@9AAB7B FB>B6. 
#D<@9A9A<9 6 CD4>F<K9E>B= 89SF9?PABEF<. /�9>/. 

3 1 
"#�-1, 
"#�-2 

�1.1, �1.2, 

�1.3, �2.1, 
�2.2, �3.1, 
�.4.1, -1 

8.2 

"EAB6O <;@9D<F9?PAB= F9IA<><. $4EK9F CB7D9LABEF< 
<;@9D9A<=. $4EK9F C4D4@9FDB6 <;@9D9A<= 6 J9CSI 
CBEFBSAAB7B < C9D9@9AAB7B FB>B6. #D<@9A9A<9 6 
CD4>F<K9E>B= 89SF9?PABEF<. /#D/. 

3 2 
"#�-1, 
"#�-2 

�1.1, �1.2, 

�1.3, �2.1, 

�2.2, �3.1, 
�.4.1, -1 

8.3 
�;@9D9A<9 @BMABEF< 6 Q?9>FD<K9E><I J9CSI 
CBEFBSAAB7B < C9D9@9AAB7B FB>4. /�45/ 3 1 

"#�-1, 
"#�-2 

�1.1, �1.2, 
�1.3, �2.1, 
�2.2, �3.1, 
�.4.1, -1 

8.4 

#DBD45BF>4 ?9>J<BAAB7B @4F9D<4?4, CB87BFB6>4 > 
;4M<F9 ?45BD4FBDAOI D45BF. �?4EE<H<>4J<S ED98EF6 
<;@9D9A<=. �BEG84DEF69AA4S E<EF9@4 
EF4A84DF<;4J<<, E9DF<H<>4J<< < <;@9D9A<= /%D/. 

3 10 
"#�-1, 
"#�-2 

�1.1, �1.2, 
�1.3, �2.1, 
�2.2, �3.1, 
�.4.1, -1 

$4;89? 9. "EAB6O Q?9>FDBCD<6B84.  



 

9.1 

#D<AJ<C 89=EF6<S FD4AEHBD@4FBD4. �?4EE<H<>4J<S 
FD4AEHBD@4FBDB6. #4D4@9FDO < I4D4>F9D<EF<><. 
#D<@9A9A<9 6 Q?9>FD<K9E><I J9CSI. %C9J<4?PAO9 
FD4AEHBD@4FBDO/�9>/ 

3 1 
"#�-1, 
"#�-2 

�1.1, �1.2, 
�1.3, �2.1, 
�2.2, �3.1, 
�.4.1, -1 

9.2 
$4EK9F BEAB6AOI I4D4>F9D<EF<> FD4AEHBD@4FBDB6. 
/%D/ 3 10 

"#�-1, 
"#�-2 

�1.1, �1.2, 
�1.3, �2.1, 

�2.2,  �3.1, 
�.4.1, -1

9.3 
$4EK9F C4D4@9FDB6 < I4D4>F9D<EF<> 6D4M4RM<IES 
Q?9>FD<K9E><I @4L<A /%D/. 3 10 

"#�-1, 
"#�-2 

�1.1, �1.2, 
�1.3, �2.1, 
�2.2, �3.1, 
�.4.1, -1 

9.4 
�EE?98B64A<9 I4D4>F9D<EF<> 86<74F9?S CBEFBSAAB7B 
FB>4. /�45/ 3 1 

"#�-1, 
"#�-2 

�1.1, �1.2, 
�1.3, �2.1, 
�2.2, �3.1, 
�.4.1, -1 

9.5 

#DBD45BF>4 ?9>J<BAAB7B @4F9D<4?4, CB87BFB6>4 > 
;4M<F9 ?45BD4FBDAOI D45BF. �?4EE<H<>4J<S 
Q?9>FD<K9E><I @4L<A. "EAB6AO9 E6B=EF64 
@4F9D<4?B6 6 Q?9>FDB@4L<ABEFDB9A<<. #4D4@9FDO < 
I4D4>F9D<EF<><. $4EK9F C4D4@9FDB6. #D<@9A9A<9 6 
Q?9>FDBF9IA<>9. /%D/ 
 

3 10 
"#�-1, 
"#�-2 

�1.1, �1.2, 
�1.3, �2.1, 
�2.2, �3.1, 
�.4.1, -1 

$4;89? 10. "EAB6O Q?9>FDBA<><. �1.1, �1.2, 
�1.3, �2.1, 
�2.2, �2
�3.1, -1

10.1 

"EAB6AO9 >B@CBA9AFO < @4F9D<4?O, CD<@9AS9@O9 6 
Q?9>FDBA<>9. �?4EE<H<>4J<S Q?9>FDBAAOI 
>B@CBA9AFB6. �<B8, &D4A;<EFBD < F<D<EFBD. ��) < 
E6B=EF64 CD<5BDB6. %I9@O < >4E>48O, CBEFDB9AAO9 
A4 CD<5BD4I. !4;A4K9A<9 Q?9>FDBAAOI EI9@. 
#D<@9A9A<9 6 Q?9>FDBF9IA<K9E><I E<EF9@4I < 

GEFDB=EF64I. /�9>/ 
 

3 1 
"#�-1, 
"#�-2 

�1.1, �1.2, 
�1.3, �2.1, 
�2.2, �3.1, 
�.4.1, -1 

10.2 $4EK9F FD4A;<EFBDAB7B >4E>484 /%D/ 3 10 
"#�-1, 
"#�-2 

�1.1, �1.2, 
�1.3, �2.1, 
�2.2, �3.1, 
�.4.1, -1 

10.3 �EE?98B64A<9 D45BFO FD4A;<EFBDAB7B >4E>484 /�45/ 3 1 
"#�-1, 
"#�-2 

�1.1, �1.2, 
�1.3, �2.1, 
�2.2, �3.1, 

�.4.1, -1 

10.4 
-?9>FDBAAO9 >B@CBA9AFO. %I9@O Q?9>FDBAAOI 
GEFDB=EF6 < <I CD<@9A9A<9 6 Q?9>FDBF9IA<K9E><I 
E<EF9@4I. /%D/ 

3 10 
"#�-1, 
"#�-2 

�1.1, �1.2, 
�1.3, �2.1, 
�2.2, �3.1, 
�.4.1, -1 

 #DB@9:GFBKAO= >BAFDB?P - Q>;4@9A 3 36   

 

5 ("!� "*�!"+!/) %$��%&� ��3 #$"����!�3 

&��'-��" �"!&$"�3 '%#���� "%&� � #$" ��'&"+!"� 

�&&�%&�*�� "�'+�2-�)%3 #" ��%*�#��!�  
(BA8 BJ9ABKAOI ED98EF6 8?S CDB6989A<S F9>GM97B >BAFDB?S GEC9649@BEF< < CDB@9:GFBKAB= 4FF9EF4J<< CB 
8<EJ<C?<A9 BHBD@?9A 6 6<89 CD<?B:9A<S № 1 > D45BK9= CDB7D4@@9 8<EJ<C?<AO < D4;@9M9A 6 Q?9>FDBAAB= 
<AHBD@4J<BAAB-B5D4;B64F9?PAB= ED989 �AEF<FGF4, 8BEFGCAB= B5GK4RM9@GES K9D9; 97B ?<KAO= >45<A9F 

 

6. '+��!"- �&"��+�%�"� � �!("$ �*�"!!"� "��%#�+�!�� ��%*�#��!/ 

6.1. $9>B@9A8G9@4S ?<F9D4FGD4 
6.1.1. "EAB6A4S ?<F9D4FGD4 

 
�6FBDO, 
EBEF46<F9?< �47?46<9 

�<KAO= 
>45<A9F 

B5GK4RM97BES
/�;8-6B, 7B8 

�B?-6B Q>;. 6 
5<5?<BF9>9 



 

�.1.1 �9@?S>B6 �.�. 

-?9>FDBF9IA<>4 < Q?9>FDBA<>4 
[-?9>FDBAAO= D9EGDE]: 

http://biblioclub.ru/index.php?page=book&id=241108 

(84F4 B5D4M9A<S: 01.06.2021) 

$BEFB6-A4-
�BAG: .:AO= 
H989D4?PAO= 
GA<69DE<F9F, 

2008 

100% online 

�.1.2 +9DAOLB64 &.�., 
+9DAOLB6 !. �. 

"5M4S Q?9>FDBF9IA<>4 < Q?9>FDBA<>4 
[-?9>FDBAAO= D9EGDE]: 

https://biblioclub.ru/index.php?page=book_red&id=437080 

(84F4 B5D4M9A<S: 01.06.2021) 

&4@5B6: 
&4@5B6E><= 
7BEG84DEF69AAO
= F9IA<K9E><= 
GA<69DE<F9F 
(&�&'), 2012 

100% online 

6.1.2 �BCB?A<F9?PA4S ?<F9D4FGD4 

 
�6FBDO, 
EBEF46<F9?< �47?46<9 

�<KAO= 
>45<A9F 

B5GK4RM97BES
/�;8-6B, 7B8 

�B?-6B Q>;. 6 
5<5?<BF9>9 

�.2.1 &DG5A<>B64 �.!. 

-?9>FDBF9IA<>4 < Q?9>FDBA<>4 
[-?9>FDBAAO= D9EGDE]: 

http://biblioclub.ru/index.php?page=book_red&id=330599  

(84F4 B5D4M9A<S: 01.06.2021) 

"D9A5GD7: 
2014 

100% online 

�.2.2 
�9?B6 !. �., 
�B?>B6 .. %. 

-?9>FDBF9IA<>4 < BEAB6O Q?9>FDBA<>< 

[-?9>FDBAAO= D9EGDE]: 
https://e.lanbook.com/book/3553 

(84F4 B5D4M9A<S: 01.06.2021) 

�4AP, 2012 100% online 

6.1.3  9FB8<K9E><9 D4;D45BF>< 

 
�6FBDO, 
EBEF46<F9?< �47?46<9 

�<KAO= 
>45<A9F 

B5GK4RM97BES
/�;8-6B, 7B8 

�B?-6B Q>;. 6 
5<5?<BF9>9 

�.3.1 

�@9?PSAB6 �.�., 
 4A<>B6E><= 

�.%. 

-?9>FDBF9IA<>4 < Q?9>FDBA<>4: 'K95AB-@9FB8<K9E>B9 
CBEB5<9 CB 6OCB?A9A<R ?45BD4FBDAOI D45BF 

[-?9>FDBAAO= D9EGDE]: 
http://lib.zab.megalink.ru/viewer.pl?book_id=27499.pdf 

(84F4 B5D4M9A<S: 01.06.2021) 

+<F4, 
�45��&, 

2019/ �<KAO= 
>45<A9F 

B5GK4RM97BES 

100% online 

�.3.2 �@9?PSAB6 �.�. 

-?9>FDBF9IA<>4 < Q?9>FDBA<>4:  9FB8<K9E><9 G>4;4A<S A4 
CD4>F<K9E><9 ;4ASF<S 
[-?9>FDBAAO= D9EGDE]: 

http://lib.zab.megalink.ru/viewer.pl?book_id=26456.pdf 

(84F4 B5D4M9A<S: 01.06.2021) 

+<F4, 
�45��&, 

2019/ �<KAO= 
>45<A9F 

B5GK4RM97BES 

100% online 

�.3.3 �@9?PSAB6 �.�. 

-?9>FDBF9IA<>4 < Q?9>FDBA<>4:  9FB8<K9E><9 G>4;4A<S CB 
6OCB?A9A<R $�$,  9FB8<K9E><9 G>4;4A<S CB 6OCB?A9A<R 

>BAFDB?PAB= D45BFO 

[-?9>FDBAAO= D9EGDE]: 
http://lib.zab.megalink.ru/viewer.pl?book_id=26455.pdf 

(84F4 B5D4M9A<S: 01.06.2021) 

+<F4, 
�45��&, 

2019/ �<KAO= 
>45<A9F 

B5GK4RM97BES 

100% online 

6.1.4 #9D9K9AP GK95AB-@9FB8<K9E>B7B B59EC9K9A<S 8?S E4@BEFBSF9?PAB= D45BFO B5GK4RM<IES CB 
8<EJ<C?<A9 

 
�6FBDO, 
EBEF46<F9?< �47?46<9 

�<KAO= 
>45<A9F 

B5GK4RM97BES
/�;8-6B, 7B8 

�B?-6B Q>;. 6 
5<5?<BF9>9 

�.4.1 �@9?PSAB6 �.�. 

-?9>FDBF9IA<>4 < Q?9>FDBA<>4:  9FB8<K9E><9 G>4;4A<S CB 
6OCB?A9A<R E4@BEFBSF9?PAOI D45BF 

[-?9>FDBAAO= D9EGDE]: 
http://lib.zab.megalink.ru/viewer.pl?book_id=26454.pdf 

(84F4 B5D4M9A<S: 01.06.2021) 

+<F4, 
�45��&, 

2019/ �<KAO= 
>45<A9F 

B5GK4RM97BES 

100% online 

6.2 $9EGDEO <AHBD@4J<BAAB-F9?9>B@@GA<>4J<BAAB= E9F< «�AF9DA9F» 



 

6.2.1 �%' �<5?<BF9>4 �45��& http://zabizht.ru; 

6.2.2 -�% «'A<69DE<F9FE>4S �<5?<BF9>4 Online», http://biblioclub.ru/ 

6.2.3 -�% "�;84F9?PEF6B "�4AP" https://e.lanbook.com/ 

6.3 #DB7D4@@AB9 B59EC9K9A<9 < <AHBD@4J<BAAO9 ECD46BKAO9 E<EF9@O 

6.3.1 �4;B6B9 CDB7D4@@AB9 B59EC9K9A<9 

6.3.1.1 
Microsoft Windows 7 Professional, ?<J9A;<S № 49156201, 7BEG84DEF69AAO= >BAFD4>F BF 03.10.2011 7. № 
139/53-"�--11 

6.3.1.2 

Microsoft Office 2007 Standard, ?<J9A;<S № 45777622, 7BEG84DEF69AAO= >BAFD4>F BF 10.08.2009 7. № 
64/17-"�-09; Microsoft Office 2007 Standard, ?<J9A;<S № 44718393, 7BEG84DEF69AAO= >BAFD4>F BF 
18.10.2008 7. № 29/32�-08 

6.3.2 %C9J<4?<;<DB64AAB9 CDB7D4@@AB9 B59EC9K9A<9 
6.3.2.

1 

NIMultiSim 10.1, ?<J9A;<S № M73X46947, 7BEG84DEF69AAO= >BAFD4>F 65/17-"�-09 BF 10.08.2009 7. (EDB> 
89=EF6<S - 59EEDBKAB) 

6.3.3 �AHBD@4J<BAAO9 ECD46BKAO9 E<EF9@O 

6.3.3.1 �AHBD@4J<BAAB-ECD46BKA4S E<EF9@4 «�4D4AF» 
 

7 "#�%�!��  �&�$���0!"-&�)!�+�%�"� ���/, 
!�"�)"�� "� ��3 "%'-�%&���!�3 '+��!"�" #$"*�%%� 

#" ��%*�#��!� 

1 
'K95AO= < ?45BD4FBDAO= >BDCGE4 �45��& �D�'#% A4IB8SFES CB 48D9EG: 672040 �454=>4?PE><= >D4=, 7. 
+<F4, G?.  47<EFD4?PA4S, 8. 11. 

2 

'K95A4S 4G8<FBD<S 3.6 8?S CDB6989A<S ;4ASF<= ?9>J<BAAB7B F<C4, E9@<A4DE>B7B F<C4, >GDEB6B7B 
CDB9>F<DB64A<S (6OCB?A9A<S >GDEB6OI D45BF), 7DGCCB6OI < <A8<6<8G4?PAOI >BAEG?PF4J<=, F9>GM97B 
>BAFDB?S < CDB@9:GFBKAB= 4FF9EF4J<<, G>B@C?9>FB64AA4S EC9J<4?<;<DB64AAB= @959?PR < F9IA<K9E><@< 

ED98EF64@< B5GK9A<S (<AF9D4>F<6A4S 8BE>4, <AF9D4>F<6AO= CDB9>FBD, >B@CPRF9D), E?G:4M<@< 8?S 
CD98EF46?9A<S GK95AB= <AHBD@4J<< 5B?PLB= 4G8<FBD<<. �?S CDB6989A<S ;4ASF<= ?9>J<BAAB7B F<C4 
<@9RFES GK95AB-A47?S8AO9 CBEB5<S (CD9;9AF4J<<), B59EC9K<64RM<9 F9@4F<K9E><9 <??REFD4J<< 
EB89D:4A<S 8<EJ<C?<AO 

3 

'K95A4S 4G8<FBD<S 2.3 8?S CDB6989A<S ;4ASF<= ?9>J<BAAB7B F<C4, E9@<A4DE>B7B F<C4, ?45BD4FBDAOI 
D45BF, >GDEB6B7B CDB9>F<DB64A<S (6OCB?A9A<S >GDEB6OI D45BF), 7DGCCB6OI < <A8<6<8G4?PAOI 
>BAEG?PF4J<= F9>GM97B >BAFDB?S < CDB@9:GFBKAB= 4FF9EF4J<<. %C9J<4?<;<DB64AA4S @959?P, 
>B@CPRF9DO E CB8>?RK9A<9@ > E9F< �AFD9A9F, B59EC9K<64RM<9 8BEFGC 6 Q?9>FDBAAGR <AHBD@4J<BAAB-
B5D4;B64F9?PAGR ED98G �45��& �D�'#%, GK95AB-A47?S8AO9 CBEB5<S, E?G:4M<@< 8?S CD98EF46?9A<S 
GK95AB= <AHBD@4J<< 5B?PLB= 4G8<FBD<< 

4 

#B@9M9A<S 8?S E4@BEFBSF9?PAB= D45BFO B5GK4RM<IES BEA4M9AO EC9J<4?<;<DB64AAB= @959?PR < 
>B@CPRF9DAB= F9IA<>B=, CB8>?RK9AAB= > <AHBD@4J<BAAB-F9?9>B@@GA<>4J<BAAB= E9F< «�AF9DA9F», < 
B59EC9K9AO 8BEFGCB@ 6 Q?9>FDBAAGR <AHBD@4J<BAAB-B5D4;B64F9?PAGR ED98G �45��& �D�'#%. 
#B@9M9A<S 8?S E4@BEFBSF9?PAB= D45BFO B5GK4RM<IES: 
– K<F4?PAO= ;4?; 
–3.24, 4.15 

5 
#B@9M9A<9 3.25 8?S ID4A9A<S < CDBH<?4>F<K9E>B7B B5E?G:<64A<S GK95AB7B B5BDG8B64A<S. 
"EA4M9AABEFP: >B@CPRF9DO, DGKAB= E?9E4DAO= <AEFDG@9AF, Q?9>FDBF9IA<K9E><= <AEFDG@9AF, 
CD<A48?9:ABEF< 8?S C4=><, @959?P, GK95AB-A47?S8AO9 CBEB5<S 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

8  �&"��+�%��� '����!�3 ��3 "�'+�2-�)%3 

#" "%�"�!�2 ��%*�#��!/ 

�<8 GK95AB= 
89SF9?PABEF< "D74A<;4J<S GK95AB= 89SF9?PABEF< B5GK4RM97BES 

�9>J<S 

� IB89 ?9>J<BAAOI ;4ASF<= B5GK4RM9@GES A9B5IB8<@B 69EF< >BAEC9>F<DB64A<9 
GK95AB7B @4F9D<4?4. "5D4M4FP 6A<@4A<9 A4 >4F97BD<<, HBD@G?<DB6><, D4E>DO64RM<9 
EB89D:4A<9 F9I <?< <AOI S6?9A<= < CDBJ9EEB6, A4GKAO9 6O6B8O < CD4>F<K9E><9 
D9>B@9A84J<<. �9?4F9?PAB BEF46<FP 6 D45BK<I >BAEC9>F4I CB?S, A4 >BFBDOI 89?4FP CB@9F>< 
<; D9>B@9A8B64AAB= ?<F9D4FGDO, 8BCB?ASRM<9 @4F9D<4? CDBE?GL4AAB= ?9>J<<, 4 F4>:9 
CB8K9D><64RM<9 BEB5GR 64:ABEFP F9I <?< <AOI F9BD9F<K9E><I CB?B:9A<=. �48464FP 
CD9CB8464F9?R GFBKASRM<9 6BCDBEO E J9?PR GSEA9A<S F9BD9F<K9E><I CB?B:9A<=, 
D4;D9L9A<S ECBDAOI E<FG4J<=. 

�BD454FO64FP E6B= >BAEC9>F ?9>J<<, 89?4S 6 A9@ EBBF69FEF6GRM<9 ;4C<E< <; 
?<F9D4FGDO, D9>B@9A8B64AAB= CD9CB8464F9?9@ < CD98GE@BFD9AAB= GK95AB= CDB7D4@@B=. 

#D4>F<K9E>B9 
;4ASF<9 

#D4>F<K9E><9 ;4ASF<S ;469DL4RF <;GK9A<9 A4<5B?99 64:AOI F9@ GK95AB= 8<EJ<C?<AO. 
"A< E?G:4F 8?S ;4>D9C?9A<S <;GK9AAB7B @4F9D<4?4, 4 F4>:9 8?S >BAFDB?S CD9CB8464F9?9@ 
EF9C9A< CB87BFB6?9AABEF< EFG89AFB6 CB <;GK49@B= 8<EJ<C?<A9.  

"5GK4RM<=ES 8B?:9A 7BFB6<FPES > CD4>F<K9E><@ ;4ASF<S@: CDBD454FO64FP ?9>J<BAAO= 
@4F9D<4?. #D< <;GK9A<< 8<EJ<C?<AO A9?P;S B7D4A<K<64FPES ?9>J<BAAO@ @4F9D<4?B@ < FB?P>B 
B8A<@ GK95A<>B@. $S8 F9@ >GDE4 @B:9F 5OFP 6OA9E9A CD9CB8464F9?9@ A4 E4@BEFBSF9?PAB9 
<;GK9A<9, E B5EG:89A<9@ EBBF69FEF6GRM<I 6BCDBEB6 A4 CD4>F<K9E><I ;4ASF<SI. 

�45BD4FBDAB9 
;4ASF<9 

�45BD4FBDAO9 D45BFO A4CD46?9AO A4 ;4>D9C?9A<9 <;GK9AAB7B @4F9D<4?4, 4 F4>:9 8?S 
>BAFDB?S CD9CB8464F9?9@ EF9C9A< CB87BFB6?9AABEF< EFG89AFB6 CB <;GK49@B= 8<EJ<C?<A9.  
"5GK4RM<=ES 8B?:9A 7BFB6<FPES > ?45BD4FBDAO@ ;4ASF<S@: CDBD454FO64FP @4F9D<4? 
@9FB8<K9E><I G>4;4A<=, 7BFB6<FP BFK9F, 4 F4>:9 7BFB6<FPES > ;4M<F9 ?45BD4FBDAOI D45BF, 
EB7?4EAB 6BCDBE4@ EBBF69FEF6GRM<I @9FB8<K9E><I G>4;4A<=. 

%4@BEFBSF9?P
A4S D45BF4 

%4@BEFBSF9?PA4S D45BF4 B5GK4RM97BES S6?S9FES BEAB6AO@ ED98EF6B@ B6?489A<S GK95AO@ 
@4F9D<4?B@ 6B 6D9@S, E6B5B8AB9 BF B5S;4F9?PAOI GK95AOI ;4ASF<=. %4@BEFBSF9?PA4S D45BF4 
B5GK4RM97BES A48 GE6B9A<9@ GK95AB7B @4F9D<4?4 @B:9F 6OCB?ASFPES 6 5<5?<BF9>9, 
4G8<FBD<SI 8?S E4@BEFBSF9?PAB= D45BFO, 4 F4>:9 6 8B@4LA<I GE?B6<SI. 'K95AO= @4F9D<4? 
GK95AB= 8<EJ<C?<AO, CD98GE@BFD9AAO= D45BK<@ GK95AO@ C?4AB@ 8?S GE6B9A<S B5GK4RM<@ES 
6 CDBJ9EE9 E4@BEFBSF9?PAB= D45BFO, 6OABE<FES A4 <FB7B6O= >BAFDB?P A4DS8G E GK95AO@ 
@4F9D<4?B@, >BFBDO= D4;D454FO64?ES CD< CDB6989A<< GK95AOI ;4ASF<=. 
%B89D:4A<9 E4@BEFBSF9?PAB= D45BFO B5GK4RM97BES BCD989?S9FES GK95AB= CDB7D4@@B= 
8<EJ<C?<AO, @9FB8<K9E><@< @4F9D<4?4@<, ;484A<S@< < G>4;4A<S@< CD9CB8464F9?S. 
%4@BEFBSF9?PA4S D45BF4 B5GK4RM<IES BEGM9EF6?S9FES 6 4G8<FBDAB= < 6A94G8<FBDAB= HBD@4I. 
%4@BEFBSF9?PA4S D45BF4 B5GK4RM<IES 6 4G8<FBDAB9 6D9@S @B:9F 6>?RK4FP: 
- 6OCB?A9A<9 >BAFDB?PAOI D45BF; 
- D9L9A<9 ;484K; 
- D45BFG EB ECD46BKAB= < @9FB8<K9E>B= ?<F9D4FGDB=; 
- D45BFG E ABD@4F<6AO@< CD46B6O@< 4>F4@<; 
- 6OEFGC?9A<S E 8B>?484@<, EBB5M9A<S@< A4 E9@<A4DE><I ;4ASF<SI; 
- ;4M<FG 6OCB?A9AAOI D45BF; 
- GK4EF<9 6 BC9D4F<6AB@ (F9>GM9@) BCDBE9 CB BF89?PAO@ F9@4@ <;GK49@B= 8<EJ<C?<AO; 
- GK4EF<9 6 EB59E98B64A<SI, 89?B6OI (DB?96OI) <7D4I, 8<E>GEE<SI, >DG7?OI EFB?4I, 
>BAH9D9AJ<SI; 
- GK4EF<9 6 F9EF<DB64A<< < 8D. 
%4@BEFBSF9?PA4S D45BF4 B5GK4RM<IES 6B 6A94G8<FBDAB9 6D9@S @B:9F EBEFBSFP <;: 
- CB6FBD9A<9 ?9>J<BAAB7B @4F9D<4?4; 
- CB87BFB6>< > E9@<A4D4@ (CD4>F<K9E><@ ;4ASF<S@); 
- <;GK9A<S GK95AB= < A4GKAB= ?<F9D4FGDO; 
- <;GK9A<S ABD@4F<6AOI CD46B6OI 4>FB6 (6 F.K. 6 Q?9>FDBAAOI 54;4I 84AAOI); 
- D9L9A<S ;484K, 6O84AAOI A4 CD4>F<K9E><I ;4ASF<SI; 
- CB87BFB6>< > >BAFDB?PAO@ D45BF4@, F9EF<DB64A<R < F.8.; 
- CB87BFB6>< > E9@<A4D4@ GEFAOI 8B>?48B6 (EBB5M9A<=); 
- CB87BFB6>< D9H9D4FB6, QEE9 < <AOI <A8<6<8G4?PAOI C<EP@9AAOI D45BF CB ;484A<R 
CD9CB8464F9?S; 
- 6OCB?A9A<S >GDEB6OI D45BF, CD98GE@BFD9AAOI GK95AO@ C?4AB@; 
- 6OCB?A9A<S 6OCGE>AOI >64?<H<>4J<BAAOI D45BF < 8D. 
- 6O89?9A<9 A4<5B?99 E?B:AOI < CDB5?9@AOI 6BCDBEB6 CB <;GK49@B= F9@9, CB?GK9A<9 
D4;NSEA9A<= < D9>B@9A84J<= CB 84AAO@ 6BCDBE4@ E CD9CB8464F9?S@< >4H98DO A4 <I 
9:9A989?PAOI >BAEG?PF4J<SI. 



 

- CDB6989A<9 E4@B>BAFDB?S CGF9@ BF69FB6 A4 6BCDBEO F9>GM97B >BAFDB?S ;A4A<=, 
D9L9A<S CD98EF46?9AAOI 6 GK95AB-@9FB8<K9E><I @4F9D<4?4I >4H98DO ;484K, F9EFB6, A4C<E4A<S 
D9H9D4FB6 < QEE9 CB BF89?PAO@ 6BCDBE4@ <;GK49@B= F9@O 

�B@C?9>E GK95AB-@9FB8<K9E><I @4F9D<4?B6 CB 6E9@ 6<84@ GK95AB= 89SF9?PABEF<, CD98GE@BFD9AAO@ D45BK9= 

CDB7D4@@B= 8<EJ<C?<AO (@B8G?S), D4;@9M9A 6 Q?9>FDBAAB= <AHBD@4J<BAAB-B5D4;B64F9?PAB= ED989 �D�'#%, 
8BEFGCAB= B5GK4RM9@GES K9D9; 97B ?<KAO= >45<A9F. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

�<EF D97<EFD4J<< 8BCB?A9A<= < <;@9A9A<= D45BK9= CDB7D4@@O 8<EJ<C?<AO  

№ 
C/C 

+4EFP F9>EF4, CB8?9:46L97B 
<;@9A9A<R 6 8B>G@9AF9 "5M99 >B?<K9EF6B EFD4A<J "EAB64A<9 

8?S 6A9E9A<S 
<;@9A9A<S, 
№ 8B>G@9AF4 

�4F4 
№ D4;89?4 № 

CGA>F4 
№ 

CB8CGA>F4 
8B 6A9E9A<S 
<;@9A9A<= 

CBE?9 
6A9E9A<S 
<;@9A9A<= 

1 6 6.1 6.1.1 16 16 

#D<>4; D9>FBD4 
BF 31.05.2019 

№ 378-1 

31.05.2019 

2 6 6.1 6.1.2 16 16 

#D<>4; D9>FBD4 
BF 31.05.2019  

№ 378-1 

31.05.2019 

3 6 6.3 6.3.1 16 16 

#D<>4; D9>FBD4 
BF 31.05.2019  

№ 378-1 

31.05.2019 

4 6 6.3 6.3.3 16 16 

#D<>4; D9>FBD4 
BF 31.05.2019 

№ 378-1 

31.05.2019 

5 6 6.1 6.1.1 16 16 

#D<>4; D9>FBD4 
BF 08.05.2020  
№ 267-1 

08.05.2020 

6 6 6.1 6.1.2 16 16 

#D<>4; D9>FBD4 
BF 08.05.2020  
№ 267-1 
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5. �EE?98B64A<9 C9D9IB8AB7B CDBJ9EE4 6 ?<A9=AB= RC-J9C<. 
6. �EE?98B64A<9 RC < RL J9C9= 6 C9D9IB8AB@ D9:<@9. 
7. #D<AJ<C 89=EF6<S FD4AEHBD@4FBD4.  
8. �?4EE<H<>4J<S FD4AEHBD@4FBDB6. #4D4@9FDO < I4D4>F9D<EF<><. #D<@9A9A<9 6 
Q?9>FD<K9E><I J9CSI.  

9. %C9J<4?PAO9 FD4AEHBD@4FBDO 

10. �EE?98B64A<9 FD4AEHBD@4FBD4. 
11. $4EK9F BEAB6AOI I4D4>F9D<EF<> FD4AEHBD@4FBDB6. 
12. �?4EE<H<>4J<S 6D4M4RM<IES Q?9>FD<K9E><I @4L<A.  
13. �D4M4RM<9ES Q?9>FD<K9E><9 @4L<AO CBEFBSAAB7B FB>4. #D<@9A9A<9 6 
Q?9>FDBF9IA<K9E><I E<EF9@4I < GEF4AB6>4I. 

14. �?4EE<H<>4J<S 6D4M4RM<IES Q?9>FD<K9E><I @4L<A. �D4M4RM<9ES Q?9>FD<K9E><9 
@4L<AO C9D9@9AAB7B FB>4. #D<@9A9A<9 6 Q?9>FDBF9IA<K9E><I E<EF9@4I < 
GEF4AB6>4I. 

15. $4EK9F C4D4@9FDB6 < I4D4>F9D<EF<> 6D4M4RM<IES Q?9>FD<K9E><I @4L<A. 
16. �EE?98B64A<9 I4D4>F9D<EF<> 86<74F9?S CBEFBSAAB7B FB>4. 



 

17. %FDG>FGDA4S EI9@4 Q?9>FDBCD<6B84. �6FB@4F<;4J<S Q?9>FDBCD<6B8B6. 
18. "EAB6O <;@9D<F9?PAB= F9IA<><. �?4EE<H<>4J<S < @9FB8O BJ9A>< CB7D9LABEF< 
ED98EF6 <;@9D9A<=.  
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20. $4EK9F C4D4@9FDB6 <;@9D9A<= 6 J9CSI CBEFBSAAB7B < C9D9@9AAB7B FB>B6. 
#D<@9A9A<9 6 CD4>F<K9E>B= 89SF9?PABEF<. 

21. �;@9D9A<9 @BMABEF< 6 FD9IH4;AOI J9CSI. 
22. �;@9D9A<S 6 J9CSI CBEFBSAAB7B < C9D9@9AAB7B FB>B6. #D<@9A9A<9 6 CD4>F<K9E>B= 
89SF9?PABEF<. 
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CD<5BDB6. 

24. %I9@O < >4E>48O, CBEFDB9AAO9 A4 CD<5BD4I. !4;A4K9A<9 Q?9>FDBAAOI EI9@. 
#D<@9A9A<9 6 Q?9>FDBF9IA<K9E><I E<EF9@4I < GEFDB=EF64I. 

25. $4EK9F FD4A;<EFBDAB7B >4E>484. 
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Q?9>FDBF9IA<K9E><I E<EF9@4I. 
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1. �4> <;@9AS9FES >BQHH<J<9AF H4;O 6OEB>BK4EFBFAB7B H<?PFD4, EBEFBSM97B <; 
K<EFB D94>F<6AOI EBCDBF<6?9A<=, CD< <;@9A9A<< G7?B6B= K4EFBFO BF AG?S 8B 
59E>BA9KABEF<?  

2. �?S >4><I EI9@ < >4> @B7GF 5OFP BCD989?9AO D9;BA4AEAO9 G7?B6O9 K4EFBFO &- < 
#-B5D4;AOI H<?PFDB6, 9E?< <;69EFAO 69?<K<AO <A8G>F<6ABEF< < 9@>BEF9=, 6IB8SM<I 6 
EI9@G H<?PFDB6?  

3. "CD989?<F9 >BQHH<J<9AF ;4FGI4A<S B8AB7B K9FOD9ICB?REA<>4, 9E?< 
>BQHH<J<9AF ;4FGI4A<S α >4E>48AB7B EB98<A9A<S 86GI B8<A4>B6OI K9FOD9ICB?REA<>B6 6 
D9:<@9 EB7?4EB64AAB= A47DG;>< D469A 3,6 !C. 

4. %HBD@G?<DG=F9 BCD989?9A<9 CBASF<S 89=EF6GRM97B A9E<AGEB<84?PAB7B 
C9D<B8<K9E>B7B FB>4.  

5. #D<698<F9 6OD4:9A<9 8?S 89=EF6GRM97B A9E<AGEB<84?PAB7B C9D<B8<K9E>B7B 
FB>4 K9D9; 89=EF6GRM<9 ;A4K9A<S 74D@BA<> FB>4.  

6. !4C<L<F9 6OD4:9A<9 8?S 4>F<6AB= @BMABEF< A9E<AGEB<84?PAB7B 
C9D<B8<K9E>B7B FB>4 K9D9; 4>F<6AO9 @BMABEF< 74D@BA<>. 
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1. "COFAO@ CGF9@ 5O? CB?GK9A GK4EFB> ;46<E<@BEF< FB>4 I 6 4>F<6AB@ 
86GICB?REA<>9 BF A4CDS:9A<S U A4 6IB89 QFB7B 86GICB?REA<>4. "CD989?<FP C4D4@9FDO 
EI9@O ;4@9M9A<S QFB7B 86GICB?REA<>4 8?S EI9@O: 4) E <EFBKA<>B@ Q8E; 5) E <EFBKA<>B@ 
FB>4. 

 
 



 

2. �;69EFAO FB> < A4CDS:9A<9 A4 6IB89 C4EE<6AB7B 86GICB?REA<>4. 
"CD989?<F9 4>F<6AGR, D94>F<6AGR < CB?AGR @BMABEF< 6 J9C<. i= 2 sin(ωt), �, u= 200 2 

sin(ωt+60), �. 

 
 

3. �4A4 ?<A<S 59; CBF9DP: Zc = 100 "@; H = 2,09 D48/@; f = 108 �J; l = 70 c@. 
"CD989?<F9 6IB8AB9 EBCDBF<6?9A<9 ?<A<< 6 D9:<@4I IB?BEFB7B IB84 < >BDBF>B7B 
;4@O>4A<S. 

4. #B859D<F9 <A8G>F<6ABEFP H<?PFD4 F4>, KFB5O K4EFBF4 ED9;4 5O?4 D46A4 fc=4 >�J. 
�@>BEFP >BA89AE4FBDB6 - 0,02 @>(. 
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@9DBCD<SF<= < CDBJ98GD BJ9A<64A<S D9;G?PF4FB6 B5GK9A<S E CB@BMPR EC?4A<DB64AAOI 
BJ9ABKAOI ED98EF6 6 EBBF69FEF6<< E D45BK9= CDB7D4@@B= 8<EJ<C?<AO. 

 

!4<@9AB64A<9 
BJ9ABKAB7B 
ED98EF64 

"C<E4A<S CDBJ98GDO CDB6989A<S >BAFDB?PAB-BJ9ABKAB7B @9DBCD<SF<S 
< CDBJ98GDO BJ9A<64A<S D9;G?PF4FB6 B5GK9A<S 

�BAFDB?PA4S D45BF4 
(�$) 

�BAFDB?PAO9 D45BFO, CD98GE@BFD9AAO9 D45BK9= CDB7D4@@B= 8<EJ<C?<AO, 
6OCB?ASRFES B5GK4RM<@<ES ;4BKAB= HBD@O B5GK9A<S CD< CB87BFB6>9 > E9EE<<.  
�BAFDB?PAO9 D45BFO, CD98GE@BFD9AAO9 D45BK9= CDB7D4@@B= 8<EJ<C?<AO. 
�4D<4AFB6 �$ CB F9@9 A9 @9A99 86GI. �B 6D9@S 6OCB?A9A<S �$ B5GK4RM<9ES 
@B7GF CB?P;B64FPES GK95A<>4@<, ECD46BKA<>4@<, >BAEC9>F4@< ?9>J<=, D9EGDE4@< 
�AF9DA9F  

&9EF  

&9EF<DB64A<9 CDB6B8<FES CB D9;G?PF4F4@ BE6B9A<S D4;89?B6 8<EJ<C?<AO 6B 
6D9@S CD4>F<K9E><I ;4ASF<=. �B 6D9@S CDB6989A<S F9EF<DB64A<S CB?P;B64FPES 
GK95A<>4@<, ECD46BKA<>4@<, >BAEC9>F4@< ?9>J<=, F9FD48S@< 8?S CD4>F<K9E><I 
;4ASF<= A9 D4;D9L9AB. #D9CB8464F9?P A4 CD4>F<K9E>B@ ;4ASF<<, 
CD98L9EF6GRM9@ ;4ASF<R CDB6989A<S F9EF4, 8B6B8<F 8B B5GK4RM<IES: F9@O, 
>B?<K9EF6B ;484A<= 6 F9EF9, 6D9@S 6OCB?A9A<S. $9;G?PF4FO F9EF<DB64A<S 6<8AO 
B5GK4RM9@GES A4 >B@CPRF9D9 ED4;G CBE?9 CDBIB:89A<S F9EF4. 

�4M<F4 ?45BD4FBDAB= 
D45BFO  

%D98EF6B, CB;6B?SRM99 BJ9A<FP G@9A<9 B5GK4RM97BES C<EP@9AAB <;?474FP EGFP 
CBEF46?9AAB= ;484K<, E4@BEFBSF9?PAB CD<@9ASFP EF4A84DFAO9 @9FB8O D9L9A<S 
CBEF46?9AAB= ;484K< E <ECB?P;B64A<9@ <@9RM9=ES ?45BD4FBDAB= 54;O, 
CDB6B8<FP 4A4?<; CB?GK9AAB7B D9;G?PF4F4 D45BFO.  B:9F 5OFP <ECB?P;B64AB 8?S 
BJ9A>< G@9A<=, A46O>B6 < (<?<) BCOF4 89SF9?PABEF< B5GK4RM<IES.  

%B59E98B64A<9 

%D98EF6B >BAFDB?S A4 CD4>F<K9E>B@ (E9@<A4DE>B@) ;4ASF<<, BD74A<;B64AAB9 >4> 
EC9J<4?PA4S 59E984 CD9CB8464F9?S E B5GK4RM<@ES A4 F9@O, E6S;4AAO9 E 
<;GK49@B= 8<EJ<C?<AB= < D4EEK<F4AAB9 A4 6OSEA9A<9 B5N9@4 ;A4A<= 
B5GK4RM97BES CB BCD989?9AAB@G D4;89?G, F9@9, CDB5?9@9 < F.C.  B:9F 5OFP 
<ECB?P;B64AB 8?S BJ9A>< ;A4A<= B5GK4RM<IES 

 

 

"C<E4A<9 CDBJ98GD CDB6989A<S CDB@9:GFBKAB= 4FF9EF4J<< 6 HBD@9 ;4K9F4 < 
BJ9A<64A<S D9;G?PF4FB6 B5GK9A<S  

#D< CDB6989A<< CDB@9:GFBKAB= 4FF9EF4J<< 6 HBD@9 ;4K9F4 CD9CB8464F9?P @B:9F 
6BECB?P;B64FPES D9;G?PF4F4@< F9>GM97B >BAFDB?S GEC9649@BEF< 6 F9K9A<9 E9@9EFD4. 
"J9ABKAO9 ED98EF64 < F<CB6O9 >BAFDB?PAO9 ;484A<S, <ECB?P;G9@O9 CD< F9>GM9@ 
>BAFDB?9, CB;6B?SRF BJ9A<FP ;A4A<S, G@9A<S < 6?489A<S A46O>4@</BCOFB@ 89SF9?PABEF< 
B5GK4RM<IES CD< BE6B9A<< 8<EJ<C?<AO. % J9?PR <ECB?P;B64A<S D9;G?PF4FB6 F9>GM97B 
>BAFDB?S GEC9649@BEF<, CD9CB8464F9?P CB8EK<FO649F ED98ARR BJ9A>G GDB6AS 
EHBD@<DB64AABEF< >B@C9F9AJ<= B5GK4RM97BES (EG@@4 BJ9AB>, CB?GK9AAOI 
B5GK4RM<@ES, 89?<FES A4 K<E?B BJ9AB>).  

 

 

 

 

 

 

 



 

,>4?4 < >D<F9D<< BJ9A<64A<S GDB6AS EHBD@<DB64AABEF< >B@C9F9AJ<= 6 D9;G?PF4F9 
<;GK9A<S 8<EJ<C?<AO CD< CDB6989A<< CDB@9:GFBKAB= 4FF9EF4J<< 6 HBD@9 ;4K9F4 CB 

D9;G?PF4F4@ F9>GM97B >BAFDB?S  
(59; 8BCB?A<F9?PAB7B 4FF9EF4J<BAAB7B <ECOF4A<S) 

 

%D98ASS BJ9A>4 GDB6AS EHBD@<DB64AABEF< >B@C9F9AJ<= 

CB D9;G?PF4F4@ F9>GM97B >BAFDB?S "J9A>4 

"J9A>4 A9 @9A99 3,0 < A9F A< B8AB= A9G8B6?9F6BD<F9?PAB= BJ9A>< 
CB F9>GM9@G >BAFDB?R 

«;4KF9AB» 

"J9A>4 @9A99 3,0 <?< CB?GK9A4 IBFS 5O B8A4 
A9G8B6?9F6BD<F9?PA4S BJ9A>4 CB F9>GM9@G >BAFDB?R 

«A9 ;4KF9AB» 

 

�E?< BJ9A>4 GDB6AS EHBD@<DB64AABEF< >B@C9F9AJ<= B5GK4RM97BES A9 
EBBF69FEF6G9F >D<F9D<S@ CB?GK9A<S ;4K9F4 59; 8BCB?A<F9?PAB7B 4FF9EF4J<BAAB7B 
<ECOF4A<S, FB CDB@9:GFBKA4S 4FF9EF4J<S 6 HBD@9 ;4K9F4 CDB6B8<FES 6 HBD@9 
EB59E98B64A<S CB C9D9KAR F9BD9F<K9E><I 6BCDBEB6 < F<CB6OI CD4>F<K9E><I ;484K (A9 
5B?99 86GI F9BD9F<K9E><I < 86GI CD4>F<K9E><I). #DB@9:GFBKA4S 4FF9EF4J<S 6 HBD@9 
;4K9F4 E CDB6989A<9@ 4FF9EF4J<BAAB7B <ECOF4A<S 6 HBD@9 EB59E98B64A<S CDBIB8<F A4 
CBE?98A9@ ;4ASF<< CB 8<EJ<C?<A9.  

#DB@9:GFBKA4S 4FF9EF4J<S 6 HBD@9 Q>;4@9A4 CDB6B8<FES CGF9@ GEFAB7B 
EB59E98B64A<S CB 5<?9F4@. �<?9FO EBEF46?9AO F4><@ B5D4;B@, KFB >4:8O= <; A<I 
6>?RK49F 6 E95S F9BD9F<K9E><9 6BCDBEO < CD4>F<K9E><9 ;484A<S.  

�<?9F EB89D:<F FD< ;484A<S: 864 F9BD9F<K9E><I 6BCDBE4 8?S BJ9A>< ;A4A<= < 
G@9A<=. &9BD9F<K9E><9 6BCDBEO 6O5<D4RFES <; C9D9KAS 6BCDBEB6 > Q>;4@9AG. "8AB 
CD4>F<K9E>B9 ;484A<9 8?S BJ9A>< G@9A<= (6O5<D49FES <; C9D9KAS F<CB6OI CDBEFOI 
CD4>F<K9E><I ;484A<= > Q>;4@9AG); FD9FP9 - CD4>F<K9E>B9 ;484A<9 8?S BJ9A>< A46O>B6 < 
(<?<) BCOF4 89SF9?PABEF< (6O5<D4RFES <; C9D9KAS F<CB6OI CD4>F<K9E><I ;484A<= > 
Q>;4@9AG).  

$4ECD989?9A<9 F9BD9F<K9E><I 6BCDBEB6 < CD4>F<K9E><I ;484A<= CB 
Q>;4@9A4J<BAAO@ 5<?9F4@ A4IB8<FES 6 ;4>DOFB@ 8?S B5GK4RM<IES 8BEFGC9. 
$4;D45BF4AAO= >B@C?9>F 5<?9FB6 (25-30 5<?9FB6) A9 6OEF46?S9FES 6 Q?9>FDBAAGR 
<AHBD@4J<BAAB-B5D4;B64F9?PAGR ED98G �45��& �D�'#%, 4 ID4A<FES A4 >4H98D9-
D4;D45BFK<>9 ("% A4 5G@4:AB@ ABE<F9?9 6 EBEF469 ("% CB 8<EJ<C?<A9.  

!4 Q>;4@9A9 B5GK4RM<=ES 59D9F 5<?9F, 8?S CB87BFB6>< BF69F4 A4 Q>;4@9A4J<BAAO= 
5<?9F B5GK4RM9@GES BF6B8<FES 6D9@S 6 CD989?4I 45 @<AGF. � CDBJ9EE9 BF69F4 
B5GK4RM97BES A4 6BCDBEO < ;484A<S 5<?9F4, CD9CB8464F9?P @B:9F ;48464FP 
8BCB?A<F9?PAO9 6BCDBEO.  

�4:8O= 6BCDBE/;484A<9 5<?9F4 BJ9A<649FES CB K9FOD9I54??PAB= E<EF9@9, 4 84?99 
6OK<E?S9FES ED98A99 4D<H@9F<K9E>B9 BJ9AB>, CB?GK9AAOI ;4 >4:8O= 6BCDBE/;484A<9. 
%D98A99 4D<H@9F<K9E>B9 BJ9AB> B>DG7?S9FES 8B J9?B7B CB CD46<?4@ B>DG7?9A<S. 
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1. �D4M4RM<9ES Q?9>FD<K9E><9 @4L<AO CBEFBSAAB7B FB>4. #D<@9A9A<9 6 
Q?9>FDBF9IA<K9E><I E<EF9@4I < GEF4AB6>4I. 

 

2. %HBD@G?<DG=F9 ;4>BAO >B@@GF4J<< < B5NSEA<F9 <I H<;<K9E><= E@OE?.  
 

3. �?S ;484AAB= EI9@O D9L<F9 ;484KG @9FB8B@ >BAFGDAOI FB>B6 
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