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$4;89? 1.  4F9@4F<K9E><= 4A4?<; 
&9@4 1.1. �<HH9D9AJ<4?PAB9 < <AF97D4?PAB9 <EK<E?9A<9 
#D4>F<K9E>B9 ;4ASF<9 71. �OK<E?9A<9 CDB<;6B8AB= E?B:AOI HGA>J<=. 
#D4>F<K9E>B9 ;4ASF<9 72. �OK<E?9A<9 CDBEF9=L<I BCD989?9AAOI <AF97D4?B6. 
#D4>F<K9E>B9 ;4ASF<9 73. $4EK9F EBCDS:9A<= E CD<@9A9A<9@ CDB<;6B8AB= 6 <A:9A9DAB= 

7D4H<>9. 
#D4>F<K9E>B9 ;4ASF<9 74. "CD989?9A<9 @4>E<@G@4 @BMABEF< 6 J9C< CBEFBSAAB7B FB>4 E 

CD<@9A9A<9@ CDB<;6B8AB=. 
#D4>F<K9E>B9 ;4ASF<9 75. �OK<E?9A<9 C?BM489= < B5N9@B6 CD< CDB9>F<DB64A<< B5N9>FB6  

FD4AECBDF4 E CD<@9A9A<9@ BCD989?9AAB7B <AF97D4?4. 
&9@4 1.2. "5O>AB69AAO9 8<HH9D9AJ<4?PAO9 GD46A9A<S 
#D4>F<K9E>B9 ;4ASF<9 76. $9L9A<9 8<HH9D9AJ<4?PAOI GD46A9A<= C9D6B7B CBDS8>4 E 

D4;89?SRM<@<ES C9D9@9AAO@<. 

&9@4 1.3. $S8O 
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#D4>F<K9E>B9 ;4ASF<9 79. "J9A>4 D9;G?PF4FB6 F9EFB6B7B Q>EC9D<@9AF4 QHH9>F<6ABEF< D45BFO 

@9I4A<;@B6 < B5BDG8B64A<S A4 :9?9;AB8BDB:AB@ FD4AECBDF9 CB ED98EF64@, BCD989?9A<9 EIB8<@BEF< 
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$4;89? 2. "EAB6O 8<E>D9FAB= @4F9@4F<>< 

&9@4 2.2. "EAB6O F9BD<< 7D4HB6 
#D4>F<K9E>B9 ;4ASF<9 710. #BEFDB9A<9 7D4H4 CB GE?B6<R E<FG4J<BAAB= ;484K<: 6 GCD46?9A<< 

<AHD4EFDG>FGD4@< A4 FD4AECBDF9; 6 EFDG>FGD9 6;4<@B89=EF6<S D4;?<KAOI 6<8B6 FD4AECBDF4, 6 
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$4;89? 3. "EAB6O F9BD<< 69DBSFABEF< < @4F9@4F<K9E>B= EF4F<EF<>< 

&9@4 3.1. �9DBSFABEFP. &9BD9@O E?B:9A<S < G@AB:9A<S 69DBSFABEF9= 

#D4>F<K9E>B9 ;4ASF<9 711. $9L9A<9 CDBEF9=L<I ;484K A4 BCD989?9A<9 69DBSFABEF< E 
<ECB?P;B64A<9@ F9BD9@O E?B:9A<S 69DBSFABEF9=. 
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C?4A<DB64A<< DOA>4 GE?G7 A4 FD4AECBDF9. 
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&9@4 3.3.  4F9@4F<K9E>B9 B:<84A<9 < 8<EC9DE<S E?GK4=AB= 69?<K<AO 
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HBD@G?9 %<@CEBA4. "J9A>4 CB7D9LABEF<. 

&9@4 4.2. +<E?9AAB9 8<HH9D9AJ<DB64A<9 
#D4>F<K9E>B9 ;4ASF<9 717. $9L9A<9 ;484K A4 A4IB:89A<9 CB F45?<KAB ;484AAB= HGA>J<< (CD< 
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#D4>F<K9E>B9 ;4ASF<9 718. �EE?98B64A<9 E6B=EF6 QFB= HGA>J<< 8?S BCD989?9A<S 
QHH9>F<6ABEF< C?4A<DB64A<S F9IA<K9E>B7B J<>?4 Q>EC?G4F4J<< Q?9>FDBEA45:9A<S A4 
:9?9;AB8BDB:AB@ FD4AECBDF9. 

&9@4 4.3. +<E?9AAB9 D9L9A<9 B5O>AB69AAOI 8<HH9D9AJ<4?PAOI GD46A9A<= 

#D4>F<K9E>B9 ;4ASF<9 719. "CD989?9A<9 >B?<K9EF64 Q?9>FDBQA9D7<<, ;4FD4K9AAB= A4 FS7G 
CB9;8B6 6 ;46<E<@BEF< BF C?4A4 < CDBH<?S CGF< E <ECB?P;B64A<9@  @9FB84 -=?9D4, D9L9A<9 
B5O>AB69AAOI 8<HH9D9AJ<4?PAOI GD46A9A<=. 

 

 �&"��+�%��� '����!�/ � �/#"�!�!�. #$��&�+�%�"�" ��!/&�/ № 1 
ВOK<E?9A<9 CDB<;6B8AB= E?B:AOI HGA>J<= 

Ц9?P D45BFO: BFD45BF4FP A46O>< 8<HH9D9AJ<DB64A<9 Q?9@9AF4DAOI < E?B:AOI HGA>J<=. 
�5BDG8B64A<9: <AEFDG>F<6AO9 >4DFBK><, F45?<J4 BEAB6AOI HBD@G? 8<HH9D9AJ<DB64A<S, F9FD48P E 
?9>J<S@<.   

)>4 @01>BO 
"HBD@<FP 6OCB?A9A<9 CD4>F<K9E>B= D45BFO: 

1) �4D<4AF, 2) *9?P D45BFO, 3) !B@9D, GE?B6<9 ;484K< < 9ё D9L9A<9 

�0@80=B № 7040=85  
1 2 3 4 5 6 7 8 9 10 11 12 

1 1 6 11 16 21 26 31 36 41 46 51 56 

2 2 7 12 17 22 27 32 37 42 47 52 57 

3 3 8 13 18 23 28 33 38 43 48 53 58 

4 4 9 14 19 24 29 34 39 44 49 54 59 

5 5 10 15 20 25 30 35 40 45 50 55 60 

 

I. !4=F< CDB<;6B8AO9 HGA>J<<:  
1. 563

7  IxG  2. 135
6  xxG  3. 627

4  xxG  

4. 736
8  xxG  5. 228

5  xxG  6.  ø ùIG I  32  

7.  ø ù IIG 57   8.  ø ù IIG 711  9.  ø ùIG I  56  

10.  ø ùIG I  23  11.  ø ù 2
4

3
sin3

4


x
xxf  12.  ø ù 7

5

3
cos5

5


x
xxf  

13.  ø ù 5
3

5
cos7

3


x
xxf  14.  ø ù 8

6

2
sin6

6


x
xxf  15. ø ù 7

4

3
3

4


x
tgxxf   

16.  
3 x

eG
x

  17.  
x

e

xG
5

  18.  
4 x

eG
x

  

19.  
5 x

eG
x

  20.  
x

e

xG
4

  
 

 

II. !4=F< CDB<;6B8AO9 E?B:AOI HGA>J<=:  
21.  ø ù93

156  IIG  22.  ø ù75
248 IIG   23.  ø ù86

253  IIG  

24.  ø ù56
984  IIG  25.  ø ù67

574 IIG   26.  ø ù52ln
4  xG  

27.  ø ùIG 53ln
3   28.  ø ù27ln

5  xy  29.  ø ùxy 36ln
3   

30.  ø ù27ln
4  xy  31.  ø ù ø ùxarcctgxtgy 104105   32.  ø ù ø ùxxG 9arccos57cos3   

33.  ø ù ø ùxxy 4sin34arcsin6   34.  ø ù ø ùxxy 2arccos410sin4   35.  ø ù ø ùxtgxy 944arccos9   

36.  ø ùxey
x

8arcsin20
7  37.  ø ùxarctgey

x
64

9  38.  ø ù ø ùxarctgxy 210arccos50  

39.  ø ùxeG x
7ln5

2  40.  ø ù ø ùxxy 2ln5sin28  41.  
ø ù
ø ùx

xctg
y

10ln

7
9  

42.  
ø ù

ø ùx

x
y

3ln

2arcsin
5  43.  

ø ù
ø ùx

x
y

9arccos

3ln
7  44.  

ø ù
ø ùxarccctg

xctg
y

3

4
6  
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45.  
ø ù

ø ùx

xarcctg
y

10cos

5
10  46.  ø ùø ùø ùxy 8ln3arccos8cos10  47.  

ø ùø ùx
ey

9cos4
3arccos8  

48.  ø ùø ùø ùxarcctgctgy 8cos343  49.  ø ùø ùø ùxarcctgy 4ln6arcsin97  50.  ø ùø ùø ùxtgy 510ln4arcsin5  

 

III. !4=F< ;A4K9A<9 CDB<;6B8AB= 6 ;484AAB= FBK>9:  

51.  ø ù ø ù ø ù ?1,
2

35 3





 f
I
I

xf  
52.  ø ù

ø ù
ø ù ?1,

2

5

3 4





 f

x

x
xf  

53.  ø ù ø ù ø ù ?1,
2

43 2





 f
x

I
xf  

54.  ø ù
ø ù

ø ù ?1,
2

7

5 4





 f

x

x
xf  

55.  ø ù ø ù ø ù ?1,
1

37 2





 f
I
I

xf  

 

 

IV. !4=F< CDB<;6B8AO9 6FBDB7B < FD9FP97B CBDS8>4 ;484AAOI HGA>J<=:  
56.  917sin35

4  x
exxG  57.  115cos33

6  x
exxG  58.  

x
exxG 268cos67

4   

59.  
x

exxG 457sin36
3   60.  

x
exxG 374cos23

7    
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 �&"��+�%��� '����!�/ � �/#"�!�!�. #$��&�+�%�"�" ��!/&�/ № 2 
ВOK<E?9A<9 CDBEF9=L<I BCD989?9AAOI <AF97D4?B6 

Ц9?P D45BFO: BFD45BF4FP A46O>< 6OK<E?9A<S BCD989?9AAOI <AF97D4?B6. 
�5BDG8B64A<9: <AEFDG>F<6AO9 >4DFBK><, F45?<J4 BEAB6AOI HBD@G? <AF97D<DB64A<S, F9FD48P E 
?9>J<S@<.   

)>4 @01>BO 
"HBD@<FP 6OCB?A9A<9 CD4>F<K9E>B= D45BFO: 
1)�4D<4AF, 2) *9?P D45BFO, 3)!B@9D, GE?B6<9 ;484K< < 9ё D9L9A<9 

�0@80=B № 7040=85  
1 2 3 4 5 6 7 

1 1 6 11 16 21 26 31 

2 2 7 12 17 22 27 32 

3 3 8 13 18 23 28 33 

4 4 9 14 19 24 29 34 

5 5 10 15 20 25 30 35 

 

I. �OK<E?<FP BCD989?9AAO9 <AF97D4?O CD<@9ASS HBD@G?G !PRFBA4-�9=5A<J4:  

1.  ø ù



1

1

3
268 dxxx  2. ø ù




1

1

2
492 dxxx  3.  ø ù




1

1

3
847 dxxx  

4.  ø ù



1

1

4
365 dxxx  5.  ø ù




1

1

2
299 dxxx  6.  ø ù 

2

0

2
16,0 dxxx  

7.  ø ù 
2

0

2
14,0 dxxx  8.  ø ù 

2

0

2
26,0 dxxx  9.  ø ù 

2

0

3
45,0 dxxx  

10.  ø ù 
2

0

2
34,0 dxxx  11.   

1

2

3

3
1

3
dx

x
 12.   

5,0

0
2

1

2
dx

x
 

13.   

1

2

1
2

1

3
dx

x
 14.   

3

0

2
1

3
dx

x
 15.   

1

2

3

2
1

6
dx

x
 

II. �OK<E?<FP BCD989?9AAO9 <AF97D4?O CD<@9ASS @9FB8 CB8EF4AB6><:  

16.  ÷
ø
ö

÷
ø
ö 

3

0
3

3cos




dxx  17.  ÷

ø
ö

÷
ø
ö 

2

0
4

2sin




dxx  18.  ÷

ø
ö

÷
ø
ö 

3

0

3
2

cos




dxx  

19.   ÷
ø
ö

÷
ø
ö 

2

0

2
4

sin




dxx  20.   ÷

ø
ö

÷
ø
ö 

3

0

3
3

cos




dxx  21.   

3

0

2
9 dxIx  

22.   
1

2

2
1dxIx  23.   

2

0

2
4 dxIx  24.   

2

0

2
21 dxIx  

25.   
3

0

2
7dxIx  26.   

3

1

2
12

3

x

xdx
 27.   

2

1

2
13

5

x

xdx
 

28.   

4

1

2
22

3

x

xdx
 29.   

3

1

2
34

3

x

xdx
 30.   

2

1

2
32

5

x

xdx
 

III. �OK<E?<FP BCD989?9AAO9 <AF97D4?O CD<@9ASS @9FB8 <AF97D<DB64A<S CB K4EFS@:  

31.   
1

0

dx9I I
 32.   



0
2

cos dx
xI  33.   

2

0

2dx9I
x

 

34.   


0
2

sin dx
xI  35.   

1

0

2 dxI I
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 �&"��+�%��� '����!�/ � �/#"�!�!�. #$��&�+�%�"�" ��!/&�/ № 3 
 4EK9F EBCDS:9A<= E CD<@9A9A<9@ CDB<;6B8AB= 6 <A:9A9DAB= 7D4H<>9.  

Ц9?P D45BFO: B5B5M<FP < E<EF9@4F<;<DB64FP ;A4A<S, G@9A<S < A46O>< CB F9@9 79B@9FD<K9E><= E@OE? 
CDB<;6B8AB=. 
�5BDG8B64A<9: <AEFDG>F<6AO9 >4DFBK><, F45?<J4 BEAB6AOI HBD@G? 8<HH9D9AJ<DB64A<S, F9FD48P E 
?9>J<S@<.   

)>4 @01>BO 
"HBD@<FP 6OCB?A9A<9 CD4>F<K9E>B= D45BFO: 1) 64D<4AF, 2) J9?P D45BFO, 3) AB@9D, GE?B6<9 ;484K< < 9ё 
D9L9A<9 

�D4>F<K9E><9 ;484A<S 

I. !4C<L<F9 GD46A9A<9 >4E4F9?PAB= > >D<6B= cbx4xy  2 6 FBK>9 E 45EJ<EEB=  0xx  .  

II. !4C<L<F9 GD46A9A<S >4E4F9?PAOI > C4D45B?9 cbx4xy  2 , 9E?< >4E4F9?PAO9 C9D9E9>4RFES 
CB8 CDS@O@ G7?B@ < B8A4 <; A<I >4E49FES C4D45B?O 6 FBK>9 E 45EJ<EEB= 1xx  . 

III. !4C<L<F9 GD46A9A<S 6E9I >4E4F9?PAOI > 7D4H<>G HGA>J<< cbx4xy  2 , C4D4??9?PAOI 
CDS@B= nmxy  . 

IV. #D< >4><I ;A4K9A<SI k  CDS@4S 10 kxy  <@99F FB?P>B B8AG B5MGR FBK>G E 7D4H<>B@ 
HGA>J<< 232

2  xxy ? �?S A4=89AAOI ;A4K9A<= k  BCD989?<F9 >BBD8<A4FO FBK><. 
 

 
�0@80=B 

1 2 3 4 5 

4  2 5 -1 -1 1 

b  -1 -2 3 3 2 

c  3 -1 -2 -2 4 

0x
 4 -2 3 2 5 

1x
 -2 4 -1 4 -2 

m  3 2 -3 3 -1 

n  -1 1 2 -1 -2 
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�CD989?9A<9 @4>E<@G@4 @BMABEF< 6 J9C< CBEFBSAAB7B FB>4 E CD<@9A9A<9@ CDB<;6B8AB=  

Ц9?P D45BFO: A4GK<FPES A4IB8<FP Q>EFD9@G@O E CB@BMPR CDB<;6B8AB=, CD< D9L9A<< 
Q?9>FDBF9IA<K9E><I ;484K. 
�5BDG8B64A<9: <AEFDG>F<6AO9 >4DFBK><, F45?<J4 BEAB6AOI HBD@G? 8<HH9D9AJ<DB64A<S, F9FD48P E 
?9>J<S@<.   

)>4 @01>BO 
"HBD@<FP 6OCB?A9A<9 CD4>F<K9E>B= D45BFO: 1) 64D<4AF, 2) J9?P D45BFO, 3) AB@9D, GE?B6<9 ;484K< < 9ё 
D9L9A<9 

 

�D4>F<K9E><9 ;484A<S 

"CD989?<FP @4>E<@4?PAGR @BMABEFP, >BFBD4S @B:9F 6O89?SFPES 6B 6A9LA9= J9C<, C<F49@B= BF 
54F4D9< E -�% �, 9E?< A4<5B?PL4S E<?4 FB>4, >BFBDGR @B:9F 84FP 54F4D9S, D46A4 �ÿ�ý. 

 

 
�0@80=B 

1 2 3 4 5 �, � 12 13 14 15 16 �ÿ�ý, � 5 4 6 8 5 
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 �&"��+�%��� '����!�/ � �/#"�!�!�. #$��&�+�%�"�" ��!/&�/ № 5 
ВOK<E?9A<9 C?BM489= < B5N9@B6 CD< CDB9>F<DB64A<< B5N9>FB6  FD4AECBDF4 E CD<@9A9A<9@ 

BCD989?9AAB7B <AF97D4?4  
Ц9?P D45BFO: CD<B5D9F9A<9 CD4>F<K9E><I A46O>B6 CB A4IB:89A<R @9FB84@< <AF97D4?PAB7B 
<EK<E?9A<S C?BM489= C?BE><I H<7GD < B5N9@B6 F9? 6D4M9A<S. 
�5BDG8B64A<9: <AEFDG>F<6AO9 >4DFBK><, F45?<J4 BEAB6AOI HBD@G? <AF97D<DB64A<S, F9FD48P E 
?9>J<S@<.   

)>4 @01>BO 
"HBD@<FP 6OCB?A9A<9 CD4>F<K9E>B= D45BFO: 1) 64D<4AF, 2) J9?P D45BFO, 3) AB@9D, GE?B6<9 ;484K< < 9ё 
D9L9A<9 

 

�D4>F<K9E><9 ;484A<S 

I. !4=F< C?BM48P H<7GDO, B7D4A<K9AAB= G>4;4AAO@< ?<A<S@<. �OCB?A<FP K9DFё:.    
�0@80=B 7040=85 �0@80=B 7040=85 

1 

4) þ = ý2 + 3ý 2 7, þ = 2ý 2 7; 

5) þ = 4 2 ý2, þ = 0 

6) þ = (ý 2 2)2, þ = 4ý 2 8  
3 

4) þ = ý2 + 3ý 2 5, þ = ý + 3; 

5) þý = 4, ý = 1, ý = 4, þ = 0 

6) þ = √þý 2 1, þ = 0, ý = ln2  

2 

4) þ = 2ý2 + ý, þ = ý 2 9; 

5) þ2 = 2ý + 4, ý = 0 

6) þ = 4 2 ý2, þ = ý2 2 ý  

4 

4) þ = 2ý2 + 2ý 2 4, þ = 23ý; 

5) þ = ý2, þ = 2 2 ý2 

6) þ = (ý + 1)2, þ2 = ý + 1   

5 

4) þ = ý2 + 5ý 2 1, þ = 22ý2 2 ý 2 1; 

5) þ = lný, þ = 0, ý = þ 

6) þ = √4 2 ý2, þ = 0, ý = 0, ý = 1  

  

 

II. !4=F< B5N9@ F9?4, B5D4;B64AAB7B 6D4M9A<9@ 6B>DG7 BE< "I H<7GDO, B7D4A<K9AAB= ?<A<S@<: 
 

�0@80=B 
1 2 3 4 5 

4

2
x

y   

3
xy   xxy   

2
8 xxy   1Iy  

4x  2x  4x  BEPR �I  2x  

BEPR �I  BEPR �y  BEPR �I  ‒ 6x  

‒ ‒ ‒ ‒ BEPR �I  
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 �&"��+�%��� '����!�/ � �/#"�!�!�. #$��&�+�%�"�" ��!/&�/ № 6 
 9L9A<9 8<HH9D9AJ<4?PAOI GD46A9A<= C9D6B7B CBDS8>4 E D4;89?SRM<@<ES C9D9@9AAO@< 

Ц9?P D45BFO: A4GK<FPES D9L4FP 8<HH9D9AJ<4?PAO9 GD46A9A<S C9D6B7B CBDS8>4 E D4;89?SRM<@<ES 
C9D9@9AAO@<. 
�5BDG8B64A<9: <AEFDG>F<6AO9 >4DFBK><, F45?<J4 BEAB6AOI HBD@G? <AF97D<DB64A<S < 
8<HH9D9AJ<DB64A<S, F9FD48P E ?9>J<S@<.   

)>4 @01>BO 
"HBD@<FP 6OCB?A9A<9 CD4>F<K9E>B= D45BFO: 1) 64D<4AF, 2) J9?P D45BFO, 3) AB@9D, GE?B6<9 ;484K< < 9ё 
D9L9A<9 

�0@80=B № 7040=85  
1 2 3 4 

1 1 6 11 16 

2 2 7 12 17 

3 3 8 13 18 

4 4 9 14 19 

5 5 10 15 20 

�D4>F<K9E><9 ;484A<S 

I. �OC<L<F9  <; CD<6989AAOI A<:9 GD46A9A<= 8<HH9D9AJ<4?PAO9: 
1. 02 yy ; 352  xyy

x
; yxdxdydx

y
263  ; vvv  37

2 ; xyxy 5
3  . 

2. yxxxy  2
2 ; xdyxydyydx 352  ; 263  yx

y
; 32

37 vvv  ; tvtv 5
3  . 

3. 054
3  xxy ; yyxy

x  367 ; xyy
y  263

5
; vtvv 37  ; xydyydxxydx 5 . 

4. ydyxxdyxydx
2

2  ; 352  xyxy ; 263  yx
y

; 32
37 vvv  ; vtvttv  5

3
. 

5. xyyxy 52  ; yxxye
x  3

42 ; xydydxyyxdy 82
3  ; tvvvt 25  ; xx

y
365

3  . 

II. "CD989?<F9 CBDS8B> E?98GRM<I GD46A9A<=: 
6. yxyy  3

5 ; yyxxy cos ; 527  yxxyy ;  

7. yyxy 52
2

; yxy
tgy

xy 
2

; 823  xyxyy ;  

8. yyxxy  22
12 ; yxtgxy  97 ; xyyxyy 429  ;  

9. yyxy  52 ; yxy
y

yx 
 3

cos

2
; xxyxy 823

2  ;  

10. yxy
y

y 
 4

ln

3
; xyyxxy  22

2 ; yxyxy  275
3

. 

III. $9L<FP E?98GRM<9 8<HH9D9AJ<4?PAO9 GD46A9A<S: 
11.  4) ø ùdyydxx  2

2 ; 5) 33 yy  ; 6) ø ù ø ù yyxyx  3453
22 . 

12. 4) dyydxx
34

)6(  ; 5) 55 yy  ; 6) yyxyx  5)1)(23(
222

. 

13. 4) dy
y

dxx ÷÷
ø

ö
÷÷
ø

ö


1
2

3 ; 5) 44 yy  ; 6) ø ùø ù5641
222  xyyyx . 

14. 4) dyydxx
53

)7(  ; 5) 77 yy  ; 6) yyxxy  3)23)(7(
222

. 

15. 4) dxxdyy
43

)8(  ; 5) 66 yy  ; 6) ø ùø ù222
5213 xyyyx  . 

IV. !4=F< K4EFAB9 D9L9A<9 8<HH9D9AJ<4?PAB7B GD46A9A<S: 
16. 045

22  xyyyx  CD< ø ù 51 y ,  

17. 011
22  xyyyx  CD< ø ù 81 y , 

18. ydyxydydxy
22

4   CD< ø ù 72 y ,  

19. ydyxydydxy
22

3   CD< ø ù 42 y , 

20. 023
22  xyyyx  CD< ø ù 61 y  
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 4;?B:9A<9 HGA>J<< 6 DS8 ФGDP9 
Ц9?P D45BFO: A4GK<FPES D4E>?48O64FP HGA>J<R 6 DS8 (GDP9. 
�5BDG8B64A<9: <AEFDG>F<6AO9 >4DFBK><, F45?<J4 BEAB6AOI HBD@G? 8<HH9D9AJ<DB64A<S, F9FD48P E 
?9>J<S@<.   

)>4 @01>BO 
"HBD@<FP 6OCB?A9A<9 CD4>F<K9E>B= D45BFO: 1) 64D<4AF, 2) J9?P D45BFO, 3) AB@9D, GE?B6<9 ;484K< < 
9ё D9L9A<9 
�D4>F<K9E><9 ;484A<S 

$4;?B:<FP HGA>J<R ø ùxf 6 DS8 (GDP9 6 <AF9D64?9 ø ù ; . �OC<E4FP CB?GK9AAO= DS8 < FD< C9D6OI 
K?9A4 D4;?B:9A<S BF89?PAB. #BEFDB<FP 7D4H<> 84AAB= HGA>J<< ø ùxf  < 9ё CD<5?<:9A<S 

ø ù ø ùõ



2

2

2

k

k xaxs

 
�0@80=B 7040=85 

1 ø ù 12  xxf  

2 ø ù xxf 32   

3 ø ù 13  xxf  

4 ø ù xxf 21  

5 ø ù xxf 23  
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 �&"��+�%��� '����!�/ � �/#"�!�!�. #$��&�+�%�"�" ��!/&�/ № 8 

 4EK9F Q?9>FD<K9E><I J9C9= A9E<AGEB<84?PAOI C9D<B8<K9E><I FB>B6 E CD<@9A9A<9@ DS8B6 
ФGDP9 

Ц9?P D45BFO: A4GK<FPES D4E>?48O64FP A9E<AGEB<84?PAO9 C9D<B8<K9E><9 HGA>J<< CDB<;6B?PAB= 
HBD@O 6 DS8O (GDP9. 
�5BDG8B64A<9: <AEFDG>F<6AO9 >4DFBK><, F45?<J4 BEAB6AOI HBD@G? 8<HH9D9AJ<DB64A<S, F9FD48P E 
?9>J<S@<.   

)>4 @01>BO 
"HBD@<FP 6OCB?A9A<9 CD4>F<K9E>B= D45BFO: 1) 64D<4AF, 2) J9?P D45BFO, 3) AB@9D, GE?B6<9 ;484K< < 
9ё D9L9A<9 
�D4>F<K9E><9 ;484A<S 

#D98EF46<FP -�% <EFBKA<>4, ;484AAGR 7D4H<K9E><, DS8B@ (GDP9, B7D4A<K<6 K<E?B K?9AB6 DS84 
CBEFBSAAB= EBEF46?SRM9= < FD9@S C9D6O@< ;A4K<@O@< 74D@BA<K9E><@< EBEF46?SRM<@<. 
 

�0@80=
B 

�@0D8:8 B8?>2OE 
=5A8=CA>840;P=OE 

DC=:F89 

$07;>65=85 DC=:F88 2 @S4 (C@P5 

1 

 

þ(�þ) j āÿ2 + 2 ∙ āÿ� ∙ (sin �þ + 13 sin 3�þ + 15 sin 5�þ + ⋯ ) 

2 

 

þ(�þ) j āÿ2 2 āÿ� ∙ (sin �þ + 12 sin 2�þ + 13 sin 3�þ + ⋯ ) 

3 

 

 þ(�þ) j āÿ2 + āÿ� ∙ (sin �þ + 12 sin 2�þ + 13 sin 3�þ + ⋯ ) 

4 

 

þ(�þ) j āÿ2 2 4 ∙ āÿ�2 ∙ (cos �þ + 19 cos 3�þ + 125 cos 5�þ + ⋯ ) 

5 

 

þ(þ) j āÿ2 + 4 ∙ āÿ�2 ∙ (cos �þ + 12 cos 2�þ + 19 cos 3�þ + 125 cos 5�þ + ⋯ ) 
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 �&"��+�%��� '����!�/ � �/#"�!�!�. #$��&�+�%�"�" ��!/&�/ № 9 

�J9A>4 D9;G?PF4FB6 F9EFB6B7B Q>EC9D<@9AF4 QHH9>F<6ABEF< D45BFO @9I4A<;@B6 < 
B5BDG8B64A<S CB ED98EF64@, BCD989?9A<9 EIB8<@BEF< K<E?B6B7B DS84 CB CD<;A4>G �4?4@59D4.  

Ц9?P D45BFO: A4GK<FPES <EE?98B64FP DS8O A4 EIB8<@BEFP.   
�5BDG8B64A<9: <AEFDG>F<6AO9 >4DFBK><, F9FD48P E ?9>J<S@<.     

)>4 @01>BO 
"HBD@<FP 6OCB?A9A<9 CD4>F<K9E>B= D45BFO: 1) 64D<4AF, 2) J9?P D45BFO, 3) AB@9D, GE?B6<9 ;484K< < 
9ё D9L9A<9 

�0@80=B № 7040=85  
1 2 3 4 

1 1 6 11 16 

2 2 7 12 17 

3 3 8 13 18 

4 4 9 14 19 

5 5 10 15 20 

 

�D4>F<K9E><9 ;484A<S 

I. !4=F< FD< C9D6OI K?9A4 DS84:  

1. õ


 


1

2

12

1

n n

n
, 2. õ



 1 23

3

n n

n
 , 3. õ



 1 1

5

n

n

n
 , 4. õ



 


1 4

2

n

n

n

n
 , 5. õ



 1 5

4

n n

n
 , 

II. #B?P;GSEP CD<;A4>B@ �4?4@59D4, <EE?98B64FP A4 EIB8<@BEFP DS8:  

6. õ






1 2

1

n
C

n
, 7. õ



 2 1

3

n

C

C
, 8. õ



1 4

3

n
C

n
, 9. õ



 1 12

5

n

C

C
, 10. õ







3 6

3

n
C

n
, 

11. õ


 1 1

7

n

C

C
, 12. õ







1 8

3

n
C

n
, 13. õ



 2 1

9

n

C

C
, 14. õ



1 3

4

n
C

n
, 15. õ



 1 12

2

n

C

C
. 

16. õ


 


1 23

22

n
CC

n

 

17. õ


 


2 13

4

n

C

C
n

 

18. 
ø ùõ



 1 812

3

n
CC

n

 

19. 
ø ùõ



 1 312

4

n
CC

n

 

20. õ


 


2 43

5

n

C

C
C
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 �&"��+�%��� '����!�/ � �/#"�!�!�. #$��&�+�%�"�" ��!/&�/ № 10 

�BEFDB9A<9 7D4H4 CB GE?B6<R E<FG4J<BAAB= ;484K<: 6 GCD46?9A<< <AHD4EFDG>FGD4@< A4 
FD4AECBDF9; 6 EFDG>FGD9 6;4<@B89=EF6<S D4;?<KAOI 6<8B6 FD4AECBDF4, 6 HBD@<DB64A<< 

F9IAB?B7<K9E>B7B J<>?4 B>4;4A<S GE?G7 A4 FD4AECBDF9 
Ц9?P D45BFO: ;4>D9C<FP BEAB6AO9 CBASF<S < BFD45BF4FP A46O>< CBEFDB9A<S 7D4HB6.   
�5BDG8B64A<9: <AEFDG>F<6AO9 >4DFBK><, F9FD48P E ?9>J<S@<.   

)>4 @01>BO 
"HBD@<FP 6OCB?A9A<9 CD4>F<K9E>B= D45BFO: 1) 64D<4AF, 2) J9?P D45BFO, 3) AB@9D, GE?B6<9 ;484K< < 
9ё D9L9A<9 

�0@80=B № 7040=85  
1 2 

1 1 6 

2 2 7 

3 3 8 

4 4 9 

5 5 10 

�D4>F<K9E><9 ;484A<S 

I. $4EEFBSA<9 @9:8G 7BDB84@< ��!�� ,,,, 6 EBFASI ><?B@9FDB6 84AB 6 F45?<J9. �ECB?P;GS F9BD<R 
7D4HB6, CBEFDB<FP E9FP :9?9;AOI 8BDB7 F4>, KFB5O >B?<K9EF6B ;4FD4K9AAOI D9?PEB6 5O?B 
@<A<@4?PAO@ < C4EE4:<D @B7 <; >4:8B7B 7BDB84 CDB9I4FP 6 ?R5B= 8DG7B= 7BDB8. 

1.      2.       

 �  �  !  �  �    �  �  !  �  �  

�  0 5 8 10 25  �  0 7 10 25 40 

�  5 0 30 21 16  �  7 0 14 70 30 

!  8 30 0 9 18  !  10 14 0 28 50 
�  10 21 9 0 15  �  25 70 28 0 16 

�  25 16 18 15 0  �  40 30 50 16 0 

3.      4.       

 �  �  !  �  �    �  �  !  �  �  

�  0 7 6 11 15  �  0 7 3 32 7 

�  7 0 4 3 1  �  7 0 4 11 8 

!  6 4 0 2 9  !  3 4 0 9 5 
�  11 3 2 0 8  �  32 11 9 0 16 

�  15 1 9 8 0  �  7 8 5 16 0 

5.             

 �  �  !  �  �         

�  0 3 5 8 4        

�  3 0 7 6 2        

!  5 7 0 11 2        
�  8 6 11 0 1        

�  4 2 2 1 0        

 

II. !4=F< >D4FK4=L<= CGFP < 97B 8?<AG <; 69DL<AO Ā0 6 69DL<AG ÿ. 
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�0@80=B 7040=8S �0@80=B 7040=8S 

6 

 

7 

 

8 

 

9 

 

10 
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 �&"��+�%��� '����!�/ � �/#"�!�!�. #$��&�+�%�"�" ��!/&�/ № 11 

 9L9A<9 CDBEF9=L<I ;484K A4 BCD989?9A<9 69DBSFABEF< E <ECB?P;B64A<9@ F9BD9@O E?B:9A<S 
69DBSFABEF9=. 

Ц9?P D45BFO: A4GK<FPES D9L4FP ;484K< E CD<@9A9A<9@ F9BD9@ E?B:9A<S < G@AB:9A<S 69DBSFABEF9=. 
�5BDG8B64A<9: <AEFDG>F<6AO9 >4DFBK><, F9FD48P E ?9>J<S@<.   

)>4 @01>BO 
"HBD@<FP 6OCB?A9A<9 CD4>F<K9E>B= D45BFO: 1) 64D<4AF, 2) J9?P D45BFO, 3) AB@9D, GE?B6<9 ;484K< < 
9ё D9L9A<9 

�0@80=B № 7040=85  
1 2 3 4 5 6 7 8 9 

1 1 6 11 16 21 26 31 36 41 

2 2 7 12 17 22 27 32 37 42 

3 3 8 13 18 23 28 33 38 43 

4 4 9 14 19 24 29 34 39 44 

5 5 10 15 20 25 30 35 40 45 

 

�D4>F<K9E><9 ;484A<S 

I. �EE?98G=F9 6<8O EB5OF<= (8BEFB69DAB9, A96B;@B:AB9, E?GK4=AB9). 
1. 4) ABKPR E69F<F EB?AJ9, 5) 1 SA64DS 3 CD4;8A<KAO= 89AP, 6) 6 CB?ABKP 6OC489F EA97.  
2. 4) HGF5B?PAO= @4FK «%C4DF4>» - «�<A4@B» ;4>BAK<FES 6A<KPR, 5) GK95AO= 7B8 >B784-A<5G8P 
;4>BAK<FES, 6) CD< 5DBE>9 <7D4?PAB= >BEF< 6OC4?B 7 BK>B6.  
3. 4) CD< F9?9HBAAB@ ;6BA>9 45BA9AF B>4;4?ES ;4ASF, 5) 6O 6O<7D49F9, GK4EF6GS 6 59ECDB<7DOLAB= 
?BF9D99, 6) K9D9C4I4 A4GK<FES 7B6BD<FP. 
4. 4) K9D9; 24 K4E4 5G89F E69F<FP EB?AJ9, 5) CD< 5DBE>9 <7D4?PAB= >BEF< 6OC4?B K<E?B BK>B6, @9APL9 
7, 6) 89AP DB:89A<S ;A4>B@B7B 30 H96D4?S. 
5. 4) ;46FD4 EB?AJ9 6;B=89F A4 ;4C489, 5) 6 A4C<E4A<< 6O5D4AAB7B E?B64 9EFP 5G>64 «B», 6) ?9FB@ G 
L>B?PA<>B6 5G8GF >4A<>G?O. 
 

II.  9L<FP E?98GRM<9 ;484K<: 

6. � C4DF<< <; 100 89F4?9= <@99FES 5 5D4>B64AAOI. "CD989?<FP 69DBSFABEFP FB7B, KFB, 6;SF4S A4G748, 
89F4?P B>4:9FES EF4A84DFAB=. 
7. � >BDB5>9 100 >BAH9F <; A<I 30 LB>B?48AOI. "CD989?<FP 69DBSFABEFP FB7B, KFB, 6;SF4S A4G748, 
>BAH9F4 B>4:9FES A9 LB>B?48AB=. 
8. � >BDB5>9 100 L4DB6 <; A<I  15 >D4EAO9. "CD989?<FP 69DBSFABEFP FB7B, KFB, 6;SFO= A4G748, L4D 
B>4:9FES >D4EAO@. 
9. � C4DF<< <; 1000 89F4?9= <@99FES 50 5D4>B64AAOI. "CD989?<FP 69DBSFABEFP FB7B, KFB, 6;SF4S 
A4G748, 89F4?P B>4:9FES EF4A84DFAB=. 
10. � >BDB5>9 <; 100 L4DB6 <@99FES 20 E<A<I. "CD989?<FP 69DBSFABEFP FB7B, KFB, 6;SFO= A4G748, L4D 
B>4:9FES E<A<@. 
11. � GDA9 ?9:4F 20 B8<A4>B6OI A4 BMGCP L4DB6: 12 59?OI < 8 K9DAOI. �4>B64 69DBSFABEFP 6OAGFP 
A4G84KG 864 59?OI L4D4? 
12. � GDA9 ?9:4F 20 B8<A4>B6OI A4 BMGCP L4DB6: 8 59?OI < 12 K9DAOI. �4>B64 69DBSFABEFP 6OAGFP 
A4G84KG 864 K9DAOI L4D4? 
13. � GDA9 ?9:4F 20 B8<A4>B6OI A4 BMGCP L4DB6: 8 59?OI < 12 K9DAOI. �4>B64 69DBSFABEFP 6OAGFP 
A4G84KG 864 59?OI L4D4? 
14. � GDA9 ?9:4F 30 B8<A4>B6OI A4 BMGCP L4DB6: 12 59?OI < 18 K9DAOI. �4>B64 69DBSFABEFP 6OAGFP 
A4G84KG 864 59?OI L4D4? 
15. � GDA9 ?9:4F 30 B8<A4>B6OI A4 BMGCP L4DB6: 12 59?OI < 18 K9DAOI. �4>B64 69DBSFABEFP 6OAGFP 
A4G84KG 864 K9DAOI L4D4? 
16. � >BDB5>9 ?9:4F 8 ;9?9AOI, 7 E<A<I < 15 >D4EAOI >4D4A84L9=. �OK<E?<FP 69DBSFABEFP FB7B, KFB 
6;SFO= A4G748 >4D4A84L 5G89F, E<A<@ <?< ;9?9AO@. 
17. � >BDB5>9 ?9:4F 15 ;9?9AOI, 7 E<A<I < 8 >D4EAOI >4D4A84L9=. �OK<E?<FP 69DBSFABEFP FB7B, KFB 



6  

6;SFO= A4G748 >4D4A84L 5G89F, >D4EAO@ <?< ;9?9AO@. 
18. � >BDB5>9 ?9:4F 15 ;9?9AOI, 6 E<A<I < 9 >D4EAOI >4D4A84L9=. �OK<E?<FP 69DBSFABEFP FB7B, KFB 
6;SFO= A4G748 >4D4A84L 5G89F, E<A<@ <?< ;9?9AO@. 
19. � >BDB5>9 ?9:4F 15 ;9?9AOI, 8 E<A<I < 7 >D4EAOI >4D4A84L9=. �OK<E?<FP 69DBSFABEFP FB7B, KFB 
6;SFO= A4G748 >4D4A84L 5G89F, E<A<@ <?< >D4EAO@. 
20. � >BDB5>9 ?9:4F 15 ;9?9AOI, 9 E<A<I < 6 >D4EAOI >4D4A84L9=. �OK<E?<FP 69DBSFABEFP FB7B, KFB 
6;SFO= A4G748 >4D4A84L 5G89F, E<A<@ <?< ;9?9AO@. 
21. � B8AB= >BDB5>9 A4IB8<FES 4 59?OI < 8 K9DAOI L4DB6, 4 6 8DG7B= 3 9 59?OI < 3 K9DAOI. �; 
>4:8B= >BDB5>< 6OAG?< CB L4DG. �OK<E?<FP 69DBSFABEFP FB7B, KFB B54 L4D4 B>4:GFES K9DAO@<. 
22. � B8AB= >BDB5>9 A4IB8<FES 4 59?OI < 8 K9DAOI L4DB6, 4 6 8DG7B= 3 9 59?OI < 3 K9DAOI. �; 
>4:8B= >BDB5>< 6OAG?< CB L4DG. �OK<E?<FP 69DBSFABEFP FB7B, KFB B54 L4D4 B>4:GFES 59?O@<. 
23. � B8AB= >BDB5>9 A4IB8<FES 8 59?OI < 4 K9DAOI L4DB6, 4 6 8DG7B= 3 3 59?OI < 9 K9DAOI. �; 
>4:8B= >BDB5>< 6OAG?< CB L4DG. �OK<E?<FP 69DBSFABEFP FB7B, KFB B54 L4D4 B>4:GFES K9DAO@<. 
24. � B8AB= >BDB5>9 A4IB8<FES 8 59?OI < 4 K9DAOI L4DB6, 4 6 8DG7B= 3 3 59?OI < 9 K9DAOI. �; 
>4:8B= >BDB5>< 6OAG?< CB L4DG. �OK<E?<FP 69DBSFABEFP FB7B, KFB B54 L4D4 B>4:GFES 59?O@<. 
25. � B8AB= >BDB5>9 A4IB8<FES 4 59?OI < 8 K9DAOI L4DB6, 4 6 8DG7B= 3 3 59?OI < 9 K9DAOI. �; 
>4:8B= >BDB5>< 6OAG?< CB L4DG. �OK<E?<FP 69DBSFABEFP FB7B, KFB B54 L4D4 B>4:GFES K9DAO@<. 
26. �64 BIBFA<>4 A9;46<E<@B 8DG7 BF 8DG74 EFD9?SRF 6 B8AG < FG :9 GF>G. �9DBSFABEFP CBC484A<S 6 
GF>G B8AB7B <; A<I D46A4 0,3, 4 8DG7B7B 0,5. !4=F< 69DBSFABEFP CBC484A<S 6 GF>G. 
27. �64 BIBFA<>4 A9;46<E<@B 8DG7 BF 8DG74 EFD9?SRF 6 B8AG < FG :9 GF>G. �9DBSFABEFP CBC484A<S 6 
GF>G B8AB7B <; A<I D46A4 0,7, 4 8DG7B7B 0,3. !4=F< 69DBSFABEFP CBC484A<S 6 GF>G. 
28. �64 BIBFA<>4 A9;46<E<@B 8DG7 BF 8DG74 EFD9?SRF 6 B8AG < FG :9 GF>G. �9DBSFABEFP CBC484A<S 6 
GF>G B8AB7B <; A<I D46A4 0,4, 4 8DG7B7B 0,9. !4=F< 69DBSFABEFP CBC484A<S 6 GF>G. 
29. �64 BIBFA<>4 A9;46<E<@B 8DG7 BF 8DG74 EFD9?SRF 6 B8AG < FG :9 GF>G. �9DBSFABEFP CBC484A<S 6 
GF>G B8AB7B <; A<I D46A4 0,5, 4 8DG7B7B 0,7. !4=F< 69DBSFABEFP CBC484A<S 6 GF>G. 
30. �64 BIBFA<>4 A9;46<E<@B 8DG7 BF 8DG74 EFD9?SRF 6 B8AG < FG :9 GF>G. �9DBSFABEFP CBC484A<S 6 
GF>G B8AB7B <; A<I D46A4 0,7, 4 8DG7B7B 0,4. !4=F< 69DBSFABEFP CBC484A<S 6 GF>G. 
31. %D98< >4A8<84FB6 6 EFG89AK9E><= EB69F H4>G?PF9F4 7 C9D6B>GDEA<>4, 5 6FBDB>GDEA<>B6 < 8 
FD9FP9>GDEA<>B6. � EB69F A4G84KG 6O5<D4RF 7 K9?B69>. �4>B64 69DBSFABEFP FB7B, KFB 5G8GF 6O5D4AO 3 
C9D6B>GDEA<>4 < 2 FD9FP9>GDEA<>4? 
32. %D98< >4A8<84FB6 6 EFG89AK9E><= EB69F H4>G?PF9F4 5 C9D6B>GDEA<>4, 7 6FBDB>GDEA<>B6 < 9 
FD9FP9>GDEA<>B6. � EB69F A4G84KG 6O5<D4RF 7 K9?B69>. �4>B64 69DBSFABEFP FB7B, KFB 5G8GF 6O5D4AO 
2 C9D6B>GDEA<>4 < 3 FD9FP9>GDEA<>4? 
33. %D98< >4A8<84FB6 6 EFG89AK9E><= EB69F H4>G?PF9F4 4 C9D6B>GDEA<>4, 7 6FBDB>GDEA<>B6 < 7 
FD9FP9>GDEA<>B6. � EB69F A4G84KG 6O5<D4RF 7 K9?B69>. �4>B64 69DBSFABEFP FB7B, KFB 5G8GF 6O5D4AO 3 
C9D6B>GDEA<>4 < 2 FD9FP9>GDEA<>4? 
34. %D98< >4A8<84FB6 6 EFG89AK9E><= EB69F H4>G?PF9F4 5 C9D6B>GDEA<>4, 6 6FBDB>GDEA<>B6 < 8 
FD9FP9>GDEA<>B6. � EB69F A4G84KG 6O5<D4RF 7 K9?B69>. �4>B64 69DBSFABEFP FB7B, KFB 5G8GF 6O5D4AO 2 
C9D6B>GDEA<>4 < 3 FD9FP9>GDEA<>4? 
35. %D98< >4A8<84FB6 6 EFG89AK9E><= EB69F H4>G?PF9F4 5 C9D6B>GDEA<>4, 6 6FBDB>GDEA<>B6 < 8 
FD9FP9>GDEA<>B6. � EB69F A4G84KG 6O5<D4RF 7 K9?B69>. �4>B64 69DBSFABEFP FB7B, KFB 5G8GF 6O5D4AO 
2 C9D6B>GDEA<>4 < 3 FD9FP9>GDEA<>4? 
36-40. � C4DF<< N  89F4?9=, ED98< A<I M  EF4A84DFAOI. !4G84KG 6O5<D4RF n  89F4?9=. !4=F< 
69DBSFABEFP FB7B, KFB ED98< BFB5D4AAOI 89F4?9= m  EF4A84DFAOI. 

�0@80=B 1 2 3 4 5 

N  10 12 14 8 15 

M  6 6 5 5 4 

n  4 5 5 4 5 

m  2 2 3 2 2 

41-45. � C4DF<< N  89F4?9=, ED98< A<I M  EF4A84DFAOI. !4G84KG 6O5<D4RF n  89F4?9=. !4=F< 
69DBSFABEFP FB7B, KFB ED98< BFB5D4AAOI 89F4?9= A9 @9A99 m  EF4A84DFAOI. 
 



7  

�0@80=B 1 2 3 4 5 

N  14 12 10 16 11 

M  5 5 6 6 4 

n  4 4 4 5 5 

m  2 2 3 2 3 
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 �&"��+�%��� '����!�/ � �/#"�!�!�. #$��&�+�%�"�" ��!/&�/ № 12 

 9L9A<9 ;484K A4 A4IB:89A<9 69DBSFABEF< EB5OF<S CD< <;GK9A<< < C?4A<DB64A<< DOA>4 GE?G7 
A4 FD4AECBDF9 

Ц9?P D45BFO: ;4>D9C<FP G@9A<9 D9L4FP ;484K< A4 A4IB:89A<9 69DBSFABEF< EB5OF<S. 
�5BDG8B64A<9: <AEFDG>F<6AO9 >4DFBK><, F9FD48P E ?9>J<S@<.   

)>4 @01>BO 
"HBD@<FP 6OCB?A9A<9 CD4>F<K9E>B= D45BFO: 1) 64D<4AF; 2) J9?P D45BFO; 3) AB@9D, GE?B6<9 ;484K< < 
9ё D9L9A<9 

�0@80=B № 7040=85  
1 2 3 4 5 6 

1 1 6 11 16 21 26 

2 2 7 12 17 22 27 

3 3 8 13 18 23 28 

4 4 9 14 19 24 29 

5 5 10 15 20 25 30 

�D4>F<K9E><9 ;484A<S 

1-5. !4 EF4AJ<R E FD9@S CGA>F4@< @9EFAB= D45BFO CD<5O649F 7DGCC4 647BAB6 A4 B8<A <; A<I. 
�9DBSFABEF< FB7B, KFB 647BAO CD98A4;A4K9AO 8?S A9>BFBDB7B CGA>F4 EBBF69FEF69AAB D46AO ý1, ý2 < ý3. "CD989?<FP 69DBSFABEFP FB7B, KFB QF< 647BAO CD98A4;A4K9AO 8?S CGA>F4.  

№ 1 2 3 4 5 ý1 0,41 0,52 ? 0,61 ? ý2 0,23 ? 0,37 0,21 0,37 ý3 ? 0,17 0,35 ? 0,43 

N  3 2 1 3 1 

6-10. #4EE4:<D @B:9F 8B9I4FP 8B E6B9= EF4AJ<< CB9;84@< 86GI A4;A4K9A<=. �9DBSFABEFP A4?<K<S 6 
>4EE9 5<?9FB6 A4 CB9;8 C9D6B7B A4;A4K9A<S D46A4 ý1, 4 A4 CB9;8 6FBDB7B A4;A4K9A<S ý2. "CD989?<FP 
69DBSFABEFP FB7B, KFB C4EE4:<D >GC<? 5<?9F 8B AG:AB= EF4AJ<<. 

№ 6 7 8 9 10 ý1 0,78 0,92 0,83 0,46 0,72 ý2 0,97 0,74 0,66 0,87 0,97 

11-15. � 7D4H<>9 86<:9A<S A4 GK4EF>9 CDB?B:9AB N  A<FB> 8?S 7DG;B6OI CB9;8B6. !4 EF4AJ<R E 
QFB7B GK4EF>4 CD<5O649F ý CB9;8B6 6 D4;D45BF>G. "CD989?<FP 69DBSFABEFP CD<5OF<S 86GI CB9;8B6 CB 
86G@ EBE98A<@ A<F>4@. 

№ 11 12 13 14 15 

N  120 130 140 150 110 ý 80 70 50 90 70 

16-20. � CB84K9 <; N  647BAB6 FD< CB?G647BA4 E G7?9@. �4>B64 69DBSFABEFP, FB7B, KFB ?B>B@BF<6G, 
CD<5O6L9@G ;4 CB?G647BA4@<, A9 CD<89FES C9D9EF46?SFP 647BAO? 

№ 16 17 18 19 20 

N  15 12 14 16 13 

21-25. #B8 CB7DG;>G CB84AO C?4FHBD@4, CB?G647BA < >DOFO= 647BA. �DG;BCB8N9@ABEFP C?4FHBD@O 
<ECB?P;G9FES E 69DBSFABEFPR ý1, CB?G647BA4 E 69DBSFABEFPR ý2 < >DOFB7B 647BA4 E 69DBSFABEFPR ý3. 

!4=F< 69DBSFABEFP FB7B, KFB 7DG;BCB8N9@ABEFP 6E9I FD9I 647BAB6 5G89F <ECB?P;B64A4 CB?ABEFPR.  
№ 21 22 23 24 25 ý1 0,84 0,51 0,78 0,44 0,52 ý2 0,37 0,67 0,56 0,67 0,23 ý3 0,43 0,29 0,12 0,29 0,59 

26-30. �47BAO E CDB@9:GFBKAB= EF4AJ<< G5<D4RF E5BDAO@< CB9;84@< < 66B;AO@ ?B>B@BF<6B@. 
#9D6O= E5BDAO= CB9;8 <I 6O69;9F E 69DBSFABEFPR ý1. �E?< BA <I A9 6O69;9F, FB 6O6B;AB= ?B>B@BF<6 
;459D9F <I E 69DBSFABEFPR ý2. �4>B64 69DBSFABEFP FB7B, KFB < CBE?9 6O6B;AB7B ?B>B@BF<64 647BAO 
BEF4?<EP A4 EF4AJ<<?  



9  

№ 26 27 28 29 30 ý1 0,72 0,87 0,85 0,56 0,68 ý2 0,64 0,59 0,73 0,87 0,91 



0  

 �&"��+�%��� '����!�/ � �/#"�!�!�. #$��&�+�%�"�" ��!/&�/ № 13 

�B ;484AAB@G GE?B6<R CBEFDB9A<9 DS8B6 D4ECD989?9A<S E?GK4=AB= 69?<K<AO. 

Ц9?P D45BFO: BFD45BF4FP < ;4>D9C<FP G@9A<9 CBEFDB9A<S ;4>BA4 D4ECD989?9A<S E?GK4=AB= 
8<E>D9FAB= 69?<K<AO. 
�5BDG8B64A<9: <AEFDG>F<6AO9 >4DFBK><.   

)>4 @01>BO 
"HBD@<FP 6OCB?A9A<9 CD4>F<K9E>B= D45BFO: 1) 64D<4AF, 2) J9?P D45BFO, 3) AB@9D, GE?B6<9 ;484K< < 
9ё D9L9A<9 

�0@80=B № 7040=85  
1 2 3 

1 1 6 11 

2 2 7 12 

3 3 8 13 

4 4 9 14 

5 5 10 15 

 

�D4>F<K9E><9 ;484A<S 

 

1-5. �9DBSFABEFP FB7B, KFB EFG89AF E@B:9F 6;SFP 6 5<5?<BF9>9 A9B5IB8<@GR >A<7G, D46AB  . 

%BEF46<FP ;4>BA D4ECD989?9A<S K<E?4 5<5?<BF9>, >BFBDO9 CBE9F<F EFG89AF, 9E?< 6 7BDB89 n 

5<5?<BF9>. 
№ 7040=8S 1 2 3 4 5 

P 0,3 0,3 0,2 0,4 0,4 

n 4 5 4 3 5 

 

6-10. %?GK4=A4S 69?<K<A4 ) ;484A4 E?98GRM<@ D4ECD989?9A<9@. 
№ 

7040=8S 
xi x1 x2 x3 x4 x5 x6 x7 

Pi P1 P2 P3 P4 P5 P6 P7 

6 
xi -2 -1 0 2 3 4 5 

Pi 0,15 0,2 ? 0,1 0,03 0,22 0,18 

7 
xi -4 -3 -2 0 1 2 3 

Pi 0,2 0,21 0,025 0,08 ? 0,22 0,12 

8 
xi -1 0 1 2 3 6 10 

Pi 0,2 0,1 0,012 ? 0,17 0,22 0,08 

8 
xi 3 4 5 6 8 9 11 

Pi 0,01 0,12 0,21 ? 0,13 0,21 0,11 

10 
xi 1 2 4 6 7 8 10 

Pi 0,13 0,2 0,03 0,21 ? 0,03 0,11 

1. !4=F< A9<;69EFAGR 69DBSFABEFP. 
2. #BEFDB<FP CB?<7BA D4ECD989?9A<S 69DBSFABEF9=. 
 

11-15. %BEF46<FP ;4>BA D4ECD989?9A<S K<E?4 CBC484A<= 6 J9?P CD< n 6OEFD9?4I, 9E?< 69DBSFABEFP CD< 
B8AB@ 6OEFD9?9 D46A4 $. 

№ 7040=8S 11 12 13 14 15 

n 6 6 5 5 7 

P  0,4 0,3 0,4 0,3 0,3 

 



1  

 �&"��+�%��� '����!�/ � �/#"�!�!�. #$��&�+�%�"�" ��!/&�/ № 14 

�4IB:89A<9 @4F9@4F<K9E>B7B B:<84A<S, 8<EC9DE<< < ED98A97B >648D4FAB7B BF>?BA9A<S 
8<E>D9FAB= E?GK4=AB=  69?<K<AO, ;484AAB=  ;4>BAB@ D4ECD989?9A<S 

Ц9?P D45BFO: BFD45BF4FP < ;4>D9C<FP G@9A<S CB A4IB:89A<R @4F9@4F<K9E>B7B B:<84A<S < 
8<EC9DE<< E?GK4=AB= 69?<K<AO CB ;484AAB@G ;4>BAG 99 D4ECD989?9A<S. 
�5BDG8B64A<9: <AEFDG>F<6AO9 >4DFBK><. 

)>4 @01>BO 
"HBD@<FP 6OCB?A9A<9 CD4>F<K9E>B= D45BFO: 1) 64D<4AF, 2) J9?P D45BFO, 3) AB@9D, GE?B6<9 ;484K< < 
9ё D9L9A<9 

�0@80=B № 7040=85  
1 2 3 

1 1 6 11 

2 2 7 12 

3 3 8 13 

4 4 9 14 

5 5 10 15 

 

�D4>F<K9E><9 ;484A<S 

1-5. �<E>D9FA4S E?GK4=A4S 69?<K<A4 I @B:9F CD<A<@4FP FB?P>B 864 ;A4K9A<S 1x  < 
2x . �;69EFAO 

69DBSFABEFP 
1p  <?< 

2p  6B;@B:AB7B ;A4K9A<S 1x  <?< 
2x , @4F9@4F<K9E>B9 B:<84A<9 ø ùx� . !4=F< ;4>BA 

D4ECD989?9A<S QFB= E?GK4=AB= 69?<K<AO. 
№ 7040=8S 1x  2x  1p  2p  ø ùx�  

1  4 0,1  3,9 

2 5   0,3 3,7 

3  4,3 0,5  3,5 

4 3,8   0,7 3,3 

5  2,7  0,9 3,1 

 

6-10. �<E>D9FA4S E?GK4=A4S 69?<K<A4 D4ECD989?9A4 CB ;4>BAG. !4=F< @4F9@4F<K9E>B9 B:<84A<9, 
8<EC9DE<R < ED98A99 >648D4F<KAB9 BF>?BA9A<9. 

№ 
7040=8S 

ix  1x  2x  3x  4x  5x  6x  

ip  1p  2p  3p  4p  5p  6p  

6 
ix  2 3 4 1 7 8 

ip  0,1 0,1 0,5 0,05 0,05 0,2 

7 
ix  1 0  2  4  -6  3 

ip  0,3 0,1 0,15 0,2 0,05 0,2 

8 
ix  -1 2 0 6 4 3 

ip  0,2 0,12 0,18 0,1 0,1 0,3 

9 
ix  3 4 5 6 7 9 

ip  0,1 0,1 0,5 0,05 0,2 0,05 

10 
ix  -2 1 3 7 8 10 

ip  0,3 0,1 0,15 0,2 0,05 0,2 

����+� 3. 
11-15. �4AO 869 A9;46<E<@O9 8<E>D9FAO9 E?GK4=AO9 69?<K<AO X  < Y . !4=F< @4F9@4F<K9E>B9 
B:<84A<9, 8<EC9DE<R < ED98A9 >648D4F<KAB9 BF>?BA9A<9 8?S E?GK4=AB= 69?<K<AO YXZ 23  . 

11. 

X  -6 8 9 10   Y  -8 2 

P  0,1 0,1 0,6 0,2   P  0,4 0,6 

12.   



2  

X  -2 -1 0 3   Y  -3 2 

P  0,2 0,5 0,1 0,2   P  0,3 0,7 

13.  

X  -5 -4 -2 3   Y  -8 -1 

P  0,1 0,5 0,2 0,2   P  0,7 0,3 

14.  

X  -6 -3 2 1   Y  -2 8 

P  0,3 0,3 0,2 0,2   P  0,2 0,8 

15.  

X  -4 -2 -1 3   Y  -3 -1 

P  0,1 0,3 0,2 0,4   P  0,4 0,6 
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 �&"��+�%��� '����!�/ � �/#"�!�!�. #$��&�+�%�"�" ��!/&�/ № 15 

 9L9A<9 ;484K A4 A4IB:89A<9 @4F9@4F<K9E>B7B B:<84A<S < 8<EC9DE<< CD< BJ9A>9 
QHH9>F<6ABEF< ;4>4;B6 < B5E?G:<64A<S  CBFD95<F9?9= GE?G7 < CD< BJ9A>9 E<EF9@ 
A489:ABEF<, 59;BC4EABEF< < >4K9EF64 GE?G7 A4 :9?9;AB8BDB:AB@ FD4AECBDF9  

Ц9?P D45BFO: BFD45BF4FP < ;4>D9C<FP G@9A<S CB A4IB:89A<R @4F9@4F<K9E>B7B B:<84A<S < 
8<EC9DE<< E?GK4=AB= 69?<K<AO CB ;484AAB@G ;4>BAG 99 D4ECD989?9A<S. 
�5BDG8B64A<9: <AEFDG>F<6AO9 >4DFBK><, F9FD48P E ?9>J<S@<.   

)>4 @01>BO 
"HBD@<FP 6OCB?A9A<9 CD4>F<K9E>B= D45BFO: 1) 64D<4AF; 2) J9?P D45BFO; 3) AB@9D, GE?B6<9 ;484K< < 
9ё D9L9A<9 

�0@80=B № 7040=85  
1 2 3 

1 1 6 11 

2 2 7 12 

3 3 8 13 

4 4 9 14 

5 5 10 15 

 

�D4>F<K9E><9 ;484A<S 

1-5. !4 EF4AJ<< ;47DG:49FES Ā  647BAB6. �9DBSFABEFP CB?AB7B <ECB?P;B64A<S 7DG;BCB8N9@ABEF< 
>4:8B7B <; A<I D46A4 ý. %BEF46<FP ;4>BA D4ECD989?9A<S 69DBSFABEF9= K<E?4 CB?AB7DG;AOI 647BAB6, 
BFCD46?9AAOI EB EF4AJ<<. !4=F< @4F9@4F<K9E>B9 B:<84A<9, 8<EC9DE<R < ED98A99 >648D4F<KAB9 
BF>?BA9A<9 K<E?4 CB?AB7DG;AOI 647BAB6, BFCD46?9AAOI EB EF4AJ<<. �9DBSFABEFP BCD989?SFP CB 
HBD@G?9 �9DAG??<. 
((BD@G?4 �9DAG??<. �9DBSFABEFP FB7B, KFB EB5OF<9 ý A4EFGC<F DB6AB ý D4; 6 Ā BCOF4I BCD989?S9FES CB 
HBD@G?9 ÿĀ(ý) = ÿĀ� ∙ ý� ∙ þĀ2�, 789 ý ‒ 69DBSFABEFP EB5OF<S ý, 4 þ ‒ 69DBSFABEFP EB5OF<S CDBF<6BCB?B:AB7B ý.)  

 

№ 7040=8S 1 2 3 4 5 � 4 3 5 6 7 � 0,6 0,8 0,2 0,3 0,5 

 

6 ‒ 10. !4 EF4AJ<< A4IB8SFES þ 7DG;B6OI 647BAB6, <; >BFBDOI ý 647BAB6 A98B7DG:9AO. %?GK4=AO@ B5D4;B@ 
6O5<D4RFES � 647BAB6. %BEF46<FP ;4>BA D4ECD989?9A<S E?GK4=AB= 69?<K<AO K<E?4 A98B7DG:9AAOI 647BAB6 
ED98< 6O5D4AAOI. !4=F< K<E?B6O9 I4D4>F9D<EF<>< QFB7B D4ECD989?9A<S. 

№ 7040=8S 6 7 8 9 10 

N  12 13 14 15 11 ý 8 7 5 9 7 � 3 4 3 4 3 
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 �&"��+�%��� '����!�/ � �/#"�!�!�. #$��&�+�%�"�" ��!/&�/ № 16 

ВOK<E?9A<9 <AF97D4?B6 CB HBD@G?4@ CDS@BG7B?PA<>B6, FD4C9J<= < HBD@G?9 !<@CEBA4. �J9A>4 
CB7D9LABEF< 

Ц9?P D45BFO: 6OD45BF4FP A46O>< CD<5?<:9AAB7B 6OK<E?9A<S BCD989?9AAB7B <AF97D4?4 E CB@BMPR 
HBD@G? CDS@BG7B?PA<>B6, FD4C9J<= < HBD@G?O %<@CEBA4, A4GK<FP ED46A<64FP D9;G?PF4FO < 
6OK<E?SFP CB7D9LABEF<.  
�5BDG8B64A<9: <AEFDG>F<6AO9 >4DFBK><, F9FD48P E ?9>J<S@<.   

)>4 @01>BO 
"HBD@<FP 6OCB?A9A<9 CD4>F<K9E>B= D45BFO: 1) 64D<4AF, 2) J9?P D45BFO, 3) AB@9D, GE?B6<9 ;484K< < 
9ё D9L9A<9 
 

�D4>F<K9E><9 ;484A<S 

�OK<E?<FP <AF97D4? E CB@BMPR HBD@G? FD9G7B?PA<>B6, HBD@G?O FD4C9J<<  < HBD@G?O %<@CEBA4 
CD< 10C  < 20C   E FBKABEFPR 8B 0, 001. "CD989?<FP CB7D9LABEFP 6OK<E?9A<= CB CD46<?G $GA79. 

 

1. dxx



8

2

3
8  2. dxx 

12

2

3
9  3. dxx




7

3

3
27  4. dxx 

10

0

3
5  5. dxx




9

1

3
2  
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 �&"��+�%��� '����!�/ � �/#"�!�!�. #$��&�+�%�"�" ��!/&�/ № 17 

 9L9A<9 ;484K A4 A4IB:89A<9 CB F45?<KAB ;484AAB= HGA>J<< (CD< 2n ), HGA>J<<, ;484AAB= 
4A4?<F<K9E><   

Ц9?P D45BFO: A4GK<FPES CD<@9ASFP @9FB8O CD<5?<:9AAB7B 8<HH9D9AJ<DB64A<S. 
�5BDG8B64A<9: <AEFDG>F<6AO9 >4DFBK><, F9FD48P E ?9>J<S@<.   

)>4 @01>BO 
"HBD@<FP 6OCB?A9A<9 CD4>F<K9E>B= D45BFO: 1) 64D<4AF, 2) J9?P D45BFO, 3) AB@9D, GE?B6<9 ;484K< < 
9ё D9L9A<9 

 

�D4>F<K9E><9 ;484A<S 

1-5. %BEF46<FP F45?<JG >BA9KAOI D4;ABEF9= HGA>J<=, ;484AAOI 4A4?<F<K9E><, BF A4K4?PAB7B 
;A4K9A<S ý0 8B >BA9KAB7B ý7,  CD<AS6 L47 D46AO@ /: 

№ 7040=8S   HGA>J<S �� � 

1 þ = ý3 2 ý2 + 6ý 2 8 0 1 

2 þ = 5ý3 2 8ý + 4 0 2 

3 þ = ý4 2 2ý2 + 10 0 0,2 

4 þ = 2ý3 2 8ý + 20 0,5 0,5 

5 þ = ý4 2 2ý2 + 1 0 0,5 

6-10. �OK<E?<FP ;A4K9A<S C9D6B= < 6FBDB= CDB<;6B8AB= HGA>J<< 6 FBK>9 ý0, @9FB8B@ K<E?9AAB7B 
8<HH9D9AJ<DB64A<S. �OK<E?9A<S 69EF< E K9FODP@S ;A4>4@< CBE?9 ;4CSFB=: 

 x 1 2 3 4 5 6 7 8 9 

y 8 6 10 26 60 118 206 330 496 
 

�0

 x 1 2 3 4 5 6 7 8 9 

y -2 15 58 139 270 463 730 1083 1534 
 

�0

 x 1 2 3 4 5 6 7 8 9 

y -1,5 16 70,5 180 362,5 636 1018,5 1528 2182,5 
 

�0  

 x 1 2 3 4 5 6 7 8 9 

y 5,5 18 40,5 76 127,5 198 290,5 408 553,5 
 

�0  

10. 
x 1 2 3 4 5 6 7 8 9 

y 7 24 63 136 255 432 679 1008 1431 
 

�0
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 �&"��+�%��� '����!�/ � �/#"�!�!�. #$��&�+�%�"�" ��!/&�/ № 18 

ИEE?98B64A<9 E6B=EF6 HGA>J<< 8?S BCD989?9A<S QHH9>F<6ABEF< C?4A<DB64A<S F9IA<K9E>B7B 
J<>?4 Q>EC?G4F4J<< Q?9>FDBEA45:9A<S A4 :9?9;AB8BDB:AB@ FD4AECBDF9. 

Ц9?P D45BFO: A4GK<FPES CD<@9ASFP @9FB8O CD<5?<:9AAB7B 8<HH9D9AJ<DB64A<S. 
�5BDG8B64A<9: <AEFDG>F<6AO9 >4DFBK><, F9FD48P E ?9>J<S@<.   

)>4 @01>BO 
"HBD@<FP 6OCB?A9A<9 CD4>F<K9E>B= D45BFO: 1) 64D<4AF, 2) J9?P D45BFO, 3) AB@9D, GE?B6<9 ;484K< < 
9ё D9L9A<9 

 

�D4>F<K9E><9 ;484A<S 

1-5. !4=F< ;A4K9A<S C9D6B= < 6FBDB= CDB<;6B8AOI HGA>J<<, ;484AAB= F45?<KAB, 6 FBK>4I x = a + bn: 

1 x = 2,4 + 0,05n n = 1 
x 2,4 2,6 2,8 3,0 3,2 y(x) 3,526 3,782 3,945 4,043 4,104 

 

   

2 x = 4,5 2 0,06n n = 5 
x 3,6 3,8 4,0 4,2 4,4 y(x) 4,222 4,331 4,507 4,775 5,159 

      
 

3 x = 1,6 + 0,08n n = 2 
x 1,5 2,0 2,5 3,0 3,5 y(x) 10,517 10,193 9.807 8,387  8,637 

      
 

4 x = 2,4 + 0,05n n = 3 
x 2,4 2,& 2,8 3,0 3,2 y(x) 3,526 3,782 3,945 4,043 4104 

      
 

5 x = 4,5 2 0,06n n = 7 
x 3,6 3,8 4,0 4,2 4,4 y(x) 1,222 1,331 4,507 4,775 5,159 

 

 

6-10. #BEFDB<FP F45?<JG D4;ABEF9= HGA>J<< y = f(x), ;484AAB= F45?<KAB: 
6 x 1 2 3 4 5 6 7 y 7,5 2 -3,5 -6 -2,5 10 34,5 

 

  

7 x 1 2 3 4 5 6 7 y -3,9 -0,2 6,7 17,4 32,5 52,6 78,3 

        
 

8 x 1 2 3 4 5 6 7 y -3,9 -3,2 -3,3 2,4 12,5 21,6 48,3 

        
 

9 x 1 2 3 4 5 6 7 y 6 16 36 72 130 216 336 

        
 

10 x 1 2 3 4 5 6 7 y -3 -6 -3 12 45 102 189 
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 �&"��+�%��� '����!�/ � �/#"�!�!�. #$��&�+�%�"�" ��!/&�/ № 19 

�CD989?9A<9 >B?<K9EF64 Q?9>FDBQA9D7<<, ;4FD4K9AAB= A4 FS7G CB9;8B6 6 ;46<E<@BEF< BF C?4A4 
< CDBH<?S CGF< E <ECB?P;B64A<9@  @9FB84 Э=?9D4, D9L9A<9 B5O>AB69AAOI 8<HH9D9AJ<4?PAOI 

GD46A9A<=. 
Ц9?P D45BFO: HBD@<DB64A<9 CD4>F<K9E><I A46O>B6 D9L9A<S B5O>AB69AAOI 8<HH9D9AJ<4?PAOI 
GD46A9A<= @9FB8B@ -=?9D4. 
�5BDG8B64A<9: <AEFDG>F<6AO9 >4DFBK><, F9FD48P E ?9>J<S@<.   

)>4 @01>BO 
"HBD@<FP 6OCB?A9A<9 CD4>F<K9E>B= D45BFO: 1) 64D<4AF, 2) J9?P D45BFO, 3) AB@9D, GE?B6<9 ;484K< < 
9ё D9L9A<9 
 

�D4>F<K9E><9 ;484A<S 

�ECB?P;GS @9FB8 -=?9D4 E GFBKA9A<9@, EBEF46<FP F45?<JG CD<5?<:9AAOI ;A4K9A<= <AF97D4?4 
8<HH9D9AJ<4?PAB7B GD46A9A<S  ø ùyxfy , , G8B6?9F6BDSRM97B A4K4?PAO@ GE?B6<S@ ø ù

00 yxy   A4 
BFD9;>9  ba;  E L47B@ 1,0h . �E9 6OK<E?9A<S 69EF< E K9FODP@S 89ESF<KAO@< ;A4>4@<. 
 

64D<4AF ø ùyxfy ,  ø ù
00 yxy    ba;  

1 

5
cos

y
xy   

ø ù 6,28,1 y   8,2;8,1  

2 

3
cos

y
xy   

ø ù 6,46,1 y   6,2;6,1  

3 

10
cos

y
xy   

ø ù 8,06,0 y   6,1;6,0  

4 

7
cos

y
xy   

ø ù 6,05,0 y   5,1;5,0  

5 


y

xy cos  
ø ù 3,57,1 y   7,2;7,1  

 

 

�BAFDB?<DG9@O9 >B@C9F9AJ<<: OK 01, �К 02, �К 1.3, �К 2.1, �К 3.1 

 
�@8B5@88 >F5=:8 ?@0:B8G5A:8E 70=SB89: 

$9;G?PF4FB@ D45BFO CB >4:8B@G CD4>F<K9E>B@G ;4ASF<R S6?S9FES BHBD@?9A<9 
BFK9F4 < 97B ;4M<F4. "J9A>G ;4 CD4>F<K9E>B9 ;4ASF<9 CD9CB8464F9?P 6OEF46?S9F CBE?9 
;4M<FO BFK9F4. 

#D4>F<K9E><9 ;4ASF<S BJ9A<64RFES CB CSF<54??PAB= L>4?9: 
«5» 10;;>2 2OAB02;S5BAS >1CG0RI5<CAS, 5A;8: 
3 D45BF4 6OCB?A9A4 CB?ABEFPR < CD46<?PAB; D45BF4 6OCB?A9A4 E4@BEFBSF9?PAB; 

D45BF4 E84A4 E EB5?R89A<9@ 6E9I EDB>B6; EB5?R89AO 6E9 CD46<?4 BHBD@?9A<S BFK9F4; 
E89?4AO CD46<?PAO9 6O6B8O; 

3 6B 6D9@S ;4M<FO B5GK4RM<=ES CD46<?PAB CBA<@49F EGMABEFP 6BCDBE4, 849F 
FBKAB9 BCD989?9A<9 < <EFB?>B64A<9 BEAB6AOI CBASF<=, EFDB<F BF69F CB EB5EF69AAB@G 
C?4AG, EBCDB6B:849F BF69F CD<@9D4@<, G@99F CD<@9A<FP ;A4A<S 6 AB6B= E<FG4J<<, @B:9F 
GEF4AB6<FP E6S;P @9:8G <;GK49@O@ < D4A99 <;GK9AAO@ @4F9D<4?B@ <; >GDE4, 4 F4>:9 E 
@4F9D<4?B@, GE6B9AAO@ CD< <;GK9A<< 8DG7<I 8<EJ<C?<A; 

«4» 10;;0 2OAB02;S5BAS >1CG0RI5<CAS, 5A;8: 
3 D45BF4 6OCB?A9A4 CD46<?PAB E GK9FB@ 2-3 A9EGM9EF69AAOI BL<5B> <ECD46?9AAOI 

E4@BEFBSF9?PAB CB FD95B64A<R CD9CB8464F9?S; D45BF4 E84A4 6 EDB> (?<5B E BCB;84A<9@ A4 
864-FD< ;4ASF<S), 9EFP A9>BFBDO9 A98BK9FO 6 BHBD@?9A<< BFK9F4; 



8  

3 6B 6D9@S ;4M<FO B5GK4RM<=ES CD46<?PAB CBA<@49F EGMABEFP 6BCDBE4, 849F 
FBKAB9 BCD989?9A<9 < <EFB?>B64A<9 BEAB6AOI CBASF<=, AB BF69F 84A 59; <ECB?P;B64A<S 
EB5EF69AAB7B C?4A4, AB6OI CD<@9DB6, 59; CD<@9A9A<S ;A4A<= 6 AB6B= E<FG4J<<, 59; 
<ECB?P;B64A<S E6S;9= E D4A99 <;GK9AAO@ @4F9D<4?B@ < @4F9D<4?B@, GE6B9AAO@ CD< 
<;GK9A<< 8DG7<I 8<EJ<C?<A; 

«3» 10;;0 2OAB02;S5BAS >1CG0RI5<CAS, 5A;8: 
3 D45BF4 6OCB?A9A4 CD46<?PAB A9 @9A99 K9@ A4 CB?B6<AG <?< 8BCGM9A4 

EGM9EF69AA4S BL<5>4, AB B5GK4RM<=ES 6?4899F B5S;4F9?PAO@< ;A4A<S@< < G@9A<S@< CB 
CDB69DS9@B= F9@9; B5GK4RM<=ES @AB7B>D4FAB B5D4M49FES ;4 CB@BMPR CD9CB8464F9?S; 
D45BF4 E84A4 E BCB;84A<9@ 5B?99 FD9I ;4ASF<=; 6 BHBD@?9A<< BFK9F4 9EFP BF>?BA9A<S < 
A9EBBF69FEF6<S CD98NS6?S9@O@ FD95B64A<S@; 

3 6B 6D9@S ;4M<FO B5GK4RM<=ES CD46<?PAB CBA<@49F EGMABEFP 6BCDBE4, AB 6 BF69F9 
<@9RFES BF89?PAO9 CDB59?O 6 GE6B9A<< 6BCDBEB6 >GDE4; 

«2» 10;;0 2OAB02;S5BAS >1CG0RI5<CAS, 5A;8: 
3 6OCB?A9AB @9APL9 CB?B6<AO CD98?B:9AAOI ;484A<=, 8BCGM9AO 869 (< 5B?99) 

EGM9EF69AAO9 BL<5>< 6 IB89 D45BFO, CB>4;46L<9, KFB B5GK4RM<=ES A9 6?4899F 
B5S;4F9?PAO@< ;A4A<S@< < G@9A<S@< CB 84AAB= F9@9 6 CB?AB@ B5N9@9, B5GK4RM<=ES 
6OCB?AS9F D45BFG E CB@BMPR CD9CB8464F9?S; D45BF4 E84A4 E A4DGL9A<9@ 6E9I EDB>B6; 
<@99FES @AB7B A4DGL9A<= CD46<? BHBD@?9A<S.  

� 84AAB@ E?GK49 B5GK4RM<=ES A9 8BCGE>49FES > ;4M<F9 BFK9F4. $45BF4 8B?:A4 5OFP 
<ECD46?9A4 E GK9FB@ A98BEF4F>B6. 

3 CD< ;4M<F9 BFK9F4 B5GK4RM<=ES A9 @B:9F BF69F<FP A< A4 B8<A <; CBEF46?9AAOI 
6BCDBEB6. 

� 84AAB@ E?GK49 B5GK4RM<=ES 5G89F 8BCGM9A > CB6FBDAB= ;4M<F9 BFK9F4 FB?P>B 
CBE?9 ?<>6<84J<< CDB59?B6 6 ;A4A<< GK95AB7B @4F9D<4?4 CB F9@9 CD4>F<K9E>B7B 
;4ASF<S. 
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&5<O A>>1I5=89 (4>:;04>2) ?@8:;04=>3> E0@0:B5@0 
 

1. �EFBD<S EF4AB6?9A<S F9BD<< <EE?98B64A<S BC9D4J<= >4> A4G><. 
2. &9BD<S D4EC<E4A<S. 
3.  9FB8O C?4A<DB64A<S. 
4. #D<@9A9A<9 F9BD<< <EE?98B64A<S BC9D4J<= CD< D9L9A<< 
CDBH9EE<BA4?PAOI ;484K 6 B5?4EF< HBD@<DB64A<S F9IAB?B7<K9E>B7B J<>?4 
Q>EC?G4F4J<< @4L<A < B5BDG8B64A<S A4 FD4AECBDF9 (GCD46?9A<9 
<AHD4EFDG>FGD4@< A4 :9?9;AB8BDB:AB@ FD4AECBDF9). 
5. %FDG>FGD4 < 6;4<@B89=EF6<9 D4;?<KAOI 6<8B6 FD4AECBDF4. 
6. #D<@9A9A<9 E<EF9@ BJ9A>< A489:ABEF< < 59;BC4EABEF< D45BF A4 
:9?9;AB8BDB:AB@ FD4AECBDF9. 
 

�BAFDB?<DG9@O9 >B@C9F9AJ<< OK 01, �К 02, �К 1.3, �К 2.1, �К 3.1 

 

�@8B5@88 >F5=:8 A>>1I5=89 (4>:;04>2): 
1. +9F>BEFP CBEF4AB6>< J9?< (max 3 54??4): 
1.1. A9F J9?<; 
1.2. J9?P A9K9F>4S; 
1.3. J9?P K9F>B B5B;A4K9A4. 
2. �4K9EF6B 8B>?484 (max 5 54??B6): 
2.1. 8B>?48K<> ;4K<FO649F; 
2.2. 8B>?48K<> D4EE>4;O649F, AB A9 B5NSEAS9F EGFP D45BFO; 
2.3. K9F>B 6OEFDB9A 8B>?48; 
2.4. 8B>?48 EBCDB6B:849FES <??REFD4F<6AO@ @4F9D<4?B@; 
2.5. 8B>?48 CDB<;6B8<F 6O84RM99ES 6C9K4F?9A<9. 
3. +9F>BEFP 6O6B8B6, B5B5M4RM<I 8B>?48 (max 3 54??4): 
3.1. 6O6B8O <@9RFES, AB BA< A9 8B>4;4AO; 
3.2. 6O6B8O A9 K9F><9; 
3.3. 6O6B8O CB?ABEFPR I4D4>F9D<;GRF D45BFG. 
4. �4K9EF6B BF69FB6 A4 6BCDBEO (max 3 54??4): 
4.1. 8B>?48K<> A9 @B:9F K9F>B BF69F<FP A4 6BCDBEO; 
4.2. A9 @B:9F BF69F<FP A4 5B?PL<AEF6B 6BCDBEB6; 
4.3. BF69K49F A4 5B?PL<AEF6B 6BCDBEB6. 
5. '@9A<9 89D:4FPES C9D98 4G8<FBD<9= (max 3 54??4) 
 

"*�!��:  

«5»- 17- 14 54??B6, 
«4» - 13-9 54??B6, 
«3»  3 8-5 54??B6, 
«2» 3 @9A99 5 54??B6 

  



0  

$'���!/� �"!&$"�0 

 

&�%& №1 
?> B5<5 1.1. �8DD5@5=F80;P=>5 8 8=B53@0;P=>5 8AG8A;5=85 

�4AA4S D45BF4 @B:9F 5OFP <ECB?P;B64A4 A4 QF4C9 CB6FBD9A<S < >BAFDB?S 
;A4A<=. $4;D45BF4AB 2 64D<4AF4 ;484A<=. �E9 64D<4AFO D45BFO D46ABJ9AAO. 
$45BF4 D4EEK<F4A4 A4 20 @<AGF.  
 

�BAFDB?<DG9@O9 >B@C9F9AJ<<: �К 01, �К 02, �К 3.1 

�@8B5@88 >F5=:8: 
«5» - CD46<?PAB 6OCB?A9AB 9 ‒ 10 ;484A<=; 
«4» - CD46<?PAB 6OCB?A9AB 7 3 8 ;484A<=; 
«3» - CD46<?PAB 6OCB?A9AB 5 3 6 ;484A<=; 
«2» - CD46<?PAB 6OCB?A9AB @9A99 5 ;484A<=. 

�0@80=B 1 
�AEFDG>J<S CB 6OCB?A9A<R ;484A<=: 6O59D<F9 B8AG 5G>6G, EBBF69FEF6GRMGR 

CD46<?PAB@G 64D<4AFG BF69F4 < ;4C<L<F9 99 6 5?4A> BF69FB6. 
1. '>4:<F9 CDB@9:GFB>, A4 >BFBDB@ HGA>J<S þ = 5ý2 2 4ý 2 7 FB?P>B 6B;D4EF49F. 

A B C D 

    
2. '>4:<F9 CDB@9:GFB>, A4 >BFBDB@ HGA>J<S þ = 13 ý3 2 92 ý2 + 8ý 2 3 G5O649F. 

A B C D 

    
3. !4 D<EGA>9 <;B5D4:9A 7D4H<> HGA>J<< þ = ÿ(ý). %>B?P>B FBK9> @<A<@G@4 <@99F HGA>J<S? 

 

A B C D 

4 5 2 1 

4. !4=8<F9 FBK>G @4>E<@G@4 HGA>J<< þ = 23ý2 + 12ý 2 5.  

A B C D 

‒ 4 ‒ 2 4 2 
5. %>B?P>B >D<F<K9E><I FBK9> <@99F HGA>J<S þ = 2ý3 + ý2 2 2ý + 5? 

A B C D 

2 1 4 3 
6. !4 D<EGA>9 <;B5D4:9A 7D4H<> HGA>J<< þ = ÿ′(ý). !4=8<F9 FBK>G @4>E<@G@4 HGA>J<< þ = ÿ(ý). 

 

A B C D 

1 3 2 ‒ 2 

7. !4=8<F9 FBK>G @<A<@G@4 HGA>J<< þ = 2ý33 2 3ý22 2 2ý + 1 1124. 

A B C D 

‒ 2 ‒ 0,5 0,5 2 
8. &BK>4 þ S6?S9FES FBK>B= C9D97<54 84AAB= >D<6B= þ = ÿ(ý), 9E?<. 

A B C D E 
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ÿ(þ) = 0 ÿ′(þ) = 0 ÿ′′(þ) < 0 ÿ′′(þ) = 0 ÿ′′(þ) > 0 
9. � 7D4H<>G HGA>J<< ÿ(ý) = ý2 + ý + 1  6 FBK>9 E 45EJ<EEB= ý = 1  CDB6989A4 >4E4F9?PA4S. !4=8<F9 
45EJ<EEG FBK>< C9D9E9K9A<S >4E4F9?PAB= E BEPR �x. 

A B C D 

0 2 12 2 13 
12 

10. !4 D<EGA>9 <;B5D4:9A 7D4H<> CDB<;6B8AB= HGA>J<< þ = ÿ′(ý), ;484AAB= A4 CDB@9:GF>9 (26; 7). 

"CD989?<F9 >B?<K9EF6B FBK9> @<A<@G@4 HGA>J<< þ = ÿ(ý) 

 

A B C D 

5 3 2 4 

�0@80=B 2 
�AEFDG>J<S CB 6OCB?A9A<R ;484A<=: 6O59D<F9 B8AG 5G>6G, EBBF69FEF6GRMGR 

CD46<?PAB@G 64D<4AFG BF69F4 < ;4C<L<F9 99 6 5?4A> BF69FB6. 
1. '>4:<F9 CDB@9:GFB>, A4 >BFBDB@ HGA>J<S þ = 5ý2 2 4ý 2 7 FB?P>B G5O649F. 

A B C D 

    
2. '>4:<F9 CDB@9:GFB>, A4 >BFBDB@ HGA>J<S þ = 13 ý3 2 92 ý2 + 8ý 2 3 6B;D4EF49F. 

A B C D 

    
3. !4 D<EGA>9 <;B5D4:9A 7D4H<> HGA>J<< þ = ÿ(ý). %>B?P>B FBK9> @<A<@G@4 <@99F HGA>J<S? 

 

A B C D 

5 3 2 1 

4. !4=8<F9 FBK>G @4>E<@G@4 HGA>J<< þ = 3ý2 + 18ý 2 9.  

A B C D 

‒ 3 ‒ 2 3 2 

5. %>B?P>B >D<F<K9E><I FBK9> <@99F HGA>J<S þ = ý + 1ý? 

A B C D 

2 1 4 3 

6. !4 D<EGA>9 <;B5D4:9A 7D4H<> HGA>J<< þ = ÿ′(ý). !4=8<F9 FBK>G @<A<@G@4 HGA>J<< þ = ÿ(ý). 

 

A B C D 

1 3 ‒ 4 ‒ 2 

7. !4=8<F9 FBK>G @4>E<@G@4 HGA>J<< þ = 2ý33 2 3ý22 2 2ý + 1 1124. 

A B C D 

‒ 2 ‒ 0,5 0,5 2 

8. �E?< CD< C9D9IB89 K9D9; FBK>G ý0 6FBD4S CDB<;6B8A4S ÿ′′(ý) @9AS9F ;A4>, FB FBK>4 ý0  
A4;O649FES: 

A B C D 
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FBK>B= @<A<@G@4 FBK>B= @4>E<@G@4 FBK>B= C9D97<54 FBK>B= Q>EFD9@G@4 
9. � 7D4H<>G HGA>J<< ÿ(ý) = ý3 + ý + 1  6 FBK>9 E 45EJ<EEB= ý = 1  CDB6989A4 >4E4F9?PA4S. 
!4=8<F9 45EJ<EEG FBK>< 7D4H<>4 >4E4F9?PAB=, BD8<A4F4 >BFBDB= D46A4 31. 

A B C D 

7 9 10 8 

10. !4 D<EGA>9 <;B5D4:9A 7D4H<> CDB<;6B8AB= HGA>J<< þ = ÿ′(ý), ;484AAB= A4 CDB@9:GF>9 (25; 8). "CD989?<F9 >B?<K9EF6B FBK9> @4>E<@G@4 HGA>J<< þ = ÿ(ý) 

 

A B C D 

3 4 5 9 

 

��.+: 
�0@80=B 1 2 3 4 5 6 7 8 9 10 

1 C B A D A B D D A C 

2 B D B A D D B C D A 

 

&�%& №2 
?> B5<5 1.3. $S4O 

�4AA4S D45BF4 @B:9F 5OFP <ECB?P;B64A4 A4 QF4C9 CB6FBD9A<S < >BAFDB?S 
;A4A<=. $4;D45BF4AB 2 64D<4AF4 ;484A<=. �E9 64D<4AFO D45BFO D46ABJ9AAO. 
$45BF4 D4EEK<F4A4 A4 15 @<AGF.  
 

�BAFDB?<DG9@O9 >B@C9F9AJ<< �К 01, �К 02, �К 1.3, �К 2.1, �К 3.1 

 

�@8B5@88 >F5=:8: 
«5» - CD46<?PAB 6OCB?A9AB 6 ;484A<=; 
«4» - CD46<?PAB 6OCB?A9AB 5 ;484A<=; 
«3» - CD46<?PAB 6OCB?A9AB 3-4 ;484A<=; 
«2» - CD46<?PAB 6OCB?A9AB @9A99 3 ;484A<=. 

�0@80=B 1 
�AEFDG>J<S CB 6OCB?A9A<R ;484A<=: 6O59D<F9 B8AG 5G>6G, EBBF69FEF6GRMGR 

CD46<?PAB@G 64D<4AFG BF69F4 < ;4C<L<F9 99 6 5?4A> BF69FB6. 
1. �4>4S <; C9D9K<E?9AAOI A<:9 HBD@G? S6?S9FES HBD@G?B= Ā 2 го K?9A4 DS84: 21 2 12 214 2 18 2 ⋯ 

� � � � þĀ = 2 12Ā21 þĀ = (21)Ā2Ā  þĀ = (21)Ā2Ā21  þĀ = (21)Ā212Ā21  

 

2. '>4;4FP K9@G D46A4 EG@@4 DS84 12 + 14 + 18 + ⋯ + 12� + ⋯: 

� � � � 19 
12 1 2 

 

3. �E?< CD< <EE?98B64A<< DS84 A4 EIB8<@BEFP CB CD<;A4>G �4?4@59D4 GEF4AB6?9AB, KFB limĀ→∞ ��+1�� = 2, FB QFB B;A4K49F, KFB: 
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� � � � 

DS8 EIB8<FES DS8 D4EIB8<FES DS8 @B:9F, >4> EIB8<FPES, F4> < 
D4EIB8<FPES  6BCDBE B EIB8<@BEF< BEF49FES BF>DOFO@ 

 

4. #GEFP 84A K<E?B6B= DS8 þ1 + þ2 + ⋯ + þĀ + ⋯  E CB?B:<F9?PAO@< K?9A4@<. �E?< 
BFABL9A<9 ��+1��  <@99F >BA9KAO= CD989?, FB 9EFP limĀ→∞ ��+1�� = ý, < CD< ý < 1 ‒ DS8 EIB8<FES, 
4 CD<  ý > 1 ‒ DS8, FB QFB 9EFP CD<;A4> EIB8<@BEF<: 

� � � � 
�4?4@59D4 �BL< ED46A9A<S A9B5IB8<@O= 

 

5. '>4;4FP K9@G D46A4 K4EF<KA4S EG@@4 Ă4 DS84 1 2 2 + 4 2 8 + ⋯ : 

� � � � 58 ‒ 5 2 58 5 

 

6. �4>B9 <; C9D9K<E?9AAOI A<:9 GF69D:89A<= S6?S9FES 69DAO@ : 
� B5B5M9AAO= 74D@BA<K9E><= DS8 ∑ 1Ā�∞Ā=1  EIB8<FES CD< ý f 1 

� B5B5M9AAO= 74D@BA<K9E><= DS8 ∑ 1Ā�∞Ā=1  D4EIB8<FES CD< ý > 1 

� B5B5M9AAO= 74D@BA<K9E><= DS8 ∑ 1Ā�∞Ā=1  EIB8<FES CD< ý g 1 

� B5B5M9AAO= 74D@BA<K9E><= DS8 ∑ 1Ā�∞Ā=1  D4EIB8<FES CD< ý f 1 

 

�0@80=B 2 
�AEFDG>J<S CB 6OCB?A9A<R ;484A<=: 6O59D<F9 B8AG 5G>6G, EBBF69FEF6GRMGR 

CD46<?PAB@G 64D<4AFG BF69F4 < ;4C<L<F9 99 6 5?4A> BF69FB6. 
В4D<4AF №2 

1. �4>4S <; C9D9K<E?9AAOI A<:9 HBD@G? S6?S9FES HBD@G?B= Ā 2 го K?9A4 DS84: 21 2 2 24 2 8 2 ⋯ 

� � � � þĀ = (21)Ā ∙ 2Ā21
 þĀ = 22Ā

 þĀ = 22Ā
 þĀ = (21) ∙ 2Ā21

 

 

 

2. '>4;4FP K9@G D46A4 EG@@4 DS84 13 + 19 + 127 + ⋯ + 13� + ⋯: 

� � � � 19 
12 1 2 

 

3. �E?< CD< <EE?98B64A<< DS84 A4 EIB8<@BEFP CB CD<;A4>G �4?4@59D4 GEF4AB6?9AB, KFB limĀ→∞ ��+1�� = 0, FB QFB B;A4K49F, KFB: 
� � � � 

DS8 EIB8<FES DS8 D4EIB8<FES DS8 @B:9F, >4> EIB8<FPES, F4> < 
D4EIB8<FPES  6BCDBE B EIB8<@BEF< BEF49FES BF>DOFO@ 

 

5. '>4;4FP K9@G D469A CSFO= K?9A DS84 ∑ (21)Ā Ā+1Ā∞Ā=1  : 

� � � � 56 2 56 
65 2 65 

 

4. #GEFP 84A K<E?B6B= DS8 þ1 + þ2 + ⋯ + þĀ + ⋯ E CB?B:<F9?PAO@< K?9A4@<. �E?< <@99F 
@9EFB >BA9KAO= CD989?, FB 9EFP limĀ→∞ þĀ b 0, FB EIB8<@BEFP DS84 @B:AB BCD989?<FP CB 
CD<;A4>G: 

� � � � 
�4?4@59D4 �BL< A9B5IB8<@O= ED46A9A<S 
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6. �4>B9 <; C9D9K<E?9AAOI A<:9 GF69D:89A<= S6?S9FES 69DAO@ : 
� B5B5M9AAO= 74D@BA<K9E><= DS8 ∑ 1Ā�∞Ā=1  EIB8<FES CD< ý > 1 

� B5B5M9AAO= 74D@BA<K9E><= DS8 ∑ 1Ā�∞Ā=1  D4EIB8<FES CD< ý > 1 

� B5B5M9AAO= 74D@BA<K9E><= DS8 ∑ 1Ā�∞Ā=1  EIB8<FES CD< ý g 1 

� B5B5M9AAO= 74D@BA<K9E><= DS8 ∑ 1Ā�∞Ā=1  D4EIB8<FES CD< ý f 1 

 

��.+: 
�0@80=B 1 2 3 4 5 6 

1 � B � � � � 

2 � � � B � � 

 

&�%& №3 
?> B5<5 2.2. "A=>2O B5>@88 3@0D>2 

�4AA4S D45BF4 @B:9F 5OFP <ECB?P;B64A4 A4 QF4C9 CB6FBD9A<S < >BAFDB?S 
;A4A<=. $4;D45BF4AB 2 64D<4AF4 ;484A<=. �E9 64D<4AFO D45BFO D46ABJ9AAO. 
$45BF4 D4EEK<F4A4 A4 15 @<AGF.  
 

�BAFDB?<DG9@O9 >B@C9F9AJ<<  �К 01, �К 02, �К 1.3, �К 2.1, �К 3.1 

 

�@8B5@88 >F5=:8: 
«5» - CD46<?PAB 6OCB?A9AB 9 ‒ 10 ;484A<=; 
«4» - CD46<?PAB 6OCB?A9AB 7 3 8 ;484A<=; 
«3» - CD46<?PAB 6OCB?A9AB 5 3 6 ;484A<=; 
«2» - CD46<?PAB 6OCB?A9AB @9A99 5 ;484A<=. 

�0@80=B 1 
�AEFDG>J<S CB 6OCB?A9A<R ;484A<=: 6O59D<F9 B8AG 5G>6G, EBBF69FEF6GRMGR 

CD46<?PAB@G 64D<4AFG BF69F4 < ;4C<L<F9 99 6 5?4A> BF69FB6. 
1. !4 D<EGA>9  <;B5D4:9A: 

 

A B C D 

CB?AO= 7D4H 
A9CB?AO= 
7D4H 

7D4H F<C4 
«89D96B» AG?96B= 

 

2. #B?AO= 7D4H <@99F 7 69DL<A, FB >B?<K9EF6B D959D 5G89F D46AB: 
A B C D 

14 7 21 42 

 

3. �4><9 <; G>4;4AAOI 6 7D4H9 A4 D<EGA>9  @4DLDGFB6 S6?SRFES CGF9@?  

 

A B C D 

��� ����� ����� ����� 
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4. �4><9 <; G>4;4AAOI J<>?B6 S6?SRFES CDBEFO@<?  

 

A B C D 

���� ������ ����� ������ 

5. )DB@4F<K9E>B9 K<E?B 7D4H4 A4 D<EGA>9 D46AB: 

 

A B C D 

2 6 4 3 

6. %>B?P>B D959D AG:AB CDB69EF< KFB5O 8BEFDB<FP 7D4H, <;B5D4:9AAO= A4 D<EGA>9 8B 
CB?AB7B?  

 

A B C D 

2 4 3 6 

7. �?S FB7B, KFB5O 7D4H B5?484? Q=?9DB6O@ J<>?B@, A9B5IB8<@B < 8BEF4FBKAB, KFB5O: 
A B C D 

EF9C9A< 6E9I 69DL<A 
5O?< A9K9FAO@< 

EF9C9A< DB6AB 86GI 
69DL<A 5O?< K9FAO@< 

EF9C9A< 6E9I 69DL<A 
5O?< K9FAO@< 

EF9C9A< DB6AB 86GI 
69DL<A 5O?< 
A9K9FAO@< 

 

8. �B?<K9EF6B D959D <AJ<89AFAOI 69DL<A9 þ2 & 

 

A B C D 

2 1 3 4 

9. �ECB?P;GS D<EGAB> CD98O8GM9= ;484K<, G>4:<F9 E>B?P>B EGM9EF6G9F CGF9= <; 69DL<AO þ 6 69DL<AG Ā. 

 

A B C D 

4 5 2 3 

10. �4> A4;O649FES 7D4H4 <;B5D4:9AAO= A4 D<EGA>9? 

 

A B C D 

CB?AO= A9 
BD<9AF<DB64AAO= 

7D4H F<C4 
«89D96B» BD<9AF<DB64AAO= 
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�0@80=B 2 
�AEFDG>J<S CB 6OCB?A9A<R ;484A<=: 6O59D<F9 B8AG 5G>6G, EBBF69FEF6GRMGR 

CD46<?PAB@G 64D<4AFG BF69F4 < ;4C<L<F9 99 6 5?4A> BF69FB6 
1. !4 D<EGA>9  <;B5D4:9A: 

 

A B C D 

CB?AO= 
7D4H 

A9CB?AO= 
7D4H 

7D4H F<C4 
«89D96B» AG?96B= 

2. #B?AO= 7D4H <@99F 9 69DL<A, FB >B?<K9EF6B D959D 5G89F D46AB: 
A B C D 

18 72 9 36 

3. �4><9 <; G>4;4AAOI 6 7D4H9 A4 D<EGA>9  @4DLDGFB6 S6?SRFES CGF9@?  

 

A B C D 

�����     ����     �����      ��� 

4. �4><9 <; G>4;4AAOI J<>?B6 S6?SRFES CDBEFO@<?  

 

A B C D 

������ ������ ����� ������ 

5. )DB@4F<K9E>B9 K<E?B 7D4H4 A4 D<EGA>9 D46AB: 

 

A B C D 

3 2 4 6 

6. %>B?P>B D959D AG:AB CDB69EF<, KFB5O 8BEFDB<FP 7D4H, <;B5D4:9AAO= A4 D<EGA>9, 8B 
CB?AB7B? 

 

A B C D 

3 10 6 12 

7.  G?PF<7D4HB@ A4;O649FES 7D4H, 6 >BFBDB@ & 

A B C D 

<@9RFES Dё5D4 IBFS 5O 
86GI <; FDёI 

D4;AB6<8ABEF9= (;69APS, 
8G7<, C9F?<) 

A9F >D4FAO9 Dё5D4 < A9F 
C9F9?P 

9EFP >D4FAO9 Dё5D4 < 
A9F C9F9?P 

@B:AB B5B=F< 6E9 
69DL<AO < CD< QFB@ 
CDB=F< B8AB D95DB 
FB?P>B B8<A D4; 

 

8. �B?<K9EF6B D959D <AJ<89AFAOI 69DL<A9 þ7 & 
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A B C D 

3 1 2 4 

9. �ECB?P;GS D<EGAB> CD98O8GM9= ;484K<, G>4:<F9 E>B?P>B EGM9EF6G9F CGF9= <; 69DL<AO ý 6 69DL<AG Ā. 

 

A B C D 

3 5 2 4 

10. �64 D95D4, G >BFBDOI 9EFP B5M4S 69DL<A4, A4;O64RFES& 

A B C D 

Dё5D4@< E@9:AO@< >D4FAO@<  8G74@< 
 

��.+: 
�0@80=B 1 2 3 4 5 6 7 8 9 10 

1 B C A A, C D B C D A D 

2 C D C, D C B D C A D B 
 

 

&�%& №4 
?> B5<5 3.1. �5@>SB=>ABP. &5>@5<O A;>65=8S 8 C<=>65=8S 25@>SB=>AB59 

�4AA4S D45BF4 @B:9F 5OFP <ECB?P;B64A4 A4 QF4C9 CB6FBD9A<S < >BAFDB?S 
;A4A<=. $4;D45BF4AB 2 64D<4AF4 ;484A<=. �E9 64D<4AFO D45BFO D46ABJ9AAO. 
$45BF4 D4EEK<F4A4 A4 15 @<AGF.  
 

�BAFDB?<DG9@O9 >B@C9F9AJ<< �К 01, �К 02, �К 1.3, �К 2.1, �К 3.1 

 

�@8B5@88 >F5=:8: 
«5» - CD46<?PAB 6OCB?A9AB 9 ‒ 10 ;484A<=; 
«4» - CD46<?PAB 6OCB?A9AB 7 3 8 ;484A<=; 
«3» - CD46<?PAB 6OCB?A9AB 5 3 6 ;484A<=; 
«2» - CD46<?PAB 6OCB?A9AB @9A99 5 ;484A<=. 

�0@80=B 1 
�AEFDG>J<S CB 6OCB?A9A<R ;484A<=: 6O59D<F9 B8AG 5G>6G, EBBF69FEF6GRMGR 

CD46<?PAB@G 64D<4AFG BF69F4 < ;4C<L<F9 99 6 5?4A> BF69FB6. 
1. �DBE<?< <7D4?PAGR >BEFP. �4>B64 69DBSFABEFP, KFB 6OC489F K9FAB9 K<E?B BK>B6: 

A B C D 0,5 
23 

13 
56 

2. � SM<>9 20 EF4A84DFAOI 89F4?9= < 7 5D4>B64AAOI. �OF4M<?< FD< 89F4?<. %B5OF<9 �1 3 
1-4S 89F4?P 5D4>B64AA4S,  �2 3 2-4S 89F4?P 5D4>B64AA4S,  �3 3 3-PS 89F4?P 5D4>B64AA4S. 
�4C<E4FP EB5OF<9: � 3 6E9 89F4?< 5D4>B64AAO9: 
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A B C D þ = ý1̅̅ ̅ ∙ ý2̅̅ ̅ ∙ ý3̅̅ ̅ þ = ý1 + ý2 + ý3 
þ= ý1 ∙ ý2 ∙ ý3 

þ = ý1 ∙ ý2̅̅ ̅ ∙ ý3̅̅ ̅ + ý1̅̅ ̅ ∙ ý2 ∙ ý3̅̅ ̅ + ý1̅̅ ̅ ∙ ý2̅̅ ̅∙ ý3 

3. #GEFP þ 3 Q?9>FD<K9E>4S EI9@4 D45BF49F, ý�   3 D45BF49F ÿ3O= 5?B> EI9@O (ÿ = 1,2,3). 

�4C<E4FP EB5OF<9: Q?9>FD<K9E>4S EI9@4 D45BF49F, 9E?< D45BF49F IBFS 5O B8<A 5?B>: 

A B C D þ = ý1̅̅ ̅ ∙ ý2̅̅ ̅ ∙ ý3̅̅ ̅ 
þ= ý1 + ý2 + ý3 

þ = ý1 ∙ ý2 ∙ ý3 
þ = ý1 ∙ ý2̅̅ ̅ ∙ ý3̅̅ ̅ + ý1̅̅ ̅ ∙ ý2 ∙ ý3̅̅ ̅ + ý1̅̅ ̅ ∙ ý2̅̅ ̅∙ ý3 

4.  BA9FG CB85DBE<?< 3 D4;4. �4>B64 69DBSFABEFP FB7B, KFB <BD9?= 6OC489F 3 D4;4. 
A B C D 38 

12 
78 

18 

5. � SM<>9 25 L4DB6, <; A<I 10 59?OI, 7 7B?G5OI, 3 :9?FOI, 5 E<A<I. !4=F< 69DBSFABEFP 
FB7B, KFB A4G84KG 6OAGFO= L4D 59?O=. 

A B C D 725 0,4 0,2 
325 

6. �O5D4FP CD46<?PAO= BF69F: ( ) ? � �   

A B C D 

0 1 2 ÿ(ý) 1 
ÿ(ý) + ÿ(þ) 2 ÿ(ý∙ þ) 

7. !4=F<  ÿ(ý ∙ þ), 9E?< ÿ(ý) = 13, ÿ(þ) = 25 < EB5OF<S ý < þ A9;46<E<@O9 
A B C D 0,06 

16 0,1 
215 

8. !4=F<  ÿ(ý̅), 9E?< ÿ(ý) = 0,2: 

A B C D 0,5 0,8 0,2 0,6 

9. %B5OF<S ý < þ A9EB6@9EFAO9. !4=F< ÿ(ý + þ), 9E?< ÿ(ý) = ÿ(þ) = 0,3: 

A B C D 0,9 0,8 0,7 0,6 

10. �E?< EB5OF<9 � CDB<EIB8<F FB784 < FB?P>B FB784, >B784 CDB<EIB8<F EB5OF<9 �, FB <I 
A4;O64RF 

A B C D 

D46ABE<?PAO@< EB6@9EFAO@< B8AB6D9@9AAO@< FB:89EF69AAO@< 

�0@80=B 2 
�AEFDG>J<S CB 6OCB?A9A<R ;484A<=: 6O59D<F9 B8AG 5G>6G, EBBF69FEF6GRMGR 

CD46<?PAB@G 64D<4AFG BF69F4 < ;4C<L<F9 99 6 5?4A> BF69FB6 
1. �DBE<?< <7D4?PAGR >BEFP. �4>B64 69DBSFABEFP, KFB 6OC489F 5B?PL9 K9FOD9I BK>B6: 

A B C D 0,5 
23 

13 
56 

2. � SM<>9 20 EF4A84DFAOI 89F4?9= < 7 5D4>B64AAOI. �OF4M<?< FD< 89F4?<. %B5OF<9 �1 3 
1-4S 89F4?P 5D4>B64AA4S,  �2 3 2-4S 89F4?P 5D4>B64AA4S,  �3 3 3-PS 89F4?P 5D4>B64AA4S. 
�4C<E4FP EB5OF<9: � 3 6E9 89F4?< EF4A84DFAO9: 

A B C D þ = ý1̅̅ ̅ ∙ ý2̅̅ ̅ ∙ ý3̅̅ ̅ þ = ý1 + ý2 + ý3 
þ= ý1 ∙ ý2 ∙ ý3 

þ = ý1 ∙ ý2̅̅ ̅ ∙ ý3̅̅ ̅ + ý1̅̅ ̅ ∙ ý2 ∙ ý3̅̅ ̅ + ý1̅̅ ̅ ∙ ý2̅̅ ̅∙ ý3 

3. #GEFP þ 3 Q?9>FD<K9E>4S EI9@4 D45BF49F, ý�   3 D45BF49F ÿ3O= 5?B> EI9@O (ÿ = 1,2,3). 

�4C<E4FP EB5OF<9: Q?9>FD<K9E>4S EI9@4 D45BF49F, 9E?< D45BF49F IBFS 5O 864 5?B>4: 
A B C D 



9  

þ = ý1̅̅ ̅ ∙ ý2̅̅ ̅ ∙ ý3̅̅ ̅ 
þ= ý1 + ý2 + ý3 

þ = ý1 ∙ ý2 ∙ ý3 
þ = ý1 ∙ ý2 ∙ ý3̅̅ ̅ + ý1̅̅ ̅ ∙ ý2 ∙ ý3 + ý1 ∙ ý2̅̅ ̅∙ ý3 

4.  BA9FG CB85DBE<?< 3 D4;4. �4>B64 69DBSFABEFP FB7B, KFB <BD9?= 6OC489F 1 D4;4. 
A B C D 38 

12 
78 

18 

5. � SM<>9 25 L4DB6, <; A<I 10 59?OI, 7 7B?G5OI, 3 :9?FOI, 5 E<A<I. !4=F< 69DBSFABEFP 
FB7B, KFB A4G84KG 6OAGFO= L4D 7B?G5B=. 

A B C D 725 0,4 0,2 
325 

6. �O5D4FP CD46<?PAO= BF69F: ÿ(ý ∙ ý̅)? 

A B C D 

0 1 2 ÿ(ý) 1 
ÿ(ý) + ÿ(þ) 2 ÿ(ý∙ þ) 

7. !4=F<  ÿ(ý ∙ þ), 9E?< ÿ(þ) = 12, ÿ�(ý) = 13 < EB5OF<S ý < þ ;46<E<@O9 
A B C D 0,06 

16 0,1 
215 

8. !4=F<  ÿ(ý̅), 9E?< ÿ(ý) = 0,8: 

A B C D 0,5 0,8 0,2 0,6 

9. %B5OF<S ý < þ A9EB6@9EFAO9. !4=F< ÿ(ý + þ), 9E?< ÿ(ý) = 0,25, ÿ(þ) = 0,45: 

A B C D 0,9 0,8 0,7 0,6 

10. �E?< CBS6?9A<9 B8AB7B <; EB5OF<= A9 <E>?RK49F CBS6?9A<9 8DG7B7B 6 B8AB@ < FB@ :9 
<ECOF4A<<, FB F4><9 EB5OF<S A4;O64RFES 

A B C D 

EB6@9EFAO@< A9EB6@9EFAO@< ;46<E<@O@< A9;46<E<@O@< 

 

��.+: 
�0@80=B 1 2 3 4 5 6 7 8 9 10 

1 A B D D B C D B D C 

2 C A D D A A B C C A 

 

&�%& №5 
?> B5<0< 3.2. %;CG09=0S 25;8G8=0, 55 DC=:F8S @0A?@545;5=8S 8 3.3. 
 0B5<0B8G5A:>5 >6840=85 8 48A?5@A8S A;CG09=>9 25;8G8=O 

 

 5B>48G5A:85 C:070=8S : B5ABC 
�4AA4S D45BF4 @B:9F 5OFP <ECB?P;B64A4 A4 QF4C9 CB6FBD9A<S < >BAFDB?S 
;A4A<=. $4;D45BF4AB 2 64D<4AF4 ;484A<=. �E9 64D<4AFO D45BFO D46ABJ9AAO. 
$45BF4 D4EEK<F4A4 A4 15 @<AGF.  
 

�BAFDB?<DG9@O9 >B@C9F9AJ<< �К 01, �К 02, �К 1.3, �К 2.1, �К 3.1 

 

�@8B5@88 >F5=:8: 
«5» - CD46<?PAB 6OCB?A9AB 9 ‒ 10 ;484A<=; 
«4» - CD46<?PAB 6OCB?A9AB 7 3 8 ;484A<=; 



0  

«3» - CD46<?PAB 6OCB?A9AB 5 3 6 ;484A<=; 
«2» - CD46<?PAB 6OCB?A9AB @9A99 5 ;484A<=. 

�0@80=B 1 
�AEFDG>J<S CB 6OCB?A9A<R ;484A<=: 6O59D<F9 B8AG 5G>6G, EBBF69FEF6GRMGR 

CD46<?PAB@G 64D<4AFG BF69F4 < ;4C<L<F9 99 6 5?4A> BF69FB6. 
1. �<E>D9FAB= A4;O649FES F4>4S E?GK4=A4S 69?<K<A4, >BFBD4S CD<A<@49F: 

A B C D 

>BA9KAB9 <?< 
59E>BA9KAB9 EK9FAB9 
@AB:9EF6B ;A4K9A<= 

59E>BA9KAB9 
@AB:9EF6B ;A4K9A<= 

FB?P>B B8AB 
;A4K9A<9 

FB?P>B 
BFD<J4F9?PAO9 
;A4K9A<S 

2. &45?<KA4S HBD@4 ;484A<S ;4>BA4 D4ECD989?9A<S E?GK4=AB= 69?<K<AO A4;O649FES: 
A B C D 

EG@@B= 
D4ECD989?9A<S 

<AF97D4?B@ 
D4ECD989?9A<S 

DS8B@ 
D4ECD989?9A<S 

CB?9@ 
D4ECD989?9A<S 

3. %GM9EF6GRF 869 HBD@O ;484A<S ;4>BA4 D4ECD989?9A<S 8<E>D9FAB= E?GK4=AB= 
69?<K<AO: 

A B C D 

F45?<KA4S < 
7D4H<K9E>4S 

<AF97D4?PA4S < 
F45?<KA4S 

<AF97D4?PA4S < 
8<HH9D9AJ<4?PA4S 

7D4H<K9E>4S < 
<AF97D4?PA4S 

4. �4>4S <; F45?<J A9 @B:9F D4EE@4FD<64FPES >4> ;4>BA D4ECD989?9A<S E?GK4=AB= 
69?<K<AO X? 

A B C D ý� -10 9 2 ý� 0,2 0,4 0,4 
 

ý� 1 3 5 ý� 0,2 0,4 0,5 
 

ý� -1 2 5 ý� 0,3 0,1 0,5 
 

ý� 7 3 5 ý� 0,2 0,3 0,5 
 

5. �4>BA D4ECD989?9A<S 69DBSFABEF9= 8<E>D9FAB= E?GK4=AB= 69?<K<AO ) <@99F 6<8  ý� 2 4 8 ý� 0,1 ý2 0,6 

&B784 ý2 69DBSFABEFP D46A4&. 
A B C D 

0  0,5   0,3  0,7 

6.  B84 < @98<4A4 8<E>D9FAB= E?GK4=AB= 69?<K<AO, ;484AAB= DS8B@ D4ECD989?9A<S ý� 0,5 2 6 7 8 ý� 0,2 0,1 0,2 0,4 0,1 

A B C D 

7 < 6  7 < 8  6 < 7  0,5 < 8 
7. �484A ;4>BA D4ECD989?9A<S 8<E>D9FAB= E?GK4=AB= 69?<K<AO. !4=F< ý(ý) ý 0 1 2 3 ÿ(ý) 0,1 0,2 0,4 0,3 

A B C D 

3,8 4,2 0,7 1,9 

8.�484A ;4>BA D4ECD989?9A<S 8<E>D9FAB= E?GK4=AB= 69?<K<AO.  !4=F< ý1 + ý2 + ý3 + ý4. ý� ý1 ý2 ý3 ý4 ý� ý1 ý2 ý3 ý4 

A B C D ý1 + ý2 + ý3 1 ý1 + ý2 ý3 + ý4 

9. �<EC9DE<S E?GK4=AB= 69?<K<AO (E X+Y), 789 c = const,X,Y A9;46<E<@O9 E?GK4=AO9 
69?<K<AO, D46AB: 

A B C D 

cD(X)+D(Y) cD(X)-D(Y) D(X)+D(Y) c2D(X)+D(Y) 

10  4F9@4F<K9E>B9 B:<84A<9 CBEFBSAAB= 69?<K<AO % D46AB: 
A B C D 



1  

1 % 0 A9 BCD989?9AB 
�0@80=B 2 

�AEFDG>J<S CB 6OCB?A9A<R ;484A<=: 6O59D<F9 B8AG 5G>6G, EBBF69FEF6GRMGR 
CD46<?PAB@G 64D<4AFG BF69F4 < ;4C<L<F9 99 6 5?4A> BF69FB6 

1. %?GK4=A4S 69?<K<A4 A4;O649FES A9CD9DO6AB= 9E?<: 
A B C D 

FB?P>B 
BFD<J4F9?PAO9 
;A4K9A<S 

FB?P>B B8AB 
;A4K9A<9 

6 D9;G?PF4F9 <ECOF4A<S 
@B:9F CD<ASFP FB <?< <AB9 
6B;@B:AB9 ;A4K9A<9, 
A9<;69EFAB9 ;4D4A99, AB 
B5S;4F9?PAB B8AB 

@AB:9EF6B ;A4K9A<= 
>BFBDB= ;4CB?AS9F 
EC?BLP A9>BFBDO= 

K<E?B6B= 
CDB@9:GFB> 

2. �D4H<K9E>4S HBD@4 ;484A<S ;4>BA4 D4ECD989?9A<S E?GK4=AB= 69?<K<AO - QFB: 
A B C D 

C4D45B?4 CB?<7BA CDS@4S ?<A<S B>DG:ABEFP 
3. %?GK4=AO9 69?<K<AO 89?SFES A4: 

A B C D 

C9D9@9AAO9 < 
CBEFBSAAO9 K9FAO9 < A9K9FAO9 8<E>D9FAO9 < 

A9CD9DO6AO9 
D4J<BA4?PAO9 < 
A9D4J<BA4?PAO9 

4. �4>4S <; F45?<J A9 @B:9F D4EE@4FD<64FPES >4> ;4>BA D4ECD989?9A<S E?GK4=AB= 
69?<K<AO X? 

A B C D ý� -10 9 2 ý� 0,2 0,4 0,5 
 

ý� 1 3 5 ý� 0,2 0,4 0,4 
 

ý� -1 2 5 ý� 0,2 0,3 0,5 
 

ý� 7 3 5 ý� 0,2 0,1 0,5 
 

5. �4>BA D4ECD989?9A<S 69DBSFABEF9= 8<E>D9FAB= E?GK4=AB= 69?<K<AO ) <@99F 6<8  ý� 2 4 8 ý� ý1 0,2 0,1 

&B784 ý1 69DBSFABEFP D46A4&. 
A B C D 

0  0,5   0,3  0,7 

6.  B84 < @98<4A4 8<E>D9FAB= E?GK4=AB= 69?<K<AO, ;484AAB= DS8B@ D4ECD989?9A<S ý� -2 0,4 2 4 5 ý� 0,4 0,2 0,1 0,2 0,1 

A B C D 

-2 < 2  5 < -2  2 < -2  -2 < 5 
7. �484A ;4>BA D4ECD989?9A<S 8<E>D9FAB= E?GK4=AB= 69?<K<AO. !4=F< ý(ý) ý 0 1 2 3 ÿ(ý) 0,2 0,4 0,1 0,3 

A B C D 

3,8 4,2 0,7 1,5 

8.�484A ;4>BA D4ECD989?9A<S 8<E>D9FAB= E?GK4=AB= 69?<K<AO.  !4=F<  ý(ý1 f ý f ý3). ý� ý1 ý2 ý3 ý4 ý� ý1 ý2 ý3 ý4 

� � � � ý1 + ý2 + ý3 1 ý1 + ý2 ý3 + ý4 

9.  4F9@4F<K9E>B9 B:<84A<9 E?GK4=AB= 69?<K<AO (E X+Y), 789 E = const X , Y 

A9;46<E<@O9 E?GK4=AO9 69?<K<AO, D46AB: 
A B C D 

cM(X)-M(Y) cM(X)+M(Y) M(X)+M(Y) M(X)*M(Y) 

10. �<EC9DE<S CBEFBSAAB= 69?<K<AO % D46A4 
A B C D 

1 C  0 A9 BCD989?9A4 
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��.+: 
�0@80=B 1 2 3 4 5 6 7 8 9 10 

1 A C A A, D C A D B D B 

2 D B C B, C D A D A B C 
 

  



 

&01;8F0 3 - (>@<0 8=D>@<0F8>==>9 :0@BO 10=:0 B5AB>2OE 7040=89 

 

!4<@9AB64A<9 D4;89?B6 �E97B 
&� 

�B?<K9EF6B HBD@ &� �BAFDB?<DG9@O9 
>B@C9F9AJ<< "F>DOFB7B 

F<C4 
�4>DOFB7B 
F<C4 

!4 
EBBF69FEF6<9 

'CBDS8BK9A<9 

1.1. �<HH9D9AJ<4?PAB9 < 
<AF97D4?PAB9 <EK<E?9A<9 10 10 ˗ ˗ ˗ '1, '3, �1, �2,  

"� 01, "� 02, #� 3.1 
1.3. $S8O 6 6 

˗ ˗ ˗ 
'1, '3, �1,  

"� 01, "� 02, #� 1.3, 
#� 2.1, #� 3.1 

2.2. "EAB6O F9BD<< 7D4HB6 10 10 ˗ ˗ ˗ '3, �1, "� 01, "� 02, 
#� 1.3, #� 2.1, #� 3.1 

3.1. �9DBSFABEFP. &9BD9@O E?B:9A<S 
< G@AB:9A<S 69DBSFABEF9= 10 10 ˗ ˗ ˗ 

'2, '3, �1,  
"� 01, "� 02, #� 1.3, 
#� 2.1, #� 3.1 

3.2. %?GK4=A4S 69?<K<A4, 99 HGA>J<S 
D4ECD989?9A<S < 3.3.  4F9@4F<K9E>B9 
B:<84A<9 < 8<EC9DE<S E?GK4=AB= 
69?<K<AO 

10 10 ˗ ˗ ˗ 

'2, '3, �1,  
"� 01, "� 02, #� 1.3, 
#� 2.1, #� 3.1 
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#$"��$"+!/� $��"&/  
?> B5<5 1.1. �8DD5@5=F80;P=>5 8 8=B53@0;P=>5 8AG8A;5=85 

 

 5B>48G5A:85 C:070=8S : ?@>25@>G=O< @01>B0< 

�4AAO9 D45BFO @B7GF 5OFP <ECB?P;B64AO A4 QF4C9 CB6FBD9A<S < >BAFDB?S ;A4A<=. 
$4;D45BF4AB 4 D45BFO. �E9 64D<4AFO 6 >4:8B= D45BF9 D46ABJ9AAO. 
�4:84S D45BF4 D4EEK<F4A4 A4 20 @<AGF.  
 

�BAFDB?<DG9@O9 >B@C9F9AJ<< OK 01, �К 02, �К 1.3, �К 2.1, �К 3.1 

 

�@8B5@88 >F5=:8: 
«5» 10;;>2 2OAB02;S5BAS >1CG0RI5<CAS, 5A;8: 

- D45BF4 6OCB?A9A4 CB?ABEFPR; 
- 6E9 ;484A<S 6OCB?A9AO CD46<?PAB, 6B;@B:A4 B8A4 A9FBKABEFP <?< BC<E>4, A9 
S6?SRM4SES E?98EF6<9@ A9;A4A<S <?< A9CBA<@4A<S GK95AB7B @4F9D<4?4; 

«4» 10;;0 2OAB02;S5BAS >1CG0RI5<CAS, 5A;8: 
- D45BF4 6OCB?A9A4 CB?ABEFPR <?< A9 @9A99 K9@ A4 80 % BF B5N9@4 ;484A<S, AB 6 
A9= <@9RFES A98BK9FO < A9EGM9EF69AAO9 BL<5><; 
- D45BF4 6OCB?A9A4 CB?ABEFPR, AB <ECB?P;B64AO A4<@9A99 BCF<@4?PAO9 CB8IB8O 
> D9L9A<R CBEF46?9AAB= ;484K<; 

«3» 10;;0 2OAB02;S5BAS >1CG0RI5<CAS, 5A;8: 
- D45BF4 6OCB?A9A4 5B?99 K9@ A4CB?B6<AG, 8BCGM9AB 5B?99 FD9I BL<5B>; 

«2» 10;;0 2OAB02;S5BAS >1CG0RI5<CAS, 5A;8: 
- D45BF4 6OCB?A9A4 @9APL9 K9@ A4CB?B6<AG <?< EB89D:<F A9E>B?P>B 
EGM9EF69AAOI BL<5B>; D45BF4 A9 6OCB?A9A4. 

#@>25@>G=0S @01>B0 №1 
��$��!& 1. 

1. #9D9K<E?<FP BEAB6AO9 C9D<B8O D4;6<F<S @4F9@4F<>< 
2. +9@ I4D4>F9D<;G9FES C9D6O= C9D<B8 D4;6<F<S @4F9@4F<><. 
3. �4=F9 BCD989?9A<9 C9D9@9AAB= 69?<K<AO. 
4. #D<698<F9 CD<@9D 59E>BA9KAB @4?B= C9D9@9AAB= 69?<K<AO. 
5. +9@ BF?<K49FES CBEFBSAA4S 69?<K<A4 BF 45EB?RFAB= CBEFBSAAB= 69?<K<AO? 
6. !4=8<F9 B5?4EFP BCD989?9A<S < B5?4EFP ;A4K9A<S HGA>J<<: 

4) 5) 6) 7) 

  
  

7. �4>B9 EBBF69FEF6<9 S6?S9FES HGA>J<9=?  
4) 5) 6) 7) 
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��$��!& 2. 
1. #9D9K<E?<FP BEAB6AO9 C9D<B8O D4;6<F<S @4F9@4F<>< 

2. +9@ I4D4>F9D<;G9FES FD9F<= C9D<B8 D4;6<F<S @4F9@4F<><. 
3. �4=F9 BCD989?9A<9 CBEFBSAAB= 69?<K<AO. 
4. #D<698<F9 CD<@9D 59E>BA9KAB 5B?PLB= C9D9@9AAB= 69?<K<AO. 
5. +9@ BF?<K49FES 45EB?RFA4S CBEFBSAA4S 69?<K<A4 BF CBEFBSAAB= 69?<K<AO? 
6. !4=8<F9 B5?4EFP BCD989?9A<S < B5?4EFP ;A4K9A<S HGA>J<<: 

4) 5) 6) 7) 

  
  

7. �4>B9 EBBF69FEF6<9 S6?S9FES HGA>J<9=?  
4) 5) 6) 7) 

    
��$��!& 3. 

1. #9D9K<E?<FP BEAB6AO9 C9D<B8O D4;6<F<S @4F9@4F<>< 

2. +9@ I4D4>F9D<;G9FES 6FBDB= C9D<B8 D4;6<F<S @4F9@4F<><. 
3. �4=F9 BCD989?9A<9 59E>BA9KAB 5B?PLB= C9D9@9AB= 69?<K<AO.  
4. #D<698<F9 CD<@9D C9D9@9AAB= 69?<K<AO. 
5. +9@ BF?<K49FES 45EB?RFA4S CBEFBSAA4S 69?<K<A4 BF C9D9@9AAB= 69?<K<AO? 
6. !4=8<F9 B5?4EFP BCD989?9A<S < B5?4EFP ;A4K9A<S HGA>J<<: 

4) 5) 6) 7) 

    

7. �4>B9 EBBF69FEF6<9 S6?S9FES HGA>J<9=?  
4) 5) 6) 7) 

    
��$��!& 4. 

1. #9D9K<E?<FP BEAB6AO9 C9D<B8O D4;6<F<S @4F9@4F<>< 

2. +9@ I4D4>F9D<;G9FES K9F69DFO= C9D<B8 D4;6<F<S @4F9@4F<><. 
3. �4=F9 BCD989?9A<9 59E>BA9KAB @4?B= C9D9@9AB= 69?<K<AO.  
4. #D<698<F9 CD<@9D 45EB?RFAB= CBEFBSAAB= 69?<K<AO. 
5. +9@ BF?<K49FES 59E>BA9KAB 5B?PL4S C9D9@9AA4S 69?<K<A4 BF C9D9@9AAB= 69?<K<AO? 
6. !4=8<F9 B5?4EFP BCD989?9A<S < B5?4EFP ;A4K9A<S HGA>J<<: 
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4) 5) 6) 7) 

 
 

 
 

7. �4>B9 EBBF69FEF6<9 S6?S9FES HGA>J<9=?  
4) 5) 6) 7) 

    
 

#@>25@>G=0S @01>B0 №2 
��$��!& 1. 

!4=F< CDB<;6B8AO9 HGA>J<=  
1. þ = 5ý4 + 3 ýÿĀ ý 2 2ý + 9 

2. þ = √ý83 2 11ý 2 7 

3.  þ = þý ∙ cos ý 

4. þ = tgýý22 

5. y = 22ln x + 9x6 

��$��!& 2. 
!4=F< CDB<;6B8AO9 HGA>J<=  
1. y = 3x 2 15x4 + 8 sin x + 63 

2. y = 6 2 √x35 2 3x 

3.  y = ex ∙ tg x 

4. y = x+3cos x 

5. y = 2 2x2 + 3ln x 

��$��!& 3. 
!4=F< CDB<;6B8AO9 HGA>J<=  
1. y = 7x8 + 5 cos x 2 8x 2 71 

2. y = 3 2 12x + √x73
 

3.  y = sin x ∙ ex 

4. y = 52xctg x 

5. y = 7x3 25ln x 

 

��$��!& 4. 
!4=F< CDB<;6B8AO9 HGA>J<=  
1. þ = 5ý4 + 3 ýÿĀ ý 2 2ý + 9 

2. þ = √ý83 2 11ý 2 7 

3.  þ = þý ∙ cos ý 

4. þ = tgýý22 

5. y = 22ln x + 9x6 

#@>25@>G=0S @01>B0 №3 
��$��!& 1. 

�OK<E?<FP A9BCD989?9AAO9 <AF97D4?O: 
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1. ø ù  dxxx 268
3

, 2. ø ù  dxxx 72sin5   

3. ø ù  dxxxx 523
3 , 4. dx

x

xx



4

63
366

 

5.  
dx

x
2

1

3
 

��$��!& 2. 
�OK<E?<FP A9BCD989?9AAO9 <AF97D4?O: 

1. ø ù  dxxx 492
2

, 2. ø ù  dxxx 34cos4   

3. ø ù  dxxxx 52
22 , 4. dx

x

xx



5

84
447

 

5.  
dx

x
2

1

2
 

 

��$��!& 3. 
�OK<E?<FP A9BCD989?9AAO9 <AF97D4?O: 

1. ø ù  dxxx 847
3

, 2. ø ù  dxxx 3sin34   

3. ø ù  xdxxx 224
25 , 4. dx

x

xx



6

95
582

 

5.  
dx

x
2

1

3
 

 

��$��!& 4. 
�OK<E?<FP A9BCD989?9AAO9 <AF97D4?O: 

1. ø ù  dxxx 365
4

, 2. ø ù  dxxx 62cos5   

3. ø ù  dxxx 25
2 , 4. dx

x

xx



4

73
349

 

5.  
dx

x 1

3
2

 

#@>25@>G=0S @01>B0 №4 
��$��!& 1. 

I. �OK<E?<FP BCD989?9AAO9 <AF97D4?O CD<@9ASS HBD@G?G !PRFBA4-�9=5A<J4:  

ø ù



1

1

3
268 dxxx , ø ù 

2

0

2
16,0 dxxx ,  

1

2

3

3
1

3
dx

x
 

II. �OK<E?<FP BCD989?9AAO9 <AF97D4?O CD<@9ASS @9FB8 CB8EF4AB6><:  

 ÷
ø
ö

÷
ø
ö 

3

0
3

3cos




dxx ,  

3

0

2
9 dxIx ,  

3

1

2
12

3

x

xdx
 

��$��!& 2. 
I. �OK<E?<FP BCD989?9AAO9 <AF97D4?O CD<@9ASS HBD@G?G !PRFBA4-�9=5A<J4:  
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ø ù



1

1

2
492 dxxx , ø ù 

2

0

2
14,0 dxxx ,  

5,0

0

2
1

2
dx

x
 

II. �OK<E?<FP BCD989?9AAO9 <AF97D4?O CD<@9ASS @9FB8 CB8EF4AB6><:  

 ÷
ø
ö

÷
ø
ö 

2

0
4

2sin




dxx ,  

1

2

2
1dxIx ,  

2

1

2
13

5

x

xdx
 

��$��!& 3. 
I. �OK<E?<FP BCD989?9AAO9 <AF97D4?O CD<@9ASS HBD@G?G !PRFBA4-�9=5A<J4:  

ø ù



1

1

3
847 dxxx , ø ù 

2

0

2
26,0 dxxx , 



1

2

1
2

1

3
dx

x
 

II. �OK<E?<FP BCD989?9AAO9 <AF97D4?O CD<@9ASS @9FB8 CB8EF4AB6><:  

 ÷
ø
ö

÷
ø
ö 

3

0

3
2

cos




dxx ,  

2

0

2
4 dxIx ,  

4

1

2
22

3

x

xdx
 

��$��!& 4. 
I. �OK<E?<FP BCD989?9AAO9 <AF97D4?O CD<@9ASS HBD@G?G !PRFBA4-�9=5A<J4:  

ø ù



1

1

4
365 dxxx , ø ù 

2

0

3
45,0 dxxx ,  

3

0

2
1

3
dx

x
 

II. �OK<E?<FP BCD989?9AAO9 <AF97D4?O CD<@9ASS @9FB8 CB8EF4AB6><:  

 ÷
ø
ö

÷
ø
ö 

2

0

2
4

sin




dxx ,  

2

0

2
21 dxIx ,  

3

1

2
34

3

x

xdx
 

 

#$"��$"+!/� $��"&/ 

?> B5<5 1.2. "1O:=>25==O5 48DD5@5=F80;P=O5 C@02=5=8S 

 

 5B>48G5A:85 C:070=8S : ?@>25@>G=O< @01>B0< 

�4AAO9 D45BFO @B7GF 5OFP <ECB?P;B64AO A4 QF4C9 CB6FBD9A<S < >BAFDB?S ;A4A<=. 
$4;D45BF4AB 2 D45BFO <; 4 64D<4AFB6 ;484A<=. �E9 64D<4AFO 6 >4:8B= D45BF9 
D46ABJ9AAO. 
$45BF4 71 D4EEK<F4A4 A4 20 @<AGF, D45BF4 72 D4EEK<F4A4 A4 45 @<AGF. 
 

�BAFDB?<DG9@O9 >B@C9F9AJ<< �К 01, �К 02, �К 1.3, �К 2.1, �К 3.1 

 

�@8B5@88 >F5=:8: 
«5» 10;;>2 2OAB02;S5BAS >1CG0RI5<CAS, 5A;8: 

- D45BF4 6OCB?A9A4 CB?ABEFPR; 
- 6E9 ;484A<S 6OCB?A9AO CD46<?PAB, 6B;@B:A4 B8A4 A9FBKABEFP <?< BC<E>4, A9 
S6?SRM4SES E?98EF6<9@ A9;A4A<S <?< A9CBA<@4A<S GK95AB7B @4F9D<4?4; 

«4» 10;;0 2OAB02;S5BAS >1CG0RI5<CAS, 5A;8: 
- D45BF4 6OCB?A9A4 CB?ABEFPR <?< A9 @9A99 K9@ A4 80 % BF B5N9@4 ;484A<S, AB 6 
A9= <@9RFES A98BK9FO < A9EGM9EF69AAO9 BL<5><; 
- D45BF4 6OCB?A9A4 CB?ABEFPR, AB <ECB?P;B64AO A4<@9A99 BCF<@4?PAO9 CB8IB8O 
> D9L9A<R CBEF46?9AAB= ;484K<; 

«3» 10;;0 2OAB02;S5BAS >1CG0RI5<CAS, 5A;8: 
- D45BF4 6OCB?A9A4 5B?99 K9@ A4CB?B6<AG, 8BCGM9AB 5B?99 FD9I BL<5B>; 
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«2» 10;;0 2OAB02;S5BAS >1CG0RI5<CAS, 5A;8: 
- D45BF4 6OCB?A9A4 @9APL9 K9@ A4CB?B6<AG <?< EB89D:<F A9E>B?P>B 
EGM9EF69AAOI BL<5B>; D45BF4 A9 6OCB?A9A4. 

#@>25@>G=0S @01>B0 №5 
��$��!& 1. 

1. #DB69DPF9, S6?S9FES ?< ;484AA4S HGA>J<S ý = 2þ5� D9L9A<9@ GD46A9A<S ý ′ = 5ý. 

2. �4AB GD46A9A<9 þ ′ = 2ý. 4) $9L<F9 97B, 5) A4=8<F9 D9L9A<9, G8B6?9F6BDSRM99 A4K4?PAB@G GE?B6<R þ(0) = 1, 6) CDB698<F9 K9D9; FBK>G (0; 1) <AF97D4?PAGR >D<6GR 84AAB7B GD46A9A<S. 
3. !4=8<F9 B5M99 D9L9A<9 8<HH9D9AJ<4?PAB7B GD46A9A<S ÿ ′′ = sin 3ý. 

��$��!& 2. 
1. #DB69DPF9, S6?S9FES ?< ;484AA4S HGA>J<S ÿ = √ý D9L9A<9@ GD46A9A<S ÿ ′ = ÿ2ý. 

2. �4AB GD46A9A<9 ý ′ = cos þ. 4) $9L<F9 97B, 5) A4=8<F9 D9L9A<9, G8B6?9F6BDSRM99 A4K4?PAB@G GE?B6<R ý(0) = 21, 6) CDB698<F9 K9D9; FBK>G (0; 21) <AF97D4?PAGR >D<6GR 84AAB7B GD46A9A<S. 
3. !4=8<F9 B5M99 D9L9A<9 8<HH9D9AJ<4?PAB7B GD46A9A<S þ ′′ = þ2ý. 

��$��!& 3. 
1. #DB69DPF9, S6?S9FES ?< ;484AA4S HGA>J<S y= þ2ý + 1 D9L9A<9@ GD46A9A<S þ ′ = 2þ + 1. 

2. �4AB GD46A9A<9 ÿ ′ = 24þ. 4) $9L<F9 97B, 5) A4=8<F9 D9L9A<9, G8B6?9F6BDSRM99 A4K4?PAB@G GE?B6<R 

z(1) = 22, 6) CDB698<F9 K9D9; FBK>G (1; 22) <AF97D4?PAGR >D<6GR 84AAB7B GD46A9A<S. 
3. !4=8<F9 B5M99 D9L9A<9 8<HH9D9AJ<4?PAB7B GD46A9A<S þ ′′ = cos 5ý. 

��$��!& 4. 
1. #DB69DPF9, S6?S9FES ?< ;484AA4S HGA>J<S y= 2 1�2 D9L9A<9@ GD46A9A<S þ ′ = þþ2. 

2. �4AB GD46A9A<9 þ ′ = 2 sin þ. 4) $9L<F9 97B, 5) A4=8<F9 D9L9A<9, G8B6?9F6BDSRM99 A4K4?PAB@G GE?B6<R 
y(�2) = 1, 6) CDB698<F9 K9D9; FBK>G (�2 ; 1) <AF97D4?PAGR >D<6GR 84AAB7B GD46A9A<S. 
3. !4=8<F9 B5M99 D9L9A<9 8<HH9D9AJ<4?PAB7B GD46A9A<S ÿ ′′ = þ2þ. 

#@>25@>G=0S @01>B0 №6 
��$��!& 1. 

1. !4=F< B5M<= <AF97D4? 8<HH9D9AJ<4?PAB7B GD46A9A<S 
4) ø ùdyydxx  2

2 ; 5) 33 yy  ; 6) ø ù yyxxy  343
22 . 

2. !4=F<  B5M99 D9L9A<9 8<HH9D9AJ<4?PAOI GD46A9A<= 

4) 2þ ′′ + þ ′ + 6þ = 0; 5) þ ′′ 2 2þ ′ + 2þ = 0 

3. !4=F<  K4EFAB9 D9L9A<9 8<HH9D9AJ<4?PAB7B GD46A9A<S  þ ′′ + 4þ ′ + 4þ = 0, 9E?< þ(0) = 21, þ ′(0) = 5 .  
��$��!& 2. 

1. !4=F< B5M<= <AF97D4? 8<HH9D9AJ<4?PAB7B GD46A9A<S 
4) dyydxx

34
)6(  ; 5) 55 yy  ; 6) yyxyx  5)1)(23(

222
. 

2. !4=F<  B5M99 D9L9A<9 8<HH9D9AJ<4?PAOI GD46A9A<= 

4) þ ′′ 2 2þ ′ 2 35þ = 0; 5) 2þ ′′ + 2þ ′ 2 10þ = 0 

3. !4=F<  K4EFAB9 D9L9A<9 8<HH9D9AJ<4?PAB7B GD46A9A<S 
 þ ′′ 2 6þ ′ + 9þ = 0, 9E?< þ(0) = 2, þ ′(0) = 21 .  

��$��!& 3. 
1. !4=F< B5M<= <AF97D4? 8<HH9D9AJ<4?PAB7B GD46A9A<S 
4) ø ùdyGdxx 12

3  ; 5) 44 yy  ; 6) ø ùø ù5641
222  xyyyx . 

2. !4=F<  B5M99 D9L9A<9 8<HH9D9AJ<4?PAOI GD46A9A<= 

4) -þ ′′ 2 3þ ′ 2 2þ = 0; 5) 2þ ′′ + 2þ ′ 2 5þ = 0 

3. !4=F<  K4EFAB9 D9L9A<9 8<HH9D9AJ<4?PAB7B GD46A9A<S 
 þ ′′ + 10þ ′ + 25þ = 0, 9E?< þ(0) = 23, þ ′(0) = 2 .  

��$��!& 4. 

1. !4=F< B5M<= <AF97D4? 8<HH9D9AJ<4?PAB7B GD46A9A<S 
4) dyydxx

53
)7(  ; 5) 77 yy  ; 6) yyxxy  3)23)(7(

222
. 

2. !4=F<  B5M99 D9L9A<9 8<HH9D9AJ<4?PAOI GD46A9A<= 

4) þ ′′ + 2þ ′ 2 15þ = 0; 5) 22þ ′′ + 2þ ′ 2 5þ = 0 
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3. !4=F<  K4EFAB9 D9L9A<9 8<HH9D9AJ<4?PAB7B GD46A9A<S 
 þ ′′ 2 12þ ′ + 36þ = 0, 9E?< þ(0) = 21, þ ′(0) = 3 .  

 

#$"��$"+!�/ $��"&� №7 

?> B5<5 2.1. "A=>2O B5>@88 <=>65AB2 
 

 5B>48G5A:85 C:070=8S : ?@>25@>G=O< @01>B0< 

�4AAO9 D45BFO @B7GF 5OFP <ECB?P;B64AO A4 QF4C9 CB6FBD9A<S < >BAFDB?S ;A4A<=. 
$4;D45BF4AB 10 64D<4AF4 ;484A<=. �E9 64D<4AFO D46ABJ9AAO. 
$45BF4 D4EEK<F4A4 A4 20 @<AGF. 
 

�BAFDB?<DG9@O9 >B@C9F9AJ<< �К 01, �К 02, �К 1.3, �К 2.1, �К 3.1 

 

�@8B5@88 >F5=:8: 
«5» 10;;>2 2OAB02;S5BAS >1CG0RI5<CAS, 5A;8: 

- D45BF4 6OCB?A9A4 CB?ABEFPR; 
- 6E9 ;484A<S 6OCB?A9AO CD46<?PAB, 6B;@B:A4 B8A4 A9FBKABEFP <?< BC<E>4, A9 
S6?SRM4SES E?98EF6<9@ A9;A4A<S <?< A9CBA<@4A<S GK95AB7B @4F9D<4?4; 

«4» 10;;0 2OAB02;S5BAS >1CG0RI5<CAS, 5A;8: 
- D45BF4 6OCB?A9A4 CB?ABEFPR <?< A9 @9A99 K9@ A4 80 % BF B5N9@4 ;484A<S, AB 6 
A9= <@9RFES A98BK9FO < A9EGM9EF69AAO9 BL<5><; 
- D45BF4 6OCB?A9A4 CB?ABEFPR, AB <ECB?P;B64AO A4<@9A99 BCF<@4?PAO9 CB8IB8O 
> D9L9A<R CBEF46?9AAB= ;484K<; 

«3» 10;;0 2OAB02;S5BAS >1CG0RI5<CAS, 5A;8: 
- D45BF4 6OCB?A9A4 5B?99 K9@ A4CB?B6<AG, 8BCGM9AB 5B?99 FD9I BL<5B>; 

«2» 10;;0 2OAB02;S5BAS >1CG0RI5<CAS, 5A;8: 
- D45BF4 6OCB?A9A4 @9APL9 K9@ A4CB?B6<AG <?< EB89D:<F A9E>B?P>B 
EGM9EF69AAOI BL<5B>; D45BF4 A9 6OCB?A9A4. 

 

��$��!& 1. 
1. �4AB @AB:9EF6B � = {4|4 2 EF?<J4 96DBC9=E>B7B 7BEG84DEF64}. &B784 69DAO@ 5G89F GF69D:89A<9: 

« AB:9EF6B �______». 
4) >BA9KAB < ;484AB C9D9K<E?9A<9@ 6E9I Q?9@9AFB6; 5) 59E>BA9KAB < ;484AB E CB@BMPR 
I4D4>F9D<EF<K9E>B7B E6B=EF64; 6) 59E>BA9KAB < ;484AAB C9D9K<E?9A<9@ Q?9@9AFB6; 7) >BA9KAB < ;484AAB E 
CB@BMPR I4D4>F9D<EF<K9E>B7B E6B=EF64.  
2. �?S CD<6989AAOI A<:9 @AB:9EF6 69DAO@< 5G8GF GF69D:89A<S: 4) √3 ∈ Ā, 5) √3 ∈ ā, 6) √3 ∈ þ, 7) √3 ∈ ý. 

3. �4AO @AB:9EF64 � < �. !4=F< B5N98<A9A<9, C9D9E9K9A<9 < D4;ABEFP  @AB:9EF6 � < �. 4) � = {1, 5, 9, 
12},B = {0, 7, 9, 12, 17}; 5) � = [2, +∞), B = (3∞ , 3) 
4. �484FP C9D9K<E?9A<9@ Q?9@9AFB6 @AB:9EF64, ;484AAO9 G>4;4A<9@ I4D4>F9D<EF<K9E>B7B E6B=EF64 

Q?9@9AFB6: � = {ý| ý � þ, ý < 3,7} 

5. �;B5D4;<FP @AB:9EF6B A4 K<E?B6B= CDS@B=: ý = {ÿ| ÿ � ā, 22 f ÿ < 10} 
 
 

��$��!& 2. 
1. �4AB @AB:9EF6B � = {4|4 2 @G:E>B9 <@S}. &B784 69DAO@ 5G89F GF69D:89A<9: « AB:9EF6B �______». 

4) >BA9KAB < ;484AB C9D9K<E?9A<9@ 6E9I Q?9@9AFB6; 5) >BA9KAB < ;484AAB E CB@BMPR I4D4>F9D<EF<K9E>B7B 
E6B=EF64; 6) 59E>BA9KAB < ;484AAB C9D9K<E?9A<9@ Q?9@9AFB6; 7) 59E>BA9KAB < ;484AB E CB@BMPR 
I4D4>F9D<EF<K9E>B7B E6B=EF64. 
2. �?S CD<6989AAOI A<:9 @AB:9EF6 69DAO@< 5G8GF GF69D:89A<S: 4) � ∈ Ā, 5) � ∈ ý, 6) � ∈ þ, 7) � ∈ ā. 

3. �4AO @AB:9EF64 � < �. !4=F< B5N98<A9A<9, C9D9E9K9A<9 < D4;ABEFP  @AB:9EF6 � < �. 4) � = {3, -2, 4, 8}, 

B = {4, 5, 9, -2, 17}; 5) � = (-5, +∞), B = (3∞ , 11] 
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4. �484FP C9D9K<E?9A<9@ Q?9@9AFB6 @AB:9EF64, ;484AAO9 G>4;4A<9@ I4D4>F9D<EF<K9E>B7B E6B=EF64 
Q?9@9AFB6: � = {ý| ý � þ, ý < 2,1} 

5. �;B5D4;<FP @AB:9EF6B A4 K<E?B6B= CDS@B=: ý = {ÿ| ÿ � ā, 9 < ÿ f 21} 
 

 

��$��!& 3. 
1. �4AB @AB:9EF6B � = {4|4 2 :9AE>B9 <@S}. &B784 69DAO@ 5G89F GF69D:89A<9: « AB:9EF6B �_____ 2 _». 

4) >BA9KAB < ;484AB C9D9K<E?9A<9@ 6E9I Q?9@9AFB6; 5) >BA9KAB < ;484AAB E CB@BMPR I4D4>F9D<EF<K9E>B7B 
E6B=EF64; 6) 59E>BA9KAB < ;484AAB C9D9K<E?9A<9@ Q?9@9AFB6; 7) 59E>BA9KAB < ;484AB E CB@BMPR 
I4D4>F9D<EF<K9E>B7B E6B=EF64. 
2. �?S CD<6989AAOI A<:9 @AB:9EF6 69DAO@< 5G8GF GF69D:89A<S: 4) þ ∈ ā, 5) þ ∈ ý, 6) þ ∈ þ, 7) þ ∈ Ā. 

3. �4AO @AB:9EF64 � < �. !4=F< B5N98<A9A<9, C9D9E9K9A<9 < D4;ABEFP  @AB:9EF6 � < �. 4) � = {0, -3, 7, 

11}, B = {2, 0, 11, -2, 12}; 5) � = (-10, +∞), B = (3∞ , 12] 
4. �484FP C9D9K<E?9A<9@ Q?9@9AFB6 @AB:9EF64, ;484AAO9 G>4;4A<9@ I4D4>F9D<EF<K9E>B7B E6B=EF64 

Q?9@9AFB6: � = {ý| ý � þ, ý < 4,02} 

5. �;B5D4;<FP @AB:9EF6B A4 K<E?B6B= CDS@B=: ý = {ÿ| ÿ � ā, 22 f ÿ < 10} 
 

 

 
 

��$��!& 4. 
1. �4AB @AB:9EF6B � = {4|4 2 5G>6O DGEE>B7B 4?H46<F4}. &B784 69DAO@ 5G89F GF69D:89A<9: 

« AB:9EF6B �______». 
4) >BA9KAB < ;484AB C9D9K<E?9A<9@ 6E9I Q?9@9AFB6; 5) >BA9KAB < ;484AAB E CB@BMPR I4D4>F9D<EF<K9E>B7B 
E6B=EF64; 6) 59E>BA9KAB < ;484AAB C9D9K<E?9A<9@ Q?9@9AFB6; 7) 59E>BA9KAB < ;484AB E CB@BMPR 
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