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"CD989?<FP 69DBSFABEFP FB7B, KFB ;4 6D9@S & <; 100 >BA89AE4FBDB6 6O=8GF <; 
EFDBS: 
4) A9 @9A99 20 >BA89AE4FBDB6; 
5) @9A99 28 >BA89AE4FBDB6;  

6) BF 14 8B 26 >BA89AE4FBDB6. 
5. "COF EBEFB<F <; FDёI 5DBE4A<= @BA9FO, <; >BFBDOI 79D5 6OC4849F E 

69DBSFABEFPR @ = 0,5. �?S E?GK4=AB7B K<E?4 CBS6?9A<= 79D54 CBEFDB<FP: 4) 
DS8 D4ECD989?9A<S; 5) @AB7BG7B?PA<> D4ECD989?9A<S; 6) HGA>J<R D4ECD989-
?9A<S. 

 

�А �А�" 2. 
1. %FG89AF ;A49F 45 <; 60 6BCDBEB6 CDB7D4@@O. �4:8O= Q>;4@9A4J<BA-

AO= 5<?9F EB89D:<F FD< 6BCDBE4. !4=F< 69DBSFABEFP FB7B, KFB EFG89AF ;A49F: 
4) 6E9 FD< 6BCDBE4; 5) FB?P>B 864; 6) FB?P>B B8<A 6BCDBE. 
2. 'EFDB=EF6B EB89D:<F 2 A9;46<E<@B D45BF4RM<I Q?9@9AF4. �9DBSFAB-

EF< BF>4;4 Q?9@9AFB6 EBBF69FEF69AAB D46AO 0,05 < 0,08. !4=F< 69DBSFABEFP 
BF>4;4 GEFDB=EF64, 9E?< 8?S QFB7B 8BEF4FBKAB, KFB5O BF>4;4? IBFS 5O B8<A 
Q?9@9AF. 
3. #D< C9D984K9 EBB5M9A<S E<7A4?4@< «FBK>4» < «F<D9» QF< E<7A4?O 

6EFD9K4RFES 6 EBBFABL9A<< 5/3. %F4F<EF<K9E><9 E6B=EF64 CB@9I F4>B6O, KFB 
<E>4:4RFES 6 ED98A9@ 2/5 EBB5M9A<= «FBK>4» < 1/3 EBB5M9A<= «F<D9». 
!4=F< 69DBSFABEFP FB7B, KFB CDB<;6B?PAO= <; CD<ASFOI E<7A4?B6 A9 <E>4-
:ёA. 
4. �9DBSFABEFP CBD4:9A<S @<L9A< EFD9?>B@ CD< B8AB@ 6OEFD9?9 D46A4 

0,75.  !4=F< 69DBSFABEFP FB7B, KFB CD< 10 6OEFD9?4I, EFD9?B> CBD4;<F @<L9AP 
8 D4;. $9;G?PF4F, CB?GK9AAO= CD<@9A9A<9@ ?B>4?PAB= F9BD9@O �4C?4E4, 
ED46A<FP E D9;G?PF4FB@, CB?GK9AAO@ CB HBD@G?9 �9DAG??<. 
5. "COF EBEFB<F <; K9FOD9I A9;46<E<@OI 5DBE4A<= @BA9FO, 6 >4:8B@ <; 

>BFBDOI 79D5 6OC4849F E 69DBSFABEFPR @ = 0,5. �?S E?GK4=AB7B K<E?4 CBS6-
?9A<= 79D54 CBEFDB<FP:   
4) DS8 D4ECD989?9A<S; 5) @AB7BG7B?PA<> D4ECD989?9A<S; 6) HGA>J<R D4E-

CD989?9A<S. 
 

�А �А�" 3. 
1. � >4:8B= <; 86GI GDA A4IB8<FES 5 59?OI < 10 K9DAOI L4DB6. �; C9D6B= 

GDAO C9D9?B:<?< 6B 6FBDGR A4G84KG B8<A L4D, 4 ;4F9@ <; 6FBDB= 6OAG?< 
A4G748 B8<A L4D. !4=F< 69DBSFABEFP FB7B, KFB 6OAGFO= L4D B>4:9FES KёD-
AO@. 
2. "F89? F9IA<K9E>B7B >BAFDB?S CDB69DS9F <;89?<S A4 EF4A84DFABEFP. �9-

DBSFABEFP FB7B, KFB <;89?<9 EF4A84DFAB, D46A4 0,8. !4=F< 69DBSFABEFP FB7B, 
KFB <; 86GI CDB69D9AAOI <;89?<= FB?P>B B8AB EF4A84DFAB9. 
3. � ?BF9D99 1000 5<?9FB6, <; A<I A4 1 5<?9F C4849F 6O<7DOL 500 DG5?9=, 

A4 10 5<?9FB6 – CB 100 DG5?9=, A4 50 5<?9FB6 – CB 20 DG5?9=, A4 100 5<?9FB6 



– CB 5 DG5?9=, BEF4?PAO9 5<?9FO A96O<7DOLAO9. !9>FB CB>GC49F 1 5<?9F. 
!4=F< 69DBSFABEFP 6O<7DOL4 A9 @9A99 20 DG5?9=. 
4. �?S BCD989?9A<S EB89D:4A<S CB?9;AOI >B@CBA9AFB6 A4 @9F4??GD7<K9-

E>B@ >B@5<A4F9 CDB6B8<FES BCDB5B64A<9 647BAB6 E FB64DAB= DG8B=. !4=F< 
69DBSFABEFP FB7B, KFB <; 400 647BAB6 BCDB5B64A<9 CDB=8GF DB6AB 80 647BAB6, 
9E?< <; 5 647BAB6 BCDB5G9FES FB?P>B B8<A. 
5. #DB<;6B8<FES 4 6OEFD9?4 CB @<L9A<. �9DBSFABEFP CBC484A<S CD< >4:-

8B@ 6OEFD9?9 D46A4 0,3. �?S E?GK4=AB7B K<E?4 CBC484A<= CBEFDB<FP: 4) DS8 
D4ECD989?9A<S; 5) @AB7BG7B?PA<> D4ECD989?9A<S; 6) HGA>J<R D4ECD989?9A<S, 
7) A4=F< @4F9@4F<K9E>B9 B:<84A<9. 

�А �А�" 4. 
1. &D< EFD9?>4 6 B8<A4>B6OI < A9;46<E<@OI GE?B6<SI CDB<;6B8SF CB B8-

AB@G 6OEFD9?G CB B8AB= < FB= :9 J9?<. �9DBSFABEFP CBD4:9A<S J9?< C9D6O@ 
EFD9?>B@ D46A4 0,9, 6FBDO@ – 0,8, FD9FP<@ – 0,7. !4=F< 69DBSFABEFP FB7B, KFB: 
4) FB?P>B B8<A <; EFD9?>B6 CBC4849F 6 J9?P; 5) FB?P>B 864 EFD9?>4 CBC48GF 6 
J9?P; 6) 6E9 FD< EFD9?>4 CBC48GF 6 J9?P. 
2. !45BDM<> CB?P;G9FES 86G@S >4EE4@<. � C9D6B= >4EE9 – 90 %, 4 6B 6FB-

DB= – 80 % BF?<KAB7B LD<HF4. !4=F< 69DBSFABEFP FB7B, KFB ?R54S <;6?9KёA-
A4S ?<F9D4 <; A4G84KG 6;SFB= >4EEO 5G89F BF?<KAB7B >4K9EF64. 
3. %FG89AF ;A49F 70 <; 90 6BCDBEB6 CDB7D4@@O. !4=F< 69DBSFABEFP FB7B, 

KFB EFG89AF ;A49F CD98?B:9AAO9 9@G Q>;4@9A4FBDB@ 3 6BCDBE4. 
4. �@9RFES 100 EF4A>B6 B8<A4>B6B= @BMABEF<, D45BF4RM<I A9;46<E<@B 

8DG7 BF 8DG74 6 B8<A4>B6B@ D9:<@9, CD< >BFBDB@ <I CD<6B8 B>4;O649FES 
6>?RKёAAO@ 6 F9K9A<9 8,0ýp  6E97B D45BK97B 6D9@9A<. �4>B64 69DBSFABEFP 
FB7B, KFB 6 CDB<;6B?PAB 6;SFO= @B@9AF 6D9@9A< B>4:GFES 6>?RK9AAO@< BF 
70 8B 80 EF4A>B6? 
5. #DB<;6B8<FES 6;DO64A<9 CSF< E>64:<A. �9DBSFABEFP 6OEB>B= QHH9>-

F<6ABEF< B5Nё@4 6;BD64AAB= @4EEO B8AB= E>64:<AO D46A4 0,7. #BEFDB<FP 
DS8 D4ECD989?9A<S QHH9>F<6ABEF< B5Nё@4 6;BD64AAB= @4EEO < A4=F< 9ё @4-
F9@4F<K9E>B9 B:<84A<9. 

�А �А�" 5. 
1. �?S E<7A4?<;4J<< B5 464D<< GEF4AB6<?< FD< A9;46<E<@B D45BF4RM<I 

GEFDB=EF64. �9DBSFABEFP FB7B, KFB CD< 464D<< ED45BF49F C9D6B9 GEFDB=EF6B, 
D46A4 0,9; 6FBDB9 – 0,95 < FD9FP9 – 0,85.  !4=F< 69DBSFABEFP FB7B, KFB CD< 464-
D<< ED45BF49F: 4) FB?P>B B8AB GEFDB=EF6B; 5) FB?P>B 864 GEFDB=EF64; 6) 6E9 
FD< GEFDB=EF64. 
2. $45BK<= B5E?G:<649F FD< EF4A>4, A4 >BFBDOI B5D454FO64RFES B8AB-

F<CAO9 89F4?<. �9DBSFABEFP 5D4>4 8?S C9D6B7B EF4A>4 D46A4 0,02; 8?S 6FBDB7B 
– 0,03; 8?S FD9FP97B – 0,04. "5D45BF4AAO9 89F4?< E>?48O64RFES 6 B8<A SM<>. 
#DB<;6B8<F9?PABEFP C9D6B7B EF4A>4 6 FD< D4;4 5B?PL9, K9@ 6FBDB7B, 4 FD9FP9-
7B – 6 864 D4;4 @9APL9, K9@ 6FBDB7B. "CD989?<FP 69DBSFABEFP FB7B, KFB 6;SF4S 
A4G84KG 89F4?P 5G89F 5D4>B64AAB=. 
3. �4>B64 69DBSFABEFP FB7B, KFB >648D4F 6O5D4AAB7B A4G84KG J9?B7B K<E-

?4 5G89F B>4AK<64FPES J<HDB= 1. 



4. � "&� CBEFGC<?4 C4DF<S <;89?<=. �9DBSFABEFP FB7B, KFB A4G84KG 6;S-
FB9 <;89?<9 EF4A84DFAB, D46A4 0,9. !4=F< 69DBSFABEFP FB7B, KFB <; 100 CDB69-
D9AAOI <;89?<= B>4:9FES EF4A84DFAOI A9 @9A99 84.  
5. #DB<;6B8SFES CBE?98B64F9?PAO9 <ECOF4A<S CD<5BDB6 A4 A48ё:ABEFP. 

�4:8O= E?98GRM<= CD<5BD <ECOFO649FES FB?P>B 6 FB@ E?GK49, 9E?< CD98O-
8GM<= B>4;4?ES A48ё:AO@. #BEFDB<FP DS8 D4ECD989?9A<S E?GK4=AB7B K<E?4 
<ECOF4AAOI CD<5BDB6, 9E?< 69DBSFABEFP 6O89D:4FP <ECOF4A<9 8?S >4:8B7B 
<; A<I D46A4 0,9. 

 

4. КBAFDB?PAO9 ;484A<S <?< <AO9 @4F9D<4?O, A9B5IB8<@O9 
8?S BJ9A>< ;A4A<=, G@9A<=, A46O>B6, I4D4>F9D<;GRM<I QF4CO HBD@<-
DB64A<S >B@C9F9AJ<= 6 CDBJ9EE9 BE6B9A<S B5D4;B64F9?PAB= CDB7D4@@O 

< 8<EJ<C?<AO, 6 IB89 CDB@9:GFBKAB= 4FF9EF4J<< 

+4EFP 1. 

�B >B@CBA9AF9 >B@C9F9AJ<= «�A4FP» 

1. �9=EF6<F9?PAO9 K<E?4. %6B=EF64 @B8G?S. (GA>J<S. %CBEB5O ;484A<S 
HGA>J<<. "EAB6AO9 CBASF<S, F9BD9F<K9E><9 CB?B:9A<S < @9FB8O 4A4?<;4 
HGA>J<BA4?PAOI ;46<E<@BEF9=. 

2. #D989? HGA>J<<. &9BD9@O B5 98<AEF69AABEF< CD989?4 < ?B>4?PAB= 
B7D4A<K9AABEF< HGA>J<<, <@9RM9= CD989?. 

3.  �64 ;4@9K4F9?PAOI CD989?4. 
4. #DB<;6B8A4S. �9B@9FD<K9E><= E@OE? CDB<;6B8AB=.  #D<@9A9A<9 6 

@9A98:@9AF9.  
5. #DB<;6B8AO9 E?B:AB=, B5D4FAB=, C4D4@9FD<K9E>< ;484AAB= HGA>-

J<<. 
6. &45?<J4 CDB<;6B8AOI. 
7. �<HH9D9AJ<4? HGA>J<<. #D46<?4 6OK<E?9A<S. 
8. &9BD9@O (9D@4, $B??S, �47D4A:4. 
9. #D<;A4>< 6B;D4EF4A<S < G5O64A<S HGA>J<<. 
10. &BK>< Q>EFD9@G@4. !9B5IB8<@B9 < 8BEF4FBKAB9 GE?B6<S EGM9EF6B-

64A<S Q>EFD9@G@4.  
11. #DB<;6B8AO9 6OEL<I CBDS8>B6. �OCG>?BEFP 669DI < 6A<;. &BK>4 

C9D97<54. 
12. �E<@CFBFO 7D4H<>4 HGA>J<<. 
13. +4EFAO9 CDB<;6B8AO9 HGA>J<< @AB7<I C9D9@9AAOI. &9BD9@4 B 

E@9L4AAOI CDB<;6B8AOI. �<HH9D9AJ<4?. 
14. #DB<;6B8A4S CB A4CD46?9A<R. Э>EFD9@G@. !9B5IB8<@O9 GE?B6<S. 
�BEF4FBKAO9 GE?B6<S Q>EFD9@G@4. 
15. #9D6BB5D4;AO9 < A9BCD989?9AAO= <AF97D4?. %6B=EF64 <AF97D4?4. 

&45?<J4 CDBEF9=L<I <AF97D4?B6. 
16. �AF97D<DB64A<9 CB K4EFS@. �4@9A4 C9D9@9AAOI 6 A9BCD989?9AAB@ 

<AF97D4?9. 
17. �AF97D<DB64A<9 8DB5AB-D4J<BA4?PAOI HGA>J<=. 
18. "CD989?9AAO= <AF97D4?. "CD989?9A<9, 79B@9FD<K9E><= E@OE?, 

E6B=EF64. 



19. &9BD9@4 B5 <AF97D4?9 E C9D9@9AAO@ 69DIA<@ CD989?B@. (BD@G?4 
!PRFBA4-�9=5A<J4. 

20.�AF97D<DB64A<9 CB K4EFS@, ;4@9A4 C9D9@9AAOI 6 BCD989?9AAB@ <A-
F97D4?9.  

21. #D<?B:9A<S BCD989?9AAB7B <AF97D4?4. �?<A4 >D<6B=. "5N9@ F9?4 
6D4M9A<S. 

22. +<E?B6O9 DS8O. "EAB6AO9 CBASF<S. %6B=EF64 DS8B6. 
23. !9B5IB8<@O= CD<;A4> EIB8<@BEF< DS84. %?98EF6<9, CD<@9DO. �9B-

@9FD<K9E>4S CDB7D9EE<S. 
24. #D<;A4>< ED46A9A<S ;A4>BCBEFBSAAOI DS8B6. 
25. #D<;A4>< �4?4@59D4 < �BL<. 
26. #D<;A4> �9=5A<J4. %?98EF6<9. 
27. �<HH9D9AJ<4?PAO9 GD46A9A<S C9D6B7B CBDS8>4. #BASF<S K4EFAB7B 

< B5M97B D9L9A<=, CBEF4AB6>4 ;484K< �BL<.  
28. 'D46A9A<S E D4;89?SRM<@<ES C9D9@9AAO@<. 
29. �<A9=AO9 < B8ABDB8AO9 GD46A9A<S C9D6B7B CBDS8>4. 'D46A9A<9 

�9DAG??<. 
30. �<A9=AO9 8<HH9D9AJ<4?PAO9 GD46A9A<S E CBEFBSAAO@< >BQHH<-

J<9AF4@<. )4D4>F9D<EF<K9E>B9 GD46A9A<9. %FDG>FGD4 B5M97B D9L9A<S.  
 

�B >B@CBA9AF9 >B@C9F9AJ<= «#@9FP» 

1. "C<L<F9 ECBEB5O ;484A<S HGA>J<<. #DB4A4?<;<DG=F9 BEAB6AO9 
QF4CO CD<@9A9A<S @9FB8B6 @4F9@4F<K9E>B7B 4A4?<;4 6 D45BF9 E Q>BAB@<K9E><-
@< Q>EC9D<@9AF4@<. 

2. %HBD@G?<DG=F9 F9BD9@O B5 98<AEF69AABEF< CD989?4 < ?B>4?PAB= 
B7D4A<K9AABEF< HGA>J<<, <@9RM9= CD989?. 

3.  $4E>DB=F9 864 ;4@9K4F9?PAOI CD989?4. 
4. #DB4A4?<;<DG=F9 79B@9FD<K9E><= E@OE? CDB<;6B8AB=. 
5. �A4?<; CDB<;6B8AB= C4D4@9FD<K9E>< ;484AAB= HGA>J<<. 
6. "C<L<F9 F45?<JG CDB<;6B8AOI. 
7. #DB4A4?<;<DG=F9 8<HH9D9AJ<4? HGA>J<<. �4>B6O CD46<?4 97B 6O-

K<E?9A<S. 
8. %HBD@G?<DG=F9 F9BD9@O (9D@4, $B??S, �47D4A:4. 
9.  $4E>DB=F9 CD<;A4>< 6B;D4EF4A<S < G5O64A<S HGA>J<<. 
10. %HBD@G?<DG=F9 A9B5IB8<@B9 < 8BEF4FBKAB9 GE?B6<S EGM9EF6B64-

A<S Q>EFD9@G@4.  
11. �4=F9 BCD989?9A<9 E6B=EF64 6OCG>?BEFP 669DI < 6A<; 8?S HGA>J<<. 
12.  "C<L<F9 4E<@CFBFO 7D4H<>4 HGA>J<<. 
13. %HBD@G?<DG=F9 F9BD9@G B E@9L4AAOI CDB<;6B8AOI. 
14. #D<698<F9 A9B5IB8<@O9 GE?B6<S Q>EFD9@G@4 (!#. 
15. #D<698<F9 F45?<JG CDBEF9=L<I <AF97D4?B6. 
16. #DB4A4?<;<DG=F9 ;4@9AG C9D9@9AAOI 6 A9BCD989?9AAB@ <AF97D4?9. 
17. "C<L<F9 <AF97D<DB64A<9 8DB5AB-D4J<BA4?PAOI HGA>J<=. 
18. %HBD@G?<DG=F9 79B@9FD<K9E><= E@OE? BCD989?9AAB7B <AF97D4?4. 



19. #D<698<F9 HBD@G?G !PRFBA4-�9=5A<J4.  9FB8O CD<ASF<S D9L9-
A<= 6 GCD46?9A<< BC9D4J<BAAB= (CDB<;6B8EF69AAB=) 89SF9?PABEFPR BD74A<-
;4J<=. 

20.%HBD@G?<DG=F9 BEB59AABEF< <AF97D<DB64A<S CB K4EFS@ < ;4@9AO 
C9D9@9AAOI 6 BCD989?9AAB@ <AF97D4?9.  

21. "C<L<F9 CD<?B:9A<S BCD989?9AAB7B <AF97D4?4. 
22. #D<698<F9 BEAB6AO9 E6B=EF64 K<E?B6OI DS8B6. 
23. %HBD@G?<DG=F9 A9B5IB8<@O= CD<;A4> EIB8<@BEF< DS84. 
24. #D<698<F9 CD<;A4>< ED46A9A<S ;A4>BCBEFBSAAOI DS8B6. 
25. #D<698<F9 CD<;A4>< �4?4@59D4 < �BL<. 
26. #DB4A4?<;<DG=F9 CD<;A4> �9=5A<J4. 
27. $4E>DB=F9 CBASF<9 K4EFAB7B < B5M97B D9L9A<=.  
28. �A4?<; GD46A9A<S E D4;89?SRM<@<ES C9D9@9AAO@<. 
29. �A4?<; ?<A9=AOI < B8ABDB8AOI GD46A9A<= C9D6B7B CBDS8>4. 
30. #D<698<F9 CD<@9D ?<A9=AB7B 8<HH9D9AJ<4?PAB7B GD46A9A<S E CB-

EFBSAAO@< >BQHH<J<9AF4@<.   
 

�B >B@CBA9AF9 >B@C9F9AJ<= «�?489FP A46O>4@<» 

1.  +<E?B b A4;O649FES CD989?B@ HGA>J<< y = f (x) CD< x EFD9@SM9@ES > 
a (b = lim f (x)), 9E?< CB x→a ?R5B@G >4> G7B8AB @4?B@G K<E?G ε > 0 @B:AB 
G>4;4FP F4>B9 K<E?B ∂ > 0 , KFB 8?S 6E9I ;A4K9A<= x, G8B6?9F6BDSRM<I A9D4-
69AEF6G 0 < aх   < ∂ , 6OCB?AS9FES A9D469AEF6B  

1) übхf )(     2) þbхf )( ; 3) ýbхf )(  

 

2.  �?S EGM9EF6B64A<S CBASF<S CD989?4 HGA>J<< ECD464 A9B5IB8<@B, 
KFB5O HGA>J<S 5O?4 BCD989?9A4 CD<  

1) x<a;     2) x>a;     3) xga.  

 

3.   �?S EGM9EF6B64A<S CBASF<S CD989?4 HGA>J<< 6 FBK>9 4 A9B5IB8<-
@B, KFB5O HGA>J<S 5O?4 BCD989?9A4  

1) 6 FBK>9 4 < A9>BFBDB= 9ё B>D9EFABEF<; 
 2) 6 A9>BFBDB= B>D9EFABEF< FBK>< 4;  
3) 6 FBK>9 4.  

 

4.  +<E?B b A4;O649FES CD989?B@ HGA>J<< y = f (x) CD< EFD9@?9A<< x > + 
∞ (b = lim f (x)), 9E?< CB x→+∞ ?R5B@G >4> G7B8AB @4?B@G K<E?G ε > 0 @B:AB 
G>4;4FP F4>B9 K<E?B N > 0 , KFB 8?S 6E9I ;A4K9A<= x > N , 6OCB?AS9FES A9D4-
69AEF6B  

1) übхf )(     2) þbхf )( ; 3) ýbхf )(  

 

5.   �?S EGM9EF6B64A<S CBASF<S CD989?4 HGA>J<< E?964 A9B5IB8<@B, 
KFB5O HGA>J<S 5O?4 BCD989?9A4 CD<  

1) x<a;       2) x>a;      3) xfa.  



 

6. '>4;4FP 69DAGR HBD@G?G 6OK<E?9A<S CDB<;6B8AB= CDB<;6989A<S 
86GI HGA>J<= (HGA>J<< u = u(x) < v = v(x) <@9RF >BA9KAO9 CDB<;6B8AO9 6 
FBK>9 х).  

1) (uv)’ =u′v+uv′;   2) (uv)’ =u′v−uv′;   3) (uv)’ =u′v′.  
 

7.  '>4:<F9 @9I4A<K9E><= E@OE? CBASF<S CDB<;6B8AB= HGA>J<< y′ = f 

′(x) , 9E?< х – 6D9@S A9D46AB@9DAB7B 86<:9A<S FBK>< CB CDS@B= y = f (x) - 

D4EEFBSA<9, CDB=89AAB9 FBK>B= BF A4K4?4 86<:9A<S.  
1)  GE>BD9A<9 FBK>< 6 @B@9AF 6D9@9A< х;  
2)  @7AB69AA4S E>BDBEFP FBK>< 6 @B@9AF 6D9@9A< х;  
3)  CGFP, CDB=89AAO= FBK>B= ;4 CDB@9:GFB> 6D9@9A< &x .  

 

8.  "CD989?<FP ;A4K9A<S >BQHH<J<9AFB6 � < � CD< GE?B6<<, KFB HGA>-
J<S A9CD9DO6A4.  

ÿ
þ

ÿ
ý

ü

þ
ü


ý

4.3

40.2

0.

xBx

xx

xA

f  

  "F69F: 1) �=2,�=-6; 2) �=2,�=4; 3) �=0,�=6.  
 

9.  !4=F< CDB<;6B8AGR HGA>J<<.   xxy 3)3sin( 2 ý  

"F69F: 1) 3)3cos( 2' ý xy   2) y′ 3)2cos(2 ý xх    3) y′= 3)3cos(2 2  xx  

 

10. !4=F< CDB<;6B8AGR HGA>J<<.  433 ý х9xy  

"F69F    1) 432' )3( ý xexy    2) 433' )4( ý х9xy 3) 432432' 33  ý xх ex9xy  

 

11.   (GA>J<S z(x; y) A4;O649FES 8<HH9D9AJ<DG9@B= 6 FBK>9 ),( 00 Cх  , 9E-
?< 9ё K4EFAO9 CDB<;6B8AO9   ),('' yxzx   <   ),('' yxz y  

 1) EGM9EF6GRF 6 B>D9EFABEF< QFB= FBK><;  
2) A9CD9DO6AO 6 QFB= FBK>9 
 

12. �OK<E?<FP E@9L4AAO9 K4EFAO9 CDB<;6B8AO9 6FBDB7B CBDS8>4 
HGA>J<< 86GI C9D9@9AAOI. 42 32 ý xyxz   

1) yzz yxxy 62'''' ýý   2) 2'''' 6yzz yxxy ýý      3) xyzz yxxy 6'''' ýý  

 

13. +4EFAO@ CD<D4M9A<9@ HGA>J<< z(x; y) CB C9D9@9AAB= C A4;O649FES 
69?<K<A4  

1) z(x+∆x;y+∆y)−z(x;y);     2) z(x+∆x;y)−z(x;y);       3) z(x;y+∆y)−z(x;y).  
 

14. �E?< HGA>J<S z(x; y) BCD989?9A4 6 A9>BFBDB= B>D9EFABEF< FBK>< 
);( 00 Cх  6 >BFBDB=  0),( 00

' ýCхzx  <   0),( 00

' ýCхz C , < >DB@9 FB7B, ý ),( 00

" Cхzхx

),( 00

" Cхz CC ),( 00

" CхzхC ),( 00

" Cхz Cх =0,F B  



1) 6 FBK>9 );( 00 Cх EGM9EF6G9F Q>EFD9@G@ HGA>J<< z(x; y) ; 

2) 6 FBK>9 );( 00 Cх Q>EFD9@G@4 HGA>J<< z(x; y) A9F;  
 3) 8?S 8B>4;4F9?PEF64 EGM9EF6B64A<S Q>EFD9@G@4 6 FBK>9 );( 00 Cх AG:AO 

8BCB?A<F9?PAO9 <EE?98B64A<S. 
 

15. �OK<E?<FP E@9L4AAO9 K4EFAO9 CDB<;6B8AO9 6FBDB7B CBDS8>4 
HGA>J<< 86GI C9D9@9AAOI. z=4y−5x 2C  +3  

1) xzz yxxy 10''''' ýý ;                 2) Czz yxxy 10''''' ýý              3) xCzz yxxy 10''''' ýý ;         

 

16. #DB<;6B8<F9?PABEFP FDG84 5D<748O D45BK<I BJ9A9A4 @9A98:9DB@ 6 
6<89    

                     

W= -   5   t3    + 15 t2  + 100t +50  , 789 0 ≤ t ≤  12   D45BK99 6D9@S 6 K4E4I.  
            6             2 

�OK<E?<FP CD989?PAGR CDB<;6B8<F9?PABEFP FDG84 6 C9D6O= K4E D45BFO  
 1) 117,5 

2)  162,5 

3) 112,5 

�ECB?P;B64FP @4F9@4F<K9E><9 @9FB8O CD<ASF<S D9L9A<= 6 GCD46?9A<< 
BC9D4J<BAAB= (CDB<;6B8EF69AAB=) 89SF9?PABEFPR BD74A<;4J<=.  

 

17. !4=F< Q?4EF<KABEFP CB ECDBEG 8?S HGA>J<<         q=(100 -5D)   
  

1) 
p

p
qЕ p 

ý
20

)(  

2) 
p

p
qЕ p 

ý
20

)(  

3)  
p

p
qЕ p 

ý
20

5
)(  

 

18. (GA>J<S y = F(x) A4;O649FES C9D6BB5D4;AB= HGA>J<< y = f (x) A4 
CDB@9:GF>9 ), 9E?< 6 >4:8B= FBK>9 QFB7B CDB@9:GF>4  

1) ∫F(x)dx= f(x);   2)F′(x)= f(x);    3) F(x)= f(x)+C.  

 

19. (BD@G?4 <AF97D<DB64A<S CB K4EFS@ <@99F 6<8  
1)∫udv=uv−∫vdu;    2)  ý duvuvdvu ;    3)  ý vdxudxudv .           

  

20. �AF97D4?B@ E C9D9@9AAO@ 69DIA<@ CD989?B@ A4;O649FES <AF97D4? 
6<84  

1) ý
х

4

dtifх( )()(    bax ;       2) dxxfdxxf

b

a
ab

4

)(lim)(  



ý   3) 

dxxfdxxf

b

a

b

4

)(lim)(
0 




ý




 



 

21. %G@@4 ...3,2,1,
1

)1(
....

4

1

3

1

2

1 1

ý







?
?

?

 A4;O649FES  

 1) K<E?B6B= CBE?98B64F9?PABEFPR;  2) HGA>J<BA4?PAO@ DS8B@  3) K<E-
?B6O@ DS8B@;   

 

22.  $S8 A4;O649FES EIB8SM<@ES GE?B6AB, 9E?<  
4)  E4@ DS8 EIB8<FES, 4 DS8 <; 45EB?RFAOI ;A4K9A<= 97B K?9AB6 D4EIB-

8<FES;  
6)  DS8 EIB8<FES FB?P>B CD< A9>BFBDOI GE?B6<SI;  
E)  DS8 EIB8<FES FB?P>B E A9>BFBDB7B AB@9D4 n.  

 

23.  "5?4EFPR EIB8<@BEF< EF9C9AAB7B DS84 A4;O649FES  
1)  EB6B>GCABEFP >BQHH<J<9AFB6 n4  CD< >BFBDOI DS8 EIB8<FES; 2)  EB-

6B>GCABEFP ;A4K9A<= C9D9@9AAB= х CD< >BFBDOI DS8 EIB8<FES; 3)  EB6B>GC-
ABEFP GE?B6<= CD< >BFBDOI DS8 EIB8<FES.  

 

24.  �484K4 CB<E>4 D9L9A<S GD46A9A<S F(x, y, y′) = 0 CD< <;69EFAOI 
GE?B6<SI 00 )( CхC ý A4;O649FES  

1) 8<HH9D9AJ<4?PAO@ GD46A9A<9@; 2) ;484K9= �BL<; 3) >D496B= ;484-
K9=.  

 

25.  �<A9=AB9 8<HH9D9AJ<4?PAB9 GD46A9A<9 6FBDB7B CBDS8>4 E CBEFB-
SAAO@< >BQHH<J<9AF4@< <@99F 6<8:  

1)  )()()( ''' xryxqyxpy ý         2) )(''' xrqypyy ý      3) )(''' xryyy ý  

 

26.  �484K4 CB<E>4 D9L9A<S GD46A9A<S F(x, y, y′, y′′) = 0 CD< <;69EFAOI 
11)( Cхy ý             22 )( Cхy ý  A4;O649FES  
1) 8<HH9D9AJ<4?PAO@ GD46A9A<9@;  
2) ;484K9= �BL<;   
3)>D496B= ;484K9=;      .  

 

27.   '>4:<F9 69DAB9 B5M99 D9L9A<9 B8ABDB8AB7B 8<HH9D9AJ<4?PAB7B 
GD46A9A<S 6FBDB7B CBDS8>4, 9E?< 97B I4D4>F9D<EF<K9E>B9 GD46A9A<9 <@99F 
>BDA< 11 ýk   41 ýk .  

1) xx eCeCy 4

21 ý     2) xx хeCeCy 2

4

1 ý      3)  ý 1(C9y х cosx+ 2C sinx) 

 

28. �<HH9D9AJ<4?PAB9 GD46A9A<9 A4;O649FES B5O>AB69AAO@, 9E?<  
1. 1)  EB89D:<F CDB<;6B8AGR FB?P>B C9D6B7B CBDS8>4;  
2. 2)  EB89D:<F FB?P>B B8AG CDB<;6B8AGR CBDS8>4;  
3. 3)  EB89D:<F CDB<;6B8AGR HGA>J<< FB?P>B B8AB= C9D9@9AAB=.  

 

 



29. '>4:<F9 69DAB9 B5M99 D9L9A<9 B8ABDB8AB7B 8<HH9D9AJ<4?PAB7B 
GD46A9A<S 6FBDB7B CBDS8>4, 9E?< 97B I4D4>F9D<EF<K9E>B9 GD46A9A<9 <@99F 
>BDA< ý1k   12 ýk .  

1) xx eCeCy 21 ý       2) xx хeCeCy 21 ý      3)  ý 1(C9y х cosx+ 2C sinx) 

 

30. '>4:<F9 8<HH9D9AJ<4?PAB9 GD46A9A<9 6FBDB7B CBDS8>4.  
1) y′+2y=5 ;  
2) x−y′′=5y+1;    
3) xyyy 2''''' ý  

 

+4EFP 2. 
�B >B@CBA9AF9 >B@C9F9AJ<= «�A4FP» 

1.  4FD<JO. "EAB6AO9 CBASF<S, F9BD9F<K9E><9 CB?B:9A<S < @9FB8O D45BFO E 
B5N9>F4@< ?<A9=AB= 4?795DO. 
2. "CD989?<F9?<. %6B=EF64 BCD989?<F9?9=. 
3. %<EF9@O ?<A9=AOI GD46A9A<=. $9L9A<9 E<EF9@O. 
4.  9FB8 �D4@9D4. 
5.  9FB8 �4GEE4. 
6. %B5EF69AAO9 K<E?4 < EB5EF69AAO9 69>FBD4 @4FD<JO. 
7.  4FD<KAO9 @B89?< 8<A4@<>< BC9D4J<BAAB= 89SF9?PABEF< BD74A<;4J<<. 

8. �9>FBDO. �<A9=AO9 BC9D4J<< E 69>FBD4@<. 
9. �4;<E. �BBD8<A4FO 69>FBD4. �BBD8<A4FO < ?<A9=AO9 BC9D4J<<. %>4?SDAB9 
CDB<;6989A<9 69>FBDB6. 
10. �9>FBDAB9 CDB<;6989A<9 69>FBDB6. 
11. %@9L4AAB9 CDB<;6989A<9 69>FBDB6. 
12.%<EF9@4 >BBD8<A4F. $4EEFBSA<9 @9:8G FBK>4@<. �484A<9 ?<A<< A4 C?BE>B-
EF<. �BBD8<A4FAB9 < C4D4@9FD<K9E><9 GD46A9A<S ?<A<<. 
13. �BBD8<A4FAB9 < C4D4@9FD<K9E><9 GD46A9A<S CDS@B= A4 C?BE>BEF<. 'D46-
A9A<9 E G7?B6O@ >BQHH<J<9AFB@. 'D46A9A<9 CDS@B=, CDBIB8SM9= K9D9; 869 
84AAO9 FBK><. 
14. $4ECB?B:9A<9 CDS@OI A4 C?BE>BEF<. $4EEFBSA<9 BF FBK>< 8B CDS@B=. 
'7B? @9:8G CDS@O@<. 
15. 'D46A9A<9 C?BE>BEF< 6 CDBEFD4AEF69. $4ECB?B:9A<9 86GI C?BE>BEF9=. 
'7B? @9:8G C?BE>BEFS@<. 
16. #B?B:<F9?PAB9 < BFD<J4F9?PAB9 CB?GCDBEFD4AEF64. $4EEFBSA<9 BF FBK>< 
8B C?BE>BEF<. 
17. %CBEB5O ;484A<S CDS@B= 6 CDBEFD4AEF69. 
18. �;4<@AB9 D4ECB?B:9A<9 CDS@B= < C?BE>BEF< 6 CDBEFD4AEF69. '7B? @9:8G 
CDS@B= < C?BE>BEFPR. 
19. $4EEFBSA<9 BF FBK>< 8B CDS@B=. 
20. #BASF<9 >648D<><. #D<@9DO 6 @9A98:@9AF9. 
21. �?4EE<H<>4J<S >648D<>. %?GK4=, >B784 6 GD46A9A<< BFEGFEF6G9F xy . (BD-
@G?O E86<74 E<EF9@O >BBD8<A4F. 



22. �?4EE<H<>4J<S >648D<>. %?GK4=, >B784 xyCD<EGFEF6G9F 6 GD46A9A<<. 
(BD@G?O CB6BDBF4 E<EF9@O >BBD8<A4F. 
23. Э??<CE 6 >4ABA<K9E>B= E<EF9@9 >BBD8<A4F. 
24. �<C9D5B?4 6 >4ABA<K9E>B= E<EF9@9 >BBD8<A4F. 
25. #4D45B?4 6 >4ABA<K9E>B= E<EF9@9 >BBD8<A4F. 
26. %6B=EF64 >D<6OI 6FBDB7B CBDS8>4. 
27. �648D<>< 6 CDBEFD4AEF69. *<?<A8D<K9E><9 < >BA<K9E><9 CB69DIABEF<. 
28. Э??<CEB<8O.  9FB8 E9K9A<=. 
29. �<C9D5B?B<8O.  9FB8 E9K9A<=. 
30. #4D45B?B<8O.  9FB8 E9K9A<=. 
 

�B >B@CBA9AF9 >B@C9F9AJ<= «#@9FP» 

1. %HBD@G?<DG=F9 BEAB6AO9 QF4CO ?@8<9=9=8я <4B9<4B8G9A:8х <9B>8>6 ?@8 
@9H9=88 7484G 4=4;874 >5N9:B>6 ;8=99=>9 4;795@O. 
2. #D<698<F9 E6B=EF64 BCD989?<F9?9=. 
3. "C<L<F9 E<EF9@O ?<A9=AOI GD46A9A<=. 
4. �A4?<; @9FB84 �D4@9D4. 
5. �A4?<; @9FB84 �4GEE4. 
6. #DB4A4?<;<DG=F9 EB5EF69AAO9 K<E?4 < EB5EF69AAO9 69>FBD4 @4FD<JO. 
7. "C<L<F9 @4FD<KAO9 @B89?< 8<A4@<>< BC9D4J<BAAB= 89SF9?PABEF< BD74-
A<;4J<<. 
8. #DB4A4?<;<DG=F9 ?<A9=AO9 BC9D4J<< E 69>FBD4@<. 
9.  �4=F9 BCD989?9A<9 E>4?SDAB7B CDB<;6989A<S 69>FBDB6. 
10. �4=F9 BCD989?9A<9 69>FBDAB7B CDB<;6989A<S 69>FBDB6. 
11. �4=F9 BCD989?9A<9 E@9L4AAB7B CDB<;6989A<S 69>FBDB6. 
12. #D<698<F9 >BBD8<A4FAB9 < C4D4@9FD<K9E>B9 GD46A9A<S ?<A<<. 
13. �484=F9 GD46A9A<9 CDS@B=, CDBIB8SM9= K9D9; 869 84AAO9 FBK><. 
14. �A4?<; D4ECB?B:9A<S CDS@OI A4 C?BE>BEF<. 
15. #D<698<F9 GD46A9A<9 C?BE>BEF< 6 CDBEFD4AEF69. 
16. "CD989?<F9 D4EEFBSA<9 BF FBK>< 8B C?BE>BEF<. 
17. #DB4A4?<;<DG=F9 ECBEB5O ;484A<S CDS@B= 6 CDBEFD4AEF69. 
18. !4=8<F9 G7B? @9:8G CDS@B= < C?BE>BEFPR. 
19. �A4?<; D4EEFBSA<S BF FBK>< 8B CDS@B=. 
20. "C<L<F9 CBASF<9 >648D<><.  
21. #D<698<F9 >?4EE<H<>4J<R >648D<>. 
22. #DB4A4?<;<DG=F9 E?GK4=, >B784 xyCD<EGFEF6G9F 6 GD46A9A<<.  
23. �A4?<; Q??<CE4 6 >4ABA<K9E>B= E<EF9@9 >BBD8<A4F. 
24. �A4?<; 7<C9D5B?O 6 >4ABA<K9E>B= E<EF9@9 >BBD8<A4F. 
25. �A4?<; C4D45B?O 6 >4ABA<K9E>B= E<EF9@9 >BBD8<A4F. 
26. #D<698<F9 E6B=EF64 >D<6OI 6FBDB7B CBDS8>4. 
27. "C<L<F9 >648D<>< 6 CDBEFD4AEF69. 
28. �4=F9 BCD989?9A<9 Q??<CEB<84. 
29. �4=F9 BCD989?9A<9 7<C9D5B?B<84. 
30. �A4?<; E6B=EF6 C4D45B?B<84.  



 

�B >B@CBA9AF9 >B@C9F9AJ<= «�?489FP A46O>4@<» 

1. '>4:<F9 AG?96GR @4FD<JG   

1) ú
û

ù
ú
û

ù
00

00
            2)  ú

û

ù
ú
û

ù
01

20
      3) ú

û

ù
ú
û

ù
00

10
 

 

2. �648D4FA4S @4FD<J4 A4;O649FES 6ODB:89AAB=, 9E?< 

1) 9ё BCD989?<F9?P D469A AG?R;  
2) 9ё BCD989?<F9?P A9 D469A AG?R;  
3) 9ё D4A7 D469A D4;@9DABEF< @4FD<JO.  
 

3. '>4:<F9 GF69D:89A<9, A9EBBF69FEF6GRM99 E6B=EF64@ BCD989?<F9?S.  
1) 9E?< EFDB>4 <?< EFB?59J BCD989?<F9?S EBEFBSF <; AG?9=, FB BCD989?<F9?P 
D469A AG?R;  
2) BCD989?<F9?P, EB89D:4M<= 869 B8<A4>B6O9 EFDB>< /EFB?5J4, @9AS9F ;A4>;  
3) CD< C9D9EF4AB6>9 86GI EFDB> / EFB?5JB6 BCD989?<F9?P @9AS9F ;A4>.  
 

4. %<EF9@4, <@9RM4S, CB >D4=A9= @9D9, B8AB D9L9A<9, A4;O649FES  
1) BCD989?ёAAB=;  
2) A9BCD989?ёAAB=̆;  
3) EB6@9EFAB=.  
 

5. $9L<FP E<EF9@G ?<A9=AOI GD46A9A<= @9FB8B@ �4GEE4 
 

ÿ
þ

ÿ
ý

ü

ý
ý
ý

091095

3332

1232

4321

4321

4321

хххх
хххх

хххх
 

 

6.  �OK<E?<FP ;A4K9A<9 6OD4:9A<S   %ВА &   , 789  λ=4; 
 

ú
û

ù
ú
û

ù
ý

210

321
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û

ù
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û

ù
ý

15

10
В      ú

û

ù
ú
û

ù
ý

543

021
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7. '>4:<F9 BL<5BKAB9 GF69D:89A<9. "5D4FA4S @4FD<J4 1А EGM9EF6G9F FB784 
< FB?P>B FB784, >B784  
1) BCD989?<F9?P @4FD<J9 � A9 D469A AG?R;  
2) D4A7 @4FD<JO � D469A D4;@9DABEF< @4FD<JO;  
3) @4FD<J4 � - 6ODB:89AA4S.  
 

8. '>4:<F9 GF69D:89A<9, A9EBBF69FEF6GRM99 E6B=EF64@ BCD989?<F9?S. 
1) CD< FD4AECBA<DB64A<< @4FD<JO BCD989?<F9?P @9AS9F ;A4>;  
2) CD< C9D9EF4AB6>9 86GI EFDB> / EFB?5JB6 BCD989?<F9?P @9AS9F ;A4>;  



3) B5M<= @AB:<F9?P EFDB>< / EFB?5J4 @B:AB 6OABE<FP ;4 ;A4> BCD989?<F9?S.  
 

9. %<EF9@4, A9 <@9RM4S D9L9A<=, A4;O649FES  
1) EB6@9EFAB=;  
2) A9EB6@9EFAB=;  
3) A9BCD989?ёAAB=.  
 

10. %<EF9@4 B8ABDB8AOI GD46A9A<= 6E9784 S6?S9FES  
1) BCD989?ёAAB=; 2) A9BCD989?ёAAB=; 3) EB6@9EFAB=. 
 

11. �648D4FA4S @4FD<J4 S6?S9FES 6ODB:89AAB= FB784 < FB?P>B FB784, >B784  
1) EB89D:<F ?<A9=AB ;46<E<@O9 EFDB>< / EFB?5JO;  
2) A9 EB89D:<F ?<A9=AB ;46<E<@O9 EFDB>< / EFB?5JO;  
3) D4A7 @4FD<JO D469A D4;@9DABEF< @4FD<JO.  
 

12. '>4:<F9 Q?9@9AF4DAB9 CD9B5D4;B64A<9, A9 CD<6B8SM99 > Q>6<64?9AFAB= 
E<EF9@9 GD46A9A<=.  

1) CD<546?9A<9 > B59<@ K4EFS@ B8AB7B GD46A9A<S EBBF69FEF69AAB B59<I K4-
EF9= 8DG7B7B GD46A9A<S, G@AB:9AAOI A4 ?R5B9 89=EF6<F9?PAB9 K<E?B;  
2) G@AB:9A<9 B59<I K4EF9= B8AB7B GD46A9A<S A4 EBBF69FEF6GRM<9 K4EF< 

8DG7B7B GD46A9A<S, G@AB:9AAO9 A4 ?R5B9 89=EF6<F9?PAB9 K<E?B;  
3) C9D9EF4AB6>4 GD46A9A<= <?< E?4749@OI 6 GD46A9A<SI.  
 

13. #D98CD<SF<9 6OCGE>49F FD< 6<84 CDB8G>J<< 321 ,, $$$  6 >B?<K9EF69 
15,25,40 LFG>, D94?<;G9@OI CB J9A4@ 30,40,50 89A,98 EBBF69FEF69AAB.  9A9-
8:9DG FD95G9FES BCD989?<FP 6ODGK>G CD98CD<SF<S BF D94?<;4J<< CDB8G>J<< 
< 99 <;@9A9A<9 CD< <;@9A9A<< J9A CDB8G>J<< 321 ,, $$$  EBBF69FEF69AAB A4 +5, 
-3, +2 89A.98.  �ECB?P;G=F9 @9FB8O CD<ASF<S D9L9A<= 6 GCD46?9A<< BC9D4J<-
BAAB= (CDB<;6B8EF69AAB=) 89SF9?PABEFPR BD74A<;4J<=. 
 

14. '>4:<F9 HBD@G?G E>4?SDAB7B CDB<;6989A<S 69>FBDB6 );( yx aa4  < );( yx bbb

.1) yyxx baba  ;     2) 
y

y

x

x

b

a

b

a
 ;   3) ø ù ø ù22

yyxx baba  .  

15. �A4> CDB9>J<< 69>FBD4 A4 BEP ;46<E<F  
1) BF 8?<AO 69>FBD4;  
2) ;46<E<F BF A4CD46?9A<S 69>FBD4;  
3) A9 ;46<E<F BF 8?<AO < A4CD46?9A<S 69>FBD4.  
 

16. "CD989?<FP, S6?SRFES ?< 69>FBDO ?<A9=AB ;46<E<@O@< 4  (1;2;1) ; 6  

(3;−1;2) ;  
 A  (2;−3;1)  
1)84;    2) A9F;  3) A9 ;A4R.  



 

17. �OD4:9A<9 bab4


cos   

1) E>4?SDAB9 CDB<;6989A<9 69>FBDB6;  
2) 69>FBDAB9 CDB<;6989A<9 69>FBDB6;  
3) E@9L4AAB9 CDB<;6989A<9 69>FBDB6.  
 

18. '>4:<F9 HBD@G?G 6OK<E?9A<S A4CD46?SRM97B >BE<AGE4 69>FBD4 );( Cх 444 . 

 1)  
a

aa
a

yx




ýcos ;    2)  
a

aa
a

yx




ýcos ;   3) 
a

a
a x

ýcos .  

 

19. �E?< EGM9EF6G9F A9AG?96B= 69>FBD х  F4>B=, KFB 6OCB?AS9FES D469AEF6B 
ххА  ý   FB K<E?B λ A4;O649FES  

1) I4D4>F9D<EF<K9E><@ ;A4K9A<9@ @4FD<JO �;  
2) EB5EF69AAO@ ;A4K9A<9@ @4FD<JO �;  
3) 98<A<KAO@ ;A4K9A<9@ @4FD<JO �.  
 

20. �9>FBDОМ , 6OIB8SM<= <; A4K4?4 >BBD8<A4F < ;4>4AK<64RM<=ES 6 FBK>9 
 , A4;O649FES  
1) BDF 69>FBDB@ FBK><  ;  
2) A4CD46?SRM<@ 69>FBDB@ FBK><  ;  
3) D48<GE-69>FBDB@ FBK><  .  
 

21. '>4:<F9 6OD4:9A<9, A9 S6?SRM99ES E6B=EF6B@ E>4?SDAB7B CDB<;6989A<S 
69>FBDB6. 
1) abb4 

ý  

2)  abb4   ý )(  

3)  cabaAb4 
ý )(   

 

22. �4A FD9G7B?PA<> ABC E 69DL<A4@< �(6;4), �(-3;5), %(-2;-6).  

!4C<E4FP GD46A9A<9 CDS@B=, CDBIB8SM9= K9D9; �, C4D4??9?PAB EFBDBA9 �%. 
1) 11x − y + 62 = 0 ; 2) 11x − y + 5 = 0 ; 3) 11x + y − 70 = 0 .   
 

23. �4A BFD9;B> AB E >BAJ4@< �(-3;2), �(-1;4). !4C<E4FP GD46A9A<9 CDS@B=, 
EB98<ASRM9= E9D98<AG BFD9;>4 E A4K4?B@ >BBD8<A4F.  
1) 3I+2y=0;  
2) 3x−2y+12=0;  
3) 3x+2y−12=0.  
 

24. %<EF9@4 GD46A9A<=  
þ
ý
ü

ý
ý
0

0

2322

1111

DzCyBxA

DzCyBxA
  ; ;484ёF 6 FDёI@9DAB@ CDBEFD4A-

EF69  
1) GD46A9A<9 CDS@B=;  

2) GD46A9A<9 C?BE>BEF<;  



3) GD46A9A<S 86GI C?BE>BEF9=.  
 

25. '>4:<F9 79B@9FD<K9E><= E@OE? >BQHH<J<9AFB6 �, �, % 6 B5M9@ GD46A9-
A<< C?BE>BEF<. �9>FBD N(A,B,C)  

1) ?9:<F A4 CDS@B= C9DC9A8<>G?SDAB= C?BE>BEF<;  
2) ?9:<F A4 CDS@B= C4D4??9?PAB= C?BE>BEF<;  
3) CD<A48?9:<F C?BE>BEF<.  
 

26. '>4:<F9 >4ABA<K9E>B9 GD46A9A<9 C4D45B?O.  
1) @хC 22 ý ;  

2) 
22@хC ý ;  

3) y=2px.  

 

27. '>4:<F9 >4ABA<K9E>B9 GD46A9A<9 7<C9D5B?O.  
1) 1ý

b

y

a

x
;  

2) 1
2

2

2

2

ý
b

y

a

x
;  

 3) 1
2

2

2

2

ý
b

y

a

x
  

 

28. '>4:<F9 B5M<= 6<8 GD46A9A<9 ?<A<< 6FBDB7B CBDS8>4.  
1) 0222 ý GFxzEzDyzCyBxyAx  

2)  022 ý FEyDxCyBxyAx  

3) Ax+By+Cz+D=0.  

 

29. 'EF4AB6<FP, >4>4S ?<A<S BCD989?S9FES 84AAO@ GD46A9A<9@. !4=F< >BBD-
8<A4FO 99 J9AFD4, CB?GBE<, Q>EJ9AFD<E<F9F. #D<69EF< CD<@9D EBBF69FEF6GR-
M9= @B89?< 6 @9A98:@9AF9. 

0112)44(16)168(7 22 ý CCхx  

 
30. �4AO >B@C?9>EAO9 K<E?4   iz 5121 ý    <   iz 432 ý .   !4=F<  21 zz  ,  21 zz  , 

2

1

z

z
. 

 

 

+4EFP 3. 
�B >B@CBA9AF9 >B@C9F9AJ<= «�A4FP» 

1.  "EAB6AO9 CBASF<S, F9BD9F<K9E><9 CB?B:9A<S, @9FB8O, A9B5IB8<@O9 8?S D9-
L9A<S CDBH9EE<BA4?PAOI ;484K 69DBSFABEFAB7B @B89?<DB64A<S < <AF9DCD9F4-
J<< D9;G?PF4FB6 4A4?<;4 QF<I @B89?9=. 
2.  �?4EE<H<>4J<S E?GK4=AOI EB5OF<=. 
3.   AB:9EF6B Q?9@9AF4DAOI <EIB8B6. #D<@9DO. 



4.  �9DBSFABEFP E?GK4=AB7B EB5OF<S, 9ё E6B=EF64. 
5. Э?9@9AFO >B@5<A4FBD<><. 
6. "C9D4J<< A48 E?GK4=AO@< EB5OF<S@<, 6OK<E?9A<9 69DBSFABEF9=. 
7. (BD@G?4 CB?AB= 69DBSFABEF<. 
8. (BD@G?4 �4=9E4. 
9. %I9@4 �9DAG??<. (BD@G?4 �9DAG??<. 
10. (BD@G?4 #G4EEBA4. 
11.�B>4?PA4S F9BD9@4  G46D4 - �4C?4E4. 
12. �AF97D4?PA4S F9BD9@4  G46D4 – �4C?4E4. 
13. �<E>D9FA4S E?GK4=A4S 69?<K<A4. �4>BA D4ECD989?9A<S. 
14. +<E?B6O9 I4D4>F9D<EF<>< E?GK4=AOI 69?<K<A, <I E6B=EF64. 
15. �AF9DCD9F4J<S @4F9@4F<K9E>B7B B:<84A<S, 8<EC9DE<< < ED98A97B >648D4-
F<K9E>B7B BF>?BA9A<S E?GK4=AB= 69?<K<AO 6 @B89?SI @9A98:@9AF4. 
16. !9CD9DO6A4S E?GK4=A4S 69?<K<A4. (GA>J<S D4ECD989?9A<S, 9ё E6B=EF64. 
17. #?BFABEFP 69DBSFABEF< A9CD9DO6AB= E?GK4=AB= 69?<K<AO, 9ё E6B=EF64. 
18. �OK<E?9A<9 K<E?B6OI I4D4>F9D<EF<> A9CD9DO6AB= E?GK4=AB= 69?<K<AO. 
19. "EAB6AO9 D4ECD989?9A<S 8<E>D9FAOI E?GK4=AOI 69?<K<A. 
20. �<AB@<4?PAO= ;4>BA D4ECD989?9A<S. 
21. �4>BA D4ECD989?9A<S #G4EEBA4. 
22. �9B@9FD<K9E>B9 D4ECD989?9A<9. 
23. �<C9D79B@9FD<K9E>B9 D4ECD989?9A<9. 
24. "EAB6AO9 D4ECD989?9A<S A9CD9DO6AOI E?GK4=AOI 69?<K<A. 
25. $46AB@9DAO= ;4>BA D4ECD989?9A<S. 
26. �B74D<H@<K9E>< – ABD@4?PAB9 D4ECD989?9A<9. 
27. #B>4;4F9?PAO= ;4>BA D4ECD989?9A<S. 
28. !BD@4?PAO= ;4>BA D4ECD989?9A<S. #D<@9A9A<9 6 @B89?<DB64A<<. 
29. "J9A>4 C4D4@9FDB6 79A9D4?PAB= EB6B>GCABEF< CB 6O5BD>9. �4K9EF6B BJ9-
AB>. 
30. "8ABH4>FBDAO= 8<EC9DE<BAAO= 4A4?<;. 
 

�B >B@CBA9AF9 >B@C9F9AJ<= «#@9FP» 

1.  #D<698<F9 BEAB6AO9 CBASF<S 69DBSFABEFAB7B 4A4?<;4.  �A4?<; C9D9IB84 BF 
CD98@9FAB=, CD<>?48AB= CBEF4AB6>< ;484K< > 6O5BDG CB8IB8SM9= 69DBSFABEF-
AB= @B89?< 
2.  #DB698<F9 >?4EE<H<>4J<S E?GK4=AOI EB5OF<=. 
3.  �A4?<; @AB:9EF64 Q?9@9AF4DAOI <EIB8B6.  
4.  $4E>DB=F9 CBASF<9 69DBSFABEF< E?GK4=AB7B EB5OF<S, CD<698<F9 9ё E6B=-
EF64. 
5. "C<L<F9 Q?9@9AFO >B@5<A4FBD<><. 
6. �A4?<; BC9D4J<= A48 E?GK4=AO@< EB5OF<S@<. 
7. "C<L<F9 HBD@G?G CB?AB= 69DBSFABEF<. 
8. �A4?<; HBD@G?O �4=9E4. 
9. $4E>DB=F9 EI9@G �9DAG??<. 
10. �A4?<; HBD@G?O #G4EEBA4. 
11.%HBD@G?<DG=F9 ?B>4?PAGR F9BD9@G  G46D4 - �4C?4E4. 



12. �B>4:<F9 <AF97D4?PAGR F9BD9@G  G46D4 – �4C?4E4. 
13. �A4?<; 8<E>D9FAB= E?GK4=AB= 69?<K<AO.  

14. "C<L<F9 K<E?B6O9 I4D4>F9D<EF<>< E?GK4=AOI 69?<K<A. 
15.#D<698<F9 <AF9DCD9F4J<R @4F9@4F<K9E>B7B B:<84A<S, 8<EC9DE<< < ED98-
A97B >648D4F<K9E>B7B BF>?BA9A<S E?GK4=AB= 69?<K<AO 6 @9A98:@9AF9 BD74-
A<;4J<<. 

16.�A4?<; HGA>J<S D4ECD989?9A<S A9CD9DO6AB= E?GK4=AB= 69?<K<AO. 

17. �A4?<; C?BFABEF< 69DBSFABEF< A9CD9DO6AB= E?GK4=AB= 69?<K<AO. 
18. �OK<E?9A<9 K<E?B6OI I4D4>F9D<EF<> A9CD9DO6AB= E?GK4=AB= 69?<K<AO. 
19. #D<698<F9 BEAB6AO9 D4ECD989?9A<S 8<E>D9FAOI E?GK4=AOI 69?<K<A. 
20. �A4?<; 5<AB@<4?PAB7B ;4>BA4 D4ECD989?9A<S. 
21. �A4?<; ;4>BA4 D4ECD989?9A<S #G4EEBA4. 
22. �A4?<; 79B@9FD<K9E>B7B D4ECD989?9A<S. 
23. �A4?<; 7<C9D79B@9FD<K9E>B7B D4ECD989?9A<S. 
24. %HBD@G?<DG=F9 BEAB6AO9 ;4>BAO D4ECD989?9A<S A9CD9DO6AOI E?GK4=-
AOI 69?<K<A. 
25. �A4?<; D46AB@9DAB7B ;4>BA4 D4ECD989?9A<S. 
26. �A4?<; ?B74D<H@<K9E>< – ABD@4?PAB7B D4ECD989?9A<S. 
27. #D<698<F9 BEAB6AO9 E6B=EF64 CB>4;4F9?PAB7B ;4>BA4 D4ECD989?9A<S. 
28. �A4?<; ABD@4?PAB7B ;4>BA4 D4ECD989?9A<S. "EB59AABEF< CD<@9A9A<S 6 
@B89?<DB64A<< BC9D4J<BAAB= 89SF9?PABEF<. 

29. "J9A>4 C4D4@9FDB6 79A9D4?PAB= EB6B>GCABEF< CB 6O5BD>9. �A4?<; >4K9-
EF64 BJ9AB>. 
30. $4E>DB=F9 CBASF<9 B8ABH4>FBDAB7B 8<EC9DE<BAAB7B 4A4?<;4. 
 

�B >B@CBA9AF9 >B@C9F9AJ<= «�?489FP A46O>4@<» 

1. %<@@9FD<KA4S @BA9F4 A9;46<E<@B 5DBE49FES 3 D4;4. �4>B64 69DBSFABEFP, 
KFB ;4 QFB 6D9@S A< D4;G A9 6OC489F BD9?? 
"F69F: 
A.  1/2 

B.  1/16 

C.  1/8 

D.  5/8 

 

2. %<@@9FD<KA4S @BA9F4 A9;46<E<@B 5DBE49FES 3 D4;4. �4>B64 69DBSFABEFP, 
KFB D9L>4 6OC489F FB?P>B 864 D4;4? 
"F69F: 
A. 5/8 

B.  7/8 

C.  3/8 

D.  1/4 

 

3. %<@@9FD<KA4S @BA9F4 A9;46<E<@B 5DBE49FES 2 D4;4. �4>B64 69DBSFABEFP, 
KFB B54 D4;4 6OC489F BD9?? 



"F69F: 
A.  2/3 

B.  1/4 

C.  1/2 

 

4. %<@@9FD<KA4S @BA9F4 A9;46<E<@B 5DBE49FES 3 D4;4. #9D6O9 864 D4;4 6OC4-
?4 D9L>4.  �4>B64 69DBSFABEFP, KFB A4 FD9F<= D4; F4>:9 6OC489F D9L>4? 
"F69F: 
A.  1/4 

B.  1/8 

C.  3/8 

D.  1/2 

 

5. %<@@9FD<KA4S <7D4?PA4S >BEFP A9;46<E<@B 5DBE49FES 2 D4;4. �4>B64 69DB-
SFABEFP, KFB EG@@4 6OC46L<I BK>B6 5G89F D46A4 6? 
"F69F: 
A.  5/36 

B.  1/9 

C.  7/36 

D.  1/12 

 

6. Э>EC9D<@9AF EBEFB<F 6 FB@, KFB @O 5DBE49@ <7D4?PAGR >BEFP. "CD989?<FP 
69DBSFABEFP FB7B, KFB 6OC4?B 5B?PL9 3 BK>B6 CD< GE?B6<<, KFB 6OC46L99 
K<E?B S6?S9FES A9K9FAO@? 
"F69F: 
A.  1/2 

B.  1/3 

C.  1/6 

D.  2/3 

 

7. !9;46<E<@B 5DBE4RFES 3 E<@@9FD<KAO9 @BA9FO. �4>B64 69DBSFABEFP FB7B, 
KFB ED98< A<I A4=8GFES >4> @BA9FO, GC46L<9 BD?B@  F4> < @BA9FO, GC46L<9 
D9L>B=? 
"F69F: 
A.  1/16 

B.  2/8 

C.  3/4 

D.  2/3 

 

8. �E?< $(�) - 69DBSFABEFP E?GK4=AB7B EB5OF<S �, 4 $(�) - 69DBSFABEFP E?G-
K4=AB7B EB5OF<S �, FB >4>B9 GE?B6<9 5G89F 8BEF4FBKAO@ 8?S FB7B, KFB5O EB-
5?R84?BEP E?98GRM99 D469AEF6B: $(�+�)=$(�)+$(�) 
"F69F: 
A.  � + � = �+� 



B.  BA -  "A96B;@B:AB9 EB5OF<9" 
C.  � < � B5D4;GRF CB?AGR 7DGCCG 
D.  � < � D46AB6B;@B:AO 

 

9. �@99FES 6 D4;AOI 4>J<=. �A69EFBD IBF9? 5O CBEFDB<FP CBDFH9?P <; FD9I 
4>J<=, 6>?RK<6 >4:8GR <; A<I CB B8AB= LFG>9. %>B?P>B 64D<4AFB6 CBDFH9-
?9= @B:9F EHBD@<DB64FP <A69EFBD? 
"F69F: 
A.  30 

B.  45 

C.  20 

 

10.  AB7B?9FA<9 A45?R89A<S CB>4;4?<, KFB 6 >D9M9A<9 (F.9. 19 SA64DS) 69DB-
SFABEFP @BDB;B6 A<:9  -20 A4 'D4?9 EBEF46?S9F 70%, 69DBSFABEFP E<?PAB7B 
69FD4 24%, 4 69DBSFABEFP F4>B7B @BDB;4 B8AB6D9@9AAB E E<?PAO@ 69FDB@ 
10%.  B:AB ?< EK<F4FP A9;46<E<@O@< EB5OF<S: A4EFGC?9A<9 @BDB;B6 < 
A4?<K<9 E<?PAB7B 69FD4? 
"F69F: 
A.  ЭF< EB5OF<S A9EB6@9EFAO 

B.  ЭF< EB5OF<S A9;46<E<@O 

C.  ЭF< EB5OF<S 8BCB?A<F9?PAO 

D.  !<K97B <; C9D9K<E?9AAB7B 6OL9 
 

11. #GEFP 1X  < 
2X -E?GK4=AO9 69?<K<AO,   [ 1X ]=0,8,  [ 2X ]=1. !4=F<  [2 1X  

+
2X ]. 

"F69F: 
A. 1,8 

B.  2,6 

C.  3 

D.  3,5 

 

12. #GEFP X - E?GK4=A4S 69?<K<A4,   [ X ]=2,5.  !4=F<  [ 2X ] 

"F69F: 
A.  2,5 

B.  4,5 

C.  2 

D.  '>4;4AAOI 84AAOI A98BEF4FBKAB 8?S D9L9A<S ;484K< 

 

13. #GEFP 1X  < 2X  - E?GK4=AO9 69?<K<AO,   [ 1X ]=1,2 ,  [ 2X ]=1. !4=F<  [2
1X  - 2X ]. 

A.  -1,75 

B.  0,75 

C.  1,4 

D.  1,2 



 

14. #GEFP X - E?GK4=A4S 69?<K<A4,   [ X ]=1, D[ X ]=0. !4=F<  [ 32 X ]. 

"F69F: 
A.  4 

B.  3 

C.  7 

D.  '>4;4AAOI 84AAOI A98BEF4FBKAB 8?S D9L9A<S ;484K< 

 

15. #GEFP X - E?GK4=A4S 69?<K<A4,   [ X ]=1, D[ X ]=2. !4=F<  [ 33 X ]. 

"F69F: 
A.  5 

B.  -1 

C.  1 

D.  '>4;4AAOI 84AAOI A98BEF4FBKAB 8?S D9L9A<S ;484K< 

 

16. #GEFP X - E?GK4=A4S 69?<K<A4,  [ X ]=2,  D[ X ]=2,5. !4=F<  [ 2)2( X ]. 

"F69F: 
A.  2 

B.  2,5 

C.  4 

D.  '>4;4AAOI 84AAOI A98BEF4FBKAB 8?S D9L9A<S ;484K< 

 

17.  #GEFP 1X  < 2X  - E?GK4=AO9 69?<K<AO, D[ 1X ]=5,  D[ 2X ]=3. !4=F< D[
21 XX  ]. 

"F69F: 
A.  3 

B.  8 

C.  5 

D.  '>4;4AAOI 84AAOI A98BEF4FBKAB 8?S D9L9A<S ;484K< 

 

18. #GEFP 1X  < 2X  - A9;46<E<@O9 E?GK4=AO9 69?<K<AO, D[ 1X ]=3,  D[ 2X ]=2. 

!4=F< D[ 21 XX  ]."F69F: 
A.  3 

B.  5 

C.  2 

D.  '>4;4AAOI 84AAOI A98BEF4FBKAB 8?S D9L9A<S ;484K< 

 

19. #GEFP 1X  < 2X  - E?GK4=AO9 69?<K<AO, D[ 1X ]=3,  D[ 2X ]=2, Cov ( 1X , 2X )= -

1. !4=F< D[ 21 XX  ].   

"F69F: 
A.  3 

B.  4 



C.  2 

D.  '>4;4AAOI 84AAOI A98BEF4FBKAB 8?S D9L9A<S ;484K< 
 

20. #GEFP X - E?GK4=A4S 69?<K<A4,  D[ X ]=2,5. !4=F<   D[ 2X ]. 

"F69F: 
A.  2,5 

B.  2,25 

C.  4,5 

D.  '>4;4AAOI 84AAOI A98BEF4FBKAB 8?S D9L9A<S ;484K< 

 

21. #GEFP X - E?GK4=A4S 69?<K<A4,  D[ X ]=1,5. !4=F<   D[ 22 X ]. 

"F69F: 
A.  6 

B.  3 

C.  5 

D.  '>4;4AAOI 84AAOI A98BEF4FBKAB 8?S D9L9A<S ;484K< 

 

22. #GEFP X - E?GK4=A4S 69?<K<A4,  [ X ]=4,  D[ X ]=0,5. '>4:<F9 69DAB9 
GF69D:89A<9 <; E?98GRM<I: 
I.     ) CD<A<@49F ;A4K9A<S FB?P>B 6 <AF9D64?9  BF 3,5 8B 4,5 
II.    ) CD<A<@49F ;A4K9A<S FB?P>B 6 <AF9D64?9  BF 3,75 8B 4,25 
III.   ) CD<A<@49F  FB?P>B CB?B:<F9?PAO9 ;A4K9A<S 
"F69F: 
A.  &B?P>B I < III 
B.  &B?P>B II < III 
C.  &B?P>B III 
D.  �E9 C9D9K<E?9AAO9 GF69D:89A<S A969DAO 

 

23. #GEFP X - E?GK4=A4S 69?<K<A4, D4ECD989?9AA4S CB ABD@4?PAB@G ;4>BAG, 
 [ X ]=4,  D[ X ]=0,25. '>4:<F9 69DAB9 GF69D:89A<9 <; E?98GRM<I: 
I.     ) CD<A<@49F ;A4K9A<S E 69DBSFABEFPR 68,27 %  6 <AF9D64?9  BF 3,75 8B 
4,25 

II.    ) CD<A<@49F ;A4K9A<S E 69DBSFABEFPR 68,27 %  6 <AF9D64?9  BF 3,5 8B 4,5 
III.   ) CD<A<@49F ;A4K9A<S E 69DBSFABEFPR 95,45 %  6 <AF9D64?9  BF 3 8B 5 
"F69F: 
A.  &B?P>B I < III 
B.  &B?P>B II < III 
C.  &B?P>B I 
 

24. #GEFP X - E?GK4=A4S 69?<K<A4, D4ECD989?9AA4S CB ABD@4?PAB@G ;4>BAG, 
 [ X ]=3,  D[ X ]=0,36. '>4:<F9 69DAB9 GF69D:89A<9 <; E?98GRM<I: 
I.     ) CD<A<@49F ;A4K9A<S FB?P>B 6 <AF9D64?9  BF 2,4 8B 3,6 
II.    ) CD<A<@49F ;A4K9A<S FB?P>B 6 <AF9D64?9  BF 2,64 8B 3,36 
III.   ) CD<A<@49F  FB?P>B CB?B:<F9?PAO9 ;A4K9A<S 



"F69F: 
A.  &B?P>B I < III 
B.  &B?P>B II < III 
C.  &B?P>B I 
D.  !<K97B <; 6OL9C9D9K<E?9AAB7B 
 

25. #GEFP X - E?GK4=A4S 69?<K<A4, D4ECD989?9AA4S CB ABD@4?PAB@G ;4>BAG, 
 [ X ]=0,  D[ X ]=0,36. '>4:<F9 69DAB9 GF69D:89A<9 <; E?98GRM<I: 
I.     ) CD<A<@49F ;A4K9A<S E 69DBSFABEFPR 68,27 % 6 <AF9D64?9  BF -0,6 8B 0,6 
II.    ) CD<A<@49F ;A4K9A<S E 69DBSFABEFPR 68,3 % 6 <AF9D64?9  BF -0,36 8B 
0,36 

III.   ) CD<A<@49F  FB?P>B CB?B:<F9?PAO9 ;A4K9A<S 
"F69F: 
A.  &B?P>B I 
B.  &B?P>B II 
C.  &B?P>B III 
 

26. #GEFP X - E?GK4=A4S 69?<K<A4, D[ X ]=1 < 22 ý XZ . �BQHH<J<9AF >BD-
D9?SJ<< X < Z D469A 
"F69F: 
A.  -1 

B.  -3 

C.  0,7 

D.  '>4;4AAOI 84AAOI A98BEF4FBKAB 8?S D9L9A<S ;484K< 

 

27. #B BJ9A>4@ @9A98:9D4 <A69EF<J<BAAB7B CBDFH9?S  8BIB8ABEFP 4>J<< � 
CB8K<A9A4 ABD@4?PAB@G ;4>BAG D4ECD989?9A<S. %D98A99 ;A4K9A<9 8BIB8AB-
EF< D46AB 20 % 7B8B6OI, EF4A84DFAB9 BF>?BA9A<9 8BIB8ABEF< 6 D4EK9F9 A4 
7B8  - 15 %. "CD989?<FP, E >4>B= 69DBSFABEFPR K9D9; 7B8 8BIB8ABEFP 4>J<< 
@B:9F B>4;4FPES 6 8<4C4;BA9 BF 5% 8B 35 %. 
"F69F: 
A.  68,27 % 

B.  95,46 % 

C.  99,72 % 

D.  0 % 

 

28. *9AAO9 5G@47<  �, �, � <@9RF E?98GRM<9 >BQHH<J<9AFO >BDD9?SJ<<: 
 �BQHH<J<9AF >BDD9?SJ<< � < �    0,7 
 �BQHH<J<9AF >BDD9?SJ<< � < �   - 0,8 

 �BQHH<J<9AF >BDD9?SJ<< � < �    - 0,5 

� E?GK49 DBEF4 J9AO 4>J<< � KFB E 6OEB>B= 69DBSFABEFPR CDB<;B=89F E J9-
A4@< � < �? 
"F69F: 
A.  *9A4 � < � GC489F 



B.  *9A4 � 6OD4EF9F, J9A4 � GC489F 
C.  *9A4 � GC489F, J9A4 � 6OD4EF9F 
D.  *9A4 � < � 6OD4EF9F 
 

29. �BIB8ABEFP 4>J<< � D4ECD989?9A4 ABD@4?PAB. %D98A99 ;A4K9A<9 8BIB8-
ABEF< D46AB 20 % 7B8B6OI, EF4A84DFAB9 BF>?BA9A<9 8BIB8ABEF< 6 D4EK9F9 A4 
7B8 -5 %. "CD989?<FP, E >4>B= 69DBSFABEFPR K9D9; 7B8 8BIB8ABEFP 4>J<< EB-
EF46<F 23 %. 
"F69F: 
A.  68,27 % 

B   0% 

C.  99,7 % 

D. 95,4 % 

 

30. �B64D<4J<S 8BIB8ABEF9= 4>J<= � < � BJ9A9A4 @9A98:9DB@  6 150 98<A<J. 

%F4A84DFAB9 BF>?BA9A<9 8BIB8ABEF< 4>J<= � < � D46AB 45 % < 20 %. "CD9-
89?<FP >BQHH<J<9AF >BDD9?SJ<< 8BIB8ABEF9= 4>J<=. #BEFDB=F9, <EE?98G=F9 
F9BD9F<>B-69DBSFABEFAGR @B89?P < EB89D:4F9?PAB= <AF9DCD9F<DG=F9  CB?GK9A-
AO9 D9;G?PF4FO. 
"F69F: 
A.  0,2 

B.  2,4 

C.  1/6 

 

5. �9FB8<K9E><9 @4F9D<4?O, BCD989?SRM<9 CDBJ98GDO BJ9A<-
64A<S ;A4A<=, G@9A<=, A46O>B6, I4D4>F9D<;GRM<I QF4CO HBD@<DB64-
A<S >B@C9F9AJ<= 6 CDBJ9EE9 BE6B9A<S 8<EJ<C?<AO, 6 IB89 CDB@9:GFBK-
AB= 4FF9EF4J<< 

 

 9FB8<K9E><9 @4F9D<4?O, BCD989?SRM<9 CDBJ98GDO BJ9A<64A<S ;A4-
A<=, G@9A<=, A46O>B6, I4D4>F9D<;GRM<I QF4CO HBD@<DB64A<S >B@C9F9AJ<=, 
D4;D45BF4AO >4H98DB= A4 BEAB69 CB8IB84 �.#. �9EC4?P>B. �484A<S HBA84 
BJ9ABKAOI ED98EF6 CD98EF46?9AO 6 FD9I 6;4<@BE6S;4AAOI 5?B>4I. 

�9D6O= 5?B> – ;484A<S A4 GDB6A9 «;A4FP», 6 >BFBDOI BK96<89A ECBEB5 
D9L9A<S, GE6B9AAO= EFG89AFB@ CD< <;GK9A<< 8<EJ<C?<AO. �484A<S QFB7B 
5?B>4 6OS6?SRF 6 BEAB6AB@ ;A4A<96O= >B@CBA9AF CB 8<EJ<C?<A9 < BJ9A<-
64RFES CB 5<A4DAB= L>4?9 «CD46<?PAB-A9CD46<?PAB». 

�FBDB= 5?B> – ;484A<S A4 GDB6A9 «;A4FP» < «G@9FP», 6 >BFBDOI A9F S6-
AB7B G>4;4A<S A4 ECBEB5 6OCB?A9A<S, < EFG89AF 8?S <I D9L9A<S E4@BEFBS-
F9?PAB 6O5<D49F B8<A <; <;GK9AAOI ECBEB5B6. �484A<S 84AAB7B 5?B>4 CB;6B-
?SRF BJ9A<FP A9 FB?P>B ;A4A<S CB 8<EJ<C?<A9, AB < G@9A<S CB?P;B64FPES 
<@< CD< D9L9A<< EF4A84DFAOI, F<CB6OI ;484K. $9;G?PF4FO 6OCB?A9A<S QFB7B 
5?B>4 BJ9A<64RFES E GK9FB@ K4EF<KAB CD46<?PAB 6OCB?A9AAOI ;484A<=. 

"D9F<= 5?B> – ;484A<S A4 GDB6A9 «;A4FP», «G@9FP», «6?489FP». "A 
CD98EF46?9A >9=E-;484A<S@<, EB89D:4A<9 >BFBDOI CD98CB?4749F <ECB?P;B64-



A<9 >B@C?9>E4 G@9A<= < A46O>B6, 8?S FB7B KFB5O EFG89AF @B7 E4@BEFBSF9?P-
AB E>BAEFDG<DB64FP ECBEB5 D9L9A<S, >B@5<A<DGS <;69EFAO9 9@G ECBEB5O < 
CD<6?9>4S ;A4A<S <; D4;AOI 8<EJ<C?<A. �9=E-;484A<9 CD98EF46?S9F EB5B= 
GK95AB9 ;484A<9, EBEFBSM99, >4> CD46<?B, <; BC<E4A<S D94?PAB= CD4>F<K9-
E>B= E<FG4J<< <?< E<FG4J<<, CD<5?<:9AAB= > CD4>F<>9. �OCB?A9A<9 EFG89A-
FB@ >9=E-;484A<= FD95G9F D9L9A<S CBEF46?9AAB= CDB5?9@O (E<FG4J<<) 6 J9-
?B@ < CDBS6?9A<S G@9A<S 4A4?<;<DB64FP >BA>D9FAGR <AHBD@4J<R, CDBE?9-
:<64FP CD<K<AAB-E?98EF69AAO9 E6S;<, 6O89?SFP >?RK96O9 CDB5?9@O < @9FB-
8O <I D9L9A<S. � BF?<K<9 BF C9D6OI 86GI 5?B>B6 ;484A<S FD9FP97B 5?B>4 AB-
ESF <AF97D4?PAO= (summative) I4D4>F9D < CB;6B?SRF HBD@<DB64FP A9FD48<-
J<BAAO= ECBEB5 @OL?9A<S, I4D4>F9DAO= < A9B5IB8<@O= 8?S EB6D9@9AAB7B 
K9?B69>4. $9L9A<9 EFG89AF4@< CB8B5AB7B DB84 A9EF4A84DFAOI CD4>F<>B-
BD<9AF<DB64AAOI ;484A<= E6<89F9?PEF6G9F B EF9C9A< 6?<SA<S CDBJ9EE4 <;G-
K9A<S 8<EJ<C?<AO A4 HBD@<DB64A<9 G EFG89AFB6 B5M9>G?PFGDAOI < CDBH9E-
E<BA4?PAOI >B@C9F9AJ<= 6 EBBF69FEF6<< E FD95B64A<S@< (�"%. 

"J9A<64A<9 ;A4A<=, G@9A<=, A46O>B6, I4D4>F9D<;GRM<I QF4CO HBD@<-
DB64A<S >B@C9F9AJ<=, BEGM9EF6?S9FES E CB@BMPR E?98GRM9= @B89?< BJ9A-
>< 6OCB?A9A<S F<CB6OI ;484A<= < CD4>F<>B-BD<9AF<DB64AAOI ;484K, >BFBD4S 
CB;6B?S9F GEF4AB6<FP EBBF69FEF6<9 @9:8G D9;G?PF4FB@ 6OCB?A9A<S ;484A<= 
("% B5GK4RM<@ES (EFG89AFB@) < GDB6A9@ B5GK9AABEF< CB L>4?9 BJ9A<64-
A<S (F45?<J4 4). 

 

&45?<J4 4 –  B89?P BJ9A>< 6OCB?A9A<S ;484A<= ("% 

*<HDB6B9 
6OD4:9A<9 

%?B69EAB9 
6OD4:9A<9 "C<E4A<9 

5 "F?<KAB 
(;4KF9AB) 

6E9EFBDBAA99, E<EF9@4F<K9E>B9 < 7?G5B>B9 ;A4A<9 
GK95AB7B @4F9D<4?4, G@9A<9 E6B5B8AB 6OCB?ASFP 
CD4>F<K9E><9 ;484A<S, CD98GE@BFD9AAO9 CDB-
7D4@@B=, GE6B<6L<= BEAB6AGR ?<F9D4FGDG < ;A4-
>B@O= E 8BCB?A<F9?PAB= ?<F9D4FGDB=, D9>B@9A-
8B64AAB= CDB7D4@@B= 

4 )BDBLB 
(;4KF9AB) 

CB?AB9 ;A4A<9 GK95AB7B @4F9D<4?4, GEC9LAB 6O-
CB?AS9F CD98GE@BFD9AAO9 6 CDB7D4@@9 CD4>F<K9-
E><9 ;484A<S, GE6B<? BEAB6AGR ?<F9D4FGDG, D9>B-
@9A8B64AAGR 6 CDB7D4@@9, ECBEB59A > E4@BEFBS-
F9?PAB@G CBCB?A9A<R < B5AB6?9A<R ;A4A<= < 
G@9A<= 6 IB89 84?PA9=L9= GK95AB= D45BFO < CDB-
H9EE<BA4?PAB= 89SF9?PABEF< 

3 '8B6?9F6B-
D<F9?PAB 
(;4KF9AB) 

;A4A<S BEAB6AB7B GK95AB-CDB7D4@@AB7B @4F9D<4?4 
6 B5N9@9, A9B5IB8<@B@ 8?S 84?PA9=L9= GK95O < 
CD98EFBSM9= D45BFO CB EC9J<4?PABEF<, 6OCB?AS9F 
CD4>F<K9E><9 ;484A<S, CD98GE@BFD9AAO9 CDB-
7D4@@B=, ;A4>B@ E BEAB6AB= ?<F9D4FGDB=, D9>B-
@9A8B64AAB= CDB7D4@@B=, AB 8BCGE>49F CB7D9L-
ABEF< 6 BF69F9 < CD< 6OCB?A9A<< ;484A<=, B5?484S 



CD< QFB@ A9B5IB8<@O@< ;A4A<S@< 8?S <I GEFD4-
A9A<S CB8 DG>B6B8EF6B@ CD9CB8464F9?S 

2 !9G8B6?9-
F6BD<F9?P-
AB 
(A9 ;4KF9AB) 

CDB59?O 6 ;A4A<SI BEAB6AB7B GK95AB-
CDB7D4@@AB7B @4F9D<4?4, 8BCGM9A<9 EFG89AFB@ 
CD<AJ<C<4?PAOI BL<5B> 6 6OCB?A9A<< CD98G-
E@BFD9AAOI CDB7D4@@B= ;484A<=. �4> CD46<?B, 
BJ9A>4 "A9G8B6?9F6BD<F9?PAB" EF46<FES EFG89A-
F4@, >BFBDO9 A9 @B7GF CDB8B?:<FP B5GK9A<9 <?< 
CD<EFGC<FP > CDBH9EE<BA4?PAB= 89SF9?PABEF< CB 
B>BAK4A<< 6G;4 59; 8BCB?A<F9?PAOI ;4ASF<= CB 
EBBF69FEF6GRM9= 8<EJ<C?<A9. 

 

�4AA4S @B89?P, S6?SSEP EFG89AFBJ9AFD<DB64AAB=, CB;6B?S9F EHB>GE<-
DB64FP 6A<@4A<9 A4 D9;G?PF4F4I >4:8B7B BF89?PAB7B EFG89AF4. #D98?B:9A-
AO9 CB>4;4F9?< BJ9A>< D9;G?PF4FB6 B5GK9A<S CB;6B?SRF E89?4FP 6O6B8O B5 
GDB6A9 B5GK9AABEF< >4:8B7B BF89?PAB7B EFG89AF4 < 84FP 9@G D9>B@9A84J<< 
8?S 84?PA9=L97B GEC9LAB7B CDB86<:9A<S 6 B5GK9A<<. 

#D98?B:9AAO= HBA8 BJ9ABKAOI ED98EF6 @B:9F 5OFP <ECB?P;B64A 8?S 
BJ9A>< D9;G?PF4FB6 B5GK9A<S BF89?PAB7B EFG89AF4, 4 F4>:9 8?S 6O5BD>< EFG-
89AFB6 A4CD46?9A<S CB87BFB6><. 
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