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�B;@GM9A<S A4 "' BFEGFEF6GRF �4D<4AF �484AAB9 ;A4K9A<9 
x0 

3 0,3125ý x x u  

3 0,35ý x x u  

3 0,4125ý x x u  

3 0,5ý x x u  

1 

2 

3 

4 

±0,05 

±0,1 

±0,15 

±0,2 

3 0,3125ý ûx x u  

3 0,35ý ûx x u  

3 0,4125ý ûx x u  

3 0,5ý ûx x u  

5 

6 

7 

8 

±0,05 

±0,1 

±0,15 

±0,2 

2 0,2ý ûx x u  

2 0,3ý ûx x u  

2 0,4ý ûx x u  

9 

10 

11 

±0,1 

±0,15 

±0,2 



2 0,44ý ûx x u  12 ±0,22 

2. #BEFDB<FP >D<6O9 C9D9IB8AB7B CDBJ9EE4 ø ù0x t  < GCD46?9A<S ø ù0u t , CD< ;484AAB@ BF>?BA9-
A<< A4K4?PAOI GE?B6<= 0x . 

3. "CD989?<FP 6D9@S C9D9IB8AB7B CDBJ9EE4 T  <; GE?B6<S ø ù 00,05ýx T x . 

�484A<9III. 

�?7BD<F@ E<AF9;4 >BAFGD4 484CF4J<< 

#D< Q>EC?G4F4J<< "' 6 GE?B6<SI 89=EF6GRM<I 6B;@GM9A<= C4D4@9FDO B5N9>F4 < BEAB6AB7B 
>BAFGD4 GCD46?9A<S @9ASRFES. �89AF<H<>4J<S C4D4@9FDB6 CDBJ9EE4 < 484CF4J<S A4EFDB9> D9-
7G?SFBD4 CDB6B8<FES CB <;@9D9AAO@ ;A4K9A<S@ HGA>J<< EBEFBSA<S B5N9>F4, B59EC9K<64S 
GEFB=K<6BEFP E<EF9@O GCD46?9A<S < 6OCB?A9A<9 B7D4A<K9A<= A4 CB>4;4F9?< >4K9EF64. 
#D< 6B;@GM9A<< A4 "' <;@9ASFES C4D4@9FDO GD46A9A<S EBEFBSA<S (a < b) <, EBBF69FEF69AAB, 
@9AS9FES GCD46?9A<9 < >BQHH<J<9AF CDBCBDJ<BA4?PABEF< D97G?SFBD4. 
�6989@ C4D4@9FD 484CF4J<< E<EF9@O GCD46?9A<S m < CD<@9@ ;4>BA GCD46?9A<S ý u kx , 789 

2 1ýk m A Aѓ . 

1. #B <;@9D9AAB@G ;A4K9A<R BF>?BA9A<S x0 A4=F< C4D4@9FD 484CF4J<< m: 

ø ù2 2

0 1 2 12ý x m A mb A A a  ; 

ø ù2 2

0 1 2 12 0  ýx m A mb A A a . 

#B8EF46<@ 6 GD46A9A<9 ;A4K9A<9 b: 

2 2 0
0 1 2 1

2 1 0

3
2 0

ö öû
  ý÷ ÷÷ ÷

ø ø

T a
x m A m A A a

A AT m
; 

2 2 0
0 1

0

3
2 0

ö öû
  ý÷ ÷

ø ø

T a
x m A a

T
; 

2 01

2

0 0

32 ö öû
ý ÷ ÷

ø ø

T aA
m a

x T
; 

0
1

0 0

31
2

ö öû
ý ÷ ÷

ø ø

T a
m A a

x T
. 

&45?<J4 2. �4D<4AFO ;484A<=. 

�
4D
<4
AF

 �;@9D9A-
AB9 BF-
>?BA9A<9 
±x0 

'D46A9A<9 
EBEFBSA<S 
CDBJ9EE4 CD< 
6B;@GM9A<< 
A4 "' 

#4D4@9FDO 
@B89?< 6 
GD46A9A<< 
CBE?9 484C-
F4J<< b, a 

#4D4-
@9FD 
484CF4-
J<< m 

'CD46?9-
A<9 CDB-
J9EEB@ 

#B>4;4F9?< >4K9EF64 

1

1

( )J u

A
 1

2

( )J u

A
 

1 

2 

3 

4 

0,05 

0,1 

0,15 

0,2 

3ý x x bu  

3ý x x bu  

3ý x x bu  

3ý x x bu  

  
2

0

1

ý
A

u m x
A

   

5 

6 

7 

8 

0,05 

0,1 

0,15 

0,2 

3ý ûx x bu  

3ý ûx x bu  

3ý ûx x bu  

3ý ûx x bu  

  
2

0

1

ý 
A

u m x
A

   

9 

10 

11 

12 

0,05 

0,1 

0,15 

0,2 

0,2ý ûx ax u  

0,3ý ûx ax u  

0,4ý ûx ax u  

0,5ý ûx ax u  

  0

2
ý 

amx
u

b
   



 

� 64D<4AF4I ;484A<S 9-12 A9B5IB8<@B A4=F< C4D4@9FD @B89?< a < 484CF4J<< m CD< GCD46?9-

A<< 
0

2
ý 

amx
u

b
 4A4?B7<KAB ECBEB5G <;?B:9AAB@G 6OL9. 

2. �4C<E4FP ;4>BA GCD46?9A<S 6 484CF<6AB= E<EF9@9 < CB?GK<FP >BQHH<J<9AF GE<?9A<S D97G-
?SFBD4. 
3. #BEFDB<FP C9D9IB8AO9 CDBJ9EEO 6 E<EF9@9 GCD46?9A<S ø ù0x t , ø ù0u t  < ED46A<FP <I E CDB-
J9EE4@< 6 E<EF9@9 59; 6B;@GM9A<=. 

 

�D<F9D<< BJ9A><  
#D< BJ9A>9 D9;G?PF4FB6 6OCB?A9A<S >BAFDB?PAB= D45BFO 6 D4@>4I �1.�.14 «"CF<@4?P-

AO9 < 484CF<6AO9 E<EF9@O GCD46?9A<S» <ECB?P;G9FES D9=F<A7B64S E<EF9@4. 
%B7?4EAB D9=F<A7B6B= E<EF9@9 BJ9A>4 D9;G?PF4FB6 6OCB?A9A<S >BAFDB?PAB= D45BFO 

HBD@<DG9F F9>GM<= D9=F<A7 F9>R .  4>E<@4?PAB9 ;A4K9A<9 BJ9A>< >BAFDB?PAB= D45BFO D46AB 
45 5. �BAFDB?PAB= D45BF4 EK<F49FES E84AAB=, 9E?< EFG89AF CB?GK<? ;4 A99 A9 @9A99 – 30 5. 
�D<F9D<< BJ9A>< CD98EF46?9AO 6 F45?. 

�D<F9D<< BJ9A>< �B?<K9EF6B 54??B6  
�BDD9>FABEFP D94?<;4J<< @9FB8<>< D4EK9F4 5-9 

�BDD9>FABEFP EBEF46?9A<S GD46A9A<= 5-8 

#D46<?PABEFP 4?7BD<F@4 D4EK9F4, 5?B>-EI9@4 D4EK9F4 5-8 

#DB7D4@@A4S D94?<;4J<S 4?7BD<F@B6 5-8 

"HBD@?9A<9 BFK9F4 5-6 

%6B96D9@9AABEFP E84K< >BAFDB?PAB= D45BFO 5-6 

�&"�" 30-45 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 <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» 

 

(4>G?PF9F ИAHBD@4J<BAAOI F9IAB?B7<= 

К4H98D4 ИAHBD@4J<BAAOI E<EF9@ < F9IAB?B7<= 

 
!4CD46?9A<9 CB87BFB6><: 15.03.04 �6FB@4F<;4J<S F9IAB?B7<K9E><I CDBJ9EEB6 < CDB<;6B8EF6 
#DBH<?P: �6FB@4F<;4J<S F9IAB?B7<K9E><I CDBJ9EEB6 < CDB<;6B8EF6 (CB BFD4E?S@) 
 

CB 8<EJ<C?<A9 �1.�.14 «"CF<@4?PAO9 < 484CF<6AO9 E<EF9@O GCD46?9A<S» 
 

�B@C?9>F F9EFB6OI ;484A<= 

�4D<4AF №1 

    

'4EFP I. �484A<9 E 6O5BDB@ A9E>B?P><I 69DAOI BF69FB6 

 

И; CD98?B:9AAOI 64D<4AFB6 BF69FB6 6O59D<F9 A9E>B?P>B 69DAOI. 
 

1.1. �4><9 <; A<:9CD<6989AAOI 89=EF6<= S6?SRFES BEAB6AO@< QF4C4@< CD<ASF<S D9L9A<=: 
1) BCD989?9A<9 J9?< D9L9A<S; 
2) BCD989?9A<9 6B;@B:AOI 64D<4AFB6 D9L9A<S CDB5?9@O; 
3) BCD989?9A<9 6B;@B:AOI <EIB8B6 >4:8B7B D9L9A<S; 
4) BCF<@<;4J<S E>4?SDAOI >D<F9D<96 CBE?9 66989A<S 8?S A<I CD<BD<F9FB6;  
5) 6O5BD A4<?GKL97B D9L9A<S A4 BEAB69 CBEF46?9AAB= J9?<. 

1.2. '>4:<F9 >4><9 <; CD98EF46?9AAOI E<EF9@ BFABESFES > 484CF<6AO@ E<EF9@4@ GCD46?9A<S: 
1) E4@BBD74A<;GRM<9ES;  
2) E?B:AO9; 
3) E4@BA4EFD4<64RM<9ES;  
4) 7B?BAB@AO9; 
5) A97B?BAB@AO9. 

1.3. '>4:<F9, >4><9 <; CD98EF46?9AAOI ;484K BFABESFES > @AB7B>D<F9D<4?PAO@ ;484K4@ F9B-
D<< CD<ASF<S D9L9A<=: 

1) ;484K4 E<AF9;4 E?B:AOI F9IA<K9E><I E<EF9@;  
2) BEAB6A4S ;484K4 GCD46?9A<S; 
3) BCF<@<;4J<BAA4S ;484K4;  
4) ;484K4 69>FBDAB= BCF<@<;4J<<; 
5) ;484K4 D4EK9F4 64D<4J<< HGA>J<BA4?4. 

1.4. ->6<64?9AFAB9 CD9B5D4;B64A<9 BEAB6AB= ;484K< GCD46?9A<S CD98CB?4749F: 
1) 66989A<9 59;D4;@9DAOI HGA>J<BA4?B6;  
2) D4EK9F HGA>J<< �4@<?PFBA4; 
3) CBEFDB9A<9 EFD4F97<< GCD46?9A<S;  
4) CB?GK9A<9 B8ABEFBDBAA<I B7D4A<K9A<= A4 HGA>J<BA4?O; 
5) EBEF46?9A<9 HGA>J<< �47D4A:4. 

1.5. �484K4 4?7BD<F@4 484CF4J<< E6B8<FES >: 
1) A4EFDB=>9 >BQHH<J<9AF4 D97G?SFBD4;  
2) GEFD4A9A<R D4EEB7?4EB64A<S @9:8G @B89?PR < B5N9>FB@ GCD46?9A<S; 
3) D4EK9FG 6IB8AOI C4D4@9FDB6 B5N9>F4;  
4) BCD989?9A<R Q>EFD9@G@4 HGA>J<<; 



5) D4EK9FG 7D48<9AF4 HGA>J<<. 
1.6. #9D9K<E?<F9 @9FB8O A9?<A9=AB7B CDB7D4@@<DB64A<S: 

1) 7D48<9AFAO9 @9FB8O;  
2) E<@C?9>EAO= @9FB8; 
3) @9FB8O E?GK4=AB7B CB<E>4;  
4) 59;7D48<9AFAO9 @9FB8O 89F9D@<A<DB64AAB7B CB<E>4; 
5) @9FB8O 64D<4J<BAAB7B <EK<E?9A<S. 

1.7. *9?P 484CF<6AB7B GCD46?9A<S ;4C<EO649FES 6 6<89 B7D4A<K9A<= A4 BF>?BA9A<9 CB>4;4F9-
?9= >4K9EF64: 

1) ó ;  

2) 


ó
0

Axdt ; 

3) kyx ý ;  

4) uyx ûý ; 

5) uyx ý . 

1.8. �4><9 <; CD<6989AAOI @9FB8B6 A9?<A9=AB7B CDB7D4@@<DB64A<S BEAB64AO A4 D4EK9F9 7D4-
8<9AF4 HGA>J<<: 

1) @9FB8 E?GK4=AB7B CB<E>4;  
2) 7D48<9AFAO= @9FB8; 
3) @9FB8 E>4A<DB64A<S;  
4) @9FB8 A4<E>BD9=L97B ECGE>4; 
5) @9FB8 E>4A<DB64A<S E C9D9@9AAO@ L47B@. 

1.9. � ;484K4I 8<A4@<K9E>B7B CDB7D4@@<DB64A<S B5N9>FB@ <EE?98B64A<S S6?SRFES: 
1) @AB7BEF48<=AO= CDBJ9EEO, 6 >4K9EF69 EF48<= >BFBDOI D4EE@4FD<64RFES BF89?PAO9 4C-
C4D4FO;  

2) B8ABEF48<=AO9 CDBJ9EEO; 
3) E?B:AO9 E<EF9@O;  
4) @AB7BEF48<=AO= CDBJ9EEO, 6 >4K9EF69 EF48<= >BFBDOI 6OEFGC4RF 6D9@9AAO9 BFD9;><; 
5) CDBEFO9 E<EF9@O. 

1.10. !4;B6<F9 @9FB8O E<AF9;4 484CF<6AOI E<EF9@: 

1) @9FB8 <A64D<4AFABEF<;  

2) @9FB8 @B84?PAB7B GCD46?9A<S; 
3) BCF<@4?PAO= E<AF9;;  
4) @9FB8 ?<A9=AB7B CDB7D4@@<DB64A<S; 
5) 64D<4J<BAAB9 <EK<E?9A<9. 

 

'4EFP II. �484A<9 E 6O5BDB@ B8AB7B 69DAB7B BF69F4 

 

�; CD98?B:9AAOI 64D<4AFB6 BF69FB6 6O59D<F9 FB?P>B B8<A 69DAO= 64D<4AF. 

2.1. �?4EE<K9E>4S ;484K4 BCF<@<;4J<<: 
1) <@99F B8<A >D<F9D<= BCF<@4?PABEF<;  
2) <@99F 864 >D<F9D<S BCF<@4?PABEF<; 
3) <@99F @AB:9EF6B >D<F9D<96 BCF<@4?PABEF<; 
4) A9 <@99F >D<F9D<96 BCF<@4?PABEF<. 

2.2. �?S E<AF9;4 4?7BD<F@B6 484CF4J<< <ECB?P;GRFES @9FB8O: 

1) 7D48<9AFAO9;  
2) A4 CD<@9A9A<9 HGA>J<< �SCGAB64; 
3) @9FB8O >BDD9?SJ<<; 

4) E<@C?9>EAO= @9FB8. 
2.3. (GA>J<S �SCGAB64 <@99F 6<8: 



1) ø ùt,xvv ý ; 

2) ø ùu,xf i

n

1i

iõ
ý

 ; 

3) 
i

j
n

1j

j
x

f




õ

ý

; 

4) 
dt

du

udt

dx

xdt

d




û



û





. 

2.4. 'E?B6<9 GEFB=K<6BEF< A9?<A9=AOI E<EF9@ GCD46?9A<S EB7?4EAB @9FB8G �SCGAB64 <@99F 
6<8: 

1) ø ù 0
t

v
,0t,xv ü



þ ; 

2) ø ù 0
t

v
,0t,xv ý



ý ; 

3) ø ù 0
t

v
,0t,xv þ



ü ; 

4) ø ù 0
t

v
,0t,xv þ



ý . 

2.5.  B8G?P 7D48<9AF4 HGA>J<< BCD989?S9FES E CB@BMPR 6OD4:9A<S: 

1) 

2

n

2

2

2

1 x

f
...

x

f

x

f
÷÷
ø

ö
÷÷
ø

ö



ûû÷÷
ø

ö
÷÷
ø

ö



û÷÷
ø

ö
÷÷
ø

ö



; 

2) ÷÷
ø

ö
÷÷
ø

ö









n21 x

f
,...,

x

f
,

x

f
; 

3) ø ù ø ù0,000 GxfGΔG,xΔxf ûû ; 

4) ø ù

0XXi

0

i
x

fεx

ý



 . 

2.6. �4>B= <; A<:9CD<6989AAOI @9FB8B6 S6?S9FES B8AB@9DAO@ @9FB8B@ 89F9D@<A<DB64AAB7B 
CB<E>4: 

1) 7D48<9AFAO= @9FB8; 
2) @9FB8  «;B?BFB7B E9K9A<S»; 
3) @9FB8 E?GK4=AOI A4CD46?9A<= E B5D4FAO@ L47B@; 
4) CD<AJ<C @4>E<@G@4. 

2.7. (GA>J<S �47D4A:4 CD< A4?<K<< m GD46A9A<= E6S;< <@99F 6<8: 

1) i

m

1i

i0 fλf õ
ý

û ; 

2) ø ùu,xf i

n

1i

iõ
ý

 ;  

3) 10 fλf û ;  

4) ø ùTxc i

n

1i

iõ
ý

. 

2.8. &<C<KAB= ;484K9= ?<A9=AB7B CDB7D4@@<DB64A<S S6?S9FES: 
1) ;484K4 CB<E>4 Q>EFD9@G@4 A9?<A9=AB= HGA>J<<;  
2) ;484K4 A4 GE?B6AO= Q>EFD9@G@;  
3) FD4AECBDFA4S ;484K4;  
4) 64D<4J<BAA4S ;484K4. 

2.9. �4=F9 BCD989?9A<9 HGA>J<BA4?4 



1) HGA>J<BA4? – QFB C9D9@9AA4S 69?<K<A4, >BFBD4S ;46<E<F BF 6O5BD4 HGA>J<< (<?< >D<-
6B=);  

2) HGA>J<BA4? – QFB CBEFBSAA4S 69?<K<A4;  
3) HGA>J<BA4? – QFB HGA>J<S;  
4) HGA>J<BA4? – QFB A9;46<E<@4S C9D9@9AA4S 69?<K<A4. 

2.10. 'D46A9A<9 @4F9D<4?PAB7B 54?4AE4 6 BF>?BA9A<S BF EF4J<BA4DAB7B EBEFBSA<S 8?S >G54 
>B?BAAO <@99F 6<8: 

1) V
dt

dh
B ý ;  

2) Vah
dt

dh
B ûý ;   

3) ah
dt

dh
ý ;   

4) buah
dt

dh
ûý . 

 

'4EFP III. �484A<9 A4 GCBDя8BK9A<9 BF69FB6 

 

'EF4AB6<F9 EBBF69FEF6<9 @9:8G D4;DB;A9AAO@< K4EFя@< GF69D:89A<я 

 

3.1. 'EF4AB6<F9 EBBF69FEF6<9 @9:8G A4<@9AB64A<9@ ;484K< < FD95B64A<S@, CD98NS6?S9@O@ > 
>D<F9D<S@: 
1) BEAB6A4S;484K4GCD46?9A<S 4) A9B5IB8<@B @4>E<@<;<DB64FP (@<A<@<;<DB64FP) ;A4K9A<9 B8AB-

7B >D<F9D<S 

2) BCF<@<;4J<BAA4S;484K4 5) A9B5IB8<@B @4>E<@<;<DB64FP (@<A<@<;<DB64FP) ;A4K9-
A<9 A9E>B?P><I >D<F9D<S 

3) ;484K469>FBDAB=BCF<@<;4J<< 6) A9B5IB8<@B B59EC9K<FP B7D4A<K9A<S, A4>?48O649@O9 A4 
>D<F9D<<, 6 6<89 A9D469AEF6  

3.2. 'EF4AB6<F9 CD<K<AAB-E?98EF69AAGR E6S;P: 
1) 9E?<   1umax� s

s
óý  4) FB BEAB6A4S ;484K4 GCD46?9A<S A9 <@99F D9-

L9A<S 

2) 9E?<   1umaxmin� s
su

0 þý  5) FB BEAB6A4S ;484K4 GCD46?9A<S <@99F D9L9A<9 

3) 9E?<   1umax� ks
s

óý , m,...,2,1k ý  6) FB BEAB6A4S ;484K4 GCD46?9A<S <@99F m D9L9-
A<= 

3.3. 'EF4AB6<F9 EBBF69FEF6<9 @9:8G D9;G?PF4FB@ < A9B5IB8<@O@<, 8BEF4FBKAO@< GE?B6<S@<: 
1) Q>EFD9@G@HGA>J<< 4) D469AEF6B AG?R C9D6B= CDB<;6B8AB= HGA>J<<, 6FBD4S CDB<;-

6B8A4S BFD<J4F9?PA4 

2) @4>E<@G@HGA>J<< 5) D469AEF6B AG?R C9D6B= CDB<;6B8AB= HGA>J<< 

3) @<A<@G@HGA>J<< 6) D469AEF6B AG?R C9D6B= CDB<;6B8AB= HGA>J<<, 6FBD4S CDB<;-
6B8A4S CB?B:<F9?PA4 

3.4. 'EF4AB6<F9 EBBF69FEF6<9 @9:8G @9FB8B@ < BEAB6AO@ CBASF<9@ @9FB84: 
1) @9FB8E>4A<DB64A<S 4) L47 «E9F><» 

2) @9FB8E?GK4=AB7BCB<E>4 5) 7D48<9AFHGA>J<< 

3) @9FB8A4<E>BD9=L97BECGE>4 6) CBE?98B64F9?PABEFPE?GK4=AOIK<E9? 

3.5. 'EF4AB6<F9 EBBF69FEF6<9 @9:8G BCD989?9A<9@ < @4F9@4F<K9E>B= HBD@B= ;4C<E<: 



1) >D<F9D<= 4) 1mnn,1m22,1m11,1m 2222
bxa...xaxa ûûûû ýûûû  

2) B7D4A<K9A<9F<C4D469AEF6B 5) 1nn1212111 bxa...xaxa óûûû  

3) B7D4A<K9A<9F<C4A9D469AEF6B 
6) õ

ý

ý
n

1j

jjxcR  
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'4EFP I. �484A<9 E 6O5BDB@ A9E>B?P><I 69DAOI BF69FB6 

 

И; CD98?B:9AAOI 64D<4AFB6 BF69FB6 6O59D<F9 A9E>B?P>B 69DAOI. 
1.1. '>4:<F9 B8AB@9DAO9 @9FB8O 89F9D@<A<DB64AAB7B CB<E>4 6 ;484K4I A9?<A9=AB7B CDB-
7D4@@<DB64A<S: 

1) E<@C?9>EAO= @9FB8; 
2) @9FB8  «;B?BFB7B E9K9A<S»; 
3) @9FB8 E?GK4=AOI A4CD46?9A<= E B5D4FAO@ L47B@; 
4) CD<AJ<C @4>E<@G@4: 
5) @9FB8 ?B>4?<;4J<< Q>EFD9@G@4. 

1.2. '>4:<F9 A9B5IB8<@B9 < 8BEF4FBKAB9 GE?B6<S @4>E<@G@4 HGA>J<<: 
1) CB?B:<F9?PAB9 ;A4K9A<9 C9D6B= CDB<;6B8AB= 6 FBK>9 Q>EFD9@G@4; 
2) D469AEF6B AG?R C9D6B= CDB<;6B8AB= HGA>J<< 6 FBK>9 Q>EFD9@G@4; 
3) D469AEF6B AG?R 6FBDB= CDB<;6B8AB= HGA>J<<; 
4) CB?B:<F9?PAB9 ;A4K9A<9 6FBDB= CDB<;6B8AB= 6 FBK>9 Q>EFD9@G@4; 
5) BFD<J4F9?PAB9 ;A4K9A<9 6FBDB= CDB<;6B8AB= 6 FBK>9 Q>EFD9@G@4. 

1.3. �D<F9D<= BCF<@4?PABEF< 6OD4:4RF 6 6<89 Q>BAB@<K9E>B= QHH9>F<6ABEF<, BJ9A>G >BFB-
DB= CDB<;6B8SF E GK9FB@ E?98GRM<I H4>FBDB6: 

1) CDB<;6B8<F9?PABEFP; 
2) B5N9@ >4C<F4?B6?B:9A<=; 
3) D9AF459?PABEFP; 
4) >4K9EF69AAO9 CB>4;4F9?< 6OCGE>49@B= CDB8G>J<<; 
5) Q>EC?G4F4J<BAAO9 ;4FD4FO. 

1.4. �?S BCD989?9A<S FBK9> Q>EFD9@G@4 HGA>J<< ø ùxf A9B5IB8<@B: 
1) EBEF46<FP CDB<;6B8AGR ø ùxf ò ; 

2) EBEF46<FP E<EF9@G EBCDS:9AAOI HGA>J<=; 
3) A4=F< ;A4K9A<S úx , CD< >BFBDOI ø ùxf ò  B5D4M49FES 6 AG?P, F.9. D9L<FP GD46A9A<9 

ø ù 0xf ýò ; 

4) D4EEK<F4FP @AB:<F9?< �47D4A:4; 
5) <EE?98B64FP <;@9A9A<9 ;A4>4 ø ùxf ò . 

1.5. ->EFD9@G@ HGA>J<< @B:9F 8BEF<74FPES 6 FBK>4I: 
1) 6 >BFBDOI C9D64S CDB<;6B8A4S HGA>J<< B5D4M49FES 6 AG?P; 
2) 6 >BFBDOI C9D64S CDB<;6B8A4S HGA>J<< BFD<J4F9?PA4; 
3) 6 >BFBDOI C9D64S CDB<;6B8A4S HGA>J<< CB?B:<F9?PA4; 
4) 6 >BFBDOI C9D64S CDB<;6B8A4S HGA>J<< A9 EGM9EF6G9F; 
5) 6 >BFBDOI C9D64S CDB<;6B8A4S HGA>J<< B5D4M49FES 6 59E>BA9KABEFP. 

1.6. � @9FB84@ E?GK4=AB7B CB<E>4 BFABESFES: 
1) @9FB8 E?GK4=AOI A4CD46?9A<=; 
2) @9FB8 E>4A<DB64A<S; 
3) @9FB8 «E?9CB7B» CB<E>4; 
4) @9FB8 A4<E>BD9=L97B ECGE>4; 
5) @9FB8 ?B>4?<;4J<< Q>EFD9@G@4. 
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1.7. � @9FB84@ 89F9D@<A<DB64AAB7B CB<E>4 BFABESFES: 
1) @9FB8 E?GK4=AOI A4CD46?9A<=; 
2) @9FB8 E>4A<DB64A<S; 
3) @9FB8 «;B?BFB7B E9K9A<S»; 
4) @9FB8 A4<E>BD9=L97B ECGE>4; 
5) @9FB8 ?B>4?<;4J<< Q>EFD9@G@4. 

1.8. %CBEB5O CB?GK9A<S E?GK4=AOI K<E9?: 
1) 6O5BD>4 <I <; EC9J<4?PAOI F45?<J; 
2) DGKAO9 ECBEB5O; 
3) @9FB8 «;B?BFB7B E9K9A<S»; 
4) @4FD<KAO9 ECBEB5O; 
5) CDB7D4@@AO9 ECBEB5O. 

1.9. �484K4 A4 GE?B6AO= Q>EFD9@G@: 
1) <@99F GD46A9A<S E6S;<; 
2) A9 <@99F GD46A9A<S E6S;<; 
3) A9 <@99F J9?96GR HGA>J<R; 
4) <@99F B7D4A<K9A<S A4 A9;46<E<@O9 C9D9@9AAO9; 
5) <@99F J9?96GR HGA>J<R. 

1.10. �4><@ B5D4;B@ 6B;@B:AB 6OK<E?9A<9 64D<4J<< HGA>J<BA4?4: 
1) E CB@BMPR CDB<;6B8AOI CB8OAF97D4?PAOI HGA>J<= HGA>J<BA4?4; 
2) E CB@BMPR @B8G?S HGA>J<<; 
3) E CB@BMPR D4;?B:9A<S 6 DS8 &9=?BD4; 
4) E CB@BMPR BC9D4J<= ?B74D<H@<DB64A<S; 
5) E CB@BMPR HGA>J<< �4@<?PFBA4. 

 

'4EFP II. �484A<9 E 6O5BDB@ B8AB7B 69DAB7B BF69F4 

 

И7 предло6еннOх в4р84нтов ответов вO5ер8те толPко од8н вернO9 в4р84нт. 

2.1. � BEAB69 8<A4@<K9E>B7B CDB7D4@@<DB64A<S <ECB?P;G9FES:  
1) CD<AJ<C BCF<@4?PABEF< �9??@4A4;  
2) CD<AJ<C @4>E<@G@4;   
3) GD46A9A<9 -=?9D4;   
4) E<@C?9>EAO= @9FB8. 

2.2.  4F9@4F<K9E>4S HBD@G?<DB6>4 CD<AJ<C4 BCF<@4?PABEF< 8?S A9CD9DO6AOI CDBJ9EEB6 
<@99F 6<8: 
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N u,xfu,xrmaxxf
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4) ø ù ø ù ø ùø ùN
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00N u,...,u,uu ý . 

2.3. !9B5IB8<@B9 GE?B6<9 Q>EFD9@G@4 HGA>J<<: 
1) D469AEF6B AG?R C9D6B= CDB<;6B8AB= HGA>J<<;  
2) D469AEF6B AG?R 6FBDB= CDB<;6B8AB= HGA>J<<;   
3) CB?B:<F9?PABEFP C9D6B= CDB<;6B8AB= HGA>J<<;  
4) CB?B:<F9?PABEFP 6FBDB= CDB<;6B8AB= HGA>J<<. 

2.4.  <A<@G@ HGA>J<BA4?4 EB7?4EAB @9FB8G 8<A4@<K9E>B7B CDB7D4@@<DB64A<S EBBF69FEF6G-
9F: 

1) D9L9A<R GD46A9A<S �9??@4A4;  



2) @<A<@G@G HGA>J<< �47D4A:4;   
3) @4>E<@G@G HGA>J<< �4@<?PFBA4;  
4) @4>E<@G@G HGA>J<< �47D4A:4. 

2.5. �E<@CFBF<K9E>4S GEFB=K<6BEFP E<EF9@O EB7?4EAB CDS@B@G @9FB8G �SCGAB64 ;4C<EO649F-
ES 6 6<89: 
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2) ø ù 0
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2.6. 'D46A9A<9 ?<A9=AB7B B5N9>F4 C9D6B7B CBDS8>4 <@99F 6<8: 
1) buaxx ûý ;  

2) ý
T

0

2dtkyx ;   

3) axy ý ;  

4) 2axy ý . 

2.7. �BAFGD 484CF4J<< 6 484CF<6AB= E<EF9@9 GCD46?9A<S CD98A4;A4K9A 8?S: 
1) >BDD9>J<< C4D4@9FDB6 D97G?SFBD4 BEAB6AB7B >BAFGD4;  
2) 484CF4J<< C4D4@9FDB6 GD46A9A<S B5N9>F4;   
3) GCD46?9A<S B5N9>FB@;  

4) 6B;@GM9A<S A4 B5N9>F GCD46?9A<S. 
2.8. #D9<@GM9EF6B @9FB84 A4<E>BD9=L97B ECGE>4 6 ED46A9A<< E 7D48<9AFAO@ @9FB8B@: 

1) CB6OL49F FBKABEFP CB<E>4;  
2) EB>D4M49F B5N9@ 6OK<E?9A<=;   
3) <E>?RK49F A9B5IB8<@BEFP D4EK9F4 K4EFAOI CDB<;6B8AOI J9?96B= HGA>J<<;  
4) CB;6B?S9F CB?GK<FP D9L9A<9 ;484K< 59; <ECB?P;B64A<S 7D48<9AF4 HGA>J<<. 

2.9. �?S Q>EFD9@4?PAOI E<EF9@ D97G?<DB64A<S CD< CB<E>9 Q>EFD9@G@4 <ECB?P;GRFES @9FB8O: 

1) 7D48<9AFAO9;  
2) CD<AJ<C @4>E<@G@4;   
3) @AB:<F9?9= �47D4A:4;  
4) �GA4-&4>>9D4. 

2.10. «�B?BFB9 E9K9A<9» <@99F ;A4K9A<9: 
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'4EFP III. �484A<9 A4 GCBDя8BK9A<9 BF69FB6 

 

'EF4AB6<F9 EBBF69FEF6<9 @9:8G D4;DB;A9AAO@< K4EFя@< GF69D:89A<я 

 

3.1. 'EF4AB6<F9 EBBF69FEF6<9 @9:8G ;484K9= < HBD@B= ;4C<E< HGA>J<BA4?4: 



1) ;484K4BCF<@4?PAB7B5OEFDB89=EF6<S 4) ø ù minTXJ ý  

2) ;484K4GCD46?9A<S>BA9KAO@EBEFBSA<9@ 
5) ø ù mindtt,u,xFJ
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3) ;484K4  GCD46?9A<S CB @<A<@G@G <AF97D4?4 6) minTJ ý  

3.2. 'EF4AB6<F9 EBBF69FEF6<9 @9:8G BCD989?9A<9@ < @4F9@4F<K9E>B= HBD@G?<DB6>B=: 
1) HGA>J<S�4@<?PFBA4 
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3.3. "CD989?<F9 EGMABEFP @9FB84 
1) CBEFDB9A<9B5?4EF<#4D9FB 4) GCBDS8BK<64A<9 >D<F9D<96 CB 64:AB-

EF< < CBEFDB9A<9 CDBJ98GD CBE?98B64-
F9?PAB= BCF<@<;4J<< EA4K4?4 CB C9D6B-
@G >D<F9D<R, ;4F9@ CB 6FBDB@G, FD9FP9-
@G < F.8. 

2) 

CBE?98B64F9?PA4SBCF<@<;4J<SE>4?SDAOI>D<F9D<96 
5) CBEFDB9A<9 D9L9A<S, >BFBDB9 A9?P;S 
G?GKL<FP B8AB6D9@9AAB CB 6E9@ E>4?SD-
AO@ >D<F9D<S@ 

3) BCF<@<;4J<S A4 BEAB69 >B@CDB@<EEAOI BFAB-
L9A<= 

6) GEF4AB6?9A<9 69EB6OI EBBFABL9A<= 
@9:8G ?B>4?PAO@< >D<F9D<S@< 

3.4. 'EF4AB6<F9 E6S;P 
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3.5. 'EF4AB6<F9 ECBEB5 ;484A<S L474 CB<E>4 
1) @9FB8E>4A<DB64A<S 4) ø ù ø ù ø ùkk1k hxx ûýû

 

2) @9FB8E?GK4=AB7BCB<E>4 
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'4EFP I. �484A<9 E 6O5BDB@ A9E>B?P><I 69DAOI BF69FB6 

 

И; CD98?B:9AAOI 64D<4AFB6 BF69FB6 6O59D<F9 A9E>B?P>B 69DAOI. 
 

1.1. �; @AB7<I ;484K BCF<@4?PAB7B GCD46?9A<S <@9RF EGM9EF69AAB9 ;A4K9A<9 FD< ;484K<: 



1) ;484K4 BCF<@4?PAB7B 5OEFDB89=EF6<S; 
2) ;484K4 GCD46?9A<S >BA9KAO@ EBEFBSA<9@; 
3) BEAB6A4S ;484K4 GCD46?9A<S; 
4) ;484K4  GCD46?9A<S CB @<A<@G@G <AF97D4?4; 
5) ;484K4 69>FBDAB= BCF<@<;4J<<. 

1.2. '>4:<F9 >4><9 <; CD98EF46?9AAOI E<EF9@ BFABESFES > 484CF<6AO@ E<EF9@4@ GCD46?9A<S: 
1) E4@BBD74A<;GRM<9ES;  
2) E?B:AO9; 
3) E4@BA4EFD4<64RM<9ES;  
4) 7B?BAB@AO9; 
5) A97B?BAB@AO9. 

 

1.3. � E?GK49 @AB7BEF48<=AB7B CDBJ9EE4 A9HF9I<@<< EF48<9= @B:9F 5OFP: 
1) BFD9;B> 6D9@9A<; 
2) 4CC4D4F; 
3) K4EFP 4CC4D4F4; 
4) QF4C D4EK9F4; 
5) EFD4F97<S GCD46?9A<S. 

 

1.4. � D9L9A<< ;484K BCF<@<;4J<< CD<@9ASRFES: 
1) CD<AJ<C BCF<@4?PABEF< �9??@4A4; 
2) CD<AJ<C 86B=EF69AABEF<; 
3) CD<AJ<C @4>E<@G@4; 
4) CD<AJ<C >D4=A97B; 
5) CD<AJ<C @<A<@G@4. 

 

1.5. �O59D<F9 @9FB8O CBE?98B64F9?PAB= BCF<@<;4J<< E>4?SDAOI >D<F9D<96 6 ;484K4I 69>FBD-
AB= BCF<@<;4J<<: 

1) 7D48<9AFAO=; 
2) 8BEF<:9A<S K4EFAOI J9?9=; 
3) A4;A4K9A<S GEFGCB>; 
4) E<@C?9>EAO=; 
5) ;B?BFB7B E9K9A<S. 

 

1.6. �484K4 4?7BD<F@4 484CF4J<< E6B8<FES >: 
1) A4EFDB=>9 >BQHH<J<9AF4 D97G?SFBD4;  
2) GEFD4A9A<R D4EEB7?4EB64A<S @9:8G @B89?PR < B5N9>FB@ GCD46?9A<S; 
3) D4EK9FG 6IB8AOI C4D4@9FDB6 B5N9>F4;  
4) BCD989?9A<R Q>EFD9@G@4 HGA>J<<; 
5) D4EK9FG 7D48<9AF4 HGA>J<<. 

 

1.7. *9?P 484CF<6AB7B GCD46?9A<S ;4C<EO649FES 6 6<89 B7D4A<K9A<= A4 BF>?BA9A<9 CB>4;4F9-
?9= >4K9EF64: 

1) ó ;  

2) 


ó
0

Axdt ; 

3) kyx ý ;  

4) uyx ûý ; 

5) uyx ý . 

 

1.8. �4><9 <; CD<6989AAOI @9FB8B6 A9?<A9=AB7B CDB7D4@@<DB64A<S BEAB64AO A4 D4EK9F9 7D4-



8<9AF4 HGA>J<<: 
1) @9FB8 E?GK4=AB7B CB<E>4;  
2) 7D48<9AFAO= @9FB8; 
3) @9FB8 E>4A<DB64A<S;  
4) @9FB8 A4<E>BD9=L97B ECGE>4; 
5) @9FB8 E>4A<DB64A<S E C9D9@9AAO@ L47B@. 

 

1.9. � ;484K4I 8<A4@<K9E>B7B CDB7D4@@<DB64A<S B5N9>FB@ <EE?98B64A<S S6?SRFES: 
1) @AB7BEF48<=AO= CDBJ9EEO, 6 >4K9EF69 EF48<= >BFBDOI D4EE@4FD<64RFES BF89?PAO9 4C-
C4D4FO;  

2) B8ABEF48<=AO9 CDBJ9EEO; 
3) E?B:AO9 E<EF9@O;  
4) @AB7BEF48<=AO= CDBJ9EEO, 6 >4K9EF69 EF48<= >BFBDOI 6OEFGC4RF 6D9@9AAO9 BFD9;><; 
5) CDBEFO9 E<EF9@O. 

 

1.10. !4;B6<F9 @9FB8O E<AF9;4 484CF<6AOI E<EF9@: 

1) @9FB8 <A64D<4AFABEF<;  

2) @9FB8 @B84?PAB7B GCD46?9A<S; 
3) BCF<@4?PAO= E<AF9;;  
4) @9FB8 ?<A9=AB7B CDB7D4@@<DB64A<S; 
5) 64D<4J<BAAB9 <EK<E?9A<9. 

 

'4EFP II. �484A<9 E 6O5BDB@ B8AB7B 69DAB7B BF69F4 

 

И7 предло6еннOх в4р84нтов ответов вO5ер8те толPко од8н вернO9 в4р84нт. 

2.1. �?4EE<K9E>4S ;484K4 BCF<@<;4J<<: 
1) <@99F B8<A >D<F9D<= BCF<@4?PABEF<;  
2) <@99F 864 >D<F9D<S BCF<@4?PABEF<; 
3) <@99F @AB:9EF6B >D<F9D<96 BCF<@4?PABEF<; 
4) A9 <@99F >D<F9D<96 BCF<@4?PABEF<. 

  

2.2. �?S E<AF9;4 4?7BD<F@B6 484CF4J<< <ECB?P;GRFES @9FB8O: 

1) 7D48<9AFAO9;  
2) A4 CD<@9A9A<9 HGA>J<< �SCGAB64; 
3) @9FB8O >BDD9?SJ<<; 

4) E<@C?9>EAO= @9FB8. 
 

2.3. $B?P 4D7G@9AF4 6 HGA>J<BA4?4I <7D4RF: 
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