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0) ø ù YYX  ; 

1) ø ù ø ù ZYZYXZYX  ; 

10. #>AB@>9B5 1C;50= <=>65AB20: 
0)  öýA ; 

1) öýB ; 

11. !0948B5 ?@O<>5 ?@>872545=85 <=>65AB2: 
0)  1,0ýA  8  4,3ýB ; 

1)  dcbaC ,,,ý  8  ý ,D ; 

12. #>AB@>9B5 =0 :>>@48=0B=>9 ?;>A:>AB8 ?@O<>5 ?@>872545=85 <=>65AB2: 
0)    6;45;3 ô ; 

1)   Rô 3;2 ; 

13. �0409B5 <0B@8G=K< 8 3@0D8G5A:8< A?>A>10<8 18=0@=>5 >B=>H5=85 ò  

=0 <=>65AB25  7,...,2,1ýВ , 5A;8: 
0) ø ù ø ù ø ù 6;6,7;6,5;5ýò ; 

1) ø ù 7|; ýôý yxBByxò ; 

14. !0948B5 4>?>;=5=85 8 >1@0B=>5 >B=>H5=85 : >B=>H5=8N: 
0) ø ù ø ù ø ù 5;3,2;2,1;1ýñ  =0 <=>65AB25  5,...,2,1 ; 

1) ø ù xyAAyx |; ôýò ,  5,...,2,1ýA ; 

15. "?@545;8B5, :0:85 A2>9AB20 8<55B >B=>H5=85: 
0) ø ù ø ù ø ù 3;,;2,;1 cbaýñ  =0  cbaA ,,,3,2,1ý ; 

1) ø ù yxZZyx ôý |;ò ; 

16. #>AB@>9B5 (5A;8 MB> 2>7<>6=>) =0 <=>65AB25 Q A;54CNI55 >B=>H5=85: 
0) @5D;5:A82=>5, 0A8<<5B@8G=>5, B@0=78B82=>5; 
1) 0=B8@5D;5:A82=>5, A8<<5B@8G=>5, B@0=78B82=>5. 
17. !0948B5 :><?>78F8N >B=>H5=89 ò  8 ó , 5A;8 >=8 >?@545;5=K =0 

<=>65AB25  5,4,3,2,1ýА  8 7040=K 3@0D8G5A:8: 
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18. #>AB@>9B5 B@8 M:2820;5=B=>AB8 =0 <=>65AB25: 
a) {1,2,3};X ý  

1) {4,5,6,7};X ý  

19. !0948B5 2A5 @07185=8O <=>65AB20 Y 8 A>>B25BAB2CNI85 8< 
M:2820;5=B=>AB8, 5A;8:  

a) {1,2,3};Y ý  

1) { , , , };Y a b c dý  

20. �0:85 87 ?@82545==KE <0B@8F 7040NB >B=>H5=85 ?>@O4:0 8;8 
>B=>H5=85 M:2820;5=B=>AB8: 

0) 0 0
;

0 0
A

ö ö
ý ÷ ÷
ø ø

 1) 1 0
;

0 1
A

ö ö
ý ÷ ÷
ø ø

 2) 0 0
;

1 1
A

ö ö
ý ÷ ÷
ø ø

 

21. #>AB@>9B5 D0:B>@-<=>65AB2> ?> M:2820;5=B=>AB8: 
0) {( ; ) | ( ) 23};x y N N y xñ ý  ô    

10 101) {( ; ) | };x y Z Z x yò ý  ô ý  

22. !0948B5 >1;0ABL >?@545;5=8O 8 >1;0ABL 7=0G5=8O >B=>H5=89: 
0) {(1; 1),(5;6),(7;8),( 2;9)};ñ ý    

1) {( ; ) | };x y N N x yò ý  ô  

23. #>AB@>9B5 <=>65AB2> ( ; )Fun A B , 5A;8: 
0) Aýö , {1,2};B ý  

1) {1}, {2,3};A Bý ý  

24. #>AB@>9B5 <=>65AB2> ( ; ),Map X Y  5A;8: 
0) {1,2},X ý  Y ýö ; 

1) {1}, {2,3};X Yý ý  

25. %:>;L:> ACI5AB2C5B n-0@=KE >?5@0F89 =0 <=>65AB25 �, 5A;8: 
0) 1, {1,2,...,10};n Aý ý  

1) 2, {1,3,5,...,99};n Aý ý  

26. "?@545;8B5, O2;O5BAO ;8 70<:=CB>9 >?5@0F8O: 
0) 2KG8B0=85 =0 <=>65AB25 Z; 

1) A;>65=85 =0 <=>65AB25 5N; 

27. �>:068B5, GB> 87><>@D=K<8 O2;ONBAO 0;351@08G5A:85 A8AB5<K: 
0) ( , , ,0)R    8 ( , , ,1);R

    

1) (2 , , ,2)N  ó  8 (7 , , ,7);N  ó  

28. �KOA=8B5, O2;O5BAO ;8 ?>;C3@C??>9 (5A;8 40, B> O2;O5BAO ;8 MB0 
?>;C3@C??0 3@C??>9) 0;351@08G5A:0O A8AB5<0: 

0) (N, ◦), 345 max{ , }x y x yý ; 

1) (R, ◦), 345 x y yý ; 

29. �0:85 A@548 40==KE ?>;C3@C?? O2;ONBAO 87><>@D=K<8: 
1( { | 0 1}, )S s R sý  ü ü  , 2( { | 0 1}, )S s R sý     , 

1 

2 3 4 

5 

ó
 

3 

2 

4 

5 ò
 

1) 

1 



3 4( { | 1}, ), ( { | 2}, ),S s R s S s R sý  ó  ý  ó   

30. �>:068B5, GB> 4;O ;N1KE :>=5G=KE <=>65AB2 A, B, C 2K?>;=O5BAO 
A>>B=>H5=85 (A∩B)∩C=A∩(B∩C). 

31. %:>;L:8<8 A?>A>10<8 2 28A>:>A=>< 3>4C <>3CB @0A?@545;8BLAO 4=8 
@>645=8O ABC45=B>2 3@C??K, A>AB>OI59 87 25 G5;>25:? 

32. %:>;L:> @07;8G=KE 10-1C:25==KE A;>2 (2>7<>6=>, 15AA<KA;5==KE) 
<>6=> A>AB028BL 87 1C:2 A;>20 %"*�"�"��/, 5A;8 :064CN 1C:2C 
@07@5H05BAO 8A?>;L7>20BL @>2=> ?> >4=><C @07C? 

33. � 2K@065=88 (2+x)
100

 @0A:@K;8 A:>1:8 8 ?@825;8 ?>4>1=K5 
A;0305<K5. +5<C @025= :>MDD8F85=B ?@8 x95

? 

34. � E>45 A>F8>;>38G5A:>3> 8AA;54>20=8O 2KOA=8;>AL, GB> 70% 
@5A?>=45=B>2 G8B0NB 3075BC �, 60% - 3075BC B, 50% - 3075BC %, 30% - 3075BK � 8 
�, 30% - 3075BK � 8 %, 20% - 3075BK � 8 %, 10% - 3075BK �, � 8 %. #>AB@>9B5 
4803@0<<C Э9;5@0-�5==0. %:>;L:> @5A?>=45=B>2 G8B0NB E>BO 1K 425 3075BK? 
%:>;L:> @5A?>=45=B>2 G8B0NB @>2=> 425 3075BK? 

35. #CABL un – n->5 G8A;> ?>A;54>20B5;L=>AB8 (81>=0GG8. +B> 1>;LH5: 
2u14 8;8 u16? 

36. #>AB@>8BL 2A5 ?>?0@=> =587><>@D=K5 3@0DK, A>45@60I85 4 25@H8=K 
8 =5 8<5NI85 ?5B5;L 8 :@0B=KE @515@. 

37. %:>;L:> @515@ 2 ?>;=>< 3@0D5, A>45@60I5< n 25@H8=? 
38. #> 7040==><C 3@0DC >?@545;8BL, ACI5AB2C5B ;8 2 =5< M9;5@>2 F8:;. 
39. #@825AB8 ?@8<5@ 3@0D0, 4;O :>B>@>3> «604=K9» 0;3>@8B< @5H5=8O 

7040G8 :><<82>O65@0 ?@82>48B : =5>?B8<0;L=><C @5H5=8N. 
 

ИA4и6и4G4?PAO5 4B@4шAи5 р45BFO 
1. !09B8 A Bø , 5A;8:    ø ù3;3 , 1;6A Bý  ý

 
2. !09B8 ø ùA B Cø ÷ , 5A;8:  

  ø ù ø 3;3 , 1;6 , 2;2 ;A B Cý  ý ý 
 

3. !09B8 A B C÷ ÷ , 5A;8:  
  ø ù ø 3;3 , 1;6 , 2;2 ;A B Cý  ý ý 

 
4. �8=0@=>5 >B=>H5=85 7040=> <0B@8F59. 
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ö ö
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ø ø
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#@54AB028BL 53> <0B@8F59 

5. �7 6 G5;>25: =04> 2K1@0BL 4 G5;>25:0 8 @07<5AB8BL 8E =0 G5BK@5E 
70=C<5@>20==KE ABC;LOE. %:>;L:8<8 A?>A>10<8 MB> <>6=> A45;0BL? 

6. %:>;L:8<8 A?>A>10<8 <>6=> 2K1@0BL 42CE M;5<5=B0 87 2>AL<8? 
7.�7 ?>;=>9 :>;>4K :0@B (52 ;8AB0) 2K=8<05BAO A@07C =5A:>;L:> :0@B. 

%:>;L:> 2>7<>6=KE 8AE>4>2, GB> 2 A;CG05, 5A;8 2K=CB> G5BK@5 :0@BK, B> A@548 
=8E 1C4CB 425 A5<5@:8? 



8.�K?>;=8BL >?5@0F8N >1J548=5=8O =04 3@0D0<8. 

v1

v2

v3

a

c

b

G1

G2
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9.�K?>;=8BL >?5@0F8N ?5@5A5G5=8O =04 3@0D0<8 

v1

v2

v3

a

v1

b
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v2
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10.�K?>;=8BL >?5@0F8N 4>?>;=5=8O 3@0D0 
 

v1

v2
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11. �K?>;=8BL >?5@0F8N ?@O<>3> ?@>872545=8O 3@0D>2 

v2

v4

a

c

b

G1
G2

È

 
12.!09B8 480<5B@ 3@0D0 

v1

v2

v3

v4

 
13.#>AB@>8BL <0B@8FC A<56=>AB8 4;O 3@0D0 



v1

v2

v3

v4

v5

 
 

14.#>AB@>8BL <0B@8FC 8=F845=B=>AB8 4;O 3@0D0 
 

v1

v2

v3

v4

v5

 
15. %:>;L:> =5A>1AB25==KE ?>4<=>65AB2 8<55B :>=5G=>5 <=>65AB2>, 

A>AB>OI55 87 n M;5<5=B>2? 
16. %:>;L:> A>1AB25==KE ?>4<=>65AB2 8<55B :>=5G=>5 <=>65AB2> 

 1 2, ,...,
n

X x x xý )={E1,E2, En}? 
17. #CABL A Bø  - <>I=>ABL <=>65AB20, O2;ONI53>AO >1J548=5=85< 

:>=5G=KE <=>65AB2 А 8 В, 1m A Bý ø , 5A;8 <=>65AB20 ?5@5A5:0NBAO, B.5. 
�∩�≠0 8 2m A Bý ø  , 5A;8 >=8 =5 ?5@5A5:0NBAO, �∩�=0. $02=K ;8 <>I=>AB8 
m1 8 m2? 

18.  >I=>ABL :0:>3> <=>65AB20 1>;LH5 Х 8;8 Y, 5A;8 Х - 8AE>4=>5 
:>=5G=>5 <=>65AB2>, Y - <=>65AB2> ?>4<=>65AB2 <=>65AB20 Х? 

19. %CI5AB2C5B ;8 A@548 15A:>=5G=KE <=>65AB2 <=>65AB20 =08<5=LH59 
8 =081>;LH59 <>I=>AB8? 

20. /2;O5BAO ;8 AN@J5:B82=>5 >B>1@065=85 8=J5:B82=K<? 
21. �A5340 ;8 185:B82=>5 >B>1@065=85 AN@J5:B82=>? 
22. �>340 AC<<0 :>=5G=>3> 8;8 AG5B=>3> G8A;0 :>=5G=KE 8;8 AG5B=KE 

<=>65AB2 O2;O5BAO :>=5G=K< <=>65AB2><? 
 

2.2. �J9ABKAO9 ED98EF64 8?S CDB@9:GFBKAB= 4FF9EF4J<< (Q>;4@9A) 

 

1. �8=0@=K5 >B=>H5=8O. "A=>2=K5 ?>=OB8O. #@8<5@K 

2. �C45B ;8 >B=>H5=85, >1@0B=>5 : B>645AB25==><C, B>645AB25==K<? 
3. �0<8;LB>=>2K ?CB8 8 F8:;K 

4. �@0DK: >A=>2=K5 >?@545;5=8O. %B5?5=8 25@H8= 3@0D>2. �84K 3@0D>2 
5. �09B5 35><5B@8G5A:CN 8=B5@?@5B0F8N 45:0@B>2><C ?@>872545=8N 
42CE G8A;>2KE <=>65AB2? 

6. �09B5 >?@545;5=85 4>?>;=5=8O : <=>65AB20<. #5@5A5:05BAO ;8 
4>?>;=5=85 : <=>65AB2C A A0<8< <=>65AB2><? 

7. �09B5 >?@545;5=85 4>?>;=5=8O : >B=>H5=8N. 



8. �09B5 >?@545;5=85 70:>=C ?>3;>I5=8O. 
9. �09B5 >?@545;5=85 ?CAB>3> <=>65AB20. 
10. �09B5 >?@545;5=85 ?CAB>3> >B=>H5=8O. 
11. �09B5 >?@545;5=85 AB5?5=8 <=>65AB20.  >65B ;8 AB5?5=L <=>65AB20 
1KBL ?CABK< <=>65AB2><? 

12. �09B5 >?@545;5=85 O4@0 18=0@=>3> >B=>H5=8O. �0: >1>7=0G05BAO O4@> 
>B=>H5=8O ò ? 

13. �028A8B ;8 ?@O<>5 (45:0@B>2>) ?@>872545=85 42CE <=>65AB2 >B 
?>@O4:0, A>3;0A=> :>B>@>3> 15@CBAO MB8 <=>65AB20? 

14. �040G0 =0E>645=8O :@0BG09H53> ?CB8 

15.  �0?8H8B5 70:>=K 45  >@30=0. 
16. �0: A2O70=K <564C A>1>9 <>I=>ABL 1C;50=0 8 <=>65AB2>, =0 :>B>@>< 
>=> >?@545;O5BAO? 

17.  �0:85 <=>65AB20 =07K20NBAO @02=K<8? #@82548B5 ?@8<5@K @02=KE 
<=>65AB2, :>B>@K5 7040=K @07=K<8 A?>A>10<8. 

18. �0:8<8 4>;6=K 1KBL <=>65AB20, B5>@5B8:>-<=>65AB25==0O @07=>ABL 
:>B>@KE @02=0 ?CAB><C <=>65AB2C? 

19. �0:8<8 A?>A>10<8 <>6=> 7040BL ?@>872>;L=>5 18=0@=>5 >B=>H5=85? 
20. �>=5G=K5 8 15A:>=5G=K5 <=>65AB20.  >I=>ABL <=>65AB20 
21.  0@H@CBK 8 F8:;K 2 3@0D5 
22. "?5@0F88 =04 <=>65AB20<8.  
23. "?@545;5=85 A8<<5B@8G=>5 >B=>H5=85. 
24. "?@545;5=8O <=>65AB20, ?CAB>3> <=>65AB20. #>4<=>65AB20. %?>A>1K 
7040=8O <=>65AB2. 

25. "B=>H5=85 M:2820;5=B=>AB8 8 ?>@O4:0 
26. #>OA=8B5 2 G5< ACI=>ABL <0B@8G=>3> A?>A>10 7040=8O 18=0@=>3> 
>B=>H5=8O. 

27. #@82548B5 ?@8<5@ C=825@A0;L=>3> >B=>H5=8O. 
28. #@O<>5 ?@>872545=85 <=>65AB2. �C;50= 

29. %2>9AB20 18=0@=KE >B=>H5=89 

30. %?>A>1K 7040=8O <=>65AB2.  
31. %D>@<C;8@C9B5 :@8B5@80;L=>5 A2>9AB2> 4;O B@0=78B82=>3> 
>B=>H5=8O. 

32. %D>@<C;8@C9B5 >?@545;5=85 :><?>78F88 42CE 18=0@=KE >B=>H5=89? 
33. %D>@<C;8@C9B5 >?@545;5=85 >1@0B=>3> >B=>H5=8O : 7040==><C 
>B=>H5=8N. 

34. %D>@<C;8@C9B5 >?@545;5=85 ?@O<>3> (45:0@B>2>3>) ?@>872545=8O 42CE 
<=>65AB2. 

35.  %D>@<C;8@C9B5 >?@545;5=85 @02=><>I=KE <=>65AB2. 
36. %D>@<C;8@C9B5 >?@545;5=85 B5>@5B8:>-<=>65AB25==>9 @07=>AB8 
<=>65AB2. 

37. %D>@<C;8@C9B5 >?@545;5=85 C=825@A0;L=>3> <=>65AB20? 
38. %D>@<C;8@C9B5 >?@545;5=8O :>=5G=>3> 8 15A:>=5G=>3> <=>65AB20. 
39. (C=:F8>=0;L=K5 >B=>H5=8O, >B>1@065=8O #@8<5@K 



40. +5< >B;8G05BAO B5>@5B8:>-<=>65AB25==0O @07=>ABL >B A8<<5B@8G5A:>9 
@07=>AB8 <=>65AB2? 

41. +5<C @02=0 <>I=>ABL ?@O<>3> ?@>872545=8O 42CE :>=5G=KE <=>65AB2? 
42. +5<C @02=> O4@> >B=>H5=8O @025=AB20 =0 ;N1>< G8A;>2>< <=>65AB25? 
43. +B> =07K20NB n-0@=K< >B=>H5=85<? �8=0@=K< >B=>H5=85<? 
44. +B> =07K20NB 1C;50=><? 
45. +B> =07K20NB <=>65AB2><? #@82548B5 ?@8<5@K <=>65AB2. 
46.  +B> =07K20NB <>I=>ABLN <=>65AB20? 
47. +B> =07K20NB >1J548=5=85< <=>65AB2? #@82548B5 ?@8<5@ 42CE 
<=>65AB2, >1J548=5=85 :>B>@KE O2;ONBAO ?CABK< <=>65AB2><. 

48. +B> =07K20NB ?5@5A5G5=85< <=>65AB2? #@82548B5 ?@8<5@ 42CE 
<=>65AB2, ?5@5A5G5=85 :>B>@KE O2;O5BAO 15A:>=5G=K< <=>65AB2><? 

49. +B> =07K20NB ?>4<=>65AB2>< <=>65AB20? 
50. +B> =07K20NB @5D;5:A82=K< 18=0@=K< >B=>H5=85<? 
�=B8@5D;5:A82=K< >B=>H5=85<? 

51. +B> =07K20NB A8<<5B@8G5A:>9 @07=>ABLN <=>65AB2? 
52. +B> =07K20NB AB5?5=LN >B=>H5=8O?  
53. +B> =07K20NB B>645AB25==K< >B=>H5=85<? 
54. +B> =07K20NB B@0=78B82=K< 18=0@=K< >B=>H5=85<? 
�=B8B@0=78B82=K< >B=>H5=85? 

55. +B> =07K20NB C?>@O4>G5==>9 ?0@>9? 
56. Э;5<5=BK :><18=0B>@8:8. &@5C3>;L=8: #0A:0;O 
57. Э;5<5=BK :><18=0B>@8:8: >A=>2=K5 ?>=OB8O, D>@<C;K 

58. "?5@0F88 =04 3@0D0<8. #@8<5@K. 
59. /2;O5BAO ;8 ?CABK< <=>65AB2>< 1C;50=, :>B>@K9 @0AA<0B@8205BAO =0 
?CAB>< <=>65AB25? 

60. �7><>@D87< 3@0D>2. 
61.  �0:8< O2;O5BAO :@8B5@80;L=>5 A2>9AB2> 4;O A8<<5B@8G=>3> 
>B=>H5=8O?  

62. +B> B0:>5 M:2820;5=B=>ABL? #@82548B5 ?@8<5@K M:2820;5=B=>AB59. 
63. &8?K 3@0D>2, >@85=B8@>20==K5 8 =5>@85=B8@>20==K5 3@0DK.  
64. Э;5<5=BK 3@0D>2. #>=OB85 20;5=B=>AB8 2 B5>@88 3@0D>2.  
65.  0@H@CBK 8 F8:;K 2 3@0D0E.  
66. #>=OB85 M9;5@>20 3@0D0. �040G0 > :5=83A15@3A:8E <>AB0E.  
67. &5>@5<0 Э9;5@0 > AC<<5 AB5?5=59 25@H8= 3@0D0 8 5ё 4>:070B5;LAB2>.  
68. Э9;5@>2K 8 30<8;LB>=>2K F8:;K. #>=OB85 30<8;LB>=>20 3@0D0.  
69. )@><0B8G5A:>5 8 F8:;><0B8G5A:>5 G8A;0 3@0D0.  
70. �;3>@8B< �59:AB@K ?>8A:0 :@0BG09H53> ?CB8 2 3@0D5.  

 


