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- BJ9A>4 «IBDBLB» 6OEF46?S9FES EFG89AFG ;4 6-7 CD46<?PAB A4C<E4AAOI 

HBD@G?; 

- BJ9A>4 «G8B6?9F6BD<F9?PAB» 6OEF46?S9FES EFG89AFG ;4 4-5 CD46<?PAB 

A4C<E4AAOI HBD@G?O; 

- BJ9A>4 «A9G8B6?9F6BD<F9?PAB» 6OEF46?S9FES EFG89AFG ;4 @9A99 4-I 

A4C<E4AAOI HBD@G?. 



�><?;5:B B5AB>2OE 7040=89 

Р4;89? 1. �<A9=A4я 4?795D4 

"9EF CB F9@9 «КB@C?9>EAO9 K<E?4» 

1. %>B?P>B HBD@ ;4C<E< <@99F >B@C?9>EAB9 K<E?B (>. K.)? 

4) 1 

5)2  

6) 3 

 7) 4 

2. 'FB CD98EF46?S9F EB5B= K<E?B i? 

4) K<E?B, >648D4FAO= >BD9AP <; >BFBDB7B D469A -1 

5) K<E?B, >648D4F >BFBDB7B D469A -1 

6) K<E?B, >648D4FAO= >BD9AP <; >BFBDB7B D469A 1 

7) K<E?B, >648D4F >BFBDB7B D469A 1 

3. (BD@G?G  G46D4 @B:AB CD<@9ASFP, 9E?< >. K. ;4C<E4AB: 

4) 6 CB>4;4F9?PAB= HBD@9 

5) A47?S8AB= HBD@9 

6) FD<7BAB@9FD<K9E>B= HBD@9 

7) 4?795D4<K9E>B= HBD@9 

4. (BD@G?G -=?9D4 @B:AB CD<@9ASFP, 9E?< >. K. ;4C<E4AB: 

4) 6 CB>4;4F9?PAB= HBD@9 

5) A47?S8AB= HBD@9 

6) FD<7BAB@9FD<K9E>B= HBD@9 

7) 4?795D4<K9E>B= HBD@9 

5. �4> A4 >BBD8<A4FAB= C?BE>BEF< <;B5D4:49FES >. K.? 

4) 6 6<89 BFD9;>4 

5) FBK>B= <?< D48<GE-69>FBDB@ 

6) C?BE>B= 79B@9FD<K9E>B= H<7GDB= 

7) 6 6<89 >DG74 

6. �O59D<F9 <; CD98?B:9AAOI K<E9? K<EFB @A<@B9: 

a) z = 5 - 3i 



5) z = 75i 

6) z = 32 

7)z = 0 

7. �OK<E?<F9 EG@@G K<E9? z1 = 7 + 2i < z2 = 3 + 7i: 

a) 10 + 9i 

5) 4- 5i 

6) 10 4 5i 

7)4 + 5i 

8. �4> 6O7?S8<F FD<7BAB@9FD<K9E>4S HBD@4 K<E?4 z = 3 + 4i? 

4) QFB D48<GE-69>FBD 

5) z = 5(0,6 + 0,8i) 

6) z = 3-4i 

7) QFB FBK>4 A4 >BBD8<A4FAB= C?BE>BEF< 

9. � >4>B9 @AB:9EF6B 6IB8SF K<E?4 5; 3 - 6i; 2, 7; 2i? 

4) 89=EF6<F9?PAO9 K<E?4 

5) D4J<BA4?PAO9 K<E?4 

6) >B@C?9>EAO9 K<E?4 

7) <DD4J<BA4?PAO9 K<E?4 

10. �FB 66ё? A4;64A<9 «@A<@O9 K<E?4»? 

4) �9>4DF 

5) �D74A 

6) -=?9D 

7) �4D84A 

 

Р4;89? 2. ОEAB6O 8<E>D9FAB= @4F9@4F<>< 

"9EF CB F9@9 «�AB:9EF64» 

1. "CD989?<FP, >4>B9 <; @AB:9EF6 S6?S9FES CB8@AB:9EF6B@ (6>?RK9AB 6) 
�={10, 20, 30, 40, 50, 60} 

4. {10, 20, 30, 40, 50, 60, 70} 

5. {10} 

6. {10, 35} 



7. {10, 20, 30, 40, 50, 70} 

2. �4>B9 <; @AB:9EF6 BCD989?S9F�ø� , 9E?< �={1, 2, 3, 4, 5}, B={3, 4, 5, 6, 7}? 

4. {1, 4, 5} 

5. {1, 2, 3, 4, 5} 

6. {1, 2, 3, 4, 5, 6, 7} 

7. {1, 2, 3, 4, 6, 7} 

3. �4>B9 <; @AB:9EF6 BCD989?S9F�÷�, 9E?< A = {1, 3, 5, 7, 9}, B={1, 2, 3, 4}? 

4. {1, 3, 5, 7} 

5. {1, 2, 3, 4, 5, 7, 9} 

6. {1, 3} 

7. {1, 2, 3, 4} 

4. !4 >4>B@ D<EGA>9 <;B5D4:9AB B5N98<A9A<9 @AB:9EF6 � < �? 

 
5. �4AO @AB:9EF64: �={10}, �={10,15}, %={5,10,15}, D={5,10,15.20}. 

#BEF46PF9 6@9EFB & ;A4> 6>?RK9A<S (ù <?< ) F4>, KFB5O CB?GK<?BEP 69DAB9 
GF69D:89A<9 

4. �&D 

5. �&� 

6. %&� 

7. %&� 

6. �4AO FD< @AB:9EF64 �={1,2,3,&,37}, �={2,4,6,8,&}, %={4,8,12,16,&}. �4>B9 
GF69D:89A<9 69DAB?  

4. �� 

5. �% 

6. %� 

7. %� 

7. �4AO FD< @AB:9EF64  �={2,3,8}, �={2,3,8,11}, %={5,11}. !4=8<F9  
4. �ø�= 

5. �ø%= 

6. %ø�= 

8. �4AO FD< @AB:9EF64 �={a,b,c,d}, �={c,d,e,f}, %={c,e,g,k}. !4=8<F9 (�ø�)øC 

 

Р4;89? 3.  4F9@4F<G9E><= 4A4?<;  

1. �A4K9A<9 CD989?4 
234

3221

xx

xx
Lim
x 




 D46AB: 

   
 0  



 
4

1
 

 2  

2. �A4K9A<9 CD989?4 
22 4

)3)(2(

x

xx
Lim
x 




 D46AB: 

 
4

1
 

 
4

1
  

 0  

   

3. #DB<;6B8A4S HGA>J<< xexy  2
 <@99F 6<8: 

 
xx exexy  22  

 xexy  2  

 xx exexy  22  

 xexy  2  

4.  #DB<;6B8A4S HGA>J<< xy 8sin  <@99F 6<8: 
 xy 8cos8  

 xy 8sin8  

 xy 8cos8  

 xy 8cos  

5. �FBD4S CDB<;6B8A4S )(xy   HGA>J<< 132  xxy  <@99F 6<8: 
 3)(  xy  

 2)(  xy  

 0)(  xy  

 1)(  xy  

6. '7?B6B= >BQHH<J<9AF >4E4F9?PAB= > 7D4H<>G HGA>J<< 422  xxy  6 
FBK>9 1

0
x  D469A: 

     -3 

      0 

      2 

     -4 

7.   AB:9EF6B 6E9I C9D6BB5D4;AOI HGA>J<< xy 2  <@99F 6<8  
 2 

 
2x  

 cx 22  

 cx 2  



8.  "CD989?9AAO= <AF97D4? 
2

1

34 dxx  D469A 

 17 

 16 

 15 

 36 

9.  #?BM48P >D<6B?<A9=AB= FD4C9J<< D BCD989?S9FES <AF97D4?B@ 

 

 

 

10. � D9;G?PF4F9 CB8EF4AB6>< 23  xt  <AF97D4?   23x

dx
 CD<6B8<FES > 6<8G 

 
t

dt
 

 
t

dt

3

1
 

 
t

dt
3  

 
t

dx
 

11.  �<HH9D9AJ<4?PAB9 GD46A9A<9 0cos 2  dyxydx  6 D9;G?PF4F9 D4;89?9A<S 
C9D9@9AAOI E6B8<FES > GD46A9A<R 

 
y

dy

x

dx
2cos

  

 dy
x

ydx


2

cos
 

 
y

dy

x

dx
22 cos

  

 dyxydx 2cos   

12. � D9;G?PF4F9 CB8EF4AB6>< )()( xvxuy  GD46A9A<9 xe
x

y
y   CD<@9F 6<8 

 
xe

x

v
vuvu  )(  

 
 
4

0

2 )4( dxx
 

 




2

2

2 )4( dxx
 

 




0

2

2 )4( dxx
 

 
 
2

0

2 )4( dxx
 



 
xe

x

uv
vu   

 
xe

x

v
vuvu  )(  

 
xe

x

uv
vu   

 

Т9@4 3.2. О5O>AB69AAO9 8<HH9D9AF<4?PAO9 GD46A9A<я 

"9EF CB F9@9 «�<HH9D9AJ<4?PAO9 GD46A9A<я» 

1) '>4:<F9 ED98< CD98EF46?9AAOI GD46A9A<= 8<HH9D9AJ<4?PAO9 GD46A9A<S: 

4) 2G 3 x = 1 

5) y' = 3x 

6) 3dy = 2xdx 

7) 3y'' = 5x2 

2) �<8 8<HH9D9AJ<4?PAB7B GD46A9A<S G' = I + 1: 

4) ?<A9=AB9 1-7B CBDS8>4; 

5) B8ABDB8AB9; 

6) 2-7B CBDS8>4 E CBEFBSAAO@< >BQHH<J<9AF4@<; 

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

3) $9L<FP ;484KG �BL< 3 QFB A4=F< 

4) B5M99 D9L9A<9 8<HH9D9AJ<4?PAB7B GD46A9A<S; 

5) A4K4?PAO9 GE?B6<S; 

6) CDB<;6B?PAGR CBEFBSAAGR %; 

7) K4EFAB9 D9L9A<9 8<HH9D9AJ<4?PAB7B GD46A9A<S. 

4) $9L9A<9@ 8<HH9D9AJ<4?PAB7B GD46A9A<S G'' 3 9 G = 0 S6?S9FES HGA>J<S& 

4) y = e3x 

5) y = x9 

6) y = 9x 

7) y = cosx 

5) $4;89?9A<9 C9D9@9AAOI 6 8<HH9D9AJ<4?PAB@ GD46A9A<< exlnydx+xydy=0 

CD<6989F 97B > 6<8G&  



4)    9
I 
I

þý = 2 þÿþĂþþ  

5) 9I 
I

þý = 2 þĂþþÿþ  

6) 9I  I þý = þĂþþÿþ  

7) ă�þÿþĂýýþ = 2þþ 

 

�@8B5@88 >F5=:8: 
- BJ9A>4 «BF?<KAB» 6OEF46?S9FES EFG89AFG CD< 100-90% CD46<?PAOI 

BF69FB6; 

- BJ9A>4 «IBDBLB» 6OEF46?S9FES EFG89AFG CD< 89-80% CD46<?PAOI 

BF69FB6; 

- BJ9A>4 «G8B6?9F6BD<F9?PAB» 6OEF46?S9FES EFG89AFG CD< 79-70% 

CD46<?PAOI BF69FB6; 

- BJ9A>4 «A9G8B6?9F6BD<F9?PAB» CD< 69% < @9A99 CD46<?PAOI BF69FB6. 
  



�><?;5:B @0AGUB=OE 7040=89 

Р4;89? 2. ОEAB6O 8<E>D9FAB= @4F9@4F<>< 

Т9@4 2.1. Т9BD<я @AB:9EF6 

�4D<4AF 1 

1. !4=8<F9 � + �,� , �,�\�,�\�, 9E?< �={3;4;5}, �={3;5;6}. 

#DB<??REFD<DG=F9 A4 8<47D4@@4I -=?9D4-�9AA4. 

2. !4=8<F9 89>4DFB6B CDB<;6989A<9 @AB:9EF6 �I�, 9E?< �={0;1;4;5}, 

�={2;5;6}. �4C<L<F9 @AB:9EF6B, 8?S >BFBDB7B 6OCB?AS9FES GE?B6<9 a-

b<0. 

3. �4C<L<F9 @AB:9EF6B C9D9K<E?9A<9@ < E CB@BMPR 

I4D4>F9D<EF<K9E>B7B E6B=EF64 

4. @AB:9EF6B A4FGD4?PAOI K<E9?, @9APL<I 11; 

5. @AB:9EF6B J9?OI K<E9?, 5B?PL<I -7 < @9APL<I 7; 

6. @AB:9EF6B A4FGD4?PAOI K<E9?, >D4FAOI 11, @9APL<I 75. 

 

�4D<4AF 2 

1. !4=8<F9� + �,� , �,�\�,�\�, 9E?< �={0;1;7;8}, �={-7;0;6;9}. 

#DB<??REFD<DG=F9 A4 8<47D4@@4I -=?9D4-�9AA4.  

2. !4=8<F9 89>4DFB6B CDB<;6989A<9 @AB:9EF6 �I�, 9E?< �={-2;0;1;2}, 

�={1;3;6}. �4C<L<F9 @AB:9EF6B, 8?S >BFBDB7B 6OCB?AS9FES GE?B6<9 

a+b>0. 

3. �4C<L<F9 @AB:9EF6B C9D9K<E?9A<9@ < E CB@BMPR 

I4D4>F9D<EF<K9E>B7B E6B=EF64 

4. @AB:9EF6B A4FGD4?PAOI K<E9?, @9APL<I 6; 

5. @AB:9EF6B J9?OI K<E9?, 5B?PL<I -11 < @9APL<I 11; 

6. @AB:9EF6B A4FGD4?PAOI K<E9?, >D4FAOI 7, @9APL<I 75. 

 

Р4;89? 3.  4F9@4F<G9E><= 4A4?<; 

Т9@4 3.1. Д<HH9D9AF<4?PAB9 < <AF97D4?PAB9 <EG<E?9A<9 

 



�4D<4AF 1 

�OK<E?<FP CDB<;6B8AO9 HGA>J<=: 

1) G = 13 I3 2 2ý2 + 4:I + 7 

2) G = (I+5) (I2-1) 

3) G = 6:I3 + 4:I4 2 :2 

4) G = I2ý223I 
5) G = (I3 - 

12 ý2 + :х)4 

 

�4D<4AF 2 

�OK<E?<FP CDB<;6B8AO9 HGA>J<=: 

1) G = 36I3+ 40I2+6I+5 

2) f(x) = (I2-3I)(6I-:х + 7х3) 

3) G = х324ý2:х27х  

4) G = 4:х + 9:ý23 2 :х5
 

5) G = (2I3+I2+3)6 

 

�@8B5@88 >F5=:8: 
-  BJ9A>4 «BF?<KAB» 6OEF46?S9FES B5GK4RM9@GES, 9E?< D45BF4 6OCB?A9A4 
CB?ABEFPR; 6 ?B7<K9E><I D4EEG:89A<SI < B5BEAB64A<< D9L9A<S A9F 
CDB59?B6 < BL<5B>; 6 D9L9A<< A9F @4F9@4F<K9E><I BL<5B> (6B;@B:A4 
B8A4 A9FBKABEFP, BC<E>4, A9 S6?SRM4SES E?98EF6<9@ A9;A4A<S <?< 
A9CBA<@4A<S GK95AB7B @4F9D<4?4); 

-  BJ9A>4 «IBDBLB» 6OEF46?S9FES B5GK4RM9@GES, 9E?< D45BF4 6OCB?A9A4 
CB?ABEFPR, AB B5BEAB64A<S L47B6 D9L9A<S A98BEF4FBKAO; 8BCGEF<@4 
B8A4-869 A97DG5O9 BL<5>< <?< 864-FD< A98BK9F4; 

-  BJ9A>4 «G8B6?9F6BD<F9?PAB» 6OEF46?S9FES B5GK4RM9@GES, 9E?< 
8BCGM9AO 5B?99 B8AB= BL<5>< <?< 5B?99 86GI-FD9I A98BK9FB6 6 
6O>?48>4I, K9DF9:4I <?< 7D4H<>4I, AB GK4M<=ES 6?4899F B5S;4F9?PAO@< 
G@9A<S@< CB GK95AB= 8<EJ<C?<A9; 

- BJ9A>4 «A9G8B6?9F6BD<F9?PAB» 6OEF46?S9FES B5GK4RM9@GES, 9E?< 
8BCGM9AO EGM9EF69AAO9 BL<5><, CB>4;46L<9, KFB GK4M<=ES A9 6?4899F 
B5S;4F9?PAO@< G@9A<S@< CB GK95AB= 8<EJ<C?<A9 6 CB?AB= @9D9; D45BF4 



CB>4;4?4 CB?AB9 BFEGFEF6<9 G GK4M97BES B5S;4F9?PAOI ;A4A<= < G@9A<= 
<?< ;A4K<F9?PA4S K4EFP D45BFO 6OCB?A9A4 A9 E4@BEFBSF9?PAB. 
 

  



�040=8O 4;O CAB=>3> >?@>A0 

'EFAB BF69F<FP A4 6BCDBEO. 

Р4;89? 1. �<A9=A4я 4?795D4 

1. �4=F9 BCD989?9A<9 @A<@B= 98<A<JO. 

2. �4> 6OK<E?<FP EF9C9A< @A<@B= 98<A<JO? 

3. �OK<E?<F9 i35, i42, i144. 

4. �4>B9 K<E?B A4;O649FES >B@C?9>EAO@? 

5. �4><9 >B@C?9>EAO9 K<E?4 A4;O64RFES K<EFB @A<@O@<? #D<698<F9 

CD<@9DO >B@C?9>EAOI K<E9?, K<EFB @A<@OI K<E9?. 

6. �4><9 >B@C?9>EAO9 K<E?4 A4;O64RFES D46AO@<? 

7. �4><9 >B@C?9>EAO9 K<E?4 A4;O64RFES EBCDS:9AAO@<? 

8. �4> 6OCB?AS9FES E?B:9A<9, 6OK<F4A<9, G@AB:9A<9 < 89?9A<9 

>B@C?9>EAOI K<E9? 6 4?795D4<K9E>B= HBD@9? 

9. #DB<;698<F9 89=EF6<S: 4) (2+3i)+(2i-7); 5) (6+5i)-(2-3i)? 

10. �4> 79B@9FD<K9E>< <;B5D4:4RFES >B@C?9>EAO9 K<E?4? 

11. 'FB A4;O649FES @B8G?9@ < 4D7G@9AFB@ >B@C?9>EAB7B K<E?4? 

12. �4> ;4C<EO649FES >B@C?9>EAB9 K<E?B 6 FD<7BAB@9FD<K9E>B= HBD@9? � 

CB>4;4F9?PAB= HBD@9? 

13. %>B?P>B ;A4K9A<= <@99F >BD9AP n-B= EF9C9A< <; >B@C?9>EAB7B K<E?4? 

14. �4> A4=F< 6E9 ;A4K9A<S >BDAS n-B= EF9C9A< <; >B@C?9>EAB7B K<E?4, 

;4C<E4AAB7B 6 FD<7BAB@9FD<K9E>B= HBD@9? � CB>4;4F9?PAB= HBD@9? 

15. �4> D9L<FP >648D4FAB9 GD46A9A<9, 9E?< 97B 8<E>D<@<A4AF BFD<J4F9?9A? 

16. �4><9 >BDA< < E>B?P>B >BDA9= <@99F >648D4FAB9 GD46A9A<9 E 

BFD<J4F9?PAO@ 8<E>D<@<A4AFB@? 

 

Р4;89? 3.  4F9@4F<G9E><= 4A4?<; 

Т9@4 3.1. Д<HH9D9AF<4?PAB9 < <AF97D4?PAB9 <EG<E?9A<9 

1. 'FB A4;O649FES CD<D4M9A<9@ A9;46<E<@B= C9D9@9AAB= < CD<D4M9A<9@ 

HGA>J<<? 



2. 'FB I4D4>F9D<;G9F E>BDBEFP <;@9A9A<S HGA>J<< BFABE<F9?PAB <;@9A9A<S 

4D7G@9AF4? �4=F9 BCD989?9A<9 CDB<;6B8AB=. 

3. �4>4S HGA>J<S A4;O649FES 8<HH9D9AJ<DG9@B= 6 FBK>9 < A4 BFD9;>9? 

%HBD@G?<DG=F9 ;46<E<@BEFP @9:8G A9CD9DO6ABEFPR < 

8<HH9D9AJ<DG9@BEFPR HGA>J<<. 

4. �; >4><I BC9D4J<= E>?48O649FES B5M99 CD46<?B A4IB:89A<S 

CDB<;6B8AB= 84AAB= HGA>J<<? 

5.  B:AB ?< 6OK<E?<FP CDB<;6B8AGR ?R5B= HGA>J<<, CB?P;GSEP 

BCD989?9A<9@ CDB<;6B8AB=? 

6. !4;B6<F9 BEAB6AO9 HBD@G?O < CD46<?4 8<HH9D9AJ<DB64A<S. 

7. 'FB A4;O649FES 8<HH9D9AJ<4?B@ HGA>J<<, K9@G BA D469A, >4> 

B5B;A4K49FES < >4>B6 97B 79B@9FD<K9E><= E@OE?? 

8. '9@ @B:AB BCD4684FP, KFB CD< @4?OI ;A4K9A<SI I CD<D4M9A<9 HGA>J<< 

CD<5?<:9AAB D46AB 9ё 8<HH9D9AJ<4?G? 'FB 6OD4:49F 79B@9FD<K9E>< 

HBD@G?4 Gdy? 

9. �4=F9 BCD989?9A<9 6B;D4EF4RM9= < G5O64RM9= HGA>J<=. �4>B6O ;A4>< 

CD<D4M9A<S 4D7G@9AF4 < HGA>J<< 6 <AF9D64?4I 6B;D4EF4A<S < G5O64A<S? 

10. � Kё@ ;4>?RK49FES CD<;A4> 6B;D4EF4A<S < G5O64A<S HGA>J<<? 

11. � Kё@ ;4>?RK4RFES A9B5IB8<@O= < 8BEF4FBKAO= CD<;A4>< 

EGM9EF6B64A<S Q>EFD9@G@4? 

12. #9D9K<E?<F9 CBDS8B> BC9D4J<= 8?S BFOE>4A<S @4>E<@G@4 < @<A<@G@4 

HGA>J<< E CB@BMPR C9D6B= CDB<;6B8AB=. 

13. � Kё@ D4;?<K<9 @9:8G A4IB:89A<9@ @4>E<@G@4 < @<A<@G@4 HGA>J<< < 

A4IB:89A<9@ A4<5B?PL97B < A4<@9APL97B ;A4K9A<=? 

14. �4> <M9FES A4<5B?PL99 < A4<@9APL99 ;A4K9A<S HGA>J<< A4 84AAB@ 

BFD9;>9? 

15. 'FB A4;O649FES CDB<;6B8AB= 6FBDB7B CBDS8>4 < >4>B6 9ё @9I4A<K9E><= 

E@OE?? 

16. �4> BFOE><64RF Q>EFD9@G@O HGA>J<= E CB@BMPR 6FBDB= CDB<;6B8AB=? 

17. #BK9@G 6 FBK>9 @4>E<@G@4 6FBD4S CDB<;6B8A4S BFD<J4F9?PA4, 4 6 FBK>9 



@<A<@G@4 3 CB?B:<F9?PA4? 

18. �4> BCD989?SRFES 79B@9FD<K9E>< < CB ;A4>G 6FBDB= CDB<;6B8AB= 

6OCG>?BEFP < 6B7AGFBEFP >D<6B=? 

19. 'FB A4;O649FES FBK>B= C9D97<54? 

20. �4>B6O A9B5IB8<@O= < 8BEF4FBKAO= CD<;A4>< EGM9EF6B64A<S FBK>< 

C9D97<54? 

21. %HBD@G?<DG=F9 CD46<?B A4IB:89A<S FBK>< C9D97<54. 

22. �4>B= EI9@B= D9>B@9A8G9FES CB?P;B64FPES CD< CBEFDB9A<< 7D4H<>4 

HGA>J<<? "C<L<F9 >4:8O= CGA>F EI9@O. 

23. �4> A4=F< @7AB69AAGR E>BDBEFP CDS@B?<A9=AB7B A9D46AB@9DAB7B 

86<:9A<S? 

24. �4> 6OK<E?<FP G7?B6B= >BQHH<J<9AF >4E4F9?PAB= > >D<6B= 6 84AAB= 

FBK>9? 

25. � Kё@ ;4>?RK49FES @9I4A<K9E><= E@OE? CDB<;6B8AB=? 

26. �4>4S HGA>J<S A4;O649FES C9D6BB5D4;AB= 8?S ;484AAB= HGA>J<<? 

27. �E?< F(x) 3 C9D6BB5D4;A4S 8?S f(x), FB >4><@ D469AEF6B@ BA< E6S;4AO 

@9:8G EB5B=? 

28. #9D6BB5D4;A4S BCD989?S9FES A9B8AB;A4KAB. �4> QFB AG:AB CBA<@4FP? 

29. #BK9@G CD< <AF97D<DB64A<< HGA>J<= CBS6?S9FES CDB<;6B?PA4S 

CBEFBSAA4S? 

30. #BK9@G B8A4 HGA>J<S <@99F J9?GR EB6B>GCABEFP C9D6BB5D4;AOI? 

31. �4> ;4C<E4FP 6ER EB6B>GCABEFP C9D6BB5D4;AOI HGA>J<=? 

32. 'FB A4;O649FES A9BCD989?9AAO@ <AF97D4?B@? 

33. '9@ BF?<K49FES A9BCD989?9AAO= <AF97D4? BF C9D6BB5D4;AOI HGA>J<<? 

34. #BK9@G <AF97D4? A4;O649FES A9BCD989?9AAO@? 

35. �4> A4;O64RFES 6E9 Q?9@9AFO D469AEF64 - Ā(ý)þý = �(ý) + �. 

36. '9@ BF?<K4RFES 8DG7 BF 8DG74 CB8OAF97D4?PA4S HGA>J<S < 

CB8OAF97D4?PAB9 6OD4:9A<9? 

37. 'FB B;A4K49F CBEFBSAA4S ! 6 BCD989?9A<< A9BCD989?9AAB7B <AF97D4?4? 

38. '9@G D46A4 CDB<;6B8A4S < 8<HH9D9AJ<4? A9BCD989?9AAB7B <AF97D4?4? 



39. � K9@ ;4>?RK49FES CD46<?B <AF97D<DB64A<S 6OD4:9A<S, EB89D:4M97B 

CBEFBSAAO= @AB:<F9?P? 

40. � Kё@ ;4>?RK49FES CD46<?B <AF97D<DB64A<S 4?795D4<K9E>B= EG@@O 

HGA>J<=? 

41. '9@G D469A <AF97D4? BF 8<HH9D9AJ<4?4 A9>BFBDB= HGA>J<<? 

42. !4;B6<F9 BEAB6AO9 HBD@G?O <AF97D<DB64A<S. 

43. #BK9@G n≠-1 8?S <AF97D4?4 - хÿþý? � >4>B= HBD@G?9 D4EE@4FD<649FES 
QFBF E?GK4=? 

44. �4> CDB69D<FP D9;G?PF4F <AF97D<DB64A<S? 

45. �4><9 <; E?98GRM<I D469AEF6 ;4C<E4AO 69DAB, 4 >4><9 A9F: 4) - х3þý =3ý2 + �;  5) Ăýý = ýÿý + �; 6) -(1 + ý)þý = ý + ý22 + �. 
46.  � Kё@ EBEFB<F 79B@9FD<K9E><= E@OE? A9BCD989?9AAB7B <AF97D4?4? 

47. 'FB F4>B9 <AF97D4?PAO9 >D<6O9? �4> BA< D4ECB?B:9AO 8DG7 

BFABE<F9?PAB 8DG74?   B7GF ?< BA< C9D9E9>4FPES? 

48. �4> D4ECB?B:9AO >4E4F9?PAO9  > <AF97D4?PAO@ >D<6O@ 6 FBK>4I, 

<@9RM<I B8AG < FG :9 45EJ<EEG? 

49. �4> <; E9@9=EF64 <AF97D4?PAOI >D<6OI 6O89?<FP B8AG <; A<I? 

50. �4> BCD989?<FP CBEFBSAAGR <AF97D<DB64A<S CB A4K4?PAO@ 84AAO@? 

51. '>4:<F9 J9?9EBB5D4;ABEFP CB8EF4AB6>< 8?S A4IB:89A<S E?98GRM<I 

<AF97D4?B6: 4) - ă������1+ý2 þý; 5) - :1+þÿý3 ý þý; 6) - ý3 :1 2 3ý4 5 þý/ 

52.  '>4:<F9, >4><9 <; E?98GRM<I <AF97D4?B6 J9?9EBB5D4;AB <AF97D<DB64FP 

CB K4EFS@: 4) - ý�ÿýāýþý; 5) - Ăýýþÿý ; 6) - ý3Ăý:42ý2 þý; 7) - ÿÿāĀ�ÿýý2 þý; 8) - ýĀĀýýÿ(Āÿÿý)þý. 
53. 'FB F4>B9 BCD989?9AAO= <AF97D4?? 

54. 'FB 6 ;4C<E< - Ā(ý)þýĀÿ  B;A4K4RF: 4) K<E?4 a < b; 5) I; 6) f(x)dx.  B:9F ?< 

5OFP a=b; a>b? 

55. %HBD@G?<DG=F9 BEAB6AO9 E6B=EF64 BCD989?9AAB7B <AF97D4?4. 

56. � K9@ ;4>?RK49FES 79B@9FD<K9E><= E@OE? BCD989?9AAB7B <AF97D4?4? 



57.  B:9F ?< C?BM48P >D<6B?<A9=AB= FD4C9J<< 5OFP D46A4 BFD<J4F9?PAB= 

69?<K<A9, AG?R < CBK9@G? 

58. #D<698<F9 CD<@9DO H<;<K9E><I < F9IA<K9E><I ;484K, >BFBDO9 @B:AB 

D9L<FP E CB@BMPR BCD989?9AAB7B <AF97D4?4. 

 

Т9@4 3.2. О5O>AB69AAO9 8<HH9D9AF<4?PAO9 GD46A9A<я 

1. �4>B9 GD46A9A<9 A4;O649FES 8<HH9D9AJ<4?PAO@? #D<698<F9 CD<@9DO. 

2. �4><9 <; E?98GRM<I GD46A9A<= A4;O64RFES 8<HH9D9AJ<4?PAO@<: 

4) yy’+2=0; 5) 2y2+3y=0; 6) 3y+y=3; 7) y2+y’’=y; 8) ĂăĂā = 3�; 9) v3=2v+v2. 

3. �4>4S HGA>J<S A4;O649FES D9L9A<9@ 8<HH9D9AJ<4?PAB7B GD46A9A<S? 

4. �4>B9 D9L9A<9 8<HH9D9AJ<4?PAB7B GD46A9A<S A4;O649FES B5M<@ < >4>B9 

3 K4EFAO@? 

5. �4>B6 79B@9FD<K9E><= E@OE? B5M97B < K4EFAB7B D9L9A<= 

8<HH9D9AJ<4?PAB7B GD46A9A<S? 

6.  B:9F ?< 8<HH9D9AJ<4?PAB9 GD46A9A<9  <@9FP >BA9KAB9 K<E?B D9L9A<=? 

7. 'FB F4>B9 CBDS8B> 8<HH9D9AJ<4?PAB7B GD46A9A<S < >4> 97B BCD989?<FP? 

8. "CD989?<FP CBDS8B> E?98GRM<I 8<HH9D9AJ<4?PAOI GD46A9A<=:  

4) y’’+2y’=0; 5) þ′ 2 þāāý = 1āĀĀý ; 6) y’’+y’’’=y’; 7) xyy’+x2-2y2=0. 

9. %>B?P>B CBEFBSAAOI <AF97D<DB64A<S <@99F B5M99 D9L9A<9 

8<HH9D9AJ<4?PAB7B GD46A9A<S C9D6B7B CBDS8>4? &D9FP97B CBDS8>4? 

10.  B:9F ?< HGA>J<S G=!1I+!2, 789 !1 < !2 3 CDB<;6B?PAO9 CBEFBSAAO9, 

5OFP B5M<@ D9L9A<9@ 8<HH9D9AJ<4?PAB7B GD46A9A<S C9D6B7B CBDS8>4? 

11. '9@ BF?<K49FES 8<HH9D9AJ<4?PAB9 GD46A9A<9 BF 4?795D4<K9E>B7B 

GD46A9A<S? 

12. �4>B6 B5M<= 6<8 8<HH9D9AJ<4?PAOI GD46A9A<= C9D6B7B CBDS8>4 E 

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

13. �4> D9L49FES GD46A9A<9 E D4;89?9AAO@< C9D9@9AAO@<? 

14. '9@ BF?<K49FES GD46A9A<9 E D4;89?SRM<@<ES C9D9@9AAO@< BF GD46A9A<S 

E D4;89?9AAO@< C9D9@9AAO@<? �4> D4;89?SRF C9D9@9AAO9? 



15.  B:AB ?< EK<F4FP, KFB GD46A9A<9 E D4;89?9AAO@< C9D9@9AAO@< S6?S9FES 

K4EFAO@ E?GK49@ GD46A9A<S E D4;89?SRM<@<ES C9D9@9AAO@<? 

16. � >4>B= CBE?98B64F9?PABEF< D9L4RF 8<HH9D9AJ<4?PAB9 GD46A9A<9 

C9D6B7B CBDS8>4 E D4;89?SRM<@<ES C9D9@9AAO@<? 

17. � Kё@ ;4>?RK49FES ;484K4 �BL<? �4>B6 97B 79B@9FD<K9E><= E@OE?? 

18. �4>B6 B5M<= 6<8 ?<A9=AOI 8<HH9D9AJ<4?PAOI GD46A9A<= C9D6B7B 

CBDS8>4? �4> 8?S A<I HBD@G?<DG9FES ;484K4 �BL<? 

19. �4><9 <; E?98GRM<I GD46A9A<= S6?SRFES ?<A9=AO@< 

8<HH9D9AJ<4?PAO@< GD46A9A<S@< C9D6B7B CBDS8>4: 4) GG’’=x;                 

5) (t-1)-SS’=0; 6) þ′ 2 þý = ý. 

20. �4><@< 69?<K<A4@< S6?SRFES < BF K97B ;46<ESF >BQHH<J<9AFO p < q 6 

?<A9=AB@ 8<HH9D9AJ<4?PAB@ GD46A9A<< C9D6B7B CBDS8>4? 

21. % CB@BMPR >4>B= CB8EF4AB6>< D9L49FES ?<A9=AB9 8<HH9D9AJ<4?PAB9 

GD46A9A<9 C9D6B7B CBDS8>4 < > >4>B@G GD46A9A<R E6B8<FES 97B D9L9A<9? 

22. �4>B6 CBDS8B> D9L9A<S ;484K A4 EBEF46?9A<9 8<HH9D9AJ<4?PAOI 

GD46A9A<=? 

  



�><?;5:B 7040=89 4;O @C156=>3> :>=B@>;O 

$0745; 3.  0B5<0B8G5A:89 0=0;87 
КBAFDB?PA4я D45BF4 7 1 

CB F9@9: «�4F9@4F<K9E><= 4A4?<;» 

�4D<4AF 1 

1. !4=8<F9 CDB<;6B8AO9 HGA>J<=: 123 24  xxxy ; xxy sin2  . 

2. !4C<E4FP GD46A9A<9 >D<6B=, CDBIB8SM9= K9D9; FBK>G  (1;2), 9E?< G7?B6B= 

>BQHH<J<9AF >4E4F9?PAB= > ?R5B= FBK>9 >D<6B= D469A 45EJ<EE9 FBK>< 

>4E4A<S. 

3. %89?4FP K9DF9: < 6OK<E?<FP C?BM48P H<7GDO, B7D4A<K9AAB= 84AAO@< 

?<A<S@<: G=8I-I2-7 < BEPR �I. 

4. !4=F< B5M99 D9L9A<9 GD46A9A<S: xy'=y+1. 

5. $9L<F9 GD46A9A<9: 045  yyy , 9E?< G=3, G'=1 CD< I=0.  

6. #DB69D<FP, 6OCB?AS9FES ?< A9B5IB8<@B9 GE?B6<9 EIB8<@BEF< 8?S DS84: 




1 2

1

n n
. 

7. �ECB?P;GS CD<;A4> �4?4@59D4, <EE?98G=F9, EIB8<FES <?< D4EIB8<FES DS8: 




1 2

1

n
n

. 

�4D<4AF 2 

1. !4=8<F9 CDB<;6B8AO9 HGA>J<=: 1437 23  xxxy ; xy
3sin . 

2. !4C<E4FP GD46A9A<9 >D<6B=, CDBIB8SM9= K9D9; FBK>G  (1; 2 ), 9E?< G7?B6B= 

>BQHH<J<9AF >4E4F9?PAB= > ?R5B= FBK>9 >D<6B= D469A BFABL9A<R 45EJ<EEO 

FBK>< >4E4A<S > BD8<A4F9 FBK>< >4E4A<S. 

3. %89?4FP K9DF9: < 6OK<E?<FP C?BM48P H<7GDO, B7D4A<K9AAB= 84AAO@< 

?<A<S@<: G=I3-1, G=0 < I=0. 

4. !4=F< B5M99 D9L9A<9 GD46A9A<S: y'-yctgx=2xsinx. 

5. $9L<F9 GD46A9A<9: 0258  yyy , 9E?< G=2, G'=1 CD< I=0. 

6. #DB69D<FP, 6OCB?AS9FES ?< A9B5IB8<@B9 GE?B6<9 EIB8<@BEF< 8?S DS84: 






 


1 12

1

n n

n
. 

7. �ECB?P;GS CD<;A4> �4?4@59D4, <EE?98G=F9, EIB8<FES <?< D4EIB8<FES DS8: 




1
5

5

n

n

n
. 

�4D<4AF 3 

1. !4=8<F9 CDB<;6B8AO9 HGA>J<=: 4
31

2

3 
xx

xy ; xy cos51 . 

2. !4C<E4FP GD46A9A<9 >D<6B=, CDBIB8SM9= K9D9; FBK>G  (1;3), 9E?< G7?B6B= 

>BQHH<J<9AF >4E4F9?PAB= > ?R5B= FBK>9 >D<6B= D469A GFDB9AAB= BD8<A4F9 

FBK>< >4E4A<S. 

3. %89?4FP K9DF9: < 6OK<E?<FP C?BM48P H<7GDO, B7D4A<K9AAB= 84AAO@< 

?<A<S@<: G=I2-3I-4 < BEPR �I. 

4. !4=F< B5M99 D9L9A<9 GD46A9A<S: y'+
x

y2
 =x2. 

5. $9L<F9 GD46A9A<9: 044  yyy , 9E?< G=1, G'=0 CD< I=0. 

6. #DB69D<FP, 6OCB?AS9FES ?< A9B5IB8<@B9 GE?B6<9 EIB8<@BEF< 8?S DS84: 




 1
2 1n n

n
. 

7. �ECB?P;GS CD<;A4> �4?4@59D4, <EE?98G=F9, EIB8<FES <?< D4EIB8<FES DS8:




1

1

n n
 

�4D<4AF 4 

1. !4=8<F9 CDB<;6B8AO9 HGA>J<=: 2
35

32

4 3 
xx

xy ; xy cosln . 

2. !4C<E4FP GD46A9A<9 >D<6B=, CDBIB8SM9= K9D9; FBK>G  (2;2), 9E?< G7?B6B= 

>BQHH<J<9AF >4E4F9?PAB= > ?R5B= FBK>9 >D<6B= D469A G86B9AAB= 45EJ<EE9 

FBK>< >4E4A<S. 

3. %89?4FP K9DF9: < 6OK<E?<FP C?BM48P H<7GDO, B7D4A<K9AAB= 84AAO@< 

?<A<S@<: G=I2-6I-8 < BEPR �I. 

4. !4=F< B5M99 D9L9A<9 GD46A9A<S: 
xsin

y'
-

xsin

y
=2ex. 



5. $9L<F9 GD46A9A<9: 096  yyy , 9E?< G=4, G'=0 CD< I=0. 

6. #DB69D<FP, 6OCB?AS9FES ?< A9B5IB8<@B9 GE?B6<9 EIB8<@BEF< 8?S DS84: 




 1 43

2

n n
. 

7. �ECB?P;GS CD<;A4> �4?4@59D4, <EE?98G=F9, EIB8<FES <?< D4EIB8<FES DS8:




 1

2

1n n

n
. 

�4D<4AF 5 

1. !4=8<F9 CDB<;6B8AO9 HGA>J<=: ctgxxxy 5sin34 5  ; xy
4sin . 

2. !4C<E4FP GD46A9A<9 >D<6B=, CDBIB8SM9= K9D9; FBK>G  (1;1), 9E?< G7?B6B= 

>BQHH<J<9AF >4E4F9?PAB= > ?R5B= FBK>9 >D<6B= D469A BFABL9A<R 

BD8<A4FO FBK>< >4E4A<S > 45EJ<EE9 FBK>9 >4E4A<S. 

3. %89?4FP K9DF9: < 6OK<E?<FP C?BM48P H<7GDO, B7D4A<K9AAB= 84AAO@< 

?<A<S@<: G=5I-I2+6 < BEPR �I. 

4. !4=F< B5M99 D9L9A<9 GD46A9A<S: 
ø ù31

y'

x
-
ø ù4

1

y

x
=1. 

5. $9L<F9 GD46A9A<9: 023  yyy , 9E?< G=5, G'=-1 CD< I=0. 

6. #DB69D<FP, 6OCB?AS9FES ?< A9B5IB8<@B9 GE?B6<9 EIB8<@BEF< 8?S DS84: 




 


1 13

12

n n

n
. 

7. �ECB?P;GS CD<;A4> �4?4@59D4, <EE?98G=F9, EIB8<FES <?< D4EIB8<FES DS8: 




1 2n
n

n
. 

�4D<4AF 6 

1. !4=8<F9 CDB<;6B8AO9 HGA>J<=: 12cos43  tgxxxy ; ø ùxy cos1ln  . 

2. !4C<E4FP GD46A9A<9 >D<6B=, CDBIB8SM9= K9D9; FBK>G  (2;4), 9E?< G7?B6B= 

>BQHH<J<9AF >4E4F9?PAB= > ?R5B= FBK>9 >D<6B= D469A >648D4FG FBK>< 

45EJ<EEO FBK>< >4E4A<S. 

3. %89?4FP K9DF9: < 6OK<E?<FP C?BM48P H<7GDO, B7D4A<K9AAB= 84AAO@< 

?<A<S@<: G=I2 < G=I+2. 

4. !4=F< B5M99 D9L9A<9 GD46A9A<S: y'x+2y=x3 (x≠0). 



5. $9L<F9 GD46A9A<9: 022  yyy , 9E?< G=1, G'=2 CD< I=0. 

6. #DB69D<FP, 6OCB?AS9FES ?< A9B5IB8<@B9 GE?B6<9 EIB8<@BEF< 8?S DS84:




 1
3

2

2n n

n
. 

7. �ECB?P;GS CD<;A4> �4?4@59D4, <EE?98G=F9, EIB8<FES <?< D4EIB8<FES DS8: 




1

1

n n
. 

 

КD<F9D<< BJ9A><: 

 BJ9A>4 «BF?<KAB» 6OEF46?S9FES EFG89AFG, 9E?< D45BF4 6OCB?A9A4 

CB?ABEFPR; 6 ?B7<K9E><I D4EEG:89A<SI < B5BEAB64A<< D9L9A<S A9F 

CDB59 ?B6 < BL<5B>; 6 D9L9A<< A9F @4F9@4F<K9E><I BL<5B> (6B;@B:A4 

B8A4 A9FBKABEFP, BC<E>4, A9 S6?SRM4SES E?98EF6<9@ A9;A4A<S <?< 

A9CBA<@4A<S GK95AB7B @4F9D<4?4); 

 BJ9A>4 «IBDBLB» 6OEF46?S9FES EFG89AFG, 9E?< D45BF4 6OCB?A9A4 

CB?ABEFPR, AB B5BEAB64A<S L47B6 D9L9A<S A98BEF4FBKAO; 8BCGEF<@4 

B8A4-869 A97DG5O9 BL<5>< <?< 864-FD< A98BK9F4; 

 BJ9A>4 «G8B6?9F6BD<F9?PAB» 6OEF46?S9FES EFG89AFG, 9E?< 8BCGM9AO 

5B?99 B8AB= BL<5>< <?< 5B?99 86GI-FD9I A98BK9FB6 6 6O>?48>4I, 

K9DF9:4I <?< 7D4H<>4I, AB GK4M<=ES 6?4899F B5S;4F9?PAO@< G@9A<S@< 

CB GK95AB= 8<EJ<C?<A9; 

 BJ9A>4 «A9G8B6?9F6BD<F9?PAB» 6OEF46?S9FES EFG89AFG, 9E?< 8BCGM9AO 

EGM9EF69AAO9 BL<5><, CB>4;46L<9, KFB GK4M<=ES A9 6?4899F 

B5S;4F9?PAO@< G@9A<S@< CB GK95AB= 8<EJ<C?<A9 6 CB?AB= @9D9; 

D45BF4 CB>4;4?4 CB?AB9 BFEGFEF6<9 G GK4M97BES B5S;4F9?PAOI ;A4A<= < 

G@9A<= <?< ;A4K<F9?PA4S K4EFP D45BFO 6OCB?A9A4 A9 E4@BEFBSF9?PAB. 



#$А�&�'�%��� �А!/&�/ 

 

#@0:B8G5A:>5 70=OB85 № 1 

&5<0: «�B@C?9>EAO9 K<E?4 < 89=EF6<S A48 A<@<. $9L9A<9 ;484K 8?S 
A4IB:89A<S CB?AB7B EBCDBF<6?9A<S Q?9>FD<K9E>B= J9C< C9D9@9AAB7B FB>4 E 
CB@BMPR >B@C?9>EAOI K<E9?» 
 

&5;P: A4GK<FES 6OCB?ASFP 89=EF6<S A48 >B@C?9>EAO@< K<E?4@< 6 
4?795D4<K9E>B= < FD<7BAB@9FD<K9E>B= HBD@4I, BEGM9EF6?SFP C9D9IB8 BF 
4?795D4<K9E>B= HBD@O ;4C<E< >B@C?9>EAB7B K<E?4 > FD<7BAB@9FD<K9E>B=, 
D9L4FP ;484K< E CB@BMPR >B@C?9>EAOI K<E9?. 

 

"1>@C4>20=85: <AEFDG>J<BAA4S >4DF4, F45?<J4 ;A4K9A<= 
FD<7BAB@9FD<K9E><I HGA>J<= G7?B6. 
 

#>@O4>: 2O?>;=5=8O 7040=89: 
1. �OCB?A<FP ;484A<S. 
2. "F69F<FP A4 >BAFDB?PAO9 6BCDBEO. 
3. %89?4FP 6O6B8. 

 

�040=8O 
1. �4AO K<E?4 z1 < z2. �OK<E?<F9: 
4) z1+z2; 

5) z1-z2; 

6) z1·z2; 

7) z1/z2. 

�4D<4AF Z1 Z2 

1 3+ 3 i 
2

3

2

1
 i 

2. �4C<L<F9 >B@C?9>EAO9 K<E?4 6 FD<7BAB@9FD<K9E>B= HBD@9 < 
A4=8<F9: 

�4D<4AF 4) 5) 6) 7) 
1 z1·z2 z1/z2 3

1z  3
1z  

3. "CD989?<FP >B@C?9>EAB9 EBCDBF<6?9A<9 86GICB?REA<>4 (E@. D<E.), 
9E?< <;69EFAO R1; R2; L; C, ω. 



 
�4D<4AF R1, �@ R2, �@ L, ( C, $ ω, �J 

1 1 2 2·10-3 4·10-6 0,4·10-3 

 

�>=B@>;P=O5 2>?@>AO: 
1. �4><9 K<E?4 A4;O64RFES >B@C?9>EAO@<? 
2. �4> 79B@9FD<K9E>< <AF9DCD9F<DGRFES >B@C?9>EAO9 K<E?4? 
3. �4> C9D9=F< BF 4?795D4<K9E>B= HBD@O ;4C<E< >B@C?9>EAB7B K<E?4 > 
FD<7BAB@9FD<K9E>B= HBD@9? 

4. �4C<L<F9 HBD@G?G -=?9D4. 
5. �4> ;4C<EO64RFES >B@C?9>EAO9 K<E?4 6 CB>4;4F9?PAB= HBD@9? 
 

 

#@0:B8G5A:>5 70=OB85 № 2 

&5<0: «#BEFDB9A<9 7D4H4 CB GE?B6<R E<FG4J<BAAOI ;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 Q>EC?G4F4J<< 
@4L<A < B5BDG8B64A<S A4 :9?9;AB8BDB:AB@ FD4AECBDF9» 
 

&5;P: A4GK<FES D9L4FP ;484K< CB F9BD<< 7D4HB6. 
 

"1>@C4>20=85: <AEFDG>J<BAA4S >4DF4 
 

#>@O4>: 2O?>;=5=8O 7040=89: 
1. �OCB?A<FP ;484A<S. 
2. "F69F<FP A4 >BAFDB?PAO9 6BCDBEO. 
3. %89?4FP 6O6B8. 

R1 

R2 

C 

СEема Fеп8 к 7адаче № 3 

Z 

L 



�040=8O 
1. �484FP 7D4H, CD98EF46?9AAO= @4FD<J9= <AJ<89AFABEF<, 4?795D4<K9E><, 

7D4H<K9E>< < @4FD<J9= E@9:ABEF<, CD9B5D4;B64FP 7D4H 6 C?BE><=, 

6OK<E?<FP EF9C9A< 97B 69DL<A. 

 0 b c d e f 

1 -1 -1 0 0 0 0 

2 1 0 -1 1 0 0 

3 0 0 0 -1 0 0 

4 0 0 1 0 1 0 

5 0 0 0 0 -1 -1 

6 0 1 0 0 0 1 

2. �484A G (X,�X). 
X={x1,x2,x3,x4,x5}  

�%:  
�x1={x4}  

�x2={x1,x4}  

�x3={x4,x5}  

�x4={x1,x5}  

�x5={x1,x3}  

"CD989?<F9 J<>?B@4F<K9E>B9 K<E?B 84AAB7B 7D4H4. 
3.  B:AB ?< CDB69EF< 6 D97<BA9 10 @4DLDGFB6 Q?9>FDBCB9;8B6 < GEF4AB6<FP 
A4 A<I EF4AJ<< F4>, KFB >4><9 5O 8 @4DLDGFB6 A< 5O?< 6;SFO, A4=8ёFES 
EF4AJ<S, A9 ?9:4M4S A< A4 B8AB@ <; A<I, 4 ?R5O9 9 @4DLDGFB6 CDBIB8SF 
K9D9; 6E9 EF4AJ<<? 

4. !4 D<EGA>9 - EI9@4 8BDB7, E6S;O64RM<I 7BDB84 �, �, �, �, �, �, � < �. #B 
>4:8B= 8BDB79 @B:AB 86<74FPES FB?P>B 6 B8AB@ A4CD46?9A<<, G>4;4AAB@ 
EFD9?>B=. %>B?P>B EGM9EF6G9F D4;?<KAOI CGF9= <; 7BDB84 � 6 7BDB8 �? 

 

5. $4EEFBSA<9 @9:8G 7BDB84@< A, B, C, D, E < F 6 EBFASI ><?B@9FD4I 84AB 6 
F45?<J9. &D95G9FES CBEFDB<FP E9FP :9?9;AOI 8BDB7 F4><@ B5D4;B@, KFB5O 



CDBFS:9AABEFP :9?9;AB8BDB:AB7B CB?BFA4 5O?4 @<A<@4?PAB= <, C4EE4:<D 
@B7 <; >4:8B7B 7BDB84 CDB9I4FP 6 ?R5B= 8DG7B= 7BDB8. 
 

 A B C D E F 

A 0 7 11 6 8 15 

B 7 0 9 12 6 7 

C 11 9 0 3 7 3 

D 6 12 3 0 2 4 

E 8 6 7 2 0 1 

F 15 7 3 4 1 0 

 

 

�>=B@>;P=O5 2>?@>AO: 
1. �4=F9 BCD989?9A<9 BD<9AF<DB64AAB7B 7D4H4. 
2. �4><9 69DL<AO 7D4H4 A4;O64RFES E@9:AO@<? 
3. 'FB A4;O649FES D4;@9DABEFPR 7D4H4? 
4. �4>4S 69DL<A4 7D4H4 A4;O649FES J9AFD4?PAB=? 
5. 'FB F4>B9 J<>?B@4F<K9E>B9 K<E?B 7D4H4? 

 

 

#@0:B8G5A:>5 70=OB85 № 3 

&5<0: «#DB<;6B8A4S HGA>J<< < 99 CD<?B:9A<9 8?S 6OK<E?9A<S 
79B@9FD<K9E><I, @9I4A<K9E><I < H<;<K9E><I 69?<K<A CD< D9L9A<< 
CDBH9EE<BA4?PAOI ;484K». 
 

&5;P: A4GK<FPES 6OK<E?SFP CDB<;6B8AO9 HGA>J<= < D9L4FP ;484K< A4 
CD<@9A9A<9 CDB<;6B8AB=. 

"1>@C4>20=85: <AEFDG>J<BAA4S >4DF4, F45?<J4 CDB<;6B8AOI Q?9@9AF4DAOI 
HGA>J<=. 

#>@O4>: 2O?>;=5=8O 7040=89: 
1. �OCB?A<FP ;484A<S. 
2. "F69F<FP A4 >BAFDB?PAO9 6BCDBEO. 
3. %89?4FP 6O6B8. 

�040=8O 
1. �OK<E?<F9 CDB<;6B8AO9 CD< ;484AAOI ;A4K9A<SI 4D7G@9AF4: 

4) f(x)=sin2xlnex, f’(0); 
5) f(x)=3ln:ýĀĀ2ý, f’(Ã/8); 

6) f(x)=arccos:ý, f’(1/2)/ 



2. !4=F< G7?B6B= >BQHH<J<9AF >4E4F9?PAB=, CDB698ёAAB= > >D<6B= y=3x2-

2x+1 6 FBK>9 (1/2;5). 

3. �; >DG7?B7B 5D96A4 8<4@9FDB@ d FD95G9FES 6OD9;4FP 54?>G 
CDS@BG7B?PAB7B E9K9A<S. �4>B6O 8B?:AO 5OFP L<D<A4 a < 6OEBF4 b 

QFB7B E9K9A<S, KFB5O 54?>4 B>4;O64?4 A4<5B?PL99 EBCDBF<6?9A<9 A4 
E:4F<9? 

4. %<?4 FB>4 6 4@C9D4I <;@9AS9FES 6 ;46<E<@BEF< BF 6D9@9A< CB ;4>BAG 
i=0,2t2, 789 t 3 6D9@S 6 E9>GA84I. !4=8<F9 E>BDBEFP <;@9A9A<S E<?O 
FB>4 6 >BAJ9 CSFB= E9>GA8O. 

5. "F>DOFO= :9?B5 6 E9K9A<< <@99F HBD@G D46AB598D9AAB= FD4C9J<<, 
BEAB64A<9 < 5B>B6O9 EFBDBAO >BFBDB= D46AO a. '9@G D469A G7B? 
A4>?BA4 α EF9A>< :9?B54 > 97B 6OEBF9, CDB6989AAB= <; 69DL<AO G7?4, 
CD< A4<5B?PL9= CDBCGE>AB= ECBEB5ABEF< :9?B54? 

 

�>=B@>;P=O5 2>?@>AO: 
1. 'FB A4;O649FES CDB<;6B8AB= HGA>J<<? 
2. �4>B6 79B@9FD<K9E><= E@OE? CDB<;6B8AB=? 
3. � K9@ ;4>?RK49FES @9I4A<K9E><= E@OE? CDB<;6B8AB=? 

 

 

#@0:B8G5A:>5 70=OB85 № 4 

&5<0: «�OK<E?9A<9 79B@9FD<K9E><I, @9I4A<K9E><I < H<;<K9E><I 69?<K<A E 
CB@BMPR <AF97D4?PAB7B <EK<E?9A<S CD< D9L9A<< CDBH9EE<BA4?PAOI ;484K». 

 

&5;P: A4GK<FPES D9L4FP ;484K< A4 6OK<E?9A<9 79B@9FD<K9E><I, 
@9I4A<K9E><I < H<;<K9E><I 69?<K<A E CB@BMPR <AF97D4?PAB7B <EK<E?9A<S.  
 

"1>@C4>20=85: <AEFDG>J<BAA4S >4DF4, F45?<J4 <AF97D4?B6. 
 

#>@O4>: 2O?>;=5=8O 7040=89: 
1. �OCB?A<FP ;484A<S. 
2. "F69F<FP A4 >BAFDB?PAO9 6BCDBEO. 
3. %89?4FP 6O6B8. 

�040=8O 
1. �OK<E?<FP C?BM48P H<7GDO, B7D4A<K9AAGR ?<A<S@<: G=I2-8I+18,    

G=-2I+18. 

2. �64 :9?9;AB8BDB:AOI EBEF464 A4K4?< 86<74FPES B8AB6D9@9AAB <; 



B8AB= FBK>< 6 B8AB@ A4CD46?9A<< CB CDS@B=. #9D6B9 F9?B 86<:9FES EB 

E>BDBEFPR v=(6t2+2t) @/E, 6FBDB9 EB E>BDBEFPR v=(4t+5) @/E. !4 >4>B@ 

D4EEFBSA<< 8DG7 BF 8DG74 BA< B>4:GFES K9D9; 5 E? 

3. �?S D4EFS:9A<S CDG:<AO A4 0,04 @ A9B5IB8<@B EB69DL<FP D45BFG      

20 �:. !4 >4>GR 8?<AG @B:AB D4EFSAGFP CDG:<AG, EB69DL<6 D45BFG 

80 �:? 

4. �OK<E?<F9 D45BFG, >BFBDGR A9B5IB8<@B CDB<;69EF<, KFB5O 6O>4K4FP 

6B8G <; >BF?4, <@9RM97B HBD@G CB?GL4D4 E D48<GEB@ R=1 @. 

5. �OK<E?<F9 E<?G 846?9A<S 6B8O A4 69DF<>4?PAGR EF9AG, <@9RMGR 

HBD@G D46AB5B>B= FD4C9J<<. �9DIA99 BEAB64A<9 FD4C9J<<, 

EB6C484RM99 E GDB6A9@ 6B8O, D46AB 4,5 @, 4 A<:A99 BEAB64A<9 D46AB   

3 @; 6OEBF4 EF9AO 2 @. 

 

�>=B@>;P=O5 2>?@>AO: 
1. 'FB F4>B9 >D<6B?<A9=A4S FD4C9J<S? 

2. #B >4>B= HBD@G?9 6OK<E?S9FES C?BM48P >D<6B?<A9=AB= FD4C9J<<? 
3. 'FB A4;O649FES BCD989?9AAO@ <AF97D4?B@? 

4. �4>B6 79B@9FD<K9E><= E@OE? BCD989?9AAB7B <AF97D4?4? 

5. � K9@ ;4>?RK49FES HBD@G?4 ;4@9AO C9D9@9AAB= <AF97D<DB64A<S 6 
BCD989?9AAB@ <AF97D4?9? 

 

 

#@0:B8G5A:>5 70=OB85 № 5 

&5<0: «�OK<E?9A<9 D45BFO, EBBF69FEF6GRM9= E@9M9A<R CBDLAS, 
EB89D:4M97BES 6AGFD< J<?<A8D4 A4EBE4, CD< CB@BM< 8<HH9D9AJ<4?PAB7B 
GD46A9A<S». 
 

&5;P: A4GK<FPES D9L4FP 8<HH9D9AJ<4?PAO9 GD46A9A<S C9D6B7B < 6FBDB7B 
CBDS8>4 E D4;89?9AAO@< < D4;89?SRM<@<ES C9D9@9AAO@<; ;484K<, 
CD<6B8SM<9 > 8<HH9D9AJ<4?PAO@ GD46A9A<S@. 
 

"1>@C4>20=85: <AEFDG>J<BAA4S >4DF4, F45?<J4 <AF97D4?B6, F45?<J4 
CDB<;6B8AOI. 
 

#>@O4>: 2O?>;=5=8O 7040=89: 



1. �OCB?A<FP ;484A<S. 
4. "F69F<FP A4 >BAFDB?PAO9 6BCDBEO. 
5. %89?4FP 6O6B8.  

 

�040=8O 
1. !4=F< B5M99 D9L9A<9 8<HH9D9AJ<4?PAOI GD46A9A<=:  

4) I(1+ G2) þý = Gþþ; 
5) (1+y2)dx-:ýdy=0. 

2. !4=F< K4EFAB9 D9L9A<9 8<HH9D9AJ<4?PAB7B GD46A9A<S, 
G8B6?9F6BDSRM99 G>4;4AAO@ A4K4?PAO@ GE?B6<S@: 

4) (I2+1) þþ = IGþý;   G = 2 CD< I = :3; 

5) ĂýāĀĀ2ý āĀĀþ = ýāāý Āÿÿþ þþ;   þ = �  ?@и ý = �/3. 

3. � J<?<A8D<K9E>B@ EBEG89 B5Nё@4 v0=0,2 @3 ;4>?RK9A 4F@BEH9DAO= 
6B;8GI CD< ABD@4?PAB@ 846?9A<< P0=101325 �/@2. �B;8GI E:<@49FES 
CBDLA9@ 8B B5Nё@4 0,05 @3. �4>4S D45BF4 CDB<;6B8<FES CD< QFB@, 9E?< 
F9@C9D4FGD4 6B;8GI4 CB889D:<649FES CBEFBSAAB=? 

 

�>=B@>;P=O5 2>?@>AO: 
1. �4><9 GD46A9A<S A4;O64RFES 8<HH9D9AJ<4?PAO@<? 
2. 'FB A4;O649FES D9L9A<9@ 8<HH9D9AJ<4?PAB7B GD46A9A<S? 
3. 'FB A4;O649FES CBDS8>B@ 8<HH9D9AJ<4?PAB7B GD46A9A<S? 
4. �4>B6 4?7BD<F@ D9L9A<S 8<HH9D9AJ<4?PAOI GD46A9A<= E 
D4;89?SRM<@<ES C9D9@9AAO@<? 

 

 

#@0:B8G5A:>5 70=OB85 № 6 

&5<0: «$9L9A<9 CDBH9EE<BA4?PAOI ;484K A4 6OK<E?9A<9 <;BF9D@<K9E>B7B 
D4EL<D9A<S 74;4 CB ED98EF64@ 8<HH9D9AJ<4?PAOI GD46A9A<=». 
 

&5;P: A4GK<FPES D9L4FP B8ABDB8AO9 GD46A9A<S C9D6B7B CBDS8>4; ?<A9=AO9 
B8ABDB8AO9 GD46A9A<S 6FBDB7B CBDS8>4 E CBEFBSAAO@< >BQHH<J<9AF4@<; 
;484K<, CD<6B8SM<9 > 8<HH9D9AJ<4?PAO@ GD46A9A<S@. 
 

"1>@C4>20=85: F45?<J4 <AF97D4?B6, F45?<J4 CDB<;6B8AOI, <AEFDG>J<BAA4S 
>4DF4. 
 

#>@O4>: 2O?>;=5=8O 7040=89: 
1. �OCB?A<FP ;484A<S. 



2. "F69F<FP A4 >BAFDB?PAO9 6BCDBEO. 
3. %89?4FP 6O6B8. 

�040=8O 
1. $9L<FP 8<HH9D9AJ<4?PAO9 GD46A9A<S C9D6B7B CBDS8>4: 

4) ĂþĂý 2 2þý+1 = (ý + 1)3; 

5) ýĀĀýþþ + þĀÿÿýþý = þý; 

6) ĂþĂý 2 3þý = ÿýý3, 9E?< y=0 CD< I=0. 

2. !4=F< D9L9A<S ?<A9=AOI B8ABDB8AOI 8<HH9D9AJ<4?PAOI GD46A9A<= 

6FBDB7B CBDS8>4 E CBEFBSAAO@< >BQHH<J<9AF4@<: 

4) þ77 + 8þ7 + 16þ = 0; 

5) þ77 2 6þ7 + 25þ = 0; 

6) þ77 + 3þ7 + 2þ = 0, 9E?< G = 21,   G7 = 3 CD< I = 0. 

3. � J<?<A8D9 E CB86<:AO@ CBDLA9@ ;4>?RK9A 4;BF. �4; D4EL<DS9FES 

EA4K4?4 48<454F<K9E>< BF B5N9@4 V1=1·1023 @3 8B B5N9@4 

V2=3·1023 @3, CBFB@ <;B54D<K9E>< BF B5N9@4 V2 8B B5N9@4 

V3=5·1023 @3, CBFB@ <;BF9D@<K9E>< BF V3 8B V4=7·1023 @3. !4K4?PA4S 

F9@C9D4FGD4 74;4  "1=290 К; A4K4?PAB9 846?9A<9  1=6,5·105 �4. 

"CD989?<FP CB?AGR D45BFG, EB69DL9AAGR 74;B@. 
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