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&5<0: "?5@0F88 =04 3@0D0<8. 
#$��&�+�%��/ $��"&� № 5 

$5H5=85 7040G =0 >?5@0F88 =04 3@0D0<8. 

*��0 $��"&/: D>@<8@>20BL C<5=85 2K?>;=OBL >?5@0F88 =04 3@0D0<8. 
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)>4 @01>BK 

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

1) �0BL >?@545;5=85 ?>=OB8O 3@0D0. 
2) #5@5G8A;8B5 >A=>2=K5 284K 3@0D>2. 
3) #5@5G8A;8B5 A?>A>1K 7040=8O 3@0D>2. 
4) #5@5G8A;8B5 >?5@0F88 =04 3@0D0<8. 

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

1."?@545;8B5 AB5?5=8 25@H8= 3@0D0: 

 
$5H5=85: AB5?5=L 25@H8=K 3@0D0 3 MB> :>;8G5AB2> @515@, 8AE>4OI8E 87 MB>9 

25@H8=K. P(x1) = 2; p(x2) = 2; p(x3) = 3; p(x4) = 1 

2."?@545;8BL AC<<C AB5?5=59 40==>3> 3@0D0. 
$5H5=85: AC<<0 AB5?5=59 3@0D0 @02=0 C42>5==><C G8A;C @515@ 3@0D0. &0: :0: 

@515@ 2 40==>< 3@0D5 4,B> AC<<0 AB5?5=59 25@H8= @02=0 8. 

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

1. �0= 3@0D 

�) �0?8H8B5 :>;8G5AB2> @515@ 8 25@H8= 3@0D0; 
�) "?@545;8BL :@0BG09H89 ?CBL 87 25@H8=K 1 2 25@H8=C 8 4;O 3@0D0, ?@54AB02;5==>3> =0 
@8AC=:5; 
%) �0?8H8B5 =><5@0 25@H8=, 8<5NI8E >48=0:>2CN AB5?5=L:                

                               
2. �@0D 7040= 4803@0<<>9. 
�) %>AB02LB5 <0@H@CBK 4;8=K 5 87 25@H8=KV2 2 25@H8=C V5. %>AB02LB5 ?@>ABCN F5?L, 
A>548=ONICN MB8 25@H8=K. 
�) #>AB@>9B5 ?@>AB>9 F8:;, A>45@60I89 25@H8=C V4. 

 

                                     

 

 

 

 

 

V7 

V1 

V2 

V3 

V4 

V5 

V6 
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1. %C<<0 AB5?5=59 25@H8= 3@0D0 @02=0 8. !0948B5 G8A;> @515@. 
2. +8A;> @515@ 3@0D0 @02=> 12. !09B8 AC<<C AB5?5=59 25@H8= 3@0D0. 

4.�B>38 70=OB8O 
 

№ �84 @01>BK �0;;K @>A?8AL 
1.  B5>@8O   

2. B8?. @0AG5B   

8B>3    

 

&5<0: "?5@0F88 =04 3@0D0<8. 
#$��&�+�%��/ $��"&� № 5 

$5H5=85 7040G =0 >?5@0F88 =04 3@0D0<8. 
*��0 $��"&/: D>@<8@>20BL C<5=85 2K?>;=OBL >?5@0F88 =04 3@0D0<8. 
)>4 @01>BK 

1.#>2B>@5=85 B5>@5B8G5A:8E >A=>2 (2 ?0@0E, 2708<>?@>25@:0): 
1)�0BL >?@545;5=85 ?>=OB8O 3@0D0. 
2)#5@5G8A;8B5 >A=>2=K5 284K 3@0D>2. 
3)#5@5G8A;8B5 A?>A>1K 7040=8O 3@0D>2. 
4)#5@5G8A;8B5 >?5@0F88 =04 3@0D0<8. 
2)#@8<5@ B8?>2>3> @0AG5B0: (2A59 3@C??>9, 2<5AB5 A ?@5?>4020B5;5<):  
1.�;O 3@0D0, 7040==>3> >B=>H5=85< =0 <=>65AB25 ?>AB@>8BL <0B@8FC A<56=>AB8, 
A?8A:8 A<56=KE 25@H8= 8 =0@8A>20BL 3@0D. 

#@8<5@ )}1,8(),7,5(),5,3(),4,8(),3,7(),7,3(),3,3(),4,1(),4,3(),2,1{(}8,7,6,5,4,3,2,1{  RV  

$5H5=85 
 1 2 3 4 5 6 7 8 

1 0 1 0 1 0 0 0 0 

2 0 0 0 0 0 0 0 0 

3 0 0 1 1 1 0 1 0 

4 0 0 0 0 0 0 0 0 

5 0 0 0 0 0 0 1 0 

6 0 0 0 0 0 0 0 0 

7 0 0 1 0 0 0 0 0 

8 1 0 0 1 0 0 0 0 

 

1 2,4 

2  

3 3,4,5,7 

4  

5 7 

6  

7 3 

8 1,4 

 

2. !09B8 :@0BG09H89 ?CBL 2 3@0D5, ?@>45<>=AB@8@>202 @01>BC 0;3>@8B<0 �59:AB@K 

#@8<5@ �040=0 <0B@8F0 25A>2. !09B8 :@0BG09H89 ?CBL >B 25@H8=K 1 : 9 

 1 2 3 4 5 6 7 8 9 

1 0 2 6 8      

2 2 0 3  10     

3 6 3 0 3 4 6    
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4 8  3 0  4  10  

5  10 4  0  1   

6   6 4  0 2 10  

7     1 2 0 3 10 

8    10  10 3 0 4 

9       10 4 0 

$5H5=85 

 
3)A0<>AB>OB5;L=>5 2K?>;=5=85 B8?>2>3> @0AG5B0 (A0<>?@>25@:0 ?> MB0;>=C 
@5H5=8O): 
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1.�0= 3@0D  
 

�0?8A0BL <0B@8FC A<56=>AB8 3@0D0. 
2. �0= 3@0D. �0?8A0BL :@0BG09H89 ?CBL 87 25@H8=K 1 2 25@H8=C 6. 

 

 
 

 

4.�B>38 70=OB8O 
 

№ �84 @01>BK �0;;K @>A?8AL 
1.  B5>@8O   

2. B8?. @0AG5B   

8B>3    

 

&5<0: �AG8A;5=85 2KA:07K20=89. 
#$��&�+�%��/ $��"&� № 6 

$5H5=85 7040G =0 8AG8A;5=85 2KA:07K20=89. 
*��0 $��"&/: D>@<8@>20BL C<5=85 2K?>;=OBL >?5@0F88 =04 2KA:07K20=8O<8. 
)>4 @01>BK 

1.#>2B>@5=85 B5>@5B8G5A:8E >A=>2 (2 ?0@0E, 2708<>?@>25@:0):  
1)+B> =07K205BAO 2KA:07K20=85<? 
2)#5@5G8A;8B5 284K 2KA:07K20=89. 
3)#5@5G8A;8B5 >?5@0F88 =04 2KA:07K20=8O<8. 
4)+B> B0:>5 B01;8FK 8AB8==>AB8? 
 

2)#@8<5@ B8?>2>3> @0AG5B0: (2A59 3@C??>9, 2<5AB5 A ?@5?>4020B5;5<):  
1.�0:85 87 A;54CNI8E ?@54;>65=89 O2;ONBAO 2KA:07K20=8O<8? 
0) >A:20 3 AB>;8F0 $>AA88. 
1)ABC45=B 2 :C@A0. 
2)Δ��% ?>4>15= Δ��  

3)17 · 2 = 3 
$5H5=85: 2KA:07K20=85 3 MB> ?@54;>65=85, > :>B>@>< <>6=> AC48BL 8AB8==> >=> 8;8 
;>6=>, ?>MB><C 2KA:07K20=8O<8 1C4CB O2;OBLAO ?@54;>65=8O 0, 2, 3. 
2.#CABL 2KA:07K20=85 @ B0:>2>: 
0)2 · 2 = 4; 
1)%;>= 3 =0A5:><>5; 
2)O <0;LG8:; 
:0:8< 1C45B 2KA:07K20=85  �? 

%>AB028BL 2KA:07K20=8O 8 >?@545;8BL 8E 8AB8==>ABL. 
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$5H5=85: 0) 2 · 2   4 3 ;>6L; 
                 1) %;>= 3 =5  =0A5:><>5 3 8AB8=0; 
                 2)O =5 <0;LG8: 3 8AB8=0, 5A;8 @ ;>6=> 8 =0>1>@>B; 
   3.#CABL 2KA:07K20=8O @ 8 : B0:>2K:  
$: «1B> F5;>5 ?>;>68B5;L=>5 G8A;>», :: «1B> F5;>5 ?>;>68B5;L=>5 G8A;> ?@>AB>5». 
#@>G8B0BL A;>20<8 2KA:07K20=8O: 
0) @          1) � Æ :;   2) @ Æ  �;     3) � Ç  �. 

$5H5=85: 0)40==0O ;>38G5A:0O >?5@0F8O :>=JN=:F8O, 55 >?@545;O5B A>N7 «8», ?>MB><C 
2KA:07K20=85 1C45B 72CG0BL B0:: «MB> F5;>5 ?>;>68B5;L=>5 ?@>AB>5 G8A;>» 
1)MB> =5F5;>5 ?>;>68B5;L=>5 ?@>AB>5 G8A;>; 
2)1B> F5;>5 ?>;>68B5;L=>5 A>AB02=>5 G8A;>; 
3)1B> =5 F5;>5 ?>;>68B5;L=>5  8;8 A>AB02=>5 G8A;>. 

3)A0<>AB>OB5;L=>5 2K?>;=5=85 B8?>2>3> @0AG5B0 (@01>B0 2 3@C??5): 
1."1@07C9B5 >B@8F0=8O A;54CNI8E 2KA:07K20=89: 
0) 4 45;8BAO =0 2; 
1)42 + 7   50; 

2)A53>4=O ?>=545;L=8:; 
3)7 > 2. 
2.�0=K >B@8F0=8O 2KA:07K20=89: 
0) 5480=0 2 @02=>154@5==>< B@5C3>;L=8:5 =5 O2;O5BAO 2KA>B>9;  
1)5 3 ?@>AB>5 G8A;>; 
2)2 + 3 = 5; 
3)AC<<0 C3;>2 2 B@5C3>;L=8:5 =5 @02=0 180ْ 
 

AD>@<C;8@C9B5 MB8 2KA:07K20=8O. "?@545;8B5 8E 8AB8==>ABL. 
3. �<?;8:0F8N @   q <>6=> 2K@078BL G5@57 487JN=:F8N 8 >B@8F0=85 
@   q =  � Ç q. #@>25@8BL A?@0254;82>ABL MB>9 D>@<C;8@>2:8, A>AB0282 A>>B25BAB2CNICN 
B01;8FC 8AB8==>AB8. 
4.�B>38 70=OB8O 
 

№ �84 @01>BK �0;;K @>A?8AL 
1.  B5>@8O   

2. B8?. @0AG5B   

8B>3    

 

&5<0: �C;52K DC=:F88. 
#$��&�+�%��/ $��"&� № 7 
$5H5=85 7040G =0 M:2820;5=B=>ABL D>@<C;. 
*��0 $��"&/: D>@<8@>20BL C<5=85 2K?>;=OBL M:2820;5=B=K5 ?@5>1@07>20=8O D>@<C;. 
)>4 @01>BK 

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

1.�0:>5 ?@5>1@07>20=85 =07K205BAO M:2820;5=B=K<? 

2.#5@5G8A;8B5 >A=>2=K5 M:2820;5=B=>AB8. 

3.�0:85 DC=:F88 =07K20NBAO 42>9AB25==K<8? 

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

1. % ?><>ILN >A=>2=KE @02=>A8;L=>AB59 4>:070BL, GB> 2 1C;52>9 DC=:F88 F =

)()( 313322 1
xxxxxxx  þ  ?5@5<5==0O 3x  O2;O5BAO D8:B82=>9. 
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$5H5=85: #@8<5=OO 70:>= ?>3;>I5=8O 8 70:>= A:;5820=8O, ?>;CG8< 

F = 11 2313322 )()( xxxxxxxxx þþ  . 

&0: :0: ACI5AB2C5B B0:0O D>@<C;0, @50;87CNI0O MBC 1C;52C DC=:F8N, 2 :>B>@>9 
>BACBAB2C5B 3x , B> MB0 ?5@5<5==0O  O2;O5BAO D8:B82=>9. 

2. % ?><>ILN B01;8FK 8AB8==>AB8 C1548BLAO 2 A?@0254;82>AB8 70:>=>2 45  >@30=0 
yxyx  . 

$5H5=85: #>AB@>8< B01;8FC 8AB8==>AB8 4;O  yx  8 yx  . 

 

x  y  yx  yx  x  y  yx   

0 0 0 1 1 1 1 

0 1 0 1 1 0 1 

1 0 0 1 0 1 1 

1 1 1 0 0 0 0 

 

&0: :0: 2 B01;8F5 8AB8==>AB8 1C;52K< DC=:F8O< yx  8 yx   A>>B25BAB2CNB 

>48=0:>2K5 AB>;1FK, B> D>@<C;K yx  8 yx   @02=>A8;L=K. 

3. % ?><>ILN >A=>2=KE @02=>A8;L=>AB59 4>:070BL 70:>= >1>1I5==>3> A:;5820=8O 
zyzxyxzxyx  . 

$5H5=85: #@8<5=OO  70:>= A:;5820=8O (2 >1@0B=>< ?>@O4:5, B> 5ABL zyxzyxzy  ) 8 
48AB@81CB82=>ABL (B> 5ABL 2K=5A5< 70 A:>1:8 yx  8 zx ), ?>;CG8<  

 zxyxyzxzyxzyxzyxzxyxzyzxyx  )1()1( . 

4. % ?><>ILN >A=>2=KE @02=>A8;L=>AB59 4>:070BL, GB> 1)()( þ zxxxyyxy . 

$5H5=85:  #@8<5=OO  >A=>2=K5 @02=>A8;L=>AB8, ?>;CG8<  

11001)()( þþþþ xxxxxxyyzxxxyyxy . 

3)A0<>AB>OB5;L=>5 2K?>;=5=85 B8?>2>3> @0AG5B0 (A0<>?@>25@:0 ?> MB0;>=C @5H5=8O):  
1)% ?><>ILN ?@5>1@07>20=89 4>:070BL, GB>: 

1. a   b =  � Ç b; 

2. a   b = (a   b)(b   a); 

3.a | b =      �����. 
2)#@>25@8BL @02=>A8;L=>ABL D>@<C;: 
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1. ø ùzyx  8 ø ù ø ùzxyx þÿþ  

2. ø ùzyx ÿþ  8 ø ùø ùzxyx   

4.�B>38 70=OB8O 
 

№ �84 @01>BK �0;;K @>A?8AL 
1.  B5>@8O   

2. B8?. @0AG5B   

8B>3    

 

#$��&�+�%��/ $��"&� № 8 
$5H5=85 7040G =0 =0E>645=85 %�!( 8 %�!(. 
*��0 $��"&/: D>@<8@>20BL C<5=85 =0E>645=8O %�!( 8 %�!( D>@<C;. 
)>4 @01>BK 

1.#>2B>@5=85 B5>@5B8G5A:8E >A=>2 (2 ?0@0E, 2708<>?@>25@:0):  
1.�09B5 >?@545;5=85 M;5<5=B0@=>9 487JN=:F88; 
2. �09B5 >?@545;5=85 M;5<5=B0@=>9 :>=JN=:F88; 
3. �09B5 >?@545;5=85 M;5<5=B0@=>9 487JN=:B82=>9 =>@<0;L=>9 D>@<K DC=:F88; 
4. �09B5 >?@545;5=85 M;5<5=B0@=>9 :>=JN=:B82=>9 =>@<0;L=>9 D>@<K DC=:F88;  
5.?5@5G8A;8B5 ?>@O4>: 459AB289 ?@8 8AE>4=>9 D>@<C;K : =>@<0;L=>9 D>@<5;  
6. �09B5 >?@545;5=85 A>25@H5==>9 487JN=:B82=>9 =>@<0;L=>9 D>@<K DC=:F88; 
7. �09B5 >?@545;5=85 A>25@H5==>9 :>=JN=:B82=>9 =>@<0;L=>9 D>@<K DC=:F88;  
8.�0: A ?><>ILN B01;8F 8AB8==>AB8 ?@825AB8 D>@<C;C DC=:F88 : %�!(;  
9. �0: A ?><>ILN B01;8F 8AB8==>AB8 ?@825AB8 D>@<C;C DC=:F88 : %�!(?  

2)#@8<5@ B8?>2>3> @0AG5B0: (2A59 3@C??>9, 2<5AB5 A ?@5?>4020B5;5<): 
1.%>AB028BL B01;8FC 8AB8==>AB8 4;O 1C;52>9 DC=:F88 F= 231 )( xxx ÿ . 

$5H5=85: 
"B<5B8< A2O7L <564C %�!( 8 B01;8F59 8AB8==>AB8. 

&01;8F0 8AB8==>AB8        %�!( 

1x  2x  3x  1x  31 xx ÿ  F= 231 )( xxx ÿ  
1;5<5=B0@=K5 
:>=JN=:F88 %�!( 

0 0 0 1 0 0  

0 0 1 1 0 0  

0 1 0 1 0 1 321 xxx  

0 1 1 1 0 1 321 xxx  

1 0 0 0 1 1 321 xxx  

1 0 1 0 0 0  

1 1 0 0 1 0  

1 1 1 0 0 1 321 xxx  

 

%;54>20B5;L=>: F= 321321321321 xxxxxxxxxxxx  . 

2. �;O 1C;52>9 DC=:F88, 7040==>9 2 2845 �!( 321 xxxF  , A>AB028BL %�!( 8  
2K?>;=8BL ?@>25@:C ?> B01;8F5 8AB8==>AB8. 
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$5H5=85: #@8<5=OO 70:>= A:;5820=8O (2 >1@0B=>< ?>@O4:5: yxxyx  ), 

4>?>;=O5< :>=JN=:F88, 4> ?>;=KE M;5<5=B0@=KE :>=JN=:F89. �>=JN=:F8N 1x  

4>?>;=O5< 2 420 MB0?0, B0: :0: 321 xxx =5 O2;O5BAO M;5<5=B0@=>9 :>=JN=:F859: 
 3213212121321 xxxxxxxxxxxxxF  

321321321321321321 xxxxxxxxxxxxxxxxxx  . 

&0: :0: xxx  , ?>A;5 A>:@0I5=8O >48=0:>2KE :>=JN=:F89 ?>;CG05< %�!(: 

321321321321321 xxxxxxxxxxxxxxxF  . 

&01;8F0 8AB8==>AB8        %�!( 

1x  2x  3x  3x  32xx  321 xxxF   
1;5<5=B0@=K5 
:>=JN=:F88 %�!( 

0 0 0 1 0 0  

0 0 1 0 0 0  

0 1 0 1 1 1 321 xxx  

0 1 1 0 0 0  

1 0 0 1 1 1 321 xxx  

1 0 1 0 0 1 231 xxx  

1 1 0 1 1 1 231 xxx  

1 1 1 0 0 1 231 xxx  

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

#@825AB8 40==K5 D>@<C;K : %�!( 8 %�!(: 
1)f(x,y,z) = (z Ç y)   (x | y) ·  � 
2)f(x,y,z,t) =  t   (y Ç (z    �)) 
3) f(x,y,z,t) = (    )����������   (z Ç (x   y)) 

4.�B>38 70=OB8O 
 

№ �84 @01>BK �0;;K @>A?8AL 
1.  B5>@8O   

2. B8?. @0AG5B   

8B>3    

 

&5<0:  8=8<870F8O 1C;52K DC=:F88. 
#$��&�+�%��/ $��"&� № 9 

$5H5=85 7040G =0 <8=8<870F8N 1C;52KE DC=:F89 <5B>4>< =5>?@545;5==KE 
:>MDD8F85=B>2. 

*��0 $��"&/: D>@<8@>20BL C<5=85 ?@8<5=OBL <5B>4 =5>?@545;5==KE :>MDD8F85=B>2 
4;O <8=8<870F88 DC=:F89. 
)>4 @01>BK  

1.#>2B>@5=85 B5>@5B8G5A:8E >A=>2 (2 ?0@0E, 2708<>?@>25@:0):  
1)� G5< A>AB>8B 7040G0 <8=8<870F88 1C;52KE DC=:F89? 
2)*5;L <8=8<870F88? 
3)�0:85 <5B>4K <8=8<870F88 =0E>4OB =081>;LH55 ?@8<5=5=85? 
4)$0A:@>9B5 ACBL <5B>40 =5>?@545;5==KE :>MDD8F85=B>2. 
2)#@8<5@ B8?>2>3> @0AG5B0: (2A59 3@C??>9, 2<5AB5 A ?@5?>4020B5;5<):  
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 8=8<878@>20BL 7040==>5 2K@065=85: 
f(x1, x2, x3) = x1 x2 x3 Ç x1 x2  ��� Ç x1   ��� x3 Ç x1   ����  ��� Ç   �    ���   ��� 

#>A;5 2KG8A;5=8O 7=0G5=89 DC=:F88 =0 2A5E =01>@0E 8 ?>4AB0=>2:8 2 D>@<C, 
?>;CG5==CN =0 ;5:F88, ?>;CG05<: 
1.f(1,1,1) = 1; 

2.f(1,1,0) = 1; 

3.f(1,0,1) = 1; 

4.f(0,1,1) = 0; 

5.f(1,0,0)= 1; 

6.f(0,1,0) = 0; 

7.f(0,0,1) = 0; 

8/f(0,0,0) = 1 

�KG5@:8205< 2A5 AB@>:8, 345 DC=:F8O @02=0 0, 8 2A5 :>MDD8F85=BK 87 MB8E AB@>: 
2KG5@:8205< 87 >AB0;L=KE AB@>:. #>;CG8;8AL =01>@K: 
1.01 Ç 07 Ç 011 Ç 026 = 1; 

2. 01 Ç 07 Ç 013 Ç 025 = 1; 

3. 01 Ç 09 Ç 011 Ç 024 = 1; 

5. 01 Ç 09 Ç 013 Ç 018 Ç 020 = 1; 

8. 018 Ç 019 = 1 

� ?5@2KE G5BK@5E C@02=5=8OE :>=JN=:F8O =08<5=LH53> @0=30 01 8 018. &0:8< >1@07><, 
?@8=8<0O 01 = 1 8 018 = 1. "AB0;L=K5 :>MDD8F85=BK ?@8=8<05< @02=K<8 0. #>;CG05<: 
f(x1, x2, x3)  = x1 Ç   ���    ��� 

3)A0<>AB>OB5;L=>5 2K?>;=5=85 B8?>2>3> @0AG5B0 (A0<>?@>25@:0 ?> MB0;>=C @5H5=8O):  
 8=8<878@>20BL DC=:F8N: 
1)f(x,y,z) = (x  z)  �   (x    ) 
2)f(x,y,z,t) =  � · ( z   (y Ç t)) 
4.�B>38 70=OB8O 
 

№ �84 @01>BK �0;;K @>A?8AL 
1.  B5>@8O   

2. B8?. @0AG5B   

8B>3    

 

&5<0:  8=8<870F8O 1C;52K DC=:F88. 
#$��&�+�%��/ $��"&� № 10 
$5H5=85 7040G =0 <8=8<870F8N 1C;52KE DC=:F89 A ?><>ILN <5B>40 �209=0 -  0:-
�;0AA:8. 
*��0 $��"&/: D>@<8@>20BL C<5=85 ?@8<5=OBL <5B>4 �209=0 -  0:-�;0AA:8 4;O 
<8=8<870F88 DC=:F89. 
)>4 @01>BK  

1.#>2B>@5=85 B5>@5B8G5A:8E >A=>2 (2 ?0@0E, 2708<>?@>25@:0):  
1)� G5< A>AB>8B 7040G0 <8=8<870F88 1C;52KE DC=:F89? 
2)*5;L <8=8<870F88? 
3)�0:85 <5B>4K <8=8<870F88 =0E>4OB =081>;LH55 ?@8<5=5=85? 
4)$0A:@>9B5 ACBL <5B>40 �209=0 3  0: �;0AA:8. 
2)#@8<5@ B8?>2>3> @0AG5B0: (2A59 3@C??>9, 2<5AB5 A ?@5?>4020B5;5<):  
#>;L7COAL 0;3>@8B<>< ?@82545==K< 2 ;5:F88, <8=8<878@>20BL 2K@065=85 2 D>@<5 
%�!(: 
f(x1, x2, x3) =   �    ��� x3x4 Ç   �  x2   ���   ��� Ç    ��� x2  ��� x4 Ç   �  x2x3x4 Ç x1  ���   ��� x4 Ç x1  ��� x3x4 Ç  
Ç x1x2  ���   ��� Ç x1x2  ��� x4. 
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#@>=C<5@C5< 2A5 2E>4OI85 <8=B5@<K. #@>872>48< A:;5820=85 B5@<>2 4-3> @0=30 8 
?>;CG05< B5@<K 3-3> @0=30: 
1-4(E2)   �  E3E4 (1)              3-8(E2) E2  � E4 (6) 

1-6(E1)   �  E3E4 (2)              5-6(E2) E1  �  E4 (7) 

2-3(E4)   � E2  �  (3)               5-8(E2) E1  � E4 (8) 

2-7(E1) E2  �    �  (4)              7-8(E2) E1E2  �  (9) 

3-4(E3)   � E2E4 (5) 

#@>872>48< A:;5820=85 B5@<>2 3-3> @0=30 8 ?>;CG05< B5@<K 2-3> @0=30: 
3-9 (E1) E2  �  

4-6 (E4) E2  �  

�0;L=59H55 A:;5820=85 =5 2>7<>6=>. %>AB028< B01;8FC, 2 :>;>=:0E  :>B>@>9 3 B5@<K 
8AE>4=>3> 2K@065=8O, 2 AB>;1F0E 3 ?>;CG5==K5 ?@>ABK5 8<?;8:0=BK. �A;8 :0:0O-=81C4L 
8<?;8:0B0 2E>48B 2 8AE>4=K9 B5@<, B> 2 A>>B25BAB2CNI5< AB>;1F5 8 AB@>:5 AB028< 
<5B:C. �0;55 45;05< 2A5 ?> 0;3>@8B<C. #>;CG05<: f(x1,x2,x3,x4) = x2  ��� Ç   � x3x4 Ç x1  ��� x4 

3)A0<>AB>OB5;L=>5 2K?>;=5=85 B8?>2>3> @0AG5B0 (A0<>?@>25@:0 ?> MB0;>=C @5H5=8O):  
 8=8<878@>20BL DC=:F8N: 
1)f(x,y,z) = (x  z)  �   (x    ) 
2)f(x,y,z,t) =  � · ( z   (y Ç t)) 
4.�B>38 70=OB8O 
 

№ �84 @01>BK �0;;K @>A?8AL 
1.  B5>@8O   

2. B8?. @0AG5B   

8B>3    

 

&5<0:  8=8<870F8O 1C;52K DC=:F88. 
#$��&�+�%��/ $��"&� № 13 
$5H5=85 7040G =0 <8=8<870F8N 1C;52KE DC=:F89 A ?><>ILN <5B>40 :0@B �0@=>. 
#>;8=>< �530;:8=0. &5>@5<0 #>AB0. 
*��0 $��"&/: D>@<8@>20BL C<5=85 ?@8<5=OBL <5B>4 :0@B �0@=> 4;O <8=8<870F88 
DC=:F89. 
)>4 @01>BK  

1.#>2B>@5=85 B5>@5B8G5A:8E >A=>2 (2 ?0@0E, 2708<>?@>25@:0):  
1)� G5< A>AB>8B 7040G0 <8=8<870F88 1C;52KE DC=:F89? 
2)*5;L <8=8<870F88? 
3)�0:85 <5B>4K <8=8<870F88 =0E>4OB =081>;LH55 ?@8<5=5=85? 
4) $0A:@>9B5 ACBL <5B>40 :0@B �0@=>. 
5)�0:0O 0;351@0 =07K205BAO 0;351@>9 �530;:8=0? 
6)�0:0O D>@<C;0 =07K205BAO ?>;8=><>< �530;:8=0? 
7)�>340 <=>65AB2> =07K20NB 70<:=CBK< :;0AA><? 
8)�09B5 D>@<C;8@>2:C B5>@5<K > DC=:F8>=0;L=>9 ?>;=>B5. 
9) �09B5 D>@<C;8@>2:C B5>@5<K #>AB0. 
2)#@8<5@ B8?>2>3> @0AG5B0: (2A59 3@C??>9, 2<5AB5 A ?@5?>4020B5;5<):  
1.�A?>;L7CO 0;3>@8B<, ?@82545==9 2 ;5:F88 <8=8<878@C5< DC=:F8N <5B>4>< :0@B 
�0@=>:  
f(x,y,z) = (x  z)  �   (x    ) 
2. %>AB028BL :0=>=8G5A:89 ?>;8=>< �530;:8=0 P(F) 1C;52>9 DC=:F88, 5A;8 %�!( 
40==>9 1C;52>9 DC=:F88, 8<55B 284: 321321321 xxxxxxxxxF  . 
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$5H5=85: �0<5=8< >?5@0F8N 487JN=:F88  >?5@0F859 A;>65=8O ?> <>4C;N 420 ?> (6). #@8 
MB>< 2>A?>;L7C5<AO B5<, GB> ?@>872545=85 (:>=JN=:F8O) ;N1KE ?>;=KE 487JN=:F89 
%�!( 2A5340 @02=> =C;N. %;54>20B5;L=>, %#!( 1C45B 8<5BL 284: 

321321321321321321 xxxxxxxxxxxxxxxxxxF  . 

�A5 ?5@5<5==K5 A >B@8F0=85< 70<5=O5< ?> D>@<C;5 (2), 70B5< @0A:@K205< A:>1:8 8 87 
?>;CG5==>3> 2K@065=8O C40;O5< ?>?0@=> >48=0:>2K5 A;0305<K5 2 A>>B25BAB288 A (1):  

  321321321 )1()1)(1)(1( xxxxxxxxxF  

  321321313213231321211 xxxxxxxxxxxxxxxxxxxx  

32132321211 xxxxxxxxxx  . 

"B25B: P(F) 32132321211 xxxxxxxxxx  . 

3)A0<>AB>OB5;L=>5 2K?>;=5=85 B8?>2>3> @0AG5B0 (A0<>?@>25@:0 ?> MB0;>=C @5H5=8O):  
1.<8=8<878@>20BL DC=:F8N <5B>4>< :0@B �0@=> f(x,y,z,t) =  � · ( z   (y Ç t)) 
2.#@825AB8 DC=:F8N : ?>;8=><C �530;:8=0: 
0) E1E2 Ç   �    � ; 

1) E1  (E2
 | E3) 

4.�B>38 70=OB8O 
 

№ �84 @01>BK �0;;K @>A?8AL 
1.  B5>@8O   

2. B8?. @0AG5B   

8B>3    

 

&5<0: �>38:0 ?@548:0B>2 
#$��&�+�%��/ $��"&� № 14 
$5H5=85 7040G =0 ?@028;0 2K2>40 8AG8A;5=8O ?@548:0B>2. 
*��0 $��"&/: D>@<8@>20BL C<5=85 2K?>;=5=8O >?5@0F89 =04 ?@548:0B0<8. 
)>4 @01>BK  

1.#>2B>@5=85 B5>@5B8G5A:8E >A=>2 (2 ?0@0E, 2708<>?@>25@:0):  
1)+B> ?>=8<05BAO ?>4 2KA:07K20=85<? 
2)+B> ?>=8<05BAO ?>4 8AG8A;5=85< 2KA:07K20=89? 
3)!0 G5< AB@>8BAO 8AG8A;5=85 2KA:07K20=89? 
4)"?@545;8B5 2A5 ?5@5G8A;5==K5 :><?>=5=BK. 
2.�7>1@078B5 AE5<0B8G5A:8 A;54CNI85 ?@548:0BK: 
0)�A;8 M;5<5=BK >1;040NB A2>9AB2>< �, B> >=8 >1;040NB 8 A2>9AB2>< �. 
2)�A;8 M;5<5=BK >1;040NB A2>9AB2>< �, B> >=8 >1;040NB 8 A2>9AB2><  �. 

2)�A;8 M;5<5=BK >1;040NB A2>9AB2><  �, B> >=8 >1;040NB 8 A2>9AB2><  �. 

2)#@8<5@ B8?>2>3> @0AG5B0: (2A59 3@C??>9, 2<5AB5 A ?@5?>4020B5;5<):  
1.�>:070BL, GB> ?@548:0B (E- C)(E+ C) = E2

 3 C2
 O2;O5BAO B>645AB25==> 8AB8==K<. 

$5H5=85: :0:85 1K 459AB28B5;L=K5 7=0G5=8O =5 ?@8=8<0;8 1K ?5@5<5==K5 E 8 C, ?@8 
2K?>;=5=88 459AB28O C<=>65=8O 2 @57C;LB0B5 ?>;CG8< @07=>ABL :204@0B>2 (D>@<C;0 
A>:@0I5==>3> C<=>65=8O). 
2.�>:070BL, GB> @5H5=85< =5@025=AB20 E2

 3 8E+ 15 > 0 O2;O5BAO 487JN=:F8O 42CE 
?@548:0B>2. 
$5H5=85: @5H82 MB> =5@025=AB2>, ?>;CG8< E   (-  ; 3)   (5; +  ). �45AL <K 8<55< 45;> A 
42C<O ?@548:0B0<8 E < 3 8 E > 5, B> 5ABL (E < 3) Ç (E > 5). 
3. #CABL � 3 <=>65AB2> 459AB28B5;L=KE G8A5;. "1@07C9B5 87 ?@548:0B0 E2

 < 0 

2KA:07K20=85, =025H820O :20=B>@   8 >?@545;8B5 53> 8AB8==>ABL. 
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$5H5=85: =025H820O :20=B>@  , ?>;CG8< 2KA:07K20=85 (  E   �) E2
 < 0. 1B> 2KA:07K20=85 

;>6=>. 
3)A0<>AB>OB5;L=>5 2K?>;=5=85 B8?>2>3> @0AG5B0 (A0<>?@>25@:0 ?> MB0;>=C @5H5=8O):  
1. �>:070BL, GB> ?@548:0B E 3 4 > 3O2;O5BAO ;>6=K<, =025H820O :20=B>@  , ?@8 CA;>288, 
GB> Z_ - <=>65AB2> F5;KE >B@8F0B5;L=KE G8A5;. 
2.�>:070BL, GB> ?@548:0B E + 1 = E O2;O5BAO B>645AB25==> ;>6=K<; 
3. �>:070BL, GB> @5H5=85< =5@025=AB20 E2

 3 8E+ 15 < 0 O2;O5BAO :>=JN=:F8O 42CE 
?@548:0B>2. 
4.�B>38 70=OB8O 
 

№ �84 @01>BK �0;;K @>A?8AL 
1.  B5>@8O   

2. B8?. @0AG5B   

8B>3    

 

&5<0: �>38:0 ?@548:0B>2 
#$��&�+�%��/ $��"&� № 15 
�54C:B82=K5 C<>70:;NG5=8O.  5B>4K =0CG=>3> ?>7=0=8O. �=4C:B82=K5 C<>70:;NG5=8O. 
 5B>4 <0B5<0B8G5A:>9 8=4C:F88. $5H5=85 7040G. 
*��0 $��"&/: D>@<8@>20BL C<5=85 ?@8<5=5=8O @07;8G=KE <5B>4>2 4>:070B5;LAB2 
B5>@5<. 
)>4 @01>BK  

1.#>2B>@5=85 B5>@5B8G5A:8E >A=>2 (2 ?0@0E, 2708<>?@>25@:0):  
1.+B> ?>4@07C<5205BAO ?>4 454C:B82=K<8 C<>70:;NG5=8O<8?  
2."1JOA=8B5 ACBL <5B>40 <0B5<0B8G5A:>9 8=4C:F88. 
2)#@8<5@ B8?>2>3> @0AG5B0: (2A59 3@C??>9, 2<5AB5 A ?@5?>4020B5;5<):  
1. �7 :204@0B0 16x16 :;5B>: 2K@570;8 >4=C :;5B:C. �>:068B5, GB> ?>;CG5==CN D83C@C 
<>6=> @07@570BL =0 C3>;:8 87 B@5E :;5B>:. 
$5H5=85 № 1. +B> 45;0BL, 5A;8 =5 E>G5BAO @0AA<0B@820BL :CGC @07=KE A;CG052 2K@570=8O 
:;5B:8 87 :204@0B0 16x16 (:0: =8 A>:@0I09, => 36 ?@8=F8?80;L=> @07=KE A;CG052 B0< 
5ABL)? �0209B5 ?>A<>B@8< =0 :204@0BK ?><5=LH5 (=> B>65 A> AB>@>=>9, @02=>9 AB5?5=8 
42>9:8): 8x8, 4x4, 2x2. �;O 2x2 4>:07K20BL =5G53>: 2K@570;8 ;N1CN :;5B:C, 8 >AB0;AO 
>48= C3>;>:. � 2>B B5?5@L ?>A<>B@8< =0 :204@0B 4x4 - >= A>AB02;5= 87 4-E :204@0B>2 2x2 
(A<. @8A.). � >48= 87 =8E ?>?045B 2K@570==0O :;5B:0 (G5@=0O =0 @8A.) - 8 >= @07@565BAO =0 
C3>;:8 (B.5., :0: A:070=> 2KH5, B0< 1C45B @>2=> 1 C3>;>:). +B> 65 45;0BL A B@5<O 4@C38<8? 
(MB> 8 5ABL A0<K9 A;>6=K9 4;O <><5=B 2 7040G5!) � 40209B5 2>7L<5< 2 MB8E B@5E :204@0B0E 
C3>;>:, ?@8;560I89 : F5=B@C 1>;LH>3> :204@0B0 - 8 >B@565< 53> (A5@K5 :;5B:8 =0 @8A.). 
&>340 C =0A >AB0=5BAO B@8 :204@0B8:0 2x2 A 2K@570==>9 :;5B:>9 - 0 8E <K C65 C<55< 
@07@570BL =0 C3>;:8. 

 
&5?5@L ?5@5945< >B 4x4 : 8x8: :204@0B8: 8x8 A>AB025= 87 G5BK@5E :204@0B8:>2 4x4. � 
>4=>< 87 =8E 5ABL 2K@570==0O :;5B:0, 0 2 >AB0;L=KE B@5E <K 2K@565< ?> :;5B:5, >B@5702 
?@8;560I89 : F5=B@C C3>;>: (0=0;>38G=> ?@54K4CI5<C). &5?5@L >1@07C5BAO 4 :204@0B8:0 
4x4, 2 :064>< 87 :>B>@KE 2K@570=0 :;5B:0. �064K9 87 =8E <K C<55< @07@570BL =0 C3>;:8 - 
7=0G8B, @07@565< 8 25AL :204@0B 8x8. � >B :204@0B0 8x8 <>6=> B>G=> B0: 65 ?5@59B8 : 
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:204@0BC 16x16, A>AB0282 53> 87 G5BK@5E G0AB59 - ?>;CG05< G.B.4 (?@8<5@ @07@570=8O 2A53> 
:204@0B0 16x16 =0 C3>;:8 - A<. @8A. 2=87C). 

 
$5H5=85 №2. (B> 65 A0<>5, => A 2>;H51=K< A;>2>< "8=4C:F8O") �>:065< ?> 8=4C:F88 
A;54CNI55 CB25@645=85: :204@0B 2n

x2
n
 A >4=>9 2K@570==>9 :;5B:>9 <>6=> @07@570BL =0 

C3>;:8 87 B@5E :;5B>:.(!0 A0<>< 45;5, 745AL A?@OB0= 15A:>=5G=K9 @O4 CB25@645=89: ?@> 
:204@0B 2x2, 4x4, 8x8, 16x16... 1024x1024 8 B.4.) 
�070: �204@0B 2x2 A >4=>9 2K@570==>9 :;5B:>9 <>6=> @07@570BL =0 C3>;:8. 1B> 25@=>, B.:. 
?>A;5 2K@570=8O :;5B:8 >B :204@0B0 2x2 >AB05BAO >48= C3>;>:. 
#5@5E>4: �A;8 :204@0B 2n

x2
n
 A >4=>9 2K@570==>9 :;5B:>9 <>6=> @07@570BL =0 C3>;:8, B> 

<>6=> @07@570BL 8 :204@0B 2n+1
x2

n+1. �59AB28B5;L=>, :204@0B 2n+1
x2

n+1
 A>AB02;5= 87 

G5BK@5E :204@0B>2 2n
x2

n. � >4=>< 87 =8E 2K@570=0 :;5B:0, 0 2 >AB0;L=KE B@5E :204@0B0E 
2K@565< ?> :;5B:5, >B@5702 C3>;>:, ?@8;560I89 : F5=B@C 8AE>4=>3> :204@0B0. &>340 
:064K9 87 MB8E G5BK@5E :204@0B>2 <>6=> 1C45B @07@570BL =0 C3>;:8 ?> ?@54?>;>65=8N 
8=4C:F88, 7=0G8B, <>6=> @07@570BL 8 8AE>4=K9 :204@0B, G.B.4. 
�0<5G0=85: ?@54?>;>65=85< 8=4C:F88 =07K205BAO ?@54?>;>65=85 > 25@=>AB8 >G5@54=>3> 
CB25@645=8O @O40, 87 25@=>AB8 :>B>@>3> <K 2 ?5@5E>45 8=4C:F88 4>:07K205< 25@=>ABL 
A;54CNI53> CB25@645=8O @O40. 
(!) �>340 7040G0 @5H05BAO ?> 8=4C:F88, B> @5H5=85 70?8AK205BAO 2 AB8;5, ?>E>65< =0 
@5H5=85 №2. !> ?@84C<K205BAO >=> G0AB> 2 AB8;5 @5H5=8O №1 - B0: 1K205B C4>1=55, 
>A>15==> 4;O =0G8=0NI8E ;-) 
� =0AB>OI55 >2;045=85 <5B>4><- MB> C<5=85 ?@84C<K20BL @5H5=85 A@07C B0:8<, :0: >=> 
1C45B 70?8A0=> ;-) 
2.�>:068B5, GB> G8A;> 87 243 548=8F 45;8BAO =0 243. 
$5H5=85 №1: �0209B5 >?OBL ?>?@>1C5< GB>-=81C4L ?>?@>I5. !0?@8<5@, 111 45;8BAO =0 3, 
0 G8A;> 111111111 - =0 9. 1B>, :>=5G=>, ?@0240, ?> >1I58725AB=K< ?@87=0:0< 45;8<>AB8 
=0 3 8 =0 9 (=0 3 8 =0 9 45;8BAO AC<<0 F8D@ MB8E G8A5;). !> 40;LH5 ?@87=0:8 45;8<>AB8 
70:0=G820NBAO :(+B> 65 45;0BL? �0209B5 ?>-4@C3><C 4>:065<, GB> 111111111 45;8BAO =0 9 
- B0:, GB>1K <>6=> 1K;> 87 MB>3> A45;0BL ?5@5E>4 2 >1I5< 2845. �>=5G=>, =04> 
?>;L7>20BLAO B5<, GB> 2 >1I5< 2845 1C45B ?@54?>;>65=85< 8=4C:F88: 111 45;8BAO =0 3. � 
40209B5 111111111 =0 =53> ?>45;8< - 2 G0AB=>< 1C45B 1001001. 1B> G0AB=>5, :>=5G=>, 
45;8BAO =0 3 (?> B><C 65 ?@87=0:C). � ?@>872545=85 42CE G8A5;, 45;OI8EAO =0 3, 45;8BAO 
=0 9. 
�45< 40;LH5: ?>G5<C G8A;> 87 27 548=8F 45;8BAO =0 27? #>45;8< 53> =0 111111111 8 
?>;CG8< 2 G0AB=>< 1018

+10
9+1. 1B> G0AB=>5 >?OBL 45;8BAO =0 3 (53> AC<<0 F8D@ 3), 0 

45;8B5;L, :0: <K C65 7=05<, =0 9. #>MB><C G8A;> 87 27 548=8F 45;8BAO =0 9*3=27. %0<> 
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