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80-89% (9-10 1) - >F5=:0 4 «70GB5=>», 

70-79% (7-8  1) - >F5=:0 3 «70GB5=>»,  

69% <5=55 (6 1) - >F5=:0 2 «=5 70GB5=>». 

 

 

 

 

 

 

�D4>F<K9E>B9 ;4ASF<9 № 2 
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"9@4 «�B8<DB64A<9 CB?B:<F9?PAOI < BFD<J4F9?PAOI K<E9? 6 
CDS@B@, B5D4FAB@, 8BCB?A<F9?PAB@ < @B8<H<J<DB64AAB@ >B84I EB 

;A4>B6O@ < 59; ;A4>B6OI D4;DS8B6». 

&9?P: =0CG8BLAO ?@54AB02;OBL ?>;>68B5;L=K5 8 >B@8F0B5;L=K5 G8A;0 
2 ?@O<><, >1@0B=>< 8 4>?>;=8B5;L=>< :>40E A D8:A8@>20==>9 8 ?;020NI59 
70?OB>9. 

�484A<9. #@54AB028BL ?>;>68B5;L=K5 8 >B@8F0B5;L=K5 G8A;0 2 ?@O<><, 
>1@0B=>< 8 4>?>;=8B5;L=>< :>40E A D8:A8@>20==>9 8 ?;020NI59 70?OB>9 ?> 
20@80=B0<. 

№ 

20@80=B0 

+8A;>1 +8A;> 2 +8A;>3 +8A;> 4 

1 15 -122 12,45 -114,87 

2 25 -97 22,75 -34,83 

3 74 -14 56,45 -133,47 

4 89 -165 144,35 -215,44 

5 56 -88 232,48 -68,57 

6 99 -66 312,55 -224,38 

7 105 -72 62,34 -48, 78 

8 112 -18 222,23 -88,99 

9 167 -51 132,27 -234,51 

10 133 -217 43,88 -77,87 

11 215 -143 222,99 -15,69 

12 175 -77 112,36 -312,46 

13 11 -187 78,49 -42,83 

14 66 -56 152,54 -63,87 

15 55 -225 24,45 -111,78 

�BDS8B> 6OCB?A9A<S 
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1. �064>5 87 ?@54;>65==KE G8A5; ?@54AB028BL 2 ?@O<><, >1@0B=>< 8 
4>?>;=8B5;L=>< :>40E A D8:A8@>20==>9 8 ?;020NI59 70?OB>9 

  !B89D:4A<9 BFK9F4 

1. $57C;LB0BK @01>BK 2 B01;8G=>< 2845.  

2. �K2>4. 

  �@8B5@88 >F5=820=8O: 

1.%D>@<8@>20==>ABL ?@0:B8G5A:8E C<5=89, =5>1E>48<KE 2 ?>A;54CNI5< 2 
?@>D5AA8>=0;L=>9 45OB5;L=>AB8; 

2. �=0=85 >A=>2=KE B5>@89, 70:>=><5@=>AB59 8 ?>=OB89, 8 8E
 ?@8<5=5=85 : ?@0:B8G5A:><C @5H5=8N 7040G (2 
B>< G8A;5, ?@>D5AA8>=0;L=KE: 0=0;87 ?@>872>4AB25==KE A8BC0F89, 
@5H5=85 A8BC0F8>==KE ?@>872>4AB25==KE 7040G, 2K?>;=5=85 
?@>D5AA8>=0;L=KE DC=:F89 2 45;>2KE 8 @>;52KE 83@0E 8 B.?.); 

3. �0:@5?;5=85 =02K:>2 <0B5<0B8G5A:8E 2KG8A;5=89, @0AG5B>2;  

"1I55 G8A;> 10;;>2 15. (70GёB) 

4. �064K9 25@=K9 >B25B -3 1 

 

�7 :>;8G5AB20 =01@0==KE 10;;>2: 

90-100% (13 – 15 6) - >F5=:0 5 «70GB5=>»,  

80-89% (11 -12 1) - >F5=:0 4 «70GB5=>»,  

70-79% ( 9 -10 1) - >F5=:0 3 «70GB5=>»,  

69% <5=55 (9 1) - >F5=:0 2 «=5 70GB5=>».               

 

 

 

 

                                                                                

�D4>F<K9E>B9 ;4ASF<9 № 3 
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"9@4 «�OCB?A9A<9 4D<H@9F<K9E><I BC9D4J<= A48 
@AB7BD4;DS8AO@< 86B<KAO@< >B8<DB64AAO@< K<E?4@< EB ;A4>B6O@ < 

59; ;A4>B6B7B D4;DS8B6». 

&9?P: =0CG8BLAO 2K?>;=OBL 0@8D<5B8G5A:85 459AB28O =04 <=>3> 
@07@O4=K<8 G8A;0<8. 

�484A<9. �K?>;=8BL A;>65=85 G8A5; 1 8 2 2 ?@O<>< :>45, 8 2KG8B0=85 
G8A5; 3 8 4 2 ?@O<><, >1@0B=>< 8 4>?>;=8B5;L=>< :>40E A D8:A8@>20==>9 8 
?;020NI59 70?OB>9 ?> 20@80=B0<. #5@52>4 G8A5; 2 42>8G=CN D>@<C ?@>25AB8, 
?>;L7COAL ?@028;>< ?5@52>40 G8A5; <564C A8AB5<0<8 AG8A;5=8O A 
>A=>20=8O<8 2840 2n. 

 

№ 

20@80=B0 

+8A;>1 +8A;> 2 +8A;>3 +8A;> 4 

1 15 -122 12,45 -114,87 

2 25 -97 22,75 -34,83 

3 74 -14 56,45 -133,47 

4 89 -165 144,35 -215,44 

5 56 -88 232,48 -68,57 

6 99 -66 312,55 -224,38 

7 105 -72 62,34 -48, 78 

8 112 -18 222,23 -88,99 

9 167 -51 132,27 -234,51 

10 133 -217 43,88 -77,87 

11 215 -143 222,99 -15,69 

12 175 -77 112,36 -312,46 

13 11 -187 78,49 -42,83 

14 66 -56 152,54 -63,87 

15 55 -225 24,45 -111,78 
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�BDS8B> 6OCB?A9A<S 

1. #5@525AB8 :064>5 G8A;> 2 42>8G=K9 284 2 ?@O<>< >1@0B=>< 8 
4>?>;=8B5;L=K< :>40E, 0 G8A;0 3 8 4 :@><5 B>3> A D8:A8@>20==>9 8 ?;020NI59 
70?OB>9. 
2. #@>8725AB8 =04 ?>;CG5==K<8 G8A;0<8 0@8D<5B8G5A:85 459AB28O. 
!B89D:4A<9 BFK9F4 

1. $57C;LB0BK @01>BK 2 B01;8G=>< 2845.  

2. �K2>4. 

  

 �@8B5@88 >F5=820=8O: 

1.%D>@<8@>20==>ABL ?@0:B8G5A:8E C<5=89, =5>1E>48<KE 2 ?>A;54CNI5< 2 
?@>D5AA8>=0;L=>9 45OB5;L=>AB8; 

2. �=0=85 >A=>2=KE B5>@89, 70:>=><5@=>AB59 8 ?>=OB89, 8 8E
 ?@8<5=5=85 : ?@0:B8G5A:><C @5H5=8N 7040G (2 
B>< G8A;5, ?@>D5AA8>=0;L=KE: 0=0;87 ?@>872>4AB25==KE A8BC0F89, 
@5H5=85 A8BC0F8>==KE ?@>872>4AB25==KE 7040G, 2K?>;=5=85 
?@>D5AA8>=0;L=KE DC=:F89 2 45;>2KE 8 @>;52KE 83@0E 8 B.?.); 

3. �0:@5?;5=85 =02K:>2 <0B5<0B8G5A:8E 2KG8A;5=89, @0AG5B>2;  

"1I55 G8A;> 10;;>2 15. (70GёB) 

4. �064K9 25@=K9 >B25B -3 1 

 

�7 :>;8G5AB20 =01@0==KE 10;;>2: 

90-100% (13 – 15 6) - >F5=:0 5 «70GB5=>»,  

80-89% (11 -12 1) - >F5=:0 4 «70GB5=>»,  

70-79% ( 9 -10 1) - >F5=:0 3 «70GB5=>»,  

69% <5=55 (9 1) - >F5=:0 2 «=5 70GB5=>».                    

                                                                         

�D4>F<K9E>B9 ;4ASF<9 № 4 

"9@4 «$BD@O CD98EF46?9A<S HGA>J<= 4?795DO ?B7<>< < <I 
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@<A<@<;4J<S». 

&9?P: =0CG8BLAO <8=8<878@>20BL ;>38G5A:85 DC=:F88. 

�484A<9.  8=8<878@>20BL ;>38G5A:85 DC=:F88 0=0;8B8G5A:8< 
<5B>4>< 8 A ?><>ILN :0@B �0@=> ?> 20@80=B0<. 

 

�BDS8B> 6OCB?A9A<S 

1.  8=8<8=878@>20BL ?@54;>65==CN DC=:F8N 0=0;8B8G5A:58< <5B>4><. 
2.  8=8<8=878@>20BL ?@54;>65==CN DC=:F8N A ?><>ILN :0B@ �0@=>. 
  !B89D:4A<9 BFK9F4 

1. $57C;LB0BK @01>BK.  

2. �K2>4. 
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�@8B5@88 >F5=820=8O: 

1.%D>@<8@>20==>ABL ?@0:B8G5A:8E C<5=89, =5>1E>48<KE 2 ?>A;54CNI5< 
2 ?@>D5AA8>=0;L=>9 45OB5;L=>AB8; 

2. �=0=85 >A=>2=KE B5>@89, 70:>=><5@=>AB59 8 ?>=OB89, 8 8E ?@8<5=5=85 
: ?@0:B8G5A:><C @5H5=8N 7040G (2 B>< G8A;5, ?@>D5AA8>=0;L=KE: 0=0;87 
?@>872>4AB25==KE A8BC0F89, @5H5=85 A8BC0F8>==KE ?@>872>4AB25==KE 7040G, 
2K?>;=5=85 ?@>D5AA8>=0;L=KE DC=:F89 2 45;>2KE 8 @>;52KE 83@0E 8 B.?.); 

3. �0:@5?;5=85 =02K:>2 <0B5<0B8G5A:8E 2KG8A;5=89, @0AG5B>2; 

"1I55 G8A;> 10;;>2 10. (70GёB) �064K9 25@=K9 >B25B-5 1 

�7 :>;8G5AB20 =01@0==KE 10;;>2: 

90-100% (9 – 10 1) - >F5=:0 5 «70GB5=>»,  

80-89% (8 -9 1) - >F5=:0 4 «70GB5=>»,  

70-79% (6 -7 1) - >F5=:0 3 «70GB5=>»,  

69% <5=55 (5 1) - >F5=:0 2 «=5 70GB5=>». 

 

�D4>F<K9E>4S D45BF4 №5 

&5<0: �>38G5A:89 A8=B57 F8D@>2>3> CAB@>9AB20 =0 >A=>25 >B;065==>3> rtl 
:>40 

 

&9?P: ?>;CG5=85 =02K:>2 2K?>;=5=8O ;>38G5A:>3> A8=B570 F8D@>2>3> 
CAB@>9AB20 =0 >A=>25 >B;065==>3> RTL  

#5@54 2K?>;=5=85< ?@>F54C@K A8=B570 =5>1E>48<> A>740BL @01>G89 :0B0;>3, 
2 :>B>@>< @07<5I0NBAO 2 >?8A0==>< =865 ?>@O4:5 107>2K5 D09;K. � 
A>740==>< :0B0;>35 D>@<8@CNBAO ?0?:8 A> A;54CNI8< A>45@68<K<: 
1) #0?:0 lib 4>;6=0 A>45@60BL 181;8>B5G=K9 lib-D09;, A>45@60I89 A?8A>: 
107>2KE 181;8>B5G=KE ;>38G5A:8E OG55:. 
2) #0?:0 scripts 4>;6=0 A>45@60BL D09; script.tcl 2 ?@54AB02;5==>< =865 
D>@<0B5: 
set_attribute library {../lib/filename.lib} – ?CBL : lib-D09;C 8 53> 8<O 
read_hdl ../source/filename.v – ?CBL : D09;C <>45;8 8 53> 8<O 
elaborate modulname – =0720=85 25@E=53> <>4C;O 
define_clock –name CLK –period 10000 CLK – ?5@8>4 B0:B>2>3> A83=0;0 
synthesize –to_mapped 

report timing –num_paths 10 

3) #0?:0 source A>45@68B D09; Verilog-<>45;8. 
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�;O 70?CA:0 ?@8;>65=8O RTL Compiler =5>1E>48<> 2>9B8 2 ?0?:C scripts 8, 
70?CAB82 B5@<8=0;, =01@0BL :><0=4C «rc -gui». 
!0 @8A. 5.2.1 ?@54AB02;5= 8=B5@D59A ?@8;>65=8O RTL Compiler 

 
$8A 5.2.1. "A=>2=>5 >:=> RTL Compiler 
 

� >B:@K2H5<AO >:=5 RTL Compiler =5>1E>48<> 2K1@0BL 2 <5=N :><0=4C 
«File/Source Script». #>A;5 >B:@KB8O 480;>3>2>3> >:=0 (@8AC=>: 5.2.2) =C6=> 
2K1@0BL D09; A:@8?B0 A @0AH8@5=85< .tcl 87 ?0?:8 scripts. #>A;5 
?>4B25@645=8O 2K1>@0 =0G=5BAO ?@>F5AA A8=B570 M;5:B@8G5A:>9 AE5<K 8 55 
>?B8<870F8O. #@>F5AA 2K?>;=5=8O A8=B570 1C45B >B@060BLAO 2 log-D09;5, 
2K2>48<>< 2 B5@<8=0;5, 8E :>B>@>3> 1K; >ACI5AB2;5= 70?CA: RTL Compiler. 
#>A;5 >:>=G0=8O ?@>F5AA0 A8=B570 =5>1E>48<> A>E@0=8BL A8=B578@>20==CN 
AE5<C 2 2845 Verilog-=5B;8AB0, 4;O G53> B@51C5BAO =01@0BL :><0=4C 2 >:=5 
B5@<8=0;0 2 A;54CNI5< D>@<0B5: 
write_hdl modulname > netlistname.v. 

#@8 MB>< >ACI5AB2;O5BAO A>E@0=5=85 =5B;8AB0 AE5<K 2 @01>G89 :0B0;>3, 
>B:C40 >ACI5AB2;O;AO 70?CA: ?@8;>65=8O RTL Compiler. 
%8=B57 B>?>;>388 2 ?@8;>65=88 Encounter 
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$8A 5.2.2. �80;>3>2>5 >:=> RTL Compiler 
 

 
$8A 5.2.3. �=B5@D59A RTL Compiler ?>A;5 7025@H5=8O ?@>F54C@K A8=B570 
 

#>;CG5==0O 2 @57C;LB0B5 2K?>;=5=8O ;>38G5A:>3> A8=B570 AE5<0 8A?>;L7C5BAO 
4;O A8=B570 B>?>;>388 2 ?@8;>65=88 Encounter. 
#>A;5 7025@H5=8O ;>38G5A:>3> A8=B570 ?>;CG5==0O AE5<0 4>;6=0 1KBL 
?@>25@5=0 =0 @01>B>A?>A>1=>ABL ?@8 ?><>I8 <>45;8@>20=8O (?@0:B8G5A:0O 
@01>B0 № 1). #@8 <>45;8@>20=88 2<5AB> RTL <>45;8 :><?8;8@C5BAO Verilog 
=5B;8AB. �A5 >AB0;L=K5 MB0?K <>45;8@>20=8O 845=B8G=K ?@>25@:5 RTL 
<>45;8. 
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"@51>20=иO > A>45@60=иN >Bч5B0 

"BG5B ?> ?@0:B8G5A:>9 @01>B5 4>;65= A>45@60BL A;54CNI85 @0745;K: 
1) *5;8 8 7040G8 ?@0:B8G5A:>9 @01>BK. 
2) �AE>4=>5 7040=85. 
3) (09; script. 
4) !5B;8AB A8=B578@>20==>9 AE5<K. 
5) $57C;LB0BK <>45;8@>20=8O A8=B578@>20==>9 AE5<K 2 2845 2@5<5==KE 
4803@0<<. 
6) �K2>4K > ?@>45;0==>9 @01>B5. 
�>=B@>?P=O5 2>?@>AO 

1) +B> ?@54AB02;O5B A>1>9 ?@>F54C@0 ;>38G5A:>3> A8=B570? 
2) �0:85 8AE>4=K5 D09;K B@51CNBAO 4;O 2K?>;=5=8O ;>38G5A:>3> A8=B570? 
#>OA=8B5 =07=0G5=85 8 A>AB02 :064>3> =5>1E>48<>3> D09;0. 
3) "?8H8B5 ?@>F5AA A8=B570 M;5:B@8G5A:>9 AE5<K 2 ?@8;>65=88 RTL 
Compiler. 

4) "?8H8B5 ?@>F5AA @07@01>B:8 <>45;8@>20=8O A8=B578@>20==>9 схемы? 
 

"1I55 G8A;> 10;;>2 20. 
�040=85 №1   %>AB028BL B01;8FC ?5@5E>4>2 JK-AGёBG8:0 (5 1) 
�040=85 №2   %>AB028BL B01;8FC ?5@5E>4>2 8 DC=:F89 2>71C645=8O AG5BG8:0 
(51) .  
�040=85 №3.  "?@545;5=85 DC=:F89 2>71C645=8O B@8335@>2 AG5B=>9 AE5<K (5 
1). 
�040=85 №4   %45;0BL 2K2>4K. (5 1). 
�040=85 №5   "B25B8BL =0 :>=B@>;L=K5 2>?@>AK, :064K9 2>?@>A (2 1). 
�7 :>;8G5AB20 =01@0==KE 10;;>2:30 
90-100% (27 - 30 1) - >F5=:0 5 «70GB5=>»,  
80-89% (24 -26 1) - >F5=:0 4 «70GB5=>»,  
70-79% (21 -23 1) - >F5=:0 3 «70GB5=>»,  
69% <5=55 (21 1) - >F5=:0 2 «=5 70GB5=>». 

 

�D4>F<K9E>4S D45BF4 №6 

"9@4: �B7<K9E>B9 CDB9>F<DB64A<9 EKёFAOI EI9@ 

&9?P: =0CG8BLAO @07@010BK20BL AE5<C AGёB=>3> CAB@>9AB20.  

 

�484A<9:  $07@01>B0BL AE5<C 42>8G=>-45AOB8G=>3> AGёBG8:0 =0 JK 

B@8335@0E. 

�BDS8B> 6OCB?A9A<S 

1. %>AB028BL B01;8FC ?5@5E>4>2 JK B@8335@0.  

B 
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2. %>AB028BL B01;8FC ?5@5E>4>2 8 DC=:F89 2>71C645=8O AG5BG8:0. 
3. "?@545;5=85 DC=:F89 2>71C645=8O B@8335@>2 AG5B=>9 AE5<K. 
4. !0G5@B8BL =0 <8;;8<5B@>2:5 ?>;CG5==CN AE5<C AGёBG8:0. 
5. �0BL 70:;NG5=85 
 

�@8B5@88 >F5=820=8O: 

1.%D>@<8@>20==>ABL ?@0:B8G5A:8E C<5=89, =5>1E>48<KE 2 ?>A;54CNI5< 2 
?@>D5AA8>=0;L=>9 45OB5;L=>AB8; 

2. �=0=85 >A=>2=KE B5>@89, 70:>=><5@=>AB59 8 ?>=OB89, 8 8E ?@8<5=5=85 : 
?@0:B8G5A:><C @5H5=8N 7040G (2 B>< G8A;5, ?@>D5AA8>=0;L=KE: 0=0;87 
?@>872>4AB25==KE A8BC0F89, @5H5=85 A8BC0F8>==KE ?@>872>4AB25==KE 7040G, 
2K?>;=5=85 ?@>D5AA8>=0;L=KE DC=:F89 2 45;>2KE 8 @>;52KE 83@0E 8 B.?.); 

3. �0:@5?;5=85 =02K:>2 <0B5<0B8G5A:8E 2KG8A;5=89, @0AG5B>2, GB5=8O 8 
?>AB@>5=8O G5@B5659 8 3@0D8:>2; @01>B0 A 87<5@8B5;L=K<8 ?@81>@0<8, 
>1>@C4>20=85<, 0??0@0BC@>9; @01>B0 

A =>@<0B82=K<8 4>:C<5=B0<8, 8=AB@C:B82=K<8 <0B5@80;0<8, 
A?@02>G=8:0<8; A>AB02;5=85 ?@>5:B=>9, ?;0=>2>9, >BG5B=>9, 4@C3>9 A?5F80;L=>9 
4>:C<5=B0F88. 

"1I55 G8A;> 10;;>2 20. 

�040=85 №1   %>AB028BL B01;8FC ?5@5E>4>2 JK-AGёBG8:0 (5 1) 

�040=85 №2   %>AB028BL B01;8FC ?5@5E>4>2 8 DC=:F89 2>71C645=8O 
AG5BG8:0 (51) .  

�040=85 №3.  "?@545;5=85 DC=:F89 2>71C645=8O B@8335@>2 AG5B=>9 AE5<K 
(5 1). 

�040=85 №4   %45;0BL 2K2>4K. (5 1). 

�040=85 №5   "B25B8BL =0 :>=B@>;L=K5 2>?@>AK, :064K9 2>?@>A (2 1). 

�7 :>;8G5AB20 =01@0==KE 10;;>2:30 

90-100% (27 - 30 1) - >F5=:0 5 «70GB5=>»,  

80-89% (24 -26 1) - >F5=:0 4 «70GB5=>»,  

70-79% (21 -23 1) - >F5=:0 3 «70GB5=>»,  

69% <5=55 (21 1) - >F5=:0 2 «=5 70GB5=>». 

B 
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�45BD4FBDAO9 D45BFO 

 

�45BD4FBDA4S D45BF4 № 1 

"9@4: 8AA;54>20=85 @01>BK 8=B53@0;L=KE B@8335@>2 =0 ;>38G5A:8E 
M;5<5=B0E. 

&9?P: !0CG8BLAO =0 >A=>25 ;>38G5A:8E M;5<5=B>2 A>18@0BL @07;8G=K5 284K 
B@8335@>2. 

#>@O4>: 2K?>;=5=8O 

1. %>AB028BL RS-B@8335@  8 87>1@078BL 53> =0 <8;;8<5B@>2:5. 

2. %>1@0BL AE5<C =0 <>=B06=>9 ?;0B5. 

3. #@>25@8BL @01>B>A?>A>1=>ABL AE5<K. 

4.  %45;0BL 2K2>4K. 

%>45@60=85 >BG5B0 

1.%E5<0 B@8335@0. 

2.&01;8FK A @57C;LB0B0<8 87<5@5=89 8 ?@>25@>:.  

3.�K2>4K.  

�@8B5@88 >F5=820=8O: 

1.%D>@<8@>20==>ABL ?@0:B8G5A:8E C<5=89, =5>1E>48<KE 2 ?>A;54CNI5< 2 
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