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80I86 < CB87BFB6<FP 8?S A<I BFK9FAGR 8B>G@9AF4J<R (EI9@4 4?7BD<F@4, D4ECD989?9A<9 C4@S-
F<, F9>EF CDB7D4@@O).  

 

�45BD4FBDA4я D45BF4 №3  

&9@4: «$4;D45BF>4 < <;GK9A<9 CDB7D4@@AOI ECBEB5B6 @4E><DB64A<я 84AAOI» 
�484A<9: 
1. �47DG;<FP CDB7D4@@AO@ CGF9@ 6 C4@SFP 864 K<E?4, ;484AAOI CB 64D<4AFG. !4=F< E?B6B @4E-
>< F4>B9, KFB5O EG@@4 K<E9? 5O?4 ;484AAB@G ;A4K9A<R, CB@9EF<FP 97B 6 C4@SFP, CDB<;69EF< 
BC9D4J<R @4E><DB64A<S >B@4A8B= «?B7<K9E>B9 <E>?RK4RM99 ���».  #DB69D<FP D9;G?PF4F. 
№ 64D. #9D6B9 K<E?B �FBDB9 K<E?B %G@@4 

1 5 25 61 

2 10 1 43 

3 34 46 27 

4 33 17 28 

5 23 4 8 

6 59 49 41 

7 41 3 58 

8 56 39 45 

9 19 52 23 

10 62 2 61 

11 52 28 46 

12 7 19 21 

13 29 28 36 

14 45 0 12 

15 51 6 12 

16 26 9 35 



17 40 42 149 

18 30 25 54 

19 16 9 40 

20 40 23 50 

2. �; <@9RM97BES @4EE<64 K<E9? BEGM9EF6<FP 6O5BD>G F9I, >BFBDO9 <@9RF 98<A<JO 6 5 < 1 
D4;DS84I. 
3. "FD4;<FP D9;G?PF4FO 6 ?45BD4FBDAB@ BFK9F9. 
�EIB8AO9 84AAO9 8?я 6OCB?A9A<я ?45BD4FBDAB= D45BFO: 
№ 64D.  4EE<6 K<E9? 

1 6 39 51 23 10 43 38 

2 32 53 54 47 46 32 57 

3 7 30 45 37 22 27 10 

4 48 18 21 34 16 18 57 

5 57 41 46 15 41 13 34 

6 38 29 49 30 32 54 19 

7 5 58 54 54 30 58 20 

8 33 59 52 54 38 26 26 

9 61 40 42 29 19 14 40 

10 57 58 39 1 52 58 63 

11 58 52 5 2 51 44 17 

12 43 40 14 63 11 36 39 

13 13 26 23 14 54 36 16 

14 1 21 52 50 18 49 13 

15 16 40 36 15 59 6 29 

16 48 28 58 44 6 26 32 

17 9 22 58 4 36 27 32 

18 31 49 49 18 44 47 28 

19 39 59 4 17 28 45 7 

20 39 48 9 57 44 59 36 

 

#BDя8B> 6OCB?A9A<я ?45BD4FBDAB= D45BFO 

1. �;GK<FP 7DGCCG ?B7<K9E><I >B@4A8. 
2. � EBBF69FEF6<< E ;484AAO@ 64D<4AFB@ EBEF46<FP CDB7D4@@O < CB87BFB6<FP 8?S A<I BFK9F-
AGR 8B>G@9AF4J<R.  

 

�45BD4FBDA4я D45BF4 №4  
&9@4: «�EE?98B64A<9 BEB59AABEF9= B5D4щ9A<я > CB8CDB7D4@@4@, <;GK9A<9 @9FB8B6 <ECB?P-
;B64A<я EF9>4 CD< EB;84A<< CDB7D4@@. �A4>B@EF6B E ?45BD4FBD<9=  YOKOGAWA» 

�484A<9: "E6B<FP BEB59AABEF< B5D4M9A<S > CB8CDB7D4@@4@, @9FB8O <ECB?P;B64A<S EF9>4, 
>B@4A8O 8?S D45BFO E A<@. �OCB?A<FP CDB7D4@@G <EE?98B64A<S CDBJ9EE4 6OCB?A9A<S >B@4A8 
6O;B64 < 6B;6D4F4 <; CB8CDB7D4@@O, 4 F4>:9 >B@4A8 D45BFO EB EF9>B@ 

�EIB8AO9 84AAO9 8?я 6OCB?A9A<я ?45BD4FBDAB= D45BFO: 
№ 64D.  4EE<6 K<E9? 

1 1 6 3 5 4 0 6 7 7 2 

2 1 0 6 8 8 3 3 3 8 7 

3 2 8 2 7 5 8 2 8 0 3 

4 8 5 0 3 9 5 5 2 2 0 

5 6 1 8 1 7 0 8 5 4 3 

6 6 8 2 1 3 6 6 7 1 5 

7 0 3 2 5 8 4 1 7 5 6 

8 1 3 3 5 4 5 2 4 0 3 



9 5 8 8 0 6 2 7 0 4 9 

10 8 7 3 1 1 6 9 1 0 9 

11 8 5 1 2 2 2 6 0 7 9 

12 8 6 2 3 2 4 8 6 4 7 

13 8 0 0 8 4 1 1 3 1 5 

14 0 9 4 1 6 1 8 4 4 6 

15 8 9 5 6 7 5 3 4 8 2 

16 3 2 9 6 7 9 4 6 0 4 

17 9 5 4 4 4 8 6 4 2 0 

18 8 0 5 7 8 4 2 0 6 6 

19 1 0 8 5 2 5 5 4 8 6 

20 3 1 6 4 0 8 1 9 8 3 

 

#BDя8B> 6OCB?A9A<я ?45BD4FBDAB= D45BFO 

1. �;GK<FP F9BD9F<K9E><= @4F9D<4? CB F9@9 «%F9> <  CB8CDB7D4@@O». "F69F<FP A4 F9BD9F<K9-
E><9 6BCDBEO. 
2. �47DG;<FP CDB7D4@@AO@ CGF9@ @4EE<6 K<E9?. %89?4FP 6O5BD>G K<E9? BF 2 8B 6 < 6B;69EF< <I 
6 >648D4F. 
3. � EBBF69FEF6<< E ;484AAO@ 64D<4AFB@ 6OCB?A<FP CDB7D4@@O CB >B@4A84@, <ECB?P;GS D9-
:<@ BF?48><. #BE?9 >4:8B= >B@4A8O CDB69D<FP EB89D:<@B9 6E9I D97<EFDB6  #. #B87BFB6<FP 
8?S A<I BFK9FAGR 8B>G@9AF4J<R.  

4. �OCB?A<FP CB 64D<4AFG CDB7D4@@<DB64A<9 E <ECB?P;B64A<9@ EF9>4 
5. "FD4;<FP D9;G?PF4FO 6 ?45BD4FBDAB@ BFK9F9. 
 

�D<F9D<< BJ9A><:  4>E<@4?PAB9 >B?<K9EF6B 54??B6, >BFBDB9 @B:AB CB?GK<FP ;4 ?45BD4-
FBDAGR D45BFG 15 5., 4 @<A<@4?PAB9 ;A4K9A<9–11 5.  

&9>Gщ<= D9=F<A7 
�45BD4FBDA4S D45BF4 �4?? 

№1 11-15 

№2 11-15 

№3 11-15 

№4 11-15 

�&"�" 44-60 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 <A<EF9DEF6B A4G>< < 6OEL97B B5D4;B64A<S $BEE<=E>B= (989D4J<< 

!<:A9>4@E><= I<@<>B-F9IAB?B7<K9E><= <AEF<FGF (H<?<4?)  
H989D4?PAB7B 7BEG84DEF69AAB7B 5R8:9FAB7B B5D4;B64F9?PAB7B GKD9:89A<S 

6OEL97B B5D4;B64A<S 
«�4;4AE><= A4J<BA4?PAO= <EE?98B64F9?PE><= F9IAB?B7<K9E><= GA<69DE<F9F» 

 

Фа>G?PF9F ИAHBD@аJ<BAAOI F9IAB?B7<= 

КаH98Dа ИAHBD@аJ<BAAOI E<EF9@ < F9IAB?B7<= 

 

!4CD46?9A<9 CB87BFB6><: 15.03.04 �6FB@4F<;4J<S F9IAB?B7<K9E><I CDBJ9EEB6 < CDB<;6B8EF6 
 

#DBH<?P: �6FB@4F<;4J<S F9IAB?B7<K9E><I CDBJ9EEB6 < CDB<;6B8EF6 (CB BFD4E?S@) 
 

 

�B@C?9>F ;484A<= 8?я >BAFDB?PAB= D45BFO 

CB 8<EJ<C?<A9  <>DB>BAFDB??9DO < @<>DBCDBJ9EEBDO 6 E<EF9@4I GCD46?9A<S 
 

�484A<9 №1. &9@4 «�D<H@9F<K9E><9 < ?B7<K9E><9 BEAB6O  #-ED98EF6».  
1. #D<69EF< BCF<@4?PAO= 64D<4AF C9D96B84 K<E?4 <; CB;<J<BAAB= E<EF9@O EK<E?9A<S 6 
A9CB;<J<BAAGR. 
�EIB8AO9 84AAO9 
              № 64D<4AF4                                                    № 64D<4AF4 

1           786 235  11 721 178 

2           839 176 12    824 329 

3           751 345 13 847 218 

4 772 413 14 916 148 

5 814 321 15 957 163 

6 738 247 16 782 246 

7 687 228 17 661 296 

8 753 387 18 863 323 

9 794 265 19 792 364 

10 639 315 20 645 189 

    

      2. #9D969EF< <; 89ESF<KAB= E<EF9@O EK<E?9A<S 6 86B<KAGR, 6BEP@9D<KAGR < L9EFA48J4-
F9D<KAGR E<EF9@G E CDB69D>B=. 

3. #9D969EF< 8DB5AGR K4EFP K<E?4 6 86B<KAGR E<EF9@G EK<E?9A<S E FBKABEFPR 8B 10 ;A4-
>B6. 
�EIB8AO9 84AAO9 
              № 64D<4AF4                                                     № 64D<4AF4 

1           40 0.102  11 50 0.109 

2           41 0.103 12 51 0.108 

3           42 0.104 13 52 0.143 

4 43 0.105 14 53 0.136 

5 44 0.116 15 54 0.119 

6 45 0.118 16 55 0.123 

7 46 0.125 17 56 0.152 

8 47 0.131 18 57 0.168 

9 48 0.126 19 58 0.113 

10 49 0.135 20 59 0.127  

4. �OCB?A<FP E?B:9A<9 86B<KAOI K<E9? 6 B5D4FAB@ >B89 (E CDB69D>B=). 
�EIB8AO9 84AAO9 
�4D<4AF 1 �4D<4AF 2 �4D<4AF 3 



1) I=0.000101;G=-0.100111; 

2) х=0.010001; у=-0.001110; 

3)х=-0.11011;у=-0.011001 

1) I=0.010111;G=-0.100010; 

2) х=0.0011101;у=-0.0001110; 

3) I=-0.01101;G=-0.10010 

1) I=0.0101001;G=0.100111; 
2) х=0.100101;у=-0.011101; 

3) I=-0.100011;G=-0.000110 

�4D<4AF 4 

2) х=0.010001;у=-0.101000; 

2) х=0.100101; у=-0.000111; 

3) х=-0.10011;у=-0.00010 

�4D<4AF 5 

1) I=0.001010;G=-0.011001; 

2) х=0.100101; у=-0.001111; 

3) I=-0.110011;G=-0.001101 

�4D<4AF 6 

1) I=0.001010; G=0.110010; 
2) х=0.100110; у=-0.000111; 

3) I=-0.101111;G=-0.001010 

�4D<4AF 7 
3) х=0.001101;у=-0.010101; 

2) х=0.01110; у=-0.00111; 

3) х=-0.10110;у=-0.00110 

�4D<4AF 8 
1) I=0.00111;  G=-0.101001; 

2) х=0.01101; у=-0.00111; 

3) I=-0.10111;G=-0.00101 

�4D<4AF 9 
1) I=0.010001;G=-0.101010; 

2) х=0.100100; у=-0.000111; 

3) I=-0.100110;G=-0.000111 

�4D<4AF 10 
1) I=0.000101;G=-0.101100; 

2) х=0.100111; у=-0.000101; 

3) х=-0.101101;у=-0.001011 

�4D<4AF 11 
1) I=0.101111;G=-0.110000; 

2) х=0.1100111;у=-0.0010101; 

3) I=-0.011101;G=-0.100001 

�4D<4AF 12 
1)I=0.0011001;G=-00.1011111; 

2) х=0.0001101;у=-0.0001010; 

3) I=-0.010111;G=-0.011001 

�4D<4AF 13 
1) I=0.110111; G=-0.111011; 

2) х=0.010001; у=-0.001011; 

3) х=-0.110011; у=-0.111011 

�4D<4AF 14 
1) I=0.001010; G=-0.011011; 

2) х=0.011011; у=-0.001001; 

3) I=-0.101101;G=-0.001110 

�4D<4AF 15 

1) I=0.010011; G=-0.100001; 

2) х=0.100101; у=-0.10001; 

3) I=-0.110011;G=-0.101111 

�4D<4AF 16 

1) I=0.010001; G=-0.011000; 

2) х=0.100111; у=-0.01111; 

3) х=-0.010101;у=-0.101111 

�4D<4AF 17 

1) I=0.010101; G=-0.011001; 

2) х=0.101111; у=-0.100101; 

3) I=-0.100110;G=-0.100111 

�4D<4AF 18 

1) I=0.100111; G=-0.101101; 

2) х=0.011001; у=-0.00111; 

3) I=-0.110111; G=-0.001010 

�4D<4AF 9 
1) I=0.011001; G=-0.011101; 

2) х=0.110111; у=-0.011101; 

3) х=-0.10101; у=-0.100101 

�4D<4AF 20 
1) I=0.0010111;G=-0.0011011; 

2) х=0.011101;у=-0.001101; 

3) I=-0.100111;G=-0.011111 

 

5. �OCB?A<FP E?B:9A<9 86B<KAOI K<E9? 6 8BCB?A<F9?PAB@ < @B8<H<J<DB64AAB@ >B84I (E 
CDB69D>B=). 
�EIB8AO9 84AAO9 
№ 64D<4AF4  № 64D<4AF4 
1 x=0.110111; y=-0.100101  11 x=0.100101; y=-0.011101 

2 x=0.100101; y=-0.110101  12 x=0.110001; y=-0.010111 

3 x=0.011101; y=-0.011101  13 x=0.010101; y=-0.101011 

4 x=0.101011; y=-0.100111  14 x=0.001111; y=-0.110100 

5 x=0.111001; y=-0.011010  15 x=0.110001; y=-0.011001 

6 x=0.100110; y=-0.101101  16 x=0.100011; y=-0.010111 

7 x=0.110001; y=-0.111000  17 x=0.111001; y=-0.001011 

8 x=0.010111; y=-0.101011  18 x=0.010111; y=-0.111011 

9 x=0.101010; y=-0.101001  19 x=0.011000; y=-0.101110 

10 x=0.001101; y=-0.011011  20 x=0.001001; y=-0.100101 

6. �OCB?A<FP E?B:9A<9 86B<KAOI K<E9?, CD98EF46?9AAOI 6 CB>4;4F9?PAB= HBD@9 (E CDB69D-
>B=). #D< A9B5IB8<@BEF< D9;G?PF4F ABD@4?<;<DB64FP. 

�EIB8AO9 84AAO9 
№ 64D<4AF4  № 64D<4AF4 
1 x=0.110101∙2110; y=-0.100011∙2100  11 x=0.01011∙2111; y=-0.101011∙2011 

2 x=0.100101∙2101; y=-0.011100∙2111  12 x=0.100011∙2110; y=-0.110101∙2011 

3 x=0.011101∙2100; y=-0.101011∙2110  13 x=0.011101∙2101; y=-0.100110∙2110 

4 x=0.101001∙2011; y=-0.011101∙2101  14 x=0.110111∙2011; y=-0.010101∙2101 

5 x=0.010111∙2110; y=-0.110001∙2010  15 x=0.111011∙2100; y=-0.110000∙2101 

6 x=0.101101∙2010; y=-0.111101∙2100  16 x=0.101001∙2100; y=-0.011011∙2110 



7 x=0.100011∙2111; y=-0.011101∙2100  17 x=0.001011∙2110; y=-0.101110∙2011 

8 x=0.011011∙2110; y=-0.100111∙2011  18 x=0.011101∙2101; y=-0.110001∙2010 

9 x=0.101111∙2101; y=-0.110001∙2100  19 x=0.001101∙2110; y=-0.100101∙2011 

10 x=0.010001∙2110; y=-0.100101∙2100  20 x=0.101110∙2110; y=-0.011100∙2111 

7. �OCB?A<FP G@AB:9A<9 86B<KAOI K<E9? (E CDB69D>B=). 
�EIB8AO9 84AAO9 
№ 64D<4AF4  № 64D<4AF4 
1 x=01011; y=10010   11 x=0101; y=1101 

2 x=10111; y=10101   12 x=0110; y=1001 

3 x=01001; y=10010   13 x=1011; y=1001 

4 x=11010; y=10011   14 x=01111; y=10110 

5 x=10011; y=01101   15 x=01011; y=01110 

6 x=10001; y=01111   16 x=1101; y=0101 

7 x=1011; y=1001   17 x=1110; y=0110 

8 x=1001; y=1101   18 x=01011; y=11011 

9 x=1100; y=1001   19 x=0111; y=1001 

10 x=10101; y=01101   20 x=0110; y=1101 

8. �OCB?A<FP 89?9A<9 86B<KAOI K<E9? (E CB69D>B=). 
�EIB8AO9 84AAO9 
№ 64D<4AF4  № 64D<4AF4 
1 x=0.1010111; y=-0.1110010  11 x=0.1010101; y=-0.1110111 

2 x=0.1011001; y=-0.11100011  12 x=0.1100001; y=-0.1101111 

3 x=0.11001; y=-0.11011   13 x=0.1001000; y=-0.1100101 

4 x=0.1011001; y=-0.1101100  14 x=0.0100011; y=-0.0110011 

5 x=0.100101; y=-0.110111  15 x=0.00101111; y=-0.01101101 

6 x=0.010101; y=-0.100101  16 x=0.0111001; y=-0.1000011 

7 x=0.100111; y=-0.110101  17 x=0.1011011; y=-0.1101110 

8 x=0.1000101; y=-0.1101001  18 x=0.1101100; y=-0.1110110 

9 x=0.10011011; y=-0.11000111  19 x=0.0110101; y=-0.0111011 

10 x=0.1001101; y=-0.1110010   20 x=0.0110111; y=-0.1000110 

  

�484A<9 №2. «#DB7D4@@<DB64A<9  #-ED98EF6 6 @4L<AAOI >B84I». 
1.!4C<E4FP CDB7D4@@G E?B:9A<S 86GI 86B<KAOI K<E9? 6 @4L<AAOI >B84I 8?S K9FOD9I-, FD9I-, 
86GI- < B8AB48D9EAB=  �-� . 

�EIB8AO9 84AAO9 
№ 64D<4AF4  № 64D<4AF4 

1 A=18; B=13        11 A=6; B=17 

2 A=12; B=8        12 A=5; B=9 

3 A=6; B=11        13 A=8; B=11 

4 A=7; B=4        14 A=15; B=3 

5 A=17; B=8        15 A=16; B=4 

6 A=13; B=5        16 A=2; B=15 

7 A=14; B=7        17 A=9; B=6 

8 A=10; B=8        18 A=3; B=16 

9 A=11; B=9        19 A=4; B=9 

10 A=19; B=5        20 A=11; B=6 

 

�D<F9D<< BJ9A><: #D< BJ9A>9 D9;G?PF4FB6 6OCB?A9A<S >BAFDB?PAB= D45BFO CB 8<E-
J<C?<A9 « <>DB>BAFDB??9DO < @<>DBCDBJ9EEBDO 6 E<EF9@4I GCD46?9A<S» <ECB?P;G9FES D9=-
F<A7B64S E<EF9@4.%B7?4EAB D9=F<A7B6B= E<EF9@9 BJ9A>4 D9;G?PF4FB6 6OCB?A9A<S >BAFDB?PAB= 
D45BFO HBD@<DG9F F9>GM<= D9=F<A7 F9>

R . 4>E<@4?PAB9 ;A4K9A<9 >B?<K9EF6B 54??B6 D46AB 28, 

4 @<A<@4?PAB9 – 16.�D<F9D<< BJ9A>< CD98EF46?9AO 6 F45?. 



�D<F9D<< BJ9A>< �B?<K9EF6B 54??B6  
�BDD9>FABEFP 6OCB?A9A<S ;484A<= 6-9 

#D46<?PABEFP CB?GK9AAOI D9;G?PF4FB6  5-9 

"HBD@?9A<9 BFK9F4 4-7 

%6B96D9@9AABEFP E84K< >BAFDB?PAB= D45BFO 1-3 

�&"�" 16-28 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 <A<EF9DEF6B A4G>< < 6OEL97B B5D4;B64A<S $BEE<=E>B= (989D4J<< 

!<:A9>4@E><= I<@<>B-F9IAB?B7<K9E><= <AEF<FGF (H<?<4?)  
H989D4?PAB7B 7BEG84DEF69AAB7B 5R8:9FAB7B B5D4;B64F9?PAB7B GKD9:89A<S 

6OEL97B B5D4;B64A<S 
«�4;4AE><= A4J<BA4?PAO= <EE?98B64F9?PE><= F9IAB?B7<K9E><= GA<69DE<F9F» 

 

Фа>G?PF9F ИAHBD@аJ<BAAOI F9IAB?B7<= 

КаH98Dа ИAHBD@аJ<BAAOI E<EF9@ < F9IAB?B7<= 

 
!4CD46?9A<9 CB87BFB6><: 15.03.04 �6FB@4F<;4J<S F9IAB?B7<K9E><I CDBJ9EEB6 < CDB<;6B8EF6 
#DBH<?P: �6FB@4F<;4J<S F9IAB?B7<K9E><I CDBJ9EEB6 < CDB<;6B8EF6 (CB BFD4E?S@) 
 

�B@C?9>F F9EFB6OI ;484A<= 

 CB 8<EJ<C?<A9  « <>DB>BAFDB??9DO < @<>DBCDBJ9EEBDO 6 E<EF9@4I GCD46?9A<S» 
 

�4D<4AF №1 
    

1.  <>DBCDBJ9EEBDA4S E<EF9@4 >4>B7B F<C4 A9 B59EC9K<649F GCD46?9A<9 6A9LA<@< GEFDB=-
EF64@<? 

4) @<>DB>BAFDB??9D; 
5) >BAFDB??9D; 
6) 6E9 F<CO B59EC9K<64RF GCD46?9A<9 6A9LA<@< GEFDB=EF64@<; 
7) >B@CPRF9D. 

2. 'EFDB=EF6B, 8?S ID4A9A<S <AHBD@4J<<, CD98EF46?9AAB= 6 86B<KAB@ >B89, EBEFB<F <; E6S-
;4AAOI 8DG7 E 8DG7B@ FD<779DB6: 

4) @G?PF<C?9>EBD, 5) D97<EFD, 6) >B@C4D4FBD, 7) FD<779D. 
3. �4>4S 4DI<F9>FGD4 B59EC9K<649F 5B?99 6OEB>B9 5OEFDB89=EF6<9? 
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