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1. "1I85 ?>;>65=8O 
(BA8 BJ9ABKAOI ED98EF6 (84?99 3 ("%) CD98A4;A4K9A 8?S >BAFDB?S < BJ9A>< D9;G?PF4FB6 

BE6B9A<S B5GK4RM<@<ES GK95AB= 8<EJ<C?<AO « 4F9@4F<K9E><= 4CC4D4F 6 BFD4E?< <AHBD@4J<BAAOI 
F9IAB?B7<=». 

("% 6>?RK4RF >BAFDB?PAO9 @4F9D<4?O 8?S CDB6989A<S F9>GM97B >BAFDB?S GEC9649@BEF< < 
CDB@9:GFBKAB= 4FF9EF4J<< B5GK4RM<IES, D4;D45BF4AAO9 6 EBBF69FEF6<< E FD95B64A<S@< (�"% %#" 
< EB89D:4A<9@ D45BK9= CDB7D4@@O GK95AB= 8<EJ<C?<AO. 
 

2. $57C;LB0BK >A2>5=8O CG51=>9 48AF8?;8=K, ?>4;560I85 ?@>25@:5 



 
Код ОК '<5BL �=0BL 

"�.01 
�O5<D4FP ECBEB5O D9L9A<S 
;484K CDBH9EE<BA4?PAB= 
89SF9?PABEF< CD<@9A<F9?PAB > 
D4;?<KAO@ >BAF9>EF4@ 

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

 EFDG>FGD4 C?4A4 8?S 
D9L9A<S ;484K, 4?7BD<F@O 
6OCB?A9A<S D45BF 6 
CDBH9EE<BA4?PAB= < 
E@9:AOI B5?4EFSI 

"�.02 
�ECB?P;B64FP EB6D9@9AAO9 
ED98EF64 CB<E>4, 4A4?<;4 < 
<AF9DCD9F4J<< <AHBD@4J<<, < 
<AHBD@4J<BAAO9 F9IAB?B7<< 
8?S 6OCB?A9A<S ;484K 
CDBH9EE<BA4?PAB= 89SF9?PABEF< 

 BCD989?SFP ;484K< 8?S 
CB<E>4 <AHBD@4J<<, 
C?4A<DB64FP CDBJ9EE CB<E>4, 
6O5<D4FP A9B5IB8<@O9 
<EFBKA<>< <AHBD@4J<< 

 BCD989?SFP ;484K< 8?S 
CB<E>4 <AHBD@4J<<, 
C?4A<DB64FP CDBJ9EE 
CB<E>4, 6O5<D4FP 
A9B5IB8<@O9 <EFBKA<>< 
<AHBD@4J<< 

"�.03 
#?4A<DB64FP < D94?<;B6O64FP 
EB5EF69AAB9 CDBH9EE<BA4?PAB9 
< ?<KABEFAB9 D4;6<F<9, 
CD98CD<A<@4F9?PE>GR 
89SF9?PABEFP 6 
CDBH9EE<BA4?PAB= EH9D9, 
<ECB?P;B64FP ;A4A<S CB 
CD46B6B= < H<A4AEB6B= 
7D4@BFABEF< 6 D4;?<KAOI 
:<;A9AAOI E<FG4J<SI 

 BCD989?SFP 4>FG4?PABEFP 
ABD@4F<6AB-CD46B6B= 
8B>G@9AF4J<< 6 
CDBH9EE<BA4?PAB= 
89SF9?PABEF< 

 6B;@B:AO9 FD49>FBD<< 
CDBH9EE<BA4?PAB7B 
D4;6<F<S < E4@BB5D4;B64A<S 

"�.04 
ЭHH9>F<6AB 6;4<@B89=EF6B64FP 
< D45BF4FP 6 >B??9>F<69 < 
>B@4A89 

 BD74A<;B6O64FP D45BFG 
>B??9>F<64 < >B@4A8O 

 BD74A<;B6O64FP D45BFG 
>B??9>F<64 < >B@4A8O 

"�.05 
"EGM9EF6?SFP GEFAGR < 
C<EP@9AAGR >B@@GA<>4J<R A4 
7BEG84DEF69AAB@ S;O>9 $BEE<=E>B= 
(989D4J<< E GK9FB@ BEB59AABEF9= 
EBJ<4?PAB7B < >G?PFGDAB7B 
>BAF9>EF4 

 7D4@BFAB <;?474FP E6B< 
@OE?< < BHBD@?SFP 
8B>G@9AFO CB 
CDBH9EE<BA4?PAB= F9@4F<>9 
A4 7BEG84DEF69AAB@ S;O>9 

 7D4@BFAB <;?474FP E6B< 
@OE?< < BHBD@?SFP 
8B>G@9AFO CB 
CDBH9EE<BA4?PAB= F9@4F<>9 
A4 7BEG84DEF69AAB@ S;O>9 

"�.06 
#DBS6?SFP 7D4:84AE>B-
C4FD<BF<K9E>GR CB;<J<R, 
89@BAEFD<DB64FP BEB;A4AAB9 
CB6989A<9 A4 BEAB69 
FD48<J<BAAOI DBEE<=E><I 
8GIB6AB-AD46EF69AAOI 
J9AABEF9=, 6 FB@ K<E?9 E GK9FB@ 
74D@BA<;4J<< @9:A4J<BA4?PAOI 
< @9:D9?<7<B;AOI BFABL9A<=, 
CD<@9ASFP EF4A84DFO 
4AF<>BDDGCJ<BAAB7B CB6989A<S 
 

 89@BAEFD<DB64FP BEB;A4AAB9 
CB6989A<9 

 ;A4K<@BEFP 
CDBH9EE<BA4?PAB= 
89SF9?PABEF< CB 
EC9J<4?PABEF< 

"�.07 
%B89=EF6B64FP EBID4A9A<R 
B>DG:4RM9= ED98O, 
D9EGDEBE59D9:9A<R, CD<@9ASFP 
;A4A<S B5 <;@9A9A<< >?<@4F4, 
CD<AJ<CO 59D9:?<6B7B 

 BCD989?SFP A4CD46?9A<S 
D9EGDEBE59D9:9A<S 6 D4@>4I 
CDBH9EE<BA4?PAB= 
89SF9?PABEF< CB 
EC9J<4?PABEF<  

 BCD989?SFP A4CD46?9A<S 
D9EGDEBE59D9:9A<S 6 D4@>4I 
CDBH9EE<BA4?PAB= 
89SF9?PABEF< CB 
EC9J<4?PABEF<  



CDB<;6B8EF64, QHH9>F<6AB 
89=EF6B64FP 6 KD9;6OK4=AOI 
E<FG4J<SI 
"�.08 
�ECB?P;B64FP ED98EF64 
H<;<K9E>B= >G?PFGDO 8?S 
EBID4A9A<S < G>D9C?9A<S 
;8BDB6PS 6 CDBJ9EE9 
CDBH9EE<BA4?PAB= 89SF9?PABEF< 
< CB889D:4A<S A9B5IB8<@B7B 
GDB6AS H<;<K9E>B= 
CB87BFB6?9AABEF< 

 <ECB?P;B64FP H<;>G?PFGDAB-
B;8BDB6<F9?PAGR 
89SF9?PABEFP 8?S G>D9C?9A<S 
;8BDB6PS, 8BEF<:9A<S 
:<;A9AAOI < 
CDBH9EE<BA4?PAOI J9?9= 

 ED98EF64 CDBH<?4>F<>< 
C9D9A4CDS:9A<S 

"�.09 
#B?P;B64FPES CDBH9EE<BA4?PAB= 
8B>G@9AF4J<9= A4 
7BEG84DEF69AAB@ < <ABEFD4AAB@ 
S;O>4I 

 CBA<@4FP B5M<= E@OE? 
K9F>B CDB<;A9E9AAOI 
6OE>4;O64A<= A4 <;69EFAO9 
F9@O (CDBH9EE<BA4?PAO9 < 
5OFB6O9), CBA<@4FP F9>EFO 
A4 54;B6O9 
CDBH9EE<BA4?PAO9 F9@O 

 CD46<?4 CBEFDB9A<S 
CDBEFOI < E?B:AOI 
CD98?B:9A<= A4 
CDBH9EE<BA4?PAO9 F9@O 

 
 

 
3. $0A?@545;5=85 >F5=820=8O @57C;LB0B>2 >1CG5=8O ?> 2840< :>=B@>;O 

 

!4<@9AB64A<9 Q?9@9AF4 CD4>F<K9E>B7B 
BCOF4, G@9A<= <?< ;A4A<= 

!4<@9AB64A<9 BJ9ABKAB7B ED98EF64 F9>GM97B >BAFDB?S < 
CDB@9:GFBKAB= 4FF9EF4J<< 

&9>GM<= >BAFDB?P #DB@9:GFBKA4S 
4FF9EF4J<S 

#".1. #D<@9A9A<9 6 ;A4>B@B=
 E<FG4J<< 

�B@CPRF9DAB9 �BCDBEO > Q>;4@9AG 

EF4A84DFAOI CD<9@B6, D4ECB;A464A<9 F9EF<DB64A<9 A4  

@4F9@4F<K9E><I B5N9>FB6 < E6B=EF6, 
CD<@9A9A<9 

;A4A<9 F9D@<AB?B7<<  

<;69EFAO9 4?7BD<F@B6 < F9IA<K9E><I 
A46O>B6; 

CB F9@9.  

#".2 '@9A<9 CD<@9ASFP D4;?<KAO9 @9FB8O < �BAFDB?PAO9 ;484A<S,  

F9IAB?B7<< 8?S D9L9A<S ;484K; D9L9A<9 ;484K CB  

#".3 �9@BAEFD4J<S A46O>B6
 <ECB?P;B64A<S 

F9@9.  

<;GK9AAOI @9FB8B6 D9L9A<S ;484K 6 
D4;?<KAOI 

  

E<FG4J<SI   

'1. 6OCB?ASFP BC9D4J<< A48 @4FD<J4@< <   

D9L4FP E<EF9@O ?<A9=AOI GD46A9A<=;   

'2. 6OCB?ASFP BC9D4J<< A48 69>FBD4@<;   

'3. 6OCB?ASFP BC9D4J<< A48 
@AB:9EF64@< 

  

�1. ?B7<K9E><9 BC9D4J<<, HBD@G?O 
?B7<><, 

  

;4>BAO 4?795DO ?B7<><;   

�2. BEAB6AO9 CBASF<S F9BD<< @AB:9EF6;   

�3. BEAB6O 8<HH9D9AJ<4?PAB7B <   

<AF97D4?PAB7B <EK<E?9A<S   

 



 

 

 
4. �>=B@>;L=K5 7040=8O 4;O >F5=:8 @57C;LB0B>2 >A2>5=8O CG51=>9 48AF8?;8=K 

4.1 �>=B@>;L=K5 7040=8O 4;O B5:CI53> :>=B@>;O 
 

 
$0745; 1. "A=>2K ;8=59=>9 0;351@K 

&5AB>2K5 7040=8O 

1. ("�) $57C;LB0B C<=>65=8O <0B@8FK A @07<5@=>AB8 3x2 =0 
<0B@8FC B @07<5@=>AB8 2x4 1C45B 8<5BL @07<5@=>ABL: 
a) 2x2 
b) 3x4 
c) 4x3 
d) '@AB:9A<9 A96B;@B:AB 
2. ( �) �0:85 87 ?5@5G8A;5==KE A2>9AB2 A?@0254;82K 4;O >?@545;8B5;O :204@0B=>9 
<0B@8FK? 
a) "CD989?<F9?P @9AS9F ;A4>, 9E?< CB@9ASFP @9EF4@< 869 EFDB><. 
b) "CD989?<F9?P D469A AG?R, 9E?< 6E9 Q?9@9AFO EFDB>< D46AO AG?R. 
c) "CD989?<F9?P A9 <;@9A<FES, 9E?< > B8AB= EFDB>9 CD<546<FP 8DG7GR, G@AB:9AAGR A4 
K<E?B. 
d) "CD989?<F9?P CDB<;6989A<S @4FD<J D469A CDB<;6989A<R BCD989?<F9?9=. 

3. (%") +5<C @025= >?@545;8B5;L <0B@8FK: 
A = [[2, 5], [1, 3]] 
�F69F:   

4. ("�)  8=>@>< M;5<5=B0 <0B@8FK =07K205BAO: 
a) %G@@4 Q?9@9AFB6 EFDB>< < EFB?5J4. 
b) "CD989?<F9?P @4FD<JO, CB?GK9AAB= 6OK9D><64A<9@ EFDB>< < EFB?5J4. 
c) #DB<;6989A<9 8<47BA4?PAOI Q?9@9AFB6. 
d) �?795D4<K9E>B9 8BCB?A9A<9, G@AB:9AAB9 A4 (-1)^(i+j). 

5. ("�)  0B@8F0 =07K205BAO 2K@>645==>9 (>A>15==>9), 5A;8: 
a) �E9 99 Q?9@9AFO CB?B:<F9?PAO. 
b) �9 BCD989?<F9?P D469A AG?R. 
c) "A4 S6?S9FES >648D4FAB=. 
d) "A4 A9 S6?S9FES >648D4FAB=. 

6. ("�) %8AB5<0 ;8=59=KE C@02=5=89 =07K205BAO =5A>2<5AB=>9, 5A;8 >=0: 
a) �@99F 59E>BA9KAB @AB7B D9L9A<=. 
b) �@99F DB6AB B8AB D9L9A<9. 
c) !9 <@99F A< B8AB7B D9L9A<S. 
d) �9 @B:AB D9L<FP @9FB8B@ �4GEE4. 

7. ( �) �0:85 87 ?5@5G8A;5==KE <5B>4>2 ?@8<5=8<K 4;O @5H5=8O %�'? 
a)  9FB8 �D4@9D4. 
b)  9FB8 �4GEE4 (@9FB8 CBE?98B64F9?PAB7B <E>?RK9A<S). 
c)  9FB8 B5D4FAB= @4FD<JO (8?S @4FD<KAB7B GD46A9A<S A*X=B). 
d)  9FB8 !PRFBA4. 

8. (%") %8AB5<0 { 2x + y = 5; x - y = 1 }. +5<C @025= >?@545;8B5;L Δy (4;O 
=0E>645=8O y ?> <5B>4C �@0<5@0)? 



�F69F:   

9. ("�) �A;8 @0=3 <0B@8FK :>MDD8F85=B>2 A8AB5<K ;8=59=KE C@02=5=89 $�!� 
@20=3C @0AH8@5==>9 <0B@8FK, => <5=LH5 G8A;0 =58725AB=KE, B> A8AB5<0: 
a) !9 <@99F D9L9A<=. 
b) �@99F 98<AEF69AAB9 D9L9A<9. 
c) �@99F 59E>BA9KAB9 @AB:9EF6B D9L9A<=. 
d) "8ABDB8A4. 

10. ("�) "4=>@>4=0O A8AB5<0 ;8=59=KE C@02=5=89 (2A5 A2>1>4=K5 G;5=K @02=K 0) 
2A5340: 
a) !9EB6@9EFA4. 
b) �@99F FB?P>B AG?96B9 D9L9A<9. 
c) %B6@9EFA4 (<@99F, >4> @<A<@G@, AG?96B9 D9L9A<9). 
d) �@99F 59E>BA9KAB @AB7B D9L9A<=. 
11. ("�) �8=59=>9 :><18=0F859 25:B>@>2 =07K205BAO: 
a) �I 69>FBDAB9 CDB<;6989A<9. 
b) %G@@4, >4:8O= K?9A >BFBDB= S6?S9FES 69>FBDB@, G@AB:9AAO@ A4 A9>BFBDO= 
>BQHH<J<9AF (E>4?SD). 
c) �I E>4?SDAB9 CDB<;6989A<9. 
d) �9>FBD, D46AO= <I EG@@9. 

12. ( �) �0:85 87 ?5@5G8A;5==KE 459AB289 >?@545;5=K 4;O 25:B>@>2 a 8 b 2 
B@5E<5@=>< ?@>AB@0=AB25? 
a) %?B:9A<9. 
b) '@AB:9A<9 (>4> K<E9?). 
c) %>4?SDAB9 CDB<;6989A<9 (D9;G?PF4F 4 K<E?B). 
d) �9>FBDAB9 CDB<;6989A<9 (D9;G?PF4F 4 69>FBD). 

13. (%") �0=K 25:B>@K a = (1, -2) 8 b = (3, 4). +5<C @02=> 8E A:0;O@=>5 
?@>872545=85 (a · b)? 
�F69F:   

14. ("�) �5:B>@K =07K20NBAO :>;;8=50@=K<8, 5A;8 >=8: 
a) �9:4F A4 C4D4??9?PAOI CDS@OI <?< A4 B8AB= CDS@B=. 
b) �I E>4?SDAB9 CDB<;6989A<9 D46AB AG?R. 
c) "A< <@9RF D46AO9 8?<AO. 
d) �I 69>FBDAB9 CDB<;6989A<9 D46AB AG?96B@G 69>FBDG. 

15. ("�) �078A>< =0 ?;>A:>AB8 =07K205BAO: 
a) �R54S C4D4 69>FBDB6. 
b) �R54S C4D4 A9>B??<A94DAOI 69>FBDB6. 
c) �R54S C4D4 C9DC9A8<>G?SDAOI 69>FBDB6. 
d) �R54S C4D4 98<A<KAOI 69>FBDB6. 

16. ("�) %:0;O@=>5 ?@>872545=85 25:B>@>2 a 8 b <>65B 1KBL 2KG8A;5=> ?> D>@<C;5: 
a) |a| * |b| 
b) |a| * |b| * cos(φ), 789 φ 4 G7B? @9:8G 69>FBD4@<. 
c) |a| * |b| * sin(φ) 
d) a_x * b_y - a_y * b_x 

17. (%") +5<C @02=0 4;8=0 (<>4C;L) 25:B>@0 v = (6, -8)? 
�F69F:   

18. ( �) �0:85 87 A;54CNI8E CB25@645=89 > 25:B>@=>< ?@>872545=88 c = [a x b] 
25@=K? 



a) �9>FBD c BDFB7BA4?9A (C9DC9A8<>G?SD9A) >4> 69>FBDG a, F4> < 69>FBDG b. 
b) �?<A4 69>FBD4 c K<E?9AAB D46A4 C?BM48< C4D4??9?B7D4@@4, CBEFDB9AAB7B A4 a < b. 
c) $9;G?PF4F S6?S9FES E>4?SDB@ (K<E?B@). 
d) [a x b] = - [b x a]. 

19. ("�) �A;8 A:0;O@=>5 ?@>872545=85 42CE =5=C;52KE 25:B>@>2 @02=> =C;N, B> MB8 
25:B>@K: 
a) �B??<A94DAO. 
b) %BA4CD46?9AO. 
c) "DFB7BA4?PAO (C9DC9A8<>G?SDAO). 
d) #DBF<6BCB?B:AB A4CD46?9AO. 
20. (%") �0=K B>G:8 A(1, 2) 8 B(4, 6). +5<C @02=K :>>@48=0BK 25:B>@0 AB? 
�F69F:   

 
�;NG 4;O ?@>25@:8: 

 
1. b) 3x4 
2. a, b, c, d (6E9 69DAO) 
3. 1 (2*3 - 5*1 = 1) 
4. b) "CD989?<F9?P @4FD<JO, CB?GK9AAB= 6OK9D><64A<9@ EFDB>< < EFB?5J4. 
5. b) �9 BCD989?<F9?P D469A AG?R. 
6. c) !9 <@99F A< B8AB7B D9L9A<S. 
7. a, b, c 
8. 3 ("CD989?<F9?P @4FD<JO [[2, 5], [1, -1]] = 2*(-1) - 5*1 = -7? #DB69D>4: �?S Δy @4FD<J4: [[2, 

5], [1, -1]]. Δy = (2*(-1) - (5*1)) = -2 - 5 = -7. �BCDBE EHBD@G?<DB64A A4 6OK<E?9A<9 
BCD989?<F9?S, 4 A9 A4 ;A4K9A<9 y. "F69F: -7. 

9. c) �@99F 59E>BA9KAB9 @AB:9EF6B D9L9A<=. 
10. c) %B6@9EFA4 (<@99F, >4> @<A<@G@, AG?96B9 D9L9A<9). 
11.  b) %G@@4, >4:8O= K?9A >BFBDB= S6?S9FES 69>FBDB@, G@AB:9AAO@ A4 A9>BFBDO= 
>BQHH<J<9AF 

12. a, c, d 
13. -5 (1*3 + (-2)*4 = 3 - 8 = -5) 
14. a) �9:4F A4 C4D4??9?PAOI CDS@OI <?< A4 B8AB= CDS@B=. (d F4>:9 69DAB >4> E?98EF6<9) 
15. b) �R54S C4D4 A9>B??<A94DAOI 69>FBDB6. 
16. b) |a| * |b| * cos(φ) 
17. 10 (:(6² + (-8)²) = :(36+64) = :100 = 10) 
18. a, b, d 
19. c) "DFB7BA4?PAO (C9DC9A8<>G?SDAO). 
20. (3, 4) (B - A = (4-1, 6-2)). 

 
 

�>=B@>;L=K5 7040=8O 

 
�0@80=B 1 

+0ABL A:  0B@8FK 8 >?@545;8B5;8 (10 10;;>2) 

1. (3 10;;0) �4AO @4FD<JO: 
A = [[1, -2], [3, 0], [-1, 4]] 
B = [[5, 1, -1], [2, 0, 3]] 
C = [[2, -1], [0, 3]] 
!4=8<F9, 9E?< 6B;@B:AB: 
4) A * B 
5) C² (F.9. C * C) 



6) "CD989?<F9?P @4FD<JO C. 

2. (4 10;;0) �OK<E?<F9 BCD989?<F9?P 4-7B CBDS8>4, CD9864D<F9?PAB GCDBEF<6 97B 
6OK<E?9A<9 (A4CD<@9D, E CB@BMPR D4;?B:9A<S CB EFDB>9/EFB?5JG <?< CB?GK9A<S AG?9=): 

text 
| 2 -1  3  1 | 
| 4 0 1 -2 |  

| 1 3 -1 0 |        

| 0 2 1 3 |        

3.  (3  10;;0) !4=8<F9 @4FD<JG, B5D4FAGR > @4FD<J9 D: 

D = [[4, 7], [2, 3]] 

'4EFP B: %<EF9@O ?<A9=AOI GD46A9A<= (12 54??B6) 

 
4. (5 10;;>2) $9L<F9 E<EF9@G ?<A9=AOI GD46A9A<= @9FB8B@ �4GEE4. �4C<L<F9 6E9 
CDB@9:GFBKAO9 L47< (CD9B5D4;B64A<S D4EL<D9AAB= @4FD<JO). 

text 

{ 2x1 + x2 - x3 = 4 

{ x1 - x2 + 2x3 = -1 

{ 3x1 + 2x2 - 3x3 = 7 
 

5. (4 10;;0) $9L<F9 E<EF9@G GD46A9A<= @9FB8B@ �D4@9D4. 

text 

{ 5x - 2y = 1 

{ 3x + 4y = 13 
 

6. (3 10;;0) �EE?98G=F9 E<EF9@G A4 EB6@9EFABEFP < A4=8<F9 B5M99 D9L9A<9 (9E?< BAB 
EGM9EF6G9F). "F69F CD98EF46PF9 6 69>FBDAB= HBD@9. 

text 

{ x + 2y - z = 1 

{ 2x + 4y - 2z = 2 

{ -x - 2y + z = -1 

+0ABL C: �5:B>@K 8 459AB28O A =8<8 (8 10;;>2) 
 

7. (3 10;;0) �4AO 69>FBDO: a = (1, -2, 3), b = (4, 0, -1), c = (-2, 1, 5). 

�OK<E?<F9: 

4) 2a - 3b + c 



5) %>4?SDAB9 CDB<;6989A<9 (a · b) 

6) �BE<AGE G7?4 @9:8G 69>FBD4@< a < b. 
 

8. (3 10;;0) !4=8<F9 69>FBDAB9 CDB<;6989A<9 69>FBDB6 p = (2, -1, 1) < q = (3, 0, -2). 
#DB69DPF9, KFB CB?GK9AAO= 69>FBD BDFB7BA4?9A < p, < q. 

 
9. (2 10;;0) "CD989?<F9, S6?SRFES ?< 69>FBDO u = (2, -1, 3), v = (1, 4, -2) < w = (5, 2, 4) 
>B@C?4A4DAO@< (?9:4F 6 B8AB= C?BE>BEF<). 

 

 
�0@80=B 2 

+0ABL A:  0B@8FK 8 >?@545;8B5;8 (10 10;;>2) 
 

 
1. (3 10;;0) �4AO @4FD<JO: 

P = [[2, 3], [-1, 4]] 

Q = [[1, 0, -2], [5, -1, 3]] 

R = [[3, 1], [2, -2]] 

!4=8<F9, 9E?< 6B;@B:AB: 

4) P * Q 

5) R³ (F.9. R * R * R) 

6) "CD989?<F9?P @4FD<JO R. 
 

2. (4 10;;0) �OK<E?<F9 BCD989?<F9?P 4-7B CBDS8>4: 
 

text  

| 3 1 -2 0 | 

| -1 2 0 4 | 

| 2 0 1 -1 | 

| 0 3 -2 1 | 
 

3. (3 10;;0) !4=8<F9 @4FD<JG, B5D4FAGR > @4FD<J9 F: 

F = [[5, -2], [-8, 3]] 
 

+0ABL B: %8AB5<K ;8=59=KE C@02=5=89 (12 10;;>2) 
 

4. (5 10;;>2) $9L<F9 E<EF9@G ?<A9=AOI GD46A9A<= @9FB8B@ �4GEE4. 

text 

{ x - 2y + z = 3 

{ 2x + y - z = 0 



{ 3x - y + 2z = 5 
 

5. (4 10;;0) $9L<F9 E<EF9@G GD46A9A<= @9FB8B@ �D4@9D4. 

text 

{ 4x + 3y = 10 

{ 2x - 5y = -12 
 

6. (3 10;;0) �EE?98G=F9 E<EF9@G A4 EB6@9EFABEFP. 

text 

{ 3x - y + 2z = 4 

{ 6x - 2y + 4z = 7 

{ -9x + 3y - 6z = -12 
 

 
+0ABL C: �5:B>@K 8 459AB28O A =8<8 (8 10;;>2) 

 
7. (3 10;;0) �4AO 69>FBDO: m = (2, 1, -3), n = (-1, 4, 2), k = (0, -2, 1). 

�OK<E?<F9: 

4) -m + 2n - k 

5) %>4?SDAB9 CDB<;6989A<9 (n · k) 

6) #DB9>J<R 69>FBD4 m A4 A4CD46?9A<9 69>FBD4 n (CD_n m). 

8. (3 10;;0) !4=8<F9 C?BM48P FD9G7B?PA<>4 E 69DL<A4@< A(1, 0, -1), B(2, 3, 0) < C(0, 1, 2) E 
CB@BMPR 69>FBDAB7B CDB<;6989A<S. 

 
9. (2 10;;0) !4=8<F9 D45BFG E<?O F = (3, -1, 4) CD< C9D9@9M9A<< @4F9D<4?PAB= FBK>< <; 
CB?B:9A<S A(2, 1, -3) 6 CB?B:9A<9 B(5, 0, 2). 

 
 

�@8B5@88 >F5=820=8O 8 :@0B:85 C:070=8O : @5H5=8N 

+0ABL �: 

 �040G0 1: #DB69D>4 ;A4A<S CD46<? G@AB:9A<S @4FD<J (EB6C489A<9 6AGFD9AA<I D4;@9DB6) < 
6B;6989A<S 6 EF9C9AP 8?S >648D4FAOI @4FD<J. 

 �040G0 2: "J9A<649FES A9 CDBEFB BF69F, 4 @9FB8 GCDBM9A<S (CB?GK9A<9 EFDB></EFB?5J4 E 
AG?S@<, >BDD9>FAB9 D4;?B:9A<9). 

 �040G0 3: %F4A84DFAO= 4?7BD<F@ A4IB:89A<S B5D4FAB= @4FD<JO 2x2 K9D9; BCD989?<F9?P < 
CD<EB98<A9AAGR @4FD<JG: A⁻¹ = (1/det(A)) * [[d, -b], [-c, a]]. 

+0ABL B: 
 

 �040G0 4: #BL47B6B9 CD<6989A<9 D4EL<D9AAB= @4FD<JO > EFGC9AK4FB@G, 4 ;4F9@ > 
GCDBM9AAB@G 6<8G. �4:A4 ;4C<EP IB84 D9L9A<S. 

 �040G0 5: '9F>B9 6OK<E?9A<9 7?46AB7B < 6ECB@B74F9?PAOI BCD989?<F9?9= E<EF9@O CB 



HBD@G?4@ �D4@9D4. 
 �040G0 6: "CD989?9A<9 D4A7B6 @4FD<JO >BQHH<J<9AFB6 < D4EL<D9AAB= @4FD<JO. �?S 
�4D<4AF4 1 4 E<EF9@4 <@99F 59E>BA9KAB @AB7B D9L9A<= (GD46A9A<S CDBCBDJ<BA4?PAO), 
AG:AB 6OD4;<FP 54;<EAO9 C9D9@9AAO9 K9D9; E6B5B8AO9. 

+0ABL C: 
 

 �040G0 7: #DS@B9 CD<@9A9A<9 HBD@G? ?<A9=AOI BC9D4J<=, E>4?SDAB7B CDB<;6989A<S < 
HBD@G?O 8?S >BE<AGE4 G7?4: cos φ = (a·b) / (|a|*|b|). �?S CDB9>J<<: CD_b a = (a·b) / |b|. 

 �040G0 8 (�0@.1): �9>FBDAB9 CDB<;6989A<9 6OK<E?S9FES K9D9; BCD989?<F9?P E<@6B?<K9E>B= 
@4FD<JO. "DFB7BA4?PABEFP CDB69DS9FES K9D9; AG?96B9 E>4?SDAB9 CDB<;6989A<9. 

 �040G0 8 (�0@.2): #?BM48P FD9G7B?PA<>4 D46A4 CB?B6<A9 @B8G?S 69>FBDAB7B CDB<;6989A<S 
69>FBDB6, B5D4;GRM<I 97B EFBDBAO (A4CD<@9D, AB < AC). 

 �040G0 9 (�0@.2): $45BF4 D46A4 E>4?SDAB@G CDB<;6989A<R 69>FBD4 E<?O A4 69>FBD 
C9D9@9M9A<S AB. 

"1I89 10;;: 30 (@B:AB C9D969EF< 6 5-54??PAGR L>4?G, A4CD<@9D: 27-30 = "5", 21-26 = "4", 
15-20 = "3"). 

 

 
$0745; 2. 1;5<5=BK B5>@88 :><?;5:A=KE G8A5; 

&5AB>2K5 7040=8O 

1. ("�)  =8<0O 548=8F0 i >?@545;O5BAO :0: G8A;>, 4;O :>B>@>3> 25@=>: 
a) i = :-1 
b) i² = -1 
c) i = -:1 
d) i = 1 / :-1 

2. ( �) �0:85 87 A;54CNI8E CB25@645=89 > <=>65AB25 :><?;5:A=KE G8A5; (ℂ) 
25@=K? 
a)  AB:9EF6B 89=EF6<F9?PAOI K<E9? (ℝ) S6?S9FES CB8@AB:9EF6B@ >B@C?9>EAOI K<E9? (ℝ ⊂ ℂ). 
b) � >B@C?9>EAOI K<E?4I D4;D9L<@B ?R5B9 >648D4FAB9 GD46A9A<9. 
c) �?S >B@C?9>EAOI K<E9? A9 BCD989?9AB ED46A9A<9 A4 «5B?PL9»/«@9APL9». 
d) 'D46A9A<9 x² + 1 = 0 A9 <@99F D9L9A<= 6 ℂ. 

3. (%") !0948B5 AC<<C :><?;5:A=KE G8A5;: z¡ = 5 - 2i 8 z¢ = -3 + 4i. 
�F69F (6 4?795D4<G9E>B= HBD@9 a+bi):   

4. ("�) $57C;LB0B>< C<=>65=8O :><?;5:A=>3> G8A;0 z = a + bi =0 53> :><?;5:A=>- 
A>?@O65==>5 (z̅ = a - bi) 2A5340 O2;O5BAO: 
a)  A<@B9 K<E?B 
b) �9=EF6<F9?PAB9 A9BFD<J4F9?PAB9 K<E?B 
c) !B?P 
d) �B@C?9>EAB9 K<E?B E G86B9AAB= @A<@B= K4EFPR 

5. (%") �KG8A;8B5 ?@>872545=85: (2 + 3i) * (1 - i). 
�F69F (6 4?795D4<G9E>B= HBD@9 a+bi):   

6. ("�) +0AB=>5 >B 45;5=8O 42CE :><?;5:A=KE G8A5; (?@8 CA;>288, GB> 45;8B5;L =5 
@025= =C;N) 2A5340 O2;O5BAO G8A;><: 
a) �9=EF6<F9?PAO@ 
b)  A<@O@ 
c) �B@C?9>EAO@ 



d) !4FGD4?PAO@ 

7. ("�) �;351@08G5A:0O D>@<0 :><?;5:A=>3> G8A;0 8<55B 284: 
a) r(cos φ + i sin φ) 
b) a + ib 
c) re^(iφ) 
d) (a, b) 

8. ( �) �0:85 87 A;54CNI8E D>@< 70?8A8 O2;ONBAO AB0=40@B=K<8 4;O 
?@54AB02;5=8O :><?;5:A=KE G8A5;? 
a) �?795D4<K9E>4S (>BBD8<A4FA4S) 
b) &D<7BAB@9FD<K9E>4S 
c) �B74D<H@<K9E>4S 
d) #B>4;4F9?PA4S (Q>ECBA9AJ<4?PA4S) 

9. (%") �><?;5:A=>5 G8A;> z = 1 - i:3 70?8H8B5 2 B@83>=><5B@8G5A:>9 D>@<5 (z = 
r(cos φ + i sin φ)). ':068B5 <>4C;L r. 
�F69F: r =   

10. (%") �;O G8A;0 z = 1 - i:3 87 ?@54K4CI53> 2>?@>A0 C:068B5 3;02=>5 7=0G5=85 
0@3C<5=B0 φ (2 @0480=0E). 
�F69F: φ =   

11. ("�) #>:070B5;L=0O D>@<0 :><?;5:A=>3> G8A;0 >A=>20=0 =0 D>@<C;5 19;5@0 8 
8<55B 284: 
a) a + ib 
b) r * e^(iφ) 
c) r(cos φ + i sin φ) 
d) |z| * arg(z) 

12. ("�)  >4C;L :><?;5:A=>3> G8A;0 z = a + bi 2KG8A;O5BAO ?> D>@<C;5: 
a) |z| = a + b 
b) |z| = :(a² + b²) 
c) |z| = a² + b² 
d) |z| = |a| + |b| 

13. ("�) !0 :><?;5:A=>9 ?;>A:>AB8 459AB28B5;L=0O G0ABL :><?;5:A=>3> G8A;0 
>B:;04K205BAO: 
a) #B 69DF<>4?PAB= BE< (BE< BD8<A4F) 
b) #B 7BD<;BAF4?PAB= BE< (BE< 45EJ<EE) 
c) #B8 G7?B@ arg(z) 
d) � 6<89 D48<GE4-69>FBD4 

14. ( �) �0:85 35><5B@8G5A:85 >1J5:BK =0 :><?;5:A=>9 ?;>A:>AB8 <>3CB 
>?8AK20BLAO A;54CNI8<8 C@02=5=8O<8? 
a) |z| = 5 
b) Re(z) = 3 
c) Im(z) = -2 
d) |z - (1+i)| = 4 

�0@80=BK 4;O 2K1>@0 (A>>B=5A8B5 A a-d): 
 

1. ">DG:ABEFP E J9AFDB@ 6 (1,1) < D48<GEB@ 4. 
2. ">DG:ABEFP E J9AFDB@ 6 (0,0) < D48<GEB@ 5. 
3. �9DF<>4?PA4S CDS@4S x=3. 
4. �BD<;BAF4?PA4S CDS@4S y=-2. 
5. #DS@4S CB8 G7?B@ 45°. 



15. (%") !0 :><?;5:A=>9 ?;>A:>AB8 G8A;> z = -3 + 4i 87>1@0605BAO B>G:>9 A 
:>>@48=0B0<8: 
�F69F: ( ,  ) 

16. ("�) �5><5B@8G5A:8 A;>65=85 42CE :><?;5:A=KE G8A5; A>>B25BAB2C5B: 
a) �D4M9A<R D48<GE-69>FBD4 
b) %?B:9A<R <I 4D7G@9AFB6 
c) %?B:9A<R <I D48<GE-69>FBDB6 CB CD46<?G C4D4??9?B7D4@@4 
d) '@AB:9A<R <I @B8G?9= 

17. ("�) '<=>65=85 :><?;5:A=>3> G8A;0 =0 i 35><5B@8G5A:8 >7=0G05B: 
a) $4EFS:9A<9 97B D48<GE-69>FBD4 6 2 D4;4 
b) #B6BDBF 97B D48<GE-69>FBD4 A4 G7B? π/2 (90°) CDBF<6 K4EB6B= EFD9?>< 

c) �9D>4?PAB9 BFD4:9A<9 BFABE<F9?PAB 89=EF6<F9?PAB= BE< 
d) #B6BDBF A4 180° 

18. (%") +5<C @025= <>4C;L :><?;5:A=>3> G8A;0 z = -4i? 
�F69F: |z| =   

19. ("�)  =>65AB2> B>G5: =0 :><?;5:A=>9 ?;>A:>AB8, C4>2;5B2>@ONI55 CA;>28N |z - 
z | = R, 345 z  — :><?;5:A=>5 G8A;>, R > 0, ?@54AB02;O5B A>1>9: 
a) #DS@GR 
b) ">DG:ABEFP D48<GE4 R E J9AFDB@ 6 FBK>9 z  
c) �GK, 6OIB8SM<= <; FBK>< z  
d) �AGFD9AABEFP >DG74 

20. (%") �><?;5:A=>-A>?@O65==>5 : G8A;C z = 2e^(iπ/3) 2 ?>:070B5;L=>9 D>@<5 8<55B 
284: re^(iφ). ':068B5 0@3C<5=B φ. 
�F69F: φ =   

 
�;NG 4;O ?@>25@:8 

 
1. b) i² = -1 (QFB EFDB7B9 BCD989?9A<9, 64D<4AF a 4 A9HBD@4?PA4S ;4C<EP) 
2. a, b, c ('F69D:89A<9 d A969DAB: GD46A9A<9 x²+1=0 >4> D4; � ��& D9L9A<S 6 ℂ: x = ±i) 
3. 2 + 2i ((5-3) + (-2+4)i = 2+2i) 
4. b) �9=EF6<F9?PAB9 A9BFD<J4F9?PAB9 K<E?B ((a+bi)(a-bi) = a² + b² g 0) 
5. 5 + i (2*1 + 2*(-i) + 3i*1 + 3i*(-i) = 2 - 2i + 3i - 3i² = 2 + i + 3 = 5 + i) 
6. c) �B@C?9>EAO@ 
7. b) a + ib 
8. a, b, d (�B74D<H@<K9E>4S HBD@4 <ECB?P;G9FES D9:9 < A9 EK<F49FES B8AB= <; FD9I 
BEAB6AOI) 

9. r = 2 (|z| = :(1² + (-:3)²) = :(1+3) = 2) 
10.  φ = -π/3 <?< 5π/3 (&BK>4 (1, -:3) 6 4-= K9F69DF<, cos φ = 1/2, sin φ = -:3/2 => φ = -π/3 
(7?46AB9 ;A4K9A<9)) 

11. b) r * e^(iφ) 
12. b) |z| = :(a² + b²) 
13. b) #B 7BD<;BAF4?PAB= BE< (BE< 45EJ<EE) 
14. a-2, b-3, c-4, d-1 

* |z|=5 4 B>DG:ABEFP E J9AFDB@ 6 0, D48<GE 5. 
* Re(z)=3 4 69DF<>4?PA4S CDS@4S x=3. 
* Im(z)=-2 4 7BD<;BAF4?PA4S CDS@4S y=-2. 
* |z-(1+i)|=4 4 B>DG:ABEFP E J9AFDB@ 6 (1,1), D48<GE 4. 

15. (-3, 4) 
16. c) %?B:9A<R <I D48<GE-69>FBDB6 CB CD46<?G C4D4??9?B7D4@@4 
17. b) #B6BDBF 97B D48<GE-69>FBD4 A4 G7B? π/2 (90°) CDBF<6 K4EB6B= EFD9?>< (F.>. i = e^(iπ/2)) 
18. 4 (|z| = :(0² + (-4)²) = 4) 



19. b) ">DG:ABEFP D48<GE4 R E J9AFDB@ 6 FBK>9 z  
20.  φ = -π/3 (%BCDS:9A<9 @9AS9F ;A4> @A<@B= K4EF</4D7G@9AF4: 9E?< z = re^(iφ), FB z̅ = re^(- 
iφ)) 
�>=B@>;L=K5 7040=8O 

�0@80=B 1 

+0ABL A: �;351@08G5A:0O D>@<0. �07>2K5 >?5@0F88 (12 10;;>2) 

1. (4 10;;0) �OCB?A<F9 89=EF6<S E >B@C?9>EAO@< K<E?4@< 6 4?795D4<K9E>B= HBD@9. 
$9;G?PF4F ;4C<L<F9 6 6<89 a + bi. 
4) (3 - 4i) + (-2 + 7i) 
5) (1 + i)(2 - 3i) 
6) (5 - i) / (1 + 2i) 
7) i²u (GCDBEF<F9 EF9C9AP @A<@B= 98<A<JO) 

2. (3 10;;0) $9L<F9 GD46A9A<9 6 CB?9 >B@C?9>EAOI K<E9?: 
z² - 4z + 13 = 0 

3. (2 10;;0) �?S >B@C?9>EAB7B K<E?4 z = 2 - 5i A4=8<F9: 
4) �B@C?9>EAB-EBCDS:9AAB9 K<E?B z̅. 
5) �OK<E?<F9 z * z̅. 

4. (3 10;;0) $9L<F9 E<EF9@G GD46A9A<= 8?S >B@C?9>EAOI K<E9? z¡ < z¢: 
{ z¡ + z¢ = 4 + 2i, { z¡ - z¢ = -2 + 6i 

+0ABL B: &@83>=><5B@8G5A:0O 8 ?>:070B5;L=0O D>@<K (10 10;;>2) 

5. (4 10;;0) �4AB >B@C?9>EAB9 K<E?B z = -:3 + i. 
4) !4=8<F9 @B8G?P |z| < 7?46AB9 ;A4K9A<9 4D7G@9AF4 arg z. 
5) �4C<L<F9 K<E?B z 6 FD<7BAB@9FD<K9E>B= HBD@9. 
6) �4C<L<F9 K<E?B z 6 CB>4;4F9?PAB= HBD@9. 
7) �ECB?P;GS HBD@G?G  G46D4, 6OK<E?<F9 zt. $9;G?PF4F CD98EF46PF9 6 4?795D4<K9E>B= 
HBD@9. 

6. (3 10;;0) �OCB?A<F9 G@AB:9A<9 < 89?9A<9, <ECB?P;GS FD<7BAB@9FD<K9E>GR <?< 
CB>4;4F9?PAGR HBD@G. $9;G?PF4F ;4C<L<F9 6 4?795D4<K9E>B= HBD@9. 
�4AB: 
z¡ = 4(cos(π/3) + i sin(π/3)) 
z¢ = 2(cos(π/6) + i sin(π/6)) 
!4=8<F9: 4) z¡ * z¢; 5) z¡ / z¢. 

7. (3 10;;0) !4=8<F9 6E9 >B@C?9>EAO9 >BDA< FD9FP9= EF9C9A< <; K<E?4 z = -8i. �;B5D4;<F9 
<I EI9@4F<K9E>< A4 >B@C?9>EAB= C?BE>BEF<. 

+0ABL C: �5><5B@8G5A:0O 8=B5@?@5B0F8O (8 10;;>2) 

8. (3 10;;0) !4 >B@C?9>EAB= C?BE>BEF<: 
4) "F@9FPF9 FBK><, EBBF69FEF6GRM<9 K<E?4@: A = 3i, B = -2, C = 1 - i. 
5) !4=8<F9 K<E?B, EBBF69FEF6GRM99 FBK>9, E<@@9FD<KAB= FBK>9 C BFABE<F9?PAB 
89=EF6<F9?PAB= BE<. 
6) !4=8<F9 K<E?B, EBBF69FEF6GRM99 FBK>9, E<@@9FD<KAB= FBK>9 A BFABE<F9?PAB A4K4?4 
>BBD8<A4F. 

9. (2 10;;0) �;B5D4;<F9 A4 >B@C?9>EAB= C?BE>BEF< @AB:9EF6B 6E9I FBK9> z, 
G8B6?9F6BDSRM<I GE?B6<R: |z - (1 - i)| = 2. 

10. (3 10;;0) #GEFP z 4 CDB<;6B?PAB9 >B@C?9>EAB9 K<E?B. 'FB BC<EO64RF A4 



>B@C?9>EAB= C?BE>BEF< E?98GRM<9 GE?B6<S? �4=F9 79B@9FD<K9E><= BF69F. 
4) Im(z) = 2 
5) Re(z) = -1 
6) |z| = 3 

 
�0@80=B 2 

+0ABL A: �;351@08G5A:0O D>@<0. �07>2K5 >?5@0F88 (12 10;;>2) 

1. (4 10;;0) �OCB?A<F9 89=EF6<S E >B@C?9>EAO@< K<E?4@<: 
4) (-5 + 2i) - (3 - 4i) 
5) (2 - i)(3 + 5i) 
6) (3 + 4i) / (1 - i) 
7) i³t 

2. (3 10;;0) $9L<F9 GD46A9A<9 6 CB?9 >B@C?9>EAOI K<E9?: 
z² + 2z + 5 = 0 

3. (2 10;;0) �?S >B@C?9>EAB7B K<E?4 z = -3 + 4i A4=8<F9: 
4) �B@C?9>EAB-EBCDS:9AAB9 K<E?B z̅. 
5) �OK<E?<F9 z + z̅. 

4. (3 10;;0) $9L<F9 E<EF9@G GD46A9A<=: 
{ z¡ + 2z¢ = 7 + i, { 2z¡ - z¢ = 4 + 7i 

+0ABL B: &@83>=><5B@8G5A:0O 8 ?>:070B5;L=0O D>@<K (10 10;;>2) 

5. (4 10;;0) �4AB >B@C?9>EAB9 K<E?B z = 1 - i. 
4) !4=8<F9 @B8G?P |z| < 7?46AB9 ;A4K9A<9 4D7G@9AF4 arg z. 
5) �4C<L<F9 K<E?B z 6 FD<7BAB@9FD<K9E>B= HBD@9. 
6) �4C<L<F9 K<E?B z 6 CB>4;4F9?PAB= HBD@9. 
7) �ECB?P;GS HBD@G?G  G46D4, 6OK<E?<F9 zv. $9;G?PF4F CD98EF46PF9 6 CB>4;4F9?PAB= 
HBD@9. 

6. (3 10;;0) �4AO K<E?4 6 CB>4;4F9?PAB= HBD@9: 
z¡ = 3e^(iπ/4) 
z¢ = :2 e^(i3π/4) 
!4=8<F9: 4) z¡ * z¢; 5) z¡ / z¢. $9;G?PF4FO CD98EF46PF9 6 4?795D4<K9E>B= HBD@9. 

7. (3 10;;0) !4=8<F9 6E9 >B@C?9>EAO9 >BDA< >648D4FAO9 <; K<E?4 z = 3 + 4i (CB8E>4;>4: 
<M<F9 6 4?795D4<K9E>B= HBD@9 a+bi). �;B5D4;<F9 <I A4 >B@C?9>EAB= C?BE>BEF<. 

+0ABL C: �5><5B@8G5A:0O 8=B5@?@5B0F8O (8 10;;>2) 

8. (3 10;;0) !4 >B@C?9>EAB= C?BE>BEF<: 
4) "F@9FPF9 FBK><: A = -4i, B = 3, C = -1 + 2i. 
5) !4=8<F9 K<E?B, EBBF69FEF6GRM99 FBK>9, E<@@9FD<KAB= FBK>9 C BFABE<F9?PAB @A<@B= 
BE<. 
6) !4=8<F9 K<E?B, EBBF69FEF6GRM99 FBK>9, CB?GK9AAB= CB6BDBFB@ FBK>< B A4 
G7B? π/2 6B>DG7 A4K4?4 >BBD8<A4F CDBF<6 K4EB6B= EFD9?><. 



9. (2 10;;0) �;B5D4;<F9 A4 >B@C?9>EAB= C?BE>BEF< @AB:9EF6B FBK9> z, G8B6?9F6BDSRM<I 
GE?B6<R: |z + 2i| = 1. 

10. (3 10;;0) 'FB BC<EO64RF A4 >B@C?9>EAB= C?BE>BEF< E?98GRM<9 GE?B6<S? 
4) Re(z) f 0 
5) 1 < |z| f 3 
6) Im(z) = Re(z) 

 
�@8B5@88 >F5=820=8O 8 :@0B:85 C:070=8O : @5H5=8N 

"1I89 10;;: 30 

+0ABL � (12 10;;>2): 
 

 �040=85 1: &9IA<>4 54;B6OI 4D<H@9F<K9E><I BC9D4J<=. � CGA>F9 (6) 4 B5S;4F9?PAB9 
8B@AB:9A<9 K<E?<F9?S < ;A4@9A4F9?S A4 EBCDS:9AAB9 > ;A4@9A4F9?R. (1 54?? ;4 >4:8O= 
69DAO= CGA>F). 

 �040=85 2: $9L9A<9 >648D4FAB7B GD46A9A<S E BFD<J4F9?PAO@ 8<E>D<@<A4AFB@: D = b² - 
4ac. !4IB:89A<9 >B@C?9>EAOI >BDA9=. (3 54??4 ;4 69DAB9 D9L9A<9 < BF69F). 

 �040=85 3: #BA<@4A<9 BC9D4J<< EBCDS:9A<S < 99 E6B=EF64 z * z̅ = |z|². (1+1 54??4). 
 �040=85 4: $9L9A<9 ?<A9=AB= E<EF9@O >4> E B5OKAO@< K<E?4@<, AB E GK9FB@ i.  9FB8 
E?B:9A<S/6OK<F4A<S. (3 54??4 ;4 69DAB9 A4IB:89A<9 z¡ < z¢). 

+0ABL B (10 10;;>2): 
 

 �040=85 5: �?RK96B= A46O> C9D96B84 @9:8G HBD@4@<. 
o 4) r = :(a²+b²), φ = arctg(b/a) E GK9FB@ K9F69DF< (V1: ( -:3, 1) → 2-S K9F6., φ=5π/6; V2: (1, -1) 
→ 4-S K9F6., φ=-π/4 <?< 7π/4). (1 54??). 

o 5, 6) #D46<?PA4S ;4C<EP HBD@. (1+1 54??). 
o 7) #D<@9A9A<9 HBD@G?O  G46D4: zⁿ = rⁿ (cos(nφ) + i sin(nφ)). (1 54??). 
 �040=85 6: �9@BAEFD4J<S CD9<@GM9EF64 FD<7BAB@9FD<K9E>B=/CB>4;4F9?PAB= HBD@O 8?S 
G@AB:9A<S/89?9A<S: @B8G?< C9D9@AB:4RFES/89?SFES, 4D7G@9AFO 
E>?48O64RFES/6OK<F4RFES. (1.5+1.5 54??4). 

 �040=85 7: !4IB:89A<9 6E9I >BDA9= EF9C9A< n: ∛z = ∛r * e^(i(φ+2πk)/3), k=0,1,2. �?S V2 
4 4?795D4<K9E>B9 D9L9A<9 (a+bi)² = 3+4i. %I9@4F<K9E>B9 <;B5D4:9A<9 >BDA9= >4> 69DL<A 
CD46<?PAB7B n-G7B?PA<>4. (3 54??4: 2 ;4 6OK<E?9A<9, 1 ;4 D<EGAB>). 

+0ABL C (8 10;;>2): 
 

 �040=85 8: #BA<@4A<9 79B@9FD<< >B@C?9>EAB= C?BE>BEF<: E<@@9FD<<, CB6BDBF A4 90° 4 
G@AB:9A<9 A4 i. (1+1+1 54??). 

 �040=85 9: '@9A<9 D4ECB;A4FP GD46A9A<9 B>DG:ABEF< |z - z | = R < CD46<?PAB CBEFDB<FP 99 
E J9AFDB@ z . (2 54??4 ;4 69DAO= K9DF9:). 

 �040=85 10: �AF9DCD9F4J<S GE?B6<=: Im(z)=a 4 7BD<;BAF4?PA4S CDS@4S, Re(z)=b 4 
69DF<>4?PA4S CDS@4S, |z|=R 4 B>DG:ABEFP, A9D469AEF64 4 CB?GC?BE>BEF< < >B?PJ4. 
(1+1+1 54??). 

,:0;0 ?5@52>40 (?@8<5@=0O): 
 

 27-30 10;;>2: "F?<KAB (5) 
 22-26 10;;>2: )BDBLB (4) 



 15-21 10;;: '8B6?9F6BD<F9?PAB (3) 
 <15 10;;>2: !9G8B6?9F6BD<F9?PAB (2) 

 
 

$0745; 3. "A=>2K <0B5<0B8G5A:>9 ;>38:8 

&5AB>2K5 7040=8O 

1. ("�) �0:>5 87 A;54CNI8E ?@54;>65=89 O2;O5BAO 2KA:07K20=85<? 
a) $9L<F9 GD46A9A<9 x² = 4. 
b) '<E?B π S6?S9FES D4J<BA4?PAO@. 
c) �4>B= E97B8AS 89AP? 
d) �4 ;8D46EF6G9F ?B7<>4! 

2. ("�) �<?;8:0F8O (;>38G5A:>5 A;54>20=85) A → B ;>6=0 B>;L:> 2 >4=>< A;CG05. � 
:0:><? 
a) A 4 ?B:AB, B 4 <EF<AAB. 
b) A 4 <EF<AAB, B 4 ?B:AB. 
c) A 4 ?B:AB, B 4 ?B:AB. 
d) A 4 <EF<AAB, B 4 <EF<AAB. 

3. (%") �0?>;=8B5 ?@>?CA: 2 B01;8F5 8AB8==>AB8 4;O :>=JN=:F88 (�, '). 
 
 

 

A B A ' B 

� � � 

� � 
 

 
 

 
� 

 
� 

 
� 

� 

 
*"F69F:  (�/� <?< 1/0)* 

� � 

 

 
4. ( �) �0:85 87 A;54CNI8E ;>38G5A:8E >?5@0F89 O2;ONBAO 18=0@=K<8 (B@51CNB 
42CE >?5@0=4>2)? 
a) "FD<J4A<9 (!�, ¬) 
b) �BANRA>J<S (�, ') 
c) �<;NRA>J<S (���, () 
d) �@C?<>4J<S (→) 

5. ("�) �;O D>@<C;K, A>45@60I59 n @07;8G=KE ;>38G5A:8E ?5@5<5==KE, A:>;L:> 
AB@>: 1C45B 2 5ё ?>;=>9 B01;8F5 8AB8==>AB8? 
a) n 



b) 2n 
c) n² 
d) 2ⁿ 

6. (%") #>AB@>9B5 D@03<5=B B01;8FK 8AB8==>AB8 4;O D>@<C;K F = ¬A * B. +5<C 
@02=> 7=0G5=85 F ?@8 A=�, B=�? 
*"F69F:  (�/� <?< 1/0)* 

7. ("�) (>@<C;0 =07K205BAO B>645AB25==> 8AB8==>9 (B02B>;>3859), 5A;8: 
a) "A4 <EF<AA4 CD< 6E9I ;A4K9A<SI C9D9@9AAOI. 
b) "A4 ?B:A4 CD< 6E9I ;A4K9A<SI C9D9@9AAOI. 
c) "A4 EB89D:<F IBFS 5O B8AG <EF<AG. 
d) "A4 EB89D:<F <@C?<>4J<R. 

8. ( �) �0:85 87 ?5@5G8A;5==KE ?>A;54>20B5;L=>AB59 H03>2 O2;ONBAO 
:>@@5:B=K<8 ?@8 ?>AB@>5=88 B01;8FK 8AB8==>AB8 4;O A;>6=>9 D>@<C;K? 
a) "CD989?<FP >B?<K9EF6B C9D9@9AAOI < EFDB>. 
b) �4C<E4FP 6E9 6B;@B:AO9 A45BDO ;A4K9A<= C9D9@9AAOI. 
c) �OK<E?<FP ;A4K9A<9 6E9= HBD@G?O 8?S >4:8B7B A45BD4, A9 6OK<E?SS CB8HBD@G?O. 
d) �OK<E?SFP ;A4K9A<S CB CBDS8>G, BF E4@OI 6AGFD9AA<I CB8HBD@G? > 6A9LA<@. 

9. ("�) �0:>= 8A:;NG5==>3> B@5BL53> D>@<C;8@C5BAO :0:: 
a) ¬(A ' ¬A) 
b) A ( ¬A 
c) A → A 
d) A ' ¬A ≡ � 

10. (%") #@8<5=8B5 70:>= 45  >@30=0 : D>@<C;5: ¬(A ' B). �0?8H8B5 @57C;LB0B. 
�F69F: ¬A * ¬B (<?< 6 E<@6B?PAB= HBD@9:  ) 

11. ("�) �0:>= 42>9=>3> >B@8F0=8O CB25@6405B, GB>: 
a) ¬A ≡ A 
b) ¬¬A ≡ A 
c) A ' ¬A ≡ � 
d) ¬(A ' B) ≡ ¬A ' ¬B 

12. ( �) �0:85 87 A;54CNI8E ?0@ D>@<C; O2;ONBAO @02=>A8;L=K<8 (≡)? 
a) A → B < ¬A ( B 
b) A ( B < B ( A (>B@@GF4F<6ABEFP) 
c) A ' (B ( C) < (A ' B) ( C (59; GK9F4 E>B5B>) 
d) ¬(A → B) < A ' ¬B 

13. (%") '?@>AB8B5 2K@065=85, 8A?>;L7CO 70:>=K ;>38:8: A * (¬A ' B). 
�F69F:  (6 6<89 CDBEF9=H9= HBD@G?O) 

14. ("�) �A;8 D>@<C;0 A → B O2;O5BAO 8AB8==>9, 8 8725AB=>, GB> B ;>6=>, B> GB> 
<>6=> A:070BL >1 A? 
a) A <EF<AAB. 
b) A ?B:AB. 
c) A @B:9F 5OFP ?R5O@. 
d) #B GE?B6<R A9?P;S E89?4FP 6O6B8. 



15. ( �) �;O ?@>25@:8 D>@<C;K =0 B>645AB25==CN ;>6=>ABL (?@>B82>@5G85) 
4>AB0B>G=>: 
a) !4=F< 6 F45?<J9 <EF<AABEF< IBFS 5O B8AG EFDB>G E <EF<AB=. 
b) '598<FPES, KFB 6 CBE?98A9@ EFB?5J9 F45?<JO <EF<AABEF< 69;89 EFB<F �. 
c) #BCOF4FPES GCDBEF<FP 9ё 8B >BAEF4AFO �. 
d) #DB69D<FP, S6?S9FES ?< 9ё BFD<J4A<9 F46FB?B7<9=. 

16. (%") �0:>2> 7=0G5=85 8AB8==>AB8 2KA:07K20=8O: «�A;8 2+2=5, B> �5<;O 
2@0I05BAO 2>:@C3 %>;=F0»? (%G8B05< 2B>@>5 CB25@645=85 8AB8==K<). 
*"F69F:  (�/� <?< 1/0)* 

17. ("�) 1:2820;5=F8O (;>38G5A:0O @02=>7=0G=>ABL) A ↔ B 8AB8==0 B>340 8 B>;L:> 
B>340, :>340: 
a) A < B B54 <EF<AAO. 
b) A < B B54 ?B:AO. 
c) �A4K9A<S A < B EB6C484RF. 
d) )BFS 5O B8AB <; A, B <EF<AAB. 

18. (%") �0?8H8B5 70:>= ?>3;>I5=8O 4;O :>=JN=:F88. 
�F69F: A ' (A * B) ≡ A (<?< 6 E<@6B?PAB= HBD@9:  ) 

19. ( �) �0:85 ?@5>1@07>20=8O O2;ONBAO @02=>A8;L=K<8 (A>E@0=ONI8<8 
8AB8==>AB=>5 7=0G5=85 D>@<C;K)? 
a) �4@9A4 CB8HBD@G?O A4 D46ABE<?PAGR 9=. 
b) �;@9A9A<9 CBDS8>4 C9D9@9AAOI 6 >BANRA>J<<. 
c) �4@9A4 <@C?<>4J<< A4 8<;NRA>J<R: A → B ≡ ¬A ( B. 
d) '84?9A<9 «?<LA<I» E>B5B> EB7?4EAB CD<BD<F9FG BC9D4J<=. 

20. ("�) #@8>@8B5B ;>38G5A:8E >?5@0F89 (>B 2KAH53> : =87H5<C) >1KG=> B0:>9: 
a) ¬, ', (, →, ↔ 
b) ', (, ¬, →, ↔ 
c) ¬, ', (, ↔, → 
d) ', (, →, ↔, ¬ 

 
�;NG 4;O ?@>25@:8 

$0745; 1: 

1. b) '<E?B π S6?S9FES D4J<BA4?PAO@. (ЭFB GF69D:89A<9, >BFBDB9 @B:AB BJ9A<FP >4> 
?B:AB9). 

2. b) A 4 <EF<AAB, B 4 ?B:AB. (�EF<A4 A9 @B:9F E?98B64FP <; ?:<). 
3. � (<?< 0). (�BANRA>J<S <EF<AA4 FB?P>B >B784 B54 BC9D4A84 <EF<AAO). 
4. b, c, d ("FD<J4A<9 4 GA4DA4S BC9D4J<S). 

$0745; 2: 
5. d) 2ⁿ 
6. � (<?< 1). (¬� = �, � ( � = �). 
7. a) "A4 <EF<AA4 CD< 6E9I ;A4K9A<SI C9D9@9AAOI. 
8. a, b, d 

$0745; 3: 
9. b) A ( ¬A (�OE>4;O64A<9 ?<5B <EF<AAB, ?<5B ?B:AB, FD9FP97B A9 84AB). 



10. ¬A * ¬B 
11. b) ¬¬A ≡ A 
12. a, b, d 
* c) !969DAB. #D46<?PAO= ;4>BA 8<EFD<5GF<6ABEF<: A ' (B ( C) ≡ (A ' B) ( (A ' C). 
13. A * B (#B ;4>BAG CB7?BM9A<S/8<EFD<5GF<6ABEF<: A ( (¬A ' B) ≡ (A ( ¬A) ' (A ( B) ≡ 
� ' (A ( B) ≡ A ( B). 

$0745; 4: 
14. b) A ?B:AB. (�; <EF<AABEF< A→B < ?B:ABEF< B CB ;4>BAG >BAFD4CB;<J<</@B8GE 
FB??9AE E?98G9F ¬A). 
15. b, c, d 
16. � (<?< 1). (�@C?<>4J<S E ?B:AB= CBEO?>B= <EF<AA4 A9;46<E<@B BF E?98EF6<S). 
17. c) �A4K9A<S A < B EB6C484RF. 
18. A ' (A * B) ≡ A 
19. a, b, c, d (�E9 C9D9K<E?9AAO9 89=EF6<S EBID4ASRF <EF<AABEFAB9 ;A4K9A<9 <?< 
S6?SRFES E<AF4>E<K9E>B= ABD@B=). 
20. a) ¬, ', (, →, ↔ ("FD<J4A<9 <@99F E4@O= 6OEB><= CD<BD<F9F). 

 
 
 

�>=B@>;L=K5 7040=8O 
 

�0@80=B 1 

+0ABL A: �;351@0 2KA:07K20=89 8 B01;8FK 8AB8==>AB8 (14 10;;>2) 

1. (4 10;;0) "CD989?<F9, S6?SRFES ?< E?98GRM<9 CD98?B:9A<S 6OE>4;O64A<S@<. �E?< 84, 
G>4:<F9 <I 6B;@B:AB9 ;A4K9A<9 <EF<AABEF< (�/�), 9E?< QFB 6B;@B:AB. 
4) '<E?B 17 S6?S9FES CDBEFO@. 
5) x + 5 = 12 
6) �E9 @98698< 4 59?O9. 
7) ЭF4 F9BD9@4 BK9AP E?B:A4S. 

2. (4 10;;0) �?S HBD@G?O F = (A → B) ↔ (¬B → ¬A): 
4) "CD989?<F9 >B?<K9EF6B D4;?<KAOI ?B7<K9E><I C9D9@9AAOI. 
5) #BEFDB=F9 CB?AGR F45?<JG <EF<AABEF<. 
6) "CD989?<F9 6<8 HBD@G?O (F46FB?B7<S, CDBF<6BD9K<9, 6OCB?A<@4S). 

3. (3 10;;0) #BEFDB=F9 F45?<JG <EF<AABEF< 8?S HBD@G?O (A ( ¬B) ' (B → A). '>4:<F9 
6E9 A45BDO C9D9@9AAOI, CD< >BFBDOI HBD@G?4 CD<A<@49F ;A4K9A<9 �. 

4. (3 10;;0) �4C<L<F9 6 6<89 HBD@G?O 6OE>4;O64A<9: «�E?< E97B8AS CSFA<J4 < CBE?9 C4D, 
FB @O <89@ 6 ><AB <?< 7G?S9@ 6 C4D>9». "5B;A4KPF9 CDBEFO9 6OE>4;O64A<S: 
P 4 «%97B8AS CSFA<J4» 
Q 4 «%9=K4E CBE?9 C4D» 
R 4 « O <89@ 6 ><AB» 
S 4 « O 7G?S9@ 6 C4D>9» 



+0ABL B: �0:>=K ;>38:8 8 @02=>A8;L=K5 ?@5>1@07>20=8O (10 10;;>2) 

5. (4 10;;0) �B>4:<F9 D46ABE<?PABEFP, <ECB?P;GS ;4>BAO 4?795DO ?B7<><. '>4;O64=F9 
A4;64A<9 CD<@9AS9@B7B ;4>BA4 A4 >4:8B@ L479. 
(A → B) ' (¬A → B) ≡ B 

6. (3 10;;0) 'CDBEF<F9 HBD@G?G, <ECB?P;GS ;4>BAO ?B7<>< (CD<698<F9 > A4<5B?99 
CDBEFB@G 6<8G): 
¬(A ( B) ( (¬A ' B) ( A 

7. (3 10;;0) #DB69DPF9, S6?SRFES ?< HBD@G?O D46ABE<?PAO@<, <ECB?P;GS: 
4) (1 54??) #BEFDB9A<9 F45?<J <EF<AABEF< 8?S F1 = ¬(A ' B) < F2 = ¬A ( ¬B 
5) (2 54??4) #D9B5D4;B64A<9 B8AB= HBD@G?O > 8DG7B= E CB@BMPR ;4>BAB6 89  BD74A4. 

 
 

+0ABL C: �>38G5A:89 2K2>4 8 0=0;87 @0AAC645=89 (6 10;;>2) 

8. (3 10;;0) #DB69DPF9 >BDD9>FABEFP D4EEG:89A<S, <ECB?P;GS ;4>BAO ?B7<><: 
ЕE?< ;46FD4 5G89F 8B:8P (D), FB CB9;8>4 BF@9A<FES (T). 

ЕE?< CB9;8>4 BF@9A<FES, FB @O CB=89@ 6 @G;9= (M). 
З46FD4 8B:8S A9 5G89F. 
С?98B64F9?PAB, @O A9 CB=89@ 6 @G;9=. 

9. (3 10;;0) "CD989?<F9, >4>B9 ?B7<K9E>B9 ;A4K9A<9 (�/�) 8B?:AB 5OFP G 6OE>4;O64A<= A 
< B, 9E?< <;69EFAB, KFB E?98GRM<9 864 6OE>4;O64A<S <EF<AAO B8AB6D9@9AAB: 

 
1. A → B = � 
2. A ( B = � 

 

 
�0@80=B 2 

+0ABL A: �;351@0 2KA:07K20=89 8 B01;8FK 8AB8==>AB8 (14 10;;>2) 

1. (4 10;;0) "CD989?<F9, S6?SRFES ?< E?98GRM<9 CD98?B:9A<S 6OE>4;O64A<S@<. �E?< 84, 
G>4:<F9 <I 6B;@B:AB9 ;A4K9A<9 <EF<AABEF< (�/�), 9E?< QFB 6B;@B:AB. 
4) 3² + 4² = 5² 
5) %GM9EF6GRF 6A9;9@AO9 J<6<?<;4J<<. 
6) �4>DB=F9 869DP! 
7) �E?< J9?B9 K<E?B K9FAB, FB BAB 89?<FES A4 2. 

2. (4 10;;0) �?S HBD@G?O F = (A ' B) → (A ( C): 
4) "CD989?<F9 >B?<K9EF6B D4;?<KAOI ?B7<K9E><I C9D9@9AAOI. 
5) #BEFDB=F9 CB?AGR F45?<JG <EF<AABEF<. 
6) '>4:<F9, CD< >4><I GE?B6<SI (A45BD4I ;A4K9A<= A, B, C) HBD@G?4 CD<A<@49F 
;A4K9A<9 �. 



3. (3 10;;0) #BEFDB=F9 F45?<JG <EF<AABEF< 8?S HBD@G?O ¬A → (B ' ¬A). '>4:<F9 6E9 
A45BDO C9D9@9AAOI, CD< >BFBDOI HBD@G?4 ?B:A4. 

4. (3 10;;0) �4C<L<F9 6 6<89 HBD@G?O 6OE>4;O64A<9: «%4=F 5G89F 8BEFGC9A (S), 9E?< 
E9D69D D45BF49F (P) < A9 CDB6B8<FES F9IA<K9E>B9 B5E?G:<64A<9 (T)». "5B;A4KPF9 CDBEFO9 
6OE>4;O64A<S 5G>64@< CB E6B9@G 6O5BDG. 

 
 

+0ABL B: �0:>=K ;>38:8 8 @02=>A8;L=K5 ?@5>1@07>20=8O (10 10;;>2) 

5. (4 10;;0) �B>4:<F9 D46ABE<?PABEFP, <ECB?P;GS ;4>BAO 4?795DO ?B7<><. '>4;O64=F9 
A4;64A<9 CD<@9AS9@B7B ;4>BA4 A4 >4:8B@ L479. 
(A ( B) → C ≡ (A → C) ' (B → C) 

6. (3 10;;0) 'CDBEF<F9 HBD@G?G, <ECB?P;GS ;4>BAO ?B7<>< (CD<698<F9 > A4<5B?99 
CDBEFB@G 6<8G): 
(A ' B) ( (A ' ¬B) ( (¬A ' B) 

7. (3 10;;0) #DB69DPF9, S6?SRFES ?< HBD@G?O D46ABE<?PAO@<: 
4) (1 54??) #BEFDB9A<9 F45?<J <EF<AABEF< 8?S F1 = A → B < F2 = ¬B → ¬A 
5) (2 54??4) #D9B5D4;B64A<9 E CB@BMPR <;69EFAOI D46ABE<?PABEF9= (>BAFD4CB;<J<S). 

 
+0ABL C: �>38G5A:89 2K2>4 8 0=0;87 @0AAC645=89 (6 10;;>2) 

8. (3 10;;0) #DB69DPF9 >BDD9>FABEFP D4EEG:89A<S: 
ЕE?< �9FS E84EF Q>;4@9A (E), FB BA CB?GG<F EF<C9A8<R (S). 
ЕE?< �9FS 5G89F @AB7B ;4A<@4FPES (H), FB BA E84EF Q>;4@9A. 
�9FS CB?GG<? EF<C9A8<R. 
С?98B64F9?PAB, �9FS @AB7B ;4A<@4?ES. 

9. (3 10;;0) "CD989?<F9, >4>B9 ?B7<K9E>B9 ;A4K9A<9 (�/�) 8B?:AB 5OFP G 6OE>4;O64A<= X 
< Y, 9E?< <;69EFAB, KFB E?98GRM<9 864 6OE>4;O64A<S <EF<AAO B8AB6D9@9AAB: 

 
1. X ' Y = � 
2. X → Y = � 

 
�@8B5@88 >F5=820=8O 8 :;NG52K5 @5H5=8O 

"1I89 10;;: 30 

+0ABL � (14 10;;>2): 
 

 �040=85 1: #BA<@4A<9 CBASF<S «6OE>4;O64A<9» (8B?:AB 5OFP CB69EF6B64F9?PAO@ 
CD98?B:9A<9@ E BCD989?ёAAO@ ;A4K9A<9@ <EF<AABEF<). 

o �4D<4AF 1: 4) �4 (�), 5) !9F (A9 BCD989?9AB), 6) �4 (�), 7) !9F (A9BCD989?ёAAB9 CBASF<9 
«E?B:A4S»). 

o �4D<4AF 2: 4) �4 (�), 5) �4 (;A4K9A<9 A4@ A9<;69EFAB, AB BAB B5N9>F<6AB EGM9EF6G9F), 6) 
!9F (CB5G:89A<9), 7) �4 (�). 

o �@8B5@89: 1 54?? ;4 >4:8O= 69DAB BCD989?9AAO= CGA>F. 
 �040=85 2/3: &9IA<>4 CBEFDB9A<S F45?<J <EF<AABEF<. 
o 2 (�0@.1): (BD@G?4 4 F46FB?B7<S (;4>BA >BAFD4CB;<J<<). &45?<J4 2²=4 EFDB><. 
o 2 (�0@.2): (BD@G?4 ?B:A4 FB?P>B CD< A=�, B=�, C=�. &45?<J4 2³=8 EFDB>. 
o 3 (�0@.1): (BD@G?4 <EF<AA4 CD< (A=�,B=�), (A=�,B=�), (A=�,B=�). 
o 3 (�0@.2): (BD@G?4 ?B:A4 CD< A=�, B=�. 



o �@8B5@89: 4) 1 54??, 5) 2 54??4 (;4 >BDD9>FAGR F45?<JG), 6) 1 54??. 
 �040=85 4: #9D96B8 E 9EF9EF69AAB7B S;O>4 A4 HBD@4?PAO=. 
o �4D.1: (P ' Q) → (R ( S) 
o �4D.2: P ' ¬T → S (<?< S ↔ P ' ¬T 6 ;46<E<@BEF< BF FD4>FB6>< «9E?<»). 
o �@8B5@89: 3 54??4 ;4 69DAGR HBD@G?G E CD46<?PAB= D4EEF4AB6>B= BC9D4J<=. 

+0ABL B (10 10;;>2): 
 

 �040=85 5: �B>4;4F9?PEF6B D46ABE<?PABEF<. 

o �4D.1: (A→B)'(¬A→B) ≡ (¬A(B)'(A(B) ≡ (¬A'A) ( B ≡ � ( B ≡ B. �4>BAO: ;4@9A4 
<@C?<>4J<<, 8<EFD<5GF<6AO=, ;4>BA CDBF<6BD9K<S, ;4>BA E >BAEF4AFB=. 

o �4D.2: (A(B)→C ≡ ¬(A(B)(C ≡ (¬A'¬B)(C ≡ (¬A(C)'(¬B(C) ≡ (A→C)'(B→C). �4>BAO: 
;4@9A4 <@C?<>4J<<, 89  BD74A, 8<EFD<5GF<6AO=, ;4@9A4 <@C?<>4J<<. 

o �@8B5@89: 1 54?? ;4 >4:8O= 69DAO= L47 E G>4;4A<9@ ;4>BA4 (4 L474 = 4 54??4). 
 �040=85 6: 'CDBM9A<9 HBD@G?. 

o �4D.1: ¬(A(B) ( (¬A'B) ( A ≡ (¬A'¬B) ( (¬A'B) ( A ≡ ¬A'(¬B(B) ( A ≡ ¬A ' � ( A ≡ ¬A ( A ≡ �. (&46FB?B7<S). 
o �4D.2: (A'B) ( (A'¬B) ( (¬A'B) ≡ A'(B(¬B) ( (¬A'B) ≡ A ' � ( (¬A'B) ≡ A ( (¬A'B) ≡ 

(A(¬A)'(A(B) ≡ � ' (A(B) ≡ A ( B. (�4>BA E>?9<64A<S/8<EFD<5GF<6ABEF<). 
o �@8B5@89: 3 54??4 ;4 CD46<?PAO= GCDBMёAAO= 6<8. 
 �040=85 7: #DB69D>4 D46ABE<?PABEF< 86G@S ECBEB54@<. 
o �4D.1: F1 < F2 4 ;4>BAO 89  BD74A4. $46ABE<?PAO. 
o �4D.2: F1 < F2 4 ;4>BA >BAFD4CB;<J<<. $46ABE<?PAO. 
o �@8B5@89: 4) 1 54?? ;4 CD46<?PAO9 F45?<JO, 5) 2 54??4 ;4 J9CBK>G CD9B5D4;B64A<=. 

+0ABL C (6 10;;>2): 
 

 �040=85 8: #DB69D>4 >BDD9>FABEF< D4EEG:89A<S (HBD@4?<;4J<S < CDB69D>4, S6?S9FES ?< 
;4>?RK9A<9 ?B7<K9E><@ E?98EF6<9@ CBEO?B>). 

o �4D.1: D→T, T→M, ¬D ⊢ ¬M. $4EEG:89A<9 =5:>@@5:B=>. �; 84AAOI CBEO?B> ¬M A9 
E?98G9F. �BAFDCD<@9D: D=�, T=�, M=�. 

o �4D.2: H→E, E→S, S ⊢ H. $4EEG:89A<9 =5:>@@5:B=> (BL<5>4 GF69D:89A<S E?98EF6<S). �; 
S < E→S A9 E?98G9F E. �BAFDCD<@9D: H=�, E=�, S=�. 

o �@8B5@89: 2 54??4 ;4 HBD@4?<;4J<R, 1 54?? ;4 69DAO= 6O6B8 B >BDD9>FABEF< < CBSEA9A<9. 
 �040=85 9: �A4?<; E<EF9@O GE?B6<=. 
o �4D.1: �; A→B=� E?98G9F A=�, B=�. #DB69DS9@ A(B = �(� = �. 'E?B6<S EB6@9EFAO. 
"F69F: A=�, B=�. 

o �4D.2: �; X'Y=� E?98G9F X=�, Y=�. !B FB784 X→Y = �→� = �, KFB CDBF<6BD9K<F 
6FBDB@G GE?B6<R (X→Y=�). !5B B0:8E 7=0G5=89, E<EF9@4 A9EB6@9EFA4. 

o �@8B5@89: 3 54??4 ;4 A4=89AAO9 ;A4K9A<S <?< 6O6B8 B A9EB6@9EFABEF<. 
 
(>4?4 C9D96B84 (CD<@9DA4S): 

 
 27-30 10;;>2: "F?<KAB (5) 
 22-26 10;;>2: )BDBLB (4) 
 15-21 10;;: '8B6?9F6BD<F9?PAB (3) 
 <15 10;;>2: !9G8B6?9F6BD<F9?PAB (2) 

 
 
 
 
 
 



4.2  �>=B@>;L=K5 7040=8O 4;O ?@><56CB>G=>9 0BB5AB0F88 

 
�>?@>AK 4;O M:70<5=0 

1. �4=F9 BCD989?9A<9 D4A74 @4FD<JO. �4> BA E6S;4A E D9L9A<9@ E<EF9@ ?<A9=AOI GD46A9A<=? 
2. %HBD@G?<DG=F9 F9BD9@G �DBA9>9D4-�4C9??<. �4>B6 9ё CD4>F<K9E><= E@OE?? 
3. 'FB F4>B9 BCD989?<F9?P @4FD<JO? #9D9K<E?<F9 97B BEAB6AO9 E6B=EF64. 
4. "5NSEA<F9 79B@9FD<K9E><= E@OE? 69>FBDAB7B CDB<;6989A<S 86GI 69>FBDB6 6 ℝ³. 
5. 'FB F4>B9 HGA84@9AF4?PA4S E<EF9@4 D9L9A<= B8ABDB8AB= E<EF9@O ?<A9=AOI GD46A9A<=? 
�4> 9ё CBEFDB<FP? 

6. "C<L<F9 4?7BD<F@ A4IB:89A<S B5D4FAB= @4FD<JO @9FB8B@ Q?9@9AF4DAOI CD9B5D4;B64A<=. 
 

7. �4=F9 BCD989?9A<9 >B@C?9>EAB7B K<E?4 6 4?795D4<K9E>B= HBD@9. 'FB F4>B9 @A<@4S 
98<A<J4? 

8. "5NSEA<F9 79B@9FD<K9E><= E@OE? G@AB:9A<S >B@C?9>EAOI K<E9? 6 FD<7BAB@9FD<K9E>B= 
HBD@9. 

9. %HBD@G?<DG=F9 BEAB6AGR F9BD9@G 4?795DO. �4>B= 64:AO= 6O6B8 <; A9ё E?98G9F 8?S 
@AB7BK?9AB6 E 89=EF6<F9?PAO@< >BQHH<J<9AF4@<? 

10. 'FB F4>B9 HBD@G?4  G46D4? #D<698<F9 CD<@9D 9ё CD<@9A9A<S 8?S 6B;6989A<S 
>B@C?9>EAB7B K<E?4 6 EF9C9AP. 

11. �4> A4=F< 6E9 >BDA< n-= EF9C9A< <; >B@C?9>EAB7B K<E?4? �;B5D4;<F9 <I 79B@9FD<K9E>B9 
D4ECB?B:9A<9. 

12. 'FB BC<EO649F A4 >B@C?9>EAB= C?BE>BEF< GD46A9A<9 |z - z | = R? #D<698<F9 CD<@9D ;484A<S 
@AB:9EF64 E CB@BMPR F4><I GE?B6<=. 

 
13. �4=F9 BCD989?9A<9 6OE>4;O64A<S. #D<698<F9 CD<@9DO CD98?B:9A<=, S6?SRM<IES < A9 
S6?SRM<IES 6OE>4;O64A<S@<. 

14. #BEFDB=F9 F45?<JG <EF<AABEF< 8?S ?B7<K9E>B= BC9D4J<< «Q>6<64?9AJ<S» (↔). � >4><I 
E?GK4SI BA4 <EF<AA4? 

15. %HBD@G?<DG=F9 ;4>BAO 89  BD74A4 8?S ?B7<>< 6OE>4;O64A<=. #DB<??REFD<DG=F9 <I 
CD<@9A9A<9 8?S GCDBM9A<S HBD@G?. 

16. 'FB F4>B9 F46FB?B7<S, CDBF<6BD9K<9 < 6OCB?A<@4S HBD@G?4? #D<698<F9 CB B8AB@G 
CD<@9DG. 

17. "5NSEA<F9 D4;A<JG @9:8G A9B5IB8<@O@ < 8BEF4FBKAO@ GE?B6<S@< A4 S;O>9 ?B7<K9E><I 
BC9D4J<=. 

18. 'FB F4>B9 ABD@4?PAO9 HBD@O (�!( < �!() 6 ?B7<>9? �4>B64 <I CD4>F<K9E>4S ;A4K<@BEFP? 
 

19. �4=F9 BCD989?9A<9 7D4H4, E@9:AOI 69DL<A, <AJ<89AFAOI D959D. 'FB F4>B9 CDBEFB= 7D4H? 
20. %HBD@G?<DG=F9 A9B5IB8<@B9 < 8BEF4FBKAB9 GE?B6<9 EGM9EF6B64A<S Q=?9DB64 J<>?4 6 
E6S;AB@ 7D4H9. 

21. � Kё@ EBEFB<F CDB5?9@4 A4IB:89A<S 74@<?PFBAB64 J<>?4? #BK9@G 8?S A9ё A9F CDBEFB7B 
>D<F9D<S, 6 BF?<K<9 BF Q=?9DB6B= ;484K<? 

22. %HBD@G?<DG=F9 < 8B>4:<F9 F9BD9@G B E6S;< >B?<K9EF64 69DL<A < Dё59D 6 89D969. 
23. 'FB F4>B9 @4FD<J4 E@9:ABEF< 7D4H4? �4> E 9ё CB@BMPR A4=F< >B?<K9EF6B CGF9= ;484AAB= 
8?<AO @9:8G 69DL<A4@<? 

24. "5NSEA<F9, >4> E CB@BMPR 7D4HB6 @B:AB @B89?<DB64FP ;484K< C?4A<DB64A<S (A4CD<@9D, 
EBEF46?9A<9 D4EC<E4A<=). 

 
25. �4=F9 BCD989?9A<9 CDB<;6B8AB= HGA>J<< 6 FBK>9 E FBK>< ;D9A<S CD989?4. �4>B= 9ё 
79B@9FD<K9E><= < H<;<K9E><= E@OE?? 

26. %HBD@G?<DG=F9 CD46<?B �BC<F4?S 8?S D4E>DOF<S A9BCD989?9AABEF9=. #D< >4><I GE?B6<SI 
BAB CD<@9A<@B? 

27. #9D9K<E?<F9 QF4CO CB?AB7B <EE?98B64A<S HGA>J<< < CBEFDB9A<S 9ё 7D4H<>4. 
28. 'FB F4>B9 8<HH9D9AJ<4? HGA>J<<? "5NSEA<F9 97B E6S;P E CD<D4M9A<9@ HGA>J<< < 97B 



CD<@9A9A<9 6 CD<5?<:ёAAOI 6OK<E?9A<SI. 
29. %HBD@G?<DG=F9 A9B5IB8<@B9 < 8BEF4FBKAO9 GE?B6<S @BABFBAABEF< < Q>EFD9@G@4 HGA>J<< 
A4 <AF9D64?9. 

30. �4=F9 BCD989?9A<9 K4EFAB= CDB<;6B8AB= HGA>J<< A9E>B?P><I C9D9@9AAOI. 'FB BA4 
I4D4>F9D<;G9F? 

31. 'FB F4>B9 CB?AO= 8<HH9D9AJ<4? HGA>J<< 86GI C9D9@9AAOI? �4> BA E6S;4A E >4E4F9?PAB= 
C?BE>BEFPR > CB69DIABEF<? 

32. "C<L<F9 4?7BD<F@ A4IB:89A<S ?B>4?PAOI Q>EFD9@G@B6 HGA>J<< 86GI C9D9@9AAOI. 
 

33. �4=F9 >?4EE<K9E>B9 < EF4F<EF<K9E>B9 BCD989?9A<S 69DBSFABEF<. � Kё@ <I D4;?<K<S? 
34. %HBD@G?<DG=F9 HBD@G?G CB?AB= 69DBSFABEF<. � >4>B= E<FG4J<< BA4 CD<@9AS9FES? 
35. %HBD@G?<DG=F9 HBD@G?G �4=9E4. �4>B64 9ё <AF9DCD9F4J<S < B5?4EFP CD<@9A9A<S? 
36. �4=F9 BCD989?9A<9 8<E>D9FAB= < A9CD9DO6AB= E?GK4=AB= 69?<K<AO. #D<698<F9 CD<@9DO. 
37. 'FB F4>B9 @4F9@4F<K9E>B9 B:<84A<9 < 8<EC9DE<S E?GK4=AB= 69?<K<AO? �4>B6 <I E@OE? < 
E6B=EF64? 

38. %HBD@G?<DG=F9 ;4>BA 5B?PL<I K<E9? (6 HBD@9 F9BD9@O �9DAG??<). �4>B64 97B 
CD<AJ<C<4?PA4S 64:ABEFP? 

39. 'FB F4>B9 8B69D<F9?PAO= <AF9D64? 8?S BJ9A>< A9<;69EFAB7B C4D4@9FD4? "F K97B ;46<E<F 
97B L<D<A4? 

40. � Kё@ EGFP CDB69D>< EF4F<EF<K9E><I 7<CBF9;? "C<L<F9 CBE?98B64F9?PABEFP 89=EF6<= < 
CBASF<S BL<5B> C9D6B7B < 6FBDB7B DB84. 

 
 

�@8B5@88 >F5=:8 

"J9A>4 «5» - (BF?<KAB) 

#D< BF69F9 @4F9D<4? <;?B:9A 7D4@BFAO@ S;O>B@ 6 BCD989?9AAB= ?B7<K9E>B= 
CBE?98B64F9?PABEF<, FBKAB <ECB?P;B64A4 F9D@<AB?B7<S, CB?AB D4E>DOFB EB89D:4A<9 
@4F9D<4?4 6 B5N9@9, CD98GE@BFD9AAB@ CDB7D4@@B=, CDB89@BAEFD<DB64AB GE6B9A<9 D4A99 
<;GK9AAOI EBCGFEF6GRM<I 6BCDBEB6. �B;@B:AO B8A4 - 869 A9FBKABEF< CD< BE69M9A<< 
6FBDBEF9C9AAOI 6BCDBEB6. 

"J9A>4 «4» - (IBDBLB) 

"F69F G8B6?9F6BDS9F 6 BEAB6AB@ FD95B64A<S@ A4 BJ9A>G «5», AB CD< QFB@ <@99F B8<A 
<; A98BEF4F>B6: 6 <;?B:9A<< 8BCGM9AO A95B?PL<9 CDB59?O; 8BCGM9AO B8<A 3 864 A98BK9F4 
CD< BE69M9A<< BEAB6AB7B EB89D:4A<S BF69F4, <ECD46?9AAO9 CB ;4@9K4A<R CD9CB8464F9?S; 
8BCGM9AO BL<5>4 <?< 5B?99 86GI A98BK9FB6 CD< BE69M9A<< 6FBDBEF9C9AAOI 6BCDBEB6, 
?97>B <ECD46?9AAO9 CB ;4@9K4A<R CD9CB8464F9?S. 

"J9A>4 «3» - (G8B6?9F6BD<F9?PAB) 
#D< BF69F9 A9CB?AB <?< A9CBE?98B64F9?PAB D4E>DOFB EB89D:4A<9 @4F9D<4?4, AB 

CB>4;4AB B5M99 CBA<@4A<9, <@9?<EP ;4FDG8A9A<S <?< 8BCGM9AO BL<5>< 6 BCD989?9A<< 
CBASF<=. 

"J9A>4 «2» - (A9G8B6?9F6BD<F9?PAB) 
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