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 #D4>F<K9E>4S D45BF4 №8 «!4IB:89A<9 B5D4FAB= @4FD<JO. $9L9A<9 @4FD<KAB7B 
GD46A9A<S» 

 #D4>F<K9E>4S D45BF4 №9 «!4IB:89A<9 D4A74 @4FD<JO» 
 #D4>F<K9E>4S D45BF4 №10 «$9L9A<9 %��' @9FB8B@ �4GEE4 < �D4@9D4» 
 #D4>F<K9E>4S D45BF4 №11 «�EE?98B64A<9 %��' A4 EB6@9EFABEFP. !4IB:89A<9 
B5M97B < K4EFAB7B D9L9A<S %��'» 

 #D4>F<K9E>4S D45BF4 №12 «#D<@9A9A<9 CD46<? 8<HH9D9AJ<DB64A<S 8?S A4IB:89-
A<S CDB<;6B8AOI» 

 #D4>F<K9E>4S D45BF4 №13 «�EE?98B64A<9 HGA>J<< E CB@BMPR CDB<;6B8AB=» 
 #D4>F<K9E>4S D45BF4 №14 «#DB<;6B8A4S < 99 CD<?B:9A<S» 
 #D4>F<K9E>4S D45BF4 №15 «!4IB:89A<9 CDB<;6B8AB= HGA>J<< 86GI C9D9@9AAOI 
C9D6B7B < 6FBDB7B CBDS8>B6» 

 #D4>F<K9E>4S D45BF4 №16 «!4IB:89A<9 Q>EFD9@G@B6 HGA>J<< 86GI C9D9@9AAOI E 
CB@BMPR CDB<;6B8AB=» 

 #D4>F<K9E>4S D45BF4 №17 «"EAB6AO9 @9FB8O <AF97D<DB64A<S.  9FB8 CB8EF4AB6-
><.» 

 #D4>F<K9E>4S D45BF4 №18 «"EAB6AO9 @9FB8O <AF97D<DB64A<S.  9FB8 A9BCD989-
?9AAOI >BQHH<J<9AFB6» 

 #D4>F<K9E>4S D45BF4 №19 «"EAB6AO9 @9FB8O <AF97D<DB64A<S.  9FB8 <AF97D<DB-
64A<S CB K4EFS@» 

 #D4>F<K9E>4S D45BF4 №20 «!4IB:89A<9 A9BCD989?9AAOI <AF97D4?B6» 
 #D4>F<K9E>4S D45BF4 №21 «"CD989?9AAO= <AF97D4? < 97B E6B=EF64» 
 #D4>F<K9E>4S D45BF4 №22 «�OK<E?9A<9 BCD989?9AAOI <AF97D4?B6» 
 #D4>F<K9E>4S D45BF4 №23 «�<HH9D9AJ<4?PAO9 GD46A9A<S E D4;89?SRM<@<ES C9-
D9@9AAO@<» 
 

#@0:B8G5A:0O @01>B0 №1 
«�59AB28O =04 :><?;5:A=K<8 G8A;0<8 2 0;351@08G5A:>9 D>@<5» 

�484A<9 1. 
!4=F< >B@C?9>EAB9 K<E?B z<; D469AEF64 izi ý 432 . 
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�484A<9 2. 
!4=F< CDB<;6989A<9 >B@C?9>EAOI K<E9? z<; D469AEF64 iz 231 ý  < iz ý 12 . 

�484A<9 3. 

!4=F< K4EFAB9 BF 89?9A<S >B@C?9>EAB7B K<E?4 iz 3
2

1
1 ý  A4 K<E?B iz

3

1
22 ý . 

�484A<9 4. 
!4=F< 59

i . 

�484A<9 5. 
�OK<E?<F9 

4) 
2

2

3

2

1
÷÷
ø

ö
÷÷
ø

ö


i
; 5) 

4

2

3

2

1
÷÷
ø

ö
÷÷
ø

ö


i
. 

#@8<5@=K5 7040=8O 4;O A0<>AB>OB5;L=>9 @01>BK № 1 
«�59AB28O =04 :><?;5:A=K<8 G8A;0<8» 

�0@80=B 1. 

1. �4AO >B@C?9>EAO9 K<E?4 21, zz . !4=F< 21 zz  , 21 zz  , 
2

1

z

z
: iz 8151 ý , 

iz 342 ý . 

2. #D98EF46<FP K<E?B iz 43ý  6 FD<7BAB@9FD<K9E>B= HBD@9. 
3. $9L<FP >648D4FAB9 GD46A9A<9  012 ý xx . 

4. !4=F< 89=EF6<F9?PAO9 K<E?4 x < y <; GD46A9A<S   iyixi 42)41(2)3( ý
. 

В4D<4AF 2 

1. �4AO >B@C?9>EAO9 K<E?4 21, zz . !4=F< 21 zz  , 21 zz  , 
2

1

z

z
: iz 391 ý , iz 712 ý . 

2. #D98EF46<FP K<E?B iz 32ý  6 FD<7BAB@9FD<K9E>B= HBD@9. 
3. $9L<FP >648D4FAB9 GD46A9A<9  012 2 ý xx . 

4. !4=F< 89=EF6<F9?PAO9 K<E?4 x < y <; GD46A9A<S   iyixi ý 1)21(3)21( . 

 

#@0:B8G5A:0O @01>B0 №2 
«�59AB28O =04 :><?;5:A=K<8 G8A;0<8 2 B@83>=><5B@8G5A:>9 D>@<5» 

�484A<9 1. 
�4AB ø ù00

1 60sin60cos2 iz ý  < ø ù00

2 120sin120cos3 iz ý . �OK<E?<FP 21 zz  . 

�484A<9 2. 

�4AB ø ù00

1 30sin30cos3 iz ý  < ø ù00

2 60sin60cos2 iz ý . �OK<E?<FP 
2

1

z

z
. 

�484A<9 3. 
�OD4;<F9 4sin , < 4cos  K9D9; sin  < cos . 

�484A<9 4. 

�4AB ÷
ø
ö

÷
ø
ö ý

3
sin

3
cos21


iz  < ÷

ø
ö

÷
ø
ö ý

6
sin

6
cos32


iz . !4=8<F9 4) 21 zz  ;  5) 

2

1

z

z
;

 6) 3

1z ;  7) 1z ; 8) 21 zz  , 9) ÷÷
ø

ö
÷÷
ø

ö

2

1

z

z
. 

�484A<9 5. 
�OK<E?<F9: ø ù61 i . 

#@0:B8G5A:0O @01>B0 №3  
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«�59AB28O =04 :><?;5:A=K<8 G8A;0<8 2 ?>:070B5;L=>9 D>@<5. (>@<C;0 -9-
;5@0» 

�484A<9 1. 
#9D9698<F9 K<E?4 6 CB>4;4F9?PAGR HBD@G < 6OCB?A<F9 G@AB:9A<9. 
�4AB ø ù00

1 60sin60cos2 iz ý  < ø ù00

2 120sin120cos3 iz ý . �OK<E?<FP 21 zz  . 

�484A<9 2. 
#9D9698<F9 K<E?4 6 CB>4;4F9?PAGR HBD@G < 6OCB?A<F9 89?9A<9. 

�4AB ø ù00

1 30sin30cos3 iz ý  < ø ù00

2 60sin60cos2 iz ý . �OK<E?<FP 
2

1

z

z
. 

�484A<9 3. 
#9D9698<F9 K<E?4 6 CB>4;4F9?PAGR HBD@G < 6OCB?A<F9 89?9A<9. ÿ = 2 2 2�, ÿ = 6. !4=F< 6E9 ;A4K9A<Sÿ�. 

 

 

#@0:B8G5A:0O @01>B0 №4 
«'@02=5=8O 2 :><?;5:A=KE G8A;0E» 

�484A<9 1. 
!4=8<F9 x< y<; GD46A9A<S  
1) ø ù ø ù iyixi 315321 ý . Ryx , . 

2) ø ù ø ù iyixi 315431 ý , Ryx , . 

 

�484A<9 2. 
$9L<F9 >648D4FAO9 GD46A9A<S: 
4) 012 ý xx ;  5) 012 ý xx ; 6) 012 ýx ;  7) 032 2 ýx . 

 

�484A<9 3. 
$9L<F9 GD46A9A<S: 
4)ý3 = 8;  5)ý4 = 216. 

 

 

 

#@0:B8G5A:0O @01>B0 №5 
«�KG8A;5=85 7=0G5=89 2K@065=89 A :><?;5:A=K<8 G8A;0<8» 

 

�484A<9 1. 
�4AO K<E?4 iz 321 ý  < iz 212 ý . !4=8<F9 K<E?4: 4) 21 zz  ; 5) 21 zz  ; 6) 21 zz  ; 

7) 
2

1

z

z
. 

�484A<9 2. 
�4AB: iz ý 2 . !4=8<F9 n

z , 9E?< 4,3,2ýn . 

�484A<9 3. 
!4=8<F9 x< y<; GD46A9A<S ø ù ø ù iyixi 315321 ý . Ryx , . 

�484A<9 4. 
!4=8<F9 >B@C?9>EAB-EBCDS:9AAO9 K<E?4 8?S E?98GRM<I K<E9? < CBEFDB=F9 <I A4 

>B@C?9>EAB= C?BE>BEF<: 
4) iz 23ý ;  5) iz ý 2 ; 6) iz 5ý ;  7) iz ý ; 8) 6ýz . 

�484A<9 5. 
�OK<E?<F9 
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4)(222�)(3+4�)26��+1 ; 5)(2+2�)(62�)+1(2�+1)3 . 

 

#@0:B8G5A:0O @01>B0 
№6 «�59AB28O A <0B@8F0<8» 

�484A<9 1.  

�OK<E?<FP CDB<;6989A<9 @4FD<J AB, 789 ÷÷
ø

ö
÷÷
ø

ö
ý

0

2

1

0

3

1
A ; 

÷
÷
÷

ø

ö

÷
÷
÷

ø

ö




ý

1

4

1

0

1

0

2

5

1

B . 

�484A<9 2.  

!4=F< CDB<;6989A<S @4FD<J AB < BA, 789 ÷÷
ø

ö
÷÷
ø

ö
ý

2

1

3

1

0

2
A ; 

÷
÷
÷

ø

ö

÷
÷
÷

ø

ö


ý

1

5

3

1

1

0

B . 

�484A<9 3.  

!4=F< 2
A , 789 ÷÷

ø

ö
÷÷
ø

ö
ý

4

2

3

1
A .  

�484A<9 4.  

�OK<E?<FP ;A4K9A<9 @AB7BK?9A4 352)( 2 ý xxxf  BF @4FD<JO ÷÷
ø

ö
÷÷
ø

ö
ý

0

4

1

2
A . 

�484A<9 5. 

!4=F< @4FD<JG BAС T 3ý , 789 ÷÷
ø

ö
÷÷
ø

ö
ý

2

3

1

2

0

1
A ; 

÷
÷
÷

ø

ö

÷
÷
÷

ø

ö
ý

3

6

1

0

5

0

B . 

�484A<9 6.  

!4=F< @4FD<JG n
A  < 99 E?98: ÷÷

ø

ö
÷÷
ø

ö



ý
4

2

3

1
A ; 3ýn . 

#@8<5@=K5 7040=8O 4;O A0<>AB>OB5;L=>9 @01>BK № 2 
«"?5@0F88 =04 <0B@8F0<8» 

�0@80=B 1. 
1. !4=F< @4FD<JG BAC 32 ý . 

4) ÷÷
ø

ö
÷÷
ø

ö 
ý÷÷

ø

ö
÷÷
ø

ö


ý
30

21
;

41

23
A B . 5) 

÷
÷
÷

ø

ö

÷
÷
÷

ø

ö


ý

÷
÷
÷

ø

ö

÷
÷
÷

ø

ö



ý

101

001

120

;

210

123

021

BA . 

2. �OK<E?<FP @4FD<JG ø ù 2BAD C
T ý  < A4=F< 99 E?98. 

.
30

41
;

10

02

13

;
503

321
A ÷÷

ø

ö
÷÷
ø

ö
ý

÷
÷
÷

ø

ö

÷
÷
÷

ø

ö
ý÷÷

ø

ö
÷÷
ø

ö
ý CB  

3. !4=F< ;A4K9A<9 @AB7BK?9A4 )(xf  BF @4FD<JO A : 

12)( 2 ý xxxf ; ÷÷
ø

ö
÷÷
ø

ö 
ý

21

13
A . 

4. �B;698<F9 @4FD<JG A  <; ;484A<S 3 6 >G5, < A4=8<F9 BCD989?<F9?P D9;G?PF4F4, 
F.9. ?3 A  

�0@80=B 2. 
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1. !4=F< @4FD<JG BAC 32 ý . 

4) ÷÷
ø

ö
÷÷
ø

ö 
ý÷÷

ø

ö
÷÷
ø

ö
ý

32

41
;

03

12-
A B .     5) 

÷
÷
÷

ø

ö

÷
÷
÷

ø

ö


ý

÷
÷
÷

ø

ö

÷
÷
÷

ø

ö


ý

101

200

011

;

123

021

210

BA . 

2. �OK<E?<FP @4FD<JG ø ù 2BAD C
T ý  < A4=F< 99 E?98. 

.
01

12
;

10

03

21

;
112

201
A ÷÷

ø

ö
÷÷
ø

ö 
ý

÷
÷
÷

ø

ö

÷
÷
÷

ø

ö
ý÷÷

ø

ö
÷÷
ø

ö
ý CB  

3.!4=F< ;A4K9A<9 @AB7BK?9A4 )(xf  BF @4FD<JO A : 

44)( 2 ý xxxf ; ÷÷
ø

ö
÷÷
ø

ö


ý
12

31
A . 

4.�B;698<F9 @4FD<JG A  <; ;484A<S 3 6 >G5, < A4=8<F9 BCD989?<F9?P D9;G?PF4F4, 
F.9. ?3 A  

 

#@0:B8G5A:0O @01>B0 №7  
«!0E>645=85 >?@545;8B5;59 2B>@>3>, B@5BL53> 8 G5B25@B>3> ?>@O4:>2» 

 

�OK<E?<F9 BCD989?<F9?<: 

1. |1 225 6 | 
2. |23 2421 6 | 
3. | 1 22 03 4 2224 0 1 | 
4. |22 8 07 1 924 2 2| 
5. |1 4 1 22 0 21 31 23 0 12 1 2 4| 
6. |0 4 1 22 1 23 124 2 0 14 1 3 0| 

 

#@8<5@=K5 7040=8O 4;O A0<>AB>OB5;L=>9 @01>BK № 3 
«�KG8A;5=85 >?@545;8B5;59» 

�0@80=B 1. 
1.�OK<E?<FP CDB<;6989A<9 @4FD<J A < B. !4=F< BCD989?<F9?P CDB<;6989A<S.  

÷÷
ø

ö
÷÷
ø

ö
ý

215

021
A ; 

÷
÷
÷

ø

ö

÷
÷
÷

ø

ö
ý

13

21

02

B  

2. �OK<E?<FP BCD989?<F9?< FD9FP97B CBDS8>4: 
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518

230

341





 

3. �OK<E?<FP BCD989?<F9?P K9F69DFB7B CBDS8>4: 

3211

2042

1432

1421






 

�0@80=B 2. 
1. �OK<E?<FP CDB<;6989A<9 @4FD<J A < B. !4=F< BCD989?<F9?P CDB<;6989A<S.  

÷÷
ø

ö
÷÷
ø

ö
ý

130

215
A ;  

÷
÷
÷

ø

ö

÷
÷
÷

ø

ö
ý

30

15

21

B  

2. �OK<E?<FP BCD989?<F9?< FD9FP97B CBDS8>4: 

135

021

312





 

3. �OK<E?<FP BCD989?<F9?P K9F69DFB7B CBDS8>4: 

3211

2143

1032

4321






 
 

#@0:B8G5A:0O @01>B0 №8 
«!0E>645=85 >1@0B=>9 <0B@8FK. $5H5=85 <0B@8G=>3> C@02=5=8O» 

 

!4=F< B5D4FAGR @4FD<JG > ;484AAB= CB HBD@G?9 �21 = 1|�| ∙ �д>?� : 

 

1 64D<4AF (2 3 11 22 34 21 23) 

2 64D<4AF (1 1 11 22 13 3 3) 

3 64D<4AF (1 3 11 22 34 1 24) 

4 64D<4AF (2 3 11 22 34 1 23) 

5 64D<4AF (1 3 11 22 34 1 24) 

6 64D<4AF (1 1 21 21 54 1 21) 

7 64D<4AF (1 3 11 22 34 1 24) 

8 64D<4AF (1 1 21 21 54 1 21) 

9 64D<4AF (1 3 11 22 34 1 24) 

10 64D<4AF (1 1 21 21 64 1 21) 

11 64D<4AF (2 2 11 23 37 1 23) 

12 64D<4AF (1 1 31 23 51 1 23) 

13 64D<4AF 14 64D<4AF 15 64D<4AF 
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(1 1 31 23 52 1 22) (2 1 21 22 34 1 23) (1 1 11 22 13 3 23) 

 

#@0:B8G5A:0O @01>B0 №9 
«!0E>645=85 @0=30 <0B@8FK» 

 

!4=F< D4A7 @4FD<JO: 
 

1 20@80=B 
1. !4=F< D4A7 @4FD<JO ( 1 2 5 264 26 2 2222 3 21 1) 

220@80=B 
1. !4=F< D4A7 @4FD<JO ( 1 2 3 261 6 2 2222 8 21 4) 

320@80=B 
1. !4=F< D4A7 @4FD<JO ( 1 2 3 261 6 2 2222 24 26 12) 

4 20@80=B 
1. !4=F< D4A7 @4FD<JO (1 8 5 64 26 2 222 3 21 1) 

 

#@0:B8G5A:0O @01>B0 №10 
«$5H5=85 %��' <5B>40<8 �0CAA0 8 �@0<5@0» 

 

�484A<9 1. 
 $9L<FP E<EF9@G @9FB8B@ �4GEE4, @4FD<KAO@ ECBEB5B@ < <ECB?P;GS CD46<?B �D4-

@9D4. 

ÿ
þ

ÿ
ý

ü

ý
ý
ý

 

32

325

123

321

321

321

xxx

xxx

xxx

 

 

�484A<9 2. 
$9L<FP E<EF9@G @9FB8B@ �4GEE4, @4FD<KAO@ ECBEB5B@ < <ECB?P;GS CD46<?B �D4-

@9D4. 

ÿ
þ

ÿ
ý

ü

ý
ý
ý

 

1243

73

42

zyx

zyx

zyx

 

 

�484A<9 3. 
$9L<FP E<EF9@G @9FB8B@ �4GEE4, @4FD<KAO@ ECBEB5B@ < <ECB?P;GS CD46<?B �D4-

@9D4. 

ÿ
þ

ÿ
ý

ü

ý
ý
ý

 

13572

5243

3432

zyx

zyx

zyx

 

#@8<5@=K5 7040=8O 4;O A0<>AB>OB5;L=>9 @01>BK № 4 
«$5H5=85 %��'» 
�0@80=B 1 

1. $9L<FP E<EF9@G ?<A9=AOI 4?795D4<K9E><I GD46A9A<= (%��'): 
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4) @9FB8B@ �D4@9D4; 5) @9FB8B@ B5D4FAB= @4FD<JO;   

6) @9FB8B@ �4GEE4 

ÿ
þ

ÿ
ý

ü

ý
ý
ý

132

332

823

321

321

321

xxx

xxx

xxx

 

�0@80=B 2 
1. $9L<FP E<EF9@G ?<A9=AOI 4?795D4<K9E><I GD46A9A<= (%��'): 
4) @9FB8B@ �D4@9D4; 5) @9FB8B@ B5D4FAB= @4FD<JO;   

6) @9FB8B@ �4GEE4 

ÿ
þ

ÿ
ý

ü

ý
ý
ý

2

5343

632

321

321

321

xxx

xxx

xxx

 

 

#@0:B8G5A:0O @01>B0 №11 
«�AA;54>20=85 %��' =0 A>2<5AB=>ABL. !0E>645=85 >1I53> 8 G0AB=>3> @5H5-

=8O %��'» 
 

1 20@80=B 
1. �EE?98B64FP E<EF9@G A4 EB6@9EF-
ABEFP. �E?< E<EF9@4 EB6@9EFA4, 
BCD989?<FP >B?<K9EF6B D9L9A<= E<-
EF9@O: { 2ý1+ý2 2 ý3 + 2ý4 = 2ý1 2 3ý2 + 4ý3 2 ý4 = 72ý1 + ý3 2 ý4 = 9  

2. �EE?98B64FP A4 EB6@9EFABEFP < 
A4=F< B5M99 D9L9A<9 < 864 ?R5OI 
K4EFAOI D9L9A<S E<EF9@O: {2ý1 + ý2 2 ý3 = 43ý1 + ý2 + ý3 = 2 

220@80=B 
1. �EE?98B64FP E<EF9@G A4 EB6@9EF-
ABEFP. �E?< E<EF9@4 EB6@9EFA4, 
BCD989?<FP >B?<K9EF6B D9L9A<= E<-

EF9@O:{ 2ý1+ý2 2 ý3 + 2ý4 = 2ý1 2 3ý2 + 4ý3 2 ý4 = 74ý1 + 2ý3 2 2ý3 + 4ý4 = 9 

2. �EE?98B64FP A4 EB6@9EFABEFP < 
A4=F< B5M99 D9L9A<9 < 864 ?R5OI 
K4EFAOI D9L9A<S E<EF9@O: { ý1 2 ý2 + 2ý3 = 42ý1 + 2ý2 + ý3 = 1 

320@80=B 
1. �EE?98B64FP E<EF9@G A4 EB6@9EF-
ABEFP. �E?< E<EF9@4 EB6@9EFA4, 
BCD989?<FP >B?<K9EF6B D9L9A<= E<-
EF9@O: { 2ý1+2ý2 2 3ý3 + 2ý4 = 2ý1 2 3ý2 + 4ý3 2 ý4 = 724ý1 2 4ý3 + 6ý3 2 4ý4 = 24 

2. �EE?98B64FP A4 EB6@9EFABEFP < 
A4=F< B5M99 D9L9A<9 < 864 ?R5OI 
K4EFAOI D9L9A<S E<EF9@O: {4ý1 + 3ý2 2 2ý3 = 7ý1 + ý2 + ý3 = 2  

4 20@80=B 
1. �EE?98B64FP E<EF9@G A4 EB6@9EF-
ABEFP. �E?< E<EF9@4 EB6@9EFA4, 
BCD989?<FP >B?<K9EF6B D9L9A<= E<-
EF9@O: {22ý1+2ý2 2 4ý3 + 6ý4 = 2ý1 2 3ý2 + 4ý3 2 ý4 = 7ý1 2 ý3 + 2ý3 2 3ý4 = 24  

2. �EE?98B64FP A4 EB6@9EFABEFP < 
A4=F< B5M99 D9L9A<9 < 864 ?R5OI 
K4EFAOI D9L9A<S E<EF9@O: { ý1 2 3ý2 + ý3 = 3ý1 2 2ý2 + 4ý3 = 8 

 

 

#@0:B8G5A:0O @01>B0 №12 
«#@8<5=5=85 ?@028; 48DD5@5=F8@>20=8O 4;O =0E>645=8O ?@>872>4=KE» 

�484A<9 1. 
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!4=F< CDB<;6B8AO9 HGA>J<=: 

4) 4 32
xxy ý ; 5) 

1

3
2 

ý
x

y ; 6) x
ey

4ý ;  7) xy 21ý  

�484A<9 2. 
!4=F< CDB<;6B8AGR HGA>J<< )(xfy ý  < 6OK<E?<FP 99 ;A4K9A<9 6 FBK>9 1ýx  

4) ø ù143 ý xxy ; 5) ø ù115 4 ý xy ;  6) 
1

12
2 

ý
xx

y . 

�484A<9 3. 
!4=F< CDB<;6B8AO9 HGA>J<=: 

4) 3)5( ý xy ; 5) 3
2

2

1

1




ý
x

x
y ;  6) 

x

x
y

13 
ý . 

�484A<9 4. 
!4=F< CDB<;6B8AO9 HGA>J<=: 

4) ø ù1ln1ln ý xy ; 5) 
4

2

2

1

1
÷÷
ø

ö
÷÷
ø

ö



ý
x

x
y ;  6) ø ùxxy cossin3ý . 

�484A<9 5. 
!4=F< CDB<;6B8AO9 6FBDB7B CBDS8>4 HGA>J<=: 
4) 154 23 ý xxxy ; 5) xy 3sin 2ý ;  6) ø ù1ln ý xxy . 

 

#@8<5@=K5 7040=8O 4;O A0<>AB>OB5;L=>9 @01>BK №5 
«!0E>645=85 ?@>872>4=KE» 

В4D<4AF 1. 
1. !4=F< CDB<;6B8AO9 HGA>J<=: 

4) 235 2 ý xxy ; 5) 
1

2
3 

ý
x

y ; 6) x
ey

3ý ;  7) xy 32ý  

2. !4=F< CDB<;6B8AO9 HGA>J<=, <ECB?P;GS F9BD9@O 8<HH9D9AJ<DB64A<S: 

4) xxy 3ln2 ý ; 5) 
1

3
2 

ý
x

x
y . 

3. �OK<E?<FP: 
4) xxy

2sin23cos ý ; 5) xy
x

2

3 log5 ý . 

4. !4=F< FD9FPR CDB<;6B8AGR HGA>J<= ( ?y ): 

4) xy 2siný ;  5) x
ey

2ý  

В4D<4AF 2. 

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

4) 153 2 ý xxy ; 5) 
1

5
2 

ý
x

y ; 6) x
ey

4ý ;  7) xy 71ý  

2. !4=F< CDB<;6B8AO9 HGA>J<=, <ECB?P;GS F9BD9@O 8<HH9D9AJ<DB64A<S: 

4) xxy 2ln3 ý ; 5) 
1

2
3 

ý
x

x
y . 

3. �OK<E?<FP: 
4) xxy

2cos32sin ý ;  5) xy
x

3

5 log2 ý . 

4. !4=F< FD9FPR CDB<;6B8AGR HGA>J<= ( ?y ): 

4) xy 3cosý ;  5) x
ey

3ý  

 

#@0:B8G5A:0O @01>B0 №13 
«�AA;54>20=85 DC=:F88 A ?><>ILN ?@>872>4=>9» 
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�EE?98B64FP HGA>J<R E CB@BMPR CDB<;6B8AB= 

3

224




ý
x

x
y . 

1. !4=89@ B5?4EFP BCD989?9A<S HGA>J<<. &4> >4> HGA>J<S CD98EF46?S9F EB5B= 8DB5P, 
4 >4>, <;69EFAB A4 AB?P 89?<FP A9?P;S, FB ;A4@9A4F9?P A9 8B?:9A D46ASFPES 0. 
&4><@ B5D4;B@, x A9 D469A 3. 
"5?4EFP BCD989?9A<S ø ù ø ù ø ùý ;33;yD . 

2. !4=89@ FBK>< C9D9E9K9A<S 7D4H<>4 HGA>J<< E BES@< >BBD8<A4F.  
% BEPR Oy CD< QFB@ x=0, FB784 y=2/3.&4><@ B5D4;B@, (0;2/3) 3 FBK>4 C9D9E9K9A<S E 

BEPR Oy. 

% BEPR Ox CD< QFB@ y=0, FB784 0
3

224
ý




x

x , BF>G84 
2

2

2

1
ýýx . %4@BEFBS-

F9?PAB 6OC<L<F9 869 FBK>< C9D9E9K9A<S E BEPR Ox. 

3. !4=F< CDB@9:GF>< 6B;D4EF4A<S/G5O64A<S HGA>J<<, Q>EFD9@G@O HGA>J<<. �?S QFB-
7B 6OK<E?<@ CDB<;6B8AGR  

ø ù23

22424




ý

x

xx
y . $9L4S GD46A9A<9 0ýy , A4IB8<@ FBK>< CB8B;D<F9?PAO9 A4 Q>E-

FD9@G@ 
2

146  . #B?P;GSEP D4;?B:9A<9@ >648D4FAB7B FD9IK?9A4 @B:AB ;4C<E4FP 

ø ù
ø ùø ù
ø ù23

21
4

23

2

146

2

146
4




ý



÷÷
ø

ö
÷÷
ø

ö 
÷÷

ø

ö
÷÷
ø

ö 


ý
x

xxxx

x

xx

y . 

%89?49@ E?98GRM<= D<EGAB>. !4 D<EGA>9 BF@9F<@ FBK>< CB8B;D<F9?PAO9 A4 Q>E-
FD9@G@, 6O>B?9@ FBK><, A9 6BL98L<9 6 B5?4EFP BCD989?9A<S HGA>J<<. "5D4F<F9 6A<-
@4A<9, KFB x1<x2. 

 

&4><@ B5D4;B@, HGA>J<S 6B;D4EF49F A4 CDB@9:GF>4I ÷÷
ø

ö
÷÷
ø

ö 


2

146
; < 

÷÷
ø

ö
÷÷
ø

ö



;

2

146 , 4 G5O649F A4 CDB@9:GF>4I ÷÷
ø

ö
÷÷
ø

ö 
3;

2

146
 < ÷÷

ø

ö
÷÷
ø

ö 
2

146
;3 . 

1>EFD9@G@O 

ø ù ÷÷
ø

ö
÷÷
ø

ö 
ý

2

146
max yy  < ø ù ÷÷

ø

ö
÷÷
ø

ö 
ý

2

146
min yy  

�A4K9A<S HGA>J<= 6OK<E?<FP E4@BEFBSF9?PAB. 
4. !4=F< CDB@9:GF>< 6OCG>?BEF</6B7AGFBEF< 7D4H<>4 HGA>J<<, FBK>< C9D97<54. �?S 
QFB7B 6OK<E?<@ y   < CD<D46AS9@ > AG?R. !4=89AAO9 FBK>< 3 FBK>< C9D97<54 7D4-
H<>4 HGA>J<<. #D< 0þf  HGA>J<S 6OCG>?4 6A<;( <?< 6B7AGF4). #D< 0üf  HGA>-
J<S 6OCG>?4 669DI. 
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�OK<E?9A<S CDB69EF< E4@BEFBSF9?PAB. 
5. #BEFDB<@ EI9@4F<KAB 7D4H<> HGA>J<< 

#BEFDB9A<9 CDB69EF< E4@BEFBSF9?PAB. %A4K4?4 CDB6989@ 69DF<>4?PAGR 4E<@CFBFG 
x=3 CGA>F<DAB= ?<A<9=. �4F9@ BF@9F<@ FBK>< C9D9E9K9A<S E BES@< >BBD8<A4F, Q>EFD9-
@G@O HGA>J<< < FBK>< C9D97<54. �4?99 CBE?98B64F9?PAB C?46AB= ?<A<9= EB98<AS9@ 
6E9 FBK>< 6 A4CD46?9A<< E?964 - A4CD46B. &9C9DP @B:AB CDB69D<FP CBEFDB9AAO= 7D4-
H<> HGA>J<< E GK9FB@ CDB@9:GF>B6 6B;D4EF4A<S/G5O64A<S, 6OCG>?BEF</6B7AGFBEF< 
7D4H<>4 HGA>J<<. 

 

1. !4=F< B5?4EFP BCD989?9A<S HGA>J<< 

2. !4=F< FBK>< C9D9E9K9A<S 7D4H<>4 HGA>J<< E BES@< >BBD8<A4F 
3. !4=F< CDB@9:GF>< 6B;D4EF4A<S/G5O64A<S HGA>J<<, Q>EFD9@G@O HGA>J<< 

4. !4=F< CDB@9:GF>< 6OCG>?BEF</6B7AGFBEF< 7D4H<>4 HGA>J<<, FBK>< C9D97<54 
5. #BEFDB<FP EI9@4F<KAO= 7D4H<> HGA>J<< 

 

1 64D<4AF 
xxxxf 1232)( 23 ý  

4 64D<4AF 
xxxxf 93)( 23 ý  

2 64D<4AF 
xxxxf 1292)( 23 ý  

5 64D<4AF 
xxxxf 96)( 23 ý  

3 64D<4AF 
xxxxf 3632)( 23 ý  

6 64D<4AF 
xxxxf 36152)( 23 ý  

7 64D<4AF 
xxxxf 7232)( 23 ý  

12 64D<4AF 
xxxxf 93)( 23 ý  

8 64D<4AF 
xxxxf 24152)( 23 ý  

13 64D<4AF 
xxxxf 3632)( 23 ý  

9 64D<4AF 
xxxxf 243)( 23 ý  

14 64D<4AF 
xxxxf 1292)( 23 ý  

10 64D<4AF 
xxxxf 36152)( 23 ý  

15 64D<4AF 
xxxxf 1232)( 23 ý  

11 64D<4AF 
xxxxf 96)( 23 ý  

 

 

 

#@0:B8G5A:0O @01>B0 №14 
«#@>872>4=0O 8 55 ?@8;>65=8O»  

 

#D<@9D 1. &9?B 86<:9FES CDS@B?<A9=AB CB ;484AAB@G ;4>BAG 523)( 23 ý tttS . 

a. !4=F< @7AB69AAGR E>BDBEFP F9?4 6 @B@9AF 6D9@9A< 10 ýt  E9>GA8G. 
b. !4=F< GE>BD9A<9 F9?4 6 @B@9AF 6D9@9A< 21 ýt  E9>GA8O. 
c. !4=F<, K9D9; E>B?P>B E9>GA8 BF A4K4?4 BFEK9F4 @7AB69AA4S E>BDBEFP F9?4 5G89F 
D46A4 0v =44@/E. 
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d. !4=F<, K9D9; E>B?P>B E9>GA8 BF A4K4?4 BFEK9F4 GE>BD9A<9 F9?4 5G89F D46AB 04 . 

$9L9A<9:  
a) �?S A4IB:89A<S E>BDBEF< 6OK<E?<@ CDB<;6B8AGR C9D6B7B CBDS8>4 
ø ù ø ù tttStv 49 2 ýý . &B784 @7AB69AA4S E>BDBEFP K9D9; 1 E9>GA8G ø ù E@v /131 ý . 

b) �?S A4IB:89A<S GE>BD9A<S 6OK<E?<@ 6FBDGR CDB<;6B8AGR 

ø ù ø ù ø ù ø ùø ù ø ù 41849 2 ý


ýýýý ttttStStvta . &B784 K9D9; 2 E9>GA8O GE>BD9A<9 5G89F 
ø ù 2/402 E@a ý . 

c) �?S BCD989?9A<S 6D9@9A<, CB <EF9K9A<< >BFBDB7B E>BDBEFP F9?4 5G89F D46A4 44@/E 
A9B5IB8<@B D9L<FP GD46A9A<9 ø ù 4449 2 ýý tttv . #B?GK49@ t=2 E9>GA8O. 
d) �?S BCD989?9A<S 6D9@9A<, CB <EF9K9A<< >BFBDB7B GE>BD9A<9 F9?4 5G89F D46AB 
22@/E2

 A9B5IB8<@B D9L<FP GD46A9A<9 ø ù 22418 ýý tta . "EF49FES A4=F< t. 
 

#D<@9D 2. %BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<< ø ù
13

15




ý
x

x
xf  6 FBK>9 

(1;1). 

$9L9A<9: 
#B GE?B6<R ;484K< x0=1 < f(x0)=f0=1. 'D46A9A<9 >4E4F9?PAB= <@99F 6<8 

ø ù ø ùø ù000 ff xxxxy ý . 

&4><@ B5D4;B@, BEF49FES A4=F<  

ø ù213

8
)(


ý

x
xf  

ø ù 5,01 ýf  

&B784 GD46A9A<9 >4E4F9?PAB= CD<@9F 6<8 
ø ù15,01 ý xy  

'@AB:<@ D469AEF6B A4 2 
122 ý xy , BF>G84 CB?GK<@ 2y=x+1. 

 

�484A<9 1. 

�4A4 >D<64S x
x

y ý
4

2

. %BEF46<FP GD46A9A<S >4E4F9?PAOI: 4) 6 FBK>4I C9D9E9K9A<S 

>D<6B= E CDS@B= 0423 ý yx ; 5) C4D4??9?PAB= < C9DC9A8<>G?SDAB= QFB= CDS@B=; 6) 
CDBIB8SM<I K9D9; FBK>G (2;-5). 

�484A<9 2. 

!4=F< CDB<;6B8AGR HGA>J<< 1
2

1
ý xy . �A4K9A<S CDB<;6B8AB= 6 A4=89AAOI FBK-

>4I ø ù 02 ýy , ø ù 34 ýy . 

�484A<9 3. 
&9?B, 6OCGM9AAB9 69DF<>4?PAB 669DI, 86<:9FES CB ;4>BAG 2584)( ttts ý , 789 

6OEBF4 )(ts <;@9DS9FES 6 @9FD4I, 4 6D9@S t 3 6 E9>GA84I. !4=F<: 4) E>BDBEFP F9?4 6 A4K4?P-
AO= @B@9AF; 5) E>BDBEFP F9?4 6 @B@9AF EBCD<>BEAB69A<S E ;9@?9=; 6) A4<5B?PLGR 6OEBFG 
CB8N9@4 F9?4. 

�484A<9 4. 
&9?B 86<:9FES CDS@B?<A9=AB CB ;4>BAG )(ts . "CD989?<FP E>BDBEFP < GE>BD9A<9 F9-

?4 6 G>4;4AAO= @B@9AF 6D9@9A< 0t : 4) tttts ý 2)( 3
; 20 ýt ; 5) 

3

12
)(




ý
t

t
ts ; 70 ýt . 
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�484A<9 5. 
&9?B, 5DBL9AAB9 69DF<>4?PAB 669DI, 86<:9FES CB ;4>BAG: 229)( ttth ý . !4=F< 

A4K4?PAGR E>BDBEFP < GE>BD9A<9 F9?4 )2( 0 ýt  < @4>E<@4?PAGR 6OEBFG CB8N9@4, CD< >BFB-
DB= E>BDBEFP 0)( ýtv . 

 

#@0:B8G5A:0O @01>B0 №15 
«!0E>645=85 ?@>872>4=>9 DC=:F88 42CE ?5@5<5==KE ?5@2>3> 8 2B>@>3> 

?>@O4:>2» 
 

!4=F< CDB<;6B8AO9 ÿý, ÿþ, ÿýý, ÿýþ, ÿþþ: 

 

1 20@80=B 
1. ÿ = ý2 + 3þ3 + 6ýþ + 8ýþ2 

2.ÿ = 2ý3 2 3ýþ + 6þ2 + 8ý 

2 20@80=B 
1. ÿ = ý2 + 5ýþ2 2 4ýþ + 8ýþ2 

2.ÿ = ý3 + 8ý2þ + 6þ2 + 8ý 

320@80=B 
1. ÿ = 3ý3 + 5ýþ2 2 4ýþ 2 ýþ2 

2.ÿ = 2ý3 + 3ýþ2 + 6þý2 + 7þ 

420@80=B 
1. ÿ = ý2þ 2 3ýþ3 + 2ýþ2 + 4ýþ2 

2.ÿ = 5ý3 2 ýþ + 6ýþ2 + 9þ 

 

#@0:B8G5A:0O @01>B0 №16«!0E>645=85 M:AB@5<C<>2 DC=:F88 42CE ?5@5-
<5==KE A ?><>ILN ?@>872>4=>9» 

 

!4=F< @4>E<@G@O < @<A<@G@O HGA>J<< 86GI C9D9@9AAOI: 
1 20@80=B 

1. ÿ = ý2 + 3þ2 + 6ýþ 

2.ÿ = 2ý2 2 3ýþ + 6þ2 

2 20@80=B 
1. ÿ = ý2 + 5ýþ + 8þ2 

2.ÿ = ý2 + 8ýþ + 6þ2 

320@80=B 
1. ÿ = 3ý2 2 4ýþ 2 þ2 

2.ÿ = 2ý2 + 3ýþ + 6ý2 

420@80=B 
1. ÿ = ý2 2 3ýþ + 2þ2 

2.ÿ = 5ý2 2 ýþ + 9þ2 

 

#@0:B8G5A:0O @01>B0 №17 
«"A=>2=K5 <5B>4K 8=B53@8@>20=8O.  5B>4 ?>4AB0=>2:8» 

 

1. �OK<E?<@ BCD989?9AAO= <AF97D4? A9CBED98EF69AAO@ <AF97D<DB64A<9@ 

ø ù ø ù ø ù ý ý  dxxdxxdxxx














2/

2/4sin

2/

2cos

2/

)2/4sin()2cos(  

ø ù ø ù ø ù ø ùø ù ý÷÷
ø

ö
÷÷
ø

ö
÷
ø
ö

÷
ø
ö÷

ø
ö

÷
ø
öýý

2

3
cos

2

7
cos

4

1
sin2sin

2

1
2/4cos

2/4

1
2sin

2/2

1 






xx

0ý  

 
2. �OK<E?<@ BCD989?9AAO= <AF97D4? ECBEB5B@ CB8EF4AB6>< 

ø ù
ø ù ø ù  ýý

ý


ý

ýýýýý
ý

30

2

230

23

3

2

3

1 13

30,3,2,1,
13

3

eedte
dxxdxxxdt

txtxxxt
dxxe

txx  

 

�OK<E?<FP <AF97D4?O: 

1. ø ùdxxx 


0

cos2sin  
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2. dxxx
2/

0

2 )sin(2



 

3. ø ùdxxtgx 
4/

6/

cos3





 

4. dxxx 



0

2 )cos(2  

5. ø ùdxxctgx 
4/

6/

)(2)5sin(6





 

6. dx
xx

x
 

3

2

2 .

1.2
 

7. ø ùdxxe
x 

1

0

1 )1cos(2  

8. 
1

0

3 2

dxex
x  

9. ø ùdxxe
x 

3

2

5 )1ln(23  

10. dxex
x 

2

1

22 2

 

11. ø ùø ùdxxx 
2/

0

2/cos3sin2



  

12. ø ùdxxtgx
4/

6/

2



 

13. ø ùdxxtgx 
3/

4/

)2/()sin(





  

14. dx
xx

x




3

2
3

2

2

23
 

15. ø ùdxxtgx



4/

4/

cos2





 

16. ø ùdxxctgx
3/

4/

2





 

17. ø ùdxxe
x 

2

1

5 )ln(2  

18. dxex
x 

1

0

12 3
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19. ø ùdxxx 
1

0

3 )1ln(  

20. dxex
x

1

0

2

 

#@0:B8G5A:0O @01>B0 №18 
«"A=>2=K5 <5B>4K 8=B53@8@>20=8O.  5B>4 =5>?@545;5==KE :>MDD8F85=-

B>2» 
 

#D<@9D. �OK<E?<@ BCD989?9AAO= <AF97D4? @9FB8B@ A9BCD989?9AAOI >BQHH<J<-
9AFB6 

 

2

1

2
xx

dx
 

#B8OAF97D4?PAB9 6OD4:9A<9 <@99F 6<8 

xx 2

1
 

�A4@9A4F9?P 8DB5< @B:AB D4;?B:<FP A4 @AB:<F9?< 

ø ù12 ý xxxx  

&B784 CB8OAF97D4?PAB9 6OD4:9A<9 @B:AB CD98EF46<FP 6 6<89 EG@@O 86GI CDBEFOI 
8DB59= 

1

1
2 

ý
 x

B

x

A

xx
, 

789 A < B - A9<;69EFAO9 >BQHH<J<9AFO. 

!4=89@ <I, 8?S QFB EG@@G CDBEFOI 8DB59= CD<6989@ > B5M9@G ;A4@9A4F9?R 

ø ù
ø ù1

11
2 


ý

 xx

BxxA

xx
 

&4> >4> ;A4@9A4F9?< 8DB59= B8<A4>B6O9, FB < K<E?<F9?< 8B?:AO 5OFP D46AO, FB 9EFP 
ø ù 11 ý BxxA  

#B?B:<@ x= -1, KFB5O CD<D46ASFP > AG?R E>B5>G G@AB:49@GR A4 A,FB784 
-B=1, BF>G84 B= -1. 

#B?B:<@ x=0, FB784 CDBC489F E?4749@B9 E B, BF>G84 A=1. 

�A4K<F 

1

111
2 

ý
 xxxx

 

&B784 

3

4
ln3ln2ln21

2

1
ln

2

1

2

1

2

1

2

1

2 1

11 ýýý


ý
  xnlxdx

x
dx

xxx

dx
 

 

 

2

1

2 127xx

dx
 dx

x
 

3

2

2 1

2
 dx

xx

x
 

2

0

2

2

6
  

2

1

2 2
dx

xx

x
 

 

 

�484A<S: 
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1 64D<4AF 

 dx
xx

x
 

1

0

2 45

.
 

2 64D<4AF 

dx
x

x
 

1

0

2 4
 

3 64D<4AF 

 

2

1

2 4xx

dx
 

4 64D<4AF 

 

3

2

2 34xx

dxx
 

 

 

#@0:B8G5A:0O @01>B0 №19 
«"A=>2=K5 <5B>4K 8=B53@8@>20=8O.  5B>4 8=B53@8@>20=8O ?> G0ABO<» 

 

#D<@9D. �OK<E?<@ BCD989?9AAO= <AF97D4? @9FB8B@ <AF97D<DB64A<S CB K4EFS@ 

#D<6989@ HBD@G?G <AF97D<DB64A<S CB K4EFS@ 8?S BCD989?9AAB7B <AF97D4?4 

ø ù ý
b

a

b

a
dvuvuduv

b

a

  

ø ù ø ù ø ùø ù 


 ýý
ýýý

ýýý
ý

1

0

1

0

1

0

252
,

252,52
52 dxeex

edxeudxedu

dxdxxdvxv
dxxe

xx

xxx

x

ø ù 351257 ýý eee  

�484A<S: 
 

ø ù 
2

0

113 dxex
x  ø ù dxxx ln32

2

1

   ø ù 
2

0

113 dxex
x  ø ù dxxx ln32

2

1

   

 


0

sin)63( dxxx  ø ù dxex
x 

2

0

53  
2

1

ln dxxx  ø ù 
3

2

1 dxex
x  

 
 

1 64D<4AF 

ø ù dxxx ln2

2

1

   

2 64D<4AF 

 


0

cos)32( dxxx  

3 64D<4AF 

ø ù dxxx 
2/

0

cos23



 

4 64D<4AF 

ø ù dxex
x 1

2

0

5    

 

 

#@0:B8G5A:0O @01>B0 №20 
 «!0E>645=85 =5>?@545;5==KE 8=B53@0;>2» 

В4D<4AF 1. 
1. !4=F< <AF97D4?O: 

4)  32x

dx
;  5) dxx 3 2

;  6)  x

dx

5
;  7)  

dx
x 123  

2. !4=F< <AF97D4?O @9FB8B@ ;4@9AO C9D9@9AAB=: 
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4) dxx 2 2 ; 5)  12x

dx
; 6)  

dxe
x 53 . 

3. !4=F< <AF97D4?O, <ECB?P;GS @9FB8 <AF97D<DB64A<S CB K4EFS@: 
4)  

dxxe
x32 ;  5)  xdxx ln2 . 

В4D<4AF 2. 
1. !4=F< <AF97D4?O: 

4)  25x

dx
; 5) dxx 2 3

;  6)  x

dx

2
;  7)  

dx
x 125  

2. !4=F< <AF97D4?O @9FB8B@ ;4@9AO C9D9@9AAB=: 

4) dxx 3 1 ;  5)   45x

dx
; 6)  

dxe
x 35 . 

3. !4=F< <AF97D4?O, <ECB?P;GS @9FB8 <AF97D<DB64A<S CB K4EFS@: 
4)  dxxe

x5 ;  5)  xdxx ln4 . 

 

#@0:B8G5A:0O @01>B0 №21 
«"?@545;5==K9 8=B53@0; 8 53> A2>9AB20» 

В4D<4AF 1. 
 

�484A<9 1. 

!4=F< <AF97D4?O: 4) dxx
1

0

2 ; 5)  
2

1

432 dx
x

. 

�484A<9 2. 

�OK<E?<FP: 4) ø ù dxxx 
1

0

522 ; 5) ø ùdxxx 
1

0

1ln . 

�484A<9 3. 

!4=F< <AF97D4?O: 4) 
2

1

24 753
dx

x

xx ; 5)  

5

0 31 x

xdx ; 6) dxx



1

1

21 . 

 

В4D<4AF 2. 
 

�484A<9 1. 

!4=F< <AF97D4?O: 4) ø ùdxx 
1

0

2 1 ; 5)  
3

1

522 dx
x

. 

�484A<9 2. 

�OK<E?<FP: 4) ø ù dxxx 
1

0

3
2 ; 5) ø ùdxxx 

1

0

21ln . 

�484A<9 3. 

!4=F< <AF97D4?O: 4) 
2

1

5 333
dx

x

xx ; 5)  

5

0 41 x

xdx ; 6) dxx



1

1

241 . 

 

#@0:B8G5A:0O @01>B0 №22 
«�KG8A;5=85 >?@545;5==KE 8=B53@0;>2» 

 

!4=F< C?BM48< C?BE><I H<7GD, B7D4A<K9AAOI ?<A<S@<:  
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4) 2
xy ý , 

x
y

1
ý , 3ýx , 0ýy ;  

5) 2
xy ý , 

x
y

1
ý , 4ýy  (H<7GD4 D4ECB?B:9A4 6 C9D6B= K9F69DF<);  

6) 24 xy ý , Ixy 22 ý ;  

7) 22 xxy ý , 0ýy , 3ýx . 

 

#@0:B8G5A:0O @01>B0 №23 
«�8DD5@5=F80;L=K5 C@02=5=8O A @0745;ONI8<8AO ?5@5<5==K<8» 

$9L<FP GD46A9A<S: 
1. ÿý(1 + ý2)þþ 2 2ý(1 + ÿý)þý = 0 

2. ÿý��ÿ3þ + (1 + ÿ2ý) cos þ ∙ þ = 0 

3. þ2 sin ý  þý + ýĀ�2ý ln ý  þþ = 0 

4. ý√4 + þ2 + þþ/√1 + ý2 = 0 

 

#@>25@:0 2K?>;=5=8O A0<>AB>OB5;L=>9 @01>BK. %4@BEFBSF9?PA4S D45BF4 
A4CD46?9A4 A4 E4@BEFBSF9?PAB9 BE6B9A<9 < ;4>D9C?9A<9 B5GK4RM<@<ES CD4>F<K9E><I 
G@9A<= < ;A4A<=, B6?489A<9 CDBH9EE<BA4?PAO@< >B@C9F9AJ<S@<.  

%4@BEFBSF9?PA4S CB87BFB6>4 B5GK4RM<IES CB 8<EJ<C?<A9 CD98CB?4749F E?98GR-
M<9 6<8O < HBD@O D45BFO:  
 %<EF9@4F<K9E>4S CDBD45BF>4 >BAEC9>FB6 ;4ASF<=, GK95AB= < EC9J<4?PAB= F9IA<K9E>B= 
?<F9D4FGDO. 

 %4@BEFBSF9?PAB9 <;GK9A<9 @4F9D<4?4 < >BAEC9>F<DB64A<9 ?9>J<= CB GK95AB= < EC9J<-
4?PAB= F9IA<K9E>B= ?<F9D4FGD9.  

 �OCB?A9A<9 D4EK9FAOI ;484A<=.  
 

%?8A>: 7040G 4;O A0<>AB>OB5;L=>3> @5H5=8O 

1. �4AO K<E?4 iz 321 ý  < iz 212 ý . !4=8<F9 K<E?4: 4) 21 zz  ; 5) 21 zz  . 

2. !4=F< EG@@G < D4;ABEFP >B@C?9>EAOI K<E9? iz 231 ý  < iz ý 12 . 

3. !4=F< CDB<;6989A<9 < K4EFAB9 >B@C?9>EAOI K<E9? z <; D469AEF64 iz 231 ý  < 
iz ý 12 . 

4. �4AO K<E?4 iz 321 ý  < iz 212 ý . !4=8<F9 K<E?4: 4) 21 zz  ; 5) 
2

1

z

z
. 

5. �OCB?A<F9 89=EF6<S: 4) (2 + 3�)(3 2 2�), 5) (325�)(2+3�)1+2� , 6) 2+�32� + 3+�22�. 
6. !4=8<F9 x, y  R, 9E?< 4) (ý 2 3�þ) + (2þ + 3�ý) = 1 2 2�,  
5) 5ý 2 2þ + (ý + þ)� = 4 + 5�, 6) (ý 2 2�þ) + (þ + 2�ý) = 2 2 3�. 
7. �OCB?A<F9 89=EF6<S: 4) i6 + i20 + i30 + i36 + i54, 5) (i + i11 + i21)(i31 + i41 + i51) 
8. !4=8<F9 EG@@G @4FD<J 

÷
÷
÷

ø

ö

÷
÷
÷

ø

ö
ý

11

01

23

A  < 
÷
÷
÷

ø

ö

÷
÷
÷

ø

ö




ý

11

01

23

B . 

9. #GEFP ÷÷
ø

ö
÷÷
ø

ö


ý
101

321
A , 

÷
÷
÷

ø

ö

÷
÷
÷

ø

ö
ý
817

206

543

B . !4=8<F9 CDB<;6989A<S AB  < BA  (9E?< 

QFB 6B;@B:AB). 
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10. &D4AECBA<DG=F9 @4FD<JG ÷÷
ø

ö
÷÷
ø

ö
ý

654

321
A . 

11. �OK<E?<FP ;A4K9A<9 @AB7BK?9A4 352)( 2 ý xxxf  BF @4FD<JO ÷÷
ø

ö
÷÷
ø

ö
ý

0

4

1

2
A . 

12. !4=F< @4FD<JG BAС T 3ý , 789 ÷÷
ø

ö
÷÷
ø

ö
ý

2

3

1

2

0

1
A ; 

÷
÷
÷

ø

ö

÷
÷
÷

ø

ö
ý

3

6

1

0

5

0

B . 

13. !4=F< @4FD<JG n
A  < 99 E?98: ÷÷

ø

ö
÷÷
ø

ö



ý
4

2

3

1
A ; 3ýn . 

14. �OK<E?<FP BCD989?<F9?< FD9FP97B CBDS8>4: 

 
15. �OK<E?<FP BCD989?<F9?P K9F69DFB7B CBDS8>4: 

 
16. �OK<E?<FP BCD989?<F9?< FD9FP97B CBDS8>4: 

 
17. �OK<E?<FP BCD989?<F9?P K9F69DFB7B CBDS8>4: 

 
18. $9L<FP E<EF9@G ?<A9=AOI 4?795D4<K9E><I GD46A9A<= (%��'): 
4) @9FB8B@ B5D4FAB= @4FD<JO 

ÿ
þ

ÿ
ý

ü

ý
ý
ý

132

332

823

321

321

321

xxx

xxx

xxx

 
19. $9L<FP E<EF9@G ?<A9=AOI 4?795D4<K9E><I GD46A9A<= (%��'): 
4) @9FB8B@ B5D4FAB= @4FD<JO 

ÿ
þ

ÿ
ý

ü

ý
ý
ý

2

5343

632

321

321

321

xxx

xxx

xxx

 
20. $9L<FP E<EF9@G @9FB8B@ �4GEE4, @4FD<KAO@ ECBEB5B@ < <ECB?P;GS CD46<?B 

�D4@9D4. 

518

230

341






3211

2042

1432

1421






135

021

312





3211

2143

1032

4321





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21. $9L<FP E<EF9@G @9FB8B@ �4GEE4, @4FD<KAO@ ECBEB5B@ < <ECB?P;GS CD46<?B 

�D4@9D4. 

 
22. $9L<FP E<EF9@G @9FB8B@ �4GEE4, @4FD<KAO@ ECBEB5B@ < <ECB?P;GS CD46<?B 

�D4@9D4. 

 
23. $9L<FP E<EF9@G ?<A9=AOI 4?795D4<K9E><I GD46A9A<= (%��'): 
4) @9FB8B@ �D4@9D4;  5) @9FB8B@ �4GEE4 

ÿ
þ

ÿ
ý

ü

ý
ý
ý

132

332

823

321

321

321

xxx

xxx

xxx

 
24. $9L<FP E<EF9@G ?<A9=AOI 4?795D4<K9E><I GD46A9A<= (%��'): 
4) @9FB8B@ �D4@9D4; 5) @9FB8B@ �4GEE4 

ÿ
þ

ÿ
ý

ü

ý
ý
ý

2

5343

632

321

321

321

xxx

xxx

xxx

 
25. !4=F< CDB<;6B8AO9 ;484AAOI HGA>J<= 

4) 
2

3 2
34

x
xxy ý ; 5) x

exy ý sin ;  6) 
x

x
y

cos

2

ý ;  7) ø ù3sin 2 ý xy ;  

8) ø ù102 x
exy ý ; 9) x

exy
sin2 ý . 

26. !4=F< CDB<;6B8AGR HGA>J<< )(xfy ý  < 6OK<E?<FP 99 ;A4K9A<9 6 FBK>9 1ýx  

4) ø ù143 ý xxy ; 5) ø ù115 4 ý xy ;  6) 
1

12
2 

ý
xx

y . 

27. !4=F< CDB<;6B8AGR HGA>J<< xxxxf sin3cos4410)( ý . 

28. !4=F< CDB<;6B8AGR HGA>J<< xxy sin5cos10 ý  6 FBK>9 
2

0


ýx . 

29. !4=F< CDB<;6B8AO9 HGA>J<=: 

4) ø ù1ln1ln ý xy ; 5) 
4

2

2

1

1
÷÷
ø

ö
÷÷
ø

ö



ý
x

x
y ;  6) ø ùxxy cossin3ý . 

30. !4=F< CDB<;6B8AO9 6FBDB7B CBDS8>4 HGA>J<=: 
4) 154 23 ý xxxy ; 5) xy 3sin 2ý ;  6) ø ù1ln ý xxy . 

31. !4=F< <AF97D4?O 

4) ø ù .4368 257
dxxxx   5) .1

11
3

dx
xx

 ÷÷
ø

ö
÷÷
ø

ö
   6) ø ù .dxctgxtgx   

ÿ
þ

ÿ
ý

ü

ý
ý
ý

 

32

325

123

321

321

321

xxx

xxx

xxx

ÿ
þ

ÿ
ý

ü

ý
ý
ý

 

1243

73

42

zyx

zyx

zyx

ÿ
þ

ÿ
ý

ü

ý
ý
ý

 

13572

5243

3432

zyx

zyx

zyx
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7) .
22

dx
x

x



,   8) ø ù .cos32 dxxx   9)  

.
42

x

dx
 :)  

.
5 2

x

dx
 

;) 


.
3 2

x

dx
  <) ø ùø ù .32 2

dxxx    >) 


.
73

dx
x

xxx
 

32. !4=F< <AF97D4?O: 4)  x

dx

3
; 5)  

dx
x 132 ; 6)  19 2

x

dx , 7)   254 2
x

dx , 8) 
14 2

x

dx
. 

33. !4=F< <AF97D4?O: 4) 
2

1

24 753
dx

x

xx ; 5)  

5

0 31 x

xdx ; 6) dxx



1

1

21 . 

34. �OK<E?<FP BCD989?9AAO9 <AF97D4?O: 4)  

5

1 31 x

xdx ; 5)  

1

0

2 54xx

dx
. 

35. �OK<E?<FP C?BM48P H<7GDO, B7D4A<K9AAB= ?<A<S@< 12 ý xy , 2ýx , 0ýy , 

0ýx  

 

#@>25@:0 2K?>;=5=8O :>=B@>;L=KE @01>B. �BAFDB?PA4S D45BF4 CDB6B8<FES E 
J9?PR >BAFDB?S GE6B9AAOI G@9A<= < ;A4A<= < CBE?98GRM97B 4A4?<;4 F<C<KAOI BL<5B> < 
;4FDG8A9A<= B5GK4RM<IES 6 >BAJ9 <;GK9A<S F9@O <?< D4;89?4. %B7?4EAB >4?9A84DAB-

F9@4F<K9E>B@G C?4AG 8<EJ<C?<AO CD98GE@BFD9AB CDB6989A<9 E?98GRM<I >BAFDB?PAOI 
D45BF: 
 �BAFDB?PA4S D45BF4 №1 CB D4;89?G «&9BD<S >B@C?9>EAOI K<E9?» 
 �BAFDB?PA4S D45BF4 №2 CB D4;89?G «"EAB6O ?<A9=AB= 4?795DO» 
 �BAFDB?PA4S D45BF4 №3 CB D4;89?G «"EAB6O 8<HH9D9AJ<4?PAB7B <EK<E?9A<S» 
 �BAFDB?PA4S D45BF4 №4 CB D4;89?G «"EAB6O <AF97D4?PAB7B <EK<E?9A<S» 

 

%C9J<H<>4J<< >BAFDB?PAOI D45BF CD<6989AO A<:9 6 84AAB@ >B@C?9>F9 ("%. 
 

�>=B@>;L=0O @01>B0 №1 
 

В4D<4AF 1 

1. �4AO >B@C?9>EAO9 K<E?4 21, zz . !4=F< 21 zz  , 21 zz  , 21 zz  , 21 zz :  iz 321 ý , 

iz 212 ý . 

2. #D98EF46<FP K<E?B iz ý1  6 FD<7BAB@9FD<K9E>B= HBD@9. 
3. �4AO >B@C?9>EAO9 K<E?4 21, zz . !4=F<   21 zz  ,   21 / zz :   

÷
ø
ö

÷
ø
ö ý

3
sin

3
cos21


iz , ÷

ø
ö

÷
ø
ö ý

6
sin

6
cos32


iz . 

4. �OK<E?<F9 6 FD<7BAB@9FD<K9E>B= HBD@9 6)1( i . 

В4D<4AF 2 

1. �4AO >B@C?9>EAO9 K<E?4 21, zz . !4=F< 21 zz  ,  21 zz  ,  21 zz  ,  21 zz : 

  iz 391 ý , iz 712 ý . 

2. #D98EF46<FP K<E?B iz
2

1

2

3
ý  6 FD<7BAB@9FD<K9E>B= HBD@9. 

3. �4AO >B@C?9>EAO9 K<E?4 21, zz . !4=F<  21 zz  ,  21 / zz :   

÷
ø
ö

÷
ø
ö ý

3
sin

3
cos21


iz , ÷

ø
ö

÷
ø
ö ý

6
sin

6
cos32


iz . 
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4. �OK<E?<F9  
6

2

1

2

3
÷÷
ø

ö
÷÷
ø

ö
 i . 

 

�>=B@>;L=0O @01>B0 №2 
 

В4D<4AF 1 

1. �OK<E?<F9 @4FD<JG T
CBAD 2ý , 789 

  a) ÷÷
ø

ö
÷÷
ø

ö
ý

11

23
A ,  ÷÷

ø

ö
÷÷
ø

ö



ý

31

21
B ,   ÷÷

ø

ö
÷÷
ø

ö
ý

01

10
С ; 

  5) ÷÷
ø

ö
÷÷
ø

ö 
ý

102

521
A ,  

÷
÷
÷

ø

ö

÷
÷
÷

ø

ö
ý

01

20

31

B ,   ÷÷
ø

ö
÷÷
ø

ö
ý

03

14
С . 

2. �OK<E?<FP BCD989?<F9?P 

a)  

3201

1122

1301

2113






   5)    

10000

13000

24100

23110

12312





 

3. $9L<FP E<EF9@G ?<A9=AOI 4?795D4<K9E><I GD46A9A<= 
4) @9FB8B@ �D4@9D4;  5) @9FB8B@ �4GEE4 

ÿ
þ

ÿ
ý

ü

ý
ý
ý

55

542

542

321

321

321

xxx

xxx

xxx

 

В4D<4AF 2 

1. �OK<E?<F9 @4FD<JG T
CBAD 2ý , 789 

  a) ÷÷
ø

ö
÷÷
ø

ö
ý

43

21
A ,  

÷
÷

ø

ö

÷
÷

ø

ö



ý

2

1

2

3
12

B ,   ÷÷
ø

ö
÷÷
ø

ö
ý

01

10
С ; 

  5) ÷÷
ø

ö
÷÷
ø

ö


ý
201

112
A ,  

÷
÷
÷

ø

ö

÷
÷
÷

ø

ö
ý

01

30

12

B ,   ÷÷
ø

ö
÷÷
ø

ö


ý
12

01
С . 

2. �OK<E?<FP BCD989?<F9?P 

a)  

3211

1122

1001

2121






   5)    

30000

21000

13100

23120

12311






 

3. $9L<FP E<EF9@G ?<A9=AOI 4?795D4<K9E><I GD46A9A<= 

4) @9FB8B@ �D4@9D4;  5) @9FB8B@ �4GEE4 

ÿ
þ

ÿ
ý

ü

ý
ý

ý

423

43

452

321

31

321

xxx

xx

xxx
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�>=B@>;L=0O @01>B0 № 3 
 

1. �OK<E?<FP CDB<;6B8AGR CB CD46<?G A4IB:89A<S CDB<;6B8AB= EG@@O (D4;ABEF<) 
86GI HGA>J<= 

1 64D<4AF 
ø ù )12sin(4)25cos( xx  

3 64D<4AF 

ø ù )12cos(6 13
xe

x
 

2 64D<4AF 
ø ù )17cos(3)52(2 xxctg  

4 64D<4AF 
ø ù )72(4)2sin(3 xctgx  

 

2. �OK<E?<FP CDB<;6B8AGR CB CD46<?G A4IB:89A<S CDB<;6B8AB= CDB<;6989A<S  86GI 
HGA>J<= 

1 64D<4AF 

ø ù x
ex

3)2cos(  

3 64D<4AF 

ø ù 25)3( x
exEtg  

2 64D<4AF 
ø ù )62ln()3cos( xx  

4 64D<4AF 
ø ù )13ln()2cos( xx  

 

3. �OK<E?<FP CDB<;6B8AGR CB CD46<?G A4IB:89A<S CDB<;6B8AB= K4EFAB7B 86GI 
HGA>J<= 

1 64D<4AF 


÷÷
ø

ö
÷÷
ø

ö



xx

x

2

2
2

2

 

3 64D<4AF 


÷÷
ø

ö
÷÷
ø

ö



)7ln(

32

x

x
 

2 64D<4AF 


÷÷
ø

ö
÷÷
ø

ö



32

3

x

ex
x

 

4 64D<4AF 


÷÷
ø

ö
÷÷
ø

ö



xx

xx
2

2 132
 

 

4. �OK<E?<FP CDB<;6B8AGR CB CD46<?G A4IB:89A<S CDB<;6B8AB= E?B:AB= HGA>J<< 

1 64D<4AF 

ø ùø ù )3ln(2sin 1
xe

x
 

3 64D<4AF 

ø ù ))2(ln( 2
xxctg  

2 64D<4AF 

ø ù ))1cos(ln( 2
x  

4 64D<4AF 

ø ù )2sin( 1
xe

x
 

 

5. !4=F< CDB@9:GF>< 6B;D4EF4A<S/G5O64A<S HGA>J<<, Q>EFD9@G@O HGA>J<<. 
1 64D<4AF 

xxxxf 24152)( 23 ý  

3 64D<4AF 
xxxxf 3632)( 23 ý  

2 64D<4AF 
xxxxf 243)( 23 ý  

4 64D<4AF 
xxxxf 1292)( 23 ý  

 

6. !4=F< 6E9 K4EFAO9 CDB<;6B8AO9 HGA>J<< ÿý′ , ÿþ′ , ÿýý′′ , ÿþþ′′ , ÿýþ′′ , ÿþý′′ . 

1 64D<4AF ÿ = 2ý3 2 3ýþ + 6þ2 + 8ý 

3 64D<4AF ÿ = ý3 + 8ý2þ + 6þ2 + 8ý 

2 64D<4AF 4 64D<4AF 



45 

 

ÿ = 2ý3 + 3ýþ2 + 6þý2 + 7þ ÿ = 5ý3 2 ýþ + 6ýþ2 + 9þ 

 

7. $9L<FP ;484KG. 
&9?B 86<:9FES CDS@B?<A9=AB CB ;484AAB@G ;4>BAG S(t). 

a. !4=F< @7AB69AAGR E>BDBEFP F9?4 6 @B@9AF 6D9@9A< 0t . 

b. !4=F< GE>BD9A<9 F9?4 6 @B@9AF 6D9@9A< 1t . 

c. !4=F<, K9D9; E>B?P>B E9>GA8 BF A4K4?4 BFEK9F4 @7AB69AA4S E>BDBEFP F9?4 5G89F 
D46A4 0v . 

d. !4=F<, K9D9; E>B?P>B E9>GA8 BF A4K4?4 BFEK9F4 GE>BD9A<9 F9?4 5G89F D46AB 04 . 

 

№ 64D<-
4AF4 

S(t), 

(@) 
t0(E) 

 

t1 

(E) 
v0 

(@/E) 
a 

(@/E2
) 

1 ø ù 7123 2 ý tttS  1 2 72 @/E - 

2 ø ù 7122 23 ý tttS  2 2 - 36 @/E2 

3 ø ù 62,05 3 ý tttS  1 3 - 5,6 @/E2 

4 ø ù 142 2 ý tttS  3 1 8 @/E - 

 

�>=B@>;L=0O @01>B0 № 4 
 

8. �OK<E?<FP BCD989?9AAO= <AF97D4? A9CBED98EF69AAO@ <AF97D<DB64A<9@. 
9. �OK<E?<FP BCD989?9AAO= <AF97D4? ECBEB5B@ CB8EF4AB6><. 
10. �OK<E?<F BCD989?9AAO= <AF97D4? <AF97D<DB64A<9@ CB K4EFS@. 
11. �OK<E?<FP BCD989?9AAO= <AF97D4? @9FB8B@ A9BCD989?9AAOI >BQHH<J<9AFB6. 

 

1 64D<4AF 

№1. ø ùdxxx 


0

cos2sin  

№2. dxxx
2/

0

2 )sin(2



 

№3. ø ù 
2

0

113 dxex
x  

№4. dx
x
 

3

2

2 1

2
 

4 64D<4AF 

№1. ø ùdxxtgx 
4/

0

cos3



 

№2. ø ùdxxtgx


0

2  

№3. ø ù dxxx ln32

2

1

   

№4. dx
xx

x
 

2

0

2

2

6
 

2 64D<4AF 

№1. ø ùdxxctgx 
2/

4/

)(2)5sin(6





 

№2. dx
xx

x
 

3

2

2 .

1.2
 

№3.  


0

sin)63( dxxx  

5 64D<4AF 

№1. ø ùdxxe
x 

1

0

1 )1cos(2  

№2. 
1

0

3 2

dxex
x  

№3. ø ù dxex
x 

2

0

53  
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№4.  

2

1

2 127
dx

xx

x
 №4.  

3

2

2 32xx

dx
 

3 64D<4AF 

№1. ø ùdxxe
x 

3

2

5 )1ln(23  

№2. dxex
x 

2

1

22 2

 

№3. 
2

1

ln dxxx  

№4.  

2

1

2 2
dx

xx

x
  

6 64D<4AF 

№1. ø ùø ùdxxx 
2/

0

2/cos3sin2



  

№2. dxxx 



0

2 )cos(2  

№3. ø ù 
3

2

1 dxex
x

 

№4. dx
x

x
 

1

0

2 9
 

7 64D<4AF 

№1. ø ùdxxtgx 
2/

4/

)2/()sin(





  

№2. dx
xx

x
 

2

1

3

2

2

23
 

№3.  
2/3

0

cos)2/3(



 dxxx  

№4.  

2

1

2 6

2

xx

dxx
 

12 64D<4AF 

№1. ø ùdxxtgx



4/

4/

cos2





 

№2. ø ùdxxctgx
3/

4/

2





 

№3. ø ù dxxx ln32

3

1

   

№4. dx
xx

x
 

2

0

2 67

.
 

8 64D<4AF 

№1. ø ùdxxe
x 

2

1

5 )ln(2  

№2. dxex
x 

1

0

12 3

 

№3. ø ù 
2

1

ln42 dxxx  

№4.  

4

3

2 2xx

dx
 

13 64D<4AF 

№1. ø ùdxxx 
1

0

3 )1ln(  

№2. dxex
x

1

0

2

 

№3. ø ù 
2

1

ln4 dxxx  

№4.  

4

3

2 2xx

dx
 

9 64D<4AF 

№1. ø ùø ùdxxctgx 
2/

3/

2/sin3





  

№2. ø ùdxxtgx
4/

0

22



 

14 64D<4AF 

№1. ø ùdxxtgx 
4/

0

)(2)5sin(



 

№2. dx
x

x
 

2

1

2 .1

.
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№3. ø ù dxxx ln2

2

1

   

№4. dx
xx

x
 

1

0

2 45

.
 

№3.  


0

cos)32( dxxx  

№4.  

2

1

2 127xx

dx
 

10 64D<4AF 

№1. ø ù 
1

0

1 )1cos(38 dxxe
x  

№2. ø ù
 

1

0
1

1ln
dx

x

x
 

№3. ø ù dxxx 
2/

0

cos23



 

№4.  

2

1

2 4xx

dx
 

15 64D<4AF 

№1. ø ùdxxx 
2/

0

cossin3



 

№2. dxxx


0

2 )cos(2  

№3. ø ù 
3

2

21 dxex
x

 

№4. dx
x

x
 

1

0

2 4
 

11 64D<4AF 

№1. ø ùdxxe
x 

1

0

1 )1sin(2  

№2. 
1

0

2

3 dxex
x  

№3. ø ù dxex
x 1

2

0

5    

№4.  

3

2

2 34xx

dxx
 

 

 

%2>4=0O B01;8F0 ?> ?@8<5=O5<K< D>@<0< 8 <5B>40< B5:CI53> :>=B@>;O 8 
>F5=:8 @57C;LB0B>2 >1CG5=8O 

$57C;LB0BK >1CG5=8O 
(>A2>5==K5 C<5=8O, CA2>5==K5 7=0-

=8O) 

(>@<K 8 <5B>4K :>=B@>;O 8 >F5=:8 @5-
7C;LB0B>2 >1CG5=8O  

"A2>5==K5 C<5=8O:  

D9L4FP CD<>?48AO9 ;484K< 6 B5?4EF< 
CDBH9EE<BA4?PAB= 89SF9?PABEF<. 

$9L9A<9 ;484K 6B 6D9@S ;4ASF<S 

'A2>5==K5 7=0=8O:  

;A4K9A<9 @4F9@4F<>< 6 CDBH9EE<B-
A4?PAB= 89SF9?PABEF< < CD< BE6B9A<< 
##%%�; 

'EFAO= BCDBE 6B 6D9@S ;4ASF<S 
$9L9A<9 ;484K 

BEAB6AO9 @4F9@4F<K9E><9 @9FB8O D9-
L9A<S CD<>?48AOI ;484K 6 B5?4EF< CDB-
H9EE<BA4?PAB= 89SF9?PABEF<; 

'EFAO= BCDBE 6B 6D9@S ;4ASF<S 
$9L9A<9 ;484K 

BEAB6AO9 CBASF<S < @9FB8O @4F9@4-
F<K9E>B7B 4A4?<;4, 8<E>D9FAB= @4F9@4F<-
><, ?<A9=AB= 4?795DO, F9BD<< >B@C?9>E-
AOI K<E9?, F9BD<< 69DBSFABEF9= < @4F9@4-

�BAFDB?PA4S D45BF4 №1,2 
�OCB?A9A<9 CD4>F<K9E>B= D45BFO № 1-11 

'EFAO= BCDBE 6B 6D9@S ;4ASF<S 
$9L9A<9 ;484K 
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F<K9E>B= EF4F<EF<><; 
BEAB6O <AF97D4?PAB7B < 8<HH9D9AJ<-

4?PAB7B <EK<E?9A<S 
�BAFDB?PA4S D45BF4 №3, 4 
�OCB?A9A<9 CD4>F<K9E>B= D45BFO № 12 - 23 

'EFAO= BCDBE 6B 6D9@S ;4ASF<S 
$9L9A<9 ;484K 

 

3.2 (>@<0 ?@><56CB>G=>9 0BB5AB0F88  
#DB@9:GFBKA4S 4FF9EF4J<S CB 8<EJ<C?<A9 @4F9@4F<>4 6 3 E9@9EFD9 3 Q>;4@9A. 1>-

;4@9A CDB6B8<FES 6 F9EFB6B= HBD@9 6 E<EF9@9 LMS Moodle. �4A> 6BCDBEB6 EBEFB<F <; F9-
EFB6OI ;484A<=. � F9EF E?GK4=AO@ B5D4;B@ 6O5<D4RFES 25. 

 

%?8A>: B5AB>2KE 2>?@>A>2 : M:70<5=C 
1. �B@C?9>EAO@< K<E?4@< A4;O649FES: 

a. GCBDS8BK9AA4S C4D4 89=EF6<F9?PAOI K<E9? 
b. C4D4 A989=EF6<F9?PAOI K<E9? 
c. C4D4, G >BFBDB= B8AB K<E?B 89=EF6<F9?PAB9, 4 8DG7B9 A989=EF6<F9?P-
AB9 

2. &D<7BAB@9FD<K9E>B= HBD@B= >B@C?9>EAB7B K<E?4 A4;O649FES ;4C<EP 6<84: 
a. z = cosφ + sinφ 

b. z = r(cosφ + sinφ) 
c. z = r(cosφ + i sinφ) 

3. #B>4;4F9?PAB= HBD@B= >B@C?9>EAB7B K<E?4 A4;O649FES ;4C<EP 6<84: 
a. z = rei 
b. z = reiφ 

c. z = reφ 

4. �4>B9 89=EF6<9 A48 >B@C?9>EAO@< K<E?4@< I4D4>F9D<;G9F 84AA4S HBD@G?4 a1 + a2) + i(b1 + b2) 
a. G@AB:9A<9 
b. 89?9A<9 
c. E?B:9A<9 

5. �4>B9 89=EF6<9 A48 >B@C?9>EAO@< K<E?4@< @B:AB BEGM9EF6<FP CGF9@ D4E-
>DOF<S E>B5B>: 

a. '@AB:9A<9 
b. �9?9A<9 
c. �OK<F4A<9  

6. �64 >B@C?9>EAOI K<E?4 A4;O64RFES D46AO@< 9E?<: 
a. D46AO <I 89=EF6<F9?PAO9 K4EF< 

b. D46AO <I @A<@O9 K4EF< 

c. D46AO 89=EF6<F9?PAO9 < @A<@O9 K4EF< 

7. �R5B9 >B@C?9>EAB9 K<E?B 79B@9FD<K9E>< @B:9F 5OFP CD98EF46?9AB 6 6<89: 
a. #DS@B= A4 C?BE>BEF< 

b. &BK>< A4 C?BE>BEF< 

c. �D4H<>4 HGA>J<< 

8.  B8G?P >B@C?9>EAB7B K<E?4 6OK<E?S9FES CB HBD@G?9: 
a. r = √+bi 
b. r = a2 + b2 
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c. r = √a2 + b2 
9. (BD@G?4 8?S 6B;6989A<S >B@C?9>EAB7B K<E?4 6 EF9C9AP <@99F 6<8: 

a. zn = rn(cosnφ + isinnφ) 
b. zn = rn(cosnφ + sinnφ) 
c. zn = (cosnφ + isinnφ) 

10. �4><9 89=EF6<S A48 >B@C?9>EAO@< K<E?4@< B5?484RF C9D9@9EF<F9?PAO@, 
EBK9F4F9?PAO@ < D4ECD989?<F9?PAO@ E6B=EF6B@: 

a. �9?9A<9 < G@AB:9A<9 
b. %?B:9A<9 < 6OK<F4A<9 
c. %?B:9A<9 < G@AB:9A<9 

11. �4A4 @4FD<J4 � = (22 4 01 3 252 6 21). +9@G D469A Q?9@9AF @4FD<JO 423? 

a. 6 

b. -5 

c. 3 

d. 1 

12. "CD989?<F9 D4;@9D @4FD<JO � = (  
 1 5 021 21 24 2 325 8 02 2 05 21 4)  

 
 

a. A6×3 

b.  A3×6 
c.  A18 

d.  A9 
13. �4>4S <; @4FD<J S6?S9FES 8<47BA4?PAB=? 

a.  A= (1 0 03 1 01 5 1) 

b.  A= (5 1 11 5 11 1 5) 

c.  A= (24 0 00 1 00 0 1) 

d.  A= (1 0 60 1 01 0 1) 

14. �4> A4;O649FES 8<47BA4?PA4S @4FD<J4, G >BFBDB= 6E9 Q?9@9AFO 7?46AB= 8<4-
7BA4?< 3 98<A<JO? 

a.  98<A<KAB= 

b. AG?96B= 

c. 69>FBD-EFDB>4 
d. 69>FBD-EFB?59J 

15.  !4=8<F9 FD4AECBA<DB64AAGR @4FD<JG �& 8?S @4FD<JO � = (2 23 10 25 27) 



50 

 

a.  � = (0 25 272 23 1 ) 
b.  � = ( 1 23 227 25 0) 
c.  � = ( 0 225 2327 1 ) 

d.  � = ( 2 023 251 27) 

16.  !4=8<F9 BCD989?<F9?P @4FD<JO � = ( 6 221 2) 
a. 10 

b. 14 

c. -14 

d. 6 

17. !4=8<F9 4?795D4<K9E>B9 8BCB?A9A<9 �31 @4FD<JO � = (22 0 18 25 41 1 21) 

a. -5 

b. 13 

c. 3 

d.  5 

18.  �4AO @4FD<JO � = ( 3 0 822 1 2) < � = (21 2 04 1 21). !4=8<F9 4�-� 

a.  ( 11 22 32212 3 7 ) 
b.  ( 4 22 826 0 3) 
c.  (13 22 23224 3 9 ) 
d.  ( 13 22 32212 3 9 ) 

19.  �O59D<F9 A969DAB9 GF69D:89A<9: 
a. #D< FD4AECBA<DB64A<< ;A4K9A<9 BCD989?<F9?S @4FD<JO A9 @9AS9FES 
b. "CD989?<F9?P 98<A<KAB= @4FD<JO D469A 98<A<JO 

c. "CD989?<F9?P @4FD<JO E 86G@S D46AO@< EFDB>4@< (EFB?5J4@<) A9 
D469A AG?R 

d. "CD989?<F9?P @4FD<JO, EB89D:4M<= AG?96GR FDB>G (EFB?59J), D469A 
AG?R 

20.  �O59D<F9 69DAB9 GF69D:89A<9: 
a. �E?< CB@9ASFP @9EF4@< 869 EFDB>< (EFB?5J4) @4FD<JO, FB BCD989?<FP 
@4FD<JO A9 CB@9AS9F ;A4> 

b. �?S @4FD<JO C9D6B7B CBDS8>4 ;A4K9A<9 BCD989?<F9?S D46AB ;A4K9-
A<R Q?9@9AF4 QFB= @4FD<JO 

c. "CD989?<F9?P @4FD<JO D469A EG@@9 Q?9@9AFB6 EFDB>< BCD989?<F9?S 
A4 <I 4?795D4<K9E><9 8BCB?A9A<S 

d.  "CD989?<F9?P @4FD<JO D469A EG@@9 CDB<;6989A<= Q?9@9AFB6 EFDB>< 
BCD989?<F9?S A4 <I @<ABDO 
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21.  !4=8<F9 CDB<;6989A<9 @4FD<J � = ( 1 0 322 1 24) < � = ( 2 022 41 21). 

a.  ( 5 21023 8 ) 
b.  ( 5 23210 8 ) 
c.  ( 2 0 324 4 24) 
d. 84AA4S BC9D4J<S A9 6OCB?A<@4 

22.  �4AO @4FD<JO � = (4 220 1 ) < @4FD<J4 � = (1 32 26). !4=8<F9 CDB<;6989-
A<9 @4FD<J �� < �� 

a.  �� = (0 242 26) < �� = ( 5 21023 8 ) 
b.  �� = �� =  (0 242 26) 
c. �� = �� = (4 260 26) 
d.  �� = ( 0 224 26) < �� = ( 5 23210 8 ) 

23.  !4=8<F9 B5D4FAGR @4FD<JG > @4FD<J9 � = (2 224 0 ) 
a.  �-1

 = ( 0 0,2520,5 0,25) 
b.  �-1

 = ( 2 422 0) 
c.  �-1

 = ( 0 20,50,25 0,25) 
d.  �-1

 = (0,25 20,250,5 0 ) 
24.  $9L<F9 E<EF9@G GD46A9A<= @9FB8B@ �D4@9D4 { y 2 3z = 822x + 2y + 2z = 104x 2 6y + 4z = 2  

a.  x = 65, y = 79, z = -19 

b.  x = 316, y = 260, z = 76 

c.  x = 79, y = 65, z = 19 

d. $9L9A<S A9F 
25. �4>B= D4;@9DABEF< 5G89F @4FD<J4 % = �∙�&, 9E?< @4FD<J4 A3×3= ( 2 0 215 7 222 1 0 ), 4 @4FD<J4 В2×3 = ( 2 1 724 0 1) 

a.  С3×3 
b.  С3×2 
c.  С2×3 
d. 84AA4S BC9D4J<S A9 6OCB?A<@4, D4;@9DABEFP BCD989?<FP A9?P;S 

26. "CD989?<F9 E>BDBEFP F9?4, 86<:GM97BES CB ;4>BAG S(t) = t
2 + 2  6 @B@9AF 6D9@9A< t 

= 10. 

 

 4) 22                        5) 12                    6) 20 
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27. #GEFP CGFP S, CDB=89AAO= C484RM<@ F9?B@ CD< A4K4?PAB= E>BDBEF< v0 = 5@/E, 
BCD989?S9FES HBD@G?B= S = v0t + ½gt

2 
(g ≈ 10 @/E2). �OK<E?<F9 E>BDBEFP F9?4 6 @B@9AF t = 

5 c. 

   

4) 60 @/E                   5) 65 @/E            6) 55 @/E 
 

28. �4A4 HGA>J<S y = x 
3 3 27x + 1. !4=8<F9 D4EEFBSA<9 @9:8G 45EJ<EE4@< FBK9> 7D4-

H<>4 QFB= HGA>J<<, >4E4F9?PAO9 6 >BFBDOI C4D4??9?PAO CDS@B= y = 3.  

 

4) 1                            5) 0                    6) 3 
 

29. #B8 >4><@ G7?B@ > CB?B:<F9?PAB@G A4CD46?9A<R BE< 45EJ<EE A4>?BA9A4 >4E4-
F9?PA4S, CDB698ёAA4S 6 ?R5B= FBK>9 >D<6B= G = 3 2I5

 3 I3
 3 4I + 1000? 

 

4) BEFDO@                 5) FGCO@            6) C4D4??9?PA4 BE< "I 

 

30.'7?B6B= >BQHH<J<9AF >4E4F9?PAB=, CDB698ёAAB= > 7D4H<>G HGA>J<< f(x) = x
3 

+ x
2 3 

x 37 6 FBK>9 E BFD<J4F9?PAB= 45EJ<EEB= I0, D469A 0. !4=8<F9 I0. 

 

 4) 3 6                         5) 3 1                6) 3 3 

 

31. �4A4 HGA>J<S f(x) = 0,1x
2
- 1. !4=8<F9 45EJ<EEG FBK><, 6 >BFBDB= >4E4F9?PA4S > 

7D4H<>G HGA>J<< A4>?BA9A4 > BE< "I CB8 G7?B@ 450
. 

 

4) 5                            5) 3 5                6) 10 

32. +FB A4;O649FES <AF97D<DB64A<9@: 
1. BC9D4J<S A4IB:89A<S <AF97D4?4; 
2. CD9B5D4;B64A<9 6OD4:9A<S E <AF97D4?4@<; 
3. BC9D4J<S A4IB:89A<S CDB<;6B8AB=; 
4. CD989? CD<D4M9A<S HGA>J<< > CD<D4M9A<R 9ё 4D7G@9AF4 

 

33. +FB S6?S9FES E97@9AFB@  <AF97D<DB64A<S? 
1. >DG7B64S B5?4EFP, 789 <AF97D4? EGM9EF6G9F; 
2. CDB@9:GFB>, A4 >BFBDB@ A9B5IB8<@B CDB<AF97D<DB64FP HGA>J<R; 
3. >BDA< EGM9EF6B64A<S CB8OAF97D4?PAB= HGA>J<<; 
4. CB8OAF97D4?PA4S HGA>J<S 

 

34. �B CD<@9A9A<S HBD@G?O !PRFBA4 - �9=5A<J4 CD<@9AS?< 84AAO= @9FB8, 6 84AAO= 
@B@9AF BA A9 <ECB?P;G9FES, AB S6?S9FES BEAB6AO@: 

1. @9FB8 E6989A<S > F45?<KAO@ <AF97D4?4@;    
2. @9FB8 BCD989?9A<S <AF97D4?4, F.9. C9D9IB8 > CD989?G <AF97D4?PAOI EG@@; 
3. @9FB8 79B@9FD<K9E><I CD9B5D4;B64A<=; 
4. @9FB8 �<D<I?9. 

 

35. % CB@BMPR, >4>B= HBD@G?O, 6 BEAB6AB@, D9L4RFES ;484A<S CB A4IB:89A<R BCD9-
89?9AAB7B <AF97D4?4: 

1. HBD@G?O $<@4A4; 
2. HBD@G?O �BL<; 
3. <ECB?P;GS HBD@G?O CD9B5D4;B64A<S <AF97D4?4 
4. HBD@G?O !PRFBA4 - �9=5A<J4. 
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36. +9@G D469A A9BCD989?9AAO= <AF97D4? BF 0? 
1. 0 ; 

2. 1; 

3. x ; 

4. Cconst . 

 

37. �B784 CD<@9AS9FES @9FB8 <AF97D<DB64A<S A9BCD989?9AAOI <AF97D4?B6  CB K4EFS@? 
1. >B784 HGA>J<S <@99F >648D4FAO= >BD9AP; 
2. A9 CD<@9AS9FES 84AAO= @9FB8 A<789;  
3. >B784 CB8OAF97D4?PAB9 6OD4:9A<9 EB89D:<F @AB:<F9?< HGA>J<= )ln( x ;

)arccos(x ; )arcsin( x ; 

4. HGA>J<S 7<C9D5B?<K9E>4S. 
 

38. % CB@BMPR >4>B= GA<69DE4?PAB= CB8EF4AB6>B= D4J<BA4?<;<DG9FES FD<7BAB@9FD<-
K9E>4S HGA>J<S: 

1. 
2

x
tgt ý ; 

2. xt 2siný ; 

3. tgxt ý ; 

4. 
2

cos
x

t ý . 

 

39. +9@G D469A A9BCD989?9AAO= <AF97D4? BF 1? 
1. Cx  ; 

2. 0 ; 

3. C1 ; 

4. Cconst . 

 

40. +9@G D469A A9BCD989?9AAO= <AF97D4? xsin  ? 

1. ø ù Cx  cos ; 

2. ø ù Cx cos ; 

3. ø ù Cxtg  ; 

4. ø ù Cx arcsin . 

 

41.  �?S K97B  <ECB?P;GRF @9FB8 ;4@9AO C9D9@9AAB= (@9FB8 CB8EF4AB6><) <AF97D4?4? 
1. E69EF< <EIB8AO= <AF97D4? > 5B?99 CDBEFB@G E CB@BMPR C9D9IB84 BF EF4DB= 
C9D9@9AAB= <AF97D<DB64A<S  > AB6B= C9D9@9AAB=; 

2. CDBEFB A9B5IB8<@B 6OCB?A<FP >4><9-A<5G8P CD9B5D4;B64A<S; 
3. 8?S GE?B:A9A<S CB8OAF97D4?PAB= HGA>J<<; 
4. 8?S FB7B, KFB5O CBFB@ @B:AB 5O?B 5O <ECB?P;B64FP @9FB8 $<@4A4. 

 

%2>4=0O B01;8F0 ?> ?@8<5=O5<K< D>@<0< 8 <5B>40< B5:CI53> :>=B@>;O 8 
>F5=:8 @57C;LB0B>2 >1CG5=8O 

$57C;LB0BK >1CG5=8O 
 

(>@<K 8 <5B>4K :>=B@>;O 8 >F5=:8 
@57C;LB0B>2 >1CG5=8O  

"A2>5==K5 C<5=8O:  

- D9L4FP CD<>?48AO9 ;484K< 6 B5?4EF< �D4>F<K9E><9 < >BAFDB?PAO9 D45BFO 
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CDBH9EE<BA4?PAB= 89SF9?PABEF<. 
'A2>5==K5 7=0=8O:  

- ;A4K9A<9 @4F9@4F<>< 6 CDBH9EE<BA4?P-
AB= 89SF9?PABEF< < CD< BE6B9A<< ##%%�; 
- BEAB6AO9 @4F9@4F<K9E><9 @9FB8O D9L9-
A<S CD<>?48AOI ;484K 6 B5?4EF< CDBH9E-
E<BA4?PAB= 89SF9?PABEF<; 
- BEAB6AO9 CBASF<S < @9FB8O @4F9@4F<K9-
E>B7B 4A4?<;4, 8<E>D9FAB= @4F9@4F<><, 
?<A9=AB= 4?795DO, F9BD<< >B@C?9>EAOI 
K<E9?, F9BD<< 69DBSFABEF9= < @4F9@4F<K9-
E>B= EF4F<EF<><; 
- BEAB6O <AF97D4?PAB7B < 8<HH9D9AJ<-
4?PAB7B <EK<E?9A<S 

�D4>F<K9E><9 < >BAFDB?PAO9 D45BFO 

 

3.2 (>@<0 ?@><56CB>G=>9 0BB5AB0F88  
#DB@9:GFBKA4S 4FF9EF4J<S CB 8<EJ<C?<A9 « 4F9@4F<>4» 6 4 E9@9EFD9  3 Q>;4@9A < 

6 3 E9@9EFD9 - 8<HH9D9AJ<DB64AAO= ;4K9F, EC9J<H<>4J<S >BFBDB7B EB89D:<FES 6 84AAB@ 
>B@C?9>F9 ("%. 

�5GK4RM<9ES 8BCGE>4RFES > E84K9 Q>;4@9A4 CD< 6OCB?A9A<< 6E9I 6<8B6 CD4>F<K9-
E><I  < >BAFDB?PAOI D45BF, CD98GE@BFD9AAOI D45BK9= CDB7D4@@B= < >4?9A84DAB-

F9@4F<K9E><@ C?4AB@ 8<EJ<C?<AO. 

Д<HH9D9AJ<DB64AAO= ;4K9F CDB6B8<FES ;4 EK9F 6D9@9A< BF6989AAB7B A4 <;GK9A<9 
8<EJ<C?<AO/�ДК. �D< GE?B6<< E6B96D9@9AAB7B < >4K9EF69AAB7B 6OCB?A9A<S B5GK4RM<@ES 
6E9I 6<8B6 D45BF, CD98GE@BFD9AAOI D45BK9= CDB7D4@@B= 8<EJ<C?<AO. 

 

#5@5G5=L 2>?@>A>2 : Q>;4@9AG (<?< 8<HH9D9AJ<DB64AAB@G ;4K9FG, ;4K9FG, <FB7B-
6B= >BAFDB?PAB= D45BFO) 

%?8A>: B5AB>2KE 2>?@>A>2 : M:70<5=C 
26. �B@C?9>EAO@< K<E?4@< A4;O649FES: 

a. GCBDS8BK9AA4S C4D4 89=EF6<F9?PAOI K<E9? 
b. C4D4 A989=EF6<F9?PAOI K<E9? 
c. C4D4, G >BFBDB= B8AB K<E?B 89=EF6<F9?PAB9, 4 8DG7B9 A989=EF6<F9?P-
AB9 

27. &D<7BAB@9FD<K9E>B= HBD@B= >B@C?9>EAB7B K<E?4 A4;O649FES ;4C<EP 6<84: 
a. z = cosφ + sinφ 

b. z = r(cosφ + sinφ) 
c. z = r(cosφ + i sinφ) 

28. #B>4;4F9?PAB= HBD@B= >B@C?9>EAB7B K<E?4 A4;O649FES ;4C<EP 6<84: 
a. z = rei 
b. z = reiφ 

c. z = reφ 

29. �4>B9 89=EF6<9 A48 >B@C?9>EAO@< K<E?4@< I4D4>F9D<;G9F 84AA4S HBD@G?4 a1 + a2) + i(b1 + b2) 
a. G@AB:9A<9 
b. 89?9A<9 
c. E?B:9A<9 

30. �4>B9 89=EF6<9 A48 >B@C?9>EAO@< K<E?4@< @B:AB BEGM9EF6<FP CGF9@ D4E-
>DOF<S E>B5B>: 
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a. '@AB:9A<9 
b. �9?9A<9 
c. �OK<F4A<9  

31. �64 >B@C?9>EAOI K<E?4 A4;O64RFES D46AO@< 9E?<: 
a. D46AO <I 89=EF6<F9?PAO9 K4EF< 

b. D46AO <I @A<@O9 K4EF< 

c. D46AO 89=EF6<F9?PAO9 < @A<@O9 K4EF< 

32. �R5B9 >B@C?9>EAB9 K<E?B 79B@9FD<K9E>< @B:9F 5OFP CD98EF46?9AB 6 6<89: 
a. #DS@B= A4 C?BE>BEF< 

b. &BK>< A4 C?BE>BEF< 

c. �D4H<>4 HGA>J<< 

33.  B8G?P >B@C?9>EAB7B K<E?4 6OK<E?S9FES CB HBD@G?9: 
a. r = √+bi 
b. r = a2 + b2 

c. r = √a2 + b2 
34. (BD@G?4 8?S 6B;6989A<S >B@C?9>EAB7B K<E?4 6 EF9C9AP <@99F 6<8: 

a. zn = rn(cosnφ + isinnφ) 
b. zn = rn(cosnφ + sinnφ) 
c. zn = (cosnφ + isinnφ) 

35. �4><9 89=EF6<S A48 >B@C?9>EAO@< K<E?4@< B5?484RF C9D9@9EF<F9?PAO@, 
EBK9F4F9?PAO@ < D4ECD989?<F9?PAO@ E6B=EF6B@: 

a. �9?9A<9 < G@AB:9A<9 
b. %?B:9A<9 < 6OK<F4A<9 
c. %?B:9A<9 < G@AB:9A<9 

36. �4A4 @4FD<J4 � = (22 4 01 3 252 6 21). +9@G D469A Q?9@9AF @4FD<JO 423? 

a. 6 

b. -5 

c. 3 

d. 1 

37. "CD989?<F9 D4;@9D @4FD<JO � = (  
 1 5 021 21 24 2 325 8 02 2 05 21 4)  

 
 

a. A6×3 

b.  A3×6 
c.  A18 

d.  A9 
38. �4>4S <; @4FD<J S6?S9FES 8<47BA4?PAB=? 

a.  A= (1 0 03 1 01 5 1) 
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b.  A= (5 1 11 5 11 1 5) 

c.  A= (24 0 00 1 00 0 1) 

d.  A= (1 0 60 1 01 0 1) 

39. �4> A4;O649FES 8<47BA4?PA4S @4FD<J4, G >BFBDB= 6E9 Q?9@9AFO 7?46AB= 8<4-
7BA4?< 3 98<A<JO? 

a.  98<A<KAB= 

b. AG?96B= 

c. 69>FBD-EFDB>4 
d. 69>FBD-EFB?59J 

40.  !4=8<F9 FD4AECBA<DB64AAGR @4FD<JG �& 8?S @4FD<JO � = (2 23 10 25 27) 
a.  � = (0 25 272 23 1 ) 
b.  � = ( 1 23 227 25 0) 
c.  � = ( 0 225 2327 1 ) 

d.  � = ( 2 023 251 27) 

41.  !4=8<F9 BCD989?<F9?P @4FD<JO � = ( 6 221 2) 
a. 10 

b. 14 

c. -14 

d. 6 

42. !4=8<F9 4?795D4<K9E>B9 8BCB?A9A<9 �31 @4FD<JO � = (22 0 18 25 41 1 21) 

a. -5 

b. 13 

c. 3 

d.  5 

43.  �4AO @4FD<JO � = ( 3 0 822 1 2) < � = (21 2 04 1 21). !4=8<F9 4�-� 

a.  ( 11 22 32212 3 7 ) 
b.  ( 4 22 826 0 3) 
c.  (13 22 23224 3 9 ) 
d.  ( 13 22 32212 3 9 ) 

44.  �O59D<F9 A969DAB9 GF69D:89A<9: 
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a. #D< FD4AECBA<DB64A<< ;A4K9A<9 BCD989?<F9?S @4FD<JO A9 @9AS9FES 
b. "CD989?<F9?P 98<A<KAB= @4FD<JO D469A 98<A<JO 

c. "CD989?<F9?P @4FD<JO E 86G@S D46AO@< EFDB>4@< (EFB?5J4@<) A9 
D469A AG?R 

d. "CD989?<F9?P @4FD<JO, EB89D:4M<= AG?96GR FDB>G (EFB?59J), D469A 
AG?R 

45.  �O59D<F9 69DAB9 GF69D:89A<9: 
a. �E?< CB@9ASFP @9EF4@< 869 EFDB>< (EFB?5J4) @4FD<JO, FB BCD989?<FP 
@4FD<JO A9 CB@9AS9F ;A4> 

b. �?S @4FD<JO C9D6B7B CBDS8>4 ;A4K9A<9 BCD989?<F9?S D46AB ;A4K9-
A<R Q?9@9AF4 QFB= @4FD<JO 

c. "CD989?<F9?P @4FD<JO D469A EG@@9 Q?9@9AFB6 EFDB>< BCD989?<F9?S 
A4 <I 4?795D4<K9E><9 8BCB?A9A<S 

d.  "CD989?<F9?P @4FD<JO D469A EG@@9 CDB<;6989A<= Q?9@9AFB6 EFDB>< 
BCD989?<F9?S A4 <I @<ABDO 

46.  !4=8<F9 CDB<;6989A<9 @4FD<J � = ( 1 0 322 1 24) < � = ( 2 022 41 21). 

a.  ( 5 21023 8 ) 
b.  ( 5 23210 8 ) 
c.  ( 2 0 324 4 24) 
d. 84AA4S BC9D4J<S A9 6OCB?A<@4 

47.  �4AO @4FD<JO � = (4 220 1 ) < @4FD<J4 � = (1 32 26). !4=8<F9 CDB<;6989-
A<9 @4FD<J �� < �� 

a.  �� = (0 242 26) < �� = ( 5 21023 8 ) 
b.  �� = �� =  (0 242 26) 
c. �� = �� = (4 260 26) 
d.  �� = ( 0 224 26) < �� = ( 5 23210 8 ) 

48.  !4=8<F9 B5D4FAGR @4FD<JG > @4FD<J9 � = (2 224 0 ) 
a.  �-1

 = ( 0 0,2520,5 0,25) 
b.  �-1

 = ( 2 422 0) 
c.  �-1

 = ( 0 20,50,25 0,25) 
d.  �-1

 = (0,25 20,250,5 0 ) 
49.  $9L<F9 E<EF9@G GD46A9A<= @9FB8B@ �D4@9D4 { y 2 3z = 822x + 2y + 2z = 104x 2 6y + 4z = 2  

a.  x = 65, y = 79, z = -19 
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b.  x = 316, y = 260, z = 76 

c.  x = 79, y = 65, z = 19 

d. $9L9A<S A9F 
50. �4>B= D4;@9DABEF< 5G89F @4FD<J4 % = �∙�&, 9E?< @4FD<J4 A3×3= ( 2 0 215 7 222 1 0 ), 4 @4FD<J4 В2×3 = ( 2 1 724 0 1) 

a.  С3×3 
b.  С3×2 
c.  С2×3 
d. 84AA4S BC9D4J<S A9 6OCB?A<@4, D4;@9DABEFP BCD989?<FP A9?P;S 

26. "CD989?<F9 E>BDBEFP F9?4, 86<:GM97BES CB ;4>BAG S(t) = t
2 + 2  6 @B@9AF 6D9@9A< t 

= 10. 

 

 4) 22                        5) 12                    6) 20 
 

27. #GEFP CGFP S, CDB=89AAO= C484RM<@ F9?B@ CD< A4K4?PAB= E>BDBEF< v0 = 5@/E, 
BCD989?S9FES HBD@G?B= S = v0t + ½gt

2 
(g ≈ 10 @/E2). �OK<E?<F9 E>BDBEFP F9?4 6 @B@9AF t = 

5 c. 

   

4) 60 @/E                   5) 65 @/E            6) 55 @/E 
 

28. �4A4 HGA>J<S y = x 
3 3 27x + 1. !4=8<F9 D4EEFBSA<9 @9:8G 45EJ<EE4@< FBK9> 7D4-

H<>4 QFB= HGA>J<<, >4E4F9?PAO9 6 >BFBDOI C4D4??9?PAO CDS@B= y = 3.  

 

4) 1                            5) 0                    6) 3 
 

29. #B8 >4><@ G7?B@ > CB?B:<F9?PAB@G A4CD46?9A<R BE< 45EJ<EE A4>?BA9A4 >4E4-
F9?PA4S, CDB698ёAA4S 6 ?R5B= FBK>9 >D<6B= G = 3 2I5

 3 I3
 3 4I + 1000? 

 

4) BEFDO@                 5) FGCO@            6) C4D4??9?PA4 BE< "I 

 

30.'7?B6B= >BQHH<J<9AF >4E4F9?PAB=, CDB698ёAAB= > 7D4H<>G HGA>J<< f(x) = x
3 

+ x
2 3 

x 37 6 FBK>9 E BFD<J4F9?PAB= 45EJ<EEB= I0, D469A 0. !4=8<F9 I0. 

 

 4) 3 6                         5) 3 1                6) 3 3 

 

31. �4A4 HGA>J<S f(x) = 0,1x
2
- 1. !4=8<F9 45EJ<EEG FBK><, 6 >BFBDB= >4E4F9?PA4S > 

7D4H<>G HGA>J<< A4>?BA9A4 > BE< "I CB8 G7?B@ 450
. 

 

4) 5                            5) 3 5                6) 10 

42. +FB A4;O649FES <AF97D<DB64A<9@: 
5. BC9D4J<S A4IB:89A<S <AF97D4?4; 
6. CD9B5D4;B64A<9 6OD4:9A<S E <AF97D4?4@<; 
7. BC9D4J<S A4IB:89A<S CDB<;6B8AB=; 
8. CD989? CD<D4M9A<S HGA>J<< > CD<D4M9A<R 9ё 4D7G@9AF4 

 

43. +FB S6?S9FES E97@9AFB@  <AF97D<DB64A<S? 
5. >DG7B64S B5?4EFP, 789 <AF97D4? EGM9EF6G9F; 
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6. CDB@9:GFB>, A4 >BFBDB@ A9B5IB8<@B CDB<AF97D<DB64FP HGA>J<R; 
7. >BDA< EGM9EF6B64A<S CB8OAF97D4?PAB= HGA>J<<; 
8. CB8OAF97D4?PA4S HGA>J<S 

 

44. �B CD<@9A9A<S HBD@G?O !PRFBA4 - �9=5A<J4 CD<@9AS?< 84AAO= @9FB8, 6 84AAO= 
@B@9AF BA A9 <ECB?P;G9FES, AB S6?S9FES BEAB6AO@: 

5. @9FB8 E6989A<S > F45?<KAO@ <AF97D4?4@;    
6. @9FB8 BCD989?9A<S <AF97D4?4, F.9. C9D9IB8 > CD989?G <AF97D4?PAOI EG@@; 
7. @9FB8 79B@9FD<K9E><I CD9B5D4;B64A<=; 
8. @9FB8 �<D<I?9. 

 

45. % CB@BMPR, >4>B= HBD@G?O, 6 BEAB6AB@, D9L4RFES ;484A<S CB A4IB:89A<R BCD9-
89?9AAB7B <AF97D4?4: 

5. HBD@G?O $<@4A4; 
6. HBD@G?O �BL<; 
7. <ECB?P;GS HBD@G?O CD9B5D4;B64A<S <AF97D4?4 
8. HBD@G?O !PRFBA4 - �9=5A<J4. 

 

46. +9@G D469A A9BCD989?9AAO= <AF97D4? BF 0? 
5. 0 ; 

6. 1; 

7. x ; 

8. Cconst . 

 

47. �B784 CD<@9AS9FES @9FB8 <AF97D<DB64A<S A9BCD989?9AAOI <AF97D4?B6  CB K4EFS@? 
5. >B784 HGA>J<S <@99F >648D4FAO= >BD9AP; 
6. A9 CD<@9AS9FES 84AAO= @9FB8 A<789;  
7. >B784 CB8OAF97D4?PAB9 6OD4:9A<9 EB89D:<F @AB:<F9?< HGA>J<= )ln( x ;

)arccos(x ; )arcsin( x ; 

8. HGA>J<S 7<C9D5B?<K9E>4S. 
 

48. % CB@BMPR >4>B= GA<69DE4?PAB= CB8EF4AB6>B= D4J<BA4?<;<DG9FES FD<7BAB@9FD<-
K9E>4S HGA>J<S: 

5. 
2

x
tgt ý ; 

6. xt 2siný ; 

7. tgxt ý ; 

8. 
2

cos
x

t ý . 

 

49. +9@G D469A A9BCD989?9AAO= <AF97D4? BF 1? 
5. Cx  ; 

6. 0 ; 

7. C1 ; 

8. Cconst . 

 

50. +9@G D469A A9BCD989?9AAO= <AF97D4? xsin  ? 

5. ø ù Cx  cos ; 

6. ø ù Cx cos ; 
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7. ø ù Cxtg  ; 

8. ø ù Cx arcsin . 

 

51.  �?S K97B  <ECB?P;GRF @9FB8 ;4@9AO C9D9@9AAB= (@9FB8 CB8EF4AB6><) <AF97D4?4? 
5. E69EF< <EIB8AO= <AF97D4? > 5B?99 CDBEFB@G E CB@BMPR C9D9IB84 BF EF4DB= 
C9D9@9AAB= <AF97D<DB64A<S  > AB6B= C9D9@9AAB=; 

6. CDBEFB A9B5IB8<@B 6OCB?A<FP >4><9-A<5G8P CD9B5D4;B64A<S; 
7. 8?S GE?B:A9A<S CB8OAF97D4?PAB= HGA>J<<; 
8. 8?S FB7B, KFB5O CBFB@ @B:AB 5O?B 5O <ECB?P;B64FP @9FB8 $<@4A4. 

 

4 %8AB5<0 >F5=820=8O :><?;5:B0 ("% B5:CI53> :>=B@>;O 8 ?@><56CB>G=>9 
0BB5AB0F88 

#D< BJ9A<64A<< CD4>F<K9E>B= D45BFO < HBD@ CDB@9:GFBKAB= 4FF9EF4J<< EFG89AF4 
GK<FO649FES E?98GRM99: 

- >4K9EF6B 6OCB?A9A<S CD4>F<K9E>B= K4EF< D45BFO. 
�4:8O= 6<8 D45BFO BJ9A<649FES CB CSF< 54?PAB= L>4?9. 
«5» (BF?<KAB) 3 ;4 7?G5B>B9 < CB?AB9 B6?489A<9 EB89D:4A<9@ GK95AB7B @4F9D<4?4, 

6 >BFBDB@ B5GK4RM<=ES E6B5B8AB < G69D9AAB BD<9AF<DG9FES; ;4 G@9A<9 CD4>F<K9E>< CD<-
@9ASFP F9BD9F<K9E><9 ;A4A<S, 6OE>4;O64FP < B5BEAB6O64FP E6B< EG:89A<S. "J9A>4 «5» 

(BF?<KAB) CD98CB?4749F 7D4@BFAB9 < ?B7<KAB9 <;?B:9A<9 BF69F4. 
«4» (IBDBLB) 3 9E?< B5GK4RM<=ES CB?AB BE6B<? GK95AO= @4F9D<4?, 6?4899F A4GK-

AB-CBASF<=AO@ 4CC4D4FB@, BD<9AF<DG9FES 6 <;GK9AAB@ @4F9D<4?9, BEB;A4AAB CD<@9AS9F 
F9BD9F<K9E><9 ;A4A<S A4 CD4>F<>9, 7D4@BFAB <;?4749F BF69F, AB EB89D:4A<9 < HBD@4 BF69-
F4 <@9RF BF89?PAO9 A9FBKABEF<. 

«3» (G8B6?9F6BD<F9?PAB) 3 9E?< B5GK4RM<=ES B5A4DG:<649F ;A4A<9 < CBA<@4A<9 
BEAB6AOI CB?B:9A<= GK95AB7B @4F9D<4?4, AB <;?4749F 97B A9CB?AB, A9CBE?98B64F9?PAB, 
8BCGE>49F A9FBKABEF<, 6 CD<@9A9A<< F9BD9F<K9E><I ;A4A<= CD< BF69F9 A4 CD4>F<>B-

BD<9AF<DB64AAO9 6BCDBEO; A9 G@99F 8B>4;4F9?PAB B5BEAB64FP EB5EF69AAO9 EG:89A<S. 
«2» (A9G8B6?9F6BD<F9?PAB) 3 9E?< B5GK4RM<=ES <@99F D4;DB;A9AAO9, 59EE<EF9@-

AO9 ;A4A<S, 8BCGE>49F BL<5>< 6 BCD989?9A<< 54;B6OI CBASF<=, <E>4:49F <I E@OE?; A9 
@B:9F CD4>F<K9E>< CD<@9ASFP F9BD9F<K9E><9 ;A4A<S. 

 

�@8B5@88 >F5=820=8O ?@0:B8G5A:8E @01>B. 
#D4>F<K9E>4S D45BF4 BJ9A<649FES @4>E<@4?PAB BJ9A>B= «5» (BF?<KAB). 
�4:8B9 ;484A<9 BJ9A<649FES @4>E<@4?PAB BJ9A>B= «5» (BF?<KAB). 
#B D9;G?PF4F4@ BJ9A<64A<S 6E9I ;484A<= BJ9A>4 EBBF69FEF6G9F ED98A9=. 
�D<F9D<< BJ9A<64A<S D9L9A<= ;484K. 
«5» (BF?<KAB) 3 EBEF46?9A CD46<?PAO= 4?7BD<F@ D9L9A<S ;484K<, 6 ?B7<K9E>B@ 

D4EEG:89A<<, 6 6O5BD9 ABD@4F<6AOI <EFBKA<>B6 < D9L9A<< A9F BL<5B>, CB?GK9A 69DAO= 
BF69F, ;484K4 D9L9A4 D4J<BA4?PAO@ ECBEB5B@. 

«4» (IBDBLB) 3 EBEF46?9A CD46<?PAO= 4?7BD<F@ D9L9A<S ;484K<, 6 ?B7<K9E>B@ D4E-
EG:89A<< < D9L9A<< A9F EGM9EF69AAOI BL<5B>; CD46<?PAB E89?4A 6O5BD ABD@4F<6AOI 
<EFBKA<>B6; 9EFP B5NSEA9A<9 D9L9A<S, AB ;484K4 D9L9A4 A9D4J<BA4?PAO@ ECBEB5B@ <?< 
8BCGM9AB A9 5B?99 86GI A9EGM9EF69AAOI BL<5B>, CB?GK9A 69DAO= BF69F. 

«3» (G8B6?9F6BD<F9?PAB) 3 ;484A<9 6OCB?A9AB, 6 ?B7<K9E>B@ D4EEG:89A<< A9F EG-
M9EF69AAOI BL<5B>, AB 8BCGM9AO EGM9EF69AAO9 BL<5>< 6 6O5BD9 ABD@4F<6AOI <EFBK-
A<>B6; ;484K4 D9L9A4 A9 CB?ABEFPR <?< 6 B5M9@ 6<89. 

«2» (A9G8B6?9F6BD<F9?PAB) 3 ;484K4 D9L9A4 A9CD46<?PAB. 
 

�@8B5@88 >F5=820=8O A0<>AB>OB5;L=KE @01>B. 
�D<F9D<< BJ9A<64A<S D9L9A<= ;484K. 
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«5» (BF?<KAB) 3 EBEF46?9A CD46<?PAO= 4?7BD<F@ D9L9A<S ;484K<, 6 ?B7<K9E>B@ 
D4EEG:89A<<, 6 6O5BD9 ABD@4F<6AOI <EFBKA<>B6 < D9L9A<< A9F BL<5B>, CB?GK9A 69DAO= 
BF69F, ;484K4 D9L9A4 D4J<BA4?PAO@ ECBEB5B@. 

«4» (IBDBLB) 3 EBEF46?9A CD46<?PAO= 4?7BD<F@ D9L9A<S ;484K<, 6 ?B7<K9E>B@ D4E-
EG:89A<< < D9L9A<< A9F EGM9EF69AAOI BL<5B>; CD46<?PAB E89?4A 6O5BD ABD@4F<6AOI 
<EFBKA<>B6; 9EFP B5NSEA9A<9 D9L9A<S, AB ;484K4 D9L9A4 A9D4J<BA4?PAO@ ECBEB5B@ <?< 
8BCGM9AB A9 5B?99 86GI A9EGM9EF69AAOI BL<5B>, CB?GK9A 69DAO= BF69F. 

«3» (G8B6?9F6BD<F9?PAB) 3 ;484A<9 6OCB?A9AB, 6 ?B7<K9E>B@ D4EEG:89A<< A9F EG-
M9EF69AAOI BL<5B>, AB 8BCGM9AO EGM9EF69AAO9 BL<5>< 6 6O5BD9 ABD@4F<6AOI <EFBK-
A<>B6; ;484K4 D9L9A4 A9 CB?ABEFPR <?< 6 B5M9@ 6<89. 

«2» (A9G8B6?9F6BD<F9?PAB) 3 ;484K4 D9L9A4 A9CD46<?PAB. 
 

�@8B5@88 >F5=820=8O :>=B@>;L=KE @01>B. 
«5» (BF?<KAB) 3 D9L9AB 81-100% ;484A<=. 
«4» (IBDBLB) 3 D9L9AB 61 3 80% ;484A<=. 
«3» (G8B6?9F6BD<F9?PAB) 3 D9L9AB 41 3 60% ;484A<=. 
«2» (A9G8B6?9F6BD<F9?PAB) 3 D9L9AB @9A99 40% ;484A<=. 

�@8B5@88 >F5=820=8O M:70<5=0F8>==>3> B5AB0. 
«5» (BF?<KAB) 3 D9L9AB 81-100% ;484A<=. 
«4» (IBDBLB) 3 D9L9AB 61 3 80% ;484A<=. 
«3» (G8B6?9F6BD<F9?PAB) 3 D9L9AB 41 3 60% ;484A<=. 
«2» (A9G8B6?9F6BD<F9?PAB) 3 D9L9AB @9A99 40% ;484A<=. 
 

 

 


