
(���$��0!"� ���!&%&�" �����!"�"$"�!"�" &$�!%#"$&� 

(545@0;L=>5 3>AC40@AB25==>5 1N465B=>5 >1@07>20B5;L=>5 CG@5645=85  

2KAH53> >1@07>20=8O 

«�@:CBA:89 3>AC40@AB25==K9 C=825@A8B5B ?CB59 A>>1I5=8O»  

%818@A:89 :>;;546 B@0=A?>@B0 8 AB@>8B5;LAB20 

 

 

 

 

 

 

 

 

 

 

%�"$!�� #$��&�+�%��) $��"& #" '+��!"� ��%*�#��!� 

�!.01  �&� �&��� 

4;O A?5F80;L=>AB8  

23.02.07 &5E=8G5A:>5 >1A;C6820=85 8 @5<>=B 42830B5;59, A8AB5< 8 03@530B>2 02B><>18;59 

 

 

 

 

 

 

 

 

�@:CBA: 2022 3. 

Электронный документ выгружен из ЕИС ФГБОУ ВО ИрГУПС и соответствует оригиналу

Подписант ФГБОУ ВО ИрГУПС Трофимов Ю.А.
00a73c5b7b623a969ccad43a81ab346d50 с 08.12.2022 14:32 по 02.03.2024 14:32 GMT+03:00
Подпись соответствует файлу документа



2 

 

 

 

 

%>AB028B5;L !>28:>20 &.#., ?@5?>4020B5;L 2KAH59 :0B53>@88,  %818@A:89 :>;;546 
B@0=A?>@B0 8 AB@>8B5;LAB20 (��"' �"  «�@:CBA:89 3>AC40@AB25==K9 C=825@A8B5B ?CB59 
A>>1I5=8O». 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 



3 

 

%>45@60=85 

#@548A;>285 4 
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#@548A;>285 

%1>@=8: 7040G A>45@68B 7040=8O 4;O ?@0:B8G5A:8E @01>B, ?@54=07=0G5==KE 4;O 
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;8B5@0BC@K, =5>1E>48<>9 4;O 87CG5=8O 48AF8?;8=K. 

�A?>;L7>20=85 40==>3> A1>@=8:0 7040G 2 CG51=>< ?@>F5AA5 ?>72>;8B :064><C 
ABC45=BC >A2>8BL B5>@5B8G5A:89 <0B5@80;, 40AB 2>7<>6=>ABL ?@8<5=8BL ?>;CG5==K5 
7=0=8O =0 ?@0:B8:5. 
 

':070=8O : >F5=820=8N ?@0:B8G5A:8E @01>B 

 

"F5=820=85 8=48284C0;L=KE >1@07>20B5;L=KE 4>AB865=89 ?> @57C;LB0B0< 2K?>;=5=8O 
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#@>F5=B @57C;LB0B82=>AB8 
(?@028;L=KE >B25B>2) 

�0G5AB25==0O >F5=:0 8=48284C0;L=KE 
>1@07>20B5;L=KE 4>AB865=89 

10;; (>B<5B:0) 25@10;L=K9 0=0;>3 
90 – 100 5 >B;8G=> 
80 – 89 4 E>@>H> 
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&5<0:  (C=:F8O >4=>9 =57028A8<>9 ?5@5<5==>9. 
#$��&�+�%��/ $��"&� № 1 

#>AB@>5=85 3@0D8:>2 @50;L=KE DC=:F89 A ?><>ILN 35><5B@8G5A:8E ?@5>1@07>20=89. 

*��0 $��"&/: D>@<8@>20BL C<5=85 AB@>8BL 3@0D8:8 DC=:F89 A ?><>ILN 
35><5B@8G5A:8E ?@5>1@07>20=89. 

)>4 @01>BK: 

1) #>2B>@5=85 B5>@5B8G5A:8E >A=>2: 
1.�09B5>?@545;5=85 ?>=OB8O DC=:F88. 
2.#5@5G8A;8B5 A?>A>1K 7040=8O DC=:F89. 
3.#5@5G8A;8B5 >A=>2=K5 M;5<5=B0@=K5 DC=:F88, 8E A2>9AB20 8 3@0D8:8. 
4.#5@5G8A;8B5 35><5B@8G5A:85 ?@5>1@07>20=8O DC=:F89. 
 

2) #@8<5@ B8?>2>3> @0AG5B0: (2A59 3@C??>9, 2<5AB5 A ?@5?>4020B5;5<):  
#>AB@>8BL 3@0D8: DC=:F88, 8A?>;L7CO 35><5B@8G5A:85 ?@5>1@07>20=8O: 
0) y = 2sin(3x  -  

  ) 

 

1.#>AB@>8< 3@0D8: >A=>2=>9 DC=:F88 y = sin x. 

2.#>AB@>8< 3@0D8: DC=:F88 y = sin 3x, :>B>@K9 >;CG05BAO 87 ?@54K4CI53> A60B85< 2 
7 @070 ?> >A8 ") : >A8 "'. 
3. #>AB@>8< 3@0D8: DC=:F88 y = sin(3x  -  

  ), :>B>@K9 ?>;CG05BAO 87 ?@54K4CI53> 
A4283>< 2?@02> =0    . 

4. #>AB@>8< 3@0D8: DC=:F88 y = 2sin(3x  -  
  ), :>B>@K9 ?>;CG05BAO 87 ?@54K4CI53> 

?CB5< @0ABO65=8O ?> >A8 "' >B >A8 ") 2 2 @070. 
1)C = (E + 2)2 – 1 

2)C = 2E3
 + 1 

 

4) A0<>AB>OB5;L=>5 2K?>;=5=85 B8?>2>3> @0AG5B0: 
#>AB@>8BL 3@0D8:8 DC=:F89, 8A?>;L7CO 35><5B@8G5A:85 ?@5>1@07>20=8O: 
1) C = (E – 2)

2
 + 1 

2) C = 2 -     

3) C = 3cos(x + 
  ) – 1 

 

 

&5<0:  #@545; DC=:F88. !5?@5@K2=>ABL DC=:F88. 
#$��&�+�%��/ $��"&� № 2 
!0E>645=85 ?@545;0 DC=:F88  

 

*��0 $��"&/: D>@<8@>20BL C<5=85 8AA;54>20BL DC=:F8N =0 =5?@5@K2=>ABL, C<5=85 
2KG8A;OBL ?@545;K. 
)>4 @01>BK 

1) #>2B>@5=85 B5>@5B8G5A:8E >A=>2 (2 ?0@0E, 2708<>?@>25@:0) 
1.+B> ?>=8<0NB ?>4 ?@545;>< DC=:F88 =0 15A:>=5G=>AB8? 
2.+B> ?>=8<0NB ?>4 ?@545;>< DC=:F88 2 B>G:5?  
3.�0:0O DC=:F8O =07K205BAO =5?@5@K2=>9 2 B>G:5 =0 ?@><56CB:5 X? 

4.�0:85 0@8D<5B8G5A:85 >?5@0F88 <>6=> 2K?>;=OBL =04 ?@545;0<8? 
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5.�0: 2KG8A;8BL ?@545; 2> 2=CB@5==59 B>G:5 >1;0AB8 >?@545;5=8O ;N1>9 
M;5<5=B0@=>9 DC=:F88? 
6.�0:0O DC=:F8O =07K205BAO 15A:>=5G=> <0;>9 (15A:>=5G=> 1>;LH>9) 2 B>G:5 =0 
15A:>=5G=>AB8? 
7.�0:>20 2708<>A2O7L <564C 15A:>=5G=> <0;K<8 8 15A:>=5G=> 1>;LH8<8? 
8.�0:>2K >A=>2=K5 ?@85<K @0A:@KB8O =5>?@545;5==>AB59        , ?  

9.�0:CN B>G:C =07K20NB B>G:>9 @07@K20 1 @>40? 
10.�0:CN B>G:C =07K20NB B>G:>9 @07@K20 2 @>40? 
11.�0:CN B>G:C =07K20NB B>G:>9 CAB@0=8<>3> @07@K20? 
12.� G5< ACBL 8AA;54>20=8O DC=:F88 =0 =5?@5@K2=>ABL?  
13.+B> B0:>5 0A8<?B>B0 3@0D8:0 DC=:F88? :0:85 ACI5AB2CNB 284K 0A8<?B>B? �0: 
=09B8 25@B8:0;L=K5 0A8<?B>BK? =0:;>==K5 0A8<?B>BK? 

 2) #@8<5@ B8?>2>3> @0AG5B0: (2A59 3@C??>9, 2<5AB5 A ?@5?>4020B5;5<)  

1. �AA;54>20BL DC=:F8N =0 =5?@5@K2=>ABL   2 B>G:0E 1,2. "?@545;8BL E0@0:B5@ @07@K2>2 

DC=:F88, 5A;8 >=8 ACI5AB2CNB. #>AB@>8BL 3@0D8: DC=:F88.  ( )  {         (   )                  

2. �AA;54>20BL DC=:F8N =0 =5?@5@K2=>ABL. "?@545;8BL E0@0:B5@ @07@K2>2 DC=:F88, 5A;8 

>=8 ACI5AB2CNB. !09B8 0A8<?B>BK 3@0D8:0 DC=:F88.  )  ( )             , b)   ( )                

3.�KG8A;8BL ?@545;K DC=:F89  )           (     )             2)                               

 

 

�0@80=B m n 

1 3 4 

2 4 5 

3 6 7 

 

3) A0<>AB>OB5;L=>5 2K?>;=5=85 B8?>2>3> @0AG5B0 (A0<>?@>25@:0 ?> MB0;>=C @5H5=8O). 
1. �AA;54>20BL DC=:F8N =0 =5?@5@K2=>ABL   2 B>G:0E 1,2. "?@545;8BL E0@0:B5@ @07@K2>2 

DC=:F88, 5A;8 >=8 ACI5AB2CNB. #>AB@>8BL 3@0D8: DC=:F88.  ( )  {                              

2. �AA;54>20BL DC=:F8N =0 =5?@5@K2=>ABL. "?@545;8BL E0@0:B5@ @07@K2>2 DC=:F88, 5A;8 
>=8 ACI5AB2CNB. !09B8 0A8<?B>BK 3@0D8:0 DC=:F88.  )  ( )            , b)   ( )               

3.�KG8A;8BL ?@545;K DC=:F89 

1)           (     )             

2)  2)                               

3)     (             )(   )   

 

�0@80=B m n 
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1 8 9 

2 6 4 

3 4 3 

&5<0: �8DD5@5=F80;L=>5 8 8=B53@0;L=>5 8AG8A;5=85. 
#$��&�+�%��/ $��"&� № 3 

�KG8A;5=85 ?@>872>4=KE DC=:F89. #@8<5=5=85 ?@>872>4=KE : @5H5=8N ?@0:B8G5A:8E 
7040G. 

 

 

*5;L @01>BK: #@>25@8BL =0 ?@0:B8:5 7=0=85 ?>=OB8O ?@>872>4=>9 DC=:F88, ?>=8<0=85 
35><5B@8G5A:>3> A<KA;0 ?@>872>4=>9, C<5=85 ?@8<5=OBL 8E 4;O @5H5=8O 7040G, C<5=85 
=0E>48BL ?@>872>4=K5 DC=:F89, C<5=85 =0E>48BL ?@><56CB:8 2>7@0AB0=8O 8 C1K20=8O 
DC=:F88, M:AB@5<C<K, ?@><56CB:8 2K?C:;>AB8, B>G:8 ?5@53810, 0A8<?B>BK DC=:F88, 
?@8<5=OBL ?>;CG5==K5 7=0=8O ?@8 ?>AB@>5=88 3@0D8:0 DC=:F88 8 8AA;54>20=88 DC=:F88 ?> 
>1I59 AE5<5. 
 

)>4 @01>BK 

1) #>2B>@5=85 B5>@5B8G5A:8E >A=>2 (2 ?0@0E, 2708<>?@>25@:0)  
1.+B> =07K20NB ?@>872>4=>9 DC=:F88    ( )  2 40==>9 B>G:5  ? 

2.�0:>2 35><5B@8G5A:89 A<KA; ?@>872>4=>9? 
3.� G5< 70:;NG05BAO D878G5A:89 A<KA; ?@>872>4=>9? 
4.+B> =07K20NB ?@>872>4=>9 2B>@>3> ?>@O4:0 8 :0:>2 55 D878G5A:89 A<KA;? 
5.�0: =09B8 ?@>872>4=CN A;>6=>9 DC=:F88? 
6.� G5< 70:;NG05BAO ?@87=0: 2>7@0AB0=8O 8 C1K20=8O DC=:F88? ?@87=0: 

ACI5AB2>20=8O M:AB@5<C<0? 
7.�0: A ?><>ILN ?5@2>9 ?@>872>4=>9 8AA;54>20BL DC=:F8N =0 <>=>B>==>ABL 8 

M:AB@5<C<K? 
8.�0: >BKA:820NB M:AB@5<C<K DC=:F88 A ?><>ILN 2B>@>9 ?@>872>4=>9? #>G5<C 2 

B>G:5 <0:A8<C<0 2B>@0O ?@>872>4=0O >B@8F0B5;L=0, 0 2 B>G:5 <8=8<C<0 – ?>;>68B5;L=0? 
9.� G5< @07;8G85 <564C =0E>645=85< <0:A8<C<0 8 <8=8<C<0 DC=:F88 8 =0E>645=85< 

55 =081>;LH53> 8 =08<5=LH53> 7=0G5=89? 
10.�0: 8I5BAO =081>;LH55 8 =08<5=LH55 7=0G5=8O DC=:F88 =0 40==>< >B@57:5?  
11.�0: ?> 7=0:C 2B>@>9 ?@>872>4=>9 >?@545;ONBAO 2K?C:;>ABL 8 2>3=CB>ABL :@82>9? 
12+B> =07K205BAO B>G:>9 ?5@53810 8 :0:>2 ?@87=0: 55 ACI5AB2>20=8O? � G5< A>AB>8B 

?@028;> =0E>645=8O B>G:8 ?5@53810? 
13.�0:>9 AE5<>9 @5:><5=4C5BAO ?>;L7>20BLAO ?@8 ?>AB@>5=88 3@0D8:0 DC=:F88? 
 

2)  #@8<5@ B8?>2>3> @0AG5B0: (2A59 3@C??>9, 2<5AB5 A ?@5?>4020B5;5<)  

1. �AA;54>20BL DC=:F8N =0 M:AB@5<C<, =09B8 B>G:8 ?5@53810, 0A8<?B>BK 8 ?>AB@>8BL 
3@0D8:. 

1) 0)                1)  ( )         
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2. !09B8 =081>;LH55 8 =08<5=LH55 =0 >B@57:5  [   ] 7=0G5=8O DC=:F88   ( )                

 

3)A0<>AB>OB5;L=>5 2K?>;=5=85 B8?>2>3> @0AG5B0 (A0<>?@>25@:0 ?> MB0;>=C @5H5=8O). 
1. �AA;54>20BL DC=:F8N =0 M:AB@5<C<, =09B8 B>G:8 ?5@53810, 0A8<?B>BK 8 ?>AB@>8BL 
3@0D8:. 

0) C= -  E3+6E2
- 9E+3           3)   ( )            

1) C= 2E3+3E2
- 1              

2) C= - 2E3
-3E2

+1                       

 

2. !09B8 =081>;LH55 8 =08<5=LH55 =0 >B@57:5  [   ] 7=0G5=8O DC=:F88   ( )               
 

�0@80=B             

1 -1 9 48 5 -3 10 

2 1 -18 105 -35 4 8 

3 -1 -3 -45 6 -6 4 

 

 

#$��&�+�%��/ $��"&� № 4 
!0E>645=85 =5>?@545;5==KE 8=B53@0;>2 @07;8G=K<8 <5B>40<8. 

*��0 $��"&/: 70:@5?8BL =02K:8 =0E>645=8O =5>?@545;5==KE 8=B53@0;>2 @07;8G=K<8 
A?>A>10<8.  
)>4 @01>BK 

1) #>2B>@5=85 B5>@5B8G5A:8E >A=>2 (2 ?0@0E, 2708<>?@>25@:0)  
1.+B> O2;O5BAO >A=>2=>9 7040G59 8=B53@0;L=>3> 8AG8A;5=8O? 
2.�0:0O DC=:F8O =07K205BAO ?5@2>>1@07=>9 4;O 40==>9 DC=:F88 =0 7040==>< 
?@><56CB:5? (?@8<5@) 
3.� G5< A>AB>8B >A=>2=>5 A2>9AB2> ?5@2>>1@07=>9? 
4.+B> =07K205BAO =5>?@545;5==K< 8=B53@0;><? 
5.+5< >B;8G05BAO =5>?@545;5==K9 8=B53@0; >B ?5@2>>1@07=>9 DC=:F88? 
6.+5<C @02=K ?@>872>4=0O 8 48DD5@5=F80; =5>?@545;5==>3> 8=B53@0;0?  
7.� G5< 70:;NG0NBAO ?@028;> 8=B53@8@>20=8O 2K@065=8O, A>45@60I53> 
?>AB>O==K9 <=>68B5;L?  
8. � G5< 70:;NG0NBAO ?@028;> 8=B53@8@>20=8O 0;351@08G5A:>9 AC<<K DC=:F89? 
9. +5<C @025= 8=B53@0; >B 48DD5@5=F80;0 =5:>B>@>9 DC=:F88? 
9.� G5< A>AB>8B 35><5B@8G5A:89 A<KA; =5>?@545;5==>3> 8=B53@0;0? 
 �0: 87 D>@<C; 48DD5@5=F8@>20=8O ?>;CG0NB D>@<C;K 8=B53@8@>20=8O? 
10.� G5< A>AB>8B <5B>4 =5?>A@54AB25==>3> 8=B53@8@>20=8O DC=:F89? (?@8<5@) 
11.�0: ?@>25@8BL, ?@028;L=> ;8 =0945= 8=B53@0;? 
12.� G5< A>AB>8B <5B>4 ?>4AB0=>2:8 ?@8 =0E>645=88 =5>?@545;5==>3> 8=B53@0;0? 
(?@8<5@). 
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2)  #@8<5@ B8?>2>3> @0AG5B0: (2A59 3@C??>9, 2<5AB5 A ?@5?>4020B5;5<) 

�040=85.  !09B8 =5>?@545;5==K9 8=B53@0;. 

 ∫(        √                )   

 ∫            

 ∫(        )  (        )      

 ∫      (      )   

 ∫ (   )       

�0@80=B m n 

1 3 4 

2 4 5 

3 6 7 

 

�040=85.  !09B8 =5>?@545;5==K9 8=B53@0;. 

 ∫(        √                )   

 ∫            

 ∫(        )  (        )      

 ∫      (      )   

 ∫ (   )       

�0@80=B m n 

1 7 8 

2 2 3 

3 6 4 

 

#$��&�+�%��/ $��"&� № 5 
�KG8A;5=85 >?@545;5==KE 8=B53@0;>2. #@8<5=5=85 >?@545;5==KE 8=B53@0;>2 2 

?@0:B8G5A:8E 7040G0E 
*��0 $��"&/: 70:@5?8BL =02K:8 =0E>645=8O >?@545;5==KE 8=B53@0;>2, C<5=85 
?@8<5=OBL 8E 4;O @5H5=8O 7040G. 
)>4 @01>BK: 
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1) #>2B>@5=85 B5>@5B8G5A:8E >A=>2: 

1.+B> B0:>5 >?@545;5==K9 8=B53@0; >B DC=:F88    ( )  ?> >B@57:C [   ]? 

2.� G5< A>AB>8B 35><5B@8G5A:89 A<KA; >?@545;5==>3> 8=B53@0;0? 
3.� G5< A>AB>8B D878G5A:89 A<KA; >?@545;5==>3> 8=B53@0;0? 

4.% ?><>ILN :0:>9 D>@<C;K 2KG8A;ONB >?@545;5==K9 8=B53@0;? 

5.�0:>2K >A=>2=K5 A2>9AB20 >?@545;5==>3> 8=B53@0;0? 
6.�0:>20 AE5<0 @5H5=8O 7040G8 =0 2KG8A;5=85 ?;>I048 D83C@K A ?><>ILN 

>?@545;5==>3> 8=B53@0;0? (?@8<5@) 
7. �0:>20 AE5<0 @5H5=8O D878G5A:8E 7040G A ?><>ILN >?@545;5==>3> 8=B53@0;0? 

(?@8<5@) 
2)2KG8A;8BL ?;>I04L D83C@K, >3@0=8G5==>9 ;8=8O<8: 

1)C = E4, C = 0, E = - 1, E = 1 

2)C = E2
 – 4E + 5, C = 0, E = 0, E = 4 

3)C = E3, C = 0, E = - 1,  

4)C = 4 – E2, >ALN >E 

5)C = E3, C = 8, E = 1 

3)!09B8 >1J5< B5;0, ?>;CG5==>3> ?@8 2@0I5=88 2>:@C3 >A8 01AF8AA :@82>;8=59=>9 
B@0?5F88, >3@0=8G5==>9 ;8=8O<8: 

1)C = E2
 + 1, E = 0, E = 1, C = 0 

2)C = √ ,  E = 1, E = 4, C = 0 
4)�K?>;=8BL A0<>AB>OB5;L=>: 

1)C = E2
 , C = E + 1 8 >ALN >E 

2) C = 1 – E2
 , C = 0 

&5<0:   0B@8FK 8 >?@545;8B5;8. 

#$��&�+�%��/ $��"&� № 6 

�59AB28O =04 <0B@8F0<8. !0E>645=85 >1@0B=>9 <0B@8FK. 

*��0 $��"&/: D>@<8@>20BL =02K:8 2K?>;=5=8O 459AB289 =04 <0B@8F0<8 8 =02K:8 
2KG8A;5=8O >?@545;8B5;59. 
)>4 @01>BK 

1) #>2B>@5=85 B5>@5B8G5A:8E >A=>2 (2 ?0@0E, 2708<>?@>25@:0 ?> ;8AB0< 
2708<>>?@>A0) 

 +B> =07K20NB <0B@8F59?          
 �0:85 <0B@8FK =07K20NBAO ?@O<>C3>;L=K<8? :204@0B=K<8? 
 �0:85 <0B@8FK =07K20NBAO @02=K<8? 
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 +B> =07K20NB 3;02=>9 4803>=0;LN <0B@8FK? 
 �0:0O :204@0B=0O <0B@8F0 =07K205BAO 4803>=0;L=>9?  =C;52>9? 548=8G=>9?  
B@0=A?>=8@>20==>9? B@5C3>;L=>9? ABC?5=G0B>9?  

 �0:85 ?@5>1@07>20=8O <0B@8FK =07K20NBAO M;5<5=B0@=K<8? �0: ?@825AB8 
<0B@8FC : ABC?5=G0B><C 284C? (?@8<5@) 

 +B> =07K20NB AC<<>9 <0B@8F? � G5< A>AB>8B >1O70B5;L=>5 CA;>285 ACI5AB2>20=8O 
AC<<K <0B@8F?  �0:8<8 A2>9AB20<8 >1;0405B AC<<0 <0B@8F? (?@8<5@) 

 +B> =07K20NB ?@>872545=85< <0B@8FK =0 G8A;>? (?@8<5@) 
 +B> =07K20NB ?@>872545=85< 42CE <0B@8F? �0: =09B8 ?@>872545=85 42CE <0B@8F? 
� G5< A>AB>8B >1O70B5;L=>5 CA;>285 ACI5AB2>20=8O ?@>872545=8O <0B@8F?  �0:8<8 
A2>9AB20<8 >1;0405B ?@>872545=85 <0B@8F? (?@8<5@) 

 +B> =07K20NB >?@545;8B5;5<   :204@0B=>9 <0B@8FK? >?@545;8B5;5< 2B>@>3> 
?>@O4:0? >?@545;8B5;5< B@5BL53> ?>@O4:0?  �0:8<8 A2>9AB20<8 >1;0405B 
>?@545;8B5;L? 

  � G5< A>AB>8B <5B>4 B@5C3>;L=8:>2 4;O 2KG8A;5=8O >?@545;8B5;O B@5BL53> 
?>@O4:0? (?@8<5@) 

 +B> =07K20NB <8=>@><? 0;351@08G5A:8< 4>?>;=5=85< M;5<5=B0 >?@545;8B5;O? 
(?@8<5@) 

 � G5< A>AB>8B <5B>4 @07;>65=8O ?> M;5<5=B0< AB@>:8 (AB>;1F0) 
 4;O 2KG8A;5=8O >?@545;8B5;O B@5BL53> ?>@O4:0?  2KAH53> ?>@O4:0? (?@8<5@) 

2)  #@8<5@ B8?>2>3> @0AG5B0: (2A59 3@C??>9, 2<5AB5 A ?@5?>4020B5;5<)  
1. �K?>;=8BL 459AB28O =04 <0B@8F0<8 ÷÷

ø

ö
÷÷
ø

ö
÷÷

ø

ö
÷÷
ø

ö
÷÷

ø

ö
÷÷
ø

ö


537

124
,

346

201
,

251

473
%ВА : 

�+�-%; 
3�+2%-6� 

2. �KG8A;8BL ?@>872545=85 <0B@8F: 
 

1) ÷÷
ø

ö
÷÷
ø

ö
÷÷

ø

ö
÷÷
ø

ö


96

53
;

73

41
ВА ; 

2) ;

203

171

362

;

112

153

241

÷
÷
÷

ø

ö

÷
÷
÷

ø

ö




÷
÷
÷

ø

ö

÷
÷
÷

ø

ö




 ВА  

      3.      �K?>;=8B5 459AB28O =04 <0B@8F0<8: 

÷
÷
÷

ø

ö

÷
÷
÷

ø

ö


÷÷
ø

ö
÷÷
ø

ö




÷÷
÷
÷
÷

ø

ö

÷÷
÷
÷
÷

ø

ö


÷÷
ø

ö
÷÷
ø

ö




052

243

321

532

401

214

317

041

123

3513

2141
 

 

 

    4. �KG8A;8B5 >?@545;8B5;L 

1)    |       |               2) |          |      3)

2781

941

321
           4)  

2312

5933

2511

51132
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3) A0<>AB>OB5;L=>5 2K?>;=5=85 B8?>2>3> @0AG5B0 (A0<>?@>25@:0 ?> MB0;>=C @5H5=8O).  
1. �K?>;=8BL 459AB28O =04 <0B@8F0<8: ÷÷

ø

ö
÷÷
ø

ö
÷÷

ø

ö
÷÷
ø

ö
÷÷

ø

ö
÷÷
ø

ö


537

124
,

346

201
,

251

473
%ВА : 

� - %+� 

5�+3�-7% 

 

!09B8 <0B@8FC, >1@0B=CN =0945==>9 

2. �KG8A;8BL ?@>872545=85 <0B@8F: 

÷
ø
ö

÷
ø
ö÷÷

ø

ö
÷÷
ø

ö 


5

3

2

1
;

96

41
ВА ; 

 

             3.     �K?>;=8B5 459AB28O =04 <0B@8F0<8: 

÷÷
ø

ö
÷÷
ø

ö

÷
÷
÷

ø

ö

÷
÷
÷

ø

ö




÷
÷
÷

ø

ö

÷
÷
÷

ø

ö


÷
÷
÷

ø

ö

÷
÷
÷

ø

ö

1310

1421

41

05

31

3102

1012

4351

146

512

143
 

              4.     �KG8A;8B5 >?@545;8B5;L: 

               1)    |      |               2) |          |      3)|          |            
 

&5<0: $5H5=85 A8AB5< ;8=59=KE 0;351@08G5A:8E C@02=5=89 (%��'). 
 

#$��&�+�%��/ $��"&� № 7 
$5H5=85 %��' @07;8G=K<8 <5B>40<8. 

*��0 $��"&/: D>@<8@>20BL =02K:8 @5H5=8O A8AB5< C@02=5=89 <5B>4>< �@0<5@0   8 
<5B>4>< �0CAA0. 
)>4 @01>BK 

1) #>2B>@5=85 B5>@5B8G5A:8E >A=>2 (2 ?0@0E, 2708<>?@>25@:0 ?> ;8AB0< 
2708<>>?@>A0) 

 +B> =07K20NB M;5<5=B0@=>9 A8AB5<>9 ;8=59=KE 0;351@08G5A:8E C@02=5=89 
(%��')? 

 +B> =07K20NB @5H5=85< M;5<5=B0@=>9 %��'? 
 � G5< ACBL <5B>40 �@0<5@0 4;O @5H5=8O %��'? (?@8<5@) 
  %CBL <5B>40 �@0<5@0 (<5B>40 >?@545;8B5;59): 3;02=K9 >?@545;8B5;L 
A8AB5<K >?@545;8B5;8 =58725AB=KE  D>@<C;K �@0<5@0; 

  � G5< ACBL <5B>40 �0CAA0 4;O @5H5=8O %��'? (?@8<5@) 
 %CBL <5B>40 �0CAA0 (<5B>40 ?>A;54>20B5;L=>3> 8A:;NG5=8O =58725AB=KE): ?@O<>9 
E>4: @0AH8@5==0O <0B@8F0 A8AB5<K  M;5<5=B0@=K5 ?@5>1@07>20=8O  

B@5C3>;L=K9 284; >1@0B=K9 E>4: B@5C3>;L=0O A8AB5<0  ?>A;54>20B5;L=K5 
?>4AB0=>2:8  8A:><K5 ?5@5<5==K5. 

 

 

2)  #@8<5@ B8?>2>3> @0AG5B0: (2A59 3@C??>9, 2<5AB5 A ?@5?>4020B5;5<) 
1. $5H8BL %��': 0) <5B>4>< �@0<5@0 1) <5B>4>< �0CAA0  {                                  

�0@80=B                         
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1 1 1 1 0 2 1 0 4 1 -1 -2 5 

2 1 1 -1 -4 2 3 1 -1 1 -1 2 6 

 

2.  �KG8A;8BL >?@545;8B5;L:

3021

4152

1321

2142




 

 

3) A0<>AB>OB5;L=>5 2K?>;=5=85 B8?>2>3> @0AG5B0 (A0<>?@>25@:0 ?> MB0;>=C @5H5=8O).  
 

1. $5H8BL %��': 0) <5B>4>< �@0<5@0 1) <5B>4>< �0CAA0   {                                  
�0@80=B                         

4 1 1 -1 0 2 3 -2 2 3 -2 0 1 

5 1 1 1 4 2 1 3 9 3 3 -1 0 

6 2 1 1 3 5 -2 3 0 1 0 2 5 

 

 

 

2.  #@8<5@ B8?>2>3> @0AG5B0: (2A59 3@C??>9, 2<5AB5 A ?@5?>4020B5;5<)  
 $5H8BL %��' <0B@8G=K< <5B>4>< {                                  

�0@80=B                         

1 1 1 1 0 2 1 0 4 1 -1 -2 5 

2 1 1 -1 -4 2 3 1 -1 1 -1 2 6 

3 2 1 1 3 5 -2 3 0 1 0 2 5 

 

 

       

4) A0<>AB>OB5;L=>5 2K?>;=5=85 B8?>2>3> @0AG5B0 (A0<>?@>25@:0 ?> MB0;>=C @5H5=8O).  
 

 $5H8BL %��' <0B@8G=K< <5B>4>< {                                  
�0@80=B                         

4 1 1 -1 0 2 3 -2 2 3 -2 0 1 

5 1 1 1 4 2 1 3 9 3 3 -1 0 

6 2 1 1 3 5 -2 3 0 1 0 2 5 

 

&5<0:   =>65AB20 8 >B=>H5=8O. 

#$��&�+�%��/ $��"&� № 8 
�K?>;=5=85 >?5@0F89 =04 <=>65AB20<8. 
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*��0 $��"&/: D>@<8@>20BL C<5=85 2K?>;=OBL >?5@0F88 =04 <=>65AB20<8. 
 

)>4 @01>BK 

1) #>2B>@5=85 B5>@5B8G5A:8E >A=>2 (2 ?0@0E, 2708<>?@>25@:0).  
 +B> B0:>5 <>1J548=5=85 42CE <=>65AB2=? 
 +B> B0:>5 <?5@5A5G5=85 42CE <=>65AB2=? 
 +B> B0:>5 <@07=>ABL <=>65AB2 А 8 В=? 
 +B> B0:>5 <4>?>;=5=85 <=>65AB20 А 4> <=>65AB20 В=? �0:>5 53> >1>7=0G5=85? 
 +B> B0:>5 <C=825@A0;L=>5 <=>65AB2> 4;O 40==>9 A8AB5<K <=>65AB2=? #@82548B5 
?@8<5@K. 

 +B> B0:>5 <4>?>;=5=85 40==>3> <=>65AB20=? �0: >=> >1>7=0G05BAO? ':068B5 
4803@0<<K 19;5@0-   �5==0 4;O >1J548=5=8O <=>65AB2 А 8 В, ?5@5A5G5=8O 
<=>65AB2 А 8 В, @07=>AB8 <=>65AB2 В 8 А, @07=>AB8 <=>65AB2 А 8 В, 4>?>;=5=8O 
<=>65AB20 А 4> <=>65AB20 В, 4>?>;=5=8O <=>65AB20 А.  

2)  #@8<5@ B8?>2>3> @0AG5B0: (2A59 3@C??>9, 2<5AB5 A ?@5?>4020B5;5<) 

1. �0=K A;54CNI85 ?0@K <=>65AB2: 
  А = {0; 1; 2; 3; 4; 5},    В = (0; 2; 4; 6); 
�040=85: 0) =0948B5 4;O :064>9 ?0@K ?>4E>4OI55 C=825@A0;L=>5 <=>65AB2>; 
1) A2O70=K ;8 ?0@K >4=8< 87 A>>B=>H5=89:  =,  ,  ; 

2) =0948B5 ?5@5A5G5=85 А В; 

3) =0948B5 @07=>ABL  А \ В; 

4) =0948B5 А В; 

5) 87>1@078B5 :064CN ?0@C <=>65AB2 ?@8 ?><>I8 4803@0<< 19;5@0-�5==0. 
             2. #@>25@LB5 @025=AB2> <=>65AB2: 

 0) А   = (А  В) ; 

 1)  \  = (А \ В)  А; 

 2) (А \ В) \ % = (А \ В) \ (%\В). 

3) '?@06=5=8O (2 3@C??0E, 2708<>?@>25@:0 ?> MB0;>=C @5H5=8O) 
1. !0948B5 >1J548=5=85, ?5@5A5G5=85, @07=>ABL <=>65AB2 А 8 В, 5A;8 

 

0) �=]    ], �=[    [  
1) �=[   ]   [   ]  
2) �=]    ]   [     [. 
2. �0=K <=>65AB20: А – BC?>C3>;L=KE B@5C3>;L=8:>2, В – ?@O<>C3>;L=KE 
B@5C3>;L=8:>2, % – B@5C3>;L=8:>2 A C3;>< 2 500.#>AB@>9B5 4;O 40==KE <=>65AB2 
4803@0<<C 19;5@0-�5==0, 2K45;82 HB@8E>2:>9 >1;0ABL, 87>1@060NICN <=>65AB2> (А 

В)  %. 

3. S – <=>65AB2> ?@028;L=KE <=>3>C3>;L=8:>2, & – <=>65AB2> ?@O<>C3>;L=8:>2. �7 
:0:8E D83C@ A>AB>8B ?5@5A5G5=85 8 >1J548=5=85 <=>65AB2 S 8 &. �0:85 87 D83C@, 
87>1@065==KE =0 @8A 9, ?@8=04;560B ?5@5A5G5=8N <=>65AB2 S 8 &, 0 :0:85 – 8E 
>1J548=5=8N?     

 
4) A0<>AB>OB5;L=>5 2K?>;=5=85 B8?>2>3> @0AG5B0 (A0<>?@>25@:0 ?> MB0;>=C @5H5=8O)  

1. �0=K A;54CNI85 ?0@K <=>65AB2: 
1)  А = {0; 1; 2},    В = {0; 1; 2; 3; 4}; 
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2)  А = {3; 4; 5},    В = {0; 1; 2}; 
3)  А = {5; 4; 3},    В = {3; 4; 5}. 
�040=85: 0) =0948B5 4;O :064>9 ?0@K ?>4E>4OI55 C=825@A0;L=>5 <=>65AB2>; 
1) A2O70=K ;8 ?0@K >4=8< 87 A>>B=>H5=89:  =,  ,  ; 

2) =0948B5 ?5@5A5G5=85 А В; 

3) =0948B5 @07=>ABL  А \ В; 

4) =0948B5 А В; 

5) 87>1@078B5 :064CN ?0@C <=>65AB2 ?@8 ?><>I8 4803@0<< 19;5@0-�5==0. 
            2. #@>25@LB5 @025=AB2> <=>65AB2: 

1) 0) А  = ( )  А; 

    1) В \ А = (А В) ; 

    2) А \  (В \ %) = (А \ %) \ (В \ %). 

2) 0)  В = (А  В) ; 

    1) В \ А = (А  В)  ; 

    2) (А \ В) \ % = (А \ %)\ (В \ %). 

3) 0) А   = (   )  А; 

    1) В \ А = (А ) ; 

    2) (А \ В) \ % = (А \ В)  (А \ %). 

 

&5<0: 1;5<5=BK B5>@88 :><?;5:A=KE G8A5;. 
#$��&�+�%��/ $��"&� № 9. 

�><?;5:A=K5 G8A;0 8 459AB28O =04 =8<8. 

*��0 $��"&/: D>@<8@>20BL =02K:8 2K?>;=5=8O 459AB289 =04 :><?;5:A=K<8 G8A;0<8 
2 0;351@08G5A:>9 D>@<5 70?8A8. 

  

)>4 @01>BK 

1) #>2B>@5=85 B5>@5B8G5A:8E >A=>2 (2 ?0@0E, 2708<>?@>25@:0).  
 +B> B0:>5 <=8<0O 548=8F0? �0: 2KG8A;ONB AB5?5=8 <=8<>9 548=8FK? (?@8<5@). 
 �0:>5 G8A;> =07K205BAO :><?;5:A=K<?  
 �0:85 :><?;5:A=K5 G8A;0 =07K20NBAOG G8AB> <=8<K<8, @02=K<8, A>?@O65==K<8? 
 �0: 35><5B@8G5A:8 87>1@060NBAO :><?;5:A=K5 G8A;0? 
 �0: 70?8AK205BAO :><?;5:A=>5 G8A;> 2 0;351@08G5A:>9 D>@<5? 
 �0: 2K?>;=ONBAO A;>65=85 , 2KG8B0=85 ,C<=>65=85 :><?;5:A=KE G8A5; 2 
0;351@08G5A:>9 D>@<5? (?@8<5@). 

 �0: 2K?>;=O5BAO 45;5=85 :><?;5:A=KE G8A5; 2 0;351@08G5A:>9 D>@<5?(?@8<5@) 
 +B> =07K205BAO <>4C;5< 8 0@3C<5=B>< :><?;5:A=>3> G8A;0? �0?8H8B5 D>@<C;K 
4;O <>4C;O 8 0@3C<5=B0 :><?;5:A=>3> G8A;0. 

 �0: 70?8AK205BAO :><?;5:A=>5 G8A;> 2 B@83>=><5B@8G5A:>9 D>@<5? 
 �0: 70?8AK205BAO :><?;5:A=>5 G8A;> 2 ?>:070B5;L=>9 D>@<5? 
 �0: 2K?>;=8BL ?5@5E>4 >B 0;351@08G5A:>9 D>@<K :><?;5:A=>3>  G8A;0 : 
B@83>=><5B@8G5A:>9? : ?>:070B5;L=>9? 

 �0: 2K?>;=8BL ?5@5E>4 >B B@83>=><5B@8G5A:>9 D>@<K :><?;5:A=>3> G8A;0 : 
0;351@08G5A:>9? "B ?>:070B5;L=>9 ? 

 

2)  #@8<5@ B8?>2>3> @0AG5B0: (2A59 3@C??>9, 2<5AB5 A ?@5?>4020B5;5<)  
1. �KG8A;8BL                          
2. �K?>;=8BL 459AB28O 2 0;351@08G5A:>9 D>@<5 70?8A8: 
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0)    1)     2)  

3. �0?8A0BL :><?;5:A=>5 G8A;> 2 B@83>=><5B@8G5A:>9 D>@<5:   )        √ 1)     √            2)      
4. �0?8A0BL :><?;5:A=>5 G8A;> 2 ?>:070B5;L=>9 D>@<5:   )         1)     √              2)       
5. �0?8A0BL :><?;5:A=>5 G8A;> 0;351@08G5A:>9 2 D>@<5:  

        0)    (              )       1)          

 

3)A0<>AB>OB5;L=>5 2K?>;=5=85 B8?>2>3> @0AG5B0 (A0<>?@>25@:0 ?> MB0;>=C @5H5=8O).  
�0@80=B 1 
1. �KG8A;8BL                           
2. �K?>;=8BL 459AB28O 2 0;351@08G5A:>9 D>@<5 70?8A8: 

0) ;   1) ; 2)  

3. �0?8A0BL :><?;5:A=>5 G8A;> 2 B@83>=><5B@8G5A:>9 D>@<5:  
a)     √    √         1)              2)      
4. �0?8A0BL :><?;5:A=>5 G8A;> 2 ?>:070B5;L=>9 D>@<5:   )       √   1)        √             2)      
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