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I #4ECBDF HBA8B6 BJ9ABKAOI ED98EF6 
(BA8 BJ9ABKAOI ED98EF6 (("%) CD98A4;A4K9A 8?S CDB69D>< D9;G?PF4FB6 BE6B9A<S 

8<EJ<C?<AO 1?9@9AFO 6OEL9= @4F9@4F<><, 6IB8SM9= 6 EBEF46 CDB7D4@@O CB87BFB6>< 
EC9J<4?<EFB6 ED98A97B ;69A4 CB EC9J<4?PABEF< �AHBD@4J<BAAO9 E<EF9@O < 
CDB7D4@@<DB64A<9. $45BF4 B5GK4RM<IES 6B 6;4<@B89=EF6<< E CD9CB8464F9?9@ 52, A4 
E4@BEFBSF9?PAGR D45BFG 14. 

2. "5N9>FO BJ9A<64A<S – D9;G?PF4FO BE6B9A<S 8<EJ<C?<AO 

("% CB;6B?S9F BJ9A<FP E?98GRM<9 D9;G?PF4FO BE6B9A<S 8<EJ<C?<AO 1?9@9AFO 
6OEL9= @4F9@4F<>< 6 EBBF69FEF6<< E (�"% EC9J<4?PABEF< �AHBD@4J<BAAO9 E<EF9@O < 

CDB7D4@@<DB64A<9 < D45BK9= CDB7D4@@B= 8<EJ<C?<AO 1?9@9AFO 6OEL9= @4F9@4F<><:  
G@9A<S: 

- D4ECB;A464FP ;484KG </<?< CDB5?9@G 6 CDBH9EE<BA4?PAB@ </<?< EBJ<4?PAB@ 
>BAF9>EF9; 

- 4A4?<;<DB64FP ;484KG </<?< CDB5?9@G < 6O89?SFP 9ё EBEF46AO9 K4EF<;  
- BCD989?SFP QF4CO D9L9A<S ;484K<; 
- 6OS6?SFP < QHH9>F<6AB <E>4FP <AHBD@4J<R, A9B5IB8<@GR 8?S D9L9A<S ;484K< 

</<?< CDB5?9@O; 
- EBEF46<FP C?4A 89=EF6<S; BCD989?<FP A9B5IB8<@O9 D9EGDEO;  
- 6?489FP 4>FG4?PAO@< @9FB84@< D45BFO 6 CDBH9EE<BA4?PAB= < E@9:AOI EH9D4I;  
- D94?<;B64FP EBEF46?9AAO= C?4A;  
- BJ9A<64FP D9;G?PF4F < CBE?98EF6<S E6B<I 89=EF6<= (E4@BEFBSF9?PAB <?< E 

CB@BMPR A4EF46A<>4) 
- BCD989?SFP ;484K< 8?S CB<E>4 <AHBD@4J<<; BCD989?SFP A9B5IB8<@O9 <EFBKA<>< 

<AHBD@4J<<; C?4A<DB64FP CDBJ9EE CB<E>4; 
- EFDG>FGD<DB64FP CB?GK49@GR <AHBD@4J<R;  
- 6O89?SFP A4<5B?99 ;A4K<@B9 6 C9D9KA9 <AHBD@4J<<; BJ9A<64FP CD4>F<K9E>GR 

;A4K<@BEFP D9;G?PF4FB6 CB<E>4; BHBD@?SFP D9;G?PF4FO CB<E>4. 
 

;A4A<S: 
- 4>FG4?PAO= CDBH9EE<BA4?PAO= < EBJ<4?PAO= >BAF9>EF, 6 >BFBDB@ CD<IB8<FES 

D45BF4FP < :<FP; 
- BEAB6AO9 <EFBKA<>< <AHBD@4J<< < D9EGDEO 8?S D9L9A<S ;484K < CDB5?9@ 6 

CDBH9EE<BA4?PAB@ </<?< EBJ<4?PAB@ >BAF9>EF9; 
- 4?7BD<F@O 6OCB?A9A<S D45BF 6 CDBH9EE<BA4?PAB= < E@9:AOI B5?4EFSI;  
- @9FB8O D45BFO 6 CDBH9EE<BA4?PAB= < E@9:AOI EH9D4I;  
- EFDG>FGDG C?4A4 8?S D9L9A<S ;484K; 
- CBDS8B> BJ9A>< D9;G?PF4FB6 D9L9A<S ;484K CDBH9EE<BA4?PAB= 89SF9?PABEF< 

- AB@9A>?4FGDO <AHBD@4J<BAAOI <EFBKA<>B6, CD<@9AS9@OI 6 CDBH9EE<BA4?PAB= 
89SF9?PABEF<;  

- CD<9@O EFDG>FGD<DB64A<S <AHBD@4J<<; 
 - HBD@4F BHBD@?9A<S D9;G?PF4FB6 CB<E>4 <AHBD@4J<<. 
 

�OL9C9D9K<E?9AAO9 G@9A<S, ;A4A<S A4CD46?9AO A4 HBD@<DB64A<9 G B5GK4RM<IES 
E?98GRM<I B5M<I >B@C9F9AJ<=:  

"� 01. �O5<D4FP ECBEB5O D9L9A<S ;484K CDBH9EE<BA4?PAB= 89SF9?PABEF< CD<@9A<F9?PAB 
> D4;?<KAO@ >BAF9>EF4@; 
"� 02. "EGM9EF6?SFP CB<E>, 4A4?<; < <AF9DCD9F4J<R <AHBD@4J<<, A9B5IB8<@B= 8?S 
6OCB?A9A<S ;484K CDBH9EE<BA4?PAB= 89SF9?PABEF<. 
 

3 (BD@O >BAFDB?S < BJ9A>< D9;G?PF4FB6 BE6B9A<S 8<EJ<C?<AO 

�BAFDB?P < BJ9A>4 D9;G?PF4FB6 BE6B9A<S – QFB 6OS6?9A<9, <;@9D9A<9 < BJ9A<64A<9 
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;A4A<=, G@9A<= < HBD@<DGRM<IES B5M<I >B@C9F9AJ<= 6 D4@>4I BE6B9A<S 8<EJ<C?<AO.  
� EBBF69FEF6<< E GK95AO@ C?4AB@ EC9J<4?PABEF< 09.02.07 �AHBD@4J<BAAO9 

E<EF9@O < CDB7D4@@<DB64A<9 < D45BK9= CDB7D4@@B= 8<EJ<C?<AO 1?9@9AFO 6OEL9= 
@4F9@4F<>< CD98GE@4FD<649FES F9>GM<= < CDB@9:GFBKAO= >BAFDB?P D9;G?PF4FB6 
BE6B9A<S. 

3.1 (BD@O F9>GM97B >BAFDB?S  
&9>GM<= >BAFDB?P GEC9649@BEF< CD98EF46?S9F EB5B= CDB69D>G GE6B9A<S GK95AB7B 

@4F9D<4?4, D97G?SDAB BEGM9EF6?S9@GR A4 CDBFS:9A<< >GDE4 B5GK9A<S. 
&9>GM<= >BAFDB?P D9;G?PF4FB6 BE6B9A<S 8<EJ<C?<AO 6 EBBF69FEF6<< E D45BK9= 

CDB7D4@@B= 8<EJ<C?<AO CDB<EIB8<F CD< <ECB?P;B64A<< E?98GRM<I B5S;4F9?PAOI HBD@ 
>BAFDB?S: 

- CDB69D>4 6OCB?A9A<S >BAFDB?PAOI D45BF. 
- CDB69D>4 6OCB?A9A<S CD4>F<K9E><I D45BF. 
- CDB69D>4 6OCB?A9A<S E4@BEFBSF9?PAOI D45BF. 
 

�B 6D9@S CDB6989A<S GK95AOI ;4ASF<= 8BCB?A<F9?PAB <ECB?P;GRFES E?98GRM<9 
HBD@O F9>GM97B >BAFDB?S – GEFAO= BCDBE, D9L9A<9 ;484K. 

 

&9@4F<>4 GEFAB7B BCDBE4 
 

1. "C9D4J<< A48 @4FD<J4@<. 
2. %C9J<H<K9E><9 E6B=EF64 BC9D4J<= A48 @4FD<J4@<. 
3. &D4AECBDF<DB64A<9 @4FD<J. %6B=EF64 BC9D4J<< FD4AECBDF<DB64A<S. 
4. "CD989?<F9?<. %6B=EF64 BCD989?<F9?9=. 
5. &9BD9@4 �4C?4E4. 
6. !9B5IB8<@B9 < 8BEF4FBKAB9 GE?B6<9 EGM9EF6B64A<S B5D4FAB= @4FD<JO. 
7. �?7BD<F@ CBEFDB9A<S B5D4FAB= @4FD<JO. 
8. �8<AEF69AABEFP B5D4FAB= @4FD<JO. 
10. $4A7 @4FD<JO. 
11. &9BD9@4 �DBA9>9D4-�4C9??<. 
12.  9FB8 �4GEE4. 
13.  B89?P �9BAFP964. 
14. '<E?B64S HGA>J<S K<E?B6B7B 4D7G@9AF4. #D<@9DO. �D4H<> HGA>J<<. �D4H<> 

B5D4FAB= HGA>J<<. 
15. %CBEB5O ;484A<S HGA>J<=. �D<H@9F<K9E><9 BC9D4J<< A48 HGA>J<S@<. 
16. "7D4A<K9AAO9 < A9B7D4A<K9AAO9 HGA>J<<. �9B@9FD<K9E>B9 <EFB?>B64A<9. �D4A< 

HGA>J<<. #D<@9DO. 
17.  BABFBAAO9 HGA>J<<. �GEBKAB-@BABFBAAO9 HGA>J<<. �9B@9FD<K9E>B9 

<EFB?>B64A<9. #D<@9DO. 
18. '9FAO9 < A9K9FAO9 HGA>J<<. &9BD9@O B A<I. #D<@9DO. 
19. #9D<B8<K9E><9 HGA>J<<. &9BD9@O. #D<@9DO. 
20. 1?9@9AF4DAO9 HGA>J<<, <I >?4EE<H<>4J<S. 
21. "CD989?9A<9 CD989?4 HGA>J<< CB �BL<. �9B@9FD<K9E><= E@OE?. &9BD9@4 B 

98<AEF69AABEF< CD989?4.  
22. "CD989?9A<9 CD989?4 HGA>J<< CB �9=A9, 97B Q>6<64?9AFABEFP BCD989?9A<R 

CD989?4 CB �BL<. 
23. �B>4?PAO9 E6B=EF64 HGA>J<=, <@9RM<I >BA9KAO= CD989?. 
24. �9E>BA9KAB @4?O9 HGA>J<< (5.@.H.). &9BD9@O B 5.@.H. 
25. �9E>BA9KAB 5B?PL<9 HGA>J<< (5.5.H.). %6S;P @9:8G 5.5.H. < 5.@.H. %6S;P @9:8G 

5.5.H. < A9B7D4A<K9AAO@< HGA>J<S@<. 
26. %D46A9A<9 5.@.H. �D<F9D<= Q>6<64?9AFABEF< 5.@.H. &9BD9@4 B ;4@9A9 

Q>6<64?9AFAOI 5.@.H. &9BD9@4 B5 Q>6<64?9AFABEF< EG@@O 5.@.H. 
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27. #9D6O= ;4@9K4F9?PAO= CD989?. 
28. '4EF<KAO9 CD989?O HGA>J<<. "8ABEFBDBAA<9 CD989?O. &9BD9@4 B K4EF<KAOI 

CD989?4I < 99 E?98EF6<S. 
29. &9BD9@4 B CD989?9 @BABFBAAB= HGA>J<<. &9BD9@4 �9=9DLFD4EE4 B EIB8<@BEF<  

CBE?98B64F9?PABEF<. 
30. �FBDB= ;4@9K4F9?PAO= CD989?. %?98EF6<S. 
31. "5D4FA4S HGA>J<S. &9BD9@4 B EGM9EF6B64A<< A9CD9DO6AB=  B5D4FAB= HGA>J<<. 
32. %F9C9AA4S HGA>J<S E A4FGD4?PAO@ CB>4;4F9?9@. %6B=EF64. %F9C9AA4S HGA>J<S E 

J9?O@ BFD<J4F9?PAO@ CB>4;4F9?9@. %6B=EF64. 
33. #B>4;4F9?PA4S HGA>J<S A4 @AB:9EF69 89=EF6<F9?PAOI K<E9?. %6B=EF64.  
34. �B74D<H@<K9E>4S HGA>J<S < 99 E6B=EF64.  
35. %F9C9AA4S HGA>J<S E 89=EF6<F9?PAO@ CB>4;4F9?9@. %6B=EF64. 
36. &D<7BAB@9FD<K9E><9 HGA>J<< xy siný  < xy cosý . %6B=EF64. 
37. &D<7BAB@9FD<K9E><9 HGA>J<< xtgy ý  < xctgy ý . %6B=EF64. 
38. "5D4FAO9 FD<7BAB@9FD<K9E><9 HGA>J<< xy arcsiný  < xy arccosý . %6B=EF64. 
39. "5D4FAO9 FD<7BAB@9FD<K9E><9 HGA>J<< xarctgy ý  < xarcctgy ý . %6B=EF64. 
40. #BASF<9 8<HH9D9AJ<DG9@BEF< HGA>J<<. #DB<;6B8A4S < 8<HH9D9AJ<4?. 

�9B@9FD<K9E><= < @9I4A<K9E><= E@OE? CDB<;6B8AB=. &9BD9@O B CDB<;6B8AB= EG@@O, 
CDB<;6989A<S < K4EFAB7B. 
41. #DB<;6B8A4S < 8<HH9D9AJ<4? B5D4FAB= < E?B:AB= HGA>J<=. �A64D<4AFABEFP 

HBD@O C9D6B7B 8<HH9D9AJ<4?4. 
42. #4D4@9FD<K9E>< ;484AAO9 >D<6O9 < HGA>J<<, <I 8<HH9D9AJ<DB64A<9. 
43. #DB<;6B8AO9 < 8<HH9D9AJ<4?O 6OEL<I CBDS8>B6. 
44. �B;D4EF4A<9 (G5O64A<9) HGA>J<< 6 FBK>9. �B>4?PAO= Q>EFD9@G@.  
45. !9B5IB8<@B9 GE?B6<9 ?B>4?PAB7B Q>EFD9@G@4 8<HH9D9AJ<DG9@B= 6 84AAB= FBK>9 

HGA>J<<. 
46. &9BD9@4 $B??S. &9BD9@4 �47D4A:4. %?98EF6<S <; F9BD9@O �47D4A:4 (CBEFBSAEF6B 

HGA>J<<, <@9RM9= A4 <AF9D64?9 D46AGR AG?R CDB<;6B8AGR, GE?B6<S @BABFBAABEF< 
HGA>J<< A4 <AF9D64?9, BFEGFEF6<9 D4;DO6B6 C9D6B7B DB84 < GEFD4A<@OI D4;DO6B6 G 
CDB<;6B8AB=).  
47. "5B5M9AA4S HBD@G?4 >BA9KAOI CD<D4M9A<= (F9BD9@4 �BL<). 
48. $4E>DOF<9 A9BCD989?9AABEF9= (CD46<?4 �BC<F4?S). 
49. #D<;A4>< @BABFBAABEF< HGA>J<<. "FOE>4A<9 EF4J<BA4DAOI FBK9>. #9D6B9 

8BEF4FBKAB9 GE?B6<9 Q>EFD9@G@4. �FBDB9 8BEF4FBKAB9 GE?B6<9 Q>EFD9@G@4.  
50. �OCG>?BEFP 7D4H<>4 HGA>J<<. &BK>< C9D97<54. !9B5IB8<@B9 GE?B6<9 C9D97<54. 

#9D6B9 8BEF4FBKAB9 GE?B6<9 C9D97<54. �FBDB9 8BEF4FBKAB9 GE?B6<9 C9D97<54.  
51. �E<@CFBFO 7D4H<>4 HGA>J<<. #BEFDB9A<9 7D4H<>4 HGA>J<<. "FOE>4A<9 

@4>E<@4?PAB7B < @<A<@4?PAB7B ;A4K9A<= HGA>J<<, BCD989?9AAB= E97@9AF9. 
52. #BASF<9 C9D6BB5D4;AB= HGA>J<<. !9BCD989?9AAO= <AF97D4?. "EAB6AO9 E6B=EF64 

A9BCD989?9AAB7B <AF97D4?4.  
53. �AF97D<DB64A<9 @9FB8B@ ;4@9AB= C9D9@9AAB=. 
54. �AF97D<DB64A<9 CB K4EFS@. 
55. (BD@G?4 !PRFBA4 – �9=5A<J4. 
56. �AF97D<DB64A<9 CB K4EFS@ < ;4@9A4 C9D9@9AAB= 6 BCD989?9AAB@ <AF97D4?9. 

 

�OCB?A9A<9 < ;4M<F4 CD4>F<K9E><I D45BF. #D4>F<K9E><9  D45BFO CDB6B8SFES E 
J9?PR GE6B9A<S < ;4>D9C?9A<S CD4>F<K9E><I G@9A<= < ;A4A<=, B6?489A<S B5M<@< 
>B@C9F9AJ<S@<. � IB89 CD4>F<K9E>B= D45BFO EFG89AFO CD<B5D9F4RF G@9A<S, 
CD98GE@BFD9AAO9 D45BK9= CDB7D4@@B= 8<EJ<C?<AO, GK4FES <ECB?P;B64FP HBD@G?O, < 
CD<@9ASFP D4;?<KAO9 @9FB8O 6OK<E?9A<=, 4A4?<;<DB64FP CB?GK9AAO9 D9;G?PF4FO < 
89?4FP 6O6B8O, BC<D4SEP A4 F9BD9F<K9E><9 ;A4A<S.  
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%C<EB> CD4>F<K9E><I D45BF: 
$4;89? 1. Э?9@9AFO ?<A9=AB= < 69>FBDAB= 4?795DO 

#D4>F<K9E>4S D45BF4 № 1. «�9=EF6<S A48 @4FD<J4@<. �OK<E?9A<9 
BCD989?<F9?S. $4EK9F @<ABD4  
�484A<9 1 

  
�484A<9 2. 

 
�484A<9 3 

  
 

�484A<9 4       

 �*�=?,       �*�=? 

�484A<9 5 �4AO 869 @4FD<JO  � (2 4 33 6 24 5 3),   �  (22 2 37 5 13 4 3). "CD989?<F9 1) EG@@G 
QF<I @4FD<J;  2) D4;ABEFP @4FD<J �-�;  3) CDB<;6989A<9 @4FD<J �*�;   4) A4=8<F9 ;A4K9A<9 
2�+4� 

�484A<9 6. !4=8<F9 EG@@G @4FD<J � < �  

  �= (23 5 64 27 43 4 23)     � =( 0 10 2323 26 21134 21 6 ) 

�484A<9 7. !4=8<F9 CDB<;6989A<9 @4FD<J  

�=(25 23 52 24 06 22 8)       �=( 6 4 725 7 20 26 2) 

�484A<9 8. !4=8<F9 CDB<;6989A<9 @4FD<JO � A4 7, 9E?< �=(25 23 52 24 06 22 8)        
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�484A<9 9. '9@G D469A @<ABD Q?9@9AF4 �23 @4FD<JO ý = ( 2 1 322 0 221 24 3) ? 

�OK<E?9A<9 BCD989?<F9?S. $4EK9F @<ABD4 
 

1. '9@G D46AB 4?795D4<K9E>B9 8BCB?A9A<9 Q?9@9AF4 �31 @4FD<JO  ý = (21 3 52 26 213 24 22) ? 

 

2. �OK<E?<FP BCD989?<F9?P @4FD<JO ý = (3 224 21). 

3  �OK<E?<FP BCD989?<F9?P @4FD<JO ý = ( 2 2324 23). 

4  �OK<E?<FP BCD989?<F9?P @4FD<JO ý = (21 253 26). 

5. �OK<E?<FP BCD989?<F9?P @4FD<JO ý = (23 224 3 ). 

6.% CB@BMPR CD46<?4 FD9G7B?PA<>B6 (CD46<?4 %4DDRE4) 6OK<E?<F9 BCD989?<F9?< @4FD<J 

� =(3 4 258 7 222 21 8 )   �= (26 1/2 78 7 3/22 21 3 ),  

�) "CD989?<F9 BCD989?<F9?P @4FD<JO (�+�) 

�) "CD989?<F9 BCD989?<F9?P @4FD<JO 5� 

7."CD989?<F9 BCD989?<F9?P @4FD<J 

  �= (23 5 64 27 43 4 23)     � =( 0 10 2323 26 21134 21 6 )    %=(25 23 52 24 06 22 8)     ) =( 6 4 725 7 20 26 2) 

8.!4=8<F9 BCD989?<F9?P 3�+4�+2%+), (BC<D4SEP A4 84AAO9 6 7 ;484A<<). 
 

 

#D4>F<K9E>4S D45BF4 № 2 «�OK<E?9A<9 B5D4FAB= @4FD<JO» 
1. !4=8<F9 B5D4FAGR @4FD<JG @4FD<J9 �=(1 22 4) 

2. !4=8<F9 B5D4FAGR @4FD<JG @4FD<J9 %=(5 7 35 3 60 21 3) 

3. !4=8<F9 @4FD<JG, B5D4FAGR 84AAB= �=( 2 4 53 21 224 1 1),  8?S QFB7B A4=8<F9 
BCD989?<F9?P @4FD<JO, EBEF46PF9 EBR;AGR @4FD<JG. 

4. !4=8<F9 B5D4FAGR @4FD<JG 8?S @4FD<JO �= (1 0 30 2 11 1 0) 

5. !4=8<F9 B5D4FAGR @4FD<JG 8?S @4FD<JO % = ( 2 21 41 0 2223 5 8 ) 

 

 

$4;89? 2. %<EF9@O ?<A9=AOI GD46A9A<=. 
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#D4>F<K9E>4S D45BF4 № 3 «$9L9A<9 @9FB8B@ �D4@9D4 E<EF9@O ?<A9=AOI GD46A9A<=» 
1. $еH<тP %ЛАУ <етодо< КD4<еD4  {2ý1 2 3ý2 = 0ý1 + 2ý2 = 8         2) { ý 2 þ = 252ý + þ = 27 

3) {3ý + 2þ 2 5ÿ = 212ý 2 þ + 3ÿ = 13ý + 2þ 2 ÿ = 9      4) 

2þ + ÿ + ý = 212ÿ 2 þ + 3ý = 2122ý + 3ÿ + 2þ = 5 

#D4>F<K9E>4S D45BF4 № 4. «$9L9A<9 @4FD<KAO= @9FB8 E<EF9@O ?<A9=AOI GD46A9A<=» 
 

1. % по<оIPю о5D4т=о= <4тD<FO =4=д<те DеHе=<е E<Eте<O л<=е==OE уD46=е=<=  {3ý1 2 2ý2 = 562ý1 + 3ý2 = 2 

2. Н4=д<те DеHе=<е E<Eте<O л<=е==OE 4л7е5D4<GеEк<E уD46=е=<=  E по<оIPю о5D4т=о= 

<4тD<FO { 2þ + ÿ + ý = 212ÿ 2 þ + 3ý = 2122ý + 3ÿ + 2þ = 5 

3. Н4=д<те DеHе=<е E<Eте<O   { 3ý + 2þ 2 ÿ = 42ý 2 þ + 5ÿ = 23ý + 7þ 2 ÿ = 5  

#D4>F<K9E>4S D45BF4 № 5 «$9L9A<9 E<EF9@ ?<A9=AOI GD46A9A<= @9FB8B@ �4GEE4» 
1. $9L<FP E<EF9@G {2ý1 2 3ý2 = 0ý1 + 2ý2 = 8  

2. �4A4 E<EF9@4 ?<A9=AOI GD46A9A<= { ý1 2 2ý2 + 3ý3 + 4ý4 = 02ý1 2 3ý3 + 4ý4 = 23ý1 + 6ý2 + 7ý3 + 2ý4 = 3.  

%BEF46PF9 D4EL<D9AAGR @4FD<JG E<EF9@O. 

3.$9L<F9 @9FB8B@ �4GEE4 E<EF9@G GD46A9A<= { ý 2 þ = 252ý + þ = 27 

4. $9L<F9 @9FB8B@ �4GEE4 E<EF9@G GD46A9A<= {3ý + 2þ 2 5ÿ = 212ý 2 þ + 3ÿ = 13ý + 2þ 2 ÿ = 9  

 

$4;89? 3. &9BD<S CD989?B6  
#D4>F<K9E>4S D45BF4 № 6 «#9D6O= < 6FBDB= ;4@9K4F9?PAO9 CD989?O» 

 

1. '9@G D469A CD989? limý→0 sinýý  ? 

2. '9@G D469A CD989? limý→2 3ý212ý+5 ? 

3. '9@G D469A CD989? limý→0 √1+7ý21ý  ? 

4. '9@G D469A CD989? limý→∞ (1 + 2ý)ý: 

5. '9@G D469A CD989? limý→∞ (1 + 3ý)ý: 

6. '9@G D469A CD989? limý→∞ (1 + 12ý)ý: 

7. '9@G D469A CD989? limý→∞ (1 + 13ý)ý: 

 

#D4>F<K9E>4S D45BF4 № 7 «#D<9@O 8?S D4E>DOF<S A9BCD989?9AABEF9=.  #D<AJ<C 
;4@9AO Q>6<64?9AFAO@<» 



8 
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$4;?B:9A<9 Q?9@9AF4DAOI HGA>J<= 6 DS8 &9=?BD4 
( 4>?BD9A4) 

 

 

 



10 

 

 
 

 



11 

 

 
�484A<9 1. !4=8<F9 CD989? 

$9L9A<9. 
�;  F45?<JO Q>6<64?9AFAOI HGA>J<= <@99@:   

 
П>E:>;P:G 8EI>4=4S HG=:J8S S6;S5FES 4D>5PR 8 :4644S 87 QF8I HG=:J89 6I>48F 6 
=55 6 6845 <=>68F5;S 6 K8E;8F5;5 8;8 7=4<5=4F5;5, F> 74<5=8< 8I =4 
Q:6864;5=F=O5. 

 
�484A<9 2. 

 
$9L9A<9.  

 
�484A<9 3.  �OK<E?<FP CD989?, <ECB?P;GS D4;?B:9A<9 6 DS8 &9=?BD4. 

$9L9A<9. 
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$4E>?48O649@ E FBKABEFPR 8B >648D4F<KAOI K?9AB6: 

 

 
$4;89? 4. �<HH9D9AJ<4?PAB9 < <AF97D4?PAO9  <EK<E?9A<9. 
#D4>F<K9E>4S D45BF4 № 8 «#D46<?4 A4IB:89A<S CDB<;6B8AB= 8?S EG@@O, CDB<;6989A<S, 
K4EFAB7B HGA>J<=» 
 

1. .13
2 ý xxy  [y′ = 6x + 1.] 

2. .6
23

xxy ý  [y′ = 18x
2

 + 2x.] 

3. .
6

2
25 

ý
xx

y  ú
û

ù
ú
û

ù 
ý .

6

25
'

4
xx

y  

4. .1
3

2
2

4 ý
x

xy   .
3

2
8'

3
xxy ý  

5. .4346 2

5

2

7

ý xxxy  ú
û

ù
ú
û

ù
ý .31021' 2

3

2

5

xxy  

6. .
1

3 3

x
xxy ý  

ú
ú
û

ù

ú
ú
û

ù
ý .

1

3

1

2

3
'

23 2 xxx
y  

7. .72
3 2 ý xxy  

ú
û

ù
ú
û

ù
ý .

11

3

2
'

3 xx
y  

8. ø ùø ù.2141
23

xxy ý  [y′ = 4x (1 + 3x +10x
3
).] 

9. ø ùø ù.2312 ý xxxy  [y′ = 2 (9x
2

 + x – 1).] 

 

 

#D4>F<K9E>4S D45BF4 № 9 «#DB<;6B8A4S 
E?B:AB= HGA>J<<. �OK<E?9A<9 6FBDB= 
CDB<;6B8AB= HGA>J<=» 

1. ø ùø ù.3612
2 ý xxxy                                              

[y′ = 6x
2 –26x + 12.]                        

 

2. .
1

1

x

x
y




ý  

ø ù ú
û

ù
ú
û

ù


ý .

1

2
'

2
x

y  

3. .
1

2
2

4

x

x
y


ý  ø ù

ø ù ú
ú
û

ù

ú
ú
û

ù




ý .

1

24
'

22

23

x

xx
y  
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4. .
1

2

3

x

x
y


ý  ø ù

ø ù ú
ú
û

ù

ú
ú
û

ù




ý .

1

3
'

22

22

x

xx
y  

5. 
ø ù

.
3

4
2




ý
x

x
y  

ø ùø ù
ø ù ú

û

ù
ú
û

ù




ý .
3

42
'

2
x

xx
y  

6. . .
1

1
3

÷
ø
ö

÷
ø
ö



ý
x

x
y  

ø ù
ø ù ú

û

ù
ú
û

ù




ý .
1

1
6'

4

2

x

x
y  

7. .
2

1
2

3




ý
xx

x
y  

ø ù ú
ú
û

ù

ú
ú
û

ù




ý .

2

1262
'

22

234

xx

xxxx
y  

8. ø ù .32
32 ý xy  ø ù .3212'

22 ý xxy  

 

 

#D4>F<K9E>4S D45BF4 № 10 «�OK<E?9A<9 A9BCD989?9AAOI <AF97D4?B6.» 
 

1.  .
2
dxx  13.  .dxx  

2.  .
x

dx
 14.  .

3 x

dx
 

3.  .
5 x

dx
 15. ø ù  .135

23
dxxxx  

4. ø ù  .3
32
dxx  16. ø ùø ù  .13

2
dxxx  

5. 


.
45

2

dx
x

xx
 17. 

ø ù



.

1
3

dx
x

x
 

6. ø ù  .53 dxxxx  18. 


.
1

3
dx

x

x
 

7. 
ø ù



.

1
2

dx
x

x
 19.  ÷

ø
ö

÷
ø
ö  .

1
1

2
dxx

x
 

8.  
.dxe

x
 20. ø ù 

.
2

dxee
xx

 

9. ø ù 
.

2

dxee
xx  

21.  ÷÷
ø

ö
÷÷
ø

ö
 .

1
2

dx
x

x  

10. ø ù ø ù ø ù  .31211 dxxxx  22. 


.
1

2
x

xdx
 

11.  
.

2
2

x

dx
 23. 


.

3
2

x

dx
 

12.  .8sin dxx  24.  .2 dx
x

 

 

 

#D4>F<K9E>4S D45BF4 № 11 

«�OK<E?9A<9 BCD989?9AAB7B <AF97D4?4 
@9FB84@< ;4@9AO < <AF97D<DB64A<S CB 
K4EFS@» 
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1. 


.
3

2
x

dx
 14.  .

7sin
2

x

dx
 

2.  
.

9
2

x

dx
 15.  .4cos dxx  

3.  .
3cos

2
x

dx
 16. ø ù  .cossin1 dxxx  

4.  
.

53
dxe

x
 17.   .32

2
dx

xx
 

5.   .1dxx  18.   .31 dxx  

6. ø ù .1
42
dxxx   19. 

ø ù 
.

2
3

x

dx
 

7.  
.

2
2

x

xdx
 20.   .1

2
dxxx  

8.  ÷
ø
ö

÷
ø
ö  .

1
1

2

7

x

dx

x
 21.  

.
3x

dx
 

9.  
.

1
2

2

x

dxx
 22.  

.
1

2

dx
x

x
 

10.  
.

1
2

4

x

dxx
 23. .

5
35

3
dx

x

x
x ÷÷

ø

ö
÷÷
ø

ö




 

11.  
.

32 x

dx
 24. 

ø ù



.

ln1
2

x

dxx
 

12.  .
x

dxe
x

 25. 


.
1

x

x

e

dxe
 

13.  
.

1
2 x

x

e

dxe
 26.  .

ln
dx

x

x
 

 

#D4>F<K9E>4S D45BF4 № 12 «$4EK9F BCD989?ёAAOI <AF97D4?B6 CB HBD@G?9 !PRFBA4-
�9=5A<J4» 

1. !4=F< C?BM48P H<7GDO, B7D4A<K9AAB= ;484AAO@< ?<A<S@<: 0,183
2 ýý yxxy . 

2. !4=F< C?BM48P >D<6B?<A9=AB= FD4C9J<<, B7D4A<K9AAB= CDS@O@< x=a, x=b, 

7D4H<>B@ HGA>J<< y=f(x) < BEPR Ox: 22xf(x)2,b,0a
2 ýýý x . 

3. !4=F< C?BM48P >D<6B?<A9=AB= FD4C9J<<, B7D4A<K9AAB= CDS@O@< x=a, x=b, 

7D4H<>B@ HGA>J<< y=f(x) < BEPR Ox: 54xf(x),3b,1a
2 ýýý x . 

4. !4=F< C?BM48P H<7GDO, B7D4A<K9AAB= ;484AAO@< ?<A<S@<: 0,145
2 ýý yxxy . 

5. �OK<E?<FP C?BM48P H<7GDO F, <;B5D4:9AAB= A4 D<EGA>9. 
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#D4>F<K9E>4S D45BF4 №8  «�OK<E?9A<9 BCD989?9AAB7B <AF97D4?4 @9FB84@< ;4@9AO 
< <AF97D<DB64A<S CB K4EFS@» 
 

 9FB8O D9L9A<S <AF97D4?B6 

1. !9CBED98EF69AAB9 <AF97D<DB64A<9 
!9CBED98EF69AAB9 <AF97D<DB64A<9 – @9FB8 <AF97D<DB64A<S, 

CD< >BFBDB@ CB8<AF97D4?PA4S HGA>J<S CGF9@ FB:89EF69AAOI 
CD9B5D4;B64A<= < CD<@9A9A<S E6B=EF6 <AF97D4?4 CD<6B8<FES > 
B8AB@G <?< A9E>B?P><@ F45?<KAO@ <AF97D4?4@. 

2.  9FB8 CB86989A<S CB8 ;A4> 
8<HH9D9AJ<4?4 

 

 

http://ru.solverbook.com/spravochnik/integraly/svojstva-integralov/
http://ru.solverbook.com/spravochnik/integraly/tablica-integralov/
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3.  9FB8 ;4@9AO C9D9@9AAB= <?< @9FB8 
CB8EF4AB6>< 

 9FB8 ;4@9AO C9D9@9AAB= <?< @9FB8 CB8EF4AB6><. 1FBF 
@9FB8 ;4>?RK49FES 6B 66989A<< AB6B= C9D9@9AAB= <AF97D<DB64A<S 
(FB 9EFP 89?49FES CB8EF4AB6>4). #D< QFB@ ;484AAO= <AF97D4? 
CD<6B8<FES > AB6B@G <AF97D4?G, >BFBDO= S6?S9FES F45?<KAO@ <?< 
E CB@BMPR CD9B5D4;B64A<= 97B @B:AB E69EF< > F45?<KAB@G.  

#GEFP FD95G9FES 6OK<E?<FP <AF97D4?    . %89?49@ 

CB8EF4AB6>G  &B784      < <AF97D4? 

CD<A<@49F 6<8:   
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4.  9FB8 <AF97D<DB64A<S CB K4EFS@ 

 9FB8 <AF97D<DB64A<S CB K4EFS@. 1FBF @9FB8 BEAB6O649FES 
A4 E?98GRM9= HBD@G?9: 

 <?< 

 

#D< QFB@ CD98CB?4749FES, KFB A4IB:89A<9 <AF97D4?4   

CDBM9, K9@ <EIB8AB7B <AF97D4?4  . � CDBF<6AB@ E?GK49 
CD<@9A9A<9 @9FB84 A9BCD4684AAB. 
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22 

 



23 

 



24 

 

  

  

 

#D4>F<K9E>4S D45BF4 № 10 «#DB<;6B8A4S E?B:AB= HGA>J<<. 

�OK<E?9A<9 6FBDB= CDB<;6B8AB= HGA>J<=» 
1. ø ùø ù.3612

2 ý xxxy                                              [y′ = 6x
2 –

26x + 12.]                        

 

2. .
1

1

x

x
y




ý  

ø ù ú
û

ù
ú
û

ù


ý .

1

2
'

2
x

y  

3. .
1

2
2

4

x

x
y


ý  ø ù

ø ù ú
ú
û

ù

ú
ú
û

ù




ý .

1

24
'

22

23

x

xx
y

 

4. .
1

2

3

x

x
y


ý  ø ù

ø ù ú
ú
û

ù

ú
ú
û

ù




ý .

1

3
'

22

22

x

xx
y  

5. 
ø ù

.
3

4
2




ý
x

x
y  

ø ùø ù
ø ù ú

û

ù
ú
û

ù




ý .
3

42
'

2
x

xx
y

 

6. . .
1

1
3

÷
ø
ö

÷
ø
ö



ý
x

x
y  

ø ù
ø ù ú

û

ù
ú
û

ù




ý .
1

1
6'

4

2

x

x
y  
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7. .
2

1
2

3




ý
xx

x
y  

ø ù ú
ú
û

ù

ú
ú
û

ù




ý

2

1262
'

22

234

xx

xxxx
y

 

8. ø ù .32
32 ý xy  ø ù .3212'

22 ý xxy

 

 

1. 


.
3

2
x

dx
 

 

 

 

 

 

14.  .
7sin

2
x

dx
 

2.  
.

9
2

x

dx
 15.  .4cos dxx  

3.  .
3cos

2
x

dx
 16. ø ù  .cossin1 dxxx  

4.  
.

53
dxe

x
 17.   .32

2
dx

xx
 

5.   .1dxx  18.   .31 dxx  

6. ø ù .1
42
dxxx   19. 

ø ù 
.

2
3

x

dx
 

7.  
.

2
2

x

xdx
 20.   .1

2
dxxx  

8.  ÷
ø
ö

÷
ø
ö  .

1
1

2

7

x

dx

x
 

21.  
.

3x

dx
 

9.  
.

1
2

2

x

dxx
 22.  

.
1

2

dx
x

x
 

10.  
.

1
2

4

x

dxx
 23. .

5
35

3
dx

x

x
x ÷÷

ø

ö
÷÷
ø

ö




 

11.  
.

32 x

dx
 24. 

ø ù



.

ln1
2

x

dxx
 

12.  .
x

dxe
x

 25. 


.
1

x

x

e

dxe
 

13.  
.

1
2 x

x

e

dxe
 26.  .

ln
dx

x

x
 

 

$4;89? 5 �AF97D4?PAB9 <EK<E?9A<9. 
#D4>F<K9E>4S D45BF4 № 11 «�OK<E?9A<9 A9BCD989?9AAOI <AF97D4?B6.» 
 

1.  .
2
dxx  13.  .dxx  

2.  .
x

dx
 14.  .

3 x

dx
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3.  .
5 x

dx
 15. ø ù  .135

23
dxxxx  

4. ø ù  .3
32
dxx  16. ø ùø ù  .13

2
dxxx  

5. 


.
45

2

dx
x

xx
 17. 

ø ù



.

1
3

dx
x

x
 

6. ø ù  .53 dxxxx  18. 


.
1

3
dx

x

x
 

7. 
ø ù



.

1
2

dx
x

x
 19.  ÷

ø
ö

÷
ø
ö  .

1
1

2
dxx

x
 

8.  
.dxe

x
 20. ø ù 

.
2

dxee
xx

 

9. ø ù 
.

2

dxee
xx  

21.  ÷÷
ø

ö
÷÷
ø

ö
 .

1
2

dx
x

x  

10. ø ù ø ù ø ù  .31211 dxxxx  22. 


.
1

2
x

xdx
 

11.  
.

2
2

x

dx
 23. 


.

3
2

x

dx
 

12.  .8sin dxx  24.  .2 dx
x

 

 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

 

#D4>F<K9E>4S D45BF4 № 13 «$4EK9F BCD989?ёAAOI <AF97D4?B6 CB HBD@G?9 !PRFBA4-
�9=5A<J4» 

6. !4=F< C?BM48P H<7GDO, B7D4A<K9AAB= ;484AAO@< ?<A<S@<: 0,183
2 ýý yxxy . 

7. !4=F< C?BM48P >D<6B?<A9=AB= FD4C9J<<, B7D4A<K9AAB= CDS@O@< x=a, x=b, 

7D4H<>B@ HGA>J<< y=f(x) < BEPR Ox: 22xf(x)2,b,0a
2 ýýý x . 

8. !4=F< C?BM48P >D<6B?<A9=AB= FD4C9J<<, B7D4A<K9AAB= CDS@O@< x=a, x=b, 

7D4H<>B@ HGA>J<< y=f(x) < BEPR Ox: 54xf(x),3b,1a
2 ýýý x . 

9. !4=F< C?BM48P H<7GDO, B7D4A<K9AAB= ;484AAO@< ?<A<S@<: 0,145
2 ýý yxxy . 

10. �OK<E?<FP C?BM48P H<7GDO F, <;B5D4:9AAB= A4 D<EGA>9. 
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%K<F4S 69?<K<AG x CBEFBSAAB=, CB?GK49@  
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�484A<9 3. !4=F< K4EFAGR CDB<;6B8AGR  BF HGA>J<<  

$4;89? 7 �AF97D4?PAB9 <EK<E?9A<9 HGA>J<< A9E>B?P><I C9D9@9AAOI 
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#D4>F<K9E>4S D45BF4 № 17 «�OK<E?9A<9 FBK9> C9D9E9K9A<S CDS@OI A4 C?BE>BEF<» 
1. !4K9DF<F9 7D4H<> HGA>J<< y=x+2 
2. %D98< CDS@OI, ;484AAOI GD46A9A<S@<, G>4:<F9 C4DO C4D4??9?PAOI CDS@OI: 1) 
I+G=2; 2) G-I=2; 3) I-G=3; 4) y=1; 5) G=3; 6) 2I+2G+5=0. 
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1. �EE?98B64FP E<EF9@G GD46A9A<= A4 EB6@9EF<@BEFP < BCD989?9AABEFP, A9 D9L4S 99. 
'>4;4FP 7?46AO9 (54;<EAO9) < E6B5B8AO9 C9D9@9AAO9. 

{  
  3ý1 2 ý2 + 2ý3 + ý4 = 29;22ý1 + ý2 2 ý3 + 4ý4 = 22;2ý1 + ý2 + 9ý4 = 213;29ý1 + 4ý2 2 5ý3 + 11ý4 = 3;215ý1 + 6ý2 2 9ý3 + 9ý4 = 21. 
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2. $9L<FP E<EF9@ GD46A9A<= @9FB8B@ �4GEE4. '>4;4FP B5M99 < B8AB K4EFAB9 D9L9A<S. 

{ ý1 2 2ý2+ý3+3ý4 = 5;4ý1 + ý2 + ý3 + 2ý4 = 13;7ý1 + 4ý2 + 3ý3 + ý4 = 21;2ý1 + 5ý2 + 3ý3 2 4ý4 = 3. 
 

3. $9L<FP E<EF9@G E CB@BMPR B5D4FAB= @4FD<JO < CB HBD@G?4 �D4@9D4. 

{23ý1 + 4ý2 + ý3 = 17;2ý1 + ý2 2 ý3 = 0;22ý1 + 3ý2 + 5ý3 = 8. 
 

4. $9L<FP B8ABDB8AGR E<EF9@G GD46A9A<=. '>4;4FP B5M99 D9L9A<9 < 
HGA84@9AF4?PAGR E<EF9@G D9L9A<=. 

{ ý1 + 5ý223ý322ý4 = 0;22ý1 + ý3 + 4ý4 = 0;ý1 2 3ý2 + 3ý3 + 2ý4 = 0;25ý1 2 ý2 + 6ý3 2 2ý4 = 0. 
 

5. !4 5<EE9>FD<E9 C9D6B7B >BBD8<A4FAB7B G7?4 ?9:4F FBK>< ý(3; 3) иþ(ý; þ) , 

D4EEFBSA<9 @9:8G >BFBDO@< D46AB √2. !4=F< >BBD8<A4FO FBK>< В. 

6. !4=F< GD46A9A<9 CDS@B=, CDBIB8SM9= K9D9; FBK>G C9D9E9K9A<S CDS@OI2ý 2 þ 21 = 0 < 3ý 2 þ + 4 = 0 C4D4??9?PAB CDS@B= 4ý + 2þ 2 13 = 0. 
 

7. !4=F< G7B? @9:8G 6OEBFB= ýĀ < @98<4AB= ýā6 FD9G7B?PA<>9 E 69DL<A4@ 6 FBK>4I ý(1; 3), þ(4;21), ÿ(21; 1). 
 

8. !4=F< >4ABA<K9E>B9 GD46A9A<9 Q??<CE4 , 9E?< 

4) $4EEFBSA<9 @9:8G >BAJ4@< 5B?PLB= < @4?B= BE< D46AB 5, 4 EG@@4 8?<A 
CB?GBE9= D46A4 7; 

5) $4EEFBSA<S BF 97B HB>GE4 8B >BAJB6 5B?PLB= BE< D46AO 2 < 14. 
 

9. '9D9; HB>GE C4D45B?O þ2 = 2ýCDB6989A4 CDS@4S CB8 G7?B@135° > BE< �ý. !4=F< 
8?<AG B5D4;B646L9=ES IBD8O. 

 

�4D<4AF 2 
1. �EE?98B64FP E<EF9@G GD46A9A<= A4 EB6@9EFABEFP < BCD989?9AABEFP, A9 D9L4S 99. 
'>4;4FP 7?46AO9 (54;<EAO9) < E6B5B8AO C9D9@9AAO9. 

{  
  2ý1 2 ý2 + 3ý3 + 5ý4 = 23;22ý1 + 3ý2 2 ý4 = 8;7ý1 2 3ý2 + 2ý3 + 4ý4 = 0;2ý1 2 2ý2 + 4ý3 + 7ý4 = 214;22ý1 2 2ý2 + 11ý3 + 18ý4 = 223. 
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2. $9L<FP E<EF9@ GD46A9A<= @9FB8B@ �4GEE4. '>4;4FP B5M99 < B8AB K4EFAB9 D9L9A<S. 

{ 3ý1 + 2ý22ý3+2ý4 = 23;2ý1 2 3ý2 + 2ý4 = 23;ý1 2 4ý3 + ý4 = 0;ý1 2 ý2 + 3ý3 + 3ý4 = 6.  

 

3. $9L<FP E<EF9@G E CB@BMPR B5D4FAB= @4FD<JO < CB HBD@G?4 �D4@9D4. 

{ ý1 + 2ý2 2 3ý3 = 23;22ý1 + 6ý2 + 9ý3 = 211;24ý1 2 3ý2 + 8ý3 = 22.  

 

4. $9L<FP B8ABDB8AGR E<EF9@G GD46A9A<=. '>4;4FP B5M99 D9L9A<9 < 
HGA84@9AF4?PAGR E<EF9@G D9L9A<=. 

{ 2ý1 + 6ý222ý324ý4 = 0;25ý1 2 2ý2 2 ý3 + 5ý4 = 0;24ý1 + 14ý2 2 8ý3 2 2ý4 = 0;2ý1 + 10ý2 2 5ý3 2 3ý4 = 0.  

 

5. �4A FD9G7B?PA<> ýþÿ E 69DL<A4@< ý(1; 5), þ(4; 1), ÿ(13; 10). !4=F< FBK>G 
C9D9E9K9A<S 5<EE9>FD<EO 6AGFD9AA97B G7?4 ý EB EFBDBAB= þÿ. 

6. #DS@4Sþ = �ý + 4 G84?9A4 BF A4K4?4 >BBD8<A4F A4 D4EEFBSA<9 � = √3. !4=F< 
;A4K9A<9 �. 

7. �4AO CBE?98B64F9?PAO9 69DL<AO C4D4??9?B7D4@@4 ýþÿĀ ∶ ý(22; 5), þ(2; 7), ÿ(24;23). !4=F< >BBD8<A4FO K9F69DFB= 69DL<AO Ā < A4C<E4FP 
GD46A9A<9 8<47BA4?< þĀ. 

8. !4=F< GD46A9A<9 CDS@B=, EB89D:4M9= 8<4@9FD B>DG:ABEF<ý2 + þ2 2 6ý + 4þ +8 = 0, C9DC9A8<>G?SDAO= CDS@B= ý 2 3þ + 2 = 0. 

9. !4=F< GD46A9A<9 7<C9D5B?O, ;A4S, KFB 99 Q>EJ9AFD<E<F9F � = 2, HB>GEO 7<C9D5B?O 
E6BC484RF E HB>GEB@ Q??<CE4 ý210 + þ2 = 1. 

 

�4D<4AF 3 

1. �EE?98B64FP E<EF9@G GD46A9A<= A4 EB6@9EFABEFP < BCD989?9AABEFP, A9 D9L4S 99. 
'>4;4FP 7?46AO9 (54;<EAO9) < E6B5B8AO C9D9@9AAO9. 

{  
  ý1 + 2ý2 2 3ý3 2 2ý4 = 5;22ý1 + ý3 + ý4 = 0;23ý1 + 2ý2 + 4ý3 + 3ý4 = 211;3ý1 2 ý2 + 2ý3 + ý4 = 7;13ý1 2 7ý3 2 9ý4 = 35.  

 

2. $9L<FP E<EF9@ GD46A9A<= @9FB8B@ �4GEE4. '>4;4FP B5M99 < B8AB K4EFAB9 D9L9A<S. 

{23ý1 + 2ý2+5ý322ý4 = 21;24ý1 + 13ý3 + ý4 = 210;22ý1 + 3ý2 2 3ý3 2 4ý4 = 6;2ý1 2 4ý2 + 3ý3 + 5ý4 = 28.  
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3. $9L<FP E<EF9@G E CB@BMPR B5D4FAB= @4FD<JO < CB HBD@G?4 �D4@9D4. 

{ 3ý1 + ý2 2 ý3 = 210;23ý1 + 3ý2 + 2ý3 = 8;5ý1 + 2ý2 + 8ý3 = 21. 
 

4. $9L<FP B8ABDB8AGR E<EF9@G GD46A9A<=. '>4;4FP B5M99 D9L9A<9 < 
HGA84@9AF4?PAGR E<EF9@G D9L9A<=. 

{ 3ý1 + 2ý2+2ý3 + ý4 = 0;23ý1 + ý2 2 ý3 + 4ý4 = 0;9ý1 + 3ý2 + 5ý3 2 2ý4 = 0;29ý1 2 4ý3 + 7ý4 = 0.  
 

5. !4=F< >BBD8<A4FO J9AFD4 < D48<GE B>DG:ABEF<, CDBIB8SM9= K9D9; FBK>G ý(210; 4) < >4c4RM9=ES BE< �ý  6 FBK>9 þ(26; 0). 
6. !4C<E4FP GD46A9A<9 CDS@B=, CDBIB8SM9= K9D9; FBK>G (22; 1) A4 D4EEFBSA<< 1 BF 

A4K4?4 >BBD8<A4F. 
7. #D< >4><I ;A4K9A<SI ý < ÿCDS@4Sýý + 3þ + ÿ = 0: 
4) C4D4??9?PA4 CDS@B= 3ý 2 þ + 8 = 0; 
5) C9DC9A8<>G?SDA4 CDS@B= þ = 5ý; 
6) CDBIB8<F KD9; FBK>< (2; 2)< (21; 4); 
7) C9D9E9>49FES E CDS@B= 4ý 2 2þ + 7 = 0. 
8. !4=F< C?BM48P K9FOD9IG7B?PA<>4, 869 69DL<AO >BFBDB7B ?9:4F 6 HB>GE4I Q??<CE4 5ý2 + 9þ2 2 180 + 0, 4 869 8DG7<9 EB6C484RF E >BAJ4@< 97B @4?B= BE<. 
9. !4=F< 8?<AG 8<4@9FD4 Q??<CE4 (IBD8O, CDBIB8SM9= K9D9; J9AFD Q??<CE4) 9ý2 +27þ2 = 255, C9DC9A8<>G?SDAB7B > 4E<@CFBF9 7<C9D5B?O ý2 2 þ2 = 4, CDBIB8SM9= K9D9; 

C9D6GR < FD9FPR K9F69DF<. 

 

�4D<4AF 4 

1. �EE?98B64FP E<EF9@G GD46A9A<= A4 EB6@9EFABEFP < BCD989?9AABEFP, A9 D9L4S 99. 
'>4;4FP 7?46AO9 (54;<EAO9) < E6B5B8AO C9D9@9AAO9. 

{  
  22ý1 + ý2 2 ý3 + 3ý4 = 3;2ý1 + 2ý2 + 4ý3 + ý4 = 5;ý1 2 2ý2 2 4ý3 + 3ý4 = 212;25ý1 2 5ý2 2 10ý3 + 4ý4 = 219;25ý1 + 10ý2 + 5ý3 2 2ý4 = 47.  

2. $9L<FP E<EF9@ GD46A9A<= @9FB8B@ �4GEE4. '>4;4FP B5M99 < B8AB K4EFAB9 D9L9A<S. 

{ ý1 2 2ý2+2ý324ý4 = 22;25ý1 + 8ý2 2 4ý3 + 12ý4 = 24;4ý1 2 7ý2 + 5ý3 2 12ý4 = 21;22ý1 + 3ý2 2 ý3 + 4ý4 = 23.  

3. $9L<FP E<EF9@G E CB@BMPR B5D4FAB= @4FD<JO < CB HBD@G?4 �D4@9D4. 
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{ 3ý1 + ý2 2 ý3 = 10;23ý1 + 3ý2 + 92 = 8;5ý1 + 2ý2 + 8ý3 = 21. 
4. $9L<FP B8ABDB8AGR E<EF9@G GD46A9A<=. '>4;4FP B5M99 D9L9A<9 < 
HGA84@9AF4?PAGR E<EF9@G D9L9A<=. 

{ 
 2ý1 + 3ý2+3ý32ý4 = 0;2ý1 2 2ý2 + ý3 + 3ý4 = 0;25ý1 + 11ý2 + 8ý3 2 6ý4 = 0;3ý1 2 ý2 + 5ý3 + 5ý4 = 0.  

 

5. #?BM48P FD9G7B?PA<>4 ýþÿ E 69DL<A4@< ý(22; 1), þ(2; 2), ÿ(4; þ) D46A4 15. !4=F< 
BD8<A4FG 69DL<AO ÿ. 

6. '9D9; FBK>G C9D9E9K9A<S CDS@OI2ý 2 þ = 0 и ý + 3þ 2 1 = 0CDB6989A4 CDS@4S, 
C9DC9A8<>G?SDA4S CDS@B= þ = 3 2 ý. !4=F< 99 GD46A9A<9. 

7. �4AO  869 E@9:AO9 69DL<AO ý(22; 4), þ(2; 2) C4D4??9?B7D4@@4 ýþÿĀ < FBK>4 �(1;21)C9D9E9K9A<S 97B 8<47BA4?9=. !4=F< GD46A9A<S EFBDBA þÿ и ÿĀ< 
C4D4??9?B7D4@@4. 

8. ">DG:ABEFP CDBIB8<F K9D9; FBK>< �1(1; 5) и �2(5; 3), 4 J9AFD 99 ?9:<F A4 CDS@B= ý4 + þ4 = 1. !4=F< GD46A9A<9 B>DG:ABEF<. 
9. �4A Q??<CE ý215 + þ26 = 1 . !4=F< GD46A9A<9 7<C9D5B?O, 69DL<AO >BFBDB7B A4IB8SFES 

6 HB>GE4I, 4 HB>GEO  ̶  6 69DL<A4I 84AAB7B Q??<CE4. 

 

%6B8A4S F45?<J4 CB CD<@9AS9@O@ HBD@4@ < @9FB84@ F9>GM97B >BAFDB?S < BJ9A>< 
D9;G?PF4FB6 B5GK9A<S 

$9;G?PF4FO B5GK9A<S 
(BE6B9AAO9 G@9A<S, GE6B9AAO9 

;A4A<S) 

(BD@O < @9FB8O >BAFDB?S < BJ9A>< 
D9;G?PF4FB6 B5GK9A<S  

"E6B9AAO9 G@9A<S:  

D4ECB;A464FP ;484KG </<?< CDB5?9@G 6 
CDBH9EE<BA4?PAB@ </<?< EBJ<4?PAB@ 
>BAF9>EF9; 

 

"J9A>4 CD46<?PABEF< 6OCB?A9A<S 
E4@BEFBSF9?PAB= D45BFO 

$9L9A<9 ;484K 6B 6D9@S ;4ASF<S  
�BAFDB?PA4S D45BF4  

4A4?<;<DB64FP ;484KG </<?< CDB5?9@G < 
6O89?SFP 9ё EBEF46AO9 K4EF<;  
 

"J9A>4 CD46<?PABEF< 6OCB?A9A<S 
E4@BEFBSF9?PAB= D45BFO 

$9L9A<9 ;484K 6B 6D9@S ;4ASF<S  
�BAFDB?PA4S D45BF4  

BCD989?SFP QF4CO D9L9A<S ;484K<; 
 

"J9A>4 CD46<?PABEF< 6OCB?A9A<S 
E4@BEFBSF9?PAB= D45BFO 

$9L9A<9 ;484K 6B 6D9@S ;4ASF<S  
�BAFDB?PA4S D45BF4  

6OS6?SFP < QHH9>F<6AB <E>4FP 
<AHBD@4J<R, A9B5IB8<@GR 8?S D9L9A<S 
;484K< </<?< CDB5?9@O; 
 

"J9A>4 CD46<?PABEF< 6OCB?A9A<S 
E4@BEFBSF9?PAB= D45BFO 

$9L9A<9 ;484K 6B 6D9@S ;4ASF<S  
�BAFDB?PA4S D45BF4  
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EBEF46<FP C?4A 89=EF6<S; BCD989?<FP 
A9B5IB8<@O9 D9EGDEO;  
 

"J9A>4 CD46<?PABEF< 6OCB?A9A<S 
E4@BEFBSF9?PAB= D45BFO 

$9L9A<9 ;484K 6B 6D9@S ;4ASF<S  
�BAFDB?PA4S D45BF4  

6?489FP 4>FG4?PAO@< @9FB84@< D45BFO 6 
CDBH9EE<BA4?PAB= < E@9:AOI EH9D4I;  
 

"J9A>4 CD46<?PABEF< 6OCB?A9A<S 
E4@BEFBSF9?PAB= D45BFO 

$9L9A<9 ;484K 6B 6D9@S ;4ASF<S  
�BAFDB?PA4S D45BF4  

D94?<;B64FP EBEF46?9AAO= C?4A;  
 

"J9A>4 CD46<?PABEF< 6OCB?A9A<S 
E4@BEFBSF9?PAB= D45BFO 

$9L9A<9 ;484K 6B 6D9@S ;4ASF<S  
�BAFDB?PA4S D45BF4  

BJ9A<64FP D9;G?PF4F < CBE?98EF6<S E6B<I 
89=EF6<= (E4@BEFBSF9?PAB <?< E CB@BMPR 
A4EF46A<>4) 
 

"J9A>4 CD46<?PABEF< 6OCB?A9A<S 
E4@BEFBSF9?PAB= D45BFO 

$9L9A<9 ;484K 6B 6D9@S ;4ASF<S  
�BAFDB?PA4S D45BF4  

BCD989?SFP ;484K< 8?S CB<E>4 
<AHBD@4J<<; BCD989?SFP A9B5IB8<@O9 
<EFBKA<>< <AHBD@4J<<; C?4A<DB64FP 
CDBJ9EE CB<E>4; 
 

"J9A>4 CD46<?PABEF< 6OCB?A9A<S 
E4@BEFBSF9?PAB= D45BFO 

$9L9A<9 ;484K 6B 6D9@S ;4ASF<S  
�BAFDB?PA4S D45BF4  

EFDG>FGD<DB64FP CB?GK49@GR 
<AHBD@4J<R; 

"J9A>4 CD46<?PABEF< 6OCB?A9A<S 
E4@BEFBSF9?PAB= D45BFO 

$9L9A<9 ;484K 6B 6D9@S ;4ASF<S  
�BAFDB?PA4S D45BF4  

6O89?SFP A4<5B?99 ;A4K<@B9 6 C9D9KA9 
<AHBD@4J<<; BJ9A<64FP CD4>F<K9E>GR 
;A4K<@BEFP D9;G?PF4FB6 CB<E>4; 
BHBD@?SFP D9;G?PF4FO CB<E>4. 

 

"J9A>4 CD46<?PABEF< 6OCB?A9A<S 
E4@BEFBSF9?PAB= D45BFO 

$9L9A<9 ;484K 6B 6D9@S ;4ASF<S  
�BAFDB?PA4S D45BF4  

'E6B9AAO9 ;A4A<S:  

4>FG4?PAO= CDBH9EE<BA4?PAO= < 
EBJ<4?PAO= >BAF9>EF, 6 >BFBDB@ 
CD<IB8<FES D45BF4FP < :<FP 

 

�BAFDB?PA4S D45BF4  
'EFAO= BCDBE 6B 6D9@S ;4ASF<S 

BEAB6AO9 <EFBKA<>< <AHBD@4J<< < 
D9EGDEO 8?S D9L9A<S ;484K < CDB5?9@ 6 
CDBH9EE<BA4?PAB@ </<?< EBJ<4?PAB@ 
>BAF9>EF9 

�BAFDB?PA4S D45BF4  
'EFAO= BCDBE 6B 6D9@S ;4ASF<S 

4?7BD<F@O 6OCB?A9A<S D45BF 6 
CDBH9EE<BA4?PAB= < E@9:AOI B5?4EFSI 
 

�BAFDB?PA4S D45BF4  
'EFAO= BCDBE < 6OCB?A9A<9 CD4>F<K9E><I 
;484A<= 6B 6D9@S ;4ASF<S 

@9FB8O D45BFO 6 CDBH9EE<BA4?PAB= < 
E@9:AOI EH9D4I 
 

�BAFDB?PA4S D45BF4  
'EFAO= BCDBE < 6OCB?A9A<9 CD4>F<K9E><I 
;484A<= 6B 6D9@S ;4ASF<S 

EFDG>FGDG C?4A4 8?S D9L9A<S ;484K 
 

�BAFDB?PA4S D45BF4  
'EFAO= BCDBE < 6OCB?A9A<9 CD4>F<K9E><I 
;484A<= 6B 6D9@S ;4ASF<S 

CBDS8B> BJ9A>< D9;G?PF4FB6 D9L9A<S 
;484K CDBH9EE<BA4?PAB= 89SF9?PABEF< 

 

�BAFDB?PA4S D45BF4  
'EFAO= BCDBE < 6OCB?A9A<9 CD4>F<K9E><I 
;484A<= 6B 6D9@S ;4ASF<S 
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AB@9A>?4FGDO <AHBD@4J<BAAOI 
<EFBKA<>B6, CD<@9AS9@OI 6 
CDBH9EE<BA4?PAB= 89SF9?PABEF<;  
 

�BAFDB?PA4S D45BF4  
'EFAO= BCDBE < 6OCB?A9A<9 CD4>F<K9E><I 
;484A<= 6B 6D9@S ;4ASF<S 

CD<9@O EFDG>FGD<DB64A<S <AHBD@4J<<; 
 

�BAFDB?PA4S D45BF4  
'EFAO= BCDBE < 6OCB?A9A<9 CD4>F<K9E><I 
;484A<= 6B 6D9@S ;4ASF<S 

HBD@4F BHBD@?9A<S D9;G?PF4FB6 CB<E>4 
<AHBD@4J<<. 
 

�BAFDB?PA4S D45BF4  
'EFAO= BCDBE < 6OCB?A9A<9 CD4>F<K9E><I 
;484A<= 6B 6D9@S ;4ASF<S 

 

3.2 (BD@4 CDB@9:GFBKAB= 4FF9EF4J<<  
 

#DB@9:GFBKA4S 4FF9EF4J<S CB 8<EJ<C?<A9 Q?9@9AFO 6OEL9= @4F9@4F<>< – 
Q:74<9=, EC9J<H<>4J<S >BFBDB7B EB89D:<FES 6 84AAB@ >B@C?9>F9 ("%. 

О5CG4Rщ89AS 8>?CA:4RBAS : A84G9 Q:74<9=4 ?@8 6O?>;=9=88 6A9E 688>6 
A4<>AB>SB9;P=>9 @45>BO, ?@4:B8G9A:8E 8 :>=B@>;P=OE @45>B, ?@98CA<>B@9==OE 
@45>G99 ?@>7@4<<>9 8 :4;9=84@=>-B9<4B8G9A:8< ?;4=>< 88AF8?;8=O. 

 

#9D9K9AP 6BCDBEB6 > Q>;4@9AG 
 

1. "C9D4J<< A48 @4FD<J4@<. 
2. %C9J<H<K9E><9 E6B=EF64 BC9D4J<= A48 @4FD<J4@<. 
3. &D4AECBDF<DB64A<9 @4FD<J. %6B=EF64 BC9D4J<< FD4AECBDF<DB64A<S. 
4. "CD989?<F9?<. %6B=EF64 BCD989?<F9?9=. 
5. &9BD9@4 �4C?4E4. 
6. !9B5IB8<@B9 < 8BEF4FBKAB9 GE?B6<9 EGM9EF6B64A<S B5D4FAB= @4FD<JO. 
7. �?7BD<F@ CBEFDB9A<S B5D4FAB= @4FD<JO. 
8. �8<AEF69AABEFP B5D4FAB= @4FD<JO. 
10. $4A7 @4FD<JO. 
11. &9BD9@4 �DBA9>9D4-�4C9??<. 
12.  9FB8 �4GEE4. 
13.  B89?P �9BAFP964. 
14. '<E?B64S HGA>J<S K<E?B6B7B 4D7G@9AF4. #D<@9DO. �D4H<> HGA>J<<. �D4H<> 

B5D4FAB= HGA>J<<. 
15. %CBEB5O ;484A<S HGA>J<=. �D<H@9F<K9E><9 BC9D4J<< A48 HGA>J<S@<. 
16. "7D4A<K9AAO9 < A9B7D4A<K9AAO9 HGA>J<<. �9B@9FD<K9E>B9 <EFB?>B64A<9. �D4A< 

HGA>J<<. #D<@9DO. 
17.  BABFBAAO9 HGA>J<<. �GEBKAB-@BABFBAAO9 HGA>J<<. �9B@9FD<K9E>B9 

<EFB?>B64A<9. #D<@9DO. 
18. '9FAO9 < A9K9FAO9 HGA>J<<. &9BD9@O B A<I. #D<@9DO. 
19. #9D<B8<K9E><9 HGA>J<<. &9BD9@O. #D<@9DO. 
20. 1?9@9AF4DAO9 HGA>J<<, <I >?4EE<H<>4J<S. 
21. "CD989?9A<9 CD989?4 HGA>J<< CB �BL<. �9B@9FD<K9E><= E@OE?. &9BD9@4 B 

98<AEF69AABEF< CD989?4.  
22. "CD989?9A<9 CD989?4 HGA>J<< CB �9=A9, 97B Q>6<64?9AFABEFP BCD989?9A<R 

CD989?4 CB �BL<. 
23. �B>4?PAO9 E6B=EF64 HGA>J<=, <@9RM<I >BA9KAO= CD989?. 
24. �9E>BA9KAB @4?O9 HGA>J<<. &9BD9@O B 5.@.H. 
25. �9E>BA9KAB 5B?PL<9 HGA>J<< (5.5.H.). %6S;P @9:8G 5.5.H. < 5.@.H. %6S;P @9:8G 

5.5.H. < A9B7D4A<K9AAO@< HGA>J<S@<. 
26. %D46A9A<9 5.@.H. �D<F9D<= Q>6<64?9AFABEF< 5.@.H. &9BD9@4 B ;4@9A9 
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Q>6<64?9AFAOI 5.@.H. &9BD9@4 B5 Q>6<64?9AFABEF< EG@@O 5.@.H. 
27. #9D6O= ;4@9K4F9?PAO= CD989?. 
28. '4EF<KAO9 CD989?O HGA>J<<. "8ABEFBDBAA<9 CD989?O. &9BD9@4 B K4EF<KAOI 

CD989?4I < 99 E?98EF6<S. 
29. &9BD9@4 B CD989?9 @BABFBAAB= HGA>J<<. &9BD9@4 �9=9DLFD4EE4 B EIB8<@BEF<  

CBE?98B64F9?PABEF<. 
30. �FBDB= ;4@9K4F9?PAO= CD989?. %?98EF6<S. 
31. "5D4FA4S HGA>J<S. &9BD9@4 B EGM9EF6B64A<< A9CD9DO6AB=  B5D4FAB= HGA>J<<. 
32. %F9C9AA4S HGA>J<S E A4FGD4?PAO@ CB>4;4F9?9@. %6B=EF64. %F9C9AA4S HGA>J<S E 

J9?O@ BFD<J4F9?PAO@ CB>4;4F9?9@. %6B=EF64. 
33. #B>4;4F9?PA4S HGA>J<S A4 @AB:9EF69 89=EF6<F9?PAOI K<E9?. %6B=EF64.  
34. �B74D<H@<K9E>4S HGA>J<S < 99 E6B=EF64.  
35. %F9C9AA4S HGA>J<S E 89=EF6<F9?PAO@ CB>4;4F9?9@. %6B=EF64. 
36. &D<7BAB@9FD<K9E><9 HGA>J<< xy siný  < xy cosý . %6B=EF64. 
37. &D<7BAB@9FD<K9E><9 HGA>J<< xtgy ý  < xctgy ý . %6B=EF64. 
38. "5D4FAO9 FD<7BAB@9FD<K9E><9 HGA>J<< xy arcsiný  < xy arccosý . %6B=EF64. 
39. "5D4FAO9 FD<7BAB@9FD<K9E><9 HGA>J<< xarctgy ý  < xarcctgy ý . %6B=EF64. 
40. #BASF<9 8<HH9D9AJ<DG9@BEF< HGA>J<<. #DB<;6B8A4S < 8<HH9D9AJ<4?. 

�9B@9FD<K9E><= < @9I4A<K9E><= E@OE? CDB<;6B8AB=. &9BD9@O B CDB<;6B8AB= EG@@O, 
CDB<;6989A<S < K4EFAB7B. 
41. #DB<;6B8A4S < 8<HH9D9AJ<4? B5D4FAB= < E?B:AB= HGA>J<=. �A64D<4AFABEFP 

HBD@O C9D6B7B 8<HH9D9AJ<4?4. 
42. #4D4@9FD<K9E>< ;484AAO9 >D<6O9 < HGA>J<<, <I 8<HH9D9AJ<DB64A<9. 
43. #DB<;6B8AO9 < 8<HH9D9AJ<4?O 6OEL<I CBDS8>B6. 
44. �B;D4EF4A<9 (G5O64A<9) HGA>J<< 6 FBK>9. �B>4?PAO= Q>EFD9@G@.  
45. !9B5IB8<@B9 GE?B6<9 ?B>4?PAB7B Q>EFD9@G@4 8<HH9D9AJ<DG9@B= 6 84AAB= FBK>9 

HGA>J<<. 
46. &9BD9@4 $B??S. &9BD9@4 �47D4A:4. %?98EF6<S <; F9BD9@O �47D4A:4 (CBEFBSAEF6B 

HGA>J<<, <@9RM9= A4 <AF9D64?9 D46AGR AG?R CDB<;6B8AGR, GE?B6<S @BABFBAABEF< 
HGA>J<< A4 <AF9D64?9, BFEGFEF6<9 D4;DO6B6 C9D6B7B DB84 < GEFD4A<@OI D4;DO6B6 G 
CDB<;6B8AB=).  
47. "5B5M9AA4S HBD@G?4 >BA9KAOI CD<D4M9A<= (F9BD9@4 �BL<). 
48. $4E>DOF<9 A9BCD989?9AABEF9= (CD46<?4 �BC<F4?S). 
49. #D<;A4>< @BABFBAABEF< HGA>J<<. "FOE>4A<9 EF4J<BA4DAOI FBK9>. #9D6B9 

8BEF4FBKAB9 GE?B6<9 Q>EFD9@G@4. �FBDB9 8BEF4FBKAB9 GE?B6<9 Q>EFD9@G@4.  
50. �OCG>?BEFP 7D4H<>4 HGA>J<<. &BK>< C9D97<54. !9B5IB8<@B9 GE?B6<9 C9D97<54. 

#9D6B9 8BEF4FBKAB9 GE?B6<9 C9D97<54. �FBDB9 8BEF4FBKAB9 GE?B6<9 C9D97<54.  
51. �E<@CFBFO 7D4H<>4 HGA>J<<. #BEFDB9A<9 7D4H<>4 HGA>J<<. "FOE>4A<9 

@4>E<@4?PAB7B < @<A<@4?PAB7B ;A4K9A<= HGA>J<<, BCD989?9AAB= E97@9AF9. 
52. #BASF<9 C9D6BB5D4;AB= HGA>J<<. !9BCD989?9AAO= <AF97D4?. "EAB6AO9 E6B=EF64 

A9BCD989?9AAB7B <AF97D4?4.  
53. �AF97D<DB64A<9 @9FB8B@ ;4@9AB= C9D9@9AAB=. 
54. �AF97D<DB64A<9 CB K4EFS@. 
55. (BD@G?4 !PRFBA4 – �9=5A<J4. 
56. �AF97D<DB64A<9 CB K4EFS@ < ;4@9A4 C9D9@9AAB= 6 BCD989?9AAB@ <AF97D4?9. 

 

#9D9K9AP ;484A<= > Q>;4@9AG 
1. �OK<E?<F9 @4FD<JG T

CBAD 2ý , 789 
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2. �OK<E?<F9 @4FD<JG T
CBAD 2ý , 789 
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3. �OK<E?<F9 @4FD<JG T
CBAD 2ý , 789 
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4. �OK<E?<F9 @4FD<JG T
CBAD 2ý , 789 
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5. �OK<E?<FP BCD989?<F9?P 
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6.�OK<E?<FP BCD989?<F9?P 
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7. �OK<E?<FP BCD989?<F9?P 
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8. �OK<E?<FP BCD989?<F9?P 
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9. $9L<FP E<EF9@G ?<A9=AOI 4?795D4<K9E><I GD46A9A<=  @9FB8B@ �D4@9D4; 
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10. $9L<FP E<EF9@G ?<A9=AOI 4?795D4<K9E><I GD46A9A<= @9FB8B@ �4GEE4 
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11. $9L<FP E<EF9@G ?<A9=AOI 4?795D4<K9E><I GD46A9A<= 

 @9FB8B@ �D4@9D4;   
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12. $9L<FP E<EF9@G ?<A9=AOI 4?795D4<K9E><I GD46A9A<= 

 @9FB8B@ �4GEE4 
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13. !4=F< B5D4FAGR @4FD<JG А21 >  @4FD<J9 � А = (2 35 7) 

14. !4=F< B5D4FAGR @4FD<JG А21 >  @4FD<J9 � А = (6 21 3) 

15. !4=F< B5D4FAGR @4FD<JG А21 >  @4FD<J9 � А = (22 54 3) 

16. !4=F< C?BM48P H<7GDO, B7D4A<K9AAB= ;484AAO@< ?<A<S@<:  .17.� CDBEFD4AEF69 
;484AO FBK>< C(1;2;3)C(1;2;3) < D(3;4;5).D(3;4;5). !4=F< 8?<AG 69>FBD4 –СĀ⃗⃗⃗⃗  ⃗ 
18.�OK<E?<F9 CD989? .

10sin

5sin
lim

0 x

x

x
. 

19. $9L<F9 E<EF9@G GD46A9A<= @9FB8B@ �D4@9D4  3ý + 2þ 2 ÿ = 42ý 2 þ + 5ÿ = 23ý + 7þ 2 ÿ = 5  

20. $9L<F9 @9FB8B@ �4GEE4 E<EF9@G GD46A9A<= {3ý + 2þ 2 5ÿ = 212ý 2 þ + 3ÿ = 13ý + 2þ 2 ÿ = 9  

21. !4=8<F9 CDB<;6B8AGR HGA>J<< .
1

9
ln

3

3




ý
x

x
y  

22. #D<69EF< > >4ABA<K9E>B@G 6<8G GD46A9A<9 >D<6B= 2 CBDS8>4, A4=F< 6E9 99 C4D4@9FDO, 

CBEFDB<FP >D<6GR.      9x2−4y2−90x−8y+185=0. 

23.�4A4 >D<64S. #D<69EF< > >4ABA<K9E>B@G 6<8G. #BEFDB<FP < BCD989?<FP 6<8 >D<6B=. 
6x2+25–√xy+2y2=21. 
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24.�OSEA<FP 6<8 >D<6B= CB B5M9@G GD46A9A<R, A4=F< 9ё C4D4@9FDO < CB?B:9A<9 6 
E<EF9@9 >BBD8<A4F. %89?4FP D<EGAB>.  3x2−6y2−12x−108y−492=0. 

25. �OSEA<F9, >4><9 <; 84AAOI GD46A9A<= S6?SRFES GD46A9A<S@< B>DG:ABEF<, A4=8<F9 
J9AFD B>DG:ABEF< < 99 D48<GE: .  <?<     

 

26. �OSEA<F9, >4><9 <; 84AAOI GD46A9A<= S6?SRFES GD46A9A<S@< B>DG:ABEF<, A4=8<F9 
J9AFD B>DG:ABEF< < 99 D48<GE:    <?<   

 

 27.�OSEA<F9, >4><9 <; 84AAOI GD46A9A<= S6?SRFES GD46A9A<S@< B>DG:ABEF<, A4=8<F9 
J9AFD B>DG:ABEF< < 99 D48<GE: 

28.!4C<L<F9 GD46A9A<9 B>DG:ABEF<, CDBIB8SM9= K9D9; FD< ;484AAO9 FBK>< ; 

; . 

29. �OK<E?<FP B5?4EFP BCD989?9A<S �(ý) = √ý2 2 7ý + 104
. 

30. �OK<E?<FP B5?4EFP BCD989?9A<S �(ý) = arccos 3ý. 

31. �OK<E?<FP B5?4EFP BCD989?9A<S �(ý) = √ý + 24 + 16√12ý. 
32. �OK<E?<FP B5?4EFP BCD989?9A<S �(ý) = arcsin ý2. 
33. �OK<E?<FP B5?4EFP BCD989?9A<S �(ý) = log3(ý 2 2). 
34. �OK<E?<FP B5?4EFP BCD989?9A<S �(ý) = 1ln(ý+3). 
35. �OK<E?<FP B5?4EFP BCD989?9A<S �(ý) = √ý 2 7 + √10 2 ý. 

36.!4=F< CDB<;6B8AO9 HGA>J<= 235 2 ý xxy  

37.!4=F< CDB<;6B8AO9 HGA>J<= 
1

2
3 

ý
x

y  

38.!4=F< CDB<;6B8AO9 HGA>J<= x
ey

3ý  

39.!4=F< CDB<;6B8AO9 HGA>J<= xy 32ý  

40.!4=F< CDB<;6B8AO9 HGA>J<=, <ECB?P;GS F9BD9@O 8<HH9D9AJ<DB64A<S 
xxy 3ln2 ý  

41.!4=F< CDB<;6B8AO9 HGA>J<=, <ECB?P;GS F9BD9@O 8<HH9D9AJ<DB64A<S 

 
1

3
2 

ý
x

x
y . 

 

42.�OK<E?<F9  xxy
2sin23cos ý . 

43. �OK<E?<F9   xy
x

2

3 log5 ý  

44.!4=F< FD9FPR CDB<;6B8AGR HGA>J<= ( ?y )   4) xy 2siný  

45. !4=F< FD9FPR CDB<;6B8AGR HGA>J<= ( ?y ) xy 3cosý  
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46. �OK<E?<F9 <AF97D4?  32x

dx
 

47. �OK<E?<F9 <AF97D4?            dxx 3 2
 

48. �OK<E?<F9 <AF97D4?                                      x

dx

5
 

49. �OK<E?<F9 <AF97D4?    
dx

x 123  

50. !4=F< <AF97D4?O @9FB8B@ ;4@9AO C9D9@9AAB=: dxx 2 2  

51. !4=F< <AF97D4?O @9FB8B@ ;4@9AO C9D9@9AAB=    12x

dx
 

52. !4=F< <AF97D4?O @9FB8B@ ;4@9AO C9D9@9AAB=   
dxe

x 53  

53. !4=F< <AF97D4?O, <ECB?P;GS @9FB8 <AF97D<DB64A<S CB K4EFS@  
dxxe

x32 ;   

54. !4=F< <AF97D4?O, <ECB?P;GS @9FB8 <AF97D<DB64A<S CB K4EFS@  xdxx ln2 . 

55. !4=F< <AF97D4?O, <ECB?P;GS @9FB8 <AF97D<DB64A<S CB K4EFS@   dxxe
x5 ; 

56.� >?4EE9 25 GK9A<>B6. %>B?P><@< ECBEB54@< @B:AB <; A<I 6O5D4FP 4 GK4M<IES 8?S 
89:GDEF64? 

57.%>B?P>B 64D<4AFB6 FD9I;A4KAB7B J<HDB6B7B >B84 EGM9EF6G9F? 
58.� >BAF9>EF9 2 5G>6O 59?B7B J69F4, 2 5G>6O E<A97B J69F4 < 1 5G>64 :9?FB7B J69F4. 

%>B?P><@< ECBEB54@< @B:AB 6O5D4FP 3 5G>6O (CBDS8B> 6O5BD4 A9 64:9A)? 
59.%>B?P><@< ECBEB54@< @B:AB EBEF46<FP 5G>9F <; 7 J69FB6, 9E?< 6 64L9@ D4ECBDS:9A<< 

15 J69FB6? 
60.%>B?P><@< ECBEB54@< @B:AB EBEF46<FP EC<EB> <; 6 H<?P@B6? 

 

4. %<EF9@4 BJ9A<64A<S >B@C?9>F4 ("% F9>GM97B >BAFDB?S < CDB@9:GFBKAB= 
4FF9EF4J<< 

�4:8O= 6<8 D45BFO BJ9A<649FES CB CSF< 54?PAB= L>4?9. 
«5» (BF?<KAB) – ;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) – 9E?< B5GK4RM<=ES CB?AB BE6B<? GK95AO= @4F9D<4?, 6?4899F 
A4GKAB-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 BF69F4 <@9RF BF89?PAO9 A9FBKABEF<. 

«3» (G8B6?9F6BD<F9?PAB) – 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) – 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. 

�D<F9D<< BJ9A<64A<S BF69F4 CB GEFAB@G BCDBEG. 
«5» (BF?<KAB) – ;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; ;4 
7D4@BFAB9 < ?B7<KAB9 <;?B:9A<9 BF69F4. 

«4» (IBDBLB) – 9E?< B5GK4RM<=ES CB?AB BE6B<? GK95AO= @4F9D<4?, 6?4899F 
A4GKAB-CBASF<=AO@ 4CC4D4FB@, BD<9AF<DG9FES 6 <;GK9AAB@ @4F9D<4?9, BEB;A4AAB 
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CD<@9AS9F F9BD9F<K9E><9 ;A4A<S A4 CD4>F<>9, 7D4@BFAB <;?4749F BF69F, AB EB89D:4A<9 < 
HBD@4 BF69F4 <@9RF BF89?PAO9 A9FBKABEF<. 

«3» (G8B6?9F6BD<F9?PAB) – 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) – 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. 

�D<F9D<< BJ9A<64A<S BCBDAOI >BAEC9>FB6. 
«5» (BF?<KAB) – 4>>GD4FABEFP 6OCB?A9A<S, K<F49@BEFP F9>EF4, 7D4@BFABEFP 

(F9D@<AB?B7<K9E>4S < BDHB7D4H<K9E>4S), CB?AB9 D4E>DOF<9 F9@O >BAEC9>F4. 
«4» (IBDBLB) – F9@4 >BAEC9>F4 D4E>DOF4, B8A4>B @4F9D<4? <;?B:9A A98BEF4FBKAB 

?B7<KAB; 4>>GD4FABEFP 6OCB?A9A<S, K<F49@BEFP >BAEC9>F4, 7D4@BFABEFP 
(F9D@<AB?B7<K9E>4S < BDHB7D4H<K9E>4S). 

«3» (G8B6?9F6BD<F9?PAB) – @4F9D<4? <;?B:9A A98BEF4FBKAB ?B7<KAB, A94>>GD4FAB9 
6OCB?A9A<9, K<F49@BEFP >BAEC9>F4, 7D4@BFABEFP (F9D@<AB?B7<K9E>4S < BDHB7D4H<K9E>4S), 
F9@4 >BAEC9>F4 D4E>DOF4 A9 6 CB?AB= @9D9.  

«2» (A9G8B6?9F6BD<F9?PAB) – @4F9D<4? <;?B:9A A9?B7<KAB, 8BCGM9AO 
F9D@<AB?B7<K9E><9 < BDHB7D4H<K9E><9 BL<5><, A9D4;5BDK<6O= CBK9D>, F9@4 >BAEC9>F4 
A9 D4E>DOF4. 

�D<F9D<< BJ9A<64A<S ;484A<= CD4>F<K9E><I D45BF. 
#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) – 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) – EBEF46?9A CD46<?PAO= 4?7BD<F@ D9L9A<S ;484K<, 6 ?B7<K9E>B@ 
D4EEG: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) – ;484A<9 6OCB?A9AB, 6 ?B7<K9E>B@ D4EEG:89A<< A9F 
EGM9EF69AAOI BL<5B>, AB 8BCGM9AO EGM9EF69AAO9 BL<5>< 6 6O5BD9 ABD@4F<6AOI 
<EFBKA<>B6; ;484K4 D9L9A4 A9 CB?ABEFPR <?< 6 B5M9@ 6<89. 

«2» (A9G8B6?9F6BD<F9?PAB) – ;484K4 D9L9A4 A9CD46<?PAB. 
�D<F9D<< BJ9A<64A<S >BAFDB?PAB= D45BFO 

�484A<9 > >BAFDB?PAB= D45BF9 EBEFB<F <; 86GI ;484K, >4:84S <; >BFBDOI BJ9A<649FES  
@4>E<@4?PAB BJ9A>B= «5» (BF?<KAB). #B D9;G?PF4F4@ BJ9A<64A<S D9L9A<S 86GI ;484K 
BJ9A>4 EBBF69FEF6G9F ED98A9=. 

�D<F9D<< BJ9A<64A<S BF69FB6 CB Q>;4@9A4J<BAAO@ 5<?9F4@. 
1. "J9A>4 "BF?<KAB" CD98CB?4749F: •  

#B?AO9 < FBKAO9 BF69FO A4 3 6BCDBE4 Q>;4@9A4J<BAAB7B 5<?9F4 %6B5B8AB9 6?489A<9 
BEAB6AO@< F9D@<A4@< < CBASF<S@< >GDE4. #BE?98B64F9?PAB9 < ?B7<KAB9 <;?B:9A<9 
@4F9D<4?4 >GDE4. �4>BAK9AAO9 6O6B8O < B5B5M9A<S CB F9@9 6BCDBEB6. 
�EK9DCO64RM<9 BF69FO A4 6BCDBEO CD< E84K9 Q>;4@9A4. 

2. "J9A>4 "IBDBLB" CD98CB?4749F 
 #B?AO9 < FBKAO9 BF69FO A4 3 6BCDBE4 Q>;4@9A4J<BAAB7B 5<?9F4 • �A4A<9 BEAB6AOI 
F9D@<AB6 < CBASF<= >GDE4. #BE?98B64F9?PAB9 <;?B:9A<9 @4F9D<4?4 >GDE4. '@9A<9 
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HBD@G?<DB64FP A9>BFBDO9 B5B5M9A<S CB F9@9 6BCDBEB6. �BEF4FBKAB CB?AO9 BF69FO A4 
6BCDBEO CD< E84K9 Q>;4@9A4.  

3. "J9A>4 "G8B6?9F6BD<F9?PAB" CD98CB?4749F:  
#B?AO9 < FBKAO9 BF69FO A4 2 6BCDBE4 Q>;4@9A4J<BAAB7B 5<?9F4. '8B6?9F6BD<F9?PAB9 
;A4A<9 BEAB6AOI F9D@<AB6 < CBASF<= >GDE4.  '8B6?9F6BD<F9?PAB9 ;A4A<9 < 6?489A<9 
@9FB84@< < ED98EF64@< D9L9A<S ;484K.  !98BEF4FBKAB CBE?98B64F9?PAB9 <;?B:9A<9 
@4F9D<4?4 >GDE4. '@9A<9 HBD@G?<DB64FP BF89?PAO9 6O6B8O < B5B5M9A<S CB F9@9 
6BCDBEB6. 

4. "J9A>4 "A9G8B6?9F6BD<F9?PAB" CD98CB?4749F:  
#B?AO= < FBKAO= BF69F A4 1 6BCDBE4 Q>;4@9A4J<BAAB7B 5<?9F4. 

 


